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Pabouass mporpamma ydeOHO¥ mucummmmabsl OVYIL.12 Xumus pa3paboraHa Ha OCHOBE
denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEFHOTO CTAaHIApTa CPETHETO 00IIero o0Opa3oBaHus
(mamee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3MEHEHHUAMH U JomoaHeHUsIMH OT 12.08.2022
Ne 732), Ha OCHOBEe TPHMEPHOW MpPOTpaMMBI 0OO0IIEOOpPA30BATEIIHPHON YUYCOHOW JMHCIIUILINHBI
«XuMus» I Tpo(hecCHOHATBHBIX  00pa30BaTeIbHBIX OPTaHU3AIMKA, PEKOMEHIOBAHHON
denepanbHBIM  TOCYJApCTBEHHBIM  OIO/DKETHBIM  YUPEKIACHUEM JOTIOJTHATEITHHOTO
npodeccnoHabHOTO 00pazoBaHusl «MHCTHTYT pa3BUTHI MPOGECCHOHATBFHOTO 00pa30BaHH»
(mpotokon Ne 14 ot 30 Hos0pst 2022 1.), ¢ yuetom OCHOBHOH 00pa30BaTENLHON MPOTPAMMBI
cpenHero ooOrmero obpasoBanus (mpotokos ot 18.05.2022 r. Ne 371), ¢ yuetom DenepanbpHOTO
rOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHEro MpOodEeCCHOHATHLHOTO 00pa3oBaHUs
no cnenuanbHoctH  09.02.07 HHpOpManMOHHBIE CHCTEMBI H MPOTPAMMHUpPOBAHHE U

yTB. IpuKa3oM MuHucTepcTBa obOpasoBanust u Hayku P® 09 nexabps 2016 r. Nel547 (c
W3MEHEHUSMH U tonoJiHeHusMu ot 17.12.2020 ., 01.09.2022 1.)

Opranuzanus-pazpaboTuuK: rocyapcTBeHHOe O107KeTHOE npogeccuoHaIbHOE
o0pa3oBarteibHoe yupe:xxaeHue «KyHrypckmii koJuieax arpoTexXHoJ10THil ¥ ynpaBJieHUs»

CocTaBUTEND.

B.H. YepnslieBa, npenojaBaTeinb
D.1.0., 10TBKHOCTD



https://base.garant.ru/70732124/
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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI
OVYIIL.13 BUOJIOI'Us

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBaresibHOM nporpammsl CIIO:

O6meobpazoBatenbHas aucturuinHa OVYIL.12 Xumus sBusercs: o0s3aTeabHON
4acTbl0  00IIe00pa3oBaTENbHOrO  IUKJIAa  00pa30oBaTENbHOM  IPOrpaMMbl B
cootBerctBUM ¢ DPI'OC CIIO no cnenuanbHoctu 09.02.07 HudbopmanmonHbie
CUCTEMBI B POTrPaMMHUPOBAHHE.

1.2. Heaun v mui1aHupyeMble pe3yJbTaThl OCBOCHUS TUCUMUIIJIMHBI:

Conepxanue mporpaMMbl oO0mieoOpasoBarenpHoi  auciuiuabl OVYI1.12
XUMHS HalpaBlIieHO Ha JOCTH)KEHUE Ccleayronied meau:. (OpMUpPOBAHHE Y
CTYJAEHTOB MPEACTABICHUS O XMMHYECKON COCTAaBJISIIOIIECH €CTECTBEHHO-HAYyYHOU
KapTUHBI ~MHpa KakK OCHOBBI TPHUHSITHS  PCIICHHWH B  KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOTO MOBEJCHUS B MPUPOHON CpeJi€.

3amavyu QIUCHMIIMHBI:

1) chopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHHUS XHUMHUYECKUX
MPOIIECCOB U SIBICHUIN B OKPY’KaIOIIEH cpenie, [EJI0CTHON HAyYHOM KapTUHBI MUDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (DOPMYIIbI HEOPTraHUYECKUX M OPraHUYCCKHUX
BEIIECTB, YpaBHEHMs]  XHMHUYECKHX  PEAKIUH, OOBICHATH HMX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  MPOBEICHHS  MPOCTEHINNX  XUMHUYECKHX
OKCTIIEPUMEHTAIBHBIX HCCIICIOBAHMN ¢ COONIOJEHHEeM TMpaBWJI OE30MacHOIO
oOpalieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHS HMCIOJIB30BaTh MH(POPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH TOCIEACTBUS CBOCH NEATEIHLHOCTH
U XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOLIECCOB;

6) chopMHUPOBaTH MOHUMAaHUE 3HAYUMOCTH JTOCTH)KCHHH XUMHUUYECKOW HAYKH U
TEXHOJIOTHUH ISl pa3BUTHS COIUAIBHOM U MPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaTbl OCBOCHHUS 001Ie00pa3oBaTeJJbHOM AUCUMILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa n Ilnanupyemblie pe3yJbTaThl OCBOCHUS TUCIHILIMHBI

HAaHMeEHOBaHMHeE

¢dopmupyembIx Oo6mme JAucuunjMHapHbIe

KOMIIeTeHIH i
OK 01. B yacTu TPyaA0BOro BOCIIUTAHMS: - BJQACTh CUCTEMOW XUMHYECKMX 3HAHUM, KOTOpas  BKIIKOYAET:
Bri6upath - TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH OCHOBOTIOJIATAIOIIUE TIOHATUS (XUMUYECKUN DJIEMEHT, aToOM, JSJIEKTPOHHAs
CIoCcoObI MacTepCTBa, TPYI0JII00UE; 00oJi0uKa aTroma, s-, p-, d-3JIEeKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
pereHus 3aaa4 - TOTOBHOCTb K aKTUBHOU JIeITCILHOCTU BaJICHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, CTETICHh OKHUCICHUS, XUMHUYECKas
podeCCHOHANBH | TEXHOJOTHYECKOW U COIMaTbHOM CBSI3b, MOJIb, MOJIpHAsi Macca, MOJISIPHBIM O00BEM, YIJIIEPOIHBIN CKEJeT,
0¥l IeATETbHOCTH | HANPaBJIECHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATh, | QYHKIMOHANIBHAS TPYIIA, paJdKall, U30MEpHs, W30MEPhl, TOMOJOTUUECKHUM
MPUMEHUTENFHO | TJITAHUPOBATh M CAMOCTOSTEIHHO BBITIOJTHSTH pAll, TOMOJIOTH, yII€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHUS,
K pa3JIMYHbIM TaKylo JIeATeIbHOCTb; OMOJIOTMYECKN aKTHUBHBIC BeIIeCTBa (YIJIEBOJMBI, JKUPHI, OEIKH), MOHOMED,
KOHTEKCTaM - MTHTEPEC K Pa3IMUHBIM chepam MOJMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHEHHS,

npodeccruoHabHOM 1eATENbHOCTH,
OBJ1aieHUe YHUBEPCAJIbHBIMHI YUeOHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOrHYeCKHe eiicTBUA.

- CaMOCTOATEIHHO (HOPMYIUPOBATH U
aKTyaJlu3upoBaTh NMpoOIeMy, pacCMaTpUBaTh e
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK UIH
OCHOBAaHUS I CPAaBHEHMUSI, KITACCU(UKAIIUU U
000011IeHN;

- OTIpeNIeNsATh NN AeATEIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITEIIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLIEHUBATh PUCKHU MOCJIEACTBUH JEATEIbHOCTH;
- pa3BUBaTh KpEaTUBHOE MBILIUICHHE MpHU
pEIICHUH KU3HEHHBIX MPOOIEM

KpUCTAJUTMYECKasl PeIIeTKa, THUITbl XUMHUYECKUX DPEaKIui (OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC, 9K30-U DHIOTEPMHUYECCKUE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, AIIEKTPOJUTHI, HEIJIEKTPOJUTHI, IICKTPOITUTHICCKAS TUCCOIHAITNS,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON PEAKIINH, XUMUIECKOE
paBHOBECHE), TCOPUHM M 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHS
opranndyeckux BemectB A.M. byrmiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconuanuu, nepuoauyeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUAN S3BIK XUMHH, (DAaKTOJIOTHUECKHE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30IaCHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- yMeTh BBISABJIATH XapakTEpHbIE MPU3HAKM U B3aUMOCBSI3b H3YUEHHBIX
MOHSITH, TPUMEHATH COOTBETCTBYIOIINE OHITUS MIPH OMMCAHUK CTPOCHUS U
CBOWCTB HEOPraHMYECKHX U OPraHUYECKUX BELIECTB U HUX IPEBPALICHUN;

BBISIBIISITH ~ B3aMMOCBA3b  XMUMHYECKUX 3HAHMM €  TMOHATHUSMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMEThb HCHOJIb30BaTh HAUMEHOBAaHUS  XUMHUYECKUX  COCIUHEHUU
MEXIYHApOJAHOTO COI03a TEOPETHMYECKOM M MPUKIATHONW XUMHH U

TPUBHUAJIbHBIC HA3BAHUA Ba)KHEWIIINX BEIIECTB (BTHHGH, allCTUJICH, ITIMICPHH,




0) 0a3oBbIe HCCIEA0BaTENbCKHE JIeiiCTBUS:

- BJIaACTH HaBbIKaMH y‘IC6H0 -
HCCIIEN0BATENBCKON u IIPOEKTHOM
ACATCIbHOCTH, HaBbIKaMH pa3pcuiCHus
mpooem;

- BBIABJIATH HpI/I‘II/IHHO-CJICI[CTBCHHI)Ie CBA3HU U
aKTyaJII/I3I/IpOBaTI) 3a11a11y, BBIABUT'AaTh FI/IHOTGBY
ce peHIeHI/Iﬂ, HaAXOIUThb aprMCHTBI JUUIA
JIOKa3aTeJIbCTBA CBOWMX YTBEPXKICHHM, 33aaBaTh
[apaMeTpsl U KPUTEPUHU PELLICHHUS;

- aHaJ'H/I?:I/IpOBaTB HOJ'Iy‘ICHHI)IC B XO0I¢C pemeHI/m
3a1a49u pezyanaTbl, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
JOCTOBEPHOCTh, TPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJ'IOBI/ISIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HOSH&B&TGHBHYIO
U MIPAKTHYECKYI0 00JaCcTH KU3HEAESITENbHOCTH;
- YMGTB I/IHTerI/IpOBaTB 3HAHUSI U3 paSHBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABATAaTH HOBBIE  HJIEH,
OPHUTHHAJILHBIC TIOJIXO/IBI U PEIICHUS;
- CITOCOOHOCTH UX HCITOIH30BaHUs B
MMO3HABATEIBHOM U COIUAIBHOM MPAKTHUKE

npeiaraTh

¢denon, Qopmanbrerun, YKCycHas KHUCIOTa, TJIHMIWH, YrapHbId ras,
YIJIEKHUCIBIN Ta3, aMMHUAK, TalleHas W3BECTh, HETalleHass U3BECTh, MUThEBAs
colla W JIPYrux), COCTABIATH (OPMYIJIBI HEOPTAHMYECKUX M OPraHUYECKHUX
BCILECTB, YPAaBHCHUS XUMHUYECKHX PEAKLUi, OOBACHATH HX CMBICI;
HIOITBEPIKAATh XapakTepHbIC XUMUYECKHE CBOWMCTBA  BEIIECTB
COOTBETCTBYIOLIMMHU 3KCICPUMEHTAMHU M 3aMUCSIMHU YPAaBHEHUH XUMHUUECKHX
pEeaKuuii;

- YMETh YCTaHaBJIMBATh MPHHAIICKHOCTh U3YyYCHHBIX HEOPraHUYECKUX H
OpPraHWYeCKUX BEIIECTB K OIpPENIeIEHHBIM KJIaccaM M TpyNiaM COeINHEHHH,
XapaKTepu30BaTh MX COCTaB M BAKHEWIINE CBOWCTBA; OIPENENATH BUIBI
XUMHYECKUX CBsI3€il (KOBaJGHTHAas, MOHHAs, METAJUIMYeCKas, BOJOPOIHAS),
THITBI KPUCTAJUTHUECKHUX PEIISTOK BEIIECTB; KIACCH(PUIIUPOBATH XUMHUYCCKUE
peaxmuu;

- chopmupoBaTh TMPEACTABICHUSA: O XUMHYECKON  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XUMHU B TO3HAHUH SIBJICHUI
OpUpONbl, B (OPMUPOBAHWUHM MBIIUICHHS W KYIbTYypbl JHYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOIMMOH ISl PEIICHHs TPAKTHYSCKUX
3a7a4 ¥ SKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 370POBBIO U
MPUPOJIHON Cpelie;

- yMETh NPOBOAWTH pacyeThl MO XUMHUYECKHM (opMynaM H ypaBHEHUSIM
XAMHUYECKMX PpEaKnuuid ¢  HCIOJIb30BaHMEM  (HU3MYECKHX  BEIWYHH,
XapaKTEepU3YIOIMX BEIIECTBAa ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIOIL30BAThH
CHCTEMHBIE XMMHUYECKHE 3HAHMS IS TPHHATHS PEUICHUH B KOHKPETHBIX
KM3HEHHBIX CUTYAIHSIX, CBI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
CpeACTBa MOUCKA,
aHaiau3a u
WHTEpIpeTauu
uHpopMaluu, 1
UH(OPMAIIMOHHBI
€ TEeXHOJIOTHH
JIUISL BBIITOJTHCHUS
3aja4

B 06;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHUST HAYyKd M OOUICCTBEHHOW MNPaKTUKH,
OCHOBaHHOTO Ha Janore KYJBTYP,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUDPE;

- COBEPIICHCTBOBAHNE SI3BIKOBOM u
YUTATeIbCKOM  KyIbTypbl ~ Kak  CpeIcCTBa
B3aMMOJICICTBUS MEXAY JIOAbBMU U TMO3HAHUS
MUpA;

- yMeTb IUIQHUPOBAThb W  BBINOJHITH XUMHUYECKUH  OIKCIEPUMEHT
(mpeBpallleHUsT OPraHWYEeCKUX BEIIECTB NIPU HArpeBaHUH, MOJIydYCHHE
STHJIEHA U U3yYEHHE €r0 CBOWCTB, KaYECTBEHHBIC PEAKLMU Ha aJIbJETH]IBI,
KpaxMai, YKCYCHYIO KHCJIOTY; JeHaTypamus OCJKOB MpU HarpeBaHUH,
IIBETHBIC pEaKIUU OCJIKOB; TPOBOJUTh pEAKIMM HOHHOTO OOMEHa,
OTIPEIeNIATh CPEey BOJHBIX PACTBOPOB, KAYECTBEHHBIE peaKluu Ha cynbdar-,
KapOoHaT- ¥  XJOPHA-aHUOHBI, Ha KAaTHOH AaMMOHHS;  pellaTh
JKCIIEpUMEHTaNbHbIe 3afaun 1o TemMam "Mertamnsl" u "Hemeramnsl") B
COOTBETCTBUHU C TMpaBHJIaMU TEXHHMKH O€30MacCHOCTH MpHU oOpalieHuu ¢
BEIIECTBAMU U JTA0OpaTOPHBIM O00OPYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XHUMHYECKOTO YKCIIEPUMEHTA B JOpMe 3aITUCH YPaBHEHHH COOTBETCTBYIOIIMX




npodeccrnoHalbH
OM JIeITEIbHOCTH

- OCO3HaHHUEC ICHHOCTH HayLIHOﬁ JACATCIIBHOCTH,

FOTOBHOCTb ~ OCYIIECTBJISATh  IPOEKTHYIO H
UCCIIEI0BATEIILCKYIO JESITENIbHOCTh
WHIUBUAYAJIBHO U B TPYIIIE;

OBinajgeHne yHUBEpPCAJIbHBIMH Y4eOHBIMH

MO3HABATEJbHbIMH el CTBUAIMM:

B) pa6ora ¢ ungopmanueii:

- BJIaJICThb HABBIKAMU IOJYy4YEHHUS HHPOpMaLUU
13 UCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISITh MOMCK, aHAJIU3, CUCTEMATHU3ALINIO
U UHTEpIpeTalnuio HHGOpPMALUU Pa3TUYHBIX
BUJIOB ¥ (POPM TpEACTaABICHUS;

- CO3/aBaTh TEKCThl B Pa3IMYHBIX (opMarax c
y4eToM Ha3HayeHHs HHGPOpMaluu U UENeBOH
ayIUTOpUH, BHIOMpaAs ONTUMAIbHYIO (QOopMy
MIpe/ICTaBJICHUS U BU3yalU3aluy;

- OIIeHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
nHpOpMAllUY, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- UCMOJIBb30BaTh CPEACTBA MH(DOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl B pELICHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3aIl[MOHHBIX 3a7jad C  COOJIOJCHHEM
TpeOoBaHU SPrOHOMUKH, TEXHUKH

0€30IaCHOCTH, THIHEHBI, PECypcocOepeKeHus,
NPaBOBBIX W JTUYECKHX  HOPM,  HOpPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHMS U 3AIUTHI
nHpopManuu, HOOPMAITMOHHONW 0€301TaCHOCTH
JIMYHOCTH,

peaknuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE ATHUX PE3YJIbTATOB;
- YMEeThb AaHAIM3HPOBATh XUMHUYECKYI0 HH(POpMAIHIO, TOIYy4aeMyl U3
pa3HBIX HMCTOYHHMKOB (CpPEICTB MaccoBOoil MH(popmanuu, ceTh MHTepHeT u

Ipyrue);

- BJaACTb OCHOBHBIMM MCTOAAMU HAYYHOI'0 IIO3HAHUA BCHICCTB H
XUMHUYECKAX SIBIICHUH (maOiroieHue, A3MEpPEHUE, OKCIIEPUMEHT,
MOJICIMPOBAHUE);

- YMCTb MNPOBOAUTH pacCdCThbl IO XHUMHWYCCKHUM Q)opMynaM U YpaBHCHHAM
XUMHNYECKHX peaKuHﬁ C HUCIIOJIB30BaHUEM (bmnqecxnx BCIINYHUH,

XapaKTEePU3YIOIINX BEIEeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopMmaJibHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IS HNPHUHATHUA peHIGHI/Iﬁ B KOHKPCETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEHIECCTBAMU U UX IPUMCHCHHUEM

OK 04.

D¢ dexTuBHO
B3aMMO/ICHCTBOB
aTb U paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSTENBHOCTH U CAMOOIIPEIAEIEHUIO;
-OBJIaJICHUE HaBBIKAMH yuebHO-
HCCIIEI0OBATENBCKOM, MPOEKTHOM U COLUAIBHOU
JIeSATEIILHOCTH;

Osaapnenue YHUBEPCAJIbHBIMH

- YMETH IJIaHUPOBATb n BBITIOJIHATD XUMHUYECKUM SKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHn4YeCKuXx BCHICCTB IIpU HAIpCBaHUH, IIOJTYUCHUC
OTWJICHA U H3YYCHHC CTO CBOﬁCTB, KaUCCTBCHHBIC PCAKIIMU HaA aJIbACTUIBI,
KpaxMall, YKCYCHYIO KHUCIIOTY; JACHATypauusd OCIIKOB pu Harpc€BaHuu,
OBCTHBIC PCaKINU 6CJ'IKOB; NpoBOAWUTL PCAKIMUHU HOHHOTI'O 06MeHa,
ONpCAC/IATL CPECAY BOAHBIX PACTBOPOB, KAYCCTBCHHLIC PCAKIINU HA CyJ'IL(baT-,




KOMMYHUKATUBHBIMH 1efiCTBUSIMH:

0) coBMecTHasi 1eSITeJIbHOCTD.

- IIOHMMAaTh M WCIOJIb30BaTh IPEUMYILECTBA
KOMaH/JHOW ¥ UHJIMBUIyalbHOW paboThI;

- NPUHHAMATH LEIM COBMECTHOM JEATEIIBHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIECHCTBUS
10 €€ JOCTIDKSHHIO: COCTABIIATh IUIAH ACHCTBUM,
pacnpenensarb poad C  Y4eTOM  MHEHHM
Y4aCTHUKOB o0cyXaarThb pe3ynbTaThI
COBMECTHOM paboThI;

- KOOpPAMHHUPOBATb M BBINOJHITH paboOTy B
YCIOBUSIX  pEaJbHOTO,  BHUPTYAJIBHOIO W
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYWIECTBIISATh ITO3UTHBHOE CTPATErHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIATh

TBOPYECTBO " BOOOpakeHue, OBbITh
MHULMATUBHBIM
Osaanenne YHUBEPCAIbLHBIMHA

PeryasiTHBHBIMU 1eCTBUSIMH:

I') NpUHATHE ceOsl U IPYTHX JKO/Iei:

- TpUHUMATh MOTUBBI M apPryMEHTHI JAPYrUX
JIOJICH MpU aHalIM3€e Pe3yIbTaTOB JIEATEIbHOCTH;
- TIpuU3HaBaThb CBOE MPaBO M MPaBO APYTUX
JIIOJIeH Ha OIIMOKU;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C
MO3UIIMU APYTOTO YEIOBEKa,

kapOOHAaT- M  XJOPHI-aHUOHBI, HA KAaTHOH aMMOHHS;  pelaTh
SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUU C TpaBWJIAMH TEXHMKH O€30MacHOCTH HpU OOpalieHHH ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYIOBAaHUEM; MPEICTABIISATh PE3YAbTATHI
XHUMHYECKOTO HKCIIEpUMEHTa B ()OpMe 3aIiCh YpaBHEHUH COOTBETCTBYIOIINX
peaxnuii ¥ GOpMYIMPOBATH BBIBOBI HA OCHOBE ITHX PE3YIbTATOB

OK 07.
ConeiicTBOBaTH
COXpaHEHUIO
OKpy’Karolen
Cpelbl,
pecypcocOepexe
HUIO, IPUMEHSITh
3HaHug 00
W3MEHEHUU
KJIMMarTa,

B o6;1acTH 3K010rMYeCKOr0 BOCTIMTAHHUS:
- cOPMUPOBAHHOCTH IKOJOTHYECKON KYIbTYPHI,

HNOHHMaHHE BIIMSIHUS COLIMAJIBHO-
KOHOMHYECKHX IPOLIECCOB HA  COCTOSIHHE
NPUPOJHOW M COLMAJIBHOM Cpe/Ibl, OCO3HAHHE
r00aJIbHOTO Xapakrepa IKOJIOTHYECKUX
npobiem;

- IJJAHUPOBAHUE MU OCYILECTBIECHUE NEHCTBUI B
OKpY)KAIOILIEH Cpelle Ha OCHOBE 3HAHMS Lienei
YCTOMYHMBOTIO pa3BUTHUs YEJIOBEUYECTBA;

- chopMupoBaTh MpEACTABIEHUS: O XUMHYECKOH  COCTaBIsIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpPA, POJIA XHUMHH B TIO3HAHUU SIBJICHUUN
npuposbl, B (HOPMUPOBAHMM MBINUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM /ISl PEIICHUS MTPAKTHUECKUX
3a/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM Cperie;

- YMETh COOMIOAaTh MpaBUiia IKOJOTUYECKH IEIeCO00Pa3HOTO MOBEACHUS B
OBITY U TPYIOBOW AESITENHHOCTH B LIEISX COXPAHEHHSI CBOETO 3JIOPOBBS U
OKpYXalollled MPUPOJHOM Cpelbl; YYUTHIBATh OMACHOCTh BO3JEHCTBUS Ha
JKUBBIE OpPraHU3MBbl OINPEAENIECHHBIX BEUIECTB, MOHMMAas CMBICT TMOKa3aTes




[IPUHIIUIIBL AKTUBHOE HEINPUATHE JCHUCTBUM, IPUHOCSIIUX | NPEACIBHON JOIMYCTUMON KOHIICHTpALUU
OepeKITMBOTO BpEl OKPYXKaIOLLEH Cpeae;
IIPOU3BO/ICTBA, - YMEHHE IPOrHO3UpPOBATh HEOJArONPUITHHIE
3¢ heKTUBHO 9KOJIOTUYECKUE MOCJIE/ICTBUS
NENCTBOBATH B NpEANPUHUMAEMBIX JEHCTBHM, IPEAOTBpPALIATh
Ype3BbIYaNHbIX UX;
CUTYaIUIX - pacipenue OIbITa JIESITENIbHOCTH

9KOJIOTHYECKOW HAIIPaBJIECHHOCTH;

- OBJIaJICHUE HABBIKAMU Y4€OHO-

HCCIIEI0BATENBCKOM, MPOEKTHON U COUAIILHOU

JIeSITENIbHOCTH;
IIK 10.1. -0CO3HaHUE 00YUYaIOIUMHUCS POCCUMCKOM -C(OpMHUPOBAHHOCTH MIPEICTABIICHUI: O XUMUYECKOMN COCTaBIISIFOIICH
OO6pabatbIBaTh IpaXKIaHCKOW UIEHTUYHOCTH; - | ecrecTBEHHOHAY4YHOM KapTHHBI MUPA, POJIM XUMHHU B IO3HAHUM SIBJIICHUN
CTaTHUYECKUU U TOTOBHOCTb K CAaMOPAa3BUTHIO, IPUPO/IbI, B POPMHUPOBAHUM MBIIIEHUS U KYIbTYPhI TUYHOCTH, €€
JTUHAMHAYECKHUI CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEICHHUIO; (GyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM [T PEeIIeHUs TPAKTHUECKUX
MH(MOPMALMOHHBI | -HAJIMYKE MOTUBALIMU K OOY4EHUIO U 3a]a4 1 SKOJIOTMYECKH 00OCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO U
il KOHTEHT. JUYHOCTHOMY Pa3BUTHUIO; - IIPUPOJHON Cpene;

L[eJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHEN
MO3ULIMHU JINYHOCTU Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX IEHHOCTEN HapoA0B Poccuiickoi
®denepalyiv, UICTOPUYECKUX U HAIIMOHATIBHO-
KYJIbTYPHBIX Tpaauluii, GopMUpOBaHUE
CUCTEMbI 3HAYMMbIX [ICHHOCTHO-CMBICTIOBBIX
yYCTaHOBOK, aHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHHUS, TPABOCO3ZHAHMUS,
9KOJIOTHYECKON KYIbTYPBI, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHbBIC TIIaHBI;
-OCBOEHHBIEC O0YUYAIOLIUMUCS MEXIIPEAMETHbBIE
MOHATHS U YHUBEPCAIbHbIC yUeOHbIE IeHCTBUS
(perynsiTUBHBIC, TO3HABATEIBHBIE,
KOMMYHHKATHUBHBIE); -
CIOCOOHOCTH MX UCTIOJIb30BaHUS B
M03HABATENbHOU U COIMATBbHOU MPAKTHKE,
TOTOBHOCTH K CAMOCTOSATEIILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
JIeSITENILHOCTH, OPTaHU3aIuH y4eOHOTO

-BJIaJICHUE CUCTEMOM XMMHUECKUX 3HAHUM, KOTOPAasi BKJIIOYAET:
OCHOBOIIOJIATAI0IIKE TOHATUS (XUMUYECKUH DJIEMEHT, aTOM, AJIEKTPOHHAs
000J104Ka aTOMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBIN 00bEM, YIIIEPOIHBII CKEJIET,
byHKIMOHAIBHAS TPYIIA, PAAUKAI, U30MEPUSI, ©30MEPbI, TOMOJIOTUYECKUI
psii, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEpIKAIINE COSTUHEHHUS,
OMOJIOTUYECKH aKTUBHbIE BelllecTBa (YIrJIeBOIb, )KUPBI, OETIKK), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIE COSAMHEHUS,
KPUCTAJUTMYECKasl PellieTKa, TUIIbl XUMUUECKUX peakiuil (OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMd HOHHOTO 0OMeHa),
pacTBOp, SIEKTPOIHUTHI, HEANEKTPOJIUTHI, NEKTPOJIUTHYECKAS TUCCOIHALIHS,
OKHUCJIMTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUYECKOHN peaklnu, XMMUYECKOe
pPaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHUSI XUMUUYECKOTO CTPOCHHUS
oprannyeckux Beuiects A.M. bytiiepoBa, Teopus 31€KTPOJIUTUUECKON
aucconuanuu, nepuoaudeckuii 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHUs
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMUH, (PAKTOIOTHIECKHE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJIYYCHUU U OE30TTaCHOM HCTIOIb30BaHUH
BXHEHIINX HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB B OBITY U




COTPYJHHYECTBA C IIE1arOrNYeCKUMU
pabOTHUKAMU M CBEPCTHUKAMHU, K YUACTHIO B
IIOCTPOEHUH MHAUBUAYAIbHON 00pa30BaTeIbHOM
TPAEKTOPUH; -OBJIa/ICHNE
HaBBIKaMU y4eOHO-UCCIIEI0BATEILCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA; -
c(OPMHUPOBAHHOCTH YMEHHH BBISBIATH XapaKTEPHbIE IPU3HAKH U
B3aMMOCBS3b U3YYCHHBIX HOHSITI/If/'I, IMPUMCHATH COOTBETCTBYIOLIUC ITOHATHA
IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BCIIIECTB U UX HpGBp&HIGHHﬁ; BBEISIBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUHU C
MOHATHUAMU U MPCACTABICHUAMUA JPYIUX CCTCCTBECHHOHAYYHBIX NPCAMETOB,
-c()OpMHUPOBAHHOCTh YMEHHI MCIIOJIb30BATh HANMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKIyHapOJHOTO COI03a TEOPETUUECKON U MPUKIIAJAHON XUMUU
Y TPUBHUAJbHBIC HA3BaHUS BAXKHEHIIINX BEIIECTB (ITHJICH, alleTUJIEH,
rMLepuH, Genosn, GopMaabaeru, yKCycHasi KUCIo0Ta, TIUIUH, yrapHblil ras,
yrﬂeKHCHBIfI ra3, aMMHaK, raicHas U3BC€CTh, HErali€Has U3BCCTh, IINThCBAs1
CO0Jla ¥ IPYruX), COCTaBIATh POPMYIIbI HEOPraHUYECKUX U OPraHUYECKUX
BCIICCTB, YPABHCHUSA XUMHUYCCKUX peaKHHﬁ, 0OBACHITH UX CMBICIJI,
MOATBCPKAATE XapaKTCPHBIC XUMHUYCCKHE CBOJCTBa BCIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMEHTAMU U 3alICAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peakumii;

-c(OpMHUPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAIC)KHOCTh M3y4YE€HHBIX
HEOPraHWYECKUX U OPraHNYECKUX BEIIECTB K ONPEAEIEHHBIM KJIaccaM U
rpynmnam COCIMHEHUH, XapaKTEPU30BaTh UX COCTAB M Ba)KHEUIIINE CBOMCTBA;
OTIPENENATh BUbl XMMHUECKUX CBsI3eH (KOBaJIeHTHAsI, HIOHHAs,
MeTaJlJIN4ecKast, BOJOPO/IHAs ), TUIIBI KPUCTAINTNYECKUX PEIIETOK BEIIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIIHH;

-BJIa/ICHHE OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUM (HAOII0IeHEe, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

-c(OpMUPOBAHHOCTH YMEHUN MTPOBOJAUTH PACUETHI [0 XUMUYECKIUM
dbopMynam U ypaBHEHHUSIM XUMUYECKUX PEAKIINI C UCIIOJIb30BAHUEM
bu3nYECKUX BETUYHH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCMOJb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JUISl IPUHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHHUEM;

-c(OpMUPOBAHHOCTh YMEHUM TJIAHUPOBATH U BBHITIOIHATH XUMUYECKUI
SKCIIEPUMEHT (MIPEBPAICHHS OPraHUYECKUX BEIIECTB MPU HArpEeBaHUH,
MOJIY4YEHHE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMK HA
QJbJICTUJIBI, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTypalus OEIKOB Mpu
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HarpeBaHUH, LIBETHBIC PEAKIIUH OCIIKOB; IPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, oTpesieNiATh Cpeay BOIHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIMU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS; peIaTh
AKCIIEpUMEHTAJIbHBIE 33/1auM 110 TeMaM "Metael" u "Hemeramisl") B
COOTBETCTBUU C MPAaBUIAMH TEXHUKH 0€3011aCHOCTHU IIPHU 00pallleHuU ¢
BELIECTBAMU U J1a00PATOPHBIM 000PYAOBaHUEM; IIPEICTABIIATH PE3YJIbTATHI
XHUMHYECKOTO IKCIIEPUMEHTA B (pOpMe 3aIiCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GOpMyYIMPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3yIbTATOB;
-c(pOpPMUPOBAHHOCTh YMEHHUS aHATU3UPOBATH XUMUUYECKYIO HH(OPMALINIO,
MOJIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MAacCOBOM MH(POPMAIIH, CETh
Wurepuer u apyrue);

-c()OpMHUPOBAHHOCTh YMEHHI COOIOIATh MTPaBUiIa YKOJIOTHUYECKH
1es1eco00pa3HOro MOBEJAEHMS B ObITY U TPYJOBOM AEATEIBHOCTH B LENIAX
COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOIHOM CPEJIbI;
YYUTBIBATh OMACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTraHU3MBI OTIPECTICHHBIX
BELIECTB, TOHUMAs CMBICJI [TOKa3aTesl MPeAeTbHON JOMyCTUMON
KOHIICHTPAIINH;

-J171s1 00yYarOMIMXCs C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3710POBbSL:
c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATH 3HaHUSA 00 OCHOBHBIX JOCTYITHBIX
METO/1aX IMO3HaHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

-JIJIS1 CJIETIBIX M CITA00BUIAIIINX 00y4aromuXcsi: CHOPMUPOBAHHOCTH YMEHUS
HCIT0JIh30BaTh PEIbe(HO TOUCHUHYIO cHcTeMy o00o3HaueHuit JI. bpains s
3aMucy XUMHYECKUX (popmyit.
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2. CTpyKTypa M cojaepxkaHue 0011e00pa30BaTe/IbHON TUCUMILTUHBI

2.1. O0bemM JUCHMINIMHBI M BUABI Y4eOHOU padoThI

. Oo0bem B
Bua yyeOHOM padoThI
yacax
O06bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHHUIIHHBI 72
OcHOBHOE cogepKkaHue 72
B T. U.:
TEOpEeTHYECKOE 00yUueHre 54
MPAKTUYECKUE 3aHITHUS 18
npo¢eccuoHATbHO-OPUEHTHPOBAHHOE CO/IePKAHMNE 6
B T. 4U.:
TEOpEeTHYECKOE 00yUeHne 2
PaKTUYECKUE 3aHATUS 4
IIpome:xxyTouHast arTecTauus B popme
aud epeHIMPOBAHHOIO 3a4eTa
NTOTI'O 72
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2.2. TemaTu4eckuii JIaH U COAePKAHUE JUCUMILIMHBI

HaumenoBanue Coaep:xkanue yu4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), OB LeM 19COB dopMupyemMble
pa3ieioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOIY.Ib KOMIIETEHIHH
1 2 3 4

OCHOBHOE co/lep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUS BelIeCTBA 6
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 6 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHmne 4
XUMHAHCCKUX CoBpeMeHHass MoOjeib CTPOCHUSI aTtoma. CHMBOJIMYECKHH SI3BIK XMUMHH. XHMHYECKHUH OSJIEMEHT.
SJIEMCHTOB 1 DnekTpoHHas KoH(Urypaius aroma. Kiaccupukamms XHUMHYECKHX JIEMEHTOB (s-, P-, O-31eMeHThI). 2
npupoma BanmentHble  9MeKTpOHBI.  BaleHTHOCTh.  DIEKTPOHHAsT  MPUPOJAa  XMMHYECKOW  CBSI3M.
XUMHAHCCKON DNEeKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKOH CBsi3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYecKasi, 2
CBA3N BOJIOPOJTHAS) M CIIOCOOBI €€ 0Opa3oBaHUsI

IIpakTHYecKkHne 3aHATHS 2

Pemenye 3amanuii Ha WUCIOJL30BAaHHE XHUMHUYECKOM CHMBOJIMKM W Ha3BaHUW COEOUHEHUU IIO

HOMEHKJIATYpE MEKIYHAPOIHOTO COM03a TEOPETHYECKONM W MPHUKIATHONW XHMHU W TPHUBHAIBHBIX

Ha3BaHW JUIA COCTaBJICHUS XUMHYECKHX (DOPMYJ IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYIb(PHIOB,

THIPHUIOB | T.IL.) M IPYTMX HEOPraHNYECKUX COCUHEHUM OT/IEBHBIX KJIACCOB. 2

[pakTryecKkre 3aaHus Ha YCTAaHOBJICHHUE CBS3U MEXYy CTPOCHHEM aTOMOB XHMHYECKHX DJIEMEHTOB U

MEPHOJINYECKAM H3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEIAWHEHHUH B COOTBETCTBHH C

1oJ105keHneM T1epruoIMIecKoil CHCTEMBI.
Tema 1.2. Conepxanue yueOHOro Marepuasa 2 OK 01
[Tepuonnueckuit IlpakTHyeckue 3aHATHSA 2 OK 02
3aKOH H TabnuIa [eproauueckas cucTeMa XMMUYECKHX >eMeHToB J[. M. Menneneesa. ®u3nuueckuii CMBICIT
A.1. Menneneesa Iepuoanyeckoro 3akona .M. MennaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUCCKUX

3IIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM

XUMHYECKOTO 3j1eMeHTa B [leproandeckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYEHHE 9

Ilepnognueckoro 3akoHa JI.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Peurenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEpU3ALUI0 XUMUYECKUX
a51eMeHTOB «MeTtajinyeckre / HeMeTaIIIMYECKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUYECKHX
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OJICMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM CTPOCHUCM U IIOJIOKCHUECM B HGpHO[[PI‘ICCKOfI CHUCTEMC
xuMmudeckux aneMmeHToB .M. Menneneera»

Paznen 2. Xumuueckne peakiuu 10
Tema 2.1. Tuner | Copep:xkanue y4eGHOro MaTepuajia 6 OK 01
XUMHYECKUX TeopeTnyeckoe ofyqenne 4
peakumit Knaccugukanus v THIIBI XHMMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHHe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs, 5
OKHCJIEHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKHUCTIEHUsI-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTEIb U BOCCTAHOBUTEIb. 5
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCax U
KU3HEJESITEIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KonuuectBennbie oTHOMmIEHUsI B XUMHUH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH W PACUYETHI 110
YpaBHEHUSM XUMHUYECKHX peakiui. Mojb Kak eIuMHHuIla KOJMuYecTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpAaHEHHUsS] MacChl M 3Hepruu. 3akoH ABoraapo. MomsipHblii 00beM razoB. OTHOCHTENIbHAS 2
IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEaKLUUN C MCIOIb30BAaHHEM MaccChl, 00beMa
(HOpMaJTbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Conep:xanue y4yeOHOro MmaTepuaja 4 OK 01
OJNEKTPOTUTHIECKA| TegpeTnueckoe 0GydeHne 2 OK 04
A AMCCOMMAIA M I Y i eckix peakuuii. Teopust snekTpoauTHYECKOW nuccouranuu. HMoHbl. DIeKTPOJUTHI 2
HMOHHBIA 0OMEH ’
HE3JIEKTPOJIUTHI.
Peakuuu nonnoro oomena. CoctaBieHHe peakiMii HOHHOIO OOMEHa IyTeM COCTABJICHUS UX MOJHBIX U
COKpAIllCHHbIX MOHHBIX ypaBHEHUW. KHUCIOTHO-OCHOBHBIE peakUuu. 3aJaHHsl HA COCTABJIECHUE MOHHBIX 2
peakiun
KonrpoabsHnas padora no pasaeny «CTpoeHue BEIIECTBA U XUMUUECKUE PEAKIIUU» 2
Pa3ngea 3. Conepxanue yueOHoro marepuasna CrpoeHue U CBOMCTBA HEOPraHU4eCKHX BellecTB 14
Tema 3.1. Copepxanue yueOHOro Marepuasa 2 OK 01
Knaccuduxanus, | Teopernueckoe o0yqenue 2
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HOMEHKJIATypa 1
CTpOCHHUE
HEOPraHUYeCKuX
BEIIECCTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U ClI0XKHbIe
BewecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEIIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, COJH). B3aumocBa3b
HEOPraHUYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucranmuueckue u aMmophHbIe
BELIECTBA. THUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAsl, MOHHAsL, METAJJINYECKas).
3aBHCUMOCTD (PU3NYECKUX CBOICTB BEIIECTBA OT THIA KPHCTAIIMYECKON PEIIETKH. 3aBUCUMOCTh
XMMHUYECKOM aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSA3U U TUIIA KPUCTALIMYECKON PEIIECTKH.
[TpuurHBEl MHOTOOOpA3Msl BEIIECTB

OK 02
IIK 10.1

Tema 3.2. Ousuko-
XUMHUUYCCKUC
CBOIiCTBa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Conepxxanue yueOHOro MarepuaJja

Teopernyeckoe o0yueHue

Mertamnsl. O6mue ¢u3nyeckue U XUMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MmosiydyeHusl. 3HaueHHe
METAJUIOB M HEMETAJUIOB B TPUPOJE W JKU3HENEATEIHHOCTH YelOBeKa W opraHm3mMoB. Kopposus
METaJUIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UHU

Hemeranmner. OOmue ¢Qu3nyeckue W XWMHUYECKHE CBOWCTBA HEMETAJJIOB. T[HWIHYHBIE CBOWCTBA
HemetaoB [V— VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coeqMHeHH HeMeTamuioB. KpyroBopoTsl
OMOTEHHBIX PIIEMEHTOB B IPUPOJIE

XI/IMI/I‘-IGCKI/IG CBOI\/'ICTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘IeCKI/IX BCIIICCTB (OKCI/I,Z[OB, I‘I/I)IpOKCI/I)IOB, KHCIIOT,
COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHECHHM,
BBICIITUX OKCHJIOB M THAPOKCHJIOB

IlpakTHYecKkue 3aHATHS

CocraBieHre YpaBHEHHMH XHMHYECKUX DPEAKIUIl C y4acTHEM MPOCTHIX M CIIOXKHBIX HEOPraHWYECKUX
BEIECTB: METAJUIOB M HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIINX UX CBONCTBA.

Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOMCTBA, COCTaB, MOJYYECHUE U
0e30MacHOe UCIOJb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU
JeSITENIbHOCTH YeJIOBEKa

OK 01
OK 02
I1IK 10.1

Tema 3.3.
Nnentudukanus
HEOPraHHYECKUX
BEIIECTB

Copepxanue yueOHOro Marepuaja

IlpakTH4Yeckue 3aHATUA

IIpaktuyeckas padora «MaeHTnduKanus HeOpraHnYeCKUX BEIECTB.

Pemenune skcrepyMMEHTaNbHBIX 3aJad 0 XUMHUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, I10
pacro3HaBaHUIO U MOIYYEHUIO COEAMHEHNI METAJIJIOB U HEMETAIIJIOB.

WnenTudukanys HEOPraHWYECKUX BEIIECTB C MCIOJb30BaHHMEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-
aQHMOHBI, HA KATHOH aMMOHHMSI

OK 01
OK 02
OK 04
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KountpoabsHnas padora no pa3aeny «CBoiicTBa HEOPraHMUECKUX BEIIECTBY

Pazpean 4.

CTpoeHne H CBOMCTBA OpPraHnveCKUux BEeCTB

24

Tema 4.1.
Krnaccudukarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHuYeCcKuX
BEIIECTB

Conepxanue yueOHOro Marepuasa

TeopeTuquRoe oﬁyqelme

[losiBEeHME U pa3BUTHE OPraHMYECKON XUMHUHU KakK HayKu. [Ipeamer opranndeckoit xumun. Mecto u
3HAYEHHE OPTAaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOEHUE KaK IMOPSIOK COECIUHEHHs aTOMOB B MOJIEKYJE COIJIACHO MX BaJ€HTHOCTH.
OcHOBHBIE TOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOCHHS OpraHmyeckux coeauHenuit A.M. bytieposa.
VYriepoaHblii CKeNeT OpPraHu4YeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOEeHUs MOJIeKys. M3omepus u n30Mephl.

[Tonsatue o ¢yHkumonanpHOM Trpymnme. Paaukan. Ilpunnunsl kinaccudukanmuu OpPraHUYECKUX
coeMHeHUN. MexayHapoaHass HOMEHKJIATypa ¥ TOPHHIMIIBI  HOMEHKJIATYPhl  OpPTraHMYeCKHUX
coemuaeHuil. [loHsTHe 00 a3oTcomepKalMX COEAMHEHUSX, OWOJIOTHYECKH AKTHBHBIX BEIIECTBAX
(yrneBojax, »upax, Oeilkax W Jp.), BBICOKOMOJIEKYISPHBIX COEJUHEHHMSIX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

Homenknatypa opraHMueckux COEAMHEHUH OTICIBbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIEHHBIE U
apoMaTUYeCKHe YIJIeBOJIOPObI, COUPTHI, (DEHOJIBI, allbJETHU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TOJHBIX W COKpPALEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTIENIbHBIX
KJIaCCOB, MCIIOJIb3YysS UX Ha3BaHUS IO CHCTEMaTHYECKOW W TPUBHAIBHOM HOMEHKJAaType (3TUIIEH,
alleTW/IeH, IHIEepuH, (eHous, (GopMmanbIeruj, yKCycHas KHUCIOTa, TIuIMH). Pacuersl mpocreiimieit
(hopMyITbl OPraHuYecKO MOJIEKYIIbI, HCXO0/I U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
I1IK 10.1

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COECOUHEHUN

Conep:xanue y4yeOHOro MmaTepuasa

10

Teopernueckoe o0yueHue

Du3NKO-XUMHUYECKHUE CBOMCTBA OpraHn4eCKux COC,Z[I/IHCHI/Iﬁ OTACJIbHBIX KJIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I U HOMCHKIJIATYpPbl BHYTPH KJIaCCa; TOMOJIOTHYECKU I paa u 061].18.5{ (bopMyna; H30MCpH;
(I)I/ISI/I‘leCKI/Ie CBOﬁCTBa; XHUMHYCCKHUC CBOﬁCTBa; CIIOCOOBI HOHy‘IGHI/Iﬂ)Z

— HOPCACIbHBIC YIJICBOAOPObI (aJ'IKaHBI n I_II/IKJ'IO&J'IKaHLI). FOpCHI/Ie MC€TaHa KaK OJHWH H3 OCHOBHBIX
HCTOYHUKOB TCILJIa B IIPOMBIIIIJICHHOCTH H 6LITy. CsolicTBa MMPUPOJHBIX YIITICBOAOPOJAOB, HAXOXKACHHUEC B
Ipupoac U IPUMCHCHHUEC aJIKAHOB,

— HCIIPCACIILHBIC (aJ'IKeHBI, AJIKUHbI U aJ'IKaZ[I/IeHBI) U apOMAaTH4YCCKUC YIJICBOAOPOAbI. FOpeHI/Ie
AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHU JJI1 CBAPKU U PE3KU MCTAJIJIOB

— KHCJIOPOACOACPIKAIIUC COCIUHCHNA (CHI/IpTLI )51 (I)CHOJ'ILI, Kap6OHOBBIe KHCJIOTBI U 3(1)I/IpLI, aAJIbACTUAbI
U KCTOHBI, KHPHI, er'IeBOI[BI). HpaKTI/I‘leCKOG IMPUMCHCHUC ISTHUJICHIIIMKOJIA, TJIMULCPHUHA, (beHona.
HpI/IMeHeHI/IC (I)OpMaJ'IBI[eFI/IIIa, ancTajlapacruaa, YKCYCHOﬁ KHUCIOTEl. MplIa Kak COJHM BBICIHIHX
Kap6OHOBLIX KHCIOT. Morto1iue CBOMCTBa Mblja

OK 01
OK 02
OK 04
IIK 10.1

16




— a3oTcoJepKamie COeIUHEeHHs (aMUHBI M aMUHOKHUCIOTHI, Oesiku). BbICOKOMONEKYIspHBIE
COEIMHEHUS (CUHTETUYECKHE M OMOJIOTMYECKH-aKTUBHbIE). MoOHOMED, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.

[Tonumepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS. 2

['eHeTnueckas CBsI3b MEXKY KJIACCAMU OPTraHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHA 2

CocraBineHue cxeM peakuuid (B TOM 4YHCIE€ 1O TMPENIOKEHHBIM IENOYKaM IpeBpalleHuil),

XapaKTEepPU3YIOIINX XUMUYECKHE CBOWCTBA OPIaHMYECKUX COECIUHEHHM OTAEIbHBIX KJIACCOB, CIIOCOOBI

X TIOJY4YEHHS W Ha3BaHUE OPraHMYECKUX COEIMHEHUN IO TPUBHAIBHON WM MEXJIYHapOIHOMN 5

CUCTEMAaTUYECKOIl HOMEHKJIAType.

Pemenne mpakTUKO-OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBa OPraHUYECKUX

COEJIMHEHUH OTAENbHBIX KJIacCOB
Tema 4.3. Conepxxanue yueOHOro Marepuaja 8 OK 01
Wnentudukais | Tegpernueckoe oGyuenne 8 OK 02
OPTaHMHCCKIX buooprannueckue coeaunenus. Ilpumenenue u Ouosiornyeckass pojb YriaeBoAoB. OKuciIeHHEe OK 04
BOIIECTB, KX YIJI€BOJAOB — MCTOYHMK OSHEPruM KUBBIX OpraHu3MoB. OOnacTu NpUMEHEHHs aMHUHOKHCIIOT. 5 IIK 10.1
3HATCHHE 1 [IpeBpamenuss OenkoB muuM B opraHuzMe. buosormyeckue QyHknuu OenkoB. buonormyeckue
ngMeH? HHe B dbyHKIIMM )XUPOB. PoJIh OpraHnyecKkoil XMMUHU B PEIICHUH MPOOJIeM MUIIEBOH 0€30MTaCHOCTH
HE;;?::;TBeHHOﬁ Ponp opranmveckoil XuMuUM B pEIICHHH MPOoOIEM SHEPreTHYeCKOd OE30MacHOCTH, B Pa3BUTHH
ESTEIBHOCTH MEJUINHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB 3HEPIUu (aIbTepHATUBHbIE HCTOUHUKU 2
YeJI0BEKA OHCPIUH). .

OnacHocTh BO3JCMCTBHS Ha JKMBBIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OTJENbHBIX KJIacCOB 5

(yrneBoJopo/ipl, CHOUPTHI, (HEHOJIBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANBJETHIBI U Jp.), CMBICI

M0Ka3arTess MPeAesbHO TOMYCTUMOM KOHIEHTPALUU

Wnentuduxanus opraHM4ecKUX COeIMHEHUN OTAEIbHBIX KIacCOB (Ha MpUMEpe allbJeruI0B, Kpaxmania,

YKCYCHOM KHCJOTHI, O€JIKOB W T.I.) C HCIOJIB30BaHHEM HUX (QHUIUKO-XUMHYECKUX CBONCTB U

XapaKTepHBIX KayeCTBEHHbIX peakuuid. Jlenmarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu 2

0enkoB. BO3HMKHOBEHHE AHANUTHYECKOTO CHTHANA C TOYKM 3PEHHS XUMHUYECKHX IMPOIECCOB MpPH

MPOTEKAHUH KaYECTBEHHOU PEeaKIiy, MO3BOJISIIOIIEH HACHTU(DUIIUPOBATH MPEAT0KEHHBIE O PraHUYeCcKHe

BEIECTBA
KonTtpoabsHnas padora no pasaeny «CTpyKTypa ¥ CBOMCTBAa OPraHMYECKHUX BEIIECTB» 2
Paspeua S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX peaKkuuii 4
Ckopoctb Coaepikanue yueOHOro MaTepuajia 4 OK 01
xaMHeckix Teoperudeckoe o0yueHue 2 OK 02
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peakuui. CKOpOCTh peakiyu, €€ 3aBUCHUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPHUPOJBI PEArHpyIOMIMX BEIIECTB, IIK 10.1
XuMu4eckoe KOHIICHTPAIlMM PEarhpyrouIuxX BeUIeCTB, TEMIEpPaTypbl M IUIOMIAJH PEAKIHUOHHOW IOBEPXHOCTH.
paBHOBecHE TennoBble 3G HEKTH XUMUYECKUX PEAKIHA. DK30- H SHAOTCPMHUECKUE, PEAKIINH. 5
OOpatuMocTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEUICHHWE MOJ JCWCTBUEM pPa3IHYHBIX
(akTOpOB (KOHIEHTpAIMs PEeareHTOB MU MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIEpaTypa) A CO3/IaHus
ONTUMAIIBHBIX YCJIOBHI NPOTEKaHHUs XUMUYecKuX npoueccoB. [punmmmn Jle Hlarenne
IIpakTHYeckHne 3aHATHA 2 OK 01
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX 33aJaHUN HAa aHaTU3 (PAKTOPOB, BIMSAIOUIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C MO3HIIMA IKOJOTUUYECKU IEIeCO00pa3HOr0 MOBEACHUS B OBITY IIK 10.1
Y TPYJOBOH JIESTETFHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBBS i OKPYKAIOMIEH IPUPOIHON CPEJIBL. 5
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HAXOXXJICHUS HAMpaBIICHUS] CMEIICHUS pPAaBHOBECHS XUMHUYECKOW pEakUMud W aHaiu3 (HakTopos,
BIIMSIFOIIAX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Paspean 6. PactBopbI 4
Tema 6.1. Conep:xxanue yuyeOHOro marepuasa 2 OK 01
Tonsrue o Teoperudeckoe o0yueHue 2 OK 02
pactsopax PacTBOpeHHe Kak (DH3MKO-XUMHYECKHi Tporecc. PactBopbsl. CrocoOBI MPHUTOTOBIECHUS PACTBOPOB. 2 OK 07
PactBopumocTs. MaccoBast a0 pacTBOpeHHOro BemiecTBa. CMBICI TIOKa3aTels MPeAesIbHO IIK 10.1
JOMYCTUMON KOHIEHTPAIUHU U €T0 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€301acHOCTH.
Pemenmne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHIl HA PacTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. Conep:xanue y4yeOHOro MaTepuaJjia 2 OK 01
Hccnenosarue IpakTHYecKue 3aHATHS 2 OK 02
CBOJCTB pacTBOPOB - - OK 04
[IpuroToBiieHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpaIUH (C MPaAKTUKO-OPUECHTUPOBAHHBIMU
BOIIPOCAMU) U OTpeieNIEHUE CPebl BOAHBIX PACTBOPOB. 2 1K 10.1
Pemenue 3a1ay Ha MIPUTOTOBIIEHUE PACTBOPOB
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coiep:KaHNe MPUKJIATHOTO MOTYJIs1)
Paznen 7. Xumusi B ObITY H IPOU3BOACTBEHHOI 1eATEIHLHOCTH YeJ10BeKa OK 01
Xumust B ObITY U _|OcHornoe conepianne OK 02
TpOM3BOICTBCHHON Teopernyeckoe o0yueHue 2 OK 04
ACATCILHOCTH Hogeifime gocTiXeHnss XUMUYECKON HAyKW U XMMHMUYECKOW TeXHOJIOTUH. Posb Xumun B o0ecriedeHnn OK 07
Henoseka HKOJIOTUYECKOH, SHEPreTHYEeCKOM 1 MHUIIeBOM 0€30MacHOCTH, Pa3BUTUU MeTUIMHbL. [IpaBuia noucka u 2 1K 10.1

aHajau3a XUMHYECKOU I/IH(I)OpMaI_II/II/I 13 Ppa3JIndHbIX HWCTOYHUKOB (Haqua;[ )4 yqe6Ho-Haqua;1
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JUTEepaTypa, CPpeCcTBa MacCoBOM nH(opMaIuu, cetb UHTEpHET)

IIpakTHYeckne 3aHATHS 4
XUMHS B CEITBCKOM X035HCTBE 2
XUMHA B CIIEMUAILHOCTH 2
IIpome:kyTounas arrecrauus B ¢popme n1udppepeHUMPOBAHHOIO 3a4eTa 2
Bcero 72
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzanuus yueOHON AMCUMIUIMHBI TpEOYyeT HaIM4Usg y4eOHOro kaOuHera
XUMHMH.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- TOCAI0YHBIE MECTa 0 KOJIMYECTBY 00YJarOIIUXCS;

- pabodee MeCTO MpenoaaBaTers;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOUN « XUMUS»;

- QIIEKTPOHHBIN pecypc «BuprtyanbHas mabopaTopus.

TexHudeckue cpecTBa O0ydeHUs : KOMIIBIOTED, IKPaH, IPOCKTOP.

3.2. UudopmanuoHHoe odecrnevyeHmne

NudopmanmonHoe  obecriedyeHne  oOydeHUS  COACPKHUT  TEepeUYCHb
pEeKOMEHIyeMbIX Yy4eOHBIX wu3aaHuii, VHTEpHET-pecypcoB, JOMOJHUTEIBHON
JUTEpaTyPHI.

OCHOBHBIEC UCTOYHUKHU:

1. boromonopa, M. B. Heopranuueckas xumus : ydeOHoe mocobme / M.B.
boromonosa. - MockBa : UHO®PA-M, 2020. - 336 c. : mi1. - (ITPO®Ums). - ISBN
978-5-98281-187-5. - Tekct : 3JIEKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1061490 (mata oGpamenus: 09.03.2021). —
Pexxum noctyna: 1o mojammcke.

1. Ta6puensu O.C. Xumus s cnenuaibHOCTEd U MPOPECCUil TEXHUYECKOTO
npoduns : yue6nuk / O.C. I'abpuensan. — M.: Akagemusi, 2010. - 256 c.

2. ®umumonoBa, H. A. Oprannueckasi XuMus : JJaOOPaTOPHBIA MPAKTUKYM JIS
obyuaromuxcsa CIIO mo nampasnenuto «Berepunapus» / H. A. ®unumoHoBa. -
Bonrorpan : ®I'bOY BO Bomrorpaackuit I'AY, 2019. - 76 c. - Tekcr :
anekrponnbiii. - URL: https://znanium.com/catalog/product/1289036 (marta
obpamenus: 09.03.2021). — Pexxum gocTyma: mo moammcke.

JlonoJHUTENbHbIE UCTOYHUKMU:
1. Tabpuensu O.C. Xumus ais npenogaBaTelis: yaeOHO-METOAUYECKoe mocooue /
O.C. T'abpuensn, I'.I'. JIsicoBa — M., 2010.
2. Tabpuensa O.C. HacronpHas knHmra yumrens xumuu: 10 xmacc / O.C.
I'a6puensn, U.I'. OctpoymoB — M., 2009.
3. T'abpuensa O.C. HacronpHas kaura yunrtens xumuu: 11 kmace: 8 2 4. / O.C. T'a-
opuensH, I'.I'. JIsicoa, A.I'. BBenenckas — M., 2009.
4. Taopuenssn O.C. JlpicoBa I'.I. Xumusi Ayl mpenojaBaresisi: METOJUYECKOE
nmocobue. — M., 2010.
5. IN'abpuensu O.C. Xumus 11l cienuaibHOCTeH B TpodeCcCuii TEXHUUECKOTO
npoduis: yueonuk / O.C. I'abpuensan. — M.: Akagemust, 2010. - 256 c.
6. MapteiaoBa T. B. Xumusi: y4eOHUK ¥ PAKTHKYM JIJIsi CPETHETO
npodeccronanbHoro oopaszoanus / T. B. MapteiHoBa, 1. B. AptamoHnoBa, E. b.



INonynoB; moj obuieit penakiueit T. B. MapTeiHOBOM. — 2-€ U3/1., UCIIP. U AOI. —
Mocksa: M3aatensctBo FOpaiit, 2019. — 368 c¢. — (IIpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TexcT: anexkTpoHHslii // DbC
FOpaiit [caiiT]

7. Xumus: yueobnoe nocodue st CI1O / cocrasutenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Caparos: [IpodoOpazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TekcT: 37eKTPOHHBIN // DeKTpoHHO-0nbnnoTeyHas cuctema [PR
BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/87280.html . — Pexxum
JOCTYyTIa: JUIsl aBTOPU3HP. TIOJIB30BATEICH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIUATLIVHBI

KOHTpOJ'IB n OLNCHKa PpE3yJbTaTOB OCBOCHUMA O6H1606p830BaTCHBHOﬁ
JUCIHUITITMHBI «XUMuI» PACKPBIBAOTCA YCPC3 AUCHUILNIMHAPHBIC PE3YJIbTAThI,
HaIIpaBJICHHBIC Ha (1)OpMI/IpOBaHI/I€ 06IIII/IX )51 HpO(l)eCCI/IOHaJIBHBIX KOMHCTGHIII/Iﬁ I10
pasaciaM U TCMaM COACPKAHHA y‘l€6HOFO mMartcpualia.

Oo6masi/ Pazngen/Tema Tun oueHOYHbIX MEPONIPUATHIA
npodeccuoHaIbLHAs
KOMIIEeTeHI[HS
OK 01 Paznenasnen 1; Paznen 2; |YcHBIM onpoc, TECTOBBIE 3a/IaHUS,
Paznen 3; Pazgen 4; KOHTPOJIbHBIE PAOOTHI, TPAKTUUECKUE
Pazgen 5; Pa3znen 6; paboThI
Pazmen 7.
OK 02 Tema 1,2; Tema 3,1; Tema |YcHbIi onpoc, TECTOBBIC 3a7aHuUA,
3,2; Tema 3,3; Tema 4,2;  |KOHTPOJIbHBIE paOOTHI, TPAKTUICCKUE
Tema 4,3; Pazgen 5; paboThI
Pazgen 6; Pasnen 7.
OK 04 Tema 2,2; Tema 3,3; Tema |YcHbII onpoc, TECTOBBIC 3aaHuUA,
4,2; Tema 4,3; Tema 6,2; |KOHTPOJIbHBIEC PAOOTHI, TPAKTUYECKUE
Paznen 7. paboThI
OK 07 Tema 6,1; Pazmen 7. YcHbI onpoc, TECTOBbIC 3aaHus,
KOHTPOJIbHBIE PAOOTHI, MPAKTUIECKHE
paboThI
IIK 10.1 Tema 3,1; Tema 3,2; Tema |YcHbIN OIIPOC, TECTOBBIE 3aJaHMUS,

4,1; Tema 4,2; Tema 4,3;  |KOHTPOJIbHBIE PAOOTHI, MPAKTUYECKUE
Paznen 5; Tema 6,1; Tema |paboThl
6,2; Pazmen 7.

OK 01, OK 02, OK 04, |Bce pa3zaemnsl JuddepeHurpoBaHHbIN 3a4eT
OK 07, IIK 10.1
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