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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMM»

1.1. MecTro aMCcUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTebLHOM
NPOrpaMMmbI:

OoOmeoOpa3oBaTenpHasl AUCHUIUIMHA «XUMHs» H3ydaeTcss Ha 0a30BOM
ypOBHE B 00pa30BaTEIbHOM ITMKJIE Y4eOHOTO IMIaHa OCHOBHOM MPOQeCCHOHATBHON
oOpazoBaTenbHOM  mporpammbl  cnennanbHocT  23.02.04  Texuuueckas
AKCIUTyaTalusl MOJIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIllUH U
o6opynoBaHus (110 OTPACIISM).

Tpy10oeMKOCTh JUCHUIUIMHBI BKIIOYAET « XUMHSD» COCTaBIsieT 72 4daca, U3
KOTOpbIX 64 yaca 0a30BbIi MOMyNb cOCTOSIIMM HU3 6 pasznenoB U 6 YacoB
NPUKIAJIHOM MOIYJb COCTOSHMA W3 | pasmena, BKIIOYAIONUMNA IMPAKTUKO-
OPHEHTHPOBAHHOE COAEP/KAHNE TAHHOM CIEUATBHOCTH.

[IpuknagHoOi MOIyNb BKIIOYAET OJWH pasnen. Pazgen 7. «Xumusa B ObITY U
MIPOU3BOACTBEHHOMN JEATEILHOCTH YEJIOBEKa» peaju3yeTcss Ha MaTepualie KeHcos,
CBA3aHHBIX C HKOJOTMYECKON 0€30MaCHOCThIO M OLIEHKOW MOCIEACTBUI OBITOBOUN M
MIPOU3BOJCTBEHHON JEATEIBbHOCTH, NO OTpacisiM Oyaymed mnpodeccuoHaIbHOM
JEeATEIBHOCTH 00YYaIOUXCSl.

[leppon o0OydyeHMss C y4yeTOM JIOTMKA (OPMHUPOBAHMS IMPEIMETHBIX
pe3ynbTaToB, OOWMX U NPO(ECCHOHATBHBIX KOMIETEHUUH, MEKIPEAMETHBIX
CBsA3EN C OPYTUMHU JUCLUIUITMHAMU 0011e00pa30BaTEIHLHOTO U
obmmenpodecCHOHANTBHOTO IIMKJIa COCTABIISICT OJIMH YUSOHBIH TO/I.

1.2. Ilesiu ¥ muIaHMpYeMble pe3yJabTaThl 0CBOCHHUS JUCHUILIUHBI:

1.2.1. Hesan u 3axa4u 0011€00pa30BaTeJbHOM TUCHUILIHMHBI

dopmupoBaHue Yy  OOydYarOmIUXCS  NPEACTaBICHUS O  XHMHYECKOMN
COCTAaBJIAIONIEH €CTECTBEHHOHAyYHOU KAapTHHBI MHUpPa KaK OCHOBBI TPUHSATHS
pelieHuid B JKU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOI'O
MOBEACHUS B IPUPOHOU CPEIE.

3ajauM JTUCUUIJINHBI:

1) chopmupoBaTh MNOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB U ABJICHUM B OKPYKAIOWIEU CPEE, LIEJTOCTHOW HAYYHOU KapTHHBI
MHpPA, B3AUMOCBSI3U ¥ B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJISATH (OPMYJIbl HEOPTAaHUYECKUX M OPTaHUYECKHUX
BEIIIECTB, YPaBHEHUW XUMHUYECKHX pEaKIHil, OOBACHATH HX CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh ~ HABBIKM  TPOBEACHUS  MPOCTCUIUX  XUMHUYECKUX
AKCIIEPUMEHTATILHBIX HCCIIEIOBAHUM C COOJIOJICHUEM TPaBMII OE30TacHOTO
oOparieHus ¢ BeIecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS KCMOJIb30BaTh MHGOPMAIIUI0 XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;



5) chopmMupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH JESITEIIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB;

6) copMupoBaTh MOHUMAHKE 3HAYMMOCTH JOCTHXKEHUNW XMMUYECKOW HAYKH U
TEXHOJIOTUM VISl pa3BUTHUS COILIMAIIBHON U TTPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHSI 001Ie00pa3oBaTeJIbHOM
aucuuILIuHbI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ochoBe PI'OC COO

Oco0oe 3HaueHHE IUCHUIUIMHA HMEeT TMpH (OPMUPOBAHWU U PA3BUTUU
00X U MPOPECCHOHATBHBIX KOMITETEHITHI.



Kox v HaumenoBanue
¢GopmMupyembIx
KOMIIEeTEeHIIHIi

I[Inanupyembie pe3yjbTaThl 0CBOCHHUS THCIUIIIUHBI

O01mue
(TMYHOCTHBIE U MeTanpeMeTHbIE Pe3yJIbTaThl)

JAucuuniamHapHbie
(mpeaMeTHBIE Pe3yabTATHI)

OK 01. Beibupats cioco0sl
penieHus 3a1a4
npohecCHOHABLHOM
JIeSTEIbHOCTH,
HPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIn4HOCTHBIE Pe3yJIbTATHI.
B o0Js1acTi TPy10BOT0 BOCIIUTAHMS S

- TOTOBHOCTh K TpYyIdy, OCO3HaHUE LIEHHOCTU
MacTepcTBa, Tpy10ito0ue;

- TOTOBHOCTh K  aKTHBHOH
TEXHOJIOTMYECKOM M  COLUMAaIbHOM  HaNpaBIEHHOCTH,
CIOCOOHOCTh WHULIUAPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD;

- HHTEpeC K Ppa3InYHbIM cepam
npoecCHOHANBHOM AESTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBI  BBIOOp  Oyaymeidt  mpodeccun
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI.

B 06.1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS

- CIIOCOOHOCTH OIIEHWBATh CUTYAIUIO M MPUHUMATH
OCO3HAHHBIE pEIIeHUs, OPUECHTUPYSICh Ha MOPATBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH.

MeTtanpeameTHblie pe3yJabTaThl.
YVl no3naBarejbHbIe - 0a30BbIe JJOTHYEeCKHE
AecTBUSA

JACATCIIBHOCTH

- CaMOCTOSITEJIBHO dopmynupoBaTh u
aKkTyalu3upoBaTb  mpoOieMy,  paccMaTrpuBaTb €€
BCECTOPOHHE;

- yCTaHaBJIMWBATb CYHICCTBGHHI)II;'I IIpU3HAK MU

OCHOBAaHMS I  CpPaBHEHWs, KilacCUDUKAIUU U
00001IeHHS;
- OmpeAenATh IedH JEATCILHOCTH, 3a/1aBaTh

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,
- BBIIBJIAATH 3aKOHOMCPHOCTU W IIPOTHUBOPCUHSA B
pacCMaTpruBACMBbIX ABJICHUAX,

- c(hOpMHUPOBAHHOCTH MpeACTaBICHUI: 0
XUMHYECKON COCTaBJIAIOIIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, pPOJIM XHMHUH B T[IO3HAHUM SIBJICHUU
OpPUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JTUYHOCTH, ee (G YHKIIMOHATEHOM IPaMOTHOCTH,
HEOOXOMUMOM [UIsl pElIeHUs MPaKTHUYEeCKUX 3ajad |
9KOJIOTHYECKA OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

- BJIAQJICHUE CUCTEMOW XMMHUYECKHX 3HAHHM, KOTOpast
BKJIIOYAET: OCHOBOIOJATAIOIINE MOHATHS (XUMUYECKUUN
AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, S-, p-,

d-anexTpoHHBIE OpOUTANM aTOMOB, MOH, MOJIEKYIa,
BaJICHTHOCTH, 3JIEKTPOOTPHUIIATETHHOCTb, CTETNEeHb
OKHCIICHUs, XMMHUYECKasi CBA3b, MOJb, MOJISIpPHAs Macca,
MOJISIPHBIA 00bEM, YIIIEPOIHBIN CKEJIET, (yHKIIMOHATbHAS
rpynmna, pagukai, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUI
pso,  TOMOJIOTH,  YIJIE€BOJAOPOABI,  KHCJIOPOI- U
a30TcojiepXKalliue COeIUHEHUs], OUONOTMUECKHU AKTUBHbBIE
BellecTBa (YrieBo/bl, >KUPBI, OEJIKH), MOHOMEp, IIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMUS,
KPUCTAJUTMYECKasl PEIIeTKA, TUIBI XUMHYECKUX PEaKIui
(OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
HJOTEPMUUYECKHE, PEAKIIMK WOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI,  HEAIEKTPOJIUTHI,  DIIEKTPOIUTHYECKAs
JIUCCOIMAINS, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIni, XUMHYECKOE PaBHOBECHE), TEOPUH
Y 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOEHHUS OPTraHUYECKUX
BemectB A.M. BytiepoBa, Teopusi 3JIE€KTPOJIUTHUECKOU
nuccoumranuu, nepuoandeckuii 3akon .M. Menpaeneesa,




- BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJAM, OLEHUBATh PHUCKHU
MOCJIEJCTBUI ACATEIbHOCTH;

- pa3BUBaTh KPEAaTMBHOE MBILIJIEHUE MPU PELICHUU
JKU3HEHHBIX TTPOOJIEM.

YV]I no3HaBaTe/ibHbIE - 0a30BbIe HCCJIEI0BATEIbCKHIE
IelcTBHUS

- BIIAQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEIIbCKONU U
MPOEKTHOM  JCATEIbHOCTH, HaBbIKAMHU  pa3pelICHUs
npo0Jem;

- OBJIAJICHUE BUJAMHU JEATEIBHOCTH MO MOIYYEHHUIO
HOBOTO 3HaHMsI, €r0 UHTEPIPETALNH, IPEOOPA30OBAHUIO U
NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX, B TOM
YHUCJIE MPU CO3/IaHUN YU€OHBIX U COIMATBHBIX TPOEKTOB;

- (opMupoBaHHE HAYyYHOTO THUIA MBIIICHUS,
BIIQJICHUE HAYYHOM  TEPMHUHOJIOTMEH,  KJIHOYEBBIMHU
MOHATUSIMU U METO/IaMU;

- BBIBJISATH NPUYUHHO-CICACTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJladyy, BBIJABUraTh THUIIOTE3y €€
pelIeHusl, HAaXOAMTh apryMEHThl ISl JI0Ka3aTesbCTBa
CBOMX YTBEPKICHUM, 3a7aBaTh MAPAMETPbl U KPUTEPUU
peLIeHHUS;

- AQHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PEHICHUS
3a/laud  pe3yJIbTaTbl, KPUTHYECKHM OLEHUBATH  HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHWE B HOBBIX
YCIOBUSX;

- JaBaTh OILIEHKY HOBBIM CHUTyalldsM, OIICHUBAaTh
MPUOOPETEHHBIN OTIBIT;

- paspabarpiBaTh IIJIaH PEHICHUS TMPOOJIEMBI C
Y4€TOM aHalu3a MMEIOLIUXCS  MaTepUalbHBIX U
HEMaTepHUAIbHBIX PECYPCOB;

- YMETh IMEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEACITEIHHOCTH;

3aK0H COXpaHCHHS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOJII/I‘-ICCKI/Iﬁ A3BIK XUMHHU, q)aKTOJ’IOI‘I/I‘IGCKI/Ie
CBEJEHUS O CBOWCTBaX, COCTaBe, IOJAYYEHHH U
0e301macHOM HCIIOJIL30BaHUU BaXKHEHUIITNX

HEOPraHMYECKUX M OPraHMYeCKUX BEUIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- c¢(hOpMUPOBAHHOCTh YMEHUU BBISIBIISITD
XapakTepHble TPU3HAKK M B3aUMOCBS3b U3YYECHHBIX
MOHITHHA, MNPUMEHSITh COOTBETCTBYIOIUE MOHSITHUS MpPU
ONUCAaHUU CTPOCHHUSI M CBOWCTB HEOPTraHWYECKUX U
OpraHMYECKUX BEIIECTB M WX MPEBPAIICHUIA; BBISBISATH
B3aUMOCBSI3b XMMHUYECKMX 3HAHUW C TIOHATUSMU U

MpeJICTaBICHUSMU JIPYTHX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- cOpMHUPOBAHHOCTh  YMEHHIl  HCHOJIb30BaTh
HAaWMEHOBAHUS XUMHUYECKHUX COCTMHEHU I

MEXIYHAPOAHOIO COI03a TEOPETHYECKOW U IPUKIIAJIHON
XAMHUU U TPUBHUAJbHBIC HA3BaHMS BAXKHEWUIIMX BEIECTB
(aTUsIeH, aneTuieH, TAuIepuH, (eHol, GhopMalbaeru,
YKCYCHasl KHUCJOTa, TJIMIIMH, YrapHbId ra3, YIJIEKUCIbIN
ra3, aMMHaK, TanieHas W3BeCTb, HeEralleHas W3BeCTb,
MUThEBAsE cofda W JIPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX W OPraHWYECKUX BEIIECTB, YPaBHECHUS
XUMHUYECKUX  peakuud, OOBIACHATb WX  CMBICT;
MOATBEPKJIAaTh  XapaKTEpPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMH U
3alUCSIMU YPABHEHUN XUMUYECKUX PEAKIIN;

- chOpMHUPOBAHHOCTh YMEHHHA  yCTaHABIUBATh
MPUHAJIC)KHOCTh ~ M3YYEHHBIX  HEOPraHMYECKUX U
OpPraHMYECKHX BEUIECTB K OIpPEIEIECHHbIM KiaccaM |
rpyIIaM COEIWHEHUM, XapaKTepU30BaThb WX COCTaB M
BOXHENIIME CBOMCTBA; ONPENENATh BHUIBl XUMHUYECKUX
cBA3el  (KOBaJeHTHas,  MOHHAs,  MeTaJuInyecKas,
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- yMETh HHTETPUPOBATh 3HAHUSA U3 PaA3HBIX
MIPEIMETHBIX 00IacTel;
- BBIIBUraTh  HOBBIE  WJIEH, pe/uiarath

OpUTrMHAJIbHBIC TOAXOAbI U PCHICHU A,
- CTaBHTb HpO6J'IeMI)I U 3aJadyv, OJOITIYCKarolIiue
AJIBTCPHATHBHBIC PCIICHUA.

BOJIOPOJIHAS ), TUITBI KPUCTAIUTMUYECKHUX PEIIETOK BEIECTB;
KJIacCU(UIIUPOBATh XUMUYECKHUE PEAKIINH;

- chopMHpOBaHHOCT, YMEHMH NPOBOJUTH PACUETHI
M0 XUMHUYECKUM (POopMyJaM H YPaBHCHHUSIM XUMHYECKHX
peakuuii C HKCIOJIb30BaHHEM (U3UYECKUX BEIUYMH,
XapaKTepU3yIOIIUX  BEIIeCTBA C  KOJMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCIOBUS) ra30B,
KOJIMYECTBA  BEIIECTBA;  HCIOJIb30BATh  CUCTEMHBIE
XUMHUYECKHE 3HAHMUS [UISl TPUHATUS pElIeHUud B
KOHKPETHBIX JKU3HCHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

OK 02. OcyiecTBasTh
TIOUCK, aHAJTU3 U
HUHTEPIIPETAIHIO
uHpopmanuu,
HEOOXOAMMOM ISt
BBITIOJTHEHHUSI 3a/1a4
npodecCuoHATbHON
NEeSTENIbHOCTH

JInuHOCTHBIE Pe3yJIbTATHI.
B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS

- c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOIO Ha
JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
M€ECTa B IIOJIUKYJIBTYPHOM MHDE.
MeTtanpeameTHslie pe3yJbTaThl.
YV]I no3HaBaTe/ibHbIE - 0a30BbIe HCCJIEI0BATEIbCKHE
JelcTBUSA

- CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIbHOMY

MOUCKY METOJIOB  pEIICHUS TMPAKTUYECKUX  3a]ad,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS,;

- OCYIIECTBJIATH  IICJICHANPABICHHBIA  MOUCK
IepeHoca  CpeACTB W CIOCOOOB  JEHCTBUSL B

npodecCHOHATIBbHYIO Cpeay.
YVl no3naBaresnbHblie - padoTa ¢ uHGopManuei

- BJIJIeTh HaBBIKAMM MOJY4YEeHHUs HH(GOpMAIMU U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO
OCYIIECTBIIATh IIOMCK, aHAIM3, CHUCTEMATHU3AalMI0 U
MHTEpIpeTalnIo HH(POPMALMK Pa3IMYHbIX BUJOB U (popMm
IIPEJICTaBJICHHUS],

- chOpPMHUPOBAHHOCTh YMEHMHM IUIAHUPOBATb U
BBIMIOJHATh XUMUYECKUN OKCHEPUMEHT (TpeBpalieHus
OpraHMYECKUX BELIECTB I[P HArpeBaHUU, IOJIyYE€HUE
STHJIEHA W UW3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuuu Ha aJbJerujipl, Kpaxmall, YKCYCHYI KHCIIOTY;
JIeHaTypalnus OeJIKOB IPU HarpeBaHHUH, IIBETHBIE PEaKINH
OCNKOB; MPOBOIAUTH  pEaKIMd HOHHOTO  OOMEHa,
ONpENENATh CpeLy BOAHBIX pPAacTBOPOB, KAayECTBEHHBIC
peakuuu Ha cyiab(ar-, KapOOHaT- U XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh JKCIIEPUMEHTAJIBHBIE 3aJa4u
o TeMaM "Metamibsl" u "HemeTtamner") B COOTBETCTBUH C
NpaBUJIaMHU TEXHUKHM O€30IaCHOCTH MNpH OOpAaLIeHUU C
BeUleCTBAMM U JaOOpaTOpHBIM  O0OpYy/IOBAaHUEM;
IIPEJICTABIIATh PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIINX PEAKINl 1
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

- c(OpMHUPOBAHHOCTb YMEHUH aHAIU3UPOBATh
XUMUYECKYI0 HH(POpMAIMIO, TOJIy4aeMyl0 M3 pPa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBOM HHQOpMAIMH, CETh

WuTepHer u npyrue);
- BJAJCHHE OCHOBHBIMH METOJAaMHU HAy4yHOTO
MIO3HAHUSI  BELIECTB U XUMHUYECKUX  SIBJICHUH




- CO3/aBaThb TEKCTbl B PA3JIMYHBIX (Qopmarax c
y4eTOM Ha3zHaueHUs HH(POPMAIH U LIEJIEBOH ayAUTOPHUH,

BbIOMpass oONTUMaJIbHYIO (GOpMYy TMpEACTaBICHUS U
BU3yaJIU3allUH;
- OLEHUBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTh

uHpOpPMaLINU, €€ COOTBETCTBUE MPABOBHIM M MOPAIBHO-
THYECKUM HOPMaM;

- HCIOJB30BaTh CPEACTBa HH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B pelIeHun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3a1a4 ¢ CcoONIOeHHEM TpeOOBAaHUI  IPrOHOMUKH,
TEXHUKU O€30IIaCHOCTH, I'MTUEHBI, pecypcocOepeKeHus,
NPaBOBBIX M 3THYECKHX HOPM, HOPM HH(OPMALMOHHON
0€30I1aCHOCTH;

- BJaJCTh HAaBBIKAMHM DPACHO3HABAaHMS W 3alUTHI
uHpOopManuy, MH(pOpMalOHHON Oe3omacHoOCTU
JUYHOCTH.

(HabmroieHue,
MOJICJIUPOBAHUE);

- chopMHpPOBAaHHOCTHL YMEHHH IMPOBOJIUTH PACUETHI
M0 XUMHUYECKUM (POopMyJaM U YpaBHCHUSIM XUMHYECKHX
peakiui C HCIOJIb30BaHWEM (DU3MYSCKUX  BEJIUYHH,
XapaKTepU3yIOIIUX  BEIIeCTBA €  KOJWYSCTBECHHOU
CTOPOHBI: MacChl, 00beMa (HOPMAJIbHBIC YCJIOBHS) Ira30B,
KOJIMYECTBA  BCIICCTBA;  HCIOJB30BATh  CHCTEMHBIC
XUMHUYCCKHE 3HAHMS JUIS TPUHATHS PCIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHTYaI[UsX, CBSI3aHHBIX C
BEIIICCTBAMM U UX PUMCHCHHEM

HU3MCPCHUC, OKCIICPUMCEHT,

OK 04. PaboraTs B
KOJIJIEKTHBE U KOMaH/E,

3¢ dexTuBHO
B3aMMO/IEIICTBOBATH C
KOJIJIETaMH, PYKOBOZICTBOM,
KJIMEHTaMHU

JInuHOCTHBIE pe3yJIbTaThl.
B 00s1acTH HEHHOCTH HAYYHOI'0 MIO3HAHUS
- OCO3HaHUE IIEHHOCTH HAyYHOM MeATEeIbHOCTH,

TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO "
UCCJIEIOBATEIbCKYIO JEATEIbHOCTh MHAMBUIYAIBHO U B
rpymnre.

B o0J1acTH rpaskaaHCKOro BOCIIUTAHUS

- TOTOBHOCTh BECTH COBMECTHYIO NIESTEIIbHOCTH B
MHTEpecax TpakJaHCKOro oOIecTBa, y4yacTBOBaTh B
caMOyIpaBlIieHUU B 00IIe00pa30BaTeIbHON OpraHU3aIlluu
U JICTCKO-FOHOIIIECKUX OPraHU3aIlnsiX;

- yMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU
HHCTUTyTaMH B COOTBETCTBHUHM C HX q)yHKHI/IfIMI/I u
Ha3HAUYECHHEM;

- TOTOBHOCTh K TYMaHHMTapHOM W BOJIOHTEPCKOi
JACATCIIbHOCTH.

- chOpPMHUPOBAHHOCTh YMEHHMM IUIAHMPOBATb U
BBIMIOJIHATh XMUMHUYECKUN SKCIEPUMEHT (IpEeBpalieHUs
OpraHMYECKHUX BEIECTB IPU HarpeBaHUH, I[OJIyYE€HUE
STWJIEHA W UW3Y4YEHHE €ro CBONCTB, KayeCTBCHHbBIE
peakiuu Ha albJerujibl, Kpaxmal, YKCYCHYI KHCIIOTY;
JeHaTypanusi OeKOB MpU HarpeBaHHH, I[BETHbIE PEaKIIUU
OCNKOB;  TPOBOJAUTH  pEaKIMd HOHHOTO  OOMEHa,
ONpEAENATh CPeLy BOAHBIX pPAacTBOPOB, KAauECTBEHHBIE
peakuuu Ha cyiab(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh SKCIEPUMEHTAJbHBIE 3aJlauu
o TeMaM "Metamisl" u "HemeTtamier") B COOTBETCTBUH C
MpaBWJIaMd TEXHUKUA O€30MacHOCTH TpU OOpaIlEHUU C
BellecTBAMM U JaOOpPaTOpHBIM  O0OpYIOBaHUEM;
MPEACTABIIATh PE3YIbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIHN U
(hOopMyIMPOBATh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;




MeranpeameTHsblie pe3yJabTaThl.
YV peryisiTUBHBIE - IPUHATHS ce0s1 U APYTUX
JIoaen

- MpUHUMATH ce0s, MOHUMAs CBOU HEIOCTAaTKU U
JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTHX JF0/IeH
IIPU aHAJIU3€E PE3YJIbTAaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MIPABO APYTUX JIOJIEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU
JPYroro 4eioBeKa.

YV peryjsiTUBHbIE - SMOUMOHAIbHBIA HHTEJJIEKT

- copMHpOBAaHHOCTH AMMATHH, BKIIOYAOIIEH
CIIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSTHHE
JIpYruX, YYWUTBIBaThb  €r0  INpU  OCYLIECTBICHUHU
KOMMYHHKAITUM, CIIOCOOHOCTh K  COYYBCTBHIO U
CONEPEKUBAHUIO;

- cOpMHUPOBAHHOCTh  COITMAIBHBIX  HABBIKOB,
BKJIFOYAIOIIUX CIMOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
IPYTUMH JIOAbMH, 3a00TUTHCS, TPOSBISATH HHTEpPEC W
paspemniaTh KOH(IJIUKTHI.

YVY/{ KOMMYHHUKATHBHBIC - COBMECTHAS AeATEJIbHOCTh

- TOHUMAaTh W UCIOJIB30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ WHIMBUyaJTIbHOU paboTh

- BBIOMpaTh TEMATUKy ¥ METOJIbI COBMECTHBIX
JIEUCTBUI C y4eTOM OOIIMX MHTEPECOB M BO3MOXKHOCTEU
Ka)XJI0T0 WICHA KOJIEKTHUBA;

- TpPUHUMATh LEJIM COBMECTHOM JESITEeNbHOCTH,
OpraHW30BBIBAaTh M KOOPJIWHUPOBATH JICUCTBUS TIO €€
JOCTH>KEHHIO: COCTaBIIAThH IJIaH JIEUCTBUM, pacpeessiTh
polii ¢ YyYeTOM MHEHHMH YYaCTHUKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

- OLEHMBATh KAadye€CTBO CBOETrO BKJAJa M KaXJOIo
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ydacTHHKa KOMaHAbl B  OOmui o
pa3paboTaHHBIM KPUTEPUSIM;

- IpeJlaraTb HOBBIE NPOEKTHI, OLICHUBATh UJACU C
Mo3vnuMu HOBHU3HBI, OPUTIMHAJIBHOCTH, HpaKTI/I‘{eCKOfI
3HAYUMOCTH;

- KOOpAMHUPOBAaTb U BBHIIOJHATH paboTy B
YCIOBUSX peanbHOro, BUPTYAJIBHOTO "
KOMOMHMPOBAHHOI'O B3aUMOJIEICTBUS;

- OCYLIECTBIISAITh  MO3UTUBHOE CTPATErHMYECKOe
IIOBCACHUC B Pa3JIMIHBIX CUTyaluix, IIPOABJIATDH

TBOPYCCTBO U B006pa)KCHI/IC, OBITh HMHHUIWATHUBHBIM.

pe3ynbTaT

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKPYKAFOIICH
cpepl,
pecypcochepeKkeHuro,

3¢ (HEeKTHBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

JInuHOCTHBIE pe3yJIbTaThl.
B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS

- c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPHI,
IIOHMMAaHHE BIIUSTHUSA COLIMATILHO-2KOHOMHUYECKUX
MPOLECCOB HA COCTOSSHUE NPUPOJHOW M COLIMAIbHOM
Cpenbl, OCO3HaHHE r1100aJIbHOTO Xapakrtepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAaHMPOBAHHME W OCYILIECTBICHHUE JEHCTBUN B
OKpYKalIlleW cpele Ha OCHOBE 3HAHUA  Leleu
YCTOMYHMBOTO Pa3BUTHUS YEIOBEUECTBA;

- AKTMBHOE HEINpUATHE JEUCTBUM, NPUHOCIIINX
Bpel OKpYXKarollen cpee;

- yMEHHE MNPOTHO3UPOBATH
IKOJIOTHUECKHE MIOCJIEACTBUS
JIEMCTBHM, TPEAOTBPAILATh UX;

- pacIIMpEHHE OIBITA JEATEIBHOCTH dKOJIOTHYECKON
HAIpPaBJIEHHOCTH.

HeOJIaronpusITHbIE
peINPUHIMAEMBIX

- c(hopMUPOBAHHOCTH MPECTABICHUM: 0
XMMHUYECKOH  COCTaBIIAIOLIEH  €CTECTBEHHOHAyYyHOU
KapTUHBl MHUpPA, POJIM XUMUU B TO3HAHUM SIBJICHUN
OpUpobl, B (POPMHUPOBAHMM MBILIUIEHUS M KYyJIbTYphl
JUYHOCTH, ee (byHKIMOHATBHON IrPaMOTHOCTH,
HEOOXOAMMOW MMl pelleHUs] MpaKTHYECKUX 3adady MU
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

- chopMUPOBAaHHOCTH YMEHMI COONIOAAThH MpaBHIIa
HKOJIOTHYECKU 11€JIeCO00Pa3HOro IMOBEJIeHUs] B ObITY U
TPYJOBON JEATENIbHOCTH B LEISAX COXPAHEHHUS CBOEro
3I0pOBbSl M OKPYXKAIOLIEW MPUPOJHON CPENbl; YUUTHIBATh
OMACHOCTh  BO3JIEHUCTBUS HAa  JKUBBIE  OPTraHU3MBbI
ONpPEEIICHHBIX BEIECTB, IOHUMAs CMBICI IOKa3aTels
MpEeAEIBHON JOIYCTUMON KOHIEHTPALUH.

OK 09. Ucnionb3oBarthb

JInuHOCTHBIE pe3yJIbTaThl.

- chOpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U

nH(pOpMaIMOHHBIE B o0Js1acTi TPY10BOI0 BOCIIUTAHUSA: BBITIOJIHATh XHUMHUYECKHN OKCIEPUMEHT (MpeBpaIicHus
TEXHOJIOTHH B - TOTOBHOCTh K AaKTUBHOM  JESATEIbHOCTHU | OPTaHUYECKUX BEIIECTB IpPU HArpEeBaHUM, MOJIyYCHHE
npodecCuOHATbHON TEXHOJIOTMYECKOM M  COLIMAJIbHOM HAMNpPaBIECHHOCTH, | TUJIEHA M H3YYEHUE €ro CBOWCTB, KayeCTBEHHBIE
JIESATETbHOCTH CIIOCOOHOCTh WHULIMUPOBATD, TJIAHUPOBATH U | peaKkIiMu Ha albJerujibl, Kpaxmay, YKCYCHYIO KHUCIOTY;
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CaMOCTOSITENIbHO BBIMIOJIHATH TAKyIO ACSITEIbHOCTD.
MeTtanpeameTHblie pe3yJabTaThl.
YVl no3naBaresibHble - padoTa ¢ nHpopManmei

- BJIaJICTh HaBBIKAMH TOJY4YeHHs HH(opMaruu u3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBIISITh TOMCK, aHalKM3, CHUCTEMATU3AlHUI0 |
MHTEPIIPETALNIO HHPOPMAIIUH PA3IUYHBIX BUIAOB U POPM
MPE/ICTABJICHHUS;

- co3daBaTh TEKCTHl B pa3iIHuYHbIX ¢dopMaTax cC
y4eTOM Ha3zHaueHUs HH(pOpMAIK U LIEIeBOI ayAUTOPHUH,

JeHaTypauusi OeJKOB MpU HarpeBaHHUH, I[BETHbIC peaKluu
OCNKOB; TPOBOJWUTH  pEAKIUW HOHHOTO  OOMeHa,
ONpEeNATh Cpeay BOAHBIX PACTBOPOB, KayeCTBEHHbBIC
peaknuu Ha Cynb(ar-, KapOOHAT- U XJIOPHI-AHUOHBI, Ha
KaTHOH aMMOHHUS; penlaTh SKCIepUMEHTAJIbHbIE 3a7auu
o teMaMm "Metamibsl" u "HemeTamiel") B COOTBETCTBUM C
MpaBWJIaMd TEXHUKHA O€30MacHOCTH MpU OOpalleHHH C
BEIIECTBAMH W JTaOOpaTOpHBIM  000OpPYIOBaHHEM;
MPEJICTABIATh PE3yIbTaThl XUMUYECKOTO HKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U

BbIOMpass onTUMaibHyI0 QopMy TMpeAcTaBleHus U | GopMynHpoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
BU3yaJIN3aIUH; - c(hOpMHUPOBAHHOCTb YMEHHH  aHaJIU3UPOBATH
- UCHOJB30BaTh  CpelIcTBa HMH(DOPMALMOHHBIX U | XUMHUYECKYI0 HH(POpPMAIUIO, MOJIy4aeMyl W3 pa3HbIX
KOMMYHUKAITHOHHBIX TEXHOJIOTHI B pelIeHUN | ICTOYHUKOB (CPEACTB MacCoBOM HWH(OpMaIuu, CeTh
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX | UHTEpHET u apyrue);
3aa4 ¢ COONIOJICHWEM TpEeOOBaHWM  APrOHOMUKH, - BJIaJICHHE OCHOBHBIMM METOJaMH HAy4YHOTO
TEXHUKU O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, | MO3HaHUs BEIIECTB u XUMHYECKHX SIBIICHUU
IPABOBBIX M 3TUYECKUX HOPM, HOPM HHGOpPMAIMOHHOH | (HabOmroaeHue, U3MEpPEHHE, JKCIEPHUMEHT,
0e30MacHOCTH MOJIEJIMPOBAHUE);
IIK 3.6. ObecrieunBath - TPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUS - BJAAETh OCHOBHBIMH METOJAMH  HAy4YHOTO
MPUEMKY (HaOnrofieHusl, HAYYHOTO AKCIEPUMEHTA) JUIsl M3YYEeHHs | TO3HAHUS BEIIECTB u XUMUYECKHUX SIBIICHUU
AKCIUTYaTaIlMOHHBIX Pa3IMYHBIX CTOPOH XMMHUYECKHUX OOBEKTOB U TMPOIIECCOB, | (HabIt0IeHHE, HU3MEpPEHHE, AKCTIEPUMEHT,
MaTepHaioB, KOHTPOJIb C KOTOPHIMH BO3HHKAET HEOOXOAMMOCThH CTAJIKMBATHCS B | MOJAECTUPOBaHUE);

Ka4ecTBa, Y4eT, YCIOBHSI
0€30I1aCHOCTH MU
XPaHCHUHU U BblAA4C
TOTUTMBHO-CMAa309HBIX
MaTepHaoB

npodeccuoHalibHONM  cdepe; - OBIAJCHHE YMEHHSIMU
OTIpeAeNATh LEeTN W 3aJadd JesTEIbHOCTH, BBIOMpPATH
cpeacTtBa A UX JOCTHIKCHUSA HA IMMPAKTUKE,

- OBJIAJICHUE YMEHUSMHU U HABBIKAMH Pa3TMYHBIX
BUI0OB IO3HaBaTEILHOU ACATCIIBHOCTU IJII H3YUCHUA
pa3HBIX CTOPOH OKPYKAIOIIETO MHUPA;

- COCTaBJATh YypPaBHEHUS XUMHYECKHX pEaKIUuu
MOHHOT0 OOMEHa ¢ y4acTHEM HEOPraHWYECKUX BEIIEeCTB;

- KJ1accupuIupoBaTh HEOpraHUYecKue u
OpraHMYecKHe BellecTBA B  COOTBETCTBUUM C  HX
CTPOEHHUEM;

- yCTaHaBJIMBATh 3aBUCHUMOCTb (DPM3UKO-XUMHYECKUX
CBOICTB HEOPraHUYECKUX BEIIECTB OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIA KPUCTAIUIMUECKOMN PEIIETKH;

- HUcclenoBaTh  (PU3MKO-XMMUYECKHE  CBOICTBa
VCTUHHBIX PACTBOPOB;
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[IK 3.7. CobGaronars
YCTaHOBJICHHBIE
TpeOOBaHMS, ICUCTBYIOIIHE
HOPMBI, TIPaBHUJIA U
CTaHJAPTHI, KaCAIOIIHECs
3KOJIOTHYECKOM
0€e30macHOCTH
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH

CTPYKTYPHOT'O
NOApa3AeIICHUs

- OBIQJICHHE  YMEHHUSMH  MPOTHO3UPOBATH
HeOIaronpusiTHoIC 9KOJIOTUYECKHE MOCJIC/ICTBUS
peIPUHUMAEMBIX JEHCTBUM, MPel0TBpaLaTh UX;

— UCMOJIb30BAaHWE PA3JIMYHBIX HCTOUYHUKOB JIJIst
MOJIyYeHUs] XUMUYECKOH MH(OpMalUY, YMEHHE OLEHUTh
€e  JIOCTOBEPHOCTb  JUIsi  JIOCTHKEHHUS  XOPOILIUX
pe3yNbTaTOB B MPOoQeccuOHaNbHOM chepe.

- yMeThb coOJrofaTh MpaBujia  DKOJOTUYECKH
[[eIeco00pa3HOro TIMOBEACHHUS B OBITY H  TPYIOBOH
JIEATEIbHOCTH B LEJISAX COXPAHEHHUsI CBOErO 310pOBbs U
OKpYKarolllel NPUPOJHOM CPEAbl;, YUYUTHIBATH OMACHOCTh
BO3JICUCTBUSl HAa JKHUBBIE OpraHU3Mbl OIPEACICHHBIX
BEILIECTB, I[IOHUMAasi CMBICI [IOKAa3aTelsl MpeAeIbHON
JIOIyCTUMOM KOHLIEHTPALUU;

- OLICHUBATH MOCIEACTBUS OBITOBOM u
MIPOU3BOJCTBEHHON JEATEIBHOCTH YEJOBEKAa C MO3ULUUN
HKOJIOTHYECKOH Oe30MacCHOCTH;
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JACTUTIIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bup yueOHoii padoThl

O0BeM B yacax

B T.4.

O0bem 00pa3zoBaTeJIbHOM MPOrpaMMbl Y4eOHOM TUCHATIIIMHBI 72
B T. 4.

1. OcHOoBHOE coaepxkaHue 64
BT. U..

TEOPETUUECKOE 00yUeHne 30
MPaKTUYECKHE 3aHATHSI (B T.4. KOHTPOJIbHBIE paOOTHI) 24
J1ab0paTOPHBIE 3aHATHS 10
2. IIpodeccuoHaLHO OPHEHTHPOBAHHOE CO/lep:KaHue (coep:KaHue 6

MPUKJIAJTHOT0 MOYJIA)

BT. U..

TEOPETUUECKOE 00yueHue 2
MPAaKTUYECKHUE 3aHATUS 4
WHIUBUAYAIbHBIN POEKT (da/Hem)**

IIpomexyTounas arrecrauus (AuddepeHupoBaHHbIN 3a4eT) 2
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2.2. TemaTu4yeckuid IJIAH U cOoep:KaHNe 0011e00Pa30BaATEILHOM IUCIIUTIIHHbI

HaumenoBanmne pa3aesioB U
TEM

Copaeprxanue y4eOHOro MaTepuasa, 1a00paTopHble M NPaAKTHYECKHE
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00y4aouuxcs, KypcoBasi pador
(mpoekT) (eciiu nIpeyCMOTPEHBDI)

Oo0Lem
4acoB

dopmHpyeMble
odmue u
npogeccuoHaJIbHbIE
KOMIIETCHIIMHU

2

4

OcHoBHoOe coaepKaHue

Pa3nea 1. OcHOBBI CTPpOEHUS B

ceecrea

Tema 1.1.

CTtpoeHue aToMOB
XHMHYECKHX 3JIEMEHTOB U
NPUPOIa XUMHYECKOI CBSI3U

Conepxanne yueOHOT0 MaTepuaJia

CoBpeMeHHast Mojenb CcTpoeHuss aromMa. CHMBOJIMYECKHH  SI3bIK  XHUMHH.
XUMUYEeCKUN dJeMeHT. JJeKTpoHHas KoHpurypanus aroma. Kiaccudukamms
XUMUYECKUX  dBJEMEHTOB (s-, p-, d-ajmemenTsl). BaneHTHBIE 3JIEKTPOHBI.
BanentHocTs. DNeKTpOHHAas npupoja XUMUYECKOU CBSI3U.
DNeKTPOOTPULIATETbHOCTh. BHIIBI XUMUYECKON CBA3M (KOBaJIGHTHAs, HOHHAasi,
METaJIJTN4ecKasi, BOJOPOJIHAS) M CIIOCOOBI € 00pa30oBaHMs

[\OR I "N

IIpakTHYecKkoe 3aHATHE

1. PemeHne 3amaHuii Ha HCIONB30BAaHME XMMHUYECKOM CHUMBOJIMKHM M Ha3BaHUU
COCIMHEHUI 110 HOMEHKJIAType MEXIYHAPOAHOIO COK3a TEOPETUYECKON U
IIPUKJIAJHON XUMHM M TPHUBHAJIBHBIX Ha3BaHUM JJI COCTaBJICHMSI XHMHUYECKUX
(dbopMyNl ABYXaTOMHBIX COEIMHEHUHN (OKCHIOB, CyIb(UIOB, TUAPUIOB U T.I.) U
JOPYTUX HEOPTAaHUYECKUX COEIMHEHUN OTAEIBHBIX KJIaCCOB.

[IpakTnueckue 3a7aHUsl HA YCTAHOBJEHHE CBS3M MEXIY CTPOCHHEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U NEPUOAMYECKUM H3MEHEHHUEM CBOMCTB XHMHUYECKUX
JJIEMEHTOB M WX COEIMHEHUN B COOTBETCTBHH C MOJOXKeHHEM [lepumonnueckoi
CHCTEMBI.

OK 01

Tema 1.2.
Iepuoauveckuii 3aK0H 1

Conep:xanue y4eOHOro Mmarepuasia

IIpakTHYecKkue 3aHATHA

OK 01
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tab6auna JI.. MenaeieeBa

2. [TIlepuommueckass cucrema xumudeckux osnemeHtoB .M. Menzeneesa.
®usnyeckuit cmpica [lepuonnueckoro 3akona .M. Menaeneea. 3aKkOHOMEPHOCTH
W3MCHCHUS CBOWCTB XHMHYECKHX DJJEMEHTOB, O0pa3yeMbIX HMH IMPOCTBIX H
CJIOKHBIX BEIIECTB B COOTBETCTBHUM C ITOJOKEHHEM XHMHYECKOTO DJIEMEHTA B
Ilepuonnueckoir  cucremMe.  MHpPOBO33pEHUYECKOE M HAYyYHOE  3HAYCHHUE
[Tepuonuueckoro 3akona JI.M. Menneneea. Ilporno3er .M. Menneneena.
OTKpBITHE HOBBIX XMMHUYECKUX DJIEMECHTOB.

Pemmenne MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHui Ha
XapaKTEePU3alUI0 XUMHYECKUX AJIEMEHTOB «MeTaluinyeckue / HeMETaUTHYeCKUe
CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX SJIEMEHTOB B COOTBETCTBUU C UX
AJICKTPOHHBIM CTPOCHHEM M TIOJIOKECHUEM B MEPUOJAMYCCKON CHCTEME XMMHYECKHX
anemenToB .M. MenaeneeBay

OK 02

Pa3nea 2. Xumnueckne peakuumn

10

Tema 2.1. TUIIBI XUMHYECKUX
peakuuii

Copepaxanne yueOHOro MaTepuaJia

Knaccupukanus u TUObl XUMHUYECKUX pEaKIHMi C ydacTHEM HEOpraHMYecKuX
BeuiectB. CocTaBiieHHWE YpaBHEHMH  peakUMid  COENMHEHUs, PAa3JIoKEHHUS,
3aMellleHus, 0OMeHa, B T.4U. peakI1ii FTOPEeHNUs, OKUCIEHUSA-BOCCTAHOBIICHUSI.
YPaBHCHI/ISI okucieHns-soccranoBiaeHus. Crenenn okucieHus. OKUCIATEIDL H
BOCCTaHOBUTENb. COCTAaBIEHUE U yPAaBHUBAHUE OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX
peaKkIuii METONOM DIIEKTPOHHOro OanaHca. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu B IPUPOAE, IPOU3BOACTBEHHBIX IIPOLECCAX U JKU3HEACATEIBLHOCTH
OpraHn3MOB

HpaKTI/I‘leCKOC 3aHATHE

3. KonnuecTBeHHbIE OTHOWIEHUS B XUMUUA. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XAMHU W PACUCTBI IO YPaBHCHHAM XHWMHYCCKUX peaKHI/II\/'I. Mos kak €UHUIIa
KOJIMYECTBa BelecTBa. MoiisipHas Macca. 3aKOHBI COXPaHEHMsI MacChl U SHEPTUU.
3akoH ABorajpo. MomspHbiii 06beM ra3oB. OTHOCHTENbHAs IJIOTHOCTH Ta30B.
PacueTs! 10 ypaBHEHHAM XUMHUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM MAaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.

Copepaxanne yueOHOro MaTepuaJia

OK 01
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DJIeKTPOJIUTHYECKAS Teopust 3NEKTPOTUTUYECKON quccourauu. MoHbl. DIEKTPOIUTHI, HEIJEKTPOIIUTHI. 2 OK 04
AUCCOMHAMS Y MOHHBIH Peakuuu wonHoro oOmena. CocTaBieHHE peakIuil HOHHOTO OOMEHa myTeM
o6MeH COCTABJICHHSI WX TMOJHBIX W COKpAIICHHBIX HOHHBIX ypaBHeHHH. KuciaotHo-

OCHOBHBIE peaklMK. 3aJjaHusl HA COCTABJICHNE NOHHBIX PEaKIUil

JlaGopaTopHoe 3aHsiTHE

1. «Tunbpl XUMUYECKUX PEAKIIUI» 2

HccnenoBanue TUIoB (MO COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs

BELIECTB) U IPU3HAKOB XUMUYECKUX peakuuil. [I[poBenenue peakuuii HOHHOTO

oOMeHa, onpeJielIeHHe Cpeibl BOJHBIX PacTBOPOB. 3aaHKs Ha COCTABJIEHUE HOHHBIX

peakuuii
KonrpoabHnas padora 1. CTpoeHue BelecTBa 1 XUMUYECKUE PEAKLIUU 2
Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHUYeCKHUX BelleCTB 16
Tema 3.1. Knaccudukaumus, Copepaxanne y4eOHOI0 MaTepuaJia 4 OK 01
HOMEHKJIaTypa U CTPOeHue [Ipenmer Heopranmuyeckod xumuu. Kiaccupukanus HEOPraHMYECKHX BEIICCTB. 2 OK 02
HEOPraHW4eCKHUX BellecTB IIpocteie U cnoxkHbie BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCH/IBI,

THUAPOKCUBI, KHUCIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKHX  BEIIECTB.

ArperatHple COCTOSHHUS BemlecTBa. Kpucramimueckue W aMopQHBIE BEILIECTBA.

Tunbl  KpUCTANIMUECKMX  pemieToK  (aTOMHasi, MOJIEKYJsApHas, HOHHAas,

MeTaJIu4eckasi). 3aBUCUMOCTh (DM3MYECKMX CBOWCTB BeIllecTBA OT THIIA

KPUCTAIJINYECKON penIeTKH. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEIIECTB OT

BH/Ia XUMHUYECKOW CBSI3M M TUNA KPUCTAUIMUECKOW pemeTku. [IpuymHbl

MHOr000pa3usl BEIIECTB

IIpakTHYeckoe 3aHATHE

4. HoMeHKkaTypa HEOPraHMYECKUX BEIECTB: HAa3BAaHUE BEIIECTBA MCXOJS M3 MX 2

XUMUYECKOH (OPMYJIBI HWIJIM COCTaBIICHHE XHUMHYECKOW (HOPMYIBI HCXOAs U3
Ha3BaHusa BemectBa 1o MexayHapogHoit (MIOIIAK) wunum  TpuBumanbHOM
HOMEHKJIAType.
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Pemenne mnpakTuueckux 3ajaHuii Mo  KiIaccMUKALKMK, HOMEHKJIAType U
XUMHUYECKUM (popMysaM HEOPraHWYECKUX BEIIECTB Pa3IMUYHBIX KIACCOB (yrapHbIH
ra3, yrJeKUCIbIi ra3, aMMHUakK, ralieHas HU3BECTb, HETalleHas W3BECThb, NHUThEBas
colla U JApPYrux): Ha3plBaTh W COCTABIATH (OPMYJIBI XUMHUYECKUX BEIIECTB,
OIIpEAEIATh IPUHAUIEKHOCTD K KJIacCy.

HcTounuku xumuueckoil uHpopManuu (CpeicTB MaccoBoi HHGOpMAaIUHU, CETh
WNurtepuer u apyrue). [louck wHPOpMaNMKM MO HA3BaHHSIM, HACHTU(UKATOpAM,
CTPYKTYpHBIM (hopmysam

Tema 3.2. ®usuko-
XHMHYECKHeE CBOICTBA
HEOPraHu4YecKHX BelleCTB

Copep:xxanne yueOHOIro MaTepuaJia

R

Mertannbl. O6mue Qusnyeckre W XUMUYECKHe CBoOicTBa MeTamioB. CrnocoOsl
[OJIy4eHUsl. 3HaU€HUE METAJIJIOB M HEMETAJUIOB B IPUPOJIE U KUZHEAEITEIbHOCTH
4eloBeKa U opranu3MoB. Koppo3usi MeTayioB: BHIIBI KOPPO3HUH, CIIOCOOBI 3allUTHI
METAJIJIOB OT KOPPO3UU

Hemeramnel. O0mme Gpu3ndeckue 1 XUMUYECKHE CBOWCTBA HEMETAILIOB. THITHYHBIC
cBoiictBa HemetamuioB [V— VII rpynn. Krnaccudukamus u  HOMEHKIATypa
COCIMHEHHI HeMeTAIIIOB. KpyroBopOoThl OMOTEHHBIX AJIEMEHTOB B IIPUPOJIC

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHJIOB,
TUJIPOKCHUJIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
IIPOCTBIX BEIIECTB, BOJAOPOAHBIX COEAMHEHNH, BBICIIUX OKCUIOB U I'MJIPOKCHJIOB

IIpakTHYecKkoe 3aHATHE

5. CocTaBieHrEe ypaBHEHUN XUMHUYECKUX PEAKLIUN C YJACTHEM IIPOCTBIX M CIOKHBIX
HEOPraHWYECKUX BEUIECTB: METANIOB M HEMETAUIOB; OKCHUJIOB METAJUIOB,
HEMETa/NIOB U aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBaHMNA M
aM(pOTEepHBIX THAPOKCUIOB; HEOPraHWYECKUX COJEeH, XapakTepHU3YyIOIIHUX UX
CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUMl Ha CBOWCTBA,
COCTaB, NOJy4YeHHE M OE30IMaCHOE HCIOJIb30BAHWE BAKHEHIIUX HEOPraHMYECKUX
BELIECTB B OBITY M MPAKTUYECKOM EATEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
OK 09
I1K 3.6, 3.7

Tema 3.3. UnenTupuxanus
HEOPraHU4eCcKUX BellecTB

Copepxanne yueOHOIro MaTepuaJia

JlabopaTopHoe 3aHsiTHE

OK 01
OK 02
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2. «nenTuduKanus HeOpraHUIECKUX BEIIECTBY.

Pemenne skcrnepuMEHTATBHBIX 3a7ad IO XWMHYECKHMM CBOWCTBAM METAIOB U
HEMETAJUIOB, IO PACIO3HABAaHUIO U TMOJYYEHUIO COCJAMHEHUN METauIOB U
HEMETAJIJIOB.

Wnentudukaniss HEOPraHWYECKUX BEIIECTB C HCIOJb30BAHUEM HX (U3UKO-
XUMHUYECKUX CBOWCTB, XapaKTepHBIX KadeCTBEHHBIX peakiuii. KadecTBeHHBIC
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

OK 04

KonTtpouabHnas pa6ora 2. CBolicTBa HEOPraHUYECKUX BEILIECTB

Pa3nen 4. CtpoeHue u CBOMCTBA OPraHUYeCKMX BelleCTB

24

Tema 4.1. Knaccudukanus,
CTpOeHHe U HOMEHKJIaTypa
OpPraHuYecKHX BellecTB

Copep:xanne yueOHOro MaTepuaJia

[losiBneHue u pa3BUTHE OPraHMYECKOW XMMHUU Kak Hayku. [Ipeamer opranuudeckoit
XUMHUHU. MeCTO 1 3HaueHHE OPTraHUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHUE KaK MOPSIIOK COEUHEHHUSI aTOMOB B MOJIEKYJIE COTJIaCHO MX
BaJICHTHOCTU.  OCHOBHBIE  TIOJIO)KEHUST  TEOPUM  XMMHUYECKOI'O  CTPOCHMUS
opranuyeckux coeauHeHuid A.M. ByrnepoBa. YriiepoaHblii CKEIET OpraHUYeCKOu
MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOI'O CTPOEHUS MOJIEKYII.
N3omepus 1 U30MepHI.

[lonsitTne o QyHkuuoHanbHOM rpynne. Paaukan. [lpuHnunsl knaccupukanuu
OpPraHMYECKUX COEAUHEHUU. MexayHapoaHas HOMEHKJIATypa M IIPUHIUIIBI
HOMEHKJIaTypbl OpraHuyeckux coeauHeHuil. [lonstue 00 a3zoTcoaep anux
COEIMHEHMX, OMOIOTUYECKN aKTUBHBIX BEIECTBaX (yrieBojax, KMpax, Oelkax u
1p.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO)

IIpakTHYeckoe 3aHATHE

6. HomeHnknaTypa OopraHM4ecKHX COECIUHEHUN OTACNbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACHIIICHHBIC U apOMATHYECKUE YTIEBOAOPOJBI, CIUPTHI, ()EHONBI, aJIbJACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBlieHHE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIICCTB OTICIBHBIX KJIACCOB, UCIOJIB3YS MX
Ha3BaHUA MO CUCTEMATHYECKOW M TPUBUAIBHOW HOMEHKJIATYpE (3TUIICH, alleTUJIEH,
mmnepuH, QeHon, dopMmanbaeru, YKCyCHas KHUCIOTa, TIWIWH). Pacdersl
npocteiiel GopMybl OpPraHudecKoi MOJIEKYIbI, HCXO/IS U3 AJIEMEHTHOTO COCTaBa
(8 %)

OK 01
OK 07
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Tema 4.2. CBoiicTBa
OPraHUuYecKHX COeJUHEeHHN I

Conep:xanue y4eOHOro MmarepuaJia

12

OU3UKO-XMMHYECKHE CBOWMCTBA OPraHUYECKUX COCIUHEHUN OTHAEJIBHBIX KIIACCOB
(ocobeHHOCTH KJIacCH(PUKAIMK U HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJIOTMYECKUI
psan u obmast hopmyna; u3oMmepusi; (HU3MUECKHUE CBOMCTBA; XUMUYECKUE CBOWMCTBA;
CIOCOOBI MOJTYYCHHUS):

— TpENeNbHBIE YIVIEBOAOPObl (ANKaHbl M LUKJIOAIKaHbI). ['opeHHe MeTaHa Kak
OJMH U3 OCHOBHBIX HMCTOYHHMKOB TeIja B NPOMBINUIEHHOCTH U ObiTy. CBoiicTBa
IIPUPOJHBIX YTIIEBOAOPOAOB, HAX0XKICHHUE B IIPUPOJIEC U IPUMEHEHHUE aJIKAHOB;

— HempenesbHble (QJKEHbl, aJKWHbl W  alKaJUeHbl) U  apOMaTHYECKue
yrieBoaopoAsl. ['opeHHMe aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO
IIJIAMEHU JUIl CBAPKU U PE3KHU METAILIIOB

— KHUCIIOpOJACOAepKAalllue COeAMHEHUS (CIIUPTHI U (HPEHOIIbI, KAPOOHOBBIE KUCIOTHI U
3¢upbl, anpAeruibl U KETOHBI, XHUPbI, yrieBoasl). lIpakTuueckoe NpUMEHEHHE
STUJICHTJIMKOJISA, [JIMLIEPUHA, denona. [Ipumenenue dbopmanbaeruaa,
aleTanbJernja, yKCyCHol KUCIOThl. Mblja Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT.
Moromye cBONCTBa MbLIa

- a30TCoACpIKAIIUNC COCIMHCHUA (aMI/IHBI n AMHWHOKHCJIIOTHI, 6CJ'II(I/I).
BI)ICOKOMOJ'IGKYJ'ISIPHBIG COCAMHCHU (CI/IHTGTI/I‘-IGCKI/IG u 6I/IOJ'IOFI/I‘~ICCKI/I-aKTI/IBHI>IG).
MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ’II/IMepI/BaHI/IH OTHUJICHA KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIB30BaHUA.

I'eneTnyeckas CBA3b MCXKY KJIaCCAMU OPTaHUYCCKUX CO€UHEHMI

IIpakTHYecKkHne 3aHATHA

7. CBoiicTBa OpraHMYECKHX COEJUHEHHM OTAEIbHBIX KJIaccoB (TpUBHAIbHAs H
MEXIyHapOaAHas HOMEHKJATypa, XUMHYECKHE CBOWCTBA, CHOCOOBI IOJIyYEHUs):
npeneiabHble (aIKaHbl M LUKIOAJKaHbI), HENpeaeibHble (aJKEHbI, AIKUHBI H
aJIKaJUeHbl) U apOMaTUYEeCKHE YIJIEBOJOPOJbI, CIHUPTHI U (EHONbI, KapOOHOBBIE
KHCIOTBI ¥ 3(QUpbl, anbAeruabl W KETOHbl, AaMHUHBI M AaMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE  COE€AUHEHMs. 3aJaHus Ha COCTaBIEHUE YpaBHEHMU
XUMHUYECKUX PEaKIM C ydacTHeM OpraHMYeCKHX BEUIECTB HAa OCHOBAaHUU UX
COCTaBa ¥ CTPOCHHUS

8. CocraBieHue cxeM peakluuil (B TOM 4YHUCIE€ O NPEAJOKEHHBIM IIEOYKam
MpEeBpaLICHH), XapakTepU3YIOUIMX XMMHYECKHE CBOMCTBA  OPraHUYECKHX
COCIMHEHUI OTHEIbHBIX KIJIACCOB, CHOCOOBI WX TOJYYCHHWs] W Ha3BaHUE

OK 01
OK 02
OK 04
OK 07
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OpPraHMYeCKUX  COCOUHEHUH  TO0  TPHUBHUAIBHOW WM  MEKIYHApOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpE.

PemreHne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA
OpPraHUYECKHUX COCTMHEHHUM OTIENbHBIX KJIACCOB

JlaboparopHoe 3aHsiTHE

3. «IIpeBpailienusi OpraHM4EeCKUX BEIIECTB IPU HArPEBAHUM.
[lonydyenue HsTuiieHA W H3Y4YEHHE €ro CBOMCTB. MopaenupoBaHue MOJIEKYNI U
XUMHUYECKUX MTPEBPAILICHUI HA IPUMEpPE 3TaHA, STUJICHA, AllCTHIICHA U JIp.

Tema 4.3.

Npentunduxanus
OpPraHMYecKuX BellecTB, UX
3HAYeHHe U IPUMEHeHNe B
OBLITOBOM U
NMPOU3BOJACTBEHHOM
JeATEJIbHOCTH YeJI0BeKa

Copepaxanne yueOHOro MaTepuaJia

buooprannueckue coenunenus. [lpumenenue u 6uonornyeckas poib yrieBOJOB.
OxucneHue yrieBOJOB — HWCTOYHUK DSHEPrUU JKHUBBIX OpraHuzMoB. OoOmactw
MpUMEHEHUsT aMHUHOKHCIOT. [IpeBpamieHus O€NKOB MNHIIM B OpraHHU3ME.
buonornueckne Qynkuum OenkoB. buonorndeckwe QyHKIEM KUpoB. Ponb
OpPraHMYECKOIl XMMUU B pEeHICHUH MPOoOJIeM MUIIeBOM 6€30MacCHOCTH

Ponb oprannueckoil XuMuu B pelIeHUH IPOOJIEM 3HEPreTUYECKO 0€30IacHOCTH,
B Pa3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MaTEpUAIOB, HOBBIX HCTOYHHMKOB
SHEpruM (ajabTepHATUBHBbIE HCTOYHMKU 3Heprun). OnacHOCTb BO3JAEHCTBUS Ha
JKUBBIE OPraHU3Mbl OPTaHUYECKUX BEILECTB OTIAEIbHBIX KJIAccOB (YIJIEBOJOPOJBI,
CHUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE MPOM3BOAHBIC, AIBJIETUIBI U Jp.), CMBICI
IIOKAa3aTeJsl IPEJENIbHO TOMYCTUMON KOHLIIEHTPALUN

JlaGopaTopHoe 3aHsiTHE

4. «nentudukanus opraHnuecKuX COeIUHEHUHN OTIETBHBIX KJIIACCOB)
WNnentudukanus OopraHUYeCKHX COEAMHEHHUN OTIENbHBIX KJIaccoB (Ha MpuUMepe
aBJICTUIOB, KpaxMaia, YKCYCHON KHCJIOTHI, O€TKOB H T.I.) C MCIOJIb30BAHHEM HX
(U3UKO-XMMHYECKUX CBOMCTB U  XapaKTePHBIX  KAYECTBEHHBIX  PEAKIIHA.
Jenatypanus Oenka npu HarpeBanuu. [BeTHbie peakunu O0enkoB. Bo3HukHOBEeHHE
AHAJIMTUYECKOI0 CUTHAJIA C TOYKHU 3PEHUS XUMHUYECKHUX MTPOLECCOB MPHU MPOTEKAHUHU
KaueCTBEHHOM PEaKIMH, TO3BOJISIONICH HICHTU(PHUIIMPOBATh MPEIOKEHHBIC
OpraHM4YeCKHUE BENIECTBA

KonTpouabHnas pa6ora 3. CTpykTypa 1 CBOICTBa OpraHU4E€CKHX BELIECTB

OK 01
OK 02
OK 04
OK 07

Paznen S. KuneTtuvyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKkid

=

Tema 5.1. CkopocTtb

Conep:xanue y4eOHOro Mmarepuasia

OK 01
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XHMHUYECKHX peaKkuui.
XuMu4eckoe paBHOBecHe

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pa3iuyHbIX (DAKTOPOB: TMPUPOIBI
pearupyromux BEUIECTB, KOHUEHTPAMU PEarupyrolinx BELIECTB, TEMIIEPATyphl U
IUTOIIAM PEaKIIMOHHON MOBEpXHOCTH. TemmoBbie 3()(PeKThl XUMHUECKUX PEeaKLni.
DK30- ¥ HJIOTEPMHUYECKUE, PEAKIUH.

OOpatumocTh peakinuidi. XUMUYECKOE PaBHOBECUE U €0 CMEICHUE MO/ ICHCTBUEM
pa3nuuHbIX (aKTOpOoB (KOHUEHTpPALMsS PEareHTOB WM MPOJYKTOB peaKIuH,
JaBJeHUE, TeMIeparypa) s CO3JaHUs ONTUMAJbHBIX YCJIOBUM MPOTEKAHUS
xuMuyeckux npoueccon. [Ipunnun Jlelllarense

OK 02

IIpakTH4yeckoe 3ansATHE

9. Pemenue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHaiIU3 (PAKTOPOB,
BIUAIOIIUX Ha W3MEHEHHE CKOPOCTH XMMMYECKOM peakuuu, B T.4. C IO3ULMH
HKOJIOTHYECKHU IIEJIECO00pa3HOr0 MOBEJACHHUS B OBITY M TPYIOBOW NEATEIHHOCTH B
LIEJISIX COXPAHEHUsI CBOETO 3[J0POBbS M OKPYXKAIOLIEH IPUPOJHON CPEBL.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUKM HAa INpPUMEHEHHE NpuHuuna Jle-
[IlaTenbe nas HaxXOXKIACHWS HAIPAaBICHUS CMELICHMS DPABHOBECUS XHMHUYECKOU
peakuuu 1 aHaau3 (akTopoB, BIMSIOMIMX HAa CMELIEHUE XUMUYECKOIO PaBHOBECHS

OK 01
OK 02
OK 07

Pa3nes 6. PacTBopsI

Tema 6.1.
IlonsiTHe 0 pacTBOpax

Conep:xanne yueOHOro MaTepuaJia

[\%)

PactBopenne kak  (u3uko-xumuueckui  mpouecc.  PactBoprl.  CriocoObl
IIPUTOTOBIIEHUSI pacTBOpoB. PacTtBopumocTs. MaccoBass 1011 pacTBOPEHHOTO
BeniecTBa. CMBICH TMOKas3aTeNns NPEAENIbHO JOIMYCTMMON KOHILIEHTpAlMM M €ro
UCIOJIb30BAHUE B OLICHKE IKOJIOTUUECKON O€30MMaCHOCTH.

[IpaBuna SKOJOTMYECKH 1EJIecOO00pa3HOro TOBEACHHUS B OBITY M TPYJIOBOMH
JESITEIbHOCTH B LENSIX COXPAHEHMsI CBOETO 3/J0POBbSl U OKpYXKaroIled MpupogHON
Cpelbl; OIIaCHOCTh BO3ACHCTBHSI HA KUBBIE OPIraHU3MBbI OIIPEICIIEHHBIX BEIIECTB.
Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUN Ha PacTBOPHI,
UCHOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHOM JEATEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
OK 09
IIK 3.6, 3.7

Tema 6.2. UccaienoBanue
CBOIICTB pacTBOpPOB

Conep:xanue y4eOHOro Mmarepuasia

JlabGoparopHoe 3aHsiTHE

5. «IIpuroroBieHue pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHON (MAacCOBOM, %) KOHIICHTpAIH (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OIIPEIETICHIE CPEIbI BOJHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha TPUTOTOBJIEHHE PACTBOPOB

OK 01
OK 02
OK 04
OK 07
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHMeE (CONEPKAHUE TPUKJIATHOTO MOXYJIS)

uHpOpMallMM U3 Pa3IMYHbIX HCTOYHUKOB (HayyHas U YydyeOHO-Hay4Has
JTUTEepaTypa, CpeACcTBa MacCcoBoii nH(MopManuu, cetb IHTEepHEeT)

HpaRanecmle 3aHATHUSA

10. Ilouck u aHanu3 KEMCOB O MPUMEHEHUN XUMHUYECKUX BELIECTB U TEXHOJIOTUH C
ydeToM Oynymied mnpodecCuoHaNbHOM JeATEIBPHOCTH 110 TEeMaM: Ba)KHEHIIHe
CTPOUTEIBHBIE MaTepUaIbl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpPacKH, CTEKIO,
KepaMHKa, MaTepUalibl ISl JIEKTPOHUKH, HAHOMAaTepHUabl, TEKCTUJIbHbIE BOJIOKHA,
WCTOYHHUKH SHEPTUH, OPraHWYECKHE W MHHEpaJbHBbIC YHOOpEHHs, JeKapCTBCHHBIC
BELIECTBA, OBITOBAS XUMHSL.

11. IlpencraBneHue pe3yabTaTOB peEIIEHUs KeWcoB B (opMe MHUHHU-JOKIaja C
Mpe3eHTalnen

6
Paszjnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA 6 OK 01
Tema 7.1. Xumusi B ObITY Copepaxanne yueOHOro MaTepuaJia 6 OK 02
TTPOM3BOACTECHHOH Hogselimue noctukeHus XMMHUYECKOM HAYKHM M XMMHMYECKOM TEXHOJOTHH. Pouib 2 OK 04
AEATETEHOCTH Hed0BeKa XUMHUH B O0ECIIEYEHUH HKOJIOTMYECKOH, HHEPreTHUeCKOd U  IMHIIEBOM OK 07
0€30MacHOCTH, Pa3BUTHM MEOUIMHBL [IpaBuia moucka M aHanM3a XUMHYECKOU OK 09
IIK 3.6, 3.7

IIpomexyTouyHas aTrecTanys Mo JUCHUILVINHE (A PepeHIHPOBAHHBIN 324€T)

Bcero:

72
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3. YCJI0OBUA PEAJINBALINA PA]EO‘IEIK ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBbHOU JTUCIUITJINHbI

3.1. MaTepuajibHO-TeXHHYECKHeE YCIOBHUS PeaJn3auiu TUCIAIINHBI

JUist peanuzandyd MporpaMMbl JTUCUUIIIMHBI JTIOJDKHBI OBITH TIPEITyCMOTPEHbI
CJIEYIONTUE CTIEITUATbHBIC TTOMEICHUS:

JIaGoparopuu XxumMuu, 000pyI0BaHUE TA00OPATOPHH:

Cneyuanuzupoeannas yuebOHas Mmebenv: pabouee mecmo npenodagamens,
obopyoosannoe Komnviomepom - lwm., yueHuueckue cmoiavl - ogyxmecmmuvle - 15
wm., cmyavs - 30 wm. Texunuueckue cpedcmsea 0OVHeHUs: HCUOKOKPUCTNATIUYECKULL
menesusop — 1 wm., suoeomacnumogon - I wm. YuebHno - HaensioHvle nocoous:
cmenovl memamudeckue — 7 wim., koanekyuu. «llnacmmaccory - 2 wm., «Bonoknay -
lwm., «Hegpmoy - Lwum., «Xnonoxy - 1 wm., «lllepcmovy -lwm., «Hckyccmeennulii
wenky -lwm., «Memannol u cnaasery -lwm., «Kayuyky -lwum., « Tonaueoy - 2 wm.,
MemooudecKue  peKoMeHOAyuu Nno  GbINOJHEHUN) — NPAKMUYECKUX  3aHAMULL
Obopyoosanue: wmamug- lwm., HAOOp 1aOOPAMOPHBLIX NPOOUPOK, CAUPMOBKU-
Swm., annapam Kunna - Lwm.

IIpn npoBeneHUM NMPAaKTUYECKUX 3AHATUN C UCIOJIB30BAaHUEM KOMIIBIOTEPHOU
TEXHUKHU 3aHSITUSI TPOBOISTCS B Jlabopatopuu Uugopmamuku u uHpoOpmMayuoHHvix
MexHON02UU.

3.2. UupopmanuoHHOe oOecnieYyeHHe peau3aly NPpOorpaMmMbl

Jlns  peanuzanuu  OporpaMMbl  OUOIMOTEYHBIM (oHI oOpazoBaTeILHOM
OpraHu3alliid JIOJDKEH HWMETh IeYaTHbIE W/WJIM JJIEKTPOHHBIE 00pa3oBaTelbHBIC U
uHOOPMAITMOHHBIE  PECypChbl, PEKOMEHJOBaHHBIC IS  HCIOJB30BaHUS B
00pa30BaTeNbHOM IPOLIECCe, HE CTapIle MATH JIET C MOMEHTA U3/1aHus.

OcHoBHas ydyeOHas TuTeparypa

1. MapteiHoBa, T.B. Xwumus: y4eOHUK ¢ TPAKTUKYM [UJII  CPEIHETO
npodeccruonanbHoro oobpaszoanus / T. B. MapteiHOBa, . B. ApramoHOBa,
E. b. 'ogyHoB ; nox o6uieit penakiueit T. B. MapTbiHOBOR. — 2-€ U31., UCIIP.

u gon.— MockBa: MimarensctBo  IOpaiit, 2023.— 368 c.—
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr :
anekTpoHHbI // OOpaszoBatenbHas mmiatrgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/511690
2. AHdunorenoBa, 1. B. Xumus. ba3ossiii ypoBenb: 10—11 kiaccel : yueOHUK
J1s1 cpenHero oduiero oopazoBanus / Y. B. Audunorenosa, A. B. ba6kos, B.

A. TlonkoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit,
2023. — 290 c¢. — (OO6meobpazoBaTenbHbiii HKI). — ISBN 978-5-534-
16098-7. — Texkcr : snextpoHHbI // OOpa3oBatenbHas miardgopma HOpaiit

[caiiT]. — URL: https://urait.ru/bcode/530422
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JlomoyTHUTETbHAS yaeOHas InTepaTypa
1. AudunorenoBa, U.B. Xumus: y4eOHUK U TPAKTUKYM I CPEIHETO
npodeccuoHanbHoro obpaszoBanusi/ U. B. Andunorenosa, A. B. baGkos,

B. A. IlonikoB. — 2-e u31., ucnp. u aon. — Mocksa : M3gatensctBo FOpaiit,
2023. — 291 ¢. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texct : anmexktponnbiii // ObpazoBarenbHas miaatdopma HOpaitt

[caiiT]. — URL.: https://urait.ru/bcode/513807

2. Amnapues, A. 1. O6mas xumus. COOpHUK 3aaHUN C IpUMEpaMU PEIICHUM :
ydgeOHOe Tmocobue s cpeaHero  mpodeCCHOHAIBHOTO  00Opa3oBaHus /
A. . Anapnes, JI. 1. Aponuna. — 2-e wu3n., ucop. U jgon. — Mocksa :

N3natenscTBO FOpaiir, 2023. — 127 c. — (ITpodheccnonanpHOE
oOpazoBanue). — ISBN 978-5-534-09932-4. — TekcT : 3JEKTPOHHBIN //
Oo6pazoBaTenbHas iatgopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/514556
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

Kontpoais u omeHka pe3yJabTaTOB OCBOCHHsS 00IIe00pa30BaTEIbHOM
JTUCHUIUIMHBL PACKPBIBAIOTCS 4Yepe3 TUCHUIUIMHApHBIE (IIPEAMETHBIC) PE3YJIbTAaThI,
HarpaBjeHHble Ha (OPMHUPOBAHUE OOIIMX M MPOGECCUOHANBHBIX KOMIETEHIUN IO
paszenaMm u TeMaM cojiepKaHusl yueOHOro MaTepuala.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIUsl MeponpusTHs
OK 01. Beibupath criocoOsI Tewmbr: TecTsr;
peuieHus 3aaa4y 1.1,1.2,2.1,2.2,3.1-3.3,4.1-4.3, 3amauu (B TOM yuCie
npoecCHOHATBLHOM 5.1,6.1,6.2,7.1. pacdeTHbIC);
NESITEIbHOCTH, [IpakTuueckue u
MPUMEHUTEIBHO K 1ab0paTOpPHBIE 3aHSTHS;
pa3IMYHbIM KOHTEKCTaM 3amaun Ha COCTaBICHHE
OK 02. OcyiecTBisTh NOUCK, |Tembl: XUMHUYECKUX POPMYIT;
aHaJIU3 U UHTEPIIPETALNIO 1.2,3.1-3.3,4.2,4.3,5.1,6.1, 6.2, 3amanus Ha
uHpopmanuu, HeoOoxoaumon  |7.1 HCIIOJIb30BaHHUE
JUTSI BBITIOJTHEHUS 3a7a4 XUMHYECKON CUMBOJIUKU
npoQeCcCHOHAIbHON Y Ha3BAHUU COEAMHEHUI
JESITENIbHOCTH 0 HOMEHKJIaType
OK 04. Paborats B Tewmbr: MEXIYHAPOJIHOTO COI03a
KOJJIEKTUBE M KOMaH/IE, 2.2,33,42,43,6.2,7.1 TEOPETUYECKOU U
3¢ (HeKTHBHO MPUKITATHON XUMUH U
B3aMMOJICHCTBOBATH C TPUBUAIBHBIX HA3BaHUMA
KOJUIETaMHU, PYKOBOJICTBOM, JUTSL COCTaBIICHUSI
KITUEHTaMH. XUMHYECKHUX HOPMYIT;
OK 07. CopeiicTBOBaThH Temsr: IIpakTuko-
COXPAHEHHUIO OKPYKaroLIen 3.2,4.1-43,5.1,6.1,6.2,7.1 OPHUECHTHUPOBAHHBIC
Cpelibl, pecypcocOepeKeHHIo, TEOPETUUECKUE 3aJaHus;
s¢(heKkTUBHO AeCTBOBATH B Keiic (c yuetom Oyaymieit
YPE3BBIYANHBIX CUTYAIUSX. npodecCuoHATbHON
OK 09. Ucnosnb30BaTh Tewmst IT/o-c: JICATEIBHOCTH)
nH(pOpMaIMOHHbBIE 3.2,6.1,7.1. Bo3smoxHbIe TeMBbI
TEXHOJIOTHUH B KENCOB:
npodeccuoHaNbHOM 1. [ToTemenue kMMara u
JIeSTeTLHOCTH. BBICBOOOK/ICHHE Ta30BBIX
1K 3.6. ObecnieunBaTth Tewmst I1/o0-c: TUAPATOB CO IHA OKEaHa.
MPUEMKY IKCIUTyaTanoHHsix (3.2, 6.1, 7.1. 2. bynyuine MaTepuas
MaTepHajoB, KOHTPOJIb I aBua-, MallliHO- 1
KauyecTBa, Y4ET, YCIOBUS PpUOOPOCTPOCHHSI.
6e30MacHOCTH TIPH XpaHEHHH 3. HoBble MaTepuas st
U BblJaye TOILUIUBHO- COJIHCUHBIX 6aTapeI71.
CMa304YHbIX MaTE€pUaOB. 4. JlekapcTBa Ha OCHOBE
1K 3.7. Cobmtonats PacCTUTCIIbHBIX
yCTaHOBJICHHbIE TPeOOBaHUS, HperapaTos
JIEUCTBYIOIIHE HOPMBI,
MpaBuJia U CTAHJAPTHI,
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Kacarolecs YKOJIOTHYECKOUN
0€30I1aCHOCTH
MIPOU3BOICTBEHHOMN
JEATEINBHOCTU CTPYKTYPHOTO
MoApa3IeIICHUS
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