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1. MACHHOPT PABOYEM TPOT'PAMMBI YYEFHOM JUCIIUILINHBI
OY /.12 ECTECTBO3HAHHUE

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHON TUCIUIUIMHBI SIBISICTCS YAacThIO IMPOTPaMMEI
MOJITOTOBKM crienuaanucToB cpennero 3BeHa (nanee [1I1C3) B coorBerctBuu ¢ ®I'OC
CIIO no criettnansaocTH 40.02.02 [IPABOOXPAHUTEJIBHAA TEATEJIBHOCTD.

1.2. Mecto yyeOHoM nucuuniinnbl B cTpykrype IIIICC3:
YyeOHast TUCIUILTNHA BXOIUT B 001Ieo0pazoBaTenbHbii 1k [TTICC3

1.3. lesn 1 TpeGOBaHMA K pe3yJibTATAM OCBOCHHUS Y4eOHOM AUCHUIIIUHBI:
N3yyeHne QUCHUIUIMHBI HAMMPABIEHO Ha (OPMHUPOBAHHUE OOIIMX KOMIIETEHIIHH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. IloHumaTh CyIIHOCTh M COLMAIBbHYIO 3HAYUMOCTb CBOEH Oynyien
npodeccu, MPOsIBIIATh K HEH YCTOWYUBBINA UHTEPEC.

OK 2. TloHumaTe ¥ aHaJIW3UPOBATh BOIPOCH I[IEHHOCTHO-MOTHUBALIMOHHOM
cdepnl.

OK 3. OpraHuzoBbiBaTh COOCTBEHHYIO JI€ATE€IbHOCTh, BBIOUPATh THUIIOBBIC
METO/Abl U CIOCOOBI BBITOJHEHHUS TPO(ECCHOHANBHBIX 3aJad, OLEHUBATH HX
3 PEeKTUBHOCTH U KAa4E€CTBO.

OK 4. IIpynuMats pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUSAX, B TOM
YHUCJIe CUTyalUsIX PUCKA, U HECTH 3a HUX OTBETCTBEHHOCTD.

OK 5. IIposBiATH TNCHUXOJIOTMYECKYIO YCTOMYHMBOCTH B  CIOXKHBIX U
AKCTPEMAJIbHBIX CHUTyalUsX, MPEAYNpeXaaTh U pa3pemarb KOH(IUKTBI B Ipolecce
npoheCCUOHAIBHOM JIeSITEILHOCTH.

OK 6. OcymiecTBasTh IMTOMCK W UCIIOJB30BaHUE MH(POpMAIMHU, HEOOXOMMOM ISt
3¢ ()EKTUBHOTO BBIMOTHEHUSI TPO(PECCHOHANBHBIX 3adad, MPOPECCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonb3oBaTh HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
npoeccuoHaIbHOM 1eITeTbHOCTH.

OK 8. IIpaBuibHO CTpPOUTH OTHOUIEHUS C KOJUIETaMH, C Pa3JIMYHBIMU
KaTeropusiMM  TrpakJaH, B TOM 4YHUCJIE€ C MPEACTABUTEISIMU  Pa3JIUYHBIX
HaIlMOHAJIBHOCTEW U KOH(peCcCHil.

OK 9. YcranaBnuBaTh NCUXOJIOTMYECKUN KOHTAKT C OKPYXAIOIIUMU.

OK 10. ApantupoBaTbCcsi K MEHSIOIUMCSA YCIOBUAM MPOdecCHOHANbHON
NS TETBHOCTH.

OK 11. CamocTosiTenbHO ONpEAENATh 3aJadyd  NPOQPECCHOHATBLHOIO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCA CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHUPOBATH
MOBBINNICHUE KBATU(DUKAIIIH.

OK 12. BeimonusaTe mpogecCHOHAbHBIE 3ajad4d B COOTBETCTBHU C HOpPMaMU
Mopad, TPO(PEeCCHOHATEHOM YTUKHU U CIIYKEOHOTO ITUKETA.

OK 13. TIlposBisiTh HETEPOUMOCTH K KOPPYMNIMOHHOMY  IIOBEJICHHUIO,
YBaKUTEIIBHO OTHOCUTHCS K MPABY U 3aKOHY.



OK 14. Opranu3oBbiBaTh CBOIO KM3Hb B COOTBETCTBUHU C COI[MATIBLHO 3HAYUMBIMU
IPENCTaBICHUSIMH O 30pPOBOM 00pa3e >KU3HH, MOJJIEPKUBATh TOJDKHBIM ypOBEHb
busnueckon MOJATOTOBJICHHOCTH, HEOOXONUMBIA  JIJIst COLIMAJIbHOM u
npodeccuoHaNbHOMN NESITEIbHOCTH.

B pesynbTaTe ocBOCHMS Y4eOHOW MUCHMUILIMHBI 00YYaOMUNUCS TOJKEH JOCTHYb
CJIeIYIOIUE PE3YJIbTATHI:

JIUYHOCMHbLE:

— YCTOWYMBBIN WHTEPEC K UCTOPUM M JOCTIKCHHUSIM B OOJIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 32 POCCUMCKHUE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTHh K TPOAOJKEHHUIO OOpa30BaHUs, MOBBIIICHUIO KBaTU()UKAIIUU B
n30paHHO# TIpodecCHOHATBFHON AESITEIBHOCTH C MCITOJIh30BAaHWEM 3HAHUHN B 00J1acTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUM B 00JIACTH €CTECTBEHHBIX
HayK JUIsl 4YelioBeKa U OOIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTHYECKUE
JOCTIKEHUSI B 00J7acTH (DU3HUKHU, XUMHH, OUOJIOTHH JIJISi TIOBBIMICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOM MPOGEeCCHOHATBHOM eATeTbHOCTH;

— yMEHHUE MPOAHAIM3UPOBATh TEXHOTECHHBIC MMOCIEICTBUS I OKPYKAIOIIEH
cpelibl, OBITOBOM U MTPOU3BOACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEIBHO JIOOBIBATH HOBBIE JUIsi CEOSl €CTECTBEHHO-
HAy4YHbIE 3HAHUS C UCIIOJIb30BAHUEM JUIS 3TOTO JOCTYIHBIX HCTOYHUKOB HH(OPMAITNH;

— yMEHHE YIpPaBIATh CBOCH I03HABATEIBHON JACSITEIBHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

— yMEHHE BBICTpPAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHIE IIO
pelIeHnIo o0IIKX 3a/1ad B 00J1aCTH €CTeCTBO3HAHMUS;

MeTanpeaMeTHbIe:

— OBJIAJICHHC YMCHHMSIMH W HaBBIKAMH PA3JIMYHBIX BHJIOB IO3HABATEIHHOM
NESATEIBHOCTH VISl U3yUEHUSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOJEHUS, HAYYHOTO
AKCIIEPUMEHTA) JUIsl M3YYECHHS PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPOQPECCUOHAIBHON
cdepe;

— YMEHHE ONpEeesaTh LETU U 3aJa4d JACSITEIbHOCTU, BHIOUPATh CPEACTBA IS
UX JIOCTYO)KCHHS Ha MPAKTHKE;

— YMEHHE HCIOJIb30BaTh Pa3IMYHbIC UCTOYHHUKH TSI TIOJIYYCHHS €CTECTBEHHO-
HaydyHOH wWHOOpPMAIMM W OIICHUBAaTh €€ JOCTOBEPHOCTh JUIS  JIOCTHIKCHHS
IMOCTABJICHHBIX IIEJICH U 3a/a4;

npeaMeTHbIE:

—  c(OpMHUPOBAHHOCTh  TPEACTABICHUM O  IEJIOCTHOH  COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOU KapTHHE MHUpa, NPUPOJE KaK €AUHOM IIEJIOCTHOW CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPHUPOJBI M O0OIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Maciitabax BceneHHOM;

— BJIQJICHUE 3HAHUSIMH O HAWOOJIee BAXKHBIX OTKPBITUAX WU JOCTHKEHUSX B
00JIaCTH €CTeCTBO3HAHUS, MMOBIUSBIINX HA IBOJIIOIUIO TIPEJICTABICHUN O TIPUPOE, Ha
Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;



— c(OpMUPOBAHHOCTh YMEHHUSI MPHUMEHSATHh €CTECTBEHHO-HAyUHbIC 3HAHHS IS
OOBSICHEHUSI ~ OKPY)KAIOIIMX  SIBJICHUW, COXpAaHEHHs  3/0pPOBbs, 0OECIECUEHMs
0€30MaCHOCTH  JKU3HEJCATEIBHOCTH, OEpEeKHOro  OTHOLIEHUS K  HIPHUPOJE,
PAlMOHAJIBHOIO TNPHUPOJOIIOJIB30BAaHUA, & TAaK)KE BBINOJHEHUS POJIA T'PAMOTHOIO
OTPEOUTEIS;

— ¢(hOpMHUPOBAHHOCTh MPECTABICHUN O HAYYHOM METOIE MO3HAHUS IPUPOJIbI U
CpPEICTBaX M3Y4YEHHUS METraMMpa, MakpoMUpa W MHUKPOMHDA; BIIAJICHHE IIpUEMaMU
€CTECTBEHHO-HAYYHBIX  HAONIOJICHUI,  OMBITOB, MCCIEAOBAHUA U  OILICHKH
JOCTOBEPHOCTH NOJIYYEHHBIX PE3yJIbTATOB;

— BJIAJICHWE TOHATUHHBIM AaIllapaTOM €CTECTBEHHBIX HAYK, ITO3BOJISIOLIAM
[I03HaBaThb MHUP, Y4YacTBOBAaTh B JUCKYCCHUSAX IO €CTECTBEHHO-HAy4YHBIM BOIIPOCaM,
MCIIOJIb30BaTh PA3IMYHbIE MCTOUYHUKH WHGOpPMAIUU ISl MOATOTOBKU COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUThCA K cooOmeHusMm CMMU, copepkamuM Hay4HYIO
uH(bOpMaITHIO;

— c(hOPMHUPOBAHHOCTh YMEHHI MOHUMAaTh 3HAYUMOCTb E€CTECTBEHHOHAYYHOTO
3HaHUA [ KaXIOro YeJoBEeKa, HE3aBUCUMO OT €ro npogecCHOHaIbHON
JESTeIbHOCTH, pa3iudaTh (GaKkThl U OLEHKH, CPAaBHUBATh OLICHOYHBIEC BBIBOJbI, BUJIETh
UX CBS3b C KPUTEPHUSAMM OLIEHOK M CBA3b C KPUTEPUAMHU C ONPENEIEHHOU CHUCTEMOMU
LIEHHOCTEH.

1.4. Kosiu4yecTBO 4acoB HA OCBOCHHME MPOrPaMMBbl Y4eOHOM IMCHUIIIMHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku obydaromerocs 162 gaca, B ToM uncie:
00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku obydaromierocst 108 gacos;
CaMOCTOSITeNIbHOM paboThl 0OyUaronierocst 54 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTILIMHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

Bupa yueOHoii padoThI

O0beM yacoB

MakcumanbHasi yueOHasi Harpy3Ka (Bcero 1o nporpamMme JMCHHIIMHBI) 162
O6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 108
B TOM YHCIIE!

ITCKITUH, YPOKHU 96
MPAKTUYECKUE 3aHATHUS 12
CamocTrosiTesibHAst paboTa o0yuyaronierocst (Bcero) o4

[TpomexyTouHasi aTTectanus B popme:

Il cemectp - nuddepeHIMPOBaHHBIN 3a4ET

| cemecTp - Apyrue GopMbl KOHTPOJIS (CpeIHMIA 0alT IO TEKYIIMM OLIEHKaM YCIIEBaeMOCTH)




2.2 TemaTuyeckuil IVIaH U coaepkanue yyeOHon qucuumiuabl OY/1.12 EcrecrBo3Hanue

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUE Oo0bem YpoBeHb Koabi
pa3/iesioB U TeM 3aHATHS, CAMOCTOSITeIbHAS padoTa o0yuyarouierocs, Kypcosas padora 4acoB 0CBOEHUA KOMIIeTeHIIUi,
(mpoeKT) (ecu IpeayCcMOTPEHbI), HHbIE BU/bI y4eOHO# padoThl B ¢dopmupoBanu
COOTBETCTBHH € Y4eOHBIM IVIAHOM 10 KOTOPbIX
crocoo0cTByeT
3J1eMEeHT
NPOrpamMMmbl
1 2 3 4
DOU3UKA (nepBblii cemecTp)
BBenenue Ouznka — QyHIAMEHTAIbHAs Hayka O Npupoje. EcTecTBeHHO-HAYYHBIN 2 1 OK 1-14
METO/] TO3HAHMSI, €M0 BO3MOKHOCTH U IPAHUIIBI IPUMEHHUMOCTH.
EamHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BellecTBa Bo Beenenno. OTKpHITHS B
¢uszrke — OCHOBa Iporpecca B TEXHUKE U TEXHOJOTUU IPOU3BOJICTBA.
3HaueHue Gu3nku npu ocBoeHunu crenuanbHocteit CI10.
Pa3znen 1. Mexanuka 16 OK 1-14
Tema 1.1. Copepxanue yueOHOro MaTepuasa 4
Kunemaruka Mexanunueckoe nBmwkenue. Cucrema orcyera. Tpaekropus apuxeHus. [1yTs. 2 1
Ilepememenune. PaBHOMepHOE mnpsMonMHENWHOe JBUKEeHHE. (CKOpOCTb.
OTHOCUTETHHOCTh MEXAaHMYECKOTO JBMIKEHHUSA. 3aKOH CIIOKCHHS CKOPOCTEH.
CpenHsist CKOpOCTh TPU HEPABHOMEPHOM JIBUKEHUU. MTHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE mpsiMONIMHENHOE JBHKeHue. YckopeHue. CBoboaHOE
NaJIeHUE Tel.
CamocrosiTeibHas padora odyuaromerocsi Nel CooOmieHue 1mo Teme: 2 3
«Marepusi, Gopmbl ee TBHKEHUS U CYIIECTBOBAHUS
Tema 1.2. Copepxxanue y4eOHOro MaTepuaJa 6
JAunamuka Macca u cuna. BzaumoperictBue tein. 3akoHbl JuHaMUKHA. CUJIbI B TPUPOJIE. 2 1
3aKOH BCEMUPHOTO TATOTEHUS.
IIpakTuyeckoe 3ansaTue Nel «ccnenoBanre 3aBUCUMOCTH CUJTBI TPEHUS OT 2 2
BEca Tesay
CamocrosiTejibHasi padoTa o0yuaruierocss Ne2 CooOIieHue 1mo teme: 2 3
«VIcKyCcCTBO M IPOLIECC TO3HAHUSI
Tema 1.3. Conep:kanue y4eOHOT0 MaTepHuaJia 6




3aKOHBI
COXpaHeHHSs B
MEXaHUKe

Nmnynbe Tena. 3aKkoH coxpaHeHUs! UMITyJibca. PeakTHBHOE JBUYKEHUE.
Mexanudeckas padora. MomHocTh. Mexanuueckas sHeprus. Kunetuueckas
sHeprusi. Kunernueckas sHeprusi u pabora. lloTeHIumanbHas SHEPrus B
rPaBUTAIMOHHOM IIOJIE.

3aKOH COXpaHEHMsI IOJTHOM MEXaHUYECKOW SHEPTUU

CamocrosiTejibHasi padoTa odyuaronierocs Ne3 CooO1ieHue 1mo Teme:
«®Du3rKa B COBpEMEHHOM LIUPKEY

CamocrosiTeibHas padora odyuaromerocst Ne4 TpeHupoBOUHbIE 3adaHUS
1o TeMaMm pazjena 1

Pa3nes 2. OcHOBBI MOJIEKY/ISIPHOM (PU3UKH U TEPMOJIMHAMHUKH

Tema 2.1.
MouekyasipHas
¢usuka

Coaep:xanue yue0HOro MaTepHaJia

N

ATomucTHYECKas TeOopHsl CTpoeHus BemiecTBa. HaOnrogeHuss U OMBITHI,
MOATBEPXKIAIOIIUE AaTOMHO-MOJIEKYJIIPHOE CTpPOEHME BeuiecTBa. Macchbl U
pa3Mepsl MOJIEKYII.

TemoBoe nBUKEHME YaCTHLL BelleCTBA. BpOyHOBCKOE IBU)KEHHE.

Nneansnenii ra3z. Temmneparypa kak mMepa CpeaHEM KUHETHYECKOM JHEPIHH
4acTUL]. Y paBHEHHUE COCTOSHUS UI€aIbHOTO Ta3a.

Mopens  xuakoctH.  [IoBEepXHOCTHOE  HATsKEHHME M CMAadMBaHUE.
Kpucrannnueckue 1 amopgHbI€ BeLECTBA.

Tema 2.2.
Tepmoaunamuka

Conep:xanue yueOHOro MaTepuaJia

Buytpennss sueprus. Paborta u Terooraaya Kak crocoobl U3MEHEHUS
BHYTpEHHEH 3Hepruu. l1epBsolil 3ak0H TepMOAMHAMUKU. TerIoBbIE MAllIMHBI 1
UX IPUMECHEHHUE

N

CamocrosiTeibHas padora odyuaromerocs Ne5 TpeHupoBoUHbIE 3adaHUS
10 TeMaM pazjena 2

OK 1-14

Pa3nes 3. OCHOBBI 2JICKTPOANHAMHUKH

10

Tema 3.1.
JIEKTPOCTATHK
a

Conep:kaHue y4eGHOr0 MaTepuaja

B3aumoneiicTBre 3apsyKeHHBIX Tell. DJIEKTPUUYECKUM 3apsia. 3aKoH
COXPAaHEHUS JIEKTPUUYECKOT0 3apsaaa. 3akoH KynoHa. DnekTpocTatniyeckoe
T10JI€, €r0 OCHOBHBIE XaPaKTEPUCTUKH U CBSI3b MKy HUMHU

Tema 3.2.
IHocTosIHHBIIA
TOK

Conep:kaHue y4eGHOr0 MaTepuasa

ITocTosiHHBIN nekTpuyeckuil Tok. Cuia Toka, HanpsKeHUe. DIEKTPUIECKOe
CONPOTHUBIICHHE, 3aKOH OMa JIJIs1 y4acTKa SJICKTPUUYECKOM IIETH.

N

OK 1-14




IIpakTnyeckoe 3ansaTue Ne2 «CO0pKa 31EKTPUIECKOH LN, U3MEPEHNE 2

CHWJIBI TOKA U HAIIPSDKEHUS Ha €€ Pa3IMYHBIX y4acTKax»
Tema 3.3. Conep:kanue y4eOHOT0 MaTepuaJia 4
MaruurHoe MarHuTHOE 10JIe U €r0 OCHOBHBIE XapaKTEPUCTUKU. J[eMCTBHE MAarHUTHOIO 2
noJsie 0JIs1 HA MPOBOJIHUK C TOKOM. 3aKOH AMIepa.

DJIEKTPOABUTaTENb. SIBJIEHNE AIEKTPOMArHUTHOM MHYKIIMH.

CamocrosiTesibHasi padora o0yuyarwierocs Ne6 TpeHupoBoUHbIE 3aaHUA 2

1o TemMam pasjena 3

Pasnen 4. KosieOanus 1 BOJIHBI 10 OK 1-14

Tema 4.1. Coaep:xanue yueOHOT0 MaTepHuaJia 4
Mexannuyeckune CBoOonnbie koneOanusi. Ilepwon, dwacrota W aMmmiuuTyga KojeOaHUU. 2
KOJIe0aHUs 1 ['apmonmnueckue Konebanus. MexaHHYeCKHe BOJIHBI M MX BHIbL. 3BYKOBBIC
BOJIHBI BOJIHBI. YIIbTPa3BYKOBBIC BOJHBL. YJBTPa3ByK U €ro HCIOJb30BaHHUE B

MEWIIMHE U TEXHUKE.

CamocrosiTesibHas padoTa odyuarmerocss Ne7 CooOmnieHue mo Teme: 2

«Du3nKa 1 My3bIKaTbHOE UCKYCCTBOY
Tema 4.2. Coaep:xanue yueOHOTr0o MaTepuaJia 2
duekTpoMarHuT | CBOOOAHBIE DIIEKTpOMAarHuUTHBIE KonebaHusa. KomeOaTenbHBI  KOHTYD. 2
Hble KOJIeOAHUSl | DICKTPOMAarHUTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJMHBL. ~ CKOPOCTH
U BOJIHBI AIIEKTPOMArHUTHBIX BOJIH.
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 4
CBeToBbBIC Pa3Butne mpexncraBieHuil 0 TpupoAe cBeTa. 3aKOHBl OTPAXKEHUS U 2
BOJIHBI MPEIOMIICHUS CBETA.

CamocrosiTeibHas padora odyuaromerocs Ne® TpeHupoBOUHbIE 3adaHUS 2

1o TeMam pasnena 4

Pa3zpnen 5. DiieMeHTHI KBAHTOBOH QU3UKH 7 OK 1-14

Tema S.1. Conep:xanue yueOHOro MaTepuaJia 2
KBanToBbI€e KBanrtoBas runore3a [Inanka. @orosnekrpudeckuii 3hPexrT. 2
CBOIICTBA CBeTA
Tema 5.2. Copnepxxanue y4eOHOIro MaTepuaJa 2
du3zuka aroma Mopnenu crpoenus atroma. OnbiT Pesepdopna. 2
Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia 2
dusuka CocTaB 1 cTpOoe€HHE aTOMHOTO si/ipa. 2
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aTOMHOIO siApa
U 3JIeMEeHTAPHBIX
YaCcTHIL

PagnoaktuBHOCTE. PagnoakTHBHBIE U3yUYECHHUS U UX BO3JICHCTBUE HA YKUBBIC
opranu3msl. Jlpyrue ¢opmbl KOHTPOJIA (CpeaHH 0aul 1Mo OIeHKaM TeKyIen
yCIIEBAEMOCTH)

CamocrosiTesibHasi padora o0yuyarwierocs Ne9 TpenupoBouHbI€ 3a7aHUA 1
110 TEMaM paszena 5
Yacts 2. XUMMUA (BTOpOI cemecTp)

BBenenue XuMHuecKass KapTMHAa MHpa KaK COCTaBHas 4YacThb €CTECTBEHHO-HAYYHOH 2 OK 1-14
KapTUHBI MUpa. Poib XUMUU B )KM3HU COBPEMEHHOTO 00IIeCTBa. XUMUYECKOE
collepkaHue y4yeOHOW AUCUMIUTUHBI «EcTecTBO3HAHUE)» TMPH OCBOCHHUH
cnenuanpbHoctel  CIIO  conuanbHO-?KOHOMHUYECKOIO M T'YMaHUTapHOTO
npoduiei npodeccuoHaIbHOTO 00pPa30BaHUS.

Pazjnen 1 O0masi 1 HeopraHuyeckasi XUMHs 21 OK 1-14

Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 2

OcHOBHBIE [Ipeamer xumun. BemectBo. AToM. Mosekysna. XUMUYECKUN 3JIEMEHT U 2

NOHATHSA U dbopmMel ero cymectBoBaHus. [IpocThie u cioxHbie BelecTBa. Mi3mepenue

3aKOHbI XMMHUH BeniecTBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aTOMOB M MOJIEKYJI.

OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsIpHasi Macchl. KonnuecTBO BelecTBa.
[Tocrosinnas ABoraapo. MosnspHas Macca. 3akoH ABorajipo. MossipHbIi
00BbEM I'a3oB.

Tema.1.2. Coaep:xanue yueOHOTo MaTepuaJia 2

Hepunomnuyecknii | OtkpeiTue Ilepunoanueckoro 3akoHa. [lepuonuyeckas cucreMa XMMHUYECKUAX 2

3aKOH M sanemenToB J[. 1. MenzaeneeBa. 3nauenue [lepronnueckoro 3akoHa u

Ilepuoanyeckass | Ileprognueckoit cucteMbl XxumMuueckux 3uemeHToB J[. . MenaeneeBa nms

cucrema Pa3BUTHUS HAYKU ¥ TOHUMAaHUSI XUMHUYECKON KapTHHBI MHPA.

XHUMHYECKHX

3J1eMEHTOB

JINR

MenpeeeBa

Tema 1.3. Copepxanue y4eOHOIo MaTepuaJa 3

Crpoenue KoBasieHTHas cBsA3b: HENoJsIpHas U noisipHasd. lonHas cBs3b. KatnoHb! 1 2

BellecTBa. aHMOHBI. MeTtayunueckas cBA3b. BogopoaHas cBsi3b.

XuMnuyecKkue CamocrosiTesibHasi padoTa odyuaronierocs Nel CoobiieHue mo teme: 1

CBSI3HU «HaHOTEeXHOJI0THHN KaK MPUOPUTETHOE HAMPABIICHUE PA3BUTHUS HAYKU U

npou3BoACcTBa B Poccuiickoit denepanuny

11




Tema 1.4. Coaepxxanue yueOHOIo MaTepuasa 6
Bopa. PacTBopsl. | ®usnueckre 1 XuMHUYECKHE CBOMCTBA BOJIbl. Boga B mpupoae, ObITy, TEXHHUKE 2
XumMuueckue U Ha NMPOU3BOJACTBE. 3arps3HUTENN BOJBI M CIIOCOOBI OYHCTKU. JKecTkas Boja
peakuuu u ee ymsruenue. OmnpecHeHUE BOAbI. ATrperatHble COCTOSIHMSI BOJBI U €€
IEpPEXO0/bl W3 OJIHOTO arperaTHoro COCTOSHWUS B Jpyroe. PactBopeHue
TBEP/BIX BEIIECTB U ra3oB. 3aBUCUMOCTh PACTBOPHUMOCTH TBEPJbIX BEILECTB U
ra3oB OT TeMIepaTypbl. MaccoBas J0Jsl BEIIECTBA B PacTBOpE KaK CIOCOO
BBIpQXEHHS COCTaBa pacTBOPA.
CamocrosiTeibHas padota odyuyatomerocst Ne2 CooOruieHue mo reme: 2
«OxpaHa OKpyXaroliei cpeibl OT XMMHYECKOT0 3arps3HEHUS
CamocrosiTeibHas padora odyuaromerocst Ne3CooOmieHue 1o reme: 2
«PacTBOpBI BOKPYT Hac»
Tema 1.5. Coaep:xxanue yue0HOro MaTepHaJia 5
Kanacenpuxanus | Oxcuibl, KUCIOTHI, OCHOBaHUsI, cond. [lonsitue o ruaponuse coneit. Cpena 2
HEOPraHW4eCKHUX | BOJHBIX PACTBOPOB COJICH: KUCasl, HEUTpalbHasl, menoYHas. Bogopoausiii
coeIMHEeHU M uX | noka3atenb pH pacTBopa.
CBOIICTBA CamocrosiTeibHasi padota o0yuaromerocsi Ne4 Coob1ieHue 1o teme: 1
«Y cTpaHeHHE KeCTKOCTU BOJIbI HAa MMPOMBIIIIICHHBIX TTPEATPUITHIIX
IpakTuyeckoe 3anaTue Nel Onpenenenue pH pactBopa coseil. 2
Tema 1.6. Coaep:xanue yueOHOTro MaTepuaJia 3
Mertanabl u Mertamnbl. O01ue pu3nyecKkue 1 XUMUIECKHe CBONCTBA METAJLIOB. 2
HeMeTaJIbl Hewmerannel. O6mue ¢puznyueckne 1 XMuMUYECKHE CBONCTBA METAJLIOB.
BaxHeiinne coeIMHEHUSI METAJUIOB U HEMETAJJIOB B IPUPOAE U
XO3STMCTBEHHOH eITeILHOCTH UeI0BEKa.
CamocrositeibHas padora o0yuyaromerocss Ne5 TpeHUpoBOYHBIE 3a0aHUS 1 OK 1-14
10 TeMaM pazzena |
Pa3nen 2. Oprannyeckasi XuMmusi 29
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 3
OcHoOBHBIE =
OCHOBHBIE TIOJIO)KEHUSI TEOPUU CTPOCHUSI OPTAHUUECKUX COSAUHEHUH. 2
TOT0AEHUH MHuoroo6pa3ue opranndeckux coeguHeHuil. [lonstue nsomepun.
reopuu CamocrosiTeibHas padota odyuyaromerocst Ne6 CooOrieHue mo reme: 1
p y 1 1
crpoenus HcTopust BOSHUKHOBEHUS M PAa3BUTHS OpraHUYEeCKONH XUMHUU
OPraHMYecKux
COeIMHEeHHUI.
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Tema ConeprxaHue y4eOHOro MaTepuasa 2
2.2.¥raesogopon | Yraesoaopoasl. [IpenensHbie 1 HenpeeabHbIe YIIIEBOIOPO bl Peakius 2
bl nojauMepu3ayy. [IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB. Y TIEBOIOPOIbI
KaK OCHOBa MEXIYHAPOJHOTO COTPYAHUYECTBA U BaKHEHIIINIA HCTOUYHUK
dbopmupoBanus 6ropkera PO.
Tema 2.3 Coaepxxanue yueOHOIro MaTepuaJa 4
Kucnopoacoaep | Kucnoponcoaepkaiue opranndyeckue Bemiectsa. [IpencraBurenu 2
JKamue KUCJIOPOACOAEPKAIMNX OPTaHUYECKUX COCTMHEHUN: METUIIOBBIN U STUJIOBBIN
opraHuyeckKue CIUPTBHI, MIULEPUH, YKCYCHAs KUCIOTa. JKUpPbI Kak CI0XKHbIC dUPBHIL.
BelecTsa. CamocrosiTesibHas padoTa odyuatomerocst Ne7 CooOmnieHue mo Teme: 2
«OKuppl Kak IpOAYKT NUTAHUS U XUMHUYECKOE CHIPHE»
Tema 2.4. Coaep:xaHnue yueOHOT0 MaTepHaJia 2
YriieBoabl. YrieBopl: TIIOK03a, Kpaxmall, [eJUTF0I03a 2
Tema 2.5. Conep:xanue yueOHOTro MaTepuaJia 2
A3oTcoaep:xamy | A30TcoepiKalire OpraHu4ecKre CoeIMHeHUs. AMUHBI, aMUHOKHUCIIOTHI, 2
e oprannyeckue | 6enku. CtpoeHue u Ouosornyeckas GyHKIUsS OEIKOB.
coe/IMHEHMS.
AMMHOKHCJIOTHI.
Tema Copepxanue yueOHOIro MaTepuasa 5
2.6.®epmenThl. | DepMeHTHI, BATAMUHBI 2
BuramuHbI. CamocrosiTesibHas padoTa odyuaronierocs Ne§ CooO1ieHue 1mno teme: 2
YTrIeBobl ¥ X POJib B XKUBOM MPUPOJIE
CamocrosiTesibHas padoTa odyuaronierocs Ne9 Coob1ieHue 1mno teme: 1
TpenupoBoUHbIe 3a0aHus pasaena 2 TeMbl 2.1-2.6
Tema 2.7. Conep:xanue yueOHOro MaTepuaJia 3
HckyccrBennbie | VckycctBeHHble moauMepbl. CHHTETUYECKUE OPTAaHUYECKUE COSIMHECHHUS. 2
NnoJIMMephblI. CamocrosiTesibHasi padoTa odyuaromierocs Nel0 CooOmieHnue mo Teme: 1
Cunrernyeckue | «IlmacTMacchl-COBpPEMEHHbIE KOHCTPYKIIMOHHBIE MATEPHATIBI»
OpraHuvecKme
coe/IMHEHMSI.
Tema 2.8. Conep:xanue yueOHOro MaTepuaJia 8
Xumuyeckue XUMUYECKHUE IIEMEHTHI B OpraHu3Me uenoBeka. OpraHndeckue u 2

3JIEMCHTHBI B
KJIEeTKaX >KUBbIX

Heoprannyeckue pemecTBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBIE
COeTMHEHUS: OCNKHU, YTIIEBOIbI, )KUPBI, BATAMUHBL. YTIIEBOJIbI — IJIaBHBIN
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OpraHm3max. WUCTOYHUK PHEPTUH OpraHu3Ma. Poib )KHPOB B OpraHu3Me. XOJIECTEPUH U €T0
POJIb B 3JI0POBBE YEIOBEKA.
MuHepanbHbIe BEIECTBA B MPOIYKTaX MUTAHUS, MAIIEBBIC JOOABKH.
COanancupoBaHHOE UTAHHUE.
CamocrosrenpHas padora Nel 1 Coobmienue mo teme: HexBaTka 2
MPOJIOBOJILCTBUS Kak riio0aabHas mpobiieMa yeloBeYecTBa U MyTH ee
peleHus
Tema 2.9. Xumus B 0biTy. Boa. KauectBo Boipl. Moroliue u YUCTSIINE CPECTBA. 2
Xumus B 0biTy. | [IpaBuna GezomacHoii paboThl cO CpeaACTBAMU OBITOBOM XMMHMHU.
CamocrosiTeibHas padora odyuaromerocss Nel2 CoolieHue o teme: 1
«CHHTETHYECKHE MOIOIIIHE CPEJICTBA: TOCTOUHCTBA M HEJIOCTATKI
CamocrosiTesibHas padoTa o0yuaromierocs Nel3 TpenupoBouHbIe 3a1aHUs 1
pasnena 2 Tembr 2.8-2.9
BUOJIOI'UsA
Pa3nen 1. BuoJioruss — COBOKYIHOCTh HAYK 0 KMBO pUpoJe.
Tema 1.1. Conep:xanue yueOHOTo MaTepHaJia 4
buogorns — JKuBas npuposaa kak 00beKT u3ydeHus Ouonoru. MeTopl uccieqoBaHus 2 OK 1-14
COBOKYIHOCTH YKUBOU MPpUpob! B Orosoruu. OnpeneseHune )KU3HU (C MPUBJICUCHUEM
HAYK 0 KUBO¥ MaTepuaina U3 pazenoB GU3NKU U XUMUH). Y POBHU OPraHU3AIMH KU3HU.
npupozje. CamocTtosarenbHas pabora Nel Coobmienue mo reme «Oco6eHHOCTH 2
Metoant BO33pEHUI Ha KUBYIO npupoay B CpeaHue Beka, aroxy Bospoxaenus»
HAYYHOTO
MO3HAHUS B
0MoJIOruM
Pasznea 2. Knerka 18
Tema 2.1. Copepxxanue y4eOHOIro MaTepuaJa 4
OcHoBHbBIE OcCHOBHBIE TIOJIOKEHUs KiIeToyHoM Teopun. Kiletka -  cTpyKTypHO- 2 OK 1-14
MOJI0KEHUsI dbyHKIIMOHANbHAS (DJEMEHTapHas) eOuHUIA JKU3HH. Mcropus W3ydeHHs
KJICTOYHOM KJIETKH.
TeopHuu Crpoenue kieTku. [IpokaproThl W DYKAPUOTHI — HH3IIME M BBHICIIUE
KJIETOYHBIC OpraHu3Mbl. OCHOBHBIC CTPYKTYpPHBIE KOMITOHEHTBI KJICTKH
DYKapHOT.
IIpakTnyeckoe 3ansaTue Nel CpaBHEHUE CTPOCHMSI KJIETOK PACTECHUU U 2

KHUBOTHBIX.
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Tema 2.2. Coaepxxanue yueOHOIo MaTepuasa 2
DOyHKIUN VYrineBoabl u nunuabl B kietke. CTpykrypa U Owojiormueckue (QyHKIUU 2
0eJIKOB, OCIIKOB.
yIJIeBOJ10OB H
JIMIUA0B B
KJIeTKe
Tema 2.3. Coaepxxanue yueOHOIro MaTepuasia 2
Hyxnennosbie Kiterounoe sppo. @yHKIHA spa: XpaHEHHE, BOCIIPOM3BEICHHUE M Ileperada 2
KHCJIOTBI M X HacJIe/ICTBEHHON MH(OPMAIUK, PETYISIIHU XUMUYECKONH aKTUBHOCTH KIIETKH.
POJIb B KJIETKe CrpykTypa ¥ (QYHKIMH XPOMOCOM. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
CrpoeHue HYKJIEOTUIOB U CTPYKTypa noiauHykjaeoTuaHblx uened JIHK wu
PHK, AT®.
Tema 2.4. O0Mmen | Coaep:kanue yueOHOro MaTepuaJia 2
BELEeCTB U OOMeH BelIeCTBOM U 3HEprued ¢ OKpyXkarolled cpefoi Kak HeoOXoIuMmoe 2
NpeBpalleHue YCIIOBUE CYIIECTBOBAHUS KUBBIX CHCTEM.
JHEPruM B
KJIeTKe
Tema 2.5. Coaep:xanue yueOHOTro MaTepuaJia 8
Hexknerounbie HexknerouHoe cTpoeHue, U3HEHHBIH LUK U €r0 3aBUCUMOCTh OT KJIETOYHBIX 2
(¢opMbI 5kM3HM - | dopM ku3HM. Bupychl — B030ynuTenu WHQEKIHOHHBIX 3a00JI€BaHMIL;
BHPYCBI H noHsaTue o0 OHKOBHpycax. Bupyc ummyHonedpuuura uyenoeka (BUY).
O0axTepuodaru ITpodunakrtuka BUU-nndeximm.
CamocrosiTeibHas padota odyuyaromerocst Ne2 CooOrieHue mo reme: 2
«Mcropus 1 pa3BUTHE 3HAHUH O KIETKE»
CamocrosiTeibHas padora odyuyaromerocst Ne3 CooOrieHue mo reme: 2
«/ledunuT O6enka B MUIIEBBIX MPOJYKTaX U €ro MPEeoJI0JIEHHE B paMKax
r7100aJ1bHOM MTPOJOBOJILCTBEHHOM MTPOrpaMMBbI»
CamocrosiTesibHasi padoTa odyuaruierocss Ne4 CooO1ieHne 1mo teme: 2
«CoBpeMeHHBIE METO/Ibl UCCIIEIOBAHUS KIETKH
Pa3nen 3. Opranusm 12
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 2
Opranunsm - Muoroo6pasue oprann3MoB. OOMEH BEILECTBOM M SHEPrHEl C OKpYKarowleH 2 OK 1-14

eqMHoe 1ejoe

cpemoii Kak HEoOXOJAMMOE YCIOBHE CYIICCTBOBAHUS JKUBBIX CHCTEM.
CrocoOHOCTh K CaMOBOCIIPOM3BEJICHHIO — OJTHA U3 OCHOBHBIX OCOOCHHOCTEM
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JKUBBIX OpraHm3MoB. JlemeHue KIETKH — OCHOBA pOCTa, Pa3BUTHS U
pa3MHOKEHHUs1 opraHu3zMoB. becrnonoe pasmuoxkenue. I[lomoBoi mporecc u
nojoBoe pazMHOkeHue. OII0JOTBOpEHHE, €ro OHOJOTHMYECKOe 3HAYCHHE.
[TonsiTie 00 MHIMBHAYATHLHOM (OHTOT€HE3), SMOPHOHAIILHOM (AMOpHOTEHE3)
U TIOCTAMOPHUOHATBFHOM DPa3BUTHH. VHIMBUAYAIIbHOE pPa3BUTHE YEIOBEKA W
€r0 BO3MOJXKHBIC HAPYIIICHHSL.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasia 2
Oo0mue OO0mue mpeacTaBlIeHNs O HACJIEICTBEHHOCTH U M3MEHUMBOCTHU. ['eHeTnyeckas 2
NpeACTABJCHUA | TEPMUHOIIOTUA U CHUMBOJIUKA. 3aKOHOMEPHOCTH HacJIeJOBaHUs.
0 HacnenoBanue npusHakoB y denoBeka. [lonoBeie xpomocomsl. CLEIIIEHHOE C
HACJIEICTBEHHOC | TI0JIOM Hacjel0BaHHeE.
TH U
U3MEHYUBOCTH
Tema 3.3. IIpenmer, 3amaum W METOABI CENEKUMU. |'€HEeTMYecKHe 3aKOHOMEPHOCTH 2
IIpeamer, cenekuuu. Yuenune H. WM. BaBumoBa o0 wmeHTpax MHOrooopasus u
3aja4M " IIPOUCXOXKACHNS KYyJIbTYpHBIX pacTeHHH. BHOTEXHOIOrHs, €€ IOCTHIKEHUS,
MeTOoabl NEePCIIEKTUBBI PA3BUTHSI.
CeJICKINH
Tema 3.4. Copepxanue yueOHOIro MaTepuasa 6
Hacaeacrsennoc | O6mye npeacTaBieHNs O HACAEACTBEHHOCTH U U3MEHYMBOCTH. 2
Th H I'eHeTnyeckass TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HACJIE€0BAHNUS.
HeHacJeAcTBeHH | HacnenoBanue npusHakoB y uenoBeka. [lonoBeie xpomocombl. CLEMIEHHOE C
asi nojoM HacienoaHue. HacienacTBeHHble OOJIE3HU Ye€NOBEKa, UX MPUYUHBI U
H3MEHYHUBOCTb U | ipoduiakTiuka. CoBpeMEHHbIE MPEACTAaBICHHUS O T€HE U TEHOME.
eé ['eHeTnueckue 3aKOHOMEPHOCTH H3MeHuuBOCcTU. Kiaccudukamus ¢opm
OMoJsiorM4ecKasi | U3MEHYMBOCTU. BinsiHIEe MyTareHoB Ha OpraHU3M YeJIOBeKa.
poJib B IIpakTnyeckoe 3ansaTue Ne2 Onucanue oco0Oeit Bua 1Mo 2
3BOJIIOLINH MOP(}OIOrHUECKOMY KPUTEPUIO
KMBOI'0 MHpa CamocrosiTeibHasi padota ody4yaromerocsi Ne 5 CooOuienue no Teme: 2

«Ycrexy COBpeMEHHON TeHETUKH B METUITMHE U 3/IpaBOOXPAaHEHUI

Pasznea 4. Bun 6 OK 1-14

Tema Conep:kanue y4eOHOTo MaTepuaJia 2
4.1.9B0JIONMOHH | DBOJIOIMOHHAS TEOpUss U €€ poidb B (HOPMUPOBAHMU COBPEMEHHOM 2
asi Teopus €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
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Bun, ero kpurepuu. Ilonmynsuus Kak CTpyKTypHass €AMHHMLIA BHJIA U
sBomtonnu. CuHTernueckass Tteopust sBomtonuu (CTD). JIBrKymiue CHITbI
ool B cooTBercTBUM ¢ CTD. Pesynbrarsl 3Bomonuu. CoxpaHeHue
MHOToOOpa3usi BHUAOB KaK OCHOBAa YyCTOMYMBOrOpa3BUTUA OHOC(hEpHI.
[TpuynHbl BRIMUpaHUS BUAOB. bruomormueckuii mporpecc W OMOJIOTHMUYECKHMA
perpecc.

Tema 4.2. Coaepxxanue yueOHOIro MaTepuasia 4
I'unore3sl ['MmoTe3bl MPOUCXOXKICHUS KU3HH. 2
NPOMCXOKACHHUS | YCIIO)KHEHHE JKMBBIX OpraHM3MOB Ha 3emjieé B Hpolecce SBOJIIOLUU.
JKU3HHU AHTpOIOreHe3 u ero 3aKOHOMEpPHOCTH. J[oKa3zaTenbCTBa POJCTBA YEJIOBEKA C
MJIEKONUTAIONMMH JKMBOTHBIMH. JKOJOTHYECKHE (aKTOPHl aHTPOIOTeHE3a:
YCIIOXKHEHHE NOMYJISUOHHONW CTPYKTYpPbI BU1a, U3TOTOBJICHUE OPYIHUM Tpyaa,
Nepexo] OT PacCTUTEIFHOTO K CMEIIAHHOMY THUIy IHUTaHUS, HCIIOJIb30BAaHHE
orHs. [losiBIeHNE MBICTUTEIBHOM 1EATEILHOCTH U YICHOPA3/AeIbHOM peyn.
ITponcxosxeHne 4eI0BeYeCKUX pac.
CamocrosiTesibHas padoTa odyuarouierocs Ne6 Coob1ieHue 1mno teme: 2
«[Tonynsinus Kak eAMHUIIA OMOJIOTHYECKON IBOJIFOLIMHY
Pa3nea 5. Dxocucremsl 12
Tema 5.1. Copaepxanue yueOHOro MaTepuasa 2
JKOoJI0rHYecKHe | YueHHe 00 HKOJIIOTHYECKUX (haKTopax, yUeHHE O COOOIIeCTBAaX OPraHM3MOB, 2
(akTopbI yueHne o0 Ouocdepe. Okosorndyeckue (GakTopsl, OCOOCHHOCTH HX
BO3JICUCTBUS. JKOJOTUYECKAsI XapaKTEPUCTHKA BUJIA.
Tema 5.2. Copepxanue yueOHOro MaTepuaa 2
IlonsTue 00 [TonsiTrie 06 SKOIOTHUECKUX CHCTEMAX. 2
skosgorndecknx | Llenm nwuranus, Ttpoduyeckue ypoBHH. buoreomeHo3 Kak 3KocHcTEMa.
cucremMax buocdpepa - rnobanbHas skocuctema. Yuenue B. W. Bepnaackoro o
6uocdepe. Poib xuBbIX oprann3MoB B 6nocdepe. buomacca. buonornyeckuii
KPYroBOpoT (Ha mpuMepe KpyroBopota yrieposna). OCHOBHBIC HAIpaBICHHUS
BO3JICHICTBHS UenoBeKa Ha onocdepy.
Tema 5.3. Conep:xanue yueOHOro MaTepuaJia 8
EcrecrBeHnble 1 | EcTeCTBEHHBIE W HCKYCCTBEHHBIE  JYKOCHCTEMBI. Tpancdopmarmst 2
HCKYCCTBEHHBIE | €CTECTBEHHBIX OJKOJOrMYeckux cucteM. (OcoOEHHOCTH arpo’KOCHUCTEM
IKOCHCTEMbI (arporieHo30B). MHOroo6pasue Bua0oB. Ce30HHBIE H3MEHEHHS B TIPUPOJIE.
IIpakTnyeckoe 3ansitue Ned CpaBHUTEIBHOE OIMCAHUE ECTECTBEHHBIX 2
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IIPUPOJHBIX CUCTEM U arpOCUCTEMBI

CamocrosiTenbHas padora odyuyaromerocst Ne7 CooOuieHue mno reme: 2 3
CoBpeMEeHHBIE B3IJISIIBI HA OMOJIOTHYECKYIO IBOIFOITUIO
CamocrosiTesbHas padora odyuaromerocst Ne§ CooOmieHue mo reme: 2 3
«CoBpeMeHHbIE B3TJIsbl Ha MPOUCXO0KICHUE YEIOBEKa: CTOJIKHOBEHHE
MHEHUID)
Pasznea 6. Buonuka 4
Tema 6.1. Coaep:xanue yueOHOTo MaTepHaJia 4
Buonnka-oano broHuKa-0/1HO M3 HaINlpaBICHUH OMOJOTUH U KHOCPHETUKHI 2 1
U3 Hanpasjenuii | CamocTosiTeJbHas padoTa odyuaromnierocss Ne9 Pedepar no HamnpapiieHHIO: 2 3
Ouosioruu u PoJib J)KMBBIX OPraHU3MOB Ha MPUMEPE ECTECTBEHHOW U MCKYCCTBEHHOU
KHOEPHETUKHU 9KOCHCTEMEI.
IIpomexxyTouHasi arrecTanusi-IupepeHunpoBaHHbIN 3a4ET 2
HToro no nucuuniube 162

18




3. VCJOBHUSI PEAJM3ALMM MPOTPAMMBI YYEBHOW
JACTOUTIIAHBI

3.1. TpeGoBanuss K MHHHUMAJIBLHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM M CIUIIMHBI:

Peanuzanmss mporpaMmpl  AUCIUIUTMHBI  TpeOyeT Hamuuusg KaOWHETa
€CTECTBO3HAHUA ISl MPOBEJCHUS 3aHITHHN JIEKIIMOHHOTO THUIA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYIIOBBIX, WHIWBUIYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIbTAILIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHOM aTTECTaI|H.

O6opynoBaHue:

- pabouee MecTo MpernoaaBaTens;

- cHeluaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJUYECTBY
o0ydJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTBa OOyUCHHS:

- paboudee MecCTo meaarora ¢ MoJAeMoM;

- MYJBTUMEIUNHBIN IPOEKTOP, IKPAH;

- KOMIIBIOTEPHI yyaluxcs (paboune CTaHLUN);

- MpPOTpaMMHOE OOECIeUeHHUE JIsi KOMIIBIOTEPOB Ha pabo4yMx MecTax C
CUCTEMHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

VY4eOHO-HATIAIHbIE TMOCOOMsS: TIUIaKaThl, Y4YeOHO-HArJISIAHBIE TOCOOUS,
oOecleynBaIIMe TEeMaTUYECKUe WUIIOCTpallud 1o pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJE0-ayJM0 MAaTepUajbl, KOMIBIOTEPHBIC
MPE3EHTAIUH.

KommbroTep umeeT A0CTyn K 3JIeKTPOHHO-OUOIMOTEYHBIM CUCTEMaM, BBIXO]]
B TJIOOaIbHYIO ceThb VIHTepHET, OCHAIEH JHIICH3UOHHBIM MPOTPAMMHBIM
o0ecreyeHueM.

3.2. YueOHO-MeTOaAMYECKOe M HH(POPMALMOHHOE olecmeyeHne

peasu3anuu y4eOHOM TUCUMIIIMHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. EcrectBo3nanune. Xumwus [abpuenssa  O.C., Octpoymo W.T.
O6meobpazoBaTenpbHas nmoaArotToBka B yupexaeHusx CIIO. - 6-e u3md., crep. —
M.: Akagemus, 2020.- 240 c. https://academia-library.ru

2. EcrectBo3nanue. buonorus. T'abpuensan O.C., OctpoymoB H.T.
O6meoOpazoBaTenbHas moarotoBka B yupexaenusx CIIO. - 6-e uzad., crep. —
M.: Akanemust, 2020.- 240 c. https://academia-library.ru

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

4. TopenoB, A.A. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHHUS: Yy4eO.
nocooue mist CIIO /A.A. T'openos.- 4-e uza., nep. u gomn.- M.: IOpaiit, 2019.-
355c¢.- (Ilpodeccuonanbroe oopazoBanue) https://urait.ru/book/

JlonosiHUTEIbHBIE Y4eOHbIe N3IaAHMS
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https://academia-library.ru/
https://academia-library.ru/
https://academia-library.ru/
https://urait.ru/book/koncepcii-sovremennogo-estestvoznaniya-449635

5. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHUK U TPAKTUKYM IJIs
cpennero mnpodeccuoHanbHOro o6OpazoBanuss / M. C. CmupuoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-¢ u3n. — MockBa: UszmarensctBo HOpaiit,
2020. — 332 c. — https://urait.ru/book/

HNuTepHeT-pecypcsnl

6. www. class-fizika. nard. ru («KmaccHas mocka st JTFOOO3HATEITBHBIX) ).

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

8. www. interneturok. ru («Bumeoypoku mo npeamMeTam mKOIbHON
IPOTPaAMMBbID» ).

9. www. chemistry-chemists. com/ index. html (aaexTpoHHBIIH KypHaI
«XVUMUKH U XUMUS).

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

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

12. www. alhimikov. net (O6pa3oBaTenbHbIA CAUT AJIS MIKOJIBHUKOB).

13. www. chem. msu. su (QnekTpoHHasi OMOIMOTEKA IO XUMUU ).

14. www. hvsh. ru (xypHan «XuMHs B IKOJIEN).

15. www. hij. ru ()kypHas1 « XUMHUS U )KU3HBY).

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

17. www. window. edu. ru/ window (EauHoe okHO gocTyna K
oOpa3oBarenbHBIM pecypcaM MHTepHeTa 1o OUOJIOTHH).

MeToauyeckue ykazaHusi s o0y4allIUXCsi 1O  OCBOEHHIO
AUCHHUTITHHBI

18. Meroauueckue yKazaHus JIg  OOYYalOIIUMXCS TIO  BBIMOJTHEHHUIO
MPAKTUYECKUX PadOT.

19. MeTtoaudeckue i1t 00yUJarOIIMXCs 10 BRITIOJHEHHIO 3aaHui
CaMOCTOSATEILHBIX PadoT.
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4. KOHTPOJb H OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOM JUCIHUATIIMHBI

4.1. ®opMbI U METOJbI KOHTPOJISI M OLICHKH Pe3yJIbTATOB 00y4eHUsI

Pe3ysabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISAA M OLleHKH
pe3yJIbTaToB
o0yueHust

Obwue Komnemenyuu:
OK 1. IloHuMarp CyIIHOCTb M COLHAJIbHYIO 3HAUMMOCTh CBOEH
Oynyiiei nmpodeccuu, IPOSBISITh K HEH yCTOWYUBBIN HHTEPEC.
OK 2. [Ilonumarb ¥ aHaJIM3UpPOBAaThb BOINPOCHl  IL[EHHOCTHO-
MOTHBALMOHHON CepBl.
OK 3. Opranu3oBblBaTh COOCTBEHHYIO JI€STEIBHOCTh, BBIOMPATH
TUIIOBBIE METO/BI U CHOCOOBI BBIOJHEHHs MPO(ECCHOHANBHBIX 3a/ad,
OLIEHUBATh UX YPPEKTUBHOCTH U KAYECTBO.
OK 4. IlpunHumarp pelieHHs B CTaHJAPTHBIX M HECTaHJApTHBIX
CUTyalusiX, B TOM YHCJIE CHUTyalUAX pUCKA, M HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 5. IlposBAsTh NCHXOJIOTUYECKYIO YCTOMYHMBOCTH B CIIOXKHBIX U
HKCTPEMAJIbHBIX CUTYyalUsX, NPEAyNpexIaTh U pa3zperarb KOH(IMKTHI
B Tiporiecce npodecCHOoHAIBHON JIesITeTbHOCTH.
OK 6. OcymecTBisaTh MOUCK H HCIOJB30BaHHE HHPOPMAINH,
HeoOXxoauMoi st 3(pPEeKTUBHOTO BBITOTHEHHUS TNPO(heCcCHOHATBHBIX
3aja4, Npo(hecCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.
OK 7. Hcnons3oBath MH(OPMaLOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B MTPO(ECCUOHATBHON JAEATEIbHOCTH.
OK 8. TlpaBuiabHO CTPOUTH OTHOLIEHUS C KOJUIETaMM, C Pa3IMYHBIMU
KAaTEeropusIMU TpaXkJaH, B TOM 4YHCJE C MPEACTABUTEISAMHU PAIHYHBIX
HallMOHAJIBLHOCTEH 1 KOH(ECCUH.
OK 9. YcranaBnuBarh NCUXOJIOTUYECKUIM KOHTAKT C OKPYKAIOLUMHU.
OK 10. ArantupoBaThCs K MEHSAOIIUMCS YCIIOBHSIM
po¢ecCUOHATLHOMN 1eATEIbHOCTH.
OK 11. CamocrosTennbHO ONpeneisITh 3a7addl NMpPo(EecCHOHAIBHOIO U
JMYHOCTHOTO DAa3BUTHSA, 3aHMMAThCs CaMOOOpa30BaHUEM, OCO3HAHHO
IJIAaHUPOBATh MOBBIIIEHNE KBATU(PUKALINH.
OK 12. BemonHsATe npodeccuoHalbHbIE 3aayd B COOTBETCTBUHU C
HOpMaMu Mopaiu, Tpo(hecCHOHATBLHON 3TUKU U CITY>KEOHOI0 ATHUKETA.
OK 13. IIposBisTh HETEPNUMOCTh K KOPPYNIHOHHOMY IOBEACHHUIO,
YBaXXUTEJIBHO OTHOCUTHCS K IPABY U 3aKOHY.
OK 14. Opranu3oBbIBaTh CBOIO XM3Hb B COOTBETCTBHM C COLIMAJIBHO
3HAYUMBIMHM  TPEJACTaBICHUSIMH O  3J0pOBOM  oOpasze  KH3HH,
MOJICP)KUBATh JIOJDKHBIM ypOBEHb (H3UYECKOM MOArOTOBIEHHOCTH,
HEOOXOUMBIN JIJIs1 COITMAIBHON 1 TPO(ECCHOHAILHON JIeATETLHOCTH.
Ilpeomemmnuvie pe3ynromamol:
— copMUPOBAaHHOCTH TIPEACTABICHUN O IIEJIOCTHOH COBpPEMEHHOMN
€CTECTBEHHO-
HAay4yHOW KapTHHE MHpa, NPUPOJE KaK E€IMHON ILEJIOCTHOW CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOAbl MU OOIIEeCTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MacIITabax

Bcenennoi,
— BJIaJICHUE 3HAHUSIMM O HanboJiee BXKHBIX OTKPBITUAX M JOCTHKEHHUSIX

Tekymuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEI);

- BBITIOJTHEHUE
MPaKTUYECKOU
paboThI
(MHIUBUTyaNTbHAS
dbopma paboThI)

- 3aIuTa
nopTQoaro

OrneHka
pe3ysIbTaToB
BBITTOJIHEHHUS
CaMOCTOSATENIHLHOMN
paboTsl

[Ipomexyrounas
arrecTanus B popme:
1 cemecTp - apyrue
(bOopMBI KOHTPOJIA
(cpenuuii 6amt mmo
TEKYIIUM OLICHKaM
yCIIeBa€MOCTH )

2 cemecTp —

¢ depeHIMPOBaHHBI
1 3a4ér.

Meron npoBeeHus
IIPOMEKYTOUYHON
arrecTanuu 2
cemecTpa:
BBIITOJIHEHHUE
KOMILIEKCHOTO
3aJIaHus
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B 00JIaCTH €CTECTBO3HAHUS, MOBIUSABIIMX Ha SBOJIIOLUIO TPEACTABICHUI
0 MPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— c(OpMHUPOBAaHHOCTh YMEHHS TNPUMEHATH ECTECTBEHHO-HAyYHbIC
3HAHUA ISl OOBSICHEHUS OKPYXKAIOUINX SBJICHUHN, COXpaHEHUS 3J0POBbS,
obecriedeHrss ~ 0€30MACHOCTH  JKM3HEAEATENBHOCTH,  OEpEeXHOTO
OTHOIICHHUS K MIPUPOJIE, PAIlMOHATIBLHOIO MPUPOIONIONIb30BAHMS, a TAKXKE
BBITIOJIHEHUS POJIM TPaMOTHOTO MOTPEOUTENS;

— c(OopMHUPOBAHHOCTh NPEJICTABICHUNA O HAYYHOM METOJE MO3HAHMS
MPUPOJBI M CPEACTBAX M3YYEHUS MEraMupa, MaKpoMHpa U MHUKPOMHPA,
BJIQJICHUE TNPUEMAMU E€CTECTBEHHO-HAYYHBIX HAOIIOJCHH, OIBITOB,
WCCIIETOBAaHUM U OIICHKHU TIOCTOBEPHOCTHU MOJIyYEHHBIX PE3yIbTaTOB;

— BIQJICHUE TOHATHWHBIM  almapaToM  eCTECTBEHHBIX  HayK,
MO3BOJISIIOIIMM  TO3HABaThb MHp, YYacTBOBaTh B JUCKYCCHUAX 10
€CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh pa3nu4YHbIe
UCTOYHUKA UHGPOpMAlUMU s TOATOTOBKM COOCTBEHHBIX pador,
KPUTUYECKH OTHOCUThCS K cooluenussMm CMU, conepkaiiuM Hay4dHYIO
nHpopMaIuo;

- c(OpMHPOBAHHOCTH yMEHUH OHUMATh 3HaYMMOCTb
€CTECTBEHHOHAYYHOTO 3HaHUS IS KaXKIOro 4YeloBeKa, HE3aBUCHUMO OT
ero npogecCUOHaIbHONU AESITEIBbHOCTH, Pa3inyaTh (aKThl U OLIEHKH,
CpPaBHHMBATh OILICHOYHBIC BBIBOJIbI, BUIECTh UX CBSI3b C KPUTEPUSIMHU
OIICHOK M CBSI3b C KPUTEPHUSIMHU C ONPEAEIEHHON CUCTEMOM IEHHOCTEM.

4.2. ®oHI OUEHOYHBIX CPEACTB /I INPOBeICHUs
aTrrecTaluM 00y4YAKOLIUXCH M0 AUCHUILINHE

MPOMEKYTOYHOM

Iloxa3aTenu u KPHUTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHI/Iﬁ,

OLICHHUBAHHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJibHBIC U TeCTOBbIE 3a1aHUS
KonTponbsHbIe 3a1aHus coAepKaTcs B MPUIOKEHUU 1.

MeTtoauyeckue MaTepHuabl

OIMHMCAaHUEC IIKaJl

Meroauyeckue MarTepuasnbl, OINPEACISAOINE IMPOLEAYPbl OLEHUBAHUSA
3HAHWM, YMEHUH, XapaKTepu3yolux GOpMUPOBaHUE KOMIIETEHIIUM, COAEpKaTCs

B MIpUJIOKEHUU 1.
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Ipuioxkenne 1
KoHTPO./IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEIeHUsI MPOMEKYTOUYHOI aTTeCTAMHU MO TUCIHIIIHHE
OVY /.12 EcTrecTBO3HAHUE

1.1. ®opma npomMekyTOUHOM aTTecTAlUM: AUPPEepEeHIIMPOBAHHBIN 3a4ET (2 ceMecTp).

1.2. Cucrema oueHMBaHMS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHUE peE3yJbTAaTOB  BBIIOJHEHUS 3aJaHUl  MPOMEXKYTOYHON  aTrTecTaluu
OCYILIECTBIISIETCS HA OCHOBE CJIEAYIOLIMX IPUHIIUAIIOB!

JOCTOBEPHOCTH OLIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
IPAaKTUYECKOI0 OMbITa, OOLIMX M MPOPECCHOHATBHBIX KOMIIETEHIIUH, TPOAEMOHCTPUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OLEHKa BBINOJIHCHUS 3aJaHui JIOJDKHA IIPOBOJIUTBHCS B
OTHOILIEHHM TEX KOMIIETEHIINH, KOTOpble HEOOXOAMMBI sl 3((EKTUBHOTO BBIIOIHEHUS
3a[laHus;

HA/IKHOCTH OIIEHKM — CHUCTEMa OLICHMBAHMS BBIMOJIHEHUS 3a/laHUH JOJDKHA 00J1ajaTh
BBICOKOW CTENEHbIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAaX YPOBHsS COPMHPOBAHHOCTHU
3HaHUH, yMEHUH, NPAaKTUYECKOTO ONbITa, OOMHUX U MNPO(HECCHOHAIBHBIX KOMIETECHIHHA

o0y4aromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OLIEHHBAHHUS BBIOJIHEHHUS 3aJaHUM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OICHUBAThL OOIME ©  NPO(PEeCcCCHOHAIbHBIC  KOMIICTCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBINOJHEHHMS KOHKYPCHBIX 3aJaHMH JOJDKHA OBITh
HE3aBUCHMOH OT 0COOEHHOCTEH TpPO(PEeCCHOHANBHOM OpHEHTAlMM WM IPEeINOYTCHUIN
npenoaasareieil, OCyIECTBISIIOIINX KOHTPOJIb WIHA aTTECTALIUIO.

[Ipy BBINOJHEHUHU MPOLEAYpP OLEHKH 3aJaHUM HMCIONb3YIOTCS CIENYIOLIME OCHOBHbIE
METOJBI:

- METOJ] pacueTa NEePBUYHBIX 0AJIIOB;

- METOJ] pacueTa CBOJIHBIX OaJJIOB.

Pe3ynbTarhl BHINOJHEHUS 3aJlaHUN OLICHUBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas 1IKaja IS OLlEHUBAaHUS PE3yIbTaTOB O0YUYEHHUS.

IlepeBon nsiTH GasIbHOM IIKAJIBI yYeTa Pe3yJIbTAaTOB B MATH OAJIbHYIO OLICHOUHYIO HIKAJTY:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOI0 3aJaHusl,
cpeaHMii 0aJ171 10 HTOraM aTTecTaluu

O1eHKa 5 «OTIUIHOY 4,6-5
OneHka 4 «xopouoy» 3,6-4,5
OneHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
Onenka 2 «HEyJOBIETBOPUTEIBHO» <29

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

IIpumepHBbIii NepedyeHb BONPOCOB 3a1aHus « TectupoBaHue»
B 3aganusix 1-25 BpiOepu NpaBHIIbHBINA OTBET U NOAYEPKHH €ro.
I[IpaBu/bHBIH 0TBET MOKeT ObITH TOJbLKO OJHH.

1. III 3akon HeroToHa hopmynupyercs Tak:

A. Teno nBuxercs paBHOMEPHO U NMPSMOIMHENHHO (MJTM TIOKOUTCS ), €CIIM Ha HETO He
NEeNCTBYIOT Apyrue Tena (Win JeicTBUe IpYTuX Tesl CKOMIIEHCUPOBAHO).
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b. Cuna ynpyrocty, BO3HUKaroIas npu aedopMaluu Tena, IpsiMo NpornopLuoHaIbHa BEIUYHHE
abCOJIIOTHOTO y/UITMHEHHUS.

B. JleiicTBUE paBHO MIPOTHUBOAECHCTBUIO.

I'. Tena AeiicTBYIOT APYT HA APYyra CHJIAMHU PaBHBIMU 10 a0COTIOTHOMY 3HAYCHUIO,
HalpaBJIEHHBIMU BJI0JIb OJHOU MPSMON U MIPOTUBOIOJIOKHBIMHU T10 HAIIPaBJICHUIO.
2. YeMy npuMepHO paBHA cUja TSKECTH, JEHCTBYIOIIAs Ha M4 Maccoit 0,5kr?
A.5H.

b. 0,5 H.

B. 50 H.

3. Kakyro Maccy rpy3a Hy’KHO IOAHSTb Ha BBICOTY 2 M, YTOOBI OH oOJsiafasl 3Heprueit 62500
JIx?

A. 3000 [Ix.

b. 4125 Ix.

B. 3125 Ix.

I'. 150 Tx.

4. CoBepraercs i paboTa v €Ciu J1a, TO KaKoro 3Haka?

[Ipumep: Kuury maccoit 400 r moiHUMAIOT Ha BBICOTY 1 M;

A.A>0.

b. A<O0.

B.A=0.

5. B xakux egununax B CU usmepsiercs KoaQpGUUHUEHT yIpyroctu tena?

A. H/xm.

b. Iun/cMm.

B. H/m.

I'. Inn/cMm.

. H-m.

6. 3naueHue Temnepatypsl 1o mkaie KenpBuHa onpenensercs no gopmyie.
A. T=1-273.

b. T=273t.

B. T=t+273.

I'. T=273 —t.

7. SIBneHue NpOHUKHOBEHMS MOJIEKYJI OJJHOTO BEILIECTBA B MEKMOJIEKYJISIPHOE IPOCTPAHCTBO
JPYTOro Ha3bIBaeTCs

A. KonBexknusi.

b. lebopmanus.

B. dudpaxmus.

I'. Judpdysus.

8. B npuBeneHHOM nepeyHe, BEIEeCTBOM SBIISETCS

A) ciuka

b) rnmuna

B) ckpenka

I') xapannamm

9. B mpuBeneHHOM nepeuHe pU3NUECcKoe TeNo — 3TO

A) nepeBo

b) men

B) amromunMit

I') HOKHUITBI

10. XuMHA4YECKHUM SIBJIEHUEM CIIEYET CUUTATH

A) mnnaBiieHue Jbaa

b) xunsuenue Bojb

B) ropenue yrus

I') obpazoBanue nHes

11. Ykaxure popMyiTy OKCHJIA ATTFOMUHHS

A) AI203
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b) AlO

B) AlO2

I') AI20

12. K peakuusiM coeIMHEHNSI OTHOCUTCS
A) KOH + HCl = KCl + H20

Bb) 2Na + CI2 = 2NaCl

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

I') 2HgO =2Hg + O2

13. Peakmusa mexny okcumoM Meau(Il) u cepHON KHCIIOTOM OTHOCUTCS K PEaKIIUsIM
A) oOMeHa

b) COEIUHEHUS

B) 3aMeEIeHU

I pasoKeHUs

14.PaccrabTe KOO PHUIMEHTHI H OIpenenuTe CyMMy K03 (HUIIMEHTOB B ypaBHEeHUH peakimu: K
+ 02 =K20

A)S

b)3

B) 2

7

15. IIpocTbIM BEILIECTBOM SIBIISIETCS:

A) oxcua Marus b) propoBomopon

B) Bona I) #ion.

16.Kakast u3 runores B Oonblieil crenenu noareepxkaaer, uro JJHK sBusercsa renernueckum
MaTepuaioM KIETKU?

A) JHK cocTouT u3 4eTbipex BUAOB HYKJICOTHI0B, IOATOMY CIIOCOOHA XpaHUTh HH(POPMAIHIO;
b) B comarndeckux kierkax konmdectBo JJHK BaBoe OombIiie, yeM B rameTax;

B) V¥ xaxnoii ocoou JTHK nuauBuayanbsHo o cBOEH HyKJICOTUIHOM MOCIIEA0BATEIbHOCTH.

17. OCHOBHBIM HAayYHBIM METOJIOM MCCIICIOBAHMS B CAMBIH paHHHIA MEPUOJT Pa3BUTHSI OUOJIOTUH
ObLI:

A) 3KCIepUMEHTaJIbHBIN B) cpaBHUTENBHO-HCTOPUYECKUI

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

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

B) o6meH BerecTs E) paznpaxumocTb

19.I1pu perukaruu mosekynsl JJHK oGpaszyercs:

A) HUTB, pacniaBLIasiCA Ha OT/AEIbHbIE (PparMeHThI TOUEPHUX MOJIEKYJ

b) monexyna, coctosimas u3 AByx HOBBIX nenen [JJHK

B) monekyna, monoBuHKa KoTopoi coctout u3 HUTH U-PHK

I') mouepHsis MOneKyIa, COCTOSIIAsI U3 OJTHOU cTapor U oJHOoM HOBOM 1enu JJHK

20. Ecnn amunoxucnora konupyrorcs kogonom TI'T, o B JIHK emy cootBeTcTByeT
TPUILIET:

A) T b) AIT B) YIILI ') ALl

21.Ucropuueckoe pa3BUTHE OpraHU3Ma:

A) rarurusnes

b)onrorenes

B)¢punorenes

[)mytorenes

22. Haunbosee mpaBUIBLHO CIEAYIOIIEE YTBEPKICHHE:

A) TOJBKO JKHBBIE CUCTEMBI TIOCTPOEHBI U3 CIIOKHBIX MOJEKYJ

B) Bce xuBbIe crcTeMBbI 00J1a71al0T BEICOKOM CTETIEHBIO OpraHU3aIlnH

B) B He:xMBOM IpUpoOJIe HE BCTPEUAETCS BHICOKAs CIOKHOCTh OPraHU3alUU CUCTEMBbI
23.113 nepeyucieHHbIX XMMUYECKUX COEAMHEHUH OMONOIMMEPOM SIBIISETCS:

A) PHK; b) kpaxmau; B) dpyxkro3a.
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24.CBs131, KOTOpbIE YIEP)KUBAIOT MEPBUUHYIO CTPYKTYPY MOJIEKYJIbI OeliKa, Ha3bIBAIOTCS:

A) Bogopoansle;  b) mentuanbie; B) nucynsduansie.
25.Pazpymienne mpupoHON CTPYKTYpHI Oelika Ha3bIBaeTCS:
A) penatypanus; b) perenepanus; B) nenarypanus.

B 3aganusix 26-29 Bbi0epuTe TPU BEPHBIX 0TBETA M3 IIECTH. 3aNIMIINTE BHIOPAHHbIE OYKB
ajipaBUTHOM NOPSIAKE.
26.Teno NBUXKETCS C YCKOPEHHEM BBEpX. Y CTAHOBUTE COOTBETCTBUE MEXKIY YCKOPEHUEM
JBYDKEHUS M BECOM Tela
A)P=3,5mg
b)P=4mg
B) P=20mg
') P=6,5mg
M) P=35mg
E)P=8,4mg
la=25g¢
2a=4g¢g
3a=10g
27. YCTaHOBUTE COOTBETCTBUE MEXK/TY KJIACCAMU OPTaHUYECKUX BEIIECTB U XUMUYECKUMHU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHBI yrneBogopos 2) C2H4
B) xapOonoBas xucinora 3) CH30H
[') HempenenbHBIN yrIeBOAOPO 4) HCOOH
28. YcTaHOBUTE COOTBETCTBHE MEX 1Y (POPMYJIOi BEIIECTBA U MPOAYKTOM, 00pa3yIOLIUMCS Ha
KaTo/Ie MPH 3JIEKTPOJIM3E €r0 BOJHOTO pacTBopa

OOPMVIJIA BELHIECTBA [MPOAYKT 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. IIpu BBINOJIHEHUH K KaX/10H MO3UIMH, TaHHOU B JIEBOM CTOJI01Ie, HAaJ0 MOA00paTh
COOTBETCTBYIOIYIO O3UIMIO U3 IPABOI0 CTOJIOIA U BIIUCATh MOJIYYEHHBIN OTBET B TAOIUILY.
[Tpumep Okonornyeckue HakTopsl
1) noBbllIeHNE JaBIEHUS BO3TyXa
2) KOHKYPEHIUS 3a TEPPUTOPHIO MEX]TYy PACTEHUSIMU
3) U3MeHeHHE YUCICHHOCTH MOMYJISIIUU B PE3YJIbTaTe SMUACMHU
4) u3MeHeHue penbeda IKOCUCTEMBI
5) B3auMOICUCTBUE MEXKTY OCOOSMU OJHOTO BUA
A) abuoTnueckuii
b) 6uotnueckuit
B 3aganun 30 Heo0X0AMMO YCTAHOBHTH NPABUJILHYIO II0CJI€0BATEIbHOCTD e CTBHIA.
30. PaccraBbTe nepeynCIIEHHbIE COOBITHS B XPOHOJIOTMUECKOM MOCIe10BAaTEIbHOCTH.
A)M300peTeHne 3J1eKTPOHHOTO0 MUKPOCKOTIA.
b) OtkpsiTHE pbOCOM
B) U300peTeHne cBETOBOTO MHUKPOCKOTA
I') YTBepxaenue P.BupxoBa o mosiBIEHNN KaKI0M KJIETKA OT KIETKU
1) llosiBnenue kinerounoit reopun T. [lIBanna nu M. Illnelinena.
E) [lepBoe ynorpebnenue TepmuHa «kiaetka» P. ['ykom.

IIpuMepHbIe NPaAKTHYECKUE 3aJaHNS
3agaun
Yacth «DPU3NKa»
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1. ABTOMOOWIb yHaleTcsi OT MOCTa, ABUTASCh PABHOMEPHO M MPSAMOJIUHEHHO CO CKOPOCTHIO
72xm/4. Ha KakoM paccTOSTHMM OT MOCTa OKa)KeTcsl aBToMoOuib uepe3 10c, ecnu B HaYalIbHBINA
MOMEHT BPEMEHH OH HaxXOJuJIca OT Hero Ha paccTtosiHuu 0,2 km?

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

3. CkonbpKko BpeMeHHu OyeT magaTh Telo ¢ BEICOThI 0,02 kM, 0,08 kM?

4. Yemy paBHa cuJia TPEHMS, €CIIM MOCTE TOT4YKa Baron maccor 20 T ocranoBuiics depes S0 c,
PO IpU 3TOM paccTosiHue 125m?

5. Yepe3 CKOJIBKO BpPEMEHH OCTAHOBHUTCSH aBTOMOOWIb Maccod 1000 Kr, IBYOKYIIHHCS CO
CKOpPOCTBIO 72 KM/, €CI BBIKJIIOYUTH ABHUrateib? CpeaHss cuiia CONMpPOTUBIICHUS JIBUKCHUIO
0,2 xkH.

Yacrb «XuMus»

1.CkObKO MOJICH COCTABIISIOT M CKOJIBKO MOJIEKYI cojiepskat 8 T kucioposa 0,7?

2.CKOJIBKO MOJIEH COCTABIISIOT U CKOJIBKO MoJieKyl coaepxar 180 mu Boxst HoO ?
3.0npenenute maccy 0,25 MOJIb CEpHOM KUCIIOTBI

4.Kaxoii 00bEM Py HOPMAJIBHBIX YCIOBUAX 3aHUMAIOT 2 MOJIb JJF000TO ra3a?

5.Kakoii 00bM Ip1 HOPMAIBHBIX YCIOBUSAX 3aHUMAIOT 7T a3ota N ,?

Yacrb «buoJsorus»

1. VY KponMkoB cepas OKpacka LIEPCTH JIOMUHUPYET HaJ 4epHOM. ['OoMO3UTroTHYIO
CEPYIO KPOJIBbUYMXY CKPECTHIIM C YEpHBIM KposinkoM. Kakumu OynyT kposipyara?

2. Y MOpCKHX CBHHOK Y€pHas OKpacka IIepCcTH JOMHHHUPYET Haj Oenoil. CkpecTiiiu
JIBYX T€TEPO3UTOTHBIX caMla U caMKy. Kakumu OynyT ruOpujibl EpBOro MOKoJeHus?

3. Y TBHIKBBI JUCKOBUAHAs (opma IMjoJa JAOMUHUPYET HaJ IIAPOBHUIHOM.
['OMO3HUTOTHYIO HIAPOBHIHYIO THIKBY OIBUIMJIA TBUIBIION TaKOH k€ THIKBBL. Kakumu OymyT
TUOpUIBI IEPBOTO MOKOJIECHUS?

4, Y TomaToB KpacHasl OKpacka Iioja JOMUHUPYET Haj kenTou. [lepeonsunnum 1Ba
pacTeHus ¢ KpacHOW OKPACKO#l IIOJOB: OJHO OBLJIO TOMO3HTOTHBIM, JPYrO€ TeTepPO3UTOTHBIM.
Pacrenus ¢ kakuMu 110JamMu BBIPACTYT B IEPBOM IMOKOJIEHUU?

5. I'en paHHero co3peBaHMs SIMMEHsSI JIOMUHUPYET HaJ No3aHecnenoctero. Kakoe
MOTOMCTBO MOXXHO OXHUJAaThb OT CKPELIMBAaHUS SUYMEHS pPaHHETO0 CO3pPEBAaHUSl C SUMEHEM
MO3JHETO

1.3.2 Kpurtepuu oueHku
Ornenka 3a 3agaHue «TecTupoBaHUE» OMpPeeNAeTCs IPOCTHIM CYMMHUPOBaHUEM OAJIIOB 3a
IpaBUJIbHbBIE OTBETHI Ha Borpockl. OuH BepHbIil oTBeT paseH 0,1 Oam.
OTBeT cuuTaeTCs MPaBUIIbHBIM, €CIIU:
- [IpY OTBETE Ha BOIIPOC 3aKPBITON (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBIN OTBET;
- TIPH OTBETE Ha BOMPOC OTKPHITON (hOPMBI 1aH PABUILHBIN OTBET;
- [IpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE NMPABUIILHON MTOCIEA0BATEILHOCTH YCTAHOBIIEHA
MpaBUJIbHAS MTOCJIEI0BATEIbHOCTD;
- [IpY OTBETE Ha BOIIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUSI, €CIIM COMOCTABJIEHHUE ITPOU3BEAECHO
BEpHO JJIs1 BCEX Map.
Kputepun onieHKH pe3ysbTaToB TECTUPOBAHUS

OV/I 12 Ecrectsosnanie Kon-Bo MaxkcuManbHBIHA
BOTIPOCOB o6ayu1-0,1

dusnka 10 1

1 Pazgen 1. «Mexanukay 2 2*0,1

2 Paznien 2. «OCHOBBI MOJIEKYJIIPHOM (DU3UKHU U 2 2*0,1
TEPMOTMTHAMHKH)

3 Paznen 3. «OCHOBBI 3JIEKTPOIMHAMUKI 2 2*0,1

4 Paznen 4. «KonebaHuA ¥ BOJIHEBDY 2 2*0,1

5 | Pazgen 5. «DneMeHThl KBAHTOBON (PU3UKN» 1 1*0,1

6 Pasnen 6. «BceneHHnast 4 ee 3BOIIOLIUS) 1 1*0,1
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Xumust 10 1
7 Paznen 1. «O06mas u HeopraHuyecKas XUMHU) 5 5*0,1
8 Paznen 2. «Opranndeckast XUMUS 5 5*0,1
buonorus 10 1
9 Pasnen 1.Yuenue o xiietke 2 2*0,1
10 Paznen 2. Opranusm. PazmHoxenue u 2 2*0,1
WHAMBUAYAJIILHOE PAa3BUTHE OPraHU3MOB
11 | Pazzen 3. OCHOBBI T€HETHUKHU U CEIIEKIIUU 2 2*0,1
12 Paznen 4. IlpoucxoxieHrue U pa3BUTHE KU3HU Ha 1 1*0,1
3emJie. DBOJIIOLIMOHHOE YUEHHUE
13 | Pasznmen 5. [IpoucxoxaeHue yemoBeka 1 1*0,1
14 | Paznen 6. OCHOBBI KOJIOTHHI 1 1*%0,1
15 | Pa3gen 7. buonuka 1 1*0,1
HUTOI'O: 30 3
Ne Kputepuu onieHKH K NpaKTHYEeCKOMY 3aJaHuI0 yacTu «Pu3uka» | baasl 3a
KpuTepuu
OIlEHKH
1 Od¢opmiieHune yca0Bus 3aJaHUs MakcuMasbHbIH
oasua — 0,2 6aaia
- BepHO 0()OPMJICHO yCIIOBHE 3a/1a4H, IPEICTABICHBI Bce (PU3HUCCKUC 0,2
BEJTMYUHBI
- yciioBue 3a1adusi 0hOpPMIICHO ¢ HE3HAYUTEITbHBIMUA HETOYHOCTSIMU, 0,1
MIpeJICTaBJICHBI HE Bce (PU3NUYECKIE BETUYMHBI
- ycJioBue 3a7aHus 0(hOpMIICHO HEBEPHO 0
2 HUcnoab3oBanue pusnyecKoid CUMBOJIUKH MakcuMasbHbIH
oay1 —0,3 6ai1a
- BEpHO 0003Ha4YEeHbI CUMBOJIBI B YCIIOBUH 3a/1a41 U B popMyIiax, 0,3
MCIIOJIb3YEMBIX B PEIICHUH 33191
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H , OMYyIIeHa | 0,2
HETOYHOCTH B (DOPMYJIax, HCIIOJIH3yEeMbIX B PEIICHUH 33291
- oryIieHa | HeTOYHOCTH MpU 0003HAYCHUH CUMBOJIOB B YCIIOBHH 0,1
3aa4n , | HETOYHOCTH B (DOPMYIIax, UCTIONb3yEMbIX B PEIICHUN
3a/1a4uu
- JomyiieHo 2 u 6oyiee HETOYHOCTH IPpU 0003HAYEHUH CUMBOJIOB B 0
YCIIOBUU 3aJ]auH , 2 U Oosiee HeToOUHOCTEN B hopMyJiax,
WCIOJIb3YEMBIX B PEHICHUU 3a7auu
3 Colur01eHe aIrOpuTMAa pelleHust MaxkcumanabHbIi
oas1 0,1 6a1a
- pelIeHre 3a]]a91 OCYIIECTBIIICTCS TI0 AITOPUTMY: TIEPEBOJT SMHHII 0,1
n3MepeHus: GU3NYECKUX BETUYHH B MeXIyHAPOAHYIO CUCTEMY
enunull (CH); 3anuce HeOOXOAUMBIX PU3NUECKUX HOPMYIT;
MaTeMaTHYeCKU pacueT no (huznueckoit popmymne
- QJITOPUTM PENICHHS 3a/1a9U OTCYTCTBYET 0
4 IHepeBox enHul u3mMepenust GU3MYECKMX BEJIUYUH B MakcuMasibHbIH
Mexkaynapoanyiwo cucremy exuaun (CH) 0aaua —0,3 6ana
- BEpHO MEPEBEICHBI paCUYETHI MIEPEBO/IA BCEX SIUHUIl U3MEPECHUS 0,3
dbuznveckux BenMIrH B MexayHapoaayo cuctemy enunaunil (CH)
- nomyiieHa | omuOKka nmpy MpOBEICHUH pacyeTa MepeBoia eauHHUIL 0,2
n3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY
equaul (CH)
- JIOTIYIIEHBI 2 OMMOKYU MPU MPOBEJCHUH pacueTa MepeBo/ia eANHHII 0,1
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u3MepeHus: GU3NYECKUX BETUYHH B MEXITyHAPOAHYIO CUCTEMY
equaut (CH)

- HEBEPHO MPOBEICHBI PACUETHI MEPEBO/IA BCEX €AMHUL] U3MEPEHUs
¢dbusnueckux BenuunH B MexayHapoanyto cucremy equnuil (CH1)

0

Hcnonb3oBanue puznyeckux Gpopmyst 1Jisi pelieHus 3a1a4u

MakcuMaJbLHBII
o0aaa — 0,4 6anua

- BEPHO U IIOCTIEI0BATEIBHO 3aIMCaHbl BCE (POPMYIIBI B COOTBETCTBUU
C CUMBOJIMKO#, HEOOXOIUMBIE /Il YCTAHOBJICHUS! COOTHOIICHHUS
CYIIECTBYIOIIETO MEXAY (PU3NIECKUMHU BeTUINHAMH

- IPaBUJILHO COCTaBJICHBI YPaBHEHUS, CBS3bIBAIONINE (PU3UUECKHE
BEJIMYHHBI

0,4

- BEPHO, HO HETIOCJIICAOBATCIIbHO 3allMCaHbl (bOpMy.]'IBI B COOTBCTCTBHU
C CHMBOHHKOfI, HCO6XOI[PIMOI>1 JJIs1 YCTAaHOBJICHUA COOTHOIICHUA
CYIICCTBYIOLIETO MEXIY (bHSH‘ICCKI/IMI/I BCIIMYNHaAMHU

- [PaBUJIBHO COCTABJICHBI YPAaBHCHU A, CBA3BIBAIOIIIUC (1)I/ISI/I‘ICCKI/I€
BCJIIMYHUHBI

0,3

- (hopmyIibl 3anKCcaHbI OCIIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMysia B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JIJIst
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXAY (pU3HuecKuMU
BEIIMYMHAMU

- JIomyIeHa oJHa omrOKa IMPU COCTABJICHUH YPaBHEHUH,
CBSI3BIBAIOIINX (DU3MUYECKHE BEITMUMHBI

0,2

- (opmyIbl 3anIMcaHbl HENOCEA0BAaTENbHO, HEBEPHO 3anucaHa 1
(dbopMyIa B COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOIUMOM IS
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXAY (pH3HueCKUMH
BEJTMYMHAMU

- JIONyIll€Ha OJ{Ha OLIMOKa IPU COCTaBICHUM YPaBHEHUH,
CBSI3BIBAIONIUX (PU3UUECKHE BETUUHHBI

0,1

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- JIONYIIIEHbI OIIMOKA MPU COCTABJICHUU BCEX YpaBHEHHUH,
CBSI3BIBAIOIINX (PU3NUECKHE BETUUMHbI

MartemaTu4yeckne pacuersl 1o ¢usnueckum Gopmyiam,
KOTOpbIe  XapaKTepu3ylOT paccMaTpuBaeMoe sIBJIeHHE €
KOJINYeCTBEHHOH CTOPOHBI

MakcuMaJabLHBII
o0aa — 0,4 6amaa

- BEpHO NMPOU3BE/IEHBI BCE MaTEMAaTUYECKHUE PAacyeThl MO BCEM
¢buznyeckuM popMysaM B COOTBETCTBUH C €AMHUIIAMH W3MEPEHUH
¢busnueckux BenuunH (CH);

- BCE pe3yJIbTaThl MATEMAaTHUYECKUX PACUETOB COJIEPKAT LHUPPOBOE
3Ha4eHUE U COOTBETCTBYIOIEE eMy 0003HAUEHUE €TUHHIIBI
n3Mepenus pusndeckux seanuuH (CH)

0,4

- BEpHO NMPOU3BEACHBI MAaTEMAaTUYECKUE PACUYETHI IO BCEM
¢uszmgeckuM HopMysiaM B COOTBETCTBUU C STUHUIIAMH H3MEPESHUN
¢usnueckux BenuunH (CH),

- B OJTHOM PE3YJIbTaTe MaTEMATHIECKOTO pacdeTa COACPIKUTCS TOIBKO
ero udpoBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEACH MaTeMaTHUecKuil pacueT 1o | gusndeckoin
¢dopmyIe, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH Ppru3nuecKkux
BennuuH (CN);

- B OJIHOM pe3yJIbTaTe€ MaTEMAaTUYECKOTO pacuyeTa COJIEPKUTCS
TOJIBKO €ro IU(POBOE 3HAUCHUE

0,2

- HEBEpPHO MPOU3BEACH MaTeMaTH4eCKuii pacueT 1o | gusudeckoin
dhopmyne 6e3 ykazaHus eAUHUI] H3MEPEHUN (HU3UIECKUX BEITHIUH
(CH);

0,1
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- BCE pe3yJIbTaThl MATEMAaTUYECKUX PACUETOB COJEPIKAT TOIHKO
u(poBbIe 3HAYCHUS

- HEBEPHO MTPOU3BEICHBI BCE MATEMATUYECKUE PACUEThI 0
OTBer nocJie pelieHus 3a1a4u MaxkcumanbHbII
oaan— 0,1 6anaa
- 33/1a4a B KOHIIE PEUICHUs COACPKUT BEPHBII OTBET 0,1
- 33/1a4a HE COJICPXKUT B KOHIIE PEIICHUSI BEPHOTO OTBETA 0
YcTHOE 00BsSICHEHUE PelIeH sl 3a1a4U MakcuMaJdbLHBII
o0ana — 0,2 6ana
- 00bsICHEHHE PeLICHUS 3aJaHusl T0CJIeI0BATENbHO, CBA3HO, JIOTHYHO, 0,2
BBIBOJI apTYMEHTHPOBAH U 000CHOBAH; MIPABMWIIBHO B 00CTOSTEIIEHO
JTAeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIME BOMPOC (BOMPOCHI)
- HE3HAYUTEJIHLHO HAPYIIIEHA MTOCJIeI0BATEIbHOCTD, JIOTHKA 0,1
OOBSICHEHUS PEIIeHHUsI 3a/1aHNs, BEIBOIbI apPTYMEHTHUPOBAHBI U
000CHOBAHBI; CTY/ICHT HCIBITHIBACT HE3HAYUTEIBHBIC 3aTPYTHCHUS,
OTBEYasi Ha COMYTCTBYIOLIIE BOITPOCHI
- 3HAYUTEJILHO HAPYIIIEHA MOCJIEI0BATEIbHOCTb, JIOTHKA O0BSICHEHUS 0
pelieHus 3a1aHus (CTyIeHT HE MOXKET OOBSICHUTh, KAKUM 00pa3omM
MIPUIIIEIT K PEHICHUIO 3a/1aHMsl ), BBIBOJBI HE MOT'YT CUUTAThCS
apryMEeHTHPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYTHEHUSI, OTBEYAsl HA COMYTCTBYIOIINE BOIIPOCHI
Ne Kpurtepun onieHKH K NPaKTHYECKOMY 3a1aHUI0 YacTH «buosiorus» Bbanabl 3a
KpUTepHuu
OlLIEHKH
1 Od¢opmiieHue ycj10BHA 321aHUA MakcuMasibHbIH
oaan— 0,3
0aJ1a
- BepHO 0OPMIICHO yCTIOBHE 3a/1a4H, MPEACTABICHBI BCE TEHETUYECKUE 03
CHUMBOJIBI ’
- ycloBue 3afaHusi 0hOPMIIEHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0.2
MIPE/ICTABJICHBI HE BCE TEHETUYECKNE CHMBOJIBI. '
- ycloBue 3afaHusi 0OpMIEHO HEBEPHO 0
2 Hcnonb3oBaHMe reHeTHYECKO CMMBOJIHMKH (CHMBOJIOB) MakcumasibHbIH
o0an —0,4 6anaa
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 337]a4M U B (OpMyIIax, 0.4
HCIIOJI3YEMBIX B PEIICHUH 3a]]a4l '
- jomymieHa | HeTOYHOCTh NPy 0003HAYEHUH CUMBOJIOB B YCIIOBUU
3a/1a4u, JOMyIIeHa | HeTOYHOCTh B CUMBOJIAxX B (hopMyIiax, 0,2
WCIIOJIH3YEMBIX B PEIICHUH 3aa4l
- gormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B
YCIIOBUU 3ajauu , 2 ¥ 0oJjiee HETOYHOCTEHN B popMysIax, UCIOIb3YEMBIX 0
B PEIICHUH 3a]a4K
3 Co0J1101eH1e aJITOPUTMA pellleHu st MakcumasibHbIH

o0as —0,2 6anaa

-COOITI0/TAETCS ANITOPUTM PEIICHUS 3a/1a4H: 3aIUCh OYKBEHHBIX
0003HAYCHHI aIJIeNe, 3aMiCh BCEX YCIOBHUH, 3aMMCh TEHOTHUIIOB

. . 0,2
CKpPELIMBAIOIIUXCS 0COOeH, 3amuCh COPTa 00PA3YIOLIMXCS Y pOIUTENeH
ramer, 3al1ich FeHOTUNOB U (DEHOTHUIIOB MOTOMCTBA
- QJITOPUTM pELIEHHUs 3a/1a41 OTCYTCTBYET 0
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Onucanue ¢geHOTHIIA M TEHOTHIIA ISl PeLICHHUS 3aJa4H MaxkcumanbHBII
o0aaa —0,4 6as1a

- IPaBUIILHO OITUCAHBI TEHOTHIIBI, (DEHOTUIIBI CKPEIIMBAIOIIUXCS 0.4

ocobeil 1 MOTOMCTBA '

- nomymieHa | omuoKa Mpu ONMMCaHUK FeHOTHIIA, (PeHoTHIa 03

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA '

- JIOMYIIEHBI 2 OMNOKY NMPH ONMCAHUHN TeHOTHIA, ()EHOTHIIA 0.2

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA '

- HEBEpHO OINHKCAH FeHOTHII, (PEHOTHUIT CKPEUIMBAIOIIUXCs 0c00ei 1 0

OTOMCTBA

BeposiTHOCTDH HacJ1eI0BAaHUS MPU3HAKOB MakcumabHbIH
o0aa1 — 0,2 6anaa

- BEpHO OMpe/ieieHa BEPOSITHOCTh HACIEAOBAHUS TPU3HAKOB 0,2

- HEeBEpHO OIpeJielIeHHa BEPOATHOCTh HACIECIOBAHUS IPU3HAKOB 0

OTBer nocJie peuieHus 3a1a4u MaxkcumaJjibHbIi
o0aa — 0,10a11a

- 33J1a4a B KOHIIE PEIICHUs COACPIKUT BEPHBI OTBET 0,1

- 3a]1a4a He COJICPXKUT B KOHIIE PELICHHUs BEPHOTO OTBETa 0

YcTHOe 00bsicCHeHHe PellIeHUs 3a1a4K MakcuMasibHbIH

o0aaa —0,4 6a1a

- 00bsICHEHUE pELIeHMs 3a/1aHUs [1OCIEA0BATENbHOE, JIOTUYHOE,
BBIBO/Ibl BEpHbBIE, API'YMEHTHPOBAaHHbIE;

- IPaBUWJIBHO JAIOTCSI OTBET (OTBETHI) HA COIYTCTBYIOIIME BOIIPOC
(BOTIPOCHI)

0,4

- He3HAYUTEJIHO HApYIIEHa OCIEA0BATEIbHOCTD, JIOTUKA OOBSICHEHHS
pEeLleHNUs 3aJaHus, BbIBObI BEPHBIE, HE JOCTATOYHO
apryMEHTHPOBAHHBIE;

- CTyJIEHT MCIIBITBIBAET 3aTPYAHECHMSI, OTBEYAsl HA COIIYTCTBYIOIUE
BOITPOCHI

0,3

- 3HAYUTEIbHO HapYyIIeHa MOCIE0BATEIbHOCTD, IOTUKA 00bSICHEHHS
pelieHus 3a1aHus (CTYIE€HT HEe MOXKET OOBSICHUTDh, KaKUM 00pazoM
IpHULIEN K PEIIEHUIO0 331aHus ), BEIBOBI HE MOTYT CUUTAThCS
apryMEeHTUPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJI€HT HCIIBITHIBAET
3HAYUTENBbHBIE 3aTPYIHEHUs, OTBEUYasi HA CONYTCTBYIOIIUE BOIIPOCHI

UTOoro

Kpurtepuu oieHKH K NPAKTHYEeCKOMY 3aJaHUI0 YacTH « XUMMD)

basnel 3a
KPUTEPUU OLIEHKH

Odopmiienue ycioBus 3a1aHUA MakcuMaabHbIT
o0ana — 0,2 6as1a

- BepHO 0pOPMJICHO YCIIOBHE 3a]1a4H, MPEICTABIICHBI BCE XUMHUYECKHE 0,2

BEJIMUMHBI

- ycioBHe 3a7aHust 0hOPMIICHO C HE3HAYUTETHHBIMA HETOYHOCTSIMH, 0,1

MIPEJICTABJICHBI HE BCE XUMUYECKHE BETUIHHBI

- ycIIoBHE 3a1aHus1 0()OPMIICHO HEBEPHO 0

Hcnonb3oBanne XUMHYECKOH CUMBOJIMKH MakcumajibHbII
oay1 0,3 6ania

- BEpHO 0003HaYEHbI CUMBOJIBI B YCIIOBUH 3a/1a44 U B (OpMyIIax, 0,3

WCTIOJIb3YEMBIX B PEIICHHUH 3a/1a91

- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 3a/1a4H, AOIyIIeHa | 0,2
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HETOYHOCTb B ()OPMYIIax, UCIOIB3YEMBIX B PEIICHUH 3a/1a41

- TonyiieHa | HETOYHOCTh PH 0003HAYECHUH CUMBOJIOB B YCIIOBUH 0,1

3aa4n, | HETOYHOCTH B JOpPMYyJIaxX, UCMOJIB3YEMBIX B PEIICHUH 3a/1a4l

- jormyiieHo 2 u 0osiee HETOYHOCTU IPpU 0003HAYEHUH CHMBOJIOB B 0

YCIIOBHH 33J1auH, 2 1 Oojee HeTOUHOCTeH B (pOopMyIiax, UCIIOIb3yEeMbIX B

pelIeHnn 3aa4u

Co0Jro1eHne aJIropuT™Ma peneHust MakcuMaJbHBIH

oas1 —

0,1 oaaa

- pellieHure 3aJ]a4i OCYIIECTBIISICTCS 10 AITOPUTMY: 3aIHCh 0,1

HEOOXOIUMBIX XUMUYECKUX (POpPMYII,BepHasi pacCTaHOBKA

K03 (HUIIMEHTOB, MaTEMAaTHUECKUN PacU€T MPaBUIHLHO MOI00PaHHBIX

K02(pPHUIIMEHTOB HpEIIeHUE 10 XUMHYECKON (opmyIie

- QJITOPUTM pEHICHUS 3a/1a4l OTCYTCTBYET 0

IlepeBoa eqMHUIl H3MePeHHs] XUHMHYECKHUX BeJTUYHH B MakcuMaJbHBIH

Mexaynapoanyrw cucremy exunun (CH) oaJsa —0,3 6a11a

- BEpHO IE€PEBEICHbI PACUETHI MIEPEBOIa SANHUI] U3MEPEHUS 0,3

XUMHUYECKHUX BeTMYNH B MexayHapoanyto cucremy eauauil (CH)

- nomyiieHa | ommOKa Mpu MpoBEACHUN pacueTa MepeBo/ia eANHHIL 0,2

U3MEPEHUS XUMUICCKUX BEJTMYHUH B MEXTyHAPOIHYIO CUCTEMY €IMHUIL

(CH)

- JIOTMYIIEHBI 2 OMMOKYU MpU MPOBEJACHUH pacueTa epeBoia eIUHHUIIL 0,1

W3MEPEHUS] XUMUYECKUX BEJIMYUH B MEXTyHApOIHYIO CUCTEMY €/IMHUIL

(cn)

- HEBEPHO MPOBEJCHBI PACUYETHI MEPEBOA BCEX CAUHULl U3MEPECHHUS 0

XUMUYECKUX BeNMYNH B MexayHapoanyto cucremy eauauil (CH)

Hcnonb3oBanne XuMu4ecKuX (pOpMyJ1 Uil pelieHUus 3a1a4u MakcuMaabHbIH

oasI —

0,4 6a1a

- BEpHO U TIOCIIEI0BATEIHFHO 3aIMUCAHBI Bce (DOPMYIIBI B COOTBETCTBHH C 0,4

CUMBOJIUKON, HEOOXOUMBIE /11l YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEX Ty (QU3HIECKUMHU BEITHYNHAMU

- IPaBUJILHO COCTABJICHBI yPaBHEHUS, CBSA3bIBAIOIINE XUMUYECKHE

BEJIMYNHBI

- BEPHO, HO HEMOCIEA0BATEIBHO 3aMMCaHbl (DOPMYIIBI B COOTBETCTBHH C 0,3

CUMBOJIUKOW, HEOOXOAMMOH JIJIsl YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEXAY XUMUYECKUMU BETMUYNHAMU

- TIPAaBWJILHO COCTABJICHBI YPABHCHUS, CBSI3BIBAIOIINE XHMHUCCKUC

BEJIMUMHBI

- (opMyIibl 3anTUCaHbl IOCTIEI0BATENIBHO, HEBEPHO 3amucana (opMmyna B 0,2

COOTBETCTBUU C CHUMBOJIMKOW, HEOOXOIUMOM TSI YCTAHOBIICHUS

COOTHOIIIEHUS CYIIECTBYIOMIETO MEXKY XUMUIECKIMH BETHIHHAMHU

- JIONyIIeHa OJTHA OITMOKA IMPH COCTABJICHUH YPaBHECHU,

CBSI3BIBAIONINX XUMUYCCKUE BEITHNIMHBI

- (bopmysibl 3anKcaHbl HEMOCIEIOBATEIHHO, HEBEPHO 3amucana 1 0,1

dbopMyIa B COOTBETCTBUU C CHMBOJIHMKOM, HEOOXOTUMOM IS

YCTAHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEXIY XHMHISCKUMU

BEJIMYUHAMU

- JIomyIleHa oj{Ha OoIIMOKa IMPU COCTABJICHUH YpaBHEHUH,

CBSI3BIBAIONINX XUMUYECKUE BETUNIMHBI

- Bce (hOpMYyITBI 3aITMCaHbl HEBEPHO 0

- JOIIYIIICHbI oIInoOKa IIpU COCTABJICHUU BCCX ypaBHeHHﬁ, CBA3bIBAIOIINX
XUMHUYCCKHUEC BCIIMYHNHBI
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MartemaTu4eckue pacyeTrbl N0 XumMmudeckum ¢Gopmysam, KOTopblie
XapaKkTepU3ylT paccMaTpuBaeMoe siBJIeHHE € KOJUYeCTBEHHOM
CTOPOHBI

MakcumaabHbIR
o0ama — 0,4 6anaa

- BEpHO MIPOU3BEICHBI BCE MAaTEMaTUUYECKHE PACUEThI 110 BCEM 0,4
XUMHUYECKUM (POpMysiaM B COOTBETCTBHUHU C €IMHUIIAMU U3MEPCHHIA
xumuuecknx BennunH (CH);
- BCE pe3yJIbTaThl MATEMaTUYECKHX PAacueTOB cojiepkar mudpoBoe
3HaYEHHE U COOTBETCTBYIOIIEE eMy 0003HAUEHUE €IMHUIBI U3MEPEHUS
xumudeckux penumanH (CH)
- BEpHO MIPOU3BEACHBI MATEMAaTUYECKUE PACUETHI 10 BCEM XUMHUYECKUM 0,3
dbopMysiaM B COOTBETCTBUU C SIUHUIIAMH U3MEPEHUH XUMUYECKUX
BenuuuH (CH),
- B OJTHOM pPE€3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COIEP>KUTCS TOIBKO
ero 1udpoBoe 3HaUCHUE
- HEBEPHO MPOU3BEJICH MaTEMAaTUYECKHUM pacyeT 1o 1 XxumMudeckoi 0,2
dbopMyIie, HO B COOTBETCTBUU C €IUHUIIAMHU U3MEPEHUN XUMHYECKUX
BennuuH (CH);
- B OJIHOM pe3ylIbTaTe MAaTeMaTUYECKOTO pacuyeTa COJIEPKUTCS TOIBKO
ero u¢poBoe 3HAYCHUE
- HEBEPHO MPOU3BEACH MaTEMaTHUECKUN pacyeT o 1 XxuMudeckon 0,1
dopmyie 6e3 ykazaHus equHUI u3Mepennii pusmdeckux Benmund (CH);
- BCE pe3yJbTaThl MATEMATUYECKUX PACUETOB COJEPIKAT TOIBKO
(POBBIC 3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MAaTEMaTHYECKHIE PACUEThI 0
OTBeT nocJie pemieHUs 3a1a4u MakcumaJjibHbII
oaJ1 —
0,1 6anaa
- 33/1a4a B KOHIIE PEILICHUs COJIEPKUT BEPHBIN OTBET COOIIOIAOTCS 0,1
CIMHHIIBI I3MEPCHUS
- 33J1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOe 00bsiCHEeHHE PelIeHUs 3a1a4M MakcuMaabHbIN
oasa —
0,2 6aama

- 00BSICHEHUE PEIICHUs 3aJaHusl TTOCJIeIOBATEIbHO, CBSI3HO, JIOTHYHO, 0,2
BBIBOJI apTyMEHTHUPOBAH U 000CHOBAH; MPABUJILHO M 0OCTOSTEIBHO
JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BONPOC (BOIPOCHI)
- He3HAYUTENILHO HapyIlIeHa MOCIeI0BaTeIbHOCTb, JJOTHKA O0BSICHEHHS 0,1
pENICHUS 3a/1aHusI, BEIBOIBI APTYMEHTHPOBAHBI U OOOCHOBAHBI, CTYICHT
UCIIBITHIBACT HE3HAUNTENbHBIE 3aTPYIHEHHUs, OTBeYas Ha
COITYTCTBYIOIIIME BOIPOCHI
- 3HAUUTENBHO HapyIlIeHa OCIe0BaTENbHOCTD, IOTHKA 00BICHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET 0ObSACHUTh, KAKUM 00pa3zomM
MIPHILIENT K PEHICHUIO 3a/1aHus), BBIBOABI HE MOTYT CUUTAThCS
apryMEHTHPOBAHHBIMU M 00OCHOBAaHHBIMU; CTYJICHT HCITHITHIBACT
3HAUUTENbHBIE 3aTPYIHEHNUs, OTBeUYasi Ha COMYTCTBYIOIINE BOMTPOCHI

NUTOIrO 2

MarepuanbHo-TeXHH4YeCKOe ofecreyeHHe [Jisi TNPOBedeHHS IPOMEKYTOYHOM

aTTeCTallMu: ATTCCTaI_II/Iﬂ IMPOBOAUTCA B KaOMHETE €CTeCTBO3HAHUS.

YueOHoO-MeTOIMYeCKOe ¥ HWH(POPMANHOHHOe ofecrieueHHe IS  TPOBeIEHHS
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