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1. MACHHOPT PABOYEM MPOT'PAMMBI YYEFHOM JUCIUILINHBI
OY /.12 ECTECTBO3HAHHUE

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHON TUCIUIUIMHBI SIBISICTCS YAacThIO IMPOTPaMMEI
MOJITOTOBKH crienuaanucToB cpennero 3seHa (nanee [1I1C3) B coorBercTBUU ¢ PI'OC
CIIO no cnenuansuoctu 42.02.01 PEKJIAMA.

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

1.3. Lesin u TpeOOBaAHUA K pe3y/ibTATAM OCBOCHMS Y4eOHOM JUCUUIJINHBI:
N3yyeHne QUCHUIUIMHBI HAMMPABIEHO Ha (OPMHUPOBAHHUE OOIIMX KOMIIETEHIIHH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. IloHumaTh CyIIHOCTh M COLMAIBbHYIO 3HAYUMOCTb CBOEH Oynyien
npodeccun, MposIBIATH K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BBIOMpATh THUIIOBBIC
METOJbl U CIOCOOBI BBINOJHEHUS NPOPECCHOHATIBHBIX 3a7ad, OLIEHWBATh UX
3¢ PEeKTUBHOCTh U KQa4E€CTBO.

OK 3. IlpuHuMare pemieHHs B CTaHAAPTHBIX M HECTAHJAPTHBIX CHUTYyaUHsSIX WU
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisITh MOUCK U UCHOJBb30BaHUE UH(POPMALIMH, HEOOXOAUMOMN J1JIs
3(PEKTUBHOTO BBIMOJHEHUSI MPO(ECCHOHANBHBIX 3a7a4, NPO(PECCHOHATBLHOIO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTMH B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

OK 6. PaGoTaTh B KOJUIEKTUBE ¥ KOMaH i€, 3PHEKTUBHO 00IIATHCS C KOJIJIETaMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. bparb Ha cebs OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHJbI
(MOIUMHEHHBIX ), pe3yJIbTAT BHIOJIHEHUS 3a1aHUM.

OK 8. CamocTosiTeIbHO ONpEeAeaTh 3a1a4u MpodhecCuOHANTBHOTO U IMYHOCTHOTO
pa3BUTHUSA, 3aHUMATHCA CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHWPOBATH IOBBIIICHUE
KBaJIM(PUKALIMH.

OK 9. OpueHtupoBaTbCsi B YCIOBUSIX YacCTOW CMEHBI TEXHOJIOTUA B
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

OK 10. Bumagerp oOCHOBaMH MPEANPUHUMATEIIBCKONM  NIESATENBHOCTH U
0COOEHHOCTSIMU MPEIPUHUMATENBCTBA B TPOPECCUOHAIBHON ACSTENBHOCTH.

OK 11. O6nagaTh S5KOJOTUYECKOW, MHPOPMALMOHHON W KOMMYHUKATUBHOMU
KyJbTYpOl, 0a30BbIMU YMEHUSMHU OOILIEHNUS HA UHOCTPAHHOM SI3BIKE.

B pesynbTaTe ocBOCHHS y4eOHOW MUCIUIIINHBI 00YYaIOMUNCS TOJDKEH JOCTHYb
CJIEIYIOIUE PE3YIJIBTATHI:

JIUYHOCIMHbLE:

— YCTOWYUBBIM MHTEpEC K UCTOPUH U JOCTUKEHHSIM B O0JIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJOCTH 32 POCCUNCKHE €CTECTBEHHBIE HAYKU;
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— TOTOBHOCTHh K TPOAOJIKEHHUIO OOpa30BaHUs, MOBBIIICHUIO KBaTU(UKAIIUU B
n30paHHOM MpodecCHOHANBHON JIEATETbHOCTH C UCIOJIb30BAaHUEM 3HAHHUM B 00JaCTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTU KOMIIETEHIIMM B 00JIACTH €CTECTBEHHBIX
HayK JUIsl 4YelioBeKa U OOIlecTBa, YMEHHUE HCIOJIb30BATh TEXHOJIOTHYECKUE
JOCTH)KEHUSI B 00JacTH (PU3HUKHU, XUMHH, OMOJIOTHH JIJIsi TIOBBIIICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHA B BRIOpaHHOM MPodeCcCHOHANIBHON AeSTEIbHOCTH;

— YMEHHE MPOAHAIU3UPOBATH TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOIIEH
Cpelbl, OBITOBOM U MPOU3BOACTBEHHOM IEATEIHHOCTH YEJIOBEKa;

— TOTOBHOCTb CaMOCTOSITEJIbHO J00bIBaTh HOBBIE [JIsi €0 €CTECTBEHHO-
HAyYHbBIC 3HAHMSI C UCIIOJIB30BAHUEM JIJISl ATOTO JTIOCTYITHBIX HCTOYHUKOB WH(OpMAITUH;

— YMEHHE YIPaBJISATh CBOCH IO3HABATEIBHOM NESTEIBHOCTBIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

— YMEHHE BBICTPAMBATH KOHCTPYKTHBHBIE B3aMMOOTHOLIECHUS B KOMAaHJIE IO
penieHunto o01uX 3a7a4 B 001aCTH €CTECTBO3ZHAHUS;

MeTanpeaMeTHbIe:

— OBJIAJICHUE YMEHUSMM M HaBBIKAMHM pPAa3JIUYHBIX BHUJOB I103HABATEIbHOU
JNEATEIBHOCTH I U3YUYEHHS PA3HBIX CTOPOH OKPYIKAIOLIETO €CTECTBEHHOIO MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS (HAOIIOJEHUSI, HAYYHOIO
AKCIEPUMEHTA) [JIsi U3YYECHUS PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTUHBI
MHpaA, ¢ KOTOPHIMU BO3HUKAET HEOOXOJUMOCTb CTAJIKUBATHCS B MpodeccuoHanbHOMI
coepe;

— YMEHHUE ONPENEeNATh eI U 3aJaud ACSTeIbHOCTH, BRIOUPATH CPEACTBA IS
WX JOCTHKECHUA Ha IPAKTHUKE;

— YMEHHE HCTOJIb30BaTh PA3JIMYHbIE UCTOUYHHUKH JJISl TIOJYYEHUS] €CTECTBEHHO-
Hay4yHOM uWH(OpMalMu U OLEHUBATh €€ JOCTOBEPHOCTh JJISi  JTOCTHUIXKEHUS
IIOCTABJICHHBIX LIEJIEH U 3a/1a4;

NnpeaAMeTHbIE!

—  c(OpMHUPOBAHHOCTh  TPEACTABICHHMA O  IEJIOCTHOH  COBPEMCHHOM
€CTECTBEHHO-HAYYHOM KapTUHE MHUpa, NPUPOAE KAK €IWHOU UEIOCTHOW CHUCTEME,
B3aMMOCBSI3M  YEJIOBEKAa, TMPHUPOJbI M 0OIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax Beenennoii;

— BJIQJICHUE 3HAHUSIMH O HAWOOJIee BAXKHBIX OTKPBITUAX WU JOCTHKEHUSX B
00J1acTH €CTeCTBO3HAHMS, MOBJIUSIBIINX HA ABOJIOIMIO MPEACTABICHUM O MPUPOE, Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— c(OpMUPOBAHHOCTh YMEHHUSI TTPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUS IS
OOBSICHEHUSI ~ OKPY)KAIOIIUX  SIBJIGHUM, COXpPAHEHHS 370pOBbs, OOECIECUCHUS
0€30IMMaCHOCTH  KU3HEACSATEILHOCTH, OEpPEeKHOr0  OTHOIICHHS K  MPHUPOJE,
palMOHATIBHOTO TMPUPOJIONIOIB30BAHUS, 4 TAaKX€ BBINOJHEHUS POJIM T'PaMOTHOIO
MTOTPEOUTEIS;

— c(hopMupOBaHHOCTH MPEJCTABICHUIN O HAYYHOM METO/IE TTIO3HAHUS MPUPOJIBI U
CpEACTBaX M3Y4YEHHUsI Meramupa, MakpoMHpa U MHUKPOMHpPA; BJIAJCHHUE NIpPUEMaMU
€CTECTBEHHO-HAYYHBIX  HAONIOJCHHI,  ONBITOB, WCCJICIOBAHUM W  OIICHKHU
JIOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTATOB;



— BIAJCHUE TOHATUWHBIM ammaparoM ECTECTBEHHBIX HAYyK, ITO3BOJISIOIINM
MO3HaBaTh MHpP, y4aCTBOBATh B JHUCKYCCHSX IO €CTECTBEHHO-HAYyYHBIM BOIIPOCAM,
UCTIONb30BaTh PA3IUYHbIC WCTOYHUKA WHQPOPMAIUU TSI MOATOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUThCA K cooOmeHusMm CMU, copepx ammm HaydHYIO
uHpopMaIuio;

— c(hOPMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTH €CTECTBCHHOHAYYHOTO
3HaHWUA JJS KaKIOrO0 YeJIOBEeKa, HE3aBUCUMO OT €ro mpodecCHOHATBHON
NEeSATEILHOCTH, pa3ndaTh (GaKThl U OIICHKH, CPABHUBAThH OIEHOYHBIC BHIBOJIBI, BUJICTh
WX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3h C KPUTEPHUSAMHU C ONMPENCIEHHON CHCTeMOU
LIEHHOCTEH.

1.4. KosinuecTBO 4acoB HA OCBOEHHE NMPOTrPaMMbl Y4eOHOM TUCHUILIUHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku obydaromerocs 162 gaca, B ToM uncie:
00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 108 yacos;
CaMOCTOSATENbHOM paboThl 0OyyJaromierocs 54 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTILIMHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

Bupa yueOHoii padoThI

O0beM yacoB

MakcumasnbHasi yueOHasi Harpy3Ka (Bcero 1o nporpamMme JMCIHUIIMHbI) 162
O6s13aTesIbHAs ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 108
B TOM YHCIIE:

ITCKITUH, YPOKHU 96
MPAKTUYECKHUE 3aHATHUS 12
CamocTrosiTesibHAas paboTa o0yuyaronierocst (Bcero) o4

[TpomexxyTouHasi aTTectanus B popme:

Il cemectp - nuddepeHIMPOBaHHBIN 3a4ET

| cemecTp - Apyrue GopMbl KOHTPOJIS (CpeIHUIA Oall MO TEKYIIHM OLIEHKaM yCTIEBAEMOCTH )




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 o0yuarouerocs, KypcoBas padora 4acoB 0CBOEHUA KOMIIeTeHIIUi,
(mpoeKT) (ecu IpeayCcMOTPEHbI), HHbIE BU/bI y4eOHOl padoThl B ¢dopmupoBanu
COOTBETCTBHU € Y4eOHBIM IJIAHOM 10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4
DOU3UKA (nepBblii cemecTp)
BBenenue Ouznka — ¢yHIaMEHTAIbHAs Hayka O Tpupoje. EcTecTBeHHO-HAYYHBIN 2 1 OK 1-11
METO/] TO3HAHMSI, €M0 BOZMOKHOCTH U IPAHUIBI IPUMEHHUMOCTH.
EamHCTBO 3aKOHOB MPUPOIBI U COCTaBa BellecTBa Bo BeenenHoi. OTKpHITHS B
¢usrke — OCHOBa IMporpecca B TEXHUKE M TEXHOJOTHUU MPOU3BOJCTBA.
3navyeHue Gu3uKu npu ocBoeHuu crenuansHocreit CII10.
Paszngen 1. Mexanunka 16 OK 1-11
Tema 1.1. Copepxanue yueOHOro MaTepuasa 4
Kunemaruka Mexanunueckoe nBmwxkenue. Cucrema orcyera. Tpaekropus apuxeHus. [1yTs. 2 1
Ilepememenue. PaBHOMepHOE mnpsMosMHENHHOE JABMXKEHHE. (CKOpOCTb.
OTHOCUTEIHPHOCTh MEXAaHUYECKOTO JBIKEHHUSA. 3aKOH CIIOKEHHUS CKOPOCTEH.
CpenHsist CKOpOCTh TPY HEPABHOMEPHOM JIBMKEHUU. MTHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE mpsiMONIMHENHOE JBHKeHue. YckopeHue. CBobomHOE
MaJIeHUE Tel.
CamocrosiTesibHas padoTa odyuaronierocs Nel CoobiieHue mno teme: 2 3
«Marepusi, Gopmbl ee IBIKEHUS U CYIIECTBOBAHUS
Tema 1.2. Copepxxanue y4eOHOro MaTepuaJa 6
JAunamuka Macca u cuna. BzaumoperictBue ten. 3akoHbl JuHaMUKH. CUJIbI B TPUPOJIE. 2 1
3aKOH BCEMUPHOTO TATOTEHHUSL.
IIpakTuyeckoe 3ansaTue Nel «ccnenoBanre 3aBUCUMOCTH CUJTBI TPEHUS OT 2 2
BEca Tesay
CamocrosiTesibHas padoTa odyuarmerocss Ne2 CooOmieHue 1Mo TemMe: 2 3
«VIcKycCTBO M IpOLIECC MTO3HAHMSIY
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJia 6




3aKOHBI
COXpaHeHHSs B
MEXaHUKe

Nmnynbe Tena. 3aKkoH coxpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.
Mexanudeckas padora. MomHocTh. Mexanudeckas sHeprus. Kunertudeckas
sHeprusi. Kunernueckas sHeprust u pabora. lloTeHImanbHas SHEPrus B
rPaBUTAIMOHHOM IIOJIE.

3aKOH COXpaHEHMsI IOJTHOM MEXaHUYECKOW SHEPTUuu

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

CamocrositeibHas padora o0yuaromerocst Ne4 TpeHupoBOUHbIE 3aJaHUS
10 TeMaM pazjena 1

Pa3nes 2. OcHOBBI M0OJIeKYJISIPHOMH (GU3NKH U TEPMOIMHAMHUKH

Tema 2.1.
MouekyasipHas
¢usuka

Coaep:xanue yue0HOro MaTepHaJia

N

ATOMHUCTHYECKAs] TEOpHsl CTPOCHHUsl BemiecTBa. HaOMIOJeHHS U OIBITHI,
MOATBEPXKIAIOIIUE AaTOMHO-MOJIEKYJIIPHOE CTpPOEHHE BeniecTBa. Macchl U
pa3Mepsl MOJIEKYII.

TerioBoe JBMKEHHME YaCTHL] BEILIECTBA. bpOyHOBCKOE ABHKEHHUE.

Nneansneiii ra3z. Temmneparypa kak mMepa CpeIHEW KUHETHYECKOM SHEPIUH
4acTUL. Y paBHEHUE COCTOSIHUS UICaIbHOIO rasa.

Mopens  xunkoctu.  [IoBepXHOCTHOE  HATsKEHHE W CMAdMBaHHUE.
Kpucrannnueckue 1 aMmopgHbIe BeLECTBA.

Tema 2.2.
Tepmoaunamuka

Conep:xanue yueOHOTo MaTepuaJia

BuyTtpennss sueprus. Pabora u Terooraaya Kak crocoobl U3MEHEHUs
BHYTpEHHEHN 3Hepruu. l1epBsplii 3aKk0H TepMOAMHAMUKU. TeIIoBbIE MAIlIMHBI 1
UX IPUMECHEHHUE

N

CamocrosiTeibHas padora odyuaromerocss Ne5 TpeHupoBoUHbIE 3adaHUS
10 TeMaM pazjena 2

OK 1-11

Pa3nes 3. OCHOBBI YJICKTPOANHAMHUKH

10

Tema 3.1.
JIEKTPOCTATHK
a

Conep:kaHue y4eGHOr0 MaTepuaja

B3aumoneiicTBre 3apsKeHHBIX Tell. DJIEKTPUUYECKHM 3apsi. 3aKoH
COXPAaHEHUS JIEKTPUYECKOT0 3apsaaa. 3akoH KynoHna. DnekTpocTatuieckoe
T10JI€, €r0 OCHOBHBIE XaPaKTEPUCTUKU U CBSI3b MEKY HUMHU

Tema 3.2.
IHocToSIHHBII
TOK

Conep:kaHue y4eGHOr0 MaTepuasa

[TocTosiHHBIN AnekTpuyeckuii Tok. Cuia Toka, HanpspKeHue. DIEeKTpUYecKoe
cornpoTtusiieHne, 3akoH Oma Juisl ydacTKa dIeKTPUYECKOM LIeTH.

N

OK 1-11




IIpakTnyeckoe 3ansaTue Ne2 «CO0pKa 31EKTPUIECKO 1IN, N3MEPEHNE 2

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

DJIEKTPOABUTATENb. SIBICHUE 3JIEKTPOMArHUTHON UHAYKIIUH.

CamocrosiTesibHasi padora o0ydyarwierocs Ne6 TpeHupoBoUHbIE 3aaHUS 2

1o TemMam paszjena 3

Pasnen 4. KosieOanus 1 BOJIHBI 10 OK 1-11

Tema 4.1. Coaep:xanue yueOHOTo MaTepHaJia 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

MEIWIIMHE U TEXHUKE.

CamocrosiTesibHas padoTa odyuaromerocst Ne7 CooOmieHue mo Teme: 2

«Du3nKa 1 My3bIKaJTbHOE UCKYCCTBOY
Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 2
JuekTpoMarHuT | CBOOOAHBIE DIIEKTpOMAarHuUTHBIE Konebanusa. KoreOaTenbHBI  KOHTYD. 2
Hble KOJIeOAHUSI | DICKTPOMAarHUTHOE  IOJIe.  ODJEKTPOMarHuTHble  BOJNHBL ~ CKOpOCTB
U BOJIHBI AIIEKTPOMArHUTHBIX BOJIH.
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 4
CBeToBbBIC PasButne mnpexacraBieHuil O TNpupoAe cCBeTa. 3aKOHBl OTPaXEHHs U 2
BOJIHBI MPEIOMIICHUS CBETA.

CamocrosiTeibHas padora odyuaromerocss Ne§ TpeHupoBOUHbBIE 3aJaHUS 2

1o TeMam pasnena 4

Pa3zpnen 5. DiieMeHTHI KBAHTOBOM QU3HKH 7 OK 1-11

Tema S.1. Conep:xanue yueOHOro MaTepuaJia 2
KBanToBbI€e KBanrtoBas runoresa [Inanka. @orosnekrpudeckuii 3hdexrT. 2
CBOIICTBA CBeTA
Tema 5.2. Copepxanue y4eOHOro MaTepuasa 2
du3uka aToma Mopnenu ctpoenus atroma. OnsiT Pesepdopaa. 2
Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia 2
Puzuka CocTaB M cTpO€HHE aTOMHOTO si/Ipa. 2
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aTOMHOIO siApa
U 3JIeMEeHTAPHBIX
YaCcTHIL

PagnoaktBHOCTE. PagnoakTHBHbBIE U31y4YEHHUS U UX BO3JICHCTBHUE HA YKUBBIC
opranu3msl. Jlpyrue ¢opmbl KOHTpOJIA (CpeaHHi 0aul Mo OIeHKaM TEKYIen
yCIIEBAEMOCTH )

CamocrosiTesbHasi padora o0ydyarwierocs Ne9 TpenupoBouHbIe 3a7aHU 1
110 TEMaM paszena 5
Yacts 2. XUMMUA (BTOpOI cemecTp)

BBenenue XuMHUecKass KapTMHAa MHpa KaK COCTaBHas 4YacTh €CTECTBEHHO-HAYYHOU 2 OK 1-11
KapTUHBI MUpa. Pojb XMMHH B )KM3HU COBPEMEHHOI0 00111ecTBa. XUMUYECKOE
collepkaHue y4yeOHOW AuCUMIUTUHBI «EcTecTBO3HAHUE)» TMPH OCBOCHHUH
cnenuanpbHocted  CIIO  conuanbHO-?KOHOMHUYECKOIO M T'YMaHUTapHOTO
npoduiei npodeccuoHaIbHOT0 00Pa30BaHUS.

Pazjnen 1 O0masi 1 HeopraHuyeckasi XUuMHs 21 OK 1-11

Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 2

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

NOHATHSA U dbopmMel ero cymectBoBaHus. [IpocTrie u cnoxHbIe BenlecTBa. M3mepenue

3aKOHbI XMMHUH BenlecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB ¥ MOJIEKYJI.

OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BelecTsa.
[TocrosinHas ABoraapo. MosnspHas Macca. 3akoH ABorajipo. MosipHbIi
00BbEM I'a3oB.

Tema.1.2. Coaep:xanue yueOHOTo MaTepuaJia 2

Hepunomnuecknii | OtkpeiTue Ilepnoanueckoro 3akoHa. [lepuonuyeckas cucreMa XUMHUYECKHAX 2

3aKOH M sanemenToB /. . MenzaeneeBa. 3nauenue [leprnonnueckoro 3akoHa u

Ilepuoanyeckass | Ileproanueckoit cucteMbl Xxumuueckux 3uemeHToB J[. . Menneneesa ais

cucremMa Pa3BUTHUS HAYKW U TIOHUMAHUS XUMHUYECKON KapTUHBI MUDA.

XHUMHYECKHX

3J1eMEHTOB

JINR

MenpeeeBa

Tema 1.3. Copepxanue y4eOHOIo MaTepuaJa 3

Crpoenue KoBasieHTHas cBs3b: HenoJsipHas U noisipHasd. lonHas cBsi3b. KatnoHbI 1 2

BellecTBa. aHMOHBI. MeTtayuinueckas cBa3b. BogopoaHas cBsi3b.

XumMnuyeckue CamocrosiTesibHasi padoTa odyuaronierocs Nel CoobiuieHue mo teme: 1

CBSI3H «HaHOTeXHOI0THHN KaK NPUOPUTETHOE HAMPABICHUE PA3BUTHUS HAYKU U

pou3BOACTBA B Poccuiickoit denepanuny
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Tema 1.4. Coaepxxanue yueOHOIo MaTepuasa 6
Bopa. PacTBopbl. | ®dusnueckre 1 XUMUYECKUE CBOMCTBA BOJIbl. Boja B mpupoe, ObITy, TEXHUKE 2
XumMuueckue ¥ Ha TPOU3BOJICTBE. 3arpsi3HUTENH BOJBI U CIIOCOOBI OuHMCTKH. JKecTkas Boja
peakuun u ee ymsruenue. OmnpecHeHUE BOAbI. ATrperatHble COCTOSIHHMSI BOJBI U €€
nepexoJpl M3 OJHOTO arperarHoro COCTOsAHHMS B Jpyroe. PacTBopenue
TBEP/JbIX BEIIECTB U ra3oB. 3aBUCUMOCTh PACTBOPUMOCTHU TBEP/BIX BEILIECTB U
ra3oB OT TeMIIEpaTypbl. MaccoBasi 7ol BElIeCTBAa B PAcTBOPE Kak CIIOCOO
BBIpQXXEHHS COCTaBa pacTBOPA.
CamocrosiTeibHas padota odyuyatomerocst Ne2 CooOrmieHue mo teme: 2
«OxpaHa OKpyXarolieil cpeibl OT XUMHUECKOTO 3arps3HEHUS
CamocrosiTeibHas padora odyuyatomerocst Ne3CooOmieHue mno reme: 2
«PacTBOpBI BOKPYT Hac»
Tema 1.5. Coaep:xxanue yue0HOro MaTepHaJia 5
Kanacenpuxanus | Oxcujibl, KUCIOTHI, OCHOBaHMs, coiu. [lonsitue o ruaponmse coneit. Cpena 2
HEOPraHW4YeCKHUX | BOJHBIX PACTBOPOB COJICH: KUCasl, HEUTpalpHas, menoyHas. Bogopoausiii
coeMHEeHU U uX | nokasarens pH pactBopa.
CBOliCTBA CamocrosiTebHas padota odyuatomerocsi Ne4 CooOrnieHue mo reme: 1
«Y cTpaHeHHE KeCTKOCTU BOJIbI Ha MMPOMBIIIIICHHBIX TPEATPUSITHIIX)
IpakTuyeckoe 3anaTue Nel Onpenenenue pH pactBopa coleid. 2
Tema 1.6. Coaep:xanue yueOHOTro MaTepuaJia 3
Metauiibl 1 Mertamnsl. O0uue pu3nyecKkue 1 XUMUIECKHe CBONCTBA METAJLIOB. 2
HeMeTaJIbl Hewmerannel. O6mue ¢puznyeckne 1 XMuMUYECKUE CBOWCTBA METAJIIOB.
BaxHeiinve coeIMHEHUSI METANIOB U HEMETAJUIOB B IPUPOAE U
XO3SIMCTBEHHOMN AESATEIbHOCTH YEJIOBEKA.
CamocrositeibHas padora o0y4yaromerocs Ne5 TpeHUpOBOYHBIE 3a0aHUS 1 OK 1-11
10 TeMaM pazzena |
Pa3nen 2. Oprannyeckasi XuMmusi 29
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 3
OcHoOBHBIE =
OCHOBHBIE TIOJIO)KEHUSI TEOPUU CTPOCHUSI OPTrAHUUECKUX COEIUHEHU M. 2
TOTOAEHUH MHuoroo6pa3ue opranndeckux coegquHenuil. [lonstue nsomepun.
reopuu CamocrosiTeibHas padota odyuyaromerocst Ne6 CooOrieHue mo reme: 1
p y 1 1
crpoenus Wcropust BOBHUKHOBEHUS M Pa3BUTHS OPTaHUUECKOW XUMUHU
OPraHMYecKux
COeIMHEHUI.
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Tema Conep:xaHue yueOHOI0 MaTepUaa 2
2.2.¥raesogopon | Yraesoaopoasl. [IpenensHbie 1 HenpeeabHbIe YIIIEBOIOPO bl Peakius 2
bl nojaumepu3ayy. IIpupoaHbie HCTOYHUKH YTIIIEBOJAOPOIOB. Y TIIEBOIOPOIBI
KaK OCHOBa MEXIYHAPOJHOTO COTPYAHUYECTBA U BaKHEHIIINIA HCTOYHUK
dbopmupoBanus 6ropkera PO.
Tema 2.3 Coaepxxanue yueOHOIro MaTepuaJa 4
Kucnopoacoaep | Kucnoponcoaepkaiue opranndyeckue Bemiectsa. [IpencraBurenu 2
JKamue KUCJIOPOACOAEPKALIMNX OPTraHUYECKUX COCIMHEHUN: METUIIOBBIN U 3TUIIOBBIN
OpraHuveckKue CIUPTBHI, MIULEPUH, YKCYCHAs KUCIO0Ta. JKUpPbI Kak CI0XKHbIe dUPBHIL.
BelecTsa. CamocrosiTeibHas padota odyuaromerocst Ne7 CooOmieHue mo TemMe: 2
«OKuppl Kak IpOAYKT MUTAHUS M XUMUYECKOE CHIPHE»
Tema 2.4. Coaep:xaHnue yueOHOT0 MaTepHaJia 2
YrieBojsbl. YreBobl: TIIOK03a, KpaxMall, [eJUTIJI03a 2
Tema 2.5. Conep:xanue yueOHOTro MaTepuaJia 2
A3oTcoaep:xamy | A30TcoepiKalire OpraHu4ecKre CoeIMHeHUs. AMUHBI, aMUHOKHUCIIOTHI, 2
e oprannvyeckue | 6enku. CtpoeHue u Ononorndeckas QyHKIHS OSIKOB.
coeUHEeHUsI.
AMMHOKHCJIOTHI.
Tema Copepxanue yueOHOIro MaTepuasa 5
2.6.®epmenThl. | DepMeHTHI, BATAMUHBI 2
BuramuHbI. CamocrosiTesibHas padoTa odyuarouierocs Ne§ Coob1ieHue 1mno teme: 2
YTrIeBobl ¥ X POJib B XKUBOM MPUPOJIE
CamocrosiTesibHas padoTa odyuarouierocs Ne9 Coo0b1ieHue 1no teme: 1
TpenupoBoyHbIe 3a/1aHus pa3zaena 2 Temsbl 2.1-2.6
Tema 2.7. Conep:xanue yueOHOTro MaTepuaJia 3
HckyccrBennbie | VckyccrBeHHble moauMepbl. CHHTETUYECKHE OPTAHUYECKUE COSIMHECHHUS. 2
NMoJIMMephblI. CamocrosiTtesibHasi padoTa odyuaruierocs Nel0 CooOmienue mo Teme: 1
Cunrernyeckue | «IlmactMacchl-COBpPEMEHHbBIC KOHCTPYKIIMOHHBIC MATEPUAIBI»
OpraHuvecKme
coe/IMHEHMSI.
Tema 2.8. Conep:xanue yueOHOro MaTepuaJia 8
Xumuyeckue XUMHUECKHUE 3JIEMEHTHI B OpraHu3me yenoneka. OpraHuyeckue u 2

3JIE€EMCHTHBI B
KJIETKaX KUBbIX

Heoprannyeckue BemecTBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBbIE
COeMHEHUS: OCNKHU, YTIIeBOJIbI, )KUPBI, BATAMUHBL. YTIEBOJIbI — IJIaBHBIN
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OpraHm3max. WCTOYHUK PHEPTUH OpraHu3Ma. Poib )KHpPOB B OpraHu3Me. XOJIECTEPUH U €T0
POJIb B 3JI0POBBE YEIOBEKA.
MuHepanbHbIe BEIECTBA B MPOJIYKTaX MUTAHUS, UIIEBLIC JOOABKH.
COanaHcupoBaHHOE MHUTAHUE.
CamocrositenpHas padora Nel1 Coobmienue mo teme: HexBaTka 2
MPOJIOBOJILCTBUS Kak riio0aabHas MpobiieMa YeloBeYecTBa U MyTH e
peleHus
Tema 2.9. Xumus B 0biTy. Bona. KauectBo Boibl. Moro1IIMe U YUCTSIIINE CPECTBA. 2
Xumus B 0biTy. | [IpaBuia GezomnacHoii paboThl CO CPeACTBAMU OBITOBOM XMMHUHU.
CamocrosiTeibHas padoTa odyuaromerocss Nel2 Coobiienue o teme: 1
«CHHTETHYECKHE MOIOIIIHUE CPEJICTBA: TOCTOMHCTBA U HEIOCTATKI
CamocrosiTesibHas padoTa odyuarouierocs Nel3 TpeHnupoBoUHbIC 3a1aHUs 1
pasnena 2 Tembr 2.8-2.9
BUOJIOI'UsA
Pa3nen 1. Buojsiorusi — COBOKYIIHOCTH HAYK 0 KMBOM NIpUpoe.
Tema 1.1. Coaep:xanue yueOHOT0 MaTepHaJia 4
buogorns — JKuBas npuposaa kak 00beKT U3ydeHus: Ononoruu. MeTo sl Uccie10BaHus 2 OK 1-11
COBOKYIHOCTH YKUBOU MpUpob! B Orosoruu. OnpeneseHne )KU3HU (C MPUBJICUCHUEM
HAYK 0 KUBO¥ MaTepuaina U3 pazenoB GU3NKU U XUMUH). Y POBHU OPraHU3AIMH KU3HU.
npupozje. CamocTtosarenbHas pabora Nel Coobmienue mo remMe «Oco6eHHOCTH 2
Metoant BO33pEHUI Ha KUBYIO npupoay B CpeaHue Beka, a1noxy Bo3poxaeHus»
HAYYHOTO
MO3HAHUS B
0MoJI0TUH
Paznen 2. Kinerka 18
Tema 2.1. Copepxanue yueOHOro MaTepuasa 4
OcHoBHbBIE OCHOBHBIE TIOJIOKEHUs KJIEeTOYHOM Teopun. Kiletka -  CTpyKTypHO- 2 OK 1-11
MOJI0KEHUsI dbyHKIIMOHANbHAs (DJEMEHTapHas) eIUHHUIAa >KU3HW. VcTopus u3ydeHus
KJICTOYHOM KJIETKHU.
TeopHuu Crpoenue kieTku. I[IpoKapvOTBl W JYKapHOTHI — HH3IIME M BBHICIINE
KJIETOYHBIC OpraHu3Mbl. OCHOBHBIC CTPYKTYpPHBIE KOMIIOHEHTBI KJICTKH
DYKapHOT.
IIpakTuyeckoe 3ansaTue Nel CpaBHeHHE CTPOEHHUS KIETOK PACTEHHHA H 2

JKHBOTHBIX.
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Tema 2.2. Coaepxxanue yueOHOIo MaTepuasa 2
DOyHKIUN VYrineBoabl u nunuabl B kietke. CTpykrypa W OwojiorMueckue (QyHKIUU 2
0eJIKOB, OCIIKOB.
yIJIeBOJOB H
JIMIUA0B B
KJIeTKe
Tema 2.3. Coaepxxanue yueOHOIro MaTepuasia 2
Hyxnennosbie Kiterounoe sanpo. @yHKIHMS sapa: XpaHEHUE, BOCIPOU3BEACHHUE U Ilepeada 2
KHCJIOTBI M X HacJIe/ICTBEHHON MH(DOpMAIUK, PETYISIIHUI XUMUIECKONH aKTUBHOCTH KIIETKH.
POJIb B KJIETKe CrpykTypa ¥ (QYHKIMH XPOMOCOM. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
CtpoeHue HYKJIEOTHUJOB U CTPYKTypa NoiuHykjaeoTuaHbix uened JHK wu
PHK, AT®.
Tema 2.4. O0Mmen | Coaep:kanue yueOHOro MaTepuaJia 2
BELEeCTB U OOMeH BelIeCTBOM U 3HEprued ¢ OKpyXkarolled cpefoi Kak HeoOXoIuMoe 2
NpeBpalleHne YCIIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.
IHEPruM B
KJIeTKe
Tema 2.5. Coaep:xanue yueOHOTro MaTepuaJia 8
Hexknerounbie HexknerouHoe cTpoeHue, U3HEHHBIH UK U €r0 3aBUCUMOCTh OT KJIETOYHBIX 2
(¢opMbI 5kM3HM - | opM ku3HM. Bupychl — B030ynuTenu WHQEKIHOHHBIX 3a00J€BaHMUI;
BHPYCBI H noHsaTue o0 OHKOBHpycax. Bupyc ummyHonedpuuura uyenoeka (BHUY).
O0axTepuodaru ITpodunaktuka BUU-nndeximm.
CamocrosiTeibHas padoTa odyuaromerocst Ne2 CooOrieHue mo reme: 2
«VcTopust ¥ pa3BUTHE 3HAHHUI O KIIETKE)
CamocrosiTebHas padora odyuyaromerocst Ne3 CooOrieHue mo reme: 2
«ledunut Oenka B MUAIIEBBIX MPOAYKTAX M €r0 MPEOI0JICHNE B paMKax
r7100aJ1bHOM MTPOJOBOJILCTBEHHOM MTPOrpaMMBbI»
CamocrosiTe/ibHasi padoTa odyuaronierocs Ne4 CooO1ieHne 1mo teme: 2
«CoBpeMeHHBIE METO/Ibl UCCIIEIOBAHUS KIETKH)
Pa3nen 3. Opranusm 12
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 2
Opranusm - MHoroo0pa3ue oprann3MoB. OOMEH BEIECTBOM U SHEPrHEN C OKpYyXKarolei 2 OK 1-11

C¢AHHOC 11eJ10€

cpemoi Kak HEoOXOJMMOE YCIIOBUE CYIIECTBOBAHUS IKUBBIX CHCTEM.
CrocoOHOCTh K CaMOBOCTIPOM3BEJICHHIO — 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. OIIoJO0TBOpEHHE, €ro OHOJOTHYECKOe 3HAYEHUE.
[TonsiTie 00 MHIMBHAYATHHOM (OHTOT€HE3), SIMOPHOHAILHOM (IMOpPHOTEHE?)
U TIOCTAMOPHOHATBFHOM DPa3BUTHH. VHIMBUAYAIbHOE pPa3BUTHE YEIIOBEKA U
€r0 BO3MOJXKHBIC HAPYIIICHHSL.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasia 2
Oo0mue OO0mue mpeacTaBiIeHNs O HACJIEICTBEHHOCTH U U3MEHUMBOCTU. ['eHeTnyeckas 2
NpeACTABJCHUA | TEPMUHOJIOTUS U CHUMBOJIMKA. 3aKOHOMEPHOCTH HacJIeI0BaHMs.
0 HacnenoBanue npusHakoB y denoBeka. [lonoseie xpomocomsl. CLerieHHOE ¢
HACJIEICTBEHHOC | TI0JIOM HacCJel0BaHUE.
TH H
U3MEHYUBOCTH
Tema 3.3. [Ipenmer, 3amaum M METOABI CENEKUMU. ['€HETMYecKHe 3aKOHOMEPHOCTH 2
IIpeamer, cenekuuu. Yuenune H. WM. BaBumoBa o0 wmeHTpax MHOrooopasuss u
3aja4u U IIPOMCXOXKICHNS KYJIbTYpPHBIX pAacTeHUU. BHOTEXHOJIOTHA, €€ NOCTHKEHUS,
MeTOoabI NEPCIIEKTUBBI PA3BUTHSI.
CeJICKINH
Tema 3.4. Copepxanue yueOHOIro MaTepuasa 6
Hacueacrsennoc | O6miue npeacTaBieHNs O HACAEACTBEHHOCTH U H3MEHUYUBOCTH. 2
Th H I'eHeTnyeckass TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH HACIIEA0BaHUS.
HeHacJeAcTBeHH | HacnenoBanue npusHakoB y uenoBeka. [lonoBeie xpomocombl. CLEMIEHHOE C
asi nojoM HacienoaHue. HacienacTBeHHble OOJIE3HU YENOBEKa, UX MPUYUHBI U
H3MEHYHUBOCTb U | ipodunakTiuka. COBpeMEHHBbIE NPEICTABICHUS O T€HE U TEHOME.
eé ['eneTnueckue 3aKOHOMEpHOCTH U3MeHuuBocTU. Kiaccudukamus ¢opm
OMoJiorMYecKasi | U3MEHYMBOCTH. BiMsiHME MyTareHOB Ha OpraHN3M YeJIOBEKa.
poJib B IIpakTnyeckoe 3ansaTue Ne2 Onucanue oco0Oeit Bua 1Mo 2
3BOJIIOLINH MOP(}OIOrHUECKOMY KPUTEPUIO
KMBOI'0 MHpa CamocrosiTeibHasi padota ody4yaromerocsi Ne 5 CooOuieHue no Teme: 2

«Ycrexy COBpeMeHHON T€HETUKH B MEJTUITMHE U 3/IpaBOOXPaHEHUM

Pasznea 4. Bun 6 OK 1-11

Tema Conep:xaHue yueOHOIro MaTepuaJia 2
4.1.9B0JIOMOHH | DBOJIOIMOHHAs TeOpuss U ee poidb B (HOPMUPOBAHMM COBPEMEHHOMH 2
asi Teopus €CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.
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Bun, ero kpurepun. Ilomynsuus kak CTPYKTypHas €IMHMLIA BHJA U
sBomtonnu. CuHTernueckas Tteopus sBomtonuu (CTD). JIBrKymiue CHITbI
ool B cootBercTBUU ¢ CTD. Pesynbrarhl sBomonuu. CoxpaHeHue
MHOToOOpa3usi BHUAOB KaK OCHOBAa YyCTOMYMBOropa3BUTHUA OHOC(hEpHI.
[TpuynHbl BRIMUpaHUS BUAOB. brosorndyeckuil mporpecc U OMOJIOTHYECKUIM
perpecc.

Tema 4.2. Coaepxxanue yueOHOIro MaTepuasia 4
I'unore3sl ['MnoTe3bl MPOUCXOXKICHUS KHU3HH. 2
NPOMCXOKACHHUS | YCIIO)KHEHHE JKMBBIX OpraHM3MOB Ha 3emjieé B Hpolecce SBOJIIOLUU.
JKU3HHU AHTpOINOreHe3 u ero 3aKOHOMEpPHOCTH. JloKazaTenbCcTBa POJICTBA YEIOBEKA C
MJIEKONUTAIONMMH JKMBOTHBIMH. JKOJOTHYECKHE (aKTOPHl aHTPOIOTeHE3a:
YCIIOXKHEHHE NOMYJIAUOHHONW CTPYKTYpPBI BU/1a, U3TOTOBJICHUE OpYIUil Tpy/a,
Hepexo] OT PacCTUTENBHOTO K CMENIAHHOMY THUITy NMUTAHWS, MCIIOJIb30BaHHE
orHs. [losiBIeHNE MBICTUTEIBHOM 1EATEILHOCTH U YWICHOPA3/1eIbHOM peun.
ITponcxosxeHne 4eI0BeYeCKUX pac.
CamocrosiTesibHas padora odyuaromerocss Ne6 CooOmieHue mo teme: 2
«[Tonynsinus Kak eAMHUIIA OMOJIOTMUYECKON IBOJIFOLIMHY
Pa3nea 5. Dxocucremsl 12
Tema 5.1. Copaepxanue yueOHOro MaTepuasa 2
JKOoJI0rHYecKHe | YueHHe 00 HKOJIOTHYECKUX (haKTopax, yUeHHE O COOOIIeCTBAX OPraHU3MOB, 2
(akTopbI yueHue o0 Ouocdepe. Okosorndyeckue (GakTopsl, OCOOCHHOCTH HX
BO3JEHCTBHS. DKOJIOTUYECKAsl XapaKTepUCTHUKa BUJIA.
Tema 5.2. Copepxanue yueOHOro MaTepuasa 2
IlonsTHe 00 [TonsiTrie 00 SKOTOTMUECKUX CHCTEMAX. 2
skosgorndecknx | Llenum nwuranus, Ttpoduyeckue ypoBHHM. buoreomeHo3 kak 3KocHcTeMa.
cucreMax buocpepa - rnobanbHas s3kocucrema. Yuenue B. W. Bepnaackoro o
6uocdepe. Poib xuBbIX oprann3MoB B 6nocdepe. buomacca. buonornyeckuii
KPYroBOpoT (Ha TpuMepe KpyroBopota yriepoaa). OCHOBHBIE HaINpaBICHHS
BO3JICHICTBHS UelIoBeKa Ha orocdepy.
Tema 5.3. Conep:xanue yueOHOro MaTepuaJia 8
EcrecrBeHnble 1 | EcTeCTBEHHBIE W HCKYCCTBEHHBIE  OKOCHCTEMBI. Tpanrcdopmarms 2
HCKYCCTBEHHBIE | €CTECTBEHHBIX JKOJOTMYeCKMX cucTeM. (OCOOEHHOCTH arpo’KOCHUCTEM
JIKOCHUCTEMbI (arponieHo30B). MHOroo6pasue Bu10B. Ce30HHbIE H3MEHEHUS B IPUPOJIE.
IIpakTnyeckoe 3aHsaTHe Ne3 CpaBHUTENBPHOE ONHMCAHUE ECTECTBEHHBIX 2
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IIPUPOJHBIX CUCTEM U arpOCUCTEMBI

CamocrosiTebHas padota odyuaromerocst Ne7 CooOuieHue mo tTeme: 2 3
CoBpeMeHHBIE B3TJIs1/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHIO
CamocrosiTeibHas padota odyuaromerocst Ne§ CooOmieHue mo reme: 2 3
«CoBpeMeHHBIE B3MIISAIbI HA TPOUCXOXKICHHUE YEITOBEKa: CTOJIKHOBEHHE
MHEHUID)
Pasznea 6. Buonuka 4
Tema 6.1. Coaepxxanue yueOHOIro MaTepuaJa 4
Buonnka-oano broHuKa-0/1HO M3 HaINlpaBJICHUH OMOJOTUH U KHOCPHETUKHI 2 1
u3 Hanpapjenui | CamocTosiTesibHAsi padoTa odyuaromerocs Ne9 Pedepar o HanpasiieHHIO: 2 3
0HMOJIOTHH U PoJtb )KMBBIX OPraHU3MOB Ha MPUMEPE ECTECTBEHHOM U HCKYCCTBEHHOM
KHOEPHETUKHU 9KOCHCTEMEI.
IIpomexxyTouHasi arrecTanusi-IupgepeHunpoBaHHbIN 3a4ET 2
HToro no nucuuniube 162
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3. VCJOBHUSI PEAJM3ALMM MPOTPAMMBI YYEBHOW
JACTOUTIIAHBI

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

Peanuzanmss mporpaMmbl  JUCIUIUIMHBI  TpeOyeT Hanmwuus 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 MpernoaaBaTes;

- cHeluaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJUYECTBY
00y4Jaronmxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTBa OOyUCHHS:

- pabouee MecCTo meIarora ¢ MOJIEMOM;

- MYJBTUMEIUNHBIN IPOEKTOP, IKPAH;

- KOMIIBIOTEPHI ydamuxcs (padoune CTaHIINH);

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

VY4eOHO-HATNIAIHbIE TMOCOOMs: IUIaKaThl, Y4YeOHO-HArJISIAHBIE TOCOOUS,
oOecleynBaIIMe TEeMaTUYECKUe WUIIOCTpallud 1o pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHCJIE, BHJIC0-ayJIMO MAaTepUajbl, KOMIIBIOTEPHBIC
MpE3eHTaIlUH.

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

3.2. YueOHO-MeTOaAMYECKOe M HH(POPMALMOHHOE o0ecreyeHne

peasu3anuu y4eOHOM TUCUHMILIIMHBI

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. EctectBoznanue. buomorus. T'abpuensa O.C., Octpoymo W.T.
O6meoOpazoBaTenbHas moarotoBka B yupexaenusx CIIO. - 6-e uzad., crep. —
M.: Akanemust, 2020.- 240 c. https://academia-library.ru

3. EctectBoznanne. Xumusa. [Mabpuenssa 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 COBpPEeMEHHOTO €CTECTBO3HAHMS: Yy4eO.
nocooue mist CIIO /A.A. T'openos.- 4-e uza., nep. u gomn.- M.: FOpaiit, 2019.-
355c¢.- (Ilpodeccuonanbroe oopazoBanue) https://urait.ru/book/

JlonosiHUTE ILHbIE Y4eOHbIe U3IAHMS
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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. — Mocksa: UsmarensctBo 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 (a;aekTpoHHBII KypHAa
«XVUMUKH U XUMUS).

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

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

12. www. alhimikov. net (O6pa3oBaTebHBIN CANT AJI MIKOJbHUKOB).

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,
CTaTbU, HOBOCTU, OMOIMOTEKA).

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 IS OOYYalOIIMXCS TIO  BBIOJTHEHHUIO
MPaKTUYECKUX PaboT.

19. Meroaudeckue 11 OOYyYarOIMIMXCS IO  BBIMOJHEHUIO 3aJIaHUI
CaMOCTOSITENIbHBIX Pa0OT.
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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
KOHTPOJIAA M OLlEHKH
pe3yJIbTaToB
o0yueHust

Obwue Komnemenyuu:
OK 1. IloHumarp CyIIHOCTb M COLHAJIbHYIO 3HAYMMOCTh CBOEH
Oynyiei nmpodeccuu, TPOSBISITh K HEH yCTOWYUBBIN HHTEPEC.
OK 2. Opranu3oBblBaTh COOCTBEHHYIO JI€SITEBHOCTh, BBIOMPAThH
TUIIOBBIE METO/bI U CHOCOOBI BBIOJHEHUS NMPO(EeCCHOHANBHBIX 3a/ad,
OLIEHUBATh UX YPPEKTUBHOCTH U KAYECTBO.
OK 3. IlpunHumarp peleHus B CTaHJAPTHBIX M HECTaHJApTHBIX
CUTYalUsX U HECTH 3a HUX OTBETCTBEHHOCTb.
OK 4. OcymecTBiiaTh MNOUCK M HCIOJb30BaHHE HHPOPMAIIHH,
HeoOXxoauMoi st 3(pPEeKTUBHOTO BBITOTHEHHUS TNPO(ECCHOHATBHBIX
3aja4, Npo(ecCUOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.
OK 3. Hcnons3oBath MH(POPMAIIMOHHO-KOMMYHUKAIIUOHHbBIE
TEXHOJIOTUH B NIPO(HECCUOHATILHON AEATEIbHOCTH.
OK 6. PaboTtath B KOJUIEKTHBE M KOMaHAE, dPPEKTUBHO OOMIATHCS C
KOJIJIETaMH, PYKOBOJCTBOM, IOTPEOUTEIISIMU.
OK 7. bparp Ha ce0si OTBETCTBEHHOCTH 32 Pa0dOTy HYICHOB KOMAaHJIbI
(MOAYMHEHHBIX ), PE3YNbTAT BHIIOJIHEHUS 3aaHUH.
OK 8. CamocTosITeIpbHO ONpEACTATh 3aJaud MPO(EeCCHOHAIBHOTO |
JMYHOCTHOTO DAa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUTAaHUPOBATh MOBBIILIEHUE KBATHU(PUKALINH.
OK 9. OpueHTupoBaTbCs B YCIOBUSX 4YaCTOM CMEHBI TEXHOJIOTMH B
MpoeCCUOHAIBHON JEATETHHOCTH.
OK 10. Bnagets ocHOBaMH MpEANPUHUMATENIBCKON IEATEIBHOCTH U
OCOOCHHOCTSIMM ~ NIpEeIIpUHUMATENbCTBA B MpodeccHOoHATbHOM
JESATEIBHOCTH.
OK 11. Obnanatps 3K010rMYeCKOi, UHPOPMALIMOHHON U
KOMMYHHUKAaTUBHOM KYyJIbTYpOil, 6a30BbIMH YMEHUSMH OOLICHUS Ha
MHOCTPAHHOM SI3bIKE.
IIpeomemnuwie pesynomamot:
— c(opMUPOBAaHHOCTH TPEACTABICHUN O IEJIOCTHOH COBpPEMEHHOM
€CTECTBEHHO-
HAay4yHOW KapTUHE MHpa, NPUPOJE KaK E€IMHON LEJIOCTHOU CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOAbl M OOIIECTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MacIITabax

Bcenennoii;
— BIIa/ICHUE 3HAHUSMM O HanboJiee BaXKHBIX OTKPBITUAX U JOCTHKEHHUIX
B 00J1aCTH €CTECTBO3HAHUS, MOBIUSABIINX Ha HBOJIOLUIO MTPEICTABICHHUM
0 NIPUPOJE, HA Pa3BUTHE TEXHUKHU U TEXHOJIOTH;
— c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH €CTECTBEHHO-HAYYHbIE
3HaHUS 7151 OOBSICHEHHS OKPY>KAIOLINX SBJICHUHN, COXPaHEHUS 370POBbS,
oOecnieueHrss ~ 0O€30MACHOCTH  JKU3HENEATENbHOCTH,  OEpeskKHOro
OTHOIIEHHUS K NIPUPOJE, PAllMOHATIBHOIO MPUPOJOIONb30BaHMS, a TAKXKE
BBITIOJTHEHUS POJIM TPAaMOTHOT'O TOTPEOUTES;
— c(OpPMHPOBAHHOCTh NPEJCTABICHUNA O HAYYHOM METOJIE€ TO3HAHUS

Tekyuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- BBITIOJTHEHUE
MPaAKTUYECKOU
paboThI
(MHIUBUTyaNTbHAS
dbopma paboThI)

- 3aIuTa
nopTdoano

OrneHka
pe3ysIbTaToB
BBITTOJIHEHHUS
CaMOCTOSATENIHHOMN
paboTsl

[Ipomexyrounas
aTTecranus B hopme:
1 cemectp - npyrue
(bOopMBI KOHTPOJIA
(cpenuuii 6amt mmo
TEKYILUM OIIeHKaM
yCIIEBa€MOCTH )

2 cemecTp —

¢ depeHIMPOBaHHBI
1 3a4€T.

Meron nposeneHus
IIPOMEKYTOUYHON
arrecTanuu 2
cemecTpa:
BBIITOJIHEHHUE
KOMIIIEKCHOT'O
3aJIaHus
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MPUPOJIBI M CPEACTBAX M3YYEHHUS MEraMupa, MaKpoMHpa U MHUKPOMHPA;
BJIAJICHUE IPUEMAMU €CTECTBEHHO-HAYYHbIX HAOJIOJCHUH, OIBITOB,
MCCIICIOBAaHHH U OLIEHKH JIOCTOBEPHOCTH IOJIYYECHHBIX PE3yIbTaTOB;

— BIAJEHUE [OHATUMHBIM  allapaToM  eCTECTBEHHBIX  HayK,
MO3BOJISIONIMM [O3HABaTh MHpP, YYacTBOBATh B JIUCKYCCHUSIX TIO
€CTECTBEHHO-HAyUHbIM BOIIpOCaM, UCMOJb30BaTh  pa3IMyYHbIE
WUCTOYHUKH HMH(POPMALUU JUIA TOATOTOBKM COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCHUTBHCS K coobieHusMm CMU, copepxaiuM Hay4qHYIO
nH(pOpMAIIHIO;

- c(OpMHPOBAHHOCTD yMeHU# MOHUMATh 3HaYMMOCTb
€CTECTBEHHOHAYYHOI'O 3HAHUS JJI KaXKAO0TI'0 4eJOBEKA, HE3aBUCUMO OT
ero npo(eCCHOHATBHON JEATEIBHOCTH, pa3inuyarh (aKThl U OLECHKH,
CpPaBHUBAaTh OLIEHOYHBIC BBIBOJABI, BUJAETh HUX CBS3b C KPUTEPUSAMHU
OLICHOK U CBSA3b C KPUTEPUSIMHU C ONPEAEIEHHON CUCTEMOM EHHOCTEM.

4.2. ®oHI OUEHOYHBIX CPEACTB /JH INPOBeJACHUs
aTrrecTaluM 00y4YAKOLIUXCH M0 AUCHUILINHE

MPOMEKYTOYHOM

Iloxka3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHi/i

[lokaszarenn W KpPUTEPUM OLIEHUBAHUS KOMIIETECHLIHM,

OLICHHUBAHHA COACPIKATCA B IIPUITOKCHUHA 1.

KOHTpOJII)HBIe H TECTOBBIC 3aJaHUA
KOHTpOJII)HBIG 3aJaHusA COACPIKATCA B ITPHUIIOKCHUN 1.

MeTtoauyeckue MaTepHuaJbl

OIMHMCAHUEC IIIKaJl

Meroauyeckue MarTepuasnbl, OINPEACISAOINE IMPOLEAYPbl OLCHUBAHUSA
3HAHWM, YMEHUH, XapaKTepu3yolmux GOpMUPOBaHUE KOMIIETEHIIUM, COAepKaTCs

B MIpUJIOKEHUU 1.

22




Ipuioxkenne 1
KoHTPO./IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEIEHUSI POMEKYTOYHOI aTTeCTAlMU M0 TUCIUIIHHE
OVY /.12 EcTrecTBO3HAHUE

1.1. ®opma npome:KyTOUYHON aTTecTanuu: 1uddepeHunpoBanublii 3auéT (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHUE pE3yJbTAaTOB  BBIIOJHEHUS 33JaHUW  IPOMEXYTOYHOM  aTTECTallUH
OCYILIECTBIISIETCS HA OCHOBE CJIEAYIOLIMX TPUHIIHAIIOB!

JOCTOBEPHOCTH OLIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
IPAaKTUYECKOI'0 OMbITa, OOLIMX M NPOPECCHOHATBHBIX KOMIETEHIIUH, TPOAEMOHCTPUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OLEHKA BBINOJIHCHUS 3aJaHui JIOJDKHA IIPOBOJIUTBHCS B
OTHOILICHUM TEX KOMIIETEHIIMH, KOTOpble HEOOXOAMMBbI aisi 3((EKTUBHOTO BBIMOIHEHUS
3a[laHus;

HA/IeKHOCTH OLIEHKM — CHUCTEMa OLICHMUBAHMS BBIMOJIHEHUS 3a/laHUi JOJDKHA 00J1alaTh
BBICOKOM CTENEHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKAX YPOBHS C(HOPMUPOBAHHOCTU
3HaHUM, YMEHUH, NPAKTUYECKOrO0 ONbITAa, OOMMX M MNpO(EeCCHOHATBHBIX KOMIETEHLIUN

o0y4aromuxcs;

KOMILJIEKCHOCTH OILIEHKM — CHCTEMa OLIEHHBAHHUS BBIIOJIHEHMUS 3aJaHAM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OIEHMBATh OOIME ©  Npo(ecCHOHANbHBIE  KOMIICTCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBIIIOJHEHHUS KOHKYPCHBIX 3aJaHUN JIOJKHA OBbITH
HE3aBUCHUMON OT OCOOEHHOCTEM NpO(QEeCcCHOHAIbHOW OpHEHTAUWU WM I[PEeaNOYTEHUN
npernojiaBaTesei, OCyIeCTBIAIOUIMX KOHTPOJIb WIN aTTECTALHUIO.

[Ipy BBINOJHEHUU NPOLEAYpP OLIEHKH 3aJaHUN HUCHOJb3YIOTCS CIEAYIOLUME OCHOBHbBIE
METO/IbI:

- METOJ1 pacueTa MepBUYHBIX OAJIIOB;

- METOJ pacueTa CBOJIHBIX 0aJlJIOB.

PGSYJ'IBTaTI)I BBIINTOJIHCHU A 3aI[aHI/Iﬁ OLICHUBAIKOTCA B COOTBETCTBHHU C p33pa60TaHHBIMI/I
KPUTEPUAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHasH IKaja /IS OLEHUBAaHUS PE3YJIbTAaTOB 00YUEeHHUS.

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

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
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
Onenka 2 «HEeyAOBIETBOPUTEIBHO» <29

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

IIpumepHBbIii NepedyeHb BONPOCOB 3a1aHus « TectupoBaHue»
B 3apanusx 1-25 BbiOepu NpaBUJIbHBIA 0TBET U MOTYEPKHHU €r0.
I[IpaBu/bHBIH 0TBET MOKeT ObITh TOJLKO OJMH.

1. III 3axon HeroToHa hopmynupyercs Tak:

A. Teno nBuxercs paBHOMEPHO U NMPSMOIMHENHO (MITH TIOKOUTCS ), €CJIM Ha HETO He
NENCTBYIOT Apyrue Tena (Win JeiCTBUE IPYTUX TeJl CKOMIEHCHPOBAHO).
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b. Cuna ynpyroctu, BO3HHKaroIas npu JedopMaluu Tena, IpsiMo MPONOpLIUOHAIbHA BETUYNHE
abCOJIIOTHOTO y/UITMHEHHS.

B. JleiicTBHE paBHO MTPOTHUBOAECHCTBUIO.

I'. Tena AeiicTBYIOT APYT HA APYyTra CHJIAMHU PaBHBIMU 110 a0COTIOTHOMY 3HAYCHHUIO,
HalpaBJI€HHBIMU BOJIb OJHON IPSAMON U MPOTHUBOMNOI0KHBIMU 10 HAIPABJICHUIO.
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 MOAHSTb Ha BBICOTY 2 M, YTOOBI OH o0Jsiafasl 3Hepruei 62500
JIx?

A. 3000 [Ix.

b. 4125 Ix.

B. 3125 Ix.

I'. 150 Tx.

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

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

A.A>0.

b. A<O0.

B.A=0.

5. B xakux egununax B CU usmepsiercss KodQpGUUHUEHT yIpyroctu tena?

A. H/xm.

b. Iun/cwm.

B. H/m.

I'. Inn/cMm.

. H-m.

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

b. T=273t.

B. T=t+273.

I'. T=273 —t.

7. SIBneHue NpOHUKHOBEHUS MOJIEKYJI OJJHOTO BEIIECTBA B MEKMOJIEKYIIIPHOE IIPOCTPAHCTBO
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 OKCHIA ATFOMUHUS

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 okcuaoM mMeau(Il) u cepHON KHCIIOTOM OTHOCUTCS K PEaKIIUsIM
A) oOMeHa

b) COEIUHEHUS

B) 3aMeEIeHU

I pasoKeHUs

14.PaccrabTe KOO PHUIHUEHTHI U OINpenenuTe CyMMy K03(h(HUIIMEHTOB B ypaBHEeHUH peakimu: K
+ 02 =K20

A)S

b) 3

B) 2

7

15. IIpocTbIM BEIIECTBOM SIBIISIETCA:

A) oxcua Marus b) ¢ropoBomoposn

B) Bona I) #ion.

16.Kakast u3 runores B Oonblieil crenenu noareepxkaaet, uro JJHK sBusercs renernueckum
MaTepuaioM KIETKU?

A) JHK cocTtouT u3 4eTbipex BUAOB HYKJICOTHAOB, IO3TOMY CIIOCOOHA XpaHUTh HH(POPMAITHIO;
b) B comarndeckux kierkax konmdectBo JJHK BaBoe Oombiie, yem B rameTax;

B) V kaxnoii ocoou JJHK nnnuBuayaspHO 10 cBOed HYKJICOTHIHOM MOCIEI0BATEILHOCTH.

17. OCHOBHBIM HayYHBIM METOOM HCCIICIOBAHMS B CAMBIN paHHUH TIEPUOJI PAa3BUTHSI OHOIOTHH
OBLIT:

A) 3KCTIepUMEHTaJIbHBIN B) cpaBHUTENBHO-HCTOPUYECKUI

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

A) crtocoOHOCTB K (POTOCUHTE3Y I') sykapuOoTHUYECKHUI TUII CTPOEHUSI KIIETKH
b) TennokpoBHOCTH J1) HacneCTBEHHOCTh

B) oO6meH BerecTs E) pazmpaxumocTb

19.I1pu perukaruu mosekynsl JJHK oGpaszyercs:

A) HUTB, pacniaBLIasiCa Ha OT/AENbHbIE (PparMeHThI JOUEPHUX MOJIEKYJ

b) monexyna, coctosimas u3 AByx HOBBIX nenen [JHK

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

I') mouepHsis MoneKyIa, COCTOSIIIAs U3 OJTHON cTapor u oaHou HOBoM nenu JJHK

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

A) T b) AIT B) VLI ') AL

21.Ucropuueckoe pa3BUTHE OpraHU3Ma:

A) rarurusnes

b)onrorenes

B)¢punorenes

[)mytorenes

22. Haunbosiee mpaBUIBLHO CIEAYIOIIEe YTBEPKICHUE:

A) TOJBKO JKHBBIE CUCTEMBI IOCTPOEHBI U3 CIOKHBIX MOJEKYJ

B) Bce xuBbIe crcTEMBI 00J1a1aI0T BEICOKOM CTENEHBIO OpraHU3aIlnH

B) B He:xMBOM IpUpoJie HE BCTPEYAETCs BHICOKAs CII0)KHOCTh OPTaHU3allluK CUCTEMBI
23.113 nepeyucieHHbIX XUMUYECKHX COEAMHEHUH OMONOIMMEPOM SIBIISETCS:

A) PHK; b) kpaxmau; B) dpyxkro3a.
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24.CBs13u, KOTOpbIE YIEPKUBAIOT MEPBUUHYIO CTPYKTYPY MOJIEKYJIbI Oelika, Ha3bIBAIOTCSA:

A) Bogopoansle;  b) mentuanbie; B) nucynsduansie.
25.Pazpymienne mpupoHON CTPYKTYPHI OelTka Ha3bIBACTCS:
A) penatypanus; b) perenepanus; B) nenarypanus.

B 3aganusix 26-29 Bbi0epuTe TPU BEPHBIX 0TBETA M3 IIECTH. 3aNUIINTE BHIOPAHHbIE OYKB
ajipaBUTHOM NOPSIAKE.
26.Teno nBUKETCS C YCKOPEHHUEM BBEpX. Y CTAHOBUTE COOTBETCTBHE MEXAY YCKOPEHHEM
JBYDKEHUS M BECOM Tela
A)P=3,5mg
b)P=4mg
B) P=20mg
I')P=6,5mg
M) P=35mg
E)P=8,4mg
la=25g¢
2a=4g¢g
3a=10g
27. YCTaHOBUTE COOTBETCTBUE MEX/TY KIIACCAMH OPTaHUYECKHUX BEIIECTB U XUMUYECKUMHU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHBI yrneBogopos 2) C2H4
B) xapOonoBas xucinora 3) CH30H
[') HempenenbHBIN yrIeBOAOPO 4) HCOOH
28. YcTaHOBUTE COOTBETCTBUE MEXITY (POPMYIIOH BelIecTBa M MPOIYKTOM, 00pa3yIoUIMes Ha
KaTo/Ie MPH 3JIEKTPOJIM3E €r0 BOJHOTO pacTBOpa

OOPMVIJIA BELHIECTBA 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. IIpu BBINOJIHEHUH K KaX/10H MO3UIMH, TaHHOU B JIEBOM CTOJI01Ie, HAaJ0 MOA00paTh
COOTBETCTBYIOIYIO TO3UIMIO U3 IPABOT0 CTOJIOIA U BIIUCATh MOTYYEHHBIN OTBET B TaOIHILY.
[Tpumep Okonornyeckue HakTopsl
1) noBbIlIeHNE JaBIEHUS BO3IyXa
2) KOHKYPEHLUS 32 TEPPUTOPHIO MEXK]TYy PACTEHUSIMU
3) u3MeHeHue YNCICHHOCTH MONYJISUU B pe3ybTaTe dUAEMUN
4) n3ameHeHue penbeda IKOCUCTEMbI
5) B3auMOICUCTBUE MEXKTY OCOOSIMU OJHOTO BUA
A) abuoTnueckuii
b) 6uornueckuit
B 3aganun 30 Heo0X0AMMO YCTAHOBHMTH NMPABUJILHYIO I10CJI€10BATEIbHOCTD IeCTBHIA.
30. PaccraBbTe nepeynciieHHbIE COOBITHS B XPOHOJIOTMUYECKOH MOCIeI0BATEIbHOCTH.
A)M300peTeHne 31eKTPOHHOTO0 MUKPOCKOTIA.
b) OTkpsiTHE prbOoCOM
B) U300peTeHne cBETOBOTO MHUKPOCKOTIA
I') YTBepxaenue P.BupxoBa o mosiBIIeHUN KaXK10M KIETKHA OT KIETKH
[1) llosiBnenne kinerounoi reopun T. llIBanna nu M. [llneiinena.
E) [lepBoe ynorpebnenue tepmuHa «kiaetka» P. ['ykom.

IIpuMepHbIe NPaAKTHYECKUE 3aJaHNS
3agaun
Yacter «Pu3uka»
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1. ABTOMOOWIb yAalseTcsl OT MOCTa, JABUTAsCh PABHOMEPHO M MPSIMOJUHEHHO CO CKOPOCTHIO
72xm/4. Ha KakoM paccTOSHUM OT MOCTa OKa)KeTcsl aBToMoOuib yepe3 10c, ecnu B Ha4aIbHBIN
MOMEHT BPEMEHH OH HaxXOJuJIcA OT Hero Ha paccTosiHuu 0,2 km?

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

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

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

5. Yepe3 CKOJIBKO BpPEMEHH OCTAaHOBHUTCS aBTOMOOWIb Maccor 1000 xr, ABMXKYIIUHCS CO
CKOpPOCTBIO 72 KM/, €CIH BBIKJIIOYUTH ABUTaTeNb? CpeqHsisi CHila CONPOTUBICHUS TBUKEHUIO
0,2 xkH.

Yacrb «XuMus»

1.CKOBKO MOJICH COCTABIISIOT M CKOJIBKO MOJIEKYIT cojiepskat 8 T kucioposa 0,7?

2.CKOJIBKO MOJIEH COCTABIISIOT U CKOJIBKO MOJIeKyl coaepxar 180 mi Boast HoO ?
3.0npegenute Mmaccy 0,25 MOJIb CEpHOM KUCTOTHI

4.Kaxoii 00bEM IpH HOPMAJIBHBIX YCIOBUAX 3aHUMAIOT 2 MOJIb JTF000TO ra3a?

5.Kakoii 00bEM Ipyu HOPMAIBHBIX YCIOBUSAX 3aHUMAIOT 7T a3ota N ,?

Yacrb «buoJsorus»

1. VY KponMkoB cepas OKpacka LIEPCTH AOMHUHHPYET HaJ 4epHOl. 1'0oMO3UroTHYIO
CEPYIO KPOJIBUYMXY CKPECTHJIM C YEpHBIM KposinkoM. Kakumu OyayT kpospyara?

2. Y MOpCKHX CBHHOK Y€pHas OKpacka IIepCcTH TOMHHHUPYET Haj Oenoil. CkpecTiiu
JIByX T€TEPO3UTOTHBIX caMlia U caMKy. Kakumu OyayT ruOpuibl nepBoro nokoJieHus?

3. Y TBIKBBI JUCKOBUAHAs (opma IMjoJa JAOMUHUPYET HaJ IIAPOBUIHOM.
['OMO3HMTOTHYIO HIAPOBHIHYIO THIKBY OIBUIMJIA TBUIBIION TaKoH k€ THIKBBL. Kakumm OymyT
TUOpUIBI IEPBOTO MOKOJIECHUS?

4, Y TomaToOB KpacHas OKpacka IuioJa JOMUHUPYET HaJ kenTou. [lepeonsunnum 1Ba
pacTeHus C KpacHOW OKpPACKOH IJIOJOB: OJHO OBLJIO TOMO3UTOTHBIM, IPYTro€ IeTepO3UTOTHBIM.
Pacrenus ¢ kakuMu 110aMH BBIPACTYT B IIEPBOM ITOKOJIEHUU?

5. ['en paHHero co3peBaHMs SIUMEHsS JIOMUHUPYET HaJ mo3aHecnenoctbro. Kakoe
MOTOMCTBO MOXXHO OXHUJAaThb OT CKPELIMBAaHUS SUMEHS pPaHHETO CO3pPEBaHUSl C SYMEHEM
MO3JHETO

1.3.2 Kpurtepuu oueHku
Ornenka 3a 3ananue «TectTupoBaHue» ONpeaenseTcs MPOCTHIM CYMMUPOBAHHUEM OallIOB 3a
IpaBUJIbHbIE OTBETHI Ha Bonpockl. OuH BepHbIi oTBeT paseH 0,1 Oam.
OTBeT cuuTaeTcsl NpaBUIbHBIM, €CIIU:
- [IPY OTBETE Ha BOIIPOC 3aKPHITON (POPMBI C BHIOOPOM OTBETA BbIOpaH MPaBUIIBLHBIN OTBET;
- TIPH OTBETE Ha BOMPOC OTKPHITON (hOPMBI JIaH MPaBUILHBINA OTBET;
- [IpY OTBETE Ha BOIIPOC Ha YCTAaHOBJIEHUE NMPAaBUILHON MOCIEA0BATEIbHOCTH YCTAaHOBIIEHA
MpaBUJIbHAS MTOCJIEI0BATEIbHOCTD;
- [IpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE COOTBETCTBUS, €CIIM CONOCTABIIEHUE MPOU3BEICHO
BEpHO JJIs1 BCEX Map.
Kputepun o1ieHKH pe3ylnbTaToB TECTUPOBAHUS

OV/]1 12 EcTtecTBO3HaHKE Koz-so MaxcumanbHbii
BOITPOCOB oam-0,1

dusnka 10 1

1 Pasnen 1. «MexaHuka 2 2*0,1

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

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

4 Paznen 4. «KonebaHUI ¥ BOIHEBDY 2 2*0,1

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

6 Pasnen 6. «Bcenennast 1 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 XUMUsD» 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
WHAMBUAYAJILHOE Pa3BUTHE OPraHU3MOB
11 | Pazzen 3. OCHOBBI T€HETHUKU U CEIIEKIIUU 2 2*0,1
12 Paznen 4. IlpoucxoxieHue 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 onieHKkH K NpaKTHYeCKOMY 3aJaHuI0 yacTu «Pu3uka» | baajsl 3a
KpuTepuu
OIlEHKH
1 Od¢opmiieHune yca0Bus 3aJaHUs MakcuMasbHbIH
oasua — 0,2 6amia
- BepHO 0()OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI Bce (PU3HUCCKUC 0,2
BEJTMYUHBI
- yciioBue 3aadus 0hOpMIICHO ¢ HE3HAYUTEIbHBIMUA HETOYHOCTSIMU, 0,1
MIpeJICTaBJICHbl HE Bce (PU3NYECKUE BETUYMHBI
- ycJioBue 3a7aHus 0(hOpMIICHO HEBEPHO 0
2 HUcnoab3oBanue pusnyecKoid CHMBOJINKH MakcuMasbHbIH
oay1 0,3 6a1a
- BEpHO 0003Ha4YEeHbI CUMBOJIBI B YCIIOBUH 3a/1a41 U B popMyIiax, 0,3
MCIIOJIb3YEMBIX B PEIICHUH 33191
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H , TOMyIeHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIIOIh3yEeMbIX B PEIICHUH 33291
- IotyIieHa | HeTOYHOCTH MpU 0003HAYCHUH CUMBOJIOB B YCIIOBHH 0,1
3aa4n , | HETOYHOCTH B (DOPMYIIax, UCTIONb3yEMbIX B PEIICHUN
3a/1a4uu
- JomyiieHo 2 u 6oyee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
YCIJIOBUU 3aJ]auH , 2 U Oosiee HeTOUHOCTEN B (hopMyJiax,
HCIOJIb3YEMBIX B PEHICHUH 33/1a4U
3 Colur01eHe aIrOpuTMAa pelleHust MaxkcumanabHbIi
oay1 0,1 6a1a
- pelIeHre 3a]]a91 OCYIIIECTBIIICTCS TI0 AJITOPUTMY: TIEPEBOJT SAMHHII 0,1
n3MepeHus: GU3NYECKUX BETUYNH B MeXTyHApOAHYIO CUCTEMY
enunull (CH); 3anuce HeOOXOAUMBIX PU3NUECKUX HOPMYIT;
MaTeMaTHYeCKU pacueT no Gu3nueckoil popmymne
- QJITOPUTM PENICHHS 3a/1a9U OTCYTCTBYET 0
4 IHepeBox enHul u3mMepenust GU3MYECKMX BEJIUYUH B MakcuMasibHbIH
Mexnaynapoanyio cucremy egunuil (CH) 0aaun —0,3 6ana
- BEpHO MEPEBEICHBI paCUYETHI MIEPEBO/IA BCEX SIUHUIl U3MEPECHUS 0,3
buznveckux BenmurH B MexayHapoaayro cuctemy enunauil (CH)
- nomyiieHa | omuOKka nmpy MpOBEICHUH pacyeTa MepeBo/ia eauHHUIT 0,2
n3MepeHus: GU3NYECKUX BETUYHH B MeXIyHAPOAHYIO CUCTEMY
equaul (CH)
- JIOMYIICHBI 2 OMUOKYU MPY MPOBEJCHUH pacueTa NepeBoia eIMHUI] 0,1
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u3MepeHus: GU3NYECKUX BETUYHH B MeXIyHAPOAHYIO CUCTEMY
equaut (CH)

- HEBEPHO MPOBEICHBI PACUETHI MEPEBO/IA BCEX CAUHUL] U3MEpPEHUs
¢busnueckux BennunH B MexayHapoanyto cucremy equnuil (CH1)

0

Hcnonb3oBanue puznyeckux Gpopmyst 1Jisi pelieHus 3a1a4u

MakcuMaJbLHBII
o0aaa — 0,4 6ana

- BEPHO M IIOCIIEI0OBATEIHHO 3aIIMCaHbl BCe (JOPMYIIBI B COOTBETCTBUU
C CUMBOJIMKO#, HEOOXOIUMBIE /Il YCTAHOBJICHHUS! COOTHOIICHHUS
CYIIECTBYIOIIETO MEXAY (PU3NIECKUMHU BETUINHAMH

- IPaBUJILHO COCTaBJICHBI YPABHEHUS, CBSA3BIBAIOLINE (PU3NUECKUE
BEJIMYHHBI

0,4

- BEPHO, HO HETIOCJIICAOBATECIIbHO 3allMCaHbI (bOpMy.]'IBI B COOTBCTCTBHH
C CHMBOHHKOfI, HCO6XOI[PIMOI>1 JJIs1 YCTAaHOBJICHUSA COOTHOIICHUA
CYIICCTBYIOLIETO MEXIY (bI/I3I/I‘IeCKI/IMI/I BCIIMYNHaAMU

- [PaBUJIBHO COCTABJICHBI YPAaBHCHUS, CBA3BIBAIOIIUC (I)I/ISI/I‘-IGCKI/IG
BCINYHNHBI

0,3

- (hopMyIbl 3anMcaHbl IOCIEA0BATENbHO, HEBEPHO 3anucaHa 1
(dbopMyIa B COOTBETCTBUU C CUMBOJIHMKOM, HEOOXOUMOMN IS
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOMIETO MEXIY (PU3HUECKUMHU
BEJTMYMHAMU

- JlomylleHa OJHa o1I1OKa IPU COCTaBICHUM YPaBHEHUH,
CBSI3BIBAIOIUX (PH3UUYECKHE BETUYHHBI

0,2

- (hopmyIbl 3anIMcaHbl HENOCIIEA0BAaTENbHO, HEBEPHO 3anucaHa 1
(dbopMyIa B COOTBETCTBUU C CUMBOJIHMKOM, HEOOXOUMOM IS
YCTaHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXIY (PU3HUECKUMHU
BEJTMYMHAMU

- JIONYyILE€Ha OJ{Ha OLIMOKA MPU COCTAaBICHUH YPaBHEHUH,
CBSI3BIBAIONIUX (PU3UUECKHE BETUUHHBI

0,1

- Bce (hopMyIIbI 3allMcaHbl HEBEPHO
- JIONYIIIEHbI OIIMOKA MPU COCTABJICHUU BCEX YpaBHEHHUH,
CBSI3BIBAIOIINX (PU3NUECKHE BETUUMHbI

MartemaTu4yeckne pacuersl 1o ¢usnueckum Gopmyiam,
KOTOpbIe  XapaKTepu3ylT paccMaTpuBaeMoe sIBJIeHHE €
KOJINYeCTBEHHOH CTOPOHBI

MakcuMaJabLHBII
o0aa — 0,4 6amaa

- BEPHO NMPOU3BE/IEHBI BCE MAaTEMATUUYECKHUE PACUEThl MO BCEM
¢buznyeckuM popMyaM B COOTBETCTBUH C €AMHUIIAMH W3MEPEHUH
¢busnueckux BenuunH (CH);

- BCE pe3yJIbTaThl MATEMATHUYECKHUX PACYETOB COZIEPKAT LHPPOBOE
3Ha4eHHE U COOTBETCTBYIOIIEE €My 0003HAUEHUE €TUHUIIBI
n3Mepenus pusndyeckux seanuuH (CH)

0,4

- BEpHO MPOU3BEACHBI MAaTEMAaTUYECKUE PACUETHI IO BCEM
¢usmgeckuM GopMysiaM B COOTBETCTBUU C STUHUIIAMH H3MEPESHUIN
¢usnueckux BenuunH (CH),

- B OJTHOM PE3YJIbTaTe MaTEMATHYECKOTO pacdeTa COACPIKUTCS TOIBKO
ero u¢poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEACH MaTeMaTHUeCKUil pacueT 1o | pusndeckoin
¢dopmyre, HO B COOTBETCTBHH € €AMHUIIAMU U3MEPEHUH (Ppru3nueckux
BennuuH (CN);

- B OJIHOM pe3yJIbTaTe€ MaTEMATUYECKOT0 pacyeTa CONEPIKUTCS
TOJIBKO €r0 IU(POBOE 3HAUCHUE

0,2

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

0,1
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- BCE pe3yJIbTaThl MATEMATUYECKUX PACUCTOB COJEPIKAT TOIHKO
u(poBbIE 3HAYCHUS

- HEBEPHO MTPOU3BEJICHBI BCE MAaTEMAaTUYECKUE PACUEThI 0
OTBeT nocJie pelieHus 3a1a4u MaxkcumanbHbII
o6aan— 0,1 6amna
- 33/1a4a B KOHIIE PEUICHUS COACPKUT BEPHBII OTBET 0,1
- 33/1a4a HE COJICPXKUT B KOHIIE PEIICHUSI BEPHOTO OTBETA 0
YcTHOE 00BSICHEHHE PelIeHN sl 3a1a9 U MakcuMaJdbLHBII
o0aaa — (0,2 6aaaa
- 00bsICHEHUE PeLICHUS 3aJaHUsI TT0CIIeI0BATEIBbHO, CBA3HO, JIOTHYHO, 0,2
BBIBOJI apTYMEHTHPOBAH U 000CHOBAH; MIPABMWIIBHO B 0OCTOSTEIIEHO
JTAeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIME BOMPOC (BOMPOCHI)
- HE3HAYUTEJILHO HAPYIIIEHA MOCIEI0BATEIbHOCTD, JIOTHKA 0,1
OOBSICHEHHS PElIeHHUsI 3a/1aHUs1, BBIBOIbI apPTyMEHTUPOBAHbBI U
000CHOBAHBI; CTY/ICHT HCIBITHIBACT HE3HAYUTEIBLHBIC 3aTPYyTHEHUS,
OTBEYasi Ha COMYTCTBYIOLIKE BOITPOCHI
- 3HAYUTEJILHO HAPYIIIEHA MTOCJIeI0BATEIbHOCTD, JIOTHKA O0bSICHEHUS 0
pelieHus 3a1anus (CTyIeHT He MOXKET OObSICHUTD, KAKUM 00pa3oM
MIPUIIIEIT K PEHICHUIO 3a/1aHMsl ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEeHTHPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYACHT HCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYIHEHUSI, OTBEYAs! HA COIMYTCTBYIOIIHE BOIIPOCHI
Ne Kpurtepun oueHKH K NpakTHYeCKOMY 3a1aHUI0 YacTu «buosorns» Bbanabl 3a
KpUTepHuu
OlLIEHKH
1 Od¢opmiieHue ycJ0BHA 321aHUSA MakcuMajibHbIH
oaan— 0,3
0aJ1a
- BepHO 0OPMIICHO yCTIOBHE 3a/1a4H, MPEACTABICHBI BCE TCHETUYECKUE 03
CHUMBOJIBI ’
- ycloBue 3afaHusi 0hOPMIIEHO ¢ HE3HAYUTETbHBIMUA HETOUYHOCTSAMU, 0.2
MIPE/ICTABJICHBI HE BCE TEHETUYECKHUE CHMBOJIBI. ’
- yclioBue 3afaHusi 0OpMIICHO HEBEPHO 0
2 Hcnonb30BaHMe reHeTHYECKO CMMBOJIMKH (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 MpY 0003HAYCHUH CUMBOJIOB B YCIIOBUH
3a/1a4u, JOMyIleHa | HeTOYHOCTh B CUMBOJIAxX B (hopMyIiax, 0,2
WCIIOJIH3YEMBIX B PEIICHUH 3aa4l
- gomyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYCHUH CHMBOJIOB B
YCJIOBHH 3aJ1a4H , 2 ¥ 00JIee HETOYHOCTEH B (pOopMyInax, UCIOIb3YEMBbIX 0
B PEIICHUH 3a]a4K
3 Co0J1101eH1e aJITOPUTMA pellleHu st MakcumasibHbIH

o0an —0,2 6aya

-COOITI0TaeTCs aNITOPUTM PEIICHUS 3a/1a4H: 3aIUCh OYKBEHHBIX
0003HAYCHHI aIJIeNe, 3aMiCh BCEX YCIOBHUH, 3aMMCh TEHOTHUIIOB

. . 0,2
CKpPELIMBAIOIIUXCS 0COOEH, 3aHCh COPTa 00Pa3yIOLINXCS Y pOANUTENIeH
ramer, 3al1iCh FeHOTUNOB U (DEHOTHUIIOB MOTOMCTBA
- QJITOpPUTM pEIIEHHUs 3a/1a4l OTCYTCTBYET 0
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Onucanue ¢geHOTHIIA M TEHOTHIIA ISl PeLICHHUS 3aJa4H MaxkcumanbHBII
o0aaa —0,4 6aa

- IPaBUIILHO OITUCAHBI TEHOTHIIBI, (DEHOTUIIBI CKPEIIMBAIOIIUXCS 0.4

ocobeil 1 MOTOMCTBA ’

- nonymieHa | omubKa Mpu ONMMCaHUK FeHOTHIIA, (PEHOTHIIA 03

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA '

- JIOMYIIEHBI 2 OIMOKY NP ONMMCAHUH TeHOTHIIA, (PEHOTHIIA 0.2

CKpeLIMBAIOIUXCs 0cO0EH 1 TOTOMCTBA '

- HEBEpHO OINHUCAH FeHOTHII, (PEHOTHIT CKPELIUBAIOIINXCS 0CO0er 1 0

IOTOMCTBA

BeposiTHOCTDH HacJ1eI0BAaHUS MPU3HAKOB MaxkcumaJjibHbIi
o0aa1 — 0,2 6anaa

- BEpHO OMpe/ieieHa BEPOSITHOCTh HACIEAOBAHUS IPU3HAKOB 0,2

- HEeBEpHO OIpeJieIeHHa BEPOATHOCTh HACIECIOBAHUS IPU3HAKOB 0

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

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

- 33J1a4a He COJIEPXKUT B KOHIIE PELICHHs BEPHOTO OTBETA 0

YcTHOE 00bsiCHEHHE PellIeHUs 3a1a4K MakcuMasibHbIH

o0aaa —0,4 6a1a

- 00bsICHEHUE pELIeHMs 3a/1aHUs [10CIEA0BATEIbHOE, JIOTUYHOE,
BBIBO/Ibl BEpHbBIE, API'YMEHTHPOBAHHbIE;

- IPaBUJIBHO JAIOTCSI OTBET (OTBETHI) HA COIYTCTBYIOILIKE BOMPOC
(BOTIPOCHI)

0,4

- HE3HAUUTEJIBHO HapyllleHa [10CIIEe10BaTeIbHOCTD, JJOIMKa OObACHEHUS
pEILleHNUs 3aJaHus, BbIBOBI BEPHBIE, HE JOCTAaTOYHO
apryMEHTHPOBAHHBIE;

- CTYAICHT MCIBITHIBAET 3aTPYIHEHM, OTBEUYAsl HAa COILYTCTBYIOIINE
BOITPOCHI

0,3

- 3HaYUTEJIbHO HapYIIE€Ha MOCJIEI0BaTEIbHOCTD, IOTUKA O0bSICHEHHS
pelieHus 3a1aHus (CTYIeHT HEe MOXKET OOBSICHUTDh, KaKUM 00pazoM
IpHULIEN K PEIIEHUIO0 331aHus ), BEIBOBI HE MOTYT CUUTAThCS
apryMEeHTUPOBAHHBIMU U 0OOCHOBAHHBIMU; CTYJI€HT MCIIBITHIBAET
3HAYUTENBHBIE 3aTPYIHEHNUs, OTBEYasl HA CONYTCTBYIOUIME BOIIPOCHI

UTOro

Kpurtepuu oieHKH K NPAKTHYeCKOMY 3aJaHUI0 YacTH « XUMMD)

basnel 3a
KPUTEPUU OLICHKH

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

- BepHO 0pOPMJICHO YCIIOBHE 3a/1a4H, PEICTABIICHBI BCE XUMHUYECKHE 0,2

BEJIMUMHBI

- ycioBHe 3a7aHust 0hOPMIICHO C HE3HAYUTEIbHBIMH HETOYHOCTSIMH, 0,1

MIPEJICTABJICHBI HE BCE XUMUYECKHE BETUIHHBI

- ycIIoBHE 3a1aHus1 0()OPMIICHO HEBEPHO 0

Hcnonb3oBanne XUMHYECKOH CUMBOJIMKH MakcumajibHbII
oay1 —0,3 dania

- BEpHO 0003Ha4YeHbI CUMBOJIBI B YCIIOBUH 3a/1a4d U B (popmyrax, 0,3

WCTIOJIb3YEMBIX B PEIICHHUH 3a/1a91

- BepHO 0003HAYEHBI CUMBOJIBI B YCIOBUH 33/1a4H, AOIYyIIeHa | 0,2
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HETOYHOCTb B ()OPMYIIax, UCMOIb3YEMBIX B PEIICHUH 3a/1a41

- TonyiieHa | HEeTOYHOCTh TPU 0003HAYECHUU CUMBOJIOB B YCIIOBUH 0,1

3aa4n, | HETOYHOCTH B JOpPMYyJIax, UCTIOIb3YEMBIX B PEIICHUH 3a/1a4H

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

YCIIOBHH 33JauH, 2 1 00jee HeTOUHOCTEeH B (pOpMyIIax, UCIOIb3yEeMbIX B

pelIeHnn 3aa4u

Co0Jro1eHne aJIropuT™Ma peneHust MakcuMaJbHBIH

oas1 —

0,1 6aaa

- pellieHure 3a7]a4u OCYIIECTBISICTCS 10 AITOPUTMY: 3alKCh 0,1

HEOOXOIUMBIX XUMUYECKUX (POpPMYII,BepHasi pacCTaHOBKA

K02 (UIIMEHTOB, MaTEMaTHUECKUN Pacu€T NMpaBUIHLHO MOI00PAaHHBIX

K02(PPHUIIMEHTOB UpEHICHUE 110 XUMHUYECKOH (hopMmyIte

- QJITOPUTM pEHICHUS 3a/1a4l OTCYTCTBYET 0

IlepeBoa eqMHUIl H3MePeHUsS] XUMHYECKHUX BeJTUYHH B MakcuMaJbHBIH

MexnyHapoanyo cucremy exunun (CH) 0aJ1 -0,3 0a1a

- BEpHO IEePEBEICHbI PACUEThI IEPEBOIa SANHUI] U3MEPEHUS 0,3

XUMUYECKHUX BeMUMH B MexayHaponnyto cucremy eaunui (CH)

- nomyiieHa | ommOKa Mpu MpoOBEACHUN pacyeTa MepeBoia eANMHHUIIL 0,2

WU3MEPEHUS XUMUIECKUX BEJTMYUH B MEXTyHAPOIHYIO CUCTEMY €IMHUII

(CH)

- JIOTMYIIEHBI 2 OMMUOKYU MpU NMPOBEJACHUY pacueTa epeBo/ia eINHHUIIL 0,1

U3MEPEHUS] XUMUYECKUX BEJTMYUH B MeXIyHApOAHYIO CUCTEMY €AMHHII

(cn)

- HEBEPHO MPOBEJCHBI PACUYETHI IEPEBOIA BCEX SAUHULl HU3MEPEHUS 0

XUMHUYECKHUX BeMYMH B MexayHapoanyto cucremy eauauil (CH)

Hcnonb3oBanne XuMu4ecKuX (pOpMyJ1 Uil pelieHUus 3a1a4u MakcuMaabHbIH

oasI —

0,4 6a1a

- BEpHO U TIOCIIEI0BATEIHLHO 3aIMUCAHBI Bce (DOPMYIIBI B COOTBETCTBHH C 0,4

CUMBOJIUKON, HEOOXOAMMBIE JIJIS1 YCTAaHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEX Ty (QU3HIECKUMHU BETHUINHAMHU

- IPaBUJILHO COCTABJICHBI yPaBHEHUS, CBSA3BIBAIOIINE XUMUYECKHE

BEJIMYNHBI

- BEPHO, HO HEMOCIEA0BATENHHO 3aMUCaHbl (POPMYITBI B COOTBETCTBHUH C 0,3

CUMBOJIMKOW, HEOOXOAMMOH JIJIsl YCTAHOBJICHUS COOTHOIIICHUS

CYIIECTBYIOIIETO MEXAY XUMUYECKUMU BETMUNHAMU

- TIPABWJILHO COCTABJICHBI YPABHECHUS, CBSI3bIBAIOIINE XHMHUCCKUC

BEJIMUMHBI

- (opMyIibl 3anTMCaHbl IOCTIEI0BATENBHO, HEBEPHO 3amucana Gpopmya B 0,2

COOTBETCTBUH C CHMBOJIMKOM, HEOOXOIUMOM IS YCTAHOBJICHHS

COOTHOIIIEHUS CYIIECTBYIONIETO MEXKY XUMUIECKIMH BETHIHHAMHU

- JIONyIIeHa OJTHA OITMOKA IMPH COCTABJICHUH YPaBHECHU,

CBSI3BIBAIONINX XUMUYCCKUE BEITHNIMHBI

- (hopmyIibl 3anKMcaHbl HEMOCIEIOBATEIHFHO, HEBEPHO 3amucana | 0,1

dbopMyIa B COOTBETCTBUU C CHUMBOJIHMKOM, HEOOXOTUMOM JIst

YCTAHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEXIY XHMHUECKUMU

BEJIMYUHAMU

- JIomyIleHa ojJ{Ha OoNIrOKa IMPU COCTABJICHUH YPaBHEHUH,

CBSI3BIBAIONINX XUMUYECKUE BETUNIMHBI

- Bce (hOpMyITBI 3aITMCaHbl HEBEPHO 0

- JOIIYIIICHbI oIInoOKa IIpU COCTABJICHUU BCCX ypaBHeHHf/'I, CBA3bIBAIOIINUX
XUMHUYCCKUEC BCIIMYHUHBI

32




MartemaTu4eckue pacyeTrbl N0 XumMmudeckum ¢Gopmysam, KOTopblie
XapaKkTepU3ylT paccMaTpuBaeMoe siBJIeHHE € KOJUYeCTBEHHOMH
CTOPOHBI

MakcumaabHbIR
o0ama — 0,4 6anaa

- BEpHO MIPOU3BEACHBI BCE MATEMaTHYECKHE PACUETHI 110 BCEM 0,4
XUMHUYECKUM (pOpMyriaM B COOTBETCTBUU C CIUHUIIAMU U3MEPECHUN
xumuuecknx BennunH (CH);
- BCE pe3yJIbTaThl MATEMaTUYECKHX PAcUueTOB colepKaTr mHdpoBoe
3HaYEHHE U COOTBETCTBYIOIIEE eMy 0003HAUEHUE €IMHUIBI U3MEPEHUS
xumuaeckux penuauH (CH)
- BEpHO MIPOU3BEACHBI MATEMAaTUYECKHE PACUETHI 10 BCEM XUMUYECKUM 0,3
dbopMysiaM B COOTBETCTBUU C CIUHUIIAMH U3MEPEHUN XUMHUYECKUX
BenuuuH (CH),
- B OJTHOM PE€3YJIbTaTe MaTEMAaTUYECKOTO pacueTa COAECPIKUTCS TOJIBKO
ero 1udpoBoe 3HaUCHUE
- HEBEPHO MPOU3BEJICH MaTEMAaTUYECKHI pacyeT 1o 1 XxumMudeckoit 0,2
dbopMyIe, HO B COOTBETCTBUU C €AUHUIIAMH U3MEPEHUN XUMUYECKUX
BenuuuH (CH);
- B OJIHOM pPE3yJIbTaTe MAaTEeMaTUYECKOTO pacuera COJEP>KUTCS TOIbKO
ero u¢poBoe 3HAYCHUE
- HEBEPHO MPOU3BEICH MaTeMaTUYECKUN pacueT nmo | XuMu4eckon 0,1
dopmyie 6e3 ykazaHus enuHUI u3Mepernid puznueckux Bemmuud (CH);
- BCE pe3yJbTaThl MAaTEMATUYECKUX PACUETOB COJAEPIKAT TOIBKO
(POBBIC 3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MAaTEMaTHUECKHE PACUETHI 0
OTBeT nocJie pemieHUs 3a1a4u MakcumaJjibHbII
oaJs1 —
0,1 6anaa
- 33/1a4a B KOHIIE PEIICHUs COJIEP>KUT BEPHBIN OTBET COOTIOAAIOTCS 0,1
€IMHHIIBI I3MEPCHUS
- 33]1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOoe 00bsiCHEeHHe pelIeHUs 3a1a4K MakcuMaabHbIN
oay1 —
0,2 6aama

- 00BsICHEHUE PEIICHUs 3aJ]aHusl TTOCIIeIOBATEIBHO, CBSI3HO, JIOTHYHO, 0,2
BBIBOJI apTyMEHTHUPOBAH U 000CHOBAH; MPABUIILHO U 00CTOSTENLHO
JTaeTCs OTBET (OTBETHI) HA COMYTCTBYIOIIME BOIPOC (BOMPOCHI)
- He3HAYUTENIbHO HapyIlIeHa MOCIeI0BaTeIbHOCTb, IOTHKA O0BICHEHHS 0,1
pENICHUS 3a/1aHusl, BBIBOIBI APT'YMEHTHPOBAHBI 1 OOOCHOBAHBI, CTY/ICHT
UCTIBITHIBACT HE3HAUNTENbHBIE 3aTPYIHEHHUS, OTBeYas Ha
COITYTCTBYIOIIIHE BOIPOCHI
- 3HAUUTENBHO HapyIlIeHa MOCIEI0BATENbHOCTD, IOTUKA OOBICHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET 00bSACHUTh, KAKUM 00pa3om
MIPHIILENT K PEHICHUIO 33/1aHNs), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEHTHPOBAHHBIMU M 00OCHOBAaHHBIMU; CTYJCHT HCITBITHIBACT
3HAUUTENbHBIE 3aTPYIHEHUS, OTBeUYasi Ha COMYTCTBYIOIINE BOMPOCHI

NUTOIrO 2

MarepuanbHo-TeXHH4YeCKOe ofecreyeHHe [Jisi TNPOBedeHHS IPOMEKYTOYHOM

aTTeCTallMu: ATTCCTaI_II/IH IMPOBOAUTCH B KaOMHETe eCTeCTBO3HAHUS.

YueOHO-MeTONIMYeCKOe ¥ HMH(POPMANHOHHOE ofOecreyeHHe Ui TPOBedeHUs!
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npoMe:KyTouHoM aTrtectauum: tadnuua JI.11. Menneneesa, Tabnuiia pacTBOPUMOCTH.
OcHoBHBIE y4eOHbIC H3IaHUS
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