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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIUCHUATIIAHBI

1.1. O6saacTh npuMeHeHnsi padoueil MPOrpamMmbl

PaGouas mporpamma o61eo0pazoBaTenbHON yUeOHON JUCIUILTUHBI SBISIETCS YaCThIO
OCHOBHOM 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBHM ¢ PI'OC mnst cnenmansHocTH: 44.02.01
JlomkonabpHOEe 00pa3zoBanue (YKpynHEHHas rpynna crenuanbHocteit 44.00.00 Obpazosanue u
neoazoeuyeckue Hayku) s 00yJaronmxcs ouHoi GopMbl 00yICHUSI.

Pabouas mporpamma paspabotana B coorBercTBUH ¢ PI'OC cpemnero odmiero oOpa3oBaHUsA, C
y4eTOM  TNPUMEPHOH  MporpaMMmbl  00IIeoOpa3oBaTeIbHOM  y4eOHOW  JAWCHMIUIMHBI —~ XUMHUS,
pexomennoBanHor ®I'BOY IO «MHCTUTYT pa3BUTHS TPOPECCHOHATHHOTO 00pa30BaHHS» B Ka4eCTBE
MPUMEPHOM MPOTPaMMBI JUIsI pealu3allii OCHOBHOM MpodecCHOHaANbHOM 00pa30BaTeIbHOW MPOrpaMMbI
CIIO nHa ©0a3e OCHOBHOTO OO0IIEro 0O0pa3oBaHUs C TOJIYYCHHEM CpEIHEro oo0Imero o0pa3oBaHUs
(ITpotokon Ne 6/2025 ot «18» anpens 2025 r.).

1.2. MecTo yueOHOIi JUCUHMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
YyeOHast qucuuIuinHa « Xumusy u3ydaercs B o0meoOpa3oBaTebHOM mukie yaeoHoro miana OOIT
CIIO Ha 6a3e ocHOBHOro o6miero oOpa3oBaHHs C IMOJYYEHHEM CpeIHEro oOIiero odpa3oBaHUA
(TIICC3).

1.3. [InanupyemMble pe3yJbTaThl 0CBOECHHS 00111€00pa30BaTeIbHOM JUCUUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

Copep:xanue mporpaMMbl 00111€00pa30BaTEIbHON TUCHUIIIMHBI «XUMUS» HAMIPaBICHO Ha
JOCTUKEHUE CIEYIOIINX LENeH:

— ¢dopMUpOBaHHE CUCTEMbl XMMUUYECKUX 3HAHUM KaK BaKHEHIEH COCTaBIISIONICH eCTECTBEHHO-
HAy4YHOU KapTUHBI MHUPa, B OCHOBE KOTOPOM JIeKAT KITFOUEBbIC MOHATHS, (yHIaMEHTaIbHbBIE
3aKOHBI ¥ TEOPUU XHUMHH, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE M IIOHUMAHHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH UX
Pa3BHUTHUS U CTAHOBJICHHUS;

— ¢opMupOBaHUE U pa3BUTHE MIPEACTABICHHUN O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOJUMBIX JIJIsl MPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE
BEIECTB M XUMUYECKUX SBJICHHUM, UMEIOIUX MECTO B MPUPOJIC, B TPAKTHICCKON 1
MOBCETHEBHOM JKU3HH;

— pa3BUTHE YMEHHI U CIIOCOOOB EATEIbHOCTH, CBSI3aHHBIX C HAONIIO/IEHUEM U 00bSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM MPaBIIT 0€30M1acCHOT0 00paIeHus ¢
BEIIECTBAMH.

3ajaud TUCHUTIITUHBI:

1) cdopmupoBaTh HOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MPOIIECCOB U
SIBJICHUH B OKPYXKAIOLIEH CpeZie, a TAKIKE UX CBA3b C LIEJIOCTHON HAyYHON KapTUHOW MHpa U
JIPYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTHh YMEHHS COCTABIISTH (POPMYITBI HEOPTAHUUYECKUX M OPTaHUYECKHUX BEIICCTB,
ypaBHEHUS XUMHUYECKUX PEaKIUN, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHUX IKCTICPUMEHTOB,

3) cdopmupoBaTh HABBIKH MPOBEACHHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTATBHBIX
WCCTIE0OBaHUH C COOMIOICHUEM TTpaBriI 0€30MacHOr0 OOpAIIEHUS C BEIIECTBAMH 1
1a00paTOPHBIM 000PYIOBAaHHEM;

4) pa3BUTH YMEHUS HaXOJHUTh, aHATU3UPOBATH M UCIIOJIH30BaTh HHPOPMAITUIO XUMHUIECKOTO
XapakTepa U3 pa3InYHbIX HH()OPMAIIMOHHBIX HCTOYHUKOB, BKIIIOUasl y4eOHYIO JIUTEPaTypy,
Hay4YHBIC MTyOJUKAINN U HHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHUs IPOTHO3UPOBATH MOCIEICTBUS CBOCH JAEATEIbHOCTH U XUMUYECKUX
MIPUPOJIHBIX, OBITOBBIX M IMTPOU3BOJICTBEHHBIX IMPOIIECCOB, YYUTHIBAS BOZMOXHBIC
IKOJIOTHYECKUE U COLMATbHBIC BO3ACHCTBHUS,
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6) cdopmupoBaTh TOHUMaHUE 3HAYMMOCTH JTOCTIKEHUH XUMUYECKON HAYKU M TEXHOJIOTUI
JUIS Pa3BUTHS COLIMATILHON U IPOM3BOJCTBEHHOM Cep C YMEHUEM MPUBOIUTH PUMEPHI UX
MIPUMEHEHHUS B Pa3IMYHBIX Cepax KU3HH.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI
Ounas ¢popma o0y4eHus1

N Oovem 6
Buo yueonoii pabomut
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IM CIIATIIMHbI 72

1. OcHOBHOe coiepKaHue

BT. U..

TeopeTudecKoe ooyueHmne 36
MPAKTUYECKHUE 3aHITHS 36

2. IIpodeccuoHaTILHO OPUEHTHPOBAHHOE COIEPKAHME

TeopeTHYecKoe 00yueHue

MPAKTUYCCKUEC 3aHATUA

VMHAUBHUYAJIbHBIA IPOEKT (eciu npedyCMOmpeH)

- pyrux ¢GopM KOHTPOIIs (KOHTpOJIbHAs padoTa) — Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHHs

—B 1 cemecTpe;

ITpomesxyTouHast arTectanys B opMe HTOTOBOM KOHTPOJIbHOM paboThl B 1 cemecTpe




2.2. TeMaTHyeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

Ounas dhopma oOyueHus

HaunmenoBaHmue pa3xejioB 1 TEM

Conep:xxanme y4e0HOro Marepuaja (0CHOBHOE M NPO(eccHOHAIBHO-0PHEHTHPOBAHHOE),
JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJIb (IPU HAJTUYNHT)

O0BLeM yacoB

1 2 3

Pa3nen 1. Teoperuyeckue 0CHOBbI XMMHMH
Tema 1.1. OcHoBHbIe xumMuyeckue | Coaep:kaHue yuedOHOro MaTepuasia 2
HIOHATHS M 3aKOHbI XuMmudeckuii oeMenT. AToM. SIapo aTomMa, H30TOIbL. DIEKTPOHHAs 000J104Ka. DHEPreTUUECKUE

YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aeMeHTbl. OCOOEHHOCTH pacipeiesieHUs

AJIEKTPOHOB 110 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DICKTPOHHAS

KoH(urypamnus atoMoB. OCHOBHbIC XUMHUYECKUE 3aKOHBI.
Tema 1.2. Crpoenue aromos | [IpakTuyeckue 3aHITHS 2
XUMHUYECKHUX 3JIEMEHTOB Ipaxmuueckas paboma Nel «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PaCUYETHI 110

YpaBHEHHSIM XHMHYECKUX PEaKIIUII».

OTtHocuTeNnbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. MounspHas macca. KonnuecTBo BelecTna.

MaccoBast o151 BeniectBa. 3akoH ABoraipo. Mossipabiii 00beM ra3zoB. OTHOCUTENbHAS

IUIOTHOCTH ra30B. PacueTsl o ypaBHEHUSAM XMMHYECKUX PEaKIUi ¢ UCTIOJIh30BAaHUEM MaCCOBOM

JI0JIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA.
Tema 1.3. [lepuoguueckuii 3axon | [IpakTHyeckue 3aHATHS 2
H [Teprommaeckast cucTema | Jlpaxkmuyeckas paboma Ne2 «VI3yueHue NmepuoAMYECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBS3H
xumuueckux aaeMeHToB [l U. | co crpoennem atomoBy.
Memnpeneesa, ux CBA3b C | Ilepuognueckas cucreMa xumudeckux snemeHToB /.M. MenaeneeBa. CBs3b NepHOANYECKOTO
COBPEMEHHOH TEOpUEH CTPOCHHUS | 3ak0oHa M [lepHOaMYeCcKOi CHCTEMBI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMN TEOpHeEH CTPOEHHs
aTOMOB aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XUMMYECKHX 3JIEMEHTOB, OOpa3yeMbIX HMHU

MPOCTBIX U CJIOXHBIX BEUIECTB MO rpymnmnam u nepuojam llepuoanueckoit cuctemsl. 3HaUE€HUE

MEPUOJNYECKOr0 3aKOHA M CHUCTEMbl XMMHMUYecKHX d1emeHToB /[.U. Menneneesa B pa3BuTuUN

HayKH.
Tema 1.4. Crpoenue BemectBa | Coaep:kanue yueGHOro MaTepuasia 2

" npupoaa XUMHUYECKOH CBI3HU

Crpoenue BeniecTBa. XUMHUYECKast CBSI3b. BUAbl XUMHUUYECKOMN CBSI3U (KOBaJIEHTHAsl HETIOISIpHAS
Y TIOJISIpHASI, MOHHAs, METajunueckasi). MexaHu3mMbl 00pa30BaHuUsI KOBAJIGHTHON XMMHYECKOM
cBsi3u (OOMEHHBIN U JOHOPHO-AKIeNTOPbIit). BogopoaHas cBs3b. BaeHTHOCTS.
DNeKTpOOTpUIIaTeTLHOCT. CTeneHb OKUcIeHus. IOHbI: KAaTHOHBI 1 aHWOHBI

IIpakTHYecKHe 3aHATHA




Ilpakmuyeckasn paboma Ne3 «CTpoeHue BeIIeCcTBa U MPHPOJA XUMUYECKOH CBs3U». Pemienue
MPAaKTHYECKUX 3aJaHWil Ha COCTaBIICHHE DJIEKTPOHHO-rpaduyeckux (Hopmysa 3jieMeHToB 1—4
MEPUOJIOB

Tema 1.5. MHuoroo0pasue | [IpakTuyeckue 3aHSATHSA

BEIIECTB Ilpaxmuueckas paboma Ne4 «AHamu3 cocTaBa M CBOMCTBA BEIIECTB HA OCHOBE MapKHUPOBKH
TOBapOB OBITOBOYM XUMUI
Xumudeckue GopMyIIbl U3 COCTaBa TOBAPOB U UX KiaccuUKaIus (3ar0JTHEHHE TaOIUIbI)

Tema  1.6. Kiaccudukanus, | Cogep:kaHue y4eGHOro MaTepuajia

U HOMCHKJIaTypa HECOPTraHUYCCKUX
BCIICCTB

Knaccudukanus Heoprannyeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHUX BEIECTB
(oKCUABI, THAPOKCUJIBI, KHUCIOTHI, coiH). BemiecTBa MOJEKYJISPHOTO M HEMOJEKYJISPHOTO
CTpoeHHsl. ArperatHbie cCOCTOsIHUS BemlecTBa. Kpucrannuueckue 1 amopgHble BeliecTBa. 3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALIUYECKUX PEIIECTOK (aTOMHAas, MOJIEKYJsipHasi,
MOHHAsI, MeTaJTn4eckasi). 3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAITNYECKON PEIIETKU

HpaKanecmle 3aHATHUSA

Ipaxmuueckas paboma Ne5 «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemrenue nmpakTuueckux 3a1aHui 1Mo Kiaccu(PpuKauu, HOMEHKIATYPE U XUMUYECKUM
(dbopMyIiaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIAcCOB (YrapHbIi ra3, yrieKucIblil ras,
aMMHUaK, raiieHasi U3BeCTh, HeTallleHas U3BECTh, MMThEBAs COJIa U APYTHX): Ha3BaHUS BEIIECTB
o mexxayHapoaHoi (MIOITAK) unm TpuBranbHON HOMEHKIIATYpE U COCTaBJIeHUE (hOPMYIIbI
XUMUYECKUX BEIIECTB, OMPEICICHUE TPUHAIICKHOCTH K KIIACCY.

Tema 1.7. Tunsl
peakuuii

XUMHNYCCKHX

Conep:xxaHue yueOHOro MaTepuaJia

XumMuueckas pcaKkuus. Knaccmbnxaunﬂ XUMHNYCCKHUX peaKL{I/Iﬁ B HeOpFaHH‘{CCKOﬁ u
Opl"aHI/I‘IGCKOI\/’I XHMUH. 3aKOHBI COXpPAaHCHHUA MACChl BEIICCTBA, COXPAHCHUA U IIPEBPALICHUA
OHCEPIUU IIPU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pcaKknumn (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUS, CTCIICHb OKHCJICHUA, OKHCIINTCIIb U BOCCTAHOBHUTCIIb,
OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIUHN B IIPUPOAC, MPOU3BOACTBCHHBIX IIPOICCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.8. CkopoCTh XUMHUYECKHUX
peakuui. XHUMHUYECKOE
paBHOBeECHE

ConepxaHue y4eGHOro MaTepuaJjia

CKopocThb peakIy, ee 3aBUCUMOCTh OT Pa3UYHbBIX (PAKTOPOB: MPUPOABI PEaruPyOLINX
BEILIECTB, KOHIIEHTPALUH PEArMPYIOLIUX BEUIECTB, TEMIIEPATYPHI U IIJIOIMIAIN PEAKIIHOHHON
noBepXxHOcTU. TernoBsie 3P PEeKThl XUMHUUECKUX PEAKLUN: IK30- U SHJOTEPMUYECKUE PEAKIIUH.
OO6parumbie peaknu. XUMHYECKoe paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBeCHs (KOHIICHTPAIIUS peareHTOB WIH MPOIYKTOB PEAKINH, TaBICHHE,
temneparypa). [lpunnun Jle [atense

IIpakTHYecKHe 3aHATHA




Ilpakmuyeckaa paboma Ne6 «BnusHue pa3iIn4HbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
PEaKIum.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha aHAIN3 (DAaKTOPOB, BIMSIONIUX HA
MN3MEHEHHNE CKOPOCTH XUMHYECKOH peakiuy. 3aBUCHMOCTh CKOPOCTH XUMUYECKOH PEAKIHH OT
IPUCYTCTBUS KaTaJM3aTopa Ha IPUMEPE Pa3I0KEHUs IEPOKCHUIA BOJOPOAA C OMOIIBIO
JMOKCH/Ia MapraHiia U Katauasbl. Pemenne npakTuko-opueHTHPOBAHHBIX 3aJaHUH Ha
npuMeHenne npuHiuna Jle-1larense 1 HaX0KCHUS HAPABJICHUS CMELICHUS PABHOBECHS
XMMHYECKON peaknyu U aHaIn3 (JaKTOPOB, BIMSIONIMX HA CMEIICHHE XUMHYECKOTO PABHOBECHSI

Tema 1.9.

Conep:xanue yueOHOro MaTepuasa

PactBopbl, Teopus
ANEKTPOIIUTUICCKON TUCCOIIUAITIU
YA VMOHHBINA 0OMEH

PactBOpsl. Buabl pacTBOPOB MO COJEpKAHUIO PACTBOPEHHOI'O BelIecTBAa. PacTBOPHMOCTS.
[lonatne o nucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMJHBIC pacTBOpBL. MaccoBast J0Jis
BemiecTBa B pactBope. [lonsrue o BonoponHom nokasarene (pH) pactBopa. DnekTponuruieckas
mucconmanusi. CUIIbHBIC U CIIa0bIe SJICKTPOJIUTHI, HEAJIEKTPOJIMUTHI. Peakiuu HOoHHOro oOMeHa

Paznen 2. Heoprannueckasi xumMusi

Tema 2.1. Mertajuist

Coaep:xanue yueOHOro MaTepuaJia

[Tonoxenue meramion B [lepuoanyeckoit cucreMe XMMUUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHUSI SJIEKTPOHHBIX 000J04YEeK aTOMOB MeTaiuioB. O0mue Gru3nyecKie CBOMCTBAa METAIIOB.
CrninaBel METaJIIOB. DJIEKTPOXUMUYECKUH Pl HANPSIKEHUHM METallIoB. XMMHUYECKHUE CBOICTBA
BOKHEUIIIMX METAUIOB (HATPUM, KaJIMii, KAJIbIINI, MATHUN, A TFOMUHUM, IIUHK, XPOM, JKEJE30,
Mejib) M uX coenuHeHui. O01mue crnocoObl nonydyeHus: Mmeranios. [lpumenenne Meranios B
OBITY U TEXHUKE

Tema 2.2. Hemeramisl

Conep:xanue yueOHOro MaTepuaJia

[Tonoxenue Hemetamios B [lepuoanueckoit cucreme xumuyeckux 3semeHToB .M. Menneneesa
1 0COOEHHOCTH CTpOeHUs1 aTOMOB. Du3nueckre cBONCTBAa HEMETAIOB. AJIJIOTPOIINS
HEMETaIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona). XuMuueckrue CBOMCTBA U
MIPUMEHEHNE BAXKHEUIIINX HEMETaUIoB (TaJIOT€HOB, Cephl, a30Ta, hochopa, yriepoaa u
KPEMHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
coenunennil). [I[pruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUM

Tema 2.3. DUBHKO-XUMHUECKUE

Conep:xanue yueOHOro MaTepuaJia

CBOMCTBA HEOPraHUYECKUX
BEIIECTB

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB, THIPOKCHIOB,
KHCIIOT, coJiell u Jip.). 'eHeTnueckas cBSI3b HEOPTaHUYECKUX BELECTB, MPUHAAIEKALIUX K
pa3IMYHbIM KJ1accaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHJIOB M THAPOKCUIOB

IIpakTHYeckue 3aHATHA




Ipakmuueckas paboma Ne7 «PU3NKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHrUe ypaBHEHMH XHUMHUYECKMX PEAKIUMHd C y4aCTHEM TMPOCTBIX U  CIHOKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJOB METaUIOB, HEMETAUIOB U
aM(OTEepHBIX 3JEMEHTOB; HEOPIaHUYECKUX KHCIOT, OCHOBAaHUI U aM(pOTEPHBIX TUAPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY O/IHOTO M3 YUACTBYIOLIMX B PEAKLIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYeCTBa
BELIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BEUIECTB UMEET IpuMecHu. PerieHne npakTuko-
OpPUEHTUPOBAHHBIX 33JaHUN HA CBOMCTBA, COCTaB, IIOJyYEHUE U OE30IIaCHOE UCIIOJIb30BaHUE
BKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MpodeCCHOHAIBHON JesITEIbHOCTH YeJIOBEKa

Pa3nea 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

Tema  3.1. Knaccudukamus,
CTpOCHHE u HOMEHKJIaTypa
OpraHn4€CKuUX BCUICCTB

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer opranuyeckoi XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B MTOJYYCHUH HOBBIX
BEUIECTB U MarepuayoB. lomosorusi, uzoMepus. XuUMHUYECKas CBsS3b B OpPraHMYECKHX
COEJIMHEHUSX: KpaTHbIE CBSA3U, G- U T-CBSI3U.

[IpencraBnenue o kIaccu(UKauy OpraHMYECKUX BemecTB. HOMEHKIaTypa opraHn4eckux
coeIMHEHUl (cucTeMaTHyeckas) ¥ TpUBHAJIbHbIC HA3BaHUS BAXKHEHUIIMX Mpe/ICTaBUTEIeH
KJIACCOB OPraHMYECKHUX BEUIECTB

IlpakTH4yeckue 3aHATUSA

[TpakTuyeckas pabora Ne§ «HoMeHKIaTypa OpraHMUECKUX BEUICCTBY.

CocTaBiieHre TOJHBIX ¥ COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMUECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB, UCIIONIb3Ys UX Ha3BaHUS IO CUCTEMAaTUYECKOW U TPUBHAIBLHOM
HOMEHKJIaType (3TUJICH, alleTWIEH, TIIUIepuH, heHo, GopMalbAeThl, YKCYCHAs KUCIIOTa,
riuiuH). PacueTsl npocTeiimieit GopMyIbl OpraHU4ecKOi MOJIEKYIIbI, UCXO/I U3 SJIEMEHTHOTO
cocrasa (B %)

Tema 3.2. Teopus crpoeHUs
OPraHNYeCKUX COCTMHEHUIN

Conep:xxanue yueOHOro MaTepuaJia

Teopust cTpoeHust opranuuyeckux coeguHeHuit A.M. BbytiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpykTypHbIe (POPMYJIBI OPraHUYECKHUX BEIIECTB, H30MEPHI.

Paznen 4. YrieBoaopoabt

Tema 4.1. [IpenensHeie
YTIIEBOIOPOABI - aJTKAHBI

Conep:xanue yueOHOro MaTepuaJia

CocTaB u cTpoeHue, roMOJIOrH4ecKuit psia. MeTaH U 3TaH: coCTaB, CTpOeHUE, PU3NYECKUE U
XMMHYECKHE CBOMCTBA (PEaKIMU 3aMEIIECHUS U TOPEHHUs ), IOJTYYEHUE U IPUMEHEHHE.

Tema 4.2. HenpenenbHbie

ConeprxaHue y4eGHOro MaTepuaJia




YTJIEBOJIOPOIbI - AITKEHBI

COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN psAll. DTUIICH U MPOIUJICH: COCTaB, CTPOCHUE, (PU3NUECKUE
U XUMHUYECKHE CBOMCTBA (peaklMK THAPUPOBAHNS, TaJOTeHUPOBAHUS, TUAPATAIIUN, OKHCICHUS
U TIOJIMMEPU3ALIMN) IOJyUYEHUE U IPUMEHEHHE

Tema 4.3. HenpenenbHbie

Conep:kanue y4eOHOTro MaTepuaa

YTJIEBOJIOPO/IBI - AITKaTUCHBI

Oyrammen-1,3 wu  merunOyramueH-1,3, XuUMHYECKOE CTPOCHHE, CBOWCTBa  (peakius
MOJINMEpHU3alii), TpUMEHeHue (i1 CHHTe3a MPUPOJAHOIO M CHUHTETUYECKOTO KaydykKa u
pE3UHBI)

Tema 4.4. HenipenenpHbie

Conep:xanue yueOHOro MaTepuaJia

YIJI€BOOOPOAbI - AJIKWUHBI

COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAll. ALIETUJICH: COCTaB, XUMUYECKOE
cTpoeHue, (PU3NUeCKHe U XUMUUYECKUE CBOMCTBA (PEeaKIMK THAPUPOBAHNS, TaJJOTCHUPOBAHUS,
rUApaTaliy FOpeHus ), MolyuyeHue u MpuMeHeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIaMEHU
JUISl CBAPKU Y PE3KU METAJLIOB)

Tema 4.5. Apomatuyeckue

Conep:xanue yueOHOro MaTepuasa

yTIEBOIOPOIbI

ben3zou u Tonyon: cocraB, cTpoeHue, GU3NYECKue U XUMHUECKUE CBOICTBA (peaKkiuu
raJIOrT€HUPOBAHUS U HUTPOBAHUS ), [TOJIyY€HUE U IPUMEHEHUE. TOKCUYHOCTh apeHOB (BJIMSHUE
OeH30J1a Ha OpraHKU3M 4eJloBeKa). [ eHeTnueckas CBA3b MEX/y yIJIEBOI0POIaMH,
IIPUHAUIEKAIMMH K pa3JIMYHbIM KJ1accam

Tema 4.6. [IpupogHbIe HICTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

YIII€BOZOPOIOB

ITpupoanslit ra3 u nonmyTHble He(TsAHbIE Ta3bl. HedTh 1 e€ npoucxoxaenne. CrnocoOsl
nepepaboTKH He(TU: IEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaTUTUYECKUN ), THPOJIU3.
ITpoxykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH

u B ObITy. KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepaboTKu

Paznen 5. Kuciiopoagocoaep:xkammue

OPraHuvYeCKue COCIUHCHUSA

Tema 5.1. OnHOATOMHBIE CIUPTHI

Conep:xaHue y4eOHOro MaTepuaJia

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJ): CTPOCHUE, GPU3NYECKUE U XUMUYECKUE
CBOWCTBA (peakUuu ¢ aKTUBHBIMHM MeTaJlsIaMM, TaJOr€HOBOJOPOAAMHU, FOPEHHE), IPUMEHEHNUE.
Bogopoausie cBsizu Mexay MosekylamMu crnupToB. dusnosoruyeckoe JIEHCTBUE METaHONA U
9TaHOJa Ha OpPraHU3M YeJIOBEKa.

Tema 5.2. MHuoroaromMusbie

Conep:xanue yueOHOro MaTepuaJia
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CIIUPTHI

Crpoenue, (pu3nuecKre U XUMUIECKIE CBOWCTBA (B3aMMOJICHCTBHIE CO MIEIOYHBIMU METaJLJIaMH,
KauecTBEHHAas peaklys Ha MHOTOATOMHBIE CIIUPTHI). PUZNOIIOTUYECKOE NEHCTBIE HA OPraHU3M
yenoBeka. [[puMeHeHue riuuepruHa u STUICHTITUKOIS

Tema 5.3. Penoin

Conep:kanue y4eOHOTro MaTepuaa

Crtpoenue MoJeKyIbl, (pu3ndeckre u XumMuueckue cBoiicta penona. TokcuuHocTh (heHona, ero
¢bu3nonoruueckoe AelcTBrUe Ha OpranusM yenoBeka. [Ipumenenue dpeHomna

Tema 5.4. Asiperuasl 1 KETOHBI

Conep:xanue y4ye0OHOro MmaTepuasa

CTPOCHHUC, (bI/ISI/I‘IeCKI/Ie N XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS MW BOCCTAaHOBJICHHA,
Ka4C€CTBCHHBIC peaKI_[I/II/I), MOJIY4YCHHUC U ITPUMCHCHUC

Tema 5.5. KapOoHOBBIE KUCTIOTHI

Conep:xanue y4eOHOro MaTepHuaJia

Crpoenne, ¢Qusnyeckre W XHMHUYECKHE CBOHCTBAa (0OOLIME CBOWCTBA KHCJIOT, PEAKIUs
TepupUKalMK), ToJydyeHHe U mnpuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHUCIIOTHI Kak
MIPEICTaBUTENN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MorolILee JIeficTBHE.

Tema 5.6. Crnoxubie 3¢upbl

Coaep:xanue yueOHOro MaTepuaJia

Crnoxuble 3(UpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cinoxHbIX 3gpupoB. XKupsl.
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posis ;KUPOB

Tema 5.7. Yriesoasl

Conep:xanue yueOHOro MaTepuaJia

VYrneBoapl: cocTaB, KilacCHU(pUKalus YyrieBOJOB (MOHO-, AM- W mojucaxapuibl). ['mokoza —
POCTEHIIMIA MOHOCaXapHua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3UYECKUe U XUMHUYECKUE
CBOMCTBa IJIOKO3bI (B3auMmoaelcTBue ¢ ruapokcuaoM Meau (II), okucieHune amMMuadyHBIM
pactBopoMm okcuaa cepebpa (I), BoccraHoBieHHe, OpOXEHHE TIIOKO3bI), HAXOXICHHE B
NpUpOJe, TPHUMEHEHHE TIIOKO3blI, OMONIOTHYECKas pOJb B JKU3HEACATEIILHOCTH OpraHu3Ma
yenoBeka. @oTocunTes. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3a — TpeACTaBUTENb IMCAXapUI0B, TUAPOIN3 Caxaposbl, HAXOXKIEHHE B MPHUPOAE U
MIpUMEHEHHE.

[Momucaxapuapl: Kpaxmall v EJUTI0I03a Kak IpUpoaHbIe moauMepsl. CTpoeHHne Kpaxmala u
LEJITI0NI03b], (PU3NYECKHEe U XMMUUYECKHE CBOMCTBA Kpaxmaa (THIpOJIN3, KadeCTBEHHAs peaKiiysl
C MOJIOM)

Tema 5.8. Homenknarypa

IIpakTHYeckue 3aHATHA
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KHUCJIOPOJIOCOIepKAIINX
OPraHNYEeCKUX COCTUHEHUHN

Ipakmuueckas paboma  No9
COCITUHEHUI Y.

TpuBHuanpHas 1 MEKIyHAPOJHAS HOMEHKIIATYpa, XHMUYECKHE CBOMNCTBA, CIIOCOOBI MOTYICHUS
CIIUPTOB U (P)CHOJIOB, KAPOOHOBBIX KUCIIOT U APHUPOB, AIBJETUIOB U KeTOHOB. COCTaBJICHUE CXEM
peakiuii (B TOM YHCIIE 10 MPEJIOKECHHBIM IIETI0YKaM MPEBPAIEHUH ), XapaKTePU3YIOIIHX

XHMHYECKHE CBOMCTBA KHUCJIOPOJOCOACPKAIIUX OPTraHUYCCKUX COCI[I/IHCHI/Iﬁ

«HomeHknaTypa KHCIOPOAOCOJEP/KALIMX  OPraHMYECKUX

Tema 5.9. Puzuko-xMMHYECKHE
CBOMCTBA KHCIIOPOIOCOAEPKAIINX
OPraHUYEeCKUX COCIMHEHUMN

HpaRanecmle 3aHATHUSA

Ipaxmuueckas paboma NelO «Xumudeckue U (pU3NIECKHE CBOMCTBA KUCIOPOAOCOACPIKALTUX
OpPraHUYECKUX COCAUHECHUS.

HaGmoienue u onucanue peakiuii: TOPeHUe CIIMPTOB, KAYECTBEHHBIE PEAKIIMU OJTHOATOMHBIX
CupTOB (OKHCIIEHHE dTaHoyIa okcuioM Meau (I1)), MHOroaTOMHBIX CIMPTOB (B3aMMOICHCTBUE
rmtepuna ¢ ruapokcuiom meau (1)), anbaeruoB (okuciaeHNe aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u runpokcunom menu (1), B3aumoaeiicTBue kpaxmania ¢ HOJIOM), U3y4€HHE CBOMCTB
pacTBOpa YKCYCHOM KHCIIOTHI

Pa3znen 6. A3oTcoaepikaniue opraiHnyecKkue coeIuHeHus

Tema 6.1. AMUHEL

Conep:xanue y4eOHOro MaTepHuaJia

AMMHBI: METHJIAMHH — HpOCTCfIH.IPIﬁ npeacTaBUTCIIb aMHHOB: COCTaB, XUMHUYCCKOC CTPOCHUC,
(1)I/I3I/I‘-ICCKI/I€ U XUMHWYCCKHE CBOfICTBa, HaxXO0XICHUC B IIPpHUPOAC

Tema 6.2. AMUHOKHUCIOTHI

Conep:xanue yueOHOro MaTepuasa

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe OpTraHU4YC€CKUC COCIUHCHU . dusznyeckue U XUMHUYECKHIE
CBOIMCTBA aMHUHOKHUCIIOT (Ha npuMepe FJ'II/II_II/IHa). buonorunyeckoe 3HaueHHE aMHUHOKHUCJIOT

Tema 6.3. benku

Conep:xanue yueOHOro MaTepuaJia

benku kak npupoaHsie nonumepsl. [lepBuyHasi, BTOpuuHas U TPETUUHAs CTPYKTypa OENKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TUAPOIIN3, IeHATypallysl, KaueCTBEHHbIE peaKui Ha OeIKU

Pa3nes 7. BeicOkOMOJIEKYJISIPHBIE

COCIMHCHMU A

Tema 7.1. Ilimactmaccel.
Kayuyku. Bonokna

HpaKanecmle 3aHATHUSA

[Ipaktuueckast pabora Nell. «CuHTe3, aHanmu3 © KiIaccu(UKAIMS BBICOKOMOICKYISPHBIX
COEeIMHEHUI

OCHOBHBIE TIOHSTUSL XUMHUU BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN: MOHOMEp, THOJUMED,
CTPYKTYPHOE 3B€HO, CTENEHb IOJUMEpPU3alNM, CpPeAHss MOJeKyJspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TOJIMMEPU3alis U MMOJTUKOHICHCALIUS

Pa3nea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKAa
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Tema 8.1. Xnmuyeckue | CogepskaHue y4eOHOTo MaTepuaa 2
TEXHOJIOTUU

B IIOBCEHEBHON
u npogeccuoHanbHOM
JESITEIbHOCTH YEJIOBEKA

[IpaBuia SKOJOTHYECKU IIETIECOOOPA3HOTO TMOBENEHUS B OBITY M TPYAOBOW AEATENBHOCTH B
LEeIsIX COXPaHEHHs CBOETO 370pPOBbS M OKPYXKAIOWIEH MNPUPOJHOW Cpelbl, ONACHOCTh
BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEILECTB  OTIENbHBIX  KJIACCOB
(yraeBogopozsl, CHUpPThL, (EHONbI, XJIOPOPraHWYECKHE NPOU3BOJHBIC, ANBIACTUABI U Ap.),
[10Ka3aTelb MPEAEIbHO JOIMYCTUMON KOHIEHTPALMU U €0 UCII0JIb30BaHuUE.

Ponp xumum B obGecriedeHUM H5KOJOTMYECKOM, 3HEpPreTMYecKod M MHIIEeBOH Oe30macHOCTH,
pa3BUTUM  MEAMLIMHBI, CO3JAaHMM HOBBIX MarepuaJoB (B 3aBUCUMOCTH OT BHJA
po¢eCCUOHATILHON JEeSITEIbHOCTH), HOBBIX MICTOUHUKOB YHEPIUH (QJIbTEpPHATHUBHBIE UCTOUHUKU
sHepruu). lloHATHE O HaydHBIX METOJAaxX IO3HAHUSA BEIIECTB M XHMHUYECKUX pEaKLui.
IIpencraBnenus o0 OOLIMX HAay4HBIX HPUHIMIIAX MPOMBIIUIEHHOIO IOJYYEHHUs BaXKHEHIIMX
BELIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHOU KUCIIOTHI, METAHOJIa)

HToroBasi KOHTpPOJIbHasI padoTa 2
IlogBenenue UTOroB 2
Hroro yacos 72

[TocnenoBarenbHOE TEMATHUECKOE MJIAHUPOBAHUE COJEpKaHUS pabouell mporpammbl 0011e00pa30BaTeIbHON yueOHON JUCIMILIMHBI, KaJeHIapHbIe
00bEMBI, BUBI 3aHATUH, POPMBI OpraHU3alUU CAMOCTOSITEIbHON pabOThl TAK)KE KOHKPETU3UPYIOTCS B KalleHAapHO-TeMarniyeckoM iane (IIpunosxenue Ne

1Y)

13




3. ®OHJ OHIEHOYHBIX CPEJCTB JIJIsI IPOBEJIEHUSA TEKYIIEA 1
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHATIIMHE

®onn oneHouHbIX cpeacTB (naee — DOC) — KOMIUIEKT METOAMUYECKUX U KOHTPOJIbHBIX
MaTepuasoB, UCIOIb3YEMBIX IIPU MIPOBEACHUH TEKYIIETO KOHTPOJIS OCBOCHUS PE3yIbTaTOB
o0yudeHus u npomexxyrouHoi arrecrauui. (Ilpunoxxenue).

TunoBbie KOHTPOJIBHBIE OIICHOYHBIE CPEACTBA, HEOOXOUMBIC JIJIsl OIICHKW 3HAHWMA, YMEHUH,
HaBBIKOB U OIIbITA JESITEIbHOCTH, XapaKTEPU3YIOLIUX ITAIBl (POPMUPOBAHUS KOMIICTCHIIHH B
nporecce OCBOSHHsI 00pa30BaTeIbHON IIPOrPaMMBbl M METOIUUECKHIE MaTePHAIIbI, ONIPEICIISFOLIHe
HpOLEAYPHI OLICHUBAHUS 3HAHHI, YMEHUH, HABBIKOB H OIIBITA JCITEILHOCTH, XapaKTEPU3YIOIINX
9Tarbl POPMUPOBAHUS KOMITCTCHIIMH MpecTaBiIeHb! B [IpriioxkeHn .

4. YCJIOBUMSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

4.1. TpedoBaHUSI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecle4eHn 0
Peanmuzanus mporpaMmbl JUCHUILIMHEL TpeOyeT Hauuuusi y4eOHOH ayAuTOpHH JUIs
paboThr Ne31.
Ob6opynoBanue yueOHOro kabuHera: yueOHas meOenb, ydeOHas JOcka, pabodyee MecTo
IpernoaaBaTes.

4.2. YueOHO-MeTOAUYECKOe U HHPOPMAIIUOHHOE 00ecriedeHHe TUCUMILIUHBI (MO1YJIs1)

4.2.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON YU4eOHOI JTUTepaTyphbl, HEOOXO0AUMOI IS
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

OcHoBHasi yueOHasi iuTEpaTYypa:

1. Opranuueckass XuMHs: Y4eOHUK JJsl CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus /
Xaxanuna T.HW., OcunenkoBa H.I.— Mocksa: WzmarensctBo IOpaiit, 2026. —
337 c.— [Dnextponnsiii pecypc]. —  URL: https://urait.ru/bcode/582530 (nata
obpamenus: 15.03.2026).

2. Xumus: yuyeOHHK M NPAKTUKyM JJs CpeJHero mnpodeccuoHanbHOro oOpa3oBaHus /
Hukonsckuit A.b., CyBopoB A.B.— 2-e wusn., mnepepad. u pon. — Mocksa:
WznarensctBo  IOpaiit, 2025. — 507 c.—  [OnekTpoHHBIM  pecypc]. —
URL: https://urait.ru/bcode/562271 (nata oopamienus: 28.08.2025).

3. O6mas xuMusa: Y4eOHMK Ui cpelHero mnpodeccuoHalpHOro obpa3oBaHus / ['nuHKa
H. JI.; mon penaxmueit [lonkosa B. A., babkoa A. B. — 20-e uza., nepepad. u gom. —
Mocksa: MznarensctBo [Opaiit, 2025. — 717 c.— [OnekrtpoHHbIi pecypc]. —
URL.: https://urait.ru/bcode/569091 (nata oOpamenus: 28.08.2025).

JlonoJIHNTEIbHAS y4eOHas1 JUTepaTypa:

1. Xumus. bazoBbiii ypoenb: 10—11 xkjaccsl: y4eOHUK I CpEeIHEro OOIIEro
obpazoBanus / 1. B. Audunorenosa, babkos A. B., [lonkoB B. A. — 2-e u3na., ucnp. u
non. — MockBa: U3marensctBo Opaiit, 2026. — 290 c. [DnekTpoHHBIH pecypc]. —
URL: https://urait.ru/bcode/589219 (nara obpamenus: 15.03.2026).

2. OOmas xumusd. 3a1a4u U yIPaXKHEHUs: YI€OHUK U IPAKTUKYM JUIS CPETHETO
npodeccuonansHoro oopazosanus / ['munka H. JI.; mox penakuueit B. A. [Tonkosa,

A. B. babkoBa. — 14-e uzn. — Mocksa: UznarenscTBo FOpaiit, 2026. — 227 ¢. —
[DnexTponnslii pecypc]. — URL: https://urait.ru/bcode/583970 (nara obpareHus:
15.03.2026).

3. Opranuueckast Xumus. TecThl: yueOHHUK Ul CPEAHETO MTPOPECCHOHATHLHOTO

oOpazoBanus / HoBokmanosa A. JI. — Mocksa: M3narensctBo 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

[Dnexrponnsiii pecypc]. — URL: https://urait.ru/bcode/567618 (nata oOpamieHus:
28.08.2025).

4.2.2. TlepeyeHb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKALNOHHON ceTH «UHTepHET»
(nanee - ceTb «AHTEpHETY), HEOOXOAUMBIX JIJIsl OCBOEHHUS JUCUMILIMHBI (MOTYJs1)

Ne | HanMeHoBaHMe 3JIEKTPOHHOM 0M0JIMOTEYHON CHCTEMbI

ba3a 351eKTpOHHBIX EPUOIUYECKUX U3TAHUI

9BC «Jlaup»

basa naHHbBIX «1eKTPOHHO-O0MOIMOTeUHas cuctema elibrary»

OBbC «YHuBepcutTeTckas OMOIMOTEKA OHIIAWHY

DNeKTPOHHO-O0MOIMoTeYHas cucTeMa Znanium

QU IWINIE

DnekTpoHHO-6uGHoTeuHas cuctema «95C KOPAUT

Ne Anpec (URL)

1. http://www.edu.ru — @enepanbHblil 00pa30BaTEIbHBIN MOPTAI

4.3.3. Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOTHIA, HCMOJIb3YEMbIX MPH OCYIIECTBJIEHHHT
00pa3oBaTeIbHOI0 Mpolecca Mo JUCHUILINHE (MOYJ/I10), BKJIIOYAs NepevyeHb
NMPOrpaMMHOro o0ecnedeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTeM (IIPH
HEe00X0IUMOCTH)

Ne | HamMeHOBaHHMe MPOrpaMMHOro odecneyeHust
1. | Windows 10

5. UHBIE CBEJJEHUSA U (MJIN) MATEPHUAJIbBI
5.1. IlepeyeHnb 00pa3oBaTeIbHBIX TEXHOJIOI M, HCIIOIb3YEMbIX IIPH OCYILECTBICHUH
00pa30BaTe/ILHOIO NPOLECCa MO AUCHHUILINHE

AKTUBHBIE W WHTEpAKTHBHBIE (OPMBI MPOBEACHUS 3aHATHH pPEATM3YIOTCS TIPH
HOJArOTOBKE IO MpOrpaMMaM CpelHero MpoQeccuoHaIbHOro OO0pa30BaHUs M IPEAINOIararT
o0ydeHue B coTpyaHudecTBe. Bece ydacTHHKM 00pa3oBaTenbHOTO Mpoliecca (MpenoaaBaTeNb 1
CTYAEHTHI) B3aMMOJAEUCTBYIOT JApPYr C Jpyrom, oOMeHHBarOTcs HH(pOpMalueil, COBMECTHO
pemaT MpoOJieMbl, MOJEIHPYIOT CHUTyalldd B arMocdepe Iel0BOr0 COTPYIHHYECTBA,
ONTUMAJILHOW /711 BBIPAOOTKM HABBIKOB U KadecTB Oynymiero npodeccruonana. Mcnoab3oBaHue
AKTUBHBIX W WHTEPAKTHUBHBIX (OPM YyUEOHBIX 3aHATHH IO3BOJISIET OCYIIECTBISTH OIICHKY
YCBOEHHBIX 3HaHUH, CPOPMHPOBAHHOCTM YMEHMH M HABBIKOB, KOMIIETEHLIMH B paMmKax
IpOIEeyphl TEKYHIETO KOHTPOJIS TO AWCIUIUIMHE. AKTHUBHBIE W WHTEPAKTUBHBIE (OPMBI
y4eOHBIX 3aHATHH peanu3yloTcs MpernojaBaTesieM COIJacHO pabodel mporpamMme y4deOHOM
TUCIUTUTAHBL. JIeKnus ¢ pa300poM KOHKPETHBIX CHUTYaIHid 1Mo (opMe opraHu3ayy Moxoxa Ha
JEKIHMIO- TUCKYCCHUIO, B KOTOPOH BOIPOCHI AJIsi 0OCYX/IE€HUS 3aMEHEHbl KOHKPETHON CUTYaIuei,
npeyiaraeMoil oOydaromuMes Ui aHajld3a B YCTHOW WM nmucbMeHHOUW dopme. ObcyxneHne
KOHKPETHOW CHUTYyallud MOJKET CIY)KUTh TNPENoJel K JanbHeHIIeld TpaJullMOHHON JIEKIUH U
UCTIONIB30BaThCS IS aKIEHTUPOBAHUS BHUMAHWS ayJUTOPHH Ha H3ydaeMOM MaTepuae.
['pynnoBasi AuCKyccus — 3TO IyOJUYHOE OOCYXJAEHUE WM CBOOOJHBIH BepOalbHBIA OOMEH
3HAaHUSIMH, CYXJICHUSMH, HISSIMH HJIM MHEHUSMH I10 TIOBOJY Kakoro-Iu0O0 CIIOPHOTO BOIPOCa,
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npo6aembl. Ee cylecTBeHHBIMU YepTaMH SIBJISIIOTCSI COYETAHNE B3aUMOIOTIONIHSIONIETO TMAJIora
U O0OCYKIEHHUSA-CIIOPA, CTOJKHOBEHHME pa3IMUYHBIX TOYEK 3pEHMs, MO3uLMi. Bo3moxHOCTH
METO/a IPYIIIOBOM JUCKYCCHUMU:

- YYaCTHMKHM JUCKYCCHUHM C Pa3HBIX CTOPOH MOIYT YBUJAETh MHpOOJIEeMy, CONOCTaBIIsA
IIPOTUBOIIOJIOKHBIE TIO3ULIUU;

- YTOUYHSIOTCS B3aUMHBIE MIO3ULIMH, YTO, YMEHBIIAET CONPOTHUBIIEHUE BOCIIPUATHIO HOBOI
uHpOpMaLnu;

- B IIPOLIECCE OTKPBITHIX BBICKA3bIBAHUM YCTPAHSETCA SMOLMOHAIBHAS IPEIB3SATOCTh B
OLIEHKE TIO3ULIMH MAPTHEPOB M TEM CAMBbIM HUBEIUPYIOTCSI CKPBIThIE KOH(JIUKTHI;

- BBIpa0aThIBAETCS IPYIIIOBOE PELIEHUE CO CTATYCOM I'PYIIIOBOM HOPMBI;

- MOXKHO MHCIIOJIb30BaTh MEXAHU3Mbl BO3JIOKCHHWS W IPUHATHS OTBETCTBEHHOCTH,
YBEJIMUUBAsl BKJIIOUEHHOCTh YYaCTHUKOB AMCKYCCHUU B IOCIEAYIOUIYIO PEAM3ALMI0 TPYIIIOBBIX
peLIeHu;

- YIOBJIETBOpPSIETCA MOTPEOHOCTh YYAaCTHUKOB JMCKYCCUU B IPHU3HAHUM U YBa)KEHUH,
€CIIM OHU TPOSBUWIM CBOIO KOMIIETEHTHOCTb, U TEM CaMbIM IOBBIIIAETCS APPEKTUBHOCTh HX
OTJIa4¥ U 3aMHTEPECOBAHHOCTb B PEIICHUH I'PYIIIIOBOM 3a1a4u.

OcHoBHBIE PYHKINHU MPETOAABATENS TP MPOBEACHUH TUCKYCCHU:

- hopmynupyet npobaemMy U TeMy AUCKYCCHH, 1aeT UX paboudne onpeeseHus;

- CO3J1a€T HEOOXOJMMYK0 MOTHBALMIO, II0Ka3bIBA€T 3HAYUMOCTb IPOOJIEMBI UL
YYaCTHUKOB JUCKYCCHH, BBIIEISET B HEH HEPEUICHHbIE W IPOTUBOPEYMBBIE MOMEHTHI,
OIIpeIeTIsIeT 0XKUIAEMBIN PE3ysIbTaT; - CO3AaeT JOOPOKETATEIbHYI0 aTMOCchepy;

- (hopMynupyeT BMECTE C y4aCTHUKAMHU IIpaBUJia BEIEHUS IUCKYCCUY;

- 1oOMBaeTcsl OJTHO3HAYHOI'O0 CEMAHTUYECKOT0 IOHUMAaHUSI TEPMUHOB U MTOHSITHIA;

- CIOCOOCTBYET MOJIEP’KAHUIO BHICOKOTO YPOBHS aKTMBHOCTH BCEX YYAaCTHHMKOB, CIEIUT
3a COOJIIO/IEHHEM PEerIaMeHTa U TeMbI JUCKYCCHUH;

- (ukcupyeT Npe/UIOKEHHbIE MJIed Ha IUIaKaTe MM Ha JIOCKe, 4TOObl HCKIIOYUTh
IIOBTOPEHHUE U CTUMYJIMPOBATH JTONIOJHUTEIBHBIE BOIPOCHI;

- y4acTByeT B aHaJW3€ BBICKA3aHHBIX MWJEH, MHEHMM, NO3ULUHM; MOJBOIUT
IIPOMEXKYTOUHBIE UTOTH, YTOOBI U30€KaTh ABMXKEHUS JUCKYCCUU IO KPYTY;

- 000011aeT MPEe/UI0KEHUS, BbICKA3aHHbIE TPYIIION, U MOABITOXKHUBAET BCE JIOCTUTHYTHIE
BBIBOJIbI U 3AKJIFOUECHUS;

- CPaBHUBAET JOCTUTHYTBIM pPE3yJbTaT C UCXOAHOMU Lenblo. IIpu mpoBeneHnu IUCKYyCCUU
MOTYT HCIOJIb30BAThCA Pa3IMUHbIe OpraHU3aMOHHbIE (POPMBI 3aHATUH.
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I MacnopT (poHI0B OLIEHOYHBIX CPEACTB

O06J1acTh IPUMeEHEHUs

®onj ouneHouHbIx cpeactTB (OPOC) nmpeaHazHayeH I MPOBEPKU PE3YIIHTATOB OCBOCHUS
qucuurmuabl OVYIL.09 Xwumus, BXOJsAUIed B COCTaB IPOrpaMMbl MOJATOTOBKH CHEIMAIMCTOB
cpenHero 3BeHa 1o crnenuanbHocTH 44.02.01 [omkonsHoe oOpa3oBanue (BocmuraTtens nerei
JOIITKOJIPHOTO BO3pacTa B MOJHJIMHTBAILHON oOpa3zoBaTenbHON cpene). OObeM dacoB Ha
ayIUTOPHYIO HArpy3Ky IO AUCIHUIUIHHE 72 Yaca (o4Hast popMa 00ydeHus).

2. ®opMBbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB OCBOCHUSI M CIUTIMHBI
KoHTponb M oneHka pe3ysbTaTOB OCBOECHHS — O3TO BBISIBICHHE, U3MEPEHHE M OLICHUBAHUE
pEe3yIbTaTOB OCBOEHHS JUCLIMILIMHBI.
B cooTtBercTBUM C yueOHBIM IJIaHOM crienuanbHOCTH 44.02.01 [lowkonvHoe obpazosanue
(Bocnumamenv 0emetl 0OUWKONIbHO2O 803PACMA 6 NOJUIUHSBAILHOU 00pa308ameibHOl cpede).
pabouell mporpaMmMoN JIUCHUIUIMHBI XUMHUS IPEIyCMaTPUBAETCS TEKYILIUNA U IPOMEXYTOUYHBIN
KOHTPOJIb PE3yJIbTATOB OCBOEHHUS.

2.1 ®opMbI TeKyl1ero KOHTPOJIS
Tekymmii KOHTPOJb YCIIEBAEMOCTH IPEJCTaBiseT cOOOM NPOBEPKY YCBOEHHUS Y4eOHOro
MaTepuaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00yJYeHHUSI.
Texkymmii KOHTPOJIb pe3yJbTaTOB OCBOEHHUS JUCLUIUIMHBI B COOTBETCTBUH C paboueit
IpOrpaMMOl M  KaJeHJAapHO-TEMAaTUYECKUM IIJJaHOM [POUCXOJUT TPU  HCIOJIb30BAHUU
CJICAYIOLIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:
— bINOJIHEHUE NPAKMU4ecKux pabom,
- NPOBePKa BbLINONHEHUSI CAMOCMOAMENbHOU pabombl 00yYaOuuxcs,
- NPOGepKa GbINOJIHEHUS KOHMPOIbHLIX PAOOM.
Bo Bpems nmpoBefieHHsl y4eOHBIX 3aHATUN JOMOJHUTEIBHO MCHOJIb3YIOTCS CIENyIoUIe (pOpMbl
TEKYLLEr0 KOHTPOJIL — YCIMHbLU ONPOC, peuieHue 3a0ad, mecmupoeanue no memam omoenbHbuixX
3aHAMUII.
Bbino/iHeHHEe W 3aIMTA NMPaKTHYecKUX padot. [IpakTrueckue paboThl MPOBOIATCS C LENBIO
YCBOEHMSI U 3aKpeIUICHUs] pe3yJbTaTOB OCBOCHUS AMCLUUIUIMHBL. B X01e mpakTndyeckoit paboThl
oOyyJaroImuecs: y4arcsi uUcnob306amov (opmynivl, aHATUIUPOGAMb NOTYYEHHble Pe3yIbmamol U
oenamu 6b1600bl, ONUPAACH HA MeOPemUiecKue 3HAHUs.
Cnucok mpakTHUECKUX padorT:
[Tpaktuyeckas pabota Nel «OcCHOBHbBIE KOJMYECTBEHHbIE 3aKOHBI B XHMHHM M PAaCUeThl I10
YPaBHEHUSM XUMHUYECKHX PEAKIIHI»
[TpakTnyeckas pabota Ne2 «M3ydeHue nepuoguuecKux 3aKOHOMEPHOCTEH M X B3aHMMOCBSI3U CO
CTPOEHHEM aTOMOB)
[Tpaktnyeckas pabora Ne3 «CtpoeHue BelecTBa U NpUPOAa XMMUYECKOH CBSI3U»
[TpakTnueckast padora Ne4 «AHaiIM3 cocTaBa M CBOMCTBA BEIIECTB HA OCHOBE MAapKUPOBKU
TOBAapOB OBITOBOI XUMMI»
[TpakTnueckast padota Ne5 «HomeHknaTypa HEOpraHM4eCKHUX BEIECTBY
[Tpaktudeckas pabota Ne6 «BausHue pa3nuuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHMUYECKOU
peakuumn»
[TpakTuyeckas padora No7 «DU3NKO-XUMUYECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY
[TpakTnueckas pabota Ne§ «HomeHknaTypa opraHMuecKUX BEIIECTBY
[Ipaktuyeckas pabora Ne9 «HomeHknarypa  KHCIOPOIOCOJEPKAIIUX  OPraHMYECKUX
COECTUHEHUI
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[Tpaktuyeckas pabota NelQ «Xumuueckue u (pusnyueckue CBOWCTBA KHUCIOPOAOCOICPIKALINX
OpPraHUYECKUX COCIUHCHHS

[Tpaktuyeckas pabora Nell «CuHTe3, aHanM3 M KIACCH(PHUKAIMSA BBICOKOMOJEKYISPHBIX
COEIUHEHUI

IIpakTnyeckas padora Nel «OCHOBHbIE KOJIMYeCTBEHHbIE 3AKOHbI B XUMHHU U
pacuyeThbl 0 yPABHEHUSIM XMMHYECKUX PeaKIHii»

1. JlaiiTe onpeneneHre OTHOCUTENIBHON aTOMHON Macchl. B Kakux equHMIIAX OHA U3MEpSETCS U
YTO MOKa3bIBaeT?

2. Jlaiite ompeneneHue OTHOCUTEIBHOM MOJEKYyJIspHOW Macchl. Kak oHa paccuuThIBaeTcs IO
XUMUYECKOH hopmye?

3. Cdopmynupyiite, 4ro Takoe MOJIspHAas Macca. UYemM OHA YHCICHHO OTJIMYACTCS OT
OTHOCHUTEIIbHOU MOJICKYJISIPHOU Macchl?

4. [aiite ompeneneHue KOJIMUYECTBY BemiecTBa. Kakas Qusnueckas BenuuMHA NPUHATA 32
€/IMHUILY KOJIMYECTBA BELIECTBA U Y€MY OHa paBHa?

5. Copmymnupyiite 3akoH ABoraipo (s ra3oB). Kakue ciecTBUs BEITEKAIOT U3 3TOTO 3aKOHA?
6. [laiite onpeneneHne MoJasipHOMY 00beMy ra3a. UeMy OH paBeH IIPU HOPMAJIbHBIX YCIOBUAX U
nouemy?

7. Uto Takoe HOpMasbHble yciaoBus (H.y.)? Ha3oBuTe 3HaueHMs TeMIIepaTyphl U 1aBICHHUS.

8. Haiite ompeneneHue OTHOCUTEIbHOW IUIOTHOCTH OJHOTO Ta3a IO JpYroMy. 3alulInTe
dopmyy 1 pacyeTa IIOTHOCTH ras3a 110 BOAOPOAY U IO BO3AYXY.

9. Uro Takoe maccoBasi J0Js BemecTBa (win 3neMenTa)? 3anumute (GOopMyiTy W TOSCHUTE, B
KaKMX €IUHMIIAX OHA BBIPA)KAaeTCsl.

10. B yem cyTh CTEXMOMETPUUYECKUX PACUETOB [0 YPaBHEHUAM XMMHUECKUX peakuuii? [louemy
IpU pacyerax BaXHO YUUTHIBATh KO3(PPULUEHTHI?

IIpakTuyeckas padora Ne2 «M3yueHne nepuogu4ecKuX 3aKOHOMEPHOCTENH M UX
B3aMMOCBSI3U CO CTPOEHUEM ATOMOB)

1. VYkazarpb 3J€MEHT, B aTOME KOTOPOro: a) 25 mpoToHOB U 13 31ekTpoHOB, 0) 41 IpOTOH U
20 37€KTPOHOB.

2. Ompenenutsb JiBa dJIEMEHTA, B aTOME KOTOPBIX Ha MOCJIETHEM YPHEPreTHYECKOM yPOBHE: a)
4 BaJIEHTHBIX JIEKTPOHA, 0) 7 BaJICHTHBIX AJIEKTPOHA.

3. HasBath naBa dJeMeHTa, B aTOME KOTOPBIX: a) 3 »HEpreTMUecKuX YypoBHS, 0) 5
HHEPreTUYECKUX YPOBHS.

4. Ha3zoBuTe 371€MEHTHI, UMEIOIINE CIETYIOINE IEKTPOHHbIE (POPMYJIBI:

5. a) 1s%2s%2p®3s3p’,

6. 6) 1s*2s*2p®3s%4s’,

7. B) 1s725%2p"3s*3p°4s°3d'%4p®5s'4d’.

8. VYkazaTh MecCTONONOKEHHE DIEeMEHTOB B lleprogmyeckoll CUCTeME XHMHYECKHX

sanemenToB J[.W. MeHneneeBa, HamuIIuTe OJIIEKTPOHHBIE (OPMYIBI ATOMOB JaHHBIX
anemeHToB: a) Ne37, 6) Ne30, B) Ne24, 1) Ne50.
YeM CXOTHBI U Y€M OTIUYAIOTCS 110 COCTaBY U30TOTIBI: ) 4019K 39191{, 0) 3517C1 3717C1.

10. HazoBuTe NUIIHUAN OKCHJI B PSIAY: OKCHJT KalbLIMs, OKCUJ KIS, OKCHJ YIIepoaa, OKCU]L
MarHus.

11. MaitTe onpeneneHre XUMHYECKOTO dJIEMEHTA.

19



12. Kak omnpenenuTs 4Uciao MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aToMme? JloKa)xuTe, 4To
aTOM — DIIEKTPOHEUTpanbHas YacTUILIA.

13. JlaifTe onpezaesieHne U30ToIa.

14. Yucno momsITOK KiaaccupUKAIIMU XUMUIECKUX demMeHToB a0 J[.M. MenneneeBa, cunras
BapuaHThl Tabmui, nocrurano 50. Hexoropeie u3 yuensix (JI. Meiiep, 1. Heronenmc)
OuYeHb OJIM3KO MOJOILIM K OTKPBITHIO 3aKOHA. M Bce e UM He ynajoch JIOBECTH CBOU
NONBITKA JO0 3aBEpUICHMs. YKaXHUTE€ OCHOBHOM HENOCTaTOK B paboTax Bcex
npenmectseHHUKOB .M. MeHnneneena.

15. Yto mosiokuiI B OCHOBY KiIacCU(pUKAIIMN XUMUYEeCKHX 31eMeHToB [|.M1.Menneneen?

16. Ha3oBuTe naTy OTKPBITHS EPUOAUYECKOTO 3aKOHA U €0 COBPEMEHHYIO (POPMYITUPOBKY.

17. Kem u rae padoran [I.11. MenzeneeB BO BpeMsi CBOETO BEIMKOTO OTKPHITHS?

18. Koro [I.M.MenaeneeB Ha3bIBal «YKPENUTEIAMU» EPUOANIECKOTO 3aKOHA?

IpakTnyeckas padora Ne3 «CTpoeHne BelecTBa U NPUPOIA XUMHYECKOH CBSI3I)

1. Hamummte TOMHYIO SIIEKTPOHHYIO (Gopmyiny (B BHIE IOCICIOBATEIBHOCTH YPOBHEH W
MOYPOBHEH, HAIIPUMED, 1s% 2s° 2p°...) s atoma Azora (N).

2. Hanmumwmre nonxyro 31eKTpOHHYIO hopmyny i atoma Amtomunust (Al).

3. Hanmmmre moiHyro 31eKTpoHHY0 hopmyny s atoma Xiopa (Cl).

4. HanumuTe moJTHYIO 3JEKTPOHHYI0 hopmyity juist atoma Kanenus (Ca).

5. dns atomoB A3orta, AmoMuHus, Xiopa u Kamblusi cocTaBbTe 3JIEKTPOHHO-TpahUUECKYIO
cxeMy (M300pa3uTe pacrpeeieHue JICKTPOHOB MO0 KBAHTOBBIM STYEHKAM C MTOMOIIBIO CTPEJIOK 1
U |) U BHEIIHETO SHEPTETHYECKOTO YPOBHSI.

6. Ompenenure, CKOJILKO HECIIAPEHHBIX AJIEKTPOHOB COACPIKUTCS HA BHEUTHEM YPOBHE B aTOME
Azota u B arome Xiopa. CrenaidTe BBIBOJ, KaK YMCIIO HECHAPEHHBIX JIEKTPOHOB BIMSET HA
BAJICHTHOCTh JICMCHTA.

7. Hanumure NoJHY0 IEKTPOHHYIO (GOpMyITy U HOHA Cephl S*.

8. Harummre moJIHYIO 9IeKTPOHHYIO GOpMyITy UTsi HoHa MarHms Mg?*.

9. M306pasuTe 3IEKTPOHHO-TPAHUCCKYI0 CXeMy BHEIIHEro YpOBHs UIs HOHOB S° m Mg
VKaXuTe, KAKOMYy UHEPTHOMY ra3y COOTBETCTBYET JJICKTPOHHAs KOH(MUTYpalus KaxJIoro H3
ATHX HOHOB.

10. OmpenenuTte TUN XUMHUYECKOW CBSA3M (KOBaJIEHTHAas HEMOJspHas, KOBAJIEHTHAs MOJspHasi,
MOHHAs1, MeTajuInyeckasi) B cneayromux semecrax: NaCl, O,, H,O, Mg, CaCl,.

IIpakTuyeckas pa6ora Ne4 «AHAJM3 COCTABA U CBOWCTBA BelIECTB HA OCHOBE MAPKHUPOBKH
TOBApPOB ObITOBOW XUMHUK))

CocTaBsl TOBapOB JJIsl aHAIH3A!

1. Iumesas coma: NaHCO:s.

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

3. IloBapennas conb: NaCl, KIOs.

4. Hamatsipssiii ciupt (10%): NH3, H,O.

5. JIumonnas kuciora: C¢HgO7.

6. Xnopnast u3Becth (otdenuBarens): Ca(ClO),, CaCl,, Ca(OH)s,.

7. CtupanbHbiit mopomok (ymporieHHbIi): Na,COs, Na,SiO3, Na,SOy.
8. I'moxo3a (B Tadbnerkax): C¢Hi2Og.
9. Ilepexuck Bomopoaa (3%): H,O,, H,O.
10. Men mkonbHbI: CaCOs.
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1. BeimumuTe W3 BCEX COCTaBOB OTIEIBLHO HEOpPraHWMYECKue BemecTBa (B Bume Gopmyi) H
OTJENIbHO OPraHNYECKHE BEIIECTBa (B BUI€ Ha3BaHUH Win Gopmydn).

2. Jlns xaxaoro HEOpraHWMYECKOro BellecTBa M3 3alaHusi | yKakuTe, K KaKOMY KIJIAcCy OHO
OTHOCHUTCSI: OKCHUJI, KUCJIOTA, OCHOBaHUE (TUAPOKCU]T) WIH COJIb.

3. Jng Kaxkaoro OpraHW4yeckoro BellecTBa W3 3afaHus | yKakuTe, K KaKOMy KIJIAcCy OHO
OTHOCHUTCS: KapOOHOBAst KUCIOTA, CIUPT, aJbJAETH, YTICBO/.

4. 3amonHUTE TaOIUIy U1 Kaxxaoro ToBapa (10 mo3uiuii), ykazaB Ha3BaHHE TOBapa, Gpopmyiry
OCHOBHOT'0 BEIIIECTBA U €r0 KJIACC!

Ne Haszeanue ToBapa ®opmyiia OCHOBHOTO Knacc
BelIeCTBa COETMHEHUS
1. IIumeBas cona
2. YkcycHast Kuciora
3. IToBapenHnas comnb
4. HamateipHb1i ciupt
5. JlumoHHas KucaoTa
6. XJ10pHasi U3BECTh
7. CturpaJIbHbII IOPOLIOK
8. ['mroko3a
0. [Tepexuch Bomopoa
10. | Men

5. Jlng Bcex coieil U3 cOCTaBOB (MEpeuuciuTe UX (QopMysbl) YKaKWUTE, SBISIOTCS JIU OHH
CPEIHUMU WM KUCIBIMU (€CITH €CTh).

6. PaccunraiiTe OTHOCHTEIBHYIO MOJEKYISpHYI0O Maccy Mr ans cnenyrommx BeriectB: NaCl,
NaHCOs3, CH3COOH, CaCOs.

7. PaccuuraiiTe MmaccoByto aoiro Hatpusi Na B moBapeHHou conu NaCl (B %).

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

9. Paccuuraiite maccoByto oo kuciopoaa O B ykcyce CH3COOH (B %).

10. Hanmumure ypaBHeHue peakumu B3aummojencTBus numieBoit conbl (NaHCO3) ¢ ykcycHou
kucnotoit (CH3COOH). Kakoe razoo6pasHoe BemiecTBo Boiensiercs? ['e B ObITY HUCIONB3YyeTCs
9Ta peaxius’?

IIpakTnueckas padora Ne5 «HomeHK/I1aTypa HeOPraHM4ecKHUX BeleCTB)

1. OcyiecTBUTh NPAKTUYECKH CIIEAYIONINE MPEBPAIICHHUS:

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

2. Ocy1iecTBUTh NPAKTHYECKU CIEAYIOIINE TPEBPALCHUS:

C2H50H — CH3COH — CH3COOH

3. CocTaBbTe€ TE€HETHMYECKHE psAbl HATpHUs W JKene3a. 3aluIIUTe YpPaBHEHUS pEeaklMid, C
IIOMOUIBIO0 KOTOPBIX MOXHO OCYIIIECTBUTD MTPENIOKEHHBIE BAMU IIEPEXOIBI

4. Ilpu B3aumonelictBuu 12 r npeaeapHOro 0JJHOATOMHOTO CIUPTa ¢ HATPUEM BBIIEIHIOCH 2,24
1 Bojopoaa. Haiinute monekynsapHyio (opMyny CHOUpTa, HAMUIIATE (OPMYIBI BO3MOXKHBIX
M30MEPOB U HA30BUTE UX.

5./laiiTe onpeneneHns NOHITHIA: «T€HETUYECKAasl CBSI3b)», «T€HETUYECKUI PsiJ] BEILIECTBY.

6.B uem BrIpaxkaeTcs reHeTUYECKas CBSA3b MEXKIY yrieBo1opoaaMu?
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7.Kaxkas rpyrmima BeuiecTB JISKHUT B OCHOBE OOJBITMHCTBA T€HETHUECKUX IIETIOYEK?
8.Uto Takoe kuciaora?

9.JlaiiTe onpeieIeHUEe OCHOBAaHUEM.

10.B yeM B3aUMOCBS3b OPraHMYECKUX U HEOPTaHUYECKUX BEILIECTB?

IIpakTnyeckas padora Ne6 «Biusinue pa3jiMmuHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM
peakumum»

1. Ilepeunciure Bce OCHOBHBIE (DaKTOPBI, KOTOPBIE BIUSAIOT HA CKOPOCTh XUMHUECKOW PEeaKLuu
(HE MEHee IISITH).

2. OObBsicHUTE, TIOYEMY IpH TOBBIMICHUH TeMIepaTypsl Ha Kaxasie 10°C cKOpOCTh MHOTHX
peaknuii yBenumumBaeTcs B 2—4 pasa (mpaBuio Bant-I'odda). B dem dusuko-xumuyeckas
IIPUYMHA 3TOTO SIBICHUS?

3. Paznoxenue nepokcuna Bogopoa (H,O,) B 0OBIYHBIX YCIOBHSIX MPOTEKAET OY€Hb MEJJICHHO.
3anumuTe ypaBHEHHE dTOW peakiuu 0e3 Karamu3aTopa.

4. O0ObsicHUTE, KaK BiMseT qoOaBieHue auokcuaa mapraHia (MnO,) Ha CKOPOCTh pa3lioKeHUs
nepokcuaa Bogopoa. Yto npoucxoaut ¢ camuM MnQO, mociie OKOHYaHUs peakiuu?

5. 3amumuTe ypaBHEHHWE pEaKIHUHU Pa3IoKEeHHs MEepPOKCHIa BOJIOPOAa B TMPUCYTCTBUU
karanuzatopa MnQO,.

6. B KuBBIX OpraHm3max pasliO’K€HHE IEpPOKCHIa BOJOpPOJAa YCKOpseT (epMeHT Karanasa.
CpaBHute aeiictBue karanaszbl 1 MnO; kak kKataiu3atopoB. YTo oOmiero u B 4eM pasziuuue
MEXIy HUMU?

7. B Tpex mpoOupkax HaXoasATCs OAMHAKOBbIE 00beMbI 3%-HOro pacTBOpa MEPOKCUIa BOJAOPO/IA.
B nepByto no6aBuiIM HEMHOTO IMecka, BO BTOpyto — MnQO,, B TpeTbio ocTaBuin 6e3 1o0aBok. B
KaKol poOHpKe BbIAENIEHNE KUcIopoa OyneT Hauboiee MHTEHCUBHBIM U IIoYeMy?

8. Kak u3MeHHUTCs CKOPOCTh PeakIuy MEXy [IMHKOM U cosiHON kucnotoi (Zn + 2HCI = ZnCl,
+ H,), ecnu: a) yBenMYNTh KOHIIEHTPAIMIO KUCIOTH; 0) M3MEIbYUTH IIMHK; B) HArpeTh
peakuoHHyto cMech? OTBET MOSICHUTE IS KKJ0TO Cydasl.

9. HNana obparumas peakuus: Ny + 3H, = 2NH3 + Q (9x3orepmuueckas). Chopmynupyiite
npuniun Jle-Illatenbe.

10. Ucnonb3ysa npunuun Jle-lllaTense, onpenenure, B KaKyto CTOPOHY (B CTOPOHY MPSMOM UIU
oOpaTHOM peaklMM) CMECTUTCS paBHOBecue B cucreme N, + 3H, = 2NH3; + Q mpu: a)
MOBBILICHUH TEMIIEpaTyphl; O) MOBBILIEHUHN JIaBJICHMS; B) YBEIMUYEHUU KOHIEHTPALlUU BOJOPOJIa
(Hy); r) ynanenun ammuaka (NH3) u3 peakiimoHHoi cMmecH.

IIpakTnyeckas padora Ne7 « PU3NKO-XMMHYECKHE CBOMCTBA HEOPraHUYECKUX BelIeCTB)

1. 3anumuTe ypaBHEHHs peakLui, XapakTepU3YIOIUX XMMHUYECKHE CBONCTBA METAUIOB (Ha
npuMepe LUHKa Zn): B3aUMOJAEWCTBHE C KHUCIOPOAOM, C COJITHOM KHCIOTOH, C PacTBOPOM
cynbdara menu (CuSOy).

2. 3anumuTe ypaBHEHHUS PEaKIWi, XapaKTepU3yIOINX XUMHUYECKHE CBOWCTBA HEMETAIJIOB (HA
npuMepe cepbl S): B3aUMOJIEHCTBHE C KHUCIOPOJOM, C BOJOPOZOM, C MeTajjgaMu (Ha ImpuMepe
kenesa Fe).

3. 3amummMre ypaBHEHHs pPeEaKIMH, XapaKTepU3YIOIIUX XHUMHYECKHE CBONCTBA OCHOBHBIX
oKkcu0B (Ha mpumepe okcuaa kanbims CaO): B3aumopeiicteue ¢ Bojoi, ¢ kuciaoroi (HCI), ¢
KHUCIOTHBIM OoKcuaoM (CO»).
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4. 3anumuTe YpaBHEHHUS pEaKIHid, XapaKTEePHU3YIOIIUX XUMHYECKHE CBOMCTBA KHUCIOTHBIX
OoKcuI0B (Ha mpumepe yriekucioro raza CO,): B3aumojeicTBre ¢ Booi, ¢ menoubto (NaOH), ¢
ocHOBHBIM okcujioM (CaO).

5. 3anuiuuTe ypaBHEHHS pPEaKIMii, XapaKTepU3YIOIIUX XHUMHUYECKHE CBONCTBAa amM(pOTEpPHBIX
okcuioB (Ha mpumepe okcuna amomurus Al,Os3): B3aummopeiictBue ¢ kucnoroit (HCl) u ¢
mienousto (NaOH).

6. 3anuiuuTe ypaBHEHUs pEaKUui, XapaKTEpHU3YIOLIMX XHMHUYECKHME CBOMCTBA KHUCIOT (Ha
npumepe cepHoit kucioTel H,SO4): B3auMopeiicTBue ¢ MetamuioM (Zn), ¢ OCHOBHBIM OKCHJIOM
(CuO), ¢ ocnoBanuem (NaOH), ¢ conbro (BaCly).

7. 3anummuTe ypaBHEHHS DPEAKIWN, XapaKTEPHU3YIOIIMX XUMHYECKHE CBOMCTBA OCHOBaHUH (Ha
npumepe ruapokcuna Hatpus NaOH): B3ammopeiictBue ¢ kucnoroit (HCl), ¢ kuciaoTHbIM
okcusioM (COy), ¢ conbio (CuSOy).

8. 3anumuTe ypaBHEHHS PEaKIHid, XapaKTEPH3YIOIUX XHUMHUYECKHE CBOWCTBAa aM(OTEPHBIX
TUAPOKCHIOB (Ha mpuMmepe ruapokcuaa amomuHus Al(OH)s): B3auMoaeicTBHE € KHCIOTOM
(HCI) u ¢ menousto (NaOH).

9. 3anummTe ypaBHEHMsI PEaKIMH, XapaKTepHU3YIOIIMX XUMHUYECKHE CBOWCTBA cojed (Ha
npumepe kapbonara Hatpusi Nay,COs): B3aumozeiicteue ¢ kucioroit (HCI), ¢ compro (CaCly), ¢
mienousto (NaOH — ecnn peaknus uaer).

10. B mpodeccrnoHanbHON NeSTEIEHOCTH CTPOUTENS UCTIONb3yeTcs ramenas u3sects (Ca(OH),).
Hanummre ypaBHeHHE peakUWW TMONy4YeHUs TramieHod wu3BecTH u3 HerameHoi (CaO) wu
YpaBHEHHE pEaKIMW, MMOKAa3bIBAIOIIEE, MOYEMY TalleHas W3BECTh HCIOJIB3YeTCs IS MOOETKH
(B3aumoneiictBue ¢ CO, Bo3myxa).

IIpakTuyeckas padora Ne§ «HomeHKIaTypa OpraHn4ecKux BelecTB)

1. 3anummMre MOJEKYISIPHYIO U IMOJHYIO CTPYKTYpHYIO (hopMyily STHiIeHA (CHCTEMaTHYeCKOe
Ha3BaHMUE — 3TEH). YKAKUTE KJIACC OPraHUYECKUX COCJUHEHHH, K KOTOPOMY OH OTHOCHUTCS, U
TUI TMOPUIM3aLMN AaTOMOB YIJIEpo/ia B MOJIEKYJIE.

2. 3anumuTe MOJICKYJSIPHYIO M MOJHYIO CTPYKTYPHYIO (popMyIly aneTuiieHa (CHCTeMaTudecKoe
Ha3BaHUE — 3TUH). YKaXHUTE KJIaCC OPraHUYECKUX COEIMHEHHUI, K KOTOPOMY OH OTHOCHUTCS, U
TUI THOPHIN3alUN AaTOMOB YIJIEpOia B MOJIEKYIIE.

3. 3anummTe MOJEKYISIPHYIO U MOJHYIO CTPYKTYPHYIO (popMyIly IiIMIepuHa (cucTeMaTndeckoe
Ha3BaHME — MPOMAaHTPHOiI-1,2,3). YKaxkure Kiacc OpraHu4ecKUX COEAUHEHUH, K KOTOpOMY OH
OTHOCHUTCS, U (YHKIMOHAIBHYIO TPYIILY.

4. 3anuiuTe MOJIEKYJSIPHYIO M TIOJHYIO CTPYKTYpHYIO ¢GopMyily (eHona (cucreMaTH4ecKoe
Ha3BaHUE — TMIPOKCUOEH30i1). YKaXUTe KJIACC OPraHWYEeCKUX COCTUHEHUH, K KOTOPOMY OH
OTHOCHTCS, U QYHKIIMOHATBHYIO TPYIIITY.

5. 3anummre MOJNEKYJIApPHYI0O M TOJHYK CTPYKTYypHYIO dopmyny dopmanbaeruia
(cucremaTHUeCKOE Ha3BaHME — MeETaHallb). YKaXXKHUTE KIJIACC OPraHMYECKHUX COEJUHEHHM, K
KOTOPOMY OH OTHOCHTCS, U ()YHKIIMOHAJIBHYIO TPYIITY.

6. 3anummTe MOJIEKYISIPHYIO M TIOJHYIO CTPYKTYpHYIO (QOpMYyNly YKCYCHOM KHCIIOTBI
(cucTemMaTHUecKoe Ha3BaHHE — ITAHOBAs KUCIIOTA). YKAKUTE KJIacC OPraHMYECKUX COEeIMHEHUH,
K KOTOPOMY OHa OTHOCHUTCSI, U QYHKIIMOHAIILHYIO TPYIITY.

7. 3anuIIuTe MOJIEKYISIPHYIO M TOJIHYIO CTPYKTYpHYIO (OpMYJy TIHUIMHA (CHCTEMAaTHYecKoe
Ha3BaHUE — AMUHOYKCYCHas KHCJIOTa WIM 2-aMMHOJTaHOBas KHCIOTA). YKaKUTE Kiacc
OpPraHUYECKUX COeTMHEHUH, K KOTOPOMY OH OTHOCHUTCS, M (DYHKIIMOHAJIbHBIE TPYIIIIHI.
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8. JlaHpl TpWBHAIbHbIC Ha3BaHUS BeElIeCTB. HamumuTe WX MOJEKyIspHbie (GOpMyIBl U
cucreMatuyeckue HazBaHus o HomeHkiatype MIOITAK: stuen, anetunen, raunepuH, GpeHod,
dbopManbaerua, yKCyCHas KHCIIOTa, TIUIUH.

9. Jlanbl cucTeMaTH4yecKuMe Ha3BaHUS BELIECTB. 3alMIIUTE WX MOJICKYJSIpHbIE (DOPMYNBI U
TPUBHUAIBHBIC HA3BAHMS: ITaH, POIEH, OyTaHoM- 1, 3TaHa b, TPOMAHOBAs KHCIOTA, METUIAMHUH,
OeH3011.

10. Onpenenute MOJCKYIAPHYIO (GOPMYITY YIICBOIOPOAA, €CIM MACCOBasl AOJS yriiepoia B HEM
cocrasisieT 85,7%, a Bogopoaa — 14,3%. OTHocuTenbHast MOJIEKYJIsIpHAas Macca BelllecTBa paBHA
28.

IpakTuyeckas padora Ne9 «HomeHKIaTypa KHCJI0POA0COAEPKAIMX OPraHUYeCKHX
cCoeIHHEeHUI»

1. 3anuimuTe MOJNEKYJISAPHYIO U MOJIHYIO CTPYKTYpPHYIO (hOpMyJy 3TaHOJIA (3TUIOBOTO CIHUPTA).
VYkaxurte ero cucremarnueckoe HazBanue o MIOITAK u kinacc opraHnueckux coeAMHEHNH.

2. 3anuimuTe MOJEKYISIPHYIO M IOJHYI CTPYKTypHYIO ¢opmyny ¢(eHona. Ykaxure ero
CUCTEMATUYECKOE Ha3BaHUE U KJIACC OPTaHUYECKUX COEAUHEHUH.

3. 3amumuMre MOJEKYISIpHYIO U IOJHYIO CTPYKTYpHYIO (opMyny sTaHans (YKCYCHOTO
anbJeruia). YKaxxure €ro TpuBUajabHOE Ha3BaHUE U KJIACC OPraHMUYECKUX COSAMHEHUH.

4. 3anumure MOJEKYISPHYIO W HOJHYK CTPYKTYpHYIO (OpMylly aiueroHa (MpoOIaHOHA).
VYKaxkuTe ero cucreMaTH4ecKoe Ha3BaHUE U KJacC OpraHM4eCKUX COCTUHEHUI.

5. 3anummTe MOJNEKYJISAPHYIO U TOJIHYIO CTPYKTYPHYIO (OPMYILY YKCYCHOW KHCIIOTHI (3TaHOBOM
KHUCIIOTBI). YKaXUT€ €€ TPUBHAJIBHOE U CUCTEMATHUYECKOE Ha3BaHMS, KJIACC OPraHMYECKUX
COEIMHEHUI.

6. 3anuIuTe MOJICKYJISIPHYIO M MOJHYIO CTPYKTYPHYIO (OPMYITYy METHUIIOBOTO 3(Upa yKCYCHOH
KUCJIOTBl (METWJIITaHOaTa). YKaXHUTE €ro CUCTEeMAaTHYEeCKOEe HAa3BaHUE M KJIACC OPraHUYECKHX
COCIMHEHU.

7. JlaHbl TpUBHANbHbIE Ha3BaHUS BELIECTB. 3alUIINTE HMX MOJEKYIApHbIE (OPMYIIbI,
cucreMarnueckue HazBanus 1o MIOIIAK u ykaxuTe Kiacc: METaHOJ, 3TAHOJ, TIIHUIEPHH,
denoun, popmanbaerul, yKCyCHbI anpaeruj, aleToH, MypaBbUHasi KUCIIOTA, YKCYCHasi KHCIIOTa,
STHJIOBBIN 3(PUp YKCYCHON KUCIIOTBHI.

8. Jlanbl cucrematuyeckue Ha3BaHMs. 3alUIINTE UX CTPYKTYpHbIE (OPMYIBI U TpUBUAIIBHBIE
Ha3BaHMS: MpornaHoi-1, OyTaHON-2, MeTaHalb, IMpoIaHaldb, OYTAaHOH, MPONAHOBAs KHCIIOTA,
OyTaHOBas KMCI0Ta, METHJIIIPONIAHOAT.

9. Harumure ypaBHeHue peakiuu ropenus stanona (C,HsOH) B kuciopose.

10. HanmmuTe ypaBHeHHE peakunu 3TaHoja ¢ HarpueM (Na). HazoBuTe mpoayKT peakuuu.

IIpakTuyeckas padora Nel( «Xumuveckue u pusuveckne cBoiicTBa
KHCJIOPOI0COIEPKAIIMX OPraHNYECKHUX COeTMHEHH»

1. OnumunTe BHEIIHUE MPHU3HAKU (LIBET, 3amax, arperaTHOE COCTOSHME) 3TaHoJja (3THIIOBOTO
CIMpTA) U TIUIEpUHA TP KOMHATHOH TeMnepaTtype. CpaBHUTE UX BSI3KOCTb U PACTBOPUMOCTD B
BOJIE.

2. 3anuummTe ypaBHEHHE peakIMM TOpEeHHUs 3TaHoja B Kuciopoae. Uro HabmromaeTcs mnpu
noxurannu cnupra? Kakoit ra3 o6pasyercs B pe3ynbrare ropeHus?

3. Ilpu oxucnenuu sranona okcugoM menu (II) (CuO) mpu HarpeBanuu oOpaszyeTcs ajabAeru.
3amummre YpaBHCHHUE STOH PCAKIIMN U YKAXKUTC IPHU3HAKH, 11O KOTOPBIM MOXXHO CYJIUTH O €€
IIPOTEKaHNU (U3MEHEHME 1[BETA U MOSBICHUE 3aaxa).
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4. Ilpu B3aumopelicTBum riuiepuna c¢ ruapokcugom meau (II) (Cu(OH),) obpasyercs sipko-
CHHUW pacTBOp TIJIMIIEpaTa MeEIW. 3allUIIMTe YypaBHEHHE O3TOM peakiuuu (YyMpoIuIeHHOe, C
00pa3oBaHMEM KOMIUIEKCHOTO coenuHeHus). Kakoe CBOMCTBO riuiieprHa MOATBEPKAAET 3Ta
peakuus?

5. OnuuuTe, Kak U3MEHUTCS LIBET pacTBOPA, €CJIM K CBEXKEOCAKAEHHOMY ruapokcuay meau (11)
(Cu(OH),;) noGaButh raunepud. Ilouemy »9Ta peakums SBIASETCS KAd4eCTBEHHOW IS
MHOT'O2TOMHBIX CIIUPTOB?

6. Uto Takoe nHIUKaTOp?

7. 3anuiuuTe ypaBHEHUE PEaKIMH OKHUCJICHHUS YKCYCHOTO aibjAeruja (dTaHaisl) THIPOKCHUIOM
meau (II) (Cu(OH);) nmpu HarpeBanuu. OmnuImMTe, KaK MEHSETCA IBET OCaJKa B XOJIE 3TOH
peaxkuu.

8. [louemy peakuuio ¢ aMMHa4YHbIM pacTBOpoM okcuza cepedpa (I) u peakuuro ¢ THIPOKCUIOM
Meau (I1) Ha3pIBaOT KAYECTBEHHBIMHU PEAKIMAMH Ha anbiaeruanl? K kakoMy Kiaccy BeEIIecTB
OTHOCSITCS] POAYKTBI 3TUX peaKuii?

9. Ilpu B3aumojeicTBUM Kpaxmaiia ¢ pactBopoMm uoja (I,) Habmomaercss cuHee OKpaliuBaHuUe.
3anuiuTe KpaTkoe MOSICHEHHWE ATOro sABJIeHUs (Kakoil mporecc mpoucxomut). [louemy mpu
HarpeBaHUU CUHSIA OKpACKa UCUE3ACT, a TP OXJIAK/ICHUHU TOSBIISIETCS BHOBD?

10. Ilepeuncnute OCHOBHBIC (PU3UYECKUE CBOWMCTBA YKCYCHOM KHUCIIOTHI (arperaTHOE COCTOSTHUE
MpU KOMHATHOW TeMIIEpaType, 3amax, pacTBOPUMOCTh B BOJE, TeMIeparypa KHUIIEHUS IO
CPaBHEHHUIO C BOJOM).

IIpakTuyeckas padora Nell «CuHTe3, aHAJIN3 M KJIacCH(PUKAIUSA BBICOKOMOJIEKYJISAPHBIX
COeIMHEeHUI»

1. JlaliTe ompenereHHME MOHOMEpAa W INPUBEIUTE HE MEHEE TPEX INPUMEPOB MOHOMEPOB C
yKa3aHHEeM UX XUMUYECKHX (POPMYIL.

2. Jaiite ompezeieHue MOJIMMEpPa U NPUBEIUTE HE MEHEE TPEX IPUMEPOB IMOJIMMEPOB C
YKa3aHHUEM UX CTPYKTYPHBIX 3BEHBEB.

3. Uro Ha3blBaeTCsi CTPYKTYpHBIM 3BeHOM mnonumepa? Ha mpumepe monusTuieHa MOKaXKUTE,
KaKO€ 3BEHO SIBJISIETCS CTPYKTYPHBIM.

4. aiite ompeneneHue creneHu noaumepusanuu (n). ITo xakoit gopmyne MOXKHO paccuuTaTh
CPEIHIOI0 MOJIEKYJISIPHYIO Maccy IOJIMMEpa, 3Has MOJIEKYJSIPHYI0 MacCy MOHOMEpA M CTENEHb
NoJIMMEepHU3auu?

5. PaccuuraiiTe CpeJHIOIO MOJIEKYJISIPHYIO MacCy IOJIMATUIIEHA, ECIIA CTENEHb MOJIMMEPU3aLuU N
= 500. Momnsipnas macca stunena (C,Ha) paBHa 28 r/moib.

6. Paccunraiite creneHp NOJMMEPHU3ALMM MOJIUIPONMIEHA, €CIU €r0 CPEeIHAs MOJIEKYJIpHas
macca paBHa 42000 r/moisb. Monsipaast macca nponuiena (CsHg) paBHa 42 r/Moib.

7. PaccuuTaiite cpenHIO MOJEKYIsIpHY0 Maccy noiuBuHuiaxjopuna (I1BX), eciu creneHn
nosmmepusaiuu n = 800. Mossipaast macca Bunmixiiopua (C,H3;Cl) paBaa 62,5 r/moiib.

8. B d4em 3axiroyaeTcss NPUHUUIMAIBHOE DPAa3IMuUe MEXAY pEakUUsAMU IOJUMEPU3ALHUUA U
MOJIMKOHICHCAIINH? YKaXUTE HE MEHEE IBYX OTJIUYHUH.

IIpoBepka BBINOJTHEHUsI CaMOCTOSITeJbHOI padoTbl. CamocTosiTenbHas paboTa HalpaBiIeHa
Ha CaMOCTOATEIbHOE OCBOEGHHUE U 3aKpEIJICHHE PE3YJIbTaTOB O0yUCHHS.

CamocTosTenpHas TOATOTOBKA 00YYArONIMXCS 110 AUCIHUIUIMHE MTPEAIONAraeT CIe yONe BUIbI
U GopMBI pabOTHI:

* Cucmemamuueckas npopabomka KOHCNEeKmMos8 3ausamuil, y4eOHol U CneyualbHou MmexHu4ecKou
Jumepamypbi.
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* Camocmosmenvhoe usydyeHue mamepuajila U KOHCNEeKmupoeaHue ]ZeKl{MIJ no ylle6H011 u

CneyuanbHOU MexXHUYecKoll iumepamype.

* [loo2omoska k coobujenuio unu becede Ha 3aHAMUU NO 3A0AHHOU NPenodasamenem meme.

* Buinonnenue pacuemmvix 3a0aHull.

» Paboma co cnpasounou aumepamypoii u HOpMAMUSHLIMU MAMEPUATIAMU.
* Cocmasenenue mecmogwvix 3aoanuti no memam Y [/MJ/[K.

CBoanas Tadjmua no npuMeHsieMbIiM (popMaM M MeTOAAM TEKYLIEro KOHTPOJISI U OLleHKH
pe3yJabTaToB 00y4eHHst

PesyabTaTnl 00yueHus

@opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHus

JIMYHOCTHBIC:

- 4YBCMBO 20POOCIU U Y8ANCEHUSL K UCTNOPUU U
00CMUICEHUAM OMEYeCMBEHHOU XUMUYECKOU
HAYKU,; XUMUYECKU 2PAMOMHOE NOBeOeHUe 8
npogeccuonanvbHoll desmerbHoCmuy U 8 6bimy
npu 06pawjeHuU ¢ XUMULECKUMU 8euyeCmeami,
Mamepuaiamu u npoyeccamu;

- 20MOBHOCMb K NPOOOINCEHUIO 00PA308aHUSA U
NOBbLULEHUS] KATUDUKAYUU 8 U3OPAHHOU
npogheccuoHaIbHOU OessmeIbHOCMU U
00bEKMUBHOE OCO3HAHUE PONU XUMUYECKUX
KoMnemeHyul 8 9Mom, - YMeHue UCNHOIb308amb
00CMUICEHUS] COBPEMEHHOU XUMUYECKOU HAYKU
U XUMUYECKUX MEXHONO02Ull 015 NOBbIULEHUS
COOCMBEHHO20 UHMENIEKMY AIbHO20 PA36UMUS
8 8bLOPAHHOU NPOGheCCUOHATLHOUL
oesimeIbHoOCmuU,;

Buinonnenue u 3awuma npakmuueckux pabom
Ne -3

Oyenka npasurbHOCMu GbINOJIHEHUS.
camocmosamenvhot pabomol

MeETanpeaMeTHbIC:

- UCNONL306AHUE PATUUHBIX U008
NO3HABAMENbHOU 0esIMEeNbHOCHU U OCHOBHBIX
UHMENIEeKMYAIbHbIX onepayuil (NOCMAaHo6KuU
3a0auu, hopmMynuposaHus 2Unomes, AHAIU3A U
cunmesa, cpasHenuss, 0000ujeHus,
cucmemamuzayuu, 8blA61eHUs NPUYUHHO-
CLe0CMBEHHBIX C853€ll, NOUCKA AHATI0208,
Gdopmynuposarus b160008) 0Jisi peuleHus.
NOCMABLEeHHOU 3a0a4ll, NPUMEHEHUE OCHOBHBIX
Memo008 No3HaHUsl (HAOIO0eHUsl, HAYYHO20
9KCHepUMeHma) O U3yUeHUs Pa3IUYHbIX
CMOPOH XUMUYECKUX 0OBEKMO8 U NPOYECcos, ¢
KOMOPbIMU B03HUKAEN HE0DX0OUMOCTb
CMANKU8AMbCsl 8 NPOPeccuoHanbHol cihepe;

Buinonnenue u 3awyuma npakmuueckux pabom
Ne 4-7

Oyenxa npasuibHOCMU GbINOTHEHUS
CamocmosmenbHou pabomul
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- UCNONL30BAHUE PAZTIUYHBIX UCTOYHUKOS OJI5
NOYYeHUs XUMUYeCKOU UHpopmayuu, ymeHue
OYeHUMb ee 00CMOBEPHOCb OISt OOCTUNCEHUS
XOpOUUX pe3yibmamos 8 NpoPecCuoHAIbHOU

cehepe;

NnpeaAMETHBIC:

- chopmuposanHocmsb NPeOCmMagienuii 0 mecme
XUMUU 8 COBPEMEHHOU HAYYHOU KapmuHe Mupd;
HOHUMAHUe Pou XUMUU 8 opMuposanuu
Kpy2030pa u YyHKYUOHANbHOU 2PAMOMHOCMU
yenoeexa 01 peueHus NPAKMu4ecKux 3a0a4;

- 8l1A0eHUe OCHOBONONALAIOUWUMU XUMUYECKUMU
HOHAMUAMU, MEOPUIMU, 3AKOHAMU U
3AKOHOMEPHOCMSMU, V8EePEHHOEe NOJIb3068AHUE
XUMUYECKOU MEPMUHONO2UEU U CUMBONIUKOLL,

- 811a0eHUe OCHOBHBIMU MEMOOAMU HAYYHO2O
HO3HAHUSL, UCNOIb3YEMbIMU 8 XUMULL:
Hab0OeHueM, ONUCAHUEM, U3MEPEHUEM,
IKCNEPUMEHMOM, yMeHue 0Opabamvleams,
00BACHAMb Pe3yIbmamsl NPOEEOCHHbIX
ONBIMOB U 0elAmb 8bl60ObL, 20MOBHOCHIb U
CNOCOOHOCMb NPUMEHSMb MemOoObl NO3HAHUSL
npu peuteHuy NPaKkmu4eckux 3a0ay;

- cchopmuposannocms ymenusi 0asamo
KOJIUYeCMEeHHble OYEeHKU U NPOU3BOOUMb
pacuemvl no

GUsHUE PA3IUYHBIX (PAKMOPO8 HA NAPAMEMpPbl
00pabomku Memanios 0aBieHUeM.
XUMUYecKum Gopmynam u ypasHenusim,

- 1adeHUe NPasuUIamMu MexHuKy 6e30nacHocmu
NPU UCNONb308AHUU XUMUYECKUX 8eUieCE;

- cihopmuposannocms coOCMBEEHHOU NO3UYUU
1O OMHOWEHUIO K XUMUYECKOU UHpOopmayuu,
ROIY4AeMOou U3 PA3HbIX UCOYHUKOS.

3awuma npaxkmuueckux pabom Ne 8-11
Yemuwi onpoc 6o epems 3ansamus
Pewenue 3a0au

2.2 ®opMa NpoMeKyTOUYHOM aTTeCTAlNH

[TpomesxyTouHas arTecTalus MO AUCHUILIUHE XUMUS — UMO0206ds KOHMPOIbHAS paboma.

Hrorosasi kKoHTpOJIbHAsSI padoTa

Ta6m/1ua 1. TI/IHBI, YPOBCHB CIIOKHOCTH U BPEMS BBITTIOJIHCHUSA TECTOBBIX 3aJaHuM.

Bapwanr 1.

Howmep 3ananus Tunwl 3amannsa

YpoBeHb
CJIOHOCTHU

Bpewms
BBIITOJIHEHMS,
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MMH.
3anmanue 1,3,14 3ajanue 3aKphITOrO THIA HA 0a30BLII 5
YCTaHOBJICHHE COOTBETCTBHS
3aganue 3ajanus OTKPHITOTO TUIIA HA MOBBILLICHHBII 5
2,9,10,13,15 JOIIOJIHEHHE
3ananue 4-6 3ananre KOMOMHUPOBAHHOTO THIIA C 0a30BbIii 5
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3
YEeThIPEX MPEJI0KEHHBIX
3aganue 7,8 3aanre KOMOMHUPOBAHHOTO THIIA C 0a30BBbIil 5
BBIOOPOM HECKOJIBKHUX BAPUAHTOB
OTBETA U3 MPEAJIOKEHHBIX
Saganue 11,12 3ajanue 3aKphITOrO THIA HA 0a30BbII 5
YCTaHOBJICHHUE TOCIIEI0BATEIIBHOCTH
Bapuant 2
YpoBeHb Bpews
Howmep 3ananus Tune! 3amanus BBIIIOJIHCHHUS,
CJIOKHOCTH
MMH.
3amanwue 1,13,14 | 3amanue 3aKpHITOrO TUIIA HA 0a30BbIi 5
YCTaHOBJICHHE COOTBETCTBUS
3amanue 3ajanus OTKPHITOTO TUIIA HA MOBBILICHHBIN 5
2,3,4,9,11 JOIIOJIHCHHE
3amanue 5,6,10 3ajanre KOMOMHUPOBAHHOTO THIIA C 0a30BBbIii 5
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3
YETBIPEX MPETI0KEHHBIX
3ananue 7-8 3ananue KOMOMHUPOBAHHOIO THIA C 0a30BbII 5
BBIOOPOM HECKOJIBKUX BAPUAHTOB
OTBETA U3 MPEIIOKEHHBIX
3aganue 12,15 3ajanue 3aKphITOrO THIA HA 0a30BBbIii 5
YCTaHOBJICHUE MOCIEA0BATEIIbHOCTH

Ta6J'II/II_Ia 2. CI_IeHapI/II/I BBIIIOJIHEHUS TECTOBBIX 3aJJlaHUM.

Twun 3aganus

[TocnenoBarenpHOCTH AEUCTBUI TP BBINIOJIHEHUN
3a1aHUs

BaﬂaHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIAa C
BI)I60pOM OOHOTO BCPHOro OTBETAa U3
YCTBIPCX NPECHIOKCHHBIX

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN OTBET
Y 3aIMIINTE APIYMEHTHI

3aI[aHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIAa C
BI)I60pOM HCCKOJIbKMX BAapHWaHTOB OTBCTA
N3 MMPCIJIOKCHHBIX

[IpounTaiite TekcT, BBIOEpUTE IPABUIIBHBIE OTBETHI
Y 3aIMIINTE ApIYMEHTHI

BaﬂaHI/Ie 3aKPBITOTO THIIA Ha
YCTAHOBJICHUE ITOCIIEA0BATCIIBHOCTH

[IpounTaiite TEKCT U YCTAHOBUTE
OCJIEN0BATEILHOCTE. 3AUIIIUTE
COOTBETCTBYIOIIYIO MOCIEI0BATENBHOCTD HUDP
CJIEBa HAIIPABO
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3amanus

OTKPBITOTO
YCTaHOBJICHUE COOTBETCTBHUS

THUIIA Ha

IIpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
3anummre BIOpaHHbIE IU(PHI IO
COOTBETCTBYIOLIMMH OyKBaMu

3a,I[aHI/I5[ OTKPBITOI'O THIIA HA JOIIOJHCHUE

[IpounTaiite TeKCT U HONOTHUTE (Ppazy

Taoéanna 3. CucreMa olieHUBaHUA 3HAHMIA.

Bapwmanr 1

Howmep
3a/1aHus

Vka3aHwus 1o OIlcHUBaHUIO

Pe3ynbTaT orieHuBaHUs
(6ambI, MOY4YCHHBIE 32
BBITTOJIHCHUS 3a/IaHUS)

3amanue
1,3,14

3a,I[aHI/I$[ OTKPBITOI'O THIIA HAa YCTAHOBJICHHC
COOTBECTCTBHA

CoBnazieHue ¢ BEpHBIM
OTBETOM

olieHuBaercs 1 6amiom;
HEBEPHBIM OTBET UJIU €TI0
orcyrcTBue — 0 6ayuioB.

3aganue
2.9,10,13,15

BaﬂaHI/IH OTKPBLITOI'O THIIA HA JOIIOJHCHUC

[TonHbIi MpaBUIIBHBINA OTBET
Ha 33JlaHK€ OIICHUBAeTcs 3
OaytamMu; eciau TomylieHa
OJlHa OIIMOKA/HETOYHOCTh
/OTBET MPaBUIIBHBIN, HO HE
MOJHBIN — 1 Oam,

€CJIM JIONYIIEHO OoJiee 0THOU
OIIMOKY / OTBET
HEIIPaBUJIbHBIN

/ otBeT oTcyTcTBYeT — 0
0aoB.

3aganue 4-6

BaﬂaHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIA C
BI)I60pOM OAHOIr0O BCPHOI'0 OTBECTAa U3
YCTBIPCX MPECIIIOKCHHBIX

[TonHoe coBnanenue ¢
BEPHBIM

OTBETOM OlleHnBaeTcs 1
0aJIoM; HEBEPHBIN OTBET WIIH
ero orcyrcteue — () Gaos.

3aganue 7-8

BaﬂaHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIA C
BI)I60pOM HCECKOJIbBKHMX BAapHAHTOB OTBCTA M3
MPEAJIOKCHHBIX

[TonHoe coBnanenue ¢
BEPHBIM

OTBETOM OlleHHBaeTcs 1
0aJIoM; HEBEPHBIN OTBET WIIH
ero orcyrcteue — () Gasos.

Samganue 11,12

BaI[aHI/Ie 3aKPBITOr0O THUIIA HAa YCTAaHOBJICHUC
oCICA0BATCIbHOCTHU

CogniazieHue ¢ BEpHbIM
OTBETOM

oreHnBaeTcs 1 Gammom;
HEBEPHBIN OTBET WJIU €T0
orcyrcTtBre — 0 Oaos.
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Bapuanr 2

Howmep
3aJlaHus

Vkazanwus 1mo OLICHUBaHHIO

Pesynbrar onieHnBaHuUs
(6ambl, OTyYEHHBIC 3a
BBITTOJIHEHUS 32 JIaHHS)

3aganue
1,13,14

3aI[aHI/ISI OTKPBITOI'O THIIA Ha YCTAHOBJICHUC
COOTBETCTBHA

CoBniazieHHE ¢ BEPHBIM
OTBETOM

oreHHBaeTcs 1 6amiom;
HEBEPHBII OTBET WIIN €TO
orcyrcTBue — () Gayuios.

3amanue
2,3,4,9,11

3aI[aHI/I$I OTKPBITOI'O THIIA HA JOIIOJIHCHUC

[TonHbIi TpaBUIIBHBIN OTBET
Ha 3aJlaHHue OLIEHUBAETCA 3
OaymiamMu; eciu JomyIIieHa
OJIHA OIMOKA/HETOYHOCTh
/OTBET MpaBUJIbHBIN, HO HE
MOJIHBIA — 1 Oaim,

€CIIK JAOMYIIEHO 0oJiee OTHOM
OIMOKHY / OTBET
HETPaBUIbHBIN

/ otBeT oTcyrcTByeT — ()
0aJuIoB.

3aganue
5,6,10

THUIIA C
OTB€Ta U3

3ajaHue  KOMOMHHUPOBAaHHOI'O
BBEIOOPOM  OJIHOTO  BEpPHOTO
YeTBIPEX MPEIIOKESHHBIX

[TonHOE coBmasieHue C
BEPHBIM

OTBETOM OIleHUBaeTcs |
0aJI0M; HEBEPHBIN OTBET WM
ero orcyrcTBue — () 6asoB.

3aganue 7-8

3ajaHue  KOMOMHUPOBAHHOTO  THUIMA C
BbIOOPOM HECKOJIbKMX BapUaHTOB OTBETA U3
MIPEUIOKEHHBIX

ITonHoE coBnameHue ¢
BEPHBIM

OTBETOM OIleHMUBaeTcs 1
0aIoM; HEBEPHBIN OTBET WIIH
ero orcyrcteue — 0 0aios.

3aganue 12,15

3a,Z[aHI/Ie 3aKPBITOTO TUIIA HA YCTAHOBJICHUC
IOCICI0BATCIBHOCTHU

CoBniazicHHE ¢ BEPHBIM
OTBETOM

onieHuBaercs 1 6amiom;
HEBEPHBIN OTBET WIIN €r0
orcyTcTBre — (0 6asos.

2. TecToBBI€ 3a7aHuSA

Bapmuanr 1
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3ananue 1
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEKY
dbopMyIoii BellecTBa 1 KI1aCCOM HEOPraHUYECKUX COeIMHEHUH, K KOTOPOMY OHO OTHOCHTCSI.
K kaxxmoii mo3uIum, TaHHOW B JIEBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3HUIIHIO U3
IPaBOro CTOJIOIA.

®OPMYVYJIA BEHIECTBA KJACC COEIUHEHUM

1) HNO; A) KucnorHsliii okcua

2) AI(OH)s3 b) Kucnora

3) CO: B) AmdoTtepnblii rupokcu

4) Na.O I') OcHoBHBIN OKCH]T
3anumuTe BRIOpaHHBIE OYKBBI 11O/ COOTBETCTBYIONIMMHY U(pamu:

1 2 3 4
3aganue 2

Jonmosnure ¢ppa3zy: Peakuus npucoeIuHEHUS MOJIEKYJ TAJIOTEHOBOIOPOJIOB K
HECUMMETPUYHBIM aJIKEHAM IMPOUCXOJIUT IO IPABUITY
OrtBet:

3ananue 3
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBHE MEXKTY
HA3BaHHEM OPTAaHMYECKOTO COCTUHEHUS M €TO KIIACCOM.
K kax1oii mo3unuu, 1aHHOW B JIEBOM CTOJIOIE, MOI0SPUTE COOTBETCTBYIOIILYIO MO3UIIHIO H3
paBoro CToJoIa.

HA3BAHUE COEJJMHEHUS | KJIACC OPTAHUYECKHNX COEJVUHEHUM
1) IIponan A) AnkaHbl
2) DraHon b) CriupTtsl
3) AueruiieH B) Ankunsl
4) benzon I') Apensl (apoMaTuyecKue yrieBog0POIbI)
3anuiuTe BHIOpaHHbBIE OYKBBI MO/ COOTBETCTBYIOMIMMHE LU (pamu:
1 2 3 4
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3ananue 4
IIpouuTaiiTe TeKkcT, BbIOEpHUTE NPAaBUIbHBINH 0TBeT. HeThb — 3TO Cllo’KHas cMecCh,
MPEUMYIIECTBEHHO COCTOSIIAS U3 YIIIEBOJOPOIOB PA3IMYHOTO CTPOSHUS (JIKaHOB,
LIMKJIOAJIKAHOB, APEHOB) U COJEprKallas IPUMECH CEPO-, a30T- U KUCIOPOJACOAEPIKAIINX
COeIMHEHUI. B ChIpoM BuJE OHA NMPAKTUYECKU HE NpuMeHseTcs. s momydyeHus
NPAaKTUYECKH [IEHHBIX TPOAYKTOB (OeH3MHa, KEPOCHHA, Maced) HeTh MOIBEPraroT
buznyeckoMy pa3eNeHuIo — neperonke (pekrudukaiuu). ITOT MPoLecc OCHOBAH Ha
pa3auyuny TeMIepaTyp KUIMeHus e€ coCcTaBHBIX yacTel (ppakuuii). bonee rimyookoi
nepepaboTKOM SABJISIETCS KPEKUHT — IIPOLIECC TEPMUYECKOTO WU KaTAIUTUYECKOTO
pa3I0KEHUS TSDKEBIX YTIIEBOAOPOI0B Ha Oonee nérkue. Kakoit u3 mepeuncieHHbIX
MIPOLIECCOB SIBJIAETCS XUMHUECKUM CIIOCOOOM nepepaboTku HedTr?
A) O6e3BOKHBaHUE M 0OSCCOIMBAHUE
b) Pextuduxamus (nmeperonka)
B) Karanutnueckuii KpekuHr
I') OrcrauBanue
Orser:

3amganme 5
IIpouuTaiiTe TeKCT, BbIOEPUTE NPABWILHBIN O0TBET. [ akeHOB HanboJIee XapaKTePHBI
peaKIuu MPUCOeINHEHUS, JIETKO MPUCOETUHSIOT OpOM, BOJOPO/, BOAY B MPUCYTCTBHH
karanu3aTopa. Kakoe U3 yka3aHHbIX BeLIECTB OyaeT pearuposarh ¢ 3tuieHoM (C2Ha4) B
pPEaKIuu MPUCOEINHEHUS IPU OOBIYHBIX YCIOBUSIX?
A) Bonnblit pactBop rugpokcua Hatpus (NaOH)
b) PactBop nepmanranara kanust (KMnQOs) B HeliTpanbHOU cpene
B) Bpomnast Boxa (Br2/H20)
I') Metan (CHa4)
Ortger:

3aganme 6
IIpounTaiite TekcT, BhIOCPHTE NPAaBUIbHBIN 0TBET. ['OMOJIOTY UMEIOT OJIUHAKOBBIE
CBOWCTBA U CTPOECHHUE, COCTOST B OJTHOM KJIacce, HO pa3IMyaroTcst MexXly co00i Ha OHY UIIH
Heckoubko rpynn CH,.Kakas napa BemiecTs siBisieTcs roMosioraMmu?
A) IIponan CsHs u nponen CsHs
b) Otan C:Hs u 6yran CsHio
B) Anerunen C2H: u 6enzon CsHs
I') Oranon C:HsOH u ykcycnas kucnora CH;:COOH
Ortser:
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3ananue 7
IIpounTaiiTe TeKCT, BbIOEpHUTE MPABUIbHBIE 0TBEThI. CIIUPTHI — OPTraHUYCCKUE
COCIMHEHUS, COJICPIKAIINE OJHY MM HECKOJIbKO THAPOKCHIBHBIX Tpym (—OH), cBs3aHHBIX ¢
YIIIEBOIOPOAHBIM paguKkaioM. [1o 9uciy ruApOKCUIBHBIX TPYI UX ACISAT Ha OJHOATOMHBIE
(MeTaHOII, ATaHOJ) U MHOTOATOMHBIC (3THJICHTIIMKOIb, IINIeprH). Kakue u3 nepedncieHHbIx
CIIUPTOB SIBJISIOTCS TPETUIHBIMU?
A) CHs—CH>-OH (3Ttanomx)
b) CsH;;0OH (3-metunbdyranon-2)
B) (CH3);C—-OH (2-MeTtunnponano:n-2)
') HO—-CH>—CH>—OH (3THJICHTTHKOJIb )
OtBer:

3aganue 8
IIpounTaiiTe TeKCT, BbIOEpPUTE MPaBUJIbHBIE 0TBEThI. OO0IIIE CBOWCTBA KUCIOT
00yCIIOBJIEHBI TOJBUKHOCTHIO aTOMa BOAOPO/Ia B THAPOKCUIIbHOU rpymie kapookcua. C
KaKUMU U3 MIEPEIUCIICHHBIX BEIIECTB OyaeT pearuposarh ykcycHas kucinora (CHsCOOH) ¢
oOpa3oBaHuem raza?
A) C runpokcusiom Hatpus (NaOH)
b) C runpokap6onarom Hatpusi (NaHCO3)
B) C xap6onarom Hatpus (Na2COs)
I') C stanonom (C2HsOH)
Ortger:

3aganue 9
Jomoanute ¢pa3y: [Ipoiecc pacieruieHus: MOJIEKYI YIIIEBOAOPOIOB MO ICHCTBUEM
BBICOKHX TEMIIEPaTyp Ha3bIBACTCS
OTBeT:

3ananmue 10
Jomnoanute ¢pa3y: [Ipocreitmnii apomatudeckuit yriaeBoaopos, umeromuii popmyiny CsHe,
— 3TO
Ortser:

3aganue 11
IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJI€10BATEIBHOCTD. Y CTAHOBUTE MTPABUIIHLHYIO
MOCJIEI0BATEIbHOCTh TUTIOB XUMHUECKUX PEAKIINM, MPOTEKAIOIIUX B LIETIOYKE:
Orten (C2H4) — DTanon (C:HsOH) — bpomatan (C:HsBr) — Dten (C2Ha).
1. 3amenienue
2. Heruaparanus (3IMMUHUPOBAHUE)
3. 'mpparanus
3anummTe COOTBETCTBYIOIIYIO TTOCIIEIOBATEILHOCTH (P ClIeBa HAPABO:
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3aganue 12
IIpouuTairTe TEKCT M YCTAHOBHUTE MOCJAEA0BATEIbHOCTb. Pacrionoxure 3JIeMEHTHI B
MOPSIJIKE BO3PACTAHUS X METAJUIMYECKUX CBOMCTB:
a) Kamuit (K)
0) JIutuii (Li)
B) Harpuii (Na)
r) Lesuii (Cs)
3anuimTe COOTBETCTBYIOIIYIO MTOCIIEIOBATEILHOCTH OYKB ClIEBa HAIPABO:

| | | |

3aganmue 13
Honmosnute ¢ppasy: Kucinopoacoaep:xaime opraHi4eCKue COEIMHEHUS, B MOJIEKYJIax
KOTOPBIX YIJIEBOAOPOIHBIN pajiiKall CBA3aH C THIPOKCUILHOM IPYIIION,
Ha3bIBAIOTCS
OtBer:

3ananue 14
IIpouuTraiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE COOTBETCTBUE MEKTY
CBOICTBOM U KJIaCCOM YTJIEBOJOPOJIOB, A7l KOTOPOTO OHO HauboJee XapaKTepHO.
K kaxxmoii Mmo3uIum, TaHHOW B JICBOM CTOJIOIIC, ITOIOEPUTE COOTBETCTBYIOIIYIO TIO3HIIHIO M3
MPaBOro CTOJOIIA.

CBOHCTBO KJIACC YIVIEBOJAOPOJAOB
1) Berynarot B peakuuu A) AnxaHbl

npucoenuHenus (OpoMUpOBaHHUS,

TUAPATALIAHN )

2) I'opsT konTa1um miaMeHemM b) Ankensl

3) Berynarot B peakuuu 3amenienus ¢ | B) Apensl (benzoun)
raJjoreHaMy Ha CBETYy

4) PearupyroT ¢ aMMHUaYHbIM I') Anxunsl (TepMuHanbHbIE)
pactBopoM okcuia cepedpa (I)

3anummuTe BEIOpaHHbIE OYKBBI TTOJI COOTBETCTBYIOIMMHU U (PpaMu:
1 2 3 4

3ananmue 15
JonoaHute ¢ppa3zy: Peakius B3auMoaecTBUS CI0KHOTO 3(upa ¢ BOAOW, IPUBOAIIAs K
00pa3oBaM CIIUPTa U KUCIOThI, HA3bIBAETCS
Orger:

3. Kiroun K onleHHBaHHIO

Bapuanr 1
Ne BepHpblii oTBeT Kpurepun
3a/IaHuA
1 1-b, 2-B, 3-A, 4-T’ 1 6 — nonnoe npasuvHoe
coomeemcmaue,
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0 6 — ocmanvHble cyuau

2 MapkoBHHKOBA 1 6 — nonnoe npasuivhoe

coomeemcmaue;

0 6 — ocmanvHwvle cryuau
3 1-A, 2-b, 3-B, 4-T' 1 6 — nonnoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHvle cryuau
4 B 2 6 — noaHbIl NPABUTLHBILI

omeen;

1 6 — 00uH u3 npaunbHbIX

0meemos e yKa3aH,

0 6 — ocmanvHwvle cryuau
5 B 2 6 — noaHbIl NPABUTLHBLIL

omeen;

1 6 — 00uH u3 npasuIbHLIX

0meemoe e yKazam,

0 6 — ocmanvHvle cyuau
6 b 2 6 — noaHbvIl NPABUNTLHBILIL

omeem;

1 6 — 00uH u3 npasunbHbIX

0meemos e yKa3aH,

0 6 — ocmanvHvle cryuau
7 b,B 2 0 — noIHbII NPABUTLHBLIL

omeen;

1 6 — 00uH u3 npasuIbHHIX

0meemoe ne yKazam,

0 6 — ocmanvHbvle cyuau
8 b,B 2 0 — noaHbII NPABUTLHBLIL

omeen;

1 6 — 00un uz npasuIbHLIX

0meemos e yKazam,

0 6 — ocmanvHbvle cyuau
9 KPEKHUHT 1 6 — nonnoe npasunvroe

coomeemcmaue;

0 6 — ocmanvHvle cryuau
10 OeH3o0I 1 6 — nonnoe npasunvhoe

coomeemcmaue;

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

coomeemcmaue;

0 6 — ocmanvHvle cryuau
17 b,B,A, T 1 6 — nonnoe npasunvroe

coomeemcmaue;

() 6 — ocmanvHwvle cryuau
18 CIIUpTaMu 1 6 — nonnoe npasunvroe

coomeemcmeue;
0 6 — ocmanvHble cryuau
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19 1-b, 2-B, 3-A, 4-T [ 6 — nonnoe npasuvHoe
coomeemcmaue,
0 6 — ocmanvHbvle cyuau

20 TUAPOIU3 1 6 — nonnoe npasunbHoe
coomeemcmaue,
0 6 — ocmanvHwvle cryuau

Bapuanr 2

3aganue 1
IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBEeTCTBHE. COOTHECHUTE XUMUYCCKOE SIBIICHUE C €TI0
oTpe/IeIICHUEM.
K kaxx10ii MO3UIUMH, TAHHOW B JICBOM CTOJIOIIE, ITOJIOSPUTE COOTBETCTBYIOIIYIO TIO3HUIIMIO M3
paBoro CToJoIA.

XUMHUYECKOE SABJIEHUE XUMHUYECKOE SABJIEHUE
OIIPEJAEJIEHUE
1) Kopposus meramna A) Ilporecc BbiieNIeHUS BEIIECTBA HA DIIEKTPOIE

IIpH TPOXOKIACHUUN SJICKTPUICCKOI0 TOKA 4€pE3
PACTBOP WK pacCiliaB 3JICKTPOJIMTA.

2) DnexTpoaus b) Camonpou3BosibHBIN TPOLIECC B3aUMOACHCTBUS
BEIIIECTB, MIYIIHI C BBICJICHUEM TEIJIa U CBETA.
3) I'openue B) IIpouecc caMonpou3BOIBHOTO pa3pyLIeHUs]

METAJIJIOB U CIUIABOB MO JEHCTBUEM
OKPYKaIOIEeH CpeIbl.

4) Karanu3 I') U3smeHeHne CKOpOCTH XUMHYECKON PEaKIINH B
MPUCYTCTBUU BEUIECTB-KATAIN3aTOPOB, KOTOPHIE
HE PacXOJIyIOTCsI B MPOIIecce.

3anumure BoIOpaHHbIE OYKBBI M0J] COOTBETCTBYIOUIMMHU I (ppamMu:
1 2 3 4

3ananue 2
Jonosinute (ppa3y: Psj BemecTs, pacnoioKEHHBIX B MOPSIKE BO3PACTAHUS UITN YOBIBAHUS
3HAYEHUI UX MOJIEKYJIIPHBIX MAcC, Ha3bIBA€TCS psa.
OtBeT:

3ananne 3
JonoaHute ¢ppasy: ATOMBI yIriaepoaa, CBA3aHHbIE OJJMHAPHOM, IBOMHOW WX TPOUHON
CBSI3bI0, HAXOJSATCS B COCTOSIHUH TUOpUIN3aLIH.
Ortser:
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3ananue 4
Jomosnute ppasy: Peakuus, B pe3yaprare KOTOPOU U3 MOJIEKYJ OJHOTO BELIECTBA
00pa3yroTcst MOJIEKYJIbI IPYTHX BEUIECTB TOTO K€ AJIEMEHTHOTO COCTaBa, HO C UHBIM
CTPOEHUEM, HA3bIBACTCS
Otser:

3aganue 5
IIpouuTaiiTe TeKcT, BbIOEpUTE NPABUILHBINA 0TBeT. CII0XXHBIE 3(PUPHI MOTYT
TUIPOJIN30BAThCS — pa3iaraThes Booil. Kakoil mpoaykT oOpaszyercs npu 1ieI04HOM
ruapoiuse (ompuienun) stunanerara (CHsCOOC:Hs) ruapokcuaom HaTpust?
A) Mypassunas kuciora (HCOOH) u atanon
b) Auerar narpus (CH:COONa) u a3Tanon
B) Vkcycnas kucnora (CHsCOOH) u stunar natpus (C2HsONa)
I') Metan (CH4) u yrnekucinsiii ras (COz)
Otser:

3aganue 6
IIpounTaiite TekcT, BhIOepHTE NPaBUIbHBIN 0TBeT. KapOOHUIIBHBIN aTOM yriiepona B
albJAETU1aX HaXOJUTCS Ha IPOMEXYTOUYHOM CTEIEHU OKUCIIEHHUS, [I03TOMY ajlbJET U IbI JIETKO
OKHCIJISIFOTCS 10 KapOOHOBBIX KHCIIOT Jake MATKUMU okuciuTensiMu. Kakoe BeniectBo Oyaer
OKHUCJISIThCSI aMMUAYHBIM PaCTBOPOM OKCHJIa cepedpa ¢ 00pa3oBaHHEM «CepeOpsTHOTO
3epkanan?
A) Ilponanon (aeron, CH:COCH3)
b) Oranon (C:HsOH)
B) Oranains (aneransaerun, CH:CHO)
I') Ykcycnas kucnora (CH:COOH)
Otser:

3aganue 7
IIpouuTaiiTe TeKcT, BbIOepHUTE NPAaBHIbHBbIE 0TBEThl. AMHHBI B3aUMOIEHCTBYIOT C
KHCIOTaMHu, 00pazyst cosii. OCHOBHOCTH aM(PaTHIECKUX aMHHOB B BOJTHOM PAacTBOPE BHIIIIE,
4yeM y aMMHaKa, 6J1aroiapsi BIUSTHUIO JOHOPHBIX aJKWIBHBIX rpyni. C KakKMMH BeIeCTBaMH
metmiiamMuH (CHsNHz) 6ynet pearnpoBaTh Kak OCHOBaHUE C 00pa30BaHUEM COJIH?
A) C runpokcunom Hatpus (NaOH)
b) C cepnoii kucnoroit (H,SO4)
B) C xnopoBonopoanoit kucioroit (HCI)
I') C xnopunom Hatpust (NaCl)
Otser:
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3ananue 8
IIpouuTaiiTe TeKcT, BhIOEpUTE NpaBUJIbHbIE 0TBeTHI. [ 1110K03a (CsH1206) — BaxkHeH M
MOHOCaXapu/, ABJISIOIIUNACS UICTOYHUKOM SHEPTUU IJIs )KUBBIX OpraHnu3MoB. Kakue u3
nepeuuciieHHbIx cBoiictB HE xapakTepHs! AJis ITIIOKO3b1?
A) Bzaumopeiicteue ¢ ruapokcuaom meau (1) ¢ oOpaszoBanueM cuHero Komruiekca (peakius
MHOT'02TOMHOTO CIIUPTA).
b) Berynaer B peakiuio rugpupoBaHue ¢ 00pa3oBaHHEM CIIUPTA.
B) CnocoOHOCTh THAPOIN30BaThCA ¢ 00pa3oBaHUEM 00Jiee MPOCTHIX CaXapoB.
I') PactBopenue B BoJie.
Orser:

3amanue 9
Jonmosnute ppa3zy: BenjecTsa, uMmeroiine 0JMHAKOBBIA KAYECTBEHHBIN U KOJWYECTBEHHBIN
COCTaB, HO Pa3HOE XMMUYECKOE CTPOCHUE U CBOMCTBA, HA3bIBAIOTCS
Otser:

3aganue 10
IIpouuraiite TeKCT, BbIOEPUTE NMPABUJILHBINA 0TBET. B XUMUYECKON MPOMBIIIICHHOCTH
HIMPOKO MUCIIOJIb3YIOT PEAKIUIO THipaTaluy ankeHoB. Kakoil ocHOBHOM NpoayKT oOpasyercs
npu ruapaTanuu 0yreHa-1 B COOTBETCTBUU C MpaBuUioM MapKoBHUKOBA?
A) byranon-1 (epBUYHBIN CIUPT)
b) byranon-2 (BTOpHYHBIH CIIUPT)
B) 2-Metunnponanon-2 (TpeTUYHBINA CIUPT)
[') CMmech nepBUYHOTO ¥ BTOPUYHOTO CIIUPTOB B PABHBIX KOJIMYECTBAX
Ortger:

3aganue 11
Jonoanure ¢pa3zy: YrieBogoposl ¢ oduieit popmymnoii C,Hz,, nMerolme oqHy ABOWHYIO
CBSI3b B MOJIEKYJIE, HA3BIBAKOTCS
OTBeT:

3aganue 12
IIpounTaiiTe TEKCT M YCTAHOBUTE MOCI€I0BATEIbHOCTh. Pacmonoxure BemecTsa B
TIOPSIJIKE YBEITUYCHUS CTETICHH OKUCIIeHHsI aToMa a3ora (N):
a) N2z (mpocToe BEIIecTBO)
6) HNOs (a3oTHas KucinoTa)
B) NH; (ammuax)
r) NO (oxcun azora II)
3anuImuTe COOTBETCTBYIONIYIO MTOCIICIOBATEILHOCTh OYKB ClIeBa HAIIPABO:
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3aganue 13
IIpounTaiiTe TEKCT M yCTAHOBUTE COOTBeTCTBHE. COOTHECUTE KIIACC OPTaHUYECKHUX
COCTMHEHUH C 0011 (GopMyITOH.
K kaxxmoii mo3uIum, TaHHOW B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3HUIIHIO U3
IPaBoOro CTOJOIA.

KJACC COEIUHEHUM OBIIASA ®OPMYJIA
1) [IpenenbHbIE YrIIEeBOAOPOIBI A) CH2,0:
(asikaHbI)
2) HenpenenbHble yriieBOAOPOIbI b) C.Hz,
(aJIKeHBI)
3) OHOATOMHBIE CITUPTHI B) C.Hzpiz
4) KapOoHOBBIE KHCIIOTHI I') C,H2,+1OH nnun R—-OH
3anuiuTe BIOpaHHbIE OYKBBI 10/ COOTBETCTBYIOIIMMH HIU(PpaMu:
1 2 3 4
3aganue 14

IIpounTaiiTe TEKCT M YCTAHOBUTE cOOTBeTCTBHE. COOTHECUTE XUMUUYECKUM PJIEMEHT C €T0
OHOJOTUYECKON POJIBIO.

K kaxxmoii o3uIuy, TaHHOW B JICBOM CTOJIOIIC, TTOIOEPHUTE COOTBETCTBYIOIIYIO TIO3HUIIHIO M3
MIPaBOro CTOJOIIA.

IJIEMEHT BUOJIOT'NYECKAS POJIb (KPATKO)

1) Kanbmwmii (Ca) A) BxoauT B cocTaB reMorjio0uHa KpOBH,
MIEPEHOCUT KUCIIOPOJ.

2) XKeneso (Fe) b) Baxken st paGOThI IIUTOBUTHOM JKEIIC3bI,
BXOJMT B COCTaB €€ TOPMOHOB.

3) Moz (I) B) OcHOBHOI KOMITOHEHT KOCTEH U 3yOO0B,
y4acTBYET B CBEPTHIBAHUU KPOBU M pabOTE MBIIIII.

4) Hatpuii (Na) I') OcHOBHOI MOH MEXKJIETOYHOMN KUJIKOCTH,
perynupyer BOAHbIN OajaHC U JaBJICHUE.

3anummuTe BeIOpaHHbIE OYKBBI TTOJI COOTBETCTBYIOIMMHU U(ppaMu:
1 2 3 4
3aganue 15

IIpounTaiiTe TEKCT M YCTAHOBUTE MOCIEI0BATEIbHOCTD. PacronoXuTe 3Tarsl MOIy4eHUs
ATHJIEHA B JIAOOPATOPUH B MPABUILHOM MOPSJIKE:

a) CoOpaThb BBIIEISIOIIUICS ra3 METOIOM BBITECHEHUS BOJbI HITH BO3yXa.

6) Harpetp npoOupKy ¢ peakiinOHHON CMECHIO.

B) [TomecTuTh B IpOOHPKY CMECh 3THIIOBOIO CIIMPTa ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM
(xaTanuzarop).

r) [IponycTuth ra3 yepes pacTBOp nepMaHraHata Kaiaus JJis MOATBEPXKICHUS €ro
HENpeleIbHOI0 XapakTepa.

3anumnuTe COOTBETCTBYIONIYIO IMOCIIEI0BATEILHOCTE OYKB ClIeBa HAINIPABO:

| | | | |
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3.Ki1iouu K OleHUBAHMIO.

Bapuanr 2
Ne BepHblii oTBeT Kpurepun
3ajaHus

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

coomeemcmaue;

0 6 — ocmanvHwvle cryuau
2 TOMOJIOTUYECKU I 1 6 — nonnoe npasunbHoe

coomeemcmeue;

0 6 — ocmanvHbvle cyuau
3 sp 1 6 — nonnoe npasunbHoe

coomseemcmaue;

0 6 — ocmanvHwvle cryuau
4 n3oMepu3alen 3 6 — nonHvI NPABUTLHDI

omeen;

1 6 — 00uH u3 npasuIbHLIX

0meemos e yKazam,

0 6 — ocmanvHbvle cyuau
5 b 2 6 — noaHbvIl NPABUTLHBILIL

omeem;

1 6 — 00uH u3 npaunbHbIX

0meemos e yKa3aH,

0 6 — ocmanvHwvle cryuau
6 B 2 6 — noaHbIl NPABUTLHBILIL

omeem;

1 6 — 00uH u3 npasunbHbIX

0meemos e yKa3aH,

0 6 — ocmanvHwvle cryuau
7 b,B 2 O — noaHbII NPABUTLHBLIL

omeen;

1 6 — 00uH u3 npasuIbHHIX

0mMeemos He yKazam,

0 6 — ocmanvHbvle cyuau
8 b, B 1 6 — nonnoe npasunbHoe

coomeemcmaue;

0 6 — ocmanvHble cryuau
9 nU30MepaMu 1 6 — nonnoe npasunvhoe

coomeemcmaue;

0 6 — ocmanvHbvle cyuau
10 b 1 6 — nonnoe npasunbHoe

coomeemcmaue;

0 6 — ocmanvHble cyuau
12 aJIKEHaMH 1 6 — nonnoe npasuivhoe

coomeemcmaue;

0 6 — ocmanvHwvle cryuau
12 B,A, T,b 1 6 — nonnoe npasuvHoe
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coomeemcmaue,
0 6 — ocmanvHwvle cryuau
13 1-B, 2-b, 3-T', 4-A 1 6 — nonnoe npasunbHoe
coomeemcmaue,
0 6 — ocmanvHvle cryuau
14 1-B, 2-A, 3-b, 4-T 1 6 — nonnoe npasunbHoe
coomeemcmaue,
0 6 — ocmanvHwvle cryuau
15 B,b, AT 1 6 — nonnoe npasunbHoe
coomeemcmaue,
0 6 — ocmanvHvle cryuau

3. Cucrema onennBanus KomiiekTa ®OC Tekymero KOHTpOJIA U
MPOMEKYTOYHOI aTTecTauuu

[Tpu orleHMBaHUY IPAKTHUECKON M CAMOCTOSTENILHON paboThl 00yUJaIOMIEToCs YUYUTHIBAETCS
cleyIonee:

- Kauecmeo 8bINOIHEeHUS NPAKMUYECKOU Yacmu pabomul;

- Kauecmeo oopmaenus omuema no pabome;

- Kayecmeo YCMHbIX OMBEeno8 Ha KOHMPOIbHblE 60NPOCHL NPU 3aujume padbomul.

Kputepun onieHuBaHusI NPAKTUYECKHX, CAMOCTOSITEILHBIX Pa00T, HNTOrOBOIl KOHTPOJIbLHOM
pa6oThl, YCTHOTO onpoca:

Onenka «5» (OTIIMYHO) — 32 TIIy0OKOE U TIOJTHOE OBJIAJICHUE CO/Iep)KaHHeM y4eOHOro MaTepuaia, B
KOTOPOM O0yUaIOMIUKCS CBOOOIHO U YBEPEHHO OPHEHTUPYETCS; 32 YMEHHE MPAKTHUECKU IPHUMEHSTH
TEOPETUYECKHE 3HAHMUS, BBICKA3bIBaTh U 00OCHOBBIBATH CBOM CykeHus. OueHka «5» (OTINIHO)
HpezrnoaraeT rpaMOTHOE U JIOTHYHOE M3JI0KEHUE OTBETA.

OneHka «4» (xopo11o) — eciu 00yJyaroIuiCs TOJIHO OCBOMII Y4eOHBIN MaTepual, BilajeeT Hay4yHo-
MOHATUHHBIM aIlapaToM, OPUEHTUPYETCS B U3YUEHHOM MaTepHalie, OCO3HAaHHO MPUMEHSIET
TEOPETUYECKHE 3HAHUS Ha MPAKTHUKE, TPAMOTHO H3JIaraeT OTBET, HO Co/iep KaHue U opma oTBeTa
UMEIOT OT/IECNIbHBIE HETOYHOCTH.

Onenka «3» (yI0BIETBOPUTENIBHO) — €l 00yJarouuiicss 0OHapyKUBaeT 3HAaHUE U TOHUMaHUE
OCHOBHBIX TIOJIOXKEHHUI yueOHOT0 MaTepuasa, HO U3jaraeT ero HermoJjHO, HEMOCIe0BaTENBHO,
JIOITyCKaeT HETOYHOCTH B PUMEHEHUH TEOPETHYECKUX 3HAHUH MPH OTBETE HA MPAKTUKO-
OpPUEHTUPOBAHHBIE BOIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIACHUS.
Ouenka «2» (HeyZOBIETBOPUTENIBHO) — €CIIU 00YYarOIMiCI UMEET pa3pO3HEHHbIE, OECCUCTEMHBIE
3HaHWS, TOMYCKAET OMMOKHU B ONPeIeJICHUN Oa30BBIX MOHATHH, UCKAXKAET UX CMBICIT; HE MOXKET
MPAKTHYECKN IPUMEHSATh TEOPETUYECKUE 3HAHMS.

Tecm oyenusaemcs no nAMUOAINLHOU WIKATE CLe0YIOWUM 00PA30M. CIOUMOCHb KAACO020 80NPOCA
— 1 6ann. 3a npasunvHulll omeem ooyuarowuiica noayyaem 1 6ann. 3a Hesephwvili omeem Ui e2o
omcymcmeue 6annvl He HAYUCTIAIOMCAL.

Oyenka «5» coomeemcmgyem 86% — 100% npasunvhvix omeemos.

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

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

Oyenxa «2» coomeemcmeyem 0% — 52% npasunvrvix omeemos.
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