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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueoHoro mpeamera JIVIL.Ol OcHOBBI €CTECTBEHHOHAyYHBIX
3HAHUW TpeAHa3HaueHa JJIsi U3Yy4YEHHUS OCHOB €CTECTBEHHOHAYYHBIX 3HAHUM B
npo(eCCUOHANBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEAIM3YIOIUX 00pa30BaTEIbHYIO
nporpaMMy CpemaHero ooOmiero oOpa3oBaHusi B TMpeaenax OCBOCHHS OCHOBHOU
oOpazoBarenbHOM mporpammbl CIIO Ha 06aze OCHOBHOTO o001Iero 00pa3oBaHMs TIPHU
NOATOTOBKE CIIENUAIIMCTOB CPEIHETO 3BEHA.

PaGouas  mporpamma  JgOmMOJHUTENLHOTO  ydebHOoro  mpeamera  OCHOBBI
€CTECTBEHHOHAYYHBIX 3HAHWM pa3paboTaHa B cooTBercTBHHM ¢ TpeboBanusmu DPI'OC
cpenHero oOmero oOpa3oBaHHMS B YAacTH BKIIOYCHUS B YYEOHBIM IIJTaH HW3Yy4YEHUS
JOTIOJTHUTENLHBIX Y4EOHBIX MPEIMETOB.

Copeprxanue paboueil mporpaMmbl HapaBJIeHO HA JOCTHKEHUE CIICAYIONIMX ENICH:

. OCBOCHHE 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHUpA U
METOJaX €CTeCTBEHHBIX HAyK; 3HAKOMCTBO ¢ HanOOJiee BAKHBIMHU HUISIMH U JOCTHKE HUSIMH
€CTECTBO3HAHUS, OKa3aBIIMMHU ONPEACISIONICe BIUSHUE Ha pPa3BUTUE TEXHUKU U
TEXHOJIOTUH;

. OBJIaJICHUE YMEHHUSMH TPUMEHSTH IOJyYCHHbIE 3HAaHUS A OOBSICHEHUS
SIBJICHHI OKPY’KAIOIIIEro MUPa, BOCIPUATHS HHPOPMAITUK €CTECTBEHHOHAYYHOTO U Mpodec-
CHUOHAJILHO 3HAYUMOIO  COJEp>KaHUs, Pa3BUTHUE HUHTCIUICKTYalIbHBIX, TBOPYECKHUX
CIIOCOOHOCTE M KPUTUYECKOTO MBIIUICHUS B XOJE€ MPOBEACHUS MPOCTEUIIMX HCCIIe-
JIOBAHWM, AaHaIu3a SBJIICHUM, BOCIPUATUS W HWHTEPHPETALNM E€CTECTBEHHO-HAYYHOU
uHbopMaIy;

. BOCTIUTaHUE YOEXKIEHHOCTU B BO3MOXKHOCTH MO3HAHUS 3aKOHHO M MPUPOIBI U
UCIIOJIb30BaHUs JTOCTHXKEHUM €CTECTBEHHBIX HAyK Ui Pa3BUTUS IUBUIM3ALMU U TIO-
BBILICHUS KA4€CTBA )KU3HH;

. MPUMEHEHHWE  C€CTECTBEHHOHAYYHBIX  3HaHUM B  TNpodeccHuoHaTbHOU
NEATEIbHOCTY W TOBCEJHEBHOW  JKM3HM g oOecneueHuss  O€30MacHOCTU
KUZHENCITEIIbHOCTH; TPAMOTHOTO HCIIOJb30BaHUSI COBPEMEHHBIX TEXHOJIOTHMH; OXPaHbI
3JI0pOBbs, OKPYXKAKOIIEH CPEIBI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA

EctecTBO3HaHME — Hayka O SBICHMSIX W 3akoHax Hpupoasl. COBpEMEHHOE
€CTECTBO3HAHUE BKJIIOYAET MHOYKECTBO €CTECTBEHHOHAYUYHBIX OTpAacied, U3 KOTOPBIX
HanOoJiee BaXHBIMU SIBISIIOTCS Ouonorus v gusnka. OHO OXBAaThIBAET LIMPOKUN CHEKTP
BOIIPOCOB O Pa3HOOOpAa3HBIX CBOMCTBAX OOBEKTOB MPUPOJABI, KOTOPHIE MOKHO
paccMarpuBaTh Kak €IMHOE LETOE.

EcTecTBeHHOHAay4YHbIE 3HAHUSI, OCHOBAHHBIE HA HUX TEXHOJIOTUU (GOPMHUPYIOT HOBBII
00pa3 xu3HU. BbICOKOOOpa30BaHHBIN YEIOBEK HE MOXKET TUCTAHIUPOBATHCS OT (PyHAaMEH -
TaJIbHBIX 3HAHUN 00 OKpYKAIOILEM MUpE, HE PUCKYd 0Ka3aThCsl O€CIOMOIIHBIM B mpodec -
CUOHAJIbHOU NieATeNbHOCTH. JI1000€e nepCrneKTuBHOE HApaBJIeHUE JesITeIbHOCTH YelloBeKa
OpsIMO WJIM KOCBEHHO CBSI3aHO C HOBOM MarepUaibHON 0a30M U HOBBIMHU TEXHOJIOTHSIMU, U
3HAaHHUE UX €CTECTBEHHOHAYYHOM CYIIHOCTH - 3aKOH yCIIeXa.

EcTecTBO3HaHME - HEOThEMJIEMAs COCTABILIOLIAS KYJIbTYpPBI: ONPEAEIssi MUPOBO3-
3pEeHHE YelI0BeKa, OHO MPOHMUKAET U B TYMaHUTAPHYIO c(epy, U B 0OIIECTBEHHYIO KU3Hb.
PanroHanbHbIN €CTECTBEHHO HAYYHBIN METO, COPMUPOBABIIMICS B paMKaX €CTECTBEHHBIX
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HayK, oOpa3yeT eCTeCTBEHHOHAy4yHyIl0 KapTUHY MHpa, HEKoe o00pazHo-(puiocodckoe
000011IeHNe HayYHBIX 3HAHUIA.

buonorust - cocTaBHas 4acTh €CTECTBO3HAHHWA. JTO Hayka O >kuBOMl mpupoje. OHa
U3yJacT PacTUTEIIbHBIH, )KUBOTHBIN MUP 1 YEIIOBEKA, UCITOJb3Ys KaK COOCTBEHHBIC METOIHI,
TaK W METOJBI APYruX HAyK, B YaCTHOCTH (DU3WKH, XUMHUU M MATEMaTHKH: HaOIIOICHUS,
AKCTIEPUMEHTBI, HCCJICOBAHNS C TIOMOIIBIO CBETOBOTO M AJIEKTPOHHOTO MHUKPOCKOIA, 00 -
PabOTKy CTaTUCTUYECKUX JAHHBIX METOJAMHU MaTeMaTHYECKON CTaTUCTUKHU U Ap. buosorus
BBISBIIICT 3aKOHOMEPHOCTH, TIPUCYIIUE )KU3HU BO BCEX €€ MPOSBIICHUAX, B TOM YUCJIe 00 MEH
BEIIECTB, POCT, Pa3MHOKCHHE, HACJICCTBEHHOCTh, H3MEHYUBOCTD, 3BOJIIOIIUIO H JIP.

OCHOBY €CTECTBO3HAHMS TMpPEACTaBsIET (pU3MKa — Hayka O MPUPOJE, U3ydaroIias
HanOoJiee Ba)XKHBIC SBJICHUS, 3aKOHBI M CBOICTBAa MarepuajbHOTO Mupa. B ¢usuke
YCTAHABJIMBAIOTCS YHHBEPCAIbHBIE 3aKOHBI, CIIPABEJIMBOCTh KOTOPBIX ITOATBEPKIACTCS HE
TOJILKO B 36MHBIX YCIIOBHUSX U B OKOJIO3EMHBIX IMPOCTPAHCTBAX, HO W BO Bceil Beenmennoit. B
9TOM 3aKJII0YaeTcsl OJWH W3 CYIIECTBEHHBIX MPHU3HAKOB (DM3UKK Kak (PyHITaMEHTAIbHOU
Hayku. Du3nka 3aHUMaeT 0co060e MECTO CPEeAM €CTECTBEHHBIX HAYK, MIOITOMY €€ MIPHUHSITO
CUYHWTATh JIMACPOM €CTECTBO3HAHUS.

B  mpodeccroHanpbHBIX ~ 00pa30BaTENLHBIX  OpPraHM3aIUsIX,  PEATU3YIONHX
00pa3zoBaTelibHYIO MPOTPpaMMy CPEIHEr0 0011Iero oOpazoBanus B ripezenax ocBoenust OITOI
CIIO na 6a3e OCHOBHOTO 00IIEr0 00pa30BaHUS, N3y4aeTCS WHTETPUPOBAHHBIN YICOHBIN
npeamer OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUHM, BKIFOYAIONIMHI J1Ba pa3jienia, 00J1aIaroIme
OTHOCHUTEIILHON CaMOCTOSTEIILHOCTRIO U IIEIOCTHOCThI0O — buomnorus, ®u3nka — 410 HE
HapyIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUS 00yJarOIIUXCS.

[Ipy m3yuennn ydeOHOTO Marepuana Mo OMOJIOTHH IEeCO00pa3HO aKIICHTUPOBAThH
BHUMaHHUE 00YyJaroIMXCs Ha )KH3HEHHO BaXKHBIX 00bEKTaX IPUPOJIBI 1 OpraHU3Me YeIOBEKa.
D10 runapocdepa, armochepa u 6mocdepa, KOTOpble pacCMaTPUBAIOTCS C TOUKHU 3PEHUS
XUMHYECKUX COCTAaBOB W CBOWCTB, MX 3HAYCHUSA IJIS KU3HEACATEIHHOCTH JIFOACH, 3TO
CoJep)KaHue, OCBEINAIOIIee POJb BAKHEHIIMX XUMHUYECKHX OJEMEHTOB B OpPTaHU3ME
YeroBeKa, BOIIPOCHI OXPaHbl 3J0POBbs, MPO(PHUIAKTHKN 3a00JI€BaHUI U BPEIHBIX ITPUBHIYEK,
MOCJICICTBUI M3MEHEHUS Cpeibl OOMTAHUS YeIoBeKa JIJI YEIIOBEUSCKOW TMBUITN3AIIHH.

B mpomecce peammzanmu  comepxaHus — yaeOHoro — mpeamera  OCHOBBI
€CTECTBEHHOHAYYHBIX 3HAHWM 3HAYUMO M3y4YeHHE paznaena «Du3nka», KOTOPBIM BHOCHUT
CYIIECTBEHHBIM BKJIAJ]] B CHCTEMY 3HaHHMHA 00 OKpYXKaroIieM MHpe. DTOT pa3ell SBISICTCS
CHCTEMOOOPA3YIOIIUM JJISL IPYTUX Pa3/iejoB Y4eOHOM JUCITUTUIMHBI, TOCKOJIbKY (pr3ndeckue
3aKOHBI JISKAT B OCHOBE COJIEpIKaHUs Kypca OUOJIOTHH.

3aMeTHOE MECTO B COJIep>KaHUM YU4eOHOTO MTpeAMETa 3aHUMAaeT Y4eOHbIN MaTepua, He
TOJIbKO (DOPMHUPYIOIINH €CTECTBEHHOHAYYHYIO KapTHHY MHpPa y CTYACHTOB, HO U PacKphI-
BAaIOIIMI TPAKTUYECKOE 3HAUYCHHWE ©CTeCTBEHHOHAYUHBIX 3HAHWW BO BCeX cdepax KU3HH
COBPEMEHHOTO OOIIIECTBA, B TOM YHCJI€ B TYMaHUTapHOU cdepe.

VYuebusrit mpeamer OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUM, B COAEPKAaHUH KOTOPOTO
BEAYIMM KOMIIOHCHTOM SIBJITFOTCSI HAy4YHBIC 3HAHUS M HAyYHBIC METOJBI ITO3HAHWSI,
No3BOJIIET C(HOPMUPOBATH Yy OOYYAIOMIMXCS IEIOCTHYIO €CTCCTBCHHOHAYUHYIO KapTHHY
MUpa, TPOOYIUTh y HUX SMOIIMOHAIHLHO-IIEHHOCTHOE OTHOIIICHHE K H3y4aeMOMY MaTepHuay,
TOTOBHOCTh K BBIOOPY NEWUCTBUI ONpPENETCHHOW HANPaBICHHOCTHU, YMEHHE KPUTHUYECKU
OIICHMBATh CBOU W UY)KHE JICHCTBUS U MOCTYIIKH.

WNuTerpupoBanHoe cojiepKaHue Y4eOHOTO TpenMeTa IMO3BOJSET MpernogaBaTelisaM
Oouosioru U (GU3NKU COBMECTHO OPTraHM30BaTh M3yYE€HHE OCHOB €CTECTBEHHOHAYYHBIX
3HAHHH, UCTIOJIb3Ys MMEIOIIMECS YaCTHBIE METOIUKH PO aBaHus IIPeIMeETa.



N3ydenne yuebHoro npeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUHN 3aBEpINACTCS
NOABEICHHEM UTOTOB B (hopMe auddhepeHIMPOBAHHOTO 3a4eTa B paMKax MPOMEXYTOUHOM
arrectanuu oOydJarommxcsi B mpoiiecce ocBoernss ocHoBHoU OIIOIT CIIO ¢ monyueHnem
cpemHero o0Iero o0pa3oBaHus.

MECTO YYEBHOI'O IIPE/IMETA B YHEBHOM IIVIAHE

B yueOHOM miaHe mporpaMmbl MOJATOTOBKM CIEHMAIMCTOB CPEIHETO 3BEHA MECTO
yueOHoro npeamera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUN — B COCTABE JIOMOJIHUTEIbHBIX
y4€OHBIX MTPEAMETOB.

PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA

OcBoeHnue cojepxxanusi yueoHoro npeamera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUM
obecrnieunBaeT JOCTHIKEHUE OO YJArOIIMMHUCS CICTYIONHMX Pe3yIbTaToOB:

JUYHOCH HBIX:

- YCTOWYMBBIN MHTEPEC K UCTOPUM M JOCTIXKCHHMSIM B 00J1aCTH €CTECTBEHHBIX HAYK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTh K TPOJIODKEHHIO OO0pa3oBaHMs, MOBBIIMICHUIO KBATM(UKAIMKA B W3-
OpaHHO#N TMPOQECCHOHATLHOW JeATEeIPHOCTH C WCIIOJh30BaHUEM 3HAaHUW B 00JacTH
€CTECTBEHHBIX HaYK;

- 00BEKTUBHOE OCO3HAHKME 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTU €CTECTBEHHBIX HAYK
JUIs 9eJIoBeKa M 00IIeCTBa, YMEHHUE MCITOIb30BaTh TEXHOJIOTHIECKHE TIOCTHXKCHHS B 00J1aCTH
bu3ukn, OWOJOTHM JJI1 TIOBBIMICHUS COOCTBEHHOTO HWHTEICKTYaIbHOTO Pa3BUTHUS B
BBIOpaHHOU MPO(PECCUOHATILHON JIEATETLHOCTH;

- YMEHHUE MPOAHAIM3UPOBATh TEXHOTEHHBIE MOCIECACTBUS ISl OKPYXAIOLIEH Cpebl,
OBITOBOM M MPOU3BOJICTBEHHOM JIEITEIILHOCTH YEIIOBEKA,

- TOTOBHOCTh CaMOCTOSTEJILHO JO0OBIBAaTh HOBBIC JUIA Ce0s €CTECTBEHHOHAYYHBIE
3HAHUS C UCIOJb30BAHUEM JIJIS 3TOTO JOCTYIMHBIX HCTOYHUKOB UH(MOPMAIIUH;

- YMEHUE YTNPAaBJIATh CBOEH MO3HABATEIBHOM JEATEIHbHOCTHIO, TPOBOAUTH CAMOOIIEHKY
YPOBHS COOCTBEHHOTO MHTEIUICKTYAIbHOTO Pa3BUTHS;

- YMEHHUE BBICTPAUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIICHHS B KOMaH/IE TI0 PEIICHUIO
001X 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

MemanpeomemHbIX:

- OBJIQJICHUE YMEHUSIMU U HABBIKAMHU Pa3JIMYHBIX BUIOB MO3HABATEIBLHOM JIESATENb -
HOCTH JIJI1 U3YYCHHSI PA3HBIX CTOPOH OKPY’KAIOIIIEr0 €CTECTBEHHOTO MHPA,

- MPUMEHEHHE OCHOBHBIX METO10B MTO3HAHUS (HAOIOICHUS, HAYYHOT'O SKCTIEPUMEHTA)
JUIST U3YYEHUsl Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOW KApTUHBI MHpA, C KOTOPBHIMHU
BO3HHKAET HEOOXOTUMOCTh CTAIKHUBATLCS B IPOdecCuoHANbHOM chepe;

- YMEHHE ONPENCIATh IEMM U 3a7aqyu JeATeILHOCTH, BBIOMpATh CPEACTBA JJII UX
JTOCTIKECHUS Ha TPAKTUKE;

- YMEHUE UCIOJIb30BaTh PA3JIMYHbIC UCTOUYHUKH ISl TOJTYyYEHHUSI €CTECTBEHHO HAYYHO M
nHQOpMAIMK W OICHWBATh €€ JOCTOBEPHOCTH JJIS JOCTIDKEHHUS IMOCTABJICHHBIX IIEJICH H
3ajad;

npeomemHuix:

- c(hOpMHPOBAHHOCTh MPEICTABICHUA O IICTIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHE MUPA, MPUPOJIE KAK €IMHON LETOCTHOM CUCTEME, B3aUMOCBSI 31 YEJIOBEKA,
IPUPOJIBI U OOIIECTBA, MTPOCTPAHCTBEHHO -BPEMEHHBIX MaciTabax BeeneHHoi;
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- BJIQJICHUE 3HAHUSAMH O HamOoJiee BaXHBIX OTKPBITUAX U JOCTHIKCHHAX B 00JIaCTH
€CTECTBO3HAHMUS, TOBJIUABIIMX HA SBOJIOIHUIO MPEACTABICHUN O MPHUPOJE, Ha Pa3BUTHE
TEXHUKU ¥ TEXHOJIOTHUI;

- ¢(hOopMHUPOBAHHOCTh YMEHHUS NPUMCHITh ©CTECTBEHHOHAy4YHbBIC 3HAHHS JUJII 00b-
SICHCHMSI OKPY)KAIOIINX SIBJICHUH, COXpAaHEHHUS 370POBbsS, OOecredeHus Oe30I1ac HOCTH
KUBHEICATEILHOCTH,  OCPEeKHOTO  OTHOIIGHHUS K  MPUPOAE,  PalMOHAIBLHOTO
IPUPOIOTIOIH30BAHMS, & TAKXKE BBITIOJHEHUS POJIM TPaMOTHOTO MOTPEOUTENS;

- ¢(OpMHUPOBAHHOCTh NPEICTABIICHUH O HAydHOM METOJC IO3HAHUS IPHUPOJBI H
CpeACTBAaX W3YYCHHUS MeEraMupa, MakpoOMHpa W MHKPOMHUpA; BJaJCHUEC IpHUEMaMHU
€CTECTBEHHOHAYYHBIX HAOJIOJCHUIN, OTBITOB, WCCICAOBAHUM M OILIEHKA JOCTOBEPHOCTHU
MIOJTy4€HHBIX PE3YIbTaTOB;

- BJIaJICHUC MMOHATUHMHBIM aIlllapaToM €CTECTBEHHBIX HAyK, ITO3BOJIIONIMM ITO3HABATh
MHUp, y4acTBOBaTh B JHCKYCCHSAX IO ©CTECTBEHHOHAYYHBIM BOIPOCaM, HCIIOJb30BaTh
pa3IMYHbIe UCTOYHUKHA WH(OpMANMK I MOATOTOBKHA COOCTBEHHBIX pabOT, KPUTUYECKH
OTHOCUTHCA K coobmienusMm CMU, coaeprkammM HaydHYIO HHGOPMAITHIO;

- c(hopMHPOBAHHOCTh YMEHHUI MTOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS
JUISL KQKJOTO YeIOBeKa HE3aBUCUMO OT €ro NpOo(ecCUOHAILHON AEATEIbHOCTH, Pa3indyaTh
(akThl ¥ OLIEHKU, CPAaBHUBATH OTICHOYHBIE BBIBOIbI, BUIETh UX CBS3b C KPUTEPHUSIMHU OIIEHOK
Y CBSI3b KPUTEPHUEB C ONPEAECICHHOW CUCTEMOM IEHHOCTEM.

COAEPKAHUE YYEBHOI'O IIPE/IMETA

PA3JIEJI 1. BUOJIOI'UA

BBEJEHUE

OOBbekT n3yueHus: OMooruu — *KuBas npupoaa. [Ipu3HaKkK KUBBIX OPTaHU3MOB U UX
MHOTOOOpa3ue. YpoBHEBasi OpraHu3alys >KUBOU MPUPOLI M 3BOJIIOLIHA. MEeTO1bl TO3HAHUS
XKUBOM mpupoabl. O01IMEe 3aKOHOMEPHOCTH Ouosiorun. Poss 6uosoruu B opMupOBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI MUPA U NMPAKTUYECKOM AEATEIbHOCTH JIFOIEH.
3HaueHre OMOJIOTUH MPU OCBOCHUU Mpodeccuil U CIeHUaIbHOCTEN CpeaHero mpodeccuo -
HAITBHOTO 00pa3oBaHUS.

Hemoncmpauyuu

buonornyeckue cucTeMsl pa3HOTO YPOBHS: KJIIETKA, OPTraHU3M, MOITYJSALUS, SKOCUCTE -
Ma, brocdepa.

HapcTBa »KnUBOM NPUPOBI.

1. YYHEHHE O KJIETKE

Xumudeckas opraHuzanus Kietku. KieTrka — snemMeHTapHas >kuBas CHCTEMa M
OCHOBHAsI CTPYKTYPHO-(QYHKITMOHATBbHAS €IUHUIIA BCEX KUBBIX OPTaHU3MOB. XUMHUYCCKAs
opraHm3anus kKieTkd. OpraHudeckne W HEOPTAaHWYSCKHE BEINECTBA KICTKH M KHBBIX
OopraHn3MoOB. benku, yriaeBoabl, TUMHIBI, HYKIEHHOBBIC KUCIOTHI M UX POJIb B KIICTKE.

Ctpoenue m ¢yHKIUH KIeTKU. [IpokapuoTudeckue W SYKapUOTHYECKUE KIICTKH.
Bupycbl kak HekimerodHas ¢opma JKM3HM M HMX 3HadeHue. boppba ¢ BHUPYCHBIMHU
3aboseBanusimu (CITU/] u np.) [utomnazma u kinerounas memOpana. OpraHoubl KJIETKH.

OOMeH BemecTB MW TpeBpalieHue »dHeprud B Kierke. [lmactuyeckwii u
SHEPTETHYECKUNA 0OMEH.



Ctpoenune u pynkuun xpomocom. JIHK — HOcuTenb HaciencTBEHHON HH(OpMAIIHH.
Permmkanms JIHK. I'en. I'enernueckuii koa. brnocunTes Oenka.

Kuznenubli 1uka kieTku. KieTku W MX pa3HooOpasue B MHOTOKJIETOYHOM
opranusme. KnertouHas Teopusi CTpOCHHsI OPTaHU3MOB.

Mwuto3. [{uToknHe3.

JlemoHCcTpanmu

Ctpoenue u cTpyKkTypa Oernka.

Ctpoenue monekyn JIHK u PHK.

Pemmikamusa JHK.

CxeMmbl P HEPreTHYECKOT0 0OMeHa U OMoCcuHTEe3a OernKa.

CTpocHHE KIETOK MPOKApPHOT M 3YKAPHOT, CTPOCHHE M MHOroo0pasue KIETOK
pacCTEeHUH U )KUBOTHBIX.

CtpoeHue Bupyca.

doTtorpadun cxem CTPOEHHUS XPOMOCOM.

Cxema CTpOEHHMS I'eHa.

Mwuto3.

Ilpakmuueckue 3anamus

HaGmonenue kieTok pacTeHUN U )KUBOTHBIX 0] MUKPOCKOIIOM Ha TOTO BBIX MUKPO-
nperaparax, uX OIUMCaHue.

[IpuroToBneHUE M OMMCAaHNE MUKPOTIPENApaToB KICTOK paCTEHUH.

CpaBHeHUE CTPOCHHUS KJIETOK PACTEHUHN U 5KUBOTHBIX 110 TOTOBBIM MUKpOTpEnaparam.

CamocmoamenvHnasn padoma: NOATOTOBUTH TOKIAIbI, COOOIICHMS.

2. OPTAHM3M. PASBMHOXEHHUE U UHANBUAYAJIBHOE PASBUTUE OPI'AHU3MOB

Pa3muoxenue oprann3zMoB. Opranuzm — eauHoe 1enoe. MHOrooOpa3ue opraHu3MOB.
Pa3MHOXkeHNe — BakHElIIee CBOMCTBO XUBbIX opraHu3MoB. [lonoBoe u Oecrnonoe pasz-
MHOkeHHne. Meiio3. O0pazoBaHue MOJOBBIX KJIETOK U OIJIOIOTBOPEHUE.

WunuBuayanbHOE pa3BUTHE OpraHu3Ma. OMOPHOHAIBHBIM 3Tall  OHTOI€HE3a.
OCHOBHBIE CTaIUU YMOPUOHATILHOTO PA3BUTHSL.

CxoncTBO  3apoApIlIed MPEACTABUTENEHM pPa3HbBIX TPYyNI IMO3BOHOYHBIX Kak
CBHUJIETEIbCTBO WX OBOJIOLUMOHHOTO pojacTBa. IlpuumHBI HapymeHuid B pa3BUTHU
OpPTAaHNU3MOB.

NupuBunyanbHOoe pa3BUTHE 4YenoBeka. PenmponyktuBHoe 3m0poBbe. llocnenctBus
BJIMSIHUS QJIKOTOJI1, HUKOTHMHA, HAPKOTUUYECKUX BEUIECTB, 3arPSI3HEHUSL CPEIbl Ha pa3BUTHE
YEI0BEKa.

Hemoncmpauyuu

Muoroo6pa3ue opraH1u3MoB.

OOMeH BenecTB U MPEBPALICHUE YHEPTUU B KIIETKE.

®doTOCHHTES.

JleJieHne KIIETKH.

Muros.

becrnionoe pa3sMHOKEHHE OPTraHU3MOB.

OO6pazoBaHme MOJOBBIX KIECTOK.

Merios.

Ommog0TBOpEHNE y PACTEHHIA.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

Tunel OCTIMOPHUOHATBHOTO PA3BUTHS KUBOTHBIX.



HpakmulteCKoea'almm ue
BrisiBiaeHue u onucaHue IMPHU3HAKOB CXOACTBA BapO,HBIIHGﬁ YCJIOBCKA U JPYIrux I103BO-

HOYHBIX KaK JOKa3aTeIbCTBO MX ABOJIOIMOHHOTO POJICTBA.
Camocmosamenvhas padoma: NoATOTOBUTH JTOKIAIbI, COOOIICHNS, ITPE3CHTAIIH.

3. OCHOBbBI 'EHETUKH U CEJIEKIIUHU

OCHOBBI yU€HH O HACJIEACTBEHHOCTH U U3MEHYNBOCTH. | '€HETHKA — HayKa O 3aKOHO-
MEPHOCTSX HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OpraHu3MoB. I'. MeHaenp — OCHOBOIO-
JIO’KHHMK T€HETHKH. [ eHeTnyeckass TEpMUHOJIOTHS U CUMBOJIMKA.

3aKoHBI TEHETHKH, ycTaHOBIEHHBIC ['. Menaenem. MoHoTHOpHUIHOE B JUTHOPHUIIHOE
CKpelBaHue XPOMOCOMHAs TEOpHUs HACJIEICTBEHHOCTH. ['€HeTuka moja. 3HayeHue
TEeHETUKU JJIs CEJIeKIMKU 1 MeAuluHbl. HaciencTBenHbie 00JIe3HH YeI0BeKa, UX TPUUYUHBI U
npoUIIaKTUKA.

3aKOHOMEPHOCTH M3MEHUYMBOCTU. HacnencTBeHHAsA, WM T€HOTUITNYECKAsl, U3MEHUH -
BOCTh. MoauduKalMoHHas, UM HEHACJEeICTBEHHAsl, U3MEHYMBOCTh. | eHeTuKa 4enoBeka.
I'enernka u MenuuMHA. MarepualibHbIe OCHOBBI HACJEACTBEHHOCTH U U3MEHYMBOCTH. ['e-
HETUKA U BOJIIOLIMOHHAS Teopus. | eHeTnka nomyssiuuu.

OCHOBBI CENEKIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB. [ 'eéHETHKa — TeopeTn-
yeckass OCHOBA cenekunn. O0MaIIHMBaHNE )KUBOTHBIX M BBIPAIMBAHNUE KYJIbTYPHBIX pac-
TEeHU — HavaJibHbIE 3Tanbl cenekiuu. Yuenue H. Y. BaBuniosa o nieHTpax MHOT00Opasust u
OPOUCXOKIAEHUS KYJIbTYpHbIX pacTeHHil. OCHOBHBIE METOJbI CEJIEKUMU: THOpUAU3alUs U
UCKYCCTBEHHbI OTOOp. OCHOBHBIE AOCTHXKEHHS COBPEMEHHOM CENEeKUMU KyJIbTYypHBIX
pacTeHuil, TOMAIIHUX KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buoTexHonorus, ee TOCTUKEHUS U IEPCHEKTUBBI PA3BUTHS.

Jemoncmpauyuu

MoHOruépuaHOE U TUrMOPUAHOE CKPEIIMBAHUE.

[TepekpecTt xpoMoOcoOM.

CremeHHOE HacJIeIOBaHHUE.

Myranuu.

Lentpsl MHOTOOOpa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTEHUM U TOMAIIHUX KU -
BOTHBIX.

['ubpuauzanmus.

HckyccTBeHHBIN OTOOP.

HacnenctBennsie 6051€3HM YeloBEKa.

BrusiHue ankorosimM3Ma, HAPKOMaHUM, KYpEHHUsSI Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue3anamus

CocTaBiieHue NPOCTEUIINX CXEM MOHOTUOPUAHOTO U AUTUOPUIHOTO CKPEIIUBAHHUS.

Pemenue renernueckux 3anad.

Anamu3 (pEeHOTUITNYECKONW U3MEHYMBOCTH.

BrIsiBIEHHE MyTareHOB B OKPY’KarOILIEH CpPeAe U KOCBEHHAs OLIEHKA BO3MOKHOTO HX
BJIMSIHUSL HA OPTaHU3M.

Camocmoamenvhnaa padboma: N0Ar0OTOBUTH JOKIIA/Ibl, COOOIIEHUS, IPE3EHTALINY,
COCTaBUTb POJOCIOBHBIE.



4. MIPOUCXOXJAEHUE U PASBUTHE KU3HU HA 3EMUIE.
IBOJJIIOIITMOHHOE YYEHUE

[IpoucxoxaeHne u HadalbHbIC 3TAbl PA3BUTHS KU3HU Ha 3emJe. [ umore3sl nmpouc -
XOXKIEHUsS KU3HU. M3yueHre OCHOBHBIX 3aKOHOMEPHOCTEW BO3HHMKHOBEHHS, Pa3BUTUS U
CYILIECTBOBAHUS KU3HU Ha 3eMJIE. Y CJIOKHEHUE )KUBBIX OPTAHU3MOB B IPOLIECCE IBOJIIOLIUU.
Muoroo6pa3zue uBOro Mupa Ha 3eMjie U COBPEMEHHAs! €ro OpraHu3aIys.

HcTtopus pa3Butus 3BOMOUMOHHBIX uael. 3Hauenue padot K.JIunnes, X.b.Jlamapka
B Pa3BUTUU 3BOJIIOIMOHHBIX HJed B Ouonoruu. DBosonuoHHoe ydyeHue Y. JlapBuHa.
EctectBennbiii ot00p. Pojb 5BOMIOIMOHHOTO y4eHHS B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

MukposBosrorusi 1 MakposBostonus. Konnenmust Buna, ero kpurepuu. [lomymsiius
— CTPYKTYpHasl €IWHULA BUA U 3BOJIOLUMU. J[BIXKyIIME CUIIbI ABOIOIMH. CHHTETHY ECKast
Teopus 3BoMOIMUA. MukposBommonus. CoBpeMeHHbIe MPEACTABICHUS O BUI000pa30BaHUH
(C.C. YerBepuxos, W. U. llImansrayzen). Makposposrorus. J{oka3zarenbcTBa SBOJIIOIHH.

[Ipuunnbl BeiMUpaHus BUA0B. OCHOBHBIE HAIIPaBJICHHUS SBOJIIOIMOHHOTO Mporpecca.
buonornueckuii nporpecc 1 OMOJOTUUECKUNA perpecc.

Hemoncmpavyuu

Kpurepuu Buna.

CrpykTypa nonyJssiiuH.

AnantvBHbIE 0COOEHHOCTH OPTraHU3MOB, UX OTHOCHUTENBHBIN XapakKTep.

DBOJIOLUOHHOE IPEBO PACTUTEIILHOTO MHPA.

DBOJIOUUOHHOE JIPEBO )KMBOTHOTO MUPA.

[IpencTaButeny peakux U UCUE3AOIIUX BUIOB PACTEHUN U KUBOTHBIX.

Ilpaxmuueckue3anamus

Ommcanue ocoOel 0HOTO BHIA MO0 MOP(HOJIOTHIECKOMY KPHTEPHIO.

[Ipucnoco6eHre OpraHu3MOB K pa3HbIM cpeaam oOuTaHus (BOJHOW, HA3EMHO -
BO3JIYIIIHOM, IIOUYBEHHOMN).

AHam3 ¥ OLIEHKA Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHUS KU3HHU.

Camocmoamenvhasa padoma: NoATrOTOBUTH JOKIIA b, COOOIICHHUS, TPE3CHTAIUH .

5. TIPOUCXOXJIEHUE YEJIOBEKA

AHTponorere3. DBoJionus npuMaroB. COBpEMEHHBIE THUIIOTE3bI O MPOUCXOXKICHUU
yenoBeka. JlokazaTenbCcTBa POJICTBA YEIOBEKA C MIIEKOMUTAIOIMMU KUBOTHBIMH. JTarlbl
ABOJIFOIIMU YEIIOBEKA.

Yenoseueckue pacel. POACTBO M €IMHCTBO MPOUCXOKICHUS YelloBeuecKuXx pac. Kpu-
TUKA pacu3ma.

Jemoncmpayuu

UepThl CXOACTBA U PA3TUYHUSA YEIOBEKA U )KUBOTHBIX.

UepThl cXOJCTBA YEIOBEKA U MPUMATOB.

[IpoucxoxneHre yenoBeka.

UYenoBeueckue pachl.

Ilpaxmuuyeckoe 3anamue

AHaM3 1 OLIEHKA Pa3JIMYHBIX TUIIOTE3 O MPOUCXO0XKICHUH YeJIOBEKa.

6. OCHOBBI OKOJIOI'nn

OKOJOTHS — HayKa O B3aUMOOTHOIICHUAX OPTAaHU3MOB MCIKIY coboiiu Opr>1<a10meI71
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cpeaoil. Dkojornueckue (PakTopbl, UX 3HAYEHUE B KU3HU OPraHU3MOB. DKOJOTHYECKHE
cucteMbl. BuioBass 1 pOCTpaHCTBEHHAsA CTPYKTypa dKocucTeM. [IuieBbie CBSI3H, KPyro -
BOPOT BEILECTB U NPEBPAILEHUE SHEPTUU B SKOCUCTEMaX. MeKBUI0BbIE B3aUMOOTHOILICHHS
B DKOCHUCTEME: KOHKYPEHIMS, CUMOMO3, XHUIIHUYECTBO, Mapa3uTU3M. VCKyCCTBEHHBIE
co0011IecTBa — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa— rimobanbHas skocuctema. Yuenue B.U.Bepuaackoro o 6uochepe. Poib
YKUBBIX OPTraHu3MOB B Onocdepe. buomacca. KpyropopoT BaxHEHIIINX OMOTCHHBIX AJIEMEH -
TOB (Ha MpuUMepe yriepoja, a30Ta u Jip.) B buocdepe.

buocdepau uenosek. Uamenenus B 6uocdepe. [locnencTsus 1esaTenbHOCTH YETOBEKa
B OKpY’Karollen cpene. Bo3aencTere Nponu3BOICTBEHHOM JAEATEIBHOCTH HA OKPYKAIOLIYIO
cpeny B 00acTu cBoeH Oyaymeit mpodeccun.

DKOJIOTHUS KaK TeOpETUIeCcKasi OCHOBA pallMOHATBHOTO MPUPOAOTIOIL30BAHUS U OXpa-
Hbl npupoibl. Hoocdepa. [IpaBuna noseaeHus aroAeil B OKpyKarollel mpupoaHoil cpene.
bepexHoe OTHOLIEHHE K OMOJOTrMYECKUM OOBEKTaM (PACTEHUSIM U KUBOTHBIM U UX CO-
0011IeCTBaM) M MX OXpaHa.

Jemoncmpayuu

Dxosorndyeckue (HakTopsl U UX BIAUSIHUE HA OPTaHU3MBI.

MexBH10BbIE OTHOIIECHUS : KOHKYPEHLIUS, CAMOMO3, XUIIIHUYECTBO, APa3UTU3M.

SApycHOCTh PaCTUTETHLHOTO COOOIIECTRA.

[Tumessle ey u cetu B OMOLIEHO3E.

DKOJIOTMYECKUE TUPAMUIBI.

Cxema 3KOCUCTEMBI.

KpyroBopoT BeliecTs u npeBparieHue HePrui B SKOCUCTEME.

buocdepa.

KpyrosopoT yriepona (a3ota u 1p.) B 6uocdepe.

CxeMa arpo’KOCHUCTEMBI.

Oco00 oxpaHsemble PUPOaHbIC TeppuTopuu Poccum.

Ilpakmuueckue 3anamus

OnucaHue aHTPOINOTCHHBIX M3MEHEHWI B €CTECTBEHHBIX NPHUPOJHBIX JaHAmadTax
CBOEH MECTHOCTH.

CpaBHHUTEIBHOE OTIUCAHUE OJHOM U3 €CTECTBEHHBIX MPUPOJIHBIX CUCTEM (HaIpuMep,
jeca) U KakoW-HUOY/b arpO3KOCUCTEMBI (HallpuMep, MIIEHUYHOTO MOJI).

OrnucaHue U MpakTUYECKOE CO3JaHUE UCKYCCTBEHHOM AKOCHUCTEMBI (IIPECHOBOIHBIN
aKkBapuyM). PeleHne sKonorn4eckux 3aaad.

Camocmosamenvuasa paboma: noroTOBUTH JOKIIAIbI, COOOIIECHUS.

7. BUOHUKA

buonuka kak 0AHO U3 HampasjeHuil 6uosioruu U kubepHeTuku. Paccmorpenue 610 -
HUKOW 0coOeHHOCTeH MOP(}O-PU3HOIOTHIESCKON OpTaHU3aIlliN KUBBIX OPTAaHU3MOB U HX
UCIIOJIb30BAaHMS JJII CO3JaHUSI COBEPIUEHHBIX TEXHHUYECKUX CUCTEM M YCTPOMCTB IO aHa-
JIOTHH C KUBBIMH CUCTEMAMH.

Jemoncmpauyuu

Moaenn ckinaa4aTon CTPYKTYPbl, UCTIOJIb3YEMOM B CTPOUTEIHCTBE.

TpyOuatbie CTPYKTYPHI B KUBOM MPUPOJIE U TEXHUKE.

AdpoaHaMUYECKUE U TUAPOJANHAMAYECKUE YCTPOMCTBA B )KUBOU MTPUPOJIE U TEXHHUKE.

Camocmoamenvhasa padoma: NoArOTOBUTH KPOCCBOP/IBL, TECTHI.
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PA3JEJI 2. DU3UKA
BBEJIEHUME

duzuka — PyHIaMEHTAIbHASI HAyKa O IPUPOJIE.

EcTecTBEeHHOHAayyHbIi ~ METOJ ~ IO3HAaHUS, €ro BO3MOXHOCTH M  T'PaHMIIbI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUA B MPOLIECCE TO3HAHUS MPUPOIbl. MoaenupoBaHue
bu3nueckux SBICHUN U TMpoleccoB. Polib 3KCTieprMeHTa U TEOPUU B MPOIIECCE MO3HAHUS
npuponabl. ®Dusnueckas BemuuuHa. llorpemmoctn u3MepeHH! (U3NMUECKUX BEIWYUH.
Ousnueckre 3aKOHBL. ['paHUIBl TPUMEHUMOCTH (Qu3MUecKux 3akoHOB. [lonatue o
dbuznueckoit kKapTuHE MUpa. 3HaUYeHHEe (U3UKHU TIPpU ocBoeHun creruanbaocteit CIIO.

1. MEXAHHUKA

Kunemaruka. Mexanuueckoe aBmwkenue. Ilepememenue. Ilyte. CkopoCTb.
PaBHOMEpHOE IPSIMOJIMHENHOE JBM)KEHHE. Y CKOpeHue. PaBHONIEpEMEHHOE NP SIMOJIMHENHOE
newkenne. CobonHoe nageHue. [[Bmwkenue Tena, OPOIMIEHHOTO MO yrioM K TOPU30HTY.
PaBHOMEpHOE IBMYKEHUE 11O OKPYKHOCTH.

3akonbl MexaHuku Herotona. [lepBsiit 3akoH HeroTtona. Cumna. Macca. Mmnynec. Bropoit
3ak0oH HproroHa. OCHOBHOW 3aKOH KIIACCUYECKOW AMHAMUKHU. Tperuit 3akoH HproTona.
3akoH BceMupHOTO TsroteHus. ['paButanmonnoe moise. Cuma Tsbkectn. Bec. CriocoOsr
u3MepeHust Macchl Tell. CUiibl B MEXAHHUKE.

3aKOHBI COXpPAaHEHHUS B MEXaHUKE. 3aKOH COXPAHECHUS UMITyJIbca. PeakTuBHOE
nBkeHue. Pabora cwibl. PaboTa noTeHIMambHbIX CHl. MOIITHOCTh. DHEPTHSL.
Kunernueckast aneprusi. [loTeHIMambHas SHEPTUA. 3aKOH COXPaHEHUSI MEXaHUYECKO M
sHepruu. [IpruMeHeHne 3aKOHOB COXPaHEHUS.

Jemoncmpayuu

3aBUCHUMOCTh TPAGKTOPHUH OT BBIOOpPA CUCTEMBI OTCUETA.

Busibl MEXaHUYECKOTO IBUKEHUS.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MAaCChl U CUJIbI, JEHCTBYIOIIEH Ha TENO.

CnoxeHue Cui.

PaBeHCTBO ¥ IPOTHUBOTIOIOKHOCTH HAMPABJICHUS CUJI IEUCTBUS U MPOTUBOICUCTBUS.

3aBUCHUMOCTbD CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

Cwuitbl TpeHus.

HesecomocTs.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHIIMANBHOM YHEPTHH B KHHETUYECKYIO B 0OpaTHO.

Jlabopamopnwie padoomvi

CoxpaHeHue MEXaHWYECKOW SHEPrud NpPU JBWKEHHHM TENa IOJI JECUCTBUEM C W
TSPKECTU U YIIPYTOCTH.

N3yueHune 3akoHa COXpaHEHUSI UMITYJIbCA.

Camocmoamenvnasn paboma

Joxinan «PeakTUBHBIE IBUTATENIM U OCHOBBI PA0OTHI TEIJIOBOW MAIlIMHBI.

Coob6menne «Kpytsmmit MOMEHT»

2.0CHOBBI MOJIEKYJISAPHOW ®U3UKHU U TEPMOJUHAMUKHA

OCHOBBI  MOJIEKYJISIDHO-KUHETUUECKOW Teopur. WnaeanbHblid ra3. OCHOBHBIE
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MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TeopuH. Pazmepsl U Macca MOJIEKYJ U aTOMOB.
bpoynosckoe  nBumxkenue. [Jubdy3us. Cunbl U SHEPrus  MEXKMOJIEKYISIPHOTO
B3auMoeiicTBus. CTpoeHue ra3000pa3HbIX, )KUIKUX U TBEPAbIX Tell. CKOpOCTU ABUKEHUS
MOJIEKYT U uX wu3zMmepenue. HWpaeampnblid ra3. JlaBieHue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM Teopun Tra3oB. Temmeparypa u ee usMmepeHue. ['a3oBbie
3aKOHbI. AOCOJIOTHBI HyJb TeMIeparypbl. TepMoAMHAMHUYECKas IIKajla TEMIIEPaTypBhl.
YpaBHEHUE COCTOAHUSA UACATBHOTO ra3a. MoJisipHas ra3oBasi MOCTOSHHAS.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHATHUS U ONpeieNeHus. BHyTpeHHsIs1 SHeprus
cucteMbl. BHyTpeHHss sHepTHs ujeanbHOro ra3a. PaboTa u temioTa kak (opMbl epenauu
sHepruu. TemnnoeMKoCTh. Y aenbHas TEII0OEMKOCTh. Y paBHEHHE TeII0BOro Oananca. [lepBoe
HAYaJl0 TEPMOJMHAMHUKN. AnnabaTHbiil miporiecc. [IpuHINT TeHCTBUS TEIUIOBOW MAaITHHBI.
KII TermoBoro asurarens. Bropoe Hadano TepMoauHaMUKU. TepMoauHaMUYecKas 1IKajia
TemIepaTryp. XoJa0AWibHbIe MalMHbL. TernoBelie nBurarenu. OxpaHa npupoasbl.

CaoiicTBa napoB. Mcnapenue u koHzaeHcauus. HachlieHHBIN map U ero cCBOWMCTBA.
AOCOIIIOTHAas U OTHOCUTEIbHASA BIAXKHOCTH Bo3ayxa. Touka pocsl. Kunenue. 3aBucumocTtb
TEMIIEPATypbl KUIIEHUS OT JaBiieHus. [leperpersiili map 1 ero UCIoab30BaHUE B TEXHUKE.

CporictBa XMAKOCTEW. XapakTEPUCTHKA JKUJIKOTO  COCTOSIHHS  BEILECTBA.
[IoBEpXHOCTHBIN CJIOW KUJIKOCTUA. DHEPIUs NMOBEPXHOCTHOTO CJIOS. SIBIEHHs Ha IpaHULE
XKUJKOCTH C TBEPABIM TenoM. KanmmuisipHbIe sIBIICHUA.

CBolicTBa TBEpPABIX Te. XapaKTEPUCTUKA TBEPAOTO COCTOSIHHS BEIIECTBA. YIIPYTHE
CBOMCTBA TBEPAbIX Tel. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPABIX Tel. TerioBoe
pacuMpeHne TBEPIBIX TEN U KUAKOCTEU. [ImaBnenue u Kpuctaum3anus.

Jemoncmpayuu

JIBrxeHre OpOYHOBCKUX YACTHIL.

Huddysus.

M3MmeHeHune naBiieHus ra3a ¢ U3MEHEHUEM TEMIIEpaTypbl IPU MOCTOSIHHOM 00BbEME.

N3oTepmudecknii 1 n1300apHBIN MPOIIECCHI.

M3MmeHeHne BHYTpEHHEW SHEPTHUH TN MPU COBEPILIEHUH PaOOTHI.

Moienn TeIOBBIX JBUTATENEH.

Kurienne BobI MpU NOHWKEHHOM JIaBJICHHH.

IIcuxpomeTp 1 TUrpOMETP.

SIBIIeHUSI MOBEPXHOCTHOTO HATSKEHUS U CMAUMBAHUA.

KpucTtamiel, amopHbie BELIECTBA, )KUIKOKPUCTALIMYECKHUE TENA.
Jlabopamopnuovie padom vt

N3mepenne BIaXHOCTH BO31yXa.

IIpoBepka 3akona bounsi-Mapuotra.

N3mepenne NoBEpXHOCTHOTO HATSKEHUS KUIKOCTH.

Camocmoamenvhan paboma

KpoccBopa no pazaeny «MexaHnukay

Hoximan «Onsit Itepra»

Hoxnan «Temneparypa. @apenreiit, KenbBun, Llenscuiny

Jloxnan «3aragku BOIbI»

Joxman «PoJib BIaXXKHOCTH BO3/1yXa B IIPUPOJIE»

TecT no pazgeny «MousekynsipHast pu3uka

Coob6mienne «Canu Kapno»

Hoxnan «CoBpeMeHHbIE TyTH COBEPUICHCTBOBAHMS TEIUIOBBIX JBUTaTEIICH
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3. JIEKTPOJMHAMUKA

DJEKTPUYECKOE TOoJe. DJIEKTPUUECKHUE 3apsiabl. 3aKOH COXpaHEHUs 3apsija. 3aKoH
Kynona. Onektpuueckoe mnone. HanpskeHHOCTh 3nekTpudeckoro mnoJjisi.  [IpuHiomn
cynepno3uiuu noJieil. Pabora cun snektpoctatuueckoro moJtisi. I[lorenuuman. PazHocTh
NOTEHIMAIOB. DKBHUIOTEHIMAIbHBIE MOBEPXHOCTU. CBS3b MEXKAY HANPSHKEHHOCTHIO H
Pa3HOCTHIO TMOTEHIMAIOB 3JEKTPUUECKOTO MOJsl. JIMAJIEKTPUKH B 3IEKTPUUYECKOM IIOJIE.
[Monspuzanmss ausnekTpukoB. [IpoBogHUKM B 3iekTpuueckoMm mnone. KoHaeHcaTtopsl.
CoenrHeHue KOHAEHCATOPOB B Oarapero. DHEPrus 3apsHKEHHOIO0 KOHAEHCATOpa. DHEPTHS
ANEKTPUYECKOTO TOJIS.

3aKOHBI TIOCTOSHHOI'O TOKA. YCJIOBHS, HEOOXOIMMBIC [ BO3HUKHOBEHHUS U
MO IJIEPKAHUS AIEKTPUUYECKOTr0 ToKa. Cuiia TOKa U INIOTHOCTh TOKa. 3akoH OMa 111 yuacTka
nenu 6e3 DJIC. 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIIEHUS OT Marepuaia, JJIUHBI U
IJIOIIAAM  MOMNEPEYHOr0  CEYEHUs  MNPOBOJHUKA. 3aBUCUMOCTh  BJIEKTPUUYECKOTrO
CONPOTHUBIICHUS IPOBOJHUKOB OT TEMIIEPATYPbl. DJIEKTPOABIKYIIAs CUJIAa HICTOYHHUKA TOKA.
3akoH Oma nns nosmHoM uenu. CoennHeHue NpoBOAHUKOB. COEIMHEHUE HMCTOYHUKOB
EKTpUYeCcKor »HHepruu B Oarapero. 3akoH JDxoynsa-Jlenma. PaGota um MOUHOCTH
3JIEKTPUYECKOTO TOKA. TennoBoe AelCTBUE TOKA.

DJNEKTPUYECKUM TOK B pa3JIMYHBIX Cpelax. OJEKTPUUYECKUH TOK B MeETajliax.
DJIeKTpOHHBINA Ta3. PaboTa BbhIXOJa. DIEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIHU3.
3akonubl Dapanes. [IpuMmeHeHne 3JIEKTPOIM3a B TEXHUKE. DJEKTPUUYECKUM TOK B Tra3ax H
BakyyMe. Monuzanus raza. Buasl razoBwix paspsinoB. Ilonartue o miazme. CBoiicTBa U
MIPUMEHEHHUE AJIEKTPOHHBIX IMyYKOB. DJIEKTPUUECKUHN TOK B TTOTYITPOBOIHUKAX. COOCTBEHHAS
MPOBOJIMMOCTb MOJIyNPOBOJHUKOB. [T0ynpoBOIHUKOBBIE MPUOOPHI.

MarnautHO€ 11oJie. BEKTOp MHIYKIIMM MarHUTHOTO MOJIs. [[eliCTBME MarHUTHOTO TTOJIA
Ha MPSMOJIMHEHHBI NPOBOJHHUK C TOKOM. 3akoH Ammnepa. B3aumonencTBuUE TOKOB.
Maruutspiii moTok. PaboTa 1mo mepemenieHuo NpoBOJHUKA C TOKOM B MarHUTHOM IIOJIE.
JleiicTBUE MAarHUTHOrO moyia Ha ABwkyunmiics 3apsan. Cuna Jlopenna. OmnpeneneHue
YIEIBLHOTO 3apsAaa. Y CKOPUTEIH 3aPS>KEHHBIX YaCTHII.

DJNEKTpOMAarHUTHasT ~ MHAYKIUA.  DJIEKTPOMAarHWTHas  WHAYKOMs.  Buxpesoe
anekTpruyeckoe nosie. CaMOMHAYKINS. DHEPrUsi MArHUTHOTO TOJIS.

Jemoncmpayuu

B3aumonencTBre 3apsyKEeHHBIX TEIN.

[TpOBOHUKH B BJIEKTPUYECKOM MOJIE.

JIAPNIEKTPUKH B SIIEKTPUUECKOM MOJIE.
KoHnnencaropsl.

TemnoBoe NENCTBUE JICKTPUIECKOTO TOKA.
CoOcTBeHHas ¥ MpUMECHAs MPOBOIUMOCTD MOJYIPOBOHUKOB.
ITonyrnpOBOXHUKOBBIN JHUO.

Tpanzucrop.

OnbIT DpcTena.

B3aunmonencTBre npOBOJHUKOB C TOKAMM.
OTKJIOHEHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.
DJIeKTpOABUTATEb.

DNEeKTPOU3MEPUTENLHBIE TPUOOPHI.
DJIEKTpOMArHUTHAsI UHYKIIUSL.

Omnbitel Dapanes.
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3aBucumocTth I J[C caMOMHAYKIIUU OT CKOPOCTH U3MEHEHUS CHJIbl TOKA U UHTYKTUBHOCTH
MIPOBO/IHUKA.

Pabora snekrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie padoomvi

N3yuyenune 3akona Oma JJs ydacTKa II€MM, MOCJEAOBATEIHHOTO W MapajlieIbHOTO
COEJIMHEHHUS TIPOBOITHUKOB.

OmnpeneneHue yieabHOTO CONMPOTUBIICHUS TPOBOIHUKA.

N3yuenue siBieHUS 3JIEKTPOMArHUTHON MHTYKIIUU.

OnpeneneHre MOIHOCTH, MOTPEOIEMON TaMIION, OT HANIPSKEHUS Ha €€ 3aKUMaXx.

Onpenenenne 3 /IC 1 BHYTpEHHEr0 COMPOTUBIIEHUSI UICTOYHUKA HAITPSKEHUS.

Camocmoamenvnan paboma

KpoccBopna no pazaeny «ModekynsipHas (pU3uKa U TEPMOTUHAMUKA

Coob6menne «I1.O.Kynon»

CooOmenne «BHyTpeHHMI MUP TPOBOTHUKOB

3anaua «IlapamnensHoe u mocae0BaTENbHOE COSMHEHNE KOHIEHCATOPOBY

Joxnan «DneKTpoHHasi IPOBOJUMOCTb METAIOB. CBEPXITPOBOIUMOCTD.

Hoximan «I'eopr Om»

Pedepar «TemmoBoe neficTBUE TOKa»

Coob6mienne «CoBpeMEHHBIC HCTOUYHHKH YHEPTHI

Hoxnan « TepMosieKTpudecKue BICHUS»

Pedepar «MarautHoe moJie 3eMiamn»

Pedepar «IIpeBpaiienne XuMUIECKOW SHEPTHUN B DJIEKTPUYCCKYIO

Coobmienue «M.Dapaneii»

Hoxnan «POTOTIOMUHECTICHITUS U XEMUITFOMUHECTIICHITHSI

Hoxnan «IlomxynpoBoJHUKOBBIE TPUOOPHI»

CooOmenne «Posb MarHUTHBIX MOJIEH B SIBICHUSIX MTPOUCXOASIIMX Ha COoJTHIIE

4. KOJIEBAHUS 1 BOJIHbBI

Mexannueckue konebanus. KonebarenbHoe ABmxeHue. ['apMoHnYecKne KoneOaHusl.
CBoOoaHbpie MexaHuueckue koJsieOanusi. JIuHelHble MeXaHUYEeCKUe KojeOaTenbHbIe
cuctemsl. [IpeBparienue sHeprun npu KosedarensHoM JBHKeHUH. CBOOO HbBIE 3aTyXaroIlue
MexaHu4eckue kojeOanusi. BeinyKeHHbIe MeXaHHYeCKHUe KoJIeOaHusl.

Yupyrue BosHbl. [lonepedHble W MPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI.
VYpaBuenue miockoii Oeryeit BosHbl. UaTepdepenus BonH. [lonarue o nudpakium BoJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHHUE.

DJieKTpoMarHuTHele Kojebanusi. CBOOOAHBIE AJIEKTpOMarHuTHeie kKoJsiebanus. [Ipe-
BpallleHUE BSHEPTHM B KOJIEOATENbHOM KOHTYpe. 3aTyXarolHe 3JIEKTPOMArHUTHBIE KO-
nebanusa. ['eHepaTop He3aTyXalOUMX 3JIEKTPOMArHUTHBIX KojeOaHul. BbIHYXIeHHbIE
anekTpuueckue kojaedanus. [lepemennsiit Tok. ['eHepaTop nepeMeHHOTo Toka. EMKOCTHOE 1
WHIYKTUBHOE COINPOTHUBJICHUS MEPEMEHHOTO TOKa. 3akoH OMa Uil 3JIEKTPUYECKOM LENU
NEepEMEHHOT0 ToKa. PaboTa M MOLIHOCTH MEpEMEHHOro ToKa. ['eHepaTopbl TOKA.
Tpanchopmartopsl. Toku BeicOKOW uwacTOTHl. [lomydeHwe, mepenada W pacmpeseneHue
AIEKTPOIHEPTUH.

DJIEeKTPOMArHUTHbIE BOJIHBI. DJIEKTPOMArHUTHOE MOJI€ KaK OCOOBIN BHJI MaTrepuu.
DnieKTpoMarHuTHele BOJHBL. Bubpatop I'epma. OTKpbITBIA KOJEOATENbHBIN KOHTYP.
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N3o0perenne paguo A.C. IlonoBbiM. Ilonsitue o paauocBsasu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.
Jemoncmpayuu
CB00OOIHBIC U BBIHY)K/ICHHBIC MEXaHUYECKHE KOJICOaHNs.
Pe3onanc.
OO0pazoBaHue U pacopoOCTPaHEHUE YIIPYTHUX BOJIH.
YacToTa KoyrebaHuii ¥ BRICOTa TOHA 3BYKA.
CB0OOTHBIC AIEKTPOMArHUTHBIC KOJICOAHUS.
OcmwiorpaMma NEpeMEeHHOTO TOKa.
KonzgeHcarop B 1€y nepeMeHHOro TOKa.
Karymnika MHIYKTUBHOCTH B LIETIH EPEMEHHOTO TOKA.
Pe3oHaHC B nocienoBaTeabHOM LEMU IEPEMEHHOTO TOKA.
N3iydenne u npreM 3JIeKTPOMArHUTHBIX BOJIH.
PannocBs3s.
Jlabopamopnwie padom vt
N3yyenune 3aBUCUMOCTH TIeprojia KoJIeOaHNl HUTSIHOTO MasTHUKA OT JUIMHBI HUTH.
N3yuenue padboThl Tpanchopmaropa.
Camocmoamenvnan paboma
KpoccBopn «OCHOBBI 3JIEKTPO JUHAMUKID)
Hoxnan «Ilomydenne, nepenada u pacrpeaeaeHue dICKTPOIHEPT UM
Jloxnan « ABTOKOJICOAHMS.
Joxian «I'enepaTtopsl TOKay.

5. OITUKA

[Ipupona ceera. CKOPOCTh pacIpOCTPAHEHUSI CBETA. 3aKOHBI OTPAXKEHUS M MPEJIOM -
nenust cBera. [lonHoe oTpaxkenue. JIuH3bl. ['7a3 kak onrtnyeckas cuctema. ONTHYECKUE
npUOOPHI.

BomHoBbIe cBOlicTBa cBeTa. MIHTEepdhepenins cBeTa. KorepeHTHOCTh CBETOBBIX JTyUCH.
WNutepdepenimss B ToHkuX IuieHKax. [losockr paBHO# TommmHbl. Kosbia HeroToHa.
Hcnonb3oBanne uHTepdepeHny B Hayke M TexHuke. Judpaxkuus ceera. Judpakuus Ha
menM B mapavienbHbiX Jydax. Judpakumonnas pemerka. [lonstue o ronorpadum.
[lomapuzanmss mnonepeyHsbix BOJH. llonmspusanua cBera. J[BOMHOE JIydeIpesiOMIICHUE.
[Monsspouael. ucnepcust cBera. Buael cnektpoB. CnekTpel ucnyckaHus. CHeKTpsl
norJyolieHus. YibrpaduoneroBoe u uHppaxpacHoe usnydeHus. PenrreHoBckue myuu. Ux
IpUPOJa U CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAXKEHUS U MPEJTOMIICHHS CBETA.
[lonHO€ BHYTpPEHHEE OTPAKEHUE.
OnTrueckue NpuOOPHI.
HuTepdepennus creTa.
Hudpakuus csera.
Ilonspusanus csera.
[lonydenue criekTpa ¢ NOMOIIBIO IPU3MBL.
[losyuenue criekTpa ¢ TOMOIIbIO AUGPAKITUOHHON PEHIETKH.
CnekTpockorl.
Jlabopamopnuie padomvi
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Onpenenenne noxka3arenis NPeIoOMIICHUS CTEKIIA.

H3mepenue AJmHbl CBETOBOM BOJIHBI C TOMOIIBIO AU(DPAKIIMOHHOM PEIIeTKH.
Camocmoamenvhan paboma

Coobmurenne « CieKTpalibHBIN aHATTH3)

Hoxnan «Jludpakius B HAIICH KU3HID).

6. OCHOBBI CIIEHIMAJILHON TEOPMA OTHOCHUTEJBHOCTH

VHBapHMaHTHOCTh MOJYJS CKOpPOCTH cBeTa B Bakyyme. [locTynarel OWHHIITEHHA.
IIpocTpaHCcTBO M BpeMs CIIEHUAIBHOW TEOPHUN OTHOCUTEIBHOCTH. CBSI3b MacChl U YHEPTUU
CBOOOHOM YaCTHUIIBI. DHEPTHUS MOKOSI.

7. 9JIEMEHTHI KBAHTOBOH ®U3UKH

KBanroBas ontuka. TermnoBoe wusmyueHue. PacnpeneneHwe SHEPrUM B CHEKTPE
abcomoTrHO uepHOro Tena. KBaHToBas rumote3a Ilmanka. @ortonsl. Bremmuit
doToanekrpuueckuii 3¢ dext. Buyrpennnii potodrddext. Tumbl GpotosnemeHToB. [laBieHue
ceera. [IoHATHE O KOPITYCKYISIPHO-BOJHOBOW MPUPOJIE CBETA.

®uszuka atoma. Pa3BuThe B3IUIAJ0B HAa CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoja. AnepHas moaenb atoma. OmbeiTel 3. Pesepdopma. Moaens
atoma Bogopoa no H. bopy. KBaHTOBBIE T€HEPATOPHI.

@dus3rka aToMHOro siapa. EctecTBeHHas paguOaKTUBHOCTh. 3AKOH PagUOaKTUBHOTO
pacmaga. CmocoObl HAOMIOICHUS U PErUCTPaIMK 3apsKeHHBIX yacTuil. D dext BaBunona -
UYepenkosa. Ctpoenre aroMHOTO sifapa. JledekT Macchl, SHEPTHUS CBSI3M M YCTOWYMBOCTH
aTOMHBIX sajep. SAnepHbie peakunu. ICKyCCTBEHHAs paJUOAKTUBHOCTD. JleeHne TsaKeIbIX
anep. llenHass snepHas peakuus. YnpasiseMmas LeNHas peakuus. SIepHbId peakTop.
[lonydyenne paaMOAKTUBHBIX H30TOIIOB M HX IIPUMEHEHHE. buonornueckoe nenucTBUE
PalMOAKTUBHBIX U3JIydeHUN. DJIEMEHTAPHbBIC YaCTHIIHI.

Jemoncmpayuu

Do1ordPeKT.

JInHeuaTbie CIIEKTPhI PA3JIMYHBIX BEIIECTB.

N3nyyenue nazepa (KBaHTOBOTO I€HEPATOPA).

C4YeT4uK MOHU3ZUPYIOIIMX U3JTyYEHUHN.
Camocmoamenvhnan padoma

CooOmenus «M.ITnank», «A.I'.CtoneTosy

Coo6menue «JI. MakcBemn»

Coo6menue «Hunbe bop»

Pedepar «KBaHTOBBII reHepaTop»

CooOmenne « AboepT DUHIITEHH

CooOmenne «I1.H.JIeOenen»

Pedepar «I'onorpadus u ee npuMeHeHUE»

TEMbI PE®EPATOB (1OKJIA/1IOB)
Pa3znea 1. Buosgorus

- Knerounas Teopus cTpoeHus opranu3mMoB. VIcTopusi U COBpeMEHHOE COCTOSHUE.
- HacnenctBennas undopmanus u nepegada ee u3 MOKOJICHUS B MMOKOJICHHE.
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- JIpamatnueckue CTpaHUIIbI B UCTOPUHU PA3BUTHSI T€HETHKHU.

- Ycnexu COBpEMEHHOM M'€HETUKHU B MEAUIMHE U 3APaBOOXPAaHEHUH.

- Hcropus pa3Butusa 3BOMOIMMOHHBIX uaen 10 Y. /lapBuna.

- «Cucrema npupoasi» K. JIuaHes v ee 3HaUCHHE JIJI1 PA3BUTHUS OMOJIOTHU.

- CoBpeMeHHbI€ NPEACTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIIOLIUH.

- CoBpeMeHHBIE TPEACTABIICHUS O 3apOKICHUN KU3HUA. PaccMOTpeHune 1 OlieHKa pa3 -
JIMYHBIX TUIIOTE3 MPOUCXOKICHUS

- CoBpeMeHHBIH 3Tal pa3BUTHS YesloBedecTBa. Yenoseueckue packl. OnacHOCTH pa-
cu3zMa.

- Bo3sgeiicTBue yenoBeka Ha MPUPOY HA PA3IMYHBIX ATAllaX Pa3BUTHS UEJIOBEUYECKOTO
oO1ecTna.

- BnusiHue okpy>karolei cpeibl U ee 3arpsi3HeHHs Ha pa3BUTHE OPTaHU3MOB.

- BnusiHue xkypeHusi, ynotpeOaeHHsl alKorosi U HAPKOTUKOB POJAUTEISIMU HA SMOPHO -
HaJIbHOE pa3BUTHE peOCHKA.

- Buramunsl, epMeHTHI, TOPMOHBI 1 UX POJIb B OpTranu3Me. Hapyiienus npu ux He-
JIOCTATKE U U30BITKE.

- Ilpu4uHbl ¥ rpaHULIbl YCTOMYUBOCTH OMOCHEPHI K BO3AECHCTBUIO 1EATEIbHOCTH JIO JEH.
- buoneHo3bl (3KOCUCTEMBI) pa3HOTO YPOBHS U UX COMOIUYUHEHHOCTD B III00aIbHOM
aKocucTteMe — Ouocdepe.

- BunoBoe u sxooruyeckoe pazHooOpasue OMOIeH03a KaKk OCHOBA €r0 YCTOWYHMBO CTH.
- TloBbllieHrE NPOAYKTUBHOCTH (DOTOCHUHTE3A B UCKYCCTBEHHBIX IKOJIOTHUECKUX CH -
cTemax.

- Pa3nuuHbIe SKOJOTUYECKHUE MUPAMHUJIBI U COOTHOIIEHUS OPTaHU3MOB Ha KaXKJI0M UX
CTYTICHHU.

- Ilytu noBbileHUs1 OMOJIOTMUECKOM IPOTYKTUBHOCTH B UCKYCCTBEHHBIX SKOCHCTEMaX.
- Pousb npaBuUTENECTBEHHBIX U OOIIECTBEHHBIX IKOJIOTHYECKUX OPTraHU3alui B COBpPE-
MEHHBIX Pa3BUTHIX CTpaHaXx.

- PammonanbHOE HCTIOJIE30BaHUE U OXpaHa HEBO30OHOBIISIEMBIX IPUPOIHBIX PEC YPCOB
(Ha KOHKPETHBIX IpUMEpPax).

- OmacHOCTh II0OATBLHBIX HAapyIIeHNH B Orochepe. O30HOBBIE «IBIPB», KUCIOTHBIE
JOX1, CMOTH U UX MPEIOTBPAILIEHUE.

+  DKOJOTMYECKHE KPU3UCHI U IKOJIOTHUecKue KatacTpodol. [IpenoTBpalienue ux Bo3-
HUKHOBEHUSL.

Pa3nen 2. ®Pusuka

- Anekcanap I'puropseBuy CTOJIETOB — PYCCKUM (PU3UK.

- Anekcanap Crenanosuu [lonoB — pycckuil yueHbld, ©300peTaTesb paauo.
- AJbTepHaTHBHAsl SHEPTETUKA.

- AKycTu4eckue CBOMCTBA MOJIyTPOBOIHUKOB.

- Auape Mapu Amniep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKH.

- ACHHXpOHHBII JBUTaTENb.

- ArtowmHas ¢uzuka. U3otonsl. [IprMeHneHre painoakTUBHBIX H30TOTIOB.
- beckoHTakTHBIE METOAbI KOHTPOJISI TEMIIEPATYPHI.

- bumnoJssipHBIE TPAH3UCTOPHI.

- bopuc CemenoBuu SAkobu — ¢u3uk u nzo0peraTenb.

- Benuuaiitme oTKpBITUS (PUIUKH.
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- Bunbl anekTpudeckux pa3psaaoB. DJIEKTPUUECKHUE pa3psiibl Ha CIyX0e ueoBeKa.
- BnusHue nedekToB Ha PpU3nUECKHE CBONCTBA KPUCTAILIOB.

- Bimsgnume TennoBBIX MalMH HA )KU3Hb YEIOBEKA.

- T'aymmaneo IN'amunert — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.

- Tonorpadus u ee npuMeHeHHe.

- JIBWKeHuE Tea IEPEMEHHOM MacChl.

- Jlndpakuus B HaIICH )KU3HU.

- JXunkue kpucTamisl.

- 3akonbl Kupxroda st 2JeKTpU4eCKOM e,

- 3aKOHBI COXPAHECHHS B MEXaHUKE.

- 3HadeHue OTKpBITHI [ ammies.

- HUrops BacunseBuu KypuatoB — Qu3uk, opraHu3atop aTOMHOW HayKH U TEXHUKH.
. Ncaak HproToH — co3aatens Kiaccudeckoi (hU3nKH.

- Hcnonb3oBaHue 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

- Krnaccudwukarus u xapakTepUCTUKU HJIEMEHTAPHBIX YaCTHII.

- KoHCTpyKUIMOHHasl MPOYHOCTh Marepuaia U €e CBA3b CO CTPYKTYPOIl.

- KoHcTpykuus u BUaBI 1a3epoB.

- Kpuonsnexkrponuka (MUKpOIJIEKTPOHHUKA U XOJION).

- JlazepHbI€ TEXHOJOTHH U UX UCTOJIb30BaHUE.

. Jleonapmo na Bunun — y4deHbIl 1 n300peTaTes.

- MarnutHble u3mMepeHus (MIPUHIUIBI TOCTPOCHUS TIPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHuTHOTO MOTOKA, MArHUTHOU MHAYKITUN).

- Maiixn @apajgeit — co3gaTens YIeHHS 00 dJICKTPOMarHuTHOM IT0JIE.

- Maxkc IInank.

- Meroa MeUEHBIX aTOMOB.

- Meroabl HAOMIOAEHUS U PETUCTPALUU PATUOAKTUBHBIX U3TyYEHUN 1 YACTHIL.
- Meronapl onpeaeneHrs MIOTHOCTH.

. Muxaunn BacunbeBrud JIOMOHOCOB — yUE€HBIA SHIUKIOIEIUCT.

- Mopemu aroma. OnbiT Pezepdopna.

- MonekysspHO-KUHETUYECKA TEOPHSI UACATbHBIX ra30B.

- MosHus — ra3oBbId pa3psa B IPUPOIHBIX YCIOBHSIX.

. HanoTexHnonorus — MEXIUCIUIUIMHAPHAS 00J1aCTh PyHIaMEHTATBHON U MIPUKIIATHON
HAyKW U TEXHUKHU.

. Hukomna Tecna: »kxu3Hb 1 HEOOBIYANHBIC OTKPBITHS.

- Hukomnait Konepauk — co3aaresnb reJIMOUEHTPUYECKON CUCTEMbI MUPA.

. Hunbc bop — oaun u3 co3nareneit coBpeMeHHON (DU3UKH.

- Hyxiieocunres Bo BceneHHOM.

- OOpbscHenue GOTOCUHTE3A C TOUYKHU 3pCHUS (PUZUKH.

- Onruyeckue SIBICHUS B IPUPOJIE.

- OTKpbITHE U NPUMEHEHHE BEICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.

- IlepeMeHHBIN NEKTPUUECKUNA TOK U €TO0 IPUMEHECHHE.

- IInazma — 4eTBepTOE COCTOSIHHUE BEIIECTBA.

- IloysynpOBOJHUKOBBIE JATYUKU TEMIIEPATYPHI.

- IlpumeHenue KUIKUX KPUCTAILIOB B MPOMBIIUICHHOCTH.

- IIpumeHeHue siIEpHBIX PEAKTOPOB.

- IIpupona ¢peppomarnernzma.

- IIpoGyieMbl SKOJIOTHH, CBSI3aHHBIE C UCTIOJL30BAHUEM TEIIJIOBBIX MAIIIMH.
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- IIpou3BoacTBO, Epenadya U KCIOJIb30BAHUE IIEKTPOIHEPTUU.
- IIbe3onnexTpuueckuid 3pGeKT ero npuMeHeHue.

- Pa3Burtne cpencTs cBA3M U paguo.

- PeaxTuBHBIC IBUraTEM M OCHOBBI PA0OOTHI TEIJIOBOW MAIIIMHBI.
- Penrrenosckue yuu. Uctopus otkpeitus. [Ipumenenue.

- CBer — 21eKTpOMarHuTHas BOJIHA.

- Cuel Tpenus.

- CoBpeMeHHasi CIyTHUKOBAs CBA3b.

- CoBpeMeHHas (pu3znueckas KapTuHa MUpA.

- CoBpeMeHHbIE CpECTBA CBA3H.

- TpancdopmaTopsl.

- YIUBUTENbHBIA MUP KPUCTAJUIOB.

- YabTpa3Byk (HOJIyuyeHUe, CBOKWCTBA, MPUMEHEHHE).

- YnpaBisieMbli TEpPMOSIIEPHBINA CUHTES.

- YCKOpUTENM 3apsIKEHHBIX YaCTHIL.

- ®usuka 1 My3bIKa.

. duznyeckue CBoMCTBa arMOCheEpHI.

- @DOTOANEMEHTHI.

- @®otorddext. IIlpumenenue sBaeHus Gororddexra.

- Xanc Kpuctnan Opcres; — OCHOBOIIOJIOKHHK AJIEKTPOMarHeTU3Ma.
- YepHble ABIPHI.

- Illkama 3IeKTpOMarHUTHBHIX BOJH.

- DxoJylornyeckue npoOaeMbl U BO3MOKHBIE TyTH UX PELICHUS.

- DJIEKTpOHHAs NPOBOAUMOCTh METaIOB. CBEPXITPOBOIUMOCTb.
- DMt XpuctuanoBud JleHn — pycckuid pu3uk

TEMATHYECKOE INTAHUPOBAHUE

[Tpu peammzanuu coaepkanust yaueOHoro npeamera « OCHOBBI €CTECTBEHHOHAYUYHBIX
3HaHWID MaKCUMallbHas ydeOHas Harpy3ka oOydaromuxcsi cocTaBisier 292 daca, U3 HHX
obOsi3arenbHas Harpy3ka oOywaronmxcs - 195 dacoB, BHeayquUTOpHas CaMOCTOSITENIbHAs
pabota - 97 gacos.

TemaTuueckuu miIaH

KouunuecTBO 4acoB
HaumenoBanue pasneJios, Teop. NpaKkTH4. | Jadop. |00s13aT.| CAMOCTOSIT. | MAKCUMAJIbHASA
TeM 3AHATHS | 3aHATHS | paboThI padora Harpyska
PA3JIEJ 1. BUOJIOI'USA
Beencnne 2 2 2
1. Yuenue o KIeTKe 14 2 16 8 24
2. OpranusM. PasmHokenue 8 8 4 12
Y WHIUBHUYAIBHOE
pa3BHTHE OPTaHNU3MOB
3. OCHOBEI ICHETHUKH U 14 4 18 9 27
CEEKIUH
4. IIpoucxoxxacHue U 12 4 16 8 24
pa3BUTHE XKU3HU Ha 3eMIIe.
DBOIIIOIIMOHHOE YUCHHUE
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HaumeHnoBanue pa3ieJios,

KoaunuyecTBO 94acoB

TEeOop. NpaKkTH4Y. | Jadop. |00s13aT.| cAMOCTOAT. |MAKCHMAJIbHAs

Tem 3aHATHS | 3aHATHA | pabdoThHI paGora Harpy3Ka
5. IlpoucxoxneHune 4 4 2 6
YelIoBeKa
6. OCHOBBI PKOJIOTUH 12 12 6 18
7. buonuka 2 2 2 4
Bcero no pa3zneay: 68 2 8 78 39 117
PA3JEJ 2. PU3UKA
Beenenmne 2 2 2
1. MexaHuka 18 4 22 11 33
2. OCHOBBI MOJICKYJIIPHOM 12 6 18 9 27
(U3UKKU U TEPMOTUHAMHUKH
3. DAeKTpoAHaMUKa 24 10 34 17 ol
4. KomebGaHus 1 BOJTHBI 14 4 18 9 27
5. OnTuka 8 4 12 6 18
6. OCHOBBEI CIIEIAAIEHOM 4 4 2 6
TEOPHH OTHOCUTEIIBHOCTH
7. DeMeHThbI KBAHTOBOM 7 7 4 11
(03637091
Bcero no pasneay: 89 - 28 117 58 175
Hroro: 157 2 36 195 97 292

IIpomesxkyTouHas arrecrauus B ¢popme aud ¢ epeHIIUPOBAHHOIO 3a4eTa

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEBHOM JEATEJBHOCTH

OBYYAIOLIUXCS
Conepxanue XapakTepuCTHKA OCHOBHBIX BHI0B /I€ITEJIbHOCTH 00yYAKOIIMXCH (HA YPOBHe
00yueHHust y4eOHBbIX J1e MCTBHI)
PA3JIEJI 1. BUOJIOT'USA
BBeaenue O3HaKoMIIeHHE ¢ OMOJOTMYECKUMU CUCTEMAMU PAa3HOTO YPOBHS: KIETKOM,

OpraHu3MOM, TTOMYISIUEH, SKOoCuCcTeMOoi, onocdepoii. OnpeaeneHue poau
Oouonornu B GopMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KAPTHHBI MUPA
1 IPAKTUYECKOM JCSITeTbHOCTH JIFOJIEH.
OO6yueHre coOMIOACHIIO TTPABUII TOBEJCHUS B IPUPO/IE, OEPEKHOMY OTHOIICHUIO
K OMOJIOTHYECKUM O0BEKTaM (PacCTeHHSIM U )KUBOTHBIM M MX COOOIIECTBaM) U MX
OXpaHe.

1. YueHue o Ki1eTke

Xumuueckasn YMeHHEe MTPOBOIUTh CPABHECHUE XUMHUYCCKON OpPraHM3aI[iH )KUBBIX M HEKHBBIX

opzanuszayus 00BEKTOB.

K/1lemKu [ToryaeHue TPEACTABICHHS O POJIM OPraHUYECKHX U HEOPTaHMYECKUX BEILECTB B
KIICTKE.
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Cmpoenue u
dynukyuu Knemku

3ydeHne CTPOCHUS KIETOK 3YKAPHOT, CTPOCHUSI U MHOTOOOpasusl KIETOK
DaCTeHI/Iﬁ U1 ) KUBOTHBIX C TIOMOIIIBKO MUKPOIIPCIIapaToB.

HaOiroieHre KIeTOK pacTeHUH M dKUBOTHBIX ITOJT MUKPOCKOTIOM Ha TOTOBBIX
MHUKPOIIPCIIaparax, uX OITMCaHucC. HpI/II‘OTOBHeHI/Ie " OMMHCAHUEC MUKPOITPCIIaAPaTOB
KJIETOK PacTCHHU.

CpaBHEHME CTPOEHHUS KIETOK PACTEHUU U )KUBOTHBIX 1O TOTOBBIM
MHKpOITpEnapaTam.

Oomen eewecme u
npeepawienue
IHepzUuU 8 KllemKe

'VYMeHUE CTPOUTH CXEMBI SHEPTETUUECKOrO0 0OMEHa U OMOCUHTE3a OeKa.
[TonydeHne peaCcTaBICHUS O MPOCTPAHCTBEHHON CTPYKTYpe OeKa, MOJICKYIT
JIHK u PHK.

Ku3znennwtit yuxn
KemKu

O3HAKOMJIEHHME C KIIETOYHOU TEOPUEN CTPOEHMS OPTaHU3MOB.
'YMeHHe caMOCTOSTEIBHO MCKATh J0KA3aTelIbcTBA TOr0, YTO KIETKa —
hIIeMEHTapHas )KMBas CHCTEMa M OCHOBHAS CTPYKTYPHO- (DyHKIIMOHATbHAS

CANHHIAa BCCX ) KUBBIX OPraHu3MoB.

2. OpranmsMm. PasMHOkeHHe M HHAUBHIYAJIbHOE Pa3BUTHE OPraHN3MoOB

Pazmnuorcenue OBajeHne 3HaHUSIMU O PA3MHOKEHUH KaK O BaXKHEH IIEM CBOMCTBE KUBBIX
Op2aHu3IMo8 OpPraHu3MOB.
YMeHne caMOCTOSITENTbHO HAXOIUTh OTJIMYHSI MUTO3a OT Mei03a, Onpeeriss
PBOJTIOIIMOHHYIO POJIb ATUX BUOB JCTICHUS KICTKH.
Hnousuoyanvnoe (O3HaKOMJIEHHE C OCHOBHBIMH CTaMsIMU OHTOT€HE3a Ha IPUMEPE Pa3BUTHS
pazeumue [M03BOHOYHEIX )KHBOTHBIX.
opzanusma YMeHHe XapakTepr30BaTh CTaIUH IOCTIMOPHOHAIBLHOIO PA3BUTHS HA IIPUMEPE
[ICJIOBCKA. OSH&KOMJ’IGHI/IC C IIPUYNHAMU HaDVIl_IeHI/II\/'I B PAa3BUTHUHU OpFaHI/ISMOB.
Pa3BuTHE yMEHUS MPaBUIBHO (GOPMUPOBATH JI0KAa3aTEIbHYIO 0a3zy
OBOJIFOIMOHHOT'O paSBI/ITI/IH KHUBOTHOI'O ana.
Huousuoyanvnoe BrIsiBIIeHNE M ONTMCaHKME TPU3HAKOB CXOACTBA 3apObIIliel YeI0BeKa U APYIUX

pazeumue 4uejioeeKka

ITO3BOHOYHBIX KaK JOKa3aTCJIbCTBA HMX 3BOJIOIMOHHOIO POJACTBA.

HonyquI/Ie NpeaACTaBJICHUA O MOCJICACTBHUAX BJIIMAHUA aJIKOI'OJIsI, HUKOTHHA,
HAPKOTHYCCKNX BCIICCTB, 3aIPA3ZHCHUSA CPEABI HA PA3BUTUC U PCIIPOAYKTUBHOC
310POBLEC YCTIOBCKA.

3. OCHOBBI e HETHKH M ceJie KIINU

3al<0Homepuocmu
U3mMenvuueocmu

O3HaKOMIIEHHE C HACJICICTBEHHON U HEHACIEACTBEHHOM N3MEHYHBOCTBIO U €€
OMOJIOTUYECKOH POJIBIO B 3BOJIFOIIUH KUBOTO MHUPA.

[loryaeHue mpeAcTaBICHUs O CBSI3U T'€HETHKA M MeIUIIUHBI. O3HAKOMIICHHE C
HACJICACTBEHHBIMHU OOJIC3HIMHM YEJI0BEKA, UX IPUYMHAMU U MPO(HUIAKTHKOM.
3yueHue BIMSHUSA aJKOT0JM3Ma, HAPKOMAHU U, KypEHUsI Ha HACJIEeICTBEHHOCTh
Ha BUJieoMaTepuaie.

AHam3 GeHOTUITHYSCKON H3MEHUYMBOCTH. BEISBIICHHE MyTarecHOB B
OKpYXalolLlel cpezie U KOCBEHHAsl OLEHKAa BO3MOKHOTO UX BIIMSIHUS HA OPTaHU3M

OcHoebl cenekyuu
pacmenuil,
HCUGOMHDBIX U
MUKDOOP2AHU3MO8

[lonydeHue mpeAcTaBiISHUS O TCHETUKE KaK O TEOPETHUYSCKOM OCHOBE CEIICKIIUH.
Pa3zBuTHe MeTanpeIMETHBIX YMEHHUH B IIPOLIECCE HAX0XKICHUS HAa KapTe LIEHTPOB
MHOTO00pa3usi ¥ MPOUCXOKACHUS KYABTYPHBIX PACTCHUN U JOMAIIHUX
PKUBOTHBIX, OTKPBITEIX H. 1. BaBUI0OBBIM.

M3yucHre METOJIOB THOPHIN3AIUHN M HCKYCCTBEHHOTO 0TOOpa. YMEHHE
pa30UpaThCs B ATUYCCKUX aCTIEKTaX HEKOTOPBIX JOCTHIKCHUN B OMOTEXHOJIOTHH:
KIOHHPOBAHUH )KUBOTHBIX U IIPO0IeMaxX KIOHUPOBAHUS YETOBEKA.
(O3HAKOMIICHUE C OCHOBHBIMHU JOCTHXKCHHSIMU COBPEMCHHOM CEIICKIIMU

KYJIbTYPHBIX paCTeHHfI, JOMallHUX KHBOTHbIX H MUKPOOPIraHHU3MOB.

4. IlpoucxoxaeHne U pa3BuTHE KU3HU HA 3eMJie. IBOJTIOLMOHHOE YUYeHUe
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IIpoucxosicoenue u
HauanbHble IMANL
pazeumus Hcuznu Ha
3emne

IAHau3 1 OlleHKa Pa3IMYHBIX THIIOTE3 IPOUCXOKIACHHU S KN 3HH.

[loryaeHre peAcTaBiICHUS 00 YCIOKHEHUH )KHBBIX OPTaHH3MOB Ha 3emJiie B
[IPOLIECCE BOJIOIUH.

'YMeHMe sKCIIepUMEHTAIIBHBIM TYTEM BBISBIIATE aJallTHBHbIE 0COOCHHOCTH
OpraHU3MOB, X OTHOCHUTEIIBHBIN XapakTep. O3HaKOMIIEHHE ¢ HEKOTOPBIMHU
[TpEICTaBUTEISIMHU PEAKHUX U UCUYE3aIOIMX BHJIOB PACTCHHN U )KHBOTHBIX.
[IpoBeneHnEe ONKMCaHKs 0COOEH OAHOTO BHAA 110 MOPGHOIOTHIECKOMY KPHTEPHIO
[TpH BBITIOTHEHUH JJaOOpaTOpHOI paboThI. BeIsSBIICHNE YepT MPHUCTIOCOOICHHOCTH
OPraHKU3MOB K Pa3HBIM cpeliaM OOuTaHUs (BOJHOM, HA3eMHOBO3IYIIIHOM,
[TOYBEHHOI).

UHcmopusa pazeumus
960110 UUOHHBIX UOEll

3ydeHune Hacleaus 4eJI0BEeUeCTBA Ha IIPUMEpPE 3HAKOMCTBA C HCTOpHEH
passutus dBomronuoHHbIX uaek K. Jlunued, K. b. Jlamapka Y. Jlapsuna.
O1eHMBaHUE POJIH SBOJIOIIMOHHOTO YU€HHS B OPMUPOBAHUHN COBPEMEHHOM
eCTECTBEHHOHAYYHOM KApTHHBI MUDA.

Pa3BUTHE CIIOCOOHOCTH ICHO M TOYHO H3JIaraTh CBOM MBICIIH, JOTHYECKU
00OCHOBEIBATH CBOIO TOUKY 3pEHUS, BOCIPUHHMATH U aHATM3UPOBATHL MHECHU S
coOeceTHUKOB, MPU3HAaBasi MPABO JPYroro 4eloBeKa Ha MHOE MHEHUE.

Mukporeontouusn u
MAKpoI8OIIOUUA

O3HaKOMJICHHE C KOHIIETIUEH BU/IA, €€ KPUTEPHSIMHE, IT0JJ00P TPUMEPOB TOTO,
UTO MOMYJISALMSA — CTPYKTYpHas €IUHMIIA BUJA U SBOJIOIUH.

O3HAKOMIICHHE C IBUKYIIIMMHUCS CUJIaMHU SBOJIIOIIUHU U €€ J0Ka3aTeILCTBAMH.
'YCBOCHME TOTO, YTO OCHOBHBIMH HAIIPABJICHUSMH YBOJIIO IHOHHOTO TIporpecca
SIBJISTFOTCST OMOJIOTHYECKUI ITPOrpecc M OMOJIOTHYECKHI perpecc.

'YMeHHe oTcTauBaTh MHEHHE, O COXPAaHCHUH OMOJIOTHYECKOIO MHOTO00Opa3Hs KaK
OCHOBE YCTOMYHBOCTH OMOCHEPHI ¥ TPOTPECCUBHOTO €€ Pa3BUTHS. YMCHHUE
BBISIBJIATH IIPUYHMHBI BBIMHPAHHS BUJIOB.

5. IlpoucxoxaeHue 4eja0BeKa

Anmponozenes IAHAJIN3 1 OICHKA Pa3IMYHBIX THIIOTE3 O IPOUCXOKICHUHN YCIOBEKa.
PasBuTHE YMEHHUS CTPOUTH JOKA3aTENbLHYIO 0a3y 110 CpaBHUTEIBLHOM
XapaKTepUCTUKE YEJIOBEKAa M IPUMATOB, JOKA3bIBask UX POJICTBO.
BrIsBIeHHE 3TAIIOB 3BOIIOIIMH YEJIOBEKA.

Yenoseueckue pacvt [YMeHHE TOKa3bIBATh PABEHCTBO YETIOBEUECKUX PAaCc Ha OCHOBAHUHM UX POJICTBA H

eIMHCTBA IIPOUCXOXKACHUS. Pa3Butne TOJICPAHTHOCTH, KDUTHKA pacru3Ma BO BCCX
Cr0 IMPOABJICHUAX.

6. OcHOBBI DKOJIOTHH

IKono2us — Hayka o
63AUMOOMHOUIEHUAX
OP2aHU3MO8 MeIHCOY
coooit u
OKpycaloueii cpeooit

3ydeHune SKOJIOTMYECKUX (DAaKTOPOB M MX BIMSHUS Ha OPTaHU3MBI.

3HAKOMCTBO C DKOJIOTHYECKMMH CHCTEMAaMU, KX BUIOBOI U IPOCTPAHCTBEHHOM
CTPYKTypaMu. YMEHHUE OOBSICHSITH MPUYHMHBI YCTOMYUBOCTH M CMEHBI SKOCUCTEM.
O3HaKOMJIEHHE C MEKBHIOBLIMHU B3aHMOOTHOIICHUSMH B DKOCHCTEME:
KOHKYPEHI[HCH, CHMOMO30M, XUIHHYCCTBOM, Iapa3uTHU3MOM.

'VMeHne CTPOUTE SIPYCHOCTH PACTHUTEIBHOIO COOOIIECTBA, ITUIIEBLIE LIEMU U CETH
B OMOIIEHO3€E, a TAKKE DKOJOTMYECKUE TTUPAMHIBI.

3HaHUE OTINYMTEIBHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
ATPODKOCUCTEMEI B ypOosKkocucTeMsl. OIucanre aHTPOIIOTEHHEBIX H3MEH €HUI B
CCTECTBEHHBIX MPUPOIHBIX TaHAmA(TaX cBOoeH MeCTHOCTH. CpaBHUTEIBLHOE
OIIMCAaHUE OQHON U3 €CTECTBEHHEIX IIPUPOIHEIX CUCTEM (HAIIPUMED, JIeca) U
KaKol-HHUOYIb arpO’KOCUCTEMBI (HammpuMep, NimeHruvHoro nois). CocTaBieHue
CXEeM IIepe/laud BEINECTB U SHEPTUH 110 IEISAM MUTaHUs B IPUPOJIHON SKOCHCTEME
1 arpoleHO3e.

buocgpepa —
2100a1bHaA
Kocucmema

O3nakomiienue ¢ yuenuem B. W. BepHanckoro o 6mocdepe kak o riobaibHOM
bKOCHCTEME.

Hanumune mnpencraBieHHss O CXeMe S3KOCHCTEMbl Ha mpumepe Omocdepsl,
KPYTOBOPOTE BEIIECTB U IIPEBPAILEHUH YHEPTUH B Ouocdepe.

YMeHue 10Ka3bIBaTh POJb KUBBIX OPraHU3MOB B Onocdepe Ha KOHKPETHBIX

[puMepax.
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buocgepa u uenosex

HaxoxieHue CBs3U U3MEHEHUS B Onocdepe ¢ MOCIeACTBUSIMU ICATEIIEHOCTH
YETIOBEKA B OKPYKAIOUIEH Cpelie. YMEHHUE ONPENEISATh BO3ICHCTBUE
[IPOU3BOACTBEHHOM JESATEILHOCTH Ha OKPYXKAIOIIYI0 Cpely B 00IacTu CBOEH
Oynymel npodeccun.

O3HaKOMIJICHHE C TIIOOATBHBIMH YKOJIOTHYECKUMHU TTPoOIeMaMu M yMEHHE
OTpeeNATh MYTH UX pelieHus. OnucaHue U MPakTUYeCKOe CO3/IaHue
ICKYCCTBEHHOM SKOCHCTEMBI (IIPECHOBOIHOTO akBapuyMma). PereHue sko-
ITOTHYECKUX 3a]1ad.

JleMOHCTPHPOBAHKE YMEHHUS TOCTAHOBKY LIeJIEH AeATeNbHOCTH, INIAHUPOBAHUS
COOCTBEHHOU JEATETLHOCTHU YIS JOCTHKCHUS TTOCTABIICHHBIX I[EJICH,
[TpeIBUICHIS BOBMOKHBIX PE3YJbTATOB 3TUX JACHCTBUMN, OpraHU3aI[UU
CaAaMOKOHTPOJIS M OLIEHKU MOTYIEHHBIX pe3yinbTaToB. O OyueHue coOI0aeHII0
[TpaBUJI TOBEJICHUS B IPUPO/IC, OEPEIKHOMY OTHOMICHUIO K OMOJIOTHYIESCKUM
00BeKTaM (pacTEHUSM, )KUBOTHBIM U KX COOOIIECTBAM) M UX OXPaHE.

7. buonuka

buonuka xkax oono u3

(O3HaKOMJICHUE C IIpUMEpPaMH HCIIOJb30BAHMUS B XO3MCTBEHHOM NE€SATEIbHOCTH

HanpaeieHull irroieii MophoGYHKIIMOHAIBHBIX YEPT OPTaHU3AIMHA PACTEHUI U KU BOTHBIX IIPH
ouonozuu u CO3JJaHUH COBEPIICHHBIX TEXHUYSCKAX CHCTEM M YCTPOMCTB MO aHAJIOTHU C
Kubepnemuku PKUBBLIMU CHUCTEMaMHU. 3HAKOMCTBO C TPYOYATBIMU CTPYKTYPAMUA B KUBOU IIPU -
poae U TCXHUKEC, a3p0I[I/IHaMI/I‘~I€CKI/IMI/I " FI/IZIDOZII/IHaMI/ItIeCKI/IMI/I yCTpOﬁCTBaMH B
PKUBOW TIPUPOJIC U TEXHUKE. YMEHHE CTPOUTHh MOJIENH CKIaa4aTOW CTPYKTYPHI,
M CII0JIb3YEMBIE B CTPOUTEIBCTBE.
PA3JIEJI 2. ®PU3UKA
BBenenue 'YMeHUS ITOCTAaHOBKHU LIEJIEA IEATEILHOCTH, INITAHUPOBAHU S COOCTBEHHOMN

EeATeNIBHOCTH JIsl TOCTHUIKEHHUS TOCTABJIEHHBIX IEJIEN, TPEIBUIACHU S BO3MOKHBIX
PE3YJIBTATOB 3TUX JACHCTBUI, OpraHU3alud CAMOKOHTPOJISI U OLIEHKH
[MOJTY4EHHBIX PE3YyJIbTaTOB.

PasBuTHe CrMOCOOHOCTH $CHO W TOYHO H3JaraTb CBOU MBICIH, JIOTUYECKH
00OCHOBBIBaTh CBOIO TOYKY 3PEHHUS, BOCHPUHUMATh U aHAIM3UPOBATH MHEHUS
coOeceTHNKOB, MPU3HAaBas MPABO JAPYroro 4ejIoBeKka Ha HHOE MHEHHUE.
[TpousBeneHue n3MepeHus GU3NIECKUX BEITUYNH U OLEHKA TPAHUI[BI
[MOTPEHIHOCTEH U3MEPEHUH.

[IpencraBiieHHE TPAHUIIBI TOTPEIHOCTEH U3MEPEHHH ITPU TOCTPOSHUH IPadUKOB.
'YMeHHEe BbICKa3bIBATh THUIIOTE3bI VI OOBSICHEHUS HAOII0IaEMBbIX SIBICHUI.
'YMeHue mpejiaraTb MOACIA SIBICHUMA.

VkazaHue rpaHUI] IPUMEHUMOCTH (PM3UYECKUX 3aKOHOB. M3110)Ke€HNEe OCHOBHBIX
[M0JIOKEHU N COBPEMEHHOM HaAyYHOW KapTUHBI MUPA.

[[prBeneHre MPUMEPOB BIMSHUS OTKPHITHH B ((U3MKE HA MPOTPECC B TEXHHUKE U
TEXHOJIOTUU ITPOU3BOCTBA.

lcrionb3oBanue MHTepHeTa U1 oM cKa HHPOPMALUH

1. Mexanuka

Kunemamuka

IIpencTaBiieHie MEXaHHMYECKOTO ABVIKEHHS Teja YPaBHEHHSIMH 3aBUCHMOCTH
KOOPIWHAT 1 IIPOCKIIMEH CKOPOCTH OT BpeMeHH. [IpencraBienne MexaHMIecKoOro
IBIDKEHMSA Teja rpadrKaMHy 3aBHCHMOCTH KOOPAMHAT U IIPOEKIIUEH CKOPOCTH OT|
Bpemenu. OmnpeaeiieHrue KOOpANHAT HIPOUAECHHOTO MYTH, CKOPOCTH U YCKOPEHUS]
Tena mo rpadukaM 3aBHCHMOCTH KOOPAMHAT U IIPOEKIIUM CKOPOCTH OT BPEMECHH.
OnpenelicHUE KOOPAUHAT IIPONICHHOIO IIYTH, CKOPOCTH M YCKOPSHHS Tela II0)
YpaBHEHHSIM 3aBUCHMOCTH KOOPJAMHAT U MPOCKIIMH CKOPOCTH OT BPEMEHH.
[IpoBeieHME CPABHUTEIBHOTO aHAJIM3a PABHOMEPHOIO U PABHOIIEPEMEHHOTO
JIBYOKCHUH.

'VKazanue UCITOIL30BaHMS IMOCTYNATCIIBHOTO U BpallaTCJILHOT'O ZIBI/I)KGHI/Iﬁ B
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TEXHUKE.

[IproOpereHue onbiTa padOTHI B IPYIIIE C BHIIOJHEHUEM Pa3IHUYHbIX
COLIMAJIbHBIX POJICH.

Pa3paboTka BO3MOKHOI CUCTEMBI IEHCTBUN U KOHCTPYKIIUU IS
PKCIIEPUMEHTAIBLHOTO ONPE/eNIEHNsI KHHEMAaTUYECKUX BEIMUYHH.
[IpesncraBienne nHGopMaIuu o BUAaX IBUKEHUS B BUJIE TaOIHIIbI

3AKOHbI MEXAHUKU
Huvromona

OOBsSCHCHHUE JIEMOHCTPAIIMOHHBIX JKCIICPUMEHTOB, IOATBEPKIAIOIIMX 3aKOH
mHepnuu. M3Mmepenune maccel Tema. M3mepeHwe CHIBl B3aUMOACHCTBHUS Tell.
Brrunciienue 3HAQYEHUS  CHJI o W3BECTHBIM  3HAQYEHHUSM  Macc
B3aMMOJICICTBYIOIIMX TEJI M UX YCKOPCHWM. BhIUMCIICHUS 3HAYCHUS YCKOPECHUM
TeJI IO U3BECTHBIM 3HAYCHUSAM JEH CTBYIOIMX CHJI U Macc Tell. CpaBHEHUE CUJIbI
ECTBUS U TPOTUBOICUCTBUS. [[puMeHeHEe 3aKOHAa BCEMUPHOTO TATOTEHUS TPU
pacueTax CHJI W YCKOPEHHH B3anmMoJAeHCTByrOmmX Tell. CpaBHEHHE YCKOPCHHS
cBOOOIHOTO TajieHus Ha TiaHeTaX COJIHEUHOW CHUCTEMBbI. BbieneHue B TEKCTe
ydeOHMKa OCHOBHBIX KaTETOpU HaydHOU HH(pOpMaINK

Saxonl CoXpanenus 6
MEXAHUKE

TIpMeHeHme 3aKk0Ha COXpaHEHU S UMITYIbCa IS BREIYKUCIIEHNS N3MEHEHI I
CKOPOCTEH TeJI IIPH UX B3aMMOACHCTBHUSIX.

3MepeHre paboThI CHIJT U UI3BMEHEHUE KUHETUYECKOUM dHEPTUH Tela. Beiuncnenne
PabOTHI CHJI M K3MEHEHU S KHHETUYECKOW YHEPIHH Tella.

BriuncieHne MNOTEHIIMAIbHOM HSHEPruM TeJI B TIPaBUTALMOHHOM  IIOJIE.
OnpenencHue MOTCHIUATBLHOW YHEPTHU VIPYro JeGOpMHPOBAHHOTO Teja IO
M3BECTHOM JIepopMaIiiy 1 )KECTKOCTH TelIa.

IIprMeHeHre 3aKkoHa COXpPaHCHHMS MEXaHWYSCKOM DHEpPruyd MOpH  pacdeTax
PE3YJIBTATOB B3aMMOAECHCTBUI TEJI TPaBUTALMOHHBIMU CHUJAMU U CHJIAMHU
[VIIDYTOCTH.

'VkazaHue rpaHull MPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VkazaHue y4eOHBIX TUCIUIUINH, TP U3YYEHUH KOTOPHIX UCIOIB3YIOTCS 3aKOHBI
COXpaHEHHU S

2. OcHOBBI MOJIEKY/ISIPHON (pU3MKH U Te PMOJAMHAMHUKH

OcHoebl
MONCKYIAPHOIUL
KUHemuuecKkou
meopuu. Hoeanvnotii
2a3

BrImoHeHnEe YKCTIEPUMEHTOB, CIYKAIMX 711 000CHOBAHUS MOJIEKYJISIPHO -
krHeTHueckoil Teopuu (MKT).

PeleHre 3a1a4 ¢ TpUMEHEHUEM OCHOBHOTO YPaBHEHH I MOJIEKYIISIPHO -
KMHETHYCCKOM TSOPHUH I'a30B.

OrnpeneneHue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAHHU
[YPaBHCHUS COCTOSHHUS HCaIbHOTO Ta3a.

OnpeneiieHrEe TapaMeTPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUU U
[IPOMCXOAAIMX IpolieccoB o rpadukam 3apucumoctu p (T), V (T), p (V).
OKkcnepuMeHTansHoe uccienopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBiieHue B BUie TpaUKOB W30XOPHOTO, M300apHOTO U H30TEPMUYECKOTO
[TPOIIECCOB.

BorurciieHue cpelHeil KWHETUYECKOW YHEPTUM TEIIOBOTO ABHKEHHS MOJIEKYN 1O
M3BECTHOM TEMIIEpaType BeIlecTBa.

BrIcka3pIBaHHE THIIOTE3 IS OOBICHECHUS HAOII0OAAaEMBIX SIBJICHUN. YKa3aHHE
paHUI] IPUMEHUMOCTH MOJIENIH «MACAIBHBIN ra3y U 3akoHoB MKT

Ocnoeul
mepmoOuHamuKu

l13MepeHIe KOJIMYECTBA TEIUIOTHI B IIpolieccax TeIIonepeaayu. Pacuer
KOJIMYECTBA TEIIJIOThI, HEOOXOAMMOTO 71l OCYIICCTBIIEHUS 3aJaHHOTO IIpoIiecca ¢
TerIonepeaadeii. Pacuer n3MeHeHus BHYTpEHHEH SHEPTUH TeJl, PaOOThI U
[epelaHHOr0 KOJIMYeCTBA TEIIOTHI C UCIOIB30BAHUEM IIEPBOTO 3aKOHA
TEPMOIUHAMUKH.

Pacyer paOoOTEI, COBEPIIEHHOM ra30M, 110 rpaduky 3aBucumoctu p (V).
Broiunciienne paOOThl Ta3a, COBEPIICHHOM IIpHM HM3MEHEHHHU COCTOSHHUS 10
3aMKHyTOMY LMKy, Boruncaenme KIIJ nmpu coBepiieHuu ra3oM padOThl B
[poleccax M3MEHEHHS COCTOSHHS 110 3aMKHyToMy HUKITy. OOBSICHECHHE
[PUHIINIIOB JIEHCTBUS TEIUIOBBIX MammH. JlemMoHcTpamusi ponu (u3ukud B

CO3JaHNHN W COBCPIICHCTBOBAHWU TCIIJIOBBIX HBHFaTeHeI;’I.
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I31105KeHHE CYTH DKOJIOTHYECKUX IIPOOIIEM, 00YCIOBIEHHEIX PAOOTON TEIIOBBIX
I[BI/IFaTeHeﬁ U IIPCAJIOKCHUC ITYTH UX PCIICHU A. yKﬂSaHI/Ie TpPaHUI
[IPUMEHUMOCTH 3aKOHOB TCPMOJAMHAMHUKN. Y MCHHUE BECTH JUAJIOT, BBICIYIINBATh
IMHCHH € OIIIIOHCHTA, y‘IaCTBOBaTB B I[I/ICKyCCI/II/I, OTKpBITO Bblpa)KaTB 1 OTCTanBaTh
CBOIO TOYKY 3PCHUS.

Ykazanue ydeOHbIX AUCIUIIINH, TPU U3YYEHUH KOTOPBIX UCIIONB3YIOT YU4eOHBIH
Matepuan «OCHOBBI TEPMOJIMHAMUKI))

Ceoiicmea napoe,
JrcuoKocmelii,
meepovix mei

3MepeHne BIa)KHOCTH BO3IyXa.

Pacyer konmuyecTBa TEMJIOTHI, HEOOXOJUMOTO Ui OCYIIECTBJIICHHS TIpoliecca
[epexojia BEIIeCTBa M3 OJHOTO arperaTHOr0 COCTOSIHUS B JIPYTOE.
DKCIIEpUMEHTAJIBHOE MCCIIEIOBAHME TEIJIOBBIX CBOMCTB BelecTBa. [IpuBenenue
[IPUMEPOB KAITMJUIIPHBIX ABJCHUM B OBITY, IPUPOEC, TEXHUKE.

lccnenoBaHne MEXaHUUECKUX CBOMCTB TBEPABIX Tell. IIpuMeHeHne hu3ndecKknx
[MOHSTHI 1 3aKOHOB B YUeOHOM MaTepuaiie IpoheCCHOHATBLHOTO XapaKTepa.
cnonb3oBanue MHTepHETa TS TOMCKa HHMOPMAIUK O pa3paboTkax U
[MPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX M aMOP(PHBIX MaTEPHAIOB

3. DJIeKTPOAMHAMHUKA

dnekmpocmamuxa

BrrunciaeHye cHil B3aUMOJIECHCTBUS TOUECUHBIX DJIEKTPUUYSCKUX 3apsiioB .
Brrariciienne HampsDKEHHOCTH AJIEKTPUUYECKOTO TIOJISI OJHOTO U HECKOJIBKUX
TOYCYHBIX PJICKTPUYESCKUX 3apsJIOB.

BrolunciicHUEe MOTEHI[MAAa JJICSKIPHYCCKOIO IIOJII OJHOTO U HECKOJBKHUX
TOUEUHBIX DJICKTPHYECKUX 3apsaaoB. M3MepeHue pasHOCTH MOTEHIIKAIOB.
3MepeHne SHEPTHH 3JIEKTPUYECKOT0 I10JIS 3apsHKEHHOTO KOHIEHcaToPa.
BrIrauciieHre YHEPTUH 3ISKTPHYCCKOTO II0JI 3aPsSLKEHHOI0 KOHISHCAToOpa.
Pa3paboTka 11aHa ¥ BO3MOXKHOU CXEMBI JIEHCTBUUA YKCIEPUMEHTAIHLHOTO
OMpeieJICHUsI AJIEKTPOEMKOCTH KOHJIEHCATOPA U TUAJIEKTPUUYECKON
[MPOHUI[AEMOCTH BEICCTBA.

[IpoBeeHNE CPAaBHUTEIHHOTO aHAIM3a TPABUTAIIMOHHOTO U
PIEKTPOCTATUYECKOTO IMOJeH

Ilocmosannvtit MoK

3mepeHre MOIHOCTH 3JeKTpuyeckoro Toka. zmepenne 3J1C u BHyTpeHHETO
COITPOTHUBJICHU S HICTOYHNKA TOKA.

BrInoaHEHHE pacueTOB CHJIbI TOKA M HANPsDKCHUM Ha yIacTKaX AIICKTPUYCCKUX
neneii. OObsICHEHNE HA IIPUMEPE DIIEKTPUUECKON LENU C ABYMSI UCTOYHUKAMU
roka (DJ1C), B KakoM CiTydae MCTOUHHUK IIEKTPUUYECKON SHEpPruu paboTaeT B
PEXKHUME TeHEPATOpa, a B KAKOM — B PEXKUME IOTPEOHTEIIS.

OnpenerieHue TeMIepaTypbl HUTH HaKaIMBaHUs. MI3MepeHune 31eKTpruyecKoro
3apsiga SJICKTpOHA.

CHsATHE BOJBTAMIICPHOM XapaKTepUCTHKU JTHOMA.

OOBICHEHHE IPUPOILI DJIEKTPUYSCKOIO0 TOKA B METAJIJIaX, DJIEKTPOJIMTAX, Ia3ax,
BaKyyMe H IIOJIYIPOBOAHUKAX. IIpuMeHEeHNE 3JIeKTpOIn3a B TEXHUKE.
[IpoBeseHrE CPABHUTEILHOIO aHAIN3a HECAMOCTOSTEILHOIO U
CaMOCTOSITEILHOTO Ta30BBIX Pa3psioB.

[IpoBeneHNEe CPAaBHUTEILHOTO aHAIK3a IOJIYIIPOBOJHUKOBBIX JHOJA0B U TPHOAOB.
Vcnonp3oBanue MHTepHeTa 1st MOoMcKa WHGOPMAITUK O TIEPCIIEKTUBAX PA3BUTHS
[TOJIYIPOBOAHUKOBOM TEXHHUKH.

Y cTaHOBKa IPUYMHHO-CIIEACTBEHHBIX CBS3EH

Mazrnumnuvle aeénenusn

3MepeHre MHIYKIIMA MarHUTHOTO 1M0JIsl. BelunclieHue cuil, IEMCTBYIOIMX Ha
[IPOBOJIHUK C TOKOM B MarHUTHOM IIOJI€.

BorunciieHue cui, IeMCTBYIOIMX Ha 3JIEKTPUYECKUI 3apsil, IBUKYILMKCS B
MarHHTHOM IIOJIC.

lccnenoBanue sIBICHUM 31€KTPOMAarHUTHOM UHAYKIIMU, CAMOMH TYKII U H.
BrrauciieHre 3Heprui MarHu THOTO ITOJIS.

OOBsCHEHNE TPUHITATIA JCHCTBUS SJICKTPOIBUTATEIIS.

OOBsCHEHNE TPUHIIMIIA IEHCTBUS TeHEepaTopa JIEKTPHUYECKOTr0 TOKa M

PIIEKTPOU3MEPHUTENBHBIX MPHOOPOB. OOBICHEHNE MPUHIINIIA ICHCTBHUS Macc-
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criekrporpada, YCKOpHUTEIEH 3apshKeHHBIX yacTul. OOBsICHEHNE DOIH
MATrHUTHOTO ITOJIA 36MJ’II/I B XKU3HU DaCTCHHfI, JKNBOTHBIX, YCJIOBCKA.
[[puBeneHre MPUMEPOB MPAKTHUECKOTO MPUMEHEHHS N3y4CHHBIX SBICHUH,
3aKOHOB, IIPHOOPOB, YCTPOMCTB.

[IpoBeneHME CPAaBHUTEIBHOTO aHAJIN3a CBONCTB AJIEKTPOCTATHIECKOTO,
MarHHTHOT'O M BUXPEBOTO 3JIEKTPHUECKHUX TT0JIEH.

OOBsICHEHHE Ha TPUMEPE MAaTHUTHBIX SBJICHHH, TOYeMy (U3UKY MOXKHO
paCCManI/IBaTI) KakK MCTa}II/ICHI/IHHI/IHy.

4. KoJie0anug M BOJIHBI

Mexanuueckue
Koneboanus

lcciienoBanue 3aBUCUMOCTH ITEPHOJIa KOJICOAHUH MaTEMaTHYCCKOTO MasSTHHKA
OT €r0 JUTMHBI, MACCHl U aMIUTMTY/IbI Kojebanuii. MccinenoBanue 3aBUCUMOCTH
[eproja KojieOaHuii rpy3a Ha IPYKHMHE OT €r0 MacChl M KECTKOCTH MPYKUHBI.
Brruucienue nepruoja KojaebaHui MaTEMaTUUYECKOTO MasiTHUKA 110 U3BECTHOMY
BHAYCHUIO €TO JUINHBI. Beruncienne nepuoaa koiebanuii rpysa Ha Ipy>KHHE 110
M3BECTHBIM 3HAYCHHUSIM €70 MacCChl M )KECTKOCTH MPYKHUHBI. BbIpaOoTKa HaBBIKOB
BOCIIPUHUMATD, aHATU3UPOBATH, TePepadaThIBATh U MPEABSIBIATh HH(POPMAIIHIO B
COOTBETCTBUH C TTOCTaBJICHHBIMH 33JJa4aMH.

[IprBeIeHE TPUMEPOB aBTOKOJIEOATETLHBIX MEXaHUYECKUX CHCTEM.
[TpoBenenue wiaccuuKanuu KoJeOaHui

Ynpyzue eonnu

3MepeHre JTMHBI 3BYyKOBOM BOJIHBI IO pe3yJIbTaTaM HaOJI0IeHH I
MHTEp(EPEHIIMH 3BYKOBEIX BOJIH.

HaGmonenne u o0bsicHeHNE SBJICHU HHTEpPEpEHIINN U 1 (DpaKium
MEXaHUYECKUX BOJIH.

[IpeacTaBiieHne 00IacTeil IPUMEHEHUS YIBTPAa3BYKa U IIEPCIEKTUBEI €T0
FICITOJIE30BAHMSA B PA3JIMUHBIX 00JIACTIX HAYKU, TCXHUKU, B MEIUIIMHE.
M3110KEHHE CYTH DKOJIOTHYSCKUX ITPOOJIEM, CBSI3aHHBIX C BO3ACHCTBUEM
3BYKOBBIX BOJIH HA OPraHM3M YeJIOBEKa

Inexmpomazuummuole
Konieoanusn

HaGnrogenue ocuniorpaMM FrapMOHUYECKHX KOJIEOAHUM CHUJIBI TOKA B IIEITH.
3MepeHune 3JeKTPOEMKOCTH KOHJIeHcaTtopa. M3MepeHrne nHAYKTUBHOCTh
KATYIIKHA.

lcciienoBaHue SIBJIEHHS DJIEKTPUYECKOr0 PE30HAHCA B ITOCJIENOBATEIHLHOM IIEH.
[IpoBeneHuEe aHAIOTUY MEXKAY (PU3NUYECKUMH BEIMYWHAMHU, XapaKTePU3YIOIMU
MEXaHWYECKYIO M DJIEKTPOMArHUTHYIO KOoJaeOaTeabHbIE CUCTEMBI.

PacueT 3HaueHU CHUIIBI TOKA U HANPSDKEHUS HA DJIEMEHTaX ey IEPEMEHHOTO
TOKA.

lccienoBanue npuHINIA neiicTBUA TpaHchopmarTopa. Mcecienosanue mpuHIMIIA
el CTBHS TeHepaTopa IepeMeHHOoro Toka. Mcnonp3oBanue MaTepHeTa I
moncka MHGOPMaIUK O COBPEMEHHBIX CITOCO0aX mepeaun dJIEKTPOIHEPTUH

QﬂeKmPOMtIZHMMHble
60JIHbl

OcvyIecTBIICHHE paauoliepeiadyl W pagudonpuema. lccliegoBaHue CBOICTB
PJICKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeIe(oHa.

Pa3BI/ITI/Ie IIECHHOCTHOI'O OTHOIIICHUS K U3Yy4a€MbIM Ha YpOKax d)I/I3I/IKI/I O6’b€KI‘aM 141
OCBAaNBACMbBIM BUJ1aM ACATCIBHOCTH. O6T;$ICH€HI/I€ IIPUHIHUIINAJIBHOTO Pa3JIndnusid
IPUPOLI YIIPYIHX M 3JICKTPOMAarHUTHEIX BOIH. M310XKeHNEe CyTH SKOJIOTHYSCKUX
HDO6JICM, CBSI3aHHBIX C DJICKTPOMAarH U THBIMHAU KOJIe6aHI/I$IMI/I 1 BOJIHAMMA.
OOBSICHEHUE POJTH JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX UCCIICIOBAHUIX
Bcenennoit

5. OnTuka

Ilpupooa céema

[[prMeHeHne Ha TPaKTUKE 3aKOHOB OTPAYKEHUS U MPEIIOMIICHUS CBETa IIPH
PEIICHUH 3aj1ad.

OnpeneleHUE CIICKTPaIbHBIX TPAHHUII YyBCTBUTEIBHOCTH YEJIOBEUECKOIO I1a3a.
'YMeHne CTpOUTH H300paKeHUs IPEIMETOB, JaBaeMble TMH3aMu. Pacuer
[PACCTOSIHUS OT JIMH3BI 10 U300paKEHUS ITPEAMETA.

Pacuer onTHYeCKOM CHJIIBI JIMH3EI.

3MepeHre MOKYCHOIO PACCTOSHUS JTHH3EL.

McnpiTanue MOI[CJ'ICI71 MHUKPOCKOIIa U TCJICCKOIIa
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Boanoeuie ceoiicmea
ceema

HaOronenue sBieHust HHTEPhEPEHIINH DIIEKTPOMArHUTHLIX BOoH. Habmonenue
SIBIIEHUS TUMPaAKIIMK JIEKTPOMArHUTHEIX BOJIH. HaOmroneHne sBIIeHNS
[TOJIAPHU3AI[MH DJICKTPOMArHUTHEIX BOJIH. Mi3MepeHune AJIMHBI CBETOBOM BOJIHEI 110
pe3ynpTaTaM HaOIroAeHus ABiaeHus nuTephepennun. Habmoaenue sBiieHus
mudpakiuy cBeta. HaOmioneHue siBJCHUS MOJIIPU3AIMU M JUCIIEPCUHU CBETA.
[Tovick pa3nuyuii U CX0JICTBA MEXKAY AU(PPAKIIMOHHBIM U IUCTIEPCUOHHBIM
CIIEKTPAMH.

[TprBeneHKE TPUMEPOB MOSBJICHUS B IPUPOJIC U HCIIOJIH30BAHUS B TEXHUKE
sIBIIEHNE MHTepdepeHINH, TUGPAKIIUH, TOJIAPU3AlMU U IUCIIEPCUU CBETA.
[lepeuriciieHre METOIOB TTO3HAHU S, KOTOPBIE MCIOJIE30BaHbI TPH N3YUECHU U
VKa3aHHBIX SBJICHUU

6. OcHOBBI crIEHAIBHON T€OPHUH OTHOCHTEJIbHOCTH

OcHO6bL CheuuanIbHol
meopuu
OMHOCUMENbHOCIU

OO0BACHEHHE 3HAYNMOCTH onbITa MalikenbcoHa-Mopau. @opmyaupoBanue
moctynaroB. O0biacHeHue dddeKra 3aMeICHH BpeMeHH. Pacuer sHeprun
[TOKOSI, UMITYJIbCa, SHEPTUH CBOOOIHON YacTUIIBI. BoIipaboTka HaBBIKOB
BOCITPUHUMATD, aHATU3UPOBATH, TepepadaThIBaTh U MPEABSIBIATh HH(POPMAIINIO B
COOTBETCTBHMH C IOCTABJIEHHBIMH 3aJja4aMU

7. D1eMeHThI KBAHTOBOM () MBMKH

Keanmoeas onmuka

HaOmromate dorodnekrpuyeckuii dddexr. OOpscHAT, 3akoHBl CrojieToBa H
TaBJICHUE CBETAa HA OCHOBE KBAaHTOBBIX IIPEACTABICHUM.

Pacuer MakCMManbHOM KMHETUYECKOM YHEPTUHU JIEKTPOHOB IIPU
(hoToraekTpuueckoM d(pdekre.

OnpeneneHue pabOTBl  BBIXOJA JJIGKTpOHA 1O  TpaduKy 3aBUCHMOCTH
MaKCHMAJIBHON KHHETHYECKOW JHEprHH (OTOAICKTPOHOB OT YaCTOTHI CBETA.
3mepeHre paboThI BEIXOA AJICKTPOHA.

[lepeuncienne  mpUOOPOB YCTaHOBKH, B KOTOPBIX  TMPUMEHSIETCS
OC3MHEPITMOHHOCTH (PoTOd(heKTa.

OOBsICHEHHE KOPITYCKYISIPHO-BOJTHOBOTO JTyall3Ma CBOHCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOM ONTHKU B Pa3BUTUU COBPEMEHHOM (M3NKU

Du3zuka amoma

HaOnrogenune THHEHYATEHIX CIIEKTPOB.

PacueTr 4acTOTHI ¥ JJIMHBI BOJHBI HCITYCKAEMOI'O CBETa IIPH IEepexo/iec aroMa
BOJOPOJIa M3 OJJHOTO CTAIIMOHAPHOI'O COCTOSHUS B Ipyroe. BeIUKciaeHNE NIHHBI
BOJIHBI JIc bpoiis 4acTUIIBI ¢ M3BECTHBIM 3HAYCHHEM UMITyIbca. OObsICHEHUE
[ITPOMCXOXKICHUS IMHEHYATOro CIIEKTpa aToMa BOJOPOJA U Pa3IUIHS
ITMHEWYAThIX CIIEKTPOB PA3IMYHbBIX ra3oB. MccneqoBanue TMHENYaToro Crekrpa.
ccnenoBanue MpHHITKIIA PaOOTHI IFIOMUHECIICHTHOM 1amIibl. Habmonenue u
00BSICHEHHE MIPUHITUIIA IeHcTBUSI Ta3zepa. [[puBeaeHre mpuMepoB MCIOIb30BAHMUS
ITazepa B COBPEMCHHOM HayKe 1 TCXHHKE.

lcnonp3oBanue MHTepHETa ISl MOMCKAa HHGOPMAITUH O TIEPCIIEKTHBAX
[pYMEHEHUsI Jia3epa

Du3uka amommozo
a0pa

HaGmromenne TpekoB anb(a-dacTuil B kKamepe Bunbcona. PerucrpupoBanue
SITEPHBIX U3IYYEHUH ¢ moMolpto cueTunka ['eitrepa. Pacuet sHepruu cszu
ATOMHEIX SIED.

OrnpeneneHue 3apsaa U MaCCOBOTO YHCIIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B
pe3yIbTaTe PaguOaKTUBHOIO paciaja.

BoraviciieHue SHepTru, 0CBOOOKIAIOIICHCS TIPH PATUOAKTUBHOM pacajie.
OnpeneiieHHEe IPOAYKTOB SAEPHOMN PEaKIUH.

BblunclieHHe  SHEPIrUM, OCBOOOXKIAIONIICHCS MPH  SACPHBIX — PEaKIUsX.
[IpencraBsiieHue 0 Xapakrepe YeThIpeX  THUIIOB  (DyHIAaMEHTAJIBHBIX
B3aMMOJECHCTBUI DJJIEMEHTApHBIX YacTUL] B Buae Taomunsl. IloHnmanue
[PEMMYILECTB M  HEJIOCTaTKOB  HMCIIOJb30BAHUS AaTOMHOM SHEPrUu U
MOHH3HPYIONIMX H3JTYICHUN B IIPOMBIIUICHHOCTH, MEIUIHHE.

135105keHHE CYTH DKOJIOTHYECKUX MTPOOJIEM, CBA3aHHBIX C OMOJIOTHYECKAM

e CTBUEM PaJIOAKTUBHEIX H3TYUCHUM.

[lpoBenenne wmaccuUKallUM DSJIEMEHTAPHBIX YACTHI] MO HUX (QU3NYECKUM
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XapaKTepucTHKaM (Macce, 3apsly, BDEMEHU KU3HU, CIUHY U T.10.).

IlonrnManue e HHOCTENH HAayYHOTO TO3HAHUS MUPA HE BOOOIIIE U1 YEJIOBEUECTBA
B 1[€JI0M, a JUISl KAKJIO0TO O0YyJarolerocs JTMYHO, EHHOCTEH OBJIaACHUS METOA0M
HAayqHOTO MO3HAHUS IS JOCTHIKCHHUS yCIieXa B JIFOOOM BUJE MPAKTUICCKOM

eI TEILHOCTH

YYEBHO-METOAUYECKOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOTPAMMBI YYEBHOI'O ITPEJIMETA

Peammzanust yueOHOTO IpeIMeTa OCYILECTBISETCS B:

KaOuneT 3x0/10r14ecKUX OCHOB NIPUPOAONOJIb30BaHusA Ne 14

VYueOHast ayauTopusi ISl TPOBENEHUS YUEOHBIX, NPAKTUYECKUX 3aHATHMA, IS
TPYIOBBIX W WHAUBUAYATbHBIX KOHCYJbTAIMM, JJISI CAMOCTOSITENILHOW pPabOThI, IS
TEKYIIEro KOHTPOJISI ¥ IPOMEXYTOUYHOMN aTTeCTAIlUH.

Cron u cTyn ayis mpernojgaBarelisi, CTOJNbl M CTYyJbs JJisl OOydarolmmxcs, JAOCKa,
tpubyna, HOyTOyk ASUS KS50AF c¢ BbIXOmoM B ceTh MHTepHeT M  mpOorpaMMHBIM
o6ecrieuenueM: Microsoft Windows 7(Kontpakr Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecruiatHoe\cBoO0HO pacnpocTpansemoe), SHaekc bpaysep
(becrutaTHOE\CBOOOIHO pacnpocTpansemMoe); 3kpan Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynmbtumenuiineiii mpoektop BenQ Projector MW663 (DLP
3000 smomen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, II1Y, 2
D/3D)uHCTpYKIIMOHHBIE KapThl, KOMIUIEKT TepOapHbIX pacTeHWH, >KUBBIE KOMHATHBIE
pacTeHUsl, KOMIUIEKT TPE3CHTAIlMi, CTEHJbI, IUIAKaThl, CXEMbl, KOMIUIEKT MOPTPETOB
OMOJIOr0B, y4eOHO-METOINYECKUN KOMIUIEKC « OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUID.

JlaGopaTopust MUKPOOMOJIOTHH, CAHUTAPUM U TUTHEeHbI Ne 12

VYueOHast ayauTopusi IJisl MPOBENCHUSI JTAOOPATOPHBIX 3aHITHM, JJISI TPYMIOBBIX U
WHIMBUTYaJIbHBIX KOHCYIbTAIMM, SIS TEKYIET0 KOHTPOJIA.

Cron um cTyn [ T[penojaBaTess, KOMIUIEKT JabopaTopHoW MeOenu s
00y4Jaroumxcs, HHCTPYKIIMOHHBIE KapThl, MUKPOCKOIIbI, JJA0OpaTopHas nocyaa: npoOupKu
TaboparopHbIe, MUNETKH, Yaku [lerpu, cTakaHbl XUMUYECKHE C HOCHKOM, TIPEIMETHBIE U
MOKPOBHBIE CTEKJIA, TOTOBbIE MHUKPOIIpENapaThl, KOMIUICKT repOapHbIX pacTEHH, >KUBbIC
KOMHATHbIE pacTeHus, y4yeOHO-MeToauYecKuil Komiuiekc « OCHOBBI €CTECTBEHHOHAYYHBIX
3HAHUW.

KaOunetr maremaTuku, pusuxu Ne 11

YuebHast ayauTopus Uil TPOBENEHUS YYEOHBIX 3aHSATHM, Ui TPYHIOBBIX U
WHIUBUIYaTbHBIX KOHCYJIbTALUN, IJII CAMOCTOSITEILHON pabOThI, 7151 TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALIUM.

Cron u cTyn Juisl mpenojaBatesisi, CTOJbl U CTYJbd JJisi OOydaroluxcs, J10CKa,
TpuOyHa, MexayHnaponnas cuctema eaununl (CH), mnopTpersl yd4eHbIX, Yy4eOHO-
METOAUYECKUi KoMmIuieKe « OCHOBBI €CTeCTBEHHOHAYYHBIX 3HAHUID).

JlaGopaTopusi pusuku Ne 21

VYueOHast aynutopwusi Il MPOBEACHUS JTA0OPATOPHBIX 3aHSATHH, IJISI TPYIIOBBIX H
WHIUBUTYaJIbHBIX KOHCYJIbTALUH, 111 CAMOCTOSITEbHOU pabOThI, ISl TEKYILIEr0 KOHTPOJIS.

Cron m cTyn Ay HpenojaBaTessi, CTOJbl M CTYNbs JJs 00y4arommxcs, J0CKa,
AJNIEKTPOHHBIN 00pa3oBaTeNbHbIN KOMIUIEKC M0 Dusuke, 1a0OpaTOPHBIA KOMIUIEKT IO
MEXaHHUKe, Ja00paTOpHBIM KOMIUIEKT IO MOJEKYISIpHON (U3MKE U TEPMOJUHAMHUKE,
1abopaTopHbI MPUOOP SIEKTPUUECKHM, HCTOYHUK BBICOKOTO HANpsKEHHs, MpUOop
AIIEKTPOU3MEPUTENTLHBI KOMOWHUPOBAHHBIN, MPUOOp [JIsI M3yYEHHs] Ta30BBIX 3aKOHOB,
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amrepMeTp MOCTOSTHHOTO TOKa, aMIIepMETpP MEPEMEHHOTO TOKa, BOJBTMETP MOCTOSHHOTO
TOKa, BOJILTMETP MEPEMEHHOTO TOKa, BEChl Y4eOHBIE C THUPSIMU, MUKpOMETp, Gapomerp,
IUpaKIMOHHBIM U3MEPUTENb JUIMHBI CBETOBOM BOJIHBI, MOJIEb MOJIEKYJIIPHOTO CTPOCHHUS
MarHuTa, Mpuodop s IEMOHCTPAIIH ITpaBmwiIa JIeHIa, KOMIUIEKT TU(PaKIIMOHHBIX PEIIECTOK
T TaOOPpaTOPHBIX paboT, CBETO(QUIIBTPHI, MPU3Ma MPSIMOTO 3PEHUS, CTIEKTPOCKOI, TAOJIHIIA,
y4€0HO-METOANYECKHUI KOMIUIEKC « OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI.

MyabTuMeaniiHbIA KaOuHeT Ne 30

VYdaeOHast aynutopust Ui TPOBEACHUS Y4YeOHBIX 3aHATHHA, U1 TPYIIOBBIX U
WHIMBHUTYaJIbHBIX KOHCYIBTAIMM, SIS TEKYIET0 KOHTPOJIA.

Ctoubl ¥ CTYINBA 7151 0Oy4YarOLMXCsl, CTOJ U CTYH s npenoaasarens. Cuctema 87"
ActivBoard 387 Pro Mount DLP na pa3znenbHOM HacTeHHOM Kperienud, [10 Activinspire (+
BCTpOEHHBIE KOJIOHKHU U TipoekTop). HoytOyk (IT9BM hp 650 <C5C49EA#ABC> 13 2328M
14/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 kr) ¢ BbIXOJIOM B ceTh HWHTEpHET U
nporpamMmHbIM oOecnieuenreM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-
45788 ot 06.06.2011), LibreOffice(6ecmiatnoe\cBoOO HO pacmpocTpaHsemoe), SHIeKc
Bbpaysep(6ecmmarnoe\cBoboaHo pacnpoctpansemoe), MathCad Edu(morosop 06-1113 ot
15.11.2013).

Ka0uHeT HH(pOPMALMOHHBIX TEXHOJIOTHI B PO(eCcCUOHAIBHOM AeATeJIbHOCTH
Ne 26

VYueOHasg ayauTopusi JJIsl MPOBENCHUS YU4E€OHBIX, MPAKTUUECKUX U JIaOOPaTo PHBIX
3aHATUN, Ui CaMOCTOSATENLHON paboThl, JJI TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTecTalluu.

Cron wm Kpeciio ISl MpernojaBaTenis, CTOJbl M Kpecyia i oOydaroumxcs,
nepcoHanbHble KoMibioTepbl ALTAWing B730MDi3-3225 monutop ViewSonic— 13 mr. ¢
BBIXOJIOM B ceTh MHTepHeT u mnporpammHbeiM obecnieuenneM: MS Windows 7(norosop 06-
0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot 25.05.2012), Konctpykrtop
TtecToB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTaX X0J0IMILHO-KOMITPECCOPHBIX
marmH(oroBop 32 ot 05.07.2011), KOMITAC-3D(cybmuiien3uonusiii joroop NeMI[-19-
00205 ot 07.05.2019), Aunekc bpaysep(becruatHoe\cBoOOHO pactipocTpansiemoce), Project
Expert(moroop  Tr000128238 ot  12.12.2016), 7  Zip(becmiaTHoe\cBOOOIHO
pacrpocTpaHsiemMoe), IEepPEeHOCHOe MYIbTHMEIUHHOe o0opynoBanue (3kpaH Projecta
SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey, MynbTUMeIuitHBIN MPOEKTOP
BenQ Projector MW663 (DLP , 3000 momen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-
Video, USB, I1]1VY, 2 D/3D)

[Tomerennss KaOMHETOB M Tab0OpaTOpUil YAOBICTBOPSIOT TpeOoBanusiM CaHUTapHO-
AMUIEMHOJIOTHYECKUX TipaBmit U HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

JINTEPATYPA

i1t o0y4arommxcs
OcCHOBHBIC HCTOYHHUKH:

OMU-1 Caenko, O. E. EctecTBo3Hanue : yueoHoe nocobue / Caenko O. E., Tpymmna
T.IL., Jloreunenko O. B. — Mocksa : KnoPyc, 2020. — 363 ¢. — (CITIO). — ISBN 978-5-
406-01415-8. — URL.: https://book.ru/book/935917 - . — TeKcT : 27AEKTPOHHBIMN.

OWU-2 Konecuukos, C.. O61m1as 6uosnorus : yueonoe nocodue/ Konecuukor C.1. —
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https://book.ru/book/935917

Mocxksa : KnoPyc, 2020. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. — URL.:
https://book.ru/book/932113 .— TekcT : 37eKTpOHHBI.

OWU-3 Myctadun, A. I'. buomorus : yuebnuk / Myctapun A. I'., 3axapoB B. b. —
Mocxksa : KunoPyc, 2020. — 423 c. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501 . — TekcT : 371eKTPOHHBIN.

OWU-4 1. Jlorsunenko, O. B. ®usuka + ellpunoxenue : yaeonuk / Jlorsuaenko O. B.
— MockBa : KnoPyc, 2020. — 437 c¢. — ISBN 978-5-406-07110-6. —
URL: https://book.ru/book/934314 - . — TekcT : 3JIeKTPOHHBIH.

OWU-5 2. Tpodumona, T. . Kypc ¢usuku ¢ npumepamu pelieHus 3aaa4d B 2-X TOMax.
Towm 1 : yuebnuk / Tpodumona T. U., dupcos A. B. — Mocksa : KauoPyc, 2020. — 577 c.
— (CIIO). — ISBN 978-5-406-05612-7. — URL.: https://book.ru/book/932796. — TekcT :
3JIEKTPOHHBIM.

OMU-6 3. Tpodumona, T. . Kypc ¢usuku ¢ npuMepamu peieHus 3aaa4d B 2-X TOMax.
Tom?2 : yueOnuk / TpodumonaT. ., dupcos A. B. — Mocksa : KnoPyc, 2020. — 79 c. —
(CIIO). — ISBN 978-5-406-07014-7. — URL.: https://book.ru/book/932558. — TekcT :
3JIEKTPOHHBIM.

I[O MNOJIHUTECJIBbHBIC HCTOYHHUKHU:

JAN-1 Mamonros, C. I'. O6m1as 6uonorus : yaeonuk / MamonTos C. I'., 3axapos B.
b. — Mocksa : KaoPyc, 2020. — 323 ¢. — (CIIO). — ISBN 978-5-406-07702-3. — URL.:
https://book.ru/book/933564 .— TekcT : 37eKTPOHHBI.

JN-2 Myctadun, A. I'. buonorus. JIjis BEITYCKHUKOB IIKOJI M TIOCTYTAIONINX B BY3bI
: cnpaBouyHoe nocobue / Myctadun A. I'., Apeirun B. H., mox pen. — Mocksa : KnoPyc,
2020. — 584 c¢. — ISBN 978-5-406-00826-3. — URL.: https://book.ru/book/934244 . —
TeKCT : DIEKTPOHHBIM.

JN-3 Imutpuesa, E. . ®usuka : yauedOnoe nmocodwme / E. . ImurpueBa. — 2-¢ us.
— Caparos : Aii [Iu Op Menna, 2019. — 143 ¢. — ISBN 978-5-4486-0445-4. — Tekcr :
ANEKTPOHHBIN //  DnektpoHHO-OMOMmMoTeyHas cuctema IPR BOOKS : [caiit]. —
URL.: http://mww.iprbookshop.ru/79822.html.—  Pexxum  gocTyma: [t aBTOPHU3HP.
II0JIb30BaTeIIeH

JAN-4 Mazyposa, B. A. ®uzuka : yueOHoe nocodue / Maszyposa B. A. — Mockaa :
KuoPyc, 2020. — 1044 c¢. — (OakamaBpmar). — ISBN 978-5-406-07344-5. — URL.:
https://book.ru/book/932281.— TekcT : 3eKTPOHHBIN.

HNuTepHeT-pecypehl:

H-P 1. EnuHoe 0KHO 10CTyma K 00pa3zoBaTelbHbIM pecypcaM [ DJIEeKTPOHHBIN pecypc]:
caiit // Pexxum moctyma: http://window.edu.ru/catalog/ . - Jlara o6pamenus: 10.02.2022. —
3ariaBue c PKpaHa.

HN-P 2. ObC «Jlamb» »  http://e.lanbook.com/ Jlara obpamenus: 17.05.2022. —
3ariaBue ¢ 3KpaHa.

HU-P 3. DBC «Book.ru» [Dnexrtponnsiii pecypc]: caiWrt // Pexum mpocrtyma:
https://www.book.ru/. - Jlara oOparenus: 10.02.2022. — 3arnaBue ¢ 3kpaHa.
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Jist mpenoaaBareJiei

1. O6 o6pazoBanuu B Poccuiickoit depepanmm: deaep. 3akoH oT 29.12.2012 Ne 273-
d3 (B pen. PenepanpHbix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-dD3, ot
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Neo 148-@3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-
@3, B pexn. ot 03.07.2016, ¢ u3m. ot 19.12.2016).

2. Ilpuxaz3 MunuctepcTBa oOpazoBanuss W Hayku P® «OO0 yTBepkaeHuu
(deneparbHOTO TOCYAApCTBEHHOI'O 00pPa3oBaTeNbHOTO CTaHAApTa CpeaHero (MOJHOrO)
o61ero oopazoBanus» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

3. Tlpuka3z MunuctepcTBa oOpazoBanus U Hayka PO ot 31 mexabps 2015 r. N 1578
«O BHeceHUU W3MEHEHUH B (enepalibHbII TOCYIapCTBEHHBIN 00pa30 BaTeNbHbIN CTaHAAPT
cpeaHero o61miero oOpa3oBaHUs, YTBEPKIACHHBIN MpHKa3oM MUHUCTEPCTBA 00pa3oBaHMS
Hayku Poccuiickoit @eaepauuu ot 17 mas 2012 v, N413».

4. Tlpuka3 MunuctepctBa oOpa3zoBanus M Hayka P® ot 29.12.2014 Ne 1645 «O
BHeceHMU wu3MeHeHud B llpukaz MunuctepcTBa oOpa3oBaHuss W Hayku Poccuiickoit
®eneparun ot 17.05.2012 Ne 413 “O06 yrBep)aeHun deaeparbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAapTa CPEIAHETo (ITOJTHOTO) 00IIeT0 00pa30BaHUS ».

5. [lucemo [lenapramenTa rocyiapCTBEHHOM MOJUTUKU B C(pepe MOArOTOBKU paboumx
kaapoB u JIIO MunucrepctBa o6pa3oBanuss u Hayka P® ot 17.03.2015 Neo 06-259
«PexoMeH1aluy 1Mo opraHu3aluy MOJTy4yeHHUs] CpeHero oouiero oopa3oBaHusl B mpejenax
OCBOEHHS 00pa30BaTeNIbHBIX TPOTPAMM CPEIHEr0 MPOo(decCHOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOI'0 0011ero 00pa3oBaHus € y4eToM TpeOoBaHUM (peaepalibHbIX TOCY1apCTBEHHBIX
o0pa3zoBarenbHbIX CTaHIAPTOB U MOJy4aeMoW mpodeccuu Win CHenuaTbHOCTH CPEIHEro
po(hecCHOHATBHOTO 00pa30BaHUSY.

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O IIPE/IMETA

KoHTpoJib ¥ OlleHKa pe3ybTaTOB OCBOCHHUS y4eOHOTO MPEIMETa OCYIIeCTBISICTCS
IperogaBareyieM B MPOIECCe MPOBEACHUS YCTHOTO UM MUCHMEHHOTO OMpPOCa, MPOBEICHUS
NPAKTHYECKUX 3aHITHH, JaOOpaTOpHBIX pabOT, TECTHPOBAHMS, a TAKXKE BBITIOJIHCHUS
00yJaronmMMHCsT CaMOCTOSITEILHON pPaboThl, HHIMBUAYAILHBIX 3aJaHUM, IOJATOTOBKHU
MIPE3CHTAINN, BBITIOJTHEHUS 00YyYaroImMMHUCS TJabopaTOpHBIX paboT, TOKIAI0B, pedepaToB.

Pe3yabTaThl 00y4yeHus DopMBbI 1 METOAbI KOHTPOJIA U
(mpeamMeTHbIE pPe3yJIbTATHI) OLICHKH Pe3yJ1bTATOB 00y4eHHs
- c(popMUPOBAHHOCTH MPEICTABICHUH O OnepaTuBHBIN KOHTPOJIb B (hopMme:
LIEJIOCTHOU COBPEMEHHOM €CTECTBEHHOHAYYHOU | - TPOBEPKU U OLIEHKH ITPAKTUYECKUX
KapTUHE MUPA, IPUPOJIE KAK EAUHOU pabor;
LIETIOCTHOM CUCTEME, B3aUMOCBS3HM UEIIOBEKA, | - BBINIOJHEHUE JJOKIIAJOB;
IPUPOJIBI U 00IIECTBA, TPOCTPAHCTBEHHO- - IPOBEpKa U OIIEHKA pedeparon
BpEMEHHBIX MaciTabax Bcenennoi - TECTOBBIY KOHTPOJIb.
- IPOBEPKHU U OLICHKH JJADOPATOPHBIX
pabot
- BJIaJIcHNE 3HAHUSMHU O HanboJiee BayKHbIX OnepatuBHBIN KOHTPOJIb B (hopMe:

32



OTKPBITUAX U TOCTHXKEHHUSAX B 00JIaCTH
€CTECTBO3HAHMS, HOBJIMBIIMX HA SBOJIIOLIMIO
IIPEACTABIICHUI O IPUPOLE, HA PA3BUTHE
TEXHUKH U TEXHOJIOTUI

- IPOBEPKHU U OLIEHKU MPAKTUYECKUX
paodoT;

- IPOBEPKH U OLIEHKH JJAOOPATOPHBIX
paodoT;

- UHAUBUAYAJIbHBIA YCTHBIN OIPOC;

- (ppoHTANIBLHBIN YCTHBIN OIIPOC;

- TECTOBBIU KOHTPOJIb;

- BBITIOJIHEHNE JIOKJIA/I0B;

- MPOBEpPKa U OIleHKa pedepaTon

- c(OpMHUPOBAHHOCTH YMEHUS TPUMEHSTH
€CTECTBEHHOHAYYHBIC 3HAHUS 111 00hSICHEHUS
OKPYIKaIOIIMX SBJICHUH, COXpAHECHUS 310POBbS,
o0OecrieueHus1 0€3011aCHOCTH
KHU3HEIEATEIILHOCTH, OEPEKHOTO OTHOIICHHUS K
MIPUPOJIE, PAIHOHATLHOTO
IIPUPOIOTIONH30BAHUS, & TAKIKE BBITIOJHECHHS
POJI TPaMOTHOTO TOTPEOHUTENS

OnepaTuBHBIN KOHTPOJIb B (hopMe:

- IPOBEPKU U OLICHKHU ITPAKTUYECKUX
paodoT;

- POBEPKHU U OLIEHKH JTa0OPaTOPHBIX
paodoT;

- TECTOBBIN KOHTPOJIb;

- YCTHBINA OMPOC

- ¢(hOpMHUPOBAHHOCTBH MPECTABICHUN O
HAYYHOM METOJI€ TTO3HAHUS IPUPOIBI U
CpeACTBaX U3y4EHUsI MeraMupa, MaKpoMHupa u
MHKpPOMHMPA; BJIaJICHUE TIPUEMaMH
€CTECTBEHHO-HAyYHBIX HAOJIOICHHH, OTIBITOB,
WCCJICOBAHUH U OTICHKH JTOCTOBEPHOCTH
MOJTy4€HHBIX PE3yJIbTaTOB

OnepaTuBHBINA KOHTPOJIb B hopMe:

- IPOBEPKHU U OLICHKH JJADOPATOPHBIX
paborT;

- OlICHKa BBITIOJIHEHUS JOMAIIIHEH
paboThI;

- TECTOBBIY KOHTPOJIb;

-YCTHBIN ONPOC

- BJIaICHHE MMOHATUHHBIM anmapaTrom
€CTECTBEHHBIX HAyK, MO3BOJISIOIIMM IT03HABATH
MHp, y4acTBOBaTb B  JUCKYCCHUAX IO
€CTECTBEHHOHAYYHBIM BOIpOCaM, nc-
M0JIb30BaTh pa3IMYHbBIC HCTOYHUKH
uHpopMauu I TOATOTOBKU COOCTBEHHBIX
paboT, KPUTUYECKU OTHOCUTBHCS K COOOIIICHUSIM
CMU, coaepsxanmmM HaydHYIO HHOOPMAITHIO

OnepaTtuBHBIN KOHTPOJIb B (hopMe:

- TECTOBBIA KOHTPOJIb;

- UHVMBUYyaJIbHBIN YCTHBIN OTIPOC;

- (ppOHTANIBLHBIN YCTHBIN OIPOC;

- IPOBEPKH U OLIEHKH JTa0OPaTOPHBIX
paboT

- c(hOpPMHPOBAaHHOCTh YMEHHUHA TOHHMATh
3HAYUMOCTDb eCTeCTBeHHOHay‘-IHOFO 3HAHUA AJIA
KaXJIOTO 4YeJoBeKa HE3aBUCHUMO OT €ro
npodeCCUOHATBHOU ACATENLHOCTH, Pa3Iniarh
(dakThl W OIICHKH, CpPaBHUBAaTh OIICHOYHBIC
BBIBOAbBI, BHUACTb HX CBiIA3b C KpI/ITepI/IHMI/I
OIIEHOK W CBSI3b KPUTEPHUEB C OIPEICICHHOU
CHUCTEMOM IIEHHOCTEH

OrnepaTuBHBIM KOHTPOJIb B (hopMe:

- OIIeHKa pabOTHI HA CEMUHAPCKUX
3aHATHSX, TUCKYCCHUSAX;

- OIIEHKH ¥ TMPOBEpKa Ja00paTOPHBIX
paboTt

[IpomexxyrouHas arrectanusi B popme nuddepeHImpoBaHHOTO 3a4eTa Mo
3aBEpIICHUIO Kypca y4eOHOTO MpenMeTa

DOopMBI U METOJbI KOHTPOJISI M OIEHKHU PE3YJIbTaTOB 00y4YEHUS JOJKHBI TTO3BOJIS Th
POBEPSATH y 00YJAIOIIUXCS HE TOJIBKO C(HOPMHUPOBAHHOCTH MPEIMETHBIX PE3YIbTaTOB, HO U
pPa3BUTHE JTUIHOCTHBIX U METAMIPEAMETHBIX PE3YyIbTaTOB O0YUCHHUS.
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PesyabTaTsl
(JIMYHOCTHBIE M MeTaIlpPeIMeTHbIE)

OCHOBHBIC MOKA3ATEJIH
OLICHKH pe3yJabTaTa

DopMBbI U METOAbI
KOHTPOJIS M OLIEHKH

JIn4HOCTHBIE pe3yJabTaThl

- YCTOWYMBBIA UHTEPEC K UCTOPUU U | CPOPMHUPOBAHHOCTH WHTEPIIpeTaINs
TOCTHKCHHUSIM B 00JIaCTH | HAYYHOTO pe3yabTaToB 3a
CCTCCTBEHHBIX  HAyK,  YyBCTBO | MUPOBO33PCHUS; TESATEIIbHOCTHIO
roOpaOCTH 3a pPOCCHIICKHE | aKTUBHOM T'paXIaHCKOH | 00y4aroerocs B
€CTECTBEHHBIC HAYKH MO3UIUH MIPOIIECCE OCBOCHUS
o0pa3oBaTebHOM
IPOTPaMMBI
- TOTOBHOCTh K TMPOJOJDKEHHIO | IEMOHCTPAIUSI HAYYHOTO | MHTEPIPETaIUs
obpazoBaHus, TOBBIIICHUIO | TOHUMAHUS pEe3yNbTaToB 32
KBaJTM(UKAIIUU B n30paHHOM | B3aMMO3aBUCUMOCTH JEATETbHOCTHIO
npodecCcroHaTbHOM IEITETLHOCTH C | YeJIOBEKa 1 | 00y4Jaromerocs B
WCIIOJIb30BaHUEM 3HAHHUM B 00JIACTH | €CTECTBECHHBIX HAyK TIPOIIECCE OCBOCHUS
€CTECTBEHHBIX HAYK oOpazoBaTeNbHOU
IPOTPaMMBbI
- 00BCKTHBHOC 0co3HaHHe | cHOPMUPOBAHHOCTH WHTEPIIP CTAIHS
3HAYUMOCTH KOMITICTCHIIMA B | YMCHHM  HCIOJIL30BaTh | PE3Yy/IHTATOB 32
00JIaCTH ©CTECTBEHHBIX HAyK IJISl | TEOPETUYCCKHE 3HAHUSA B | IEATEIHHOCTHIO
YeloBeKa MW OOIIECTBA, YMEHHE | MPAKTHICCKOM 00ydJaromerocs B
UCIIOJb30BaTh  TEXHOJOTHYECKHE | ICITCIbHOCTH IPOIIECCE OCBOCHUS
JTOCTIDKEHUS B 00JacTu  (U3UKH, 00pa3zoBaTeILHOM
ouosorun TUTST MO BBITIICHUS IPOTPaMMBI
COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHA B BBIOpaHHOM
poheCCHOHATBHOM NeITeTLHOCTH
- YMECHHE TTPOAHATTU3UPOBATh c(hopMHPOBAHHOCTH ydJacTHe B HAyIHO-
TEXHOTCHHBIE TIOCJICICTBYS IS MHTEIUICKTyaIbHBIX HCCIIeIOBATEIHCKOM
OKpY KaroIIe Cpebl, OBITOBOM U criocoOHOCTEN JIESITEJIbHOCTH,
MIPOU3BOACTBCHHOU JEATEIILHOCTH KOHKYpCax, OJIMMITHAIaX
JeJioBeKa
-  TOTOBHOCTh  CaMOCTOSITEJILHO | C(POPMHUPOBAHHOCTH y4acTHe B KOJUICKTHBHBIX
n00BIBaTh ~ HOBBIE  JUIsI  c€0s | KOMMYHHKATHBHBIX MEPOTIPUSITHSIX,
CCTCCTBCHHOHAYyYHbIC 3HAHWSA C | HABBIKOB IPOBOIUMBIX Ha
HCITOJIb30BaHUEM TUTST 3TOTO Pa3IMIHBIX YPOBHSX;
TOCTYITHBIX HUCTOYHUKOB HaOJTI0/IEHUE 32 POJIBIO
nHpopmarm 00ydJaroIerocs B rpymrne
-  yMGHHE VHPaBIKITh  CBOEH | - JEMOHCTpAIUS - y9acTHe B HAyIHO-
IMO3HABATEJILHON  JEATCILHOCTBIO, | CIOCOOHOCTEH K HUCCJIEN0BATEIbCKOM
MPOBOJIUTh CAaMOOIIEHKY YPOBHS | CAaMOPa3BUTHIO U e TEIbHOCTH
COOCTBEHHOTO HHTEIUIEKTYyaTbHOTO | CAMOBOCIIUTAHUIO
pPa3BUTHS
- YMCHHE BBICTPAWBaTh | - B3aMMOJICHCTBHE C - y4acTHe B
KOHCTPYKTHUBHBIC oOydJaronmmMucs, KOJUICKTUBHBIX
B3aUMOOTHOIIICHUSI B KOMAaHJE IO | MPEroaBaTe/IiMU U MEpPOTIPHSITHSIX,
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pelieHno o0mux 3aaad B 001acTh
€CTECTBO3HAHUS

MacTepaMH B XOJI¢
00yueHus;
c(hopMHUPOBAHHOCTH
KOMMYHHUKaTHBHOTO
MOBEACHUS

IMPOBOJAHNMBIX Ha
PA3JIMIHBIX YPOBHAX

MeTtanpeaMeTHbIEe Pe3yJibTaThI

- OBJIJICHUE YMEHUSIMH U HaBBIKaMH | C(hOPMHUPOBAHHOCTh YCHEIIHOE MPOXO0KICHUE
Pa3NMYHBIX BUAOB MO3HABATEILHOM | MPO(PECCUOHATBHBIX NPaKTUKH;
JEeSITEIbHOCTH JJISl U3yUYEHUS Pa3HBIX | HABBIKOB y4acTue B SKCKYPCHSIX Ha
CTOPOH OKpPY>KalolLIero IPOMBIIILICHHBIE
€CTECTBEHHOT'O MHpa OpeanpUsTUSI

- IPUMEHEHHE OCHOBHBIX METOJIOB | C(hOPMHUPOBAHHOCTD UCII0JIb30BaHUE
no3HaHus (HAOJIOIEHUs, HAYYHOTO | KOMMYHHKAOEIbHBIX AJIEKTPOHHBIX
DKCTIEPUMEHTa) Ui M3YYEHHMs | HABBIKOB; WCTOYHUKOB;
Pa3NMYHBIX CTOPOH | YMEHHUE BECTU AUATIOT HaOJII0/IeHUE 32
€CTECTBEHHOHAYYHOU KapTUHBI HaBBbIKAMU pabOTHI B
MHUpa, C KOTOPHIMH BO3HHUKAeT rI100aNbHBIX,
HEOOXOJAUMOCTh  CTaJIKUBaThCS B KOPIOPATUBHBIX U
npodeccruoHanbHOM chepe JIOKaIbHBIX

UH(POPMAITMOHHBIX CETIX

- YMEHHE OTpEesATh e U 3a/1auu

CIIOCOOHOCTB K

y4acTHE B HAYYHO-

NeATeIbHOCTH, BBIOMpPATh CPEICTBA | MOBBIIICHUIO YPOBHS HCCJIeIOBATEIIHLCKOM
JJISL KX TOCTUKEHUS Ha IPAKTHKE 3HAHUU JIEATEIILHOCTH
- YMEHHUE MCTO0JIb30BaTh Pa3JIMUHbIC | JEMOHCTPALINS MHTEPIIPETALINS
WCTOYHHUKH TS MOJTy4€HHUS | CIOCOOHOCTH pE3yJIbTaTOB 3a
€CTECTBEHHOHAYYHOW HH(POPMAIUHU | HCTIOIh30BaAHUS NIEATESILHOCTBIO
Y OIICHUBATh €€ JIOCTOBEPHOCTH IS | MPHUOOPETEHHBIX 3HAHUN | 00yJaroIerocs B
JIOCTUKEHUS OCTABJICHHBIX LIEJIEN U | B IPAKTUYECKOU MIPOIIECCE OCBOCHUS
3aga4 JICITEILHOCTH, o0pa3oBaTeIILHOM
CaMOCTOSITEILHOTO MIPOrpaMMBbI
MIPOBEACHUS
HUCCJIEJOBaHUN 1
AKCIIEPUMEHTOB
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