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1. MACIIOPT PABOYEM ITPOI'PAMMBI TUCHUTIJIAHBI

1.1. O6aacTh npuMeHeHHus padoyeil NporpaMMsl

PaGouas mporpamma o61ieo6pazoBaTenbHON YUeOHON JUCIUTIIIMHBI SBISETCS YaCThIO
OCHOBHOI1 00pa3oBareiabHOi mporpammel B cootBeTcTBUN ¢ OI'OC s cnenumansaocTh: 40.02.04
KOpucnpyaenuus (yxkpynuénnas rpymnmna cnenuansHocted 40.00.00 FOpucnpynenius).

PaGouas nmporpamma pazpadorana B coorBercTBHM ¢ DI'OC cpemnero o61mero oopa3oBaHus, C yaeToM
NpUMEpPHON TporpamMmbl 0011e00pa30BaTeNnbHON yU4eOHOM AUCHMITIMHBI XHUMHS, PEKOMEHJIOBAHHOU
®I'bOY IO «MHcTHTYT pa3BuTHs TPOPECCHOHATBHOTO OOpa30BaHWS» B KadyeCcTBE NPUMEPHON
MIPOTPaMMBI [T peaTu3aii OCHOBHOH MpodecCHoHaNbHON 00pa3oBarenbHOi porpammbl CIT1O Ha 6aze
OCHOBHOTO 00111ero 00pa30BaHus ¢ TIOJTYyYeHHEM cpeHero obmiero oopaszoBanus ([Iporokon Ne 6/2025 ot
«18» ampenst 2025 1.).

1.2. MecTo y4yeOHOH TMCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl
YyeOHast TUCHMIUIMHA «Xumusay U3ydaercss B 00meo0pa3oBaTenbHOM IHKiIe yuyeonoro miana OOIT

CIIO na 6a3e ocHOBHOro 00mIero oOpa3oBaHHs C IMOJYYEHHEM CpeIHEero oOmero oOpa3oBaHUS
(IIICC3).

1.3. Ilnanupyemble pe3yJbTaThl 0CBOeHHsI 0011€00pa30BaTEIbHON JUCUMIIIIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Copep:xaHue mporpaMMbl 00111€00pa30BaTENbHON JUCUUIUTHHBI « XUMHUS» HApPaBICHO Ha
JOCTUKEHUE CIEAYIOLUX LEIEH:

" (opMHpOBaHHE CHCTEMbI XUMHUYCCKHX 3HAHHIT KaK BaKHEHIIeH COCTABIISIONME eCTECTBEHHO-
HAYYHOH KapTHUHBI MUPa, B OCHOBE KOTOPOH JIeXKAaT KII0UEBbIe MOHATHUS, (PyHIaMEHTaIbHbIE
3aKOHBI U TEOPUU XUMUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE U IOHUMAHUE CYIIHOCTH
JOCTYIIHBIX 0000IIEHHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH MX
pa3BUTHUS U CTAHOBJICHMUS,;

(dbopmHpoBaHKE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOAAX IMO3HAHHS BELIECTB U
XUMHUYECKHUX PEaKIHi, HeOOXOIUMBIX JJIsl IPUOOpPETEHHs] YMEHUN OPUEHTUPOBATHCSI B MUPE
BELIECTB U XUMUUECKUX SIBJICHUM, UMEIOLUX MECTO B IPUPOAE, B IPAKTUUECKON U
MMOBCETHEBHOM KU3HH;
pa3BUTHE YMEHUH U ClIOCOOOB JEATETLHOCTH, CBA3aHHBIX ¢ HAOII0IeHUEM U 00bSICHEHUEM
XUMHUYECKOTO SKCTIEPUMEHTA, COOTIOICHIUEM TIPABMII 0€30MMaCHOTO 0OpaIEeHuUs ¢
BELIECTBAMM.

3amaun JUCLUILINHEL:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUECKUX MTPOLIECCOB U
SBJICHUM B OKPYKAIOILEH Cpesie, a TAK)KE UX CBA3b C LIEJIOCTHON HAyYHON KapTUHON MHUpA U
JIPYTUMHU €CTECTBEHHBIMU HAyKaMHU;

2) pa3BUTb YMEHUS COCTaBIATh (OPMYJIbI HEOPTAaHUUECKUX U OPraHUYECKUX BELIECTB,
YpaBHEHHsI XUMUYECKHX peaKLuil, 00BACHATh UX CMBICI, HHTEPIIPETUPOBAThH PE3yIbTaThI
XUMHUYECKHX IKCIEPUMEHTOB,

3) cdhopmMupoBaTh HaBBIKHM IPOBEACHUS MPOCTEHIINX XUMUYECKUX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ COOII0ACHUEM MTPaBUIl 0€30MaCHOTr0 OOpAIlEHHs C BEIIECTBAMU 1
1a00paTOpPHBIM 000y IOBaHUEM;

4) pa3BUTh YMEHUS HAXOAUTbh, AaHAIU3UPOBAThH U UCIIOJIb30BATh HH(OPMALINIO XUMHUYECKOTO
XapakTepa U3 pa3IMYHbIX HHPOPMALMOHHBIX HICTOUHUKOB, BKIIIOYAs yUeOHYIO JINTEpaTypy,
Hay4HbI€ MyOJUKaLUU U UHTEPHET-PECYPCHI;

5) cdhopmMupoBaTh yMEHUS IPOTHO3UPOBATH MOCJIEACTBUS CBOCH AEATEIBHOCTH M XUMUYECKUX
IIPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB, YUUTHIBAs BOZMOKHbBIE
IKOJIOTMUYECKUE U COLMAJIbHBIE BO3AECHCTBHUS;



6) cdopmupoBaTH NIOHUMAHUE 3HAYMMOCTH JIOCTHKEHUH XUMUYECKON HayKU U TEXHOJIOTUI
JUISL pa3BUTHS COIMATTBHOM M MPOU3BOJICTBEHHON c(hep ¢ yMEHHUEM IPUBOIUTH MPUMEPHI UX
MPUMEHEHHUS B PA3IMYHBIX Cepax KU3HH.

2. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

2.1 O0beM JMCUMIIMHBI M BUbI Y4eOHOH padoThl
Ounasn ¢popma o0y4eHus

- Oobvem 6
Buo yueonoii pabomot
yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHUTIUHBI 72

1. OcHOBHOE co/iep:KaHHEe

BT. U..

TEOpEeTUIECKOe 00yUeHUE 36
IPAKTUYECKHE 3aHSTHS 36

2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/IEPKAHME

TEOPETUIECKOe 00yUeHUE

MPAKTUYICCKUC 3aHATHA

WHJIUBUIyTBHBIN IPOCKT (eciu npedycmompern)

- npyrux ¢popM KOHTPOIs (KOHTPOJIbHASI paboTa) — Ha 6a3e OCHOBHOTO OOIIEro
oOpazoBaHus

— BO 2 ceMecTpe;

[TpomexyTouHast aTTecTaius B (hopMe UTOTOBOM KOHTPOJIBHOM paboThI BO 2 ceMecTpe




2.2. TemaTu4yecKUi MJIAH M COJAEP:KaHUE TUCHHUIIMHBI

Ounast popma oOydeHUS

HaumeHoBaHue pa3aesioB U TeM

Copnep:kanme yueo0HOro Mmarepuasia (0OCHOBHOE M PO(hecCHOHAIbHO-OPHEHTHPOBAHHOE),
JJadopaTopHbie U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYIb (IPY HAJTMYMH)

O0BLeM yacoB

1 2 3

Paznen 1. TeopeTuueckne 0CHOBbI XHMHH
Tema 1.1. OcHoBHble xumuueckne | Coaep:xkaHue yueOHOro MaTepuasia 2
HOHATHS M 3aKOHbI XUMHUUECKUH 3JIeMEHT. AToM. SIpo aToMa, M30TOIbI. DJICKTPOHHAS 00004YKa. DHEPreTHUCCKUE

YPOBHH, IOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d- 37eMeHTbl. OCOOEHHOCTH pacipe/ieIeHUs

DJIEKTPOHOB 10 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOTOB. DICKTPOHHASL

KoH(urypaius aroMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
Tema 1.2. Crpoenne aromoB | [IpakTuyeckue 3aHATHS 2
XUMUYECKUX IJIEMEHTOB Ipaxmuyeckas paboma Nel «OCHOBHBIE KOTUYECTBEHHBIC 3aKOHBI B XUMUU U PaCUYETHI IO

YPAaBHEHUSAM XUMHUYECKHX PEAKIIHID.

OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsIpHast Macchbl. MoispHas macca. KonnyecTBo BeriecTna.

MaccoBas noiis BemecTBa. 3akoH ABoraapo. MoJisspHbIii 00beM ra30B. OTHOCHTETbHAS

IJIOTHOCTH Ta30B. PacyeTsl 110 ypaBHEHUSM XUMHUYECKUX PEAKIUI C UCTIOJIb30BaHUEM MACCOBOM

JIOJTM BeIleCcTBa, 00beMa (HOpMallbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema 1.3. Ilepuonuueckuii 3akoH | IlpakTuyeckue 3ansaTus 2
u [lepropmaeckast cucTeMa | Jlpaxmuueckas paboma Ne2 «VI3ydeHue mepuoInIeCKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H
XUMHUYECCKUX DJIEMCHTOB I[ . CO CTPOCHUEM aTOMOBY.
Menneneesa, ux CBs3b C | [lepuoanueckast cuctema xumuueckux siaemeHtoB .M. MenaeneeBa. CBs3b NEPHOIUYECKOTO
COBPEMCHHOH TeOpUeil CTPOCHHS | 3axoHa M [lepHoanueckoil cUCTeMbl XUMHUECKUX SIIEMEHTOB C COBPEMEHHOM Teopueii cTpoeHus
aTOMOB aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOICTB XHMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH

MIPOCTBIX U CJIOKHBIX BELIECTB MO rpynmnam u nepuoaam llepuonnueckoid cuCTeMbl. 3HaUEHUE

MEPUOJNYECKOr0 3aKOHA W CUCTEMbI XMMHUYECKuX 3ieMeHToB [[.M. MeHnneneeBa B pa3BuTUH

HayKH.
Tema 1.4. Crpoenue BeniectBa | Copep:kaHue yueOHOIro MaTepuasia 2

U IIPUPOJa XUMUUECKOU CBSI3H

CrpoeHue BeniecTBa. XuMuieckas cBsi3b. BUpl xuMuueckoi cBsi3u (KOBaJIEHTHAs HEMOJISpHAS
U MOJIApHAsl, MOHHAs!, MeTaJuIndyeckast). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XUMHUYECKON
cBsi3U (OOMEHHBIN M TOHOPHO-aKUENTOPEIi ). BomopoaHast cBs3b. BageHTHOCTS.
DIEKTPOOTPULIATEILHOCTh. CTeNeHb OKUCIICHUS. FIOHBI: KATUOHBI M aHUOHBI

HpaKaneCKue 3aHATHUSA




Ilpakmuueckas paboma Ne3 «CTpoeHHE BEIIECTBA W MPUPOJA XUMHUYECKON CBs3n». Pemienue
MPAKTUYECKUX 3aJaHWil Ha COCTaBIIEHUE SJIEKTPOHHO-rpaduueckux Qopmyn smeMeHToB 1—4
NEepPHUOOB

Tema 1.5. MHOTOOOpa3ue BEmecTB

IIpakTHyecKue 3aHATHS

Ilpakxmuueckaa paboma Ne4 «AHanu3 cocraBa U CBOWCTBA BEIIECTB HA OCHOBE MapKHPOBKHU
TOBAPOB OBITOBOM XUMHI»
Xumuueckue hopMyJIbl H3 COCTaBa TOBAPOB U UX KiIacCHUbUKAIM (3aII0JIHCHHE TaOIUIIhI)

Tema 1.6. Knaccudukanms,
¥ HOMEHKJIATypa HEOPTaHUYECKUX
BEIECTB

Coaep:kanue y4eOHOIr0 MaTepHaja

Knaccudukanus Heoprannyecknx BemecTB. HoMeHkIaTypa HeopraHHueCKUX BEIIeCTB (OKCHIbI,
THJIPOKCUBI, KHUCIOTHI, coiiv). BemectBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO CTPOCHMSL.
ArperaTHble coOCTOSHUSL BellecTBa. Kpucrajuimueckue M aMOp@HbIE BELIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIbl KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIspHas,
MOHHAas, MeTaJJINYeCcKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON PELIETKU

IIpakTHYecKHe 3aHATHA

Ilpakmuueckas paboma Ne5 «HomeHkaTypa HEOPTaHHUECKUX BEIIECTBY.

Penienune npakTuueckux 3aJaHui 1O Kilaccu(UKAIMN, HOMEHKIAType U XUMUYECKUM
(dopMysiaM HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJ1accOB (YrapHbIi ra3, yrieKuciblil ras,
aMMMaK, raleHas U3BeCTh, HeralleHas U3BeCTb, MUThEBasl COJa U APYTUX): Ha3BaHUS BEIIECTB
no mexayHapoaHoi (MIOITAK) niu TpuBuaibHON HOMEHKIIATYpe U COCTaBlIeHHE (POPMYJIIbI
XMMHUYECKHX BELIECTB, ONPECICHUE IPUHAIIEKHOCTH K KIIaccy.

Tema 1.7. Twumer
peakiui

XUMHUYECKUX

Conep:kanue y4eGHOro MaTepHasia

Xumnueckas peakuus. Knaccudukanus XuMU4YeCKUX peakifii B HEOPraHMUECKON U
OpPraHMYECKON XUMUU. 3aKOHBI COXPaHEHMsI MACChI BEIIECTBA, COXPAHEHUS U NIPEBPAILCHUs
SHEPTUU MPU XUMHUECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKMU (YpaBHEHUS
OKHCJICHUA-BOCCTAHOBJICHUS, CTENIEHb OKUCIICHUS, OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHUCIIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIUU B IIPUPOLE, IIPOU3BOICTBEHHBIX IIPOLIECCAX U
AKHU3HEEATEIIbHOCTH OPraHU3MOB)

Tema 1.8. CKOpOCTh XMMUYECKUX
peaKuui. XUMUYECKOE
paBHOBeECHE

Coaep:kanue y4eOHOIr0 MaTepuaJja

CKOpOCTh peakIuy, e 3aBUCUMOCTh OT Pa3INIHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLTUX
BEIIIECTB, KOHIICHTPAIIUN PEarupyronuX BEMIECTB, TEMIIEPATYPHI U TJIOMATN PEAKITMOHHOM
noBepxHOCTH. TeroBbie 23PPEKTH XUMUIECKUX PEAKITHI: 9K30- U DHIOTCPMUICCKUE PEAKIIHH.
OOpatumbie peakiui. XUMHYECKOe paBHOBecHe. DaKTOPBI, BIUSIONIME HA COCTOSTHUE
XUMHUYECKOTO paBHOBECHsI (KOHIICHTPALIUS PEareHTOB WU MPOJIYKTOB PEAKIIMH, TaBJICHUE,
temnepatypa). [Ipuamun Jle Ilarense

HpaRaneCIme 3aHATHHA

Ilpakmuueckas paboma No6 «BnusiHue pa3nuyHbIX (DAKTOPOB Ha CKOPOCTh XMMHYECKOM
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peakuum.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha aHAIN3 (PAaKTOPOB, BIMAIONIUX HA
M3MEHEHHE CKOPOCTH XMMHUYECKON peaKIiy. 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEeaKIH OT
IPUCYTCTBUS KaTaJIM3aToOpa HAa IPUMEPE pasiIoKEHUs EPOKCHA BOJOPO/1a C IIOMOILBIO
JTUOKCHIa MapraHia 1 Katanasbl. PelieHue npakTuKO-OpueHTUPOBAHHBIX 3aJaHUI Ha
npuMeHeHne npuHuuna Jle-1latenbe 11 HaX0XKACHNUS HAIIPABJICHUS CMEIIEHNS PaBHOBECHS
XMMHYECKON peaklMK U aHAINU3 (PaKTOPOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO paBHOBECHS

Tema 1.9.

Conepxanue y4eOHOro MaTepuaJia

PacTtBopHI, TEOpUS
ANIEKTPOJIUTUICCKON JTUCCOLUAIIUU
¥ MOHHBII OOMEH

PacTBopsl. Buapl pacTBOpOB MO COJEPKAHHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPHUMOCTD.
[lonsiTe o mucnepcHbIX cucteMax. McTMHHBIE M KOJJIOMAHBIE PAacTBOpBL. MaccoBas OIS
BelecTsa B pactsope. [lonsaTue o Bonopoauom nokasaresne (pH) pactBopa. DnekTpoiauruueckast
auccorpanysi. CHIbHBIC M CIIa0bIe DJICKTPOIUTHI, HEAIEKTPOJIUTHL. Peakunu noHHOTO 0OMeHa

Pa3nen 2. Heoprannueckasi xumust

Tema 2.1. MeTauibl

Copep:xanue y4eOHOro MaTepuaia

[Tonoxenne metannos B [lepuonnyeckoii cuctemMe XUMUYECKUX 31eMEeHTOB. OCOOCHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTasuioB. O01ue pu3nyeckue CBOWCTBAa METAIIJIOB.
CmuiaBbl METAJUIOB. DIIEKTPOXUMUYECKUN P HAPSHKEHUM METAIIIOB. XMMUYECKHUE CBOMCTBA
BOKHEUIIINX METAIUIOB (HATPUA, KW, KaJIBIIMI, MAaTHUN, A TFOMUHUAM, IIUHK, XPOM, JKEJE30,
MeZb) U uX coenuHeHuit. OO01Iue crnocoOsl moydeHus MetaioB. [I[pumeHeHe MeTamioB B
OBITY ¥ TEXHHUKE

Tema 2.2. HemeTanisl

Conaep:xxanue y4ue0HOI0 MaTepHuaia

[Tonoxxenue HemeTaioB B [lepuoanueckoit cucteme xumudeckux snemeHToB .M. MenneneeBa
¥ 0COOCHHOCTH CTpOeHUs: aTOMOB. Du3nueckue CBONCTBA HEMETAIOB. AJIIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe Kucaopoaa, ceprl, pochopa u yriepoaa). XuMudeckue CBONCTBA U
NPUMEHEHNE BXXHEUIIINX HEMETAJIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHHSI) U UX COCTMHEHUH (OKCHUIOB, KUCIOPOCOICPIKAIINX KHCIIOT, BOJIOPOTHBIX
coenuHeHuii). [lpuMeHeHre BaXKHEHIIINX HEMETAJIOB U UX COCIUHCHUI

Tema 2.3. PUBHKO-XUMHAYECKHE

Copep:xxanue y4e0OHOIro MaTepuasia

CBOMCTBA HEOPTAHUYECKUX
BEIIIECTB

XVMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIOB,
KHCJIOT, cojieil u ap.). 'eHeTnueckas cBA3b HEOPraHMYECKUX BELIECTB, MPUHATICKAIUX K
pa3IMyYHBbIM KJIaccaM. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIMX OKCHJIOB U THAPOKCUIIOB

IIpakTHyeckue 3aHATHA

Ilpaxmuueckas paboma Ne7 «DU3HKO-XUMHUYECKHE CBOMCTBA HEOPraHUUECKUX BEIIECTBY.
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CocraBiieHHE YpPaBHEHMM XUMHUYECKHX pEaKUMl C y4aCTHEM TMPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB W HEMETaUIOB; OKCHIOB METAJJIOB, HEMETALUIOB U
aM(OTEepHBIX JIEMEHTOB; HEOPraHMYECKHUX KHCIIOT, OCHOBaHUN M aM(OTEPHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MIIH
00BEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIHMH BEUIECTB, PACUETHI MacChl (00bEMa, KOTMYECTBA
BElIECTBA) MIPOJYKTOB PEAKIUH, €CIIM OJHO U3 BELIECTB UMEET MpUMecH. Perienne mpakTuko-
OpPUEHTUPOBAHHBIX 33JJaHUI Ha CBOICTBA, COCTAB, MOJYYEeHHE U O€30M1aCHOE UCIIOIb30BaHUE
BaXHEHIIIMX HEOPraHUYECKUX BEUIECTB B ObITY M MPOPECCHOHANBHOM IeATEeIbHOCTH YeJI0BEeKa

Pa3nea 3. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

Tema  3.1. Kiaccuduxanus,
CTpOEHHE u HOMEHKJIaTypa
OpraHN4Y€CKUX BCIICCTB

Coneprxanue yue0HOro MaTepuaJsia

[Tpenmer opraHnyeckoi XUMHUM: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUYCHUE B MIOJYyYEHUH HOBBIX
BEUIECTB U MarepuayioB. ['omonorus, uszomepus. XHUMHUECKas CBA3b B OPraHMUYECKUX
COEJIMHEHUSIX: KpaTHBIE CBSI3U, G- U M-CBS3H.

[IpencraBnenue o kaccu(pUkauu OpraHMYECKUX BemecTB. HoMeHkIaTypa opraHn4eckux
COoeIMHEHMH (cucTeMaTHuecKas) U TpUBUaJIbHbIE HA3BaHUS BAKHEHIINX MpeCTaBUTENEH
KJIACCOB OPraHMYECKHUX BELIECTB

IIpakTHyeckune 3aHATHSA

[Ipaktuueckas pabora Ne§ «HomeHKIaTypa OpraHU4YeCKHX BEIICCTBY.

CocraBieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYECKHUX BEIIECTB
OTJCIILHBIX KJIACCOB, MCIIOJIb3YS MX Ha3BaHMS MO CUCTEMATHUECKOW U TPUBHAILHOU
HOMEHKJIAType (3THIICH, allCTHIICH, TIHIEePHH, (eHOI, (opMalbIACTHI, YKCYCHAs KUCIIOTa,
rMIuH). Pacuetsl npocteiimieit GopMyIibl OpraHun4ecKoil MOJICKYJIbI, UCXOJIS U3 JIEMEHTHOTO
cocTana (B %)

Tema 3.2. Teopus cTpoeHHUs
OPraHUYECKUX COCTUHEHUHN

Copep:xaHue y4eOHOI0 MaTepuajia

Teopust ctpoeHus: opraHuueckux coenuHeHuil A.M. BytnepoBa, €€ OCHOBHbBIE IOJIOKEHUSI.
CrpykTypHBbI€ (OPMYJIbI OPraHUYECKUX BEIIECTB, H30MEPBHI.

Pa3znen 4. YrieBoaopoanbl

Tema 4.1. [IpeaenbHbie
YTJIEBOJIOPOIBI - AITKAHBI

Conep:xxanue yue0OHOIro MaTepuaa

CocTaB ¥ cTpoeHHE, TOMOJIOTHYECKHH psifl. MeTaH u 3TaH: COCTaB, CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIIEeHHUs U TOPEHHs), TIOJYUYCHHE U IPUMEHCHHE.

Tema 4.2. HenpenenbHble
YIJIEBOJOPObI - AJIKSHBI

Conep:xxanne y4eGHOro MaTepuasia




COCTaB U CTPOEHHE, TOMOJIOTMYECKUHN Psil. DTUIIEH U MPONWIEH: COCTaB, CTpOeHHE, (pu3nueckue
Y XUMUYECKUE CBOMCTBA (pEaKLMK IMAPUPOBAHNUS, TaJJOTEHUPOBAHUS, THAPATALIMU, OKUCICHUS
U TIOJIMMEPU3alli1) TIOJTy4YeHUe U IPUMEHEHHE

Tema 4.3. HenpenenbHbie

Conepxanue y4eOHOro MaTepuasa

YTJIEBOJIOPOJIBI - AJIKa[HEHbI

Oyramuen-1,3 wu  MermwnOyramueH-1,3, XUMHUYECKOE CTPOCHHME, CBOWCTBa  (peakius
MOJIMMEpPU3aIUN ), TpUMEHEHUE (I CHHTE3a MPUPOITHOTO U CHHTETHUECKOTO Kay4dyKa U PEe3UHbI)

Tema 4.4. HenipegenbHbIe

Coneprkanue yue0HOTo MaTepuaJia

YIJIEBOAOPOIBI - ATKHHBI

COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psll. AIICTUIICH: COCTaB, XUMUYECKOE
cTpocHHE, (PU3NIeCKHe U XUMHUYECKHAE CBOMCTBA (PEaKIUH THAPUPOBAHHUS, TAIOTCHUPOBAHNS,
TUApaTalK TOPEHUS ), TOyYeHHEe U PUMEHEHNE (MCTOYHUK BHICOKOTEMIIEPATYPHOTO TUIAMEHHU
JUTSL CBAPKU U PE3KH METAIIOB)

Tema 4.5. ApomaTrueckue

Coneprxanue yue0HOro MaTepuaJia

YIJIEBOJOPOAbI

ben3on u Tonyon: cocras, cTpoeHue, (U3NYECKUe U XUMUYECKUE CBOWCTBA (peakiuu
raJIOT€HUPOBAHUS U HUTPOBAHUS ), IOJIy4eHHUE U IIpUMEHEHUe. TOKCUYHOCTh apeHOB (BIIMSHNE
OeH30J1a Ha OpraHu3M 4elioBeka). [ eHeTrueckas CBI3b MEXy YIJIEBOJAOPOIaMH,
IIPUHAUIEKAIIMMU K pa3JIM4HbIM KJlaccam

Tema 4.6. [IpupoiHbIE HCTOYHUKH

Conep:xanue y4e0HOIro MaTepuasia

YIJIEBOIOPOIOB

[Tpupoausiii ra3 u momyTHbIe HeTsIHBIC Ta3bl. HedTh 1 €€ mpoucxoxaenne. CriocoOs
nepepaboTku He(TU: TIEPErOHKa, KPEKUHT (TePMHUYECKHA, KATATUTHYECKUN ), TUPOITU3.
[TpomykThl IEpepabOTKN HEPTH, HX TPUMEHEHUE B MTPOMBIIUICHHOCTH

1 B ObITy. KaMEHHBIN yT0J1b M MPOAYKTHI €ro ImepepadoTKu

Pa3znen 5. Kucinoponocoaep:xammue

OpPraHu4eCKue COCIMHCHUSA

Tema 5.1. OnHOATOMHBIE CIUPTHI

Conepxanue y4eOHOro MaTepuasia

[IpenenbHbIE OTHOATOMHBIE CITUPTHI (METAHOJI U ATAHOI): CTPOEHUE, PUINYECKUE U XUMUYECKUE
CBOWCTBA (peaklUu ¢ aKTUBHBIMH METaJUIaMH, T'aJOre€HOBOJIOPOJaMH, TOPEHHE), TPUMEHEHHE.
BonopoaHeie cBs3n Mexay MOJEKyldamu CHApPTOB. PHU3MOJIOTMYECKOE JACMCTBHE METAHOJA U
9TAHOJIA Ha OPraHU3M YEJIOBEKa.

Tema 5.2. MHOroaTOMHBIE CIIUPTHI

Copaep:xanue y4e0OHOro MaTepuaa
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Ctpoenue, uznueckue U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU METasllIaMH,
KaueCTBEHHAas! peaKiysi HA MHOTOATOMHbBIE€ CIIUPTHI). DUZUOIOTHYECKOE ICUCTBUE HA OPTaHU3M
yenoBeka. [IpuMeHenre rnmunepruna u 3TUICHTITUKOIIS

Tema 5.3. ®enon

ConepxaHnue y4eOHOro MaTepuaJia

CtpoeHue MOJeKyIbl, PU3NIECKUEe U XUMHUUECKHE CBOMCTBA eHoIa. TOKCUIHOCTH heHOIa, ero
¢du3noNIorHUeCcKoe ACWCTBUE HAa OPTaHU3M uernoBeka. [Ipumenenue enomna

Tema 5.4. Anbaervasl U KETOHBI

Coneprkanue yue0HOT0 MaTepuaJia

CTPOCHUC, (1)I/ISI/ILI€CKI/I€ M XUMHYECKHE CBOMCTBA (peaKIII/II/I OKHCJICHHUS MW BOCCTAaHOBJICHHA,
Ka4C€CTBCHHLBIC peaKI_II/II/I), MMOJYYCHUC U IPUMCHCHUC

Tema 5.5. KapOoHOBBIE KUCIOTHI

Conepxanue y4eOHOro MaTepuasa

Crpoenue, ¢uznueckue HW XUMHUYECKHE CBOWCTBa (00IME CBOWCTBA KHCJIOT, PEaKIUs
sTepuduKanmm), ToIydyeHHe U mnpuMeHeHue. CTeapuHOBass W OJEHMHOBAs KHUCIOTBHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICIIUX KAPOOHOBBIX KUCIOT, UX
MOIOIIIEE ICUCTBHE.

Tema 5.6. CioxHbie 23pUpbI

Coneprxanue yue0HOro MaTepuaJia

CrnoxHble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposnn3 cinoxHbIx 3¢gpupos. XKupsl.
I'unponns xupoB. [Ipumenenne xupoB. bruosornueckas posis )KUPOB

Tema 5.7. Yriesonanl

Coneprxanue yue0HOro MaTepuaJsia

YrieBoapl: cocTaB, KiaccH(HKAlUs YIJIeBOJOB (MOHO-, M- M Ioiucaxapuisl). [noko3a —
MPOCTEHIINK MOHOCAXapHa: OCOOCHHOCTH CTPOCHHUS MOJIEKYJBI, (PHU3MYECKHEe U XUMUYCCKUE
CBOWCTBA TIIOKO3bI (B3ammojeiictBue ¢ ruapokcuaomM memu (1), okucneHnme aMMHaYHBIM
pacTBOopoM okcuaa cepedpa (1), BocctaHOBIIEHUE, OPOKEHHE TIIFOKO3bI), HAXOXK/CHUE B IPUPOJIC,
NPUMEHEHHUE TJFOKO3bI, OMOJIOTHYECKAash POJIb B JKU3HENCITEIBHOCTH OpPraHW3Ma YeJIOBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3a — TpeJCTaBUTENb JHCAXapUI0B, THUAPOIU3 CaxXxapo3bl, HAXOXJICHUE B TPUPOJAC U
PUMEHEHUE.

[Monucaxapuapl: Kpaxmai U HEeJUTFII03a KaK MPUpPOIHbIe oauMepbl. CTpoeHUE Kpaxmaia u
EJUTION03BI, GU3NYECKUE M XUMUIECKIE CBOMCTBA KpaxMara (THAPOIU3, KaYeCTBCHHAS PEaKIus
C HOJ0M)

Tema 5.8.

Howmenxkiarypa

HpaKanecKne 3aHATHUA
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KHCIJIOPOJOCOIEpKAIIHNX
OPraHUYECKUX COCINHEHUIN

Ilpakmuuecxas paboma  Ne9
COCIMHEHUI.

TpuBnanpHas U MeXyHapoAHasi HOMEHKJIATypa, XUMUUECKHE CBOMCTBA, CIIOCOOBI MOTy4YEHUs
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, AIJETHAOB U KETOHOB. COCTaBICHUE CXEM
peaxiuii (B TOM 4HuCIIe 10 NPEATIOKEHHBIM LENOYKaM MPEBPAIEHUH ), XapaKTepU3yOIIUX

XHMHUYCCKHE CBOMCTBA KMCIOPOJOCOACPKAIIUX OPTaHHICCKUX COSIAUHCHUM

«HoMeHknaTypa KHCIOPOAOCOAEPKAIIUX  OpPraHUYEeCKHX

Tema 5.9. DOU3NKO-XUMHUYECKUE
CBOMCTBA KHUCJIOPOAOCOACPKALIUX
OPraHUYEeCKUX COCTMHEHUHN

IpakTn4yeckune 3aHATHS

Ilpakmuueckasa paboma Nel() «Xumudeckue U (puU3MUECKUe CBOHCTBA KUCIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COCTUHEHUSI.

HabmioneHue u onvcanue peakiuii: TOpeHue CupToB, KAYECTBEHHBIE PEAKLIUU OHOATOMHBIX
crupToB (OKHcaeHue 3TaHoa okcuaoM menu (11)), MHOroaToOMHBIX CIMPTOB (B3aUMOJICHCTBUE
rinunepuHa ¢ rugpokcunom Meau (1)), anpaernios (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepedpa(l) u ruapoxcunom meau (I1), B3anmoaeicTBre kpaxmasa ¢ HOJI0M), U3yUYE€HHUE CBOWCTB
pacTBOpa YKCYCHOM KMCIIOTbI

Pa3nen 6. AzoTcoaep:kaiiye OpraHudecKre coeuHeHus

Tema 6.1. AMUHEI

Conepxanue y4eOHOro MaTepuasa

AMMHBI: METWJIAMUH — TPOCTEUIINN NpPEICTaBUTENIb aMUHOB: COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XUMUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE

Tema 6.2. AMUHOKHUCIOTHI

Conepxanue y4eOHOro MaTepuasa

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHn4YecKue coeAMHeHUs. PU3NUECKUe U XUMUYECKHE
CBOICTBa aMMHOKHUCJIOT (Ha MpUMepe TuiuHa). buonornueckoe 3HaueHrne aMUHOKHUCIIOT

Tema 6.3. benkn

Conepxanue y4eOHOro MaTepuasa

benku kak npupoansie noaumepsl. [lepBudnasi, BTopuyHas U TPETHUHAs CTPYKTypa OENKOB.
XUMUYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYPAIINS, KAYECTBEHHBIC PEAKIINH HA OCITKH

Paspnen 7. BeicOKOMOJIEKY IS pHBIE

COCIUMHECHUA

Tema 7.1. I[ImacTmaccsl.
Kayuyxu. Bonokna

IIpakTHYecKHe 3aHATHS

[Tpaktnueckast pabora Nell. «CuHTe3, aHanu3 u KiaccuUKalMs BBICOKOMOJEKYIISIPHBIX
COEIMHEHUI»

OcHOBHbIE TIOHATHA XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHHMI: MOHOMEp, IOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNU, CPENHASA MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPU3ALIHsl U MTOJIMKOHAEHCALIUS

Pasznen 8. Xumus B ﬁblTy Hu Hp0H3BOIlCTBeHHOﬁ JACATCJIBbHOCTHA Y€JI0BCKA
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Tema 8.1. Xumuueckue
TEXHOJIOTHH

B OBCEIHEBHOMN
" npodeccuoHaTbHON

JCATCIIbHOCTH 4YCJIIOBCKA

Copaep:xxanue y4e0HOro MaTepuaia

[TpaBuiia 3K0JI0TUYECKH 11e71eco00pa3HOro MOBEACHUS B ObITY U TPYAOBOI JEATEIBHOCTH B IIEIISAX
COXPAHEHUS CBOETO 3I0POBbSI U OKPY’KAKOLIEH MPUPOJHOM CpEJibl, ONTACHOCTh BO3JCHCTBHS HA
JKUBbIE OPraHU3Mbl OPraHWYECKUX BEIIECTB OTIENBbHBIX KIACCOB (YTJEBOJIOPOMABI, CIHPTHI,
(GEeHONBI, XJIOPOPTaHWYECKUE MPOU3BOJHBIC, aNBACTHABI W Jp.), TOKa3aTelb MpeAeTbHO
JIOITyCTUMOM KOHIIEHTPALIUU U €r0 UCIIOIb30BAHUE.

Ponp xumum B oOecre4eHHH HKOJIIOTUYECKOM, DHEPreTHUECKOM M THUIIeBOH O0e30MacHOCTH,
pPa3BUTUU MEUIMHBI, CO3JJAHUH HOBBIX MaTE€pPHAJIOB (B 3aBUCMOCTH OT BH1a MPO(PECCHOHATHHON
JEATETbHOCTH ), HOBBIX UCTOYHHKOB dHEPTUU (aJIbT€pHATUBHBIC UCTOUHUKHU dHeprun). [lonsarue
0 HayuyHBIX METOJaX MO3HaHMs BELIECTB M XMUMHUYECKHUX peakuui. [IpeacraBnenus o6 oOmux
HAay4HBIX MPUHIUIAX [POMBILUICHHOTO TMOJMYYEHUs BaXXHEHIIMX BEUIECTB (HA MpHUMEpax
MIPOM3BOJICTBA aMMHAaKa, CEPHON KUCIIOThI, METAHOJIa)

HTorosasi KOHTpoJibHasi padoTa 2
IlonBenenue NTOroB 2
HToro yacon 72

[TocnenoBarenbHOE TEMAaTUYECKOE TNIAHUPOBAHUE COZIEp KaHUs pabodel mporpaMMel 0011e00pa3oBaTenbHON yueOHOH TUCIUITIIMHDI, KaJeHJapHble
00BEMBI, BUIBI 3aHATHH, (JOPMBI OpPraHU3aIUN CAMOCTOSTENFHON pabOTHI TaK)Ke KOHKPETU3UPYIOTCS B KaJeHaapHo-TemarndeckoM miane (Ilpunoxenue Ne

)
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3. ®OHJ] OHEHOYHBIX CPEJCTB JIJIsI IPOBEJEHUSA TEKYIIENA 1
NPOMEXXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCHUATIIMHE

®onn oneHouHbIX cpeacTB (Hanee — POC) — KOMITIEKT METOJUUECKUX U KOHTPOJIBHBIX
MaTepHuasoB, UCIOJIb3YEMBIX IIPU ITPOBEACHUM TEKYIIETO KOHTPOJIS OCBOCHHMSI pE3YyJIbTaTOB
o0yueHus u nmpoMexyTouHoit arrectauuu. (I[lpunoxenue).

TunoBsle KOHTPOJIEHBIE OLIEHOYHBIE CPEACTBA, HEOOXOAUMBIE /TSl OLICHKH 3HAHUH, YMEHHIH,
HaBBIKOB M OTIBITA ACATEIbHOCTH, XapaKTePU3YIOIIUX ATAIbl (POPMHUPOBAHUS KOMIIETEHINH B
npoliecce OCBOSHHs 00pa30BaTeIbHON MPOTrPaMMBbl M METOMUYECKHE MaTepHalIbl, ONpPEACIISIoIIne
NpOLIEYPHI OLICHUBAHUS 3HAHUH, YMEHUH, HABBIKOB U OIIBITA JAEATEIHHOCTH, XapaKTEPU3YIOIIIX
sTansl GOPMUPOBAHUS KOMIIETEHIUH npeacTaBieHb! B [Ipunoxenun.

4. YCJIOBUA PEAJIM3ALIMU JNCHUTIJIMHBI

4.1. TpeGoBaHusI K MUHIMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecIe4eHHI0
Peanu3zanus nporpaMMbl JUCIUIUIMHBI TpeOyeT HATMUMsI yueOHON ay AUTOPUHU AJIsl paOOTHI
Ne31.
Ob6opynoBanue yueOHOro KaOmHeTa: yuyeOHass MeOenb, ydeOHas nocka, pabouee MecTo
npenoaBaTers.

4.2. YueOHO-MeTOAN4YEeCKOe U HH(POPMaNIHOHHOE O00ecnieyeHne JMCUMILTHHBI (MOTYJIs1)

4.2.1. IlepeyeHb OCHOBHOM 1 I0NOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM 1151
OCBOCHUS AMCUUIIMHBI (MOAYJIs1)

OcHoBHas1 yueOHasi TUTEpPATypa:

1. Opranuueckass XuMHs: y4eOHUK s CpeIHEro NpogecCHOHAIBLHOro oOpa3oBaHus /
Xaxanuna T. WM., OcunenkoBa H.I.— Mocksa: MzparensctBo FOpaiit, 2026. —
337 c.— [Dnextponnsiii pecypc]. —  URL: https://urait.ru/bcode/582530 (mata
obpamenust: 15.03.2026).

2. Xumus: y4eOHMK M MPAKTUKyM Ui CpelHEero mnpogecCHOHaIbHOro obOpa3oBaHus /
Huxonbckuii  A.Bb., CyBopoB A.B.— 2-¢ wu3a., mnepepab. um pgom — Mocksa:
WM3parensctBo  FOpaiit, 2025.— 507 c.—  [DnektpoHHslidi  pecypc]. —
URL: https://urait.ru/bcode/562271 (nata o6pamenus: 28.08.2025).

3. OO6mas xuMus: y4eOHHK JJIs cpeHero npodeccuonanbHoro oopasosanus / I'nunka H. J1.;
nox pexakuueit [Tonkosa B. A., babkoBa A. B. — 20-e u3zn., nmepepab. u qomn. — Mockaa:
WM3parensctBo  Opaitt, 2025.— 717 c.— [DnexkTpoHHblid  pecypc]. —
URL.: https://urait.ru/bcode/569091 (nata o6pamenus: 28.08.2025).

JlonoJiHuTeIbHASL y4eOHAasA JIuTepaTypa:

1. Xumus. bazoBeiii ypoenb: 10—11 xmaccel: y4eOHUK JJs CpeIHEro OOIero
obpaszoBanus / . B. Audunorenosa, baokos A. B., [TonikoB B. A. — 2-e u3n., ucnp. u
non. — Mocksa: M3parensctBo [Opaiit, 2026. — 290 c. [OnexTpoHHBIA pecypc]. —
URL: https://urait.ru/bcode/589219 (nata oOpamenus: 15.03.2026).

2. OOmas xuMus. 3aJa4y U YIPAXKHEHUS: YI€OHUK U TMPAKTUKYM JUIS CPETHETO
npodeccuonansHoro oopazosanus / I'muaka H. JI.; mox pegakmueii B. A. [Tonkosa,

A. B. babkoBa. — 14-e uzn. — Mocksa: M3natensctBo FOpaiit, 2026. — 227 ¢. —
[DnexTponnsiit pecypc]. — URL: https://urait.ru/bcode/583970 (nata oOpareHus:
15.03.2026).

3. Opranunueckast xumus. TecTbl: y4eOHHK [T CPETHETO MPOPECCHOHATHLHOTO

oOpa3zoBanus / HoBokmanosa A. JI. — Mocksa: M3parensctBo FOpaiit, 2025. — 41 ¢. —



https://urait.ru/bcode/582530
https://urait.ru/bcode/562271
https://urait.ru/bcode/569091
https://urait.ru/bcode/589219
https://urait.ru/bcode/583970

[2nextponnslii pecypc]. — URL: https://urait.ru/bcode/567618 (nara oOpamieHus:
28.08.2025).

4.2.2. Tlepeuenr pecypcoB HHG(pOPMANMOHHO-TEIEeKOMMYHUKAINMOHHOI ceTu «UHTepHET»
(nanee - cerb «MMHTEPHETY»), HEOOXOAMMBIX JJIA OCBOEHHS JUCIUILIHHBI (MOAYJIs1)
Ne | HaumeHoBaHUeE JIEKTPOHHOI OMOJIHOTEYHOH CHCTEMBbI
baza »aeKTpOHHBIX MEPHOANISCKUX U3JaHUH
OBbC «Jlaapy
baza maHHBIX «DIIEeKTPOHHO-OMOIMOTEeUHAas cucTteMa elibraryy
OBC «YHuBepcutTeTckas OMOIMOTEKA OHJIAWHY
DNeKTpOHHO-O0MONIMOTEeYHAs cucTeMa Znanium
DnexTpoHHO-6uGIHOTe Has cuctema « IBC FOPAUT

Al Pl Ee I e

Ne Anpec (URL)

1. http://www.edu.ru — ®enepanbHbIi 00pa30BaTEILHBIN TOPTAT

4.3.3. Ilepevyenb nHGPOPMANMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPHU OCYLIECTBIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE (MOAYJ/II0), BKIOYAs MepevyeHb
NMPOrpaMMHOro odecrneyeHuss 1 HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM (MPHU
HEeO0XO0UMOCTH)

Ne | HauMeHOBaHHE MPOrpaMMHOI0 odecneyeHust
1. | Windows 10

5. UHBIE CBEJIEHUSA U (MJIN) MATEPHUAJIbBI
5.1. Ilepeuenb 06pa3zoBaTeJbHbIX TEXHOJOIMii, HCII0JIb3YeMBbIX IIPH OCYIIECTBJICHUH
00pa30BaTeJILHOIO Npolecca Mo AUCHHUILIHHE

AKTUBHBIE U MHTE€PAKTUBHBIE (POPMBI IPOBEACHUS 3aHATUI PEaTU3yIOTCs TP NOATOTOBKE
[0 MporpaMMmaM CpeJHEero MpoeCCHOHATBLHOrO O0pa3oBaHMs W MPEANoyaraloT oOyueHHE B
coTpyaHndecTBe. Bece yuacTHUKH 00pa3oBaTesIbHOrO Ipouecca (IpernojaBaTeslb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApPYr C JpPYroM, OOMEHHMBAIOTCS HWH(POpPMAaLUell, COBMECTHO pEIIAIOT
po0JIeMbl, MOAEIUPYIOT CUTYalluu B aTMoc(epe 1e710BOro COTpyAHUYECTBA, ONTUMAIBHOM 11
BBIpaOOTKM HAaBBIKOB M KauecTB Oynaymiero npodeccuonana. Vcmonp3oBaHuWe aKTHBHBIX U
MHTEPAKTUBHBIX (POPM y4eOHBIX 3aHATUH MO3BOJISIET OCYIIECTBIIATH OLIEHKY YCBOCHHBIX 3HAaHUIA,
c(OPMHPOBAHHOCTH YMEHHMH M HAaBBIKOB, KOMIIETEHIIMH B pamMKax HpOLEIypbl TEKYyIIEero
KOHTPOJIS 110 AUCHUIUINHE. AKTUBHBIE U MHTEPAKTUBHBIE (POPMBI YUEOHBIX 3aHATUN pealu3yroTCs
IperoiaBaTesieM COTJIacCHO paboueil mporpamme y4ueOHOW aucuuiuinHbl. Jlekuus ¢ pa3dopom
KOHKPETHBIX CUTyaluil 1mo ¢opMe opraHu3alMy MOX0XKa Ha JEKIHIO- AUCKYCCHIO, B KOTOPOM
BOTIPOCHI Uil OOCY>KAECHHUSI 3aMEHEHbl KOHKPETHOM CHTyalluel, mpesuiaraeMoil o0ydarommmcs
JUISL aHaJlu3a B YCTHOW WM nMcbMeHHOUM (opme. OOCyX)aeHHE KOHKPETHOW CHUTYallud MOXKET
CIY>KUThb TNpEIIOAUMEd K JajJbHEWIIEN TpPaJWLMOHHOW JIEKIMM M HCIOJIb30BATHCA  JIS
AKLIEHTUPOBAHUS BHUMAHHA ayJUTOPHH HA U3ydaeMOM marepuaine. [ pynmnosas nuckyccust — 310
nyOnyHoe 00CyKAeHNEe WM CBOOOIHBIN BepOaIbHBI OOMEH 3HAHUSMH, CYXKICHUSIMH, UICSIMU
WIA MHEHUSMH 110 MOBOJY KaKOIo-IM0o CIIOPHOrO BoIpoca, mpobiemsl. Ee cyliecTBEeHHbIMU
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yepTaMu SIBIISIFOTCSL  COYETaHWE B3aMMOJOIOJHAIONMIETO JAWalora W O0CYXACHUS-CIIOpa,
CTOJIKHOBEHHE PAa3JIMYHbIX TOYEK 3pECHUS, NO3HUIMH. BO3MOXHOCTH MeTOJa TpPYNIOBOM
JUCKYCCHUU:

- YYaCTHUKH JHCKYCCHH C Pa3HBIX CTOPOH MOTYT YBHJETH MPOOJIEMY, COTIOCTaBIISIS
MPOTHUBOIIOIOKHBIE TTO3UIUU;

- YTOYHSIIOTCSI B3aUMHBIE TTO3UIIUH, YTO, YMEHBIIIAET COMPOTUBIICHNE BOCTIPUATUIO HOBOM
UHpOpMaLINY;

- B TIPOIECCE OTKPBITHIX BBICKA3BIBAHUM YCTPAHSIETCS IMOIMOHANIbHAS MPEIAB3SITOCTh B
OIICHKE MMO3UIIUY TAPTHEPOB U TEM CAMBIM HUBEIUPYIOTCS CKPBIThIE KOH(IUKTHI;

- BBIpa0aTHIBAETCS TPYIIIOBOE PEIIEHUE CO CTATyCOM TPYIIIOBOM HOPMBI,

- MOKHO MCIOJIb30BaTh MEXaHU3Mbl BO3JIOXKEHHS M MPUHITHS OTBETCTBEHHOCTH,
YBEIUYHNBasl BKIIOYECHHOCTh YYACTHUKOB JIUCKYCCHH B TIOCIIEAYIONIYIO PEaTM3aIiio TPYITOBIX
peLIeHu;

- YIIOBJIETBOPSETCS MOTPEOHOCTh YUaCTHUKOB IUCKYCCHH B MPU3HAHUYU M YBOKCHUH, €CITH
OHHU MPOSIBUIIM CBOIO KOMIIETEHTHOCTh, M TEM CAMBIM MOBBIIIAETCS 3PPEKTUBHOCTh UX OTAAYU U
3aMHTEPECOBAHHOCTD B PEIICHUU TPYIITIOBOM 3aa49H.

OcHoBHbIe (QYHKITUH MPENOIaBATENsI IPU MPOBEACHUN JUCKYCCHHU:

- popMynHpyeT IpobeMy U TEMY AUCKYCCHH, TaeT UX padodne ONpeaesICHNUS,

- co3gaeT HEOOXOOUMYK) MOTHBAIMIO, IMOKa3blBa€T 3HAYMMOCTh MPOOIEMBI st
YYaCTHUKOB JIUCKYCCHH, BBIICTISICT B HEH HEPEIICHHBIE ¥ TPOTUBOPEYMBBIE MOMEHTHI, OTIPEACIISIET
OKUJIAeMBIH PE3yJbTaT; - CO3/AaeT AOOpoKeIaTeNbHyI0 aTMochepy;

- popMyHpyeT BMECTE C yYaCTHUKAMU TTpaBujIa BEJACHUS JUCKYCCHU;

- ToOMBaeTcs 0OTHO3HAYHOTO CEMAHTHYECKOTO TTOHUMAaHUSI TEPMUHOB U TTOHSTHI;

- CcrocoOCTBYET MOIEP>KAHUIO BRICOKOTO YPOBHSI aKTUBHOCTH BCEX YUAaCTHUKOB, CIICIAUT
3a COOII0IEHNEM periiaMeHTa U TeMbI TUCKYCCHH,

- ¢uKcHpyeT TPENJIOKCHHBIC HJEH Ha IUIaKaTe WM Ha JOCKE, YTOOBl HCKIIOYHUTH
MOBTOPEHUE U CTUMYJIUPOBATH JIONOJHUTEIbHBIE BOMPOCHI;

- y4aCTBye€T B AaHaJIM3€ BbBICKA3aHHBIX WAEH, MHEHUW, TO3ULMN; TOJBOJUT
MPOMEKYTOUHBIE UTOTH, YTOOBI H30€KaTh ABMKEHUS AUCKYCCUU TIO KPYTY;

- 00001IaeT npeIoKEHUs, BICKa3aHHbBIE TPYIION, U TOABITOKUBAET BCE TIOCTUTHYTHIE
BBIBOJbI M 3aKIIFOUCHHUS,

- CpaBHUBAET JIOCTUTHYTHIN PE3yJIbTaT C UCXOIHOM 1enbio. [Ipu mpoBeneHnn TUCKyCCHn
MOTYT HCIIOJIb30BAThCS Pa3IMUHbIe OpPraHU3aMOHHbBIE (POPMBI 3aHITHIA.
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I ITacnopT (pOHI0B OLIEHOYHBIX CPEACTB

Oobs1acTh NPUMEHEHUA

®onp oneHouHbIX cpeacTs (POC) npenHazHadyeH ISl IPOBEPKH Pe3yJIbTaTOB OCBOEHUS
quctrmuinabl OVYI1.09 Xwumusd, BXOAAIIEH B COCTaB MPOrpaMMbl MOJTOTOBKH CHEHHAIMCTOB
cpeanero 3BeHa 1o crnenuansHocTd 40.02.04 FOpucnpynenuus. O6beM 4acoB Ha ayJIUTOPHYIO
Harpy3Kky 1o aucuurinHe 72 gaca (ouHast opma oOydeHus ).

2. ®opMBI KOHTPOJIS U OLlEHKH Pe3yJIbTATOB OCBOCHMS M CUMILIHHbI
KoHTpons M oleHKa pe3yibTaToB OCBOEHHMS — O3TO BBISIBICHHWE, MU3MEPEHUE M OLICHHBAaHUE
Pe3yabTaTOB OCBOCHUS TUCIUIUIMHBI.
B cootBercTBUM ¢ yueOHBIM TulaHOM creuuaibHocTu 40.02.04 FOpucnpyoenyus. paboueit
MIPOrpaMMOM THCUMIUIMHBI XUMUS IPELyCMaTPUBACTCA TEKYIIUN U IPOMEKYTOYHBIA KOHTPOJIb
pe3yabTaTOB OCBOCHUS.

2.1 ®opMBbI TEKYyLIET0 KOHTPOJIsA
Texkymmii KOHTPOJb YCIIEBAEMOCTH IMPEJCTaBIsAeT cO0OM NPOBEPKY YCBOEHHUS Y4eOHOro
MaTepuaia, peryJissipHO OCYLIECTBIIEMYIO Ha MPOTSHKEHUU Kypca 00ydeHus.
Texkymmii KOHTPOJNb Ppe3yJIbTaTOB OCBOEHHUS JUCHUIUIMHBI B COOTBETCTBHHM C paboueit
IpOorpaMMoOil ¥  K&JICHIApHO-TEMATHYECKUM IIJJAHOM IPOMCXOAUT NPH  HMCIOJIb30BAaHUU
CJICAYIOUINX 00s13aTeIbHBIX (HOPM KOHTPOJISL:
— BbINOJHEHUE NPAKMUYecKuUx pabom,
- NPOBEPKA BLINOIHEHUS CAMOCIOAMENbHOU pabombl 00yYaIouUxcs,
- NpoBepKa 8bINOIHEHUS KOHMPONbHBIX pAOOM.
Bo Bpemst npoBeneHHsI Y4eOHBIX 3aHSATHI TOMOJIHUTENIBHO UCIOIB3YIOTCS cleaytomue GopMsl
TEKYIIET0 KOHTPOJISL — YCMHbIL ONpOC, peuleHue 3a0ay, mecmuposanue no memam omoenbHblx
3aHAmMUII.
Bbino/siHeHue M 3a1IUTa MpaKTHYecKuX padot. [IpakTuyeckue paboThl IPOBOASTCS C LIETIBIO
YCBOGHMSI U 3aKpEIUICHUS pe3yJIbTaTOB OCBOCHMS JUCLUMIUIMHBL. B Xo7e mpakTuueckoi paboThl
oOyJaroluecss y4arcsi Ucnonb308ams QOpMynsl, aHATUUPOBAMb NOTYUEHHble De3yIbmamsl U
oenamu 6b1600bl, ONUPAACH HA MeopemuiecKue 3HAHUs.
Crnucok npakTUYeCKUX padorT:
[Ipaktuyeckass pabora Nel «OcCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XMMHUHU U pacyeTbl MO
YPaBHEHUSAM XUMHUECKHUX PEaKIIHi»
[IpakTuyeckas pabota Ne2 «M3ydyeHue nepuoguueckux 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U CO
CTPOECHHEM ATOMOB»
[IpaxTuyeckas padora Ne3 «CtpoeHue BeliecTBa U MpUpoJa XUMUYECKON CBSI3U»
[Ipaktuyeckast pabora Ne4 «AHanmm3 cocTaBa W CBOWCTBA BEIIECTB HA OCHOBE MapKHPOBKH
TOBApPOB OBITOBOM XMMMI»
[Ipaktrueckas padota Ne5 «HomeHknaTypa HEOpraHUYECKUX BEIIECTBY
[IpaxkTuyeckas padota Ne6 «Bausinue pa3nndHbIX (pakTOpoB HA CKOPOCTh XUMHUECKOM peaKIim»
[Ipaktrueckas padorta Ne7 « DU3UKO-XUMUYECKHUE CBOMCTBA HEOPTAHMYECKUX BEIICCTBY
[IpakTuyeckas padbora Ne§ «HoMeHk1aTypa OpraHMuecKuX BEIIECTBY
[Ipaktnueckass pabora Ne9 «HomeHknatypa KHCIOPOAOCOACPKAIIUX  OPTaHMYECKHUX
COEIMHEHUN
[Ipaktuueckass padora Nel0 «Xumuueckue u (QU3MUECKHE CBOICTBA KHCIOPOAOCOIAEPKAIINX
OpPraHUYECKUX COCAVHECHUS»
[Ipaktnyeckast pabdora Nell «CuHTe3, aHanmmM3 W KiIacCU(UKAIMS BBICOKOMOJICKYISPHBIX
COCIUHEHUI
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IIpakTuyeckas pa6ora Nel «OCHOBHBIE KOJINYECTBEHHbIE 3AKOHbI B XUMHHU U
pacuerhbl 10 YPABHEHUAM XMMHYECKUX PeaKIHii»

1. [aiiTe onpeneneHre OTHOCUTEIbHOW aTOMHOM Macchl. B Kakux eAMHUIIaX OHA U3MEPSETCA U
YTO MIOKa3bIBacT?

2. JlaiiTe ompeneneHue OTHOCHUTEIBHOM MOJEKYJSIpHOW Macchl. Kak OHa paccunThIBaeTcs Mo
XUMHYECKOH dopmyie?

3. Cdopmynupyiite, 9TO Takoe MOJSIpHas wmacca. YeM OHa YHCIEHHO OTJIUYAeTCs OT
OTHOCHUTEJILHOM MOJIEKYJIIPHOM Macchl?

4. JlaiiTe onpeeneHre Koau4ecTBy BemiecTBa. Kakas ¢usnueckas BeIMunHa MPUHSTA 32 €AUHUILY
KOJINYECTBA BEILIECTBA U UYEMY OHA paBHa?

5. Chopmymnupyiite 3akoH ABorapo (st ra3oB). Kakue cieacTBust BRITEKAIOT U3 3TOTO 3aKoHa?
6. [aiite onpenenenue MoJsipHOMY 00beMy rasa. Uemy OH paBeH IpU HOPMAJIBHBIX YCIOBUAX U
nouemy?

7. Yto Takoe HOpMaJbHbIE ycioBus (H.y.)? HazoBuTe 3HaueHUs TeMIEpaTypsl U JaBICHUS.

8. [aiiTe onpeneneHne OTHOCUTENBHOM IUIOTHOCTH OAHOIO ra3a Mo Ipyromy. 3anumure GopMyry
JUIs pacyeTa INIOTHOCTH ra3a [0 BOJOPOAY U 110 BO3AYXY.

9. Uto Takoe MaccoBas 10y BemlecTBa (Wid sneMeHTa)? 3anumute GopMyily U MOSICHUTE, B
KaKMX €MHULIaX OHA BBIPAXKaeTCs.

10. B yem cyTh cTEXMOMETPUUYECKHUX PACUETOB 110 YPAaBHEHMSIM XUMHUeCcKUX peakuuii? [louemy
IpU pacyerax Ba)XHO YUUTHIBATh KO3 PUIEHTHI?

IIpakTHyeckas padora Ne2 «3yyeHne nepuoan4ecKnux 3aKOHOMEPHOCTEH M UX
B3aHMOCBSI3U €O CTPOEHHUEM ATOMOB»

1. VYkazarb 3J€MEHT, B aTOME KOTOPOro: a) 25 npoToHOB U 13 31ekTpoHOB, 0) 41 pOTOH U
20 31EeKTPOHOB.

2. OmnpenenuTth 1Ba 3JIEMEHTA, B aTOME KOTOPHIX Ha MOCIEIHEM IHEPTeTUIECKOM YPOBHE: a)
4 BaJIGHTHBIX JIEKTPOHA, 0) 7 BaJICHTHBIX JJEKTPOHA.

3. Ha3Batep nBa »ijemeHTa, B aroMe KOTOPBIX: a) 3 DSHEPreTHYEeCKUuX YpOBHSA, 0) 5
9HEPreTUYECKUX YPOBHSL.

4. Ha30BUTE >IEMEHTHI, HMEIOIIME CIEAYIOIIHIE IEKTPOHHBIE (POPMYIIBI:

5. a) 1s22s?2p%3s23p°,

6. 0) 1s22s?2p%3s%4s!,

7. B) 1822s22p®3s?3p%4s23d!%4pS5s!4d’.

8. VYka3aThb MECTONOJIOKEHUE DIEMEHTOB B IlepHOIMYECKOd CHCTEME XMMHYECKHX
snemenToB JI.M. MeHzeneeBa, HANMIIMTE 3JIEKTPOHHBIE (DOPMyJbl ATOMOB JAHHBIX
anemeHToB: a) Ne37, 6) Ne30, B) No24, r) No50.

9. Yem CXOAHBI ¥ YEM OTIIMYAIOTCA 110 cocTaBy m3oTomsl: a) *10K 3%10K, 6) 33;,C137;,CL.

10. HazoBuTe JTUIIHUI OKCUA B PSIY: OKCUJ KalbLMsl, OKCUJI KaJlus, OKCUJ YIJIepoJia, OKCUJL
MarHusl.

11. JlaiiTe onpeneneHne XUMUYECKOTO FIEMEHTA.

12. Kak onpenenuTs YMCIO MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aTome? JlOKakuTe, 4To
aTOM - JIEKTPOHEUTpaIbHas YaCTULA.

13. Jaiite onpeneneHue U30Tomna.

14. Yucino nomsITOK Kiaccu(uKauy XuMHUIecKux ieMenToB 1o J[.J. MenneneeBa, cunras
BapuaHThl Tabmui, nocrurano 50. Hexotopsie u3 yuensix (JI. Meiiep, /1. Horonenmc)
OYeHb OJHM3KO MOAONLIM K OTKPBHITHIO 3aKoHA. I Bce ke UM He yJalloch JTOBECTH CBOH
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HOMBITKM 70 3aBEpLICHHSA. YKaKUTe OCHOBHOW HEIOCTaTOK B paboTax Bcex
npeamecreeHHUKOB [[.1. Menpaeneesa.
15. YTo mosioKuil B OCHOBY KiacCU(UKAIIMN XUMUYECKHX 27ieMeHToB [|.11.Menneneen?
16. HazoBuTe MaTy OTKPHITUS IEPUOIAYECKOTO 3aKOHA M €T0 COBPEMEHHYIO (hOPMYITUPOBKY.
17. Kem u rae padoran [I.11. MenzeneeB Bo BpeMsi CBOETO BEJIMKOTO OTKPBITHS?
18. Koro JI.11.MenpeneeB Ha3bIBal «yKPEMUTEIAMI) MEPUOTUIECKOTO 3aKOHA?

I[MpakTuyeckasi padora Ne3 «CTpoeHue BellecTBa U NMPUPOAA XUMHUYECKOH CBSA3H»

1. Hamumwure mnonHy0 3JIEKTpPOHHYIO (QopMmyiy (B BHAE IOCIEIOBATEIbHOCTH YpPOBHEH U
OAypOBHEH, Hanpumep, 1s? 2s? 2pS...) nug atoma Asora (N).

2. Hanumure nosHyto 3JeKTPOHHYI0 hopMyity s atoma Amomunust (Al).

3. Hanummre NoaHYyIO0 3JeKTPOHHYI0 opmyity i aroma Xiopa (Cl).

4. Hanumwute moaHYIO 3JIeKTpoHHYI0 (hopmyiy s aroma Kanenus (Ca).

5. dns atomoB A3sorta, AmoMunus, Xiopa u Kanplus coctaBbTe 3J€KTPOHHO-TpadUUECKyIo
cxeMy (1300pa3uTe pacnpeaeneHue 3JIeKTPOHOB M0 KBAHTOBBIM slY€HKaM C IIOMOILBIO CTPEIOK |
U |) U BHEIIHETr0 3HEPreTUYECKOrO YPOBHH.

6. Onpenenure, CKOJIBKO HECTIAPEHHBIX IEKTPOHOB COAEPIKUTCSA HA BHEIIHEM YPOBHE B aTOMeE
A3zora u B arome Xiopa. CaenaiTe BbIBOJ, KaK YHCJIO HECHAPEHHBIX JIEKTPOHOB BIMSET Ha
BaJICHTHOCTh 3JIEMEHTA.

7. Hanmuiure MosiHy o 3JI€KTPOHHYIO (GOPMYILy I HOHA CEphI S,

8. HanuuuTe MoNmHy0 31eKTPOHHYIO (GOopMyIIy MUl HOHAa Mareus Mg?”,

9. M306pasute >IEKTPOHHO-TPAQUIECKYIO CXEMY BHEIIHETO ypOBHs i MOHOB S? u Mg?".
VYkaxkuTe, KaKOMy HHEPTHOMY a3y COOTBETCTBYET JIEKTPOHHASI KOHPUTYpALIUS KXk I0I0 U3 ITHX
VOHOB.

10. Onpenenure TUN XUMHUYECKOM CBsI3U (KOBAJIEHTHAs HEMOJSPHAs, KOBAJEHTHAs MOJSPHAas,
MOHHAas, MeTallInueckasi) B cienyrommx Bemectsax: NaCl, O,, H,O, Mg, CaCl,.

IIpakTHyeckas padora Ne4 «AHaAJIM3 COCTABA U CBOMCTBA BeIIECTB HA OCHOBE MAPKHPOBKH
TOBApOB ObITOBOW XUMUID)

CocTaBbl TOBapOB IS aHATH3A:

1. ITnmesast coga: NaHCOs.

2. Ykcycnas kucnota (9%): CH;COOH, H,0.

3. IloBapennas conb: NaCl, KIO;.

4. Hamatsipusiit cniupt (10%): NHs, H,O.

5. JIumonHas xkuciorta: CgHgO5.

6. Xnopnas u3Becth (otoenmuBatens): Ca(ClO),, CaCl,, Ca(OH)s,.

7. CtupanbHslii nopook (ynpomeHHsbii): Na,COs3, Na,Si03, NaySO,.
8. I'moko3a (B Tabnetkax): CgHi,04.
9. Ilepexucs Bomopoaa (3%): H,O,, H,O.
10. Mexa mxkoabHbli: CaCOs;.

1. Beimummre U3 BCEX COCTABOB OTJAEIBHO HEOpPraHWYecKue BemiectBa (B Buae (opmyn) u
OTJICIbHO OPraHUYECKUE BEIIecTBa (B BUJE Ha3BaHUI wiu hopMyi).

2. JIns KaXXaoro HEOpraHMYECKOro BEIEeCTBA W3 3aJaHUs | yKaXuTe, K KaKOMy KJaccy OHO
OTHOCHTCSI: OKCH/I, KHCJIOTa, OCHOBaHUE (TUIPOKCU) UITH COJb.
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3. Jlns KaxIoro OpraHMYECKOro BellecTBa M3 3aJaHus | yKaXuTe, K KakoMy Kiaccy OHO
OTHOCHUTCS: KapOOHOBAsI KUCJIOTA, CIIUPT, albJET U], YTIEBO/.

4. 3anonuuTte TabaMIly Ui Kaxaoro toapa (10 mosuimii), yka3aB Ha3BaHue ToBapa, HopMyiy
OCHOBHOTI'O BEILIECTBA U €r0 KJIacC:

Ne HaszBanue ToBapa dopmyia OCHOBHOTO Kiace
BEIIECTBA COCTMHCHHS
1. [IumeBas cona
2. YKCyCHasi KHCIIOTa
3. IToBapeHHas COJIb
4. HamarsipHblii criupt
5. JIuMoHHas KHCIIOTa
6. X7opHas U3BECTh
7. CTupaibHbIN TOPOIIOK
8. ['mroko3a
9. ITepeknch Bogopoaa
10. | Men

5. Jlns Bcex coneil M3 cOCTaBOB (NepedyuciauTe UX (OpMyJibl) YKaXHTE, SIBISIOTCS JIM OHHU
CPeIHUMU W KUCIBIMU (€CITH €CTh).

6. PaccuuTaiiTe OTHOCUTEIBHYIO MOJEKYJSApHYI0 Maccy Mr mus crnemyromux Bemects: NaCl,
NaHCO;, CH;COOH, CaCOs.

7. Paccumraiite MaccoBylo oo HaTpusi Na B noBapeHHoi conu NaCl (B %).

8. Paccumnraiite MmaccoByto noito yriepoaa C B umieBoit coge NaHCO; (B %).

9. Paccumnraiite maccoByto gomto kuciopona O B ykcyce CH;COOH (B %).

10. Hanmmure ypaBHeHue peakimuu B3ammonaeictBusi numieBor coabl (NaHCO;) ¢ ykcycHoi
kucnoroit (CH;COOH). Kakoe razoo6pasHoe BemiecTBo BbiaemnsieTcs? ['e B ObITY UCIIONb3yeTCs
9Ta peaxius’?

IIpakTHyeckas padora Ne5S «HomeHK/1aTypa HeOpraHu4eCcKUX BellecTB)

1. Ocy1iecTBUTh IPAKTHUECKU CIETYIOIINE TPEBPALLECHUS:

Fe— FeCl, — FE(OH)Z —>Fe(OH)3 —>Fe(NO3)3

2. OcyIIecTBUTh NPAKTUUECKU CIEIYIOIINE TPEBPALLECHUS:

C;Hs;0H — CH3COH — CH;3;COOH

3. CocTaBbTe reHETUUECKUE PSAJIbI HATPUS U JKeJie3a. JalUIINTe YPaBHEHUS peaklnii, C TOMOIIbIO
KOTOPBIX MOYKHO OCYLIECTBUTH NPEAJIOKEHHBIE BAMU MIEPEXOIbI

4. Ilpu B3aumonelictBuu 12 r npeaeabHOro 0JJHOATOMHOTO CIMPTAa ¢ HATPUEM BBLIEIHIOCH 2,24
1 Bojopoaa. Haiinute monekymspHyro (opmyny crnupra, Hanummre (OpMyJbl BO3MOMXKHBIX
M30MEPOB U HA30BUTE UX.

5.MaiiTe onpeneseHns NOHATHN: «T€HETUYECKasl CBSI3b», «TEHETUYECKUH s/l BEILIECTBY.

6.B uem BrIpaxkaeTcs reHeTUYECKask CBA3b MEXKIY yIiIeBOI0poAaMu?

7.Kakas rpyrmnmna BeIecTB JeKUT B OCHOBE OOJIBIIIMHCTBA T€HETUYECKHX LIeTTOUeK?

8.Uto Takoe kucnora?

9.JlaitTe onpeneieHuEe OCHOBAHUEM.

10.B yem B3auMOCBSI3b OpraHMYECKUX U HEOPTaHUYECKUX BELIECTB?
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IIpakTnyeckas padora Ne6 «Biausinue pasjn4HbIX (AaKTOPOB HA CKOPOCTh XMMHYECKOM
peakuun»

1. Ilepeuncnure Bce OCHOBHBIE (AKTOPbI, KOTOPHIE BIUSIOT HA CKOPOCTh XUMUYECKON peakiuu
(HEe MeHee TATH).

2. OObsacHUTE, MMOYEMYy IpHU TOBBIIMIEHUU TeMmIilepaTypbl Ha Kaxzable 10°C cKOpOCTh MHOTHX
peakiuii yBenuuuBaercs B 2—4 pasa (mpaBwio Baurt-I'opda). B dyem ¢usuko-xumudeckas
MIPUYKHA 3TOTO SIBJICHUS?

3. Paznoxenue nepokcuaa Bogopoaa (H,O;) B OOBIYHBIX YCIOBHSIX MPOTEKAET OUEHb MEIJIEHHO.
3anuiuTe ypaBHEHHE 3TOW peakuu 0e3 KaTaauzaropa.

4. O0bsAcHUTE, KaK BIMsIeT AoOaBiIeHHe AuoKcuaa mapranua (MnO;) Ha CKOPOCTh Pa3IOKEHHS
nepokcuaa Boaopoaa. UYto mpoucxoaut ¢ caMuM MnQO; mociie OKOHYaHUS peaKiuu?

5. 3anummre ypaBHEHHE pEaKUMHM PA3IOoKEHHs IEPOKCHIAa BOAOPOAA B IPHUCYTCTBUHU
kataymzaTopa MnO,.

6. B xuBBIX OpraHu3zMax pa3jloKeHHE MEpPOKCHAa BOJOPOAa YCKOpseT (epMEeHT Karanasa.
CpaBHurte aeiictBue kaTanassl U MnO, kak katanu3aTopoB. UTo 00111ero v B 4eM pasinuyue Mexmay
HUMU?

7. B Tpex mpoOupKkax HaXOIATCS OJUHAKOBBIE 00beMbI 3%-HOTO pacTBOpa MEPOKCHIA BOJAOPOIA.
B nepByto n1o0aBmwin HEMHOTO Hecka, BO BTopyio — MnO,, B TpeTbio ocTaBuin 6e3 no6aBok. B
KaKkoi mpoOHpKe BblAeNIEHHE KUciIopoaa OyaeT Haubosiee HHTEHCUBHBIM U IToueMy?

8. Kak U3MeHUTCS CKOPOCTh pPeakui MEXKAY IUHKOM U coJsiHOM kucnoTol (Zn + 2HCI = ZnCl,
+ Hj,), ecnau: a) yBENMYHUTbh KOHLEHTPAIMIO KHUCIOTHI; 0) W3MEIbUYUTh LIMHK; B) Harperhb
peakuMOHHYI0 cMech? OTBET MOSICHUTE Ul KaKOTO CIydast.

9. Jlana obpatumas peakuusi: N, + 3H, = 2NH; + Q (sk3orepmuueckas). Chopmynupyiite
npuHuun Jle-Illarense.

10. Ucnons3ys npunuun Jle-IllaTense, onpenenute, B KaKyl0 CTOPOHY (B CTOPOHY MpPSIMON WK
o0paTHO# peakiiun) cMecTUTCs paBHOBecHe B cucteme N, + 3H, = 2NH; + Q npu: a) moBbIeHun
TeMIepaTypbl; O) MOBBIINIEHUH AABJICHHUS; B) YBEJIMYEHMM KOHUEHTpauuu Bojxopoaa (H,); r)
ynanenun ammuaka (NH3) U3 peakiinoHHON cMecH.

IIpakTnyeckas padora Ne7 « DU3NKO-XMMHYECKHE CBOHCTBA HEOPraHUYEeCKUX BelleCTB»

1. 3anumuTe ypaBHEHMs pEaKLUi, XapakTepU3yHOIIUX XMMHUYECKHE CBOWCTBA METAJUIOB (Ha
npuMepe LUHKa Zn): B3aUMOJAEWUCTBHE C KHUCIOPOAOM, C COJITHOM KHCIOTOH, C PacTBOPOM
cyabdara menu (CuSOy).

2. 3anumuTe YpaBHEHUS PEAKIHH, XapaKTePU3YIOINX XUMHUUECKHE CBOWCTBA HEMETAIOB (Ha
npumepe cepbl S): B3aMMOJIEHCTBHE C KHCIOPOJIOM, C BOJOPOIOM, C METajulaMu (Ha mpumepe
xenesa Fe).

3. 3anuumTe ypaBHEHUS PeaKkIMid, XapaKTepU3yIOIIHUX XUMUYECKHE CBOMCTBA OCHOBHBIX OKCHI0B
(ma mpumepe okcuaa kanbius Ca0O): B3aumoseicTeue ¢ BooH, ¢ kucinorou (HCI), ¢ kucnotHeim
okcuaoM (COy).

4. 3anumuTe ypaBHEHHS PpEAKIUH, XapaKTePH3YIOUIMX XUMHUYECKHE CBOWCTBA KHCIOTHBIX
oKcuJ0B (Ha nmpumMepe yriaekucioro raza CO,): B3auMoaencTBue ¢ Bo1oi, ¢ menousto (NaOH), ¢
ocHOBHBIM okcuzioM (CaO).

5. 3anuiuTe ypaBHEHHUS peakluil, XapaKTepU3yHOIIUX XUMHUYECKHE CBOHCTBAa aM(pOTEpHBIX
okcuaoB (Ha mpumepe okcuaa amoMmuHus AlyO;): B3ammoneiictBue ¢ kucinoroit (HCl) u ¢
nienousto (NaOH).
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6. 3anummMre ypaBHEHMS PEAKIMH, XapaKTepU3YIOIUX XHUMHYECKHE CBOMCTBAa KHCIOT (Ha
npumepe cepHoit kucnotel H,SO4): B3aumoseiicTBue ¢ MetamioM (Zn), ¢ OCHOBHBIM OKCHAOM
(CuO), ¢ ocnoBanuem (NaOH), ¢ conbro (BaCl,).

7. 3anumuTe ypaBHEHUS peaKlMi, XapaKTepU3yHOIIMX XMMHUYECKHE CBOMCTBa OCHOBaHMH (Ha
npumepe ruapokcuna Hatpus NaOH): B3aumopeiictBue ¢ kucnoroit (HCl), ¢ kucaoTHbIM
okcunoMm (CO,), ¢ compio (CuSOy).

8. 3anummre ypaBHEHHs peakluil, XapaKTepH3YIOUIMX XUMHYECKHE CBOWCTBA aM(OTEPHBIX
TUAPOKCUI0B (Ha npumepe ruapokcua amomuaus Al(OH)s): B3aumoneiicteue ¢ kucnotoit (HCI)
u ¢ menoubto (NaOH).

9. 3anumnTe ypaBHEHUS peakluii, XapakTepU3yIOIUX XMMUUECKEe CBOWCTBA cojeil (Ha mpumepe
kapOonata HaTpust Na,CO;): B3aumopeiictsue ¢ kucinotou (HCI), ¢ conbto (CaCly), ¢ menousio
(NaOH — ecnu peakiust UaeT).

10. B npodeccrnonanbHO AeATEIBHOCTH CTPOUTENS UCTIoNb3yeTcs ramenas ussects (Ca(OH),).
Hanumure ypaBHeHue peakiiuu noxydeHus rameHoi nu3sectu u3 Heramenoi (CaO) u ypaBHeHue
peakuuy, TIOKasblBalollee, I04YeMy ramieHas H3BeCTh HCHONb3yeTcsl JUIs  MOOENKH
(B3aumoneticteue ¢ CO, BO3IyXa).

IIpakTuyeckas padora Ne8 «HomeHki1aTypa opraHn4ecKuX BelecTB)

1. 3anummure MOJIEKYJSPHYIO U IOJHYIO CTPYKTYpPHYIO (opMyJy 3TUJIEHa (CHCTEMaTHYeCKOe
Ha3BaHHUE — ITEH). YKaXHUTE KIacC OPraHNUECKUX COCTUHEHUH, K KOTOPOMY OH OTHOCHUTCS, U THII
ruOpuaAM3aIi aTOMOB yIJIepojia B MOJIEKYJI€E.

2. 3anumuTe MOJIEKYJISPHYIO U MOJIHYIO CTPYKTYPHYIO (POpMYyJly aleTuiIeHa (CUCTEeMaTHYeCcKoe
Ha3BaHUE — ATHH). YKaXKUTE KJIACC OPraHUYECKUX COCTUHEHHH, K KOTOPOMY OH OTHOCHUTCS, Y THUII
ruOpUIn3aMi ATOMOB yTJIepo/ia B MOJIEKYJIE.

3. 3anummTe MOJIEKYJISIPHYIO M MOJIHYIO CTPYKTYPHYIO (hopMyily IiuiepuHa (CUCTeMaTH4eCcKoe
Ha3BaHHE — MPONaHTpuoi-1,2,3). YkaxuTe Ki1acc OpraHM4ecKUX COEJUHEHUH, K KOTOPOMY OH
OTHOCHTCS, U (QYHKIIMOHATIBHYIO TPYIIITY.

4. 3anumuTe MOJEKYJISPHYIO U IOJHYI0 CTPYKTYpHYIO (hopMyiny (eHona (CHCTeMaTHUecKoe
Ha3BaHHWE — THJIPOKCHOEH301). YKaXHUTe KJIacC OpPraHMYeCKHX COEJUHEHHH, K KOTOPOMY OH
OTHOCHUTCS, U (PYHKLIMOHAJIBHYIO TPYIIY.

5. 3amumure MOJIEKYJSIPHYI0O M TOJHYIO CTPYKTypHyH ¢opmyly (opmanbaeruia
(cucTtemaTnyeckoe Ha3BaHME — MeTaHallb). YKaXHTE KJIacC OpPraHMYEeCKUX COEIMHEHHH, K
KOTOPOMY OH OTHOCHUTCSI, U (DYHKLIIMOHAJIbHYIO TPYTIITY.

6. 3anumuTe MOJEKYJISPHYI0 U TOJHYI CTPYKTYpHYIO (OpMyldy YKCYCHOM KHCIOTHI
(cucteMaTnyeckoe Ha3BaHUE — ATAHOBAs KUCJIOTA). YKaKUTE KJIacC OPraHUYECKUX COEAMHEHUH,
K KOTOPOMY OHa OTHOCHUTCS, U (PYHKLIMOHAIBbHYIO TPYIILY.

7. 3anuiuTe MOJEKYJISIPHYIO M TMOJHYIO CTPYKTYpHYIO (hOopMyiy INIMIUHA (CHCTEMaTHYECKOe
Ha3BaHME — AMUHOYKCYCHAas KHCJIOTa WIM 2-aMHHO3TaHOBas KHCJIOTa). YKaXKUTE Kiacc
OpPraHMYECKUX COEAUHEHUN, K KOTOPOMY OH OTHOCHUTCS, U (DYHKIIMOHAJIbHBIE IPYIIIIBI.

8. JlaHbl TpHUBHaJbHBbIC Ha3BaHWs BellecTB. Hamummre uX MoseKyJsipHble (GOPMYIbl U
cucremMarnueckue Ha3Bauus 1o HomeHknarype MIOITAK: sTwiieH, anetwieH, riumnepuH, GeHolr,
(opmanbaerua, yKCycHas KUCI0Ta, TIIULHH.

9. JlaHbl cucTeMaTHMYeCKHE Ha3BaHUs BEIIECTB. 3aAIUIIMTE UX MOJEKYJSIpHble (OpPMYJbl U
TPUBHAJIbHBIE Ha3BaHMs: ATaH, IPONeH, OyTaHoi-1, 3TaHaNb, MPONAHOBAs KUCIIOTA, METHIIAMUH,
OEH301I.
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10. Onpenenute MOJEKYIIPHYIO (HOPMYITy YTIEBOJOPOAA, €CIIU MaccoBasi 0 yIiaepoaa B HEM
coctaBiisieT 85,7%, a Bogopona — 14,3%. OTHOCcUTEIbHAS MOJICKYJISIpHAsA Macca BEUIECTBa PaBHA
28.

IIpakTHyeckas padora Ne9 «HomeHKIaTypa KHCI0POAOCOAEPKAINX OPraHHYECKHUX
COeIMHEeHUI»

1. 3anuImmTe MOJIEKYJISIPHYIO U TIOJIHYIO CTPYKTYPHYIO (pOpMyITy dTaHoJa (3TUIOBOTO CIHPTA).
VYkaxure ero cucrematuueckoe Hazanue 1o MIOITAK u kinacc opranudeckux coeTuHeHNH.

2. 3anuummTe MOJIEKYJSIPHYIO M TOJHYIO CTPYKTYpHYIO (GopMyiny @eHona. YKaxHuTe ero
CHCTEMaTHUYECKOe Ha3BaHHUE U KJIACC OPraHMYECKUX COCTUHEHUH.

3. 3anummure MOJNEKYJISIPHYIO U MOJIHYIO CTPYKTYPHYIO (hopMyITy dTaHass (YKCYCHOTO ajlbJAETHAA).
VYkaxure ero TpUBHaJIbHOE Ha3BaHUE U KIIACC OPIraHUYECKUX COCINHEHHH.

4. 3anumuTe MOJIEKYJSIPHYIO U TIOJTHYIO CTPYKTYPHYIO (popMyIty arieToHa (IIporaHoHa). Y KaKHUTe
€ro CUCTEeMAaTUYeCKOe HAa3BaHUE U KJIACC OPraHUYECKUX COCIUHEHHH.

5. 3anumure MOJEKYJISAPHYIO U MOJHYIO CTPYKTYPHYIO (POpPMYJy YKCYCHOM KHCIOTHI (3TaHOBOM
KUCJIOTHI). YKaXKHUTE €€ TPUBHAIBHOE M CHCTEMAaTUYECKOE Ha3BaHUS, KJIACC OPraHMYECKUX
COECTMHEHU.

6. 3anuInTe MOJIEKYJIPHYIO U MOJIHYIO CTPYKTYPHYIO (POpMYJy METHIIOBOTO 3(hupa yKCyCHOU
KHCJIOTHl (METHJIITAHOATa). YKaXHUTE €r0 CHCTEMAaTHYeCKOe Ha3BaHWE M KIIACC OPTraHMYECKUX
COCIMHECHUM.

7. JlaHbl TpUBHAJbHBIC HA3BaHWS BEIIECTB. J3alMIINTE WX MOJEKYJSPHbIE (HOPMYIIBI,
cucrematnueckue HazBanus o MIOITAK u ykaxure kiaacc: METaHo, 3TaHOJ, TIIMLEPHUH, EHOJI,
(dbopmanbaeTua, YKCYCHBI allbJACTH, aleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa,
STUIIOBBIH 3(hUpP YKCYCHOW KUCIIOTHI.

8. JlaHbl cucTemMaTHyecKre Ha3BaHUS. 3alMIINTE MX CTPYKTYpHBIE (HOPMYIBI U TPHUBHAIHHBIE
Ha3BaHMs: mpomnaHois-1, OyTraHon-2, MeTaHajb, NpPOMaHalb, OyTaHOH, NMPONAHOBAs KHUCIIOTA,
OyTaHOBasi KUCJIOTa, METWINPONAHOAT.

9. Hanumure ypaBHeHue peakiuu roperus stanona (C,HsOH) B kucnopoe.

10. Hanumnre ypaBHEeHHE peakuuu 3TaHona ¢ HatpueM (Na). HazoBute npoaykT peakuuu.

IIpakTnyeckas padora Nel0 «Xumuuyeckue u pusnyeckmne cBOMCTBA
KHCJIOPOI0COAePKALUUX OPraHNYECKHUX COeIHHEeHUD)

1. OnumuTe BHEIIHUE MPHU3HAKU (LIBET, 3amax, arperaTHOE COCTOSHHE) 3TaHOJa (ITUIOBOTO
CIHPTA) U TIUIEPUHA ITPH KOMHATHOH TeMmiepatype. CpaBHUTE WX BSI3KOCTh U PACTBOPUMOCTH B
BOJIE.

2. 3anumuTe ypaBHEHUE PEaKIMU TOPEHMsI dTaHOJIa B Kucjopoae. UTo HaOIogaeTcs mnpu
noxurannu cnupra? Kakoit ra3 oopaszyercs B pe3yibTate TOpeHHs?

3. IIpu oxucnenuu sranona okcugom menu (II) (CuO) mpu HarpeBaHuM 00pa3yeTcs anbIErH.
3anuinuTe ypaBHEHHE 3TOH peakiuu U YKaKUTE MPU3HAKH, M0 KOTOPHIM MOXHO CYIUTh O €€
NPOTEKaHWM (M3MEHEHHE [[BETA U TIOSBIICHHE 3aIaxa).

4. Tlpu B3ammopeiictBuu raunepuna ¢ ruapokcunom menu (II) (Cu(OH),) obpasyercs sipko-
CHHHMI pacTBOp TJMIlepaTa Meau. 3aluIINTe YpPaBHEHHE JTOM peakiuu (ynpolieHHoe, ¢
o0pa3oBaHHEeM KOMIUJIEKCHOTO coenuHeHus). Kakoe CBOIMCTBO TiuiieprHa MOATBEPKIAET STa
peakius?
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5. OnumuTe, KaK U3MEHUTCS 1IBET pacTBOPA, €CIIM K CBEXEOCAKACHHOMY ruapokcuay meau (1)
(Cu(OH),) no6GaButh rThuiepuH. llouemy 93Ta peakius SBISETCA KA4eCTBEHHOW st
MHOT'OaTOMHBIX CIIMPTOB?

6. Uto Takoe nuHANKATOP?

7. 3anumure ypaBHEHHE PEAaKLMU OKHCICHHMS YKCYCHOTO ajbJeruja (dTaHajs) THAPOKCHIOM
menu (I1) (Cu(OH),) npu nHarpeBanuu. OnuimmTe, Kak MEHSETCS IBET OCagKa B XON€ ITOU
peakuuu.

8. Ilouemy peakiuio ¢ aMMUAYHBIM PacTBOPOM okcujaa cepedpa (I) u peakuuio ¢ THIPOKCHIOM
menu (II) Ha3pIBalOT KaueCTBEHHBIMH peakLMsIMU Ha aibaeruasl? K xakoMmy Kiaccy BeIIecTB
OTHOCSITCS] MPOAYKTHI 3TUX peaKLuii?

9. Ilpu B3auMoaeHCTBUM Kpaxmaia ¢ pacTBopoM nozaa (I,) HaOnromaeTcst cuHee OKpalluBaHHE.
3anumuTe KpaTKoe MOSICHEHHWE 3TOro sBJieHUs (Kakoil mporecc npoucxonut). [louemy npu
HarpeBaHUM CHHSISI OKpAcKa UCUE3acT, a MPU OXJIAKIEHUH MOSIBISETCS] BHOBD?

10. Ilepeuncnute ocHOBHBIE (PU3MYECKHE CBOMCTBA YKCYCHOM KUCJIOTHI (arperaTHoe COCTOSIHHE
IpY KOMHATHOM TeMIepaType, 3amax, pacTBOPUMOCTb B BOJE, TeMIepaTypa KHUIIEHUS I10
CpPaBHEHHUIO C BOJION).

IIpakTHyeckas padora Nell «Cunre3, aHaIN3 M KJIaccuPpuKanyus BbICOKOMOJIEKYJISIPHBIX
COEHHEeHHI»

1. JlaliTe ompeneireHue MOHOMEpa U IPUBEIUTE HE MEHEE TPEX NPUMEPOB MOHOMEPOB C
yKa3aHHEM UX XHMUYECKHX (POPMYIL.

2. Jlaiite onpenesneHue noauMepa U NpuBeAUTE HE MEHEE TPEX NPUMEPOB MOJIMMEPOB € YKa3aHUEM
UX CTPYKTYPHBIX 3BEHBECB.

3. Uro Ha3bIBaeTCs CTPYKTYpHBIM 3BEHOM mnojumepa? Ha mpumepe NoaMITHIIEHA HMOKAXKHUTE,
KaKO€ 3BEHO SIBJISIETCS] CTPYKTYPHBIM.

4. Jlaiite ompenesneHue crerneHu noiaumepusanuu (n). ITo kakoit Gopmyne MOXKHO paccuuTaTh
CPEIIHIOI0 MOJIEKYJIIPHYIO Maccy IOJIMMepa, 3Hasi MOJIEKYJISIPHYIO MacCy MOHOMEpPA U CTENEeHb
noJauMepH3anun?

5. PaccuuTaiite CpeIHIOI MOJEKYISPHYIO MAcCy MOJIUATUIIEHA, €CIIA CTENEHb MOJMMEPHU3alii N
= 500. Monspnas macca stuneHa (C,H4) paBHa 28 r/mMonb.

6. PaccuuTaiite creneHp MOJMMEPU3alUU HOJUIPONWIECHA, €CIU €r0 CPeAHssl MOJEKYyJsipHas
macca paBHa 42000 r/monb. Monsipaas macca nponuiieHa (C3Hg) paBHa 42 r/monb.

7. PaccuuraiiTe CpenHIO MOJIEKYJsipHYI0 Maccy noiuBuHmixinopuna (IIBX), ecnu crenens
noauMepuszanmu h = 800. Monspnast Mmacca Bunmixsiopuaa (C,H;Cl) paBha 62,5 r/moib.

8. B uem 3aximrodaercs NPUHUUNHAIBHOE pa3iMuue MEXAY peakUUsIMHU MOJUMEpU3aluU U
HNOJMKOHECHCAMHU? YKaXXUTE HE MEHEe ABYX OTIUYUH.

IIpoBepka BBINOJHEHHUSI CAMOCTOSITEILHOI padoThl. CamMocTosiTeIbHAS paboTa HampaBiIeHA
Ha CAMOCTOSITEIIbHOE OCBOCHHE U 3aKPEIUICHHUE PE3YyJIbTaTOB O0YUICHHS.

CamMocTosaTenpHas TOArOTOBKA 00YYarOIIMXCs M0 AUCHUIIIMHE Mpeanoaraet ciaeayonme Buabl
U GOpMBI paboTHI:

* Cucmemamuyeckas npopabomra KOHCNeKmoa8 3aHAmuil, y4eOHOU U CneyuaibHOU MmexHUYecKo
Jumepamypeoi.

* Camocmosmenvhoe u3yyeHue mamepuana U KOHCHEKMUPOBaHUe JNeKyuli no Y4eOHOU U
CReyuanIbHOU MexXHUYecKol Tumepamype.

* [loocomoska k coobujenuro unu becede Ha 3aHamMulU NO 3a0AHHOL npenoodasamenem meme.

* Buinonnenue pacuemmuvix 3a0aHull.
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» Paboma co cnpasounou iumepamypou u HOpMAMUSHLIMU MAMePUATIAMU.
» Cocmasnenue mecmoswvix 3aoanuti no memam YV [/MJIK.

CBoaHasi Ta0/1411a 0 MPUMeHsieMbIM GOpPMaM U MeTOAaM TeKYIIero KOHTPOJISA U OLeHKH
pe3yJibTaTOB 00y4eHHs

Pe3yabTarsl 00yyeHus

@DopMbI U METOAbI KOHTPOJISI H OLIEHKHU
pe3yJabTAaTOB 00yUeHus

JIUMIHOCTHBIE:

- YYECMBO 20POOCMU U YBAICEHUSL K UCTOPUU
U OOCUINCEHUAM OMedeCmM8eHHOU
XUMUYECKOU HAYKU, XUMUYECKU SPAMOMHOe
noseoenue 8 NPOPecCuOHaIbHOU
desimenbHOCMU U 8 ObIMY NPU 0OpaueHUU C
XUMUYECKUMU BeUeCmBaMU, MAMepuailamu u
npoyeccamu;

- 20MOBHOCMb K NPOOOJIAHCEHUIO 0OPA30B8AHUSL
U NOBbIUIEeHUS K8ATUDUKAYULU 8 U3OPAHHOU
npogheccuoOHaIbHOU OesimeIbHOCMU U
00beKMUBHOE OCO3HAHUE POIU XUMUUECKUX
KOMARemeHYuu 8 JMom, - YMeHue
UCNONL3068AMb OOCMUNCEHUSL COBPEMEHHOU
XUMUYECKOU HAYKU U XUMUYECKUX MEXHOI0SUU
07151 NOGbLULEeHUSL COOCMBEHHO20

UHMENIEKMY AIbHO20 PA36UMUSL 8 8bIOPAHHOU
npogheccuoHaIbHOU OesIMeNbHOCMU,

Buinonnenue u 3awuma npakmuueckux
pabom Ne -3

Oyenka npasuibHOCMU BbINOJIHEHUSL
camocmosamenbHou pabomaoi

MeTalpeaAMETHLIC:

- UCNONb308AHUE PA3IUUHBIX BUO08
NO3HABAMENLHOU 0esIMENTbHOCMU U OCHOBHBIX
UHMENIEKMY AIbHbIX Onepayuu (ROCMAHOBKU
3a0auu, hopmyIuposanus cunomes, AHAIU3A U
cuHmesa, cpasHenuss, 000oweHus,
CUCeMAmuU3ayul, 6bis61eHUSI NPUYUHHO-
CIe0CMBEHHBIX C853el, NOUCKA AHAL0208,
Gdopmynuposanus 6b160008) 0151 peuieHus
NOCMABIEHHOU 3A0ayU, NPUMEHEHUE OCHOBHBIX
Memo008 NO3HaHUs (HAOAI0O0eHUs, HAYYHO20
9KCHepUMeHma) OJis U3YYeHUsE PA3TUYHBIX
CMOPOH XUMUYECKUX 00BbEKMO8 U NPOYECcos, ¢
KOMOPbIMU BO3HUKAEN HEOOX0OUMOCTb
CMAIKUBAMbCSL 8 NPOPDECCUOHANLHOU Chepe;

- UCNONIL30BAHUE PASTUYHBIX UCMOYHUKO OJIsL
NOLYYEHUsL XUMUYEeCKOU UHpOpMayulU, yMeHUue
OUEHUMb ee 00CMOBEPHOCHb OJIsl

Buvinonnenue u 3awuma npakmuueckux
pabom Ne 4-7

Oyenra npasuibHOCMU 8bINOJIHEHUS
camocmosmenvHol pabomol
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00CMUIICEHUSI XOPOWUX Pe3YIbMAMOs 6
npogheccuonanvrou cgepe;

npeaMeTHbIE:

- chopmMuposannocmos npedCcmasieHuu o 3awguma npakmuueckux pabom Ne 8-11
mecme XUMUU 8 COBPEMEHHOU HAYYHOU Yemuvuii onpoc 6o epems 3anamust
Kapmuue Mupa, NOHUMAaHue poau Xumuu 6 Pewenue 3a0au

Gopmuposanuu kpy2o30pa u QYHKYUOHAILHOU
2PamomHocmu 4eioeexa Oisl peuleHus
NPAKmMu4eckux 3a0a4;

- 81a0eHUe 0OCHOBONONALAIOWUMU
XUMUYECKUMU NOHAMUAMU, MEOPUAMU,
3aKOHAMU U 3AKOHOMEPHOCHAMU, YBEPEHHOe
NOb306AHUE XUMUYECKOU MEPMUHONO2UEU U
CUMBOTUKOU,

- 8]1a0€HUe OCHOBHBIMU MEMOOAMU HAYYHO2O
NO3HAHUSA, UCNONIb3YEMbIMU 8 XUMULL:
Habn00eHueM, ONUCAHUEM, USMePeHUEM,
9KCNEPUMEHMOM,; YMeHUe 00pabamvieams,
00BACHAMb Pe3yIbMamvl NPOEeOeHHbIX
OnvIMOS U 0eamy 8b1800bl; 20MOBHOCHb U
CNOCOOHOCTID NPUMEHSIMb MEMOObl NO3HAHUS
npu peweHuy npaKmuyecKux 3a0ai,

- chopmuposaHHOCMb YMEHUs 0a8amb
KOJUYeCmEeHHble OYEeHKU U NPOU3B00UMb
pacyemul no

GNUAHUE PA3TUYHBIX PAKMOPOE HA
napamempusi 00pabomKu Memaios
oasneHuem.

XUMUYECKUM OPMYNAM U YDABHEHUAM,

- g1a0enue npasuIamy MexHuKu
be3onacHocmu npu UCNOIbL308AHUU
XUMUYECKUX 8euecms;

- chopmuposanHocmsb cOOCMBEHHOU NOZUYUU
N0 OMHOUWEHUIO K XUMUYECKOU UHpOpMayul,
ROYYAeMOU U3 PAZHBIX UCMOYHUKOS.

2.2 ®opma NpoMe:KYyTOYHOH aTTecTalluu
[IpomesxyTouHas aTTecTanus N0 AUCHUIIIUNHE XUMUS — UMO0206ds KOHMPOIbHASL paboma.

Hrorosasi KoHTpOJIBLHasI padoTa

Tabmuua 1. Tumnsl, ypoBeHb CIIOKHOCTH U BPeMs BBITIOJIHEHHS TECTOBBIX 3a/1aHUM.
Bapwmanrt 1.

| Howmep 3ananus | Tunel 3a1aHus | YpoBeHb | Bpewms
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CIOKHOCTH BBIIIOJIHEHUS,
MHH.
3anmanwue 1,3,14 3agaHue 3aKphITOrO TUIA HA 0a30BbIH 5
YCTAaHOBJICHUE COOTBETCTBHS
3ananue 3asaHus OTKPHITOrO TUIIA HA MOBBIIIECHHBIN 5
2,9,10,13,15 JIOTIOJTHEHUE
3ananue 4-6 3amaHre KOMOMHUPOBAHHOTO TUMIA ¢ | OA30BBIi 5
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3
YETBhIPEX MPEII0KCHHBIX
3aganue 7,8 3amanue KOMOMHUPOBAHHOTO THIMA C | 0A30BBIi 5
BBEIOOPOM HECKOJIBKMX BaPHUAHTOB
OTBETA M3 NMPEIUI0KEHHBIX
Bamanue 11,12 3amanue 3aKphITOrO THITA HA 0a30BBbIi 5
YCTaHOBJICHUE TTOCJICA0BATEILHOCTH
Bapuant 2
YpoBeHb Bpews
Howmep 3ananus Tune! 3amanus BBIIIOJIHEHUS,
CII0KHOCTH
MMUH.
3amanue 1,13,14 | 3aganue 3akpbITOro TUIA HA 0a30BbIH 5
YCTAHOBJICHUE COOTBETCTBUS
3anganue 3agaHust OTKPHITOTO TUTIA HA MOBBIIICHHBIN 5
2,3,49.11 JIOTIOJTHEHHE
3anmanue 5,6,10 | 3agaHre KOMOMHHPOBAHHOTO THTIA C 0a30BLIH 5
BBIOOPOM OJIHOTO BEPHOTO OTBETA U3
YETBIPEX MPEII0KECHHBIX
3aganue 7-8 3aaHnne KOMOMHUPOBAHHOTO THIIA C 0a30BbIi 5
BBEIOOPOM HECKOJIBKMX BaPHUAHTOB
OTBETA M3 IMPEIIOKEHHBIX
Bamanne 12,15 3agaHue 3aKpHITOTO THITA HA 0a30BLIi 5
YCTAaHOBJICHUE TOCJIEI0BATEILHOCTH

Tabnuna 2. CueHapuu BHITIOTHEHHS TECTOBBIX 33 TaHUM.

Tun 3aganusa

3aJaHus

IlocnenoBaTeIbHOCTD ACHCTBUI ITPU BBITTOJIHCHUH

3az[aHHe KOM6I/IHI/Ip0BaHHOFO THIIa C
BBI60pOM OIHOTO BE€PHOTO OTBETA U3
YCTBIPEX MPCAJI0KCHHBIX

[TpounTaiite TEKCT, BEIOEpUTE MPABUIBHBINA OTBET
Y 3alMIIATE apIyMEHThI

3&,[[3.HI/Ie KOM6I/IHI/IpOBaHHOFO THIIAa C
BI>I60pOM HECKOJIBKMX BAapHWaHTOB OTBCTA
N3 IIPCAJTOKCHHBIX

HpO‘IHT&ﬁTG TCKCT, BLI6epI/ITe IMMPaBUJIbHLIC
OTBCTHI U 3aIIMIINTC apryMCHTBI

3&,[[3.HI/I€ 3aKPBITOTO THIIA Ha
YCTAaHOBJICHHUEC TOCIICAOBATCIbHOCTH

IIpounTaiiTe TEKCT U yCTAHOBUTE
MIOCJIE0BATEIBHOCTD. 3AIUIINTE
COOTBETCTBYIOILYIO ITOCIEA0BATENLHOCT HUDD
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CJICBA HaAIlpaBoO

3amanus

OTKPBITOT'O
YCTAaHOBJICHHUEC COOTBCTCTBHA

THUIIA Ha

[TpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE.
3anumure BIOpaHHBIE HU(PHI IO
COOTBETCTBYIOIIIMMHU OyKBaMu

3al[aHI/I$I OTKPBITOI'O THUIIA HA JOIIOJHCHUC

[TpounTaiite TEKCT U TOTOIHHUTE (hpa3y

Taoauna 3. CucreMa olleHUBAHUA 3HAHMIA.

Bapuanr 1

Howmep
3a7aHus

YkazaHus IO OLICHUBaHUIO

Pe3ynbraT o1leHUBaHUS
(GauyBl, MOJTyUEHHBIE 32
BBITIOJIHEHUS 3aJaHHS)

3aganue
1,3,14

3aIlaHI/I}I OTKPBITOI'O THIIA HAa YCTAHOBJICHUC
COOTBETCTBHA

CoBnazieH1e ¢ BEpHBIM
OTBETOM

oueHuBaercs | 6amiom;
HEBEPHBIN OTBET UJIU €TI0
oTcyTcTBHEe — () OAIIOB.

3amanue
2,9,10,13,15

3a,I[aHI/I$I OTKPBITOT'O THIIA HAa JOIIOJIHCHUC

[TonHbIi TpaBUIBHBIN OTBET
Ha 3aJlJaHu€ OIICHUBaEeTCA 3
OayutaMu; eciiy JOoIyIIeHa
OJHa OIIMOKA/HETOYHOCTh
/OTBET MPaBUILHBIN, HO HE
MOJIHBIN — 1 Oai,

€CJIM JIOMyIICHO 0oJiee OTHOU
OIIMOKH / OTBET
HETPaBUIbHBIN

/ otBeT OTCYTCTBYET — 0
0aJoB.

3aganue 4-6

THIIA C
OTB€Ta U3

3agaHue  KOMOMHUPOBAHHOTO
BBIOOPDOM  OJHOTO  BEPHOTO
LIeTI)IpCX Hpe]lJ'IO)KeHHBIX

ITonHoe coBnameHue ¢
BEPHBIM

OTBETOM OIleHMBaeTcs 1
0aIoM; HeBEpPHBIN OTBET WIIH
ero orcyrctere — () Gawios.

3amanue 7-8

3aIlaHI/IC KOM6I/IHI/Ip0BaHHOFO THIIA C
BBI60pOM HECKOJIBKHMX BAapHAHTOB OTBCTA U3
IPpCATTO0KCHHBIX

ITonHoOE coBnageHue ¢
BEPHBIM

OTBETOM OLICHMBaeTcs |
0aJI0M; HEBEPHBIN OTBET WU
ero orcyrcreue — () OajuioB.

Bamanue 11,12

3a,ZlaHI/Ie 3aKpBITOTO THUIIA HA YCTAHOBJICHUC
IOCICI0BATCIIBHOCTHU

CoBnajieHre ¢ BEpHBIM
OTBETOM
oneHuBaeTca 1 Gamiom;
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HEBEPHBIN OTBET UIIU €TI0
oTcyTcTBHE — () 6AIITOB.

Bapuanr 2

Howmep
3a/1aHUs

VYkazaHus 1o OLCHHBAaHHUIO

PesynbraT onienuBaHus
(Ganybl, MosTyuyeHHBIE 3a
BBITIOJIHEHUS 3a/IaHHS)

3aganue
1,13,14

33.IlaHI/I$I OTKPBITOTI'O THUIIA Ha YCTAHOBJICHUC
COOTBETCTBHA

CoBniazicHHE C BEPHBIM
OTBETOM

ouieHuBaercs 1 6amiom;
HEBEPHBIN OTBET WJIU €TI0
orcyrcTBUe — 0 GaysIoB.

3aganue
2,3,4,9,11

3&}13HI/I$I OTKPBITOT'O THIIA HA JOIIOJHCHUC

ITonHbIN IPaBUIBHBINA OTBET
Ha 3aJIaHUEe OIICHUBAETCS 3
OayutaMu; eciu JoMmylIeHa
OJHa OIIMOKa/HETOYHOCTh
/OTBET MPaBUILHBIN, HO HE
MOJIHBIN — 1 Ga,

€CJIM TOMYIIEeHO OoJiee OTHOM
OIIIMOKH / OTBET
HEIPaBUJIbHBIN

/ otBET OTCYTCTBYET — 0
OaioB.

3aganue
5,6,10

THIIA C
OTBC€Ta U3

3amanne  KOMOMHHMPOBAHHOTO
BBIOOPOM ~ OJTHOTO  BEpPHOTO
YCTBIPEX MPEATTOKCHHBIX

IlonHoE coBnageHue ¢
BEpPHBIM

OTBETOM OlleHHBaeTcs 1
OaJI;IOM; HEBEPHBIA OTBET WJIH
ero orcyrcrBre — () GajuIoB.

3aganue 7-8

BaﬂaHI/IC KOM6I/IHI/IpOBaHHOFO THUIIA C
BI)I60pOM HCCKOJIbKUX BAapHWaHTOB OTBCTA U3
MMpCIIOKCHHBIX

[TonHOE coBHageHUE C
BEPHBIM

OTBETOM OILICHUBAETCs 1
0aJtoM; HEBEPHBI OTBET WU
ero orcyrcTBue — 0 6asuoB.

3amanue 12,15

3aJIaHI/I€ 3aKPBITOTO THUIIA Ha YCTAHOBJICHUC
MoCJaCaA0BAaTCIBHOCTHU

CoBmazieHne ¢ BEpHbIM
OTBETOM

oneHuBaeTcs 1 Gamiom;
HEBEPHBIN OTBET WJIU €T0
oTcyTcTBHe — () OaJIoB.

2. TecToBBIC 3a1aHUA

Bapuanrt 1
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3ananue 1
IIpouyuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEXKTY
(dbopMyII0ii BemecTBa U KJIacCOM HEOPTAaHUYECKUX COSMHEHUHN, K KOTOPOMY OHO OTHOCHTCSI.
K kaxmoii mo3unmu, JaHHOM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UITHIO U3
IIPaBOI0 CTOJIOIIA.

D®OPMYJIA BEHLECTBA KJIACC COEJIMHEHUI

1) HNOs3 A) KucnoTHbIi oKcH1

2) AI(OH)s b) Kucnora

3) CO; B) AMdboTepHBbIif THAPOKCH

4) NapO I") OcHOBHBIN OKCHUJT
3anumuTe BoIOpaHHBIE OYKBBI 01 COOTBETCTBYIOMIMMU (P PaMU:

1 2 3 4
3aganmue 2

Jomoanute ¢pa3zy: Peakiysi mprcoeTMHEHNS MOJIEKYJI TaJIOT€HOBOIOPOIOB K
HECUMMETPUIHBIM aJIKEHAM IPOUCXOJIUT TI0 TIPABIITY
OT1BeT:

3ananue 3
IIpouyuTaiiTte TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEXKTY
Ha3BAaHUEM OPTaHUYECKOTO COCAMHEHHUS U €r0 KJIacCOM.
K kaxxmoii mo3uiuu, TaHHOU B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3
MIPaBoOro CToJona.

HA3BAHME COEJIMHEHUS | KJIACC OPTAHUYECKHUX COEJIUHEHUN
1) IIpoman A) AnTKaHbI
2) DTtaHon b) Criuptsl
3) AuerusieH B) Ankunsl
4) bernzon I") Apensl (apoMaTHIeCKHE YTIICBOIOPOIbI)
3anuinTe BoIOpaHHbIe OYKBEI 10 COOTBETCTBYIOMIMMU LU PaMU:
1 2 3 4
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3amanue 4
IIpounTaiiTe TEeKCT, BbIOEPUTE MPABUWILHBIN 0TBeT. HehTh — 3TO ci10KHas cMech,
MIPEUMYIIECTBEHHO COCTOSIIAs U3 YTIEBOJOPOIOB PA3IUYHOTO CTPOCHHS (AJIKaHOB,
[IUKJIOAJIKAHOB, APEHOB) U COJIeprKallasi IPUMECH CEpO-, a30T- U KUCIOPOJACOAEPKAIINX
COCIMHEHM. B ChIpOM BUJE OHA NIPAKTUUYECKU HE NPUMEHsETCS. [l mosrydyeHus
MPaKTUYECKH [IEHHBIX IPOYKTOB (O€H3MHA, KEPOCHHA, Macel) He(Th MOJABEPTatOT
buznuecKoMy pa3fesieHUIo — eperoHke (pekrudukaium). ITOT MPoIecc OCHOBAH Ha
pas3Iuyuu TEMIEpaTyp KAMEHHs e€ COCTaBHBIX YacTei ((pakmuii). bomee rimybokoit
nepepaboTKO ABIAETCS KPEKUHT — MPOIIECC TEPMUUECKOT0 UM KaTaTUTHIECKOTO
pa3ioKeHus TSHKEBIX YIIIEBOAOPOI0B Ha Oonee nérkue. Kakoil U3 nepeyrcieHHbIX
MPOLIECCOB SIBIISICTCSI XUMUYECKUM CIIOcOO0M nepepaboTku HehTH?
A) O06e3BOKHMBaHKE U 0OECCOIMBAHKE
b) Pextuduxamnms (nmeperonka)
B) Katanurnueckuit KpeKuHT
I') OrcranBanue
Orser:

3aganue 5
IIpouuTaiiTe TeKcT, BbIOepUTe NPABMIBHBINH 0TBeT. J[J1s ajqkeHOB HanboJiee XapaKTepHBI
peaKuuu NprUcoeIMHEHUs, JIETKO MPUCOETUHSIOT OpOM, BOAOPO, BOJLY B IPUCYTCTBUU
KatanuzaTtopa. Kakoe U3 yka3aHHBIX BEIIECTB OyeT pearupoBaTh ¢ 3tTuiieHoM (C2Ha) B
peaKIMy NPUCOCTUHEHUS PU OOBIYHBIX YCIOBUAX?
A) Boansrii pactBop ruapokcuaa Hatpus (NaOH)
b) PactBop nepmanranara kanus (KMnQO4) B HeHTpansHOI cpene
B) bpomnuas Boga (Br2/H20)
I') Meran (CHa4)
Otser:

3ananue 6
IIpounTaiiTe TeKCT, BbIOEpPUTE NMPABUIbHBINA 0TBET. [ OMOJIOTH UMEIOT OJIMHAKOBBIE
CBOWCTBA U CTPOCHHUE, COCTOST B OJTHOM KJIacce, HO pa3IMyaroTcst MEXy co00i Ha OHY HIIH
Heckonbko rpynn CH,.Kakas mapa BemecTs siBisieTcss roMooramu?
A) IIpomnan Cs3Heg u nponien CsHe
b) Oran C,He u 6yran C4Hio
B) Auerunen CoH» u 6enzon CsHs
I') Otanon CoHsOH u ykcycnas kucnora CHs;COOH
Ortser:
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3amanmue 7
IIpouuraiite TeKCT, BbIOCPUTE NPABUJIbHbIE 0TBEThI. CIIUPTHI — OPraHUYECKUE
COEIMHEHMUSI, COJEPIKAILME OJIHY MM HECKOJIBKO TUIPOKCHIBHBIX Tpynn (—OH), cBsi3aHHBIX €
YTIIEBOAOPOAHBIM pagukaaoM. [1o yucity ruipoKCUIbHBIX TPYIII UX JAENAT Ha OJHOATOMHbIE
(MeTaHOII, ATAHOJI) U MHOIOATOMHBIE (3TUJIEHIJIMKOIIb, TaulieprH). Kakue u3 nepeunciieHHbIX
CIHUPTOB SIBJISIFOTCS] TPETUYHBIMU?
A) CHs—CH>—OH (3Tanomxn)
b) CsH;OH (3-meTunOyTanon-2)
B) (CH3)sC—OH (2-metunnponaHo-2)
I') HO—-CH>—CH>—OH (3 THJICHTTHKOJIb )
Ortser:

3ananue 8
IIpounTaiiTe TeKCT, BbIOEPUTE MPaBUJIbHbIE 0TBeThI. O0IIHE CBONCTBA KUCIIOT
00YCJIOBJICHBI ITOIBUKHOCTHIO aTOMa BOJIOPO/Ia B THAPOKCUIIBHOM rpymme kapookcuna. C
KaKMMH U3 TIEPEUNCIICHHBIX BEIeCTB OyaeT pearupoBath ykcycHas kucinora (CHsCOOH) ¢
oOpa3oBaHueM raza?
A) C runpokcunom Hatpus (NaOH)
b) C ruapoxap6onarom Hatpus (NaHCOs)
B) C kap6onatom Hatpust (Na,COs)
I') C aranonom (C.HsOH)
Otser:

3amanmue 9
Jomosnute ¢ppa3zy: [Ipouecc paciierieHuss MOJIEKYJT yTIJIEBOJAOPOAOB MO IEUCTBUEM
BBICOKUX TEMIIEpPaTyp Ha3bIBAETCA
Otsert:

3apanue 10
Jonoanute ¢pa3y: Ipocreiimuii apomatuueckuii yrieroopos, umeroniuii popmyiy CeHe,
— 93TO
Ortser:

3apanme 11
IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJI€10BATEIBbHOCTh. Y CTAHOBUTE IIPABUIIBHYIO
MOCJICIOBATEIBHOCTh TUIIOB XUMUYECKHUX PEAKIIHA, TIPOTEKAIOIIUX B I[CTIOYKE:
Oten (C2H4) — Dtanon (Co.HsOH) — bpomartan (C2HsBr) — Oten (CoHa).
1. 3amenienue
2. Jleruaparanus (3TMMUHAPOBAHUE)
3. M'uaparanus
3anummTe COOTBETCTBYIONIYIO TIOCIIEIOBATEIBHOCTD (P ClIeBa HAIIPABO:
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3aganme 12
IIpouyuTaiiTe TEKCT M YCTAHOBUTE MOCJIEA0BATEIbHOCTD. Pacnonoxxure 3J1eMEHTHI B
MOPSIIKE BO3PACTaHUSI UX METAINTMYECKUX CBONCTB:
a) Kammit (K)
0) JIutuii (Li)
B) Hatpwuii (Na)
r) Lesuti (Cs)
3aluIInTe COOTBETCTBYIONIYIO ITOCICAOBATEILHOCTh OYKB CJISBAa HAIIPABO:

3ananme 13
Jonoanure ¢ppasy: Kucnopoaconepsxaiye opraHi4eckie COeIMHEHNS, B MOJIEKYJIaX
KOTOPBIX YIJIEBOJOPOIHBIN paKall CBSI3aH C THAPOKCHIBHOM TPYIIION,
Ha3bIBAKOTCS
Ortser:

3ananue 14
IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBHE MEXKTY
CBOMCTBOM U KJIACCOM YTJIEBOJIOPOJIOB, JIJIsl KOTOPOTO OHO HanboJiee XapaKTepHO.
K kax1oi mo3uimu, 1aHHOU B JIEBOM CTOJIOIE, TOIOSPUTE COOTBETCTBYIOIIYO MTO3UITHIO M3
MPaBoro cToJdma.

CBOHCTBO KJIACC YIVIEBOAOPOIOB
1) Berynatot B peakuuu A) Ankanbl

npucoenuHeHus (OpoMupoBaHUs,

TUAPATALIHN)

2) I'opsAT KOOTSUIMM IJIAMEHEM b) AnkeHbl

3) Berymarot B peakiuu 3amernienus ¢ | B) Apenst (benzou)
TaJJOr¢HaMm Ha CBCTY

4) Pearupytot ¢ aMMHUaYHBIM I') Ankunsl (TepMuHaTBHBIC)
pacTBOpoM okcujia cepedpa (I)

3anummuTe BhIOpaHHbIE OYKBBI 11O COOTBETCTBYIOIUMH IU(PPAMH:
1 2 3 4

3ananme 15
Jonoanute ¢ppa3y: Peakius B3auMoAecTBHSI CI0KHOTO 3(upa ¢ BOJON, IPUBOIIIAS K
00pa3oBaM CIIUPTA U KUCIIOTHI, HA3bIBACTCS
Ortser:

3. Kirouu K onieHNBAHHIO

BapuanTt 1
Ne Bepubliii oTBeT Kpurtepun
3aJ1aHus
1 1-b, 2-B, 3-A, 4-T 1 6 — nonnoe npasuvhoe
COOmeemcmeue;
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0 6 — ocmanvHble cayuau

2 MapkoBHHKOBA 1 6 — nonnoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHvle cayuau
3 1-A, 2-b, 3-B, 4-T’ 1 6 — nonnoe npasunbHoe

coomeemcmaue;

0 6 — ocmanvHbie cryuau
4 B 2 6 — noaHwvIl NPABUTLHBLLL

omeem;

1 6 — 00uH u3 npasuIbHLIX

0meemoe He yKa3aw,

0 6 — ocmanvHvle cayuau
5 B 2 6 — noaHbII NPABUTLHBLLL

omeem;

1 6 — 00uH u3 npasunbHbIX

0meemos He YKa3aH,

0 6 — ocmanvhbie cyuau
6 b 2 6 — noanbIll NPABUILHBILL

omeem;

1 6 — 00un u3z npasuILHLIX

0meemos He yKazam,

0 6 — ocmanvHble cyuau
7 b, B 2 6 — noaHbI NPABUTLHBLLL

omeem;

1 6 — 00uH u3 npasuIbHbIX

0meemos He yKa3am,

0 6 — ocmanvHvle cayuau
8 b,B 2 6 — noaHbL NPABUTLHBL

omeem;

1 6 — 00un uz npasuIbHLIX

0meemos He yKa3aw,

0 6 — ocmanvhbie cryuau
9 KPEKUHT 1 6 — nonnoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHvle cayuau
10 OeH301 1 6 — nonnoe npasuvhoe

coomeemcmaue;

0 6 — ocmanvHbie cryuau
16 3,1,2 1 6 — nonnoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHvle cayuau
17 b,B,A T 1 6 — nonnoe npasunbHoe

coomeemcmaue;

0 6 — ocmanvhble cyuau
18 CIUpTamMu 1 6 — nonnoe npasuvroe

coomeemcmaue;
0 6 — ocmanvHble cayuau
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19 1-b, 2-B, 3-A, 4-T 1 6 — nonnoe npasuvhoe
coomeemcmasue,
0 6 — ocmanvHble cryuau

20 TUIPOIIN3 1 6 — nonnoe npasunbHoe
coomeemcmeue;
0 6 — ocmanvHvle cayuau

Bapuant 2

Saganmue 1
IIpounTaiiTe TEKCT M yCTAHOBUTE COOTBeTCTBHE. COOTHECUTE XUMUYECKOE SIBJICHUE C €r0
ONpPE/IETICHUEM.
K kaxxmoii mo3uiuu, TaHHOU B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3
MIPaBoOro CToJyomna.

XUMHNYECKOE SIBJIEHUE XUMHNYECKOE SIBJIEHUE
ONPEAEJIEHUE
1) Koppo3us metanna A) Ilpornecc BblAeeHUs BELIECTBA HA AIIEKTPOJIE

IPH MIPOXOXKICHUH 3JICKTPUYSCKOT0 TOKA Yepes
pacTBOp WJIM PACILIAB DJICKTPOJIHTA.

2) DnexTponus b) Camormpoun3BosibHBIN TpoliecC B3aUMOJIeHCTBUS
BEIIECTB, UAYIIUH C BbIECIEHUEM TEIJIa U CBETA.
3) 'openne B) IIpouecc caMmonpou3BOIBHOTO pa3pyLICHUs

METAJIJIOB M CIIJIABOB IOJT ICHCTBUEM
OKpY2Karomel Cpeibl.

4) Katanus I') I3MeHeHne CKOpOCTH XUMHUYECKOW PEaKIiK B
MPUCYTCTBUU BEIIECTB-KATATN3aTOPOB, KOTOPHIE
HE pacXoJIyI0Tcs B IpoIiecce.

3anuiunTe BoIOpaHHbIE OYKBEI 10 COOTBETCTBYIOMIMMU LU PaMU:
1 2 3 4

3apanue 2
Jomoanute ¢pa3y: Psj BelecTs, pacionoXeHHBIX B MOPSIKE BO3PACTAHUS WU YOBIBAaHHS
3HAYCHUH UX MOJICKYJIIPHBIX MaccC, Ha3bIBACTCS P
OTBeT:

3ananue 3
JomnosHute ppasy: ATOMBI yriepoja, CBI3aHHbIE OAMHAPHOMN, IBOMHON WU TPOUHOM
CBA3BI0, HAXOATCS B COCTOSIHUH TUOpUAU3AIIH.
Ortser:
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3amanue 4
Jonmosnute ppasy: Peakuus, B pe3ysbTaTe KOTOPOM U3 MOJIEKYJT OJHOTO BEIIECTBA
00pa3yrOTCsI MOJEKYJIBI PYTHX BEIIECTB TOTO K€ DJIIEMEHTHOTO COCTaBa, HO C UHBIM
CTPOCHHEM, Ha3bIBACTCS
Otser:

3aganue 5
IIpounTaiiTe TeKCT, BbIOEpUTE NPABUIbHBINA 0TBeT. Cl0OKHBIE 3()UPBI MOTYT
TUAPOJIM30BATHCA — pa3iaratbes Booi. Kakoi mpoaykT o0pasyercs mpu MIeI09YHOM
ruaponmse (ompuieHun) stuinanerara (CHsCOOC,:Hs) ruapokcumaom HaTpusi?
A) Mypasbunas kuciora (HCOOH) u stanon
b) Auerar natpust (CHzCOONa) u 3tanon
B) Ykcycnas kucnora (CH3COOH) u stunar varpus (CoHsONa)
I') Meran (CHa4) u yraexucnsriii ra3 (CO2)
Otser:

3ananue 6
IIpounTaiiTe TeKcT, BbI0EpUTE NPaBUIbHBINA 0TBeT. KapOOHUIBHBIN aTOM yTiaeposa B
QJIBJICTHJIaX HAXOIUTCS Ha MPOMEKYTOYHON CTCTICHH OKUCIICHHS, TTI0O3TOMY aJIbJICTHJIBI JISTKO
OKHCIIAIOTCS 10 KapOOHOBBIX KUCIIOT ke MATKUMU okucauTensmMu. Kakoe BemiecTBo OyaeT
OKHCIIATHCS aMMHUAYHBIM PacTBOPOM OKCHJIa cepedpa ¢ 00pa3oBaHUEM «CepeOPSTHOTO
3epkaa»?
A) Ilponanon (aeron, CHsCOCHs)
b) Oranon (C.HsOH)
B) Oranans (aneransaerun, CHsCHO)
I') Ykcycnas kucnora (CH3COOH)
Otser:

3aganue 7
IIpounTaiite TeKCT, BhIOCPUTE NPABUIbHbIC OTBEThbl. AMHUHBI B3aUMOJIEHCTBYIOT C
KHCJI0TaMHU, 00pazys cosid. OCHOBHOCTb alM(pPaTHYECKUX aMUHOB B BOJIHOM PAaCcTBOPE BBILIIE,
4yeM y aMMHaKa, 0J1aroiapsi BIUSHHUIO JOHOPHBIX aJKMWIbHBIX Ipymni. C KaKMMHU BEIIeCTBAMH
metunamuH (CH3NH2) Oynet pearupoBaTh Kak OCHOBaHHE ¢ 00pa3oBaHHEM COJIH?
A) C rugpokcuaom Hatpust (NaOH)
b) C cepnoii kucnoroit (H,SO4)
B) C xnmopoBogopoanoii kuciotoit (HCI)
I') C xnopunom Hatpust (NaCl)
Otser:
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3amanue 8
IIpounTaiiTe TeKCT, BbIOEpUTE NMPaBUWJIbHbIE 0TBeThI. [ 1110K03a (CeH1206) — BakHEH NI
MOHOCaXapu/, ABISIOMIUNACS UICTOYHUKOM SHEPTUU JIJIS )KUBBIX opraHu3MoB. Kakue u3
nepeuyucieHHbix cBoiictB HE xapaktepHs! 1)1 II110K03b17
A) B3anmopeiicteue ¢ ruapokcuaom meau (II) ¢ oOpa3zoBanneM cuHero KoOMILIeKca (peakius
MHOT'0aTOMHOTO CITUPTA).
b) Berynaer B peakiuio ruipupoBaHie ¢ 00pa30BaHUEM CIIUPTA.
B) CriocoGHOCTE THIPOIU30BATRLCS C 00pa30oBaHUEM 0O0JIee MPOCTHIX CaXapoB.
I') PactBopenue B BoJie.
Ortser:

3aganue 9
Jomosnute ¢ppasy: Bemectsa, umMeromme 0JMHAKOBBIM KAYE€CTBEHHBIN U KOJIMYECTBEHHbBIN
COCTaB, HO Pa3HOE XMMHYECKOE CTPOCHHE U CBOICTBA, HA3bIBAIOTCS
Otsert:

3ananmue 10
IIpounTaiiTe TeKCT, BhIOCPUTE NPABUIbHBINA 0TBET. B XuMuuecKkol IpOMBIIIIIEHHOCTH
IIUPOKO HCIIONB3YIOT PEAKIHMIO THIpaTaIluy ankeHoB. Kakoit 0CHOBHOM MPOyKT oOpa3yeTcs
IpY TUApaTanuy OyTeHa-1 B COOTBETCTBUH € IPAaBUIOM MapKOBHHUKOBA?
A) bytanosn-1 (mepBUYHBIN CIIUPT)
b) Byranon-2 (BTOpUYHBINA CIIUPT)
B) 2-MeTunmnponanosn-2 (TPETUYHBINA CITAPT)
I') Cmech nepBUYHOTO U BTOPUUHOT'O CIIMPTOB B PABHBIX KOJIMYECTBAX
Orser:

3amanme 11
JonoaHure ¢ppasy: YrieBogopoasl ¢ obmeit popmyinoit CnHzn, nMerommue oiHy 1BOHHYIO
CBSI3b B MOJIEKYJIE, Ha3BIBAIOTCS
OtBeT:

3aganme 12
IIpouuTajiiTe TEKCT M YCTAHOBUTE MOCJIEA0BATEIbHOCTD. Pacmonoxure BelecTna B
MOPSI/IKE YBEJIMUYEHUS CTENICHH OKUCIIeHHsI aToMa a3ora (N):
a) N2 (mpocToe BEemecTBo)
0) HNO3 (a3oTHas kuciora)
B) NH3 (ammuax)
r) NO (okcun azora II)
3aluIInTe COOTBETCTBYIONIYIO ITOCICAOBATEILHOCTh OYKB CICBa HAIIPABO:
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3aganue 13

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. COOTHECUTE KIIACC OPraHUYECKUX

COeMHEHUH ¢ o01meit popmynoii.

K kaxmoii mo3unmu, JaHHOM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UITHIO U3

IIPaBOI0 CTOJIOIIA.

KJIACC COEJAMHEHUWMI OBIIASA ®POPMYJA

1) IlpenenbHBIEC YIIIEBOIOPOIBI A) CnH2nO2

(aJIKaHbI)

2) HenpenenpHble yrieBOI0POIbI b) CnHa2n

(aJIKEeHBI)

3) OtHOATOMHBIE CITUPTHI B) CnHzn+2

4) KapOoHOBBIE KUCTOTHI I') CnH2n+10H naun R—-OH

3anummuTe BeIOpaHHbIC OYKBBI 11O COOTBETCTBYIOIUMH IU(PPAMH:
1 2 3 4

3axanue 14
IIpounTaiiTe TEKCT M yCTAHOBUTE COOTBeTCTBHE. COOTHECUTE XUMUUYECKHH SJIEMEHT C €r0

OMOJIOTHUECKOH POJIBIO.
K kaxmoii mo3unmu, JaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIUIO U3

MIPaBOT0 CTOJIOIA.

SQJIEMEHT BUOJIOTHYECKAS POJIb (KPATKO)

1) Kanbiuii (Ca) A) BXoauT B cocTaB reMOriio0nHa KPOBH,
MEPEHOCHUT KUCIIOPO/I.

2) XKeneso (Fe) b) Baxxen st paboTHI IUTOBUIHOM JKEJIE3BI,
BXOJIMT B COCTaB €€ TOPMOHOB.

3) Uox (I) B) OcHOBHOM KOMIIOHEHT KOCTEH 1 3y00B,
YYacCTBYET B CBEPTHIBAHHH KPOBH M pabOTE MBIIIIIIL.

4) Hatpuii (Na) I') OcHOBHO¥ MOH MEXKIETOYHON KUJIKOCTH,
PETYJIUPYET BOAHBIN OagaHC M JIaBJICHHE.

3anumuTe BEIOpaHHBIE OYKBBI 101 COOTBETCTBYIOMIMMU (P PaMU:
1 2 3 4
3ananmue 15

IIpounTaiiTe TEKCT M YCTAHOBHUTE MOC/IEI0BATEIbHOCTD. PaCIIONOKNUTE 3Tl IOITYYEHHUS
ATHJIEHA B JIaOOPATOPUH B MPABUILHOM MOPSIKE:

a) CoOpatb BBIIENAIONIUIICS ra3 METOIOM BBITECHEHHSI BO/IBI MJIH BO3/TyXa.

6) Harpetbs npoOupKy ¢ peakiinOHHON CMECHIO.

B) [TomecTuTh B IPpOOHPKY CMECh 3TUIIOBOTO CIIMPTA ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM
(xaTanmm3arop).

r) IIponycTuts ra3 yepes pacTBop nepmMaHraHaTa Kajuaus JUisl IOATBEPKACHUS €ro
HENpeeIbHOI0 Xapakrepa.

3anuimTe COOTBETCTBYIOUIYIO IOCIEI0BATEIBHOCTh OYKB CJI€Ba HAPABO:
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3.Ki1104M K OIeHNBAHUIO.

Bapuanr 2
Ne BepHblii oTBeT Kpurepun
3alaHus

1 1-B, 2-A, 3-b, 4-T’ 1 6 — nonnoe npasunvhoe

coomeemcmaue;

0 6 — ocmanvHvle cayuau
2 TOMOJIOTHYECKUN 1 6 — nonnoe npasunvroe

coomeemcmaue;

0 6 — ocmanvhbie cryuau
3 sp 1 6 — noanoe npasunvroe

coomeemcmaue;

0 6 — ocmanvHvle cayuau
4 HU30MepHr3aIei 3 6 — noaHwvIl NPABUNLHBIL

omeem;

1 6 — 00un U3 nPasuILHBLIX

0meemos He YKa3am,

0 6 — ocmanvHvle cayuau
5 b 2 6 — noIHbILL NPABUTLHBIL

omeem;

1 6 — 00un u3 npasuILHLIX

0meemos He YKa3am,

0 6 — ocmanvHbie cryuau
6 B 2 6 — noaHbI NPABUNLHBIU

omeem;

1 6 — 00un U3 nPasuILHHIX

0meemos He yYKaszam,

0 6 — ocmanvHvle cayuau
7 b,B 2 6 — noauwll NPAsUILHBLI

omeem;

1 6 — 00un u3 npasuILHLIX

0meemos He YKa3am,

0 6 — ocmanvHbie cryuau
8 b,B 1 6 — nonnoe npasunvHoe

coomeemcmaue;

0 6 — ocmanvhbie cryuau
9 U30MepaMHu 1 6 — nonnoe npasunvroe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
10 b 1 6 — nonnoe npasunvHoe

coomeemcmaue;

0 6 — ocmanvHvle cayuau
12 aJIKeHaAMHU 1 6 — nonnoe npasunvroe

coomeemcmaue;

0 6 — ocmanvhbie cryuau
12 B,A,I'b 1 6 — nonnoe npasuibhoe
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coomeemcmaue;

0 6 — ocmanvhbie cryuau
13 1-B, 2-b, 3-T', 4-A 1 6 — nonnoe npasuivroe

coomeemcmslue;

0 6 — ocmanvHovle cryuau
14 1-B, 2-A, 3-b, 4-T’ 1 6 — nonnoe npasunvroe

coomeemcmsue;

0 6 — ocmanvhsie cryuau
15 B,b, A, T 1 6 — nonnoe npasunvroe

coomeemcmsue,

0 6 — ocmanvHbie cyuau

3. Cucrema oueHuBaHus koMiuieKTa @OC TeKyLero KOHTpPoJIs U
NPOMEKYTOYHOM ATTeCTALNH

[Ipu onleHMBaHNUN MPAKTHYECKON M CAMOCTOSATEIILHON PabOTHI 00YYarOMIETroCs yUUTHIBACTCS
clieayronee:

- Kauecmaeo 6bINOJHeHUs NPAKMUYeCKOU Yacmu pabomal,

- Kauecmeo ogopmieHus omiema no pabome;

- Kayecmeo YCMHbIX OMBEemos Ha KOHMPOIbHblE 60NPOCHL NPU 3aujume pabomai.

Kpurepun onieHuBaHUS MPAKTHYECKUX, CAMOCTOATEIbHBIX PA00T, UTOTOBOIl KOHTPOJIbHOM
padoThl, yCTHOIO ONpoca:

Onenka «5» (0TVIMYHO) — 32 TIIy0OKO€E U IIOJTHOE OBJIAJICHNE CO/IepKaHHeM yuyeOHOro MaTepuaia, B
KOTOPOM O0yJaroImuiicsi CBOOOIHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHHUE MPAKTUICCKH MPUMEHSTh
TEOpPETUUECKNE 3HAHMUS, BBICKA3bIBATh 1 00OCHOBBIBATH CBOM CyKAeHUS. OleHKa «5» (OTIMYHO)
MIpe/roiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHHE OTBETA.

Onenka «4» (xopo1io) — eciu 00yJaroIuicst MOJTHO OCBOMI Y4eOHBII MaTepuall, BlaieeT HayqHo-
NOHSATHIHBIM aNapaToM, OPHEHTUPYETCS B U3YYEHHOM MaTepuaie, OCO3HaHHO IPUMEHSET
TEOpETHUYECKHE 3HaHUS Ha MPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO cojJiepKaHue U (hopMa OTBeTa
HUMEIOT OT/JEJIbHbIE HETOUHOCTH.

Onenka «3» (yI0BIETBOPHUTEIBHO) — €CITM 00yUalomukics 00HapyKUBAET 3HAHUE U TIOHUMaHUE
OCHOBHBIX TOJIOXKEHHH y4eOHOr0 MaTepuraa, HO U3JIaraeT ero HEeToJIHO, HEMOCIe0BaTEIbHO,
JIOITYCKAeT HETOYHOCTH B TPUMEHEHUH TEOPETUYECKIX 3HAHUH MPU OTBETE HA MPAKTUKO-
OpPHEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J0Ka3aTelIbHO 000CHOBATH COOCTBEHHBIE CYKICHUS.
Ornenka «2» (HeyIOBIETBOPUTEIIEHO) — €CITM 00YJArOIIHNCS UMEET pa3po3HEHHBIE, OECCUCTEMHBIC
3HaHUS, JOMYCKAeT OMNOKH B ONIpeIeIeHUH 0a30BbIX MOHATHH, HCKaXXaeT UX CMBICI; HE MOXKET
NPaKTUYECKU PUMEHSATh TEOPETHUECKHIE 3HAHHSL.

Tecm oyenusaemcs no nAMUOALTLHOU WKATE CLe0YIOUWUM 00PA30M. CHOUMOCb KAHCO020 80NPOCA
— 1 6ann. 3a npasunvHbll omeem obyuarowuiics noxyyaem 1 6ann. 3a negepHulll omeem uiu e2o
omcymcmeue Oabl He HAYUCTAIOMCA.

Oyenka «5» coomeemcmeayem 86% — 100% npasunvHbix omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunivHbix omeemoa.

Oyenxa «3» coomeemcmeyem 53% — 72% npasuibHbix 0meemos.

Oyenxa «2» coomeemcmeyem 0% — 52% npaunbHbIX 0meemos.
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