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OnoOpeHa u peKOMEeHI0BaHa Y1Bepxaaro

C LEJbIO MPAKTUYECKOr0 MPUMEHEHHUS 1.0. 3aMECTUTENS AUPEKTOpa MO
METOINYECKON KOMUCCUEN y4eOHO-METOIMYECKOM paboTe
MOATOTOBKU (T'YMaHUTAPHBIX U COLUATIBHO-

SKOHOMUYECKHX JUCITUIUINH) CPEIHETO O.I1. EbpemoBa
o01ero oopa3oBaHus

[Tporokon Ne ot «_» 2024 r.

MOJAMUCAH JTEKTPOHHOM MOJANMUCHIO
H. 0. 3aMeCTHTeJISl JMPEKTOopa 1o
y4yeOHO-MeToHYeCcKoii padoTe

" Oxkcana Ilerposna E¢pemona

Pabouas mporpamMMa y4eOHOW NUCHUIUIMHBI pa3padoTaHa ¢ y4eTOM IPUMEPHOU
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpelHEro odIiero oopazoBaHus, 0100pEeHHON
pelieHueM  (eepaibHOrO  y4eOHO-METOAMYECKOrO0 OOBEIMHEHUS 1O  00IeMy
obpazoBanuto (rmpoTokos oT 28 uroHsA 2016 . Ne 2/16-3), KoHueniuu npenoiapaHus
0011e00pa30BaTeIbHbIX JUCHMIUIMH C YYETOM INPO(ECCHOHAIBHON HaIPaBIEHHOCTU
MIporpamMM CpPEIHEro MpOo(PECCHOHAIBHOIO 00pa3oBaHMs, peaJu3yeMblX Ha 0asze
OCHOBHOTO 00111eT0 00pazoBanus (yTBepxaeHo MunucrtepctBoM [Ipocsenienust PO ot
30 ampems 2021r. Ne P-98), Ha ocHOBe mnpuMepHOH pabodeil MmporpaMMbl
0011e00pa3oBaTeIbHON IUCHUIUIMHBI «XUMUS», B COOTBETCTBUU C TpPeOOBaAHHUSIMHU
OI'OC COO u ®I'OC CIIO no npodeccun 24.01.01 Crnecapb-cOOpUTUK aBUAITMOHHOMN
TEXHUKA

Opranuzanusi-pazpadotunk: ['ocynapcTBeHHOE OOKETHOE MPOQPeCcCUOHATBHOE
oOpa3zoBaTenbHOE yupexaeHue PocToBckoil oOnactu «JloHCKOW MPOMBIIUIEHHO-
texHuueckuit kosiemk (ITY Ne 8)» um. b. H. Crrocaps

Pa3zpabotunk: eprynosa 3.H. - npenoaasatens ['BIIOY PO « I TK (ITY Ne8)»
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1. OBIIASI XAPAKTEPUCTHKA PABOqEﬁ ITPOI'PAMMBI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUIIVINHbI
OY .12 «<XUMMUSD»

1.1. O6saacTh NpUMeEHeHNsI TPOTPAMMBbI

PabGouass mporpamMma o00meoOpa3oBaTenbHON Y4EOHON JAMCHMILINHBI SIBISICTCS YaCThHIO
MporpaMMbl  TIOJITOTOBKH KBATH(HUIIMPOBAHHBIX paboumx, ciayxkamux 1o mnpodeccun 24.01.01
Cnecapb-cOopuux asuayuoHHOU MexHUKU

1.2.  MecTo IMCHUIJIMHBI B CTPYKTYpe NPOrpaMMbl NOAr0TOBKH KBAJIN(PUIMPOBAHHBIX
padoyuHuX, CIyKALIHMX.

OO6meoOpa3oBaTenibHas  AUCHUILUIMHA ~ «XUMHUS»  ABISETCS  00s3aTeNbHOM  YacThiO
0011e00pa3oBaTenbHOr0 IUKIa 00pa3oBarenbHOH mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
npodeccuu 24.01.01 Cnecapv-coopuyux asuayuoHHoOU MmexHuKu

Tpy0eMKOCTh ITUCIHILIMHBI «XUMHs» Ha 0a30BOM ypOBHE COCTAaBJIAET 72 4Yaca, U3 KOTOPBIX
64 Jaca — 6a30BBI MOAYJb (6 pa3zeioB) U § YaCOB — MPUKIAIHON MOYJb (1 pasmen), BKIIFOYAFOIITHI
MPAKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON MPO(ECcCHuu Ui CIIEIIHATIHHOCTH.

[TpuknanHoit MOIYh BKIIOYAET OAMH pasnen. Paznen 7 «Xumus B ObITY U IPOU3BOJICTBEHHOM
JESTeIBbHOCTH YEJIOBEKa» pealln3yeTcs I BCeX Ipodeccuii/crennanbHOCTe Ha MaTepualie KeicoB,
CBSI3aHHBIX C HKOJIOTMYECKOI 0€30MacHOCTHIO U OIIEHKOM MOCIEICTBUIN OBITOBOM U MPOU3BOACTBEHHON
NEeSTEILHOCTH, 110 OTPACISIM Oyayiiel npodecCuOHATBHOM IEATeTbHOCTH 00yYarOIINXCA.

[lepuon oOyueHuss u pacmpelneieHue IO CeMecTpaM ompeaenseTr oOpa3oBaTelbHas
OpTaHU3aIMs CAMOCTOSTEIBHO, C YI€TOM JIOTUKU (POPMHUPOBAHUS MTPEIMETHBIX PE3YIbTATOB, OOIIMX U
npoecCHOHANBHBIX ~ KOMIIETEHIIMH, MEXKIPEAMETHBIX CBS3eM C APYTMMH  JTUCHUIUIMHAMU
0011e00pa3oBaTeIbHOr0 U 00METPOGECCHOHATHFHOTO IUKIIOB YIeOHOTO TUIaHa.

1.3. Henu 4 miiaHupyemMble pe3yJibTAThl 0CBOCHHUS THCIUIITIUHBI:

Lean 001eo0pa3oBaTeibHOM M CUMILITUHBI

®opMupoOBaHUE y CTYJICHTOB IPEACTABICHUS O XWMHUYECKOW COCTABIIAIONICH €CTeCTBEHHO-
HAyYHOM KAapTUHBI MHUpPAa KaK OCHOBBI MPHUHATHS PEIICHUNH B >KU3HEHHBIX U IMPOU3BOJICTBEHHBIX
CUTYyallUsIX, OTBETCTBEHHOT'O ITOBE/ICHUS B IPUPOJIHON Cpejie.

3agauyu JUCHMILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKHX IPOILIECCOB U
SBICHUM B OKpYXalolled cpeae, LEeJOCTHOM HAay4HOW KapTHHBI MHpa, B3aWMOCBSI3W U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJIBl HEOPTaHMYECKHMX M OPTaHWYECKHX BEIECTB,
YpaBHEHHS] XUMUYICCKUX PEAKITUH, OOBSICHITh HX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUYICCKHIX
HKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKH MPOBEACHUS MPOCTEHIINX XHUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOIO/IEHUEM TpaBHI OE30MacHOTO OOpalleHusl ¢ BElIeCTBaMHU U JTaOOpPaTOpPHBIM
000pyIOBaHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh HWH(MOPMAIMIO XHMHYECKOTO XapaKTepa M3 pPa3InIHbBIX
HNCTOYHUKOB;

5) chopmupoBaTh yMEHHsI IPOTHO3HPOBATH TIOCIIEACTBUSL CBOCH IEITEIHPHOCTH M XMMHUYECKHX
MIPUPOJIHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) copmupoBaTh MOHUMAHKIE 3HAYMMOCTH JOCTHIKEHUI XMMHUECKON HAYKH U TEXHOJOTUH st
Pa3BUTHS COLMATBHOM U IPOU3BOJICTBEHHOM cdep.

Ilnanupyemble pe3yJabTarTbl  OCBOeHHMsI 0011e00pPa30BaTeJIbHON  AUCHMIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCUUIUIMHBI uMeeT rpu popmupoBanuu OK u 1K



Kox 1 HauMeHOBaHHe
popmMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBEHOMI
JESTEITbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIUTAHMS:
- TOTOBHOCTh K TpPYLy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTb K  AaKTHUBHOW  JI€ATEIbHOCTH
TE€XHOJIOTHYECKON 5 COLMAJIbHOM
HaAIMpPaBJIEHHOCTH, CHOCOOHOCTh WHUIUMUPOBATH,
IJITAHUPOBaTh M CaMOCTOATENBHO  BBHINIOJIHATH
TaKylo JIESITeIIbHOCTD;

- HHTEpeC K pa3IMYHbIM chepam
npodeccCHOHATLHOM IS TEIILHOCTH,

OBiaseHue  yHUBEPCAJIbHBIMH  y4eOHBIMH
NMO3HABATEJIbHBIMU 1eCTBUAMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEIILHO bopmynHupoBaTh u

aKTyallu3upoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTAHABJIMBATh CYIIECTBEHHBI MPU3HAK WIU
OCHOBAaHHS Il CpaBHEHHS, Kiaccupukamuu u
0000IIECHMS;

- ONpeAeNsaTh LEeNu JEATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISABIATH 3aKOHOMEPHOCTU W TMPOTUBOPEUYUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B  JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM,
OIIEHUBATh PUCKHU MOCIEACTBUN IESITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILJIEHUE IIPU PELICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeN0BATENbCKHE TeiCTBHS:

3aaaBaTb

- BJIAJETh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpAsl BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHSA  (XMMHUYECKHH  JJIEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aToma, S-, p-, O-2JIEKTPOHHBIC OpOHTAIN
aTOMOB, WOH, MOJIEKYJa, BaJIEHTHOCTh, 3JEKTPOOTPHUIIATEIHLHOCTD,
CTENEHb OKHUCIICHMS, XMMHYECKasi CBsI3b, MOJIb, MOJIIpHAas Macca,
MOJISIPHBIH 00BEM, YIJIEPOJHBINA CKelleT, (DYHKIIMOHAJIbHAS TPYIINa,
paguKai, W30MEpHs, HW30MEphbl, TOMOJIOTMYECKHH psili, TOMOJIOTH,
YIIE€BOJOPOABI, KHUCIOPOA- U  a30TCoJepKallhe COCAMHEHUS,
OMOJIOTUYECKH AaKTUBHBIC BellecTBa (YIJIEBOIbI, KHUPBI, OEIKH),
MOHOMEp, TMOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC
COCIMHCHMS, KPHUCTAJUIMYECKAss pelIeTKa, THIbI XHUMHYECKUX
peakiuit (OKUCIUTENIbHO-BOCCTAHOBUTEIIBHEIC, 9K30-H
SHIOTEPMHUUYECKHE, pEaKIMd  HOHHOr0  OOMEHa),  pacTBOp,
3JIEKTPOJIUTHI, HEIIEKTPOIUTHI, DJIEKTPOJIUTHUECKAS TUCCOIUAIINS,
OKHCJIUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh XHUMHUYECKOH pEaKIIHH,
XUMHUYECKOE PAaBHOBECHE), TEOPUH M 3aKOHBI (TEOPUs] XUMHUYECKOTO
CTpoeHust opraHumyeckux BemectB A.M. byrtnepoBa, Teopus
BJIEKTPOJIUTUYECKON JMCCOLMAlUM, Mepuoanyeckuid 3akoH JI.M.
MenzeneeBa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (DaKTOJOTUUECKHE CBEIECHUS O
CBOMCTBAaX, COCTaBe, MOJYYCHUH M OE30MacHOM HCIOIb30BAaHUH
BOKHEUIIINX HEOPTAaHWYECKUX W OPraHUYECKHX BEIIECTB B OBITY M
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

- yMETh BBUIIBIATH XapaKTepHbIE TMPU3HAKA U B3aUMOCBS3b
W3YYEHHBIX MOHSTHM, MPUMEHSITh COOTBETCTBYIOIIUE MOHATHS MPHU
OTIMCAaHUU CTPOCHUS M CBOMCTB HEOPTAaHMYECKUX W OPraHHMYECKHUX
BEILIECTB U WX MPEBPAILIECHUN; BBISBIATh B3aUMOCBSA3b XMMHYECKUX
3HAHUH c MMOHATHIMHA 4 MIPEACTABICHUSIMU TPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

! Vka3pIBalOTCS TMYHOCTHBIE M METANpeMeTHbIE pe3yibTathl n3 ®I'OC COO (B mocneneii penakmun ot 12.08.2022) B oTrIaronsHoi popme, GopMupyeMbie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JlucuuminHapHble (IpeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCSA B COOTBETCTBHH C METOMKOM MPENoaBaHus UCIUTILTHHBI




- BIIQIETh HABBIKAMHU y4eOHO-HCCIIEIOBATEIBCKOM
u IIPOEKTHOHN JESATEIIBHOCTH, HaBBIKaMU
paspereHus mpooieM;

- BBUABJIATH INPUYMHHO-CIEACTBEHHBIE CBS3U WU
aKTyaJIM3UpOBaTh 3a/auy, BbIABUIATH TMIIOTE3Y €€
peleHus, HaXOJUTh apryMEHTBI JUISL
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHHUM, 3a1aBaTh
IapaMeTpsl ¥ KPUTEPUU PELICHMUS,

- aHAJIM3MPOBAaTh IIOJYYEHHBIE B XOJE PELICHUS
3ala4d pe3yJIbTaThl, KPUTHUYECKH OLCHUBAThb HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh WM3MEHEHHE B
HOBBIX YCJIOBHSX;

- YMETh IEPEHOCUTH 3HaHMSI B II03HABATEIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yMETb MHTErPUPOBaTh 3HAHMUS U3 PA3HBIX
IPEIMETHBIX 00JIacTel;

- BbUIBUIaTh  HOBbIE  HUJEH,
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELICHMUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
IT0O3HABATEIILHON U COLMAIBHOM IPAKTUKE

npearaTh

- YMETh MCIOJIb30BaTh HAWUMEHOBAHHUS XUMHUYECKHUX COCIUHCHHM
MEXAYHAPOJHOIO COK3a TEOPETHUYECKOW M NPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BAaHUSI BAXKHEUIIUX BEIIECTB (ITUJICH, allETUJIEH,
rduepuH, QeHon, Qopmanblaerun, yKCycHash KHCIOTa, TJIMLUH,
yrapHblii Ta3, YIVIEKUCIBIA Tra3, aMMHaK, TralleHas W3BECTbh,
HeramieHasi W3BeCTb, IHUTbEBasg coAa M JApPYTUX), COCTABISATH
(hopMyJIbI HEOPTraHWYECKHX M OPTaHMYECKHUX BEIISCTB, YPABHCHHS
XUMHUYECKUX peakUui, OOBACHATh MX CMBICT;, MOATBEPKIATh
XapakTepHble XMMHUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCHEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

- YMETh yCTaHaBJIUBATh MPUHAIICKHOCTD M3y4YEHHBIX
HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB K ONPEJEICHHBIM
KJIaccaM U TpylniaM COEAUMHEHHM, XapaKTepu30BaTh HX COCTaB H
BAKHEWIME CBOWCTBA; ONpPENENsATh BUAbl XUMHYECKUX CBA3EH
(koBaneHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS), THIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BEIIECTB; KJIaCCU(UIIUPOBATH
XUMUYECKUE PEAKIINH;

- copmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBISIOMICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpa, POJM XUMUU B [O3HAHUHU
SIBJICHUN TPUPOJLI, B (HOPMUPOBAHUU MBIIUICHUS U KYJIbTYphI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOU s
pelieHus TPAKTHYECKUX 3alad M HKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOU Cpelie;

- yMETh TPOBOJUTH pPACUETHl 10 XUMHYECKUM GdopmyaaM u
YpaBHEHUSAM XUMHYECKHUX PEAKIMH C WCMONb30BaHUEM (DU3HUECKUX
BEJIMYUH, XapaKTEePU3YIOUIMX BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: Macchl, oO0bemMa (HOpMajbHBIE YyCIOBHS) Ta3o0B,
KOJINYECTBA BEIIECTBA; MCIOJIb30BaTh CHUCTEMHBICE XHMHUYECKHE
3HaHUS JUIsl TPUHATHS PELIIEHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIMSIX, CBI3aHHBIX C BEIMIECTBAMH M MX IPUMEHEHHUEM

OK 02. Mcnonp3oBars
COBpPEMEHHBIE CPECTBA
MOWCKa, aHaJIM3a U
MHTEpHpeTaluu
uHpOpMalKU U

B 00/1acTH IEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO Ha JMaJIore KYJIBTYP,

- yMEeThb IUIAHUPOBATh M BBINOJHATH XMUMHUYECKUNA DSKCIEPUMEHT
(mpeBpalleHusl OpraHUYeCcKUX BEIECTB IIPH HarpeBaHUM, MOJTYUECHUE
STWJIEHa M H3y4YEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIHUHU Ha
aJIbJIETU/IbI, KPaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalusi OEJIKOB MpU
HarpeBaHMHU, IIBETHbIE peaKIMHU OEJKOB; NPOBOJUTH PEaKIHU
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MH(pOPMALMOHHBIE
TEXHOJIOTUU IS
BBITTOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeATeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOU
KyJbTYpPbl KaK CpEICTBa B3aUMOJIECHUCTBUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOW JAESATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh  MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBiaseHne  yHUBEPCAJIbHBIMH  y4eOHBIMH

MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) padora ¢ uHgopmanmei:

- BJIAJICTh HABBIKAMH TOJYYCHHUs WH(POpMAINH W3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOUCK, aHAJIU3, CUCTEMATU3AIUIO U
UHTEpIpeTalnio UHGOPMALUKA PA3IUYHBIX BHUJIOB
1 (GopM Ipe/ICTaBICHNUS;

- co3JaBaThb TEKCTbl B Pa3JIMYHBIX (Qopmarax c
y4eTOM Ha3HauyeHUs HUHPOpPMALUU U LENeBOi

ayIUTOpPUH, BbIOMpass ONTUMAIbHYIO (GopMy
IIPEICTABICHNS U BU3YyaIN3aliHy;
- OILIGHMBaTh JIOCTOBEPHOCTb, JIETMTHUMHOCTb

I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBHUC IIPABOBBIM U
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIb30BATh CPCACTBA I/IHq)OpMaLII/IOHHLIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHII B pPEeICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHn3allOHHBIX 3aJa4 C CO6J'IIOI[CHI/I€M
Tpe60BaHPII>i OPrOHOMHKHU, TCXHUKU 6C3OH8.CHOCTI/I,

TUTHCHBI, PECypcOCOepeXeHHs, TMPaBOBBIX U
TUYECKHX  HOpPM, HOpPM  HWH(OPMAIUOHHON
0€30ITaCHOCTH;

- BJIAZICTh HaBBbIKaMU PACIIO3HABAHUSA U 3aLUThI
nHpopmanuu, THPOPMAIIMOHHOM 0e30acHOCTH
JMYHOCTH,

MOHHOTO OOMEHa, ONpeAeisITb Cpeay BOJHBIX  PAacTBOPOB,
Ka4eCTBEHHbIC PEAKIIMU Ha Cysb(dar-, KapOOHAT- U XJIOPU/-aHUOHBI,
Ha KaTHOH aMMOHUS; pellaTh SKCIIEPUMEHTAIbHBIE 33]1a4M 110 TEMaM
"Mertambl" u "HemeTtamipl") B COOTBETCTBUU C MPABHIIAMH TEXHUKU
0€30MacHOCTH TpU OOpalleHHH C BEIIECTBAMU M JIAOOPATOPHBIM
o0opyJOBaHUEM;  NPEACTABIATh  PE3yJbTaTbl  XMMHUYECKOI'O
JKCHEpUMEHTa B (opMe 3amuch ypaBHEHHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAIM3HPOBATH XMMHUYECKYI0 HWH(POPMAIHIO, MOTy4aeMyrO
U3 pasHbIX MCTOYHMKOB (CPEACTB MaccOBOM HMH(OpPMALUHU, CETh
Wurepuer u apyrue);

- BJIaJIeThb OCHOBHBIMH METOJAaMM HAyYHOT'O IO3HAaHUs BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOJtOJIeHHuEe, W3MEpEHHUE, HKCIEPUMEHT,
MO/JIETUPOBaHKE);

- yYMeThb NPOBOJUTH pacueThl IO XHMHUYECKHM (opmynam u
YPaBHEHMSIM XMMUYECKUX PEaKlUil ¢ UCIOIb30BaHUEM (PU3MUECKUX
BEIMYMH, XapaKTEpPU3YIOIIMX BEIIECTBA C  KOJUYECTBEHHOH
CTOPOHBI: Macchl, oOObeMa (HOpPMalbHBIE YCIOBHs) Ta3o0B,
KOJINYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHbIE XMMHUYECKHE
3HaHUS JUIS TPUHSATHS PEUICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh H
paboTaTh B KOJUICKTHBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yuebHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIBHOMN
JIeITEIILHOCTH;

OBJaageHue YHHBePCAJIbHBIMH
KOMMYHUKATHUBHBIMU /IeHiCTBUSAMM:

0) coBMeCTHas AeITeJIbHOCTb.

- TMOHMMAaTh M HCHOJb30BATh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIUBUYaIbHOU pabOTHI;

- MPUHUMATH 1I€JIM COBMECTHOHM JIESITEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JICUCTBHS IO
€¢ JOCTIDKCHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacrpeenaTh poiu C y4eTOM MHEHUN yU4aCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJIMHUPOBAaTH W BBHINOJHATH paboOTy B
YCIIOBHSIX peanbHOTO, BUPTYQJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb MO3UTUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYallUsIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAIbHBIMHU PeryJjasiTUBHbIMH
JefcTBUSIMU:

') NPUHATHE ce0s1 M APYrUX JIOIeii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
TIO3HIINH JIPYTOTO YEJIOBEKa;

- YMEThb IUIAHUPOBATH M BBINOJHATH XMUMHUYECKUH 3KCIEPUMEHT
(mpeBpalleHusl OpraHUYeCKUX BELECTB IIPU HarpeBaHUM, OJTYYEHUE
STWJIEHa M H3Y4YEHHE €ro CBOMCTB, KayeCTBEHHBIC PEAKLHUU Ha
aJIbJIETUbI, KPaxMall, YKCYCHYIO KUCIIOTY; A€HaTypauus OelKoB Ipu
HarpeBaHWH, IIBETHbIE pPEAKIHHU OCJKOB; MPOBOJUTH PEAKIHU
MOHHOro O0OMEHa, OIpelNeNaTh Ccpely BOJHBIX PacTBOPOB,
KayecTBEHHBIC PEaKIMK Ha Cyib(ar-, KapOoHAT- U XIJIOPHI-AaHUOHBI,
Ha KaTMOH aMMOHMS; pelaTh SKCIIEPUMEHTAIIbHbIE 3a/1a41 110 TEMaM
"Metainsl" u "Hemeramibl") B COOTBETCTBUM C MPaBUIAMH TEXHUKU
0€30I1aCHOCTH NpU OOpaLlEeHUH C BEIIECTBAMU M JIAOOPATOPHBIM
o0opy/noBaHUEM;  MPEACTABIATH  PE3yabTaTbl  XUMHUYECKOTO
JKCHEepUMeHTa B (opMe 3almucu YpaBHEHUH COOTBETCTBYIOLIMX
peakimii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

OK 07. ConelicTBOBATHL

B 00J1acTH 3K0JI0rHY€CKOr0 BOCIIUTAHMA

- chopMHpOBaTh TPEACTABICHUSA: O XHUMHYECKOW COCTaBIISIOMICH

COXPaHEHUIO - ¢(hopMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYpbI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpa, POJIM XUMHUH B TO3HAHUH
OKPY’KaroIleH Cpeasl, MOHMMAaHHUE BIIMSHUS COIMAIbHO-3KOHOMHYECKHX | SIBICHUN NpUPOJbl, B (OPMUPOBAHWU MBIIIICHUS U KYJIbTYpbI
pecypcocOepexeHuto, NpPOIECCOB  HAa  COCTOSIHUE  MPHUPOJHOW U | JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAMMOW st
IPUMEHSTh 3HaHUs 00 COLMAJIBHOW  Cpefbl, OCO3HaHWE TIJI00ANBHOrO | pelIeHUs] NPAKTUYECKUX 337a4 M HKOJOTHMYECKH OOOCHOBAHHOTO
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W3MCHECHUU KIIUMaTa,
TIPHUHIUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH

XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IUIAHUPOBAaHME M OCYLIECTBJICHHUE NCHCTBUN B
OKpYJKalollled Cpele Ha OCHOBE 3HAaHUs Lieled
YCTOMUYMBOrO pa3BUTHSI YEJIOBEUECTBA;

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON CpejIe;

- yMeThb cOOJIOJaTh NpaBHJa HKOJOTMYECKU 1e1eco00pa3Horo
MOBEJICHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3/0POBbSI U OKPYXKAroIIed MPUPOAHON Cpebl; YUYUTHIBAThH

B UpE3BbIYAIHBIX AKTUBHOE HENPUATHE JCHUCTBUM, MPUHOCSIIMX | ONMACHOCTh BO3JCHCTBUSA HA >KHUBBIE OPraHU3MBI OIPEIACICHHBIX
CUTYaLMIX BpEJ OKPYXaKoILEl Cpee; BEILLECTB, MOHMUMAsi CMBICJ IOKa3aTelsl MNpPENeIbHON JOIMyCTUMOM

- YMEHUE IIPOrHO3MpOBaThb HEOJArONPUSTHBIE | KOHLIEHTPALUU

9KOJIOTUYECKHUE IOCIEICTBUS IMPEAIPUHUMAEMBbIX

JENCTBUM, IPEAOTBPAILATD UX;

- pacimpeHue OmbITa JIeATEITbHOCTH

9KOJIOTMUYECKOI HalpaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-HUCCIIeIOBATEIBCKOM,

MMPOCKTHOU M COITMAJIbHOU ACATCIbHOCTHU,
IIK 1.5. Bwvinoanams | YyBCTBO rOpOCTH U YBaXEHUS K UCTOPUHU U BrnangeHue 0OCHOBHBIMM METOJAMU HAYYHOT'O MTO3HAHUS,
coeouneHue cucmem | TOCTHKEHUSM OT€YECTBEHHON XUMUYECKOW HAyKH; | UCMOJIb3YEMbIMU B XUMUH: HAOTIOJCHUEM, OTIMCAHUEM,
AéUAUUOHHBIX XUMHUYECKU IPaMOTHOE IIOBEJICHUE B U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH
oguzamenei npodeccnoHaNbHOM 1eATEeNbHOCTH U B OBITY MpHU pE3yNbTaThl MPOBEACHHBIX OMBITOB U JEJIATh BHIBO/IbI; TOTOBHOCTh U
Pa3nuuHIiMu no | oOpalleHuu C XUMUYECKIMH BEIlIeCTBAMH, CIIOCOOHOCTh MPUMEHSTH METO/IbI TO3HAHUS IIPU PELICHUU
KOHCmpyKyuu MaTepuagaMH U MpoleccaMu IPAKTUYECKUX 3a7a4
coeOuHumenamu. WCIIOJIb30BaHUE PA3JIMYHBIX BUJIOB

[T03HABATEIbHOM 1€ATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYalbHBIX Omepalil (TIOCTaHOBKH
3a/1a4uM, (HOpPMYIHPOBAHUS TUIIOTE3, AaHATIN3a U
CUHTE3a, CpaBHEHUS, 0000IIeHNUS,
CUCTEMAaTH3AIINH, BBISIBIICHHS IPUIHHHO-
CIIEICTBEHHBIX CBSI3€H, IIONCKA aHAJIOT OB,
(hopMyTupOBaHUS BEIBOIOB) JUISl pEIICHUS
MOCTaBIEHHOM 3a/1a4M, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HaHUs (HAOJI0IEHUs, HAYYHOT O
IKCIIEPUMEHTA) JJIsl U3YUEHHUS PA3IMUHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HUKAECT HEOOXOAUMOCTh CTAJIKUBATHCS B
npodeccuonanbHoOM chepe




1.4. Ucnoab3oBanue yacoB BapuaTuBHoi yactu IIIIKPC npodeccun

- 00beM 00pa30BaTENbHOM MporpamMmbl 72 yaca, B TOM YUCIIe

- CyMMapHas yyeOHasi Harpy3ka BO B3aMMOJICHCTBHHM € IpenojaBaresieM 72 Jaca

B Tom umcne wacoB BapmatuBHOM uyactu y4yeOubix mukioB IIIIKPC mnpodeccun He
IIPEyCMOTPEHO

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHMILIMHBI M BHABI Y4e0HOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NMPOrpPaMMBbl NpeAMeTa 72
B T.4.

OcHoBHoOE coiepKaHue 64
BT. U..

TEOpETUIECKOe 00ydeHne 30
MPAKTUYECKUE 3aHATUS 24
1abopaTOpHBIE 3aHATUS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (Codep:KaHue 5
NMPHUKJIAJHOTO0 MOIYJIsSA)

BT. Y..

TEeOopeTu4ecKoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xyTouHas arTecTauus (3a4er) 2




2.2. TemaTn4eckuii IJIaH U COJlep:KaHMe Y4eOHOH TUCHHUILVINHBI « XXMM

HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99CoB dopmMupyemble
Pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHoOe coepkaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 00yueHne 2
XAMAHCCKAX CoBpemeHHass MoOJeab CTpocHUs aroma. CHUMBOJMYECKHH S3BIK XUMHH. XUMHYECKAH 3JICMEHT.
SJICMCHTOB U DnexTpoHHas KOH(purypanus atoma. Krmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMEHTHI).
npupoma BaneHTHBIE ~ DJEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJA  XMMHYECKOM  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHusI

IpakTHYecKne 3aHATHS 2

Pemienve 3amaHuii Ha WCIOJB30BAHHE XWMHYECKOH CHMBOJMKM M Ha3BaHWH COEAMHEHHM II0

HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETHYECKOM W NPHUKIAIHON XUMHH W TPUBHAIBHBIX

Ha3BaHMH U1 COCTABJIEHHUS XUMHYECKHX (DOPMYJ IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYJIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETUHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuyecKue 3a7anus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HEPHOIMYECKAM U3MEHEHHUEM CBOWCTB XHMHYECKHX DJIEMEHTOB M UX COEJAMHEHHH B COOTBETCTBHHU C

nojokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuonnyeckuin | [pakTuvecKkue 3aHATHUS 2 OK 02
3aKOH M TaOmuIa [Meproanyeckas cucreMa XUMUIeckux snemenToB J[. V1. Meneneesa. ®U3ndIeCcKuil CMBICIT
AW Menneneesa |[Tepuomuueckoro saxona .M. MeHeneesa. 3aKoHOMEPHOCTH H3MEHEHHS CBONCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMBIX MMH MIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XMMHYECKOT0 dj1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE

[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMHUYECKHX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUI0 XUMUYECKUX
aneMeHTOB «MeTalmndeckue / HeMeTaITNIeCKHe CBOMCTBA, dJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TOJIOKEHHEM B MEPUOIUYECKON CUCTEME
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa»
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Pa3nen 2. XuMnuyecKkue peakuuu 10
Tema 2.1. Tuner | OcHOBHOe cojlepKaHUe 4 OK 01
XUMUAYECKUX Teopernueckoe o0yueHune 2
peakuui Knaccugukarus v THIIBI XUMHYECKUX PEAKIU C yUacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHue

YpaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMeIlleHHs], OOMEeHa, B T.4. PEaKI1ii TOpeHus,

OKHCIICHHUS-BOCCTAaHOBJICHHUS.

VYpaBHEeHMsI OKUCIIEHUsI-BOccTaHOBIeHUs. CTeneHb oKkucieHusl. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBieHne 1 ypaBHUBAHHE OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIMHU B IIPUPO/JIE, IPOU3BOICTBEHHBIX IIpOIeccax U

KHU3HEICATSIIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

KonnyectBeHHble oTHOLIEHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACUYETHI 110

YPaBHEHHSIM XMMHUYECKHX peaknuid. Moyb Kak eJUHHIa KOJMYeCTBA BemecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MoispHblii 00beM rasos. OTHOcUTENbHas 2

IUIOTHOCTH Ta30B. Pacdersl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIUi C MCIOJIb30BAaHHEM MaccChl, 00bemMa

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
ONEKTPOIUTHICCKA [ TeopeTnueckoe 00ydeHme 2 OK 04
A MCCOMMANMA M 1 Teopys »1eKTPOIUTHYECKON aucconnanyu. MOHBL. DIEKTPOIUTEI, HEAIEKTPOIUTEL. Peakiuu HOHHOro
MOHHBIH OOMeH obmena. CocTaBieHHe peakIMii MOHHOrO OOMEHA IIyTEM COCTaBJIEHUS MX IOIHBIX M COKpAIIEHHBIX 2

WOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIEC peaknuu. 3alaHusl Ha COCTaBJICHHUE HOHHBIX PEeaKInil

JlabopaTropHble 3aHATHUS 2

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 2

XUMHYecKHuX peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieleHne cpeibl BOAHBIX

pacTBOpOB. 3a/1laHus HA COCTABJICHUE HOHHBIX PEaKIIui
KonTtpoubnas

CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU 2
padora 1
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Tpenmer Heopranuueckoit xumuu. Kinaccuduxkanus HeopraHnueckux BemecTs. [IpocTsie u cioXHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, cosn). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucrammndeckue u amoppHbIe
BEIEeCTBA. THUIBI KPUCTALIMUECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAs, HOHHAs!, METaJUIMYEeCKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOU CBA3U U TUIA KPUCTAIUIMYECKON PELIETKH.
[TpryrHBEI MHOTOOOpA3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeopraHHUECKUX BEIIECTB: Ha3BAaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WM COCTaBJICHHE XUMHUYECKOH (hOPMYIIBI MCXO/IS U3 Ha3BaHMUS BEIIECTBA 10 MEXYHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHyeckux 3agaHUil MO KiacCU(HUKAIWK, HOMEHKIATYpE M XHMHYECKHM (opmyliamMm
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB (YrapHBIM Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HEralleHast U3BECThb, IIUTHEBAsI COAA U IPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMHYECKUX
BEILIECTB, OPEENIATh IPUHAATIEKHOCTD K KIIaccy.

Hcrounnku XuMuuecKoi nHpopMaIu (CpecTB MaccoBOi nHpopMalmu, cetb iHTepHeT u npyrue).
[Touck nHpOpMaNNK IO HA3BaHUAM, HIICHTH(UKATOpAM, CTPYKTYPHBIM hopMysiam

OK 02
IIK1.5

Tema 3.2. Odusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenue

Mertannel. O0uue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl MojyuyeHus. 3HaueHHe
METaJUIOB M HEMETAVIOB B MPHPOJIE M KU3HEIEATEIHOCTH YeloBeKa M opraHu3moB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIIMYHBIE CBOMCTBa
HemetaioB [V— VII rpynn. Knaccuduxanus u HomeHkIaTypa coeMHEHUH HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOE

XUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCUAOB, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIMX OKCUI0OB U THAPOKCHUIOB

IIpakTH4eckne 3aHATHA

CocraBiieHHEe ypaBHEHHMI XUMHUYECKHX PEAKIUMH C Y4aCcTHEM MPOCTBIX M CIOKHBIX HEOPTraHWYECKHX
BEIIECTB: METAJIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMW M aMQOTEpPHBIX T'HAPOKCHAOB; HEOPraHUYECKHX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMI Ha CBOWCTBA, COCTAB, NMOJIYYEHHUE U

OK 01
OK 02
IIK1.5
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0e30macHOe HCMOJIb30BaHUE BAXKHEHIIMX HEOPraHWYECKHMX BEUIECTB B OBITY M NPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Vnentudukamns | JlaGopaTopHble 3aHsATHSI 2 OK 02
HCOPraHM4eCKuX | JlaGoparopHas pabora «nenTrduKanus HECOPraHHIECKUX BEECTB. OK 04
BCIICCTB Pemienne sKkcnepuMEHTAIBHBIX 3aa4 MO XUMHYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

PacCrO3HAaBAHUIO U MOJIIYYEHHUIO COETMHEHUI METAIJIOB U HEMETAILIOB. 5

WNnentudukanuss HEOPTaHUYECKUX BEIIECTB C HCIOIb30BaHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoabHasn .

CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
padora 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BelECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 2 IIK1.5
CTpOCHHE 1 IlosiBneHne U pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIATypa 3HAYEHHE OPTraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XVMMHYECKOE CTPOEHHE KakK MOPSIOK COECIUHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BEIIIECTB OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHUYECKOTO CTPOCHMSI OpraHuyeckux coeamHenuii A.M. byrieposa.

VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX

coeMHeHUN. MexayHapoaHas HOMEHKJIATypa M NPUHLMIBI HOMEHKIATYpbl OpPTraHUYECKHX

coenuaeHuil. [lonstre 00 a3oTcomepXk aluX COCAMHEHHUSX, OWOJIOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yrmeBomax, xupax, Oelmkax W Jp.), BBICOKOMOJICKYJISIPHBIX COEAMHEHHSIX (MOHOMEp, TMOJIUMEp,

CTPYKTYpPHOE 3BE€HO)

[MpakTuyeckue 3aHATHS 2

Homenknarypa opraHMYecKMX COEIMHEHUN OTAETbHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U

apoMaTHYECKHE YTJIeBOJOPOAbI, CIIUPTHI, (PEHOINBI, albJEruabl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)

CocTaBiieHHEe TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNI OpPTraHUYECKHX BEIIECTB OTIEIBbHBIX 2

KJIACCOB, HMCIOJIb3YS UX Ha3BaHUS IO CHUCTEMAaTHYECKOH M TpPUBUAIBHOM HOMEHKJIAType (ITHUJIEH,
alleTWiIeH, IMUEpuH, (eHon, dopMalbIeruj, YKCycHas KHCIoTa, TIMUIMH). Pacdersl mpocreiieit
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(opMyIIbl OpraHMYECKONW MOJIEKYJIbI, UCXOS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHECHUI

OcHoBHOe coaepkaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHUW OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas popmyna; u3oMepus;
dbusnyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHS]):

— IpeJesibHbIE YITIEBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOI0OB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (AJIKEHbl, AJKUHbl U QIKaJWEHbl) U apOMATUUYECKHUE YIIeBOAOpoAbl. l'opeHue
alleTUIeHa KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThyeckoe MpUMEHEHHE STUJICHIVIMKOIS, TIIIHLEpPHHA, (eHoa.
[Tpumenenne Qopmanpaeruaa, ameraibJeTHaa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoroIe CBOMCTBA MbLIa

— a30TcojepXalllie CcoelWHEeHUs (aMMHBI M AaMHMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eHeTHUeCKas CBS3b MEX1Y KJIACCAMU OPTaHUYECKUX COEeTMHEHUN

IIpakTHyeckne 3aHATHA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpeesIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AIKMHBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPBI, albJeruabl W  KETOHbl, AaMHMHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4aCTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE 10 TPEAJOKEHHBIM IIeToYKaM IpeBpaIleHuil),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIaCCOB, CIIOCOOBI
UX TIOJIy4eHHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

Jlaboparopnasi pabora

OK 01
OK 02
OK 04
IIK1.5
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JlaGopatopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".

[Tonydyenue sTUIeHA U U3yUYEHUE €ro CBOMCTB. MoJenupoBaHie MOJIEKYJI U XUMHUYECKUX MPEeBpaIleHui 2

Ha [pUMeEpe dTaHa, STUICHA, alleTUIIEHa U Jp.
Tema 4.3. OcHOBHOe coiep:KaHue 6 OK 01
Unentnpukauust | Teopermdeckoe obydenne 4 OK 02
OPTAHMHICCKIX buooprannueckue coenuHenus. Ilpumenenue u Ouosorndeckas ponb yrieBoaoB. OKHcIeHHE OK 04
BCIIECTB, MX YIJIEBOAOB — MCTOYHUK SHEPrHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHHUS aMUHOKHCIIOT. 5 IIK1.5
SHACHUC 1 [TpeBpamenust OenkoB NuIIM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
TpUMCHEHHC B ¢yHKIMY KUpOB. Pojb Opranndeckoil XuMHUH B pelIeHUU Ipo0IeM MHUIEBOH O€30MaCHOCTH
ObITOBOM 1 .| Posib opranuueckoll XUMHM B pELICHUMHM NPOOJIEM 3SHEPreTHdYecKod Oe30MacHOCTH, B Pa3BUTHH
TPOHMSBOACTBCHHON /o HBI, cO31aHMM HOBBIX MaTepHajoB, HOBBIX UICTOYHUKOB YHEPTUH (QJIbTEPHATHBHBIC HCTOUHUKHI
JCATCILHOCTH sHepruu). OnacHOCTb BO3JEHCTBHMSI Ha JKHMBBIE OpPraHU3Mbl OPraHUYECKMX BELIECTB OTAEIbHBIX 2
HesoBeka KJIacCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBJICTUABI U IIp.),

CMBICJI IOKA3aTeJIsl IPEIeJIbHO JOIYCTUMON KOHIIEHTPALH

JlabopaTropHblie 3aHATHSI 2

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™

WnenTudukanyst OpraHMuecKuX COeIMHEHUN OT/IEJIbHBIX KJIAcCOB (Ha MpUMepe allbJeTHu10B, Kpaxmaia,

YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C HCIOJb30BaHUEM WX (IU3UKO-XUMHYECKHX CBOHCTB U

XapaKTepHBIX KaueCTBEHHBIX peakiuid. JleHaTypanus Oenka npu HarpeBaHuu. LIBeTHble peakuuu 2

O0enkoB. BO3HWKHOBEHHE AaHAIMTHUYECKOTO CUTHANA C TOYKM 3PEHHUS XMMHYECKHX IPOIECCOB MpPHU

NPOTEKaHUU KaUeCTBEHHOMN peakIiuy, NO3BOJISAIOIIEH HISHTU()ULIMPOBATh MPEI0)KEHHbBIE OPraHUYeCKHe

BEIIECTBA
Kourpoaknas CrpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB 2
pabora 3 PYKTYP p H
Pazpgean S. Kunernuyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX PeaKuii 4
CxopocTb OcHoBHOe coaep:xaHue 4 OK 01
XHUMUYECKUX Teoperuyeckoe o0yuenune 2 OK 02
peaxiui. CKOpOCTh peakIiH, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJBI PEArHpyIOIIUX BELIECTB, IIK1.5
Xumuieckoe KOHIIGHTpAllUl pPEArupyroIIuX BEHNIECTB, TEMIEPATYphl W IUIONIAAM PEAKIMOHHOM IOBEPXHOCTH.
paBHOBecHE TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 5

OOpatuMOCTh peakiuii. XWMHYECKOe PaBHOBECHE M €ro CMENICHHE O]l JEHCTBHEM pPa3IUIHBIX

(akTOpOB (KOHIIEHTpALIMsl PEareHTOB WIM MPOJYKTOB PEaKIMM, aBJICHUE, TeMIIepaTypa) A CO3/1aHus

ONITUMAITBHBIX YCIIOBHI MPOTEKaHMs XUMUIeCcKuX nporieccoB. [Tpuanmn Jle [llarense

IIpakTH4eckue 3aHATHSA 2 OK 01
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHMK Ha aHaTU3 (PAKTOPOB, BIMSAIONIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHUYECKOW PEaKIMH, B T.4U. C MO3UIMIA 3KOJIOTHUYECKH IeJIeCO00Pa3HOTr0 MOBEICHUS B OBITY IIK15
U TPYZOBOM IESATETHLHOCTH B LENIAX COXPAHEHHUS CBOETO 37I0POBBS 1 OKPY)KAIOIIEH MTPUPOTHON CPEIbI.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHuWii Ha TnpuMeHeHune npuHnuna Jle-llatense s
HAXOXKJCHUS HAINpaBJICHUS CMEIICHUS pPAaBHOBECHS XWMHYECKOM peakuuu W aHanmu3 (aKTOpoOB,
BJIMSIFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHOe cogepkaHue OK 01
Hownstre o Teopernueckoe odyuenune OK 02
pacTBopax PacTBopenne Kak (HM3UKO-XxUMHUYeckuil mpouecc. PactBopbl. CrocoGbl MPUrOTOBJIEHUS PacTBOPOB. OK 07
PactBopumocts. MaccoBass 07 pacTBOpeHHOro BemecTtBa. (CMBICH TOKa3zaTens MpeaeiabHO IIK1.5
JIOMTYCTUMOMW KOHIIEHTPAIH U €0 UCIIOJIh30BAHUE B OI[CHKE SKOJIOTUYECKOI 0€30I1acHOCTH.
[IpaBuia SKOIOTHYECKH IeNIeCOO0Pa3HOr0 TOBEACHUS B OBITY M TPYHAOBOH NEATETBHOCTH B LENAX
COXPaHEHHsI CBOETO 3JI0POBbSl M OKPYKAIOIICH MPUPOIHONW CPEJIbl; OMTACHOCTh BO3ICHCTBUS HA KUBBIC
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Penienne npakTHKO-OpUEHTHPOBAHHBIX PACYCTHBIX 33JJaHUN HA PACTBOPBI, UCIIOIb3yeMbIC B OBITOBOW U
IPOM3BOJICTBEHHOH NI TEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenopanue JlaGopaTopHble 3aHATHS OK 02
CBOWCTB PAaCTBOPOB [ JaGoparopas pa6ota «[IpHrOTOBIEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 33aJaHHOU (MaccoBOM, %) KOHLEHTpalUU (C IPaKTUKO-OPHUEHTUPOBAHHBIMU IIK1.5
BOINPOCAMH) U OIPEeNIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemnienue 3a/1a4 Ha IPUTOTOBJICHHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJIs1)
Pasznen 7. Xumusi B ObITY M IPOM3BOACTBEHHOI JeATEIbHOCTH YeJ0BeKa OK 01
Xumust B ObITY U |OcHOBHOE coepKaHue OK 02
TpOM3BOCTBCHHOM Teopernueckoe o0yueHue OK 04
JeSTeIbHOCTH — = = OK 07
HeIOBCKA Hogeiimme 1ocTukeHnss XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMun B obecnieueHUn TTRLE

9KOJIOTMYECKOM, SJHEPTeTUYECKO U MUIIEBOM 0€30aCHOCTH, pa3BUTHH MeauluHEbL. [IpaBuia moucka u
aHamM3a XUMHMYeCKOW HH(QOpMalMM M3 pa3IMYHbBIX HCTOYHUKOB (HaydyHas M ydeOHO-Hay4yHas
JUTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb IHTepHEeT)

[MpakTnyeckue 3aHATHS

[Touck m aHanMM3 KEWCOB O MPUMEHEHHH XWMHUYECKHX BEHIECTB M TEXHOJOTHW C y4eToM OymyIiei
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npo(ecCHOHANFHOM ~ NEATENhbHOCTH MO  TeMaM:  BaXKHEWIINE  CTPOUTENbHBIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KepaMHKa, MaTepuajbl s JJIEKTPOHUKH,
HAaHOMAaTEPHAJIbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHMKM DSHEPrUU, OPraHUYECKHEe W MUHEpaJIbHbIC
ynoOpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBASI XHUMHSL.

3amura: [IpencraBienue pe3yapbTaToB pelieHUs] KeHCOB B JopMe MUHH-JIOKIA/IA C MPE3CHTaIueH

HpOMe)KyTO‘lHaH aTrecranusd 1mo IMCuHuIIJIMHE (3aqu)

Bcero

72
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3. YcaoBusi peaju3zanuu nNporpaMmbl 001eo0pa3oBaTeJbHOH JUCIUIIIMHBI

TpeOoBaHusA K MUHMMAJIbHOMY MAaTE€PHAIbLHO-TEXHUYECKOMY 00eCIeYeHH 0

Jist peanuzanMyd TPOrpaMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIyCMOTPEHBI
CJIeyIOlIMEe CHEeIUaNbHbIe MOMEIICHHs: YYEOHBIH KaOWHET XMUMHHM W/WIW Yy4eOHOM
XUMHUYECKOU J1abopaTopuH.

O6opynoBanne y4eOHOro KaOumHera (HALJISAJAHBbIE TOCO0OUN): HAOOPHI
IapOCTEP>KHEBBIX MOJIETIEH MOJIEKYJ, MOAEIH KPUCTAUIMUYECKUX PEIIETOK, KOJUIEKIIUU
MOPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJJICKIMU TOJHUMEPOB; KOJUICKIIHS TOPHBIX
nopoA W MUHeEpalioB, Tabnuna MenneneeBa, yuyeOHble GUIbMBI, U(POBHIE
o0OpazoBaTenbHbIE PECYPCHI.

Texnnueckue  cpeacrBa  O0Oy4YeHHsi:  KOMIBIOTED C  YCTpOMCTBaMuU
BOCIIDOM3BEJICHUSI  3ByKa, MPUHTEP,  MYJbTUMEIHUA-TIPOEKTOP C  SKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-MPE3eHTEP IS IPE3CHTALUN.

OobOopynoBanmne Jadoparopuu M Ppado4YUX MeCT JA0OPATOPHUHU: MEH3YPKH,
MUIMETKU-KaNEeIbHUIBI, TEPMOMETPBI, MUKPOCKOM, JyIbl, IPEIMETHbBIE U MOKPOBHbIE
CTEKJIa, TJIAHIIETHI JIJIs KaneldbHBIX peakiuii, (uabTpoBajibHas OyMara, MpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MTPOOKHU, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISIHHBIC
MaJOYKH, IITATUBHI JIs1 TPOOUPOK; MEPHBIEC IUIUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenurtenbHble unHapudeckue (50-100 M), cTynku ¢ necTukom, papopoBbie YalIKy,
NMUHLETHI, (UIBTPHl OyMaXKHble, BaTa, MapJis, YacOBBIE CTEKJIa, JJIEKTPOIUIMTKH,
1a00paTOpPHBIE IITATUBBI, CHUPTOBBIE TOPENIKH, CIIMYKHU, TPUOOP SISl MOJYyYEHHUS Tra30B
(w1 mpoOupKa € ra300TBOJHON TPYyOKOH), AepxkaTenu st NPOOUPOK, CKISHKHU JIs
XpaHEHUs PEeaKTUBOB, pa3JaTOUYHbIE JOTKH; XuMHuueckue crakanbl (50, 100 u 200 m);
IITATENN;, TMHIETHI; TUTEIbHBIC TIUMIIBI, CEKYHIOMEPHI (TaiMephl), MEPHBIE MPOOUPKU
(ma 10-20 mu) m mepnble konObr (25, 50, 100 u 200 wmu), BomsHas OaHs (WiH
TEPMOCTAT), CTEKJISTHHBIC MMaJIOUYKH; KOHUYECKHe KOOkl it TuTpoBanus (50 u 100 mn);
MHJUKATOPHBIE TOJOCKU 1Jisi onpeAenenus pH u cranmapTHas MHAMKATOpHAs IIKala;
YHUBEpCalIbHbI HHAUKATOP; nuneTky Ha 1, 10, 50 mu (unm go3atopel Ha 1, 5 u 10 mi),
OOpeTKH ISl TUTPOBaHUsA, MeauuuHckue wmmnpuisl Ha 100—-150 M, mabGopaTopHbie
W/WIIA aHAIATHYECKHUE Bechl, pH-meTphl, cymmnbpHBIN 1mKad, u ap. mabopaTropHoOe
o0opys0oBaHUE.

3.2. HupopmaniuoHHoe oOecnedeHUEe peau3auu NporpaMmbl
3.2.1 OcHOBHBIE IICUATHBIC U3JaHUSI
1. INabpuensun O.C., OctpoymoB WN.I'., Cnagko C.A., Xumwus, 10-11
Kiacc, Akunonepnoe O6mectBo “ M3natensctBo “IIpocBemenue™, 2021
HNuTepHeT-pecypcesr:
http://hemi.wallst.ru/ - «Xumusa. OOpa3oBaTeNbHBIA CANT JJIS IIKOJbLHUKOBY
www.alhimikov.net - O6pa3oBatebHbII CAaUT IS IIKOJBHUKOB
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http://hemi.wallst.ru/
http://www.alhimikov.net/

http://chem.msu.su - DnexTpoHHast GMOIUOTEKA ITO0 XUMUHU

www.enauki.ru — uHTEepHeT-u3IaHHe JUIs yuuTeiaed «ECTeCTBEHHBbIE HAyKH»
http://1september.ru - meronnueckas razera "IlepBoe ceHTIOps"

http://hvsh.ru - xypHan «Xumus B 1ikoie» Www.hij.ru/ -«XuMHS U KHU3HBY
http://chemistry-chemists.com/index.html - snekTponHBIH KypHaT «XHMHKA H
XUMUSD
https://educont.ru/courses/list?searchGrades=12&subjects=46c6e788-0b34-42ee-
a694-338721a6c¢c27&isCok=true mudpoBoit 00pazoBaTEIBHBIN MTOPTAT

4, KoHTposib 1 oneHKa pe3yJIbTaTOB 0CBOCHHUsI 00111e00pa3oBaTeIbHO
JAUCHHUILIMHBI
5. KoHTponb u oleHKa pe3yiabTaToB 00yUeHUsl OCYILECTBISETCS MpenojaBaTesieM

B MpOLECCE MPOBEACHUS MMPAKTUYECKHX 3aHATUH M J1aDOpaTOPHBIX pPadoT,
TECTUPOBAHMUS, a TAKXKE BBINOJHEHUSI OOYYAOMIMMHUCS WHANBUIYAJIbHBIX
3aJlaHul, MPOEKTOB, HCCIEN0BaHUN. Pe3ynbTaTel 0OydeHHs ONpPEAEIstoT, YTO
oOyuJaroluecs: 10JKHbI 3HaTh, IOHUMAaTh U JEMOHCTPUPOBATH 110 3aBEPILIEHUU
U3Y4YEHUS JUCLUIUIVHBIL.

6. nsa ¢opMupoBaHus, KOHTPOJS U OLEHKU PE3ylbTaTOB OCBOCHHS yuyeOHOU
JUCLUUIUIMHBI ~ MCIOJB3YeTCd  CUCTEMA  OLEHOYHBIX  MEPOIpPUATHH,
npeacTaBIsgonias coO0 KOMILIEKC Y4eOHBIX MEPOIPHUSATUH, COTIaCOBAaHHBIX C
pesynbTaTamMu 00yudeHus W chopmyaupoBaHHbix ¢ ydetom PI'OC COO
(npeametHble pe3yabTaThl o aucuuruae) u @IOC CIIO.

THNbI OLEHOYHbIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesynabrar 00yueHust .
MeponpusTHil
| | OcHoBHOE coep:kaHue
1 DopMyIMpPOBATH
Pazgen 1. OcHoBBI Lol
0a3oBble NOHATHS U
CTPOCHHS BellecTBa
3aKOHBI XMMHMH
1.1 | OK 01 CrpoeHne aToMOB Cocrasmars xumnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKHX 3JIEMEHTOB |(HOPMYIBI COSMHEHHI B |XMMHUYECKUX DJIEMEHTOB U

Y IpUPOJA XUMHUUECKON |COOTBETCTBUU CO MIPUPOJA XUMUYECKOHN CBSAZH.
CBSI3U CTENCHBIO OKUCICHUS 2. 3agayn Ha COCTaBJICHHUE
XUMUYECKHUX DJIEMEHTOB, |XUMHUYECKHX (HOpMYIT

WCXOJIS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUN
AIEKTPOOTPHUIATEIHFHOCTU |(OKCHUIOB, CYIh(UIOB, THAPUIOB
U T.OL).

3. 3amanus Ha MCIIOIb30BaHHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUM COCIMHEHMUIT 1O
HOMEHKJIAType MEKIyHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKIAAHON XUMUU U
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http://chem.msu.su/
http://www.enauki.ru/
http://1september.ru/
http://hvsh.ru/
http://chemistry-chemists.com/index.html
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THNbI OLIEHOYHBIX
MeponpUATHI

TPUBUAIBHBIX HA3BAHUM IS
COCTABJICHUS] XUMUYECKUX
(bopMyI IByXaTOMHBIX
COCJIMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPHUIOB U T.I1.) U
JIPYTHX HEOPTaHUUECKUX
COCTMHEHUH OTACIBHBIX KJIAaCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
tabnuia J[. 1.
MenpeneeBa

XapakTeprus3oBaTh
XHUMHUYECKHE JICMEHTEI B
COOTBETCTBUH C UX
IIOJIOKEHHEM B
MEePUOUYECKON CUCTEME
XHUMHYECKHX 3JIEMEHTOB
JI.1. MeHnnaeneeBa

1. Tect «Metamudeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AIEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM M TI0JIOKEHHEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKUX djieMeHToR .M.
MeneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MCHCHHEM CBOMCTB
XHUMHYECKHX DJIEMCHTOB U HUX
COEJIMHEHUH B COOTBETCTBHH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHUECKUX
aNeMEHTOB: «MeTtandyeckue /
HEMETaJUIMYE€CKHUE CBOMCTBA,
ANEKTPOOTPHULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX JIEMECHTOB B
COOTBETCTBUE C MX JICKTPOHHBIM
CTPOCHHUEM H TTOJI0KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB

JI.1. MenaeneeBa

Pa3nea 2. Xumuueckue
peakuuu

XapaKkTepu3oBaTh THIIbI
XHMHYECKHUX pPeaKuui

KonTpoubnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKum»
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Tunsl 0oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrar 00y4yeHust .
MeponpusTHii
2.1 | OKO01 |Tumsl XuMHYECKUX CocraBisTh peakuuu 1. 3amaun Ha cocTaBieHUE
OK 04 |peakumii COCJIMHEHMS, PA3JIOKEHUS, |YPABHEHUM pEeaKIIUA:
oOMeHa, 3aMelIeHuUs, — COEMHEHMSI, 3aMellleHus,
OKHUCJIUTEIHHO- pas3ioxeHus, 0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHUCJIUTEIBHO-
peaxkuuu BOCCTAHOBUTEIIBHBIX PEAKITUH C
HCII0JIb30BaHNUEM METOJa
AJIEKTPOHHOTO OasiaHca.
2. 3agaun Ha pacyeT MaccChl
BellecTBa UK 00bEMa
ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce I 00bEMY
OJIHOTO M3 YYacTBYIOIIUX B
peaKL Uy BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMIECTBA
BEILIECTBA) MTPOJIYKTOB PEaKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
puUMecH
2.2 DNeKTpOoNIUTHYECKAst CocTraBiaTh ypaBHEHUS 1. 3aganust Ha COCTaBJICHUE
JUCCOLUAIUS M MOHHBINA |XMMHUYECKUX PeaKIuu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT'O OOMEHa C peaxiuil ¢ yuacTueM KUCIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBIEHUE N3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turmst
XUMUYECKHUX peakiuin”
3 Pa3nea 3. Crpoenue u |HccaenoBath ctpoenue u | Konrpoabnhas padora

CBOMCTBa
HEOPraHUYecKuX
BeIlleCTB

CBOMCTBa
HEOPraHUYeCKHX
BeIeCTB

«CBolicTBa HEOPraHUYeCKUX
BellecTB)
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THNbI OLIEHOYHBIX
MeponpUATHI

3.1

OK 01
I1K1.5

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «HomeHnkiatypa u
Ha3BaHME HEOPTaHUUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHUE XUMUYECKOM
(bopMyIbI HCXOS U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aIeMeHTa (COSUHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJaccu(uKalum, HOMEHKIIAType |
XUMUYECKUM (PopMyIiam
HEOPTraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
ompezeNieHue XUMUYECKOM
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHIa XUMHUYECKOM
CBSI3M M TUTIA KPUCTAJUTMIECKOM
pemeTKH

3.2

OK 01
OK 02
[IK1.5

DOU3NKO-XUMHYIECKIE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBanBaTh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUIa
KpUCTaJUTMYECKOU
peleTKn

1. Tect «OcobeHHocTn
XUMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHU, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM ITPOCTHIX U CJIOKHBIX
HEOPraHUYECKUX BEILIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA M CIIOCOOBI MOTyYESHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJTYYEHUE
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Tunsl 0oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrar 00y4yeHust .
MeponpusTHii
HEOPraHUYECKUX BEILECTB
3.3 | OK01 |Unentudukamus Hccnenosathb 1. ITpakTUKO-OPHUEHTUPOBAHHbIE
OK 02 |nHeopraHumdeckux KaueCTBEHHbBIC PEaKIMK  |3aJaHHs 10 COCTABICHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUMA C ydaCTUEM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIEeHTU(DUKAIUH.
2.Jlaboparopnas pabota:
“Unentuduxanms
HEOPraHUYECKHUX BEIEeCTB”

4 Pa3nea 4. Ctpoenue u |HccaenoBats ctpoenue u|KonrpoabHas padora
CBOliCTBa cBoiicTBa opranuyeckux («CTpoeHue u CBOiicTBa
OpPraHn4YecKux BelleCTB OPraHU4YeCcKUX BellecTB
BeleCTB

4.1 | OK 01 Knaccudukanms, Knaccudumuposars 1. 3agaHus Ha coCcTaBlIEHUE
I[IK1.5 |cTpoenue u OpraHHYeCcKHe BEUIeCTBa B [HA3BaHUN OPTaHUUYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATILHON WIIH
OpPraHMYECKUX BEIIECTB |CTPOCHHEM MEXIyHApOIHON
CHUCTEMaTUYECKONW HOMEHKJIATYypE.
2. 3agaHusi Ha COCTABJICHUE
MIOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKHUX BEIECTB
OTJIETTHHBIX KJIACCOB.
3. 3aauM Ha onpezeneHue
npocreiiei GopmMyIbl
OpraHNYeCKON MOJIEKYIIbI, UCXOIs
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBoiicTBa OpraHM4ecKuXx | Y CTaHaBIMBATh 1. 3agaHus Ha coCTaBlIEHUE
OK 02 |coegunenuii 3aBHUCUMOCTh (PU3UKO- YpaBHEHUH XUMHUYECKUX peakLnuii
OK 04 XUMHYECKHX CBOWCTB C y4acTHUEM OPraHHYECKHUX
IIK1.5 OPraHMYECKHUX BEIIECTB OT |BEUIECTB HA OCHOBAHUH MX

CTPOCHHUA MOJICKYJI

COCTaBa M CTPOCHHMUSL.

2. 3agaHus Ha COCTaBICHHUE
YPAaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMUUECKHE
CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TCHETHYSCKOM CBSI3U
OPraHUYECKHUX BEIIECTB PA3HBIX
KJ1aCCOB.

3. PacueTHEIe 334U 1O
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Tunsl 0oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrar 00y4yeHust .
MeponpHUATHI
YPaBHEHUSAM pPEAKLUI C y4acTUEM
OpPraHUYECKUX BEILECTB.
4. JlTaboparopnas pabota
“IIpeBpalieHus OpraHu4eCcKux
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OK01 Nnentuduxarnuys Uccnenosats 1.ITpakTHKO-OpHUEHTUPOBAHHbBIEC
OK 02 |opraHMYecKuX BELECTB, [KAUECTBEHHBIC PEAKLIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMUYECKUX PEAKLUHI C yJaCTUEM
[IK1.5 |npumeHeHHE B OBITOBOW |COCAMHEHUH OT/ENbHBIX |OPraHUYECKHUX BEIIECTB, B T.4.
U IPOU3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JIJISl UX
JESATEIbHOCTH YEJI0BEKA UACHTU(PUKAIIY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentrudukanys opraHuueCcKuX
COEIMHEHUN OTAEIBHBIX KJIacCOB™
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakuui
XHMHYECKHX peakiui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BIMSHHME KOHLUEHTPALMU |TEOPETUYECKHE 3a/laHUs Ha
IIK1.5 |paBHOBecue pearupyoonux BeecTB U (aHaau3 (pakTOpoB, BIUSIOIIUX HA
TEMIIEPATYPHI HA CKOPOCTh |[H3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHUYECKHUX PEaKIIUN peakuuu. IIpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS pUMeHeHue nmpuHuumna Jle-
KOHIIeHTpaluu BemecTs, |lllaTenbe ans HaxoxaeHUs
peaxiuu cpeasl u HaIpaBJICHUS] CMEILIEHUs
TEeMIIEpaTypbl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMEIlEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nea 6. PacTBopbl  |pacTBOpBI € 3a1aHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |I[lonsaTue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpOB.
[IK1.5 2. IIpakTMKO-OpUEHTUPOBAHHBIE

PpaCUYCTHBIC 3aJaHHA HA
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THNbI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrar 00y4yeHust .
MeponpusiTHii
JIUCTIEPCHBIE CUCTEMBI,
UCIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YernoBeKa
6.2 | OKO01 |HccnenoBanme cBoiictB |McciaenoBarh Gpusnko- JlabopaTtopHnas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK1.5 HWCTHUHHBIX pacTBOPOB

Il | IlpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep KkaHue (Copep KaHue MPUKJIATHOTO MOYJIs1)

7 Pa3zpen 7. OuenuBaTh nocJjeacTBus|3amura Keiica (¢ yaeTom
Xumus B ObITY U ObITOBOI U Oynyuiei npogeccuoHAIbLHOM
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOI AesiTeJIbHOCTH)
AeATeJIbHOCTH AeATeJILHOCTH YeJIoBeKa
YeJI0BEKa C MO3ULM I

IKOJIOTHYECKOM
0€30MacHOCTH

OK 01
OK 02
OK 04
OK 07
I1IK1.5

Xumus B ObITY U
IIPOU3BOJCTBEHHON
JEATEIIbHOCTH YEI0BeKa

O1eHnUBaTh MOCIEICTBUS
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa C
HO3UIHUN DKOJIOTHYECKON
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npoQeCcCHOHAIBHON
JIESITEIIBHOCTH )

Bo3MoOHBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. Byayuue marepuansl 1Sl aBua-
, MaIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MPENapaToB

C 1enbro KOHTPOJIS U OLIEHKH PE3yJbTAaTOB IMOATOTOBKH U yU&Ta MHINBUIyaJIbHBIX
00pa3oBaTeNbHBIX JOCTH)KEHUH 00yUarOIIMXCsl IPUMEHSIOTCS:
— BXOJIHOM KOHTPOJIb;
— TEKYLIUN KOHTPOIIb;
— pyOeXHBII KOHTPOJIb
— UTOTOBBIN KOHTPOJIIb
BxoaHo# KOHTPOJIb
Ha3naueHnue BXOAHOTO KOHTPOJSI COCTOUT B MPOBEPKE YPOBHS Pa3BUTHs (U3NUECKUX KAUeCTB
oOyyaroluxcsi U €ro TOTOBHOCTM K BOCHPHUATHIO W OCBOEHHUIO yueOHOro Marepuana. BxomHoit
KOHTPOJIb IIPOBOAUTCS B JOPME TECTUPOBAHMUSL.
Texkymuii KOHTPOJIb PE3yIbTATOB MTOATOTOBKH OCYIIECTBIISIETCS MPENOJABATENIEM B IPOLECCE
[IPOBEACHUS IIPAKTUYECKUX 3aHATHUM, a TAK)KE BBIIIOTHEHUS UHIUBUYAIBHBIX JTOMAIIHUX 3aJaHUN.
Texymuii KOHTpoJb oOecreuuBaeT Il OO0YyYaroImMXCS CTUMYJIHPOBAHHE CUCTEMATHUECKOH,
CaMOCTOSITENTbHOM W TBOPYECKOM Y4eOHOW JesTeIbHOCTH; KOHTPOJIb M CaMOKOHTPOJb Y4YEOHBIX

26




JOCTMKEHUM M HUX PErysipHyl0 U OOBEKTHBHYIO OILIHKY; paliOHaJbHOE W pPaBHOMEPHOE
pacripenienieHue yueOHON Harpy3ky B TEUCHHE CEMECTPa; BOCIIMTAHUE OTBETCTBEHHOCTH 33 PE3YJIbTAThI
CBOETO y4eOHOTro Tpy/a.

Texymmii KOHTpONb oOecmeynBaeT sl IpernojaBaTencii moBbiieHne 3(h(HEKTUBHOCTH
pa3nuuHbIX (HOopM ydeOHBIX 3aHATHH; Pa3pabOTKy HEOOXOTUMBIX y4eOHO-METOJUUYECKIX MaTepHUasoB
UL y9eOHBIX 3aHATUH W CaMOCTOATENBHOM pabOThl OOYYAIOUIMXCS; HENpPEpHIBHOE YIpPABICHHE
y4eOHBIM MTPOLIECCOM;

OOBEKTUBHOCTH OIIEHKH YICOHBIX TOCTHIKEHUI 00YJArOIINXCS U CBOCTO COOCTBEHHOTO TPY/Ia.
®dopMaMH TeKylIero KOHTPOJIS ABJISIOTCH:

- KOHTPOJb Ha YpOBHE KoOJUIe[Ka (MOHHTOPUHT TEKYIIEW aTTeCTallud OOYyYaroLIMXCS MPOBOAUTCS

€KEMECSIYHO);

- Ha Y4eOHBIX 3aHATUAX (TECTUPOBAHHE, OIIPOC).

Py0e:xHblii KOHTPOJIb

PesynbpTaThl py0eXKHOTO KOHTPOJISE UCTIONIB3YIOTCS IS OLIEHKU JOCTHXKECHHUN
oOyuaromuxcs. B KOHIle KaxJoro cemecrpa BBICTABISIOTCS OLIGHKH. PyOexHbII KOHTPOJb
TOCTIDKEHUH 00yYaromuXcs OCYIIECTBISIETCS BO BpEMs IPOBEACHUS 3a4eTOB, MU dHepeHIInpOBaHHBIX
3a4EeTOB.

HToroBbiii KOHTPOJIb

HroroBasi olieHKa KauecTBa MOJTOTOBKM BBIMTYCKHHUKOB OCYIIECTBISICTCS B HANpaBICHUH -
OLlEHKa KoMmmeTeHImid oOyuatommxcs. [IpoMexxyrodynas aTTecTalysi NPOBOAUTCS B (dopme
mudepeHIMPOBaHHOTO 3aUeTa

. [IpumepHbIe TeMbI pedepaToB (10KJIAA0B), HHANBHAYAJIbHBIX IPOCKTOB
1. BuorexHoznorus u reHHast UHKeHepus — TexHosorun XXI Beka.

2. HanorexHoyiorusi Kak NPHOPUTETHOE HAIpPABICHME Pa3BUTUS HAYKH U IPOMU3BOJCTBA B
Poccuiickoit ®enepanuu.

3. CoBpeMeHHbIE METO bl 00€33apakUBaHUS BOJIBI.

4. Annorponusi METaJIOB.

5. Xwuzsb u nearensHocTs /.M. MeHneneena.

6. «lepuogmueckoMy 3aKoHY OyayIee HE TPO3UT Pa3pPYIICHUEM. ...

7. Cunre3 114-ro anemenTa — TpuyM¢ pocCUNCKUX (PU3UKOB-SAEPILIUKOB.

8. W3ortomsl Bogoposa.

9. MHcnonp3oBaHue paAMOaKTUBHBIX H30TOMOB B TEXHUUECKUX IIEIIAX.

10. PeHTreHOBCKOE M3ITy4eHHE U €T0 UCTIOIh30BAHNE B TEXHUKE U MEUIIMHE.

11. [1na3ma — 4eTBepTOE COCTOSTHUE BELIECTRA.

12. AmopdHbIe BemecTBa B IpUPOE, TEXHHUKE, OBITY.

13. Oxpana okpyxaromel cpeapl OT XUMHYecKoro 3arpsi3HeHus. KonuuecTBeHHBIE
XapaKTePUCTHKH 3arPS3HEHUST OKPYKAIOIIEH CPEJIbI.

14. TlpumeHenne TBEPAOTo U razoodpa3zHoro okcua yriueposaa (IV).

15. 3amura 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arps3HEHMSL.

16. I'pybGoaucnepcHble CUCTEMbI, MX KiIacCH(UKaLMsA W HCHOJIb30BaHUE B IMPOdecCHOHATbHOU
JEeSITeTPHOCTH.

17. KocmeTnueckue reiu.

18. [pumeHeHHnEe CYCTICH3MI U OMYIIbCUI B CTPOUTEIIHCTBE.

19. Musnepaisl ¥ TOpHBIE TTOPOIBI KaK OCHOBA JINTOCHEPHI.

20. PacTBOpHI BOKpYT Hac. THITBI pacTBOPOB.

21. Bosa kak peareHT ¥ Kak cpejia sl XMMHUUECKOro mpolecca.

22. Kuznb u nestenpHOCTh C. AppeHuyca.

23. Bxiiag 0TeYeCTBEHHBIX YUEHBIX B pa3BUTHE TEOPHH MIEKTPOIUTUUECKOMN TUCCOIMALINN.

24. CepHast KHCIIOTa — «XJIe0 XMMHYECKON TPOMBIIIIIIEHHOCTI.

25. Vcnonp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPHUATUAX Pa3IMYHOTr0 MpoduIs.

26. OKcuIBI M COJTM KaK CTPOUTEIBHBIC MaTEPHAIIBL.
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27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.
54,
55.
56.
57.

Ucrtopus rumca.

IToBapeHHas COJIb KaK XUMHUUYECKOE ChIPhE.

MHoronukuii kKapOoHAT KanbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakiiun ropenns Ha MPOU3BOICTBE U B OBITY

BupryanpHO€ MOIEIMPOBAHNE XUMUYECKUX ITPOLIECCOB.

DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACIIaBOB JIEKTPOIUTOB.

IIpaxTueckoe IIPUMEHEHUE JJIEKTPOJIN3A: paduHHpOBaHUE, raJIbBaHOIUIACTHKA,
raJIbBAaHOCTETUS.

Hcropus nosrydeHust 1 IPOU3BOICTBA AIFOMUHUSL.

DNEeKTPOIUTUYECKOE MOJIy4YeHHe U paUHUPOBAHUE MEIH.

Kuznb u gestenbHocTh [, J[9BH.

Ponp MeTamioB B MICTOPUH YEJIOBEYECKOW LIMBUIM3ALUH.

Hctopuss  oredecTBeHHOM uyepHOW  Metaurypruu. COBpEMEHHOE  METalypruueckoe
IIPOU3BOJICTBO.

Hcropust 0TE4ECTBEHHOM ILIBETHOM MeETaUIyprud. Poib METaIIOB M CIIABOB O HAy4HO-
TEXHUYECKOM IPOrpecce.

Kopposus MeTannoB 1 criocoObl 3alIUThl OT KOPPO3HUH.

WuepTHbIe iy 01aropoJHbIE ra3bl.

Poxpnaronue conm — rajgoreHsl.

HcTopus mBenCKON CIIMYKH.

Hcropust BOSBHUKHOBEHUS U Pa3BUTHS OPIrAHUYECKON XUMHUH.

Kusnp u gesarenbHocte A.M. byTiieposa.

Butanusm u ero kpax.

Ponb oTeUeCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOU OPraHMYECKON XUMHUHU.
CoBpeMeHHbIE NPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

ODKOJIOTUYECKHE aCIEKThI UCIIOJIb30BAHMS YTIIEBOJLOPOAHOIO CHIPBSI.

OKOHOMHMYECKHME  acCHEeKThl  MEXAYHapOAHOrO  COTPYJHHUYECTBA IO  MCIIOJIb30BAHUIO
YIII€BOAOPOIAHOTO CHIPB.

Hctopusi oTKpeITHS M pa3pabOTKH Ta30BbIX M HEPTAHBIX MeCTOpOkIeHHHl B Poccuiickoit
denepanuu.

XUMHS YTIIEBOIOPOIHOTO CHIPhS U MOs Oymytast mpodeccus.

VYTI1eBOIOPOAHOE TOIIIUBO, €70 BUbI U HA3HAYCHUE.

CuHTeTH4eCcKHe KaydyKH: HCTOPHsI, MHOT0OOpa3ue U MePCIEeKTUBHI.

Pe3nHoTEXHMUECKOE TPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

CapouHoO€e MPOU3BOJICTBO U POJIb XMMHUHU YIJI€BOJOPOIOB B HEM.

58 . He(I)TB U €C TpaHCHOPTUPOBKA KaK OCHOBa B3aMMOBBII'OJHOI'O  MCEKAYHApPOAHOI'O

COTPYJIHUYECTBA.
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