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Pabouass mporpamma yueOno# aucummuasl OVYIL.12 Xumus paspaboraHa Ha OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTA CPEAHEro 00IIero oopa3oBaHus
(manee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3MeHEHHUSIME |1 onioaHeHUsIME OT 12.08.2022
Ne 732), Ha ocHOBe MHpUMEpPHON MpOrpamMmbl 00IIE0Opa30BATENBHON Yy4eOHOM AUCIMILTUHBI
«Xumus» I8 Tpo(heCCHOHATBHBIX  00pa30BaTEIbHBIX OPTaHW3AlHN, PEKOMEHIOBAHHON
denepanbHBIM  TOCYJAPCTBEHHBIM  OIO/DKETHBIM  YUPESKICHHEM JIOTIOJTHUTEITLHOTO
npodeccnoHaibHOTO 00pazoBanus «MHCTHTYT pa3BuTHs MPO(PECCHOHATLHOTO 00pa30BAHUS
(mporoxon Ne 14 ot 30 HosiOpst 2022 1.), ¢ yuetoM OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl
cpenHero obmiero oopazoBanus (mporokos ot 18.05.2022 r. Ne 371), ¢ yuetom DenepanbHOTO
TOCY/IapCTBEHHOTO0 00pa30BaTENBbHOTO CTAHAAPTA CPEAHEro NpodecCHOHAIbHOTO 00pa30OBaHMUS
o cnenuanbHocTH 21.02.19 3emiieycTpolicTBO M yTB. IpUKa30M MHUHHCTEPCTBA 00pa3OBaHUs U

Hayku P® 18 mast 2022 1. Ne339.

Opranu3zanus-pa3padoTduk: rocy1apcTBeHHoe 01017KeTHOE npogeccHOHAILHOE
o0pa3zoBarenbHOe yupe:xkaenne «KyHrypckuii Kosuieax arpoTexHoJI0ruH M ynpaBJICHUS»

CocraBuTenb.

B.H. YepnsblieBa, npenogasaTeiib
®.1.0., 10/DKHOCTH



https://base.garant.ru/70732124/
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1. OBIIASA XAPAKTEPUCTHUKA PA};O‘IEﬁ ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI
OVYIIL.13 BUOJ0OI'us

1.1. MecTo IMCHMILIHHBI B CTPYKTYpe o0pa3oBaTeabHoi mporpammbl CIIO:

O6meobpazoBarenpHas auctuiuimaa OVIL12 Xumus sBisercs o0s3aTeaIbHON
JacThl0  00IIe00pa3oBaTEILHOIO  IIMKJIAa  O0pa3oBaTeIbHOM  MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO 1o cnenuanbroctu 21.02.19 3emneyctpoiicTBo.

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

Copnepkanre mporpaMMbl  00mIeoOpa3oBaTenbHOM aucnumuinael OVI1.12
XWMHST HAMpaBIIEHO HA JOCTIKCHHE CJCAYIOImeH meaud. (QopMupoBaHUE Y
CTYJICHTOB TIPEJICTABJICHUS O XMMUYECKOW COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa KaK OCHOBBI MPUHATHUS  PEIICHUA B  JKU3HEHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOTHON cpejie.

3agaum IMCUMILINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH cpelie, UEeJOCTHOM HAYYHOM KapTHHBI MUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIATH (POPMYJIbI HEOPTaHMUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS  XUMHUYECKUX  pEaKIHUi, OOBICHATH HUX  CMBICIH,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  TPOBEIEHUS  MPOCTEUINNX  XHUMHYECKUX
DKCIIEPUMEHTAJILHBIX ~HCCIEOBAaHUNA C COOJNIOJIeHHEeM TIpaBWiI  OE€30MacHOro
oOpalieHus ¢ BEIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS MCIOJIb30BaTh MHPOPMAIIUIO XUMHUYECKOTO XapaKTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;

5) copMupoBaTh YMEHUS TPOTHO3UPOBATH MOCIEICTBUSI CBOCH ESITEIbHOCTH
U XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmMupoBaTh NIOHUMAHNUE 3HAYUMOCTH JOCTHKEHUN XUMHUYECKOW HAYKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 TTPOM3BOICTBEHHOM cdep.



1.2.2. Ilnannpyembie pe3yabTaTbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO
Kon n IlnanupyemMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAMMEHOBaHUe

(popmupyembix Oo01mme JAucuMiimHapHble

KOMIIETEHIN I
OK 01. B yacTu Tpya0BOro BoCUTAHMS: - BIAJACTh CHUCTEMOM XHMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUM DJIEMEHT, aToOM, JJICKTPOHHAS
CHoco0bI MacTepcTBa, TPYI0II00uE; 000s104Ka aToma, s-, p-, 0-3JeKTPOHHBIC OPOUTAII ATOMOB, HOH, MOJICKYIIA,
pelieHus 3aaa4y - TOTOBHOCTh K aKTUBHOM JI€ATEILHOCTH BaJICHTHOCTh, JJIEKTPOOTPUILIATEIILHOCTh, CTETICHh OKHUCIICHHS, XMMHUYECKas
npodecCHoHaNbH | TEXHOJOTHYECKON U COLUAIBHON CBs3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBI OO0beM, YIJIepOJHBIN CKelerT,
Ol IeITEIbHOCTH | HAINPaBJIECHHOCTH, CIIOCOOHOCTh HHUIIMMPOBATh, | (PYHKIIMOHAJIbHAS TPYIINA, pajuKaj, U30MEPUs], U30MEPbI, TOMOJIOTHUYECKUI
MPUMEHUTEIBHO | IJIAHUPOBATHh U CAMOCTOSITEILHO BBIIIOIHITh psil, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOA- U a30TCOAEPKAIINE COCANHEHUS,
K Pa3JInuHbIM TaKylo JIeSITEIIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BeEIlIecTBa (YIJIEBOJbI, KUPBI, OCIKH), MOHOMED,
KOHTEKCTam - HHTEpeC K pa3au4HbIM cepam MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,

npodeccCHOHATLHOM IS TEIILHOCTH,
OBjajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU
NMO3HABATEJILHBIMH JAeHCTBUSMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOATENbHO (OPMYIINPOBATh U
aKTyallu3UpOBaTh MPoOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHWUS JIJIsI CPABHCHHUS, KJIACCU(PUKAIIUN U
0000IIeHHS;

- OTIPEACIIATH 1NN AeATETHLHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTBH KOPPEKTHUBHI B JICATEIIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM,
OIICHUBATh PHCKH TOCIIEICTBUN JACSITSILHOCTH;
- pa3BUBaTh KpEAaTUBHOE MBIIUICHUE MPHU
PEIICHNH KU3HESHHBIX MPOOJIeM

KpuCTaJUIM4ECKad pPCIICTKA, THIIBI XUMHWYCCKUX peaKHI/Iﬁ (OKI/ICJII/ITGJII)HO-
BOCCTaHOBUTEJIbHBIE, 3K30-U SHJOTEPMUYECKUE, PEAKIIMM HOHHOTO 00OMEHa),
pacTBOp, IEKTPOIUTHI, HEAJIEKTPOIUTHI, MIEKTPOJIUTHYECKAs AUCCOLNALIMS,
OKHUCJIMTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLUu, XUMHUUECKOE
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
opranvueckux BemectB A.M. byrinepoBa, Teopusi 3IJIEKTPOJIUTUYECKOU
aucconyanuu, nepuoaudeckuii 3akon [[.1. Menneneesa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTABE, NOIYYEHUU U O€30I1aCHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYeCKMX W OpPraHWYEeCKUX BEIIEeCTB B OBITY U
MPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKa;

- YMETb BBISBIIATH XapaKTEpPHbIE INPU3HAKM U B3aUMOCBS3b M3yYEHHBIX
HOHSITI/II\/’I, IMPUMCHATHE COOTBETCTBYIOIIUC IMOHATUA IIPHU OTMCaAHUU CTPOCHUA U
CBOICTB HEOPraHMYECKHX M OPraHWYECKUX BELIECTB M WX MPEBpAllCHUN;

BBIABJIATH B3aMMOCB3b XUMHYCCKHX 3HAaHUH C IIOHATUAMU n
MPpEACTAaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMETH HCIIOJIB30BaTh HanMMCHOBaHU XHUMHUYCCKUX COC}II/IHGHI/Iﬁ
MCKAYHAPOAHOI0 COrO3a TCOPCTH‘ICCKOﬁ u HpHKHaI[HOP'I XUMHU H

TPUBHUAJIBHBIC HA3BAHU A BaKHEHUIITNX BCUICCTB (3TI/IJ’IGH, AlCTUJICH, INNTMICPUH,




0) 0a30BbIE HCCIeN0BaATENbCKUE A€ CTBHS:

- BJIAJICTh HaBBIKAMHU yueOHoO-
HCCIIEN0BATEIbCKOU u IIPOEKTHOM
NesITeIbHOCTH, HaBbIKAMHU paspelieHus
pooem;

- BBIBJISITH IPHYHUHHO-CJICIICTBEHHBIC CBS3H M
aKTyaJ'II/I?;I/IpOBaTB Saﬂa‘{y, BbIABUT'ATb FI/IHOT€3y
€¢ peUICHHs, HaxOIUTh AapryMEHTBI  JUIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHHH, 3a1aBaTh
MapaMeTpsl U KPUTEPUH PEIICHHS,

- aHaJII/I3I/IpOBaTB HOJIyT-IeHHBIe B X0I¢€ peIHeHI/ISI
3aJjauu pe3yJIbTaThl, KPUTUYCCKUA OICHHBATH MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCJIOBHUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJH)Hy'IO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,
- YMGTI) I/IHTCFpI/IpOBaTI) 3HAHUA U3 paSHLIX
MPEeIMETHBIX 00IacTei;

- BBIABUT'AaThb HOBBIC niacu,
OPUTMHAJILHBIC TTOJIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTDH MX MCITOJIb30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHKE

npeaiaraTh

denon, dopmanmpaerun, yKCyCcHas KHUCIIOTa, TIWIWH, YyrapHbld ras,
YIJICKHUCTIBIN Ta3, aMMHUaK, TallleHasi U3BEeCTh, HETallleHash U3BECTh, ITUThEBas
coJla W JAPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHUYECKMX M OPTraHUYEeCKHX

BCIIIECTB, YPAaBHEHUS XHWMHUUYECKHX pEaKIUH, OOBSACHAThP HX CMBICIH;
MOATBEPXKIATH XapaKTepHBIE XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHM IKCIIEPUMEHTAMH U 3aMUCAMH YPABHEHUU XUMHUYECKHUX
peaKkuuii;

- YMETh YCTaHaBJIMBATh NPHHAUIEKHOCTb H3YYEHHBIX HEOPraHUYECKUX H
OpTraHN4YCCKUX BCUICCTB K ONPCACICHHBIM KJIaCCaM H I'pylIiaM COCHHHGHHﬁ,
XapakTepu3oBaTh MX COCTAaB W BaKHEWIIME CBOMCTBA; ONpPECNATh BUIbI
XUMHMUYECKUX CBSI3eH (KOBAJIEHTHAs, MOHHAs, METAJUIMUYECKas, BOJOPOAHAs),
TUIIBI KPUCTANIMYECKUX PEIIETOK BELIECTB; KIACCU(PHUIIUPOBATh XUMUYECKUE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHUS: O XHUMHUYECKOHM  COCTaBIISAIOLICH
CCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJH XUMHHU B IIO3HAHUH SIBIICHUH
Opupofbl, B (OPMHPOBAHUU MBIIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM JUIsl PEIIEHUs] IPAKTUYECKUX
3a7ja4 M HKOJOTUYECKH OOOCHOBAHHOI'O OTHOILIEHMS K CBOEMY 37I0POBBIO U
MPUPOAHON CpelE;

- YMETh NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (GOopMysiaM M ypaBHEHHSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIOJIBb30BaHHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasnbHBIE yCIIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHWYECKHE 3HAHMs NIl NPUHATHSA PEIICHUH B KOHKPETHBIX
JKM3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpeJCTBA MOUCKA,
aHanm3a u
UHTEPIpETauN
uHpOpMaLuu, U
MH(pOPMaILlMOHHBI
€ TEXHOJIOTUN
JUTSL BBITTOJTHEHHST
3a1a4

B 001acTH IEHHOCTH HAYYHOTI'O NO3HAHMSA:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAYKHM U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JIAajIore KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHNE SI3BIKOBOM u
YUTATEJIbCKOM  KYJIbTYpbl ~ KaK  CPEACTBA
BSaHMOHeﬁCTBHSI MCXKAY JIOAbBMHU W IMO3HAHUSA
MHUPA;

- YMEThb IUIAHUPOBATb U  BBINOJHATE XUMHUYECKHW  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHWYECKUX BEHIECTB TIPH HArpeBaHWHU, TIOJYUYCHHE
OTUJICHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLIUM Ha aJbIACTUIbI,
KpaxMmaj, YKCYCHYIO KHCIOTY;, JeHaTypamus OelKOB Ipu HarpeBaHHH,
[[BETHBIC peaKkIWu OENKOB; TPOBOJUTH pEaKIHh HOHHOTO OOMEHa,
OTIPENIETISATh CPey BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyJbdaT-,
KapOoHaT- ©  XJOPHUI-aHUOHBI, HAa KATHOH AaMMOHHUS;  pellaTh
OKCIIEpUMEHTANIbHBIE 3afaun 1o TemMaM "Mertamisl" u "Hemeramnsr") B
COOTBETCTBUU C TMPaBHIAMU TEXHHMKH O€30MAaCHOCTH TMpU OOpalieHuu ¢
BEIIIECTBAMH M JTAOOPATOPHBIM O0OPYIAOBAaHUEM; IMPEACTABIATh PE3yIbTAThI
XMMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aMHCH YPaBHEHHUN COOTBETCTBYIOIINX




npodeccuoHanbH
OU NIeITEeNbHOCTH

- OCO3HAHUC ICHHOCTHU Hay‘{HOﬁ JACATCIIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJISATH  MPOEKTHYHO U
HCCIIEIOBATENBCKYIO JIESITEIIbHOCTD
UHAWBUYAJIbHO U B TPYIIIIE;

OBiajgeHne yHUBEpCAIbHBIMH  Y4YeOHBIMH

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJaJileTh HAaBbIKAMU MOJY4EHUs HH(DOpMaLuu
U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIILHO
OCYILLECTBIIATh IMOUCK, aHAIN3, CUCTEMATH3ALUI0
U HMHTEPIpETAauio HMH(POPMAIMUA PA3THUUYHBIX
BUJIOB U (OPM IIPECTABICHMUS;

- CO3[aBaTh TEKCThI B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HaueHus HH(oOpManmuu | LeJIeBOi
ayJAUTOpUH, BBHIOUpAs ONTHMAIBHYIO (opmMy
IIPEJCTAaBICHUS U BU3yalIU3alluu;

- OLIGHHUBATh JIOCTOBEPHOCTb, JIETMTUMHOCTh
uHpoOpMalUK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-ITUUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CPEJCTBA MH(DOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMA B pEIIEHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHn3allOHHBIX 3aaa4 C C06J'IIOI[CHI/I€M
Tpe60BaHPII>i SpPTOHOMUKH, TCXHHUKHU

0€30MacHOCTH, THTHUEHBI, pecypcocOepexeHus,
NPaBOBBIX M 3TUYECKUX  HOPM,  HOpPM
nH(pOpPMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKAMH PacllO3HaBaHMs U 3AIIUTHI
nH(popmManuu, THPOPMAIIMOHHOM 0€30aCHOCTH
JIMYHOCTH,

peakuuii ¥ GopMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
- YMEThb AaHAIM3MPOBATh XHUMHUYECKYIO0 HH(MOpPMAIMIO, MOIYyYaeMyl0 H3
pasHBIX MCTOYHUKOB (CPEICTB MaccoBoil MHGopmanuu, ceTb MHTepHET u

IPYTHE);
- BJIaACTH OCHOBHBIMH MEeToAaMu Haquor (0] IIO3HAHUA BCIICCTB H

XUMHUYECKHX  SIBJeHHM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMeTh MNPOBOJUTH PAacyeThl MO XUMHUYECKHUM (QopMyjIaM U YpaBHEHHIM
XUMHNYCCKUX peaKHI/Iﬁ C HUCIIOJIB30BAHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYMH,

XapaKTepU3YIOIUX BEIEeCTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCIIOBHMSI) TIa30B, KOJMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAaHUS ISl NPUHATHUS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECCTBAMUA U UX IPUMCHCHUCM

OK 04.

D¢ dexTuBHO
B3aNMOJICHCTBOB
aThb U paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHo-
HCCIIEIOBATENIBLCKOM, TPOEKTHOW M COLMAJIbHOMU
JIeSITETLHOCTH;

Osaanenue YHUBEPCAJIbHBIMH

- YMeTh IUIAHUPOBaTh W  BBINOJHATH XUMHYECKHM  DKCIIEPUMEHT
(mpeBpallleHuss OpPraHWYECKUX BEUIECTB NPU HAarpeBaHUHU, TMOJyUYECHHE
ATUJIEHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMH Ha aJIbIECTHUIbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypaius OelIKOB MpU HarpeBaHHH,
[IBETHBIE PpEAKIMU OEJIKOB; TPOBOJAUTH pPEAaKIMH HMOHHOTO0 OOMEHa,
OTIPEJICNATh CPEey BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMH Ha CYlb(aT-,




KOMMYHHKATHBHBIMU AeHCTBUSAIMMU:

0) coBMeCTHas 1eITeJIbHOCTb.

- TNOHHMMATb W HUCHOJB30BATH MNPCUMYIICCTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;

- NpUHUMATb LN COBMECTHOU ACATCIIbHOCTH,
OpraHu30BbIBaTh M KOOPJIUHUPOBATH JACHCTBUS
0 €€ JOCTIIKCHHIO: COCTABIIATh ILUIAaH ACHCTBUM,
pacnpenenarb poiad € Y4EeTOM  MHEHHM
YYaCTHHUKOB o0CyXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJAMHUPOBAaTh M BBHINOJHATH pPabOTy B
YCIOBUSIX  pEalbHOroO, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBISATh IO3UTUBHOE CTPATErMYECKOe
IMOBCACHHUEC B PA3JIMYHBIX CUTYyalUsIX, IPOSABJIATH

TBOPYECTBO u BOOOpaXkeHue, OBITH
WHUITUATHBHBIM
Ognajenue YHUBEPCAJIbHBIMH

peryJsiTUBHBIMHU JeHCTBUSIMMU:

I') MPUHSITHE Ce0sl U APYTUX JIIOIe:

- TpPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX
JIOJIeW NIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- TpU3HaBaTh CBOE MPAaBO M TMPaBO JPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOro YeJI0BEKa;

kapOOHAaT- W  XJOPHI-aHUOHBI, HA  KAaTHMOH aMMOHHS;  peIIaTh
SKCIIEpUMEHTANIbHBIE 3afaun 1o TemMaM "Meramisl" u "Hemeramnsr") B
COOTBETCTBUU C MPABWJIAMU TEXHHKH O€30MAaCHOCTH TpU OOpaIlieHuu ¢
BElIECTBAMH U JIa0OpaTOPHBIM 000pYAOBaHUEM; MPEICTABISATh PE3YIbTAThI
XMMUYECKOT0 SKCIIEPHUMEHTa B (JOpMeE 3aIMCH YPaBHEHUI COOTBETCTBYIOLINX
peakuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HaHUS 00
U3MCHCHUN
KJIMMaTa,

B 00J1acTH 3K0JI0rH4eCcKOro BOCIIUTAHNS
- ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKOH KYIbTYPHI,

IIOHUMAaHHUEC BIIMAHUA COUAJIBHO-
OKOHOMHYECKHUX TMPOIECCOB HAa  COCTOSHUE
MIPUPOJTHON W COIMAIGHOM Cpeibl, OCO3HAHUE
rI1006aTBHOTO xXapakTepa IKOJIOTHUECKUX
npo0em;

- IJIAHUPOBAHUE U OCYIIECTBIEHHUE JEHCTBUI B
OKpYJKarollled Cpele Ha OCHOBE 3HAHUS ILEJeu
YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

- chopmupoBaTh MPEACTABICHUS: O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJIM XUMHUU B TO3HAHUU SBJICHUU
MpUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUs IPAKTHUECKUX
3aJa4 U SKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

- yMeTh coOJIofaTh MpaBuja 3KOJOTUYECKU IEIeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOH NEATETHLHOCTU B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKpYKarolllell MPUPOJHOW CpEellbl; YYUTHIBATh OMACHOCTh BO3JEHCTBUS HA
JKUBBIE OPTaHM3Mbl ONPEJIENICHHBIX BEIIECTB, MOHMMAs CMBICH TMOKa3aTes




HPUHLIUIIBI AKTUBHOE HEIpUATHE ACUCTBUM, NPHUHOCAIIUX | MPEACIBHON JOIYCTUMON KOHLIEHTpaLuu
OepeKIMBOro BpEZ OKpYXKaIoUIeH cpene;
IIPOU3BOJCTBA, - YMEHHE MpPOTHO3UPOBATH HEOIATONPUATHBIE
3 exTuBHO 9KOJIOTUYECKUE MOCJIC/ICTBHS
JICICTBOBATH B NpEANPUHUMAEMBIX JEHCTBUN, MPENOTBPAILAThH
Ype3BbIYANHBIX UX;
CUTYaLUsAX - pacimmpeHue OIlbITa JIeATEIbHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;
- OBJIaZICHHE HaBBIKAaMH y4eOHO-
HCCIIEIOBATENIHLCKOM, MPOEKTHON U COIMATIbHOM
JEeSTEIbHOCTH;
[IK 4.3. -0CO3HaHUE 00YYaIOLUIMMHCI POCCUICKOMN -c(hOpMUPOBAHHOCTb MPEJICTABICHHUHI: O XUMHUECKON COCTaBIISAIOLIECH
OcymwectBmsits | TPAKIAHCKON HICHTHIHOCTH; - | ecrecTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHHU B [TIO3HAHUU SIBJICHUN
KOHTDOIIb TOTOBHOCTb K CAMOPAa3BUTHIO, OpUPOBL, B (POPMUPOBAHUH MBILUIEHUS U KYJIbTYPbl JUYHOCTH, €€
UCIIONB30Banus | CAMOCTOSATENLHOCTH M CAMOOIIPEIEIICHHMIO; (yHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM JUIsl pEIIeHUs TPAKTUYECKUX
¥ OXPaHBI -HaJIM4YUe MOTUBALIUU K OOYUYEHUIO U 3a1a1 1 OKOIOTHYECKH 000CHOBAHHOT'O OTHOILEHUS K CBOEMY 37I0POBBIO U
3eMEIbHEIX JUYHOCTHOMY Pa3BUTHIO; - IIPUPOJHON Cpene;
DPECYPCOB. LI€JICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEN -BJIAJICHUE CUCTEMOM XMMUYECKHUX 3HAHUM, KOTOpPasl BKIIIOYAET:
K 4.4 ITO3ULIMH JINYHOCTH Ha OCHOBE JIyXOBHO- OCHOBOIIOJIATAI0IME OHATUS (XUMUYECKUI 3JIEMEHT, aTOM, SJIEKTPOHHAs
Pa3pe; 6;1TLIBaTL HPABCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoii | 006osouka atoma, s-, p-, d-3J€KTpOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,
denepannun, UICTOPUUECKUX U HALIMOHAJIIBHO- BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKast
HPHPOAOOXpaHH KYJIBTYPHBIX TPaIULMHA, GOPMHUPOBAHUE CBS13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBII 00beM, yIIIepOHbII CKeNeT,
EZponpmmm CUCTEMBI 3HaUMMBbIX 1IEHHOCTHO-CMBICIOBBIX (GyHKIIMOHAIbHAS TPYIIA, paAUKal, H30MEPHsI, U30MEPbI, TOMOJIOTHYECKHM

YCTaHOBOK, aHTUKOPPYILIUOHHOTO
MHPOBO33PEHHUSI, IPABOCO3HAHHUS,
9KOJIOTUYECKOM KYJIbTYpBI, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIE IIUIaHbI,
-OCBOEHHBIE 00YYarOIUMUCS MEXKIPEIMETHbIE
MIOHSTHSI U YHUBEpCAJIbHbIE yUeOHbIE 1eHCTBUS
(perynsTUBHBIE, IO3HABATEIbHBIE,
KOMMYHHKATUBHBIE); -
CIOCOOHOCTh MX MCIIOJIB30BaHUS B
[TO3HABATEJIBHONW U COLUAIBHOU MPAKTHUKE,
TOTOBHOCTB K CAMOCTOSITEJIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHHUIO YUeOHOMI
JeSITeIbHOCTH, OPraHU3alMK y4eOHOTro

psia, TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA- U a30TCOACPKAILINE COCIUHEHUS,
OMOJIOrMYECKH aKTUBHbIE BEIIEeCTBa (YIJIEBObI, )KUPBI, OEIIKH ), MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BE€HO, BEBICOKOMOJIEKYJISIPHBIE COEIMHEHN,
KpUCTAJIJINYECKAsl peIIeTKa, TUIIbl XMMUUECKUX pPeaKIUi (OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PEaKI[I HOHHOTO 0OMeHa),
pacTBOp, SJIEKTPOIUTHI, HEIJEKTPOIUTHI, JEKTPOIUTUYECKAS AUCCOLIUALIMS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUUYECKON PEaKIIMH, XMMUUECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS
oprannueckux Bemects A.M. bytiepoBa, Teopus AIEKTPOIUTHYECKON
Jcconanuu, nepuoauyeckuit 3akon [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUHU, (PaKTOIOTHYECKHE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U O€3011aCHOM HCII0Ib30BaHUH
BROKHEHIINX HEOPTaHUYECKUX U OPIraHUYECKUX BELIECTB B OBITY U




COTPYAHHUUICCTBA C IIEAArOrn4CCKUuMHU
pabOTHUKAMU ¥ CBEPCTHUKAMHU, K YUYACTHIO B
MOCTPOSHUH UHINBUIYaIbLHOW 00pa30BaTeIbHON
TPaeKTOPUH; -OBJIaJICHHE
HaBBIKaMU y4eOHO-UCCIIEI0BATEIBCKOM,
MIPOEKTHON M COIMAIBHON eSATEIbHOCTH,

IIPAKTUYECKOHN AESITEIbHOCTH YEJI0BEKa; -
c(OpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC IPU3HAKYU U
B3alMOCBS3b U3yUEHHBIX [IOHATUMN, IPUMEHATh COOTBETCTBYIOLIUE MTOHATHUS
IIPU ONHMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX
BELIECTB U UX MPEBPAILECHUN; BBISBIISITh B3aUMOCBSI3b XMMUUECKUX 3HAHUI C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
-c(hOpMUPOBAHHOCTh YMEHUH MCIIOJIb30BAaTh HAMMEHOBAHMS XUMHUYECKUX
COEIMHEHUI MEXIYHApPOIHOIO COK3a TEOPETUUECKON U MPUKIIAJTHON XUMUHU
Y TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX BEIIECTB (3TUJICH, alleTUIIEH,
rIuuepuH, ¢peno, hpopManbIeru, yKCycHast KUCI0Ta, IIIUIMH, yTapHbIi ras,
YIJIEKUCIIbIN Ta3, aMMUaK, rallieHasl U3BECTh, HETallleHas U3BECTb, IUThEBAS
coJla ¥ IPYTUX), COCTaBIATH POPMYIIbl HEOPTAHUUECKUX U OPTaHUYECKHUX
BELIECTB, YPABHEHUS XUMUUECKUX PEAKIMNM, OOBACHATH UX CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX
peaKIuii;

-c(hOpMUPOBAHHOCTh YMEHHU YCTAHABIUBATH TPUHAIIC)KHOCTD U3YUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPEIECIECHHBIM KlaccaM 1
rpylniaM COeAMHEHUH, XapaKTepU30BaTh UX COCTAB U BaXKHEHIIINE CBOMCTBA;
OTIPEeIATh BUbl XUMHUECKUX CBSI3eH (KOBaJICHTHAs, HOHHAS,
MeTaJIJIN4€ecKast, BOAOPO/IHAs ), TUIIbI KPUCTAINIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(pUIUpPOBaTh XMMUYECKHUE PEAKLIUH;

-BJIaJICHHE OCHOBHBIMU METOJ[aMH Hay4YHOT'O MIO3HAHUS BELLIECTB U
XMMUYECKUX SIBIEHUH (HaOro1eHNe, U3MEpEeHue, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

-c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH PACUETHI 10 XUMHUECKUM
dbopMysiaM U ypaBHEHUSIM XUMHUYECKUX PEaKLUi C UCIIOIb30BaHUEM
($U3NUECKUX BETUUMH, XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJINYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUUECKHUE 3HAHUS IS IPUHATHS
pelieHnit B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU
U X IPUMEHEHUEM;

-c(hopMHPOBAHHOCTH YMEHUI IIIIAHUPOBATH U BBITIOTHATH XUMUYECKUI
AKCIEPUMEHT (IIPEBpAIICHNs OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MIOJIyYEHUE 3TUIIEHA U U3YYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM Ha
aJIbJIETH/IbI, KpaxMaJl, YKCYCHYIO KUCIIOTY; JeHaTypalus OeIKoB npu

10



HarpeBaHUH, LIBETHBIC PEAKIIUU OCIIKOB; IPOBOJUTH PEAKLIUHU HOHHOTO
oOMeHa, OIpesesIATh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha
cynbhar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHWSI; peliaTh
AKCIIEpUMEHTAJIbHBIE 3a/1a4M 0 TeMaM "Metamel" u "Hemeramsl") B
COOTBETCTBUH C IPABUIAMHU TEXHUKH 0€301MaCHOCTH MPH 0OpaIeHHH ¢
BEIIIECTBAMHU U JJaOOPATOPHBIM 000PYJOBAHUEM; IIPEJICTABIIAT PE3YJIbTAThI
XMMHYECKOTO 3KCTIEpUMEHTa B (hopMe 3aHcu ypaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIupoOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
-c(hOpMUPOBAHHOCTHh YMEHHUS aHATTU3UPOBATh XUMUYECKYIO0 HH(POPMALIUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEAICTB MacCOBOW MH(POPMALIUH, CETh
WuTepHer u npyrue);

-c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MIPABUIIA FIKOJIOTUUYECKU
11eJ1€c000Pa3HOro MOBEACHUSI B OBITY U TPYJOBOM AESITEILHOCTH B LIENSIX
COXPaHEHHMsI CBOET0 30POBbs U OKPYKAIOLIEH IPUPOJHON CPELIbI;
YUUTBIBaTh ONIACHOCTh BO3/ICHCTBUS HA KUBbIE OPraHU3Mbl OIPEIEIEHHBIX
BEUIECTB, IOHMMAsl CMBICJI IT0OKa3aTes NPEACIbHON JOIYyCTUMON
KOHLIEHTpaLUu;

-JU1s 00y4aIOIIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBBSI:
c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATH 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX
METO/IaX [T03HAHUs BEUIECTB U XMMUYECKUX SIBJICHU;

-JUJIs CIIENBIX M CIa00BUIAIIMX 00yUaroUXcsi: cpOPMUPOBAHHOCTD YMEHHUS
UCIIOJIb30BaTh pelbeHO TOUeUHYI0 cucteMy obo3Haduenuit JI. bpaitns nis
3aMUCH XUMHUYECKUX (popmyL.
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2. CTpyKTypa M cojep:kaHue 0011e00pa3oBaTeTbHON JTUCITUNIUHBI

2.1. O0beM TMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

. Oo6bem B
Bun yueO6Hoii padoThl
yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI AUCHUIIIMHBI 72
OcHOBHOe coepxkanmne 72
BT. 4..
TEOpPETUYECKOE 00yUEHHE 54
MPAKTUYECKHUE 3aHATUS 18
npogecCHOHAIBHO-OPHEHTHPOBAHHOE COACPKAHUE 6
BT. U..
TEOpETUUECKOe 00yueHue 2
MPAKTUYECKUE 3aHITUA 4
IIpomexxkyTouyHasi arrecrauus B ¢popme
A depeHIMPOBAHHOIO 3a4€eTa
NTOI'O 72
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2.2. TemaTuyecKNH IJIAH M COJAEPKAHUE U CIUTTHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O LeM YCOR dopmMupyembie
Pa3/iesioB H TeM J1abopaTopHble M MPAKTHYECKHE 3aAHIATHS, MPUKJIATHON MOTYJIb KOMIIETEHIHH
1 2 3 4

OcHOBHOE coJiep:KaHue 64
Pa3znes 1. OCHOBBI CTPOEHNSI BelIECTBA 6
Tema 1.1. Copnepxxanue yuyeOHOro MaTepuaJa 6 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 4
XAMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs aTomMa. CHMBOIMYECKHN SI3BIK XHMHH. XUMHYECKAH 3JICMEHT.
SJICMCHTOB DnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHUYIECKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI). 2
npupora BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJA  XMMHYECKOM  CBSI3M.
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINYCCKasl, 2
CBA3H BOJOPOJIHAs) U CIIOCOOBI €€ 00pa30OBaHMusI

IpakTHYecKne 3aHsITHS 2

Pemienne 3amaHuii Ha UMCHIOJB30BAHHE XUMHUYECKOM CHMBOJMKM M HA3BaHWM COCIWHEHUH IO

HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETHYECKOM W NPHUKIAIHON XUMHH W TPUBHAIBHBIX

Ha3BaHWI JUIA COCTABIICHUS XUMHUUYECKUX (OPMYJ IBYXaTOMHBIX COEAWHEHHH (OKCHIOB, CYIIb(QUIOB,

TUIPUIOB ¥ T.I.) U JPYTUX HEOPTaHUYECKUX COCTUHEHUM OTICIbHBIX KIIACCOB. 2

[IpakTHyecKue 3a/IaHUs Ha YCTAHOBJICHUE CBA3H MEXIY CTPOCHHEM arOMOB XHUMHYECKHUX DJIEMEHTOB U

MEPUOJNYECKAM M3MCHCHHEM CBOMCTB XHMHUYECKHX JJIEMEHTOB M MX COCMHCHHN B COOTBETCTBHH C

nojokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. Copnepxxanue y4yeOHOro MaTepuaJia 2 OK 01
Iepuonnueckuii | [pakTHyeckue 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproauueckas cucTeMa XMMUUECKUX dieMeHToB J[. . MeneneeBa. GU3MUYECKUI CMBICIT
AN Menneneesa |[Tepuomuueckoro 3akona .M. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHUYECKHX

5JIEMEHTOB, 06Pa3yeMbIX HMH MPOCTBIX M CIOKHBIX BENIECTB B COOTBETCTBHH C MOJIOKCHHEM

XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreme. MUPOBO33pEHUECKOE U HAYUHOE 3HAYCHHUE 5

ITepuoanueckoro 3akoHa J[.M1. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHX DIIEMEHTOB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKNX 3aJaHNN HA XapaKTEPU3ALUI0 XUMUYECKHUX
35IeMeHTOB «MeTtajinyeckue / HeMeTaJUIMYeCKHe CBOMCTBA, 3JIE€KTPOOTPUIIATEIbHOCTh XUMHUYECKUX
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JICMCHTOB B COOTBETCTBHUU C UX BHCKTPOHHBIM CTpOCHI/ICM M ITOJIOKCHUCM B HGpHOI[H‘-IGCKOfI CUCTCMC
xumudeckux 3yemMenToB .M. MengeneeBay

Pa3jnen 2. Xumudeckue peakiuun 10
Tema 2.1. Tuner | Copep:kaHue y4eOHOI0 MaTepUaa 6 OK 01
XUMUYECKUX TeopeTnueckoe o0yueHue 4
peakuui Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKIUI C yUacCTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUe
YPaBHEHMH peakluii COeANHEHMs], PA3JI0KEHHs, 3aMellleH s, 0OOMEeHa, B T.4. peaKI1i TOpeHus, 5
OKHCJIEHUSA-BOCCTAHOBJICHMUS.
VYpaBHEeHMsI OKUCIIEHUSI-BOCCTaHOBIIeHUs. CTeneHb OKuciieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 5
CocraBiieHrE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOOM 3JIEKTPOHHOI'O
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IIPUPOJIE, IPOU3BOICTBEHHBIX IIpoLieccax U
YKU3HEJESTEIbHOCTH OpPraHu3MOB
IIpakTH4eckue 3aHATHSA 2
KonnyectBeHHble oTHOLIEHUS B XUMUHM. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACUYETHI 110
YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuHuIa KoJW4yecTBa BemiecTBa. MoiisipHas Mmacca.
3aKOHBI COXpAaHEHHs Macchl U 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAs 2
IUIOTHOCTh ra30oB. PacyeTsl m0 ypaBHEHMSIM XMMUYECKUX PEAKLMN C UCIIOJIb30BAHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
ONEKTPONUTHIECKA | TegpeTHecKoe 00yUeH e 2 OK 04
A ACCOMHUANMHIA M Iy 1 X mmeckix peakuuii. Teopust 3IEKTpOIUTHYECKOW auccouuanuu. HMoHBI. DIeKTpONUTHI, 2
WOHHBIN 00OMeH
HEDJIEKTPOJINTHI.
Peakuuu nonnoro o6mena. CoctaBieHHe peakiMii HOHHOTO OOMEHa IyTeM COCTaBJIEHUS UX IMOJHBIX U
COKpAILEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakLnU. 3alaHusl HAa COCTABJIEHUE MOHHBIX 2
peaKuuit
KonTtpouabHas pa6ora no pazaeay «CTpoeHHE BEIIECTBA 1 XUMUYECKUE PEAKIIUN» 2
Paznean 3. Conep:xxanue yueoHoro marepuaja CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelIeCTB 14
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Knaccudpukanys, | Teoperuueckoe o0yqenue 2
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HOMEHKJIATypa 1
CTpOEHHE
HEOPraHUYeCKUX
BEIIECTB

[Tpenmer Heopranuueckoit xumuu. Kiaccuduxkanus HeopraHmueckux BemecTs. [IpocTsie u cioXHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUIBI, THAPOKCUIBI, KUCIOTHI, COX). B3aumocss3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMopQHbIe
BEIIeCTBA. THUIBI KPUCTALIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAs, MOHHAs!, METaJUIMYEeCKast).
3aBUCUMOCTH (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKH. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOU CBSA3H U TUIIA KPUCTAJUINYECKON PEIIECTKH.
[TpryrHBEI MHOTOOOpa3Nsl BEIIECTB

OK 02

11K 4.3
IIK 4.4

Tema 3.2. dusuko-
XAMUYECKHE
CBOICTBa
HEOPTraHUYECKHUX
BCIIECTB

Coaep:xanue yueOHOro MaTepHuaJia

Teopernyeckoe o0yueHue

Mertamibl. O0mue pusnyeckne U XUMUYECKHE CBOWCTBa MeTaIoB. CrocoObI TOJMydYeHHs. 3HAYEHUE
METaJUIOB U HEMETAUIOB B MPUPOJAE M JKU3HEACATEIHLHOCTH YeoBeKa W opranu3moB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAIIIOB OT KOPPO3UU

Hemeramnmer. OO0mme ¢u3nueckne W XUMHYSCKHE CBOWCTBA HEMETAUIOB. THIMYHBIC CBOMCTBA
HemetaioB [V— VII rpynn. Knaccuduxarus n HoMeHKIaTypa coeqUHeHH HeMeTauoB. KpyroBopoTsl
OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,
BBICHIMX OKCHJOB U THAPOKCHJIOB

HpaKaneCRue 3aHATHSA

CocraBieHrne ypaBHEHMM XMMHMUYECKHUX PEAaKIUil C y4acTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/JIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMW M aMQOTEpPHBIX T'MAPOKCHIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLIUX UX CBOKCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA, COCTAB, IOJIYYEHUE H
0e30MacHOe HCMOJIb30BaHUE BAKHEHIINX HEOPraHWMYeCKHMX BEUIECTB B OBITY M NPAaKTUYECKOH
JESITCIIBHOCTH YEJIOBEKA

OK 01
OK 02

IIK 4.3
1K 4.4

Tema 3.3.
Nnentuduxarus
HEOPraHUYEeCKUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

HpaKaneCKue 3aAHATUA

[Tpaktuyeckas padora «MneHTudukanus HeOpraHNYECKUX BEIECTB.

Pemenne sKkcrepUMEHTaNbHBIX 3a/lad IO XUMHYECKHM CBOICTBAM METalIOB M HEMETaJlIOB, IO
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAIIIIOB.

Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH AMMOHUS

OK 01
OK 02
OK 04
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KonTpoabHas padora no pasjaeny «CBoicTBa HEOPraHMYECKUX BEIIECTB»

Paznean 4.

CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB

24

Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIIECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

S

Teopernyeckoe o0yueHue

[losiBieHue U pa3BUTHE OPTAHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCJUHEHHUS aTOMOB B MOJIEKYJIE COINIACHO HX BaJCHTHOCTH.
OcHOBHBIE NOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUS OpraHndeckux coeauHeHuii A.M. byrneposa.
VYriepoaHslid CKEJIET OPraHUYeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHUS MOJIEKYJI. MI30Mepus U U30MepHI.

[Tonstue o ¢yHkuuoHampHOW rpynme. Pamukan. IlpuHnmnel kiaccuUKaUM  OPraHUYECKHUX
coequHeHUN. MexnyHapoaHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl OPraHUYEeCKUX
coequnenuii. [loHaTne 00 a3oTcomepKaluX COEAMHEHUSX, OWOJOTHYECKH AKTHBHBIX BEIIECTBAX
(yriaeBojax, kupax, Oeinkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHUAX (MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BE€HO)

HomeHknatypa OpraHM4YeCKHX COEIMHEHHUI OTAENBHBIX KJIACCOB (HACBHINICHHBIC, HEHACHIIICHHBIC W
apOMaTUYECKHUE YIIIEBOJOPOJIBI, CIIUPTHI, (PEHOJBI, albIACTHAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHne NOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKUX BELIECTB OTICJIBHBIX
KJIACCOB, WCIOJB3ySd WX HA3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIJIAType (ITHJICH,
alleTUIeH, TIHLEpuH, (eHon, ¢GopMalbIeruj, YKCycHas KHCIOoTa, TMUIMH). Pacdersl mpocreifieit
(GbopMyJIbl OpraHu4eCcKOl MOJIEKYJIbI, HCXO0/I U3 AJIEMEHTHOT0 cocTana (B %)

OK 01

IIK 4.3
IIK 4.4

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COeIMHEHHNH

Conep:xxanue yueOHOro MaTepuaJia

10

TeopeTuquKoe oﬁyqelme

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTHENbHBIX KIAcCOB (0COOEHHOCTH
KJIaccu(puKaluu 1 HOMEHKJIATYphl BHYTPU KJlacca; TOMOJIOTUYECKUH psifl U 001as popMyiia; H30Mepusi;
dbuznyecKue CBOMCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUYESHHUS]):

— TpeJeNbHbIE YIIIeBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOAHBIX YIJIEBOIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbI, alKUHbl U aJlKaJWeHbl) U apOMAaTUYECKUE YIIEeBOJOponbl. [ opeHue
AlETHJIEHA KaK HCTOUYHUK BHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB

— KHUCJIOpOJCOepKallue COeAMHEeHHs! (CIUPTHI U (PEeHOIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, adbACTUIBI
U KETOHBI, JKUPbI, YriaeBoisl). lIpakTuueckoe NpUMEHEHHE STHJICHIVIMKONS, IIIMIEpUuHa, (eHoa.
[Ipumenenue ¢Qopmanpaernaa, aneraibJeruaa, YKCYCHOM KHUCIOThl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoloIIKe CBOWCTBA MbliIa

OK 01
OK 02
OK 04

1K 4.3
IIK 4.4
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— a30Tcojepkallue COeNWHEHUs (aMHHBI W aMHHOKHCIOTHI, Oelku). BBICOKOMONEKYIspHBIE
COeIMHEHUS (CUHTETUYECKHEe U OMOJIOTHYEeCKU-aKTUBHbIE). MoHOMEp, moluMep, CTPYKTYpPHOE 3BEHO.

[Tonmumepusanus 3TUICHa KAaK OCHOBHOE HAIIPaBJIEHUE €TI0 UCIO0Ib30BaHUS. 2

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OPraHMYECKUX COCIUHEHUM

IIpakTH4eckue 3aHATHSA 2

CocraBineHue cxeM peakuuid (B TOM 4YHCIE€ [0 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuil),

XapakTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI

UX TIOJY4YEHHS W Ha3BaHME OPraHMYECKUX COEIMHEHUN MO TPUBMAJIBHOM MM MEXIYyHApPOIHOU 9

CUCTEMATUYECKON HOMEHKIIATYpE.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX

COEJMHEHUN OTAEIBHBIX KJIaCCOB
Tema 4.3. Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01
Wnentudukanust | Tegpernueckoe o0yuenue 8 OK 02
OpTatHeCiiX buooprannueckue coenuHenus. IlpumeHenue u Ouosoruyeckas posb yriaeBoaoB. OkucieHue OK 04
BCILICCTB, MX YIJIEBOJAOB — MCTOYHUK SHEPruM JKUBBIX OpraHu3MoB. OOnacTM NPUMEHEHUS AMHUHOKHUCIOT. 9 IIK 4.3
SHAtCHIC 1 [IpeBpamenust OenKOB MUIIKM B opranu3Me. buomormyeckwe ¢yHkuuu OenkoB. buomornueckue 1K 4.4
ngMer e s ¢GyHKLUY XUpOB. Posib oprannyeckoil XuMHUM B pelIeHUU Ipo0seM NHUILEeBOH 6e3011acCHOCTH
HE;ES;:;;ITBCHHOﬁ Posnp opranmueckold XMMHHM B pEIICHHH MpPOOIEeM SHEPreTHYecKold Oe301MacHOCTH, B Pa3BUTHH
eATETBHOCTH MEUIUHBI, CO3/JaHMM HOBBIX MaTepHalIOB, HOBBIX HCTOYHHUKOB SHEPIUHU (AIbTEPHATUBHBIC UCTOYHUKU 2
YyeJIOBEKa oHeprun). N

OnacHOCThp BO3ACHCTBHS HA JKUBBIE OpPraHU3Mbl OpPraHUYECKHX BEIIECTB OTIENIBHBIX KJIACCOB 2

(yrmeBomopojpl, CIHMPTHL, (EHOJIBI, XJIOPOPTraHUYECKUE IPOU3BOJHBIC, ANBJAETUIBl U JIp.), CMBICIH

II0Ka3aTelsl IPEAEIBbHO JOMYCTUMONW KOHIEHTPAUU

Nnentuduxanus opraHMueCKUX COETMHEHUN OT/IENbHBIX KJIAcCOB (Ha MpUMeEpE albAEeTUI0B, KpaxMmana,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIB30BAaHHMEM HUX (PU3MKO-XUMHUYECKUX CBONCTB H

XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. LIBeTHble peakuuu 9

O6enkoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHTHAJA C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB IpHU

MPOTEKaHWU KaYeCTBEHHON PEaKIIMH, O3BOJISIOMIEN HACHTUPUIIMPOBATh NPEAJI0KEHHbIE OPraHUYeCKHe

BEIIECTBA
KonTtpouabHnas pa6ora no paszaeny «CTpyKTypa ¥ CBOWCTBAa OPraHUYECKUX BEILIECTB» 2
Paspean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Ckopoctb Copepxxanue y4eOHOIro MaTepmuasa 4 OK 01
XIMHHCCIX Teoperunueckoe o0yueHue 2 OK 02
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peakuui. CKOpOCTh peakIiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHPOIBI PEArHPYIOIIUX BEILIECTB, 11K 4.3
XUMHUYECKOE KOHIIEHTpAllUH PEardpyrolyux BEIIECTB, TEMIIEPAaTypbl U IUIONIAAM PEAKIIMOHHON MOBEPXHOCTH. [IK 4.4
paBHOBECHE TemnnoBble 3¢ (GeKTh XUMUYECKUX PeakIiii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. 2
OOpatumocTh peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHE IOJ ACHCTBHEM pPa3InYHbIX
(bakTOpOB (KOHIIEHTpALIMs PEarecHTOB WM MPOJIYKTOB PEaKIMH, TAaBICHUE, TEMIIEpaTypa) s CO3AaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUecKuX npoueccoB. [Ipuniun Jle HlaTtenbe
IIpakTHuyecKkue 3aHATHS 2
Pemienne npakTHKO-OPMEHTHPOBAHHBIX 33aJaHMK Ha aHaATU3 (PAKTOPOB, BIMAIOIIMX Ha W3MEHEHHE
CKOPOCTH XMMHYECKON peakluu, B T.4. C TO3UIHMHA IKOJIOTHUYECKU EIeCO00pa3HOro MOBeIeHUsI B OBITY
U TPYZIOBOM JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KAIOLIEH PUPOTHON CpEIbI. 2
Pemennie npakTHUKO-OPUEHTUPOBAHHBIX 3aqaHUil Ha mnpuMeHeHnue npuHnuna Jle-Illarense s
HAXOXXJCHUS HAINPaBJICHUS CMEIICHUS pPaBHOBECHUS XWMHUYECKOW pEakuud W aHanu3 (HaKTOpOB,
BIIUSIIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3znea 6. PacTBopbI 4
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia 2 OK 01
Tousue o Teopernueckoe ooyuenue 2 OK 02
pactBopax PactBopenue kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB. 2 OK 07
PactBopumocTs. MaccoBast 075 pacTBOpeHHOro BemecTtBa. CMBICH TOKaszaTens MpeaeiabHO 1K 4.3
JOTYCTUMON KOHIICHTPAIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOl 0€30MaCHOCTH. 1K 4.4
Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJ]aHUN HAa PaCTBOPHI, UCIIOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. Conep:xkanue y4eGHOro MaTepuasia 2 OK 01
Hccnenosanne TlpaKkTHYecKHe 3aHATHS 2 OK 02
CBOHMCTB PacTBOPOB OK 04
[TpuroTtoBneHne pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHIIEHTpalHH (C MPAKTHKO-OPHUEHTHPOBAHHBIMH IIK 4.3
BOIIPOCAMH ) U OTIPEIeTIEHHUE CPEIbl BOAHBIX PACTBOPOB. 2 [IK 4.4
Perenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COJECPKAHUE (COAepKAHUe TPUKJIATHOTI0 MOAYJIs)
Paznen 7. XuMmus B 6bITY H IPOU3BOJACTBEHHOI 1eATEILHOCTH YeJ0BeKa 6 OK 01
Xumus B ObITY 1 |OcHoBHOE conepkanue 6 OK 02
TpOM3BOICTBCHHOM TeopeTnueckoe o0yueHue 2 OK 04
JCATCIILHOCTH Hogetimue 1oCcTXeHUST XUMUYECKON HAYKH M XUMUYECKON TeXHOJIOTHH. Pob XuMuu B oOecrieueHnn 5 OK 07
Hernonexa HKOJIOTMUYECKOH, SHEPreTUUYECKON 1 MUIIEBON 0€30MacHOCTH, pa3BUTUH MeIUIMHGL. [IpaBuia moucka u 11K 4.3
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aHanmM3a XUMHYECKOW HH(QOpMAIMM M3 pa3IMYHBIX HMCTOYHUKOB (HayuyHas W YydeOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBor nHdopmaiuu, cetb MlHTEepHET)

IIK 4.4

IIpakTHYeckune 3aHATHA 4
XUMHS B CEIbCKOM XO035HCTBE 2
XUMHUS B CHEIUAIBHOCTH 2
IIpomeskyTounas arrectauus B gopme 1udpepeHUNPOBAHHOIO 3a4eTa 2
Bcero 72
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3. YCJIOBMS PEAJIM3AIIMA YYEBHOM JTACITATIINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanust yaeOHOM TUCHUIUIMHBI TpeOyeT HAIMUMS yueOHOro KabuHeTa
XHMHH.

O6opynoBanue yueOHOro KabUHeTa:

- IOCA/I0YHbIE MECTa MO KOJMYECTBY 00YUAIOIINXCS;

- pabodee MecTO MpenoaaBaTelis;

- KOMIUICKT Y4eOHO-HATISITHBIX TTOCOOM « XUMHUSI;

- JIIEKTPOHHBIN pecypc «BupryanbHas 1abopaTopusn».

TexHuyeckue cpeacTBa 00yUeHUs: KOMITBIOTEP, SKPaH, MPOEKTOP.

3.2. HapopMmaniuoHHoe odecreyeHue

Nudopmarmonnoe  obecrieueHue  oOydeHUS  COACPXKHUT  TEepeyYEeHb
PEKOMEHIYyeMbIX Y4eOHbIX H3AaHuil, HWHTepHEeT-pecypcoB, JOMOIHUTEIBHOU
JUTEPaATYPHI.

OCHOBHBIEC HCTOUHUKH:

1. boromonoBa, M. B. Heopranuyeckas xumus : yueOHoe mocodbue / W.B.
Bboromornoga. - Mocksa : UHOPA-M, 2020. - 336 c. : 1. - (ITPO®Uns). - ISBN
978-5-98281-187-5. - Tekct : AIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/1061490 (mara o6pamenus: 09.03.2021). —
PexuMm nocrymna: mo noamnucke.

1. T'abpuensu O.C. Xumus s CrieluaabHOCTEH U Mpodeccuil TEXHUYECKOTo
npoduis : yaeOnuk / O.C. I'abpuensia. — M.: Axagemus, 2010. - 256 c.

2. ®unumoHoBa, H. A. Opranndeckas XuMus : 1a00paTOPHBIN MPAKTUKYM st
oOyuaronuxcs CIIO no nanpasnenuto «Berepunapus» / H. A. @unumoHoBa. -
Boarorpan : ®I'bOY BO Bomrorpagckut I'AY, 2019. - 76 c. - Tekcr :
anekrpornbi. - URL:  https://znanium.com/catalog/product/1289036  (mara
oOpamenus: 09.03.2021). — Pexxum noctyna: no noamnucke.

JIOTOJTHUTEIbHBIE HCTOYHUKH:
1. Tabpuensu O.C. Xumus s npenogaBaTesis: yaeOHO-MeToAnuecKoe mocooue /
O.C. T'abpuensn, I'.I'. JIeicoBa — M., 2010.
2. T'abpuensn O.C. HacronpHas kuura yuutens xumuu: 10 xmacc / O.C.
["a6puensn, N.I'. Octpoymos — M., 2009.
3. I'abpuensn O.C. HactonpHas kuura yunrens xumuu: 11 kinacc: B2 4./ O.C. T'a-
opuensH, I'.I'. JIbicoa, A.I'. BBenernckas — M., 2009.
4. Tabpuensu O.C. JleicoBa I'.I'. Xumus s mpenomaBatesis: METOIUYECKOE
rmocooue. — M., 2010.
5. I'abpuensn O.C. Xumus 11 cienanbHOCTEN U Tpodeccrii TEXHUYECKOTO
npoduis: yaueoHuk / O.C. I'abpuenss. — M.: Axkagemus, 2010. - 256 c.
6. MapteinoBa T. B. XuMusi: y4eOHUK U IPAKTUKYM ISl CPETHETO
npodeccuoHanbHoro oopazosanus / T. B. MapteinoBa, . B. Apramonosa, E. b.



['onynoB; mox obmieit penakmnueit T. B. MapTeiHOBON. — 2-€ U3/., UCTIP. U JIOT. —
Mocksa: M3natensctBo FOpaiit, 2019. — 368 ¢. — ([Ipodeccuonansuoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr: anextponnsiii // bC
FOpaiit [caiiT]

7. Xumust: yueoHoe nocodue st CI1O / coctaButenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Capatos: [Ipodo6pazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TekcT: 2MeKTpOHHBIN // DNEeKTpOHHO-O0ubIMoTeyHas cucrema [PR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/87280.html . — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BATENICH.

4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHUS1
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTpons u omeHka pe3yiabTaTOB OCBOCHHUS 0O0IIe00pa3oBaTelIbHON

JUCITHUITIIMHBI

CXAMHUI»

PACKpPBIBAIOTCA 4YCPC3 MUCHUINNIMHAPHBIC PC3YJIbTAThI,

HarpaBJICHHbIE Ha (HOPMUPOBAHKE OOIMIUX U MPOPECCUOHATHLHBIX KOMIIETCHITUHN 110

pasjenaMm U TeMaM COJIepKaHusl y4eOHOTO MaTepurania.

O6uas/ Paznea/Tema THun oeHOYHBIX MEePONPUATHIA
npodgeccuoHaNbHAs
KOMIIETEHIIUS
OK 01 Tema 1.1; Tema 1.2; Tema |YcHblii onpoc, TECTOBBIE 3a1aHU,
2.1; Tema 2.2; Tema 3.1; |KOHTpOJIbHBIE PAOOTHI, MPAKTUUECKUE
Tewma 3.2; Tema 3.3; Tema |paGoThI
4.1; Tema 4.2; Tema 4.3;
Pasgen 5; Tema 6.1; Tema
6.2; Pasmen 7.
OK 02 Tewma 1,2; Tema 3,1; Tema |YCHBII OmTpoc, TECTOBBIC 3aaHUS,
3,2; Tema 3,3; Tema 4,2;  |KOHTPOJBHBIE pa0OTHI, TPAKTUUECKUE
Tema 4,3; Paznen 5; paboTsI
Pazgen 6; Paznen 7.
OK 04 Tewma 2,2; Tema 3,3; Tema |YCHBII onpoc, TECTOBBIE 3aJaHUS,
4,2; Tema 4,3; Tema 6,2;  |KOHTpOJIbHBIE PaOOTHI, MPAKTUYECKHE
Pasnen 7. paboTsI
OK 07 Tema 6,1; Pazmen 7. VY cHbI onpoc, TECTOBBIE 3aJJaHus,
KOHTPOJIbHBIE Pa0OTHI, MPAKTUIECKHE
paboThI
I[IK 4.3, 11K 4.4 Tewma 3,1; Tema 3,2; Tema |YCHBII onpoc, TECTOBBIE 3adaHUS,
4,1; Tema 4,2; Tema 4,3; |KOHTpOJbHBIE PaOOTHI, MPAKTUUECKHE
Paznen 5; Tema 6,1; Tema |paboThl
6,2; Pazmen 7.
OK 01, OK 02, OK 04, |Bce pa3zaensl JuddepeHunpoBaHHbIN 3a4eT
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OK 07,11IK 4.3, TIK 4.4
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