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1. HaumMeHoBaHHe TUCHHUILINHBI
EcTecTBO3HAHUE

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM MPOrpaMMBbI

Jucuunnuna Bxoaut B biok « OO » 06pa3zoBaTesbHOM MpOorpaMmbl IO HAMIPABICHUSM MOJITOTOBKU
(ceruanbHOCTSIM):
Hamnpasnenue nmoaroroku: 38.02.01 DxoHoMuka 1 OyXraaTepckuid ydeT (110 OTpaciisim)
HaIpaBJICHHOCTh HE MIPEIyCMOTPEHA



Iliianupyemblie pe3yJbTaTbl 00y4eHUS 0 JUCHHUILJINHE

B pe3ynbTaTe ocBoeHUs qucuUIuinHbl EcTecTBO3HAHMS Y 00yUaromerocs
JIOJKHBI OBITH CPOPMYTUPOBAHBI CJICTYIOIINE

3HAHUA.

1. BakHEWIIME €CTECTBEHHOHAYYHBIC TTOHATHUS,
OCHOBHBIC 3aKOHBI (PU3UKH, XUMHUH, ONOJIOTHH;
. OCHOBHBIE TEOPUH XUMUH, PU3HKU, OUOJIOTHH;

B oW

Ba)KHEHIIINE (bHSI/I‘ICCKI/IC ABJICHUA, KICTOYHBIC ITPOLICCChI, BCIICCTBA
U MaTCpHUaAJIbI.

YMeHUsA.

1. Ha3BIBaTh COCMHEHUS (BEIIECTBA);

2. omnpeaesiTh 0a30BbIE TEOPETUUECKUE TTOHATHS;

3. OOBSICHATH 3aBUCUMOCTh CBOMCTB JIEMEHTOB, BEIIECTB, (PU3HMUECKUX
SIBJICHUM

4. pemiaTh: pacueTHbIC 3a]1a4u 10 (PU3NKE, XUMUU, OMOJIOTUU



4.

O0beM U coepkaHue JUCHHUILINHBI

HanpasjieHue moaAroroBKu

38.02.01 DxoHOMUKa 1 OyXrantepckuid y4yer (1o OTpacisim)
(HampaBIEHHOCTb: HE NMPEAYCMOTpeHa) Ha 0a3e OCHOBHOT'O 0OIIEro

¢opma oOyuenus

(ak.4ac.)

O4Has
NeNe TpumecTpos, 1,2,3
BbI/ICJICHHBIX 1JIS1 U3y4Y€eHUS
JUCIUTIINHbI
O0beM AUCIHUILIHHBI (3.€.) 3
O0beM JTUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 84
npenojaaBaresieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CEMHUHAPOB
CamocTrosiTesibHast padoTa 24

@®opMBbI TeKyl1ero KOHTPOJIS

HtoroBoe koHTposbHOE Meponpustue (1)
[TucemeHHOE KOHTPOJIBHOE MeponpusTue (9)

DopMbI IPOMEKYTOUHOM
arrecTaumu

HuddeperunpoBannblii 3auet (3 TpEMeECTp)




5. AHHOTHPOB&HHOC ONMMCaHHuEe COACPKAaHUA Pa3la€ejoB U TEM NUCHHUIIIINHBI

Pa3zgen 1. Mexanunka

Tema 1.1. OcHOBBI KHHEMATHKH
Mexanunueckoe aBrxenue. Cucrema orcuera. Tpaekropus aBwkenus. [1yTe. [lepememenue. PaBHomepHOe
npsiMosinHetHoe BrkeHne. CKopocTb. OTHOCUTENBHOCTh MEXAHUYECKOTO ABUKEHUS. 3aKOH CIIOKEHUS
ckopocteit. ['paduku nmxenus. CpenHsis CKOPOCTh P HEPABHOMEPHOM JBMKCHUU. MTHOBEHHAs! CKOPOCTb.
PaBHOYCKOpeHHOE MpsMOTMHENHOE ABMKEHHUE. Y cKopenne. CBoOoHOE najeHue Tei. KpuBonuHeitHoe
JBIKeHHe. PaBHOMepHOE IBM)KEHHE TI0 OKPY>KHOCTH. [[eHTpocTpeMuTeIbHOE YCKOpEHHE.

Tema 1.2. OcHOBBI JHHAMHKH
Macca u cuna. Bzaumopeiicrsue ten. 3akoHsl AMHaAMUKH. Cuitbl B ipupoje. CriocoObl U3MEpEHUsI CUIL.
NueprmanpHas cucreMa oTcuera. 3aKOH BCEMUPHOTO TSATOTEHHUS.

Paznen 2. OcHOBBI MOJIEKYJISIPHOH (PM3MKH U TEPMOIMHAMUKHI

Tema 2.1. MoJjieKkyJISIpHO-KHHETHYECKAsl TEOPUSI CTPOEHUSI BellleCTBA ArperaTHble COCTOSIHUS U
(¢a3oBbie nepexoabl
TermnoBoe nBM>KEHUE YaCTHUIl BeniecTBa. bpoyHoBckoe ABrmkenue. MneanpHblii ra3. TemmnepaTypa kak mepa
CpeHEeW KUHETUYECKON YHEPIrUU YacTULl. Y paBHEHUE COCTOSHUS MI€ATIbHOTO ra3a. M3ompoueccsl U ux
rpaduku. OOBsICHEHHE arperaTHbIX COCTOSIHUMN BelecTBa U ()a30BbIX MEPEX0I0B MEXKIYy HUMU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHBIX MPEICTABICHUM.

Tema 2.2. OCHOBBI TEPMOAMHAMUKHU
BuyTpennss sneprus. Pabota u Temoornada kak criocoObl U3MEHEHHsI BHYTpeHHeH sHepruu. [1epBriii u
BTOpPOM 3aKOHBI TepMOAUHAMUKHU. [IpuHIIUnbI neicTBUs TermnoBbiXx MamuH. KIT/] TenioBeIx aBuraTesne.
TenoBble MAalIMHBI U UX TPUMEHEHUE.

Pa3zpnen 3. OCHOBBI 3JIEKTPOAMHAMUKH

Tema 3.1 DuekTpUYecKoe noJie
B3anMopeiicTBre 3apsyKeHHBIX Tell. DIEKTPUUYECKHUM 3apsi. 3aKOH COXPaHEHHUsI SJIEKTPUUECKOro 3apsiia. 3aKoH
Kynona. Dnekrpocraruieckoe 1oiie, ero OCHOBHbIE XapaKTEPUCTUKH U CBSI3b MEX ]y HUMU. [IpoBoiHUKY U
M30JISITOPHI B AJICKTPOCTATUUECKOM T0JI€. DHEPTHUs AJIEKTPOCTATHUECKOTO MOJsl. DIEKTPUIECKUMA TOK B
pa3IMYHBIX cpelax

Tema 3.2. IlocTOSAHHBIN 3JIEKTPUUYECKHU TOK
ITocTosiHHBIN 3nekTpUyecKuil ToK. Crila ToKa, HallpsKEHUE, JJIEKTPUYECKOE CONPOTUBIIEHUE. 3akoH Oma i1
y4acTKa LENH U MOJIHOM 3J1eKTpruuecKoi 1enu. PaboTa 1 MOIIHOCTh MOCTOSHHOTO TOKA.

Tema 3.3 DileKTpOMArHeTUu3mM
MarauTtHoe 110JI€ U €T0 OCHOBHEIE XapaKTCPUCTHKHU. SIBneunune 3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU. I/IH)IYKTI/IBHOCTB.
DHeprusi MarHUTHOTO TOJIS.

Paznen 4. JiaekTpoMarHuTHbIE KOJIEOAHUSA U BOJIHbI

Tema 4.1. Mexannuyeckue v 3JIeKTPOMATHUTHbIE KOJI€OAHUS Y BOJIHBI
DneKTpOMarHuTHbIC Kojie0aHus U BOJHBL. CBOOOHBIC 3JIEKTpOMArHuTHBIC Kojiebanus. KonebartenbHbIi
KoHTYp. ®opmyna Tomcona. BeIHY)I€HHBIE AIEKTpOMarHuTHbIC Kojebanus. ['apmMoHnyeckue
ANIEKTPOMArHUTHBIC KoJeOaHus. DIeKTpUUECKUil pe3oHanc. [lepeMeHHBIi TOK. DIeKTpOTreHepaTop.

Pa3pen 5. DiemeHTHI KBAHTOBO (U3UKH



Tema 5.1. DiieMeHTHI KBAHTOBOW (pU3NKHN
KBanrtoBsie cBolcTBa cBeTa. PaBHOBEeCcHOE TerioBoe u3nyyenue. KBanrosas runoresa I[lnanka.
doroanexrpuueckuii 3pdexr. PoToH.
[yainusm CBOWCTB CBeTa.

Paznen 6. O01asi u Heopranuveckasi XuMusi

Tema 6.1 DiexkTponHoe crpoenue aroma Ilepuoagnvecknii 3aK0H
OtxkpsiTue Ilepuoanueckoro 3akona. [lepuonndeckas cucrema xumuueckux 3neMeHToB /1. M. MenneneeBa kak
rpaduueckoe otoopaxkenue Ilepnonnueckoro 3akona. [lepuoaudeckuii 3aKoH U cucTeMa B CBETE YUEHUS O
CTPOEHUH aTOMa. 3aKOHOMEPHOCTU U3MEHEHHUS CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB U XUMHUYECKUX
CBOMCTB, 00pa3yeMbIX 3JIEMEHTAMU MPOCTHIX U CIOXKHBIX BEILIECTB

Tema 6.2. Knaccupukanus HeoOpraHu4ecKHX COeIMHEHUI M UX CBOICTBA
Oxcuppl, KUCIO0ThI, OCHOBAHHUS, COJIM. XMMHUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN
B CBETE TEOPHHU IJIEKTPONUTHYECKON nucconnanuu. [Tonstue o ruaponnse coneil. Cpena BOAHBIX pacCTBOPOB
coJieil: Kucnas, HeUTpaabHasi, menoyHas. Bogoponusiii mokaszarens pH pactBopa. MaccoBast 10715 Kak crioco0
BBIPA)KEHUS COCTaBa PacTBOpa

Tema 6.3. MeTa/l1bl 1 HEMeETAJLJIbI
O6mue cBoiicTBa HeMeTaoB. MeTambl. O01ue pu3ndecKkue 1 XUMUYECKUE CBOMCTBAa METAIIJIOB,
00YCJIOBJICHHBIE CTPOGHUEM aTOMOB M KPUCTAJJIOB U MOJIOKEHUEM METAJIIOB B AJIEKTPOXUMUYECKOM PSITY
HanpsprkeHud. O01me crnocoOs! moyyeHus: MmetauioB. CIuiaBel: YepHBIE U IIBeTHBIE. KOppo3us MeTalioB u
crocoObI 3aiUTHI OT Hee.OO0IIas XxapakTepuCTHKa TJIAaBHBIX MOATPYI HEMETAIOB Ha MPUMEPE TaJIOT€HOB.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAILIIOB. BaxkHelne coeIMHEeHNsI METAJNIOB U HEMETAIJIOB
B IIPUPOJIE U XO35IUCTBEHHOM JIE€ATEIbHOCTH YEJIOBEKA.

Paznen 7. Opranuyeckasi Xummsi

Tema 7.1. OCHOBHBIE IOHATHS OPrAaHUYECKON XMMHUH U TEOPHS CTPOCHHUS OPTraHUYECKNX
cOoeIMHEeHU I
Teopust ctpoeHust opraHnyeckux coeanHeHuil. [lonstue nzomepuu. Buapl n3omepun: CTpyKTypHas
(YrJIepoJHOTO CKeJIeTa, MOJI0KEHUsI KPATHOW CBSI3U WK (DYHKIIMOHAILHOU TPYIIIBI), IPOCTPAHCTBEHHAS.
MHuoroo0pa3ue OpraHn4eckux coeAMHEeHUNH. TUIIbI XUMHUECKUX peaKkIui

Tema 7.2. YrieBogopoabl 4 UX NPHUPOJIHbIE HCTOYHUKH
[IpenenbHble U HEMIPeACTbHBIE YTIAEBOAOPOAbl. CTpOEHUE YTIIEBOJOPOAOB, XapAKTEPHBIE XUMUUYECKUE
CBOMICTBA
yraeBoaopooB. [IpencraBurenu yrieBogopoI0B:
MeETaH, dTUJICH, alleTuiieH, 0eH3oi. [IpuMeHeHne yriaeBo10poi0B B OPTaHUIECKOM CHHTE3E.
Peaxnus nonumepusanuu. Hedts, ra3, kaMeHHBIN yroJib — MPUPOIHBIE HCTOYHUKH YTIEBOJAOPOIOB.

Tema 7.3. Kuciaopojacoaep:kaniue opranHnyeckue coeIuHeHus
CrupTbl, KapOOHOBBIE KUCIIOTHI U CIOXKHBIE YPUPBI: X CTPOSHUE U XapaKTEpHbIE XUMHUUECKHE CBONCTBA.
[IpencraBuTenu KUCIOPOACOACPKAIIMX OPraHUYECKUX COEAMHEHHUI: METHIIOBBIA W 3THJIOBBIM CIIUPTHI,
TIIMLEPHH, YKCYCHAsI KUCIOTa. MbLIa KaK COJH BBICHIMX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHBIE dPHUPHI.
VraeBoanl: TIIFOK034,
Kpaxma, eJITi0103a.



Paznen 8. Kunerounas reopus

Tema 8. KineTka—eauHHNIA JKU3HEAEATEILHOCTH
Kierka—euHuIa CTPOCHHS M )KU3HEACATETHHOCTH OPTaHU3MOB. XUMHUYECKHI cOCcTaB KIeTKH. OCHOBHBIE
OpraHu4ecKue
COCAMHEHUS KIIETKH : KUPBI, yIIeBOAbI, OeIKku. DYHKINU KUPOB, OSIKOB, yrieBo10B. HykienHoBbIe
KHUCJIOTHI. DYHKIMS HYKJIICMHOBBIX KUCJIOT B CHHTE3¢e Oenka. ['enbl. ['eHHas nurmkeHnepusi.

Pa3zgen 9. dpoionus ;KUBOro

Tema 9.1. HacsiencTBeHHOCTH
XpOMOCOMHas TEOpHs HACTEACTBEHHOCTH. 3akoHbl [.MeHens 1o Hacie10BaHuIo Mpu3HakoB. [[pruunHbI
MyTaLHi



6. MeToanueckue YKa3aHus 1/ 00yYaIOUIMXCH 110 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs nNo JUCIUIJINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M JONOJHUTEILHOH YUeOHOM JIUTEPaTypPbl

OcHoBHAA:

1.

EcrecTBo3Hanme. Xumus : yued. U1 CTyI. yupexkaeHui cpen. nmpod.oopazoanus / O. C.
labpuensn, U. I'. OctpoymoB. — 6-¢ usn., crep. —M. : M3naTenbekuii HEHTP «AKaISMHUS,
2020. — 240 c., [8] c. uB. Bxi1.ISBN 978-5-4468-9198-6

Camoiinenko I1. Y. ®usuka mist npodeccuii v CenuanibHOCTeH COIMATBHO-
9KOHOMHUYECKOTO U TYMaHUTAPHOTO PO WIIei: ydeOHUK IJIsl CTYICHTOB YUPEXKICHUH
cpenHero npodeccuonanbHoro oopazosanus/I1. . Camorinenko.-MockBa:3narenbckuit

nentp "Axkagemus",2017, ISBN 978-5-4468-4836-2.-496.

JlonoJiHUTEIbHAS

1.

buonorus : yueOHUK U MPaKTUKYM AJisl CpeHero npodeccruonaabHoro oopazoBanus / B. H.
Speirud [u 1p.] ; mox penaknueii B. H. Spsiruna. — 2-e u3n. — Mocksa : M31aTenseTBo
IOpaiit, 2021. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-
3. — Texcr : anexTpoHHBIH / OOpa3oBarenbHas matdhopma KOpaiT [caiiT].

KoncrantunoB B. M.,Pe3anoB A. I'.,®@azneeBa E. O. buonorus nis npodeccuii u
CHEIUAIEHOCTEH TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO MPOPIIICH: yIeOHUK JIS
CTYJEHTOB YUpEXJIEHUH cpeaHero npodeccuoHanbHoro oopasonanus/B. M. KonctanTuHoB,
A.T. Pe3anos, E. O. ®aneesa ; noxa pea. B. M. KoncrantunoBa.-Mocksa: 3 naTenbckuit
ueHtp "Axagemus",2017, ISBN 978-5-4468-4452-4.-336.-CnoB. TepMuHOB: c. 324-328. -
bubmmorp.: c. 329

Cawmoiinenko I1. . ®usuka aiis npodeccuii U CuenuaibHOCTeH CoIuaabHO-
9KOHOMHUYECKOTO M TYMaHUTapPHOTO NpoduIieii:cCOOpHUK 3a/1ad : yaeOHOE TOCOOHe IS
CTYJEHTOB y4pexXJIeHul cpeaHero npodeccuonanbuoro oopazosanus/I1. M. CamoiineHko.-
Mocksa:U3narensckuit nenTp "Axamemus",2017, ISBN 978-5-4468-5469-1.-236
Camoiinenko I1. U. ®uzuka ans npodeccuil u crennanbHOCTEN COanbHO-
SKOHOMHUYECKOTO U TYMAaHUTAPHOTO MPOUIICH: ydeOHUK JIJIsl CTYJICHTOB YUPEKICHHUI
cpennero npodeccuonanbHoro oopazopanus/I1. . Camoitnenko.-MockBa: 3 naTenbckuii
neHTp "Axagemus",2017, ISBN 978-5-4468-4836-2.-496.

DKOJIOTHYECKUE OCHOBBI TPUPOIOTIOIB30BAHMS : yUeO. IUISCTYI. YUPEXKACHUH cpell. Tpod.
obpazoBanus / B.M.Koncrautunos,lO.b.Yennnze. — 20-e uzn., crep. — M. : U3natensckuit
neHTp«Axagemus», 2020. — 240 ¢.ISBN 978-5-4468-9587-8



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

https://avidreaders.ru/book/estestvoznanie-fizika-6-e-izd-ispr.html ECTECTBO3HAHUE: ®PU3UKA
https://avidreaders.ru/book/estestvoznanie-fizika-6-e-izd-ispr.html ECTECTBO3HAHUNE: ®PU3UKA

http://lib.sibsport.ru/www/libsport.nsf/0/2dc1fa8cb47e0af0462582020033b78a/SFILE/%D0%A1%D0%B
0%D0%BC%D0%BE%D0%B9%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE.pdf
ECTECTBO3HAHUE. ®U3NKA

https://search.rsl.ru/ru/record/01008851623 EctecTtBo3Hanue. Xumus

https://avidreaders.ru/book/himiya-uchebnik-i-praktikum-dlya-spo-2.html Xumus. YueOHuk u
npaktukym mis CITO

https://search.rsl.ru/ru/record/01008851623 EctecTtBo3Hanue. Xumus

https://avidreaders.ru/book/biologiya-2-e-izd-uchebnik-i.html bronorus 2-¢ u3a. YueOHuK U MpakTUKyM
st CITO

https://cdnl.ozone.ru/multimedia/1016555847.pdf EcrecTBo3Hanue : yuebHOE mocodue

https://avidreaders.ru/book/biologiya-2-e-izd-uchebnik-i.html buonorus 2-e u3a. YueOHUK U NpakTUKYM
st CITO

10. Ilepeyenb HH(pOPMALUOHHBIX TEXHOJIOT U, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUM
00pa30BaTeJIbHOI0 MPOLECCA MO IMCUUILIHHE

O06pasoBarenbHBI Iporiecce 1o auciuiuinHe EcTecTBO3HaHMe TTpenoaraeT UCIOIb30BaHUE CIISTYFOIIETO
MIPOTPAMMHOTO oOecrieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
O06pazoBarenbHbIi poriece 1o auciuiuinHe EctecTBo3HaHNe MpeAroiaraeT UCIoIb30BaHUE CIIEIYIOLIETO
MIPOTPaAMMHOTO oOecrieueHus] 1 MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
- MPE3EHTAI[MOHHBIC MAaTEePHAIIBI (CIIAN/IBI IO TEMaM JICKITMOHHBIX U MPAKTHYECKUX 3aHATHH);
- IOCTYTI B pexuMe on-line B DnekTpoHHyIo 6ubimoreunyio cucremy (3bC);
- JOCTYII B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA; TECTUPOBAHUE;
- lnTepHeT-cepBUCHI U 3JIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, JJIEKTPOHHAS [T0YTa, IPO(pECCHOHATIbHbIE
TEMaTHYECKHUE YaThl U (POPYMBI).
[lepeyeHb HEOOXOIUMOTO JIUIIEH3UOHHOTO U (MJIH) CBOOOHO pacpOCTPAHIEMOTO TPOTPAMMHOTO
obecrieuenus: oucHbIN akeT npuiaoxkenni «LibreOffice»

HpI/I OCBOCHHMU MaTCpurajia v BbIIOJITHCHUA 3aZ[aHI/II\/JI Mo AUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MelIeHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuu JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUH B peKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopMmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTALNH, ay/JHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPseMbIe 3a1aHMUs,
3aJaHus U1l COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIsl OCYIIeCTBJICHUSs
00pa30BaTEJBHOI0 NpoLecca Mo JMCUHUIINHE

Bun paboT: neKIMOHHbIE 3aHATHS
MarepuanbHO-TEXHHUYECKOE 00eCTIedeHNe TUCIUIIMHBI, OCHAIICHHOCTh: ayJUTOPUsl, OCHAILICHHAs
MPE3CHTAIlMOHHON TEXHUKOH (IIPOEKTOp, IKPaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIKUM MPOTrPAMMHBIM



obecrieueHreM, MEJIOBOM (M) WJIM MapKEPHOU TOCKOM.

Bun pabot: mpakTuyeckue 3aHATHS

MarepuanbHO-TEXHHUYECKOE 00eCTIeYeHNEe UCIUILINHBI, OCHALIEHHOCTh: Ay JUTOPHUs, OCHAILICHHAs MEJIOBOM (1)
WM MapKEpPHOU TOCKOiA.

Bun pabot: Tekymiuii KOHTPOJIb

MatepuanbHO-TEXHUYECKOE 00ecIiedeHre JUCIUILIMHBI, OCHALIEHHOCTh: ay IMTOPUS, OCHAIIIEHHAsl MEJIOBOH (1)
WM MapKEepHOW JOCKOM.

Bun pabot: camocrosTenbHas paboTta

MatepuraiabHO-TEXHUYECKOE 00€CTIeYeHNE TUCIUILIMHBI, OCHALIEHHOCTh: ayIMTOPUS JJIsl CAMOCTOSITENIbHOM
paboThl, OCHAIIEHHAs! KOMITBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT»,
o0ecrieyeHHas I0CTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA,
nomenienust Hayunoit 6ubnunorexu [ITHNUY.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mnst oGecniedeHust caMOCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHBIN 3aJ1 TYMaHUTAPHOU JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kop.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00ANbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Odwucnpiii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



(I)OHI[I)I OICHOYHBIX CPCACTB AJIA aTTeCTAllMHU IO JTUCIHHUILJINHE

EctecTBO3HAHHE

HnaanyeMble PE3YIbTATHI Oﬁy‘leHI/Iﬂ o AIMCOMIIJINHE IJIA (l)OpMI/Ip()BaHl/IH

3HAHMHN U YMEHUH U KPUTEPHH UX OLICHUBAHMSA

3HaHuA, ymeHuUA

NMnannpyembie
pe3ynbTtaTtbl 06yueHua

Kputepuu oueHmnsaHus
pe3ynbTatoB 0byueHus

3HaHue BOKHEUIINX | 3HAET coaepxanue | HeynoBiieTBOpUTEIbHO
€CTECTBEHHOHAYYHbIX Ba)KHECHIIINX He 3naer copepxaHue
MOHSITHH €CTECTBEHHOHAYYHbBIX Ba)KHEHUIIINX
MMOHSTHH. paccTosiHuE, | €CTECTBEHHOHAYYHBIX
CKOPOCTb, YCKOpPEHUE, | IOHATUN
VMMITYJIbC, CUJIa, | YI0BJIETBOPUTEJILHO
3JIEKTPOMArHuTHOE Toje, | YacTUUHO 3HAeT
3JICKTPOMAarHUTHHIE COZICPKAHME BAKHEHUIIINX
BOJIHBI, KBaHT, | XUMMYECKUX MOHATHH U
MEPUOAUYECKUM  3aKOH, | HE BCerga MOXKET
BEIIECTBO, XUMHUYECKHUM | IPUMEHUTH 3T 3HAHUS Ha
3JIEMEHT, aTOM, MOJIEKYJIA, | IPAKTUKE
OTHOCHUTEJIbHBIE aTOMHAas Xopouro
U MOJIEKYJISIpHAsET MAacChl | 3HAET CoZEepKaHUE
XUMHYECKas CBSI3b, | BAXKHEHIIIMX
XUMHYEcKas peaKuus, | €CTECTBEHHOHAYYHBIX
MaKpoMoJieKyJia, O€JIOK, | MOHSITUH, HO HE BCeraa
Kataiu3atop, (HEPMEHT, | MOKET TPUMEHUTh OTHU
kierka, JIHK u 1.1 3HaHUA Ha NIPAKTUKE
OT1auuHo
3HAET COJICp)KAHUE
Ba)KHEHIIIMX
€CTECTBEHHOHAYYHBIX
MMOHSATUMN u MOYKET
MIPUMEHUTDH 3TH 3HAHHS HA
MIPaKTUKE
3HaHue OCHOBHBIX | 3HAET OCHOBHbIE 3aKOHbI | Hey1oB1eTBOPUTEIHLHO

3aKOHOB (PM3WKH, XUMUH,
ouoyioruu

XMMHU: 3aKOH COXPAHEHHUS
Macchl BEIIICCTB,
MOCTOSTHCTBA cocTaBa
BEILIECTB, [lepuoanueckuii
3akoH J[.U. Menneneena;

He 3Haer  OCHOBHBIX
3aKOHOB (DM3HMKHU, XHUMHH,
ounosioruu
Y10BI€TBOPUTEIBHO




3HaeT OCHOBHBIE 3aKOHBI
bu3uKH: 3aKOHBI
KJIACCUYECKOM JMHAMUKHU,
3JIEKTPOIMHAMMUKH,
TEPMOIMHAMUKHU

3HaeT pasnen OWOJIOTHH:
KJIETOYHOE CTpPOCHUE
KUBBIX OPTaHU3MOB, POJIb
JHK  kak  HocuTels
HACJIEICTBEHHOM
uH(popmanuu,

Yactuuao 3HAET
OCHOBHBIE 3aKOHBI
(17371978 XHAMHH,

OuoJoruu U He BCCriaa
MOXCT IIPpUMCHUTL OSTHU
3HAHUA Ha IIPAKTHKC

Xopowo
3HA€T OCHOBHBIC 3aKOHBI
buzuku, XHAMUH,

OHoJIOTMH, HO HE BCerga
MOXXET TPUMEHUTh OTH
3HAHMS HA MIPAKTHKE
OT1iaun4yHoO

3HA€T OCHOBHBIC 3aKOHBI
(17371978 XHAMHH,
OMOJIOTHH u MOKET
MIPUMEHHTH 3T 3HAHUS HA
MIPaKTHKE

3HaHUE OCHOBHBIX TEOPUN
XUMUH, (1176370978
Oouonorun

3HAaeT OCHOBHBIE TEOPHUH
XAMUM: XUMHUYECKOU
CBSI3U,
BJIEKTPOJIUTUYECKON
JUCCOLIMALIMM, CTPOCHHUS
OpraHUYECKUX u
HEOPTraHUYECKUX
COCMHEHUN

3HaeT OCHOBHBIE TEOPHUH
busuKu:
ATOMHO-MOJIEKYJISIPHOE

CTPOCHUE BEILIECTBA,
CYILIECTBOBAHHE
ANEKTPOMArHUTHOTO TOJIS
U B3aMMOCBS3b
ANEKTPUYECKOTO U
MarHUTHOTO TIOJIEH,
BOJIHOBBIE U
KOPITYCKYJISIpHBIE

CBOICTBA CBETA U. T.J
B  OHOJIOTHMH: TEOPHIO
nepeaadn

HeynosJjierBopuTeIbHO
He 3Haer  OCHOBHBIE
TEOpUH XHUMHH, (U3UKH,
OounoJsiorun
YoBJ1eTBOPUTEIHLHO
YactruHo 3HAeT
OCHOBHBIE TEOPHHU XUMUH,
(bu3uKM, OMOJIOTUU U HE
BCEIJla MOKET IPUMEHUTD
OTH 3HAHUA Ha MIPAKTUKE
Xopouro
3HAET OCHOBHBIE TEOPUH
XUMUH, busuky,
OMoJIOTMH, HO HE Bcerja
MOXET TPUMEHUTH OTH
3HAHMSI HA IPAKTUKE
OT1anyno
3HA€T OCHOBHBIE TEOPHUHU
XUMUH, buzuku,
OMOJIOTMM U MOXET
MPUMEHUTH 3T 3HAHUS HA
MIPaKTHKE




HaCJICACTBCHHBIX

IPU3HAKOB
3HaHue BaKHEUIINX | 3HAET BaxHenre | HeyaoB/jeTBOPUTEIBHO
busznuecKux ABJICHUH, | BellleCTBA W Marepuaisl: | He 3HaeT BakHENIIMX
KJIETOYHBIX  MPOIECCOB, | BAKHEHIIME MeTaulbl U | PU3NYECKUX SIBJICHUH,
BEIIECTB U MAaTEPUAIIOB CILIaBBI; CEpHAsl, COJISIHAS, | KIIETOUYHBIX  MPOLIECCOB,
a30THasI M YKCYCHad | BEIECTB WU MaTepUajioB
KHUCJIOTBI;  OJaropoJHbIe | Y 10BJIETBOPUTEILHO
rasbl, BOJOPOJ, KUCIOPOA, | HacTUUHO 3HAET
TaJior €HbI, IIEJOYHBIC | BAKHEHIIHE (PU3HUECKHE
METAJLIbL; OCHOBHBIE, | SIBJICHUS, KJICTOYHBIE
KHCJIOTHBIE U | IPOLECCHI, BEIIECTBA U
am(poTepHbIE OKCHUIBI H | MaTepuajdbl U HE BCErna
TUIPOKCUIBI, LIEJI0YH, | MOKET NPUMEHUTh OTH
VIJICKUCHIBIM M yTapHBIM | 3HAHUS HA MPAKTUKE
raspl, CEpHHUCTBIM ras, Xopowo
aMMHaK H.T.J. 3HAeT BAKHEHUIINE
3HaeT BaKHEWIINe busnueckue SIBJICHUS,
dbuznyeckue SIBJICHUSL: | KJIETOYHBIE MPOLIECCHI,
3JIEKTPOMArHUTHAs BEIIECTBA W MaTEepHUalbl

VUHIYKLHS, TPEITOMIICHHUE
CBETa, PACCEUBAaHUE CBETA

A.T.J
3HaeTr BAKHEUIITHE
KJIETOYHBIE MIPOIIECCHI:

cuHTe3 OeiKka, KIETOUYHOE
JIBIXaHHue, JIeJICHUE KIECTKH

HO HE BCerma MOXKET
NPUMEHHUTD 3TH 3HAHUS Ha
IPAKTHKE
OT1in4HO
Ba)KHEHIIINE
buzndeckne SIBJICHUS,
KJIETOYHBIE IIPOILIECCHI,
BEIICCTBA M MaTepHUaIbl U
MOXKET MPUMEHUTH JTH
3HAHMS Ha MPAKTHKE

3HAcCT

YMeHnue Ha3bIBaTh
coenuHeHHs (BEIEeCTBa)

Ymeer HA3bIBATh:
V3yUYECHHBIE BEIIECTBA IO
TPUBHAIBHOU 158105
MEXKyHAapOIHOU
HOMEHKJIAType

HeynosJierBopuTe/IbHO

He ymeer Ha3bBaTh:
M3YUYEHHbIC BELIECTBA IIO
TPUBUAIIBHOU 1581051
MEKTyHapOIHOU
HOMEHKJIaType

Y 10BJIETBOPUTEIBHO
YactruHo yMeeT
Ha3bIBATH: V3Y4YECHHBIE
BEILIECTBA 110




MEXIYHAPOIHOU
HOMEHKJIAaType

Xopouo
Ymeet Ha3bIBaTh:
M3YUYEHHbIC BELIECTBA IIO
MEXKIYHApOIHOU
HOMEHKJIATYpe, HO
3HAET IO TPUBUAIBHOMN
OT1au4yHO

HE

Ymeer HA3bIBATh:
M3yUYECHHBIE BEILECTBA IO
TPUBHAIBHOU u 10
MEXKTYHAPOIHON
HOMEHKJIAType
YMeHue OIpENEATh | Y MeEeT onpenenats | HeynoBieTrBopuTe1bHO
0a3oBbie TeopeTHueckue | 6a3oBeie  Teoperuyeckue | He ymeer ompenensith
MOHATUS MTOHATUS XUMUU: | 0a30BbIE  TEOPETUUECKHE
BAJICHTHOCTb U CTENEHb | IOHATUSA
OKHCJICHHSI XUMUYECKHUX | YI0BJIE€TBOPHUTEIbHO
3JIEMEHTOB, tin | YacTuuHO yMEET
XMMHYECKOW  CBSI3M B | ONPEAEIATH 0a30BbIE
COEIMHEHUSX, 3PS/l UOHA, | TEOPETUUECKUE MMOHSITUSA
XapakTep cpeabl B BOJHBIX Xopouro
pacTBopax Ymeer OIPENIENIATh
HEOPraHUYECKUX U | 0a30BbIE TEOPETUUYECKUE
OPTraHUYECKUX IOHATUS HO HE Bceraa

COCJIMHEHMI, OKHUCJIUTEIb
1 BOCCTAaHOBUTEJ]Ib

MOXXET TMPUMEHUTh ITH
3HAHMS HA IPAKTHKE
OT1au4yHO

Ywmeer ONPENETATH
0a30BbIE  TEOPETUUYECKHE
MOHATHS M BCETJa MOXET
MPUMEHUTH dTH 3HAHUS HA
MIPaKTHKE

YmMmeth OOBACHATH
3aBUCUMOCTD CBOICTB
DJICMEHTOB, BEIIIECTB,

(bu3HUeCKUX SIBICHUN

VYmMmeer OOBSICHSTD:
3aBHUCUMOCTbD CBOMCTB
BCIIIECTB OT UX COCTaBa U
CTPOEHHUS, IpUpoy
XUMHUYECKOU CBSI3U
(MOHHOM  KOBAJICHTHOM,
METaJUTNYECKOU u

HeynoBjieTBOpUTEIBbHO
He ymeer OOBICHSTH:
3aBUCUMOCTh CBOWCTB
BEILECTB, bu3ngecKux
SIBJICHUI
Y10BI€TBOPUTEIBHO




BOJIOPOJIHOM),
3aBUCHUMOCTh  CKOPOCTH
XAMUYECKOW PEAKIUU U
IIOJIOKEHHE XUMHUYECKOIO
PABHOBECHS OT PA3JIMYHBIX
(bakTOpOB H.T.J

OOBSICHAITh ~ MPUKIATHOE
3HA4YECHUE Pa3ITUYHBIX
SBJICHUN B pa3HbIX
OTpacIIAX: paauo,

TEJNEBHUJICHUE, TPAHCIIOPT,
CpEICTBA CBS3U

YactuuHo yMEET
OOBSCHATH: 3aBHUCUMOCTD
CBOICTB BCIIIECTB,

(bU3NYECKUX SBJICHUN U HE
BCETr/la MOYKET IPUMEHUTD
9TH 3HAHMS HA MPAKTUKE
Xopouo

OOBSICHATD:
3aBUCHUMOCTbD CBOMCTB
BEILIECTB, buznYecKux
SIBIIGHUM, HO HE Bceraa
MOXET MPUMEHUTHh OTU
3HAHUS Ha MPAKTUKE
OT1au4yHo

OOBSICHATD:
3aBHUCHUMOCTbD CBOMCTB
BEILIECTB, buznuecKnx
SIBJICHUU u MOJKET
MIPUMEHUTH 3TH 3HAHUS HA
MPaKTUKE

VYmeer

YmMmeer

YMeHue pemars:
pacueTHbIE 3a/1auu 10
bu3uKe, XUMUH,
OumoJIoruu

YMmeer penars:
pacyeTHble 3aJayu: 10
XUMUYECKUM (PopMyJiaM U
YPaBHEHHUSIM, Ha pacyeT
IIPOLEHTHOM U MOJIAPHOU
KOHLEHTpaLu1

[lo 3akonam  ¢u3uKH:
3aKOHBI JTUHAMUKH,
TEPMOJINHAMHUKH,
ANEKTPOIAUHAMUKH
3agaun 1o mepenade
HACJIeICTBEHHBIX
IPU3HAKOB

HeynosiersopureibHO
He yMeeT pelaTs:
pacyeTHbIe 3aJ1auu
Y 10BJIETBOPUTEIBHO
YacTuuHO yMeeT peliars:
IIPOCTHIE pacyeTHbIe
3alayd, HO HE YyMEeT
pemaTh 3a/1a4d CI0KHOTO
YPOBHSI.

Xopowo
YMEET pellaTh: MPOCThIE U
CJIOXHBIE pacueTHbIe
3aJlayd, HO JIOMyCKaeT He
0osee 0JJHOM OIMOKHU

OT1anyno
yMEET pelaTh: NpOCThIE U
CJIOXKHBIE pacyeTHbIe
3a/1a4u 0€3 OMO0K




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTalun

Cxema nocTaBku ;. ba3zoBas

Bupx Mmeponpusitusi npoMe:KyTo4HOI arrectannu : He npexycmorpeHo

MakcumMajibHO€e KoanuecTBo 0aioB : 100

Komnerenuus Meponpusitue
TeKyLlero KOHTPOJIs

KonTposmpyemblie 3jieMeHTbI
pe3yJibTaTOB 00y4eHHs

He npegycmoTpeHa Tema 1.1. OcHOBBI (GopMybl, ypaBHEHHUS, 3aKOHBI, 3371a4H.
KHHEMATUKH
IIncbMeHHOE KOHTPOJIbHOE
MeponpHsiTHE
Tema 2.2. OcHOBBI OCHOBHBIE ITOHATHA: BUJIbI IBUKEHHS,

He npegycMoTpeHa

TEPMOTHHAMUKH XapaKTEPUCTHKH JBHKECHHUS, BHIbI
IucbMeHHOe KOHTPOJILHOE | SHEPIHH, arPEraTHbIE COCTOSHUS BEIIECTBA
MeponpusiTue 3aKOHbI U 3aKOHOMEpHOCTH: KuHeMaTuk,
Huuamuku, [Tonoxenus
MOJIEKYJIAPHO-KHHETHIECKON TEOPUH,
VpaBHEHHS COCTOSIHUSI HIEATBHOTO ra3a.
He npegycmoTpeHa Tema 4.1. MexaHuuecKHe U | OCHOBHBIE TIOHSTHS: SJIEKTPUYECKOE TIOJIE,
3JIEKTPOMArHUTHBIE MarHUTHOE TI0JIE, DIIEKTPOMATHUTHOE

Kosie0aHusl U BOJHBI
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

KosebaHue, TOK, HalpsDKEHUE,
COTPOTHUBJIEHUE, TTPOBOTHUKH,
JTUDIIEKTPUKH, TIOTYTIPOBOTHUKH, paboTa U
MOIITHOCTb JJIEKTPUUYECKOTO TOJIsI.3HAUCHUE

3JIEKTPOMArHUTHON MHIIYKIIUH,
BBICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX
Koae0aHnii, raJiIbBAaHNYECKUX DJIEMEHTOM

Tema 5.1. DnemeHThI
KBaHTOBOH (U3UKU
HTorosoe KOHTpPOJIBLHOE
MeponpusiTue

He npeaycmoTpeHa

OCHOBHBIC ITIOHATHSA 11O TCMaM:
KHMHCMATHKa, JTUHaMHUKa, TCpMOIMHAMUKA,
QJICKTPOJMHAMHKA, KBAHTOBAsA (1)I/I3I/IKa

OCHOBHBIC MAaTEeMaTHYECKHE 3aBUCUMOCTH B
TeMax: KHHEMaTHKa, THHAMHUKA,
TEepMOAMHAMHUKA, 3JIEKTPOANHAMUKA,
KBaHTOBas (hM3MKa, ONITHUKA

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

Tema 1.1. OcHOBBI KHHEMATHKH

HpOI[OJ'DKI/ITeJ'IBHOCTB IMPOBCACHUA MCPOIIPUATHUA HpOMe)I(YTOqHOﬁ arrectanuu: 1 yaca

YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcuMalbHBIN 6ann, BBICTABIISICMBIN 3a MCPOIIPUATHUC HpOMCH(YTOqHOﬁ aTTCCTAallun. 0

[Ipoxoanoii 6am: 0

Iloka3aTeny oeHUBAHUA

Banabl



Svetlana
Не предусмотрена

Svetlana
Не предусмотрена

Svetlana
Не предусмотрена

Svetlana
Не предусмотрена


3HaACT 3aKOH

[ULIET YPAaBHEHUE PEAKLIUU

MOJKET COCTAaBUTH (POpMyITy

YMEET pelaTh 3a71ady

DN | | D

Tema 2.2. OCHOBBI TEPMOAHMHAMUKH

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HACHI CAMOCTOSITEIbHON PadoThI
MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 30
[Tpoxoxnoii 6amr: 13

Iloka3aTeu OHeHUBAHUA

Banabl

BJIaJICTh OCHOBHBIMHU ITIOHATHUAMU: BUJIbI IBHXKCHUS, XapaKTEPUCTUKU JABUKEHUS, BUJIbI SJHEPI UM,
arperatHble COCTOSIHUSA BellecTBa. Pemars 3a1a4u MpoCcTOro ypoBHs Ha 3aKOHBI U
3akoHoMepHocTH: Kunematuku, JlnHamuku, [1onoxxeHnss MONEKyJIsspHO-KUHETHUYECKON TEOPHH,
VYpaBHEHHSI COCTOSHHUSA UICAIBHOTO Ta3a.

13

YMeTh 000CHOBBIBaTh CBSA3b QYHIAMEHTAIBHBIX 3aKOHOB C PU3NYECKUMHU SIBJICHUSIMH

Pemate 3a1aun 6osee C10KHOTO ypOBHS Ha 3aKOHbI M 3aKOHOMepHOCTH: KuHemaTuky,
Junamuku, [1om0xeHNsT MOJIEKYJIIPHO-KUHETUYECKON TEOPUH, Y PaBHEHUSI COCTOSTHUS
UJCABHOTO Ta3a.

Tema 4.1. Mexanu4yeckue U JIEKTPOMATHUTHbIE KOJIe0aAHNSI U BOJIHBI

[IpoaomKUTETEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus npoBeeHUSI MEPONPHUATHUS: B HACHI CAMOCTOSITeIbHON PadoThI
MakcumanbHbIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[Ipoxonnoii 6amn: 13

Iloxka3aTeyu oHeHUBAHUA

Banabl

BJIaIETh OCHOBHBIMM IOHATUSMU: IEKTPUUYECKOE 110JI€, MATHUTHOE I10JI€, JJIEKTPOMATrHUTHOE
Kosie0aHue, TOK, HallpsKEHHUE, CONTPOTUBIIEHUE, TPOBOIHUKY, TUAIEKTPUKH, MTOJIYTIPOBOIHUKHY,
paboTa ¥ MOIIHOCTH AJIEKTPUYECKOTO TOJIL.

13

YMETh NPOBOAUTH PACUETHI CONMPOTUBICHUS, HATPSHKEHUS, CUIIBI TOKA, MOIIIHOCTH, pacxoaa
SHEPTUU

10

OOBCHATE 3HAYEHUE U MMPUMCHCHHUC : BHGKTpOMaFHI/ITHOﬁ HWHAYKIOWH, BBICOKOYAaCTOTHBIX
OJICKTPOMArdHuTHBIX KOJ'IC6aHI/II\/’I, TaJJbBaHUYCCKUX 3JICMCHTOB

Tema 5.1. Di1eMeHTBI KBAHTOBOM (PU3UKHU

[Ipo1omKUTETBHOCTE TPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B Yachl ayAUTOPHOH padoThI

MaxkcruMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
[Ipoxoanoii 6an: 20

Iloka3atenn oeHNBAHUS

Banabl

YMCThb pCIIaTh 3aja4 Ha OCHOBHBIC MATCMATHYCCKUC 3aBUCUMOCTHU B TECMaX: KUHCMATHUKa,

20




JUHaMHKa, TCPMOANHAMUKA, SJICKTPOJHNHAMHUKA, KBAHTOBAsA (1)143141(3, OIITHKa

BJIaACTb OCHOBHBIMU IMOHATHSA 110 TEMaM: KUHCMATHKA, IMHAMHKA, TCPMOJUHAMUKA, 20
QJICKTPOJHMHAMHKA, KBAHTOBAsA CI)I/ISI/IKB.

Buja MeponpusiTusi NpoMeKyTOYHOI aTTecTanuu : He npexycmorpeHo
MakcumajibHO€e KoanuecTBo 0asioB : 100

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIsA

Koutposimpyemblie 3jieMeHTbI
pe3yJabTaTOB 00y4eHHsI

He npegycmMoTpeHa

Tema 6.3. Merajuisl 1

OCHOBHBIC ITOHATHA: KJIaCChl, CTCIICHb

HEMETaJIJIBI OKHUCIICHUS, AJIEKTPOJIUT: CUIIbHBIM,

IncbMeHHOE KOHTPOJILHOE | CITa0bIi, OKUCIIUTENh, BOCCTAHOBUTENb, pH;

MEPONPUSITHE MIPUHIUITBI B3aUMOJICUCTBHS: B PEAKIIUSIX
Uaymux 6€3 M3MEHECHHsI CTCTICHU
okucieHus, ruaposuza , OBP;mpuknagnoe
3HAYCHUC XUMUYCCKHUX BEIIMYUH U
MPOIECCOB

He npegycmoTpeHa Tema 7.3. OCHOBHBIE ITOHATHUSA: KJIACChl OPraHUYECKUX
Kucnoponconep:xariue COEMHEHHI: yTIIEBOJAOPOAbI, CIIUPTHI,

OpraHUYecKrue COeAMHEHUS
IIncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

aJIbACTUBI, Kap60HOBLIC KHUCJIOTBI HUX
IIPOU3BOJHBIC; U30MCPUSA, TUIIBL
XHUMHUYCCKUX peaKHHﬁ.HpHHHHHH pCaKHHﬁI

IMPUCOCANHCHUSA, 3aMCIICHUA, OKHUCJICHU,
OTHICIUICHUSA, ITOJIMMEPHU3AlINH,
3TCpI/I(I)I/IKaL[I/II/IHpI/IKJIa,Z[HOC 3HA4YCHHC

OCHOBHBIX KJIACCOB OPTraHUYECKUX
COEIMHEHUN

He npegycmoTpeHa

Tema 7.3.
Kucnoponcoaep:xariue
OpraHUYecKUue COeANHEHUS
ITucbMeHHOe KOHTPOJIbHOE
MeponpusiTue

OCHOBHBIE ITOHATUSMHU: KIIACChI, CTEIIECHb
OKHCJIEHUS, DJIEKTPOJIUT: CUIIbHBIM,
cJ1a0bIil, OKUCIIUTENh, BOCCTAHOBUTENb, pH;
KJIACChl OPTAaHUYECKUX COCTMHEHUN:
YIJIEBOAOPOABI, CIIUPTHI, AJIbIETUABI,
KapOOHOBBIE KUCIIOTHI M UX TPOU3BOHBIE;
M30MEpHsl, TUIIBI XUMUYECKUX PEAKIUN

Tema 6.3. MeTa/LlILI 1 HEMETAJLIIbBI

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0, BEICTAaBIIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxonnoii 6amn: 13



Alex
Не предусмотрена

Alex
Не предусмотрена

Alex
Не предусмотрена


Iloka3zaTenn oeHNBAHUS banabl

BJIaACTb OCHOBHBIC ITIOHATUAMMU: KJIACChI, CTCIICHb OKHUCJICHHUSA, DJICKTPOJIUT: CI/IJ'ILHI)II\/'I, cna61,1171, 13
OKHUCIHNTCIIb, BOCCTAaHOBUTCIIb, pH;YMeTL COCTAaBJIATH PCAKIIUHN ITPOCTOTI'O0 YPOBHHA

3HATh MEXaHU3MBbI TEOPUH AIEKTPOIUTUUECKON TUCCoLUauu, Tuaponusa , OBP; 10

YMCTb 000CHOBBIBATH MMPUKIAAHOC 3HAYCHUC XUMHUYCCKUX BCIIMYHUH U IIPOLCCCOB

Tema 7.3. Kuciopoacoaep:kanue oprannyecKue coeJuHeHust

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13

IToka3aTe/in OlleHHUBAHHUS Banasl

BJIAACTb OCHOBHBIMH INOHATUSAMU : KIIACChl OPTaHUYCCKUX COC,HPIHGHI/Iﬁi YIJIIEBOAOPOAbI, CIIMPTHI, 13
aAJIbACTUBI, Kap6OHOBI)Ie KHCJIOTBI U UX IPOU3BOJHBIC; U3OMEPHA,3HATh THUIIbI XUMHUYCCKHUX

peaKuHﬁ. IIMCaTh OCHOBHBIC THUIIbI XUMHUYCCKUX peaKIII/Iﬁ AJI JaHHOTI'O KJIacCa OPraHuYCCKUX

COCIMHEHHH

000CHOBBIBATh MPUHIIUIIBI PEAKIIUNA: TPUCOCANHEHHUSI, 3aMEILIEHHUs, OKHCICHUS, OTIICTICHUS, 10
HOJ'[I/IMepI/IBaIII/II/I, 3T epI/I(l)I/IKaIII/II/I B peaKIII/ISIX OpFaHI/ILIGCKI/IX COGI[I/IHGHI/Iﬁ

0XapakTepu30BaTh MPUKIATHOE 3HAUEHHE OCHOBHBIX KJIACCOB OPTaHMYECKUX COCIUHEHUN 7

Tema 7.3. Kuciopoacoaep:kanjue opraHnyeckue coeJuHeHust

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 20

IToka3aTe/in OlleHHUBAHUS Banasl

BJIaJI€Th IPUHLUIIAMU B3aMMOJEHCTBHS: B pEaKMAX UAYIUX 0€3 W3MEHEHHs CTEIEeHU 20
oKucJeHus, ruaponusa , OBP;BianeTs npuHIMIaMU B OPraHUYECKUX PEAKLIUAX:

IMPpUCOCAUHCHUS, 3aMCIICHUS, OKHUCJIICHUS, OTIICIUICHUSA, ITOJIMMEPU3alIUU, 3Tep1/1¢)1/11<au1/11/1

Brnageth OCHOBHBIE MOHSATUSIMU: KJIACCHI, CTETICHb OKUCIICHUS, AIEKTPOJIUT: CUIIbHBIHN, CIa0bIH, 20
OKHCJIUTENb, BOCCTAHOBHTEIb, pH;KJIacChl OpraHM4ecKuX COCTMHEHUN: YTII€BOIOPOIbI, CTUPTHI,

aAJIbACTUBI, Kap6OHOBI)IC KHCJIOTBI U UX IPOU3BOJAHBIC; U30OMEPUs, TUIIBI XUMHUYCCKUX peaKIII/II\/’I

Bujx MeponpusiTusi npoMe:KyTouHOii arTecTanuu : J{uddepeHnupoBanubiii 3a4eT

Cnoco0 npoBeeHnsi MepoONpUATHS POMEKYTOYHOM aTrTecTanuy : OlEHKa 10 JUCLMIUIMHE B paMKax
MIPOMEKYTOYHOM aTTECTAIIMK OTIPEIENIIETCSl Ha OCHOBE 0aJIOB, HAOpAaHHBIX 00YYaIONIMMCS Ha KOHTPOJIBHBIX
MEpPOIPUATHSIX, IPOBOJAUMBIX B TEUEHHUE YUEOHOI0 IIEPUOAA.

MakcumajibHOe Ko1n4ecTBo 0asios : 100

KounBepranust 6a,1710B B 0TMETKH

«oTauauo» - otr 81 mo 100
«xopomo» - ot 61 no 80



«YAOBJIETBOPHUTEJBHO» - OT 46 110 60
«HeY/I0BJIeTBOPHUTEJIbLHO)» / «He3aUYTeHo» MeHee 46 Oaruia

KoMmnerennus

Meponpusitue
TeKYyLIero KOHTPOJIA

KonTposmpyemblie 3jieMeHTbI
pe3yJibTaTOB 00y4eHHs

He npegycmoTpeHa

Tema 8. Kitetka—enununa
KU3HENIEATEIIbHOCTH
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

XHUMHUYECKHUM cocTaB KiIeTKH. OCHOBHEIE
OpraHMYECKUE COCTUHEHUS KIIETKH :
JKUPBI, YTIIEBOBI, Oenku. DYHKINH
KUPOB, OEJIKOB, yrieBoa0B. HykinennoBbie
KHUCJIOThL. DYHKIMS HYKIIEMHOBBIX KUCIOT
B cuHTe3e Oenka. I'ennl. I'ennas
WHXXEHEpUs

He npegycmoTpeHa

Tema 9.1. HacnenctBeHHOCTD
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

CTPOCHUE HYKJIEHHOBBIX KHCJIOT, (YHKIIMH
HYKJICMHOBBIX KHUCJIOT B CHHTE3¢ Oenka.
I'ensl. . XpomocomHas Teopus
HaCJIeACTBEHHOCTHU. 3aKoHbl I'. Menaens
10 HACJIEIOBAHUIO MPU3HAKOB. MyTannun

He npeaycmoTpeHa

Tema 9.1. HacnenctBeHHOCTh
IIncsMeHHOE KOHTPOJIbHOE
MeponpusTue

Xumuueckuii coctaB KieTku. OCHOBHBIE
OPraHUYECKHUE COCTUHEHUS KIIETKH :
KUPBI, yTIEBOBI, Oenku. OyHKIIMH KUPOB,

0enkoB, yrieBooB. HykiienHoBsie
KUCIOTHI. DYHKIMS HYKJIEMHOBBIX KUCIOT
B cuHTe3e Oenka.l enbl. 'enHas

WHXXECHEPHS. XPOMOCOMHAas TEOPHUs
HacJIeICTBEHHOCTH. 3aKoHbI I'. Menneins
10 HACJIEJOBAHUIO MMPU3HAKOB.
XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH .
MyTauuun

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

Tema 8. KiieTka—eanuuna ;xu3HeaeaTeJILHOCTH

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHUS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHbIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 30

[Tpoxoxnoii 6amr: 13

IToka3aTeu oLleHUBAHUSA Banabl
3HATh KJIETOYHBIE MMPOIIECCHI : KIIETOYHOE JIbIXaHUE, CHHTE3 OelKa 17
3HaTh XUMHUYECKUHN coCcTaB KJIETKU. OCHOBHBIE OPTaHUYECKUE COSAMHEHUSI KIIETKH : KUPBI, 13

YTJIEBOIbI, OCJIKH. KIacCU(PUKAIUIO, CTPOCHHE,

GyHKIHH.
Buonornueckoe 3HaueHue

Tema 9.1. HacjieacTBeHHOCTH



Alex
Не предусмотрена

Alex
Не предусмотрена

Alex
Не предусмотрена


IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxonHoii 6amn: 13

IToka3aTe/in OllecHHUBAHUS Banasl
3HATh CTPOEHUE HYKJIEHHOBBIX KHCIOT, (PYHKIIMN HYKJIEMHOBBIX KUCJIOT B CHHTE3€ OenKa. [ eHbl. 13
.XpoMocoMHasi TeOpusl HACIEACTBEHHOCTH. 3aKOHbI ['. MeHiens o Hacle J0BaHUI0 MPU3HAKOB.
MyTranun
3HATh 3aJ]a4l ¥ 00JIaCTH MPUMEHEHHsS] T€HHOW WHKEHEPHUH. 3HATh MPUYUHBI MyTallMU B T€HaX 10
YMETh pelliaTh 3a/1a4u Mo Mepeade HacIeICTBEHHBIX MPU3HAKOB 7
Tema 9.1. HacsiencTBeHHOCTH
[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI
MakcumanbHbIH 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoanoii 6amt: 20
IMoka3aTeiu oLeHUBAHUS Baaabl
KJIETOYHBIE MTPOIIECCHI: CUHTE3 OelKa, KIIETOYHOE JIbIXaHue, Mepeaada HacaeACTBEHHBIX 20
MPU3HAKOB
Xumudeckuit coctaB kKiIeTku. OCHOBHBIC OPTaHUYECKUE COSUHEHUST KIIETKH : )KUPBI, YIJICBOIBI, 20

6enku. OyHKIUU KUPOB, OEIKOB, yriieBoA0B. HykienHoBbIe KUCIOTHI. DYHKIMS HYKJICHHOBBIX

KHCJIOT B CHHTE3€ OeKa.




