MHWHHUCTEPCTBO ITPO®ECCHOHAJIbBHOI'O ObPA30OBAHN A
N 3AHATOCTU HACEJIEHUA ITPUMOPCKOI'O KPAS

KPAEBOE I'OCYJAPCTBEHHOE BIO/JOKETHOE
IMPO®ECCHUOHAJIBHOE OBPA30OBATEJIBHOE YYPEKJEHUE

«KOJVIEJK MAITMHOCTPOEHUA U TPAHCITIOPTA»

(KI'b ITIOY «KMT»)
COI'JIACOBAHO YTBEPXJIAIO
lIpeacenarens MK 3am,; ktopa no YM u HP
00111e00pa3oBaTEILHBIX AUCLHILIIHH ’ 4 .B. Kopsibxuna
<7  C.M. lllnak « 2% & 2023r.
« 2w 2 2023 r.
PABOYAS ITPOI'PAMMA

Jucoumuaa: OO/1.12 Xumus

ITpodeccus 23.01.09 MammHUCT JIOKOMOTHBA

IIpenonaBarens: OxnagHukoBa E.B.

Brnagusoctok 2023



COJEP)KAHUE

1. Obmas xapakTepucTUKa MPUMEPHOI pabove mporpaMMbl 00IIe00pa30BaTEIBHON JUCIHILTUHBI

0871175 05 S PRSP PPR ORI 3
2. CtpykTypa U cojepkanue 0011e00pa30BaTeIIbHON JUCTUTUTAHBL «XHAMUSD ... vvenverreerieeeesseesieeneenns 12
3. YcioBus peanu3aiiy IporpaMMbl 00IIe00pa30BATETEHON TUCIIUTUIAHBL .....cvveevveeeveesieesseeeseeesneas 23

4. KoHTpOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHHS 00IIC00Pa30BATEIBHON JUCITUTUTHHBI ... 23



1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIUHBI «XUMUS»

OO0mass xapakTepucTHKa NpHUMEpPHOW pabodeil mporpamMmbl  00IIe00pa3oBaTEIHLHON
JUCIUTIAHBI

1.1. OGmmeobpa3oBarenbHas AUCHUILTNHA «XUMUSA» ABISETCS 0053aTEIbHON YacThIO
o011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTenbHOM mporpaMmMel B cootBeTcTBrE ¢ @I'OC CIIO no
npodeccuu 23.01.09 MamuHUCT JIOKOMOTHBA peaTn3yeMoil Ha 6a3¢ OCHOBHOT'O 00IIETo

oOpazoBaHwUs.

[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. Heau 1 miiaHupyeMblie pe3yabTaThbl 0CBOCHUS IUCIUTIIUHbI

1.2.1. lleau u 3a0a4u AUCUUIJIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMHMYECKOW COCTaBISIOIIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHUpa KaK OCHOBBI IPHUHSTHUS PEIICHUN B YXU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpee.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKaHHS XUMHUYECKHX IPOILIECCOB U
ABICHUM B OKpYXKawoIIeH cpene, ULEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYNBI HEOPTaHWYECKMX M OPraHMYECKHX BEIECTB,
YPaBHEHHSI XUMUUECKUX PEAKIHH, OOBSCHATH HX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThHI XUMUYECKUX
IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBHIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKHX 3KCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZACHHEM MpaBUil OE30MaCHOrO OOpalleHHs C BEHIeCTBAMU UM J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(DOPMALMIO XMMHYECKOTO XapakTepa U3 pa3lInyHbIX
HMCTOYHHKOB;

5) copmupoBaTh YMEHUSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESATEIbHOCTU U XUMUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUN XUMUYECKON HAYKH U TEXHOJIOTUH JUIS
Pa3BUTHS COIMATIBHOIN U IPOM3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOCHHUSI 0011e00pa30BaTe/IbHON JMCUMILUIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne qUCcHUIUIHA nMeeT rpu GpopmupoBanmuu u pazsutuu OK u I1K

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

OK 02. Hcmoas3oBaThb COBPCMCHHBIC CpCACTBA IIOMCKA, dHAaJIM3a W UWHTCPHIPETAIUU
I/IHq)OpMaI_II/II/I, u I/IHq)OpMaL[I/IOHHHe TCXHOJIOTMH [OJIA BBIIIOJHCHUA 3aaad HpO(I)eCCHOHaHBHOﬁ
JACATCIIBHOCTH

OK 03. IlnanupoBaTh M peanu30BbIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBCKYIO ACITEIBHOCTD B MPO(ECCHOHABLHON cdepe, UCTI0Ib30BaTh 3HAHUS
10 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUSIX

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUIEKTUBE U KOMaH]IE

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 07. CozeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH cpelibl, pecypcocOepekeHUI0, IPUMEHSITh
3HaHUS 00 M3MEHEHHM KJIMMaTa, MPUHIUIIEI OEpEXIIMBOrO MPOU3BOJACTBA, I3 (HEKTUBHO IEHCTBOBAThH
B UPE3BBIYAIHBIX CUTYyALUAX.

I1K 1.1. ITpoBepsTh B3aUMOJIEHCTBUE Y3JI0B JIOKOMOTHBA



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHMs 0011e00pa30BaTeIbHON MUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'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
HAUMEHOBaHU
e

¢popmupyembIx O6mme’ JMCunIIMHAPHbIE?

KOMIIeTeHIN i

OK 01. B yacTu TpYy/10BOr0 BOCIIUTAHUSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYACT:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHE LIEHHOCTH | OCHOBOINOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

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

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIIPAaBIEHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJHBIH CKeJET,

BHOM CIOCOOHOCTh MHUIMMPOBAThH, IUJIAHUPOBATh MW | QYHKIMOHANBHAS TPYIIa, PaguKal, U30MEpHs, U30MEPhl, TOMOJIOTUIECCKUN

NESITeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCOAEpIKallle COeIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepaM | OMOJIOTMUYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OEJIKH), MOHOMED,

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

KOHTEKCTaM OBiajeHnne  YHHBEPCAJIbHBIMH  y4eOHBIMHU | KDUCTAJUIMYECKAs. PELIETKA, THUIIbI XMMUYECKUX PEAKIMHA (OKUCIUTEIIBHO-
MO03HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMEeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peakluu, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

aucconuanuu, nepuogudeckuit 3axod .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH, (HaKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aMMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, IMPUMCHATHE COOTBECTCTBYIOIIUC ITOHATHUS IIPU OIMUCAHUN CTPOCHUA U

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




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

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapamMeTpbl 1 KpUTEPUHU PEIICHHUS;

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

- YMETh TIEPEHOCUTHh 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 M COIMAILHOM MPaKTHUKE

npeJIarath

CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISBIIATH  B3aMMOCBSI3b  XMMUYECKMX  3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,

- yYMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIMHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U

TPUBHAJIbHbIE HA3BAHUS BAXXKHEHIINX BEILECTB (ITHJICH, alleTUJICH, [NINLEPUH,
¢beHon, Qopmanmbaerun, yKCycHas KUCIIOTa, TJIMLWH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas U3BECTb, HEralleHas U3BECThb, IUTHEBAs
colla ¥ JPYTUX), COCTaBIATH (POPMYJIbl HEOPraHWUYECKHX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
MIOITBEPK/1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU DKCIEPUMEHTAMHU U 3alUCSMU YPAaBHEHUN XMMHUYECKUX
pEeaKLHnii;

- YMETb YCTAaHaBIMBAaTh IPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB K ONpPENEICHHBIM KJaccaM U IpyINIaM COEeIMHEHUH,
XapaKTepu30BaTh HMX COCTaB U BAKHEHIIME CBOMCTBA; ONPENCIATH BUIbI
XUMHUYECKHUX CBs3€M (KOBaJEHTHAs, NOHHAs, METAJUINYECKas, BOJOPOJHAs),
THUIIBl KPUCTAUNIMYECKUX PEIIETOK BEIIECTB; KJIaccu(GUUUpOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMHUYECKOH  COCTaBIIsIOLIEH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBICHUM
OpUpoasl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO U
MPUPOIHOM CPEJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHMEM  (U3MUECKHX  BEJIMYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BaTh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMs JJIs NPHUHATHUS PELIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

e TEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCcTa B
[IOJINKYJIbTYPHOM MHPE;

- COBEpULICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMI
KYJIbTYPbl KaK CpEACTBA B3aUMOAECUCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JeSATEIbHOCTH,

TOTOBHOCTh  OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITENIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiajgeHne  yYHUBEpPCAJIbHBIMM  yY4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ unopmaumeii:

- BJIaJIeTh HAaBBIKAMU IMOJYyYCHHs] MHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMaTU3ALUI0 U
MHTEpIIpEeTAI0 HHPOPMAIUHN PAa3IUYHbIX BUJIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCThl B pa3iMuYHbIX (opmarax c
y4eTOM Ha3Ha4yeHus HHGOpMAIMK M LEJIEeBOH
ayIUTOpPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OLCHMBAaTb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpEACTBA HH()POPMAIIMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJOTHH B pelIeHUuN
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX "
OpraHM3allMOHHBIX  3aad ¢  COOJIOACHHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€301acCHOCTH,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHUH, MOJTyYCHHE ITUIICHA U U3YYEHUE €T
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJIErHIbl, KpaxMmall, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKOB MPH HarpeBaHHUM, [[BETHbIC PeaKkui OEIKOB;
MPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHa, OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 331a4u 110 TeMaM "MeTaisl"
u "Hemeramipl") B COOTBETCTBUM C MPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00paleHn! ¢ BEHIeCTBAaMH M JIAOOPaTOPHBIM 000pYyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIMX PEAKIHid U (HOPMYyTUPOBATH BBHIBOJIBI HA OCHOBE JTHUX
PE3yNbTaTOB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYyYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi uHdopmanmu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOII0eHNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YyMeTb MpPOBOJIUTH PacueThl MO XHUMHUYECKHM (opMylaM M YpaBHEHHSIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YyCJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIs MPHUHITHUS PElIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




THTHEHBI, pPeCcypcocOepekeHHs, TpaBOBBIX H
THYCCKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0€30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, THOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
paboratsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATEIILCKOM, MPOEKTHOM U COLMAIbHOU
JIesITeNTbHOCTH;

OBJagenue YHHMBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU JeHCTBUSIMMU:

0) coBMeCTHas 1eATeJIbHOCTb.

- TIOHMMaThb M MCIIOJb30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ UHIMBUYaIbHOU pabOThI;

- OPUHHAMATh LEJIH COBMECTHOW JIESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBHUS I10
€¢ JOCTHXKCHHUIO: COCTaBIITh INIAaH JICHCTBHIA,
pacnpenensaTh pojid ¢ Y4€TOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATH U BBINONHATH pPabOTy B

YCIIOBUAX pCalIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCyHICCTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsIX, MPOSIBIATh
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJbHBIMH PeryJssTHBHbIMH
JeHCTBHUAMM:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIKM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI AIKCIIEPUMEHT (ITPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUH, [TOJyYCHHE STHIIEHA U U3yUCHHE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; AeHaTypauus OEJIKOB IPH HarpeBaHWM, LIBETHbIE PEAKIMU OENIKOB;
IIPOBOAUTH PEAKIIUM HOHHOI'O OOMEHA, ONPEEINIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha cyibdar-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHUS; pelIaTh AKCIIEpUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl'") B COOTBETCTBUHU C NMpaBWIAMHU TEXHUKU 0€30MacCHOCTU MpHU
oOpallleHHnH ¢ BelleCTBaMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIATh
pe3yabTaThl XMMHUYECKOTOo 3KCIepUMeHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOINX PEAKIHMiA U (HOPMYIHPOBATH BHIBOJBI HAa OCHOBE 3THX
pE3yJIBTAaTOB




- IpU3HABaTh CBOE MPABO U MPABO APYTUX JTIOACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH MTOHUMATH MUD C
MO3UIUH IPYrOro 4eJIOBeKa,

OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYNIbTYpbI, | €CTECTBEHHOHAYUYHOM KapTHHBI MHUpPA, POJIM XMMHUU B TO3HAHUU SBIICHUHN
COXPaHEHHUIO MOHMMAHHE BIIMSHUS COLMATBHO-SKOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY)XKarollled | MpoLleCCOB  HA  COCTOSHUE  MPUPOAHOM ¥ | QyHKUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEHICHUS MPAKTHYECKUX
Cpelibl, COLIMAJIbHOW  Ccpeibl, OCO3HaHUE TIJI00aJbHOTO | 337]a4 U 3KOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3J0POBbIO U
pecypcocOepex | xapakTepa IKOJIOTUYECKUX MPOOIeM; MIPUPOJIHOM cpene;
€HHUIO, - IUTAHUPOBAaHHME W OCYIIECTBIICHHE JCHCTBHHA B | - YMETh COONIONATh MPABUIIA SKOJIOTUYECKH LEIecO00pa3HOrO MOBEICHUS B
MPUMEHSATH OKpy)Xarllel cpeae Ha OCHOBE 3HAaHUA IeNel | ObITY U TPYAOBON AESITENbHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBBS U
3HaHUs 00 YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA; OKPY’KalOIlled IPUPOJHOM CpENbl; YYUTHIBATH OINACHOCTH BO3JECHCTBUS Ha
W3MEHEHUU AKTUBHOE HENIPUATHUE JECHCTBUM, IPUHOCSIIMNX BpE | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Kalollen cpere; MpeIeTbHON TOYCTUMOW KOHUEHTPALIMU
MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
OepexIInBOro 9KOJIOTMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJICTBA, | ACHCTBHIL, IPENOTBPAILATh UX;
a3 pexTuBHO - pacupenue ombITa JEATEIIbHOCTH
JIEICTBOBATh B | DKOJIOTUYECKON HAIPABIEHHOCTH;
Ype3BbIYAHBIX | - OBJIAZICHHE HaBbIKaMU y4eOHO-
CUTYaLUsAX HCCJIEIOBATENBCKOM, IPOEKTHONW U COLMAIbHON
NeSITENIbHOCTH;
[IK 1.1.| ucnonp3oBaTh cpeAcTBa HH(POPMALMOHHBIX U | YMETh aHAIU3UPOBATh XUMUYECKYIO0 MH(POPMAIUIO, TOIYyYaeMYI0 U3 pa3HbIX
TIpoBepATH KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTUH B pelIeHHH | HCTOYHUKOB (CPEACTB MaccOBOM nHpopManuu, cetb IHTepHET U Jpyrue);
p3anmoteiicTpy | KOTHATHBHBIX, KOMMYHHUKaTHUBHBIX U | - BIaJIETh OCHOBHBIMH METOJIaMU Hay4YHOT'O [T03HAHUS BEILIECTB U XUMUYECKUX
o YaIIOB OpPraHU3allMOHHBIX  3a7ad ¢  COOJIIOJCHHEM | ABJIeHU (HaOmroieHne, U3MepeHne, IKCIIEPUMEHT, MOIETIMPOBAHNUE);
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

JIOKOMOTHBA TMTHEHBI, pecypcocOepekeHHs, TMpaBOBBIX H
TUYECKHX  HOpPM, HOPM  HH(pOPMAIMOHHON
0E30I1aCHOCTH;
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- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;
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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
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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. Knaccudukanus XMMHUECKUX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass ~ MpPUPOJAa  XUMUYECKOM  CBS3H. 2
DNeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKOW CBsi3M (KOBaJieHTHAs, WOHHAs, MeETaJTM4YecKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHMs
IIpakTHYeckne 3aHATHA 2
Pemenne 3amaHuii Ha HMCHOJNB30BaHUME XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN 10
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIIEHUSI XUMUYECKHX (POPMYIT IBYXaTOMHBIX COSAMHEHHUN (OKCHUIOB, CyIb(UI0B, THIAPHIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTICIIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U WX COCIUHEHHA B COOTBETCTBHUH 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
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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 npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKON CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Pa3nen 2. XuMunueckue peakuuu 10
Tema 2.1. Tumnsl OcHOBHOe coiep:KaHue 6 OK 01
XUMHUYECKUX
peaxmii Teopernueckoe o0yueHue 4

Krnaccudukanus u THIIBI XUMAYECKUX PEaKIUil C yuacTHeM HeopraHudeckux BeiecTB. CocTaBieHue

YpaBHEHUN peaKlUi COeIUHEHUs, PA3I0KEHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKINil TOPEHHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

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

CocraBneHue U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX ITpoLieccax U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHSA 2

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

YPaBHEHUSIM XMMHMUYECKMX peakiui. Moib Kak eAuHuIa KOJMYecTBa BellecTBa. MojsipHas 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 YCIIOBUS) Ta30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOE coaepKaHue 6 OK 01
DNEKTPOIUTHUECKA OK 04
S IACCOIMALIHS 1 Teoperuueckoe o0yueHue 4
WOHHBIA 0OMEH 4
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Teopus anekTposuTUdYeCKO aucconnanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuu 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/1aHNs HAa COCTABICHUE HOHHBIX PEaKIMUi
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 MK 1.1,
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. ATperatHble cocTosiHusA BeuecTBa. Kpucrannuyeckue u amopdHbie
BelecTBa. TUIBI KPUCTAITUNYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJIITNYecKasi). 2
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BUa XUMHUUECKOU CBSA3H U TUTIA KPUCTAJUIMYECKON PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIECTB
IIpakTUyeckne 3aHATHSA 2
Homenknatypa HeOpraHmueCcKux BEIIECTB: HA3BaHHUE BEIIECTBA UCXOIS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJIEHWE XUMHUUYECKOM (POpPMYJIbl UCXOS U3 Ha3BaHUS BELIECTBA 10 MEXTYHAPOIHOMN
(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 1IK....
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
K 1.1.

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 (aJKEHbI, aJKUHBI U aJIKaJIMeHbl) 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
[K 1.1.
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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
K 1.1.
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Pazpgea 5.

Kunernueckue 1 TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIuii

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHAYECKUX OK 02
peakuuu. IK 1.1.
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 TNPOAYKTOB pEaKIMH, IaBJICHUE, TeMIlepaTypa) IJs CO3JdaHus
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 K 1.1
CKOPOCTH XUMHYECKON peakiliu, B T.4. C TO3UIUI SKOJIOTHYECKH 11e71ecO00pa3HOro MOBEACHHS B OBITY U o
TPYIOBOM ACATEIHHOCTH B LIEIISAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHOMN 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 Teoperuyeckoe o0yueHue OK 07
TIK 1.1.

PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PAaCTBOPOB.
PactBopuMocTs. MaccoBast 40J1 pacTBOPEHHOT0 BeniecTBa. CMBICI MOKa3aTeNsl MPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJOTHYECKON O€30MacHOCTH.
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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-OpUEHTUPOBAHHBIX PACUETHBIX 33J]aHU Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOU H
MIPOU3BOACTBEHHOM JIESTEIBHOCTU YEI0OBEKA

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
UccnenoBanue OK 02
CBOMICTB pacTBOpPOB J'[aﬁopaToprle 3aHATHA OK 04
K 1.1.
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-OpHMEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl)
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 1.1

YCIOBCKa

Hogeiime nocTu)eHns XUMHUUYECKOW HAYKU U XUMHYECKOW TeXHOJOTUH. Posib XuMuu B o0ecrieueHun
HKOJIOTMYECKO, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeaulMHbL. [IpaBuia movcka u
aHaJgn3a XUMUYECKOW HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHUKOB (Hay4dHass W ydeOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoii nHMopMaluu, cetb UHTepHEeT)

IIpakTH4eckne 3aHATHA

IIK 1.1. ITpoBepsTh B3auMoI€HCTBUE Y3JI0B JIOKOMOTHBA

IIpome:xxyTouHasi aTTecTalus M0 JTUCHUILIMHE (3a4eT)
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Bcero

76
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CIelMaJbHbIE TIOMEIICHUS: YICOHBI KaOMHET XUMHUH W/WIIH YI€OHON XMMHYECKOU J1abopaTopuH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MUHEpalioB, Tabnuia MeHzeneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TPE3CHTEp IS
IIPE3EHTALAMN.

OobopynoBanue Jadopatopum U padovYux MecT JIA0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluid, GuiIbTpoBabHAsg Oymara, MPOMBIBAIKH, CTEKJIIHHbIE NMPOOUPKHU, PE3MHOBHIE
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIC YAIIKH, MAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHEHUS
pPEaKTHBOB, pa3fgaTOUYHbIC JIOTKH;, XuMHuueckue crakanbl (50, 100 u 200 mu1); mmaTenu; MUHUETHI;
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TutpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU AJs ompenenenus pH u cranmaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OrOpeTKu JuIs TUTPOBaHUS, MeauIMHCKIE mmpunbl Ha 100—150 M1, mabopaTtopHbIe W/WIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. TabopaTopHOE 000PYyI0BAHNE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl
XuMus : yueOHHK 7S cpeHero npogeccruoHanbHoro oopazonanus / 10. 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 FOpaiit, 2023. — 431 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-7723-3. — URL : https://urait.ru/bcode/513073

Xumusi. 3aIauHMK © yaeOHOe mocoOue JUis cpeHero npodeccuoHaabHOro odopazopanus /

FO. A. JleGenes [u nap.] ; mon oOuieit pexakmueii I'. H. @aneeBa. — Mocksa : U3narensctBo KOpaiiT,
2023. — 236 c. — (IIpoceccronansHoe oopazoBanue). — ISBN 978-5-9916-7786-8. — URL :
https://urait.ru/bcode/513091

Anghunozenosa, Y. B. Xumus : yaeOHUK U MIPAKTUKYM JUIsl CPEAHETO MPOo(deccrnoHalIbHOTO
obpaszoBanus / M. B. Aupunorenosa, A. B. baokos, B. A. [TonkoB. — 2-¢ U31., HCTIP. U IO —

Mocksa : U3natensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonansuoe o6pazoBanue). —
ISBN 978-5-534-11719-6. — URL : https://urait.ru/bcode/513807

Huxkonvckuii, A. b. Xumus : y4eOHUK M IPAKTUKYM JUISL CPETHETO MPO(eCCHOHAILHOTO
obpaszoBanus / A. b. Hukonbsckuit, A. B. CyBopoB. — 2-e u3., nepepad. u 1omn. — MockBa :
WznatenberBo FOpaiir, 2023. — 507 ¢. — (IIpodeccnonansroe oopazosanune). — ISBN 978-5-534-
01209-5. — URL : https://urait.ru/bcode/513537
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Tynuxun, E. M. Xumus. B 2 4. Yacts 1. O0mias 1 HeopraHuveckas XuMus : YIeOHUK I CPEAHETO
npodeccuonanbHoro oopazoanus / E. Y. Tynukun. — 2-e us ., ucnp. u gomn. — Mockga :
N3narensctBo KOpaiit, 2023. — 385 ¢. — (IIpodeccnonanbroe odbpazopanue). — ISBN 978-5-534-
02748-8. — URL : https://urait.ru/bcode/513730

Tynuxun, E. M. Xumus. B 2 4. Yacts 2. Oprannydeckasi XuMus ;| y4eOHHK IS CPEIHETO
npodeccuonansHoro oopazosanus / E. . Tynukun. — 2-e u3n., ucnp. u gon. — Mocksa :
WznarensctBo KOpaiit, 2023. — 197 ¢. — (IIpodeccuonanproe odpazosanne). — ISBN 978-5-534-
02749-5. — URL : https://urait.ru/bcode/513731

Pocun, M. B. Xumusi. Y4eOHHK M 3a[Ja4HUK : JUIS CPEAHErO IpodeCCHOHaIbHOro 0opazoBanus /

. B. Pocun, JI. 1. Tomuna, C. H. ConmoBbeB. — Mocksa : M3narensctBo FOpaiit, 2023. — 420 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-9916-6011-2. — URL :
https://urait.ru/bcode/512022

Angpunoeenosa, M. B. Xumust. bazoBsiii ypoBenb: 10—11 kiaccsl : yaeOHUK IS CpeHEro 001Iero
obpa3zoBanus / M. B. Audunorenona, A. B. baokos, B. A. [TonkoB. — 2-¢ u3., HCTIp. U IO, —
Mocksa : MU3natensctBo FOpaiit, 2023. — 290 ¢. — (O6meobdpazoBaTenbublil mukin). — ISBN 978-
5-534-16098-7. — URL : https://urait.ru/bcode/530422

3aiiyes, O. C. Xumus. JIaGopaTOpHBI MIPAKTUKYM U COOPHUK 337a4 : yueOHOe MocoOue s
cpenuero npodeccruonaibHoro oobpazoBanus / O. C. 3aiinieB. — Mocksa : U3natenbctBo FOpaiir,
2023. — 202 c. — (ITpoteccuonansHoe odbpazoBanue). — ISBN 978-5-9916-8746-1. — URL :
https://urait.ru/bcode/513541

Onetinukos, H. H. Xumusi. AIrOpUTMBbI pelIeHns 3a/1a4 U TECTHI | yueOHOe I0coOUe Ui CPETHETO
npodeccuonansHoro oopazosanus / H. H. Oneitauxos, I'. I[1. MypaBseBa. — 3-¢ u3., ucnp. u

nom. — Mocksa : M3garensctBo KOpaiit, 2023. — 249 c. — (IIpodeccuonanbHoe oO6pazoBaHue). —
ISBN 978-5-9916-9665-4. — URL : https://urait.ru/bcode/513860
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KOHTPOJIb Y OLIEHKA PE3VJIFTATOB OCBOEHHS OBILIEOBPA3OBATEJIbHOM

JTIACHTUTUTNHBI

KOHTpOJIB M OLCHKAa pPC3yJIbTAaTOB 06yquH51 OCYHICCTBJIACTCA MPEIIOAABATCIICM B ITPOLIECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCsT WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS

OIpeCACIIA0T, YTO o6yqafoumec;{ AOJIKHBI 3HATh, IIOHKUMATh U ACMOHCTPHUPOBATH II0 3aBCPLHICHUU
HU3Yy4YCHUS NUCHUIIIIMHBI.

Jis popmupoBaHUs, KOHTPOJISE U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONMas COO0NH KOMIUIEKC Y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00yueHHs u chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3ynbtathl o aucuuiuae) u GI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Trmut OIIeHO'le X
MeponpusTHi
| | OcHoBHOe cogepxanune
1 Pa3nes 1. OcHoBbI ®opmymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX IJICMEHTOB U
U TIPUPOJIA XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTETIEeHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOpMyT
MCXOJS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
AIEKTPOOTPHUIIATEIHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3aiaHus Ha UCIOJIb30BaHHE
XUMUYECKON CUMBOJIMKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
NPUKIATHON XUMUHU U
TPUBHAIIbHBIX HA3BAHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn IByXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHUUECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabauma J{.U. XMMHYECKHE DJIEMEHTHI B |HEMETaJJINYECKHUE CBOMCTBA,
Menpeneesa COOTBETCTBHUU C UX 3JEKTPOOTPULATENBHOCTD U
MOJIO’KEHUEM B CPOJICTBO K 3JEKTPOHY
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

MePUOINYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa

XHMHYECKHX IJICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOANYECKON CUCTEME
XUMHUUYECKUX 3yiemenToB J[. 1.
MeHnpaeneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYCCKHUX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBHUH C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHBIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYECKHe peaKkuumn

2.1

Tumel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha COCTaBJICHHE
YpaBHEHUH pEaKIUM:

— COCUHEHMS, 3aMEIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEaKIIU C
HCIIOJIE30BAHUEM METO/1a
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
ra3oB 110 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WK 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKIu BELIECTB; PACUETHI
Macchl (00bEMa, KoJIMuecTBa
BELIECTBA) IPOJYKTOB pEAKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 | OK 01 DIIEKTPOJIUTUYECKAS CocTtaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
OK 04 |mucconumanus 1 MOHHBIA |XMMHUYECKHX PEAKLIUU MOJIEKYJIIPHBIX U HOHHBIX
oOMeH HMOHHOI0 0OMeHa C peakuuii ¢ yuacTueM KUCJIOT,
y4acTueM OCHOBaHUH U COJIEHH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabhas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKUX
HEOPraHU4eCKHX HEOPraHu4eCKHX BeIIeCTB)»

BeLIECTB BeIeCTB

3.1 | OK 01 Knaccudukanus, Knaccudunuposarts 1. Tect «<HomeHnknatypa u
HOMEHKJIaTypa U HEOpraHUYEeCKue Ha3BaHHUE HEOPTaHUYECKUX
CTpOEHHE BEILIECTBA B COOTBETCTBUM |BEILIECTB UCXOMS U3 UX
HEOPTraHUYECKHUX C UX CTPOEHUEM XUMHYECKOH (OPMYIIbI UITU
BEIIECTB COCTaBJICHHE XUMHYECKOU

(hopMyITBI HCXO/IS U3 Ha3BAHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOMI
JIOTU (MacCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTudeckue 3a1aHnus 1Mo
KJ1accupuKaluy, HOMEHKIIaType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEUICCTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTHyeckue 3aaHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BELIECTB B

27




OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

3aBUCHUMOCTH BU/1a XMUMHUECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
peuieTku

3.2

OK 01
OK 02
IK 1.1.

DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BCIICCTB

VcranaBanuBarth
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUIIa
KPUCTAJUTMYECKOU
peleTKu

1. Tect «Ocobennoctu
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX pPeaKIni
C Y4acCTUEM IIPOCTHIX U CI0KHBIX
HEOPraHWYECKHUX BEILLECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(}OTEpHBIX IEMEHTOB;
HEOPTraHWYECKUX KHUCIIOT,
OCHOBAaHMHU M aM()OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOICTBA U CIIOCOOBI OTYYEHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHusl Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPTaHWYECKUX BEILIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIICCTB

1. ITIpakTHKO-OPHUEHTUPOBAHHEIE
3aJIaHUSA 110 COCTABIICHUIO
XUMHUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHWYECKHUX BEIICCTB,
UCTIONB3YEMBIX TSl KX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPTraHWYECKUX BEIECTB”

Pa3pnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

Konrtpoabsnas padora
«CTpoeHue U CBOMCTBA
OpPraHUYecKHX BellecTB)
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

4.1

OK 01

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amaHust Ha COCTaBJICHUE
HA3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEXKIYHAPOIHON
CUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyII
OpPraHMYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3amauu Ha onpezaeneHue
npocTeiiei GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHU I

VYcraHaBiuBaTh
3aBUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cOoCcTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUH
C y4aCTHUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINA U
T€HETUYECKOMN CBSI3HU
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4uu Mo
YPaBHEHUSIM PEAKLM C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpalieHUs OPraHUYECKHX
BELIECTB IPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK 1.1.

Nnentuduxanus
OpTaHWYECKUX BEIIECTB,
UX 3HAYCHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeSITETLHOCTH YeJIOBEKa

Uccnenosath
KAQ4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEJIMHEHHH OT/IEIBHBIX
KJIaCCOB

1.IIpakTHKO-OpUEHTHPOBAHHBIC
3a7aHus 10 COCTABJIEHUIO
XUMHYECKHUX PEAKIHiA ¢ yJacTHEeM
OpPTaHUYECKUX BEIIECTB, B T.4.
WCIIOJIb3YEMBIX JJIS UX
UICHTU(PUKAIUHT B OBITY U
MTPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdora:
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHH
“UnenTuduKanus opraHndecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
3) Paspean S. XapakTepu3oBaThb
Kuneruueckue n BJIMSIHHE PA3JINYHbIX
TepMoaAMHAMUYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHUMHYECKHX pPeakuui
XHMHYECKHX peaKkuuid
5 [OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakiuii. XMMHUYECKOE |BIUSHUE KOHILICHTPAIMU  |TEOPETUUYECKHUE 3aJaHus HA
[1KO01 paBHOBecCHE pearupyronmx BeIecTB U |aHaIu3 (PaKTOPOB, BIUAIONIUX HA
TEeMIIepaTyphbl Ha CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMUYECKOU
XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepuzoBaTh OPUEHTUPOBAHHBIC 3a]JaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KoHIIeHTpauuu Bemects, |lllarenbe mis HaxoxaeHUs
pEeaKLUu Cpeibl U HaIpaBJIeHUs] CMEUICHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMUUYECKOW PeaKkLuu
CMeIlleHNEe XUMUYECKOTO |¢ aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBeECHS Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHs
6 HccaenoBath HCTUHHBIE
Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMM
6.1 | OK 01 [TonsiTue o pacrtBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpPOB.
IIK 1.1. 2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacyeTHbIE 3a/1aHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
IIPOU3BOACTBEHHOM ESITEIbHOCTU
YyeJnoBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoatsh Gpusnko- JlaboparopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoOB™
K 1.1. HCTUHHBIX PaCTBOPOB

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpUsITHI
7 Pazmen 7. OueHnBaTh NOCJeACTBUSA |3amUTa Keica (¢ yueToM
Xumus B ObITY M OBITOBOM U Oynyulei npodgeccuoHaIbHOM
NMPON3BOJACTBEHHOI NPOM3BOACTBEHHOI JAesiTeJIbHOCTH)
JesATEeJIbHOCTH JeATEJIbHOCTH Y€JI10BEKA
YeJi0BeKa C MO3uIHH
3KO0JIOTHYeCKOM
0€e30macHOCTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oymymei
OK 02 MIPOU3BOACTBEHHOMN OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOICTBEHHOM JESATETLHOCTH)
OK 07 NEeITEIbHOCTH YelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:

MO3UIINH YKOJIOTHUECKON
0e30MacHOCTH

1. [Torennenue KIuMara u
BBICBOOOYK/ICHUE Ta30BBIX
TH/IPATOB CO JIHA OKeaHa.

2. Bynyuie matepuaisl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBrle maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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