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1. MACIIOPT PABOYEHN MIPOT'PAMMBbBI YYEBHOM JUCIHUILINHBI
OVY /.12 EcrecTBO3HAHHUE

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

Pabouass mporpamma y4eOHOW ITUCIUIUIMHBI SIBISIETCS YacTbiO IMPOTPAMMBI
MOATOTOBKHU crieranucToB cpeanero 3seHa (manee III1C3) B cootBercTBUM ¢ OI'OC
CIIO no cnennansHocTH 38.02.01 DKOHOMUKA M OyXTranTepCcKUil yyeT (1Mo OTpacisiM)

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3:
VYueOHas TuCHMIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

1.3. esn v TpeOOBAHUA K pPe3yJibTATAM OCBOCHHMS Y4€OHOM IUCHMILJIMHBI:

N3yyeHnue QUCHUIUIMHBI HAMpaBieHO Ha (OPMHUPOBAHHUE OOIIMX KOMIIETCHIIUH,
BKJIFOYAIOMINX B c€0s1 CIOCOOHOCTH:

OK 02. OcymecTBisiTb MOHUCK, aHaIW3 W HHTEPIpETAu0 HHGOpMaIHH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MpOo(PeCcCHoHaATBHOMN AeSTEIbHOCTH;

OK 07. ConericTBoBaTh COXPaHECHUIO OKpY’KaroIIen cpenpl,
pecypcocbepexkennto, 3h(PEeKTUBHO AEMUCTBOBATH B UPE3BbIYANHBIX CUTYAITUSX;

OK 09. Hcnonp3oBarh MHYOPMAMOHHBIE TEXHOJIOTUU B MPOPECCHOHAITBHOU
NEATEIIBHOCTH.

B pe3ynbraTe ocBOEHUS Y4eOHON AUCHUILIMHBI 00YYaIOIIUIICS JOJDKEH T0CTUYb
CIEAYIOIINE PE3YIbTATHI:
JUYHOCmHbLE:

— YCTOMYMBBIN MHTEpPEC K UCTOPUU U JOCTHIKEHUSM B O0JACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUMCKNE €CTECTBEHHbIE HAYKH;

— TOTOBHOCTHh K MPOJOJIKEHUIO O0Opa30BaHUs, MOBBINICHUIO KBaTU(HUKAIIUU B
n30paHHON MpodecCHOHATBHON JACATETBHOCTH C MCIOJIB30BAaHUEM 3HAHWUN B 00JIaCTH
€CTEeCTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUM B 00JIACTH €CTeCTBEHHBIX
HayK JUIs 4YeJoBeKa U OOIIecTBa, YMEHUE WCIOJIb30BaTh TEXHOJIOTUYECKUE
JTOCTUXKEHUS B 00JIacTh (PU3UKHU, XUMHH, OMOJIOTHM JJISI TOBBIMICHUS COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BIOpaHHOU TPOQeCcCHOHaTbHON NeATeIbHOCTH;

— YMEHHE MPOaHAIU3UPOBATh TEXHOTCHHBIC MOCIEICTBUS [JIsi OKPYKAIOIIEH
cpenbl, OBITOBOW U MPOU3BOACTBEHHOM JI€ATEIbHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIBHO JTOOBIBATH HOBBIC ISl CEOSI €CTECTBEHHO-
Hay4YHbBIC 3HAHUSI C UCTIOIB30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHHKOB WH(OPMAITIH;

— YMEHHUE YIpaBIsATh CBOEH IMO3HABATEJIBHOW JESTEIbHOCTHIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO PA3BUTHS;

— YMEHHME BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMAaHJE IO
pelieHno oOIMKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIE!

— OBJIQJICHWE YMEHUSMH M HaBBIKAMHU Pa3JIMYHBIX BHJOB I[103HABATEJIbHOU
NEATEeIbHOCTH JIJIsl U3YUEHHUS Pa3HbIX CTOPOH OKPY>KAIOIIEeTr0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUA (HAOJIIOACHUS, HAYYHOIO
AKCIIEPUMEHTA) JUIsl M3YYEHHs] PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI
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MHpa, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTHh CTAJIKHBATHCA B MPOGECCHOHATBHON
coepe;

— YMEHHE ONpeeisaTh eI U 3aJauM ACSITEIbHOCTU, BHIOUpATh CPEACTBA IS
UX JIOCTMO)KCHHS Ha MPAKTHKE;

— YMEHHUE€ MCMOJb30BaTh PA3IMYHbIE UCTOUHUKH ISl TIOJYYEHUSI €CTECTBEHHO-
Hay4yHOM wuHGOpPMAIMU U OICHUBAaTh €€ JOCTOBEPHOCTh IS  JIOCTHUKEHUS
MOCTABJICHHBIX 1IeJIel U 3a]1ay;

npeaMeTHbIE:

—  c(OpPMHUPOBAHHOCTh  TPEACTABICHUNA O  IIEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHO-HAYYHOUW KapTHUHE MUpa, NPUPOJE KaK €JAUHON IIEJOCTHOW CHUCTEME,
B3aMMOCBSI3M 4EJIOBEKA, NPUPOJLI M OOLIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceneHHOM;

— BIAJICHUE 3HAHUSIMU O HauOoJee BAXKHBIX OTKPBITUSX U JOCTHXKCHHUSIX B
00JIaCTH €CTeCTBO3HAHUS, MOBIUSBIIMUX HA IBOJIIOIUIO NIPEJICTABICHUNA O TIPUPOE, HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— c(hopMUPOBAaHHOCTh YMEHHUS NMPUMEHSATh €CTECTBEHHO-HAYYHBIC 3HAHUS JUIS
OOBSCHEHMSI  OKPYXKAIOIIMX  SIBIICHUW, COXpPAaHEHUS 370pOBbsi, oOecreueHus
0€30MacHOCTH  JKM3HEACATEIBHOCTH, OEpeKHOro  OTHOIICHUS K  MPUPOJE,
PalMOHAIIBHOTO TMPUPOJIOINOJIB30BAHUS, @ TaK)Xe BBIMOJHEHUS POJIM TPAMOTHOIO
OTPEOUTEIS;

— c(pOpMHUPOBAHHOCTH MPEJCTABICHUI O HAYYHOM METO/I€ MIO3HAHUS MPUPOIBI U
CpPEACTBAaX HU3Y4YEHHUS Meramupa, MakpoMHpa U MHUKPOMHpPA; BJIAJCHUE IpPUEMaMU
€CTECTBEHHO-HAYUYHBIX  HAOJIOJICHUM,  OMBITOB,  HCCIEIOBAHMN U  OICHKH
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB;

— BIIQJICHUE TOHSITUHUHBIM ammapaToM €CTECTBEHHBIX HAyK, IO3BOJISIOMIUM
MO3HaBaTh MUP, Y4aCTBOBaTh B JUCKYCCHUSIX IO €CTECTBEHHO-HAy4YHBIM BOIIPOCAM,
UCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKKA WHGOPMAIMK JJIsl MOJATOTOBKH COOCTBEHHBIX
paboT, KpUTUYECKH OTHOCUThCA K cooOmeHusiMm CMU, coxpepxammm Hay4dHYIO
uH(bOpMAITHIO;

— c(opMUPOBAHHOCTh YMEHUN TOHMMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS JUISI  Ka&XIOro YeJIoBeKa, HE3aBUCHUMO OT ero mnpodeccuoHaIbHON
NeSTeIbHOCTH, pa3inyaTh (GaKThl U OIICHKH, CPABHUBATH OIEHOYHBIC BHIBOJIbI, BUJICTh
UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b C KPUTEPHUSIMU C ONPEIEIEHHONW CHUCTEMOMU
LIEHHOCTEM.

1.4. KotmyecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHOM JMCHUIIMHBI:
MakcumanbHas yueOHasi Harpy3ka oOydaromierocst 108 yacos, B Tom umcie:
00s13aTeIbHOM ayTMTOPHOM yueOHOM Harpy3ku oOyuarorierocst 108 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTLIMHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl

O0beM yacoB

MakcuMaabHas ydeOHasi HArpy3Ka (Bcero mo nporpaMme JUCIUIIHHBI) 108
O6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 108
B TOM YHUCIIE:

ITCKITUH, YPOKHU 96
MPAKTUYECKHUE 3aHATHUS 12

[TpomexyTouHas aTTectanus B popme:

Il cemecTp - muddepeHIMPOBAHHBIN 3a4ET

| cemectp - mpyrue GpopMbl KOHTPOIS (CpeAHMIA Ol MO TEKYIIMM OLIEHKaM YCIIeBa€MOCTH)




2.2 TemaTnuyeckui MJIaH U coaep:kanue ydyeOHoi qucuunanasl OY /.12 EcrecTBo3HaHMe

HaumenoBanue Conep:kanue y4eOHOro MaTepuaJia, JadopaTopHble U MPAKTHYECKHUE Oo0bem YpoBeHb Koabi
pa3/iesioB U TeM 3aHAITHS, CAMOCTOSITeIbHAs padoTa o0yuyarouierocs, Kypcosas padora 4acoB OCBOEHHUSI | KOMIIETeHUMH,
(mpoekT) (eciu IpeyCMOTPEHbI), HHbIE BU/IbI y4eOHO#i padoThl B ¢dopmupoBanu
COOTBETCTBHU € Y4eOHBIM IJIAHOM 0 KOTOPbIX
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4
DOU3SUKA (nepBblii cemecTp)
Pasznen 1. Mexanuka 8
Tema 1.1. Coaep:xaHnue yueOHOT0 MaTepHaJia 2
Knnematnka Mexanuueckoe aBwxeHue. Cucrema orcuera. Tpaekrtopusi JBrkeHHs. [lyTb. 2 1 OK 02,07,09
[lepememenue. PaBHOMepHOe  mpsiMoiuHeHoe — aBMkeHHE.  CKOpOCTb.
OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMKECHMS. 3aKOH CIIOXKEHHSI CKOPOCTEH.
CpenHsist CKOpOCTb ITPU HEPAaBHOMEPHOM JBMKEHUU. MIHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE NpsIMOIMHENHHOE ABIKeHne. Y ckopeHre. CBoOOAHOE MajieHne
Tel.
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 4
JAunamuka Macca u cuna. BzaumonerictBue tein. 3aKoHbl TuHaMUKHU. CUJIBI B IPUPO/IE. 2 1
3aKOH BCEMUPHOTO TSATOTEHUS.
IIpakTuyeckoe 3ansaTue Nel «MccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT 2 2
Beca TeJay
Tema 1.3. Copepxxanue yueOHOIro MaTepmuaJa 2
3aKkoHBI Nmiynsce Tena. 3aK0OH COXpaHEHUs! UMITYJIbca. PeakTHBHOE JBHKEHUE. 2 1
coxpaHeHuss B | Mexanudeckas pabora. MomrHocts. Mexanuueckass »Heprusi. KuHeTnmdeckas
MeXaHUuKe sHeprusi. Kunernueckas osHeprus u pabora. [loTeHumanbHas sHeprusi B
rPaBUTALMOHHOM IIOJIE.
3aKOH COXpaHEHUs MOJHONM MEXaHWYECKON YHEPTrUun
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJIMHAMHUKH 4 OK 02,07,09
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 2
Moanekyasipgasi | ATOMHUCTHYECKasi TeOpusi CTpoeHHs BemiecTBa. HaOmiofeHus U OMBITHI, 2 1
¢puzuka MOJITBEPXKJIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BemiectBa. Maccsl U




pasMepbl MOJICKYIL

TerioBoe BMKEHHUE YaCTHL] BEILIECTBA. BpOyHOBCKOE NBM)KEHHUE.

WNneansupiii ra3. Temmeparypa Kak Mepa CpelHEH KHHETUYECKOW SHEpPruu
YacTHLl. Y PaBHEHHE COCTOSIHUS UI€ATIBHOTO ra3a.

Mogenp  KHIKOCTH. IToBepXHOCTHOE  HATSKEHHE U CMayuMBaHUE.

Kpucrannuueckue u amop@Hble BelecTBa.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasia 2
Tepmoannamuka | Buyrpennss sHeprus. PaboTa u Terinoorgada Kak criocoObl HK3MEHEHHUS 2 1

BHyTpeHHel sHepruu. [lepBrlit 3ak0H TepMOAUHAMUKH. TeIIOBbIE MALTUHBI U UX

MPUMEHEHHE

Pasznen 3. OCHOBBI JIEKTPOAUHAMUKH 10 0K 02,07,09

Tema 3.1. Coaep:xanue yueOHOTo MaTepHaJia 2
JIEKTPOCTATHK | B3anMonelicTBre 3apsKeHHBIX Tel. DIEKTPUUECKU 3aps/. 3aKOH COXpaHEHUS 2 1
a AIIEKTpUYECKOro 3apsaaa. 3akoH Kynona. DnekrpocraTuieckoe moie, ero

OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXKY HUMU
Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 4
IMocTosinHbI [TocTosiHHBII nekTpudeckuil Tok. Cuia Toka, HanpsHKeHUe. DIEKTPUIECKOe 2 1
TOK conpoTuBiieHUe, 3akoH OMa JUIsl y4acTKa 3JeKTPUUECKOH IeTH.

IIpakTnyeckoe 3ansiTue Ne2 «CO0opKa 37eKTPUUECKOH LIeMH, U3MEPEHNE CUITBI 2 2,3

TOKA W HANPSHKCHUS Ha €€ Pa3IMYHbIX yJacTKax»
Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 4
MarnuTtHoe MarHuTtHoe 1oJjie 1 €ro OCHOBHBIE XapaKTePUCTUKH. J[eficTBHE MAarHUTHOTO TOJIS 2 1
noJje Ha MPOBOJIHUK C TOKOM. 3aKOH AMIiepa.

DNeKTpPOABUTATENb. SIBJICHHE ANEKTPOMArHUTHOW WHTYKIIHH. 2 1

Paznen 4. Koyiedanusi 1 BOJIHBI 6 OK 02,07,09

Tema 4.1. Copepxanue y4eOHOIo MaTepuaJa 2
Mexannueckue CBobGomnbsie  konebanus. Ilepmom, wacTora ©  aMIUIUTyAa  KoJieOaHUH. 2 1
KoJIe0aHus u | lapmonnueckue konebaHus. MexaHWYECKHE BOJHBI M MX BUABL. 3BYKOBBHIE
BOJIHBI BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €ro UCIOJIb30BAHUE B METUIIMHE

U TEXHUKE.
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia 2
duekTpoMarHuT | CBOOOAHBIE  DJIEKTpOMarHuTHele  KoneOaHus.  KonebGaTenbHBI — KOHTYD. 2 1
Hble KOJeO0aHMs | DICKTPOMarHUTHOE ToJe. ONeKTpOMarHUTHbHIE BOJIHBI. CkopocTb
U BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH.




Tema 4.3. Copnepxxanue yueOHOIro MaTepuaJa 2

CaeToBbBIC Pa3BuTHe npencTaBieHuil 0 IPUPOIE CBETA. 3aKOHBI OTPAYKEHUS U MIPETOMIICHUS 2

BOJIHBI CBeTa.

Paznen 5. DiemeHTHI KBAHTOBOM PU3UKH 6 0K 02,07,09

Tema 5.1. Coaepxxanue yueOHOIro MaTepuasa 2

KBanroBbie KBanToBas runoresa [lnanka. @orosnexkrpudeckuii 3 exT. 2

CBOMCTBA CBeTa

Tema 5.2. Conep:kanue y4eOHOT0 MaTepuaJia 2

®uzuka aroma Monenu crpoenus atoma. OnsiT Pesepdopaa. 2

Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia 2

du3zuka CocraB U CTpOCHHE aTOMHOTO sA/ipa. PagnoakTuBHOCTh. PajgnoakTuBHbIE 2

aTOMHOI0 sIAPA | U3yYCHHs U UX BO3JCHUCTBUE HA KUBbIE OPTaHU3MBI. J[pyrue popmMbl KOHTPOIIS

M 3JIEMEHTAPHBIX | (cpeHMiA 0aJlT IO OIICHKaM TEKYIIeH yCTIeBaeMOCTH )

YaCTHI]

Yacrs 2. XUMMUMS (BTOpOI cemecTp)

BBenenue XuMmHuecKkass KapTMHAa MUpa KakK COCTaBHas 4YacTh ECTECTBEHHO-HAay4YHOU 2 0K02,07,09
KapTUHBI MuUpa. Poilb XUMHUM B U3HU COBPEMEHHOr0 00IIecTBa. XUMHUECKOE
colepkaHue yueOHON aucuuiuinHbel «EcTecTBO3HaHWE» TPH  OCBOCHHUHU
cnenuanbHocte  CIIO  coumanbHO-3KOHOMHYECKOTO U T'YMaHUTapHOTO
npoduieit npodeccroHabHOro 00pa3oBaHusl.

Pa3znen 1. O6masi 1 HeopraHuyeckasi XuMHs 14 0K 02,07,09

Tema 1.1. Copepxanue yueOHOro MaTepuasa 2

OcHoBHBIE [Tpenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUN 3IEMEHT U (OPMBI 2

NOHATHSA U ero cyuiectBoBanus. I[IpocTeie u cioxxHble BemecTsa. M3Mepenne BemecTsa.

3aKOHBI XMMHHU OcHoBHbIE 3aKOHBI XUMHUH. Macca aToMOB U MoJIeKy/l. OTHOCUTENbHbIE aTOMHAsI
U MoJekyJisipHas maccbl. Konndectso Bemecta. [locrossnHas ABoraapo.

Mousipaast Mmacca. 3akoH ABorajapo. MoJsipHbIi 00bEM Ta30B.

Tema.l1.2. Copepxanue y4eOHOro MaTepuasa 2

IHepuonnuecknii | Otkpritue Ilepuoanueckoro 3akoHa. [lepuonuyeckas cucreMa XUMHYECKUX 2

3aKOH M sanemenToB . 1. MenzaeneeBa. 3nauenue [lepuonnueckoro 3akoHa u

Ilepuonnueckas | [lepuoanueckoit cucreMbl XuMudeckux nemenToB Jl. V1. Menzaeneesa ans

cucremMa Pa3BUTHS HAYKU U TOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

XHMHUYECKHX




3JIEMCHTOB

JINR
MenpeeeBa
Tema 1.3. Conep:kanue y4eOHOT0 MaTepuaJia 2
Crpoenne KoBaseHTHas cBA3b: HENOAPHAA U noJsipHas. MonHas cBs3b. KaTHOHBI 1 2 1
BellecTBa. AQHUOHBI.
Xumuyeckue Mertannuueckas cBs3b. BoopoaHas cBs3b.
CBS3H
Tema 1.4. Coaep:xanue yue0HOro MaTepHaJia 2
Bona. PacTBopsl. | ®usnyeckne 1 XUMUYECKHE CBOWCTBA BOABI. Bona B mpupose, ObITY, TEXHUKE U 2 1
XuMHYecKue Ha [IPOM3BOJICTBE. 3arps3HUTENIN BOJBI U CIIOCOObI ounCTKU. JKecTkas Boja u ee
peaknuu ymsiruenue. OnpecHeHue Bo/ibl. ArperaTHble COCTOSIHUSI BOJIbI M €€ IEpEeX0/Ibl U3

OJIHOTO arperaTHOro COCTOSIHUS B Apyroe. PacTBopeHHMe TBEpIbIX BEIIECTB U

ra3oB. 3aBUCUMOCTb PACTBOPUMOCTHU TBEPJIbIX BELIECTB U Ia30B OT TEMIIEPATYPHI.

MaccoBast 107151 BeILIeCTBa B PACTBOPE KakK CIOCO0 BBIPAXKEHHUs COCTaBa pacTBOPA.
Tema 1.5. Coaep:xaHnue yueOHOT0 MaTepHaJia 4
Kunacenpurxanus | Oxcuibl, KUCIOTHI, OCHOBaHMsI, coid. [lonstre o ruaponmse coneid. Cpena 2 1
HEOPraHW4eCKHUX | BOJIHBIX PACTBOPOB COJIEH: KUCasl, HEUTpaibHas, menodHas. BogopoaHsiii
CoeIMHEeHuM M uX | nokasaress pH pacTBopa.
cBoiicTBa IIpakTuyeckoe 3ansaTue Nel Onpenenenue pH pactBopa coneil. 2 2,3
Tema 1.6. Copepxanue yueOHOIro MaTepuasa 2
MetaJibl 1 Mertannsl. O6uue puznyeckue 1 XuMU4YecKre cBOMCTBa MeTa/uioB. HemeTasl. 2 1
HEMeTaJLJIbI Obume uznyeckre 1 XUMHUUECKUE CBOICTBa MeTauIoB. BaxkHeime

COEIMHEHUS METAJVIOB M HEMETAJIOB B IIPUPOJIE U XO35HCTBEHHON

JESITEIBHOCTH YEJIOBEKA.

Pa3znen 2 Oprannyeckasi XuMus 18 0K 02,07,09

Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 2
OcHoBHbBIE =

OcCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUSI OPTaHUYECKUX COSAUHEHHM. 2 1
TOT0AEHUH MHuoroo6pa3ue opranndeckux coequHeHuil. [lonstue nsomepuu.
TeopHuu
CTpPOeHus
OpPraHu4ecKux
cOeIMHEeH U
Tema 2.2. Copnepxanue yueOHOIo MaTepuaJa 2 1
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Yraesoaopoasl | Yriesonopoasl. IIpenenbHble U HENpeaeIbHbIE YIIIEBOAOPOAbL. Peakuus
nonumepuszanuu. I IpupoaHbie HCTOUHUKHN YTIE€BOAOPOAOB. YTIIEBOIOPObI KaK
OCHOBA MEXKIYHAPOJHOT'O COTPYAHUYECTBA U BAXKHEUIINI UCTOYHUK
dbopmupoBanus 6romrera PD.
Tema 2.3. Coaepxxanue yueOHOIro MaTepuaJa
Kucnopoaconep | Kucnoponcoaepkaiue opranndyeckue Bemiectsa. [IpencraBurenu 2
JKamue KUCJIOPOACOAEPKALIMNX OPraHUYECKUX COCIMHEHNI: METUIIOBBIN U 3TUJIOBBIN
OpraHn4yecKue CHUPTBHI, MIULIEPUH, YKCYCHAs KUCIOTa. JKUpPbI Kak CI0XKHbIE dPUPBHI.
BellecTBa
Tema 2.4. Coaep:xanue yue0HOro MaTepHuaJia
YriaeBoabl YrieBobl: TIIH0K03a, KpaxMall, HEJIJTI0JI03a 2
Tema 2.5. Coaep:xanue yue0HOro MaTepHaJia
A3zorcoaep:kamy | A3oTcoJeprKaliie OpraHM4ecKue CoeIMHEeHUsl. AMMHbBI, aMUHOKHUCIIOTBI, OEJIKHU. 2
e opranndeckue | Ctpoenue u Ouonoruyeckasi GyHKIIHS OEIKOB.
COETUHEHHUS.
AMHHOKHCJIOTHI
Tema 2.6. | Coneprxkanue y4eOHOro0 MaTepuajia
DepMeHThl. DepMeHTBI, BAUTAMUHBI 2
BuramuHbIl.
Tema 2.7. | Copepxanue y4eOHOI0 MaTepuaa 2
HckyccrBennbie | MckyccTBeHHbIE MOaUMeEpPbl. CHHTETUYECKHE OPTaHUYECKUE COSMHEHMUS. 2
NoJIMMephbl.
CuHTeTHYECKHE
OpraHn4ecKme
coeMHEeHUs!
Tema 2.8. | Conepxanue y4eOHOIro MaTepuaJa 4
XumMnuyeckue XVMHYECKHUE IIEMEHTHI B OpPraHU3Me uesoBeka. OpraHndyeckue u 2
3JIeMEHTBbI B | Heopranuyeckue BemiectBa. OCHOBHbIE )KU3HEHHO HEOOXOMMbIE COSMHEHMS:
KJIETKAX 3KUBBIX | OCTKHU, YIIIEBOIbI, )KUPBI, BATAMUHBL. YTIEBOJIbI — IJIaBHBIA UCTOYHUK YHEPTHH
OpraHu3Max opranusma. Posb xupoB B opranuzmMe. X0oJeCTepUH U €ro poiib B 3I0POBbE
yesioBeka. MuHepaibHble BEIIeCTBA B IPOJYKTaX MUTAHUSI, MUIIEBbIE JOOABKU.
COhaslaHCUpOBAaHHOE MTUTAHUE.
Tema 2.9. | Xumus B 6bITy. Bona. KauectBo Bojbpl. Moromuye 1 YUCTSIIME CPECTBA. 2
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Xumus B ObITY

| [TpaBuia Ge3omacHOi pabOTHI CO CpeACTBAMHU OBITOBOW XHMUHU.

BHNOJIOI'us

Pa3znes 1. buoJsiorusi — cOBOKYIIHOCTBH HAYK 0 KUBOIl PUPOJIE.

Tema 1.1. Coaep:xanue yueOHOT0 MaTepHaJia 2 OK 02,07,09
Buosorns — JKuBas npupona kak 00bEeKT n3yuyeHus: Onoaoruu. MeToapl uccie0BaHus 2 1
COBOKYITHOCTD KUBOU TpUpPoabl B Onosoruu. Onpenenenue Ku3Hu (C IpUBICYCHHEM
HAYK 0 KHBOM MaTepuaia U3 paszienoB GU3UKU U XUMUH). Y POBHU OpraHU3AIMH KU3HU.
npuposje.
Metoanl
HAY4YHOI0
MO3HAHUSA B
O0MoJIoruun
Pa3nen 2 Kiierka 12 0K 02,07,09
Tema 2.1. Coaep:xanue yueOHOT0o MaTepHuaJia
OcHoBHBIE OcHOBHBIE IIOJIOKEHHs  KJIETOYHOM Teopuu. Kierka -  CTpyKTypHO- 2 1
MOJI0KEeHU S ¢dyHKIMOHANBHAS (3TIEMEHTapHAs ) €AMHULA KU3HU. VICTOpHS N3ydeHUs KIIETKH.
KJIETOYHOM Crpoenue kieTku. IIpokapuoThl 1 3yKapuoThl — HU3LIME U BBICIINE KIETOUHBIE
TeOpUuH opranu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH DYKapHOT.
IIpakTuyeckoe 3ansaTe Nel CpaBHEHUE CTPOEHHS KIETOK pacTeHUH U 2 2,3
KUBOTHBIX.
Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia
DOyHKIHMA VYrneBoas! u munuabl B kieTke. CTpykTypa U Onosiornyeckue QyHKIIMN OEIKOB. 2 1
0eJIKOB,
YIJ1eBO/IOB M
JIMNUJA0B B
KJIeTKe
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia
HyxkJienHOBbIE Kierounoe sgpo. @yHKIMA sApa: XpaHEHWE, BOCIPOU3BEIACHUE M Iepeada 2 1

KHCJOTBI U UX
POJb B KJIETKE

HACJIE/ICTBEHHON WH(pOpMAalUU, PETYyJsUs XUMHYECKOM aKTUBHOCTH KIETKH.
Ctpykrypa ¥ GYHKIUEM XpPOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
CrpoeHne HyKJIEOTHAOB U cTpyKTypa noiauHykiaeotuaHbix nenei JJHK u PHK,
ATO.

Tema 2.4. O0Men

Coaep:xanue yueOHOro MaTepuaJia
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BellleCTB U OOMEH BEIIECTBOM M JHEPruedl ¢ OKpYXKalollel cpeloil Kak HeoOXoaummoe 2
npeBpalleHue YCIIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.
JHEPruM B
KJIETKe
Tema 2.5. | Conepxxanue y4eOHOro0 MmaTepuajia
HexkJieTounbie Hexnerounoe cTpoeHue, >KU3HEHHBIH LUK M €ro 3aBUCUMOCTb OT KJIETOYHBIX 2
(dopMmbI KU3HH - | dopM xu3HU. Bupycsl — B030yauTenn nHGEKINOHHBIX 3a001€BaHMi; TOHATHE
BUPYCBI U | 00 oHKoBHpycax. Bupyc mmmyHnonedunmra uvenoseka (BUY). Ilpodunakruka
0axTepuodaru BUY-undexun.
Pa3nes 3. Opranusm
Tema 3.1. Coaep:xanue yue0HOro MaTepHaJia 10
Opranusm - Mmuoroo6pa3ue opranuzMoB. OOMEH BEIIECTBOM M JHEPTHEH C OKpYKarolien 2 0K02,07,09
eMHOe LeJI0e cpemoil Kak HEoOXOAMMOE YCJIOBHE CYIIECTBOBAaHHUS JKHUBBIX  CHUCTEM.
CriocoOHOCTh K CaMOBOCIPOM3BEACHUI0O — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHu3MoB. JleneHune KJIETKM — OCHOBa pOCTa, pAa3BUTUS U
Pa3MHOKEHHsI OpraHu3MoB. becrnonoe pasmHoxkeHue. llomoBon mnpouecc u
noyioBoe pasMHoxkeHue. OIUIOAOTBOpEHHE, €ero OHOJIOrHYecKoe 3HaueHHeE.
[TonsitTue 00 MHAMBUAYAIBHOM (OHTOT€HE3), SMOPHOHAIBHOM (3MOpPUOTEHE3) U
noCTAMOPUOHANIBHOM pa3BUTUU. VHAMBUIYyallbHOE pa3BUTHE 4YEIOBEKA U €ro
BO3MOYKHBIE HAPYIICHUSI.
Tema 3.2. Copepxanue yueOHOro MaTepuaJa
Oomme OO0mue mpeAcTaBiICHUST O HACIEACTBEHHOCTH M M3MEHUMBOCTU. | eHeTnueckas 2
NPEACTABJCHHSA | TSPMUHOJIOTHMS M CHUMBOJIMKA. 3aKOHOMEPHOCTHM HacienoBaHusi. HacnenoBanue
0 npu3HaKoB Yy uesnoBeka. llomoBele Xxpomocombl. CILEMIEHHOE C  IOJIOM
HACJIEICTBEHHOC | HaclleJJOBaHHUE.
TH U
U3MEHYHBOCTH
Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia
Ipeamer, [lpenmer, 3amay U METOABI CEJNEKIMH. | eHeTHYeckHe 3aKOHOMEPHOCTH 2
3aJa4u ¥ cenekuuu. Yuenue H. Y. BaBuioBa o nmeHTpax MHOTO0OOpa3us U MPOUCXOKICHHS
MeTOoAbI KyJIbTYpPHBIX pacTeHui. buoTexHoyorusi, ee JOCTUKEHHUS, MEPCHEKTHBBI
ceJIeKIUH pa3BUTHSL.
Tema 3.4. Copepxxanue yueOHOro MaTepuaJa
Hacaeacrsennoc | O61mue npeicTaBieHus O HACIEICTBEHHOCTH U M3MEHYHBOCTH. 2
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Th H ['eHeTnyeckass TEPMUHOJIOTUS M CHUMBOJMKA. 3aKOHOMEPHOCTH HaCJEIO0BaHUS.
HeHacaencTBeHH | HacnenoBanue npusHakoB y denoBeka. [lomoBsle xpomocomsl. CreruieHHoe ¢
asi nojoM HacienoBanue. HacnencTBeHHble 0OJE€3HM 4YeIOBEKa, WX MPUYUHBI U
U3MEHYHBOCTh U | Ipo¢unakTuka. CoBpeMeHHbIE IIPEICTABICHHS O TeHE U T€HOME.
eé ['eneTnueckue 3aKOHOMEpHOCTHM  W3MeH4YMBOCTH. Knaccudukanus  dopm
OmoJiornyecKkasi | M3MEHYMBOCTU. BiMsHuE MyTareHOB Ha OpraHu3M YeJOBEKa.
poJib B IIpakTnyeckoe 3ansaTue Ne2 Onucanue ocoOeit Biia Mo MOpQOIOrHiecKoMy 2 2,3
IBOJIIOLNHU KPUTEPUIO
JKHBOI'0 MHpPa
Paznen 4. Bun

Tema Coaeprxanue yuyeOHOIro MaTepuaJa 4
4.1.9B0JIOHOHH | DBOJIOIMOHHAS TEOPHUS U €€ POJb B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO- 2 1 OK 02,07,09
asi Teopust HAyYHOU KapTUHBI MUDA.

Bun, ero kputepun. [lomynsnust Kak CTpyKTypHast €MHHIIA BUAA U IBOJIOIUH.

Cunrerndeckas Tteopus sBomonuu (CTD). JIBrkyliue CHIIBI 3BOJIOLNUU B

cootBercTBUM ¢ CTD.

Pesynbratel aBomtonnu. CoxpaHeHHe MHOroodpasus BHUAOB Kak OCHOBA

YCTOMYUBOTO

pa3BuTHs 6uocdepsl. [IpuunHbl BeIMUpaHus BUI0B. bruonornueckuil nporpecc u

OMOJIOTMYECKUI perpecc.
Tema 4.2. Copepxanue yueOHOIro MaTepuasa
I'mnoressl I'MnoTe3sl MPOUCXOKACHUS KU3HH. 2 1
MPOUCX0KACHHUA | YCIIO)KHEHHE JKHUBBIX OpPraHM3MOB Ha 3emiie B TpPOLECCe HBOJIOLUM.
KUZHU AHTpOIIOTE€HE3 U €ro 3aKoHOMepHOCTH. Jloka3aTenbCTBa pOJACTBA YENIOBEKa C

MJIEKOIIUTAIONIMMH  KUBOTHBIMH. OKOJOTMYECKHE (DaKTOpbl aHTpPONOreHes3a:

YCIIO’)KHEHUE TOMYJSIUOHHON CTPYKTYpbl BUZA, U3TOTOBJICHHWE OPYAMH Tpyna,

nepexo OT paCTUTENIBHOTO K CMEIIAHHOMY TUITY IMUTaHMS, UCTIOIb30BaHUE OTHSI.

[TosiBNeHNE MBICTUTEBHON I€SITEILHOCTH U YIEHOPA3JAEIbHON PEYH.

[TponcxoxkaeHne YeI0BEYECKUX pac.

Pa3znen 5. Ikocucremsbl
Coaep:xxaHue yueOHOro MaTepuaJia 8

Tema 5.1. VYyenue 00 skojmornueckux ¢akTopax, ydeHHE O COOOIIeCTBaX OPTraHW3MOB, 2 1 OK 02,07,09
DKOJOTHYEeCKH | yueHue o buocdepe.
e akTopsl Oxonorndeckue (akTopbl, OCOOEHHOCTH WX BO3JCHUCTBHSA. DKOJIOTHYECKAs
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XapaKTepUCTHKA BUA.

Tema 5.2. Conep:kanue y4eOHOIro MaTepuaa
IlonsiTue 00
[TonsiTre 06 SKOJIOTMYECKUX CUCTEMAX. 2
IKOTOTHHICCKHX Lenu nuranus, Tpoduyeckre ypoBHH. broreorenos kak sxocuctema. buocdepa -
cueremMax robanbHas dkocuctema. Yuenne B. WM. Bepnaackoro o 6uochepe. Poab KuBBIX
opranu3mMoB B Omocepe. buomacca. buonornueckuii KpyroBopor (Ha mpumepe
KpyroBopota yriepoja). OCHOBHbIE HalpaBiCHHs] BO3JCHCTBHUS 4YellOBEKa Ha
ounochepy.
Tema 5.3. Conep:xanue y4eOHOro MaTepuaia
EcrecTBennble | EcTrecTBEHHBIE M HCKYCCTBEHHBIE SKOCUCTEMBI. 2
" Tpancdopmarusi ~ €CTECTBEHHBIX  JKOJIOTMYECKHX  cucTeM. OcoOeHHOCTH
HCKYCCTBEHHBI | arpO3KOCHCTEM (arpoLeHO30B).
e 3KkocucTeMbl | MHoroo6pasue Bu10B. Ce30HHbIC M3MEHEHUS B IPUPOJIE.
IIpakTnuyeckoe 3ansitue Ne3 CpaBHUTENbHOE ONMCAaHUE ECTECTBEHHBIX 2
MIPUPOJIHBIX CUCTEM M arpOCHCTEMBI
Pa3nes 6. buonuka
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 2
buonnka-oqno | buoHMKa-0/1HO U3 HaNpaBiIeHUI OMOJIOTMH U KUOEPHETUKU 2
u3
HANPaBJICHUH
OounoJsiorum u
KHOCPHETHKH
IIpome:xyToyHasi arrecTanus-Iu(pdepeHpPOBAHHbIN 3a4€T 2
HToro mo nucuunimnHe 108
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3. YCJOBHUS PEAJU3AIIMA TIPOTPAMMBLI YUYEBHOM
JACHUTILIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM M CHUIIMHBI:

Peanuzanmss mporpamMmbl  TUCIUIUIMHBI  TpeOyeT Hamwuus KaOWHETa
€CTECTBO3HAHUSA [JISl TIPOBEICHUS 3aHATHI JIGKITMOHHOTO THUIIA, MPAKTUYCCKUX
3aHIATHH, B TOM YHCJIE TPYIIOBBIX, WHIWBHUIYAIbHBIX, MUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo MpenoaaBaTes;

- cHelUaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJMYECTBY
o0y4Jaronmxcs);

- TOCKa y4YeHHUYEeCKasl.

Texnuueckue cpeicTBa OOYyUECHHS:

- pabouee MeCTo Teiarora ¢ MOJIEMOM;

- MyJIbTUMEIUIHBIN IPOEKTOP, IKPaH;

- KOMIIBIOTEPHI yyaluxcs (paboune CTaHLUN);

- MpOTpaMMHOE OOECIieueHUE Il KOMIIBIOTEPOB Ha pabouyux MecTax ¢
CHUCTEMHBIM MPOTPAMMHBIM 00€CIICUCHUEM.

YueOHo-HarIsIHbIE TOCOOMS: TUIaKaThl, Yy4e€OHO-HArJsHbIE TOCOOuS,
oOecCIeunBaOIINEe TEMAaTHYSCKUE WLIIOCTpAllMd 1O  pabodeil  mporpamme
JTUCIUIUIMHBI, B TOM YHWCJE, BHIC0-ayJU0 MaTepUajbl, KOMIILIOTCPHBIC
TIPE3EHTAIINN.

KoMrmiproTep uMeeT HOCTyN K AJIEKTPOHHO-OMOIMOTEUHBIM CUCTEMaM,
BBIXOJ] B IJIOOATBHYIO CeTh MHTEpHET, OCHAIlleH JIMIIEH3UMOHHBIM MPOTPAMMHBIM
o0ecrieyeHueM.

3.2. Y4yeOHO-MeTOAMYECKOe W HHPOpPMaNMOHHOEe o0ecmeyeHHe

peaju3anuu Y4eOHOH JUCHMILIHHBI

OcHoOBHbBIE YUeOHbIe U3TaHUS

1. EcrectBo3nanne. Xumwus [abpuenssa  O.C., Octpoymo MW.T.
Oo6meoOpa3oBaTenbHas moArotoBka B yupexaeHusx CIIO. - 6-e wm3ad., crep. —
M.: Axagemus, 2020.- 240 c. https://academia-library.ru

2. EcrectBo3nanue. buonorus. Iabpuensn O.C., OctpoymoB I.T.
O6mieobpazoBaTenbHas noaArotToBka B yupexaeHusx CIIO. - 6-e uzmd., crep. —
M.: Akanemust, 2020.- 240 c. https://academia-library.ru

3. EctectBoznanne. Xumusa. [Madpuenssa O.C., Octpoymo W.T.
Oo6meoOpazoBaTenbHas moaAroToBka B yupexnaenusx CIIO. - 6-e uzad., crep. —
M.: Axagemus, 2018.- 240 c. https://academia-library.ru

4. TopenoB, A.A. KoHuenmum COBpEMEHHOTO €CTECTBO3HAHMS: Y4eO.
nocooue mis CIIO /A.A. T'openos.- 4-e¢ uza., nep. u gomn.- M.: IOpaiit, 2019.-
355c¢.- (ITpodeccuonanbuoe odpa3zoBanue) https://urait.ru/book/

JlonosiHUTEIbHBIE Y4eOHbIe U3IaAHMS
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https://academia-library.ru/
https://academia-library.ru/
https://urait.ru/book/koncepcii-sovremennogo-estestvoznaniya-449635

5. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHWK W TPAKTUKYM JIJIsI
cpenHero mpodeccruoHanbHOro obpazosanms / M. C. CwmmpaoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-e u3n. — Mocksa: U3narensctBo Opaiit,
2020. — 332 c. — https://urait.ru/book/

HNuTepHer-pecypcsnl

6. www. class-fizika. nard. ru («KmaccHas mocka st JTF0OO3HATEITBHBIX) ).

7. www. physiks. nad/ ru («®u3nka B aHUMAaIHASIX» ).

8. www. interneturok. ru («Bumeoypoku mo npeameTam mKOIbHON
IPOrPaMMBbD»).

9. www. chemistry-chemists. com/ index. html (a;ekTpoHHBIH XypHAT
«XUMUKHU U XUMUSI»).

10. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpbI»).

11. www. hemi. wallst. ru («Xumusi. O6pa3oBaTesbHbIN CAaUT A5
IIKOJIbHUKOBY ).

12. www. alhimikov. net (O6pa3oBaTenbHBIN CAaUT AJIs1 ITKOJIHHUKOB).

13. www. chem. msu. su (QnekTpoHHas OMOIMOTEKA 10 XUMHH).

14. www. hvsh. ru (xypHan «XuMHsI B IIKOJIE» ).

15. www. hij. ru ()kypHas1 « XUMHS U 5KU3HBY).

16. www. biology. asvu. ru (Bcs 6uosnorus. CoBpeMeHHasi OM0JIorus,
CTaThH, HOBOCTH, OMOJIMOTEKA).

17. www. window. edu. ru/ window (EguHoe okHO noctyna K
oOpazoBaTenabHbIM pecypcam MHTepHeTa 1o 61oJiorun).

Mertoauyeckue yka3aHusi Jsi  O0Oy4alOIIMXCS 1O  OCBOEHHIO
TUCITUATITTHHBI

18. Meronuueckne ykazaHus Uil OOY4YalOIIMXCA 110 BBITOJHEHUIO
MPAKTUYECKUX PadOT.
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4. KOHTPOJb H OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOW JUCLHUATIIAHBI

4.1. @®opMBbI U METO/IbI KOHTPOJISA M OLICHKH Pe3YJIbTAaTOB 00y4eHH sl

Pe3yabTarnl 00yyeHus

DopMbI U METOBI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 02. OcymectBisiTh IOUCK, aHaIUM3 U  HUHTEPHPETALUIO
uHpopmanuu, HEo0X0 MO JUIS BBITIOJTHEHUS 3a1a4y
npodeccoHABLHOM e TEIBHOCTH;

OK 07. CopnelicTBOBaTh COXPAHEHUIOD  OKpPYXalolled  Cpenbl,
pecypcocOepexenuto, 3PQPEeKTUBHO JCWCTBOBAThH B YPE3BBIYAMHBIX
CUTYaIUsIX;

OK 09. Hcnonp3oBarh HMHPOPMALMOHHBIE  TEXHOJOTHH B

npodeccuoHaNbHOM e TENbHOCTH.
Ilpeomemmnoie pesyromamol:

— c(OpMUPOBAHHOCTb MPEJACTABICHUA O LEJIOCTHOM COBPEMEHHOM
€CTECTBEHHO-
HAay4YHOU KapTUHE MHpA, NPUPOJE KaK €AWHOW LIEJIOCTHOM CUcTeMe,
B3aMMOCBSI3U UEJIOBEKa, MPHUPOAbI U OOLIecTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax

Bcenennoi;
— BIAQJCHWE 3HAHWAMH O Hauboiiee BaXHBIX OTKPBITUSX H
JOCTHKEHUSIX B 00J1aCTH €CTECTBO3HAHMSI, MOBJIUSABIINX Ha 3BOJIOLHIO
MIPEACTABICHUH O MMPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
— c(hOpMHPOBAHHOCTh YMEHHUS NPUMEHATh €CTECTBEHHO-Hay4HbIE
3HaHUA JJI1 OOBSCHEHUS OKpYXKAlOIIMX SBJICHUH, COXpaHEHUs
3I0pOBbsl,  obOecreueHUs  OE30HMACHOCTH  KU3HEAEATENIHOCTH,
OepeKHOro OTHOIICHHUS K IpUpoJe, PaLMOHATILHOTO
IIPUPOAONOIB30BaHUsA, a TaKKe BBIIOJHEHUS POJIM TI'PaMOTHOIO
MOTpeOUTENS;
— c(OPMHPOBAHHOCTh NPEACTABICHUN O HAYYHOM METOJIe MO3HAHMS
NpPUPOABI U  CPEACTBAX M3YyUYEHUS Meramupa, MakpoMupa U
MUKpPOMHPA; BJIaJICHUE IprueMaMu €CTECTBEHHO-HAY4YHbIX
HaOJIO/IEHUH, OIBITOB, HCCIEAOBAHUA U OLIEHKH JOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3YyJIbTaTOB;
— BIAJiCHUE TIOHATUHHBIM  amlapaToM eCTECTBEHHBIX  Hayk,
MO3BOJISIIOIIMM [IO3HAaBAaThb MHpP, Yy4YacTBOBaTb B JUCKYCCHSIX I10
€CTECTBEHHO-HAYYHBIM  BOIpOCaM,  HCIOJIb30BaThb  pPa3IMYHbIE
UCTOYHMKM HH(}OpManu s TOATOTOBKM COOCTBEHHBIX paboT,

KPUTUYECKH OTHOCUTBhCS K coobmenusMm CMMU, coxepxammm
Hay4YHYIO HHPOPMAIIHUIO;
- c(hOpMUPOBAHHOCTH YMEHHI MOHUMATh 3HAYNMOCTh

€CTECTBEHHOHAYYHOTO 3HAHUS JUIsl KaX/I0T0 YEJIOBEKa, HE3aBUCUMO OT
ero npogeccuoHaIbHON AESITEIbHOCTH, pa3inyarh (PakThl U OLEHKH,
CpPaBHMBATh OILICHOYHBIE BBIBOJBI, BUJETh UX CBA3b C KPUTEPUAMHU
OIIEHOK M CBS3b C KPUTEPHUSIMHU C ONPENEIEHHON CUCTEMOM IEHHOCTEM.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJTHEHUE
MPAKTHYECKOMN
paboThI
(MHIMBUTyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecraius B hopme:
I cemectp - npyrue
(bOpMBI KOHTPOIIS
(cpenuuii 6amt mo
TEKYIIUM OI[EHKaM
yCIIEBAaEMOCTH)

2 cemecTp —

¢ depeHIInPOBaHHbBI
1 3a4€T.

Meron nposeneHus
IIPOMEKYTOUYHON
arrecTanuu 2
cemecTpa:
BBITIOJTHEHUE
KOMILJIEKCHOTO
3a/laHus
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4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIs1 MPOBeeHUs MPOMEKYTOUYHOM aTTeCTAlNH
o0y4yaromuxcsi Mo JUCUMIIHHE

IToka3zare/im ¥ KpUTEPUU OLICHUBAHUA KOMIIETEHLIIMIA
[Toka3aTtenmn W KpUTEPUM OLICHUBAHUS KOMIIETCHIIMM, OMNUCAHUE IIKaJ
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

KoHTpoJsbHBIC M TECTOBbIC 3aJaHUA
KonTponpHbIe 3a1aHKs COAEPKATCS B IPUIIOKEHUN 1.
MeTtoanuyeckue MaTepuabl

Meroauueckue MaTepuaibl, OINPEACNSAIONINE TMPOUEAYPbl OIECHUBAHUS
3HAHWM, YMEHUH, XapaKTepu3ymux GOpMUPOBAHUE KOMIIETCHIINMN, COAepKaTCs
B MIpUJIOKEHUN 1.
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Ipuioxkenne 1
KoHTPOJ/IbHO-01leHOYHBIE CPeICTBA
715 IPOBEIEHUsI MPOMEKYTOYHOI aTTeCTAMHU MO TUCIUIIIHHE
OVY /.12 EcTrecTBO3HAHUE

1.1. ®opma npomMe:kyTOUHOM aTTecTamuu: quddepeHImpoBaHHbIN 3a4€T (2 cemecTp).

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINIOJHEHUS 3aJaHUI

OneHuBaHUE PE3yJbTAaTOB  BBIIOJHEHUS 3aJaHUl  MPOMEXYTOYHOW  aTrTecTaluyu
OCYILIECTBIISIETCS HA OCHOBE CJIEAYIOLIMX TPUHIIMAIIOB!

JOCTOBEPHOCTH OIIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
IPAaKTUYECKOI'0 OMbITa, OOLIMX M MPOPECCHOHATBHBIX KOMIIETEHIIMH, TPOJEMOHCTPHUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OLEHKa BBIIOJIHECHUS 3aJaHui JIOJDKHA IIPOBOJIUTBHCS B
OTHOIIEHWH TEX KOMIIETEHIINH, KOTOpbIe HEOOXOAMMBbI misi 3((EKTUBHOTO BBIOIHEHUS
3aJlaHusd;

HAJEKHOCTH OLICHKHM — CHUCTEMa OLIEHMBAHUS BBINOJIHEHMs 3aJaHUN JOKHA 00Janarh
BBICOKOW CTENEHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKAaX YPOBHS C(OPMHPOBAHHOCTHU
3HaHUM, YMEHUH, MPAKTUYECKOrO ONbITa, OOMMX U MpO(EeCCHOHANBHBIX KOMIETEHLIUN
o0y4aromuxcs;

KOMIUIEKCHOCTH OLEHKM — CHUCTEMa OIICHUBAHMS BBIIOJHEHUS 3aJaHUil JOJDKHA
NO3BOJIATh ~ WMHTETPAaTUBHO  OLEHMBATh oOmMe U NpoecCHOHAIbHbIE  KOMIIETCHLIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBINOJHEHHUS KOHKYPCHBIX 3aJaHUN JIOJKHA OBbITH
HE3aBUCUMON OT OCOOEHHOCTEM NPO(ECCHOHATBHOM OpUEHTALMU WM IPEANOYTEHUN
npenoaasaresieil, OCyIECTBIISIIOIIUX KOHTPOJIb WIHA aTTECTALIUIO.

[Ipy BBINOJHEHUU MPOLEAYpP OLEHKH 3aJaHUM MCIONb3YIOTCS CIENYIOLIME OCHOBHbIE
METO/BI:

- METOJ1 pacueTa MepBUYHBIX OAJIIOB;

- METOJ pacueTa CBOJIHBIX OaJlIOB.

Pe3ynbTarhl BHINOJHEHUS 3a/laHUN OLEHUBAIOTCS B COOTBETCTBUHU C pa3pabOTaHHBIMU
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHasH 1IKaja /IS OLEHUBAaHUS PE3yIbTaTOB O0YUYEHHUS.

IlepeBon nsiTH GasIbHOM IIKAJIBI yYeTa PE3YJIbTAaTOB B ISTH OAJIbHYIO OLIEHOYHYIO HIKAITY:

TEOPETHYECKOr0 U MPAKTHYECKOI0 3aJaHNs,
cpelHuii 0aJ171 10 UTOraM aTTecTAluu

Ouenka KonuyecTBo 0215108, HAOpPaHHBIX 32 BbINOJIHEHHE

O1eHKa 5 «OTIUYIHOY 4,6-5
OneHka 4 «xopouoy» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO 3-3,5
Onenka 2 «HEeyJAO0BIETBOPUTEIBHO» <29

1.3. KoHTpOJ/IbLHO-01IeHOYHBIE CPEICTBA
1.3.1 3apanmne:
1. TectupoBanue.
2. Pemuth 3a1auy.

IIpumepHBbIii NepedyeHb BONPOCOB 3a1aHus « TecTupoBaHue»
B 3aganusix 1-25 BpiOepu NpaBHIIbHBINA OTBET U NOAYEPKHH €ro.

IIpaBu/bHbBIH 0TBET MOKeT ObITh TOJIBKO OJMH.

1. III 3axon HetoToHa hopmynupyercs Tak:
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A. Teno aBWKETCS paBHOMEPHO U MPSMOIMHEHHO (MJIM TIOKOWTCS ), €CJIM Ha HETO He
JEUCTBYIOT Ipyrue Tena (Wiu ASHCTBUE APYTUX Tel CKOMIIEHCHPOBAHO).

b. Cuna ynpyroctu, Bo3HHKaroIas npu AeGopMaliu Teja, IpsMo MpornopLuruoHalibHa BETUYNHE
a0COJIIOTHOTO YJIMHEHUS.

B. JleiicTBHEe paBHO NPOTUBOACHCTBHUIO.

I'. Tena AeiicTBYIOT APYT HA APYyTra CHJIAMHU PaBHBIMU 110 aOCOTIOTHOMY 3HAYCHHUIO,
HAIPaBJICHHBIMU BJIOJIb OJTHOM MPSMOM U TPOTUBOMOIOKHBIMHU IO HAIIPABJICHUIO.
2. YeMy npuMepHO paBHA CUJIa TAXKECTH, JEHCTBYOIAs Ha Msid Maccor 0,5kr?
A.5H.

b. 0,5 H.

B. 50 H.

3. Kakyro Maccy rpy3a Hy>KHO OJHSTH Ha BBICOTY 2 M, 4T0OBI OH 00nanan sHeprueit 62500
JIx?

A. 3000 [Ix.

b. 4125 Ix.

B. 3125 Ix.

I'. 150 Ix.

4. CoBeprraercs i paboTa ¥ €CJIH J1a, TO KaKoro 3Haka?

[Ipumep: Kunry maccoit 400 r moAHUMAIOT Ha BBICOTY 1 M;

A.A>0.

b. A <O.

B.A=0.

5. B kakux egunnnax B CU uzmepsiercs koapduuuent ynpyroctu tena?

A. H/xm.

b. lun/cwm.

B. H/m.

I'. qun/cMm.

. Hm.

6. 3naueHue Temnepatypsl 1o mkaie KenpBuHa onpenensercs no Gpopmyie.

A. T=t-273.

b. T=273t.

B. T=t+273.

I'. T=273 —t.

7. SIBneHue NPOHUKHOBEHHS MOJIEKYJI OJJHOTO BELIECTBA B MEKMOJIEKYJISIPHOE IIPOCTPAHCTBO
JPYTOro Ha3bIBaeTCs

A. Konexkuusi.

b. lebopmanus.

B. dudpaxmus.

I'. Judpdysus.

8. B npuBeneHHOM NepevHe, BENIECTBOM SIBIIAECTCS

A) cninuka

b) rnmuna

B) cxpenka

I') kapannam

9. B npuBeneHHOM nepeuHe GU3MUECKOe TEJI0 — 3TO

A) nepeBo

b) men

B) amomunmit

') HOKHUIBI

10. X¥MHUYECKUM SIBIEHUEM CIIEAYET CUNTATh

A) mnnaBieHHe Jbja

b) xunsuenue Boabl
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B) ropenue yrus

I') o6pazoBanue uHes

11. Ykaxure popmyy OKCHIa ATFOMUHUS
A) A1203

b) AlIO

B) AlO2

I') Al120

12. K peakuusiM coeIMHEHNUS] OTHOCUTCS
A) KOH + HCl =KCI + H20

Bb) 2Na + CI2 = 2NaCl

B) 2Na +2H20 = 2NaOH + H2

I') 2HgO =2Hg + 02

13. Peakmusa mexay okcumoM Meau(Il) u cepHON KHCIIOTOW OTHOCUTCS K PEaKIUsIM
A) oOMeHa

b) COEIUHEHUS

B) 3aMeEIEHNUS

I paslIoKeHUs

14.PaccrapTe KOOQPHUIHUEHTHI H OTNpenenuTe CyMMy K03 (HUIIMEHTOB B ypaBHEHUH peakimn: K
+ 02 =K20

A)S

b)3

B) 2

N7

15. IIpocTbIM BEIIECTBOM SIBIISIETCA:

A) oxcua Marus b) dropoBomopon

B) Bona I) #ion.

16.Kakas u3 runore3 B OoJibIIeit creneHu noareepxaaet, uyro JJHK sBisercs renernueckum
MaTepuaioM KJIETKU?

A) THK cocTouT 13 yeTbipex BUJOB HYKJICOTUIOB, IOATOMY CIIOCOOHA XpaHUTh HH(OPMAIIHIO;
b) B comarnueckux kierkax konudectBo JJHK BaBoe 6ombine, ueM B ramerax;

B) V¥ xaxnoii ocoon JIHK nuauBuayansHo 1o cBOEH HyKJICOTHIHOM MOCIIEA0BATEIbHOCTH.

17. OCHOBHBIM Hay4HbIM METOJOM HCCIIEJOBaHMs B CaMblil paHHUI MEpUOJI Pa3BUTUS OUOJIOTHU
ObUI:

A) 3KCTIepUMEHTaJIbHbIN B) cpaBHUTENBHO-HCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOmIOAEHUS ¥ ONTUCAHUS OOBEKTOB
18. Beibepere ToIbKO BCeOOIIMe CBOMCTBA KUBBIX CUCTEM:

A) crtocoOHOCTB K (POTOCUHTE3Y I') sykapuoTHUYECKHI TUI CTPOCHUS KIETKH
b) TeninokpoBHOCTH J1) HacneCTBEHHOCTh

B) oO6meH BerecTs E) pazmpaxumocTb

19.11pu pernmukanuu monekynsl JJHK obpazyercs:

A) HUTB, pacniaBIIasics Ha OT/AEIbHbBIE (PparMeHThI TOUEPHUX MOJIEKYJ

b) monekyna, cocrosimas u3 18yx HoBbIx neneid JJTHK

B) Monekyna, nosioBuHKa KOTOpoi cocTouT U3 HUTH n-PHK

I') nouepHsia MoneKyIa, COCTOSIIAs U3 OJHOM cTapoi u oaHou HOBoM nenu JJHK
20. Ecnu amunokucinora koaupyrotcst kogonoM TI'T, To B JIHK emy cooTBeTcTBYeT
TPUILJIET:

A) THIL b) AIT B) YL ') ALl

21.McToprueckoe pa3BUTHE OPraHU3Ma:

A) rarurvses

B)ontorenes

B)dunorenes

I')myTorenes
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22. Haubosee mpaBUIILHO CIICYIOIIEE YTBEPIKICHUE:
A) TOJIBKO JKUBBIE CUCTEMBI TOCTPOCHBI U3 CIIOKHBIX MOJICKYJT
b) Bce jxuBbIe cHCTEMBI 00J1aJal0T BRICOKOM CTEIEHbIO OpraHN3aluu
B) B HexxMBOI MpUpoJI€ HE BCTPEUAECTCS BHICOKAS CII0KHOCTh OpraHU3alMKU CUCTEMBbI
23.13 nepeyucieHHbIX XUMHUUECKUX COSIMHEHUI OHOIMOIMMEPOM SIBIISIETCS:
A) PHK; b) xpaxman; B) dpykro3a.
24.CBs13u, KOTOpbIE YACP)KUBAIOT EPBUUHYIO CTPYKTYPY MOJIEKYJIbI O€liKa, Ha3bIBAIOTCA:
A) Bomopoanble;  b) mentunHsle; B) nucynsdunnse.
25.Pa3pymienne npupoHOM CTPYKTYphI Oelika Ha3bIBACTCS:
A) penatypanus; b) perenepanus; B) nenarypauus.
B 3aganusix 26-29 Bpi0epuTe TPU BEPHBIX 0TBETA M3 IIECTH. 3aNUIINTE BHIOPAHHbIE OYKB
ajaBUTHOM MOPSAKeE.
26.Teno nBUMKETCS C YCKOPEHHUEM BBEpX. Y CTAHOBUTE COOTBETCTBHE MEXAY YCKOPEHHEM
JIBIKEHUSI K BECOM TeJla
A)P=35mg
b)P=4mg
B) P =20 mg
I')P=6,5mg
) P=35mg
E)P=8,4mg
la=25¢g
2a=4g¢g
3a=10g
27. YcTaHOBUTE COOTBETCTBUE MEXTY KJIACCAMU OPTaHUYECKHUX BEIIECTB U XUMUYECKUMU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHBIN yrneBogopos 2) C2H4
B) xapOonoBas xucnora 3) CH30H
[') HempenenbHBIN YyTIeBOAOPO 4) HCOOH
28. YcTaHOBUTE COOTBETCTBHE MEX Y (OPMYJIIOi BelleCcTBa U MPOAYKTOM, 00pa3yIOLIMMCS Ha
KaToJI€ IIPH JIEKTPOJIU3€E €r0 BOJAHOTO pacTBOpa

OOPMVIJIA BEHIECTBA MMPOAYKT HA KATOIE
A) AgNO3 1) H2
b) NaCl 2) 02
B) Cu(NO3)2 3)ClI2
I') NaOH 4) Cu
5) N
6) Ag

29. Ilpu BBIMOTHEHUU K KKJOW MO3UIUH, TAHHOW B JIEBOM CTOJOIIE, HAJ0 0100paTh
COOTBETCTBYIOIIYIO MO3UIIHIO U3 MTPABOTO CTOJIONA M BIMCATH MOJYYEHHBIN OTBET B TAOJHILY.
[Tpumep Dxonorudeckue GpakTopsl
1) moBBITIICHNE TaBJICHUSI BO3yXa
2) KOHKYPEHIIUS 32 TEPPUTOPHUIO MEXKIY PACTCHUSIMHU
3) u3MeHeHue YNCICHHOCTH MOMYSIUU B Pe3yIbTaTe dUASMUN
4) n3MeHeHne penbeda YIKOCHCTEMBI
5) B3auMOAEHCTBUE MEXTY OCOOSIMH OJTHOTO BUA
A) abnotnueckuit
b) ouoTnyeckuii

B 3apanuu 30 He00X0AMMO YCTAHOBUTH NMPABWIbLHYIO NOCJI€10BATEIbHOCTD e CTBHIA.
30. PaccraBbTe nepeynCIICHHBIE COOBITHS B XPOHOJIOTHUECKOH MOCIEeI0BATEIbHOCTH.
A)N300peTeHne 37eKTPOHHOTO MUKPOCKOTA.
B) OtkpeiTue pubocom
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B) U300peTeHne cBETOBOTO MUKPOCKOIIA

I') YtBepxaenue P.BupxoBa o mosiBIEHUN KaX10M KJIETKUA OT KIETKU
) Tosienenue kinerounoit Teopuun T. [1IBanna u M. [lnelinena.

E) IlepBoe ynoTpebieHune TepMuHa «kietka» P. I'ykom.

IIpumepHbIe NPaKTHYECKUE 3aJaHNUS

3agaun

Yacrb «Du3uka»

1. ABTOMOOWIIb yhansieTcs OT MOCTa, JBUrasiCh PaBHOMEPHO M MPSIMOJIMHEHHO CO CKOPOCTHIO
72xm/4. Ha KakoM paccTOSHUM OT MOCTa OKa)KeTcsl aBToMoOuib yepe3 10c, ecnu B Ha4aIbHBIN
MOMEHT BPEMEHU OH HaXOAWICS OT Hero Ha pacctostHuu 0,2 km?

2. Benocunenuct, ABUrasich paBHOMEpHO, mpoezxaeT 20 M 3a 2¢. Omnpeaenure, Kakoil MyTh OH
MpOEAET NP ABUKEHHUH C TOM k€ CKOpocThio 3a 10c, 20c?

3. CkonbpKko BpeMeHu OyzeT magaTh Teio ¢ BhIcoThl 0,02 kM, 0,08 km?

4. YeMy paBHa cujia TPEHHs, €CIIM IMOCJE TOJ4YKa BaroH maccoil 20 T ocranoBumiics uepe3 50 c,
PO IpU 3TOM paccTosiHue 125m?

5. Uepe3 CKOIBKO BPEMEHH OCTAaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, ABMXKYyIIMIACS CO
CKOpPOCTBIO 72 KM/, €CIM BBIKJIIOYUTH ABUTaTeNb? CpeqHsisl CHila CONPOTUBICHUS TBUKEHUIO
0,2 kH.

Yacrb «XuMus»

1.CxonbKO MOJIEH COCTaBJISIOT M CKOJIBKO MOJIEKYII cofiepkaT 8 T kuciopoaa 027?

2.CKOJIBKO MOJIEH COCTABIISIOT U CKOJIbKO MoJieKy coaepxar 180 mu Boxst H20 ?
3.0Onpenenute maccy 0,25 MOJIb CEpHOI KUCTOTBI

4.Kakoi 00bEM IpU HOPMATIBHBIX YCIOBMSIX 3aHUMAIOT 2 MOJIb JitoOoro raza?

5.Kakoii 00bEM Ipu HOPMABHBIX YCIOBUSAX 3aHUMAIOT 7T a3ota N ,?

Yacrb «buoJsorus»

1. VY KpOJIMKOB cepas OKpacKa IIEpCTH IOMHUHHUPYET HaJ 4epHOW. I'OMO3UTOTHYIO
CEPYIO KPOJIBUYMXY CKPECTHJIM C YepHBIM KposinkoM. Kakumu OyayT kpospyara?

2. Y MOpCKHX CBMHOK 4YepHas OKpacka IIepcTd JOMUHHUpYeT Haja Oenoil. Ckpectunn
JIBYX T€TEPO3UTOTHBIX caMlia U caMKy. Kakumu OynyT ruOpuibsl epBoro MoKoJeHus?

3. Y TBIKBBI JOUCKOBUAHAS (opma Miona JAOMUHUPYET HaJ IIAPOBUIHOM.
['OMO3UTOTHYIO MIAPOBUJIHYIO THIKBY ONBLIMJIM MbUIBLION TakoW ke ThIKBBL. Kakumu OyayT
rUOpHJIBI IEPBOTO MOKOJICHUS?

4, Y TomaToB KpacHasl OKpacka Iioja JOMHUHUPYET HaJ kenTou. [lepeonsunnm nBa
pacTeHusl ¢ KpacHOM OKpackod IJIOJOB: OJHO OBbLIO FOMO3UTOTHBIM, JIPYrO€ IeTepO3UTOTHBIM.
Pacrenus ¢ kakuMu 110aMH BBIPACTYT B IEPBOM IMOKOJIEHUN?

S. I'en paHHero cospeBaHMs AYMEHS NOMUHHUPYET Haj INo3aHecnenocTbro. Kakxoe
MOTOMCTBO MOXXHO OXHUJaThb OT CKPELIMBAaHUS SUYMEHS pPAHHETrO0 CO3PEBAaHUS C SUMEHEM
MO3HETO

1.3.2 Kpurepum oueHku
Ornenka 3a 3aganue «TecTupoBaHuE» OMpeeNsieTcs IPOCTHIM CYMMHPOBAHHUEM OallsIoB 3a
IpaBUJIbHbBIE OTBETHI Ha Borpockl. O/iuH BepHbIN oTBET paseH 0,1 6am.
OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:
- IpU OTBETE HA BOMPOC 3aKPBITON (POPMBI C BHIOOPOM OTBETA BBIOpAH MPAaBUIIbHBIN OTBET;
- [IpH OTBETE Ha BOIIPOC OTKPHITON (POPMBI J1aH MPaBUIIbHBINA OTBET;
- IIpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE NPABUIILHOM MTOCIEN0BATEILHOCTH YCTAHOBIIEHA
IpaBUJIbHAS MOCIEA0BATENbHOCTD;
- IIpY OTBETE Ha BOIIPOC Ha YCTAHOBJIEHUE COOTBETCTBHSI, €CIIM COMIOCTABIEHHUE ITPOU3BEACHO
BEPHO JJIs BCeX Map.
Kputepun olieHKH pe3ysibTaToOB TECTUPOBAHUS

Komn-Bo MaxkcumManbHBIH

OV]] 12 EctecTBO3HaHKE BOMPOCOB 6am1-0,1
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duzuka 10 1
1 Pasznen 1. «MexaHuka» 2 2*0,1
2 Paznien 2. «OCHOBBI MOJIEKYIJISIPHON (DU3UKHU U 2 2*0,1
TEPMOTMHAMHKH)
3 | Paznen 3. «OCHOBBI 3JICKTPOTUHAMUKI 2 2*0,1
4 Paznen 4. «KonebaHusa ¥ BOIHEBD) 2 2*0,1
5 Paznen 5. «DneMeHThl KBAaHTOBOU (DH3UKIY 1 1*0,1
6 Pasznen 6. «BceneHHas 1 ee 3BOIIOLIUAY» 1 1*0,1
Xumus 10 1
7 | Pazgen 1. «O0mast 1 HEOpraHMYECKasi XUMUS 3) 5*0,1
8 | Pazgen 2. «Opranuyeckast XUMHSDY 3) 5*0,1
buonorus 10 1
9 Paznen 1.YueHue o KiieTke 2 2*0,1
10 Paznen 2. Opranusm. PazmHoxenue u 2 2*0,1
WH/IMBUJYyAJIbHOE Pa3BUTHE OPTaHU3MOB
11 | Paszen 3. OCHOBBI T€HETHKHU U CEIIEKI[UHA 2 2*0,1
12 Paznen 4. IIpoucxosxaeHne U pa3BUTHE KU3HU HA 1 1*0,1
3emiie. DBOJIIOIIMOHHOE YUYEHUE
13 | Pasznmen 5. [IpoucxoxaeHue YeaoBeKa 1 1*0,1
14 | Pazzgen 6. OCHOBBI DKOJIOTHH 1 1*0,1
15 | Pazgen 7. buonuka 1 1*0,1
HUTOI'O: 30 3
No Kputepuu onieHk# K NpaKTHYeCKOMY 3aJaHuI0 yacTu «®Pu3uka» | baajsl 3a
KpuTepuu
OLIEHKH
1 OdopmiieHue yca0Bus 3aJaHUs MakcuMaibHbIH
o0as — 0,2 6amwia
- BepHO 0OPMIICHO YCIIOBHE 3a/1a4uH, IIPEICTABIICHBI BCe (PU3UUECKUE 0,2
BEJIMYMHBI
- ycJIoBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEIbHBIMU HETOUHOCTSIMU, 0,1
MIpeJICTaBJICHBI HE BCe (PU3NYECKIE BETUNUMHBI
- ycJIoBHUE 3a7aHus 0(hOpPMIICHO HEBEPHO 0
2 Hcnonb3oBanue pusnyecKod CHMBOJINKHU MakcuMasibHbIH
0asa —0,3 6a/1a
- BEpHO 0003HAa4YEeHbI CUMBOJIBI B YCIOBUY 33/1a4H U B OpMyIIax, 0,3
WCIIOJIb3YEMBIX B PEIICHUH 3a/1a91
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H , OMYyIIeHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIIOIB3yEeMbIX B PCIICHUH 3a1a91
- JommyIieHa | HeTOYHOCTh MpU 0003HAYEHUN CUMBOJIOB B YCIIOBHH 0,1
3a/1a4n , | HETOYHOCTH B (DOPMYITax, HCIOIB3YEMBIX B PEIICHUN
3a7a4u
- JomyiieHo 2 u 6oyiee HETOYHOCTH IPpU 0003HAYEHUH CHMBOJIOB B 0

YCIIOBUU 3aJauH , 2 U Oosiee HeTOUHOCTEN B hopMyJiax,
HCIOJIb3YCMBIX B PCHICHUHN 3aJa9U
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Co0uro1eHne aJropuT™Ma pelieHus

MakcuMaJbHBII
oay1 0,1 6ai1a

- pelleHHe 3a7a9u OCYIIECTBIISICTCS TI0 AJITOPUTMY: TIEPEBOJT €AMHUIY
u3MepeHus: GU3NIECKUX BETUYHH B MEXITyHAPOAHYIO CUCTEMY
equaul (CH); 3anmuck He0OX0IUMBIX PU3HIECKUX (HOPMYIT;
MaTEeMaTHYECKHUI pacueT mo (Gu3nIeckoi popmymne

0,1

- aJITOPUTM PEHICHUIA 3aa4l OTCYTCTBYCT

0

IlepeBona ennuui u3mepenusi GuanyecKMx BeJUYUH B
MexnyHapoanywo cucrtemy eaunui (CH)

MakcuMaJdbLHBII
oay1 —0,3 6a1a

- BEPHO IepeBeIeHbl PACUYEThl IEPEBO/IA BCEX €AUHUL] U3MEPEHUs
¢u3nyeckux BenuunH B MextyHapoanyto cucremy eaunui (CH)

0,3

- nonymena 1 ommoOKa npu MpOBEJACHNUHN pacyeTa IMepeBoia eNHUIL
u3MepeHus: GU3NIECKUX BETUYHH B MEXITyHAPOAHYIO CUCTEMY
equaul (CH)

0,2

- JONyUICHBI 2 OMIMOKY MPH MPOBEJCHUN pacdeTa MepeBoaa eAMHHULL
u3MepeHus: GU3NUECKUX BEITMYMH B MEXYHApOIHYIO CUCTEMY
eaunun (CH)

0,1

- HEBEpHO MPOBEJEHBI PACUEThI EPEBO/IA BCEX €IUHUIl HU3MEPEHUS
¢busnueckux BenmunH B MexayHapoaayto cucrtemy equautl (CH)

0

HUcnonb3oBanue pusnyeckux (popmyJi 1 pelieHus 3a1a4u

MakcnMaJIbHBIH
o0asa — 0,4 6aaaa

- BCPHO U IIOCJIICAOBATCIIbHO 3aIIlMCaHbl BCC q)OpMy.]'IBI B COOTBCTCTBHUHU
C CHMBOHHKOfI, HCO6XOI[I/IMI)I€ JJIA YCTAHOBJICHHA COOTHOIICHUSA
CYHICCTBYIOLICTO MEKIY (1)I/ISI/I‘ICCKI/IMI/I BCINYNHaAMH

- IIPpaBHUJIbLHO COCTAaBJICHBI YPAaBHCHH, CBA3bIBAIOIIHEC (1)I/I3I/I‘~I€CKI/IC
BCINYHHBI

0,4

- BEPHO, HO HEMOCJIEA0BATEIbHO 3aMUCaHbl (POPMYIBI B COOTBETCTBUH
C CUMBOJIMKOM, HEOOXO0IMMOM AJIs1 YCTAHOBJIEHUS! COOTHOILICHHS
CYLIECTBYIOILETO MEXAY GU3NYECKUMU BETMUNHAMU

- IPaBUWIBHO COCTABJICHbI YPaBHEHUs, CBA3bIBAIOIINE (PU3UUECKUE
BEJTMYMHBI

0,3

- (hopmyIibl 3anKcaHbl TTOCIIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMyIa B COOTBETCTBUU C CHUMBOJIHKOM, HEOOXOUMOM TSI
YCTaHOBJICHUSI COOTHOIICHUS CYIECTBYIOMIETO MEXTy GU3MUIECKUMU
BEJIMUMHAMU

- JIOIMyIIeHa OJIHa OIIMOKa IIPU COCTABIEHUH YPaBHEHUH,
CBSI3BIBAIONUX (PU3UYECKHE BETUIMHBI

0,2

- (hopMmyIibl 3anKMcaHbl HEMOCIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMyIa B COOTBETCTBUU C CUMBOJIHMKOM, HEOOXOTUMOM TS
YCTaHOBJICHUSI COOTHOIICHUS CYIIECTBYIOMIETO MEXTy GU3MIECKUMU
BEJIMYMHAMU

- JIOMyIIeHa OJIHa OIMMOKa P COCTaBICHNUN YPaBHCHUH,
CBSI3BIBAIONUX (PH3UYECKHE BETUIHHBI

0,1

- Bce (hopMyIIbI 3allicaHbl HEBEPHO
- JIONYIIIEHBI OIIMOKA MPU COCTABICHUM BCEX YPAaBHEHMIA,
CBSI3BIBAIOIIUX (PU3NYECKHE BETUUHHBI

MaremaTu4yeckue pacdyerbl 10 (uU3HYeCKUM (opmyiam,
KOTOpbI€ XAapaKTepU3YIT paccMaTpuBaeMoe siBJIeHHE C
KOJIMYEeCTBEHHOH CTOPOHBI

MakcuMaJbLHBII
o0ama — 0,4 6anna

- BEpHO MPOU3BECACHBI BCE MATEMATHYCCKUEC PACUYCThl 11O BCEM
¢busznueckuM hopMyliaM B COOTBETCTBUU C €IUHUIIAMHU H3MEPEHUN
dbusnveckux BeauunH (CN);

0,4
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- BCE pe3yJIbTaThl MATEMaTHYECKUX PACYECTOB COEPKAT IHPPOBOE
3HAa4YEeHUE M COOTBETCTBYIOIIEE €My 0003HAUEHUE €TUHHIIBI
n3mepenus duzndeckux penuuuH (CH)

- BEPHO NMPOU3BEICHBI MATEMAaTHUYECKUE PACUETHI TI0 BCEM 0,3
¢busnueckuM popMysiaM B COOTBETCTBUM C €UHHUIIAMH U3MEPEHUIN
¢usnueckux Benmmune (CH),
- B OZIHOM pe3yJIbTaTe MaTeMaTHUYECKOI0 pacueTa COACPIKUTCS TOIbKO
ero nu(poBoe 3HAYCHHUE
- HEBEPHO MPOU3BEACH MaTeMaTHUeCKuii pacueT 1o | gusmueckoin 0,2
¢dopmyIe, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH (Pru3nuecKux
BenuuuH (CH);
- B OJIHOM pe3yJIbTaTe MaTEMATUYECKOT0 pacuyeTa COJIEPKUTCS
TOJIBKO ero nupoBoe 3HaYeHHE
- HEBEPHO MPOM3BEJICH MaTeMaTHUECKUH pacueT 1o 1 ¢pusudeckoit 0,1
dbopMmyIie 6e3 ykazaHusl €AMHULL U3MEPEHUH (PU3NUYECKUX BEIHUUNH
(CH);
- BCE pe3yJbTaThl MATEMATUYECKUX PACUETOB COJEPIKAT TOIBKO
1M (POBBIC 3HAYCHHS
- HEBEPHO ITPOU3BEICHbI BCE MaTEMaTHUYECKHE PACUEThl 0
OTtBet mocJie pemieHus 3a1a4u MakcuMasibHbIH
o6aan— 0,1 6anna
- 3a/1a4a B KOHIIE PELLIEHUs COJIEPKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
YcTHOE 00bsiCHEeHHE PellIleHUs 3a1a4K MakcuMasibHbIH
o0aaa — 0,2 6amaa
- 00BsICHEHHE peIIeHUs 3a/1aHus MOC/Ie0BaTeNIbHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apT'yMEHTUPOBaH U 000CHOBAH; MPABUIIBHO U 0OCTOSATENBHO
JlaeTcsi OTBET (OTBETHI) HA COMYTCTBYIOLIME BOMPOC (BOMPOCHI)
- HE3HAUUTEJIbHO HapyIlIeHa M0CIe10BaTeIbHOCTb, JIOTUKA 0,1
OOBSICHEHUS pellIeHUs 3a/laHusl, BEIBOJIbI apIyMEHTHPOBAHbI U
00OCHOBaHbI; CTY/ICHT HCHBITHIBAET HE3HAYNTENbHBIE 3aTPyIHEHUS,
OTBEUasi Ha CONYTCTBYIOLIUE BOIIPOCHI
- 3HAUMTEJIbHO HapyllleHa M0CIEe10BaTENbHOCTD, JIOTUKA 00BICHEHUS 0
pereHus 3ajaHust (CTYIEHT He MOXKET OOBSICHUTh, KAKUM 00pa3oM
MIpUILET K PELICHHIO 33/1aHN ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEHTHPOBAHHBIMU 1 00OCHOBAaHHBIMH; CTYJJ€HT HCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYIHEHNUS, OTBEYAs Ha COMYTCTBYIOIIME BOIIPOCHI
Ne Kpurepun oueHKH K NpaKTHYECKOMY 3a1aHUI0 YacTH «buoJsorus» Bauasl 3a
KpUTepuu
OLIeHKH
1 Od¢opmiieHue ycJ0BHA 321aHUSA MakcuMajibHbIH
oamn1— 0,3
0aJu1a
- BepHO 0(OPMJIEHO yCIIOBHE 33/1a4H, IPEACTABIECHbI BCE TEHETUUECKUE 03
CHMBOJIBI ’
- yclioBue 3a7aHus 0OpMIIEHO ¢ HE3HAUUTEIbHBIMUA HETOYHOCTSAMH, 0.2
IIPEJICTaBJICHBI HE BCE TEHETUUECKNE CUMBOJIBL. ’
- ycJIoBHeE 3aaHus 0(hOPMIICHO HEBEPHO 0
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HNcnoab3oBaHue reHeTUYECKOH CMMBOJIMKH (CHMBOJIOB)

MakcuMaJdbHBII
o0aa —0,4 6anaa

- BEpHO 0003HaYeHBI CUMBOJIBI B YCJIOBUM 3a1d41 U B (bopMynax,

UCTIOJIb3YEMBIX B PELICHUHU 33Ja9l 04

- JomymnieHa | HeTOYHOCTh PHU 0003HAYEHUH CUMBOJIOB B YCJIOBUH

3aJauu, JIOMyIleHa | HeTOYHOCTh B CUMBOJIaX B (hopmyIax, 0,2
HCIIOJIb3YEMbIX B PEIICHUHN 331241

- JomymieHo 2 u 6osiee HETOYHOCTH PU 0003HAYCHUU CHMBOJIOB B

YCIIOBHH 33J1auH , 2 1 O6oJiee HETOYHOCTEH B (hopMysiax, HCIOJIb3YeMbIX 0

B PEIICHUH 33/1a4H

Cobo1eH1e aaropuT™Ma pereHust MaxkcumaJibHbIi

o0aaa —0,2 6asa

-c00JII0/1aeTCsl ATOPUTM PEIICHHS 3a]1a4H: 3aIUCh OYKBEHHBIX
0003HaYeHMI asuiesei, 3aruch BceX YCIOBUH, 3aIIMCh T€HOTUIIOB

CKPELIUBAIOIIMNXCS 0CO0€H, 3aMiCh COpTa 00Pa3YIOMIUXCS Y POAUTENIEH 0.2

ramer, 3aM1uch FTeHOTUNOB U (DEHOTHUIIOB MOTOMCTBA

- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0

Onucanue ¢peHOTHIIA M TEHOTHUIA /IJISl peLIeHHUs 32/1a4H MakcumajbHBbIH
o0aa —0,4 6anaa

- IPaBWJIBHO OMUCAHBI T€HOTHUIIBI, (DEHOTUIIBI CKPELUBAIOLIUXCS 0.4

oco0el 1 TOTOMCTBA ’

- pomyiieHa | ommoOKa nmpu onucaHuy reHoTUIa, GeHoTUmna 03

CKpEIIMBAIOIINXCS 0CO0EH U TOTOMCTBA ’

- JOMYILEHbI 2 OUIMOKY MPU ONMKUCAHUU TeHOTHIA, (PEeHOTHIIA 0.2

CKpEIIMBAIOIINXCS 0CO0EH U TOTOMCTBA ’

- HEBEpHO OINHMCAH FeHOTHII, (PEHOTHIT CKPEUIMBAOIINXCS 0c00eH 1 0

MOTOMCTBA

BeposiTHOCTH HacJIeI0BAHUA TPU3HAKOB MaxkcumanabHbIi
o0asa — (0,2 6amia

- BEpPHO OTpe/ielieHa BEPOSITHOCTh HACTIEAOBaHUS TPU3HAKOB 0,2

- HEBEPHO OINpe/elIeHHA BEPOATHOCTh HACIEAOBaHUs TPU3HAKOB 0

OTBer nocJjie pemieHns 3a1a494 MakcuMajibHbIH
o0aaa — 0,10an1a

- 337]a4a B KOHIIE PELIEHUs COAEPKUT BEPHBIN OTBET 0,1

- 33/1a4a He COJIEP>KUT B KOHIIE PEUIEHMs] BEpHOTO OTBETA 0

YcTHoe 00bsicCHeHHE PellIeHUus 3a1a4H MakcumasibHbIH

o0an —0,4 6anaa

- 00bsICHEHUE pELIeHMs 3a/1aHUs [TOCIE0BATENbHOE, JIOTUYHOE,
BBIBO/IbI BEpHBIE, apT'yMEHTUPOBAHHBIE;

- IPaBUWJIBHO JAIOTCS OTBET (OTBETHI) HA COIYTCTBYIOIIKE BOMPOC
(BOTIPOCHI)

0,4

- HE3HAYUTEJIBHO HapyIlleHa [10CIe10BaTENIbHOCTD, JIOTHKA OOBICHEHUS
pELICHUs 3a/laHUsl, BBIBObI BEPHBIE, HE IOCTATOYHO
apryMEHTHPOBAHHBIE;

- CTYAICHT MCIBITHIBAET 3aTPyIHEHMUs], OTBEUYAsl HA COIYTCTBYIOIKE
BOITPOCHI

0,3

- 3HAYUTEIbHO HapYIIEHa MOCIIEI0BaTEIbHOCTD, IOTUKA O0bICHEHHS
pelieHus 3aJaHus (CTYyIEeHT HE MOXET 00bSICHUThH, KAKUM 00pa3oM
IIPUILEN K PELICHUIO 3a/1aHNs), BBIBOABI HE MOT'YT CUUTAThCS
apryMEeHTHPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJI€HT HCIIBITHIBAET
3HAUUTENbHBIE 3aTPYIHEHNUS, OTBEUYasi HA CONYTCTBYIOIINE BOIIPOCHI

28




WTOIO |

Kputepun oleHKM K NPaKTHYeCKOMY 32/IaHHI0 YACTH « XHMHUD)

Banel 3a
KPUTEPUU OIICHKH

Odopmiienue yciioBus 3a1aHUA MakcuMaabHbIH

o0asa — 0,2 6as1a
- BepHO 0(OPMJICHO YCIIOBHE 3a/1a4H, IPEICTABICHBI BCE XMMUUECKUE 0,2
BEJIMYMHBI
- yclioBue 3afaHusi 0hOpMIICHO ¢ HE3HAYUTEITbHBIMUA HETOYHOCTSAMU, 0,1
MIPE/ICTABJICHBI HE BCE XUMUYECKUE BEIMYUHBI
- yclioBue 3a7aHusi 0OpMIICHO HEBEPHO 0
Hcnosb30BaHue XUMHYECKOH CHMBOJIHKH MaxkcumanbHbII

o0a1 —0,3 6anaa
- BepHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 337]a4d U B hopMyIiax, 0,3
WCIIOJIb3YEMBIX B PEIICHUU 3aa4l
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33Ja4H, AomyiieHa 1 0,2
HETOYHOCTH B (DOPMYJIax, HCIIOJIh3yEeMbIX B PEIICHUH 3aa91
- JomylieHa | HeTOYHOCTh MPU 0003HAYEHUH CUMBOJIOB B YCIIOBUU 0,1
3a1a4u, | HETOYHOCTH B JOPMYJIax, UCTIOIB3YEMbBIX B PEIICHUH 3a/1a4H
- JormyiieHo 2 u 0ojiee HETOYHOCTH IpU 0003HAYEHUH CUMBOJIOB B 0
yCIIOBUM 3ajauu, 2 U 06osee HeTouyHOCTeN B (POpMyJIax, UCIIOIb3yEMbIX B
pelIeHnu 3aa9u
Co0J1101eH1e AJITOPUTMA pellleHn s MaxkcumajbHbIi

oas1 —
0,1 6aaa
- peuIeHue 3aJa4M OCYIIECTBIISIETCS IO aJITOPUTMY: 3aIUCh 0,1
HEOOXOIUMBIX XUMUYECKUX (POpPMYII,BEpHasi pacCTaHOBKA
K02 UIIMEHTOB, MAaTEMAaTHUECKUN PacU€T MPaBUIHLHO MOI00PAHHBIX
K02 (UIIMEHTOB HPEIIEHNE IO XUMHUECKON dopMyie
- QITOPHUTM PEIIEHU 3a/1a4l OTCYTCTBYET 0
IlepeBoa eaMHUL U3MEpPEeHUs XUMHYECKHUX BeJIMYHH B MakcuMaabHbIN
Mexnynapoanyio cucremy exunui (CH) 0aaa —0,3 6anna
- BEpPHO NIEPEBEACHBI pacyeThl IEPEBOIA EIUHUL] U3MEPEHUS 0,3
XUMUYECKUX BeTWYMH B MexnyHapoauyto cucremy eauauil (CH)
- nomyiieHa | ommOKka Mpu MPOBEACHUN pacueTa MepeBo/ia eAMHHUII 0,2
M3MEPEHHS] XUMUUECKUX BETMYUH B MEXIyHAPOIHYIO CUCTEMY €TMHHUII
(CH)
- JIOTYIIEHBI 2 OMMOKYU MPH MPOBEJACHUH pacueTa MepeBo/Ia eINHHUIIL 0,1
U3MEpPEHHS] XUMUYECKUX BEJTMYHUH B MEXTyHAPOIHYIO CUCTEMY €IMHUI
(cH)
- HEBEPHO IPOBEJICHbl PACUYETHI EPEBOJIA BCEX SANMHUI] U3MEPEHUs 0
XUMUYECKHUX BeTMYNH B MexayHapoanyto cucremy eaunuil (CIH)
Hcnosb3oBanue XUMHYECKUX (POPMY.JI A/ pellIeHUs 3a1a4U MaxkcumajibHbII
oay1 —
0,4 6a1a

- BEpHO U MOCIIEI0BATEIHHO 3aMHUCaHBI Bce (DOPMYIIBI B COOTBETCTBHH C 0,4

CI/IMBOJ'II/IKOI\/’I, HGO6XO)II/IMI>I€ AJid YCTAaHOBJICHUA COOTHOIICHUA
CYHICCTBYIOLICTO MCIKAY (1)I/ISI/II-IGCKI/IMI/I BCIN4YMNHaMH
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- IPaBUJIbHO COCTAaBJICHBI YPAaBHCHHUS, CBA3BIBAIOIUE XUMHUYCCKUC
BCIIMYHHBI

- BCPHO, HO HEIOCJICAOBATCIIbHO 3alliCaHbl (bOpMy.HH B COOTBCTCTBHH C
CHMBOHHKOﬁ, HGO6XOI[I/IMOI71 JJIA YCTAaHOBJICHHA COOTHOIICHU S
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKUMH BCIIMYMHAMU

- [IPaBUJIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMHUYCCKHUC
BCIIMYHUHBI

0,3

- (opMyIIBI 3aMCaHbl TOCIEI0BATEIBHO, HEBEPHO 3anucana Gopmyna B
COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JUIsl YCTaHOBICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEXTY XUMUYECKUMHU BEIMYMHAMU

- JIONYyIlleHa OJ{Ha OUINOKa MPU COCTAaBICHUH YPaBHEHUH,
CBSI3BIBAIOIMX XMMHUYECKUE BETUUNHBI

0,2

- (bopmysibl 3anMcaHbl HEMOCIEIOBATEIHFHO, HEBEPHO 3amucana 1
(dbopMysia B COOTBETCTBUHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTaHOBJICHUS] COOTHOIIEHUS CYLIECTBYIOIIETO MEXK/1y XUMHUUYECKUMU
BCIIMYNHAMU

- JomylleHa oJHa omuOKa Mpu COCTaBICHUH YPaBHEHUH,
CBA3BIBAIOIINX XUMHUYCCKUEC BCIINYNHBI

0,1

- Bce (hOpMyJIbI 3aIIMCaHbl HEBEPHO
- IONYLIEHbI OIIMOKA MPU COCTABJICHUU BCEX YPaBHEHUH, CBSI3bIBAIOLINX
XUMHUYECKHE BETUUHHBI

MaremaTu4ecKkue pacyersl 110 XMMHYECKHUM (popMyiaM, KOTOpbIe
XapaKTepu3ylT paccMaTpuBaeMoe siBJIE€HHE C KOJMYEeCTBEHHOM
CTOPOHBI

MakcuMaJIbHBIH
o0aa — 0,4 6amaa

- BEpHO ITPOU3BE/ICHBI BCE MATEMAaTUICCKHIE PACUETHI 110 BCEM
XUMHUYECKUM (pOpMysiaM B COOTBETCTBUU C €IMHUIIAMU U3MEPEHUN
xumuueckux BenuunH (CH);

- Bce pe3yNbTaThl MATEMATHUYECKUX PACYETOB COMIEPKAT HHU(PPOBOE
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
xummndecknx BeianunH (CH)

0,4

- BEPHO MPOU3BEICHBl MATEMAaTHUECKUE PACUETHI 10 BCEM XHMHUYECKIM
(dopMynaM B COOTBETCTBUU C €AMHUIIAMH U3MEPEHUN XUMHUECKUX
BennunH (CU),

- B OJTHOM PE€3yJIbTaTe MaTEMAaTUYECKOI0 pacyeTa COAEPKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEICH MATEMAaTHYECKUH pacueT 1Mo 1 XuMUYECKOH
dbopmyIie, HO B COOTBETCTBHH C IUHUIIAMU U3MEPEHHH XUMUYECKUX
BennuuH (CH);

- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOrO pacueTa COACPIKUTCS TOJIBKO
ero ¢ poBoe 3HAYCHUE

0,2

- HEBEPHO MPOMU3BEJEH MATEMAaTUYECKUI pacyeT o | XumMu4yeckou
dbopmyne 6e3 ykazaHus enuHUI u3Mepennii pusnueckux Benmuuud (CH);
- BCE PE3yJbTaThl MATEMATUYECKUX PACUETOB COJIEPKAT TOJIBKO
1u(pOBbHIE 3HAUCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MAaTEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 321241

MakcumaabHbIR
oasI —
0,1 6anaa

- 33/1a4a B KOHIIE PEIIEHUS COJIEP>KUT BEPHBIN OTBET COOTIOAAIOTCS
€JIMHUIIBI U3MEPEHUS

0,1

- 3aia4a HC COACPKUT B KOHIC PCIICHH A BEPHOI'O OTBCTA

0

YcTHOE 00bSICHEHHE PelIeH sl 3a1a4U

MaxkcuMaJbHBII
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oaI —
0,2 danaa

- OOBSICHEHUE pEIICHUS 3a/IaHus ITOCIIE0BATEILHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apTyMEHTUPOBAH U 000CHOBAH; MIPABMIILHO B 00CTOSTEIILHO
JIAeTCsl OTBET (OTBETHI) HA COMMYTCTBYIOLIUE BOIIPOC (BOMIPOCHI)

- HE3HAYUTEJIHO HapyIIeHa MOCIEI0BaTEeIbHOCTb, JJOTHKa O0BSICHEHHUS 0,1
pelleHus 3aJaHusl, BBIBOAbI QpTyMEHTUPOBAHBI 1 0OOCHOBAHbI; CTYJCHT
WCIIBITHIBACT HE3HAYUTEIIbHBIC 3aTPYIHEHHS], OTBEUAs Ha
COITYTCTBYIOIIIKE BOMPOCHI

- SBHAYUTCJIIbHO HApYyUICHA MMOCJICA0BATCIbHOCTD, JIOTHKA 00BSICHEHUS 0
pE€UICHUSA 3aJaHUs (CTy,HCHT HE MOXKET 06’BHCHI/ITB, KaKuM O6p2130M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJbI HC MOT'YT CUUTATBHCA
APTrYMCHTUPOBAHHBIMHU U O60CHOBaHHHMI/I; CTYACHT UCIBITEIBACT
SHAYUTCIIbHBIC 3aTPYAHCHU A, OTBCYAA HA COITYTCTBYIOIIMEC BOIIPOCHI

UTOoIro 2

1.4. MarepuanbHO-TeXHHYEeCKOe olecreyeHHe [Jisi TNPOBeJeHHS IPOMEKYTOYHOM
aTTecTalMu: ATTeCTalus NIPOBOJUTCSA B KAOMHETE €CTECTBO3HAHMS.

1.5. VY4yeOHO-MeTOoaM4Yeckoe ¥ HHPOPMANMOHHOE oOecriedyeHUe [Jisi TPOBeJeHMs
NPOMe:KyTO4YHOI aTTecTanmu: Tadnuna /[.J1. Menaeneesa, Tabnuia pacTBOPUMOCTH.
OcHoBHbIE yueOHbIC H31aAHUA

4, EcrecTBO3HaHME. Xumust lNabpuensin 0.C, OcTtpoymMoB nr.
O6meobpazoBatenbHas noarotoska B yupexxaenusx CIIO. - 6-e uza., crep. — M.: Akanemus,
2020.- 240 c. https://academia-library.ru

5. EcrecTBO3HaHME. buonorus. la6puensa  O.C., OctpoymoB  W.I.
Oo6meobpazoBaTenbHas oarotoBka B yupexaenusx CIIO. - 6-e u3a., crep. — M.: Akagemus,
2020.- 240 c. https://academia-library.ru

6. EctectBo3HaHueE. Xumusl. ["aGpuensin 0.C, OctpoymoB nr.
O6meobpazoBatenbHas noarotroska B yupexaenusx CIIO. - 6-e uza., crep. — M.: Akanemus,

2018.- 240 c. https://academia-library.ru
4. T'openos, A.A. KoHuenuun coBpeMeHHOro ectecTBo3HaHus: yued. nocodue st CIIO /A.A.
I'openos.- 4-e uzn., nep. u gom.- M.: IOpaiit, 2019.- 355¢.- (IlpodeccuonanbHoe 0Opa3oBaHuE)
https://urait.ru/book/
JlonoJiHUTeIbHbIE yuyeOHble U3TaHUs
5. CmupnoBa, M. C. EcrecTBo3HaHue: Y4eOHMK M NPAKTUKYM I CpPEAHEro
npodeccuonansHoro oopazosanust / M. C. CmupnoBa, M. B. Boponenko, T. M. CmupHoBa. —
2-¢ u3n. — Mocksa: U3natensctBo FOpaiit, 2020. — 332 ¢. — https://urait.ru/book/
HNHTepHeT-pecypcesl
6. www. class-fizika. nard. ru («KiaccHast qocka jist JiF0003HATEIBHBIX»).
7. www. physiks. nad/ ru («®u3uka B aHUMAITHAX).
8. www. interneturok. ru («Buaeoypoku 1o npeaMeTam MIKOJIbHON MPOTPAMMBD»).
9. www. chemistry-chemists. com/ index. html (snekTpoHHbI XKypHAT «XUMHKHA U XHMHUS»).
10. www. pvg. mk. ru (omumnuana «ITokopu BopoObeBBI TOPEI»).
11. www. hemi. wallst. ru («Xumus. O6pazoBareabHbIA CAaUT JIJIS IKOJIBHUKOBY).
12. www. alhimikov. net (O6pa3oBaTenbHbBIN CalT JJIs ITKOJLHUKOB).
13. www. chem. msu. su (QnekTpoHHast OUOIMOTEKA IO XUMUH ).
14. www. hvsh. ru (kypHan «XuMus B ILIKOJIE»).
15. www. hij. ru (xypHan «XUMHS U KU3HBY).
16. www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHast OMONIOTHs, CTaThH, HOBOCTH,
OuOIMoTEKA).
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https://academia-library.ru/
https://academia-library.ru/
https://academia-library.ru/
https://urait.ru/book/koncepcii-sovremennogo-estestvoznaniya-449635
https://urait.ru/book/estestvoznanie-448852

17. www. window. edu. ru/ window (Ennroe okHO mocTyna Kk 00pa3oBaTelbHBIM pecypcam

WNuTepHera o 61oorun).
MeToauyeckune yKa3aHus 1/ 00y4AOIUXCS 10 OCBOCHUIO U CIUTIIHHBI

18. Meronnyeckue yka3aHus 1Jisi 00yJarOIUXcs IO BBITOJHEHHUIO MPAKTHYECKUX padoT.
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