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1 MacnopT ¢poHAa OLEHOUYHbIX CpeacTB
1.1 O6nactb npumMeHeHUs (poHAa OLLEHOUYHbIX CpeacTB

®doHO OUEHOYHbIX CPeAcTB NpefHasHadeH Ans OLEHKU pe3ynbTaTOB OCBOEHUS
y4yebHon gucumnnuHel OO.12 EcTecTBO3HaHME.

1.2 Pe3ynbTaTbl 0CBOEHUSA AUCLUNIIUHbBI

B pesynbTate KOHTPOMS U OUEHKM MO Yy4ebHOM AMCUMMNINHE OCYLLeCTBseTCs
KOMMMeKCHasa NpoBepka OCBOEHHbBIX YMEHUN U YCBOEHHbIX 3HAHWW, U 3NEMEHTOB OOLLNX
KOMNETEHLNN.

B pesynbTtaTte ocBoeHust y4ebHON ANCLMNNHBI 0BYyYatoLWmMInCca OOMKEH

ymMeTb (no pasgeny XvmMum):

— Hasbleamb: W3Y4YEeHHble BewecTBa NO TPMBMANIbHOW W  MeEXOyHapOa4HOWM
HOMEHKNaType;

— onpeodersisimb: BaneHTHOCTb U CTEeNeHb OKUCIEHUS XMMUYECKUX SNIEMEHTOB, TUM
XUMUYECKON CBA3M B COEAMHEHUNX, 3apsd MOHA, XapakTep cpedbl B BOAHbLIX pacTBopax
HEOpPraHMYeCcKNX W OpraHUYecKNX COeaVHEHWN, OKUCNUTENb W BOCCTaAHOBUTEIb,
NPUHAOMNEXHOCTb BELLECTB K pasHblM KnaccamM HEOpPraHU4yeckux U OpraHnyeckmx
COEVHEHWUN;

— Xapakmepu3o8amb: 3fEMEHTbl ManblX NepuoaoB MO WX TMOSIOXKEHUIO B
Mepuogunyeckon cucteme .. MeHgeneeBa; obuime XMMmieckme CBOWCTBA MeETansios,
HeMeTannoB, OCHOBHbIX KITACCOB HEOPraHMYeCKMUX N OPraHNYeCKUX COEANHEHUIN; CTPOEHNE
N XUMUYECKME CBONCTBA U3YYEHHbIX HEOPraHNYECKNX N OPraHNYECKUX COEANHEHUN;

— 00BSACHSIMb: 3aBUCMMOCTb CBONCTB BELLECTB OT UX COCTaBa U CTPOEHUS, Npupoay
XUMUYECKON CBA3N (MOHHOW KOBaneHTHOW, MeTannmyeckon n BoOgOPOAHON), 3aBUCUMOCTb
CKOPOCTU XMMWYECKOWN peakunn U MNOSIoXKEHNE XMMWYECKOrOo paBHOBECUSI OT pPasfiMyHbIX
¢aKTopoB;

— 8bIMOJIHAIMb ~ XUMUYECKMN  OKCMEPUMEHT: MO  pPacno3HaBaHUK  BaXXHEWLLUX
HEeopraHN4YeCcKnX n opraHN4YeCcKUX CoOeanHEHUN;

— Npo8oOUMb:  CaMOCTOSATENMbHbIA  MOUCK  XMMWYECKOM  MHopMaumm  C
NCNOSb30BaHMEM Pa3fYHbIX UCTOYHUKOB (HAy4YHO-MONYNSPHbLIX U34aHWUIA, KOMMNbIOTEPHbIX
0a3 faHHbIX, pecypcoB WHTepHeTa); MCnosfib3oBaTb KOMMbIOTEPHbIE TEXHOMOMMKU ANs
0b6paboTkn N nepegaym XMMUYECKON MHAOPMaUMM U ee NPeacTaBfeHnsa B pasnuyHbIX
dopmax;

— cesi3blgamb:  U3YYEeHHbIN MaTepwuan CO  CBOE€eW npodeccmnoHasnbHon

AEeATENbHOCTbIO;

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx




KMPK BrAP® ®I'60Y BO «KI'TY»

MO- 15 02 12-00[.12.90C

ECTECTBOSHAHWE | C.4/30

— pewamab: pacyeTHble 3aa4n No XMMUYECKUM POopMyram U ypaBHEHUSM;

— ucrnonb3oeamb NPUOBPETEHHbIE 3HAHNS U YMEHUSA B NPAKTUYECKON OEeATENbHOCTH
1 NOBCEAHEBHOWN XN3HW:

* ANA OOBACHEHUS XUMUYECKUX SBIIEHMMI, MPOUCXOZAWNX B npupoe, ObiTy 1 Ha
NPOVN3BOACTBE;

* onpeaeneHnsi BO3MOXXHOCTU NPOTEKAHUSA XMMUYECKMX NPEeBPALLEHNA B pa3NNYHbIX
YCITOBUAX U OLEHKWN NX NOCIEeACTBUN;

* 3KONOrMYECKM rpaMOTHOIO NOBEAEHWS B OKpY>XKaloLLen cpeae;

* OLlEHKN BMUNAHUS XMMWYECKOro 3arpsi3HEHUs OKpyXalollen cpefbl Ha OpraHu3m
YyenoBeka 1 ApYyrue XunBble OpraHn3mbl;

» 6esonacHoro obpalleHnss C  TOpHYMMM U TOKCUYHbIMK  BelecTBamMu W
nabopaTtopHbiM 060pyaOBaHUEM;

* IPUrOTOBMNEHNSA PACTBOPOB 3aaHHOM KOHLeHTpauun B 6bITy 1 Ha NPOM3BOACTBE;

* KPUTUYECKOW OLIEHKM LOCTOBEPHOCTM XMMUYECKON MHPOpMaLMn, NOCTyNatoLLen 13

pPa3HbIX NCTOYHNKOB.

B pesynbTaTte ocBoeHust y4ebHON AUCUMNNHBI OBYyYatoLwmMinca OOMKeH

3HaTb:

e pOJib XUMUU 8 ecmecmeo3HaHuU, ee CBs3b C APYrMMN eCTECTBEHHbIMU HayKaMu,
3Ha4YeHue B XN3HN COBPEMEHHOIO OOLLECTBA;

e BaxHelwue XUMUYECKUE [IOHSAMUS. BeWeCTBO, XUMWUYECKUA IJNEeMEHT, aTom,
MOJSeKyna, Macca aToOMOB WU MOMEKYS, MOH, pagukan, ansoTponus, HyKnuabl U N30Tonbl,
aTOMHbIE S-, p-, d-opbuTtanu, xummnyeckas CBs3b, ANEKTPOOTPULATENBHOCTb, BarieHTHOCTb,
CTerneHb OKUcneHus, rmbpugmsauma opbutanen, NPOCTPaHCTBEHHOE CTPOEHUE MOJEKyn,
MOMb, MOMSpPHas Macca, MOMspHbIn 06beM ra3oobpasHbiX BeLWecTB, BeLlecTBa
MOSEKYNSIPHOIO U HEMOSEKYNAPHOrO CTPOEHUHA, KOMMMEKCHbIE COEOUHEHUS, ANCMEPCHbIE
CUCTEMbI, WCTMHHbIE  pPaACTBOPbI, 3JNEKTPONMTMYEcKass Auccounaumsi,  KUCIOTHO-
OCHOBHblepeakunMn B BOAHbLIX pacTBOpax, rMAponun3, OKUCIEHWE W BOCCTaHOBMEHWE,
3MEeKTPONn3, CKOPOCTb XMMUYECKOW peakuuu, MexaHuU3M peakuuu, KaTanus, TensioBou
apheKT peakummn, aHTanbNus, TennoTa obpasoBaHUs, SHTPONUS, XMMUYECKOE paBHOBECHE,
KOHCTaHTa paBHOBECUS, YrNepoaHbIn CcKeneT, (PyHKUMOHanbHaa rpynna, roMonorus,
CTPYKTYpHass U NpPOCTPaHCTBEHHAs U3OMepUsi, MHOYKTUBHBbIN U ME30MEPHbIN 3PdeKThI,
anekTpodun, Hykneogurn, OCHOBHbIE TUMbl peakuui B HEOPraHW4YeCcKon U OopraHN4Yeckon

XUMUHN;

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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® OCHOBHblE 3aKOHbl XUMUU: 3aKOH COXpaHEeHUss MacCbl BeELWEeCTB, 3aKoH
NOCTOSIHCTBA cocTaBa BellecTs, lNepuoandeckmn 3akoH [.1. MeHaeneesa, 3akoH [ecca,
3akoH ABoragpo;

e OCHOBHble  Mmeopuu  XUMuu; CTPOEHMsI aToMa, XUMUYECKOM  CBSAA3MN,
ANEKTPONINTUYECKON Auccounaumm, KUCNOT M OCHOBAHWW, CTPOEHUSI OPraHUYecKnx Wu
HeopraHM4YeCcKUx COeAUHEHUN (BKMYasi CTEPEOXUMUIO), XUMUYECKYID KUHETUKY W
XUMUYECKYIO TEPMOONHAMUKY;

e Knaccugpukayuro U  HOMEHKIiamypy  HeOpraHM4yeckKux W  OpraHu4eckmx
COE€NHEHUN;

e [IPUPOOHbLIE UCMOYHUKU YrNeBogopOoA0B 1 cnocobbl x nepepaboTku;

e gewecmea U mMamepuarsbl, WUPOKO UCMOMb3yeEMbI€ 8 MpakmuKe: OCHOBHbIE
MeTannbl M Cchnnasbl, rpadut, KBapl, MUHepanbHble yOooOpeHunsa, MuHepanbHble U
OopraHuyeckMe KUCMOoThl, LWEeNoYn, aMmmuak, yrreBoaopoabl, OeHOM, aHWIvH, MeTaHon,
3TaHOM, JTUMEHMNUKOMb, rMUUepuH, dopmanbaern, auetanbaerna, aueToH, rKo3a,
caxapo3a, Kpaxmarl, KrneT4yaTka, aMMHOKUCNOTbI, 6enkn, MCKYyCCTBEHHbIE BOMNIOKHA, Kay4dyKu,
NfacTMacchl, Xnpbl, Mbifla 1 MoKOLME CpeacTaa.

B pesynbTtate KOHTPONS U OUEHKM MO ydebHOW AUCUMMINHE OCYLLEeCTBRseTCA

KOMMNMeKcHas npoeepka hOpPMUPOBaHUS CreayHoLLUMX OOLLUMX KOMMETEHLMN:

OK 01. BblbupaTtb cnocobbl pelieHns 3agady npodeccuoHanbHOW AeATerbHOCTU

NMPUMEHNTESIbHO K Pa3JINYHbIM KOHTEKCTaM,

OK 02. Ucnonb3oBaTb COBPEMEHHbLIE CPEACTBaA NMOMCKA, aHanmsa u MHTepnpeTaumm
WHpopmauun, 1M MHPOPMAUMOHHbIE  TEeXHOMormMM  Ons  BbINOfIHEHWs  3ajdad

npodeccnoHanbHoON AeAaTeNnbHOCTH.
OK 04. OhdekTMBHO B3anMogencTeoBaTthb 1 paboTaTb B KOMNEKTUBE U KOMaHAE.

OK 07. CopgencrBoBaTb COXpPaHEHMIO OKpPYXXatolen cpenbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHMA 00 M3MEHEHWW KnNumarta, MNpUHUMNblI GepexnmBoro npovM3BOACTBA,

3P PEKTUBHO OENCTBOBATL B YPE3BbIYANHbIX CUTYyaLINAX.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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1.3 CBOAHbIE OAHHBLIE O ®OPMAX N CPEACTBAX KOHTPOJ1A, OCHOBHbBIX NMOKASATEJNTAX U KPUTEPUNAX
OLEHVMBAHWA PE3YNIbTATOB OBYYEHNA

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUSI y4eOHOW AMCLMNIMHBLI OCYLLECTBNSETCS NpenogaBaTtenem B npouecce nNpoBeaeHus

TEKYyLLEero KOHTPOJ1A Ha YPOKaX, TeCTUpOBaAHNA, a TaKXKe BbINOJIHEHUA O6y‘-la|-OLIJ,I/IMI/ICFI nHaonBmnayasrbHbIX 3agaHuin, CamMoCTOATENbHbIX

paboT, NPOMEXYTOYHOW aTTecTauum.

TpeboBaHNA K 3HAHNAM U
YMEeHUAM B COOTBETCTBUM C
droc

Popmupyembie
MK un OK, 1P

®DopMbI KOHTPONA U
OLIeHOYHbIE CpeaAcTBa
pe3ynbTaToB 00y4YeHusi

Kputepun oueHMBaHuA pe3ynbLTaToB
0byueHus (3aKoHbI, CTaHAAPTbI, NpaBuna,
Tpe6oBaHusA, HOpMaTUBbI U
pekomMeHaaumm)

Pe3ynbtat 06y4YeHus
(NpoekTupyeMble 3fIeMEeHTbI
KOMMNETEeHLWUN)

YcBoeHHbIe 3HaHuA (Xumusa):

31:8axHeliwue xumudeckue
rMoHsIMUS: BELLECTBO,
XUMWYECKUA SNEMEHT, aToMm,
Monekyna, OTHOCUTENNbHbIE
aToMHass U  MONeKynsipHas
Maccbl, WOH, annoTponus,
N30TOMbI, XMMUYECKas CBSA3b,
3NEeKTPOOTPULIATENBHOCTb,
BarneHTHOCTb, cTeneHb
OKWUCNEHMUS1, MOfb, MOJIsipHasi
mMacca, MOMApPHbIN  0Bbem
razoobpasHbIx BELLEeCTB,
BELLEeCTBA MOMNEKYMSIPHOMO W
HEMOMEKYNAPHOro  CTPOEHMS,
SNEKTPOSIUT U HEINEKTPONUT,
anekTponuTuyeckasi
avnccoumaumsl, oKuCnuTens U
BOCCT@HOBMWTENb, OKUCIIEHNE U
BOCCT@HOBIEHUE,  TEMNOBOWN
adheKT peakummn, CKOpoCTb
XUMUYECKON peakuuu,
X“MUMYeckoe paBHOBecCKE,
yrnepoaHbI ckerner,
(YHKUMOH. rpynna,usomepus,
romosiorus;

OK 01,02,04,07

TekyLnii KOHTPONb:

— BbINOMHEHNe nabopaTopHbIX
paboTt Ne1-9;

— YCTHbII ONpPOC;

— TEeCTUPOBaHWE;
NpoMeXxyTovHasa aTTecTtaumns —
andpdepeHUnpoBaHHbIv 3a4eT

— chopmynmpyeT OCHOBHbIE MOHSATUS, 3aKOHbI
COXpaHeHUs1 Macchbl BELLLECTBA, NOCTOSIHCTBA
COCTaBa BELECTB B MOINEKYNSAPHOM
CTPYKTYpe

— BblenseT OCHOBHbIE UAEW U NMOHATUSA:
NPOCTPaHCTBEHHOE CTPOEHNE MOMeKyI,
MOJb, MOSISIpHas Macca, MofsipHbIN 06bem
ra3oobpasHbix BELLECTB, BellecTea
MOJEKYSIPHOrO U HEMOMEKYSPHOIO
CTPOEHUS, KOMMIEKCHbIE COeaNHEHUS,
ONCNepCHble CUCTEMbI, UCTUHHbLIE PacTBOPbI,
3NEKTPONUTMYECKas AMCCOLMaLUS;

— B NnoOrnyeckomn rnocregoBaTernbHOCTH,
CBAAI3HO, 0OOCHOBaHHO UK  ©e30ownboYHO
uanaraet  y4yebHbIM  MaTepuarn, TOYHO
NCMNOMb3ys XUMUYECKME MOHATUS;

— ymerso unnicTpupyeTt BaXkHeunLne
XUMU4eckmne NMOHATUSA KOHKPETHbIMM
npumepammu, NPUMEHSIET NONyYeHHbIe 3HaHUS
npw BbIMOMHEHUN nabopaTopHbIX "
CaMOCTOSATENbHbIX paboT;

— BblgensieT rnaBHOe B W3Yy4YEeHHOM MaTe-
pvane, YycTaHaBnMBaeT MeTanpegMeTHble
CBSA3N

3HaeT onpenenexHns

— MOnekKkynbl, aTtoma,
adTOMHOIO A4pa;
— MPOCTbIX n CITOXHbIX

BELECTB;
— OTHOCUTENbHOW aTOMHOW 1
MOJIEKysipHON Macchl;

— Konu4yecTBa BeLLECTBa;

—  XUMWYECKOrO 3rieMeHTa.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomnxeHune

KpMTepvm OoUueHUBaHUA pe3ynbTaToB

3HaHUA NMpn BbINOJTHEHNN na6opaTopr|x
N CaMOCTOATESIbHbIX pa60T;

—BblaendaeT rnaBHoe B N3y4eHHOM
maTtepuane, yCTaHaBnmBaeT
MeTanpegmMmeTHble CBA3U

TpeboBaHUA K 3HAHUAM U Popmupyem DopMbl KOHTpPONSA U Pe3synbTaTt 06y4yeHus
YMEHUSIM B COOTBETCTBUU C bie K u OK, oLleHOYHbIe cpeAcTBa DR ([FETORE, CREEITL, (npoekTUpyemble 3eMeHTbI
Pdroc nP pe3ynbTaTtoB 00y4YeHusi EEEE, M SEEEET T, (P BT 0] KOMMeTeHLM1)
peKkomMeHgauun)
32: ocHogHble 3aKkoHbl xumuu: | OK TekyLimin KOHTPO-b: —B NOrMYeckoi nocnegosBaTensHocTH, | 3HaeT:
COXpaHeHusi Maccbl BeLecTB, | 01,02,04,07 — BbINONIHEHNE NabopaTopHO CBSI3HO, OOOCHOBaHHO W 6Ee30WMO0YHO | — 3aKOH COXpPaHEHWst  Macchl
NOCTOSIHCTBA COCTaBa BeLLEeCTB, paboTbl Net; nsnaraet Yy4yebHbI MaTepuarn, TOYHO | BELLECTB;
Mepunognyeckmn  3akoH  [.W. — TeCTUpoBaHue; NCMOsb3ya OCHOBHbIE 3aKOHbI XUMUK; — 3aKOH MOCTOSIHCTBA COCTaBa
MeHpeneesa; npomMeXXyTo4yHasa atrectaumg — —YMeno  WNNIOCTPUPYET  BaXHeWLMe | BELLEeCTB; - Nepuoanveckmin 3akoH
anddepeHUNpoBaHHbIN 3adeT XUMUYECKME  MOHATUS  KOHKpeTHbimu | [O.W. MeHgeneesa;
npuMepamu, MNPUMEHSIET  MONyYeHHblE | — CTEeXUOMETPUS;
3HaHMA NPU BbINONHEHWM NabopaTOPHbLIX | — 33KOH COXPAHEHUs  Macchbl
N caMOCTOSTENbHbLIX paboT; BELLECTB;
—-BblAENAET T[MaBHOE B W3YYEHHOM | — 3akoH NOCTOAHCTBA COCTaBa
marepuane, ycTaHaBnvMBaeT | ellecTB MOMeEKynsipHOM
MeTanpeamMeTHble CBA3U CTPYKTYpbI;
—-BbIMOMHAET pacyeTHble 3afaHus Ha | — 3akoH ABOragpo W CneacTsus
HaxoxgeHue OTHOCUTEINTbHOU nxX Hero
MOJEKYNSpHON Macchl, Ha onpeaeneHve
MaccOBOM 40NN XUMUYECKUX SNIEMEHTOB B
CINOXHOM BELLIECTBE
33:0CHOBHbIE meopuu  XUMUU; OK TeKyLmin KOHTPOrb: —B JOrM4Yeckoit nocregoBaTenbHOCTH, | 3HaeT:
XUMUYECKON cBasn, | 01,02,04,07 | —BbinonHeHWe nabopaTopHbIX CBSI3HO, OOOCHOBaHHO M 6e30WNBOYHO | —OCHOBHbIE TEOPUM XUMWK;
ANEKTPONUTUYECKON pabot Ne 1 - 9; usnaraet y4yebHbn MaTepuarn, TOYHO | —BUAbI XUMUYECKOWN CBA3W;
anccounauum, CTpOEeHuA —TecTupoBaHue; MCMOJib3y OCHOBHbIE TEOPUN XNMUW; — 3NEeKTPONUTUYECKYHO
OPraHN4Y€eCKnx N HeopraHM4eckmnx npoMexyTo4Hasa aTrecrtauma — —yMeno  WAMCTpUpyeT  BaXHeuwue | amMccoumnauuio;
COeVHEHUN; anddepeHUnpoBaHHbI 3a4eT XUMUYECKME  MOHATUA  KOHKPETHBbIMU | — 0coBEHHOCTU cTpoeHus
npuMepamu, MNPUMEHSIET  MOJTYYEHHbIE | OpraHMYeCcKUX U HeopraHUYecKmUx

COEeaNHEHNN.

MpogomkeHne

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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KpVITepVIVI OoUueHUBaHUA pe3ynbTaToB

TpeboBaHMA K 3HAHUAM U dopmupyem PopMbl KOHTPONS U Pe3synbTaTt 06y4yeHus
oby4yeHus (3aKOHbI, CTaHAAPThI,
YyMEeHUsIM B COOTBETCTBUMU C bie K u OK, OLeHOYHbIe cpeaAcTBa (npoekTUpyemble 3neMeHTbI
npaBuna, TpeboBaHuA, HOPMaTUBbI U -
®droc nP pe3ynbTaTtoB 00y4YeHusi KOMMeTeHL1n)
pekomMeHaaLnu)
34:eaxHeliwuue esewecmsa U TeKyLniA KOHTPOrb: —nocregoBaTesnbHO, YETKO, CBSA3HO, 3Haer:
Mamepuaribl: BaXkHeuLLne — BbINONHEHne nabopaTopHbIX 060cHOBaHHO 1 6e30WnboYHO n3naraet —BaxHenLwune MeTansbl "
MeTannbl W Ccnnasbl; CcepHas, pabot Ne 1 - 9; y4ebHbIn maTepuan; crnassl;
condHasa, a3oTHasas W yKCyCHaA —TeCcTupoBaHue; —uMeeT npeacrasneHne o —CEpPHYI0, CONSAHYO, a30THYH U
KUCnoTbl; 6GnaropodHbie  rasbl, npomMmexXyToyHasa aTrecraums — pasHOBMOHOCTAX YyryHa, pya Xenesa YKCYCHYIO KUCIIOTY;
BOAOPOA, KMCIOPOA, ranoreHbl, anddepeHUnpoBaHHbI 3a4eT —yBEPEHHO [OEeMOHCTPUpYeT YycBoeHue | —bnaropofHble rasbl, BOAOPOA,
Lesio4Hble MeTalsibl; OCHOBHbIE, N3y4eHHbIX BOMPOCOB; Kucnopog;
KACMOTHbIE M amoTepHbie —ymeno unnicTpupyet TEOPUIO | —rarnoreHbl; LWenoYHble MeTansbl;
OKCMAB! W TMAPOKCMABI, Leno4u, KOHKPETHBbIMW NpUMEpamu, NPUMEHSIET B | — OCHOBHbIE, KUCMOTHbIE U
yrnekucnelh 1 yrapHein - rasel, HOBOW CUTyauuMum Mpu  BbIMNONHEHUU | aMdOTEpHbIe oKcuAabl "
CEepHWCTbIN Ta3, ammuak, BoAa, NpaKkTUYecKMX 3agaHui; rMAPOKCUAbI; LEnoYu;
npupoaHeIn  ras, MeTaH, 3TaH, —packpbiBaeT CoAepXXaHne marepuana B | — yrreKkucrbii, yrapHbliw,
STUNeH,  auetuneH,  xnopua 06béMe, NPeSyCMOTPEHHOM MPOrPaMMON. | CepHUCTBIN  rasbl,  aMMuaK,
HaTpus, kapborat n OK NPUPOAHbIA a3, MeTaH, 3TaH,
rmgpokapboHaT HaTpusa, kKapboHaT 01,02,04,07 STUNEH, aLeTUNeH:
n docdar kanbuus, 6GeHson, — xnopua kapGoHaT "
METaHON W 3TaHomn, CroXHble rmp,poxap’60HaT HaTpusi
acupbl, KIpH, Mbifia, kapboHaT u cpoccat kanbuus;
MoHoCaxapiAb| (rniokosa), —6eH30n; MeETaHON K 3TaHoJ,
ncaxapuasbl caxaposa), ’ ’
A prA ( po3a) — CNOXHbIE 3UPBbI, XMPbI, MbINa;
ronncaxapiae! (kpaxman  u —MOHOCaxapuabl (rntoko3za)
uennionosa), anvnvH, ncaxapu bF: (caxa osa)’
aMUWHOKUCIIOTHI, 6enku, A PUA P ’
WCKYCCTBEHHbIE N CUHTETUYECKUne ”O”MCaxap”Flb' (kpaxman v
BOJIOKHA, Kay4yKku, niacTMacchl uennionosa);
— aHWIWH, aMUHOKMCIOTbI, 6enku;
—WCKYCCTBEHHbIE "
CUHTETUYECKUNE BOJIOKHA,

Kay4yKu, ninactmacchbl.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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ECTECTBO3HAHWE

| C.9/30

MpogomnxeHune

KpMTepMM OUueHUBaHUA pe3ynbTaTtoB

TpeboBaHNA K 3HAHUAM U dopmupyem DopMbl KOHTPONS U Pe3synbTaTt 06y4yeHus
06yyYeHus (3aKOHbI, CTaHAAPTbI,
YMEHUSIM B COOTBETCTBUM C bie MK n OK, OLUEeHOYHbIe CpeacTBa (npoekTUpyeMbie 3neMeHTbI
npaeuna, Tpe6oBaHus, HOPMaTUBLI U .
Pdroc nP pe3ynbTaTtoB 00y4YeHusi KOMMeTeHL1)
pekomMmeHZaLmnm)
YcBoeHHble 3HaHusA (Buonorus):

31:  OCHOBHble  MOMOXEHUs OK TeKyLLMIA KOHTPOTb: - B JIOTMYECKOM MocreaoBaTenisHoCTH, | 3Haer:
BMONOrNYECcKnX Teopun n | 01,02,04,07 | - guinonHeHve n 3awmTa CBSA3HO, 0BOCHOBaHHO U 6e30WnB6o4HO
3aKOHOMEPHOCTEN:  KNEeTOYHOW nabopaTopHbix paboT Ne 1-5 nsnaraet y4ebHbli MaTepuan, ToyHo |~ OCHOBbI  KMETOYHOM Teopuw,
TEOPUN, 3BOMIOLIMOHHOIO YYeHUs, - TECTUPOBAHKeE. MCNOnb3ys TEPMUHOMOMMIO U CUMBONUKY, B | SBONIOLUMOHHOTO y4eHua, Yy4eHus
yuyeHnss B.W. BepHaackoro o MpomexyToyHasi aTTecTaums — | onpenenéHHoi nornyeckori | B-V. BepHaackoro o 6Guocdepe,
Buocdepe, 3akoHbl . MeHaens, A depeHLMPOBaHHbIN 3a4eT nocrnenoBaTenbHOCTU; 3aKOHbI r. MeHpnens,
3aKOHOMEPHOCTEN U3MEHUYNBOCTM - ymeno  wunnoctpupyet  Teoputo | 38KOHOMEPHOCTEN WU3SMEHHYMBOCTU
Y HacneaCcTBEHHOCTY, KOHKPETHbIMM MpuMepamu, npumensieT B | Y HACNeACTBEHHOCTM

HOBOW  CUTyaLUMu NpU  BbINOMHEHUN

MPaKTMYECKOro 3aaHus;

- BblOensieT [naBHOE B U3y4YEeHHOM

maTtepuane, ycTaHaBnmeaeT

mMeTanpeaMeTHbIe U NPpeaMeTHbIE CBA3M
32 CTpoeHune n| OK TekyLmn KOHTPOIb: -nocnegosaTtesibHo, YETKO, CBSA3HO, | 3HaeT:
PYHKLMOHNPOBaHNe 01,02,04,07 | - BbINONHEHWE 1 3aLLMTA obocHoBaHHO M 6e30WwmnboYHO usnaraet
BMONOrNYEecKmx 06GbEKTOB: nabopaTopHbix padoT Ne 1-5 yueBHbIN MaTepuarn; - CTPOEHME 1 (DYHKUMOHMPOBaHMe
KNeTKW, TeHOB U  XPOMOCOM, - TECTMpPOBaHUe. Gronoryyecknx 06BEKTOB: KNETKN,

CTPYKTYPbl BUAA U 3KOCUCTEM;

MpomexyToyHasa aTTecTaums —
andbdepeHUMpOBaHHbIN 3a4eT

- ymerno UnncTpupyeT TEopuio
KOHKPETHbIMW MpuMepamMn, NpUMeHsieT B
HOBOW  cuTyauuum npu  BbIMNOSHEHUN
NpakTU4eCcKNX 3agaHum;

reHoB U XPOMOCOM, CTPYKTYpbI
BMaa n 3KoCUcTem

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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ECTECTBO3HAHWE

| C.10/30

MpogosmkeHne

Kputepum oueHmBaHusA

TpeboBaHUA K 3HAHUAM U dPopmupyem DopMbl KOHTpPONSA U PesynbTaTt 06y4eHus
pe3ynbLTaToB 00y4eHUs (3aKOHHbI,
YMEHMUSIM B COOTBETCTBUU C bie MK u OK, OLEHOYHbIe CpeacTBa (npoekTupyeMbie 3reMeHTbl
cTaHgapTbl, npasuna, Tpe6oBaHus, -
®droc nP pe3ynbTaTtoB 00y4YeHusi KOMneTeHL )
HOPMaTUBbI M peKoMeHaaumm)

3.3 cywHocTb 6uonornyeckux | OK TeKyLLMIA KOHTPOTb: - B NOMMYECKON nocrieqoBaTtenbHoCTH, | 3Haer:

NpoLIeCCOoB: pasmHoXeHus, | 01,02,04,07 CBSI3HO, 0OOCHOBAHHO M 6e30LIMO0YHO

OnI040TBOPEHMS, AencTeus - BbiNONHEHUE U 3alliuTa uanaraet y4ebHbli maTepuars, TOYHO | ~ CyLLUHOCTb Guronorudeckmx

MCKYCCTBEHHOIO U €CTECTBEHHOIO nabopatopHbix pabot Ne 1-5 UCMonb3yst TEPMUHOSMOTNIO u | NPoLUeccos. PasMHOXeHUs,

otbopa, TeCTUDOBAHME CUMBOSVKY, B onpenenéHHon | ONNOAOTBOPEHNS, AeucTemnA

chbopMUpoBaHMEe MPUCTIOCOBMEHH P ' NOrMYeCcKoii MocnenoBaTensHOCTY; UCKYCCTBEHHOrO W €CTECTBEHHOro
. A oTbopa,

OCTW, MNPOMCXOXOEeHMe BWOOB, MpoMexyTouHas aTTecTaums — nocrefoBaTtenbHo, YETKO, CBA3HO, o :m mare MOMCNOCOHONHOCT

KPYroBopoT BELLECTB " nMcbepeHLMpOBaHHLIN 3ayeT | 0OOCHOBaHHO " 6e30L1MB0o4HO pmup P

npeBpaLleHne 3Heprum B Krnetke, usnaraet y4ebHblii MaTepuan; ", npoucxoxaexne BUAOB,

opraHuMame, B 3KOCMCTeMax WU - ymeno wunnwcTpupyeT Teopuio | KPYTOBOPOT BELLECTB 1 NpeBpalleHne

6rocdepe; KOHKPETHbLIMV NpuMepamu, npumeHsieT | SHEPUKA B KNeTke, opraHusme, B
B HOBOWl CMTyaLMW Mpu BbinornHeHuu | 3KocucTemax u buocdepe;
NpakTU4eCKNX 3agaHum;

3.4 Bknag sblgarowmxca (8 Tom | OK TekyLmn KOHTPOIb: -nocnegoBaTenbHO, YETKO, CBA3HO, | 3HaeT:

yucre oTevecTBeHHbIX) yyeHblx B | 01,02,04,07 - BbINOMHEHME 1 3awmTa 060CHOBaHHO n 6e3owmnboyHO

pa3BuTMeE BUOMOrMYECcKOR HayKu; na6opatopHbIx paboT Ne 1-5 usnaraet y4eGHbIN Matepuar; - BKnaj Bblaalowmxcs (8 Tom vncne

- TECTUPOBaHMe. - yMeno unniocTpupyerT Teoputo | OTEHECTBEHHBIX) YUeHbIX B passuTue

MpomexyToyHast aTTecTauus —
andbdepeHUMpOBaHHbIN 3a4eT

KOHKPETHbIMU NpUMepamu, NpuMeHseT
B HOBOW CWUTyauuu Npu BbINOSIHEHUM
NpakTU4ecKUx 3agaHuim;

- packpblBaeT coaepxaHue matepuana
B 0bbéme, npeaycMoTpEHHOM
nporpaMmon u y4eOHUKOM

Buronornyeckon Hayku;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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ECTECTBO3HAHUE | C.11/30
3.5 Buonornyeckyto OK TeKyLLMIA KOHTPOMb: - B NOrMYeckon nocnegoBaTternbHOCTH, | 3HaeT:
TEPMUHOIOMMIO Y CUMBOJIUKY. 01,02,04,07 | - BbINOSIHEHWE M 3alUUTa CBSI3HO, 0OOCHOBAHHO M 6e30LWMO0YHO
nabopaTopHbix paboT Ne 1-5 nanaraeT y4eBHbIi MaTepuan, TouHo | - OMOMOTMYECKylo TepMUHONOTAI0 U
- TECTMPOBAHKeE. ncnonb3ys TEPMUHOSOTUIO n | CMMBONKKY.
[MpomexyToyHasi aTTecTauust — | CUMBOJINKY, B onpeaenéHHomn
andbdepeHUMpOBaHHbIN 3a4eT norn4yeckomn nocrnenoBaTesibHOCTH;
- BblgensietT rnaBHoe B W3YYEHHOM
mMaTepuane, yCTaHaBnmBaeT
MeTanpegmeTHble U1 NpeaMeTHbIe
CBA3N
OcBoeHHble yMeHUsA (Xumus):
YA Ha3bleams: n3ydeHHble | OK TeKyLLMIA KOHTPOMb: —0[OHO3HA4YHOe onucaHue coctaea u, | YMeeT:
BellecTea NO TpuBManeHOW wu | 01,02,04,07 — BbINONIHEHNE NabopaTopHbIX no mMepe BO3MOXHOCTM, CTPOEHUS | —yBEPEHHO Ha3blBaeT U3yYeHHble
MexayHapoaHowM pabot Ne 1 - 9; COEINHEHUI. BelecTBa NO TpuBManNbHOM  wnn
HOMeEHKNnaTypaw; —TecTMpoBaHue; MeXay-HapoaHOW HOMEHKNaType.
NpoMeXyTovHasa aTTecTaums —
andbdepeHUMpPOBaHHbIN 3a4eT
Y.2 onpedename: BaneHTHocTb U | OK TeKyLLM KOHTPOMb: —OnpepensieT BaneHTHOCTb U YMeeT onpeaendarb:
CTeneHb OKWUCNEHUs1 XUMUYeckux | 01,02,04,07 — BbINOSTHEHKE NTabopaTopHbIX CTeneHb OKUCNEHNS — BaNEHTHOCTb W CTEMEHb OKUCIEHWS

3MNEeMEHTOB, TUMN  XUMWYECKOMN
CBA3M B COeduHeHusX, 3apsg
WOHa, XapakTep cpefbl B BOOHbIX
pacTBopax HeOpraHM4eckux u
OpraHnUyecknx coeanHeHnn,
oKMcnuTenb N BOCCTaHOBUTENb,
NpUHaOMEeXHOCTb  BELLeCTB K
pasHbIM Krnaccam
HEeOopraHN4YeckUx N opraHNYecKnx
COoeaMNHEHUN;

pabot Ne 1 - 9;

—YCTHbIV U MUCbMEHHbLIN
andbdepeHLMpoBaHHbINA Onpoc,
npoBepka BbINOMHEHUS
AOMallHWX 3aaHuH,
—TecTupoBaHue;
NpoOMeXyTovHas aTTectaums —
AndpdepeHUnpoBaHHbI 3a4eT

—HaxoanT Tnnbl XMMUYECKNX CBS3EN B
COeINHEHMNSAX

—[lepeuncnseT cpenbl BOOHbIX
pacTBOpOB

—Knaccudumumpyet npuHagnexHocTb
BELLECTB K pa3HbIM Knaccam
XUMWYECKNX INTIEMEHTOB

—BblaenseT pasnuyHbie Knaccbl
HeopraHN4Yecknx coeanHeHNI
—OnpegenseT TN peakuumn
XUMUYECKUX COeANHEHUN:
BOCCTaHOBIEHNE, 3aMeHbl, 0bMeHa 1
ap.

—YBEPEHHO [AET  XapaKTepUCTUKY
pa3HbIM Kraccam HeopraHM4eckux u
OpraHM4yeckmux coeanHeHUmn

XUMUNYECKUX INTEMEHTOB,;

— !N XUMUYECKON cBA3N B
coeUHeHUsX;
— 3apan NoHa;
— Xapaktep  cpeqpl B BOOHbIX
pacTsopax HeopraHn4Yeckmx "

OpraHMyeckMx CoeANHEHWN;

— OKMUCINNTESb U BOCCTAHOBUTEb;

— NPUHALNEXHOCTb BELLECTB K pasHbIM
Kraccam HeopraHn4yeckmx 7]
OpraHMyeckmMx CoeanNHEHNI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomnxeHune

KpMTepMM OLUeHUBaHUA pe3ynbTaTtoB

TpeboBaHNA K 3HAHUAM U Popmupyem ® 6 PesynbTaTt 06y4eHus
YMEHUSIM B COOTBETCTBUU C ble K u OK, OPMbI KOHTPOTA U oLeHOUHbIe SR [P IRORTES, GTEUETr) (npoekTUpyemble 3N1eMeHTbI
®roc np cpeAcTBa pe3ynbTaToB 00y4YeHuUs npaBuna, Tpe6boBaHUA, HOpMaTUBbI U KOMMETEeHLMA)
pekomMeHgauum)
Y.3 xapakmepusoeamep: | OK TekyL M KOHTPOIb: — XapaktepuayerT s-, p-, d-anemeHTbl o | YMeeT:
3nNeMeHTbl MasbIX Nepuoaos Mo | 01,02,04,07 — BbINOMHEHWe nabopaTopHbIx paboT nx nonoxenHuto B Nepunoanyeckon —TOYHO " ybeouTtenesHo
nx nonoxexuto B MNepunogmyeckon Ne1-09; cucteme .M. MeHgeneesa oTBevyaTb Ha 3afaHHble
cucteme .M. MeHpeneesa; —TeCTUPOBaHNE; —WNanaraeT obLume xumMmyeckue BOMPOChHI N0 And.3a4eTy.
oblwme xumnyeckue CBOMCTBA npoMexyTovHas aTTectaums — CBOWCTBa MeTansoB, HEMETanos., —ncnonb3yeT N3BECTHbIE
MeTannos, HEMETanNmNos., AnddepeHUMpoBaHHbIN 3a4eT OCHOBHbIX KITaCCOB HEOPraHNYeCKnx 1 OaHHble no  XvMmMuin  Ans
OCHOBHbIX Kraccos OpraHn4yecknx CoOeaNHEHNN ybeoutensHoCcTM
HeopraHn4yecknx n opraHm4eckmnx _Knaccm(pmumpye'r opraHunyeckme un AoKa3aTesibCTBa OoTBeTa.
COEAVHEHWIA; _ CTpoeHve " HeopraHnyeckme coeguHeHus no
XUMUYECKME CBONCTBA M3YYEHHbIX Knaccam
HEOPraHN4EeCKNX U OpPraHM4ecknx —[laeT npMMepbl OCHOBHbIX KITacCoOB
COeAMHEeHUN; OpraHMYeCcKnx coeanHeHnn
—yBEpPEeHHO  [aéT  XapaKTepuUCTUKy
pa3HbIM XUMUYECKNM 3NIEMEHTAM.
Y.4 o0b6bsicHams: 3aBucumocTtb | OK TeKyLLM KOHTPOMb: —O60CHOBbLIBAET 3aBMCUMOCTb CBOMCTB | YMeeT OB BbACHSATL:
CBOWCTB BELLECTB OT UX cocTasa u | 01,02,04,07 — BbINOSNIHEHNE NabopaTopHbIX paboT XMUMUYECKOrO 3NIEMEHTA OT €ro —3aBUCMOCTb CBOWNCTB
CTPOEHUS, MPUPOAY XUMUYECKON Ne 1-9; NOMNOXeHs BELLECTB OT WX CcoOcTaBa MU
CBA3N  (MOHHOW  KOBaNeHTHOW, —TEeCTUpOBaHME; —W3naraeT cBovcTBa HEOPraHN4YECcKNX CTpOeHus, npupoay
MEeTannu4yeckon 1 BOLOPOAHOIA), npomMexyTodHasa aTrectaums — BELLECTB OT UX COCTaBa U CTPOEHMS XMMUYECKON CBSA3M  (MOHHOWM
3aBUCKUMOCTb cKopocTH AnddepeHLMpPOBaHHbIN 3a4eT — [lokasblBaeT 3aBMCMMOCTb CKOPOCTU KOBaneHTHOW, MeTanin4eckoi
XUMUYeckon peakumnmn " XUMNYECKOW peakumm OT pasnnyHbIX 1 BOAOPOAHON);
nonoxeHue XUMNYECKOTO dhakTopoB —3aBMCMMOCTb CKOpPOCTU
paBHOBECUA OT  Pa3fnUYHbIX —OnpegenseT 3aBUCUMOCTb XUMUYeCcKor peakunu "
¢pakTopoB; OpraHMYeckUx CoOeANHEHNN OT CTPOeHUst | MONoXeHne XUMU4ECKoro
UX Monekyn paBHOBECUSI OT  pPasfnyHbIX
—nocneaoBaTensHo, 4Y&TKO, CBA3HO, | aKkTopoB

0b60CHOBaHHO 1 6e30WNO0YHO n3naraet
y4eBHbI MaTepuarn;

—yMero nosicHaeT mMaTepuan
KOHKPETHbIMW NpMMepamu, NPUMEHSIET B
HOBOW cuUTyauuMu nNpu  BbINONIHEHWU

nabopaTtopHbIx paborT.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomxeHune

KpMTepMM OUueHUBaHUA pe3ynbTaToB

TpeboBaHNA K 3HAHUAM U Popmupyem ® 6 PesynbTaTt 06y4eHus
YMEHUSIM B COOTBETCTBUU C ble MK u OK, OPMBI KOHTPOMA 1 OLEHO"HbIE CLAHENTT ER IR, GIEH AT (npoekTUpyemble 3N1eMeHTbI
®roc nP cpeacTBa pe3ynbTaToB 00y4YeHuUs npaBuna, Tpe6boBaHUA, HOpMaTUBbI U KOMMETEHLMA)
pekomMeHgauum)

Y.5 ebinonHame  xumudeckuli | OK TeKyLunin KOHTPOrb: — YBEPEHHO  BbINOMHATL  XUMUYeckue | YMeeT:

3KCIepUMeHIT No Pacno3HaBaHuio | 01,02,04,07 — BbINOMHEHWe nabopaTopHbIx paboT 3KCNEPUMEHTBI — BbINONHATb XuMmmnyeckmne

BaXXHENLUNX HeopraHUyecknx wu Ne 1-9; — rpaMoTHO odopMnseT 3adaHus Mo | 3KCMEPUMEHTDI no

OpraHnM4eckux BELLECTB,; —TecTuMpoBaHue, METOAMKE BbINOJIHEHUSI NabopaTOPHbIX | PACMO3HaABAHMIO  BaXXHENLUMX
NpOMeXyTovHas aTTecTtaums — N CamMOCTOATENbHbIX PaboT Mo XUMUW. HeopraHn4yecknx "
anddepeHUpoBaHHbIN 3a4eT OpraHN4eCcKUX CoeanHEeHN

Y.6 nposodums: | OK TeKyLLMIA KOHTPOMb: —BbInonHseT pacyeTHble 3a4ayn Ha Ymeer:

CaMOCTOSITENbHbIN nouck | 01,02,04,07 —nNpoBepoYHasa caMmocToATesbHas MacCOBYI0 [0S0 PacTBOPOB BELLIECTB, — pelwaTtb NpuKnagHsle 3agayv

XUMUYECKOM  UHopmaumm ¢ paboTta Maccy pacTBOPEHHOTO BELLEeCTBa. Ha HaxoxgeHne pasfuyHbIX

ncnonbL3oBaHuem pasnnyHbIX —TecTupoBaHue. PelaeT akcnepvmeHTanbHble 3agayn. | XVMUYECKNX BENHUH;

WCTOYHWKOB (Hay4HO-MOMYMSIPHBIX MpomexyToyHasa aTTecTaums — — BbINOMHATL  NPUBNNMKEHHbIE

W3naHWi,  KOMMbIOTEPHbIX  6a3 AanddepeHUpoBaHHbIN 3a4eT BbIYNCIIEHNS

AaHHbIX, pecypcoB WHTepHeTa); — NpOBOAUTL  pacyé€Tbl Mo

ncnonb3oBaTb KOMMNbKOTEPHbIE (bopMynaM

TexHonormn Ans obpaboTkn u

nepegauyu XUMUNYECKOM

nHopmaumm " ee

NpeacTaBfneHMss B pasfuyHbIX

dopmax;

Y.7  cesasbieamb:  u3yveHHbln | OK TekyLmn KOHTPOIb: — CaMOCTOATENbHO HaxoauT | YmMmeer:

mMatepuan co cBoen | 01,02,04,07 — BbINOMHEeHWe nabopaTtopHbix paboT WHpopMauMo U3 OOMNOMNHUTENBHBIX | —CaMOCTOSATENbHO nckaTb

npodgeccnoHanbLHoONn Ne1-09; WUCTOYHUKOB MO  xumumn  (y4ebHWK, | XMMUYeckylo  MHdopmauuio,

OeaTenbHOCTbLIO; — TECTMPOBAHWE; WHTEPHET). ncnonb3ys pasnuyHble
—NpoBepKa BbINOTHEHMNS NCTOYHMKU (Hay4Ho-
MHOVBMAOYaAIbHbIX AOMAaLLHMWX nonynspHbIX n3pgaHui,

3aaHui, OLleHKa pe3ynbTaToB
obyyalLwmMx camoCcToATENbHbIX paboT,
N3NOXeHNe coaepxaHnsi pecbepatos
NpoMeXyTovHas aTTecTtaums —
andbdepeHUMpOBaHHbIN 3a4eT

KOMNbIOTEPHbIX 6a3 OaHHbIX,
pecypcoB VHTepHeTa);
—UCNOMb3yeT KOMMbIOTEPHbIE
TexHomnorum ansi odpaboTkn U
nepegaym XUMUNYECKON
MHpopmMaumn n ee
NpeacTaBneHns B pasfnyHbIX
dopmax

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomnxeHune
Kputepum oueHnBaHusA pe3ynbTaToB
TpeboBaHUsA K 3HAHUAM U dopmupye DopMbl KOHTpPONSA U putep u pesy Pe3synbTaTt 06y4yeHus
06y4yeHUs (3aKOHbI, CTaHAAPTHI,
YyMEeHUsIM B COOTBETCTBUMU C Mbie MK u OLeHOYHbIe cpeaAcTBa (npoekTUpyembie 31eMeHTbI
npaBuna, Tpe6oBaHUA, HOPMaTUBbI U -
®droc OK, nP pe3ynbTaTtoB 00y4YeHusi KOMMeTeHL1)
pekomeHgauun)
Y8 pewams :pacyeTHble 3aga4m No TekyL M KOHTPOIb: — BbinonHsaeT pacuyeTHble 3agayn Ha Ywmeer:
XUMUYECKUM dopmynam n — MpoBepoOYHas MacCOBYIO JOM0 pacTBOPOB BELLECTB, — pelwwaTb nNpuknagHble 3agadv Ha
ypaBHEHUSAM camocTosiTenbHasa paboTa Maccy pacTBOPEHHOro BellecTBa. PewaeT | HaxoxgeHue pasnu4YHbIX
OK — TecTupoBaHue. 3KCneprMeHTanbHbIe 3adaqyun. XUMUYECKUX BENUYNH;
01,02,04,07 | MNMpomexyToyHas aTTecTauus — — BbIMOMHATb NPUBNKEHHbIE
AanddepeHUpoBaHHbIN 3a4eT BblYNCIIEHUSA
— NpoBoOAMUTb pacyéThbl no
dopmynam
YCTHBIN U MMCbMEHHbIN - & Ywmeer:
Y.9 ucronbsoeams A depeHLMpoBaHHbIN Moxer  momontaonate  MOMC gbopmynaM OBBACHATL XMMUYECKUE ABMEHUS
NPUOGPETEHHbIE 3HAHMS 1 yMEHNS onpoc, pelueHne ot W e B MDAk npovcxogsawme B npupoge, ouIt VI
B MPaKTUYECKOW ASATENbHOCTN U1 ) 5 3HAaHUA N YMEeHMa B I'IE)aKTI/ILIeCKOI/I p a5 . pupozae, y
- nHanemnayanbHbIX 3agaHnn C OeATenbHOCTN N NOBCe4HEBHOW XXU3HN Ha Npon3BOACTBE;
NOBCEOHEBHOW XXN3HW. o
yyeTom Oyaywien npodeccu. | —oyennsaeT BNUSHNS XUMU4Yeckoro | —onpegensatb BO3MOXHOCTHU
3arps3HeHns  OKpyXKawllen cpedbl Ha | NpoTekaHus XUMUYECKNX
OpraHusm 4ernoBeka W [pyrMe xuBble | MpeBpaLieHui B pas3nuyHbIX
OpraHun3msl; yCrnoBuSX N OUeHuBaeT  uX
nocneacTeus;
OK —6esonacHo obpawartbces c
01,02,04,07 roprounMu, TOKCUYHbBIMMN
BewlectBamMn U  nabopaTopHbIM
obopyaoBaHuewM;

—MOXeT MpUroToBUTbL PacTBOPbI
3afaHHON KOHLUEHTpaumun B ObITY K
Ha NPOW3BO/CTBE;

—KpUTNYEeCKOM oueHuBaeT
[OCTOBEPHOCTU XUMUNYECKOM
WHpopmaumn, nocTynawowen u3s

Pa3HbIX NCTOYHUKOB.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomnxeHune

KpMTepMM OUueHUBaHUA pe3ynbTaTtoB

dPopmupyem DopMbl KOHTpONSA U Pe3synbTaTt 06y4yeHus
TpeboBaHUA K 3HAHUAM U 00y4yeHUs (3aKOHbI, CTaHAAPTHI,
ble K u OK, OoLleHOYHbIe cpeacTBa (npoekTUpyembie 31eMeHTbI
yMeHusim B cooTBeTcTBUU ¢ DIOC npaBuna, Tpe6oBaHUA, HOpMaTUBbI U o
nP pe3ynbTaTtoB 00y4YeHusi KOMMeTeHL1)
pekomMeHgauum)
OcBoeHHble yMeHus (buonorus):
Y.1 o0bbsAcHATb ponb 6Guonornv B TekyLwunin KOHTPOIb: — YBEpPEeHHO pacckasbiBaeT W3yYeHHbIn | YMmeerT:
dopmMmpoBaHmm Hay4HOro MaTepuan, ucnonb3ysa MHPOPMaLMOHHbIE
MMPOBO33pPEHUS; BKNaa - BbINOMNHEHME 1 3aWumTa UCTOYHUKM. — 0b0bsicHATL ponb Ouonorum B
BUONOrNUYECKMX Teopuit B nabopatopHbix paboT Ne1- dopmMUpoBaHmK Hay4HOro
(hopMUpOBaHIe COBPEMEHHOIA 5 - HaxoguT  HeobGXxoaumble  AdaHHble | MUPOBO33PEHNS;
€CTECTBEHHOHAYYHOM KapTHHBI MUPa; . ncnonb3ys ComnocTaBreHue pasHbIX
GOVHCTBO  KMBOI 1 HEXMBOI pOMEXYTO4HanA MH(OPMALIMOHHBIX UCTOYHMKOB (YHEBHUK,
npupogbl, POAICTBO KUBbIX arrecrauua — § [IOMNOSHUTENBHYIO NUTEPaTypy, UHTEPHET).
anddepeHUNpoBaHHbIN
OpraHn3moB; oTpuuaTensHoe saueT
BNUsiHWe ankorons, HUKOTMHA,
HapPKOTUYECKMX BELLECTB Ha
amMBpuoHaneHoe "
noctambpuroHansHoe passutme OK
YyenioBeka; BIUSIHME 3KOMOrMYeckux | 01,02,04,07

hakTOpoB Ha >XMUBble OpraHU3Mbl,
BMUAHWE MYyTareHoB Ha pacTeHus,
XMBOTHbIX 1 YenoBeka; B3aMMOCBSI3U
N B3anUMOOENCTBME OpPraHu3sMoB U
OKpyXatoLen cpeapl; NPUYNHLL ©
hbakTopbl 3BOSIOLUNN, U3SMEHAEMOCTb
BMAOB; HapylleHus B pasBUTUN
OopraHunsmoB, myTaunm n nx aHa4eHue
B BO3HUKHOBEHUW HacneaCTBEHHbIX

3aboneBaHuii; YCTON4YMBOCTb,
pasBMTME W CMEeHbl 3KOCUCTEM,;
Heob6XxoaUMOCTb CoXpaHeHust

MHOFOO6p83Mﬂ BMNOOB;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomkeHne

KpMTepMM OLUeHUBaHUA pe3ynbTaTtoB

TpeboBaHNA K 3HAHUAM U dopmupyem PopMbl KOHTPONSA U Pe3synbTaTt 06y4yeHus
06y4yeHUs (3aKOHbI, CTaHAAPTHI,
YMEHUSIM B COOTBETCTBUM C bie MK n OK, OLleHO4HbIe cpeaAcTBa (NpoekTupyemMbie anemMeHTbI
npaBuna, TpeboBaHUA, HOpMaTUBbI U -
Proc nP pe3ynbTaTtoB 00y4YeHusi KOMMEeTeHLUN)
pekomMmeHaaLmn)
-Y.2 pewaTb 9nemMeHTapHble TeKyLLMIA KOHTPOMb: - ymeno unncTpupyet Teopuio | YmeerT:
Guonornyeckune 3agayu; npvmMepamu; - peLiaTb anemMeHTapHble
COCTaBNATb afleMeHTapHble - BbIMOJIHEHWE 1 3alUMTa BrosiorMyeckme 3anaqm
CXeMbl CKpELIMBaHNA 1 CXeMbl nabopaTtopHbix paboT Ne1-5 - HaxoguT  HeobxoAuMble  Aa@HHbIE, | . cocTaBnATb  GrEMEHTapHbIe
nepeHoca BeLLecTB W nepedayu
p w pea MCTIOMb3Ysi  COMOCTABIEHME  PA3HBIX | cxembl CKpELUMBAHWMS UM CXeMbl
3HepruM B 3kocucTemax (uenm MpomexyTodHaa atTectaums — 6
OK MH(OPMALMOHHBIX UCTOYHUKOB (YHEOHUK, | nepenoca BELWeCTB M nepedayn
nuTaHns); onuceleaTb AnddepeHLMPOBaHHbINA 3a4eT P P
OOMNOMHUTENBHYIO NUTEPATYPY, UHTEPHET).
0COOEHHOCTH BMOOB no | 01,02,04,07 3HeprMm B 3kocuctemax (uenu
MOPONOrMYECKOMY KPpUTEPWUIO; nuTaHus);
- onMcbiBaTb 0COOEHHOCTM BMOOB MO
MOPONOTMYECKOMY KPUTEPUIO;
- TOYHO 1 ybeanTenbHO oTBEYaTb Ha
3afjlaHHble  BOMpocbl MO Aud.
3avery.
—Y3 BbIABMATE NPUCIOCOBEHNS TekyLniA KOHTPONBb: - packpblBaeT coAepXaHue martepuana B | YMeeT:
OpraHu3MoB K cpeae obuTaHus, - BbIMOMHEHWE 1 3awmTa obbemMe, NpefyCMOTPEHHOM NporpaMmmMon | - BbISIBNATL  MpUCNocobneHus
WCTOYHUKW U Hanuiue MyTareHos nabopaTopHbix pa6ot Ne 1-5 opraHusMoB Kk cpeae obuTaHus,
B OKpYXKaloLLE cpeae (KOCBEHHO), OK -BXO[HOE TECTUpPOBAHME. WCTOYHMKN N Hanuyme MyTareHoB B
a@HTPOMOreHHblE  N3MEHEHNS B .
01,02,04,07 | MpomexyToyHas aTTecTaums — OKpyXatolen cpege (KOCBEHHO),

3KOCMCTEMAX CBOEN MECTHOCTMU;

andpdepeHUnpoBaHHbI 3a4eT

aHTpPOMNOreHHble N3MeHeHnd B
3KOcMcTeMax cBoen MECTHOCTU

- TOYHO A yGenMTeano oTBeYaTb Ha
3afaHHble BONPOChI No Andd.3a4veTy.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomkeHne

KpMTepMM OLUeHUBaHUA pe3ynbTaTtoB

TpeboBaHNA K 3HAHUAM U dopmupyem DopMbl KOHTPONS U Pe3synbTaTt 06y4yeHus
0byy4eHun (3aKoHbI, CTaHAAPTHI,
YMEHUSIM B COOTBETCTBUM C bie MK n OK, OLleHO4HbIe cpeaAcTBa (NpoekTupyemMbie anemMeHTbI
npaBuna, Tpe6oBaHus, HOPMaTUBLI U -
Proc nP pe3ynbTaTtoB 00y4YeHusi KOMMEeTeHLWN)
pekomMmeHaaLmn)
— Y4 cpaBHuBaTb Buonorumyeckme TeKyLLMIA KOHTPOMb: B normyeckonm nocnegoBaTenbHOCTH, | YMEET:
0O BEKTBI: XMMNYECKMIA COCTaB Ten - BbIMOJSIHEHME 1 3aLLMTa 060oCcHOBaHHO M 6e30WwnboYHO un3naraet
KMBOM M HEXMBOW  NPUPOALI, na6opaTopHbix paboT Ne 1-5 yueBHbIl MaTepuar, TOYHO Mcriombaysi |~ CPaBHMBaTL  Guonornyeckne
3apoAibllen Henoseka n Apyrux - TECTMPOBaHMe. TEPMUHOIOTIO 00BeKTh
HKUBOTHBIX, MPMPOAHbIe OK MpomexyTouHas aTTecTauus
9KOCUCTEMbI N arpo3KoCUCTeMbl 01.02.04.07 [/Fljd)d)e yeH NDOBAHHbII 3L;qu - TOYHO U yGGDMTeﬂbHO oTBeYyaTb
CBOE  MECTHOCTW;  NpOLIECChHl mer A PeHLMp Ha  3adaHHble  BOMPOCHI MO
(ecTecTBEHHbIA U UCKYCCTBEHHbIN nvd.3averty.
otbop, nonoBoe wu ©Gecnomnoe
pasMHOXeHWe) U genaTb BbiBOAbI
n obobweHna Ha  OCHOBe
CpaBHEHWs U aHanu3a;
— Y5 aHannsnpoBaTb 1 OLeHBaTb TekyLmn KOHTPOIb: Ymerno unncTpupyeTt Teoputo | Ymeer:
pasnu4yHble rmnoTessbl o - BbIMOSIHEHMWE 1 3aLMTa KOHKpPETHbIMM NpruMepamm - aHanusupoBaTb W OLEHMBATb
CyL{HOCTH, npovcxoxaeHun nabopaTopHbIx paboTt Ne 1-5 pasnuyHble rMnoTesbl O CYLLHOCTH,
KN3HW W yenoseka, rnobanbHbie - TECTUPOBaHMKE. NPOUCXOXAEeHUU XKU3HU n
gKoriorudeckne mpodnemsl 1 ux MpomexyToyHas aTTecTauus YyeroBeka rnobanbHble
peLueHus, rnocrneacTeusi OK P y . H ’
COBCTBEHHOI [EATENLHOCT B 01.02.04.07 anddepeHUNpPOBaHHbI 3a4eT aKosiormyeckme npodnembl M KX

OKpyXatoLlen cpege;

peLueHus, nocneacTems
COOCTBEHHOW OedATeNnbHOCTU B
OKpyXxatoLLen cpeae;

- TOYHO 1 ybeauTenbHO OTBeYaTb
Ha 3ajaHHble  BOMpocbl Mo
ond.3avery.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
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MpogomkeHne

KpMTepMM OLUeHUBaHUA pe3ynbTaTtoB

TpeboBaHNA K 3HAHUAM U dopmupyem DopMbl KOHTPONS U Pe3synbTaTt 06y4yeHus
06y4yeHUs (3aKOHbI, CTaHAAPTHI,
YMEHUSIM B COOTBETCTBUM C bie MK n OK, OLleHO4HbIe cpeaAcTBa (NpoekTupyemMbie anemMeHTbI
npaBuna, TpeboBaHUA, HOpMaTUBbI U o
Proc nP pe3ynbTaTtoB 00y4YeHusi KOMMEeTeHLWN)
pekomMmeHaaLmn)
-Y6 wu3yyaTb M3MEHeHus B TeKyLLMIA KOHTPOMb: Bbigenser  rmaBHoe B U3YyYEHHOM | YMmeeT:
aKocucTemax Ha OGuonormyeckux oK - BbIMOJSIHEHME 1 3aLLMTa MaTepuane, ycTaHaBnNMBaeT npegMeTHble
Moaensx; nabopaTopHbIx pabot Ne1-5 CBA3N - 3anucblBaTb CBOK TOYKY 3peHUs
01,02,04,07 | _ TecTMpoBaHme. no 3ajaHHoW Teme (oueHka
MpomexyTouHas aTrectaumns — peepaTos v NpeseHTaLni).
andbdepeHUMpPOBaHHbIN 3a4eT
— Y7 HaxoguTb uHdoOpMauuio o TekyL M KOHTPOIb: - YBEPEHHO TMPUMEHSET [aHHble Wu3 | YMmeeT:
Guonornyeckux  obbektax B - BbIMOJIHEHWE 1 3alUMTa pa3Hoobpas3Hbix NCTOYHUKOB anga | -  HaxoauTb  uHdopmauumi o
PasnnyHbLIX NCTOYHMKaX na6opartopHbIx paboT Ne 1-5 CpaBHMBaHUA  pasHbIX Buonormyeckmx | Guonormyecknx  obbekTax B
(yebrmkax, ClpaBotHuMKaXx, - TECTUPOBaHME. 06BbEeKTOB pasnu4YHbIX NCTOYHUKaX
HAYHHO-TIONYTIAPHEIX  SAARAX, lMpomexyToyHas aTTecTauns (yyebHukax cripaBoYHMKax
KOMMbOTEPHBbIX ©asax, pecypcax OK P y . H y ’ P ’
ceTn UHTepHeT) u kputnueckn ee | 01,02,04,07 anddepeHLnpoBaHHbIV 3a4eT Hay4HO-MOMYNAPHbLIX  U3L4aHUsIX,

oueHunBaTb

KOMMbIOTEPHBbIX 0asax, pecypcax
cetu NIHTepHeT);

- TOYHO 1 ybeauTenbHO OTBeYaTb
Ha 3agaHHble BOMPOCHI NO Aund.
3avery.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx




KMPK BrAP® ®I'60Y BO «KI'TY»

MO- 15 02 12-00[.12.90C

ECTECTBOSHAHWE | C.19/30

2. KOMMJNEKT OLEHOYHbIX CPEACTB ANnA NPOBEAEHUATEKYLLEIO U
NMPOMEXYTOYHOIO KOHTPOJIA

2.1 OMUCAHME OLIEHOYHbLIX CPEACTB MO BMOAM 3AOAHWN TEKYLWEMO
KOHTPOIA
PekomeHOayuu no oueHUB8aHuUK yCmHbIX 0meemos obydyaroujuxcs

C uenbio KOHTPONSA W MOLrOTOBKM CTYAEHTOB K M3YYEHUIO HOBOW TeMbl BHa4darne
KakQoro npakTUYEecKOro 3aHATUSA npenogaBaTernieM NpOoBOAMTCS WMHAMBUAYaNbHbIA UMK
JopOHTanNbHbIA YCTHLIWM OMPOC MO BbINOSIHEHHBLIM 3a4aHNAM NpeablayLLlen TeMbI.

Kpumepuu oueHku:

— NPaBWUNbHOCTb OTBETa MO COAEPXaHW 3adaHus (YYMTbIBAETCHA KONMMYECTBO U
XapakTtep owmnbok npu oTeeTe);

— nonHoTa M rnybuHa oTBeTa (y4MTbiBAETCA KONMUYECTBO YCBOEHHbLIX (HaKTOB,
NOHATUN U T.M.);

— CO3HaTenbHOCTb OTBETa (YYMTbiBaeTCH NOHMMaHWE usnaraeMmoro matepuana);

— Iorvka W3noXeHws matepuana (yyvuTbiBaeTCa YMeHue CTPOUTb LIENOCTHbLIN,
nocrniegoBaTenbHbIN pacckas, rpPaMoTHO NOSb30BaTbLCA creumanbHON TEPMUHONOTNEN);

— pauMOHaNbHOCTb  MCMOMb30BaHHbIX  MNPUEMOB M CnocoboB  pelueHus
noctaefieHHon y4yebHOM 3agaum (yuuTblBaeTCss YMEHME WCMonb3oBaTb Haubonee
NporpeccuBHble N 3PEKTUBHbIE CNOCOOLI JOCTUXEHUS LiEeNnn);

— CBOEBPEMEHHOCTb M 3(PEKTMBHOCTL WCMONb30BaHUA HarnsgHblX nocobun u
TEXHUYECKNX CPEACTB NpU OTBETE (YUMTLIBAETCH YMEHNE rPAMOTHO M C NOMb30W MPUMEHSTb
HarnNAgHOCTb M AEMOHCTPALMOHHbIN ONbIT NPX YCTHOM OTBETE);

— MCNoNib30BaHWEe AOMONHUTENBHOrO MaTepuana (obsa3aTtenbHoe ycrnosue);

— pauMoHanbHOCTb MCMONb30BaHUA BpPEMEHW, OTBEAEHHOro Ha 3ajaHuve (He
ofobpsieTcs 3aTAHYTOCTb BbINOMHEHUS 3a4aHNd, YCTHOrO OTBETa BO BPEMEHU, C YY4ETOM
MHOnBMAYanbHbIX 0COBEHHOCTEN CTYAEHTOB).

OueHka «5» cmasumcs, ecriu cmydeHm:

1) NOAHO N apryMeHTUPOBAHHO OTBEYAET NO COAEPKAHMIO 3a4aHuS;

2) obHapyxumBaeT MOHMMaHWe maTepuana, MoxeT 0b6OCHOBaTb CBOM CYXAEHWS,
NPUMEHUTb 3HAHWS Ha NpakTuke, NpUMBECTM HeobxoguMmble MNpUMEPbI HE TOMbKO MO
y4eOHMKY, HO 1 CaMOCTOATENBHO COCTaBfEHHbIE;

3) nsnaraet matepuan nocnegosaTenbHO U NPaBUIbHO.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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OueHka «4» cmasumcs, ecniu cmyO0eHm faeT OTBET, YAOBMETBOPSIOWNA TEM Xe
TpeboBaHUAM, 4TO M Ons oueHkn «5», HO gonyckaeT 1-2 owubku, KOTopble caM Xe
ncnpasnser.

OueHka «3» cmasumcs, ecnu cmydeHm OOBHapyXMBaeT 3HaHWe W MOHUMaHue
OCHOBHBbIX NOSIOXXEHUN JAHHOMO 3a4aHns, HO:

1) nanaraet matepman HenosiHO U AoMNyckaeT HETOYHOCTU B onpeaerieHnn NoHATUN
nnn hopMynnpoBKe NpaBwsl;

2) He ymeeT OOCTaTO4YHO rNyboko M gokasaTenbHO 06OCHOBATh CBOU CYXOEHUS U
NpuBECTN CBOU NPUMeEpHI;

3) nsnaraet matepuvan HernocnegoBaTenbHO U JONnycKaeT OWnBKN.

OueHka «2» cmasumcs, ecnu cmyO0eHm OOHapyXmMBaeT He3HaHWe OTBeTa Ha
COOTBETCTBYHOLLEE 3aaHne, AoNyCcKaeT oWnbKN B hopMynMpoBKe onpeaeneHnin u npasusn,
NCKakaroLme nx cMmblicr, 6ecnopsagoyHo M HeYBEPEHHO M3naraeT matepuman.

OueHka «2» oOTMevaeT TakMe HedoCTaTkM B MOArOTOBKE CTyAEeHTa, KOTopble
ABNAOTCA Cepbe3HbiM MPenaTcTBMEM K  YCMEWHOMY OBMadeHuo  nocnenyowmm
MaTepuarnom.

PekomeHdayuu rno oyeHugaHuo pe3yrbmamos mecmuposgaHusi obydYaroujuxcs

B 3aBeplleHnn usydeHus kKaxgon Tembl gucumnnuvHbl «XUMWUA» npoBoguTtcs
TecTupoBaHue (KoMnboTepPHOE U GnaHKoBoe).

KPUTEPUN OLLEHKN PE3YJIbTATOB TECTUPOBAHUA

= 0,
OueHKa (cTangapTHas) OueHka (TecToBble HOPMbI: % NMpPaBUNbHbIX
OTBETOB)
«OTMNYHO» 80-100 %
«XOPOLLIO» 70-79%
«y[0BNETBOPUTENBHON 60-69%
«HEYOO0BNETBOPUTENBLHOY meHee 60%

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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PEKOMEHOALINWM MO OUEHNUBAHUIO PE3YINbTATOB PELLEHNA SAOAY

lMpoueHT OT MakcMManbHOro
Konu4yecTtBa 6annoB

NMpaBMNbLHOCTL (OLWMGOYHOCTL) peLeHnsA

100

lMonHoe BepHoe pelueHmne. B normyeckom paccyxaeHnm u peLueHum HeT
ownbok, 3agava pelleHa pauuoHanbHbIM crnocobom. [lonyyeH
npaBunbHbIV OTBET. ACHO onNucaH cnocob pelueHus

81-100

BepHoe pelleHne, HO umeloTca HebonbluMe Heao4veThl, B LIENOM He
BNUAIOLLME Ha peLleHne, Takme Kak HebonbLune nornyeckue nponycku,
He CBs3aHHble C OCHOBHOW vaeen pelleHus. PelleHne opopmneHo He
BMOSMHE aKKypaTHO, HO 9TO HEe MeLlaeT NOHUMAaHWUI0 peLLeHUs.

66-80

PelwweHune B Lenom BepHoe. B normyeckoM paccyxaeHun u pelueHum
HEeT CyLleCTBEHHbIX OWWOOK, HO 3adaya pelleHa HeonTumarnbHbIM
crnocobom unu gonyeHo He bornee OBYX He3HaYMTENbHbIX oWwWnbokK. B
paboTe npuCyTCTBYIOT apudmeTmdeckas oLwwmnbKa, MexaHudeckas
owmbka unn onuncka npu nNepenucbiBaHNM BbIKNagoK MM OTBETA, He
MCKa3MBLUME IKOHOMMYECKOE cofepXaHme oTBeTa.

46-65

B nornyeckoM paccyxaeHuu 1 pelleHMn HeT oWmnboK, HO JonylueHa
cyuwiectBeHHass owwnbka B MaremaTmyeckux pacyetax. [lpu
OOBACHEHNM CIOXHOIO SBMEHMS YKasaHbl He BCe CyLEeCTBEHHble
dakTopbl.

31-45

MmeloTcs cylecTBEHHbIE OLWKNOKM B NOTMYECKOM PacCyXAeHUn U B
pelwleHnn. PaccuynTaHHOe 3HayeHWe WCKOMOW BENUYUHBLI UCKaxaeT
copgepxaHve oTBeTa. [JokasaHbl BCMOMOraTefibHble YTBEepXOEeHWs,
nomoraLLme B peLieHnn 3agayn.

0-30

PaccMoTpeHbl  OTAenbHble CcrnyyaM nNpu  OTCYTCTBUM  PELUEHUS.
OTCyTCTBYET  OKOHYaTENbHbI  YUCMEHHbIE  OTBET  (ecriM  OH
npeaycMoTpeH B 3aAade).lTpaBunbHbIN OTBET yraaH, a BbICTPOEHHOE
nog Hero pelleHne — 6e30cHOBaTENbHO.

PeweHne HEBEPHOE U1 OTCYTCTBYET.

KPUTEPUN OLIEHKN PE3YIIbTATOB PEWLEHNA 3AOAYH

OueHka (cTaHaapTHas) OueHka (TecToBble HOPMbI: % NpaBUIIbHbIX OTBETOB)
«OTMNYHO» 80-100 %
«XOpOLLO» 66-79%
«YA0BNETBOPUTEITLHO» 46-65%
«HEeyaoBnNeTBOPUTENBHOY meHee 46%

Pabouen nporpammon gncumninnHel EctecTBo3HaHne npegycMOTPEHO BbINOSTHEHME

obyyvaroLmmMmucs pecepaToB Mo Temam.

3 OueHo4HbIe cpeaCcTBa TEKYLIEro KOHTPONS U NPOMEXYTOYHOM aTTecTauum
MpumepHble Tembl pedepaToB (AOKNaaoB), MHAUBUAYANbHbLIX MPOEKTOB MO

Xumum:

1. BbuoTexHonornsa n reHHasa nHxeHepus — texHonorun XXI| seka.

2. HaHoTexHonoruga

Kak MpUOPUTETHOE HarnpaeBfieHne pasBUTUSE Hayku U

nponsBoactea B Poccuinckon degepauumn.

3. CoBpeMeHHble meToabl 0be33apaxuBaHus BOAbI.

4. Annotponua meTansnos.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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KusHb n pestenbHocTtb [1.1.Menaoeneesa.

«lMepunogmyeckomy 3akoHy byayLiee He rpo3nT paspyLUEHMEM...»
CuHTes 114-ro anemeHTa — TpUyMd POCCUNCKUX PU3NKOB-SAEPLLNKOB.
M3oTonbl BOAOpOAA.

Mcnonb3oBaHue paanoakTMBHbIX M30TOMOB B TEXHUYECKNX LEeNAX.

. PeHTreHoBCKOE M3rny4YeHne 1 ero UCrnosb30oBaHNe B TEXHUKE N MeanLMHE.
. Mnasma — YeTBEPTOE COCTOSIHNE BELLECTRA.

. AMopdHble BellecTBa B Npupoae, TEXHUKE, ObITY.

13.

OxpaHa Opr)KaIOLU,elz cpeabl OT XMMUYECKOIo 3arpsAa3HeHus. KonnyecTtBeHHbIE

XapaKTepPUCTUKM 3arpsisHEHMS OKpYy»KatoLen cpeapl.

14.
15.
16.

MpumeHeHne TBepAOro n razoobpasHoro okcuaa yrnepoga (1V).
3awwnTa 030HOBOrO 3KpaHa OT XMMUYECKOTO 3arpsi3HEHUS.

pr6op,|/|cnepCHb|e CUCTEMbI, UX KJ'IaCCI/I(bI/IKaU,I/Iﬂ M KncnoJsib3oBaHME B

npodeccroHanbHoON AeATEeNbHOCTMY.

17.
18.
19.
20.
21.
22.
23.

KocmeTunyeckue renn.

[MpuMeHeHne cycneH3nm n amMynbCUn B CTPOUTENBLCTBE.
MwHepanbl 1 ropHble NOPOoAbl Kak OCHOBa NUToCcdepsb!.
PacTtBopbl BOKpyr Hac. Tunbl pacTBOPOB.

Bopa kak peareHT u cpefa Ansg XMMUYECKOro npotecca.
KunsHb 1 gearenbHocTb C.AppeHunyca.

Bknag oTeyecTBEHHbIX Y4€eHbIX B pasBuUTnE TEOPUUN SJ'IeKTpOJ'II/ITI/I‘-IeCKOIZ

anccoumaLmn.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

YcTpaHeHue XeCTKOCTM BOAbl Ha MPOMBILLIIEHHbIX NPEaNPUATUSIX.

CepHas knucnorta — «xnebd XxMMmmyeckon NpOMbILLIIEHHOCTMY.

Mcnonb3oBaHne MUHepanbHbIX KUCNOT Ha NPeanpuaTUaX pasnuyHoro npoduns.
Oxkcunabl 1 Conu Kak CTpouTeNbHbIE MaTepuansi.

WcTopus runca.

[MoBapeHHasa Conb Kak XMMUYECKOE Cbipbe.

MHoronukmin kapboHaT kanbums: B NpUpoae, B NPOMbILLSIEHHOCTH, B ObITy.
Peakunn ropeHums Ha Npon3BOACTBE U B ObITY.

BupTyanbHoe mogenvpoBaHue XMMmn4Yeckux npoLeccos.

ONeKTponn3 pacTBOPOB 3NEKTPOSNTOB.

OneKTponu3 pacnnaBoB 3/1EKTPOSINTOB.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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35. lNpakTnyeckoe npuMeHeHne anekTponusa: paduHUpoBaHue,
ranbBaHonacT1ka, ranbBaHOCTErvus.

36. Vctopusa nonyyeHnsa n npomsBoacTBa antoMUHKS.

37. dnekTponuTtuyeckoe nornyvyeHne n pagouHMpoBaHve Meau.

38. XXnsHb n gearenbHocTs [.[1aBu.

39. Ponb wmMeTannoB B UCTOpuMM  4enoBeyeckon umsunusaumn. Uctopus
oTevYeCTBEHHOMN YepHon MeTannyprum. CoBpeMeHHoe MeTannypruyeckoe npon3BoaCTBO.

40. NcTtopusa oTedeCcTBEHHOM LIBETHOW MeTannyprum. Ponb meTannos 1 CniasoB B
Hay4YHO-TEXHUYECKOM nporpecce.

41. Koppo3us meTannoB 1 cnocobbl 3almnTbl OT KOPPO3UM.

42. 'HepTHble nnu dnaropogHbie rasbi.

43. PoxpatoLwjme conu — rarnorexsol.

44. NcTopus WIBEOCKOW CNINYKMK.

45. NcTopusa BO3HUKHOBEHNSA N pa3BUTUS OPraHUYeCcKOn XUMUN.

46. XusHb n gesatenbHocTb A.M. byTtneposa.

47. Butanusm u ero kpax.

48. Ponib  OTEYECTBEHHbIX YYEHbIX B CTAQHOBMEHUM W pPas3BUTUM  MUPOBOW
OpraHn4ecKon XMMnu.

49. CoBpeMeHHbIe NpeaCTaBneHns 0 TEOPUN XUMUYECKOTO CTPOEHNS.

50. Okonornyeckue acnekTbl MCNOMNb30BaHNS YrNEeBOAOPOOHOMO Chipbs.

51. DKkoHOMUYeckne acnekTbl MeXOyHapOAHOro CcoTpyaHun4yecTBa no
NCrNonb30BaHUIO YrineBOAOPOLAHOIO ChIPbS.

52. Nctopusa oTKpbITUA K pa3paboTKm rasoBbiX U HEPTAHbIX MECTOPOXAEHWIA B
Poccuinckon ®epepaunn.

53. Xrmus yrneBogopoaHOro ceipbs U Most Byayuias npodgeccust.

54. YrnesogopoaHoe Tonmneo, ero Buabl U HAa3Ha4YeHue.

55. CnHTETMYECKNE Kay4yKN: UCTOPUS,, MHOroobpasne n NepcnekTmBbI.

56. Pe3anHoTexHn4yeckoe npou3BoACTBO W €ro posib B HayYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HOe NpPoOM3BOLCTBO N POSIb XUMUU B HEM.

58. HedTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBAa B3aMMOBbLIFOQHOIO MeXAyHapOaHOro
coTpyaHun4yecTBa.

NMpumepHble Tembl pedepaToB (AOKNaAoB), MHAMBUAYaSbHbIX NPOEKTOB MO

Buonorunu:

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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. KneToyHas Teopusi CTpoeHUs opraHn3moB. VIcTopus U COBPEMEHHOE COCTOSIHUE.
. HacnepcteeHHas nHdopmauus 1 nepegada ee U3 NnokoneHns B NMoKoneHue.

. OpamaTuyeckue cTpaHuLbl B UICTOPUN Pa3BUTUSI TEHETUKN.

. Ycnexu coBpeMeHHOM reHeTUKU B MeanLMHE U 3ApaBoOXPaHEHUMN.

. cTopuna passutna aponounoHHbIX naen go Y.[lapsuHa.

o 01 A W DN P

. «Cnctema npupogbl» K.JINHHESA 1 ee 3HayeHne ansa pa3suTtusa Guonornu.

PekomeHOayuu rno oueHusaHur peghepamos
HanucaHvne pedpepata npegnonaraetr rnybokoe wu3dyyeHne 06O3HAYEHHON

npoGnemsl.

KPUTEPUN OLIEHKW

BbIMOMHEHbI BCe TpeboBaHUA K HanucaHuio M 3awuTe pecdpepara:
o6o3HaveHa npobnema 1 o6ocHOBaHa eé akTyanbHOCTb, CAenaH KpaTKum
aHanua pasnuyHbIX TOYeK 3PEeHMs Ha paccMaTpuBaemylo npobnemy u
OueHKa «OTNINYHO» NOTMYHO M3NoXeHa COBCTBEHHas No3vuumsi, cchopMynupoBaHbl BbIBOAbI,
Tema pacKpbiTa NOMHOCTLIO,

BbiAepxaH OObEM, cobnogeHbl TpeboBaHUs K BHELUHEMY
ocopMNEeHnto, AaHbl NpaBuIIbHbIE OTBETHI HA AONOMHUTENbHbBIE BOMPOCHI.

OCHOBHble TpeboBaHuWsl K pedepaTy M ero 3aluTe BbINOMHEHbI, HO
NnpuaTom JonylleHbl HegoyeTbl. B 4acTHOCTM, MMEKTCS HETOYHOCTU B
W3NOXEeHUN MaTepuana; oTCyTCTBYET Nlornyeckasi nocrnefoBaTenbHOCTb B
CyXOeHusiX; He BblaepxaH obbem pedepaTa; MMeTCa ynyweHus B
OCbOpMJ'IeHI/II/I; Ha [OOonoNHuUTernbHble BOMNPOCblI Npu 3aWute AaHbl
HenoJiHbie OTBEThI.

UMEITCS  CyLeCTBEHHble  OTCTynneHuss oT  TpeboBaHunm K
pedepupoBaHuio. B 4yacTHOCTM: Tema oOcBelleHa nNUlb YacTUYHO;
gonyuleHbl hakTuyeckme ownbkn B cogepxaHuu pecdpbepata unu npu
OTBETE Ha AOMOSHUTENbHbLIE BOMPOCHI; BO BPEMS 3alUuThbl OTCYTCTBYET
BbIBOA.

Tema pedpepaTa He packpbiTa, OBGHapyXMBaeTCs CyLeCcTBEHHOe
HernoHWMaHue npobnemsi

OueHKka «XopoLLOo»

OueHka
«y[0BMEeTBOPUTENBHOY»

OueHka
«HEYAOBNETBOPUTENBHOY

2.2. [llpomexyToyHass aTTectauuss no yydyebHonm  gucumnnuHe 0O0.12
EcTecTBO3HaHMe npoBoauTcs B hopme andpdepeHUMpoBaHHOIo 3aveTa.
®OC npomexXyTO4YHON aTTecTaumm COCTOUT U3 BONPOCOB K AnddepeHUnpoBaHHOMY

3a4yeTy no agncuunimnHe.

BOIMNPOCHI A4nA NPOBEAEHUA ONOPEPEHLUMPOBAHHOIO 3AYETA
no Xmmuu:
HeopzaHu4yeckas xumusi:
1. OxapakTepun3oBaTb reHETMYECKYIO CBA3b MEXAY KnaccaMyn HeopraHM4ecKom

XUMUMN.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcul 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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2. OxapakTepusoBaTb CTPYKTYpY U obrnacTtb npuMmeHeHus Mepunoanyeckoi

cucTeMbl xumMmmnyeckmnx anementoB [1.M. MeHgeneesa, Tabnuubl pacTBOPMMOCTHU, paaa

aKTUBHOCTW (HanpsbkeHWn) MeTanoB U psaaa 3nekTpooTpuLaTeNbHOCTY.

3. Onucatb CTpoeHne atomMa. ans KOHKPETHOro aJfieMeHTa NCnoJib3oBaTb

3NEeKTPOHHO-rpaduyeckyo opmyny.

4. OxapaKkTepun3oBaTb MOHHYI XMMUYECKYIO CBS3b.

5. Oxapaktepu3oBaTb KOBANIEHTHYIO (MONSAPHYO N HEMOSISAPHY0) XMMUYECKYHO

CBA3b.

6. OxapakTepusoBaTb KnacCUUKaLNIO XMMUYECKNX peakuuii B HEOpraHn4eckom

XMIMUU MO YMCHY M COCTaBY pearmpyoLmx n obpasyoLwmnxcs BeLLecTs.

7. OxapakTepr3oBaTb CKOPOCTb XMMUYECKOW peakuum oT NPUPOAbI, KOHLEHTpauum

BELLECTB, NMoLaan NOBEPXHOCTM CONPUKOCHOBEHMWS pearvpyoLnx BELLECTB,

TeMrnepartypsbl, Katarnm3aTopa.

8. OxapaktepusoBaTb peakuum MOHHOro obmeHa.

9. [aTb obLLyto XapakTepucTuky MeTansam.

10. [aTb 06LLyt0 XapaKTePUCTMKY HEMETanNam.

11. D,aTb 06UJ,yPO XapakTepuctunky sogopogHbiM coegnHeHnAaAM HeMeTarsos.

12. [aTb xapakTepucTuky knaccy «Okcuapbl»: onpeaeneHne, HOMeHKNaTypa,

Krnaccuukauma, cBOMCTBA, NoslydeHune.

13. [aTb xapaktepucTuky knaccy « OCHoBaHUsI»: onpeaeneHne, HoMeHkKnaTypa,

Knaccugukauusi, CBOMCTBA, Nofy4YeHue.

14. [aTb xapakTepuUcTuky knaccy «Kucnotbi»: onpegeneHue, HOMeHkKnaTypa,

Krnaccuukauma, cBOMCTBA, NoslydeHune.

15. JaTb xapakTepucTuky knaccy «Conu»: onpeaeneHue, HOMeHKnaTypa,

KnaccuguKkauusi, CBOMCTBA, NonyYeHue.

16. OxapaKTepM3OBaTb OKUCINNTESTIbHO — BOCCTAHOBUTEIIbHbIE pPEeaKkUunn. anBeCTI/I

npumepbl OBP ¢ anekTpoHHbIM 6anaHcoMm.

17. OxapakTepu3oBaTb NpoLecc rmaponmaa.

18. OxapaKkTepu3oBaTb NPOLIECC 3NEeKTPONMTUYECKOW AnuccoLmaLmn.

19. latb 06LU,yPO XapaKTepucTuky LWenoYHbIM MeTansnam.

20. [aTb 06LLy0 XapakTePUCTUKY LLLENIOYHO-3EMENbHbIM MeTaram.

21. [JaTb obLLyto XapakTepuCTUKy MHEPTHbIM (GnaropoaHbIM) ra3am.

22. [laTb 06LLYy0 XapaKTePUCTUKY rasioreHam.

23. [aTtb 06LLy0 XapakTepuCcTMKy pacTBoOpamM B HEOPraHUYeCKOM XUMUMW.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx

lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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24. [JaTb XapaKTepuCTUKY CBOUCTBY «aMdOTEPHOCTb» MPOCTbIX U CIOXHbIX
HeopraHM4YecKk1x BeLLLECTB.

OpeaHu4yeckas Xumusi:

25. OxapakrepusoBaTb NOHATUE «MN30Mepuny» opraHMYeCcKUX CoOeANHEHNN:
Knaccudgukaumsi ¢ npuMmepamu.

26. OxapakrepusoBaTtb TUMbl peakunin B OpraHM4eckon XMMmnm.

27. Onucatb TUNbl rMdpMaM3aLmMm OpraHNYeCcKnX BeLLECTB.

28. lNepeyncnuTb OCHOBHbIE NOSIOXEHUS XUMUYECKOTO CTPOEHUSA OpraHNYeCcKnX
BewlectB A.M. bytneposa.

29. [laTb 06LLy0 XapakTepPUCTUKY Krnaccy «ArnkaHbly»: onpeaeneHue, CTpoeHue,
roMosIorm4eckmun pag, HoOMeHknaTtypa, nsomepusi, msndeckme n XuMmyeckme CBOMCTBa,
nosiyvyeHue.

30. [aTb 0bLyt0 xapakTepUCTUKY Knaccy «ArkeHbl»: onpeaeneHue, CTpoeHue,
roMOSIOrM4YecKUn psd, HOMeHkKnaTypa, U3soMepus, pusndeckne n Xummyeckme CBOMCTBA,
nony4yeHne. OBHapyxeHne Ka4eCTBEHHbIMU peakunamu.

31. daTb obLyt0 XapakTepUCTUKY Knaccy «AnkagueHbl»: onpeaeneHme, CTpoeHme,
roMOSIOrMYeCcKUn psa, HOMeHKaTypa, U3oMepus, pusndeckne n Xummyeckme CBOMCTBA,
nonyyvyeHne. OBHapyxeHne Ka4eCTBEHHbIMU peaKkLmsiMu.

32. [laTtb 06LLYy0 XapakTePUCTUKY Knaccy «AINKUHbIY»: onpeaeneHne, CTpoeHue,
roMoJSIorm4eckumn psag, HOMeHknaTtypa, nsomepusi, nsndeckme n XuMmyeckme CBOMCTBa,
nonyyvyeHne. OBHapyxeHne Ka4eCTBEHHbIMU peaKkLUsiMu.

33. [aTtb 06Lyto XxapakTepucTUKy apoMaTn4eCcKnm CcoeguHEHUsIM Ha npumMepe
OeH3ona: onpegeneHne, CTpoeHne, roMONOrMYecknin paa, HoOMeHknaTypa, nsomepus,
dunsnveckme n xmummnmyeckme CBOMUCTBa, nonyyeHne. ObHapyxXeHne ka4yecTBEHHbIMU
peakumsmun.

34. [aTb 06Ly0 XapakTepuUCTUKy Knaccy «Anbaeruabl»: onpegeneHune, CTpoeHue,
roMoJSIoOrm4eckmun psag, HOMeHknaTtypa, nsomepusi, nsndeckme 1 XuMm4eckme CBOMCTBa,
nony4yexHne. OBHapyxeHne Ka4eCTBEHHbIMU peaKLMsIMU.

35. [aTb 06Lyto xapakTepucTuKy knaccy «KeToHbl»: onpegeneHune, CTpoeHune,
roMOSIOrMYECKU psa, HOMEHKNaTypa, U3oMepus, Pusndeckne n Xummyeckme CBOMCTBA,
nosiyyeHue.

36. JaTb obLLyto XapakTepncTuKy npeaesibHbiM 0AHOATOMHbBIM CriMpTaMm:
onpeaeneHne, CTPoOeHne, roMosiorMyecku psaa, HoMeHknartypa, usomepus, usmyeckme n

XUMUYECKME CBOUCTBA, nojsiydyeHune. O6Hapy>|<eHV|e Ka4eCTBEHHbLIMU peakKunaMN.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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cnupTam: onpeaeneHne, CTPOeHNe, HOMeHKNaTypa, pmuanyeckme n XMMmyeckne CBOMCTBa,

nonyyeHne. OBbHapyxeHne Ka4eCTBEHHbIMU peakunamu.

38. JaTb obLuyto xapakTepucTuky knaccy «lpoctblie acpmpbi»: onpegenexuve,
CTPOEHUEe, HOMeHKNaTypa, pmnsndeckne n XMMmnyeckme CBOMCTBa, NoslyvyeHne.

39. [aTtb obLyto xapaktepuctuky knaccy « CrnoxHbole acoumpbl»: onpegeneHme,
CTpOEHMe, HOMeHKNaTypa, PU3n4eckme u XuMmn4eckne CBOMCTBa, NoriyyeHune.

40. [atb o6LLy0 XapakTepucTuky npeaenbHbIM OGHOOCHOBHBIM KapOOHOBbIM
Kncnotam: onpegerieHme, CTpoeHme, roMosiormyecknin pag, HoMeHknaTypa, nsomepus,
dom3n4eckme n Xmummyeckne CBOUCTBa, NnosyyeHue.

41. [NaTb 06LLY0 XapaKTEPUCTUKY BbICLLUNM XMPHBIM K1CIOTaM: onpeaeneHue,

CTpoeHue, Krnaccndukauma, roMosiorndeckun pag, HoMeHknaTtypa, nsomepusi, omsndeckme

N XMUYEeCcKne CBONCTBA, NosyveHune.

42. [aTb 06Ly0 XapakTepucTuky Kraccy «>Kupbi»: onpeaeneHue, CTpoeHue,
HOMeHKnaTypa, msanyeckne n XMuMmmnyeckme CBOMCTBa, NoslyyeHme.

43. [aTb 06Ly0 XapakTepUCTUKY Kraccy «YrneBoabl» Ha npuvepe
MOHOCaxapuaoB: onpeaeneHne, CTpoeHne, roMosiIorMyecku psa, HoMeHKnaTypa,
n3omepus, pusndeckne n xXmmmyeckme CBonCTBea, nonydeHune. O6HapyxeHune
Ka4yeCTBEHHbIMU peakumsiMu.

44. Nlatb 06LLY0 XapakTepUCTUKy Aucaxapugam: onpeaeneHme, CTpoeHue,
HOMeHKnaTypa, nsomepusi, Pmsanyeckme n XMMmnM4eckne CBOMCTBA, NosyyvyeHme.
O6HapyXeHne Ka4yeCTBEHHbIMU pPeakLNAMM.

45. [laTb 06Ly0 XapakTepPUCTUKY Kraccy « AMUHbI»: onpeaeneHne, CTpoeHne,
Krnaccuukauma, HoMeHknaTypa, nsomepus, pusnyeckne n XuMmyeckme CBOMCTBa,
nosiy4yeHue.

46. [aTb 06LYy0 XapakTepUCTUKYy aMUHOKUCOTaM: onpeaenieHme, CTpoeHue,
HOMeHKNaTypa, usn4eckme n Xmummn4eckme CBOMCTBa, bruonormyeckasa porb.

47. NaTtb obLyo xapakTepuctuky benkam: onpegeneHve, CTpoeHue,
HOMeHKnaTypa, hmusndeckne n XxMmmmuyeckne cBomncCTBa, bruonorndyeckasa porsib.

48. Onucatb obnact NnpuMmeHeHus npeaesnbHbIX yrnesogopoaos. OKTaHoOBOE
4yncno.

no Buonorum:
BeeodeHue:

1. YT0 n3yvaet Guonorma?

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycs 8 1C Konnedx
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[aTtb onpeperieHne BMpycos.

Kak Hay4HO HasbiBatoTCcAa 6akTepun?
Kakyto dhopmy nmetoT BUOPMOHbLI?

Kak HasbiBatoTCa KONoHun 6aktepun?

© © N o a0 bk~ 0w D

NmetoT nn BUPYCbI KNETOYHOE CTpoeHne?

KakoBo cTpoeHne 060no4kn 6aktepmin?
KakoBa nonoxumtenbHasa posib 6akTepui B XXU3HW YenoBeka?

UTo Takoe romeocTtas XuBbIX OpFaHI/ISMOB?

10. D,J'IFI KakKnx XuBbIX OpraHnM3MoB XapaKTepeH TKaHEeBbIN YpOBE€Hb OpraHmn3auunu

Xuson npupoabl?

YueHue o knemke:

11. Kakue BellecTBa OTHOCATCS K MOHOcaxapvaam?

12. KakoBa goyHKUMA Nunnugos?

13. lMepeuncnutb azoTuctole ocHoBaHus OHK.

14. Hasatb dpyHkuum PHK.

15. Kakme opraHoumabl XapakTepHbl Ansi pacTUTENbHbIX KNEeToK?

16. KakoBa dyHKLMA BaKyonu?

17. Kakue KneTku OTHOCATCS K SyKapI/IOTaM?

18. Y1o Takoe meTabonuam?

19. DHepreTMyeckMin unu nnacTnvecknin obmeH nNpoucxoguTt C BbICBODOXAEHMEM

3Heprum?

20. KakoBa cpyHkums OHK?

OpeaHu3sm. PasamHoxeHue u uHousudyasibHOe pa3gumue opa2aHu3MOos:

21. KakoBo npenMyLLecTBO NOMOBOro pasMHoXeHUst Hag 6ecnonbiM?

22. YTo Takoe napTeHoreHes?

23. Ha kakom aTane HaynHaeTcs pa3MHOXeHne opraHmsma?

24. CKOnbKO YacoB ANUTcs MHTepdasa Mutosa?

25. OT 4ero 3aBuCcuUT npoAOITXNTESNIbHOCTb OEJIEHNA B MuTO3€e?

26. B uyem 3aknwo4vaetca buonormnyeckoe

3Ha4yeHne mutosa?

27. KakoBbl OTANYUTESIbHbIE NPU3HaKn I'IpOC*)a3bI MUTO3a OT Meno3sa?

28. CkonbKo KneTok obpasyeTcs B pesynbtate Muto3a?

29. Kakue npouecchl nponcxoasT B Tenodgase Mutosa?

30. B 4yem 3aknwo4vaeTca CXOACTBO 3apofbllien npeacrasuTernien pasHbiX rpynn

MO3BOHOYHbIX?

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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OcHoBbI 2eHeMUKU U cenekyuu:

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

YTo n3yyaeT Hayka reHeTuka?

KT0 aBnsieTCcst OCHOBOMOSOXHUKOM FreHETUKUN?

B kakom rogy MeHgens cdopmynmnpoBasn CBOU 3aKOHbI?
Kak Ha3biBaeTcs BTOpon 3akoH MeHagensa?

KakoBa cxema ckpelunBaHnsa TpeTbero 3akoHa Mengena?
Kakoe ckpelumBaHue HasbiBaeTCca AurnbpunaHoim?

Kakune npusHaku Ha3blBalOTCSA cueneHHble C NosioM?
Hacnepgytotca nu mogmdmkaummn?

MpuBecTn npumepbl MyTaLMOHHON N3MEHYNBOCTW.

'ae pacnonoxeHbl reHbl?

O80/1OUUOHHOE Yy4YeHUe:

41.

B uem 3akntovaetcsa 3HadeHune JinHHea K. mn XK. Jlamapka B passutuu

3BOJIIOLIMOHHBLIX naen B ouonornn?

42.
43.
44.

KakoBbl pe3ynbTaTbl UICKYCCTBEHHOIO M €CTECTBEHHOrO 0T6OPOB?
3HayeHne UCKYCCTBEHHOro 1 eCTECTBEHHOIO OTOOPOB Arsi 3BOSIOLMMN.

B uem 3akntoyaeTtcs 3HadeHue I'IpI/I06peTeHHbIX NPpMU3HaKoB A1A OpraHM3mMoB B

MCKYCCTBEHHOM U €CTECTBEHHOM OT60an?

45.
46.

KakoBbl kputepun Bnga?

B 4em npuuunHa reorpadgumyeckoro BuaoobpasoBaHma?

47. KTo saBnsieTcA  OCHOBOMOJSIOXHMKAMW  COBPEMEHHbLIX MpPeAcTaBneHunh o
BngoobpasoBaHnn?
48. Yt0 Takoe 6opbba 3a cyuiecTtBoBaHNE?

AWN?

49. [NaTb onpeaeneHue nonynsuumn.

50.

MpuBecTn NpUMepbl MEXBUO0BOW 60pLObI

Hcmopus pa3eumusi XU3HU Ha 3emne:

51.

52.
53.
54.
55.
56.
57.

oe HaxoguTtcs cpega BO3HUKHOBEHUA XWU3HWU COrnacHo rmnortese OnaleHa

Bo3MOXHO N1 BO3HMKHOBEHME XU3HN Ha 3emre cenyac?

Kakasi Hayka nsy4yaeT UCTOPUIO XKMBbIX OpraHn3mMoB Ha 3emne?
Ckonbko neT Hasag cdopMmpoBanach nnaHeta 3emns?

B kakown ape nponcxoauT pacuBeT HACEKOMbIX, NTUL,, MIIEKONUTAKOLWMX?
Kakune xuBble opraHn3ambl OTHOCAT K NPOKapMoToOM?

B yuem cxoacTBo yenoBeka 1 4enoBekoobpasHbiX 00e3bAH?

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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58. KakoB nctopuyeckuii BO3pacT aBCTpanonmMTeKkoB?
59. B 4yem 3aknioyalTCcs  OTNMYMTENbHble  MpU3Haknm  obpasa  KuU3HK

HeaHaepTanbueB?

60. Kak BHellHe oTnnyaeTcs eBponeovaHas paca?

4.CBepgeHusA o choHae OLEHOYHbIX CPeaAcCTB U ero corriacoBaHume

doHA OUeHOYHbIX cpeacTB anga atrectaumm no gucumnnuHe OO[.12. «EcTecTBO3HaHNE»

npeactaBnsietT cobor KOMMOHEHT OCHOBHOM 0Ob6pasoBaTesibHOM MporpaMmbl CpPeaHEro

npodeccunoHanbHoro obpasoBaHms no cneumanbHocTn 15.02.12 MoHTax, TexHW4eckoe

obcnyXuBaHMe M PEMOHT NPOMbILLSIEHHOrO 06opyaoBaHus (Mo oTpacnsam).

®oHA OLIEHOYHBIX CPEACTB PACCMOTPEH M 0000peH Ha 3acefaHNM METOANYECKON KOMUCCU

((ryMaHI/ITaprIX ONCUUNMITMH N eCTEeCTBO3HaHNA»

MpoTtokon Ne 9 ot «18» masa 2022 r.

Mpencenartens MeTOAMYECKON KOMUCCUN

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx

lNposepsb akmyarnsHOCMb 8epcull o opuauHary, xpaHsawemycs 8 1C Konnedx

M.I". bypneTtosa/
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