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Pabouas nporpamma yueOHoM aucuurmHel OO/[.04 Xumus paspaboTaHa Ha OCHOBE
TpeOoBanuii PeepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEIHETO
oO1ero o0pazoBaHusl, YTBEPKICHHOTO MpUKa3oM MuHHUCTEpCTBa 00pa30BaHMs U HAYKU
P® Ne413 ot 17.05.2012 r., npeabaBasieMbIX K CTPYKTYpPE, COJECPAKAHUIO U pe3ybTaTaM
ocBoeHus yueOHoi aucuumuinabl OO/[.04 Xumusi, B cooTBeTCTBUU ¢ Pexomenaanusmu
M0 OpraHM3alli TOJYYEHUs CpPEAHEro oO0IIero oOpa3oBaHHs B TMpEJesiax OCBOCHUS
00pa3oBaTEIbHBIX NPOTrpaMM CpeIHEro MpodecCHOHABLHOrO o0Opa3oBaHus Ha 0a3ze
OCHOBHOTO  00miero  oOpa3oBaHMs, C  ydyeToM TpeOoBaHMM  eaepatbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W TONyyaeMol mpodeccun WM
CHELHAIBHOCTU CPEIHEro Npo(heCCUOHATIBHOTO 00pa30BaHusl.

CocraBurens nporpammsl: KanuHauHrpagackuid puimman gpeaepaibHOro rocy1apCTBEHHOIO
OrOIKETHOTO 00pa30BaTENBHOIO YUPEKIEHH BhIcHIEr0 0Opa3oBanus «llerepOyprekuii
rocyJapCTBEHHbI YHUBEPCUTET MyTel cooduieHus: Mmmnepartopa Anexcanapa »
(Kamununrpaackuii punmman II'YIIC)

PexomennoBano k yrBepxkaeHuto Ilegarornueckum coBeToM
ITpoTtokon Ne 3 or« 10 » 06  2026T.
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1.  OOmas xapaktepucTuka pado4eil mporpaMMbl y4eOHOM THCHMIIIUHBI
001.04 Xumusi
11. MecTo AUCHUILIMHBI B CTPYKType OCHOBHOW mnpodeccHOHAILHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI
Vuebnas guciuminaa  OOJ1.04 Xwmus sgBiasercs  00s3aTEIbHOM  YacThIO
o011eo0pa3oBaTenbHOTO KMKIIa 00pazoBareabHoM mporpammel CITO B cootBeTcTBHM ¢ PI'OC
no cneuuanbHocTH 23.02.06 TexHuveckas SKCIUTyaTalysi TMOABM)KHOTO COCTaBa JKEJE3HBIX

[IpuknagHoit MOyns BKIIOYAET pasfen 8§ «Xumus B ObITY W MPOU3BOICTBEHHOU
NEATCIIbHOCTH YEJIOBEKa», KOTOPBIM pealn3yeTcss s BceX Npodeccuil/cCreruaibHOCTeH
METO/JIOM PpEIICHHUs] KEHCOB, CBSI3AHHBIX C SKOJOTMYECKOM OE€30MacCHOCThIO W OLICHKOH
MOCJIEICTBUI OBITOBOM W MPOM3BOJCTBEHHOW JEATEILHOCTH, COOTBETCTBYIOIICH OTpaCisiM
Oymy1iei mpodecCHOHATBHOM JIEATETLHOCTH 00YYarOIITIXCSI.

1.2. Qesu ¥ ILIAaHWPYeMbIe Pe3yJIbTATHI OCBOCHHSI THCIHILTHHBI

1.2.1. Qenu ¥ 32024 JUCHHUILIMHbBI

Copepxanue mporpaMMbl 00111e00pa30BaTEIbHON AUCIUILITUHBI « XUMUSD HAIIPABICHO
Ha IOCTUKEHUE CICAYIOIIMNX 1eNei:

(hopMHUpOBaHUE CUCTEMbI XUMHUECKUX 3HAHUHN KaK BaKHEHIIEH COCTaBIIAIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JI€KaT KIIFOUEBHIC TOHATHS,
(yHIaMeHTaJIbHbIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHE SI3bIKA HAYKH, YCBOSHUE U TIOHUMaHWeE
CYIIHOCTH JIOCTYIHBIX 000OIIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS;

dbopMHUpOBaHUE W pa3BUTHE MPEJCTABICHUM O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIMA, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS
B MHpPE BEIIECTB U XUMHUYECKUX SBIICHUN, UMEIONINX MECTO B MPUPOJIE, B MPAKTUIECKOU U
MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUW M CIOCOOOB NEATEIHLHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
00BSCHEHUEM XUMHUYECKOTO KCIIEPUMEHTA, COOTIOICHUEM TIPaBHJI 0€3011aCHOTO OOpAIIEeHHUs C
BEIIECTBAMHU.

3agauM AUCHMILINHBI:

1) chopMUpOBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHX
TIPOLIECCOB U SIBJIEHUH B OKPY’KAIOIIEH CPEJIE, a TAKKE UX CBSI3b C LIEJIOCTHON HAYYHOM KapTUHOM
MHpa U IPyTUMHU €CTECTBEHHBIMU HAYKaMU;

2) pa3BUTh YMEHHS COCTaBIATH (HOPMYJIBI HEOPTAaHWMYECKHX W OPTaHHMYECKUX
BEIIECTB, YPaBHEHUS XUMHYECKUX pEaKIUW, OOBACHATH WX CMBICI, WHTEPIPETHPOBATH
Pe3yNIbTaThl XUMUYECKUX IKCTIEPUMEHTOB,

3) chopMUpOBaThH HaBBIKA MIPOBEICHUS MPOCTEHIITNX XUMHAYECKHUX
9KCIIEPUMEHTAIBHBIX HMCCIEIOBAHUM C COOJIIOJIEHUEM MpaBuil 0e30macHOro oOpalleHus C
BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BaHUEM;

4) pPa3BUTh YMEHHS HAXOIWUTh, AHAJIM3UPOBATh M HCIIOJIH30BATh WH(OPMAIHIO
XUMHYECKOTO XapaKkTepa U3 Pa3IMIHbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIFOYAs Y4EOHYIO
JTUTEPaTypy, HaydHbIC MyOJIUKAIUN ¥ HHTEPHET-PECYPCHI;

5) chopMHUPOBaTh YMEHHS MPOTHO3UPOBATH MOCIIEJCTBUS CBOCH JACSITEILHOCTH U
XUMUYECKHUX TPUPOIHBIX, OBITOBBIX U TPOU3BOACTBEHHBIX MTPOIIECCOB, YUUTHIBAsI BO3MOKHBIC
9KOJIOTUYECKHE U COLIMATIbHBIE BO3/ICHCTBHS;

6) chOopMHUPOBATh MMOHUMAHUE 3HAYUMOCTU JOCTIDKEHUN XMMHUYECKOW HAyKH M
TEXHOJIOTHI /IS Pa3BUTHS COIMAIBLHON M MPOM3BOACTBEHHON c(ep C YMEHHUEM MPHUBOIUTH
IPUMEPHI UX PUMEHEHUS B Pa3IMYHbBIX c(hepax KU3HU.

1.2.2. Tlnanupyemblie pe3y/abTaTbl OCBOCHHUS 001e00pa30BaTeIbHOM TUCHUILUIMHBI B
coorBeTcTBMU ¢ PI'OC CAO u Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue o00meoOpazoBaTeNbHAsl MUCHUIUIMHA «XUMHUS» UMEET Mpu
¢dopmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u ITK, npeacraBieHHBIX B
aKTyaJIN3UPOBAHHBIX dIrocC CIIO 1o npogeccHn/CrienuaaTbHOCTH.



Konu
HaHMeHOBaHHE
(opmMupyemMbIX
KOMIIETeHIINH

ILltannpyemble pe3y/IbTaThl 0CBOCHMS AUCHUILIMHBI

Oﬁmne'

I[HCHI/IHJII/IHapHLlez

OK 0OI. Beioupats
CHOCOOBI pereHHs
3aga4y
npohecCHOHATBHON
NeSITETbHOCTH
MPUMEHHUTEIHHO K
Pa3TUYHBIM
KOHTEKCTaM

JInuHOCTHBIE pe3yabTaThl JA0JLKHbBI
YacTH:

TPYAOBOT0 BOCIIMTAHUS:

TOTOBHOCTbH K TPYy, OCO3HAHUE IIEHHOCTH MacTEepCTBA,
Tpyaoiirooue;

TOTOBHOCTH K aKTHBHOM JACATEILHOCTH TEXHOJIOTHYECKOM
U COIMAJIbHOM  HANpaBICEHHOCTH, CHOCOOHOCTH
WHULIMMPOBATh, IUJIAHUPOBATH U  CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K pa3MdHbIM cdepam MmpodhecCHOHATBEHOMN
JIeATEeILHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI 10/LKHBI OTPAKATD:
Osananenne YHHBEPCAJIbHBIMU y4eOHBbIMH
MO3HABATEJIbHBIMM €I CTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE IeHCTBHUSA:

CaMOCTOSITEIBHO (POPMYJIUPOBATh M AKTyaJIM3UPOBATH
mpobJIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUSA
JUTSI CPaBHEHMSI, KJTacCH(DHUKAITIU 1 0000IICHHST,
OTIPENIEIIATh 1NN ACSITEILHOCTH, 33/1aBaTh MapaMeTpbl U
KPUTEPHUU UX TIOCTUKECHUS;
BBISIBJISITh  3aKOHOMEPHOCTH U
paccMaTprBaeMbIX SIBIICHUSIX;
BHOCUTh KOPPEKTHUBHI B JACSITEIBLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OIIEHUBATH PUCKH
MOCJIECTBUI NeATEIHLHOCTH.

6) 6a30BbIe HCCIEI0BaTEILCKIE IeHCTBHIS:

BIIQJICTh HAaBBIKAMH Y4COHO-HCCIEIOBATEILCKON H

0Tpa:kaTb B

IIPOTHUBOPCHUUS B

JucumnimHapHblie pe3y/IbTaThl I0/KHbI 0TPAKATh:

SAP6 01. chopMupOBaHHOCTH MPENCTABICHUI: O XUMHYECKOM
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XMMUU B
MO3HAHWW SIBICHUW TPUPOABI, B (POPMHUPOBAHUU MBILIUICHUS U
KyJbTypbl ~ JIMYHOCTH, €€  (YHKIUOHAIBHOM  I'PaMOTHOCTH,
HEOOXOAMMOM IS pelieHrs MPAKTUYECKUX 33734 M SKOJIOTHYECKU
00OCHOBAaHHOI'O OTHOILIEHUSI K CBOEMY 3/10pPOBBIO M IIPUPOTHOM CpEJIE;
SIP6 02. BnameHue cHUCTEMOW  XUMUYCCKHUX 3HAHHWM, KOTOpas
BKJTIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHH 3JIEMEHT,
aToMm, 3JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-3JeKTpOHHBIe OpOUTAITH
aTOMOB, WOH, MOJIEKYJa, BaJC€HTHOCTH, SJIEKTPOOTPUIATEILHOCTB,
CTENEHb OKHCIJIEHUS, XMMHUYECKas CBsI3b, MOJIb, MOJISIPHas Macca,
MOJISIPHBIN 00BEM, YTIEPOAHBIA CKeJeT, (yHKIMOHATbHAs TPYIIa,
pamvKai, HW30MEpHs, W30MEphl, TOMOJIOTUYCCKHA DS, TOMOJOTH,
YTJEBOAOPOIbl, KHUCIOPOJA- M a30TCOAEpIKAIINEe COECTUHEHUS,
OMOJOTUYECKN aKTHWBHBIC BemecTBa (YTJIEBOJBI, KUPBI, OCTKH),
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCTMHEHMUS, KPUCTAIUTNYIECKAsI PEIICTKA, THUITHl XHMUYECKUX PEaKITHiA
(OKHCITUTEIPHO-BOCCTAHOBUTENBHBIE, JK30-H  JHIOTCPMUYECKHE,
PEaKIIMU MOHHOTO 0OMEHa), pacTBOP, IEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJUTHYECKAST TUCCOIMAINS, OKHUCIUTEIh, BOCCTAHOBHUTEIb,
CKOPOCTb XMMHUYECKOH peaKIii, XMMHUUECKOE PAaBHOBECUE), TEOPUU U
3aKOHBI (TEOpHUS XMMHUYECKOTO CTPOCHHSI OPTaHWYEeCKHX BEIICCTB
A.M. bytnepoBa, Teopusi 3IEKTPOJIUTHUYECKOW ITUCCOLUAINH,
nepuouueckuii 3akoH [I.1. MenneneeBa, 3ak0oH COXpaHEHHUsI Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKUHN SI3BIK XUMHUH, (DAKTOIOTHYECKHE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYECHUH U OE30MaCHOM
WCIIOJIb30BAaHNN BAKHEUITNX HEOPTaHWYECKUX M OPTaHMYECKUX

OO0THe pe3ynbTaThl OCYTECTBISIOTCS B COOTBETCTBUU C JIMYHOCTHBIMH U MeTanpenmeTHbiMu pesynsratamu @PI'OC COO (IIpma3z Munoopuayku Poccum ot 17.05.2012 Ne 413
(penmaxkiust ot 27.12.2023 1.), B OpMHUPOBAHUHM KOTOPHIX YIaCTBYET 00Te0Opa3oBaTeTbHAS TUCIIITUIAHA.

JlucnuminHapHbie pe3yIbTaThl OCYTECTBISIIOTCS B COOTBETCTBUY € TPEOOBAaHUSAMH K IIPEAMETHBIM pesyiabraram 0azosoro yposus (I1P6), ycranoBnenabiMmu @I'OC COO (ITpuxa3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 tpemakmms ot 27.12.2023 1.), ¢ coXpaHEeHHEM HUCXOIHOW HyMepaIluu.
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MPOEKTHON  JIESITEIIbHOCTH,
npooiewm;

BBISIBIISITE MIPUYUHHO-CJIEICTBEHHBIE CBSI3HU u
aKTyaJu3upoOBaTh 3a7ayy, BBIABUIaTh TUIIOTE3y €€
pEeLIEHNs, HAaXOJUTh apryMEHThI JIsl JOKa3aTeabCTBa
CBOMX YTBEPKIAECHHH, 3a/1aBaTh MTAPAMETPHI U KPUTECPUH
pELICHHUS;

AHAJIN3UPOBATH IOJYYEHHBIE B XOJI€ PEUICHUS 3aJa4yu
pEe3yAbTaThl, KPUTUUECKHU OLIEHUBATH UX JI0CTOBEPHOCT,
MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIJIOBHSX;

YMETh TEPEHOCHUTh 3HAHUA B II03HABATEIIBHYIO U
MPaKTUYECKYIO 00JIaCTH KUZHEACATEIILHOCTH.

HaBBbIKAMHU  Pa3pELLICHUS

BEILICCTB B OBITY M MPAKTUYECKOM JICSTEIIHHOCTH YEIIOBEKa,;

SAP6 03. chopMHpOBAaHHOCTH YMEHHW BBISABJIATH XapaKTEPHbBIC
NPU3HAKK ¥ B3aWMOCBSI3b HM3YYCHHBIX MOHITHH, MPHMEHSTH
COOTBETCTBYIOIIME MOHATHUS TPH OMHCAHUM CTPOCHHUS U CBOMCTB
HEOPTaHMYECKUX M OPraHWYECKUX BEIIECTB M MX MPEeBpPALICHUI;
BBISIBIITh  B3aMMOCBSI3b XUMHUYECKUX 3HAHWN C TIOHATHUSAMH U
MIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

SIP6 04. chopMUpOBaHHOCTH YMEHUH HUCIIOIH30BaTh HANMEHOBAHHUS
XUMHUYECKUX COSTMHEHUN MEXKTYHAPOIHOTO COI03a TEOPETUIECKON U
MPUKJIATHON XMMHUH U TPUBUAIbHBIC Ha3BaHUS BAKHEHIIINX BEIICCTB
(aTHrNeH, aneTWIeH, TiaulepuH, ¢eHomn, (Gopmanbaerua, ykKcycHas
KHCJIOTA, TJIMIHH, YTapHbIW ra3, YIIEKUCIbIA a3, aMMHUaK, rarieHast
M3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M JPYTHX), COCTABIISTH
(bopMyIIbI HEOPTAaHUYECKUX W OPTaHMYECKUX BEIECTB, YPaBHEHUS
XUMHYECKHX pEaKIHid, OOBSICHATh WX CMBICHT, IOATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOUIUMHU
AKCIIEPUMEHTAMH U 3aIMCSIMU YPABHCHUN XMMHUECKUX PEAKITHIA;
P66 05. chOpMHUPOBAHHOCT, ~ YMEHUH  YCTaHABIIUBATH
MPUHAJIC)KHOCTh HM3YyYCHHBIX HEOPTraHWYECKHX W OPraHMYECKHX
BEUIECTB K OIpENEJIeHHBIM KjlaccaM U TpylnaMm COEIMHEHUH,
XapaKTepU30BaTh X COCTaB M BAXKHEHINIME CBOWCTBA; OMPEACISATH
BUJBl XUMUYECKUX CBsI3eH (KOBaJIEHTHAs, MOHHAsI, METaJUIMYecKasl,
BOJOPOJHAs), TUIBl KPUCTAUIMYECKHX  PEIIETOK  BEILIECTB;
KITacCCH(PUIIMPOBATH XUMHUYECKUE PEAKIIUM;

AP6 07. chopMHpOBaHHOCTH YMEHHMH MPOBOIUTH PACUETHI TIO
XUMUYECKUM (PopMyJiaM U YpaBHEHUSM XHMHUYECKHX PEAKIHi ¢
HCIIOJIb30BaHKEM (PU3NYECKUX BEIMYHH, XapaKTEPU3YIOLIMX BELIECTBA
C KOJIMYECTBEHHOUW CTOPOHBI: Macchl, 00beMa (HOPMaIIbHBIC YCIIOBHSI)
ra3oB, KOJMUYECTBA BEIIECTBA; UCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE
3HAHUS IS TPUHATHS PCIICHWA B KOHKPETHBIX JKU3HECHHBIX
CHUTYAIIHSIX, CBSA3aHHBIX C BEIIECCTBAMH M X IPUMCHEHHEM.

OK 02. Hcnonb3oBate
COBpPEMECHHBIE
CpEIICTBA TTOKCKA,
aHanmm3a u
UHTEPIPETAIIN
uH(pOpMaIuy U

JIn4HOCTHBIE Pe3yJabTaThl JO0JIKHBI
YacTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMS:
c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTUS  HAYKH WU
OOLIECTBEHHONW NPAKTUKH, OCHOBAaHHOI'O Ha JMajore

oTpa:kaTb B

JqucuuniuHapusie (IpeAMeTHbIC) Ppe3yJbTaTbl M JI0JKHBI
0TPaKaTh:

SAP6 06. BnageHHe OCHOBHBIMM METOJIaMU HAYYHOT'O IO3HAHUS
BEIIECTB U XUMHYECKUX SBJICHUU (HaOdrofeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHUE);

SAP6 07. chopMUpOBaHHOCTH YMEHHH TPOBOAMTH PACUETHI IO
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uH(POpPMAIIMOHHBIE
TEXHOJIOTUU TS
BBITIOJTHEHUS 3a/1a4
npo¢eCCHOHATBHOM
JEeSITETLHOCTH

KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJUKYJBTYPHOM MUPE;

COBEPIICHCTBOBAHUE  A3BIKOBOM W  YHMTATEIIbCKOU
KyJbTYpbl KakK CpEACTBa B3aUMOACHUCTBUS MEXKITY
JIIOABMU U MO3HAHUS MUPA.

MeranpeaMeTHbIe Pe3yJbTAThI J0JIKHbI OTPAKATD:
OBi1ageHnue YHHBEPCAJIbHBIMHU y4eOHBbIMHU
NMO3HABATEJIbHBIMHU ACHCTBHUSIMM:

B) pabota c undopmManmeii:

BJIQJIETh HaBbIKAMHM TMOJy4YeHUs UHOOpMAIUU U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh IOUCK, aHajiu3, CUCTEeMaTU3aluIi0 U
MHTEpIpEeTaio HHPOPMALIMK Pa3TUUHbIX BUA0B U (popm
MIPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (opMaTax C y4yeToM
Ha3HaueHWsT MHGOpPMAIMU U 1EeJIEBOM ayJAUTOPHH,
BBIOMpas ONTUMaJIbHYI0 (opMy TMpeACTaBICHUS U
BHU3yaJIM3alllN;

OIICHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTH HH(OPMAITHH,
€€ COOTBETCTBUE IPABOBBIM M MOPAJIBbHO-3THYECKUM

XUMHYECKUM (POpMysiaM M YpaBHCHUSM XHMHUECKUX DPEaKIHUU C
WCTIONTb30BaHNEM (PU3MYECKUX BEWYHH, XapaKTEPU3YIOIIHMX BEIISCTBA
C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bemMa (HOPMaJIbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIICCTBA; UCIIOJIb30BaTh CUCTEMHBIC XUMUYCCKHE
3HAHUS JUISI TPUHATHS PENICHUH B KOHKPETHBIX JKW3HEHHBIX
CHUTYAIIHsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

SAP6 08. chopmMHpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHATH
XUMHYECKHIA SKCTIEPUMEHT (TIpeBpaIeHUs] OPraHUYECKUX BEIIECTB
Py HArpeBaHWH, IMOJyYEHHWE STUJICHA W HM3yYCHHE €r0 CBOWCTB,
Ka4eCTBCHHBIC PEAaKIMU Ha albJETH/Ibl, KpaXMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypanus OSIKOB MPY HATPEBAaHHH, IIBETHHIC PEAKIIMH OCIIKOB;
MIPOBOANTH PEaKIIMK MOHHOTO OOMEHA, ONPEIeNSITh CPEy BOTHBIX
pacTBOpPOB, Ka4eCTBCHHBIC pEakiMu Ha Ccyiabdar-, kapOOHAT- W
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;, PEIIaTh YKCIICPUMCHTAIbHBIC
3amaun no temaM "Metamel" u "Hemeramibl") B COOTBETCTBUU C
MpaBWJIAMH TEXHUKH 0€301TaCHOCTH TIPH OOpAICHUH C BEIIECTBAMHU U
7a00paToOpHBIM  O0OpYIOBaHUEM; TPEIACTABISTh  PE3YJIbTATHI
XUMUYECKOTO DJKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKINA U (POPMYITUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

SAP6 09. chopMUPOBAHHOCTH YMEHUST aHATTM3UPOBATH XUMHUIECKYIO

HOpMam;
BJ'IEI[GTB HABBIKAMH  DAclO3HABAHMA M 3allATbI I/IH(l)OpM%III/IIO, MOJIy4YaeMyK0 W3 Pa3HbIX HCTOYHUKOB (CpPEICTB
MHpOpMALHH, MH(OPMALIOHHO 6esonacHocTy | MACCOBOM HH(pOpMalmH, ceTh IHTEpHET U IpyTHe).
JINYHOCTH.
OK 04. OppextrBHO | JIMYHOCTHBIE pe3yabTaTbl AOJLKHbI OTpakarh B | JlucuumiimHapHbie (mpeaMeTHbIe) pe3yJbTaTbl M JAOJIKHBI
B3aUMO/ICMCTBOBATh U | YACTH: OTpaKaATh:
paboTath B IPAKIAHCKOr0 BOCIIMTAHMS: AP6 08. chopMUpOBaHHOCTH YMEHUH IUIAHUPOBATH U BBITIOJIHATH
KOJIJICKTHUBE N TOTOBHOCTb BECTH COBMCCTHYIO JOCATCIBHOCTH B XUMHUYECKUHN OKCIICPUMCHT (npeBpameHI/m OPraHNYCCKHUX BCUICCTB
KOMAaHJIe HMHTepecax rpakIaHCKOro oOIecTBa; IIPY HArpeBaHWU, IOJYyYECHUE ITUJIECHA W HU3y4YEHUE €r0 CBOMCTB,

YMEHHE B3alMOJICCTBOBATD c COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUM C WX (DYHKIUSIMH U
Ha3HAUYEHHUEM.

MeTanpeaMeTHbIe Pe3yJbTAThI 10JKHbI OTPAKATD:
OgiaieHue YHUBEPCAJIbHBIMH KOMMYHMKATHUBHBIMU
JeHCTBUSIMU:

6) coBMecTHasi 1eATeJIbHOCTD:

MOHMMATh U MCIIONIB30BATh MIPEUMYIIECTBA KOMAHIHOW U

Ka4eCTBCHHBIC PEAKIMU Ha albJETH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY;
JeHaTypalys OCKOB MPU HAarpPEBaHWH, IIBETHBIC PEAKIIUU OCIIKOB;
MPOBOANTH PEAKIIMK MOHHOTO OOMEHA, ONPEEISITh CPEay BOIHBIX
pacTBOpPOB, KayeCTBEHHBbIE peakluu Ha cyibdar-, kapOOHAT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHHUSL; pelaTh KCIIEPUMEHTANIbHBIC
3amaun nmo temaM "Mertamnel" u "Hemeramibl'") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKU 0€30MaCHOCTH IIPU OOPAIIeHUH C BEIECTBAMU U
1abopaTopHbBIM  O0OpPYAOBAHHWEM; TMPEACTABISATh  PE3YyJIbTaThl




WHIIMBUIYaIbHON paOOTHI;

MPUHUMATh €I  COBMECTHOM  JI€ATEJIbHOCTH,
OpraHM30BbIBaTh U KOOPJIWHHUPOBATH JIEUCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATH IUIaH JAEHUCTBUM, paclpeeisiTh
PO C Yy4YeTOM MHEHHUU YYaCTHHKOB OOCYXAaTh
pe3yJIbTaThl COBMECTHOM pabOTHI.

OBiaseHue YHUBEPCAJIbHBIMU PpPeryJssTHBHbBIMHM
NeHCTBUSIMU:

I) IPUHATHE ce0sl M APYTUX JIIOIe:

MPUHUMATh MOTHBBI U apryMEHTbl JPYTUX JIOAEH MpH
aHaJIM3€ Pe3yNbTATOB ACATEIbHOCTH;

MpU3HABaTh CBOE NPABO W MPABO APYrUX JIOJAEH Ha
OIIHOKMU;

pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C TO3HIIHH
JPYTroro 4eaoBeKa.

XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alluCH  ypaBHEHHWI
COOTBETCTBYIOIIMX PEAKIMHA M (POPMYJIUPOBATH BHIBOJBI Ha OCHOBE
ITUX PE3yJIbTaTOB.

OK 07. JIM4HOCTHBIE pe3yJbTaThl J0/KHbI OTpakath B | JucumninuHapHbie (mpeaMeTrHble) pe3yabTaTbl M J0JIKHBI
CopnelicTBOBaTH YaCTH: OTpakaTh:

COXPAaHECHUIO IKOJIOTHYECKOr0 BOCIIUTAHMSA: SAP6 0l1. chopmMupoBaHHOCTH TPEACTABICHUI: O XUMHYECKOH
OKpY>KarolleH Cpeabl, | chOPMUPOBAHHOCTD JKOJIOTHYECKOU KYJIbTYPBI, | COCTABJIAIOIICH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHHU B
pecypcocOepeeHNI0, | MOHUMAHUE  BIMSHHS  COLMAJIbHO-DKOHOMHMYECKHX | TIO3HAHUM SIBICHUI NpUpoAbl, B (HOPMHUPOBAHUM MBIIUIEHUS U

NPUMEHSTH 3HaHUsI 00
U3MEHEHUHU KJIuMaTa,
TPUHIUIIBI
OepexKITMBOTO
IPOM3BOJICTBA,

3¢ (deKTUBHO
JIECTBOBAThH B
YPE3BBIIANHBIX
CUTYaIUsIX

MPOLIECCOB HA COCTOSTHHE IPUPOJTHON M COLMATBHOU
cpenpl, OCO3HaHUE rJ100aTBEHOTO xapaxkrepa
9KOJIOTHYECKHUX MPOOIeM;
IJJAHUPOBAaHUE U OCYIIECTBICHUE
OKpY’KaloIllel cpele Ha OCHOBE
YCTOWUYMBOIO Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENPUATHE [EHUCTBHUM, NPUHOCIIIMX BpeEL
OKpYXKaroIleHn Cpene;

YMEHHE MIPOTrHO3UPOBATH
DKOJIOTUYECKHE  TOCIEACTBUS
JIEUCTBUH, MPEIOTBPAIIATH UX.
MeranpeaMeTHbIe pe3yJIbTAThI 10JKHbI OTPAKATh:
Osnanenne YHHBEPCAJIbHBIMU y4eOHbIMH
MO3HABATEJIbHBIMHU 1CCTBUSIMH

B) paboTa ¢ nuHopmManuei:
WCIIOJIb30BAaTh  CPEJCTBA

NEeUCTBUII B
3HAHHUA IIenen

HeOJIaronpusTHhIE
MpeANpUHUMAEMBIX

WH(POPMAIIMOHHBIX |

KyJIbTYphl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH  TPaMOTHOCTH,
HEOOXOIMMOM ISl PEIICHUs NMPAKTHYCCKUX 3a7a4 M 3KOJOTHYCCKU
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM CPE/IE;
ApP6  10. c(OPMHUPOBAHHOCTH YMEHHH COOMIOAATh IpaBUiia
AKOJIOTUYECKH TIIeJIECO00Pa3HOTO MOBEACHHUS B OBITY M TPYIOBOI
JIETENBHOCTH B LIETISIX COXPAHEHUS CBOETO 37I0POBbSI U OKPYKAIOLIEH
MPUPOJHON Cpelbl; YUYUTHIBaTh OMACHOCTh BO3JCUCTBUSI HA JKUBbBIC
OpraHU3Mbl OIPEEIEHHBIX BEIIECTB, MOHUMAsl CMBICI MOKa3aTems
MPEAEIIBHON JOMYCTUMOW KOHIIEHTPALIVH.
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KOMMYHUKAIMOHHBIX ~ TEXHOJOTUH B  PCIICHHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aIMOHHBIX
3ama4y ¢ coOmrofeHreM TpeOOBaHW JPrOHOMUKH,
TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCOCOepEKEHHS,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM
0€30MacHOCTH.

ITK1.1
DKCITyaTUpOBaTh
TOJBIDKHOM COCTaB
JKEJIE3HBIX JI0POT

-OBJIAJICHUE YMEHHSMHU U HABBIKAMH Pa3]IMYHBIX BHUJIOB
MO3HABATEIBHON AEATENBHOCTU Ui U3YYEHHUS Pa3sHbBIX
CTOPOH OKPY’KaloIlIero MHpa;

NMPUMEHEHHE OCHOBHBIX  METOJOB  IO3HAHHUS
(HabmroeHus, HAyYHOTO SKCTIEPUMEHTA) IS U3YICHUS
Pa3IUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U IPOLIECCOB,
C KOTOPbIMU BO3HUKAET HEOOXOIUMOCTb CTAJIKUBATHCS B
npodeccuoHanbHOU cdepe;

- KJIaCCI/I(l)I/II_II/IPOBaTL HCOPraHN4CeCKUC U OPraHuvYCCKUC BCHICCTBA B
COOTBCTCTBUH C UX CTPOCHUCM

-yCTaHaBJINBATb 3aBUCUMOCTb (1)I/I3I/IKO-XI/IMI/I'~ICCKI/IX CBOICTB
OpraHUYCCKUX BCUICCTB OT CTPOCHUA MOJICKYJI
-yCTaHaBJINBATb 3aBUCUMOCTb (I)I/ISI/IKO-XI/IMI/I'-ICCKI/IX CBOICTB

HEOPraHMYECKUX BEIIECTB OT CTPOEHUSI ATOMOB M MOJIEKYJI, a TaK¥kKe
TUIA KPUCTAIIMYECKON pEIIETKU

-HCCIIeI0BaTh (PM3UKO-XMMHUYECKHE CBOMCTBA HCTUHHBIX PACTBOPOB
-OIECHUBATh  TIOCJIEACTBHS  OBITOBOM H  MPOM3BOJCTBEHHOI
JIeATEIIBHOCTH YeJIOBeKa € MO3UIMI SKOJIOTMYeCKol 0e30acHOCTH

ITK1.2 - OBJIQJICHUE YMEHUSAMU OIPEACIATh LEJIU U 3aaud | - KIACCH(PUIMPOBATH HEOPTAHUYECKUE U OPIraHMYECKHUE BELICCTBA B
[TpouzBoauTh NeSATeTbHOCTH,  BBIOMpaTh  CpPEACTBa  JJISI WX | COOTBETCTBUM C X CTPOCHUEM

TEXHUYECKOE JIOCTHMKEHHS Ha TTPAKTHUKE; -yCTaHABIMBATh 3aBUCHUMOCTh  (PU3UKO-XMMHUYECKUX  CBOWCTB
oOcCyXUBaHUE U OBJIAJIEHHE YMEHUSAMHU MIPOTHO3UPOBATH | OPTaHUYECKHUX BEIMIECTB OT CTPOEHUS MOJIEKYJT

PEMOHT TOJIBM>KHOTO HeOIaronpusTHHIC JKOJIOTUYECKHUE MTOCJIC/ICTBUS | -OILICHMBATh  TOCJEICTBUS  OBITOBOM M MPOU3BOJICTBEHHOM

COCTaBa JKEJIE3HBIX
JI0]20T" B COOTBETCTBHH
¢ TpeOOBaHUSIMU
TEXHOJIOTUYECKHUX
MIPOIIECCOB

NPEINPUHUMAEMBIX JEHCTBUH, TPEAOTBPAILATH HX;

— WCIOJIb30BAaHUE PA3JIUYHBIX HCTOYHUKOB  JIJIst
MOJIYYCHUS XUMUYECKOW H(OpMaIlUU, YMEHUE OIICHUTD
€€ JIOCTOBEPHOCTb IJi JOCTHXKEHHUS  XOPOLIUX
pe3yabTaToB B MpodeccuoHanbHoi cepe;

JIeATEITbHOCTH YeJIOBeKa € MO3UIMI 9KOJIOTMYeCKON 0e30MacHOCTH

- yMeTb cOOJII0/IaTh MpaBWia 3KOJOTMYECKH IEJIeCO00pa3HOro
MOBEICHUS B OBITY U TPYAOBOM JIEATEIBHOCTU B LIETSAX COXPAHECHUS
CBOETO 3J0pPOBbS M OKPYXKAIOUIEW NPUPOJHOU CPEIbl; YUYUTHIBATH
OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBbl OIPEICICHHBIX
BEILIECTB, IMOHMMAas CMBIC IOKAa3aTessl MPEAeIbHONU JOIYyCTUMOMN
KOHIICHTPALUH
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2. CTPYKTYPA B COJIEP)KAHME OBIIIEOBPA30BATEJILHOIT
JIBCQBSIJIBFtbI « XBMIIII»

2.1. O6beM MUCTIUTIIUHBI B BBl y4eOHOU pabOTHI

N O0bem B

Bup yueO6HO# paboThHI
yacax

O0BbEM 00pa30BaTEIBLHON MPOTrPAMMBI IUCIUILIAHBI 72
Cognepkanrie y4eOHOro Marepualia 64
BT.Ux
TEOPETUUECKUE 3aHATHS 36
NPaKTUYECKUE 3aHATHS 18
nabopaTOpHbIE 3aHATUS 6
KOHTPOIIbHBIE PabOTHI 4
IIpodeccuonaabHO OPMEHTUPOBAHHOE COJEpKaHue (colaepxKaHue
MPUKIATHOTO MOJYJIA)
BT .UX
TEOPETUUECKUE 3aHATHUS 4
MPaKTUYECKHUE 3aHITUS 4
Spomexxyrounas arrecranus (auddepeHIMpOBaHHBIA 3a4eT) *

[IpodeccrnoHaIbHO OPHUEHTUPOBAHHOE COJEP)KAaHUE MOXET OBITh pacmpenesieHo Mo pazgenaMm (TeMam) WIn
CKOHIICHTPUPOBAHO B pa3zzene [IpuximaaHoi Moayib.
* ®opMa POMEKyTOUHO ATTECTALIMH 1 KOIMYECTBO YacOB, OTBOAMMBIX Ha €€ IPOBEACHHE, PErIaMEHTHPYIOTCS
yueonbimM manom OIT CITIO
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2.2. TeMaTHYeCKU# IUIAH M cojIep:KaHie TUCHUILUTHHBI

ftaumenoBanue Copep:xanne yueOHOro Marepuasia (OCHOBHOe U NMPOo(ecCHOHAILHO OPUEHTHPOBAHHOE)", O0BéM | DopmupyemMbIe
pa3/iesioB U TeM J1a0opaTopHbIe ¥ NPAKTHYECKUE 3aHATHUSL, IPUKJIATHONH MOTYJIb 4acoB | KOMIIETCHUHMH
1 2 3 4
Conepixanue yueOHOro M| TepuaJia 64
Pa3nen 1. TeopeTuueckne¢ OCHOBBI XMMUM 16
Tema 1.1. Conep:xkanne y4eOHOr0 MaTepuasia 2 OK 01
OCHOBHBIE XUMHUYECKHUE | XUMUUECKUHN IEMEHT. ATOM. fIIp0o aTOMa, N30TOMNbL. DJIEKTPOHHAs 000JI0YKA. JDHEPrETUUECKHE
HNOHSATHS W  3aKOHBI, | yDOBHH, MOJYPOBHU. ATOMHBIEC OPOUTAIH, S-, P-, 0- 37eMeHThI. OCOOEHHOCTH pacIpeeICHUs 1
CTPOCHHE aTOMOB | JJIEKTPOHOB 10 OPOWTAISIM B aTOMaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
XUMHUYECKHUX JJIEMEHTOB | KOoH(puUrypanus atoMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
IIpakTnyeckue 3aHATHS
IIpakTnueckas padotra Nel. «OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHbI B XMMHHM U PaCUE€Thbl IO
YPaBHEHUSM XUMHYECKUX PEAKLIAI.
OTHOCUTEBHBIE aTOMHAs U MOJIEKYJIsipHasi Macchl. MossipHast macca. KonudecTBo BemiecTna. 1
MaccoBas noms BemiecTBa. 3akoH ABoraapo. MomspHbii 00beM Ta30B. OTHOCHTEIIbHAS
IUIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSAM XUMUYECKUX PEAKIIUNA C UCTIOJIB30BAHUEM MACCOBOM
JIOJTH BEIECTBa, 00beMa (HOpMaJTbHBIC YCIIOBHS ) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 1.2, Copnepsxanne y4e6HOT0 MaTepuasa 2 OKO1
HepI/IOJII/ILIeCKI/If/'I 3aKOH 1 HpaKTuqec](“e 3AHATUSA OK 02
IMepronuyeckas cuctema |TIpakTndeckas pabota Ne2. «/I3ydeHne TepuoIMIecKiX 3aKOHOMEPHOCTER U X B3aUMOCBSI3H CO IIK1.1
XMMHYECKUX DJIEMEHTOB | CTPOCHHEM aTOMOB).
H. WU. Menneneesa, ux |[leproanueckas cucTeMa XumMudeckux sneMentoB J[.M. Menneneesa. CBsi3b EPUOANIECKOTO
CBA3b C COBPEMEHHOM |3akoHa M [IeproIMUecKOi CHCTEMBI XUMHIECKHMX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHUS
TEOpHUeE CTPOCHHUS | aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MPOCTHIX U CJIOKHBIX BEIIECTB MO IpyImam u nepuojam llepuoanyeckoil cuctemsl. 3HaUeHUE 2

IIEPUOIUYECKOr0 3aKOHA M CUCTEMBI XUMHUYECKHUX di1eMeHTOB [[.11. MeHneneesa B pa3Butuu
HAyKU.YCTaHOBJIICHHE CBSI3M MEXIYy CTPOEHHEM aTOMOB XHMHYECKHX DJJIEMEHTOB H
IIEPUOJIUYECKUM H3MECHEHUEM CBOMCTB XUMHUYECKMX OJJIEMEHTOB M MX COCIUHEHUU B
COOTBETCTBHUU C NOJIOKeHUEM [leprnoauueckon cucreMsl. Perenne npakTuko-OpueHTUPOBaHHBIX
TEOPETUUYECKUX 3aJlaHuil Ha XapaKTepU3alUI0 XUMHUYECKUX 3JIEMEHTOB «Meramnnueckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKHUX DJIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM

CTPOCHHEM M IIOJOKEHHEM B IEPUOAUYECKON CUCTEME XMMHUYECKHX anemeHToB J[.U.

OO0pa3zoBarenbHas OpraHU3allys BIPaBE CAMOCTOSITEIBHO ONPEESNIATh MOCICAOBATEIPHOCTD H3YUYCHUS Pa3/IeioB U TEM, BXOAIANX B HUX, a TAKIKE MEPEPACIPEACISTh KOJTHISCTBO
4acoB JIJISl OCBOSHHS 00yJaroiTuMucs yaeOHOTO MaTepralia, ¢ y9eToM JIOTUKH (POPMHUPOBAHMSI TUCITUTUIMHAPHBIX PE3yIBTATOB, 001AMX U MPOQPEeCCHOHANBHBIX KOMIICTCHITUH,
MEXIPEIMETHBIX CBA3EH C IPYTUMHU JUCIUTUTMHAME 00Te00pazoBaTerbHOTO B 00TenpodeccnonHansHoro nukiIoB yueororo miana OIT CITO.
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MenneneeBay

Tema 1.5.

Crpoenue BeIlleCTBA
Y IIpUPOJA XUMHUYECKOU
cBsA3M. MHoroobpasue
BELIECTB

Conep:xkanne y4eOHOr0 MaTepuasia

CrpoeHue BelecTBa. XUMHUYECKask CBsI3b. BUIbl XUMIUUECKON CBSI3M (KOBAJEHTHAs HEMOJsIpHAas
U TIOJISIpHAsA, HOHHAS, MEeTAITINUecKas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHON XMMHYECKON
cBs3u  (OOMEHHBII W JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3p. BaneHTHOCTB.
DneKkTpooTpUlaTeabHOCTh. CTeneHb OKUCIeHuUs . IOHBI: KATHOHBI M aHUOHBI

IIpakTnyeckue 3aHATHSA

[MpakTryeckas padota Ne3. «CTpoeHHe BEIIeCTBA M MPUPOIa XUMUIESCKON CBSI3M.
JleMoHCTpaIysi MOJEICH KPUCTAUTMYSCKUX PEHIETOK: MOHHOM (XJIOpHI HATpHs), aTOMHOMN
(rpadut m arMasz), MOIEKYISAPHON (YTIIEKUCIIBIA Ta3, HOMA), METALUTUYCCKON (HATpHid, MarHui,
Me/b). PerieHre MpakTHYeCKUX 3aJaHuil Ha COCTABJICHHE DJICKTPOHHO-IpapuyecKux (hopmyi
3eMeHTOB 1-4 mepuoaoB

OK 01

Tema 14.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB

CoptepxaHyie yuyeOHOro MaTepuasia

Kiaccuukanus HeopraHM4ecKux BeIIeCTB. HOMEHKIIaTypa HEOPraHUYECKMX BEIECTB
(oKcHabl, TUAPOKCHU]IBI, KUCIOTHI, cOJiM). BemiecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO
cTpoeHusl. ArperatHbie cocTosiHUS BelecTBa. Kpucrannmuueckue u aMmopgHble BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUITbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHasi,
WOHHAs, METAJUTNIECKAsT). 3aBHCUMOCThH CBOVICTBA BEIIECTB OT THIA KPHCTAUTMUECKON PEIIETKH

IIpakTHyeckne 3aHATHS

IIpaktnyeckas padora Ned. «HomMenknarypa HEOpraHUYECKHX BEILIECTBY.

Pemenne npakTH4ecKMX 3aJaHUil MO KiacCU(pUKALMKU, HOMEHKIAType M XHMHUYECKUM
dbopMysiaM HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIaccoB (yrapHbli ra3, YrJIEKHCIbIN ras,
aMMHUaK, rallieHas U3BeCTb, HETallleHasl U3BECTh, TUThEBAs COJAa U APYIHX): HA3BAHUSI BEILIECTB
no mexxayHapoaHoi (MIOITAK) unu TpuBHanbHO HOMEHKIIATYpE U COCTaBJICHUE (POPMYJIBI
XUMHUYECKUX BEIIECTB, ONMpEACNiCHNuEe MPUHAMICKHOCTH K Kiaccy. [louck mHpOpMAIuy 1mo
Ha3BaHUAM, UJIEHTU(UKATOpaM, CTPYKTYpHBIM (hopMyiIaM. AHaAIIN3 XUMUYECKOW UH(OpMalny,
MOJIy4aeMO# M3 pa3HbIX UCTOYHHMKOB (CpelICTB MaccoBoil mH(popMauuu, cetb MHTepHeT U

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XCtIVITtOeci(
peakiui

Conep:xanne y4eOHOr0 MaTepuasa

Xumuueckass peakuus. Kiaccu(ukanuss XUMHUYECKUMX pPEAKIUd B HEOPraHUYECKOM U
OpraHNYeCKOW XMMHH. 3aKOHBI COXPAHEHUSI MACCHI BEIECTBA, COXPAHEHMS U NPEBPAILEHUS
SHEPTUM NPU XUMUYECKUX peakuusiX. OKUCINTETbHO-BOCCTAHOBUTENBHbBIE PEAKIIUH (YpaBHEHHS
OKHCIICHUS-BOCCTAHOBJICHHS, CTENEHb OKHCIICHUS, OKHUCIUTEIb U  BOCCTAHOBHTEID,
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLMU B IPUPOAE, INPOU3BOACTBEHHBIX IPOLECCaX U
KU3ZHEJIEATEIbHOCTH OPIaHN3MOB)

OK 01

Tema 1.6.

Conep:xkanne y4eOHOr0 Marepuasia

OK 01
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XUMHAYECKUX
XuMuueckoe

CxopocTb
peaKuuii.
paBHOBECHE

CKOpOCTh peakliid, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOIBI PEarupyroLIrX
BEIIECTB, KOHIICHTPAIIMN PEarupyrofX BEIIECTB, TEMIIEPATYPhl U IUIOMIAIA PEAKIIMOHHON
noBepXHOCTU. TeroBbie H3PPEKTH XUMHUECKUX PEAKIHIA: K30~ U SHAOTEPMHUECKHE PEAKIIUH.
OOpaTtumble peakiuu. XUMUYecKoe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XUMHUYECKOTO paBHOBECHS (KOHIEHTpALMs PEareHTOB WM MPOAYKTOB PEaKlUH, JaBICHHE,
temneparypa). [Ipunun Jle HlaTense

IIpakTnyeckue 3aHATHS

[TpakTuueckas padbora NeS.
peaKIm».

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (PAKTOPOB, BIUSIONMX Ha
M3MEHEHHE CKOPOCTH XUMHUIECKOH peakiinu. 3aBUCHMOCTh CKOPOCTH XUMUYECKON PEaKIIUU OT
NPUCYTCTBUS KaTajau3aTopa Ha MpUMEpPE pa3iokKeHHsS TEePOKCHIAa BOAOPOAA C MOMOIIBIO
TUOKCHIAa MapraHiia M Karajasbl. PemieHue MNpakTUKO-OPMEHTUPOBAHHBIX 3aJaHWi Ha
npuMeHenne npuniuna Jle-lllatenbe s HaX0XIEHUS HAITPABICHHS CMEIICHUST PABHOBECHS
XAMHYECKOH PeaKIiy U aHaIu3 (aKTOPOB, BIUSIOMIMX HAa CMEIICHUE XUMHYECKOTO PAaBHOBECHSI

«BnusHue paznuuHbIX (PAKTOPOB HAa CKOPOCTb XHMHUYECKOH

OK 02
[IK1.1

Tema 1.7.

PactBopsl, TEOpHUst
3JIEKTPOJIUTUYECKOU
IUCCOIMAIIMA W WOHHBIN
obMeH

Cojiep:kaHue y4eOHOTo MaTepuasia

PacTBoppl. Buabpl pacTBOpOB 1O COIEp)KAHHMIO PACTBOPEHHOI'O BEIIECTBA. PacTBOPUMOCTb.
[TonsTre 0 mUCHIEpCHBIX cucTeMaX. VICTHHHBIC W KOJUIOMIHBIC pacTBOphbl. MaccoBasi J0Js
BelecTBa B pactBope. [ToHsTHE 0 BoopoaHOM rnokasaresie (PH) pacTBopa. DnekTpoauTryecKas
muccoranyst. CHIbHBIC U C1a0bIe AJIEKTPOJIMTHI, HEAJICKTPOJIMTHI. Peakimyn HOHHOTO oOMeHa

JlaGopaTopHbIie 3aHATHS

Jlaboparophnas padora Nel «lIpuroroBienue pactBopoB».

[IpuroroBiieHrEe pacTBOPOB 33aJaHHON MaCCOBOM J10JIE PACTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peakuuMii HMOHHOro OOMEHa, OIpeAesieHue Cpeabl pPacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBHOTO MHAMKATOpa (KHcias, HeMTpanbHas, IIeJI0o4YHasi). 3aJaHusl Ha COCTABJICHHE
MOHHBIX peakuui. Pelienre npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA pacTBOPBHI,
UCTIOJIb3YeMbIe B OBITOBOW ¥ TIPOU3BOACTBEHHOM AEATEIIFHOCTH YEeTIOBEKa

OK 0T
OK 02
OK 04
OK 07

MK1.1,ITK 1.2

Kourpoasnas padora 1

CrpoeHue BenecTBa U XUMUYECKUE peakiyu (1o pazaeny 1)

Paznen 2. fteopranuyecka

A XUMUA

Tema 2.1.

Conep:xkanne y4eOHOr0 Marepuasia

Dusuko-xuMmnIecKue
CBOICTBa
HEOpPraHUYeCKUX BEIIECTB

Mertamnbl. Tlonoxenue MeTaisioB B IIepMOIMYECKOW CHUCTEME XMUMHUYECKHX SJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS AJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme ¢undeckue
cBoiicTBa MeTayuioB. CIulaBel METAUIOB. DJIEKTPOXUMHUYECKUN PsIi HAIIPSKEHUN METAJUIOB.
XUMHUYECKHE CBOMCTBA BAXKHEHIITMX METAJUIOB (HATPUA, KaJTui, KaJIbI[Ui, MATHUM, A TFOMUHUAMN,
IIUHK, XpOM, JXelle30, Meb) U HMX coeAuHeHuil. OO0mue crnocoObl MOTY4YEeHUS METaJUIOB.
[IpumeHeHne METaIOB B OBITY U TEXHUKE

OK 01

OK 02

OK 04
ITK1.1, T1IK 1.2
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Hemerambl. llonoxenne HemerayuioB B llepuoauueckoii cucreMe XMMUYECKHX dneMeHToB JI.M.
MenneneeBa U OCOOEHHOCTH CTPOSHHUSI aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAJUIOB. AJUTIOTPOITUS
HEMETAJUIOB (Ha IpUMeEpe KUCIOpoa, cephl, pocdopa u yriepoaa). XMMHIESCKHUE CBOMCTBA U
NPUMEHEHUE BOKHEUIIIMX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta, ¢ocdopa, yriiepoaa 1 KpeMHH )
U UX COCIUHEHHUH (OKCHIOB, KHUCIOPOICOAEPIKAIIUX KHUCIOT, BOAOPOJHBIX COCIMHEHUN).
[IpumMeHeHne BaXKHEUITNX HEMETAJUIOB U UX COCIMHEHUHN

XUMHUYECKME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB (OKCHUJIOB, TMAPOKCHIIOB,
KHUCJIOT, cojiei u Ap.). I'eHeTnueckass CBA3b HEOPraHWYECKHX BEILECTB, NMPUHAJJICKAIINX K
Pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEMHEHUH, BBICIINX OKCUJOB U TUAPOKCHJIOB

IIpakTnyeckue 3aHATHS

[Tpaktryeckas padota Neb. «DU3NKO-XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIIIECTBY.
CocraBlicHHEe YpaBHEHHH XUMHUYECKHX PEaKIHH C YYaCTHEM TPOCTBIX U  CJIOXKHBIX
HEOPTaHMYECKUX BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHJOB METANIOB, HEMETAIJIOB M
aM(OTEpHBIX PJIEMEHTOB; HCOPTAaHUIECKUX KHUCIIOT, OCHOBAaHUN U aM(DOTEPHBIX THIPOKCHUIOB;
HEOPTraHUYECKUX COJICH, XapaKTEPU3YIOIIMX X CBOWCTBA.

Pacuérel Macchl BelecTBa Wil 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OJTHOTO M3 yYaCTBYIOMINX B PEAKIIMH BEIIECTB, pacUEThl Macchl (00bEMa, KOTHMIECTBA
BEII[ECTBA) MPOAYKTOB PEAKIIMU, €CITU OJIHO U3 BEIIECTB UMEET MpuUMecH. Pelienne npakTuko-
OpMEHTUPOBAHHBIX 3aJlaHUI HA CBOWMCTBA, COCTaB, MOJyYeHUE W OE30MacHOE MCTOIh30BAHUE
BOKHEHIIINX HEOPraHUYIECKUX BEIIECTB B OBITY M MPOGECCHOHATBHON IEITETHHOCTH YEIOBEKA

Tema 2.2.
Nnentndukanys
HEOPraHWYECKHUX BEIICCTB

Copaepxanne y4eOHOro0 MarepuaJia

JlabGopaTopHble 3aHATHS

JlaGoparopHast padota Ne2 «VneHTH(UKAIMS HEOPraHMUYECKHX BEIIIECTBY.

Pemenune sxcriepMMEHTATBHBIX 33/1a4 10 XMMHUYECKHM CBOMCTBAM METAJNIOB M HEMETAIIJIOB, 110
pacro3HaBaHUIO W TIOJYYCHUIO COCAWHCHHA METaUIOB W HEMETAUIOB (B3aWMOJICHCTBHC
THIPOKCH/IA aJTFOMHHUS C paCTBOPAMHK KHCJIOT | 1IesIoueH,). MneHTndukaus HeopraHunaecKux
BEIIECTB C MCIIOJIb30BAaHUEM MX (DU3MKO-XUMHUYCCKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBCHHBIX
peakiuii. KauecTBeHHBbIC peakiuu Ha cysibdar-, KapOOHAT- ¥ XJIOPHI-AaHHOHBI, HA KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHS

OKO01
OK 02
OK 04

Kounrpoabnasi padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pa3aeiy 2)

Paznen 3. Teoperuueckue

OCHOBBI OPraHUYeCKOM XUMHUH

Tema 3.1.
Knaccuduxarms,

CTpOCHHE u

HOMEHKJIaTypa

Coaepxanne y4eOHOro MaTepuaJia

ITpeamer opraHN4ecKON XUMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MIOJIyYEHUH HOBBIX
BEIIECTB M MaTepuaioB. Teopus cTpoeHus opraHuuyeckux coenuHeHuid A.M. Bytieposa, eé
OCHOBHBIE 1oJI0keHus1. CTPYKTypHbIE ()OpMYIIbI OPraHMYECKUX BEIIECTB. | OMOIOTHs, H30MepHs.

N EN I

OKO1
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OpPraHu4eCKux BCUICCTB

XUMHUYECKast CBSA3b B OPIraHUYECKUX COEMHEHMAX: KPATHBIE CBA3HU, O- U II-CBSI3U.

[IpencraBnenne o kinaccupuKamuy OpraHMYECKHX BemecTB. HoMeHKIaTypa OpraHMuecKux
COCIMHEHUN (CHUCTEeMaTHYecKas) M TPUBHAIBHBIC HAa3BaHUS BAKHEHIINX MpeICTaBUTENCH
KJIACCOB OPraHUYECKUX BEILECTB

IIpakTnyeckue 3aHATHS

[Ipaktiueckas padora Ne7. «HomeHkmatypa opraHn4ecKux BEIIECTBY.

O3zHakomiieHue ¢ oOpa3luaMu OpPraHMYecKUX BELIECTB M MaTepHallaMd HAa HUX OCHOBE,
MOJIEIUPOBAHNUE  MOJIEKYJ  OpPraHMYECKHUX  BEIECTB, HAOIIOACHHME W OINUCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MNPEBPAIICHUI0 OPraHUYECKHX BEIIECTB MPU HArpeBaHUU
(nnaBnenue, oOyriauBaHue u ropenue). CocTaBieHUE MOIHBIX U COKPAILEHHBIX CTPYKTYPHBIX
(dbopMys OpraHMYECKMX BEIIECTB OTMEIBHBIX KJIACCOB, HCIIONB3Ysl WX Ha3BaHHUS 110
CUCTEMAaTUYECKON U TPHUBHAJIBHON HOMEHKJIAType (ITHIIEH, alueTWIEH, INIMLEPUH, (EeHoI,
(dopManbaerus, ykcycHasi KUCJIOTa, IMULIKH). PacueTsl nmpocreiiiieil popMyiibl OpraHnyecKoi
MOJIEKYJIbI, HCXOJIsI U3 DJIEMEHTHOT0 coctana (B %0)

Paspen 4. YriieBomopozel

Tema 4.1.
Yrnesomopompl  m mx
IPUPOOHBIE  VICTOYHVIKM

CozeprkaHue yyeOHOro mMarepuaia

[IpenenbHbIe yrieBOAOPOIbI (AJIKAHbI): COCTAB M CTPOCHUE, TOMOJIOTHUYECKUH psl. MeTaH U 3TaH:
COCTaB, CTPOCHUE, (PU3MUECKUE U XMMHYECKHE CBOMCTBA (pEaklMU 3aMeIlleHus U TOPEeHus),
MOJTyYEHUE U IPUMEHEHUE.

Hermpenenphble yrieBonopoabl (JIKEHbI, allKaJUEHbI, aIKUHBbI).

AJKeHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUN psiA. DTUIEH U MIPONWIEH: COCTaB, CTPOCHHE,
(du3nuecKre 1 XMUMHUYECKUE CBOMCTBA (PeaKLU THAPUPOBAHUS, TaIOT€HUPOBAHUS, THAPATALIUH,
OKHCIICHHSI U TMOJUMEpHU3alliH) MOJy4YyeHHe M NpuMeHeHue. AJkaaueHsl: OyramueH-1,3 u
MeTuia0yTaaueH-1,3, XuMHYecKoe CTpoeHHe, CBOMCTBA (peakiys MONIMMepU3alim), IPUMEHEHUE
(11 cuHTE3a NPUPOJHOTO M CHUHTETUYECKOIO Kaydyka M pPE3HHbI). AJIKMHBI: COCTaB U
O0COOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH PAJl. ALETUIIEH: COCTaB, XUMHUYECKOE CTPOEHUE,
¢du3nuecKre U XMMUYECKHE CBOMCTBA (peakLuy TUAPUPOBaHMs, FaJIOT€HUPOBAHNUS, THIpaTallun
TOpEHUsl), OJTy4YeHUE U IIPUMEHEHNE (MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIsl CBAPKU U

PE3KH METAJLJIOB)

ApoMaTtnueckue yrieBoaopoasl (apeHsl). beH3oir u Tomyosr: cocTaB, CTpOCHHE, (PU3UYECKUE U

XMMUYECKHE CBOIMCTBA (peaKiuy rajJoreHUpOBaHUs U HUTPOBAHMUSA), IOJIyUYeHUE U IPUMEHEHUE.
TOKCMYHOCTH apeHOB (BJIMSHHE OE€H30J1a HAa OPTaHU3M uesoBeka). ['eHeTnueckas CBsi3b MEXKIY
yIJIEBOAOPOAAMH, MPHHAIEKAIUMI K Ppa3iIuuHblM Kiaccam.lIpuponHble  MCTOYHUKH
yriesoaopoaos. [Ipupoanslit ra3 u nomytHele HedTsaHble ra3el. Hedts u €€ npoucxoxaeHue.
Cnoco0bI nepepaboTku He(TH: TEPEroHKa, KPEKUHT (TEPMUYECKHUA, KaTaTUTHYECKUIT), TUPOIH3.
[TpoxykTe nepepaboTKH HeTH, 175 IpUMEHEHHE B IPOMBIIIICHHOCTH

u B ObITy. KaMeHHBII yroib 1 IpOAYKTHI €ro nepepadboTKu

OK 01

OK 02

OK 04
ITK1.1,TIK 1.2
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Tema 4.2.

Conep:xanue y4yedOHOro MaTepuaia

DOU3UKO-XUMUYECKUE

JlaGopaTopHble 3aHATHSI

CBOMCTBa yrieBogopoaOB

JlaGoparophas padora Ne3 «CBoncTBa yriieBOIOPOIOBY.

TpuBHanbHas U MEXAYHApOJHAs HOMEHKIIATypa, XMMHUECKHUE CBOMCTBA, CIOCOOBI OJTyUEHUs
yraeBonoponos. Iloirydyenne sTuiieHa U U3ydeHUe ero CBOMCTB. MoaennpoBaHue MOJIEKYN U
XMMHUYECKUX IPEBpAILlEHUI YIIeBOJOPOIOB (Ha IPUMEPE 3TaHa, ITUJIEHA, alleTHUIIEHA U JIp.) U
raJIOr€HONPOU3BOIHBIX

OK 02
OK 04

Pa3nesa 5. Kucsioponocone

Kale OPraHnieCKue COCAMHCHUSA

Tema5.1.

Conep:xanne y4eOHOro MaTeprasia

Cruptel. Genon

[IpenenpHble OIHOATOMHBIE CIMPTHI (METAHOJ U 3TAHOJ): CTPOEHUE, (DU3NYECKHUE U XUMUUECKUE
CBOICTBa (peakluu C aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOI0POJaMH, TOPEHHE), TPUMEHEHHE.
Bonopoansie cBsizu MeXy MOJIeKyJaMu cnupToB. Du3nonorunyeckoe ACCTBUE METaHONIa U
JTaHOJA HAa OpPraHWU3M 4YeJoOBeKa. MHOT0AaTOMHBIC CHUPTHI (STUJICHIJIIMKONIb W TIUIEPHH):
CTpOEHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICICTBHE CO IIEIOYHBIMU METaJIaMH,
Ka4eCTBEHHAs! PEaKIMsI Ha MHOTOATOMHBIE CTIUPTHI). PDU3NOTOTHYECKOE IEHCTBHE Ha OPTaHU3M
yenoBeka. l[IpuMeHeHue rnuuepuHa U ATUIEHITUMKOIA. PeHon. CTpoeHHE MOJIEKYIbl,
busnyueckre U XxuMudeckue cBoiictsa (eHona. TokcmuHOCTH (heHoNa, ero (PU3NOIOTHIECKOE
JeicTBrE Ha opraHus3M yesoBeka. [Ipumenenue gpenona

OK 01
OK 07

Tema 5.2,
AJbaeruanl.
KapOoHOBbIE KHCIIOTHI.
Crnoxubie 3pups

Copep:xanne yueOHOro MarepuaJia

Anbaeruibl U KETOHbI ((POpMalbIETU, AlETaNbICTU, ALETOH): CTPOCHUE, (DU3UYECKUE U

XMMHUYECKHE CBOMCTBA (pEaKlUMU OKHUCIEHUS W BOCCTAHOBJIEHHUS, KAaU€CTBEHHBIE DPEAKIIMH),
nojryyeHue u npumeHenrue. OTHOOCHOBHBIE MpeiebHbIe KapOOHOBbIE KUCIOTHI (MypaBbUHAs U
YKCYCHAasl KUCIIOTHI): CTPOCHHUE, (PU3HUECKre U XUMUIECKHE CBOWCTBA (0OIIHe CBOWCTBA KHCIIOT,
peakuus 3TepupuKalnn), mojiydeHue u npuMmeHenne. CTeapuHoBas U 0JICMHOBAsE KUCIIOTHI KaK
MIPEACTABUTEIH BBICIINX KApPOOHOBBIX KUCIIOT. MbITa KaK COJIM BBICIIIMX KAPOOHOBBIX KUCIIOT, UX
Moromiee aeiictBue. CrnoxkHble 3(UpBl Kak NMPOU3BOAHBIE KapOOHOBBIX KHCIOT. I'maponu3
cioxkHbIX 3pupoB. XKupsl. ['naponus sxupos. [Ipumenenue xupoB. buonornueckas posb sKupoB

OKO01
OK 02
OK 04

Tema 5.3.
YrieBoasl

CojneprkaHue y4eOHOT0 MaTepHaia

YTIEBOABL: COCTaB, KiacCU(UKaLUsA YIIEBOAOB (MOHO-, OU- M IoJiMcaxapuiel). [moko3a —
MPOCTEUININI MOHOCAXapHI: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3UYECKHUE U XUMUUYECKHE
CBOICTBa TIIIOKO3bI (B3aMMOJECHCTBUE C TUAPOKCHIOM Menu (S), okucieHne aMMHadHbIM
pacTBopoM okcujia cepedpa (I), BocctaHoBICHUE, OPOKEHUE TITFOKO3bI), HAXOXKICHUE B IPUPO/IC,
MIPUMEHEHUE TIIOKO3bI, OMOJIOTHYECKasi POJIb B KU3HEACITEIBHOCTH OpraHU3Ma 4YesIOBeKa.
®otocunTe3. OpyKTo3a Kak M30Mep MOKo3bl. Caxapo3a — NpeACTaBUTENb AMCAXapUIOB,
TUAPOJIU3 Caxapo3bl, HAXOXKACHUE B NPUPOAE M NpuMeHeHue. [lonucaxapuapl: Kpaxmaia U
[EJUTI0N03a KaK MPHUPOAHbIE ToauMepbl. CTpoeHHe KpaxMaia M IEJUTI0I03bl, (PU3UYeCKHe U
XUMHUYECKUE CBOWCTBA KpaxMaJa (TUIPOIIN3, KAYeCTBEHHAS PEAKITUS C HOJIOM)

OKO01
OK 02
OK 04
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Tema 5.4. Conepsxanmne y4e0HOro Marepuaa 4 OKO01
DU3UKO-XUMHUYECKUE IIpakTHYecKHe 3aHATHS OK 02
CBOMCTBa IIpaktnueckas pabota Ned. «HoMmeHKiarypa KHUCIOPOAOCOIAEPXKAILIUMX OPraHUYECKUX OK 04
KHCJIOPOJIOCO/IEPKAIMX | COCTMHEHUI.
OpraHNUYeCKUX TpuBnanbHas 1 MEXIyHapOIHAas HOMEHKIATypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOIyYEHHS
COEIVHEHUN CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KHUCIOT U 3()PUPOB, AIbAEINUA0B U KeTOHOB. COCTaBlICHHE CXEM

peakuuii (B TOM 4HUCIE MO NPEIJIOKEHHBIM LENOYKaM IPEBPALIEHUI), XapaKTepU3YIOLIUX

XUMHYECKUE CBOKWCTBA KUCIOPOJOCOAEPHKAILINX OPraHUYECKUX COETUHEHUI 4

[Ipaktuueckas padbora Ne9. «Xumuueckue U (PU3MUECKHE CBOMCTBA KHCIOPOIOCOIEPIKALINX

OpPraHMYECKUX COEAUHEHUS.

[IpoBenenue, HaOMIOJEHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CIUPTOB,

KauyeCTBEHHBIC PEAKIMK OJHOATOMHBIX CIUPTOB (OKuCIeHHE dTaHoia okcuaom meau (II)),

MHOT0aTOMHBIX CIIUPTOB (B3aUMOAEUCTBHE IIIMLEPUHA C TUIPOKCUIOM MeaH (51)), anbaeruio

(OKuCJIeHME aMMHadHbIM pacTBOpoM okcuga cepebpa(l) u rumpokcugom wmemu  (S),

B3aMMO/IEHCTBHE Kpaxmaia ¢ HO/10M), U3yYeHHUE CBOICTB pacTBOPA YKCYCHOM KHCIIOTHI
Pa3nen 6. A3oTconepaxany e opraHnyeckue coeIuHeHUs! 4
Tema 6.1. Copnep:kanue y4e0HOro MaTepHuaa 4 OK 01
AMUHBI. AMUHBI: METUIAMHH — NPOCTEUIIMK NPEICTABUTENb aAMUHOB: COCTaB, XMMHUYECKOE CTPOEHHE, OK 02
AMVHOKHUCIIOTBI. ¢u3nueckne W XWMHYECKHE CBOWCTBA, HAXOXJACHHE B MPHUPOAC. AMHHOKHCIOTHI Kak OK 04
benku am(poTepHbIe OpraHnyeckue coequHeHus. u3nyeckrue 1 XMMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT )

(Ha mpumepe riumuHa). buonmornyeckoe 3HaueHue amuHokucioT. llentuael. benku kak

npHUpoAHbIE ouMepsl. [lepBuyHas, BropuyHas U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE

CBOMCTBa OEJIKOB: T'MPOJIN3, ICHATYpaLlisl, KAaUeCTBEHHbIE PEaKLUU Ha OeJIKU

IIpakTHyeckue 3aHATHHA

IIpakTueckas padora Nel(. «CBoncTBa a30TOCOACPKAIIMX OPraHUYECKUX COCIUHEHUI.

Ousnyeckue U XHMHUYECKHE CBOWCTBA aMHHOB (peakUMH C KHCIOTAMH W TOpEHUs) u 2

aMUHOKUCIIOT (Ha pumepe rauiuHa). HaGmonenue u onucanue 1eMOHCTPAIIMOHHBIX OIBITOB:

JICHaTypaIys OSIKOB IMPU HArPEBaHUH, IIBETHBIC PEAKIIUU OCIIKOB
Pazznes /. BeicokoMoieky sIpHbIe COeANHEHHUsI 2
Tema 7.1. Coneprxanne y4eOHOro Marepuaia 2 OK 01
[ImacTmaccsl. IlpakTHyeckne 3aHATHS 2 OK 02
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Kayuayxu. Bonokna

llpaktiaeckass pabora Nell. «Cunre3, aHanu3 U KiacCU(PUKALUA BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI»

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPU3AINH, CPEAHssT MOJIeKyJsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSANHEHUI — MONUMEepU3anus 1 MOJTUKOHICHCAIIUS.
O3zHakomileHHEe ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:
IJIACTMACCHI (TIOJIUATUIIEH, TTOJTUTTPOIIUIICH, TOTMBUHUIXJIOPHI, TIOJIUCTUPOI); HATypaTbHBIN U
CHUHTETHYECKHE KaydyKd (OyTaJMeHOBBIM, XJOPOMPEHOBBIH W H30MPEHOBBIN);, BOJOKHA
(HaTtypanmpHBIE (XJIOTIOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (AllETAaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KAIpOH U JIABCaH)

OK 04
ITK1.1, 1IK 1.2

KonrposabHasi padora 3

CTpyKTypa U CBOMCTBA OPraHMYECKHX BELIECTB (IO pazaenam 3-7)

IIpogeccronanbHO opuel

THPOBaHHOE cofiepsKaHue (Colep:kaHne NPHKIATHOTO MOXYJIs)’

Pa3nen 8. Xumusi B ObITY

140 l'lpOI/BBOI[CTBeHHOﬁ ACATCJIBbHOCTH Y€/I0OBCKA

Tema 8.1.

Conep:xaHne y4eOHOro Marepuasia

00| 00| OO0 [Ny

XUMHYECKHE TEXHOIOTUH
B HOBCEIHEBHOM
Hu npodheCCUOHATBHOM
JNEeATEIILHOCTH YeI0BEKa

[IpaBuna skonoOrM4ecku LEenecooOpa3HOro MOBEACHUSA B OBITY M TPYAOBOU JECATEIBHOCTH B
LEeIsIX COXPAHEHMsI CBOETrO 3I0pPOBbsl M OKpYXarolledl MNPUPOAHON Cpelbl, ONaCHOCTb
BO3JICMCTBUS Ha JKMBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTIEIBbHBIX KJIACCOB
(yrieBomopo/ibl, CIUPTHI, (PEHONBI, XJIOPOPTaHWIECKUE MPOU3BOJIHBIC, ANBIACTUIBI H IP.),
IIOKa3aTeNb MPEACIIBHO JIONYCTUMOM KOHLIEHTPALMM U €ro UCIoJIb30BaHue. Poib Xxumuu B
00eCreYeHnH DKOJIOTUYECKOM, IHEPreTHUECKOW W THIINEBOM O€30MacHOCTH, Pa3BUTHU
MEIUIMHBI, CO3/IaHUU HOBBIX MaTepuajoB (B 3aBUCHUMOCTH OT BHJa NPO(pECCHOHATBLHOU
JeATEIEHOCTH ), HOBBIX HCTOYHHKOB YHEPTUH (JIbTEPHATHBHBIC NCTOYHUKHY dHEprun). [lonsTre
0 HAYYHBIX METOJIaX TIO3HAHMS BEIIECTB M XMMHUYECKHUX peakiuil. [IpeacraBnenns 06 o0mumx
HAy4YHBIX NPUHLHUIAX MPOMBIIUIEHHOTO MOJXYYeHHs] BaKHEHMIIMX BEUIECTB (Ha MpuMepax
MIPOU3BOJICTBA aMMHUAKa, CEPHON KUCIIOTBI, METaHOJa). XUMHUS U 3J0POBBE YEJIOBEKA: MTpaBUiIa
0€3011aCHOT0 UCII0JIb30BAHUS JICKAPCTBEHHBIX MTPENapaToB, OBITOBOM XUMHH B IIOBCETHEBHOM
KU3HU

IIpakTnyeckue 3ansaTHS

[IpakTuueckas padora Nel2. «IIpuMeHeHne XuMuyeckux BELIECTB U TEXHOJOTMU C YYETOM
Oymymieit poheCCHOHATLHOM IESITETTHHOCTI).

Pemenue keiic-3agay mo TeMaM: NUIIEBBIE NPOAYKTHI, OCHOBBI PAIlOHAIBHOIO MUTAHUS,
BOKHEHIINE CTPOUTEIbHBIE W KOHCTPYKIIMOHHBIE MAaTE€pPHANBI, CEIbCKOXO03SHCTBEHHOE
MIPOM3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTEpPHUaJIbl JJsl dJEKTPOHUKH, HAHOMATEPHAIIbI,

TCKCTHUJIBHBIC BOJIOKHA, MCTOYHHUKHW JHCPTHUH, OPraHUYCCKHUEC W MHUHCPAJIBHBIC Yﬂ06peHI/I$I,

OKO01

OKO02

OK 04

OK 07
ITK1.1,TIK 1.2
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JIEKapCTBEHHbIE M KOCMETHYECKUE Mpenaparbl, ObITOBAst XUMHS, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX H
CUHTETHUYECKUX BOJIOKOH. 3amuTa: [IpencraBienue pe3ynbTaToB pelIeHHs Keiic-3a1a4 B popme
MUHH-JIOKJIa/1a (JIOMyCKaeTCsl MCIOJIb30BaHNE TpadUIecKuX M MPE3eHTAIIMOHHBIX MaTepPHaJIOB)

SlpomexxyTouHasi attectauus Mo auciuruiiHe (auddepeHIMpoBaHHBIN 3a4UeT)

Bcero

12
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3. YcioBusi peaim3anuu MpPorpaMMsbl 00111e00pa3oBaTeIbHOI JUCIMIIIHHBI

3.1. MarepuaibHO-TEXHHYeCKOe o0ecriedeHne

OcBoenue nporpammbl oomieoopazoparensHoi quciuiuimabl OO/1 .04 Xumus ocymecTBiaseTcs
B MpoQeCcCHOHATBHON 00pa30BaTEeNbHON OpPTaHMU3AINK, PEeATH3yIOIIe 00pa30BaTeNbHYI0 MPOrPAMMY
cpenHero obmiero obOpa3oBanus B mpenenax ocBoeHuss OYIOYI CIIO na 0a3e OCHOBHOTO 0O0IIEro
oOpaszoBaHMs, B KaOMHETE XUMHUH C JIabopatopueld M JTaOOPaHTCKOM KOMHATOW, B KOTOPOM HMEETCS
BO3MOYXHOCTh 00€CIIeYUTh CBOOOMHBIN JOCTYIl B MIHTEpHET BO BpeMs y4eOHOTO 3aHSATHS U B MEPHO/T
BHEYUYEOHOI JesITETPHOCTH 00YYatOIIUXCS.

[lomemenne kabuHeTa yaoBIeTBOpsET TpeboBanusM CaHUTAPHO-3IUAEMHUOIOTMYECKUX TTPABUIT
n HopmatuBoB (CanlluH 2.4.2 Ne 178-02) um ocHamieHO THUIIOBBIM OOOPYJAOBaHHMEM, YKa3aHHBIM B
HACTOSIIIINX TPEOOBAHUSX, B TOM YHCJIE CIIEHUATN3UPOBAHHON Y4eOHON MEOETbIO U CPEeICTBAMU O0yYEHUS,
JOCTaTOYHBIMH JIs BHITIOJTHEHHSI TPEOOBaHMIA K YPOBHIO ITOTOTOBKH O0YYaOIIHXCSI.

B xabuHeTe mmeeTcs MyJlbTUMEIUHHOE 000pYAOBaHHE, MMOCPEICTBOM KOTOPOTO YYaCTHUKH
00pa30BaTeNbHOTO IMpOIiecCa MPOCMATPUBAIOT BHU3YaJbHYI0 HH(OpPMAIMIO MO XHMHH, CO3JAIOT
Mpe3eHTAINH, BUICOMATEPHAIIBI U T. II.

B coctaB y4e0HO-METOIUYECKOTO M MAaTEPHATBbHO-TEXHUIECKOTO OCHAIICHHUS KaOMHETa XUMHH
BXOJISIT:

Cromer  yueOusie — 15 miT., ctynps ydenmueckue -30 mr., yueOHas [OcKa MapKepHas,
pabodee MecTo mpernoAaBaTelsis (CTON MPernoaBaTelis, CTYJ, KOMIBIOTEPHBIA CTOJ), TIEPCOHAIBHBIN
KOMIThIOTEP (CUCTEMHBIN OJIOK, MOHUTOD, KJIABHATYPa, MBIIIIKA), BUJICOITPOCKTOP, IKpaH, 000py10BaHNE
W pEaKTHBBI IS TIPOBEACHHS Ja0OpPAaTOPHBIX PaboT, pabouyuii CTOJ IS MPOBEICHUS JTabOpaTOPHBIX
OTIBITOB, IPUHYAUTEIbHAS BBITSDKHAS BEHTHIISIIHS

WNudopmarmioHHbie CTEHTBI:

[lepuonuueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa

Tabnuma pacTBOPUMOCTH

OCHOBHBIE KJIaCChl HEOPTAaHMUYECKHUX BEIIECTB

OxpaHa Tyaa Nnpu MPOBEACHUHU OIBITOB

CHUMBOJIBI XUMUYECKUX DJIEMEHTOB

OO0i1ast 0MoJIOrHs

Nmeetcs 6ubnmoTeunblit pOHA, B KOTOPBINA BXOAAT YUYEOHUKU U y4eOHO-METOIMUECKUIA KOMITJIEKC
(YMK), kHUTH A7 9TEHUS 110 XUMUHU, PEKOMEH/IOBAHHBIC WJIA JOMYIIEHHBIC IS MCIIOIh30BAaHUS B
po(hecCHOHABHBIX 00Pa30BaTEIbHBIX OPTaHU3ANMIX, PEATH3YIOINX 00pa30BaTEIbHYI0 MPOrPaMMYy
cpenrero obmero obpasoBanmst B mpeaenax ocBoeHus OYIOYI CIIO Ha Ga3e OCHOBHOTrO 00IIero
o0Opa3oBaHUsI.

B mponecce ocBoenust nporpammbl yueOHoW aucuuriiuHbel BJ1.04 Xumusi cTylAeHTbl UMEIOT
BO3MOXXHOCTh pa0OTBl B 3JIeKTpoHHOW OmOmmoreke OBC (pabora ¢ ANEKTPOHHBIMH KHHTAMH,
MpaKTUKyMaMu, TECTaMH)

3.2. BuopmanuoHHoe odecnieyeHHe peain3aluy MporpaMMbl

Jist peanuzaiue mporpamMMbl OMOIMOTeUHBIN (HOHTT 00pa30BaTEIBHON OpraHU3aIMH YKOMIUIEKTOBAH
TIeYaTHBIC U/WIN JJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIMOHHBIE PECYPChI, PEKOMEHIOBAaHHBIE JIJIsI
HCIOJIb30BaHUS B 00Pa30BaTEILHOM ITIpoliecce.

3.2.1. IleyaTusle U3gaHUI

1. Audpunorenona, M. B. Xumust: y4eOHUK M NMPAKTUKYM JUIsl CPEAHETO MPO(hecCHOHATBLHOrO
oOpaszoBanus / . B. Audpunorenona, A. B. babkos, B.A. [lonkoB. — 2-e u3a., UcHp. M JIOI.
Mocksa: UznarensctBo FOpaiit, 2022- 291 c.

2. Hleromuxuna, H. A. Oomas xumus: yueonuk uist CI1O / H. A. llleronuxuna, JI. B. MunaeBckasi.
— Canxkrt-IlerepOypr: Jlanp, 2023 — 164 c.

3 Hukonbckuii, A. b. Xumus: YueOHUK U MPaKTHKyM npodeccuoHaibHoro oopazosanus / A. b.
Hukonsckuii, A. B. CyBopoB. — 2-¢ u3., mepepad. u gon. — Mocka: U3znatensctBo FOpaiit, 2023
507 c.

4 Xumust: yaeOHUK TS CpeIHEro npodeccuoHanbHoro oopazosanus / F0. A. Jlebenes, I'. H. danees,
A. M. T'onyGeB, B. H. [llanmoBan; o obmeii penakmueii I'. H. ®aneeBa. — 2-e uzm., nepepad. u A0
Mockga: UznatensctBo FOpaiit, 2023 —431 c.
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3.2.2. JIonogHUTEIbHbIE HCTOYHUKH

1 Tabpuensn, O. C., JIsicoBa, I'. I'. Xumust: kaura uis mpenoaBaTesis: yae0.-MeTo/1. mocooune. — M.
Axanemus, 2022 - 332 c.

2. Yepuukona H. }O., MemepsixoBa E. B. Pemaem 3amaun mo XuMuu caMOCTOSATENBHO: y4eOHOE
nocobue / H. 0. Yepuukosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022 - 328 c.

3. PesnukoB B. A. COOpHUK yHpaKHEHUI M 33734 0 OPraHUYeCcKoi Xumuu: yueObHoe mocoodue /
B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2023 — 226 c.

4 Kanyctuaa A. A., Xampuenko W. I'., Jlubano B. B. OOmass m HeopraHuveckas XHMHS.
IMpaktukym / A. A. Kanycruna, U. T'. Xansuenko, B.B. JIu6anos — Caukr-IletepOypr: Jlans, 2023
152 c.

5.T'abpuensn O.C. Xumus: yueb. ais crya. npod. yueb. 3aBenenuit / O.C.I'abpuensn, W.I.
OctpoymoB. — M., 2022.- 256 c.

6 I'abpuemnsta O.C. Xumus st npodeccuii U cnenuaibHOCTeNH TEXHIYECKOTo NMPOGHIs: YIeOHUK IS
CTya. yupexaeHuit cpe. mpod. oopazosanust / O.C.I'abpuensia, U.I'. OctpoymoB. — 4-¢ u3n., crep. — M.
N3narenbckuii ieHTp «Akagemus», 2023 — 272 c.

3.2.3. VHTepHeT-pecypchl

1.hvsh.ru — XKypuan «XuMus B mKosie».

2. https://postnauka.ru/themes/chemistry — nekiuu mo XuMun Ha caiite
IMoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nony isipHbIit
HpoeKT «DiieMeHThl BobIIoii HayKu» MaTeMaTHKa, aCTPOHOMUS, HAYKH O YXH3HH, HAYKU O 3emie).
HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThU, JICKIMH, SHIIUKIIOTICTUH.

3. http://gotourl.ru/4785 (htt :// hi /) Caiit Hay4HO-TIOMYIAPHOTO KypHATIA «XUMHUSI U KHU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucTema IUCTaHIIMOHHOTO O0YUYCHHsI, HAIIPABIICHHAS B TIEPBYIO OYepe/lb Ha

MOATOTOBKY K OJIMMIIMAJAaM BCEX YpPOBHEW OT WIKOJIBHBIX A0 MexayHapoaHoil. CailTconepx ut
OrPOMHOE KOJIMYECTBO 3aJiay, CIPYNIIMPOBAHHBIX KaK MO TeMaM, Tak W MO oiuMiuaaaM. [lo Bcem
OCHOBHBIM pa3JieliaM XMMUH TIPUBEAEH TCOPETUICCKHUIT

Matepuai ¥ pa300paHbl PEIICHHS TUITOBBIX 3a/1a4.

5.http://gotourl.ru/4792 (htt :// eriodictable /) Pycckos3biuHblii caiiT 0 CBOWCTBAX XMMHUYECKUX
AIIEMEHTOB.

6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CaiiT oHIaitH-00pa30BaHus,
00pa3oBaTeNIbHBIX KyPCOB U BHUICOJICKIUI ISl IIKOJBHUKOB, CTYJICHTOB M yuHTeneidl. EcTh HeCKoIbKO
KYpPCOB TI0 XUMHH.

7. http://mwvww.xumuk.ru Caiit 0 XUMUU: KJIaCCHICCKHIE YICOHUKH, CIIPABOYHHUKH, SHITUKIIOIC/IHH,
TIOMCK OPTaHUYECKUX U HEOPraHUUECKUX PEAKIINi, COCTABIICHHE YPAaBHECHUH PEaKIInil.
8. http://orgchemlab.com/ Caiit, mocBsIIEHHBIA MPAKTHIESCKO# paboTe B 1abopatopuu
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4. KOHTPOJIb B OQEHKA PE3YJIbTATOB OCBOEHBSI OBIIIEOBPA30BATEJILHOII
JIBCQBSIJIBFtbI

KOHTpOJIB N OLCHKa PpeE3yJbTaTOB O6y‘{eHI/I${ OCYHIECTBIIACTCA MPEIIoAaBaTeJIicM B IIPOLECCE

IMPOBCACHUA INPAKTHYCCKUX 3aHATHH U Ha60paT0pHBIX pa60T, TECTUPOBAHHA, a TaAKXKC BBIIIOJHCHUA

00yJarmuMucs

HHJAUBHUIYAJIbHBIX

3aJIaHUi,

IIPOEKTOB,

HUCCJIENOBAHU.

Pesynbratel  00y4eHus

OIPCACIIAIOT, YTO OGy‘-IElIOH.II/IeCSI AOJIKHBI 3HATh, IOHUMATh U JICMOHCTPUPOBATH 110 3aBCPIICHUN U3YYCHHA
JUCHUIIIINHBI.

Jns  dopmupoBaHus,
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEpPONpPUATUH,

KOHTPOJISI M OIIEHKH pe3yJbTaTOB OCBOCHHUS Yy4YEOHOW JUCHUILIMHBI
Mpe/CTaBistonas cobol KOMIUIEKC Y4eOHBIX

MEpOTIPHUATHIA, COTTIACOBAaHHBIX C pe3ysibTaTaMu 00ydeHus u chopmynupoBaHHbix ¢ yauerom PI'OC COO
(mpeametHble pe3yapTaThl o qucuuiuinae) u @r'OC CIIO.

3« | OEIOE Monyas/Paznen/Tema PesynbTar 00yueHus THNBI OLIEHOYHBIX MEPONPUSITHIA
| OcHOBHOe coep:KaHue
1 Pa3pnen 1. OcHOBBI cTpoeHMst ®opMyPOBATHL Ha30BbIE
BelllecTBa MOHSITHSI M 3AKOHBI XUMHH
11 [OKO01 Crpoenue aromoB xumuueckux| CocraBisiTh xummueckne| 1. Tect  «CrtpoeHue  aToMOB
3JIEMEHTOB u npupojal GopMyiTbi  COCAMHEHUH  B| XUMHUYECKUX DJIEMEHTOB W TPUPOAA
XUMHYECKOH CBS3H COOTBETCTBUHM CO  CTEIEHBIO| XUMHUYECKON CBAZMY.
OKHCTICHHUS XUMHYECKUX| 2.  3ajaud  Ha  COCTaBIICHHUE
JJIEMEHTOB, UCXOAs U3| XUMHIECKUX (POPMYIT ABYXaTOMHBIX
BaJICHTHOCTH U| coequHeHUH (OKCUIOB, CYIb(HIOB,
AIIEKTPOOTPULIATETEHOCTH THIPUAOB H T.IL.).

3. 3amaHuMs Ha WCIOIB30BaHHE
XUMUYECKOW CUMBOJIMKH U Ha3BaHUN
COCIMHEHUH TI0 HOMEHKJIaType
MEKITYHAPOIHOTO coro3a
TEOPETHYECKOH W  TPUKIATHOU
XMUMUU W TPUBHATBHBIX Ha3BaHHMA
IUIsl  COCTaBIICHHS  XHUMHUYECKHX
(hopMys IBYyXaTOMHBIX COEANHEHUH
(oxcumoB, Cyms(OHUIOB, TUAPHIOB U
T.JI.) U JPYTUX HEOPTaHHUCCKIX

COCIMHEHHUU OTJCIBHBIX KIACCOB
1.2 |OKO01 [eproaeckuii 3akoH 1 TabmuIa | Xapakrepusopath xummueckue| l.  Tect  «Mertamnnueckue  /
OK 02 JI.1. MenneneeBa 3JIEMEHTHI B COOTBETCTBHMH C HX| HEMETAINIMUECKHUE CBOICTBA,
MOJIOXKEHUEM B NEPHUOJMUECKOI| AIEKTPOOTPHLATETBHOCTh u

CHUCTEME XUMHYECKHUX DJIEMEHTOB
JI.1. MenneneeBa

CPOJICTBO K JIEKTPOHY XUMHUYECKUX
JJIEMEHTOB B COOTBETCTBHE C WX
3JIEKTPOHHBIM CTPOCHHEM u
MOJIOKEHUEM B  IEPUOJUUECKOU
CHUCTEME XHWMHYECKHX JIIEMEHTOB
J.. MeHneneeBay.

2. Ilpaktuueckue 3amaHusl Ha
YCTaHOBIICHUE CBSI3U MEXITY
CTPOCHHEM aTOMOB XHMHUYECKUX
JJIEMEHTOB M MEPUOJUYECKUM
W3MCHCHHEM CBOMCTB XMMHYCCKUX
JJIEMEHTOB W WX COCAVMHCHHWA B
COOTBETCTBHM C  TIOJOXKEHUEM
Ilepuoauyeckoii cucTeme.

3. [IpakTTOo-OpHeHTHPOBAaHHbBiE
TEOPETHUECKUE 3a/1aHus Ha
XapaKTePHU3aIHIO XUMHYECKUX
aneMeHToB: «MeTamumyeckue  /
HEMETAJUTMIECKHE CBOICTBA,
3JIEKTPOOTPUIIATETLHOCTD u
CPOJCTBO K 3JICKTPOHY XUMHUECKUX
3JICMEHTOB B COOTBETCTBHUE C HX
3JIEKTPOHHBIM CTpPOCHHUEM u
MOJIOKEHHEM B TEPUOJANIECKOM
CHUCTEME XHMHYECKHX JIJIEMEHTOB
J.11. MenneneeBay
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OEIOE

Monyas/Paznen/Tema

PesynbTar 00yuenust

TunbI OLEeHOYHBIX MEPONPUSITHIA

Paznen 2. XHUMHYECKHe

peakuuu

XapakTepuzoBaThb
XHMHYEeCKUX peaknui

THIIbI

KonTtposbHast padota
«Ctpoenue BelleCcTBA "
XHMHYECKHEe PeaKum»

2.1

OK 01
OK 04

THITBI XUMUYECKUX pEAKLIANA

CocTaBisaTh
COEIMHEHMS],
oOMeHa,
OKHCIIUTEIBLHO-
BOCCTaHOBUTEIIbHBIE PEaKIH

peakiyn
Ppa3IIoKEHWs,
3aMeIEeHNs,

1 3amaun  Ha
YPaBHEHUH peaKIyii:
COCJIMHEHHS,
pasyoxeHus, 0OMeHa;
— OKHCJTUTETBHO-
BOCCTAHOBHUTEIBHBIX PEaKIMid ¢
WCIIOJTb30BaHUEM MeToa
3JIEKTPOHHOTO OayiaHca.
2. 3amaun Ha  pacuer
BelllecTBa Wi 00bEMa
ra3oB MO HM3BECTHOMY KOJHUYECTBY
BEIIECCTBAa, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOITUX B PEAKIHH
BELIECTB; PACYETHI
Macchl  (00BEMa,  KOJMYECTBa
BEIIIECTBA) ITPOLYKTOB PEAKITIH, ECITH
OJTHO M3 BEIIECTB UMEET IPUMECH

COCTaBJICHUC

3aMeEILIEHNS,

MacCcChI

2.2

DJeKTpoIUTHYECKAS
JIMCCOLMALMS i NOHHBIN OOMEH

CocTaBisiTh ypaBHEHUS
XHMHYECKUX DPEaKIMd HOHHOI'O
oOMeHa c y4acTreM
HEOpraHMYeCKUX BEIIECTB

1. 3amaHus  Ha  COCTaBJICHHE
MOJICKYJSIPHBIX ¥ HOHHBIX PEAKIIUI C
y4acTHEeM KHCJIOT, OCHOBaHHH U
coJiel, YCTaHOBJICHHE W3MCHEHUS
KHUCJIOTHOCTH Cpellb

2. JlaboparopHas paborta "Twumbl
XUMHYECKUX peakuui"”

Pasnen 3. CTpoeHue u cBoiicTBa
HEOPraHNYeCKHX BellecTB

Wccnenosats
CBOMCTBa
BeleCTB

CTpOCHHE |
HEOPraHUYeCKUX

KonTtposbHast padota
«CpoiicTBa HEOPraHUYeCKHX
BellecTB)»

3.1

OKO01
ITK1.1
ITK1.2

Knaccudukarms, HOMEHKIIATypa
U CTPOCHHUE HEOPTaHWYECKHUX
BEILIECTB

Knaccugummposathb
HEOpPraHHYeCKHe BelIeCTBA B
COOTBETCTBUH C UX CTPOCHHEM

1. Tect «HomeHkIaTypa U Ha3BaHHUE
HEOPTaHWYECKHX BEIIECTB UCXOMI 13
WX XUMHYECKOW (HOpMyIabl UM
COCTaBJICHE XHUMHUYECKOU (POpMYIThi
WCXONsl M3 Ha3BaHUs BEIIECTBA IO
MEXAYHApPOJHOM WIIM TPUBUAIBHOMN
HOMEHKJIAType».

2. 3amauM Ha pacdeT MacCOBOW JI0IH
(Maccel) XMMHMYECKOTO JJIEMECHTA
(coennHeHUs) B MOJIEKyJie (CMECH).
3. Ilpaktuyeckue 3agaHusl IO
KJIacCU(UKANNN, HOMEHKIATYpe MU
XUMHYECKAM (hopmynam
HEOPraHMIEeCKUX BEIIIECTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTHueckue 3aJaHUs Ha
onpenerIeHue XUMHYECKOM
AKTUBHOCTY BEUICCTB B 3aBUCUMOCTHU
BHJAa XHMHYECKOW CBSI3M W THIIA
KPUCTAIDTHICCKON PEIIeTKN

3.2

OKO01
OK 02
ITKL1
ITK1.2

Du3uKo-XUMHAYECKHE  CBOMCTBA
HEOPraHWYEeCKUX BEIECTB

YcraHaBnuBaTh ~ 3aBUCHUMOCTD
(PMBUKO-XUMHUYECKUX  CBOMCTB
HEOPTaHUYECKUX BEIIECTB OT,
CTPOEHHSI aTOMOB U MOJIEKYJI, a
TaKXKE€ TUIA KPUCTAJUINYECKON
peLeTKH

1. Tect «OcOOEHHOCTH XUMHUYECKUX
CBOWCTB OKCHJIOB, KHUCJIOT,
OCHOBaHU, aM(poTepHBIX
TUIPOKCHUJIOB U COJIEN.

2. 3agaHus Ha  COCTaBJICHHE
YPAaBHEHUIN XUMUYECKUX PEAKIUH C
YYaCTHEM TMPOCTBIX M CIOXKHBIX
HEOPTaHWYECKHUX BEIIECTB: OKCUIIOB
METAJIJIOB, HEMETaJIOB "
amM(pOTepHBIX 3JIEMEHTOB:
HEOPraHWYECKUX KUCIIOT, OCHOBAHUI
u  aM(pOTEpHBIX  THIPOKCHUIOB.
HEOPTaHUYECKUX coJied,
XapakTepU3YIOiINX WX CBOMCTBA U
CIIOCOOBI MOTyYCHHSL.
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OEIOE

Monyas/Paznen/Tema

PesynbTar 00yuenust

TunbI OLEeHOYHBIX MEPONPUSITHIA

3. IIpakTTO-OpHEeHTHPOBaHHbiC
TEOPETUUYECKUE 3a/1aHKs Ha CBOICTBA
U TIOIyYeHHE  HEOPraHMYECKHX
BEIIECTB

3.3

OKO1
OK 02
OK 04

Wnentudranus
HEOPTraHUYECKHX BEIIECCTB

Uccaenosats
peaxmu
BEIIECTB

Ka4YCCTBCHHBIC
HCOPraHn4CCKUX

1 [IpakTTO-OpHeHTHPOBaHHbIC
3aIaHus 110 COCTaBJIEHHIO
XUMUYECKUX PEaKUUi C ydacTHeM
HEOPraHMICCKUX BEIIIECTB.
UCIIONIB3yeMbiX HX
UACHTU(DUKAIIH.

2.JTaGopatopHas paborta:
“UneHTudTanus HEOPraHUYSCKUX
BEIIECTB”

JJIA

Paznen 4. CtpoeHue u cBOWCTBa
OpraHHYecKHX BellecTB

Uccaenosats
CBOJiCTBA
BeIlecTB

CTpOCHHE W
OpPraHmYecKuX

Konrpoashas pabora
«Ctpoenue "
OpPraHUYeCKHX BELIECTB)

CBOMCTBa
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OKO01
ITK1.1
ITK1.2

Kitaccuduxars,
HOMEHKJIaTypa
BEILIECTB

CTpOCHHE U
OpPraHUYECKHX

Knaccugunmposatsb
OpraHMYecKHe  BEIIeCTBA B
COOTBETCTBUH C HX CTPOCHHEM

1. 3amaHis HA  COCTaBJICHUE
Ha3BaHUN OPraHNIECKUX
COEIMHEHUH MO TPUBHAIBHOW WIIH
MEXyHapOJHOH CHCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3amaHus HA COCTABJICHHE ITOJTHBIX
W  COKpPaTeHHBIX  CTPYKTYPHBIX
(opMyIl OpraHMYECKHX BEIIECTB
OTIEIBHBIX KJIACCOB.

3. 3amaun  Ha  OmpeIelICHHE
npocTenTen (bopMyIBi
OPraHUYECKON MOJICKYJIbi, HCXOS U3
3JIEMEHTHOTO cocTaBa (B %)

42

OKO1
OK 02
OK 04
ITKL1
ITK1.2

CBoiicTBa
COeIUHEHUN

OPraHNvICCKUX

YcraHaBnmuBaTh ~ 3aBUCHUMOCTD
(PMBUKO-XUMUYECKUX  CBOMCTB
OpPTaHMYECKHX  BEMIECTB  OT
CTPOCHHSI MOJIEKYIT

1. 3amaHusd Ha  COCTaBJICHUE
YpPaBHEHUI XMUMHUYECKUX PEAKIUH C
y4acTHEM OpraHMYEeCKUX BELLECTB Ha
OCHOBAHHH HX COCTAaBa U CTPOCHHUS.

2. 3agaHus Ha  COCTaBIICHHE
YpPaBHEHUIN XUMHYECKUX PpPEaKIH,
WUTIOCTPUPYIOIANX ~ XUMHYIECKHE
CBOWCTBA C YYETOM MEXAHU3MOB
MPOTeKaHWsI JAHHBIX PEaKUUd WU
TEHETUYECKON CBSI3U OPTaHMYECKUX
BEIIIECTB PA3HBIX KJIACCOB.

3. PacueTHbie 3a1auu 10 YpaBHEHHUSM
peakuuii ¢ yduacTueM OpraHMYeCKUX
BEILIECTB.

4, JlaGoparopHas pabora
“IIpesparieHust OPraHUYECKUX
BEIIIECTB MPU HAarPeBaHUU
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OKoO1
OK 02
OK 04
ITK1.2

Wnentudramus
BEIIECTB, HX
MPUMEHEHUE B
TIPOW3BOJICTBEHHOM

JIESTEIILHOCTH YeJIOBEKa

OpraHUYEeCKUX
3HaYEeHHE U
OBITOBOH U

HccnenoBath Ka4CCTBCHHBLIC
pCaKkunn OPraHn4CeCKuX
COEIMHEHUH OTJIEThbHBIX KJIaCCOB

1. IIpakTTO-OpUEeHTHPOBAH-HBIC
3aJaHUs 1o COCTAaBJIEHHIO
XUMHMUYECKUX PEAKLUH C y4yacTHEM
OpraHWYEeCKMX BEIIECTB, B T.4.
HCIIOJTB3yeMbiX IS X
UAeHTHQUKAIMA B ObITY u
MIPOMBBBJICHHOCTH.
2.JJaGoparopHast paborta:
“UneHTud ramms OpraHuYeCc-KUX
COEIMHEHNH OTIEIbHBIX KJIacCOB”

Pazgen 5. EunHermueckune u
TepMOAMHAMUYECKHE
3aKOHOMEPHOCTH TPOTEKAHMS
XHUMHMYECKHUX pPeaKknuii

XapakTepu3oBare  BJIMSIHHE
paziuuHbIX  (GaKTOpOB Ha
paBHOBecHe " CKOPOCTh
XHMHMYECKHX peaKkuuii

OK 01

CKOpOCTB XUMHNYCCKHUX peaKuHﬁ.

XapaKTCpI/BOBaTB BJIMAHUC

HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIC
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Ne OEIOE Monyne/Paznen/Tema Pesynbprar 00y4eHust Tunbl OLIECHOYHBIX MePONPUATHI
OK 02 XUMI9IECKOe PAaBHOBECUE KOHLICHTPAIlUU  PEarnpyrOiX | TCOPETHUESCKUE 3aJaHUs Ha aHAIN3
ITK1.2 BEIIECTB M TEMIIepPaTypbl Ha| ()aKTOpOB, BIMSIOINX HA I3MCHEHHUE

CKOPOCTh XMMHUYECKUX PEAKIIMU | CKOPDOCTH ~XUMHYECKOH  PEaKIIH.
XapakTepu3oBaTh BusiHYe | [[pakTHKO-OpUEHTHPOBAHHBIC
WU3MCHCHUS KOHIICHTPAIINH | 33]JaHKsl Ha MPUMEHEHHE MPUHIIHIIA
BemiectB, peakmuu cpeabl u|Jle-Illatense s HaXOXKIEHUS
TEeMIlepaTypsl Ha  CMETCHHE | HalPaBJICHHUS CMETEHHS PaBHOBECHS
XIUMHAYIECKOTO PaBHOBECHS XUMHYECKOM pEakId ¥ aHal3
(haKTOpOB, BIUSIOIINX HA CMETCHHUE
XUMHYECKOTO PaBHOBECHS
6 HUccnenoBats HCTHHHBIE
Paznen 6. PactBopsr pacTBOpHI c 3aJaHiibIMU
XapaKTepUCTHKAMHI
6.1 |OKO1 INonsTHe 0 pacTBOpax Pazimuars ucTHHHEBIE pacTBopsl | 1. 3agaum Ha TPHUTOTOBIICHHUE
OK 02 pPacTBOpPOB.
ITKL1 2. [IpakTTO-OpHeHTHPOBaHHbiE
ITK1.2 pacueTHbie 3a1aHMs Ha JHUCTIEPCHBIe
CHCTEMBI, UCTIONB3yeMbie B OBITOBOM
U TIPOM3BONICTBEHHON NEATEIBHOCTH
9eJIoBeKa

6.2 |OKO01 UccnenoBanne cBoiicts | MccienoBaTsb ¢u3sto- | JlabopaTopHas padota

OK 04 pacTBOpOB XUMHAYECKHE CBOWCTBA UCTUHHEIX| “IIprroToBienne pacTBOpoB”
ITK1.2 pacTBOpoOB
[Ipodeccy oHATBEHO-OPUEHTHPOBAHHOE COJI| PrkaHue (CoepKaHHe MPHKJIAH| T0 MOIYJIs )

7 Pazmen 7. OneHuBaTh nociencTBys | 3aTHTa Keiica (¢ yuetom Oyamyineit
Xumus B ObITY | OBITOBOI M MPOU3BOICTBEHHOI| MPOdecCHOHATLHOI
TIPOU3BOJICTBEHHON JeITeIbHOCTH ~ YeJOBeKa  C| IeATEIbHOCTH)

JeATeJbHOCTH YejIoBeKa MO3U U 3K0JIOrHYECKOI

Oe3onacHocTH

OK 01 Xumust B obrTy 1| O1ieHUBATh nocnenctBust| Keiic (¢ yuetom  Oymyreit
OK 02 MIPOM3BOJCTBEHHOM OBITOBOH W TPOM3BOJICTBEHHOU| podecCHOHATEHON TeATSIHBHOCTH)
OK 04 JIEITENIBHOCTH YETI0BEKA IEITETBHOCTH yelloBeka ¢ Bo3MokHBie TEMBI KEHCOB:
OK 07 MIO3ULIUH SKOJIOTHYECKOM | 1. IToremmenue  knumara |
ITK1.1 0e30MacHOCTH BBICBOOOYK/ICHUE Ta30BbIX THIPATOB
ITK1.2 CO JIHA OK€aHa.

2. Bynymue matepuansl Iist aBUa-,
MaTHHO- U IPUOOPOCTPOCHHUSI.

3. HoBele  matepmambi  mis
COJTHEYHBIX OaTapei.
4. JlexkapctBa ~ Ha ~ OCHOBE

paCTHUTETBHBIX MpenapaToB
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