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KontponbHo-ouenounsie cpenctea  (KOC) mnpenHazHaueHbl Il KOHTPOJS M OLEHKHU
00pa3oBaTeNbHBIX  JOCTIDKCHMH  oOydJarmmxcs, ocBouBmMX  mnporpammy  OVY/]I.14
«EcTtecTBO3HaHME» ISl IPOrpaMMBbI MOATOTOBKH KBAJTU(HUIIMPOBAHHBIX PAOOUYMX, CIYKAIIHX:
43.01.02 Tlapukmaxep.

Pa3padorunk: @upcosa Onbra AHaTONbEBHA, MPENOiaBaTeNb MEPBOM KBATU(DUKAIIMOHHOM
KaTeropHH.



1.Hacn0pT KOMILVICKTA OICHOYHBIX CPEACTB.

1. Ob6sacTh NIPUMEHEHUS] KOMILJIEKTA OI[€HOYHbIX CPeICTB:
KontponbHo-ouenounsie cpenctsa (KOC) mpeanasHaueHbl JUisi KOHTPOJSI U OLIEHKH

00pa3zoBaTebHbIX
«EctecTBo3HaHME»
43.01.02 ITapuxmaxep.

NOCTUXKEHUU
MPOTpaMMBbI  TTOATOTOBKHA KBaJU(DUIIMPOBAHHBIX PAa0OYMX, CIy)KalluX:

00yJaronmxcsi,  OCBOMBIINX

Iporpammy

OV]1.14

pe3yJIbTaThl 0CBOEHUS OcHOBHBIE IOKa3aTeIH OLeHKHU ®opma
OOBEKTHI OLICHUBAHUS e3yJibTaTa U UX KPUTEPUHU HII 3aJaHUsA arrecrauuu
6 pesy. putep T
B pesynbTare ocBoeHus B pesynbTare ocBOeHUs
JUCUUIUIMHBL CTYAEHT NOJDKEH JUCUMIUIMHBL CTYACHT 3HAET: Tecr Huddepen
3HATH: OCHOBHBIE TOJIOKEHHS 2 BapuaHTa | UMPOBAH
HBIM 3a4ET

OCHOBHBIC MTOJIOKCHHUS
OMOJIOTUYECKHUX TEOPHU U
3aKOHOMEPHOCTEM: KIIETOYHOU
TEOPHUH, IBOJIOIMOHHOTO yYCHHUS,
yuenus B.M.Bepnazackoro o
ouocdepe, 3akonsl [.Menpens,
3aKOHOMEPHOCTEH U3MEHUYUBOCTH U
HACJICJICTBEHHOCTH;

CTpocHHE U (QYHKITMOHHUPOBAHHE
OMOJIOTHYECKUX 00BHEKTOB: KIIETKH,
TCHOB U XPOMOCOM, CTPYKTYPBI
BUJIA M DKOCUCTEM;

CYUTHOCTh OMOJOTHYECKHUX
MIPOLIECCOB: PA3MHOKEHHUS,
OTLIIOIOTBOPEHUS, IEHCTBUS
HCKYCCTBEHHOTO U €CTECCTBCHHOTO
otbopa, popmupoBanue
MIPUCTIOCOOJIEHHOCTH,
MIPOUCXOXKICHHUE BUJIOB,
KPYTrOBOPOT BEIIECTB U
MIpeBpaIeHIe YHEPTUU B KIETKE,
OpraHu3Me, B SKOCUCTEMAX U
ouocdepe;

BKJIAJ] BBIAIONIUXCS (B TOM YHCIIe
OTEYECTBCHHBIX ) YUCHBIX B
pa3BHUTHE OMOJOTHYECKON HAYKH;
OHMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY.

BaxHeiiue XUMHYECKHE
NOHSATHS

BCIICCTBO,

OMOJIOTrMYECKUX TEOPHUM U
3aKOHOMEPHOCTEM: KIIETOYHOU
TEOPHUH, IBOJTIOIMOHHOTO YICHHSI,
yuenus B.M.Bepnazackoro o
ouocdepe, 3akonsl [.Menpens,
3aKOHOMEPHOCTEH U3MEHUYHUBOCTH U
HACJIEJICTBEHHOCTH;

CTpocHHE U (PYHKITMOHHUPOBAHKE
OMOJIOTHYECKUX 00BHEKTOB: KIIETKH,
TCHOB U XPOMOCOM, CTPYKTYPBI
BHJIA ¥ SKOCHCTEM;

CYUIHOCTh OMOJOTHYECKHUX
MIPOLIECCOB: PA3MHOKEHHUS,
OTLIIOIOTBOPEHUS, IEHCTBUS
HCKYCCTBEHHOTO U €CTECTBEHHOTO
otbopa, popmupoBanue
MIPUCIIOCOOJIEHHOCTH,
MIPOUCXOXKICHUE BUJIOB,
KPYTrOBOPOT BEIIECTB U
MPEeBpAICHUE SHEPTUH B KIICTKE,
OpraHu3Me, B SKOCUCTEMAaX U
ouocdepe;

BKJIaJ] BBIJAIONTUXCS (B TOM YHCIIe
OTEUYECTBEHHBIX ) YUEHBIX B
pa3BuUTHE OMOJIOTMYECKON HAYKH;
OHMOJIOTrMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJTUKY.

BakHeiiliue XMMHYECKHE

IHOHATHSA. BCIICCTBO,

XUMHUYECKHI 9JICMCHT, aTOM,




XUMHAYECKHI DJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE
aTOMHAasl U MOJIEKYJISIpHAsI MacChl,
WOH, aJUIOTPOTIHSI, U30TOIIHI,
XUMHYECKas CBS3b,
AJIEKTPOOTPHIIATEIIEHOCTB,
BaJICHTHOCTh, CTEIICHb OKHUCJICHUS,
MOJTb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM raz000pa3HBIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI,
PacTBOPBI, DJICKTPOIIUT U
HEJICKTPOIIUT, SJCKTPOITUTHYCCKAS
JUCCOIMAIUS, OKHCITUTENb U
BOCCTAHOBHUTEJIb, OKHCJICHUE U
BOCCTaHOBJICHUE, TETUIOBOH A PeKT
peaKiyu, CKOPOCTh XUMUYECKON
peaKIiu, KaTaiu3, XAMHUECKOe
paBHOBECHE, YTIICPOIHBIN CKEIIeT.

OCHOBHBbIE 3aKOHbI XMMHUHU:
COXpAaHEHUSA MacChI BCIIIECCTB,
IIOCTOSHCTBA COCTaBa  BEIIECTB,
MEPUOTUIECKUIN 3aKOH J..
MeHnpeneeBa;

OCHOBHBIE TEOpPHH XHMMHUH:
XHUMHYECKOU CBSI3H,

BJIEKTPOJIUTAYECKON JUCCOLUALINH,
CTPOEHUS OpPraHNYeCKUX u
HEOPraHWYECKUX COEANHEHUI;
Ba)KHeHIMe BellecTBa U

MaTepUuaJbl: BayKHEUIITIE METaJLIbI

U CIUIAaBbI; CEpHAs , COJISHAs,
a30THAsl U YKCYCHasl KUCIIOTHI;
6J1aropoIHbIE Ta3bl, BOAOPO,
KHCIIOPOJI, TaJIOTEHBI, IIEJIOYHbIE
METaJJIbl; OCHOBHBIE, KUCIIOTHBIE 1
aMm(pOoTepHBIC OKCUJIBI 1
TUIPOKCH/IBI, IEI0YH, YTIEKUCIIbII
Y yTapHBbIi ras3sl, CEpHUCTBIN Ia3,
aMMUaK, BOJia, TPUPOIHBIN ra3,
METaH, 3TaH, dTUJIEH, alleTUJIEH,
XJIOpU/1 HATpUsl, KapOoHAT U
rUJIpoKapOOHAT HATpHs, KapOOHAT U
docdar kanpius, 0€H30J1, METAaHOI

MOJIEKYJIa, OTHOCHTEIIbHBIC
aTOMHAasl U MOJIEKYJISIpHAsI MacCHhl,
WOH, aJUIOTPOTIHS, U30TOIIHI,
XUMHUYECKasl CBS3b,
ANEKTPOOTPHUIIATEITLHOCTb,
BaJICHTHOCTh, CTEIICHb OKHUCIICHUS,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN
00beM raz000pa3HBIX BEIIECTB,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHUS,
PaCTBOPBI, MJIEKTPOIIUT U
HEAJICKTPOIIUT, STEKTPOIUTHIECKAS
JUCCOMAITUS, OKHCITUTEINb U
BOCCTaHOBUTEb, OKUCIICHHE U
BOCCTaHOBJICHUE, TETUIOBOH A (PeKT
peaKIyu, CKOPOCTh XUMHUYECKON
peaKIvu, KaTaiu3, XAMHUECKOe
paBHOBECHE, YIIICPOJIHBIN CKEJIeT.

OCHOBHBbIE 3aKOHBI XHUMHUMH:
COXpAHEHUSA MAacChI BCILIECTB,
IIOCTOSHCTBA COCTaBa  BEIICCTB,
NIEPUOANYECKUI 3aKOH J.N.
Menpeneena;

OCHOBHBIE TEOPHUH XHMMHH:
XHUMUYECKOU CBSI3H,

AJIEKTPOJIUTUYECKON JTUCCOLMALINH,
CTPOEHUSA OPTraHUYECKHUX u
HEOPraHWYECKUX COCAUHEHU;
Ba)KHeHIMe BellecTBa U

MaTepHuaJbl: Ba)KHEHIITIEC METaJIIbI

U CILJIaBBl; CEpHasi , COJIsIHAs,
a30THas M YKCYCHasi KMCIIOTHI,
6J1aropoIHbIE Ta3bl, BOAOPO,
KHUCJIOPO/, TaJIOTeHbI, IETTOYHbIE
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U
aM(poTepHBIE OKCHUJIBI 1
THIIPOKCHUIBI, EJTOYH, YTICKHCITBINA
Y yTapHBIi ras3sl, CEpHUCTBIN Ia3,
aMMHaK, BOJIa, PUPOTHBIN Ta3,
METaH, 3TaH, THJIEH, alleTUJICH,
XJIOpUJ1 HAaTpUsl, KapOoHAT U
THJIpoKapOOHAT HATpHsI, KapOOHAT
u docdar kanpius, 6€H307,
METaHOJI ¥ 3TAHOJI, CIIOKHBIE




Y ATAHOJ, CIIOXKHBIE YPUPBI, KUPBI,
MbLIa, MOHOCaXapu/sl (TJIIOK03a),
nucaxapuibl (caxaposa),
nosircaxapuisl (Kpaxmani u
LIEJITI0JI03a), AaHWJIHH,
AMUHOKHCIIOTBI, OENKH,
HCKYCCTBEHHbIE M CUHTETHYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACChI;
Pemarts snementapHbie
OMOJIOrMYECKHE 3a/1a4H; COCTABIIATD
AJIEMEHTAPHBIE CXEMBI
CKPELIMBAHUS U CXEMBI IIEpeHoca
BEIIECTB U IIepejaun SHEPTUH B
9KOCUCTEMaX (LIeTIH MUTaHMUS);
OTHCHIBATH OCOOCHHOCTH BHUJIOB 11O
MOp(}OTOrHUecKOMY KPUTEPHIO;
BBISIBJISITH MPUCTIOCOOICHUS
OpPraHU3MOB K cpefie 0OUTaHus,
WCTOYHHKH U HAJIMYWE MyTareHOB B
OKpY>Karoien cpezie (KOCBEHHO),
AQHTPOIIOTEHHBIE N3MEHEHHS B
JKOCHCTEMAaX CBOSH MECTHOCTH;
CpaBHHUBATh OMOJIOTUYECKUE
00BEKTHI: XUMHUECKHUI COCTaB Tel
JKUBOHU U HEXKUBOU IPUPOJIBI,
3apoJibIIIel YeaoBeKa U IPyrux
KUBOTHBIX, IPUPOIHBIC
HKOCHUCTEMBI B arpOIKOCHCTEMBI
CBOEH MECTHOCTH; IIPOLIECCHI
(ecTecTBEHHBIN U UCKYCCTBEHHBIN
0TO0p, MoJI0BOE U Oecmosnoe
pa3sMHOXEHHE) U JeaTh BBIBOBI U
0000I111eHUS] HA OCHOBE CPABHEHUS U
aHaJn3a, HaXOJAUTh MH(OPMAIIHIO O
OMOJIOTHYECKUX 00BEKTaxX B
Pa3IMYHBIX UCTOYHUKAX
(yueOHHKax, ClIpaBOYHUKAX,
HAYYHO-TIONYJISIPHBIX H3/IaHUSX,
KOMITHIOTEPHBIX 0a3ax, pecypcax
cetu IHTepHET) U KPUTUYECKH €€

OIICHUBATD,
Ha3bIBaTb: HN3YYCHHBIC BEHICCTBA
10 TpHBHaﬂBHOﬁ Ui

MEKTYHApOJHON HOMEHKIATypE;

3(UpHI, )KUPBI, MBLIA,
MOHOcaxapubl (TI0K03a),
nucaxapuibl (caxaposa),
noJsincaxapuisl (Kpaxmani u
LIEJITI0JI03a), AaHWJIHH,
aMMHOKUCIIOTBI, O€JKH,
HCKYCCTBEHHbBIE U CUHTETHUYECKHUE
BOJIOKHA, Kay4yKH, I1JIaCTMacChl;
Pemiate 3nemeHTapHble
OMOJIOrNYECKHE 3aa4M; COCTABIISTh
HJIEMEHTAPHBIE CXEMBbI
CKPELIMBAHUA U CXEMBI IIEpeHOCca
BEIIECTB U Mepeaun SHEPTUH B
9KOCUCTEMaX (LIeTIH MUTaHMUs);
OIHCBIBaTh OCOOEHHOCTH BUIOB IO
MOpP(OJIOTHYECKOMY KPUTEPHUIO;
BBISIBJIATH TIPUCIIOCOOJICHUS
OpPraHU3MOB K cpejie 0OuTaHus,
WCTOYHHUKH U HAJINYWE MyTarcHOB B
OKpY>Karolen cpeze (KOCBEHHO),
AQHTPOIIOTEHHBIE U3MEHEHHS B
9KOCHCTEMAaX CBOCH MECTHOCTH;
CpaBHUBAaTh OMOJIOrMYECKHE
00BEKTHI: XUMHUECKHUI COCTaB Tell
JKUBOU U HEXKUBOU IPUPOJIBI,
3apoJibIIIel YeaoBeKa U IPYrux
KUBOTHBIX, IPUPOIHBIE
HKOCHCTEMBI M arpPOIKOCHCTEMBI
CBOEH MECTHOCTH; IIPOLIECCHI
(ecTecTBEHHBIN U UCKYCCTBEHHbIN
oTOO0p, MoJI0BOE U Hecronoe
pa3sMHOXEHHE) U JAeaTh BEIBOABI U
0000111eHUS] HA OCHOBE CPABHEHUS U
aHaln3a, HaXoJAUTh MH(OPMAIIHIO O
OMOJIOTHYECKUX 00BEKTaxX B
Pa3IMYHBIX UCTOYHUKAX
(yueOHHKaX, ClIpaBOYHUKAX,
HAYYHO-TIONYJISIPHBIX H3/IaHUSX,
KOMITHIOTEPHBIX 0a3ax, pecypcax
cetu IHTEepHET) U KPUTUYECKH ee
OLIEHUBATD;
Ha3bIBaeT:
o

U3y4YEHHBIE BEILECTBA
TPUBHAIILHOU 1SN0 1

MEXIyHAPOAHOW HOMEHKIIATYPE;




ONpeaecJaaThb:BaJICHTHOCTD n
CTCIICHb OKHCIICHHA  XHMHUYCCKUX

9JICMCHTOB, THII XUMHUYECKOM CBSI3U

B COCIMHEHHUSX, 3apsj MOHAa,
XapakTep  cpelbl B BOJHBIX
pacTBOpax  HEOPraHWYECKHX U
OpPraHUYECKUX COCTMHEHHI,
OKHUCJIUTENb W  BOCCTAaHOBUTEIID,
HAIpaBJICHUE CMEIICHUS
paBHOBECHS oJI, BIIUSIHUEM

pa3nuyHbIX (HAaKTOPOB, U30MEPHI U
rOMOJIOTH, IIPUHAJIC)KHOCTD

BEIIECTB K  pa3HbIM  KJaccam
HEOPraHUYECKUX M OPraHUYECKUX
COCIMHEHMH, XapaKTep B3aHUMHOIO
BIUSHUSL aTOMOB B  MOJEKYyIax,
TUIBI PEAKIUA B OPraHUYECKON U

HeOpraHquCKOﬁ XHUMHU,

XapaKTepUu30BaTh: AIIEMEHTBI
MaJIbIX IIEPHOI0B o nx
nonoxenntro B [lepuoguueckoit

cucreme /.M. MenneneeBa; oOmue
XUMHYECKHE CBOWCTBA METAJLIOB,

HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX W OPraHUYECKUX
COCIMHEHMUIL, CTpPOECHUE 51

XMMHYECKHE CBOMCTBA HM3Y4YEHHBIX
HEOPraHWYECKUX W OpPraHuYECKUX
COEIMHEHN;

00bSICHATh: 3aBUCUMOCTb CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMUS,
MIPUPOLY XUMHYECKON CBSI3U
(noHHOM KOBAJICHTHOM,
METAINIUYECKOW H  BOJOPOIHON),
3aBUCUMOCTh CKOpPOCTH
XMMHYECKON PEaKIIuu.

OonpenejJasacT:BaJICHTHOCTD n
CTCIICHb OKHCJIICHHA  XHMHWYCCKUX

QJIEMCHTOB, THII XUMHYECKOHN CBSI3H

B COCIMHEHUAX, 3apsJ  HOHA,
XapakTep  cpelbl B BOJHBIX
pacTBOpax  HEOPraHWUYECKUX U
OpPraHUYECKUX COCTMHEHHH,
OKHUCJIUTEIb W BOCCTAaHOBHUTEIb,
HaIpaBJICHUE CMENICHUS
paBHOBECHS o7, BIUSIHUEM

pa3nuyHbIX (HAaKTOPOB, U3OMEPHI U
TOMOJIOTH, IIPUHAJIC)KHOCTh

BEIIECTB K  pa3HbIM  KJlaccam
HEOPraHUYECKHUX U OPTraHUYeCKHX
COCIMHEHM, XapakTep B3aWMHOTO
BIUSHUS aTOMOB B MOJIEKYJax,
TUTBl PEaKIUil B OPraHUYeCKOH W

HeOpraHquCKOﬁ XHUMUU,

XapaKTEePU30BBLIBACT:  DJIEMECHTHI
MaJIbIX [IEPUOJIOB o 150.¢
nonoxenntro B Ilepuonnueckon

cucreme /.M. MenneneeBa; oOmue
XMMHYECKUE CBOMCTBA METAJJIOB,
HEMETA/UIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHUuYeCcKHX
COCIMHEHU; CTpPOEHHUE u
XUMUYECKUE CBOMCTBA H3y4YEHHBIX
HEOPraHUYECKNUX M OPTraHUYeCKHX
COCIUHCHHIA,

00bSICHSIET: 3aBUCHUMOCTh CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS,
MPUPOLY XUMHUECKOU CBSI3U
(MOHHOW KOBAJICHTHOM,
METAJUTMYECKON U BOJIOPOJIHOM),
3aBUCUMOCTbH CKOPOCTH
XUMHUYECKON PEAKIINN.

OcBoeHue 00IUX KOMIIETCHIIMI:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEILHOCTh, BEIOMPATh TUIIOBBIE METOIBI U CIIOCOOBI
BBITMIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTUBHOCTh U KAYECTBO.

OK 3. IIpuHuMatre pemeHrs B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYallUsIX M HECTH 3a HHUX
OTBETCTBEHHOCTD.



OK 4. OcymiecTBisATh OUCK U MCTIOIB30BaHNE WH(OPMAITUH, HEOOXOAUMOM 11 3P HEKTUBHOTO
BBITMIOJHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPO(eCcCHOHANBHOTO U TMYHOCTHOTO Pa3BUTHSL.

2. KoMIJIEKT OLIEHOYHBIX CPEJACTB
Bormpocs! [uist TIOArOTOBKH K 3a4€Ty:

1. [ToBTOPUTH pa3aesibl OMOJIOTHN:

- [{utosiorus.

- OOMeH BeIIeCTB.

- InnuBuayanbHOE pa3sBUTHE.

- DBOJIIOIIMOHHOE Pa3BUTHE.

- Ceneknus >KMBOTHBIX U PACTCHUH.

-ITpoucxoxieHrEe U pa3BUTUE KU3HHU.

Pa3neansl xumun:

- [lepronuueckuii 3aKOH U MEepUOIUUECKas cucTemMa Xxumudeckux sneMmeHToB Jl.M.MenneneeBa
U CTPOCHUE aTOMa;

- Bona. PacTBopbl. Dnekrponutrdeckast AUCCOLMALINS;

-Knaccudukanus HeopraHUYeCKUX COSTMHCHUI

-Xumundeckue peaknun. Kimaccudukanms. OKUCIUTEIBHO — BOCCTAHOBHUTEIIBHBIE PEAKIUU.
CxopocTtb peakiuii. OOpaTUMOCTh pPeaKIIUii;

- X¥MHS METAJJIOB, XHMHS HEMETAILIOB;

2.1. 3auérHblii Tect. (2 Bapuanrta, 30 BOmpocoB).

1. MecTo (BpeMs1) BbIIIOJIHEHMS 3a/1aHN:_3a/JaHUE BBIIOJHSAETCS Ha 3aHATHE B ayJIUTOPHOE

BPEMS
2. MakcuManabHOE BpeMsl BbIIIOJHEHHUS 3aaHUs: 40 -45 MUH.

Ilkaja oueHKH 00pa30BaATENbHBIX JIOCTHKEHHUI:
Kpurepun onenkn:
«5» - 100 — 95% mpaBUIBHBIX OTBETOB

«4» - 94 - 75% npaBUITBHBIX OTBETOB
«3» - 74 — 50% npaBUIbHBIX OTBETOB
«2» - 49% u MeHee MPaBIWIHHBIX OTBETOB



2.4. Ilaker 3x3amMeHATOpPA

IMAKET 9K3AMEHATOPA
®UO cryaenra

I'pynna

Pe3ysabTarsl 0cBOCHUA
(OOBEKTHI OIICHKH )

Kpurepun
OLIEHKH
pe3yJbTaTa
(B COOTBETCTBHH C
pazzenom 1
«Tacnopt
KOMILIEKTa
KOHTPOJIBHO-
OIICHOYHBIX
CpEJICTB)

Otmer
Ka 0
BBIIO

JIHeHH

- 3HaTh OCHOBHBIE MIOJIO’KEHUSI OMOJIOTHYECKUX TEOPHM U 3aKOHOMEPHOCTEM:
KJIETOYHOM T€OPUH, IBOJIOLIMOHHOTO yueHus, yueHus B.M.Bepuazackoro o
ouocdepe, 3akoHbl [.MeHnens, 3aKOHOMEPHOCTEH N3MEHYMBOCTH H
HAcCJIeICTBEHHOCTH;
cTpoeHue U (PyHKIIMOHUPOBaAHHE OMOIOTMYECKUX OOBEKTOB: KJIETKU, TEHOB U
XPOMOCOM, CTPYKTYPbI BUJIa U SKOCUCTEM;

CYIIHOCTh OMOJIOTHYECKHUX MPOIECCOB: PA3MHOKEHUS, OTUIOA0TBOPEHUS,
JEHCTBHUS HICKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpPa, (hOpMUPOBAHHE
MPUCTIOCOOTICHHOCTH, TPOUCXOKACHUE BUIOB, KPYTOBOPOT BEIIECTB U
MIpEBpAIlCHHE SHEPTHH B KJIETKE, OpraHU3ME, B 9KOCHCTEMax U ouocdepe;
BKJIaJ] BBIJAIOMINXCSA (B TOM YHCIIE OTEYECTBEHHBIX) YUEHBIX B Pa3BUTHE
OMOJOTUYECKON HAYKH,

OMOJOTUYECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY.

BaxkHeiinmpe XuMHYeCKHe NMOHATHSA. BEIIECTBO, XMMHUYECKHH DJIIEMEHT,

aTOM, MOIJICKYJIa, OTHOCUTCIIBHBIC aTOMHAas W MOJICKYJIAPpHAasA MacCbl, HMOH,

AJUIOTPOIINA, HM30TOIIbI, XHMHUYCCKasd CBA3b, JJICKTPOOTPULATCIIBHOCTD,

BaJICHTHOCTbD, CTCIICHb OKHWCJICHUA, MOJIb, MOJIApHasA Macca, MOJ'ISIpHI)II\/JI

00BeM Fa3006pa3HBIX BCIICCTB, BCIICCTBA MOJICKYJIAPHOTO )51
HEMOJICKYJIAPHOTO CTPOCHUA, PpPaCTBOPHI,
QJICKTPOJIUTHUYCCKAA OKHUCJIIHUTCIIb u
OKHCJIICHHC MW BOCCTAHOBJICHUC, TEIJIOBOM 3(1)(1)6KT peaknuu, CKOPOCTb

XUMHUYECKON

ANEKTPOJIUT U HEIJIEKTPOJIUT,
JIMCCOITAITNS, BOCCTaHOBHTEJIb,
peakluy, Karajau3, XMMHUYECKOE paBHOBECHE, YIJIEPOIHBIN
ckeneT, GyHKIMOHAIbHAS TPYIINa, U30MEpHsl, TOMOJIOTHS,

OCHOBHbBI¢ 3aKOHbI XMMMHUHU: COXpaHeHI/ISI MacCChbl BE€UICCTB, ITOCTOAHCTBA
cOoCTaBa BEUIECTB, nepuoandeckuii 3akox .M. Menzaeneena;

OCHOBHBLIC TCOPUU XMMHUMU. XUMHYIECKOM CBs3U, BHGKTPOHHTHLIGCKOI;'I

Aucconuanu, CTpOCHUS OPraHUYCCKUX U HCOPTraHNYICCKUX COCHHHCHHﬁ;
BasKHelIlMe BemecTBA M _MATEPHAJNBI. BaXHEHIINE METalIbl U CIIJIaBBbI,
CCpHad, COJIdHasA, a30THAsA U YKCYCHasd KHUCJIOTEHI, 6J'IaI‘0p0I[HLIC rasnl,

BOJZIOPOJI, KHUCIIOPOJ, TaJIONEHBI, IIEJIOYHbIE METAJUIBI;0CHOBHBIC, KUCIOTHBIE
u aM(oTepHbIe OKCUABI U TUAPOKCUIBI, LIEJIIOYM, YTIEKUCIBIA M yrapHbIH

Tect cocTout u3
30 BonmpoCoB.
OnenuBaHue
TecTa
clemyrolee:
30-27
MPaBUIIBHBIX
OTBETa — OLICHKA
«5»

26-22 oueHka
«4»

21 -15 — outenka
«3»




ra3bl, CCpHHUCTHIN ra3, aMMHUaK, BOJa, MPUPOTHBIN Ta3, MeTaH, 3TaH, STHIICH,
alleTUJICH, XJIOPH/ HATPUs, KapOOHAT M TMAPOKApOOHAT HATpHUsS, KapOOHAT U
docdar kanbius, 6EH30J, METAHOJI U ATAHOJ, CIIOXKHBIC Y(UPBI, JKUPBI, MbLJIA,
MOHOcCaxapubl (IJIIOK03a), aucaxapuabl  (caxaposa), IoJiMcaxapuibl
(Kpaxmal U 1eJUIH0J103a), aHUJIMH, aMUHOKHUCIIOTHI, O€JIKH, UCKYCCTBEHHBIE U
CHHTETUYECKUE BOJIOKHA, KAY9yKH, IJIACTMACCHI;

- YMeTh
Penrate 3nemMeHTapHbIe OMOJIOTUYECKHE 337a9H; COCTABIIATh AJIEMEHTAPHBIC
CXEMBI CKPCIIUBAHMS U CXEMBI TIEpEHOCa BEIIECTB U NIEpeadll SHEPTHH B
9KOCHCTEMaXx (LIENH MUTAHUS); OMTUCHIBATH OCOOCHHOCTH BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO;

BBISIBIISATh MTPUCIIOCOOJICHHS OPTaHU3MOB K Cpe/iec OOMTaHUs, UICTOYHUKH U
HAJIMYME MYTarcHOB B OKPY’KalolIeh cpesie (KOCBEHHO), aHTPOIIOTCHHBIC
U3MEHCHHUS B 9KOCHCTEMaX CBOCH MECTHOCTH;

CpaBHUBATh OHMOJIOTHYECKUE OOBEKThI: XMMUYCCKHI COCTAB TEJ YKUBOU U
HEXKUBOU MPHUPOIBI, 3aPOJIBIIICH YeIOBEKA U JIPYTUX KUBOTHBIX, IIPUPOJIHBIC
AKOCHCTEMBI M arpO’KOCHCTEMbBI CBOCH MECTHOCTH; IPOIIECCHI
(ecTeCTBEHHBIN U HCKYCCTBEHHBIN 0TOOD, TIOJIOBOE U OECITIONIOE
Pa3sMHOXCHHE) U JeJIaTh BHIBOIBI M 000OIICHHS HA OCHOBE CPAaBHCHHS U
aHam3a.

Haxoauts uH)OpMAIHIO 0 OMOIOTHYECKUX 00BEKTaX B PA3IUUHBIX
UCTOYHHMKAX (yueOHUKAX, CIIPABOYHUKAX, HAYUHO-TIOMYIISIPHBIX U3IaHHSIX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceTd IHTEpHET) U KPUTHYECKH €
OLICHUBATb.

BUOJIOI'US.

YMeTh pemarhb JIeMeHTapHbIe OUOJIOTHUECKUE 3a/1a4l; COCTABIISATh

AJIEMEHTApHBIE CXEMBI CKPEIIUBAHUS U CXEMBI TIEPEHOCA BEIIECTB U
nepeaur YHEPTUM B SKOCcHCcTeMax (IIEMU MUTaHUsA); ONTUCHIBATH 0COOEHHOCTH
BUJIOB 110 MOP()OJIOTUYECKOMY KPUTEPHIO;

BBISIBJIATH TIPUCIIOCOOJICHUSI OPTAaHU3MOB K CpeJie OOUTaHUSs, HCTOYHUKH U
HaJM4KMe MyTareHOB B OKpY»arollen cpesie (KOCBEHHO), aHTPOIIOT€HHbIE
W3MEHEHMS B DKOCHCTEMaX CBOEH MECTHOCTH;

CpaBHHMBATh OMOJIOTUYECKUE OOBEKThI: XUMHUECKUN COCTAB TEN KUBOU U
HEXUBOW MPUPOBL, 3apOAbILIEH YeIOBEKA U IPYTUX KUBOTHBIX, IPUPOIHBIE
SKOCHUCTEMBI M arpo3KOCUCTEMBI CBOEH MECTHOCTH; MTPOLIECCHI
(ecCTeCTBEHHBIN M HCKYCCTBEHHBIN OTOOP, TTOJIOBOE B OecIionoe
Pa3MHOKEHHE) U JeNIaTh BHIBOJIBI U 00OOIIEHUS HA OCHOBE CPAaBHEHHS U
aHau3a.

HaxOJUTh HHPOPMAILIUIO O OMOJIOTHYECKUX O0BEKTaX B PA3THUHBIX
UCTOYHUKAX (yU4eOHHMKAX, CIPABOYHUKAX, HAYYHO-TIOMYISPHBIX U3TAHUSX,
KOMIBIOTEPHBIX 0a3ax, pecypcax ceTu IHTepHET) U KpUTHUYECKHU €€
OLICHUBATh;

XUMMSI.
YMeTbh pemiatb: pacyeTHBIE 33/adyd 10 XHUMHYECKUM (opmyiaM H




YPaBHEHHSM;

O0BSICHATB: 3aBUCHUMOCTh CBOICTB BEIIECTB OT MX COCTaBa M CTPOEHUS,
IPUPOY XHUMUYECKOW CBA3M (MOHHOW KOBAJEHTHOM, METAJUIMYECKON H
BOJIOPOJHOM), 3aBUCUMOCTb CKOPOCTU XMUMHYECKOM PEAKIUHU U IOJ0XKEHHE
XUMHUYECKOT'O PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;

BBINOJIHATh XUMHYECKHH JKCIIEPUMEHT: 110 PACIIO3HABAHUIO BAKHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX COCIMHECHUN;

NPOBOANTb: CAMOCTOATEbHBII MOMCK XMMUYECKON HH(pOpMauu ¢
UCIIOJIb30BAaHUEM PA3JINYHbIX UICTOUHUKOB (HAyYHO-TIONYJISIPHBIX M31aHUM,
KOMITbIOTEPHBIX 0a3 TaHHbIX, pecypcoB MHTepHETa); HCII0IB30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaud XMMUYECKON
UH(OPMALINH, U €€ MPEJICTABICHHS B Pa3JINYHbBIX (opMax;

CBA3bIBATbH: W3YYEHHBIH Marepuanl Cco CBOeH mpodeccHoHAIbHOM
JeSITEIIbHOCTBIO;

[Toamucek (1) sK3aMeHaTopa
[ara npoBeneHus




OneHOYHEBIH JUCT 0CBOCHUS O00IIUX KOMIIETEHIINA.

OV /.14 «EcTecTBO3HAHHEY.
Bua arrecranuu: JIuddepennupoBannpliii 3a4éT

Pe3yabTaThl 0cBOCHUS

(OOBEKTHI OLICHKH)

Kpurepuu ouenku
pe3yJbTaTa

OTMeTKa 0 BBINOJIHEHUH

®.N.0. (cTymenTa).

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JeATeILHOCTD, BEIOUpATh
THUITOBBIE METOJIBI U
CIIOCOOBI BHITIOJTHEHHS

Pacuupsier cBoit
CJIOBapHBIH 3arac,
UCTIONB3yeT
TIOTy9CHHBIEC 3HAHUS
IIPY U3YYCHHUN

npodeccroHaNbHBIX MaTepHaa.
3aj1a4, OLEHUBATh MX

3¢ (HEeKTUBHOCT U

Ka4ecTBO.

OK 3. IIpunumarb AHanuzupyer

pemieHus B CTaHAAPTHBIX
1 HCCTAHAAPTHBIX
CUTyallMsaX U HECTH 3a
HHX OTBETCTBCHHOCTbD.

pabouyio cuTyanuto,
HaXOJHT
KOHKpETHBIE
MIPUMEPBHI 1T0 TEMaM.

OK 4. OcymecTBasTh
MOUCK U MCIOJIb30BaHUE
nHpOpMaLUH,
HEOoOX0AMMOH st

3¢ HEeKTUBHOTO
BBITIOJTHEHHS
npodeccHoHaIBHBIX
3ajad,
npodeccHoHAIBHOTO U
JIMYHOCTHOT'O Pa3BHUTHSL.

Haxoaut HyxkHy10
uH(OpMALHIO B
UCTOYHHUKAX
uHdopmManuu u
aHaJu3UpyerT e€.

Uroro:

Cucrema oreHuBanus 3-x OanpHas: 0 0aJuI0B- MpU3HAK HE MPOsiBIIeH; 10a/UI-TpU3HAK TPOSIBIECH
YacTUYHO; 2 0aJj1j1a- IPU3HAK MPOSBIICH NOIHOCTHIO;

9-8 0aIOB-«5»-0TINYHO; 7-6 0AJIOB-«4»-X0POII0; 5 0a/I0B-«3»-YI0BICTBOPUTEILHO; 40aa u
MeHee-«2»- HeYIOBJIETBOPHUTENBHO;

OK3aMeHaTop / /

[ara npoBeneHus 3K3aMeHa







