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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIIEOBPA30BATEJIBHOM JUCHUILIUHBI «XUMUS»

OO0mass xapakTepucTHKa NpHUMEpPHOW pabodeil mporpamMmbl  00IIe00pa3oBaTEIHLHON
JUCIUTIAHBI

1.1. OGmmeobpa3oBarenbHas AUCHUILTNHA «XUMUSA» ABISETCS 0053aTEIbHON YacThIO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3oBaTenbHOM nmporpamMmbl B cootBeTcTBrE ¢ @I'OC CIIO o
npodeccuu 15.01.05 Capumuk (py4HOH M YACTHYHO MeXaHU3MPOBAHHOM CBAPKH (HANJIABKH)

peanu3yemMoii Ha 6a3e OCHOBHOT'O 00IIIer0 00pa3oBaHUs.

[IporpamMa 1o XuMuu 0a30BOr0 YpOBHS Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJOKEHUN U TpeOOoBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOI
obOpasoBarenbHON Tporpammbl, npeacraBieHHbIXx B @I'OC COO, a takxke ¢ yuérom deaepaaibHOn
paboyeil mporpaMmbl BOCIIUTAaHUS W KOHLEMIMHU IPENoJaBaHUsl yuyeOHOro mnpeamera «XUMUU» B
oOpa3oBaTenbHbIX  opraHuzauusx  Poccuiickoit =~ @exepanuy,  pealu3ylOUUX  OCHOBHBIE

o0Opa3oBaTellbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMMmbl 110 XMMHUHM HalpaBiIeHO HAa (JOPMUPOBAHHE €CTECTBEHHOHAYYHOIl
KapTUHBI MUpPa 00y4aroImuXxcs Mpu 00y4eHHH WX XUMHH Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-

JACATCIIBHOCTHOT'O ITOJAX0A4a.

[lporpamma 1o xwumuu coorBercTByeT TpeboBanmsiM PI'OC COO K 1UIaHUPYEMBIM
JUYHOCTHBIM, IpPEIMETHBIM M METANpEeAMETHBIM pe3yjbTaTaM OOyY€HHs, a TaKKe YUYMTHIBAET
HEO0XO0/IMMOCTh peau3allui MEXIPEIMETHBIX CBSI3€H XUMHUHM C €CTECTBEHHOHAYYHBIMU Y4EOHBIMU
npeaMeramu. B Hell onpenenstoTcs OCHOBHBIE LEJIM U3YYEHUs XMMHUU Ha YpPOBHE CpeJHEro oOIiero
o0pa3oBaHus, MJIAHUPYEMbIEe PEe3yIbTaThl OCBOCHUS Kypca XMMMU: JTUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHele (Ha 6a30BoM ypoBHe). [IporpamMma mo XMMHUM BKIJIIOYAET: IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHHUSI Kypca XMMHMHM Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE€ NpPEIMETHBIE PE3YyIbTaThl MO TOAAM
o0y4yeHHUsI; coJiepkaHue yd4eOHOro mpeamera «XuMus» 1o Toj1aM 00ydeHus.

Bxnan yuebHoro mpenmera «XuMHS» B JOCTHKEHHME L€ OCHOBHOIO o0Imiero odpa3zoBaHUs
00yCIJIOBJIEH BO MHOTOM 3Hau€HUEM XMMUYECKOW HayK{ B IMO3HAHWU 3aKOHOB IPHUPO/IbI, B Pa3BUTHH
MIPOU3BOUTENBHBIX CUJI 001ecTBa, TexHonoruit XXI B. M3ydenue yueOHorO npeamera « XuMus» Ha
YpPOBHE OCHOBHOTO o0OmHIero oOpa3oBaHMs OPHUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY,
HEOOXOUMYIO JJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHS HHTEIUIEKTYaJbHBIX
CHOCOOHOCTEHM W MHTEPECOB MOAPOCTKOB, HA MPOJOJIKEHNE 00YUEeHUsI Ha YPOBHE CpPEeJHEro OOLIeTo
o0Opa3oBaHusl.

3HaHUs, YCBOEHHBIE TNpPU M3y4eHHU Yy4deOHOro mnpeamera «XHUMHA», CIYy)KaT OCHOBOH st
(dbopMUPOBaHUS MUPOBO33PEHHUS MOJIOJIOTO YEJIOBEKa, €ro MPEICTaBICHUH 0 MaTEpUaIbHOM E€MHCTBE
MHUpa; BaXXHYIO POJIb UTPAlOT pOpMHUpyeMble XUMHUEH IMPEACTAaBIECHUS O MPEBPALEHUAX IHEPTUH U
BEIIECTB B MPUPOJIE, O MYTAX pPEeIIeHUs TT100albHBIX MPOOJIeM YCTOWYHMBOIO Pa3BUTUS — CHIPbEBOM,
HHEPreTHUECKO, MPOIOBOIBLCTBEHHON MPOo0IieM, MPoOIeMBbl HIKOJIOTUYECKOM 0€30I1acHOCTH, MPo0IeM
31paBooxpaHeHus. KirtoueBas poib XMMUM BO MHOKECTBE HHHOBALIMOHHBIX TexHosorui XXI B., B Tom
YuCcl€ W CBS3aHHBIX C OXpPaHOW 3J0pPOBbsI 4YEIOBEKA, CYLIECTBEHHO IOBBICHJIA 3HAUYUMOCTb U



BOCTPEOOBAHHOCTh XUMHUYECKOTO 00pa30BaHUsI.

Xummuueckoe o0pa3zoBaHUE B CTPYKTYype OCHOBHOTO OOILEro oOpa3oBaHUs SBISETCS 0A30BBIM I10
OTHONICHHUIO K CHUCTEME OOIIEro XMMHUYECKOTO oOpa3oBaHus. [109TOMYy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO pEATU3yeT MPHUCYIIHE OOIEeMY XHMHUYECKOMY OOpa30BAHHMIO KIIFOUEBHIC I[EHHOCTH,
KOTOPBIC OTPAKAIOT rOCYJapCTBEHHBIC, OOIECTBEHHBIC U MHIUBUyalIbHBIC TOTPEOHOCTH.

Uzyuenue yuebHoro mpeamera «Xumusi»: 1) crnocoOCTByeT peanu3alldi BO3MOXHOCTEH IS
camopa3BUTUA U (HOPMUPOBAHUSA KYJIbTYphI JINYHOCTU MOAPOCTKOB, UX 00IIeH U (yHKINOHATBHOM
rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
MOJIPOCTKOB, HABBIKOB X CAMOCTOATEIHHON y4eOHOMN /1eATeIbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIe-
JOBATEILCKUX yYMEHUU, HEOOXOIUMBIX KaK B MOBCEIHEBHON KH3HU, TaK U B MPOPECCHOHATBHON
JESTEIIbHOCTH; 3) 3HAKOMUT CO CHENMU(UKONH HAydHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI TIPEI-
CTaBJICHUN O EIWHCTBE MPUPOILI M YEIIOBEKA, SIBISCTCS KIIOYEBBIM 3TarloM B (OPMUPOBAHHUH
€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH MOJAPOCTKOB; 4) crocoOCTBYeT (HOPMHUPOBAHHIO IIEHHOCTHOTO
OTHOILIEHUSI K €CTECTBEHHO-HAay4YHbIM 3HAHUSM, K MIPHUPOJAE, K 4YEJIOBEKY, BHOCUT CBOW BKJaJ B
9KOJIOTHYECKOe 00pa30BaHKE MOJAPOCTKOB.

Haspannble HampaBiieHuss B OOyYE€HHUHM XUMHUH O00ECMEUYHBAIOTCS CHEHU(UKON CoAepKaHUS
IIpeAMETa, KOTOPBIN ABJISIETCS NIEJArOTHYECKU aIallTHPOBAHHBIM OTPAXXEHUEM ONPEIEIEHHOTO dTara
Pa3BUTHUS XUMUHU.

ba3oBeIil KypCc XMMHUM OCHOBHOW IIKOJIBI OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI
MEePBOHAYAJIbHBIX  TOHSATUW XUMHH, OCHOB HEOPraHWYeCKOW XHMHH, OCHOBOIIOJATarOIINX
MPEJICTABICHUIA OOIIEH XUMUHU M OTACIBHBIX 3HAYMMBIX MOHSATHI OPraHUICCKOW XHUMHUH.

CtpykTypa conepkaHus mpeamera chOpMUpPOBaHA Ha OCHOBE CHCTEMHOrO IIOJXO0/la K €ro
n3ydyeHuro. ConepkaHue ClaraeTcs U3 CUCTEMbl MOHATUNA O XMMHYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBbl TOHATHH O XuUMHYecKod peakiuu. OOe ST CUCTEeMbl OpPraHU30BaHbl IO MPUHLHUIY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IPEJACTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOM TEOPUM KaK OCHOBBI BCETO ecTecTBo3HaHusd, [lepuonnueckoro 3akona /. .
MeHieneeBa Kak OCHOBHOTO 3aKOHAa XHMMHUHU, YYCHHS O CTPOEHHU aToMa W XUMUYECKOW CBS3H,
MIPEACTABICHHUH 00 DJIEKTPOTUTHIYECKOMN TUCCOIMAIIMU BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHus
pPa3BUBAIOTCSl TOCJEAOBATEIbHO OT OJHOTO YPOBHS K JPYroMy M 0O€CIEeUMBAIOT YYCHHKaAM
BO3MOXKHOCTh OOBSICHATH W TPOTHO3UPOBATH CBOMCTBA, CTPOCHHE M OOJACTH MPAKTUUYECKOTO
MIPUMEHEHHUS U3y4YaEeMbIX BEIIECTB.

OcBoeHue cofiep:kaHus Kypca MPOUCXOUT C MPUBJICUEHUEM 3HAHUN U3 paHee U3YUYECHHBIX Y4eOHBIX
npenmetoB: «Oxpyxkatomuit mupy», «buomorus», «Duzuka», «Maremaruka», «l'eorpadus»,
«Texnonorusa», «cropus».

1.2. llesn U niIaHMpyeMble pe3yabTaThl OCBOCHH S AUCIUNIIHHBI

1.2.1. Heau u 331244 JUCHUTJIMHBI

®dopMHUpOBaHUE Y CTYJICHTOB MPEACTABICHUS O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa KaK OCHOBBI MPUHSTHS PEIMIEHWHA B JKMU3HEHHBIX M TPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O TIOBEICHUS B IPUPOJHOM Ccpeie.

3agaum IUCHUIIMHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMHUYECKHX IPOIECCOB U
SABICHUM B OKpYKawIlel cpene, UEJOCTHOW HAyYHOM KapTUHbI MHpPA, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh yMEHHS COCTABIATH (OPMYJBl HEOPraHMYECKHMX M OPTraHMYECKHX BEIIECTB,
yYpaBHEHUSI XHMHYECKUX PEAKIINH, O0BSCHATH UX CMBICI, HHTEPIPETHPOBATh PE3YJIbTaThl XHMHYECKUX
IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM TPOBEICHUS MPOCTEHIIMX XUMHUYECKHX 3KCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUN C COONIOACHNEM MpaBUi 0€30MaCHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
00opyI0BaHNEM;

4) pa3BUTH YMEHHUS HCIIOJIB30BaTh WH(POPMAIMIO XUMHYECKOTO XapakTepa M3 Pa3IUYHBIX
HCTOYHHKOB,;

5) chopmupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOCH NESATEIBHOCTH U XUMHYECKUX
HPUPOJHBIX, OBITOBBIX M IIPOU3BOICTBEHHBIX MIPOLIECCOB,;

6) chopMUpOBaTh TOHMMAHHE 3HAYMMOCTH JTOCTHKCHU I XMMUYECKON HAyKH M TEXHOJIOTUH ISt
pa3BHUTHUS COLMAILHON U IIPOU3BOICTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUS 0011e00pa30BaTeNIbHON IMCUMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHne quCcUUIUIMHA nMeeT rpu popmupoBanmnu u pazsutuu OK u I1K

OK O0I. Bsibupare croco0bsl pemieHus 3a4ad  IPO(ECCHOHATBHOM  1€ATEIbHOCTU
HOPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02. Hcnonws3oBaTh COBPCMCHHLBIC CPCIACTBAa IIOMCKA, aHallM3a W HWHTCPIIPCTAINN
PIH(i)OpMaI_II/II/I, u I/IH(i)OpMaI_H/IOHHHe TCXHOJIOTMM MJI1 BBIIIOJHCHUA 3aJad HpO(i)eCCHOHaHBHOﬁ
JACATCIIBHOCTH

OK 03. IlnmanupoBaTh ¥ peaqu30BBIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M JHMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBCKYIO AEATEIBHOCTD B TPO(EeCCHOHATEHON cepe, UCII0Ib30BaTh 3HAHUS
10 (PMHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHUTYaIUsIX

OK 04. Db dexTrBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJUIGKTUBE U KOMaH/IC

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO HA TOCYIapPCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY’KAIOLIEH Cpefibl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHMs 00 M3MEHEHUHU KJIMMAaTa, MPUHIMIIBI OEpexIINBOro MPOU3BOACTBA, Y3PPEKTUBHO AEHCTBOBAThH
B UPE3BBIYAIHBIX CUTYAIIHSX.

[IK 1.2. Mcnionp30BaTh KOHCTPYKTOPCKY0, HOPMAaTUBHO — TEXHUUYECKYIO U MTPOU3BOJCTBEHHO
— TEXHOJIOTUYECKYIO IOKYMEHTAIIHIO 110 CBapKe.



1.2.2. Ilnanupyempble pe3yjabTAaThl 0CBOeHH s 0011e00pa3oBaTebHONH JUCHUILIUHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAMMEHOBaHHU
e

¢popmupyembIx O6mme’ JMCunIIMHAPHbIE?

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOro BOCIMTAHHUS: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYACT:

BBIGI/IpaTL - TOTOBHOCTb K TpyAdy, OCO3HAHHUC LCHHOCTH | OCHOBOIIOJAraromue ITOHATUS (XI/IMI/I‘-IGCKI/If/'I 3JICMCHT, aTOM, OJJICKTpOHHAaA

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

peliCHud 3a1a4 | - T'OTOBHOCTb K aKTUBHOM ACATCIIBHOCTU | B&AJICHTHOCTDB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJICHHA, XUMHWYCCKASA

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIlPaBIE€HHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBI 00beM, YIJIEpOJIHBIH CKeJET,

BHOU CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHUPOBATh U | QYHKIMOHANbHAS TPYIINa, PAaJUKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSiA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCOAEpIKaIINe COeIMHEHHUS,

NPUMEHUTENBH | - HHTEpEC K pa3sIuYHBIM cdepam | OMONIOTUYECKH AaKTUBHBIC BemIecTBa (YIJIEBOJBI, >KHUPBI, OCJIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OgJiajieHMe  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAsl PEIIeTKa, THIbI XMMHUYECKUX PEeaKIHid (OKUCIUTEIBHO-
MO3HABATEJILHBIMH J1€HCTBUAMM: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMEeHa),
a) 0a3oBbIe JIOTHYECKHE eiiCTBUS: pacTBOp, ANIEKTPOIHUTHI, HEANEKTPOIHUTHI, SJIEKTPOTUTHYECKAS TUCCOLIUAIIHS,
- CaMOCTOSITENILHO dbopmynupoBaTh U | OKUCIIUTEINb, BOCCTAHOBUTEINb, CKOPOCTh XMMUUYECKON peaKkIui, XUMUYECKOe
aKTyaJM3upoBaTh NpoOJIEeMy, paccMaTpuUBaTh €€ | paBHOBECHE), TEOPHM W 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHS
BCECTOPOHHE; opranudeckux Bemects A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKOM

aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JESITEIbHOCTH YENIOBEKa,

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aMMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMUCAHUHN CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

1

dopwme,

YKaseHBaKTCA JIMYHOCTHEIE M MeTalpelIMeTHbe pesyibTaTel u3 SI'0C COO
bopMupyeMble oOmeobpa3z30BaTEJIbHOM IUCLUIIJIMHON

(B mocmenuey penmaxkumm oT 12.08.2022) B OTIJarosbHOM

2 ﬂMCHMHHMHapHHe (npenMeTHme) Pe3yJIibTaTe YyKaAa3BEBAKTCA B COOTBETCTBUU C METOINKOM InpernonaBaHMAa IOVCLUITJIVHBL




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS,

- AQHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh NIEPEHOCUTHh 3HAHUS B MMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON U COIUAIIbHOMN MPAKTHKE

npeJIarath

BBIABJIATH B3aMMOCB3b XUMHUYCCKHUX 3HAaHUH C IIOHATHUAMU n
IpEACTAaBICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB;

- YMCTb HCIIOJIB30BaTh HanMCHOBAHUA XHUMHUYCCKUX COGIII/IHGHI/Iﬁ
MCKIAYHApPOAHOIO  COHO3a TCOpCTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢benon, Qopmanbaerus, YyKCycHas KHCIOTa, TJMIHMH, YrapHbli ras,
YIJIEKHUCIIBIN ra3, aMMHaK, raiieHas U3BeCTb, HETallleHash U3BECTb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHSI XHMUYECKUX pEaKIUd, OOBICHATH HX CMBICT;
MOATBEPKIaTh XapaKTepHbIE XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKInii;

- YMETh YCTAHABJIMBATh MPUHAJIC)KHOCTh H3YUYCHHBIX HEOPTraHWYECKUX WU
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh MX COCTaB M BAXKHEWIIIME CBOWCTBA; OMPENETSATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAN),
THUTIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUYECKUE
peakuuu;

- chopMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBISIOINICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpPA, POJM XMMHH B TMO3HAHUU SIBJICHUU
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKUM GOpMysiIaM U ypaBHEHUSIM
XUMHUYECKUX  pEeaKluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JUISI TMPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC

B 00/1acTH HIEHHOCTH HAYYHOI'O ITO3HAHMSA:
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETh IJITAHUPOBATh U BHITMIOJTHATH XUMHUECKHUI SKCTIEPUMEHT (TIPEeBpaIeHHUS
OPraHMYECKHUX BELIECTB [IPU HArPEBAHUH, ITOJTYYEHHE dTUIICHA U U3YUEHUE €ETO
CBOWCTB, KAQUYECTBEHHBIC PEAKIMH HA albJIETUIbl, KpaxMall, YKCYCHYIO




cpeacTBa
TIOWCKa,
aHanm3a u
UHTEPIpPETANN
uHpOpPMALIUHU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
bHOU
JeSITeTbHOCTH

pa3BUTHUS HAyKM H OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TOTOBHOCTh ~ OCYLIECTBJISITH ~ HPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JeSITEbHOCTD
WHJUBUAYAJIBHO U B TPYIIIE;

OBiajgeHne  yHUBEpPCAIbHBIMM  y4eOHBIMHU

NMO3HABATEJILHBIMHU AeHCTBUSIMM:

B) padota ¢ uHgopmanmei:

- BJIQJICTh HABBIKAMH TIOJyYEHUsS WHPOpPMAIMH U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBJISTh MOUCK, aHAJU3, CUCTEMATU3AIIUIO0 U
MHTEPIPETAINIO HHPOPMAIIH PA3TUYHBIX BUJIOB U
dhopm mpecTaBieHus;

- co3JaBaTh TEKCThl B pa3iHuYHBIX (opmarax c
Y4eTOM Ha3HAueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopmMy
MIPEJICTABJICHHS M BU3YyaTH3aIiH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-ITHYECKUM HOPMaM;

- HCIIOJIB30BAaTh CpeJICcTBA WH(OPMANMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
3TUYECKMX  HOPM, HOPM  HH(POPMAIMOHHOMN
0E30I1aCHOCTH;

KHCIIOTY; JICHaTypalus OCIKOB MPH HATPEBAHHH, I[BETHBIC PEAKIIUN OCIIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHa, OMPEEIIATh CPey BOJHBIX PACTBOPOB,
KaueCTBEHHBbIC pPEaKIUU Ha cyinbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTHOH aMMOHHMS; peIlIaTh SKCIIEPUMEHTAIbHbIC 3a/1auu 110 TeMaM ""MeTasuibr"
n "Hemeramipl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuil U (OpMyIUpOBaTh BBHIBOABI HA OCHOBE 3THUX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM nH(popManmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METOJaMH HAYYHOT'O MIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMEThb NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM H YpaBHEHHSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpManbpHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIISCTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHYECKHUE 3HAHWS A MPHUHITHS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMecTHasl 1eATeILHOCThD:

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenensaTb poiau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JeficTBUSIMU:

') NPUHATHE ce0s1 M APYTrUX JIOIeii:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH
MIPU aHAJIM3E PE3YJIbTAaTOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIOIeH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TIO3UIINH JIPYTOTO YEJIOBEKa;

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAauECTBEHHbIE pEaKUUU Ha aJbJAETHJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, IIBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a4M 10 TeMaM "Metaisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX peAKIMi U (HOpMyIMpOBaTh BBIBOJIBI Ha OCHOBE 3THUX
pe3yIbTaTOB




OK 07. B 00/1acTH 3K0/10rHYeCKOTr0 BOCIUTAHMS: - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYNbTYpbI, | €CTECTBEHHOHAYUYHOM KapTHHBI MHUpPA, POJIM XMMUU B TO3HAHUU SBIICHUUN
COXPaHEHHUIO MOHMMaHHE BIIMSHUS COLMAIBbHO-3KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHWUH MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpY)XKarollled | MpollecCOB  HA  COCTOSHUE  MPUPOAHOM ¥ | QyHKUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl pElIeHUs MPAKTHYECKUX
Cpelibl, COLMAJILHOW  Cpelbl, OCO3HAHHWE TJI00AJIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTUYECKUX MPOoOIeM; MIPUPOJIHOM cpefe;
€HHUIO, - IUIAHUPOBAaHHME M OCYILECTBIICHHE ACUCTBUI B | - YMETh COONIOATh MPABUIIA SKOJIOTUYECKH 1LIEIeCO00pa3HOro MOBEICHUS B
MIPUMEHSATH OKpYy)Xarollleld cpele Ha OCHOBE 3HAHUS LeNiel | ObITy U TPYIOBOM AESITENHOCTH B ILIENSAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA; OKPY’KalOIlled IPUPOJHOM CPEnbl; YUYUTHIBATH ONACHOCTH BO3JCUCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIIMX BpE | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU
MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIArOMPUSATHBIC
OepexIInBOro 9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX
MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH HX;
3¢ heKTHBHO - pacumpermne OTIbITa JeATeTbHOCTH
JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHHE HaBbIKAMU y4eOHO-
CUTYyaIUAX HCCIIEA0BATENIbCKOM, MPOEKTHOM U COLIMAJIBHON

NeSITeNIbHOCTH;

IIK 1.2. | ucrionp3oBaTh CpeAcTBa HMH(DOPMALMOHHBIX U | yMETh aHAJIM3UPOBATh XMMUYECKYI0 HH(POPMALIUIO, TTOTYYaeMyl0 U3 pasHbIX
Ucrnonb30Bath | KOMMYHUKAllMOHHBIX TEXHOJOTUH B PEIIEHUH | HICTOUHUKOB (CPEJCTB MaccoBOM MH(OpMaLyu, ceTh IHTepHET U apyrue);
KOHCTPYKTOPCK | KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U | - BJIAJIETh OCHOBHBIMHM METOJIaMU Hay4YHOT'O [TIO3HAHUS BEILIECTB U XUMHUYECKUX
yIo, OpraHM3allMOHHBIX  3a7ad ¢  CcoOJIOJICHUEM | sIBJeHMH (HaO0IeHNe, N3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);
HOPMATHBHO — TpeOOBaHUI PTOHOMHUKH, TEXHUKU 0€30MacHOCTH,

Texmmueckyro u | TATHEHEL, pecypcocOepexeHusi, MpaBOBbIX u
TMYECKUX  HOPM, HOPM  HMH()OPMALMOHHON

IIPOU3BOJICTBEH
0e301acHOCTH;

HO —

TEXHOJIOTHYECK

YIO

JIOKYMEHTALUIO

0 CBapKe
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 76
B T.4

OcHOBHOE cojIep:KaHue 68
B T. Y.:

TeopeTuyeckoe o0yueHue 56
MPAKTUYECKHE 3aHITHS 12
1a00paTOpHbIE 3aHATUSL

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 5
NPUKJIATHOTO MOIYJIs)

BT. U..

TeopeTudyeckoe o0ydyeHue 2
IIPAKTUYECKHUE 3aHATU 4
IIpoMeskyTouHast aTTecTanus (3a4eT) 2

11




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasa (OCHOBHOE U IPO(decCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 1aco dopmupyeMble
. 'beM 4aCO0B
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTeHIIM U
1 2 3 4
OcHOBHOE coepKaHue 68
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUHA 3IIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanuss XMMHUYECKHX JIEMEHTOB (s-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass ~ MpPUPOJAa  XUMUYECKOM  CBS3H. 2
DNeKTpOOTPULIATEIFHOCTh. BuAbl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHMs
IIpakTH4eckne 3aHATHSA 2
Pemenne 3amaHuii Ha HMCHOJNB30BaHUME XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN 10
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIICHUSI XUMUYECKHX (POPMYI IBYXaTOMHBIX COSAMHEHUN (OKCHUIOB, CyNb(UI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTICIIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOIMYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIUHEHUNW B COOTBETCTBUU C
nosnoxenueM [lepuoanueckon CuCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
Ileproanueckuii OK 02
3aKk0H M Ta6nmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT 5

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB XMMHUUYECKUX

12




3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKoO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKON CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Paznen 2. Xumndeckue peakinuu 10
Tema 2.1. Tumesl OcHoOBHOe cojiep:KaHue 6 OK 01
XUMHYECKHUX
peaxmii Teopernueckoe o0yueHue 4

Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

yYpaBHEHHUN peaKIUi COeUHEHUS, PA3JI0KEeHUs, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIEHUSI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTEND. 4

CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOIO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX MIpOLIECcaxX U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO

YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYECTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MosspHelii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa

(HOpMaJibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coiep:kaHHe 6 OK 01
DNEKTPOIUTHUECKA OK 04
S IACCOIMALIHS 1 Teoperuueckoe o0yueHue 4
MOHHBII 0OMEH 4
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Teopus aneKTpoUTHYECKON aucconranuu. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PeaKIuil

JlabopaTopHble 3aHATHUS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB 9
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpe/iesieHNne CPeIbl BOJAHBIX
pacTBOpoOB. 3a/laHNs HA COCTABICHUE HOHHBIX pEeaKLIUii
KonTtpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIATypa i Teopernueckoe o0yueHue 2 K 1.2
CTpOCHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTbie U crokHbIe
p BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJH). B3anMocBs3b
BEIIECTB
m HEOpPraHMYECKUX BeIIeCTB. ArperatHole cOCTOssHU BelecTBa. Kpucranmnyeckue u aMmopdHbie
BelecTBa. TUIBI KPUCTAITUNYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJIITNYecKasi). 2
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBS3H U TUIA KPUCTATNINYECKOM PEIIETKHU.
[IprurHbI MHOrOOOpa3us BEIECTB
IIpakTUyeckne 3aHATHSA 2
Homenknatypa HeOpraHmueCcKux BEIIECTB: HA3BaHHUE BEIIECTBA UCXOIS U3 UX XUMUYECKOU (hOPMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIbI HCXO/S U3 Ha3BaHUS BELIECTBA 10 MEKyHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYDE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHUYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! N3BECTh, MUTHhEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUYIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (opMmyIam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yuenue K 1.2
HEOpraHM4YeCcKuX .

Mertamnel. O0mpe ¢uzndeckue U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl momydyeHus. 3HaYCHHE
BOHIeCTB METAJUIOB M HEMETAJUIOB B IPHUPOJAE M JKU3HEAEATENbHOCTH 4eloBeKa U opraHusmon. Kopposus

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3UU

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTst

OMOTEHHBIX IIEMEHTOB B IIPUPO/IC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOAHBIX COSIUHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckue 3aHATHSA

CocraBiieHne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

NeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JlabopaTtopHas pabota «aeHTrdUKaIN HEOPTaHUIECKUX BEIIECTBY.
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Pemrenue sKkcriepUMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUN METAIJIOB U HEMETAJIIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn
padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

[TosiBnenue u pa3BUTHE OpraHMYECKO XUMUM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecro u
3HAYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHUE KaK HOPSJI0K COEAMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHenuid A.M. bytieposa.
VYriuepogHblii CKEJNET OPraHM4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOTO
CTpOEHUS MOJIeKyJ. MI3oMepusi U U30Mephl.

[Tonatne o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunel kinaccu@uUKauyd  OpraHUYECKHX
coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUITBI HOMEHKJIATYpbl OPraHU4eCKUX COCTUHEHUI.
[Tonsatue 00 azoTcoAepKaIIUX COSIUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBOJAX, JKUPaX,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

HomeHnknatypa opraHM4YecKMX COEIMHEHHMH OT/ENbHBIX KIJIACCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHBIE U
apOMAaTHUYECKHE YTIIEBOIOPOJIBI, CIIUPTHI, ()CHOINBI, aJIbIACTHIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKUX BELIECTB OTIEIBHBIX
KJIaCCOB, WCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBHONW HOMEHKJIAType (ITHIICH,
alleTWIeH, MJIMLEpuH, (eHod, dopManbAerus, YKCyCcHas KHCIOTa, TTMuiuH). Pacdersl mpocreiimeit
(hopMyIIbl OpraHNYecKOi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01
I[IK 1.2

OcHoBHOe coaep:kaHue

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyina; U30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS):

— TpeJebHbIe YIIIeBOAOPOIbl (AIKaHbl U IHKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HeTpeIebHbIC (ATKEHBI, ATKWUHBI M aJIKaIUEHbI) U apOMaTHYECKHUE YTIEBOA0POAbl. ['opeHne aneTuicHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IAMEHH JIJISl CBAPKU U PE3KU METAILIOB

— KUCJIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, AITICTUIIBI U
KCTOHBI, JKUPBI, YIJIeBONbI). IIpakTHyeckoe NpPUMEHCHHE JTUICHIJUKOJSA, TJIHMIEpUHA, ¢eHoa.
[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNkn). BricokoMomNeKynapHble COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIICHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OpPTraHUYCCKUX CO€I[I/IHGHI/II\/’I

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIue€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€MHEHMS. 3aJlaHNs Ha COCTaBJICHHE YPABHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBreHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IIeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI X
MOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCAMHEHUN MO TPUBUAIBHOM WM MEXKIyHAPOJAHOU
CUCTEMAaTHYECKON HOMEHKJIIAType.

OK 01
OK 02
OK 04
I[IK 1.2
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PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COCUHEHUH OTAEIBHBIX KIACCOB

JlabGoparopHasi padora

JIaGoparophas pabota “IIpeBpaieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tony4yenue STHICHA U U3yYECHHE €ro CBOWCTB. MOJIEIMPOBAaHNE MOJICKYNl U XUMUYECKHUX TPEBPAIICHUN
Ha IpUMepe TaHa, 3TUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHune u Ouosjoruuyeckas poJib yrieBojoB. OKucIeHHE
YIJI€BOJOB — MWCTOYHHUK OJHEPrUM KUBBIX OpraHu3MoB. OOnacTd NPUMEHEHUS AMHUHOKHUCIIOT.
ITpeBpartenust 6€1K0B MUK B opranusMe. buonoruueckue pynkunu 6enkoB. buongornueckue GpyHKIuu
XKUpOB. PoJib opraHnyeckoil XuMuM B peLIeHUH MTPo0JIeM MUIIEBOW O€30I1aCHOCTH

Ponp opraHudeckoil XMMHM B PEIICHHH MPOOJIEM DHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/TaHUH HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB SHEPTIUH (IbTEPHATHBHBIC UCTOYHUKHU
sHeprun). OnacHOCTh BO3/IEUCTBHS Ha )KMBBIE OPraHU3Mbl OPTAHMYECKUX BEIIECTB OTAEIbHBIX KJIAaCCOB
(YrJIeBOJIOpOIBI, CIUPTHI, (PEHOJIBI, XJOPOPTaHWYECKHE TMPOU3BOJHBIE, aNBIETHABI U Jp.), CMBICI
IoKa3arelis NpeiesIbHO TOIYCTUMONW KOHLIEHTPALMU

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKaIns OpraHUYECKUX COSAMHEHUN OTEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/EIbHBIX KJIACCOB (Ha MpUMEpPE allbJETUI0B, Kpaxmala,
YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCMOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakiuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OEIKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANIA C TOYKHM 3PEHUS XUMHUYECKHX MPOLECCOB IPHU IMPOTEKAHUU
KaueCTBEHHOW peaKIiH, MO3BOJISIONIEH HACHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEIECTBA

KonTpouabnas
padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
I[IK 1.2
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Pazpgea 5.

Kunernueckue 1 TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIuii

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHAYECKUX OK 02
peakuuu. K 1.2
XHUMHYECKOE
paBHOBecHE
TeopeTuyeckoe o0yueHue
CKOpOCTh peakifH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOUIUX BEIECTB,
KOHLIGHTPAllUM PEArupyrolIuX BELIECTB, TEMIEpaTypbl W IUIOWAAM PEAKIMOHHOM IOBEPXHOCTH.
TemmoBsie 23 (HEKTh XUMUYSCKUX PEAKIIUi. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.
OO6paTuMocCTh peakiuii. XMMHYECKOe PABHOBECHE U €TI0 CMEIIICHHE 1101 ICHCTBUEM Pa3INYHBIX (DAKTOPOB
(KOHIIEHTpaIMsl pearecHTOB WM TPOJAYKTOB pEaKIMH, JaBJICHUE, TeMIeparypa) s CO3JaHus
ONTUMAJIBHBIX YCIIOBUH ITPOTEKAHUS XUMHUECKUX ITpoueccoB. [Ipuniun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
o OK 02
Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHauu3 (PAKTOPOB, BIMSIONIUX HA H3MEHEHUE [IK 1.2
CKOPOCTH XUMHUYECKON PEaKIIMH, B T.4. C TO3UIUI SKOJOTHYECKH 11eJ1eco00pa3HOro MOBEJACHHS B OBITY U ’
TPYIOBOM JACATEIHHOCTH B LIEIISIX COXPAHEHUS CBOETO 3/I0POBBSI M OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.
Pemrenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJieHUs CMEUIEHUS PaBHOBECHUS XUMHUYECKOW peaKIuu M aHaliu3 (PaKkToOpoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
TToustie o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07
[IK 1.2

PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PAaCTBOPOB.
PactBopuMocTs. MaccoBast 40J1 pacTBOPEHHOT0 BeniecTBa. CMBICI MOKa3aTeNsl MPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJIOTHYECKON OE30MMacHOCTH.
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[IpaBmia SKOJOTMYECKU I1€71€CO00pPa3HOr0 MOBEACHUS B OBITY U TPYIAOBOW ACSITENHHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPEibl; OMACHOCTh BO3JECHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAEIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PacTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOACTBEHHOM JIESTEIBHOCTU YEI0OBEKA

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
UccnenoBanue OK 02
CBOMICTB pacTBOpPOB J'[aﬁopaToprle 3aHATHA OK 04
K 1.2
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoOil, %) KOHIIEHTpalHH (C MPAKTHKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OIIPE/ICTICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBICHUE PACTBOPOB
IIpodeccuonanbHO-0OpHMEHTHPOBAHHOE CO/lep:kaHKe (coep:KaHNe MPUKJIATHOTO MOIYJIs)
Pa3nen 7. Xumusi B ObITY H IPOM3BOACTBEHHOM IeATEIHLHOCTH Ye10BeKa OK 01
OK 02
Xumus B ObITY I |OcHOBHOE COflepKanue OK 04
MIPOU3BOACTBEHHOMN
p OK 07
ACATEIILHOCTH Teopernuyeckoe o0yuenune K 1.2

YCIOBCKa

Hogeiime n1oCcTHXEHNI XUMHUYECKOM HAYKH U XUMUYECKON TeXHOJIOTHH. Poih xumMuu B obecrieueHun
HKOJIOTMYECKO, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeaulMHbL. [IpaBuia movcka u
aHaJgn3a XUMUYECKOW HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas
JauTepaTypa, CpeicTBa MaccoBoi nHpopMaluu, cetb HTepHeT)

IIpakTH4eckne 3aHATHA

[Touck m aHanM3 KEMCOB O MPUMEHEHHUM XHWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccHOHABHOM ~ JEATEeIbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId DJJIEKTPOHUKH,
HAaHOMAaTEpHasbl, TEKCTUJbHBIE BOJOKHA, WCTOYHHUKM DHEPIUU, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMUS.
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ITI1.1.1YuTaTh yepTexu CpeaHEN CI0KHOCTU U CIIOKHBIX CBAPHBIX METAJUIOKOHCTPYKIUIL.

3amura: [IpencraBienue pe3yabTaToB pelieHus: KecoB B opMe MUHHU-I0KIa/1a C Mpe3eHTaluen

IIpome:kyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

Bcero

76
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJBLHO-TEXHHYECKOMY 00ecneyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHUs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHHUS 3BYKA,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TPE3eHTEp IS
IIPE3EHTALAMN.

OobopynoBanue Jadopatopum U padovYux MecT JIA0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPHI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MMOKPOBHbIE CTEKJA, MIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeiuTeNnbHble nuanHapuaeckue (50-100 mi), cTynku c
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (WK MPOOUpPKa ¢ Ta300TBOJHON TPYOKOM), IepKaTenu Il MPOOUPOK, CKIISTHKY ISl XPaHECHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mu1), OropeTKu Ui TUTPOBaHUS, MeAUIMHCKHE mpunbl HAa 100—150 M1, mabopaTtopHbe W/WIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl
XuMus : yueOHHK 7S cpeHero npodeccroHanbHoro oopaszosanus / 0. A. Jlebenes, I'. H. ®anees,
A. M. l'ony6es, B. H. [lTarosan ; mox obme# penaknueii I'. H. @aneeBa. — 2-¢ u3n., mepepad. u

nor. — Mockga : M3parensctBo KOpaiit, 2023. — 431 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-7723-3. — URL : https://urait.ru/bcode/513073

Xumust. 3aIauHMK : yaeOHOe mocoOue JUis cpeHero npodeccuoHa