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1. TACITIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JIUCIIUTIIMHBI
CO0O0.01.06 XUMUs

1.1. O6sacTh NPUMEHEHHUS TPOrPAMMBI

[Iporpamma o6mieoOpa3oBaTebHON YUEOHOW JUCIMIUIMHBI «XHUMHS» TpeIHa3HAYeHA
JUISL OpPTaHU3AlUY 3aHITHHA M0 (PU3MYECKON KyJIbType B MpOo(hecCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3aIMIX, PEATH3YIONUX 00pa30BaTEIbLHYI0 IPOrpaMMy CpeaHEro o0Iiero oopa3oBaHus B
npezenax OCBOSHHsI OCHOBHOM mpogeccuoHanbHoi oOpa3oBaTensHoi mporpammMel CITO (OITOIT
CIIO) na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS TPH TOJATOTOBKE CIIEIUAIUCTOB CPEIHETO
3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero oopazoBaHms
c yuerom [lpumepHoit pabodeil mporpaMmbl 001e00pa30BATENBLHON yU4EOHOW JAHCIUILIMHBI
«Xumus» 11 npodeCcCHOHATBHBIX 00pa3oBaTeNbHbIX opranu3anuii (2022 rox).

[Ipu peanmzanuu paboueil mporpaMmsbl 001e00pa3oBaTEILHON YU€OHON AMCHUILTMHBI
COO0.01.06 «Xumus» MOTYT OBITH UCIIOIB30BaHbI PA3INYHbIC 00pa30BaTEIbHBIC TEXHOJIOTHH, B
TOM YHCJE€ DJIEMEHTHl JUCTAHIIMOHHBIX 00pa30BATENBHBIX TEXHOJOTHHA, 3JIEKTPOHHOTO
oOydJeHwus.

1.2. MecTo y4eOHOM JMCUMIUVIMHBI B CTPYKType MPOrpaMMbl MOJATOTOBKH
CIEeNHAINCTOB CpPeJHEero 3BeHAa: [UCIUIUIMHA «XUMUS» BXOJUT B COCTaB  OOMIMX
0011e00pa30BaTeIbHBIX YYEOHBIX AMCIUIUINH, (OPMHUPYEMBIX M3 O00S3aTCIBHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmero oOpasoBanus, Mg crneuuanbHocteir CIIO coumanbHO-
AKOHOMHUYECKOTO MPOoGuIIst mpodhecCHoHaTLHOTO 00pa30BaHMs.

VYyeOHast IUCIMIUTHHA « XUMUS» ABIsIeTCs 00s3aTeNbHOM U n3ydaercs u3 pacuéra | yac B
Henenmo B 1 cemectpe u 2 yaca BO 2 cemecTpe, 74 4aca B roJ B COOTBETCTBUU C KaJCHAAPHBIM
y4eOHBIM IrpauKoM.



1.2.2. llnanupyemble pe3yabTAaThl 0CBOEHHUSI 0011€00pa30BaTeIbHON JUCHHUIINHBI B

cootBercTBHH ¢ PI'OC CIIO u Ha ocaoBe ®PI'OC COO

Koa u IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIJIHHBI
HAHUMEHO
BaHue
¢opmupy
eMBIX Oo0urue JAucuMniimHapHbie
KoMIIeTe
HUM
OK 01. B yacTu TPYyA0OBOro BOCIMTAHMS: - BJIAJIETh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpAs
Bouibupates | - TOTOBHOCTH K TpYyHdy, OCO3HAaHHUE | BKIIIOYAET: OCHOBOTOJIaraoIue MOHSTHS
CHOoCcOOBI | IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE; (XMMUYECKHI ~ DJIEMEHT,  aToM,  3JIEKTPOHHAas
pelIeHnss | - TOTOBHOCTh K aKTUBHOM JESTENbHOCTH | 000704YKa atoMma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIN
3a1a4 TEXHOJIOTUYECKOM U COLMAJIbHOW | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
npodeccu | HaMpaBIEHHOCTH, CIIOCOOHOCTH | AJIEKTPOOTPHULIATEIBHOCTh,  CTETEHb  OKUCJICHMS,
OHAJIbHOW | MHUIIMUPOBATb, IJIaHUPOBATH U | XHMUYEeCKasi CBA3b, MOJb, MOJISIpHAs Macca,
NesTeNIbH | CAMOCTOATEIBHO  BBIIOJHATH  TaKylO | MOJIIPHBIN o0neMm, YTIEPOIHBIN CKeJIeT,
OCTH NEeSTEIbHOCTD; GyHKIIMOHATBHAS TpyINIa, pagukal, HU30MepHus,
NPUMEHHUT | - HWHTEpeC K pa3iuuHbiM cdepam | U30MEpbl,  TOMOJIOTMYECKUH  psll,  TOMOJOTH,
€JIbHO K npodeccnoHabHOM e TEHHOCTH, YIJIEBOJOPOAbI, KHCIOPOJA- M  a30TCOAEpKallue
paznuunbl | OBiageHue YHHBEPCAJBHBIMHU | COCIUHEHUS, OWOJIOTUYECKH aKTUBHBIE BEIIECTBA
M Y4eOHbIMH NMO3HABATEJLHBIMHU | (YTJIEBOMIBI, JKUPBI, OEJKH), MOHOMEp, IOJIHMED,
KOHTEKCTa | JeHCTBUSIMU: CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
M a) 0a3oBble JIOTHYECKHUE NeHCTBUSA: COCIMHEHMS, KpPUCTAJUIMYECKAasi pEeUIeTKa, THUIIbI
- CaMOCTOSITENIbHO (POPMYIHPOBaTh U | XUMHUECKHUX peaxuui (OKHCIIUTENBHO-
aKTyaJIu3upOBaThH npo0yieMy, | BOCCTAHOBUTENbHBIE, 9K30-U  SHAOTEPMHUYECKHUE,
paccMaTpuBaTh €€ BCECTOPOHHE; peakuuy MOHHOTO OOMeHa), pacTBOpP, DJIEKTPOJUTHI,
- yCTaHaBJIUBATh CYIIECTBEHHBIN | HEAIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS AUCCOLIMALIMS,
NpU3HAK  WIH OCHOBaHUS IUTSL | OKUCITUTEIIb, BOCCTaHOBUTEb, CKOpPOCTb
CpaBHEHUS, KJIacCU(pUKALIUN U | XHMUYECKOW peaklud, XHUMHYECKOE PaBHOBECHE),
00001IeHMS; TEOPHH U 3aKOHBI (TCOPUS XHUMHYECKOTO CTPOCHUS
- OmpedensTh Ielu JeATEeIbHOCTH, | opraHudyeckux BemectB A.M. bytnepoBa, Teopust
3aJlaBaTh MapaMeTpbl U KPUTEPUU UX | SJCKTPOIUTUYECKON TUCCOLMALUU, MEPUOTUYECKUI
JOCTUXKCHMS 3akoH [[.M. MenneneeBa, 3aKOH COXpPAHEHUS MACCHI),
- BBIIBIATH  3aKOHOMEPHOCTH U | 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH,
MPOTUBOPEUYUST B  paccMaTpUBAEMBIX | (PAKTONOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe,
SIBJICHUSIX; NOJlydyeHUH W Oe30MacHOM  HCIOJIb30BaHHUH
- BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD, | BAXXHEHUIINX HEOPraHMYECKUX M  OPraHHUYECKUX

OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJsIM, OLIEHUBATh PUCKH TOCJIEACTBUI
NesITeNIbHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE
MIPU PEIICHUH KU3HEHHBIX MPoOIeM

BEIIECTB B OBITY M TMPAKTHYCCKON JESITCIBHOCTH
YeJIOBCKa;

- yYMETh BBIABIATH XapaKTepHbIE TIPU3HAKU U
B3aMIMOCBSI3b ~M3YUYCHHBIX T[OHSATHH, MPUMCHSTH
COOTBETCTBYIOIIUE TIOHITHS TIPH ONUCAHUK CTPOCHUS

0) 6a3zoBbIe HCC/IeA0BATEIbCKHE | U CBOWCTB HEOPraHMYECKMX M  OPraHUYECKHUX
AeiicTBUSA: BEIIECTB ¥ MX MPEBPALLECHU; BBIABIATH B3aUMOCBSI3b
- BIaACTh HaBbIKaMH y‘-IGGHO- XUMHUYCCKUX 3HAHUMN C INOHATHUAMHU n
UCCIIEIOBATENIbCKOM M TNPOEKTHOW | NPEACTAaBICHUAMU JPYTMX €CTECTBEHHOHAYYHBIX
ACATCIIbHOCTH, HABBIKAMH pPa3pClICHUA | IPECAMCTOB,

npooiuem; - YMeTb HCIOJIb30BaTh HAaMMEHOBAHUS XUMHUYECKUX
- BBIABJTH HNPHUYHUHHO-CICACTBCHHBIC COC,[[PIHGHI/IP'I MCKAYHAPOAHOT'O CO103a




CBSI3U W AKTYaJIU3UpPOBATH
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs,
HaXOJUTh apryMEHTBI IS
JI0KA3aTeJIbCTBA CBOUX YTBEPKICHUM,
3a7aBaTh IApAMETPbl U  KPUTEPUHU
pEllIeHHUS;

- AHAJM3UPOBATH MOJIyYEHHBIE B XOJ€
peleHus 3aJ1a9u pe3yJIbTaThl,
KPUTHYECKHU OILICHHBATD ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSAX;

- yMETh MEPEHOCUTh 3HAHHS B
[03HABATEJIBHYIO W  NPAKTHYECKYIO
00JIaCTH JKU3HEAEITEILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE HJIEH, MpeIjaraTh
OpUTMHAJIbHBIE TOAXO/IbI U PEIICHUS,

- CITOCOOHOCTB MX HMCITOJIB30BaHUs B
MO3HaBaTEeILHOM 1 COLMAILHOM
MPaKTUKE

3ajayvy,

TEOPETUYECKOM W MPUKIAJHOM  XUMUU U
TPUBHAJIbHBIE  HAa3BaHWsA  BAXHEHIIMX  BEIIECTB
(aTHIICH, allCTUJICH, [JIULIEPUH, dbenon,
dbopmanbierui,  YKCyCHas ~ KHCJOTa,  TJIMIIHH,

YrapHBIM Ta3, YIVIEKUCIBIA ra3, aMMHaK, ranieHas
U3BECTh, HEralleHas W3BECTb, NIUTHEBAs COJdAa U
JIPYTHX), COCTABIATH (POPMYJIBI HEOPTraHHMYECKUX U
OpraHWYECKUX BEIIECTB, YPABHEHHS XUMHUYECKHUX
peakuuii, OOBSCHATH HMX CMBICT; TOJITBEPKIATh
XapakTEepHble XMMHUYECKHE CBOMCTBAa  BELIECTB
COOTBETCTBYIOIIUMHU 3KCHEPUMEHTAMU M 3aMHUCSIMU
YpaBHEHUN XUMUUYECKUX PEAKIIUN;

- yMETh yCTaHaABIIMBaTh MIPUHAJIC)KHOCTh
W3YYEHHBIX HEOPraHMYECKUX U  OPTraHWYECKHUX
BEILIECTB K OMNpPEACNICHHBIM KJlaccaM W Tpynmnam
COCIMHEHUH, XapaKTepU30BaTh WX COCTaB U
Ba)KHEUIIINE CBOMCTBA,; OIpENIEIISATh BUIBI
XUMUYECKUX  CBsi3e  (KOBaJeHTHas,  MOHHAasi,
MeTajuInyecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJUTMYECKUX penieToK BEILECTB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKIINH;

- chopMUpOBaTh TPEACTABICHUS: O XUMUYECKOU
COCTAaBIIIIOIIECA  €CTECTBEHHOHAYYHOW  KapTHHBI
MUpa, POJIU XUMMUHU B NTO3HAHUU SIBJICHUH MIPUPOJIBI, B
(GbOopMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JTUYHOCTH,
ee (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM
JUISL peUIeHUs] MPAaKTUYECKUX 3a1ad M IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3J0OPOBBIO H
MPUPOJHON Cperie;

- yMeThb TMPOBOAWTH PACUYEThl MO XUMHUYECKUM
dbopMynaM M ypaBHEHHMSM XUMHYECKHX pEaKIHH ¢
UCII0JIb30BaHUEM (buznueckux BEJIUYMH,
XapaKkTEePU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMAJbHBIE YCIOBHSI)
ra3oB, KOJM4YECTBAa  BELIECTBA;  HCIIOJIb30BATh
CHUCTEMHbIE XHMHUYECKHME 3HaHUS [JIsl TPUHATHUS
pelmeHuil B KOHKPETHBIX JKW3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM

OK 02.
Hcnoinb3o
BaTh
COBpeMeEH
HbIE
CpencTBa
MOKCKa,
aHalm3a u
UHTEpIIpe
Taluu
nHpopma
MU U
nHpopma
IIMOHHBIC

B o0aacTu
MO3HAHMA:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKH u
OOIIECTBEHHON TPAKTHKU, OCHOBAaHHOTO
Ha auasnore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B MTOJIMKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHHME SI3BIKOBOU U
YUTATENBCKON KYJBTYpPbl KaK CpEACTBa
B3aUMOJICVCTBUSL MEXAY JIIOABMH U
MTO3HAHMS MUDA;
- OCO3HaHue

HEHHOCTH HAy4YHOI'o

LIECHHOCTH _ Hay4HOU

- YMeTh IUIAaHMPOBaThb M BBINOJHATh XUMHUYECKHMA
AKCIEPUMEHT (IIPEBPALEHHUS] OPIrAHUYECKUX BEILECTB
IpU HarpeBaHWU, TOJy4YeHHE 3TUJICHA U H3YyUYEeHHE
ero CBOﬁCTB, KauCCTBCHHBIC PCAKIIMU HA aJIbACTUIBI,
Kpaxmajl, YKCYCHYI0 KHUCIIOTY; JAeHaTypauus OelIKOB
OpU HAarpeBaHWM, LBETHbIE pEAKIUU  OCJIKOB;
IPOBOAMUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeeATh
cpeay BOJHBIX PAaCTBOPOB, KAYCCTBCHHBLIC PCAKIUH
Ha cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHHUA; PCIIaThb SKCICPUMCHTAJILHBIC
3amaun mo Temam "Mertamisl" u "Hemertamnel") B
COOTBCTCTBUM C IMPpAaBWIAMH TCXHUKHU 6€3OHaCHOCTI/I
npu OOpalleHHH ¢ BEIIECTBAMH U JaOOpPaTOPHBIM
000pyI0BaHUEM; MPEACTaBIAT pEe3yAbTaThI




TEXHOJIOT
WU IS
BBITIOJIHCEH
usl 3a1a4
npodeccu
OHaJIBLHOMU
ACATCIIbH
OCTH

NS TeLHOCTH,
OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO JESITEIIbHOCTD
WHAUBUAYAIbHO U B TPYIIIE;
Ogunanenue YHHUBEpPCAJbHBIMU
y4eOHBIMU NM03HABATEJIbHbIMH
AeCTBUAMMU:

B) padora ¢ unopmaumeii:

- BIAQJETh HABBIKAMHU  [OJYYCHHUS
nH(pOpPMALIUM W3 HCTOYHHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISTh
MOKWCK, aHalIMu3, CUCTEeMAaTH3alUI0 U
HMHTEPIPETAIIIO uH(popMaIuu
pa3IMYHbIX BUJIOB u bopm
MIPEICTABIICHHS;

- co3daBaTh TEKCTHl B Pa3IUYHBIX
dopMarax C y4yeTOM Ha3HAYCHUS
uH(bOpMAlIUM W IICJICBOM ayJIUTOPHH,
BBIOMpas ONITUMATHHYIO bopmy
MIPEJICTABICHUS U BU3YaIN3alUy;

- OLICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTD uH(popMaIuy, ee
COOTBETCTBHE IMPABOBBIM M MOPAIHHO-
3TUYECKHM HOPMaM;

- HCIIOJIb30BATh CpeacTBa
MH(POPMAIIMOHHBIX u
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 3amaq c
COOTIOIEHUEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKU OE30MacHOCTH,
TUTHCHBI, pecypcocOepekeHus,
MPABOBBIX W OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOI 6€30MacHOCTH;

- BIQJICTh HABBIKAMU PACIIO3HABAHUS U
3aIuTHl HHOPMAITUH,
MH(POPMAIIMOHHOH 0€301MacHOCTH
JIUYHOCTH;

TOTOBHOCTb

XMUMHUYECKOTO JKCIEpUMEHTa B
ypaBHEHUI COOTBETCTBYIOIIUX
dbopMynupoBaTh  BBIBOABI  Ha
pe3ybTaToB;

- YMETh aHATU3UPOBATh XUMHUYECKYI0 HUH(OPMAIIUIO,
MOJly4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpElCTB
MaccoBoOW UH(opMalLuu, ceTb IHTEpHEeT U Apyrue);
- BJaJeTh OCHOBHBIMH METOJaMH  Hay4YHOIO
MO3HAHUS  BEMIECTB W XUMHYECKHUX  SBICHHIA
(mabmroieHue, HU3MEpeHHUE, SKCTICPUMEHT,
MOJICJIMPOBAHUE);

- yYMETh TMPOBOJUTH pACUEThl IO XUMHUYECKUM
dbopMyliaM M ypaBHEHHSM XUMHUYECKHX pPEaAKIHA C
HCIIOJIb30BaHNEM (buznueckux BEJIMYUH,
XapaKTepU3YIOMIMX BEIIeCTBA C KOJIMYECTBEHHOM
CTOPOHBI: MaccChl, 00beMa (HOpPMaJbHBIC YCJIOBHS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS I MPHHITHS
pelieHuid B KOHKPETHBIX >KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

dbopme 3amucu
peakuuii U
OCHOBE  JTHX

OK 04.
Dddextn
BHO
B3aNMO/Ie
HWCTBOBATH
u
paboTtath
B
KOJUIEKTH
BE U
KOMaH/Ie

- TOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOCTOATENIbHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIEN0BATEIIbCKOM,  IIPOEKTHOM U
COITMAJILHOM JeSITEIIFHOCTH,
OBaanenue YHHMBePCAJIbLHBIMH
KOMMYHHUKATHUBHBIMH 1eHiCTBUSIMH:
0) coBMeCcTHas1 1esiTeIbHOCTD!

- IIOHUMATh u HCII0JIb30BATh
MPEUMYILECTBA KOMaHIHOU u
WHAUBUAYaTbHON pabOTHI;

- IMPUHHUMAThH neian COBMECTHO

- yMeTb IUIAHUPOBaTh M BBIMOJHATH XUMUYECKUN
9KCHEPUMEHT (IIPEBPAILEHHS] OPraHMYECKUX BELIECTB
NPy HAarpeBaHUU, IMOJyYCHHE ITUIICHA U H3y4YCHUE
€ro CBOMCTB, KaUE€CTBEHHbIE PEAKLMU Ha aJbJIETH/BbI,
KpaxMmaJl, YKCyCHYIO KHUCIIOTY; JeHATypalus OCIKOB
IOpU HAarpeBaHUM, LBETHbIE peakUuu OEJIKOB;
NPOBOJIUTHh PEAKLUU HOHHOTO OOMEHa, OIpEenelsiTh
Cpely BOJHBIX pPacTBOPOB, Kau€CTBEHHBIE DPEAKLIUU
Ha cynbdar-, KapOOHAaT- M XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pelaTh 3KCIEePUMEHTaJIbHbIE
3agaun no temam "Metamibl" u "Hemertamiel") B
COOTBETCTBUM C IMpaBWJIAaMU TEXHUKH O€30MaCHOCTU
npu oOpalleHur ¢ BEUIeCTBAMU U JIAOOPATOPHBIM




NESITENbHOCTH,  OpPraHW3OBBIBATH U
KOODJMHMUPOBATh JACHCTBUS TIO ee
JOCTHKEHHIO: COCTaBJISATh TUIaH
JEUCTBUM, paclpenesarb pojid  C
y4eToM MHEHUH YYaCTHHKOB
00CYy)XIaTh pe3yJbTaThl COBMECTHOMN
paboTsI;

- KOOPIMHHMPOBaTb W  BBINOJHATH
paboTy B YCIOBHSAX  pPEAIbHOTO,

BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYLIECTBIIATh MTO3UTUBHOE
CTpaTeTuYecKoe MOBEJICHUE B
pa3IMYHBIX  CUTyalUMsX, MPOSBIAThH
TBOPYECTBO M BOOOpakeHHe, ObITh
MHULAATUBHBIM

OBaanenue YHHMBEPCAJIbLHBIMH
peryJAITHBHbIMHU AeHCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIIOJeil:

- TPUHUMATh MOTHUBBI M apPryMEHThI
JIPYTHUX moaein npu aHam3e
Pe3yIbTATOB ACSITEIbHOCTH;

- TpU3HABaTh CBOE MPaBO W NIPaBO
JPYTHX JIFOJIeH Ha OIITNOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh
MHp C TO3UIUU JPYTOro YeJ0BCKa,

000pyioBaHUEM; [IPEACTABIIAT pe3yabTaThl
XMMHYECKOI'O JKCIEpUMEHTa B (opMe 3alucH
ypaBHEHUU COOTBETCTBYIOLIUX peakuuii u
(GopMynIMpoBaTh  BBIBOABI ~HAa  OCHOBE  3THUX
pe3yabTaToB

OK 07.
ConeiicTB
OBaTh
COXpaHEH
17100)
OKpYIKalo
e
cpensl,
pecypcoc
OepexeHu
0,
MPUMEHST
b 3HAHUSA
00
W3MCHEHH
"
KIIMMara,
TPUHITAT
BI
OepexIuB
oro
MIPOU3BOT
CTBa,

s dexTuB
HO
JICVICTBORBA

B 00J1a¢TH DKOJIOTrHYECKOT0

BOCIIUTAHMSA:
- c(hOpMHUPOBAHHOCTh 3KOJOTUYECKOM
KYJbTYPBI, MOHUMAaHUE BIUSTHUS
COLIMATTLHO-9KOHOMHUYECKUX TIPOIIECCOB
Ha COCTOSIHUE MPUPOIHOIN u
COLMaIbHOU CpeIbl, OCO3HaHUE
I00aTBHOTO XapaxkTepa

9KOJIOTUYECKHUX MPOOIIEM;

- TUIAHUPOBAHHE M OCYIIECTBJICHHE
JEWCTBUHA B OKpY)KalOUIEed cpeae Ha
OCHOBE 3HAHHsA LEJIed YCTOWYHUBOIO
pa3BUTHS YEJIOBEYECTBA;

aKTHUBHOEC HETIPUATHE JIEUCTBHIH,
MPUHOCSIINX BPE OKPYKAIOIIEH CpENE;
- yMEeHue MPOTHO3UPOBATH
HeOIaronpusITHHIC 9KOJIOTHYECKIE
IMOCJICACTBUS MpeANPUHUMAEMBbIX
NEWCTBUH, IPEOTBPALIATh HUX;

- pacllUpeHuEe OIbITa JAeSATEIbHOCTH
AKOJIOTUYECKOW HANIPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U
COLMAILHOM ICATCIIbHOCTH;

- chopMUpOBaTh TPEACTABICHUS: O XUMUYECKOU
COCTAaBJISIIOLIECH  €CTECTBEHHOHAYYHOW  KapTHHBI
MHUpa, POJIU XUMUHU B MTO3HAHUU SIBJICHUH MIPUPOJIBI, B
(GbOopMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JTUYHOCTH,
ee (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMO
JUISL pelIeHUs] MPAaKTUYECKUX 3a/1ad M IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3JOPOBBIO H
MPUPOAHON Cperie;

- yMeTb coOmoAaTh MpaBWia  SKOJIOTHYECKU
[eJIeCO00Pa3HOr0 TOBENCHUSI B OBITY W TPYIOBOU
JIEATEIbHOCTH B LENISX COXPAHEHUSI CBOETO 310POBbS
U OKPYXKAIOIIEH MPUPOJHOM Cpelbl; YYUTHIBATh
OMacCHOCTh BO3JIEUCTBUS Ha JKMBBIE OpPraHU3MBbI
ONpeIeTICHHBIX BEILIECTB, MOHUMas CMBICIT
MoKa3aTelisi NpeAeIbHOM T0MYyCTUMON KOHIIEHTpaIun




Tb B
Ype3BbIUa
WHBIX
CUTYyalHs
X

2. CTPYKTYPA Y COJAEP)KAHHUE OBIIIEOGPA30OBATEJBHOMN JUCIIUILINHBI

«XHUMMUS»

2.1. O0beM qUCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buna yuyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM MPOTrPAMMBbI M CIIATIJIMHbI 72
B T.Y.

OcHoBHOE conepxaHue 62
BT. 4.:

TEOPETHYECKOE 00yUeHne 34
MPAKTUYECKUE 3aHATUS 22
1ab0paTOPHBIE 3aHIATHS 10
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIePKAHUE (COTEePKAHME 6
NMPUKJIATHOTO MOTYJIs)

BT. U..

TEOPETHYECKOE 00yUeHne 2
MPAKTUYECKUE 3aHATUS 4
IIpomexxyTouHasi aTTecTamus (3a4er) 2




2.2. TeMaTHYeCKU IJIAH U COAEPKAHME JUCUMILIIHHBI

Dopm
HanmenoBa Hpyem
e Coaeprxanue yueOHOro MaTeprasa (0CHOBHOe U MPogecCHOHATIBHO- Obnem e
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYeCKUEe 3aHATHS,
pa3zesioB U . YacoB  |KOMIIe
NPUKJIATHON MOTYJIb
TeM TeHIH
u
1 2 3 4
OcHoBHOE colep:KaHue 64
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:kaHue 4 OK
CrtpoeHnue TeopeTnueckoe odyueHune 2 01
aToMoB 1. CoBpemeHHas Mozenb CTpoeHUs aroma. CHUMBOIUYECKHUI
XUMHIICCKAX S3bIK  XMUMHH. XHMHYECKHN  3JEMEHT.  DJIEKTPOHHAs
SJICMCHTOB H KoHpurypanus aroma. Kinaccudukamms — XMMHYECKUX
fipupona 5JIEMEHTOB (S-, p-, d-dmeMeHThI). BajeHTHBIE 3JIEKTPOHBI. )
XAMIICCKON BasieHTHOCTb. DIIEKTPOHHAS MPHUPOAA XUMHYECKOU CBS3H.
CBA3N DIEKTPOOTPUIIATENLHOCTh.  BHIBI  XMMHYECKOM  CBA3M
(koBajieHTHasl, WOHHAS, METAJIMYECKas, BOJOPOJHAs) H
crocoObI ee 00pa3oBaHus
IIpakTnyeckue 3anaTusa Nel 2
Pemienne 3amaHuii Ha UCHOJIB30BAaHUE XHWMHYECKOW CHUMBOJIMKH U
Ha3BaHUN COEJAMHEHUNW 10 HOMEHKIAType MEXAYHApPOIHOIO CO03a
TEOPETUYECKOW M NPUKIAJHON XUMUU U TPUBUAIBHBIX HA3BAHUM JUIA
COCTaBJICHUS] XMMUYECKUX (POPMYJI IBYXaTOMHBIX COeTUHEHHH (OKCHIIOB,
CyAb(QHIOB, TUAPUIOB U T.II.) U APYTUX HEOPTaHUYECKUX COCAMHEHUIl 2
OTJENbHBIX KJIaCCOB.
[IpakTHyeckne 3afaHusi HAa YCTAaHOBJCHUE CBSI3M MEXIY CTPOCHUEM
aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MEPUOJUUYECKUM H3MEHEHHUEM CBOMCTB
XMMHUYECKHX OJJIEMEHTOB M HMX COCJUHEHHH B COOTBETCTBHUH C
nojoxeHueMm Ileprnoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coaepkaHue 2 OK
Ilepuonnuec | IlpakTyeckue 3aHATHA Ne2 2 01
KHH 3aKOH 1 [Meproauyeckas cucTeMa XUMUYECKHX diieMeHToB J. M. Menneneesa. OK
tabmnna JLU. | puspraecknii cmpic I[Tepuoanueckoro 3akona J[. M. Menzeneesa. 02
Menneneesa  |3axon0MepHOCTH H3MEHCHHS CBOHCTB XUMUUECKUX HICMEHTOB,
0o0pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOT0 3j1eMeHTa B [lepuonnueckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuoanueckoro 3akona /.M.
Menneneesa. [Ipornossl [{.J1. MenaeneeBa. OTKpbITHE HOBBIX )

XHUMHAYECKHUX IJIEMEHTOB.

Pemienue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUI Ha
XapaKTEPHU3aALUI0 XUMHUECKHUX JIEMEHTOB «MeTammniyeckue /
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATENBHOCTh XUMUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM U
MOJI0KEHUEM B IEPUOANYECKOM CUCTEME XUMHUYECKUX d1eMeHTOB J[. 1.
Menneneenay




Paznen 2. Xumudeckue peakunu 10
Tema 2.1. OcHoOBHOe coep:KaHue 4 OK
Tumbr Teopernueckoe o0yueHune 2 01
XUMHUYECCKUX 2. Knaccudukaus v TUITBI XUMUYECKUX PEAKINH C y4acTHEM
peakiui Heoprannyeckux BemiectB. CocTaBiieHUuEe ypaBHEHHI
peaxIuii COeqMHEHNs, pa3IoKeHus, 3aMelIeHUs, OOMEHa, B
T.4. peaKIil TOpPEeHuUs, OKHCIECHUSI-BOCCTAHOBIICHHUS.
VYpaBHEHMs OKHCIEHUS-BOCCTaHOBIIEHU. CTeneHb
okucaeHus1. OKUCINUTENb U BOCCTaHOBUTENb. CoCcTaBiIeHUE U 2
YPaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOJIOM 3JIEKTPOHHOTrOo Oananca. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIILHOCTH
OpraHU3MOB
IIpakTuyeckue 3ansaTus Ne3 2
KonuuectBennsie oTHOmEHUS B XUMHH. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBI B XMMHU M PACUEThl MO YPABHCHHSIM XHMHUYECKUX PEaKIUH.
Monp Kak eauHHUIA KOJWYECTBAa BellecTBAa. MoisipHas macca. 3aKOHBI
COXpaHEHMsI MAacChl M JHEPruu. 3akoH ABoraapo. MoisipHblii 00BEM 2
razoB. OTHOcuTeNbHAs IUIOTHOCTh ra3oB. PacueTsl MO ypaBHEHUSIM
XMMHUYECKHX PEAKLIUN C MCIOJIb30BAHMEM Macchl, 00beMa (HOpMasbHbIE
YCJIOBHSI) Ta30B, KOJINYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkaHue 4 OK
OnexTponuthd | TeopeTHueckoe ofyuenne 4 01
ceKadt 3. Teopus  DJEKTPOJIMTHYECKOM  Auccouuanuu.  VIOHBI. OK
Aucconunanus DJIEKTPOIUTHI, HEAJIEKTPOJIUTHL. Peakiuy HOHHOTO OOMEHa. 04
1 HOHHBIN CocraBneHue peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHHS )
00men UX TOJHBIX U COKPAIllEHHBIX HOHHBIX YpaBHeHUH. KucnoTHo-
OCHOBHBIE peaklUu. 3aJaHusl Ha COCTAaBJICHHE HWOHHBIX
peaKuuit
4. Kuci0THO-OCHOBHBIE peaKlIUU. 3aJaHUs Ha COCTABIICHUE
MOHHBIX pEaKLHil 2
JlaGoparopubie 3ansiTus Nel 2
JlaGopatopnas pabdora “Tunbl XUMUYECKUX PEaKIuii’.
HccnenoBanue TUIOB (10 COCTaBY M KOJUYECTBY UCXOAHBIX U
00pa3yroOMIKXCs BEIIECTB) U MPU3HAKOB XUMUYECKHIX PEAKITHIA. 2
[IpoBenenue peakuuiit HOHHOrO 0OMeHa, OMpeIeIeHUE CPEIbl BOJHBIX
pacTBOpOB. 3a/1aHUsI HA COCTABJIEHNE HOHHBIX PEAKIINM
Pa3znen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. OcHOBHOe coep:kaHue 4 OK
Knaccudukan | Teoperuueckoe ofyuenne 2 01
us, 5. TIpenmer Heopranuueckoit xumuu. Kinaccuduxanms OK
HOMCHKJIATypa HEOpPraHMYeCcKuX BellecTB. [IpocThie U cloKHbIE BEIeCTRa. 02
U CTPOCHHUE OCHOBHBIE KJ1acChl CJIO’KHBIX BEILIECTB (OKCHUIBL, 1K
HEOPraHUYECK TUAPOKCHUIBI, KUCIOTHI, COJIH). B3aumocBs3b
HEOPraHUYECKHX BEIECTB. ArperaTHble COCTOSHUSA 2

HX BEIIECTB

BemecTBa. Kpucramnmaeckue u amopdHsie BemecTna. THITbI
KPUCTAJUTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAs,
WOHHAsI, METa/UTnYecKasi). 3aBUCUMOCTb (DU3NIECKUX
CBOJCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEHICTKH.




3aBMCUMOCTb XUMHUYECKOM aKTUBHOCTH BEIIECTB OT BU/IA
XMMHYECKOM CBSI3M U TUIA KPUCTAJUIMYECKON PEIIETKH.
[TpuunHBEI MHOTOOOpA3Hs BEIIECTB

IIpakTnyeckne 3anaTus Ne4

Homenknatypa HeopraHMuecKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS
U3 UX XUMHUYECKOH (POPMYJIbI UIM COCTABICHNE XUMUUECKOH (HOpMyJIbI
UCXOJs U3 Ha3BaHuUs BeulecTsa 1o mexxayHapoaHoit (MIOITAK) unu
TPUBUAJIIBHON HOMEHKJIATYpeE.

Pemienue mpakTUYecKHX 3alaHUM MO KJIACCHU(PHUKAIMKU, HOMEHKIIAType U
XUMHUYECKUM (OpMyJIaM HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB
(yrapHslil ra3, yrJIeKMCIbIi ra3, aMMMaK, ramieHas W3BECTb, HETalleHasl
U3BECTh, MMUTHEBAs COAA U APYTUX): Ha3blBaTh M COCTABIATH (DOPMYJIBI
XMMHMYECKHX BEILECTB, ONPEACIIATh IPUHAUIEKHOCTD K KJIACCy.
HcTounnku XuMu4eckoi nH(opmMaiuu (CpeacTB MacCoBOW MH(pOpMaInHy,
cetb HTEpHET U npyrue). [lonck nHpopmaryy no Ha3BaHUM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMysiam

Tema 3.2.
Ddusnko-
XUMHUYCCKUC
CBOMCTBaA
HEOPraHUYECK
HX BEILECCTB

OcHoBHOe coaep:kanue

TeopeTnueckoe o0yuenune

6. Mertamipl. OOmme ¢GU3MYECKHe W XUMHUYECKHE CBOMCTBA
MECTaJIJIOB. CHOCOGBI MOJIy4YCHHA. 3HaueHre METAII0OB U HEMETALIOB B
NPUPOJIE W JKU3HEACATEIIFHOCTH 4eJOBeKa W opraHu3MoB. Kopposus
MCTAJIJIOB: BUABI KOPPO3UU, CHOCOGBI 3aIlWUTBI MCTAJIJIOB OT KOPPO3UU

7. Hemeramnpl. OOmue (u3nyueckne M XUMHUYECKHE CBOMCTBA
HeMeTaajaoB. Tunuuable cBoiicTBa HeMeramnoB IV— VII
rpymmn.  Krnaccudukanys W HOMEHKIATypa COCIMHEHHUI
HeMeTaioB.  KpyroBopoTel OWMOTEHHBIX JJIEMEHTOB B
IPUPOJIe

8. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX BEILECTB,
BOJOPOIHBIX COEAVMHECHUM, BBICIINX OKCHJOB M THAPOKCHIOB

IpakTuyeckune 3ansaTus NeS

CocraBieHre ypaBHEHHI XUMHUYECKUX PEAKIUH C y4aCTHUEM MPOCTHIX U
CJIO)KHBIX HCOPTAaHUYCCKUX BCHICCTB: MCTAIJIOB U HEMCTAJJIOB; OKCHUIOB
METAJIJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX
KHUCJIOT, OCHOBAaHMH W aMQOTEPHBIX T'HIPOKCUIOB; HEOPTaHUYECKUX
COJICH, XapaKTEPU3YIOUIMX UX CBOMCTBA.

PemreHne INpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
CBOICTBa, COCTaB, NOJyUeHUE U 0€30IaCHOE UCIIOJIb30BaHHE BaXKHEUIITHX
HCOPraHNYCCKUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIbHOCTHU
YeJIoBeKa

OK
01
OK
02
IIK

Tema 3.3.
Nnentudukan
us
HEOPTaHUYECK
UX BEIECTB

OcHoBHOe coaep:kanue

JlaGopaTopHbie 3aHsiTUsA N2

JlaGopatopHnas pabora «aeHTHhUKAIISI HEOPTAHUIECKUX BEIIECTBY.
Pemenne 5SKcrepUMEHTANBHBIX 337ad IO XWMHYECKHM CBOHCTBaM
METAJUIOB ¥ HEMETAJUJIOB, I10 PACIIO3HABAHUIO M MOJYUYCHUIO COSAMHEHUM

OK
01
OK
02




METaJUIOB U HEMETAJLJIOB.

WNnentudukanuss HEOPraHMYECKHX BEIIECTB C MCIOJIb30BaHUEM HUX
(UBUKO-XMMHYECKUX CBOWMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIHA.
KauecTtBennsle peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMUSI

1 kypc, 2 cemecTp

OK
04

Pa3pea 4.

CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB

24

Tema 4.1.
Knaccuduxkai
usl, CTPOCHHE
u
HOMCHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

OcHoBHOe coaep:kanue

TeopeTnueckoe o0yyeHue

9. TlosiBneHUE U pa3BUTUE OPTAaHUYECKOM XUMHH KaK HAYKH.
[Ipenmer oprannyeckoit XuMuu. MeCTo U 3HaUYCHHE
OpraHNYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPSJOK COCTUHEHHUS aTOMOB B MOJIEKYJIE
COrJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUUYECKOTO
CTpPOEHMsI OpraHudeckux coeauHeHuil A.M. BytnepoBa. VYriepoIHslii
CKEJIET OpPraHMYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYJ. MI30Mepust u n30Mephl.

[Tonsstue o  yHkmuonanbHoW  Tpynme. Pammkan.  [IpuHuume
KJIacCU(pUKALIUN OpPraHUYECKUX COCJTUHEHUH. MexayHnapoaHas
HOMEHKJIaTypa U IPUHIMIIBI HOMEHKIIATYPbl OPraHUYECKUX COCAMHEHUM.
[TonsiTrie 00 a30TCOAEPKAIIMX COCIUHEHUSX, OMOJIOTHMYECKA aKTHBHBIX
BemecTBax (yryieBojax, >KUpax, OeiKax W Jp.), BBICOKOMOJCKYJSIPHBIX
COEIMHEHUSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

10. M3omepsl 1 uzoMepust (Kakue ObIBAIOT, Y€M OTIHYAIOTCS)

IpakTuyeckune 3ausaTus Ne6

Homenknarypa opraHuueckux COEAUHEHMHA  OTIENbHBIX  KIJIACCOB
(HACBHIILICHHBIC, HEHACHIIICHHBIE ¥ apOMAaTHYECKHE YTJIEBOAOPO/IBI,
CHUPTHI, (PEHOJIBI, ATBJCTHIbI, KETOHBI, KapOOHOBBIC KHCIOTHI W JIp.)
CocTaBiieHHE TIOJIHBIX H  COKPAIICHHBIX CTPYKTYPHBIX  (OpMYI
OpPraHMYECKUX BEUIECTB OTAEIbHBIX KJIACCOB, UCIOIb3Ysl UX Ha3BaHUS IO
CUCTEeMAaTUYECKOW W TPUBHUAIBHOW HOMEHKIIAType (STWJICH, AaleTUJICH,
MIepuH, GeHol, GopMaabAeTul, YKCYCHas KUCIIOTa, TIUIKH). PacdeTs
npocredmeld  GopMylbl  OpraHMYECKOW  MOJIEKYJbl, HCXOAS U3
AJIEMEHTHOTO cocTana (B %)

OK
01
IIK

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHU I

OcHoBHoOe coaepkanue

12

TeopeTnueckoe o0yyeHue

11. ®U3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUU
OTJICTbHBIX KJIACCOB (OCOOCHHOCTH KIACCU(PUKALUU H
HOMEHKJIaTypbl BHYTPH KJacca; TOMOJIOTMUECKUH psa |
obmas  ¢dopmyna; w3omepusi; (pHU3MYECKHE CBOIWCTBA;
XUMHUYECKHE CBOMCTBA; CIOCOOBI IMMOJTYYCHHUS):

12. — mpenenbHbIE yIIEBOAOPOAbl (AJKaHbl M LUKIIOAJIKAHBI).
['openne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHUKOB TeIa
B NPOMBIIUIEHHOCTH W ObITy. CBOMCTBa NPUPOIHBIX
yIJIE€BOAOPOAOB, HAXOXKIEHHWE B NPUPOAE U TNPUMEHEHUE
QJIKaHOB;
— HenpezenbHble (AJKEHbl, AJKUHBl M aJKaJUEHbl) U apOMaTHYECKUe
YTIE€BOAOPOABL. I'openue aleTUIeHa KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOI'O INIAMEHH Il CBAPKU U PE3KH METAJUIOB
IlpakTnyeckue 3ansaTus Ne 7-8

OK
01
OK
02
OK
04
IIK

cee




— KHCJIOPOZCOAEPIKAIINe COeAUHEHHs! (CIIUPTHI U (PEHOIIBI, KApOOHOBBIE
KUCJIOTBI W 3(UpbI, ambAeTHIbl U KETOHBI, JKHPBI, YTJIEBOIHI).
[TpakTyeckoe MpPUMEHEHHE JTWICHIVIMKONS, TIHIEpUHa, ¢eHoma.
[Ipumenenne QopManpaernaa, aneTaableruaa, YKCYCHON KHUCIOTHI.
MpI1a KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOOIIME CBOMCTBA MbLIIa

— a30TcojJiep)Kalue COeAMHEHUs (aMHUHBI W aMHUHOKHCIIOTHI, OCJKH).
BricokoMoeKysipHble COeIMHEHHs (CHHTETHYECKHEe W OMOJIOTHYECKH-
aKTUBHBIC). MOHOMeEp, TOJUMEpP, CTPYKTYpHOE 3BeHO. [lonmmmepusamus
ATHUJICHA KaK OCHOBHOE HAMPAaBICHHUE €T0 UCIIOIb30BAHMUS.

I'eHeTHYECKas CBSI3b MEXKAY KJIACCAMH OPTraHUYECKHX COCTMHEHUI

IIpakTnyeckue 3anaTus Ne9-10

CBoiicTBa OpraHUYECKUX COSAUHEHUN OTIEIBHBIX KJIACCOB (TPUBHAIIbHAS
U MEeXAyHapoAHas HOMEHKIATypa, XUMUYECKHUE CBOMCTBa, CIIOCOOBI
MOJTyYeHUsI): TpeAeibHble (aJKaHbl W IUKIOAJKAHBI), HEMpEACIbHBIC
(ayIKeHBI, aNKMHBI M AJIKaJUEHbl) M apOMaTUYECKHE YTJIEBOAOPOJIbI,
CUpTBl M (PEHOJIbI, KapOOHOBBIC KHUCIOTHI W S(HUPHI, aTbIETHIBl H
KCTOHbI, aMHHbI 1 aMHUHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHLIC COCIUHCHUS.
3aaHus Ha COCTaBJICHUE YPaBHEHHN XUMHWYECKHX PEAKIUMU C y4acTHEM
OpraHn4YCCKUX BCHICCTB Ha OCHOBAHUHN UX COCTAaBa U CTPOCHU

CocraBieHue cxeM peakiuil (B TOM 4HcClie IO MPEATIOKEHHBIM 1eTI0UYKaM
IIPEBPALIEHMI ), XapaKTEPU3YIOIINX XUMHUECKUE CBONCTBA OPIraHUYECKUX
COEJMHEHUI OTAEIbHBIX KIIACCOB, CIIOCOOBI MX IOJYYEHMs] U Ha3BaHUE
OPraHUYECKUX COCAMHEHUM 110 TPUBHAIBHOW WM MEXKIYyHAPOIHOU
CHUCTEMAaTUYECKOU HOMEHKIATYPE.

PemreHne nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIbHBIX KIaCCOB

JlabopaTopnasi padoTa Ne3

JlaGopaTtopnass pabota “IlpeBpamieHuss OpPraHMYECKHX BELIECTB IPHU
HarpeBaHuu'.

ITonmyuyenue >TUIEHA U U3yYEHHUE €r0 CBOMCTB. MOJEIUpPOBaHNE MOJIEKY
U XMMHMYECKUX NPEBPALICHUN Ha MPUMEpPE ATAHA, STWICHA, aleTWIICHA U

Ap.

Tema 4.3.
Nnentudukai
ust
OpPTaHUYECKUX
BEIIECTB, UX
3HAYCHHUE U
NPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBE
HHOH
IEeITEIbHOCTH
YyeJIoBeKa

OcHoOBHOe coep:KaHue

Teopernueckoe o0yyeHue

13. buooprannueckue COCIMHECHUS. IIpumeneHue 51
Ouosnoruueckasi pojib yriaeBogoB. OKHUCICHHE YTIEBOJOB —
UCTOYHHUK SHEPrUM JKUBBIX  opraHuzMoB. OOmactu
IpUMEHEHUs aMUHOKHUCIOT. [IpeBparenust 0elKoB MUIIHU B
OpraHu3Me. buonorunueckue byHKIIUN OeNKOB.
buonornueckne ¢yHkuuu xkupoB. Ponb opranmdeckoit
XMMHUU B PEIICHUH MPOOJIEM MUIIEBON 0€30MaCHOCTH

14. Ponp  opraHuueckoifi XHMMHUH B PEUICHUH MpoOsieM
SHEpPreTU4ecKkoil 0e30IacHOCTH, B Pa3BUTHHM MEIULIMHBL,
CO3/1aHUH HOBBIX MAaTE€PHAJIOB, HOBBIX UICTOYHUKOB YHEPIUH
(anmpTepHATUBHBIE  HMCTOYHUKM  dHepruu). ONacHOCTb
BO3JCHUCTBUSI HA JKUBBIE OPraHU3Mbl  OPraHUYECKHUX
BEUIECTB OTACJIBHBIX KJIAcCOB (YIVIEBOAOPOJBI, CIUPTHI,
(eHONbI, XJIOPOPraHUYECKUE IMPOU3BOJHBIE, ATBAETHIBl U
Ip.), CMBICA  TIOKa3aTessd  MPEAebHO  JAOIyCTHUMOM
KOHIIEHTPaLUH

OK
01
OK
02
OK
04
IIK




JlabopaTopHble 3ansiTust Ne4

Jlaboparopnast pabora: “UneHTudukanus OpraHUYECKUX COEAUHEHUN
OTJIETIbHBIX KJIacCOB”

WNnentudukanus OpraHu4ecKHUX COEIUHEHHM OTIEeNbHBIX KIJAccoB (Ha
IpUMepe aJIbJETUAOB, Kpaxmasa, YKCYCHOW KHCIIOTBHI, OCJIKOB M T.I.) C
UCIOJIb30BaHUEM UX (PU3MKO-XMMHUYECKHX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakiuil. JlenaTypauus Oenka npu HarpeBaHuu. L[BeTHbIE
peakuuu OenkoB. BO3HHKHOBEHHE aHAIMTUYECKOTO CHUTHANAa C TOYKHU
3peHusT XUMHUYECKHX IIPOLIECCOB IPU IPOTEKAHUU KauyeCTBEHHOU

peaKIum, TI03BOJISFOIIICH UICHTU(PHUIIUPOBATH MPeUI0KEHHBIC
OpPraHUYECKHE BEIIECTBA
Pasnen 5. Kunernueckue U TepMOAMHAMU'IECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUSI XHMHYECKHX PeaKIuii
CkopocTb OcHoBHOE coepxaHue OK
XUMUYECKHUX 01
peaKuuii. OK
XuMu4eckoe 02
paBHOBECHE IIK
TeopeTnueckoe o0yueHme
15. CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
(akTOPOB: MPHUPOIBI PEATHPYIOIIUX BEIIECTB, KOHIIEHTPAIHH
pearupymomux  BEMECTB, TEMIEpPAaTypbl U  IUIOMIAIA
peaKIMOHHOM MMOBEPXHOCTH. TennoBsie ekt
XUMHUYECKHUX PEAKIN. DK30- U SHIAOTEPMUUIECKUE, PEAKIIHH.
OOpatumocTh peaknuii. XUMUYECKOE PAaBHOBECHUE U €T0 CMEIICHUE IO/
NCUCTBUEM DPA3UYHBIX (HAaKTOpOB (KOHIEHTpAIMs pPEarecHTOB MU
MPOAYKTOB  pEaKIWH, JaBIEHUE, TeMIeparypa) Ui  CO3JIaHHS
ONITUMAITFHBIX YCJIOBUN MPOTEKAHUS XMMUYECKHX TporieccoB. [IpuHIum
Jle laTense
IIpakTnyeckue 3ansaTusa Nell OK
Pernrenne mpakTHKO-OPUEHTUPOBAHHBIX 3allaHUi Ha aHaiu3 (aKTOpOB, 01
BIUSIONIUX HAa HM3MEHEHHE CKOPOCTH XHUMHUYECKOW peakiud, B T.4. C OK
MO3WIIMK  JKOJIOTUYECKH IIeJIECOO0PAa3HOTO TMOBEACHHUSI B OBITY W 02
TPYIOBOU JIEATENHHOCTH B IENSAX COXPAHEHUS CBOErO 3J0POBbSI U 1%
OKpY’Kalomiel MPUPOIHOI CPEIbI.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUH HA IMPUMEHEHHUE
npuniuna Jle-lllaTtense anmsi HaXOXICHUS HANPABICHUS CMEIICHHS
paBHOBECHs] XUMHUYECKON pEaKIUu M aHalu3 (aKkTOPOB, BIMSIOMNIMX Ha
CMEIICHUE XUMUYECKOTO PAaBHOBECHSI
Pa3neua 6. PacTBOpbI
Tema 6.1. OcHoBHOe coaep:kanue OK
Houstue o Teoperudeckoe o0ydeHue 01
pacTBopax 16. PacTBOpeHue Kak (pM3UKO-XMMHYECKUI mpomuecc. PacTBophl. OK
CnocoObsl  MPUTOTOBJIEHUST PAcCTBOPOB. PacTBOPUMOCTE. 02
MaccoBast  fonss  pacTBOpeHHOro  BemiectBa.  CMBICH OK
1oKazaressl MPeIeIbHO JOMyCTUMOW KOHIIGHTPAIMH U €ro 07
UCIIOJIb30BaHUE B OIICHKE IKOJIOTHUECKOM O€30MacHOCTH. 11K

[IpaBuiia 3KoOJMOTMYECKH 1ieJecoo0pa3HOTo TMOBEACHUS B OBITY W

TPYAOBOM JESITEIBHOCTA B LEJSAX COXPAHCHHS CBOErO 3J0POBbsSI U

cee




OKpY>Karollle MPUPOAHON CpEelbl; OMACHOCTh BO3JICWCTBUS HA IKUBbIC
OPraHMU3MBI ONPEJCIICHHBIX BELIECTB.
17. PemieHne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHui
Ha  pacTBOpBHI, UCIIOJIb3YEMBIE B OBITOBOI U
IIPOU3BOJCTBEHHOM ACSATEIILHOCTH YEJIOBEKA

TeMma 6.2. OCcHOBHOE cOIepKaHNe 2 OK
WccnenoBanne | Jagopatopubie 3austusi Ne5 2 01
CBOICTB OK
pacTBOpPOB JlaGopatopHnas pabora «IIpuroroBneHue pacTBOPOB». 02
[IpuroTtoBneHue pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHLEHTpauuu (c OK
MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH) U OMPENEICHUE CpPEeJibl 2 04
BOJIHBIX PaCTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB 1K
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHME (COEPKAHUE TPUKJIIATHOTO
MO/1YJIf1)
Paznen 7. XuMus B ObITY U IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 6 OK
Xumus B ObITY [OcHOBHOE COlep:kaHne 6 01
1 Teoperuyeckoe o0yueHue 2 OK
MIPOU3BOJICTBE = = = 02
HHOI 18. Hoselilme qOCTHKEHNUSI XUMUYECKON HAyKU U XUMHIECKOH oK
eATENBHOCTH TEXHOJIOTHH. P(v)m, XUMUU B ov6ecnequm1 9KOJIOTUYECKOH,
qenoBeKa SHEPreTHYCCKOW W THUINCBOM 0E30MaCHOCTH, pPa3BUTHH 04
MeauuuHbl. IlpaBuna mnoucka M aHamM3a XUMHUYECKOU 2 OK
uHbOpMallMM U3 pPa3jIMYHbIX HCTOYHUKOB (HAy4yHas H 07
ydeOHO-Hay4YHash  JIMTEeparypa, CpelIcTBa  MacCOBOM IIK
nHdopmanuu, cetb UHTEpHET)
IpakTHyeckne 3ansaTus Nel12-13
[Tonck u aHanM3 KEMCOB O NPUMEHEHWH XUMHUYECKUMX BELIECTB U
TEXHOJIOTHI ¢ y4eToM Oyaymiedl mpoQeCCHOHAIBHONW AESITCIBHOCTH TI0
TeMaM: BaXXHEWIIWE CTPOUTENbHBIE MAaTepualbl, KOHCTPYKIIMOHHbBIC
MaTepuasbl, Kpacku, CTEKJI0, KepaMUKa, MaTepHalibl JJisi 3JIEKTPOHHKH,
HaHOMAaTepuayibl, TEKCTUJIbHbIE  BOJIOKHA, HMCTOYHUKH  DHEPIrUH, 4
OpraHMYecKWe M MUHEpaJbHble YI0OpeHHUs], JeKapCTBEHHbIE BELIECTBA,
OBITOBAsT XUMHS.
3ammra: [IpencraBiennue pe3yabTaToB pelIeHHUs] KecoB B (opMe MUHU-
JIOKJIaJ1a ¢ MIPE3eHTaluen
IIpoMe:xxyTouHasi aTTecTalusl 0 TUCHUILINHE (3a4€T) 2

Bcero

74




3. YCJOBMS PEAJIM3AIIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CIATIIAHBI

3.1. TpeGoBaHUs1 K MUHMMAJILHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0eceYeHn 10

Jlnst peanm3aliuil MpOrpamMMbl JUCHUILUIMHBI JJOJDKHBI OBITh NMPEIYCMOTPEHBI CIEIYIOLINE
ClelMalbHble TIOMEIICHUS: Y4YeOHBIH KaOWHET XMMHUU W/MIM Yy4eOHOH XUMHUYECKOU
nabopaTopHu.

O6GopynoBanue  y4yeOHOro kalOuHera  (HarJsiAHble  MOCOOMSA): HaOOPBI
[IAPOCTEPKHEBBIX MOJIEJIEH MOJIEKYJI, MOACTH KPUCTAIUTMYECKUX PEIIETOK, KOJUIEKIIMU MPOCTHIX
U CJIOKHBIX BEIIECTB W/WIU KOJUIEKIIMU MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MUHEPAJoB,
Ttabiuia MenzeneeBa, yaeOnbie GuibMbl, ITUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHunueckue cpeacTBa O0y4YeHHsI: KOMIIBIOTEp C YCTPOMCTBaAMHU BOCIPOHU3BEICHHS
3ByKa, IMPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C DJKPaHOM, MYJIbTUMEAMIHAs JOCKa, yKa3Ka-
IIpE3eHTEep AJIs IPE3CHTALUIMA.

Oo6opynoBanne jadbopartopuu U padoyux MecT Ja0OpPaTOpPHMHU: MEH3YPKH, NMHUIIETKU-
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, MPEJAMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIICTHI
JUIS KamnelbHBIX peakiuii, (GumpTpoBanmbHas Oymara, MpPOMBIBAIKHA, CTEKJISHHBIC MPOOUPKH,
pe3nHOBbIe MPOOKH, (OHApUKH, HAOOp PEAKTHUBOB, CTEKJISHHBIE MalOYKH, IITATHBBI JUIS
MPOOUPOK; MEPHBIE LIUJIMHIPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JCIUTENbHbIC IUIHMHIPUIECKHE
(50-100 mu), crynku ¢ nectukoMm, ¢haphopoBbIe YaIlKH, MUHIETH, PUIBTPBI OyMaXKHbIE, BaTa,
MapJiis, 4YacoBble CTEKJa, JJIEKTPOIUTUTKH, J1a0OpaTOpHBIE IITATUBBI, CHHPTOBBIE TOPEIKH,
CIMYKH, IPUOOpP s TOIy4YEHHUsS ra30B (WM MPOOHMpKa ¢ Ta300TBOAHON TpyOKOil), nepkarenu
I IPOOUPOK, CKIISIHKM JUIS XpAaHEHUs PEaKTHBOB, pa3fdaTOUHBIC JIOTKH; XUMHUYECKUE CTAKaHBI
(50, 100 n 200 mu1); mMaTeny; NUHLETHI; TUT€IbHBIE LIUIIIBL; CEKYHIOMEpPHI (TaiiMephl), MEpPHbIE
npobupku (Ha 10-20 mu) u mepHbie konObl (25, 50, 100 u 200 mu), BoasHas OaHs (Win
TEPMOCTAT), CTEKJISHHBIC NaJIOYKH, KOHWYECKHe KoiObl st tutpoBanus (50 m 100 mn);
WHANKATOPHBIE TOJOCKU s onpenenenus pH u  craHmapTHass WHAMKATOpHAs IIKana;
YHUBEpCaIbHbIN HHANKATOP; muneTky Ha 1, 10, 50 mu1 (wm mo3zaropsl Ha 1, 5 u 10 M), GropeTku
JUTsl TATPOBAHUS, MeIUIIMHCKUE mmpuiibl Ha 100—150 mut, mabopatopHbie W/WIN aHATTUTUYECKUE
Bechl, pH-MeTphl, CymuibHBIN mKad, u ap. J1abopaTopHOE 000PYyI0BaHUE.

3.2. UapopmManmoHHOe o0ecnieyeHne pean3auuu MporpaMmbl

1. JInst peanu3anuu mporpamMMmbl OMOIHOTEUHBIH (OHI 00pa3oBaTeIbHON OpraHU3aluu
JIOJDKEH UMETh MeYaTHBIC W/UIIH 3JIEKTPOHHbIE 00pa3oBaTeIbHbIC 1 HHPOPMALMOHHBIE PECYPCHI,



PEKOMEHI0BaHHbIE JUIsl MCIIOJB30BaHUA B 00pa3oBaTENbHOM IIpoOLiEcce, HE cTaplie 5 JIeT C
MOMEHTA U3/1aHusl.
2. PexoMeHnayemble TeUaTHbIE M3JaHHUS 10 peaju3aliu 00me0o0pa3oBaTeNbHON TUCIIUIUTHHEI

NpeaACTaBJICHBI B MCTOAUYICCKHUX PCKOMCHAAIIUAX IO OpraHru3alun 06yquH51.
3.3. OcHOBHas qUTEpaTypa:

1. Xumusa Tabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A. 10 AO «M3patenscTBO
«ITpocsenieHue»

2. Xumus T'abpuensn O.C., OctpoymoB W.I'., CnamkoB C.A. 11 AO «M3natenscTBO
«ITpocBenienne»

3. Xumus Tabpuensu O.C., OctpoymoB W.I', CnamkoB C.A. 10 AO «M3naTenscTBO
«ITpocsenieHne»

4. Xumus 'abpuensu O.C., OctpoymoB U.I'., 11 AO «MznatensctBo «IIpocBemenuey Craakos
C.A., JIéBxuH

5. Xumusa Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3nos A. A., Jlynun B.B.; non
penakuueit Jlyauna B.B. 10 OO0 «/IPOD®A»; AO «M3natenscTBo «IIpocBemenney

6. Xumusa Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., JIynun B.B.; nox penakuueii Jlynuna
B.B. 11 OO0 «IPODA»; AO «M3narenbctBO «IIpocBenienne»

7. Xumus Xypun A.A. 10 — 11 AO «M3parensctBo «lIpocBemenne»

8. Xumusa Pymsutuc I'.E., ®enpaman O.I'.

9. Xumus Pymzutuc I'.E., ®enpaman @.I'. 11 AO «M3patensctBo «IIpocBemienue».






4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCITATIIAHBI

KOHTpOJIB U OLCHKAa PpCE3yJIbTAaTOB O6yquH$I OCYHICCTBJIACTCA MPCIIOAABATCIICM B

npoliecce MPOBEACHNUS NPAKTUUYECKUX 3aHATUH U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, A TAKXKe

BBIITOJIHCHU A

PesynbraThl 00y4eHHUS ONpPENENsIoT,

00y4JarIUMUCs

WHIUBUIYAJIbHBIX

3aJIaHuM,

4qTo 06yqafonmec;1 JOJDKHBI 3HATh,

ACMOHCTPHUPOBATH 110 3aBEPIICHNUU U3YUCHUA JUCHHUILJINHBI.

IIPOEKTOB,

HUCCIIEJOBAHUI.
IIOHUMATh U

Jlis popMHUpOBaHUs, KOHTPOJIS U OLEHKH PEe3yJIbTATOB OCBOCHHS y4e€OHOM AUCLUIUINHBI
UCHOJIb3YETCs CHCTEMa OLIEHOYHBIX MEPOIPUATUH, MPEACTaBISIONas COO0H KOMIUIEKC Y4eOHBIX
MEpONPUATHH, COIJIACOBAaHHBIX C pe3ysbTaTaMH OOy4YeHHs U CPOPMYJIHUPOBAHHBIX C Y4YETOM
®I'OC COO (mpeametHsble pe3ynbratsl o aucuummnae) 1 I'OC CIIO.

Ne | OK/IIK | Monyas/Pa3nen/Tema | Pe3yjabTat 00yueHust Tumer OueHquub =
MeponpHusITHI
I | OcHoBHOe conepkanue
! Paznen 1. OcHoBBI @opuyposarr,
0a30Bble MOHATHS U
CTPOEHUs BellecTBa
3aKOHBI XUMHH
1.1 | OK 01 CrpoeHne aToMOB CocraBnsath xumudeckue |1. Tect «CTpoeHne aToMOB
XUMHUYECKUX DJIEMEHTOB |(DOPMYIIBI COSTMHEHU B |XUMHUYECKUX JIEMEHTOB H
Y TIPUPOJIa XUMUYECKOW |COOTBETCTBUU CO MIPUPOJA XUMHUIECKON CBSIZH.
CBSI3U CTETICHBIO OKUCJICHUS 2. 3a7a41 Ha COCTaBJICHHC
XUMHUYECKHUX DJIEMEHTOB, |XHUMHUYECKUX POpMYIT
UCXO/JIS U3 BAJICHTHOCTU U |ABYXAaTOMHBIX CO€AMHEHUN
AIIEKTPOOTPHUIIATETILHOCTH |(OKCUIOB, CyIb()HUIOB, THAPUIOB
U T.I.).
3. 3amaHys Ha UCIIOJIL30BaHUE
XAMHYECKON CHMBOJIUKH H
Ha3BaHUU COCIUHEHUH I10
HOMEHKJIAType MEKyHApOIHOTO
COI03a TEOPETUYECKOUN U
MPUKJIAJHON XUMUU U
TPUBUAIBHBIX HA3BAHHUNA JUIS
COCTaBIICHHS] XUMHYECKUX
dhopMyJT IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJIb(PUAO0B, TUAPHUIIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COCJTMHECHMI OT/ICJIbHBIX KJIACCOB
1.2 | OK 01 IIepnonnueckuil 3ak0H | XapaKkTepu30BaTh 1. Tect «Mertannmuueckue /
OK 02 tabmuma J[.1. XUMHYECKHE JIEMEHTHI B |[HEMETaJIMUYECKHE CBOICTBA,
Menneneena COOTBETCTBHUU C UX ANEKTPOOTPHUIIATENHHOCTD U
MOJI0KEHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOIUYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBHUE C UX JEKTPOHHBIM




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunbl oLIEHOYHBIX
MeponpUsTHI

JI.1. MenneneeBa

CTPOCHUEM U TOJI0KEHUEM B
MEPUOINYECKON CUCTEME
XUMUYECKHUX 3y1eMeHTOB [[. 1.
Meuneneenay.

2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHUEM AaTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOANUYECKUM
W3MEHEHHEM CBOICTB
XUMHYECKHUX 3JIEMEHTOB U HX
COCIMHEHHUH B COOTBETCTBHH C
nonoxxenueM [lepronnueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJJaHus Ha
XapaKTEePU3aLUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTammdyeckue /
HEMETaJNINYSCKHUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMECHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHUEM B
NIEPUOUYECKON CUCTEME
XAMUYECKHUX DJICMCHTOB

JI.1. MenaenaeeBay

Pa3zgea 2. Xummnueckue
peaxkiun

XapaKTepu3oBaTh THIIbI
XHMHYECKHX peaKuui

KonTtpoabHnas pabora
«CTpoeHHe BellecTBa U
XMMHYeCKHe peaKunn»

2.1

OK 01
OK 04

THel XUMUYECKUX
peakuuii

CocTaBisATh peakuuu
COCTMHCHMS, PA3JIOKEHUS,
obOMeHa, 3aMeIleHus,
OKHCJIUTEILHO-
BOCCTAHOBHUTCJIILHBIC
peakuuun

1. 3amaun Ha cocTaBICHUE
YpaBHEHUU pEaKIUii:

— COCIMHCHMS, 3aMEIICHHUS,
pasnoxeHusi, o0OMeHa;

— OKHMCJIUTEIBLHO-
BOCCTaHOBUTEJIBHBIX PEAKITUH C
HCIIOJIb30BaHHEM METO/Ia
AIIEKTPOHHOTO OasaHca.

2. 3ajaum Ha pacueT Macchl
BEIIECTBA WM 00BEMA

ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MacCe WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunbl oLIEHOYHBIX
MeponpUsTHI

peaKLu BEUIECTB; PaCUEThI
Macchl (00bEMa, KOJIMIeCcTBa
BElIECTBA) MPOAYKTOB PEaKIuH,
€CJIM OJIHO U3 BEIIECTB UMEET
pUMecH

2.2

DJIEKTPOJIUTHYECKAS
JUCCOLMAIUS 1 MOHHBIN
oOMeH

CocTaBnsiTh ypaBHEHUS
XUMHUYECKUX PEaKIINU
MOHHOTO OOMEHa C
y4acTueEM
HCOPTaHUYCCKUX BCIICCTB

1. 3amaHus Ha cOCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkUui ¢ y4aCTUEM KHCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJabopartopHnas padota "Turbl
XUMHYECKUX peakiui”

Paznen 3. Ctpoenne u
CBOMCTBA
HEOPraHu4YecKUuX
BellleCTB

HUccaenoBarb CTpOE€HUE A

CBOHCTBA
HEOPraHu4ecKHX
BeIeCTB

KonTpoasHnasi padora
«CBolicTBa HEOPraHMYeCKUX
BelleCTB)

3.1

OK 01

Knaccudukamms,
HOMEHKJIaTypa 1
CTpOEHHUE
HEOPTaHMYECKUX
BEIIIECTB

KnaccudumupoBarts
HEOpPraHUYECKUE
BEIIIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHUE HEOPTaHUYECKUX
BEILECTB UCXOJIS U3 UX
XUMHUYECKOH (HOpMYIIBI TN
COCTaBJICHUE XUMUYECKOUN
(bopMyIIbI HCXOIS U3 Ha3BAHUS
BEIIIECTBA 10 MEKTYHAPOTHON
WJIY TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
arieMeHTa (COeUHEHNs ) B
MoOJIeKyJie (CMech).

3. [IpakTuueckue 3a7aHus Mo
KJIacCU(pUKaLlMU, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONpEAEICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOMN
CBSI3M U TUIA KPUCTAJUINYECKOM
pemeTku

3.2

OK 01

DU3UKO-XUMHUUECKUE

YcTanaBiuBaTh

1. Tect «OcobennoCTH




THunbl oLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3nen/Tema | Pe3yjabrat 00yueHust .
MeponpusTHi
OK 02 CBOICTBa 3aBUCHUMOCTH (DU3HUKO- XUMHUYECKUX CBOMCTB OKCHUJIOB,
HEOPraHUYECKUX XUMHYECKHX CBOMCTB KHCJIOT, OCHOBaHUi, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCHUIOB U COJICH».
OT CTPOEHUS aTOMOB U 2. 3agaHus Ha COCTABJICHUE
MOJIEKYJI, @ TAK)XKE TUMIA  |ypaBHEHHM XUMUYECKHX PeaKIuil
KPUCTAJUTMYECKOU C Y4acTHEM MPOCTHIX U CIOKHBIX
peleTku HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJNIOB, HEMETAJIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHUI U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBA U CITOCOOBI TTOTyUCHHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJJaHus Ha
CBOMCTBA U MOJIy4YEHUE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Wnentudukamms HccnenoBath 1. ITpakTHKO-OPHUEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUHT 3aJaHus II0 COCTABJICHHUIO
OK 04 BEIIIECTB HEOPraHUYECKUX BEUIECTB |XUMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHMYECKUX BEILECTB,
UCIIOJIb3YEMBIX JIJISl MX
UACHTU(DHUKAITIH.
2.JIaGopatopHas paboTa:
“Unentuduxamnus
HEOPTraHWYECKUX BEIECTB”
4 Pa3znen 4. Crpoenne u |UccaenoBars crpoenue u|KonTposbHas padora
CBOliCcTBa cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBA
OpraHn4yecKnx BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 | OK01 Knaccudukamms, KnaccudumupoBats 1. 3agaHus HA COCTABJICHHE
CTpOCHHE U OpraHMYEeCcKHe BEUIeCTBa B [HA3BaHUN OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUM C UX COEIMHEHUI MO TPUBHAILHOU WUIN

OpPraHN4€CKUX BEIICCTB

CTPOCHUEM

MEKTyHApOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYTT
OpPTraHUYECKUX BEIIECTB
OTJEJBHEIX KJIaCCOB.

3. 3ajauu Ha OonpeeIeHue




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4eHnus

THunbl oLIEHOYHBIX
MeponpUsTHI

npocteiien GopmMyIibl
OpPTraHUYECKOM MOJICKYJIbI, UCXOIS
U3 AJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcraHaBIuBaTh
3aBUCUMOCTH (hHU3HUKO-
XHMHYECKHX CBOHMCTB
OpTraHUYECKHUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3aganus HA COCTaBICHHUE
YpaBHEHUN XMMHUYECKUX PEAKIUI
C y4aCTHUEM OPTraHUYECKHUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHUS.

2. 3agaHus Ha COCTABJICHUE
YPABHEHUN XUMUYECKUX PEAKLUU,
WJUTIOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C yY€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKui u
TEHETUYECKOM CBSA3H
OpPTraHWYECKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1a4u 110
YPaBHEHUSIM PEAKIINI C y4aCTHEM
OpraHUYECKUX BEIECTB.

4. JIaboparopHas paboTa
“IIpeBpalmieHust OpraHuYeCKUX
BEIIIECTB MIPY HarpeBaHuu"

43

OK 01
OK 02
OK 04

Nnenrudukarms
OpPTraHUYECKUX BEIIECTB,
HX 3HAUYEHUE U
MIPUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOMN
JEATEIIbHOCTH YCJIOBEKA

Uccnenosath
KaueCTBEHHBIC PEAKIIUH
OpPTaHUYECKUX
COEIMHEHMH OTIEIbHBIX
KJIaCCOB

1 .IIpakTuKO-OpHEHTUPOBAHHbIE
3aJaHMS [0 COCTABJICHUIO
XUMUYECKUX PEAKIIHHA ¢ y9aCTHEM
OpTraHWYECKUX BEIIECTB, B T.4.
WCITOJTB3YEMBIX IS KX
uacHTU(GHUKAIHN B OBITY U
MPOMBIIIUIEHHOCTH.
2.JIaGopatopHas paboTa:
“Unentuduxanusi OpraHn4ecKux
COECOUHEHUN OTAEILHBIX KJIacCoB”’

Pasnen 5.
Kunernueckue u
TePMOAUHAMHYECKHE
3aKOHOMEPHOCTH

XapakTrepHu3oBaTh
BJIMSIHHE PA3JIHYHBIX
¢akTopoB Ha
pPaBHOBecCHE H CKOPOCTh




THunbl oLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3nen/Tema | Pe3yjabrat 00yueHust .
MepOoNpHUATHH
NPOTEeKaHUs XHMHYECKHX peakuui
XHUMHYECKUX peaKkuui
5 | OKO1 CKOpOCTh XUMHUYECKUX | XapaKTEpU30BaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIMSHHE KOHLEHTPALUN |TEOPETUUYECKUE 3aaHMsI HA
paBHOBECHE pearupyomumx BeecTB U |aHaau3 (GaKkTopoB, BIUSIONINX Ha
TEMIIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUYECKOMN
XUMUYECKUX PEaKLUU peakuuu. IIpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIC 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHE puHIuna Jle-
KOHIeHTpauuu Bemects, |[llatenbe g HaxoxaeHUs
peakuuu cpensl U HaIPABJICHUS CMEILECHUS
TEMIIEPATYPHI HA PaBHOBECHS XUMUYECKON peaKuu
CMEII[CHHE XUMUYECKOTO |1 aHalu3 (PaKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMELEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pasnen 6. PacTBopbl  |pacTBOPBI € 3a1aHHBIMH
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars ucTuHHBIE 1. 3amaun Ha IPUTrOTOBIEHHE
OK 02 pacTBOPbI pacTBOPOB.
2. [TpakTHKO-OpHUEHTUPOBAHHbBIE
pacyeTHBIC 3a1aHUA Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON JESATEIBHOCTH
YeJIoBEKa
6.2 | OK01 |HccnenoBanue coiictB |MccnenoBars puznko- JlaGopatopHas paboTa
OK 04 |pactBOpOB XUMUYECKHUE CBOKCTBA “IIpuroroBieHue pacTBOPOB”
VCTHUHHBIX paCTBOPOB

IT | IIpogeccuoHAILHO-OPHEHTHPOBAHHOE CO/leP KaHue (CoiepKaHue NMPUKJIATHOT0 MOIYJIA)

7 Pazgea 7. OueHnBaTh NOCJHeACTBUA |3alUTA Keiica (C yueToM
Xumus B ObITY U OBITOBOI U Oyayuueit npogeccuoHAIbHOM
NMPOU3BOACTBECHHOM MPOU3BOACTBEHHOM JAesiTeJIbHOCTH)

AeATEeJbHOCTH AeSITeJIbHOCTH YeJI0BeKa
YeI10BeKa ¢ MO3U LU

IKO0JIOTHYeCcKOM
0e30macHOCTH




THunbl oLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3nen/Tema | Pe3yjabrat 00yueHust .
MeponpusTHi
OK 01 |Xumus B ObITYy U OnenuBath nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02  |(mpou3BOACTBEHHOM OBITOBOM 1 npodeccuoHaIbHON
OK 04 JEATEIIbHOCTH YEJIOBEKA |MPOU3BOJICTBEHHON JIESATeTLHOCTH)
OK 07 NEITEILHOCTH YelIoBeKa ¢ |B0o3MOKHEIE TEMEI KEHCOB:

MO3UIIMHA DKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IToTerieHne KIuMaTa u
BBICBOOOXIEHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynyuiie maTtepuansl ajisi aBUa-
, MAIITMHO- ¥ IPUOOPOCTPOCHHUSI.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPETapaToB




JIUCT PETUCTPALIIMUA UBSMEHEHHM (AKTYAJIA3ALIAN)
PABOYEM IMPOIr'PAMMBI YYUEBHOU JTACIHUILIAHBI
C0O0.01.06 XUMUSA
HanmeHnoBaHne crienuanbHOCTH
38.02.01 DxoHOMUKa 1 OyXranTepckuii yueT (10 oTpacysim)

Howmep
WU3MEHEHUs

OcHoBanune IToamuce
Buecens! usmeHenus B 7 (o — HOMCD U JaTa 3aB€)1yIOIH€FO
yacTu/pasziensl pabodeit DUO pacnopsnTesh Kadepoii
MIPOrpPaMMBbI HOTO TOKYMEHTa
0 BHECCHUU




