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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIJUCHUTIJIAHBI

1.1. O6aacTh NpuMeHeHus padoyeil MpPOrpaMmbl

Pabouas nporpamma o61eo0pa3oBaTebHON YUeOHON AUCIUIUIMHBI SABJISETCS YacThIO OCHOBHOM
oOpasoBarenbHON mporpamMmbl B cooTtBeTrcTBUM ¢ DOI'OC g cnemumanbsHOCcTH: 15.02.10
Mexamponuxa u pobomomexnuxa (no ompaciim (ykpynnéunas epynna cneyuanvrocmet 15.00.00
«Mawunocmpoenuey).

Pabouast mporpamma paspaborana B coorBercTBuu ¢ PI'OC cpemnero obmero obOpa3oBaHWUs, C
y4eTOM  TNPUMEPHOH  mporpaMMmbl  00IIe0Opa3oBaTeNbHON  y4eOHOW  JUCIMIUIMHBI  XUMHUS,
pexomernoBanHor ®I'BOY IO «MHCTHTYT pa3BuTHs podeCCHOHATHFHOTO 00pa3oBaHMs» B KaueCTBE
MPUMEPHON MPOTPAMMBI JUIsI pealn3allii OCHOBHON MPOdeCcCHOHANBHOM 00pa30BaTeIbHOW MPOTPAMMBI
CIIO na 0a3ze OCHOBHOro o0mero oOpa3oBaHHMs C TMOJYyYEHHEM CpeAHero ooOiero oOpa3oBaHUs
(ITpotokon Ne 6/2025 ot «18» anpens 2025 r.).

1.2. MecTo y4yeOHOH TMCHUIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
VYyeOHast aucuuiuinHa « Xumusy uzydaercs B o0meoOpa3zoBaTenbHOM IuKiIe yueOHoro rurana OOIT
CIIO na 6a3e OCHOBHOTO OOIIEro OOpa30BaHUS C TMOJTYYECHHEM CPEAHETrOo O0OIero oOpa3oBaHUS
(TIIICC3).

1.3. Ilnanupyempble pe3yJibTaThl 0CBOCHHUSA 0011€00Pa30BaATEILHON TUCHUIIJINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

Copep:xaHue mporpaMMbl 00111€00pa30BaTEIbHON AUCHUIUIMHBI «XHUMUS» HAMPaABICHO Ha
JOCTUKEHHE CIEAYIOLINX LENEH:

— (opmMupoBaHHE CUCTEMbI XUMUUYECKHX 3HAHUH KaK BaXKHEHIIIEH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOI1 JiexKaT KIIIoueBble MOHATHS, PyHAaMEeHTaIbHbIE
3aKOHBI U TEOPUU XUMHH, OCBOEHUE SI3bIKA HAYKH, YCBOEHUE U IOHUMAHUE CYIIIHOCTH
JOCTYIHBIX 0000IIEHNH MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

— (¢opMupOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOUMBIX JJIsl IPUOOpPETEHHs] YMEHUI OPUEHTUPOBATHCSI B MUPE
BELIECTB U XUMUYECKUX SIBJICHUM, NMEIOLUX MECTO B IPUPOAE, B IPAKTUUECKON U
MMOBCETHEBHON KU3HU;

— pa3BUTHE YMEHUH U CIIOCOOOB JIEATETLHOCTH, CBA3aHHBIX C HAOIIOAEHNEM U O0BSICHEHUEM
XUMHAYECKOT0 3KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€30MacHOro oOpaleHus ¢
BEILIECTBAMH.

3ajaun JUCHUTLITUHBIL:

1) copmupoBaTh HOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX IPOIECCOB U
SIBJICHUH B OKPYXKAIOLLEH CPEZE, a TAKIKE UX CBA3b C LIEJIOCTHOM HAy4YHON KapTUHON MUpPA U
JOPYTUMU €CTECTBEHHBIMU HAayKaMU;

2) pa3BUTb YMEHHS COCTABIATH (hOPMYIIbl HEOPTaHMUYECKUX U OPTaHMYECKUX BEILECTB,
YpaBHEHUSI XUMUUECKHUX PEAKIHi, 00bACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKU MPOBEACHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHHH € COOJIOJICHUEM TPaBUII OE30MIaCHOT0 OOpaIleHus C BEIIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUS HAXOAWTh, AaHATU3UPOBATH M UCIIOJIH30BATh HH()OPMAILIUIO XUMHUIECKOTO
XapakTepa U3 pa3InyHbIX HH(POPMAILIMOHHBIX HCTOYHUKOB, BKIIIOYas yUeOHYIO JTUTEpaTypy,
Hay4HbIe MyOJIUKAIIMY U HHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHHUS IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIBHOCTH U XUMHUECKUX
MPUPOJHBIX, OBITOBBIX M IPOU3BOICTBEHHBIX POIIECCOB, YUYUTHIBAS BOSMOYKHbIC
9KOJIOTUYECKHE U COLMAIbHBIE BO3ACHCTBUS;
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6) cdopmupoBaTH NTOHMMaHNE 3HAYMMOCTH JOCTIKEHUN XUMUUYECKON HAYKU U TEXHOJIOTUI
JUIS Pa3BUTHS COLIMATILHON U MIPOU3BOJCTBEHHON cdep ¢ yMEHHEM PUBOIUTH MIPUMEPHI UX
MPUMEHEHHUS B Pa3INUHBIX cepax >KU3HHU.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI

2.1 O0beM TMCHUIUIMHBI K BUAbI YU4eOHOI padoThI
Ounas ¢popma o0y4eHus1

N Oovem 6
Buo yueonoiit pabomut
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IH CIIATIJINHbI 72

1. OcHOBHOe coiepKaHue

BT. U..

TEOPETUYECKOE 00yUCHHE 36
MPAKTUYECKUE 3aHATUS 36

2. [IpodeccuonaiLHO OPUEHTHPOBAHHOE CO/IEPKAHUE

TCOPETUICCKOC O6y‘ICHI/Ie

MPAKTUYICCKHUC 3aHATHA

WHIUBUTYAIBHBIN TIPOCKT (eciu npedycmompen)

- Ipyrux GopM KOHTPOJIS (KOHTpOIbHAS paboTa) — Ha 6a3e OCHOBHOTO 0OIIETO
o0Opa3oBaHHS

—B 1 cemecTpe;

ITpomexyTouHast aTrrectaius B opMe HTOTOBOM KOHTPOJIBHON paboThl B 1 cemecTpe




2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME JUCHUILITHHBI

Ounas dpopma 00yueHus

HanmeHoBaHMe pa3ieioB U TeM

Conep:kanme y4eOHOro MaTepuaja (0CHOBHOE M PO(eCCHOHAIBLHO-0PHEHTHPOBAHHOE),
Ja0opaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJ/Ib (IPU HAJTUYMH)

O0BLeM yacoB

1 2 3

Paznen 1. Teopernyeckue 0CHOBbI XUMUH
Tema 1.1. OcHoBHbIe xumMuyeckue | Coaep:kaHue yuedOHOro MaTepuasa 2
TIOHATHS M 3AKOHbI XuMudeckuit oeMeHT. AToM. SIapo aToMa, H30TOIBL DIEKTPOHHAsE 000104Ka. DHEPreTHUECKUE

YPOBHH, TIOyPOBHHU. ATOMHBIE OpOHUTANH, S-, P-, d- ameMeHTsl. OCOOEHHOCTH paclpeaeIeHus

AJIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DICKTPOHHAS

KoHGHrypamus atoMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI.
Tema 1.2. Crpoenue aromos | [IpakTuyeckue 3aHITHS 2
XUMHYECKHUX 3JIEMEHTOB Ipaxmuueckas paboma Nel «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PACYETHI 1O

YpaBHEHUSM XUMHUYECKUX PEAKIIHII».

OTtHocuTeNnbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. MounsipHast macca. KonruecTBo BeliecTsa.

MaccoBas o1 BemiecTBa. 3akoH ABoraapo. MossipHblil 00beM razoB. OTHOCHTEIbHAS

IJIOTHOCTD ra30B. PacueTsl Mo ypaBHEHUSAM XUMHUYECKHUX PEAKIIMI ¢ HCIOIB30BaHUEM MacCOBOM

JI0JIM BENIECTBA, 00beMa (HOpMaJIbHBIE YCIOBHS) T'a30B, KOJIMYECTBA BEIECTBA.
Tema 1.3. [lepuoanueckuii 3akoH | [IpakTHyeckue 3aHsITUS 2
u [Teprommyeckast cucrema | Jlpakmuueckas paboma Ne2 «3ydeHue mepuoIUIECKiX 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3H
xumpdeckux anemeHtoB [l U. | co crpoennem atomosy.
Menneneesa, ux CBA3b C | Ilepunonnueckas cucteMa xumudeckux siaeMeHToB J[.M. MenzaeneeBa. CBs3b MepUOIAYECKOTO
COBPEMCHHOH TEOpHEH CTPOCHHUS | 3akoHa 1 Ileproauueckoi CHCTEMBbI XUMHYECKHX JIIEMEHTOB C COBPEMEHHOI Teopueii cTpoeHus
aTOMOB aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB XHMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HMHU

IIPOCTBIX U CJIOYKHBIX BEUIECTB MO rpynnam u nepuojam llepuoanueckoi cuctemsl. 3HaUEHUE

MEePUONYECKOr0 3aKOHa M CHUCTeMbl XUMHuYeckux sjemeHToB [[.J. MenneneeBa B pa3BuUTUU

HayKHU.
Tema 1.4. Crpoenue sBemectBa | Conep:kaHue yueOHOro Mmatepuasa 2

U IPUPOJIa XUMUYECKOU CBSA3U

Ctpoenue BemiecTBa. XUMHUYECKasl CBS3b. BUbI XUMHUUYECKON CBSI3U (KOBaJIEHTHAs HETIOISIPHAS
U TIOJISIpHAst, MOHHAs!, MEeTaJUTMUYecKast). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHONH XUMHYECKOM
cBs13U (OOMEHHBIN U JOHOPHO-aKIeNTOphIi ). BomopoaHas cBs3s. BaneHTHOCTS.
DneKTpoOoTpUIATENbHOCTh. CTENEHb OKUCIEHNs. FIOHBI: KaTHOHBI M AHHOHBI

IIpakTnyeckue 3aHsATHS




Ilpakmuyeckasn paboma Ne3 «CtpoeHue BelIecTBa U MPHPOJA XUMUUYECKON CBA3M». Pemienue
MPAKTHYECKUX 3aJaHUil Ha COCTaBJICHHUE JJIECKTPOHHO-rpadudeckux Gopmysn dJeMeHToB 14
MEPUOJIOB

Tema 1.5. Msuoroo6pasue | [IpakTuueckue 3aHsATHS

BEIIIECTB Ilpakmuueckas paboma Ned «AHaINU3 COCTaBa W CBOWCTBA BEIIECTB HA OCHOBE MapKHPOBKH
TOBapOB OBITOBOM XUMUID)
Xumugeckue GopMyIibl U3 COCTaBa TOBAPOB M MX KiracCH(pUKAIIHS (3aITOJTHEHHE TaOTUIThI)

Tema  1.6. Kiaccuduxkanus, | Cogep:kaHue y4eGHOT0 MaTepuaja

1 HOMEHKJIaTypa HEOpPTaHUYECKUX
BELIECTB

Knaccudukanus HeopraHnuyeckux BemecTB. HoMeHKnIaTypa HEOpPraHMYECKHX BEIECTB
(okcuIbl, THAPOKCHUIBI, KHCIOTHI, COJIM). BemectBa MOJEKYISPHOTO M HEMOJIEKYISIPHOTO
CTpoeHus. ATperaTHbIe COCTOSIHUS BemiecTBa. Kpucrammudyeckue u aMop@HbIe BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIbl KPUCTAUIMUYECKUX PELIETOK (aTOMHAasi, MOJIEKYJISIpHasi,
MOHHAsl, MeTaJlTn4yeckasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAJUNINYECKON PEIIETKH

IIpakTHYecKHe 3aHATHSA

Ilpakmuueckas paboma Ne5 «HomeHKIIaTypa HEOPTaHHYECKUX BEIIECTBY.

Pemenne npakTudeckux 3alaHuil MO KIACCU(PUKAIIMN, HOMEHKIIATYpPe U XUMHYECKUM
(dbopMyliaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (yrapHbIil ra3, yriaeKucibli ras,
aMMUaK, TalleHast U3BECTh, HeTalleHas: U3BeCTh, MUThEBAs COJA U IPYTHX ): HA3BaHUs BEIICCTB
o mexxayHapoHoi (MIOTTAK) nnm TpuBManbHOM HOMEHKIIATYPE U COCTaBlIeHHE (HDOPMYJTbI
XUMHYECKHUX BEHIECTB, OMpeeNIeHNE MPUHAICKHOCTH K KIIAcCy.

Tema 1.7. Tuneol
peakuuii

XHUMHUYCCKUX

Conep:kanue y4eOHOro MaTepuasa

Xumuuaeckas peakius. Kimaccudukamnus XuMruaeckux peakiiii B HEOpraHUIeCKON 1
OpPraHMYECKON XUMUU. 3aKOHBI COXPAaHEHHS MACChI BEILIECTBA, COXPAHEHUS U IPEBPAILECHUS
SHEPTUH MPU XUMHUYECKUX peakuusx. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakunu (YypaBHEHHS
OKHUCJICHHUA-BOCCTAaHOBJICHUA, CTCIICHb OKUCICHHUA, OKUCINTCIIb U BOCCTAHOBUTCIIb,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOACTBEHHBIX MpoLieccax 1
KU3HECACATCIBbHOCTU OpFaHI/I?)MOB)

Tema 1.8. CkopoCTh XUMHUECKHUX
peaKkuuid. XuMH4ecKkoe
paBHOBECHE

Coaep:xaHue yueOHOro MaTepuaJia

CKOpOCTb peaklu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAaKTOPOB: MPUPOJIbI PEaArupyOLUX
BEILECTB, KOHLICHTPALUK PEarupyrolUX BEUIECTB, TEMIIEPATYpPhl U ILIOIIAAA PEAKLIMOHHON
noBepXHOCTU. TernoBble 3PPEKTH XUMUUECKUX PEAKLIUN: IK30- U SHIOTEPMUUECKUE PEaKIUH.
OO6paruMeble peakinu. XUMUYecKoe paBHOBecHe. DaKTOPbI, BIUSIOIINE HA COCTOSIHUE
XMMHYECKOI0 paBHOBECHUS (KOHLIEHTPALMsI PEareHTOB WU IPOJYKTOB peaKiy, JaBJICHHE,
temneparypa). [Ipunnun Jle [latense

IIpakTnyeckue 3aHsATHSA




Ilpakmuyeckaa paboma Ne6 «BnusHue pa3lIWYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
PEaKIum.

Perienue npakTHKO-OpPUEHTUPOBAHHBIX 33JJaHUN Ha aHANU3 (DaKTOPOB, BIMSIONIUX HA
M3MEHEHHNE CKOPOCTH XUMHUYECKOH peaknu. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEAKIH OT
MPUCYTCTBUS KaTaJM3aTOpa Ha MPUMEpE pa3ioKeHUs IePOKCHIA BOJAOPOA € TIOMOIIBIO
JMOKCH/Ia MapraHIia U Katanasbl. Pemenne npakTHKo-OpHeHTHPOBAHHBIX 3aJaHU Ha
npuMeHenue npununa Jle-llarense 1 HaX0XKISHUS HANPABJICHUS CMELICHUS PABHOBECHS
XMMHYECKON peakIyy M aHaIH3 (JaKTOPOB, BIMSIONIMX HA CMEIICHHE XUMHYECKOTO PABHOBECHSI

Tema 1.9.

Conep:xanue yueOHOro MaTepuasa

PacTtBopHI, TEOpUS
ANEKTPOIIUTUIECKON JUCCOITUAITUI
1 MOHHBIA 0OMEH

PactBopel. Buabl pacTBOpPOB IO COAEpKAHUIO PACTBOPEHHOIO BewlecTBa. PacTBOPHMOCTS.
ITonssTe 0 nmucnepcHbIX cucTemax. VICTMHHBIE M KOJUIOMIHBIE PAacTBOpbL. MaccoBas nois
BeriecTBa B pactBope. [Tonarue o BonoponHom nokaszarene (pH) pactBopa. DnekTponutuueckas
aucconnanusi. CUiIbHbIE U C1a0ble 2JEKTPOJIUTHI, HEAIEKTPOIUThL. Peakiiun HOoHHOro oOMeHa

Pa3nea 2. Heopranuyeckasi Xumust

Tema 2.1. MeTtayuisl

Conep:kanue y4e0OHOIro MaTepuasa

[Tonoxxenne meramioB B [leprogudeckoit cucTeMe XMMHUYIECKUX 3JIEMEHTOB. OCOOCHHOCTH
CTPOCHHS STIEKTPOHHBIX 000JI04eK aTOMOB MeTaiutoB. O0miue Gpu3ndeckre CBONCTBA METAILIOB.
CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN P HANIPSHYKEHUH METAIIIIOB. XUMUYECKHE CBOMCTBA
BAKHEUILIMX METAJUIOB (HATpUM, KaIHii, KaJIbLMI, MATHUN, ATFOMUHUAM, IUHK, XPOM, JKEJIE30,
MeJb) ¥ uX coeauHeHni. O0mue crnocoObl moydeHus: MeTauioB. [[pumenene MeTamioB B
OBITY M TEXHUKE

Tema 2.2. Hemetamnnl

Conep:kanue y4yeOHOIro MaTepuasa

[Tonoxxenne HemetamwioB B [lepuoanueckoit cucreme xumuueckux 3nnementoB [[.1. Menneneena
1 0COOCHHOCTH CTPOCHUsI aTOMOB. DU3NUECKHe CBONCTBA HEMETAIUIOB. AJIJIOTPOTIHS
HEMEeTaJUIOB (Ha MpuUMepe KUciopoaa, cepol, pocdopa u yriaepoaa). XuMHUIECKHE CBONCTBA U
NpUMEHEHHE Ba)KHEHIINX HEMETAJUIOB (raJIoTeHOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHHS) U UX COCTMHEHHUH (OKCHJIOB, KUCIIOPOICOIEPIKAIIMNX KUCIIOT, BOJOPOIHBIX
coenuHenuil). [I[puMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHHI

Tema 2.3. DU3uKo-XxUMHUYECKUE

Conep:kanue y4eOHOIro MaTepuasa

CBOMCTBA HEOPraHUYECKUX
BELICCTB

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCJIOT, coJiel u Ap.). ['eHeTnyeckas cBsi3b HEOPraHMYECKUX BEIIECTB, MPUHAJIEKAIINX K
pPa3IMYHBIM KjaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCUIOB U TUJIPOKCHUIOB

I[IpakTuyeckue 3aHATHS




IIpakmuyeckas paboma Ne7 «DU3NKO-XUMUYECKHAE CBOMCTBA HEOPTAHUUECKUX BEILIECTBY.
CocraBieHre ypaBHEHMH XHMHUYECKMX pEaKIUMiA C Y4YaCTUEM TMPOCTBIX M  CIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAJVIOB M HEMETAJUIOB; OKCHUJIOB METAJUIOB, HEMETALUIOB H
aM(pOTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUN M aM(OTEPHBIX T'MJIPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOUCTBA.

Pacuérbl Macchl BemiecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe MU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacUEThl MacChl (00bEMa, KOTMYECTBA
BElIECTBa) MPOJYKTOB PEaKIUH, €CIIU OJJHO U3 BEIIECTB UMEET MpuMecH. Perienne npakTuko-
OpPHEHTUPOBAHHBIX 33JJaHUN Ha CBOMCTBA, COCTAB, MOJIYUYECHUE 1 O€30M1aCHOE MCIIOIb30BaHUE
BaXHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY U NMpodecCHOHATbHON AEeSITETbHOCTH YeJIOBEKa

Pa3nea 3. Teoperndeckue 0OCHOBBI OPraHU4eCKOM XUMUH

Tema 3.1. Knaccudukanus,
CTPOCHHE 51 HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Conep:xanue yueOHOro MaTepuasa

[IpenMer oprannveckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHHE B TIOJTyYEHUH HOBBIX
BEUIECTB U MaTepuanoB. [omororus, uzoMepus. XuUMHUYECKass CBSI3b B OPraHMYECKHUX
COEIMHEHUSIX: KpPAaTHBIE CBSA3H, G- U T-CBS3H.

[Ipencrasnenue o kaaccu(pUKauu OpraHMYECKUX BemecTB. HoMeHKIaTypa opraHun4eckux
COeIMHEHMH (cucTeMaTHyecKas) U TpUBUaIbHbIC HA3BaHUS BaKHEHIINX MpeACTaBUTENCH
KJIACCOB OPraHM4ECKUX BELIECTB

IIpakTuyeckue 3aHATHS

[TpakTrueckas padota Ne8 «HomeHKIaTypa OpraHnYeCKUX BEIIECTBY.

CocraBieHue MOMHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYII OPTaHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX Ha3BaHUS M0 CUCTEMATUYECKON U TPUBUAIBHOMN
HOMEHKJIaType (3THJICH, alleTHIICH, TIUIepuH, (heHo, (GopManbaeru, yKCycHas KUCIIOTa,
mmnyH). Pacuersl mpocTeiinieit GopMyibl OpraHnYeCKON MOJIEKYJIbI, HCXOS U3 AJIEMEHTHOTO
cocrasa (B %)

Tema 3.2. Teopus crpoeHuUs
OPraHM4YeCKUX COCIUHEHUHN

Conep:kanue y4eOHOro MaTepuasa

Teopust cTtpoeHust opraHudeckux coeauHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUSI.
CtpykTypHbIe (OPMYIIBI OPraHUYECKUX BEUIECTB, H30MEPHI.

Pasnen 4. YriaeBomopoanst

Tema 4.1. [IpenenbHbie
YTJIEBOJIOPOIBI - AIKAHBI

Conep:kanue y4e0OHOro MaTepuasa

CocraB u cTpoeHHe, TOMOJIOTMYECKHUH psia. MeTaH u 3TaH: COCTaB, CTPOCHUE, PU3NUECKUE U
XMMHUYECKHE CBOICTBA (peaKkuy 3aMelIeHNs U TOPEHHUs]), TOJTyYeHHE U TPUMEHEHHE.

Tema 4.2. HenpenenbHbie

Conep:xanue yueOHOro MaTepuasa




YTJIEBOJIOPOIbI - AITKEHBI

COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Pl DTUJICH U MPOIUIICH: COCTaB, CTPOCHUE, (PU3NUECKUE
Y XUMHUYECKHE CBOMCTBA (peaKlNK THAPUPOBAHNUS, TaJIOTEHUPOBAHUS, THPATAlUU, OKUCICHUS
Y TIOJIMMEPU3ALINN ) IOJyYEHUE U IPUMEHEHHE

Tema 4.3. HenpenenbHbie

Conep:kanue y4eOHOTro MaTepuasa

YIJI€BOJOPOIEL - ANKaIueHbI

Oyraguen-1,3 wu  merunOyramueH-1,3, XUMHYECKOE CTPOCHHE, CBOWCTBA  (peakiius
MOJIMMEPHU3alli), TpUMeHeHue (IJi1 CHHTe3a MPUPOAHOIO M CHUHTETHMYECKOTO Kaydyka u
PE3UHBI)

Tema 4.4. HenipenenbHbie

Conep:xanue yueOHOro MaTepuasa

YTJIEBOJIOPOIBI - AIIKUHBI

COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHUECKUH psifl. ALIETUIIEH: COCTaB, XUMHUYECKOE
cTpoeHue, pu3nyeckre 1 XMMUIECKHe CBOMCTBA (peakLuu THAPUPOBAHMS, TaJIOT€HUPOBAHUS,
THJIpaTalii FOPEHNUs), MOJydeHHE U IPUMEHEHUE (MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIaMEHU
JUIS CBapKU U PE3KU METAJLIOB)

Tema 4.5. Apomaruueckue

Conep:xanue yueOHOro MaTepuasa

YTJIEBOIOPO/IBI

benson u Tomyon: cocras, cTpoeHue, (GU3NUECKHE U XMMHUYECKHE CBOMCTBA (PEeaKInu
raJJOTeHUPOBAHUS M HUTPOBAHUSA), TOJIyUCHHE U IIPUMEHEHNE. TOKCHYHOCTh apeHOB (BIUSHUE
OeH30J1a Ha OpraHu3M 4enioBeka). ['eHeTnueckas CBA3b MEXIY YIIeBOIOPOAAMH,
MPUHAJJICKALMMU K pa3IMYHBIM KJaccam

Tema 4.6. [IpripoiHbIE UCTOYHUKHU

Conep:kanue y4e0OHOIro MaTepuasa

YIJIEBOJIOPOAOB

[TpupoaHebrii a3 u nonyTHeIe HeTsHBIE ra3bl. HedTh n €€ mpouncxoxaeHune. CriocoOs
nepepaboTku He(TH: IEPErOHKA, KPEKUHT (TEePMUYECKHMA, KATaTUTHUECKUN ), TUPOITU3.
[TpoxykThl IEpepabOTKN HEPTH, MX TPUMEHEHNE B IIPOMBIIUICHHOCTH

u B ObITy. KaMeHHBIH yTrosb U IPOIYKTHI €ro IepepadoTKu

Paszgea 5. Kucnoponocoaepxamme

OpPraHn4eCKue COCIMHCHUA

Tema 5.1. OnHOaTOMHBIE CITUPTHI

Conep:xanue yueOHOro MaTepuasa

[IpenenpHBIE OTHOATOMHBIC CIIUPTHI (METAHON U ATAHOM): CTPOCHUE, (PU3HMUECKUE U XUMHUYECKUE
CBOICTBa (peaklMH C aKTUBHBIMU METaJUIaMM, TaJOT€HOBOJOPOJIaMH, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsizM MexXAy MOJIEKYJIaMU CIUAPTOB. PU3MOIOTMYECKOE JEHCTBUE METAaHOJa U
9TAHOJIA HA OPTraHN3M YEJIOBEKA.

Tema 5.2. MHoroatoMHEbIE

Conep:kanue y4e0OHOro MaTepuasa
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CIIUPTBI

Crpoenue, pu3nyuecKre U XUMUIECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIEIOYHBIMU METaNIaMH,
KauecTBEHHAas peaklys Ha MHOTOATOMHbIE CIUPTHI). DU3HONIOrHYecKoe IeUCTBHE Ha OpraHUu3M
yenoBeka. [[pumeHeHue rnuuepruHa u dTUICHTITUKOIIS

Tema 5.3. ®eHon

Conep:kanue y4eOHOIro MaTepuasa

CtpoeHue MOJIeKybl, (PU3NYecKre U XUMUYECKHE CBOMCTBA peHos1a. TOKCHYHOCTH (heHOIIa, €T
(bu3noIOrNYecKoe ACHCTBUE Ha OPTaHU3M YernoBeka. [Ipumenenue penomna

Tema 5.4. Anpaerunnsl 1 KETOHEI

Conep:kanue y4e0HOIro MaTepuasa

cTpoeHHe, (U3NYECKHe M XUMHYECKHE CBOICTBa (peakIMM OKHCJIEHHS W BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH), TOJYUYCHUE U IPUMEHEHUE

Tema 5.5. KapO6oHOBBIE KUCTTOTHI

Conep:kanue y4e0OHOIro MaTepuasa

Crpoenue, ¢Qusnveckne W XUMHUYECKHE CBOHCTBa (OOIIME CBONCTBA KHUCIOT, PEAKIUSI
TepUUKAIMK), TONydeHHe W TpuMeHeHne. CTeapruHOBasT ¥ OJIEMHOBAs KHCIOTHI Kak
MPEICTABUTENHM BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

Tema 5.6. Cnoxxubie 2Gupb

Conep:kanue y4e0OHOIro MaTepuasa

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cinoxxHbix 3¢gpupos. XKupsl.
IM'maponus xupos. [Ipumenenue xupoB. brosiorudyeckas pojb KUpPOB

Tema 5.7. Yriesonanl

Conep:kanue y4eOHOIro MaTepuasa

VYrneBoabl: cocTaB, KiIacCHU(UKAIUs YrIeBOJOB (MOHO-, AM- W Toiucaxapuiabl). [mokoza —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYNbI, (PU3NYECKHE U XUMHYECKHE
CBOMCTBa TIJIOKO3bI (B3aumojeictBue ¢ ruapokcuaom menu (II), okuciaenme aMMuadyHbIM
pactBopoMm okcuga cepebpa (I), BoccTaHOBiIeHHWE, OpOXXEHHE TJIOKO3bI), HAXOXICHUE B
MpHUpoJie, MPUMEHEHHE TIIOKO3bl, OMOJOTHYECKas POJb B JKU3HEACATEIHLHOCTH OpraHu3Ma
yenoBeka. orocuntes. pykro3a Kak U30MEP TIIFOKO3BI.

Caxapo3a — TpeICTaBUTENb IUCAXapUIOB, THUAPOIU3 Caxapo3bl, HAXOXKJIECHUE B MPUPOAEC U
MIPUMEHEHHUE.

[Monucaxapuapl: Kpaxmal U MEeJUTF0JI03a KaK MPUPOAHbIe moauMepbl. CTpoeHHe Kpaxmala 1
LEJUTI0NO03bI, (PM3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmala (THAPOIIN3, KaueCTBEHHAs peaKIIUs
C UOJIOM)

Tema 5.8.

Homenknarypa

IIpakTuyeckue 3aHATHS
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KHUCJIOPOJIOCOIepKAIINX
OPraHNYeCKUX COCTUHEHUHN

Ilpaxmuueckas paboma  No9
COCTUHEHUN .

TpuBHanbHas U MEXIyHApOIHAS HOMEHKIIATypa, XUMAYECKUE CBOWCTBA, CIIOCOOBI TOTYUYCHHUS
CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PHUPOB, alTbACTHIOB i KETOHOB. COCTaBIIEHUE CXEM
peaxiuii (B TOM YHCIIE 10 MPEIOKESHHBIM IIeTI0YKaM MPEeBpaIleHni ), XapaKTepU3yIOIIIX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPIKAITUX OPTAaHNUCCKUX COSTUHEHUIN

«HomeHknaTypa KHCIOPOAOCOIEP/KALUIMX  OPraHMYECKUX

Tema 5.9. ®OuU3NKO-XUMHUYECKHE
CBOMCTBA KHUCJIOPOJ0COACPKAIIUX
OPraHNYeCKUX COCIUHEHUHN

IIpakTHYeckue 3aHATHSA

Ilpakmuyeckasa paboma Nel() «Xumudeckue u (pu3nUecKue CBONCTBA KUCIOPOIOCOAEPKAIINX
OPTaHUYECKUX COCITUHCHUS.

HabnroneHnue u onucanue peakuuii: TOpeHue CIUpTOB, KAYeCTBEHHBIC PEAKLIUU OJHOATOMHBIX
cupTOB (OKHCIICEHHE dTaHoa okcuaoM meau (1)), MHOroaTOMHBIX CIMPTOB (B3aMMOICHCTBIE
riunepuna ¢ ruapokcunom meau (11)), anpaernio (OkucIeHNE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcuom meau (1), B3anmoelicTBre kpaxmaia ¢ HOJI0M), U3yYCHHUE CBOWCTB
pacTBOpa YKCYCHOM KHCIIOTBI

Pasznen 6. A3orcoaepskaniue opranHnyeckre coeJuHEeHUus

Tema 6.1. AMUHEI

Conep:kanue y4e0OHOIro MaTepuasa

AMUHBI: METHJIAaMHAH — NPOCTEHIINN NPEICTaBUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, HAX0XKICHUE B TIPUPOJIE

Tema 6.2. AMUHOKHUCIOTEI

Conep:xanue yueOHOro MaTepuasa

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OpraHuyYecKue coequHeHus. Pu3nyeckrue 1 XuMU4ecKue
CBOMCTBa aMHHOKHUCJIOT (Ha pUMepe TiuiuHa). buonornueckoe 3HaueHre aMUHOKHUCIIOT

Tema 6.3. benku

Conep:kanue y4eOHOIro MaTepuasa

benku kak mpupoaabie nonumepsl. [lepBudHasi, BTopuyHasi M TPETHYHASI CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIH3, ICHATYpAIlUsl, KaYeCTBEHHBIC PEaKIIUH Ha OEIKH

Paznen 7. BbicokomoJieKyJISIpHbIE

coeUHEeHHUs

Tema 7.1. IInacTMaccel.
Kayuyku. Bonokna

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckass pabora Nell. «CuHre3, aHanu3 W KiIacCH(UKAIMSI BBICOKOMOJIEKYISPHBIX
COEIUHEHUIN»

OCHOBHBIE TIOHATUS XUMHU BBICOKOMOJIEKYJIIPHBIX COEJUHEHHUW: MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALNU, CPENHAS MOJeKylspHas Macca. OCHOBHBIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPU3ALUs U MOJUKOHICHCALUS

Paznen 8. Xumus B ObITY ¥ IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa
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Tema 8.1. Xumunyeckue | CogepskaHue y4eOHOro MaTepuaa 2
TEXHOJIOTUU

B ITIOBCETHEBHOM
" npodeCCHOHATLHON
NESTENIbHOCTH YEJIOBEKA

[IpaBuia SKOJOTHYECKU IIENIECOO0PA3HOT0 MOBEACHUS B OBITY M TPYHAOBOH NESATEIHLHOCTH B
LENAX COXpPAaHEHHUs CBOETO 370pPOBbS M OKpYXKAloUed TMPUPOTHON Cpelbl, OIMAaCHOCTh
BO3HCﬁCTBHﬂ Ha JKUBBIC OpraHu3MbI OpTraHU4YCCKUX BCIICCTB OTOCIIBHBIX KJIaCCOB
(YrmeBomopo/ibl, CIHUPTHI, (EHOJIBI, XJOPOPTaHWUYECKHE TPOU3BOJIHBIC, AIBACTHUIALI U [p.),
MoKasareiib NpeaACIIbHO I[OHyCTHMOﬁ KOHIOCHTpAIMU U €T0 UCITIOJIb30BAHUC.

Ponp xumum B oOecCre4eHUH 3KOJIOTMYECKOM, SHEPreTHUYECKOM W THUIIEBON O€30MacHOCTH,
pPa3sBUTHN MCIUIINHBI, CO31aHnn HOBBIX MaTcpuajioB (B 3aBUCUMOCTHU oT BHU1a
poeCCUOHATBHON ACSITEIHPHOCTH), HOBBIX UCTOYHUKOB DHEPTUH (aJbTEPHATUBHBIE HCTOYHUKU
3HepI‘I/II/I). Ilousarue o HAay4YHbBIX MCTOJAAX IIO3HAHHA BCIICCTB U XHUMHYCCKUX peaKuHﬁ.
[IpeacraBnenuss 06 oOMIMX HAYYHBIX NPHHIMIAX MPOMBIILICHHOTO IOTYYEHUs BaKHEHIIIMX
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI, METAHOJIA)

HToropasi KOHTPOJILHAs padoTa 2
IMoaBeneHne UTOTOB 2
Hroro yacos 72

[TocnenoBarenbHOE TEMAaTHUECKOE TUIAHUPOBAHKE COZIEp KaHus pabodel mporpaMMbl 0011e00pa3oBaTeIbHON YueOHON AUCIUILINHBI, KaJleHIapHbIe
00BEMBI, BUABI 3aHATUH, OPMBI OpraHU3ALUU CAMOCTOATEIbHONM PabOThl TaKkKe KOHKPETU3UPYIOTCS B KaJleHaapHo-TeMatndeckoM riane ([Ipunoskenne Ne

1y
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3. ®OHJ] OHIEHOYHBIX CPEJCTB JIJIsI IPOBEJIEHUSA TEKYIIEW 1
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATIIMHE

®ounn oneHouHbIX cpeacTs (aaee — DOC) — KOMIUIEKT METOAMYECKUX U KOHTPOJIbHBIX
MaTepuaoB, UCIOIb3YEMBIX IIPU MPOBEACHUH TEKYIIET0 KOHTPOJIS OCBOEHUS PE3yIbTaTOB
o0yuyeHus U mpomexyrouHoit arrectauuu. ([Ipunoxenue).

TuroBble KOHTPOJIbHBIE OLIEHOYHbIE CPEACTBA, HEOOXOIUMBbIE AJIS OLIEHKH 3HAaHWUH, yMEHHH,
HaBBIKOB U OIIBITA JIESITEIbHOCTH, XapaKTePHU3YIOLIHX dTaIbl (POPMUPOBAHUS KOMITETCHITHI B
nporecce OCBOSHHsT 00pa30BaTeIbHON IPOrPAaMMBI Ml METOIMYECKIE MaTepUaIb, OTIPEICIISIONIIEe
HpOLIETyPHI OLICHUBAHUS 3HAHUI, YMEHUH, HABBIKOB H OITBITA JIEITEIILHOCTH, XapaKTEePU3YIOIIHX
9Tarbl POPMUPOBAHUS KOMITETEHIHH MpeacTaBieHsb! B [IpuioxkeHny.

4. YCJIOBUYS PEAJIM3AIIMU JUCTIAITJIMHBI

4.1. TpeOGoBaHUSI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuI0
Peanu3anus nporpammsl JUCHMITIMHBI TpeOyeT Hanuuus y4dyeOHOW ayAuTOpUH [Uis
pabotbr Ne31.
ObopynoBanue y4eOHOro KaOMHeTa: yuyeOHas mMeOenb, ydeOHas Iocka, pabouee MeCTo
nmpenoaaBaTeiiA.

4.2. YueOHO-MeTOAUYeCKOe U HHGOPMAIIUOHHOE O00ecTiedeHne TN CHUILTHHBI (MOXYJIA)

4.2.1. IlepeyeHb OCHOBHOM M JONMOJTHHUTEJLHOH YU4eOHOI JTUTEpaTyPbl, HEOOXOAUMOM 115
OCBOEHUS IMCHUILIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:

1. Oprannueckass XUMHS: YYEOHUK JUIsi CpeaHEro MpodecCHOHAIBHOTO 00pa3oBaHUs /
Xaxanuna T.W., OcunenkoBa H.I'.— MockBa: W3parensctBo IOpaiit, 2026. —
337 c.— [Onektponnsiii pecypc]. —  URL: https://urait.ru/bcode/582530 (marta
obpamenus: 15.03.2026).

2. Xumus: y4eOHHK M TPaKTHUKyM [JIsi CpeIHero MnpodecCHOHAIBHOTO 00pa3oBaHUs /
Hukonwsckuit A.b., CyBopoB A.B.— 2-e¢ wusnm, mepepab. u pom. — Mocksa:
M3patensctBo  FOpaiit, 2025.— 507 c.—  [DnekTpoHHbld  pecypc]. —
URL: https://urait.ru/bcode/562271 (mara obpamienus: 28.08.2025).

3. OOmass xuMus: yd4eOHUK Il cpemHero mpodeccruonambHOro obpaszoBanus / [nuHKa
H. JI.; mon penakumeii [Tonkosa B. A., babkoBa A. B. — 20-e u3zn., nepepad. u gom. —
MockBa: MzpatensctBo FOpaiit, 2025. — 717 c.— [DnexkTpoHHbId pecypc]. —
URL: https://urait.ru/bcode/569091 (mara obpamenus: 28.08.2025).

JonosHuTebHASI ydeOHAas TUTEPATYpPA:

1. Xumus. baszoBbiii ypoBenb: 10—I11 «kmaccel: y4eOHMK Ui CpeIHEro oOIero
obpazoBanus / . B. Audunorenosa, badbkor A. B., [TonkoB B. A. — 2-e¢ u3zn., ucnp. u
non. — Mocka: U3parensctBo Opaiit, 2026. — 290 c. [DneKkTpoHHBI pecypc]. —
URL: https://urait.ru/bcode/589219 (mata o6pamenus: 15.03.2026).

2. OO6mmas xuMus. 3a1a4u U YIPaXHEHUs: yYeOHUK U MPAKTUKYM JJISi CPETHETr0
npodeccuonaibHOro oopazoanus / ['muuaka H. JI.; mox penakumeit B. A. TTonkoga,

A. B. babkoBa. — 14-e u3n. — Mocksa: U3narensctBo FOpaiit, 2026. — 227 ¢. —
[DnexTponnslit pecypc]. — URL: https://urait.ru/bcode/583970 (nara obparenus:
15.03.2026).

3. Oprannueckas xumus. TecTbl: yueOHUK I CPEAHETO MPO(PECCHOHATEHOTO

oOpaszoBanus / HoBokmanosa A. JI. — MockBsa: M3narensctBo KOpaiir, 2025. — 41 ¢. —




[Dnextponnslii pecypc]. — URL: https://urait.ru/bcode/567618 (mata obpamieHus:
28.08.2025).

4.2.2. Ilepeyens pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «UHTEpHET»
(naJnee - ceTb «IHTEpHETY), HEOOXOAUMBIX J1JIsl OCBOEHUN TMCUMILIMHBI (MOYJIs1)

Ne | HamMeHoBaHMe 2JICKTPOHHOI 0MOJIMOTEYHON CHCTEMbI

ba3a 351eKTpOHHBIX EPUOIUYECKUX U3TaHUN

9BC «Jlaup»

basa naHHBIX «JIeKTPOHHO-O0MOIMOTeUHas cuctema elibrary»

OBbC «YHuBepcuTeTckas OMOIMOTEKA OHIAHY

DNeKTPOHHO-O0MOIMOTEeYHas crucTeMa Znanium

QR |W NI

DnexTpoHHO-6uGIHOTeHas cuctema «DBC FOPAUT

No Anapec (URL)

1. http://www.edu.ru — @enepanbHblil 00pa30BaTENbHBIN OPTAI

4.3.3. [lepeyenb HHGOPMAIMOHHBIX TEXHOJOTH, HCMOJb3yeMbIX IIPH OCYLIECTBJIECHUHN
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE (MOIYJ/II0), BKJIOYAasl epevyeHb
MPOrpamMMHOro odecrneyeHusi 1 MHPOPMAIMOHHBIX CIIPABOYHBIX ccTeM (MIpHU
HEe00X0AUMOCTH)

Ne | HaumMeHOBaHHE MPOrpaMMHOTo odecriedeHust
1. | Windows 10

5. UHBIE CBEJAEHUSA U (WJIN) MATEPHUAJIBI
5.1. IlepeyeHnb 00pa30BaTEJbHBIX TEXHOJIOTHHA, HCIOJIb3yEeMbIX MPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO NMPOLecca Mo JUCHUIITHHE

AKTHBHBIE W WHTCPAKTUBHBIE (OPMBI TPOBEICHUS 3aHATHA pPEATU3YIOTCS MpH
MOJATOTOBKE IO MpOrpaMMaM CpelHEro MnpodeccuoHaNIbHOrO 00pa30BaHUS U IMPEAINONararoT
oOydeHue B cOTpynHuUYecTBe. Bce ydacTHUKH 00pa3oBaTenbHOro mpolecca (mpenoaaBareib U
CTYJICHTBI) B3aUMOJICHCTBYIOT JIpyr C JAPYroM, OOMEHHBAIOTCS HH(GOpMAIKeil, COBMECTHO
pelraloT MpoOJeMbl, MOACTUPYIOT CHUTyalluu B arMmocdepe IeIOBOTO COTPYAHHYECTBA,
ONTUMAJIFHON IS BbIPaOOTKHM HAaBBIKOB M KauecTB Oyayuiero npodgeccronaia. Mcnons3oBanue
AKTUBHBIX W WHTEPAKTUBHBIX (OpPM YUYEOHBIX 3aHATUH IMO3BOJSET OCYIIECTBISATH OILICHKY
YCBOGHHBIX 3HAHWUW, CHOPMUPOBAHHOCTH YMEHUH M HaBBIKOB, KOMIIETEHLHH B paMKax
OPOLEAYPHl TEKYIIETO0 KOHTPOJS MO JUCHUIUIMHE. AKTHUBHBIE W HMHTEPAKTUBHBIE (OPMBI
Y4eOHBIX 3aHIATHH pPEeaTM3yIOTCS TMPENojiaBaTelieM COIVIAaCHO pabodueld mporpaMme y4deOHOM
JTUCIUIUIAHEL. JIeKkius ¢ pa30opoM KOHKPETHBIX CUTYalHi Mo (opMe OpraHu3aliy MoX0oXxa Ha
JIEKIMIO- TUCKYCCHIO, B KOTOPOM BOMPOCHI JIsi 00CYXK/I€HUs 3aMEHEHbl KOHKPETHOM CUTYyaIueil,
npeiaraeMoi o0yJaromuMcs Ui aHajli3a B YCTHOM MM MUChbMEHHOW (opme. ObcyxaeHue
KOHKPETHOW CHUTYallUM MOKET CIYUThb MPETtoAUeH K NajJbHEHIIEH TPaAUuIMOHHON JIEKIUU U
UCTIONIb30BAThCS [UIS AKIIGHTUPOBAHUS BHUMAHHUS ayJUTOPUHM HAa H3y4aeMOM MaTepuae.
['pynmoBasi Auckyccuss — 3TO MyOJWYHOE OOCYXKJIEHHWE WM CBOOOIHBIM BepOaIbHBIM OOMEH
3HAHUSIMH, CYKIEHUSMU, UACSIMU WM MHEHUSMHU IO TIOBOJY KaKOTO-THOO CIIOPHOTO BOMPOCA,
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npoOsieMbl. Ee cyIecTBeHHBIMU YepTaMu SBIISIOTCS COYETaHUE B3aUMOJIOTIONHSIONIETO JHAIOTa
U O00CYXJEHUSA-CIIOpA, CTOJIKHOBEHHE pA3JIMYHBIX TOUYEK 3peHus, no3uuui. Bo3moxHocTu
METO/a IPYIIIOBON JUCKYCCHUU:

- YYaCTHHMKHM JHUCKYCCHH C Pa3HbIX CTOPOH MOTYT YBHUJAETh MPOOJIEMY, COMOCTaBIIsA
MPOTUBOIIOJIOKHBIE TTO3UIUU;

- YTOUHSAIOTCSI B3aWMHBIE TIO3UIMH, YTO, YMEHBIIAET COPOTUBICHUE BOCIIPUATHIO HOBOM
uHpoOpMaLnu;

- B IPOLIECCE OTKPBITHIX BBICKA3BIBAHUN YCTpaHSETCS SMOLIMOHANbHAS MPEIB3STOCTh B
OIICHKE MMO3UIIUY TAPTHEPOB U TEM CAMBIM HUBEIIUPYIOTCS CKPHITHIE KOH(IUKTHI;

- BbIpa0aThIBa€TCs IPYMNIIOBOE PEUICHHE CO CTaTyCOM I'PYNIIOBOM HOPMBIL;

- MOYXKHO HCIOJIb30BaTh MEXAHU3Mbl BO3JIOKEHUS U NPHUHATHUS OTBETCTBEHHOCTH,
YBEJIMYUBasl BKIIIOUEHHOCTh YYaCTHUKOB JAMCKYCCHUU B MOCIEAYIOLIYIO pealn3alyio TPYMIOBbIX
peuieHui;

- YIOBJIETBOPSIETCS MOTPEOHOCTh YYAaCTHUKOB JIHWCKYCCHUH B NPU3HAHUU U YBA)KCHUU,
€CJIM OHU TPOSIBUIIA CBOIO KOMIIETEHTHOCTh, U T€M CaMbIM TOBBIIIAETCA d(PPEKTUBHOCTH HX
OTJIa4M U 3aMHTEPECOBAHHOCTD B PEIICHUH T'PYIIOBOI 3a1a4u.

OcHoBHbIE QYHKITUH MPENOIaBaATENsI IPU MPOBEACHUH JTUCKYCCHH:

- popMynHpyeT IpobeMy U TEMY AUCKYCCHH, TaeT UX pabovue OnpeeICHHS;

- co3daeT HEOOXOMUMYK MOTHBAIMIO, ITOKa3bIBa€T 3HAYMMOCTH MPOOIEMBI st
YYaCTHUKOB JUCKYCCHM, BBIAENSE€T B HEH HEpelleHHble U MPOTUBOPEYUBHIE MOMEHTHI,
OTIpeieIIeT OKUIAEMBIN Pe3yIbTaT; - CO3/IaeT N0OpOKeTaATeNbHYIO aTMOC(hEepY;

- (hopmynupyeT BMecTe ¢ yYaCTHHUKAMU IpaBUiia BEACHUS TUCKYCCHUH;

- ToOMBaeTcs 0THO3HAYHOTO CEMAHTHUYECKOTO TIOHUMAaHUsI TEPMUHOB U ITOHSITHIA;

- COCOOCTBYET MOAJIEP’)KaHUIO BHICOKOT'O YPOBHSI aKTUBHOCTH BCEX YYAaCTHUKOB, CIEAUT
3a COOII0/ICHUEM perilaMeHTa U TeMbI TUCKYCCHH;

- (uxcupyeT mnpeAsoKEHHbIE HJIEM Ha IJIakaTe WM Ha JIOCKe, YTOObl HMCKIIOUUTH
MOBTOPEHHUE U CTUMYJIUPOBATH IOMOJIHUTEIbHBIE BOIPOCHI;

- y4acTBye€T B AaHAJIM3€ BbICKA3aHHBIX WJEH, MHEHUM, TO3UIMH; TMOABOJAUT
MIPOMEKYTOUHBIE UTOTH, YTOOBI H30EKATh ABMKCHUS JTUCKYCCUHU TI0 KPYTY;

- 00o0m1aer mpengoKeHus, BbICKa3aHHbIE TPYIION, U MOABITOKUBAET BCE JOCTUTHYTHIE
BBIBOJIbI U 3aKJTFOUCHUS;

- CPaBHUBAET JOCTUTHYTHIN pe3yNbTaT ¢ UCXOAHOMU Leblo. [lpu nmpoBeneHuu AucKyccuu
MOTYT KCIIOJI30BAThCS Pa3IMYHbIC OpPraHU3aAMOHHBIE (POPMBI 3aHITHIA.
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

ObaacTh NpUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
quctuminabl OVYIL.10 Xumus, BXOIAIIEH B COCTaB MPOrpaMMbl MOJTOTOBKH CIHELHAIMCTOB
CpeIHEro 3BeHa MO CHeruanbHOCTH 15.02.10 Mexamponuka u pobomomexnuxa (no ompacisim,).
O0BeM YacoB Ha ayAUTOPHYIO HATPY3KY IO JUCIUIIINHE 72 yaca (ouHas hopma 00ydeHus).

2. ®OpMBI KOHTPOJISI U OLEHKHU Pe3yJIbTATOB OCBOCHHUS JMCIUIIIHHBI
KoHTpons 1 olLEeHKa pe3ynbTaToB OCBOEHHMS — 3TO BBISBICHHE, MU3MEPEHHE M OLICHUBAHME
Pe3yJIbTaTOB OCBOCHUS IACLHUIUIMHBI.
B cootBerctBMM ¢ y4eOHBIM IIaHOM crnenuanbHocTH  [5.02.10  Mexamponuka u
pobomomexunuxa  (no  ompaciim) — pabode  MporpaMMON  JUCHUIUIMHBI  XHMUS
IIpelyCMaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIbTaTOB OCBOCHHSI.

2.1 ®opmbl TeKylIEro KOHTPOJISA
Texymuii KOHTPOJb YCIIEBAEMOCTH TPEACTABISACT COOOW MPOBEPKY YCBOEHUS Y4eOHOTO
MaTepHala, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHUs.
Texkymmii KOHTPOJb PpE3yJlbTAaTOB OCBOCHHUS TUCHMIUIMHBI B COOTBETCTBHHM C paboueit
IPOrpaMMOM M KaJCHJAPHO-TEMATHUYECKUM IUIAHOM IPOUCXOJUT TPU  HCIOJIB30BAHUU
CJICAYIOIIMX 0053aTeNbHBIX (POPM KOHTPOJIS:
— GbINOJIHEHUE NPAKMUYECKUx pabom,
- NPOBEPKA BbLINOIHEHUS CAMOCHOSAMENbHOU pabombl 00y4aOuWuxcs,
- NPOBEPKA BbINOIHEHUS KOHMPOTIbHBIX pabOm.
Bo Bpems mpoBeneHHsI y4eOHBIX 3aHSATHI JOMOJIHUTEIBHO HCIIONIB3YIOTCS Cleaylomue (GpopMsl
TEKYILLETr0 KOHTPOJIS — YCMHbIUL ONPOC, peuieHue 3a0ad, mecmuposanue no memam OmoenbHbix
3auamu.
BoinosiHeHue W 3amUTa NpaKkTHYecKUX padot. [IpakTrueckue paGoThl MPOBOAITCS C IEIBIO
YCBOGHHSI U 3aKpEIUICHUS pe3yJbTaTOB OCBOCHMS JUCLUMIUIMHBL. B X0Je mpakTHueckoil paboThl
oOyyaroImuecs: y4arcs uUcnoiv306ams (opmynvl, AHATUIUPOBAMb NOTYYEHHble pe3yIbmamvl U
oenamu 6b1600bl, ONUPAACH HA MEOPemUdecKue 3HAHUA.
CHImCOK IpaKTUYECKUX paboT:
[Ipaktuueckass pabora Nel «OcHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU M PacueThl IO
YPaBHEHHSAM XUMHUYECKHX PEAKLUI»
[IpaxkTuueckas pabota Ne2 «/3ydyeHne nepuoInveckux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO
CTPOEHHEM aTOMOB)
[Ipaktuueckas padora Ne3 «CTpoeHue BelecTBa U MPUPoJa XUMUYECKON CBSI3U
[TpakTuueckas padota Ned «AHanmm3 cocTaBa M CBOWCTBA BEIIECTB HAa OCHOBE MapKHUPOBKHU
TOBApPOB OBITOBOI XUMHI»
[TpakTuueckas padota No5 «HoMmeHKIaTypa HEOPraHUYECKUX BEIIECTBY
[Ipaktuueckass pabora Ne6 «BnusiHMe pa3auuHbBIX (DAaKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakuum»
[IpaxTuueckas padora Ne7 «DPU3NKO-XMMUYECKHE CBOWCTBA HEOPIaHUYECKHUX BEILIECTBY
[Ipaktuueckas padota Ne§ «HomeHKIaTypa OpraHUYECKUX BEIIECTBY
[Ipaktuueckass pabora Ne9 «HomeHknmaTypa  KHCIOPOJOCOIEPXKAIIUX  OPraHHYECKUX
COCTUHEHUI
[Ipaktuueckass pabora NelQ «Xumuueckue W (QU3MUECKUE CBOMCTBA KHCIOPOIOCOJEPIKAIIUX
OpPraHUYECKUX COCIUHCHUS
[Ipaktuueckass pabora Nell «CuHTe3, aHanmu3 M KiIacCU(UKAIUS BBICOKOMOJICKYIISIPHBIX
COCTUHEHUI
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IIpakTnyeckas padbora Nel «OCHOBHbIE KOJIUYECTBEHHbIE 3AKOHbI B XUMHMH U
pacyeTsl 10 YPABHEHUSIM XHUMUYECKHUX PeaKkuuiny

1. JlaiiTe onpeneiaeHre OTHOCUTEIBHON aTOMHON Macchl. B Kakux equHUIIAX OHAa U3MEpSIETCs U
YTO NOKa3bIBACT?

2. Jlaiite ompenencHUE OTHOCUTENBHOM MOJEKYJIsApHOW Macchl. Kak oHa paccuuThIBaeTcs IO
XUMUYECKOH hopmyre?

3. CdopmynupyiiTe, 4To Takoe MOJspHas Macca. YemM OHAa YHCIEHHO OTIMYAETCA OT
OTHOCHUTEIHOU MOJIEKYJISIPHOM MaccChl?

4. [aiite ompenesneHUe KOJIMUYECTBY BemiecTBa. Kakas Qusnueckas BelWYMHA NpPUHATA 3a
€IVHUILY KOJIMYECTBA BEIIECTBA U YEMY OHA paBHa?

5. Chopmymnupyiite 3akor ABoraapo (ais ra3oB). Kakue ciecTBus BRITEKAIOT U3 3TOTO 3aKOHA?
6. Jlaiite onpeneneHrue MOJSIPHOMY 00beMy Ta3a. YeMy OH paBeH MPU HOPMAIBHBIX YCIOBHSIX U
nouemy?

7. Yto Takoe HOpMalibHBIE ycloBus (H.y.)? Ha3oBuTe 3HaueHUs TeMIIepaTyphl M IaBIICHUS.

8. Maiite ompeneiaeHHe OTHOCUTEIBHOW IUIOTHOCTH OJHOIO Ta3a IO JpyroMy. 3aluIIuTe
(dopMyy 1 pacueTa IIIOTHOCTH ra3a 110 BOJOPOAY U IO BO3AYXY.

9. Uto Takoe MaccoBas JI0Jisl BellecTBa (WM 3yieMeHTa)? 3anummure GopMyly U MOSICHUTE, B
KaKMX €JVMHHIIAX OHA BBIPAXKACTCA.

10. B 4yem cyTb CTEXMOMETPUUYECKUX PACUETOB 10 YPAaBHEHUSIM XUMHUECKUX peakuuii? [louemy
P pacueTax BaXKHO YUUTHIBATh KOAPOUITMEHTHI?

IIpakTnyeckas padora Ne2 «M3yyeHue nepuognyecKuX 3aKOHOMEPHOCTEN U UX
B3aMMOCBSI3U CO CTPOEHUEM ATOMOB)

1. VYka3arp 31€MeHT, B aTOME KOTOPOTro: a) 25 mpoToHOB H 13 35eKTpoHOB, 6) 41 poTOH U
20 3JIEKTPOHOB.

2. OmnpenenuTs ABa 3JIEMEHTA, B aTOME KOTOPHIX HA MOCIEAHEM SHEPreTUYECKOM YPOBHE: a)
4 BaJICHTHBIX AJICKTPOHA, 0) 7 BaJICHTHBIX AJIEKTPOHA.

3. Ha3Bath naBa snemMeHTa, B aTroMe KOTOPBIX: a) 3 DHEPreTHYecKux ypoBHS, 0) 5

SHEPreTUYECKUX YPOBHSL.

HazoBute a11eMeHThI, UMEIOIIHE CIASAYIONINE SICKTPOHHBIE (HOPMYIIBL:

a) 1s%2s%2p®3s%3p°,

6) 1s*2s%2p°3s%4s’,

B) 18725%2p®3s?3p%4s?3d'%4p°5s'4d’.

VYka3aTp MECTOIOJOKEHUE 3JIEMEHTOB B llepmoanyeckoid cucCTeME XHUMHYECKHX

anemenToB JI.M. MeHneneeBa, HamuIIUTE HJIEKTPOHHBIE (OPMYJBI aTOMOB JIaHHBIX

aneMeHTOB: a) Ne37, 6) Ne30, B) Ne24, 1) Ne50.

Yem CXOIHBI U YEM OTINYAIOTCS 110 COCTABY U30TOIIHI: Q) 4019K 3919K, 0) 3517C1 3717C1.

10. HazoBuTe NHUIIHUI OKCU B PANY: OKCHUJI KaJIbIUs, OKCHUJI KaJIus, OKCUJI YIJIepo/ia, OKCH/]L
Martusi.

11. JlaiiTe onpeneneHre XUMHUYECKOIO AJIEMEHTA.

12. Kak onpeaenuTh 4KCIO0 MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B atome? JloKaxkuTte, 4To
aTOM — 3JIEKTPOHEUTpaIbHas YacTUIIA.

13. [Jaiite onpeneneHne U30Tomna.

14. Ywucno monbITOK Kiaccuukanmu XxuMudeckux snemMeHToB 1o .M. Menaeneesa, cunras
BapuaHThl Tabnui, mocturaino 50. Hekoropsle u3 yuensix (JI. Metiep, JI. Heronensc)
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OUeHb OJM3KO MOJOILIN K OTKPBITHUIO 3aKoHA. M Bce ke UM HEe yAanoch JOBECTH CBOU
NOMBITKA 70 3aBepUIeHHUs. YKaXUTE€ OCHOBHOM HeIOCTaToK B paboTax Bcex
npeamectseHHUKOB [[.1. MenneneeBa.

15. Yto mosoXw1 B OCHOBY KiaccupUKaIuu XuMUIeckux 3eMenToB J1.11.Mennaeneen?

16. HazoBuTe naTy OTKPHITHS MEPUOINYECKOTO 3aKOHA U €r0 COBPEMEHHYIO (JOPMYITUPOBKY.

17. Kem u rae padotan JI.11. MenaeneeB Bo BpeMsi CBOETO BETMKOTO OTKPBITHS?

18. Koro /I.11.MeHnaeneeB Ha3bIlBal «yKPEMUTEIIMU» IEPUOJUUECKOIO 3aKOHA?

IIpakTyeckas padora Ne3 «CTpoeHune BemecTsa U NPUPOJAa XMMHYECKOI CBA3ID)

1. Hamummre mNOMHYIO SJIEKTPOHHYIO (opMyny (B BUAE MOCIEIOBATEILHOCTH YPOBHEW H
noypoBHeii, Hanpumep, 1s> 2s” 2p°...) s atoma Asora (N).

2. Hanummre NOJIHYIO 3JEKTPOHHYIO popmyity Jutst aroma AmoMuHus (Al).

3. Harumure momHyto 31eKTpoHHYI0 hopmyny st atoma Xiopa (Cl).

4. HanumuTe MOJIHYIO 3JIeKTpoHHYI0 hopmyity ais aroma Kansuus (Ca).

5. Jlns aromoB A3ota, Amtomunms, Xjopa u Kaaelius cocTaBbTe 3JIEKTPOHHO-TPAPUIECKYIO
cxeMmy (M300pa3uTe pacrpeneneHue 3IEKTPOHOB M0 KBAHTOBBIM sTUEHKaM C IIOMOIIBIO CTPENIOK |
U |) 1715 BHEIIHETO SHEPTreTUYECKOro YPOBHSI.

6. Onpenenure, CKOJIbKO HECITAPEHHBIX 3JIEKTPOHOB COIEPIKUTCSA HA BHEIIHEM YPOBHE B aTOME
A3zota u B atome Xiopa. CaenaiTe BBIBOJ, KaK YHMCJIO HECHAPEHHBIX JJICKTPOHOB BIIMSET Ha
BAJICHTHOCTH JIEMEHTA.

7. Harmumute moHyIo 3JeKTPOHHYIO (GOpMYITy JIJIsl HOHA CepPhI S*.

8. Haruimure moJHYIO IeKTPOHHYI0 GOpMYITy JuIsi HoHa MarHus Mg? .

9. N3o0pa3ute HMEKTPOHHO-TpAQUUECKYI0 CXEMYy BHEIIHETO YPOBHS JIJIi MOHOB S* u Mg2+.
VYkaxure, KAKOMYy WHEPTHOMY Ta3y COOTBETCTBYET AJIEKTPOHHAS KOH(PHUIypamus KakJoro U3
9TUX HOHOB.

10. OmpenenuTe TUN XUMHUYECKOM CBA3M (KOBaJIGHTHAs HEMNOJSpHAs, KOBAJICHTHAs IOJIApHAs,
HMOHHAas1, MeTajuInueckasi) B cineayromnux semecrsax: NaCl, O,, H,O, Mg, CaCl,.

IIpakTnyeckas padbora Ne4 «AHaJIN3 COCTaBa M CBOMCTBA BellECTB HA OCHOBE MAPKUPOBKHU
TOBapoOB ObITOBOW XUMHUMN»

CocraBpl TOBapOB AJIs1 aHAJIN3A!

1. ITumeBas coma: NaHCO:s.

2. Ykeycnas kucnota (9%): CH;COOH, H,O.

3. [ToBapennas conpb: NaCl, KIOs.

4. Hamarsipasiii cnupt (10%): NHs, H,O.

5. JImmonnas kuciora: CcHgO4.

6. Xnopuas uzBecth (ordenuBarens): Ca(ClO),, CaCl,, Ca(OH)s.

7. CtupanbHbiii mopomiok (ynpouieHHbIi): Na,COs, Na,Si03, Na,;SOy.
8. I'moxko3a (B Tadbnerkax): C¢H2Og.
9. ITepekuck Bogopoaa (3%): H,O,, H,O.
10. Men mxkonpHbIi: CaCOs.

1. Beimumure U3 BCEX COCTaBOB OTICIBHO HEOpraHWYeckue BemiecTBa (B Buae Gopmyn) u
OT/IENTbHO OpTraHUYECKHE BEIECTBA (B BUJIC Ha3BaHUU WU HOPMYI).

2. Jlnst Kaxa0ro HEOPraHMYeCKOTro BEIIECTBA M3 3a/laHus | yKakuTe, K KaKoMy KJIacCy OHO
OTHOCHTCSI: OKCHJI, KHCJIOTa, OCHOBaHUE (THIPOKCH) WU COJb.
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3. JIns KaXIoro OpraHWYecKOro BEIecTBa M3 3aJaHus | yKakuTe, K KaKOMy KJIacCy OHO
OTHOCHTCS: KapOOHOBAsi KHCIIOTA, CITUPT, ANbACTH, YTJIEBO/.

4. 3anmonHuTte TabauLy /U Kaxzaoro toapa (10 mo3uiuii), ykazaB Ha3zBaHUE TOBapa, GOpMyIy
OCHOBHOTO BEIIECTBA M €T0 KJacc:

No HaszBanue ToBapa ®dopmyiia OCHOBHOTO Kunacc
BELIECTBA COCJIMHECHUS

IInmeBas coma

YKcycHas KucioTa

IloBapeHHas coulb

Hamarsipubiii ciupt

JInMoHHag KHUcIoTa

XJIOpHast U3BECTh

CtupaibHbIi TOPOIIOK

I'nmroko3a

ITepekuch Bogopoaa

g Nl Bl Bl Sl Rl ol Rl Sl o

e

Men

5. Jlnst Bcex coyielt M3 COCTAaBOB (IEpEeUYHCIUTE WX (HOPMYIbI) YKaXHUTe, SBIAIOTCS JIU OHHU
CPETHUMH WJIH KUCITBIMH (€CITH €CTh).

6. PaccunraiiTe OTHOCHTEIBHYIO MOJEKYJSIpHYI0O Maccy Mr ans crnepyronmx Bemect: NaCl,
NaHCO3, CH3;COOH, CaCO:;.

7. Paccunraiite MaccoByto gomto HaTpusi Na B moBapenHoit conu NaCl (B %).

8. PaccumTaiite maccoByto oo yriepoaa C B mumieBoit coge NaHCO; (B %).

9. Paccumraiite maccoByto noito kucioponaa O B ykcyce CH;COOH (B %).

10. Harmumure ypaBHeHWe peaknuu B3ammojenicTBus numieBoi coabl (NaHCO;3) ¢ ykcycHoi
kucnoroit (CH;COOH). Kakoe razoo6pa3Hoe BemiecTBo BbiaenseTcs? I'e B ObITY HCIONIB3yeTCs
3Ta peakuus?

IpakTnyeckas padora NeS «HomeHKIaTypa HEOPraHMYECKUX BeLIECTB)

1. OcyiiecTBUTh NPAKTUYECKHU CIAEAYIOIINE MPEBPAICHUS:

Fe— FeCl, — Fe(OH)z —>Fe(OH)3 —>Fe(NO3)3

2. OCymeCcTBUTh MPAKTUYECKH CIICTIYIOIINE TPEBPAILCHHUS:

CszOH — CH3COH — CH3COOH

3. CocTaBbT€ TE€HETHMYECKHE PsAbl HATPUS M Keje3a. 3aluIIuTe YpPaBHEHHUS pPEaKIHi, C
MOMOIIbIO0 KOTOPBIX MOYKHO OCYIIECTBUTH MPEAJIOKEHHBIE BAMH MEPEXO0/Ibl

4. Ilpu B3aumMoelicTBUU 12 T IpeaebHOTO OJJHOATOMHOTO CIIUPTA C HATPUEM BBIIEIUIOCH 2,24
1 Bomopoaa. Hailimute MoJexkymspHyo ¢GopMmMyly CIHpPTA, HAMUIIUTE (OPMYIBI BO3MOXKHBIX
M30MEpPOB U HA30BUTE HX.

5.JlaiiTe onpenesieHus MOHATUI: «T€HETUYECKAs CBSI3bY», «T€HETUYECKUN PAJT BEILIECTBY.

6.B yeM BbIpakaeTcsi TeHETUYECKAs CBSI3b MEXKY YIJIEBOJOPOIaMU ?

7.Kakas rpyrina BeniecTB JIEKHUT B OCHOBE OOJBITMHCTBA TEHETHUECKUX TIETTIOYEK?

8.Yro Takoe kuciora?

9./laiiTe onpeneneHne OCHOBAaHUEM.

10.B yem B3aMMOCBSI3b OPraHMYECKUX U HEOPTraHUYECKUX BEILIECTB?
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IIpakTnyeckas padora Ne6 « Biausinue pasjin4HbIX GAKTOPOB HA CKOPOCTh XHMHYECKOM
peakuum»

1. Ilepeuncnure Bce OCHOBHBIE (PaKTOPbI, KOTOPhIE BIUSIOT HA CKOPOCTh XMMHUUYECKOHN peakuuu
(HEe MeHee TISITH).

2. OOBsicHUTE, TIOYEMY TMPU TOBBIIMICHHH TeMIiepaTypbl Ha Kaxable 10°C CKOpPOCTb MHOTHX
peaknuii yBenuuuBaercs B 2—4 pasa (mpaBuio Baurt-I'odpda). B yem Qusuko-xumuyeckas
MPUYMHA 3TOTO SIBJICHUS?

3. Paznoxenne nepoxcuna Bogopona (H,O,) B 0OBIYHBIX yCIOBHIX MPOTEKAET OYCHHb MEJICHHO.
3anummuTe ypaBHEHUE dTOM peakiuu 0e3 KaraauzaTropa.

4. O0bsAcHUTE, KaK BIHsIET A00aBiIeHHE AHOKcuaa Mapranua (MnO;) Ha CKOPOCTh Pas3iOKEHHS
nepokcuaa Bogopoaa. Yro nmpoucxoaut ¢ caMuMm MnQO, mociie OKOHYaHUS peaKkun?

5. 3amummTe ypaBHEHHWE pEaKIWH pPAa3joXKEHHUS TMEePOKCHAAa BOAOPOAA B MPHUCYTCTBUU
katanuzaropa MnQO,.

6. B KUBBIX OpraHm3Max paslioKeHHE TMEPOKCHAA BOIOpOAa yCKopsieT (epMeHT Karamasa.
CpaBauTe aeiictBue Katamassl 1 MnO; kak kaTanu3aropoB. UTo o0IIero W B 4eM pasjinduue
MEXAY HUMH?

7. B Tpex mpoOupkax HaXOJsATCs OJUHAKOBbIE 00beMbl 3%-HOro pacTBopa NepoKcuia BOJOPOIa.
B nepByro 1o0aBmiM HEMHOTO TecKa, BO BTOpyio — MnO,, B TpeThio ocTaBuin 0e3 106aBok. B
KaKo# mpoOUpPKe BBIICIICHUE KUCIOpoaa Oy1eT HanboJjiee MHTCHCUBHBIM U ITO4YeMy?

8. Kak U3MEHUTCSI CKOPOCTh PeaKkIui MEXAY IIMHKOM U coJisiHOM kucnoToi (Zn + 2HCI = ZnCl,
+ H;), ecnu: a) yBeNTWYUTh KOHIIEHTPAIMIO KHCJIOTHI; O) HM3MEIbYUTh ILIMHK; B) HarpeTh
peakunoHHYIO cMech? OTBET MOSCHUTE IS KaXI0TO Cllydasl.

9. lana obOparumas peakumsi: Ny + 3H, = 2NH; + Q (9x30Tepmuueckas). Chopmyaupyirte
npunuun Jle-Ilarense.

10. Ucnonb3ys npunnun Jle-1llatense, onpenenute, B Kakyro CTOPOHY (B CTOPOHY IPSIMOU MITH
oOpaTHON peakIMHM) CMECTUTCS paBHOBecue B cucreMe N, + 3H, = 2NH3; + Q mpu: a)
MOBBIIICHUH TeMIepaTyphl; 0) MOBBIIICHUN JTaBJICHUS; B) YBEIMUYEHUU KOHUEHTPALUN BOJOPOIa
(Hy); r) ynanenun ammuaka (NH3) U3 peakiimoHHO# cMmecH.

IIpakTnyeckas padora Ne7 « DU3NKO-XMMHYECKHE CBOMCTBA HEOPraHUYECKUX BelleCTB»

1. 3anummTe ypaBHEHHs peakLui, XapaKTepU3YIOUIMX XMMHUYECKHE CBOMCTBa METaJIOB (Ha
npuMepe IMHKa Zn): B3aMMOJCWUCTBHE C KHUCIOPOJOM, C COJISTHOH KHCJIOTOH, C pPacTBOPOM
cynsgara menu (CuSOy).

2. 3anummuTe ypaBHEHHUS PEaKIUi, XapaKTEPU3YIONNX XUMHUYECKUE CBONCTBA HEMETALIOB (HA
npuMepe cepbl S): B3aMMOJEHCTBHE C KUCIOPOJIOM, C BOJOPOJOM, C METaJUlaMU (Ha IpuMepe
xkenesa Fe).

3. 3amummMre ypaBHEHHS pPEaKIMH, XapaKTEPU3YIOIIUX XUMHUECKHE CBOWCTBA OCHOBHBIX
okcunoB (Ha mpuMepe okcuna kanbis CaO): B3aumoaeiicTBue ¢ Bomoi, ¢ kucioroit (HCI), ¢
KUCIOTHBIM OKcuaoM (CO»).

4. 3anummTe ypaBHEHHS PEaKIM, XapaKTEPU3YIOIIUX XHUMHUYECKHME CBOMCTBA KHCIOTHBIX
oKcHJI0B (Ha pumMepe yriaekucioro raza CO;): B3auMoaencTBue ¢ BoJoi, ¢ menousio (NaOH), ¢
ocHOBHBIM okcuioM (CaO).

5. 3anumure ypaBHEHHUS pPEaKUUi, XapaKTEepU3YIOIIUX XHMHYECKHE CBOMCTBA aM(OTEPHBIX
okcunoB (Ha mpumepe okcuaa amomuHus AlOs): B3aumopeiictBue ¢ kucinoroit (HCI) u ¢
mienousio (NaOH).
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6. 3anuiunTe ypaBHEHUs peakLui, XapaKTepU3YIOIIUX XMMHUYECKHE CBOMICTBAa KHUCJIOT (Ha
npumepe cepHoit kuciotel H,SO4): B3aumopeiictBue ¢ MeramuioM (Zn), ¢ OCHOBHBIM OKCHIOM
(CuO), ¢ ocaoBanueM (NaOH), ¢ consro (BaCly).

7. 3anummTe ypaBHEHHS PEAKIIUN, XapaKTEPU3YIONIUX XMUMHYECKHE CBOMCTBA OCHOBAaHWN (Ha
npumepe ruapokcuna Hatpus NaOH): B3aumopeiictBue ¢ xucnoroit (HCI), ¢ xucnoTHbM
okcunoM (COy), ¢ conbio (CuSOy).

8. 3amumuTe ypaBHEHMS PpEaKIUil, XapaKTepH3YIOIIMX XHUMHYECKHE CBOMCTBA aM(OTEpHBIX
TUAPOKCHIOB (Ha mpuMepe ruapokcuaa amomunus Al(OH)s): B3auMopeicTBHE € KHCIOTOM
(HCI) u ¢ menousto (NaOH).

9. 3amumuTe ypaBHEHHUS PEaKINUN, XapaKTEPHU3YIONIUX XHMHYECKHE CBOMCTBA coJiei (Ha
npumepe kapOonara Hatpus Na,COs): B3aumogeiictue ¢ kucinotoit (HCI), ¢ conpio (CaCly), ¢
menodsio (NaOH — eciiu peakmus uaer).

10. B npodeccrnoHanbHOM AEATENBHOCTH CTPOUTENS UCTIoNb3yeTcs ramenas usBects (Ca(OH),).
Hamumure ypaBHEHHWE peakIMy TOJydeHUs TameHod wu3Bectn u3 HerameHod (CaO) wu
yYpaBHEHHE PEaKIMH, MOKAa3bIBAOIIEe, MOYEMY TalleHass W3BECTh HCIHOJB3YeTCs A MOOENKH
(B3aumoericteue ¢ CO, Bo3ayxa).

IpakTuyeckas padora Ne§ «HomeHkI1aTypa OpraHuyecKuX BelecTB»

1. 3anumure MOJEKYISAPHYIO M MOJIHYIO CTPYKTYPHYIO (OpPMYIy 3THUJIEHA (CHCTEMaTHYecKOoe
Ha3BaHME — 3TEH). YKAKUTE KJIACC OPraHMYECKUX COECIUHEHHM, K KOTOPOMY OH OTHOCHUTCS, U
TUI THOPUIN3ALMN ATOMOB YIJIEpO/a B MOJIEKYIIE.

2. 3anuImuTe MOJICKYJISIPHYIO M MOJHYIO CTPYKTYPHYIO (JOPMYIy aleTHiieHa (CUCTEMaTHYECKOe
Ha3BaHUE — JTUH). YKAXKHUTE KJIACC OPraHUYECKUX COEJUHEHUH, K KOTOPOMY OH OTHOCHUTCH, U
TUI THOPUIN3ALUN aTOMOB YIJTIEpo/ia B MOJIEKYJIE.

3. 3anummTe MOJEKYISPHYIO U MOJHYIO CTPYKTYPHYIO (hopMyily IiUIepuHa (CHCTEMAaTHYEeCKOe
Ha3BaHME — MPOMAHTPHOI-1,2,3). YKaxkure Kinacc OpraHu4ecKuX COECIUHEHHM, K KOTOPOMY OH
OTHOCHUTCS, U (YHKIIMOHAJIBHYIO TPYIITY.

4. 3anuimuTe MOJEKYJISIPHYIO U MOJHYIO CTPYKTYpHYIO (hopMyny ¢eHona (CuCTeMaTH4ecKoe
Ha3BaHUE — TMIPOKCUOEH30J). YKaXKUTe KJIaCC OPraHMYECKHX COEIMHEHHMH, K KOTOPOMY OH
OTHOCHUTCS, ¥ (YHKIIMOHATIBHYIO TPYIITY.

5. 3anummTe MOJNEKYJSApHYHO M IOJHYI0 CTPYKTypHYIO ¢opmyildy Qopmaiabaeruia
(cucTemMaTHUecKoe Ha3BaHHWE — MeETaHajb). YKaKUTE KJIACC OPraHMYECKUX COCTUHEHMH, K
KOTOPOMY OH OTHOCHTCS, U (yHKIIMOHAJIBHYIO TPYIIITY.

6. 3anuummuTe MOJEKYSPHYIO U TIOJHYI0 CTPYKTYPHYIO (OpPMYILYy YKCYCHOW KHCIIOTHI
(cucteMaTH4ecKoOe Ha3BaHHE — ITAHOBAs KUCIIOTA). YKaXKHUTE KIIACC OPraHMYECKUX COEIUHEHHH,
K KOTOPOMY OHa OTHOCHUTCS, U (PYHKLIIMOHATIBHYIO TPYIITY.

7. 3anuIunTe MOJIEKYJSIPHYIO M MOJIHYIO CTPYKTYpHYIO (hOpMyiy INIMIMHA (CHCTEMaTH4YecKoe
Ha3BaHME — AaMHHOYKCYCHas KHCJIOTa WJINM 2-aMHUHOJTAaHOBas KHCIOTa). YKaKUTE Kiacc
OpPraHUYECKUX COEIMHEHHUH, K KOTOPOMY OH OTHOCHUTCS, U (PYHKIIMOHAIbHbIE IPYIIIIHL.

8. JlaHbl TpHBHAJNbHBIC Ha3BaHUS BellecTB. Hamummre uX MOJIEKYNIApHBIE (GOPMYIBl U
cucreMarnueckue HazBaHusa o HomeHkinarype MIOITAK: stunen, anerunen, riumnepus, GeHoO,
dopmanbaeru, yKCycHas KUCIOTa, TIUIHH.

9. JlaHbl cucTeMaTHYeCKHE HA3BAaHUS BELIECTB. 3alMIIUTE HMX MOJIEKYJspHbIE (OpMYJbl U
TpUBMAJbHBIC Ha3BAaHU: ATaH, MPOIEH, OyTaHo-1, 3TaHasb, MPOMAHOBAs KUCIOTA, METUIIAMUH,
OeH3011.
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10. Onpenenure MOJCKYIAPHYIO (GOPMYITY YTIEBOIOPOAA, €CITH MACCOBasi AOJS yriepoaa B HEM
cocrasiseT 85,7%, a Bogopoaa — 14,3%. OTHocuTenbHASE MOJIEKYJISIPHAs. Macca BEIIECTBA PaBHA
28.

IIpakTyeckas padora Ne9 «HomeHkIaTypa KHCI0POAOCOAePKALMX OPraHHYeCKHUX
coeIUHEeHU I

1. 3anummTe MOJICKYJSIPHYIO U TIOJIHYIO CTPYKTYPHYIO (OpMYIy dTaHoia (3TUIIOBOTO CIUPTA).
VYkaxute ero cucremaruueckoe Hazpanue no MIOITAK u knacc oprannueckux coeIuHEHUN.

2. 3anumuTe MOJEKYISPHYIO M TIONHYIO CTPYKTYpHYIO (opmyny d¢eHoma. YKaKHUTEe ero
CHUCTEMAaTUYECKOE HA3BaHUE U KIJIACC OPTraHUYECKUX COCTUHEHUM.

3. 3anumure MOJIEKYISIPHYIO W TIOJHYIO CTPYKTYpHYIO QopMmyny d3TaHais (YKCYCHOTO
anbAeru/ia). YKaXuTe €ro TPUBUAIbHOE Ha3BAHKE U KJIACC OPTaHUYECKUX COCAMHEHUM.

4. 3anummTe MOJEKYISPHYIO W TIONHYIH CTPYKTYpHYIO (opmyny areroHa (TporaHoHa).
VYKaxuTe ero CUCTeMaTH4eCKOEe Ha3BaHHUE U KJIAaCC OPraHUYECKUX COCTUHEHUM.

5. 3anumuTe MOJICKYJISIPHYIO U TOJTHYIO CTPYKTYPHYIO (hOPMYIy YKCYCHON KHCTIOTHI (3TaHOBOM
KHUCIIOTBHI). YKaXHUTE€ €€ TPUBHUAIBHOE U CHUCTEMAaTUYECKOE Ha3BaHUs, KJIACC OPraHUYeCKHX
COCTUHEHUN.

6. 3anuIImUTe MOJIEKYISPHYIO U TIOJHYIO CTPYKTYPHYIO (pOpMYTy METHIOBOTO 3(PHUpa YKCYCHOM
KHUCIIOTHI (METUJIITaHOaTa). YKaXXHUTE €ro CUCTEMaTHYeCKOe Ha3BaHHWE U KJIAacC OpPraHMYecKHX
COEMHECHUM.

7. JaHbl TpuUBHAJIbHbIE HAa3BaHUS BEUIECTB. 3aNUIIUTE WX MOJEKYJIsSpHble (HOPMYIIHI,
cucreMarnueckue HazBanus no MIOIIAK u ykaxuTe Kjacc: METaHOJ, 3TAHOJ, TIHUIEPHH,
denon, Gpopmanpaeru, yKCyCHbIM anbaeru, alleToH, MypaBbUHas KUCJIOTa, YKCYyCHas KUCIOTa,
STUIIOBBIH 3()UpP YKCYCHON KUCIIOTHI.

8. JlaHbl cucTeMaTHYeCKHe Ha3BaHUs. 3alUIINTE UX CTPYKTYpHbIE (OpPMYJbl U TPUBHAJIbHBIE
HA3BaHWs: MpomnaHoin-1, OyTaHON-2, MeTaHal b, MPOIMaHalb, OyTAaHOH, MPOMAHOBAs KHCIIOTA,
OyTaHOBasi KUCJIOTa, METUJIIPONAHOAT.

9. Hanmmure ypaBHeHue peakuuu ropenus stanona (C,HsOH) B kucnopoze.

10. Hanmumute ypaBHEHHE peakiuu 3TaHoja ¢ HatpueM (Na). HazoBuTte npoaykT peakiu.

IpakTnyeckas padora Nel0 «Xumudeckue u puznyeckne CBOCTBA
KHCJIOPOA0COAEPKAIMX OPraHUYeCKUX COeTUHEHMNI»

1. Onumure BHEMIHWE MpHU3HAKH (LIBET, 3alax, arperarHoe COCTOSHHUE) 3TaHoja (ITHUIIOBOTO
CIUpTa) U TIUIEpHUHA TP KOMHATHON Temneparype. CpaBHUTE UX BSI3KOCTh U PACTBOPUMOCTH B
BOJIE.

2. 3anummuTe ypaBHEHHE pEaKIMH TOPEHMsI dTaHOoJa B Kuciopoae. UTo HaOmrogaeTcss mpu
nopkuranuu cnimpta? Kakoii raz o6pasyercst B pe3yibTaTe ropeHus?

3. Ilpu okucnenun 3tanona okcugom meau (II) (CuO) npu HarpeBanum oOpa3yeTcst aabICTH/I.
3anumuTe ypaBHEHHE 3TOM PEakUUU U YKOKUTE MPHU3HAKH, IO KOTOPHIM MOKHO CYIHMTH O €€
MPOTEeKaHWU (M3MEHECHHE IIBETA U TIOSIBIICHHE 3aI1axa).

4. Tlpu B3aumopeiicTBum riuuepuna ¢ ruapokcugoMm meau (II) (Cu(OH),) obGpasyetcs sipko-
CHHUU pacTBOp TIJIMIIEpaTa MEOW. 3alHIIUTE ypaBHEHUE JTOW peaknuu (YyIpoIIeHHOE, ¢
o0pa3oBaHNEM KOMIUIEKCHOTO coenuHeHus). Kakoe CBOMCTBO riMuepHHa MOATBEPXKIAeT 3Ta
peakuus?
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5. OnumuTe, Kak U3MEHUTCS IIBET pacTBOPA, €CIIM K CBEXEOoCaKACHHOMY ruapokcuay meau (1)
(Cu(OH),;) noGaButh raunepud. Ilouemy »5Ta peakmus SBISETCA KAdeCTBEHHOW ISt
MHOT'O2TOMHBIX CIIUPTOB?

6. Uto Takoe nHauKaTop?

7. 3anuimuTe ypaBHEHUE PEAKIIMU OKHUCIICHUs YKCYCHOTO aibJeruaa (dTaHalisd) THAPOKCHIOM
meau (II) (Cu(OH),) mpu narpeBanuu. OmnuimmTe, KaKk MEHSETCA IBET OCaJKa B XOJE€ 3TOU
peaKkiuu.

8. [Touemy peakIio ¢ aMMHUAaYHBIM pacTBOPOM okcuaa cepedpa (I) u peakiuo ¢ THAPOKCHIOM
Meau (I1) Ha3bIBaIOT KayeCTBEHHBIMU peakUMsIMU Ha anbaeruipl? K kakomy Kiiaccy BeLIECTB
OTHOCSTCSI IPOJIYKTBI 3TUX PEAKIUN?

9. Ilpu B3ammopeicTBiM KpaxMmana ¢ pactBopom moja (I;) HabmrogaeTcs cuHee OKpallBaHHE.
3anummuTe KpaTKoe MOSICHEHWE ATOro sBJeHWs (Kakoil mporiecc mpoucxomuT). [louemy mpu
HarpeBaHUU CUHSA OKpacKa UCUE3aeT, a MIPU OXJIAXKICHUH MOSBIISIETCS BHOBB?

10. Ilepeuncnure OCHOBHBIE (PU3NUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI (arperaTHOE COCTOSTHUE
Ipyd KOMHATHOWM TeMIeparype, 3amax, pacTBOPUMOCTh B BOJAE, TeMmIeparypa KUIEHUS IO
CpPaBHEHHUIO C BOJION).

IpakTnyeckas padora Nell «CuHTe3, aHAJIU3 U KJIacCHPUKANUSA BHICOKOMOJIEKYJISIPHBIX
CcOeIMHEeHUI»

1. JlaliTe ompeneireHHe MOHOMEpa M NPUBEIUTE HE MEHEE TPEX NIPHUMEPOB MOHOMEPOB C
yKa3aHHEM UX XUMUYECKUX (POPMYIL.

2. JaiiTe ompejelieHUE MOJUMEpPAa W NPUBEIUTE HE MEHEE TpeX IPUMEPOB IOJUMEPOB C
YKa3aHHUEM UX CTPYKTYPHBIX 3BEHBEB.

3. Uro Ha3bIBaeTCs CTPYKTYpHBIM 3BeHOM mnonumepa? Ha mpumepe moiamsTuieHa NOKaXKHTE,
KaKO€ 3BCHO SIBJISICTCS CTPYKTYPHBIM.

4. Jlaiite ompeneneHue creneHu nonumepusamuu (n). ITo kakol Gopmysie MOKHO paccuuTaTh
CPEIHIOI0 MOJIEKYJIPHYIO MacCy IOJIMMEpa, 3Has MOJIEKYJISIPHYIO MacCy MOHOMEPA M CTEIICHb
HOJIMMEpHU3aLuu?

5. PaccuuTaiite CpeHIO MOJEKYISPHYIO MAacCy MOJUATUIICHA, €CJIM CTENEHb MOJUMEPHU3ALINHU N
= 500. Momnsipuas macca stunena (C,Hy) paBHa 28 r/Moib.

6. Paccuuraiite creneHp NMOJMMEPHU3ALUM MOJIUIPONMICHA, €CIIH €r0 CPENHAs MOJCKYJIpHas
macca paBHa 42000 r/moisie. Monspaas macca nponuiieHa (CsHg) paBHa 42 r/mModb.

7. PaccumTaiiTe cpemHIO0 MOJIEKYIsIpHYI0 Maccy nosmBuHuiaxigopuna ([1BX), ecnu crenens
nonumepu3zarmu n = 800. MonsipHast macca Bunmixiopuzaa (C,H;Cl) paBua 62,5 r/mons.

8. B d4em 3axioydaeTcss NPUHUUIMAIBHOE DPA3IMYUE MEXAY PEaKUHUAMU IOJUMEPU3ALMHA U
NOJIMKOHACHCAUN? YKaXUTe HE MEHEE IBYX OTJINYMIA.

IIpoBepka BBINMOJHEHHS CAMOCTOSTENbHOI padoThl. CaMocTosATeNbHAs paboTa HalpaBiieHa
Ha CAMOCTOSATEIbHOE OCBOCHUE U 3aKPEIUICHUE PE3YIbTATOB 00YUECHHUS.

CamocTosTenpHas TOATOTOBKA 00YJAIOIIMXCS 110 AUCIUILTUHE MPEINoiaraeT CIeayonue BUIbl
1 (hOpMBI pabOTHI:

» Cucmemamuueckas npopabomka KOHCNEKmos 3auamuil, y4eOHoU U CReyualbHOl MexXHU4ecKol
JUmepamypbi.

* CamocmosamenvHoe u3yyeHue Mamepuaild U KOHCHEKMUposanue JNeKyutl no y4eOHOU u
cneyuanbHOU MexXHUYecKol iumepamype.

* [loocomoska Kk coobujenuio unu beceoe Ha 3aHAMUY NO 3A0AHHOU nNpenooasamenem meme.

* Buinonnenue pacuemmuvix 3a0aHutl.
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» Paboma co cnpasounou iumepamypoui u HOpMAMUSHLIMU MAMEPUATIAMU.
* Cocmasnenue mecmogwvix 3aoanuti no memam Y [/MJIK.

CBoanas Tadjmua no npuMeHsieMbIM (popMaM M MeTOaM TEKYLIEro KOHTPOJISI M OLEHKH
pe3yabTaToB 00y4eHHust

PesynbTaTsl 00yyeHus

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4YeHust

JIMYHOCTHBIC:

- 4Y8CMB0 20POOCMU U YBANCEHUS K UCIOPUU U
00CMUICEHUAM OMEYeCBEHHOU XUMUYECKOLL
HAYKU; XUMUYECKU 2PAMOMHOE NogedeHUe 8
npogheccuoHanbHOU OessmelbHOCIU U 8 ObINY
npu 06paweHUuU ¢ XUMUYECKUMU 8eueCmeam,
MAmepuaiamu u npoyeccamu;

- 20MOBHOCMb K NPOOOIAHCEHUIO 0OPA308AHUSL U
NOBbLULEeHUS KEATUDUKAYUU 8 U3OPAHHOU
npogheccuonanbHou 0esimenrbHOCU U
00bEeKMUBHOE 0CO3HANUE POTIU XUMULECKUX
KOMNemeHyutl 8 MOM, - yMeHUe UCHONIb306AaMb
00CMUICEHUS COBPEMEHHOU XUMUYECKOU HAYKU
U XUMUYECKUX MeXHON02UUl 015 NOBbILULEHUS
COOCMBEHHO20 UHMELIEKMYANbHO20 PA36UMUSL
8 8bLOPAHHOU NPOGheCcCUOHATLHOL
oessmenbHOCmu,

Buvinonnenue u sawuma npaz<muttea<uxpa60m
Ne [-3

OL}eHKa npasujibHOCMu 6blNOJIHEHUA
CaMoOCmMosIMenbHOU pa60mbz

MeTalpeaAMETHBIEC:

- UCNONL30BAHUE PAZTUUHBIX BUO08
NO3HABAMENbHOU 0eSAMENbHOCIU U OCHOBHBIX
UHMENLEKMYAIbHbIX Onepayull (MOCMaHo8Ku
3a0auu, GopmyIUpoBaHUs 2Uunomes, AHAIU3A U
cunmesa, cpasHerus, 0000 eHus,
cucmemamu3ayuu, 8bis61eHUS NPUYUHHO-
CNe0CMBEHHbIX C853€ell, NOUCKA AHANI0208,
Gopmynuposanus vi60008) 01 peuieHus
HOCMABNIEHHOU 3a0ayu, NPUMEHEHUE OCHOBHbIX
Memo008 No3HaHUs (HAOI0OeHUs], HAYUHO20
IKCNepuMeHma,) Osl U3y4eHusl Pa3iuiHbIX
CMOPOH XUMUYECKUX 00bEKMO8 U NPOYeccos, ¢
KOMOPbIMU B03HUKAEN HEe0OX00UMOCMb
CMAIKUBAMbCSL 8 NPOPeCcCUOHATbHOU chepe;

- UCNONIL30BAHUE PATUYHBIX UCHOYHUKOG OIS
NOYYeHUs XUMUYeCKOU UHpopmayuu, ymeHue
OYeHUMb ee 00CMOBEPHOCHb Ol O0CIMUNCEHUS
XOPOULUX Pe3yIbmamos 8 nNpo@hecCUOHAIbHOU

Buvinoanenue u sawuma npaxmuuecxuxpa6om
Ne 4-7

OueHKa npasujibHOCmMu 6blnOJIHEHUs
CaMOCMOSIMeNbHO pa60mbl
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cehepe;

NMpeaAMETHBIC:

- cihopmuposanHocme npedcmasiieHull 0 mecme
XUMUU 8 COBPEMEHHOU HAYYHOU KapmuHe Mupd;
HOHUMAHUe Pou XUMUU 8 opMuposanuu
Kpy2030pa u YyHKYUOHANbHOU 2PAMOMHOCMU
yenoeexa 01 peueHUs NPAKmMuYecKux 3a0a4;

- glla0eHUe 0CHOBONONLALAIOWUMU XUMUYECKUMU
HOHAMUAMU, MEOPUIMU, 3AKOHAMU U
3AKOHOMEPHOCMSMU, V8EePEHHOEe NOIb3068AHUE
XUMUYECKOU MEPMUHONO2UEU U CUMBONIUKOLL,

- 81a0eHUe OCHOBHBIMU MEMOOAMU HAYHHO20
NO3HAHUS, UCNOIb3YEMbIMU 68 XUMULL:
Hab0OeHueM, ONUCAHUEM, UBMEPEHUEM,
9KCNEPUMEHMOM, yMeHue 00pabamvleamy,
00BACHAMb Pe3yIbmamsl NPOEEOCHHbIX
ONBIMOB U 0elAmb 8bl80ObL, 20MOBHOCHIb U
CNOCOOHOCMb NPUMEHSMb MemOoObl NO3HAHUSL
npu peuleHuy NPaKkmu4eckux 3a0ay;

- c(hopmMuposanHOCmsb yMeHus 0asamo
KOIUYEeCmEeHHble OYEHKU U NPOU3BOOUMD
pacuemsl no

GUsAHUE PA3TUYHBIX PAKMOPO8 HA napamempbl
00pabomKu Memanios 0aBieHUeM.
XuMuueckum gopmynam u ypasHeHusm,

- g1a0eHUe NPAsULIAMU MEXHUKU Oe30naACHOCmU
ApU UCNOTb308AHUU XUMUYECKUX 8eUleCE;

- cihopmuposanHocmes coOCmMEEeHHOU NO3UYUU
1O OMHOWEHUIO K XUMUYECKOU UHpOopMayuu,
HOIYYAEMOU U3 PAZHBIX UCTOYHUKOS.

3awyuma npaxmuueckux pabom Ne 8-11
Yemuwiit onpoc 6o epems sansamus
Pewenue 3a0au

2.2 ®opMa NpoOMe:KYTOYHOH aTTecTANMHA

HpOMe}KYTO‘IHaH arrecranus 110 JUCIHHUITIIINHE Xumus — umozo8as KOHMPOJIbHAA pa50ma.

HTorosasi KOHTpoJIbHAA padoTa

Ta6muma 1. Tunsl, ypoBeHb CII0)KHOCTH W BPEMSI BBITIOJTHECHHS TECTOBBIX 33JJaHUM.

Bapuanr 1.
Bpems
YpoBeHb P
Howmep 3ananus Tunel 3aganus BBIIIOJIHCHMUS,
CJI0’KHOCTH
MMH.
3aganue 1,3,14 3ajaHue 3aKphITOro TUIIA HA 0a30BbIi 5
YCTAHOBJICHUE COOTBETCTBUS

3anaHue 3aJlaHusl OTKPBITOrO THIA HA MTOBBIIICHHBIN 5
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2,9,10,13,15 JIOTIOTHEHHE
3aganue 4-6 3amanue KOMOMHUPOBAHHOTO THUIIA C 0a30BbIil 5
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3
YETBIPEX MPEI0KCHHBIX
3amanue 7,8 3amanre KOMOMHUPOBAHHOTO THIIA C 0a30BbIid 5
BBIOOPOM HECKOJIBKHX BapHAHTOB
OTBETA U3 MPEJIOKEHHBIX
3ananue 11,12 3aaHue 3aKpBITOTO THUIIA Ha 0a30BbIi 5
YCTaHOBJICHUE TIOCIICIOBATEIIHHOCTH
Bapuant 2
YposeHb Bpews
Howmep 3ananus Tunel 3amanus BBIITOJTHCHMS,
CJI0KHOCTH
MHH.
3amanue 1,13,14 | 3amanue 3aKphITOro TUIIA HA 0a30BbIH 5
YCTaHOBJICHUE COOTBETCTBHS
3anaHue 3aaHusl OTKPBITOrO TUIA HA MIOBBILLICHHBIN 5
2,3,49,11 JIOTIOTHEHHE
3amganue 5,6,10 3amanue KOMOMHUPOBAHHOTO THUIIA C 0a30BbIi 5
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3
YEeTBIPEX MPEI0KCHHBIX
3aganue 7-8 3amanre KOMOMHUPOBAHHOTO THIIA C 0a30BLIH 5
BBIOOPOM HECKOJIBKHX BapHAHTOB
OTBETA U3 MPEIJIOKEHHBIX
3ananue 12,15 3ajaHue 3aKphITOro TUIIA HA 0a30BbIiI 5
YCTaHOBJICHUE TIOCIICIOBATEIIHHOCTH

Tabnuna 2. CuieHapuy BBITIOTHEHUS TECTOBBIX 3aaHHA.

Tun 3aganusa

3aJaHusA

ITocnenoBaTrenbHOCTh ACUCTBUMN IIPU BBIIIOJIHEHUN

3amanue

KOMOWHHUPOBAHHOTO
BEIOOPOM OJHOTO BEpPHOTO OTBETa W3
YeThIpeX MPEUI0KEHHBIX

THIIa C

U 3alIMIIUTC apTryMCHTBI

[TpounTaiite TEKCT, BRIOEPUTE NMPABUIBHBINA OTBET

3amanue

KOMOWHHUPOBAHHOTO

THIIa C

[IpounTaiite TEKCT, BEIOEpUTE MPABUIIbHBIE OTBETHI

BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa
U3 NPEUI0KEHHBIX

U 3alIMIIUTC apryMCHTBI

3amanue 3aKpBITOTO THIIA Ha
yCTaHOBHeHI/Ie IIOCJICO0BATCIIBHOCTHU

[IpounTaiite TEKCT U YCTAHOBUTE
IIOCJIE0BATENBHOCTD. 3alIULINTE
COOTBETCTBYIOIIYIO MOCIIEI0BATEIBHOCTD LUGD
CJIEBA HAIIPABO

Samanus OTKPBITOTO
YCTaHOBJIeHI/Ie COOTBCTCTBUA

THIIA Ha

IIpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
3anummuTe BeIOpaHHbIE U PHI IO
COOTBETCTBYIOLIMMH OyKBaMu
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3aI[aHI/I5[ OTKPBITOI'O THUIIA HA JOIIOJHCHHE

[TpounTaiite TeKCT U HONOTHUTE (Ppazy

Taoéanna 3. CucreMa olieHUBaHUA 3HAHMIA.

Bapwuanr 1

Howmep
3aJlaHus

VYKa3zaHus 1o olleHUBaHHUIO

Pe3ynbTaT oneHuBaHus
(6ambl, OTyYCHHBIC 32
BBITIOJIHCHU A 3a,Z[aHI/I}I)

3aganue
1,3,14

3aI[aHI/I5I OTKPBITOI'O THUIIA HA YCTAHOBJICHHC
COOTBETCTBHUA

CoBnazieH1Ee ¢ BEpPHBIM
OTBETOM

orieHuBacTcs 1 Gamiom;
HEBEPHBIN OTBET WUJIU €T0
orcyrcrBre — 0 Oaos.

3aganue
2,9,10,13,15

3aI[aHI/I5I OTKPBITOI'O THUIIA HA JOIIOJIHCHHC

ITonHbIN IPAaBUIIBHBINA OTBET
Ha 3aJlaHu€e OIlEHUBAETCA 3
OaytamMu; eciu TOomyIeHa
OJIHA OIINOKa/HETOYHOCTH
/OTBET MPaBUIBHBIN, HO HE
MOJIHBIN — 1 Oa,

€CIIM JOMYIIEHO 00Jiee OTHOM
OIIMOKH / OTBET
HEMPaBUIbLHBIN

/ otBeT oTcyTcTBYeT — 0
OaJIIoB.

3aganue 4-6

3amanre  KOMOWHHPOBAHHOTO
BBIOOPOM ~ OJIHOTO  BEPHOTO
YETBIPEX MPEUTOKCHHBIX

THIIA C
OTB€Ta U3

ITonHoe coBmazmeHue ¢
BEPHBIM

OTBETOM OllcHHUBaeTcs 1
0aJyIoM; HEBEPHBIH OTBET WK
ero orcyrcrBue — () Gaios.

3amanue 7-8

3amanue  KOMOWHUPOBAHHOTO  THUMA C
BBIOOPOM HECKOJBKHX BAapUAHTOB OTBETA W3
MPEII0KEHHBIX

IlonHOE coBnageHue ¢
BEPHBIM

OTBETOM olLleHHBaeTcs 1
0aysIoM; HEBEPHBIN OTBET WUITH
ero orcyrcteue — () Gaios.

3amanne 11,12

3aI[aHI/Ie 3aKpPBITOro TUIlIa HAa YCTAaHOBJICHHC
IMOCJIACA0BATCIbHOCTHU

CoBnasieHH€e C BEpHBIM
OTBETOM

oleHuBaeTcd 1 damioMm;
HEBEPHBIN OTBET WIH €TI0
orcyrcTBue — () GayIoB.

Bapmuanr 2
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Howmep
3aJaHusa

VYka3aHus 1o oleHNBaHHUIO

Pesynbrar oneHnBanus
(GaJIbl, MOJTyYEHHBIE 32
BBITIOJIHEHUS 3a]IaHHsT)

3amanue
1,13,14

BaHaHI/IH OTKPBITOI'O THIIA HAa YCTAHOBJICHUC
COOTBCTCTBHUA

CoBniajieHHEe C BEPHBIM
OTBETOM

ouennBaercs 1 damiom;
HEBEPHBIM OTBET UIIU €r0
otcyrcTBre — () 6ayuioB.

3amanne
2,3,49,11

Bal[aHI/I}I OTKPBITOT'O THIIA HA JOIIOJIHCHUC

ITonHbI IPpaBUIIBHBINA OTBET
Ha 3aJJaHHEe OIleHUBaeTcA 3
Oariamu; eciu IomyIieHa
OJTHA OIINOKA/HETOYHOCTh
/OTBET MPaBUIILHBIN, HO HE
MOJIHBIN — 1 Oam,

ecJu JomyIeHo 0oyee oTHOM
OIINOKH / OTBET
HEIPaBUJIbHBII

/ oTBeT oTcyTcTBYeT — ()
OaioB.

3amanue
5,6,10

3amaHue  KOMOMHHMPOBAHHOTO
BBIOOPOM  OJTHOTO  BEPHOTO
YeThIpEX MPEIOKEHHBIX

THIIA C
OTB€Ta U3

IlonHoE coBnameHue ¢
BEPHBIM

OTBETOM olLieHHBaeTcs 1
0ayTOM; HEBEPHBIN OTBET WIIN
ero orcyrcteue — () Gayios.

3aganue 7-8

3agaHe  KOMOMHMpPOBAHHOIO  THMA €
BbIOOPOM HECKOJIbKMX BapUaHTOB OTBETA U3
IIPETIOKEHHBIX

ITonHoe coBmaneHue ¢
BEPHBIM

OTBETOM OIlcHHUBaeTcs 1
0ayuIoM; HEBEPHBIM OTBET WK
ero orcyrcreue — () GasioB.

3amanwne 12,15

3a,Z[aHI/I€ 3aKpPBITOTO TUIIA Ha YCTAHOBJICHUC
IOCICa0BaTCIBHOCTH

CognazieH1€e ¢ BEpHBIM
OTBETOM

oleHuBaeTcs 1 6amiom;
HEBEPHBIN OTBET UJIU €r0
orcyrcrBre — () Ganos.

2. TecToBBIE 3a1aHUSA

Bapmuanr 1
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3aganmue 1
IIpoyuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEXKIY
dbopMyI0ii BellecTBa U KI1acCOM HEOPraHUYECKUX COeIMHEHUH, K KOTOPOMY OHO OTHOCHUTCSI.
K kaxxoii mo3uiinu, 1aHHOU B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MTO3UIUIO U3
MIPaBOTO CTOJIOIIA.

®OPMYJIA BEHIECTBA KJIACC COEIMHEHUMN

1) HNO; A) KucnotHsliii okcua

2) AlI(OH)s b) Kucnora

3) CO: B) AmboTtepnblii rupokcua

4) Na.O I') OcHOBHBIN OKCH]T
3anummre BHIOpaHHbIE OYKBBI I0J] COOTBETCTBYIOUIMMHU ITU(ppaMu:

1 2 3 4
3aganue 2

Jomnosnute (ppasy: Peakuus nprucoeuHEeHNs MOJIEKYJI TAJIOT€HOBOIOPOJIOB K
HECUMMETPUYHBIM aJIKEHAM IIPOUCXOAUT IO MIPABUILY
Ortser:

3aganme 3
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEKTY
Ha3BaHUEM OPTraHUYECKOI0 COCAMHEHUS U €ro KJIaCCOM.
K kaxmoi mo3unuu, JTaHHOM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TIO3UITHIO U3
PaBoro CTojoua.

HA3BAHUE COEJJMHEHUSI | KJIACC OPTAHMYECKHWX COEJIVWHEHUM
1) [Iponan A) AnxaHbl
2) DTaHon b) Ciuptsl
3) Auerunen B) Ankunsl
4) benzon I') Apenbl (apoMaTHYECKHE YTIAEBOAOPO/IBI)
3anummuTe BRIOpaHHbIE OYKBBI 1T/ COOTBETCTBYIOMUMH IIU(PPAMHU:
1 2 3 4
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3aganue 4
IIpouuTaiiTe TeKkcT, BbIOepHUTe NPABUIbHBINH 0TBeT. HeTh — 3TO cliojkHast cMech,
IPEUMYILIECTBEHHO COCTOAIIAs U3 YIIIEBOAOPOAOB PA3IMNYHOIO CTPOCHHUS (AJIKAHOB,
LIMKJIOAJIKAHOB, APEHOB) U COJEPIKaIasl IPUMECH CEPO-, A30T- U KUCIOPOACOAEPKAIINX
CcoeIMHEeHUH. B chIpoM BHJI€ OHA MPAKTUYECKHU HE pUMeHsieTcs. [ momydeHus
NPaKTUYECKH [IEHHBIX MPOAYKTOB (OeH3KHa, KepocHuHa, Macel) He(Th MOABEPTatoT
bu3YeCcKOMY pa3lieJICHUI0 — IeperoHke (peKkTudukanymn). ITOT MPOIEeCC OCHOBAH HA
pa3IMuyuM TeMIeparyp KUreHus e€ CoCTaBHbIX yacTeil (¢ppakuwmii). bonee rmy6okoit
nepepadoTKOM SABIAETCS KPEKUHT — IIPOLECC TEPMUUECKOT0 MM KAaTaTUTHYECKOTO
pa3IoKeHus TSHKENBIX YIIIeBOIOPOIOB Ha Oosee siérkue. Kakoit u3 nepeuncieHHbIX
MIPOIIECCOB SBJSIETCS XUMHUYECKHUM CITOCOOOM TiepepadoTKku HePTH?
A) O06e3BOKHBaHUE M 00ECCOIMBAHUE
b) Pextuduxamnus (meperonka)
B) Karanutnuecknii KpeKMHT
I') OrcranBanue
Ortser:

3aganue 5
IIpouuTaiiTe TeKcT, BbIOEpHUTE NPABUIBHBINH 0TBeT. [ alkeHOB Hanbosee XapaKTepHBbI
peaKIy IPUCOETUHEHNS, JIETKO PUCOEAUHSIOT OpOM, BOJOPO/, BOAY B IIPUCYTCTBUU
Katanuzaropa. Kakoe U3 ykazaHHbIX BellecTB OyaeT pearnpoBath ¢ 3TiiieHoM (C2Ha4) B
peaKIy IPUCOETUHEHNS TIPU OOBIYHBIX YCIOBUAX?
A) Bonnsrit pactBop rugpokcua Hatpus (NaOH)
b) PactBop nepmanranara kanusi (KMnOs) B HeliTpanbHO# cpene
B) bpomnuast Bona (Br2/H20)
') Metan (CHa4)
Ortser:

3aganue 6
IIpounTaiiTe TeKCT, BhIOCPHTE NPABUIbHBINA 0TBET. ['OMOJIOTY UMEIOT OJJMHAKOBBIE
CBOWCTBA U CTPOEHHUE, COCTOAT B OJTHOM KJIacce, HO Pa3IMYaroTCsl MEXAY COO0M Ha OJIHY WK
Heckousbko rpynn CH,.Kakas napa BemiecTs siBiisseTcs roMosIoraMu?
A) Ilponan CsHs u mponien CsHs
B) Otan C2Hs n 6yTaH CsHio
B) Auerunen C:H: u 6enzon CeHs
I') Otranon C:HsOH u ykcycnas kucinora CHsCOOH
Ortser:
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3aganue 7
IIpounTaiiTe TeKCT, BbIOEPUTE NPABUJIbHBIE 0TBEThbI. CIIMPTHI — OPTaHUYIECKUE
COEIMHEHUS, COepKallle OJTHY UM HECKOJIBKO TUAPOKCUIIbHBIX rpynn (—OH), cBsi3aHHBIX C
YIIEBOIOPOAHBIM pagukaioM. [1o yuciy rupOKCUIBHBIX TPYII UX JENAT HA OJHOATOMHBIC
(MeTaHoJI, 3TaHOJ) ¥ MHOTOATOMHBIE (3THJICHTJIMKOJIb, TUIepHH). Kakne u3 nepedncieHHbIx
CIIUPTOB SIBJISIOTCS TPETUIHBIMU?
A) CH3;—CH>-OH (3Ttanomx)
b) CsH;,;0H (3-meTunbyranomn-2)
B) (CHs);C-OH (2-meTunnponano:i-2)
I') HO—-CH>—CH2>—OH (3TuneHraukomns)
Otser:

3aganue 8
IIpouuTaiiTe TeKkcT, BbIOepHUTe NPaBUIbHbIE 0TBeThI. OOIIME CBOWCTBA KUCIOT
00yCJI0BJIEHBI MOABUKHOCTBIO aTOMa BOIOPO/ia B THAPOKCHIIBHON rpynne kapookcuna. C
KaKMMH U3 TIEPEUUCIICHHBIX BellecTB OyeT pearuposath ykcycHas kucinora (CH:COOH) ¢
obOpa3zoBaHueM raza’?
A) C runpokcunom Hatpus (NaOH)
b) C runpokap6onarom HaTpusi (NaHCOs3)
B) C xap6onarom Hatpus (Na2COs)
I') C stanonom (C2HsOH)
Ortser:

3ananue 9
Homoanure ¢gpa3sy: [Ipouecc paciierieHus MOJIEKYJT yIiIeBOAOPOIOB MO ACHCTBUEM
BBICOKUX TCMIICPATYpP HA3LIBACTCHA
Otser:

3ananme 10
Jonoanute ppa3zy: [pocreitmuit apomaTrueckuii yriaeBoaopoa, umerouiuii popmyiny CsHe,
— 3TO
Otser:

3aganue 11
IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIe10BATEJIBbHOCTh. Y CTAHOBUTE IIPABUIILHYIO
MIOCJIEIOBATEIbHOCTh TUIIOB XUMHYECKUX PEAKIIHM, IPOTEKAOIINX B LEITOYKE:
Oren (C2H4) — Dranon (C2HsOH) — bpomartan (C2HsBr) — Oten (C2Ha).
1. 3amenienue
2. Heruaparanus (3IMMUHUPOBAHUE)
3. 'maopaTanus
3anumuTe COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh U CIIeBa HAMIPABO:
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3aganue 12
IIpouuTaiiTe TEKCT M YCTAHOBUTE MOCJAEA0BATENbHOCTh. Pacnionoxxure 3JIeMEHTHI B
MOPSIIKE BO3PACTAHUS UX METAJTTIMYECKUX CBOMCTB:
a) Kamuii (K)
0) JIutuii (Li)
B) Harpuii (Na)
r) Llesuii (Cs)
3anumuTe COOTBETCTBYIOIIYIO MOCIEIOBATEILHOCTh OYKB CJIEBa HAIMIPABO:

3aganue 13
Jonoanure ¢ppa3zy: Kuciopoacoaepxaiiyue opraHuuecKre COeUHEHNs, B MOJIEKYJIax
KOTOPBIX YIJIEBOAOPOIHBIN pauKall CBs3aH ¢ TUAPOKCUIIBHOW TPYIIIO,
Ha3bIBAIOTCS
Otser:

3apanue 14
IIpouuTraiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEKY
CBOMCTBOM U KJIaCCOM YTJIEBOJOPOJIOB, Il KOTOPOTO OHO HauboJjee XapaKTepHO.
K kaxx1oii mo3uiinu, 1aHHOU B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3
MIPaBOTo CTOJIOIIA.

CBOHMCTBO KJIACC YIVIEBOAOPOJIOB
1) BerymaroT B peakiuu A) AnkaHbl

npucoenuHenus (OpoMUpoBaHUS,

TUAPATALIAHN )

2) l'opAT KONTSIIKUM IJIAMEHEM b) Ankensl

3) Berymarot B peakiiuu 3amernienus ¢ | B) Apenst (benzoon)
rajJJloreHaMu Ha CBETY

4) PearupytoT ¢ aMMUaYHbIM I') Ankunsl (TepMuHanbHbBIE)
pactBopoM okcua cepedpa (1)

3anummre BHIOpaHHbIE OYKBBI I0J] COOTBETCTBYIOUIMMHU ITU(ppaMu:
1 2 3 4

3aganue 15
Jomosnute ppa3y: Peakius B3auMOACHCTBHUS CI0XKHOTO 3(pHpa ¢ BOIOH, IPUBOIAIIAS K
00pa3oBaM CIUPTA U KUCIOTHI, HA3bIBAETCS
Ortser:

3. Ki1rouu K onileHUBaHHUIO

Bapuanrt 1
Ne BepHblii oTBeT Kpurepun
3alaHus
1 1-b, 2-B, 3-A, 4-T 1 6 — nonnoe npasuivhoe
coomeemcmeue;
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0 6 — ocmanvHble cryuau

2 MapkoBHUKOBA 1 6 — nonnoe npasunvroe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
3 1-A, 2-b, 3-B, 4-T’ 1 6 — noanoe npasuibHoe

coomeemcmeue;

0 6 — ocmanvHble cayuau
4 B 2 6 — noaHbI NPABUTLHBIL

omeem;

1 6 — 00uH u3 nPasuUILHHIX

0meemos He YKa3am,

0 6 — ocmanvHbie cryuau
5 B 2 6 — noaHbLI NPABUTBHBILIU

omeem;

1 6 — 00uH u3 npasuIbHbIX

0meemos He YKa3am,

0 6 — ocmanvHwle cayuau
6 b 2 6 — noaHbII NPABUTLHBIL

omeem;

1 6 — 00uH u3 nPasuUILHLIX

0meemos He YKa3am,

0 6 — ocmanvHbie cryuau
7 b, B 2 6 — noaHbLI NPABUTBHBLI

omeem;

1 6 — 00uH u3 npasuIbHbIX

0meemos He YKa3am,

0 6 — ocmanvHwle cayuau
8 b, B 2 6 — noaHbLI NPABUTLHBILU

omeem;

1 6 — 00uH u3 npasuIbHbIX

0meemos He YKa3am,

0 6 — ocmanvHble cayuau
9 KPEKUHT 1 6 — nonnoe npasunvroe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
10 OeH301 1 6 — nonnoe npasuibHoe

coomeemcmeue;

0 6 — ocmanvHble cayuau
16 3,1,2 1 6 — nonnoe npasuivhoe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
17 b,B, AT 1 6 — noanoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHwle cayuau
18 CIupTamMu 1 6 — nonnoe npasunvroe

coomseemcmaue;
0 6 — ocmanvHbie cryuau
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19 1-b, 2-B, 3-A, 4-T 1 6 — nonnoe npasuivHoe
coomeemcmsue;
0 6 — ocmanvHvle cryuau

20 TUAPOIIN3 1 6 — nonnoe npasunvroe
coomeemcmaeue,
0 6 — ocmanvubie cryyau

Bapuanr 2

3apanmue 1
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. COOTHECUTE XUMUUYECKOE SIBIICHUE C €r0
OTPEICTICHUEM.
K kax o mo3unuu, JTaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TIO3UITHIO U3
paBoro CTojoua.

XUMHUNYECKOE SIBJIEHUE XUMHUNYECKOE SIBJIEHUE
OIIPEJIEJIEHUE
1) Koppo3sus meramia A) Ilporecc BbIZIECHUS BEUIECTBA HA JIEKTPOJIC

MIPU IPOXOXKJICHUU JIEKTPUYIECKOTO TOKA Yepes3
pacTBOp WM PaCIUIaB AIICKTPOJINTA.

2) DnexTpoauns b) Camonpon3BoiIbHBIN IPOLECC B3aUMOIEHCTBUS
BEIIECTB, UAYLIUH C BbICICHHEM TEIJIa U CBETA.
3) I'openne B) Ilponecc caMonpon3BOJIBHOTO pa3pyLIeHUs

METAJIJIOB U CIUIABOB MO JEHCTBUEM
OKpY>KaroILlEH CpeJibl.

4) Katanus I') UsmeHneHnne CKOpOCTH XUMHUUYECKOW PEaKINK B
MPUCYTCTBUU BEIIECTB-KATATN3aTOPOB, KOTOPHIE
HE PacXOJIyIOTCs B TIPOIIECCE.

3anummuTe BRIOpaHHbIE OYKBBI TTOJI COOTBETCTBYIOMUMH IIUPPAMH:
1 2 3 4

3aganue 2
Jonmosnute ppasy: Psij BemiecTs, pacrosioKEHHBIX B TOPSIKE BO3PACTAHUS WM YOBIBAHUS
3HAUYEHUM UX MOJIEKYJSIPHBIX MacC, Ha3bIBAETCS psn.
Ortser:

3aganme 3
Jdomoanure ¢paszy: ATOMBI yriiepo/ia, CBI3aHHbIE OJMHAPHOM, ABOMHON WJIU TPOMHOMN
CBA3bI0, HAXOOATCA B COCTOAHHNHU m6pm[n3aunn.
Otser:
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3aganue 4
Jomnosnure ppasy: Peakuus, B pe3ynbrare KOTOPOX U3 MOJIEKYJ OJHOTO BELIECTBA
00pa3yIoTCsl MOJIEKYJIBI IPYTUX BELIECTB TOTO K€ IEMEHTHOIO COCTaBa, HO C MHBIM
CTPOCHMEM, HA3bIBAETCS
Ortser:

3aganue 5
IIpouuTaiiTe TeKcT, BbIOepHUTE NPABUIBHBINH 0TBeT. CII0XHBIE H3(PUPHI MOTYT
TUAPOIN30BATHCS — pazjaratbest Booi. Kakoit mpoaykT 00pa3yercs mpu mea09HOM
ruaponuse (omputenun ) stunanerara (CHs:COOC:Hs) ruapokcunom HaTpusi?
A) Mypassunas kuciora (HCOOH) u stanon
b) Auerar narpus (CH:COONa) u 3Tanon
B) VYkcycnas kucnora (CHsCOOH) u stunar natpus (C:HsONa)
I') Meran (CH4) u yraekucnsiii ra3 (COz2)
Otser:

3aganue 6
IIpouuTaiiTe TeKcT, BbIOepHUTE NPABUIbHBINH 0TBeT. KapOOHMIBHBINA aTOM yriepona B
aNbJIeTH/IaX HAXOJUTCS Ha MPOMEKYTOYHON CTETIEHH OKUCIICHHUSI, TO3TOMY aJlbJIETH/IbI JIETKO
OKHCIISIOTCS 10 KApOOHOBBIX KUCIIOT JaXKe MATKUMU OKuciauTensiMu. Kakoe BemectBo Oyzaer
OKHCIISThCS aMMHAYHBIM PAaCTBOPOM OKCHJIA cepedpa ¢ 00pa3oBaHUEM «CEPEOPSHOTO
3epkanan?
A) Ilponanon (aueron, CH:COCHj3)
B) Oranon (C2HsOH)
B) Oranans (aneransaerun, CH:CHO)
I') Ykcycnas kucnora (CH;:COOH)
Otser:

3ananme 7
IIpouuraiite TeKCT, BbIOEpUTE MPABUJIbHbIE OTBEThI. AMUHBI B3aUMOJICHCTBYIOT C
KHCTIOTaMH, 00pa3ys coiid. OCHOBHOCTH aln()aTHIECKHX aMUHOB B BOJJHOM PacTBOPE BBIIIIE,
YeM y aMMHaKa, 0jaroaaps BAUSHHUIO JOHOPHBIX alIKHIIbHBIX Tpymi. C KaKUMU BEIIeCTBaMU
metunamuH (CHsNH2) Gyner pearupoBath Kak OCHOBaHHE ¢ 00pa3oBaHHEM COJIH?
A) C ruapokcuaom Hatpust (NaOH)
B) C cepnoii kucnoroit (H,SOy)
B) C xnopoBogopoanoii kuciortoit (HCI)
I') C xnopunom marpus (NaCl)
Otser:
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3aganue 8
IIpouuTaiiTe TeKcT, BhIOEpUTE NMPaBUWIbHbIE 0TBeTHhI. [ 1110K03a (CsH1206) — BaskHeH M
MOHOCaXapu, ABJISIOMNNACS UICTOYHUKOM SHEPTUU JJIs )KUBBIX opranu3MoB. Kakue u3
nepeuncieHHbix cBoiictB HE xapakTepHs! AJis ITIIOKO3b17
A) Bzaumopeiicteue ¢ runpokcunom mean (1) ¢ oOpaszoBanmeM cuHero Komruiekca (peakius
MHOTOaTOMHOTO CIIUPTA).
b) Berymaer B peaknuio rupupoBaHue ¢ 00pa30BaHUEM CIHPTA.
B) CnocoOHOCTh THAPOIIN30BaThCA ¢ 00pa3oBaHUEM 0o0Jiee MPOCTHIX CaXapoB.
I') PactBopenue B BoJie.
Ortser:

3ananne 9
Jomoanure ¢pa3y: BemecrBa, MMEIOIIME OAMHAKOBBIN KAU€CTBEHHBI U KOJTMYECTBEHHBIIN
COCTaB, HO Pa3HOE XMMUYECKOE CTPOEHUE U CBOMCTBA, HA3bIBAIOTCS
Otser:

3ananme 10
IIpouuraiite TeKCT, BbIOCpUTE MPABUJILHBINA 0TBET. B XUMUYECKOW MPOMBIIIIECHHOCTH
IIMPOKO MCTIONB3YIOT PEaKIMIo TuApaTaluy aakeHoB. Kakoil ocHOBHOM poXyKT oOpa3yercs
MIpH TUIpaTauy OyTeHa-1 B COOTBETCTBHH C NMPaBWJIOM MapKOBHUKOBA?
A) byranon-1 (mepBUYHBIN CIUPT)
b) byranon-2 (BTOpUYHBII CIUPT)
B) 2-Metunnpomnanon-2 (TpeTHYHBINA CIUPT)
[') Cmech nepBUYHOTO ¥ BTOPUYHOTO CIIUPTOB B PABHBIX KOJIMYECTBAX
Ortser:

3ananme 11
Jomosanute ¢ppasy: YriaeBogopoasl ¢ odueit popmynoit C,Hz,, nMeromue oHy 1BOHHYIO
CBs3b B MOJICKYJIC, HA3BIBAIOTCSA
Otser:

3aganue 12
IIpouuTaiiTe TEKCT M YCTAHOBUTE MOCJAEA0BATENbHOCTD. Pacionoxure BemecTsa B
MOPSIIKE YBEJIMUEHUS CTETICHH OKHMCIIeHHs aToMa azota (N):
a) N2 (mpocToe BemiecTBo)
6) HNO:s (a3oTHas kucnota)
B) NHs (ammmak)
r) NO (okcua azora II)
3anuimre COOTBCTCTBYIOIIYIO TOCJICAOBATCIIBHOCTD 6yKB CJICBA HAIIPaBO:
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3aganue 13
IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBeTcTBHE. COOTHECUTE KJIAaCC OPTraHMYECKHUX
COCTMHEHUH C 0011 (GopMyITOH.
K kaxx1oii mo3uiinu, 1aHHOU B IEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3
MIPaBOTO CTOJIOIIA.

KJACC COEIUHEHUM OBHIAA ®OPMYJIA
1) [IpenenbHbIE YIIEBOAOPOIBI A) CoH2,0:
(akaHbI)
2) HenpenenbHble yriieBOAOPOIbI b) C.Hz,
(aJIKeHBI)
3) OmHOATOMHBIC CITUPTHI B) C.Hzpiz
4) KapOOHOBBIE KHCIIOTHI I') CoHz2y+1OH i R—-OH
3anummuTe BRIOpaHHbIE OYKBBI IO/ COOTBETCTBYIOMUMH IIU(PPAMH:
1 2 3 4
3ananue 14

IIpounTaiiTe TEKCT M YCTAaHOBHUTE COOTBeTCTBHE. COOTHECUTE XUMUYECKUI 3JIEMEHT C €r0
OMOJIOTHYECKOU POJIBIO.

K kaxxmoit mo3uiuu, JaHHOW B JIEBOM CTOJIOLIE, TOAOEPUTE COOTBETCTBYIOIIYIO TIO3ULIUIO U3
MPaBOTO CTOJIOIIA.

IJIEMEHT BUOJIOTNYECKAS POJIb (KPATKO)

1) Kanprmii (Ca) A) BxoauT B cocTaB reMorjioOnHa KpoBH,
MIEPEHOCUT KUCIIOPOJ.

2) XKeneso (Fe) b) Baxxen st paGOThI IIUTOBUTHOM HKEIIE3HI,
BXOJIUT B COCTAB €€ TOPMOHOB.

3) Uon (D B) OcHOBHOI KOMIIOHEHT KOCTEH U 3y0O0B,
Y4acTBYET B CBEPThIBAaHUH KPOBU U pabOTE MBIIIII.

4) Hatpwuii (Na) I') OcHOBHOW HOH MEXKJIETOUHON KUIKOCTH,
perynupyer BoAHbIN OajaHC U JaBJICHUE.

3anumuTe BRIOpaHHBIE OYKBBI O] COOTBETCTBYIONIMME U (PpaMu:
1 2 3 4
3ananme 15

IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJI€10BATEIbHOCTH. PacrionoxuTe 3Tarbl MOTy4eHUs
ATHUJICHA B JIA0OPATOPUU B MPABUIHLHOM IOPSIKE:

a) CoOpathb BBLACTSIONIUICS Ta3 METOI0M BBITECHEHUS BOJBI HJIM BO3yXa.

6) Harpets npoOupKy ¢ peakIiMOHHON CMECHIO.

B) [TomecTuTh B MpoOHUPKY CMECh ATUIIOBOTO CIIUPTA C KOHIICHTPUPOBAHHOW CEPHOMN KUCITOTOU
(kaTanmuzarop).

r) [Iponyctuts ra3 yepes pacTBop nepMaHIraHata Kajaus AJsl HOATBEPKICHUS €ro
HENPEIENbHOIO XapakTepa.

3anuiuTe COOTBETCTBYIONIYIO MOCJIEI0BATENLHOCTh OYKB ClIEBA HAIMIPABO:
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3.Ki1rouu K OleHUBAHHIO.

Bapuant 2
Ne BepHblii oTBeT Kpurepun
3aaHus

1 1-B, 2-A, 3-b, 4-T 1 6 — nonnoe npasuivhoe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
2 TOMOJIOTUYECKU I 1 6 — nonnoe npasuivHoe

coomeemcmeue;

0 6 — ocmanvHble cayuau
3 sp 1 6 — nonnoe npasuivhoe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
4 n30MepHu3aIen 3 6 — nonHvIL NPABUTLHDL

omeem;

1 6 — 00un u3 npasubHLIX

0meemos He YKa3am,

0 6 — ocmanvHwle cayuau
5 b 2 6 — noaHbII NPABUTLHBIL

omeem;

1 6 — 00uH u3 npPasuUILHHIX

0meemos He YKa3am,

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

omeem;

1 6 — 00uH u3 npPasuUILHHIX

0meemos He YKa3am,

0 6 — ocmanvHbie cryuau
7 b, B 2 6 — noaHbLI NPABUTBHBLU

omeem;

1 6 — 00un u3 npasubHLIX

0meemos He YKa3am,

0 6 — ocmanvHwle cayuau
8 b,B 1 6 — nonnoe npasuivhoe

coomseemcmaue;

0 6 — ocmanvHbie cryuau
9 n30MepamMu 1 6 — nonnoe npasuivHoe

coomeemcmeue;

0 6 — ocmanvHble cayuau
10 b 1 6 — nonnoe npasuivhoe

coomeemcmaue;

0 6 — ocmanvHbie cryuau
12 aJKeHaAMHU 1 6 — nonnoe npasuivHoe

coomeemcmaeue;

0 6 — ocmanvHble cayuau
12 B, AT, b 1 6 — nonnoe npasuivroe
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coomeemcmsue;
0 6 — ocmanvHvle cayuau
13 1-B, 2-b, 3-T', 4-A 1 6 — nonnoe npasuivHoe
coomeemcmasue;
0 6 — ocmanvHvle cryuau
14 1-B, 2-A, 3-b, 4-T’ 1 6 — nonnoe npasuivhoe
coomeemcmsue,
0 6 — ocmanvHvle cayuau
15 B,b, AT 1 6 — nonnoe npasuivHoe
coomeemcmsue;
0 6 — ocmanvHvle cryuau

3. Cucrema onennBanus komiiekTa ®OC Tekyero KOHTPOJIA U
NPOMEKYTOYHOM aTTeCTANMHU

[Ipu oneHMBaHUM MPAKTUYECKON U CAMOCTOSATEIBHON padOThl 00Yy4aloIIerocs: yYuTbIBaeTCs
cleyIolee:

- Kauecmeo blNOHeHUs NPAKMUYeCcKou Yyacmu pabomal;

- Kauecmeo ogopmaeHus omuema no pabome;

- Kauecmeo YCMHbIX 0MEemos Ha KOHMPOJIbHble ONPOCHl NPU 3auyume pabomoi.

Kpurtepuu oueHMBaHUSI IPAKTHYECKHX, CAMOCTOSITEJILHBIX Pa00T, HTOTOBOIi KOHTPOJILHOM
PadoThl, YCTHOTO Onpoca:

Omnenka «5» (0TJIMYHO) — 32 TIIyOOKOE U MOJTHOE OBJIAJICHNE COAEpKaHNEeM yueOHOro MaTepHana, B
KOTOPOM 00y4aroMIUHCs CBOOOIHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHHE NPAKTUIECKU IPUMEHSATh
TEOPETUYECKHE 3HAHMUs, BBICKA3bIBaTh U 000CHOBBIBAThH CBOU CyXkIeHuUsA. OneHka «5» (0TIMYHO)
MpenoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETa.

Onenka «4» (Xopol11o) — eciii 00y4yaroUIHiics MOJIHO OCBOMJI y4eOHBIN MaTepuall, BIaJieeT Hay4uHO-
MOHATUHHBIM aIlapaToM, OPUEHTUPYETCS B U3YYEHHOM MaTepuae, 0CO3HaHHO MPUMEHSET
TEOPETUYECKHE 3HaHUs Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO CoJIepKaHue u opma oTBeTa
UMEIOT OT/IeNIbHbIE HETOYHOCTH.

Onenka «3» (YZOBIETBOPUTEIHHO) — €ciI 00ydaromuiicss oOHapy>KUBaeT 3HAHHE U TIOHUMaHHUe
OCHOBHBIX TIOJIO)KEHUI yueOHOTO MaTepualia, HO U3JIaracT ero HeroJIHO, HEMOCIeI0BATENbHO,
JIOITyCKaeT HETOYHOCTH B IPUMEHEHNH TEOPETHUYECKUX 3HAHUH MPH OTBETE HA MPAKTUKO-
OpPHEHTUPOBAHHBIE BOTIPOCHL; HE YMEET JI0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYKICHUS.
Omnenka «2» (HeyIOBIETBOPUTEIHHO) — €CIIM O0YJAIONIUICS UMEET pa3pO3HEHHbBIE, OECCHCTEMHBIE
3HAHUSA, JOMYCKAeT OMMUOKU B ONpeAeTCHIH 0a30BbIX MOHATUH, HCKAKAET UX CMBICI; HE MOXKET
MPAKTUYECKU IPUMEHSATh TEOPETHYECKUE 3HAHUS.

Tecm oyenusaemcs no NAMUOANILHOU WIKATE CLEOYIOWUM 00PA30M. CIOUMOCTb KAACO020 80NPOCa
— 1 6ann. 3a npasunvrvlii omeem odyyaowuiics noryyaem 1 6ann. 3a HegepHulll omeem il e2o
omcymcmeue 6annvl He HAYUCTIAIOMCAL.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvhvlx omeemos.

Oyenka «4» coomeemcmeyem 73% — 85% npagunvHnuix omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npaguibHbIX 0OMEemos.

Oyenka «2» coomeemcmeyem 0% — 52% npasunvhvlx omeemos.
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