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1.IIacopT KOMIJIEKTA KOHTPOJIbHO-OLEHOYHBIX CPEICTB.
1.1.001ue moJoKeHus

KoHTpoibHO-OLIEHOUHBIE ~ CpelcTBAa  NpeJHAa3HAa4YeHbl A KOHTPOJsS U OLEHKHU
00pa30BaTeNbHBIX  JIOCTM)KEHUH  OOYYaloLIMXCS, OCBaMBAIOIIMX IpOrpaMMmy y4eOHOU
mucuunirHel OI1.08 «OCcHOBEI eCTECTBO3HAHUS Y.

KOHTpOJIbHO-01IEHOUHBIE CPEJICTBA BKJIIOYAIOT KOHTPOJIbHBIE MaTepHasbl JUIsl MPOBEICHUS
TEKY-11Iero KOHTPOJIS U TPOMEKYTOUHOM aTTeCcTaliH.

KOC pa3pabotansl B COOTBETCTBUM C TNPUMEpPHOH W pabodyeil mporpamMmaMu ydeOHOI
mucuurinabl  OI1.08  «OcHOBBI e€cTecTBO3HAHUsA» Ha OCHOBe TpeboBanuii denepanbHOrO
rOCy/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIAPTa CPEAHETO MPOGECCHOHATHLHOTO0 00pa30BaHMUs,
YTBEP)KJICH NMPUKA30M MHUHHUCTEpCTBA oOpa3zoBanus u Hayku PD ot 02.08.2013r. Ne 730.

2. Pe3yJIbTaTl>I ocCBOCHMUSA y‘l€6HOI7I AUCHUIIIMHBI, IMTOAJIC/KAIINE ITPOBEPKE

KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO3BOJAECT OICHUBATD:

2.1. ®opmupoBaHue u 3j1eMeHTOB 001uX KomnereHuni (OK):
OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, HCXOI U3 ILEIM MU CHOCOO0OB ee
JOCTHKEHUS, OTPE/IETICHHBIX PYKOBOIUTEIIEM.
OK 5. Ucnonp3oBaTh HH(OPMALIMOHHO-KOMMYHHUKALIMOHHbIE TEXHOJIOTUU B PO ECCHOHATBLHON
NEeSITETTLHOCTH.
OK 6. PaboTatp B koMaHze, 3pPEKTHBHO 00IATHCS C KOJUIETaMHU, pyKOBOACTBOM, KJIMEHTAMH.

2.2. B pesymnbrare arTecTaliid MO Y4YEOHOW IUCIUIUIMHE OCYIIECTBISETCS KOMILIEKCHAS
MpPOBEpKA CIENYIOMMX YMEHMM | 3HAaHUW, a Takke JAUHAMUKa (QOpMUpPOBAHUS OOIIMX
KOMIIETEHIINN:

Tabmuna 1.1
PesyabTarsl Iloka3aTe/u OLEHKH pe3yJibTaTa ®opma KOHTPOJIA
o0yueHus: U OLleHUBAHUA
yMeHHS,
3HAHMSA U
o0mmue
KOMIETeHIHH
Ymersn:
Y1 [IpuBOIUTE MpUMEPHI IKCIEPUMEHTOB U (WJIH) JlaGopaTtopHble U

HaOI01eHNH, 000CHOBBIBAIOIINX: ATOMHO-MOJIEKYJIsipHOE | [TPAKTHIECKHUE
paboThI

Paznen 1. Xumus.
Pa3nen2.buosnorus.
Jud. 3auer.

CTPOEHHUE BEILECTBA, 3aBUCUMOCTb CBOMCTB BEILECTBA OT
CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuu OT TEMIIEPATyphl U KaTalIUu3aTOPOB, KIIETOYHOE
CTPOEHHE KUBBIX Oprann3MoB, pois JIHK kak HocuTens
HaCJEeACTBEHHON MH(GOPMAIINH, BOJIOINIO YKHUBOM
IIPUPO/IbI, IPEBPALICHUS YHEPTUN U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B AKUBOW M HEXXUBOW MPUPOJE,
B3aUMOCBSA3b KOMIIOHEHTOB YKOCUCTEMBI, BIIUSTHUE
JEATEIbHOCTH YEJI0OBEKA Ha DKOCUCTEMBI;




Y2 OOBACHATH MPHUKIAIHOE 3HAUCHUE BAKHEUIITUX Jlaboparopubie H
JOCTH>KEHHM B 00JIaCTH €CTECTBEHHBIX HAYK JUIS: OPAKTUICCKUC
OJIYYEHHsI CHHTETUYECKMX MATEPHAIIOB C 33IaHHBIMU paboTet

N N Paznen 1. Xumus.
CBOMCTBAaMH, CO3/aHusI OMOTEXHOJIOTHH, JICUCHHS
5 . . Pazgen2.buonorus
MHQPEKIMOHHBIX 3a00J1¢Ba
ek HUM, OXpaHbl OKPYKaromen Tud. 3auer.
Cpelbl

Y3 BriaBuraTh runoTe3sl U MpeiaraTh MyTH UX MPOBEPKH, JlaboparopHbie ©
JIeJIaTh BBIBOJIBI HA OCHOBE 3KCIIEPUMEHTAJbHBIX JaHHbIX, | MPaKTUYECKUE
IpEICTABICHHBIX B BHIE Ipa(uKa, TaOIuIbl WX padoTsI

CamocTosITeIbHBIC
JarpamMmbl

paboThI

Hud. 3aqer.

Y4 PaGoratk ¢ ecrecTBeHHOHAYYHON JlaboparopHbie ©
nH(popmanuel, coaepxkanieiics B cooomenusx CMU, MIPaKTUICCKUC
UnTepHeT-pecypcax, HayqHO-MOMYIISPHOI paboTsI

) CamocTosITeIbHBIC
IuTepaType: BIaJeTh METOIaMH ITOUCKA, BBIJICISATh 5
paboThI
MBICJIOB HOBY U HHUBATh JIOCTOBEPHOCTD
CMBICJIOBYIO OCHOBY U OIIEHUBATh JIOCTOBEPHOC Tlud. 3aver.
nHpopmauu

Y5 Hcnonb3oBath mpuoOpeTeHHbIC 3HAHUS U YMEHUS B JlaGoparopHbie ©
MPAKTUYECKOM JEATENLHOCTHU U MMOBCETHEBHOM KU3HU HPaKTHICCKUC
171s: ©€30MaCHOrO MCIONIb30BAHMUSA MATEPUATIOB U paboTHI

Paznen 1. Xumus.
XUMHYECKHUX BEIICCTB B OBITY; MPOPUITAKTHKU
5 " . Pasnen2.buomorus
MH(PEKIUOHHBIX BaHWI, HUKOTH
dekno 3a00JIEBAHUH, OTHHOBOI, Tlud. 3auer.
QIKOTOJILHOW M HAPKOTUYECKON 3aBUCUMOCTE;
OCO3HAHHBIX JIMYHBIX JIEUCTBUH 10 OXPAaHE OKPYKAIOIIEH
cpenbl

3HaTh:

31 CMBICIT IOHATHIA: €CTECTBEHHOHAYUHBIM MeTOl To3HaHusl, | JlabopaTopHble U
MEPUOINYECKUN 3aKOH, XUMHUYECKasi CBsI3b, XMMHUYecKas | [PAKTUICCKUE
peaKIis, MaKPOMOJIEKyIa, GOk, KaTanusatop, hepment, | PAOOTEI

Paznen 1. Xumus.
kietka, auddepenunanus kieroxk, JHK, Bupyc,
Pasnen2.buomorus
OuoJsiornueckasi dBOJIONUS, OMOpa3HOOOpa3ue, OpraHu3M, Tud. 3ager
TIOTYJISIIIHS, 9KOCHCTEMA, ouocdepa, SHTPOIHS,
camMoOopraHu3aIus
32. Bxman Benukux ydeHslX B (hOopMHUpOBaHHE COBpeMeHHOH | JlabopaTopHble U

€CTECTBEHHOHAY4YHO! KapTHUHBI MUpa.

MPaKTUYECKHE
paboThI

Paznen 1. Xumus.
Pa3nen2.buonorus
Jud. 3auer.

2.3. ®opMHpOBaHUE JUYHOCTHBIX Pe3yJIbTATOB peaJM3alii NMPOrpaMMbl BOCHIMTAHUS MO
npodgeccun: 43.01.09 «IloBap, koHaAMTEPY.

MO0 JOCTHIKCHHUIO JIMYHOCTHBIX PE3YJIBTAaTOB O6yanOHIHMHCSI

B xone onenku PE3YJIbTaTOB OCBOCHUA y‘~IC6HOfI JAUCHUIUIMHBI YIYUTBIBACTCA ABUXKCHUC

Tabmnuua 1.2.

JIN4YHOCTHBIE Pe3yJIbTAThI

pe3yJabTaToB

(I)OpMI)I H METOAbI KOHTPOJA H OUECHKH




JIP1- Oco3Haromuii ce0st TpaKJaHHHOM U
3allITUTHUKOM BGHHKOﬁ CTpaHLI.

HHuTtepripeTanust pe3ynbTaToB HAOIIOACHUMN 3a
NeSITeIbHOCThIO 00Y4Yalolerocs B Ipolecce
0CBOEHUS1 00pa30BaTeNbHOI MPOTrpamMMBbl.

- IPOSIBJICHUE IpakJaHCTBEHHOCTH,
MaTPUOTU3MA;
- 3HaHME UCTOPUUM  CBOEH  CTpaHsl,

JIOCTUKEHUN OTEUYECTBEHHBIX YUEHBIX;

JIP 9 - Cobmnroarouuii u
[porara’upyoLuil mpaBuia 310pOBOr0 U
Oe3omacHoro oopasa >K1M3HH, CIIOpTa;
npenynpexaamui 1o
MPEO0JICBAIOLINI 3aBUCUMOCTH OT
ankoroJisi, Tabaka, ICUXOAKTUBHBIX
BEILIECTB, a3aPTHBIX UTP U T.1I.
CoxpaHsIOUA CUXO0JIOTMYECKYIO
YCTOMUYMBOCTh B CUTYaTUBHO CJIOKHBIX UJTU
CTPEMUTEIHHO MEHSIOIINXCS CUTYalIUSX.

WnuTepnperanus pe3yinbTaToB HAOIIOICHHUNA 32
JeATeNIFHOCThIO 00yYaromerocss B IpoIecce
0CBOCHHS 00pa30BaTEILHON MPOTPAMMBI.

- OpUHSATHE IIGHHOCTEH  37I0pOBOTO  H
6e3omacHoro oOpasza >KHW3HH, MOTPEOHOCTH B

¢buznyeckom CaMOCOBEPIICHCTBOBAHNH,
3aHATHUAX CIIOPTUBHO-03/10POBUTEIBHON
JEeATEIbHOCTBIO, HEIpUATHE BpPEIHBIX

IPUBBIYEK: KypEHUs, YIIOTPEOIECHUS aIKOroJId,
HAapKOTHUKOB;

JIP 10 - 3a00Tsiuiics o 3ammTe
OKpY’Karollen cpeJibl, COOCTBEHHOM U
qyX0i 0€301acHOCTH, B TOM YHCJIE
udposoit

WuTepnperanus pe3yinbTaToB HAOIIOICHHUNA 32
JeSITEJIBHOCThEIO  O0YYAIOIIErocss B IPOIECcCe
0CBOEHUS1 00pa30BaTENbHOMN IPOTrpamMMBl.

-3¢ ()eKTUBHBII TOMCK HEOOXOAMMOM

UH(pOpMaLNK;
-MCIOJIb30BAaHUE  Pa3JIMYHBIX

MUCTOYHUKOB HH(pOpMANWHU, BKIIOYas
JIIEKTPOHHBIE.

JIP 23 - YMmerouii ycnieniHo BeIOUparhb
CIIOCOOBI pelIeHus 3a1a4
poeCCHOHAIBHON e TENHHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM
¥ OCYIIECTBIISITh TOUCK, aHATIN3 U
MHTEpHpeTalnio HHpopMaluy,
HEOOXOIMMOM /ISl BBITTOJTHEHUS 3a71a4
npodecCHOHATBLHOMN 1eATETbHOCTH.

WuTepnperanys pe3yinbTaToB HAOIIOICHHUNA 32
NeSITeIbHOCThIO 00Y4Yarolerocs B IpoLecce
0CBOEHUS1 00pa30BaTENbHOMN MPOrpamMMBl.

- yYMEHHE  HCIOJIb30BaTh  JIOCTUIKEHUS
COBPEMEHHOMN XUMHUYECKON HayKH u
XUMHUYECKHX TEXHOJOTUH sl TOBBILICHUS
COOCTBEHHOTO MHTEIIEKTYaTbHOTO Pa3BUTHS B
BbIOpaHHOMU npodeccuoHaNbHOM
NIeSITeTbHOCTH;

JIP 16 -IIpuHuMaroniuii OCHOBBI
JKOJIOTUYECKOH KYJIBTYPHI,
COOTBETCTBYIOILIEN COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUIECHHUS,
IIPUMEHSIOIINN ONBIT 3KOJIOTUYECKH
OpPUEHTUPOBAHHOU pedIeKCUBHO-
OLICHOYHOM M NMPAKTUYECKON NEATEIBHOCTH
B )KM3HEHHBIX CUTYalUsIX U
npodecCHOHATBHOMN eI TETbHOCTH

WnuTepnperanys pe3yinbTaToB HaOIIOJCHUN 32
NESITEeIbHOCTBIO 00Y4Yarolerocs B IpoLecce
OCBOEHHS 00pa30BaTEIbLHON MPOrpaMMBI.
- TPOSIBJICHHE D3KOJOTMYECKOM KYIbTYpBI,
OEepe’)KHOTO OTHOILIEHHS K pOJHOU 3eMile,
pUpPOAHBIM OorarcTBaM Poccun u mupa;

3. KoHTpoJIb U OlleHKA pe3y/JIbTATOB OCBOEHHUSI y4eOHOI0 Npe/iMeTa 10 pa3jejiam, TeMam

HanmeHoBaHMe pa3jeioB U TeM

IToxa3aTeu oleHKH

®opMbI KOHTPOJISA ¥

pe3yJabTara OLIeHUBAHMS
Paznea 1

OO0mas 1 HeopraHu4ecKasi XUuMHusi

Tema 1.1 Hayku o npupoze. V1, V2,31,32, IIpakTuyeckas pabora Nel.

OCHOBHBIC XUMUYECKHE MOHATHS U

,OK2,JIP 1, JIP 10




3aKOH

Tewma 1.2 Ilepuonuueckuii 3aKoH U V1, VY2,31,32, [TpakTuaeckast padota No2, No3
IICXD MenpeieeBa B CBETE ,OK2, CamocrosiTenbHas pabota
YYEHHMs CTPOEHUS aToma JIP 1, JIP 10

Tema 1.3 XuMudeckasi CBS3b. V1, V¥2,31,32, [Ipaktuueckas padbota Ned,
Crpoenue BemecTBa OK 5,JIP 23 NeSNe6, CamocTosiTenbHas

pabora Ne7.

Tema 1.4 PacTBOpSI. V1, V¥2,31,32, [TpakTuaeckast pabota Ne§, Ne9
DNEKTPOIUTHUYECKAS AUCCOLUALUS JIP 10, JIP 23 CamocrosrenbHas paboTta

Pazpmea 2.
Buoaorus.

Tema 1. Yuenue o kieTke

V1,V2,31,32,JIP 10

[IpakTrueckas padorta NelO

Tema 2 OCHOBBI TEHETUKHA U
CENEKINHU

v1,V2,31,32,JIP 10

[TpakTuyeckas padora Nell,
Nel2
CamocrosrenbHas padoTta

Tema 3. DBOJIIOLIMOHHOE yUEHUE

v1,V¥2,31,32,0K 5, JIP 23

[IpakTuueckas pabora

Nel3, Nel4
Tema 4. [IpoucxoxjaeHue u V1,¥2,31,32, [TpakTrueckas pabora Nel5.
HavyaJbHbIC ATAIlbl PA3BUTHS )KU3HU OK &, JIP 10, JIP 23 Nel6

Ha 3emiie

CamocrosrenbHas padoTta

Tema 5 IIpoucxoxaeHre YelIoBeKa.
OpranusM yenoBeka.

V1, V2, 31,32,
OK 8, JIP 10, JIP 23

[TpakTuueckas paborta Nel7.
Nel8
CamocrosrenbHas padoTta

Tema 6. OCHOBBI YKOJIOTHHU

V1, V2, 31,32,
OK 5, JIP 10, JIP 16 JIP23

[TpakTnyeckas padora Nel9,
Ne20
CamocrosrenbHas padoTta

Tema 7 buocdepa u yenosex
buonnka

V1, V2, 31,32,
OK 5, JIP 10, JIP 16 JIP23

[IpakTnueckas paGoraNe21,
Ne22. Ne23
CamocrodrenbHas paboTta

4. CucremMa KOHTPOJISA U OLIEHKH OCBOCHHUS MPOTrPaMMBbI YueOHOil

JTUCIHMILIMHBI

4.1. ®opma NpoOMeKYTOUYHOMH aTTECTAUMHU MO YUeOHOH TMCUUILIHHE

YyeOHas TMCHMILINHA

DopMbI IPOMEKYTOYHOM aTTECTALUU

1

2

00.08 «OCHOBEI €CTECTBO3HAHUI

JuddepeHnrpoBaHHbIii 3a4eT

4.2. Opranu3anus TeKyLero KOHTpoJis yCleBaeMOCTH U IIPOMEKYTOYHOM

aTTeCTAllUU 110 HTOTraM OCBOCHHUSA IIPOrpaMMbl y'lCﬁHOﬁ AUCHUIIJIMHBbI.

B mnepuon oOyuenuss mo oOpazoBarenbHoi mnporpamme CIIO ocymecTBisercs
TEKYIIMH KOHTPOJb YCIIEBAEMOCTH CTYIECHTOB, IPOMEXYTOYHAs M MTOTOBas aTTECTALUS IO

y'-Ie6HI)IM JUCHUITIIMHAM.




Texymuii KOHTPOJIb OCYIIECTBIISETCS B Mpefeaax y4eOHOro BPEMEHH, OTBEAECHHOIO Ha
yu4eOHYI0 JUCIHIUIMHY, OIICHMBACTCA IO TNSATHOAJUTBHOW IIKale. Tekymuii KOHTPOJIb
IPOBOJUTCS C IENbI0 OOBEKTHBHON OIEHKH KauecTBa OCBOEHHS MPOTPAMMBI JHCLUUIUIMHBL, a
TaK)K€ CTUMYJIMPOBAHMSI y4€OHOW AESTENBbHOCTU CTYAEHTOB, MOJATOTOBKM K IPOMEKYTOUHOMN
aTTeCTallMyd U oOecreueHUs] MaKCUMaIbHON (P PEKTUBHOCTH yueOHOro mporecca. [ oneHku
Ka4yecTBa MOJrOTOBKM MCIOJB3YIOTCA pa3iuyHble (OpMbl U METOAbl KOHTpois. Tekymuit
KOHTPOJIb Y4€OHOM JUCLMIUIMHBI OCYHIECTBIsETCA B (OpME 3alUThl MPAKTUUYECKUX 3aJlaHHM,
BBINOJIHEHHS] TECTOBBIX 3a/laHUM.

IIpomexyTouHas arrecrauus NPOBOAMTCA B (opMe, NPEeryCMOTPEHHOM IJIaHOM
yueOHoro npormecca: JuddepeHnnpoBaHHBIN 3a4eT.

B nmepuox cloXHOW CaHUTapHO-3MUAEMHOJOTMYECKOW OOCTAHOBKM WM JPYTUX
CUTYalUIX HEBO3MOXXHOCTH OYHOT'O OOYYEHHS U MPOBEICHUS aTTECTALUU CTYJCHTOB TEXHUKYM
peanu3yeT oOpazoBaTeNIbHBIE NPOTPAMMBI WM HX 4YacTH C TNPUMEHEHHEM 3JIEKTPOHHOTO
o0yuyeHMsl,  JAMCTAHIMOHHBIX  OOpa30BaTEeNbHBIX  TEXHOJOTMH B  IPEJyCMOTPEHHBIX
3aKOHOJATeIbCTBOM (popMax oOydyeHMs WIM NPU HUX COYCTAHUH, NPU MPOBEICHUM Y4EOHBIX
3aHATHM, NMPAKTHK, TEKYLIEro KOHTPOJS YCIIEBAEMOCTH, IPOMEKYTOUHOW, MUTOrOBOM M (MJIM)
roCyJapCTBEHHON UTOTOBOM aTTECTalluU 00YJarOIUXCS.

@opMbl U IPOLIEYypa TEKYLIET0 KOHTPOJIA U MPOMEKYTOUHOM aTTECTAllMU 3HAHUM CTYJAEHTOB
ONpeAesaoTCs MoJIoKeHUAMHU: «O TEKyIIeM KOHTPOJIE U IPOMEKYTOUHOM aTTecTalluu
oOyuaromuxcs», «O IPUMEHEHUH AJIEKTPOHHOTO O0yUYeHUsl, TUCTAaHIIMOHHBIX

00pa3oBaTeNbHbIX TEXHOJOTUN MpH peajau3anuu 00pa3oBaTeNbHBIX mporpamm», «0O0

opranu3anuu oopaszosarenbHoro mnporecca B AIIOY «YucTononabckuil cenbCKOX03sIIICTBEHHBIN
TeXHUKyM uMeHH .M. YcmanoBay.

5. 3apanus 1191 KOHTPOJISI M OLIEHKH OCBOEHHS IPOrpaMMbl y4eOHOM
AUCHUILINHBI.

5.1. Texkymuii KOHTPOJIb OCYILECTBIIsIETCS B (hopMe cllaun 0TYeTa O MPOAETaHHOM
MPAKTUYECKON pabOTHI.

I/IHCprKHl/IOHHbIe KapThbl AJI BBINNOJHEHUS MPAKTHICCKUX paﬁoT mo TMCHMIIJIMHE
«OCHOBBI €CTeCTBO3HAHUA.

IIpakTnyeckas padora

«/lucnepcHbie cUCTEMBD)
Ilesb padoThI: MOTYYUTh TUCIIEPCHBIE CUCTEMBI M UCCIIE0BATh UX CBOIMCTBA, OTPabOaTh HABBIK
paboThl ¢ XMMMUYECKH PEAKTHUBAMH C COOTIOEHEM TEXHUKHU 0€3011acCHOCTH.
O0OopynoBanue: xuMudeckuii crakad Ha 200 M1, ITaTUB ¢ MPOOUPKaMU, TPOOKH K MPOOHpPKaM,
MEpPHBIN WINHAP, CHUPTOBKA, MPOOUPKOAEpKATETH
PeakTHBBI: TUCTHIUTMPOBAaHHAs BOJA, pacTBOp kenaTtuHbl 0,5% , kapOOHAT KaJbIHs B
MOPOIIIKE, PacCTBOP THOCYJIb(haTa HATPUSl, pACTBOP CEPHOIM KUCIIOTHI, PACTBOP COJITHON KUCIIOTHI,
pacTBOp, CUJIIMKAaTa HaTpUs, pacTBOP XJIOPUJA JKEJI€3a TPEXBAJIIEHTHOI'O, pacTBOP Ie€pMaHraHaTa
HaTpUs, PACTBOP XJIOPHJIAa HATPUSI.

IIpakTHYecKkas 4acTh

Xoa pa0dorsi:
OnbiT Nel: «IIpurorosiieHne cycneH3nu kap0oHaTa KaJbUHs B BOe»
Hanute B 1B€ mpoOUpKu 1o 5 Mi1 AUCTUIUTMPOBAHHOM BOJIBI, B IEPBYIO MPOOUPKY 100aBUTH
0,5% pacTBOp KenaTuHa, 3aTeM B 00e MPOOUPKU BHECTH HEOOJIBIIOE KOJIUYECTBO MEIa U CHIIBHO
B300JITaTh, MOCTAaBUTH 00€ MPOOUPKHU B MITATHUB U HAOJIIOJATh 32 PAcCIauBaHUEM CYCIIEH3HH.



OnbiT Ne2: «IlomyyeHue KOJJIOUIHOTO PacTBOPA CepbI»
B npobupky 106aBUTH pacTBOp THOCYIb(}ATa HATPUS U CEPHOM KUCIIOTHI, 00pa3yeTcsi CBOOOHAs
cepa B MEJIKOJUCIIEPCHOM cOcTOsIHMM. [oCcKoIbKY cepa HepacTBOpHUMa B BOJE, IIOJy4aeTCs
JKEJITOBATO-CUHEBATHIN OMANIECIIUPYIOIIHMI KOJUIOUAHBINA PacTBOP:
Na2S203 + HoSO4 =S| + SO2 + H20 + NaxSO4
OnbIT Ne3: « [TosryueHue rejisi KpeMHHEBOMH KHCJIOTHI»
B npoOupky npuiMTh pacTBOp CHUIIMKATa HATPUS, TOOABUTH PACTBOP COJISTHON KHUCIIOTHI,
MOJTyuYeHHasi KpeMHHEBasi KUCJIOTa HEMHOTI'O MYTHEET, JJajiee 3aCThIBACT, IPH OMPOKH/IbIBAHHE HE
CTEKaeT.
2HCI + NaSiO3z = 2NaCl + H2SiO3]
OnbiT Ned: «IlosrydyeHue 3018 THAPOKCU/IA 7Kejle3a TPEXBAJIEHTHOI0 peaKkIueil THApPoJIn3ay.
B nipo6upky Hanute 2 mi 2% pacTBopa XJIOpHUAA Kejle3a TpeXBajJeHTHOro u 10 mi
JUCTUIUTMPOBAHHOM BOBI, PACTBOP NIEPEMENIATh U HATPETh HA CHUPTOBKE /10 KUICHUS, IPU
9TOM MOJIYYUTCS KPACHO-OYpBIN IPO3pAUHbIH 30J1b THIPOKCH/IA XKelle3a TPEXBAJICHTHOTO.
FeClz+3H,0=Fe(OH)3+3HCI
OmnbiT NeS: «IlosrydyeHue 301 ITMOKCH/Ia MAPTraHLa peaKiueil BOCCTAHOBJICHH
[IpunuTh pacTBOp nmepMaHranara Kauust 5 M u 1-2 karau Tuocynbdarta HaTpusi, paCTBOP
nepeMeniaThb, 00pazyeTcs 30J1b BULTHEBO-KPACHOTO IIBETA.
8KMnO4+3Na2S203+H20=8Mn0O2+3Na;S04+3K>S04+2KOH
OnbiT Ne6: «IlosryueHue 3MyJIbCHM XJIOPUAA HATPHUS B PACTUTEIbHOM MACJIe»
B npoOupky npriMBarOT 2 MII PaCTUTEIHHOTO Macyia M 2 MJI pacTBOpa XJIOpUIa HATPHS,
B30aTHIBAIOT, TIOCIIE 00pa3yeTcs aMyibcusl. BepxHuil cnoii mpencraBiseT coooi
ONAJIECIUPYIONTUN KOJUIOUIHBIN pacTBOpP.
BoiBoa mo padore opopmMuTh no Tadaune

IIpakTuyeckas padora.
"Pacno3HaHue MJIACTMACC M BOJIOKOH"

Heans paborbl. Waentudukamus o0pasloB IUIACTMACC W BOJOKOH HAa OCHOBAaHUM HX
OTHOILIEHHUS K HAarPEBAHUIO M XapaKTepa TOPEHUsI.

Mopsiaok paGorbl. [Ipu u3ydyeHWH CBOWCTB TUIACTMACC TMPEXKIE BCETO CIEAYET YIEIUTh
BHMMaHHUE BHEUTHEMY BUAY, TBEPAOCTH, DIIACTUYHOCTH.

OnHako OKOHYATENBHBINM BBIBOJI MOXKHO CHENaTh, JHIIb HW3yYWB OTHOIICHHE 00pa3la K
HarpeBaHUIO, XapaKTep TOPEHUs U IPUPOY MPOTYKTOB PA3IOKEHHUS.

OrnpenenuTh MpUPOAY BOJOKHA IO BHEITHEMY BUIY CJIOXHO. OTHUM U3 CaMBIX JTIOCTYITHBIX
CIoco0OB SBIISIETCS M3YUYECHHE XapaKTepa TOpeHHUs, aHAIMU3 3amaxa MPOJYKTOB Pa3joXKEHUS U
OCTaTKa MOCJIe CrOPaHUs.

N3yueHnue xapakTepa ropeHHsl Marepuaia U MPOAYKTOB €ro CropaHus cieayeT MPOBOJUTH
TaKuM 00pa3zoM.

1. Bo3pMuTe mumniaMu odpaser] miacTMacchl, BOJOKHA WU TKAHU U BHECUTE €T0 B BEPXHIOKO

4acTh TJIaMeHu crnupToBkH. OOpaTuTe BHUMaHUWE, TJIABUTCA JIM 00pasel], Kak OBICTPO OH

3aropaercs.

2.Tlocne TOro Kak BEIIECTBO 3aropeyioch, BBIHBTE €r0 W3 IUIaMEeHH. ['acHeT miams Wiu

MPOJIOJIKAET TOPETH?

3. K BeigemsironuMcs IpoyKTaM CTOPaHHS TOJHECUTE BIIAXKHYIO JIAKMYCOBYIO OYyMaXKYy,

OTMETHTE U3MEHEHHE €€ 1IBETA.

4. JIBmKeHneM PYKH HalpaBbTe K HOCY Ta3000pa3HbIe MPOIYKTHI CTOPAaHUS W TOMPOOYHTE

ONpEJIETUTh UX 3amax.

5.Jlo)knuTech, KOTa TBEPIbIA OCTATOK TOPEHUA HA KEPaMHYECKOM WM CTEKJISHHOU

MJIACTUHE TIOJIHOCTBIO OCTBIHET. PacCMOTpUTE €ro BHELIHUN BU/I, IIBET.

6. IlorpoOyiiTe pacTepeTh 301y WIH CIEKIINNCS MIapUK MEXKIY MaJblaMu.



W3yuast CBOMCTBA IJIaCTMAcC U BOJIOKOH BOCHOJIB3YWTECh JAHHBIMH TaOJHIIbI, TPUBEICHHOM

HUXKE:
Ha3Banue dusuyecKue OTHOmEeHne K XapakTrep ¥ IPOXYKTbI
IJIACTMACCHI MU CBOlicTBa HArpeBaHUIO ropeHust
BOJIOKHA
Ceoticmea naacmmacc
[TonusTniien HeoxpammeHnHsiit IInaBurcs; u3 | I'opur CHUHEBATHIM
MaTepual, pacIUIaBICHHOIO IUIJAMEHEM C  3allaxoMm
IIOJIYIIPO3PAYEH, Marepuana MOXHO | TOpsuiei CBEUMU.
MOJIOYHOTO  OTTCHKA, | BBITAHYTb HUTH IIponomxkaer ropeTs BHE
JJIACTUYHBIN, JKUPHBIN IJIAMEHHU, I[P 3TOM C
Ha OILYIlb obpasua agaroT
ropsiue Karuiu
(ocTropoxHo!)
[TonuBuHMIXIOpU | DNACTUYHBIN IImaBurcs m Haumuaet | ['opur KONTALUM
i} Marepuail, paznaraTbcs IIJJAaMEHEM; BHE IUIAMEHU
MEXAHUYECKH IIPOYEH, racHer. Bripensercs
MOKET UMETh XJIOPOBOJIOPOJ, KOTOPBIN
Pa3IMYHYI0 OKPACKY MOKHO OOHAapyXUTh I10
ITOKPACHEHHUIO
JTAKMYCOBOM OyMakKKu
Tednon YMmepenHo annactuusblil | OruiaBisgercs npu | [Ippy  HarpeBanum B
MaTepual  MOJIOYHO- | JJIUTEIBHOM IUIAMEHHU CIIUPTOBKHU HE
O0emoro (B TOHKOM | HarpeBaHMH, Ha | TOpPHT.
cIoe) L[BETA, | IOBEPXHOCTU
MEXaHUYECKU MOSIBJISIETCA  YEPHBIN
IIPOYHBIN, XUPHBIA Ha | HAJET
OILlYIIb
Hemtynonn TBepablid, rubkuil | He miaBurcs IIpU BHECEHHUU B ILIAMS
MaTepual, MOJKET cpasy  3aropaercsi H
UMETh pa3IMYHYIOo OBICTPO Cropaer Jaxe
OKpacky BHe n1amenu. Ilocne
Cropanus ocTaercs
cepast 30J1a.
®enondopmanbae | Heanmactuunsiii He IUTABUTCS, | 3aropaercs ¢ TPYAOM.
TUHAs CMOJIA TBEPAbII MaTepual, | paiaraercs Bue IJIaMEHH
KaK MpaBUJIO, TEMHBIX ITOCTENIEHHO racHer.
TOHOB ITponyxTsl TOpPEHUS
AMEIOT XapaKTepHBII

3amax (peHoma.

Ceoticmea 6010KOH

XJIOIOK

beictpo cropaer. Ilpu
TOPEHUH 3amax >KKEHOH
Ooymaru. Ocraetcs cepas
30I1a.

[ITepcTs, menk

I'opur MEJIEHHO,
o0pa3ysl YepHbIi MIapuK,
JIETKO PacTUPAIOLIMIICS B




MOPOIIIOK. 3amnax
«OKKEHOTO pora.

Kanpon

[InaBuTcs c
obOpa3oBaHuEM

TEMHOr0o  OJyecTsauiero
mapuka. M3 pacruiaBa
MOJKHO BBITSIHYTh HUTb.

3aropaercs npu
CWJIBHOM HarpeBaHuM C
HEMPUATHBIM  3aI1aXOM.
[TponyxThl TOPEHUS
OKpall1BaroT

JAKMYCOBYIO OYMa)Ky B

CHUHUHU IBET.

l'oput
miamMeHeM.  [IpoaykTel
TOPEHUS UMEIOT 3arax.

JlaBcan - To xe

AneratHoe - -
BOJIOKHO

BricTpo
obpazys HEXPYNKUI
TeMHBbIM I1apuk. Bne
IJIAMEHH
TacHeT.

TOpEHUS
JTAKMYCOBYIO OYMa)Ky B
KpPAaCHBIN IBET.

IIponykTsl

Cdopmyampyiite BbIBOJ 0 padore.
5.2. Kpurtepuu oueHKHU U MPaKTHYeCKUX PadoT no npeamery OCHOBBI eCTECTBO3HAHUSA

Ounenka «5»: BpinonHeHa paboTa B pallMOHAJIBHON MTOCIIEI0BATEIbHOCTH U IIOJIHOM 00BEME €
0€3yCIIOBHBIM COOJIIOJICHHEM TPAaBUII TMYHON M 0OLIECTBEHHON 0€30MaCHOCTH; TPaMOTHO,
JIOTUYHO U CaMOCTOSITEIbHO OMUCAaHbI POBEJICHHbIE HAOIIOACHNUS, COCTABICHbI YPaBHEHUS
XUMHUYECKHUX PEAKLMi U chOpMYINPOBAHBI BBIBOJBI U3 PE3YJIBTATOB ONBITA (HAOIIOACHMUI);
HKOHOMHO HCII0JIb30BaHbl PaCXO/IHbIE MaTepPHAJIbl; 00ECIIEYEeHO MOAePKAHNE YUCTOTHI U
nopsiika Ha pabodeM MecTe; JlabopaTtopHas paboTa akKypaTHO oopmIIeHA.

Ounenka «4»: JloruuHo onmucaHbl MPOBE/ICHHbIE HAOMIONEHUsS,, B COCTABIICHHBIX YPaBHEHUSIX
XUMHYECKHX pEeaKIUil IOMyIIeHbl JBe-TPH HECYNIECTBEHHBIE OIIMOKH, HCIPABICHHBIE I10
TpeOOBAaHUIO YYWUTENd;  IPaMOTHO CGOPMYJIMPOBAHBI BBIBOABI W3 PE3YJIbTATOB OIBITA
(Habmro/ieHnit); PKOHOMHO HMCIOJB30BaHbl PACXOHBIE MAaTepUaibl, O0ECIEUYeHO MO AepKaHNE
YHUCTOTHI U TIOPsI/IKa Ha paboueM MecTe; jadopaTopHas paboTa akKypaTHO opopMIIeHa.

Ouenka «3»: BrimonaHeHa paboTa B paliMOHAILHON MOCIEI0BATEIIBHOCTH U TMOJTHOM 00BEME C
0€3yCIIOBHBIM COOJIIOJICHMEM MpaBWJI JMYHOW M OOILIECTBEHHOW O€30MacHOCTH; HEMOJIHO H
HEJIOTWYHO OTMCAHBI TIPOBEICHHBIC HAGTIONCHNMS| B COCTABICHHBIX YPABHCHHAX XHMHUUYECKHX
PEaKIuii TOMyIIeHbl OMIMOKH, KOTOPHIE CTY/ICHT HE MOXKET HCIPaBUTh, HE CHOPMYITHPOBAHBI
BBIBOJBI M3 PE3YyJIbTAaTOB OMNbITa (HAONIOAEHMS);  HKOHOMHO HMCIIOJIb30BaHbl PacXOJIHbIE
MaTepHalbl; 00eCredeHo MoAepKaHue YHCTOTHI B TMOPsIKa Ha pabovyeM MecTe; JrabopaTopHas
paboTa He akKypaTHO oopmiieHa; J1abopaTtopHas paboTa BbinonHeHa Ha 50%.

Ounenka «2»: BrlnonHeHa sKcliepUMeHTalbHAs YacTh, HO paboTa He odopMiIeHa B TETPaIy;
nabopaTopHasi paboTa BBIIIOJIHEHA MeHee, yeM Ha 50%.

5.3. PekoMeH1aMu MO COCTABJIEHUIO MUCbMEHHOT0 OTYETA 0 BHINMOJIHEHHOI MPaAKTHYEeCKOMH
paodore.
s opopmienus oryera o pabore yA0OHO HCIIOIB30BaTh TAOIUUHYIO (hopMmy.

Xoa onbiTa Haoaonenne YpaBHeHHE peaKIuu BriBoj

KOIITAIIUM

cropaer,

ITIOCTCIICHHO

OKpalanuBarOT




«Xo0J1 OTbITa» 3aIIUCHIBAETCS KPATKO, BMECTO CIIOBECHOT'O OMUCAHUS MOCIEA0BATEIbHOCTH
JIEHCTBUM MCTIOIB3YETCSl PUCYHOK. OO0s3aTEIIBHO YKa3bIBAIOTCA YCIOBUSI OCYIIECTBICHUS
XUMHUYECKUX PEaKIUM.

B rpade «HabmroaeHus» pucyHOK WK CXeMa MOSICHSIOTCS CIEIYIOIUMHA 0003HaYeHUSIMHU:

- o0pa3oBaHue ocajika: YKa3bpIBaeTCs I[BET OCAJIKa U €ro XapakTep (MyUHUCTBIN, TBOPOKUCTHIMH,
CTYJICHUCTBIN)
- BBIJIEJICHUE Ta3000pa3HOro BEUIeCcTBa: Y Ka3bIBACTCs LIBET Ia3a, 3amax, MII0THOCTb.

B rpade «YpaBHeHus peakiuii» yyamuecs MOTYT BbIpaKaTh TOJBKO CYHITHOCTh PEAKIIHii
MOHHOTO 00MEHa, T.€. 3aIUChIBATh TOJIBKO COKPAIICHHBIE HOHHBIC YpaBHEHUS peakiuii. [s
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI 3alUChIBAIOTCS MOJIEKYJISIPHOE ypaBHEHUE
PEaKIuy, BBIPAKACTCS €€ CYIIIHOCTh METOI0OM JIEKTPOHHOTO OajlaHCa MITH 3JIEKTPOHHO-HOHHBIM
METOJIOM. Y Ka3bIBaIOTCSI Ha3BaHUS MPOIIECCOB U (PYHKIIMH BEIIECTB.

Oco0Ooro BHuMaHus TpedyeT 3anoiaHeHue rpadol «BoiBoa». BeIBO 1015KeH COOTBETCTBOBATD

YCIIOBUIO 33]1a4H, OBITh TIOJHBIM U 000CHOBAHHBIM.

5. 5. Bonipocsl ycTHOr0 0npoca cTy/ieHTOB
Pa3znen 1. Beenenue. Hayku o npupose.

1. Kakue ydeOHBIE TpPEAMETHl OTHOCSTCS K €CTeCTBEHHOHAy4YHOW OOJacTH 3HaHUM
(mepeyucnuTe MpeaMeThl).

2. IlpuBenute HpUMEPHI IOJOKHUTEIBHOTO BO3JCHCTBHUS 4YEJIOBEKAa HA OKPYKAIOLIYIO
cpeny.

3. U3 cneayrouiero nepevyHsl Ha3BaHUM BBINUIINTE OTAEIBHO TEla U BEILECTBA: CBEYA,
napaduH, CHe)KUHKa, BO/Ia, caxap-MecoK, KyCOUYeK caxapa, 30JI0TO, 30J10Tasl 1IerouKa, mpoOupKa,
CTEKJIO, MEJI, IIIKOJIBHBINA MEJIOK.

4. CBoiicTBa BelIeCTB U 00JACTH UX MPUMEHEHUS. 3aOJHUTE MPOIYCKU TaKUM 00pa3zom,

YTOOBl MOJYYWJIACh JIOTMYECKasl I0CJIEI0BaTeIbHOCTh: HAa3BaHHWE BEIIECTBA ----- CBOMCTBO
BellecTBa ----- 00J7aCcTh €ro MpUMEHEHHUSI.

A) Menp ------- ....... ====--- W3TOTOBJICHHE TTPOBOJIOB; B) AnmtoMunmif ------- ....... -------
usroroieHue anomuHueBor ¢oneru; C) Boga -------- ........ -==--- MIPUTOTOBIICHUE PACTBOPOB;
D) [loBapennas conp ------- ....... -===-- MPUTOTOBJIEHUE MUIIH, KOHCEPBUPOBAHUE.

5. Ilepeuncnure OCHOBHBIE METOJbI M3YyYEHHUS XUMHHM M €CTECTBO3HAHUS Ha INpUMEpE
71a00paTOPHOTrOo IITaTUBA U €r0 coCTaBHBIX yacTeil. KakoBa QpyHKIMs My T, Janku, KoJap1a?

6. ITouemy 11 N3TOTOBIIEHUSI XUMUUYECKOM ITOCYIbl B OCHOBHOM HCIIOJB3YETCS CTEKIO?
OneHka yCTHBIX OTBETOB 00y4alOIIUXCH , ONPENeJSIOTCS CIeAYI0IHe KPUTEPHH OLICHOK:

OIIeHKA «5» BBICTABJISIETCSI, €CJIM CTY/AEHT:

- TMOJIHO PACKpbUI COACpKaHWE MaTepuaja B 00beMe, MPEIyCMOTPEHHOM IPOrpaMMoON u
y4eOHUKOM;

- MOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPETHUCCKHUE MOJIOKEHHSI KOHKPETHBIMHU TIPUMEPAMH;

- MPOJACMOHCTPHPOBA  yYCBOCHHME  paHEee  H3YYEHHBIX  COMYTCTBYIOIIMX  BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTD UCIIOIB3YEMBIX ITPU OTBETE YMEHUM U HaBBIKOB;

- OTBEYAJI CAMOCTOSTENILHO 0€3 HABOASIIMX BOIPOCOB MPEIOAaBaTEIIs.

OIleHKA «4» BBICTABJISIETCSI, €CJIM OTBET HMeeT OJIMH U3 HeJ0CTATKOB:

- B MBJIOKEHUM JIONYIICHbI HEOOJbIME TMpoOeNibl, HE WCKA3WUBIIAE JIOTHYECKOTO U
UH(POPMAIIMOHHOTO COJICPYKAHHS OTBETA;

- JONyIIEHbl OJHMH-JABA HEJOYETa TMPU OCBEIICHUHM OCHOBHOTO COJIEPXKAHUS OTBETA,
WCIIPABJIEHHBIE TI0 3aMEYAHUIO MPENOIaBaTENS;

- IOMYIIEHBI omuOKa Wi 0oyiee IBYX HEAOUYETOB MPH OCBEIICHHH BTOPOCTEMEHHBIX BOMPOCOB
WJIM B BBIKJIQJKaX, JIETKO UCIIPABJIIEHHBIE IO 3aMEYAHUIO WJIM BOIIPOCY IIPENOAABATEIIS.

oneHKa «3» BBICTABJIAETCSI, €CJIM:



- HETOJIHO WJIM HETOCJeNOBATEeIbHO PACKPHITO COJAEp)KaHWE MaTepualia, HO IMOKa3aHo olIiee
MOHMMAaHHE BOINPOCA, UMEIUCh 3aTPYJHEHHS WM JOMYIIEHbl OIIMOKHU B OMpeeIeHUH OHATHH,
UCIIOJIb30BAaHUM TEPMHUHOJIOTHUHU, HUCIpPaBICHHBIE IOCIE HECKOJIbKHX HABOJAIIMX BOIPOCOB
MpernoaBaTes;

- TpW 3HAHWHM TEOPETHUYECKOr0 MaTepuaia BBISBICHA HEAOCTAaTOYHAsh CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OLIEHKA «2)» BHICTABJISIETCS, €CJIU:

- HE PACKPBITO OCHOBHOE COZepkKaHKHe yueOHOro MaTepraa;

- 0OHapy»XeHO HE3HAHWE WU HETIOHMMAaHHE CTYJECHTOM OOJbIlel MM HanOoJiee BaXKHON 4acTH
yueOHOro Marepuara.

5.6. TecToBbIe 3agaHue.
HNucTpykuus

[Ipexkne YeM TPHUCTYNHTh K BBIMOJHCHHIO TECTOBOTO 3aJaHUsl, BHUMATCIBHO
npounTaiite Bonpockl. Eciau Bbl 3arpynHseTech OTBETHTh Ha BOIPOC, MEPEXOIUTE K
CIIEAYIOIIEMY, HO He 3a0y/IbTe BEPHYTHCSIK MPOMYIIEHHOMY 33JaHHIO.

Bpewms BoimoaHenus tecta — 30 MuH.
TecTbl ¥ 3a1a4K NPUKIIATHOTO XapaKTepa

TecThl THIIA «AX.

1. PaBHOBecue peakumnun

2. 2H2S (r.) + 302 (r.) = 2H20 (r.) + 2SO2 (r.) npu NOBBIIICHUHN AABJICHUS CMEIIAETCs:
a) BIPaBo; +

0) BJICBO;

B) JIaBJICHUE HE BIIUSAET HA PaBHOBECHE.

2. BemecTBo, yCKOpsOLIee X0/ peakIiu, HO IPU 3TOM HE pacXOoAyroIeecs:
a) UHTUOUTOD;

0) KaTanuzarop; +

B) UH/IUKATOD.

3. IloBbIlIEHHE TEMIIEPATYPHI B PEAKLIUU

2H2 + 02 =2H20 + Q x/I>x cka3bIBaeTCs CIEAYIOIIMM 00pa3oMm:

a) HE OKa3bIBaeT BIMSHUS;

0) cMelaeT paBHOBECHE BIIPABO;

B) CMEIIIaeT paBHOBECHUE BJIEBO. +

4. Harpuii sHepruyHee pearupyeT ¢ BOJOW, YEM KeJe30, TOCKOIbKY:
a) HATpUH — ra3000pa3HbI AJIEMEHT;

0) HaTpUil — KaTaIM3aToOp ATON PEaAKIIHH;

B) HaTpUH — HUHTUOUTOP 3TOM peakiuu;

') HaTpHUH — IIEeJTOYHOW MeTall. +

5. Peakuuio, MpOTEKAOILYIO C MOTJIOLEHUEM TEIIa, Ha3bIBAOT:
9K30TEPMHUYECKON; 3) peakiueil pa3ioxKeHus;

peaxkuuen COeMHEHNS; 4) SHOOTEPMHUYECKOM. +

6. Peakmuro, ypaBHeHHE KOTOPOI

2H20 + 2Na = 2NaOH + H2[J + Q, OTHOCST K peaKIusM:
3aMeIIeHus], SK30TePMUIECKUM; +
PasJIoKEHUs, SK30TePMUYECKUM;

MIPUCOSAMHCHUS, YHIOTCPMUICCKUM;

0o0MeHa, YHI0TEPMUYECKHUM.

7. Peakuuro, ypaBHEHUE KOTOPOH

3H2+N2 [1 2NH3 + Q, OTHOCST K peakiusM:



1) oOpaTuMbIM, SK30TEPMUIECKIM; +

2) HEOOPATUMBIM, FK30TEPMHUECKUM;

3) oOpaTUMBIM, YHIOTEPMHUYECKIM;

4) HEOOpaTHUMBIM, SHIOTCPMUYECKHIM.

8. B Xx011€ XUMHUYECKUX PEAKINI TEII0Bast SHEPTUs PEAKLIMOHHOM CHCTEMBI:

HE U3MCHSCTCS,

ITOTJIOIIACTCS;

BBIJICIISACTCS;

MOJKET IIOIJIOMIATHCS UIIH BBIACIATHCS. +

9. C mHaubomnpIIe CKOPOCTBIO TMPH KOMHATHOM TeMIlepaType MpOTEKaeT peaKIus
B3aUMOJCUCTBUS:

yriIepojia ¢ KUCIOPOIOM;

JKese3a ¢ PaCTBOPOM YKCYCHOM KUCIIOTBI;

JKele3a ¢ COJITHOM KUCIIOTOM;

PacTBOPOB IUAPOKCHUIA HATPUS U CEPHOM KUCIOTHI. +

10. Kakoe M3 mEpeyrCIIEHHBIX YCIIOBUN HE MOBJIMIET Ha CMEIICHUE PABHOBECHUS B CHUCTEME:
2502 + 02 [1 2S03 +Q?

BBEJICHHE KaTaJIM3aTopa; +

MOBBIIICHHUE JABIICHUS;

MOBBIIICHHE KOHIICHTPAIIMK KUCIIOPO/Ia;

MOBBIIICHHE TEMIIEPATYPhI

11 — 12. Peakmus, conpoBokaaromiascsa 11. BeIaeneHUEM TEIIOThl 12. MOTIONICHUEM TEIIOThI
Ha3bIBaCTCS

obpaTtumon 3) npsamoit
sHgOTepMHuUecKoil  (12+) 4) 5K30TepMHUUECKOM (11+)
13. IIpu npoTekaHUU XUMUYECKON pEaKIuy TEIIoTa

MOTJIOMIACTCs UIIU BBIACISICTCA +

00513aTeJIbHO MOTJIOIIAETCS

00s13aTENILHO BBIIEISETCS

YCIIOBUE HEOCTATOYHO JJIS1 OJJHO3HAYHOI'O OTBETA

14 - 15. Cxopoctb peakuuu A(r) + B(T) [ ... yBenuuuBaercs npu

14. 1) moHM>XEHUU KOHIIEHTpaIu A

MOBBIIICHUY KOHIIEHTpanuu B +

OXJIAKICHUH

MMOHIKEHUH JaBJICHUS

15. 1) HarpeBanuu 3) nobGaBieHNN UHEPTHOTO ra3a
2) MOBBITIICHUE TABJICHUS + 4) oxJIaKIeHUN

16. CocTosiHuE XMMHUYECKOTO PABHOBECHS XapaKTePU3yeTCs

U3MEHEHHEM XUMHUYECKOW MPHUPOIBI TIPOTYKTOB

MOCTOSIHCTBOM KOHIIEHTpPALli BEIECTB +

MOBBIIIICHUEM TEMIIEPATYPhI

MOHIKEHUEM JIaBIICHUS

17. CocTrosiHMEe XMMUYECKOTO PABHOBECHUSI O3HAYAET, YTO

BCE peareHThl HCYE3JIH, TIOJTHOCThIO 00pa30BaIUCh MPOAYKTHI

BCE peareHThl COXPaHMUJIICh, TIOJTHOCTHIO 00Pa30BaIMCh MTPOITYKTHI

YacTh peareHTOB HUcUe3Jia, YaCTUYHO 00pa30BaINCh MPOLYKTHI +
4yacTh peareHToB Hcuesiia, HO MPOAYKThl He 00pa30BalliCh

18. Cmoco0, cmemaromuii paBHoBecue peakuuu CO2(r) + 2SO3(r) [1 CS2(r) + 402(r) — Q
BipaBo ([J), — aTo

yBeJIU4YeHHE KoHIeHTpauu O2

yBenuueHue KoHuentpauu CS2

MOBBILIICHHE TEMITEPATYPhI +



MOBBIIICHHUE JIABJICHUS
19. Crioco6, cMemaromuii paBHOBECHUE PEAKIIUH

2NH3(r) + 3CuO(T) [1 3Cu(T) + N2(r) + 3H20(x) + Q Bmpaso ([1), — 3to
YBEJIMUYEHUE KOHIIEHTPAIUK a30Ta

MOBBIIICHHE TEMIIEPATYPbI

MOHI)KEHUE J1aBJICHUS

MOBBIIICHHUE JIABJICHUS +

20. Crioco6, cMemaromuii paBHOBECHE TOMOTEHHOM peaKIuu

2S02 + 02 [12S03 Bmpaso ([1), — 3to

yMEHbIIIEHUE KOHIeHTpauuu SO2

YMEHBIIEHUE KOHLIEHTPAIIMU KUCIOpoa

YMEHbIIIEHNE KOHIICHTPAIlUHU MPOIYKTa +

MOHUKEHUE TaBJICHUS

21. Cnioco6, cMemaromuii paBHOBECHE TOMOTEHHOM peaKIuu

PCl13 + C12 [J PC15 BaeBo ([J), — 3to

YMEHbIIIEHUE KOHIICHTPAI[UH MPOIYKTa

YBEITUYCHUE KOHIIEHTPAIIMH XJI0pa

YMEHbIIIEHNE KOHIICHTPAIUH XJI0pa +

yBenuueHue koHuentpauuu PC13

22. Ilpv NOBBILIICHUH JJaBJICHUS PABHOBECHE PEAKIIUU

S(T) + 2HI [J 12 + H2 cmectuTcs BipaBo 3) HE cMecTUTCS +
CMECTHUTCS BIIEBO 4) He 3HaIO

23. Ilpy nOHMKEHUU J1aBJICHUS] PABHOBECUE PEAKIIUU

CO2 +H2 [J CO + H20(X)

CMECTUTCS BJIEBO + 3) He cMecTUTCS

CMECTHUTCSI BIIPaBO 4) He 3Ha10

24. Tlpu oxnaxxaenuu pasHoBecue peakuu H2 + S [1 H2S + Q
CMECTHUTCSI BJIEBO 3) He cMecTUTCS

CMECTHUTCS BIIpaBo  + 4) He 3HaIO

25. Ilpu HarpeBanuu paBHoBecue peakuuu N2 + 02 [1 2NO - Q
CMECTHUTCS BIIPaBO + 3) HE CMECTHUTCS
CMECTHUTCSI BJIEBO 4) He 3HaI0
26. PaBHOBeCHE B TE€TEPOTCHHOM CUCTEME
CaO(1) + CO2(r) [ CaCO3(T) +Q
cmectuted BieBo (L) mpu
nobasnennn CaO 3) cxaruu
no6asnennu CaCO3 + 4) HarpeBaHUU +
27. CKOpOCTb IPSIMOM peaKLUH
N2 + 3H2 [] 2NH3 + Q Bo3pacraer npu:
1) yBenMUeHUH KOHLIEHTPAIIUH a30Ta; +
2) yMEHbILIEHUU KOHIIEHTPAINH a30Ta;
3) yBenuyeHne KOHIIEHTPAlMN aMMHUaKa;
4) yMeHbIIIEHNE KOHIIEHTPAIlNA aMMHaKa; +
28. Ilpu MOBBIMIEHUH TEMIIEPATyphl PABHOBECHE HHIOTEPMUUYECKONM XMMUYECKOH peakluu
CMEIIAaeTcsl B CTOPOHY:
1) npoayKTOB peakuuy; +
2) UCXOJHBIX BEILIECTB;
3) SHIOTEpPMUYECKON PEAKIUHY;
4) 5K30TEPMHUYECKOMN pPEaKInH. +
29. Kakoit u3 ¢pakTOpOB HE OKa3bIBAET BIUSHUSA Ha CKOPOCTh XUMUUECKOM peakIuy B pacTBOpax:
1) KOoHIIEHTpaIus BEIECTB;
2) UCTIOJIb30BaHKE KaTalIU3aTopa;



3) UCHOIB30BaHUE UHIMKATOPA; +
4) 00BeM peakIMoOHHOTO cocyaa.  +

30. [Inst yBenrueHus BbIXO/1a aMMHUAKa [0 YPaBHEHHIO pEeaKLIUu

N2 + 3H2 [ 2NH3 + Q HeoOXoauMOo OHOBPEMEHHO:

1) noBBICUTH TEMIIEPATYPY, IOHU3UTDH JIABICHMUE;

2) NOBBICUTH AaBJIEHUE, IOHU3UTh TEMIIEPATYPY; +

3) NOBBICUTH /1aBJICHUE U TEMIIEPATYPY;
4) MOHU3UTH JAaBIICHUE U TEMIIEPATYPY.

31. CkopoCTh XUMUYECKON PEAKIIMN MEKIY METAJJIOM U CEPOM HE 3aBUCHUT OT:

1) TemriepaTyphr;

2) MJI0IIaId MMOBEPXHOCTU COMPUKOCHOBEHUS BELIECTB;

3) naBieHUs; +

4) npupoabl MeTaJIa.

32. C HauMeHbIIEH CKOPOCThIO MPOTEKAET PEAKIIMSI MEXKIY:

1) xene3ubm rBO3AEM U 4%-HbIM pacTBOpoM CuSO4; +

2) xene3Hou cTpykkoi u 4%-ubiM pactBopom CuSO4;

3) xene3nbiM rBo3aeM u 10%-ubiM pactBopom CuSO4;

2) xene3Hou crpyxkkoi u 10%-upiM pactBopoM CuSO4;

33. Xumunueckoe paBHoBecue B cucteme CO2(r) + C(t) [ 2CO(r) — 173 /I cmemaercs B
CTOPOHY MPOAYKTa PEAKINH MPU:

1) MOBBIIIICHUH 1ABJICHHUS;

2) NOBBILICHUH TEMIIEPATYPHI; +

3) NOHMKEHUH TEMIIEpaTyphl;

4) UCTIONIb30BAHUHU KAaTaIU3aTOPOB.

Tectnl THIA «B>.

1. CkopocTbh XUMHUYECKON PEAKLIUU XapaKTEPUIYET:

U3MEHEHHE KOJIMYECTB BEUIECTB 3a CIWHUILy BPEMEHH B EAMHUIE OO0bEMa WIHM CIHMHHIE
IO+

BpEMsl, 3a KOTOPOE 3aKaHYMBAETCS] XUMUYECKasi pEeaKIys;

YHCIIO CTPYKTYPHBIX €IUHUIL] BEIIECTBA, BCTYIIUBIIUX B XUMHUUYECKYIO PEAKIHIO;
JBUKEHHE MOJIEKYJI MJIM MOHOB PEarupyrolIiX BEUIECTB OTHOCUTENBHO APYT APYTa.
2. CKOpOCTb XMMUYECKON PEAKIIMM MEXAY MEBIO U a30THOM KMCIIOTOM 3aBUCUT OT:
Macchl MeJIH;

00beMa KUCIIOTHI,

KOHIEHTPALUU KUCIIOTHI; +

00BbeMa KOJIOBI.

3. CKopoCTh XMMHUYECKOHN peakliuy MeX/1y IMHKOM U KHUCJIOTOM 3aBUCHUT OT:
MOHWKEHUS JaBICHUS;

HPUPOJIBI KUCIIOTHI; +

MOBBILICHUS 1aBICHUS;

MPUCYTCTBHS MHIUKATOPA.

4. Ilpu yBenuuenuu temneparypsl Ha 30 °C ckopocTh peakuu Bo3pacTaeT B § pa3. Uemy paBeH
TeMIEepaTypHbIi K03)PUIHEHT peakuun?

1) §; 2)2; + 3) 3; 4) 4.
5. C GonbIIei CKOPOCTHIO UJIET B3aUMOICUCTBUE COMISTHON KUCIIOTHI C:
1) Cu; 2) Fe; 3) Mg; 4) Zn. +

6. CKOpOCTh XUMHUYECKON PEAKIINN TOPEHUS YIS B KUCIOPOJI€ YMEHBIIAETCS IIPU:
YBEJIUYECHUHU KOHLEHTPALUU KUCIOPOAa;

MOBBIIIEHUH TEMIIEPATYPBHI;

IIOHWKEHUU TEMIIEPATYPBHI; +

MTOBBIIICHUH J1aBJICHHUS.



7. Monekynsl okcupa azora (IV) (Oyporo mnBera) MOryT B ONpEOCNEHHBIX YCIOBHAX
JTMMEPHU30BaThCs, 00pa3zoBaB OeciiBeTHYIO )KUIKOCTh N204: 2NO2 [1 N204 + 55 kJ»/Momb.
Urto0s1 okcua azota (IV) MakcuMalibHO MEepeBECTH B OECLIBETHBIN AUMEp, HEOOXOIUMO CHCTEMY:
OXJIAIUTh, +

HarpeTsb;

MOJIBEPTHYTH OOJIYUEHHIO COJIHEUHBIM CBETOM;

BBIJICP)KUBATH TPU KOMHATHOW TEMIIEpaType JUTUTEIBHOE BPEMSL.

8. Xumnueckoe paBHoBecue B cucteme C4H10(r) [1 C4HS8(r) + H2(r) — Q

MOKHO CMECTUTH B CTOPOHY MPOAYKTOB PEAKIIHH:

MOBBILIICHUEM TEMIIEPATYPhI U MOBBIIICHUEM JIaBIICHUS;

MOBBIIIEHUEM TEMIIEPATyphl U IOHW)KCHUEM JIaBJIeHus;  +

MOHM)KEHUEM TEMIIEPaTyphl U MOBBIIICHUEM JaBIICHUS;

MOHMKEHHUEM TeMIepaTyphl ¥ MOHWKEHUEM JIaBJICHHUS.

9 — 12. Ilpouecc

9.2PC13=2P+3Cl12-Q

11. NH4C1 =NH3 =HC1 +Q

4Cr+ 302 =2Cr203 + Q

12.C+25=CS2-Q

Ha3bIBACTCS

9HJIOTEPMHUYECKON peaknueit coequuenus (12+)

IK30TEPMHUYCCKON peakiueit pasnoxkenus (11+)

9K30TepPMUIECKO peakiueit coequnenust  (10+)

SHJIOTEPMHUUYCCKON peakiiue pasnoxenus (9+)

13 - 16. IIpomecc

13.C+Cu0O=CO+Cu-Q

14. Na2S + H20 = NaHS + NaOH - Q

15. CdO + H2S = CdS + H20 + Q

16. 2KI + C12 = 1200 + 2KC1 + Q

Ha3bIBACTCS
IK30TEPMHUYECKON peaknuei 3amerenns  (15+)
IK30TEPMHUUECKON peaknneil oOMeHa (14+)
SHIOTEPMHUUECKOI peakuueil 3amemenus  (12+)
9HJIOTEPMHUYECKOI peakieir ooMeHa (13+)

17. Cxkopocts peakuuu 2H202 [1 2H20 + O2[] O6yzaer Bblllle, €CIi UCIIOJIb30BaTh

3% -u pactBop H202 u karanmzarop

30% -u pactBop H202 u xaranuszarop +

3% -u pactBop H202 6e3 karanmzaropa

30%-u pactBop H202 6e3 kaTanuzaTopa

18. Ckopocts peakuuu Mn + kucnota [ cons + H2[J Oyzaer Bbllie IpH UCIIOJIb30BaHUU
kucnotsl HCl u oxnaxkaenus

kuciotel HF u HarpeBanuns +

kuciotsl HCl 1 HarpeBanus

kuciotel HF n oxnmaxknenus

19. lna romoreHHon peakuuun A + B [J ... mpu OIHOBPEMEHHOM YBEINYEHHHM MOJSPHON
KOHIEHTPAIlUU UCXO/IHBIX BEUIECTB B 3 pa3a CKOPOCTh PEAKIIMH BO3PACTET B

1)2 paza 2)3 paza 3)6 pa3 4) 9 pa3 +

20. Ckopocts peakumun H2(r) + 12(r) 0 2HI nmonusutcs B 16 pa3 mpu OAHOBPEMEHHOM
YMEHBILIEHNN MOJISIPHBIX KOHLIEHTPALMKA PEAareHTOB B

1) 2 paza 2) 4 paza + 3) 8 pa3 4) 16 pas

21. Ckopocte peakuuu N2 + O2 [ 2NO npu yMeHbIIEHUU AaBJIEHUS CUCTEMBbI B 4 pasa
MOHU3UTCS B

1) 4 paza 2) 8 pa3 3)16 pa3 + 4) 32 paza



22. Ckopocrtsb peakiuu CO2 + H2 [1 CO + H20 npu yBennueHUN MOJSPHBIX KOHLIEHTpALMi B 3
paza (CO2) u B 2 pa3za (H2) Bo3pacteT B

1)2 paza 2) 3 paza 3) 5 pa3 4) 6 pa3 +
23—24. CKOpOoCTh peaKIuu
23.C(T)+ 02 [0 CO2 24. C(T) + 2CI12 [J CCl4 ipu V = const 1 yBEIHYECHUN KOJIHMYECTBA

peareHTOB B 4 pa3a Bo3pacteT B 1) 4 pa3a (23+)  2) 8 pa3 3) 16 pa3 (24+) 4) 32 paza

25. B romoreHHoW peakuun

4HCI1 + 02 [0 2C12 + 2H20

IIPY MTOBBIIICHUY JIaBJICHUS PABHOBECUE CMECTUTCS

1) B1eBO 2) BpaBo +  3) HE CMECTHTCS 4) He 3HAI0

26. B romorennoi peakiuu 2H2S +302 [1 2S02 + 2H20

IIpU MOHM)KEHUU JaBJICHUS PAaBHOBECHE CMECTUTCS

1) BneBo + 2) BnpaBo  3) HE CMECTUTCS 4) He 3HaIO

27. Homennswiii mporecc Fe203 + 3CO [1 2Fe + 3CO2 comnpoBoxaaercs 3k30-3¢hdeKTom,
CJIEZIOBATENILHO, TIPY OXJIAXKICHUH BBIXOJI IPOTYKTOB

YBEJIMYUBACTCS + 3) He u3MeHsieTcs

YMEHbILIAETCS 4) He 3HaIO0

28. T'amenne wu3Bectu CaO compoBOXKAAeTCA BBIJCIEHUEM OHHEPruu B (GopMe TEIUIOTHI,
CJIeZIOBATENIbHO, TIPY HATPEBAHUH BBIXOJI IPOIYKTA

YBEIUYUBACTCSI 3) He u3MeHseTCs

yMEHbILIaeTcs + 4) He 3HaIO

29. Beixon mpoaykra peakuuu CaS(t) +202 [1 CaSO4(t) + Q MOXKHO YBEIHYUTH
nobasnennem CaS  + 3) BBeICHHEM KaTajau3aropa

HarpeBaHUEM 4) NOBBIIICHUEM JIABJICHUS

30. Bo ckoibKO pa3 yBEJIMYUBAETCS CKOPOCTh XUMHUYECKOW peakUuu IpU IOBBILIECHUU
temneparypsl Ha 20 [1C, ecnu TemnepaTypHblid KodhULIMEHT paBeH 3:

1) B 3 paza; 2) B 6 pas; 3) B 9 pasz; + 4) B 90 pa3

31. B xakoM cirydae MOBBIIIEHUE JABICHUS U NOHM)KEHHUE TEMIIEPATypbl B CUCTEME NIPUBOIUT K
MOBBILICHUIO BBIX0/1a IPOAYKTA PEAKIINH:

1) 2H20 1 2H2 + 02 -Q

2)N2+3H2 [12NH3+Q +

3)H2+12 0 2HI-Q

4)N2+02[12NO-Q

32. Kak mnosauser Ha ckopoctb peakuuu CaO + CO2 [ CaCO3 yBenuueHue IaBICHUS
YIJIEKUCIIOro Tra3a B 3 pasa:

1) ckopocTh yBenuuuTes B 3 paza;  +

2) CKOpPOCTh YMEHBILIUTCS B 9 pas;

3) CKOpPOCTbh YMEHBIIHUTCS B 3 pa3a;

4) CKOpOCTh HE UBMEHUTCH.

33. Xumnueckoe paBHoBecue B cucteme 2NO(T) + O2(t) [1 2NO2(r) + Q cMermiaercs B CTOPOHY
MPOJYKTA PeaKuu Mpu:

1) moBBINIEHUH JABIICHHUS; +
2) NOBBILIEHUH TEMIIEPATYPHI;
3) NOHMKEHUH TEMIIEPATypPhI; +

4) UCTIOTb30BaHUH KaTaJIM3aTOPOB.

34. PacTBOpeHue xesnes3a B CONSTHON KUCIOTe OYAET 3aMeIAThCS MPH:

1) yBenmMueHUN KOHIIEHTPAIIUH KHCIIOTBI;

2) pa3apobaeHUH Kemesa;

3) pa30aBiIeHUN KUCIIOTHI, +

4) NOBBILIEHUHU TEMIIEPATYPHI.

35. Xumunueckoe paBHoBecue B cucreMe H20(x) + SO2(r) [J H2SO3(p-p) + Q cmemaercs B
CTOPOHY MCXOJIHBIX BEILECTB MPH:



1) moBBINIEHUH JABIICHHUS;

2) NOBBILICHUH TEMIIEPATYPHI; +
3) NOHMYKEHUH TEMIIEPATyphl;

4) nepememuBanuu. [13 — 15]

Tectbl THIA «C»
1. He oka3piBaeT BO3JCWCTBUS Ha peaklUH, NPOTEKalole B TBepAoi (ase, ciemyromuit
dakTop:
a) KOHLIEHTpAallUsl pearcHTOB; +
0) Temmeparypa;
B) IPUPO/JIa pEarMpyrOIINX BEIIECTB;
') CTENIEHb U3MEJIbUCHUS PEareHTOB.
2. YBenuueHue TeMrepaTypbl IPOBEACHUS PEAKLIUU:
BJIMSIET HA €€ CKOPOCTb, TAK KAaK TEIJIOTa HE MOXKET ObITh MPU3HAKOM IPEBPAIICHUS BEIECTB;
YBEIMYMBAET CKOPOCTb PEAKLMHU, TaK KaK YBEIUYMBACTCS YMUCIO 3()(HEKTUBHBIX COYAApEHUU
MOJICKYII, +
MOBBILIAET CKOPOCTh PEAKINH, TAK KAK YBEJIMUMUBAETCS YUCIIO YIPYTHX COYIapeHUN MOJIEKYJ;
HE BJIMSIET Ha CKOPOCTh PEaKIIMH, TaK KaK B PaBHON Mepe yBEIMYUBACTCS YUCIO0 (D (HEKTUBHBIX U
YIOPYTUX COyIapeHUI MOJIEKYJI.
3. 3aMeIUTh THAPOIU3 CyIb(haTa MeIu BOZMOKHO JT00aBICHUEM:
1) BaC12; 2) KOH; 3) H2S04; + 4) H20.
4. Ilpu pacTBOpeHHH HUTpaTa KaJlus TeMIIepaTypa CMECH MOHMKAETCS, CIIeI0BATEeNIbHO, MPOIIECC
pPacTBOpPEHUS COIIPOBOXKAAETCS
3HI0-3pdexkToM + 3) HyJEBBIM TEIUIOBBIM 3P eKTOM
9K30-3heKTOM 4) He 3HaI0
5. Ckopocth peakuuu 2A [ ... BbIllIE B TOM cily4dae, Ilie KOHUeHTpauus A, paBHas BHaudaiue 0,3
MoOJIb/T, uepe3 40 ¢ cocTaBUT
0,01 moap/nm  + 3) 0,03 momb/n
0,02 mMonn/1 4) 0,04 monb/n
6. Ckopoctu peakuuu A + B [1 D Beime B ToMm ciyyae, rae yepes 30 ¢ macca (B rpaMMax)
IIPOJYKTa paBHA
1)11 2) 23 3) 47 4)62 +
Cxbnfnm!117 — 9. TIpu B3aumopeiicteun H2 ¢ Cl12, Br2 u 12 B cocymax oauMHaKOBOro o0beMa
yepes 27 ¢ obpazyercs
7. mo 0,04 MOJIB IPOTYKTA
8. mo 25 r npoaykTa
9.18,25r HC1, 40,5 r HBr u 64 r HI cnenoBaTeinbHO, CKOPOCTh PEAKITUN
BbIlIe s 12 3) onunakoBa (7+ 8+ 9+)
BoImre st C12 4) Boime s Br2
10. CxkopocTs peakunu
Fe + H2SO4(pa36.) [1 FeSO4 + H2[] Oynet HanOoJibIeli Mpu UCIIOJIb30BAHUHT
nopomuka Fe, 15% -ro pactBopa H2SO4
ctpyxek Fe, 1,5%-ro pactBopa H2SO4
nopoiuka Fe, 1,5 % -ro pactBopa H2SO4
ctpyxek Fe, 15% -ro pactsopa H2S0O4 +
11. CxopocTh peakuuu ¢ TemneparypHbiM koddduuuentom 2 npu 10 °C paBHa 2 Moib/(11 * ¢), a
ee uncnernoe 3Hauenue npu 30 °C cocrasutr 1)2 2)4 3)6 4)8 +
12. Jnsa yBenwueHWss CKOpPOCTH peakuuu B 64 pasza (TemmeparypHblii koddduiment 4)
HE0OX0aMMO MOBBICUTH TemmiepaTypy Ha 1) 10°C  2) 20°C 3) 30°C + 4) 40°C
13. IIpy OJHOBPEMEHHOM IIOBBIIIEHUM JABJIEHUS U OXJIAXKICHUU CMEUICHHE pPaBHOBECUS B
romorenHo# peakuuu N2 + 3H2 [ 2NH3 + Q Oyznet ogHOHanpaBieHHbIM 1) BiIeBO 2) BIpaBo +
3) He Oynet 4) He 3HaIO



14. IIpu 0AHOBPEMEHHOM MOHMKEHHUH JABJICHUS U TEMIIEPATypbl B TOMOTeHHOM peakiuu C(T) +
2N20 [1 CO2 + 2N2 + Q BBIXOJ IPOTYKTOB

yBEIUYUTCS + 3) HE UBMEHUTCS

YMEHbIIUTCS 4) He 3HaIO

15. Katanuzarop AICI3 yBennuuBaeT CKOpOCTh:

1) mr060¥ XUMHUYECKON peakuu MeX1y OpraHN4eCKHUMH BELeCTBaAMU;

2) HEKOTOPBIX pPeaKLMHA MEX/y OPraHNYECKUMU BEIIECTBAMU; +

3) n000# XUMHUYECKOM peaKkIui MKy HEOPraHMUECKUMHU BEIIeCTBAMU;

4) HEKOTOPBIX XUMUUYECKUX PEAKLUN MEX]y HEOPraHUYECKMMHU BELLIECTBAMHU.

16. Bo ckonbKO pa3 U3MEHHUTCSI CKOPOCTh peakunu 2A + B = 2C, eciu KOHIIEHTpaLUIO BEIIeCTBA
A yMeHbBLIUTH B 2 pasa:

1) yBenuuutcs B 4 pasa;

2) yMEHBIIUTHCA B 2 pa3a;

3) ymeHbIIUTCS B 4 paza; +

4) yBenmuuuTcs B 2 pasa.

17. C HauMeHbIIEH CKOPOCTHIO MPU KOMHATHON TeMIleparype MNpOTeKaeT B3aUMOJICHCTBUE
MEXY:

1) muHKOM U pa30aBICHHON CEpHOM KHCIOTOM;

2) MarHueM u paz0aBIEHHOW CEpPHOW KUCIIOTOMH;

3) ’Kene30M U KHCIIOPOAOM; +

4) pacTBopoM KapOOHaTa HaTpUs U COJSTHON KUCIIOTOM.

TecTbl 3aKPBITOTO0 THIIA

TecTpl, B KOTOPBIX CTYIACHTY HEOOXOJMMO BBIOpATh MPABWIIBHBIA OTBET W3 IMPEIIOKEHHBIX
BapHUaHTOB.
A) PenpoagyKTHBHBIN YpOBEHB: TECTHI C AJIbTEPHATHBHBIMH OTBETAMH, B KOTOPBIX HCIBITYEMBIN
JIOJDKEH OTBETHUTH Aa min HeT. Onenka 10an.
1) Peakmmst ropenus dpocdopa-
3TO OOpaTHMas peakuus
a) 1a 0) HeT
2) Peaxius paznoxeHus
KapOoHaTa KaJlbLUS-9TO
oOpatumast peaxius
a) 1a 0) HeT
3) YBenu4yeHne TeMIeparypsl
CIOCOOCTBYET Pa3I0KEHUIO
okcuja pryru Il Ha pTyTh
U KHCJIOPOJ
a) na 0) Her
4) B >xuBBIX cucremax
POUCXOJAT 0OpaTUMBbIe
U HeoOpaTHUMBbIe MPOLIECCHI

a) na 0) Her.

TecTbl ¢ BBIOOPOM OIHOI0 MPABUJIBLHOI0 OTBETA
5) B kakoil cucreme npu IOBBILICHUH JABJICHUS XHUMUYECKOE PABHOBECUE CMECTUTCS
BIIPaBo?

1) 2HI(r)H2(r)+12(1)

2) C (tB)+S2(r)«~>CS2(1)

3) C3H6(r)+H2(r)«~>C3HS8(r)

4)  H2(r)+F2(r)>2HE(r) 16am



6) XUMHUYECKOE PAaBHOBECHE B CUCTEME
CO2(r)+C(1B)«>2CO(1)- 173K MK cCMeMIaeTcsl B CTOPOHY MPOAYKTa PEaKIuu PH
1) MOBBIIICHUH JaBJICHUSI

2) MIOBBIIIICHUU TEMIIEPATYPhI

3) MCTOJIb30BAHUH KaTaJn3aTopa

4) MMOHMYKEHUHU TEMIIEPaTyphI; 16amn

7) Ha cocTosiHre XMMHYECKOTO paBHOBECHUS B CHCTEME
H2(r)+J2(r)«>2HJ(r)-Q

HE BIUSICT

1) yBEJIIMUYCHUE JIABJICHUS

2) YBEJIMYCHUE KOHIICHTPAIMH Hoia

3) YBEJIMYCHUE TEMIIEPATYPhI

4) YMEHBIIIEHNE TEMIIEPaTyPHhI; 16amn

8) B kakoii cucreme yBeJqMuUEHHE KOHIICHTPAIMM BOAOPOJAa CMEHIAeT XHUMHUYECKOE

paBHOBECHE BJIEBO?

1) C(tB)+2H2(1)«>CH4(T)
2) 2NH3(r)<N2(r)+3H2(1)
3) 2H2(r)+02(r)«>2H20(1)

4) FeO(tB)+H2(r)>Fe+H20(r) 10amn
9) B kakoil cucTemMe NOBBIINICHHE JABJICHHUS HE BIUAECT HA CMEHICHHUE XHUMHUYECKOTO
paBHOBecHUsI?

1) H2(0)+12(r)e2HI(r)
2)  SO2(r)+H20(x)«—H2S03(r)
3)  CH4(r)+H20(r)—>CO(r)+3H2(r)

4) 4HCI(r)+02(r)«>2H20(1)+2CI12(T) 16amn
10)  Ha xuMuueckoe paBHOBECHE B CUCTEME
N2+3H2+-2NH3+Q

HE OKa3bIBAaeT BIMSHUE

1) TIOBBIIIIEHUE TEMIIEPaTypPhI

2) MOBBIIIIEHUE JJaBJICHUS

3) ylajeHne aMMHaKa M3 30HbI PEaKIiH

4) IIPUMEHEHHE KaTaau3aTopa 16amn

11)  Xumwuveckoe paBHOBECHE B CHCTEME

2NO+02-2N02+Q

CMellaeTcsi B CTOPOHY 00pa30BaHUs MPOJYKTa peaKuy MpH
1) TIOBBIIIICHUH JTABICHUS

2) MOBBIIIIEHUH TeMIIEPaTypPhl

3) MTOHVKECHUH JTaBJICHUS

4) IIPUMEHEHHUS KaTaanu3aTopa 16amn

12) B mpousBoacTBe cepHO KUCHOTHI Ha cTtaauu okucieHus SO2 B SO3 aist yBenHYeHUs
BBIXO/1a TIPOJTYKTa

1) MOBBIIIAIOT KOHIEHTPALMIO KHCIOpOIa
2) YBEIIMYUBAIOT TEMIIEPATYPY
3) MOHWKAIOT JIaBJICHUE

4) BBOJIAT KaTaJln3aTop; 1,56amma



13)

pt
AnxkeH + H2 < ankan

(pa3peiB mu-cBs3U 65kKan/mMoub, pa3psiB H-H cBs3u 104kkan/mons) oOpa3oBaHue IBYX CBS3EH
C-H 98+98=196xkkain/mMob
[IPU HarpEeBaHUU PEAKIIMOHHON cMecH

1)
2)
3)
4)

14)

PaBHOBECUE CMECTUTCS BIIPABO

PaBHOBCCUC CMECTUTCA BJICBO

PaBHOBCCHEC 6yz[eT IIPpOTCKAaTh B 00e CTOPOHBI C OI[I/IHaKOBOI\/'I BCPOATHOCTBIO

OTHU BCIICCTBA HC HAXOAATCA B COCTOSAHUH PABHOBCCHUS B YKAa3aHHBIX YCJIOBUAX, 1,563.11)13.

XHUMHUYECKOE PAaBHOBCCHUEC B CUCTCMC

2NO2+-2NO+02-Q
CMEIAeTCsl B CTOPOHY 00Pa30BaHUS UCXOTHBIX BEIICCTB
1) MOBBIIIICHUH TaBJICHHS

2)
3)
4)

5)

IIOBBILICHUHU TEMIIEPATYPBI
MOHW)KEHHUH J1aBJICHHS
IIPUMEHEHHUS KaTaJau3aTopa; 10amn

Ha CMCHICHUC paBHOBECHUS BIIPABO B CUCTEMCE

2NH3-N2+3H2-Q
OKa3bIBACT BJIIUSIHUC

1)
2)
3)
4)

6)
1)
2)
3)
4)

MOHM)KEHHE TeMIIepaTyphl
MOBBIIIICHUE JTABICHUS

UCIIOJIb30BaHUE KaTaln3aTropa

[IOBBILLIEHUE TEMIIEPATYPbI; 10ann

HeoOpaTumoii peakiiui COOTBETCTBYET ypaBHEHHE
a30T+BOAOPOA=aMMHUAK

AlETHUIICHTKUCIOPOI=YIJIEKUCIIbIA ra3+Bo1a
BOJOPOA+AOA=HOI0BOAOPOI

CEPHUCTBIN ra3+KHUCIOPOA=CEPHBIA aHTUIPH; 1,56amna

TecTbl ¢ MHOKECTBEHHBIM BblﬁOpOM NMpaBUJIBHOI'0 OTBETA.

[Ipu BbIMOTHEHUH CTYAEHTY HEOOXOIMMO BbIOpaTh 1-2 MpaBUIIBHBIX OTBETA, WJIM COIIOCTABHUTH
2 MpeUI0KEHHBIX YCIIOBHSI TP BEIOOpPE OTBETA.

7) B kakoif cucreMe XMMHUYECKOE PAaBHOBECHE CMECTUTCS B CTOPOHY MPOIYKTOB PEAKIIMH
KaK [TPH MOBBIIICHUH JaBJICHUS, KaK U IPU TOHWKEHUH TeMIICpaTyphI?
1) N2+02-2N0-Q
2) N2+3H2+-2NH3+Q
3) H2+CL2+-2HCL+Q
4) C2H2-2C(TB)+H2-Q 1,56amna
8) XUMHUECKOE PABHOBECHE B CHCTEME
+ -
NH3+H20+-NH4+OH
CMECTHUTCSI B CTOPOHY 00pa30BaHusl aMMHUaKa Ipy JI00aBJICHUU K BOJTHOMY PacTBOPY aMMHaKa
1) XJIOpU/Ia HATPHS
2) THJIPOKCHUIA HATPHUS
3) COJISTHOM KHCIIOTBI
4) XJIOpUAa aIFOMUHUS; 1,56amna



H2S04
19)  Peakuwms runpatanuu stuneHa CH2=CH2+H20 <> uMeeT OOJIBIIOE MPAKTUYECKOE
3HauEHUE, HO OHA 00paTuMa, JJIsi CMEIICHUS PABHOBECHS PEAKIIUU BIIPABO HEOOXOIMMO
1) MOBBICUTH Temmepatypy (>280rpamycos C)

2) YMEHBIIUTh KOJMYECTBO BOJIbI B PEAKIIMOHHOW CMECH
3) MOBBICUTH AaBieHue (Oonbire 80 armochep)
4) 3aMEHHUTH KUCIOTHBIN KaTaau3aTop Ha IJIaTUHY; 16amn

20)  Peaknus neruapupoBanusi OyraHa sHAOTepMHUYHA. [ CMEIEHHs PaBHOBECHS PEaKIHH
BIPABO HEOOXOANMO

1) MCIOJIb30BaTh 0OJIee aKTUBHBIN KaTaau3aTop, HAIPUMEp TUIATHHY
2) MOHU3HUTH TEMIIEPATYPY

3) ITOBBICUTH JaBJICHUC

4) MTOBBICUTH TEMIIEPATYPY; 16amn

21)  Jlns peakiu B3aMMOJCHCTBHS YKCYCHOM KHCIIOTBI C METAHOJIOM ¢ 00pa3oBaHHeM 3dupa
¥ BOJIbl CMEUICHUIO PABHOBECHS BJIEBO OY/IET CIIOCOOCTBOBATH

1) COOTBETCTBYIOIMI KaTaJIu3aTop

2) no0aBjIeHNE KOHLIEHTPUPOBAHHON CEPHOM KHCIIOThI

3) HCIOJIb30BaHUE 00E3BOKEHHBIX CXOIHBIX BELIECTB

4) nobasieHue 3Gupa; 1,56am1a

TecThl HA HCKJIKOYEHHUE JIUIITHETO
(BcTpeTui nuIIHee-yoepH)

22)  Ha cMmelienue paBHOBECHUS BIIUSAET

1) W3MEHEHUE JIaBJICHUS

2) UCIOJIb30BAHUE KaTAIN3aTOPA

3) M3MEHEHHE KOHIIEHTPAIMI BEIECTB, YIaCTBYIOIINX B PEAKIINN
4) U3MEHEHHE TEMIIEPATYPHI; 16ann

23) [ToBbllIEeHUE WM TOHWKEHUE JABJICHUS BIMSET HA CMELIEHUE XUMUYECKOTO PABHOBECUS
B pEaKIHUsIX

1) UAYIIUX C BBIJCIIEHUEM TeIia

2) peaKkuusax ¢ yuacTueM ra3o00pa3HbIX BEUIECTB

3) PeaKIMsIX UIYLINX C yMEHbIIEHHEM 00bEéMa

4) peakuusax UAYIUX C yBEJIUYEHHUEM 00bEMa; 1,56amna

24)  HeoOpaTuMolii sSIBIISICTCS PEaKIHsI

1) TOPEHHS yTJIst

2) roperus gpochopa

3) CHHTE3 aMMHaKa U3 a30Ta ¥ BOJ0PO/Ia

4) TOPEHUS METaHa, 1,56amma

TecTbl rpynnupoBaHus BKIIOYAIOT MEpEeYeHb MPENIoKEeHHBIX (OpMyIl, ypaBHEHUH, TEPMUHOB,
KOTOPBIE CIIENYET PACIPEAEIUTH 110 3aJaHHBIM IIPU3HAKAM

25) HpI/I OOTHOBPEMCHHOM IOBBINICHUW TCMIICPATYPbI U MMOHUKCHHUU HaBJICHHUA XHUMHUUYCCKOC
pPaBHOBECUEC CMECTUTCA BIIPABO B CUCTEMC

1) H2(0)+S(r)«H2S(r)+Q
2)  2S02(r)+02(r)«>2S03(r)+Q



3)  2NH3(D)oN2(D)+3H2(r)-Q
4)  2HCL(r)eH2(r)+CL2(r)-Q; 26ama

26)  Peakuusi ruapupoBaHHE MPOIEHA 3K30TepMuyeckas. Jljis CMEIIeHUs XHMUYECKOTro
paBHOBECHSI BIIPABO HEOOXOIMMO

1) HOHIKCHHE TeMITePaTyphbI

2) yBEJIIMUYCHUE JTABJICHHS

3) YMEHBIIICHHE KOHIIEHTPALMU BOJIOPOAa

4) YMEHBIIIEHNE KOHLEHTPAIMH POIICHA; 16amn

3ana}mﬂ Ha COOTBETCTBHEC.

HpI/I BBIITOJIHCHHUU TCCTOB CTYACHTY NPCAIaractcsa yCTaHOBHUTb COOTBETCTBUC 3JICMCHTOB JBYX
CITMCKOB, C HCCKOJIBKMMHU BO3MOXXHBIMH OTBECTAMHMU.

27)  PaBHOBecue peakiiy cCMelaeTcs BIpaBo. [IpHBeCTH B COOTBETCTBHE.
A) CO+CL2-COCL2(r)+Q 1) Ilpu noBsiicHUH AaBICHHSI

b) N2+3H2+-2NH3+Q 2) [Ipu noBBIILIEHUU TEMIIEPATYPhI

B) CO2+C(1B)«>2C0O-Q 3) IIpu noHM>XeHUN AaBIICHUS

) N2O(r)+S(t1)<>2N2(1) 4) TIlpu yBelIWYEHUHM TUIOMIATU CONPUKOCHOBEHHUS,
20amia

28)  PaBHOBecwe peakiMM CMENIACTCS B CTOPOHY OOpa3oBaHUs TPOJYKTOB PEAKIIUU.
[TpuBecTu B COOTBETCTBUE.

A) CH4-C+2H2-Q 1)IIpu yBennueHnn KOHIEHTPALMK BOJOPO/1a
b) 2H2+02+-2H20(r)+Q 2)IIpu NOBBIIEHUN TEMIIEPATYPHI

B) CH30H+CH3COOH«+CH3COOCH3 3)IIpu yMeHbILIEHUN JaBICHUS

') N2+O2-2N0-Q 4) IIpu no6asnenuu >¢gupa

5) Ilpu no6aBnenuu cnupra; 20ania

TecTbl OTKPBITOrO THMNA WJIM TECTHI CO CBOOOJHBIMH OTBETAMU, B KOTOPBIX HCHBITYEMOMY
HE00X0/IMMO JIOMMCaTh MOHATHUS ONpEAETCHUs YPaBHEHUS WIM MPEAJIOKHUTh CAMOCTOSTEIbHOE
CYXKJICHHE B JI0Ka3aTeIbHOM IUIAHE.
3amaHus 3TOTO0 THUIA COCTABISIOT 3aKIIOYMTENBbHOI0, Haubojiee BBICOKO OIEHMBAEMOIO YaCTh
tectoB EI'D o xumun.
3aaHus TOMOHEHMUS.
HcneiTyemblit ToJkeH cHOpMYIHpPOBaTh OTBETHI C YYETOM IPEAYCMOTPEHHBIX B  3aJJaHUU
OTpaHUYECHUM.
29)  JlonummrTe ypaBHEHWE peaKiMii, OTHOCSIIUECS K OOpaTMMBIM W OJHOBPEMEHHO K
IK30TEPMHYECKUM
A) I'mapokcun Hatpus + A30THast KUCIIOTa
B) Boopox + Mox
B) Azot + Bonopon
I') Cepuucrsiii a3 + Kucnopon
1) Yraexucnerii ra3 + Yraepon 26ainna
30) HanwmuTe ypaBHEHHE peakIlUi 1O CXeMe, U3 HUX BBIOCPHUTE T€ 00OpaTUMbIC PEaKiiH, B
KOTOPBIX MOBBIIIEHUE TEMIIEPATyphl BHI30BET CMEILIEHNE PaBHOBECHS BIIPABO:

1 2 3 4
N2 — NO— NO2— HNO3— NH4NO3 26amna

TecTrl 3amanns CB06OHHOFO N3JI0KCHUA.



HcnpITyeMBblit JODKEH CaMOCTOSTENFHO chOpMyITUPOBaTh OTBETH, OO HUKAKUX OrpaHMYCHHUN
Ha HUX B 33JlaHUU HE HAKJIabIBAIOTCA.

31) Ilepeuncnute pakTophl, CMEIIAIONINE PABHOBECUE BIPABO B CUCTEME:
CO +2H2«+ CH3OH(r)+Q 20anna

32) Ilepeuncnure (HakTOpHl, CMEMIAIONINE PAaBHOBECHE B CTOPOHY OOpa30BaHUS HMCXOIHBIX
BEIIIECTB B CUCTEME:!

C (tB) + 2H2(r)«>CH4(r) + Q 20anna

OtBeThI K TECTAM

Ne 314 (5|/6]7|8]9 10 (11 |12 |13 |14 (15|16 |17 |18 |19 |20 |22 |23 |24 |25 | 26
AlA|3|2|1|2|12|4 |1 (1 |2 |1 (4 (2 |2 |2 |13(34 (2 |1 |3 |3 |12
27  A-1, b-1, B-234, I-34
28 A-2,3 b-1,B-4,I'-2
29 B- N2+3H2+-2NH3+Q

[-2S02+02-2S503+Q
30 1) N2+02-2N0-Q
2) 2NO+02+-2N02+Q
3) 4ANO2+2H20+02-4HNO3+Q
4) NH3+HNO3=NH4NO3
peaxius neppast
31 CO+2H2+-~CH30H+Q
PaBHOBecue BIpaBo cMelIaeTcs Mpu:
1) YMEHBIIIEHUU TEMIIEpaTyphl
2) YBEJIMYCHUH J1aBICHUS
3) yBenudeHus: konuentpamuu CO
4) yBEJIMYEHHS KOHIeHTparmu H2
5) YMEHBIIIEHNE KOHIIEHTPAIlUU CITUPTa
32 C+2H2+-CH4+Q

PaBHOBeCHE peakuy cMemaeTcsi B CTOPOHY UCXOHBIX BEIECTB MPU:

1) NOBBILLIEHUH TEMIIEPATYPHI

2) MOHWKEHUU JaBICHUS

3) NOHM)XEHNH KOHIIEHTPALMU BOJOPOa
4) NOBBIILIEHUU KOHIIEHTPAIlMX METaHa.

TecT: IBOMIONMA OPraHUYECKOT0 MUPA.

Bunoobpa3zoBanue —  3TO  pe3yapTaT  a)MHUKPOABOJIIONHMH,  O)MaKpOIBOIIOLUH,
B)TIPOCTPAHCTBEHHOMN H30JISIIHH.

Yro M3 MEepeyrCICHHOTO OTHOCUTCS K D3JEMEHTapHOMY OHBOJIOLMOHHOMY Marepuaty?
A)uaunoananranus, 6)MyTaluu, B)MOIU(PUKALINH.

B pesynbraTe KOHBEpPreHIMM BO3HHMKAIOT: a)lOMOJIOTHYHBIE OpraHbl, O)aHaJOTHYHBIE
OpTraHbl, B)pyIMMEHTAPHBIE OPTaHEbI.

Mernkue cucTeMaTuyecKue IpyIIbl — BUBI, POJIbI, CEMENUCTBA, KaK MPaBUIIO, BO3HUKAIOT B
MIPOIIECCE IBOJIONNHM ITyTeM: a)apoMopdo3a, O)aereHepanuu, B)UIH0a AN TaIlluu.




OpranusMbl, COBMEIIAIOIINE NPU3HAKUA Pa3HBIX CHCTEMATHMYECKUX TPYII, HalpuMep
KJIACCOB KUBOTHBIX (apXEOMTEPHUKC), TMPEICTABISAIOT COOO0M: a)pUIOTeHETHYCCKUE PSIbI,
0)repexoaHbie GOPMBI, B)ITCHETUICCKUE JI0KA3aTEILCTRA.

6. Msomsuus — 3T0 akTOp SBONIOIHUH, KOTOPBIM: a)yCKOpsSET 3BOJIOLMOHHBINA Ipolecc,
0)3aMeIIseT SBOTIOIIMOHHEIN MPOIIece, B)HE BIUSET HA CKOPOCTh BU000pa30BaHUSI.

7. AHanOTMYHBIMU OpTaHaMU SIBJISIIOTCS: a)UTOJIKU KaKTyca U JIMCThS KJleHa, 0)kadpbl paka u
aOphI aKyIIbl, B)pyKa Y€IIOBEKA M KPBLIO MTHIIBL.

8. JluBepreHuueill Ha3bIBaeTCs: a)CXOXACHHE MPHU3HAKOB Yy MAJIEKHX [0 MPOHCXOXKICHUIO
OpPraHu3MOB, 0)pacxXoXJE€HUE IMPH3HAKOB B 3BOJIIOIMOHHOM IPOIECCE, B)BBIXOJ TPYIIIBI
OpPraHU3MOB B HOBYIO a/IalITUBHYIO 30HY.

9. Kakoit u3 cnenyromux (hakTOpoB CIIOCOOCTBYET KOHBEPI€HTHOW JBOJIOIMU JABYX BUIOB?
A)npeiid reHoB, O)HaIMYKME CXOJIHBIX MYTAIMi, B)BO3ACHCTBHE OTOOpa B CXOJHOM
HarpaBJICHUH.

10. I'ma3za xanpMapa W pbIOBI — 3TO TMPUMEP: a)pyJAUMEHTAPHBIX OPraHOB, O)aHATOTHYHBIX
OpPTraHoOB, B)TOMOJIOTUYHBIX OPTAHOB.

11. Yto sBaseTcs ODJIEMEHTApPHOW OJBOJIOIMOHHOW €IWHMIICH: a)KaXAbld BHI, O)Kaxkaas
HOITYJISIIHS JII0O0TO BU/IA, B)KaXKAast 0COOb JTF000TO BHIA.

12. K BHyTpuBHI0BON O0pbOE 3a CYIIECTBOBAHME OTHOCHUTCS: a)lIapa3uTU3M, O)KOHKYpPEHIuS,
B)XMILHUYECTBO.

13. OcHoBHOI mpUYMHON OOpHOBI 3a  CYyIIECTBOBAHUE SIBISIETCA:  a)HACIIEICTBEHHAs
M3MEHUYUBOCTb, 0)BO3MOYKHOCTH O€CHpENeIbHOIO0 Pa3MHOXKEHHUS, B)OTPAaHUYEHHOCTb
TEPPUTOPUU U MHIITH.

14. Cornacuo npeacrasinenusm K.JIuaaes 00 opraHnueckoM MUpPE, OTCYTCTBUE 3PCHHS Y KpOTa
€CTh:  a)pe3ylbTaT HEyNpaXHEHHs opraHa, 0)akT OO0KECTBEHHOTO0  TBOPEHHUS,
B)BHJIOM3MEHEHHUE OpraHa B pe3yJbTaTe MPHUCIIOCOOICHHS K Cpee.

15. Kak Ha3bIBaeTCs MEpUOJA Pa3BUTHUSI OpPraHM3Ma OT 3HUTOTHl O CMepPTH? A)OHTOTEHES,
0)duorenes, B)apomopho3, T)UaHOA AT TAIIHS.

16. ®opma ecTecTBEeHHOro 0TOOpa, MPHUBOJAIIAS K pPAaCKaIbIBAHUIO BUJA HA JBE pa3IMyYHbIC
MOMYJISIIIUYA HA3bIBACTCS: a)ABMKYIIEH, 0)CTaOMIN3UPYIOIIEH, B)IU3PYIITUBHOM.

17. Kak Ha3pIBaeTCA TEPPUTOPHUS, HA KOTOPOM IKUBET BHUA? A)IKOIOTHYECKas HHIIA,
0)mMecToobuTaHuE, B)apea, r)OMoreoIeHo3.

18. DBOMIOLIMOHHBIA TPOIECC, CBsI3aHHBIA ¢ apoMopdo3oM: a)hOpMHUPOBAHHE KOJIOYEK,
0)rosiBJIeHNE 1IBETKA, B)BOZHUKHOBEHNE Pa3HOOOPA3HBIX 3€JIEHBIX PACTEHHM.

19. IIpumepoM wuUAMOAAANTALMNA MOXKET CIYXHUTh: a)YIUIOIIEHHE Tela MPUIOHHBIX pBIO,
0)MOJI0BOI MpoIIeCcC, B)BOZHUKHOBEHUE TEMIIOKPOBHOCTH.

20. TTouemy HeompeneaeHHass U3MEHYUBOCTD SBJISIETCSI OCHOBHOM B 3BOJIOLIMOHHOM TIporiecce?

21. Tlouemy TOSIBIIEHUE Y KUBOTHBIX JITKHX CUATACTCS apoMopdo3om?

22. Yro Takoe «3(heKT ocHoBaTENSI»?

23. [IpoTuB Kakux MyTanuii 0T00p uaeT 6osee IPPEeKTHBHO?

24. UTo mOHUMAIOT 10/ TeHO(DOHAOM MOMyNIsIiuu?

25. Kakoit kputepuit Bua Hanbosee BayKHbIH?

ITAJIOH 0TBETOB.JBOJIIOIUA OPraHM4YeCKOro MUpa.

l.a,2.6,3.6,4.8,5.6,6.a,7.6,8.6,9.8,10.6,11.0, 12.6, 13. B, 14. 6, 15. a, 16. B, 178,

18.6, 19. a.

20.

ABJIACTCA DJIEMCHTAPHBIM 3BOJTIOHOHHBIM MaTCpHUaIoOM, T.K. MyTalluU IMOCTABJIAIOT

Matepuall 1Jjis1 CCTCCTBECHHOT'O 0T60pa; 21. ’KUBOTHEIC BBIIILIN U3 BOJABI B HOBYIO aIalITUBHYIO
30HY ( Ha3€MHO-BO3AYIIHYIO cpeny), TAC HYKHBI IIPUHIUIINAIIBHO HOBBIC OPIraHbl AbIXaHU A,

22. MOSIBJIEHUE OpraHU3Ma JaHHOTO BUJa B MAJIOYMCIEHHOW U30JIMPOBAHHON MOMYJISIIIUU C
WHBIM, Yalle JOMUHHUPYIOLIUM F€HOTUIIOM; 23. MPOTUB AOMUHHUPYIOLIUX MYTallUl, T.K. OHU



HPOSIBIIAIOTCS CPa3y JKe U BKIIIOYAIOTCSA B €CTECTBEHHBIN 0TOOp 24. TeHOTHIIBI BceX 0coOei
JTAHHOM TOMYJIAINMN; 25. TEHETUYECKUH, T.K. TOJIbKO OH 00€CIIeYnBaET MOTHYI0 OHOJIOTHIECKYIO
M30JISILMIO BUIAa OT IPYTUX BUIOB.
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10.

11.

12.

13.
14.

15.
16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

Tect: PazBuTHE OPraHu4ecKkoro Mupa.

Bpixon pacTeHut Ha Cylry MpoOU30NIeN B: a)OpA0BHKE, O)CHIIype, B)JIEBOHE, T)KapOOHE.
[lepBbIMM Ha3eMHBIMH CIIOPOBBIMH  PACTEHHSIMH  OBUIM: a)MXH, O)HAmOpPOTHHKH,
B)IICUIIO(UTHI, T)TUTAYHBI, J1)XBOIIIH.

[Tepexonuoit Qopmoii MeXIy 3€MHOBOAHBIMH M PENTHIIMSAMU OBUIH: a)CTeronedansl,
0)IMHO3aBPHI, B)3BEPO3YyOBIC SIIEPHI, I')KOTHUI03aBPhI, 1)apX03aBPHI.

BrepBele  cemMeHamMM ~ CTamM  pa3MHOXATbCsA:  A)rOJIOCEMEHHbIE,  O)IBETKOBBIE,
B)IIAIIOPOTHUKH.

BrIxo/1 )KMBOTHBIX Ha CYIIIy POM3OIIIEN B: a)JeBOHE, 0)kapOone, B)[lepmu, T)cumype.
CoxkpaiieHre roJ0CeMEHHBIX HACTYMaeT B: a)KOHIIE Me3030s, 0)KOHIIE Maneo30s, B)Hayaie
KalHO3041.

Bo3HUKHOBEHHE, KaKUX OPraHHU3MOB CO3/aji0 YCJIOBHS AJIi Pa3BUTHUS >KMBOTHOTO Mupa?
A)bGakTepuii, 6)BOIOPOCIICiA, B)BUPYCOB.

B oTnoxeHusx KakoW O3pbl HAXOAAT CJelIbl MEPBbIX OECMO3BOHOYHBIX JKUBOTHBIX?
A)Me3030i1, 0)kaifHO30M, B)ITPOTEPO30H, I')[1aJICO30M.

Tpr10OMTHI OBUIM MIMPOKO PAaCIPOCTPAHEHBI B: a)ME3030¢€, 0)IMae030¢e, B)IPOTEPO30¢€.
PaciBeT MOKpBITOCEMEHHBIX COBIIAN C PACIBETOM: a)HACEKOMBIX, O)penTHIINM, B)ITHII,
T')MJICKOITUTAIOIINX, J1)3€MHOBO/IHBIX.

Kakne opranumueckme BemecTBa BO3HUKIM C MOSIBICHHUEM (HOTOCHHTE3UPYIOIINX
opranu3MoB? A)Oenku, 0)yraeBobl, B)KUPHI, I)HYKIEHHOBBIE KUCIOTHI.

Kakoii cnoco6 mnuTanus ObUT y TEpPBBIX JKUBBIX OPraHu3MOB? A)aBTOTPO(HBIH,
6)rerepoTpodHBIH, B)XEeMOTPO(HBIH.

[ITuie! NOSIBUIIMCH B: a)MEJIOBOM 1epuo/l, 0)I0pCKUil, B)TPUACOBBIH, B)IEPMCKUN IEPUO.
[lepBpIMH  Ha3eMHBIMH  JKUBOTHBIMH  OBUIM:  a)3€MHOBOJIHBIE, 0)maykooOpa3HbIe,
B)HACEKOMBbIE, I')MOJUTFOCKH.

JleBOHCKUII epHo YacTO HA3bIBAIOT HPOil: a)3eMHOBOAHBIX, 0)pbIO, B)pENTUIHHA.

BaxxapiM apoMopd030M B SBOJIONMH KU3HHU OBLIO: a)MOSBICEHUE JIMCTOBOW TUIACTHUKH,
0)BO3HUKHOBEHNE MHOTOKJIETOYHOCTH, B)IOSBJICHUE KOPHEH.

[lepBoe JsieroyHoe JAbIXaHHE MOSBMJIOCH Y: a)3€MHOBOJHBIX, 0) KHCTENEphIX phIO,
B)OECUEIOCTHBIX PHIO.

[lepexomuoit (opmMoil Mexay pEenTWIMSIMH U TNTHUIAMHU SIBISETCS: a)apXEONTEPUKC,
0)TepoJaKTUIIb, B)IIPOTOABHUCHI, I)HHOCTPAHIIEBUSI.

Mopckas penTuius, MOSBUBIIAsCS B KOHIIE TpUaca -
KpynHoe uneHucToHOoroe nosBUBILIEECS B KOHIIE CUITYPUKCKOT0 epUoa -
[ToueMy HEBO3MOXKHO CaM03apOK/I€HNE )KU3HU B COBPEMEHHBIX YCIOBUSAX?
Kaxkyto posib B 3BOJIIOIMK OPraHUYECKOT0 MUPA ChITPasio MOSBICHUE PACTEeHUMN?
Kaxk Ha3piBaeTcs Hayka, M3ydaroias IpEeBHIOK *KU3Hb Ha 3emiie?
Kakue Mopckue )KMBOTHBIE BBIMEPJIM BMECTE C IMHO3aBpamu?
HazoBute Hanbomnee paHHUI EPHO] TAIE030UCKOM IPBI?
Yem 00BACHUTH IPOIBETAHHE MMATIOPOTHUKOOOPA3HBIX B KapOoHe?

JTaJIoH 0TBeTOB: Pa3BuTHE OpraHn4yeckoro Mupa

1.6,2.8,3.2,4.8,5.1,6.a,7.6,8.8,9.6, 10.a, 11.6, 12. 6, 13. 6, 14. 6, 15. 6, 16. 6, 17. G,

18.
19.

B.
HXTHO34aBDP; 20. PaKOCKOPIINOH;, 21. COBPCMCHHBIC PEAYHCHTBI Cpa3dy KE «CHCAAT» BCC BHOBDb

o0Opa3yemMble OpraHUYecKue BEIIeCTBa; 22. CO3/1al0T OpraHMYecKre BeniecTa (IPOyLEeHThI) U
BBIJICJIAIOT KUCIOPOA; (GOPMUPYIOT pa3IUyYHbIC SKOCUCTEMBI. 23. MaJICOHTONIOTHUS; 24.



OeNeMHUTBI, aMMOHHTHI U (hopamMuHUDEpBI; 25.KeMOpUHCKUi; 26. BIaXXHBIH TEIUIbIM KITUMAaT,
OTPOMHOE KOJIMYECTBO OOJIOT ¥ MEJIKHUX MTPECHOBOJHBIX BOJJOEMOB.

Tect: [Iponcxoxaenne Yeja0BeKa.
1. ATaBUCTHYECKHE MPU3HAKU Yy 4YEJIOBEKAa — O3TO: a)I'yCTOW BOJOCSHOW IMOKPOB, O)XBOCT,
B)KOITYMKOBAsI KOCTh, T')KOPOTKHE MATKHE BOJIOCHI HA TEJIE.
2. 'maBHBII IpU3HAK, BIEPBbIC OTACIUBIINI B X0/I€ BOIIOIMU YEJIOBEKA OT APYIHX IPUMATOB:
a)IPSIMOX 0K JICHHE, 0)TpyA0Bas ACATEIHHOCTb, B)pEUb.
3. KT0 M3 mepeuyucieHHBIX HI)KE NPUMATOB HambOojee OMU3KUKA pPOJCTBEHHHMK 4YeloBeKa?
A)MapThiiika, 0)ropuiia, B)IITUMIIAH3€E, T)OPAHTyTaHT, 1)TH000H.
4. Kakoil mpH3HAK CBUAETEIBCTBYET O OMOJOTHYECKOM EIMHCTBE BCEX YEJIOBEYECKHX pac?
A)cxongHasi HOpMa peakIMM Ha YCIOBUS Cpelbl, 0)OJMHAKOBBIA HaOOp XpOMOCOM,
B)IIOJIOBUTOCTH ITOTOMCTBA IPU CMELIAHHBIX Opakax.
5. Ha3zoBuTe mOCIENOBAaTENbHOCTh pPAa3BUTUS YEJOBEKA: a)HEOAHTPOIbI, O)apXaHTPOIbL,
B)IAJICOAHTPOIBI, I')COBPEMEHHBIE JTFOJIH, /1)aBCTPAJIOUTEKH.
6. K npeBHeMiuM JIOASM OTHOCAT: a)IUTEKAHTPOINA, 0)4eloBEKa YMEJIOTro, B)CHMHAHTPOIIA,
r)HeaHaepTablia, J)reiaenp0eprcKoro 4yenoBeka, €)uesnoBexa ¢ o. diopec.
7. O6BbeM MO3Ta KpOMaHBOHIIA COCTABIISUT: a)okomo 1400 cm®, 6)okomno 1600 cm®, 8)800-1200.
8. IlepBbIM Y4YEHBIM, OTMETHBIIMM CXOACTBO MEXAY 4YEIOBEKOM U IKHUBOTHBIMH, OBLI:
a)K.Jlunneii, 6)K.Krosbe, B)XK.b.JIlamapk, r)Y. lapBuH.
9.IlpencraButenn  H.sapiens — 3To: a)IMTEKaHTPON, O)CHMHAHTPOI, B)HEAaHICpTAJIEII,
I')KpOMaHbOHEII.
10. Kakue w3 mpu3HAKoB deJIOBeKa He HacleayrTcs? A)pedb, O)IbIXaHUE, B)MBIIIICHHE,
T')KOJUIEKTUBHBINA TPY, 1)IIBETHOE 3PCHHE.
11. Yem yenmoBeK OTIMYAETCS OT YEIOBEKOOOpPa3HBIX 00e3bsH? A)Hanmmuuem 4 TpyIn KpOBH,
0)HaIM4KUeM peuu, B)HAJTUYUEM I'PYAHBIX MOJIOYHBIX XKeJe3, I')HATUYUeM CBOIYaTON CTOIIBI.
12.Cpenn  mepevncieHHBIX (AKTOpPOB HBOJIONUHM YEJIOBEKA HA30BUTE OHMOJIOTHYECKHE:
a)TpyAoBasi JesTelbHOCTb, O)peub, B)pa3BUTHE MO3ra, TI)HACIEICTBEHHas H3MEHUYHBOCTb,
J1)OCBOEHHE OTHSI, €)II0JI0BON AUMOPPU3M, K )IIPIMOXOKICHHE.
13.3auaToyHass wieHopa3JenbHas pedb MOSBWIACh Y: a)lIUTEKaHTpora, O)KpoMaHbOHIIA,
B)HEaHIepTaliblia, I)4eJI0BEKa yMEJIOTo.
14. OOmiecTBeHHBI 00pa3 KHU3HU Yy TMPEAKOB YEJIOBEKAa CIOCOOCTBOBAI: a)MOSIBICHHIO
MIPSIMOXOXKIEHUS, 0)OCBOOOKIECHUIO PYKH, B)TOSIBJICHUIO PEYUH.
15. Ocranku naneoanTpona BHepBble ObLIM 00HAapYXeHbl: a)B nemiepe Kpo-Manbon, ®pannus,
0)Ha o. fIBa, B)B OnnyBalickoM yuiense, Tanzanus, r)B nemepe Heanneprans, ['epmanus.
16. KynpTypa co3aaHHas IperoMUHUIaMHU Ha3bIBAeTCS: a)HEOIMT, O)MycThepcKas, B)aliepekas,
T')ME3O0JIHT, 1)OJITyBaiicKas.
17. YkaxxuTe MCKOMAaeMbIX MPEIKOB yesloBeKa, oOMTaBIIMX Ha 3emuie 9-15 MuH. et Hazax:
a)IUTEKaHTPOIIbI, 0)IPOKOHCYJI, B)IPUONUTEK, I')aBCTPAJIONUTEK, J)HEaHJepTaell.
18. UYenoBekoM  MpsAMOXOJAIIMM  HAa3bIBAIOT:  a)aBCTPAIONMUTEKa,  O)IUTEKaHTpoOINa,
B)HEaHiepTaliblia, I)KPOMaHbOHIIA.
19. Kakoii nmpu3Hak, B OTIHYME OT UYEIOBEKOOOPA3HBIX 00€3bsiH, MPUCYI] TOJBKO YEIOBEKY?
A)TpynoBas JesTebHOCTb, 0)3a00Ta 0 MOTOMCTBE, B)HaINuKe 4 IpyI KPOBU.
20. Kakas kopeHHas paca >kuBeT Ha ceBepe Adpuku? A)skBaropuaibHas, 0)eBpasuiickas,
B)MOHTOJIOHTHASI
21. KynbTypa , co3aHHasi apXaHTpOoNaMHy, Ha3bIBaeTCs: a)amiepckas, 0)MyCThepcKasi, B)HEOIUT,
r)osyBaiickasi.
22 Kakue naHHBIE CBHJIETENBCTBYIOT O BBICOKOM pa3BUTHH HEOAHTPONOB U 00 OKOHYAHUHU
OMOJIOTUYECKON DBOIIOLIMHA YeIOBeKa?
23. B yeM COCTOMT JIO)KHOCTb TEOPUU pacu3zma?
24 Kax BbI 00BCHUTE BO3SHUKHOBEHHE YEIOBEUECKUX pac?
25. YKaxuTe OCHOBHBIC aJJalITUBHBIE IPU3HAKU IKBATOPUAIBHOM pachl?



JTajioH oTBeTOB. [IpoucxokIeHne U pa3BUTHE YeJI0BEKA.

1.a,0;2.a,3.8,4.8B, 5. 1,0,B,a,; 6. 2,0,8,1; 7. a,8.4a,9.8,;10. ar; 11. 6,r; 12. B,1,€,5%; 13. B,
14.8,15.1,16. 1, 17. B, 18. 6, 19. a, 20. 6, 21. a.

22.CTpOUTENBCTBO JKWJIMI, CO3JIaHHE COBEPIICHHBIX OPYAUH TpyAa W3 pPasHOOOpa3HBIX
MaTepuasoB, pa3BUTas UICHOpa3lelibHAs pPeub, OJOMAITHUBAHUE >XUBOTHBIX W BBHIBEICHUC
KYJbTYPHBIX pacTeHHid. Bce 3TO mpuBeno Kk HE3aBUCHMMOCTH YEIOBEKa OT BHEUIHEW CpeIbl U
MPUOCTAHOBKE Ounoyorndeckoi »Boionuu; 23. YenoBek — MOMMMOPQHBIA BUA, BCE PacChl
KOTOPOT'O UMEIOT OJIMHAKOBBIE OCHOBHBIE TIPU3HAKH, OTIIMYAIOIINE YETOBEKa OT JKUBOTHBIX; BCE
OHH CTIOCOOHBI K TPYy ¥ TBOPUYECKOU JCIATEILHOCTH U CIIOCOOHBI YCBAaWBAaTh OIPOMHBINA 00beM
UH(POPMAIINK; TIPU CKPEIIMBaHUH JIAIOT IJI0JJOBUTOE TIOTOMCTBO C SIBJICHUEM I'e€TEPO3HCa;

24. EcTecTBEHHBI OTOOp TpH Pa3BUTHH aJaNTUBHBIX MPU3HAKOB K PAa3IMYHBIM MeECTaM
npoxuBaHusi ¥ aper¢d renoB; 25. TeMHBIN BET KOXXH, TEMHBIC Kyp4aBble BOJIOCHI, TEMHBIC
J1a3a, MUPOKUN HOC U TOJICTHIE T'yObI, 00Jiee MacCHBHAS HIDKHSIS YEITFOCTb.

Tect: Jkom0rH1.
1. BbICOKOIH MIOJOBUTOCTHIO OTJIMYAIOTCS T€ BHUABI, Y KOTOPBIX: a)B HU30BITKE IMHILEBbIC
pecypebl, ©O)Benmka THOENb TIOTOMCTBA B MPHUPOJE, B)OTCYTCTBYET BHYTPHUBHIOBAS
KOHKYPEHIIHS.
2. HenmocraromyM 3BEHOM MUIIEBOH LENU: «(PHUTOIUIAHKTOH -... - PbIOBI — MOPCKHE MTHIIBD)
SIBJISIFOTCS: 2)BOJOPOCIIH, 0)KOPAJIJIOBBIC ITOJTHUIIBI, B)300IIIAHKTOH, T)MOJUTIOCKH.
3. TepMuH <«OKoJOTHS» OBLI BIEpPBBIE BBEACH B Hayky: a)U.Dnronom, 0)XK.b.Jlamapkowm,
B)J.I'ekkens, r)3.310cc.
4. CoOBOKYNHOCTh B3aMMOCBS3aHHBIX OpPraHM3MOB, OOUTAIOIIMX Ha ONPEICICHHOM Y4YacTKe
CYIIIU, Ha3bIBAETCSA: a)IKocHucTeMa, 0)OHOIIEHO3, B)OMOTEOIICHO3.
5. CTpykTypy OHOIIEHO03a OIPELIIsIeT: a)cocTaB aTMochepsl, 0)ypOBEHb CONHEYHON paJHAIliH,
B)MHKpOpEbed TeppUTOpUH.
6. Hanbonpiryto maccy B OMOLIEHO3€E JIyra UMEIOT: a)pacTeHMsl, 0)HACEKOMBIE, B)ITHIIBI.
7. TlapHukoBblii 3¢d¢dext BbI3bIBaeTCs BbIOpocamMu B atmochepy: a)renus, 0)COq,
B)XJIOp(TOPYTIEPOIOB.
8. BszaumogeiictBue nepeBa u rpuOa-TPyTOBHKA SIBISETCS TMPUMEPOM: a)KOHKYpPEHIIHMH,
0)MUKOpPU3bI, B)[Tapa3sUTH3Ma, I')aMeHCaTN3Ma.
9.CoBOKYIIHOCTh OpPraHU3MOB, OOMTAIOUIMX Ha JHE BOJOEMa, HA3bIBAETCA: a)IUIPOOUOHTOM,
0)0eHTOCOM, B)IIJITAHKTOHOM.
10. Bua, coxpaHuUBLIMICSA OT paHee MPOLBETAIOIIEH TI'PYMIbI JKUBBIX CYLIECTB, Ha3bIBACTCA:
a)penuToM, 0)IHIEMUKOM, B)3IU(DUKATOPOM.
11. AnuTenpHOCTh BTOPUYHOM CYKIIECCHU NPH BOCCTAHOBJIEHHM JIMCTBEHHBIX JecoB: a)10-20
net, 0)25-40 net, B)100 — 120 ner, r)6onee 200 ner.
12. B coctas nonyssiuuu HE BXOsT: a)opraHu3Mbl 0OIHOTO BHUJ1A, 0)OpraHU3MBbl pa3HbIX BHJIOB,
B)OpPTraHU3MBI OJTHOTO T0J1a, T)OPTaHU3MbI Pa3HOTO BO3pPACTa.
13. ITo B.H.CykaueBy Kk KOMIOHEHTaM OHOTeOleH03a He OTHOCATCA: a)34adoTomN, O)KIMMATOII,
B)penbed, T)(HUTOIEHO3, 1)3001IE€HO3.
14. Hanuuue y Ha3eMHBIX pPAcTEHUH MEXaHMUYECKHX TKaHEH SBISETCS MPUCIOCOOJICHHEM K:
a)HU3KOW TIOTHOCTH BO3/1yXa, 0)pacCestHHON COTHEYHOU paualiiy , B)HEIOCTATKY BJIaTH.
15. OBTpodhuKanmeil Ha3pIBaeTCs MPOIECC: a)BOCCTAHOBIEHUS IJIOAOPOAMS MOYB, 0) Pe3KOro
TIOBBIIIIEHUS YPOBHS TIEPBUYHON MPOIYKIIMU BOJIHBIX 3KOCHCTEM, B)ITFOOOTO H3MEHEHHS COCTaBa
BOJIHBIX 3KOCHCTEM.
16. TlocnenoBaTenbHas CMEHa BO BpPEMEHH OJHUX OHOIIEHO30B JPYTMMHU Ha3bIBACTCS:
a)KJIMMaKcoM, 0)KOHCOpIIUEH, B)CYKIIeCCHEH.
17. PacTeHusi BIaXXHBIX MECTOOOUTAHHI COCTaBISIET SKOJOTHYECKYIO TPYIIY: a)KpHO(UTOB,
6)Me30(HUTOB, B)ITUTPOPHUTOB.



18. IIpupoct Ouomaccel TeTepoTPOPOB—KOHCYMEHTOB — O3TO: a)IepBUYHAS MPOAYKIHS,
0)BTOpUYHAS TTPOIYKIIHS, B)IMpaMUia OMomMacc, T)IupamMuaa SHEPruu.

19. KucnoTtHsie 1011 UMEIOT BOJOPOIHBIN TToKa3aTenb: a) pH>7, 6)pH=7, B)pH<S5,5

20. B 6uocdepe HambobIel MPOAYKTUBHOCTHIO 00JIa/Ial0T: a)y4yacTKH, 3aHUMAaeMbIe CYIICH;
0)ydJacTku, 3aHMMaeMbl OKEaHaMU; B)CYIIa M OKEaHbl PABHO3HAYHBI 110 TPOAYKTUBHOCTH.

21. [lupamua 6Gromacc ObIBAET MEPEBEPHYTOM B AKOCHCTEME: a)rOPHOM, 0)JIECHOM, B)BOTHOM.
22. PacnpocTpaHEHUE IUIOJOB M CEMSH pPAacTEHUH JKUBOTHBIMU Ha3bIBAETCS: a)3IU300THEN
0)300CIIOpHEH, B)300XOPUECH.

23. Yo cayKUT OTpaHUYMBAIOLINM (PaKTOpOM B OHOIIEHO3E?

24. B 4yeM 3aKJro4aeTcs MPaBUiIo SKOJIOTHYECKOW mMupamMu/ibl?.

25. YCTaHOBIEHO, YTO B TPOIMUYECKUX JIECaX HUKOTJAa He HAOII0aeTCs BCIBIIIKHA YUCICHHOCTH
OTJICIbHBIX BHUJIOB, & JUJIsl TYHAPHI XapaKTepHbI MacCOBBIE Pa3MHOKEHUS JIEMMHHIOB U JIPYTHX
KUBOTHBIX. [Touemy?

26. B Tponuueckux pailoHax, IJie MHOTO TeIJia U CBETa, )KU3Hb OYeHb OeJHa B OKeaHaX. JTU
paiioHbl HA3BIBAIOT OKCAHWYECKUMHU MYCTHIHSIMH. UTO OrpaHMYMBAET 3/1€Ch PAa3BUTHE KHBBIX
OpTraHu3MOB?

JTaJIOH 0TBETOB. JKOJIOTHS.
1.6,2.8,3.8,4.0,5.0,6.a,7.0,8.0,8.8,9.0,10.a, 11.8, 12.0, 13. B, 14. a, 15. 6, 16. B,
17.8, 18. 0, 19. B, 20. a, 21. B, 22. B.

23. HEJOCTaTOK TMHUIIEBBIX pPEcypcoB; 24. MPOAYKLHS CIEIYIOIIET0 TPO(UYECKOTO YpOBHS
00bryHO OKONIO 10% OT TpOAYKIHMM TpeAbayIiero; 25. B TyHApPE HEOONBIIOE BHIOBOE
pa3HooOpas3ue U He BCE KOJOTUYECKIE HUIIH 3aHATHL; 26. B TEIUION BOJIE MaJIO KUCJIOPOAA.

Kpurepum oueHuBaHus TECTOBBIX padoT:

OneHka 3a KOHTPOJIb KJIFOUEBBIX KOMIIETEHIMH YYalluXcsl MPOU3BOAUTCS MO MATHOAITIHLHON
cucreme. [Ipu BBITOTHEHUH 3aJJaHUI CTABUTCSI OTMETKA:

«3» - 3a 50-70 % npaBUIBHO BHINOJHEHHBIX 3a1aHHIH,

«» -3a 71-85 % npaBUIBHO BBITIOJHEHHBIX 3a1aHHM,

«5» - 3a MpaBUIIbHOE BBITIOJTHEHUE Oosee 86 % 3amaHMid.

OcHoBHBIM KpuTeprueM 3(P(GEKTHUBHOCTH YCBOECHHS YYAIIUMUCS COJEp’KaHUS y4yeOHOro Ma-
Tepuana cuutaercs ko3dduuueHt ycsoenus yuyeobnoro matepuana — Ky. OH onpezensercs Kak
OT-HOIIIEHUE TPABUJIBLHBIX OTBETOB Yy4aIlUXCS K 0O0IeMy KojuyecTBY BompocoB (mo B.IL
becnanbko).

Ky=N/K, rae N — xonuuyecTBO npaBUJIbHBIX OTBETOB ydauuxcs, a K — ob1iee yncio Bonpocos.
Ecmu Ky >0.7, To yueOHbIi MaTepual CUUTAETCS YCBOCHHBIM.

5.7. TunoBble 3a1aHUA AJ151 OLIEHKU OCBOEHHS pa3aena « XuMHUs»

Kpurepun onenkn:

Ouyenka "'5" cmaeumcs, ecnu odyuarowuiica:

1. BeIOSTHWII paboTy 6€3 OMMOOK U HEI0UETOB;

2. momycTui He 6oJiee 0THOTO HEA0UeTa.

Ouenka "4" cmasumcsa, ecnu o0y4yarOIMNACS BBIIOJIHUI pabOTy MOJIHOCTHIO, HO JIOMYCTUI B
HEH:

1. He Gosee o/1HON HETpyOOI OMIMOKM U OTHOTO HEl0UeTa;

2. win He OoJiee ABYX HEAOYETOB.

Ouenka "3" cmaeumcsa, ecnu oOy4yaroIMHCS TPAaBUIBHO BBHINOJHUI HE MEHEE IOJIOBHHBI
paboThI WIIH TOTYCTHIIL:

1. He Gosee ABYX rpyObIX OMIMOOK;

2. unu He O6oJee oTHOM TpyOoi U 0THON HErpyOOil OIIIMOKH M OJTHOTO HEJ0UETa;

3. unu He 6oee IBYX-TpeX HErpyObIX OINOOK;

4. unu oHOU HerpyOoi OMMOKH U TPEX HEI0YETOB;



5. WM IPU OTCYTCTBUU OLIUOOK, HO MPU HATUYUH YETHIPEX-TIATH HEAOUYECTOB.

Ouenka "2" cmasumcsa, eciu odyuarowuiica:

1. momycTui 4HMCIO OMMOOK M HEOYETOB MPEBOCXOJIAIIEE HOPMY, TIPU KOTOPOH MOXKET OBITh
BBICTaBJIeHA oricHKa "3";

2. WM €CIIM MPABUIIHHO BBITIOJTHII MEHEE MOJIOBHHBI pa0OTHI.

IIpumeuanwue.

1) Yuutenb uMeeTr mpaBoO MOCTABUTH YUYEHUKY OILICHKY BBIIIE TOW, KOTOpas MpeAyCMOTpeHa
HOPMaMH, €l 00yJaroIMMCs OPUTHHAIBHO BHITIOJIHEHA padoTa.

2) OLeHKH ¢ aHAJTM30M JIOBOJSATCS JI0 CBEICHUS 00YyJaronuXcs, KaK MPaBHIIO, HA MOCIEAYONEM
ypOKe, IpeaycMaTpuBaeTcs paboTa Ha/l OITMOKaMHU, YCTPaHEHHUE MPOOEIIOB.

Bapuant 1

1.C xakuMu U3 nepevYucIeHHbIX BelecTB Oy1eT pearupoBaTrb BoAa. 3anuiIuTe ypaBHeHH e
peaknuii, MOAMUIINTE THIIHI PeaKUHii 1 HA3BAHUS CJIOKHBIX BellECTB.
K, Ha, COg, ZnO.
2. 3agauu no TeMe «Crnoco0bl BhIpakeHUs] KOHIEHTPALMU PACTBOPOB»
3aodaua 7. B 200 r Bombl pactBopmiu 16 T caxapa. Onpenenuth % (caxapa) B MOJIYy4ECHHOM
pacTBope.
3. 3agaun o Teme «I'a3p»
Ne 1. Kakyto maccy umeer kucioposa oobemom 7 1?
No 2. Haiinure Maccy ¥ 4ucio MOJIeKya npu H.y. 11 11.2 n kucnopopa.
4. 3anumuTe YypaBHEHHS] PeaKIHil, ¢ MNOMOIIBK KOTOPHIX MOKHO OCYHIECTBHTH
cjaenymomue npespamenus. Paccraspre k03 puumeHTsl.
Li => LiOH => Li2SO4
5. Jaiite xapakrepuctuky ¢ocopHoii Kuca0THI MO ILIaHy: a) dopmyna; 06) Hamuuue
KHCJIOPO/Ia; B) OCHOBHOCTB; T') PACTBOPUMOCTD; /1) CTEIIEHU OKHCIICHUSI JIEMEHTOB, 00pa3yIOIIUX
KHCTIOTY; €) 3apsil MOHA, 00pa3yeMoro KUCIOTHBIM OCTaTKOM; €) COOTBETCTBYIOIIMI OKCH]I.
6. 3akoHYHTe YpaBHEHHS PeaKIHii, paccTaBbTe KOY(PPUIIUEHTHI:
Mg+ H2COs3= ...,
Ag + HNO3 (KOHIL.) = .................
H2SO4 + Fe2O3= ..o,
H2CO3 + Ba(OH)2=.......cenenenen.
7. 3akoHYUTe YPpaBHEHHS] KAa4YeCTBEHHBIX peakiuii Ha 0eJIOK, HANMMIIUTE HA3BaAHUS ITHUX
peaxkuuii:
benok + HNO3(KoHIL.) —> ...
benok + NaOH + CuSOs —> ...,

Bapuaunrt 2
1.C kakuMH U3 nepeYncJeHHBIX BellecTB OyAeT pearnpoBaTh BO/Aa. 3aMIIUTEe YPABHEHUE

peaxiuii, MOANUIIKUTE TUNBI PEAKUHA U HA3BAHUS CJIOKHBIX BElIECTB.
Al Li P20s O
2. 3anauu no teme «Crnocoobl BbIPAKEHUSI KOHIIEHTPALIMU PACTBOPOB)
Ne 1. B 300 mu pactBopa (F = 1,2 r/mi) coaepxkurcs 72 r NaOH. Onpeznenuts @ (NaOH) B aTom
pacTBope.
3. 3agauu no teme «I"a3pD»
Ne 1. Kakoit o0beM 3aHMMaET a30T Maccoit 14 r?
Ne 2. HaiiuTe Maccy ¥ UmMcio MOJIEKYI TIpH H.y. JUis 5,6 M° a30Ta.
4. 3anumurTe YypaBHEHHUS] Ppeakuuil, ¢ TMOMOIIbLI KOTOPbIX MOKHO OCYHIECTBUTH

cjaenymoumue npespamenus. Paccraspre ko3¢ puumeHTsl.
H20 =>H3POs => Zn3(PO4)2



5. lajiTe XapaKTepUCTUKY KPeMHeBO#i KHCJIOTHI 10 IJIaHY: a) popmyna; 0) Hanuuue
KHCJIOPO/Ia; B) OCHOBHOCTD; T') PACTBOPUMOCTb; 1) CTETICHH OKHCJICHHSI JIEMEHTOB, 00pa3yIOMnuX
KHCIJIOTY; €) 3apsiJi HOHA, 00pa3yeMoro KUCIOTHBIM OCTaTKOM; 3K) COOTBETCTBYIOIIMNA OKCH/I.

6. 3akoHYHMTE YPAaBHEHUS PeaKUMid, paccTaBbTe KOI(P(PUIIHEHTHI:

Zn + H2S04 (paz6.) = ......cevivinininnnn.

Zn + 2H2SO4 (KOHIL) = ...,

HCIHNaOH = ...,

HNO3+ KoCOz= ...

7. 3aKkoHYNTE YpaBHEHHS KAa4YeCTBEHHBIX peaKuuii Ha KaTHOHbI. B ypaBHeHHHU 0003HAYbTE
HA0JII01aeMY 10 PeaKIHI0:

Ag+ +ClI'—= AgCl | Brinanenue 6enoro ocanka; He pacrsopumoro B HNO3, HO pacTBOPUMOro
B KOHII.

NH3 « H20:

NH4Cl+ KOH—= KCI+NHsT +H20 3amax amvuak

Bapuaunt 3
1.C kakuMH U3 nepeYrcJIeHHbIX BellecTB OyAeT pearnpoBaTh BOAa. 3aNMIIUTE YPABHEHHUE

peaxuuii, NOANUIINUTE TUNBI PEAKUNA U HA3BAHUS CJIOKHBIX BEelIeCTB.

Ca NaOH SO2 Fe(l11)
2. 3apauu no teme «Crnocoobl BbIPAsKEeHUSI KOHIIEHTPALIMUA PACTBOPOB)
No 1. CxonbKO TpaMMOB COJIM M BOJIbI HYXKHO B3STbh 1J1s1 IpurotosieHus 350 mu 12%-ro
pacTtBopa
(F = 1,1 r/mn)?
3. 3agauu no teme «I"a3pD»
Ne 1. Paccuuraiite maccy 51 (H.y.) YIJIEKHCIIOTO ra3a.
No 2. Haiinure Maccy ¥ 4uciio MOJIEKYJ IpH H.y. J71st 22.4 Mt Xjopa.
4. 3anumuTe YypaBHeHHMsl PpeakuMid, C IOMOIILIK KOTOPBIX MOHO OCYLIeCTBHTh
cjaenymomue npespamenus. Paccrasbre ko3¢gpuumeHTsl.

Na => NaOH => NaCl

5. laliTe XapakTepuCTHKY a30THOM KUCJIOTHI M0 MJIaHy: a) hopmysa; 0) HaTUIUE KUCTIOPOa;
B) OCHOBHOCTb; T') pACTBOPUMOCTB; ) CTEIIEHU OKUCIECHUS 2JIEMEHTOB, 00pa3yIIINUX KUCIOTY; €)
3apsib omHa, 00pa3yeMoro KUCIOTHBIM OCTATKOM; %) COOTBETCTBYIOIIUM OKCH/I.
6. 3akoHuYMTEe ypaBHEHHUsI peaKuuii, paccTaBbTe KOG PprumeHToI:
Ag+HNO3 (paz0.) = ....ccooviiiiiiiiiiiaan,
KoCOz3+CaCla= ..o
AgGNOs+HCl=.........,
BaClo + CuSO4= ...t
7. 3aKoHYMTEe YPABHEHUS] KAYeCTBEHHBIX peaKIuii Ha aHUOHBI. B ypaBHeHuu 0003HaUbTE
HA0JII01aeMYI0 PeaKIHIO:
BaZt + 8087 =5 i

OH’ (menoyHas cpena) + HHAUKATOP: JTAKMYC = ....uviiuieinneennnennnenns

IIpaBu/bHBIC OTBEThI

Ne IpaBuJibHBbIE BADHAHTHI OTBETOB

BOIIpOCa 1BapuanT 2 BApHAHT 3 BapMaHT

1 K+H,0O=KOH+H> Al+H20=Al,03+H; oxcun Ca+H20=Ca(OH)2+H2>
I'uapoxcua kanus (peakius | aToMUHES (peakins 3aMEIICHHsI) | THAPOKCH KabIIHsI
3aMeIeHus) 2Li+2H20=2LiOH+H; (peakuus 3aMemeHus)
CO2+H>0=H2CO3 THIPOKCHUT JTUTHSI (PEaKITHS SO2+H>0=H>S04




yroybpHast KUCJIOTa (peaKius
COCIMHEHUS)
Zn0O+H;0=Zn(0OH)
IMuapokeun nuHKa (peakuus

3aMEIICHMS )
P205+H20=H3PO4
docdopHas kucnora (peaxius
COETMHEHUS)

CEpHUCTAs KACIOTA
(peakiusi COeIMHEHHUS)
Fe+H>0= Fe2O3+ H» okcun
JKenesa (peakuus

0) KuCI0pOAOCOACpIKAIIIAS;
B) TPEXOCHOBHAS;

') HepacTBOpHUMas;

1) Ha(+1), O2(-2), P(+5);

e) PO4 (-3);

€) P20s.

0) KUCIOpOI0CcCoIepKaIasi;
B) IByXOCHOBHaS;

I') HEPacTBOpUMA;

1) Ha(+1), O2(-2), Si (+4);
e) SiOsz (-2);

¢) SiOa.

COCTMHCHUST ) 3aMEIICHMS )
D=7 4%. 0=20%. Heo0xonuMo B3ATh
46,2 T comm u 338,8 r
BOJIBI.
Nel. 10r Nel. 11.2n Nel. 9,68rpamm.
Ne 2. 16r; Ne 2. 7kr; Ne 2, 70mMr;
3*10%°monexyn 1.5*10%® monexyn. 6*102° monexy.
2Li+2H20=2LiOH+H> 3H>0 + P205=2H3PO4 2Na+2H,0=2NaOH+H,0
2LIOH+H2S04= 2H3P04+3Zn=2Zn3(P0O4)2+3H> NaOH+ HCI= NaCl+H.0
Li>SO4+2H,0
a) P3POy; a) Ho2SiOg; a) HNOg;

0)KuCI0pOI0CoACpIKAIIIAs;
B) OJTHOCHOBHASI;

I') pacTBOpHUMAsi;

1) Ha(+1), O2(-2), N (+5);
e) NOs (-1);

€) N20s

Mg + H.CO3 = MgCOs +
H, T

Ag + 2HNO3 (komHir.) =
AgNOs3 + NO, T + H,0
3H2S04 + Fex03 =
Fe2(S04)s + 3H20
H.CO3 + Ba(OH), =
BaCOs? + 2H20

Zn + H2SO4 (pa36.) = ZnSO4 +
Ho T

Zn + 2H2S04 (kon1r.) = ZnSO4 +
SO, T + 2H,0:;

HCI+ NaOH = NaCl+ H20
2HNO3 + KoCO3 = 2KNO3 + H20
+CO,T

3Ag + 4HNO:3 (pa36.) =
3AgNO3 + NOT + 2H,0,
K2CO3 + CaCl, = CaCOs¥
+ 2KCl,

AgNOs + HCI = AgCl+ +
HNOs3,

BaCl, + CuSO4 = BaSO4+
+ CuCly,

benox + HNO3(kon1.) —>
OpaH)XEBOE OKpAIINBAHUE
(KcaHTOIIPOTENHOBAs
peakuus)

benok + NaOH + CuSO4 —
> (uoneroBoe
OKpaiuBanue (OuyperoBas
peaxuus)

Ag+ +CI'—= AgCl | Brimanenue
Oeyioro ocajika; He paCTBOPHMOTO
B HNO3, HO pacTBOpHUMOTO B
KOHII.

NH3 » H20:

NH4Cl+ KOH— KCI+NH,T
+H,0 3amax ammuaxa

Ba?* + S04 — BaS04/
Brimagenue 6emnoro
ocajika, HEpacTBOPUMOTO B
KHCJI0Tax:

OH’ (mwenoynas cpena) +
WHAKATOP: JIJAKMYC —*
CUHEE OKpaIlliBaHHe

6. 3ajanus 119 MPOMEKYTOUYHOT0 KOHTPOJISA M OLIEHKH 0CBOEHHS POTrPaMMBbl

y4eOHOM TUCUMIIMHBI «OCHOBBI €CTECTBO3ZHAHUS»

HpC,Z[MCTOM OLCHKU ABJIAIKOTCA NPCIMCTHBIC,

pe3yabTaThl OCBOCHUSI yUEOHOTO MpeIMeTa.
KoHTponb M OIleHKa OCYHIECTBISIOTCS C HMCHOJB30BAaHMEM CIEAYIOUINX (OPM U METOMAOB. -
mddepenipoBanHblii 3aueT( B popMe YCTHOTO OTBETA)

6.1. YcaoBusa:

MCTOIIPECAMCTHBIC MW JIMYHOCTHBIC

Bonpoce! cocTaBiieHbl Ha OCHOBE 3HaHUM, YMEHUH U HaBBIKOB, MpoiiieHHbIX Ha |l Kypce.




O6m1ee konuyecTBO cocTOUT M3 50 BompocoB: u3 pazaena Xumus - 25, u3 paszzuena
buonorus 25.
6.2. Bonnpocsl Kk 1ugdepeHnnpoBaHHOMY 3a4eTy «OCHOBBI €CTECTBO3HAHUS»
1. Hayku o mpupojie, uX pojib B IO3HAHUU OKPY>KAIOIIEr0 MUPa U Pa3BUTUU IIUBUIIM3AIINH.
2. EcTecTBeHHOHAYUYHBIA METO/ MTO3HAHMUS, €T0 BO3MOXKHOCTH U T'PAHHIIBI TPUMEHUMOCTH.
3. MoaenupoBaHue SBICHUNH U 0OBEKTOB MPUPOIBI.
4. Ilepunoauueckuii 3akoH u [ICXD Menneneesa /l. 1. B cBeTe yueHHs: CTpOEHMsI aToMa
5. XuMuueckas CBs3b.
6. CTpoeHue BelecTna.
7. Tunbl KPUCTATUTMYECKUX PEILIETOK.
8. TUIbl XUMUYECKUX PEAKLIUM.
9. OcHOBHbBIE XUMHUYECKUE MOHATUS U 3aKOHBI XUMHH
10. DnekTponuTrueckasi AMCCOLUALIMSL.
11. PactBopsl. KoHlleHTpaius pacTBOPOB.
12. Oxcuapl. CocTaB, CTpOEHUE, CBOMCTBA U IPUMEHEHHE.
13. OcnoBanus. CoctaB, CTpOCHHUE, CBOMCTBA U IPUMEHEHHE.
14. Kucnotsl. CocTaB, cTpoeHue, CBOMCTBA U IPUMEHEHHE.
15 .Comu. Coctas, cTpoeHue, CBOMCTBA U IPUMEHEHUE.
16. CkOpOoCTh XUMUYECKUX pEAKIUil.
17. OOpaTUMOCTh XUMUYECKUX PEAKIUH.
18. XuMuueckoe paBHOBECHE.
19. Teopust XUMHUYECKOTO CTPOSHHSI OPraHUYECKUX COeTMHEHUN
20. YT111eBOI0pOIBI.
21. Couprel. CocTaB, CTpO€HHUE, CBOMCTBA U TPUMEHEHUE.
22. Kap6onoBsie kucioTsl. CocTaB, CTpOCHHE, CBOMCTBA U IPUMEHEHUE.
23. A3oTcoaepikalire OpraHuueCKue COeTMHEHUS.
24. [lonumepsl.
25. buonorn4yecku akTUBHbIE COETUHEHHUS.
26. 3amaun 1 METO/IBI 00N OMOJIOTHH, YPOBHH OPTaHU3AIINH KUBOW MaTEPHH.
27. XuMHuuecKas OpraHu3aliis KIeTKH (CocTaB U (DYHKIIMU BEIIECTB).
28. Ctpoenue n GyHKINHU KICTKU (OpraHOUIBI, UX (DYHKIIMH, BUIBI KJIETOK).
29. OOMeH BeIeCcTB U MpeBpallleHle YHepruH (MIIaCTUYECKUIA U SHEpreTUYecKuii oOMeH,
(OTOCHHTE3 U XEMOCHUHTE3).
30./lenenue KiIeTKU (KU3HEHHBIM [TUKI, MUTO3, KIETOYHAsI TEOPHS).
31. Bupycsr u Bupycubie 3a0oneBanus. CITN/] u Mmepsl ero mpouIrakTHKH.
32. Pa3aMHOXXeHHE U MHAMBUAYaAJIbHOE pa3BUTHE (O€Cronoe U NoJI0BOe pa3MHOKEHUE, MEH03,
AMOPHOHATIEHOE U TTOCTAMOPHOHAIILHOE PA3BUTHE).
33. 3axonsl ['. MeHiens u ux 10Ka3aTeNbCTBO HAa KOHKPETHBIX MpUMepax.
34. XpomocomHuast Teopust T. MopraHa u CIETIEHHOE Hacle[0BaHUeE.
35. 3aKOHOMEPHOCTH U3MEHUYMBOCTH ( HACJIEJCTBEHHAs U HEHACIIE/ICTBEHHAs ).
36. Cenexus (3aa4u, METO/IBI, IOCTHKCHHUSI, CPABHEHHE UCKYCCTBEHHOTO W €CTECTBEHHOTO
otbopa).
37. Pa3BuTHeE 3BONIONMOHHBIX WICH B IOJaPBUHOBCKHUI IMEPHO M CHHTETHYECKAsI TEOPHS
HBOJIIOLIHH.
38. DBomononHoe yaenue Y. JlapeuHa (MIPeANOChIIKH, CYIITHOCTh, 3HAYCHHUE).
39. MukposBoIous (KOHIETIUS BIIA, €M0 KPUTEPUN U MEXaHU3M BUI000Pa30BaHUS).
40. MakposBomonus (J0Ka3aTelIbCTBA, OCHOBHBIC HAPABIICHHUS 3BOJIONMOHHOTO TIPOIECcca).
41. Pa3BuTHE OPraHUYECKOro MUPA.
42. I'unoTe3sl BOBHUKHOBEHUS )KM3HU HA 3eMIIe.
43. OCHOBHBIE JTAllbI BOJIIOLIUHU YEIOBEKA.
44. JlokazaTeabCTBa pOJICTBA YENIOBEKA U )KUBOTHBIX.
45. YenoBeyecKkue pachl.



46. DxoJnorus Kak Hayka, (haKTOpPBI CPEIbI.

47. DKOIOTMYECKHUE CUCTEMBI.

48. Yuenue B.U. Bepuanckoro o 6uochepe. Hoocdepa.

49. B3anMOCBs13b IPUPOIBI B 001IeCTBA. AHTPOIIOTCHHOE BO3/ICHCTBUE HA TIPUPOIHBIC
OMOreoLEeHO3BbI.

50. buonuka (CyImHOCTbh HayKH, HAIIPABJICHUS, JOCTHKCHHUS ).

6.3. busersl 1uddepeHIMPOBAHHOIO 3a4eTa.
HHCTpyKUMSA N0 BHINOJHEHUIO Pad0ThI

Bapuant coctout u3 2- X 3aganuii. Ha BeimoaHeHue 3a4eTHO# paboThl 1o «OCHOBaM
ectecTBo3HaHUs» oTBoANTCS 40 MuHyT. OTBETAMU K 33JaHUSM SIBJISIFOTCS YCTHBINA OTBET.

MunucrepcrBo oopazoBanus u Hayku Pecny6siuku Tarapcran
TAIIOY «YucTonoJbCKuid ceibCKOX03siicTBeHHbIN TexHukyM um.I'.U. YcmanoBa»

PACCMOTPEHO «OCcHOBBI YTBEPXKJIAIO
peIMEeTHOM (IIMKIOBO) €CTeCTBO3HAHUSD» 3aMeCTUTENb TUPEKTOpa 1o
KOMHCCHEH TMpernoaaBaTesiei onJier yaeOHoM paboTe
OO uOreo auppepeHINPOBAHHOTO (Koreabnukosa U.M.)
IIpencenarens ILK: 3ayera
(ParxyrauHoBa A.P.) Ne 1 « » 20 1.
« » 20 T

1. Hayku o npupozie, uX pojib B IO3HAHUU OKPYKAIOIIEr0o MUpa U Pa3BUTUH LIUBUIIU3ALINH.
2.3ajauu 1 MeTO/Ibl 0011el OMOJIOTHH, YPOBHU OPraHU3aLMM KUBOH MaTEpHH.
IIpenonasarens: MonbrueBa A.JI.

Bbuuer nuddepennupoBannoro 3auera Ne2

1. EcrecTBEeHHOHAYYHBII METOJ MO3HAHHUS, €T0 BO3MOXKHOCTH U TPAHUIIBI TPUMEHUMOCTH.
2. XuMuvecKasi OpraHu3anus KJIETKU (COCTaB M (PYHKIIMH BEIIECTB).
[Ipenonasarens: MonbrueBa A.JI.

buaer nuddepennnpoannoro 3auera Ne3.
1. MogaenupoBaHue siBIEHUI U 0OBEKTOB IPUPOJIBI.
2. CtpoeHue 1 pyHKIMH KIETKH (OpraHOU/IbI, X (QYHKIIUH, BUJIBI KIETOK).
IIpenonasarens: MonbrueBa A.JL.
buiaer nuddepennnpoBannoro 3auera Ne3.
1. Ilepuonuueckwnii 3akoH U [ICXD Menneneesa JI. . B cBeTe yueHus CTpOCHUS aTOMa
2. OOMeH BellecTB U MpEeBpalleHNe SHEPruM (TIUTACTUYECKUI U SHEPreTHUeCcKuil 0OMeH,
(OTOCHHTE3 U XEMOCHUHTE3).
[Ipenonasarens: MonbrueBa A.JL.
buuer nudgdepenuupoBanHoro 3auera Neq.
1. Xumunueckas cBs3b.
2. Jlenenue KJICTKU ((KU3HEHHBIN IUKJI, MUTO3, KJICTOUYHAS TEOPHS).
IIpenonasarens: MonbrueBa A.JI.
Bbuaer nuddepenunpoBannoro 3auera NeS.
1. Ctpoenue BermiecTna.
2. Bupycs! u Bupycusle 3a0oneBanust. CIINJL u meps! ero npouiaakTHKH.
IIpenonasarens: MonbrueBa A.JI.
Bbuaer nuddepenunpoBannoro 3auera Neb.
1. Tunbl KpUCTATUTUYECKUX PELIETOK.
2. Pa3zMHOXeHHE U HHAMBUYalIbHOE pa3BUTHE (Oecrosoe 1 MojoBoe pa3MHOXKEHHE, MEH03,
AMOPHOHATILHOE U TIOCTAMOPHOHAIIEHOE PA3BUTHE).




N -

N -

N -

1
2
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[IpenonaBarens
buner nuddepennupoBanHoro 3auera Ne7.
. TUIBl XUMUYECKUX PEAKLUMA.
. 3akoHbl . Menzens u ux 10Ka3aTeabCTBO HA KOHKPETHBIX ITpUMeEpax.
IIpenonasareins
buner nnddepennupoBanHoro 3auera Ne§.
. OCHOBHBIE XMMHUYECKHE TIOHSTHSI U 3aKOHBI XUMUU
. XpomocoMmHas Teopust T. Moprana u cuenjieHHOe HaclleJOBaHUE.
IIpenonasareins
buner nuddepeHnupoBanHoro 3auera Ne9.
. DIEKTPOIUTHYECKAs JUCCOLUALIM.
. 3aKOHOMEPHOCTH U3MEHUMBOCTH ( HACJIEJICTBEHHAs! U HEHACJIEICTBEHHA).
IIpenonasareins
buner nuddepennupoBannoro 3auera Nel(.
. PactBopsl. KoHLleHTpanus pacTBopoB.

: MonbrueBa A.JI.

: MounrueBa A.JI.

: MounrueBa A.JI.

: MounrueBa A.JI.

. Cenexuus (3aauu, METOABI, TOCTHKEHHUS, CPABHEHHUE UCKYCCTBEHHOTO U €CTECTBEHHOTO
otbopa).

[Ipenonasarens
buier nudpepenuuposannoro 3avyera Nell.
. Okcunpl. CocTaB, CTpOCHHUE, CBOMCTBA U IPUMEHEHHUE.

: MonbprueBa A.JL.

2. Pa3BuTHE BOJIIOIIMOHHBIX WJICH B JOJAPBHHOBCKHIA MTEPHOJ] M CHHTETHICCKAS TCOPHS
3BOJIIOIHH.

[EEN

[EEN

IIpenonasareins
Bbuier nuddepennupoBannoro 3auera Nel2.
. OcnoBanus. CocraB, CTpOEHHE, CBOIICTBA U IPUMEHEHHUE.
. OBomonmonHoe yuenue Y. JlapBuHa (IIpenoChlIKU, CYIIHOCTh, 3HAUCHHE).
IIpenonasareins

buier nudpepenunposannoro 3auera Nel3.
. Kucnotsl. Cocras, cTpoeHue, CBOMCTBa U IPUMEHEHHUE.

: MousrueBa A.JI.

: MouwrueBa A.JI.

. MukposBomonus (KOHUENIHS BUAA, €r0 KPUTEPUU U MEXaHU3M BUI000pa30BaHUs).

[IpenonaBarens

buaer nudgpepenuuposannoro 3avyera Nel4.
.Comu. CocraB, CTpO€HHE, CBOWCTBA U IPUMEHEHHE.

: MonbrueBa A.JL.

. MaKpO3BOJ'IIOI_[I/I$I (,Z[OKaSaTCJ'IBCTBa, OCHOBHBIC HAITPAaBJICHU 3BOJIIOIIUOHHOT'O Hpouecca).

IIpenonasarens

buier nudpepenuuposannoro 3avyera Nels.
. CKOpOCTb XMMUUYECKHUX PEAKIIUH.
. Pa3BuTne oprannyeckoro mupa.
[IpenonaBarens

buaer nudpepenuuposannoro 3avyera Nelo6.
. OOpaTUMOCTh XUMHYECKUX PEAKITHI.
. 'nnoTe3pl BOSHUKHOBEHHUS KU3HU Ha 3eMIIE.
IIpenonaBarens

Buaer nuddepennupoBannoro 3auera Nel7.
. XMMH4Y€ECKOE PAaBHOBECHE.
. OCHOBHBIE 3Tallbl BOJIOIMH YEIOBEKA.
[IpenonaBarens

: MousrueBa A.JI.

: MonbrueBa A.JI.

: MousrueBa A.JI.

: MonbrueBa A.JL.



1.
2.

1.

buier nudpepenuuposannoro 3ayera Nel8.
Teopus XUMUYECKOTO CTPOCHUSI OPraHUYECKUX COCIMHEHHMN.
Jloka3arenbcTBa pOACTBA YEJIOBEKA U JKUBOTHBIX.
[IpenonaBarens
buier nudpepenuuposannoro 3avyera Nel9.
VYrieBogoposl.

: MonbrueBa A.JI.

2. B3anMocCBs3b PUPOIBI U 00IIeCTBa. AHTPOMIOTEHHOE BO3/ICHCTBUE HA IPUPOTHBIE
OHOreOEHO3EL.

[EEN

[EEN

N —

IIpenonasareins
buner nuddepenuupoBannoro 3auera Ne2(.

. Cnuptsl. CocTaB, CTpO€HUE, CBOWCTBA U IPUMEHEHHUE.
. UenoBevecKkue pachl.

IIpenonasareins
Bbuaer nuddepennupoBannoro 3auera Ne2l.

. Kapbonogssie kucnotsl. CocTaB, CTpOCHHE, CBOMCTBA U IPUMEHEHHE.
. DKOJIOTHUS KaK HayKa, GaKkTOpbI CpPelibl.

IIpenonasarens
Buaer nuddepennupoBannoro 3auera Ne22,

. A3oTcozepskaliie OpraHn4eckiue COeAMHEHU .
. DKOJIOTUYECKHE CUCTEMBI.

IIpenonasareins
Bbuier nuddepennupoBannoro 3auera Ne23.

. [lonmumepsr.
. Yuenue B.W. Bepnanckoro o 6uocdepe. Hoocdepa.

IIpenonasareins
buner nudpepenuuposannoro 3avyera Ne24.

. buonoruuecku akTUBHEIC COCAMHCHUS.
. 3BOJ’IIOLII/IOHHOC YUCHHUC 4. I[apBI/IHa (Hpe,Z[HOCBIJ'IKI/I, CYIIHOCTD, 3HaquHe).

IIpenonasarens
buaer nudpepenuuposannoro 3aqyera Ne2S.

. Bona. PactBopsl. PacTBopenue.
. BuoHunka (CylmHocTs HayKH, HalpaBJIeHUs, TOCTUKEHHUS).

IIpenonasarens

6.4. Kputepun oueHKu.
Kpurtepuu onieHKH 32 0TBET HA TeopeTHYeCKHE BONPOCHI

: MourrueBa A.JI.

: MounrueBa A.JI.

: MousrueBa A.JI.

: MousrueBa A.JI.

: MouwrueBa A.JI.

: MousrueBa A.JI.

: MouwrueBa A.JI.

Ounenka Kpurepun oieHKH 0TBeTa CTyJAeHTa

«OTINYHO»

BOIIPOCOB.

IOCICIJ0BATCIbHOCTH.

U TCPMHHOB.

Jlaétr oTBeT Ha BONpPOC B  OMNPEIACICHHOU

JleMOHCTpUpYyeT NOJHOE MOHMMAaHHWE MaTepuaina,

OOCTOSITENIBHO W C JIOCTATOYHOM TOJIHOTOM W3Jaraer marepuai

JIOTHYECKOM

Jaét mpaBunbHbIE (HOPMYITUPOBKH, TOYHBIC OMPEACIICHUS TTOHATHIA

NAaéT IOJIHBIA U




apryMEHTHPOBAaHHBIA OTBET Ha BOIMPOC, MPUBOJUT HEOOXOAUMBIC
npuMepsl (HE TONBKO pACCMOTPEHHBIE HA 3aHATUAX, HO U
moA00paHHbIE CAMOCTOSITEIIHHO).

CBoOomHO Biageer peuyblo  (TIOKAa3bIBa€T  CBA3AHHOCTh U
MIOCJICIOBATEIIBHOCTh B U3JIOKCHUN ).

«Xopouio»

Jlaét oTBET, YAOBJIETBOPSIOUINIA TEM K€ TPeOOBAaHUAM, YTO M IS
OLEHKH «OTJIIMYHO», HO JONyCKAeT €AUHUYHbIE OLIMOKH,
HETOYHOCTH, KOTOpBIE CaM K€ HCIpaBIsAeT II0CIE 3aMEYaHUU
IIPEnoAaBaTelIs.

«y):[OB.]'[eTBOPI/ITe.]'ILHO»

OOHapyxrBaeT 3HaHHE ¥ TOHUMAaHUE OCHOBHBIX MOJIOKEHHH, HO:
— JIOMyCKAaeT HETOYHOCTH B (OPMYIHUPOBKE OMPEICICHUH,

TCPMHUHOB;
— u3jaract MaTcpHuall HEOOCTAaTOYHO CBA3aHHO n
IIOCJICOAOBATCIIHLHO,

— Ha BOIPOCHI 5K3aMCHATOpa OTBCYACT HCKOPPCKTHO.

«Hey)IOBJ'IeTBOPHTeJH)HO»

OOHapyXuBaeT HENOHMMAaHHWE OCHOBHOI'O COJEp)KaHUS Yy4eOHOro
MaTepuaa.

JlomyckaeT B OPMYITMPOBKE ONPEACTICHHIA OMNOKH, HCKAKAIOIIIE
UX CMBICI.

JlomyckaeT CyIIECTBEHHbIE OIIUOKH, KOTOPhIE HE MOMXKET
UCIPAaBUTh MPU HABOASIIUX BOIPOCAX MPENoAaBaTeNs WM OTBET
OTCYTCTBYET.

becniopsi104HO 1 HEYBEpEHHO U3jaraeT MaTepHuall.

ConpoBoKJ1aeT U3J10KEHHE YAaCTHIMU 3aMUHKAMU U TIEpEPbIBAMHU.

7. Ilepeuenn

HCMOJIb3YyeMbIX  MATEPHAJIOB, O0OpPYAOBaHUSI H

UH(POPMALMOHHBIX HICTOYHHKOB

O6opynoBaHue yueOHOTo KabUHeTa:
° nepuoanveCKasa CUCTEMa XUMHYCCKUX BJICMCHTOB

. .M. Menneneena,

pAn HaHp}I)KCHHf/'I MCTAJJIOB; P QJICKTPOOTPULATCIIBHOCTU

METaJUIOB, Ta0JIUI[A PACTBOPUMOCTH COJIEH, KHCJIOT M OCHOBAHHI B BOJIE, IIJIAKATHI 110 XUMUH,
XUMHUYECKAsl OCY/a, XUMUYECKHE PEAKTHUBBI.
Texau4eckue cpencTpa 00ydeHUs:




. 1. Kommbrotep c JIMLEH3UOHHBIM IIPOrPaMMHBIM o0ecrieyeHUEM u

MYJIBTUMEAUATIPOCKTOP.
. 2. DneKkTpoHHbBIE 00pa3zoBaTenbHble pecypcehl: Google Classroom.

. 3. DnektpoHHble uH(MOpMaImoHHBIE pecypchbl:ObC, Temarnueckue CauThbl, MOPTabl,
10TYO.

. 4. TexHOJIIOTMYECKHE CPEACTBA NPU TOMOIIM KOTOPBIX ocymiectBisercs cBsasb: [IK,

HOYTOYK, IUTaHIIET, cMapT(o
Jlureparypa aJis1 00y4arierocs:
OcCHOBHBIC HCTOYHUKHU:

Ia6pmansa O.C., OctpoymoB WN.I'. EctectBo3Hanme. Xumusi: y4ed. maius ctyd. mpod. yuel. .
3aBeneHu, 7 w3Ad., crep.-M.: OOpa3oBaTelbCKO-U3ATENbCKUN HEeHTp«AKanemusy,, 2022.-
240c.,
JlomoJITHUTEeIbHbIE HCTOYHHKH:
1. 1. I'a6bpuensa O.C., EcrectBo3Hanue. Xumus. (6-¢ uza.) yaeounuk, 2020r.
2. 3axapoB B.b.O6mias 6uosorus. Mockga. [Ipocda, 2014 r.
3. TI'abpuenan O.C. Xumus. 10 xmacc. ba3oBbiii ypoBeHb: yueb. s o0rieo0Opa3oBar.
yupexaenuit. — M., 2005.
4. Tabpuensan O.C. Xumus. 11 xnacc. ba3oBeiii ypoBeHb: yuel. ansi o0ieoOpa3oBar.
yupexaenuit. — M., 2006.
5. Epoxun FO.M., ®ponoB B.M. COopHHMK 3amady u yOpaXHEHHH MmO XuMuu (cC
JTUTAaKTHYECKUM MaTepUaJIoOM): yuel. mocodue sl CTYyJeHTOB CpefH. npod. 3aBea. — M.,
2004.
6. Tynukun E.J. O0mast Ouoorusi ¢ OCHOBaMHU 3KOJIOTHH U IIPUPOTIOOXPAHHOMN
JEATEIIbHOCTH. 2-€ U31., M.: u31aTebCKuil LIEHTp «Akanemus», 2002 r.
HNuTepHeT-pecypcen:
http://fcior.edu.ru Karaior 35ieKTpOHHBIX 00pa30BaTEIbHBIX PECYPCOB
http://www.alhimik.ru DnekTpoHHBII )KypHAJ VI PernoaBaTeei 1 yJamxcs, U3yqaronmx

XUMHI0. BKITFOUaeT MeToguyecknue peKOMEeHIAIUK IS TPENoJaBaTesiei, CpaBOYHbII
Marepua

http://n-t.ru/ri/ps/ TomynsipHast 6MOMMOTEKAa XUMUIECKUX DIIEMEHTOB

http://chemfiles.narod.ru IMpakTiueckas u TeopeTudecKast OHOIOTHSI
http://www.alhimikov.net ITone3nas nadGopMaIyst Mo XMMHU JJIS IPETIOAaBaTeNeH 1
y4armxcs

http://allmetalls.ru/.ru 3anumaTenbHas xumus: Bee o metammax
http://www.chemistry.narod.ru Caiit comep 1T XUMHYECKHE CIIPABOYHUKH, OITUCAHUEC
XMUMHYECKUX OIMBITOB C PA3JTUYHBIMH JJIEMEHTAMU, CBE/ICHHSI U3 OCHOBHBIX 00JIACTEH XUMHH
http://college.ru/Caiit, Ha KOTOPOM MOYKHO MPOTECTUPOBAThH CBOM 3HaHus 1o EI'D, mpoiitu

POOHBIE TECTHI
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