MUHHCTEPCTBO CENIBCKOTO X03s1cTBa PO
MuuypuHckuii pumuan
(enepaabHOro roCyAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIIETO 00pa30oBaHus
«bpsAHCKHI rOCyAapCTBEHHBIN arpapHblii YHUBEPCUTET»

PABOYAS TIPOI'PAMMA
y4eOHOro npeamera
AVYIIL.01 OcHOBBI eCTECTBEHHOHAYYHbIX 3HAHUH

CnennainbHOCTD
19.02.10 TexHomOTHS MPOAYKIHH OOIIECTBEHHOTO IMTUTAHUS

bpsack, 2020



bBK 74.57
P13

CornacoBaHna:
3aB. 6UOIOTEKON
&% Unsiorenxo C. H.

«oZp» €5 2020T.

PaccmoTpena n
peKOMeH0BaHA:
IIMK
00uieo6pa3oBaTeNbHBIX
JUCUMITINH
[Tporoxon Ne g

oT«20» 05 2020r.

Hpe;;‘ceﬂal"enb MK

Yr1Bepikaaio:

3aM. IupeKTOopa o
yuebHoit paboTe

¥ 4
(¢ ST anackuna J1A.

« 20» 05 2020 r.

,z/’// Enam B. B.
P13 PabGouass mnporpamma yueOHoro mnpeamera JYIL.O1 OcHoBb

ectectBeHHOHay4HBIX 3HaHUM / Coct. U.B. Cunopenko, A.B. JlembsHOB
— bpsanck: Muuypunckuit punuan ®I'bOY BO bpsuckuii 'AY, 2020.—

35 c.

Pabouass mnporpaMma JONOJHUTENBHOTO YYEOHOro MpeAaMeTa
OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUU pa3paboTaHa B COOTBETCTBUU C
tpedoBanusimu  ®I'OC cpeagnero obmiero oOpa3oBaHUsi B 4YacTH
BKIIIOUEHUS B Y4YEOHBIA TUIAaH M3Y4YEHUS OMOJTHHUTEIBHBIX YUEeOHBIX

IIPEIMETOB.

Opranuzanus-pazpabotunk: MuuypuHCKU Qpunnan
®I'bOY BO bpsanckuii 'AY

[leyaTaeTcst o peHIeHUI0 METOAMYECKOT0 coBeTa MuuypHuHCKOro gpuinana
®OI'bOY BO bpsuckuit 'AY

BbbK 74.57

© Cunopenko U.B., 2020

© JlempsinoB A.B., 2020

© Muuypunckuit punman ®I'bOY BO
bpsauckuii 'AY, 2020



COILEPKAHHUE

TTOSICHUTEITBHAS BATTHCKA. ... veuveeeeneenteeaeeneenaeeneeneenneeneeneenneeneennns 4
OO0mr1ast XapaKTEPUCTUKA YICOHOTO TTPEIAMETA. ..\ 'nveenereenreenreanneennnennns 4
MecTo y4eOHOTO MpeaMETa B YUCOHOM TITAHE. .. uvrenreenreneenneannennns 6
Pe3ynbTaThl OCBOCHUS YIEOHOTO TPEIMETA. ... v veeeeneeneaneenenaneaneanenns 6
ConepKaHUE YUEOHOTO TIPEIAMETA. .. uuveennreeennneeenneeeanneeeneeeannneennns 7
TeMaTHICCKOE TUTAHUPOBAHHEC . ... vveeteeneeenneeenneenneenneenneenneenneeanneenns 20
XapakTepuCTHKa  OCHOBHBIX ~ BHJOB  Y4COHOH  JCATECIBLHOCTH
(o]0} E1 0] 1117003 PO PP 21
Y4e0HO-METOIMYECKOE U MaTEPHATTLHO-TEXHIHUECKOE 00eCTICUeHUE
MIPOTPAMMBI YICOHOTO TIPEIAMETA. .. utseeenreeennreseanneeannseeaneeeannneeannns 29
] 070 0T 1 ) o - FO P 31
KoHTpoib 1 o11eHKa pe3ysIbTaTOB OCBOCHUSI y4e€OHOTO MpeaMeTa. . ........ 32



MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Tpeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN
MpeHa3HadYCHA I U3Y4YEHUs OCHOB €CTECTBEHHOHAYUYHBIX 3HAHUN B MPO(eCCHOHATBHBIX
00pa3oBaTeNbHbIX OpPraHU3alUAX, PEATH3YIOMIMX 00pa30BaTEIbHYIO MPOrpaMMy CPEIHETO
oO1ero oOpa3oBaHusl B Mpejesiax OCBOCHUS OCHOBHOM oOpa3oBarenbHOM nporpammbsl CITO
Ha 6a3e OCHOBHOI'O 00111eT0 00pa30BaHUs IPH MOJATOTOBKE CIIEIIMAIMCTOB CPEIHETO 3BEHA.

PabGouass  mporpamma  JOMOJHUTENBHOrO  yueOHoro  mpeamera  OCHOBBI
€CTECTBEHHOHAYYHbIX 3HAaHUW pa3paboTaHa B COOTBETCTBUU ¢ TpeboBanusimu DOI'OC
cpenHero ooOmero oOpa3oBaHMs B 4YacTH BKJIIOYEHUS B YYE€OHBIM IUIAaH U3yYEHHUS
JOTIOJTHUTEBHBIX YUYCOHBIX TIPEIMETOB.

Conepxxanue paboueii MPOTPaMMBbI y4eOHOTO npeaMera OcHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUH HAIIPABJICHO HA JOCTIKEHUE CICAYIONINX TICIICH:

. OCBOEHHE 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHE MHUpa H
METO/aX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Han0oJiee BaXXHBIMH HUISIMU M TOCTIKCHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIMMH OIPEACIIONICe BIMSHUE HA pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

. OBJIAJICHUE YMEHUSIMU TPUMEHSTh TOJYyYEHHbIE 3HAHUA i1 OOBSICHEHHS
SBJICHUM OKPY’KAIOIIEr0 MHUPa, BOCIPUATHS UHPOPMAIIMK €CTECTBEHHOHAYYHOT0 U mpodec-
CHOHAJIBHO  3HAYMMOTO  COJCPI)KAHUS;, PA3BUTUE HWHTEIUIEKTYalbHBIX, TBOPYECKHUX
CIIOCOOHOCTEM M KPUTHUYECKOTO MBINIJICHUS B XOJE€ MPOBEICHUS MNPOCTEUIIUX HCCIe-
JIOBaHUM, aHajau3a SBJICHUW, BOCIPUSATUS U HHTEPIPETAIMM €CTeCTBEHHOHAYYHOU
uHdopmanuu;

. BOCITUTaHWE yYOEKIESHHOCTH B BO3MOXXHOCTH TTO3HAHMS 3aKOHHOW TPHUPOIBI U
WCITOJIB30BAaHUS JOCTIKCHUNM E€CTECTBEHHBIX HAyK JUISl Pa3BUTHS [UBWIM3AIMA W TIO-
BBIIIICHUS KaUeCTBA KU3HH,

. MPUMEHEHNE  ©CTeCTBCHHOHAYYHBIX  3HAHMH B MPOQECCHOHAITBHON
JEATENbHOCTH u [IOBCEIHEBHOMI JKU3HUA IS oOecrieueHus 0€e30I1acHOCTH
KU3HENIEATCILHOCTH; TPAMOTHOTO HWCIIOIh30BAaHUS COBPEMEHHBIX TEXHOJOTHUN, OXPaHbI
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 SIBJISIIOTCS Ouojorust v pusznka. OHO OXBaTBHIBACT IMIMPOKHUN CHEKTP
BOIIPOCOB O Pa3HOOOPa3HBIX CBOWCTBAX OOBEKTOB MPUPOABI, KOTOpPbIE MOXKHO
paccMaTpuBaTh Kak €JUHOE LIENOE.

EcTtecTBeHHOHAyUHbIE 3HAHWS, OCHOBAHHBIE HA HUX TEXHOJOTUU (DOPMUPYIOT HOBBIN
oOpa3 xu3HU. BeICOKOOOpa30BaHHBIN YETIOBEK HE MOXET JAUCTAHIIMPOBATHCA OT (DyHIaMEH-
TaJbHBIX 3HAHUU 00 OKPYIXKAIOIIEM MHUpE, HE PHUCKYsI OKa3aThCsi OECIOMOIIHBIM B mpodec-
CHOHAJIBHON NeaTeNbHOCTH. JI1000€ MepCneKTUBHOE HAaNpaBJICHHE ACATEIHHOCTA YelIOBEKa
MPSIMO WJIM KOCBEHHO CBSI3aHO C HOBOM MaTepHabHOW 0a30i U HOBBIMH TEXHOJIOTHSIMU, U
3HAHUE WX €CTECTBEHHOHAYYHOM CYIIHOCTH - 3aKOH yCIeXxa.

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

buosnorust - cocraBHasi 4acTh €CTECTBO3HAHMS. DTO HayKa O uBoW mpupojge. OnHa
M3Yy4aeT PaCTUTEIbHBIN, )KUBOTHBI MHUP U YEJIOBEKA, UCIOJIb3Yys KaK COOCTBEHHBIC METO/IbI,
TaK ¥ METOJbI APYTMX HAayK, B YaCTHOCTH (DM3UKH, XUMUU U MATEMATHKH: HAOJIIOICHUS,
HKCIIEPUMEHTBI, MCCIICIOBAHUSI C MOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHUKpPOCKOIA, 00-
pabOTKy CTATUCTUYECKUX JIAHHBIX METOJAMHU MaTeMaTHYECKON CTaTUCTUKHU U Jp. buonorus
BBISIBJISIET 3aKOHOMEPHOCTH, MPUCYIIIHE KU3HU BO BCEX €€ MPOSBICHUAX, B TOM YHCIe 00MEH
BEIIECTB, POCT, pa3MHOXKEHHE, HACIEJCTBEHHOCTh, U3MEHYMBOCThH, BOJIIOLIUIO U JIp.

OcCHOBY ecTecTBO3HAHUs TMpeACTaBiIseT (U3MKa — HayKa O MPUPOJIE, W3ydarolas
HamOoJiee BakKHbIC SIBJICHWS, 3aKOHBI M CBOMCTBA MarepuaibHOro mmupa. B  dusuke
YCTaHABJIMBAIOTCSI YHUBEPCAIbHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOJTBEPKIACTCS HE
TOJBKO B 3€MHBIX YCJIOBUSX M B OKOJIO3E€MHBIX MPOCTPAHCTBaX, HO U BO Bceil Beenennoii. B
ATOM 3aKJIIOYaeTCs OJWH W3 CYIICCTBEHHBIX MPU3HAKOB (DM3WKH Kak (yHIaMEHTAITLHON
Hayku. DU3UKa 3aHUMAET 0CO00€ MECTO CPEeJU €CTECTBEHHBIX HAYK, IMOATOMY €€ MPHUHSATO
CUUTATh JTUJEPOM €CTECTBO3HAHUS.

B mpodeccruoHalbHBIX ~ 00pa3oBaTEbHBIX  OpraHU3alUAX,  PEATU3YIOIIUX
00pa3oBaTeIbHYIO MPOrpaMMy CpPEeAHET0 00111ero 0Opa3oBanus B mpeaenax ocsoenus OI1OIT
CIIO Ha 6a3e OCHOBHOro 00IIEero 00Opa3OBaHMs, W3Y4YAETCs WMHTETPUPOBAHHBIN Y4EOHBIN
npeameT OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUM, BKIIIOYAIOIIUHN JBa pas3jena, 00aaolme
OTHOCUTEJIBHOM CaMOCTOSITEILHOCTBIO M IEJIOCTHOCThIO — buomnorusa, ®usznka — 4TO HE
HapyIIaeT MPUBBIUYHYIO JJOTUKY €CTECTBEHHO-HAYYHOT'O 00pa30BaHUs 00YYArOIINXCH.

[Ipy m3yueHum ydeOHOro maTepuajia Mo OUOJIOTHH 11eJ1ecCO00pa3HO aKIICHTHUPOBATH
BHUMaHHE 00y4YaroIMXCs Ha )KU3HEHHO BAKHBIX 00BEKTAX MPUPOJIbl U OpraHU3ME YeJIOBEKa.
Oto ruapocdepa, armocdhepa u O6mocdepa, KOTOpbIE PACCMATPUBAIOTCS C TOUKH 3PEHUS
XUMUYECKUX COCTaBOB U CBOWMCTB, WX 3HAUCHUS IS KU3HEACSATEIBLHOCTH JIIOJICH, 3TO
COJICp’)KaHME, OCBEIIAIOIIEe POJIb BAXKHEHIINX XUMHYECKUX OJJIEMEHTOB B OpraHU3MeE
YeJI0BeKa, BOMPOCKHI OXPaHbl 310POBbsI, MPOGUIAKTUKY 3a00JIeBaHUN U BPEAHBIX MPUBBIYCK,
MOCJIEACTBUM U3MEHEHUS Cpeibl OOMTAHUS YeIOBEKa JJIsl 4eJIOBEUECKOM [TUBUITM3AIUY.

B  npouecce  peanuzaumu  coaepkaHus ~ ydeOHoro — mpenmera  OCHOBBI
€CTECTBEHHOHAYYHbIX 3HAHUM 3HAYMMO H3yuyeHHe pasznena «Duszuka», KOTOpPbIM BHOCHUT
CYIIIECTBEHHBIA BKJIQJl B CHUCTEMY 3HaHUI 00 OKpYXKAroIIeM MHUpPE. DTOT pa3fen SBISCTCS
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 (POPMUPYIOIIHI €CTEeCTBEHHOHAYYHYIO KapTHHY MHUpPA y CTYACHTOB, HO U PAaCKpPhI-
BAIONIMI MPAKTHUECKOE 3HAUYEHHWE ECTECTBEHHOHAYUYHBIX 3HAaHWM BO Bcex cdepax KU3HU
COBPEMEHHOT0 O0IIeCTBa, B TOM YKCJI€ B TYMaHUTapHOU cdepe.

VYuebubiit npeamer OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUH, B COAEPKAaHUU KOTOPOTO
BEIYIIMM KOMIIOHCHTOM SIBJISIIOTCS HAy4YHBIC 3HAHWUS W HAyYHBIC METOJBI IO3HAHUA,
MO3BOJIsIET CHOPMHUPOBATH Yy OOYHAIOUIMXCS ILIEJIOCTHYIO E€CTECTBEHHOHAYUYHYIO KapTHUHY
MHUpa, MPOOYIUTH Y HUX IMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIIEHUE K U3y4YaeMOMY MaTepHuaty,
TOTOBHOCTh K BBIOOpPY JEMCTBUM ONpeAeCHHON HampaBJIEHHOCTH, YMEHHUE KPUTUYECKHU
OIICHUBATH CBOM M UY)KHE ICUCTBUS U TIOCTYIIKU.

HNuTerpupoBanHoe cojepKaHWE Y4eOHOTO MpeaMeTa IO3BOJIAECT MPEToaBaTelsaM
Oouonornin u (U3NKKA COBMECTHO OpPraHM30BaTh H3YYEHHWE OCHOB €CTECTBEHHOHAYYHBIX
3HAHUU, UCTIOJIb3Ys UMEIOIINECS YaCTHbIE METOJANKHU MPENOJaBAHUS TPEAMETA.

N3yuenue yuebHOTO mpeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN 3aBEPIIACTCS



MOBEICHUEM UTOTOB B (popMme audhepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOYHOU
aTTecTanuu oOydaronuxcsi B mpoiecce ocBoeHus ocHoBHOUM OITOIT CIIO ¢ momydyeHuem
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 MUCTOPUM U JOCTHUKEHUSM B OOJIACTH €CTECTBEHHBIX HayK,
YyBCTBO I'OPJIOCTH 3a POCCUMCKNE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K IPOJOJDKEHUIO O0pa30BaHUs, IMOBBIIIECHUIO KBATU(UKALUUA B H3-
OpaHHOW TNpoQecCHOHANbHON JAESITENPHOCTH C HCIOJNb30BAaHUEM 3HAaHUN B 00JacTH
€CTECTBEHHBIX HAYK;

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

- YMEHHUE IMPOAHAIU3UPOBATh TEXHOTECHHBIE MOCIEACTBUS UIsI OKPYKAKOLIEN CPEIbI,
OBITOBOM U MPOU3BOACTBEHHOU JIEATEIILHOCTH YEJIOBEKA;

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

- YMEHUE YIIPABIATh CBOEH MO3HABATENBHOU AEATEIBHOCTHIO, IPOBOJAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHME BBICTPauBaTh KOHCTPYKTUBHBIE B3AMMOOTHOILIECHHS B KOMAHE 110 PELICHUIO
oOuIMx 3a7a4 B 00JaCTH €CTECTBO3HAHMS;

MemanpeomMemHmvix:

- OBJIAJICHWE YMEHHSMHM W HaBbIKAMHU Pa3JINYHbIX BHUJIOB IO3HABATEJIBHOW JIE€ATEIb-
HOCTH JIJISl U3YYEHUS PA3HBIX CTOPOH OKPYKAIOIIETO0 €CTECTBEHHOTO MHPA;

- IPUMEHEHNE OCHOBHBIX METOOB MMO3HAHUs (HAOII0EHHS, HAYYHOTO SKCIIEPUMEHTA)
JUISL U3YYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KApTHUHBI 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 MUpPaA, IPUPOJE KAK €AUHOMN LIEJIOCTHOM CUCTEME, B3AMMOCBA3H YEIIOBEKA,
MPUPOJIBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax Bcenennoii;

- BJIAQJICHHE 3HAHMAMH O HauOoJiee BaXKHBIX OTKPBITUSAX M JOCTHKEHHSIX B 0OJACTH
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€CTECTBO3HAHMS, MOBJIUABIINX HA HBOJIONUIO NPEACTABIECHUN O NPUPOAE, HA Pa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

- cOpMHPOBAHHOCTh YMEHHUSI MPUMEHSATH €CTECTBEHHOHAYYHBIC 3HAHUSA IJIs 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
€CTECTBEHHOHAYYHBIX HAOJIIOJICHUM, OIBITOB, HCCIEAOBAaHUN U OLIEHKH JOCTOBEPHOCTHU
MOJIYYEHHBIX PE3YJIbTATOB;

- BJIQJICHUE MOHSATUWHBIM anmnapaToM €CTECTBEHHBIX HAYyK, MO3BOJIAIOIINM IMO3HABATH
MHp, y4aCTBOBaThb B JUCKYCCHSX [0 €CTECTBEHHOHAY4YHBIM BOIPOCAM, HCHOJIb30BaTh
pa3ITUYHBIC WCTOYHUKU WH(GOPMAIMH ISl TOJATOTOBKH COOCTBEHHBIX pPabOT, KPUTUUYECKU
OTHOCHUTKCA K coobuieHussMm CMU, coneprkaniuMm HaydyHy0 HHGOPMAIUIO;

- c(popMHUPOBAHHOCTH YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHMS
JUTSL KKJIOTO YEJIOBEKa HE3aBHCHUMO OT €ro npo()ecCHUOHANbHOU AESTENbHOCTH, pa3inyaTh
(baKThl U OLICHKU, CPABHUBATH OLICHOUHBIC BBIBObI, BUJIETh UX CBS3b C KPUTEPUIMH OLIEHOK
U CBSI3b KPUTEPHUEB C ONPEAECICHHON CUCTEMOMN LIEHHOCTEMN.

COJEPXAHHUE YYEGBHOI'O IIPE/IMETA

PA3JIEJI 1. BUOJIOT'UA
BBE/IEHUE

OOBeKT u3yyeHus: OMONOruu — KuBas Npupona. IIpu3HaKy )KUBBIX OPraHU3MOB U HX
MHOT0o00pa3ue. YpoBHEBas OpraHu3alMsl )KUBOW MPHUPOABI U ABOIOLKA. MeTo1bl MO3HaHUS
KUBOM Tpupoasl. OOIME 3aKOHOMEPHOCTH Ouosiornu. Ponb Ouonorun B GopMupoBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUPA U NMPAKTUYECKOW NEATEIBHOCTH JIFOAEH.
3HaueHre OMOJIOTMH MPU OCBOCHHUM Mpodeccuil U CreuuanbHOCTeN cpeaHero npodeccuo-
HaJHLHOTO 00Opa30BaHUS.

Jemoncmpayuu

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

[{apcTBa )XUBOM MPUPOBI.

1. YYHEHUE O KJVIETKE

XuMmHueckass opraHuzanus KieTkd. KieTka — nayeMeHTapHas KuBas CHCTEMa U
OCHOBHAsl CTPYKTYpHO-(DYHKIIMOHAJIbHAs €IMHMIIA BCEX JKUBBIX OPraHU3MOB. XHMHUYECKas
opranuzanus KieTkd. OpraHM4ecKMe M HEOPraHMYECKHE BEIIECTBA KIETKH M KUBBIX
OpraHu3MoB. bellku, yrieBobl, TUIUIbI, HyKJIEMHOBBIE KUCJIOThHI U X POJIb B KIETKE.

Crpoenune u ¢GyHKuuu kieTku. lIpokapuoTudeckue M 3yKapUOTUYECKUE KIIETKH.
Bupycbl kak HekierouHas (opma JKM3HM W WX 3HadyeHue. bopb0a ¢ BUPYCHBIMU
3aboneBanusmu (CIIN u ap.) Luronmnasma u kierounas memopana. OpraHoubl KJIETKH.

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

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



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

XKuznennplii 1uka kiaeTku. KneTtkn W ux pa3HooOpasue B MHOTOKIETOYHOM
opranuzMe. KietouHasi Teopus CTpOEHUSI 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 HDYKAPUOT, CTPOEHUE U MHOrooOpasue KIETOK
pacTeHU U )KUBOTHBIX.

CrtpoeHue Bupyca.

dotorpadun cxeM CTPOCHUSI XPOMOCOM.

Cxema CTpoeHHs TeHa.

MwuTo3.

Ilpakmuueckue 3anamusn

HaOnronenue KiIeToK pacTeHU U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MHUKPO-
rpernaparax, uX OlUCaHUE.

[IpuroToBieHNE U ONUCAHNE MUKPOTIPENAPATOB KJIETOK PACTEHHUIA.

CpaBHEHUE CTPOEHUS KJIETOK PACTEHUN U dKUBOTHBIX IO TOTOBBIM MHUKPOIIpENapaTam.

Camocmoamenvnasa padboma: nNoAroTOBUTH JOKIAJIbI, COOOIIECHUS.

2. OPTAHU3M. PASMHOKEHUE U UHAUBUYAJIBHOE PABBUTHUE OPI'TAHU3MOB

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

NunuBuayanbHOEe pa3BUTHE OpraHu3Ma. OMOpPHOHANBHBIM ATalm  OHTOTEHE3a.
OcHOBHBIE CTaJIUU SMOPUOHATILHOTO Pa3BUTHAL.

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

NunuBuayanbHOEe pa3BUTHE ueloBeka. PemnpoayktuBHOe 3a0poBbe. [locnmencTBus
BIIMSIHUSL QJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEILIECTB, 3arpS3HECHUS CPEJlbl Ha pPa3BUTHE
YeJIoBeKa.

Hemoncmpauuu

MHuoroo0pasue opranu3MoB.

OOMeEH BEIIeCTB U MPEBPAILCHUE YHEPTUU B KIIETKE.

DOTOCUHTES.

JleneHue KIEeTKHU.

MwTo3.

becnosioe pa3aMHOKEHUE OPTraHU3MOB.

O6pa3oBaHME TOJIOBBIX KIIETOK.

Meiios.

Onnoa0TBOPEHHE Y PACTEHHUIA.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Tunel NOCTAIMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX.

Ilpakmuueckoe 3anamue



BrlisiBiieHHe U omMcaHuE MMPU3HAKOB CXOJICTBA 3apPOJIBIIICH YEIOBEKa U IPYTUX MO3BO-
HOYHBIX KaK JIOKa3aTeIbCTBO WX 3BOJIOIMOHHOTO POJICTBA.
Camocmoamenvnas padboma: MoArOTOBUTH JOKJIAJIbI, COOOIICHNUS, TPE3CHTAIINH.

3. OCHOBBI 'EHETHUKMU U CEJIEKIIUU

OCHOBBI y4Y€HHUS O HACJIEICTBEHHOCTH U U3MEHYMBOCTH. | '€HETHKAa — HayKa O 3aKOHO-
MEPHOCTSIX HACJIEACTBEHHOCTH M M3MEHYMBOCTH OpraHu3MoB. I'. MeHaenbr — OCHOBOIIO-
JIOKHUK T€HETUKU. ['eHeTnYecKas TEpMUHOJIOTHUS 1 CUMBOJIHKA.

3aKkoHBI TeHETHKHU, ycTaHOBIeHHBIE . Menaenem. MoHOruOpUIHOE U TUTHOPHUIHOE
CKpeluBaHue XpOMOCOMHAsl TEOpHUSl HACIEICTBEHHOCTH. ['eHeTuka moJyia. 3HadyeHUue
TCHETUKH JJIA CeJIeKIIMU M MeauIuHbl. HacmencTBenHubie 001€3HM YeoBeKa, UX MPUYUHBI U
npoduIaKTUKA.

3aKOHOMEPHOCTH M3MEHYMBOCTU. HaciencTBeHHas, WM T€HOTUIIMYECKAs, U3MCHYH-
BOCTh. MoaudukaiMoHHasi, WIK HEHACJIEICTBEHHAs, U3MEHUYMBOCTh. ['€HEeTHKa 4elloBeKa.
I'enetnka u meauuuHa. MartepuaabHbIE OCHOBBI HACIEICTBEHHOCTH M M3MEHUYMBOCTHU. ['e-
HETHKA U BOJIOIMOHHAS Teopus. [ eHeTuKa nomynsuui.

OCHOBBI CEJIEKIINN PACTEHUH, ’KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTnka — TeopeTu-
yeckas OCHOBa cenekunu. O oMalTHUBaHUE KUBOTHBIX U BhIpAIIMBAHHUE KYJIbTYPHBIX pac-
TeHHI — HadaJIbHBIC dTanbl cenekiuu. Yuenue H. M. BaBunoBa o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KYJbTYPHBIX pacTeHui. OCHOBHBIC METOABI CEJICKIMH: THOPUIU3AIUSI U
HMCKYCCTBEHHBIH OTOOp. OCHOBHBIC JOCTHXKEHUS COBPEMEHHOW CEJICKIIMU KYJIbTYPHBIX
pacTeHU, IOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus, ee TOCTUXKEHUS U TIEPCIIEKTUBBI Pa3BUTHUS.

Jemoncmpayuu

MoHorubpuiHOE ¥ TUTHOPUTHOE CKPEIIUBAHUE.

[IepekpecT XpoMOCOM.

CueruieHHOE HacJIeIOBaHUE.

Mytanun.

[{enTpbl MHOTOOOpa3Usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUM U JOMAIIHUX K-
BOTHBIX.

['uOpuan3zanus.

HckyccTBeHHBIN OTOOD.

HacnencrBennsie 00JIE3HN YeJIOBEKA.

Biusinue ankoroyin3mMa, HApKOMaHUU, KypEHUs Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3auamus

CocraBieHue IPOCTEHIINX CXeM MOHOTHOPHIHOTO M TUTHOPHUIHOTO CKPEIIMBAHMUS.

Pemenue reneTuuecKkux 3aaad.

AHann3 HEHOTUITMYECKON U3MEHYUBOCTH.

BrisiBlieHMEe MyTareHOB B OKPYKalOIIEH Cpelie U KOCBEHHAsl OLIEHKa BO3MOKHOT'O HMX
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 CJI0’)KHEHHE JKUBBIX OPTaHU3MOB B MPOIIECCE IBOTIOIUH.
MHuoroo6pasue »KuBOro Mupa Ha 3emMiie U COBPEMEHHAs €ro OpraHu3allys.

HcTtopust pa3BuTUs 3BONMIOUMOHHBIX uaeil. 3HaueHue padot K.JIunnes, XK.b.Jlamapka
B Pa3BUTHHM HBOJIIOIMOHHBIX HAEH B Ouosoruu. DBomonuoHHoe ydenue Y. JlapBuHa.
EctectBenHbIit oTOOp. PONb 3BONMIOLMOHHOTO Y4YeHUSS B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA.

MuxkposBosonust 1 MakpoaBoitonus. Konuenuus Buaa, ero kpurepuu. llomymnsius
— CTPYKTYypHas €IMHUIIAa BUJA U 3BOJIONMU. JIBUXKYIIKME CUiIbl 3BOMIOIMU. CHHTEeTHUYECKasl
Teopus 3BOJOIMHU. MukposBomtonus. CoBpeMeHHbIE MPEACTaBICHUS O BUI000pa30BaHUU
(C.C. YerBepuxos, U. U. [lImansrayzen). MakposBomtonus. JlokazaTeabCTBa SBOJIOUH.

[Tpuunabl BeIMUpaHus BUI0B. OCHOBHBIC HAIPaBICHUS BOJIIOIMOHHOTO IIporpecca.
buonoruueckunii mporpecc u OUOIOTHYECKUN perpecc.

Hemoncmpayuu

Kpurepuu Buna.

CTpyKTypa IOMyYJISIINH.

AJIanTUBHBIE OCOOCHHOCTH OPTaHU3MOB, KX OTHOCHUTEILHBIN XapaKTep.

DBOJIIOLMOHHOE IPEBO PACTUTEIHHOTO MUPA.

DBOJIIOLMOHHOE IPEBO KUBOTHOTO MUPA.

[IpeacraBuTenn peaKux U UCUE3aI0UUX BUJIOB PACTEHUN U KUBOTHBIX.

Ilpakmuueckue 3auamus

Onucanue ocobeit 0JIHOTO BUjIa IO MOP(HOJIOTHIECKOMY 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 YEJTOBEKA

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

YenoBeueckue pachl. POACTBO M €IMHCTBO MPOUCXOXKIEHUS 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 3HAUYEHHUE 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 DKOCHCTEME: KOHKYpPEHIIUsS, CHUMONO03, XWIIHWYECTBO, MapasuTu3M. VICKycCTBEHHBIE
COO0O0I1IECTBAa — arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI.

buocdepa — riobanbras sxocucrema. Yuenue B.M.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 6mocdepe. [locneacTBus nesTeaIbHOCTH YeTOBEKA
B OKpy»XKaroiei cpene. Bo3aelicTBiue Mpon3BOJCTBEHHON AESITENILHOCTUH Ha OKPY>KAIOIIYIO
cpeny B 001acTu cBoel Oyayiiei npodeccumu.

DKoJIOTHs KaK TEOPETUYECKasi OCHOBA PallUOHAIBLHOTO MPUPOJIONOIBL30BaHUS U OXpa-
HbI npupoasl. Hoocdepa. IlpaBuna nmoeaeHus J0jie B OKpYyKalolled MPUPOJTHON cpeie.
bepexxHoe oTHoleHHE K OHOJOTHYECKHMM OOBEKTaM (PacTeHHUSM U KUBOTHBIM M UX CO-
00l11lecTBaM) U UX OXpaHa.

Hemoncmpayuu

Dkoyorndeckue GaKkTOpbl U UX BIUSHUE Ha OPTaHU3MBI.

MeXBHUOBBIC OTHOIIICHUS: KOHKYPCHIIHSI, CAMOHO3, XUIITHNYECTBO, TTapa3uTU3M.

SpyCHOCTh PacTUTENHHOTO COOOIIIECTBA.

[IuieBrle 11eTIN U ceTH B OMOIICHO3E.

DKOJIOTUYECKHUE MTUPAMU/IBI.

Cxema 3KOCUCTEMBL.

KpyroBopoTt BeliecTs 1 mpeBpalieHue SHEPTUH B SKOCUCTEME.

buocdepa.

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

CxeMa arposKOCUCTEMBI.

Oco00 oxpaHsieMbIe TPUPOIHBIE TeppuTopun Poccun.

Ilpakmuueckue 3anamus

Omnucanve aHTPOIOTCHHBIX M3MEHEHUH B €CTECTBEHHBIX MPHUPOIHBIX JaHAmadTax
CBOEU MECTHOCTH.

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

Onucanve W MPaKTUYECKOE CO3/IaHUE MCKYCCTBEHHOM IKOCHUCTEMBI (IIPECHOBOHBIN
akBapuyM). Perienue skooruueckux 3auay.

Camocmoamenvnas paboma: oArOTOBUTH JOKIIAIbI, COOOIICHUS.

7. BMOHUKA

buoHuka kak OJHO W3 HampaBieHUI OMoOJOrMu U KuOepHeTHku. PaccMoTpenue 6mo-
HUKOU ocoOeHHOCTeH MOop(]o-(hHU3M0IOrMuecKo OpraHu3alii >KUBBIX OPraHU3MOB U HUX
WCIIOJIb30BaHUs I CO3JAHUs COBEPIICHHBIX TEXHHUYECKHUX CHCTEM M YCTPOMCTB MO aHa-
JIOTHU C )KUBBIMHU CUCTEMaMH.

Hemoncmpayuu

Mopenu ckiraggaTon CTpyKTYphl, HCIIOJIB3YEMOM B CTPOUTEIBCTBE.

TpyOuatbie 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

BBenenue
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dusuka — GyHIaMeHTalIbHasg HayKa O IPUPO/IE.

EcTecTBEHHOHAy4YHbIII ~ METOJ  IO3HAHMS, €ro BO3MOXHOCTH W  TPAHMIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHUs B MPOLECCE MO3HAHUS NPUPOAbl. MoaerupoBaHue
¢bu3nUecKkux ABJICHUA W TpoleccoB. Poiib 3KCIIEpUMEHTa U TEOPUU B MPOIECCe MO3HAHUS
npupoasl. Dusmyeckas BenuuuHa. llorpemHoctu wu3MepeHUl (QU3NYECKUX BEIUYUH.
duznyueckre 3aKOHbl. ['paHUIBI NPUMEHUMOCTH (U3UYECKUX 3aKOHOB. I[loHsiTHE O
¢busndeckoi kapTrHe Mupa. 3HaueHue Gu3uku rnpu ocBoenunu crenuanpbHocteit CIIO.

1. MEXAHUKA

Kunematuka. Mexanuueckoe nBuxkeHue. Ilepememenue. Ilytb.  CKOpOCTS.
PaBHOMEpHOE TIPAMOJIMHEWHOE ABMKEHUE. Y CKOpeHUue. PaBHONIEpEeMEHHOE MPSIMOJIMHEHOE
newkeHue. CpobogHoe majzeHue. [[BmwkeHue Tena, OpOIIEHHOTO IOJ YyIioM K TOPHU30HTY.
PaBHOMEpHOE NBHMKEHUE O OKPYKHOCTH.

3akonsl Mexanuku HeroToHa. Ilepssiil 3akoH HetoTona. Cuia. Macca. Mmnyinbe. Bropoit
3akoH HploToHa. OCHOBHOM 3aKOH KJIaCCUYECKOW AWHAMUKHU. Tpetuid 3akoH HreroToHa.
3akoH BcemupHOro TsAroTeHus. I'paBuranmonHoe mose. Cuna Tsokectn. Bec. CrnocoOsr
n3MepeHust Macchl Te. Cuiibl B MEXAHUKE.

3aKOHBI COXPAHECHUS B MEXAHUKE. 3AKOH COXPAaHCHUS UMITYJIbca. PeakTuBHOE
nBxkeHue. Pabota cuiibl. PaboTa moTeHIUaNbHBIX CUJI. MOIIHOCTh. DHEPTHsl.
Kunernueckas sHeprus. [lotenupnanbHas 3HEprust. 3aKOH COXPaHEHUsI MEXAaHUYECKOU
sHepruu. [IpuMeHeHne 3aKOHOB COXPaHECHUSI.

Hemoncmpauuu

3aBUCHMOCTH TPACKTOPUHU OT BHIOOpPA CHCTEMBI OTCUETA.

Buabl MexaHUUECKOTO ABMKCHUS.

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

Cnoxxenue cul.

PaBeHCTBO M MPOTHUBOMIOI0KHOCTH HAITPABJIEHUS CUJI ACUCTBUS U IPOTUBOAECHCTBHUS.

3aBUCHMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMaIliH.

Cuuibl TpeHUsI.

HeBecomocTs.

PeaktuBHOE OBHKEHUE.

[lepexoq NOTEeHMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Jlabopamopnuie pabomut

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

N3ydeHne 3aKk0Ha COXpaHEHUSI UMITYJIbCA.

Camocmoamenvhas paooma

Jloxnan «PeakTUBHBIC JBUTATEIIM U OCHOBHI PAOOTHI TEIIJIOBOM MAITUHBD).

Coobmenne «KpyTsauiuii MOMEHT»

2.0CHOBBI MOJIEKYJIIPHOU ®U3UKHU U TEPMOJUHAMUKHA

OCHOBBI ~ MOJIEKYJIIDHO-KMHETHYECKOM  Teopun. HMneanpHblii ra3. (OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. PazMepsl M Macca MOJIEKYJI U aTOMOB.
bpoynoBckoe  nBumxenuwe. JAuddys3us. Cunbl U dHEPTUA  MEXKMOJEKYJISIPHOTO
B3aumozeiicTBus. CTpoeHue ra3o00pa3HbIX, KUAKUX U TBEPIbIX Ted. CKOPOCTH ABMKEHUS
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MOJIEKYJT M uX u3MepeHue. MnpeanpHblii ras. JlaBinenwe raza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KMHETUYECKOW TEOpUU Ta3oB. lemmeparypa W ee usMepeHue. ['a3oBbie
3aKOHBI. AOCOJIOTHBIA HYJb TEMIIEpaTyphbl. TepMoAMHAMHUYECKas ITKaja TeMIEPaTyphl.
YpaBHEHHUE COCTOSIHUSA UICATBHOTO ra3a. MossipHas ra3oBasi HOCTOSTHHASA.

OcHoBbI TepMOAUHAMUKH. OCHOBHBIE MMOHATHUS U ONPEACICHUS. BHYTpEHHSAA SHEPIUs
cucteMbl. BHyTpeHHsq sHeprus ujieaabHoro rasa. Pabora u Temiora kak GopMbl nepeaadyu
sHepruu. TenmnoeMKocTb. Y IeabHas TeIJI0eMKOCTh. Y paBHEHHE TEIUIOBOTO Oantanca. [lepBoe
HaYyaJI0 TePMOJMHAMUKHU. AnrabaTHb nporecc. [IpuHuunm neidcTBUS TEMJIOBOW MAIIUHBI.
KIIJI TennoBoro auratens. Bropoe Hauano tepmoanHaMuku. TepMoInHaMuyecKas IIKaja
TeMneparyp. X0JI0IWIbHbIE MAIIMHbBL. TertoBbie ABUratenu. OxpaHa npupoIbl.

CaoiictBa napoB. VMcnapenne u koHaeHcauus. HacbllieHHBI nap U €ro CBOICTBA.
AOcComoTHAs U OTHOCUTENbHASI BIAKHOCTh Bo3Ayxa. Touka pocel. Kunenue. 3aBUCHMOCTD
TEMIIEpATypbl KUIICHHS OT AaBlieHUs. [leperpeTsiil map u ero UCIoJb30BAHUE B TEXHUKE.

CrorictBa  XUAKOCTEH.  XapaKTEPUCTHKA  KUJIKOTO  COCTOSIHHS  BEIIECTBA.
IIOBEpXHOCTHBIN CIIOM JKMAKOCTH. DHEPTHs MOBEPXHOCTHOTO CJIOA. SIBIEHUS HA IpaHULE
KHUJIKOCTHU C TBEPABIM TeoM. KanniuiapHbie sIBIICHUS.

CBoucTBa TBEPABIX TEJ. XapaKTEPUCTHUKA TBEPAOTO COCTOSHMS BEIIECTBA. YTIPYrue
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. MexaHuuyeckue CBOMCTBa TBEpAbIX Tel. TemmoBoe
paclMpeHue TBEPABIX TEN U )KUAKOCTEN. [1aBienre u kpucrauin3anusi.

Jemoncmpavyuu

JIBrKeHne OpOYHOBCKUX YaCTHIL.

Hudbdysus.

W3meHeHue naBieHus raza ¢ U3MEHEHHUEM TeMITepaTyphl MPU MOCTOSIHHOM 00beMe.

N3orepmudeckuid 1 n300apHbINA MTPOLIECCHI.

M3MeHeHne BHYTPEHHEW SHEPTUH TEJ IIPU COBEPIIECHUH padOThI.

Moenu TenJI0OBBIX IBUTaTEICH.

Kurnienue BoJIbI ITpY MOHUKEHHOM JIaBJICHHM.

[IcuxpomeTp u TUrpomMeETp.

SIBiIeHMA MOBEPXHOCTHOTO HATSHKEHUSI 1 CMAUYMBAHMUSL.

Kpucramibl, amopdHbIe BelecTBa, sXUAKOKPUCTALTHYECKUE TeNa.
Jlabopamopnwie pabomut

N3mepeHune BIaXXHOCTH BO31yXa.

[TIpoBepka 3akoHa bouss-Mapuotra.

N3Mepenre MoBEPXHOCTHOIO HATSXKEHUS JKUIAKOCTH.

Camocmoamenvnaa paboma

Kpoccsopa o pazneny «Mexanuka»

Hoxnan «OneiT LHTepHa

Hoxnan «Temneparypa. @apenreit, KensBun, Lenbcuiin

Jlokman «3aragku BOAb»

Joknan «PoJib BIIAXKHOCTH BO3yXa B IPUPOICH»

Tect no pazneny «MonekymsipHas Quznkar»

Coo6menue «Canu KapHo»

Joxnan «CoBpeMEHHbIE TYyTH COBEPILICHCTBOBAHUSI TEIIOBBIX JBUTATEIECH»

3. JIEKTPOAUHAMUKA

DneKkTpuyecKkoe moJie. DJIEKTpUUYECKHE 3apsijbl. 3aKOH COXpaHEHHs 3apsja. 3aKoH
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Kynona. Onektpuueckoe mnoje. HampsikeHHOCTh 3iieKTpuueckoro mnods. I[lpuHuun
cynepriosunini mojield. PaGoTta cun anekTpoctatmdeckoro mossi. llorenmman. PasHocTh
MOTEHIMAIOB. ODKBHUIIOTEHLUHAJIbHbIE MOBEPXHOCTH. CBSI3b MEXKIy HANPSHKEHHOCTBIO M
Pa3HOCTBIO ITOTEHLIHAJIOB JJIEKTPUYECKOrO MOJA. JIMANEKTPUKU B DIIEKTPUYECKOM IIOJIE.
[Tonspuzamust nUAJIEKTpUKOB. [IpoBogHMKM B 3nekTpuyeckoMm Tone. KoHaeHcaTopsl.
CoenuHeHue KOHJEHCATOPOB B Oarapero. DHeprus 3apspKeHHOrO0 KOHJAEHcATopa. JHEepTHs
AIEKTPUYECKOTO TOJIS.

3aKOHBI TOCTOSIHHOTO TOKa. YCIOBHUS, HEOOXOAUMbIE Ui BO3HUKHOBEHHUS U
NOAJAEPKaHUS ANEKTPUUYECKOro Toka. Cuia TOKa U IJIOTHOCTh TOKa. 3akoH OMa Jijisl yyacTka
nenu 0e3 DJIC. 3aBUCHUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS OT Marepuana, UIMHbI U
VIO  IOMEPEYHOr0  CEYEHHs  IPOBOJHUKA.  3aBUCHUMOCTHb  3JIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKOB OT TEMIEPATYPbI. DJIEKTPOABIKYIIAS CHUIIA HCTOYHHKA TOKA.
3akoH Owma miga nomHoil nenu. CoenuHEHHE NPOBOAHUKOB. COENMHEHHE HCTOYHHUKOB
AJEKTpUYECcKOo sHepruu B Oarapero. 3akoH Jxoynsa-Jlenma. PabGora M MOIIHOCTH
AJIEKTPUYECKOTO TOKA. TErmoBoe 1eMCTBUE TOKA.

OJIEKTPUYECKHM TOK B PA3IUYHBIX Cpelax. OJEKTPUYECKMHA TOK B MeTaulax.
OnexTpoHHBIA ra3. PaboTa BbIXOJA. DIEKTPUUYECKUNA TOK B DIIEKTPOIUTAX. DIJIEKTPOJIH3.
3akonsl Dapanes. [IpuMeHeHHe 3JE€KTpoJIM3a B TEXHHUKE. DJIEKTPUYECKHHA TOK B rasax M
BakyyMe. Monu3anms rasa. Bunabel razoBeix paspsnoB. Ilonstue o murazme. CBoiicTBa U
IPUMEHEHHUE JIEKTPOHHBIX ITyYKOB. DJIEKTPUUECKHUI TOK B NOIyIpoBoAHUKaX. CoOCTBEHHas
IPOBOAMMOCTH MOJIYIPOBOAHUKOB. [101ynpOBOAHUKOBBIE IPUOOPBHI.

MarnuTHOe 1osie. BEKTOp MHAYKIIMM MAarHUTHOTO NOJs. J(elicTBE MarHUTHOTO MOJIs
Ha TPSIMOJMHEHHBI IPOBOJHHUK C TOKOM. 3akoH Awmmepa. B3aumonencTBHE TOKOB.
MaruuTHsblii oTok. PaboTa 1mo nmepemMemieHno IpoBOJHUKA ¢ TOKOM B MAarHMTHOM IIOJIE.
JlelicTBUe MarHuMTHOrO TMoOJg Ha JABwKymwmiica 3apsa. Cuna Jlopenuna. OnpeneneHue
YAENBHOTO 3apsiia. Y CKOPUTENIH 3apSKEHHBIX YaCTHLL.

ONeKTpOMarHuTHasT  WMHAYKUUA.  OJEKTPOMAarHuTHas  MHAYKOUS.  Buxpesoe
anekTpudeckoe nojie. CaMOMHAYKIHSI. DHEPTUS MATHUTHOTO TTOJIS.

Hemoncmpauuu

BzanmopencTBre 3apsyKEHHBIX TEI.

[TpOBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

JIMDIIEKTPHUKY B AIIEKTPUYECKOM I10JIE.

Konpnencaropsl.

TerioBoe 1eNCTBUE IIEKTPUIECKOTO TOKA.

CoOcTBeHHAs U PUMECHas! POBOAUMOCTbH MOITYITPOBOAHUKOB.

[1omynpOBOIHUKOBBIN AUOL.

Tpansucrop.

OnbIT Ipcrena.

B3aumopencTBre MMPOBOAHUKOB C TOKAMH.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MarHUTHBIM IOJIEM.

DJIEKTPOJBUTATEb.

DNeKTpOU3MepUTEIbHBIE TPUOOPHI.

DONEeKTpOMAarHuTHAsI MHIYKIIHSL.

OneiTel @apajes.

3aBucumocTh DJIC caMOMHAYKIIMHU OT CKOPOCTH U3MEHEHHMS CUJIbl TOKa U MHIYKTUBHOCTH
IIPOBOJAHUKA.

PaGora snexrporeneparopa.
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Tpanrcdopmarop.
Jlabopamopnwie pabomut
N3yuyenune 3axkoHa Oma [y ydacTKa LE€NU, IOCJIEIO0BAaTEIbHOIO MW MNapajuIeIbHOro
COEIMHEHHUS IPOBOIHUKOB.
OnpeneneHue yaeiabHOr0 CONPOTUBIIECHUS TPOBOAHUKA.
N3ydeHue SBICHUS 3JIEKTPOMAarHuTHOM MHAYKIIHAH.
OmnpeneneHne MOIIHOCTH, MOTPEOIIIEMON JJaMIION, OT HANPSKEHUSI Ha €€ 3aKUMaXx.
Omnpenenenue 9/1C 1 BHYTpEHHETO CONPOTUBIICHUSI NICTOYHUKA HATIPSIAKEHUS.
Camocmosamenvnan paooma
KpoccBopn o pazaeny «MosnekyinspHas GU3uKa U TEPMOJIUHAMUKAY
Cooo6wmenue «11.0.Kynon»
Coo0Omenne «BHyTpeHHHI MUP ITPOBOTHUKOBY
3anaua «llapannenbHoe U OCIEI0BATENBHOE COEAMHEHNE KOHIEHCATOPOBY
Jloxnan «NEKTPOHHAs NPOBOAUMOCTh METAILUIOB. CBEPXIIPOBOUMOCTBY.
Hoxman «I'eopr Om»
Pedepar «TemnoBoe nericTBUE TOKa»
Coo0menne «CoBpeMeHHbIE HCTOYHUKH SHEPT UM
Hoxnan «TepMmoanekTpruueckue sBICHUSD
Pedepar «MarautHoe mosie 3emMim»
Pedepat «IIpeBparieHre XuMHUUECKON SHEPTHH B SIEKTPUUYECKYIO»
Coobmenue «M.Dapaneit»
Hoxnan «DOTOMOMUHECHEHIINS U XEMUITIOMUHECIICHIIHS
Hoxnan «IlomynpoBogHUKOBBIE TPUOOPHI»
Coob6mienue «Poib MarHUTHBIX MOJIEH B SIBJICHUAX MpoucXoaaimux Ha CoJiHIe»

4. KOJIEBAHUS 1 BOJIHBI

Mexannueckue kosiebanus. KonebarenpHoe nemwkeHue. ['apmMoHmyeckue koyieOaHwMs.
CBoOomHble MexaHWYecKue KojebaHus. JIuHelWHble MeXaHWYeCKue KojebaTenbHbIe
cuctemsl. [IpeBpariienue sHepruu mpu KoedareasHOM ABMKEeHIH. CBOOOIHBIE 3aTyXarOIIIe
MexXaHu4ecKre Kojaebanus. BeiHy)IeHHbIE MEXaHUYECKUE KOJICOaHMsI.

VYupyrue Boaubl. [lomepedHbie W MNPOJOJBHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBI.
VYpaBHeHue miockoi oeryuieit BoaHbl. MaTepdepennns BonH. [lonstie o audpakumm BOJH.
3BYKOBBIE BOJIHBI. ¥YJIBTPa3BYK U €ro MPUMEHEHHE.

DOnekTpoMarHuTHble KojeOanus. CBOOOJHBIE 3JEKTpOMarHuTHbie KoneOanus. [lpe-
BpaIllCHHE DSHEPruud B KOJIEOATEIIBHOM KOHTYpe. 3aTyXarollue HJIEKTPOMarHUTHBIE KO-
nebanus. ['eHepaTop He3aTyxalolMX JJICKTPOMArHUTHBIX KoJjieOaHui. BbIHYXIeHHBIC
anekTpudeckue konedbanus. [lepemennsiii Tok. ['eHepaTop nepemMeHHOro Toka. EMkocTHOE M
MHJIYKTUBHOE CONPOTHUBIICHUSI MEPEMEHHOI0 TOKa. 3akoH OMa sl 3JIEKTPUYECKOW Ienu
MEepeMEHHOT0 TOKa. PaboTra ¥ MOIMHOCT, TEPEMEHHOro ToKa. ['eHepaTopbl TOKa.
Tpancpopmaropsl. Toku BbICOKON uacTOThl. [lomydeHue, mepegadya W pacmupereicHHe
AIEKTPOIHEPTHH.

DONEeKTPOMArHUTHBIE BOJHBI. JJEKTPOMATHUTHOE TOJIE KaK OCOOBIM BHJ MaTepHUH.
OnexkTpoMarHuTHble BOJHBL. Bubpatop ['epma. OTKpbITHI  KONEOATEIBHBIM KOHTYP.
N3ob6perenne paguo A.C. IlomoBeiM. Ilonsitue o pamnocBsizu. [lpumeHeHue
ANEKTPOMArHUTHBIX BOJIH.

Jlemoncmpayuu

15



CB0oOOHBIE U BBIHYKJEHHBIE MEXaHUUECKHE KOJICOaHUSI.
Pe3onanc.
OOpa3oBaHUE U pacPOCTPAHEHNUE YIIPYTHX BOJIH.
YacToTa konebaHuii U BbICOTA TOHA 3BYKa.
CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuuiorpaMMa nepeMeHHOro TOKa.
KoHnnencaTop B 1ienu nepeMeHHOTo TOKa.
Karymika nHIyKTUBHOCTH B IIEMU NIEPEMEHHOTO TOKA.
Pe3oHaHc B mocienoBaTenbHOM 1IENU IEPEMEHHOTO TOKa.
W3nydenue u npueM 3J1eKTPOMarHUTHBIX BOJIH.
Pagnocssss.
Jlabopamopnwie pabomut
N3yueHne 3aBUCUMOCTH Meproa KojaeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH.
N3yuenne paboTel TpaHnchopmaTopa.
Camocmoamenvnaa paboma
KpoccBopn «OCHOBBI 3JIEKTPOANHAMUKIY
Hoxnan «Ilomydyenue, nepenaya u pacupenesieHue JIEKTPOIHEPTUID)
Jloxnan « ABTOKOIeOaHMs.
Hoxian «I'enepaTopbl TOKay.

5. OIITUKA

[Ipupona cBera. CKOPOCTh pacpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHUS U IIPEIOM-
nenusi cera. IlomHoe orpaxenue. JIunsbl. ['ma3 kak onrtuueckas cucrema. OnTuyeckue
PUOOPHI.

Bonnossie cBoiicTBa cBeta. MuTepdepenius ceera. KorepeHTHOCTh CBETOBBIX JTy4Eil.
WNurtepdepenuss B TOHKuX TuieHKaxX. [lomocwkl paBHoM Tommuubl. Komnbiia HeroToHa.
Ucnonp3oBanne unrepdepeniinu B Hayke U TexHuke. ludpakuus ceera. Judpakums Ha
meJu B MapajuleNbHbIX Jy4yax. JudpakuuonHas pemietka. [lonstue o ronorpaduu.
[Tomapuzanuss nonepeunbix BoJH. [lomsApuzanus cBerta. JBOMHOE JIydyenpesoMIICHUE.
[Tonspounsl. ucnepcust cBera. Buawsl cnektpoB. Cnektpbl wucnyckanus. CHEKTpbl
MOTJIOIIEHUS. Y IbTpapuoieToBOe U UHPpakpacHoe u3iydyeHus. PeHtrenoBckue siyun. Mx
IIPUPOJIA U CBOMCTBA.

Hemoncmpauuu

3aKOHBI OTPAKEHUS U IPETOMIICHHS CBETA.

ITonmHOE BHYTpEHHEE OTPAKEHUE.

OnTuyeckue mpuodOpBkI.

WuTtepdepenius crera.

Hudpakuus ceTa.

[Tonspu3zanus ceera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydenue cexTpa ¢ mMOMOIIbIO JUGPAKIIMOHHON PEIIETKH.

CnexTpocKoIl.
Jlabopamopnuie padbomut

Ornpenenenue noka3aress MpeJIoOMICHUS CTEKIIA.

N3mepenune NIMHbI CBETOBOM BOJHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIEeTKH.
Camocmosamenvnan paooma
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Coobmienne «CrieKTpabHbIN aHATN3»
Hoxnan «Jludpaxius B HAIIEH )KU3HN.

6. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJILHOCTH

NHBapraHTHOCT, MOJYJII CKOpPOCTH cBeTa B BakyyMe. lloctynarsl OHHIITEHHA.
[IpocTpaHcTBO M BpeMsl CHELUAIBHONW TEOPUU OTHOCHTENIBHOCTU. CBs3b MAacChl U YHEPTUU
CBOOOHOM YaCTHUIIBl. DHEPTHUS MTOKOS.

7. JIEMEHTBI KBAHTOBOM ®U3UKH

KBantoBas ontuka. TermmoBoe wu3nydeHuwe. PacnpeneneHne 3HEPTHMM B CHEKTPE
abcomoTHO dYepHoro Tena. KBanTtoBas rumore3a Ilmamka. @otoHbl. BaemmHumit
dhoroanextpudeckuit 3pdext. Buyrpenuuit pororddext. Tumnsl porosanementon. [laBneHue
cBeta. [loHsTHE O KOPIYCKYJISIPHO-BOJIHOBOM MPUPOJIE CBETA.

®usuka aroma. Pa3BuThe B3IISA0B Ha CTPOCHHE BEHIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIEKTpax Bojopoja. AnepHas moxaens aroma. Omnbitel J. Pesepdopna. Moaens
aroma Bogopoja o H. bopy. KBantoBsie reHepaTops.

®usnka aTroMHOro sjapa. EctecTBeHHas paanoOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO
pacnaga. CrnocoObl HAOMIOACHUS U PETHCTPAIIMU 3apsHKEHHBIX yacTull. D¢dekT BaBuiona -
YepenkoBa. Ctpoenue atomHoro sigpa. Jledekt macchl, SHEPrusi CBS3M U YCTOMYUBOCTH
aTOMHBIX snep. AnepHble peakuuu. VICKyCcCTBEHHasi palMOAKTUBHOCTD. JleJIEHUE TSIKEIbIX
anep. Llennas sgepHas peakuus. YmopapiseMmas IenHas peakuusa. SaepHbld peakTop.
[TomyyeHne paavOaKTUBHBIX HM30TOIIOB M HMX IPUMEHEHUE. DHOJIOrMYecKoe JIeUCTBUE
PaIMOAKTUBHBIX U3TyYeHUN. DIIEMEHTapHbIC YACTHUIIBI.

Hemoncmpauuu

dotorPdekr.

JIuHelyaTele CIIEKTPBI Pa3JIMYHBIX BEILIECTB.

N3nyyenue nazepa (KBAaHTOBOTO T€HEPATOPA).

CueTurK HOHU3HUPYIOIINX U3ITYyYEHHM.
Camocmoamenvnaa paboma

Cooo6menns «M. ITnaak», «A.I'. CtoneToBy»

Cooo6menue «JI. Makcpemmn»

Coobmenune «Hunbsc bop»

Pedepar «KBaHTOBBII TeHEPATOPY

Coobmenne «AnpOepT DUHIITEHHY

CooOuenue «I1.H. JIebenen»

Pedepar «"onorpadus u ee mpuMeHeHHE»

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

Kiterounas Teopust CTpoeHus OpraHu3moB. MIcTOpus U1 COBpEMEHHOE COCTOSIHUE.
Hacnencrennas nadopmaius u nepeiaya ee u3 noKoJICHUs B TOKOJICHUE.
JlpamaTryecKue CTpaHuLbl B UICTOPUU PA3BUTHUS T€HETUKH.

VYcenexn cCOBpeMEHHOM TEHETUKH B MEULIMHE U 3APABOOXPAHECHHH.

Hcropus pa3sutrs 3BOIIONMOHHBIX uaen 1o Y. lapsuHa.
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«Cuctema npupoas» K. Jlunnes u ee 3HaueHue i pa3BUTUS OMOIOTUH.

CoBpeMeHHbIE NPEICTABICHUS 0 MEXaHU3MaX M 3aKOHOMEPHOCTSX 3BOJIFOLIMH.

CoBpeMeHHbIE NPEICTABIEHUS O 3apOKAECHUY KU3HU. PaccMOTpeHre U OLleHKa pa3-
JUYHBIX TUIIOTE3 MTPOUCXOKICHHUS

CoBpeMeHHbIH 3Tan pa3BUTHS dyesoBeyecTBa. Yenopedeckue pacbl. OnacHOCTh pa-
cu3Ma.

Bo3zaeiicTBue yenoBeka Ha MPUPOY Ha Pa3IUUHbBIX 3TAMAX PA3BUTHSI YEIOBEUYECKOTO
oO1recTna.

BrusHue okpyskaronieit cpeipl U ee 3arpsi3HeHHs] Ha pa3BUTHE OPTaHU3MOB.

Bnusnue kypeHus, ynotpeoyieHus alIKorodisi U HAPKOTUKOB POJIUTEISIMU Ha IMOpPHUO-
HaJIbHOE pa3BUTHE peOCHKa.

Burtamunsl, hepmMeHTHI, TOPMOHBI ¥ X pOJIb B OpranusMe. Hapyiienus npu ux He-
JOCTATKE U U30BITKE.

[TpyuuHbI U TpaHUIBl YCTOHYUBOCTU OHOChEpPHI K BO3JECHCTBUIO JIEATEIHLHOCTH JIFOJIEH.

broLeH03b! (3KOCUCTEMBI) PA3HOTO YPOBHS U UX CONOJAYMHEHHOCTH B TJI00AIBHON
aKocucTeme — omocdepe.

BunoBoe u 3xosoruueckoe pazHoodpasre OUOIEeH03a KaK OCHOBA €r0 YCTOMYHUBOCTH.
- IloBplIeHuE NPOAYKTUBHOCTH (DOTOCHHTE3a B UCKYCCTBEHHBIX 3KOJIOTUYECKUX CH-
CTEMax.
- PaznuyHble 5KOJIOrMYECKHE MUPAMUIbI U COOTHOLICHHS OPIraHU3MOB Ha KaKJO0M MX
CTYIICHH.
- IlyTu noBelIeHUs1 OMOIOrMYECKON IPOAYKTUBHOCTH B UCKYCCTBEHHBIX HKOCHUCTEMAX.
- Ponb npaBuTENbCTBEHHBIX U OOIIECTBEHHBIX SKOJIOTMUYECKUX OpraHu3aluil B COBpe-
MEHHBIX Pa3BUTHIX CTpPAHAX.

PannonanpHOE HCOIB30BAHUE U OXPaHa HEBO30OHOBISIEMBIX TPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX MPUMEPaXx).

OnacHOCTh T100ANbHBIX HapylIeHui B Onocdepe. O30HOBBIE «AbIPbD», KUCIOTHBIE
JOKI, CMOTY ¥ UX MPEAOTBpAIECHUE.

DKOJIOTMUECKHE KPU3UCHI U 3KoJIornyeckue katactpodsl. [IpenoTBpaiienne ux Bo3-
HUKHOBEHMS.

Pa3znen 2. dusuka

Anexcannp ['puropseBud CTOI€TOB — pyCCKUiA (PU3UK.

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

AKycTHYEeCKHe CBOWCTBA MOJTYNPOBOJIHUKOB.

AHnpe Mapu AMniep — OCHOBOTIOJIOKHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIN JBUTATEIIb.

Atomuas ¢uszuka. M3oronsl. [IpuMeHeHre paiioakKTUBHBIX U30TOMOB.
beckoHTaKTHBIE METOIbI KOHTPOJISI TEMIIEPATYPHI.

burnionsipabie TpaH3UCTOPHL.

bopuc CemenoBuu SIkobu — Qu3uk u n3o0peTaTeb.

Benunuaiimmme oTKpeITUS QU3HKY.

Bunel snextpuyeckux pa3psaoB. DIEKTPUUECKUE Pa3psibl Ha CiIyk0e YeloBeKa.
Brnusinue nedexToB Ha ¢puznyecKue CBOMCTBA KPUCTAIIIOB.

BiisiHME TEMTOBBIX MAlllMH HA )KM3Hb YEJIOBEKA.
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I"'anuneo I'anmuneir — ocHOBATENIb TOYHOTO €CTECTBO3HAHUSL.

['onorpadus u ee npumeHeHHeE.

JIBM>KEHME TEna NEPEMEHHON MACCBHI.

Judpakius B HaIIEH KU3HH.

Kunkue KkpucTaibl.

3akonbl Kupxroda st 31eKTpUIecKoi 1eTH.

3aKOHBI COXPAHEHHUS B MEXAHUKE.

3HaueHue OTKpbITUH [ anues.

Urops BacuibeBruu KypuaTtoB — pusuk, opraHu3aTop aTOMHOM HAYKH U TEXHUKH.
Ncaak HproToH — co3aTens Kiaccuueckoi hu3uKH.

Hcnonb30BaHuE 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKN HIEMEHTAPHBIX YaCTHII.

KoHcTpykiimoHHass MpOYHOCTh MaTepUalia U €€ CBSI3b CO CTPYKTYPOH.
KoncTpykius u BubI 1a3epos.

Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCTIOJIb30BAHHUE.

Jleonapao na Bunun — ydeHsblil 1 ©1300peTaTeb.

MarnuTtHble U3MepeHus (MMPUHITUIBI TOCTPOEHUS MPUOOPOB, CIIOCOOBI U3MEPEHUS

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

Maiikn ®@apaneit — co3narens yueHus 00 dJEKTPOMarHuTHOM TIOJIE.

Makc IInank.

Metox MeYeHbIX aTOMOB.

MeToabl HAOJIIOACHHS ¥ PETUCTPALIMK PATMOAKTUBHBIX U3TYYCHUN U YaCTHIL.

Mertonap! onpeeneHns MIOTHOCTH.

Muxaun BacunbeBuy JIOMOHOCOB — y4€HBIN SHIMKIIONIEINCT.

Mopenu atoma. OnbiT Pezepdopa.

MonekynsspHO-KHHETUYECKAs TEOPUS HICATBHBIX T'a30B.

MonHus — ra3oBbIil pa3psaa B IPUPOIHBIX YCIOBHSIX.

HaHoTexHonorus — MeXIucuuIInHapHasi 001acTh (PyH/IaMEHTaIbHON U MPUKIATHON

HAYKHW 1 TCXHUKH.

Huxona Tecna: ;xu3Hb 1 HEOOBIYalHBIC OTKPBITHS.

Huxkomnaii Konepark — co3naresns reJmoueHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuu U3 co3nmareneii COBpeMeHHON (hHU3UKH.
Hyxinieocunres Bo Beenennon.

OObsicHenue GOTOCUHTE3a C TOYKHU 3peHUs (PU3UKH.

OnTuyeckue sBJICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
IIepeMeHHBIN 2NEKTPUUECKUIN TOK U €r0 IIPUMEHEHUE.

[Ima3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[TonynpOBOTHUKOBBIE AATYMKHA TEMIIEPATYPHI.

[IprMeHeHne KUIKUX KPUCTAIIOB B IPOMBIIIIIEHHOCTH.

[IpumeHenue A1epHBIX PEAKTOPOB.

[Tpupona dbeppomarneTusma.

[TpoOaeMbl 3KOJIOTHH, CBA3aHHBIE C UCIIOJIb30BAHUEM TEIJIOBBIX MAIIUH.
IIpon3BoacTBO, epenada v UCIOIb30BAHNE DJIEKTPOIHEPTUH.
[Ipe30nnexTpudeckuii 3pPeKxT ero npuMeHeHHe.

Pa3Butne cpencTs CBsI3U U paguo.
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PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIIOBOI MAIIUHBI.
Pentrenosckue syun. Mcropus otkpeitus. I Ipumenenue.
CBeT — 3JIeKTpOMarHuTHasi BOJIHA.

Cutel TpeHus.

CoBpeMeHHas CITyTHUKOBAsSI CBSI3b.
CoBpeMeHHas (pu3nyeckasi KapTHHA MHpA.

COBpGMGHHBIC CpcaAcCTBa CBA3U.

Tpancpopmartopsi.

Y IUBUTENIBHBIA MUP KPUCTAILIIOB.

VYabpTpa3Byk (moJiydeHue, CBOWCTBA, IPUMEHEHUE).

YIpaBisieMbIi TEPMOSIIEPHBINA CHHTES.
YckopuTenu 3apsyKeHHBIX YaCTHIL.

Pu3uKa U My3bIKa.

dusnveckue CBOMNCTBA aTMOC(EPHI.

doT0351EMEHTHI.

®orordpdexr. [Ipumenenue sBiaenus porosrpdexra.

Xanc Kpuctnan Opcres; — OCHOBOIIOJIOKHHUK JIEKTPOMArHeTU3Ma.

- UYepHble ObIpbL.

- IIkana 3neKTpOMarHuTHBIX BOJIH.
- DKoJjoruyeckue npoOjIeMbl U BO3MOKHBIE MYTH UX PELICHUS.

- DJIEKTpOHHAs MPOBOJAUMOCTH METaI0OB. CBEPXIIPOBOAUMOCTD.
. Omunuii XpuctuanoBud JleHi — pycckuit hpusmk

TEMATHUYECKOE IINTAHUPOBAHHUE

[Ipu peanuzarnuu coaepxkanusi yueoHoro npeamera « OCHOBBI €CTECTBEHHOHAYUYHBIX
3HaAHUW» MaKcuMajbHas ydeOHas Harpy3ka oOydarommxcsl cocTaBiseT 292 dyaca, U3 HHUX
oOsi3aTenbHas Harpy3ka oOydaromuxcsa - 195 4dacoB, BHeayJuTOpHash CaMOCTOSITENbHAs

paboTa - 97 4yacos.

TemaTnueckni nmjiian

KoanuectBo yacos
HaumenoBanne pasjeios, TEOP. NPAaKTU4. | Ja0op. |00s13aT.| CAMOCTOAT. |MAKCMMAJIbHAS
TeM 3aHATUSA | 3aHATHSA | PadoThI padora HArpy3Ka
PA3JIEJ 1. BUOJIOT USA
Baenenue 2 2 2
1. YdeHue o KieTke 14 2 16 8 24
2. Opranusm. PazmHoxenune 8 8 4 12
1 MHAUBHUIYAJIbHOE
pa3BHTHE OPTAHU3MOB
3. OCHOBBI T€HETUKHU U 14 4 18 9 27
CCJICKITNH
4. ITpoucxoxieHue u 12 4 16 8 24
pa3BUTHE )KU3HHU Ha 3eMUI€.
JBOJIIOIIMOHHOE YYEHUE
5. [IpoucxoxaeHue 4 4 2 6
YeIIOBEKa
6. OCHOBBI YKOJIOTHH 12 12 6 18
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KoanuectBo yacos

HanmeHnoBanne pasjeios, Teop. NpaKTU4. | Jadop. |00s3aT.| CAMOCTOSAT. |MAKCUMAJIbHAS

TeM 3QHATHS | 3aHATHS | PadoOThI paGora HArpy3Ka
7. buonunka 2 2 2 4
Bcero mo pasneny: 68 2 8 78 39 117
PA3JEJI 2. PU3UKA
BsencHue 2 2 2
1. Mexanuka 18 4 22 11 33
2. OCHOBBI MOJICKYJIIPHOM 12 6 18 9 27
(U3MKK ¥ TEPMOAUHAMUKHI
3. DIIEKTPOIMHAMHKA 24 10 34 17 51
4. KonebaHus 1 BOJHBI 14 4 18 9 27
5. OnTuka 8 4 12 6 18
6. OCHOBBI CHIEIIUATTBLHOM 4 4 2 6
TEOPUH OTHOCHTEIIBHOCTH
/. DIIeMEHTBI KBAHTOBOM 7 7 4 11
(bu3uKH
Bcero no pasaeany: 89 - 28 117 58 175
Hroro: 157 2 36 195 97 292

IIpomeskyTouHnas arrectauus B ¢popme 1u(pepeHuMPOBAHHOIO 3a4eTa

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIBbHOCTHA

OBYYAIOIINXCS
Copepxanue XapakTepucTHKA OCHOBHBIX BU/I0B [1eSITEeJIbHOCTH 00y4YalommXxcsi (Ha ypoBHe
o0y4eHus Y4eOHBIX 1eiiCTBHI)
PA3JIEJI 1. BUOJIOT' UA
Beenenne O3HakoMJIeHHE ¢ OMOJIOTHUECKUMH CUCTEMaMH PAa3HOTO YPOBHSL: KIIETKOM,

OpraHU3MOM, MOMYJIALKNEH, SKocucTeMou, onocdepoit. OnpeneneHue poiau
O6uosioruu B GOpMHUPOBAHUH COBPEMEHHOMH €CTECTBEHHOHAYUYHOU KapTUHBI MUpa
1 IPAKTHUUYECKOM 1eATeIbHOCTH JIFO IEH.

OOyuenue coOII0IEHUIO TPABUII TOBEJCHUS B IPUPOE, OEPEKHOMY OTHOIIECHUIO
K OMOJIOTHYECKUM 00bEeKTaM (PACTEHUSM U )KUBOTHBIM U UX COOOIIECTBAM) U MX
OXpaHe.

1. YueHue 0 KJIeTKe

Xumuueckasn
opzanuzayus
KlemKu

yMeHI/Ie HpOBO)II/ITI) CpaBHeHI/Ie XI/IMI/I‘IeCKOI\/’I OpFaHI/BaIII/H/I JKHUBBIX U HCXKUBBIX
00BEKTOB.

HonyquI/Ie Hpe)ICTaBJ'IeHI/IH 0 pOJ'II/I OpFaHI/I‘-IeCKI/IX %1 HeOpFaHI/I‘—IeCKI/IX BCIIICCTB B
KJIETKE.
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Cmpoenue u
¢dynkyuu Knemku

3ydeHne CTpOeHUS KIETOK SYKapuOT, CTPOSHUSI 1 MHOT000Opa3usi KIIETOK
PAaCTeHUH U KUBOTHBIX C MTOMOIIBI0 MUKPOIIPENapaToB.

HaG.HIO,Z[GHI/Ie KIJIETOK paCTeHI/Iﬁ " JKXMBOTHBIX 104 MUKPOCKOIIOM Ha OTOBBIX
MUKpOIpenaparax, ux onucanue. [[purorosieHue u onvucaHue MUKpOIpENnapaToB
KJIETOK PacTCHUM.

CpaBHEHHE CTPOCHUS KJIIETOK PACTEHUM U JKMBOTHBIX MO TOTOBBIM
MUKPOIIPENAapaTaM.

Obmen eeutecme u
npespauierue
IHepzuU 8 KllemKe

'YMEHUE CTPOUTH CXEMBI SJHEPTeTUYECKOTr0 0OMEHA U OMOCHHTE3a OelKa.
[Tonmy4yeHne npeACcTaBICHUS O TPOCTPAHCTBEHHOM CTPYKTYpE OeKa, MOJICKYII
JIHK u PHK.

Kuznennolit yuxkn
Kl1emKu

O3HaKOMJIEHHE C KJIETOYHOW TEOpUEN CTPOCHUS OPraHU3MOB.
YMeHHe caMOCTOSITEIbHO UCKATh JOKA3aTeIbCTBA TOTO, UTO KJIETKA —
HIIeMEHTapHAsl )KUBasi CUCTEMA U OCHOBHAsSI CTPYKTYPHO-(QYHKIIMOHATbHAS

CANHUIA BCCX KMBBIX OPraHU3MOB.

2. Opra}msM. Pa3zmHo:xeHHE U HHAUBUAYAJIBbHOC PA3BUTHEC OPTAaHU3MOB

paseumue uenioeeKka

Paszmnodcenue OBrnazieHue 3HAHUSIMU O PA3MHOXKEHUHU KaK O BAXKHEHIIIEM CBOMCTBE )KHBBIX

Op2aHu3M08 OpraHu3MOB.
'YMeHHE caMOCTOSITEIbHO HAXOAUTh OTIMYMS MUTO3a OT MEH03a, OTpeaeIsis
SBOJIIOLIMOHHYIO POJIb 3TUX BUJIOB JI€JICHUS KIETKH.

Huousuoyanvnoe O3HaKOMJIEHHE C OCHOBHBIMU CTaJIMSIMU OHTOTEHE3a HA IPUMEPE Pa3BUTHUS

pazeumue [M03BOHOYHBIX KUBOTHBIX.

opzanuzma YMeHue xapakTepru30BaTh CTaAUN MOCTIMOPUOHAIBHOTO Pa3BUTHI HAa IPUMEPE
yesoBeka. O3HaKOMIICHHE C IPUYMHAMU HAPYIIEHUH B PA3BUTHH OPTaHU3MOB.
Pa3BuTHe yMeHUS MpaBUiIbHO (POPMHUPOBATH TOKA3aTENbHYIO 0a3y
ABOJIIOIIMOHHOTO PAa3BUTHSA KUBOTHOTO MHUpA.

Hunousuoyanvnoe BrisiBIIeHHE U ONTMCAaHKE TPU3HAKOB CXOJICTBA 3apOAbILIEH YeJIOBEeKa U IPYTUX

IIO3BOHOYHBIX KaK JOKAa3aTCIbCTBA UX 3BOJIIONUOHHOT'O POJACTBA.

HOHy‘ICHI/IC MpEACTAaBJICHHA O IOCIICACTBUAX BIUAHHA aJIKOI'OJIA, HUKOTHHA,
HAPKOTUYCCKHUX BCUICCTB, 3arpA3HCHHUA CPCAbl HA PAa3BUTHUC U PCIPOAYKTHBHOC
3JO0OPOBBLEC YCIIOBCKA.

3. OCHOBBI T€HETHKH U CeJIeKIIHHA

3axkonomeprnocmu
u3MeHuugoCmu

O3HaKOMJIEHHE C HACJIECTBEHHON U HEHACIIEACTBEHHON U3MEHUYUBOCTBIO U €€
OHOJIOrMYECKON POJIbIO B 3BOJIIOLUY )KMBOT'O MHUpA.

[losrydeHne mpencTaBiIeHMs] O CBA3M T'€HETUKH U MeAULMHbI. O3HAaKOMIIEHHE C
HACJIEICTBEHHBIMU OOJIE3HAMHU YENIOBEKA, X MPUUMHAMU U TPOPHUIAKTUKOM.
l3y4eHne BIUSHUSA aJIKOIOJIM3Ma, HADKOMAHUH, KypeHHs Ha HAaCJIEICTBEHHOCTD
Ha BUJeoMaTepuale.

AHanu3 (peHOTUTMYECKOH N3MEHUYNBOCTHU. BhIsSIBIIeHHE MyTareHoB B
OKpY>Karollen cpesie 1 KOCBEHHAasl OI[EHKa BO3MOKHOTO UX BIMSHUS Ha OpraHU3M

OcHogvl cenekyuu
pacmenuii,
HCUBOMHBIX U
MUKPOOP2AHU3ZMO8

[lony4yeHue pencTaBlIeHNs O TEHETUKE KaK O TEOPETUYECKON OCHOBE CEIIEKIIUH.
PasBuTHE MeTarpeAMETHBIX YMEHUH B IIPOLIECCE HAXO0XKICHMS Ha KapTe LIEHTPOB
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTCHUN U IOMAIITHUX
PKUBOTHBIX, OTKPBITEIX H. . BaBuinoBsiM.

l3yueHne MeToJ0B THOpUIN3AIMH U HCKYCCTBEHHOTO 0TOOpa. YMeHue
pa3bupaTbcs B ATUUYECKHUX aCMeKTaX HEKOTOPBIX TOCTHKEHUN B OMOTEXHOJIOTHUHU:
KJIOHWPOBAHUH KUBOTHBIX U Mpo0IeMax KIIOHUPOBAHUS YelIOBeKa.
O3HaKOMJIEHHE C OCHOBHBIMU JOCTHKEHHUSIMU COBPEMEHHOM CENIEKIINU

KYJIbTYPHBIX paCTCHHﬁ, JAOMAIIHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

4. IIpoucxoxkaeHue U pa3BuTHe KU3HU Ha 3emiie. DBOJTIOIMOHHOE YYeHUE

22




IIpoucxorcoenue u
HauanbHble IMansvl
pazeumus Hcu3Hu HA
3emne

AHAaJN3 U OlIEHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HH.

[Tomy4yenne npeacTaBicHus 00 YCIOKHEHUH KUBBIX OPTaHU3MOB Ha 3eMJie B
MpOIIECcCe IBOIOINH.

YMeHHE SKCTIEPUMEHTAILHBIM ITyTEM BBISBIIATH a/IallTABHBIC OCOOCHHOCTH
OpPraHU3MOB, UX OTHOCUTEIbHBIN XapakTep. O3HAKOMIICHUE C HEKOTOPHIMH
[PECTABUTEIISIMU PEAKUX U HCUE3AIOIINX BUIOB PACTCHHI U )KUBOTHBIX.
[TpoBeenue onucanust 0co0ei 0AHOTO BUA 110 MOP(HOIOTUIECKOMY KPUTEPHIO
[IPH BBIMOJIHEHUH J1a00paTOpHOU paboThl. BEIsIBIIEHHE YepT MPUCIIOCOOICHHOCTH
OpPraHU3MOB K pa3HBIM cpefiamM oOuTaHus (BOJIHOM, HA3EMHOBO3IYIITHOM,
[MOYBCHHOM ).

Hcmopus pazeumus
9601I0UUOHHBIX UOEll

3y4yeHue Haciieusl 4eJI0BEUECTBA Ha IPUMEPE 3HAKOMCTBA C UCTOPUEH
pazButus >BoIONMOHHBIX uien K. Jlununes, XK. b. Jlamapka Y. JlapBuHa.
OrneHrBaHUE POJIH SBOJIIOLIMOHHOTO YYeHHsI B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA.

PazBuTHE CITIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JTIOTHYECKH
00OCHOBBIBATh CBOIO TOUKY 3pEHUS, BOCIPUHUMATh U aHAIU3UPOBATH MHEHHUS
co0eceTHIKOB, IPU3HABAs MPABO JAPYroro 4YeJI0BeKa Ha HHOE MHEHHE.

Mukpo3leoniouusn u
MaKpo3I6oI0OUUA

O3HakOMJICHHE C KOHIIEMIINEH BU/Ia, €€ KpUTEPUIMHU, T0JI00p MTPUMEPOB TOTO,
YTO MOMYJIALMS — CTPYKTYpHasl €AMHUIA BUJIA U DBOJIIOIIH.

O3HaKOMJICHHE C ABMXKYIIMMHUCS CUJIAMH SBOJIIOIMH U €€ J1I0Ka3aTeIbCTBAMHU.

Y cBOEHHE TOTO, YTO OCHOBHBIMH HAIPABIICHUSIMH 3BOJIIOIIMOHHOTO Mporpecca
SIBJITFOTCSI OMOJIOTUYECKUI MpOrpecc U OMOJOTHYECKHI perpecc.

'YMeHMEe OTCTauBaTh MHEHHE, O COXPAaHEHUH OMOJIOTUYECKOT0 MHOTO00pa3us Kak
OCHOBE yCTOMYMBOCTH OMOC(EPHI U MPOTPECCUBHOTO €€ PAa3BUTH. Y MEHUE
BBISIBJIATH IPUYHUHBI BBIMHUPAHUSI BUIIOB.

5. Ilponcxo:kaenne YeJ0BeKa

Anmponozenes AHaIU3 ¥ OLEHKA PA3JINYHBIX TUIIOTE3 O IPOUCXO0XKICHNUN YEJIOBEKA.
Pa3BuTHE YMEHUS CTPOUTH JJOKA3aTEIbHYIO 0a3y M0 CpaBHUTEIbHON
XapaKTEPUCTHKE YEIOBEKa U IPUMATOB, J0Ka3bIBasl UX POJACTBO.
BrIsiBIIeHNE 3TAallOB SBOJIIOIUH YEIOBEKA.

Yenoseueckue pacel  |YMeHUE 10Ka3bIBaTh PABEHCTBO YEJIOBEUECKHUX Pac HA OCHOBAHUM UX POJCTBA U

CAMHCTBA IIPOHUCXOKIACHUA. Pa3zButue TOJICPAHTHOCTH, KPUTHKA paCH3Ma BO BCEX
CT'O IIPOABJICHUAX.

6. OCHOBBI DK0JIOTUM

IKon02UA — HAYKaA 0
63AUMOOMHOMWEHUAX
OP2aAHU3I MO8 MEMHCOY
co0o0il u
OKpycarouiell cpeooil

l3yueHne SK0JIOTH4ecKrX (PaKTOPOB U UX BIMSHUS Ha OPTraHU3MBbI.

3HAKOMCTBO C 3KOJIOTUYECKMMH CUCTEMaMU, UX BUJOBOM U MPOCTPAHCTBEHHOM
CTPYKTypaMu. Y MeHHE OOBSICHATh NPUUMHBI YCTOMUYUBOCTH U CMEHBI 3KOCHCTEM.
O3HaKOMJIEHHE C MEXBH/I0BBIMH B3aUMOOTHOILIEHUSIMU B 9KOCHCTEME:!
KOHKYpEHIIMEH, CHMOM030M, XUIITHUYECTBOM, MTaPa3UTU3MOM.

YMEHHE CTPOUTH APYCHOCTh PACTUTEIBHOIO COOOIIECTBa, MUILEBbIE ENU U CETH
B OMOIICHO3€, a TAK)KE HKOJIOTHUECKUE ITUPaAMHU/IBL.

3HaHME OTJIMYUTENbHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCUCTEMBI M ypOosKocucTeMbl. ONUcCaHne aHTPOIIOTEHHBIX U3MEHEHUH B
€CTECTBEHHBIX MMPUPOAHBIX JaHAmadTax cBoeil MecTHOCTH. CpaBHUTENBHOE
OIKMCaHHEe OJTHON M3 €CTECTBEHHBIX MPUPOAHBIX CHCTEM (Hampumep, jieca) u
KaKoW-HUOYIb arpOdKOCUCTEMBI (Harpumep, NieHnyHoro noiis). CocraBneHue
CXEM IepelauM BELECTB U SHEPTUHU 110 LEISIM IUTaHWs B IPUPOJHON IKOCUCTEME
U arpoleHose.

buocghepa —
enooanvnan
DKOCuUcmema

Osnakominenue ¢ yuenuem B. W. BepHanckoro o 6uocdepe kak o riaodanbHON
YKOCUCTEME.

Hanuune mnpenctaBieHUss O CXEME OJKOCHUCTeMbl Ha mpumepe Ouocdepsl,
KPYTrOBOPOTE BEIIIECTB M MPEBPAIIEHUN YHEPTUU B Onocdepe.

'YMeHHe 10Ka3bIBaTh POJIb KHUBBIX OPIraHU3MOB B OHoc(epe Ha KOHKPETHBIX

pUMepax.

23




buocghepa u uenosex

HaxoxaeHue cBs3u H3MEHEeHHsI B Onocdepe C MmoCciIeICTBUIMU AeSITebHOCTH
yeJI0oBEKa B OKPYKAIOIIeH cpeie. YMEHUE ONpeeaTh BO3ICUCTBUE
[TPOM3BOJICTBEHHON NEATEILHOCTH HAa OKPYKAIOIIYIO CPEly B 00JIACTH CBOCH
Oynyiei nmpodeccumu.

O3HaKOMJICHHE ¢ TJI00aTbHBIMU YKOJIOTHYECKUMU TIPOOJIeMaMu U YMEHUE
OIIPENEeNIATh MyTH UX pemeHus. Onrcanue 1 NPakTHIeCKOe CO3aHne
VMCKYCCTBEHHOW YKOCHCTEMBI (ITPECHOBOIHOTO aKkBapuyma). Pemienue sxo-
TIOTMYECKUX 3aj1ad.

JleMOHCTpHUPOBAHKE YMEHUS TIOCTAHOBKHY IIJICH NEATEeIbHOCTH, TUTAHUPOBAHHUS
COOCTBEHHOM JCSATEIBHOCTH ISl IOCTHKCHHUS TOCTABJICHHBIX IEJICH,
[TPEIBUICHUS] BO3MOXKHBIX PE3yJIbTAaTOB ATUX JACHCTBHMA, OpraHU3aIuN
CaMOKOHTPOJISI X OLIEHKH TIOTYYEHHBIX pe3yabTaToB. O0y4eHHe COOIOICHUIO
[TPaBIJI TTIOBEJICHUS B IIPUPOJIe, OEPEIKHOMY OTHOIICHHUIO K OMOJIOTHYeCKHM
00BbeKTaM (pacTEHUSM, )KHBOTHBIM M MX COOOIIECTBAM) M MX OXpaHe.

7. buonuka

buonuka kaxk oono us

O3HaKOMIJICHHE C MPUMEpPaMH HCIIOJIb30BAHHUS B XO3SHMCTBEHHOM IEATEIIBHOCTH

Hanpaenenuil moaeil MophOPYHKIIMOHANBHBIX YEePT OpPraHU3allii PAcTeHUN U )KUBOTHBIX MPH
ouonocuu u CO3JJaHUU COBEPIICHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB MO aHAJOTHUU C
Kubepnemuxu PKUBBIMHU CHCTEMaMH. 3HAKOMCTBO C TPYOYaThIMH CTPYKTYpamH B >KUBOW MpH-
pOJie U TEXHUKE, a3POAMHAMUYCCKUMHU U THAPOJMHAMUYECKUMH YCTPOHCTBAMH B
PKUBOM TIIPUPOJE U TEXHHKE. YMEHUE CTPOUTh MOJEIN CKJIaaA4aToOll CTPYKTYpHI,
HCII0JIb3YEMBIE B CTPOUTENIHCTRBE.
PA3AEJ 2. DU3UKA
BBenenue YMEeHMsI TOCTaHOBKH II€JIeH eATEeIbHOCTH, INIAHUPOBAHUS COOCTBEHHOM

NEATEIbHOCTH IS JOCTHYKEHUS ITIOCTABIECHHBIX LI€JIEH, IPEABUACHNUS BO3SMOXKHBIX
PEe3yabTAaTOB 3TUX AEHCTBUN, OPTaHU3AMM CAMOKOHTPOJIS U OLIEHKHU
[TOJIy4YEHHBIX PE3YJILTATOB.

Pa3BuTHe CrnOCOOHOCTH SICHO W TOYHO H3JaraTb CBOM MBICIH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOYKY 3PEHHUS, BOCIIPHHHMATh M aHAJIU3UPOBATh MHEHUS
co0OeceTHUKOB, ITPU3HaBas IPaBO APYroro YyeioBeKa Ha MHOE MHEHUE.
[TpousBeneHne usmepeHus GU3NYECKUX BEIMYMH U OIIEHKA IPAaHUIIbI
[MOIPEIIHOCTEN U3MEPEHUN.

[IpencraBieHne rpaHULIbl TOTPELTHOCTEH U3MEPEHUH PU TOCTPOESHUH I'PaUKOB.
'YMeHue BbICKa3bIBATh TMIOTE3bI 17151 OOBSICHEHHSI HA0JII01a€MbIX SIBJICHUM.
'YMeHHE NpeuIaratb MOACIIN SABJICHUM.

Yka3aHue rpaHyll IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. M3110:K€HHEe OCHOBHBIX
[M0JI0KEHUN COBPEMEHHON HayYHOU KapTHUHBI MUPA.

[IpuBeieHre MPUMEPOB BIUSHUS OTKPBITUHN B (U3UKE HA IPOIPECC B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA.

Vcnonb3oBanue MHTepHeTa 1is novucka nHopmanuu

1. MexaHnuka

Kunemamuka

IIpencraBineHne MEXAHMYECKOTO ABMXKEHHSI Tela YPAaBHEHUSMH 3aBUCUMOCTH
KOOPJMHAT U MPOEKIME CKOPOCTU OT BpeMeHH. [IpencraBienne MexaHn4ecKkoro
NBIDKEHUS Tejla rpaduKaMy 3aBUCUMOCTH KOOPJWHAT M MPOSKIIMEH CKOPOCTH OT
BpeMeHU. OnpenesieHue KOOPJAUHAT MPOUIEHHOTO MYyTH, CKOPOCTH U YCKOPEHUS
Tena 1o rpaukaM 3aBUCHMOCTH KOOPJMHAT U MPOEKIIMH CKOPOCTH OT BPEMEHH.
Onpenenenne KOOpAUHAT MPONUAEHHOTO MYTH, CKOPOCTH U YCKOPEHHS Teja M0
YPaBHEHUSIM 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUH CKOPOCTH OT BPEMEHH.
[IpoBeneHre CPaBHUTEIBHOTO aHAIM3a PABHOMEPHOTO U PABHOIIEPEMEHHOIO
TIBMOKCHUI.

'VkaszaHue HCIIOJIb30BaHUS MOCTYIATCIIbHOI'O U BpalllaTCJIbHOI'O I[BI/DKGHI/Iﬁ B
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TEXHHKE.

[IproOpereHre onbiTa pabOTHI B TPYIIIE C BHIMOJHEHUEM Pa3THIHBIX
COLMAJIbHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI ICUCTBUI M KOHCTPYKIIMH JIJIS
PKCIIEPUMEHTAIBHOTO ONPEACICHUS KHHEMAaTHIECKUX BETUIHH.
[Ipencrasienue nHGOPMAITUU O BUIAX ABUIKEHUS B BHJIC TAOIHIIBI

3AKOHbI MEXAHUKU
Hviomona

OOBsicHEeHHE JEMOHCTPAIIMOHHBIX SKCIEPUMEHTOB, TMOATBEPKIAIOMINX 3aKOH
nHepuuu. M3mepenue Maccbl Tena. M3mepeHue cuiibl B3aMMOACHCTBUS Tell.
Beluucienue  3Ha4eHMs ~— CHJI [0 M3BECTHBIM  3HAYCHUsIM  Macc
B3aMMOJICHCTBYIOIIMX TEI U UX YCKOPEHHU. BbluMcCiieHHs 3HAUeHUs] YCKOPEHUH
TEJ 110 W3BECTHBIM 3HAUYEHUSAM JEHCTBYIOUIMX CHJI U Macc Teld. CpaBHEHUE CHUJIBI
NENCTBUS U MPOTUBOACHCTBUSA. [I[puMeHeHne 3aKk0Ha BCEMUPHOTO TATOTEHUS IIPU
pacyeTax CWJI M YCKOPEHHI B3auMOACUCTBYIOIIMX Tell. CpaBHEHUE YCKOPEHUS
cBoOOAHOrO majneHus Ha riaHerax CojHEYHON cucTeMbl. BrineneHue B TekcTe
y4eOHMKa OCHOBHBIX KaTeropuii Hay4HOW WH(pOpMauu

3akxombl COXpaHenus 6
Wmexanuke

[[puMeHeHne 3aK0OHa COXpaHEHUsI UMITYJIbCA JIJIsl BBIYMCIICHHUS] H3MEHEHUI
CKOPOCTEM TeJ P UX B3aUMOJICUCTBUSIX.

3mepenue paboThl CUJI U U3MEHEHHE KMHETUYEeCKOW SHEpruH Tena. Brruncnenue
PabOThI CHIT ¥ U3MEHEHUSI KHHETUICCKOW SHEPTUH Tea.

Bbluncienne MOTEHUMAJbHOM HSHEPrud TeJl B  TPABUTALIMOHHOM  IIOJIE.
OmnpeneneHne TMOTEHIIMAIBHON SHEPTrUU YHpyro neOpMHPOBAHHOTO Tela II0
M3BECTHOM JepopMalvu 1 )KECTKOCTH Tela.

[[puMeHeHne 3aKOHAa COXpPAaHEHUS MEXaHWYECKOW OJHEpPruM Ipu pacuerax
pe3yiabTaTOB B3aMMOJICUCTBUII TeNl TPABUTALMOHHBIMU CHJIaMU M CHIIAMH
YIPYTOCTH.

'YKa3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

Yka3zaHue yueOHBIX JUCHUIUINH, P U3YYCHUH KOTOPBIX MUCIOJIb3YIOTCS 3aKOHBI
COXpaHEHUs

2. OCHOBBI MOJIEKYJISIPHON (PM3MKH M TEPMOAUHAMHUKH

Ochoevt
MOSIEeKYAAPHOU
KuHemu4yeckoil
meopuu. Hoeanvnwii
eas

BrITIoTHEHNE SKCTIEPUMEHTOB, CITYXKAIIUX JIJIT 000CHOBAHUS MOJICKYJISIPHO-
kuHeTH4Yeckoi Teopun (MKT).

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

Ornpezenenue nmapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUM HA OCHOBAHHUH
YpaBHEHHUS COCTOSHUS UI€aJIbHOTO ra3a.

Ornpesenenne nmapaMmeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUU U
MPOMCXOAAIINX MporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
DxcnepumeHTanbHoe uccneaopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBienue B Buje TpaduKOB H30XOPHOTO, H300apHOTO U U30TEPMUIECKOTO
[TPOLIECCOB.

Brruncnenmne cpeiHell KHHETUYECKOW SHEPTUH TETJIOBOTO JBUKEHHSI MOJIEKYI 110
M3BECTHOU TeMIIepaType BEIIECTBA.

Brickas3piBaHUE TUIIOTE3 ISl O0OBSICHEHUS HAOMIOAaeMbIX SIBIICHUHN. YKa3zaHue
IPAHMI] MPUMEHUMOCTH MOJENH «UIeaIbHBINA ra3» u 3akoHoB MKT

Ochogol
mepmoounamuku

M3mepeHne KoJIMuecTBa TEIJIOTHI B Mpolieccax Tersonepenayn. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO /JIsl OCYIIECTBIECHUS 3aJaHHOTO TIpolecca ¢
Teruionepenaveil. Pacyer usmMeHeHust BHyTpeHHEH SHEPTUH Tel, paboThI U
[epelaHHOr0 KOJMYECTBA TEIUIOTHI C MCIOJIb30BaHUEM IIEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

Pacuet paboThl, cOBEpIIEHHOM ra3zoM, 1o rpaduky 3aBucuMoctu p (V).
Breruncnenne paboThl Ta3a, COBEPIICHHOW MPH HM3MEHEHHHM COCTOSHUS TIO
3aMKHyTOMY 1HKTy. Beraucnenue KII mpu coBepmiennu razom paboThl B
Mpoleccax W3MEHEHHUs COCTOSIHHMSI 10 3aMKHyToMy [uKiIy. OObsScHEeHue
[PUHLIMIIOB JCWCTBUS TEIUIOBBIX MaliuH. JlemMoHcTpanust poinu (QU3UMKU B

CO3JaHNHN U COBCPIICHCTBOBAHHUU TCIIJIOBBIX Z[BI/IFaTCJIeI‘/JI.
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3moxeHre CyTH IKOJIOTUYECKUX MPo0IeM, 00YCIIOBICHHBIX Pa0OTOM TEIIOBBIX
IIBUTATEINICH W IPEIO’KEHHE MTyTH MX PEIICHUs. YKa3aHue TPaHuI]
[MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. ¥ MEHUE BECTH JIUAJIOT, BHICITYIIIHBATh
MHEHHE OIMTOHEHTA, Y4aCTBOBATh B JUCKYCCHH, OTKPBITO BBIPAXKaTh M OTCTAaUBATh
CBOIO TOUYKY 3PEHHS.

YkazaHue yueOHbBIX JUCHIHUIUIAH, IPH U3YYEHUU KOTOPBIX UCIOIB3YIOT YUCOHBIH
Matepuan «OCHOBBI TEPMOIIMHAMIKI)

Ceoiicmea napoe,
rcuokocmeit,
meepovix mei

3MepeHne BIaKHOCTH BO3/1yXa.

Pacuer KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOTO Ul OCYIIECTBIICHHS Ipolecca
[epexo/1a BEUIECTBA U3 OJHOI0 arperaTHOro0 COCTOSIHUS B IPYTO€.
DKCIEPUMEHTAIBLHOE MCCIIEIOBAHUE TEIUIOBBIX CBOWMCTB BelecTBa. [IpuBenenue
[IPUMEPOB KAWJUISPHBIX SABJICHUHN B OBITY, IPUPOJE, TEXHHUKE.

VccnenoBanne MEXaHUYECKUX CBOMCTB TBepAbIX Tel. [IpumeHeHune Gpu3ndeckux
MOHATHI U 3aKOHOB B y4eOHOM MaTepHalie mpohecCuOHaIbHOTO XapaKTepa.
Vcnons3oBanue MaTepHEeTa 1715 MoMcka nHMopManuu o pa3paboTkax u
[MPUMEHEHUSIX COBPEMEHHBIX TBEPJBbIX M aMOP(HBIX MaTEPHATIOB

3. DJIeKTPOAMHAMHUKA

3J1el<mpocmamul<a

Brranciaenune cui B3auMOACHCTBUS TOUCUHBIX QJICKTPHUYCCKUX 3apsAd0B.
Brraucnenue HaAIIPAXKCHHOCTH JJICKTPUYCCKOI'O ITOJIA OAHOI'O U HCCKOJIbKUX
TOUCUYHBIX SJICKTPHUYCCKHUX 3apPAJ0B.

Breiuucnenue mnoTeHIMAaIa QJICKTPHYCCKOI0 IO OAHOIO MW HCECKOJIBKHUX
TOUCUYHBIX SJICKTPHUYCCKHUX 3apPAJ0B. I/IsMepeHHe Pa3HOCTH IIOTCHIIMAJIOB.
I/ISMepeHI/IC OQHCPI'UU JJICKTPHUUCCKOI'O IT0JIA 3apsAKCHHOI'O KOHACHC CATOpPA.
Brranciaenue OHCPI'UH JJICKTPUYCCKOI'O ITOJIA 3apsaXKCHHOI'O KOHACHCATOPA.
Pa3pa60TKa IUIaHa ¥ BO3MOKHOM CXEMBI I[eﬁCTBHﬁ OKCIICPUMCHTAJIBHOI'O
OIIPCACIICHUS DJICKTPOCMKOCTU KOHACHCATOpAa U I[I/IBJICKTpI/I‘{CCKOfI
IMIPOHUIACMOCTHU BCIICCTBA.

HpOBGI[eHI/Ie CpPaBHUTCIBHOI'O aHaJin3a rpaBUTAlMOHHOTO U
DJICKTPOCTATUYCCKOTI'O ToJiei

Tlocmoannotiit Mok

3mepenne MoIHOCTH 3JiekTpuueckoro Toka. Mzmepenne 31C u BHyTpeHHETO
CONPOTHUBIICHUS UCTOYHHUKA TOKA.

BrInosHeHNE pacueToB CHIIbI TOKA U HANPSKEHUHM Ha yJacTKaxX dJIEKTPUUECKUX
reneii. O0bsICHEHHE Ha TPUMEPE DIEKTPUUECKOMN MU ¢ IBYMsI HICTOYHUKAMHU
toka (3/1C), B KakoM cilydae UCTOUHHUK DJIEKTPUUECKOM 3Hepruu paboTaer B
peXHnMe TeHepaTopa, a B KAKOM — B PEKHUME OTpeduTers.

Onpenenenue TemnepaTypbl HUTU HakanuBaHus. M3MepeHune 3JeKTpruuecKoro
3aps/ia AIEKTPOHA.

CHATHE BOJIbTaMIIEPHON XapaKTEPUCTUKH JUOJA.

OOBsCHEeHNE TPUPOIBI ATEKTPUUECKOTO TOKA B METAJIIaX, JIEKTPONIUTaX, ra3ax,
BaKyyMe U MOJIYPOBOIHUKAX. [I[pruMeHeHue 31eKTpoan3a B TEXHUKE.
[IpoBeaeHnE CPaBHUTENBHOTO aHAIW3a HECAMOCTOATEIBLHOIO U
CaMOCTOSITEJIbHOTO Ta30BbIX Pa3psiioB.

[IpoBeaeHnEe CpaBHUTENBHOTO aHAJIW3a TOJYIPOBOAHUKOBBIX IMOJO0B U TPUOOB.
Vcnonb3oBanue MHTepHeTa 1715 morcka WH(OpMalUY O MEePCIeKTUBaX pa3BUTHUS
[OJTYITPOBOIHUKOBOM TEXHUKH.

Y cTaHOBKA MPUYMHHO-CJIEICTBEHHBIX CBSI3€H

Maznummbvle s61enHuA

3MepeHre MHAYKIIMY MarHUTHOTO MOJIsl. Beruucienue cuil, AeMCTBYIOIIUX Ha
[MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€.

BrrunciieHue cu, IeMCTBYIOIIMX Ha JIEKTPUUYECKUI 3apsiil, IBUKYILIUICS B
MarHuTHOM IOJIE.

lcciienoBanue ABJIEHUN 3JEKTPOMATHUTHON MHAYKLIMHU, CAMOUHIYKLIMH.
BrrunciieHne sHepruu MarHuTHOTO TOJISL.

OOBsCHEHNE TPUHITUIIA JICHCTBUS JICKTPOIBUTATE.

OOBsicHEeHNE TTPUHITUTIA ACHCTBHUS T€HEPATOpa JIEKTPUIECKOTO TOKA U

HIIEKTPOM3MEPUTENBHBIX PHOOPoB. OObICHEHHE NPUHIUIA ACHCTBUS MacC-
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crekTporpada, yckopurenei 3apsikeHHbIX 9acTull. OObsICHEHUE poin
MarHuTHOTO NOJI 3€MJIM B )KM3HU PACTEHUH, )KMBOTHBIX, YEJIOBEKA.
[IpuBeneHrEe MPUMEPOB MPAKTUUECKOTO TPUMEHEHUSI U3YUEHHBIX SBJICHUM,
3aKOHOB, IPUOOPOB, YCTPOMCTB.

[IpoBeaeHNE CPaBHUTEIHHOTO aHAJIW3A CBOMCTB AJIEKTPOCTATUYECKOTO,
MarHUTHOTO U BUXPEBOTr'O 3JIEKTPUUYECKHX ITOJIEH.

OOBbsicCHEHHE Ha MPUMEPE MAarHUTHBIX SBIICHUH, TOYeMYy (PU3UKY MOKHO
jpaccMaTpuBaTh Kak METaJUCHHUILIINHY.

4. KoJ1e0aHus M BOJIHBI

Mexanuueckue
Konieoanus

VccienoBanue 3aBUCUMOCTH [IEPUO/Ia KOJIcOAaHUH MaTeMaTHYSCKOTO MasiTHUKA
OT €I'0 JJIMHbI, MaCChbl U aMIIJIMTY bl KOHCGaHI/If/'I. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH
reproza KojebaHuii rpy3a Ha MPY)KUHE OT €r0 MacChl M KECTKOCTH MPYKUHBI.
Brrancienue nepuoaa KOHGGaHI/Iﬁ MAaTCMAaTH4YCCKOI'O MasATHHUKA 110 H3BECCTHOMY
3HAYCHHIO €ro UTMHBI. Bhrurcienue nepuoa Koyiebanuii rpy3a Ha MpyXHHE 110
M3BCCTHBIM 3HAYCHUAM €TI0 MACCHI U )KCCTKOCTH IIPY>KHUHBI. BBIpa60TKa HaBBbIKOB
BOCIIPUHUMATh, AHAJM3UPOBATh, IEPEPa0ATHIBATH U MPEIBIBIATH HHPOPMAIIHIO B
COOTBCTCTBUU C NTOCTABJICHHBIMU 3a/1a4aMU.

[TpuBeeHe TPUMEPOB aBTOKOJIC0ATEIbHBIX MEXaHUIECKUX CHCTEM.
[TpoBenenue knaccudukanyy Kojaeobanui

Ynpyzue ¢onnwi

l3MepeHue JUTMHBI 3ByKOBOM BOJIHBI IO Pe3y/ibTaTaM HaOII0ICHUN
MHTEP(EPEHITNN 3BYKOBBIX BOJIH.

Ha6mronenue n o0bsIcHeHHE SIBICHUN HHTepPepeHIrH 1 TudpaKkium
MEXaHHYECKUX BOJIH.

[IpencraBnenne o0IacTeil MPUMEHEHHSI YIbTPa3ByKa U MEPCIIEKTUBBI €ro
MCIIOJIb30BAHUS B PA3IMUHBIX 00JIACTAX HAYKU, TEXHUKH, B MEIHUIIHHE.
3710)KeHHE CYTH SKOJIOTHYECKHUX MPOOJIEM, CBS3aHHBIX C BO3JICHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHW3M YeJIOBEeKa

nnekmpomazHumuole
Koneoanus

HabmroneHue ociuyuiorpaMM rapMOHUYECKUX KoJeOaHWH CHITbI TOKA B LIETIH.
3MepeHue 37eKTPOEMKOCTH KOHIeHcaTopa. M3mepenne nHAYKTUBHOCTh
KATYIIKH.

VccnenoBaHue sIBIEHUS AJIEKTPUYECKOTO PE30HAHCA B MTOCIEA0BATEIbHON LEH.
[IpoBeieHue aHANOTUU MEXAY PU3NUECKUMHU BETUUNHAMHE, XapaKTePU3YIOIIUMU
MEXaHUYECKYIO M 3JIEKTPOMAarHUTHYIO KOJ1e0aTeIbHbIE CUCTEMBI.

Pacyer 3HauEHUI CUJIBI TOKA M HANPSKEHMSI HAa SJIEMEHTaX LIENH IEPEMEHHOTO
TOKA.

VccnenoBanue mpuHLUNA AeicTBUs TpaHcopmartopa. ViccrnenoBanue npuHIuna
neiicTBUs reHeparopa nepeMeHHoro Toka. Mcnons3oBanue MuTepuera nis
MoKcKa HHPOPMALIMU O COBPEMEHHBIX CII0C00aX Mepeauu dJIeKTPOIHEPTUH

9ﬂel<mpomazuumubte
6OJIHblL

OcymiecTBiieHUE paavonepenayn u paguonpuemMa. HccienoBaHue CBOWCTB
HIIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOHILHOTO Tele(oHa.

Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K U3y4aeMbIM Ha ypoKax (QU3UKU 00bEeKTaM U
OCBaMBAaEeMbIM BUAM JeATeNbHOCTH. OOBsICHEHHE TPUHIIMITUATHLHOTO Pa3IHIUs
[MPUPOABI YIPYTHX U JIEKTPOMArHUTHBIX BOJIH. M37105KE€HNE CYyTH AKOJIOTMYECKHUX
Mpo0JieM, CBS3aHHBIX C DIIEKTPOMATHUTHBIMU KOJIEOAaHUSIMU M BOJTHAMH.
OO0bsAcHEHNE POJIN 3JICKTPOMArHuTHBIX BOJIH B COBPEMEHHBIX UCCIICOBAHUAX
Bcenennon

5. Onruka

Ilpupooa ceema

[IpuMeHeHre Ha TPaKTUKE 3aKOHOB OTPaXKEHUSI U MPEJIOMIICHUSI CBETa MPU
peleHuy 3a1ad.

OrnpeneneHne CIEKTPAIbHBIX IPaHUIl YyBCTBUTEILHOCTH Y€JI0BEYECKOTO TJI1a3a.
YMeHHE CTPOUTH H300paKeHU MPEAMETOB, 1aBacMble TUH3aMH. Pacuer
PaCCTOAHUA OT JIMH3BI 10 1/1306pa>1<eH1/151 HpGI[MeTa.

PacueT onTHdecKkoil CHIIBI TUH3EI.

3mepeHne GOKYCHOTO pacCTOSHUS JTUH3HI.

M cnbpiTaHue Mojieseli MUKPOCKOIIA U TEJIECKOTa
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\Boanoeute ceoiicmea
ceema

HaGumoienue sBiaeHusi HHTepQEpEHIINU JIEKTPOMAarHUTHBIX BoJH. HaGmonenue
SIBJICHUS JU(PPAKINK SIEKTPOMarHuTHEIX BoJIH. HaOmtoeHue saBieHus
MOJIIPU3AIIMYU DJIEKTPOMATHUTHBIX BOJH. M3MepeHue NIMHBI CBETOBOW BOJIHBI 110
pe3ynbrataM HaOIroAeHus siBieHus nutepdepeniu. Habmronenue sBiaeHus
nmudpakuy ceeta. HabmoieHue siBieHUS MOJIIPU3alliy U TUCIIEPCUN CBETA.
[Touck pa3nuyuii U CXOACTBA MEXAY AUPPAKIIMOHHBIM U JUCTIEPCUOHHBIM
CIICKTPaMH.

[IpuBeeHre TPUMEPOB MOSBICHUS B IPUPOJIE U UCIIOJIb30BAHUS B TEXHUKE
sIBIICHUY MHTephepeHINH, TUPPAKIIIH, TTOJIIPU3AIUN U TUCTICPCUU CBETA.
[lepeuncienre METOI0B MO3HAHUS, KOTOPbIE UCTIOJIb30BaHBI IPU U3YUCHHUU
YKAa3aHHBIX SIBJICHUUN

6. OCHOBBI CIEHUAJIBHOH TEOPUH OTHOCUTEJIbHOCTH

OcHo6bl CReUUaIbHOU
meopuu
OMHOCUMETbHOCIU

OOBsicHeHHE 3HAYMMOCTH ombiTa Mailikenscona-Mopiu. @opMynupoBaHue
noctynaroB. O0bsicHeHue 3 dexra 3amenneHus BpeMeHnu. Pacuer snepruu
[MOKOSI, UMITYJIbCa, JHEPTHH CBOOOTHON YacTUIIbl. BEIpaboTKka HaBBIKOB
BOCIIPUHUMATh, aHAJIU3UPOBATh, IEpepadaThiBaTh U MPEABABIATH HHPOPMAIUIO B
COOTBETCTBHUU C ITOCTABJIICHHBIMU 33/1a4aMH

7. JjieMeHTbl KBAHTOBOI (pu3nku

Keanmoeas onmuka

Ha6mrogate ¢otosnekrpudeckuid 3¢ ¢pexkr. OO0bsicHATh 3akoHbl CToNeTOBA M
aBJICHHE CBETa HA OCHOBE KBAaHTOBBIX MPECTABICHU.

Pacuer MakCHUMabHON KHHETUYECKOM SHEPTHHU DIIEKTPOHOB TIPU
(dotoanekTpudeckoM dpdexTe.

OmnpeneneHue pabOThl  BBIXOJA AJIEKTPOHA 1O rpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KHHETHYCCKOHW SHEPruu (OTOIICKTPOHOB OT YaCTOThI CBETA.
l3Mepenue paboThl BBIXOA AJIEKTPOHA.

[lepeuuncnenue IpUOOPOB YCTaHOBKH, B KOTOPBIX NIPUMEHSIETCS
0e3uHEPLIMOHHOCTE hoTOd(deKTa.

OO0BsicHEHNE KOPITYCKYJISIPHO-BOJTHOBOTO JIyaJIi3Ma CBOMCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOM ONTHKH B Pa3BUTHU COBPEMEHHON (DU3UKU

Duzuxka amoma

HabntoieHne TuHeHyaThIX CIIeKTPOB.

PacueTr 4acTOTEI U JAJIMHBI BOJIHBI UCITYCKAa€MOI'0 CBETA IIPU MEPEX0A€ aTOMa
BOJIOpOJa U3 OJTHOTO CTAllMOHAPHOTO COCTOSIHUSA B pyroe. Brluncienue AMHbl
BOJIHBI JIe Bpoiiyist 4acTUIIbl C U3BECTHHIM 3HaUE€HHEM UMITYJIbca. OObICHEHUE
[MPOUCXOXKACHUS JIMHEMYATOT0 CIEKTpa aToOMa BOJIOPOJA U PA3THUUS
ITMHEWYATHIX CIIEKTPOB PA3IMYHBIX Ta30B. VccienoBanre TMHEHYATOTO CIIEKTpA.
VccnenoBanue npuHIMNA paboThl TIOMUHECIICHTHOH Nammibl. Habmoienue u
oOBsICHEHHE NPUHIIUIA AeicTBUS J1azepa. [IpuBeneHe npumMepoB UCIOIb30BaHUS
Jlazepa B COBPEMEHHOM HayKe M TEXHUKE.

Vcnonb3oBanue MHTepHETA 715 TOMCKa HH(DOPMAIIMK O TIEPCIIEKTUBAX
MIPUMEHEHHUSI JIa3epa

QDu3uxa amomnozo
a0pa

Habutoienue TpekoB anbga-uacTul] B kamepe Bunbcona. PerucrpupoBanue
SJIEPHBIX M3JIyYE€HUI ¢ MOMOIIBIO cueTunka ['eiirepa. Pacuer snepruu cBsizu
AQTOMHBIX SJIED.

Onpenenenne 3apsaa 1 MacCOBOIO YKCIIa aTOMHOTO s1/1pa, BOSHUKAIOLIETO B
pe3ysbTaTe paJuoaKTUBHOIO pacmaja.

Brruuciienue sHeprun, 0CBOOOKIAIOIIEHCs TP PalMOAKTUBHOM paciajie.
Onpenenenre NpoAyKTOB SAEPHON peaklnu.

Bbluuciienue  SHEpruM, OCBOOOKIAIOIIEHCS  MpH  SJOCPHBIX  PEaKIMSIX.
[IpencraBienre 0  XapakTepe  YeThlpeX  TUMOB  (yHIaMEHTaJIbHBIX
B3aMMOJICHCTBUI DJIEMEHTApPHBIX 4YacTHIl B Buae Tabmuubl. [loHumanue
[IPCUMYIIECTB M  HENOCTaTKOB  HMCIOJIB30BAaHUS AaTOMHOW  DHEPrUU U
MOHU3UPYIOLUINX U3JTy4YEHUH B IPOMBIIUIEHHOCTH, MEAUILIMHE.

l310%€EHNE CYTH SKOJIOTHYECKUX NMPOOIIEM, CBSI3aHHBIX C OMOJIOTHUECKUM
NIeVICTBUEM PAJIMOAKTUBHBIX U3JIYUYCHUN.

[IpoBenenne knaccu(UKAMU DIIEMEHTAPHBIX 4YacTUIl MO HX (PU3MYECKUM
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XapakTepUCTUKaM (Macce, 3apsy, BPEMEHH KU3HU, CIIUHY U T.J.).

[lonnMaHMe eHHOCTEN HAyYHOTO MTO3HAHUSI MUpa HE BOOOIIIE JIsl YeJI0OBEUYeCTBa
B I[EJIOM, a JUIsl KAXKJIOTO 00y4aronierocst INYHO, IICHHOCTEH OBIaJICHUS METOI0M
HAy4YHOT'O MMO3HAHUSA JUIS JOCTHKEHHS yCIieXa B JJF00OM BUJIE MPAKTUYECKOM

e TeIbHOCTH

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

Peanuzanus yaeOHOro npeameTa OCyIeCTBISIETCS B:

KaOuHer 3x0/10ru4ecKnux 0CHOB MPUPOAONIOIb30BaHus Ne 14

YdeOHast ayauTOpusi AJIi TPOBEACHUS YYEOHBIX, MPAKTHUECKUX 3aHATUH, A7
TPYNIOBBIX W WHIWBUAYAIbHBIX KOHCYJIBTAIlMW, MJII CaMOCTOSATEIBHON padoOThI, IS
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTALUH.

Cron u cTyn mjid mpenojaBaTensl, CTOJAbl M CTYJdbs JUIsl OOydYaromMXcs, I0CKa,
TpubyHa, HoyTOyk ASUS KS50AF c BbIXOHOM B ceTh MHTEpHET M  NPOrpaMMHBIM
obecrieuenueM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecrmatnoe\cBoOoaHO pacmpocTpansemoe), SAumekc bpaysep
(6ecrumaTHOE\CBOOOIHO 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 TepOapHbIX PACTEHHH, >XUBbIE KOMHATHbBIE
pacTeHusi, KOMIUIEKT MNpE3€HTalMi, CTEH[bl, IUJIAKaTbl, CXEMbl, KOMIUIEKT MOPTPETOB
OM0JIOrOB, YUeOHO-METOANYECKUM KOMITIEKC «OCHOBBI €CTECTBEHHOHAYUHBIX 3HAHUIN.

JlaGopaTopusi MUKPOOHOJIOTMH, CAHUTAPUM U TUTHEeHbI Ne 12

VYyeOHast ayauTopus sl TPOBEIEHUSA JTAOOPATOPHBIX 3aHATUM, JJI TPYNIOBBIX U
MHJUBUTyJIbHBIX KOHCYJbTALlMM, A1 TEKYLIErO0 KOHTPOJIS.

Cron wm cTyn [ T[penojaBaTelisd, KOMIUIEKT JjabopaTopHol wmebenu s
oOy4Jaronuxcsi, THCTPYKIIMOHHBIE KapThl, MHUKPOCKOIIBI, JJa0OpaTopHas Mmocya: mpoOupKu
nabopaTopHble, MUNETKH, Yamku [leTpu, cTakaHbl XMMHUYECKHUE C HOCUKOM, TIPEIMETHBIE U
MOKPOBHBIE CTEKJIA, TOTOBBIC MHUKPOMpENapaThl, KOMIUIEKT TepOapHBIX pPACTEHUM, KUBbHIE
KOMHATHBIE PACTCHHsI, Y4EOHO-METOAMYECKUN KOMILIEKC «(OCHOBBI €CTECTBEHHOHAYYHBIX
3HAHU.

KaOuner matemaruku, puzuxu Ne 11

VYueOHas ayauTopus JUIsl TPOBEACHUS YYEOHBIX 3aHATHH, Uil TPYNMHOBBIX U
MHJUBUyaJIbHBIX KOHCYJbTALMU, AJISI CAMOCTOSITEILHOU pabOThI, 17151 TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOUHOMN aTTeCTALNH.

Cron u cTyn a8 mpenojaBaTeis, CTOJAbl M CTYJbs sl OOydaronIuxcs, J10CKa,
TpuOyHa, Mexnynapoanas cucrtema enunul; (CH), mnopTpeTsl yuyeHbIX, Yy4yeOHO-
METOANYECKUI KOMIUIEKC «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI.

JlaGopaTopus ¢puzuku Ne21

VYyebnas ayautopusi NIl TIPOBENCHUS JTAOOPATOPHBIX 3aHATUM, JUIsI TPYIMIOBBIX H
WHUBUTyJIbHBIX KOHCYJIBTAIIUHU, 11T CAMOCTOSITEIBHON PaOOTHI, /ISl TEKYIIETO KOHTPOJISL.

Cron w CcTyn mjis mpenojaBaTens, CTOJIbI W CTYJbS JUIsl OOydYaroIIMXCs, TOCKa,
AIIEKTPOHHBIN 00pa3oBaTenbHbId KoMIUIeKC 1Mo Dusnke, 1a0OpaTOpPHBIA KOMIUIEKT IO
MEXaHUKe, JTabOpaTOpPHBIM KOMIUIEKT IO MOJICKYJISIPHOW (U3NKE W TEPMOJMHAMUKE,
7a00paToOpHbIil MPUOOP SIEKTPUUECKUN, HCTOYHMK BBICOKOTO HAMpsOKEHHs, MPHOOp
AIEKTPOU3MEPUTENIbHBI KOMOWHUPOBAHHBIN, TpUOOp i HM3YyYEHHs] Ta30BbIX 3aKOHOB,
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aMIIepMETP TMOCTOSHHOTO TOKa, aMIEPMETpP MEPEeMEHHOTO TOKAa, BOJBTMETP MOCTOSHHOTO
TOKa, BOJBTMETP MEPEMEHHOTO TOKA, BECHl y4eOHBIE C THUPSMU, MUKPOMETp, OapomeTp,
TuGPaKIMOHHBIN U3MEPUTENh ITTUHBI CBETOBOM BOJHBI, MOJIEIh MOJICKYJISIPHOTO CTPOCHUS
MarHuTa, Ipuoop I TeMOHCTparuy mpaBuia JIeHIa, KOMIUIEKT AUGPAKIIMOHHBIX PEIIETOK
JUTsI TaOOPaTOPHBIX paboT, CBETOQUIBTPHI, TPU3MA MPSMOT0O 3pEHUs, CIIEKTPOCKOI, TabIuIIa,
y4eOHO-METOINYECKUN KOMILIEKC «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI.

MyabTuMeauiinbiin kadOunet Ne 30

VYyebnast ayautopusi [UIsli TPOBENCHHUS Y4YEOHBIX 3aHATUM, Il TPYNIOBBIX H
UHAVMBUYabHBIX KOHCYIbTAIUH, 1JIs1 TEKYIIEr0 KOHTPOJIS.

CTomnbl M CTYJbs )11 0OyYaromuxcsl, CTOJ U CTyN A npenojabatens. Cuctema 87"
ActivBoard 387 Pro Mount DLP na paznensnom HacTeHHOM kperuienun, [10 Activinspire (+
BCTPOCHHBIC KOJIOHKHU U mpoekTop). Hoyroyk (IT9BM hp 650 <C5C49EA#ABC> i3 2328M
141320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 kr) ¢ BbIXomOM B ceTh WHTEpHET u
nporpammMHbiM obecniedenuem: Microsoft Windows 7(KonTpakt Ne0327100004511000026-
45788 ot 06.06.2011), LibreOffice(6ecmmaTnoe\cBoOOIHO pacnpocTpanseMoe), SHIeKc
Bbpay3ep(6ecmatHoe\cBoOo1HO pacnpoctpansemoe), MathCad Edu(morosop 06-1113 ot
15.11.2013)

KaOuHetr nHpOpPMaIHOHHBIX TEXHOJIOTHH B PO eCCHOHAIBLHOM AeSITeJIbHOCTH No
26

VYyebHast ayauTopus AJid TPOBEACHUS Y4YEOHBIX, MPAKTUYECKUX M JTaOOpaTOPHBIX
3aHATHH, JUIsI CAMOCTOSITENIbHOW pabOThI, JUIsl TEKYIIEro KOHTPOJIA M IMPOMEKYTOUYHOMN
aTTeCTaIl1H.

Cron u Kpeclio s TIpenojiaBatelia, CTOJBI M Kpecia Uil OOydaroIuXxcs,
nepcoHanbHbie KomnbioTepbl ALTAWing B730MDi3-3225 monutopViewSonic— 13 mrT. ¢
BBIXOJIOM B ceTh MHTepHeT n mnporpamMmmubiM obecnieueHuem: MS Windows 7(aorosop 06-
0512 ot 14.05.2012), Microsoft Office 2010(xorosop 14-0512 ot 25.05.2012), Konctpykrop
tectoB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTa)x XOJOAMIHHO-KOMIIPECCOPHBIX
mamuH(goroBop 32 ot 05.07.2011), KOMITAC-3D(cybmuuen3uonnsiii joroBop NeMI[-19-
00205 ot 07.05.2019), SIunexc bpaysep(0ecriatHoe\cBoOOHO pacmpocTpansemoe), Project
Expert(morosop  Tr000128238 ot  12.12.2016), 7  Zip(6ecmiatHoe\cCBOOOIHO
pacrnpocTpaHsieMoe), NEPEeHOCHOe MyJbTUMEeIuiiHOe obOopyaoBanue (dkpaH Projecta
SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey, MynbTUMEAMHHBINA IPOCKTOP
BenQ Projector MW663 (DLP , 3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-
Video, USB, I11VY, 2 D/3D)

[Tomemnenus: kaOMHETOB W JabOpaTOpUil yIOBIETBOPSIOT TpeboBaHusM CaHUTApHO-
SMHIEMHOJIOTHYeCKUX TipaBui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).

JINMTEPATYPA

Jist 00y4yaromuxcs
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OcCHOBHbBIE HCTOYHUKH:

OWU-1 Caenko, O. E. EcrectBo3nanue : yuebHoe mocodbue / Caenko O. E., Tpymuna
T.I1., Jloreunenko O. B. — Mocksa : KnoPyc, 2020. — 363 ¢. — (CIIO). — ISBN 978-5-
406-01415-8. — URL.: https://book.ru/book/935917 - — TekcT : 3IEKTPOHHBIIA.

OMU-2 Konecnukos, C.1. Obmas 6uosnorus : yueoHoe nocoodue / Konecankos C.U. —
Mocksa : KuoPyc, 2020. — 287 ¢. — (CIIO). — ISBN 978-5-406-07383-4. — URL.:
https://book.ru/book/932113 . — TeKcT : 3IeKTPOHHBI.

OWU-3 Mycradun, A. I'. buonorus : yueOnuk / Mycrapun A. I'., 3axapoB B. b. —
Mocksa : KuoPyc, 2020. — 423 c¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 . — TekcT : 3eKTPOHHBIN.

OWU-4 1. Jlorsunenko, O. B. ®usuka + ellpunoxenue : yaeonuk / Jlorsuaenko O. B.
— MockBa : KwnoPyc, 2020. — 437 c¢. — ISBN 978-5-406-07110-6. —
URL.: https://book.ru/book/934314 - . — TekcT : 37€KTPOHHBII.

OWU-5 2. Tpodumona, T. U. Kypc pusuku ¢ npuMepamu perieHus 3aaad B 2-X TOMax.
Tom 1 : yuebuuk / Tpopumona T. 1., ®upco A. B. — Mocksa : KnoPyc, 2020. — 577 c.
— (CIIO). — ISBN 978-5-406-05612-7. — URL.: https://book.ru/book/932796. - . — Tekct
. DJICKTPOHHBIU.

OU-6 3. Tpodbumosa, T. U. Kypc dbusuku ¢ npumepamMu pelieHus 3ajiad B 2-X TOMax.
Towm 2 : yueOnuk / Tpopumona T. U., ®upcos A. B. — Mocksa : KnoPyc, 2020. — 79 ¢. —
(CITO). — ISBN 978-5-406-07014-7. — URL.: https://book.ru/book/932558. .— Texkcr :
3JIEKTPOHHBIN.

JlonoiHUTE IbHbIE HCTOYHUKU:

JAN-1 Mamonros, C. I'. O6mas 6uosorus : yueoOnuk / MamontoB C. I'., 3axapoB B.
b. — Mockaa : KnoPyc, 2020. — 323 ¢. — (CIIO). — ISBN 978-5-406-07702-3. — URL.:
https://book.ru/book/933564 .— TekcT : 3JCKTPOHHBIN.

JNU-2 Mycradpun, A. I'. buonorus. /{51 BBIMYCKHUKOB IIKOJI U MOCTYMAOUINX B BY3bI
: cipaBoyHoe nocodue / Mycradun A. I'., SApeirun B. H., nox pen. — Mocksa : KnoPyc,
2020. — 584 c. — ISBN 978-5-406-00826-3. — URL: https://book.ru/book/934244 —
TEeKCT : BJEKTPOHHBIM.

JN-3 Imutpuena, E. . ®usnka : yuedHoe nocodue / E. U. Imurpuea. — 2-¢ u3m.

— Caparos : Aii [Iu Op Menua, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. — TekcT :

ANEKTPOHHBIN //  OnekTpoHHo-OmOmuoTeunas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/79822.html. — Pexum goctym: ansi  aBTOpU3HP.
MOJIb30BaTesIe

JAU-4 MazypoBa, B. A. ®usuka : yuebHoe nocobue / Mazypoa B. A. — Mocksa :
KuoPyc, 2020. — 1044 c. — (OakanaBpuat). — ISBN 978-5-406-07344-5. — URL:
https://book.ru/book/932281.— TekcrT : 31K TPOHHBIH.

HNuTepHeT-pecypcenl:
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H-P 1. Eaunoe okHO J0ocTyna K 00pa3oBaTeIbHBIM pecypcam [ DIeKTpOHHBIN pecypc]:
caiit // Pexxum nocrtyma: http://window.edu.ru/catalog/ . - Jlara obpamenns: 10.02.2020. —
3aryiaBue ¢ SKpaHa.

HN-P 2. OBC «Jlamb» »  http://e.lanbook.com/ [lata o6pamenus: 17.05.2020. —
3armaBue ¢ SKpaHa.

HU-P 3. DBC «Book.ru» [Dnekrponnsiii pecypc]: cadt // Pexum mocryma:
https://www.book.ru/. - Jlata oopamenus: 10.02.2020. — 3ariaBue ¢ 3kpaHa.

st npenogaBartesien

1. O6 obpazoBanuu B Poccuiickort @eaepanuu: penep. 3akon ot 29.12.2012 Ne 273-
@3 (B pen. enepanbubix 3akoHOB OT 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
No 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 OT 04.06.2014 No 145-
@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016).

2. [Ilpuxkaz MunucrepctBa oOpa3zoBanus u Hayku P®D «0O06 yTBepxkIeHUU
denepanbHOrO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHJAApTa CpeaHero (TOJIHOro)
oO1ero oobpaszoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. IIpuka3z MunucrepctBa obpazoBanus u Hayka PD ot 31 nmekabps 2015 r. N 1578
«O BHeceHMM M3MEHEHMH B (perepanbHbId TOCY/IapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT
cpeaHero oOuiero oOpa3oBaHMs, YTBEP)KACHHBIM NpHUKa3oM MuHHCTEpCcTBa 00pa3oBaHUs
Hayku Poccuiickoii @enepaunn ot 17 mas 2012 r, N413».

4. Tlpukaz MunucrepctBa oOpazoBanust U Hayka P® ot 29.12.2014 Ne 1645 «O
BHeceHHM u3MeHeHuil B Ilpuka3 MunucrtepctBa oOpas3oBanusi M Hayku Poccuiickoi
Oeneparuu ot 17.05.2012 Ne 413 “O06 yrtBepxaeHun (peaepajbHOr0 rocyaapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETrO (MMOTHOT0) 0011Iero 00pa3oBaHuUs ».

5. Ilucemo JlemapraMeHTa rocyJapcTBEHHOM MOJUTUKU B cpepe MOArOTOBKH pabodnx
kagpoB u [IIO MwunucrepctBa oOpasoBanus u Hayka P® ot 17.03.2015 Ne 06-259
«PexoMeHau 1Mo OpraHU3alluy MOJYYEHHsI CpEeHEro o0Iuiero oOpa3oBaHMs B Ipeaenax
OCBOCHHS 00pa30BaTEIBHBIX IPOTPAMM CpeIHEr0 MPOoheCCHOHAITIBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO O0IIero 00pa3oBaHHs C y4eToM TpeOoBaHMl (henepalibHBIX TOCYAapCTBEHHBIX
oOpa30BaTeNbHBIX CTAHAAPTOB U MOJIy4aeMod MpOGEecCHUH WM CHEIHATIbHOCTH CPEIHETO
npodheccuoHaTbHOTO 00Pa30BAHUD.

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEMETA

KoHTposib ¥ oOIleHKa pe3ylbTaTOB OCBOEHHUS YYE€OHOTIO MpeAMeTa OCYIIECTBISICTCS
MpernojiaBaTelieM B MPoIecce IMPOBEAEHUS YCTHOTO M MHCBbMEHHOI'O OMpoca, IMPOBEICHUS
MPAKTUYECKUX 3aHATHM, JIaDOpaTOPHBIX pabOT, TECTUPOBAaHMS, a TaKXKE BBITIOJHEHUS
0OyYaroIMMUCA CaMOCTOSITEILHON PadOThl, HMHAMBUIYAIbHBIX 3aJaHUM, TMOATOTOBKH
Mpe3eHTaIu, TOKJIaa0B, pedhepaTos.

PesyabTaTnl 00yueHus ®opMBbI M METOABI KOHTPOJIS U
(nmpeaMeTHbIE Pe3yJbTATHI) OLIEHKH Pe3yJIbTATOB 00yYeHUs
- ¢(OPMHUPOBAHHOCTD MPEACTABICHUN O IIEIIOCTHON OmnepaTuBHBIN KOHTPOIB B (popme:
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHE MUPA, - IPOBEPKH U OLIEHKU MPAKTUYECKUX padoT;
IPUPOJIE KaK €IUHON LIEJTOCTHOU CUCTEME, B3aUMOCBS- | - BBIIIOJIHEHHUE JOKJIAI0B;
31 4€JI0BEKa, IPUPOIbI U OOIIECTBA, - IPOBEpPKa U OlLIeHKa pedepaToB
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IPOCTPaHCTBEHHO-BPEMEHHBIX MaciuTabax Bcenennoit

- TECTOBBIN KOHTPOIIb.
- MPOBEPKHU U OIEHKH JJAOOPATOPHBIX pabOT

- BJIaJICHHE 3HaHUSAMH O HanboJee BaXKHbBIX OTKPBITHIX
U JIOCTUKEHUSAX B 00JaCTH €CTECTBO3HAHMS,
MOBJIMSABILNX HA YBOJIIOLMIO NPEACTABIECHUH O
IIPUPOJIE, HA PA3BUTUE TEXHUKU U TEXHOJIOTUM

OmnepaTUBHBIN KOHTPOJIb B (hopme:

- IPOBEPKH U OIICHKH MMPAKTUIECKUX PaboT;
- IPOBEPKHU U OLICHKH JIAOOPaTOPHBIX
pabor;

- UHMBHUIYaJbHBIA YCTHBINA OIIPOC;

- (hpOHTANBHBIN YCTHBIN OIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIa/10B;

- IPOBEPKA U OlIeHKa pedepaTtoB

- ¢(hOPMHPOBAHHOCTh YMEHHUS TPUMECHSTh
eCTeCTBCHHOHaY‘-IHbIe 3HAHUA OJI1 06'LSICH€HI/I$I
OKPYKAFOIIHX SBJICHHUHA, COXPAHCHHS 3I0POBbSI,
obOecreycHns 0E30I1aCHOCTH JKU3HEACATCILHOCTH,
OepeKHOr0 OTHOIICHHS K MPUPOJIC, PALIHOHATBHOIO
HpI/IpOI[OHOJII)?;OBaHI/I?I, a TAKXKC BBIIIOJTHCHUA pOJII/I
IrPaMOTHOIO TOTPEOUTEIS

OmnepaTUBHBIN KOHTPOJIb B (hopMme:

- IPOBEPKH U OIICHKH NMPAKTUIECKUX PadoT;
- IPOBEPKHU U OLICHKH JIAOOPATOPHBIX
pabor;

- TECTOBBIH KOHTPOJIb;

- YCTHBIN OIIPOC

- chopMUPOBAHHOCTH MPEICTABIICHUN O HAYYHOM
METO/I€ IT03HAHUS IPUPOLBI U CPEICTBAX U3YUECHHUS
Meramupa, MakKpoMHUpa U MUKPOMHUPA; BIaJCHUE
pUEMaMU €CTECTBEHHO-HAYYHBIX HAOIIOACHMUIA,
ONBITOB, UCCIEAOBAHUI U OLIEHKH JTIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB

OmnepaTuBHBII KOHTPOIB B (popme:

- IPOBEPKH U OLIEHKU JIAOOPATOPHBIX
pabor;

- OLICHKA BBINOJIHEHUS JOMAIIHEN paboThl;
- TECTOBBIN KOHTPOJIb;

-YCTHBIHI ONPOC

- BJIaZICHHE MOHATUHHBIM aNIapaToM eCTECTBEHHBIX
HayK, MO3BOJIAIOIIMM I103HAaBaTh MHpP, y4acTBOBAaTh B
JUCKYCCHSIX TI0 €CTECTBEHHOHAyYHBIM BOIpOCaM, HUC-
M0JIb30BaTh Pa3JIMYHbIE MCTOYHUKU MHGOpMaLUU AJIs
HNOJArOTOBKM  COOCTBEHHBIX  paboT,  KPUTHUYECKHU
OTHOCUTBhCS K coobmenusm CMMU, coxepxkamum

HaY4YHYI0 MH(OpMaIuio

OnepaTuBHBII KOHTPOIB B hopMme:

- TECTOBBIN KOHTPOJIb;

- UHIAMBUAYaIbHBIN YCTHBIN OIIPOC;

- (ppoHTANBHBINA YCTHBIHN OIIPOC;

- IPOBEPKH U OLIEHKH JIAOOPaTOPHBIX padoT

- cOpMHUPOBAHHOCTh YMEHUW MOHWMATh 3HAYUMOCTH
€CTECTBEHHOHAYYHOI'O 3HAHUs JUIS KaXKJIOr0 YeIOBEKA
HE3aBUCUMO OT €ro NMpoeCCUOHAITBHON eI TEILHOCTH,
pa3nuuath (HaKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE
BbIBOJIbI, BUJACTh HUX CBA3b C KpI/ITepI/IHMI/I OLICHOK H
CBSI3b  KPUTEPUEB C  OINPEIEIICHHOW  CHUCTEMOM
IeHHOCTEeH

OnepaTuBHBII KOHTPOIb B opMe:

- OLIEHKA pabOThl HA CEMUHAPCKUX
3aHATHUSX, TUCKYCCHSIX;

- OLIGHKH U MPOBEpKa J1abopaTOpHBIX padoT

[IpomexxyTounast arrectamust B hopme nuddepeHIIMPOBAaHHOTO 3a4€Ta 10 3aBEPIISHUIO Kypca
y4eOHOTro NpeMeTa

@DopMbI U METOJbl KOHTPOJISI U OLICHKU PE3yJIbTaTOB OO0Y4YEHUs JOJIKHBI MO3BOJISATH
MPOBEPSTH y OOYYAIOIINXCS HE TOJIBKO CHOPMUPOBAHHOCTh MPEAMETHBIX PE3YIbTATOB, HO U
pa3BUTHE JIMYHOCTHBIX M METANPEIMETHBIX PE3YJIbTATOB 00YUYEHUSI.

Pe3yabTaTnl
(JIMYHOCTHBIE U MeTanpeMeTHbIe)

OcHOBHBIE MOKA3aTEJIH
OLICHKH pe3yJibTaTa

@®opMbI U METOABI
KOHTPOJISI M OLICHKH

JINYHOCTHBIE pPe3yJIbTaThl

- YCTOWYHUBBIM HHTEpEC K HUCTOPUU U | CHOPMUPOBAHHOCTD HHTEpIpeTaIys pe3ylbTaToB
AJOCTUXKCHUSAM B 06HaCTI/I CCTCCTBCHHBIX | HAYYHOI'O MHPOBO33PCHUSA; | 3a ACATCIIbHOCTBIO

HayK, YyBCTBO TOPJIOCTH 3@ POCCHUICKHUE | aKTUBHOU TPKIAHCKON | 00ydJaroIIerocs B mporecce
CCTCCTBCHHBIC HAYKU IIO3UIINHN OCBOCHHA O6pa30BaTeHLHOI>’I

33




IIPOTrpaMMBbI

- TOTOBHOCTb K MIPOIOJKEHHIO
o0Opa3oBaHus, TTOBBIIICHUIO
KBaJTU(PUKAITN B n30paHHON
npopECCUOHATTLHON ~ JESITEIBbHOCTH  C
UCTOJB30BAaHUEM 3HAaHUK B  oOnactu

CCTCCTBCHHBIX HAYK

ACMOHCTpanusa Hay4YHOT'O
IIOHHUMAaHHuA
B3aMMO3aBUCHUMOCTHU

YeJIOBEKa U  €CTECTBEHHBIX
HayK

HUHTEpIpeTanus pe3ylbTaToB
3a JIeSITeIbHOCTBIO
o0yyJaroIerocs B pouecce
OCBOCHHS 00pa30BaTEIbHON
IIPOrPaMMBI

- OOBEKTUBHOE OCO3HAHUE 3HAYUMOCTHU
KOMIIETEHIIMA B OOJIACTH €CTECTBEHHBIX

c(OpPMUPOBAHHOCTh YMCHHIA
UCIIOJIb30BATh TEOPETUICCKHUE

HHTEpIIpEeTaLUsl pe3yJIbTaToOB
3a JeATeNbHOCTbIO

HAayK JAJs 4eloBeKa M OOILIeCTBA, yMEHHE | 3HAHMA B  IPAKTHUYECKOH | 00ydarolerocs B mpolecce
UCII0JIb30BATh TEXHOJIOTUYECKHE | IEATEIBHOCTH OCBOEHMS 00pa30BaTEIIbHON
JOCTIDKEHUS B 00J1aCTH (PU3KUKH, OMOJIOTHI IIPOrpaMMbl

JUIs1 TIOBBIILIEHUS] COOCTBEHHOI'O MHTEIJICK-

TyaJbHOTO  DPa3BUTHA B  BBHIOpAHHOM

1poeCCHOHATILHOMN 1€ TEIbHOCTH

- YMEHHE NIPOAHATU3UPOBATH TEXHOT€HHBIE | CHOPMUPOBAHHOCTH y4acTHE B HAY4YHO-
MIOCJIEACTBHYS ISl OKPY’KAIOILLIEN Cpeapbl, MHTEJJIEKTYyaJIbHBIX HCCIIEIOBATEIbCKON
OBITOBOI U TIPOU3BOICTBEHHOM crocobHocTel JeATEIIbHOCTH, KOHKYpCaX,
JESATEIIbHOCTH YEJIOBEKA OJIMMIINAZAX

- TOTOBHOCTb CaMOCTOSITEIbHO J00bIBaTh | C(HOPMUPOBAHHOCTD y4acTue B KOJJIEKTUBHBIX

HOBBIC JIA cebs €CTCCTBCHHOHAYYHBIC
3HaHUA C HMCIIOJIB30BAHUECM JIA 3TOI'O
AOCTYIIHBIX UCTOYHHKOB I/IH(l)OpMaLII/II/I

KOMMYHUKATHBHBIX HABLIKOB

MEpOIPUATHSIX, [IPOBOJIUMBIX
Ha pa3JIMYHbIX YPOBHSX;
HaOJIIOZICHUE 32 POJIBIO
00y4JaroIerocs B rpyrie

- yMEHHE yIpaBIATh CBOCH
IO3HAaBaTEILHOU JeITEeILHOCTERIO,
MIPOBOANTH CaMOOIIEHKY YpPOBHS
COOCTBEHHOTO MHTEIJJIEKTYaJIbHOTO
pa3BUTUS

- ICMOHCTpAIIHS
CHOCOOHOCTEH K
CaMOpPa3BUTHIO U
CaMOBOCITUTAHHUIO

- y4acTHE B HAy4HO-
HCCIIEIOBATEILCKOU
NeITeIbHOCTHU

- YMEHHE BBICTPAUBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIICHHUS] B KOMaHJIe MO pellle-
HUIO o0mmx 3a1a4 = B obOnacTu
€CTECTBO3HAHUS

- B3aUMOJICHCTBHE C
oOyyaromuMmucs,
npenoaaBaTeJIsIMu 1
MacTepaMu B XOJie 00y4YeHHUS;
c(hOopMUPOBAHHOCTH
KOMMYHHKaTHBHOTO
IIOBCACHUA

- Y4aCTHE B KOJUIEKTUBHBIX
MEPOIPUATHSAX, TPOBOIUMBIX
Ha pa3Iu4HbIX YPOBHAIX

MetanpeamMeTHbie pe3yJabTaThl

- OBJAQJICHWE YMEHUSIMH H HaBbIKaMH | CHOPMHPOBAHHOCTD YCTEITHOE MTPOXO0KICHUE
Pa3IUYHBIX BUJIOB MO3HABATENBHON | TPO(ECCUOHATFHBIX HABBIKOB | MPAKTUKY;

NEATETPHOCTH  JUISI  W3YYCHHUS  Pa3HBIX y4acTHe B SKCKYPCHUSIX Ha
CTOPOH  OKpPYXAaIOLEro  €CTECTBEHHOIO MIPOMBIIIJICHHBIE

MHpa TIPEANPUATHS

- TNPUMEHEHHE OCHOBHBIX  METOJIOB | CHOPMUPOBAHHOCTH HCIIOIb30BAHUE JIEKTPOHHBIX
TMO3HAHUSA (mabmroteHus, Hay4YHOTO | KOMMYHUKa0EThHBIX HCTOYHHKOB,
SKCIEPUMEHTA) JJI U3YUYEHUs Pa3JUYHbIX | HABBIKOB; HaOJIIOIEHNE 32 HaBBIKAMU
CTOPOH ©CTECTBEHHOHAYYHOW KapTUHBI | YMEHHE BECTH JHAIIOT paboTHI B TVIOOATHHBIX,
MHpa, c KOTOPBIMU BO3HHUKAET KOPIIOPATUBHBIX U
HEO0O0XO0INMOCThD CTAJIKUBATLCS B JIOKAJIbHBIX

npodeccuoHaIbHON cdepe

MH(POPMAIIMOHHBIX CETIX

YMEHUE OMNpeNesaTh IeIU W 3aJadu
JeSTeNbHOCTH, BBIOUPATh CPEACTBA TSl X
JTOCTIOKCHHS Ha TIPAKTHKE

CIIOCOOHOCTB K IOBBIIIIEHUIO
YPOBHsI 3HaHUU

y4acTUe€ B HAy4YHO-
HUCCIIEN0BATEILCKOM
NEeITEIbHOCTHU
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- YMGHI/IG HCIIOJIB30BAaTh pastqHLIe
WCTOYHHUKHU JJIsi TOJyYEHUsI €CTECTBEHHO-
Hay4HOI WH(OpPMALMU U OLIEHUBATh €€
JIOCTOBEPHOCTh JIJIsI JOCTHIKEHHUS TOCTaB-
JICHHBIX IIeJICH 1 3a7a4

JIEMOHCTpAIIHSI CIIOCOOHOCTH
UCIIOJIb30BaHUS
IPUOOPETEHHBIX 3HAHUH B
IPAaKTUYECKOH 1eATEIbHOCTH;
CaMOCTOSITENIEHOTO
IPOBE/ICHUS UCCIEI0BAHUMN U
HKCIIEPUMEHTOB

HUHTEpPIpETanus pe3ylbTaToB
3a JIeSITeIbHOCTBIO
o0yyaroIerocs B rporuecce
OCBOCHHS 00pa30BaTEIbHOM
IIPOrPaMMBI
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