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Pabouass mporpamma gucummiimael  OOJ[.12  Xumus pazpaboraHa B
cootrBeTcTBUM PI'OC COO (mpuka3z Muno6pHayku Poccum ot 17 mast 2012 r. Ne
413)

[Iporpamma oprueHTHpOBaHa Ha YYCOHHUK:

Xumust 1151 ipodeccui M CIeMAIbHOCTEH €CTECTBEHHO - HAYYHOT'O MPOdUIIs:
yaeb. s CIIO / Ilox pemaxkmmert O. C. labpuensina. -6-e m3a., crep. - UI]
«Axkagemus», 2019.-400c.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreme ecTecTBEHHO-HAYYHOrO OOpa30BaHUS XMMHA KaK JUCLUILIMHA
3aHMMAeT BaXXKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUHN HAYUHOU
KapTUHBl MHpA, XUMHUYECKOW TPaMOTHOCTH, HEOOXOAMMOH [UIsl IOBCEAHEBHOM
YKU3HU, HABBIKOB 3/I0POBOTO M 0€30I1aCHOIO ISl YEJIOBEKA U OKPYKAIOIIEH €ro Cpeibl
o0Opa3a *U3HH, a TaKXK€ B BOCIUTAHUHU IKOJOTHYECKON KYJIbTYpbl, (POPMUPOBAHUU
COOCTBEHHOM MO3UILMHU MO OTHOLLIEHUIO K XUMUYECKOW HH(pOpMaLUHY, MOJIydaeMoil U3
pa3HbIX UCTOYHUKOB.

VYenemHocT M3y4eHHsl OUCLMIUIMHBL — CBsi3aHA C OBJIAJICHUEM OCHOBHBIMH
MOHATUSIMU XUMHUM, HAy4YHBIMH (DaKTaMH, 3aKOHaAMHU, TEOPHUSIMH, MNPUMEHECHHUEM
ITOJTYYEHHBIX 3HAHUM IIPU PEIICHUU NPAKTUYECKUX 3a1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXET HU3ydaThCsi Ha 0a30BOM M
yrayOJI€HHOM YPOBHSIX.

N3ydenne XuMUM OPUEHTUPOBAHO Ha oOecreueHne o0I1Ieo0pa3oBaTEILHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YyYarOIINXCS.

CopnepxaHne OTUCUUIUIMHBI IT03BOJISIET PACKPBITH BEAYIIHME HJIEU U OTHAEIBHBIC
IIOJIOKEHMs, BAXKHBIE B II03HABATEIIBHOM W MHPOBO33PEHYECKOM OTHOLICHUH:
3aBHCHUMOCTh CBOMCTB BEILECTB OT COCTaBa M CTPOCHHUS; OOYCIOBIECHHOCTh
IIPUMEHEHUS BEIIECTB UX CBOMCTBAMM; MAaTEPUAIBHOE €AUHCTBO HEOPTAHUYECKUX U
OpPraHMYECKUX BEIECTB; BO3PACTAOIIAsl POJIb XMMUHU B CO3/IaHUH HOBBIX JIEKAPCTB U
MaTepUaJIOB, B DKOHOMUH CBIPbsi, OXpPaHE OKPYKAIOLIEH CPEbI.

[Iporpamma y4uTBIBa€T BO3MOKHOCTB ITOJIyYEHHS] 3HAHUM B TOM YHCJIE YEpeE3
IIPAKTUYECKYIO0 JEATEIBHOCTh. B mporpamme COAEPKUTCS NPUMEPHBIN TNEPEUYCHb
npaktuyeckux pador. Ilpu cocraBieHun paboueld MNporpaMMbl MPENnoaaBaTeNb
BIIpaBE BbIOpaTb W3 TMepe4yHs  padoThl, KOTOpPbIE CUYUTAeT Hauboiee
LEJIeCO00pa3HbIMH, C YYETOM HEOOXOJIMMOCTH  JOCTHXKEHUS  TMPEIMETHBIX
pe3yJIbTaToB.

OcHo8bl OpeaHUyecKou Xumuu

[TossBneHne W pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. I[lpenmer
OpPraHMYeCKOM XUMHUH. MeCTO W 3HAYEeHHE OpPraHMYeCKOW XHMHUHA B CHUCTEME
€CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOEHHE Kak IOpANOK COCIMHEHUS aTOMOB B MOJIEKYJIE
COIJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE IMOJIOKEHUS TEOPUU XUMUYECKOIO CTPOEHUS
opranuueckux coeauHeHuid A.M. Bytiepoa. YriepoaHblii CKEJIET OpPraHHYecKOn
MoJIeKyJibl. KpaTHOCTP XMMHYECKOW CBSI3U. 3aBHCHMOCTb CBOMCTB BEIIECTB OT
XUMHYECKOTO  CTpoeHust Monekyid. HM3omepus wu  wuzomepsl. llonstue o
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¢yHKIMOHaNpHOU rpynmne. [IpuHIUnb KIacCuPpUKauyu OPraHnYECKUX COEIMHEHUHN.
CucremaTnueckas MEXJIyHApOJHas HOMEHKJIaTypa W IPUHLMIBI 00pa30BaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Ankanbl. CTpO€HHE MOJIEKYJbl METaHa. | OMOJIOTMYECKUH psAI aJIKaHOB.
I'omonorun. Homenknatypa. M3omepus yriaepoJHOro ckKeyera. 3aKOHOMEPHOCTH
U3MEHEHUs1 (PU3NYECKUX CBOMCTB. XMMHUECKHE CBOMCTBA (Ha IpUMEpEe MeTaHa U
ATaHa): PEaKluy 3aMelieHus (TaJOreHUPOBAHME), NETHAPUPOBAHUS KaK CIOCOOBI
ITOJIYYEHHs BAXKHEUIINX COCIMHEHUN B OPraHUYECKOM CUHTE3€. [ opeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX MCTOYHUKOB TEILJIa B MPOMBIIUICHHOCTH U ObITy. HaxoxneHnue B
NPUPOJE U MPUMEHEHHE aJKaHOB. [IoHsATHE O LMKIIOATKaHAX.

Ankenbl. CTpoeHHE MOJEKYIbl STUIEHA. ['OMOJOrMYECKHd psAJ aAJIKEHOB.
Homenknatypa. M3omepust yriiepoHOrO CKeJIeTa U TOJOXKEHHS KPAaTHOM CBSI3M B
MoJieKyse. XMMUYECKHE CBOMCTBA (Ha MpUMEpe ITHIIEHA): peaklUu IPUCOEINHEHUS
(ranoreHupoBaHWe, TUAPUPOBAHUE, THUJIpaTalldsd, THAPOTraJOreHUpPOBaHUE) Kak
cnoco0 mnoiaydeHus (YHKIUMOHAIBHBIX IPOU3BOJIHBIX YIJIEBOAOPOAOB, TOPEHUS.
[Tonmumepr3anuss HSTWIEHA KaK OCHOBHOE HAIpPaBJICHUE €0 HCIOJIb30BAHMSL.
[TonmuaTneH Kak KPYIHOTOHHAKHBIA IPOAYKT XHMHYECKOIO IIPOM3BOJICTBA.
[IpumeHenue sThIIeHa.

Anxaauensl u kaydyku. [loHsaTue 00 ankagueHax Kak yriieBOAOPOJax C ABYMs
NBOMHBIMU CBsi3siMU. [lonumepusanus auBuHMIa (OyTagueHa-1,3) kak cnoco0
MOJIyYeHHUS] CUHTETUYECKOro Kaydyka. HaTypanbHbIi M CHHTETUYECKHNA KaydyKH.
Bynkanuzanus kaydyka. Pesuna. [Ipumenenne kaydyka u pe3HUHBI.

Ankunbl. CTpOEHHE MOJIEKYJIBI AUETWICHA. ['OMOJIOTMYECKHUN PN ATKUHOB.
Homenknatypa. M3omepust yriiepoHOro cCKejleTa U TMOJIOKEHHS KpPAaTHOM CBSI3M B
MoJieKyJie. XUMHUYECKHe CBOMCTBa (Ha mpuMepe aleTWICHA): peakUuuu
IIPUCOEINHEHHUS (ramoreHnpoBaHue, TUIPUPOBAHUE, ruapaTanus,
T'UJIPOTJIOTE€HUPOBAHNE) KaK CIOCO0 TMOJyYEeHUs MOJUMEPOB U JAPYTUX MOJE3HBIX
IPOAYKTOB. ['OpeHHe aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU
JUISL CBApKU M pe3kH MeTaiuioB. [IpuMeHeHune anernieHa.

Apenpl. beH3zon Kak INpeACTaBUTENb apPOMAaTUYECKHX  YIJIEBOJOPOJIOB.
CrtpoeHue MoseKkyabl OeH307a. XUMHYECKHE CBOMCTBAa: peakUUuu 3aMeleHUs
(ramoreHHpoBaHUE) KaK CIOCO0 MOJYyYSHUSI XUMUYECKUX CPEICTB 3alUThI PACTCHUH,
npUcoeauHEeHNs (TUIPUPOBAHKME) KaK JIOKA3aTEeIbCTBO HEIMPENEbHOIO XapakTepa
oensoua. Peakius ropenus. [lpumenenue 0eHzona.

Cnuptel. Knaccudukanusi, HOMEHKIaTypa, U30MEpHsl COUPTOB. MeTaHON U
ATAHOJI KaK TMPEJCTABUTENU TNPEEIbHbIX OJHOATOMHBIX CHUPTOB. XHUMHUYECKHUE
CBOMCTBa (Ha MpUMEpE METaHOJA W 3TaHOj]a): B3aUMOJEWUCTBHE C HATpPUEM Kak
Croco0 yCTaHOBJIEHUS HAJIWYUS TUAPOKCOTPYIIIbI, pEaKIUsl ¢ rajJoreHoBOI0POJIaMHU
KaK Ccroco0 MOJydeHHs] pacTBOpUTENEH, Nerujaparanus Kak CIOoco0 MOJydyeHUs
sTWieHa. Peakuus ropeHMs:: COMpPTBl Kak TOIUIMBO. [IpumeHeHue MeraHona
sTaHoJ1a. PU3HOIOTUYECKOE JIEMCTBUE METAHOJIA U 3TAHOJIA Ha OPraHu3M 4YeJIOBEKa.
OTUNEHIVIMKOAb W TJIMUEPUH KaK MPEACTABUTENN MNPEAEIbHBIX MHOIOaTOMHBIX
cnuptoB. KauecTBeHHass peakuus Ha MHOIOATOMHBIE CIIMPTHI U €€ MPUMEHEHHE IS
pacno3HaBaHMs TJULEpPUHA B COCTaBE KOCMETHYECKHX cpeAcTB. llpakTuueckoe
PUMEHEHUE ITUJICHIJIMKOJIS U TIIMLIEPUHA.



®enoi. CtpoeHue MoJieKyibl peHosia. B3anMHoe BiMsHEE aTOMOB B MOJIEKYJIE
dbenona. XuMu4eckrue CBOMCTBA: B3aMMOJCICTBUE C HATPUEM, TUIPOKCUAOM HATpUs,
opomoM. [Ipumenenue denoa.

Anpnerunel. Merananb (dopMmanpierua) W dTaHaldb (aleTAIbIETHUI) Kak
NPEACTABUTEIN  NPEACIbHBIX  albJETUI0B.  KaudecTBEHHbIE  peakuuu  Ha
KapOOHWIIbHYIO Tpynny (peakius «cepeOpstHoro 3epKajia», B3auMOJICHCTBUE C
rugpokcugoM Meau (II) u ux mnpuMeHeHue [JIsi OOHAPYKEHHUS MPEACIIbHBIX
aJNbJETUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJAaX. [OKCHYHOCTH QJIbAETUIOB.
[Ipumenenue hopMmanbpaeruia u alneTanbaeruia.

KapOoHOBBIE KHCIOTHI. YKCYCHasi KHCJIOTa KakK TPEICTABUTENh MPEACTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHUYECKUE CBOMCTBA (HAa MPUMEPE YKCYCHOM
KHUCJIOTHI): PEAKIMU C METa/lIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMU U COJISIMU
KaK TOATBEPXKICHUE CXOACTBA C HEOPraHWYECKUMH KHCIOTaMH. Peakuus
TepUPUKAINUA KaK CIIOCO0 TMOTydeHUsl CIOXKHBIX 3(pupoB. [IpumeHeHue ykcycHoH
kucioThl. [IpeacTaBienne o BEICIINX KapOOHOBBIX KUCIOTAX.

Cnoxxnble 3¢upsl U Kupbl. CiioxkHbIe AUPBI KaK MPOIYKTH B3aUMOICHCTBUS
KapOOHOBBIX KHUCIOT cO cnupTamu. [IpuMeHeHHe ClIoXKHBIX 3(UPOB B MUILIECBON U
nappoMEepHON MPOMBIIUIEHHOCTU. JKUPBI Kak CIOXHBIE 3(QUpPHI TVIHIEpUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. PacTUTeNnbHbIE M KUBOTHBIE KHUPBI, UX COCTaB.
Pacnio3zHaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAHUHU X HEMPEACIBHOIO XapakTepa.
[Ipumenenue kupoB. ['UAPOIU3 WK OMBUICHHE KUPOB KaK CIIOCOO MPOMBIILIEHHOTO
MOJYYEHUsI COJIEH BBICIIUX KAapOOHOBBIX KHUCIOT. Mbula Kak COJIM BBICHIMX
KapOOHOBBIX KUCJIOT. Moroniue cBoicTBa MbLIA.

VYraesoasl. Knaccudukarus yriaeBogoB. HaxoxaeHue yrieBoJ0oB B NpUPOJIE.
['mroko3a kak anpaerngocnupT. bpoxkenue rimoko3sl. Caxaposa. ['naponaus caxapossbl.
Kpaxman u memnono3a Kak OMOJOTHYECKHE TMOJMMEpPhl. XUMHUYECKHE CBOMCTBA
Kpaxmaja ¥ IeJUTI003bl (THAPOIN3, KaYeCTBEHHAsI PeaKIlus ¢ HOI0OM Ha Kpaxmal U
ee MpUMEHEHUE sl OOHApY>KEHUS Kpaxmalia B IpoaykTax nutanus). [lpumenenue u
Ounonoruyeckas poJsib yrieBoJoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE
alleTaTHOTO BOJIOKHA.

Nnentndukanus opraHUYeCKUX COSAMHEHUM. ['eHeTHdecKas CBSI3b MEXIY
KJIACCAMHM OPraHUYECKUX COCAWHEHUU. THIbl XUMUUYECKUX PEAKLIUU B OPraHUYECKOU
XUMUH.

AmMuHOKUCIIOTH W Oenku. CocTaB M HOMEHKJIaTypa. AMHUHOKHCIOTBI Kak
amdortepHble opraHuueckue coeauHeHus. llentugHas cBsi3k. buonorunueckoe
3HAYCHUE O-aMUHOKUCIOT. OOjacTh NPUMEHEHUS AaMUHOKUCIOT. benku kak
npupojHbie Ouonosumepbl. CocTaB U cTpoeHHEe OekoB. XUMHUYECKHE CBONCTBA
O€JIKOB: TUAPOJIN3, NeHaTypalus. OOHapyKeHHe OCJIKOB MPU MTOMOIIM KaueCTBEHHBIX
(uBeTHBIX) peaknuid. [IpeBparieHus OENKOB TUIM B OpraHu3Mme. buonormveckue
byHKIUM OEIKOB.

Teopemuueckue 0CHO8bl XUMUU

Crpoenue BemiectBa. CoBpeMeHHasi MOJICNIb CTPOEHUS aTOMa. DJIEKTPOHHAs
kKoH(purypamust aroma. OCHOBHO€ ¥  BO30YXKJCHHBIC COCTOSIHUS ~ aTOMOB.
Knaccudukarnus XUMHYECKHX 3JIEMEHTOB (s-, P-, d-anementsl). OcoOeHHOCTH
CTPOEHUS dHEPTETUUYECKUX ypOBHEW atoMoB d-anemeHTOB. [leprognyeckas cucrema
xumuueckux anemeHtoB .M. MenneneeBa. @usnueckun cMmbici llepunoguueckoro
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3akoHa JI[.MI. MenneneeBa. I[lpuunHbl U 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
AJIEMEHTOB M WX COEAUWHEHHMM IO TepuojaM M TpylIaM. ODJEKTPOHHAs MPUPOJA
XUMUAYECKON  CBS3U. OJNEKTPOOTPHUILATENBHOCTh. BHIBI XMMUYECKOW  CBS3H
(xoBaJIeHTHasi, HOHHAs, METAJUTMUECKas, BOJOPO/IHAS) U MEXaHU3MBI €€ 00pa30BaHUS.
Kpucrammueckue u amopdHble BemiecTBa. TUIMBl KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKyJspHas, WOHHAs, MeETa/In4YecKas). 3aBUCHUMOCTb (PHU3MUECKUX
CBOMCTB BEIECTBa OT THNA KPUCTAUIMYECKOM pemeTku. [IpuunHbl MHOrooOpasus
BEIIECTB.

Xumuyeckue peakuuu. ['OMOTeHHBIE W TreTeporeHHble peakiuu. CKOpPOCTh
peakiuM, €€ 3aBHCHMOCTh OT pa3MYHBIX (PAKTOPOB: MPUPOIBI PEAruPyrOIIUX
BEIIECTB, KOHUEHTPALMA PEArupyroOIIMX BEIIECTB, TEMIEPATyphl, IUIOLIAIN
PEAKIMOHHON MTOBEPXHOCTH, HAJIMYHUS KaTanu3aTopa. Posb kaTanm3aTopoB B MPUPOJIE
U MPOMBIIIJIEHHOM TIpou3BoAcTBE. OOpaTUMOCTh peakinii. XMMHUYECKOe paBHOBECHE
U €ro CMEIICHHUE MO JCHCTBUEM pPa3INYHbIX (DAKTOPOB (KOHIICHTpPALUS PEareHTOB
WIM TPOJIYKTOB PEaKIMM, JIaBJICHUE, TEeMIIepaTypa) I CO3JaHUs ONTUMAaJIbHBIX
YCJIOBUM IPOTEKAaHUsI XUMHUYECKUX IpoueccoB. JlucnepcHeie cucreMsl. [lonsTue o
Koyuiougax (3omu, renu). HceruHHble pacTBOpbl. Peaknum B pacTBopax
ANEKTPOJUTOB.pH pacTBOpa Kak mokasaresib KUCIOTHOCTU Cpeabl. | uaposn3 CcoJen.
3HaueHHe THUIIPOJIM3a B OMOJOTMYECKUX OOMEHHBIX TMporeccax. OKUCTUTEIHHO-
BOCCTAHOBUTEJBHBIC PEAKIMU B TPUPOAE, NPOU3BOACTBEHHBIX MPOILECCaX U
JKU3HENICATEIBHOCTH OpPraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATrPYyII (Meb, KeJe30) U
HEMETaJUIOB: BOJAOPOJAA, KUCIOPOJa, rajJoreHoB, cephl, a3oTa, docdopa, yriepona,
kpemHusi. Koppo3usi MeTamuioB: BHUJIBI KOPPO3WHU, CIOCOOBI 3alUTHl METAJIJIOB OT
KOPpPO3UHU. OJNEKTPOJNU3 PacTBOPOB M paciiiaBoB. [IpumeHeHue »siekTponusa B
ITPOMBILIJIEHHOCTH.

Xumus u oHcu3Hs

Hayunbie MeTOIbI TTO3HAHUS B XUMHH. VICTOYHUKH XUMHAYECKOW HH(pOpMaIiu.
[Touck mubopmaIu 1Mo Ha3BaHUAM, HICHTU(PHUKATOpAM, CTPYKTYPHBIM (hopmyiiam.
MogenupoBanue XUMUYECKUX MPOLIECCOB U SBICHUNW, XUMUYECKUN aHAJIN3 U CUHTE3
KaK METOJbl HAYYHOTO IMO3HAHMUS.

Xumust u  3m0poBbe. JlekapcTBa, (epMEHTHI, BHUTAMHHBI, TOPMOHBI,
MUHEpaJibHble BOJbI. [Ipo0iembl, CBsI3aHHBIE C TNPUMEHEHUEM JIEKapCTBEHHBIX
npenapatoB. BpenHbie NpuBBIYKU U (aKTOPHI, pa3pyliaroliue 310pOoBbe (KypeHHe,
ynoTpeOJIeHHe ajikorojsi, HapkomaHus). PanuvonanpHOoe mnuTaHue. IlumeBbie
n006aBku. OCHOBBI TUIIIEBOM XUMHUH.

XuMHUsI B TOBCEIHEBHOM XM3HU. Moromue u yucTamme cpeacta. Cpeacrsa
O0pbObI ¢ OBITOBEIMH HACEKOMBIMU: PENEUICHThI, HHCEKTUIU LI, CpescTBa JIMYHOU
TUTUEHBI M KOCMeTHKHU. [IpaBmma Oe3omacHoi pabOThl C €IKUMH, TOPIOYHMH U
TOKCUYHBIMH BEIIECCTBAMH, CPEJICTBAMH OBITOBON XUMUHU.

XuMHSI ¥ CEIThCKOE XO03i1WCTBO. MUHEpalIbHBICE M OPraHUYECKUE YAOOpCHHUS.
CpenctBa 3alUThl paCTEHUMN.

Xumus u 3HepreTuka. [Ipupoansie ICTOUYHHUKH yTIIEBOAOPOIOB. [Ipupoausiii u
NOMYTHBIA HEPTIHOW Tra3pl, UX COCTaB U ucnoib3oBaHue. CocraB HehTH U ee
nepepadoTka. Hedrenpoaykrel. OkTanoBoe unciio OeHznHa. OXpaHa OKpyKaromen



cpenbl  npu  HepTenmepepabOTKE W TPAHCHOPTUPOBKE  HEDTENPOIYKTOB.
AJIbTEpHATUBHBIE UCTOYHUKH SHEPTUU.
Xumuss B crpoutenbcTrBe. llement. beron. IlombGop onTuManbHBIX
CTPOUTENIBHBIX MATEPUATIOB B IPAKTUYECKON IESITENBHOCTH YEJIOBEKA.
XuMusi U 3KOJNOrusA. XUMHUYECKOE 3arpsA3HEHUE OKPYXAKIIEH Cpefpl U €ro
nociuenctus. Oxpana ruapocdepsl, MouBbl, arMocdepsl, Giaopsl U ¢dayHbl OT
XAMHUYECKOTO 3arpsi3HEHHUS.

Mecmo oucyuniunsl 6 cCmpyKmype 00pazo6ameibHol nPOPaAMMbl

B cootBerctBue ¢ YII muctmmumuaa OO/[.12 Xumus paccuntana Ha 46 yaca B
rox (1 gaca B Hememo), B ToM uucie B 1 cemectpe: 14 u; Bo 2 cemectpe: 44 v,
Hucuuminna nzydaercs Ha 1 Kypce.



I[Inanupyembie pe3yabTaThbl OCBOEHHUS TUCHUILINHBI

B pesynbrare uzyuenus nucuurmiinabl OO/ 12 Xumus
OO0yyaronuicst HayYuTCs:

— pacKpblBaThb Ha MpUMEpax poJib XUMUU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHON KapTUHBI MUPA U B MIPAKTUYECKOMN JCATEIBHOCTU YEIOBEKA;

— JIEMOHCTPUPOBATh HA MNpUMEpPax B3aMMOCBA3b MEXKIYy XUMHUEH U APYTrUMU
€CTECTBEHHBIMU HAayKaMU;

— packpblBaTh Ha NpUMEpax IMOJOXKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUS
A.M. bytneposa;

— noHuMmaTh pusmueckuit cmpicn [lepumoguueckoro 3akona /.M. MenneneeBa u
Ha €ro OCHOBE OOBSICHATh 3aBUCUMOCTh CBOMCTB XHUMHUYECKHUX OJJICMEHTOB H
00pa30BaHHBIX UMM BEIIECTB OT AIEKTPOHHOT'O CTPOCHHS aTOMOB;

— OOBSCHATH NPUYMHBI MHOrOOOpa3usi BEHIECTB HAa OCHOBE  OOIIUX
IPEICTaBIICHU 00 UX COCTABE U CTPOCHUH;

— IPUMEHSTh MpaBWJIa CHCTEMATUYECKON MEXIyHApOJHOM HOMEHKJIATYpbl Kak
CpelICTBa pa3InYeHUs U UACHTU(PUKAIIMK BEIIECTB MO UX COCTABY U CTPOCHUIO;

— COCTaBJIATh MOJICKYJIAPHBIE U CTPYKTYpHBIE (hOPMYJIbl OPraHUYECKUX BEIIECTB
Kak HocuTene wuHGOpMalMM O CTPOSHUU BEIIEeCTBa, €ro CBOWCTBaX U
MIPUHAJITICAKHOCTH K OMPECICHHOMY KJIacCy COCAMHEHU;

— XapaKkTepu30BaTh OpPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO W
CBOMCTBaM, YCTaHABIMBAaTh NPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIY JIaHHBIMHU
XapaKTepUCTUKAMH BEIIECTBA;

— TPUBOIUTH NPUMEPhl XUMHUUYECKUX PEaKIUi, PaCKpPHIBAIOIIUX XapaKTePHbIC
CBOMCTBA TUMUYHBIX MPEACTaBUTENICH KJIACCOB OPraHMYECKUX BEUIECTB C IEIBI0 UX
uACHTUUKAINHI U 00bsICHEHUSI 00JIACTH IPUMEHEHUS;

— TPOTHO3UPOBATh BO3MOXKHOCThH MPOTEKAHUSI XUMHUYECKUX PEaKIUi Ha OCHOBE
3HAHUM O TUIIAX XMMHUYECKOU CBSI3M B MOJIEKYJIAX PEAreHTOB M UX PEAKIMOHHOU
CITOCOOHOCTH;

— UCIIOJb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHUUYECKUX CBOMCTBAaX BEIIECTB
7UTst 0€3011aCHOTO MIPUMEHEHUS B IPAKTUUECKON JIeATEITbHOCTH;

— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIH30BAHUS MMPOTYKTOB MepepaboTKu
He(TH W NPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COEAUHEHHM (MOJIUATHUIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— TPOBOJUTH OMNBITHI MO PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB: TJIMIICPHUHA,
YKCYCHOM KHCJIOTBI, HEMpPEACTbHBIX JXHPOB, TJIOKO3bI, Kpaxmaia, OCIKOB — B
COCTaB€ IMHUIIEBBIX MPOAYKTOB U KOCMETHYECKHUX CPEJICTB;

— BIAJETh MpaBUWJIaMU M TMpUeMaMu Oe30macHON paboThl C XUMHUYECKUMU
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBAHUEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIUU U CMELICHUS
XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PAKTOPOB C IMETBI0 OMpPEACIICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;

— TPUBOJUTH IPUMEPHI THAPOIN3A COJIEH B IOBCEIHEBHOM KU3HU UYEIIOBEKA;

— TPUBOJUTH MPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI B PUPOJIE,
MIPOU3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;




— MPUBOAWUTH MPUMEPHl XMMHYECKHUX PEAKIMi, pacKPbIBAIOIIUX  OOIIHe
XMMHYECKHE CBOMCTBA MPOCTHIX BEIICCTB — METAJIOB M HEMETAJLIOB;

— MPOBOJUTH PAacUYeThl HA HAXOXKIACHHE MOJICKYJISIPHON (hOpMYJIbI YIIIEBOAOPOIA
10 MIPOAYKTaM CTOpPAHHUS M [0 €r0 OTHOCHUTEIBHON IUIOTHOCTH M MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOAIINX B €r0 COCTAB;

— BIIAJCTh IpaBUJIAMH O€30MaCHOTO OOpaIleHHs C €IKHMMH, TOPIOYMMHU M
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBOM XUMUW;

— OCYNIECTBJISITH ~ TOWCK  XHMHYCCKOW  HWH(POpPMAIMK 10  Ha3BaHHSIM,
uacHTH(GHUKATOpPaM, CTPYKTYPHBIM (OopMyJiaM BEIICCTB;

— KPHUTHYECCKH OIICHHBATh M HMHTEPIPETUPOBATH XHUMHUYCCKYIO HH(OpMAIHIO,
COJICPIKAIIYIOCST B COOOINECHHUSAX CPEJICTB MaccoBOM wWHpopmammu, pecypcax
WuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThsIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOMH
KOPPEKTHOCTH B LEJISX BBISABJICHHS OIIMOOYHBIX CYXACHHH M (HOPMHUPOBAHHUS
COOCTBEHHOM MO3HINH;

— TPEJCTaBIATh IIyTH PEIICHHS TJIOOAIBHBIX MPOOJEM, CTOSAMUX Iepe
YCIIOBEUCCTBOM: JKOJOTHUYSCKHMX, SHEPICTHYECKHX, CHIPhEBBIX, U POJIb XUMHU B
PEIICHUH 3THX IIPOOJIEM.

OO0yyaromuics MOAYYUT BOZMOKHOCTh HAYYUTHCSI:

— WUTIOCTPUPOBATH HA MNPUMEPAX CTAHOBICHUE W SBOJIOLMIO OPTraHUYECKOMN
XVMMHU KaK HAyKH Ha Pa3JIMYHbIX UCTOPUYECKHX 3TAMNAX €€ PA3BUTHS;

— HWCMOJIb30BaTh METOJbl HAYYHOTO NO3HAHUS MPU BBINOJHEHUU NPOEKTOB H
y4eOHO-UCCIIEeI0BAaTEIbCKUX 3a/1ad MO0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIYYEHUS U
pacrno3HaBaHUsl OPTAHUYECKUX BEIIECTB;

— OOBSICHATH MPUPOAY M  CHOCOOBI OOpa3oBaHUSI XUMHUYECKOW  CBSI3HU:
KOBaJICHTHOU (MOJIAPHOM, HETIOJISIPHOM ), MIOHHOM, METaJNIMYECKON, BOJIOPOTHON — C
LEJIBIO OITPEIEIICHUSI XUMUYECKOW aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXKY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsi 0OOCHOBAaHUS TPUHIUITUATBLHOM BO3MOXKHOCTH TOJTYYEHUSI OPTaHUYECKUX
COCIMHEHUH 3aJJaHHOI'0 COCTABA U CTPOCHMUS;

1) ycTaHaBIMBaTh B3aMMOCBSI3W MeEXay (akTaMd M TEOpuUeH, MPUYHMHON H

CJICICTBUEM IIPU aHalM3€ MPOOJEMHBIX CUTyalluid U OOOCHOBAHUM MPUHUMAEMBIX
PEIICHUI Ha OCHOBE XMMHYECKUX 3HAHUMU.




Cooeporcanue oucuunaunst (122u)
1 cemectp (14 1)

Pa3nesn 1 OcHoBBI cTpOeHUsI BemecTBa (4 1)

Tema 1.1. Crtpoennme aToMOB XHMMHYECKHMX JJIECMEHTOB H MNpPHPOAA
XUMHYECKOM cBsi3M (2 4)

CoBpeMeHHass MOJIETh CTPOCHHUSI aToMa. DJIEKTPOHHAs KOHQUTYypalus aTtoMma.
Knaccudukanus XAMHYECKUX DJJIeMEHTOB (s-, pP-, d-ayeMeHTsI). BasieHTHBIC
ANEKTPOHBI.  BalleHTHOCTh.  DNEKTpPOHHAas  NPUPOAA  XHMMHUYECKOW  CBS3H.
DneKTpooTpuaTeIbHOCTh. KoBaneHTHast CBs3b, €€ PAa3HOBUAHOCTH M MEXAHU3MBbI
oOpa3oBaHus (0OMEHHBIN U JOHOPHO-AKIIENITOPHBIHN ). loHHAs CBs3h. MeTammieckas
CBA3b. BomopomHas cBsa3b. MEXKMOJIEKYJIIpHBIE  B3auMOAEHCTBUA. 30TOmBI,
OCHOBHOE U BO30Y’K/ICHHOE COCTOSIHUE aTOMa, THOpUAN3aIisl aTOMHBIX OpOUTaIeH.

Tema 1.2. Ilepuoanuecknii 3akon u tadbuua .M. MenjaeseeBa (24)

Ilepuonnueckass cucrema xumuueckux anemeHroB J[.MI. Menzgeneena.
®usnueckuid cmbica [lepuoamyeckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB XUMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB B COOTBETCTBUHU C IOJIOKEHUEM XUMHUUECKOTO 3JieMeHTa B [lepuoanueckon
cucteMe. MUpOBO33peHUECKOE U HaydyHoe 3HadueHue [lepuommueckoro 3akona JI.H.
MenpneneeBa. Ilpornoser J[.MI. MengeneeBa. OTKPBITUE HOBBIX XWUMHYECKHX
AIEMEHTOB. 2 17 Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapakTepu3alui0 XUMHUYECKUX DJIEMEHTOB «MeTalmuyeckue / HeMeTaUTNYeCKue
CBOWCTBA, DJICKTPOOTPULATEIBHOCT M CPOJACTBO K DJJIEKTPOHY XHMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUE C HX OJJIEKTPOHHBIM CTPOCHHEM U TIOJIOKEHUEM B
MIEPUOANYECKON CUCTEME XUMUYECKHX AeMeHTOB /.M. MenneneeBay.

Pasznen 2. Xumuueckune peakuuu (4 4)

Tema 2.1. Tunbl XUuMHYECKUX peakuui (2 4)

Knaccudukanys v TUMBI XUMHUYECKUX PEAKIMH C y4yacTHEM HEOPTraHUYeCKHX
BellecTB. KoIM4YecTBEHHbIE OTHOIIEHUST B XUMHH. OCHOBHBIE KOJUYECTBEHHbBIC
3aKOHbI B XMMHUU M pPAacUeThl MO YpPaBHEHUAM XUMHUYECKUX peakuuil. Moib Kak
€IUHUIIa KOJWYECTBAa BellecTBa. MomsipHas Macca. 3aKOHbI COXPAaHEHUs MacChl U
sHepruu. 3akoH ABoraapo. MoysipHblii 00beM Ta30B. OTHOCHUTENIbHAS IJIOTHOCTH
ra3oB. Peakiuu KOMIIJIEKCOOOpa30BaHUS ¢ Y4aCTHEM HEOPTaHUYECKUX BEIHIECTB (HA
npuMepe TUAPOKCOKOMITIIEKCOB IMHKA U AJTFOMUHUS ).

YpaBHEHUSI OKHUCICHUS-BOCCTAHOBJICHUA. CteneHb OKUciaeHUs. OKUCIUTENb U
BOCCTAHOBUTENL.  OKHCIUTEILHOBOCCTAHOBUTEIBHBIE  PEAKIMU B MIPHUPOJE,
MIPOM3BOJCTBEHHBIX MPOLECCaX U KUZHEACATECIBHOCTH OpraHu3MOB. OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIM  TOTEHIMan  cpeapl. CocTaBieHMEe W ypaBHUBAHUE
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIM METOJOM JJIEKTPOHHOTrO OaliaHca.
TunuyHble HEOPraHUYECKUE OKUCIUTENIN U BOCCTAHOBUTENM. DIIEKTPOJIU3 PACTBOPOB
Y PacCILIaBOB COJICH.

Tema 2.2. DJIeKTPOJIMTHYECKAS] IUCCONMALMSA U HOHHBIH 00MeH (2 )

Teopus 2IEKTPONMTHUECKOW JAHMCCONMANUU. Peaknuu HMOHHOTO OOMEHa.
CocraBrneHne peakiuii HOHHOTO OOMEHa WyTeM COCTABICHUS UX IMOJHBIX U
COKpAILIEHHbIX HOHHBIX ypaBHEHUH. ['muponn3 coisell. 3HaueHWE THApOJIA3A B



OHOJIOTUYECKUX OOMEHHBIX  Tpolieccax. [Ipumenenue  rugposinsa B
MIPOMBIIIICHHOCTH.

Pa3nen 3. CTpoeHue U cBOiicTBAa HEOPraHWYeCKUX BemecTs (64)

Tema 3.1. Kinaccupukanusi, HOMEHKJIATypa M CTPOEHHE HEOPraHUYeCKHX
BenecTB (2 1)

[IpenMer HeopraHMYecKOW XWMHUHU. B3auMOCBSI3b HEOPTraHUYECKUX BEILECTB.
Knaccudukanuss HeopraHmdeckux BemecTB. [IpocTeie M CIOKHBIE BEIIECTBA.
OCHOBHBIE KJIAacChl CJOKHBIX BEIIECTB (OKCHABI, T'MIPOKCUIBI, KHUCIOTBI, COJIH).
HomeHnknatypa ¥ Ha3BaHHE HEOPraHMYECKUX BEIIECTB MCXOIS U3 HUX XUMHUYECKOM
(GbopMyIbI WIIM COCTaBJICHHE XUMHUYECKOW (POPMYJIBI MCXOJI U3 Ha3BaHHUS BEIECTBA
[0 MEXAYHAPOJHOM WM TPHUBHAIBHOM HOMEHKIATYpe. MeEXMONEeKyIspHbIe
B3aumonencteus.  Kpucraimorumaparsl.  ArperatHble  COCTOSIHHS — BEILECTBA.
Kpucrammueckue u amopdHble BemiecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKyJIspHas, WOHHAs, MeTaJUIM4YecKas). 3aBUCHUMOCTb (PU3MUYECKUX
CBOMCTB BeIlleCTBa OT THUMa KPUCTAIMYECKOW pemeTku. [IpuduHbl MHOrooOpa3us
BemiecTB. (COBpEMEHHBIE TMPEJCTABICHUSI O CTPOCHUHU TBEPHBIX, JKUIKUX H
ra3oo0pa3HbIX BelecTB. KuaKkue KpucTauibl.

Tema 3.2. ®U3NKO-XHMHUYECKHE CBOICTBA HEOPTAaHMYECKUX BemecTB (24)

Metamnbl. OOue (u3nueckue M XUMHUYECKHe CBOMcTBa MeTayioB. CrocoObl
NOJIy4eHHsI. 3HAYEHUE METAJUIOB U HEMETAJJIOB B NMPHUPOAE M KU3HEACATEIBHOCTU
YeJloBeKa U opranu3MoB. Koppo3usi MeTaioB: BUIbI KOPPO3UH, CHOCOOBI 3AIUTHI
METaJIOB OT Koppo3uu. 2 Hemeramisl. O0mue puznyeckue u XUMHUYECKUEe CBOMCTBA
HeMeTauloB. Tunuynble cBoiicTBa MetauioB [Y— YII rpynn. Kiaccudukauus u
HOMEHKJIaTypa COEAMHEHHN HeMeTalsioB. KpyroBopoThl OMOTrE€HHBIX 3JIEMEHTOB B
npupoae. 2 XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB
(OKCHIOB, THAPOKCHIIOB, KHUCIOT, COJied M JAp.). 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB TMPOCTBIX BEHIECTB, BOJOPOJHBIX COEAUWHEHHM, BBICIIMX OKCHIOB U
TUIPOKCHIOB.

Tema 3.3. IIpou3BOACTBO HEOPraHWYeCKUX BelmlecTB. 3HAYeHHE U
NpUMEeHeHne B ObITY M HA POU3BOJACTBE (2 4)

OOmme mpencTaBieHUss O MPOMBIIIUICHHBIX CIOCO0AX MOJYYEHUS XUMUYECKHX
BEIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI). UepHas u 1iBeTHas
Metamutyprud. [IpakTnueckoe npuMEHEHHE AIEKTPOIU3a ISl MOTyYeHUs IEIOYHbIX,
HIEJIOYHO3EMENBHBIX ~ METauIOB W amoMuHug. CTeksio W CUJIMKaTHas
MPOMBIIUIEHHOCTh. [Ipo6iema 0Tx0/10B U TOOOYHBIX MPOAYKTOB.

2 cemectp (44 4)

Pa3nen 4. CTpoeHHe U CBOiicTBA oprannvyeckux BemecTs (324)

Tema 4.1. Knaccupukanusi, cTpoeHHEe M HOMEHKJIATYpa OPraHUYeCKHX
BemiecTB (124)

[Ipenmer opranndeckoi XuMuu. B3anMOCBs3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB. XHMHYECKOE CTPOEHHE KaK IOPSNOK COCAUHEHHs aTOMOB B MOJIEKYJIE
COIJIaCHO MX BaJIeHTHOCTH. OCHOBHBIE NOJIOXKEHUSI TEOPUU XUMHUYECKOIO CTPOEHUS
opraHudeckux coeauHeHuii A.M. bytiiepoBa. YriepoaHblid CKEJIET OPraHHYECKON
MOJIEKYJIbl.  MOJIEKYJIIpHBIE W CTPYKTYpHbIE (pa3BEpHYThIE, COKPAILLEHHBIE)
XUMHUYecKue QopMyiibl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOCHHUS
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Mosiekys. M3omepus u wu3omepbl (CTpyKTypHas, TreoMeTpudeckas (Iuc-TpaHc-
uzomMepusi). Kpatnocts xummudeckoit cBsa3u. Ilonstue o GyHKUMOHANBHON Tpyrie.
[lpuHiunel  KIaccUPUKALUM ~ OPraHUYECKUX  COEIMHEHUU. MexayHapoHas
HOMEHKJIATypa U MIPUHIUITBI HOMEHKIIATYpbl OPraHUYECKUX COECTUHEHUH.

Tema 4.2. CBoiicTBa oprannyeckux coequHeHuii (164)

OU3NKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTACIbHBIX KIACCOB
(ocobeHHOCTH KIIacCH(DUKAIIMU M HOMEHKIIATypbl BHYTPU KJIACcCa; TOMOJIOTHYCCKUHN
psan u obmas Gopmyna; nomepus; (pu3ndecKue CBOWCTBA, XUMUYECKHUE CBOWCTBA;
CIIOCOOBI TTOTYYEHUS): — MPEACTbHBIC YTIECBOAOPOAbI. ['OpeHne MeTaHa KaK OJIMH U3
OCHOBHBIX MCTOYHHKOB TEIUIA B MPOMBIIUICHHOCTH M ObITY. CBOWCTBA MPUPOTHBIX
YTJIEBOJIOPO/IOB, HAXOXKECHUE B MPUPOAE U MPUMEHECHHUE AJIKAHOB; 2

— HETpeJeIbHbIE U apoMaTHYEeCKHe YyriaeBogoponl. [lonuMepusanus 3THiIeHa Kak
OCHOBHOE€ HAIpaBJICHWE €T0 HCIOJIb30BaHUs. ['OpeHHe aleTuieHa KaKk HMCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKHU U PE3KU METAJUIOB; 2

— KHUCJIOPOJICO/ICpKAIINE COCMHEHUS (CIHUPTHI U MPOCThie A(UPHI, (PEHOIIBI,
aJbJIETUIl U KETOHBI, KapOOHOBBIE KHUCIOTHI M WX Mpou3BoaHbIe). [IpakTuueckoe
MpPUMEHEHUE ATWICHIJIMKOMS, riauiepuna, (genona. [IpumeHenue dopmanbaeruaa,
aleTanbAeTua, YKCYCHON KUCIOThl. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromniue cBoMCTBa Mbla; 2

— a30TcoJiepKaIie COeIMHEHUS (aMUHBI U AMUHOKUCIIOTHI, OCIIKK). 2

Knaccuduxanust 1 0COOEHHOCTH OpraHUYECKUX peakiuid. PeakiiMOHHBIE IIEHTPHI.
Pamukanel. IlepBoHauandpbHBIE TOHATHS O THIAX W MEXaHU3MaX OPTaHUYECKHX
peaKunil.

Tema 4.3. Oprannyeckue BelIeCTBA B JKU3HEAEATEIHLHOCTH YeJIOBEKA.
IIpou3BoACTBO M NMpPUMEHEHHE OPraHUYECKUX BeleCTB B MPOMBIILJIEHHOCTH

(44)
buooprannueckue coequnenus. [I[pumMenenne u 6uoIOTUYECcKas posib YriIeBOIOB.
OxucrieHrue YriaeBOJOB — WMCTOYHUK OJHEPruM SKUBBIX oOpraHuzmoB. OoOmactu

NpUMEHEHUsT aMUHOKuCHOoT. [IpeBpamieHuss O€IKOB TNHUINM B  OpraHU3ME.
buonornyeckue Qynkiuu OenkoB. buonormyeckue QyHKimu KupoB. Poib
OpPraHMYECKON XUMHH B PEIICHUU MpoOJieM MuieBoi 6e3onacHoct. HykinenHoBbie
KHCJIOTBI: cocTaB W cTpoeHue. CrpoeHne HykineoTuaoB. CocTaB HYKIEMHOBBIX
kucinotr (JHK, PHK). Ponab HyKJIEMHOBBIX KHCJIOT B >KU3HEICATCIBHOCTH
opraHn3MoB. [IpoM3BOACTBO OpraHMYECKMX BELIECTB: MNPOWU3BOACTBO METAHOJA,
nepepaboTka HepTu. [lonuaTUieH Kak KPYMHOTOHHAXHBIA MPOAYKT XUMHUYECKOTO
npousBojcTBa. [Ipumenenne stuneHa. [IpouM3BOACTBO M NMpPUMEHEHUE KaydyKa H
pe3unbl. CHHTETMYECKHME M HMCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA.
[IpakTH4YeCKOE HCHOJIB30BAHHE BOJOKOH. CHHTETHYECKME IUICHKW: HW30JSALUUAS IS
MIPOBOJIOB, MEMOpPAHBI JIsl ONIPECHEHUS BOJIbI, 3AIIUTHBIE TUICHKH JJIsl aBTOMOOWIICH,
IUIACTBIPU,  XUPYPrUYECKUE  MOBA3KU. HOBBIE  TEXHOJOTMM  JAJIBHEUIIETrO
COBEPIICHCTBOBaHMUSI MOJIMMEPHBIX MaTepuanoB. Pojib opraHuyeckoll XuMHUH B
pelieHnyu TpoOJieM SHEpreTuyeckord Oe30macHOCTH, B PA3BUTUU  MEAMIIMHBI,
CO3[JaHUM HOBBIX MATEPHAIIOB, HOBBIX HCTOYHHUKOB SHEPruu (ajibTEpHATUBHbBIC
VCTOYHHUKH SHEPTUN)

Paspean S. KuHernuyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NMPOoTEeKAHUsI XUMHYECKUX peakuuii (4 1)
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Tema 5.1. KuHerHueckme 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHX
peakumi (2 4)

Xumuueckue peakiuu. Knaccudukanus XuMUYECKUX peakuuid: mo (azoBomy
coctaBy (TOMOT€HHbIE M T€TEPOreHHBbIE), IO HCIOJb30BAHUIO KaTaln3aTopa
(kaTanuTHYEeCKUE W HekaTaiuTtuyeckue). CKOpPOCTh peaklMH, €€ 3aBUCHUMOCTb OT
pa3MyHBIX  (AKTOPOB: MPHUPOIBI  PEArHpPyIOUIUX  BEHIECTB, KOHIEHTPALMU
pearupyrommx BellecTB, TemmepaTypel (mpaBwio Baunr-T'odda), mmomanu
PEaKIIMOHHON MOBEPXHOCTH, HAIMYUS KaTalu3aTopa. Polib kKaTannu3aTtopoB B MPUPOEC
U TOPOMBIIIJIEHHOM TMPOU3BOJICTBE. OJHEPrusi AaKTHUBAUHU. AKTUBUPOBAHHBIN
kommuieke. Karanmuzatopsl u  kKatanu3. Ponb  Karanm3aTOpoB B MPUPOAE H
MPOMBIILJICHHOM MPOU3BOJICTBE.

Tema 5.2. TepmoauHaMmuuyeckne 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHX
peaknuii. PaBHoOBecHe XUMHYECKUX peaKkuid. (249)

Pa3znen 6. JlucnepcHblie cucteMbl (44)

Tema 6.1. /IlucnepcHbie cucTEMbI H (PAKTOPBI HX YCTOHYHBOCTH (24)

HMucnepcuble cuctembl. Koimouaneie cucteMbl. VICTHHHBIE — PacTBOPHI.
PactBopenue  kak  ¢uzuko-xumuueckuit  mporecc.  PactBopel.  CriocoObl
MIPUTOTOBIIEHUST pacTBOpoB. PacTBopumocTs. MaccoBass [0ys1 pacTBOPEHHOTO
BellecTBa. [IpenenbHO NOMyCTUMbIE KOHLIEHTPALMU U UX HUCHOJIb30BAHUE B OLICHKE
AKoJIoTHYeCcKON Oe3omacHocTU. Knaccudukaiuss AUCHIEPCHBIX CHUCTEM IO COCTaBy.
Ctpoenue u (akTopsl YCTOMYMBOCTH JIUCIEPCHBIX cHUCTeM. Pacro3HaBaHue
WCTUHHBIX PACTBOPOB, KOJUIOUJIHBIX PACTBOPOB M T'PyOOJUCIEPCHBIX CHUCTEM.
Crpoenue mulieiibl. PaccenBanue cBeTa npu MPOXOXKIECHUU CBETOBOTO IMyYKa Yepes
ONTHYECKH HEOTHOPOIHYIO cpeay (3¢ dexra Tunmans).

Tema 6.2. HcciaenoBanue CBOWCTB JAHMCIEPCHBIX CHCTEM [JIA  HX
uaeHTupukanuu (2)

[IpuroroBieHue pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHIEHTpAIMK (C MPAKTHKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMU ), OIPEICIICHUE CPEJIbl BOAHBIX PACTBOPOB.

Pasznen 7. KauyecTBeHHble peaknuu OOHAPY:KEHMSI HEOPraHMYECKHUX U
opraHn4yeckux BemecTn (44)

Tema 7.1. O0Hapy:KeHHEe HEOPraHUYECKHX KATHOHOB M AHHOHOB (24)

KadecTBeHHBIE XMMHYECKHE pEAKIMH, XapakTepHbIe i OOHApY>KEHUS
HEOPTraHWYECKUX BEUIECTB (KaTHOHOB U aHMOHOB). COCTaBlIeHNE YPAaBHEHUHN peakui
oOHapy>keHust KaTuoHOB [-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U MOHHOMU
dbopmax. Peakiuu oOHapyKeHUSI HEOPraHUYECKUX BEIIECTB B PeajbHBIX OOBEKTaxX
OKPYKAIOIIEN CPEBI.

Tema 7.2. OOHapy:xeHHe OPraHMYeCKHX BeIECTB OTAEJbHBLIX KJIACCOB C
HCI0JIb30BAHMEM KAaYeCTBEHHbIX peakuui (24)

KadecTBeHHBICE XMMHYECKHE pEAKIMH, XapaKTepHble i1  OOHApYKEHUs
OTJICTILHBIX KJIACCOB OPTaHWYECKUX COCTUWHEHUMU: ()EHOJIOB, aJIbJIETHAOB, Kpaxmaia,
YKCYCHOM KHCJIOTBI, aMUHOKUCIOT U J1p. [leHarypammsi O€nKOB Mpu HarpeBaHUH,
I[BeTHbIE peakiuu OenkoB. CocTaBlieHHE KAa4eCTBEHHBIX PEAKIMi OOHAPYKEHUS
OpPTraHUYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB.
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Y4eOHO-MeTOAMYeCKHE CPeACTBA 00yUeHUsI
IlepeyeHb OCHOBHOM JIUTEPATYPbI:

1. Xumus s npodeccuii U CreUuatbHOCTEH €CTEeCTBEHHO - HAYYHOTO MPOQHIISA:
yue6. s CIIO / Tlox pemakmueit O. C. ['abpuensna. -6-¢ u3g., crep. - Ul
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2. Caenko O.E. Xumus: yueOnux mius xowtemkeit / O.E.Caenko. — U3n. 2- e.-
PocroB n/1: dennke, 2018. -282 c.

IlepeyeHb 10MOJIHUTEIBHOM JIUTEPATYPHI:
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N.B.boromonoBa. - M.: Amedpa - M, 2020. -336c. Pexum npocrymna:
WWW.znanium.com

4, ®umumonoBa H.A. Opranmueckas xuMusl (3JEKTPOHHBIH pecypc) YueO.
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1.  http://znanium.com/ - D1eKTPOHHO-OMOIMOTEUHAS cCHcTeMa Znanium.com
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Y4eOHO-TEeMATHYECKNH TIJIAaH

Homep Tema Koua-Bo
TeMBbI 4acoB
1 cemecTp
1 Pa3zaes 1 OcHOBBI CTPOCHMS BELIECTBA 4
2 Tema 1.1. CtpoeHne aTOMOB XUMHYECKUX 3JIEMEHTOB U 2
pUpoa XUMUUECKOU CBSI3U
3 Tema 1.2. Tlepuonuueckuit 3akoH u Tadbnuma J[.1. 2
MenneneeBa
4 Paznen 2. XuMuyeckne peakunu 4
5 Tema 2.1. Tunbl XUMHUUYECKUX pEAKIIUAMA 2
6 Tema 2.2. DaeKTpOAUTHYECKAS AUCCOIUALIUS U 2
MOHHBIN 00OMEH
7 Pa3znen 3. CTpoeHue u CBOICTBA HEOPTAHUYECKHUX 6
BeLIECTB
8 Tema 3.1. Knaccudukaiusi, HOMEHKJIaTypa U CTPOEHHUE 2
HEOPTaHUYECKHUX BEIIECTB
9 Tema 3.2. ®U3UKO-XUMHUYECKHUE CBOMCTBA 2
HEOPTaHUYECKUX BEIIECTB
10 Tema 3.3. TIpor3BOACTBO HEOPTAHUYECKUX BEILIECTB. 2
3Ha4YeHUE U IPUMEHEHUE B OBITY U HAa MPOU3BOJICTBE
Bcero 14
®opma atrectaruu — duddepeHnnpoBaHHbIif 3a4eT
2 cemecTp
1 Paszgen 4. CtpoeHme M CBOHCTBA OPraHM4YeCcKHX 32
BelleCTB
2 Tema 4.1. Knaccudukaius, CTpoeHUE 1 HOMEHKJIATypa 12
OpraHUYeCKUX BEIIECTB
3 Tema 4.2. CBolicTBa OPraHUYECKUX COETMHEHMI 16
4 Tema 4.3. Oprannyeckue BeIiecTna B 4
KU3HEJEATENbHOCTU yenoBeka. [Ipon3BoacTBo u
MPUMEHEHUE OPraHNYECKUX BEUIECTB B
MIPOMBIIILIEHHOCTH
3) Pazngen 5. Kunernvyeckue u TepMOIUHAMUYECKHE 4
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peakuui
6 Tema 5.1. Kunetnueckue 3akOHOMEPHOCTH ITPOTEKAHMS 2
XAMUYECKUX PEAKINI
7 Tema 5.2. TepmoauHaMU4YecKre 3aKOHOMEPHOCTH 2
MMPOTEKAaHUs] XUMUUECKHUX peakunil. PaBHoBecue
XAMHUYECKUX PEAKIUM.
8 Pa3nea 6. lucnepcHble cCHCTEMbI 4
9 Tema 6.1. JlucriepcHble CUCTEMBI 1 (PAKTOPBI UX 2
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YCTOMYUBOCTH

10 Tema 6.2. MccnenoBanue CBOMCTB IUCIIEPCHBIX CUCTEM 2
JUTSL UX UAEHTU(UKAIIU
11 Pa3znen 7. KauecTBeHHbIE peakuu 00HAPYKEHUS 4
HEOPraHMYEeCKHX M OPraHN4YeCKNX BelleCTB
12 Tema 7.1. O6Hapy>keHHEe HEOPTAaHUYECKUX KATUOHOB U 2
aHUOHOB
13 Tewma 7.2. O6HapyXeHUE OPraHUYECKUX BEIIECTB 2
OTJIEJIBHBIX KJIACCOB C UCIOJIb30BAaHUEM KauyeCTBEHHBIX
peakuuii
Bcero 44
dopma aTTecTalmu - SK3aMEeH
Hroro 58
Bcero 58
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TemaTuuyeckoe NVIAHUPOBAHUE
Xumus (58 yacosB, 1yac B He1eJ110)

Ko Jomaiu

I[lnannpyemble pe3yabTaThbl 00yUeHUsI Buabi u
oo Hee (popmbl

Ne | BO Conepxanue 3a1aHH Ipeamernbie MeTtanpeaMeTHbIe
ga MaTtepHuaja KOHTPOJI
€
co A1
B
1 cemecTp

VYuebuuk: Xumus 11 npodeccuii U criennaibHOCTEH ecTeCTBEeHHO - HayuHoro npoduis: yued. Jms CIIO / Ilox penakmueit O. C.
["abpuensna. -6-e uzn., crep. - UL «Akagemus», 2019.-400c.

Pasjen 1. OcHOBBI cTPpOeHMs BelecTBa (4 4)

CtpoeHue aToMOB
XUMHYECKHX
3JIEMEHTOB U
npupona
XUMHUYECKOU
CBSI3U

§1-2

ITepuoanueckuit
3aKOH U Ta0IHIa
J.N. Menneneena

§1-2

CoBpemeHHasi ~ MOJAeNb  CTPOCHHS  aroma.
OneKTpoHHas KOH(Urypauus aToma.
Knaccudukanus XuMuaeckux

3JIEMEHTOB (s-, P-, d-a;mementsi). BaneHTHbIC
AJIEKTPOHBI. BanenTtHOCTS. OneKTpoHHas
MIPUPOJA XUMUYECKON

CBSA3M. DJIEKTPOOTPULIATENLHOCTh. KoBaneHTHas
CBS3b, €€ PpA3HOBUJHOCTU U  MEXaHU3MBI
o0Opa3oBaHus

(0OMEeHHBIN M JOHOPHO-AKIENTOpHBIN). MoHHas
cBA3b. MeTannuueckas cBsi3b. BonoponHas
CBSI3b.

Me:xMoneKkyaspHble B3aUMOACUCTBHUS.

W3oTonbl, = OCHOBHOE U  BO30YXIEHHOE
COCTOSIHME aToMa, THOpHUIU3alUs aTOMHBIX
opOuTaneil. [Tepuoanueckas cucrema
xuMudeckux aneMmeHtoB J[.M. Menaeneena.

®usnyeckuit cmpica [lepuoguyueckoro

PeryasituBHbie

CucremMaTu3upoOBaTh 3HAHUS UCIIOJIB3YS
3a/IaHHbIE KPUTEPHUHU.
ITo3HaBaTe/bHBIC

Hcnonws3oBarh pa3nnyHble UCTOYHHKHU
“HpOpMalUU C [EITbI0  TOJYYCHHS

3HAHUH.

KoMMmyHuKaTUBHbBIE

AJeKBaTHO OIICHUBATh paboty
CBEpCTHUKOB,  BBICKa3bIBaThb  TOYKY
3pEeHUs.

KP Nel
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3akoHa JI.MI. MenneneeBa. 3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB XHMHYECKHX DBJIICMCHTOB,
00pazyeMbIX HMHU

MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C

MOJIOKEHUEM  XHMHMYECKOrO  JJIEeMEHTa B
[Tepuoanueckoit

cucreMe. MUpPOBO33pEHYECKOE M HAYYHOE
3HaueHue Ilepmoauueckoro  3akona  JI.W.
Mengeneesa. [Iporao3sl

.. Meneneesa. OTtkpsiTHE HOBBIX

XUMHUUYECKUX JJIEMEHTOB. PellieHue mnpakTuKo-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapakTepHU3al0 XUMUYECKUX AJIEMEHTOB
«MeTtamueckue / HEMETaNIMYECKUE CBOICTBA,
AJEKTPOOTPUIATEIBHOCTh M CPOACTBO K
AIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHHEM M
MOJOKEHUEM B  TMEPUOJMYECKOM  CHUCTEME
XUMH4YEeCcKUX 3neMeHToB /.M. MeHaeneeBay.

Pa3znen 2. Xumuueckue peakuuu (4 4)

Tuner XuMHUYECKUX

peaximii §10-12
DIIEKTPONUTHYECKAS
JVICCOIIMAIINS U MOHHBIN
o0MeH
§15

Knaccudukanus u TUIIBI XUMHYECKHUX PEAKIIH C
y4acTHEM HEOPraHUYECKUX BEIIECTB.
KonuyecTBeHHbIE  OTHOIIEHUS B XHMHHU.
OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHH U
pacyeTsl 10 YPaBHEHUSAM XUMHUYECKUX PEaKLUMN.
Monp Kak eAuHWIA KOJIMYECTBA BEHIECTBA.
MonsipHast Macca. 3aKOHBI COXPAaHEHHUS MacChl U
sHeprun. 3akoH ABoraapo. MosipHBIH 00beM
ra3oB. OTHOCUTENbHAS TIOTHOCTH T'a30B.
Peakuunu komruiekcooOpa3zoBaHUsl C y4acTHEM
HEOpPraHWYeCKHX  BEmIeCTB  (Ha  mpumepe
TUJIPOKCOKOMITJIEKCOB

PeryasaTuBHbie

Knaccugpunuposars uH(pOpMalHIO,
UCIIOJIB3YS pa3HbIE HICTOYHUKHU.
Ilo3naBartebHbIE

AHanu3upoBaTh HarisgHbIEC SABICHUS U
nHpopmanuio BepOaIbHOM u
MUCHbMEHHOU (DOPMBI.
KoMMyHuKaTHBHBIE

JlaBaTh aleKBaTHYIO OIEHKY pabote
CBEPCTHUKA, TPUHUMATh YyYacTHE B
KOJIJIEKTUBHOM J€ATEIBHOCTH.

B, @O, T

PT, 11O

KP Ne2
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OHMHKa 1 aJ'II-OMI/IHI/IH).

Teopust  JIEKTPOJIUTUYECKONH  JUCCOLMALIMU.

Peakuuu wonHoro oOmena. CocraBieHue

peaknuii MOHHOrO OOMEeHa IyTeM COCTaBJICHUS

UX TOJHBIX M COKpAIIEHHBIX  HMOHHBIX

YpaBHEHUM.

I'maponusz conel. 3HaueHWe TUAPOJIM3a B

OMOJIOrMYECKHUX O0OMEHHBIX nporeccax.

[Ipumenenue ruaponnsa B

IIPOMBIIIJIEHHOCTH.

Pazpean 3. CTpoeHue M CBOIiCTBAa HEOPraHUYECKHUX BelecTs (6 1)
Knaccugukanus, IIpeamer Heoprannyeckor XuMuH. B3aumocBss3s | PeryiasiTuBHbIe CP,
HOMEHKJIaTypa 1 §17-18 | Heopranndeckux BemectB. Kiaccudukanus | @opMyaMpoBarh BEIBOJbI K Pa3IMYHBIM
CTpOCHHE HEOpraHMYecKuX BeulecTB. [IpocThie U CI0KHBIE | SBJICHUSIM, ONHMPAsACh Ha IOJYYEHHYIO
HEOPraHUYECKHUX BemiectBa.  OCHOBHBIE  KJIACCHI  CJIOXKHBIX | HHGOPMAIHIO.
BEIIECTB BeulecTB  (OKCHIbBI, THAPOKCUAbI, KHUCIOThI, | [lo3HaBaTebLHBIE
OU3NKO- XUMUYECKUE COJIN). Homenknarypa U Ha3BaHnue | [IpumensaTs nonydennyro unpopmanuo | PO, PT
CBOICTBa HEOPraHMYECKUX BEIIECTB MCXOAs U3 UX | B pa3NUYHbIX O0OJacTsIX HAyKM U B
HEOPraHUYECKUX XUMUYECKOH  (OpMysabl WM  COCTaBJIEHHUE | )KU3HHU.
BEIIECTB. XUMHUYECKOH (opmyibl ucxoas U3 Ha3BaHUs | KoMMyHUKaTHBHBIE
§19-20 | BemecTBa 1o MEXyHapOIHON wiM | Beictynate co CBOEHW TOYKOW 3peHUs

TPUBUAIBHON HOMEHKJIATYpeE. nepe KOJUIEKTUBOM

MexmonexynspHble B3aMMOJCHCTBHSI.

Kpucrannoruapatel. ArperatHble  COCTOSIHHS

BemecTBa. Kpucrtammdeckue u  amopdHble

BellecTBa. TUINBl KPUCTAIIMYECKHX PELIETOK

(aromHas, MOJIEKYJISIpHAas, WOHHa,
IIponsBoacTBO MeTaJuIhdeckas). 3aBHCUMOCTh  (U3HYECKUX | PeryasiTHBHbIE: yMETb CaMOCTOSTEIBEHO b
HEOPraHUYECKUX §21 CBOICTB BEILIECTBA OT THUIA KPHUCTAJUIMYECKOM | IaHUPOBATH yTu AOCTHXKCHH, 0
BEIECTB. 3HAYCHHUE U pemeTku. [IpuarHBI MHOrOOOpa3us BEIIECTB. CaMOCTOATENBHO OIIPEACIATE eI ’
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pUMEHEHUE B ObITY U Ha
IIPOU3BOJICTBE

CoBpeMeHHbIE MPEJICTaBIEHUSI O CTPOEHUM
TBEPJBIX, >KUIKUX M Ta3000pa3HbIX BEIIECCTB.
Kunkue KpuCTaIbL.

Metamnel. O0ue QU3NYECKue W XUMUYECKHE
cBoiictBa MeraioB. CnocoObl  MOITy4eHUs.
3Ha4YeHrEe METAJJIOB M HEMETAJIOB B MPUPOJIE U
AKHU3HEIEATEIIbHOCTH 4YEJIOBEKa W OpPraHU3MOB.
Koppo3us MeramioB: BUIbI KOPPO3UH,

CHOCOOBI 3aUTHl METAJUIOB OT KOPPO3HUHU.
OOmue mpencTaBiIeHUs] O IPOMBIIIEHHBIX
crioco0ax IMOJIy4eHHs] XUMHUYECKUX BELIeCTB (Ha
npuMepe TMPOW3BOJACTBA aMMHAaKa, CEPHOM
KHCJIOTHI).

YepHas u nBetHas meranyprus. [Ipaktudyeckoe
OPUMEHEHHE DJIEKTPOJIM3a s IOJyYeHHs
MIEJIOYHBIX, MIETTOYHO3EMENBHBIX METAJJIOB |
ITIOMUHUS. Crexno u CHJIMKATHas
MIPOMBIIIIEHHOCTD.

[Tpobaema 0TX010B M TOOOYHBIX IPOJTYKTOB.

JICSATSIILHOCTH, BEIOHMpATh Haunbonee
3¢ PEeKTUBHBIC PEIICHUS .
IMo3HaBaTeJbHbIE: COCTaBIISATh TE3UCHI U
KOHCIICKT TEKCTa.

KoMMyHUKATHBHBIE: KOJUICKTUBHO

(hopMynmrpoBaTh IENH U 3a/Ia4H yPOKa

1o, b

PT,b

1o, b

IIP Nel

®opma arrectanun: JudPepeHIUPOBAHHBIN 3a4eT

2 cemecTp

VYuebnuk: Xumus i npodeccuit u criennaibHOCTEN eCTeCTBEHHO - HayuHoro npoduis: yueb. s CIIO / Tlox penakuueit O. C.

["abpuensina. -6-e uszn., crep. - Ul «Axanemusi»n, 2019.-400c.

Paznen 4.

CTpoeHue U CBOIiCTBAa OpraHu4YecKux BemiecTs (664)

I'naBa 4 Crpoenune atroma u nepuoandeckuii 3axon /.. MenneseeBa (324)

8-13

[

Knaccudukanus,
CTpPOEHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

§1-2

[IpeameTt opranuyeckoi xumun. Bzaumocssi3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB.
XUMHIEeCKOE CTPOCHUE KaK TIOPSAIOK COSTUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJCHTHOCTH.

PerynsitTuBHbie
Knaccudunuposats nHpopmannio
OTMPAsICh Ha 3a/IaHHBIC KPUTEPUH.
ITo3HaBaTe/IbLHBIE

PT
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CBolicTBa OpraHMYECKUX
COCIMHEHU N

§ 3-4

14- | 1

21 6
Opranuyeckue BeLECTBA §5
B JKU3HEIESITEIbHOCT U
yeJIOBEKa.
[TIponsBoacTBO 1
MIPUMEHEHUE
OpPraHMYeCKHUX BEIIECTB B
MIPOMBIIIUICHHOCTH

22- 4

23

OCHOBHBIE MOJOKEHNUS TEOPUH XUMHUECKOTO
CTPOEHHUA OPraHUYECKUX coequHeHn A.M.
ByTtnepoBa. YriepoaHslil CKeleT OpraHu4ecKoi
MOJIEKYJIbl. MoNIeKyIsIpHbIE U CTPYKTYpHBIE
(pa3BepHYTHIC, COKPAIICHHBIE) XHMUYECKHUE
(hopMyITBl. 3aBHCHMOCTH CBOWCTB BEIIIECTB OT
XUMHMYECKOTO CTpOeHUs MosieKyn. Mzomepus u
M30MeEpHI (CTPYKTYpHasi, reoMeTprudeckas (1uc-
TpaHc-u3oMepusi). KpaTHOCTh XUMUYECKOI CBSI3H.
[onsitre o dyHKIMOHANBHOM rpymme. [[puHIATIEL
KJIacCU(UKAIIMY OPTaHHYECKUX COCTUHEHUI.
MexayHapoaHas

HOMEHKJIaTypa ¥ MPUHLHUIBI HOMEHKJIaTyphl
OPTraHUYECKUX COEAUHEHUM.

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX
COCTMHCHHM OTAEIBHBIX KJIAacCOB (0COOCHHOCTH
KJIACCU(UKAIIH

Y HOMEHKJIaTYpbl BHYTPHU KJlacca; FTOMOJIOTHYECKHMA
psa u obmiast popmyiia; nzomepust; Gu3NIECKUe
CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
MOJTyYEHHS):

— TpenenbHbIe YIieBogopoabl. ['openre MetaHa
KaK OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
MPOMBIIIIJIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX
YTJIEBOJIOPO/IOB, HAXOX/ICHNE B IPUPOJE U
NPUMEHEHHUE aJKaHOB,;

— HellpeJeNbHbIe 1 apOMAaTHYECKHE YIIIEBOAOPOIbI.
ITonumepur3anus 3THIEHA KAK OCHOBHOE
HaInpaBJIEeHHE €r0 NCIOIb30BaHus. [ opeHne
aleTUIeHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHU JJIS CBAPKH U PE3KHU

METaJIJIOB;

— KUCIIOPOZCOAEp KaIlie COSTUHEHUs (CIIUPTHI U
POCThIC APUPHI, HEHOJIBI, ATbACTUBI U KETOHBI,
KapOOHOBBIE KUCIIOTHI M X MMPOU3BOHBIE).

CTpouth peueBo€ BbICKa3bIBAHUE HA @O0, b
OCHOBE IOJyYEeHHOH HH(OpMAIIHH.
KoMMyHuKkaTUBHBIE
[Monyuars wuHpOpMammio, pabortas B
KOJUICKTHBE.
T
KP Ne4
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[IpakTHueckoe NpUMEHEHUE STUIICHTINKOIIA,
rurepuna, penona. [Ipumenenne popManbaerua,
aneTaibAeruaa, yKCycHoi Kucnorel. Mpuia kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT. Motomiue
CBOICTBa MBIJA;

— a30TCOAEpIKaIINe COeTUHEHUS (AMUHBI U
aMUHOKHCIIOTHI, OCITKH).

Knaccudukanms u ocoOeHHOCTH OPTaHUUECKIX
peakuuil. Peaknuonnslie neHTpbl. Pagukanesl.
IlepBoHauanbHbIC

MOHATHSA O TUIIAX U MEXaHU3MaX OPraHMYECKUX
peaKLmid.

Buooprannueckue coenunenus. Ilpumenenue u
Onosornveckas poib yrieBonoB. OKucieHHe
YTJIEBOJIOB — HICTOYHHK SHEPTHH KUBBIX
opranu3mMoB. O0nacTy NpUMEHEHUs] aMUHOKHUCIIOT.
[peBpatenus 6EIKOB MHIIHA B OPraHU3ME.
Buonoruueckue ¢pyHkunu 6enkoB. buonoruueckue
¢byHKUIUHN KUPOB. Pob opraHnueckoi XuMuy B
peleHny npooJieM NMUIIEeBOK 6€30IaCHOCTH.
HyxiienHoBBIE KUCIOTHI: COCTaB U CTPOCHUE.
Crpoenune HykineoTna0B. COCTaB HYKJIEMHOBBIX
kucnot (JJHK, PHK). Ponp HyKIIeHHOBBIX KHCIIOT B
JKU3HEESITETbHOCTH OPraHU3MOB.

Paspnean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUA XMMHYECKHX peakuni (449)

Kunernueckue §6 Xumngeckue peakiun. Knaccudukamnms PeryasiTuBHbIE b, T
24 3aKOHOMEPHOCTHU XMUMHYECKHX PEaKIuii: 110 (pa3oBoMy COCTaBy KnaccuuupoBaTb NOHATHS HA OCHOBE

[IPOTEKAHUSA XUMUYECKUX (rOMOTEHHbIE ¥ T€TEPOTeHHBIE), 11O OIIPEACIICHHBIX KPUTEPUEB.

peaxkuui HCTIOJIb30BAHHIO KaTAIM3aTOPa (KATATUTHYECKHE U | [[o3HABATEILHbIE

TepmoanHaMuueck ue §9 HCKATAIMTHUECKNC). [IpuMeHATh MOTydYEHHBIE 3HAHNS B @O0, PT

CKOpOCTh PeaKIy, €€ 3aBUCUMOCTH OT Pa3THMIHBIX

3aKOHOMEPHOCTHU pa3nUYHBIX 001aCTAX HAYKU U JKU3HU.
25 (haKTOpOB: MPUPOJIBI PEArUPYIOIIUX BEIIECTB, K B

MIPOTEKAHUS XUMUYECKUX KOHIIEHTPAIIHH PEATHPYIOIIIX BEIIECTB, OMMYHHUKATHBHbIE

DopMynMpoBaTh peyeBbie u
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peaKkIui.
PaBHOBecHe XUMHYECKHUX
peakuuii

Temmeparypsl (npasuiio Baut-I'odda), mromann
PEaKIMOHHOM MOBEPXHOCTH, HATTHYHS
Kataun3aTopa. Poib kaTanu3aTopos B IpUpoae U
MPOMBIIIIJICHHOM TIPOU3BOJICTBE.

OHeprust akTUBalUK. AKTUBUPOBAHHBINA KOMILIEKC.
Kartanuzarops! u katanuz. PoJsib kKaTaau3aTopoB B
npupojae u

MPOMBIIIIJIEHHOM TIPOU3BOJICTBE.

Knaccudukarms XuMIIecKuX peakiuii: mo
TEIIOBOMY 3P PEKTy (IK30TepMUIECKHE,
SHJIOTEPMUYECKHUE ), TIO 00paTUMOCTH (00paTUMEBIC
1 HeoOpaTumblie). TermmoBsie 3P HEKTH XUMHYECKUX
peakuuil. TepMOXUMUYECKUE YPABHEHHUS.
O0patuMocTh peakiuii. XMMUYECKOE PABHOBECUE
W €T0 CMEUICHHUE MOJI ACHCTBUEM Pa3IMIHbIX
(hakTOpoB (KOHIEHTPAIIHS PEareHTOB WIIH
MPOAYKTOB PeaKiiu, IaBICHUE, TEMIIEpaTypa) IS
CO31aHuA OIITUMAJIbHBIX YCJ'[OBI/II\/'I MMPOTCKaHUA
XUMHAYECKHX MTPOLIECCOB.

ITonsiTHE 00 SHTANBIUK U SHTPOIIUHN. DHEPIHs
I'n66ca. 3akon ['ecca u ciepctBus u3 Hero. Ponb
CMEILEHHS

paBHOBECHS B TEXHOJIOTHUECKUX MPOLIECCAX.

IIMCBbMCHHBIC BbICKA3bIBAHU .

00)

KP Ne5

Paznen 6. Jucnepcubie cucTeMbl (44)

26

JucrniepcHble CUCTEMBI U
(dakTopbI NX
YCTOMYUBOCTH

§ 11-12

Hucnepcusie cucteMbl. Komtonaabie CHCTEMBI.
HcTuHHBIE paCTBOPBHL.

PacTBopenue kak pU3NKO-XUMHYECKHAN TIPOIIecC.
PactBopsl. CriocoOBI IPUTOTOBIICHUS] PACTBOPOB.
PactBopumocTs. MaccoBast 40151 paCTBOPEHHOTO

PeryasaTuBHbie
@opMynHMpoOBaTh BBIBOJbI HA
OCHOBAHUU PA3JIMYHBIX PACYETOB.
Ilo3HaBaTebHBIC
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Uccnenosanue cBONUCTB
JIUCTIEPCHBIX CUCTEM JIst
WX WICHTH(PUKAIINH

§ 11-12

BemiecTBa. [IpeaenbHo JOMyCTHMbIE KOHIIEHTPAIUN
U UX UCIIOJIH30BaHUE B OLICHKE 3KOJIOTHYECKON
Oe3omacHoCTH.

Knaccudukanms aucnepcHbIX CHCTEM O COCTaBYy.
Crpoenue u HakTOpbl YCTOHUUBOCTH JUCIIEPCHBIX
cucreM. PacriosHaBaHne HCTHHHBIX pacTBOPOB,
KOJIJIOUIHBIX PacTBOPOB U rPpyOOTUCTIEPCHBIX
cucteMm. CtpoeHue muLenbl. PaccenBanue cBeta
IPH IIPOXOXKICHUH CBETOBOT'O IyYKa yepes
ONTUYECKU HEOTHOPOAHYIO cpeny (3ddexra
Tunnans).

[IpuroroBnenne pacTBOPOB 3a1aHHON (MOJISPHOI)
KOHIEHTPAIMU (C MPaKTHKO-OPHEHTHPOBAHHBIMH
BOIMIPOCaMH), OTIpE/ICIICHUE CPEIbl BOAHBIX
pacTBOpOB.

[IpousBoauTh Mo3TanHOE
HCIOJIb30BaHNE WHPOPMAIUH.
KoMMyHuKkaTUBHBIE
DopMynupoOBaTh BHIBOJIBI HA
OCHOBaHUU NPOJICTaHHONW PabOTHI
CBEPCTHUKOB.

CP,

KP Ne6

Pa3zpen 7.

KauyecTrBenn

bIC pCAKIUHU oﬁﬂapyme}mﬂ HEOPraHMvIECCKUX U

OpraHHYecKuX BelecTB (44)
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OO6HapyxeHue
HEOPTraHMYECKUX
KaTHOHOB U aHHOHOB

§ 23

29

OO6HapyxeHue
OpPraHMYECKHUX BEIICCTB
OT/AEJBHBIX KJIACCOB C
UCIIOJIb30BaHUEM
Ka4eCTBEHHBIX PEaKIUi

§ 24

KavecTBeHHbIE XMMUYECKUE PEAKIINH,
XapakTepHbIe 1JIsi OOHAPYKEHHsI HEOPTaHMYECKUX
BEIIECTB (KaTHOHOB M aHHOHOB). CocTaBJieHHE
ypaBHEHUH peaknuii oOHapyKeHus KaTHoHOB -V
TPYIII ¥ aHKOHOB, B T.4. B MOJICKYJISIPHOU 1
WOHHOH (opmax.

Peakuny oOHapyKeHHsI HEOPTaHUYECKHX BEIIECTB
B PEANbHBIX 00BEKTAaX OKPYKaIOUIEH CpeJIbl.
KavecTBeHHbIE XMMUYECKUE PEAKIINH,
XapakTepHbIe 1151 0OHAPYKEHUS OTIEITBHBIX
KJIaCCOB OPTaHMYECKUX COeTMHEHHH: (peHOnoB,
aNbJETUIOB, Kpaxmala, YKCyCHOW KHUCIIOTBHI,
AMHUHOKHUCIIOT U Ap. [leHatypauus O6e1xkoB npu
HarpeBaHUM, [[BETHBIC PEAKI[H OCIIKOB.
CocraBieHne KaueCTBEHHBIX PeaKIUi
00HapyKEHHsT OPraHMYECKHX COCTUHECHUIH

PeryasituBHbie

CucremaTtu3zanus 60JIbII0TO
KOJIMYECTBA HH(POPMAIINH, BHISBICHHE
00X 1 cnenupuIeCcKux acreKToB.
ITo3HaBaTe/bHBbIC

@opMyIMPOBATh KPATKYIO
XapaKTePUCTHUKY MPOJIEIIaHHOM pabOTHI.
KoMMyHuKaTUBHBbIE

KonnexktrBHOE NOABEAEHUE UTOTOB.

b, PT

2

PT, O,

T,b

2

b, PT

CpP

TP Ne 3

I1P Ne4
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OTACIBHBIX KJIACCOB.

(I)opMa aTTeCTallii: JK3aMCH

[Tpu opopmiennn paboyeit mporpamMmbl ObUTH MCIIOJIB30BaHbI CIEAYIOIINE YCIOBHBIE 0003HAUYEHUS:

KP-konTponsHas pabota b-Oecena ®O-dhpoHTaNbHEIN OMPOC
T-tect PT-pabota B tetpagu  KP-xkoHTpoabpHas padbota
CP- camoctositenpHas padora WMO-uHaUBUIYyaTIBHBINA OTIPOC
[1P — npakTuyeckas padora JIP —nmabopaTopHas padoTa




Onucanue MaTepHaJIbHO-TEXHUYECKOH 0a3bl

Aynutopus Ne 308 - yueOHas aynutopus HJii TPOBEACHHUS TEOPETUUECKHUX
3aHATHI  (YPOKOB), TMPAKTHYECKUX 3aHATUN, TPYNINOBBIX W HWHIWBHIYAIbHBIX
KOHCYJIbTallMM, TEKYLIETO KOHTPOJIA U MPOMEKYTOUHOU arTtecTauuu. KaOnner xumuu u
OMOJIOTHH.

OcnaiieHHoCTh: KomIiuiekT yueOHON MeOenu: CTOJbl, CTYJNbs, JOCKa, IMIKa(bl.
MynpTUMEIUMHBIN TPOEKTOP, dKpaH. KOMIIEKT NOPTPETOB YYEHBIX-XUMHUKOB, CEPHUs
Ta0JIMI] HEOPTAHUYECKOW XUMUH.

Aynutopus Ne 307 - Jlaboparopuss Xumuu [JIsl TPOBEACHUS TEOPETUUYECKUX
3aHATHN  (YPOKOB), TMPAKTUYECKUX 3aHATUNA, TPYNIOBBIX W WHIWBHIYAIbHBIX
KOHCYJIbTALMM, TEKYIIETO KOHTPOJIA U IPOMEKYTOUYHOMN aTTECTALNHU.

Ocnamennocts: [lkad g XpaHeHHs y4eOHO-METOJMYECKUX KOMIUIEKCOB U
JTUIAKTUUECKUX MaTepUajoB, BBITSHKHOW mikad, mkad ans XpaHEeHUs pPEaKkTUBOB U
XMUMHYECKOHN MOCY/bl, TpUOOPBI, HAOOPBI MOCYAbl U J1a0OpPaTOPHBIE MPUHAIEKHOCTU
JUIsl XUMHUYECKOI0 3KCIEPUMEHTA, CIEHUaIU3UpOBAHHbIE PUOOPHI U ammapar, Habop
KPUCTAJUIMYECKHUX PEIIETOK, HATypaJbHbIE OOBEKTHI U KOJJIEKIIMH, PEAKTHUBBI.

B Oubnmoreunslii GoHA BXOAAT y4eOHUKH, COOPHHKM BOIIPOCOB W 3a1ay IO
xumud. IlpoBegenne yueOHOro mpolecca MOXKET ObITb OpPraHW30BaHO C
ucnonb3zoBanueM DUOC yHuBepcuteTa U B HUPPOBOH cpee (Tpynmbl B COLUATBHBIX
CeTAX, DJEKTPOHHAs MO0YTa, BUACOCBSA3b M Jpyrue miatr@opmbl). YueOHbIE 3aHITHS C
NPUMEHEHUEM JHUCTaHIMOHHBIX oOpa3oBaTenbHbIX TexHonorui (AOT) mpoxoast B
COOTBETCTBUH C YTBEPKJIECHHBIM paclrcaHueM. TeKyIuil KOHTPOJIb U MPOMEXYTOUHAs
aTTecTalus o0ydarommxcs npopoaurcs ¢ npumenenuem JOT.

MeTtoauyeckue MaTepHuabl

DpoumanvHblil ONPOC, YCMHbLI onpoc, beceoa, paboma y 00CKU

[Ipu wMHAMBUAYaTBLHOM OIPOCE MPENOoAAaBaTENb BBI3BIBAET O0YYaIOIIErocs K
JIOCKE, KOTOpOM OOydYaromuiics TOJb3yeTcss JJigi TOro, 4YTOOBI clenaTh
HeoOxoaumble 3amucu. OTBeT 00ydYaromerocs BBICIYIIMBAET BCS TPYIIIA.
OmuOku, JomynieHHble OOyYarouuMcsi, KOJUIEKTUBHO AHAIU3UPYIOTCS U
UCIIPABILIIOTCA.  OPOHTAIBHBIA  ONPOC  3AKJIOYACTCS B BBI3OBE MHOTHX
oOyyaroluxcs s OTBETa Ha BOMPOCHI IO pas3deliaM XUMHH, Tpedyromue
HEOOJIBIIOTO MO 00BbeMy OTBeTa (Hampumep, OmpeneieHue >kaHpa U (OpPMBI
COUMHEHHUs, €ro aBTopa W T. I1.). Yalle Bcero onpoc NpOBOAUTCS sl IPOBEPKH
MaTepuanga, KOTOpPBIH HYXHO 3allOMHUTh MM 0€3 KOTOPOro HEBO3MOXKHO
YCIEIIHOE IPOABUKEHUE BIIEPE] B U3YUEHUHN AVCLUILIMHBI.
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Lenpto ycTtHOrO cobeceqoBaHUs SIBISIIOTCS 00O0OIIEHHME U 3aKperieHHe
W3y4eHHOTO0 MaTephaia [0 pas3jienaM XuMHuH. [Ipu TOATOTOBKE ciemayeT
UCTOIb30BaTh JICKIMOHHBIA Marepuan U yueOHyro Juteparypy. Cremyer
BHUMATEIIFHO TIPOYECTh CBOM KOHCIEKT JIEKIMH 10 M3y4aeMoWl TeMe H
PEKOMEHIyeMYI0 JUTepaTypy. lIpu 3TOM BakKHO HAYYUTHCS BBIICISATH CaMOE
IJIaBHOE M COCpeNoTayrBaTh Ha HEM OCHOBHOE BHMMAaHHWE IpH moAarotoske. C
HE3HAKOMBIMH TEPMHHAMH M TIOHSATHSMH CIIEAYET O3HAKOMHUTHCS B MPEIJIaracMoM
TJIOCCAPHH, CIOBape WK SHIUKIoneand. OTBET Ha KaXKIbI BOIPOC JIOJDKEH OBITH
JIOKa3aTeIbHBIM W apTyMEHTHPOBAHHBIM, OOY4YalOMEMYCsl HYXHO YMEThb
OTCTamBaTh CBOIO TOYKYy 3peHus. OOyyaromemycsi HaJISKUT  XOPOIIO
MOJITOTOBUTHCS, YTOOBI MMETh BO3MOXXHOCTh TPAaMOTHO W IIOJIHO OTBETHTH Ha
3aJJaHHBIC €My BOIIPOCHI, CYMETh CJICJIaTh BHIBOJIBI M ITOKA3aTh 3HAYMMOCTh JAHHOU
npoOIeMBl JIJIsl U3ydaeMoro matepuana. Ho ams Toro 4roObl MpaBHIILHO U YETKO
OTBETUTh HAa TIOCTaBJIEHHBIH BOMPOC, HEOOXOIMMO TPABWIBHO yMETh
MI0JIb30BaThCsl Y4EOHOM U IOTIOTHUTENBHOM JTUTEPATYPO.

Tecm no xumuu

Kak u mrobast npyras ¢opma MoArOTOBKH K KOHTPOJIIO 3HAHUM, TECTUPOBAHUE
UMEET PsiJl 0COOCHHOCTEH, 3HAHWE KOTOPBIX ITOMOTAeT YCIICIIHO BBIITOJIHUTD TECT.
MoXHO 1aTh CIeayOINe METOANYECKUE PEKOMEH Al

* IIpexxne Bcero, ciaeayeT BHUMATEIBHO U3YyUUTh CTPYKTYpPY TECTa, OIICHUTH
00bEM BPEMEHHU, BBIJICIIEMOT0O Ha JJAHHBIA TECT, YBUJIETh, KAKOTO THIIA 3a/IaHUS B
HEM CoJIepKaTcs. DTO MOMOXKET HACTPOUTHLCS Ha padoTy.

e Jlyumie HauMHATH OTBEYaTh HA TE€ BOMPOCHI, B MPABUJIBHOCTH PEUICHUS
KOTOPBIX HET COMHEHHUH, MOKa HE OCTaHABJIMBAasCh Ha TEX, KOTOpPbIE MOTYT
BBI3BATh JIOJTHE Pa3ayMbsl. DTO IMO3BOJUT YCIIOKOHUTHCS M COCPEIOTOUYMTHCS Ha
BBITIOJTHEHUHU 00JIee TPYAHBIX BOIPOCOB.

e OueHb Ba)KHO BCerja BHUMATEIBHO YUTATh 3aJlaHHSA JO KOHIIA, HE IBITAsICh
MOHSATHh YCJIOBHS «IIO TIEPBBIM CJOBaM» HWJIM BBHITIOJIHUB TIOJIOOHBIC 3aJaHUS B
MPEIbIAYIIUX TECTUPOBaHUAX. Takas crHelnika HEepeaKo MPUBOAUT K JOCATHBIM
omuOKaM B CaMBIX JISTKUX BOIIPOCaX.

* Eciiu Bbl He 3HaeTe OTBETa HAa BOMPOC WJIM HE YBEPEHBI B MPABUIILHOCTH,
CJIeyeT MPOMYCTUTh €ro U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYThCS.

* [lcuxonmorn Takke COBETYIOT IyMaTh TOJIbKO O TeKylieM 3ananuu. Kak
MpaBWJIO, 3aJaHus B TeCTaX HE CBA3aHbI JIPyr C JPYyroM HEMOCPEIACTBEHHO,
MOATOMY HEO0OXOJIMMO KOHIIEHTPUPOBATHCS HA JaHHOM BOMPOCE M HAXOAUTh
peleHusi, MOAXOASAIIMe HWMEHHO K HeMy. Kpome Toro, BBIMIOJHEHHE ITOU
pPEeKOMEHJAIMU AacT elle OJIUH MCUXO0JIOTHYECKUN A(DPEKT — MO3BOIUT 3a0BITh O
HeyZade B OTBETE Ha MPEbIAYIINNA BOIPOC, €CIM TAKOBasi UMeJa MECTO.

 MHorue 3amaHusi MOXHO OBICTpEE pEIIUTh, €CITU HE HCKATh Cpasy
MpPaBWIbHBIA BapUAHT OTBETA, a MOCJIEIOBATEIHHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE MNOAXOAAT. MeTo HCKIIOYEHUs] MO3BOJSIET B MTOrE€ CKOHIEHTPUPOBATH
BHUMAaHHE HAa OJJHOM-JBYX BEPOSITHBIX BapUaHTAaX.
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* PaccunThiBaTh BBITIOJIHCHHUE 3aJaHUN HYKHO BCETJla TaK, YTOOBI OCTaJOCh
BpeMs Ha TMpPOBEpKYy U A0paboTky (mpumepHo 1/3-1/4 3amnaHUpOBaHHOTO
BpeMeHH ). Toraa BepOsSTHOCTh OMMCOK CBOIUTCS K HYJIO U UMEETCSI BPEMSI, 9TOOBI
HaOpaTh MakCUMyM OajlJIOB Ha JICTKUX 3aJJaHUSX U COCPEOTOYUTHCS HAa PEIICHUH
0osee TpyIHBIX, KOTOPHIE BHAYaAJIE MPHUIILIOCH MTPOITYCTHTb.

» Ilpomecc yranpiBaHUS TPABHIBHBIX OTBETOB JKEJIATENBHO CBECTH K
MUHUMYMY, TaK KaK 3TO 4YpeBaTo TeM, YTO OOydJarommiics 3a0yaeT O TJIaBHOM:
YMEHUH HCIIOIh30BaTh HMEIOITUECS HAKOIUICHHBIE B YYEOHOM TpoIiecce 3HAHUS, U
OyneT HamesTbcs Ha yaady. Eciam yBepeHHOCTH B MPaBWJIBHOCTH OTBETA HET, HO
WHTYUTHBHO TOSBIISICTCS MPEANOYTCHUE, TO TCUXOJIOTH PEKOMEHIYIOT JIOBEPSITH
WHTYHIIMN, KOTOpash CYHUTACTCS TPOSBICHWEM TJIYOMHHBIX 3HAHWH U OIIBITA,
HaXOJISAITUXCS HA YPOBHE TIOJICO3HAHMUS.

[Ipy mOATOTOBKE K TECTy IO XHMHH HE CJICAyeT IPOCTO 3aydHBaTh,
HEOOXOJMMO TOHATh JIOTMKY M3J0KEHHOTO Marepuaia. JTOMYy HEMallo
CIIOCOOCTBYET COCTaBJICHHE PAa3BEPHYTOrO IUIaHA, TAOJMI], CXEM, BHUMATEIHHOE
u3ydeHue Matepuaia. boJblyro moMolib 0Ka3pIBalOT ONMyOJIUKOBAHHBIE COOPHUKH
TecToB, UHTEepHET-TpEeHAXEPHI, TO3BOJISIONINE, BO-TIEPBBIX, 3aKPEIUTh 3HAHUSI, BO-
BTOPBIX,  NPUOOPECTH  COOTBETCTBYIOUIME  TICUXOJOTUYECKHE  HABBIKU
CaMOPETYJISIMA U CAMOKOHTpOJIs. MIMEHHO Takue HaBBIKM HE TOJBKO MOBBIMIAIOT
3G (HEKTUBHOCTH TOJATOTOBKH, MO3BOJISIIOT 0OJiee YCIEIIHO BECTU ce0si BO Bpems
BEITIOJIHGHUST TECTa, HO ¥ BOOOIIE CIOCOOCTBYIOT pAa3BUTHIO HABBIKOB
MBICTTUTEILHON PaOOTHI.

Koumponvhas paboma (camocmosimenvhas paboma, paboma ¢ Kapmoukamu)
no Xumuu

KontponbsHast pabota (camocrosiTenbHas paboTa, paboTa ¢ KapTOYKaAMH)
SBJIIETCSI OJHOM W3 COCTABJISIONIMX YYEOHOW NESITENbHOCTH O0Yy4aroImierocs: Imo
OBJIQZICHUIO 3HaHUSAMHU. K ee BBINOJHEHHIO HEOO0XOAMMO MPUCTYHHUTh TOJIBKO
10CJIe U3y4YEHUs pa3/iejiOB XUMUH,

[lenpt0  KOHTPONBHOM pabOTHl  (CaMOCTOATENBbHONM  PabOThI)  SIBISIETCS
OTIpe/IeNICHUs] KaueCTBa YCBOCHHUS JICKIIMOHHOTO MaTepuasa U 4YaCTH AUCLUILINHBI,
npeIHa3HaYeHHON JJIsi CAMOCTOSITENIbHOTO U3yUYeHUSI.

3amaun, cTosIIME TMeped OOydJarolmUMCs TPH TOJATOTOBKE W HAMHUCAHUU
KOHTPOJILHOUM paboThI (CaMOCTOATENBHOM paboThl):

1. 3aKkperieHre MOJyIeHHBIX paHee TEOPEeTUIECCKIX 3HAHUM;

2. BbIpaOOTKa HABBIKOB CAMOCTOSATENIbHON padOThI;

3. BBISICHEHUE TOJIFOTOBJIEHHOCTH O0ydYarolerocss K Oyaynieil mpakTH4ecKou
pabore.

Kontponbable paboThl  (CaMOCTOSITENbHBIE Pa0OThI)  BBINOJHSIOTCA B
ayIUTOpUH, TOJ HAOIIOJEHUEeM IMpernojaBaTessa. TemMa KOHTPOJbHOM paboThI
(camocToATenbHONW pabOThl) M3BECTHA M TMPOBOJIUTCS OHA MO CPABHUTEIBHO
HEJABHO M3YYEHHOMY MaTepHaiy.
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[IpenonaBarenb rOTOBUT 3aAaHus MO0 MO BapuaHTaMm, JIMOO MHAUBUAYAJIbHO
JUIsL  Kakaoro ooOywatomierocs. Ilo coxmepxkaHuio paboTa MOXET BKIIIOYATH
TEOPETUYECKUM MaTepuall, 3aJayd, TEeCThl, pacyeTbl M T.N. BBINOJIHEHUIO
KOHTPOJIbHOM paOOThI MPEAIIECTBYET HHCTPYKTAX MPEINOaaBaTes.

KimtoueBpiM  TpeOOBaHMEM TMpU  TMOATOTOBKE  KOHTPOJBHOM  paboOThI
(camocTosiTeIbHOM ~ pa®OThI)  BBICTYHNAET  TBOPYECKUH  MOAXOMA, YMEHHE
oOpabaTbiBaTh M aHANM3UPOBATH HH(OpPMaIUIO, JeJaTh CaMOCTOSATEIbHBIC
BBIBOJIbI, OOOCHOBBIBaTh I€€CO00PA3HOCTh U IPPEKTUBHOCTh MPEITaraeMbIxX
pEKOMEHJaui U penieHui mpo0saeM, YETKO U JIOTUYHO M3Jaratb CBOM MBICIIH.
[ToaroToBKy KOHTPOJIBHOM pabOTHI (CaMOCTOATEIbHON paOOThI) ClieAyeT HAUMHATh
C TOBTOPEHHSI COOTBETCTBYIOIIETO paslieia MO XUMHUHU, YYEOHBIX MMOCOOMH IO
JTAaHHOUW TeM€E U KOHCIEKTOB JIEKITUH.

CeMuHap no xumuu

CemuHap — BHJI TPYNMOBBIX 3aHATHUH MO KaKOW-TMOO HAy4yHOM, y4eOHOU U
Ipyroi mnpobieme, O0OCYXJEHHE YYaCTHHUKAMHU 3apaHee IOJrOTOBJIEHHBIX
COOOIIEHUH, TOKJIa0B U T.II.

BoicTymienne MoxkeT ObIThb JBYX BHJIOB: CIEHUAIBHO IOJATOTOBIEHHOE HU
CIIOHTAHHOE, K KOTOpPOMY CIIELIMaJIbHO HE TOTOBSTCS, HO B XOJ€ OOCYKICHHUS
NOSIBJISIETCSL KEJIAHWE JIOTOJHUTh WM HCHPABUTh CKa3aHHOE KeMm-To. B obomx
cilydasix TpeOOBaHMS K BBICTYIUICHUIO OJTHU U T€ JKe.

OcHOBHBIE TpeOOBaHUS K BBICTYIJIEHUIO KOPOTKO MOKHO BBIPA3UTh
CIEIYIOUMMHU CcJoBamMu: 1) MMeThb, YTO CKa3zaTh, 2) yMETh CKa3aTb, 3) YyCIETh
cKa3zaThb. PaccMOTpUM KaxkJ10€ U3 3TUX TPEOOBAHMIA.

1) K BbICTYIUIEHHIO HY>KHO TOTOBUTBCS 3apaHee, o10upasi COOTBETCTBYIOIIMIMA
MaTepuall 110 XMMUHU C HCIIOJIb30BAaHUEM pPa3HbIX UCTOYHUKOB. IIpu sTOM crnenyer
BBIJICINTh OCHOBHYIO MbICIb. OHa HE JOJDKHA 3aTepATbCI BO MHOXKECTBE
npousHocuMbIX (pa3. Ecau Bel xoTuTe BRICTYNHTH IO OOJBIIOMY BOMPOCY, TAE
OyZeT HECKOJbKO IpoOsieM, TO JIydllle BCEro COCTaBUTH IIAH. DTO HYXKHO IS
TOr0, 4ToObI BBl OT BOJHEHMS HE COMJIMCH, HE MEPENyTallid MOCIe0BATEIbHOCTD
U3JIOKEHHUsT MaTepuana XuMuM. Eciau Hapymaercss MOCIeA0BaTeIbHOCTh, TO
BBICTYIJICHHE MOXXET OBITh O€3/10Ka3aTeNbHBIM, 0€3 COOJIOJCHUSI JIOTUKU W,
BO3MO>KHO, HE COBCEM MOHATHBIM ISl OKPYKAKOIIMX. B TaHHOM citydae TepsieTcs
BOCIIpUSTUE BCel MpoOsieMbl B LeJoM. Takoe BBICTYyIUIEHHE OYIET COCTOSATh W3
OTJIEIBHBIX (DPAarMEHTOB, MAJIO CBSI3AHHBIX MEX]y COOOA.

Ecmn Bel BbICTymaere, OCHOBBIBAsCbh Ha CBOMX 3aIllMCAX, TO CIEAYET
COOJII0JIaTh CIEeAYIOLIME MTpaBuia;

a) KoHcriekT He nomKeH ObITh HamucaH MEIKHM MOYEepKOM OT Kpas A0 Kpas
cTpanulpl. B mpotuBHOM ciydae Bbl camu He cMoxeTe OBICTPO HAaWTH HYKHBIH
MaTepHuall U3 pas3ieoB XUMHH.

0) B xoHCHekTe MOIKHBI OBITh BBIJCIECHBI «KPACHBIEY» CTPOKHU, OTACIISIONINE
OJIHY MBICIIb OT APYToil, YeTKO BbLAeNeHbl Uudpbl, natel. Jlydme Oyxaer, eciu Bl
BOCTIOJIb3YETECh PA3HBIMH IIBETAMH aBTOPYYKH, MOJUYEPKHUBAsT M 00O03Hayas
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HY>KHBbIE (DaKThI CIICIUATBHBIMU 3HAKaMU. DTO HEOOXOIMMO I TOTO, 4TOObI BHI,
OITYCTHUB B3IJISJl HA CTPAHMILY, Cpa3y HAILIU HY>KHYIO JaTy, CJI0BO, (DAKT.

B) CneBa OT TEKCTa JIydIlle OCTaBIATh MOJIA. DTO JAeNaeTcs s TOro, 4ToObl Bl
MOTJIM JieJlaTh Ha HHUX 3allUCHU, KOTOpble OyAyT JIOMOJIHATH U COOTBETCTBOBATH
TOMY MaTepuaiy, KOTOpbIi 3alKiCcaH Ha JAaHHOW CTpaHuIle. DTO JonojJHeHue Bol He
noTrepsere, He Mepenyraere ¢ ApyruMu Qgakramu U OyneTre 3HaTh, K KaKOMY
BOIPOCY OHO OTHOCUTCS. CellaHHbIN BaMH TIJIaH MJIM KOHCIIEKT JOJKEH paboTaTh
Ha Bac, a He npoTtuB Bac.

2) 3a HeOONBLION MPOMEXYTOK BpEeMEHHU Bbl JOMKHBI CKa3aTh TO, YTO
HAMETWJIM U JOJDKHBI CHENAaTh 3TO TakK, 4TOObl Bce Bac yciblmanid M MOHSIM.
[ToaToMy BBICTYIUIEHHE AOKHO OBITh KPaTKUM, €MKHUM, >KUBBIM. BBl JOMKHBI
TOBOPUTh TPOMKO, HYETKO, TPAaBWIBHO JelaTh YJOapeHus, 3HATh CMBICI
IIPOU3HOCUMBIX cJOB. Ecim BcTpewarorcs TpyaHble il Bac cinoBa, To ciemyer
NOTPEHUPOBATHCS 3apaHee, HO JOOUTHCS UX MPAaBUIBHOTO MPOU3HOLICHHUS.

3) Ha nmpakTtuyeckux 3aHATHSIX MO XUMHH CIEAyeT MOAYyMaTb O TOM, YTOOBI
JIaTh BO3MOYKHOCTb BBICKA3aThCsl BCEM JKEIAIOIIUM. A 3TO BO3MOKHO TOJIBKO B TOM
cilydae, eciid Bbl XOpoIlo MOArOTOBUTECH K BBICTYIUIEHHIO C COOJIIOJIEHUEM BCEX
PEKOMEH TAIA.

JUTMHHBIE TIay3bl U YTEHUE TEKCTa HE JAOMYCTUMBI. B KOHCIIEKT MOKHO TOJIKO
B3[JISIHYTh, YTOOBI HAWTH HYXKHOE MECTO, I/I€ Bbl OCTAaHOBWINCH M, HeE
3aJIepKUBAsACh, MPOJOJDKUTH BbICTyIieHHWEe. llocime KaXaoro BBICTYIUICHUS
JienaeTcsl BbIBOJ, B KOTOPOM MOJBOJUTCS MTOT MO KOHKPETHOW mpoOieme Wiu
BOIIPOCY.

BBl TOMDKHBI HAYYUTHCS pAcCKa3blBaTh TaK, YTOOBI BAC CIYIIATH U TOHUMAJIH.
[locTosiHHass pabora Haa coOOM MOXKET JaTh Xopowue pe3yiabTaThl. CaMblil
JY4YIIUN pe3ynbTaT — KOrJa BbICKa3aHHAs BaMU MBICIb JIOIUIA 10 yMa M Cepala
BAIlIMX CIIYLIATENEH.

Teopueckoe 3a0anue (3anonHenue madauysl, paboma 6 mempaou)

CocraBnenue cBoaHou (oOoOmiaromieif) TaOMMIBI MO TEeME — 3TO BHUJ
CaMOCTOATENLHON pabOThI MO CUCTEMATU3ANNH 00BEMHON MH(POPMAIIUU, KOTOPAs
cBoauTcs (0000mIaeTcs) B pamku Tabiuibl. B paMkax CBOAHOM TaOJUIBI MOTYT
HaTJISITHO OTOOpaKaThCAd KakK pas3fesibl OJHON TeMbl (OJTHOTUTAHOBBINA MaTepHall),
TaK W pa3delibl pa3HbIX TeM (MHOTOIUIAHOBBIM Mmarepuan). Takue TaOIHUIIBI
CO3JAIOTCS KaK TMOMOIIb B M3YYCHHH OOJIBIIOTO O0BheMa y4uyeOHOro marepualna,
Kenas IPUIaTh eMy ONTUMANIbHYIO (hOpMY TS 3aTTOMUHAHUS.

YacTte Marepuasia IO COCTaBJICHUIO CBOJHOW TaOJMIbI MOXET OBITh
oTpejieNieHa TpenoiaBareyieM (Kakue 00BEKTHI, MMPOIECCH M 10 KaKUM KPUTEPHUSIM
CpaBHMBAThH), a Jpyras 4acThb Marepuana mnomoupacTcs Bamum caMoCTOSATEIHHO
MOCJIC U3YYEHUS COOTBETCTBYIOIIETO YUYCOHOTO MaTepraja 13 pa3/eioB XUMHUHU.

[IpenogaBaTesb MOKET TaK)Ke OTMPECIIUTh TOJLKO OOBEKTHI CpaBHEHHUs, a Bam
Oyaer HEOOXOIUMO CaMOCTOSITENIBHO ONPENSIUTh 1O KaKhuM KpUTEpUsM Bel
Oyzaete MPOBOANTH CPAaBHEHUE YKa3aHHBIX OOBEKTOB.
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AJTOPUTM _ caMOCTOSITENbHOM  pabOThl 1O COCTABJICHHWIO _ CBOJIHOM
(o6o0mmatoriieit) TabaUIIbL:

1. BuuMarenbHO npounTaiiTe yueOHbINH MaTepHall 0 U3y4aeMOi TeEME XUMUHU.

2. [lpoananusupyiite y4eOHbI MaTepuall, BBISIBUTE HEOOXOJUMBIE W
JIOCTATOYHBIE JIJIS1 3alIOJTHEHUS] CPABHUTEIBHON TAOJMIIBI CBEJICHUS (XapaKTEpHbIE
MPU3HAKH, YEPTHI, BUIBI U T.1.).

3. O3HakoMbTECH C 00pa3oM opopMIIeHUS TAOJIULIBI (TIPU HATUYHHN).

4. IlpogymaiiTe U HauepTuTe CEeTKy TaOnuibl. OO0O3HAUbTE 3aroioBKH Tpad
TaOHIIBL.

5. 3anoaHUTE TAOIUITY.

Conepsxanue TaOIMIIBI TOTHOCTHIO TOJDKHO COOTBETCTBOBATH 33JIaHHON TEME.
He cnemyeT BHOCHUTh UBIUIIHIO HWHPOPMANWIO, HE MPUHAIICKAITYIO
paccMaTpuBaEeMoOn TEME.

[IpeacTaBieHHbI MaTepUall U3 PA3eiOB XUMHUU JIODKEH OBITh KpPaTKO M
JAKOHUYHO c(POpMYIUPOBAH.

He nomyckaiiTe mycThIX HE3aMOJHEHHBIX Ipad.

6. [IpoBepbTe CTPYKTYpUPOBAHHOCTh MaTepuaia, HAJIMYKE JIOTUUYECKOU CBS3H
U3JI0KEHHOU MH(OopMaIuu.

IMacnopt poHaa OLIEHOYHBIX CPEACTB

B cucreme ectecTBEHHO-HAYYHOTO OOpa30BaHMSA XHWMHUS Kak JAUCLHUILIIMHA
3aHMMAaeT BaKHOE MECTO B IMO3HAHUU 3aKOHOB MPHUPO/IbI, GOPMUPOBAHUN HAYYHOM
KapTHUHBl MHpa, XUMUYECKOW TI'PaMOTHOCTH, HEOOXOJUMOW Ui MOBCEIHEBHOM
KU3HU, HaBBIKOB 37I0POBOTO M OE30MACHOTO JUIS YelIOBEKa M OKPYKAIOIIEH ero
cpensl oOpa3a JKM3HHM, a TakXKE B BOCHHUTAHUU OJKOJOTUYECKOH KYJIbTYPHI,
dbopMupoBaHUM COOCTBEHHOH TIO3MIIMM IO OTHOIICHHWIO K XHMHYECKOM
uHbOpMAIINH, TTOTYyYaeMON U3 Pa3HBIX HCTOYHHUKOB.

YCnemHocTh M3yueHUs IUCHUIUIMHBI CBS3aHA C OBJIAJCHHEM OCHOBHBIMU
MOHATUSAMHU XUMUH, HAYYHBIMU (DaKTaMu, 3aKOHAMH, TEOPHUSIMH, MPUMEHEHHEM
MOJTyYEHHBIX 3HAaHUH MPU PEIICHUH MPAKTUYECKUX 3a]1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXET H3y4yaTbCsi Ha 0a30BOM U
yI1yOJI€HHOM YPOBHSIX.

N3yuenne XxuMuu OpUEHTUPOBAHO HA oOecredeHue 00IIeo0pa3oBaTEIbHON U
OOIIEKYIHTYPHOU MOATOTOBKH O0yYarOIIUXCS.

CopepkaHue TUCHUILTUHBI MO3BOJISIET PACKPBITh BEAYIIME UICH U OTIEIbHbIC
MOJIOKEHUS, Ba)KHbIE B IIO3HABATEIbHOM M MHPOBO33PEHYECKOM OTHOILIECHUU:
3aBHCHUMOCTh CBOMCTB BEIECTB OT COCTaBa M CTPOCHHS; OOYCIOBICHHOCTH
IPUMEHEHHs BEIIECTB UX CBOMCTBAMU; MAaTePUAIBHOE €TMHCTBO HEOPTAaHHMUECKUX
U OpraHWYecKUX BEIIECTB; BO3pacTalolias poJib XWMHU B CO3JaHUU HOBBIX
JIEKapCTB U MaTEPUaJIOB, B 9KOHOMHHU CBHIPhS, OXPAHE OKPYKAIOIICH CpPEJIbI.

[IporpaMMa y4nuTBHIBA€T BO3MOYKHOCTb ITOJIyUY€HUSI 3HAHUM B TOM YHCIIE YEpe3
IPAKTUYECKYIO AESITEIbHOCTh. B mporpamme coaepKHUTCs MPUMEPHBIN MEepeueHb
npakTuueckux padot. Ilpu cocraBiaenun paboueil mporpaMMbl MPEnoJaBaTeNb
BIIpaB€ BBIOpaTb W3 TMepeuHs padOThl, KOTOpbIE CUMTAaeT Haubosee
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1IEJIECO00Pa3HBIMKH, C YyYE€TOM HEOOXOAMMOCTH JOCTIDKEHUS TMPEAMETHBIX
pe3ynbTaToB.

HJlaHupyeMblepe3lebmambl oceoenuA 0ucuunﬂunbt

B pesynbprare uzyuenus nucuuriaasl [171.02 Xumust.

OOyyaromuiicss Hay4HuTCs:

— packpbiBaTh Ha MOpUMEpax pPoOJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOI
HAay4YHOU KapTHUHBI MHAPA U B IPAKTUYECKOU EATEIIBHOCTH YEIIOBEKA;

— JEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBS3b MEXKIAY XUMHEH U JAPYTUMH
€CTECTBCHHBIMU HAYKaMU;

— pacKphpiBaTh Ha MNPUMEPAX IOJOXKEHUS TEOPUM XHUMHUYECKOTO CTPOCHUS
A.M. bytneposa;

— nonumath pusndeckuit cmbica [lepuomanueckoro 3akona .M. Menneneera
U Ha €r0 OCHOBE OOBSICHSATH 3aBUCUMOCTH CBOMCTB XHUMHYECKHUX DJIEMEHTOB M
00pa30BaHHBIX UMH BEIIECTB OT MJIEKTPOHHOTO CTPOCHHUS aTOMOB,;

— OOBSACHATH TPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX
IpeICTaBICHUN 00 UX COCTABE U CTPOCHUH;

— INPUMEHATH NPaBWIA CUCTEMAaTUYECKOM MEXKIYHAPOJHOW HOMEHKIATYpbI
KaK CpEeJCTBAa pA3IMYCHUS U WUACHTHU(PUKAIMM BEIIECTB IO HX COCTaBy H
CTPOCHHUIO;

— COCTaBJIATH MOJICKYJISIpPHBIE U CTPYKTYpHbIE (HOPMYJIBI OPTaHUYECKUX
BEILECTB KaK HOCUTENEeW MH(POpMALMM O CTPOCHHUM BEIIECTBA, €r0 CBOMCTBaxX W
MIPUHAJIEKHOCTH K ONIPEAECIEHHOMY KJIacCy COEIMHEHUM;

— XapaKTEepU30BaTh OPraHUYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHUIO U
CBOWCTBAM, YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY TaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;

— MPUBOJUTH MPUMEPHI XUMHUUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapaKTEPHbIE
CBOMCTBA TUIIMYHBIX IPEJICTABUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB C LEJIBIO
uX UJIeHTU(PUKAIMY U O0BSICHEHUS 00J1aCTU IPUMEHEHHS,

— IMPOTHO3MPOBATH BO3MOXKHOCTh NPOTEKAHUS XUMHYECKUX pEaKLUl Ha
OCHOBE€ 3HAaHHMM O THUIIAX XMMHUYECKOM CBSI3M B MOJIEKYJIaX PEareHTOB M UX
PEaKIMOHHOM CITIOCOOHOCTH;

— WCIIOJNB30BaTh 3HAHHUS O COCTABE, CTPOEHUM M XUMHUYECKUX CBOMCTBAX
BEILECTB sl 0€30MaCHOr0 MPUMEHEHHUS B MPAKTHYECKON IEeATEIbHOCTH;

— NPUBOAUTH  NPUMEPHl  MPAKTUYECKOTO  HMCHOJB30BAHHUS  MPOJIYKTOB
nepepaboTKu HeDTH U MPUPOJHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COEIUHEHUIN
(MOMMATUIIEHA, CHHTETUYECKOT 0 Kay4yyKa, alleTaTHOrO BOJIOKHA);

— TIPOBOJMTH OIBITHI IO PACITO3HABAHUIO OPTAHUYECKUX BEILIECTB: IIIULEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEIETbHBIX >XUPOB, TIIOKO3bI, Kpaxmala, OEJKOB — B
COCTaBE IHUILEBbIX TPOAYKTOB U KOCMETUYECKUX CPEICTB;

— BJIAQNETh TpaBWJIaAMU W TpUeMaMu Oe30macHOi pPabOThl ¢ XUMHYECKUMHU
BElIECTBaMH U JaO0OpaTOPHBIM 000PYI0BaHUEM;

31



— YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUH U CMEICHUS
XUMUYECKOTO PaBHOBECUS OT pPa3UYHBIX (DAKTOPOB C I1EJbI0 ONpeaeIeHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

— TPUBOIUTH NMPUMEPHI THAPOIN3A COJIEN B IOBCEIHEBHOM KU3HU YEIIOBEKA;

— IPUBOAUTH MPUMEPBl OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUN B
MIPUPO/JIE, MPOU3BOICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIBHOCTH OPTaHU3MOB;

— NPUBOJUTH MPUMEPhl XUMHUYECKHX PEaKIMi, pacKphIBAIOIIUX OOIIue
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAIVIOB U HEMETAJUIOB;

— TPOBOAWTH  pacyeTbl HAa  HAXOXIACHUE  MOJEKYJISIpHOH  (opMyIibl
YII€BOAOPOAA MO MPOJYKTaM CTOPaHHsI M MO €ro OTHOCUTENIBHOW IJIOTHOCTH U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/IAIIUX B €70 COCTAaB;

— BIAJETh MpaBUIaMu O€30MacHOTO OOpalleHUsi ¢ €AKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMHU OBITOBON XUMUMU;

— OCYHICCTBJISITh TMOUCK XUMHUYECKOM HWH(OpMANMM 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHUYECKHU OIICHUBATh W MHTEPIPETUPOBATH XMUMHYECKYIO0 HH(MOpMAIIHIO,
COJIepKaIlyIocsi B COOOIIEHUSAX CPEJCTB MAacCOBOM HH(pOpMAIUM, pecypcax
HNHTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOYKHU 3PEHHS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJISX BBIABJICHUS OIMIMOOYHBIX CYXICHUH U (POopMUpOBaHUS
COOCTBEHHOM MO3UINH;

— TPEACTaBIATh IMYyTH pPEHICHUs TIJIOO0ATbHBIX MPOOJEM, CTOSIIUX Mepes
YEeJIOBEYECTBOM: IKOJOTHUYECKUX, DHEPreTUUECKUX, CHIPHEBBIX, U POJIb XUMUU B
PELICHUH 3TUX TPOOIIEM.

OOGyyarouuicst NOJYYUT BOZMOKHOCTb HAYUUThCSL:

— WUTIOCTPUPOBATh HA MpPUMEpax CTAHOBJIECHUE W IBOJIOLUIO OPTaHUYECKOMN
XUMUH KaK HAyKW Ha Pa3JIMUYHBIX UICTOPUUECKUX ATAlax €€ pa3BUTHS;

— UCIOJb30BaTh METOAbl HAYYHOTO MO3HAHUS MPHU BBHINOJIHEHUU MPOECKTOB U
y4eOHO-UCCIIEeI0BATEIBCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOIYYCHUS U
pacrio3HaBaHMsI OPraHUYECKUX BEIIECTB;

— OOBSCHATH TPUPOLY M CHOCOOBI O0pa30oBaHUS XUMHUYECKOW CBS3M:
KOBAJIGHTHOU (TOJISIPHOM, HETIOISPHON), HOHHOW, METaJUTMUECKOU, BOJOPOIHON —
C LEJBIO ONPEEICHU XUMUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHABJIMBaTh TE€HETHYECKYIO CBA3b MEXAY KIaccaMu OPraHUYeCKUX
BEIIECTB Ui OOOCHOBAaHUS TMPUHIMIHAIBLHON BO3MOXKHOCTH  MOJY4YCHUS
OpraHUYeCKUX COCIMHEHUH 3aITaHHOTO COCTaBa U CTPOCHUS;

— yCTaHaBJIMBaTh B3aUMOCBS3M MEXAYy (akTamMu M TEOpUEH, MPUUUHOU U
CJICJICTBHUEM TPU aHAIU3E MPOOJIEMHBIX CUTyalluid U 0OOCHOBAHUU MPUHUMAEMBbIX
pELIEHU Ha OCHOBE XUMUYECKUX 3HAHUU.
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(I)OprI N METOABbI OLICHUBAHUA

B pesynbrare arrectauuu 10 Y4eOHOW JHMCLHMIUIMHE OCYIIECTBIISIETCS
KOMIUIEKCHAs POBEPKA CIAEAYIOIIUX 3HAHUN U YMEHUN:

Oyenxa ycmuoeo omeema (QhpoHmanbHulll ONpoc, YCMHblL Onpoc, beceoa,
¢ponmanvras beceoa, paboma y 00cKu)

OTMeTKa «OTIIMYHO»

- OTBET MOJIHBIN U IPaBUJIbHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPUIL;

- Marepuall U3JI0KEH B OMNPENEICHHOW JIOTUYECKOW MOCIIEIOBATEIIBHOCTH,
JIUTEPATYPHBIM SI3bIKOM;

- OTBET CAMOCTOSITEbHBIN.

OTBeT «XOpOIIOoY;

- OTBET IIOJIHBIN U NPABUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPHUN;

- MATEPHUAII U3JIOKEH B ONPEACICHHON JIOTHYECKOM TOCIIEI0BATEIBHOCTH, IIPU
TOM JIONYIIEHbl JBE-TPU HECYIIECTBEHHbIE OIIMOKH, MCIPABJICHHBIE IIO
TpeOOBAHUIO TTPENOIABATEIIS.

OTMeTKa «yIOBJIETBOPUTEIIBHOY:

- OTBET MOJHBIM, HO MPU HSTOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WU
OTBET HEMNOJHBIN, HECBS3HBIM.

OTMeTKa «HEeyIOBIETBOPUTEIBHOY:

- Ipu OTBeTe OOHApPYXEHO HEMOHMMaHUE OO0Yy4YaloUIMMCSI OCHOBHOI'O
COJepKaHusl y4yeOHOro Marepuaja WIM JOMYIIEHbl CYLIECTBEHHbIE OIINOKH,
KOTOpbIe OOydYaromuiics HE MOXET MWCIPaBUTh NPHU HABOIAIIMX BOMpOcax
IIpenoAaBarTesis, OTCYTCTBUE OTBETA.

Oyenka NUCLMEHHbIX KOHMPOIbHBLIX padom, CaMOCmMOosmenvhblx pabom,
padbom ¢ KapmouKamu.

OTMeTKa «OTIIMYHOY:

- OTBET MOJIHBIM Y MPaBUIbHBIN, BO3MOXHA HECYLIECTBEHHAsI OIINOKA.

OTMmeTKa «XOpOoLIo»:

- OTBET HEMOJIHBIM WM TOMYIIEHO He 0oJiee IBYX HECYLIECTBEHHBIX OIIMOOK.

OTMeTKa «yIOBIIETBOPUTEIIBHOY:

- paboTa BBIIOJIHEHA HE MEHEe YeM HallOJIOBUHY, [OMYyIIeHa OjHa
CYLIECTBEHHAasl OIIMOKa M MPHU 3TOM JIBE-TPHU HECYILIECTBEHHBIE.

OTMeTKa «HEeyIOBIETBOPUTEIBHON:

- paboTa BBINOJHEHA MEHbILE YEM HATOJOBHHY WM COJEPKUT HECKOIBKO
CYILIECTBEHHBIX

OLIUOOK.

- paboTa He BBINIOJIHECHA.

[Ipu olieHKEe BBINOJHEHUS MUCbMEHHOW KOHTPOJIBHOW paboOThl HEOOXOIUMO
YYUTBIBATh TPEOOBAHUS €IMHOTO opdorpaduueckoro pexuma.

Oyenka mecmogwvix pabom.

TecToBble 3aaHusl BBINOJHSAIOTCA HWHAMBUAYAJIbHO 0€3 MCHOJIb30BAHMUS
BCIIOMOTAaTENIbHBIX yU4€OHBIX MaTEpUaJIOB, B MUCbMEHHOM BujE. [Ipu BbImoIHEHUH
TECTOB JIOCTATOYHO YyKa3aTh BapHaHT NpaBWIBLHOTO oOTBeTa (oAuH) 0e3
JOTIOJIHUTENBHBIX KOMMEHTapueB. Kpurepuun onieHku:
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60% MpaBUIBHBIX OTBETOB — OLIEHKA «YyJIOBJIETBOPUTEIILHOY,

80% MpaBUIBHBIX OTBETOB — OLIEHKA «XOPOILIO»,

100% npaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHOY.

Ouenka meopuecko2o 3a0anus (3anoneHue mabauyvl, paboma 6 mempaou)

[TepenoOyyaromMMKCs CTaBUTCA 3a/1aua HAYyYUThCSI «CBOPAYMBATH» TEKCTHI J10
OTJICJIBHBIX CJIOB (CIIOBOCOYETAHUM), JeNlaThb CXEMbl C MAaKCHUMAaJbHBIM YHCIOM
JOTUYECKUX CBsI3eM MeXIy TMOHATUsAMU. PaboTra »Ta KpailHE CJOXHasi,
WHJIMBUAYalIbHASL.

Kpurepun ouenusanus:

[lomHOTa MCMONIB30BaHUA YU€OHOIO MaTepuaia.

*O0BEM MaTepuana (oauH Juct popmarta A 4).

Jloruka u3noxeHus: (HaJu4he CXEeM, KOJIMYECTBO CMBICIOBBIX CBSI3€H MEXIY
MOHSATUSIMHU ).

*HarnsgHocTs (HaTM4ue CHUMBOJIOB aKKYPATHOCTD BBITIOJIHEHUSI, YUTAEMOCTH ).

*[’'paMOTHOCTD (TepMHUHOJIOTUYECKAS U opdorpaduyeckas).

*OTCYTCTBUE  CIIOKHBIX  MPEJIOKEHHI, TOJBKO  OINOPHBIE  CIJIOBA,
CJIOBOCOYETAHHUS], CAMBOJIBI.

* CaMOCTOATENBHOCTh MPH COCTABJICHUMU.

TBopueckoe 3ajaHue JOKHO UMETh CBOKO CTOMMOCTDh B OaJUIbHOI cucteme, ¢
KOTOPON JIOJDKHBI OBITh O3HAKOMJICHBI OOydYaroluecsi. 3aTeM IMpernojiaBaTelib
NEPEBOJIUT PE3YNBTATHl B 5- OAIUIBHYIO CUCTEMY

0-36% MPaBUIILHO BBITIOJTHEHHOTO 3a7aHus - OTMETKA
«HEYIOBJIETBOPUTEIBHO

37-54% mpaBWIbHO BBITIOJHEHHOTO 33JJaHUsI — OTMETKA «YIOBJICTBOPUTEIHHOY

55-75% npaBUIIBHO BBITIOJHEHHOTO 33JJaHNS OTMETKA «XOPOILIO)

75 % 1 > paBWIBHO BBITIOJHEHHOTO 3aJJaHUSI OTMETKA «OTIUYHO

Oyenka pabomul Ha ceMuHape

"OTIU4YHO" CTAaBUTCS 332 UCUEPIIBIBAIOIINM, TOYHBIN OTBET, JEMOHCTPUPYIOIIUI
Xopoliee 3HAaHUE TEMbl CEMHHapa, YMEHUE HWCIOJIb30BaTh MaTepUasbl Jis
apryMEHTalldd W  CaMOCTOSITEJIbHBIX  BBIBOJIOB;  CBOOOJHOE  BIIaJieHUE
TEPMUHOJIOTHE; yYMEHHUE WU3JaraTh MaTepHal MOCJIEI0BAaTEIbHO, JIeNaTh
HE00XO0MMbIe 000OIICHNS 1 BBIBOIBI.

"Xopomio" cTaBUTCS 3a OTBET, OOHAPYKWBAIOMIIMK XOpolliee 3HAHUE U
NOHMMaHUE MaTepuaja, YMEHHME H3JlaraTh MaTephal TMOCJIEI0BaTENbHO U
rpaMmoTHO. B oTBeTre MoeT OBITh HEIOCTATOYHO TMOJHO pa3BEepHyTa
apryMeHTalusl, BO3MOXXHBI OTJEIbHbIE HEAOCTaTKU B (hOPMYJIHUPOBKE BHIBOJIOB,
WJUTIOCTPATUBHBIA MaTepual MOXKET ObITh MPEACTABIICH HE CIUIIKOM MOJIPOOHO.

"V 10OBIETBOPUTENBHO" CTABUTCS 3a OTBET, B KOTOPOM MATEPHA PACKPHIT B
OCHOBHOM TMpaBWJIbHO, HO CXEMAaTMYHO WJIA HEJOCTAaTOYHO IMOJHO, C
OTKJIOHEHUSIMH OT MOCJIEIOBATEIbBHOCTH  HU3J0KEeHHS. HeT MOoJIHOLEHHBIX
0000MIeHnii ¥ BBIBOJOB; JIOMYIIEHH OMMMOKKM B PEYEBOM OQPOPMIICHUU
BbICKa3bIBAHUSI.

"HeynoBIIETBOPUTENBHO' CTAaBUTCS, €CIM OTBET OOHApYKMBAET HE3HAHUE
TEMbl CEMHUHAapa W HEYMEHHE €€ aHaJIU3UpOBaTh, €CIM AHAIM3 IOAMEHSETCS
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nepecKa3oM; B OTBETE OTCYTCTBYIOT HEOOXOAMMBIE TPUMEPHI; HAPYILIEHA JIOTUKA B
U3JI0KEHUH MaTepuasna, HeT He0OXOIMMbIX 000OIIEHUHN U BBIBOIOB; HEIOCTATOYHO
c(hOpMHUPOBaHBI HABBIKM YCTHOW PeUU; €CTh HAPYIICHUS TUTEPATYPHON HOPMBI.

OueHoyHble MaTepPUAJIbI IPU opMUpPoOBaHUN PadoUeii MpPorpaMMbl

Jucnuniunasl 111,02 Xumust

®opma arrecTauuu: TU(PPepeHIMPOBAHHBIN 3a4eT

1. ITepedyenrn BompocoB K AudHepeHITnpoOBaHHOMY 3a4eTy.

1.
2.

o b

8.

9.

[IpeameT opraHMYecKO XMMUHU, OCOOEHHOCTH OPraHUYECKHUX BELIECTB.
Teopus cTpoeHust oprannueckux coeaunenni A.M.bytieposa.
Crpoenue atroma yriepona.

Knaccudukanus oprannyeckux coeuHeHnil. OCHOBBI HOMEHKIATYPBI,
W30MEPHS U €€ BUJIBI.

[IpuponHbIE HCTOYHUKH YTIIEBOIOPOJIOB.

AJIKaHbl, CTPOECHHE, CBOWICTBA, U30MEPHS ,HOMEHKIIATYPA, MOJIYUYEHUE U
IIPUMEHEHHUE.

ATIKEeHBI, CTpOEHUE, CBOMCTBA, U30MEPHS ,HOMEHKJIATYPA, IIOIyYEHUE U
IIPUMEHEHHUE.

ATKHHBI, CTPOEHUE, CBOMCTBA, U30MEPHS], HOMEHKJIATYPA, ITOJyYEHUE U
IIPUMEHEHHUE.

AnKaJIreHbl, CTPOEHUE, CBOMCTBA, N30MEPHSI, HOMEHKIIATYPA, ITOJy4EeHUE
Y IPUMEHEHHUE.

[{uknoankaHbl, CTPOCHHE, CBOMCTBA, IPUMEHEHUE.

10.ApoMaTHdecKue yrieBoI0pOIbl. CTPOCHUE, CBOMCTBA, H30MEPHSI

,HOMCHKIJIaTypa, HOJTY4YCHUC U IIPUMCHCHHUC.

11.Crpoenue, knaccupuKalus CIUpTOB.

12.Xumudeckue CBOMCTBa CIIUPTOB U (DEHOJIOB.

13.Cocras, knaccudukaIys, CTpoeHIE, CBOMCTBA KAPOOHOBBIX KHUCIIOT.
14. KapOoHMIIbHBIE COCTMHEHUS, CTPOCHHE, CBOMCTBA, MOTYUCHUE U

MIPUMEHEHHUE.

15.Cnoxxnble 23U, KUPHI — CTPOCHUE, IPUMECHECHHE.
16.¥YraeBoasl, ux KiaccupuKaIys U 3HaYCHHUC.
17.Mouocaxapuasl. [ 110k03a, CTpO€HHE, XUMHUYECKHUE CBOMCTBA,

MIPUMEHEHHUE.

18.ITonucaxapuasl. Kpaxmain u 1esmiono3a — CTpOeHUe, XUMUYECKUE

CBOﬁCTBa, IMPUMCHCHUC U HAXOXKIACHUC B ITPHUPOJIC.

20. AMUHBI — CTpOEHHUE, N30MEPUSI, HOMEHKJIATYpa, CBOKMCTBA U
IPUMEHEHUE.

21. AMHHOKHCIIOTBI — CTPOEHHUE, U30MEPHs], HOMEHKJIATYpa, CBOWCTBA U

IIPUMEHEHUE.

22. benku — CTpoeHUE, U30MEPHSL, HOMEHKJIATYypa.
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23. CBolicTBa OEJIKOB.

24. ITonuMepbI-peaKkuy NOJIMMEPU3ALINM U TTOJTUKOHACHCAIUH, UX
ctpoeHue. [lmacTmacchl U BOJIOKHA, KiIacCU(pUKAIUS TTOJTUMEPOB.

25. llepuoanueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKUX
anemenToB J[.M1.Menneneena.

26. CTpoeHHE aToOMa, €T0 KOJIMYECTBECHHBIEC XapaKTEPUCTUKH.

277. KonnuecTBEHHBIC 3aKOHBI M KOJIMYECTBEHHBIE XapaKTEPUCTUKHU
BCIIIECTB.

28. Knaccuduxarus 1 CBOMCTBAa HEOPTAHUYECKUX COCTUHEHUH.
29.OKuCINTEIBHO-BOCCTAHOBUTENbHBIC peakiiuu. CTEIIeHh OKUCIICHHUS.
30. DnexTpoIuTUYECKAs TUCCOUALUS. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
31. HemeTamisl, OKMCIMTEIbHBIC U BOCCTAHOBUTEIIBHBIC CBOMCTBA
HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PAY
AIEKTPOOTPULIATETILHOCTH

2. TecToBBIC 3aJaHusA
HpI/IMCp TCCTOBOI'O 3aaHHNA

TEKCT 3ATAHUWA:
BriOepure o1MH NpaBUJIbHBIN OTBET:

1. dnexTpoHnyio popmyay aroma 1s2 2s2 2p6 3s2 3p5 umeer XUuMHUYECKHI
3JIeMeHT

a) 0JIOBO 0) Kene3o B) XJIOp T') KaJbIUi
2. Xumnueckasn csa3b B H2S u CU cooTBeTCTBEHHO
a) MOHHAS U KOBAJICHTHAS MOJISIpHAS
0) KOBaJICHTHAS MOJISIPHASI K UOHHAS
B) KOBaJICHTHAs MOJISIPHAS U METaJUTMUeCcKas
') KOBJICHTHAsI HETIOJISIPHAS M HOHHAS
3. Merajuin4eckue CBOMCTBA 3JIEMEHTOB B IPYIIAX € YBeJIUYCHUEM 3apsaaa
siipa aToMa
a) YCWJIUBAIOTCS
0) U3MEHSIOTCS IEPUOANUECKU
B) 0C1a0CBalOT
') HE U3MEHSIOTCS
4. @opmajibJierua U YrapHblil ra3 OTHOCATCH K KJaccaMm
a) CIIUPTOB U OCHOBAHUM
0) OCHOBaHUH U CIIUPTOB
B) aJIbJICTUI0B U OKCHJIAM
') KapOOHOBBIX KUCIOT U MUHEPATIbHBIX KUCIOT
5. BzaumopeiictBue 0eH30J1a U peHoJIa C OPOMOM OTHOCUTCS K peaKkiusiM

a) oOMEHa M 3aMeICHUS



0) MPUCOETMHEHUS U 3aMEICHUS
B) TUJPUPOBAHMSI U TIPUCOETMHCHUS
I') 3aMCIICHUS
6. MypaBbHHBI ajJberuj pearupyer ¢ 000MMH BellleCTBAMH

a) METaHOJIOM U 3TUJICHOM

0) okcuaoM cepedpa U BOJOPOIOM

B) a30THOM KHUCIIOTOM U XJIOPOM

T') pacCTBOPOM OpOMHOI BOJIBI M OKCHJIOM cepedpa
7. 'omoJ10raMu sIBJASIIOTCH

a) OytaH u OyTeH

0) OyTaH u mpoman

B) OyTaH u OyTajaueH

r) OyTeH U OKTHH
8. Peakuuu HOHHOr0 0GMEHA COOTBETCTBYET YPABHEHHE
a) SO, + 2NaOH = NaxS0O3 + H0
0) NasO + SO = NaxSO3
B) NaSO3 + 2HCI = 2NaCl + H20 + SO21
r)  2HCI + Zn=2ZnCly + Hy?
9. K oxkncianTebHO-BOCCTAHOBUTEIbHBIM PC€AKIUAM OTHOCUTCH
a)  NayO + Hy0 = 2NaOH
0) CuO + H2S0O4 = CuSO4 + H20
B) CaCO3=Ca0 + COy
r) Zn + 2HCIl = ZnCl, + H»
10. Ins pacnio3HaBaHMS aJIbAETHA0B U YIJIEBOI0OB MOKHO HCI0JIb30BaTh

a) ruapokcua menu (1)

0) ammuaunblii pactBop Ag.0

B) BOJIOPO/I

') TUJIPOKCH]T HATPUS
11. Pemure 3a1a4y U BbIOepUTE OJIMH NPABWIbHbIA OTBET:

[Ipu neruaparanuu nponaHosia-2 NoJyYUIN NPONUIIEH, KOTOPbIA 00€CIIBETHI
opoMHyt0 Bogy Maccoit 200 r. MaccoBas goJiss Opoma B OpOMHOM Bojie paBHa
3,2%. Onpenenure Maccy NpomnaHoia-2, B3STYIO 1JIsl peaKIuu.

A) Ir

0)24r

B)3,8T

r) 5,9r
CooTBeTcTBME MEXKIy OambHOW CHUCTEMOM ¥ CHUCTEMOW OIICHMBAHUS IO

pe3ynbTaTaM TECTUPOBAHHS  yCTAHABIMBAETCS IMOCPEICTBOM  CIICAYIOIICH

TaOJINIIBI.
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OOBeKT [Tokazarenu
YpoBeHb
OLCHKU O CHUBAHUA
Ouenka pE3yNbTATOB
pe3yJbTaToB
o0yueHust
00y4eHuUsI
60 6ayToB U MeHee «HeynoBneTBOPUTEIHLHON» Hwuskuii ypoBeHb
o 74 — 61 Gamnos «Y 10BIIETBOPUTEIIHHOY [Toporosslif ypoBeHb
OOyuaromuiics 8 P P P
84 — 75 6amnoB «Xoporo» [ToBBITIICHHBIN YPOBEHB
100 — 85 GamoB «OTIUYHOY Bricokuii ypoBeHb

3. OueHka oTBeTa 00y4aroUIerocs Ha BOIPOChl IU(PHEpEeHIIUPOBAHHOTO

3a4€Ta
HocTurayTsiii
YPOBCHb XapakTepHUCTHKa yPOBHS c()OPMUPOBAHHOCTU Hirana
pe3ynbTaTad KOMITETCHIIUI oeHHban
06ydeHus i
Huzkuit OO0yyaromuiics: Heynosnerso
YpOBEHb -00HapyKUII IPoOebl B 3HAHUAX OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO PHUTENBHO
MaTepHaia;
-JIOITyCTHII IPUHIUITHATIBHBIE OIIMOKY B BBIITOJTHEHUH 3aJaHHH,
IPeayCMOTPEHHBIX IPOrPaMMON;
-HE MOXXET IPOJOKUTH 00yUeHNE WM NPUCTYIHTH K MPO(EeCCHOHATIBHOI
JIeATEIbHOCTH TI0 OKOHYaHUU TIPOTpaMMBbl 0€3 JOTIOTHUTENBHBIX 3aHATHIH 10
COOTBETCTBYIOIIEH TUCIUIUINHE.
IToporossiii OOyuaromuics: Y nosnerBopu
YpOBEHBb -00HapYKWJI 3HAHKE OCHOBHOTO y4eOHO-TIPOTPaMMHOT0 MaTepuasa B TEIbHO
00BEMe, He0OXOMMOM JIJIS TaTbHEHIel yaeOHO! U peICTOosIIeiH
po(heCCUOHATIBHOM IeATEIbHOCTH;
-CIIPABJISIETCS C BHIIOJHEHUEM 3a/laHHM, IPEIyCMOTPEHHBIX IPOrPaMMON;
-3HAKOM C OCHOBHOMW JIUTEPaTypOH, peKOMEHIOBaHHON paboueit
MPOTPaMMOM IUCIHIIIIHHBL;
-JIOITyCTHJI HETOUYHOCTH B OTBETE HA BONPOCHI ¥ IPH BHIIIOJIHEHUH 3a/IaHUM
1o y4eOHO-IPOrpaMMHOMY MaTepHaly, HO 00JalaeT HeOOXOAMMbIMU
3HaHUSIMHU JJIS1 UX YCTPaHEHHS M0J] PYKOBOJCTBOM IIPEIOIaBaTeIsl.
[loBbImeHHBIH OOyuarommuiics: Xoporo
YpOBEHB - 0OHApYXKUIT TIOJTHOE 3HAHHWE YIeOHO-TIPOrPaMMHOTO MaTepHara;

-YCIEIIHO BBITIONHUII 3aJ[aHUs, TIPEyCMOTPEHHBIE TIPOTPAMMOii;

-YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO pabodel mporpaMMoi
JAUCIHUITIIINHBI,

-IOKa3all CUCTEMaTHIECKHUN XapaKkTep 3HaHUH y4eOHO-TIPOTPaMMHOTO
Marepuaa;

-CIIOCOOEH K CaMOCTOSTEIILHOMY MOTIOJTHEHHIO 3HAHUHN 10 y4eOHO-
MPOrpaMMHOMY MaTepHaTy U OOHOBIICHHIO B XOJI€ TaJbHEUIIeH yaeOHOH
paboTHI ¥ PO ECCHOHATLHOM AESITEITEHOCTH.
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Bricokuii
YpOBEHB

OOyuarommuiics:

-00HAPYKUJI BCECTOPOHHUE, CHCTEMATHIECKUE U TITyOOKHe 3HAHHS yIeOHO-
NPOTrPaMMHOT0 MaTepuana;

-yMeeT CBOOOHO BHITIONHATH 3aJaHHs, TTPEyCMOTPEHHBIE IIPOTPAMMO}A;
-03HAKOMMWJICS C TOTIOJIHUTENIBHON JTUTEPATypOil;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX MOHSTUH TUCHUIUIMH U UX 3HAUCHHE JJIS
pruoOpeTeHHs IpodheCcChu;

-TIPOSIBUII TBOPUYECKHE CIIOCOOHOCTH B MOHUMAHHUH Y4EOHO-TIPOTrPaMMHOTO
Marepuraia.

OTIn4HO

[Ipumeuanue: uToroBas OIEHKA (OPMHUPYETCS KaK CpeAHsAs apudMeTHUecKas pe3yabTaToB
3JIEMEHTOB OLIEHUBaHUA AU epeHInpOBaHHOT O 3aUeTa.
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