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1.

1.2.2

Oo0mas xapakrepucTuKa padodeil mporpaMmmbl 0011€00pa30BATEIbHON TUCIIUILIHHBI

1.1 OGmeoOpa3oBaTenpHasi MUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTeIbHONM YacThIO
o011e00pa3oBaTENILHOTO LIUKJIA 00pa30BaTENIbHON IPOrPAMMBI.

1.2 leau u njIaHUpyeMble Pe3yJbTAThl 0CBOCHUS THCIUINIHHBI:
1.2.1 llenu u 3aqa94 AN CIUILIAHDI:

dopmMupoBaHHE Y CTYICHTOB IPEICTABICHUS O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-
HAy4yHOM KapTHUHBI MHpa KaK OCHOBbI TNPUHATHS pEUICHHUH B KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MMOBEJICHUS B IPUPOJIHOM Cpe/ie.
3agayy QUCIIATINHEL:
1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMUYECKUX IPOIECCOB U
SABJIICHUNA B OKpY’Karolled cpeje, IEJOCTHOM HaydyHOW KapTUHBI MUPA, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh yYMCHHS COCTABIIATH (POPMYJIBI HEOPTraHMYECKHMX M OPraHMYECKHX BEIIECTB,
YPAaBHEHUSI XUMHUYECKUX pEaKlUil, OOBSCHATh WX CMBICI, UHTEPIPETUPOBATH PE3yJIbTaThl
XUMHYECKHX IKCIIEPUMEHTOB,
3) chopmupoBaTh HaBBIKH MPOBEACHHS MPOCTEHIIMX XUMHUYCCKUX 3KCICPUMEHTAIBHBIX
UCCIIeIOBaHUN ¢ COONIOZICHHEM TMpaBWiI O€30MacHOro OOpallleHuss C BeUIECTBAMHU H
71a60paTOPHBIM 000PYAOBAHUEM;
4) pa3BUTh YMEHHS HCIOJIL30BaTh WH(OPMAIMIO XUMHUYECKOTO XapaKTepa M3 Pa3IMIHBIX
HMCTOYHUKOB;
5) chopmupoBaTh yYMEHHS MPOTHO3MPOBATH IMOCIEICTBUS CBOEH JACSITENIBHOCTH U
XUMHYECKUX MPUPOIAHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB;
6) chopMupOBaTH MOHUMAHKUE 3HAYUMOCTU JOCTIKEHUM XUMUYECKONU HAYKU U TEXHOJIOTUM
JUISL Pa3BUTHS COITUATBHON U TIPOU3BOJICTBEHHOM cep.

Ilnanupyemble pe3yJbTaTbhl OCBOEHHMsI 0011e00pa3oBaTeIbHOH JAUCHUIJIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue auciuIuinHa uMmeet npu popmupoBanuu pazsutun OK u 11K

OK 01. BriGupars crocoObl pemieHus 3agad mpodeccuoHaNbHOUW AeITeTbHOCTH
MPUMEHHUTENBHO K PA3JIMUYHBIM KOHTEKCTaM

OK 02. Vcrons30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U MUHTEPIIPETALUH,
uHpopMaIK U MH(POPMALIMOHHBIE TEXHOJIOTHH I BBIMOJIHEHUS 33134 Npo(ecCnoHaIbHON
NESATEIBHOCTH

OK 04. D dexTrBHO B3aUMOACHCTBOBATH U pa0OTAaTh B KOJUICKTUBE M KOMAaH/IE

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPY)KAIOIIEH Cpelbl, pecypcocOepeskeHuIo,
NPUMEHATh 3HAHUS 00 HM3MEHEHMM KIMMaTa, MPHHLHUIB OEpexJIMBOrO IPOM3BOJICTBA,
3¢ (HeKTUBHO NEeHCTBOBAThH B UYPE3BhIYAHHBIX CUTYAIIUIX
IIK 2.3 KoHTpoaupoBaTh cO0JI0/IeHNE IEPCOHAIOM TpeOOBaHUI OXpaHbl TPY/1a, IPOMBIIIIEHHON U
MOKapHOW OEe30MaCHOCTH.



Koa m

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

HAaHMeHOBaHUe

(popmupyembix O6mmue’ JluCuMIIMHAPHbIE

KOMIIeTeHIH
OK 01. JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPaXKaTh | {UCHMIVINHAPHBIE Pe3YJIbTATHI J0JIKHBI OTPAKATD:
Bribupats B YaCTH: I1P6 01. chopMUpOBaHHOCTD MPEICTABICHHI: 0 XUMUYECKOM COCTABIIAIOIIEH
CHOCOOBI TPYAOBOr0 BOCIIUTAHUSA: €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUU B TMO3HAHUU SIBJIICHUU
pelieHus 3aaau — TOTOBHOCTH K TPYAYy, OCO3HAaHHME LEHHOCTU | IPUPOJABI, B (OPMUPOBAHMU MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
npodeccuoHaIbH MacTepCTBa, TPYAOIIO0HE; (YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIMMOU JUTS PEUICHUsT PAKTHIECKUX

OU NIeITEeNbHOCTH
MPUMEHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

— TOTOBHOCTb K aKTUBHOH JE€SATEIbHOCTH
TEXHOJIOTMYECKOU u COLIMAJIbHON
HaIpPaBJIECHHOCTH, CHOCOOHOCTh
MHULUUPOBATh, IUIAHUPOBATH u
CaMOCTOSITEIILHO BBITOJIHATh TaKylo
JeSITENIbHOCTb;

— HHTepec K pa3IMYHbIM cepam
npodecCHOHATIBLHOM 1eATeIbHOCTH.

MeranpeaMeTHble  pe3yJabTaTbl  JA0JIKHBI

O0TPaXKaTh:

OBinajgeHne yHHMBepPCAJbHBIMH Y4eOHBIMU

NMO3HABATEJIbHLIMH IeHCTBUSIMH:
a) 0a3oBble JIOTHYECKHE NeHCTBHS:

—  CaMOCTOSITEIBHO dbopMynupoBath u
aKTyallMu3upOBaTh MPoOOIEMY, paccMaTpUBaTh
€¢ BCECTOPOHHE;

— YCTaHaBJIHMBATh CYIIECTBEHHBIN MPHU3HAK WUIIH
OCHOBaHUs JUIsl CPAaBHEHUS, KIaCCHU(PUKALIUU
1 0000IIEeHH;

— OmpeaensaTh IeNu AEITeTbHOCTH, 3a7aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

3a/1a4 ¥ 3KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO H
MIPUPOAHON CpelE;

IIP6 02. BianeHue CUCTEMON XUMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUM DJIEMEHT, aToOM, JJICKTPOHHAS
000s104Ka aToma, s-, p-, U-3JeKTPOHHBIC OPOUTAIIH aATOMOB, HOH, MOJICKYIIA,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHh OKHUCJICHHS, XMMHUYECKast
CBs3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM OO0beM, YIJIepOJHBIN CKeNerT,
(GyHKIMOHATbHAS TPYMIA, paguKall, U30MEpHs, U30MEPhl, TOMOJIOTHYECKUN
psiA, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA- U a30TCOJIEpKaINe COCTUHEHUS,
OMOJIOTUYECKH aKTUBHBIE BeIlIecTBa (YIJIEBOJbI, KUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,
KPUCTAJUTMYECKasl peIIeTKa, TUIbl XUMHUYECKHX pPEaKIui (OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, 9K30-U YHAOTEPMUUYECKUE, PEAKIUU HOHHOTO OOMEHa),
PacTBOP, IAEKTPOJIUTHI, HEITEKTPOIUTHI, IIEKTPOITUTHIECCKAS TUCCOIUAIIHS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEaKlUH, XMMHUYECKOE
paBHOBecHUE€), TEOPUU M 3aKOHBI (TEOpHUsI XHUMUUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. byrtiepoBa, Teopus 3IIEKTPOIUTHUECKOMN
Jucconuanuu, nepuogudeckuil 3akon [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUAN S3BIK XUMHH, (HDaKTOJIOTHUUECKHE
CBEJICHHSI O CBOMCTBaxX, COCTaBe, MOTyYeHUH M 0€30MacHOM HCIOJIb30BaHUHU
BOKHEUIIINX HEOPTaHWYECKMX M OPraHWYeCKHX BEHIECTB B OBITY |
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;




— BBIABJIATH 3aKOHOMCPHOCTU U IPOTUBOPCHUSA
B paCCMaTprUBACMBbIX ABJICHUAX,

— BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBAaTh  COOTBETCTBHUE  PE3YJIbTATOB
[EeNsIM, OIICHMBATh PHUCKH  TOCIICICTBUI
JIESATETLHOCTH.

0) 0a30BbIE HCCIeN0BATEbCKUE e CTBHS:

— BIAACTh HaBBIKAMHU y4eOHO-
HCCIEA0BATEIbCKOM u MPOEKTHOM
NESTEIIbHOCTH,  HAaBBIKAMH  pa3pelieHus
npo0Jem;

—  BBIABIIATH IPUYUHHO-CJICICTBEHHBIC CBS3U H
aKTyaJIu3upOBaThH 3aady, BBIJIBUTaTh

TUIIOTE3Y €€ PELICHMS], HAXOAUTh apryMEHTHI
JUIsL J10Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3aJaBaTh [IapaMETPbl U KPUTEPUH PEILICHUS;

— aHaNM3UpOoBaTh  IOJYYEHHBIE B  XOJ€
pelleHus 3a7auyd pe3ysbTaThl, KPUTHUECKU
OLICHMBATh ux JIOCTOBEPHOCTD,
IPOrHO3UPOBaTh M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

YMETb NIEPEHOCUTh 3HAHUS B TO3HABATEJIbHYIO U

MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

I1P6 03. chopMUPOBAaHHOCTh YMEHUI BBIABIATH XapaKTEPHBIC MPU3HAKH U
B3aMMOCBSI3b U3YUEHHBIX MOHATHH, IPUMEHATh COOTBETCTBYIOLIUE OHATHS
IIPY ONHUCAaHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX M OPraHUYECKHUX
BEIIIECTB U MX MPEBPAILEHUI; BBIABIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUIH C
HNOHTHUSIMU U IIPEJICTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
IIP6 04. chopMUPOBAaHHOCTP YMEHUW HCIOJIB30BaTh HAWUMEHOBAHHS
XUMHUYECKUX COEIUHEHUH MEXIyHApOJIHOIO COI03a TEOPETUYECKOH U
HPUKJIAJHON XUMUU U TPUBHAJIbHBIE HA3BAHUS BaKHEUIIINX BELECTB (3TUJIEH,
alleTUJIeH, IIIMIEepuH, GeHos, (GopManbaerus, YKCycHash KHCJIOTa, TJIMIIMH,
yrapHblii ras, YIVIEKMCIIBIM Tra3, aMMHUaK, ramieHas HW3BECTb, HeralleHas
U3BECTh, MUTHEBASI COJIA U IPYTUX), COCTABIATH (POPMYJIbI HEOPIraHUYECKUX U
OpraHMYECKUX BEILECTB, YPAaBHEHUS XMMMUYECKHUX peakuuil, OOBACHATh HUX
CMBICJI; IOJTBEPXk/JaTh XapaKTepHble XHMMUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOILMMHU IKCIEPUMEHTAMU U 3aIUCSAMH YPABHEHUM XUMHYECKHUX
peaKIui;

P66 05. chopmMHpPOBAaHHOCTH yMEHHH YCTaHABIMBATH NPUHAIJICKHOCTH
U3YyYEHHBIX HEOPraHMYECKUX U OPraHMYECKUX BEILECTB K OMNpEeAEJICHHbIM
KJlaccaM U TpyIIaM COeIMHEHUMN, XapaKTepu30BaTh UX COCTaB U BaKHeHIIne
CBOWCTBA; ONpPENENATh BUAbl XUMHUECKUX CBs3el (KOBaJE€HTHas, WOHHafi,
MeTaJIJIN4€ecKasi, BOJOPO/IHAsA), THUIbl KPUCTAUNIMYECKUX PEIIETOK BEIECTB;
KJIaccu(UIUPOBaTh XMMUYECKHUE PEAKLIUY;

ITP6 07. chopMUPOBAHHOCTH YMEHUN MPOBOJIUTH PACUETHI M0 XUMUUYECKUM
dopMynaM U ypaBHEHMSIM XHMUYECKMX pPEAaKIMA C HCIOIb30BaHUEM
(Gu3NYECKUX BEIUYMH, XapaKTEpU3YIOUIMX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 0o0ObeMa (HOpPMajbHBIE YCJIOBHUS) Ta30B, KOJIWYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUA ISl MPUHATUS
peLIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUsAX, CBI3aHHBIX C BEIIECTBAMH U
UX TPUMEHEHHEM.

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TIOUCKA,
aHaiau3a u
WHTEPIPETAINH

JIn4YHOCTHBIE pPe3yabTaThl JOJKHBI OTPAKATH

B YaCTHU:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U 0OIIECTBEHHOM NMPaKTUKH,

JucuMmimHapHbie (IpeAMeTHbIe) Pe3y/JbTAThl U J0JIKHbI OTPAXKATD:
IIP6 06. BiameHre OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHHUS BEIIECTB U
XUMHYECKUX  sIBIeHHN  (HaOmrojeHwe,  U3MEpeHHe,  OIKCIEPUMEHT,
MOJICIIUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJIUTH PACUYETHI MO XUMHUYECKUM
dbopMynaM W ypaBHEHHUSIM XUMHUYECKUX PEAKIUA C HCIOJIH30BAHUEM




UHpOpPMALIUHU U
UH(GOPMaLIOHHBI
€ TEeXHOJIOTUU ISt
BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIbH
Ol IEeATENbHOCTH

OCHOBaHHOIO  Ha  JWajore  KylibTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MMUPE;

— COBEpILEHCTBOBAaHUE SA3BIKOBOM u
YUTATEILCKOM  KYJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBHUSI ~ MEXKIYy  JIIOABMH U
MO3HAHUS MHpA.

MeranpeaMeTHble  Pe3yJabTaThl  JOJIKHBI

0TPaXkKaTh:

OBiajleHne YHHBEPCAJBHBIMU Y4YeOHBIMU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ ungopmanmeii:

—  BIIQ/IETh HaBBIKAMU MOJIY4YEHUS HHPOPMALIUH
u3 HCTOYHHUKOB pasHbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJISITh  IOMUCK,
aHaJiu3, CUCTEMATH3alMI0 1 UHTEPIPETALUIO
UHPOPMALIUK Pa3IUYHBIX BUAOB U (Qopm
IPECTaBICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3IMUHbIX (opMaTax C
Y4€TOM Ha3HaueHUs: THPOpMAIH U LEIEeBON
ayJUTOpUH, BBIOUpas ONTUMAIbHYIO (OpMYy
MPEJICTaBICHUS U BU3yalIU3alluy;

— OLEHUBATh JIOCTOBEPHOCTb, JIETMTHUMHOCTb
UH(pOpMalNH, €€ COOTBETCTBUE NMPABOBHIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

BJIa/IETh HABBIKAMU PAaCIO3HABAHUS U 3AIUTHI

nH(popManuu, THPOPMAIIMOHHON 0€e30aCHOCTH

JIMYHOCTH.

¢u3nUecKUX BEIMYHMH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMAaJbHBIE YCJIOBHSA) TIa30B, KOJUYECTBA
BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUA JUIsl IPUHATUSA
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U
WX PUMEHEHHUEM;

IIP6 08. chopMuUpOBaHHOCTP YMEHHH TUIAHUPOBATH W  BBHITIOJIHSTH
XUMHUYECKUN 3KCIEpUMEHT (TIPEBpallleHUss OPraHWYeCKUX BEIIECTB IpU
HarpeBaHuu, MOJTYYCHHE STUJICHA U U3YyUYEHHUE €ro CBOWCTB, KaYECTBEHHbIC
pEaKIMK Ha aJbACTH/IbI, KpaxMal, YKCYCHYIO KHCIIOTY; IeHaTypanus OelKoB
IpU HAarpeBaHHUH, IIBETHBIC PEAKIMH OEJIKOB; MPOBOIUTH PEAKIIUU HOHHOTO
oOMeHa, OompeensiTh cpeay BOAHBIX PACTBOPOB, KAUeCTBEHHBIC pEaKLUU Ha
cynbdar-, kKapOOHAT- M XJOPHI-aHWOHBI, Ha KAaTHOH aMMOHHS;, pEIIaTh
AKCIIEpUMEHTANIbHBIE 3adaud 1o TemaMm "Meramiel" u "Hemeramnel") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHHKH O€30MacCHOCTH NpU OOpAIICHUU C
BEIIECTBAMH U JIA0OpATOPHBIM 000pPYAOBaHUEM; MPEICTABIATh PE3YIbTaThI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3aliCH YpaBHEHHI COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

IIP6 09. cdopMUpPOBAaHHOCTH YMEHMSI AHAJIU3UPOBATH XHMHUYECKYIO
uH(pOpMaILIMIO, TOJIYy4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CPEICTB MacCcOBOM
nH(popmanuu, cetb UHTEpHET U 1pyrue).

OK 04.

O dexTuBHO
B3aMMOJICHCTBOBA
Th ¥ paboTaTh B
KOJIJICKTHBE U
KOMaHJ1e

JINYHOCTHBIE pPe3yJbTaThl J0J7KHBI OTPAXKATD
B 4aCTHu:
Irpa;KAaHCKOIro0 BOCIIMTAHMUA:

— TOTOBHOCTH BECTHU COBMECTHYIO
JESTEIbHOCTh B HWHTEpecax TIPa)JaaHCKOTO
00111eCTBA;

JucuMiimHapHble (IpeAMeTHbIE) pe3yIbTaThl U J0JKHBI OTPAXKATH:

IIP6 08. cdhopMuUpOBaHHOCT, YMEHUN TUIAHUPOBATH U BBIMIOJHSATH
XUMHYECKHI DJKCIIEPUMEHT (TPEeBpAIICHUs] OPraHUYEeCKUX BEIIECTB NpHU
HarpeBaHUU, MOJIyYeHHE STHJICHA U M3y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
pEaKIMK Ha aJbJACTH/IBI, KpaXMal, YKCYCHYIO KHCJIOTY; IEHATypaIus OeIKoB
IpYU HAarpeBaHUHM, IIBETHBIE pEaKIUH OEKOB; MPOBOJIUTH PEAKIIUU HOHHOTO




— YMEHHUE B3aUMOJEICTBOBATh C COLMAIbHBIMU
MHCTUTYTaMM B  COOTBETCTBUM C  HX
GYHKIUSAME 1 Ha3HAYCHUEM.

MeranpeaMeTHble  pe3yJbTaThl

0TpPakKaTh:

Ogaanenue YHHBepCAJbHBIMHU

KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH:

0) coBMeCTHAas 1eITeJIbHOCTD.

— IIOHUMaTh M HCIOJIb30BATh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

— TMPUHUMATh L€ COBMECTHOM 1€ATEIbHOCTH,
OpraHU30BbIBATH U KOOPJMHUPOBATh
JEUCTBUSI IO €€ JOCTHUIKEHHUIO: COCTABIISTh
IJIaH JICWCTBUM, pacOpelesaTb poJd C
Y4€TOM MHEHUH YYaCTHHKOB 0OCYXIaTh
pe3ysIbTaThl COBMECTHOU pabOTHI.

OBaanenue YHHMBEPCAJIbHBIMH

pPeryJisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JIOdeH:

— TPUHUMATh MOTHUBBI M ApPTyYMEHTHI JPYTUX
Joen pu aHanu3e pe3ynbTaToOB
JESTEIIBHOCTH;

— TIpu3HaBaThb CBOE MpPaBO M MpPaBO JPYTUX
JIFOJIeH Ha OITHUOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MU C

MTO3UIUH JIPYrOro YeJI0OBEeKa.

JOJIZKHBI

oOMeHa, OompeeNsiaTh Cpeay BOAHBIX PACTBOPOB, KAUeCTBEHHBIC PEaKIUU Ha
cynbdar-, KapOoHAT- M XJIOpUI-aHMOHBI, Ha KAaTHOH AaMMOHUS; pellaTh
JKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBWJIaMU TEXHHMKH OE30MAaCHOCTH Mpu OOpalleHuu ¢
BEIICCTBAMH U JIA0OPATOPHBIM 000pPYIOBaHUEM; TPEICTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amicH ypaBHEHHI COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB.

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYyKaroleun
Cpeibl,
pecypcocOepexeH
U0, IPUMEHSTH
3HaHUsS 00

JIn4HOCTHBIE Pe3y/IbTAThl J0JKHBI OTPAKATh

B YaCTHU:

JKOJIOTHYECKOr0 BOCIIMTAHMSA:

— c(pOpMUPOBAHHOCTH 9KOJIOTMYECKOI
KyJIBTYpbl, HIOHUMaHHUE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IPOLIECCOB Ha COCTOSHUE
IIPUPOIHOM U COLIMAJIBHOM Cpe/bl, 0CO3HAHUE

JucuuninHapHsblie (MpeAMeTHbIE) pe3yJIbTATbI M J0JKHBI 0TPAXKATH:
I1P6 01. chopMupoBaHHOCTH MPEICTABICHUN: O XUMHUYECKON COCTaBIISIOICH
€CTeCTBEHHOHAYYHOUW KApTUHBI MHpPA, POJIM XMMHHM B TIO3HAHWUU SIBICHUI
NpUpPOAb,, B (OPMHPOBAHMHM MBIIUICHHS W KYJbTYPhl JUYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUs IPAKTHUECKUX
3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOM CpeliE;

IIP6 10. chopmMupoBaHHOCTH YMEHHM COOJIOJATh MPaBUIA YKOJIOTHUECKH




W3MEHEHUU I00ANFHOTO  XapakTepa 9SKOJOTHYECKHX | [eJIeco00pa3HOro MOBEACHUS B OBITY W TPYIOBOU ICSATEILHOCTH B IETSIX
KJIuMaTa, npobiieM; COXpaHEHHUsI CBOETO 3/10POBbs U OKPY>KAIOLIEH MPUPOAHOM Cpe/ibl; YIUTHIBAThH
TIPUHITAIIBI IUIAHUPOBAHME U OCYILECTBIICHHE JICHCTBHI B | OACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBI OINPENEICHHBIX BELIECTB,
OepexIIBOro OKpY>KaroIel cpejie Ha OCHOBE 3HAHUS IIeJIei | IIOHUMAas CMBICII IIOKa3aTeIs NPEAEIbHOM JOIYCTUMON KOHIIEHTPALUH.
MIPOU3BO/ICTBA, YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
3 dexTHBHO aKTHUBHOE HETIPUATHE JIEHCTBUM,
JEHCTBOBATH B IPUHOCAIIUX BPeJ] OKPYXKAIOIIEH CpeJIE;
4pEe3BbIYANHBIX yMEHHE MPOTHO3UPOBATH HEOJArONMPHUSTHHIC
CUTYyaluAx JKOJIOTUYECKUE MMOCJIEICTBUS
NPEAIPUHAMAEMBIX JICUCTBUU,
PeoTBpaIIaTh UX.

MeTta npeaMeTHble pPe3yJabTaTbl JOJKHBI

0TPaXKaTh:

OBiajgeHne yHHMBepPCAJbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) pa6ora ¢ undopmanmeii:

HCIOJIb30BaTh CPECTBA NH(POPMAIIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUT

KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U

OpraHM3alMOHHBIX 3aJ1a4 C COONI0IEHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKU

0€301MacHOCTH, TUTUEHBI, peCypCcoCcCOepeKeHNUs,

MPaBOBBIX U ATUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 0€30MaCHOCTH.
[IK 2.3 KonTpomupoBath cobitoieHre mepcoHaaoM TpeOoBaHUI OXpaHbl TPY/a,
Kontponuposars IIPOMBIIIJIEHHON U MOXKapHOW 0€301acHOCTH.
coluttoIeHHe
MEPCOHAIOM
TpeboBaHUt
OXpaHbl TpyJa,
IIPOMBILIIIEHHOU

Y TTOYKapHOH
0€30I1aCHOCTH.




1. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON

TACIATITAHBI

2.1. O6beM AUCHUILUINHBI U BUABI Y4eOHO#i padoThl

Bua yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrPpaMMBbI AU CHUATITHHBI 78
B 1.4.

OcHOBHOE coJiepKaHue 42
B T. U..

TeopeTHYecKoe 00yUeHue 20
[PAKTUYECKHUE 3aHITHS 14
abopaToOpHBIC 3aHATHS 8
[IpodeccnoHATHHO-OPUEHTHPOBAHHOE CoOlepKaHUe (coaep:KaHue 34
MPUKJIATHOTO0 MOIYJIs1)

B T. U..

TeopeTHIeckoe 00yJIeHHe 16
[MPAKTUYECKUE 3aHATHS 14
JlaGopaTopHbie 3aHATHS 2
KouncyabTauus 2
/InddepenuupoBanHblii 3aueT 2

10



2.2. TemaTu4eckuii JIaH U COAEPKAHUE TUCHUIIMHBI « XHMMHU»

TEOPUEU CTPOCHUS
aTOMOB

MEPUOINYECKOTO 3aKOHA U CHUCTEMBbI XMMHUUYeCKuX 3nemeHToB J[.MI. MenzaeneeBa B pa3BuTuu
HAYKH.

YcTaHoBNEHUE CBA3W MEXAY CTPOCHUEM aTOMOB XUMHUUYECKUX JJIEMEHTOB U INMEPUOAUYECKUM
M3MEHEHNEM CBOMCTB XMMHUYECKUX DJIEMEHTOB M NX COEAUHEHNI B COOTBETCTBHH C ITOJIOKEHUEM
[Iepronueckoi CUCTEMBI.

Pewienue npakmuko-opueHmupoBaHHbIX MeopemuiecKux 3a0aHuil HA XapaKmepu3ayuro

HaumeHoBaHue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE H MPO(eCCHOHATBLHO OpHEHTHPOBaHHOe)3, | O0béM | PopMupyeMbIe
pa3esioB U TeM JIadopaTopHbIe U NMPAKTHYeCKHe 3aHATHS, IPUKJIAJAHON MOAYJ/Ib YacoB | KOMIIETCHIUH
1 2 3 4
Conepxanue y4eOHOro MaTepuasia 76
Pa3nen 1. Teopernyeckue 0CHOBBI XUMHUH 42
Tema 1.1. Coaepxxanue yueOHOIro MaTepuaJa OK 01
OcHoBHbIE XuMu4ecKkuil 3eMeHT. AToM. Spo aToMa, U30TOIbl. DJIEKTPOHHAS 000704YKa. DHEPreTHYEeCKHe
XMMHUYECKHE IIOHATHUS |ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOEHHOCTH pacIpeIeIeHHsI 5
U 3aKOHBI, CTPOCHHE |3JIEKTPOHOB IO OPOUTANSAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAs
aTOMOB ~ XMMHYECKUX |KOH(urypamus aroMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTnyeckune 3aHATHSA
IIpaktuyeckass pabora Nel. «OCHOBHbBIE KOJMUYECTBEHHBIE 3aKOHBl B XMMHUU M PACUEThl IO
YPaBHEHUSIM XUMUYECKHUX PEAKLHII.
OTtHocuTenbHBIE aTOMHAast U MOJIEKYJsipHas maccsl. MossspHas macca. KosnnuecTBo BemniecTsa. 2
MaccoBast nmonsi BemiecTBa. 3akoH ABoraipo. MomsipHblii 00beM ra3oB. OTHOCHUTEIBHAS
IJIOTHOCTH Ta3oB. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLUN C UCIIOJIB30BAHUEM MACCOBOU
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxanue y4eOHOro MaTepuaJa OK 01
Ilepuonnueckunii IIpakTHYecKHe 3aHATHS OK 02
3aKOH U [TpakTuyeckas pabora Ne2. «3yueHne nepuoindeckux 3akOHOMEPHOCTEH U UX B3aHMOCBSI3H CO IIK 2.3
[lepuoanueckast CTPOEHHEM aTOMOBY.
cuctema xumudeckux |[lepmoamdeckas cucrema xuMmuueckux aneMeHToB .M. MengneneeBa. CBsi3p NepHOAMUYECKOTO
snementos 1. 1. 3aKkoHa U [leproguyeckoi cuCTEMbl XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS
MenieneeBa, uX CBI3b (aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHsS CBOWCTB XHUMHYECKHX DIIEMEHTOB, 00pa3yeMbIX HMH
C COBPEMEHHOM MPOCTBIX U CJIOKHBIX BELIECTB IO TpymnaM U nepuoaam llepuoanyeckoil cucremsl. 3HaueHUE 2




Xumuueckux jnemenmos «Memannuueckue / HeMemMaanuyecKue CEO0UCMEA XUMUUECKUX
INNEMEHMO8 6 COOMGEMCMEUU C UX IJIeKMPOHHBIM CHPOEHUEM U NOJIOMHCEHUEM 6
nepuoouueckoil cucmeme xumuyeckux ynemenmos /.M. Menoeneesa»

Tema 1.3.

CTpOCHI/Ie BE€HIICCTBA

Y [IPUPOAA

XHUMHYCSCKOM CBSI3H.

Mmuoroo0pasue
BEIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

Crpoenue BemecTBa. XUMHUUYECKast CBA3b. Buabl XUMHU4eckoi cBA3M (KOBaJICHTHAs HENOJIIpHAs
U TIOJISIpHAs, MOHHAs, MeTajinueckas). MexaHu3mbl 00pa30BaHUSI KOBAICHTHONW XMMHYECKON
cBi3u (OOMEHHBII M  JOHOPHO-aKUENTOpHbIH). Bomoponnas cBs3p.  BaneHTHOCTS.
DNEeKTPOOTPUIATENIBHOCTh. CTENEHb OKUCIEHUs. IOHBI: KaTHOHBI M AHHOHBI

IIpakTnyeckue 3aHsaTUs

[Tpaktuyeckas padora Ne3. «CTpoeHue BemecTBa U Mpupoia XMMUIECKOH CBS3HY.
JleMoHCTpauus Mojeneld KpUCTAJUIMYECKHX PELIETOK: MOHHOM (XJIOpUA HAaTpus), aTOMHOMN
(rpadut u anmas), MONEKYJIIpHON (YIVIEKUCIBIN ra3, noa), METAJUIMYECKON (HaTpui, MarHui,
Menb). Perenne npakTHUecKuX 3aJaHuil Ha COCTaBIIEHHE DJIEKTPOHHO-Tpaduueckux (Gopmyi
asieMeHTOB 1—4 nepruonos

OK 01

Tema 1.4.
Kiaccudukanms,
Y HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccudukanus HeopraHudeckux BemiecTB. HoMmeHKIaTypa HEOPraHUYECKUX BEIIECTB
(oKCcuABI, THUAPOKCHUIIBI, KUCIOTHI, coJin). BemecTBa MOJIEKYJISIPHOTO W HEMOJEKYISIPHOTO
CTpOeHHS. ArperaTHble COCTOSIHUA BenlecTBa. Kpucrammueckue u aMop(HbIe BelecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHas,
MOHHAs1, METAJNINYECKast). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUNIMYECKON PEIIETKU

HpaKanecm[e 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHKIIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne mnpakTHueckMx 3aJaHURl MO KiIacCU(PHUKAIMM, HOMEHKIAType U XUMHYECKUM
dopMynaM HEOPraHWYECKHX BEUIECTB pa3jIMYHBIX KJaccoB (YrapHbli ras, yrJIeKUCIbIH Tras,
aMMHUaK, raiieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs COAA U JPYIHX): Ha3BaHMs BELIECTB
no mexayHaponHoi (MIOITAK) wnu TpuBHanibHOW HOMEHKIJIATYype U COCTaBleHHE (HOPMYIIbI
XUMHYECKHX BELIECTB, OIpe/AeTeHHe MPUHAIIEKHOCTH K kiaccy. [louck uHdopmanuu mo
Ha3BaHUAM, UJCHTU(UKATOPAM, CTPYKTYPHBIM (OpMyNIaM. AHAJIN3 XUMHUECKONW HH(pOpMAIIHH,
MOJIy4aeMOM M3 pa3HbIX HCTOYHHUKOB (CpeAcTB MaccoBo MH(opmanuu, cetb HHTepHeT u

JIPYTHUE)

OK 01
OK 02

Tema 1.5.

Conep:kaHue y4eGHOro MaTepuasa

OK 01




THIBl XUMHYECKUX
peakuuii

Xumuueckass peakuus. Kiaccupukanuss XUMHUECKHMX pEAKIMA B HEOPraHUYECKOW U
OpPraHMYECKOM XMMHUHU. 3aKOHBI COXPAHEHMsI MAcChl BEILECTBA, COXPAHEHUS U IPEBPAICHHUSA
SHEPIUH IIPU XUMUYECKUX PEAKLUAX.

OKuCIINTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKLUH (YPaBHEHUS OKHCICHUSA-BOCCTAHOBICHUS, CTEIICHb
OKHUCJICHUS, OKUCJIMTENIb U BOCCTAHOBUTEJb, OKHCIMTEIBHO-BOCCTAHOBUTEIIbHBIC PEAKLUH B
HPUPO/IC, TPOU3BOICTBEHHBIX MPOLIECCaX M )KU3HEACATCIBHOCTH OPraHU3MOB).

Tema 1.6.

CKOpOCTh XMMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBeECHE

CKOpOCTh peakiM, €€ 3aBUCHUMOCTb OT pa3iM4yHbIX (PAKTOPOB: IPUPOABI pearupyroux
BEIIIECTB, KOHICHTPAIMU pPEarupyrolux BEIIECTB, TEMIIEPATyphl U IJIOMIATN PEaKIMOHHON
noBepxHocTH. TernoBble 3PHEKThl XMMUYECKUX PEaKLUil: 3K30- U SHJI0TEPMUYECKHE PEAKIIHH.
OOpaTumble peakuu.

Xumnueckoe paBHoBecue. DaKTOpbI, BIUAIOLUIME HA COCTOSHME XHMHYECKOTO pPaBHOBECHUS
(KOHIIEHTpalKs peareHTOB WM MPOAYKTOB PEaKIUH, JaBjieHue, Temreparypa). [punmmm Jle
[TaTense.

JlaGoparopHasi pabora

JlaboparopHuas padota Nel. «BiusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHYECKON
peaKIum.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 33/IaHUN HA aHATN3 (DAKTOPOB, BIUSIOMINX Ha
M3MEHEHHE CKOPOCTH XUMHYECKON peaKIiy. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIH OT
NPUCYTCTBUS KaTaJu3aTopa Ha MPUMEpe Pas3JIoKEeHUs MEPOKCHIA BOJIOPO/Ia C TOMOIIBIO
JTUOKCH/Ia MapraHiia ¥ KaTanasbl.

Pewienue npakmuko-opuenmuposannuix 3a0anuil Ha npumenenue npunyuna Jle-Illlamenve
013 HAX0XHCOEHUA HANPAGIEHUA CMEWEHUS PAGHOBECUA XUMUYECKOU PeaKUUU U aHaau3
gaxmopos, enuaowUx HA cMeujeHUe XUMUYECK020 PAGHOGeCUs

OK 01
OK 02
1IK 2.3

Tema 1.7.
PactBopsI, Teopus
IMEKTPOTUTUYECKOM
JACCOLMAIIN U
HOHHEII 00MeH

Coaep:xanue yueOHOro MaTepHaJia

PactBopbl. Buasl pacTBOpoB MO COAEPKAHHUIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTB.
IlonsatTe o aucnepcHbIX cuctemax. VcTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nous
BEIIIECTBA B PaCTBOPE.

ITonsaTtue o BonopoaHoM nokasatene (pH) pactBopa. DaeKTponuTHUECKAs AUCCOLUALIUS.
CunbHbIe U criadble 3JIEKTPOJIUTHL, HEAIEKTPOJIUTHI. Peakiinu moHHOTO 0OMeHa

KonTpoabHnas padora 1Ctpoenue BeniecTBa 1 XUMHUYECKUE peakiuu (1o pazaeny 1)

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 07
1IK 2.3




JlabopaTtopHas padota Ne2 «IIpuroroBieHne pacTBOPOBY.

[Ipurorosnenue pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIEW pPaCTBOPEHHOTO BEIIECTBA, NIPOBEIACHUE
peakiuMii HMOHHOrO OOMEHa, OIpelesIeHue Cpelbl pacTBOPOB BELIECTB C  [OMOLIbIO
YHUBEPCAIBHOI'O MHJUKaTOpa (KHcias, HEHUTpajbHas, IIEJo4yHasi). 3aJaHusl Ha COCTaBIICHUE
MOHHBIX peakuui. PemeHue nmpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha pPacTBOPSI,
MCTOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOMN JAEATEIbHOCTH YEJIOBEKa

Pasznen 2. Heopranuueckasi xummusi

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Coaep:xanue yueOHOTo MaTepHaJia

Mertamubl. [lonoxkenue wmeramioB B Ileproandeckoi cucTeMe XUMHUUYECKHUX SJIEMEHTOB.
Oco0eHHOCTH CTpPOCHHS SJCKTPOHHBIX 000JI0YeKk aTroMoB MeTtauioB. OOmme Qu3ndeckue
cBoiictBa MeTauioB. CIUIaBbl METAJIOB. DJEKTPOXUMHUYECKUU Psii HANPSHKEHUH METaJJIOB.
XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPH, Kaaui, KaJblUd, MAarHUM, aIFOMUHUMH,
LUHK, XpOM, Xelle30, MeAb) M HMX coeAuHeHud. OOmmMe crnocoObl MOTYYEHHsS] METalIOB.
[IpuMeHneHne MeTauioB B OBITY U TEXHUKE

Hemeramnsl. [lonoxenne HemetaiuioB B [leproanyeckoi cucreMe XuMuueckux sneMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTH CTpOeHUs aToMOB. DU3nUecKue CBOWCTBa HEMETAIIOB. AJIJIOTPOIHS
HEMETaIJIOB (Ha mpHUMepe KHCIopoaa, cephl, ¢ocdopa u yriaepoaa). XUMHUECKHE CBOWMCTBA U
MIPUMECHCHHUE BXHEHIIINX HEMETAIUIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriaepoaa U KpeMHUS)
U UX COEAWHEHMH (OKCHAOB, KHCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEUIECTB (OKCHUIOB, THAPOKCUIOB,
KHCJIOT, cojiel W Jp.). ['eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAINIMNX K
pa3IMYHBIM KJIacCaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX
COEJIMHEHHH, BBICIITUX OKCHJIOB U THIAPOKCHJIOB

KonTpoabHas padora 2 CBolicTBa HEOPraHMYECKUX BellecTB (10 pazaeny 2)

HpaKTuqecm[e 3aHATHSA

ITpakTryeckas padora Ne5. « PU3HKO-XUMHUUECKUE CBOICTBA HEOPraHMUECKUX BEIIECTBY.
CocraBneHrne YpaBHEHMM XUMHUYECKHX pEaKIMi ¢ Y4YaCTHEM TMPOCTBIX M  CJIOKHBIX
HEOPraHUYECKUX BEILECTB: META/UIOB M HEMETAJUIOB;, OKCHUJIOB METa/lIOB, HEMETAIUIOB U
aM(pOTEpHBIX DJIEMEHTOB; HEOPTraHUYECKUX KHUCIIOT, OCHOBAHUNA M aM(OTEPHBIX T'MAPOKCHJIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

OK 01
OK 02
OK 04
IIK 2.3




[TpakTrueckas padota Neb.

Pacuérsl Macchl BemiecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WM
00BbEMY OJTHOTO M3 y4YacTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKINH, €CIIM OJHO W3 BEIIECTB MMEET MpUMeCH. PereHne mpakTuko-
OpPHCHTUPOBAHHBIX 3aJIaHUil Ha CBOMCTBA, COCTaB, MOJy4eHHE M OE301MacHOE HCIOJIb30BAHHE
BOKHEHIINX HEOPTaHWYECKUX BEHIECTB B OBITY M MPOGECCHOHATBHON JeSITETLHOCTH YEIOBEKA

Tema 2.2. Conep:xkaHue yueOHOro MaTepHuaJia OK 01
Wnentudukanus JlaGopaTopHble 3aHATHS OK 02
HCOPraHM4eCKuX JIaGoparopnas padota Ne3 «MneHTnukanus HeOPraHNIECKUX BEIIECTBY. OK 04
BCIICCTB Pentenue skcriepuMeHTAIBHBIX 33/1a4 110 XUMHUYECKAM CBOMCTBAM METAJUIOB M HEMETAJIOB, 110

pacro3HaBaHUIO W TONYYEHHUIO COCIMHEHHWH METalIOB W HEMETalioB (B3auMOJeicTBHE

THJIPOKCHUIA AIFOMUHUS C PACTBOPAMH KHCJIOT M IIejo4el,). aeHTndukanus HeopraHn4eckux

BCIICCTB C HCIIOJIB30BAHUEM UX q)HBHKO-XI/IMI/I'-ICCKI/IX CBOI>'ICTB, XapPaKTCPHBIX Ka4YCCTBCHHBIX

peaknumii. KauecTBeHHbIC peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOHBI

MCTaAJIJIOB 1 KATUOH aMMOHUA
Pa3znea 3. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
Tema 3.1. Coaep:xanue yueOHOro MaTepHaJia OK 01

Kiaccudukanms,
CTPOCHUE U
HOMECHKJIATypa
OpPraHUYECKUX BEIICCTB

[Ipeamer opraHnyecKol XMMHM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYECHHUE B NOJYYEHUH HOBBIX
BELIECTB U MaTepHalloB. Teopus CTpOEHMsI opraHMueckux coennHeHudl A.M. bytieposa, €€
OCHOBHBI€ N0J105keHUsA. CTPYKTypHBIE (OPMYJIbI OPraHUYECKUX BEIIECTB. [ oMosI0rus, n3oMepus.
XHUMHUUYECKasi CBA3b B OPTaHUYECKUX COCAUHECHUAX: KPATHBIE CBS3H, G- U T-CBS3HU.
[IpencraBinenne o kinaccudukaluu oOpraHuyeckux BemiecTB. HomeHkIaTypa oOpraHuyecKux
COeIMHEHUH (cucTeMaTHuecKas) U TpUBHAIbHbIE HA3BaHUS BXKHEHIIINX MpeICTaBUTENeH KI1accoB
OpPraHWYECKUX BEUIECTB

IIpakTHYeckHe 3aHATHA

[TpakTuueckas pabora No7. «HomeHKIaTypa OpraHM4eCKUX BEIIECTBY.

O3HakOMJICHHE ¢ OOpasllaMd OpraHWYECKHX BEIIECTB W MaTepHajlaMd Ha HX OCHOBE,
MOJICTTUPOBAaHUE  MOJEKYT  OpPraHWYeCKHX  BEUIECTB,  HAONIOJIGHWE ¥ ONHUCAHHE
JICMOHCTPAIIMOHHBIX OIBITOB TIO0 TPEBPANICHUIO OPTaHWYCCKUX BEHISCTB IPU HATPCBAHHH
(nnaBneHue, 0OYTTUBAaHUE U TOPEHUE).

[IpakTuueckas padora Ne§.

CocTaBlieHHE TIONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYN OPraHUYEeCKHX BEIIECTB
OTACIIBHBIX KJIACCOB, HCIIOJNB3yd HUX Ha3BaHUA 110 CHUCTEMAaTUYECKON WU TpPIBPIaHBHOf/’I
HOMEHKJIAType (dTHIICH, aleTWIeH, TIMLEpHH, (eHon, QopManblIerui, yKCyCHas KHUCIOTa,
mmnuH). PacdeTsl mpocteimieit GopMyIsibl OpraHMdecKo MOJIEKYJIBI, UCXOMS U3 DJIIEMEHTHOTO
cocraBa (B %)




Pasznen 4. YrieBoaopoabl

Tema 4.1. Copaeprxxanue y4eOHOIo MaTepuasa OK 01
YraeBogopoasl U uX | [IpeenbHble yIIEBOAOPOIbI (AIKaHbI): COCTAB M CTPOEHHE, TOMOJIOTHYECKHUI psijl. MeTaH 1 dTaH: OK 02
IIPUPOJHBIC HCTOYHUKH |cocTaB, CTpOoeHHE, (DU3MUECKHEe UM XMMHUYECKHE CBOMCTBa (peaklMu 3aMelleHUs U TOpeHus), OK 04

TOJTy4€HUE U IPUMEHEHHE. IIK 2.3

HenpenenbHblie yriieBo0opoabl (AIKEHbI, aTKaHEHbI, AJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN psAd. DTWIEH U MPONMJIEH: COCTaB, CTPOEHUE,

¢bu3nyecKkrue U XUMHUYECKHE CBOMCTBA (Peakuy THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpaTallUH,

OKHCJIEHUS U TIOJMMEPU3ALINN) TIOJTyYEHUE U IPUMEHEHUE.

Anxaauensl: OyranueH-1,3 u metunOyraauen-1,3, XuMU4eckoe CTPOCHHE, CBOMCTBA (peaKius

MOJMMEPU3aIMN), TPUMEHEHHUE (U1 CHHTE3a PUPOTHOTO M CHHTETUYECKOTO Kay4qyKa U Pe3UHBI).

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKHI psld. AILETUIICH: COCTaB,

XUMHAYECKOE CTPOCHHE, (QHU3MUECKHe W XHUMHUYECKHE CBOMCTBa (pEaku THIPUPOBAHUS,

rajOreHUpPOBaHMsl, THApATAlMd TOPEHHUs), MOJy4eHHe W  [pUMEeHEHHe  (MCTOYHHUK

BBICOKOTEMIIEPATYPHOTO TIAMEHH JIJIsi CBAPKH U PE3KU METAJLIOB)

ApomMaTtrueckue yriieBoIopoabl (apeHsl). BeH301 U TOMyos: COCTaB, CTpOEHHUE, (HU3HUYECKUE U

XMMHUYECKHUE CBOMCTBA (peaklMM IaJIoOr€HUPOBAHUS U HUTPOBAHUSA), IIOJIyYEHUE U IPUMEHEHHUE.

ToKCHYHOCTD apeHOB (BiIMsAHKE OCH30JIa HA OPraHU3M YeJioBeKa). | eHeTHUecKas CBSA3b MEXIY

YTJI€BOIOPOAAMHU, IPUHAIEKAITUMU K pa3InIHBIM KJIaccaM.

[TpupoHbIE HCTOYHUKH YTII€BOA0POA0B. [IprpoaHblil ra3 u nomyTHble HeTsHbIE ra3pl. HedThb 1

e€ mnpoucxoxiaeHue. CrocoObl mnepepadOTKU He(THU: TEepPeroHKa, KPEKUHI (TepMHUYECKUH,

KartanuTudeckuit), mnuponau3. [IpogykTel mepepaboTku HedpTH, HX NpPUMEHEHHE B

MIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yToJib U IPOJYKTHI €ro nepepadboTKu
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia OK 02
Ousuko-xumuueckue | JlabopaTopHble 3aHATHS OK 04

CBOMCTBA
YTJI€BOJOPOOB

JlabopaTtopHas padota Ne4 «CBoMCTBa yraeBOAOPOTOBY.

TpuBHanpHas U MEXIyHApOJHAs HOMEHKIATypa, XMMHYECKHE CBOWMCTBA, CIIOCOOBI TONyUEHUS
yrieBogopoaoB. [losydeHre 3TuieHa U M3y4EHHUE €ro CBOMCTB. MoOJenMpoBaHHE MOJEKYT U
XUMHAYECKHX TPEBpAIlCHU YIIeBOJOPOIOB (Ha MpUMEpe dTaHa, dTHICHA, alleTUICHA U JIp.) U
TaJIOT€HOIPOU3BOTHBIX

Pasznea S. Kucaoponocoaepxamme opranHnyecKue coeiuHeHus




Tema 5.1.
Cnuptsl. ®enon

Conep:kanue y4eOHOro MaTepuaa

[IpenenbHbIe 0THOATOMHBIC CIIUPTHI (METAHOJ U 3TAHOJ): CTPOCHHE, (PU3NUCCKUE U XUMUYECKUE
CBOICTBa (peaklMK C aKTUBHBIMH METaJJIaMH, TaJIoT€HOBOIOPOAAMH, TOPEHHE), IPUMEHEHHE.
Bonopoansie cBsizu Mexay MojiekyjdaMu cnUpToB. DHU3MOJOTMYECKOE JIEMCTBHE METAHOJIA U
3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroaToMHbIe CHUPTHI (ITUICHIVIMKOJb U TJIHUIEPHH): CTPOCHHE, GU3NICCKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE CO WICJIOYHBIMU MeETalJIaMU, KayeCTBEHHas peakius Ha
MHOT'0aTOMHBIE CIUPTHI). Dusnonornyeckoe AEHCTBUE Ha OpraHuW3M uenoBeka. [IpuMeHnenue
[JIMLEPUHA U STUJIEHTIIUKOJIS.

®enon. CTpoeHHEe MOJEKYbI, (PU3UYECKHE M XUMHYECKHE CBOWCTBA (eHosa. TOKCHYHOCTH
¢denona, ero pusnonornyeckoe AecTBHE HAa Opranu3M uenoBeka. [Ipumenenne denona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Anpaeruaipl M KeTOHBbI ((hopManbAeruj, aleTanbJeruj, aleToH): CTpoeHue, (U3NYECKUue U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCICHHS M BOCCTAHOBJICHHS, KaueCTBEHHBIE peakluu),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/elibHBIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAasT M YKCYCHasi KHUCIJIOTHI):
cTpoeHue, (u3uueckre U XUMHYECKHE CBOHCTBa (O0OIIME CBONCTBA KHCJIOT, pPEaKIHs
TepUPUKAIMN), TOJydeHHe u npuMeHeHne. CTeapruHOBass M OJIGMHOBAs KHCJIOTHI Kak
MPEICTaBUTENH BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJH BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

CroxHble 3QUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ naponn3 crnoxHbIX 3gupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posiab KUPOB.

OK 01
OK 02
OK 04

JlabopaTopHas padora

JIaGoparopHas paboTa Ne5

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHCIOTHI (MypaBbHHAss M YKCYCHash KHCIIOTHI):
cTpoeHue, (U3MYecKHMe U XUMHUYECKHMEe CBOiicTBa (00lIMe CBOICTBa KHCIIOT, pEaKlus
sTepuduKaIyn).

Tema 5.3.
Yriesoasl

Coaep:xaHue yueOHOro MaTepuaJia

VYrneBonpl: coctaB, Kiaccu(uKanus YriieBogoB (MOHO-, TU- W TOJHMcaxapuisl). [moko3a —
MPOCTEUIINI MOHOCaxapua: OCOOEHHOCTH CTPOEHHS MOJEKYNbI, (PU3NYECKHEe M XUMHUYECKHUE
CBOMCTBa TJIOKO3bl (B3aumopelctBue ¢ ruapokcugom menu (II), okucieHne amMmuayHbBIM
pacTtBopoM okcua cepedpa (I), BocctaHoBIeHHE, OpOKEHUE TITIOKO3bI), HAX0XK/JICHHUE B IIPUPOJIE,
MPUMEHEHHUE TJIIOKO3bl, OMOJIOTMYECKas poJib B JKU3HENEATEIbHOCTH OpraHHu3Ma ueloBeKa.
®dortocuHTe3. DpyKTO3a KAK U30MEP IIIIOKO3BI.

OK 01
OK 02
OK 04




Caxapo3a — MpeICTaBUTENb JHCAXAPUJIOB, TUIPOJIM3 Caxapo3bl, HAXOXKICHHE B MPHPOJIC H
MIPUMCHCHHE.

[Tonmcaxapuapl: KpaxMaa M IEJUII0JI03a KaK NMPUPOAHBIE MmosmMepbl. CTpoeHHEe Kpaxmaiia U
[EJUTIONIO3BI, (PU3MYECKHE U XMMHYECKHUE CBOMCTBA KpaxMana (THAPOIIN3, KAueCTBEHHAS PEaKIIHs
C MOJIOM)

Tema 5.4. Coaeprxanue yueOHOIro MaTepuaJia OK 01
Ousuko-xumudeckue |IIpakTHyecKkHe 3aHATHSA OK 02
CBOMCTBA OK 04
KHCIIOPOIOCOIEPIKAIIHX HpaKTI/I‘-IeCIfaSI pabota Ne9. «<HoMeHKIaTypa KHCIOPOI0COAEPIKAIIMX OPTaHHIECKUX
OPIAHIYECKHX COEAMHEHUI». }
PO TpuBuanpHas U MEXIyHApOJHAas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJyYEHUs

CIHUPTOB U (EHOJIOB, KAPOOHOBBIX KHCIOT U 3()UPOB, allbAECTHI0B U KeTOHOB. COCTaBIEHUE CXEM

peakuuii (B TOM 4YHCIIE€ IO MPEAJIOKEHHBIM IIEMOYKaM IPEBPAIICHU), XapaKTEePU3YIOIIUX

XMMUYECKHE CBOWCTBA KUCIOPOJOCOIEPKAILUX OPIraHUYECKUX COEIUHEHHH.

IIpaktnyeckas padora NelO. «Xumuueckue u (U3MUYECKUE CBOWCTBA KHCIIOPOJIOCOAEPIKAIINX

OpPraHUYECKUX COEAUHEHUS.

[IpoBenenue, HaONOJEHME U ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

Ka4eCTBCHHBIC PEaKIUK OJHOATOMHBIX CIUPTOB (oKkucieHue 3TtaHoia okcuaom wmemu (I1)),

MHOTOATOMHBIX CIIUPTOB (B3aumojeiicTBue riuiepuna ¢ ruapokcunom meau (1)), anpaernnos

(oxucneHne amMMuadHBIM pacTBopoM okcuaa cepeopa(l) wu  ruapokcumom wmemu (I,

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOWCTB pacTBOPA YKCYCHOM KHUCIIOTHI
Pa3nen 6. A3oTcoaep kamme opranudeckue coeIMHeHust
Tema 6.1. Coaepxkanue yueOHOro MaTepuaa OK 01
AMUHBL. AMUHBI: METUJIAMUH — IPOCTEUIINN NPEICTaBUTENb aMHUHOB: COCTaB, XUMHUYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, HAXOKIEHUE B IPUPOJE. OK 04
benku AMHUHOKHCIIOTBl Kak aM(oOTepHble OpraHudeckue coequHeHus. Pdusznyeckne M XUMHUYECKHE

CBOWCTBAa aMHMHOKHUCIOT (Ha MpHMepe TJHMIMHA). BbHojornueckoe 3HaYeHHE aMUHOKHCIIOT.
Ilenrtnabl.

benku xak npuponHble nmoiauMepsl. IlepBuuHas, BTOpUYHAs M TpeTHYHas CTPYKTypa OEJIKOB.
XUMHYeCcKHe CBOMCTBA OENKOB: THAPOJIN3, AeHATYpallis, KaYeCTBEHHbIE PEAKIIH Ha OENKU
KonrposabHnasi pagora 3 CTpyKTypa 1 CBOHCTBa OpraHMYEeCKUX BelecTB (110 paszzaenam 3-7)

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota Nell. «CBoiicTBa a30TOCOEPIKAMNUX OPTAHUIECKUX COCTUHECHUI.
du3nyecKue U XUMHUYECKHE CBOWCTBA aMHHOB (PEAKIIUU C KUCIOTAaMH U TOPSHHUSI) 1 aMUHOKHCIIOT
(ma mpumepe riunuHa). HabmroneHne u onmrMcaHue TeMOHCTPAIMOHHBIX OIMBITOB: JIEHATYPAIIHS
O€JIKOB IPH HArPEBaHMH, IIBETHBIE PEAKIIUU OEIKOB

Pa3nen 7. BoicokoMoJieKyasipHble COeTHHEHUsI




Tema 7.1. Conep:kanue y4eOHOTro MaTepuaa OK 01
[Imactmaccsl. IIpakTHYecKHe 3aHATHA OK 02
Kayuyku. Bonokna IMpaktrueckas pabora Nel2. «CuHre3, aHamu3 W KIacCU(PHUKALUA BBICOKOMOIECKYIISIPHBIX OK 04

COCIMHECHUI» 1IK 2.3

OcHOBHbIE TIOHATHUA XUMHH BBICOKOMOJIEKYJISPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3AIH, CPEeIHsIs MOJeKyispHas macca. OCHOBHBIC 2

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

[TpakTrueckas padora Nel3

O3zHakoMJIeHHE C¢ 00pa3liaMy MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:

1acTMacchl (MOJMATUIICH, TOTUIIPONUICH, MOTUBUHUIXIOPU, TTOJUCTUPOIT); HATYPAIbHBIA U 2

CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJOPOIPEHOBBIH M HM30MPEHOBBI); BOJIOKHA

(marypasnbHble (XJIONOK, MIEPCTh, MIEIK), HMCKYCCTBCHHBbIC (AlleTaTHOE BOJOKHO, BHCKO3a),

CHHTETUYECKHUE (KAIllPOH M JIABCaH)
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CodepKaHNe MPUKJIATHOT0 MOyJIs1)* 34
Pa3nes 8. Xumus B ObITY M IPOM3BOJACTBEHHOI eI TEJILHOCTH YeJIOBeKa OK 01
Tema 8.1. Coaepixanue yueOHOro MaTepuaJa OK 02
Xumudeckue 1)ITpaBuiia SKOJIOTHYECKH IEIECO0OPA3HOTO TIOBEAEHUS B OBITY M TPYIOBOM JEATEIHLHOCTH B 9 OK 04
TEXHOJIOTUH LEJISIX COXPAHEHUS CBOETO 3/10pPOBbS M OKPY’KAIOIIeH MPUPOJHOMN Cpesibl. OK 07
B IIOBCEHEBHOU . 1IK 2.3

. | 2)OnacHoCTh BO3JICHCTBHS Ha )KUBbIC OPraHU3MbI OPraHUYECKUX BEIIECTB OTIENIBHBIX KJIACCOB

U ipo¢ecCUOHaIbHON (yrn 2
EATENLHOCTH Heoneka | O TEBOAOPOIEL, CIHPTEL, (beHOoIIbI, XJIOPOPraHnYecKre MPOU3BOIHBIE, aTbJIETUIBI U JP.)

3) [lokazaTenb npeaenbHO TOMyCTUMONW KOHIICHTPALUU U €T0 UCTIOIb30BaHUE. 2

4) Poib XUMHU B 00ECIIEYCHHH IKOJOTHUYECKOU, SHEPTETUUECKON U MUIIEBOH 0E30MacHOCTH, 5

pa3BUTHH MEIUIINHBIL.

5) Co3nanue HOBBIX MaTepUaioB (B 3aBUCUMOCTH OT BHA MPO(ecCroHaIbHOM 1€ TeNbHOCTH), 2

HOBBIX UCTOYHUKOB 3HEPruM (AJIbTEPHATUBHBIC HCTOYHUKH SHEPTHH).

6) INoHsTHE O HAYYHBIX METOaxX MMO3HAHMUS BELIECTB U XUMHUECKHX PEAKIIUHL. 2

7) IpencraBnenus 00 OOUIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOYYCHUS BaXKHEHIITUX 5

BEIIECTB (Ha MpUMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KUCIOThI, METAHOJIA).

8) XuMusi 1 310pOBbE YETIOBEKA. 2




9) IlpaBuia Ge30mMacHOrO MCMOJB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, OBITOBOM XUMHUU B

. 2

HOBCEHEBHOM KHU3HMU.

IIpakTHYecKue 3aHATHS

10) MpakTuueckas padora Nel4. «[IpuMeHeHNE XUMHUUECKHUX BEIIECTB M TEXHOJIOTHIA C Y4E€TOM
Oynyiei mpopecCHOHATBHOUN NEeATeITLHOCTH Y. 2
11) Pemenne keiic-3aga4 1o TeMaM: MUILEBbIE IPOAYKTbI, OCHOBBI pallMOHAJILHOIO TUTAHUS. 5
12) Baxxueiiiue cTpoUTEIbHbIE U KOHCTPYKIIMOHHBIE MATEPHAIIBI. 2
13) CenbckoX035HCTBEHHOE ITPOU3BOJICTBO. 5
14) Kpacku, cTexii0, KepaMHuKa, MaTepHajIbl IS JICKTPOHUKH. 2
15) Hanomatepuasbl, TEKCTHIIbHBIE BOJIOKHA. 5
16)cTounnKy 3HEPrUH, OPraHUYECKHUE U MUHEpaIbHbIE YIOOPEHHUS. 2
17) JlekapcTBeHHbIE W KOCMETHYECKHE Ipernaparbl, ObITOBas XHMMHUS, MaTepHaibl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH. 9
3ammra: IlpeacraBneHue pe3ylbTaTOB pelIeHUs Keic-3ajau B ¢GopMe MHHM-IOKIAAa
(momyckaercs MCIOJb30BaHUE TpapUUECKUX U IPE3EHTALMOHHBIX MaTEPHAJIOB)
KoncyabTanust Poss xumun B npoeccuoHaIbHOM 1€ TeIbHOCTH. 2
IIpomexyTounas arrecTanus no gucuuiuinHe (auddepeHInpoBaHHbIN 3a4eT) 2
Bcero 78




3. YCJOBUS PEAJIM3AIIMA ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHON
JANCHUIIJIMHBI

3.1. Tpeb6oBaHUSI K MUHUMAJIbLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecrneyeHu1o

Jlns peanuzanuu nporpaMMbl AUCITUIUIMHBL TOJKHBI OBITH MPETyCMOTPEHBI CIEAYIOITUE
CICLUANIbHBIE TIOMEIIEHUsA: YYEOHBIM KAOMHET XUMHUU W/WIW Yy4eOHOM XHUMHUYECKOU
1abopaToOpHH.

O0opynoBanue y4eOHOro KaOuHera  (HArJIsAHbIe MOCOOMA):  HAOOPHI
HIAPOCTEPKHEBBIX MOJENEH MOJEKYJI, MOJAEIN KPUCTAIUIMYECKHX PEeIIeTOK, KOJJICKIIUU
MPOCTBHIX U CIOKHBIX BEIIECTB W/WIM KOJJIEKIUU TOJTMMEPOB; KOJIJICKIMSI TOPHBIX MOPOJ U
MUHEpajoB, Tabnuia Meneneera, yueOHble priibMbl, UGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckune cpeacTBa 00y4eHUsi: KOMIBIOTED C YCTPONUCTBAMHU BOCIPOU3BEIACHUS
3BYyKa, IPUHTEP, MYITUMEIUA-TIPOEKTOP C IKPAHOM, MyJIbTUMEIUIHAS JOCKA.

OobopynoBanue J1abopaTopuu U padoYMX MecT Ja0OPATOPUM: MEH3YPKH, MUNIETKU-
KareJIbHUIIbI, TEPMOMETPHI, MUKPOCKOI, JYIIbI, IPEAMETHBIE U TTOKPOBHBIE CTEKJIA, TIAHIIECTHI
JUISl KameldbHBIX peakuuil, (uiabTpoBajbHas Oymara, CTEKJISIHHbIC MPOOUPKHU, PE3UHOBBHIE
npoOku, QoHapuku, HAOOp PEAKTHUBOB, CTEKISHHBIC MAJTOYKH, INTATUBBI I MPOOHPOK;
MEpHbIE IUINHIPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JIeAUTeNbHbIe MmnHaprueckue (50-100
MJT), CTYIIKH € IECTUKOM, (hapdOpoBbI€ YaIIKH, MUHLETHI, GUIBTPEl OyMakKHbIE, BaTa, MapJs,
YacOBBIE CTEKJA, JJEKTPOIUTUTKU, JT1a00paTOpHbIE IITATUBBI, COIUPTOBBIE TOPENKH, CIIUYKH,
npuoOp AJIS MOJYyYEeHHS Ta30B (WM MPOOMpPKA C Ta300TBOJHON TPYOKOIf), AepKaTenu it
MPOOUPOK, CKISIHKU MJII XpPaHCHHUS PEaKTHUBOB, Pa3aTOYHBIC JOTKH; XUMHUYECKUE CTAKaHBI
(50, 100 u 200 wmu1); mIMaTeIW; MUHIETHI; TUTEJIbHBIC IIMIIBI; CEKYHIAOMEPHI (TaMEpHI),
MepHbIe Tpooupku (Ha 10-20 mut) u mepHbIe Koa0bI (25, 50, 100 u 200 M), BoasHas 6aHs (uau
TEPMOCTAT), CTEKJISTHHBIE MMajJOYKHh;, KOHWYeckue KoyOwl juist tutpoBanus (50 u 100 wmu);
WHJUKATOPHBIE TOJOCKK Mg ompexaeineHuss pH u cranaapTHas HMHIMKATOpPHAs IIKAJa;
YHUBEpPCANbHbIN MHIUKaTop; nunetku Ha 1, 10, 50 mun (umm nozaropsl Ha 1, 5 u 10 mn),
OIOpeTKH IJIsi TUTpOBaHUsA, MeauiuHckue mmpuibl Ha 100-150 mn, nmaGopaTopHbie w/win
aHaJUTHYCCKHUE BeChl, pH-MeTphl, CyImuiIbHbIHN mKad, 1 ap. 1adopaTopHOE 000pyAOBaHHE.

3.2. UnpopmanmnoHHoe o0ecnieyeHne peain3alui NPorpaMmbl
Jlns peanuzainuu nporpaMMbl OMOJIMOTEUHBIN (GOHA 00pa30BaTENbHON OpraHu3aIuy JOJKEH

UMETh MeYaTHBIC W/WIIH AJIEKTPOHHBIE 00pa3oBaTebHbIC U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS UCIIOb30BaHMS B 00pa30BaTEIBHOM TPOIIECCe, HE CTapIle MATH JIET
C MOMEHTA U3JaHHUS.
JIns CTyIeHTOB:
1. Tabpuensu O.C, OctpoymoB W.I'. Xumus s npodeccuii v cienuaabHOCTEH
TEXHUYECKOT0 MPOGMIISL: YUeOHHK IS CTYA. yUpexXACHU cpel. mpod. oOpa3oBanus. —
M., 2021.
2. Tabpuensa O.C, OctpoymoB N.I"., OctpoymoBa E.E. u ap. Xumus s npodeccuii u
CTEIMATHHOCTEH €CTECTBEHHO-HAYIHOTO MPOQUIIS: YYCOHUK TS CTY/. YIPEKICHUH
cpen. mpod. odpazoanusi. — M., 2021.
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3. Tabpuensa O.C., OctpoymoB W.I'. Xumus s npodeccuii u crienuaibHOCTeH
COLMABHO-3KOHOMHUYECKOTO U TYMaHUTAPHOTO podIel: yueOHUK TS CTY/I.
yapexaeHui cpen. npod. odpazosanus. — M., 2021.

4. Epoxun FO.M., Koanesa U.b. Xumus mis npodeccuit u cnenuaibHOCTEH TEXHUIECKOTO

¥ €CTECTBCHHO-HAYYHOTO MPOQIIICH: YICOHUK IS CTY/. YIPSKISHUH cpel. pod.
obpazoBanus. — M., 2021.

HNuTepner-pecypcsr:
www.chem.msu.su (DiiekTpoHHass OnOIMOTEeKa IO XUMHUH).
www.enauki.ru (naTepHeT-u3aaHue s yauTeneid « EcTecTBeHHbIEC HAYKH»).
www.lseptember.ru (meToaudeckas razeta «IlepBoe ceHTAOPs).
www.hvsh.ru (xxypHan «XuMus B IIKOJIEY).
WWW.Nij.ru (xkypHan « XUMUS U KU3HBY).
https://ege.sdamgia.ru/ pemy EI'D
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska k EI'9»
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4. KoHTpPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHUS THCUUILTHHbBI

KoHTpoJIb M oOLEeHKa pacKpblBaIOTCS 4Yepe3 YCBOEHHBbIE 3HAHUS U TNPUOOpPETEHHbIE
oOydJaIuMHCS YMEHUS, HallpaBjieHHbIe Ha (OopMUpOBaHHE OOIUX U MPOodeCcCHOHATBHBIX
komneTeHuil. KomneTeHuu JomKHbI ObBITh COOTHECEHBI C IPEAMETHBIMHU pe3yiabTaTamu. Jlis
KOHTPOJISI U OLICHKU PE3YJIbTaTOB OO0YYEHHS IMpEnojaBaTeilb BbIOUpaeT (OpMbl U METOABI C
y4eToM npodeccuoHalIu3aui 00y4eHus o MporpamMme TUCHUTITHHBL.

Oo0mas/npogeccnonanbHas Pasnen/Tema Tun OLleHOHBIX
KOMIIeTeH I Usl MepOonpUsTHI
OK 01. Beibupats ciocoObl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOMN ACSITEIIPHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3IMUHbIM KOHTeKcTaMm | Tema 3.1 TectupoBanue
Tema 4.1 YcTHBIM onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 Haomronenue 3a xoaoM
Tema 7.1 BBINOJTHEHUS TPAKTHKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpezcTBa IIOKUCKA, AHAIIN3A U 1.6,1.7 pe3ynbTaToOB
UHTEpIIpEeTaluy HH(HOPMaLIUH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUHU AJIs Tema 4.1, 4.2 1ab0paToOpHBIX padboT
BBITIOJTHEHHUS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 [TpoBeaeHNE XUMHUYECKOTO
NEATEILHOCTHU Tema 6.1 AKCIEPUMEHTA
Tema 7.1 Beinonnenue
Tewma 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh U Tema 2.1,2.2 paszeiiam IMCHUTUIMHBI
paboTaTh B KOJJIEKTHBE H KOMAH/IE Tema 4.1,4.2 OrneHkKa caMmoCTOSITEIbHO
Tema 5.2-5.4 BBIIOJIHEHHBIX 3aJaHuU
Tewma 6.1 3amura penieHus Keuc-
Tema 7.1 3ajau (¢ yuetom Oynymieit
Tewma 8.1 po¢eCCUOHAIBHON
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 JeSITETTbHOCTH)
OKpYKarolllen Cpebl, Tema 5.1 Beinonnenune 3ananui
pecypcocOepexxeHuto, IpuMeHsTh 3HaHus | Tema 8.1 IIPOMEKYTOUHON
00 U3MEHEHNH KJIMMaTa, IPUHIUIIBI aTTecTaluu
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIeMCTBOBATh B UpE3BbIYAIHBIX CUTYAIUIX
IIK 2.3.
KouTtponuposats o0 ieHIe TEPCOHAIOM Habmozenne 3a xotoM
TpeOOBaHU OXpaHBI TPY/a, TPOMBIIUICHHOH U BBINOTHCHHS HPAKTHKO- .
MOKapHOU 6E30MaCHOCTH. Tema 1.2 OPUCHTUPOBAHHBIX 3aJJaHUH
- BO BpeMst paboThl HEOOXOJUMO Tema 1.7 IIpencrasnenue
COOIIOATh YUCTOTY, TULIHHY, OPSIOK K | Tana 1.6 pe3ynbTaTOB
[IpaBUja OXpaHsl TPy/a, T. K. Tema 4.1 HPAaKTHICCKUX U
MOCHENIHOCTbh, HEPSALIUIMBOCTh YaCTO Tema 7.1 m1abOpaTOPHBIX paboT
IIPUBOJAT K HECYACTHBIM CIIy4asiM. Tema 8.1 IIpoBenieHne XMMHUIECKOTO
-KaTErOpUYECKHU 3aIpeiacTcs B IKCIICPUMEHTA
1abopaTopUy NPUHUMATH MUY, TUTh Beimonnenue
BOJY, KypuTh, MpoOOBaTh BEIIECTBA HA KOHTPOJIBHBIX
BKYC. pabot 1o
- HeJIb34 MPUCTYNaTh K paboTe, MoKa He pasaciiaM TUCIHILINHEIL
yCBOEHA TEXHUKA OE30MacHOro ee
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BBITTIOJTHCHHU .
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