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Pabouass mporpamma yuyeOHO# aucuumiuHbl «EcrecTBO3HaHWe» paszpaboTaHa Ha
OCHOBe TpeboBaHuil @enepanbHOrO TOCYIAPCTBEHHOIO 00pa3oBaTEebHOTO CTaHJapTa
cpenHero obmiero oopazoBanus (ped. or 11.12.2020r.) u @eaepanbHOro TOCYIapCTBEHHOTO
00pa3zoBaTenbLHOTO CTaHJapTa CcpeaHero MpoecCHOHAIBHOTO 00pa3oBaHUsA IO
cneunanbHoctd  44.02.01 JlomkonsHoe oOpazoBaHue, ¢ yuerom IlncemMa MuHOOpHayKH
Poccun «O nHampaBneHWH AOpaOOTAHHBIX PEKOMEHIAIMA IO OpraHU3aIud TOJTYYCHHS
cpeaHero oOmiero o0Opa3oBaHMs B Mpelelax OCBOGHHS 00pa3oBaTENbHBIX MPOrpamMMm
cpenHero mpodeccHoHaTbHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHHS C
ydeToM TpeOoBaHUN (QenepalabHbIX T'OCYAAPCTBEHHBIX 00pa3oBaTENbHBIX CTAHAAPTOB H
MoJTy4aeMon mpodeccuu Uitk CrelruaaIbHOCTH CPeIHEro MpodhecCuoHaTbHOTO 00pa30BaHUS
B penakuuu 2017 rona, Konuenmuu npenojaBanus o01eo0pa3oBaTeNbHbIX JAUCIUILIUH C
y4eToM MNpo(decCHOHATbHOM HampaBIE€HHOCTU MPOrpaMM CpPEeAHEro Mpo¢ecCHOHAIBLHOTO
o0pa3oBaHMs, pealin3yeMbIX Ha 0aze OCHOBHOIO 00mIero oOpa3oBaHUs (paclopsKeHHE
Munnpocserienuss Poccun ot 30.04.2021  NeP-98) u  mpuMepHOW — IpOrpamMMbI
o061meo0pa3oBaTebHON ydeOHON TuCHMITINHBI «EcTecTBO3HaHME» A MPO(HECCHOHAIBHBIX
o0Opa3oBaTeNbHBIX OpraHMU3alli, peKoMeHJI0BaHHOW @enepanbHbBIM TOCYJapPCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT Pa3BUTHSA 00pa30BaHUS
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MNOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma 0011e00pa3oBaTeIbHON y4eOHOI JUCITATIITAHBI
«EcTecTBO3HaHMe»  nIpenHa3HaueHa I8 U3ydeHus  ectecTBo3HaHus B [TIOY
«BOpKyTHHCKUI  MeAarornyeckuii  KOJIEIK», peanu3yommM  00pa3oBaTeNbHYIO

IporpamMMy CpeaHero ooIero oopa3oBaHus B IpeaeIax OCBOSHHS IPOTrPAMMBbI TOATOTOBKH
cnenuanuctoB cpeanero 3seHa (IITICC3) CIIO mo cnenmansaoctr 44.02.01 JlomkoapHOE
oOpa3oBanue (yriyOJeHHOW TMOATOTOBKH) Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUs
(rymaHUTapHBIN TPOGUIIH).

Pabouas nporpamma pa3paborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obero
o0pa3oBaHMs, TNPEABABISEMBIX K CTPYKTYpE, COJEPKAHHUIO M pe3yJlbTaTaM OCBOCHHUS
y4eOHOU JUCIHUILTUHBI « ECTeCTBO3HAHUEY.

Copepxanne mnporpammbl «EcTecTBO3HaHUE» HAMpaBICHO Ha JIOCTH)KEHUE
CHEAYIOUIMX LeJei:

- c(hOpMUPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHON KapTUHBI MUPA;

- dbopMUpOBaHHE TMOHUMAHHS B3aHMOCBS3M M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX
HayK,

- c()OPMHUPOBAHHOCTh TIOHMMAHHUsSI BIUSHUS €CTCCTBCHHBIX HAYK Ha OKPYKAIOIIYIO
cCpeny, OJKOHOMHYECKYI0, TEXHOJIOTMUYECKYI0, COIIMAIbHYI0O M JITHUYECKYI cdepbl
JeSITeIbHOCTH YEJIOBEKa;

- CO3/IaHM€ YCJIOBUH JUIS PA3BUTHS HABBIKOB YU€OHOM, MPOEKTHO-UCCIIE0BATENHCKOM,
TBOPYECKOH JIeATEIHHOCTH, MOTUBAILIMU O0yUJAIONTUXCS K CAMOPA3BUTHIO;

- c(OpPMUPOBAHHOCTh ~ YMEHHH  aHalIM3UpOBaTh, OICHUBATh, IMPOBEPATH HA
JOCTOBEPHOCTh M 00001IaTh HAyYHYIO0 HH(DOpMAIIHIO;

- c(OpMUPOBAHHOCTh HABBIKOB  0Oe30MacHOil paboThl BO BpeMsi MPOEKTHO-
WCCIICIOBATENILCKOH M JKCIICPUMEHTAILHON  JIEATSIIBHOCTH, TPU  HCIIOH30BAHHUH
1abopaTopHOro 000pyIOBaHUS.

Pabowas mporpamma BKIIO4aeT B ce0sl TPM OCHOBHBIX pasfenia, 00JIaJarole
OTHOCHUTENIbHOM CaMOCTOSATEIHHOCTHIO U LIEJIOCTHOCTHIO: «buonorusy, «duszmnkay, « XuMus»
00eCTIeUNBAOIINX TOJATOTOBKY KBATM()UIIMPOBAHHBIX CIICIIUAIMCTOB CPETHETO 3BEHA IIO
cneuuansHocTu 44.02.01 JlomkonsHoe 00Opa3oBaHue.

W3ydyeHne wmaTepuanza 1o BCEM TeMaM 3aKpeIUIIeTCs MPOBEJACHUEM MPAKTUICCKUX
3aHsaTUid. V3nmoskeHune ydeOHOro Marepuana TMPOBOJUTCS C MPUMEHEHHWEM TEXHHUYECKUX
CPEACTB W ayJHOBU3YAIbHBIX CPEJICTB OOYYCHHMS: KJIACCHAs JOCKA, HOYTOYK, CIIaliJIOBBIH
MIPOEKTOP, CIIAiI0OBBIC MPE3CHTAIINH 110 TeMaM, TIaKaThl, BUICO(PUIbMBI.

Pabouas  npoepamma  yuebnou  oucyunaunvr  OV/].10  Ecmecmeoznanue
npeodycmampusaem peanuzayuro 0CHO8HbIX Hanpasienull Pabouetl npoepammel 6ocnumanust
cmyoenmog [TIOY «BIIK» no cneyuanonocmu 44.02.01 Jowxonvnoe obpazosanue
nOCpeOCmeoM 6KIIOYEHUS. 6 CoO0epucanue OUCYUNIUHbL U MemOOUKy Npenooasanusl
PAa3Ho00Opa3HLIX (PopM Opeanu3ayuu OesimelbHOCMU CMYOEHMOo8, Memoo08 U NPUeMos
00yYeHUsl, HanPABIeHHbIX HA TUYHOCMHOe pa3eumue, COYUaIU3ayuo U npogheccuoHalbHoe
cmanognenue 00y4arouuxcs.

B pabouyto nporpamMmy BKIIFOUEHO CO/IEpKaHKE, HATIPaBIeHHOE Ha () OPMUPOBAHUE Y
CTYJCHTOB KOMITCTEHITMH, HEOOXOMUMBIX I KAadeCTBEHHOIO OCBOCHHS IPOTPAMMEBI
MOATOTOBKH CIEIUAIKMCTOB CPEAHETO 3BE€HA CIIEIMATBHOCTU «J{oImKoIpHOE 00pa3oBaHUE)



OBIIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
«ECTECTBO3HAHMUME»

EcrecTBO3HAaHME BKIIIOYAE€T MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpacieu, W3
KOTOPBIX HauOojee BaKHbIMU SABIAIOTCS (u3MKa, XUMUA U Ouosoruss. OHO OXBaThIBAET
IIMPOKHIA CIIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB NPHPOJIBI, KOTOPHIE
MOKHO pacCMaTpUBATh KAK €IUHOE LIETIOE.

EcrecTBeHHOHay4HbIE 3HAHUS, OCHOBAaHHBIE HAa HHUX TEXHOJOTHH, (HOPMHUDPYIOT
HOBBII 00pa3 >ku3HU. BbICOKOOOpPa30BaHHBIN YEIOBEK HE MOXET JUCTAaHLUPOBATHCA OT
(byHIaMEHTAIBHBIX 3HAaHUH 00 OKpYXKAIOIIeM MHUpE, HE PUCKYs OKa3aThCsl OECIIOMOIIHBIM B
npoecCHOHATIBLHON JesITeNnbHOCTU. JIF000€ NepCcrneKTHBHOE HAIPABICHHUE JESTEIbHOCTH
YeJoBeKa MPSAMO WM KOCBEHHO CBS3aHO C HOBOM MaTepualbHOW 0a30if M HOBBIMH
TEXHOJIOTUSIMU, U 3HAHUE UX €CTECTBEHHOHAYYHOH CYIIIHOCTH — 3aKOH YyCIeXa.

EcrecTBO3HaHMe — HeoTbeMJIeMas COCTABIIOIIAs  KYJbTYPBL:  OIPEAEIss
MHUPOBO33pEHHUE YEJIOBEKAa, OHO MPOHUKAET U B TYMaHUTApHYIO cdepy, U B OOLIECTBEHHYIO
XKU3Hb. PallMOHAIBHBIN E€CTECTBCHHOHAYUYHBIM METOJ, C(POPMHUPOBABIIUNCA B pPaMKax
€CTECTBEHHbIX HayK, 00pa3yeT eCTeCTBEHHOHAy4YHYIO KapTHHY MHpa, Hekoe OOpa3Ho-
¢bunocodckoe 0000IICHNE HAYIHBIX 3HAHUH.

buonorust — coctaBHas 4acTh €CTECTBO3HAHMUA. JTO HayKa O >KMBOHW npupoze. OHa
M3Yy4aeT pacTUTEIbHBIN, )KUBOTHBII MUp U YEJIOBEKA, UCIOJb3Ysl KaK COOCTBEHHBIE METO/IBI,
TaKk ¥ METOJbl JIPYIMX HayK, B YaCTHOCTH (PU3MKH, XMMUU U MaTeMaTHKHU: HAOIIOJECHHUS,
JKCIIEPUMEHTBI, HCCIEAOBAaHUS C IIOMOIIBIO CBETOBOI'O M JJIEKTPOHHOIO MHUKPOCKOIIA,
00pabOTKy CTAaTUCTMYECKUX JIAHHBIX METOJAaMH MaTeMaTHYeCKOW CTATUCTUKU M JIp.
buonorus BeISIBISET 3aKOHOMEPHOCTH, NMPUCYLIUE )KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM
quciae 0OMEH BeIECTB, pOCT, pa3MHOKEHHE, HACIEICTBEHHOCTb, H3MEHUYHUBOCTb, IBOJIIOLHIO
U 1p.

OCHOBY ecTecTBO3HaHMS MpeACTaBiIsgeT (pU3MKa — Hayka O MPUPOJE, U3ydarouias
HauOojee BaKHbIE SBJICHMS, 3aKOHbl M CBOWCTBAa MaTepuajgbHOro mupa. B Qusuke
YCTaHABIIMBAIOTCSA YHUBEPCAJIBbHBIE 3aKOHBI, CIIPABEIJINBOCTh KOTOPBIX MOJATBEPKIAETCS HE
TOJIBKO B 3€MHBIX YCJIOBUSX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO M BO Bcel Beenennoii. B
3TOM 3aKJIIOYaeTcs OAMH M3 CYLIECTBEHHBIX MPHU3HAKOB (U3UKU Kak (hyHIaMEHTaIbHOM
Hayku. du3nka 3aHUMaeT 0cob0e MECTO CpPEelIN €CTECTBEHHBIX HAayK, I03TOMY €€ MPUHSTO
CUMTaTh JUAEPOM €CTECTBO3HAHUA. ODTOT pas3fien SBIAETCS CHCTEMOOOPa3yIOUIUM JUIs
JPYTUX pa3/ieloB yueOHOW AMCHUMIINHBI, OCKOIbKY (PU3HMUYECKUE 3aKOHBI JIEXKAT B OCHOBE
COJIepKaHusl KypCOB XMMUHU M OUOJIOTHH.

EcrecTBO3HAaHME KaK HayKa O SIBJICHHUAX M 3aKOHAX MPUPOJBI BKIIOUYAET TAKKE OHY
U3 BaXKHEHIINX OTPACIEH — XUMHUIO.

XuMHSI — HayKa O BEIECTBAaX, MX COCTAaBE, CTPOCHUH, CBOWCTBAaX, MPOLECCAX
IIPEBPALIEHMS], UCIIOJb30BAaHUN 3aKOHOB XMMHM B IPAKTHUYECKON NEATENBHOCTH JIIOJEH, B
CO3JJaHUHU HOBBIX MaTE€pPHAJIOB.

[lpy wm3yyeHuum ydeOHOro Marepuajga MO XHUMHUU M OHOJOTMH aKUEHTUPYETCS
BHUMaHHE OOYyYaromMXCcsi Ha JKM3HEHHO BaXKHBIX OOBEKTaX MPUPOJBI U OpraHu3Me
yenoBeka. JTo ruapocdepa, armochepa u 6uocdepa, KOTOpble paCCMATPUBAIOTCSA C TOUKH
3pEHHS] XUMUYECKUX COCTABOB WU CBOMCTB, UX 3HAYEHMS IS JKM3HEIACATEIbHOCTH JIIOJIEH,
9TO COAEpKAHME, OCBEIIAIOIIEE POJb BAKHEHIIMX XMMHUYECKHX JIEMEHTOB B OpraHU3MeE
YeslioBeKa, BOIPOCHI OXPaHbI 3J0POBbs, MPOPIIAKTUKHN 3a00JI€BaHUIN U BPEIHbBIX MPUBBIUEK,
MOCTIE/ICTBUI N3MEHEHHSI CPe/Ibl OOMTAaHUS YeIOBEKa JIJIs YeJIOBEUeCKOM IMBUIIM3AIINY.

3amMeTHOE MECTO B COJCPKAHWHM Yy4eOHOW JUCHUIUIMHBI 3aHUMAET Y4eOHBINA
MaTepHual, He TOJIbKO (POPMHUPYIOLINI €CTEeCTBEHHOHAYYHYIO0 KapTHHY MHUpPA Y CTYJEHTOB,
HO M pAaCKpBIBAIOIIMKM IPAKTUYECKOE 3HAYCHHE €CTECTBEHHOHAYYHBIX 3HAHUM BO BCEX
cdepax KHU3HH COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE B TyMaHUTApHOH cdepe.

B unenom yuebnas nmucnmmuimHa «EcTecTBO3HaHWE», B COACPKaHUHM KOTOPOM



BEAYIIMM KOMITIOHEHTOM SIBJIIIOTCS HayyHble 3HAHWS M Hay4Hble METOJbl IO3HAHUS,
MO3BOJISIET CPOPMUPOBATH y OOYYAIOIUXCS LEIOCTHYI0 €CTECTBEHHOHAYYHYIO KapTHHY
MHUpa, OPOOYyIUTh y HHUX OSMOLMOHAIBHO-IIEHHOCTHOE OTHOIICHHE K H3Yy4aeMOMY
MaTepually, TOTOBHOCTb K BbIOOpY AEHCTBHM OIpeNesieHHONM HalpaBiI€HHOCTH, yMEHHE
KPUTUYECKH OLIEHUBATh CBOU U UY>KHUE JEUCTBUSI U MOCTYIIKH.

N3yuenne oOmeoOpa3oBaTenbHOW yueOHON aucuumianHbl  «EcTecTBO3HaHHE»
3aBepIaeTcs NOABEICHNEM UTOTOB B (hopMme nudhepeHIupOBaHHOTO 3a4eTa.

B ycnoBusx HeGnaronpusaTHON CaHUTApHO-3MUAEMUOJOTHYECKOM CUTyaluu 1 (Win)
BBEJICHHBIX OrpaHuueHud Ha 1noceumeHue Komnemkxa mnporpaMma peainsyercss C
UCIOJIb30BAHUEM JIUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOIMH UM  3JIEKTPOHHOTO
obyuenus (manee — JJOT u 20).

IIpu peanmuzanuu nporpammbel ¢ ucnoib3oBannemM JOT m D0 npenonaBarenb
obecrieunBaeT  JAOCTYym K  WHPOPMAIMOHHBIM  CHCTeMaM ®  HMH(OpPMAIMOHHO-
TEJIEKOMMYHHUKAI[HOHHBIM CETAM:

— miardpopma ZOOM (BueoKOH(]PEPEHIICBA3D);

— Google Classroom (co3manuwe, pacnpocTpaHEHHE U OLEHKAa  3aJaHHil
6e30yMaXHBIM CIIOCOOOM);

— Supexc.Y4yeOHUK (mnardopma IPEJOCTaBIIAIONIAs TEXHOJIOTUYECKYIO
BO3MOKHOCTb JUIsl OpTraHU3aLUU TUCTAHIMOHHOTO O0yUYEeHHMS);

— Googleforme (ommaliH-UHCTPYMEHT JUIS co3laHus (opM OOpaTHOW CBS3H,
OHJIAMH-TECTUPOBAHUI U OIIPOCOB);

— LearningApps.org (Mcmonb30BaHue OOLIETOCTYIHBIX HHTEPAKTUBHBIX MOJyJIECH
(yrpaxHeHUM) B Ka4e€CTBE HE3aKOHYCHHBIX YU€OHBIX €IUHUIL);

— Skyeng (uudpoBast obpazoBarenbHas cpena);

— Online Test Pad (koHCTpYKTOp 00pa30BaTENbHBIX OHJIANH-TECTOB);

— Poccuiickas snexkTpoHHas mikona (MHGOpPMAIMOHHO-00pa3oBaTelbHAas cpeja,
o0beuHsAIomas 00yJaroIerocsi, YUuTens, poAUTENs U OTKPbIBAIOMIAS PAaBHBIM JIOCTYN K
Ka4eCTBEHHOMY 00IIIeMy 00pa30BaHHIO HE3aBHCUMO OT CONMOKYIIbTYPHBIX YCIOBHUH);

— CoBpemMenHast oOpa3oBatenbHas cpena S-kimace (uudpoBoil oOpa3oBaTeNbHBIN
pecypc s HIKOJIBHMKOB: CHUCTEMa OHJIAMH-3aHATHI, IUCTAHIMOHHBIA TPEHUHI IO
MIOJITOTOBKE K 9K3aMEHaM);

— Skysmart (MHTepakTHBHas pabovas TETpaab);

— Jetm u Hayka— Kypchl 1O IIKOJIBHOW MporpaMMe ¢ YriayOJIeHHeM W
paciipeHremM (OMoI0rus, XUMHUsI, MaTEMaTHKa U OKPYXKaroIIUi MUp);

— IlkonbHbIH [TOMOUTHUK — /I TOTIOJIHUTENbHBIX 3aHATUH 110 Pa3HBIM MpeaAMeTaM
HIKOJIbHOM MPOTpaMMbl: PYCCKHH A3bIK, MaTeMaTHKa, TEOMETpPHUs, anreopa;

— AnroputMmuka (mporpamMma  AMCTaHLMOHHOTO  OOy4YeHHs  0Oydaroluxcs
nH(pOpPMAaTHKE U TPOrPaMMHUPOBAHUIO);

— HavanbHas mikona — cOOpHUK YpOKOB HauyalbHOM mIKoJbl ¢ 1 mo 4 Kiacchl 1o
BCEM IIPEIMETaM;

— Yuu.py. — UHTEepaKkTUBHasl oOpa3oBaTeibHas OHJalH-TIIaTdhopMa;

— HHble HHTEpHeT-pecypchl: DenepanbHbiil nopTan «Poccuiickoe oOGpa3oBaHue»,
ConmanbHas ceTb paboOTHUKOB oOpazoBanusi «Hama cerb», LlenTp mpodeccruonanbHOro
obpazoBanus OPI'AY «DUPOy», Komu pecniyOnrKaHCKUN WHCTUTYT Pa3BUTHs 00pa3oBaHUs,
cailt UznatenbctBa  «IIpocBemienne», OOpazoBarenbHbli  moptan  MHOYpOK,
MesxayHapoiHblid o0pa3oBaTenbHbIi optat MAAM u np.

B nepuon HeGmaronpusTHOM CaHUTAPHO-IMUAEMUOJIOIMYECKON CUTyaluuu U (WJIH)
BBEJICHHBIX OrpaHMuYeHuil Ha mnocenieHne Kosulemka TeKylmMil KOHTPOJIb 3HAHMH,
MPOMEKYTOUHAs aTTeCTAlUs CTYJAEHTOB MPOBOAUTCS ¢ ucnonb3oBanuem JOT u 0.
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MECTO YUYEBHOM JIJUCHUILJIMHBI B YYEFHOM ILIAHE

VYueOnast nucuuruinHa «EcTecTBo3HaHHe» SBIsIETCS YU4EOHBIM MPEIMETOM IO
BbIOOpY U3 00s3aTenbHON npeameTHon obOnactu «EcrectBennsie Hayku» PI'OC cpennero
o0mero oopa3oBaHusl.

YyeOHast TUCHUIUIMHA U3ydaeTcsi B 00IIe00pa30BaTeIbHOM IUKIIC YYeOHOTO IIaHa
cnermanbHocT  44.02.01 JlomkonpHOe oOpa3oBaHWe Ha ©0a3e OCHOBHOIO OOIIETO
00pa30BaHMs C MOJIYICHUEM CPETHETO O0IIero 00pa3oBaHusl.

Peanuzamust  pabouelr  mporpammsl  «EctecTBO3HaHHE» paccuMTtaHa  Ha
MakCHUMaJbHYI0 Harpy3ky - 193 wyacoB, B TOM uucie: 00s3aTelbHYIO ayIUTOPHYIO
yueOHYI0 Harpy3ky oOyudarommxcs - 135 4acoB; BHeayAMTOPHYIO (CaMOCTOSTEILHYIO)
paboty obyuaromuxcs - 58 yaca.



PE3YJBTATHI OCBOEHUS YYEFHOM JUCIUILIUHBI

OcBoenue conepkanus ydeOHOW aucuuiuimHbl  «EcTecTBo3HaHue» obecrneunBaer
JOCTHKEHHE CTY/ICHTAMU CIICAYIOMIUX Pe3yIbTaTOB

®  JIUYHOCHIHDBIX:

—  YCTONYMBBIA MHTEpEC K HCTOPUU M JIOCTHIKEHUSM B OOJACTH €CTECTBEHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHBIC HAYKH,

- TOTOBHOCTbH K IPOAODKEHHI0 00pa3oBaHUs, MOBBIIICHUIO KBalU(UKaUU B U30paHHOMN
npodecCHOHATLHON ACSITETFHOCTH C HWCIOJIh30BAaHUEM 3HAHWN B OOJACTH €CTECTBEHHBIX
HayK;

- 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMI B OOJACTH €CTECTBEHHBIX HAYK
JUIs dYelloBeKa M OOIlecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTMUYECKHUE JOCTHXKEHUS B
obnactu (pU3MKHK, XUMUHU, OMOJIOTHH ISl TIOBBIMICHUsT COOCTBEHHOTO HHTEIUICKTYaIhbHOTO
pa3BUTHS B BEIOPAHHOM MTpodeccnoHaNbHOM e TEIbHOCTH;

- yMCHHE MPOAHATU3UPOBATH TEXHOTCHHBIC ITOCICACTBUS I OKPYKAIOMIEH Cpelibl,
OBITOBOW M POU3BOACTBEHHOM €ATEILHOCTH YEJIOBEKA;

-  TOTOBHOCTH CAMOCTOSITEIILHO JOOBIBATH HOBBIC JUIS CeOsI €CTECTBEHHOHAYYHBIC 3HAHUS
C MCIIOJIb30BAaHUEM JJIsl 3TOTO JIOCTYIHBIX UICTOYHUKOB HH(POPMAIIHH;

- YMEHHC YIPABISATH CBOCH IO3HABATEIHLHOW JEATEIHHOCTHIO, MMPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAWBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE 0 PEIICHUIO
o0IIMX 33724 B 00JIaCTH €CTECTBO3HAHUS;

® memanpeomMemHbvix:

- OBJIAJICHUC YMEHUSMHU M HABBIKAMH Pa3JIMYHBIX BUJOB ITO3HABATEIHHOU JCSITEIHLHOCTU
JUISL U3YYEeHHSI PA3HBIX CTOPOH OKPYXKAIOIIEr0 €CTEeCTBEHHOTO MHUPA;

- TPUMCHECHHE OCHOBHBIX METOJIOB TO3HAaHWS (HAOJFOICHUS, HAYYHOTO JKCIICPUMEHTA)
JUIS W3YYEeHHsI Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOH KapTUHBI MHpPA, C KOTOPBIMH
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPO(eCcCHOHATBHOM cdepe;

- yMEHHE ONpeNesITh LEeNd M 3aJaud JAeATeIbHOCTH, BBIOMpaTh CpPEACTBA ISl HX
JOCTHKCHHS Ha TTPAKTHKE;

- YMEHHE HCIOJb30BaTh PA3IUYHbIe MCTOYHHMKHU Ui TOJTYYCHHsS] €CTECTBEHHOHAYYHOMU
nH()OpPMANIM U OIEHUBATh €€ JIOCTOBEPHOCTH IS JOCTHIKEHHS TMOCTABIICHHBIX IEICH H
3azauy;

®  NpeoOMemHbIX:

- copMHPOBAaHHOCTH MPENICTABICHUH O IIETOCTHOW COBPEMEHHOW €CTeCTBEHHOHAYYHON
KapTUHE MUpa, MPUPOAEC KaK EeIMHON 1EeJOCTHOM CHCTeMe, B3aUMOCBSI3U UEIOBEKa,
MIPUPOJIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoii;

- BJAJICHWE 3HAHUSAMH O HambOojee BaKHBIX OTKPBITHSIX M JOCTH)KCHHUSX B 001acTu
€CTECTBO3HAHMUS, TOBJIMSBIINX Ha JBOJIOIHUIO IMPEJICTABICHUA O TPHUPOJIC, HA Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

- c(hOpPMHPOBAHHOCTh YMEHHUS MTPUMEHSTh €CTECTBCHHOHAYYHbIC 3HAHUS JIJI O0OBSICHEHUS
OKpYXAaIOIIUX  SBIEHUH, COXpaHEHUs  3JI0pOBBs,  obecmedeHus  0OE30MacHOCTH
KU3HEJCATCILHOCTH,  OCPEe)KHOT0  OTHONIICHHWS K  TPHPOJAC,  PaIMOHAIBHOTO
MIPUPOIONONB30BaHUS, & TAK)KE BHITIOJTHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

- c(hOpPMHUPOBAHHOCTh TPEACTABICHUH O HAyJHOM METOJE II0O3HAHUS TPHUPOJBI U
CpeICTBaX H3y4YEHHS MeraMmupa, MakKpoMUpa ¢ MHKPOMHUpPA; BIaJieHUE MpHUEeMaMu
€CTECTBCHHOHAYYHBIX HAOJIOJCHHM, ONBITOB, WCCIICIOBAHUN WM OIEHKH JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yJIbTaTOB;

-  BJQJICHWC TOHATHHHBIM amnmapaToM €CTECTBEHHBIX HAyK, IMO3BOJIIOIIMM IT03HABATh
MHUp, y4YacTBOBaTh B JUCKYCCHSIX IO E€CTECTBEHHOHAyYHBIM BOIIPOCaM, HCIIOIH30BATh
pa3iauyHble UCTOYHUKU HWHGOpPMALUU ISl TOJATOTOBKHM COOCTBEHHBIX pPabOT, KPUTHUECKH



OTHOCHUTBCS K coobuiennsiMm CMU, copepxamuM HaydYHYIO HH)OPMAIIHIO;

- copMHPOBaHHOCTH YMEHUI TOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS
KaX/I0OTO 4YeJIOBeKa HE3aBUCUMO OT €ro npo(ecCHOHAIBbHOW AEATENbHOCTH, pa3inyaTh
(aKThI U OLIEHKU, CPABHUBATH OI[CHOYHBIC BHIBOJIbI, BUICTh UX CBS3b C KPUTEPHSIMHU OIICHOK
U CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEN.



COJEPKXAHUE YUYEBHOU JUCHUITJIMHBI
PA3JIEJ 1 BUOJIOI'USA
Conep:xkanue pasaena
1.5H0JI0THSI — COBOKYNMHOCTb HAYK O KMBOii Mpupo/e.
1.1. JKueas nmpupooa xax obwvexm uzyuerus oOuonocuu. IIpu3HaKU >KHBOW TPUPOJIBI.
MGTOI[I)I HAaYy4YHOTI'O IMO3HAHUA B OHOJIOTHU.
1.2. Vpoenu opeanusayuu owcusnu. XapakTepUCTHKA YPOBHEH OpraHH3allMH >KUBOU
MIPUPOJIBI.
Camocmoamenvhnas paboma
MeTo/b1 HccieIoOBaHUS )KUBOM MPUPO/IBI B OUOJIOTHH.
2.Kierka

2.1. OcHosHvle nonoswcenus kiemounou meopuu. Knemxa — cmpykmypHo

@YHKYUOHANbHAS (/leMeHmapHas) eOUHUYA HCUSHU.

2.2. Cmpoenue knemxu. [Ipoxapuomul u 3ykapuomsl — HU3IIAE U BBICIINE KICTOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYypHbIE KOMIIOHEHTHI KIETKU 3yKapuoT. Kierounoe sapo.
OyHKIMS Aapa: XpaHEHHe, BOCIPOU3BEICHUE U Mepeaada HaciaelICTBEHHON nHbopMaluu,
PETYIISIHS XUMUIECKOW aKTUBHOCTH KJIeTKH. CTPYKTYypa U QYHKIIUHA XPOMOCOM.

2.3. bBuonocuueckoe 3HaAYeHue XumMuueckux ds1emenmos. buojormueckoe 3HauYCHUE
HEOPraHMYECKUX BEIIECTB B KIETKe. YTIJIeBOAbl M JUNHAbI B KieTke. CTpyKTypa
ouonornueckne  pynkmum  O6enkoB.  CTpoeHHME — HYKJIGOTHJIOB M CTPYKTypa
nonuaykieotuaubix uerneid JJHK u PHK, ATO.

2.4. Bupycvl u 6Oaxkmepuoghacu. HekiieTrouHoe CTpOEHHE, >XU3HEHHBIM IMKI M €ro
3aBUCHUMOCTh OT KIIETOYHBIX ()OpM KU3HU. Bupycel — B030yauTenu HHGPEKINOHHBIX
3aboneBanuii. Bupyc ummyHnonedunura genosexa (B1Y).

Ilpakmuueckue 3anamus

CpaBHuTeNbHAS XapaKTEPUCTUKA CTPOCHUS KIIETOK PACTCHHM U KUBOTHBIX.

Opranuveckrie BEIECTBa KIETKU

CrpoeHune 1 pyHKIIMH HYKIEUHOBBIX KUCIOT U AT®

Pemenne nutronoruyeckux 3aaady

CpaBHUTEIIbHAS XapaKTEPUCTHKA MPOKAPHUOT, SYKAPUOT M BUPYCOB

Camocmosamenshnas paboma

Hcropust u3ydeHus KIETKH.

Ponb BoJbI Kak pacTBOPUTEINS U OCHOBHOTO KOMITOHEHTa BHYTPEHHEH Cpe/ibl OpraHN3MOB.

AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.

[Tpodpunakruka BUY-undexumn.

3.0Opranusm
3.1. Opeanuszm — edunoe yenoe.
3.2. Obmen seuwjecms u snepeuu. (OOMEH BEUIECTBOM W JHEPrHEH € OKpYyKarolien
Cpemoii Kak He0OXOAMMOE YCIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.
3.3. Cnocobnocmv Kk camogocnpouszgedenuio. [lenenue kiemku. CIIOCOOHOCTh K
CaMOBOCIIPOM3BEJICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH MHBBIX OPTraHU3MOB.

Jlenenue KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKECHHsI OpraHu3MoB. becmomnoe

pa3MHoxkeHue. [1o510BOM mporecc v MoJI0BOE Pa3MHOKEHHUE.

3.4. Ilousmue 06 unousudyanbHom (OHmMo2eHe3), SMOPUOHATLHOM (IMOpuoceHe3) u
nOCMAIMOPUOHANLHOM pazeumu. XapakTepucTuKa AMOPHOHATLHOTO u
MOCTAMOPHOHAIIEHOTO PA3BUTHS OPTaHU3MOB.

3.5. Obwue npeocmasnenusi o nacreocmeennHocmu u uzmenuusocmu. I eHeTHIEeCKast

TePMHUHOJIOTHS M CHMBOJIMKAa. HacnegoBanue mnpu3HaKoB y denoBeka. [lomoBbie

xpomocoMmbl. CIienjieHHOe C T0JoM HacienoBaHue. HacnencTBeHHble 0o0Je3HU
YeNIOBEeKa, MX MIPUYMNHBI U TPO(UIAKTHKA.

3.6./ enemuueckue  3axonomepnocmu  usmenuugocmu.  Kmnaccupukamms — popm
W3MEHUYUBOCTH. BIusiHuE MyTareHOB Ha OPraHU3M YelIOBEKa.



3.7. I[Ipeomem, 3a0auu u memoowl cenekyuu. I enemuyeckue 3aKOHOMEPHOCMU CENIeKYUU.
VYuenue H.U. BaBunoBa o 1meHTpax MHOTooOpa3us W TPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii. Perienue sneMeHTapHbIX TeHETUYECKUX 3a/1a4.
Ilpakmuueckue 3anamusn
®opMbl pa3MHOKEHUSI OPraHu3MOB. JlenieHue KIeTKH 3yKapuoT
CpaBHI/ITCHI)HaH XapPaKTCPpUCTHKA 3ap0}151mel71 YCJIOBCKA U )KMBOTHBIX
3aKOHOMEPHOCTH HACIJICIOBAHMUSL.
Pemenne reneTrueckux 3agau.
Camocmoamenvnaa paboma
MmorooOpasue Opranu3MoB.
OmnogoTBopeHue, ero ONOIOrnuecKoe 3HaYeHUE.
WupuBuyanbHOE pa3BUTHE YEJIOBEKA U €T0 BO3MOYKHBIC HAPYIICHUS.
CoBpeMeHHbIE MPEACTABICHUS O TeHE U TeHOME.
Bnusinre MyTareHoB Ha OpraHU3M YeJIOBEKa.
buortexHonorus, ee TO0CTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.
4.Bun
4.1. Deontoyuonnas meopus U ee poib 8  (DOPMUPOBAHUU  COBPEMEHHOL
ecmecmeeHHOHayyHou Kapmuusl Mupa. Bun, ero kputepuu. [lomymsamus Kak
CTPYKTypHasi €MHMLA BUJa U 3Boiouuu. CuHternueckas teopus ssomonun (CTI).
JIBIKyIIME CHITBI 3BOJIIOLIMU B cooTBeTcTBUU ¢ CTO.
4.2. Pesynomamoi  960atoyuu. CoOXpaHEHHE MHOTOOOpa3HWst BHJIOB Kak OCHOBA
ycroitunBoro pa3sutus Ouochepsl. [Ipuumubel BhIMUpaHus BuaoB. buojormueckwuii
nporpecc u OMOJIOTHYECKUH perpecc
4.3. I'unomeswi npoucxodircoerus Husznu. Y CII0O)KHEHHE KUBBIX OPraHU3MOB Ha 3emiie B
mpouecce dBoioNuH. JlOKa3aTenbCcTBa pOJICTBA UEJIOBEKa C MIICKOMUTAIOLUIMMHU
KUBOTHBIMHU. DKOJIOTHYECKHE (DaKTOPHI aHTPOIIOTEHE3a: YCIOKHEHHUE MOIYIISIIUOHHON
CTPYKTYpbl BHJA, H3TOTOBJICHHE OpPYyIUH Tpyda, MEepexoa OT PacTUTENbHOTO K
CMELIaHHOMY THIy THMTaHUs, MWCIOJb30BaHUE OTrHA. [losiBlIeHUEe MBICIUTENbHON
4.3, JCATEIFHOCTH U WICHOPA3AeIbHOH pedn. [IponcxoxieHne 4enoBeyeckux pac.
Camocmoamenvnan paboma
buonoruueckuii mporpecc 1 OMOIOrMUYECKUN perpecc.
AHTpOTIOTEHE3 M €T0 3aKOHOMEPHOCTH.
5. DKocHucTeMBbI
5.1. Ilpeomem u 3adauu sxonocuu. YdeHue o0 3KOJOTMYECKHX (pakTopax, yuyeHue o
cooO1iecTBax OpraHu3MoB, yueHue o ouocdepe.
5.2. Dxonoeuueckue gpaxkmopvi. OCOOEHHOCTH BO3JIEHCTBUS IKOJOTHUECKUX (HAaKTOPOB.
Okosornyeckas xapakrtepuctuka Buja. [lonarue o6 skonornueckux cucremax. Llemn
MUTaHus, TpopuIecKkre ypoBHU.
5.3. Buocghepa — enobanvnasn skocucmema. Yuenue B. V. BepHaackoro o Ouocdepe.
Pons sxuBbIX oprannzmoB B 6uochepe. buomacca.
5.4. bBuonocuueckuti  Kpyeosopom. buomornueckuii  KpyroBopotr (Ha TpUMEpe
KpyroBopota yriepoza). Tpanchopmariis eCTeCTBEHHBIX 3KOJIOTHYECKHX CUCTEM.
Camocmoamenvnan paboma
buoreoneHos kak 3xocucTeMa.
OcHOBHbBIE HaINpaBJIEHUs BO3JICHCTBUS YeJIoBeKa Ha Onocdepy.
ATpOLIEHO3BL.
PA3JIEJI 2 ®UBUKA
Conep:xanue pasaena
1. MexaHnuka
1.1. Bgeoenue. Mexanuueckoe Osudicenue. duzuka — GyHIaMEHTAIbHAS HayKa O
npupoje. Mexanuyeckoe aBmkeHue. Cucrema otcueta. Tpaekropus nuxenus. [1yTs.
PaBHOMepHOE MPSMOJIMHEITHOE JIBUKEHUE. CKopoCTb. PaBHOyCcKOpeHHOE
MPSAMOJIMHEHOE ABUKEHHE. Y CKOPEHHUE.
1.2. 3axonwi Horomona. IlepBolit 3akon HproTona. Mueprus. VHepiimanbHble CHCTEMBI



orcuera. Macca tena. Cuna. Bropoil 3akoH Herorona. [IpuHinun HesaBucumocTu
nerictBusa cwi. PaBHonelcTBytomas cuia. Llentp macc tena. Tpertuit 3akon HeroToHa.
[Ipumenenue 3akoH0oB Hpr0TOHA.
1.3. 3akon mazomenua. Cunvl msaxcecmu, ynpyeocmu. JIBI>KEHHE TeN MOA JEHCTBHEM
cunbl TsoxecTd. Bec Tena. @opmyinibl pacueta Beca Tena. 3akoH ['yka.
1.4. Cuna mpenus. JIBuskeHue Tena noj AeUCTBUEM CUIIbI TPEHUS.
1.5. Umnynvc. Peakmusroe osudicenue. CBOMCTBA UMITYJIbCA.
1.6. Mexanuueckas paboma. Mowmnocms. Pabora cuibl. MomHocTs. PaboTa cubl
TsoKecTH. PaboTta cuiibl ynpyroctu.
1.7. Kunemuueckasa u nomenyuanvras snepeuu. Kuneruueckas sHeprus u padora.
[ToTenumanpHas SHEPrus B rpaBUTALlMOHHOM IIOJIE.
1.8. 3axon coxpanenus mexanuueckou sHepeuu

Ilpgxmuueckue 3anamus

Pewrenue 3amau Ha Temy «MexaHUYECKOE IBUKEHUEY.

Pemrenne 3anaud Ha Temy «Btopoii 3akoH HeroToHay.

Pemenue 3anau Ha Temy «CHIIBI TSKECTH, YIIPYTOCTH.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS OT Beca Tela.

Pemenne 3anau Ha Temy «MMirysbc. PeakTHBHOE IBUIKEHHEY.

CocraBreHre KOHCIEKTa 10 Tuiany. Pemenne 3anay Ha Temy «Mexanudeckasi pabortay.

Pemenue 3ana4y Ha TeMy «3aKOH COXpaHEHMsSI MEXaHUUECKON SHEPIUM».

Camocmoamenvnas paboma

[Ipunuun otHocuTenbHOCTH ["anumest.

I'paBuTanimonHoe mnoe.

Cyxoe TpeHue u ero BUJbl.

3aKOH COXpaHEHUS UMITYJIbCA.

PaGota nepeMeHHOI CUJIBL.

YMeHblIeHHe MEXaHUUECKOM SHEPTUU CUCTEMBI M0 IEHCTBUEM CHJI TPEHUS.

2. OcHOBBI MOJIEKYJISAPHOI PU3MKH U TEPMOAUHAMUKHI
2.1. Amomucmuyeckasa meopus cmpoenus ewjecmea. HaOMOIEHUS U  OMBITHI,
MTO/ITBEP K IA0IIME aTOMHO-MOJIEKYJISIPHOE CTPOCHUE BELIECTBA.
2.2. Tennosoe oOsuoicenue. Temnepamypa. bpoyHOBckoe nBuxeHue. MpeanbHblil ras.
TemnepaTypa kak Mepa cpeiHEH KUHETHYECKOW SHEPTUU YacTHLl.
2.3. Aepecamuvle cocmosnus ewjecmea. CTpoeHHE Ta3000pa3HbIX, KUIKHX, TBEPABIX
TeN.
2.4. Buympennss suepeus. Ilepeviii 3akon mepmoounamuxu. PaboTta 1 TermiooTaaga Kak
CIIOCOOBI U3MEHEHUS! BHYTPEHHEHN SHEPTUH.
2.5. Tennosvie mawunvl u ux npumenenue. Iluknmdeckue npoueccol. KITJ TemnoBbix
MalIMH.

Ilpgcmuueckue 3anamusn

Pemenue 3anau Ha Temy «TemnoBoe aBmxenue. TemnepaTypay.

3anoiHeHue TabJIUIbI 110 TeMe «ATperaTHble COCTOSHUS BEIIECTBAY.

N3yuenue nneanbHOM TemoBoil mamuHbl KapHo.

Camocmoamenvhuan paboma

Maccsl 1 pa3Mepbl MOJIEKYII.

XKunkue KpucTauibl.

HeoOpaTtumocTh TEMIOBBIX MPOIECCOB.

XonoauibHas MallvHa.

3. OCHOBBI YJIEKTPOIMHAMHUKH
3.1. Dnexmpuueckue  3apsovl.  3aKOH — COXpaAHeHUs.  INEKMPUYECKO20  3apsod.
B3anmoneiictBre 3apsikeHHBIX Ten.3akoH KynoHa. DJNEKTpOoCTaTHUYecKOe IMoJie, €ro
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEX]y HUMHU.
3.2. [locmosnnwiii snekmpuyeckuti mok. Cuna moxa. DIeKTpudecKuil TOK. CBsI3b CHIIBI
TOKa CO CKOPOCTBIO HAlpaBICHHOI'O ABMKEHUS 4acTll. CKOpOCTh YHNOpSAOYEHHOTO



JBVDKEHUS JIEKTPOHOB B MPOBOJHUKE. YCJIOBUS, HEOOXOIAMMBIE Ui CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKA.

3.3. Hanpsascenue, snexkmpuueckoe conpomusierue. B3auMOCBSI3b HaNpPSLKeHUA W
TOKa: pe3ucTopbl. ConpoTHBIEHHE U PE3UCTOPDI.

3.4. 3axon Oma ona yuacmka yenu. Bonb-amriepHas XxapakTepucTHKa. 3HaYCHUE 3aKOHA
Owma.

3.5. Macnumnoe none u e2o ochosHvle xapaxmepucmuxu. B3anMoaeNHCTBHE TOKOB.
JIuHUM MarHUTHON MHAYKIMHU. HanpseHHOCTh MAarHUTHOTO TOJIS.

3.6. Heticmsue macHumnoeo nojis Ha NPOBOOHUK C MOKOM.

3.7. 3axon Amnepa. Dnekmpoosueamens.

3.8. Aenenue snexmpomacnumuon unoykyuu. HampaBieHne HHIYKIMOHHOTO TOKA.
[IpaBuno Jlenua. IlpaBuiio mnpaBoil pykHu. 3aKOH DJIEKTPOMArHUTHOW WHIYKIIHH.
SAsnenue camonnaykiuu. IC camounaykiuu. MHIyKTUBHOCTD.

Ipaxmuueckue 3anamus

Pewenue 3anau Ha Temy «llocTosiHHBIN TOK. Cuia Tokay.
Pemenue 3agau Ha Temy «MarHuTHOE TIOJIE TOKaY.
Camocmoamenvhnas paboma

3apspKeHHBIC Teja. DIeKTPU3aIUs Tell.

JleficTBHE TOKA.

MarHuTHBIE TIOJISI B TPUPOJIE.

PaboTa B MarHuTHOM MOJIE.

DHeprusi MarHUTHOTO TOJISI.

4, KoJsiebaHusi 1 BOJHBI

4.1. Ceoboonvie ronebanus. Ilepuoo, uacmoma u amnaumyoa KoaieOaHuUll.
I"apmonnueckue koaeOaHusl.

4.2. Mexanuueckue 6ombl u ux 6uovl. Pemenune 3amay Ha TeMy «MexaHHUYECKHE
BOJTHBIY.

4.3.

4.4. 3gyKosvie 6onHbl. Yibmpasgykosvie 60nHbl. YIIBTPa3BYK M €r0 HCIIOJNb30BaHUE B
ME/IULMHE U TEXHUKE.

4.5. Ceob600muvie snekmpomazHumuvle konebanus. KonedarenbHblii KOHTYP.

4.6. Dnexkmpomacnummvie BOJIHUL. OnexmpomazHumHoe noie. CkopocTb
AJIEKTPOMArHUTHBIX BOJTH.

4.7. 3akonvl ompasicenus u nperomnenus céema. Pa3BuTre npeacTaBIeHUN 0 IPUPOJE
CBeTa.

4.8. ©opmyna monxoii aunzel. Pemenne 3a1a4 Ha TeMy «DopMyIia TOHKOH JIMH3BDY.

Camocmosamenvhnas paboma

KonebarenbHas cucrema.

CpaBHHTENBHAS XapaKTEPUCTUKA TPOIOIBHBIX U TIONMEPEYHBIX BOJH.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusl.

Knaccugukarus 3meKTpOMarHUTHRIX BOJTH.

AOGCOIIOTHBIN NTOKa3aTeNb MPETOMIICHHUS CPEIbI.

N3o0paxenue npenMera B JIMH3E.

5. DJieMeHTbI KBAaHTOBOI (pu3NKHu

5.1.Keanmosasn eunomesa Ilnamnka.

5.2.@omosnexmpuueckuii 3¢hpexm.

5.3.Mooenu cmpoenus amoma. Onvim Pezepgopoa.

5.4.Cocmas u cmpoenue amomHozo s0pa.

5.5.Paouoaxmuernocms. PairoakTUBHBIE U3TyYEHUS U UX BO3JICHCTBUE HA KUBbIC
OpTaHU3MBI.

Camocmoamenvnas paboma
S nepHas monenp aroma.



Teopus paJrOaKTHBHOTO PacIajia.
6. BcesreHHas U ee YBOJIIOIUSA
6.1.Mooenv pacwupstowetics Beenennou.
6.2.Cospemennasn gusuueckas kapmuua mupa.
Camocmoamenvnas paboma
Mogpeinb 60JBIIOro B3phIBA.
PA3JIEJ 3. XUMUSA

1. O6uas 1 Heopranu4veckKast XuMmsi
1.1. Bseoenue. OcHosHble nOHAMUA U 3aKOHbI XUuMuu. XUMUAYECKasi KapTHHA MUpa Kak
COCTaBHasl 4aCTh €CTECTBEHHOHAYYHOU KapTUHBl MHUpA. Poilb XUMUU B KU3HU
coBpeMeHHOro obmectBa. llpuMeHneHue MAOCTHKEHMH COBPEMEHHOM XUMUU B
ryMaHuTapHoOi cdepe nestenpHocTH obmecTBa. [Ipenmer xumun. BemectBo. AToM.
Monekyna. XuMudeckuil 3ieMeHT U (GOpMBbI ero cyriecTBoBanud. [IpocTeie u croxHbIe
BEILECTBA.
1.2. Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema XUMUYECKUX OIJeMEHMO8
J. U Menoeneesa. OtkpeiTue Ilepumonuueckoro 3akona. Ilepmoanueckasi cucrema
xumuyeckux snemeHToB J[.M.MenneneeBa. 3nauenue Ilepuogmueckoro 3akoHa u
[Iepuoanueckont cucreMbl XxuMHuuecKux 3yieMeHTOB J[.M.Menneneesa st pa3BUTHS
HayK{ U TIOHUMAaHUS XUMHUYECKON KapTUHBI MUDA.
1.3. Cmpoenue sewecmea. KoBaneHTHas CBSI3b: HEMoOJspHas W mojspHas. MouHas
cBs3b. KaTnoHbl M aHnOHBL. MeTannuueckas cBsi3b. BogopoaHast CBS3b.
1.4. Booa. Pacmeopvi. Boga B mpuposae, ObITYy, TeXHUKE M Ha IPOHU3BOJCTBE.
dusnyueckre 1 XMMUIECKHE CBOMCTBA BOAbI. ONIpecCHEHUE BOJIBI.
1.5. Heopeanuueckue coedunenusi. OKCUIBI, KHCIIOThI, OCHOBaHHS, KHCJIOTHI, COJIH.
Cpena BOJAHBIX PaCTBOPOB COJIEH.
1.5.1. Memannvt. Hememannol. O01mue Gpu3NIecKue 1 XUMUIECKIE CBOHCTBA METAJLIOB.
OOmiass xapakTepuCcTUKa TJIaBHBIX TMOATPYII HEMETAIIOB Ha MNpPHUMEPE TaJlOreHOB.
B3anmoaeiicTBre METAIOB C paCTBOPAMHU KUCIIOT U COJIEH

Camocmosamenshnas paboma

ArperatHble COCTOSIHUSI BOJIbI M €€ MEePEX0/Ibl U3 OJTHOI'O arperaTHOTO COCTOSIHUS B IPYTOE.

Baxneiimne coeavMHEHUsT METAUIOB W HEMETAUIOB B IPUPOJE MU  XO3SMCTBEHHON

NEeSATEIbHOCTH YETIOBEKA.

2. Oprannyeckasi XuMus
2.1. Opeanuueckue coedunenusi. OCHOBHbIE NOJOJNCEHUS MEOPUU  CIPOCHUS.
opeanuueckux coeournenuu. MHorooOpasue opraHuyeckux coequHeHuil. IloHsTHe
W30MEpHHU.
2.2. Venesooopoowl. Kucnopoocooepacawue opeanuueckue eewecmea. IIpenebHbIE U
HeTIpeIeNIbHBIC YIIIeBOAOPObl. Peakius mnomumepusanuu. [IpupoaHble MCTOYHHUKH
yrieBooponoB. Kucnopoacoaepxamne opraHudeckue BemecTsa. lIpencraBurenn
KHUCJIOPOJCOAEPKAINX OPraHUYECKUX COCTUHEHUN: METUJIOBBI M 3THIIOBBIA CHUPTHI,
[JIMIEPUH, YKCYCHAs! KUCTOTa. JKUPHI Kak CI0XKHBIC d(DUPHI.
2.3. Azomcooepoicawue opeanuyeckue coeounenus. Ilnacmmaccel u 6010kHa AMWHBI,
aMUHOKHUCIIOTHI, Oenku. CTpoeHue u Owosormdeckas ¢yHkius OenkoB. Ilonstue o
mIacTMaccax W XMMHYECKMX BOJIOKHaX. HarypanbHble, CHHTETUYECKHE U
HCKYCCTBEHHBIE BOJIOKHA.

Camocmoamenvhuan paboma

VYTeBo1opo bl KaKk OCHOBA MEXIYHAPOJIHOTO COTPYIHUYECTBA M BAXKHEHITHUN HMCTOYHHK

¢dbopmupoBanus Oroxera PO.

VYTIeBoIbl: TIIFOK03a, Kpaxmall, HeJUTKI03a.

3. Xumusi ¥ )KM3Hb
3.1. Xumua u opeanuzm yenosexa. XUMHUYECKUE 3SJIEMEHTHl B OpPraHU3ME YeJOBEKA.
Opranuueckre W HeopraHuyeckue BemiecTBa. OCHOBHBIE KHU3HEHHO HEOOXOJIMMBIE
COCIUHEHUS: OCNKH, YIIeBOJIbI, JKUPBI, BATAMHHBI. YTIIEBOABl — TJIABHBIA MCTOYHUK



SHEpruu opraHu3Ma. Poib kupoB B opranusme. XOJECTEPUH U €0 POJib B 370POBHE
4yenoBeka. MMHeEpaiabHBIE BemecTBa B TPOMyKTax mHrTaHus. COalaHCHpOBaHHOE
nutanue. OrmnpenencHrue O0OECIIEYCHHOCTH OpraHM3Ma 4YelOBeKa BHUTAMHUHAMHU H
MHUKPOAJIEMEHTAMHU.
3.2 Xumus ¢ ovimy. Boga. KadectBo Bojbpl. Moromue u yucTsmue cpeacrtsa. [Ipasuna
0e30macHoOi paboThI CO CPECTBAMU OBITOBOW XUMUHU.

Camocmoamenvnaa paboma

[TuieBsie 106aBKH.

Ilpumepnsvie memot peghepamos (00Kk1a008), UHOUBGUOYATLHBIX HPOEKHO6 NO

Ecmecmeo3nanuio

Martepus, GOpMBI €€ JIBUKCHHS U CYIIECTBOBAHUSI.

[Tepsriii pycckuii akagemMuk M.B.JIomoHOCOB.

HckyceTBo 1 npouecc no3HaHus.

®u3nka U My3bIKaIbHOE UCKYCCTBO.

[BeTomy3bIKa.

®u3nka B COBPEMEHHOM IIUPKE.

dusnyuecKrue METO/IbI UCCIIEIOBAHUS MAMSITHUKOB UCTOPHUH, ADXUTEKTYPhI U POU3BEACHUI

HCKYCCTBa.

HayuHo-TexHuueckuii mporpecc 1 npo0aeMbl IKOJIOTHH.

buorexnonorus u renHas uHxkeHepus — texnonoruu XXI Beka.

HanoTtexHomorust kak NpuOpUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKU U MTPOU3BOJICTBA B

Poccuiickoit @eneparuu.

OxpaHa OKpy’Karolei cpeibl OT XUMUYECKOIO 3arpsiI3HEHUS.

PactBopbI Bokpyr Hac.

VYcerpanenue )KeCTKOCTH BOJIbI HA IPOMBIIIICHHBIX TPEITPUATHSX.

Hcropust BOBHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMUU.

YTrieBoabl M UX poJb B JKUBOW IPUPOJIE.

Kupbl Kak MPOAYKT MUTAHUS U XUMHUYECKOE ChIPbHE.

HexBaTka npoaoBosibCcTBUS Kak Ti100anbHast poliieMa 4esloBeYecTBa U MyTH €€ PELICHUS.

CpencTBa rUrueHbl Ha OCHOBE KHUCIOPOACOAEPKAIINX OPraHUYECKUX COCTUHEHUN.

CuHTeTHYeCKHE MOIOIINE CPEICTBA: JJOCTOMHCTBA U HEAOCTATKU.

Jedunut Oenka B MUIEBBIX MPOIYKTAX U €0 MPEOOJICHUE B paMKax T00anbHON

IIPOJIOBOJILCTBEHHOM IIPOrPAMMBI.

B.U. Bepnajckuii u ero yuenue o 6uocdepe.

Hcropus u pa3BuTHE 3HAaHUH O KIIETKE.

Oxpykaromiasi 4ejaoBeka cpefia U €€ KOMIIOHEHTHI: pa3IMdHbIe B3TIISAbI HAa OJHY ITPOoOIIeMy.

[Tomymsimus kak equHUIA OMOJIOTHYECKON IBOJIIOLINH.

[Tonynsauus Kak 3KoJIoruueckas eAMHUIIA.

CoBpeMeHHbIE B3IJISAIbl Ha OMOJIOTHYECKYIO HBOJIIOLHIO.

CoBpeMeHHbIE B3TJIsIbl HA MPOUCXO0KACHUE YETIOBEKA: CTOJIKHOBEHUE MHEHHUIA.

CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUSI KIICTKH.

Cpenpl 0OUTaHus OPraHU3MOB: IPUYUHBI PA3HOOOPA3HSL.
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PA3JIEJI 1. BUOJIOTUA 81 S5/ 39 18 24
1 Buosoruss — coBOKyNmHOCTH HAYK O 4 9 5 9
' JKMBO# mpupoje.
1.1 | ’Kuas npuposaa kak 0ObEKT U3yUEHUS
Ouosiorun 1 1 1
Camocmosmenvuas paboma
MeTtob1 Hccie10BaHus )KUBON IPUPOJIBI B 2 2
OMOJIOTHH.
1.2 | YpoBHHU OpraHu3aIiy XKHUBOK TPUPOJIBI 1 1 1
2. Kierka 26 18 8 10 8
2.1 | OCHOBHBIC MTOJIOKCHHSI KIICTOYHOM TEOPHH.
Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS 2 2 2
(3n1emMeHTapHas) €IMHUIA KU3HHU.
Camocmosmenvuas paboma 9 2
VcTopust n3yueHus KIeTKu.
2.2 | Ctpoenue kinetku. IIpokapuotsl u 9 9 5
SYKapuoThI
Ipakmuyeckas paboma [pynmo
CpaBHUTEIbHAS XaPAaKTEPUCTUKA KIETOK 2 2 2 Bai | OHCHK
. HUCKYC
pacTeHuil U KUBOTHBIX AHEEY a
CHUs
2.3 | buonoruueckoe 3HaYeHNE HEOPraHUYECKUX
BEIIECTB B KJIETKE. YTJIEBOILI U JIUIINILI B 1 1 1
KJIETKE
Ipakmuueckas paboma 9 9 9
«OpraHuyecKkre BEeNecTBa KIETKI)
Ctpykrypa W OHOJOTHYECKOE 3HAYeHHE
o6enkoB.  CTpoeHue  HYKJICOTHUIOB U 9 9 5
CTPYKTypa NMoNMHyKIeoTuaHbIX nened JJHK
u PHK, ATO.
Ipakmuueckas paboma 5 5 5
«Ctpoenne u GyHKINU HYKIEHHOBBIX




kuciot u ATO»

Ipaxmuueckas paboma 5 5 OLIEHK
Pemenue nuronornyeckux 3aaad a
Camocmosmenvuas paboma

Ponb BOJbI Kak pacTBOPUTEINSI U OCHOBHOTO 2

KOMITOHCHTA BHYTPEHHEH Cpeibl

OpPraHHU3MOB

Camocmosmenvuasn paboma 2

AyTOCOMBI 1 MOJOBBIE XPOMOCOMBI.

2.4 | Bupycsl u 6aktepuodaru 1 1 1
Ilpakmuueckas paboma
CpaBHHTEIIbHASI XapaKTEPUCTHKA 2 2 OHCHE
MIPOKAPHUOT, YYKAPUOT U BUPYCOB a
Camocmosmenvras paboma 5
[Tpodunakruka BUY-nadexmmm

3. Opranusm 27 19 11

3.1 Opranusm — eIMHOE 11eJ10€ 1 1 1
Camocmosmenvras paboma 2
MHuoroo0pasue opraHu3MoB

3.2 OOMeH BeleCTBOM U DHEPTUHU 1 1 1

3.3 | CnocoOHOCTH K CAMOBOCIIPOU3BEICHUIO.

JleneHue KICTKH. 2 2 2

Ilpakmuueckas paboma

@DopMBbI pa3MHOKEHUSI OPTaHU3MOB. 2 2 OHCHK
Jlenenve KIeTKn dyKapuoT a
Camocmosmenvras paboma

OmnonoTBOpeHHe, €ero  OMOJOTHYECKOe 2

3HAuYCHUE.

3.3 [lonsTne 00 WHOUBUAYANbHOM (OHTOTEHE3), Paz6op
SMOpuOHambHOM  (dMOpHOTeHe3) ©  TOCT KOHKpe
SMOPHOHATILHOM Pa3BUTHH 1 1 1 THOH

CUTYyall
404
Ilpakmuueckas paboma OLICHK
CpaBHHUTENIbHAS XApPAKTEPHCTUKA 3apOJIBIIICH 2 2 a
YCJIIOBCKA U ) KMBOTHBIX

3.4 OOmue mpencTaBieHus O HACIEACTBEHHOCTU H 1 1 1
NU3MCHYHNBOCTHU
Ipaxmuueckas paboma 2 2 OLICHK
33KOHOMCpHOCTI/I HacCJICJOBaHUA a

3.5 | I'enetnueckue 3aKOHOMEPHOCTHU 2 2 5
W3MEHYUBOCTH
Ipaxmuueckas paboma 2 2 OLICHK
Pemenue reneTnueckux 3amad a
Camocmosmenvuas paboma 5
BrusiHue MyTareHOB Ha OPraHHU3M YeIoBeKa

3.6 Ilpenmer, 3amaun U  METOABI  CEJIEKIIMH. 1 1 1
I'eneTnueckue 3aKOHOMCEPHOCTH CCIICKINN
Vuenne H.M. BasuimoBa o  menrpax 5 2 2

MHOT000pa3us M MPOUCXOXKACHHUS KYIbTYPHBIX




pacteHui

Camocmosmenvhas pa60ma

BuorexHonorus, ee JOCTHIKEHMUS, 2 2
MIEPCIICKTUBBI PA3BUTHSL.
4 Bun 9 6 6 3
4.1 | DBOJNIONIMOHHAS TEOpUS M €€ pOjlb B I'pyn
(hOpMHUPOBAaHUH COBPEMEHHOM €CTECTBECHHO- 2 2 2 ToBast
Hay4HOU KapTuHbl Mupa. Bua. [lonymsus ;[CIZ;I;
4.2 Pesynbpratel DBOJIIOLNH. CoxpaHeHne 2
MHOT000pa3usi BUIOB KaK OCHOBA YCTOHYHBOTO 2 2
pas3BuTH OHOChEpHI.
Camocmosmenvuasn paboma
buonornueckuii mporpecc U GMOJIOTHYECKUI 2 2
perpecc.
4.3 | I'unote3bl MPOUCXOXKICHHS HKHU3HH. 9 9
2
Camocmosmenvhas paboma 1 1
AHTpOTIOTeHE3 ¥ €r0 3aKOHOMEPHOCTH
5. IKOCHUCTEMBI 15 12 12 3
51 [IpeameT u 3a1a4m SKOJOTUH 2 2 2
5.2 | Dkonornyeckue HaKTOpbI 2 2 2
Camocmosmenvhas paboma 1 1
buoreoiieHo3 kak 3kocucTeMa
5.3 | buocepa — rimobanbHas SKOCUCTEMA. 2 2 2
Yyenne B. U. Bepnanckoro o 6uocdepe.
5.4 | buonoruyeckuii KpyroBopoT 2 2 2
Camocmosmenvuas paboma 1 1
OCHOBHBIE HANIPaBIICHUS BO3ICHCTBUS
yenoBeKka Ha Ouocdepy
[lepenaun BemecTBa u 3uepruu. Llenu 2 2 2
MUTaHUS.
Okocucrema bombIie3emMenbcKon TyHIPSI. 2 2
Camocmosmenvuas paboma 1 1
Azpoyenos.
PA3JIEJ 2. DU3UKA 81 57 39 18 24
Tema 1.MexaHuka 22 16 10 6
1.1. | Benenue. Mexanudeckoe JABMKCHUE 1 1
1.1.1 | Ilpakxmuueckoe 3auamue
Pemrenue 3anau Ha Temy «MexaHudyeckoe 1 1 1 OLieHKa
JIBUKCHHEC)
1.2. | 3akonsl HeioToHA.
Camocmosmenvras paboma 2 1 1 1
[TpunImn oTHOCHUTENBHOCTH ["anumnes
1.2.1 | Ilpakmuyeckoe 3ausimue
Pemenue 3ana4 Ha Temy «BTopoil 3aKk0H 2 2 2 OlleHKa
HeroTona»
1.3. | Bakon TaroteHus. CUIbI TSKCECTH, 5 1 1 1

YOPYTOCTH




Camocmosmenvras paboma
['paBuTanimonHoOE MoJie

1.3.1 | llpakmuueckoe 3anamue
Pemenue 3ana4y Ha TeMy «Cuiibl TSOKECTH,

YOPYTOCTH

OILICHKa

1.4. | Cuna Tpenus
Camocmosmenvras paboma
Cyxoe TpeHHUE U €ro BUJIbI

1.4.1 | llpakmuueckoe 3anamue
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS
OT Beca TeJa

pabora
B

MaJIbIX

rpymmna
X

3auéT

1.5. | Umnynbc. PeakTuBHOE OBHMKEHUE
Camocmosmenvras paboma
3aKOH COXpaHEeHHsI UMITYJIbCa

1.5.1 | Ilpakmuueckoe 3auamue
Pemenue 3angau Ha temy «Mmnyisc.
PeakTuBHOE NBUKEHUE»

OIICHKa

1.6. | Mexanudeckas pabora. MOIIHOCTh
Ipaxmuueckoe 3ansamue

CocraBjicHHUE KOHCIIEKTA I10 IJIaHYy.
Pemenwue 3ana4y Ha Temy «MexaHudecKas
pabortay

OIICHKa

Camocmosmenvuas paboma
PaGota nepemMeHHOI cHITbI

1.7 | Kuneruueckas ¥ OTEHIIMAIbHBIE SHEPTUU
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH

Camocmosmenvhas paboma
YMeHbIIeHHEe ~ MEXaHWYEeCKOW  DHEepruu
CUCTEMBI TOJ] ICHCTBUEM CHJI TPCHHUS

1.7.1 | Ilpakxmuueckoe 3auamue
Pemenne 3a1a4 Ha TeMy «3aKOH COXpaHEHHS
MEXaHUYECKOM SHEPrHm»

OIICHKa

Tema 2.0cHOBBI MOJ1eKYISIpHOH QU3UKH U
TEePMOJAMHAMHUKH

13

2.1 AToMHCTHYECKAs! TEOPHS CTPOCHUS
BELIECTBA

Camocmosmenvhas paboma
Maccsl U pa3Mepbl MOJIEKYT

2.2. | TennoBoe nBuxeHue. TemnepaTypa

2.2.1. | Ilpakxmuyeckoe 3ansamue
Pemenwne 3amau Ha Temy «TertoBoe
nBkeHue. Temmeparypa»

pemreH
ue
MpaKT
HYEeCK
ux
3amaq

OIICHKA

2.3. | ArperatHbie COCTOSIHUS BEIECTBA
Camocmosmenvras paboma
Kunkue kpucTamisl

2.3.1. | Ilpakxmuueckoe 3ausimue
3arnoyHeHne TabIHIIBI 110 TeME
«ATperaTHble COCTOSIHUS BELIECTBA»

OLICHKa




2.4.

Buyrpennssa sHeprus. [lepsiii 3ak0H
TEPMOJUHAMUKHA

Camocmosamenvhas paboma
Heo0paTuMOCTh TEIJIOBBIX POLIECCOB

2.5.

TernioBble MAIIMHBI U UX TPUMEHEHUE
Camocmosmenvhas paboma
XoJioauiibHasg MalIHa

CEMUH
ap

25.1.

Ilpakmuueckoe 3anamue
N3ydenue naeanbHOM TEIJIOBOM MalllMHbI
Kapno

OIICHKa

Tema 3

.OCHOBBI IEKTPOAMHAMUKHA

16

11

3.1

DNeKTpu4ecKue 3apsiibl. 3aKOH COXPaHEHHUS
IIEKTPUYECKOr0 3apsaa
Camocmosmenvras pa60ma

3apsKeHHbIE Tesla. DIEKTpU3aIysl Te

3.2.

[TocTosiHHbIM 3nekTpryeckuit Tok. Cuna
TOKa

Camocmosmenvhas paboma

JlericTBHE TOKa

3.2.1.

Ilpaxmuueckoe 3ansmue
Pemenue 3anau Ha temy «I10CTOSIHHBIN TOK.
Cuia Toka»

OIICHKa

3.3.

Hamnpspkenue, snexkTpudeckoe
cornpotusiieHue 3akoH Oma Juist yuacTka
Henu

3.4.

MarauTHOE 10JIe U €r0 OCHOBHBIC
XapaKTePUCTHKU
Camocmosmenvhas paboma
MarautHsbI€ MoJsl B IPUPOJIE

3.4.1.

Hpaxmuuecxoe 3anamue
Pemenue 3ama4d Ha TEMY «MarsuTHoe noJje
TOKa»

JIeTIOB
ast
urpa

OIICHKa

3.5.

JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJIHUK
C TOKOM

Camocmosmenvras paboma

Pabora B MAarHUTHOM MOJIE

3.6.

3akoH AMIiepa. DJIEKTPOIBUraTeIb

3.87

SIBneHue ANEeKTPOMArHUTHON UHIYKIUU
Camocmosamenvhas paboma
OHeprust MarHUTHOTO MOJIS

Tema 4. KoJie0aHnus ¥ BOJHBI

17

11

11

4.1.

CBobonnble konebanus. [lepuoa, yactora u
aMIUTUTY/1a KoJeOaHui

Camocmosamenvhas paboma
KonebarenbHast cucrema.

4.2.

MexaHNuecKue BOJIHbBI U UX BUBI
Camocmosmenvras paboma
CpaBHUTENbHAS XapaKTEPUCTUKA
MIPOJIOJILHBIX M MONEPEYHBIX BOJIH.




21

4.3.

3BYKOBBIE BOJIHBL. ¥YJIbTPa3BYKOBBIE BOJIHBI

4.4,

CBOOO/IHBIC JIEKTPOMArHUTHBIC KOJIeOaHUs
Camocmosmenvras paboma
BbIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHusI.

4.5.

DNEeKTPOMarHUTHHIE BOJHBI.
DNEeKTPOMArHUTHOE IOJIe
Camocmosmenvras paboma
Knaccugukanus 31eKTpOMarHUTHBIX BOJIH.

4.6.

3aKOHbI OTPa’KEHUS U IPEJIOMIIEHHSI CBETA
Camocmosmenvras paboma
AOCOIOTHBIN NTOKA3aTeNb MPETOMIICHUS
Cpebl.

4.7.

®opmyJia TOHKOH JTUH3BI
Camocmoamenvhas paboma
W300paskeHne mpeamera B JIMH3E.

Tema 5.91eMeHTbI KBAHTOBON (pU3UKH

5.1.

KBanroBag runoresa [lnanka

5.2.

doTosrneKkTpruecKuii 3 pexT

5.3.

Monenu crpoenus atroma. OnsIT
Pesepdopna
Camocmosmenvras pa60ma
SAnepHas MmoJienb aToma.

| = ~| o

R R Rlo

R R Rlo

5.4.

CocraB u CTPOCHUEC ATOMHOTO sAapa

5.5.

PannoakTUBHOCTH
Camocmosmenvras paboma
Teopust paAnoaKTUBHOIO pacraaa

Tema 6.Bcesrennas u ee YBoJIIOLUSA

6.1.

Mogens pacmupstonieiics BeceneHHOM.
Camocmosmenvras pa60ma
Moniens 00JIbIIIOr0 B3phHIBA.

6.2.

CoBpemeHHas ¢pu3ndeckas KapTHHA MUpa.

TIPOEK

PA3JIEJ 3. XUMUSA

31

21

20

10

1

Temal. O01masi 1 Heopranmyeckass XMMHA

16

12

12

1.1

Beenenue. OCHOBHBIC ITIOHATHS U 3aKOHBI
XUMHNHN

1.2

[Tepuonnueckuii 3akoH. Ilepuoauueckas
cUCTEMa XUMHUYECKUX DJIEMEHTOB
J.M.MeHnneneeBa

1.3

CrpoeHue BenecTa

1.4

Bopa. Pactopsl

I'p.iu
cKyce
us

Camocmosmenvras paboma
ArperatHble COCTOSIHUSI BOJIbI

1.5

Heoprannueckue coequHeHus.
Onpenenenue pH pactBopa coseil

151

Metamael. Hemetamnel. B3anMonaelicTBue




22

METAJIJIOB C PaCTBOpPaMH KUCJIOT U COJIEH

CamocrosTenpHas padbora 2 2
Baxwnerinme coeIMHEHUS METAIIOB U
HEMETAJIJIOB B IPUPOJE U XO35ICTBEHHOMN
JeSITeIbHOCTH YEJIOBEKA.
Tema 2. Oprannyeckasi XuMus 10 6 6 4
2.1 Oprannueckue coequHenus. OCHOBHbIE 2 2 2
MOJIOKEHUS TEOPUU CTPOCHUS
OPraHNUYeCKUX COCTMHEHUMN
2.2 Yrineponopoasl. Kucinopoaconepikariue 2 2 2
OpPraHMYECKHE BEIIECTBA
CamocrosimenvHas paboma 2 2
YrieBogopoibl KaKk OCHOBA
MEXIYHApOAHOTO COTPYIHUYECTBA U
BaXHEUIIHNIA UCTOYHUK (DOPMUPOBAHHS
oromxera PO
2.3 | A3oTocojiepKaIire OpraHuIeCKue 2 2 2
BeniecTna. [ImacTmacchl v BoJOKHA
CamocrositenpHas padbora 2 2
YrneBojpl: TII0K03a, Kpaxmall, [eJUTI0I03a
3. Tema 3. Xumus u ’KM3Hb 4 2
3.1 | Xumus 1 oOpraHu3M 4eIoBeKa 1 1 1 Henos
Onpenenenre 00eCIICYCHHOCTH OpraHu3Ma Hi’;a
YeJl0BeKa BUTAMUHAMH M MUKPORJIEMEHTaMH
CamocrositenpHas pabora 2 2
[Tumessie no6aBKH
3.2 | Xumus B ObITY. 1 1 1
JuddepenunpoBanHblii 3a4eT 1 1 13
HTOIO 193 | 135 | 98 36 103 58
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/0B J1eSITeJIbHOCTH
o0y4eHus! CTY/ICHTOB (Ha YPOBHe Y4eOHbIX JieiicTBHI)
PA3JIEJI 1. BUOJIOT'USA
buosnorus — | 3HaKoMcTBO C 00BbEKTaAMH U3yUYCHHS OMOJIOTUH.

COBOKYITHOCTh HAayK O
JKUBOU

npupoze. Meroasl
HAaY4YHOTO MMO3HAHUS

B OHostoruu

BersiBienue poiu 6uonoruu B GOpMHUPOBAHUN COBPEMEHHON
€CTCCTBEHHOHAy4YHOM  KapTHUHBI MHpPa M  IPAKTUYECKOH
NEATEIbHOCTH 0O

Kierka

3HAKOMCTBO C KJIETOYHOU TEOPUEN CTPOEHUS OPIaHNU3MOB.
[ToslyueHne mpencTaBiICHMsT O pOJM  OPraHMYECKHX U
HEOPraHWYECKHUX BEILECTB B KIIETKE.

3HaHMUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOThl CO CBETOBBIM
MUKPOCKOIIOM.

YMeHHe ONHCHIBATh MMKpPOIPENApaTbl KJIETOK PACTCHHM.
VYMeHue CpaBHUBATH CTPOEHUE KJIIETOK PACTCHUM M JKUBOTHBIX
10 TOTOBBIM MHMKpOIIpenapaTam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXEHHUS OPraHU3MOB, CTAAUN
OHTOI'€HE3a Ha IIPUMEPE YEI0BEKa.

3HaHME MPUYMH, BbI3BIBAIOIIUX HApPYyLIEHUS B Pa3BUTHU
OpPraHU3MOB.

YMeHHE I0/b30BaTbCd TIE€HETUYECKOM TEPMHUHOJOTHEH U
CHUMBOJIMKOM, PEIIAaTh MPOCTEUIINE FTEHETUYECKUE 3a/1aUH.
3HaHue 0COOEHHOCTEH HACIEeJCTBEHHOM M HEHAC/IeACTBEHHOU
M3MEHYUBOCTH U UX OMOJOTHYECKON POJIH B SBOJIOIMH KUBOTO

Bun

YMeHue aHaJIM3MpOBaTh M OLIGHUBATh pPA3JIUYHBIE THUIOTE3bI
IIPOUCXOXKACHUS KU3HU Ha 3emiIe.

YMeHue NpoBOJIUTH ONHUCaHHWE OcoOel OJHOro BHJA IO
MOP(}OIOrHUeCcKOMY KPUTEPHIO.

Pa3zButue crnocoOHOCTE SICHO M TOYHO M3JIaraTh CBOM MBICIH,
JIOTHYECKH 0OOCHOBHIBATh CBOIO TOUKY 3PEHHSI, BOCTIPHHUMATH H
aHAJM3UPOBaTh MHEHHUs COOECeJHUKOB, TIpHU3HAaBass IpaBo
JPYTroro 4eoBeKa Ha MHOE MHEHHE.

YMeHue J10Ka3blBaTh POJICTBO YEJIOBEKa W MIIEKONMMTAIOIINX,
OOIIHOCTH U PAaBEHCTBO YEJIOBEYECKUX pac

OKOCHUCTEMEI

3HaHME OCHOBHBIX JKOJIOTMYECKUX (DaKTOPOB M MX BIMUSHUS Ha
OpTaHU3MBI.

3HaHHE OTIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB
— arpo’KOCHCTEM.

[TomyueHue MpeaCTaBICHUS O CXEME SKOCUCTEMBI Ha TIPUMEpe
onocdepsr.

JleMoHCTpanMst yMEHUSI TIOCTAaHOBKHM IIE€Niel JeATelbHOCTH,
TUTAHUPOBAHUE COOCTBEHHOW JEATCIIBHOCTH IS JOCTHIKCHHS
MOCTABIIEHHBIX 1IeTIeH, TMPEIBUICHUS BO3MOXKHBIX PE3yIbTaTOB
ATUX JEWCTBUM, OpraHU3allMd CaMOKOHTPOJII M  OIEHKH
MOJTyYEHHBIX PE3yIbTaTOB.

OOyueHune CcOONMIOJIEHUIO TIPaBWJI TIOBEIEHUS B IPUPOJIE,
Oepe)KHOMY  OTHONIEHUIO K  OHMOJOTHMYECKUM  OOBbeKTaM
(pacTeHUsIM ¥ )KUBOTHBIM M UX COOOINIECTBAM) U UX OXpaHE

PA3JIEJ 2. PU3UKA
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Bsenenue

Pa3zButue cnocoOGHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTMYECKH O0OOCHOBBIBATH CBOIO TOUKY 3pEHMsI, BOCIPUHUMATh U
aHAM3UPOBaTh MHEHHUS COOECEIHHMKOB, MPU3HABas IMPaBO
JIpYroro 4ej0oBeKa Ha HHOE MHEHHE.

[IpuBeneHre NPUMEPOB BIMSAHUSA OTKPBHITHA B (QHU3UKE Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA

Mexanuxa

Kunematuka

O3HakoMJIeHHME CO CIIOCOOaMH  OIMCAaHUS MEXaHUYECKOIo
JIBMIKCHMS, OCHOBHOM 3a/1aueii MEXaHWKH.

W3yueHne OCHOBHBIX (DU3MYECKMX BEIMYMH KUHEMAaTHKU:
NepPEMELIEHUS], CKOPOCTH, YCKOPEHHUS.

HaGnroneHne OTHOCHTENBHOCTH MEXAHMUYECKOI'O  JIBUXKEHMS.
DopMyIMpPOBAHUE 3aKOHA CJIOKEHUSI CKOPOCTEM.

HccnenoBanue paBHOYCKOPEHHOIO IPSIMOJIMHEWHOTO IBUKEHUS
(Ha mpumepe CcBOOOJHOrO TAJEHUA TeJl) U PaBHOMEPHOIO
JBUKCHMS TeJIa 110 OKPYKHOCTH.

[lonumanue  cmbicia  OCHOBHBIX  (DM3MUYECKUX  BEJIMYMH,
XapaKTepU3yIOIIUX  PAaBHOMEPHOE  IBW)KCHHME  Tela 10
OKPYXHOCTHU

JnHamMuka

[Tonnmanue cMbicia Takux (U3MUECKUX  MoOjeNel, Kak
MaTrepuaibHasi TOUKa, MHEpIHaJbHas CUCTEMAa OTCUETA.
H3mepenne maccwl Tena pa3dyHbIMU criocoOamu. H3mepenue
CHJI B3aUMOJICUCTBUS TeJl. BrluncieHue 3Ha4eHHs] YCKOPEHUS Tel
M0 U3BECTHBIM 3HAYCHHSIM JIEHCTBYIOIIMUX CHII U MacC Tell.
VYMeHne paznuyaTh CHIy TsDKecTH W Bec Tena. OObsSCHEHHE W
MIPUBEJICHUE TPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHATUH, (HOPMYI M 3aKOHOB JTUHAMUKHI
K pEHICHUIO 3a/1a4

3aKOHEBI COXPAaHCHUMA
B MCXaHUKEC

OObsicHEHHEe PEaKTUBHOIO JBMKEHHS Ha OCHOBE 3aKOHa
coxpaHeHuss umnyibca. [IpuMeHeHHe 3aKOHa COXpaHEHHS
VMMITyJIbCa JUISI BBIYMCIIEHHUS U3MEHEHMH CKOPOCTEW TEN MpPU UX
B3alMOJICUCTBHUAX.

Brrancnenne paboThl CHII M U3MEHEHUS KUHETHYECKOW dHEpPTUu
Tena.

BrrunciieHre mOTEHUHAIBHOM 3HEPTUM TN B T'PAaBUTALlHOHHOM
moJie.

XapakTepucTHKa MPOU3BOJUTEIIBHOCTH MAIIMH U JBUTATENEH C
HUCIIOJIb30BAHUEM MOHSITHS MOITHOCTH

OcHo8bl MONEKYIAPHOU UIUKU U MEPMOOUHAMUKU

MornexyisipHas Gpusnka

®opMynupoBaHHE  OCHOBHBIX  IOJIOKEHUH  MOJIEKYISpPHO-
KMHETUYECKOUN TeOprH. BBITTONIHEHNE HKCIIEPUMEHTOB, CIIY/KaIUX
000CHOBaHHEM MOJIEKYJISIPHO-KHHETUYECKOM TEOPHH.
Habmtoienne OpoyHOBCKOTO IBUKEHUS U SIBICHUS AUPDY3Un.
Onpeznenenue napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU
Ha OCHOBaHWH YPaBHEHHSI COCTOSIHHS UACATHHOTO ra3a.
[IpencraBnenue B Buae rpaduka H30XOPHOTO, HM300apHOTO U
MN30TEPMUYECKOTO ITPOLIECCOB. Brruucnenune cpenHen
KUHETHYECKOW SHEPruM TEIJIOBOTO JBIKEHHS MOJIEKYN I10
M3BECTHOM TeMIEepaType BELIECTBA.

M3mepeHune BIaXXKHOCTH BO3/AyXa
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TepMoanHaMuka OKCHEpUMEHTAIILHOE ~ MCCIEOBAHUE  TEIUIOBBIX  CBOMWCTB
BEILECTBA.
Pacuer KOJIMYECTBA TEIUIOTHI, HE00XO0MMOr0 TUISL
OCYLIECTBJICHUsI TpOLEcCa MPEBPALLIECHUs] BELIECTBA U3 OJHOIO
arperaTHoro COCTOSIHMS B IPYIO€.
Pacyer wu3MeHeHusT BHYTpPEHHEW »HHEpruM Tel, paboThl U
NEPEJaHHOTO0 KOJIMYECTBA TEIJIOTHI HAa OCHOBAaHUU IIEPBOIO
3aKOHA TEPMOJUHAMUKH.
OOBsICHEHHE NPUHIMIIOB JICHCTBHS TEIJIOBBIX MAIIMH

OcHOo8bl 271eKMPOOUHAMUKU
DnexTpocTaThKa Bbruncnenue cuwil B3aMMOJAEHCTBUSA TOYEUHBIX 3JIEKTPUUECKUX

3aps/10B.

Bbruucnenne HampspKeHHOCTH M MOTEHLMANA AJIEKTPHYECKOTO
HOJIS1 OJJHOTO U HECKOJIbKUX TOUYEUHBIX 3aps0B.

W3mepenue pa3HOCTH MOTSHIIUAIIOB.

[IpuBenenue nOpPUMEPOB NPOBOJHHUKOB, JAMIJIEKTPUKOB U
KOHJICHCATOPOB.

HaOnronenue sBI€HHSA 3JEKTPOCTATHUECKOW MHIYKIHMH U
SBIICHUS  TOJSIPU3AlUM  JUIJICKTPUKA, HAXOJSIIErOCs B
HJIEKTPUYECKOM T10JIe

ITocTossHHEBIN TOK

N3mepenne MomHOCTH AnekTpudeckoro Toka. M3amepenue 31C
Y BHYTPEHHETO CONPOTHUBIICHUSI HCTOYHUKA TOKA.

COop ™ WCHBITAaHUE DJJIEKTPUYCCKUX IIeTeld ¢ Pa3IMIHBIM
COCJIMHEHUE MIIPOBOJIHUKOB, PACUET UX MapaMeTPOB

MaruuTtHoe 1oJje

Habmroienue JeiCTBUS MarHUTHOIO MOJSL HA IPOBOJHHUK C
TOKOM, KAPTUHOK MarHUTHBIX MOJIEH.

@opMyJIMpOBAaHHE TMpaBWJIA JIEBOM PYKH Ul OINPEIACICHUS
HaIpaBJIEHUs CWIbI AMIiepa.

Bbruncnenue cui, OEHCTBYIOIIMX Ha MPOBOAHMK C TOKOM B
MarHUTHOM  Iojle,  OOBSICHEHHWE  NpPUHIMUMNA  JIeHCTBUSA
AJIEKTPOIBUTATEIIS.

HccnenoBanue sIBICHUS IEKTPOMarHUTHOM HHIYKIMH

Konebanus u 6onnbl

Mexannueckue
KOoJIe0aHUA M BOJITHBI

[TpuBenenue MIPUMEPOB KOJIe0aTeNbHBIX TIBUKCHHI.
HccnenoBanwe 3aBUCHMOCTH neproja KoJeOaHuit
MaTEeMaTHYECKOTO MasTHUKA OT €T0 JJIMHBI, MAacChl U aMILTUTY/IbI
konebanuii. OmnpeneneHue yCKOPEHHs] CBOOOTHOTO TaICHHUS C
MOMOIIBI0 MATEMATUYECKOTO MAsITHHKA.

HaGmronenne komebGanuii  3Bydwamero Tema. [lpuBeneHue
3HAYEHUSI CKOPOCTH pACHpPOCTPaHEHUs 3BYKa B pa3IUYHBIX
cpenax.

YMeHue o0bsICHATH HCIIOJIb30BAaHKE YIBTPA3BYKa B MEIUIIMHE

DJIEKTPOMAarHuTHbHIE
KoJieOaHuUs U BOJHBI

HaGnronenne ocumiiorpaMMm TrapMOHHYECKHUX KOJIGOAHWUW CHUITBI
TOKa B LIEMH.

OO0vbsicHeHne IpEeBpaICHUS SHEPTUU B uearbHOM
KoJIe0aTeIbHOM KOHTYDE.

N3ydenue ycTpoiicTBa M MpUHILIMIIA AEHCTBUS TpaHCPOopMaTopa.
AHaiu3 CcXeMbl Iepelaud dNEKTPO’Heprud Ha  Oosblive
paccTosHuS.

IlpuBeneHne nNpPUMEPOB BHJOB PagUOCBSI3U. 3HAKOMCTBO C
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YCTPOMCTBAMHU, BXOSIIUMHU B CUCTEMY PAJINOCBA3H.
O6cyxeHre 0coOOeHHOCTEN pacIpOCTpaHeHUsl PaIuOBOIH

CBETOBBIE BOJTHBI

[IpuMeHeHre Ha MPAKTUKE 3aKOHOB OTPAXKEHHUS U MPETOMIICHHS
CBeTa IpHU pelieHny 3anad. Habmoaenue sBiieHus nudpakinuu u
JIUCTIEPCUU CBETA.

YMeHHue CTpOouTh M300paKeHHS MPEAMETOB, J1aBacMbIC JIMH3AMU.
Pacuer onTuyeckoil CHIIBI JIMH3BI

Onemenmuvl K6aHMOBOU Hu3UKU

KBanrtoBbie cBoOiicTBa
CcBETa

Habnronenue (OTO3IEKTPUIECKOTO s dexra. Pacuer
MaKCUMaJbHONH  KHHETHYECKOW DHEPrUu  DIICKTPOHOB  IPU
dororddekre

dusuka atoma

dopmynupoBanue nmoctysnatoB bopa. Habmonenue nuHeiyaToro
Y HEIMIPEPHIBHOTO CIIEKTPOB.

Pacyer 4YacToThl M AMUHBI BOJHBI HCIYCKa€MOI'O CBETa MpHU
Iepexo/ie aTOMa U3 OJIHOTO CTALlMOHAPHOT'O COCTOSIHUSL B IPYTO€.
OO0bsicHeHHe PUHIINIIA ACWCTBUS Ja3epa

®du3uKa aTOMHOTO f1pa
1 DJIIEMEHTApPHbIX
YaCTHI]

HaGnronenne tpekoB anbda-yacTuim B Kamepe Bubcona.
Perucrpanus saepHBIX M3JIY4YEHHH C IIOMOIIBIO CYETYUKA
I'eiirepa.

Pacyer sHEpruu cBs3U aTOMHBIX SIED.

[ToHnMaHue EHHOCTH HAYYHOTO MO3HAHMUS MHpa HEe BOOOIIE /s
4eJ0BEYECTBA B LEJIOM, a JJI KaXJ0ro oOydarolerocs JM4YHO,
OCHHOCTH  OBJAACHWA MCTOAOM HAYYHOI'O IIO3HAHUA  JIA
JIOCTHD)KEHUS ycIiexa B JJI000M BHJI€ IPAKTUUECKOM NesITeIbHOCTH

Bcenennas u ee I60J1I0OYUA

CrtpoeHue u pa3BUTHE
Bceenennon

OO0BsicHeHHe MoJienu paciupsoneiics Beenennoi

IIpoucxoxnenue
CoHeYHOH CUCTEMBI

YMmenue MPOBOAUTDL CPABHUTCIIbHYIO XaPAKTCPUCTHUKY IIJIAHCT

PA3JIEJI 3. XUMUA

Bsenenue PackpbITHe BKJIala XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTHUHY MHUpa.
XapaKkTepuCTUKA XUMUH KaK POU3BOAUTENBHOM CHIIBI 001IIecTBa
Baxneiimue VYMeHHne naTh OINpEAeNIeHHE W ONEepUpOBaTh CIEIYIOLIUMU

XUMHUYCCKUC ITOHATHUA

XUMHUYECKUMU  TIOHSATHSIMH:  «BEIIECTBO»,  «XUMHUYECKUUN
AIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCHUTEIIbHBbIE aTOMHAas W
MOJIEKYJISIPHASL MAaCChl», «HOH», «AJUIOTPOMHS, «HU30TOIBDY,
«XUMHYECKast CBSI3bY, «QIEKTPOOTPHUIATETEHOCTD,
«BAJIEHTHOCTBY, «CTETICHb OKUCIICHHSI», «MOJIIbY, «MOJISpHAs
Maccay, «MOJISIpHBIN 00beM Ia3000pa3HbIX BEIIECTBY, «BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS», «PACTBOPBI»,
(QIEKTPOJIUT U  HE  DIIEKTPOJIUTY»,  DIIEKTPOJIIUTHYECKAs
JUCCOIUALUS», OKUCITUTENIb U BOCCTAHOBUTEIIbY, «OKUCICHUE U
BOCCTAHOBJICHHEY, «CKOpPOCTh ~ XMUMHYECKOHM  pEaKIuu»,
«XHMHYECKOE paBHOBECHEY, «YTJIEpOAHBIN CKEJeT»,
«()YHKIMOHAJIbHAS TPYNIAY, KU30MEPHSI»

OCHOBHBIE 3aKOHBI
XUMHUHA

DopMyIHpPOBAHWE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHHE MPUYMHHO-
CJIEICTBEHHOM CBSI3M MEXKAY COACPKAHUEM OSTHUX 3aKOHOB U
HaIMCaHNEeM XUMHUYECKHX (OPMYI U ypaBHEHUH.
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PackpeitTe ¢usnueckoro cmeicia cuMBosuku [lepuoanyeckoit
TaOnuIel XUMHUUYecKuXx djeMeHToB [[.M.MenpaeneeBa (HOMepoB
JJIeMEeHTa, Mepuoja, TPYHIbl) U YCTAHOBJICHHUE MPUYUHHO-
CJIEACTBEHHOMU CBSI3U  MEXKAYy  CTPOCHMEM  aroMa W
3aKOHOMEPHOCTSIMU ~ W3MEHEHHUSI  CBOMCTB  DJJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B IMEPUOAAX U IPYIIIaX.
XapakTepucTrUKa 3JIEMEHTOB MAJIbIX MEPUOAOB MO UX MOJIOKEHHUIO
B [lepnonnueckoit cucreme JI.1.MenneneeBa

OcCHOBHBIE TEOpHUHU
XUMHNHU

YcTraHOBIEHHE 3aBUCUMOCTH CBOMCTB XMMHYECKHX BELIECTB OT
CTPOEHHS aTOMOB 00pPa3yIOIIUX UX XUMUYECKUX JIEMEHTOB.
XapakTepuCTHKAa BAXHEWIIUX THUIIOB XUMHUUYECKUX CBSI3€M U
OTHOCUTENIbHOCTH 3TOH THnonoruu. OObsICHEHHE 3aBUCUMOCTHU
CBOWCTB BEILECTB OT MX COCTaBa U CTPOEHUS KPUCTALIMYECKUX
PELIETOK.

DopMyIMpPOBAHUE OCHOBHBIX MOJIOKEHU I TEOPUH
ANEKTPOJUTUYECKON JMCCOUMALMM U XApaKTEPUCTHKA B CBETE
OTOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COeIMHEHUI.

@OopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPHUU XUMHYECKOIO
CTPOCHHUSI OPTaHMYECKUX COCAMHEHUN U XapaKTepUCTUKA B CBETE
OTOM TEOPUM CBOMCTB BAKHEMIIMX IPEACTABUTENEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUIN

Baxueiinue
BelIeCTBa U
MaTepuabl

XapakTepucTUKa CTPOCHUS AaTOMOB M KPHUCTAUIOB M HA ITOU
OCHOBE —O0IIMX (PU3NYECKUX U XMMHUUYECKHX CBOIMCTB METaJIOB
1 HEMETAJUIOB.

XapakTepHUCTUKAa COCTaBa, CTPOCHMsSI, CBOMICTB, IOJIy4E€HUS U
MIPUMEHEHNE BaXXHEUIINX HEMETAJJIOB.

XapakTepuCTUKa COCTaBa, CTPOEHUS U  OOLIUMX CBOMCTB
BAKHEUIINX KJIACCOB HEOPraHUYECKUX COCITMHEHHM.

Onucanue cocrtaBa W CBOMCTB BaXHEWMIINX INPEICTABUTENEH
OPraHWYEeCKUX COCIMHEHMI: METaHOJAa M JTAHOJA, CIIOXKHBIX
3(pUPOB, )KUPOB, MbLI, KAPOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI),
MOHOCaxapuaoB  (TJIIOKO3bI),  JAMcaxapuioB  (caxapossl),
nojucaxapuaoB (Kpaxmajga M LEJUII0J03bl), aMHUHOKHCIOT,
OEJIKOB, HICKYCCTBEHHBIX U CUHTETUYECKUX MOJIHMEPOB

XUMHUYECKUN SA3BIK U

Hcnons30BaHue B y‘Ie6H0ﬁ )51 HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTHU

CUMBOJIMKA XUMUYECKUX TEPMUHOB U CHMBOJIMKH.
HaspiBanne M3y4eHHBIX BELIECTB [0 TPUBUAIBHOM WU
MEXIYHAPOJAHOW HOMEHKIIATYpPE M OTpPakKeHHE COCTaBa 3THUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX (popMyIL.
OTpaxeHHMe XMMHYECKHMX IPOLECCOB € IOMOIIBI YPABHEHUH
XUMUYECKUX PEAKLUN

XUMHUYECKHE OO0mbsicuenne CYITHOCTH XUMHUYECKIX MPOLIECCOB.

peakuuun Knaccugpukamuss  XUMHUECKHMX  peakUMid 1O  Pa3IUYHBIM
IIPU3HAKAM

XUMHYECKU BelltonHeHME ~ XMMHMYECKOTO  DKCIIEPUMEHTa B IIOJIHOM

SKCTIEPHMEHT COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30M1aCHOCTH.
HaGnronenue, (QukcupoBaHue U  ONUCaHHE  PE3yJIbTATOB
ITPOBEJCHHOI0 SKCIIEPUMEHTA

Xumunyeckas IIpoBencHue CaMOCTOSITEIBHOTO IIOUCKA XUMUYECKON

uHbopMmanus nH(OpPMAallMM C HUCHOJB30BAaHUWEM PpA3UYHBIX HCTOYHHKOB
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(HayYyHO-TIONYJISIPHBIX M3JaHUH, KOMIIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB  MHTepHeTa);  HCIIONB30BaHHE  KOMIIBIOTEPHBIX
TEXHOJIOTUH  ansi  00pabOTKM ¥ Tepelayd  XUMHYECKOM
UH(pOpMaIMHU U ee MPEACTaBICHHS B Pa3IuYHbIX hopmax

[IpodeccnonanpHO
3HaYHMOE
cojiepkaHue

OOBsSICHEHHEe XUMUYECKUX SBICHUM, MMPOUCXOSIINX B TPUPO/IEL,

OBITY U Ha IPOU3BOJICTBE.

CoOutoieHre MpaBuil KOJIOTHYECKH TPaMOTHOTO TIOBEICHUS B
OKpY:Kalolleu cpene.

OneHKka BIUSHUS XHMHUYECKOTO 3arpsi3HEHUs] OKpYXarolen
CpeJibl Ha OPraHK3M YeJIOBeKa U IPYTUe KUBbIE OPraHU3MBI.
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YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECHEYEHUE PABOYEN IMPOI'PAMMbBI YYEFHOI
AN CHUITIJIMHBI «kECTECTBO3HAHME)

[TporpaMMa TUCIUIUIMHBI peaau3yeTcs B yueOHOM KabuHeTe reorpaduu, €CTeCTBO3HAHUS,

(1)I/I3I/IOJ'IOFI/II/I, aHAaTOMHU U THTUCHBI.

O6opynoBanue ydeOHOro kabuHeTa: pabodywe MecTa OOydJarommxcs — 28 MOCaJ0YHBIX

MECT; aBTOMaTU3UPOBaHHOE pabouee mecTo npenoaasarenss — HOyTOyk LENOVO, moxn. 81D1 ¢
JUIEH3UOHHBIM IIPOTPAMMHBIM 00€CIIEYEHHEM, MOIKIIOUEHHBIN K JIOKAJIbHON ceTu U Internet,
kojoHkH, npoektop ACER, skpan mist mpoektopa EPSON, akyctudeckas cuctema (KOJOHKH)
Oklick-260; mocka marHuTHas 3-X CEKIMOHHAs; CTEH/bI HHPOPMAIIMOHHBIC — 3 WIT, Kad s
noco6uit — 3 mr.

B cocraB yuebHO-meTonumueckoro oobecneueHuss pabouell mporpamMmbl  y4eOHOMH

JUCIHUIIIINHBI «ECTeCTBO3HAHME» BXOIMAT:

Ooubmuorpaduuecknii ykazarenb (OCHOBHBIC M JIOMOJHUTEIBHBIC WH(POPMAIIMOHHBIE
uctouHuku no YJ);

COOPHHUK JICKIIHOHHBIX MaT€pUAIIOB;

MYJbTUMEAUNHOE COIIPOBOXICHUE JEKIMOHHOIO Kypca (mpe3eHTanuy,
BUJCO(parMeHThI U Jp.)

COOPHHK MPAKTHUYECKUX, Ta00OPaTOPHBIX 3aHATUH;

MaTepuaibl 0 OpraHU3aluu CaMOCTOSITENILHOM paboThl CTYEHTOB;

(G OH]T OLICHOYHBIX CPEJICTB MO JUCIHUILINHE;

B npouecce OCBOCHUA IIPOrpaMMbl yqe6H0171 JUCIHUIIIINHBI «ECTeCTBO3HAHME) CTYACHTHBI

HMCIOT BO3MOXHOCTb JOOCTYIa K 3JICKTPOHHBIM y‘~IC6HI>IM mMmarcepuaiaM, HUMCHOIIUMCA B
CBO60I[HOM AOCTYIIC B CCTH I/IHTepHeT (3J'ICKTpOHHBIM KHUT'aM, IIPAKTUKYMaM, TECTaM U ,[[p)
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PEKOMEHIAYEMAS JIMTEPATYPA
151 cTy1eHTOB
OcHoBHasl JIMTepaTypa:

KoncrantuaoB B.M. OOmass Ouomnorus; [Tekct]: y4eOHUK Il  CTYACHTOB
o0pa3oBaTeNbHbIX  yUYpeXKIEHH  cpeaHero mpodeccuoHaibHOro  obpasoBanus /B.M.
Koncrantunos, A.I'. Pe3anos, u ap. nox pexa. B.M. KoncrantunoB — M.: U3narenbckuit ieHTp
«Axanemusy», 2016.

Jlaboparopuss cucreM wmynbruMmenua [II'TY  [Onekrponssiit  pecypc]. Xummws.
Bupryanpnas madoparopus. Tpenaxepst (CI10), 2019

JIaboparopus cuctem mynbrumenua [II'TY - S0P «Xumus. Bupryansnas naboparopusi.
Tpenaxepn» (CIIO), 2019

buonorus:Koncrantunos B.M. , PesanoB A.I'®aneea E.O. Ilox penakuwuei:
Koncrantunos B.M. N3nanue: 12-e u3z., yueonuk ans CI10.-M. 2010, 2016

Tynaxosa, O. B. buonorus : yuebnuk mis CIIO / O. B. TymskoBa. — CapaToB :
[TpodobpazoBanue, Ib6C «I[PRbooks» (30P), 2020

Jyneiiko, T. I'. Xumus : yueOnuk mus CIIO / T. I'. Jlymeiiko, O. B. Ig6mn0, E. A.
PemernukoBa. — CaparoB, Mockga : [IpodobpazoBanue, Ait [lu Ap Meauna, DbC «IPRbooks»
(O0P), 2020

Acxkapoga, JI. X. Xumus : yae6Hoe nocobue s CI1O / JI. X. Ackaposa ; moJ peaakiuen
JI. A. baiikoBoii. — 2-e u3ng. — CaparoB, ExarepunOypr : IlpodoOpazoBanue, Ypanbckuit
denepanbubiii yausepcuret, ObC «IPRbooks» (90OP), 2019

benbuenko JI.A. ®usnonorus yenoseka. OpraHusm Kak Leiaoe [DIeKTpOHHBIN pecypc] :
yueOHO-MeTonmyeckuii komruieke / JILA. benpuenko, B.A. JlaBpuHEHKO. — DJCKTpPOH.
TekcToBbIe qaHHble. — HoBocubupck: 9bC «IPRbooks» (30P), 2017

Bonasipera, O. Y. Xumus : 3agaunuk s CIIO / O. U. bonneipera, O. I1. Kymnapesa,
IT. A. ITonomapeBa. — Capatos : [IpodobpazoBanue, I5C «IPRbooks» (90P), 2020

bpreitkoBa, A. JI. OOmas u Heopranuueckass xumus : npaktukym st CIIO / A. .
bpsiTkoBa. — CapatoB : [IpodobpazoBanue, O5C «IPRbooks» (30P), 2020

Baiituep, B. B. Xumus : yuebnoe nocobue mist CIIO / B. B. Baiitaep ; nox penakuueit
M. K. UBanoBa. — 2-e¢ u3n. — CaparoB, ExarepunOypr : IlpodoGpa3oBanue, Ypanbckuit
dbenepanbubiii yauBepcuteT, IbC «IPRbooks» (90P), 2019

Bepxomenuesa, 0. I1. buonorus : yuebnoe nocobue ans CI1O / 1O. I1. Bepxomeniena.
— Caparos : I[Ipodob6pazoanue, IbC «IPRbooks» (30P), 2020

Hpo3nos, A. A. Xumusi [DnekTpoHHbIN pecype] : yuebHoe mocodue mist CIIO / A. A.
Hpoznos, M. B. JlpoznoBa. — DnekTpoH. TekcToBble naHHble. — CapartoB. -ObC «IPRbooks»
(20P), 2019

Kum A.M. Opranudeckass Xxumusi [DIEKTpOHHBIA pecypc] : yueOHoe mocodue / A.M.
KuMm. — DnextpoH. TekctoBsle gfanHble. — HoBocubupck: 35C «IPRbooks» (90P), 2017

Kouees, A. A. ®usuka. MonekynspHas (usuka, TepMOAUHAMUKA, SJIEKTPUUECTBO U
marHeTusMm : yueOHoe mnocobue st CIIO / A. A. KoueeB. — CaparoB, Mocksa
[TpodobpazoBanne, Aii [Tu Ap Menua, ObC «IPRbooks» (30P), 2020

KypbaroBa, H. C. Ob6mas Ouonorus [DIeKTpOHHBIH pecypc] : yueOHoe mocobue st
CIIO / H. C. Kyp6aroBa, E. A. KoznoBa. — DnekTpoH. TekcToBbie nanHbie. — CapatoB. -ObC
«IPRbooks» (30P), 2019

Jleryra C.H. ®usuka [DnexTporHsid pecypc] : yaebnoe mocodme / C.H. Jleryra, A.A.
Yakak. — DnekTpoH. TekcroBble faHHble. — Openodypr. ObC «IPRbooks» (30P), 2016

Jleryta, C. H. ®uszuka. MonekynsipHas ¢usmuka : yuebHoe mocodue mis CIIO / C. H.
Jleryta, A. A. Yakak. — Caparos : [IpodoOpa3zoBanue, 95C «IPRbooks» (30P), 2020

Jleryta, C. H. ®usuka. Dnexkrpocratuka : yueoHoe nmocooue s CI1O / C. H. Jleryra, A.
A. Yakak. — Caparos : [IpopoOpazoBanue, 9bC «IPRbooks» (30P), 2020
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Onruka. Pemenue 3amau : yue6Hoe mocodue / JI. . Bypos, A. C. I'opbanesuu, 1. A.
Kanynkas [u ap.] ; nmox penakuumeit JI. M. BypoBa. — Munck : Bpiumiimas mkona, 9bC
«IPRbooks» (30P), 2018

[Maneiruaa, A. B. ®@usnka [ DneKTpoHHBIN pecypc] : madopatopublid mpakTukyMm st CI10O
/ A. B. Tlanpiruaa. — DneKTpoH. TekcToBble AaHHbIe. — CapartoB. -ObC «IPRbooks» (30P),
2019

[Tapmakos, A. H. ®usuka B 3agadax. Onrtuka : yuye6Hoe mocooue mis CIIO / A. H.
[TaprmrakoB. — Caparos : [IpodobpazoBanue, Aii [Tu Ap Meaua, O5C «IPRbooks» (90P), 2020

[Tapmakos, A. H. ®u3uka B 3a1auax. IaeKkTpoMaraeTusM : yuaeonoe mocoowue s CI1O /
A. H. ITapmakoB. — Caparos : IlpodobpazoBanue, A Ilu Ap Menua, DBC «IPRbooks»
(30P), 2020

[lepmunoB, A. B. O6mas ¢usuka. 3agaun ¢ pemieHusaMy : 3agadnuk / A. B. IlepmMuHOB,
10. A. bapkos. — CapatoB : By3osckoe oopazoanue, O9bC «IPRbooks» (30P), 2020

[Muckapéra T.U. COopHHK 3amad 1Mo o0meMy Kypcy (GU3WKU [DIEKTPOHHBIN pecypc] :
yuebHoe mocobue / T.U. Iluckapéra, A.A. Yakak. — DIEKTPOH. TEKCTOBbIC IaHHBIE. —
Openobypr: ObC «IPRbooks» (30OP), 2016

Ouzuka. Mexanundeckue konebanus. COOpHUK 3alad C pELICHUSMHU [DJIEKTPOHHBIN
pecypc] : 3amaunuk s CIIO / cocr. b. K. JlanTeHKOB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Capatos (O0P), 2019

®usnka. Mexannueckue konedanus. COOpHUK 3a1a4 ¢ penieHusMy : 3aaaqauk ais CI1O
/ cocraBurenu b. K. JlantenkoB. — CapatoB : [IpodobpazoBanue, IbC «IPRbooks» (D0P),
2019

XamuroBa A.M. Oprannueckas xumus s ctyaeHToB CIIO [DnekTpoHHBIN pecypc] :
yuebnoe mocobue / AWM. Xamurosa, T.E byceiruna, JI.P. Caduna. — DneKTpOH. TEKCTOBEIE
nannsie. — Kazanp.ObC «IPRbooks» (90P), 2016

XapnukoBa C.B. boranuka ¢ ocHoBamu 3kojoruu pacteHuid. Yacte [ [DnexTpoHHBIN
pecypc] : yuebnoe nocodue / C.B. Xapauxona, FO.I1. BepxormieniieBa. — DIeKTPOH. TEKCTOBbIE
nanHsle. — OpenOypr. ObC «IPRbooks» (30OP), 2017

Xumus [DnexTpoHHbI pecype] : yuebHoe nocobue aist CITO / cocr. I'. FO. Boctpukosa,
E. A. XopoxopanHa. — DnekTpoH. TekcToBble naHHble. — CapatoB. -ObC «IPRbooks» (O0P),
2019

Xumus : yaeonoe nmocooue mist CITO / M. T'. MBanos, JI. A. baiikoBa, O. A. HeBonuHa,
M. A. Kocapesa ; nox penakuueit M. Y. Kanuanyenko. — 2-e uzn. — CapatoB, ExarepunOypr :
[TpodoOpazoBanune, Ypansckuii penepanpubiii yausepcuter, DbC «[PRbooks» (30P), 2019

Yakak, A. A. MonekymnspHas ¢uzuka : yuebHoe nocodue s CIIO / A. A. Yakak ; noa
penakuueit M. I'. Kyuepenko. — Caparos : [Ipodobpazosanue, I5C «IPRbooks» (30OP), 2020

Yakak, A. A. ®usuka. /[uHaMuKa MEXaHMUYECKOTO IBIMKEHHS : yueOHoe rmocodue s
CIIO / A. A. Yakak. — Capatos : [Ipodo6pazoanue, 9bC «IPRbooks» (30P), 2020

Yakak, A. A. ®usnka. DIeKTPUUECTBO U MarHeTu3M : yueOHoe nocodue st CIIO / A. A.
Yaxkak. — Capartos : [Ipodobpazoanue, 9bC «IPRbooks» (30P), 2020

JlonmoJJHUTEdLHAS JUTEpaTypa:

Bontpomerok, B. B. Heopranuueckas xumus : mocoOue Il TOATOTOBKH K
HeHTpan3oBaHHOMY TectupoBanuio / B. B. boarpomerok. — Munck : Terpamut, ObC
«IPRbooks» (30P), 2019

lapmmn, A. I1. Opranuueckass XUMHsSL B PUCYHKaX, TaOIuIaxX, cxemax [DIeKTpOHHBIN
pecypc] : yue6Hoe mocobue / A. I1. I'apmmH. — DnekTpoH. TekcToBble qaHHbie. — CII6. -OBC
«IPRbooks» (30P), 2017

KysnenoB C.U. CripaBoyHuk 1o usuke [DIEKTPOHHBIN pecypce] : yuebHoe mocoldue ams
CIIO / C.H. Ky3uenoB, K.W. Poro3un. — DnekTpoH. TekcToBble naHHbie. — CapaTtoB: OBC
«IPRbooks» (30P), 2017

Kypc mo neoprannyeckoit xumun / . — HoBocubupck : Cubupckoe yHHBEPCUTETCKOE
uznarenberBo, Hopmaruka, DbC «IPRbooksy» (90P), 2016
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Kypc mo dopmynam. ®usuka, Xxumus, mMaTeMaTHKa [DIEKTpOHHBIN pecypc] / . —
DnekTpoH. TekcToBble nanHbie. — HoBocubupck: 9bC «IPRbooks» (30P), 2017

Jles, O. U. Tpenaxep mno OHOJOTHHU [JII TOATOTOBKH K IIEHTPAIM30BAHHOMY
TecTupoBanuio u sk3ameny / O. U. JleBs. — 2-e¢ uzn. — Mumnck : Terpamut, 95C «IPRbooks»
(B0P), 2019

Marnei, C. C. bruosiorus : oJHBINA Kypc TOJATOTOBKH K TECTUPOBAHUIO U dk3ameHy / C.
C. Marnsi. — MuHnck : Terpanut, 9bC «IPRbooks» (90P), 2018

PomanoBa, B. B. ®usuka. Ilpumepsr pemenus 3amgay : ydeOHoe mocobue / B. B.
PomanoBa. — MuHck : PecnyOnukaHCKuii HMHCTUTYT MpodecCHOHaIbHOr0 00pa3oBaHUs
(PUIIO), 3BC «IPRbooks» (D0OP), 2017

Pessinkun, B. M. XuMus : moaHBIA Kype TOATOTOBKU K TECTUPOBAHMIO M dK3ameHy / B. U.
Pessmkun, C. E. Jlako6a, B. H. Bypas. — Munck : Terpanut, 9b5C «[PRbooks» (30P), 2018

CkmnapoBa, E. A. CnpaBounuk 1no ¢usuke ¢ npuMepamu pemieHus 3amad. Yacts 1
yuebHoe mocodue / E. A. Cxmsiposa, H. JI. TonmmaueBa, C. . Ky3nenos. — Tomck : Tomckmii
nonutexunyeckuit ynusepcuret, ObC «IPRbooks» (30OP), 2017

Cracp, H. @. O6mas u Heoprannyeckast xumus : cnpaBounuk st CI1O / H. @. Cracs ;
nox penakuueid A. I1. Unsun. — Capatos : [Ipodobpaszosanue, 35C «IPRbooks» (30P), 2017

TperpsixoB, FO. M. Boma. Crpykrypa u Termmodusmueckue mapamerpel / 0. M.
TperpsakoB. — MockBa, HMxeBck : PerymnspHas u Xxaoruueckas JuHamuka, WHCTUTYT
KOMIbIOTEepHBIX HccienoBanuii, D6C «[PRbooks» (30P), 2019

Tpodumenko, E. E. Tpenaxep mo ¢usmke 1jisi MOATOTOBKH K ILIEHTPAIU30BAHHOMY
tectupoBanuio u dk3ameny / E. E. Tpodumenko, C. U. IllegenkoB. — 2-¢ u3a. — MHUHCK :
Terpanur, ObC «IPRbooks» (O0P), 2018

®dusmKa : Kypc HHTEHCUBHOM MOJTOTOBKH K TeCTHpOBaHuUIO U dk3ameny / JI. B. Tanun, I'.
C. Kem6poBckuii, B. M. Ctpenbuens, B. I'. llleneneBud. — 2-e u3a. — Mumnck : Tetpanut, 9bC
«IPRbooks» (30P), 2017

JJis npenoaasaresiei

Metoauku mnpenojgaBaHusi Mo 0011eo0pa3oBaTeNbHBIM (00S13aTEIbHBIM) JTUCHUILUIMHAM
(«Pycckuit s3p1k», «JIureparypay, «MHocTpaHHBIN sA3bIK», «MaremaTtukay, «cropus» (wnu
«Poccust B mupey), «®Puzudeckas KyabTypay, «OCHOBBI O€30MaCHOCTH KU3HEEATETLHOCTH,
«ACTpPOHOMHSI») C Y4eTOM Mpo(hecCHOHAIBHOM HAmpaBICHHOCTH MpPOrpaMM CpEIHEro
po¢eCCHOHAIIBHOTO 00pa30BaHUs, peain3yeMbIXx Ha 0a3e OCHOBHOTrO OOIIEro oOpa3oBaHUS,
npeaycMaTpUBalOIie MHTEHCHBHYIO O0O0IIe00pa30oBaTelbHY0 IOATOTOBKY OOYyYaroImuXcs C
BKJIFOUEHUEM MIPUKIIATHBIX MoOJlyJIeH, COOTBETCTBYIOIIUX npodeccuoHaNIbHON
HaIIPaBJIEHHOCTH, B T.4Y. C yYE€TOM IPUMEHEHUS TEXHOJIOTHI AUCTaHIIMOHHOIO U JIEKTPOHHOTO
oOyuenus [DnekTpoHHbIH pecypc]. — Pexum mocryma: https://edu.gov.ru/ pasgen «bank
JOKYMEHTOB)

[Tucemo JlemapTrameHTa TrocyAapCTBEHHOW NOJUTHUKU B cdepe MOATOTOBKH padbodmx
kagpoB u JIIO MunucrepctBa oOpasoBanuss u Hayku P® or 17.03.2015 Ne 06-259
«PexoMeHanMu MO OpraHU3alUy MOJY4YeHHs] CpeAHero oOIiiero obpa3oBaHusi B Ipenenax
OCBOEGHHS 00pa3oBaTebHBIX MPOrPaMM CPEIHEro mnpodeccuoHaabHOro o0pa3oBaHus Ha Oase
OCHOBHOTO 001ero o0Opa3oBaHHs ¢ y4dyeToM TpeOoBaHMM (enepanbHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB M MOJIyd4aeMod MNpodeccud WM CHEUUATbHOCTH CPETHETro
poeCCUOHAITBHOTO 00Pa30BaAHUS

[TuceMo MunoOprayku Poccun ot 17.03.2015  Ne06-259 «O  HampaBieHUH
NopaboOTaHHBIX PEKOMEHIALMN 10 OPraHU3alMK MOJyUYeHUs! CpeHero oomero oopa3oBaHus B
npejenax OCBOEHUSI 00pa3oBaTeIbHBIX MPOrPaMM CPEAHEro MpopecCHOHATBLHOI0 00pa30BaHuUs
Ha 0a3e OCHOBHOro ooOmero oOpa3oBaHusi C ydeToM TpeOOoBaHMM (QenepabHbIX
rOCYJapCTBEHHBIX  00pa30BaTENbHBIX CTAaHIAPTOB M  TOJXyd4aeMOH Mpodeccuu WM
CHENUATBLHOCTH CPEIHEro MPoPeCCHOHATHPHOTO 00Pa30BaHHUS)

[Ipukaz MunoOpnayku Poccum ot 17.05.2012 Ne413 (pem. or 11.12.2020) "O6
yTBEpKACHUH (eaepaIbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAApTa CpPETHEro



https://edu.gov.ru/
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obmero oopazoanus" (3apeructpupoano B Muntocte Poccun 07.06.2012 Ne24480)

Pacnopsoxenne Munnpocsemenusi Poccun ot 30.04.2021 NeP-98 «O0 yTBepkaeHun
Konuenmun npenogaBanusi 001eo0pa3oBaTeIbHbIX JUCHUILIUH ¢ y4€TOM IPOodhecCuOHaTbHOM
HAMPaBJICHHOCTU TMPOTPAaMM CpEIHEro MpO(EeCCHOHAIBHOTO 00pa30BaHUs, PeaTn3yeMbIX Ha
6a3e OCHOBHOIO 0011ero 00pa3oBaHUs»

@enepanbHblii 3akoH OoT 29.12.2012 Ne 273-@3 «O06 obOpazoBanmu B Poccuiickoit
denepanuny

NHTEPHET-PECYPChbI

Poccuiickasi snexkTpoHHas IiKona [DJIEKTpoHHBIM pecypc]. — Pexum pocryna:
https://resh.edu.ru

OnekTpoHHass OubnuoreuHas cuctema «HanuonanpHash s7eKTpoHHas OHOIMOTEKA
[DnmexkTpoHHEI pecypc]. — Pexxum goctyma: https://H36.pd

OnektponHass 6ubnmuoreunas cuctema «IPRbooks» [DnmekrponHsbIii pecypc]. — Pexum
noctymna: http://www.iprbookshop.ru/

I'azera «buosorusiy u caiit s yuutenei «5 uay Ha ypok Owosorum» http://school-
collection.edu.ru/collection

Iazeta «XuMusi» U CalT i yuutens «5 uay Ha ypok xumumy» http://www.chemnet.ru

Enunas xomneknus [HOP: [penmernas kosnexmust «Xumus» http://him. Iseptember.ru

EctecTBenHo-Hay4YHbIE AKCIIEPUMEHTHI: XUMHSL. Komnexmus Poccuiickoro
obreodpaszoBarensHoro mopraia http://school-collection.edu.ru/collection/chemistry

OCHOBBI XUMUH: ANIEKTPOHHBIN yueOHuKhttp://www.chemistry.ssu.samara.ru

OTkpbITHIH KOJLIeK: XuMushttp://wwwhemi.nsu.ru

KouTpen — Xumus is Bcex: yueOHo-uHGopMarmonnsiii caithttp://classchem.narod.ru

XuMus A7 BCeX: WJUIIOCTPUPOBAaHHbIE MaTepuaibl IO OOwIeil, opraHuyeckoil u
HeOpraHudeckor XumMuu http://ru.wikipedia.org/wiki/Xumus

Xumus ¥ xu3Hb — XX BeK: HAy4YHO-TIOMYJISIPHBIN KypHAI

OtkpriThiit KOILIeK: Bruosorus http://bio.1september. ruhttp://school-sector.relarn.ru/ns

m B mnomomp yuurtemo Ouonoruu: oOpaszoBarenbHbl cailt MECOH HITIY
http://college.ru/biology

Bcest Ounonorus: Hay4aHO-00pa3oBatenbHbIN mopTain http://www.eco.nw.ru

TocynapcrBennblit lapBuHoBckuil My3eit http://www.biolog188.narod.ru

XKussie cyliecTna: DIIEKTPOHHAS WILTIOCTPUPOBAHHAS SHIMKIIOTICTUS
http://wwwdarwin.museum.ru

3aoyHas ecTecTBeHHO-Hay4Has mkona (KpacHospck): yueOHble MaTepuaibl 0 OMOJIOTHH
It mKoapHuKOB http://wwwlivt.net



https://resh.edu.ru/
https://нэб.рф/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www/
http://classchem.narod.ru/
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://college.ru/biology
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KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM

Nzyuenue

o01eobpazoBaTenbHON

JUCIHHAIIJINHBI
yaeOHOH

JUCLHUILINHBI

«EcTecTBO3HAHMEY

3aBepIuacTcs IOJBEICHUEM HUTOroB B (opme nuddepeHIupoBaHHOTO 3a4eTa B paMKax
MIPOMEKYTOUHON artectanu cryaeHToB B mpomecce ocBoeHus IIIICC3 CIIO na 06ase
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHUEM CPEIHETO 00IIEro 00pa3oBaHMsL.

OO0Omas  oleHKa

PaCCUUTBIBACTCA

Kak CPCAHAA

10

huToram IIPOBEACHUA

TuQGepeHIIMPOBAHHOTO 3a4eTa OTACIBHO MO KaXIOMY pa3eny JUCIUTUIHHEL.

Pe3yabTaThl 00yueHus

IToka3aTenn
OLlEHKH pe3yJabTaTa

@DopMBbI U METOAbI KOHTPOJISA U
OlIeHKH Pe3yJIbTAaTOB 00y4YeHHus!

JIn4yHOCTHBIE!
- c(hOpMHUPOBAHHOCTH NMPOSIBJISIET YCTOMYUBBIA | — HaONIOJEHWE M OIEHKA
OTBETCTBEHHOI'0 OTHOLICHUSA K | [IO3HABATEJIBHBIA ~ HMHTEPEC K | BELIIOJHEHHS [IPAKTUYECKUX
O0y4eHHIO; ~ TOTOBHOCTb U | p3ydeHHIO y4eOHOMN JUCLMILIMHBI, | 3a/aHM;
CIIOCOOHOCTh  CTYJCHTOB K | yeMOHCTPHpPYeT OTBETCTBEHHOE | — TEKyIIUiH KOHTPOJIb:
CaMOpasBUTHIO W | oTHOWIEHHE K BBINOJHEHHIO | yCTHBI OMpOC, IHChMEHHbIE

caMoo6pa3013aHmo Ha OCHOBC
MOTHUBAIIMN K O6y‘I€HI/IIO n
IIO3HAHUIO,

y4eOHBIX 3a7a4;

UCNOJb3yeT 3HAHUS U YMCHHS
JUIS.  BBIPOKEHUST COOCTBEHHOTO
MHECHUSI,

MPOSIBJISIET CAMOCTOSITEIIEHOCTD U
AKTUBHOCTb B MIOUCKE
HeoOXomuMoi WHGPOPMAITUU TSI
3¢ pexTUBHOTO BBITIOJTHCHHSI
y4eOHBIX 3ajad.

paboThI 110 TeMaM (pazzienam);

— BBIIIOJIHEHUE
CaMOCTOSITENIbHOI paboThI;

— IPOMEXYTOUYHas
aTTecTanus B dbopme

TG GepeHIIMPOBAHHOTO 3a4eTa

- c(hOpMHUPOBAHHOCTH
[IEJIOCTHOTO ~ MHPOBO33PEHHS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS €CTECTBEHHBIX HAYK M
0OLIECTBEHHON IPAKTHUKHY;

opMeHTHpYeTcsl B HH(pOpMAIIUHU O

COBPEMEHHOM pa3BUTHH
€CTECTBEHHBIX HayK "
0OIIEeCTBEHHON PAKTUKH;

NpOosABJIseT YCTOMYUBOCTh
MUPOBO33PEHUYECKUX B3IIISIA0B U
yOex1eHui, KOTOpbIE
CKa3bIBAKOTCA npu OILICHKE

MPOLIECCOB M SIBJICHUN COOBITHIA
OKPY’KaroIlleH MPUPOJIE U KU3HH;

AEMOHCTPUPYET 3HAHUS
BaOKHEHUIITNX

€CTECTBEHHOHAYYHBIX  IOHATHUM,
3aKOHOB, TEOPETUUECKUX
MOJOXKEHUM, NMEIOIINX 3HAuCHHUE
TS MMOHUMaHUS CYIIHOCTH

MPOLIECCOB PAa3BUTHUS MPUPOIBI H
oOmiecTBa.

— HaOJIoJeHHe M OIlEHKa
BBITTOJTHEHUS MIPAKTUYECKUX
3aJaHnH,

— TEeKyLuH KOHTPOJIb:
YCTHBIA OIIPOC, MHUCHMEHHBIE

paboThI 10 TeMaM (pazjzienam);

— BBIINOJIHEHHE
CaMOCTOATENLHON paboThI;

— TIPOMEKYTOYHAs
arrecTanus B dopme

nuddepeHIIMPOBaHHOTO 3a4eTa

- c(hOpMHUPOBAHHOCTH
OCHOB caMOpa3BUTHUSA U
CaMOBOCITUTAHUSA B
COOTBETCTBUHU c
0011IeYETI0BEYECKUMHU
HEHHOCTSIMA W HAcaJIaMH
TPaKIaHCKOTO 00111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTH K

ompegejsier BO3MOXHBIE IIyTH
pelIeHHs aKTyalbHbIX MPOOIEM
YeJI0BEUECTBA, KOTOpPHIE MOIYT
OBITh peuIeHsl CpencTBaMHu
€CTECTBEHHBIX HAYK;

ymeer CaMOCTOSTEIIBHO
OLICHUBATh CBOM  JIEeWCTBUSA,
ONpelensieT  NPaBWIBHOCTb U

— HaOJIOIEHWE U OllEHKa
BBIIIOJTHEHUS MPaKTUYECKHUX
3aJaHuH,

— TEKyIIun KOHTPOJIb:
YCTHBIM OMpPOC, THUCHMEHHBIC

paboThI 10 TeMaM (pazzenam);
— BBITNIOJIHEHHE
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CaMOCTOSATEIIBHON, TBOPYECKOMN

OIMMOOYHOCTD CY)KJICHHI,

CaMOCTOSITEIIbBHON PabOTHI;

u OTBETCTBEHHOU | HCHOJIL3YET
JEATEIbHOCTH, €CTECTBCHHOHAYYHbIEC 3HAHUS JIJIs
pElICHUs CUTYallMOHHBIX 3a/1a4
- c(hOpMHUPOBAHHOCTH JACMOHCTPHUPYET  COBPEMEHHBIE | — TEKYIIMH KOHTPOJIb B
9KOJIOTMYECKOTO  MBIIIICHHS, | €CTECTBEHHOHAYUHBIE 3HAaHMA U | (hOpMe TECTUPOBAHHS;
ITOHUMAaHUsA BIIMSIHUSA | TIpEICTaBIICHUSA O COBPEMCHHBIX | — orieHKka 3aJaHui
CONUAIbHO-3KOHOMMYCCKHUX €CTECTBEHHBIX HAYK, MOHUMAHHUE | BLIMTOIHEHHbIX HA
[poneccoB  Ha  COCTOMHHUC | prygnus COLMANBHO- | [IPaKTHYECKOM 3aHATUM;
[pUPOAHON W COMHATBHOM | rogoMMYECKUX IIPOIIECCOB HA | _ TeKyIuil KOHTPOJIb:
Cpezbl;  1pHOGP CTCHUC ~OLIbITA | cocrosnme IPUPOIHON U | ycTHBIM ONpOC, THUCbMEHHbIC
;ﬁ;ﬁg&iﬁ?ﬁ?memmn COLIMATIEHON CPEBI, paboTel O TemaM (pasnenam);
omnpenesier, aHAIMIUPYeT U | penieHue CUTYallMOHHBIX
CPaBHUBAET KAYECTBEHHBIE H | 3anau;
KOJINYECTBEHHBIE HOKA3aTeNH, | _ prinoiHEHHe
XapaKTCPU3YIOMNC  HPUPONHBIC | canocTosITEbHOM PabOTHI;
00BEKTHI, TTPOIIECCHI U SBJICHUS 10 | _ MPOMEKYTOUHAs!
PA3NUYHEIM MCTOYHUKAM JPYTHM | orrecrams B dopme
HCTO'THHKaM, 1 PepeHIMPOBAHHOrO 3a4€Ta
yCTAHABJIUBAET PUYUHHO-
CJIC/ICTBCHHBIC CBSI3U B
M3y4aeMOM MaTepHuae;
NnpUMeHeHHe
€CTECTBCHHOHAyYHbIX 3HAHMW B
9KOJIOTO-HaNpaBJICHHON
NEATEITHLHOCTH.
- chOpMHUPOBAHHOCTH y4yacTMe B TIPYIIOBBIX W | — HaOMIOJEeHWE U OLEHKa
KOMMYHUKATUBHOM KOJUIEKTHBHBIX (pOpMax pabOThl; | KOMMYHHKAaTHBHOMN
KOMIIETEHTHOCTH B OOLUCHWH U | HCmOJIb30BaHHE  S(P(PEKTUBHBIX | KOMIIETEHTHOCTH B OOLICHHH U
COTPYAHMYCCTBC CO | cnoco0OB ~ KOMMYHHMKAallMd B | COTPYJHHYECTBE;
CBEPCTHUKAMH U B3POCIHIMH B | pererun yueGHBIX 3a/1a1; — omeHKA BLINOMHEHHS
obpasoBaTenbHOH, ., | CTPEMJIEHHE K COTPYIHHYCCTBY | MpakTUYECKUX 3aIaHUMH;
ob1IecTBeHHO TIOJTIE3HON, | ¢ cpepcTHMKAMM M B3POCIBIMU B | _ TeKyTIHit KOHTDOJIb:
YIeOHO-MCCIIeI0BATENBCKOT, 00pa3oBaTE/BHOM, OOIIECTBEHHO | yeTHEli OMpPOC, THCHMEHHBIE
TBOPHCCKOM M APYTHX  BUASX | nonesnoi, y4eOHO- paboThI 10 TeMaM (pazzenam);

JACATCIIBHOCTH,

HCCIIeIOBATENbCKOM, TBOPYECKON
U IPYTUX BUJIAX JESTEIbHOCTH;

colJ01eHne HPaBCTBEHHO-
THYECKUX HOPM B3aHMMOIECHCTBHS

— BBIIIOJIHCHUEC
CaMOCTOSITENIbHOI paboThI;

- YMEHHE $CHO, TOYHO,
rPAaMOTHO  HW3JIaraTb  CBOM
MBICJIM B YCTHOM ¥ TUCBMEHHOMN
peuu, IIOHUMATh CMBICII
[IOCTaBJICHHOMN 3a/1auy,
BBICTPAMBaThb  apryMEHTALUIO,
IPUBOAUTL  APTYMEHTBI U
KOHTPapryMeEHTHI;

HCIIOJB3YET 3HAHUA W YMCHUA

JUIE  BBIP@KEHUS] COOCTBEHHOTO
MHEHUS;

AEMOHCTPUPYeET KYJIBTYpPY
YCTHOM ¥ MUCbMEHHOM peuu;
HCIIOJIB3YyeT
€CTECTBEHHOHAy4YHbl€ 3HaHUS U
MOHATHSL  JUISL  BBIPDAKEHUS WU
000CHOBaHHUS COOCTBEHHOTO
MHEHUS;

AEMOHCTPUPYET  IPaBUIBHOCTH

BBIITOJIHCHU A y‘-Ie6HbIX 3ajJa4.

— HaOJIOIEHWE U OllEHKa
BBITTOJIHEHUS MPaAKTUYECKHUX
3aJaHuH,

— TEKyIIun KOHTPOJIb:
YCTHBIM ONpPOC, MNUCHMEHHbIE

paboThI 1o TeMaM (pazzienam);

— BBINIOJTHEHHE
CaMOCTOSITENIbHON PabOTHI;
MPOMEKYTOUHAsI aTTECTAalUs B
dbopme nudhepeHIIMPOBAHHOTO
3ayera
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- KPUTHUYHOCTH
MBIIJICHUA, BJIaICHUC
NEPBUYHBIMHA HaBbIKaMH

aHAJIM3a U KPUTUYHOU OLIEHKH
NOJTy4aeMoil nH(pOpMaIHH;

UCNOJIb3YeT
€CTeCTBEHHOHAYYHbIC 3HAHHUS H
NPECTaBJICHUS] Ui pEIICHUs
y4eOHBIX 3a7a4;

OCyHIeCTBJIsIET TIOUCK u
00OCHOBBIBAET BBHIOOP Pa3IHMUHBIX
CIIOCOOOB  pEHICHHS  y4eOHBIX
3aJad ¢ TOYKM 3pEHHA HX
s dexTuBHOCTH u
1enecoo0pa3HocTu

AaeT  KPUTHUYECKYIO  OIICHKY
aKTyaJbHbIM npobiaemam
pa3BUTHS YeJI0BeYeCTBA u
Poccun, xotopeie MoOryt OBITbH
peleHbl cpeicTBaMu reorpaduun

— gaOmroIeHrue W OILEHKa
BBINIOJIHEHHS MPaKTUYECKHUX
3aJaHnH,

— TeKyIun KOHTPOJIb:
YCTHBIM ONpPOC, THUCHMCHHBIC
paboThI 10 TeMaM (pazzenam);

— BBIIIOJIHEHHE
CaMOCTOSITENIbHOI padoThI;

— TIPOMEXYTOUHas
arTecTauus B bopme

TG GepeHIIMPOBAHHOTO 3a4eTa

- KpCaTHBHOCTb
MBIINUJIICHHWA, HHUITMATUBHOCTD U
HaxoaA4uBOCTb,

oCyLIecTBJIsIeT TIOMCK u
00OCHOBBIBACT BHIOOP pa3IMYHBIX
CIOCOOOB  peHIeHUs  Y4eOHBIX
3a1a4 ¢ TOYKH 3pEHHS HX
3 HEKTUBHOCTH u
1eNIeco00pa3HOCTH,;

HCMOJIb3yeT
€CTECTBEHHOHAYYHBIC 3HAHHS IS
pELICHUS CUTYAIIMOHHBIX 3a/1ay;
BBIIBUT2€T HEeCTaHIapTHBIC
CIoCcOOBl  pemeHuss  y4eOHBIX
3ajay;

TPOSIBIISICT UHUIIATUBY "
TBOPYECKUH MOAXOA B Y4eOHOM
JeATeILHOCTH;

— HaOJMOJIeHue U OLEHKa
BBITIOJIHEHUSI ~ TPAKTUYECKUX
3aJlaHuM,

— TEKyIUn KOHTPOJIb:
YCTHBIM ONpPOC, THUCHMEHHBIE
paboThI O TeMaM (pa3zernam);

— BBITIOJTHEHUE
CaMOCTOSITENIbHOM pabOTHI.

MeTal‘lpe}IMeTHLIe:
- BJIQJICHUE HaBBIKaMU | BJIaJi€€T npueMaMu | — HaOJNIOJeHHE M OIIEHKa
TII03HABATEIBHOM, y4eOHO- | menernoaratusi, ONPeeNseT MYTH | BHIMTOTHEHUS MPaKTUYECKUX
HCCIICAOBATCIILCKOU U | nocTrXeHHs y4eOHBIX 3aad; 3aJJaHuH,

IIPOEKTHOM  J€ATEIBbHOCTH, a
TaK)K€ HaBBIKAMM pa3pelieHus

npooem; TOTOBHOCTE 5
CIIOCOOHOCTD K
CaMOCTOSITEIIbHOMY MTOUCKY
METOJIOB perieHuUsI
MPaKTUYECKUX 3ajad4,
HpI/IMeHeHI/IIO pa3.]'II/I'-IHI)IX

METOJ0B IIO3HAHUSI,

ompeaeJsier 3¢ deKTUBHbIE
CIIOCOOBI BBITIOTHEHUS PabOTHI;
OCYHIIeCTBJISIET  KOHTPOJIb  3a
IIPOLIECCOM u pe3yabTaToOM
COOCTBEHHOM yueOHOI
JeSITeNIbHOCTH,

OpPUEHTHPYeTCsI B 3aJaHUAIX
TEOPETUIECKOTO U MPAKTUIECKOTO
XapakTepa;

yMeeT CaMOCTOSITeTLHO TOOBIBAThH
HOBBIC 3HAHUS, HAXOJUTh OTBETHI
Ha BOIIPOCHI, UCTIONB3YS YICOHUK

— BBIIIOJIHCHHUC
CaMOCTOSITEIbHOM pa6OTLI.

u apyrue UCTOYHUKU
nHpOpManny,
- yMEHHE oToupaer u UCIIONB3YET | — HAOMIOJCHWE W OIIEHKa

OPUEHTHPOBATHCS B PA3TMUHBIX
MCTOYHUKAX uHpOpMaLIUH,

HE00X0IMMYI0 MH(POPMAIUIO IS

BBITTOJTHCHU A IMPAKTUYCCKUX
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KPpUTHYECKH  OLIEHUBaTh U
UHTEPIPETUPOBATH
uH(pOpMaLIKIO, TOJyYaeMylo U3
Pa3IMYHBIX UCTOYHUKOB;

3¢ PeKTUBHOTO perieHusT yaeOHbIX
3ajau;

OlleHWBaeT M HHTEPNpPeTHPYeT
nHpOpMALMIO, TOJyYaeMyro W3
pa3IMYHBIX UCTOYHHUKOB;

3aJaHuH,
— TEKyIun KOHTPOJIb:
yCTHBIﬁ OomnpocC, MNHUCbMCHHBIC

paboThI IO TeMaM (pa3aenam);
— BBINIOJTHEHHE
CaMOCTOSITEJIbHOM paOOTHI.

- yMEHHE

CaMOCTOSITEJIbHO OLIEHUBaTh U
HIPUHUMATh peleHus,
oIpeeNsroIue CTpaTeTUIo
MIOBE/ICHNUS, C y4eTOM

rpakJAaHCKUX M HPABCTBEHHBIX
IICHHOCTCI;

000CHOBBIBAaEeT BBHIOOp crocoba
pelieHus yueOHOM 3a1a4u;

JAE€MOHCTPUPYET aJeKBaTHOCTh U
CaMOCTOSITEIIbHOCTh B IPUHATHH
pElICHUsT C y4eTOM COOJIIOICHUS
TPOKIAHCKUX W HPABCTBEHHBIX

HOPM;
0000mIaeT, aejlaeT BBIBOABLI Ha
OCHOBC GCTGCTBGHHOHay‘IHI)IX

3HaHUA U (HAaKTOB COBPEMEHHOM
HayKHU.

— HaONIOJEHHE M  OILICHKA
BBIIIOJTHEHUS MPAKTHYECKUX
3aJaHuH;

— TEKyIlun KOHTPOJIb:
YCTHBIH ONpPOC, MHUCHMEHHBIC

paboTHI IO TeMaM (pazjesam);

— BBbIIIOJIHCHHUC
CaMOCTOSITENIbHOI padoThI;

— TPOMEXYTOYHas
arTecTauus B bopme

¢ depeHITMPOBAHHOTO 3a4eTa

- OCO3HaHHOE  BJAJICHUE | MPeACTABJIAET uHpopMaLUIO, | — HAOMIOAEHHWE M  OLEHKA
JIOrH4C€CKUMUA JEUCTBUSIMH | UCTIOIB3YSI 3HAKOBO- | BBIITOJHEHUSA MIPaKTUYCCKUX
OnpeaCICHUA HOHATHH, | CUMBOJIMYECKHUE CpEACTBA | 3a/1aHUI;
06061116131/151, YCTaHOBJICHHS | (cxeMbl, TpaUKH, MOJIEIIN) — Texywwmit KOHTPOJIb:
AHAIOTHH, KIACCHPUKAUNKE HA | rpynmmupyer, Kiaccuuuupyer YCTHBIA OIIPOC, HHMCHMEHHBIE
OCHOBE CaMOCTOATCILHOTO | ipyposple  06BEKTHI, (GAaKTHl U | paGoThl O TeMaM (paszeiam);
E;ffeppaHeB; OCHOBAHUHU M| sanenns; - BbIHOJIHeHI/Iev
CaMOCTOSITENIbHOI paboThI;
— TPOMEXYTOYHas
aTTecTanus B dbopme
JuGdepeHIpoBaHHOTO 3aueTa
- YMEHHUE YCTaHABIMBATH | CAMOCTOSTEILHO BbIEJIsIET | — HAONIOJCHUE W  OIICHKA
NPUYHHHO-CJIE/ICTBEHHbIE CYIIIECTBEHHBIE NPHU3HAKH | BBIMIOJIHEHUSI  MPAKTHYCCKUX
CBS3U, CTPOMUTH PACCYXICHHE, | cCpaBHUBAEMBIX NPUPOAHBIX | 3aaHUM;
YMO3aKIFOICHIC OOBEKTOB; — TeKymmit KOHTPOITb:
(MHIYKTHBHOE, ICIYKTHBHOC H | cocraBuasieT IPOCTEHIING | yCTHBIM ONPOC, MMCHMEHHBIE

M0  aHaJOTMU) W  JIeJaTh
apryMEHTHPOBAHHBIE BBIBOIBI;

MIPOTHO3bI COCTOSIHUSL TMPUPOIHBIX
O00BEKTOB, Pa3BUTHUS TMPHPOTHBIX

paboThI 10 TeMaM (pazjienam);

— BBINIOJIHEHUE
TPOLIECCOB U SBICHHUIA; CaMOCTOSATETHHOH PabOTHI;
aeJiaet apryMEHTHPOBAHHBIC | _ 1povexyTOUHAs
BBIBOJIBI, arTecranus B dopme

JubdepeHIpoBaHHOTO 3a4eTa

- [IPEACTABICHUE 0 | o0BsicHAICT CYILIHOCTb M| — HaOmoJeHHe M OIeHKa

HEOOXOIMMOCTH OBJIAJICHUS | 3HAYUMOCTD BBITIOJIHCHUS OPAKTHYCCKUX

CCTCCTBOHAYYHBIMM  3HAHUSIMH | ¢CTECTBEHHOHAYYHBIX 3HAHUMN; 3aJaHuH,

c HEJIBIO (opmupoBanus | packpbiBaer COICPXKAHHE | — TeKyIuil KOHTPOIIb:

aJIcKBaTHOTO TIOHUMAHIT | 0CHOBHBIX ~€CTECTBEHHOHAYYHBIX | YCTHBIH OMPOC, NHCHMEHHBIE

0coOeHHOCTEH Pa3BUTHUA | opsTuii - SBJICHUIA ¢ | paBoTeI Mo Temam (pazaenam);

COBPEMCHHOTO MHUDpA, UCIIONBb30BAaHUEM  CIIEHUAIBHON | — ppimonHenue
TEPMHUHOJIOTHH; CaMOCTOSITENILHOM paboThI,
Aaer dpryMCHTHPOBAHHYIO | - — mpomexyTouHas
OLCHKY COBPEMCHHOM CHTYAUMH | grrecrarms B dopme

pa3BUTHS HAYKU.

nrdGepeHIPOBAaHHOTO 3a4eTa
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- NOHUMaHUE MecTa W
pOJIM  €CTECTBEHHBIX HAayK B
CHCTeME HayK; IpeACTaBICHHE
00 OOLIMPHBIX
MEKIUCIUTUTMHAPHBIX — CBS3SX
reorpaduu;

JEeMOHCTPUPYeT 3HaHUSA,
MOJyYEHHBIE u3 pa3HbIX
MPEIMETHBIX oOacreit B
pelieHun yu4eOHbIX 3a/1a4;
packpbiBaeT 3HAYCHHUE
€CTECTBEHHOHAYYHbIX 3HAaHUU U
MPEJICTaBICHUN B PEIICHUU 3a7a4
MMOBCEIHEBHOMN JKU3HH;

— gaOmroIeHrue W OILEHKa
BBIIOJIHEHUSI ~ MPAKTUYECKUX
3aJaHnH,

— TeKyluH KOHTPOJIb:
YCTHBIA OIpPOC, NHCbMEHHbIE
paboThI 10 TeMaM (pazzenam);

— BBIIIOJIHEHHE
CaMOCTOSITENIbHOIN padoThI;

IIpeameTtHble:

- c(hopMHPOBAHHOCTH
MPEJACTAaBICHU O  LEJIOCTHOU
COBpPEMEHHOM
€CTECTBEHHOHAYYHOI KapTUHE
MHpa, O IIPUPOJE KaK €IAUHOU
LICJIOCTHOM CHCTEME, 0
B3aUMOCBSI3H YEJIOBEKA, IMPHUPOIbI
1 OO0IIECTBa; O MPOCTPAHCTBEHHO-
BPEMCHHBIX Maciradax
Bcenennoi;

3HAeT W TOHHMMAET CMBbICHI
OCHOBHEIX TEOPETUUECKHUX
KaTeropuil ¥ MOHATHUH;
yMeeT  OIICHUBAaTh
B3aHUMOJICHCTBHUSA
KOMIIOHEHTOB;
HCMOJIB3yeT B  TMPAKTUYECKOM
NESATEIbHOCTH 3HAHHUS U YMEHUSA
JUISL  OTIPEACIICHHUS]  MPUPOTHBIX
3aKOHOMEPHOCTEN

TIPHUHIIATIBI
MPUPOTHBIX

— HaONroJIeHue ¥ OLICHKA
BBIMIOJIHEHUSI ~ MPAKTUYCCKHUX
3aJaHnH,

— TEKyIIHUl KOHTPOJIb:
YCTHBIA ONPOC, THCHMEHHBIE
paboThI 110 TeMaM (pazzienam);

— BBIIIOJTHCHHE
CaMOCTOSITEIILHOU PabOTHI;

— TPOMEXYTOUYHAs
arrectanus B popme
nudepeHIMPOBAaHHOTO 3a4eTa

- BIIAJICHHEC 3HAHHSAMH O
HanboJiee BaXXHBIX OTKPBITHAX
A JOCTWKEHHAX B o0JiacTu
©CTECTBO3HAHUS, ITOBIIHSBIINX
Ha DBOJIIOLMIO IPEICTaBICHUN
0 TpupoJie, Ha pa3BUTHE
TEXHHUKU U TE€XHOJIOTHIA;

3JHACT MW IIOHHMAET 3HA4YCHUC
HanOosee Ba)KHBIX OTKPLITUAX H

IOCTHIKEHUAX B obnacTu
€CTECTBO3HAHUS

OLICHUBAET (akTopsl
SBOJIIOIUOHHOTO pa3BUTHUSA
TIPUPOJIBI;

HCMOJIb3yeT B  MPAKTUYECKOM

NESTeIbHOCTH 3HAHUS U yMEHHUS
TUISt ONpEACNEHUs]  BIIUSHUA
MIPUPOAHBIX OOBEKTOB, MPOLIECCOB
U SIBJICHUM HA Pa3BUTHE TEXHHUKHU
¥ TEXHOJIOTHIA;

— HaOJI0JleHHE U OlIEHKa
BBIIIOJTHEHHS MIPAKTUYCCKUX
3aJaHny,

— TEeKyIIun KOHTPOJIb:
YCTHBI ONpPOC, MHUCHMEHHBIE

paboThI 10 TeMaM (pazjienam);

— BBITNIOJIHEHHE
CaMOCTOSITENIbHON PabOTHI;

— IPOMEXKYTOUYHAA
aTTecTanus B dbopme

TG hepeHIIMPOBAHHOTO 3a4eTa

— chOpMHUPOBAHHOCTH
YMEHUS MIPUMEHSTh
€CTeCTBCHHOHAYYHbBIC  3HAHHS
JUIsl OOBSCHEHUS! OKPYKAIOLIUX
SIBJICHHIA, COXpaHCHUs
3JI0pPOBBS, oOecrieueHns
0e30macHOCTH
KH3HEIEATCITLHOCTH,
OCpEe)KHOTO  OTHOIICHHS K
pUpoze, paIroOHAIHLHOTO
IPUPOIOIOIB30BAHUS, & TAKXKE
BBIMOJIHEHHUS] POJIA TPAMOTHOTO
MOTpeOuTeS;

3HAeT M NOHMMAET MEXAHU3MBI
MIPOTEKAHUsS IPUPOHBIX SBJICHHM,

OCHOBBI palroOHAIBLHOTO
MIPUPOJIOTIONIE30BAHHS,

aHaJM3UpyeT uHOpMaLHUIO,
HEOOXOUMYI0 Ul W3YYEHHUS

MIPUPOJTHBIX OOBEKTOB M SIBICHUH;
OLCHUBACT BJIMAHUC Pa3JIUYHBIX
(akTOpOB Ha KU3HEICATEIHHOCTD
JKHUBBIX OPraHU3MOB;

HCNOJIb3YyeT B IPAKTUYECKOM
ACATCIIBHOCTH 3HAHUA W YMCHUA
JUIS pelIeHusl 3a/7a4 COXpaHEHUs
310pOBbS u obecrieueHus
6e30macHoTo CYIIECTBOBAHUS
Pa3IUYHBIX MPUPOIHBIX OOBEKTOB
Y YEeJIOBEKa.

— HaOnroleHue ¥ OLEHKa
BBIITOJIHECHUS IIPaKTUYECKHUX
3aJaHuH,

— TEKyIIun KOHTPOJIb:
YCTHBIM ONpPOC, NHUCHBMEHHBIE

paboThI 10 TeMaM (pazjenam);
— BBINIOJTHEHHE
CaMOCTOSITENIbHOI paboThI;

— c(hOpPMUPOBAHHOCTH

onmpeaejaser MCETOJAbl H3YUYCHUA

— gaOmroIeHrWe W OILIEHKa
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MPEJCTAaBICHUH O HAy4YHOM
METOJI€ MO3HAaHUsS IPUPOIBI U
CpEICTBaX U3y4YCHHs] MEraMupa,

MakpoMupa HM  MHUKPOMHPA;
BJIaJICHUE MpueMamMu
CCTCCTBCHHOHAYYHBIX
HaOJIIOIEHUH, OITBITOB
HCCIICIOBaHUI u OILICHKU
JIOCTOBEPHOCTH  TOJYYEHHBIX
pEe3yJbTaTOB;

MIPUPOJHBIX OOBEKTOB, SBIICHUH,

HPOLIECCOB;
OLlEHUBAeT pe3ybTaThI
HAOMIOACHUH,  SKCIIEPUMEHTOB,
OIIBITOB,;

o0bsicHsIeT CYILLECTBEHHbBIE

MIPU3HAKU TPUPOTHBIX 0OBEKTOB U
SIBJICHHIA,

HUCIOJIb3YeT B  IPAKTUYECKOU
JEATEIIBHOCTH METOJbI U MPUEMBI
MO3HAHUSI OKPYKAIOIIEro MUpa.

BBITTOJTHCHUS MPAKTUYECKHUX
3aJaHnH,

— TeKylui KOHTPOJIb:
YCTHBIA OMNpPOC, MUCbMEHHBIE

paboThI 10 TeMaM (pazzenam);
— BBIINOJIHEHHE
CaMOCTOSATENILHON paboThI;
— IIPOMEXKYTOYHAS
arrecranus B popme
TG GepeHIIMPOBAHHOTO 3a4eTa

- BJIAJICHUE TOHATUIHBIM | 3HAET H MOHMMAET | — HaOJNIOJICHWE ©  OIICHKA
arnmnaparom €CTECTBCHHBIX | ECTECTBEHHOHAYYHYIO BBITIOJIHEHUS MPAKTUYECKUX
HaykK, MNO3BOJIAOIIUM | TCPMUHOJIOTHIO; 3a/1aHUH;
[I03HaBaTh MHUP, Y4aCTBOBATL B | OLICHUBAET aKTyaJlbHOI'O0 | — TeKyIIHi KOHTPOJIb:
JAHCKYyCCHUAX 1o | COCTOSAHUC Pa3BUTHS | yCTHBIA OIIPOC, IUCHMEHHBIE
€CTECTBEHHOHAYYHBIM €CTECTBEHHBIX HaYK; paboThI 110 TeMaM (pazzenam);
BOIIPOCAM, UCIIOJIb30BATh | 00bACHSAET CYLIECTBEHHBIC | _ BEpIoIHeHHe
Pas3IN4HbIC HCTOYHHUKY | IPU3HAKH reorpapuuecKuX | camoCTOSTEIBHOM padoTHI;
UH(OPMAIMK JUIS [TOJATOTOBKH | OOBEKTOB U SBIICHUIA; — [POMEXYTOYHAs
COOCTBEHHBIX pabor, | aHAIU3UPYeT Hay4HYIO | arrecTarms B popme
KPUTHYECKH  OTHOCHUTBCS K | HH(OPMaIHKIO, HEOOXOIUMYIO JUIs quddepeHIIMPOBAaHHOIO 3a4eTa
COOOIIECHUSM CMU, | u3ydeHus NpUPOAHBIX OOBEKTOB U
coEepKaLLIUM HAYYHYIO | ABJIEHUH;
uH(pOpMalLInIO;
- c(hOpMHUPOBAHHOCTH HCIOJIb3YeT NpHOOPETEHHBIE | — HAOMIOJEHHE M OIEHKa
YMEHHIA IMOHUMATh 3HAYUMOCTD | 3HAHUHI u YMEHHS B | BBINIOJHEHUS MPAKTHYECKUX
€CTCCTBCHHOHAYYHOI'0 3HAHMS HpaKTI/I‘leCKOﬁ JCATCIbHOCTH IJIS | 3adaHMH;
1A KaXX 10T 0 YeJIOBEKa, | BBISIBJIICHUS, OIMKMCaHUsA u — TGKYHII/IfI KOHTPOJIb:
HE3aBUCHUMO oT ero | OObACHEHUS pasHOoOOpasHbIX YCTHBIM OIPOC, NUCBMEHHBIE
npodecCuOHAIbHON SBICHAN B OKPYXKAWOIICH CPele | paGoTwl Mo TeMaM (paszenam);
JIEATENBHOCTH, pasnuyarh | HA OCHOBE MX KOMIIIEKCHOHM | _ ppioiHEeHue
(GaxkThl ¥ OIIEHKH, CPaBHUBATH | DKCIEPTU3BI, CaMOCTOSATENLHOM PaboTHI;
OIICHOYHBIE BBIBOJIbI, BUAECTh UX aﬂa.nmnpyfeT pe3ynbTarTel | _ IPOMEKYTOUHAS
CBi3b C KPUTCPUAMHU OLICHOK U | AOCTHMIKCHHUU COBPEMEHHBIX | arrecranus B (1)0pMe
CBA3b KpHUTCPHUCB C | CCTECTBCHHBIX HayK 1| muddepenimpoBanHOro 3auera
ONPENCIEHHON CHUCTEMOM | IIEPCIIEKTUBBI UX PA3BUTHSL.
LIEHHOCTEMN. OLICHHBAET pe3yJbTaThI

BO3JICUCTBUA qeJI0BeKa Ha

MIPUPOLY u (bakTopoB

OKpYy>Karoleu cpenbl Ha

YyeJloBeKa.

Kpurepun oueHkH pe3yjibTaToB 00y4eHUst

Kpumepuu oyenku npu ycmnom onpoce.

— Otmerka 5 (OTJIMYHO) CTaBUTCS 3a TMOJHBIMH OTBET Ha IMOCTABJIEHHBIN BOIPOC C

BKJTFOYCHHEM B COJIEp)KaHUE OTBETA pacckasza (JICKIIMK) MPENoaaBaTelis, MaTepUaiOB YICOHHKOB

U JIOTIOJIHUTENILHON JINTEpaTyphbl 0€3 HaBOSAIINX BOIPOCOB.

— OtMeTka 4 (XOpOIII0) CTAaBUTCS 3a TMOJHBIN OTBET HA MOCTABJICHHBIA BONPOC B 00beMe

paccka3za (JIEKIMH) MpernoaBaTelis Uil MOJHBIA OTBET ¢ BKIIOYEHHEM B COZEpKaHHE MaTepHrala
y4eOHHUKa, JOTIOJIHUTEIBHOM JIUTEPATyPhl C HABOAALIMMH BOIIPOCAMH MPETIOAABATEIS.
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— Otmetka 3 (YIOBJIETBOPUTEIHLHO) CTAaBUTCS 3a OTBET, B KOTOPOM O3BY4YEHO Oosee
MOJIOBUHBI TpeOyeMOoro MaTepuasa, ¢ OJ0KUTEIbHBIM OTBETOM Ha YacTh HABOASIIUX BOIIPOCOB.
— OtmeTtka 2 (HeyAOBIETBOPUTEIBHO) CTABUTCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE
MOJIOBUHBI TpeOyeMOro maTepuana, ¢ OTPUIATEILHBIMA OTBETAMU Ha HABOJSIIME BOMPOCHI HE
03BYYEHO [JIaBHOE B COJEP)KaHUU BOMpoOca, 0e3 MPeABAPUTEIBHOIO OOBSICHEHHUS HPUYUH
oOyuaromuiicss OTKa3ajucs OT OTBETA.
Kpumepuu oyenku npu mecmosom Konmpoiie.
— OrtMmetka 5 (oTyIMYHO) cTaBUTCS 32 95% 1 OoJiee MpaBUIIbHBIX OTBETOB.
— Ortmerka 4 (xopomio) craBurcs ot 80% 110 94% npaBUIBHBIX OTBETOB.
— Ortmetka 3 (ynoieTBoputenabHo) cTaBUTCs 0T 60% 10 79% mpaBUIBHBIX OTBETOB.
— OtmeTka 2 (HEeyIOBJIETBOPUTENIBHO) CTABUTCS MpHU Hanuuuu MeHee 60% mnpaBUIbHBIX
OTBETOB WJIM MIPH OTKa3e 00y4arolIerocs NponuTH TECTOBBIM KOHTPOJIb.
YpoBeHb YCBOEHUS MPOTPAMMHOI0 MaTepHaia OIEHUBACTCS CIECTYIOIIM 00pa3oM:
I yposenv: 0,95 u viue — @vlule ONMUMATLHO2O
Il ypogenwv: 0,71 -0,94  — onmumanvuoiii
11l ypogens: 0,6 — 0,70 — donycmumblii
1V yposenw: 0,59 u nuoxce — kpumuueckui

Kpumepuu OueHKu npu npoeedenuu ougppepenyuposannozo 3auema
(npomesicymounan ammecmayus).

- Onenka «5» BBICTaBISIETCSI 00YYarOIIEMYCsl, €CJIM OH INIyOOKO M IMPOYHO YCBOWII
IIPOrpaMMHBIM MaTepuas, UCUEPIIbIBAIOIIE, IIOCIEA0BATENbHO, YETKO U JIOTMUECKHU CTPOIHO €ro
u3Jaraer, yMeeT TeCHO YBS3bIBaTb TEOPUIO C MPAKTUKOW, CBOOOJHO CHpaBiIseTCs C 3aJayaMi,
BOIIPOCAaMH U APYTUMHU BUJAMH [IPUMEHEHUs 3HAHUMU, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU
BUJOM3MEHEHUN 3aJlaHHui, HCHOJB3YyeT B OTBETE MaTepuan MOHOrpaduUecKoil JIHUTepaTypshl,
IPaBWJIbHO OOOCHOBBIBAET NPHUHSITOE pEIIEHUE, BIIAJEeT PA3HOCTOPOHHUMH HaBbIKAMHU U
IIPUEMaMH BBITIOJTHEHUS IPAKTUYECKUX 3a1a4.

- Onenka «4» BbICTaBiIsIeTCAd OOy4arolleMycs, €CJIM OH TBEpJO 3HAET MaTepua,
rPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JI0IycKasi CyIeCTBEHHbIX HETOUHOCTEN B OTBETE Ha
BOIIPOC, MPABWIBHO IPUMEHSET TEOPETUYECKHUE IIOJOKEHUS IpPU PEIICHUH IPAKTHYECKHUX
BOIIPOCOB U 3a]1a4, BJIa/IeeT HEOOXOMMbIMU HAaBbIKAMH U IPUEMaMH UX BBIITOJIHEHUS.

- Onenka «3» BBICTaBISETCS OOydaIOLIEMYCs, €CIM OH HMEET 3HAaHHUsS TOJBbKO
OCHOBHOT'O MaTepuaja, HO HE YCBOWI €ro JeTajled, AONMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBWIbHbIE (OPMYJIUPOBKH, HApYLIEHHs JIOTMYECKOM I10CIEOBATEIbHOCTH B H3JI0KEHUU
IPOTrpaMMHOI0 MaTepHualla, UCIBITHIBAET 3aTPyTHEHHS ITPU BHINOJIHEHUH MPAKTUYECKUX paboT.

- Onenka «2» BbICTaBiIsIeTCsl OOydaroleMycs, KOTOPbI HE 3HAeT 3HAYUTEIbHOU
4yacTH MPOTrpaMMHOI0 MaTepuaina, JOMYCKAaeT CYIIECTBEHHblE OIIMOKH, HEYBEPEHHO, C
OOJNBIIMMH  3aTPYIHEHHUSIMHM BBINOJIHAET MpakThyeckue padorel. Kak mnpaBmiio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS OOYy4arOUIMMCS, KOTOpPble HE MOTYT MPOJOJIKUTH 00ydeHHE
0€3 JIOTIOIHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIIEH AUCIUIIIUHE.

Kpurtepuu oneHuBaHUS RPAKMUYECKO20 3aHAMUA

- Onenka «S»BBICTABISIETCS, €CJIM CTYJIEHT MMeeT TIIIyOOKMEe 3HaHUS y4yeOHOro
MaTepuana Mo TeMe MNPaKTHUYeCKOMl paboThl, MOKa3bIBAET YCBOEHHE B3aMMOCBSA3M OCHOBHBIX
MOHATUI HCIIOJIB3YeMbIX B paboTe, CMOI' OTBETUTh HAa BCE YTOUHSIOLINE M JIOTOJHUTEIbHbIE
BOIPOCHI; CTY/IEHT JEMOHCTPUPYET 3HAHUS TEOPETHUECKOro M IMPaKTUYECKOro Marepuala Mo
TeMe NPaKTHYECKON paboThl; ONMpeAensieT B3aWMOCBS3M MEXAY IoKa3zaTelsiMH 3aJadd, AaéT
IIPABWIBHBIM aJTOPUTM PELICHMs], ONPEIENsIeT MEXAUCUMUILUIMHAPHBIE CBSI3U 110 YCJIOBHIO
3aJaHusl.

- Onenka «4» BBICTaBIIAETCS, €CIIM CTYJICHT NOKa3all 3HaHHWE yueOHOTO MaTepuaa,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH IIOYTH IIOJIHO HA BCE 3aJaHHBIEC JOIIOJIHUTEIbHBIC
Y YTOYHSIOUIME BOMIPOCHI; CTYAECHT JIEMOHCTPUPYET 3HAHUS TEOPETHUECKOTO U MPAKTUYECKOTO
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MaTepuaia MO TeMe NpPaKTHUeCKON paboThl, JOMyCKas HE3HAUYUTEIbHbIE HETOUYHOCTH TMpHU
pEllIeHUH 3a7a4, UMesl HEIOJIHOE IMOHUMAaHUE MEXAMCLUIIMHAPHBIX CBSA3E€H IPHU MPaBUIBHOM
BbIOOpE aIropyuT™Ma petieHus 3aJaHus.

- Onenka «3»BBICTABISIETCS, €CJIM CTYAEHT B I€JIOM OCBOWJ MaTepuall
NPaKTUYECKON pabOThI, OTBETUI HE HA BCE YTOUHSIONIUE U JOTOJIHUTENIbHBIE BOIPOCHI; CTYACHT
3aTpyIHSETCS C TMPaBUIBHOM OIEHKOM MNpeUIoKeHHON 3ajaud, Aa€T HEIOJIHBIM OTBET,
TpeOYIOUIM HaBOISIIMX BOIPOCOB TPEMOAABATENs, BBHIOOp aNropuTMa peHICHUs 3a/auu
BO3MOJKEH MPHU HABOSIIMX BOMPOCAX MpenoiaBaress.

— OueHka «2»BBICTABISCTCA CTYICHTY, €CIM OH HMEET CYIIECTBEHHBIE MpPOOesl B
3HAHUSX OCHOBHOTO Y4eOHOrO Marepuana MPaKTUYeCKOH paboThl; HE PacKpbUl COJEpIKaHUE
BOIPOCOB, HE CMOI' OTBETUTHb HAa YTOYHSIOUIME U JOMOJHUTENIbHbIE BOMPOCHI, CTYIEHT AT
HEBEPHYIO OIICHKY CUTYalll{, HETIPABUIBHO BBIOMPAET AITOPUTM JACHCTBUIL.

Kpumepuu oyenku ooknaoa cmyoenma.

- Onenka «5» - BBICTaBISIETCS  CTYJEHTY, BBICTYIUICHHE KOTOpOTO
COOTBETCTBOBAJIO  3asBJICHHON TEME; UETKO CTPYKTypUpOBaJl MaTepuall, JIOTUYECKU
MOCNEAOBATEIbHO €ro  M3JOXKWI, CTYAEHT NPOJEMOHCTPUPOBAI  CBOOOJHOE BIAJICHUE
CoJlepKaHusl JOKJaJa, WCIOJIb30BaJl B PEYM CHEUUAIbHYI0 TEPMUHOJIOTHIO, ITOKa3ajl
MOHMMAaHUE COAEpXaHMs; MPOBeN MIyOOKUN aHanu3 HHPOpPMAIMH MO TeMe I0KJIaaa; CMOr
OOBSACHUTh NPUYUHBI OTKIOHEHUH OT KEJIAaeMOro pe3yjbTaTa, OTCTOSITh CBOK TOUKY 3pEHUS;
yOequTeNnbHO OTBEYad Ha BOMPOCHI; JOKIAJ] COMPOBOXKAANCS OPUTMHAIBHON  Mpe3eHTAIUEeH,
odopMHII MaTepUabl JOKIa/1a COTJIACHO TPEOOBAHUSIM;

— Ounenka «4» - BBICTaBISIETCS  CTYICHTY, BBICTYIUICHHE KOTOpOTO
COOTBETCTBOBAJIO 3asiBJICHHON TeMe;  4YeTKO CTPYKTYpUpOBaJl MaTepuai, JOTHYECKH
MOCJIEIOBATEIBHO €r0  HM3JIOKWI, CTYICHT NPOJEMOHCTPUPOBAT  CBOOOJHOE BIaJCHHE
Collep’KaHusl JOKIaJa, WCIOJb30Bal B PEYM CHEHUAIbHYIO TEPMHUHOJIOTHIO, IOKa3al
NOHMMAaHUE COJAEpXKaHMs; MPOBeN MIyOOKHH aHanu3 MHPOpPMAIMM MO TEeME JOKJIaaa; CMOr
OOBSICHUTh MPUYMHBI OTKJIOHEHUH OT JKEJaeMOro pe3yjbTaTa, OTCTOSATh CBOIO TOUKY 3PEHUS;
HEJ0CTAaTOYHO YOEIUTENbHO OTBEYAET Ha BOIPOCHI IO COJACPKAHUIO JTOKJIa/1a; UCIIOIb30Ball IPU
MOJTrOTOBKE K JIOKJIa/ly MPe3eHTaluio, 0(pOpMUI MaTepralibl JOKJIa1a COrJIACHO TPeOOBaHUM;

— OmueHka «3» BBICTaBIISIETCS CTY/ICHTY, BBICTYIJIEHUE KOTOPOTO COOTBETCTBYET TEME,
B OOJbIIEH CTENEHU YMTACT C JINCTA; HEJOCTATOYHO BIA/IeeT KaTeropHallbHbIM aIllapaToM,
oQopMUII JOKJIAJ COTJIACHO TPeOOBaHUSAM; OTBETUTh Ha BOIPOCHI MO COJEP’KAHUIO JIOKJIa/Ibl
3aTpyaHAETCS;

- Onenka «2» - CTyAGHT HE NOJATOTOBWJI JOKJIAJ WM JOKJIaJd HOCHUT
MOBEPXHOCTHBIN XapaKTep U HE PACKPHIBAET CYIIHOCTh paccMaTpUBAEMOM MPOOIEMBI.

Kpumepuu oyenku koncnekma:

- OneHka «5» - BBICTABISIETCS CTYIAEHTY, KOHCIIEKT KOTOPOTO COJEPKHUT
CIIENYIOIINE XapaKTEPUCTUKU:  KPAaTKOCTh, SICHOCTb, YETKOCTb U CTPYKTYPUPOBAHHOCTH
MaTepuana, JIOrH4ecKas IOCIEeI0BAaTENbHOCTh B M3JIOKEHUM MaTepuaia, CoJAepKaTelnbHas
TOYHOCTh (Hay4Hasi KOPPEKTHOCTh), IOJIHOTAa PACKPBITUS BONPOCA C BBIBOJAAMH, HaJIM4ME
00pa3HbIX WM CUMBOJIMYECKUX OIMOPHBIX KOMIIOHEHTOB, OPUTMHAJIBHOCTh WHIUBUAYATbHON
00paboTkK MaTepuana(HaJInuue BOMPOCOB, COOCTBEHHBIX CYXJIEHHH, CBOMX CUMBOJIOB U 3HAKOB
U T. I.); KOHCIIEKT 0(GOpMJIEH B PYKONMCHOM MJIM MalIMHOIKMCHOM BapHaHTE B COOTBETCTBUU C
TpeOOBaHUSAMH K HEMY;

- Onenka «4» - BBICTABIISIETCS CTYAEHTY, KOHCHIEKT KOTOPOTO COAEPKHUT
CIIEYIOIINE XapaKTePUCTUKU:  KPAaTKOCTh, SICHOCTh, YETKOCTh U CTPYKTYpPHUPOBAHHOCTH
MaTepuaia, JIOTUYECKas II0CIEN0BaTEIbHOCTh B H3JIOKEHHHM MaTepualla, CoJAep)KareibHast
TOYHOCTh (Hay4yHasi KOPPEKTHOCTH), IMOJHOTA PAcCKpPBITHS BONPOCA, OTCYTCTBUE BBIBOJA;
HE/IOCTaTOYHOE IMpeJICTaBlieHue  OOpa3HBIX WM CHMBOJIMYECKHX ONOPHBIX KOMIIOHEHTOB,
COOCTBEHHBIX CYXJE€HHI; KOHCIIEKT O(OPMIIEH B pyKOIIMCHOM WJIM MAaIIMHONKMCHOM BapHaHTE B
COOTBETCTBUH C TPEOOBAHUSAMH K HEMY;



42

— OueHka «3» BBICTABIACTCS CTYACHTY, BBICTABIIAETCS CTYINEHTY, KOHCIEKT KOTOpPOTro
COJCPXKHT CIEAYIOUINE XapaKTePUCTUKU: 4Ype3MepHas KPaTKoCTb, HO SICHOCTb, YETKOCTb U
CTPYKTYPHUPOBAaHHOCTh MaTepuaiga, HEJOCTaTOYHO JIOTMYEecKass IOCJIEJ0BATENIbHOCTh B
U3JI0KEHUU MaTepuaia M IOJHOTA PACKPBITHUS BOIPOCA, OTCYTCTBHE BBIBOJA M COOCTBEHHBIX
CYX/I€HUI; KOHCIEKT O0(OpPMIIEH B PYKOIIMCHOM WJIM MAIIMHONMCHOM BapuUaHTE B COOTBETCTBUU
¢ TpeOOBaHUSAMU K HEMY,

- OneHka «2» - CTYI€HT He IOJrOTOBUJ KOHCIEKT WM COJIepyKaHUE KOHCIIEKTa He
PACKpBIBAET CYIIHOCTb U OCOOEHHOCTH 3as1BJICHHOM TEMBI.

Kpumepuu oyenxku npezenmayuu:

- Onenka «5» - BBICTABISIETCSA CTYAEHTY, IPE3EHTAIMsl KOTOPOrO BBINOJIHEHA I10
TEMe  IporpamMmbl Yy4eOHOW JUCLUMIUIMHBL, B COJEPKaHMM  HPEICTaBIeHa JOCTOBEpHas
uHpopmanuss 00 UCTOPUYECKHX CIpaBKaX M TEKYIMX COOBITUSX, BCE 3aKIIOYCHUS
HNOJATBEPXKIEHbl JIOCTOBEPHBIMH MCTOYHMKAMM, SI3bIK H3JI0XKEHUS MaTepuaya IOHSTEH
ayJIUTOpPUH, OIpEJelieHa AaKTYaJIbHOCTh W TMOJE3HOCTh COZIEpIKAaHUs; COONIO/IEH eIUHBIA CTHIIb
odopmienus, BcroMorarenabHas HH(popMmanus (YIpaBisioLUIMe KHONKK) HE IpeodsafgaeT Hal
OCHOBHOI MH(pOpMaIHeH (TEKCTOM, WILTIOCTPAIFSIMH ); Ipe3eHTaIus coctout u3 10 crmaiigos-15
CJIaiiIoB, IIPU(T OCHOBHOI'O TEKCTa HE MeHee 24; Ha TUTYIbHOM JIMCTE  IPEICTABIICHBI:
Ha3BaHUE OpraHM3alMHU, MpPOEeKTa, (HO aBTOpa, Tpymna, HAyYHBIH PYKOBOAUTENb; B
COJEepKAaHUU HMH(OPMALUM HCHOJIB3YIOTCS KOPOTKHME CJIOBa U MPEAJIOKEHUs, 3arojOBKH
NPUBJICKAIOT BHUMaHHE ayJAUTOPHUH.

- Onenka «4» - BBICTaBJISIETCS CTYAEHTY, IPE3EHTALMsI KOTOPOI'O BBINOJIHEHA I10
TEMe MporpamMmbl y4eOHOW JUCLUIUIMHBL, B COJEPKaHUM  HpPEICTaBIeHa JIOCTOBEpHas
uHpopManusgs 00 MCTOPUYECKHUX CIOpaBKaX M TEKYUIMX COOBITUSX, BCE 3aKJIIOUEHUS
HNOJATBEPXKJEHbl JIOCTOBEPHBIMU ~ HCTOYHHMKAMHM, S3BIK M3JIOKEHUS MaTepuaja IOHITEH
ayJIUTOpUH, OTIPEIeTIeHa aKTyaJIbHOCTh M MOJIE3HOCTh COJEPKaHMs; COOJIIO/IEH €IMHBIN CTHIIh
odopmieHus, BcroMorarenabHas HH(popMmanus (YIpaBisiolIMe KHONKH) HE MpeodsagaeT Hal
OCHOBHOI MH(popmManuen (TEKCTOM, WIIIOCTPALUAMU); MPE3eHTAlusl COCTOMT u3 Oonee 15
claiiioB, WPU(T OCHOBHOIO TEKCTa HEe MeHee 24; MMEITCS HETOYHOCTH B O(OpMIIEHUU
NPE3CHTAINH; B COJCPKaHNU HH(POPMAIH 3ar0JIOBKH HE TIPUBJICKAIOT BHUMAHUE ayIUTOPHH.

— Onenka «3» BBICTABISAETCS CTYAEHTY, IPE3CHTALMsI KOTOPOTO BBIIIOJHEHA 10 TEME
IporpaMMbl  y4eOHOM JUCHUIUIMHBI, B  COAEpPNKAHHUU npejcTaBieHa HH(opmanus 00
UCTOPUYECKHX CIIpaBKaxX, HO OTCYTCTBYET MH(OPMAIUA O TEKYIIMX COOBITHSIX, 3aKIIOUCHHs HE
MOJTBEPXKJIEHBl JIOCTOBEPHBIMH HMCTOYHMKAMH, S3bIK M3JI0XKEHHS MaTepuaiga HeJA0CTaTOYHO
NOHATEH ayJuTOpUH, OIpEAeIeHa AaKTyaJlbHOCTh W IIOJE3HOCTb COZACpXKAaHMs, HE BE3MC
coONIOAeH €OUHBIA CTHJIb OQOpPMIIEHMs, BCIOMOrareiabHas HHQpopMmaius (yHpaBisiolue
KHOIKH) Tpeo0dsiafaeT Hajl OCHOBHOW MH(popMalen (TeKCTOM, HIUTIOCTPALUSIMU); IPE3CHTaLHS
coctout u3 Oozee 15 cmaitno, mpudT OCHOBHOTO TEKCTa HE MeHee 24; MMEIOTCS HETOYHOCTH B
oopMIIeHHH MTpE3eHTAIMH; B COACP)KaHUU MH(POPMAIIUH 3aT0JIOBKU HE NMPUBJIEKAIOT BHUMAaHUE
ayJUTOpUH.;

- Onenka «2» - CTyIEHT HE NOArOTOBWJI  IPE3EHTALMI0 WIH COAEpKAHHE
NPE3EeHTAIlMM HE PACKPBIBAET CYIIHOCTh M OCOOCHHOCTH 3asBJICHHOM TEMBI.

Kpumepuu oyenku cxemvl unu maodauyol.

- Onenka «5» - BBICTAaBISETCA CTYAEHTY, CXeMa WIM Tabiuna KOTOpOro
COOTBETCTBYET TeMe; cojep)kaHue HH(popMalMu MO MpolieMe IOCTYMHO Ui HMOHUMAaHMA,
MPEJICTABICHO B COKPAIlEHHOM BHJE; MaTepHall H3JI0)KEH JIOTHYHO M TOCJIeI0BaTENbHO;
AJIEMEHTHI CXeMaTH3allMK MCIIOJIb30BaHbl YMECTHO M I'PaMOTHO; paboTa BBIMOJIHEHA IPaMOTHO,
B COOTBETCTBUU C TpeOOBaHUSAMHU pyccKoi opdorpaduny»; TEKCT HE COAEPKUT HUYETO JINIITHETO;
paboTa BBIIIOJIHEHA HA XOPOIIIEM YPOBHE;

- Ouenka «4» - BBICTABIIIETCA CTYIEHTY, CXeMa Wiu Talauia KOTOpOro
COOTBETCTBYET TeMe; cojepxkaHue WHGOpMalnud TO MpobsiieMe AOCTYNMHO [Js TMOHUMAaHUS;
MaTepual HU3J0XKEH JIOTHYHO M TIOCIeA0BaTeNbHO; paboTa BBHINOJIHEHA B COOTBETCTBUU C



43

TpeOOBaHUSIMU pycCKoW opdorpaduu, HO e€cTb HETOYHOCTH B (DOPMYIHPOBKAX; TEKCT HE
COACPIKHUT HUYCTO JIMIIHETO, 3JICMCHTBI CXE€MaTU3allu1 UCII0JIb30BAHbI HEAOCTATOYHO I'PAMOTHO,
paboTa BBIIIOJHEHA HA XOPOILIEM YPOBHE;

— Ouenka «3» BBICTABIACTCS CTYACHTY, CXe€Ma MM TabIuIa KOTOPOTO COOTBETCTBYET
TeMe; coJepxkaHue MH(opMauu 1o npodiaeMe TOCTYIHO Ul IOHUMaHUsA; MaTepuall U3JI0KEeH
HE TOCIJIe0BaTeNbHO; paboTa B yactu opdorpaduu BINOIHEHA C HEAOYETAMH; MPUCYTCTBYIOT
HETOYHOCTH B (OPMYJIUPOBKAX; 3JIEMEHTbl CXEMAaTU3alUU HCIOJIb30BAHBI  HEIOCTATOYHO
IrPaMOTHO; paboTa BHIIOJHEHA HA CPETHEM YPOBHE;

- OneHka «2» - CTyAEHT HE COCTAaBWJI CXEMy WM TaOuuIly, WIH COJepKaHue
paboThI HE PACKPBIBACT CYLTHOCTh U OCOOEHHOCTH 3asIBJIEHHON TEMBI.
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