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

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW AWCIMIUIMHBI SIBJISETCS YacThIO IMPOTPAMMBI
MOATOTOBKM crienanucToB cpeanero 3seHa (aainee I1I1C3) B cootBercTBUM ¢ OI'OC
CIIO no cneunansHocTH 38.02.06 OUHAHCHI.

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3:
VYueOHas TUCHMIUIMHA BXOAUT B 0011eo0pazoBarenbHblid Uk [TTICC3

1.3. esn v TpeOOBAHUA K pe3yJibTATAM OCBOCHMSI Y4eOHO! TUCUUIJINHBI:

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

OK 02. OcymecTBisiTb MOHUCK, aHaIW3 W HHTEPIpETAu0 HHGOpMaIHH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS 3a7a4 Mpo(PeCcCuOHaATBHOMN AeSTEIbHOCTH;

OK 07. ConericTBoBaTh COXPaHEHUIO OKpy>Karoeu cpenpl,
pecypcocbepexkennto, 3h(PEeKTUBHO AEMUCTBOBATH B UPE3BbIYANHBIX CUTYAITUSX;

OK 09. Hcnonp3oBarh MHYOPMAMOHHBIE TEXHOJIOTUU B MPOPECCHOHAITBHOU
NEATEIIBHOCTH.

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

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

— TOTOBHOCTHh K TPOJOJIKEHUIO O0pa30BaHUs, MOBBIIICHUIO KBaTU(UKAIIUU B
n30paHHON MPo(deCCHOHANBHON ACATEILHOCTH ¢ MCIOJIh30BaHUEM 3HAHUM B 00JIACTH
€CTEeCTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUM B 00JIACTH €CTeCTBEHHBIX
HayK JUIsl 4YejoBeKa U OOIIeCTBa, YMEHUE WCIOJIb30BaTh TEXHOJIOTHYECKUE
JTOCTUXKEHUS B 00JIacTh (PU3UKHU, XUMHH, OMOJIOTHM JJISI TOBBIMICHUS COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BIOpaHHOU ITPodeCcCHOHAIbHON NeATEeIbHOCTH;

— YMEHHE MPOaHAIU3UPOBATh TEXHOTCHHBIC MOCIEICTBUS [JIsi OKPYKAIOIIEH
cpelibl, OBITOBOM U MTPOU3BOACTBEHHOM JI€ATETbHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIBHO JTOOBIBATH HOBBIC ISl CEOSI €CTECTBEHHO-
Hay4HbIC 3HAHUSI C UCTIOIB30BAHUEM JIJISl ATOTO JOCTYITHBIX UCTOYHUKOB WH(OPMAITNH;

— YMEHHUE YIpaBIsATh CBOEH IMO3HABATEJIBHOW JESTEIbHOCTHIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJICKTYaIbHOTO Pa3BUTHUS,

— YMEHHME BBICTpaMBaTh KOHCTPYKTHBHBIE B3aWMMOOTHONIIEHUS B KOMAaHJE IO
pelieHno oOIMKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIE!

— OBJIQJICHWE YMEHUSMH M HaBBIKAMHU Pa3JIMYHBIX BHJOB I[103HABATEJIbHOU
NEeATEeIbHOCTH JIJISl U3YUEHUsSI pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MHUPA;

— TIPUMEHEHHE OCHOBHBIX METOJOB IIO3HaHUsA (HAOJIOACHUS, HAYyYHOTO
AKCIIEPUMEHTA) JIJIi U3YUYECHHUS PaA3IMUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI
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MHpa, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTHh CTAJIKHBATHCA B MPOGECCHOHATBHON
coepe;

— YMEHHE ONpEeeisaTh LEIU U 3aJa4u ACSITENbHOCTU, BHIOUPATh CPEACTBA IS
UX JIOCTMOKCHHS Ha MPAKTHUKE;

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

npeaMeTHbIE:

—  c(OpPMHUPOBAHHOCTh  TPEACTABICHUNA O  IIEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHO-

HAay4YHOM KapTUHE MHUpa, IMPUPOAE KaK EJUHOM IEJIOCTHOU CHUCTEME,
B3aUMOCBSI3M YEJIOBEKa, MPHUPOABI M O0OIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Maciiradax

Bcenennoi;

— BJIQJICHUE 3HAHUSIMH O HAMOOJIee BAXKHBIX OTKPBITUAX WU JOCTUKEHUSX B
00JIaCTH €CTeCTBO3HAHUS, MOBIUSBIIMX HA IBOJIIOIUIO TIPEJICTABICHUN O MPUPOJIE, HA
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

— c(hopMUPOBAaHHOCTh YMEHHUS NMPUMEHSATh €CTECTBEHHO-HAYYHBIC 3HAHUS JUIS
OOBSCHEHMSI  OKPYXKAIOIIUX  SIBIICHUW, COXPAHEHUS 3J0pOBbs, oOOecredeHus
0€30MaCHOCTH  JKU3HEJCATEIBHOCTH, OEpEeKHOro  OTHOLIEHUS K  HPHUPOJE,
pPalMOHAIIBHOTO MPUPOJOIOIB30BAHUSA, & TAaKKE BBINOJHEHUS POJHM TPAMOTHOIO
MOTPEOUTENS;

— c(pOpMUPOBAHHOCTH MPEJCTABICHUI O HAYYHOM METO/I€ MIO3HAHUS MPUPOIBI U
CpPEeACTBAaX HU3Y4YEHUsS] Meramupa, MakpoMupa U MHUKPOMHpPA; BIaJCHUE IpPUEMaMHU
€CTECTBEHHO-HAYyUYHBIX  HAOJIOJICHUM,  OMBITOB, HCCIEIOBAHUN U  OIICHKH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YJbTATOB;

— BIIQJICHHE TOHSITUUHBIM amlaparoM €CTECTBEHHBIX HAyK, IO3BOJISIOIIAM
NO3HABaTh MHp, YYaCTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAy4YHBIM BOIIPOCAM,
UCIIOJIb30BaTh PA3JIMYHbIE MCTOYHHKK MHGOPMAIMH JUIsl MOATOTOBKH COOCTBEHHBIX
paboT, KpUTUYECKH OTHOCUThCA K cooOmeHusiMm CMU, coxpepxammm HaydHYIO
uH(bOpMAITHIO;

— c(opMUPOBAHHOCTh YMEHUN TOHMMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS JUII  Ka&XJIOro YeJloBeKa, HE3aBHUCHUMO OT €ro mnpodecCHuOHAIbHON
NEeATEIbHOCTH, pa3anudaTh (aKkThl U OLICHKU, CPABHUBATH OIEHOYHBIC BBIBOJIbI, BUICTh
UX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3b C KPUTEPUSIMHU C ONPEETEHHON CHUCTEMOMU
LIEHHOCTEM.

1.4. Kotn4yecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHOM JMCHUIIMHBI:
MakcumanbHas yueOHast Harpy3ka oOydaromierocst 108 yacos, B Tom umciie:
00s13aTeIBHONM ayAUTOPHON yueOHON Harpy3ku oOydaromierocs 108 qacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTLIMHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThI

O0beM yacoB

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

ITCKITUH, YPOKHU 96
MPAKTUYECKHUE 3aHATHUS 12

[TpomexyTouHas aTTectanus B popme:

Il cemecTp - muddepeHITMPOBAHHBIN 3a4ET

| cemectp - mpyrue ¢popMbl KOHTPOJIS (CpeAHUIA OalT O TEKYIIUM OLIEHKAaM YCIIeBaeMOCTH )




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

HaumenoBanue Conep:xkanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE Oo0bem YpoBen Koani
pa3/iesioB U TeM 3aHSATHS, CAMOCTOSITe/IbHAsI padoTa o0y4alonierocs, Kypconasi padora 4acoB b KOMIIeTeH M,
(mpoekT) (eciu IpeyCMOTPEHbI), HHbIE BU/IbI y4eOHO#i padoThl B ocBoeHn | GopMHUPOBaHU
COOTBETCTBHU € Y4eOHBIM IJIAHOM | 10 KOTOPBIX
Crmocoo0cTByeT
3JIeMeHT
NPOrpamMMbl
1 2 3 4
DOU3SUKA (nepBblii cemecTp)
Pasznen 1. Mexanuka 8
Tema 1.1. Coaep:xaHnue yueOHOT0 MaTepHaJia 2
Knnematnka Mexanuueckoe aBwxeHue. Cucrema orcuera. Tpaekrtopusi JBrkeHHs. [lyTb. 2 1 0K 02,07,09
[lepememenne. PaBHOMepHOe  mpsiMoiuHeHoe  aBHkeHUEe.  CKOpOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOrO0 JBHKEHMS. 3aKOH CJIOKEHHS CKOpPOCTEM.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBHMKEHUH. MIHOBEHHAs! CKOPOCTb.
PaBHOyCcKOpeHHOE NpsIMOIMHENHHOE ABIKeHne. Y ckopeHre. CBoOOAHOE MajieHne
Tel.
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 4
JAunamuka Macca u cuna. Bzaumoneiicteue ten. 3akoHbl JuHAMUKH. CUIIBI B IPUPO/IE. 2 1
3aKOH BCEMUPHOTO TSATOTEHUS.
IIpakTuyeckoe 3ansaTue Nel «MccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT 2 2
Beca TeJay
Tema 1.3. Copnepxanue y4eOHOIo MaTepuaJa 2
3aKkoHBI Nmiynsce Tenna. 3aKk0OH COXpaHEHUsI UMITyJIbca. PeakTHBHOE IBUKEHHE. 2 1
coxpaHeHuss B | Mexanudeckas pabora. MomrHocts. Mexanuueckass »Heprusi. KuHeTnmdeckas
MeXaHUuKe sHeprusi. Kunernueckas osHeprus u pabora. [loTeHumanbHas sHeprusi B
rPaBUTALMOHHOM IIOJIE.
3aKOH COXpaHEHUs MOJHONM MEXaHWYECKON YHEPTrUuun
Pa3nes 2. OcHOBBI M0JIEKYISIPHOM (PU3NKH U TEPMOAMHAMHUKH 4 OK 02,07,09
Tema 2.1. Conep:kanue y4eOHOT0 MaTepHuaJia 2
Moanekyasipaasi | ATOMHUCTHYECKasi TEOpUsi CTpOeHHs BemiecTBa. HaOmiofeHus U OMBITHI, 2 1
(puznka MOJITBEPXKJIAIONINE aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BemiectBa. Maccel U




pasMepbl MOJICKYIL

TemoBoe IBMKEHHUE YaCTHL] BEILIECTBA. BpOyHOBCKOE NBH)KEHHUE.

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

Mopgens  xuakoctd.  [IOBEpXHOCTHOE  HATSDKEHHE M CMayuBaHUE.

Kpucrannuueckue u amop@Hble BelecTBa.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasia 2
Tepmoaunamuka | Buyrpennss sneprus. Pabora u Temioorada Kak crnocoObl H3MEHEHUS 2 1

BHyTpeHHel sHepruu. [lepBrlit 3ak0H TepMoIMHAMUKU. TemnI0OBbIe MAIIMHBI H UX

MPUMEHEHHE

Pasznen 3. OCHOBBI JIEKTPOAUHAMUKH 10 OK 02,07,09

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

OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXKY HUMU
Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia 4
IocTossHHBII [TocTosiHHBIIM nekTpudeckuil Tok. Cuia Toka, HanmpshDKeHHe. DIEKTPUIECKOe 2 1
TOK conpoTuBiieHne, 3akoH OMa JuIsl y4acTKa dIeKTPUYECKOM LIeTH.

IIpakTnyeckoe 3ansaTHe Ne2 «CO0pKa 31EKTPUUECKOM LIeNH, U3MEPEHUE CUIIbI 2 2,3

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

DNEeKTpOABUTATENh. SIBICHHE dJIEKTPOMAarHUTHON MHTYKITHH. 2 1

Paznen 4. Kosiedanus U BOJIHBI 6 0K 02,07,09

Tema 4.1. Copepxanue y4eOHOIo MaTepuaJa 2
Mexannueckue CBobGomnbsie  konebanus. Ilepmon, wacTora W aMIUIUTyna KoJieOaHUH. 2 1
KoJIe0aHus n | lapmonnueckue koneOaHus. MexaHUYECKHE BOJIHBI U WX BHUIBL. 3BYKOBBIC
BOJIHBI BOJIHBL. YIIbTPa3BYKOBBIC BOJHBL. YIIBTPa3BYK U €ro UCIIOJIb30BaHUE B METUIIIHE

U TEXHUKE.
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 2
duekTpoMarHuT | CBOOOAHBIE  AJIEKTpOMarHuTHeie  KoneOanus.  KoneOaTenmbHBI — KOHTYD. 2 1
Hble KOJIe0aHUs | DICKTPOMArHUTHOE noJie. DJIEKTPOMArHUTHbHIE BOJIHBI. Cxopoctb
U BOJIHBI DJIEKTPOMATrHUTHBIX BOJIH.




Tema 4.3. Copnepxxanue yueOHOIro MaTepuaJa 2

CaeToBbBIC Pa3BuTHe npencTaBieHuil 0 IPUPOIE CBETA. 3aKOHBI OTPAXKEHUS U IIPETOMIICHUS 2

BOJIHBI CBeTa.

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

Tema 5.1. Coaepxxanue yueOHOIro MaTepuasa 2

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

CBOMCTBA CBeTa

Tema 5.2. Coaep:xanue yue0HOro MaTepHaJia 2

®uzuka aroma Monenu crpoenus atoma. OnsiT Pesepdopaa. 2

Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia 2

Pusuka CocraB 1 cTpoeHHEe aTOMHOT O siipa. PannoaktuBHOCTh. PagnoakTuBHbIE 2

aTOMHOI0 s1APA | U3Jy4YCHHs U UX BO3JCUCTBUE HA JKUBbIE OpraHu3Mebl. [Ipyrue Gpopmbl KOHTpOIIS

M 3JIEMEHTAPHBIX | (cpeHMA 0aJIT IO OIICHKAM TEKYIICH YCIIeBaeMOCTH)

YaCTHI]

Yacts 2. XUMMUA (BTOpOI cemecTp)

Beenenne XuMHUYecKass KapTUHAa MUpa Kak COCTaBHas 4YacTb ECTECTBEHHO-HAay4YHOU 2 0K02,07,09
KapTUHBI Mupa. Posib XMMHM B KU3HU COBPEMEHHOr0 00IecTBa. XHUMHUECKOE
colepkaHue yueOHON aucuuiuinHbel «EcTecTBO3HaHWE» TPH  OCBOCHHUHU
cnenuansHocTedt  CIIO  conuanbHO-DPKOHOMHYECKOTO UM T'YMaHUTapHOTO
npoduieit npodeccroHabHOro 00pa3oBaHusl.

Pa3znen 1. O6masi 1 HeopraHuyeckasi XuMHs 14 OK 02,07,09

Tema 1.1. Copepxanue yueOHOro MaTepuasa 2

OcHoBHBIE [Tpenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUN 2I€MEHT U (OPMBI 2

NOHSATHS U ero cyuiectBoBanus. I[IpocTeie u cioxxHble BemecTsa. l3Mepenne BemecTna.

3aKOHbI XMMHHU OcHoBHbIE 3aKOHBI XUMHUH. Macca aToMOB U MoJIeKy/l. OTHOCUTEIbHBIE aTOMHAS
u MoJekyJisipHas maccbl. KonndectBo Bemectsa. I[Tocrosinnas ABoraapo.

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

Tema.l1.2. Copnepxxanue y4eOHOIro MaTepuaJa 2

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

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

Iepuoanueckas | [leprognyeckoit cucteMbl xuMuueckux daemenToB J[. . MenaeneeBa nis

cucremMa pa3BUTHS HAyKU U TOHUMAHUSI XUMUYECKON KapTHHBI MUPA.

XHMHYECKHX




3JIEMCHTOB

JINR
MenpeeeBa
Tema 1.3. Conep:kanue y4eOHOT0 MaTepuaJia 2
Crpoenne KoBaseHTHas cBA3b: HENOAPHAA U noJsipHas. MonHas cBs3b. KaTHOHBI 1 2 1
BellecTBa. AQHUOHBI.
Xumuyeckue Mertannuueckas cBa3bp. BonoponHas cBss3b.
CBH3H
Tema 1.4. Coaep:xanue yue0HOro MaTepHaJia 2
Bopa. PacTBophl. | ®usnyeckue U XMMUYECKUE CBOWMCTBA BOAbl. Boga B npupoje, ObITy, TEXHUKE U 2 1
XuMHYecKue Ha [IPOM3BOJICTBE. 3arps3HUTENIN BOJBI U CIIOCOObI ounCTKU. JKecTkas Boja u ee
peaknuu ymsiruenue. OnpecHeHue Bo/ibl. ArperaTHble COCTOSIHUSI BOJIbI M €€ IEpEeX0/Ibl U3

OJIHOTO arperaTHOro COCTOSIHUS B Apyroe. PacTBopeHHMe TBEpIBIX BEIIECTB U

ra3oB. 3aBUCUMOCTb PACTBOPUMOCTHU TBEPJbIX BELUIECTB U ra30B OT TEMIIEPATYPHI.

MaccoBast 107151 BeILIeCTBa B PACTBOPE KakK CIOCO0 BBIPAXKEHHUs COCTaBa pacTBOPA.
Tema 1.5. Conep:xanue yueOHOTo MaTepHaJia 4
Kaaccudguxanmsa | Okcubl, KUCIOThI, OCHOBaHUS, coid. [lonsaTre o ruaponuse coneil. Cpena 2 1
HEOPraHW4eCKHUX | BOJIHBIX PACTBOPOB COJIEH: KUCasl, HEUTpaibHas, menodHas. BogopoaHsiii
COeIMHEeHUM M uX | nokaszaresb pH pacTBopa.
cBoiicTBa IIpakTnyeckoe 3ansaTue Nel Onpenenenue pH pactBopa cosneil. 2 2,3
Tema 1.6. Copepxanue yuyeOHOro MaTepuaJa 2
MetaJibl 1 Mertannsl. O6uue puznyeckue 1 XuMU4YecKre cBOMCTBa MeTa/uioB. HemeTasl. 2 1
HEMeTaJLJIbI Obume uznyeckre 1 XUMHUUECKUE CBOICTBa MeTauIoB. BaxkHeime

COEIMHEHUS METAJVIOB M HEMETAJNIOB B IIPUPOJIE U XO35UCTBEHHON

JIESITEIBHOCTH YEJIOBEKA.

Pa3znen 2 Opranuyeckasi XuMus 18 OK 02,07,09

Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 2
OcHoBHbBIE =

OcCHOBHBIE IOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX COEAMHEHUN. 2 1
TOT0AEHUH MHuoroo6pa3ue opranndeckux coequHeHuil. [lonstue nsomepuu.
TeopHuu
CTpPOeHus
OpPraHu4ecKux
COCMHEeHHI
Tema 2.2. Copepxanue yuyeOHOro MmarepuaJia 2 1
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Yraesoaopoasl | Yriesonopoasl. IIpenenbHble U HENpeaeIbHbIE YIIIEBOAOPOAbL. Peakuus
nonumepuszanuu. [ IpupoaHbie HCTOUHUKHN YTIE€BOAOPOIOB. Y TIIEBOIOPObI KaK
OCHOBA MEXKIYHAPOJHOT'O COTPYAHUYECTBA U BAXKHEUIINI UCTOYHUK
dbopmupoBanus 6romrera PO.
Tema 2.3. Coaepxxanue yueOHOIro MaTepuaJa
Kucnopoaconep | Kucnoponcoaepkaiue opranndyeckue Bemiectsa. [Ipencrasurenu 2
JKamue KUCJIOPOACOAEPKALIMNX OPTaHUYECKUX COCIMHEHNI: METUIIOBBIN U ATUIIOBBIN
OpraHn4yecKue CIUPTBHI, MIULEPUH, YKCYCHAs KUCIIOTa. JKUPBI Kak CIOKHBIE A(UPBIL.
BellecTBa
Tema 2.4. Coaep:xanue yue0HOro MaTepHuaJia
YriaeBoabl YrieBobl: TIIH0K03a, KpaxMall, HEJIJTI0JI03a 2
Tema 2.5. Coaep:xanue yue0HOro MaTepHaJia
A3zoTcoaep:kaliM | A30TCOAEpIKAIINE OPraHNIECKUE COSAMHEHUS. AMUHBI, AMUHOKHCIIOTHI, OCJIKH. 2
e opranndeckue | Ctpoenue u Ouonoruyeckasi GyHKIIHS OEIKOB.
cOe/IMHEeHHUsI.
AMHUHOKHCJIOTHI
Tema 2.6. | Coneprxkanue y4eOHOro0 MaTepuajia
DepMeHThl. DepMeHTBI, BAUTAMUHBI 2
BuramuHbIl.
Tema 2.7. | Conepxanue y4eOHOIro MaTepuaia 2
HckyccrBennbie | MckyccTBeHHbIE MOaUMeEpPbl. CHHTETUYECKHE OPTaHUYECKUE COSMHEHMUS. 2
NoJIMMephbl.
CuHTeTHYecKue
OpraHn4yecKue
coeMHEeHHUs!
Tema 2.8. | Conepxanue y4eOHOIro MaTepuaJa 4
XumMnuyeckue XVMHYECKHUE IIEMEHTHI B OpPraHU3Me uesoBeka. OpraHndyeckue u 2
3JIeMEHTBbI B | Heopranuyeckue BemiecTsa. OCHOBHbBIE )KU3HEHHO HEOOXOJUMbIE COETUHEHMUSI:
KJIETKAX 3KUBBIX | OCTKHU, YIIIEBOIbI, )KUPBI, BATAMUHBL. YTIEBOJIbI — IJIaBHBIA UCTOYHUK YHEPTHH
OpraHu3Max opranusma. Posb xupoB B opranuzmMe. XoJecTeprH U €ro pojb B 3J0POBbE
yesioBeka. MuHepanbHbIE BEIIECTBA B MPOYKTaX MUTAHMUS, MUIIEBbIE JOOABKH.
CO6alaHCMpOBAHHOE MTUTAHUE.
Tema 2.9. | Xumus B 6bITy. Bona. KauectBo Boabl. Moromuye 1 YuCTSIIE CPEICTBA. 2
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Xumus B ObITY

| ITpaBuna Ge3omacHOi pabOTHI CO CpecTBaMU OBITOBON XUMUH.

BHNOJIOI'us

Pa3znes 1. buoJsiorusi — cOBOKYNIHOCTBH HAYK 0 KUBOI PUPOJIE.

Tema 1.1. Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 02,07,09
buosnorus — JKuBas npupona Kkak 00bEKT n3yueHHst OMOI0ruH. MeTo bl NCClIe10BaHMS 2 1
COBOKYITHOCTD KUBOU TpUpPoabl B Onosoruu. Onpenenenue Ku3Hu (C IpUBICYCHHEM
HAYK 0 KUBOH MarepHala U3 pa3enoB (U3NKU U XUMHH). Y POBHU OpraHU3aluy )KU3HU.
npupozue.
Metoanl
HAY4YHOI'0
MO3HAHUSA B
O0MoJIoruun
Pa3nen 2 Kierka 12 0K 02,07,09
Tema 2.1. Conep:xanue yueOHOT0 MaTepHaJia
OcHoBHBIE OcHOBHBIE IIOJIOKEHHs  KJIETOYHOM Teopuu. Kierka -  CTpyKTypHO- 2 1
MOJI0KeHU sl (GyHKIIMOHaIbHAs (3JI€MEHTapHas) eqUHUIA )KU3HU. VcTopus u3yueHus KiIeTKu.
KJICTOYHOM Crpoenue kieTku. [IpokapuoThl 1 3yKapuoThl — HU3LIME U BBICIINE KJIETOUHBIE
TeopuHn opranu3Mbl. OCHOBHbBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIIETKH 3yKapuoT.
IIpakTuyeckoe 3ansaTe Nel CpaBHEHUE CTPOEHHS KIETOK pacTeHUH U 2 2,3
KUBOTHBIX.
Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia
DOyHKIHMA VYrneBoas! ¥ munuabl B kiaetke. CTpykTypa 1 Onosiornyeckue QyHKIIMU OEIKOB. 2 1
0eJIKOoB,
yIJ1€BOAOB M
JIMNIN/I0B B
KJIETKe
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia
HyxkJienHOBbIE Kierounoe sgpo. @yHKIMA sApa: XpaHEHWE, BOCIPOU3BEIACHUE M Iepeada 2 1

KHCJOTBI U UX
POJb B KJIETKE

HACJIE/ICTBEHHON WH(pOpMAalUU, PETYyJsUs XUMHYECKOM aKTUBHOCTH KIETKH.
Ctpykrypa ¥ (GYHKIUH XPOMOCOM. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
CrtpoeHne HYKJIEOTUAOB U CTpYKTypa noiauHykieotuanbsix nenei JJHK u PHK,
ATO.

Tema 2.4. O0MeH

Coaep:xaHue y4eOHOI0 MaTepuaJia
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BellleCTB U OOMEH BEIIECTBOM M JSHEPrued C OKpyXKalollel cpeiaod Kak HeoOXOauMoe 2

npeBpalleHue YCIIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.

JHEPruM B

KJIETKe

Tema 2.5. | Conepxxanue y4eOHOro0 MmaTepuajia

HexkJieTounbie Hexnerounoe cTpoeHue, >KU3HEHHBIH LUK M €ro 3aBUCUMOCTb OT KJIETOYHBIX 2

(¢opMmbl KuU3HH - | dopM ku3HU. Bupycsl — B0o30yauTenn nHGEKIMOHHBIX 3a001€BaHU; MOHATHE

BUPYCBI U | 00 oHKOBHpycax. Bupyc mmmyHnonedpunura genoseka (BUY). Ipodumakruka

0axTepuodaru BUY-undexun.

Pa3nes 3. Opranusm

Tema 3.1. Coaep:xanue yue0HOro MaTepHaJia 10

Opranusm - Mmuoroo6pa3ue opranu3MoB. OOMEH BEIIECTBOM H JHEPIHEH C OKpYKaoIeh 2 0KO02,07,09

eMHOe LeJI0e cpemoil Kak HEoOXOAMMOE YCJIOBHE CYIIECTBOBAaHHUS JKHUBBIX  CHUCTEM.
CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHu3MoB. JleneHune KJIETKM — OCHOBa pOCTa, pAa3BUTUS U
pPa3MHOKEHHsI OpraHu3MoB. becnonoe pasmHoxeHue. IlonoBoi mnponecc u
1ojoBoe pa3MHOKeHHe. OII0J0TBOpEHHE, €ro OHOJOrMYecKoe 3HaueHHE.
[TonsiTue 00 MHAMBUAYAIBHOM (OHTOT€HE3), SMOPUOHAILHOM (3MOpUOTeHe3) U
noCTAMOPUOHANIBHOM pa3BUTUU. VHAMBUIYyallbHOE pa3BUTHE 4YEIOBEKA U €ro
BO3MOYKHBIE HAPYIICHUSI.

Tema 3.2. Copepxanue yueOHOro MaTepuaJa

Oomme OO0mue mpeAcTaBiICHUST O HACIEACTBEHHOCTH M M3MEHUMBOCTU. | eHeTnueckas 2

NPEACTABJCHHSA | TSPMUHOJIOTHMS M CHUMBOJIMKA. 3aKOHOMEPHOCTHM HacienoBaHusi. HacnenoBanue

0 NpU3HAKOB y d4enmoBeka. [lonoBele xpoMocomsl. CHEIUIEHHOE C  I0JOM

HACJICICTBEHHOC | HAaClleJIOBaHHUE.

TH U

U3MEHYHBOCTH

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia

Ipeamer, [lpenmer, 3amay U METOABI CEJNEKIMH. | eHeTHYeckHe 3aKOHOMEPHOCTH 2

3aJa4u ¥ ceneknuu. Yuenue H. U. BaBuioBa o meHTpax MHOTO0Opa3us U MIPOUCX 0K ICHUS

MeTOoAbI KyJIbTYpPHBIX pacTeHui. buoTexHoyorusi, ee JOCTUKEHHUS, MEPCHEKTHBBI

ceJIeKIUH pa3BUTHSL.

Tema 3.4. Copnepxanue y4yeOHOIro MaTepuaJia

Hacaeacrsennoc | O6mue npencTaBieHus O HACIEICTBEHHOCTH M M3MEHYHBOCTH. 2
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Th H ['eHeTnyeckass TEPMUHOJOTUS M CUMBOJIMKA. 3aKOHOMEPHOCTH HACJEI0BaHUS.
HeHacaencTBeHH | HacnenoBanue npusHakoB y denoBeka. [lomoBsle xpomocomsl. CreruieHHoe ¢
asi nojoM HacienoBanue. HacnencTBeHHble 0OJE€3HM 4YeIOBEKa, WX MPUYUHBI U
U3MEeHYHBOCTh U | IpodumiakTuka. CoBpeMEeHHbIE IPEJCTABICHUS O I'€HE U TEHOME.
eé ['eneTnueckue 3aKOHOMEpHOCTHM  W3MeH4YMBOCTH. Knaccudukanus  dopm
OmoJiornyecKkasi | M3MEHYMBOCTU. BiMsHuE MyTareHOB Ha OpraHu3M YeJOBEKa.
poJib B IIpakTnyeckoe 3ansaTue Ne2 Onucanue ocoOeit Biia Mo MOpQOIOrHiecKoMy 2 2,3
3BOJIIOLUH KPUTEPHIO
KHBOI0 MUpa
Paznen 4. Bun

Tema Coaeprxanue yuyeOHOIro MaTepuaJa 4
4.1.9B0JIOHOHH | DBOJIOIMOHHAS TEOPHS U €€ POJb B (GOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO- 2 1 OK 02,07,09
asi Teopus HAyYHOU KapTUHBI MUDA.

Bupn, ero xputepuu. Ilomymnsiuust Kak CTpyKTypHasl €IMHULIA BUJA U 3BOJIIOLIUU.

Cunternyeckass Teopust sBomtoruu (CTD). JIBuxKyliue CHIIBI 3BOJIOLUHM B

cootBercTBUU ¢ CTD.

Pesynprarel sBomonuu. CoxpaHeHHe MHOrooOpasusi BHIOB Kak OCHOBa

YCTOMYUBOTO

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

OMOJIOTMYECKUI perpecc.
Tema 4.2. Copepxanue yueOHOIro MaTepuasa
I'mnoressl I'MnoTe3sl MPOUCXOKACHUS KU3HH. 2 1
MPOUCX0KACHHUS | YCIIO)KHEHHE JKMBBIX OpPraHM3MOB Ha 3emjie B IPOLECCe HBOJIOLUM.
KUZHU AHTpOIIOTE€HE3 U €ro 3aKOHOMEpHOCTU. J[oka3aTenbCcTBa pOJACTBA YeNlOBEKa C

MJIEKOIUTAIONMMH  KUBOTHBIMH. OKOJOTHUECKHE (PAKTOPHI aHTPOIOIeHe3a:

YCIIO’)KHEHUE TMOMYJSIUOHHON CTPYKTYpbl BUZA, MU3TOTOBJICHHWE OPYAMH Tpyna,

NIEPEXO0JT OT PACTUTEIBHOIO K CMEIIAHHOMY THUITy IUTAHUs, UCIIOJIb30BAaHUE OTHS.

[TosiBNeHNE MBICTUTEBHON I€SITEILHOCTH U YIEHOPA3JAEIbHON PEYH.

[TponcxoxkaeHne YeI0BEYECKUX pac.

Pa3znen 5. Ikocucremsbl
Coaep:xxaHue yueOHOro MaTepuaJia 8

Tema 5.1. VYyenue 00 sKkomoruueckux (akTopax, yueHHE O COOOIIEeCTBaX OpPraHU3MOB, 2 1 OK 02,07,09
DKOJOTHYEeCKH | yueHue o buocdepe.
e pakTopsl Okosnorndyeckue (QaxkTopbl, OCOOEHHOCTH MX BO3JCHCTBHA. DKOJOrMyeckKas
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XapaKTepUCTHKA BUAA.

Tema 5.2. Conep:kanue y4yeOHOro MmaTepuasa
IlonsiTue 00
[TonsiTre 06 SKOJIOTMYECKUX CUCTEMAX. 2
IKOTOTHHICCKHX Lenu nuranus, Tpoduyeckre ypoBHH. broreorenos kak sxocuctema. buocdepa -
cueremMax robanpHas dkocuctema. Yuenue B. WM. Bepnaackoro o 6uocdepe. Ponb xuBbIX
opranu3mMoB B Omocepe. buomacca. buonorumueckuid KpyroBopoT (Ha mpumepe
KpyroBopota yriepoja). OCHOBHbIE HalpaBiCHHs] BO3JCHCTBHUS 4YellOBEKa Ha
ounocdepy.
Tema 5.3. Conep:xaHue y4eOHOIro MaTepuaJia
EcrecTBennble | EcTrecTBEHHBIE M HCKYCCTBEHHBIE SKOCUCTEMBI. 2
" Tpancdopmarusi ~ €CTECTBEHHBIX  JKOJIOTMYECKUX  cucTeM.  OcoOeHHOCTH
HCKYCCTBEHHBI | arpO3KOCHCTEM (arpoLeHO30B).
e 3KkocucTeMbl | MHoroo6pasue Bu10B. Ce30HHbIC M3MEHEHUS B IPUPOJIE.
IIpakTnuyeckoe 3ansitue Ne3 CpaBHUTENbHOE ONMCAaHUE ECTECTBEHHBIX 2
MIPUPOJIHBIX CUCTEM M arpOCHCTEMBI
Pa3nes 6. buonuka
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 2
buonnka-oqno | buoHMKa-0/1HO U3 HaNpaBiIeHUI OMOJIOTMH U KUOEPHETUKU 2
u3
HANPaBJICHUH
OounoJsiorum u
KHOCPHETHKH
IIpome:xxyTouyHasi arrecTanusi-1upepeHupoBaHHbIN 3a4ET 2
Hroro mo nucuunimnHe 108

15




3. YCJOBHUS PEAJU3AIIMA TIPOTPAMMBLI YUYEBHOM
JACHUTLIAHBI

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

Peanuzanmss mporpamMmbl  TUCIUIUIMHBI  TpeOyeT Hamwuus KaOWHETa
€CTECTBO3HAHUSA VISl TPOBEJCHUS 3aHATHI JIGKITMOHHOTO THUIIA, MPAKTHYCCKUX
3aHITHH, B TOM YHCJIE€ TPYIIOBBIX, WHIWBHIYATbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo MpenoaaBaTes;

- cHeluaJu3upoBaHHas MeOenb (CTOJbL, CTYJbs IO  KOJUYECTBY
o0y4Jaronmxcs);

- TOCKa y4YeHHUYEeCKasl.

Texnuueckue cpeicTBa OOYUECHHUS:

- pabouee MeCTo Teiarora ¢ MOJIEMOM;

- MyJIbTUMEIUIHBIN IPOEKTOP, IKPaH;

- KOMIIBIOTEPHI yyaluxcs (paboune CTaHLUN);

- MpOTpaMMHOE OOECIeUeHHUE Il KOMIIBIOTEPOB Ha pabo4yMx MecTax C
CHUCTEMHBIM MPOTPAMMHBIM 00€CIICUCHUEM.

YueOHo-HarIsSIIHBIE TOCOOMS: TUIaKaThl, Yy4eOHO-HArJsiHbIE TOCOOuS,
oOecCIeunBaOIINEe TEMAaTHYSCKUE WLIIOCTpAllMd 1O  pabodeil  mporpamme
JTUCIUIUIMHBI, B TOM YHWCJE, BHIC0-ayJU0 MaTepUajbl, KOMIILIOTCPHBIC
TIPE3EHTAIINN.

KoMrmproTep UMEeT MHOCTYM K AJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM,
BBIXOJ] B IJIOOAIBHYIO ceTh MIHTEpHET, OCHaleH JMIICH3MOHHBIM MPOTPAMMHBIM
o0ecrieyeHueM.

3.2. YdyeOHO-MeTOAMYECKOe W HHPOpPMaIMOHHOEe o0ecmeyeHHe

peaju3anuu Y4eOHOH JUCHMILIHHBI

OcHoOBHbBIE YUeOHbIe U3TaHUS

1. EcrectBo3nanne. Xumwus [abpuenssn  O.C., Octpoymo W.T.
Oo6meoOpa3oBaTenbHas moArotoBka B yupexaeHusx CIIO. - 6-e w3ad., crep. —
M.: Axagemus, 2020.- 240 c. https://academia-library.ru

2. EcrectBo3nanue. buonorus. I'abpuensn O.C., Octpoymo W.T.
O6mieobpazoBaTenbHas noaArotToBka B yupexaeHusx CIIO. - 6-e uzmd., crep. —
M.: Akanemust, 2020.- 240 c. https://academia-library.ru

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

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

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

5. CmupuoBa, M. C. EcrecTBo3HaHue: y4eOHUK U MPAKTUKYM JIs
cpennero mnpodeccuoHanbHoro ooOpazosanuss / M. C. CmupnoBa, M. B.
Boponenko, T. M. CmupHoBa. — 2-e u3n. — Mocksa: U3narensctBo Opaiit,
2020. — 332 c. — https://urait.ru/book/

HNHuTepHer-pecypcsl

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

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

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

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

10. www. pvg. mk. ru (onmummnuana «I[lokopu BopoObeBBI TOpbI»).

11. www. hemi. wallst. ru («Xumusi. O6pazoBaTesbHbIN CAaUT A5
IIKOJIbHUKOBY ).

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

13. www. chem. msu. su (DnekTpoHHass OMOJIMOTEKA 110 XUMUH ).

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

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

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

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

Mertoauyeckue yka3aHusi JIs  O0Oy4alOIIMXCSl 1O  OCBOEHHIO
TUCITUATITTHHBI

18. Mertoauueckue yKazaHWs IS OOYYalOIIUMXCS TIO  BBIMOJTHEHHUIO
MPAKTUYECKUX PadOT.
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https://urait.ru/book/estestvoznanie-448852

4. KOHTPOJb H OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOWM JUCLHUATIAHBI

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

Pe3ysabTarsl 00y4yeHnus

DopMbI U METOBI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

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

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

OK 09. Hcnonp3oBarh HMHPOPMALMOHHBIE  TEXHOJOTHH B

npodeccuoHaNbHOM e TENbHOCTH.
Ilpeomemmnoie pesyromamol:

— c(OpMUPOBAHHOCTb MPEJACTABICHUA O LEJIOCTHOM COBPEMEHHOM
€CTECTBEHHO-
HAay4YHOW KapTHUHE MHpA, NPUPOJE KaK €AUHOW ILIEJIOCTHOM CHUCTEME,
B3aMMOCBSI3U UEJIOBEKa, MPHUPOAbI U OOLIecTBA, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax

Bcenennoi;
— BIAJCHHWE 3HAHUAMH O Hauboyiee BaXHBIX OTKPBITUSX H
JOCTHKEHUSIX B 00J1aCTH €CTECTBO3HAHMSI, MOBJIUSABIINX Ha 3BOJIOLHIO
MIPEACTABICHUH O MPUPOJE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
— c(hOpPMHPOBAHHOCTh YMEHHUS NPUMEHITh €CTECTBEHHO-Hay4HbIE
3HaHUA JJI1 OOBSCHEHUS OKpYXKAlOIIMX SBJICHUH, COXpaHEHUs
3I0pOBbsl,  obOecreueHUs  O€30MACHOCTH  KHU3HEIEATEIbHOCTH,
OepeKHOro OTHOIICHHUS K IpUpoJe, PaLMOHATILHOTO
IIPUPOAONOJIB30BaHUsA, a TaKKe BBIIOJHEHUS POJIM TI'PaMOTHOIO
MOTpeOUTENS;
— c(OPMHPOBAHHOCTh NPEACTABICHUN O HAYYHOM METOJIe MO3HAHMS
NpUPOABI U  CpPEACTBaX M3yUEHUs MEeraMupa, MakpoMupa U
MUKpPOMHPA; BJIaJICHUE IprueMaMu €CTECTBEHHO-HaY4YHbIX
HaOJIIO/IEHUH, OIBITOB, HCCIEAOBAHUM U OIEHKH JOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3YyJIbTaTOB;
— BIAJiCHUE TIOHATUHHBIM  amlapaToM eCTECTBEHHBIX  Hayk,
MO3BOJISIIOIIMM [IO3HAaBAaThb MHpP, Yy4YacTBOBaTb B JUCKYCCHSIX I10
€CTECTBEHHO-HAYYHBIM  BOIpOCaM,  HCIIOJIb30BaThb  pPa3InYHbIE
UCTOYHUKM HH(OpManmuu A TOATOTOBKH COOCTBEHHBIX pPadoT,

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

€CTECTBEHHOHAYYHOT'0 3HAHUSA JUIsl KaXK/10T0 YEJIOBEKA, HE3aBUCUMO OT
ero npogeccuoHaIbHON AESITEIbHOCTH, pa3inyarh (PakThl U OLEHKH,
CpPaBHMBATh OLICHOYHBIE BBIBOJBI, BUJETh UX CBA3b C KPUTEPUAMHU
OIIEHOK M CBS3b C KPUTEPHUSIMHU C ONPENEIEHHON CUCTEMOM IEHHOCTEM.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJIHEHUE
MPAKTHYECKOMN
paboThI
(MHIMBUTyaTbHAS
¢dbopma paboThI)

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

2 cemecTp —

¢ depeHIInPOBaHHbBI
1 3a4€T.

Meron nposeneHus
IIPOMEKYTOUYHON
arrecTanuu 2
cemecTpa:
BBITIOJTHEHUE
KOMILJIEKCHOTO
3a/laHus
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4.2. ®oH/1 OLIEHOYHBIX CPEACTB /JIs MPOoBeIeHUsI MPOMEKYTOUHOM ATTeCTAlNU
o0y4yaromuxcsi Mo JUCUMIIHHE

IToka3zare/im ¥ KpUTEPUU OLICHUBAHUA KOMIIETEHLIIMIA
[Toka3aTtenmn W KpUTEPUU OICHUBAHHUS KOMIIETCHIIMM, OMUCAHUE IIKAJ
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

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

Meroauueckie Matepuaibl, ONPENEISIoNue MPOUEAYpPhl OIEHUBAHUS
3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUPOBAHUE KOMIIETCHIIUM, COAEpPIKATCS
B MIpUJIOKEHUN 1.
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Ipuioxkenne 1
KoHTPO.IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEICHUSI MPOMEKYTOYHOM aTTecTAllM| 1O N CIHILINHE
OVY /.12 EcTrecTBO3HAHUE

1.1. ®opma npomMe:KyTOUHOM aTTecTamum: AuddepeHIupoBaHHbIN 3a4€T (2 ceMecTp).

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINIOJHEHUS 3aJaHUI

OneHuBaHUE pE3yJbTAaTOB  BBIIOJHEHUS 33JaHUM  IPOMEXYTOYHOM  aTTeCTallMU
OCYILIECTBIISIETCS HA OCHOBE CJIEAYIOLIMX TPUHIIMAIIOB!

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

aJIcKBaTHOCTU OLIGHKM — OL€HKA BBIOJIHECHHUS 3aJaHui JIOJDKHA IIPOBOJIUTBHCS B
OTHOIIEHWH TEX KOMIIETEHIINH, KOTOpbIe HEOOXOAMMBbI misi 3((EKTUBHOTO BBIOIHEHUS
3aJlaHusd;

HAJEKHOCTH OLICHKHM — CHUCTEMa OLIEHMBAHUS BBINOJIHEHMs 3aJaHUN JOKHA 00Janarh
BBICOKOM CTENEHbIO YCTOMYMBOCTH HPU HEOJIHOKPATHBIX OLIEHKaX YPOBHS C(HOPMUPOBAHHOCTU
3HaHUM, YMEHUH, MPAKTUYECKOrO ONbITa, OOMMX U MpO(EeCCHOHANBHBIX KOMIETEHLIUN

o0y4aromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHBAHHUS BBIITOJIHEHMUS 3aJaHAM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OIEHMBATh OOIME H  Npo(ecCHOHATbHBIE  KOMIICTCHIIUN
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBINOJHEHHUS KOHKYPCHBIX 3aJaHUN JIOJKHA OBbITH
HE3aBUCHUMON OT OCOOEHHOCTEM NpO(QEeCcCUOHAIbHOW OpHEHTAUWU WU [PEeaNOYTEHUMN
npernojiaBaTesei, OCyIeCTBIAIOUIMX KOHTPOJIb WIN aTTECTALUIO.

[Ipy BBINOJHEHUU MPOLEAYpP OLEHKH 33JaHUN HUCHOJB3YIOTCS CIEAYIOIIUE OCHOBHBIE
METO/BI:

- METOJ1 pacueTa MepBUYHBIX OAJIIOB;

- METOJ pacueTa CBOJIHBIX OaJlIOB.

PGSYJ'IBTaTI)I BBIITOJIHCHU A 3aI[aHI/Iﬁ OLICHUBAIOTCA B COOTBETCTBHHU C p33pa60TaHHBIMI/I
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3yIbTaTOB O0yUYEHHUS.

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

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

Ouenka KonuyectBo 0215108, HAOpPaHHBIX 32 BHINOJIHEHHE

O1eHKa 5 «OTIUYIHOY 4,6-5
OneHka 4 «xXopouoy 3,6-4,5
OreHka 3 «yJOBIIETBOPUTEITHHO) 3-3,5
Onenka 2 «HEeyJAO0BIETBOPUTEIBHO» <29

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

IIpumepHBbIii NepedyeHb BONPOCOB 3a1aHus « TecTupoBaHue»
B 3aganusix 1-25 Bpi0epu NpaBHJIbHBINA OTBET M NOAYEPKHH €ro.

IIpaBu/bHbBIH 0TBET MOKeT ObITh TOJIBKO OJMH.

1. III 3axon HeroToHa hopmynupyercs Tak:
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A. Teno aBWKETCS paBHOMEPHO U MPSMOJIMHEHHO (MJIM TIOKOWTCS ), €CJIM HA HETO He
JNENCTBYIOT Apyrue Tena (WiIK ASHCTBUE IPYTUX TNl CKOMIIEHCUPOBAHO).

b. Cuna ynpyroctu, BO3HUKaroILas npu JedopMaluu Tena, IpsiMo MPOoIopLUUOHAIbHA BETUYNHE
a0COJIIOTHOTO YJIMHEHUS.

B. JleiicTBUE paBHO IPOTUBOACHCTBUIO.

I'. Tena AeiicTBYIOT APYT HA APYyTra CHJIAMHU PaBHBIMU 110 aOCOTIOTHOMY 3HAYCHHUIO,
HalpaBJIEHHBIMU B0JIb OJHON MPSMON U MPOTHUBOMOJI0KHBIMU 10 HAIIPABJICHUIO.
2. YeMy npuMepHO paBHA CUJIa TAXKECTH, JEHCTBYOIAs Ha Msid Maccor 0,5kr?
A.5H.

b. 0,5 H.

B. 50 H.

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

A. 3000 [Ix.

b. 4125 JIx.

B. 3125 Ix.

I'. 150 Ix.

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

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

A.A>0.

b. A<O0.

B.A=0.

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

A. H/xm.

b. lun/cwm.

B. H/m.

I'. Inn/cMm.

. Hm.

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

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. Konexkuusi.

b. lebopmanus.

B. dudpaxmus.

I'. Audpdysus.

8. B npuBeneHHOM nepeyHe, BeIEeCTBOM SBIISETCS

A) cninuka

b) rnmuna

B) cxpenka

I') kapannam

9. B npuBeneHHOM nepeuHe GU3MUECKOe TEJIO0 — 3TO

A) nepeBo

b) men

B) amomunmit

') HOKHUIBI

10. XuMHYECKUM SIBIIEHUEM CJIEyeT CUUTATh

A) mnnaBieHHe Jbja

b) xunsuenue Boabl
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B) ropenue yrus

I') oOpa3oBanue uHes

11. Ykaxure popmyy OKCHIa ATFOMUHUS
A) A1203

b) AlIO

B) AlO2

I') Al120

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

Bb) 2Na + CI2 = 2NaCl

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

I') 2HgO =2Hg + 02

13. Peakmusa mexny okcumoM meau(Il) u cepHON KHCIIOTOW OTHOCUTCS K PEaKIUsIM
A) oOMeHa

b) COEIUHEHUS

B) 3aMeEIEHNUS

I paslIoKeHUs

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

A)S

b)3

B) 2

N7

15. IIpocTbIM BEIIECTBOM SIBIISIETCA:

A) oxcua Marus b) dropoBomopon

B) Bona I) #ion.

16.Kakas u3 runore3 B OoJbleii creneHu noarsepxnaaet, uro JJHK sBisercs renernueckum
MaTepuaioM KJIETKU?

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

B) V¥ xaxnoii ocoou JJTHK nuauBuayansHo 1o cBOeH HyKJICOTHIHOM MOCIIEA0BATEIbHOCTH.

17. OCHOBHBIM Hay4HbIM METOJOM HCCIIEJOBAHUS B CaMblil paHHUI NIEPUO Pa3BUTHS OMOJIOTUI
ObUI:

A) 3KCTIepUMEHTaJIbHbIN B) cpaBHUTENBHO-HCTOPUYECKUI

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

A) crtocoOHOCTB K (POTOCUHTE3Y I') sykapHOTHUYECKHUI TUI CTPOCHUSI KIIETKH
b) TeninokpoBHOCTH J1) HacneCTBEHHOCTh

B) oO6meH BerecTs E) pazmpaxumocTb

19.I1pu perukaruu mosiekyinsl JJHK oGpaszyercs:

A) HUTb, pacmaBIasCs HA OTAENbHbBIE PParMEeHTHI TOYePHUX MOJICKYIT

b) monekyna, cocrosimas u3 18yx HoBbIx neneid JJTHK

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

I') nouepHsia MoneKyIa, COCTOSIIAs U3 OJHOM cTapoi u oaHou HOBoM nenu JJHK
20. Ecnu amunokucinora koaupyrores kogonoM TI'T, o B JIHK emy cooTBeTcTBYET
TPUILIET:

A) T b) AI'T B) VIl ') AL

21.McToprueckoe pa3BUTHE OpraHu3Ma:

A) rarurvses

B)ontorenes

B)dunorenes

I')myTorenes
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22. Haubosee mpaBUIILHO CIICYIOIIEE YTBEPIKICHUE:
A) TOJIBKO JKHUBBIE CUCTEMBI IOCTPOCHBI U3 CIIOKHBIX MOJIEKYJT
b) Bce jxuBbIe cHCTEMBI 00J1aJal0T BRICOKOM CTEIEHbIO OpraHN3aluu
B) B He:xMBOM IIPUPO/IE HE BCTPEYAETCS BHICOKAS CII0)KHOCTh OPTaHU3allMN CUCTEMBI
23.13 nepeyucieHHbIX XUMHUUECKUX COSIMHEHUI OHOIMOIMMEPOM SIBIISIETCS:
A) PHK; b) xpaxman; B) dpykro3a.
24.CBs13u, KOTOpbIE YACP)KUBAIOT EPBUUHYIO CTPYKTYPY MOJIEKYJIbI O€liKa, Ha3bIBAIOTCA:
A) Bomopoanble;  b) mentuaHsle; B) nucynsdunnsie.
25.Pa3pymienne npupoHOM CTPYKTYphI Oelika Ha3bIBACTCS:
A) penatypanus; b) perenepanusi; B) nenarypanus.
B 3aganusix 26-29 Bbi0epuTe TPU BEPHBIX 0TBETA M3 IIECTH. 3aNIMIINTE BbIOPAHHbIE OYKB
ajaBUTHOM NOPS/IKeE.
26.Teno nBUMKETCS C YCKOPEHHUEM BBEpX. Y CTAHOBUTE COOTBETCTBHE MEXAY YCKOPEHHEM
JIBIKEHUSI K BECOM TeJla
A)P=35mg
b)P=4mg
B) P =20 mg
I')P=6,5mg
) P=35mg
E)P=8,4mg
la=25¢g
2a=4g¢g
3a=10g
27. YcTaHOBUTE COOTBETCTBUE MEXK/1Y KIaCCAMU OPraHMYECKUX BEIIECTB U XMMUYECKUMU
dbopmynamu
A) cnupt 1) CH4
b) mpenenbHbI yrneBogopos 2) C2H4
B) xapOonoBas xucnora 3) CH30H
[') HempenenbHBIN YyTIeBOAOPO 4) HCOOH
28. YcTaHOBUTE COOTBETCTBHE MEX Y (OPMYJIIOi BelleCcTBa U MPOAYKTOM, 00pa3yIOLIMMCS Ha
KaTo/ie IIPH dJIEKTPOJIM3E €Er0 BOJHOIO pacTBopa

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

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

B 3apanuu 30 He00X0AMMO YCTAHOBUTH NPABWIBHYIO I0C/I€10BATEIbHOCTD /1€ CTBHIA.
30. PaccraBbTe nepeynCIICHHBIE COOBITHS B XPOHOJIOTHUECKOH MOCIEeI0BATEIbHOCTH.
A)N300peTeHne 37eKTPOHHOTO MUKPOCKOTA.
B) OtkpeiTue pubocom
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B) U300peTeHne cBETOBOTO MUKPOCKOIIA

I') YBepxkaenue P.BupxoBa o NosBIEHUM KaX10M KJIETKHU OT KJIETKH
) Tosienenue kinerounoit Teopuun T. [1IBanna u M. [lnelinena.

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

IIpumepHbIe NPaKTHYECKUE 3aJaHNUS

3agaun

Yacrb «Du3uka»

1. ABTOMOOWIIb yhansercs OT MOCTa, JIBUTasich PaBHOMEPHO U MPSIMOJIMHEHHO CO CKOPOCTBIO
72xm/4. Ha KakoM paccTOSHUM OT MOCTa OKa)KeTcsl aBToMoOuib yepe3 10c, ecnu B Ha4aIbHBIN
MOMEHT BPEMEHU OH HAXOAMWICS OT Hero Ha pacctosaHuu 0,2 km?

2. Benocunenuct, ABUrasich paBHOMEpHO, mpoezxaeT 20 M 3a 2¢. Omnpeaenure, Kakoil MyTh OH
MPOEAET PHU ABUKEHHUU C TOM ke CKOpocThio 3a 10c, 20c?

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

4. YeMy paBHa cujia TPEHHUs, €CIIM IOCJE TOT4Ka BaroH maccoil 20 T ocranoBuiicsa uepe3 S50 c,
PO IpU 3TOM paccTosiHue 125m?

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

Yacrb «XuMus»

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

2.CKOJIBKO MOJIEH COCTABIISIIOT U CKOJILKO MOJIeKyI conepxat 180 mi Bogsr HoO ?
3.0Onpenenute maccy 0,25 MOJIb CEpHOI KUCTOTBI

4.Kakoit 00bEM IpH HOPMAJIBHBIX YCIOBUSIX 3aHUMAIOT 2 MOJIb JI000ro raza’?

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

Yacrb «buoJsorus»

1. VYV KpoJMKOB cepasi OKpacka IIEPCTH JOMUHUPYET HaJ 4epHOW. ['OMO3UroTHYIO
CEPYIO KPOJIBUYMXY CKPECTHJIM C YepHBIM KposinkoM. Kakumu OyayT kpospyara?

2. Y MOpCKHX CBMHOK 4YepHas OKpacka IIepCTH JOMUHHMpYeT Hax Oenoil. CkpecTuin
JIBYX T€TEPO3UTOTHBIX caMlia U caMKy. Kakumu OynyT ruOpuibsl epBoro MoKoJeHus?

3. Y TBHIKBBI JTUCKOBUAHAS (Qopma I[Iona JOMUHUPYET HaJ IIapOBUIHOM.
['OMO3UTOTHYIO MIAPOBUJIHYIO THIKBY ONBLIMJIM MbUIBLION TakoW ke ThIKBBL. Kakumu OyayT
rUOpHIBI IEPBOTO MOKOJICHUS?

4, Y TomaToB KpacHasl OKpacka Iioja JOMHUHUPYET HaJ kenTou. [lepeonsunnm nBa
pacTeHusl ¢ KpacHOM OKpacKod IJIOJOB: OJHO ObLJIO FOMO3UTOTHBIM, JIPYro€ reTepO3UTOTHBIM.
Pacrenus ¢ kakuMu 110aMH BBIPACTYT B IEPBOM IMOKOJIEHUN?

5. I'en paHHero cospeBaHMs SYMEHS JOMHMHHMPYET Haj MO3qHEcnenocTero. Kakoe
MOTOMCTBO MOXXHO OXHUJaThb OT CKPELIMBAaHUS SUYMEHS pPAHHETrO0 CO3PEBAaHUS C SUMEHEM
MO3HETO

1.3.2 Kpurtepuu oueHku
Ornenka 3a 3aganue «TecTupoBaHuE» OMpeeNsieTcs IPOCTHIM CYMMHPOBAHHUEM OallsIoB 3a
MpaBUJIbHbBIE OTBETHI Ha Borpockl. OuH BepHbIil oTBeT paseH 0,1 Oam.
OTBeT cuuTaeTCsl MPaBUIbHBIM, €CIIU:
- IPU OTBETE Ha BOMPOC 3aKPBITON (POPMBI C BHIOOPOM OTBETA BHIOPAH MPaBUIIbHBIN OTBET;
- [IpH OTBETE Ha BOIIPOC OTKPHITON (POPMBI J1aH MPaBUIIbHBINA OTBET;
- IIpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE NPAaBUIILHON MTOCIEA0BATEIBHOCTH YCTAaHOBIIEHA
IpaBUJIbHAS MOCIEA0BATENbHOCTD;
- IIpY OTBETE Ha BOIIPOC HA YCTAHOBJIEHUE COOTBETCTBHUSI, €CIIM CONIOCTABIIEHUE MPOU3BEIEHO
BEPHO JJIs BCeX Map.
Kputepun olieHKH pe3ysibTaToOB TECTUPOBAHUS

Koma-Bo MaxkcuManbHBIN

OV]] 12 EctecTBO3HaHKE BOIPOCOB 6am1-0,1
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dusznka 10 1
1 Pasznen 1. «MexaHuka» 2 2*0,1
2 Paznien 2. «OCHOBBI MOJIEKYIJISIPHON (DU3UKHU U 2 2*0,1
TEPMOTMHAMHKH)
3 | Paznen 3. «OCHOBBI 3JICKTPOTUHAMUKI 2 2*0,1
4 Paznen 4. «KonebaHusa ¥ BOIHEBD) 2 2*0,1
5 Paznen 5. «DnmeMeHThl KBAHTOBOM (PU3HUKIY 1 1*0,1
6 Pasznen 6. «BceneHHas 1 ee 3BOIIOLIUAY» 1 1*0,1
Xumus 10 1
7 | Pazgen 1. «O0mast 1 HEOpraHMYECKasi XUMUS 3) 5*0,1
8 | Pazgen 2. «Opranuyeckast XUMHSDY 3) 5*0,1
buonorus 10 1
9 Paznen 1.YueHue o KiieTke 2 2*0,1
10 Paznen 2. Opranusm. PazmHoxenue u 2 2*0,1
WH/IMBU/YyaJIbHOE PA3BUTHE OPTaHU3MOB
11 | Paszen 3. OCHOBBI T€HETHKHU U CEIIEKI[UHA 2 2*0,1
12 Paznen 4. [IpoucxoxaeHue U pa3BUTHE KU3HU HA 1 1*0,1
3emiie. DBOJIIOIIMOHHOE YUYEHUE
13 | Pasznmen 5. [IpoucxoxaeHue YeaoBeKa 1 1*0,1
14 | Pazzgen 6. OCHOBBI DKOJIOTHH 1 1*0,1
15 | Pazgen 7. buonuka 1 1*0,1
HUTOI'O: 30 3
No Kputepuu onieHk# K NpaKTHYeCKOMY 3aJaHuI0 yacTu «®Pu3uka» | baajsl 3a
KpuTepuu
OLIEHKH
1 OdopmiieHue yca0Bus 3aJaHUs MakcuMaibHbIH
o0asa — 0,2 6amia
- BepHO 0OPMIICHO YCIIOBHE 3a/1a4uH, IIPEICTABIICHBI BCe (PU3UUECKUE 0,2
BEJIMYMHBI
- ycJIoBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEIbHBIMU HETOUHOCTSIMU, 0,1
MIpeJICTaBJICHBI HE BCe (PU3NYECKIE BETUNUMHBI
- ycJIoBHUe 3a1aHus 0(hOpPMIICHO HEBEPHO 0
2 Hcnonb3oBanue pusnyecKod CHMBOJINKHU MakcuMasibHbIH
0as1 —0,3 6asa
- BEpHO 0003HAaYEeHbI CUMBOJIBI B YCIIOBUH 33/1a41 U B popMyIiax, 0,3
WCIIOJIb3YEMBIX B PEIICHUH 3a/1a91
- BepHO 0003Hau€HBI CUMBOJIBI B YCIIOBHHM 33Jauu , JomylieHa 1 0,2
HETOYHOCTH B (DOPMYIIax, HCIIOIB3yEeMbIX B PCIICHUH 3a1a91
- JommyIieHa | HeTOYHOCTh MpU 0003HAYEHUN CUMBOJIOB B YCIIOBHH 0,1
3a/1a4n , | HETOYHOCTH B (DOPMYIIax, HCIIOB3YEMBIX B PEIICHUN
3a7a4u
- JomyiieHo 2 u 6oyiee HETOYHOCTH IPpU 0003HAYEHUH CHMBOJIOB B 0

YCIIOBUU 3aJauu , 2 U Oosiee HETOYHOCTEHN B opMyIax,
HCMOJIb3YEMBIX B PELICHUH 33]Ja4u
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Co0uro1eHne aJropuT™Ma pelieHus

MakcuMaJbHBII
oasia —0,1 6aaa

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

0,1

- aJITOPUTM PEHICHUIA 3aa4l OTCYTCTBYCT

0

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

MakcuMaJdbLHBII
o0asia —0,3 6ayaa

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

0,3

- nonymena 1 omuoOKa Mpu MpOBEACHUH pacyueTa IMepeBoia eANHUI]
u3MepeHus: GU3NIECKUX BETUYHH B MEXITyHAPOAHYIO CUCTEMY
equaul (CH)

0,2

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

0,1

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

0

HUcnonb3oBanue pusnyeckux (popmyJi 1 pelieHus 3a1a4u

MakcnMaJIbHBIH
oasa — 0,4 6aaiia

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

- IPpaBHUJILHO COCTAaBJICHBI YPAaBHCHHS, CBA3bIBAIOIINC (1)I/IBI/I‘I€CKI/IG
BCINYHHBI

0,4

- BEPHO, HO HEMOCJIEA0BATEIbHO 3aMUCaHbl (POPMYIBI B COOTBETCTBUH
C CUMBOJIMKOM, HEOOXOIMMOM /JIs1 YCTAHOBJIEHUS! COOTHOILICHHS
CYLIECTBYIOILETO MEXAY GU3NYECKUMU BETMUNHAMU

- IPaBWIBHO COCTABJICHbI YPABHEHUS, CBA3BIBAIONINE (PU3NUECKHE
BEJTMYMHBI

0,3

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

- JIOIyIIeHa OJ/{Ha OIMMOKa MPU COCTAaBJICHUU YPaBHEHUH,
CBSI3BIBAIONUX (PU3UYECKHE BETUIMHBI

0,2

- (hopMmyIibl 3anKMcaHbl HEMOCIEIOBATEIHLHO, HEBEPHO 3amucana |
(dbopMyIa B COOTBETCTBUU C CHUMBOJIHMKOM, HEOOXOUMOMN IS
YCTaHOBJICHUSI COOTHOIICHUS CYIIECTBYIOMIETO MEXTy GU3MIECKUMU
BEJIMYMHAMU

- JIOMyIIeHa OJIHa OIMOKa TP COCTaBJICHUN YPaBHEHUH,
CBSI3BIBAIONUX (PH3UYECKHE BETUIHHBI

0,1

- Bce (hopMyIIbI 3allicaHbl HEBEPHO
- JIONYIIEHBI OIIMOKA MPU COCTABJICHUU BCEX YpaBHEHUH,
CBSI3BIBAIOIIUX (PU3NYECKHE BETUUHHBI

MaremaTu4yeckue pacdyerbl 10 (uU3HYeCKUM (opmyiam,
KOTOpbI€ XapaKTepU3YIOT paccMaTpuBaeMoe sIBJIeHHE C
KOJIMYEeCTBEHHOH CTOPOHBI

MakcuMaJbLHBII
o0ama — 0,4 6anua

- BEpHO MMPOU3BEACHBI BCE MATEMAaTUUYECKHE pacUeThl 10 BCEM
¢uznvyeckuM popmMysIaM B COOTBETCTBUH C €AMHUIIAMH U3MEPEHUIN
¢usnueckux BennuuH (CH);

0,4
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- BCE Pe3yJIbTaThl MATEMAaTHYECKUX PACYETOB COIEPIKAT IUPPOBOE
3HAYEHHUE W COOTBETCTBYIOIIEE My 0003HAUCHUE €IUNHUIIBI
n3mepenus duzndeckux penuuuH (CH)

- BEPHO MPOU3BEICHBI MATEMAaTHUECKUE PACUETHI TI0 BCEM 0,3
¢busnueckuM popMysiaM B COOTBETCTBUM C €UHHUIIAMH U3MEPEHUIN
¢usnueckux Benmmune (CH),
- B OJTHOM p€3yJIbTaTe MaTeMAaTUYECKOT0 pacyeTa COJAEPKUTCS TOIBKO
ero nu(poBoe 3HAYCHHUE
- HEBEPHO MPOU3BEACH MaTeMaTHUeCKuii pacueT 1o | pusuueckoin 0,2
(dopmyIe, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUH (PU3MUECKIX
BenuuuH (CH);
- B OJIHOM pe3yJIbTaTe MaTEMATUUYECKOTO pacyeTa COAEPKUTCA
TOJIBKO ero nupoBoe 3HaYeHHE
- HEBEPHO MPOM3BEJICH MaTeMaTHUECKUH pacueT 1o 1 ¢pusudeckoit 0,1
dbopMmyIie 6e3 ykazaHUs €AMHULl U3MEPEHUH (PU3NUECKUX BEIHUUNUH
(CH);
- BCE pe3yJibTaThl MATEMATHUYECKUX PACYETOB COJEPKAT TOIBKO
1M (POBBIC 3HAYCHHS
- HEBEPHO ITPOU3BEICHbI BCE MaTEMaTHUYECKHE PACUEThl 0
OTtBet mocJie pemieHus 3a1a4u MakcuMasibHbIH
oaan— 0,1 6anaa
- 3a/1a4a B KOHIIE PELLEHUs COJEPKUT BEPHBIN OTBET 0,1
- 33/1a4a HE COJIEPKUT B KOHIIE PEIICHUSI BEPHOTO OTBETA 0
YcTHOe 00bsicCHEHHE PellieHUs 3a1a4u MakcuMasibHbIH
o0aa — 0,2 6amia
- 00BsICHEHHE peIIeHUs 3a/1aHus MOC/Ie0BaTeNIbHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apT'yMEHTUPOBaH U 000CHOBAH; MTPaBUJIBHO U 0OCTOSTEIILHO
JlaeTcsi OTBET (OTBETHI) HA COMYTCTBYIOLIME BOMPOC (BOMPOCHI)
- HE3HAUUTEJIbHO HapyllleHa MOCIeA0BaTeNbHOCT, JIOTHKA 0,1
OOBSICHEHUS pellIeHUs 3a/laHusl, BEIBOJIbI apIyMEHTHPOBAHbI U
00OCHOBaHbI; CTY/IEHT HCHBITHIBAET HE3HAYUTEIbHBIC 3aTPyIHEHUS,
OTBEUasi Ha CONYTCTBYIOLIUE BOIIPOCHI
- 3HAUMTEJIbHO HapyllleHa M0CIEe10BaTENbHOCTD, JIOTUKA 00BICHEHUS 0
pereHus 3a1aHus (CTYACHT He MOXKET 0OBACHUTDH, KAKUM 00pazomM
MIpUILET K PELICHHIO 33/1aHN ), BBIBOJBI HE MOT'YT CUUTATHCS
apryMEHTHPOBaHHBIMU 1 00OCHOBAaHHBIMH; CTYJICHT HCIIBITHIBACT
3HAYUTENIbHbIE 3aTPYIHEHNUS, OTBEYAs Ha COMYTCTBYIOIIME BOIIPOCHI
Ne Kpurepun oueHKH K NpakTHYeCKOMY 3a/1aHUI0 YacTu «buosorus» Bauasl 3a
KpHUTepuu
OLIeHKH
1 Od¢opmiieHue ycJ0BHA 321aHUSA MakcuMajibHbIH
oaan1— 0,3
0aJu1a
- BepHO 0(OPMJIEHO YCIIOBHE 3a/1a4H, IPEICTABIEHBI BCE TEHETUYECKUE 03
CHMBOJIBI ’
- yclioBue 3a7aHus 0OpMIIEHO ¢ HE3HAUUTEIbHBIMUA HETOYHOCTSAMH, 0.2
IIPEJICTaBJICHbI HE BCE TEHETUUECKNUE CUMBOJIBI. '
- yciioBue 3a7aHusi 0OpMIICHO HEBEPHO 0
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HNcnoab3oBaHue reHeTUYECKOH CMMBOJIMKH (CHMBOJIOB)

MakcuMaJdbLHBII
o0ana —0,4 6a/1a

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

UCTIOJIb3YEMBIX B PELICHUHU 33Ja9l 04

- JomymieHa | HeTOYHOCTh PHU 0003HAYEHUH CUMBOJIOB B YCJIOBUH

3aJauu, JIOMyIleHa | HeTOYHOCTh B CUMBOJIaX B (hopmyIax, 0,2
HCTIOJIb3YEMbIX B PEIICHHUH 33/1a41

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

YCIIOBHH 33J1auHl , 2 1 O6oJiee HETOYHOCTEH B (hopMysiax, UCIIOIb3YEeMbIX 0

B PEIICHUH 33/1a4H

Cobo1eH1e aaropuT™Ma pereHust MaxkcumaJibHbIi

o0aa —0,2 6as1a

-cOOJII01aeTCsl AITOPUTM PEIICHHS 3a/1a41: 3aMUCh OYKBEHHBIX
0003HaYeHMI asuiesei, 3aruch BceX YCIOBUH, 3aIIMCh T€HOTUIIOB

CKPELIUBAIOIINXCS 0CO0EH, 3aIICh COpTa 00Pa3YIOMUXCS Y POAUTENCH 0.2

ramer, 3aM1uch FTeHOTUNOB U (DEHOTHUIIOB MOTOMCTBA

- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0

Onucanue ¢peHOTHINIA M TEHOTHUIA VISl PellieHNUs 3a1a4H MakcumajbHBbIH
o0aa —0,4 6anaa

- IPaBWJIBHO OMUCAHBI T€HOTHUIIBI, (DEHOTUIIBI CKPELUBAIOLIUXCS 0.4

oco0el 1 MOTOMCTBA '

- pomyiieHa | ommoOKa nmpu onucaHuy reHoTUIa, GeHoTUmna 03

CKpEIIMBAIOIINXCS 0CO0EH U TOTOMCTBA '

- JOMYILEHBI 2 OUIMOKH NP ONKMCAHUU T'eHOTHIIa, (EeHOTHUTIA 0.2

CKpEIIMBAIOIINXCS 0CO0EH U TOTOMCTBA '

- HEBEpHO OINHKCAH FeHOTHII, (PEHOTHIT CKPEUIUBAIOIINXCS 0CO0eH 1 0

MOTOMCTBA

BeposiTHOCTH HacJIeI0BAHUA TPU3HAKOB MaxkcumanabHbIi
o0asa — 0,2 6aaia

- BEpHO OTpe/iesieHa BEPOSITHOCTh HACIEAOBAHUS TPU3HAKOB 0,2

- HEBEPHO OINpe/elIeHHA BEPOATHOCTh HACIEAOBaHUs TPU3HAKOB 0

OTBer nocJjie pemieHns 3a1a494 MakcuMajibHbIH
o0aa — 0,10anaa

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

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

YcTHoe 00bsicHeHHE PellIeHUs 3a1a4K MakcumasibHbIH

o0an —0,4 6anaa

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

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

0,4

- HE3HAUUTEJIBHO HapyllleHa [10CIIe10BaTeIbHOCTb, JJOTMKa OOBsICHEHUS
pELICHUs 3a/laHUsl, BBIBObI BEPHBIE, HE IOCTATOYHO
apryMEHTHPOBAHHBIE;

- CTYAICHT MCIBITHIBAET 3aTPYAHECHUS, OTBEUYAsl Ha CONYTCTBYIOLINE
BOITPOCHI

0,3

- 3HAYUTEIbHO HapYIIEHa MOCIIEI0BaTEIbHOCTD, IOTUKA O0bICHEHHS
pelieHus 3aJaHus (CTyIeHT HE MOXKET 00bICHUTh, KAKUM 00pa3om
IIPUILEN K PELICHUIO 3a/1aHNs), BBIBOABI HE MOT'YT CUUTAThCS
apryMEeHTHPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJIEHT HCIIBITHIBAET
3HAUUTENBHBIE 3aTPYIHEHNUs, OTBEUYasi HA CONYTCTBYIOLIME BOIIPOCHI
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WTOIO |

Kpurepun oleHKM K NPpaKTHYeCKOMY 32/IaHUI0 YAaCTH «XUMUI»

banel 3a
KPUTEPUU OIICHKH

Odopmiienue yciioBus 3a1aHUA MakcuMaabHbIH

o0ana — 0,2 6as1a
- BepHO 0(OPMJICHO yCIIOBHE 33/1a4H, IPEACTABICHBI BCE XMMHUECKHE 0,2
BEJIMYMHBI
- yclioBue 3afaHusi 0hOpMIICHO ¢ HE3HAYUTEITbHBIMUA HETOYHOCTSAMU, 0,1
MIPE/ICTABJICHBI HE BCE XMMUYECKHE BEITMYMHBI
- yciioBue 3a7aHusi 0OpMIICHO HEBEPHO 0
Hcnosb30BaHue XUMHYECKOH CHMBOJIHKH MaxkcumanbHbII

o0ay1 0,3 6anaa
- BepHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 337]a4d U B hopMyIiax, 0,3
WCIIOJIb3YEMBIX B PEIICHUU 3aa4l
- BEpHO 0003HAYEHBI CUMBOJIbI B YCIIOBUH 33/1a4H, JomymieHa 1 0,2
HETOYHOCTH B (DOPMYJIax, HCIIOJIh3yEeMbIX B PEIICHUH 3aa91
- JomylieHa | HeTOYHOCTh Mpu 0003HAYEHUN CUMBOJIOB B YCIIOBHH 0,1
3a1a4u, | HETOYHOCTH B JOPMYJIax, UCTIOIB3YEMbBIX B PEIICHUH 3a/1a4H
- jormyiieHo 2 u 0oyiee HETOYHOCTU TPU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUM 3ajauu, 2 U 06osee HeTouyHOCTeN B (POpMyJIax, UCIIOIb3yEMbIX B
pelIeHnu 3aa9u
Co0J1101eH1e aJITOPUTMA pellleHu s MaxkcumajbHbIi

oas1 —
0,1 6aaa
- peuIeHue 3aJa4M OCYIIECTBIISIETCS IO aJITOPUTMY: 3aIUCh 0,1
HEOOXOUMBIX XUMUYECKUX (POpMYII,BEpHasi pacCTaHOBKA
K02 UIIMEHTOB, MAaTEMAaTHUECKUN PacU€T MPaBUIHLHO MOI00PAHHBIX
K02 (UIIMEHTOB HpEIIeHUE 0 XMMHUYECKOI Gopmye
- QITOPHUTM PEIIEHU 3a/1a4l OTCYTCTBYET 0
IlepeBoa eaMHUL U3MEpPEeHUs XUMHYECKHUX BeJIMYHH B MakcuMaabHbIN
Mexnynapoanyio cucremy exunui (CH) 0aaa —0,3 6anaa
- BEpPHO NIEPEBEACHBI pacyeThl IEPEBOIA EIUHUL] U3MEPEHUS 0,3
XUMHUYECKHUX BEIMUUH B MexayHapoHyto cucreMy enunun (CH)
- nomyiieHa | ommOKka Mpu MPOBEACHUN pacueTa MepeBo/ia eAMHHUII 0,2
M3MEPEHHS] XUMUUECKUX BEIMYMH B MEXTyHApOAHYIO CUCTEMY €IMHUII
(CH)
- JIOTYIIEHBI 2 OMMOKYU MPH MPOBEJACHUH pacueTa MepeBo/Ia eINHHUIIL 0,1
U3MEPEHUS] XUMUYECKUX BETTMYUH B MEXTyHApOAHYIO CUCTEMY €IMHHII
(cH)
- HEBEPHO IPOBEJICHbl PACUYETHI EPEBOJIA BCEX SANMHUI] U3MEPEHUs 0
XUMHUYECKUX BeTWYNH B MexayHapoaayio cucremy eauautl (CH)
Hcnosb3oBanue XUMHYECKUX (POPMY.JI A/ pellIeHUs 3a1a4U MaxkcumajibHbII
oayt —
0,4 6aama

- BEpHO U TIOCIIEA0BATEIBHO 3aMHUCaHbl Bce (DOPMYIIBI B COOTBETCTBHUH C 0,4

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

- BCPHO, HO HEIIOCJICAOBATCIIbHO 3alliCaHbI (bOpMy.]'IBI B COOTBECTCTBHHU C
CHMBOHHKOﬁ, HGO6XOI[I/IMOI71 JJIA YCTAaHOBJICHHA COOTHOIICHU S
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKUMH BCIIMYMHAMU

- [IPaBUJIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMUYCCKHUC
BCIIMYHUHBI

0,3

- (opMyIIBI 3aMCaHbl IOCIEI0BATEIBHO, HEBEPHO 3anucana hopmysa B
COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JUIsl YCTaHOBICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEXTY XUMUYECKUMHU BEIMYMHAMU

- JIOmyIlleHa OJ{Ha OUIMOKa MPU COCTaBICHUH YPaBHEHUH,
CBSI3BIBAIOIMX XMMHUYECKUE BETUUNHBI

0,2

- (bopmy1ibl 3anKMcaHbl HEMOCIEIOBATEIHFHO, HEBEPHO 3amnucaHa |
(dbopMysia B COOTBETCTBUHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTaHOBJICHUS] COOTHOIIEHUS CYLIECTBYIOIIETO MEXK/1y XUMHUUYECKUMU
BCIIMYNHAMU

- JomylleHa oJHa omuOKa Mpu COCTaBICHUH YPaBHEHUH,
CBA3BIBAIOIINX XUMHUYCCKUEC BCIINYNHBI

0,1

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

MaremaTu4ecKkue pacyernl 10 XMMHYECKUM (popMysiaM, KOTOpbIE
XapaKTepu3ylT paccMaTpuBaeMoe siBJIE€HHE C KOJMYEeCTBEHHOM
CTOPOHBI

MakcuMaJIbHBIH
o0asa — 0,4 6aaia

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

- Bce pe3yNbTaThl MATEMaTHUYECKHUX PACYETOB COJlepKaT HHU(pPoOBOE
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
xummndecknx BeianunH (CH)

0,4

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

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

0,3

- HEBEPHO MPOU3BEICH MATEMAaTUYECKUH pacyueT 1Mo 1 XUMHUYeCKOH
dbopmyIie, HO B COOTBETCTBHH C IUHUIIAMU U3MEPEHHH XUMUYECKUX
BennuuH (CH);

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

0,2

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

0,1

- HCBCPHO NPOU3BEACHBI BCC MAaTEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 321241

MakcumaabHbIR
oasI —
0,1 6anaa

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

0,1

- 3aia4a HC COACPKUT B KOHIC PCIICHHUA BECPHOI'O OTBCTA

0

YcTHOe 00bsICHEHHE PELIeHUs 321a4H

MakcuMaJbHbI
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0aI —
0,2 danaa

- 00OBSICHEHHUE PEIICHUS 3aIaHus TTOCIICI0BATENILHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apTyMEHTUPOBAH U 000CHOBAH; MIPABMIILHO B 00CTOSTEIILHO
JIAeTCsl OTBET (OTBETHI) HA COMMYTCTBYIOLTUE BOIIPOC (BOIIPOCHI)

- HE3HAYUTEJIHO HapyIIeHa MOCIEI0BaTEeIbHOCTb, JJOTHKa O0BSICHEHHUS 0,1
pelleHus 3aJaHusl, BBIBOAbI apTyMEHTUPOBAHBI 1 0OOCHOBAHbBI; CTYICHT
WCIIBITHIBACT HE3HAYUTEIIbHBIC 3aTPYIHEHHS], OTBEUAs Ha
COITYTCTBYIOIIIKE BOMPOCHI

- SBHAYUTCJIIbHO HApYyLICHA MOCICA0BAaTCIIbHOCTD, JIOTUKA 00BsICHEHHS 0
pE€UICHUSA 3aJaHUs (CTy,HCHT HE MOXKET 06’BHCHI/ITB, KaKuM O6p2130M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJIbI HC MOT'YT CHUTAThCA
APTrYMCHTUPOBAHHBIMHU U O60CHOBaHHHMI/I; CTYACHT UCIBITEIBACT
SHAYUTCIIbHBIC 3aTPYAHCHU A, OTBCYAA HA COITYTCTBYIOIIMEC BOIIPOCHI

UTOoIro 2

1.4. MarepuanbHO-TeXHHYEeCKOe olecreyeHHe [Jisi TNPOBeJeHHS IPOMEKYTOYHOM
aTTecTalMu: ATTeCTalus NPOBOJUTCSA B KAOMHETE €CTECTBO3HAHMUSL.

1.5. VY4yeOHO-MeTOoaM4Yeckoe ¥ HHPOPMANMOHHOE oOecriedyeHUe [Jisi TPOBeJeHMs
NPOMeKyTO4YHOI aTTrecTanmuu: Tadbnuna /[.11. Menneneesa, Tabiauia pacTBOPUMOCTH.
OcHoBHbIE yueOHbIC H31aAHUA

4, EcrecTBO3HaHME. Xumust lNabpuensin 0.C, OcTtpoymMoB nr.
O6mmeobpazoBatenbHas noarotroska B yupexaenusx CIIO. - 6-e uzz., crep. — M.: Akanemus,
2020.- 240 c. https://academia-library.ru

5. EcrectBo3Hanue. buosnorus. ["aGpuensiu 0.C, OctpoyMoB nr.
Oo6meobpazoBaTenbHas oarotoBka B yupexaenusx CIIO. - 6-e u3a., crep. — M.: Akagemus,
2020.- 240 c. https://academia-library.ru

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

2018.- 240 c. https://academia-library.ru
4. T'openos, A.A. KoHuenuun coBpeMEeHHOTo ectecTBo3HaHus: yue0. mocobue misa CIIO /A.A.
I'openos.- 4-e uzn., nep. u gom.- M.: IOpaiit, 2019.- 355c.- (IIpodeccuonanbroe 0OpazoBaHue)
https://urait.ru/book/
JlonoJHUTeIbHbIE yuyeOHble H3TaHUs
5. CmupnoBa, M. C. EcrecTBo3HaHue: Y4eOHMK M NPAKTUKYM I CpPEAHEro
npodeccuonansHoro oopazosanus / M. C. CmupaoBa, M. B. Boponenko, T. M. CmupHoBa. —
2-¢ u3n. — Mocksa: U3natensctBo FOpaiit, 2020. — 332 ¢. — https://urait.ru/book/
HNHTepHeT-pecypcesl
6. www. class-fizika. nard. ru («KiaccHast nocka jist Jit0003HATEIBHBIX»).
7. www. physiks. nad/ ru («®u3uka B aHUMAITHAX).
8. www. interneturok. ru («Buaeoypoku 1o npeaMeTam MIKOJIbHON MPOTPaMMBI»).
9. www. chemistry-chemists. com/ index. html (snekTpoHHBI )ypHAT «XUMHKH U XHMHUS»).
10. www. pvg. mK. ru (omummnuana «I[Tokopu BopoObeBbI TOpBI»).
11. www. hemi. wallst. ru («Xumus. O6pazoBareabHbIA CAaUT JIJIS IKOJIBHUKOBY).
12. www. alhimikov. net (O6pa3oBaTeNnbHbII CAUT AJIs IIKOJIEHUKOB).
13. www. chem. msu. su (QnekTpoHHast OUOIMOTEKA IO XUMUH ).
14. www. hvsh. ru (kypHan «XuMus B ILKOJIE»).
15. www. hij. ru (xypHan «XUMHS U KU3HBY).
16. www. biology. asvu. ru (Bcs 6uonorus. CoBpeMeHHast OMONIOTHs, CTaTbU, HOBOCTH,
OubIMoTEKA).
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https://academia-library.ru/
https://academia-library.ru/
https://academia-library.ru/
https://urait.ru/book/koncepcii-sovremennogo-estestvoznaniya-449635
https://urait.ru/book/estestvoznanie-448852

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

WNuTepHeTa o 61osorun).
MeToauyeckune yKa3aHus 1/ 00y4AOIUXCS 10 OCBOCHUIO U CIUTIIHHBI

18. Meronndeckue yka3aHus Ui 00y4JaromuXcs O BBIMOJIHEHUIO MPAKTHYECKUX PadoT.
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