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ILnanupyembie pe3yabTaThl 00y4YeHHS:

MeTanpeamMeTHble:
PeryasiTuBHbIe yHUBepPcaIbHbIe YUeOHbIE 1eliCTBUA

. CaMOCTOSITEJIbHO OINpPEACNATh IIEJIHM, 3aJaBaTh IMapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOMKHO
OTIPENIETUTh, YTO eI JOCTUTHYTA;

CTaBUTH U (GOPMYIHPOBATH COOCTBCHHBIC 33/1a4M B 00Pa30BATEILHON JCSITEILHOCTH M )KHU3HESHHBIX
CUTYalMSIX;

BBIOMPATh IMyTh JOCTIIKEHUS IENIH, TUIAHUPOBATh PEIICHHE TOCTABJICHHBIX 3a/1ad, ONTUMHU3HPYS
MaTepuagbHble U HEeMaTepUuaibHbIE 3aTPaThl;

. OpraHu30BbIBaTh A(P(HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX JJISi TOCTHXKEHHS MMOCTaBIEHHOMN

LeNH;

. COTIOCTABJISITH TIOJY4YEHHBIN PEe3yabTaT JACATEIHHOCTH C MIOCTABIEHHOM 3apaHee IEbIO.
IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE JeHCTBUS

e HCKaTh M HAXOAWTh OOOOIIEHHBIE CHOCOOBI peIIeHUs 3aJad, B TOM YHCIE, OCYIIECTBIISATH
pa3BepHyThI HMHGOPMAIMOHHBIA TOUCK U CTaBUTh Ha €ro OCHOBE HOBbIe (y4eOHbIE U
M03HaBaTeNbHbIE) 3a/1a4H;

e  KPUTHYECKH OIICHWBATh MU WHTEPHPETUPOBATH MHPOPMAIMIO C Pa3HBIX MO3WIMN, paCllO3HABATh U
(buKCUpoOBaTh MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

e  HCIOJIb30BATh PA3IUYHBIC MOJICIIBHO-CXEMATHIECKHUE CPEICTBA JIJISl TIPEACTABIICHUS CYIIECTBEHHBIX
CBSI3€{ M OTHOIIIEHUH, a TAK)KE TIPOTUBOPEUNA, BBISIBIICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX;

e  HAXOJWTh U MPHUBOJUTH KPUTHUYECKHE aPTYMEHTHI B OTHOIIEHUHU JEHCTBUM M CYXXIEHUU IPYroro;
CIIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUYaHHUSIM B OTHOILIEHUU COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBAaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

e  BBICTpPaWBaTh MHJMBUIYaTbHYIO OOpa30BaTEeNbHYIO TPAEKTOPHUIO, YUYUTHIBas OTPAHUYEHHUS CO
CTOPOHBI IPYTMX YYaCTHUKOB U PECYpCHBbIE OTPAHUUYEHUS; MEHSTh U YAEPKUBATh pa3HbIe MO3UIIUU
B [T03HABATEIbHOMN JEATEIHbHOCTH.

KoMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE y4eOHbIe 1elCTBUSA

e  OCYHIECTBJIATH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTpHU
o0pa3oBaTelIbHOM OpraHu3aluu, Tak W 3a ee MpelesiaMu), Moa0UpaTh MapTHEPOB JUIS JIEIOBOM
KOMMYHHKAIIUM HUCXOAs W3 COOOpaKeHWUM pe3yslbTaTUBHOCTH B3aWMOJEUCTBUS, a HE JUYHBIX
CHMIIATH;

e IIPU OCYILIECTBJICHUM TPYNIOBOM pabOThl OBITH KaK PYKOBOJHUTENEM, TaK U WICHOM KOMAaH[IbI B
pasHbIX poJsixX (TeHepaTtop ujei, KPUTUK, UCIIOTHUTENb, BBICTYMAIONIUN, SKCIEPT U T.1.);

pa3BepHYTO, JIOTUYHO U TOYHO HM3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIH30BAHHEM aJIeKBATHBIX (YCTHBIX U
MMMCBMEHHBIX) S3BIKOBBIX CPEJICTB;

IIpenmMeTHBIMH pe3y/JbTATAMHU OCBOEHHS BHIMYCKHMKAMM OCHOBHOI IIKOJIBI MPOrpaMMbl 10 XUMHUH
SIBJISIIOTCSI:

1) dopmupoBaHue mepBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, WX
MPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHUHU; OBJAJACHHE MOHSATHUHHBIM anmaparoM U CUMBOJUYECKUM
SI3bIKOM XUMUH;

2) oco3HaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, XMUMHYECKUX IMPEBPALIECHUNA HEOPraHWYECKUX M OPraHMYECKUX BELIECTB KaK OCHOBBI
MHOTHX SIBIIEHUH KUBOW M HEXHBOW MPUPOJBI; YIIIyOJIeHHE MPEICTaBICHU O MaTepualbHOM €IUHCTBE
MUpa;

3) oBnajieHWe OCHOBAMH XMMHUYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTBIO aHANM3UPOBATh U OOBHEKTUBHO
OIICHUBATh >KU3HCHHBIC CHUTYallMH, CBS3aHHBIE C XWMHEW, HaBbIKaMH O€30MacHOro0 oOpalleHus ¢
BEILIECTBAMH, HCIOJIb3YyEeMbIMH B IIOBCEIHEBHOM JKHU3HU; YMEHUEM AaHAJIMU3UPOBATH M IJIAHUPOBATH
IKOJIOTHYECKH 0e30TacHOe TIOBEICHHUE B LIETSX COXPAHEHUS 3/I0POBbs U OKPY)KAIOIIEH CPEeIbI;

4) dbopMupoBaHHE YMEHHI YCTaHABIUBATh CBSI3U MEXIY pPEabHO HAOIIOAaeMBIMU XUMHYECKUMHU
SIBIICHUSIMU U TIPOIIECCAMU, TIPOUCXOASIIUMU B MUKPOMUPE, OOBACHATH MPUIUHBI MHOTOOOpa3Hs BEIIECTB,



3aBHCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBUCUMOCTh NMPUMCHEHHUS BEIIECTB OT MX
CBOMCTB;

5) HpI/IO6peTeHI/Ie OIIbITa UCIIOJIB30BAHUA PA3JINYHBIX METOJOB U3YUCHU A BCIICCTB! Ha6J'IIOI[eHI/ISI 3a uxX
nNpeBpalliCHUAMU IIpPpU HOPOBCACHUN HCCIOXHBIX XHMHUUYCCKHX OKCIICPUMCHTOB C HCIHOJbB30BAHUCM
nabopaTtopHOTro 000PyIOBaHUS U IPUOOPOB;

6) dopmupoBaHHE TPEICTABICHUH O 3HAYCHHH XUMHUYECKOW HAyKHM B PEIICHUHW COBPEMEHHBIX
IKOJIOTUYCCKUX HpO6J'IeM, B TOM YHCJIC B IPCAOTBPAIICHU N TEXHOTCHHBIX U 9KOJOTHUYCCKUX KaTaCTpO(i).



Copaepxxanmne TeM y4eOHOro Kypca.
Tema 1.Ctpoenue atoma u nepuoanyeckuii 3axon /I. U. MenpgeseeBa -3 yaca.

OCHOBHBIE CBEJIEHUSA O CTPOEHUHU aTOMa. Anpo: npoToHs! U HEUTPOHBI. M30TOMBI.
DNEeKTPOHBI. DIEKTPOHHAS 000JI04Ka. DHEPreTHYecKii ypoBeHb. OCOOCHHOCTH CTPOCHHSI SIEKTPOHHBIX
000JI09Y€K aTOMOB 3JIEMEHTOB 4-T0 U 5-TO IMEePUOJIOB repuoaudeckoii cuctemsl J1. V. MeHneneeBa
(mepexogHBIX r1eMeHTOB). [loHsTHE 00 OpOHUTANSIX. S- M P-OpOUTAIH. DIEKTPOHHBIE KOH(DUTYpaITu
aTOMOB XMMHMYECKUX JIEMEHTOB.

[lepuoaguueckuin 3akoH . M.MenneneeBa B CBETE YYCHHUSA O CTPOEHHUHU AT
o M a. Otkpsitue J1. 1. MeHeneeBsIM EPUOIUIECKOTO 3aKOHA.

[Tepuoanueckas cuctema xumudeckux snemeHToB [1. V1. MenneneeBa - rpadguieckoe 0ToOpaxxeHue
MEepUOINYECKOro 3akoHa. DU3nueckuii CMbICI NOPSAKOBOIO HOMEpA AJIEMEHTa, HOMepa Nepuoja U HoMepa
rpynnbl. BanentHble 31eKTpoHbl. [IpuunHbI U3MEHEHHsI CBOMCTB AJIEMEHTOB B IIEPUOJIaX U IPYyIIax
(TIaBHBIX MOATPYIIAX).

[TososxeHre BOIOpOIa B IEPUOANUECKON CUCTEME. 3HAYEHUE MTEPUOINYECKOTO 3aKOHA U MEPHUOINYECKOMN
CHUCTEeMBbI XUMHUYEeCKHX 3eMeHTOB /1. 1. MenneneeBa a1t pa3BUTHSI HAYKH M TOHUMAHUST XUMHUYECKON
KapTUHBI MUDA.

Tema 2. Ctpoenue Bemecrsa -11 yacos.

Nounnas xumMmuueckas cBs3b. Karnons! u annonsl. Knaccudukanus nonos. Monnsie
KpucTaJmnueckue pemerku. CBoWcTBa BEIIECTB € 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.

KoBaneHTHasd XuMHUYecKas CB 33 b. DIEKTPOOTpULIaTeIbHOCTS. [lomsipHas 1 HenoisipHas
KOBaJICHTHBIC CBsI3U. J{umoms. [TonspHOCTh CBS3H U MOISPHOCTH MOJIEKYIbl. OOMEHHBIN U TOHOPHO -
aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBsI3U. MOJIEKyNsIpHbIE U aTOMHBIE
KpucTaJmmueckue pemietku. CBoWCTBa BEIIECTB € ITUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Mertannuyeckas XUMU4YecKas ¢Bs3b. OCOOCHHOCTH CTPOCHUS AaTOMOB METAILJIOB.
Mertannnueckas XMMHUYECKast CBsI3b U METAJUIMUECKas KpucTainueckas pemierka. CBoiicTBa BEIIECTB €
STUM THUIIOM CBSI3H.

Bonopoagnas xumMmudeckas cB 3 b. MeXMOJIEKYIIpHAs U BHYTPUMOJIECKYIIIpHAs
BOJIOPOJIHAS CBS3b. 3HAUYEHUE BOJOPOIHOM CBSI3U JJIsl OPraHU3allK CTPYKTYp OUOIMOINMEPOB.

ITo nuwme p bl [ImacTmMacchl: TepMOIIIACTHI M PEAKTOILIACTHI, UX MPEACTABUTEIN U IPUMEHEHUE.
Bonokna: npupoaHbie (pacTUTEIbHBIE U )KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHbBIC U CHHTETUYECKHE),
WX MPEACTABUTEIH U IPUMEHEHHUE.

'azo0o006pa3Hoe cCOCTOSIHUE BeIIeCTBa. Tpu arperarueix cocTosiHuUs BoAbl. OCOOEHHOCTH
CTpoeHUs ra30B. MoJsipHbII 00beM ra3000pa3HbIX BEIECTB.

ITpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3YX, IPUPOHBIH ra3. 3arpsizsHeHne atMochepsl
(KUCIIOTHBIE JI0K/IU, TAPHUKOBBIN 3P dekT) u Ooprda ¢ HUM.

IIpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPOJ, YIIIEKUCIbIH ra3, aMMuak, 3TuieH. Mx
MoJIy4eHue, coOupaHue 1 pacro3HaBaHUe.

Xunkoe coctossHue BenecTB a. Boxa. [lorpebnenue Bosibl B ObITY M Ha IPOU3BO/ICTBE.
XKecTkocTh BOBI M CIOCOOBI €€ YCTpaHEHUs!.

MuHepanbHbI€ BOJIbI, X HCIIOJIb30BAaHHE B CTOJIOBBIX U JIEUEOHBIX LIETSX.

XKunkue kpucTamibl ¥ UX IPUMEHEHUE.

TBepanoe cocTossHUE BellecCTB a. AMOpgHbIe TBEp/ble BEIIECTBA B IPUPOJIE U B )KU3HU
4eJI0BEKa, X 3HaUEHUE U IpUMEHEeHNe. KpucTamumyeckoe cTpoeHnE BEIIECTBA.



HNucunepcHbie cucTeM 5L [lorsTHe 0 mucnepcHbIX cuctemax. {ucnepcHas daza u
nucrnepcuonHast cpena. Kimaccudukarus IUCrepcHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUS
TMCTIEPCHOM CpeJibl M TUCTIEPCHOHHOM (a3bl.

I'pyboaucriepcHbIE CUCTEMBI: IMYIIbCUH, CYCIICH3UH, a9PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TE€TU U 30JIH.

CocTaB BemecTBa U CM e c ¢ i Bemecrsa MOJIEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

[TonsiTHe «107s» U €€ pa3HOBUIHOCTU: MacCoBast (J0JI AJIEMEHTOB B COCIMHEHHH, JI0JISI KOMIIOHEHTA B
CMECH - JIOJIsl TIPUMECEH, JTOJISI pAaCTBOPSHHOTO BEIIECTBA B pacTBOpe) U oObeMHast. J[0Js BbIX0/1a IPOIyKTa
peaKIMK OT TEOPETHUECKH BO3MOXKHOTO.

JlabopaTopHble onbIThI. 2. Onpeienenre TUIa KpUCTaUTMYeCKOW PEIIeTKH BEIeCTBa U OMUCAHNUE €T
cBoMCTB. 3. O3HaKOMJIEHHE C KOJUICKITUEH TIOJIMMEPOB: TIJIACTMACC M BOJIOKOH U U3JIEHS U3 HUX. 4.
HcnbiTanue BobI HAa ®KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJIBI. 5. O3HAKOMIIEHHE ¢ MUHEPATbHBIMHU
BoJilaMu. 6. O3HAKOMJIEHUE C IUCTIEPCHBIMU CUCTEMaMH.

IIpakTuyeckas padora Nel. [Tonyuenue, cobupanue u pacrio3HaBaHHUE Ta30B.

Tema 3. Xumnueckune peakuumn-9 yacon

Peakuuu, unymue 63 U3MEHEHHS COCTaBa BeIleCTB. AJUIOTPONHS U
AJUTOTPOITHBIE BUAOW3MEHEeHUSI. [[pUUuHBI aJIOTPOTIMH Ha MpuMepe MoAu(UKAIUN KUCITIOPOaa, YTiepoaa u
dbocdopa. O30H, ero OHoTOTHIECKAsT POJIb.

H3omepsl 1 nzomepus.

Peakxnuu, ugymue c M3BMEHEHHUEM COCTaBa BellecTB. Peakiuu coeuHeHus,
pasNoKeHUs, 3aMEIeHUs 1 0OMEHA B HEOPTraHWYECKON M OPraHNYeCKON XUMHUH. Peakiinm 5k30- 1
sHAOTepMHUUECKHE. TermmoBoi 3PPeKT XUMUIECKON Peakui U TEPMOXUMHUYECKHE ypaBHeHUs. Peakiun
TOpPEHUs, KaK YaCTHBIN Cydail SK30TepMUUYECKIX
peaKIui.

CKOpPOCTh XUMHUYECKOMN peakiumu.

CKOpOCTh XMMHUYECKOH peakluy. 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakIMK OT MPUPOIbI
pearupyroux BelecTB, KOHIEHTPAIUH, TEMIEPATYPhI, IJIOMAIN TOBEPXHOCTH COMPUKOCHOBEHUS U
Karanu3aTopa. Peakiuu romo- u rereporennsle. [lonsTie o katanuse u karainuzatopax. OepMeHThI Kak
OMOJIOTMYECKHE KaTaJu3aTOPbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHHUS.

OO6paTuMOCTh XUMUYECKUX peakiuil. HeoOpatumsie u oOpaTuMble XUMUYECKHE
peakiuu. CocTosIHUE XUMUYECKOTO PAaBHOBECHS ISl 0OpaTUMBIX XUMUYECKUX peakiuii. CriocoObl
CMEIIIeHUS XMMHYECKOTO PaBHOBECHS Ha MpUMepe cuHTe3a aMMuaka. [lonstue 00 OCHOBHBIX HAYYHBIX
MPUHLUIIAX IPOU3BO/ICTBA HA PUMEPE CUHTE3a aMMHAaKa MU CEPHON KUCIIOTHI.

Ponb Boabl B XuMuueckoil peaxuuu Mcruaasle pacTBOpbl. PacTBOpUMOCTD U
KJTacCU(UKAIUs BEUIECTB M0 ITOMY MIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHMBIE
BEILIECTBA.

DIEKTPOIUTHI U HEAJIEKTPOIUTHL. DIEKTPOIUTHYECKAs! fUucconnanusi. KuciaoTel, OCHOBaHHUS U COJIH €
TOYKH 3PEHUS TEOPUH IEKTPOJIUTUUECKON TUCCOLIMALINH.

XUMUYECKHE CBOMCTBA BOJIbI; B3aUMO/JICHCTBHUE C METANIAMH, OCHOBHBIMU U KHCJIOTHBIMH OKCHJIAMH,
pasznokeHue U 00pazoBaHUEe KPUCTAUIOTHIPATOB. Peakiuu rupatauu B OpraHndecKo XUMHUH.

F'maponus opraHMYEeCcCKUX M HEOPTraHUYECKHUX COe€JHHeHHu . HeoOpatumsrii
ruaposu3. OOpaTUMBINA THAPOIU3 COJICH.

M'uaponn3 opraHUYeCKUX COEIMHEHUN U €ro MPaKTUYECKOE 3HAUCHUE [Tl TOTYyYEHUS TUAPOIUZHOTO



cnupTa ¥ MbUI1a. buosiorudeckast poJib THAPOJIM3A B IIIACTUYECKOM M SHEPIeTHYECKOM 0OMEHE BEILIECTB U
SHEPTUH B KIIETKE.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu Creneds okucienus. OnpenencHue
CTCTICHH OKUCIICHHS 110 opmyse coeanHeHus. [TorsTre 00 OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
OkucliieHre U BOCCTAaHOBJICHUE, OKUCIIUTENb U BOCCTAHOBUTEb.

DI EeKTp O U 3. DISKTPOIN3 KaK OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIN MIPOIECC. DIEKTPOJIU3
pacIuiaBoB U pacTBOPOB Ha IpuMepe xiopuaa HaTpus. [IpakTrudeckoe MpuMeHEHHe FIEKTPOIIn3a.
DIEKTPOTUTHIECKOE MTOTYyICHUE ATFOMUHUS.

JlabopaTopHble onbIThI. 7. Peakius 3aMelenus MeIu JKeIe30M B pacCTBOPE METHOTO Kyropoca. 8.
Peaxmuu, naymue ¢ obpazoBanuemM ocajka, ra3za u Bojsl. 9. [TogydeHune kucmopo/ia pa3iokeHueM
MepOKCH/Ia BOAOPOIa ¢ moMoIbio okcuaa maprania (IV) u karanassl ceiporo kaprodens. 10. [lomyuenne
BOJIOPO/Ia B3AUMOJEHCTBUEM KUCIIOTHI C IMHKOM. 1 1. PasnnuHble citydan ruipoau3a CoJIei.

Tema 4. BemecTBa u ux cpoiicrea -11 yacos.

M e T a 1 1 1. B3aumoielicTBHE METAIIOB C HEMETAILIAMHU (XJIOPOM, CEPOU U KHUCIIOPOJIOM).
B3anmopaeicTBre MIETOYHBIX U IIEJIOYHO3EMETBHBIX METAJUIOB C BOJOU. DIEKTPOXUMUYECKUHN PSIT
HaIpsDKEHUN MeTauioB. B3anMoaeiicTBre MeTauioB ¢ pacCTBOPaMH KUCJIOT U COJIEH. ATTIOMHUHOTEPMUSI.
B3aumoneiicTBue HaTpus ¢ 3TaHOJIOM U (DEHOJIOM.

Kopposus metanmos. [loHsTHE 0 XUMUYECKON U 3TIEKTPOXUMHUUECKONH KOPpO3uHl MeTayioB. CriocoObl
3aIIUTHl METAJUIOB OT KOPPO3HUH.

HewmeTannsl. CpaBHUTENbHAS XapaKTEPUCTHKA rajOreHOB Kak Harbosiee THMMYHBIX IPEICTaBUTENeH
HeMeTai1oB. OKHCIUTENbHBIE CBOWCTBA HEMETAIJIOB (B3aUMOJEHCTBHE C METAJIAMH U BOAOPOIOM).
BoccranoButensHbIe CBOIICTBA HEMETAIIOB (B3aUMOJICHCTBHE ¢ O0Jiee ANIEKTPOOTPULIATEIHLHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BEUIECTBAMHU-OKUCITUTEINSMU ).

KucnoTsl HEeopraHudYecKHe U opTraHu4ecku e Knaccubukarus Kucior. XuMHIECKUe
CBOMCTBA KUCJIOT: B3aUMOJICUCTBUE C METAINIAMHU, OKCUJAMHU METAJNIOB, THAPOKCUAAMHI METAIIOB, COJISIMU,
cnupramu (peakuus stepudukanmn). OcoOblie CBOMCTBA a30THON U KOHIICHTPUPOBAHHOM CEPHON KUCIOTHI.

OcHOBaHUS HEOpPraHudYeckKkue u opranudyeckue. OcHoBaHuS, UX KIacCUPUKAITHSL.
XHWMHUYECKUE CBOMCTBA OCHOBAHUI: B3aUMOJCICTBUE C KUCIOTAMH, KUCJIOTHBIMU OKCUJAMU U COJISIMH.
Pa3noxxeHne HepaCTBOPUMBIX OCHOBAHMIA.

C o n u. Knaccuduxkanus coneit: cpeHue, KHUCIble 1 OCHOBHBIE. XUMUYECKHE CBOWCTBA COJICH:
B3aMMOJICIICTBUE C KUCIOTaMHU, LI€JI0YaMH, METAJUIAaMH U colsiMuU. [IpeacraBuTenu cosell U X 3HaYEHHE.
Xmopua HATpHs, KapOoHAT Kanblusl, pocdaT KaabIus (CpeIHUE COJIH); TUAPOKAPOOHATHI HATPHUS U
aMMOHUS (KHCIIbIE COJIN ); THApokcokapOooHat meau (I1) - manaxut (OCHOBHAS COJIb).

KauecTBeHHBIE peakiy Ha XJIOPUI-, Cyab(haT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATUOHBI JKeJle3a
(IT) u (IID).

'enernueckass cBSI3b MEXJYy KJIaCCaMU HEOPraHUYECKUX U OPTaHHUUYECK
UX COeAHuHeHMU i [loHaTHe 0 TeHeTHYECKOH CBA3M U T€HETUYECKUX psiax. ['eHeTnueckuit psin
MeTauia. ['eneTnueckuii ps Hemeranaa. OCOOEHHOCTH T€HETHUECKOTO psijia B OPraHMYeCcKoid XUMUH.

JlabopaTopHble onbIThI. 12. McnipiTaHne pacTBOPOB KUCJIOT, OCHOBaHUM U COJIEH MHAUKATOpaMH. 13.
B3aumonelicTBue COIHON KUCIOTHI MU pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTajmiamu. 14. Bzaumonelicteue
COJISTHOM KHMCJIOTBI M paCTBOpPA YKCYCHOM KHMCIJIOTBI C OCHOBaHMUAMM. 15. B3aumoneiicTBue cosstHOi
KHCJIOTBI M pacTBOpa YKCYCHOM KHMCIIOTHI € cossiMU. 16. IlomydeHne n cBoiicTBa HEpaCTBOPUMBIX
ocHOoBaHu#. 17. ['Maponu3 XJ0prua0B U alleTaToB MIETOYHbIX MeTAIIOB. 18. O3HaKOMIIEHHE C
KOJUIEKIIUSIMU: ) METAJIJIOB; 0) HEMETAIIJIOB; B) KUCJIOT; T') OCHOBAHUH; /1) MUHEPAJIOB U OMOJIOIMUECKUX
MaTepHuasoB, COAEPKAUX HEKOTOPBIE COJIU.



IIpakTnyeckas padora Ne2. Penenne skcriepuMeHTANBHBIX 3a/1a4 Ha HACHTU(DUKAIIUIO OPraHHYeCKUX

1 HCOPraHUYCCKUX COCANHE

YuyeOHO-TeMaTHYeCcKOe IJIAHUPOBAHHE

Ne n/m Tembl KouunyecTBo D®opMbl KOHTPOJIS
1acos Ypoku IIpakTH4eckue KoHnTpoJbHbie
padoThI padoThl
1. Tema 1. Ctpoenue 3 3 - -
aToma 1
MEPUOTUYECKUI
3aKOH
JA.N.Menneneena
2. Tema 2. Ctpoenue 11 9 IIp. p. Nel K. p. Nel
BeIlleCTBA «[lonyuenue,
cobupanue u
pacro3HaBaHUE
ra3oB»
3. Tema 9 8 - K. p. Ne2
3. Xumuueckue
peaxkiuu
4, Tema 4.BemectBa 11 9 Ip. p. Ne2 Hror K.p. Ne3
U UX CBOMCTBA «Pemenue
AKCHEPUMEHTAIbHBIX
3aj1a4 Ha
UICHTU(UKAITIIO
HEOPraHUYECKUX
COEIUHEHUI)
Hroro 34 2 3




Kpurtepuu oneHuBanus
OHeHKa YCTHOI'0O OTBETA YUYAIIIMXCH

Otmetka "'5" cTaBuTCA B Cilydae:
1. 3Hanus, MOHUMaHUS, TJIyOMHBI YCBOCHHUSI 00YJarOIUMCs BCEro 00bEMa MPOrpaMMHOTO MaTepHraa.
2. YMeHus BbIIENTH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepHalie, Ha OCHOBaHUH (PaKTOB U IPUMEPOB
000011aTh, 1eN1aTh BHIBOJIBI, YCTAHABINBATh MEXKIIPEIMETHbBIE U BHYTPUIIPEIMETHBIC CBS3H, TBOPUECKU
MIPUMEHSIET [0JIyYE€HHbIE 3HAaHUS B HE3HAKOMOM CUTYallUH.
3. OrcyrcTBUE OIMOOK U HEJOUYETOB ITPU BOCIIPOU3BEICHUN U3yUYEHHOTO MaTepualla, IIpyu YCTHBIX OTBETAxX
YCTpaHEHHUE OTJEJIbHBIX HETOYHOCTEN C MOMOIBIO JOTIOHUTEIbHBIX BOIIPOCOB YUUTES, COOIIOIEHUE
KYJbTYpbl YCTHOW peYH.
Otmerka "4":
1. 3HaHMe BCEero M3y4eHHOI0 IPOrPaMMHOTO MaTepHara.
2. YMeHu# BBIIENSTH ITIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepuaje, Ha OCHOBaHUU ()aKTOB M MPUMEPOB
0000111aTh, J1e1aTh BHIBO/IbI, YCTAHABIUBATh BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHSTH ITOJTyY€HHbIE 3HAHUS
Ha IPaKTHKE.
3. He3nauutenbHble (Herpyobie) OMMOKN M HEJOUETHI ITPU BOCIIPOM3BEIEHUN U3yYEHHOTO MaTepuara,
coOr0IeHre OCHOBHBIX MPaBMJI KyJIbTYpbl YCTHOM peun.
OtMmertka "3" (ypoBeHb IPEICTABICHUN, COUETAIOIINUXCS C IEMEHTaMU HayYHbBIX ITOHSATHH):
1. 3HaHMe U yCBOEHHUE MaTepuaia Ha YypOBHE MUHUMANbHBIX TPeOOBaHUI MPOTrpaMMBbl, 3aTpyAHEHUE TIPU
CaMOCTOSITEIBHOM BOCIIPOU3BEACHNHN, HEOOX0AUMOCTh HE3HAUUTEIbHONW TOMOIIH MpernoJaBaTels.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPyIHEHUS IPU OTBETaX HA BUJAOM3MEHEHHBIE
BOIIPOCHI.
3. Hannuue rpy6oit ommOKy, HECKOJIBKUX HEIPYOBIX ITPU BOCIPOU3BEIECHUH U3YUYEHHOTO MaTepHaa,
HE3HAYUTEJIbHOE HECOOIOEHNE OCHOBHBIX MPaBWII KYJIbTYPbl YCTHON peyn.
Ormerka "2":
1. 3HaHue U yCBOCHME MaTepHaja Ha ypOBHE HHYKE MUHUMAJIbHBIX TPEOOBAHUI MPOrpaMMBbl, OTAEIbHbIE
IIPEJCTaBICHUs 00 U3y4YEHHOM MaTepuae.
2. OTcyrcTBHE YMEHUN pab0TaTh HA YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHCHUS IIPH OTBETAaX Ha
CTaHJAPTHBIE BOIIPOCHIL.
3. Hanmune HECKOIBbKUX IPYObIX OINOOK, O0JIBIIOTO YKCia HErpyObIX PH BOCIPOU3BEAEHUN U3YYEHHOTO
MaTepuala, 3HaYUTeIbHOE HECOOII0IeHEe OCHOBHBIX ITPABUJII KYJIbTYpPhl YCTHOI peun.

Ouenka evinoiHenua npaKkmuieckux (iadopamopHruvix) padoom
Otmerka "'5" craBuTCA, €CJIU YYCHUK:
1.ITpaBUIBHO ONIpEEINII LEb OMbITA.
2. BeimosHua paboTy B oJHOM 00beMe ¢ coOIr0ieHueM He00X0AMMOM MOCe10BaTeIbHOCTH IPOBEICHHS
OIBITOB M U3MEPEHUH.
3.CaMOCTOSTENBHO U pallMOHATIBLHO BBIOpaA U MOATOTOBMII AJIs OIbITAa HEOOX0AUMOE 000pyI0BaHUE, BCE
OIIBITHI IPOBEJ B YCIOBUAX U PEXUMAaxX, 00€CIIEUNBAIOLINX MTOJIY4YE€HUE Pe3yIbTaTOB U BEIBOJIOB C
HauOoJIbIIeH TOYHOCTBIO.
4.Hay4yHO rpaMOTHO, JIOTHYHO OMKcal HabMOACHUS U chopMyarpoBall BBIBOBI U3 ONbITa. B
MIPEJCTaBICHHOM OTYETE MPABHJIBHO U aKKYPAaTHO BBITIOJIHMI BCE 3aITUCH, TAOIUIIbI, PUCYHKH, Tpa(UKH,
BBIYMCIIEHUS U CIIENIAJ BBIBOJIBL.
5.I1posBiseT opraHU3alMOHHO-TPYOBbIE YMEHUS (TT0AJIep)KUBAET YUCTOTY paboyero MecTa U MOpsIoK Ha
CTOJIe, 5KOHOMHO HUCHOJIb3yeT PacX0AHbIE MaTepHAIIbl).
6.OKCTIEpUMEHT OCYIIECTBIISIET 1O TUIaHY C YY€TOM T€XHUKU 0€30IacHOCTHU U MpaBHJI pabOTHI C
MaTepuaiaMi 1 000pYyJOBaHUEM.
OtMmertka "'4" craBuUTCS, €CIIN YUEHUK:
1. OnbBIT MPOBOAMI B YCIOBHAX, HE 00ECTIEUUBAIONIUX JOCTATOYHOW TOYHOCTH U3MEPEHUI.
2. Vnu 6bu10 TOTIYIIEHO ABa-TPU HEJOYeTa.
3. Wnu He Gosee oHOM HErpy0Ooil OMIMOKM M OJTHOTO HEI0YeTa.
4. Vnu 3KCIepUMEHT MPOBE/EH HE MOJIHOCTHIO.
5. Winu B onucanuu HaOJIIOJCHUNA U3 OTBITA JIOIYCTUI HETOUHOCTH, BBIBOBI ClIEJIall HEMOJHbIE.




OtMmerka "3" craBuTCS, €CIIN YUEHUK:
1. IIpaBUABHO ONPEIEIIII IEIIb OIBITA; PAa0OTY BBITOJHSAET MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OJHAKO
00BEM BBITIOJIHEHHON YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh NIPABHIIBHBIC PE3YJAbTAThI U BEIBOBI 10
OCHOBHBIM, IPUHLIUIIHAIBHO BAKHBIM 337[a4yaM paboThI.
2. nu mox6op obopynoBanusi, 00bEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 0 HaYaITy OTBITA TPOBEI C
IIOMOIIBIO YYUTEIIS; I B XOJI€ IPOBEJCHMS OIbITa U U3MEPEHUN OBLIIN TOMYIIEHbI OIUUOKY B OIIMCAHUN
Habro1eHui, PopMyTUPOBaHUH BBIBOIOB.
3. OmnbIT NPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO MPUBEJIO K ITOJIYUYEHHUIO PE3YIbTATOB C OOJIbIIEH
MOTPEUTHOCTHIO; MIIM B OTYETE OBUIH JOMYIIEHBI B 0OIIEH CIIOKHOCTH HE 0oJiee ABYX OIMOO0K (B 3aMUCsIX
€IMHUII, N3MEPEHUSX, B BEIYUCICHUX, rpadukax, Tabnunax, cxemax, u T.J1.) He IPUHIUIHAIBHOTO IS
JTAaHHOU pabOThHI XapakTepa, HO MOBJIMSBIINUX HA PE3YIbTAT BHIITOJIHEHUS.
4. JlomryckaeT TpyOyro OIIMOKY B XOJI€ KCIIepruMeHTa (B 00bsCHEHHH, B 0(hOpMIICHUH paboOThHI, B
cOOJIOICHNH MTPaBUJI TEXHUKH 0€30IIaCHOCTHU IpU paboTe ¢ MaTepuaiaMu U 000py0BaHHUEM ), KOTOpast
HCIPABIIAETCS MO TPEOOBAHUIO YUUTEIIS.
OtMmerka "2" craBuUTCS, €CIIN YUCHHK:
1. He onpenenui caMoCTOATENBHO 11€J1b OTBITA; BHIIIOJHUI pad0Ty HE OJHOCTHIO, HE TIOATOTOBHII HYKHOE
o0opynoBaHue U 00bEM BHITIOJHEHHON YacTU pabOThl HE MO3BOJISET ClIeNaTh MPaBUIIbHBIX BHIBOJIOB.
2. Vnu onbIThI, U3MEPEHUs, BBIYUCIIECHUS, HAOIIOEHHSI IPOU3BOIUINCH HETTPABUIIBHO.
3. Vnu B xo11€ paboThI ¥ B OTYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUCHHBIC B
TpeOOBaHUAX K olleHKe "3".
4. JlomryckaeT aBe (1 60see) rpyObie OIMMOKK B X0/I€ SKCIIEPUMEHTa, B 00bSICHEHUH, B 0(POPMIICHUHN
paboThl, B COOMIOACHNUH MTPaBUJI TEXHUKH 0€30IaCHOCTHU IpU padoTe ¢ BeliecTBaMu U 000pyI0BaHUEM,
KOTOpbIE HE MOKET UCIPABUTH AaXKe MO TPEOOBAHUIO YUUTETIS.

OueHka caMOCTOATEIbLHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmerka "'5" craBuTCA, €CJIM YUCHUK:
1. Bemmosaua padoty 6€3 ommboK U HEJIOUETOB.
2. Jlomryctrut He OoJiee OHOTO HEeIOoYeTa.
Otmetka "'4" cTaBUTCS, €CIM YICHUK BBITIOJTHUI PaObOTY MOJHOCTHIO, HO JIOMYCTUJI B HEH:
1. He Gonee oqHOM HErpyOO# OMMOKH U OJTHOTO HEOYETA.
2. inu He GoJiee IBYX HEJOYETOB.
Otmetka "3" cTaBUTCSA, €CIM YICHUK MTPABUIILHO BBITIOJHUI HE MeHee 2/3 paboThl MITN JOMTYCTHII:
1. He Gonee nByX rpyObIX OIIHOOK.
2. inu He GoJiee ogHOM TpyOOH U OHOM HErpyOOii OITMOKH M OJTHOTO HEJ0YeTa.
3. Wi He Gosee ABYX-TpeX HErpyObIX OMIMOOK.
4. Vnu ogHOM HerpyOoil omuOKH U TpeX HEJIOUETOB.
5. inu ipyt OTCYTCTBUM OLIMOOK, HO MPH HATUYHUU YETHIPEX-TISITH HEJOUYETOB.
Otmerka "2" craBuTCS, €CIIN YYCHUK:
1. lomycTui 4ucio omnboK U HEAOYETOB MIPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOKET ObITh BHICTaBIICHA
orenka "3".
2. Vnu ecnu mpaBUIBHO BHITIOTHUII MEHEE MOJOBHHBI pa0OTHI.



