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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydebnoro mpeamera JIVII.01 OcHOBBI ecTeCTBEHHOHAYYHBIX
3HaHUW TpeJHa3HaueHa JJid M3Yy4YeHUS OCHOB €CTECTBEHHOHAYYHBIX 3HAHHM B
npodeccroHanbHbIX 00pa30BaTEIbHBIX OPraHU3alUAX, PEATU3YIONIMX 00pa30BaTEIbHYIO
OporpaMMmy CpelHero oOmiero oOpa3oBaHUsi B  Ipeaesiax OCBOCHHUS  OCHOBHOM
oOpazoBarenbHoil mporpammbl CIIO Ha 0a3e ocHOBHOTO oOmIero oOpa3oBaHUs TIpH
MOJIFOTOBKE CIEIUAIMCTOB CPEIHETO 3BEHA.

Pabouass  mporpamma  JOMOJHUTENBHOTO  yueOHOro  mpeamera  OCHOBBI
€CTECTBEHHOHAYYHbIX 3HAaHUW pa3paboTaHa B COOTBETCTBUU ¢ TpeboBanusiMu DOI'OC
cpemHero ooOmero o0pa3oBaHMsS B YacTH BKIIOYEHHS B YYEeOHBIM IUTAaH H3y4YeHUS
JIOTIOJTHUTEIBHBIX YUYEOHBIX TIPEIMETOB.

Coneprxanue paboueid mporpaMMbl HAIIPaBJICHO HA JOCTHKEHHUE CIEAYIOIIUX LIETICH:

. OCBOEHHE 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHE MHUpa H
METO/aX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Han0oJiee BaXXHBIMH HUISIMU M TOCTIKCHUSIMHU
€CTECTBO3HAHUSA, OKA3aBIIMMHU OMNpPEACIAIONIee BIMSHUE Ha pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

. OBJIAJICHUE YMEHUSMU NPUMEHSATh TOJyYECHHbIE 3HAHUA IS OOBSICHEHUS
SBJICHUM OKPY’KAIOIIEr0 MHUPa, BOCIPUATHS UHPOPMAIIMK €CTECTBEHHOHAYYHOT0 U mpodec-
CHOHAJIBHO  3HAYMMOTO  COJACP)KAHUS;, pPAa3BUTHE HWHTEIUIEKTYalIbHBIX, TBOPYECKUX
CHOCOOHOCTEM W KPUTUYECKOTO MBIIUIEHUS B XOJE€ MPOBEACHUS MPOCTEHIINX Hccie-
JIOBaHUM, aHalM3a SBJICHUM, BOCIPHUATHS U HWHTEPHPETAUU €CTECTBEHHO-HAYYHOU
uHdopmanuu;

. BOCIIUTaHHE yOEXICHHOCTH B BO3MOXXHOCTH TO3HAHMs 3aKOHHOW MPUPOJBI U
WCITOJIB30BaHUS JOCTIDKEHUH E€CTECTBEHHBIX HAyK IS Pa3BUTHS [WBWIM3AIMA M TI0-
BBIIIICHUS KaUeCTBA KU3HH,

. NPUMEHEHHE  E€CTECTBEHHOHAYyYHBIX  3HAaHUH B MpodeCCHOHATHHOU
JEATENbHOCTH u [IOBCEIHEBHOMI JKU3HUA IS oOecrieueHus 0€e30I1acHOCTH
KHU3HEACSITEIFHOCTH; TPAMOTHOTO WCIIONB30BAHMSI COBPEMEHHBIX TEXHOJIOTUN; OXpaHBbI
310POBbSI, OKPYKAIOIIECH CPEIBI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

EcrecTBO3HaHME — Hayka O SBICHUSX W 3akoHax mpupoasl. COBpeMEHHOE
€CTECTBO3HAHME BKJIIOYAET MHOMXECTBO €CTECTBEHHOHAYYHBIX OTpaCiei, U3 KOTOPBIX
HanOosiee BaXXHBIMU SIBJISIFOTCST Ouosiorus v pusnka. OHO OXBaThIBACT IMIMPOKHUN CHEKTP
BOIIPOCOB O Pa3HOOOPa3HbIX CBOMCTBAX OOBEKTOB MPUPOABI, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak €JUHOE LIENOE.

EcTtecTBeHHOHAyUHbIE 3HAHWS, OCHOBAHHBIE HA HUX TEXHOJOTUU (DOPMUPYIOT HOBBIN
oOpa3 xu3HU. BbICOKOOOpa30BaHHBIN YEJIOBEK HE MOXET JUCTAHIIUPOBATHCSA OT (DyHIaMEH-
TaJbHBIX 3HAHUU 00 OKPYXKAIOIIEM MUpE, HE PHUCKYsS OKa3aThCsi OECMOMOIIHBIM B mpodec-
CHOHAJIBHON NeaTeNbHOCTH. JI1000€ MepCneKTUBHOE HAaNpaBJICHHE ACATEIHHOCTA YelIOBEKa
MPSIMO WJIM KOCBEHHO CBSI3aHO C HOBOM MaTepHaIbHOW 0a30i M HOBBIMU TEXHOJIOTHSIMU, U
3HAaHUE WX €CTECTBEHHOHAYYHOM CYIIHOCTH - 3aKOH yCIeXxa.

EcrecTBO3HaHNE - HEOThEMIJIEMAs COCTABIISIONIAS. KYJIbTYpPbI: ONPEEsis MHUPOBO3-
3peHUE YeNIOBEKa, OHO MPOHUKAET U B TYMAHUTAPHYIO cPepy, U B OOUIECTBEHHYIO KU3Hb.
PanroHanbHbIN €CTECTBEHHOHAYYHBIA METO/I, C(POPMUPOBABIIMIICS B paMKaX €CTECTBEHHBIX
HayK, O0Opa3yeT eCTeCTBEHHOHAy4YHYI0 KapTHUHY MHUpa, HeKoe o00pa3Ho-uiiocodpckoe
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000011IeHIe HayYHbIX 3HaHUH.

buosnorust - cocraBHasi 4acTh €CTECTBO3HAHMS. DTO HayKa O uBoW mpupojge. OnHa
M3y4aeT PaCTUTENbHBIN, )KUBOTHBIN MUP U YEJIOBEKA, UCTIOJb3Yys KaK COOCTBEHHBIE METOIHI,
TaK ¥ METOJBI JAPYTMX HAYK, B YaCTHOCTU (DM3WUKH, XUMUHM U MATEMaTHKW: HAOIIOICHUS,
HKCIIEPUMEHTBI, MCCIICIOBAHUSI C MOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHUKpPOCKOIA, 00-
pabOTKy CTATUCTUYECKUX JTAHHBIX METOJAMH MATeMaTHUYE€CKOW CTaTUCTUKU U Ap. bruonorus
BBISIBJISIET 3aKOHOMEPHOCTH, MPUCYIIINE )KMU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YHCIIe 0OMEH
BEIIECTB, POCT, pa3MHOXKEHHE, HACIEJCTBEHHOCTh, U3MEHYMBOCThH, BOJIIOLIUIO U JIp.

OCHOBY ecTeCTBO3HAHHUs TMpEACTaBIsieT (U3MKa — HayKa O MPUPOJE, U3ydarolas
HamOoJiee BakKHbIC SIBJICHWS, 3aKOHBI M CBOMCTBA MarepuaibHOoro wmupa. B  dusnke
YCTaHABJIMBAIOTCSI YHUBEPCAIbHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOJTBEPKIACTCS HE
TOJBKO B 3€MHBIX YCJIOBUSX M B OKOJIO3E€MHBIX MPOCTPAHCTBaX, HO U BO Bceil Beenennoii. B
ATOM 3aKIJII0YaeTCs OJWH W3 CYIICCTBEHHBIX MPU3HAKOB (DM3WKH Kak (yHIaMEHTAITbHOMN
Hayku. Du3uka 3aHUMAET 0cO00E€ MECTO CPEIHU €CTECTBEHHBIX HAYK, IO3TOMY €€ MPUHATO
CUUTATh JTUJEPOM €CTECTBO3HAHUS.

B mpodeccruoHalbHBIX ~ 00pa3oBaTEbHBIX  OpraHU3alUAX,  PEATU3YIOIIUX
00pa3oBaTeIbHYIO MPOrpaMMy CpPEeAHET0 00111ero 0Opa3oBanus B mpeaenax ocsoenus OI1OIT
CIIO Ha 6a3e OCHOBHOIro 00IIero 0Opa3OBaHMs, U3Y4YAETCs WHTETPUPOBAHHBIN Yy4eOHBIN
npeameT OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUM, BKIIIOYAIOIIUHN JBa pas3jena, 00aaolme
OTHOCUTEJIBHOM CaMOCTOSITEILHOCTBIO M IIEJIOCTHOCThIO — buomnorus, ®dusznka — 41O HE
HapyIIaeT MPUBBIUYHYIO JJOTUKY €CTECTBEHHO-HAYYHOT'O 00pa30BaHUs 00YyYArOIINXCS.

[Ipy m3yueHum ydeOHOro maTepuajia Mo OUOJIOTHH 11eJ1ecCO00pa3HO aKIICHTHUPOBATH
BHUMaHHE 00y4YarIIMXCs Ha )KU3HEHHO BAKHBIX O0BEKTaX MPUPOJIbl U OpraHU3ME YeIOBEKa.
Oto ruapocdepa, armochepa u O6uocdepa, KOTOpbIe PACCMATPUBAIOTCS C TOYKH 3PECHUS
XUMUYECKUX COCTaBOB U CBOWMCTB, WX 3HAUCHUS IS KU3HEACSATEIBLHOCTH JIIOJICH, 3TO
COJICp’)KaHME, OCBEIIAIOIIEe POJIb BAXKHEHIINX XUMHYECKUX OJJIEMEHTOB B OpraHU3MeE
YeJI0BeKa, BOMPOCKHI OXPaHbl 3I0POBbS, MPOPUIAKTUKU 3a00JIE€BAHUI U BPEIHBIX MPUBBIUEK,
MOCJIEACTBUM U3MEHEHUS Cpebl OOMTAHUSI YETIOBEKA JJIsl YeJIOBEUECKOM ITUBUIIU3AIUU.

B  npouecce  peanuzaumu  coaepkaHus ~ ydeOHoro — mpenmera  OCHOBBI
€CTECTBEHHOHAYYHbIX 3HAHUM 3HAYMMO M3y4YeHHE pasznena «Pu3uka», KOTOPbIA BHOCHUT
CYIIIECTBEHHBIA BKJIAJl B CUCTEMY 3HAaHUNM 00 OKpYyXKarolleM MHUpe. DTOT pasles SBISETCS
CUCTEMOOOPA3YIONIUM ISl IPYTUX Pa3IesioB yueOHOM NUCIUILTUHBI, TOCKOIbKY (hU3HUEeCKUE
3aKOHBI JIS)KAT B OCHOBE COJIEpKaHUs Kypca OUOIOTHH.

3aMeTHOE MECTO B COJEpKAaHUHM Y4eOHOTo MpeaMeTa 3aHUMaeT yueOHbI MaTepual, He
TOJIBKO (POPMUPYIOIMIHI €CTEeCTBEHHOHAYYHYIO KapTHHY MHUpPA y CTYACHTOB, HO M PAaCKpPhI-
BAIONIMI MPAKTHUECKOE 3HAUYEHHWE ECTECTBEHHOHAYUYHBIX 3HAaHWM BO Bcex cdepax KU3HU
COBPEMEHHOT0 O0IIeCTBa, B TOM YKCJI€ B TYMaHUTapHOU cdepe.

VYueOnbiit npeaMer OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUH, B COAEPKAaHUU KOTOPOTO
BEIyIIMM KOMITOHCHTOM SIBJISIOTCS HAy4YHBIC 3HAHWUS W HAyYHBIC METOJBI IIO3HAHUA,
MO3BOJIsIET CHOPMHUPOBATH Yy OOYHAIOUIMXCS ILIEJIOCTHYIO E€CTECTBEHHOHAYUYHYIO KapTHUHY
MHUpa, MPOOYIUTH Y HUX IMOIIMOHATBHO-IIEHHOCTHOE OTHOIIICHUE K U3y4aeMOMY MaTepHay,
TOTOBHOCTh K BBIOOpPY JEMCTBUM OMpeACICHHOW HaNpaBJIE€HHOCTH, YMEHUE KPUTHUUYECKHU
OIICHUBATH CBOM M UY)KHE ICUCTBUS U TIOCTYIIKU.

HNuTerpupoBanHoe cojepKaHWE Y4eOHOTO MpeaMeTa IO3BOJIAECT MPEToaBaTelsaM
Oouonornn u (GU3NKKA COBMECTHO OPTaHMW30BaTh H3YYEHHUE OCHOB €CTECTBEHHOHAYYHBIX
3HAHUU, UCTIOJIb3YS UMEIOIINECS YACTHBIE METOANKH MPETOJaBaHus TPEIMETA.

N3yuenue yuebHOTO mpeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN 3aBEPIIACTCS



MOBEICHUEM UTOTOB B (popMme audhepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOYHOU
aTTecTanuu oOydaronuxcsi B mporecce ocBoeHus ocHoBHOUM OIIOIT CIIO ¢ momydeHmem
CpemHero o0mero oopa3oBaHusI.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

B ydeOHOM Tu1aHe mporpamMMbl MOATOTOBKH CIIEHHUATUCTOB CPEIHEr0 3BEHa MECTO
yueOHoro npenMera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUW — B COCTaBE JIOMOJHUTEIBHBIX
y4eOHBIX MPEAMETOB.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoenue coaepkanus ydeOHoro mpeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUUN
00ecreynBaeT JOCTHKEHHE 00YYaIOIUMHUCS CIEAYIOIIMX PE3YIIbTATOB:

JAUYHOCHHBIX:

- YCTOWYUBBIA MHTEPEC K MCTOPUM U JOCTHUKEHUSM B OOJACTH €CTECTBEHHBIX HAYK,
YyBCTBO I'OPJIOCTH 3a POCCUMCKNE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K IPOJOJDKEHUIO O0pa30BaHUs, IMOBBIIIECHUIO KBATU(UKALUUA B H3-
OpaHHOW mNpodeccCHOHANbHON JAESITENBHOCTH C HCIOJIB30BAHMEM 3HaHUM B oOjactu
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIMI B 00JaCTH €CTECTBEHHBIX HAyK
JUI YeJIOBEKa U 00ILeCTBa, YMEHUE HCIIOJIb30BaTh TEXHOJIOTMUECKHUE JOCTHKEHHS B 00IacTh
¢u3MKM, OMOJOTUU ISl TOBBIIMIEHUS COOCTBEHHOTO WHTEIJIEKTYaJIbHOTO pa3BUTHUS B
BBIOpAHHON TTPO(PECCHOHATIEHOM eI TeTbHOCTH;

- YMEHHUE IMPOAHAIU3UPOBATh TEXHOTECHHBIE MOCIEACTBUS Uil OKPYKAKOLIEH CpElbl,
OBITOBOM U MPOU3BOACTBEHHOU JIEATEIILHOCTH YEJIOBEKA;

- TOTOBHOCTb CAaMOCTOSITEJIbHO J00BIBaTh HOBBIE [Jisi C€0sl €CTECTBEHHOHAYYHbIE
3HAHMS C UCTOJIB30BAHUEM JIJISl TOTO TOCTYIHBIX HICTOYHUKOB MH(OpMaIuy;

- YMEHUE YIIPABIATh CBOEH MO3HABATENBHOMN AEATEIBHOCTHIO, IPOBOJIUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPaUBaTh KOHCTPYKTUBHBIE B3AMMOOTHOILIECHHS B KOMAHE 10 PEIICHUIO
oOuIMx 3a7a4 B 00JaCTH €CTECTBO3HAHMS;

MemanpeomMemHmvix:

- OBJIAJICHWE YMEHHSMHM W HaBBbIKAMHU Pa3IMYHbIX BHUJIOB IO3HABATEJIBHOW JIEATEIb-
HOCTH JIJISl U3YYEHUS PA3HBIX CTOPOH OKPYKAIOIIETO0 €CTECTBEHHOTO MHPA;

- IPUMEHEHNE OCHOBHBIX METOOB MO3HAHUs (HAOIIOEHHS, HAYYHOTO SKCIIEPUMEHTA)
JUISE U3YYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOM KAapTHUHBI MHUpa, C KOTOPBIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodecCuoHaNbHOM cdepe;

- YMEHHUE ONpeNeysaTh LEeNU W 3aJayd JeATeIbHOCTH, BBIOMpATh CPENCTBA JUISl MX
JOCTHXKEHHUSI HA PAKTHUKE;

- YMEHHE UCIOJIb30BaTh PA3IMYHbIE UICTOYHUKH AJIA TIOJyYEeHUs] €CTECTBEHHOHAYYHOU
uH(OpMaAIMU U OLEHUBATH €€ JIOCTOBEPHOCTb MJIA JOCTHXKEHHUS MOCTaBJIEHHBIX Lenell u
3a/1ad;

npeomMemHulX:

- copMUPOBAaHHOCTHh MPEJCTABICHUN O IEITOCTHOW COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHE MHUPA, IPUPOJE KAK €AUHOU LEIOCTHOM CUCTEME, B3AMMOCBSA3H YEIIOBEKA,
MPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax Bcenennoii;

- BJIAQJICHHE 3HAHMAMH O HauOoJiee BaXKHBIX OTKPBITUSAX M JOCTHKEHHSIX B 0OJACTH
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€CTECTBO3HAHMS, MOBJUABIINX HA HBOJIONUIO NPEACTABICHUA O MOPUPOJAE, HA Pa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

- cOpMHPOBAHHOCTh YMEHUS MPUMEHATH €CTECTBEHHOHAYYHBIC 3HAHUSA IJIsI 00b-
SCHCHHSI OKPYXKAIOIIMX SIBIICHUH, COXPAaHEHHS 3J0POBBS, oOecmedeHus O0e30MacHOCTH
KU3HEAEATEIbHOCTH, Oepe’KHOTO OTHOILICHUS K IpupoJIe, PalMOHAIIBHOTO
PUPOAOIIOIH30BAHNUS, & TAKXKE BBITIOJIHEHUS POJIA TPAMOTHOTO OTPEOUTEIS;

- c(opMUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJIE TO3HAHUS TPHUPOABl U
CPEACTBAaX M3YYEHUs Meramupa, MakpoMHpa U MHUKPOMHpA; BIAJEHUE IPUEMAMHU
€CTECTBEHHOHAYUYHBIX HAOJIIOJICHUM, OIBITOB, HCCIEAOBAHHM W OLEHKH JOCTOBEPHOCTHU
MOJIYYEHHBIX PE3YJIbTATOB;

- BJIQJICHUE MOHSATUWHBIM aNnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIINM IO3HABATH
MHp, y4aCTBOBaThb B JUCKYCCHSX [0 €CTECTBEHHOHAY4YHBIM BOIPOCAM, HCHOJIb30BaTh
pa3IUYHBIC MCTOYHUKU WHGOPMAIWMH IS TOJATOTOBKH COOCTBEHHBIX PabOT, KPUTHYCCKU
OTHOCHUThCSA K coobmieHusM CMU, conepxainuM HaydyHyr0 HH(POPMAIIUIO;

- c(popMHUPOBAHHOCTH YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHMS
JUTSL KKJIOTO YEJIOBEKa HE3aBHCHUMO OT €ro npo()ecCHUOHANbHOU AESTENbHOCTH, pa3inyaTh
(haKThl U OLICHKH, CPABHUBATH OLICHOUHBIC BBIBOBI, BUJIETh UX CBS3b C KPUTEPUAMHU OLIEHOK
U CBSI3b KPUTEPHUEB C ONPEAECICHHON CUCTEMOMN LIEHHOCTEN.

COJEPXAHHUE YYEGBHOI'O IIPE/IMETA

PA3JIEJI 1. BUOJIOT'UA
BBE/IEHUE

OOBeKT u3yueHus OMOIOTUN — KUBasd Npupoja. [Ipu3Haku >KMBBIX OPraHU3MOB U MX
MHOT00o0pa3ue. YpoBHEBas OpraHu3alMsl )KUBOW MPHUPOABI U 3BOJIOLMS. MeToabl TO3HAHUS
KUBOM Tpupoasl. OOIME 3aKOHOMEPHOCTH Ouosiornu. Ponb Ouonorun B GopMupoBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUPA U NMPAKTUYECKOW NEATEIBHOCTH JIFOAEH.
3HaueHre OMOJIOTMH MPU OCBOCHHUM Mpodeccuil U creuuasbHOCTeR cpeaHero npodeccuo-
HaJHLHOTO 00Opa30BaHUS.

Jemoncmpayuu

buonornyeckne CUCTEMBI Pa3HOTO YPOBHS: KJIETKA, OPraHU3M, MOIYJISILUS, SKOCHCTE-
Ma, brocdepa.

[{apcTBa )XUBOM MPUPOBI.

1. YYHEHUE O KJVIETKE

Xumuueckass opraHuzanus KieTkd. Kiietka — aneMeHTapHas JKuBas CUCTEMa M
OCHOBHAsl CTPYKTYpHO-(DYHKIIMOHAJIbHAs €IMHMIIA BCEX JKUBBIX OPraHU3MOB. XHMHUYECKas
opranuzanus KieTkd. OpraHM4ecKMe M HEOPraHMYECKHE BEIIECTBA KIETKH M KUBBIX
OpraHu3MoB. bellku, yrieBobl, TUIUIbI, HyKJIEMHOBBIE KUCIIOTHI U UX POJIb B KIIETKE.

Crpoenune u ¢yHkuuu kieTku. [IpokapuoTrnyeckue M SYKapUOTHUECKHUE KIIETKH.
Bupycbl kak HekierouHas (opma JKM3HM W WX 3HadyeHue. bopb0a ¢ BUPYCHBIMU
3aboneBanusmu (CIIN u np.) Luronnasma u kiierounas memopana. OpraHouibl KJIETKH.

OOMeH BemiecTB M IIpeBpallleHHMe JHepruM B  Kierke. llmactuueckuit u
HHEPreTUYECKU OOMEH.

Crpoenue u pynkunu xpomocom. JIHK — Hocutens HaciaenCTBEHHON MH(OpPMALUU.



Perumkanms JIHK. I'en. I'ereTnaeckmii koa. buocunres 6ernka.

Kusnennplii 1wk kinetkd. Kinetkm M uxX pasHooOpazue B MHOIOKJIETOYHOM
opranuzMe. KierouHas Teopus CTpoO€HUS OPraHU3MOB.

MwuTto3. [{luTokuHes.

JlemoHCTpannmn

CrtpoeHue u CTpyKTypa Oelnka.

Crpoenune monekyn JIHK u PHK.

Pennukamus JIHK.

CxeMbl HepreTH4YecKoro ooMeHa u 6MocuHTe3a Oenka.

CrpoeHre KJIETOK MPOKApHUOT U 3YKAPUOT, CTPOECHUE U MHOrooOpasue KIETOK
pacTeHU U )KUBOTHBIX.

CrtpoeHnue Bupyca.

dotorpadun cxeM CTPOCHUSI XPOMOCOM.

Cxema CTpoeHHs TeHa.

MwuTo3.

Ilpakmuueckue 3anamusn

HaOnronenue KiIeToK pacTeHU U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MHUKPO-
rpernaparax, X OlHUCaHUE.

[IpuroToBieHNE U ONUCAHNE MUKPOTIPENAPATOB KJIETOK PACTEHHUIA.

CpaBHeHUE CTPOEHUSA KJIETOK PACTEHUN U KUBOTHBIX IO TOTOBBIM MHUKpPOIIpENapaTam.

Camocmoamenvnasa padboma: nNoAroTOBUTH JOKIAJIbI, COOOIIECHUS.

2. OPTAHU3M. PASMHOKEHUE U UHAUBUAYAJIBHOE PABBUTHUE OPIT'AHU3MOB

Pa3zMHoxeHue opranuzmoB. Opranusm — eInHoe 1enoe. MHorooOpasue opraHu3MoB.
Pa3smHoXkeHre — BaxkKHEHIIIee CBOMCTBO >KMBBIX OopraHu3moB. [lomoBoe u Oecmoiioe pas-
MHOkeHHe. Meito3. O0pa3oBaHUe MOJOBBIX KIETOK U OIJIOIOTBOPEHUE.

NunuBuayaibHOE  pa3BUTHE OpraHu3Ma. OMOpPHUOHAIBHBIM ATalm  OHTOTEHE3a.
OcHOBHBIE CTaJIUX SMOPUOHATILHOTO PAa3BUTHUS.

CXoACTBO  3apofpIlIe MpeacTaBUTENEH pa3HbIX TIPYIHN I[O3BOHOYHBIX  Kak
CBHUJIETEIIbCTBO WX SBOJIOIMOHHOTO poAcTBa. llpuumMHBl HapylmleHHl B pa3BUTUH
OpraHU3MOB.

NunuBuayanbHOEe pa3BUTHE uelioBeka. PempoayktuBHOe 3a0poBbe. [locnmencTBus
BIIMSIHUSL QJIKOTOJIsI, HUKOTHHA, HAPKOTUUYECKUX BEIIECTB, 3arpsSI3HCHUSI CPEJlbl Ha pa3BUTHE
YeJIoBeKa.

Hemoncmpauuu

MHuoroo0pasue opranu3MoB.

OOMeEH BEIIeCTB U MPEBPAILCHUE YHEPTUU B KIIETKE.

DOTOCUHTES.

JleneHue KIEeTKHU.

MwTo3.

becnosioe pa3aMHOKEHUE OPTraHU3MOB.

O6pa3oBaHME TOJIOBBIX KIIETOK.

Meiios.

Onnoa0TBOPEHUE Y PACTEHU.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Tunel NOCTAIMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX.

Ilpakmuueckoe 3anamue



BrisiBieHME U onMcaHue ITPHU3HAKOB CXOJCTBA SapOHLImeﬁ YCJIOBCKA U APYIrUX I103BO-
HOYHBIX KaK J10Ka3aTCJIbCTBO NX 3BOJOIMOHHOTO POJACTBA.
Camocmosamenvhnasn pa60ma: IIOoATOTOBUTH JOKJIAIbI, COO6IHGHI/I$I, IMPC3CHTAIH.

3. OCHOBBI 'EHETHUKMU U CEJIEKIIUU

OCHOBBI y4Y€HHUS O HACJIEICTBEHHOCTH U U3MEHYMBOCTH. | '€HETHKAa — HayKa O 3aKOHO-
MEPHOCTSIX HACJIEACTBEHHOCTH M M3MEHYMBOCTH OpraHu3MoB. I'. MeHjaenb — OCHOBOIIO-
JIOKHUK T€HETUKU. ['eHeTHUYecKass TEpMUHOJIOTHUSI U CUMBOJIHKA.

3aKkoHBI TeHETHKHU, ycTaHOBIeHHBIE . Menaenem. MoHOruOpUIHOE U TUTHOPHUIHOE
CKpeluBaHue XpOMOCOMHAsl TEOpHUsSl HACIEICTBEHHOCTH. ['eHeTuka moJyia. 3HadyeHue
TCHETHKH JIJIs CeJIeKIIMU U MeIUIMHbI. HacnencTBeHHbIe 00I€3HM YeloBeKa, UX MPUYUHBI U
npoduIaKTUKA.

3aKOHOMEPHOCTH M3MEHYMBOCTU. HaciencTBeHHas, WM T€HOTUIIMYECKAs, U3MCHYH-
BOCTh. MoaudukalMoHHas, WX HEHACJEICTBEHHAs, U3MEHYMBOCTh. ['€HETHKa uenoBeKa.
I'enetnka u meauuuHa. MartepuaabHbIE OCHOBBI HACIEICTBEHHOCTH M U3MEHYMBOCTH. |'e-
HETHKA U BOJIOIMOHHAS Teopus. [ eHeTuKa nomynsuui.

OCHOBBI CEJIEKIINN PACTEHUH, ’KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTnka — TeopeTu-
yeckas OCHOBa cenekinu. O oMalTHUBaHUE KUBOTHBIX U BBIPAIIMBAHUE KYJIBTYPHBIX pac-
TeHHI — HadaJIbHBIC dTanbl cenekiuu. Yuenue H. V. BaBuiioBa o meHTpax MHOrooo6pasus u
MIPOUCXOXKJICHUS KYJbTYPHBIX pacTeHui. OCHOBHBIC METOABI CEJICKIMH: THOPUIU3AIUSI U
HMCKYCCTBEHHBIH OTOOp. OCHOBHBIC JOCTHXKEHUS COBPEMEHHOW CEJICKIIMU KYJIbTYPHBIX
pacTeHU, IOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHomnorus, ee JOCTUKEHUS U TIEPCIIEKTUBBI pa3BUTHUSL.

Jemoncmpayuu

MoHorubpuiHOE ¥ TUTHOPUTHOE CKPEIIUBAHUE.

[IepekpecT XpoMOCOM.

CueruieHHOE HacJIeIOBaHUE.

Mytanun.

[{enTpbl MHOTOOOpa3Usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUM M JOMAITHUX KU-
BOTHBIX.

['uOpuan3zanus.

HckyccTBeHHBIN OTOOD.

HacnencTBennsie 00JIE3HN YeJIOBEKA.

Biusinue ankoroyin3mMa, HApKOMaHUU, KypEHUs Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3auamus

CocraBieHue IPOCTEHIINX CXeM MOHOTHOPHIHOTO M TUTHOPHUIHOTO CKPEIIMBAHMUS.

Pemenue reneTuueckux 3aaad.

AHanm3 HEHOTUIMMYECKON U3MEHYUBOCTH.

BrisiBlieHMEe MyTareHOB B OKPYKaIOIIEH Cpele U KOCBEHHAsl OLIEHKA BO3MOYKHOTO MX
BJIMSIHUSI HA OPTaHU3M.

Camocmoamenvnasn padoma: NoAroTOBUTH JOKJIAJbI, COOOIICHUS, TPE3CHTAINH,
COCTaBUTbH POJOCIOBHBIE.

4. MNIPOUCXOKJIEHUE U PAZBUTHUE KU3HU HA 3EMIJIE.
IBOJIOINIMOHHOE YYEHHUE

HpOI/ICXO}KIIeHI/IC M HAYaJIbHBIC OTAIllbl pa3BUTHA KHM3HH HaA 3emie. ['umnoresnl Impouc-



XOXKIEHUSI KU3HH. V3ydeHHe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHKHOBCHUS, PA3BUTHS U
CYIIIECTBOBAHMS KU3HU HA 3emiie. Y CJIO’)KHEHHE JKUBBIX OPTaHU3MOB B MPOIIECCE IBOJTIOIUH.
MHuoroo6pasue >KuBOro Mupa Ha 3emJjie 1 COBPEMEHHAs €ro OpraHu3alysl.

HcTtopust pa3BuTUs 3BONMIOUMOHHBIX uaeil. 3HaueHue padot K.JIunnes, XK.b.Jlamapka
B Pa3BUTHHM HBOJIIOIMOHHBIX HAEH B Ouosoruu. DBomoimoHHoe ydenue Y. Jlapsuna.
EctectBenHbIit oTOOp. PONb 3BONMIOLMOHHOTO Y4YeHUST B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA.

MuxkposBosonust 1 MakpoaBoitonus. Konuenuus Buaa, ero kpurepuu. llomymnsius
— CTPYKTYypHas €IMHUIIA BUJIA U 3BOJIONMH. JIBUKYIIMe CUiIbl HBOMIOIMU. CHHTEeTHYeCKas
Teopus 3BOJOIMHU. MukposBomtonus. CoBpeMeHHbIe MPEACTaBICHUS O BUA000pa30BaHUU
(C.C. YerBepuxos, U. U. [lImansrayzen). MakposBomtonus. JlokazaTeabCTBa SBOJIOUH.

[Tpuunabl BeIMUpaHus BUI0B. OCHOBHBIC HAIPaBICHUS BOJIIOIMOHHOTO IIporpecca.
buonornyeckuii mporpecc 1 OMOJIOrHYECKU perpecc.

Hemoncmpayuu

Kpurepuu Buna.

CTpyKTypa IOMyYJISIINH.

AJanTUBHBIE OCOOCHHOCTH OPTaHU3MOB, KX OTHOCUTEIBLHBIN XapaKTep.

DBOJIIOLMOHHOE IPEBO PACTUTEIHHOTO MUPA.

DBOJIIOLMOHHOE IPEBO KUBOTHOTO MUPA.

[IpeacraBuTenu peaKux U UCUE3AIONTUX BUJIOB PACTEHUHN U )KUBOTHBIX.

Ilpakmuueckue 3auamus

Onucanue ocobeit 0JIHOTO BUjIa IO MOP(HOIIOTHYECKOMY KPUTEPHIO.

[IpucnocobieHre OpraHu3MOB K pa3HbIM cpeaaM oOuTaHus (BOJIHOM, Ha3eMHO-
BO3AYIIIHOMN, TOYBEHHOM).

AHaM3 " OIIEHKA Pa3TUIHBIX THITOTE3 MMPOUCXOKICHHS KU3HU.

Camocmoamenvnas padoma: NOArOTOBUTD JTOKJIAJIbI, COOOICHHUS, MPE3CHTAIINH .

5. IPOUCXOXKAEHUE YEJIOBEKA

AHTpornorese3. DBoyonusg MpuMatoB. COBPEMEHHBIE TUIOTE3bl O MPOUCXOXKICHUU
yenoBeka. JlokazaTenbcTBa pOACTBA YENOBEKA C MIICEKOMUTAIOIIUMH KMBOTHBIMHU. JTallbl
ABOJIFOLIMY YEJIOBEKA.

YenoBeueckue pachl. POACTBO M €IMHCTBO MPOUCXOXKIEHHUS YenoBeueckux pac. Kpu-
THKa pacu3ma.

Hemoncmpauuu

YepThl CXO/ACTBA U pa3/Inyus YEJIOBEKA U )KUBOTHBIX.

YepThl cX0/ACTBA YEIOBEKA U IPUMATOB.

IIponcxoxaeHue 4yeaoBeKa.

Yenoseueckue pacel.

Ilpakmuueckoe 3anamue

AHaJIN3 ¥ OIIEHKA PAa3IMYHBIX TUIIOTE3 O MPOUCXOKIECHUU YETOBEKA.

6. OCHOBBI OKOJIOT'NHN

DKOJIOTHSI — HayKa O B3aMMOOTHOIIIEHUSIX OPTaHU3MOB MEXy COO0M M OKpY KaroIen
cpenoi. DKojoruyeckue (PakTopbl, UX 3HAYEHHUE B JKU3HU OPraHU3MOB. DKOJOTUYECKHE
cucteMbl. BujioBas u mpocTpaHCTBEHHas CTPYKTypa skocucteM. [luiieBbie CBsI3U, KPyro-
BOPOT BEUIECTB U MPEBPAILEHUE SHEPTUU B SKOCUCTEMAX. MEXBUIOBBIE B3AMMOOTHOILICHHUS
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B JKOCHCTEME: KOHKYpEHLHUs, CHUMOWO03, XHUIIHUYECTBO, Napa3uTU3M. VICKyCCTBEHHBIE
CO00I1IeCTBAa — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buochepa — riobanbnas sxocucrema. Yuenue B.U.Bepuanckoro o 6mochepe. Posb
’KUBBIX OpraHu3MoB B 6mocepe. buomacca. KpyroBopor BaxkHEHIIUX OMOTEHHBIX dJIE€MEH-
TOB (Ha MpUMeEpeE yriiepoja, a3oTa u ap.) B ouocdepe.

buocdepa u uenosek. U3menenus B 6uochepe. [locnencTpus AesTENbHOCTH Y€I0BEKa
B OKpyXkarolei cpene. Bo3nelicTBre nMpou3BOJCTBEHHON AESITENILHOCTH Ha OKPY>KAIOIIYIO
cpeny B 001acTu cBoel Oyayiiei npodeccumu.

DKoJIOTHs KaK TEOPETUYECKasi OCHOBA PallUOHAIBLHOTO MPUPOJIONOIBL30BaHUS U OXpa-
HbI npupoasl. Hoocdepa. IIpaBuna nmoBeaeHus jtojel B OKpyKarolled MPUPOJTHONU Cpejie.
bepexxHoe oTHoleHHE K OMOJOTHYECKHMM OOBEKTaM (PacTeHHMSIM W KMBOTHBIM M UX CO-
00l11lecTBaM) U UX OXpaHa.

Hemoncmpayuu

Dkoyorndeckue GaKkTOpbl U UX BIUSHUE Ha OPTaHU3MBI.

MeXBUIOBBIC OTHOIIICHHS: KOHKYPEHIIHS, CAMOHMO03, XUIITHNYECTBO, TTApa3uTU3M.

SpyCHOCTh PacTUTENHHOTO COOOIIIECTBA.

[TuiieBrle 1IENN U CETU B OUOLIEHO3E.

DKOJIOTUYECKHUE MTUPAMU/IBI.

Cxema 3KOCUCTEMBL.

KpyroBopot BelecTB 1 MpeBpaILEHUE SJHEPTUN B IKOCUCTEME.

buocdepa.

Kpyrosoport yraeposa (azota u ap.) B 6uocdepe.

Cxema arposKOCUCTEMBI.

Oco00 oxpaHsieMbIe TPUPOIHBIE TeppuTopun Poccun.

Ilpakmuueckue 3anamusn

Omnucanve aHTPOIOTCHHBIX M3MEHEHUH B €CTECTBEHHBIX MPHUPOIHBIX JaHAmadTax
CBOEU MECTHOCTH.

CpaBHHTENLHOE OMHCAHUE OJHOW M3 €CTECTBCHHBIX MPUPOIHBIX CHCTEM (Hampumep,
Jieca) U Kakou-HUOYIb arpO’KOCUCTEMBI (HapUMep, MIIIEHUYHOTO TOJIA).

Onucanve U MPaKTHYECKOE CO3/aHHE MCKYCCTBEHHON AKOCHUCTEMBI (TPECHOBOIHBIN
akBapuyM). Perienue skooruueckux 3auay.

Camocmoamenvnas paboma: oArOTOBUTH JOKIIAIbI, COOOIICHUS.

7. BMOHUKA

buoHrka kak OJHO U3 HampaBieHUI OMoJoruu U KubepHeTHku. PaccMoTpenue 6mo-
HUKOU ocoOeHHOocTel MOop(]o-(hHU3M0IOrMUecKO OpraHu3alii >KUBBIX OPraHU3MOB U HX
WCIIOJIb30BaHUs I CO3JAHUs COBEPIICHHBIX TEXHHUYECKHUX CHCTEM M YCTPOMCTB MO aHa-
JIOTHU C )KUBBIMHU CUCTEMaMH.

Hemoncmpayuu

Mopenu ckiraggaTon CTpyKTYphl, HCIIOJIB3YEMOM B CTPOUTEIBCTBE.

TpyOuarbie CTPYKTYpPHI B )KUBOW TIPUPOJIE M TEXHUKE.

A3polMHaMHY€ECKHE U TUAPOJMHAMUYECKHAE YCTPOMCTBA B )KUBOW IPUPOAE U TEXHUKE.

Camocmoamenvnasn padoma: NOATOTOBUTH KPOCCBOP/IbI, TECTHI.

PA3JIEJI 2. PU3UKA

BBEJAEHHUE
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dusuka — dyHIaMeHTaNbHas HayKa O IPUPO/IE.

EcTrecTBeHHOHay4HBI  METOJ  IIO3HAHMWA, €ro  BO3MOXXHOCTM W T'PaHULBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHUs B MPOLECCE MO3HAHUS MPUPOAbL. MoaennpoBaHue
busznueckux ABIEHUN U TporeccoB. Poib 3KCHiepuMeHTa U TEOPHH B MPOIECCE MO3HAHUS
npupoasl. Duszmyeckas BenuuuHa. llorpemHocTH u3MepeHUN (PU3NYECKUX BEIHYMH.
duznueckre 3aKOHbI. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [loHsiTHE O
¢u3nueckoil kapTuHe Mupa. 3HaueHue (pu3nKu npu ocBoeHun crneuuaiabHocred CIIO.

1. MEXAHUKA

Kunemaruka. Mexannueckoe aBuxenue. Ilepememienue. Ilyte. CkopocTb.
PaBHOMEpHOE TIPAMOJIMHEWHOE ABMKEHUE. Y CKOpeHHE. PaBHONIEpeMEHHOE MPSIMOJIMHENHOE
newxkeHne. CpobOoHoe majzeHue. [[BmkeHue Tena, OpOIIEHHOTO IMOJ YyIioM K TOPU30HTY.
PaBHOMEpHOE NBHKEHUE IO OKPYKHOCTH.

3akonsl Mexanuku HeroToHa. Ilepssiil 3akoH HetoToHa. Cuita. Macca. Umnyinbc. Bropoit
3akoH HploToHa. OCHOBHOM 3aKOH KJIaCCUYE€CKOW AWHAMUKHU. Tpetuid 3akoH HreroToHa.
3akoH BcemupHOro TsaroTeHus. I'paBuranmonnoe mose. Cuna Tsokectn. Bec. CrmocoOsr
n3MepeHus Macchbl Tell. Cuiibl B MEXaHUKE.

3aKOHBI COXPAHECHUS B MEXAHUKE. 3AKOH COXPAaHCHUS UMITYJibca. PeakTuBHOE
nBikeHue. Pabota cuiibl. PaboTa moTeHIUaNbHBIX CUJI. MOIIHOCTh. DHEPTHsl.
Kunernueckas sHeprus. [lotenunanbHas 3HEprust. 3aKOH COXPaHEHUsI MEXAaHUYECKOU
sHepruu. [IpuMeHeHre 3aKOHOB COXPaHEHMUS.

Jemoncmpayuu

3aBUCUMOCTh TPACKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO JBUKCHUSA.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl M CUJIbI, ICHCTBYIOIIECH Ha TEJO.

CloxeHue Cuil.

PaBeHCTBO M MPOTHUBOMOI0KHOCTH HAITPABJIEHUS CUJI ACUCTBUS U IPOTUBOAECHCTBHUS.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Ae(hOpMaIliH.

Cuuibl TpeHUSI.

HesecoMocTs.

PeakTtuBHOE nBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Jlabopamopnuie pabomut

CoxpaHeHMEe MEXAHWUYECKOW HSHEPruu NpU ABWKEHUM Tela TOJ JEUCTBUEM CHII
TSDKECTU U YIIPYTOCTH.

N3ydenune 3aKoHa COXpaHEHUSI UMITYJIbCA.

Camocmoamenvhas paooma

Joxnan «PeakTUBHBIC JBUTAaTEIIM U OCHOBHI PAOOTHI TEIJIOBOM MAITUHBD).

Coobmenne «KpyTsauinii MOMEHT»

2.0CHOBBI MOJIEKYJIIPHOU ®U3UKHU U TEPMOJUHAMUKHA

OCHOBBI  MOJIEKYJISIPHO-KUHETHUECKON Teopuu. MneanbHblii ra3. OCHOBHBIE
MOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. PazMepsl M Macca MOJIEKYJI U aTOMOB.
bpoynoBckoe  nBumxenuwe. JAuddys3us. Cunbl U dHEPTUA  MEXKMOJEKYJISIPHOTO
B3aumoeiicTBus. CTpoeHue ra3o00pa3HbIX, KUAKUX U TBEPIbIX Ted. CKOPOCTH ABMKEHUS
MOJIEKYJT M uX u3Mepenue. Mpeanbnbiii ras. JlaBinenuwe rasa. OCHOBHOE ypaBHEHUE
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MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH Tas3oB. Temmeparypa M ee u3MepeHue. la3oBbie
3aKOHBI. AOCOJIOTHBIM HYJb TeMmeparypbl. TepMoAMHAMHMYECKas IIKalda TEMIEpPaTyphl.
YpaBHEHHUE COCTOSIHUSA HICABHOTO Ta3a. MosipHas ra3oBasi HOCTOSIHHAS.

OcHoBBI TepMoIMHaMUKU. OCHOBHBIE MOHATHS U OIpeaesieHrs. BHyTpeHHsIs SHeprus
cucteMbl. BHyTpeHHsIa sHeprus ujieaabHoro ra3a. Pabora u Temiora kak popMbl nepeaadyu
sHepruu. TenmnoeMKocTb. Y IeabHas TeMI0eMKOCTh. Y paBHEHHE TEIUIOBOTO Oantanca. [lepBoe
HaYyaJI0 TepMOJMHAMUKHU. AnuabaTHbIA mpouecc. [IpuHuun AeCTBUS TEMIOBOW MAIlUHBI.
KIIJI TennoBoro auratenss. Bropoe Hauao TepmoanHaMuku. TepMoInHaMUYecKas IIKajia
TeMneparyp. X0JI0IWIbHbIE MAIIUHGBL. TermoBbie ABUraTenu. OxpaHa npupoIbl.

CgoiictBa mapoB. Mcnapenue u koHaeHcalus. HachllieHHBI map U €ro CBOMCTBA.
AOGComIOTHAs U OTHOCUTENbHAS BIAXKHOCTh BO3Ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD
TEMIIEPATyphl KAMEHUS OT AaBieHus. [leperpeTsiil map U €ero UCIoiab30BAHUE B TEXHUKE.

CBoiicTBa  KHMIKOCTEH.  XapaKTepUCTUKA  JKUJKOIO  COCTOSIHHMSI  BELIECTBA.
IIOBEpXHOCTHBIN CIIOM JKUJIKOCTH. DHEPTHs MMOBEPXHOCTHOTO CJIOA. SIBJIEHMS HA TPAHULE
KUJKOCTH C TBEPABIM TeJIOM. KanuiuisipHbIe ABICHUS.

CBoucTBa TBEPABIX TEJ. XapaKTEPUCTUKA TBEPAOTO COCTOSHMS BEIIECTBA. YTPYrue
CBOMCTBa TBEpABIX Tei. 3akoH ['yka. MexaHumuyeckue CBOWCTBA TBEpPABIX Tell. TemnoBoe
paclIMpeHue TBEPABIX TEN U XKUAKOCTEN. [1naBienre u Kpucrauin3anusi.

Jemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHUL.

Hudbdysus.

W3MeHeHne 1aBiieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPU MOCTOSIHHOM O0BbEME.

N3orepmudeckuii U n300apHbBIN MTPOLIECCHI.

M3MeHeHne BHYTPEHHEW SHEPTUU TeJ MPU COBEPILICHUH Pa0OTHI.

Moenu TenJIOBBIX IBUTaTEICH.

Kurienue BoJibI 1py MOHUKEHHOM JABJICHUMU.

[IcuxpomeTp u TUrpoMETD.

SIBNIeHNSI TOBEPXHOCTHOTO HATSKEHHSI U CMAauyMBaHUS.

Kpucramibl, amopdHbIe BEECTBA, )KUAKOKPUCTALITNYECKUE TENA.
Jlabopamopnwie pabomut

N3mepeHune BIaXXHOCTH BO31yXa.

[TIpoBepka 3akoHa bouss-Mapuotra.

M3mepeHne oBepXHOCTHOIO HATSKEHUS KUIKOCTH.

Camocmoamenvnaa paboma

KpocceBopa o pazneny «MexaHuka»

Hoxnan «OnwiT HITepHa»

Hoxnan «Temnepatypa. @apenreiit, KensBun, Llenbcuinn

Jlokman «3aragku BOAbI»

Joknan «PoJib BIIaXKHOCTH BO3yXa B IPUPOILH»

Tect no pazneny «MonekymsipHas Quznkar»

Coo6menue «Canu KapHo»

Joxnan «CoBpeMEHHBIE ITYTH COBEPILIEHCTBOBAHUSI TETUIOBBIX JBUTATEIICH»

3. JIEKTPOAUHAMHUKA

DneKkTpuyeckoe moJie. DJIEKTpUYECKHE 3apsijibl. 3aKOH COXpaHEeHHs 3apsja. 3aKoH
Kynona. DOnextpuueckoe mnone. HampsokeHHOCTh d3ieKTpuueckoro monst. [lpuHiun
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cynepno3unuu moieil. PaGota cunm snektpoctarnyeckoro mons. Ilorenuwman. Pasnocthb
MOTEHIMANIOB. ODKBHUIIOTEHLUHAJIbHbIE MOBEPXHOCTH. CBSI3b MEXKIy HANPSHKEHHOCTBIO M
Pa3HOCTBIO MOTEHIMAIOB 3JIEKTPUYECKOro MOJid. JIM3JIEKTPUKH B 3JIEKTPHUYECKOM IIOJIE.
[longpuzamuss nudIeKTpUKOB. IIpoBogHMKM B 3nekTpuueckom mojie. KonaeHcaTopsl.
CoennHeHUEe KOHAEHCATOPOB B OaTapero. DHEprus 3apspKEHHOrO KOHJEHCATopa. DHEeprus
AIEKTPUYECKOTO MOJIS.

3aKOHbI TOCTOSHHOTO TOKA. YCIOBUS, HEOOXOAMMBIE I BO3HUKHOBEHHS H
NOJJIEPKAHMS IIEKTpUUYECKOro Toka. Cuia ToKa M INIOTHOCTh TOKa. 3akoH OMa i y4acTka
nenu 6e3 DJIC. 3aBUCUMOCTh 3JIEKTPUYECKOIO COINPOTUBIICHHUS OT MaTepuaina, UIMHbI U
IUIOIAAW  TIONEPEYHOrO0  CEYEHHs]  NPOBOAHMKA.  3aBUCUMOCTb  DJIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKOB OT TEMIEPATYPbl. DIEKTPOJBIKYIIAS CHJIa UCTOYHHKA TOKA.
3akoH Owma miga nosHod wnenu. CoenviHeHWE NPOBOAHUKOB. CoeqMHEHUE HCTOYHHKOB
NMEKTPUYECKOW »dHepruu B Oatapero. 3akoH JDxoynsa-Jlenma. PaGorta m  MomHOCTH
AJIEKTPUYECKOTO TOKA. TErmoBoe 1eMCTBUE TOKA.

OJIEKTPUYECKHA TOK B PA3IUYHBIX Cpelax. OJEKTPUYECKMHA TOK B MeTaulax.
OnexkTpoHHBIA ra3. Pabora BbIXOJA. DIEKTPUUYECKUA TOK B JJIEKTPOIUTAX. DIJIEKTPOJIH3.
3axkonbl Dapanes. [IpuMeHeHHE SJEKTPOIM3a B TEXHUKE. DJIEKTPUYECKHW TOK B razax u
BakyyMe. Monu3anus raza. Bunabl razoBeix paspsnoB. Ilonstue o mutazme. CBoiicTBa U
INPUMEHEHHUE JIEKTPOHHBIX ITyYKOB. DJIEKTPUUECKUI TOK B NOIyIpoBoAHUKaX. CoOCTBEHHas
IPOBOAMMOCTH MOJIYIIPOBOAHUKOB. [101ynpOBOAHUKOBBIE IPUOOPBHI.

MarnuTHOe 1osie. BEKTOp MHAYKIIMM MAarHUTHOTO NOJs. J(elicTBE MarHUTHOTO MOJIs
Ha MPSIMOJMHEHHBIM IPOBOJHHUK C TOKOM. 3akoH Ammepa. B3aumonencTBHE TOKOB.
MaruutHelii noTok. Pabota mo mepemenieHno MpoBOAHMKA C TOKOM B MarHUTHOM IIOJIE.
JlelicTBUe MarHuMTHOrO TMoOJg Ha ABwKymwmiica 3apsn. Cuna Jlopenua. OnpeneneHue
YAENBHOTO 3apsiaa. Y CKOPUTENH 3aPSKEHHBIX YACTHULL.

ONeKTpOMarHuTHasT  WMHAYKUUSA.  OJNEKTPOMAarHuTHas  MHAYKOUS.  Buxpesoe
anekTpudeckoe nosie. CaMOMHAYKIHSI. DHEPTUSl MATHUTHOTO TTOJIS.

Hemoncmpauuu

B3anmonenicTBre 3apsKEHHBIX TEIL.

[TpOBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

JIMDIIEKTPUKY B AIIEKTPUYECKOM I10JIE.

Konnencaropsi.

TernnoBoe AENCTBUE DIEKTPUIECKOTO TOKA.

CoOcTBeHHas U pUMECHasi IPOBOAUMOCTD MOIYITPOBOAHUKOB.

[1omynpOBOIHUKOBBIN AUOL.

Tpansucrop.

OnbIT Ipcrena.

B3aumopencTBre MPOBOAHUKOB C TOKAMH.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM TOJIEM.

DJIEKTPOJBUTATEb.

DNeKTpOU3MEpUTEIbHBIE TPUOOPHI.

DNEeKTpOMarHuTHAsT UHAYKIIMSL.

OnpiThl Papajes.

3aBucuMocTh DJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U UHAYKTHBHOCTH
IIPOBOJTHUKA.

PaGora snexkrporeneparopa.

Tpanrcdopmarop.
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Jlabopamopnwie pabomut
N3yuyenune 3akoHa Oma Uil ydacTKa IL€OH, MOCIEJOBATENBHOIO M MapajIeIbHOIO
COEIMHEHHUS IPOBOIHUKOB.
OnpeneneHue yeabHOTO CONMPOTUBIIEHUS TPOBOIHUKA.
W3y4deHue siBneHUs 3J€KTPOMAarHUTHON UHTYKIIUH.
Omnpenenenre MOITHOCTH, TOTPEOIAEMON JaMIION, OT HANPSKEHUS Ha €€ 3aXKuMax.
Omnpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS NCTOUYHUKA HAIIPSYKEHUSI.
Camocmosamenvnan paooma
KpoccBopa o pazaeny «MouekymsipHas (pU3nKa ¥ TEpMOIMHAMUKAY
Cooo6menue «I11.0.Kynon»
Coo0Omenne «BHyTpeHHHI MUP ITPOBOTHUKOBY
3anaua «llapannenbHoe U OCIEI0BATENBHOE COEAMHEHNE KOHIEHCATOPOBY
Joknan «neKTpoHHasi IPOBOAUMOCTh METAIIOB. CBEPXIPOBOAUMOCTD.
Hoxman «I'eopr Om»
Pedepar «TemnoBoe neiicTBUE TOKa»
Coo0menne «CoBpeMeHHbIE HCTOYHUKH SHEPT UM
Hoxnan «TepmoanekTpuueckue sBICHUS»
Pedepar «MaruutHoe nose 3emin»
Pedepat «IIpeBpanienrie XuMHUUECKON IHEPTUU B FIEKTPUUECKYIO»
Coobmenue «M.Dapaneit»
Hoknan «@OTOIIOMUHECHIEHIUS U XEMUITIOMUHECIICHIISD)
Hoxinan «IlonynpoBoiHUKOBBIE TPUOOPHI»
Coo0uienne «Pojib MarHUTHBIX MOJIEH B sIBIEHUAX npourcxoaammx Ha ConHue»

4. KOJIEBAHUS 1 BOJIHBI

Mexannueckue kosieOanus. KonebarenpHoe nerkeHue. ['apmMoHmdeckne KojieOaHUs.
CBoOomHBIE MexaHWYecKue KojeOanus. JIuHelHble MexXaHHM4ecKue KosebaTelbHbIe
cuctemsbl. [IpeBparienre sHeprun npu KonedaTebHOM ABMKeHNU. CBOOOIHBIE 3aTyXaoIne
MexaHU4YecKue KonebaHus. BeiHyX/1IeHHbIE MEXaHUYECKUE KoeOaHusl.

Yupyrue BoaHbl. [lonmepeuHble W NpPONOIBHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBL.
VYpaBHeHue miockoi oeryuieit BoaHbl. MaTepdepentus BoaH. [Tonstue o qudpakunu BoJIH.
3BYKOBBIE BOJIHBL. Y JIBTPa3BYK U €r0 PUMEHEHUE.

OnekTpoMarHuTHble KojeOanus. CBOOOJHBIE 3JEKTpOMarHuTHble KoneOanus. [lpe-
BpallleHUE DSHEPrUM B KOJEOATEIbHOM KOHTYpE. 3aTyxalolue 3JIEKTPOMAarHUTHbIE KO-
nebanus. ['eHeparop He3aTyXarOUIMX 3JIEKTPOMAarHUTHBIX KoyieOaHUN. BbIHyXaeHHbBIE
anekTpuueckue konedanus. [lepemennsiit Tok. ['enepaTop nepemeHHoro Toka. EMkoctHOE 1
WHJIYKTUBHOE COIPOTHUBIICHHUS MEPEMEHHOI0 TOKAa. 3aKoH OMa I AJIEKTPUYECKOW Lenu
NEepPEeMEHHOT0 Toka. PaboTa W MOIIHOCTH NEPEMEHHOr0 ToOKa. I['eHepaTopbl TOKa.
Tpanchopmaropsl. Toku BbICOKON uacTOThl. [lomydeHue, mepegadya W pacmnpereicHHe
AIEKTPOIHEPT M.

DONEeKTPOMArHUTHBIE BOJHBI. JJEKTPOMATHUTHOE TOJIE KaK OCOOBIM BUJ MaTepHUH.
DOnexkTpoMarHuTHbIe BONHBL. Bubpatop ['epma. OTKpBITHI  KONEOATETBHBIM KOHTYP.
N3ob6perenne pamuo A.C. [IlomoBeiM. Ilonsitue o paavocBsizu. IlpumeneHue
ANEKTPOMArHUTHBIX BOJIH.

Jlemoncmpayuu

CB0oOO/IHbBIE U BBIHYKJIEHHBIE MEXaHUUYECKHE KOJICOaHusI.
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Pe3onanc.
OOpa3oBaHue U pacpOCTPAHEHUE YIIPYTUX BOJIH.
YacToTta konebaHuii 1 BHICOTA TOHA 3BYKa.
CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUS.
OcuuiorpaMMa nepeMeHHOro TOKa.
KoHnneHcaTop B Lienu nepeMeHHOTo TOKa.
Karymika nHIyKTUBHOCTH B LMW NIEPEMEHHOTO TOKA.
Pe3onaHc B mocien0BaTenbHOM 1IENU NEPEMEHHOI0 TOKA.
W3nydenue u npueM 3J1eKTPOMarHUTHBIX BOJIH.
PannocBs3s.
Jlabopamopnwie pabomut
N3yueHne 3aBUCUMOCTH MEpUOJia KOJeOaHU HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH.
N3yuenue paboTel TpanchopmaTopa.
Camocmoamenvnaa paboma
KpoccBopn «OCHOBBI 3JIEKTPOANHAMUKIY
Hoxnan «Ilomydyenue, nepenaya u pacupenesieHue JIEKTPOIHEPTUN
Jloknan « ABTOKOJICOAHUS.
Hoxian «I'enepaTopsl TOKay.

5. OIITUKA

[Ipupona cBera. CKOPOCTh pacpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHHUS U IIPEIOM-
nenusi cera. IlomHoe orpaxenuwe. JIun3bl. ['ma3 kak onrtuueckas cucrema. OnTuyeckue
PUOOPHI.

Bonnossie cBoiicTBa cBeta. MnTepdepenius ceeta. KorepeHTHOCTh CBETOBBIX JTyUeH.
WNurtepdepenuss B TOHKuX TuieHKaxX. l[lomocwkl paBHoM Tommuubl. Komnbiia HeroToHa.
Ucnons3zoBanne unrepdepeniimu B Hayke U TexHuke. [dudpakuus ceera. Judpakums Ha
meau B MapajuleNibHbIX Jy4axX. Judpakuuonnas pemietka. [lonstue o romorpaduu.
[Tomapuzanuss nonepeunbix BoJH. [lossipusanusa cBerta. J[BOMHOE JIydyenpeoMIICHUE.
[Tonspounsl. ucnepcust cBera. Buabsl cnektpoB. Cnektpbl ucnyckanus. CHEKTpbl
MOTJIONIeHUs. Y IbTpaguoieToBOe U MH(pakpacHoe u3nydeHus. PeHtrenoBckue myun. Ux
IIPUPOJIA U CBOMCTBA.

Hemoncmpauuu

3aKOHBI OTPAKECHUA U MPEJOMIICHHUS CBETA.

ITonmHOE BHYTpEHHEE OTPAKEHUE.

OnTuyeckue mpuodOpBkI.

WuTepdepenius ceera.

Hudpakuus ceTa.

[Tonspu3zanus ceera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomy4yenue cnexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

CnexTpocKoIl.
Jlabopamopnwie pabomut

Onpenenenue nmoka3aress NpeaoMIEHUs CTEKIA.

N3mepenune NIMHbI CBETOBOM BOJHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIEeTKH.
Camocmosamenvnan paooma

Coob6mienue «CrnieKTpaabHbIN aHaTN3»
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Hoxnan «J{udpaxius B HAIIEH )KU3HN.

6. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIbBHOCTH

WMHBapuaHTHOCTh MOIYJSI CKOpOCTH cBeTa B Bakyyme. [loctymatel DifHImITeiHa.
[TpocTpaHCTBO M BpeMsl CHENHUATBHON TEOPHU OTHOCUTEIHHOCTH. CBSI3b MAacChl M HEPTUH
CBOOOHOM YaCTHUIIBl. DHEPTHUS MTOKOS.

7. JIEMEHTBI KBAHTOBOM ®U3UKH

KBanroBas ontuka. TermmoBoe wu3nydeHuwe. PacnpeneneHne 3HEPTHMM B CHEKTpE
abcomoTHO yepHoro Tena. KBanTtoBas runore3a Ilnanka. @otonbl. Buemrnuit
dotoanexkrpudeckuii 3¢dext. Bayrpennuit pororddexr. Tumbr Gporornementon. JlapieHue
cBeta. [loHsTHE O KOPIYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.

®usuka aroma. Pa3BuThe B3IISI0B HAa CTPOCHHE BEUIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bojaopoja. SAnepHas moxaens aroma. Omnbitel J. Pesepdopna. Moaenb
aroma Bogopoja rno H. bopy. KBantoBsie reHepaTopsl.

®usnka aTroMHOro sjapa. EcTecTBeHHas paauMoakTUBHOCTh. 3aKOH PAaJIHMOAKTHBHOIO
pacnaga. CnocoObl HAOMIOACHUS U PETHCTPAllMU 3apshKEHHBIX yacTull. D¢ dext Bapunosa -
YepenkoBa. CTpoeHne aTOMHOTO sijpa. JleekT macchl, SHEprusi CBSI3U M YCTOWYMBOCTH
aTOMHBIX snep. AnepHbie peakunu. VICKyCcCTBEHHasi paMOAKTUBHOCTD. Jl€JIEHHE TSKENbIX
anep. Llennas sgepHas peakuus. YmopaBiseMas IenHas peakuus. SnepHblid peakTop.
[TonyyeHne paguoOaKTHBHBIX HW30TONOB M HX MpPUMEHEHHE. buomornueckoe IerCTBUE
PaaMOAKTUBHBIX U3TyYeHUN. DIIEMEHTapHbIC YACTHUIIBI.

Jlemoncmpavyuu

dotorPdekr.

JIuHelyaTeie CIIEKTPBI PA3JINYHBIX BELIECTB.

N3nyyenue nazepa (KBAaHTOBOTO T€HEPATOPA).

CueTurK MOHU3HUPYIOIINUX U3ITYyYEHHM.
Camocmoamenvnaa paboma

Cooo6mennst «M.ITnaaky», «A.I'.CtoneToBy»

Coobmenne «JI. MakcBemn»

Coobmenune «Hunbc bop»

Pedepart «KBaHTOBBII TeHEPATOPY

Coobmenne «AnpOepT DUHIITEHHY

Coo6menue «I1.H.Jlebenen»

Pedepar «"onorpadus u ee mpuMeHeHHE»

TEMBI PE®@EPATOB (JIOKJIA/IOB)
Paszngea 1. buoJsiorus

Knerounas teopusi ctpoeHust oprann3mMoB. VICTOpHsi 1 COBPEMEHHOE COCTOSTHUE.
HacneacrBennas nndopmaius u nepeaya ee U3 MOKOJICHUS B OKOJICHUE.
JlpamaTuyeckue CTpaHUIbl B HCTOPUU PA3BUTHS T€HETHKH.

Ycnexu COBpEMEHHOW T'€HETUKU B MEUILIMHE U 3APaBOOXPAHECHHH.

Uctopus pa3Buths 3BOIIONMOHHBIX Uien 1o Y. JlapBuHa.

«Cucrema ipupozasn»y K. JInHaHes u ee 3HaUCHUE I Pa3BUTHSI OMOJIOTUU.
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CoBpeMeHHbIE NPEICTABICHUS 0 MEXaHU3MaX M 3aKOHOMEPHOCTSX 3BOJIFOLIMH.

CoBpeMeHHBbIE NPEICTABIEHUS O 3apOKIAECHUY KU3HU. PaccMOTpeHre U oLeHKa pas-
JUYHBIX TUIIOTE3 MPOUCXOXKICHHUS

CoBpeMeHHBIH 3Tan pa3BUTHS YyesoBeYecTBa. YenoBeueckue pacbl. OnacHOCTh pa-
cu3Ma.

Bo3saeiicTBue 4yenoBeka Ha MPUPOAY Ha Pa3IM4HbIX 3TANAX PA3BUTHS YEIOBEUYECKOTO
oO1recTBna.

BinsiHME OKpy Karoiei cpelipl U €€ 3arpsi3HEHMs Ha pa3BUTHE OPTaHU3MOB.

Bnusinue KypeHusi, ynotpeoieHus aJlKoroias 1 HApKOTUKOB POJUTEISIMU Ha SMOpHO-
HaJIbHOE pa3BUTHE PEOCHKA.

Buramunsl, hepMeHTHI, TOPMOHBI U X POJIb B OpranusMe. Hapyiienus npu ux He-
JOCTATKE U U30BITKE.

[Tpu4rHBI ¥ TPAHUIIBI YCTOHYHBOCTH OMOCGHEPHI K BO3ACHCTBUIO MEATCILHOCTH JIFOICH.

broLeH03b! (3KOCUCTEMBI) Pa3HOTO YPOBHS U UX CONOJIYMHEHHOCTH B TJI00AIBHON
aKocucTemMe — omocdepe.

BunoBoe u 3xosornueckoe pazHooOpasre OUOLEeH03a KaK OCHOBA €r0 YCTOMYHUBOCTH.

[loBbIlIEeHHE TPOAYKTUBHOCTH (POTOCUHTE3A B HCKYCCTBEHHBIX IKOJIOTHUYECKUX CH-
CTEMax.
- Paznuunble 5KOJIOTrMYECKHE MUPAMUIbI U COOTHOIICHHS OPIraHU3MOB Ha KaKJO0M MX
CTYIICHH.
- IlyTu noBellieHUs1 OMOIOTrMYECKON MPOAYKTUBHOCTH B UCKYCCTBEHHBIX AKOCHCTEMAX.
- Ponb npaBuTENbCTBEHHBIX U OOIIECTBEHHBIX SKOJIOTMUECKUX OpPraHu3aluil B COBpe-
MEHHBIX Pa3BUTBIX CTPAHAX.

PannonanpHOE HCMOIB30BAHME U OXPaHa HEBO30OHOBIISIEMBIX TPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX IPUMEPAX ).

OnacHOCTh T100ANbHBIX HapylIeHui B Onocgepe. O30HOBBIE «AbIPbD», KUCIOTHBIE
JOKI, CMOTY ¥ UX MPEAOTBpAIEHUE.

DKOJIOTMUECKHE KPU3UCHI U 3KoJIoTnyeckue katactpodsl. [IpenoTBpaiienne ux Bo3-
HUKHOBEHHMS.

Pa3znen 2. dusuka

Anexcannp ['puropreBud CTOIETOB — PyCCKU (PU3UK.

Anexcanap CrenanoBuu [lornoB — pycckuii yueHslid, n300peTaTesb pajauo.
AnbpTepHaTHBHAS YHEPreTUKA.

AKycTryeckre CBOWCTBA MOJYTPOBOJIHHUKOB.

AHnipe Mapu AMniep — OCHOBOTIOJIOKHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIN JBUTATEIIb.

Atomuas ¢uszuka. M3oronsl. [I[pumenenne painoakTUBHBIX U30TOIMOB.
beckoHTaKTHBIE METOIbI KOHTPOJISI TEMIIEPATYPHI.

burnonsipabie TpaH3UCTOPHL.

bopuc CemenoBuu SlkoOu — Gu3uK 1 U300peTaTeb.

Benuuaiime oTKpbITHS (GPU3UKH.

Bunel anexTpuyeckux paspsaaoB. DIEKTPUUECKUE pa3psiibl HA CIYkKOe YeloBeKa.
Brnusinue nedexToB Ha ¢puznyecKue CBOMCTBA KPUCTAIIIOB.

BiisiHME TEITOBBIX MAlllMH HA )KU3Hb YEJIOBEKA.

INanuneo INanuiieit — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.
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['onorpadus u ee npumeHeHHeE.

JIBM>KEHME Tena NEPEMEHHON MACCHI.

Judpakiys B HaIIEH KU3HHU.

Kvnkue kpucTauibl.

3akonbl Kupxroda aiis1 anekrpudeckoi Lemu.

3aKOHBI COXPAHEHUSI B MEXAHUKE.

3HaueHue OTKpbITUH [ anues.

Urops Bacunbeuu KypuaToB — (pusmk, opranuzatop aToMHON HAyKH U TEXHUKH.
Ncaak HproTOH — co3gaTenb KiiacCuuecKo (PU3MKH.

Hcrnonbs30BaHue IEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus n XxapakTepUCTUKH 3JI€MEHTAPHBIX YACTHII.

KoHcTpyKIMOHHAs IPOYHOCTh MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOH.
KoHcTpykuus v BUJIbI JIa3€pOB.

KpuosnektpoHrka (MUKPO3JIEKTPOHHUKA U XOJIO/).

JlazepHble TEXHOJIOTHH U UX UCIOJIb30BAHUE.

Jleonapao na Bunun — ydeHsbll 1 ©1300peTaTeb.

MarnuTHble U3MEpEeHHs (IPUHLHUIIBI TOCTPOEHUS TPHUOOPOB, CIIOCOOBI U3MEPEHUS

MardmMTHOI'O IIOTOKaA, MarHuTHOM I/IH,ZIYKIII/II/I).

Maiikn ®@apaneit — co3narensb yueHus 00 dJEKTPOMarHuTHOM TIOJIE.

Makc IInank.

Metox MeyeHbIX aTOMOB.

MeToabl HAOJIIOACHHS ¥ PETUCTPALIMK PATUOAKTUBHBIX U3TYYCHUN U YaCTHIL.

Mertozpl onpeeneHus IIOTHOCTH.

Muxaun BacunbeBruy JIOMOHOCOB — y4€HBIN SHIMKIIONIEINCT.

Mogenu atoma. OnbiT Pezepdopa.

MonekynsspHO-KHHETHYECKAs TEOPUS HICATBHBIX T'a30B.

MonHuss — ra3oBbIil pa3psaa B IPUPOIHBIX YCIOBHSIX.

HaHoTexHonorus — MeXIucuuIInHapHasi 001acTb yH/IaMEHTAIbHON U PUKIIaTHON

HAayKHU 1 TCXHUKHU.

Hukona Tecna: xu3Hb 1 HEOOBIYAWHBIE OTKPBITHS.

Huxkomnaii Konepark — co3naresns reJmoueHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuu u3 co3nmareneli COBpeMEeHHON (hHU3UKH.
Hykneocunres Bo BeeneHHOM.

OObsicHenue GOTOCUHTE3a C TOYKU 3pEHUs (PU3UKH.

OnTuyeckue sBJICHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
[IepeMeHHBIN 2NEKTPUUECKUN TOK U €r0 IIPUMEHEHUE.

[Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[TonynpOBOTHUKOBBIE AATYMKHA TEMIIEPATYPHI.

[IprMeHeHne KUAKUX KPUCTAIUIOB B IPOMBILIJIEHHOCTH.

[IpumeHenue A1epHBIX PEAKTOPOB.

[Ipupona dbeppomarneTusma.

[Ipo6ieMbl KOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAHUEM TEIIJIOBBIX MAILIUH.
IIpon3BoacTBO, Nepeada v UCIOIb30BAHNE IJIEKTPOIHEPTUH.
[Ibe30nnexTpudeckuii 3pPeKxT ero npuMeHeHue.

Pa3BuTHe cpencTs CBsI3U U paguo.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIIOBOI MAIIUHBI.
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Pentrenosckue syun. Mcropus otkpeitus. IIpumenenue.

CBeT — 3JIeKTpOMarHuTHasi BOJIHA.

Cuitel TpeHus.

CoBpeMeHHas CITyTHUKOBASI CBS3b.

CoBpeMeHHas pu3nyeckasi KapTHHa MUPA.

CoBpeMeHHBIE CPENCTBA CBSI3H.

Tpancpopmartopsi.

Y IUBUTENIBHBI MUP KPUCTAILIIOB.

VYabpTpa3Byk (MoJiydeHue, CBOWCTBA, IPUMEHEHUE).

YpasisieMblil TEPMOSIEPHBIA CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTHIL.

Pu3uKa U My3bIKa.

®du3nvecKkue CBOMCTBa aTMOC(EPHI.

DOTOSJIEMEHTBI.

®orordpdexr. [Ipumenenue sBiaenus porosrpdexra.

Xanc Kpuctnan Opcres — OCHOBOIIOJIOKHHUK JIEKTPOMArHeTU3Ma.

YepHble OBIPHL.
- IIIkana 351eKTpOMarHUTHBIX BOJIH.
- Dxosornyeckue npoOaemMbl U BO3MOKHBIE ITyTH UX PELICHMUS.
- DJEeKTpPOHHAs POBOJAUMOCTb METAIIIOB. CBEPXIPOBOIUMOCTb.
. Omunuii XpuctuanoBud JleHi — pycckuit hpusmk

TEMATHUYECKOE IINTAHUPOBAHHUE

[Ipu peanuzamnuu coaepxkanusi yueoHoro npeamera « OCHOBBI €CTECTBEHHOHAYUYHBIX
3HaHUW» MakcuMajbHas ydeOHas Harpy3ka oOydarommxcsl cocTaBiseT 292 yaca, U3 HUX
oOsi3aTenbHas Harpy3ka oOydaromuxcs - 195 4dacoB, BHeayJuTOpHash CaMOCTOSITENbHAs
paboTa - 97 4acos.

TemaTnueckuii nIaH

KounyecTBO 4acoB
Haumenosanue pasaeios, TEOP. NPaKTU4. | Jadop. |00s13aT.| CAMOCTOSAT. |MAKCHUMAJIbHASA
Tem 3aHATHS | 3aHATHS | PadoOThI padora HArpy3ka
PA3JEJI 1. BUOJIOT'US
Brenenue 2 2 2
1. YdeHue o KieTke 14 2 16 8 24
2. Opranusm. PazmHoxenune 8 8 4 12
1 WHIUBHIyaIbHOE
pa3BHTHE OPTAHU3MOB
3. OCHOBBI T€HETHUKHU U 14 4 18 9 27
CCJIEKIIUH
4. ITpoucxoxieHue u 12 4 16 8 24
pa3BUTHE )KU3HU Ha 3eMIIE.
JBOJIFOIIMOHHOE YUYEHUE
5. [IpoucxoxaeHue 4 4 2 6
yeIIOBEKa
6. OCHOBBI YKOJIOTHH 12 12 6 18
7. buonuka 2 2 2 4
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KoanuyecTBo yacoB

HanvenoBanne pasae:os, Teop. NpPaKTHY. | Jadop. |00s13aT.| CAMOCTOAT. |MAKCMMAJIbHAS

Tem 3aHATHSA | 3aHATHS | PadoOThI paGora HArpy3ka
Bcero mo paszneny: 68 2 8 78 39 117
PA3JEJ 2. DU3UKA
Beencaue 2 2 2
1. Mexanuka 18 4 22 11 33
2. OCHOBBI MOJICKYJIIPHOM 12 6 18 9 27
(U3MKN ¥ TEPMOAUHAMUKHI
3. DIIeKTpOMHAMUKA 24 10 34 17 ol
4. Konebanus 1 BOJIHBI 14 4 18 9 27
5. Onruka 8 4 12 6 18
6. OCHOBEI crIelIHaJIbHONI 4 4 2 6
TEOPUU OTHOCUTEIILHOCTH
7. DiIeMeHThI KBAaHTOBOM 7 7 4 11
bu3ukn
Bcero no pa3aesy: 89 - 28 117 58 175
HUToro: 157 2 36 195 97 292

IIpome:xxyTouHas arrecranus B ¢popme 1uppepeHHPOBAHHOIO 3a4€eTa

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOH JESATEJIBHOCTH

OBYUAIOIIUXCA
Conep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH 00y4YalIIUXCcs (HA yPOBHE
o0yueHust yueOHBIX J1eiicTBHI)
PA3AEJI 1. BUOJIOT'USA
BBenenue O3HakomiIeHHE C OMOTOTHYECKUMH CUCTEMAaMH Pa3HOTO YPOBHS: KJIETKOM,

OpraHU3MOM, TIOMYJISAIIMEH, IKOCUCTEMOH, Onocdepoii. OnpeneneHue poau
OrooruY B POPMUPOBAHUN COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTUHBI MUPa
1 IPAKTHYECKON JCATEITHBHOCTH JIFOJICH.

OOy4eHre COOTIOICHUIO TIPABHJI TIOBEJICHUS B TIPUPO/IE, OEPEIKHOMY OTHOIICHHIO
K OMOJIOTUYECKUM O0BEKTaM (PACTEHUSIM U KHUBOTHBIM U UX COOOIIECTBaM) U UX

OXpaHe.

1. Yuenue o KjieTke

Xumuueckan
opzanuzayus
KiemKu

'YMeHue MpoBOIUTH CPaBHEHNE XUMHUUYECKON OpraHU3alluy KUBBIX U HEKUBBIX
00BEKTOB.

[TonydeHne npeaCTaBICHUS O POJIM OPTAaHMYECKUX M HEOPTaHUYECKHX BEIIECTB B
KJIETKE.

Cmpoenue u
dyukyuu Kknemku

3ydyeHue cTpoeHus KIETOK SyKapuoT, CTPOEHUSI 1 MHOT000pa3ust KIIETOK
PAcCTEHUI U )KUBOTHBIX C IIOMOIIBIO MUKPOIIPENapaToB.

HaOntoaeHne KIeToK pacTeHUH U AKUBOTHBIX [10JI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernaparax, ux onucanue. [Ipurorosienue u onucaHrie MUKpOIpENapaToB
KJIETOK PaCTECHHIA.

CpaBHeHI/Ie CTPOCHHU: KIICTOK paCTeHI/Iﬁ U ) KMBOTHBIX 110 T'OTOBBIM

MUKpPOITperaparam.
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Obmen eeutecme u
npespauierue
IHepzuU 8 KllemKe

'YMEHUE CTPOUTH CXEMBI SJHEPTeTUYECKOTr0 0OMEeHa U OMOCHHTE3a OelKa.
[Tomy4yeHne peACTaBICHUS O TPOCTPAHCTBEHHOW CTPYKTYpE OeKa, MOJICKYIT
JIHK u PHK.

Kuznennolit yuxkn
K1emKu

O3HaKoOMJIEHUE C KJIETOYHON T€OpUel CTPOCHUSI OPTaHU3MOB.

YMeHHE caMOCTOSITENIbHO UCKATh JOKA3aTeIbCTBA TOTO, YTO KJIETKA —
DIIEMEHTApHAs )KUBasi CUCTEMA U OCHOBHASI CTPYKTYPHO-(QYHKIIHOHATbHAS
€AMHULA BCEX )KUBBIX OPraHU3MOB.

2. OpFaHI/ISM. Pa3smHo:xeHHnE U HHAUBUAYAJIBbHOC PAa3BUTUEC OPTaHU3MOB

pasleumue ueioeeKka

Pazmnodicenue OBnafieHue 3HAHUSIMU O PA3MHOKEHUHU KaK O BaXKHEHIIIEM CBOMCTBE )KUBBIX
OpP2aHU3MO08 OpPraHU3MOB.
'YMeHHE caMOCTOSTENBHO HAXOAUTh OTINYMS MUTO3a OT MEH03a, OIpeaessis
SBOJTIOLIMOHHYIO POJIb 3TUX BHUJIOB JICJICHUS KJIECTKH.
Huousuoyanwvnoe O3HaKOMJIEHHE C OCHOBHBIMU CTaJIMSIMU OHTOTEHE3a HA IPUMEPE Pa3BUTHUS
pazeumue [M03BOHOYHBIX KUBOTHBIX.
opzanuzma 'YMeHue xapakTepru30BaTh CTAUU MOCTIMOPUOHAIBHOTO Pa3BUTHI HAa IPUMEPE
yesoBeka. O3HaKOMIIGHHE ¢ TPUYMHAMU HAPYIIEHUH B PA3BUTHH OPTaHU3MOB.
Pa3BuTHe yMeHUs MpaBUiIbHO (OPMHUPOBATH I0Ka3aTeIbHYIO 0a3y
ABOJIIOLIMOHHOTO PAa3BUTHS KUBOTHOTO MHUpA.
Huousuoyanvnoe BrisiBIIeHNME U ONTMCAaHKE TPU3HAKOB CXOJICTBA 3apOAbILIEH YeJIOBEeKa U IPYTUxX

IIO3BOHOYHBIX KaK JOKA3aTCJIbCTBA NX 5BOJTIOLIMOHHOI'O pOJACTBA.

HOJ'Iy‘lCHI/Ie MMpCACTABJICHHA O IIOCICACTBHUAX BINAHUA aJIKOI'OJIA, HUKOTHHA,
HAPKOTUYCCKHUX BCUICCTB, 3arpA3HCHHA CPCAbl HA PA3BUTUC U PCIPOAYKTHBHOC
310POBLEC YCJIOBCKA.

3. OCHOBBI T€HETHKH U CeJIeKIIHH

3al<ouomepnocmu
umenuueocmu

O3HaKOMJICHHE C HACJICACTBEHHON U HEHACIEACTBEHHON U3MEHUYUBOCTBIO U €€
OHOJIOrMYECKON POJIbIO B 3BOJIOLUH )KMBOT'O MUpA.

[losrydeHne mpencTaBiICHMs] O CBA3M T'€HETUKH U MeAULIMHbI. O3HAaKOMIIEHHE C
HACJIEICTBEHHBIMU OOJIE3HSAMHU YENIOBEKA, UX MPUUMHAMU U TPOPHIAKTUKOM.
l3y4eHne BIUSHUSA aJIKOTOJIM3Ma, HADKOMAHUH, KypeHHUs Ha HACJIEICTBEHHOCTD
Ha BUJeoMaTepuale.

AHanu3 (eHOTUIMYECKOW U3MEHUYNBOCTHU. BhIsBIeHHE MyTareHoB B
OKpY>Karolllel cpesie 1 KOCBEHHAsl OI[EHKA BO3MOKHOTO MX BIMSHUS Ha OpraHU3M

Ocnoewl cenekuyuu
pacmenuii,
HCUBOMHBIX U
IMUKPOOP2AHU3MO8

[TonydeHue mpeacTaBiIeHus: O TEHETUKE KaK O TEOPETUYECKOM OCHOBE CEJIEKIIUU.
Pa3BuTHE MeTanpeAMETHBIX YMEHUH B MTPOLIECCE HAXO0XKICHHS Ha KapTe LIEHTPOB
MHOT'000pa3usi U TPOUCXOKICHUSI KYJbTYPHBIX PACTCHHUM U TOMAITHUX
SKMBOTHBIX, OTKpBITEIX H. Y. BaBunoBsim.

3ydyeHne MeTo10B THOPHUIN3allUY U UICKYCCTBEHHOTO 0TOOpa. Y MeHue
pa30upaThCs B ATUYECKHUX aCIEeKTaX HEKOTOPBIX JTOCTHKEHUN B OMOTEXHOJIOTHH:
KJIOHHPOBAHUH KHBOTHBIX U MIPOOJIEMaxX KIIOHUPOBAHUS YETTOBEKA.
O3HaKOMJIEHHE C OCHOBHBIMU JIOCTH)KEHUSIMH COBPEMEHHOM CEICKIINHI
KYJIbTYPHBIX PACTEHUN, JOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

4. [IpoucxoxkaeHne U pa3BUTHE )KM3HU HA 3emJie. IBOTIOIMOHHOE YUeHHe

IIpoucxorcoenue u
HauanbHble IMansvl
pazeumus Hcu3Hu HA
3emie

AHaJN3 U OlIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HHU.

[losnydyeHne npeacTaBieHus 00 YCI0)KHEHUHU KUBBIX OPraHU3MOB Ha 3emJie B
MpoIecce 3BOIOINH.

YMmenne OKCIICPUMEHTAJIBHBIM ITYTEM BBIABJIIATE aJAlITUBHBIC 0CcO0EHHOCTH
OpPraHU3MOB, UX OTHOCUTEIBbHBIN XapakTep. O3HAKOMIIEHUE C HEKOTOPHIMH
MPCACTABUTCIIAMHA PEAKHUX U UCUE3AI0IUX BHI0B paCTeHI/Iﬁ 1 )KUBOTHBIX.
[IpoBeneHue onucanusi ocodbel 0THOTO BUAA IO MOP(POIOTUIECKOMY KPUTEPHUIO
MIPY BBITIOJIHEHUH JTa00paTOpHOH paboThl. BeISIBICHNE YepT MPHUCTIOCOOICHHOCTH
OPTraHU3MOB K pa3HbIM cpejiaM OOMTaHus (BOAHOM, HA3eMHOBO3IYIIIHOM,

[MOYBCHHOM ).
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Hcmopus pazeumusn
9601I0UUOHHBIX UOET

M3yueHue Hacaeaus 4YeIoBeYeCcTBa Ha MpUMepe 3HAKOMCTBA C UCTOPHEH
pa3Butus >BomonMoHHBIX uaen K. Jlunues, K. b. Jlamapka Y. [lapBuna.
OreHrBaHUE POJIH SBOJIIOLIMOHHOTO YYeHHsI B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

PazBuTne CHOCO6HOCTI/I SICHO U TOYHO u3jararb CBOU MbICJIH, JIOTHYCCKHU
00OCHOBBIBATh CBOIO TOUKY 3pEHUSI, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHUS
coOeceJHUKOB, IPU3HABAs MPABO JAPYroro 4YeJ0BeKa Ha HHOE MHEHHE.

Mukposeonrwyus u
Makpo3leonoyun

O3HakOMJICHHE C KOHIIEMIINEH BUJIa, €€ KPUTEPUIMHU, TOJ00P MPUMEPOB TOTO,
YTO MOMYJIALMS — CTPYKTYpHasi €AMHUIA BUJIA U SBOJIIOIUH.

O3HaKOMJICHHE C ABMKYIIMMHUCS CUJIaMH SBOJIIOIMH U €€ J0Ka3aTeIbCTBAMHU.

Y CcBOEHHE TOTO, YTO OCHOBHBIMH HAIPABIICHUSIMH 3BOJIFOIIMOHHOTO Iporpecca
SIBJIIIOTCSI OMOJIOTUYECKUI MpOrpecc U OMOJOTHUYECKHM perpecc.

YMeHUe OTCTanBaTh MHEHHE, O COXPAaHCHUH OMOJIOTHYECKOT0 MHOTO00pa3us Kak
OCHOBE yCTOMYMBOCTH OMOCHEPHI U MPOTPECCUBHOTO €€ Pa3BUTHs. Y MEHUE
BEISIBJISITH IPUYMHBI BBIMHPAHUS BUIOB.

5. Ilponcxo:kaenne YeJa0BeKa

Anmponozenes AHaQJIN3 U OLICHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUH YEJIOBEKA.
PazBuTHe yMEeHHS CTPOHTH JOKa3aTeIbHYIO 0a3y MO CpaBHHUTEIIHHON
XapaKTEPUCTUKE YEJIIOBEKA M MPUMATOB, JOKa3bIBasi KX POJICTBO.
BrorsiBiieHne 3TaroB ABOJIIOIUHN YEIOBEKA.

Yenoseueckue pacel  |YMeHUeE 10Ka3bIBaTh PABEHCTBO YEJIOBEUECKUX Pac HA OCHOBAHUM UX POJICTBA U

CAMHCTBA IIPOHUCXOXKIACHUA. Pa3zBurtue TOJICPAHTHOCTH, KPUTHKA pacu3Ma BO BCEX
CI'O IIPOABJICHUAX.

6. OCHOBBI DK0JIOTUH

IKon02uA — HAYKa 0
63AUMOOMHOULEHUAX
OpP2AHU3 MO8 MeNHCOY
coboit u
OKpycarouiel cpeooil

l3y4yeHne SKonornyeckux (pakTopoB M UX BIMSHUSA HA OPTaHU3MBI.

3HAKOMCTBO C 9KOJIOTHYECKUMHU CHCTEMaMH, MX BUIOBOW M MPOCTPAHCTBEHHOM
CTPYKTypaMu. YMeHHE OOBSICHITH NPUYMHBI YCTOHUMBOCTH U CMEHBI 3KOCHCTEM.
O3HaKOMJICHHE C MEKBHIOBBIMU B3aMMOOTHOIIICHUSIMHA B DKOCHUCTEME!
KOHKYpEeHIIHEH, CHMOM030M, XUIITHUYECTBOM, MTaPa3UTU3MOM.

'YMeHHe CTPOUThH SIPYCHOCTH PACTHTEIBHOTO COOOIIECTBA, MHUIIEBBIC IENMH U CETH
B OMOIICHO3€, a TAKXKE HKOJIOTUUECKUE TUPAMHU/IBI.

3HaHWE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCUCTEMBI M ypOosKocHucTeMbl. ONUCaHe aHTPOIIOTEHHBIX U3MEHEHUH B
€CTECTBEHHBIX IPUPOIHBIX JIaHAMAPTaX cBOei MeCTHOCTH. CpaBHUTEIBHOE
OIMCaHUEe OJTHON M3 €CTECTBEHHBIX MPUPOAHBIX CHCTEM (Hampumep, jieca) u
KaKOW-HUOYb arpO3KOCUCTEMBI (Harpumep, NniieHnyHoro nouist). CocraBneHue
CXEeM Iepe/lauy BEIIeCTB ¥ SHEPTHHU MO LEMNsM MUTaHUs B IPUPOIHOI SKocHCcTEeME
1 arpoleHo3e.

buocghepa —
2100anvnan
DKOCUCmema

Osnakominenue ¢ yuenuem B. W. Bepnajackoro o 6uocdepe kak o riaodanbHON
DKOCUCTEME.

Hannuue mnpenctaBieHUss O CXEME OHKOCHUCTEMbl Ha Tmpumepe Ouocdepsl,
KpyroBOpOTE BEILIECTB U MPEBpaIlleHuU SHEpruu B 6uocdepe.

'YMeHHe 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHOC(hepe Ha KOHKPETHBIX
[puMepax.

buocghepa u uenosek

HaxoxaeHue cBs3u u3MeHeHHsI B Onocdepe ¢ MmocieICTBUIMU JAeSITebHOCTH
YeJI0BEKa B OKPYKAIOIIEeH cpeie. Y MEHUE ONpeeNaTh BO3ICUCTBUE
[TPOM3BOJICTBEHHON EATENFHOCTH Ha OKPYXKAIOIIYIO Cpely B 00JIacTH cBOeH
Oymymiei mpodeccuu.

O3HakoOMJIEHHE ¢ TTI00aTbHBIMU YKOJIOTHYECKUMU TTPOOIeMaMu U YMEHUE
OTNpeAeNsATh MyTH uX pemeHus. Onrcanyue U NPakTUYECKOE CO3JaHHe
MCKYCCTBEHHOM 3KOCHCTEMBI (IPECHOBOIHOTO akBapuyMa). Perenue 3Ko-
JTOTUYECKUX 3a]1a4.

I[eMOHCTpI/IpOBaHI/Ie YMCHUA TIOCTAHOBKHA I.[CJICIZ ACATCIIbHOCTH, TIJIIAHUPOBAHUSA
COOCTBEHHOM JESATENbHOCTH JUIsl TOCTHXKEHUS IIOCTaBJICHHBIX LENeH,
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[TpeIBUICHUS] BO3MOXKHBIX PE3yIbTAaTOB ATUX JACHCTBHM, OpraHU3aIuu
CaMOKOHTPOJISI ¥ OLIEHKH TIOTYYEHHBIX pe3yabTaToB. O0y4eHne COOIIOACHUIO
[TPaBIJI TTOBEJICHUS B MIPUPOJIe, OEPEKHOMY OTHOIICHHUIO K OMOIOTHYECKUM
00BbeKTaM (pacTEHHUSM, )KHBOTHBIM M MX COOOIIECTBAM) M MX OXpaHe.

7. buonuka

buonuka xkaxk oono u3

O3HakOMJICHHE C TPUMEpPAMH HCTIOJIb30BAHHUS B XO3SIMCTBEHHON NESITCIHHOCTH

Hanpaenenuil moaeil MophOoPYHKIIMOHAIBHBIX YEePT OpPraHU3aluy PACTEHUN U )KUBOTHBIX IMPH
ouonocuu u CO3JJaHUU COBEPILECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB MO aHAJOTUU C
Kubepnemuxu PKUBBIMHU CHCTEMaMH. 3HAKOMCTBO C TPYOYaThIMH CTPYKTYpamH B >KUBOW IpH-
pOJie U TEXHUKE, a3POAMHAMUYECKUMU U TUAPOJMHAMUYECKUMH YCTPOHUCTBAMH B
PKUBOM MPHUPOJIE M TEXHHUKE. YMEHHE CTPOUTH MOJENU CKJIaa4aTodl CTPYKTYpHI,
HCII0JIb3YEMBbIE B CTPOUTENILCTRBE.
PA3AEJ 2. ®DU3UKA
BBenenue 'YMEHMs TOCTAaHOBKH II€JIeH EATEeIbHOCTH, INIAHUPOBAHUS COOCTBEHHOM

NEeATEIbHOCTH 17151 JOCTUKEHHUS IMOCTABJIECHHBIX LEJIeH, MPEIBUICHUS BO3MOXKHBIX
PEe3yIbTaTOB 3TUX JEHCTBUN, OPraHU3AMKY CAMOKOHTPOJISI U OLIEHKU
[MOJIyYEHHBIX PE3YJIbTATOB.

Pa3BuTHe CIOCOOHOCTH SICHO W TOYHO M3JaraTb CBOM MBICIH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOYKY 3pEHUS, BOCIPUHUMATh U aHAIM3UPOBATh MHEHUS
coOeceHUKOB, TIPU3HABAS MPABO APYTOro YeJIOBEKAa HA HHOE MHEHHE.
[IpousBeneHne uaMepeHus: PU3NYECKUX BETMYHH U OLIEHKA TPAHULIBI
[MOrPEIIHOCTEN U3MEPEHU.

[IpencraBieHue rpaHULbl IOTPEIIHOCTEN U3MEPEHUN TPU TOCTPOCHUU TPa(UKOB.
'YMeHue BbICKa3bIBATh FMIIOTE3bI JIs1 O0BSICHEHHS HA0II01aEMbIX SIBJICHUH.
YMeHue npeajaratb MOJENH SIBJICHUM.

Yka3aHue rpaHull IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. M3110KeHEe OCHOBHBIX
[M0JI0KEHUN COBPEMEHHON HayYHOU KapTHUHBI MUPA.

[IpuBeieHre TPUMEPOB BIUSIHUS OTKPBITUI B (U3UKE HA IPOIPECC B TEXHUKE U
TEXHOJIOTMH IPOU3BOJICTBA.

Vcnonb3oBanue MHTepHeTa 1715 norcka nHpopmanuu

1. Mexanuka

Kunemamuka

[IpencraBieHue MEXaHWYECKOTO JBUKEHHS Tella YPAaBHEHUSMH 3aBHCUMOCTH
KOOPJAWHAT U MPOEKIIUEN CKOPOCTHU OT BpeMeHU. [IpeicTapieHne MeXaHuueCKoro
NBIDKEHUS Tejla rpadiKaMu 3aBUCUMOCTH KOOPAWHAT M MPOEKIIMEH CKOPOCTH OT
BpeMeHU. OmpeseneHne KOOpAUHAT MPOMACHHOTO MyTH, CKOPOCTH M YCKOPEHUS
Tena 1o rpagukaM 3aBUCHMOCTH KOOPJMHAT U MPOEKIIMH CKOPOCTH OT BPEMEHH.
Onpenenenne KOOpAWMHAT MPONUAEHHOTO MYTH, CKOPOCTH U YCKOPEHHS Teja M0
YPaBHEHUSIM 3aBUCUMOCTH KOOPJIMHAT U MPOEKIIMH CKOPOCTH OT BPEMEHHU.
[IpoBeneHrEe CPaBHUTEIBHOTO aHAIM3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
TIBMOKCHUI.

'YkazaHue UCMOb30BaHMs TOCTYNATEIBLHOIO U BPAIIATEIbHOTO JBH)KEHUH B
TEXHUKE.

[[proOpeTeHre onbiTa pabOTHI B TPYIIIE C BHIMOTHEHUEM PA3THIHBIX
COIMAITBLHBIX POJIEH.

Pa3paboTka BO3MOKHON CUCTEMBI IEUCTBUI M KOHCTPYKIIMH JIJIS
PKCIIEPUMEHTAIBHOTO ONPEICICHNS] KHHEMAaTUUYECKUX BEJIMYMH.

[Ipencrasnenne nHGOPMAITUU O BUIAX ABMIKEHUS B BHJIC TAOIHIIBI

3aKonbl Mexanuxku
Horomona

OOBsiCHEHHWE JTEMOHCTPAIMOHHBIX SKCIEPUMEHTOB, MOATBEPKIAIONINX 3aKOH
uHepuuu. M3mepenue macchl Tena. M3MepeHue CUIIbl B3aUMOJICHUCTBHS TeEl.
Brruncienue 3HAYEHUS cun no M3BECTHBIM 3HAYEHUAM Mmacc

B3aUMOJICHCTBYIOIIMX TEJI M UX YCKOPEHUU. BbIUMCIEHHS 3HAYEHUS] YCKOPEHUH
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TEJI 110 W3BECTHBIM 3HAUYEHUSM ACUCTBYIOIIMX CHJI U Macc Tesl. CpaBHEHHE CHUIIbI
NnercTBUA U NpoTUBOACHCTBHS. [[pMeHeHe 3aKOHa BCEMUPHOTO TATOTEHHUS MPH
pacueTax CWJI U YCKOPEHHUH B3aUMOJEHCTBYIOIIUX Tesl. CpaBHEHUE YCKOPEHUS
cBoOoaHOrO majneHus Ha riaHerax CojHEYHON cucTeMbl. BbineneHue B TekcTe
y4eOHMKa OCHOBHBIX KaTeropuil HayuHOU HH(POPMALIUU

3aKombl COXPAaHEeRUuA 6
MEXaHUKe

[IpuMeHeHne 3aKOHA COXPAaHEHUsI UMITYJIbCA /U1 BBIYMCIICHUS! U3BMEHEHU I
CKOPOCTEU TeJ MPU UX B3aUMOJICHCTBUSIX.

3mepenue paboThl CHJI U U3MEHEHHE KMHETUYEeCKOM SHEpruu Tena. Brruncnenue
pabOThI CHIT ¥ U3MEHEHHUSI KHHETUYECKOW YHEPTUH Tea.

Bbluncienne MOTEHUMAJbHONM HSHEPrud TeJl B  TPABUTALMOHHOM  IIOJIE.
OmnpeneneHre MOTEHIMAIBHON SHEPTrUU YIpyro aeGopMHpPOBAHHOTO Tella II0
M3BECTHOM JepopMaliiu U )KECTKOCTH Tea.

[[puMeHeHne 3aKOHAa COXpPAaHEHHUS MEXaHWYECKOM OJHEpPruM IpU pacuerax
pe3yiabTaTOB B3aUMOJCHUCTBHI TeJl TPABUTALMOHHBIMU CHJIAMH UM CHIIAMH
YIIPYTOCTH.

'YKa3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Yka3zaHue yueOHBbIX JUCHUIUINH, MPU U3YYCHUH KOTOPBIX MUCIOJIb3YIOTCS 3aKOHBI
COXpaHEHUs

2. OCHOBBI MOJIEKYJISIPHON (PM3MKH M TEPMOAUHAMHUKH

Ochoevt
MOSIEeKYNAPHOU
Kunemuueckou
meopuu. Hoeanvuwtii
2a3

BrITIOTHEHNE SKCTICPUMEHTOB, CITYKAIIUX JIJIs1 000CHOBAHUS MOJICKYJISIPHO-
kuHeTH4Yeckoi Teopun (MKT).

Pemenvie 3a1a4 ¢ MPUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYJISPHO-
KUHETUYECKOM TeOpUH T'a30B.

OnpeneneHre mapaMeTpoB BEIISCTBA B Ta3000pa3HOM COCTOSIHUH HA OCHOBAaHUH
YpaBHEHUS COCTOSHUS U/1€aJIbHOTO ra3a.

Ornpenenenne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHHH U
Mpoucxoasmux nporeccos mo rpadukam 3asucumoctu p (T), V (T), p (V).
DxcnepumenTanbHoe uccnegopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBienue B Buje rpadukoB H30XOPHOTO, H300apHOTO U U30TEPMUIECKOTO
[TPOLIECCOB.

Brruncnenue cpeiHeil KHHETUYECKOW SHEPTUU TETIOBOTO JBUKEHHS MOJIEKYJ 110
M3BECTHOU TEMIIEpaType BEIIECTBA.

Bricka3piBaHUE TUIIOTE3 A1 O0OBSICHEHUS HAOMIOAaeMbIX SIBIICHUN. YKa3aHue
rpaHull IPUMEHUMOCTH MOJIENN «UJCaIbHbIN ra3» u 3akoHoB MKT

Ochogol
mepmoouHamuku

M3mepeHne KoIMuecTBa TEeILIOTHI B IIpoLeccax Temonepenayu. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO /JIsl OCYILIECTBIECHHS 3aJaHHOTO Ipolecca ¢
Teruionepenavyeil. Pacuetr naMeHeHMst BHyTpEeHHEH HEpruu Tel, paboThl U
[epEAAHHOT0 KOJIMYECTBA TEIIOTHI C UCIIOJIB30BAHUEM IIEPBOT0O 3aKOHA
TEPMOJUHAMUKHU.

Pacuer paboThl, COBEpIIEHHOM T'a30M, 10 rpaduky 3aBUcUMOCTH p (V).
Bbruuciienue palboThl Tra3a, COBEPLIICHHONH IPH HW3MEHEHMH COCTOSHHS II0
3amMkHyTOMYy UKy, Beraucnenune KIIJ[ mpu coepmennn razom paboThl B
nporeccax M3MEHEHHs COCTOSHHUSL 1O 3aMKHyToMy ULuKiIy. OObsicHeHue
[PUHLIMIIOB JEWCTBUS TEIUIOBBIX MalluH. JleMoHcTpauusi poiu (QU3UMKU B
CO3/IaHUU U COBEPIICHCTBOBAHUY TEIIOBBIX JABUTATENIEH.

31105xeH1e CYyTH 3KOJIOTUYECKUX MPo0sIeM, 00yCIOBICHHBIX pabOTON TEIIOBBIX
NBUTATEJIEN U MIPENTIOKEHUE IYTH X PELIEHUS. YKa3aHUe IPAHHULL
[MPUMEHUMOCTHU 3aKOHOB TEPMOJAVMHAMUKH. ¥ MEHHE BECTH JINAJIOT, BBICIYIIUBATh
MHEHUE OIIMOHEHTA, y4aCTBOBATh B JUCKYCCHUH, OTKPBITO BbIpaXkaTh U OTCTauBaTh
CBOIO TOUKY 3PEHUSI.

VkazaHue yueOHbIX AUCLUUIUINH, IPH U3YUYEHUH KOTOPBIX UCHOIB3YIOT y4eOHBIN
Marepuan «OCHOBBI TEPMOJUHAMUKI

Ceoilicmea napoe,
brcuokocmeit,
meepovix me

I/I3M€p€HI/Ie BJIQXKHOCTH BO3yXa.
Pacuer kommdecTBa TCIIJIOTHI, HGO6XO,Z[I/IMOI‘O AJI1 OCYHICCTBJICHUA IIpoLecca

Nepexoaa BCICCTBA U3 OJHOI'0 arperaTHoro COCTOAHNA B IPYroc.
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DKCIEPUMEHTAIILHOE UCCIIEIOBAHUE TEIUIOBBIX CBOMCTB BellecTBa. [IpuBeneHue
[IPUMEPOB KaWJUISPHBIX SBJIEHUHN B OBITY, IPUPOJE, TEXHHUKE.

VccnenoBaHne MEXaHUYECKUX CBOMCTB TBepAbIX Tel. [IpumeHeHmne Gpu3ndeckux
[MOHATHI U 3aKOHOB B y4eOHOM Matepuaie npodeccuoHaIbHOTO XapaKkTepa.
Vcnons3oBanue MuTepHETA 1715 ToMcka nH(opManuu o pa3paboTkax u
[IPUMEHEHUSIX COBPEMEHHBIX TBEPJBbIX M aMOP(HBIX MaTEPHAIIOB

3. DJIeKTPOAMHAMHUKA

Dnekmpocmamuka

BrrunciaeHne cuil B3auMOASHCTBUS TOUCUHBIX QJICKTPHUYCCKHUX 3apsa10B.
Brranciaenue HAIMPs>KEHHOCTH 3JICKTPHYCCKOI'O ITOJISA OAHOI'O U HECKOJIBKHUX
TOYCYHBIX JJICKTPUYCCKHUX 3apsaa0B.

Breranciaenue moTeHIMana QJIICKTPHUYECCKOI'0 II0JA OAHOI'0 MW HECKOJBKHX
TOYCYHBIX JJICKTPUYCCKHUX 3apsa0B. I/I3M€p€HI/Ie PAa3HOCTH IOTCHIMAJIOB.
I/I3MepeHI/Ie OHEPI'HUU DJICKTPHUUYCCKOI'O ITOJIA 3aps>KEHHOI'O KOHACHCATOopa.
Brrunciaenue OHCPI'UH JJICKTPUYCCKOI'O IIOJIA 3apsAXKCHHOI'O KOHACHCATOPA.
Pa3pa60TKa IJIaHa ¥ BO3MOXKHOM CXEMBI JIeHCTBUM OKCIICPUMCHTAJIBHOT'O
OIIPCACIICHUS DJICKTPOCMKOCTU KOHACHCATOpAa U I[HBJICKTpHHCCKOfI
IIPOHUITACMOCTHU BCIICCTBA.

H‘pOBCI{GHI/Ie CPaBHUTCIIBHOI'O aHAJIM3a I'paBUTAllMOHHOT'O U
QJICKTPOCTATHUYCCKOI'O ojeH

Tlocmoannvtii Mok

3Mepenue MOIIHOCTH 3JieKTpudeckoro Toka. Msmepenue 3/1C 1 BHyTpeHHETO
COIPOTHUBJICHUS UICTOYHUKA TOKA.

BriroHeHHE pacueToB CHIIBI TOKA U HAITPSDKCHUHM Ha Y4acTKaxX 3JIEKTPUUECKUX
nerieii. OObsICHEHHE HA TTPUMEPE YJIECKTPUUSCKOM IEMU ¢ ABYMS UICTOYHHUKAMHU
toka (9/1C), B KakoM CiIyyae UCTOUYHMK AJICKTPUIECKON SHEpruu paboTaeT B
peXUMe TeHepaTopa, a B KAKOM — B PEXKUME OTPEeOUTEN.

OrnpezeneHue TeMiepaTypbl HUTH HakaluBaHus. M3MepeHue 3J1eKTpruiecKoro
3apsija JIEKTPOHa.

CHsITHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU JHOIA.

OOBsICHEHNE TTPUPOIBI AICKTPUUCCKOTO TOKA B METaJLIaX, AJICKTPOJIUTAX, ra3ax,
BaKyyMe€ U MOJYIpoBOHUKAX. [[puMeHeHHe 2NIeKTposin3a B TEXHUKE.
[IpoBeeHrE CPAaBHUTEIHLHOIO aHAJIM3a HECAMOCTOSITEILHOTO 1
CaMOCTOSATEILHOTO Ta30BbIX Pa3psIOB.

[IpoBeneHrEe CPaBHUTEIBHOTO aHAJIN3A MOJTYIPOBOIHUKOBBIX JUOJI0B U TPUOJIOB.
M cnons3oBanue MHTEpHETA /TSl MOMCKa MH(GOPMAITMH O TIEPCIIEKTUBAX Pa3BUTHS
[MOJTYTPOBOIHUKOBOM TEXHUKH.

'Y cTaHOBKA MPUYMHHO-CJIEICTBEHHBIX CBSI3€H

Maznumnoie agienusn

M3mepenne MHAYKIMY MarHUTHOTO 110J1s1. BbI4KCiIeHne CUll, IeUCTBYIOIIKUX Ha
IMPOBOAHHK C TOKOM B MAarHMTHOM ITOJIC.

Beruncienue cuil, JENCTBYIOIUX Ha DJIEKTPUYECKUN 3apsill, IBHKYILHUNICS B
MAarHuTHOM IIOJIC.

MccnenoBaHue ABICHUN YIEKTPOMArHUTHON UHAYKIUU, CAMOUHIYKILIUH.
Brramcnenue OHCPTUHU MAarHuTHOI'O ITOJIA.

OOBsicHEeHNE PUHIIMIIA ASHCTBHS SJIEKTPOIBUTATEIIS.

OObscHEeHrEe TPUHLIUIIA IEUCTBUS TeHepaTopa 3JIEeKTPUUECKOro ToKa 1
HIIEKTPOM3MEPUTENIBHBIX NMPUOOPOB. OObACHEHHE TPUHIUIA ASHCTBUS Macc-
crekTporpada, yckopurenei 3apsbkeHHbIX yacTull. OObsCHEHUE pon
MarHMTHOT'O TIOJIs1 3€MJIM B J)KU3HU PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeieHE MPUMEPOB MPAKTUYECKOTO NPUMEHEHUS N3YUEHHBIX SBJICHHM,
3aKOHOB, IPUOOPOB, YCTPOUCTB.

[IpoBeieHNE CPAaBHUTENBHOIO aHAJIN3a CBOMCTB 3JIEKTPOCTATHYECKOrO,
MAroMuTHOT'O 1 BUXPCBOI'O SJICKTPUYCCKHUX TTOJICH.

OOBsicHEHHE HAa TPUMEPE MarHUTHBIX SIBJICHUH, ToueMy (QU3UKY MOXKHO

ACCMATpPUBATh KaK MCTAJUCHUIIIINHY.

4. Koj1e0anus M1 BOJTHBI
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Mexanuueckue
Koneoanus

VccnenoBaHue 3aBUCUMOCTH TIEpUOIa KoJIeOaHU MaTeMaTHIeCKOTr0 MassTHUKA
OT €ro JJIMHBI, MACChl U aMIUIUTY bl KoJiebanuil. MccnenoBanne 3aBUCUMOCTH
neproja KoliebaHuii Tpy3a Ha MPYKUHE OT €r0 MACChl M JKECTKOCTH MPYKUHBI.
Brruncnenue nepuojia KouedaHuii MaTeMaTH4eCKOro MasiTHUKA M0 U3BECTHOMY
3HAUCHUIO €T0 JUTMHBL. BhIuncieHne neproja Kojiebanuii rpy3a Ha MpyKuHe 10
M3BECTHBIM 3HAYEHUSIM €0 MACChl U )KECTKOCTH MPYKUHBI. BoipaOboTKa HaBBIKOB
BOCIIPUHUMATh, aHAJIM3UPOBATH, TIepepadaThIBaTh U MPEABSIBIATHL HHPOPMAIUIO B
COOTBETCTBUU C MOCTABJICHHBIMHU 3a/1a4aMHU.

[IpuBeIeHNE TPUMEPOB ABTOKOJICOATEIIBHBIX MEXaHHUECKUX CHCTEM.
[IpoBenenue knaccudukayu koaebanun

Ynpyzue ¢onnwi

l3MepeHune JUTMHBI 3ByKOBOM BOJIHBI IO PE3yJIbTaTaM HAOMIOICHUN
MHTEP(HEPEHIH 3BYKOBBIX BOJIH.

Habnronenue u 00bsicHeHUE sIBICHUH HHTephEpeHIINH U TU(PaKINN
MEXaHUYECKHUX BOJIH.

[IpencraBnenue obiacTeil MpUMEHEHHs YIbTPa3ByKa U MEPCIIEKTUBBI €ro
VICTIOJIb30BAHUS B PA3IMUHBIX 00JIaCTAX HAyKH, TEXHUKH, B MEIULIUHE.
3110KeHNnEe CYTH SKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX C BO3JICHCTBUEM
3BYKOBBIX BOJIH HAa OpPraHM3M 4€JI0BEKa

InekmpomazHumHble
Koneoanus

Hab:1ro1eH1e oCIMILIOrpaMM FrapMOHHYECKUX KOJIeOaHUH CUJIbI TOKA B LICTIH.
3MepeHue 3JeKTPOEMKOCTH KOHIeHcaTopa. M3MepeHue HHIYKTUBHOCTD
KaTYIIKU.

MccnenoBaHue SBICHUS AJICKTPUICCKOTO PE30HAHCA B TIOCIEIOBATEILHOM 1ICTIH.
H‘pOBCI{GHI/IC aHaJIOTUHU MCXKIY q)I/IBI/I‘-IeCKI/IMI/I BCIIMYMHAMHU, XapaKTCPU3YIOIIUMHU
MEXaHUYECKYIO U DJICKTPOMArHUTHYIO KOJIEOATCIIbHBIC CHCTEMBI.

Pacuer 3HaueHuN CUJILI TOKA U HAIpsOKCHUA HA 3JIEMCHTAX HCIH IIEPEMEHHOTO
TOKA.

VccnenmoBanue MpuHIUIA JeHCTBUS TpaHchopMaTopa. VccienoBanne MpHHIIAITA
NelCTBUS reHeparopa nepeMeHHoro Toka. Mcnonb3zoBanue MHTepHeTa 1iis
MorcKa MH(POPMaIIUKA O COBPEMEHHBIX CIIOCO0aX Mmepeadyn dJIEKTPOIHEPTUN

3ﬂel<mpomaznumubte
60JIHbl

OcyliiecTBIICHHE paanoliepeadn W paguonpuema. lMcciaenoBaHue CBOWCTB
PJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOUITLHOTO TesedoHa.

Pa3BuUTHE IIEGHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha ypoKax (GU3HKHA 00bEKTaM U
OCBanBAaCMbIM BUIaM ICATCIIBHOCTH. O6”I)$[CH€HI/I€ HpI/IHIII/IHI/IaJ'II)HOFO paBJ’II/I‘II/IH
[IPUPOJIBI YIIPYTHUX U DJIEKTPOMArHUTHBIX BOJH. M3J10)KE€HNE CyTH SKOJIOTHUSCKHUX
HpO6JI€M, CBA3AaHHBIX C BHGKTpOMaFHI/ITHI)IMI/I KOJ'I€6aHI/IflMI/I 1 BOJIHAMMH.
OObsCHEHNE POJIH IEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX HCCIIETOBAHUAX
Bcenennon

5. OnTuka

Ilpupooa ceema

[[pruMeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U IPEJIOMIICHUS CBETa IIPU
peIlIeHUHN 3a/1a4.

Onpenenenne CIEKTPATbHBIX TPAHUI] YYBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a.
'YMEHHE CTPOUTH H300paKeHUs MPEAMETOB, JIaBacMbIe TUH3aMH. Pacuer
PACCTOSTHUS OT JIMH3BI 10 N300paXKEHUS TIPEAMETA.

PacueT onTUYECKOM CUJIBI IMH3EI.

3mepenne GOKyCHOTO pacCTOSTHUS JTUH3HI.

VcnpiTanue Moaenel MUKPOCKOIIA U TEJIECKOIA

\Bosinogble ceolicmea
ceema

Habutoienue siBjeHust HTepQEpeHLInU JIeKTPOMarHUTHBIX BoiH. HaGmonenue
SBIICHUSI TU(PPAKLIUU 3JIEKTPOMAarHUTHBIX BOJIH. HaOmonenue aneHus
[MOJIAPU3ALIUU 3JIEKTPOMAarHUTHBIX BOJIH. VI3MepeHue IIMHBI CBETOBOM BOJIHBI 110
pe3ysnbTaTaM HaOIoIeHNs iBJIeHNs uHTepdepeniu. Habmonenue sBaeHus
ndpakuuu ceera. HabmoneHue siBieHus NOoNsIpU3aliy U IUCIIEPCUH CBETA.
[Touck pa3nuuuii ¥ CXOJCTBAa MEXIY AU(PPAKITUOHHBIM U TUCTIEPCUOHHBIM
CIIEKTpaMH.

[ IpuBeieHrE TPUMEPOB MOSABIEHUS B IPUPOJE U UCIIOJIB30BAHUS B TEXHUKE

siBIIeHUN MHTepdepeHIH, TUPPAKIIH, TOIIPU3AIUU U TUCTIEPCUU CBETA.
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[lepeuriciieHrie METOOB O3HAHUS, KOTOPbIE UCIIOJIb30BaHbI PU U3YUCHUHN
YKa3aHHBIX SIBJICHUN

6. OCHOBBI crIeNATbHON TEOPHH OTHOCHTEJIBbHOCTH

OcHo6bl cheyuaibHou
meopuu
OMHOCUMEIbHOCIU

OOBsicHEHHE 3HAYUMOCTH onbiTa MalikenbcoHa-Mopiu. @opMynrpoBaHHe
rmoctynaTtoB. O0bscHeHUE 3¢ eKTa 3aMe ICHUS BpeMeHHU. PacdeT sHepruun
[TOKOSI, UMITYJIbCA, DHEPTUH CBOOOJHON YacTullbl. BeipaboTka HaBBIKOB
BOCIIPUHHUMATh, aHAJIM3UPOBATH, TIepepadaThIBaTh M MPEABIBIATHL HHPOPMAITUIO B
COOTBETCTBHUH C MMOCTABJICHHBIMH 33/1a4aMH

7. J1eMeHTbl KBAHTOBOH (PM3UKHU

Keanmoeas onmuka

HaGmonate ¢orosnekrpudeckuid 3¢ dext. OO0bsicHATh 3akoHbl CToNeTOBa U
TaBJICHHUE CBETa HA OCHOBE KBAaHTOBBIX IMTPE/ICTABICHHIA.

Pacyer MakcUMaNbHOM KMHETUYECKOM SHEPTUHU AJIEKTPOHOB MIPU
(dotoanekTpudeckoM dpdekre.

Omnpenenenve pabOThl BbIXOAA JJEKTpOHA MO TIpaduKy 3aBHCHUMOCTH
MaKCHUMaJTbHOW KWUHETHYECKOW JHEpPrHH (POTOIIEKTPOHOB OT YACTOTHI CBETA.
3mepenue paboThl BBIXOJIA SIEKTPOHA.

[lepeuuncnenue pruOOpPOB YCTaHOBKH, B KOTOPBIX MPUMEHSETCS
0e3nHEPIIMOHHOCTH oTodhPekTa.

OO0BsACHEHNE KOPITYCKYJISIPHO-BOJIHOBOTO JyaJIi3Ma CBOMCTB ()OTOHOB.
OObscHeHHE POJIM KBAHTOBOM ONTUKH B PA3BUTUU COBPEMEHHON (DHU3HKU

Duzuka amoma

Ha0ro1eHre JIMHeWYaThIX CIIEKTPOB.

Pacyet 4yacTOTHI U JAJIMHBI BOJIHBI UCITYCKa€MOI'O CBETA MPH MEpexo/ie aToMa
BOZ0OPOJIa U3 OJJHOTO CTAllMOHAPHOT'O COCTOSIHUSA B Jpyroe. Brlunciienne AuHbl
BOJIHBI J1e Bpoiisis 4acTUIlbl ¢ U3BECTHHIM 3HAUCHHEM UMNyibca. OObsICHEHHE
[TPOUCXOXKACHUS JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOJIA U Pa3IHUUS
NMTUHEIYaThIX CIEKTPOB PA3IMYHBIX Ta30B. McclieqoBanue TMHEHYaTOro CreKkTpa.
WccnenoBanue mpuHIMNA paOOTH JIOMUHECIICHTHOM Jamiibl. Habmonenue u
00BsICHEHHNE MIPUHITUIA AeiicTBUS Nazepa. [[puBeaeHe npuMepoB UCTIOIb30BaAHUS
Jlazepa B COBPEMEHHOM HayKe M TEXHUKE.

Vcnonb3oBanue MHTepHeTa 1715 morcka nH(OpMaIuy 0 MepCreKTUBaxX
MMPUMEHEHHUSI JIa3epa

Du3uka amommnozo
Aa0pa

Hal6mronenue TpekoB anbga-yacTul] B kamepe Bunbcona. PeructpupoBanue
SIIEPHBIX M3JIy4eHUH C MOMOLIBIO cueTurKa [ 'eiirepa. Pacuer sHeprum cBsi3u
ATOMHBIX SITIEP.

Ornpezenenue 3apsiia ¥ MacCOBOTO YHCJIA ATOMHOTO si/Ipa, BO3HUKAIOIIETO B
pe3yabTaTe PaguoOaKTUBHOIO pacmajia.

Brruucienue sHepruu, 0CBOOOXKIAIOIICHCS MPU PAIMOAKTUBHOM pacmaje.
OnpeneneHue NpoyKTOB SACPHON peaKInH.

Brruucinenne  sHEpruM, OCBOOOXIAIOMICWCS TPU  SACPHBIX  PEAKIUSX.
IIpencraBnenue o XapakTepe  YeThIpEX  TUIIOB (byHIaMEHTATBHBIX
B3aMMOJICHICTBUN  dJIEMEHTApHBIX dYacTHI] B Bujae Tabmunpl. [loHuManue
[PEUMYIIECTB W  HEJOCTAaTKOB  WCIOJIb30BAHUS  AaTOMHOW  JHEPrUd U
MOHU3UPYIOIINX U3JIYYEHU B TPOMBIIIIEHHOCTH, MEUIIMHE.

M3110)KE€HNEe CYTH SKOJOTHUECKHUX MPOOJIEM, CBI3aHHBIX ¢ OMOJIOTHYECKIM
ECTBUEM PAIMOAKTUBHBIX W3TYyYEHH.

[IpoBenenue kiaccupUKAMKU DIEMEHTAPHBIX YAaCTUI[ MO UX (pU3HNYecKuM
XapakTEePUCTHUKaM (Macce, 3apsay, BPeMEHH KU3HH, CIIUHY U T.J1.).

[ToHnMaHMe IEHHOCTEH HAyYHOT'O ITO3HAHKS MUPA HE BOOOIIIE /IS YeIOBEYSCTBA
B II€JIOM, a JIJIS1 KXKJI0TO 00YYarOIIeToCs JIMYHO, IIEHHOCTEHW OBIIAJICHUS METO0M
HAyYHOTO TMO3HAHUS JUISI TOCTHKEHHS yCIiexa B TI00OOM BUJIE MPAKTUYECKOM

eI TeILHOCTH

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
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Peanuzauust yaeOHOro npeameTa OCyIeCTBISIETCS B:

KaOuHer 3x0/10ru4ecKnuX 0CHOB MPUPOAONOIb30BaHus Ne 14

YyeOnast ayautopus IS TPOBEACHUS YyUEOHBIX, MPAKTUYECKUX 3aHATUH, A
TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIBTAIlMN, MJIS CaMOCTOSATEIBLHON padoOThI, IS
TEKYLIEro KOHTPOJIA U TPOMEKYTOUHOM aTTECTALIMH.

Cron u cTyn Ay mpenojaBaTensl, CTOJIbl U CTYJbs JUIsl OOydYaromIMXCs, OCKa,
TpubyHna, HoyTOyk ASUS KS50AF c Beixogom B ceTh MHTEpHET W  MpOTpaMMHBIM
ob0ecrieuenueM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmiatnoe\cBoOOaHO pacnpocTpansemoe), SHaekc bpaysep
(6ecrumaTHOE\CBOOOTHO pacipocTpaHsemMoe); 3kpaH Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynptumenuiinsiii npoekrop BenQ Projector MW663 (DLP
3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, IIAY, 2
D/3D)UHCTPYKIIMOHHBIE KapThl, KOMIUIEKT I'epOapHbIX PACTEHUI, MXUBbIE KOMHAaTHbBIE
pacTeHusi, KOMIUIEKT MpPE3€HTAlMi, CTEH[bl, IUJIAKaTbl, CXEMbl, KOMIUIEKT MOPTPETOB
OM0JIOrOB, YUeOHO-METOANYECKUM KOMITIEKC «OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUIN.

JlabopaTopusi MUKPOOMOJIOr MU, CAHUTAPUM U TUTHeHbI Ne 12

VYyeOHast ayauTopus Uisl NPOBEICHUS JTa0OPATOPHBIX 3aHATUM, JJIA TPYIIOBBIX U
WHJIUBUAYAJIbHBIX KOHCYJIbTALUM, 1 TEKYIETO KOHTPOJIS.

Cron wm cTyn [ TpenojaBaTelis, KOMIUIEKT JjabopaTopHOl wmebenu s
oOy4Jaronuxcsi, THCTPYKIIMOHHBIE KapThl, MHUKPOCKOIIBI, JIJAOOpaTOpHasi MOCy/a: MPOOUPKH
nabopaTopHble, TUNETKU, Yamku [leTpu, cTakaHbl XMMUYECKHUE C HOCUKOM, MPEJAMETHBIC U
MMOKPOBHBIE CTEKJIA, TOTOBBIE MHUKPOMpENapaThl, KOMIUIEKT TepOapHbIX pPacTEHUM, KUBbBIE
KOMHATHBIE PACTEHHsI, Y4COHO-METOAMYECKUN KOMIUIEKC «OCHOBBI €CTECTBEHHOHAYYHBIX
3HAHUN.

KaOuner matematuku, puzuxu Ne 11

VYuebnas ayauTopusi IJii TPOBEJACHUS YYEOHBIX 3aHATUM, MJIS TPYNIOBBIX U
WHJUBUYyAJIbHBIX KOHCYJIbTALMU, AJISI CAMOCTOSITENBHOU PpabOThI, 1711 TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOUYHOM aTTECTALNH.

Cron m cTyn sl MpenojaBaTels, CTOJNbl M CTYJbs A1 OOydarommxcs, J0CKa,
TpuOyHa, MexayHaponHas cuctema efunul (CU), mnopTpeThl ydYeHBIX, Yy4eOHO-
METOANYECKUH KOMITIEKC «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI.

Jlabopatopus ¢pusuku Ne 21

VYuebHas aynutopus JUisi IPOBENCHUS JIAOOPATOPHBIX 3aHSITHM, IJIsS TPYIIOBBIX H
WHUBUTYJTBHBIX KOHCYJIBTAIIUH, 1T CAMOCTOSITEIIBHON PaOOTHI, NIl TEKYIIIETO KOHTPOJIS.

Cron u cTyn Juisl TIpenojaBaTelis, CTOJMbI W CTYJbs JJis OOydYaroIuxcs, J0CKa,
AJIIEKTPOHHBIN 00pa30BaTeNbHBIN KOMIUIEKC 10 Dusuke, 1a00OpPaTOPHBIA KOMIUIEKT I10
MEXaHUKe, J1abOopaTOpPHBIM KOMIUIEKT IO MOJICKYJISpHOW (U3UKEe W TEPMOJMHAMUKE,
7a0bopaToOpHbI TPUOOP DIEKTPUUYECKUNM, HCTOUYHHMK BBICOKOTO HaNpsDKEHHs, MPUOOp
AIEKTPOU3MEPUTENIbHBI KOMOWHUPOBAHHBIN, NpUOOp AJii HM3YyYEHHs] Ta30BbIX 3aKOHOB,
aMIIepMeTp MOCTOSHHOTO TOKAa, aMIEPMETpP MEPEMEHHOr0 TOKAa, BOJBTMETP MOCTOSHHOTO
TOKa, BOJBTMETP MEPEMEHHOI0 TOKa, BECHl yuyeOHBbIE C TUPSMHU, MUKPOMETp, OapomeTp,
TU(GPaKIMOHHBIN M3MEPUTENb ITTMHBI CBETOBOM BOJHBI, MOJEIb MOJIEKYJIIPHOTO CTPOECHUS
Mar"HuTa, npuOop AJisi IeMOHCTpaluK paBuia JIeHia, KOMIUIEKT AUGPaKIUOHHBIX PEIIETOK
1 1a00paTOpHBIX PaboT, CBETOMMIBTPHL, TPHU3Ma MPSMOTO 3PEHHUSI, CIEKTPOCKOTI, TabIuIa,
yueOHO-MeToinYecKuil KoMIieke « OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUID).

MyabTumenuiinbiii kadunet Ne 30

VYuebHas ayauTopus JiS TPOBEACHHUS YYEOHBIX 3aHATHH, JUIsI TPYIIOBBIX U
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WHIUBUTyJTBHBIX KOHCYJIBTAIIUHN, IS TEKYIIIETO KOHTPOJIS.

Croubl U CTyNbs A 00YYarOIINXCs, CTOM U CTyJ s penofasatens. Cuctema 87"
ActivBoard 387 Pro Mount DLP na paznensnom HacTeHHOM kperuienun, [10 Activinspire (+
BCTPOCHHBIC KOJIOHKH U TIpoekTop). HoyTOyk (IT9BM hp 650 <C5C49EA#ABC> i3 2328M
14/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 kr) ¢ BbIXOJOM B ceTb HHTepHET H
nporpammHubiM obecnieuenrem: Microsoft Windows 7(KonTpakt Ne0327100004511000026-
45788 ot 06.06.2011), LibreOffice(becmmaTHoe\cBoOOIHO pacmpocTpaHsemoe), SHIeKc
Bbpay3zep(becmmaTtHoe\cBoOoHO pacnpoctpansemoe), MathCad Edu(moroBop 06-1113 ot
15.11.2013).

KaOuner mH(pOPMANMOHHBIX TEXHOJIOTHA B NMPO(eCCHOHAIBLHON eATeIbHOCTH
Ne 26

YdaeOHasi ayauToOpHsl ISl MPOBENCHUS Y4YEOHBIX, MPAKTHUECKUX M Ja0OpaTOPHBIX
3aHSATUM, JUISI CAMOCTOSITEIBHOM padOThl, Ji TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTalluu.

Crom W Kpeciao [uisi TpenojaBaTemsi, CTONBl W Kpecia JJisi O0ydaroluxcs,
nepcoHanbHble KomnbioTepbl ALTAWing B730MDi3-3225 monutopViewSonic— 13 mrT. ¢
BBIXOJIOM B ceTh MHTEepHeT ' mnporpamMmubiM obOecrieuenueM: MS Windows 7(morosop 06-
0512 ot 14.05.2012), Microsoft Office 2010(noroBop 14-0512 ot 25.05.2012), KonctpykTop
tectoB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTax X0JIOAUIBHO-KOMIIPECCOPHBIX
matuH(gorosop 32 ot 05.07.2011), KOMITAC-3D(cybnunen3uonnsiii jorosop NeMI[-19-
00205 ot 07.05.2019), SIunexc bpaysep(0ecruiatHoe\cBoOOIHO paciipocTpansemoe), Project
Expert(morosop  Tr000128238 ot  12.12.2016), 7  Zip(6ecratHoe\CBOOOIHO
pacnpocTpaHsieMoe), NEPEeHOCHOE MyJbTUMEIuiiHOe ob0opyaoBaHue (dkpaH Projecta
SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey, MynbTUMEANITHBIA MPOEKTOP
BenQ Projector MW663 (DLP , 3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-
Video, USB, T1/1VY, 2 D/3D)

[Tomenienus: kaOMHETOB W JAOOPATOPUN YAOBIETBOPSIOT TpeOoBaHUsIM CaHUTapHO-
AMHIEMHOIOTHYECKUX TipaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).

JIMTEPATYPA

s oOyuarommuxcst
OcCHOBHBIE HCTOYHUKH:

OWU-1 Caenko, O. E. EcrectBo3nanue : yueoHoe nmocodbue / Caenko O. E., Tpymuna
T.I1., Jloreunenko O. B. — Mocksa : KuoPyc, 2020. — 363 c. — (CI1O). — ISBN 978-5-
406-01415-8. — URL.: https://book.ru/book/935917 - (mata oOpamienus: 14.04.2020). —
TEeKCT : 3NEKTPOHHBIM.

OWU-2 Konecnukos, C.1. O0mas 6uosnorus : yaeonoe nocodue / Konecankos C.1. —
Mocksa : KuoPyc, 2020. — 287 ¢. — (CIIO). — ISBN 978-5-406-07383-4. — URL.:
https://book.ru/book/932113 (nata obOpamenus: 13.04.2020). — TeKcCT : 37E€KTPOHHBIH.

OWU-3 Mycradun, A. I'. buonorus : yueObnux / Mycrapun A. I'., 3axapoB B. b. —
Mocksa : KuoPyc, 2020. — 423 ¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501 (mata obpamenusi: 13.04.2020). — TeKcCT : 2IE€KTPOHHBIH.

OWU-4 1. Jlorsunenko, O. B. ®usuka + ellpunoxenue : yaeonuk / Jlorsuaenko O. B.
— MockBa : KnoPyc, 2020. — 437 c¢. — ISBN 978-5-406-07110-6. —
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URL.: https://book.ru/book/934314 - (mara oOpamenns: 13.04.2020). — Tekcr
AIEKTPOHHBIN.

OWU-5 2. Tpodumosa, T. U. Kypc busuku ¢ npuMepamMu pemieHrs 3a1ad B 2-X TOMax.
Tom 1 : yue6nuk / Tpodpumona T. U., dupcor A. B. — Mocksa : KunoPyc, 2020. — 577 c.
— (CIIO). — ISBN 978-5-406-05612-7. — URL.: https://book.ru/book/932796. - (mara
obpamenust: 13.04.2020). — TekcT : 37EeKTPOHHBIN.

OMU-6 3. Tpodbumosa, T. U. Kypc dbusuku ¢ npumepamMu pelieHus 3a1ad B 2-X TOMax.
Towm 2 : yue6uuk / Tpodpumona T. U., dupcoB A. B. — Mocksa : KnoPyc, 2020. — 79 c. —
(CITIO). — ISBN 978-5-406-07014-7. — URL: https://book.ru/book/932558. - (mara
obpamenust: 13.04.2020). — TekcT : 37E€KTPOHHBIN.

I[OIIOJIHI/ITC.HLHLIe HCTOYHHUKH:

JAHN-1 MamonTos, C. I'. O6mas 6uonorus : yueonuk / MamontoB C. I'., 3axapos B.
b. — Mockasa : KaoPyc, 2020. — 323 ¢. — (CITIO). — ISBN 978-5-406-07702-3. — URL.:
https://book.ru/book/933564 (nata oOpamenus: 13.04.2020). — TeKCT : 37AE€KTPOHHBIH.

JNU-2 Mycradpun, A. I'. buonorus. /{1 BEIMYCKHUKOB IIKOJ U MOCTYIAOIIUX B BY3bI
: cripaBoyHOe nocobue / Mycradun A. I'., SApweirun B. H., mox pen. — Mocksa : KunoPyc,
2020. — 584 c. — ISBN 978-5-406-00826-3. — URL: https://book.ru/book/934244 (nata
obpamenust: 13.04.2020). — TekcT : 3JEKTPOHHBI.

JUN-3 Imutpuera, E. N. ®usnka : yue6Hoe nocodue / E. U. Imutrpuea. — 2-¢ u3m.
— Caparos : Aii [Iu Op Menua, 2019. — 143 c. — ISBN 978-5-4486-0445-4. — TekcT :
ANIEKTPOHHBIN //  OnekTpoHHO-OMOMMoTeuHas cucrema IPR  BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/79822.html. - (mara obpamenus: 15.04.2020). — Pexum
JOCTYyTA: JAJisl aBTOPU3UP. TI0JIH30BATEIICH

JUN-4 MazypoBa, B. A. ®usuka : yueoHoe nocodue / Masyposa B. A. — Mockaa :
KnaoPyc, 2020. — 1044 c. — (6akamaBpmar). — ISBN 978-5-406-07344-5. — URL:
https://book.ru/book/932281. - (nara obpamenus: 13.04.2020). — TekcT : 31EKTPOHHBIH.

HNuTepHeT-pecypcsbl:

H-P 1. Equnoe okHO 10CcTyna K 00pa3oBaTeIbHBIM pecypcaM [ DIeKTPOHHBIN pecypc]:
cait // Pexxum goctyna: http://window.edu.ru/catalog/ . - Jlata o6pamenus: 10.02.2020. —
3aryiaBue ¢ SKpaHa.

H-P 2. ObC «Jlamp» »  http://e.lanbook.com/ Jlara oGpamenus: 17.05.2020. —
3aryiaBue ¢ SKpaHa.

HU-P 3. DBC «Book.ru» [DnektponHslii pecypc]: cait // Pexum pocryma:
https://www.book.ru/. - lata o6pamienus: 10.02.2020. — 3arnasue ¢ skpaHa.

Jloist mpenogaBareJiei

1. O6 ob6pazoBanuu B Poccuiickoit denepanuu: denep. 3akoH ot 29.12.2012 Ne 273-
®3 (B pea. enepanbubix 3akoHOB 0T 07.05.2013 No 99-d3, ot 07.06.2013 Ne 120-D3, 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 Ne 148-®3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 No 145-
@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016).

2. Ilpuka3 MunucrepctBa o6OpazoBanuss u Hayku PO «OO6 yTBepxaeHUU
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denepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpeaHero (TOJIHOro)
obmero obpazoBanus» (3apeructpupoBan B Munrocte PO 07.06.2012 Ne 24480).

3. IIpukaz MunuctepctBa oOpa3zoBanus u Hayka PO ot 31 gexabpsa 2015 r. N 1578
«O BHeceHMM M3MEHEHHI B (heepaabHbId TOCYAapCTBEHHBI 00pa30BaTeNbHBIA CTaHAAPT
cpenHero oOuiero o0pa3oBaHMs, YTBEPXKIACHHBIM NpukazoM MuHuCTEepcTBa 00pa30OBaHMS
Hayku Poccuiickoit denepanum ot 17 mast 2012 v, N413».

4. Tlpukaz MunucrepctBa obpazoBanus U Hayka P® ot 29.12.2014 Ne 1645 «O
BHeceHUH wu3MeHeHudd B Ilpuka3 MwunHHcTepcTBa 0Opa3oBaHus W Haykud Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413 “O06 yrBepxkaeHuu (enepaibHOro rocyJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAApTa CpeHEro (IMOJHOTO) 001Iero 00pa3oBaHUs ».

5. [ucemo JlemapTamMeHTa rocyapCTBEHHOM MOMUTUKH B chepe MOATOTOBKH pabounx
kagpoB u JIIO MunucrepctBa obpa3oBanus u Hayka P® ot 17.03.2015 Ne 06-259
«PexoMeHauu 1Mo OpraHU3alluu MOJTYYCHHsI CPEIHEro o0IIero oOpa3oBaHMs B Mpeaenax
OCBOEHHMSI 00pa30BaTEIbHBIX IPOTPAMM CPEIHErO MPOPECCUOHAIIBHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOI'0 00WIEro oOpa3oBaHHs C y4eTOM TpeOOBaHWl (helepallbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB M MOIYy4YaeMOH MpOpeccuy WIM CHEUUATIbHOCTH CPEIHErO
po¢dheCCUOHAIBHOTO 00Pa30BaHUS.

KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMA YYEBHOI'O ITPEIMETA

KoHTponb U oOlLieHKa pe3ylbTaTOB OCBOEHHMsS YUEOHOIrO MpeaMeTa OCYIIECTBISETCS
IpenojaBaresieM B MPOLECCe IMPOBEACHUS YCTHOIO M IMUCBMEHHOI'O ONpoca, IMPOBEICHUS
NPAaKTUYECKUX 3aHATUH, JIAaOOpAaTOpPHBIX pPabOT, TECTUPOBAaHUS, a TaKXKE BbIIOIHEHUS
OOy4aloOIUMHUCST  CAMOCTOSITENIbHOM pabOThl, WHANBUAYAIbHBIX 3aJaHUN, TOJATOTOBKHU
MPE3EHTALUN, BBITIOJHEHHS 00y4YaloIUMHUCS JTA0OPAaTOPHBIX padoT, JOKIAA0B, pedepaToB.

Pe3yabTarbl 00yueHus DopMbI U METOAbI KOHTPOJISI M
(mpeaMeTHBbIE pe3yJbTaThl) OLICHKH Pe3yJIbTAaTOB 00y4YeHUs
- ¢(hopMHPOBAHHOCTH MPECTABIECHUHN O OmnepaTuBHBIN KOHTPOJIb B opMeE:
LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHOHAYYHOM | - IPOBEPKU U OLIEHKU MPAKTUYECKUX
KapTUHE MUpPaA, IPUPOJIE KAK €AUHON paboT;
LIEJIOCTHOM CUCTEME, B3aUMOCBS3H YEJIOBEKA, - BBIIIOJIHEHUE JI0KJIAJIOB;
IPUPOJIbI U OOLIECTBA, TPOCTPAHCTBEHHO- - IPOBEPKA U OLIEHKa pedepaToB
BpEMEHHBIX MaciTabax Beenennou - TECTOBBIM KOHTPOJIb.
- POBEPKU U OLICHKH J1a00paTOPHBIX
paboT
- BJIaJICHUE 3HAHUSIMU O HauboJiee BaKHbIX OnepaTUBHBIN KOHTPOJIb B hOpME:
OTKPBITUAX U IOCTHKEHUSIX B 00JIaCTH - IPOBEPKU U OLIEHKU MPAKTUYECKUX
€CTECTBO3HAHUS, IOBJIUSBILNX HA HBOJIIOLIMIO | paboT;
IIPEACTABICHUN O IIPUPOJIE, HA PA3BUTHE - IPOBEPKHU U OLIEHKH JJaOOPaTOPHBIX
TEXHUKHU U TEXHOJIOTUI paboT;
- UHAWBUAYaJIbHbIA YCTHBIN ONPOC;
- (poHTATIBHBIN YCTHBIN OMPOC;
- TECTOBBIM KOHTPOJIb;
- BBIIIOJIHEHUE JI0KJIAJIOB;
- IPOBEPKA U OLIEHKA pedepaToB
- ¢(hOPMHPOBAHHOCTb YMEHUSI NPUMEHSTh OmnepaTuBHBIN KOHTPOJIb B popMe:
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€CTECTBEHHOHAYYHBIE 3HAHUS JJIsl O0OBSICHEHUS
OKPYKaIOINX SBJICHUN, COXpaHEHUS 37I0POBbSI,
oOecrieyeHus 0€30IIaCHOCTH
YKU3HEICATCIIbHOCTH, OCPEKHOTO OTHOIICHHS K
PUPOJIC, PAIlMOHAIBHOTO
IIPUPOOIIOIH30BaHHUS, & TAK)KE BBITIOJIHCHHUS
POJIM TPAMOTHOTO TTOTPEOUTEIISI

- MPOBEPKU U OIIEHKU MPAKTUUYECKUX
pabor;

- IPOBEPKU U OLICHKH JIA0OPATOPHBIX
pabor;

- TECTOBBII KOHTPOJIb;

- YCTHBIU OIIPOC

- chopMUPOBAaHHOCTH MPEICTABICHUH O
HAyYHOM METOJIC TTO3HAHUS MPUPOIBI U
CpEIICTBAX M3YUYCHHS MEraMupa, MaKpoOMHpa U
MUKPOMHPA; BIIaJICHUE IPUEMaMHU
€CTECTBCHHO-HAYYHBIX HAOJFOICHUH, OITBITOB,
WCCJICIOBAaHUI U OIICHKH JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIhbTaTOB

OmnepaTuBHBIN KOHTPOJIb B OpME:

- IPOBEPKHU U OLICHKH JTaOOPaTOPHBIX
pabor;

- OLICHKA BBITIOJIHEHNUS IOMAIIHEN
padoTHI;

- TECTOBBIM KOHTPOJIb;

-YCTHBIN OITPOC

- BJAQJACHUE  TMOHATHIHBIM  amIapaToM
€CTECTBEHHBIX HAYK, MO3BOJISIOIINM [103HABATH
MHp, Y4YacTBOBaTb B  JIUCKYCCHUAX  TIO
€CTECTBEHHOHAYYHBIM BOIIPOCAM, uc-
M0JIb30BaTh pa3nuYHbIC HUCTOYHUKU
uHpopMaluu I MOJATOTOBKU COOCTBEHHBIX
paboT, KpUTUYECKU OTHOCUTHLCS K COOOIIECHUSIM
CMU, copepxaniyum Hay4YHYI0 HH()OPMAIUIO

OnepaTUBHBIN KOHTPOJIb B hOpME:

- TECTOBBIM KOHTPOJIb;

- UHAVMBUAYaJIbHbBIA YCTHBIN ONPOC;

- (poHTAIBHBIN YCTHBIN OMPOC;

- MPOBEPKH U OIIEHKH JTaOOPATOPHBIX
paboTt

- c(hopMHUpPOBAHHOCTH yYMEHUM TTOHUMATH
3HAYMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS JJIS
Ka)XXJOro 4YejloBeKa HE3aBHCHUMO OT  €ro
npoeCCUOHAILHON JICSATEILHOCTH, Pa3IndaTh
(dbaKkThl W OIIGHKH, CpPaBHUBATh OICHOYHBIC
BBIBOJIbI, BHUJIETh HX CBS3b C KPUTEPHUIMU
OIICHOK U CBA3b KPUTEPUEB C OMpPEACICHHOU
CHUCTEMOH IIEHHOCTEN

OnepaTUBHBIN KOHTPOJIb B pOpME:

- OLICHKA padOThl HA CEMUHAPCKUX
3aHATUAX, JUCKYCCHSIX;

- OLICHKH U MPOBEpKa Jab0paTOPHbIX
pabor

[IpomexxyTouHas arrectauus B popme auddhepeHuupoBaHHOTO 3a4€eTa 1Mo
3aBEpUICHHIO Kypca YYEOHOro npeaMeTa

@®opMbI ¥ METOJBI KOHTPOJISI U OIIEHKH PE3yJbTaTOB OOYYCHHS JODKHBI MO3BOJISATH
MIPOBEPSTH y OOYYAIOIINXCS HE TOJBKO C(HOPMUPOBAHHOCTH MPEAMETHBIX PE3YyIbTaTOB, HO U
Pa3BUTHE JIMYHOCTHBIX M METAMPEIMETHBIX PE3YJIbTATOB 00YUCHUSI.

Pesyabrarsl
(IMYHOCTHBIC U MeTaNpeJIMeTHbIEe)

OCHOBHbBIE MOKA3aTeJIN
OLICHKHU pe3y/abTaTa

DopMBbI 1 METOIbI
KOHTPOJIA U OLCHKH

JINYHOCTHBIE PeE3yabTaThbI

- YCTOWYMBBIA UHTEPEC K UCTOPUU U

JIOCTYKEHUSIM B o0Jractu
€CTECTBEHHBIX HayK, JyBCTBO
TOPAOCTH 3a pOCCHIiCKHE

CCTCCTBCHHBLIC HAYKH

c(hOpMHUPOBAHHOCTH
HAay4YHOTO
MHPOBO33PEHUS;
AKTUBHOW TPAXIJAHCKOU
MMO3HUIIUH

WHTEPIPETAIHS
pe3ybTaTOB 3a
JIESITEIILbHOCTBIO
oOyuJarorierocs B
IIPOIIeCcCe OCBOCHUS
o0pasoBarebHON

33




IPOrpaMMBbl

- TOTOBHOCTh K TMPOJOJDKEHHUIO
oOpa3oBaHwsl, TIOBBIIIICHUIO
KBaTM(UKAIIUN B U30paHHOM

HpO(i)GCCI/IOHaHBHOﬁ JACATCIBHOCTH C
WCIIOJIL30BaHNEM 3HAHHMI B 00J1acTH

ACMOHCTparsA HAY4YHOTI'O
ITIOHMMaHH
B3alMO3aBHCHUMOCTH
YCJIOBCKA u
CCTCCTBCHHBIX HAYK

UHTEPIPETALINS
pe3yIbTaTOB 3a
JESITEIILbHOCTBIO
oOyuyarorierocs B
IIPOIIeCcCe OCBOCHUS

€CTECTBEHHBIX HAYK o0pazoBarenpHOI
TPOTPAMMBI
- 00BEKTHUBHOE OCO3HaHME | CPOPMUPOBAHHOCTH UHTEPIPETALNS
3HaYUMOCTH KOMITETECHIUI B | YMEHUW  HCHOJI30BaTh | PE3yJITATOB 3a
00JIaCTH €CTECTBEHHBIX HayK [JIsl | TEOPETUUYECKUE 3HAHUS B | IEATEIbHOCTHIO
yeloBeKka U O0OIIecTBa, YMEHHUE | IPaKTUYECKON oOyyarornierocs B
UCII0JIb30BaTh TEXHOJIOTUYECKUE | NEATETbHOCTH IpolLiecce OCBOCHUS
JOCTHKEHUS B o00JacTh (PU3MKH, o0Opa3oBaTebHON
ouonoruu TUTSI MOBBIIICHUS IPOrpaMMBbI
COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOMN
1poheCCUOHAIBHOU JIESITEIbHOCTH
- YMEHHUE TTPOAHATTU3UPOBATH c(hOpMHPOBAHHOCTH y4acTHe B HAYIHO-
TEXHOTEHHBIE TIOCTEACTBUS JIS WHTEJUICKTYaJTbHBIX UCCIIEI0BATENbCKOM
OKpY’Karolen cpesibl, ObITOBOM U CIIOCOOHOCTEH NEATEIIbHOCTH,
MIPOU3BOCTBEHHOM JIEATEILHOCTH KOHKYpCax, OJIMMITHaaax
YeJI0BeKa
- TOTOBHOCTH  CaMOCTOSTEIBHO | CHOPMUPOBAHHOCTH y4acTHe B KOJIJICKTUBHBIX
noObIBaTh  HOBBIE i ce0sl | KOMMYHUKATHBHBIX MEPOTIPUSATHUSAX,
€CTECTBEHHOHAYYHbIE  3HAHUS  C | HABBIKOB IPOBOJIUMBIX Ha
HCIIOJIb30BaHUEM TUTST ATOTO Pa3TUYHBIX YPOBHSX;
TOCTYITHBIX HUCTOYHHKOB HaOJII0/ICHHE 32 POJIBIO
nHpopmarm o0yyaronierocs B rpynre
- YyMEHHE  YOPaBISTH  CBOCH | - JEMOHCTpAIIHS - y4acTHe B HAyYHO-
MMO3HABATEIbHON  JESITENBHOCTBIO, | CHOCOOHOCTEH K HCCJIEIOBATEIbCKON
MPOBOJIUTH  CaMOOIICHKY  YPOBHS | CAMOPA3BUTHIO U NeSATETbHOCTH
COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO | CAMOBOCIIUTAHHIO
pa3BUTHS
- yMeHUe BBICTPAMBATh | - B3aUMOJICHCTBHUE C - y4acTHe B
KOHCTPYKTHUBHBIE 00yJaroIIMMHUCH, KOJUTCKTUBHBIX
B3aMMOOTHOIIICHUSI B KOMAaHJE IO | IPETOIaBaTeIIIMUA U MEPOTIPHUATHSX,

pelieHno o0umMx 3agad B 00JacTu
€CTECTBO3HAHUS

MacTepaMU B XOJIe
oOyueHus;
c(hOpMHUPOBAHHOCTH
KOMMYHHUKATHBHOTO
MTOBEICHUS

IPOBOJMMBIX HA
Pa3JIMYHBIX YPOBHSX

MeTaHpeIlMeTHble Pe3yJabTaThbl

- OBJIaICHUC YMCHUSMHN N HAaBbIKAMU
Pa3jINYHbIX BHIOB I103HABATEIbHOU
ACATCIIBHOCTH IJIS1 U3YUYCHUS PA3HBIX

c(hOpMHPOBAHHOCTh
npodeccuoHaNbHbIX
HABBIKOB

YCIICITHOC ITPOXOXKIACHUC
ITPAaKTHUKH,
Y4aCTHC B OKCKYPCHAX HA

34




CTOPOH OKPY’KaIoIIeTo IIPOMBIIIICHHBIC
€CTECTBEHHOTO MHpa PE T PHSTHS

- TPUMCHEHHE OCHOBHBIX METOJIOB | CDOPMHPOBAHHOCTD UCIIOJIb30BaHUC
MO3HaHUs (HAOJIOACHUS, HAyYHOTO | KOMMYHUKAOCIHHBIX AJIEKTPOHHBIX
OKCIEPUMEHTA)  JJI1  W3YYCHUS | HABBIKOB; UCTOYHHUKOB,;
pa3IMYHbBIX CTOPOH | yMEHHUE BECTH JUAJIOT HaOJTI0/ICHUE 3a
€CTCCTBCHHOHAYYHOM KapTHHBI HaBbIKAaMH pa0OTHI B
MHpa, C KOTOPHIMH BO3HHKAET TII00ATbHBIX,
HEOOXOJUMOCTh  CTaJIKUBAaThCA B KOPIIOPATHBHBIX U
npodecCuOoHABHOM chepe JIOKATBHBIX

MH()OPMAIMOHHBIX CETSIX

- YMCHHUC OIPCACIIATh LCIN U 3a1a49U

CITOCOOHOCTH K

Y4aCTHUC B HAYIHO-

JESTEIbHOCTH, BBIOMPATH CPEICTBA | MOBBILICHUIO YPOBHS VICCIIEI0BATEIIbCKOM
JUISL KX JTOCTVKECHUS HA IPAKTUKE 3HaAHUU JEATEIbHOCTH

- YMEHME HMCIOJIb30BATh PA3JIMYHBIEC | TE€MOHCTPALMS WHTEpIIPETALNS
HMCTOYHUKHU TUTS MOJIyYEHHS | CHOCOOHOCTH pe3yJbTaToB 3a
€CTECTBEHHOHAYYHON WH(OpPMAIUU | UCTIOJIb30BaHUS NEATEIBHOCTHIO

N OOCHUBATL €€ JOCTOBCPHOCTDL IJIA
JOCTHXKXCHHA IIOCTAaBJICHHBIX ueneﬁ )51
3agad

PUOOPETEHHBIX 3HAHUUN
B IIPAKTUYECKOU
JEeATEIIbHOCTH,
CaMOCTOATEILHOTO
MIPOBECHUS
VCCIIEIOBAaHUMN U
HKCIEPUMEHTOB

oOyyarolierocs B
IIPOIIECCe OCBOCHUS
o0pazoBaTeIbHON
IIPOTPAMMBI
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