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PEIEH3WS

Ha mporpamMmy 1mo yueOHOH AMCLHUILIIMHE
OV. 12 EcrecTBO3HaHHE

ITporpamma paspaboTaHa Ha OCHOBe (ellepallbHOTO TI'OCyIapCTBEHHOIO
06pa30BaTeNBHOIO CTAHIAPTa CpeJHero o0Imero oopasoBanus (3aperucTpUpOBaHO
B Mumnrocte Poccun 07.06.2012 N 24480) 1 mpuMepHOil IporpaMMBI y4eOHOM
TUCHHTUTHHBL  EcTecTBO3HaHME mns  npodeccuit  CIIO, OI'AY  «DPHPO»
Munobpuayku Poccun 2015 .

Oprammszanus — paspaborunk: AHIIOO  «KyGaHckuit 9KOHOMHUKO-
IOPUIUUECKUN TEXHUKY M)

Copnepxxanue mporpaMMbl «EcTecTBo3HaHMe» HAIPaBJI€HO Ha NOCTHXECHHUE
CJIEIYIOIUX LIETIEN:

-OCBOEHHME 3HAHHUI O COBpEMEHHOW €CTECTBEHHOHAyYHOH KapTWHE MHpa U
MeTO/aX €CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BAXHBIMH HICAMHU U
NOCTKEHUSIMM €CTeCTBO3HAHMS, OKa3aBIIMMU OIIpeleldollee BIUSHUE Ha
pasBUTHE TEXHUKU U TEXHOJIOTHH,

- OBIaJeHNE YMEHHAMM IIPUMEHATH [ONydeHHBIE 3HAaHWA I OOBACHEHMS
SBJIEHHUI OKPY KaIOIIET0 MUpPa, BOCIPUATHA MHPOPMAIMK €CTECTBEHHOHAYYHOTO U
npo(eCCHOHATBHO 3HAYMMOIO COJEP)KaHMSA, pa3BUTHE HWHTEIUIEKTyallbHbIX,
TBOPYECKMX CIIOCOOHOCTEH M KPUTHYECKOIO MBINIJIEHHS B XOJI€ IPOBENCHHUA
[IPOCTENINNX WCCIeNOBaHUM, aHalnu3a SBJIEHWH, BOCIPHUITHAS U HHTEPHPETAlUH
€CTeCTBEHHOHAYJIHOU MH(OPMAaLIUH;

- BOCIIUTaHKe YOeKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHHOM IIPUPOJIBI
M WCIIOJIB30BAHMUs JOCTIIKEHNH eCTeCTBEHHBIX HAYK I PasBUTHS LIUBUIH3AINN U
IIOBBIIIIEHHUS KauecTBa )KU3HU;

- IIpUMEHEHWEe eCTECTBEeHHOHAyUYHBIX 3HAaHMH B NpOo(ecCHOHATbHOU
NeSTeTbHOCTH M IIOBCENHEBHOM JKM3HH il oOecredeHUs 0e30I1acHOCTH
)KU3HEJIeATeIbHOCTH; IPaMOTHOTO WCIIOJNIb30BAHUS COBPEMEHHBIX TEXHOJIOTHH;
OXpaHBI 3[I0POBbS, OKPYKAIOIIEN Cpebl.

IIporpamma COCTaBJIeHA JIOTUYHO. IlocnenoBaTeIbHOCTH TEM,
IpeIaraeMbIXx K M3YUEHHUIO, HalpaBlleHa Ha KaueCTBEHHOE YCBOEGHHE Y4eOHOro
Marepuaia

[losicHMTeNbHAS  3alWcKa  TMOKa3blBaeT  IpeJHasHadeHwe  pabouei
IpOrpaMMBbl IS peajii3aldy IOCYIapCTBEHHBIX TPeOOBaHWN W MHUHUMAIBLHOLO
coJlep>KaHMs K YPOBHIO MOATOTOBKHU BBIITYCKHMKOB IO JaHHOU CHENUAIBHOCTH.

ITporpaMMa BKJIIOYAeT TeMaTHUECKOE IIJIAHUPOBAaHWE, YUYMTHIBAIOIIEE
MaKCHMAaJIbHYIO Harpys3Ky. '

SI3BIK W CTHWIJIH M3J0KEHHWS B NAaHHOM OporpaMMe IPaMOTHBIN, TOCTYIHBIN,
HAVYHBIH, DOCIeI0BATEIHLHBIM.

CoOTBeTCTBUE CONIEp)KAHUS NPOrpaMMEI COBPEMEHHOMY YPOBHIO Pa3sBUTHA
HayKH{, TEXHUKU U IIPOU3BOJICTBA.




ConepXaHgue IIPOTPaMMBbI 110 yueOHOW IUCIUIIINHE
OVY/I. 12 EcrecTBO3HAHHE
COOTBETCTBYET COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH.
PexoMeHayy, 3aMeIaH. v
TTporpamma CcII0COOCTBYET KauecTBEHHOW  IMOATOTOBKE CIIeIIAAJINCTA,

obGecreunBaeT _BBIOIHEHUC MpuMepHO#  MPOrpaMMBl yueOHON AMCIUIIIAHBL
«EcTecTBO3HAHUAC) IS mpodeccuit )il CIIelIMAbHOCTEN CpeHETO
mpodeccuOHAIBHOTO 00pa30BaHUA.

JakJI04YeHHne:
IVCLIMTLIIAHA OV/. 12 EcrecTBO3HAHNE
MOYKET ObITh MCIIOIb30BaHa JUJL oOecreueHus 0611e06pa30BaTebHOM TOATOTOBKY
06pa30BaTeNbHON TPOrPAMMBI Uil CTielMallbHOCTH 40.02.01 TlpaBo ¥
oprausaliys colnralbHOro oOecreueHuA
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OJOBPEHA
Ha 3aceaHNH{ MeJarorHuecKoro CoBeTa
[IpoTokomn NQO%T 29 asrycra 2022 .

HO}IHI/ICB

I[Iporpamma paspaboTaHa Ha OCHOBe (heepalbHOTO TOCYNApCTBEHHOTO 00pa3soBaTeIbHOTO
CTaHJapTa CpeaHero obmiero obpa3oBaHWs, — NPUMEPHOH  MporpamMmbl y4eOHOH IHCLUILIHHBI
EcrectBosnanne mis cremuanpaoctn CIIO, ®TAY «®HUPO» Munobpuayku Poccun 2015 T,
YTOUHEHHBIX PexoMeHmalmii Mo OpraHu3alid [OJTy4eHHs CcpeJHero obmero oOpa3oBaHHs B
TIpeznenax OCBOEHHsI 00pa3oBaTeNbHBIX MPOrPaMM CPEIHETO MpO(ecCHOHANbHOro o0pa3oBaHus Ha
0a3e OCHOBHOTO OOIIEr0 0Opa30BaHMsI C y4eToM TpeOOBaHMH (penepanbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTe/IbHBIX ~CTAHIAPTOB M MOJNydaeMOH MpoQecCHd WK CHEUHaTbHOCTH  CPEIHETOo
podecCHOHaNBHOTO 00pasoBanus (MUCbMO JlemapraMeHTa TocyJapcTBEHHOH MOMMTHKH B chepe
noxrotoBkn pabounx kagpos u JIIIO Munobpraykn Poccnm ot 17.03.2015 Ne 06-259) wu
[IpuMepHBIX TporpaMM 0011e00pa3oBaTeIbHbIX yUeOHBIX JUCLMIUIMH Uisl TPO(EeCCHOHATBHBIX
o6paszoBatebHbIX oprarusaimii (2015 r., omobpennsx Hayuno-metommdecknm cosetom LlenTpa
ripodeccronanbHoOro obpasosanus cucrem kpatnpuxamuit OIAY «DHUPO» Ilporokon Ne 3 ot 25
mast 2017 r.

Opranusanus — pazpadorank: AHITOO «KybaHCKHH 5KOHOMUKO-FOPHANYECKHH TEXHUKYM»
Paspabotunk: Apytionsn Apryp IOpsesny, npenonasarens AHIIOO «K2H0T» W

Penensentsl: Co@bol [Oivcs, Capu e obua
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1.IlosicHuuTENLHAA 3AIIUCKA

[Iporpamma yueonoi aucuummmasl OV J[.12EctecTBo3Hanue npeaHa3sHaueHa sl U3y4eHUs
€CTECTBO3HAHMUS B  YUPEXKICHHUH cpeaHero mnpodeccmoHambHOro  oOpa3oBaHMs  AJIs
cnenuanbHoctd CIIO comumansHO-35KOHOMUYecKkoro  npoduist:40.02.01 IlpaBo u opraHuzanms
COLIMAIBHOTO 00eCTIeUeHHS.

[IporpamMma ob1eoOpazoBaTenbHO yueOHON AMCUUILINHBI «EcTecTBO3HAaHUE) MpeaHa3Ha-
YeHa JJIs M3YYCHHs E€CTECTBO3HAHUS B TMPO(PECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3ALUSX,
pearu3yromux 00pa3oBaTelbHYI0 IporpaMmy cpenHero ooOmero oOpa3oBaHusi B Ipenernax
OCBOCHHUSI OCHOBHOU mpodeccruoHanbHON oOpazoBarensHoi nporpammbl CITO (OITOIT CITIO) Ha
0a3e OCHOBHOTO 00IIIero 00pa3oBaHUsl MPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOUYUX, CIy>KAIINX
Y CIELIMAIIUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBaHuit ®I'OC cpeagnero obmiero oOpa3zoBaHusl,
NPEIBSIBISEMBIX K CTPYKTYpE, COACPNKAHHWIO WU PE3yJIbTaTaM OCBOCHUS YYEOHOW JUCIHUILTHHBI
«EcrecTBO3HAHUE», B COOTBETCTBUU ¢ PekoMeHIalusIMHU MO OpraHU3aluy MOJYy4YEHUs CPEeIHEro
oOumiero oOpa3oBaHMsi B TpeJesiax OCBOEHUS 00pa3oBaTeNbHBIX IPOrpaMM  CPEIHEro
npodeccuoHansHOro 00pa3zoBaHus Ha 0a3e OCHOBHOTO 001Iero oopasoBanusc yuetom l[IpumepHoit
OCHOBHOHM 00pa30BaTeIbHOIN MPOTPaMMBI CPEIHETO O0IIero oOpa3oBaHus, OJOOPEHHON peleHneM
beneparbHOrO y4eOHO-METOANIECKOT0 00bEAMHEHHS 10 00IeMy 00pa3oBaHuio (IPOTOKOJ OT 28
utonst 2016 r. Ne 2/16-3) ¢ yueTom TpeOoBaHmii (heepaibHBIX rOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAapTOB M IMOJy4aeMoil npohecCuu WM CHEIUAIBHOCTH CPEAHEro MPOQPEeCCHOHATBHOIO
obpa3oBanus (mucbMo JlemapraMeHTa TOCyIapCTBEHHON MOJUTHKU B cepe MOATOTOBKH padbodmx
kaapoB u JII10 Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbl «EcTecTBO3HAHME) HANPABIEHO Ha JIOCTUXKEHHUE CIIEAYIOLINX
HeJIen:

-OCBOCHHE 3HAHUI O COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHHE MHpa M METOAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJee BaXXHbIMU UACSIMH U  JIOCTHXKEHUSMU
€CTECTBO3HAHMS, OKA3aBIIUMH OTPEACIISIONICE BIMSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

- OBNQJICHUE YMEHHSIMH TPUMEHSATh TMOJNyYEeHHBbIE 3HAHHS [Js OOBSICHEHHs SBJICHUN
OKPY’KaIOIIET0 MHpa, BOCHPHUATHS HWHOOPMAIMU €CTECTBEHHO-HAYYHOTO U MPO(HECCHOHATBLHO
3HAUUMOTO  COJEP)KAaHUSA, PA3BUTHE HWHTEIUICKTYallbHBIX, TBOPUYECKHUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIMUICHHS B XOJE IMPOBEICHUS MPOCTCHINNX WCCIICJIOBAHWMN, aHAIW3a SBJICHHA,
BOCTIPUATHS U MHTEPIPETAIIUU €CTECTBEHHO-HAYYHON HH(OpMAIUY;

- BOCIUTaHWE YOCKICHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHHOW TPHPOABI W HC-
MOJIb30BaHUS JOCTHKCHHM ©CTECTBEHHBIX HAyK Ui Pa3BUTHS IUBWIM3AIMM W TOBBIIICHUS
KaueCcTBa KU3HH,

- TpPUMEHEHHE eCTECTBEHHOHAyYHBIX 3HaHWH B MpodeccHoHaNbHON AeATeIbHOCTH U
MOBCEIHEBHOM KU3HM JuIsi oOecnedyeHuss Oe30MacHOCTU JKU3HENEATENIbHOCTH; I'PaMOTHOIO
MCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3JOPOBBS, OKPYKAIOIIEH CpeIbl.

B nporpammy BKIIOYEHO cojepiaHHe, HalpaBiIeHHOE Ha (POPMHpPOBAHUE Yy CTYIEHTOB
KOMIICTEHIIMH, HEeoOXomuMbIX s KadecTBeHHOro ocBoeHus OITOII CIIO na 0a3e OCHOBHOTO
oOmiero o0pa3oBaHusl C MOJyYE€HHUEM CpeAHEro olmiero oOpa3oBaHUs; MPOTpaMMbl MOJATOTOBKU
KBTM(DUIIMPOBAHHBIX PA0OUMX, CIyXAllUX; MPOTPaMMbI MOJTOTOBKH CIICIUATHCTOB CPETHETO
3seHa (ITIIKPC).

[IporpamMMa MOXKET HCIOJIB30BAThCA IPYTHMH MPOQPECCHOHAIBHBIMU 00pPa30BaTeIbHBIMU
OpraHU3aIMsIMH, PEeaTU3YIOMUMHA 00pa30BaTEIIbHYIO TTPOTrpaMMy CPEAHETO O0IIeTo 00pa3oBaHUsl B
mpeJienax OCBOEHHUS OCHOBHOM mpodeccnoHanbHoi oOpazoBatenbHOi mporpammbl CITO Ha 6aze
ocHoBHOT0 0o011ero oopaszosanus (IITIKPC).

B pasnene «buonorus» B TeMe «IKOCHUCTEMBD» HCKIIOYEHBI MpPAaKTHUECKHE PabOThI TakK B
MOJTHOM 00BeMe 3TH PabOTHI BHIOTHSIIOTCS MPU U3YUYECHUN JUCITUTUTHHBI « DKOJIOTHS.

JlarHasi mporpaMma mpejnoiaraet mpopeaeHue 16 npakTHYecKux 3aHsITHA.



[Ipn peanuzanmm coxaepx)anus oOmeoOpazoBarenbHON yueOHoOUW auctuummabl «Ecre-
CTBO3HaHME» YydeOHas Harpy3ka oOydaronmmxcsi coctaBnsger: 108 aymutopHbix wacoB. Ilpu
u3zyuyeHun pasnenoB «Puzukay, «Xumus», «buonorus» NpoBOAUTCS 8-b KOHTPOJIBHBIX padoT.
OxkoHuaHueM wu3ydeHus pasznenoB «Dusukan, «Xumusa», «buonorus» no npeaMeETy
«EctectBo3Hanue» sBuserca AMdQepeHIpoBaHHbIN 3aueT.

B nporpamme coxpaHeH MOpsIOK TEM U pa3/ielioB, Kak U B npuMepHoi nporpamme ®HUPO,

BHECEHBl M3MEHEHUS B KOJUYECTBO 4YacOB, OTBEJACHHBIX Ha M3YYEHHE HEKOTOPBIX TEM, UCXOIS U3
nefaroruueckoi nenecoodpastoctu. llpu odopmienun xypHaga TEOPETHUECKOro OOydeHUs H3
KQJICHAAPHO — TEMAaTHYECKOTO IIJIAaHUPOBAaHUS BHOCUTCS OCHOBHOE COJEP)KaHUE TEMbl 3aHATHSA,
BeiienieHHOe KYPCHBOM mipudTom.

2 O0mas XxapaKTepuCTUKA Y4eOHOM AUCHHIIUHBI

EcTtecTBO3HaHME — HayKa O SIBJICHUSX U 3aKOHax npupojibl. COBPEMEHHOE €CTECTBO3HAHUE
BKJIIOYAE€T MHOXECTBO €CTECTBEHHOHAYYHBIX OTpaciei, 3 KOTOPBIX Hanbosee BaXKHBIMU SIBIISIOTCS
¢u3uka, xumust 1 Oumonorusi. OHO OXBATHIBAET MIMPOKHU CIIEKTP BOIMPOCOB O Pa3HOOOPA3HBIX
CBOWCTBaX 00BEKTOB MPUPOABI, KOTOPbIE MOKHO pacCMaTPUBATh KaK €IMHOE 1IeJI0e.

EcTtecTBeHHO HayuHbl€ 3HAHUS,, OCHOBAaHHbIE HAa HUX TEXHOJIOTUU (POPMUPYIOT HOBBIN 00pa3
KHU3HU. BBICOKOOOPa30BaHHBIM 4YEIOBEK HE MOXET IUCTAHLUUPOBATbCA OT (PyHAaMEHTAIbHBIX
3HaHUH 00 OKpy’KalolleM MHpe, HEe PHCKYS OKa3aThbCsi OECHOMOIIHBIM B MPO(ECCHOHAIBHOU
nesrenbHoCTH. JIt000e nepcneKTUBHOE HANlpaBlIeHUE JesITeIbHOCTH YeJIOBEKA MIPSIMO MIIM KOCBEHHO
CBS3aHO C HOBOW MaTepuaibHOW 0a30i M HOBBIMHM TEXHOJIOTMSIMHM, U 3HAHHE UX €CTECTBEHHO-
HAy4YHOW CYIIIHOCTH — 3aKOH yCIIeXa.

EcrtecTBo3HaHMEe — HeoTheMJIEMasl COCTABIAIONIAs KYJbTYpBI: ONpEAessis MUPOBO33PEHUE
4eJI0BEKa, OHO MPOHUKAET U B T'YMAaHUTAPHYIO cepy, U B OOLIECTBEHHYIO KU3Hb. PalioHanbHbIN
€CTECTBEHHO-HAY4YHbI METOJ, C(POpPMHpPOBABLIMIICS B paMKax €CTECTBEHHBIX HayK, oOpa3yer
€CTeCTBEHHO-HAYUHYI0 KapTUHY MHpa, HeKoe o0pa3Ho-puiocopckoe 0000IIeHne Hay4YHbIX
3HAHUM.

OcCHOBY ecTecTBO3HAHUs MpeCTaBIsAeT GU3NKa — HayKa O MPUPOJIe, U3yyaroas Hanboiee
BaXHbIE SIBJICHMS, 3aKOHBI M CBOICTBa MaTepHalibHOTO MHpa. B Qusuke ycraHaBIMBaIOTCS
YHUBEPCAJIbHBIE 3aKOHBI, CIIPABEIJINBOCTh KOTOPBIX IOATBEP)KIAETCSI HE TOJIBKO B 3E€MHBIX
YCIIOBUSIX U B OKOJIO3EMHBIX MPOCTPAHCTBAaX, HO U BO Bcel Beenennoil. B aTom 3akitouaeTcst oiuH
U3 CYIIECTBEHHBIX NMPU3HAKOB (PU3MKM Kak (yHIaMeHTalbHOW Hayku. PHU3UKa 3aHHMaeT ocoboe
MECTO CPEJId €CTECTBEHHBIX HayK, [I03TOMY €€ IMPUHITO CUUTATH JINJIEPOM €CTECTBO3HAHUS.

EcTtecTBO3HaHME Kak HayKa O SIBJICHUSAX M 3aKOHaxX IPHUPOJBI BKIIOYAET TAKXKE OJHY M3
BAKHEUIINX OTPACIIe — XUMHIO.

XuMusi — Hayka O BELIECTBAaX, HUX COCTaBe, CTPOEHUM, CBOWCTBax, IMpoleccax Ipe-
BpallleHUs, UCIOJIb30BaHUN 3aKOHOB XUMHUHM B MPAKTUYECKON NIE€ATENbHOCTH JIIOJIEH, B CO3JIaHUU
HOBBIX MAaTE€pPHAJIOB.

buonorus — cocraBHasg 4acTh €CTECTBO3HAHUA. JTO HayKa O )KMBOW npupoje. OHa u3ydaer
pacTUTENbHBIN, )KUBOTHBIH MHUP U YEJIOBEKa, MCIONb3Ys KaK COOCTBEHHbIE METOBI, TAK M METO/IbI
IpyrMX HayK, B YacTHOCTH (PHU3MKH, XUMHUHU W MaTEeMaTHKU: HAOIIOJEHUS, SKCIEPUMEHTHI,
UCCIIEIOBaHMS C MMOMOIIBIO CBETOBOTO M AJIEKTPOHHOI'O MHUKPOCKOINA, 00pabOTKY CTaTUCTHUECKUX
JAHHBIX METOJaMH MaTeMaTH4YeCKOW CTAaTUCTHKU U JAp. buosiorus BbISBISET 3aKOHOMEPHOCTH,
IPUCYIIUE KU3HU BO BCEX €€ MPOSIBICHHUIX, B TOM YHUCIIe OOMEH BEIECTB, POCT, Pa3MHOKEHHE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTD, BOJIIOLUIO U JIp.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OPraHU3AlMIX, PEeaU3yIOINX 00pa30BaTeNbHYIO
nporpaMmmy cpeaHero ooiero oopazosanus B nmpenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
oOmiero o0pa3zoBaHMs, HM3y4yaeTcs HMHTErpUpOBaHHas ydeOHas aucuuiuiiHa «EcrecTBo3HaHue»,
BKJIIOUAIOLIasl TpU paszfelia, o0aiaronue OTHOCUTENIbHON CaMOCTOATENbHOCTBIO U I[E€JIOCTHOCTBIO
— «Dusukay, «Xumusn», «buosorus» — 4T0 HEe HApyLIaeT IPUBBIYHYIO JIOTHKY €CTECTBEHHO-
Hay4YHOI0 00pa30BaHMs CTYJICHTOB.



I[Ipu  ocBoenun  cnenuanbHOcTed  CIIO  conManbHO-3KOHOMHUYECKOTO  MPOhuUIs
npodeCCHOHATBLHOTO 00pa30BaHMs E€CTECTBO3HaHME H3yyaercs Ha 0a3zoBoM ypoBHe DPI'OC
cpeaHero o01ero oopa3oBaHus ¢ yUETOM ClIeHU(PUKU OCBAaUBAEMOM CHEIIMATILHOCTH.

OTO BBIpaXKaeTcsl B COACP)KaHUU OO0YUYCHHUs, KOJTMUECTBE YACOB, BBIJCIAEMBIX HAa U3yUEHHUE
OTJENBHBIX TEM IPOrpaMMbl, INIyOWHE HX OCBOEHHs OOydarolMMHCA, OObEeME M Xapakrepe
IIPaKTUYECKUX 3aHITHUM.

B npouecce peanuzanuu cofep:kaHus yueOHOH AMCHUIUIMHBI «ECTECTBO3HAHUE» 3HAUYUMO
u3yueHue paszaena «DPu3MKa», KOTOPHII BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHCTEMY 3HAaHUH 00
OKpY’KarolleM MHpe. JTOT pa3Jiell SBISAETCS CUCTEMOOOPA3yIOIIUM JUIsl APYTUX Pa3/iesioB yueOHOH
JUCHUTUIMHBL, TIOCKONBKY (DU3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE COJCPIKaHHS KypCOB XMMHUU H
Ouosnoruu.

[Tpu n3ydenun yueOHOro Marepuaia o XuMHH U OMOJIOTUH 11eTIeCO00pa3HO aKI[EHTHPOBATh
BHUMaHHE 00yYaroIluXcs Ha JKU3HEHHO BA)XKHBIX O0BEKTax MPHUPOJbl U OpraHU3MeE 4yelloBeKa. JTO
runpocdepa, atmochepa u Ouochepa, KOTOpble pacCMATPUBAIOTCS C TOUKH 3PEHHUS XMMHYECKHX
COCTaBOB U CBOWCTB, UX 3HAUCHUS JUISl dKU3HEIEATEIbHOCTH JIFOJIEH, 3TO COiep)KaHUEe, OCBELIaroIee
POJIb BaKHEHIINX XUMHYECKHX DJIEMEHTOB B OpPTaHU3ME YEIOBEKa, BOIPOCHI OXPAHBI 3/I0POBbS,
npopMIAKTUKU 3200J€BaHUN M BPEIHBIX MPUBBIYEK, MOCIEICTBUNA HM3MEHEHMs Cpe/ibl OOMTaHUS
YeNoBeKa Ui 4YeJI0BEYECKON ITMBHIIN3AIIHH.

3aMeTHOE MECTO B COJEpKAHUU y4eOHOH NUCLUIUIMHBI 3aHMMaeT yuyeOHbIM marepuai, He
TOJBKO (DOPMUPYIOMINK €CTECTBEHHO-HAYYHYI0 KapTUHY MUpPA Y CTYACHTOB, HO M PAaCKPBIBAIOIIHIA
IPAaKTUYECKOe 3HAYEHHE €CTECTBEHHO-HAay4YHBIX 3HAHMM BO BceX cdepax >KU3HU COBPEMEHHOIO
oOuiecTna.

B nenom yuebnas nucuuminHa «EcrecTBo3HaHME», B COIEpKaHMM KOTOPOM BeIyLIUM
KOMITOHEHTOM SIBJIIFOTCS HAyYHbIE 3HAHWUS W HaydHBIE METOMABI TO3HAHUS, IMO3BOJISIET cdop-
MHUPOBaTh y OOy4YaIOUIMXCS LEJIOCTHYI0 €CTECTBEHHO-HAYYHYIO0 KapTHHY MHUpa, IpOOYAUTh y HUX
HMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHWE K H3y4aeMOMYy MaTepHally, TOTOBHOCTh K BBIOOPY
JeMCcTBUM ONpeeIeHHONM HaIlpaBleHHOCTH, YMEHHE KpPUTHYECKH OIICHWBAaTh CBOM M 4YyXKHE
JIEUCTBUS U IOCTYTIKH.

WuTerpupoBanHoe cojiepkaHue y4eOHON AMCHUIUIMHBI TMO3BOJIAET MpernofaBareisM (u-
3UKH, XWUMHUU WM OWOJIOTUM COBMECTHO OPraHM30BaTh H3YYEHHE €CTECTBO3HAHUS, HCIIONB3Ys
UMEIOIIMECS YaCTHBIE METOAMKH ITPETOIaBaHus MpeIMeTa.

Nzydenune oOmeoOpa3oBaTenbHON y4eOHON AUCIMIUIMHBI «EcTecTBO3HAaHME» 3aBepIIaeTcs
HOJBEICHUEM HTOroB B (¢opMme Iud(epeHIUpOBaHHOTO 3adyeTa B paMKax IMPOMEXYTOUHOU
aTTecTaluu CTyJIeHTOB B mpouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momyueHuem cpeaHero
o011ero o0pa3oBaHus.

3 MecTo y4yeOHO# AMCHUIINHBI B Y4eOHOM IJIaHe

VYuebnas mucuuiuinHa «EcTecTBO3HaHME» SIBIIETCS Y4€OHBIM MPEAMETOM IO BBHIOOPY M3
obOsi3arenpHOM  TpeaMmeTHoW oOmactu  «EctectBenHsie Haykm» @DI'OC  cpempnero ooOmiero
o0Opa3oBaHusl.

B npodeccuonanbHbIx 00pa3oBaTeNbHBIX OPraHU3aLUAX, PEATH3YIOMUX 00pa30BaTEIbHYIO
nporpaMMy cpesHero oomero oopaszoBanus B npesenax ocsoeHust OITOIT CIIO Ha 6a3e 0CHOBHOTO
o0mrero oOpazoBaHus, ydueOHast TUCIAILINHA «EcTtecTBO3HAHMEY W3y4aeTcs B
obmeoOpa3oBarenbHoM nukie ydebHoro tuiaHa OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIETrO
00pa3oBaHus ¢ MOJyUYeHHEM cpeHero oomiero oopasosanus (ITTICC3).

B yue6nbix manax [IIICC3 mecto yue6HO#M nucuuruinbbl «EcrecTBO3HaHUE» — B cOCTaBe
0011e00pa3oBaTeabHbIX YUYEOHBIX JUCHUIUIMH IO BBIOOpPY, (QOpPMHUpPYEMBIX H3 00s3aTeNbHBIX
npeametHeix obnacreir @I'OC cpennero obmero obpaszoBanus, s crenuansHocTeit CIIO
COOTBETCTBYIOIIETO TPOdrIst MpodhecCHOHATHFHOTO 00pa30BaHUS.



4.Pe3yabTaThl 0CBOCHUS Y4€OHOM T CIUTIINHbBI

TpeGoBanusi K MpEeIMETHBIM pe3yJbTaTaM OCBOEHHMsS HMHTEIPUPOBAHHOIO Yy4eOHOro
npeameta "EcTecTBo3HaHME" TOJKHBI OTpaXKaTh:

- c(hopMUPOBAaHHOCTh MPEACTABICHUI O LEIOCTHOM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHE MUPa, O IPUPOJE KaK €IUHON LIEJIOCTHON CUCTEME, O B3aUMOCBSI3U UEJIOBEKA, IPUPOJIbI U
o011ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHbIX MaciiTabax BeeneHHoii;

- BIAJICHHE 3HAHUSAMU O HauOoJiee BAXKHBIX OTKPBITUAX M JOCTIDKEHHSIX B OO0JIACTH
€CTECTBO3HAHHUS, NOBJIMABIINX HA 3BOJIOLUIO IIPEICTABICHUN O MIPUPOJE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHii;

- ¢(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITHh €CTECTBEHHOHAYYHbIC 3HAHUS JJIS OOBACHEHMS
OKPY’KaIOIIMX SIBJICHUH, COXpAaHEHUS 37J0POBbs, 00ECTIeUeHUsI Oe30MaCHOCTH JKU3HEAEATEIbHOCTH,
OepeKHOro0 OTHOLIEHUS K MPHUPOJIE, PAllMOHAIBHOIO IPUPOJOIOIb30BaHUSA, @ TAK)KE BBINOIHEHUS
POJIH TPaMOTHOTO OTPEOUTETIS;

- c(OPMHPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJIe IO3HAHUs MPUPOJBI U CPEICTBAX
U3Y4YEHHUs] Meramupa, MakpoMMpa M MHUKPOMMpA; BIJIAJICHHME IPHUEMAMHU E€CTECTBEHHOHAYYHBIX
HaOJI01eHUH, ONBITOB UCCIIEIOBAaHUN U OLIEHKH JIOCTOBEPHOCTH IOJIyUYEHHBIX PE3YJIbTaTOB;

- BJaJICHUE MOHATUHHBIM alNapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOLUIMM [103HABATh MUD,
y4acTBOBaTb B JMCKYCCHAX II0 €CTECTBEHHOHAy4YHBIM BOIIPOCAM, MCIIOJIb30BaTh pPAa3IMUHBIC
UCTOYHUKA WH(POPMALUU JUIS TOJITOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKHM OTHOCHTHCSA K
coobuienusasmM CMU, coneprxaiium HayuHY0 HH(OPMALHIO;

- c()OpMUPOBAHHOCTh YMEHUN MOHMMATh 3HAYUMOCTb €CTECTBEHHOHAYYHOT'O 3HAHUS Jis
KaX/I0r0 4eJoBeKa, HE3aBUCHMO OT €ro NpogeCCHOHAIbHOM JEATEeNIbHOCTH, pa3nuyarb (akThl U
OLICHKHM, CpaBHHMBAaTh OLICHOYHBIC BBIBOJbI, BUAETh HX CBSA3b C KPUTEPUSMHU OLEHOK M CBA3b
KPUTEPUEB C ONPEAEICHHON CUCTEMON LIEHHOCTEHN.

OcBoeHue cojiepkaHusi yuyeOHOM aucuuIUIMHbl «EcTecTBO3HaHME» OOecreuyuBaeT J10CTU-
JKEHHUE CTYyEHTAMU CJIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

- YCTONYMBBIM HHTEPEC K UCTOPUU U IOCTUKEHUSM B O0JIACTH €CTECTBEHHBIX HAYK, YyBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKU;

TOTOBHOCTh K MPOJIOJDKEHHIO 00pa3oBaHMs, MOBBINICHUIO KBaIM(UKALUU B HM30paHHOM
npoheccCuoHaNBbHOM NeSTENIbHOCTH C UCIIOJIB30BaHUEM 3HAHUI B 00JIaCTH €CTECTBEHHBIX HaYK;

- 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHILMI B 00JaCTU €CTECTBEHHBIX HAayK JUIs
YyeJloBeKa U 0OIIEeCTBa, YMEHUE HCIOJIb30BATh TEXHOJIOTMYECKHE TOCTHXKEHUS B 00JAaCTH (PU3UKH,
XUMHH, OMOJIOTMU JUIS TOBBIIIEHUS COOCTBEHHOI'O MHTEIIEKTYalbHOTO Pa3BUTHS B BbIOpaHHON
MpoeCCHOHAIBHON JESTENHHOCTH;

- YMEHHME NPOAHAIN3UPOBATh TEXHOTEHHBIE IOCIEICTBUS I OKpYXKAIOIIEH Cpeapl,
OBITOBOM M TTPOU3BOACTBEHHOM EATEIILHOCTH YEJIOBEKA;

TOTOBHOCTh CAMOCTOSITENIFHO JTOOBIBATH HOBBIE Uil CE€0sl €CTECTBEHHO-HAYUHbIE 3HAHMS C
MCIIOJIb30BAHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(GOpMAIUY;

YMEHHME YIPaBJISATh CBOEH ITO3HABATEJIBHOM JESITEIBbHOCTBIO, IMPOBOJIUTH CaMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOT'O Pa3BUTHS;

- YMEHME BBICTpPAaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMAaHJE IO PEUICHUIO
0o0IMX 3a7a49 B 00JIaCTU €CTECTBO3HAHHS;

-Oco3Haromuit ce0s rpaXkIaHuHOM U 3alIUTHUKOM BEJTMKOM CTpaHbI

-Ilonynapuzauun Hay4yHbIX 3HaHUW cpeau getel (LleHHOCTM Hay4YHOTO TMO3HAHMS)
MupoB033peHUYECKUX MTPEICTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U COCTABJISIFOIIMX OCHOBY JJISi IOHMMaHUS CYIIHOCTH HAay4YHOH KapTUHBI MHUpA; IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPO/IbI, B3aUMOCBS3SX YEJIOBEKA C IPUPOIHON CpesoH, O
pOJIU IIpeMeTa B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH; MO3HaBaTeIbHBIX MOTHBOB, HAaIIPaBJIEHHbBIX Ha
NOJyYeHHE HOBBIX 3HAaHUM 1O TpeaAMeTy, HEOOXOMUMBIX Ui OOBSCHEHHS HAOII0AaeMBIX
IPOLIECCOB U SIBJICHUMN; MO3HABATEIbHOW M MH()OPMAIMOHHOW KYyJBTYPhl, B TOM YHCJIE HaBBIKOB
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CaMOCTOSITENIbHOW paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEpPaTypoil, JOCTYNHBIMU
TEXHUYECKUMHU CPEJCTBAMU MH(POPMALMOHHBIX TEXHOJOTH; HHTEpeca K 0O0yYCHHIO M MO3HAHMIO,
1r0003HATEITLHOCTH.

-DKOJIOTUYECKOT0 BOCIIMTAHHS SKOJIOTUYECKU 11e1eCO00Pa3HOro OTHOUICHUSK MPUPOE KaK
ucToyHuKy JKnu3Hu Ha 3emiie, OCHOBE €€ CyIECTBOBaHMS, ITOHMMAaHMs LEHHOCTU 3J0POBOrO U
Oe3omacHoro oOpasza KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MUYECKOMY U
ICUXUYECKOMY 3[JOPOBbIO, OCO3HAHMS LIEHHOCTH COOIIOIEHUS paBUJl O€30I1aCHOTO MOBEACHUS U
paboTe ¢ BemlecTBaMM, a TaKKE€ B CHUTyalUsX, YIpOXKArOIIMX 3J0POBbI0 M JKU3HU JIIOJEH;
CHOCOOHOCTH HPUMEHATh 3HAHMS, IOJTy4aeMble NPU W3yYEHUM NpeAMeTa, Ui pelleHus 3ajad,
CBS3aHHBIX C OKPY’KaIOIEW NPUPOIHOM CPEOH, NMOBBILIEHUS YPOBHS JKOJOTMYECKOU KYJbTYpHI,
OCO3HaHMsI IN100ATBHOIO XapaKkTepa 3KOJIOIMYECKUX MPOoOJeM M MyTeH UX pelleHUs MOCPeICTBOM
METOJIOB IPEAMETA;

MEKIIPeIMETHBIX:

- OBJIQJICHUE YMEHUSMU U HAaBbIKAMU PA3JIMYHBIX BUOB 103HABATEIBHON NEATEIBHOCTH IS
M3Y4EHHUs Pa3HbIX CTOPOH OKPY KAIOIIEro eCTECTBEHHOIO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMs (HAOJIOIEHUS, HAYYHOI'O SKCIIEPUMEHTA) IJIs
U3Y4YECHHs Pa3IMUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, C KOTOPBIMH BO3HHKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

- YMEHHME ONpeAeisATh LEeIM M 33Ja4d JeATeIIbHOCTH, BBIOMpATh CpeACTBA A UX
JIOCTUKEHUS Ha MTPAKTUKE;

- YMEHHME HCIOJb30BaTh PA3JIMYHBIE HCTOYHUKU JUIsl TOJIYYEHHsS] €CTECTBEHHOHAYYHOU
nMH(pOpMaLMU U OLEHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTH)KEHHUS ITIOCTABJICHHBIX LIEJIel U 3a/ay;

NpeIMeTHbIX:

- c()OpMUPOBAHHOCTh YMEHUN MOHMMATh 3HAYUMOCTb €CTECTBEHHOHAYYHOT'O 3HAHUS Jis
KaX/I0r0 4eJloBeKa, HE3aBUCHMO OT €ro NpogeCCHOHAIbHOM JeATEeNIbHOCTH, pa3nuyarh (akThl U
OLICHKHM, CpaBHUBAaTh OLIEHOYHBIE BBIBOJbI, BUIETb WX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBS3b C
KPUTEPUSMH C OIPEIEIEHHON CUCTEMON LIECHHOCTEH;

- BJAJICHHWE 3HAHUSMU O HamOoJiee BAXKHBIX OTKPBITUSAX W JIOCTHXKEHUSX B o0nactu
€CTECTBO3HAHMSI, NOBJIMABIINX HA 3BOJIIOLHUIO MIPEICTABICHUNA O NPUPOJE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHIi;

- c(OpMHUPOBAHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYUHbIE 3HAHUA JUIsI OOBSICHEHUS
OKpYXaloIIMX SIBJICHUH, COXpAaHEHUS 3/I0pOBBs, o0ecrieueHus: 0€30aCHOCTU KU3HEAESTENbHOCTH,
OepeKHOr0 OTHOIIEHUS K MPHUPOJIE, PAllMOHAILHOTO MPUPOIOIONB30BaHMS, @ TAK)KE BBIMOIHEHUS
pOJIM TPaMOTHOT'O IOTPEOUTENS;

- c(OPMHPOBAHHOCTh MPEACTABIECHUI 0 HAYYHOM METOJIe NMO3HAHMsI IPUPOABI U CPEICTBAX
U3Y4YEHHUs] Meramupa, MakpoMmMHpa M MHUKPOMHpA; BIaJIeHUE TpUEMaMH €CTECTBEHHOHAYyYHbIX
HaOJr01eHU , OMBITOB, UCCIIEJOBAHUI U OLIEHKU JOCTOBEPHOCTH MOJYUYEHHBIX Pe3yJIbTaTOB;

- BJIaJICHUE MOHSTUWHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOLIUM O3HABaTh MUD,
y4acTBOBaTh B JHCKYCCUSIX II0 €CTECTBEHHO-Hay4YHBIM BOIPOCaM, HCIIOJIb30BaTh pa3IMyYHbIC
UCTOYHUKNA WHGOpPMAIMU JJIs TOJATOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K
coobuienusmM CMU, conepxamum HayuHY0 HH(OPMAIIHIO;

- ¢(OpMHUPOBAHHOCTh YMEHUH MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO 3HAHUA AJIs
KaX/IOTO YeJIOBEKa HE3aBUCHMO OT €ro MpoQecCHOHATIbHON AEATENIbHOCTH, pa3inyaTh (akTbl U
OLICHKH, CpaBHHMBAaTh OIICHOYHBIE BBIBOJbI, BUAETh HX CBSA3b C KPUTEPUSMHU OLEHOK M CBA3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LICHHOCTEH.

5 Conep:xanue yueOHOM AU CUUIIMHBI

BBeaenne

Qu3zurka — gyHoamenmanvHas Hayka o npupode. ECTECTBEHHO-HAYYHBIA METO]T TIO3HAHUS,
€ro BO3MOKHOCTH Y TPAHMI[bI MPUMEHUMOCTH.



EnuHCTBO 3aKOHOB MPUPO/IBI M COCTaBa BeliecTBa BO BeenenHoi. OTKpBITHSA B PU3NKE —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOICTBA.

MexaHunka

Kunemamuka. Mexanuueckoe osudxcenue. Cuctema orcuera. Tpaekropus asuxenus. I1yTs.
Ilepememienue. PaBHOMepHOEe mpsAMosiuHEHOE JnBMXeHUe. Ckopoctb. OmHocumenbHOCMb
MexaHuyeckoeo 08udiceHus. 3aKOH CIOXKEeHUs cKopocTei. CpedHsas ckopocms npu HepasHOMepPHOM
osuoicenuy. MIHOBEHHAsi CKOPOCThb. PaBHOYCKOpeHHOE MPSMOJIMHEHHOE JABIKEHHE. Y CKOpEHHE.
Csoboonoe naoenue men. Juuamuxa. Macca u cuna. Bzaumooeticmeue men. 3aKOHBI TUHAMUKU.
Cwiibl B IpUPOJIE. 3AKOH 6CEMUPHO20 MALOMEHUs. 3aKOHbl cOXpaneHus 6 mexanuxe. IMmynec Tena.
3aKOH COXpaHEHHs] HUMITyibca. PeakTuBHOe nBWXeHUE. Mexanuueckas paboma. Mowmnocme.
Mexanuueckaa suepeus. Kunemuueckasi sHepeus. Kunernueckas »dHeprusi u  padora.
[ToreHunanbHast SHEprusi B IPaBUTALMOHHOM II0Ji€. 3aKOH COXPAHEHMS IIOJHOM MEXaHW4ECKOU
sueprun. KontponsHas padbotaKPNe ] Mexanuueckoe 0sudicerust.

JemoHcTpanunn: OTHOCUTEIBHOCTh MEXAHUUYECKOTO IBUKEHU . Bripl MexaHnueckoro
JIBUKEHUS. VIHEpTHOCTD Tesn.3aBUCUMOCTh YCKOPEHUS TeNa OT €ro MacChl M CHIIbI, IEUCTBYIOIIEH HA
T€10.PaBEHCTBO U MPOTUBOIOJIOKHOCTD HAIIPABJICHUS CUJI JEHCTBUS U
nporuBoericTBus. HeBecomocTs. PeakTuBHOE IBH)KEHHE, MOJIEINb pakeTbl. I3MeHeHue s3Hepruu npu
coBepuieHnn padotel.[Ipe3enTanum, BugeoMarepraisl, y4eOHbIe TaOIUIIbI, TUIAKATH, IIOPTPETHI
BBIJAIOLIMXCS YUEHBIX 10 TeMe: «MeXaHuKay.

IIpakTnyeckune 3aHATHA

[Ipaktuueckoesanstue [13 Nel Hccnedosanue 3asucumocmu cUivl mpeHus om eeca meid.

CamocTosiTeIbHAsI OATOTOBKA: YcmHoe coobwenue «Martepus, GOpMBI ee TBUKCHUS U
cylecTBoBaHUs». Onpedenums npoekyuu 6eKmopos Ha KoopouHamuuvle ocu. Paboma c 3axonom
cnoxcenusn ckopocmetl. Cocmasnenue madauysl «/lgudicenue no eepmuraiu» Ycmuoe coobujerue
«MckyceTBO U npoliece MO3HaHUA». 3anoaiHums madauyy no meme ypoka. Cocmagnenue cxemuvl no
meme ypoKa.

OCHOBBI MOJICKYJISIPHOM (DM3MKH M TEPMOAUHAMHKH

Monexynapnasa ¢uszuka. ATOMUCTHYECKass TEOpHUsl CTpoeHHs BeulectBa. HabOmionenus u
OMBITHI, IOATBEPXKIAIOIIUE aTOMHO-MOJIEKYJIIPHOE CTPOEHHUE BemecTBa. Maccel U pa3Mepsl
MoOJIeKyNl. Tennogoe oOeudxcenue uacmuy eeujecmséda. bBpoyHOBCKoe IBIKEeHHE. MoeanbHbll
eaz. Temnepamypa kax mepa cpeOHel KUHeMU4ecKoU SHepeuu yacmuy. Ypasnewue cocmosuus
U0eanbHo20 easa. Mooenw HCUOKOCMIU. [ToBepxHOCTHOE HATSDKEHUE u
cmauuBanue. Kpucmaniuueckue u amop@Huvle sewjecmsa.Tepmoounamuxa. BHympenuss suepeus.
Pabora w TemnmooTnaya Kak CcHnocoObl W3MEHEHMs] BHYTpEHHEW »JHepruu. [lepgwviti 3axou
mepmoounamuxy. TennoBble MalTUHBI U UX IPUMEHEHUE.

HemoHcTpanuuu: JIBuxenne 0poyHoBckux yactull. Juddysus. ABiaennst noBepxHOCTHOTO
HaTsDKeHUs U cMaunBaHus. Kpucramnel, amopHbIe BEIECTBA, KUIKOKPUCTATUIMUECKHE
tena.VI3MeHeHne BHyTpeHHE! S3HEpTUH TeJ MPpU coBepilieHnu pabdotsl.lIpesenranun,
BUJICOMAaTEPHAIIbI, yueOHbIC TAOMUIIBL, TUTAKATHI, TOPTPETHI BBIIAIOIIUXCS YICHBIX 110 TEME:
«OCHOBBI MOJIEKYJISIpHON (U3HUKHN U TepMoauHaMUKu»KoHTponbHas padora KPNe2 OcHosbi
MONEKYIAPHOU UIUKU U TNEPMOOUHAMUKU.

CamocrosiTeibHAs TNOATOTOBKA:3anoiHumes mabauyy no meme ypoka. Koucnexm
yuebHo2o mamepuana no meme ypoxa. Koncnexm yuebnoco mamepuana no meme ypokaycmmoe
coobwenue «HaHOTEXHONOTUS KaKk NPUOPUTETHOE HANpaBiIeHUE pPAa3BUTUS TPOU3BOJACTBA B
Poccuiickoit ®enepauuny. Koucnekm yuebrnozo mamepuania no meme ypoxa.

OCHOBBI 3/1€eKTPOANHAMUKH

Onexmpocmamuka. Bzaumooeticmeue 3apsasxcennvix men. DIEKTPUYECKUH 3apsan. 3aKoH
COXpaHEHUs DIeKTpuueckoro 3apsana. 3axon Kynowma.Onexmpocmamuueckoe none.OcHogHbie
XapakxmepucmuKku U c6a3b MexHcoy Xapakmepucmukamu 1eKmpuyecko2o nos.llocmosnusiil mox.
Ilocmosannwiti snekmpuueckuii moxk. Cuina TOKa, HaNpsHDKEHHE, 3JIEKTPUUECKOE COMPOTHUBIICHUE.
3axon Oma Ans ydacTka dJeKTpudeckol menu.Pewenue 3a0ay na npumenenue 3akona Oma s
ydacTtka uenu.Maenumnoe noie. MarHuTHOE IOJIE U €r0 OCHOBHBIE XapaKTEPUCTUKH. /[[eiicmeue
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MAcHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. 3aKOoH Awmmepa. JIinexkmpoosucamens.Aenenue
INEKMPOMASHUMHOU UHOVKYUU.

HeMoHcTpanuu: OnekTpusanusa Ten.B3aumoneiictBue 3apstkeHHbIX — Tesn.HarpeBanue
IPOBOAHMKOB ¢ TOKOM.OmnbIT Opcrena.BzanMonelictBue NpoBOJHUKOB ¢ TOKOM.JlelicTBue
MarHUTHOT'O MOJIS Ha IPOBOJHUK ¢ TokoM.Pabota snektponBurarens. IBieHue 3IeKTPOMarHUTHON
WHAYKIHH.

[Ipe3enTanuu, BUAeOMaTepuanbl, yuyeOHbIE TaOMUIbl, IJIaKaThl, MOPTPETHI BBIIAIOLIUXCS
yueHbIX 1o Teme: «OcHOBbI snekTpoauHamMuku». KoHtponbHas pabora KP  Ne3Ochoswi
INeKMPOOUHAMUKU.

IIpakTHyeckue 3aHATHA

[Ipaktuueckoe 3ansarue 113 No2 Cbopka snekmpuyeckoll yenu, U3MEPEHHUE CHIIBI TOKA H
HAIPSDKEHUS Ha €€ Pa3IMUHbIX yYacTKax.

CamocrosiTeibHAS  MOATOTOBKAa:  Ycmwuoe  coobowenue  «HaHoTexHosorus — Kak
IPUOPUTETHOE HANIpaBlIeHUE Pa3BUTUS Hayku». CocmaeneHue cxemvl no meme ypoka. Ycmuoe
coobweHue«Du3nueckue METOJbl HCCICOBAHHS IMaMATHUKOB UCTOpUN». Koucnexm yuebno2o
mamepuana no meme ypoka. Cocmagums u pewums 3a0ayy no meme ypoxka. Ycmmuoe coodbwenue
«Dusznueckne METOAbl MCCIEAOBAHUA NAMSATHUKOB apXUTEKTYpb». Koncnekm  yuebHo20
Mamepuana no meme ypoxa.

Koneb6anus n BOJIHBI

Mexanuueckue xonebanus u eonnvl. CBoOO HBIE KoJeOanus. [lepuon, yacToTa u aMIuMTyaa
konebanuii. ['apmonnyeckue kosneOanus. MexaHUYECKUE BOJHBI U UX BUIbL. 3BYKOBBIC BOJIHBIL.
VYibTpa3ByKoBblE  BOJHBL.  YJIBTPa3ByK M €ro  HCIOJb30BAaHME B MEIULMHE U
TEeXHUKE.DleKmpomacHumHvle Konebanus u 60.1ubl. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.
KonebaTenbHBI KOHTYp. OJEKTPOMArHUTHOE TMOJ€. OJIEKTPOMArHUTHBIC BOJHBL CKOpPOCTh
3JIEKTPOMArHUTHBIX BOJIH.Ceemoegvie 6onnbl. PazButue npencTaBIeHUd O MPUPOJE CBETA. 3aKOHBI
OTpa)KEHHUs U NpeoMIIeHUs cBeTa.JInH3bpl. PopMyra TOHKOM JIMH3BI.

Hemonctpauuu: Konebanuss MaremMaTHyeckoro U TNPYKUHHOTO MasTHUKOB.PabGora
anekTporeHeparopa.Mzmyuenne W 1npuemM 3JIEKTPOMarHUTHBIX — BOJIH.PagmocBs3b.Paznoxenue
6enmoro cera B chnektp.MHTepdepenuus u audpakuus csera.OTpakeHHe U IpeIOMIICHHE
cBeta.Ontuueckre npubopsI.

IIpe3enTanuu, BuieoMaTepHaibl, yyeOHble TaOIMIbI, IJIaKaTbl, MOPTPETHl BBIIAIOLINXCS
yueHbIX 1o TeMe: «KonebaHus u BOJIHbBI

IIpakTHYecKkue 3aHATHS

[IpaxTuueckoe 3ausatuelI3Ne3 Hzyuenue xonebanuii mamemamuyecko2o MAasimHuKa.

CamocrosiTeibHAA MOATOTOBKA: YemHoe coobouenue «Pu3nka B COBPEMEHHOM IIUPKEH
Yemnoe coobwenue «®usnka 1 My3bIKaTbHOE HCKYCCTBOY
DJileMeHTbl KBAHTOBON (u3uku. ODremenmuvl keanmoegou ¢usuxku. KBaHTOBbIE CBOWCTBa
ceera. KBanroBas runoresa ITnanka. @ortoanexkrpuueckuit s3gpdext.dusnka aroma. Moaenu
ctpoenust atroma. OnbiT Pesepbopna. Quzuxka amommuozo sopa u snemenmapruvix yacmuy. CoctaB u
CTpPOEHHE aTOMHOrO snpa. PagnoakTuBHOCTE. PagMoakTHBHBIE M3Iy4eHHMsS U UX BO3JEHCTBHE Ha
kuBble opranu3mbl. KontponbHas paGotaKPNe4d Konebanmus u 60nHbl. IAEMEHTHl KBAaHTOBOU
bu3uKH.

Hemonctpauuu: @otordpdexr.dorornement.M3nyuenne nazepa.Jluneituateie criekTpsl
pa3anyYHbIX BenlecTB.CUeTYMK HOHU3UPYIOIINX U3ITYyYEHHUH.

[IpesenTanuu, BUAeoMaTepuanbl, yuyeOHbIE TaOJUIbI, IMJIAKaThl, MOPTPETHI BBIIAIOLIUXCS
yueHbIX 1o Teme: «KonebaHust 1 BOIHBDY

IIpakTuyeckue 3aHATHSA

[Ipaktuyeckoe 3austue 113 Ned Hzyuenue unmepgepenyuu u oughpaxyuu céema

CamocrosiTejibHasi MOATOTOBKA:[/0060pKa dononrnumenvroeo mamepuana k I13. Ycmuoe
coobuenue « Llgemomysvikay.

BcesienHas v ee 3BOTIOLUS.
Cmpoenue u pazsumue Bcenennoti. Monens pacuupsitoieiics Beenennoit. Ilpoucxoxnenue

10



Comneynoii cuctembl. CoBpeMeHHas (pu3nueckasi KapTHHA MUPA.

[Ipe3enTamuu, BUIeOMaTepHaibl, yuyeOHbIe TaOJMIIBI, IJIAKaThl, MOPTPETHI BBLIAIOLINXCS
YUYEHBIX 10 TeMe: «BcelleHHas U ee IBOIIOLMS»

CaMocTosiTeIbHAsI  MOATOTOBKA:Ycmuoe  coobujenue«bUOTEXHOMOTUSI W TEHHAas
WHXXEHEPUST — TeXHOJoTuu X XI Beka»

Xumus

Beenenne Xumuueckas kapmuna Mmupa,Kak CcoCmMasHas YAacmb ecmecmeéeHHO-HAYYHOU
KapTuHbl Mupa.Poms XumMuM B KH3HM COBpeMEHHOro oobuiectBa.llpuMeHenne mocTHXeHUN
COBPEMEHHOM XMMHUM B TYMaHUTapHOU cdepe nesTesnbHOCTH 00mIecTBa. XMMUUYECKOE COJIepKaHHUe
yueOHOM nucuuiuiMHbl «EcrecTBo3HaHue» mnpu ocBoeHuu crenuanbHoctedl CIIOconuanbHoO-
9KOHOMHYECKOT0 U TYMaHUTapHOTro poduiieit npodeccuoHanbHOro 00pa3oBaHusl.

CamocrositeibHas noaroroBka: Cocmasnenue cxemol no meme ypoka.

Oo01masi u Heopranm4yeckasi XuMUs

Ocnoenvie nouwsmus u 3axkonvl xumuu. Ilpenmer xumuu. BemectBo. Atom. Moekyina.
XuMHUUECKUH 351eMeHT U (opMbl ero cyiiecTBoBanus. [IpocTeie u cinoxHble BemecTBa. OTpakeHue
XUMHUYECKHX CIOKETOB B IIPOU3BEICHUAX XY/10)KECTBEHHOM JINTEPATYPbI U HCKYCCTBA

Hemonctpaunu:Habop monenelr atomoB u Mojekyi.M3mepenue BemectBa. OCHOBHBbIE
3aKOHbl XUMUHU. Macca atoMoB U MoJieKyl1.OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJISIpHAs. Macchl.
KomnuectBo BemiectBa. Ilocrosinnas Asoraapo. MomsipHas Macca. 3akoH ABorajgpo. MoisspHblid
00beM razos.KonnuecTBeHHbIE U3MEHEHHSI B XUMUHN KAaK YaCTHBIM ciiydyall 3aKOHOB Iepexojia KoJiu-
YECTBEHHBIX U3MEHEHUH B KaueCTBEHHbIE. MIIIIOCTpanuy 3aK0Ha COXPaHEHUsI MacChl BELIECTBA.

[Ipe3enTtanuu, BuUAeOMaTepHaibl, y4yeOHbIe TAOIHIBI, IJIAKATHI, IMOPTPETHl BBIIAIOLIIXCS
yueHblX 10 TeMme: «OCHOBHbIE TIOHATHUS U 3aKOHbl XUMHW». [lepuoouueckuii 3aKoH u
Ilepuoouueckas cucmema xumuueckux snemenmos J1. I. Menneneesa.Otkpeitue Ilepuonnueckoro
3akoHa. Ilepuoguueckass cucrema xumudeckux osaemeHtoB JI. M. Mengeneesa.3nauenue
Ilepnonnueckoro 3akoHa u Ileproguyeckont cuctemsl XuMudeckux 3i1eMeHToB /. 1I. Menneneesa
JUIS Pa3BUTHS HAYKHU U IOHUMaHUs XUMUYeCcKOoH kapTuHbl Mupa. J{. V1. MenaeneeB 06 o6pazoBaHun
Y TOCYJJapCTBEHHOM MOJIMTHUKE.

JemoHcTpauus: Pasnuunbie ¢opmbl [leproandeckoit CUCTEMbl XMMHYECKHUX 3IIEMEHTOB
A .Menneneesa.llpesentanuu, Buaeomarepuanbl, y4yeOHble TaOJMIbI, IUIAKaThl, HOPTPETHI
BBIIAIOIIMXCS YUeHbIX 110 TeMe: «llepnonnuecknii 3akoH u llepnoanueckas cucreMa XMMHUYECKHX
anementoB J[. WM. MenneneeBa». Crpoenue BemiectBa. Koeganenmmnas ce5A3b: HENONApHAs U
nosusipuasi. Monnas céa3v. KaTuoHsl 1 aHMOHBL. Memannuueckas céa3b. Booopoonas censv.

HemoHncTpanusa: OOpa3ipl BEHIECTB U MaTepUaioB C PA3NIMYHBIMU THUIAMH XUMUYECKOU
cBs3u.IlpesenTanuu, BUIeoMaTepualbl, yuyeOHble TaOJIMIbI, IUIAKATBHI, HMOPTPETHI BBLIAIOIIUXCS
yueHbIX 1o teme: «CrtpoeHue BemiectBa». Boma. PactBopbl. Boda 6 npupode, ObITY, TEXHUKE U
Hanpou3BOJCTBE. Puzuueckue u Xumuyeckue ceoticmeéa 600vl. ONpecHEHHE BOJAbl. ArperatHble
COCTOSIHUS BOJIbI U €€ TIePEX0/Ibl U3 OJIHOTO arperaTHOro COCTOSIHUS B IPYToO€.

JemoHcTpanusa:  ®Puznyeckue  CBOWMCTBA  BOJBI:  IOBEPXHOCTHOE  HATSIKEHHE,
CMauMBaHuE.XUMUYECKUE peakuuu. [lonamue o xumuueckou peaxkyuu. THUNBI XUMHUYECKHX
peakuuii. Ckopocms peakyuu u (paxmopwvi, om KOMopwIX OHA 3a8UCUNI.

JemoncTpanust:  XUMHYECKHME  peakluu ¢  BbyaelneHneM  Teriothl.IIpe3enTannn,
BUJIeOMaTepHaIbl, yueOHbIe TaOJIUIIbl, IJIaKaThl, TOPTPEThI BBIJAIOIINXCS YUEHBIX 10 Teme: «Bona.
PactBopei»Heoprannueckue coenuHenusi. Knaccudukanuss HeOpraHMYEeCKMX COEIMHEHHH M HX
cBoiicTBa. Oxcuovl, Kuciomel, ocHoganus, conu.llonstTue o rugponuse coieil. Cpena BOIHBIX
pacTBOpOB  COJIEH: KHCHas, HeUTpaibHasd, IienoyHas. Bomopoanelii mokaszatens pH
pactBopa.Metamsl. Obwue GU3NUecKue U XUMUYECKUE ceoticmea memannos. Hemerannsl. O0mmas
XapaKTepUCTHKA IVIaBHBIX MOATPYII HEMETAJUIOB Ha MMPUMEpPE TrajoreHoB. Bavicheliuue coeounenus
Memainnos u HemMemauios 6 npupooe 1 X03sIMCTBEHHOH eATeIbHOCTH YeloBeKa.MeTaibl U CIIjIaBbl
KaK XyJ0XKeCTBeHHbI Marepuas. CoeIMHEHHS METaIOB KakK COCTaBHAasi YacThb CPEICTB
n300pa3UTEIbHOTO HMCKycCTBa. Hemeramnsl M MX COEQMHEHHUS KaK COCTaBHas 4acTb CPEICTB
n3o0pasuTenbHoro uckyccta.KonrponbHas padora KPNeS Obwas u Heopeanuueckas Xumusl.
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JemoHcTpanuu: B3anmonelicTBie METAIIJIOB ¢ HEMETaJIaMu (IIMHKA C CEPOM, ATFOMUHUS C
Hol0M), pacTBOpaMu KHCJIOT U Ienoudeil.l'opeHne meramioB (LMHKA, JKele3a, MarHus) B
Kkuciopoae.Bzaumoneiicteue  a3oTHOM M KOHIICHTPUPOBAHHOM  CEpHOM  KHCJIOT €
Menbto.BoccTaHOBUTENBHBIE CBOMCTBA METAIIIOB.

[IpesenTanuu, BUAeOMaTepuanbl, y4yeOHbIE TaOJMUIbl, IJIaKaThl, MOPTPETHI BBIJAIOLIUXCS
yueHbIX 110 TeMe: «Heopranndueckue coeiMHEHUSD)

I[pakTuyeckue 3aHATHS

[Ipaktuueckoe 3ausitue 113 Ne5 Onpedenenue pH pacmeopa coneii.

[Ipaktrueckoe 3anstuell3 Ne6 Bzaumooeticmsue memaiios ¢ pacmeopamu KUCiom u coel.

CaMocTosiTeIbHAsI NMOATOTOBKA:Ycmuoe coodouenue «OXxpaHa OKpPYKAIOLIEH Cpeabl OT
XUMHUYECKOTO 3arps3HeHus». Koncnekm yuebOHO20 Mmamepuana no meme YpOKd. 3anoiHumo
mabauyy no meme ypoxa. Ycemuoe cooowenue « Pacmeopwi 6okpye nacy. 3anornums mabauyy no
meme ypoka. Koucnexm yuebnoco mamepuana no meme ypoka. Iloobopka oOononnumenbHo20
mamepuana k I[13. Koncnekm yuebnoeo mamepuana no meme ypoxa.

Oprannyeckasi XumMus

Opranuueckue coenuHeHUsl. (OCHOBHblE NONONHCEHUS MEOPUU CMPOEHUs OPSAHUYECKUX
coedunenuti. MHoOrooOpasue opraHuueckux coenuHeHui. [loHsTue wu30MepHH.YTIEBOJOPOIBI.
Ilpeoenvuvie u nHenpedenvhuvie yeneeo0opoovl. Peakuus nomumepusanuu. [Ipupoousvie ucmouyrHuxu
V2ne6000po0os. YTIEBOJIOPOAbl KaK OCHOBAa MEXIYHApOIHOTO COTPYAHMYECTBA U BaKHEHIIUN
HCTOYHUK dbopmupoBaHus OroKera. P®.Kucnopoaconepxaniue OpraHHYecKHe
BelecTBa./ [pedcmasumenu  KUCI0POOCOOEPAHCAUWUX OPSAHUYECKUX COeOUHeHUll: METUJIOBBIA |
ATHUJIOBBIM CIUPTHI, TIIMIEPUH, YKCYCHAs KUCIOTA. JKUPBI KaK CIOKHBIE 3(PUPBI. AJKOTOIM3M U €ro
OTpaXeHHE B  MPOM3BEIACHHUSIX  XYJIO)KECTBEHHOM  JUTEpaTypbl W H300pa3uUTEIBHOTO
UCKYCCTBa.Yenesoowl:  enokosa,  Kpaxman, — yeunonosza.Asomcooepocawjue  opeanudeckue
coedunenus. Ilonumepsl. AMUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue u Ouonoruyeckas QyHKIUS
OeNKOoB.

HemoHncTpannu:Ilonyyenre 3TuieHa U €ro B3aMMOJEHCTBUE C PAacTBOPOM II€pMaHraHaTa
Kamusi, OpomHoi  Bojoil.KauecTBeHHass  peakuuss Ha  rMuepuH.lIBeTHble  peakuuu
oenkoB./Inacmmaccet u 6onokna. IloHsATHE O TIacTMaccax M XMMHUYECKMX BOJOKHaX. Haty-
panbHble, CHHTETUYECKHE U MCKYCCTBEHHbIE BOJOKHA.llprMeHeHue moinuMepoB B MPUKIAJAHOM H
KJIACCUYECKOM M300pa3UTEeIbHOM UCKycCTBE.Pa3imuyuHble BUJIBI IIIACTMACC ¥ BOJIOKOH.

[IpesenTanuu, BuaeoMaTepuanbl, y4yeOHblE TaOJMUIbl, IJIaKaThl, MOPTPETHI BBIJAIOLIUXCS
yueHbIX mo Teme: «Opranudeckue coenuHeHus»KoHTponbHas pabota KPNe6  Opeanuueckas
Xumust.

CamocrosiTeIbHAs NOATrOTOBKA:YcmHoe coobwenue «VcTtopusi BO3HUKHOBEHHS U
pa3BUTHUSI OpraHUYecKOM Xxumum». Kowcnekm yueOno2o0 mamepuana no meme Ypoka. Ycmmuoe
coobwenue «Kupbl Kak MPOIYKT MUTaHUA». Yemmuoe coobwenue «Jlepuuut Oenka B MUIIEBBIX
INPOAYKTaX U €ro NMpeoJI0JIeHUue B paMKax Ii100anbHON IPOAOBOIBCTBEHHOM IPOTrpaMMBbl».

XuMHMSA U )KU3Hb.

XuMHUs M OpraHu3M 4YeloBeKa. Xumuueckue sjneMeHmuvl 6 opzanusme uenoseka. Opra-
HUYECKUE U Heopranumveckue peniectBa. OCHOBHbIE )KM3HEHHO HEOOXOIUMbIE COSAMHEHUS: OCNIKH,
YTJIEBO/IbI, KHUPbI, BUTAMUHBL. YTJIEBOJIbl — TJIaBHBIM UCTOYHHUK 3HEPTUU OopraHuszma. Poisb sxupoB
B OpranusMe. XO0JIECTEpHH U €ro pojib B 310pOBbE uelloBeka. Munepanvhuvle 6eujecmaa 8 npooyKmax
numanus, nuujegvle 0obasku. CoanancupoBaHHoOe NUTaHUE. Xumus 6 Ovimy. Booa. KauecTBo BOJIBI.
Motwwue u uucmawue cpeocmsea. llpaBuna Oe3omacHOM paboOTBHl €O cpelncTBaMH OBITOBOM
XUMUN.POJTE XMMUYECKHUX AIEMEHTOB B JKM3HU PACTCHHH. YHA00peHUs. XWMHUYECKHE CpPElICTBa
3alUTHI pACTEHUH.

[IpesenTanuu, BUAeoMaTepuanbl, y4yeOHbIE TaOJMUIbI, IJIaKaThl, MOPTPETHI BBIJAIOLIUXCS
YYEHBIX 10 TeMe: «XUMHUS U KHU3HBY.

CamocrosiTeJibHAsi MOATOTOBKA:YcmHoe cooowenue «llpeomonenmenedunura Oenka B
paMKax TJ00aJbHOW MPOJOBOJIBCTBEHHOM IMpOrpamMMmbl». Ycmhuoe coobujenue. «CHHTETHYECKHE
MOIOIINE CPENICTBA: HEIOCTATKU.
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buousorus.

buosorusi — COBOKYNMHOCTHL HAYK O KUBOM npupoae. Meroabl HAY4YHOI0 NMO3HAHHUA B
ounosnoruu. JKusas npupooa kak obvexm usydenus douono2uu. MeTroapl UCCieI0BaHus KUBOM MpH-
poasl B Ouonoruu. Onpedenenue scuznu (C TMPHUBICYCHUEM MaTepHuaia U3 pasfenoB (U3UKU U
XUMHH). YPOBHU OPraHU3AIMH KU3HU.

JleMoHcTpanuu: YpoBHH OpraHu3alvy )KU3HA. MeTo1bl TO3HAHUS )KUBOU IPUPOIBI.

[Ipe3enTanuu, BUAeOMaTepuanbl, yuyeOHbIE TaOMUIbl, IJIaKaThl, MOPTPETHI BBIIAIOLIUXCS
Y4EHBIX II0 TeMe: «bHONOrus — COBOKYNHOCTb HAyK O JKMBOW Ipupoae. MeToasl Hay4HOro
MO3HAHUS B OUOJIOTUM»

CamocrosiTesibHAas NOAToTOBKA: [ lapazpag Nel.eonpocel cmp.§.

Kaerka.Xcmopus usyuenus kiemxu. OCHOBHBIE IOJIOKEHUS KJIE€TOUHOM Teopun. Knetka —
CTPYKTYpPHO-(QYHKIIMOHAIbHAS (JJIEMEHTapHAsl) eANHHIIA KU3HU. Cmpoenue kiemxu. IIpokapuoTh u
9YKapHOThl — HU3IIKE U BBICHIME KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI
KIeTKU 3ykapuoT. Knetounoe siapo. @yHKIMS sjpa: XpaHEHHE, BOCIIPOM3BEACHHE U Iepeaaya
HACJICICTBEHHOW WH(GOpPMAIUK, PEryJsius XUMUYECKOW aKTUBHOCTH KieTku. Cmpykmypa u
@yHrkyuu xpomocom. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBL BuUoONOCUYECKOe 3HAUEHUEe XUMUYECKUX
anemenmos. Heopranwueckue BelIecTBa B COCTaBe KJIETKU. Poib BOJBI Kak pPacTBOPUTENS H
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEW cpebl OpraHu3MOB. Veonegoowvl u aunuovl 6 Kiemke.
Ctpyktypa u Ouonornueckue ¢yHkiun OenkoB. CTpoeHHE HYKICOTHJOB U CTPYKTypa
nonuaykiaeoTuaHbx neneid [JHK u PHK, AT®.Bupyce u 6akrepuodaru. Heknerounoe crpoenue,
JKU3HEHHBIM LUK M €ro 3aBHUCUMOCTh OT KJIETOYHBIX (hopM KHU3HU. Bupycel — BO3Oynutenu
WH(EKIIMOHHBIX 3a00JICBaHUIA; TIOHATHE 00 OHKOBUpYycax. Bupyc umMmyHopedwimra dYemoBeKa
(BUY). [Tpodunaktuka BUY-undpexnmn.

Hemonctpanuu:Ctpoenne  Moiekynsl  Oenka.Ctpoenne  monekynsl  JIHK.Ctpoenwue
kJ1eTKu.CTpoeHue KIETOK MPOKapuoT U 3ykapuoT.CTpoeHue BUpyca.

[Ipe3enTtanuu, BuUIAeOMaTepHaibl, y4yeOHbIe TAOJIHIBI, IJIAKATHI, IMOPTPETHI BBIIAIOLIIXCS
y4eHbIX 1o TeMe: «Kierka»

IIpakTnyeckue 3aHATHA:

IIpaktuyeckoe 3anatue I3 Ne7 Habnwooenue Kkiemok pacmeHuul U HCUBOMHBIX NOO
MUKpOCKOnoM Ha TOTOBBIX MHUKpoIpenaparax U uX omnucaHue.CpaBHEHUE CTPOEHHUS KIETOK
pacTeHUH U )KMBOTHBIX.

CamocrosiTe1bHAS NMOATOTOBKA:Ycmuoe coodowenue «Vcropuss m pa3Butue 3HaHUHA O
KIIETKe» 3anonnums mabauyy no meme ypoka. [1oobopka donorHumenvHo2o mamepuana K 113.

Opranusm.

Opeanusm — edunoe yenoe. Mnozoobpasue opeanusmos.OOMeH BEIIECTBOM U SHEpruei c
OKpYyXaroIie cpeoil kKak HeoOX0JUMOE YCIIOBHE CYIIECTBOBAHUS KUBBIX cucteM.Cnocobnocms K
camogocnpouszgedenuio — OJIHa U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX OPraHU3MOB. JlesieHue KiIeTKu
— OCHOBa POCTa, Pa3BUTHUS W PA3MHOKEHHUS OpraHu3MoB. becrnonoe pasmuoxkenue. IlomoBoit
npoliecc U MojoBoe pazMHoxkeHue. Omio 0TBOpeHue, ero ouonornyeckoe 3HaueHue./lonamue 0o
uHousuoyanbHom (OHTOTEHE3), OMOpuUoOHANbHOM (IMOPHOTEHE3) U nocm- IMOPUOHATLHOM
pazeumuy. VIHAMBHIyaJbHOE pPa3BUTHE YEJIOBEKa W €ro BO3MOXHbIE HapymeHus.O0mue
NpPEJICTAaBICHUs] O HACJEACTBEHHOCTM W HM3MEHYMBOCTH. [ eHeTHMdeckass TEepPMHHOJIOTHS H
CHUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue npusHakoB y denoBeka. [lonoBbie
xpomocombl. CIiemyieHHOe ¢ ToJoM HacienoBaHue. HacnencTBeHHble Oo0JIe3HM UelIOBEKa, HMX
npuyrHbl U npodunaktuka. CoBpeMEHHbIE NpeACTaBIeHUs O TreHe U reHome.l'eHeTmueckue
3aKOHOMEpPHOCTH M3MeHunBocTU. Knaccuduxanus Gopm m3mMeHuuBOCTU. BiusHHe MyTareHOB Ha
opranusM denoseka.llpenmer, 3agaum M MeTonbl cenekUMU. [ enemuueckue 3aKOHOMEPHOCMU
cenexyuu. Yuenue H. U. Basunosa o ueHTpax MHOTrooOpaszus M TPOUCXOXKJIEHUS KYJIbTYpPHBIX
pacteHuil. Buomexunonozus, ee 00CMuUdiCEHUsl, NEPCREKMUBbL PA3GUMUSL.

Hemonctpanun: OOMEH BEIIECTB M TPEBPAIEHUS SHEPTHH B KieTKe.JleleHne KIeTKH
(MuTo3, Meii03).Cioco6sl  Oecronoro  pa3sMHOXKeHUS.OIJIOJOTBOPEHHE Y  pacTeHH U
*UBOTHBIX.HIMBUAYyanbHOE pa3BuTHEe opranusma.HacnenctBenHsie Oonie3Hu yenoBeka.BnusiHue
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QJIKOTOJIM3Ma, HApKOMAaHWM, KYypeHHs Ha HacielIcTBeHHocTh.MyTtanuu.MonudukannoHHas
U3MEHYMBOCTh.LIeHTpBl MHOT0OOpa3us U MPOUCXOXKICHHS KyJIbTYpHBIX pacTeHHi.VIcKyccTBEHHBIIH
ot0op.Hccnenoanus B 061acTi OUOTEXHOIOTHH.

[Ipe3enTanuu, BUIAeOMaTepHaibl, yuyeOHbIe TaOJIHIIBI, IJIAKaThl, MOPTPETHl BBIIAIOLINXCS
y4eHbIX 1o TeMe: «Opranuzm»

IIpakTnyeckue 3aHATHSA

[Ipaktuueckoe 3anstue 113 Ne8 Pewernue snemeHmapHulx eeHemuyeckux 3a0at.

[Ipaktuyeckoe 3austuell3 MNe9 Aumanuz u oyenka d>mMuyecKux acnekmos pazeumus
HEKOTOPBIX HCCIEA0BaHUN B OMOTEXHOIOTHH.

[Ipe3enTanuu, BUIeOMaTepHaibl, yuyeOHbIe TaOJIHIIBI, IJIAKaThl, IMOPTPETHl BBIIAIOLINXCS
y4eHbIX 1o TeMe: «Opranuzm»

CaMocTosiTe/IbHAsI IOATOTOBKA: 3anonnums mabauyy no meme ypoxda. 3anoiHums mabauyy no
meme ypoxa. Illoobopka oonornumenvroco mamepuana Kk I13.1lo06opka OononHumenbHo2o
mamepuana k 113.

Bun. Dsonwoyuonnas meopus W ee  poilb B (POPMUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYUHOUM KapTUHBI MUpa. Buo, eco kpumepuu. Ilonynaunsa Kak CTpyKTypHas €AMHULIA
BuJa U 3Bomonuu. Cuntetnueckas teopus sBomonuu (CTO). JIBuxkylue CUibl SBONIOINUHN B CO-
orBeTrctBUU ¢ CTDI.Pesyromamuvr 26omoyuu. CoxpaHeHHE MHOrooOpa3vs BHUIOB Kak OCHOBA
ycToH4ynBOro passutus Ouocdepsl. [IpuynHbl BRIMHpaHUS BUAOB. buomornyeckuil mporpecc u
Ouonoruueckuil perpecc.l'unores3sl NPOUCX0XKIAECHUS )KU3HU. Y CJI0KHEHUE KUBBIX OPraHU3MOB Ha
3emiie B MPOLIECCE DBONIOLUU. AHmMponozenes u e2o sakonomeprHocmu. Jloka3aTenbCTBa POJICTBA
YeloBeKa C MIJICKONUTAIOIIMMHU KHUBOTHBIMH. OJKOJIOTHYECKHE (aKTOPBl aHTPOIOreHe3a:
YCIIO)KHEHHUE TMOMYJSIMOHHON CTPYKTYphl BHJA, H3TOTOBJICHHE OpPYAHMM Tpyna, HEpexoj OT
PaCTUTENBLHOTO K CMEIIAHHOMY TUIy MHMTaHUS, UCIOJIb30BaHUE OTHA. [losiBIE€HHE MBICIUTENbHON
JESTENIbHOCTH U WieHOpa3ienbHoi peun. [IporcxoxaeHne yenoBe4eckux pac.

Hemonctpaunu:Kpurepun Bupa.llonynsuus — CTpyKTypHas €IMHHLA BMJA, €AUHHIA
HBOJIONMU. JIBIDKYIIIME CUJIBI 3BOMIOLMU.BO3HUKHOBEHHE W MHOrooOpasue HpucrnocoOJIeHui y
opranusmoB.Penkne u wucyesaromme BUIbLJBHKynue cuiael aHTpororenesa.llponcxoxnenne
4eJI0OBEKA U YEI0BEYECKUX pac.

[IpesenTanuu, BHaeOMaTepuaibl, y4eOHbIE TAOJMIIBI, IJIAKAThl, MOPTPETHI BBIJAIOLIUXCS
YUYEHBIX 110 TeMe: «Bun»

IIpakTnyeckue 3aHATHA:

[Tpaktuueckoe 3ansrue 113 Nel() Onucanue ocobeti 6uoa no mopgonocuieckomy
Kpumepuio.

IIpaktuyeckoe 3anstue [13 NellAnanuz u oyenxa paznuyHulX 2unome3 NPOUCXOHCOEHUS
JHCUBHUL.

IIpaktnueckoe 3amatue [I13  Nel2 Awanuz u  oyewka  pasiudHulx — cunomes
NPOUCXOAHCOCHUSAUEN0BEKA.

CaMocTosiTe1bHAsi MOATOTOBKA:Ycmuoe coodowenue «CoOBpEMEHHbIE B3IJISABI  Ha
OMOJIOTHYECKYI0 3BONIOLMIO». KoHncnekm yuebnoco mamepuanra no meme ypokxa. Iloobopka
oononHumenvHo2o mamepuana x I113.

IKocucrembl. [lpedmem u 3a0aqu sxon02uu’. y9eHUE 00 IKOJOTUUECKHUX (PaKTOpax, yICHHE
0 coO0IlecTBaX OpPraHM3MOB, y4deHHE O Ouocdepe.Dxonoruueckue ¢GakTopbl, 0COOEHHOCTH HX
BO3JICUCTBUS. DKOJIOTHYECKas XapakTepucTrka Buaa. [lonstre o0 skomornyeckux cucremax. Llenn
OUTaHus, Tpopuueckue YypoBHH. buoreoneHo3 kak »skocucreMa.buocgpepa — enobanvhas
axkocucmema. Yueaue B. U. Bepraackoro o 6mocdepe. Ponp KUBBIX OopraHu3MoOB B Omocdepe.
buomacca. buosornuyeckuii KpyroBopor (Ha IpuUMepe Kpyrosopora yriepoga). OCHOBHbIE
HalpaBJieHUsT BO3/EWCTBUA  4yenoBeka Ha Ouocdepy. Tpancpopmaruss  ecTeCTBEHHBIX
9KOJIOTHYECKUX cucTeM. OcOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).

JlemoHcTpanuu:OKonoruyeckue (akToppl M UX BIUSHUE Ha OpraHu3Mbl.MeXBHUIOBBIE
OTHOILECHMS: MAapa3UTU3M, XHUIIHUYECTBO, KOHKYPEHIHsS, CHUMOM03.SlpyCHOCTH pPacTHUTEIHLHOTO
coobmiectBa.Kpyrosoport yriepona B 6uocdepe.3amoBeTHUKH U 3aKa3HUKH Poccum.
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[IpesenTanuu, BUAeoMaTepuanbl, yuyeOHbIE TaOMUIbI, TJIAKaThl, MOPTPETHI BBIJAIOLIUXCS
YYEHBIX IO TeMe: « DKOCUCTEMBD.

IIpakTuyeckue 3aHATHS

[Ipaktuueckoe 3ansitue 113 Nel3Cocmasnenue cxem nepedauu eewpecms u duepeuu (Lenen
TIATAHUS ).

[Mpaktnueckoe 3austue [13 MNel4 Cpasnumenvuas Xapakmepucmuxa HPUPOOHbIX
9KOCUCMEM U A2POIKOCUCTIeM CBOEI MECTHOCTH.

[IpakTuueckoe 3ansarue /13 Nel5 Pewenue sxonocuueckux 3a0ad.

[Ipaktnueckoe 3austue [I3 MNel6Awanuz u oyenxa nocieocmeuti  coOCMBEEHHOU
dessmenvbHOCMU 8 OKpydicaloujell cpede, TIOOAIBHBIX JKOJOTHYECKUX MPOOIeM W TyTed uX
pelieHusl.

Dkckypeun: Ixckypcus Nel Muoeoobpazue 6uoos. Ce30HHbIE U3BMEHEHUS B IPUPOIE
(okpecTHOCTH TTPOdeCCHOHAIBHON 00pa30BaTEIbHON OpTraHU3aIIHH ).

CamocrosiTesibHAsi NOATOTOBKA:[/0060pKka dononrnumenvrozo mamepuana k 113. Ycmuoe
coobwenue «B.V. BepHanckuii u ero yuenue o ouocdepe».floocomosxa k ouggpepenyuposanmomy
3auemy.

IIpumepubie TeMbl pedepaToB (I0KJIAT0B):

Martepus, GOpMEI €€ JTBUKCHHS U CYIIIECTBOBAHUS.

IlepBbiit pycckuii akagemuk M.B.JIoMoHOCOB.

HckyccTBO M Ipo1Iece MO3HAHMS.

®u3rKa U My3bIKaJIbHOE HCKYCCTBO.

[BeTomy3bIKa.

®u3rKa B COBPEMEHHOM ITHPKE.

Ou3nyecKkue METOIbI HCCIICTOBAHUS TAMSATHHUKOB HCTOPHH, apXUTEKTYyphl M IIPOU3-
BEJICHUI1 UCKYCCTBA.

8. HayuHo-TexHMuecKuil mporpecc u mpoOIeMbl SKOJIOTHH.

9. buortexHonorus u reHHas HHxeHepus — texHonoruu XXI Beka.

10. HanOoTexHOJOTHS KaK MPHOPUTETHOE HATIPABJICHUE PAa3BUTHUS HAYKU W TPOHM3BOJICTBA B
Poccuiickoit denepanum.

11. Oxpana okpyxaromiei cpeibl OT XUMUYECKOTO 3arps3HEHMUS.

12. PacTBOpBI BOKpYT Hac.

13. YcrpaHeHHe KEeCTKOCTH BOJIBI Ha TPOMBIIIIICHHBIX MPEAPUATHIX.

14. Ucropus BOZHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XMUMHUH.

15. VrneBojs! U UX pOJb B KUBOM MPUPOJIE.

16. JKupsl kak MPOAYKT MUTAHHS U XUMHUECKOE ChIPhHE.

17. HexBaTka TpOJOBOJILCTBUSI Kak TrioOajbHas mpoOsiemMa YeJoBeYeCTBA M IyTH €€
peLeHHs.

18. CpencTBa rurneHsl Ha OCHOBE KHCIOPOICOACPIKAIIIX OPTaHUIECKUX COCTUHEHUH.

19. CunTernyeckue MOIOIIUE CPEACTBA: JOCTOUHCTBA U HEIOCTATKH.

20. Hdedunut Oenmka B MUMIEBBIX MPOAYKTAaX M €ro NPEOJOJCHHWE B paMKax TII0OambHOM
MIPOJIOBOJIHCTBEHHON TIPOTPAMMBI.

21. B.U. BepHajckwuii u ero yueHue o ouochepe.

22. Vctopus u pa3BUTHE 3HAHUHN O KIIETKE.

23. Okpyxaromiasi 4ejloBeKa cpela W €€ KOMIIOHCHTBI: Pa3lIMYHbIC B3MVISJBI HA OJHY
npobiuemy.

24. Tlomynsanus Kak eIWHUIIA OMOJIOTHYSCKOM 3BOJTIOINH.

25. Tlomynsanus Kak 3KOJOTHYECKas eIUHUIIA.

26. CoBpeMeHHBIE B3TJISABI Ha OMOJIOTUYECKYIO IBOJFOIHIO.

27. CoBpeMeHHBIE B3TJIsbl HA MPOUCXOKICHUE YETOBEKa: CTOJIKHOBEHHE MHEHUH.

28. CoBpeMeHHBIC METO bl HCCIISTOBAHUS KIICTKH.

29. Cpenbl 0OUTaHUS OPTraHU3MOB: IPUYUHBI Pa3HOOOPA3HS

NoookrwnpE
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6 TemaTu4eckoe MJIAHUPOBAHUE

[Tpu peanuzanmu coaepkanus o01eoOpa3oBaTeNbHON yueOHOM qucnuIumHbl «EcTe-
ctBo3HaHue» B npeaenax ocsoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 0011eT0 00pa30BaHus C
nosrydeHueM cpennero oomiero oopazosanus (IITIKPC) makcumanbhas yueOHas Harpys3ka

00y4arolUXCsl COCTABIISIET:

- o creruanbHOcTH CIIO conmanbHO-3KOHOMHYECKOTo nmpoduiist mpodeccuoHaaIbsHOro 00-

pasoBanusi: OPO — 162 yaca, U3 HHUX oOs3aTeNbHAsl AyAUTOpHAs Harpy3ka OOyYaroIuXcs,
BKJIIOYasl TpakThdeckue 3aHsaTus, — 108 wyacoB, BHeayIMTOpHAs caMOCTOSITEIbHas padoTa
ctyneHToB — 54 dac; 30O — 162 wdyaca; W3 HUX o0O0s3aTeNbHAas ayJUTOpHAs Harpyska

obyuarontuxcs,— 12 yacoB, BHeayIUTOpPHAsI cCaMOCTOATENIbHAsI padoTa ctyaeHToB — 150 vaca

TEMATHYECKHM ILTAH
Paspneinl (TeMbl) IIpumepnas | IIporpamma
nporpaMmma AHIIOO

DOU3UKA

AyAUTOpPHBIE 3aHATHS 48 48
Bsenenue 1 2
MexaHuka 13 12
OCHOBBI MOJICKYJISIPHOM (PU3UKH U TEPMOJTUHAMUKH 10 10
OCHOBBI 3JIEKTPOJIMHAMUKHU 14 14
Konebanus u BOJHBI 4 4
DneMeHThl KBaHTOBOH (pr3HKH 4 4
Bcenennas u ee 3BoJonus 2 2
BHeayauTopHasi caMmocTosiTeJIbHAs padoTa
[TonroroBka yCTHBIX BBICTYIUIEHHH IO 3aJJaHHBIM TEMaM, JCCE, 24 24
JOKJIQJIOB,  pedepaToB,MHINBUAYATBHOTO  TMPOEKTa  C
UCIMOJIb30BaHUEM HMH(POPMAIIMOHHBIX TEXHOJOTHH, 3KCKYpPCHH
U JIp.
Hroro 72 72
Xumus
AYyIUTOpPHBIE 3aHATHUS 30 30
BBenenue 2 2
OO0mas 1 HeopraHu4veckasi XuMus 16 16
OCHOBHBIE OHSATHS U 3aKOHBI XUMHUH 2 2
[Tepunonuueckwuii 3akoH u [leprnonuueckas cucrema 2 2
XuMHYeCcKHX d1eMeHToB J[. 1. MeHaeneeBa
KoBanenTHas cBs3b: oHHas cBsi3b. MeTamunueckast CBA3b. 2 2
BomopoaHas cBA3b.
Bona. 2 2
XUMHUYECKUE PEeaKINH 2 2
Knaccugukaius HeOpraHu4ecKMX COeIMHEHUI U MX CBOHCTBA 2 2
MeTauibl 1 HeMeTaJlIbl 4 4
Oprannyeckass XuMHs 8 8
OCHOBHBIE TIOHATHS OPTaHUYECKONH XUMHUH U TEOPUS CTPOCHUS 2 2
OPraHNYeCKUX COCTMHEHUHN
YTI1eBOAOPOBI U UX IPUPOIHBIE 2 2
Kucnopoacoaepxaniye opraHm4ecKue COeTMHECHHUSI 2 2
A3zoTcoaepikaliue oprannyeckue coegnHenus. [lonumepsl 2 2
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XuMHuS U )KU3Hb 4 4
XWMHS ¥ OpTaHU3M YeJIOBEKa 2 2
XuMus B ObITY 2 2
BHeayauTopHasi camocTosiTe/ibHasi padoTa

[TonroroBka yCTHBIX BBICTYIIJIEHUH 110 33JaHHBIM TEMaM, 3CCE, 15 15
JIOKJIa/10B, pedepaToB, MHIAUBUAYAILHOTO IPOEKTA C

UCIIOJIb30BaHUEM HH(OPMAIMOHHBIX TEXHOJIOTHHA U JIp.

Hroro 45 45
buoJiorus

AYyIUTOpPHBbIE 3aHATHUS 30 30
Buonorus — coBOKyIHOCTb HayK O KUBOH npupoze. MeTo bl 2 2
HAYYHOT'O TMIO3HAHUS B OMOJIOTHU

Knerka 8 6
Opraamsm 7 8
Bun 7 6
DKOCHUCTEMBI 6 6
JuddepeHunpoBaHHbIN 3a4eT - 2
BHeay1uTopHas caMmocTosITe/IbHAsA padoTa

[TonroroBka yCTHBIX BBICTYIIJICHHUH 10 3aJaHHBIM TEMaM, 3CCE, 15 15
JIOKJIa/10B, pedepaToB, MHIAUBUAYAILHOTO IPOEKTA C

UCTIOJIb30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHH, IKCKYPCUU

U JIp.

Hroro 45 45
Bcero 162 162

7 XapaKTepl/ICTI/IKa OCHOBHBIX BU0B yqeﬁﬂoﬁ HCATCJIbHOCTH

Conep:xanue
o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB /1€ATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE Y4eOHBIX /IeiiCTBHI)

duzuxka

Bsenenne

Pa3Butue crocoOHOCTEN SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYE-
CKH OOOCHOBBIBaTh CBOIO TOYKY 3pEHUS, BOCHPUHUMATh U aHAJIU3HPO-
BaTh MHEHHs COOECeIHUKOB, MPU3HABas MpPaBO APYroro yejoBeka Ha
nHoe MHeHue.llpuBenenne npuMepoB BIMSHUS OTKPBITUH B (U3MKE Ha
IIPOrpeCcC B TEXHUKE U TEXHOJIOTUU ITPOU3BOACTBA

MexaHnka

Kunemaruka

O3HakoOMJIEHHE CO CIIOCOOAaMH ONMCAaHUS MEXaHUYECKOI'O JIBUKEHUS,
OCHOBHOM 3ajadeil MexaHUKu.M3yueHne OCHOBHBIX (DU3NYECKHUX
BCJIMYNH KHMHEMATHUKH. NnepeMCIICHM, CKOPOCTH,
yckopenus.HabmroieHne OTHOCUTENIEHOCTH MEXaHHUUECKOTO JIBUKEHUS.
@opMynMpOBaHHE  3aKOHA  CIOXKEHHMs  cKopocteil.MccnenoBanne
PaBHOYCKOPEHHOTO  NPSIMOJMHEHHOrO  JBMKEHUS (Ha  mpumepe
CBOOOAHOrO MAJCHHUSI TeJI) U PaBHOMEPHOTO [IBIXKEHHUS Tella IO
okpyxHoctu.IloHuMaHue cMbICia OCHOBHBIX (DPU3NYECKUX BEIUYHMH,
XapaKTEepU3YIOIMX PABHOMEPHOE JBMIKEHUE TeNa [0 OKPYKHOCTH

JluHaMuka

[ToHnMaHue cMbICia TaKUX (U3MUECKUX MOJENed, Kak MaTepHalibHas
TOYKAa, HWHEpUHalbHas cucrtema otTcuera.lIsmMepeHne wmaccel Tena
pasnuYHBIMH  criocobaMu. M3mepeHue cui  B3auMOJCHCTBUS  Tell.
Beluucnenne 3HayeHUsT YCKOPEHMS TeJI 10 W3BECTHBIM 3HAYEHHUSIM
JEHUCTBYIOIIUX CWJI U MAacC TeJl.Y MEHUE PA3IN4aTh CUILYy TSKECTU U BEC
Tena. OOnbsicHeHnE U IIPUBEICHUE IPUMEPOB ABJICHUS
HeBecoMocTH.IIpuMeHeHne OCHOBHBIX TMOHATHHA, (OpMYJ M 3aKOHOB
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JIMHAMUKH K PELICHMIO 3a/1a4

3aKOHEI
COXpaHEHUs B
MEXAHUKE

OOBsicHeHHE PEaKTUBHOTO JIBI)KCHHS HA OCHOBE 3aKOHA COXPaHCHHS
uMiyibca. [IpuMeHenne 3aKkoHa COXpaHEHUs UMITYJIbCca ISl BBIUKCIIE-
HUSI I3BMEHEHUH CKOPOCTEH Tel MPU X B3aUMOJEHCTBUAX. Briuncienue
paboThl CHJI U U3MEHEHUsI KMHETHUYECKOM 3Hepruu Tena. Boruucnenue
MOTCHIIMAIBPHOM  SHEPTMM  Te€I B TIPaBUTAllUOHHOM  TIOJE.
XapakTepucTuka HPOU3BOJUTEILHOCTH MAIIMH M JBUTATENed C uc-
MOJIb30BAHUEM ITOHITHS MOIITHOCTH

OcHOBBI MOJICKYJ/ISIPHOM (PM3HKH H TEPMOJAMHAMHUKH

MonekynapHas
duzuka

dopmynHupoBaHHE OCHOBHBIX IOJIOKEHHH MOJIEKYIIPHOKHHETHIECKON
TEOpHH. BBIMONHEHNE HKCHEPUMEHTOB, CIyXKalIMX OOOCHOBAHUEM
MOJIEKYJIIPHO-KHHETH4YecKol Teopun. HalOmogenne OpoyHOBCKOTO
JBWDKEHUS U siBieHus auddys3un.OnpeneneHue mapaMeTpoB BElIecTBa B
razoo0pasHOM COCTOSHMM Ha OCHOBAHUHM YPAaBHEHHS COCTOSIHUS
uneanpHoro rasa. [IpencraBneHne B Buae Trpaduka H30XOPHOTO,
n300apHOTO M HM30TEPMHUYECKOro IPOIECCOB. Brrumcienue cpeanei
KUHETHYECKOW PHEPTUU TEIUIOBOTO IBMIKEHHUS MOJIEKYJI IO M3BECTHOM
TemIiepaType BeniectBa. VizmepeHne BIa)KHOCTH BO3/1yXa

TepmonnHamuka

OKCHEpUMEHTAIIbHOE HCCIIEJIOBAaHME TEIUIOBBIX CBOICTB BELIECTBA.
Pacyer komuuecTBa TEIIOTHI, HEOOXOAMMOIO JJSi OCYIIECTBICHUS
Ipolecca IpeBpalieHys BEecTBa U3 OJJHOTO arperaTHOro0 COCTOSIHUS B
npyroe.Pacuer u3MeHeHUsT BHYTPEHHEH »SHEpruu Ten, paboTel U
MEePEAHHOTO KOJUYECTBA TEIUIOTHl HAa OCHOBAaHUHU IIEPBOrO 3aKOHA
tepMoauHaMuKu. OObsICHEHNE PUHITUIIOB JCHCTBUS TEIIOBBIX MAIIUH

OcHOBBI JICKTPOAUHAMUKH

QHGKTpOCTaTI/IKa

Beluncnenue cuil B3aUMOACHCTBUS TOYEUHBIX DJIEKTPUYECKUX 3apsiI0B.
Brluucnenue HanpsyKeHHOCTH M IOTEHIMAIA JJIEKTPUYECKOrO OIS
OJHOTO M HECKOJIBKUX TOYEUYHBIX 3apsaoB.M3Mepenue pasHOCTH
noreHuuanos.lIpuBenenrie npuMepoB MPOBOJHHUKOB, AUDIEKTPUKOB M
KOoH/ieHcaTopoB.HabumtoieHne sSBIeHUs 3JIeKTPOCTaTUYECKON WHIYKLIUU
U SBIEHUA  IOJSIpU3AalMM  JHUDJIEKTPUKA,  HAxXOIAILIerocs B
JIIEKTPUYECKOM I10JI€

IlocTOSSHHEIN TOK

I/I3MepeHHe MOIITHOCTHU JJICKTPHUYCECKOI'O0 TOKaA. I/ISMepeHI/IC 9I[C " BHY-
TPECHHCTO  COIPOTHUBIICHUA HCTOYHHKA TOKa.C60p N  HUCIBITAHHUC
SJICKTPHUICCKUX ueneﬁ C pas3siin4HbIM COCAWMHCHUCM IIPOBOAHUKOB,
pacyeT ux napamMeTpoB

MarsauTtHoe 1ose

HaGnronenue neiicTBUS MarHUTHOTO IOJIE Ha HPOBOJHUK C TOKOM,
KApPTUHOK MAarHuTHBIX mose.@opmyinpoBanue npaBuia JIEBOM PYKH
JUIsL  ONpEACNICHUsl HalpaBleHHUs cuiibl AMiepa.Beluucienne cui,
JNENCTBYIOIIMX Ha MPOBOJHUK C TOKOM B MAarHUTHOM TI0Jie, OOBsSCHEHUE
IIpUHIUIIA JEUCTBUSA dieKTpoasurarensd. lMcciaenoBanue —sBIICHUS
ANEKTPOMATHUTHON MHAYKIIUU

KoJe0anusa v BoJHBI

MexaHnyeckue
KoJIeOaHus U
BOJIHBI

[IpuBenenue mnpumMepoB KoyiebaTenbHBIX JBWXKeHUH. HccrnenoBanue
3aBUCUMOCTH Tlepuojia KoJieOaHui MaTeMaTHUYeCKOTO MasTHHUKA OT €ro
JUIMHBI, Macchl M aMIUTUTYIbl KosneOaHuil. OmnpeneneHue yCKOpPEeHHs
CBOOOJHOTO TMAaJeHHsI C TMOMOIIBI0O MaTeMaTHUYeCKOro MasTHUKA.
HaGnronenne xoneGanmii 3Bydwamero Tena. [lpuBeneHune 3HA4YCHUS
CKOPOCTH pacIpOCTpaHEHHUs 3ByKa B pa3IMUHBIX cpenax.YMeHHe
00BSCHATH UCNOJIb30BaHUE YIHTPA3BYKA B MEJUIIMHE

ONEeKTPOMAarHUTHbI

HabnroeHue oclmiuiorpaMM TapMOHHYECKUX KoJeOaHUil CHIIBI TOKa B
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€ KoueOauus u
BOJIHBI

renu.O0bsCHEHUE TIPEBPAIlCHUs] SHEPTUHU B UACATLHOM KOJIeOaTeTbHOM
KoHType.N3yuenue yCTpoicTBa u MPUHIUIIA JEUCTBUSA
TpancopmaTopa. AHAINW3 CXEMbl Tepeladd dSJICKTPOIHEPTrUU Ha
Oonbiive paccrosiHus. [IpuBeneHHe NPUMEPOB BHIIOB PAJAUOCBS3H.
3HAKOMCTBO c YCTPOUCTBaMHU, BXOJAIIUMU B CHCTEMY
paanocBsa3u.O0cykaeHrne 0COOEHHOCTEN pacipOoCTPaHEeHUsI PaAHOBOJIH

CBeTOBBIE BOIHBI

[IpuMeHeHre Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U MPEJIOMJICHUS CBETa
pu penieHuu 3anad. HaGmronenue sBieHus Tudpakiuu U JUCIEPCHI
CBeTa. YMEHHUE CTPOUTH U300paKCHHSI MPEIMETOB, JaBAEMbIC JTMH3AMHU.
PacueT onTudueckoil CHIIBI JTHH3EI

DJIeMeHThI KBAHTOBOMH (U3UKH

KBauToBbie
CBOMICTBA CcBETa

Ha6mronenue dotosnekrpuueckoro sddexra. Pacyer MakcumaabHOM
KHMHETUYIECKOM YHEPTUH JCKTPOHOB TpH GoToddderTe

duszuka aroma

dopmynupoBanue mnocrtynaroB bopa. HaGmogenue nunHeitwaroro wu
HENpPEepBIBHOTO  cleKTpoB.PacueT 4acTOoThl W JJIMHBI  BOJIHBI
UCIIyCKaeMOIo CBeTa IpHU INEpexoJie aToMa U3 OJHOr0 CTAallMOHAPHOTO
coctosiHus B Apyroe.O0bsicCHEHHE IPUHITHUIA JEHCTBHS Jlazepa

dusznka aTOMHOTO
sapa u
AJIEMEHTAPHBIX
YacTHI]

HaGnronenue TpekoB anb(a-uactuil B kamepe Buibcona. Peructpanus
AIEPHBIX M3IYyYEHHUH C MOMOIIBI0 cueTdyuka ['eirepa.Pacuer sHeprum
CBA3U aTOMHBIX SIZIep.HOHI/IMaHI/Ie OEHHOCTHU HAYYHOTI'O IIO3HAHUA MHpPa
HE BOOOIIIE /ISl YeJIOBEUEeCTBA B LIEJIOM, a JJIsl KaXKJ0ro 00ydaromerocs
JIMYHO, HOCHHOCTHU OBJAJACHUA MCTOJOM HAYYHOI'O IIO3HAHUA JId
JIOCTHD)KEHUS ycrexa B JI00OM BH/JIE MPAKTUUECKON JesITeIbHOCTH

BcesienHas M ee 3BOJIIOIMUS

Crpoenue u

OO0mbscHeHne MoJienu paciuupstouieiics Beenennoit

pa3BUTHE
Bceenennoi
IIpoucxoxnenue HaGnronenue 3Be3n, JlyHsl u muaHer B Teneckorn. HabmtogeHue coi-
ConneuHoi HEYHBIX IIITEH C TOMOIIBIO TEJIECKONa
CUCTEMBI
Xumust
BBenenune PackpeiTre BKJIaja XUMUYECKOW KapTUHBI MUPa B €IMHYI0 €CTECTBEHHO-
Hay4HYIO KapTHUHY Mupa.XapakTepucTuKa XUMHUHI Kak
IPOM3BOIMTENLHON CHJIIBI O0IIIECTBA
Copepxanue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /1eAATEJIbHOCTH CTYACHTOB (Ha
o0y4eHus1 YPOBHE Y4eOHBIX A€l CTBHIH)
Baxnenmmue VYMeHue  gate  ONpENeleHWe W ONepUpoBaTh  CIEAYIOIIMMH
XUMHUYECKHE XUMHUYECKUMH TMOHATHUSAMHU: «BEILIECTBO», «XUMHYECKHH DIIEMEHT»,
MTOHATHUSA «aToOM», «MOJIEKYJIa», «OTHOCHUTEIIbHBIE aTOMHAas WM MOJIEKYJISIpHAs
MacChl», «UOH», «AJUIOTPOIUSI», «U30TOIBD), «XUMHUYECKas CBSI3bY,
«3IIEKTPOOTPULIATEIBHOCTBY, «BAJIEHTHOCTBY, «CTEIEHb OKHUCICHUS,

«MOJIBY», «MOJSIpHAs Macca», «MOISPHBIA 00BeM Ta3000pa3HbBIX
BEIIECTB), «BEIIECTBA MOJIEKYJISIPHOTO U HEMOJEKYJISPHOTO CTPOCHHUS,
«pPaCTBOPBDY, <OIEKTPOIUT M HEIIEKTPOJIUT», «IJIEKTPOIUTUUYECKAS
JTUCCOLIMAIUA», «OKHCIUTENb M BOCCTAHOBUTENbY, «OKUCICHHE U
BOCCTAaHOBJICHUE», «CKOPOCTh XHMHYECKOM peakluum», «XUMUYECKOE
paBHOBECHE», «YIJIEPOJAHBIA CcKeneT», «(QyHKIUOHAJIbHAS TpyMmay,
«U30MEPUSY.

OCHOBHBIE 3aKOHBI
XUMHUU

dopMynHpOBaHUE 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB U IMOCTOSTHCTBA
COCTaBa BEIIECTB. YCTAHOBJIEHUE MPUYMHHO-CIICICTBEHHOU CBS3HU

19




MEXIy COAEpKaHHEM JTHX 3aKOHOB U HAIMCAaHUEM XHMHYECKHUX (op-
MyJ1 U ypaBHEHUH.PackpeiThe (U3HMYECKOTO CMBICIA CHUMBOJUKH
[Tepuoanueckoit Tabnuupbl xumudeckux 3nemeHtoB . M. MenneneeBa
(HOMepOB dJIeMEHTa, TMepHuoja, TPYNIMbl) U yCTAHOBJICHHE MPUYUHHO-
CJICICTBEHHOM CBSI3U MEXKIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHUSI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX WMH BEIECTB B
nepuojiax u rpynmnax. XapakTepUCTUKa SJIEMEHTOB MaJIbIX MEPUOIOB IO
ux nonoxkenuto B [lepuoanyeckoii cucreme . 1. MenneneeBa

OcHOBHBIE TEOPUH
XMUMUHU

VYcraHoBIEHHE 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX BEILIECTB OT CTpOE-
HUSI aTOMOB 00pa3yoUX UX XUMHUECKUX JIEMEHTOB. XapaKTepUCTHKa
BAKHEUIIUX THUIOB XUMHYECKUX CBA3CH U OTHOCHUTEJIBHOCTU OTOMU
TUnojaorud. OObsACHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa
U CTPOCHHs KPUCTALIMYECKUX peleToK. POpMyIMpOBaHUE OCHOBHBIX
II0JIOKEHUN TEOPUHU NIEKTPOJINTUYECKON Jucconyanuu u
XapakTEPUCTUKA B CBETE 3TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COeNMHEHUN.DOPMyYIMPOBaHUEOCHOBHBIX IOJIOXKECHUN
TEOPUM XUMHUYECKOI'O CTPOCHHsI OpPraHWYeCKHX COCIUHEHUH U
XapaKTEepUCTHKAa B CBET€ JOTOM TEOPUU CBOMCTB  BAXKHEUINUX
IIPEACTABUTENECH OCHOBHBIX KJIACCOB OPTaHMYECKUX COCAUHEHUN

Baxueiinue
BEIIIECTBA U
MaTepHuabl

XapakTepucTuKa CTPOSHHUSI aTOMOB M KPHUCTAJJIOB U Ha 3TOM OCHOBE —
00muUX (PU3NUECKUX U XMMHUUYECKHX CBONCTB METANIOB U HEMETAJLJIOB.
XapakTepucTuKa COCTaBa, CTPOCHHUSA, CBOMCTB, MOJYYEHHUS U TpUMe-
HEHHE BaXHEHIIMX HEMETAUIOB.XapaKTEPUCTHKA COCTaBa, CTPOCHUS U
001X CBOICTB BaXHEHIIINX KJIACCOB HEOPraHUYECKUX
coenuHeHui.Onucanue cocraBa u CBOWCTB BAKHENIINX
MpeJICTaBUTENIe OpPraHUYECKUX COCIMHEHUN: METaHoJlla M STaHoIa,
CIIOXKHBIX 3(UPOB, KUPOB, MbLI, KapOOHOBBIX KHUCIOT (YKCYCHOM
KHCTIOTBI), MOHOCAaxapujoB (TIIOKO3BI), AMcCAaxapuiaoB (caxaposbl),
MoJIucaxapuaoB (Kpaxmalia ¥ IEJUII0JIO3bl), aMHUHOKHCIIOT, OEJIKOB,
MCKYCCTBEHHBIX U CUHTETUYECKUX MOJIMMEPOB

XUMHYECKUH A3BIK
U CUMBOJIMKa

Hcnonp3oBanne B yueOHOW U TpoecCHOHATBHOW JEsTeNbHOCTH
XUMHUYECKUX TEPMHUHOB U CUMBOJIMKU.Ha3piBaHNe M3yUEHHBIX BELIECTB
[0 TPUBHAJIBHOM WM MEXAYHAPOJHOW HOMEHKJIAType MU OTpakKeHUE
CcOCTaBa JTUX COEAMHEHUH ¢ TIOMOIIBIO XHUMHYECKUX (HopMyIl.
OTpakeHue XMMHYECKHUX IPOILIECCOB C MOMOIIbIO YPaBHEHUM XUMHYeE-
CKHUX pEaKLHi

XuMudyeckne OOBsicHeHHE CYIIHOCTH XUMHUYECKUX TmporeccoB. Kiaccudukamms

peaKLuu XUMHUUYECKUX PEAKIIUH I10 PA3JIUYHBIM [IPU3HAKAM

XuMHUYIecKnit BrinosiHeHME XUMHYECKOTO KCIIEPUMEHTA B MOJHOM COOTBETCTBUH C

DOKCIIEPUMEHT mpaBWJIaMd TeXHUKH Oe3omacHocTu.Habmronenue,pukcupoBanue u
ONMCAHUE PE3YIBTATOB MPOBEICHHOTO HYKCIEPUMEHTA

XuMuueckas [IpoBeneHNe CcaMOCTOSATEIHHOTO TMOMCKA XUMUYECKOW WH(GOpMAIUU C

nHpopManus WCIIOIb30BAHUEM  PA3JIMYHBIX  HWCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX

U3JJaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); uc-
M0JIb30BAHNE KOMITBIOTEPHBIX TEXHOJIOTUN JUIsl 0OpabOTKU U mepenadu
XMMUYECKOH MH(OpMAINK U ee IPECTABICHUS B Pa3IMUHBIX popMax

[TpodunsHOE N
npodeccuoHaIbHO
3HAYNMOE
cofiep:KaHue

OObsicHEHHEe XUMUYECKHX SBJICHUH, TPOUCXOSAIINX B MPUPOJE, OBITY U
Ha Tmpou3BoacTBe.COONMIOACHNE TMPaBUI SKOJOTHYECKH TIPAaMOTHOTO
MOBEJCHUsI B OKpyXxaromen cpene.OneHka BIHSHUS XHUMHYECKOTO
3arpsi3HEHUS] OKpPYKAroIIeld Cpelbl Ha OpraHu3M 4YellOBeKa U Jpyrue
KUBbIe opraHu3Mbl. CoOtoIeHNEe TIpaBUiI OE30MaCHOTO OOpaIIeHUs C
TOpHOYMMHA )41 TOKCHUYHBIMHU BCIICCTBaAMU, HaGOpaTOpHBIM
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obopynoBanueM.Kputnueckass OIEHKa TOCTOBEPHOCTH XHUMHUYECKOM
uH(}OpMalKH, MOCTYNAIONIEH U3 Pa3HbIX HCTOYHHUKOB

Bbuoaorus

buonorus —
COBOKYITHOCTh
HayK O KUBOU
npupoae. Meroael
HAY4YHOTO
MO3HAHUS B
OMOoJIOTHH

3HAKOMCTBO C OOBEKTaMH HU3y4yeHHs] Ouojoruu.BeisBieHue ponu
Ouonornu B (HOPMHUPOBAHMHM COBPEMEHHOW E€CTECTBCHHO-HAYYHOM
KapTHUHBI MUpPa U MPAKTUYECKON JEATEIbHOCTH JIFOIEH

Knetka

3HAKOMCTBO C KJIETOYHOM Teopuel crtpoeHusi opranusmon.llomyuenue
IIPEJICTABICHNUS. O POJIM OPraHUYECKMX M HEOPraHWYECKHX BEILECTB B
KJIeTKe.3HaHHUE CTPOCHHS KJIETOK IO pPe3yibTaTaM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM.

VYMeHHe ONHCHIBAaTh MMKpPOIPENApaThl KIETOK PACTCHHU. YMEHHUE
CpPaBHMBAaTb CTPOCHHME KIETOK PACTEHUH M JKUBOTHBIX IO TOTOBBIM
MUKpoIpenaparam

Opranuszm

3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPTaHU3MOB, CTaJIUi OHTO-
reHe3a Ha TpUMEpe YeloBeKa.3HaHWE TMPUYMH, BBI3BIBAIOLIUX
HapylIEHUss B Ppa3BUTUU OPraHU3MOB. YMEHHE I0Jb30BATHCS
FEHETUYECKON TEPMHUHOJIOTHEN M CHMBOJMKOW, pemaTrh NpOCTEHIIne
reHeTUYecKue 3agaun.3HaHHe OCOOEHHOCTEW HACJIEICTBEHHOW W
HEHACJICACTBEHHON M3MEHYMBOCTH M UX OHOJIOTHYECKOM pOJU B
SBOJIFOLIMU KUBOT'O

Bun

YMeHue aHaau3upoBaTh M OLEHMBATh Pa3jIMuYHbIE TUIIOTE3bl IPOUC-
XOXKJEHHUsI >KM3HM Ha 3emie.YMeHHe NPOBOAMUTH OMNHMCaHUEe ocoleit
OlHOTO  BuAa 1o  MopdosoruyeckomMy  Kputepuro.Pa3Butue
CHOCOOHOCTEH $ICHO M TOYHO WM3/araTb CBOU MBbICIH, JIOTMUYECKH
000CHOBBIBAaTh CBOIO TOYKY 3PEHMsI, BOCIIPUHMMATh U aHAJIU3UPOBATh
MHEHHs CcOOeCeTHUKOB, MpHU3HaBas MpaBO APYroro 4eIoBeKa Ha MHOE
MHEHHE.YMEHHE J0Ka3bIBaThb POJACTBO YEJIOBEKA U MIIEKONUTAIOIINX,
OOIIHOCTh U PaBEHCTBO YEJIOBEUECKUX pac

DKOCUCTEMBI

3HaHUE OCHOBHBIX JKOJOTHYECKUX (DAKTOPOB M MX BIUSHHS Ha Opra-
HU3MBbI.3HaHUE OTJIMYUTENbHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB
— arpoakocucreM.lloayuenue nmpencTaBiaeHust O CXeMe SKOCUCTEMBI Ha
npumepe Ouocdepsl./leMoHCTpasi yMEHHS TOCTAaHOBKH  IieJiei
NeATeTbHOCTH, IUJITAHUPOBAaHUE COOCTBEHHOM  JEATETBHOCTH IS
JOCTHDKEHHMSI  MOCTaBJICHHBIX  IeJield, MpPEABUIACHUS  BO3MOXKHBIX
pPEe3yIbTATOB ITHX JEUCTBHUM, OPTaHW3AIMA CAMOKOHTPOJISI M OILICHKH
MOJTyYEeHHBIX pe3ynbTaToB. O0yueHue COOMIOICHUIO MPABUI MTOBEACHUS
B TMpHUpoJie, OCPEKHOMY OTHOIIEHHIO K OHOJOTHMYECKHUM OOBEKTaM
(pacTeHHsIM M KUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

8 YueOHo-MeToAMYECKOE M MAaTepHATbHO-TEXHHYeCKOe ofecrnevyeHUe MPOrpaMMbl

yueOHoi qucuunanubl «EcTecTBO3HAHME»

OcBoeHHE TPOrpaMMBbl YIeOHOH TUCIMIUTMHBI « ECTECTBO3HAHME)» MPEAIoaracT HaIndue B
npodeccCHoHaNBHOM 00pa30BaTeIbHON OpPraHU3alllU, pealln3yIoleil 00pa3oBaTENbHYIO MPOTPAMMY
cpennero ob6mero oopazoanus B npenenax ocBoeHus OITOIT CIIO na 6a3e 0oCHOBHOTO 00IIIETO
oOpa3oBaHus, y4eOHBIX KaOMHETOB MO (U3UKE, XUMHH, OWOJOTHH, B KOTOPBIX HMEETCS
BO3MOXXHOCTh OOECIEYHTh CBOOOJHBIM TO0CTyn B MHTEpHET BO BpeMs Y4eOHOTO 3aHATHSI W B

nepuo] BHEYYEOHOH NeATEIbHOCTH 00yYarOITXCS.
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9.PexoMeH1yemasi iuTepaTypa

OcCHOBHBIE HCTOYHUKHU:

1 EcrectBoznanme: YU./ AJL Ilerenun, T.H. I'aea, A.JI. bpennep. —M.: ®opywm, 2014.-
256 c.(I10)
JlonoIHUTeIbHbIE UCTOYHUKH

1 Meroanueckue pPEKOMEHJANWH TIO BBIMOJHEHUIO CAMOCTOSITETLHOW pPabOTHl IO
nucuuimie «EctecTBo3Hanuey s cTyAeHToB crenuaibHoctei: 40.02.01 TIpaBo u opranuzanus
conuansHOro obecreuenus 38.02.01 Dxonomuka u Oyxranrepckuii yder (mo otpacisim), 38.02.07
bankosckoe neno, 09.02.03 [IporpammupoBanre B KOMIBIOTEPHBIX cucTemMax, 2015r.

2 TymunoB B.®. KonHuenmum COBPEMEHHOTO €CTECTBO3HAHUS [DJICKTPOHHBIA pecypc]:
yueOnnk/ B.®. Tymunos, K.B. TynunoB— DnekTpoH. TekcToBble AaHHbIe.— M.: JlamkoB u K,
2014.— 483 c.— Pexxum noctymna: http://www.iprbookshop.ru/5102.html.— 3BC «IPRbooks»
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