


L. IlnanupoBaHue pe3yjbTATOB OCBOEHHSI Y4YeOHOTO TIpeaMeTa
JINYHOCTHBIE pPe3yIbTATHI

OOyuatomuiics TOMYYUT BO3MOXKHOCTh Ui (POPMHUPOBAHUS  CISAYIOIMX
JIMYHOCTHBIX PE3YJIbTATOB:
* Ppa3BUTHE TMO3HABATEJIBHBIX WHTEPECOB, HWHTEIUICKTYAJIbHBIX W TBOPYECKHUX
CITOCOOHOCTEN;
* yOEXKAEHHOCTh B BO3MOXHOCTHM TO3HAHWS TPUPOJBI, B HEOOXOIUMOCTH
PA3yMHOTO KCIOJIb30BAHUS NOCTHIKCHUW HAYKW W TEXHOJOTHMU IS AAJIbHEUIIETO
Pa3BUTHA YEJIOBEUECKOTO OOIECTBA, YBAXKCHHE K TBOPLAM HAyKA W TEXHUKH,
OTHOIIICHHUE K (PU3UKE KaK K AIEMEHTY O0IIEUEIOBEUSCKON KYIbTYPHI;
* CAMOCTOSITEIbHOCTh B MPUOOPETECHUU HOBBIX 3HAHWUN U MPAKTUUYECKUX YMEHUIA,
* TOTOBHOCTH K BBIOOPY KU3HEHHOI'O MYTH B COOTBETCTBUU ¢ COOCTBEHHBIMU
WHTEPECAMH B BO3MOKHOCTAMMU,
¢ MOTHBALMA OOpa3OBaTENbHOM  ACATENBHOCTH HA OCHOBE  JIMYHOCTHO
OPUEHTHPOBAHHOIO MOAXO/A;
* (hopMUpOBaHNE IEHHOCTHOTO OTHOMICHHS APYT K APYTY, K YUHUTETIO, K aBTOPaM
OTKPBITHI U U300pPETEHUH, K pe3yJibTaTaM 00yUEHHS.
MeTtanpeamMeTHbie pe3y/JbTAThI
OOyuatomuiics TOMYYAT BO3MOXKHOCTh UISI  (OPMHUPOBAHHS  CJICAYIONTUX
METANMPEIAMETHBIX PE3YIbTATOB!
* OBJIAJICHAE HABBIKAMHU CaAMOCTOATEILHOTO MPUOOPETEHUA HOBBIX 3HAHUM,
OpraHu3aluu y4eOHOU ACATENbHOCTH, TOCTAHOBKM IEJeH, TUIAaHUPOBAHUS,
CaAMOKOHTPOJII W OLEHKU PE3YJbTaTOB CBOCH JACATEIBHOCTH, YMCHUSIMH
MPEIBUAETHh BO3MOKHBIE PE3YJIbTATHI CBOUX JCHCTBUM,
* TMOHWUMAaHWE PA3IMUUNA MEXAY HCXOTHBIMH (DaKTaMu W THNOTE3aMU I WX
OOBSICHEHUA, TCOPETUUECKUMU MOJACIISAMU U PEATbHBIMU OOBEKTAMH, OBJIAJACHUE
YHUBEPCAIbHBIMU YUEOHBIMU JICUCTBUAMU HA MPUMEPAX TUMOTE3 AJid OOBSICHEHUA
WU3BECTHBIX (PAKTOB M HSKCIECPUMEHTAILHONH TPOBEPKH BBIIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICTIEH MPOIIECCOB WA SIBJICHUM;
* ¢opMUpOBaHWE YyMEHHUH BOCHPHHUMATh, TepepadaThiBaTh W MPEABSBISTH
uH(OPMAITHIO B CITOBECHOH, 00pa3HO#, CUMBOIMUECKON (popMax, aHATM3UPOBATH U
nepepadaTeiBaTh TOMYUYCHHYIO WH(POPMAIIAIO B COOTBETCTBHU C TOCTABIICHHBIMHA
3aa4aMH, BBIACHATh OCHOBHOE COACP:KAHWE MPOYMTAHHOIO TEKCTA, HAXOIWUTh B
HEM OTBETHI HA MOCTABJICHHBIE BOMPOCHI U U3J1araTh €ro;
* IPHOOPETEHKE OTBITa CAMOCTOATEIFHOTO TIONMCKA, aHaIn3a U 0TOopa nHpopmarun
C WCMOJb30BAHMEM PA3IMYHBIX HWCTOYHWKOB ¥ HOBBIX HMH(MOPMAITMOHHBIX
TEXHOJIOTUH JIJIA PELICHUS MO3HABATEIBHBIX 3a1a4,



* Pa3BUTHE MOHOJIOTHUECKOW W JUAIIOTMYECCKOW PEUM, YMEHHUS BHIPaKaTh CBOH
MBICJTH, CIIOCOOHOCTH BBICITYIIMBATh COOECETHNKA, TOHUMATh €ro TOUKY 3PEHHUS,
MPU3HABATh MPABO APYTOTO YEIOBEKA HA MHOC MHCHHE,

* OCBOCHHE TPHEMOB JCWCTBUI B HECTAHAAPTHHIX CHUTYaIUSX, OBJIAJCHHE
ABPUCTHUCCKUMHU METOAMH PEIICHHS TIPOOIIEM;

* (¢opMHpOBaHWE yMEHHH paboTaTh B TPYyNNe C BHINOJHEHUEM Pa3IAYHBIX
COIMMAJTLHBIX POJICH, TPEICTABIATh W OTCTAWBATh CBOW B3TIIANB U yOCIKICHWA,
BECTH JUCKYCCHIO.

Peryastusnbie YV /|

OOyuatomuiics TOMYYUT BO3MOXKHOCTH It (POPMUPOBAHUS  CIIETYIOIIHX
perynsaTuBHbIX Y'Y /.

I. VYMmeHue caMOCTOATENBHO OMNPENEHATh Lelu OOyueHUs, CTaBUTh U
dopMynupoBaTh HOBBIC 33Jaud B Y4€O€ W TIO3HABATENBHOW JEATEIHHOCTH,
pa3BWBaTh MOTHBBI W HWHTEPECHl CBOCH TIMO3HABATENBHOW JESTEIBHOCTH.
OOyuaromuiics CMOXET:

* QHANM3WUPOBATh CYIICCTBYIOININE W TUTAHUPOBATh Oyaymue oOpa3oBaTEIbHBIC
PE3YNIbTATHI,

* WACHTA(PUIMPOBATH COOCTBEHHBIC TTPOOIIEMBI U OTIPECIIATH TIIABHYIO TIPOOIIEMY,
* BBIABHATATh BEPCHHM PEIICHHUS MpoOJeMbl, (GOpMyIHpOBaTh THITOTE3HI,
MIPEABOCXUIATh KOHEUHBIN PE3yJIbTaT,

* CTaBHTHh INEJb JCATCIIBHOCTH HAa OCHOBE OMNPEACIEHHOW TPOoOIeMbl |
CYIIECTBYIONNX BO3MOXHOCTEH;

* (opmynupoBaTh yueOHBIC 3a7aud KaK IIard JOCTYXKCHHS TMOCTaBJICHHOMW IICNTH
NESATEIIBHOCTH,

* 00OCHOBBHIBATH TIENICBBIC OPHECHTHUPHI W TPHOPUTETHI CCHUIKAMH HA IEHHOCTH,
yKa3biBasi 1 0OOCHOBBIBAS JIOTHUECKYIO MOCIEA0BATEILHOCTD TIaroB.

2. YMeHnue caMOCTOSITENIbHO TIAaHUPOBATH IMYyTH JAOCTHXKEHUS TIENEH, B TOM YHCIIC
aIbTCPHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hambojee >PPEKTUBHBIC CIOCOOBI
pelIeHus y4eOHbIX U MO3HABATENbHbIX 331au. O0ydaronumics CMOXKET:

* ompeneniaTh HeoOXomumoe(bie) MeWCTBHE(s) B COOTBETCTBHHM C YUYEOHOW H
MO3HABATEIILHOM 3a/1a4aM¥ ¥ COCTABJIATH AJITOPUTM €TO(¥X ) BHITIOJTHEHUS,

* 00OCHOBBIBATh M OCYINECTBJIATH BBHIOOp Hambonee 3hEKTUBHBIX CMOCOOOB
perieHns y4eOHBIX U TIO3HABATEIBHBIX 33134,

* OTIPEACIATH/HAXOIUTh, B TOM YHCIIEC U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIIOBHS JUTS
BBHITIOJTHCHUA YUeOHON ¥ TTO3HABATEILHOM 3a/1a4,

* BEICTPAWBaTh KU3HECHHBIE TUIAHBI HA KPATKOCPOUHOE OyayIiee (3asBIIsTh MEJIEBHIE
OPHUEHTHUPHI, CTAaBUTH aJICKBATHBIC UM 3aJ[a4M U MPEJyIaraTh ACHCTBH, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIEI0OBATEIbHOCTD 1IAr0OB);



* BHIOMpAaTh W3 MOPEHIOKEHHBIX BAPUAHTOB M  CAMOCTOSTEIBHO HUCKaTh
CpenCTBA/PECyPCHI TS PEIICHUS 3a1a4k/ AOCTHIKEHUS TIEITH;

* COCTaBJIATh TUIAH PEMICHUS MPOOJEMbI (BBITIOJHEHUS TPOCKTA, MPOBEICHUS
WCCJICIOBAHMUA ),

* ONpeAcNsATh TMOTCHIMAIbHBIE 3aTPyJAHEHUS TNPU PEUICHUA Y4eOHOH U
MO3HABATEBLHON 3a1aUM Y HAXOIUTh CPEACTBA JJISl UX YCTPAHCHUS

* OMWCHIBATH CBOM OMBIT, OPOPMIISIS €ro i Tepeaadd APYTUM JIIOASM B BHUIC
TEXHOJIOTUY PEUICHUS MPAKTUUYECKUX 3a]1a4 ONMPEASIEHHOTO Kjlacca,

* I[UIAHWUPOBATh W KOPPEKTHPOBATH CBOK HMHAMBUIYAIbHYIO 00pa30BaTENbHYIO
TPAEKTOPHIO.

3. YMEHHME COOTHOCUTH CBOM JICUCTBUA C IUJIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEH JACATEIBHOCTA B TMPOLECCE JIOCTUKEHUA
pe3yabTara, OnpeAearTh CrnocoObl NEHCTBUN B paMKaxX MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICUCTBUA B COOTBETCTBUM C M3MEHSAIOLIEHCA
cutyanuen. OOy4aromuics CMOXKET:

* OMpPENEIATh COBMECTHO C MEAAroroM M CBEPCTHUKAMM KPUTEPUU TIAHUPYEMbIX
PE3YIAbTATOB U KPUTEPUU OLICHKU CBOEH yueOHOU NEATEIbHOCTH,

* CHCTEMATHU3WPOBaTh (B TOM YHCJIC BBHIOMpPATh TIPUOPHUTETHHIEC) KPHUTCPHUH
MJIAHUPYEMBIX PE3YJbTATOB U OLICHKUA CBOEH JECATEIbHOCTH,

* OTOMpaTh MHCTPYMEHTHI ISl OLICHUBAHUS CBOEH AEATEIBHOCTH, OCYILECTBIISAThH
CAMOKOHTPOJIb CBOCH JEATENIbHOCTH B paMKax TMPEIJIOKEHHBIX YCIOBUH H
TpeOOBAHUIA,

* OILICHUBATh CBOIO JACATEIBHOCTh, APIYMEHTUPYS NPUYUHBI AOCTHXKCHUS WU
OTCYTCTBUS IJIAHUPYEMOTO Pe3yJIbTara;

* HAXOJUThb JOCTATOUHBIE CPEACTBA ISl BBIMOJHECHHUS YUYEOHBIX JCUCTBUNA B
WU3MEHSIOIIEHCS CUTYyaIK W/ WK TIPU OTCYTCTBUH TUTAHUPYEMOTO Pe3yJIbTara;

* paboTad Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AEATEILHOCTh Ha
OCHOBE aHaju3a W3MCHEHUW CUTyalluu Ui TIOJIYYCHHS 3arljIAaHUPOBAHHBIX
XapaKTEPUCTHK TTPOYKTa/PE3yNIbTaTa;

* YCTAHABJIUBATh CBSA3b MEXKJY MOJIYUYCHHBIMM XapPaKTCPUCTUKAMHM MPOAYKTa W
XapPaKTePUCTUKAMU TIpoliecca AEATEIbHOCTH W MO 3aBEPIICHUU JEATEIbHOCTH
Mpejyiarath M3MEHEHUE XAPAKTEPUCTUK MPOIECca AJIA MOJYUYEHUS YIyUIICHHBIX
XapPaKTEPUCTHUK MPOAYKTA,;

* CBEPATh CBOW JEHUCTBUS C LENbIO U MPU HEOOXOJUMOCTU UCIPABJIATH OIIUOKH
CaMOCTOATENBHO.

4. YMeHHE OLICHUBATh MPABWIbHOCTh BBITIOJHEHUS YUeOHON 3a/auu, COOCTBEHHbIC
BO3MOKHOCTH €€ pereHus. OOydaromuiics CMOXKET:

* OMPEACNATh KPUTEPHH TPABWIBHOCTA (KOPPEKTHOCTH) BBITIOJHEHUSA YUSOHOU
3a/1auu;



*  aHaNMM3UpOBaTh ®W  OOOCHOBBIBATH  TNPUMEHEHHWE  COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS /TS BHITIOJTHCHHS YUeOHOM 3a/1aUu;

* CBOOOJTHO TIOJTE30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSAMH OIICHKA M CaMOOIICHKH,
HCXOJIS U3 TICJTA ¥ UMEIOTIUXCS CPEJICTB, pa3finyasi pe3y/IbTaT v CIOCOOBI JCHCTBHI,
* OIICHWBATh MPOJYKT CBOCH ACATEIILHOCTH MO 3aJaHHBIM W/WJIM CaMOCTOSATEIHHO
OTIPENCIIEHHBIM KPUTEPHUSAM B COOTBETCTBUH C TIENTBIO ACATEIIBHOCTH,

* 00OCHOBBIBATh JOCTHKUMOCTH M BBHIOPAHHBIM CIIOCOOOM HA OCHOBE OIICHKH
CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIITHUX PECYPCOB;

» (UKCUpOBaTh W aAHAJM3MPOBATh JWHAMHKY COOCTBEHHBIX OOpa30BaTEIbHBIX
PE3YIbTATOB.

5. BnageHwe OCHOBAMHM CaMOKOHTPOJS, CAMOOLICHKH, MPUHATUA PCLUICHUWA H
OCYIIIECTBJICHUS OCO3HAHHOTO BbhIOOpa B yueOHOM MW  TO3HABATEIbLHOM
naearenbHoCcTH. OO0yUarOIMUNC CMOXKET:

* HAOMIOJATh M AHAJIM3UPOBATh COOCTBEHHYIO YUE€OHYIO U MO3HABATEIbHYIO
JEATENBbHOCTh W JIEATEBHOCTh  JAPYTHX  OOYyYaromuxcsi B TPOIECCe
B3aMMOTIPOBEPKH,

* COOTHOCHTh pe€ajbHBIC W TUIAHUPYEMBIC PE3YIbTAThl HWHAWBHUIYATbHOMN
o0Opa3oBaTeIbHOM NEATEILHOCTH U JIEIaTh BBIBOJIBI;

* MPUHUMATDH PEIICHAUE B YUCOHOW CUTYyali M HECTH 32 HETO OTBETCTBEHHOCTb,

* CAMOCTOSITENIFHO OTMPEACIIATH TPUUHMHBI CBOETO yCIeXa WK HEYCIeXa U HaXOUTh
CIOCOOBI BHIX0/IA U3 CUTYAITUH HEYCIIEXa;

* PETPOCTIEKTHBHO OMPEICIATh, KaKHe NEHCTBHS 10 PEIICHUIO yaeOHOH 3a1aun WiTH
mapaMmeTpbl ATHUX JCHCTBHHA TPUBEIHW K TOJIYYEHHIO HMMEIOMIETOCA MPOAYyKTa
yueOHOMN IeITENBbHOCTH,

* IEMOHCTPHUPOBATH TIPUEMBI PETYIIAIINN TICUXO(PU3NOIOTMICCKIX/IMOITMOHATBLHBIX
COCTOSIHUN 1151 mocTkeHns dexTa ycnokoeHus (YCTpaHEHUS SMOIMOHAIBHON
HanpspkEHHOCTH),  d(Pdexra  BocCTaHOBICHWA  (OCTAONICHUS  TPOSBIICHHMA
yromJieHus), od¢dexkra axTuBM3anuu  (MOBBIMICHUS TICUXO(PH3UOIOTHUECCKOM
PEaKTHUBHOCTH ).

Ilo3naBaTenbHble YY/]

OOyuatomuiics TOMYYAT BO3MOXKHOCTh Uil (POPMHUPOBAHUSA  CISAYIOTIHX
no3HaBateabHbIix YY1, 1. YMenue onpeaensaTe MOHATHSA, cO37aBaTh 000OIIEHHUS,
yCTaHABIMBATh aAHAJIOTHW, KIACCH(PUIMPOBATh, CAMOCTOSTEILHO BHIOMPATH
OCHOBAHWS W KPUTEPUHM I KiIacCH(PUKaAIMK, yCTaHABIWBATh TNPUUYHHHO-
CIICICTBCHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCYXKIAECHHE, YMO3aKITIOUCHHE
(MHIYKTHBHOE, ACMTYKTHBHOE, TIO AHAJOTHH) W JAenaTh BeBOABL. OOydaromuiics
CMOXKET:

* moAOWpaTh CJIOBA, COTMOMUMHEHHBIC KITFOUEBOMY CJIOBY, OMPEACISIONINE €T0
MPU3HAKKU U CBOMCTBA,



* BBICTPAWBATh JIOTHYECKYIO IIEMOYKY, COCTOSIIYIO W3 KJIFOUEBOTO CJIOBA H
COTIOTUMHEHHBIX €MY CJIOB,

* BBICIATH OOITMI MPHU3HAK JBYX WA HECKOJIBKHX TPEIAMETOB WM SIBJICHUH W
OOBSICHATH UX CXOJICTBO;

* 00BCIUHATH TPEIMETHl W SBJICHUS B TPYIIBI MO OMPEACTEHHBIM MPU3HAKAM,
CpaBHUBATH, KilaccuuimpoBats U 0000maTh (PaKT U ABICHUS,

* BBIJICNIATH ABJICHUE U3 OOILETro psiaa APYTrUX SBICHUN;

* OMPEACTATH 00CTOATEIHCTBA, KOTOPHIE TPEANIECTBOBAIN BOSHUKHOBEHHUIO CBSI3H
MEXY SABJICHUSIMH, W3 dTHUX 0OCTOATEILCTB BBHIIEIATH OTPEIEISIONTIE, CIOCOOHBIE
OBITH TPUUMHOMN TAHHOTO SBJICHUA, BBISBIIATH MPUYNHBI U CJICICTBYS SIBJICHUIA;

* CTPOUTH PACCYXACHUE OT OOIMMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM W OT
YACTHBIX SBJICHUH K OOIIHMM 3aKOHOMEPHOCTSIM,

* CTPOUTH PACCYXKACHUE HA OCHOBE CPABHEHUS TIPEIMETOB U SIBJICHUM, BBIJCIISS TTPH
3TOM OOIIHE MPU3HAKH;

* W3j1arath MONMYYEHHYIO HH(OPMAITHIO, MHTEPTIPETHPYS €€ B KOHTEKCTE PEIIaeMon
3a/1a4H;

* CaMOCTOSTENHHO YKa3biBaTh Ha WHGOPMAIMIO, HYXIAIOMIYIOCS B TPOBEPKE,
npeiarath ¥ MPUMEHATH CITOCO0 IPOBEPKH TOCTOBEPHOCTH HH(MOPMAITHH;

* BepOaTM30BaTh SMOITMOHAIEHOE BIICYATIICHHUE, OKa3aHHOE HA HETO MCTOYHUKOM;

* OOBSICHATH SBJCHUS, TPOIECCHI, CBSI3W W OTHOINCHHS, BBIABIISIEMBIE B XOJIE
MO3HABATEIILHON W MCCIIEA0BATENbCKOW ACATEIBHOCTH (IPUBOAUTHh OOBSICHEHUE C
u3MeHeHueM (OPMBI TIPEACTABICHUS, OOBACHATH, ACTATM3UPYA Win 00001Ias;
OOBSCHATH C 33/TaHHON TOUKH 3PEHU);

* BBHISBIATH W HA3bIBaTh TIPUUMHBI COOBITHA, SBJICHUS, B TOM YHCIIC
BO3MOKHBIE/HAaNOO0JIe€ BEPOSATHBIC TIPUUMHBI, BOZMOXHBIC TIOCTEACTBHUS 3aJaHHOM
MIPUYHHBI, CAMOCTOSATEIHHO OCYIICCTBIIAS MPUYUHHO-CIICICTBEHHBIN aHATH3,;

* JienaTh BBIBOJI HAa OCHOBE KPHUTHYECKOTO aHajW3a pPa3HbIX TOUYCK 3PEHUS,
MOATBEPKJAATh BBIBOJA COOCTBEHHOW apryMEHTAIlMEell WIH CaMOCTOSTENHHO
MOJTYYCHHBIMA TAHHBIMH,

2 . YMeH#ne co3/1aBarh, IPUMEHATHh U PEOOPa30BhIBATh 3HAKU W CUMBOJIBI, MOJICITH
¥ CXEMBI JJT4 PEIIeHUS yAeOHbBIX ¥ TTO3HABATEIBHBIX 3a1a4. OOyJaronuiicss CMOXKET:
» 0003HAaYaTh CHMBOJIOM M 3HAKOM TPEAMET W/WIN SBJICHUE,

* ONPEACTATh JIOTHWYECKHWE CBS3W MEXAY TMPEeAMETaMH W/ WIH SBJIICHHSIMH,
0003HaUYaTh JAHHBIC JJOTHIECKUE CBA3HU C TIOMOIIHIO 3HAKOB B CXEME;

* co3/1aBaTh aOCTPAKTHBIN WK PeaTbHBIN 00pa3 MpeaAMeTa W/ WITH SBJICHUS,

* CTPOUTH MOJICJTH/CXEMY Ha OCHOBE YCIIOBHIA 3aJaUd W/HJIH Cioco0a €€ pemeHus;

* CcO3/aBaTh BepOaNbHBIC, BEIIECCTBEHHBIE W WH(POPMAIMOHHBIE MOICITH C
BBIJICJIEHUEM CYIIIECTBEHHBIX XAPAKTEPUCTUK OOBEKTA Ul OMPEAECeHUs crnocoda
PENICHHs 3a]]a9¥ B COOTBETCTBHH C CUTYaITUEH;



* IpeoOpPa30BBIBATh MOJIEIH C LIEJIbIO BHIABJICHUS 00X 3aKOHOB, OMPEACIISIOIINX
JAHHYIO TIPEAMETHYIO 00J1aCTh;

* TIEPEBOJUTH CIIOKHYIO TIO COCTaBy (MHOTOACMEKTHYI0) HWH(GOPMAINIO W3
rpaduueckoro wiaum  (GOPMATU30BAHHOTO (CUMBOJIBHOTO) TIPEACTABIICHUS B
TEKCTOBOE U HA0OOPOT;

* CTPOWTH CXEMY, QITOPUTM JCUCTBHUS, HCHPABJISATh WJIH BOCCTAaHABIIMBATH
HEU3BECTHBIA paHEe AJIrOPUTM HA OCHOBE HMMEIONIETroca 3HaHUA 00 00BEKTe, K
KOTOPOMY TIPUMEHSACTCS aJITOPUTM

* CTPOUTH J10KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

* aHAJTU3UPOBATH/PedICKCHPOBATH OMBIT PaA3pabOTKM W peanm3alid yueOHOTO
MPOEKTa, HWCCIEIOBaHUA  (TEOPETUUYECKOTO, AMIMPUYECKOTO) HA  OCHOBE
MPEIOKCHHONW TPOOJIEMHON CHUTyalWy, TMOCTABICHHOW MW W/WIW 3aJaHHBIX
KPUTEPHUEB OIICHKH TIPOYKTa/pe3ynbTara.

3 CwmpicnoBoe uteHne. OOydarommuics CMOXKET:

* HaXOJUTh B TeKcTe TpeOyemyro wHGOPMAIHIO (B COOTBETCTBUH C MEISAMHU CBOEH
JESITETbHOCTH);

* OPUEHTUPOBATHCS B COJEPIKAHAM TEKCTA, TOHMMATh IEIOCTHBINA CMBICIT TEKCTa,
CTPYKTYPHPOBAThH TEKCT;

* YCTAHABJIMBATh B3AMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHH, ABJICHUH, MPOTIECCOB;
* PE3IOMUPOBATH TVIABHYIO UJIEKO TEKCTA;

* KPUTUYCCKH OIICHUBATHh COJIEPKaHUE U (POPMY TEKCTA.

4. ®opMHpPOBAHWE W PA3BUTHE IKOJIOTMUECKOTO MBINUICHHS, YMEHHUE TTPUMEHSThH
€ro B IIO3HABATEJIBHOM, KOMMYHMKATUBHOM, COLMAIBHOW IIPAKTUKE U
npodeccrHoHaIbHOM opueHTan. OOyJaromuics CMOXKET:

* OMpPENIETATh CBOE OTHOIIEHUE K MPUPOIHON Cpee;

* QHAJTM3UPOBATH BJIIMSHUE HKOJOTHUYCCKUX (PAKTOPOB HA Cpeay OOMTaHUS KUBBIX
OpPraHU3MOB;

* POBOANTH MPUINHHBIM W BEPOSITHOCTHBIN aHAJIM3 SKOJIOTHUECKUX CUTYaITHi;

* IPOrHO3UPOBATHh N3MECHCHUS CUTYAIHHA TIPA CMEHE JACHCTBUSA OJHOTO (hakTopa Ha
neicTere apyroro akTopa;

* PaCTIPOCTPAHSITH FKOJOTHICCKUEC 3HAHWA M y4aCTBOBATh B MPAKTHUCCKUX JEJIax 1Mo
3aIUTE OKPYKAOIIEH CPEIbI,

* BRIp@KaTh CBOE OTHONICHWE K MPUPOJC UEPE3 PUCYHKH, COUMHCHHS, MOJCIH,
MIPOCKTHBIE PAOOTHI.

5. PasButne MOTHBAIMM K OBJIAJICHUIO KYJIbTYPOH aKTHBHOTO HMCIIOIH30BAHUS
CIIOBapel U APYTrux MOMCKOBBIX cucTeM. OOYyUaroUicsa CMOKET:

* OMpPENEATh HEOOXOAUMbIE KIFOUEBbIC TOMCKOBBIE CJIOBA U 3aMIPOCHI;

* OCYIICCTBIIATHh B3aUMOJICHCTBHE C AJICKTPOHHBIMHU TTOMCKOBBIMH CUCTEMaMH,
CIIOBApsIMH,



* (opMUPOBaTH MHOXKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HMCTOYHHKOB IS
00BEKTHBHU3AIAN PE3YJIbTATOB IMOUCKA,

* COOTHOCHTH TIOJYYEHHBIC PE3YNbTAThl TOWCKA CO CBOSH JCATEIIBHOCTHIO.
KommyHnukaTuHbie YY/]

1. VYwmenme opraHu3oBHIBaTh y4eOHOE COTPYIHHYECTBO M  COBMECTHYIO
JEATEIBHOCTD C YUUTEIEM M CBEPCTHUKAMU; paboTaTh MHAUBUAYAIHHO U B TPYIITIE:
HaXOJUTh OOIee PENICHHEe W pa3pernaTh KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIMH U y4éTa WHTEPECOB;, (hOPMYIHMPOBATH, APTYMECHTHPOBATh W OTCTAHUBATh
cBoé MHeHHE. OOydarommics CMOXKET:

* OTMIPEACIIATh BO3MOKHBIE POJTM B COBMECTHOH JCATEIIHPHOCTH,

* UTPaTh OMPEACIIEHAYIO POJIb B COBMECTHOM NEATCTHHOCTH,

* MPUHUMATH TIO3UITHIO COOECETHNKA, TOHUMAs TTO3UIIHAIO IPYTOTO, PA3IMYATh B €TO
peun: MHEHWE (TOUYKY 3PCHHsI), AOKA3aTENbCTBO (apryMeHTHI), (haKThl; TUITOTE3HI,
AKCHOMBI, TCOPHH,

* OTIPENETIATH CBOU JACHCTBUS M ACUCTBHUSA MAPTHEPA, KOTOPHIE CIIOCOOCTBOBAIH WITH
MPETATCTBOBAIN MPOAYKTUBHOW KOMMYHHUKAITAH,

* CTPOWTH TO3WUTHBHBIC OTHOIICHHUS B TPOIECCe YUEOHOW W TO3HABATEIIBHOW
NESATEIIBHOCTH,

* KOPPEKTHO W apTYMEHTHPOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHUS, B AUCKYCCHH
YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, mepedpasupoBaTh CBOK MBICIH (BJIAJICHHUC
MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH),

* KPUTHYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM TTPU3HABATH
OIMMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €TO;

* IIpe/uTarath albTEPHATHBHOE PEIICHUE B KOH(IMKTHOW CHTYaIHW,

* BBIJICJISATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUU,

* JIOTOBAPWBATHCS O MPABWIIAX W BOMPOCAX ISl OOCYKIEHUS B COOTBETCTBHUH C
TMOCTABJICHHOW TIEPE]T TPYNIION 3aJ1aU€CH,

* OPraHWU30BHIBATh YUeOHOE B3aUMOEHCTBIE B TpyNIe (ONPEASsATh OOIHE eI ,
pacripenessaTh POJH, T0TOBAPUBATHCS APYT C APYTOM U T. 11.);

* YCTPaHATh B paMKaxX Juajora Pa3pbiBBl B KOMMYHHUKAIMH, OOYCIOBIICHHBIE
HEMOHUMAHUEM/HETIPUATAEM CO CTOPOHBI COOECemHHMKa 3amadd, (GopMbl WIH
COJIEp KaHMs TUAJIOTa.

2. YMeH#e 0CO3HAHHO UCTOJIb30BaTh PEUEBHIC CPEICTBA B COOTBETCTBHHM C 3a7auci
KOMMYHUKAIMKM JJIS BBIPAXEHUS CBOWX YYBCTB, MBICIICH W TMOTPEOHOCTEH IS
TUIAHUPOBAHUS W PETYJIAIIMA CBOCH JIEATEIHLHOCTH, BJIQJCHUE YCTHOW W
MUCbMEHHON PEUbIO, MOHOJIOTUYECKOW KOHTEKCTHON peubto. OOydaromuics
CMOXET:;

* OTIPENICIATH 33/1a4y KOMMYHUKAIIMA W B COOTBETCTBUM C HEH OTOMpATh PEUCBHIC
CpENCTBa,



* oTOMpaTh W UCIOJIb30BATh PEUYECBBIE CPEACTBA B MPOLECCE KOMMYHUKAIUU C
JPYTUMH JTIOAbMHY (TAAJIOT B TIape, B MaJIOH TPYIIE U T. 1.);

* TMPEACTaBIATh B YCTHOW WM TNHCHbMEHHOW ¢opMe pa3BEPHYTHIN TUTaH
COOCTBCHHOM JICATCIIPHOCTH,

* coOmoaaTs HOPMBI MyOJWUYHOM PEUH, PErIaMEeHT B MOHOJIOTEe M JHUCKYCCHHM B
COOTBETCTBUM ¢ KOMMYHUKATUBHOM 3aa4ei;

* BBICKA3bIBAaTh U 0OOCHOBHIBATH MHECHHE (CYKICHHE) U 3aNPAIIABATh MHECHUE
napTHEPA B paMKax JHaJIOra;

* IPUHUMATh PEUICHUE B XOJ€ IUAJIOra U COrJIaCOBBIBATH €0 C COOECETHUKOM;

* CO3/1aBaThb TMHUCbMEHHBIC KJIUIIUPOBAHHBIE W OPUTHMHAJBHBIE TEKCTHI C
UCIIOIb30BaHNEM HEOOXOAUMBIX PEUEBBIX CPEIICTB;

* WCMOJB30BaTh BepOalbHBIC CPEACTBA (CPEACTBA JIOTMUECKOW CBS3M) IS
BBIJICJICHUA CMbICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS,

* WCNOJIb30BaTh HEBepOalbHbiE CPEACTBA WM  HAIJISIJAHBICE MaTrepualibl,
MOATOTOBJICHHBIE/ OTOOPAHHBIE TIO/T PYKOBOJICTBOM YUHTEIIA,

e JleJaTh  OLICHOUHBIA BBIBOJ O JOCTHXKCHHUM 1AM  KOMMYHHUKAIUW
HEMOCPEACTBEHHO  TOCJIE  3aBEpIICHUA KOMMYHHMKATHUBHOTO  KOHTakTa W
00OCHOBBIBATh €rO.

3. ®opMUpOBAHME W PA3BUTHUE KOMIIETEHTHOCTHM B O0O0JIaCTH HCMOJIb30BAHUA
WH(GOPMAIIMOHHO  -KOMMYHMKAIIMOHHBIX  TexHomorud  (manmee —  UKT).
OOyuaromuiics CMOXKET:

* TICJICHANMPABJICHHO WCKATh M WCIOJIb30BaTh WH(POPMAIMOHHBIC PECYPCHI,
HEOOXOIMMBbIE TS PEIICHUS YUYEOHBIX U TPAKTHUECKHUX 3a/1a4, C OMOIIBIO CPE/ICTB
HKT;
* BBIOWpaTh, CTPOUTH W UCITOJIb30BATh aJICKBATHYIO HH(OPMAIIMOHHYIO MOJCITD JIJIS
nepenayd CBOMX MBICICH CPEJACTBAMHU €CTECTBEHHBIX M (DOPMAJIBHBIX S3BIKOB B
COOTBETCTBHHU C YCIOBUSIMU KOMMYHHUKAIINH,

*  BBJACHATh WHGPOPMANMOHHBIA aCMEKT 3a7aud, OINEPUPOBATh JIAHHBIMH,
UCIOIb30BaTh MOJECIb PEIICHUS 33/1a4u;

* WCIIOJIh30BATh KOMIBIOTEPHBIC TEXHOJIOTHH (BKJIFOUAst BRIOOP aJICKBATHBIX 3a/1aue
WHCTPYMEHTAJILHBIX TIPOTPAMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB) JUTA PEIICHUS
WHO)OPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX YYeOHBIX 3a7ad, B TOM YHCIIE:
BBIYKCIICHAC, HAMHMCAHWE THUCEM, COYMHEHWH, MOKIAf0B, pedeparoB, CO3AaHHE
MPE3ECHTALUK U JP.;

* UCTIOTb30BaTh HH(POPMAITHIO ¢ YUETOM dTHUCCKUX W TIPABOBBIX HOPM;

* cOo3/1aBaTh WH(POPMAITMOHHBIC PECYPCH PA3HOTO THIA W U PA3HBIX ayJaUTOPHM,
cobmonats  WHGOPMAIMOHHYID THTHEHY W TpaBwia  WHOOPMAIMOHHON
0€30MacHOCTH.

IIpeameTHbIE pe3yIbLTATHI



OOyuatomuiics TOMYYUT BO3MOXKHOCTH Uit (POPMUPOBAHUSA  CIIETYIOIIHX
MPEAMETHBIX PE3YJIBTATOB!

* 3HAHWA O TPUPOJIC BAKHEHINMUX (PU3MUECCKUX SBJCHUN OKPY’KAIOIIETO MHUpPA H
MOHVUMAHUE CMbICTa (PU3MUYECKUX 3aKOHOB, PACKPBIBAIOMINX CBSI3b W3YUYEHHBIX
SIBIICHUM

* YMEHHUA NOJIB30BATHCA METOJAMU HAYYHOTO WCCIIEAOBAHUA SABJICHUWA NPUPOJBI,
MPOBOAUTh  HAOMIOACHUSA, T[UIAHUPOBATh W BBIMOJHATH  HKCIEPHUMEHTHI,
o0pabaTeiBaTh Pe3yJibTaThl U3MEPECHUM, MPEACTABIATh PE3YJIbTAThl UBMEPEHUN C
MOMOIIEI0 Tabmuil, rpadukoB U (HopMmys, OOHAPYKHBATh 3aBUCHMOCTH MEXKTY
(uznueckUMu  BeTWUMHAMH, OOBACHATH TOJIYYCHHBIE PE3YJbTaThl W JENIaTh
BBIBO/IbI, OLICHUBATh TPAHULIBI IOTPEIIHOCTEN PE3YIBTATOB U3MEPEHU N,

* YMCHHS TIPUMEHATH TCOPETHUCCKUE 3HAHWS TO (PUM3WKE HA TPAKTHKE, peIiaTh
(uszndeckue 3a1aun Ha MPUMEHEHNE TIOTYUCHHBIX 3HAHMIA,

* YMEHUA U HAaBbIKA MPUMEHATH MOJYUYCHHbIC 3HAHUS 1J1s1 OOBACHCHUS MPUHIUIIOB
JEUCTBUSA BAKHEWIINX TEXHUUYECKUX YCTPOWCTB, PEIUEHHUA MPAKTUUYECKHUX 3a1a4
MOBCEIHEBHOM KU3HU, 00ecrieueHns 0€30MacHOCTH CBOEH JKHU3HU, PALIMOHAJIBHOTO
MPUPOIONOJIB30BAHUA U OXPaHbl OKPY KAKOLUEN CPEIbL,

 (hopmupoBanue yOEKACHUS B 3aKOHOMEPHOM CBSI3W M TIO3HABACMOCTH SIBJICHUI
MPUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUA, B BBICOKOW LIEHHOCTH HAyKH B
Pa3BUTHUU MATEPUAIBHON U JyXOBHOU KYJIBTYPBI JIFOAEH,

* Ppa3BUTHE TEOPETHUYECCKOTO MHBINIICHHS HAa OCHOBE (DOPMHUPOBAHUSA YMEHUH
ycTaHaBiauBaTh (hakThl, pa3MuaTh TPWYHUHBI W CJICACTBUS, CTPOUTH MOJCITH H
BBIJIBUTATh THIOTE3bI, OTHICKMBATH ®  (HOPMYJIHUPOBATh  JIOKA3aTEIbCTBA
BBIJIBUHYTHIX  THUMOTE3, BBIBOAUTh W3  OKCICPUMEHTAIBHBIX  (PAaKTOB W
TEOPETUUECKUX MOJCIICH (PH3NIECKUE 3aKOHBI,

* KOMMYHUKATUBHBIE YMEHUA: JTOKIAABIBATh O PE3YJbTAaTaX CBOErO UCCIIEIOBAHMA,
Y4acTBOBATh B JUCKYCCHM, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BATh
CIPABOYHYIO JIUTEPATYPY W APYTHE UCTOYHUKH WHOOpMAIHH.



II. Coaepxanue yueOHOro rpeaMera
(mpakTH4YecKasi 4YACTh Y4YeOHOr0 COJAep:KaHUS TmpeaMeTa YyCUJIeHa
MaTepHuaJbHO-TeXHn4Yeckoil 0a3zoii uneHTtpa «Touka pocra», HCHOJIL3YeMOro
AJI peaju3auuu 00pa3oBaTeIbHBIX MPOrpaMM B paMKax MpernoaaBaHus
(110737187

PDusuka u pusnyecKkne MeToAbl U3y4eHHUs1 NPUPOIbI

dusnka — Hayka o npupoje. Habmoaenue u onucanue (QU3HYCCKHX SBJICHHH.
Ouznueckue npubopbl. Ouznueckre BEIUUMHBI U WX u3Mepenue. [lorpemmHocTu
U3MEPEHUM.

MexayHapoanas cuctemMa eauHull. HayuHwiii MeTron no3HaHus. DOuzndeckuit
AKCHOEPUMEHT U

¢dusnueckas Teopusa. Hayka u TexHHKA.

ldeMoHCcTpanuu (¢ ucnoJib30BaHueM 00opyaoBaHusi «Touka pocray)
Habmoneane ¢u3nueckux sBIICHHMH: CBOOOTHOTO MaACHHUS T, KojacOaHui

MasTHUKA,
MPUTSHKEHUE CTAJTbHOTO T1apa MarHUTOM, CBEUEHUE HUTH AJICKTPUUECKOW JIAMITHI.
Ousnyeckue

puOOPHI.

JlabopaTopHbie padoThl U ONBITHI (€ HUCMOJIb30BaHUEM 00opyaoBaHua «Touka

pocra») OnpeneneHUe LEHbI JACJICHUS IIKAJIbl HW3MEPUTEIILHOrO Mpudopa.
H3mepenue nmvHBL.

Hamepenue oObeMa JKUAKOCTH U TBEPIOTO Tena. Mzmepenne TemmnepaTyphl.
MexaHnn4yeckue iBJICHUS

Kunemarnka J/lnHamuka

3aKOHbl COXPAHCHHMS HUMIyJbCa M MEXAHWYECKOW »Heprun MexaHHuecKue
KOJICOAHHUS U BOJIHbI

Mexannueckoe ABmkeHUE. OTHOCHUTENBbHOCTh JBWKeHHs. Cucrema oTcuera.
Tpaekropusa. Ilyte. IlpsAMonuHeliHOe paBHOMEpHOE JBHxKeHUE. (CKOpPOCTH
PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBUKEHUS. METOAbl HU3MEPEHHUsS PACCTOAHMS,
BPEMEHH U CKOPOCTH.

HepaBHomepHoe JBUKECHHUE. MrHoBeHHas CKOPOCTb. Y ckopeHnue.
PaBHoyckopennoe apmxenue. CpoboaHoe manenue tei. ['padukn 3aBHCUMOCTH
MyTH U CKOPOCTH OT BPEMEHMU.

PaBHOMEpHOE ABMKEHME MO OKPYKHOCTH. [lepuoa u yactora oOpalieHus.
SBnenue naepuuu. [lepsriii 3akoH HeroTona. Macca tena. [1noTHOCTE BemecTsa.
MeTto bl U3MEPEHHS MACCHI U TUIOTHOCTH.

Bzaumopeiicteue Ten. Cuna. [IpaBuiio ciokeHus CHIL.

Cuna ynpyroctu. MeTopl U3MEPEHHS CUITHI.



Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.

Cuna TsxecT. 3aKOH BCEMUPHOTO TATOTEHUA. MICKYCCTBEHHbBIE CITyTHUKU 3€MJIH.
Bec Tena. HeBecomocTs. ['eonieHTprUeCcKas U reTMOLEHTPUYECKAS CUCTEMbI MUPA.
Cuna TpeHus.

MomeHT cuitbl. YCIIOBUS PaBHOBECHsS pbluara. LeHTp TsbkecTw Tena. Y CIOBHS
pPaBHOBECHS TEJ.

Nmnysnbe. 3akoH cOXpaHEHUs UMITYJibca. PeakTUBHOE ABUKEHKE.

Pabora. MomHocts. Kunernueckas oHeprus. lloTeHuumanpHass  SHEpTUs
B3aUMOJICHCTBYIOIIMX TE. 3aKOH COXPAHEHUsA MEXaHWYECKOH 3Hepruu. [Ipocthie
Mexanu3Mbl. KoadpuimeHT nome3Horo aeicTBrda. MeTombl U3MepeHus YHEPTHH,
padOThl ¥ MOIIIHOCTH.

JlaBnenue. AtmocdepHoe maBieHHE. MeToapl HM3MEPEHHS JaBIICHHA. 3aKOH
[Tackana. ['mapaBnuueckre MalliiHbl. 3aKOH ApxyuMena. Y CJI0BUE MJIaBaHUS TEJ.
Mexannueckre koneOanus. [lepuon, yacTora u amrumTyaa koiebanuit. [lepuon
KOJICOAHWH MaTEMATUYECKOTO U MPYKUHHOTO MASTHUKOB.

Mexannueckre BOJHbBI. J[JTMHA BOJHBI. 3BYK.

leMoHcTpammu (¢ ucnmoJib3oBaHueM obopynoBanuss «Touka pocray)

PaBHoMmepHOoe mnpsaMoauHeilHoe  ABWKeHHE. (OTHOCHUTEIBHOCTh  JIBMIKCHHAL.
PaBHOYCKOpPEHHOE IBUKEHHE.

Hanpasnenue cKOpOCTH MPU PAaBHOMEPHOM JIBHKEHHMH T10 OKPY>KHOCTH. SIBIICHHE
nHepuuu. BzanmopaencTeue Ted.

3aBUCHMOCTH CHIIBI YIPYTOCTH OT JAe(hopMaIvu Npy>KUHEI.

Cnoxenne cun. Cuna tpenua. Bropoii 3akon HetoTona. Tperuii 3akoH HeroToHa.
HesecoMocTs.

3aKOH COXpaHEHUA UMITyjbca. PeakTHBHOE IBHIKECHUE.

HN3mMenenne sHEpTHUM Tella MPH CoBepIieHUH padoThl. [IpeBpaliieHusa MeXaHNYECKOM
SHEPTHH U3 OTHOMN (DOPMBI B APYTYIO.

3aBUCUMOCTD JABJICHUS TBEPAOTO TeJla Ha OMIOPY OT ACUCTBYIOIIEH CHUITBI U
miomaau ornopsl. OOHapyKeHHe aTMOC(HEPHOTO AaBICHHUS.

H3mepenne atMmocdepHOTO HaBiaeHUS OAPOMETPOM - AHEPOUIOM.

3akon [lackans.

I'mapasnuueckuii npecc.

3akoH Apxumena.

[IpocThie MEXaHU3MBI.

Mexannueckre KoaeOaHus.

MexaHn4eCcKrUe BOJTHBI.

3BYKOBBIE KOJICOaHUS.

VY cioBrs pacipoCTpaHEHUS 3BYKa.



JlabopaTopHbie padoThl U ONBITHI (€ HUCMOJIb30BaHUEM 00opyaoBaHua «Touka
pocta») Mzmepenne ckopoCTH PaBHOMEPHOTO JIBHYKCHHS.

N3yueHue 3aBUCUMOCTH NIyTH OT BPEMEHM MPU PABHOMEPHOM M PABHOYCKOPEHHOM
JIBWOKCHUN  M3MepeHHe  yCKOpEeHHA  MNPSAMOJWHEHHOTO  PaBHOYCKOPEHHOTO
JBYKCHUA. M3MepeHne Macchl.

HN3mepenue mIioTHOCTH TBEPAOTO TENa.

HN3mepenne mIoTHOCTH JKUJIKOCTH.

H3mMepenue CHiibl JMHAMOMETPOM.

CrnoxeHue cujl, HalTPaBJICHHBIX BJIOJIb OJHON MPAMOM.

CroxeHue CHJI, HampaBICHHBIX MO/ YTJIOM.

HccnenoBanme 3aBUCHMOCTH CHJIBI TSXKECTH OT MACChl TEa.

HUccnenoBanne 3aBUCMMOCTH CHJIBI  yOPYrOCTH OT YJ/UIMHEHWS MOPY>KUHBI.
HN3mepenne )KeCTKOCTH NPy KUHBI.

Hccnenosanue cuitbl TpeHUs CKoJIbkeHHs. M3aMepenne kordduimenra TpeHus
CKOJIb>KCHUA.

HccnenoBanue ycimoBrid paBHOBECHA phlyara.

Haxosxnenue nenTpa TSKeCTH ITOCKOTo Tea.

Brruncnenne KII/] HaKIIOHHOM TJTOCKOCTH.

HN3mepeHne KHHETHUECKOM SHEPIrUM Tea.

HN3mepenne n3aMeHeHrs MTOTCHIMAIBHON SHEPTUM TENa.

HN3mepenne MOIHOCTH.

H3mepenne apxuMenoBon CHIIHI.

H3yuenne ycrnoBuil iiaBaHus TEJ.

N3yueHne 3aBUCUMOCTH TIepHo/ia KoJeOaHW MasTHUKA OT JJIMHBI HUTH.
HNamepenune yckopeHrs ¢BOOOIHOTO MAaJACHUS C MOMOIIBIO MAaSTHHKA.

N3zyuenne 3aBUCUMOCTH TIeprUo/ia KoyieOaHr rpy3a Ha MPYKUHE OT MacChl rpy3a.
BrINyCKHUK Hay4HTCA:

* pacro3HaBaTh MEXAHMUYECKHE SBJICHHS M OOBSACHATH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOWCTBA WJIA YCJIOBUS MNPOTCKAHWUS OSTUX SBJICHUU:
PaBHOMEPHOE W PaABHOYCKOPEHHOE TMPSIMOJIMHEHHOE MABIKEHHE, CBOOOIHOE
MaJCHAE TEJI, HEBECOMOCTh, PABHOMEPHOE JIBMIKCHHUE MO OKPY>KHOCTH, WHEPIIUA,
B3aMMOJICHCTBUE TEJ, Nepeaadya JaBJICHUS TBEPABIMU TEJIAMH, KUIKOCTAMU H
razamMu, arMocepHOE JIaBJICHHWE, IUIaBaHHWE TEJI, PABHOBECHE TBEPIBIX TEI,
KoJiebaTenbHOE JBMXKEHHUE, PE30OHAHC, BOJTHOBOE JIBUKEHHUE,

* OINHCHIBATh HM3YYCHHBIC CBOWCTBA TE W MEXAHWYECCKHUE SBJICHHS, HCIOJIb3YS
(bM3MYeCKHe BEIIMYUHBI. IMYTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IUIOTHOCTH
BEIIECTBA, CHJIA, JABJICHUE, MMITYJIbC TEJIa, KHHETUYECKAsA SHEPT U, MOTCHIMAIbHAA
SHEpPrusd, MexaHuueckas paborta, MexaHuwdeckasa wmoiHocTs, KIIJ[ mpoctoro
MEXaHHU3Ma, CHJia TPEHUA, aMIUTMTYAa, TIEPHOJI M YacTOTa KOJAeOaHu, IJIMHA BOJIHBI



U CKOpPOCTh €€ PpacmpoCTPpaHECHMs, MpPUW ONUCAHUM MPABWIBHO TPAKTOBATH
(uzudeckuii  CMBICT HMCHOJB3YEeMbIX BEIUYWH, WX OOO3HAUEHWUA W CAWUHUITHI
U3MEPCHUS, HAXOAUTh (hOPMYJTBI, CBA3BIBAIONINE TAHHYIO (PH3UIECKYIO BETMUNHY C
JPYTUMH BEJTMUMHAMMU,

* QHAJIM3UPOBATh CBOMCTBA TEJI, MEXAHUUECKHUE SIBJICHUS U MPOLIECCHI, UCHOJIb3Ys
(hm3nueckue 3aKOHbBI ¥ MPHUHITATIBL. 3aKOH COXPAHCHUS YHEPTHH, 3aKOH BCEMHPHOTO
TATOTEHUs, paBHoAcHcTByromas cwna, I, II w III 3akonsl HeroToHa, 3akoH
COXpaHEHMS UMITyJbca, 3aK0oH ['yka, 3akoH Ilackains, 3akoH ApxuMena; npu 3TOM
pa3auvaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA M €T0 MAaTEMATHYECKOE BHIPAKCHHE,
* pa3IMYaTh OCHOBHBIE MPU3HAKA U3YUCHHBIX (PH3UUECKUAX MOJIEIICH: MaTepraibHAs
TOYKA, MHEPIUAIbHAS CUCTEMA OTCUETA;

* pemiath 33434y, MCTOJB3YsA (PU3MUECKUEe 3aKOHBI (3aKOH COXPAHECHHS YHEPTHH,
3aKOH BCEMHMPHOTO TATOTEHWA, NpuHLMN cynepro3uunu cui, [, II u Il 3akoHbI
HrroToHa, 3aKOH coXpaHeHUA UMITYyJibCa, 3aKOH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u GopMyJIbl, CBA3BIBAIONIHE (PU3NUECKUE BEIMUNHBI (TIYTh, CKOPOCTb,
YCKOpPEHHE, Macca Tella, MJIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, MUMIMYJIbC TeEa,
KMHETUYECKAs HHEPrus, TNOTCHUMAJbHAS JHEPrus, MeEXaHudyeckas padorta,
MexaHudeckad MoIHocTh, KII/[ mpocTtoro Mmexanusma, cuia TPEHHUS CKOJIbKECHUS,
aMIUIUTyAa, TEPUOJ M 4YacToTa KojeOaHWM, [JMHA BOJHBI M CKOPOCTh €&
pacnpoCTpaHEHHs1): Ha OCHOBE aHAIM3a YCJIOBWA 3aJa4d BBIACTATH (PU3UUECKHC
BEJTUUMHBI U (POPMYJTBI, HEOOXOTUMBIE JIJIS €€ PEIICHUS, U IPOBOAUTH PACUETHI.
Buinycknuk noyyum 603MOMCHOCIb HAYYUMbCSL:

* UCNOJIB306AMb 3HAHUS O MEXAHUYECKUX SABICHUSAX 6 NOBCEOHEGHOU HCUHU OJIs
obecnevenus 6e30nacHOCMU npu obpaweHuu ¢ npudopamu U MmMexHUYeCcKUMU
yempoicmeamu, OJisi COXpaneHus 300p08bsi U COONIOO0CHUS. HOPM IKOJIOCUHECKO2O
nogeoenust 8 OKpycarueli cpeoe;

* NpUEOOUMb NPUMEPLl NPAKMUYECKO20 UCNOTIb30GAHUS (HU3UYECKUX 3HAHUL O
MEXAHUYeCKUX SAGNeHUSX U PUUYECKUX 3aKOHAX, UCNOTIb308AHUS 80300HOGISAEMbIX
UCMOYHUKOG DHEP2Ul; IKOA0SUYECKUX NOCIeOCMEULl UCCIE008AHUS KOCMUYECKO20
npoCMpancmed;

* paznuyame 2paHuybl NPUMEHUMOCMU PUIUYECKUX 3AKOH08, NOHUMAMb 8CEOOUUT
xapaxmep (yHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOT dHepaul,
3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH 6CEMUPHO2O MALOMEHUS) U 0SPAHUYEHHOCb
UCNONIL30BANHUS YACMHBIX 3aKOHO8 (3axoH 1'yra, 3axkon Apxumeoa u 0p.);

* NpuéMam NOuUcKka u GopMyIuUpoSKU O0KA3AMENbCME GbIOGUHYMbBIX cUNOME3 U
MeopemudecKux 8b180008 HA OCHOBE SIMNUPUYECKU YCMAHOBIEHHBIX (haKmOoe,

* HAX00UMb AVEKBAMHYIO NPEOIONCEHHOT 3a0aye huzuiecKyro Mooeb, paspeutans
npobiemy HA OCHOBE UMEIOWUXCS 3HAHUL NO MEXAHUKE C UCNOJIb308aHUEM



MAMeMamu4ecKoeco annapamad, OYeHU8amsv pPearbHOCMb NOJYYEHHOSO0 3HAYEHUS.
Guzuveckoil enudUHbL.

MoaekyasipHas ¢gusnka ¥ TepMOIUHAMUKA

CtpoeHue U CBOMCTBA BEIIECTB TEMIOBBIC SABIICHUSA

Crpoenue BemiecTBa. TemaoBOe MBMKEHUE aTOMOB W MOJIEKYJ. BpoyHOBCKOE
newkeHne. Jnddysusa. B3aumoaelictBue vacTuIl BemecTBa. MoJelIn CTPOCHUS
ra3oB, ®KUJKOCTEH U TBEPBIX TEI U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX
MOJIEJIEN.

TenmoBoe npuxenne. TemnoBoe paBHoBecue. Temmeparypa u ee uamepenue. CBs3b
TEMMEPATYPhl CO CPEHEN CKOPOCTHIO TEMIOBOTO Xa0TUUECKOTO ABUKEHUS YaCTHIL.
BuyTtpennsis sHeprus. Pabora W Temionepenaya Kak CrnocoObl HM3MEHEHUS
BHYTPEHHEH sHepruu teyia. Buabl Temuionepeiauun: TEMIONPOBOIHOCTb, KOHBEKIIMS,
uznydyeHue. KomnuecTBo TEIIOTHI. Y AeNbHASA TEIJIOEMKOCTh. 3aKOH COXPAHCHHS
SHEPTUM B TEIJIOBBIX MPOIECCaX.

HUcnapenne n konaeHcanua. Haceimenubii nap. BiasxkHocTe Bo3ayxa. Kunenwue.
3aBUCHMOCTb TEMIIEPATYPbl KUNIEHUA OT JaBjicHus. [1naBiaeHue u kpuctaiu3aius.
VY nenbHad TemiaoTa MIaBJICHUS U mapooOpa3oBaHus. Y AeibHAS TEIUIOTA CrOPaHUA.
Pacuert konuuecTBa TEMIOTHI MPU TEMITIO0OMEHE.

[Ipuanunel  pa®oThl TEIUIOBBIX aABurarenei. I[lapoBas typOuna. J[Buraremnn
BHYTpeHHero cropanud. PeaktuBHbiid nsurarens. KIIJ TemmoBoro asurarens.
OObsicHeHWE YCTPONCTBA U MPUHIIMIA JSHCTBUS XOJOANIbHUKA.

[IpeoOpa3zoBanusi  SHEPruM B TEIUIOBBIX  MAalllMHAX.  JKOJIOTHYECKUE
poOJIEMbI UCTIOb30BAHUS TEIJIOBBIX MAIIIUH.

ldemoHcTpanuu (¢ ucnoJib3oBaHueM oOopyaoBanusi «Touxa pocray)

Cxumaemocts ra3oB. J(uddysus B razax m xmakoctsax. Mojenb XaoTHUECKOTO
JBUKECHHS MOJIeKyJl. Mojienb OpOYHOBCKOTO JIBUXKCHMUS.

CoxpaHnenne 00BeMa JKHAKOCTH TPWU U3MeHeHWH ¢Gopmbl cocyna. CreruieHue
CBHHUOBBIX LHWJIMHAPOB. [ [pUHIIMIT NEHCTBHAS TEPMOMETPA.

N3meHeHne BHYTPEHHEW »HHEPrUM Tejla TPU COBEPIICHUH PadoThl WU TP
Temionepeaadye. TermnonpoBOAHOCTh PA3IMUYHBIX MaTepuaaoB. KOHBEKLHSA B
YKUJIKOCTAX W razax. Termmonepenaya myTemM u3iaydeHUs.

CpaBHeHUE YIETbHbBIX TEIJIOEMKOCTEN Pa3IMUHbIX BEUIECTB. SIBJICHUE UCTAPEHMUS.
Kunenue Boasr.

[TocTossHCTBO ~TeMIeparypbl KHMNEHHUS JKUAKOCTH. SIBJICHWS TIIABJICHUA U
KPUCTAJUTU3aLUH.

HN3mepenne BIIAXKHOCTH BO3JyXa MCUXPOMETPOM WJIA TUTPOMETPOM. Y CTPOHUCTBO
YETBIPEXTAKTHOTO JIBUTATEsd BHYTPEHHETO CrOpaHus. Y CTPOMCTBO MapOBOM
TypOUHBI



JlabopaTopHbie padoThl U ONBITHI (€ HUCMOJIb30BaHUEM 00opyaoBaHua «Touka

pocra») HcciaenoBaHve HM3MEHEHHS CO BPEMEHEM TEMIEPATyphl OCThIBAIOIICH
Bojbl. M3yueHme sBiaeHus TermiooOMeHa. M3mepeHne yaeabHOM TEMIOEMKOCTH
BelllecTBa. M3MepeHue BIaKHOCTH BO3AyXa.

Uccnenoanne 3aBUCMMOCTH 0O0ObeMa ra3a OT JIaBJICHHS MPU MOCTOAHHOM
TeMmeparype.

BrimmycKHUK HAYyUWTCA:

* pPacrno3HaBaTh TEIUIOBHIE SIBJCHUA U OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCIIOBHS TIPOTEKAHWS OTHX sABJCHWHA: auddys3ns,
U3MEeHEeHNEe 00bEMA TeNl TP HarpeBaHWH (OXJIKICHUHN), OOJbINAs CKUMAaeMOCTh
ra3oB, Majas CKMMaeMOCThb JKMAKOCTEH WU TBEPABIX TEJ, TEIUIOBOE PABHOBECHE,
UCIIApECHHUE, KOHJICHCAILIWA, TUIABJICHUE, KPUCTAJUIM3ALMS, KHUMEHUE, BJIAXXHOCTh
BO3/YXa, Pa3IuUHbIC CIOCOOBI TEIIIONEPEIavu;

* ONUCHIBATh M3YUECHHBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHHUS, HCIOJb3Ys
(puzrUecKkre BEMMUMHBI: KOJIMYECTBO TETUIOTHI, BHYTPEHHSS YHEPTHS, TEMIIEPATYPa,
yAelbHAsA TEIUIOEMKOCTh  BEIECTBA, VYACIbHAsA TEIUIOTAa IUIABJCHUS U
nmapooOpa3oBaHus, yACNbHAs TEIJIOTa CropaHus TOINWBA, KOd(dHUIMECHT
MOJIE3HOTO JICUCTBUA TEIIOBOTO JABUTATENS; TPU OMTMCAHUU MPABUIHLHO TPAKTOBAThH
(u3uUecKkuii  CMBICT HMCTOJIb3YeMbBIX BEITUYWH, WX OOO3HAUECHWUA W CIAWMHUITHI
WU3MEPCHUS, HAXOAUTh (POPMYJIBI, CBA3BIBAIONINE NAHHYIO (PH3UIECKYIO BETMUNHY C
JPYTUMH BETMUNHAMU,

* QHAJIM3UPOBATh CBOMCTBA TEJI, TCIJIOBBIC SIBJICHUA U MPOILECCHI, UCTIOIb3YS 3aKOH
COXpaHEHUS] SHEPTHH, Pa3INYaTh CIIOBECHYIO (DOPMYITHUPOBKY 3aKOHAa M €ro
MaTEeMaTHUYECKOE BHIPAKEHNUE,

* pa3iMyaTh OCHOBHBIC MPU3HAKK MOJIENICH CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIABIX
TEN,

* pelaTh 3a/1a4d, UCIOJIb3Ys 3aKOH COXPAHCHHS SHEPTUHU B TEILJIOBBIX MPOIECCAX,
dopmynbl, cBs3pIBatOMUC (PU3MUECKHE BEITUYWHBI  (KOJIWYECTBO  TETUTOTHI,
BHYTPEHHSS SHEPIUs, TEMIEPATypa, yeIbHas TEIIOEMKOCTh BEIIECTBA, YAEIbHAA
TEIJIOTA TUIABJCHUS W NapooOpa3oBaHMs, yAENbHAs TEIJIOTa CrOpaHUs TOIUIMBA,
Kod(ppunMeHT mose3HOr0 ACHCTBUS TEIIOBOTO JBHUTATENs). HA OCHOBE aHAIW3a
YCIIOBHSA 3aJa9H BBIJEIATH (PU3NUECKUE BETUINHBI U (POPMYJITBI, HEOOXOTUMBIE IS
€€ peIlICHHS, U TPOBOAUTH PACUETHI.

BuinyckHuk noayuum 603MONCHOCb HAYYUMbCSL!

* UCNONBL306AMb 3HAHUSL O MENJIOBbIX SBNECHUSX 6 NOBCEOHEGHOU JICUSHU OIS
obecnevenuss 6e30nacCHOCMU Npu odpaweHuu ¢ npudopamu U MmMexHUYeCKUMU
yempoicmeamu, OJisi COXPAHEHUs: 300P08bsi U COONOOEHUS HOPM DKOJIOCUHECKO2O
nogeodeHus: 8 OKpyJlcaioweli cpeoe; NPUsOOUMs NPUMeEPbl dKOJIOSUYECKUX



nocireocmesuii pabomel ogueameneti euympenuneco ceopanus (/[BC), mennoguvix u
2UOPOINEKMPOCMAH YU,

* NPUEOOUMb NPUMEPbl NPAKMUYECKO20 UCNOTb30GAHUS HU3UYECKUX 3HAHUL O
MenJloBbIX SIGIEHUSIX,

* pazIuyame 2paHuYbl NPUMEHUMOCIU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeOOUUT
xapaxmep (yHOAMEHMATbHBIX QU3UYECKUX 3AKOHOE (3AKOH COXPAHEHUs SHEP2Ull 8
MenJo8bIX NPOYECCax) u 02PAHUYEHHOCHb UCNOTIb308AHUS YACHBIX 3AKOHO8;

* NpuéMam NoucKka u GopmMyIuUposKU OO0KA3AMENbCME GblOGUHYMbBIX CUNOME3 U
mMeopemudecKux 8b180008 HA OCHOBE SIMNUPUYECKU YCIMAHOBTICHHBIX (haKmMOoe,

* HAXOOUMb AOEKBAMHYIO NPEOIOJNCEHHOT 3a0aye husudecKyo Mooeinb, paspeudams
npoobIemMy Ha OCHOBE UMEIOWUXCS 3HAHUL O MENI0BbLX SIBNEHUSX C UCNOTIb308AHUEM
Mamemamuyecko2o annapama u OYyeHusams peanbHOCmb NOAYYEHHO20 3HAYEHUS]
Guzuveckoil enudUHbL.

DJleKTprUYecKHe U MATHUTHbIE SIBJICHUS

OJNIeKTpUYECKUE SBJICHUSI MarHuTHbIE ABJICHUSA DJIEKTPOMArHUTHbBIE KOJICOAHUS U
BOJIHBI ONTUYECKUE SBJICHUS

OnekTpu3almsa Ten. ODJeKTpUYeckuil 3apsaa. J[Ba BuUaa >JIEKTPUUYECKHUX 3apsoB.
B3aumoneiicTBre 3apsaa0B. 3aKOH COXPAHECHHS HJICKTPUUYECKOTO 3aps/ia.
DnekTpudeckoe nose. J[eicTBre 3MeKTPUUECKOTO MO Ha SJIEKTPUUECKUE 3aPs/Ibl.
[TpoBOAHUKY, NUSIEKTPUKHA U MOTYTPOBOTHUKHY.

[TocTosgHHBIA >CKTPUYECKA TOK. MCTOUHMKM MOCTOSSHHOTO TOKa. JledcTBus
anekTpuueckoro Toka. Cuna toka. HanpsiokeHue. DaeKTpuueckoe COMPOTUBIICHHUE.
OnekTpuyeckass 1enb. 3akoH Oma [aad  ydyacTka  BJICKTPUYECKOH  Iemu.
[TocnenoBarenbHOE W TNaApaUICIbHOEC COEIMHEHHMS TPOBOAHMKOB. PabGota u
MOIITHOCTh ~ JJICKTpUYECKOro  Toka. 3akoH  JDxoyns-Jlennma.  Hocurenu
ANIEKTPUUYECKUX 3aPSAJI0B B METaJLIaX.

OneiT Opcrena. MarauTHoe nojie Toka. B3auMoaelcTBue NOCTOSIHHBIX MAarHUTOB.
MaruutHoe mnosie 3eMjd. OJeKTpoMarHuT. JleicTBME MarHUTHOro TMOJs Ha
MPOBOJHUK ¢ TOKOM. Cunia Amriepa. 3JeKTPOABUTaTENb. DJICKTPOMArHUTHOE perie.
ONEKTpOMarHuTHasT  WHIYKITHA. OmpiTel  ®apanes. [IpaBuno  Jlenua.
DNEeKTporeHeparop.

[Tepemennsiit Tok. Tpanchopmarop. Ilepemada »ICKTpUUSCKOM HSHEPrHHM Ha
pPacCTOsIHUE.

OJICKTPOMArHUTHbIE KOJ€OaHUsA. DJICKTPOMArHWUTHBIE BOJHBI M WX CBOMCTBA.
CkopocTh pacnpOCTPAHEHHUS JICKTPOMArHUTHBIX BOJIH. [[pUHIUINBI paguoCBA3U U
TEJCBUICHUA.

CBeT - SJEKTpOMarHUTHas BOJHA. BiusdHHWE >7I€KTPOMArHUTHBIX W3JIYYEHUH HaA
YKUBBIC OPTaHU3MBbI.



[TpamonuHeiiHoe pacnpocTpaHeHue cBeTa. OTpakeHUE W MNPEJIOMJICHHE CBETA.
3akoH oTpaxeHus ceta. [1mockoe 3epkasnio. JInnza. ®okycHOE pacCTOSTHUE JIUH3HI.
Ontuueckas cujia auH3bl. [ 1a3 kak ontuueckas cucrema. OnTuyeckue mpudopsl.
Hucnepcus ceeTa.

ldemoHcTpanuu (¢ uUcnoJib3oBaHueM oOopyaoBanust «Touka pocrtay)
Onektpuszanmsa Tea. J[Ba poja ANEKTPUUECKUX 3aps/ioB. Y CTPOWCTBO U JCHCTBHE
anekTpockona. [[poBOTHUKY W U30JISTOPBI. DJICKTPU3ALIMUS YEPE3 BIUSHUC

[TepeHocC 37€KTpUUECKOTO 3apsja ¢ OJHOTO Teja Ha JIpyroe 3aKOH COXPaHEHUA
AJIEKTpUYECKoro  3apsiaa. McTouHuku  mocTossHHOro  Toka.  CocTaBjeHuUE
3IEKTPUYECKON 1enu. M3mMepeHne Cuitbl TOKa aMIepMeTPOM.

Habmoaenne nocTosHCTBA CUJTbI TOKA HA PA3HBIX YUACTKAX HEPA3BETBIICHHOM
3JICKTPUUECKOM 1ICTIH.

HN3mepenue cuinbpl TOKA B Pa3BETBICHHOW JJIEKTPUUECKOW nenu. M3mepenne
HAMPSHKEHAS] BOJIBTMETPOM.

HN3yyeHne 3aBUCHUMOCTH AJIEKTPUYECKOTO COMPOTHUBIICHUA NPOBOJHUKA OT €r0
JUTAHBI, TUTOIIAIA TOTIEPEYHOTO CEUCHUS U MaTepuaa. Y AEIbHOE CONPOTUBIICHUE.
PeocTar u MmarazuH cCOnpoTUBIICHUIA.

HN3amepeHre HanpsuKeHUE B TOCIIEA0BATEIbHOM 3JIEKTPUUECKOHN 1enu. 3aBUCUMOCTb
CWIbl TOKA OT HAMpPsIKEHHMS HA Yy4yacTKe 3JIeKTpuueckoi nenu. OmbIT Dpcrena.
MarauTHoO€e noje ToKa.

JleWcTBME  MArHUTHOTO MOJII HA TMPOBOJHMK C  TOKOM. YCTPOMCTBO
3JEKTPOABUTATENA. OnektpomariuTHas — uHaykuusa.  [lpasuno  Jlenna.
CamMOuHIyKITHSA.

[TomyyeHne NEPEMEHHOTO TOKA MPY BPAILICHUHA BUTKA B MAarHUTHOM TIOJIE.

Y CTpOHCTBO TeHepaTopa MOCTOAHHOTO TOKA.

Y CTpONCTBO reHepaTopa MEPEMEHHOr0 TOKA.

YcrpoticTBo TpaHchopMaropa.

[lepenaya >nEKTPUUECKON SHEPTHUM.

DJIEKTPOMArHUTHBIE KOJICOAHUS.

CBoiicTBa HNIEKTPOMArHUTHBIX BOJIH.

[Tpuntun aeiicTBrs MUKpO(OHA U TPOMKOTOBOPHUTEIS.

[TpuHOHANBI pATUOCBA3H.

HcrTounuku ceera.

[IpssmonuHeHOE PacIpOCTPAHEHUE CBETA.

3aKOH OTPaKECHHUS CBETA.

HN3o0pakeHne B MIIOCKOM 3€pKaje.

[IpenomiieHue cBeta.

XoJ aydeit B COOUpArOIeH JIMH3E.

X0/ Ty4deil B pacCEeUBAOIICH JIMH3E.



[Tonydenne n300paxeHnii ¢ MOMOIIBIO JTUH3.

[TpuHIIMTT ASHCTBUSA IPOCKITMOHHOTO arapaTa u ¢oToarnmapara.

Mogens rnasa.

Jlucnepcus 6enoro cBera.

[Tonyuenune 6em0TO CBETA MPH CIIOKEHUN CBETA PA3HBIX IBETOB.

JlabopaTopHbie pad0Thl U ONBITHI (€ HUCMOJIb30BaHUEM 00opynoBaHua «Touka
pocra») HaOmonenue  snekrpuueckoro  B3ammoaeiicteus ten  COopka
ANEKTPUUCCKON IETTH ¥ U3MEPESHHUE CHJTBI TOKA W HATPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA B MPOBOJHHUKE OT HAMPSHKEHHUS Ha €ro
KOHIIAX TPH MOCTOSHHOM COMPOTHUBJICHUH.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA B 3JICKTPHUYECKON 1EMH OT COMPOTUBJICHUS
MIPY MOCTOSHHOM HAIPSKEHUH.

N3zyuenne nocneaoBareibHOTO COSTMHEHUS TTPOBOIHUKOB

N3zyuenne napanienbHOTO COSAMHEHHS TTPOBOTHUKOB

H3amepenune conpoTUBICHHUE MPHU MOMOIIH aMIIepMETPa U BOJIBTMETPA.

HN3yueHne 3aBUCHMMOCTH AJIEKTPHUUYECKOTO COMPOTHUBIICHUS IPOBOJHHMKA OT €ro
JUTAHBI, TTOMIAAN MMONEPEYHOTO CEUCHUA U MaTepuajia. Y IeJIbHOE COMPOTHUBJICHUE.
Nsmepenre paboOTbl HM  MOIIMHOCTH  3JIEKTPUYECKOTrO  Toka. M3yudeHwue
B3aUMOJCHCTBUA MOCTOSTHHBIX MAarHUTOB.

Hccnegoanue MarHUTHOTO TOJIS MOPSMOTO MPOBOAHHMKA M KATYIIKH C TOKOM.
HccnenoBanue siBJicHUS HaMarHUMUMBaHUA Kejie3a. MzyueHne npuHIdna aeucTBus
3JIEKTPOMArHuTHOro pese. M3yduenne neicTBUS MAarHUTHOTO TIOJIS HA MPOBOJHMK C
TokoM. HM3yueHwe mpuHIMANA ACUCTBHA dJieKTpoaBurarens. M3yueHuwe sBieHUs
ANEKTPOMArHUTHOM MHAYKIMK. M3ydeHue npuHIMIIA AeicTBUA TpaHchopMmaropa.
N3zyuenue sABIEHUA pacIpOCTPaHEHHS CBETA.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXXEHUS OT yTJia majeHus cpera. M3yuenue
CBOMCTB HM300pakeHUA B IUIOCKOM 3epkayie. lMccrnegoBaHue 3aBUCHMOCTH yria
MPEJIOMIICHHS. OT yrja MmajcHus cBera. M3mepenue ¢GHOKYCHOrO pacCTOSHUS
cobuparorieit auH3bl. [TomyueHne n300pakeHUM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Habnronenne siBlIeHUA TUCIIEPCUM CBETA.

BoInyCKHUK HAyUYHUTCS:

* pacro3HaBaTh EKTPOMArHUTHBIC SBJICHUA U OOBSICHATH HA OCHOBE UMEIOITUXCA
3HAHUMA OCHOBHBIC CBOWCTBA WM YCJIOBUS MNPOTEKAHUS OTUX  SBJICHUM:
AJIEKTPU3AIUA TEJl, B3aUMOJICHCTBHE 3apsAI0B, HArPEBaHWE MPOBOJAHUKA C TOKOM,
B3aUMOICHCTBHE MArHUTOB, AJICKTPOMArHUTHAS MHIYKIUA, ISHCTBUE MAarHUTHOTO
T0J1s1 Ha IPOBOAHKK C TOKOM, MPAMOJIMHEHHOE paCIpOCTPaHEHUE CBETA, OTPAKCHHUE
Y NPEJIOMJICHUE CBETA, TUCTIEPCHS CBETA,

* ONHUCHIBATh MU3yUYEHHBIC CBOMCTBA TEJl U SJICKTPOMArHUTHBIC SBJICHUS, UCTIOJIb3YA
(bM3HYCeCKHE BENMYMHBL SISKTPHUCCKUN 3apsiI, CHJIa TOKA, SJICKTPHUYECKOE



HaMpsOKEHUE,  AJICKTPUUECKOE  COMPOTHBJICHUE,  YIEIbHOE  COMPOTUBIICHHE
BEIIECTBa, paboTa TOKA, MOIIHOCTh TOKA, (POKYCHOE PACCTOAHME U ONITUYECKAs Crjla
JIMH3BI; TIPH OMMUCAHUH TIPABWIIHHO TPAKTOBATh (PU3MUECKHUI CMBICIT HCTIONB3YEMBIX
BCJTUYMH, WX OOO3HAYCHUS W CIAWHHIBI HM3MEPEHUS, YKa3biBaTh (POPMYJIHI,
CBS3BIBAIOITNE JAHHYIO (PU3MUYECKYIO BETMUNHY C IPYTUMH BETUUHMHAMMY,

* QHAJIU3UPOBATh CBOWCTBA TEJ, AJIECKTPOMArHUTHBIC SBJICHUS M TMPOLIECCHI,
UCTIOJTB3YS (PU3NUIECKHE 3aKOHBI: 3aKOH COXPAHEHUS JICKTPUUECCKOTO 3apsiia, 3aK0OH
Oma pmna ywactka uenu, 3akoH JDxoyns—JIeHiia, 3aKkoH TPAMOIMHEHHOTO
pacmpoCTpaHEHUA CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA;, MPH
3TOM Ppa3InyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W €ro MaTreMaTH4YecKoe
BBIPAXKEHUE,

* pelaTh 3a/1a4M, UCTONIb3ys (PU3HUECKHUE 3aKOHBI (3akoH OMa i ydacTka IIeTH,
3akoH J>xoyns—IJIeHna, 3aKkoH MPSAMOJIUHEHHOTO PacHpOCTPAHECHUS CBETA, 3aKOH
OTPAXEHUS CBETA, 3aKOH TPEIOMJICHUS CBeTa) W (POPMYJIBI, CBSI3BIBAIOIINAC
(uzndeckre BETUUYMHBI (CHJIa TOKA, JCKTPUUCCKOE HAMPSIKEHHUE, EKTPHUCCKOE
COMPOTHUBJIEHUE, YIEIbHOE CONPOTUBIEHHE BEIIECTBA, padoTa TOKA, MOIIHOCTh
Toka, (POKYCHOE paCCTOSHUE W ONTHUYECKas CHJIa JIMH3BI, (POPMYJNIBI pacyéTa
AJIEKTPUYECKOTO COMPOTUBJICHUA TIPU TMOCIEAOBATEIBHOM M MNapaUIeIbHOM
COCIMHEHWHA TPOBOJHHUKOB), HAa OCHOBE aHajW3a YCJIOBUS 3aJadydl BBIICIATH
(uzndeckre BeTUINHB U (hOPMYITBI, HEOOXOUMBIC IS €€ PEIICHUS, U TPOBOIUTH
Pacu€Thl. BulnyCKHUK NOJYYUN O3MONCHOCIL HAYHUIMBCAL

* UCNONIL308AMb 3HAHUS 00 2NEKMPOMACHUMHBIX SABNEHUAX 8 NOBCEOHEBHOU JHCUSHU
ons obecneyenust 6e30NACHOCMU NPU 0OpaAWEeHUU ¢ NPUOOPAMU U MEXHUYECKUMU
yempoicmeamu, OJisi COXpaneHus 300p08bsi U COONIOO0CHUS. HOPM IKOJIOCUHECKO2O
nogeoenust 8 OKpydcaroueli cpeoe;

* NPUBOOUMb NPUMEPLL NPAKIMUYECKO20 UCNOTb30GAHUS (HU3UYECKUX 3HAHUL O
21EKMPOMACHUMHBLX SAGICHUSIX,

* PazIUYaAmMe 2PaAHUYbl NPUMEHUMOCIU QUIUYECKUX 3AKOH08, NOHUMANb CeoOU Ul
xapaxmep QYHOAMEHMANbHBIX 30KOHO8 (3AKOH COXPAHEHUSl 3NIeKMPUYecKo2o
3aps0a) U 0CpaHu4eHHOCMb UCNOIL308AHUSL YACMHBIX 3aKOHO8 (3axkoH Oma 07
yuacmka yenu, 3axon J[ocoyns—Jlenya u op.);

* npuémam nNocmpoeHus QuaudecKux Mooeneil, Noucka U QopmMyIUpPOSKU
00KA3aMeNbCmE GbIOGUHYMBIX 2UNOME3 U Meopemuyeckux 8vl80008 HA OCHOBE
SIMAIUPUYECKU YCMAHOBNEHHBIX (haAKMO08;

* HAX00UMb AOEK8AMHYIO NPEONIONCEHHOT 3a0aye huzudecKyro Mooeb, paspeutans
npoobiemMy Ha OCHOGe UMEIOWUXCS 3HAHUL 00 21eKMPOMACHUMHbBIX S6IEHUAX C
UCNONIL30GAHUEM  MAMEMAMUYECKO20 annapama U OYyeHusams peaibHOCHb
NOJYYEHHO20 3HAYEeHUS (PUSUYECKOT GelTUYUHDL.

KBaHnToBBI€E sIBJIeHNsI



Omnswitel Pesepdopna. [Imanerapnas monens aroma. JImHEHUaThie ONTHYECKUE
cnekTpsl. [lornonienre u uCmyckaHrue CBETa aTOMaMH.

CocraB aTOMHOTO sApa. 3apAA0BOE€ U MACCOBOE UMCIIA.

SnepHbie cunbl. DHEPTHUs CBSA3W aTOMHBIX sanep. PaauoaktusHOCTh. Anba-, Oera -
Y raMmMa-u3iiyueHusi. MeToibl perucTpaiuu ACPHbIX U3JTYUEHUH.

Snepubie peakumu. Jlenenve u cuntes aaep. Mcrounuku sHeprun CoHIIA U 3BE3 /.
A nepHas sHepreTuka.

Jozumetpuda. BnusHue paauoakTHBHBIX W3JYUYCHHH HA KUBBIE OPraHU3MBbI.
DKONOrnYecKue npoOaeMbl PabOThl AaTOMHBIX 3JIEKTPOCTAHIUH.

JlemoncTparmmu Moaens onbita Pesepdopaa. Habmonenne TpekoB 4acTuil B

kamepe BunbcoHa. Y CTpoHCTBO M ACMCTBUE CUETUNKA MOHU3UPYIOIINX YACTHII.
JlaGoparopHseie padoThl ¥ onbIThl HabmoaeHe TMHERYATHIX CIIEKTPOB U3JTYUEHUS.

H3mepenne ecTeCTBEHHOTO PAMOAKTUBHOTO (POHA TO3UMETPOM.

BrinyckHUK HAydHTCS:

* pacno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHATh HA OCHOBE UMEIOIIUXCS 3HAHUIN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTECKAHUS 3TUX SBJICHWUH: €CTECTBEHHAA W
HUCKYCCTBEHHAs  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIHEKTpA
U3JTYUYEHUS,

* OTIMCHIBATh M3YUEHHBIC KBAHTOBBIC SBJICHUSA, UCTIONB3Y (PU3UUCCKUE BEITMUNHBI:
CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI W 4YacTOTa CBETA, MEPUOJ
nmoJjiypacrana;, TpW ONMUCAHWW TPABHIBHO TPAKTOBAaTh (DU3UUECKUN CMBICI
UCIIOIb3YEMbIX BEJIMUMH, WX OOO3HAYEHUA W E€IUHUIIBI U3MEPCHMS; YKa3bIBATh
dopMynbl, CBA3BIBAIONME JAHHYIO (DU3WUECKYIO BEIWYHMHY C JAPYTHMH
BEJTUUMHAMHU, BBIUUCIIATH 3HAUCHUE (PU3MUECCKON BEITMUNHEI,

* aHAJM3WPOBATh KBAHTOBBIC SBJICHUS, WCIONB3YysAd (PU3MUECKUE 3aKOHBI W
MOCTYJIaThl: 3aKOH COXPAHEHUA HHEPruM, 3aKOH COXPAHCHUS SJIEKTPUUECKOIO
3apANa, 3aKOH COXPAHEHHMs MacCOBOTO YHWCIA, 3aKOHOMEPHOCTH H3JIYUYEHUS W
MOTJIOIIEHUA CBETA aTOMOM;

* pa3MyaTh OCHOBHbIE MPU3HAKYU TJIAHETAPHON MOJICNIA aTOMA, HYKJIOHHOW MOeNr
aTOMHOTO A71pa;

* PUBOAUTH MPUMEPHI MPOSABJICHUS B MPUPOJC U MPAKTUUECKOIO UCMOJIb30BAHUA
PaINOAKTUBHOCTH, AAEPHBIX U TEPMOAICPHBIX PEAKIIUNA, TUHEHUATHIX CIIEKTPOB.
BuinyckHuk noayuum 803MONCHOCHb HAYYUNBLC:

* UCNONB308AMb NOTYYEHHbIE 3HAHUS 6 NOGCEOHEGHOI JICUSHU Npu oOpaujeHuu ¢
npubopamu  (Cuemyux UOHUSUPYIOWUX dacmuy, O003umMemp), 0N COXPAHEHUs
300p08bsl U COOTIIOOCHUS HOPM IKOJIOCUHECKO20 NOBEOEHUSl 8 OKPYICaloujeti cpeoe,

* COOMHOCUMb SHEPSUIO CBSA3U AMOMHBIX S10ep € 0epeKmoM MACChl,

*  NpusoOUmMs nNpuMepvl GIUSHUSL PAOUOGKMUBHBIX  USTYYEHUN HA  JICUBbLE
OpeaHU3MbL, NOHUMAMb NPUHYUN 0eCMBUsl 003UMemPd;



* NOHUMAMb IKOJOcUYecKue npodiemvl, BO3HUKANOWUE NPU UCNOTL30BAHUU
AMOMHBIX JIeKMPOCMAHYUT, U NYMU pPeuleHusi 3mux npoobiem, nepcnexmusnbl
UCNONB30GANHUSL YNPABISEMO20 MEPMOSIOEPHO20 CUHMESd.

Crpoenue u 3Bo0usa BeesieHHoii

['eonenTprUecKass ¥ TEMUOICHTPUYECKAsd CHUCTEMBbl Mupa. Duzmdeckas mpupona
HeOecHbix Ten ConneuHol cuctembl. [Ipoucxoxnenue ConHeuHoit CuUCTEMBI.
Ousnueckas npupona Connma u 3Be3a. Crpoenune BceneHHoin. OBomonus
Bceenennoii. JlemoHcTpaimu

AcTpoHOMHUECKHE HAOTIOICHUA.

3HAKOMCTBO C CO3BE3/IUSAMM U HAOJIOACHUE CYTOYHOIO BPAIlICHUS 3BE€3AHOTO Heda.
Habmoneunue asuxenus Jiyuol, ConHIA U TUIAHET OTHOCUTENIBHO 3BE3/.
BrimmycKkHUK HAyUWTCA:

* pa3IM4YaTh OCHOBHBIC IPU3HAKKM CYTOUHOTO BPAIICHUS 3BE3IHOTO HEOA, ABHKCHUS
Jlynbi, ConHITa ¥ TJIAHET OTHOCUTEITBHO 3BE3T,

* IOHUMATh PA3TUUHS MEXKTY TCITUOTICHTPUUECKON 1 TEOICHTPUIECKON CHCTEMaMH
MUpPA. BblnyCKHUK NOTYYUM 803MONICHOCHb HAYYUNBCL:

s YKazwblgamv 00Wue C8ONCMBA U OMIUYUS NIAHEM 3eMHOU 2pynnbl U NiAHem-
eueanmog; manvix men Conneunot cucmemsi 1 OOILULUX NIAHEN, NOTb308AMbCS
Kapmoii 366301020 Heba npu HabIOOEeHUAX 36E30H020 Heba,

* paznuyams OCHOBHbIE XAPAKMePUCMUKU 36E30 (pasmep, yeem, memnepamypa,),
COOMHOCUMb Y8em 36e30bl C €€ memMnepamypoil;

* paznuuame 2unomesvi 0 npoucxodcoenuu CoaHeuHol cucmemul.

7 kJjacc (70 yacos, 2 yaca B He/leJII0)
Beeaenmue (4 4)
Uro m3yuaer ¢uzuka. Ousmdeckue spieHus. HaOmoaeHHS, ONBITH, U3MEPCHUS.
dOur3rKa U TEXHHUKA.
JlaGopaTopHbie padoThbI:
1. Onpenenenue MeHB ASNCHAUS H3MEPUTEIBHOTO MUJIUHAPA (C UCTIONE30BAaHUEM
obopynoBanus «Todka pocray).
IlepBoHauaJibHBIE CBEeHHSI 0 CTPOEHHUM BelecTBa (6 4)
Monekyasl 1 atombl. uddysus. JIBuxenne monekyn. CBa3b TEMIIEpaTyphl TEIA CO
CKOPOCTBIO JBHXKEHUA €ro MoJiekyJs. [IputspkeHue u OTTaJIKMBAaHUE MOJIEKYI.
PaznuuHbie COCTOSAHUS BEIIECTBA U MX OOBSICHEHHE HA OCHOBE MOJICKYJISIPHO -
KUHETUYECKHUX MPE/ICTABJICHUM,
JlaGopaTopHbie padoThbI:
2. 3mepenne pasMepoB Maybix Tell (C MCIONb30oBaHUEM obOopynoBanusa «Touka
pocTay)
B3aumopeiictBue Te (22 u)



Mexannueckoe apuxeHue. PapnomepHoe napuxeHue. CKOpPOCTb.

Nuepumsa. Bzanmoneiicteue Ten. Muepuua. Macca tena. Mi3amepenne macchl Tena ¢
MOMOIIbIO BECOB. [ [TOTHOCTH BelecTBA.

SBnenne Tarorenusa. Cuna tsokectd. Cuia, BO3HUKaromas mpu aedopmanmu. Bec.
CBs3b MEXKTY CUJION TAKECTH U MACCOM.

VYupyras nedopmarus tena. 3akoH ['yka.

Juaamomerp. ['padmueckoe nzobpaxkenne cuibl. CI0KEHUE CHII, TCHCTBYIOIIAX
MO OJIHOM MPSMOM.

Tpenue. Cuna Tpenus. TpeHue CKOJIbKEHUS, KaueHus, MoKos. [loammnHuKy.
JlaGopaTopHbie padoThbI:

3. U3mepenne Macchl Tena Ha Becax (C MCMOIb30BaHUEeM oOopymoBanms «Touka
pocTay)

4. Usmepenne oObema Tena (¢ uCrmob30BanneM 00opynosanus « Touka poctay).

5. U3mepenne mIOTHOCTH TBEPAOTO Tena (C HMCMOJB30BAaHWEM OOOpPYAOBAHUS
«Touka pocray).

6. ['pamynpoBanmre TPYXUHBI W WU3MEPEHUE CHIJIBI C TIOMOINBIO AMHAMoMeTpa (C
ucnoJib3oBaHueM obopynosanus « Touka pocray).

JlaBJieHHe TBePAbIX TeJl, dKUAKOCTel U ra3os (21 4)

Nasnenue. JlaBnenue TBepabix Ten. Japnenue raza. O0bACHEHHE TaBJICHKA ra3a Ha
OCHOBE MOJICKYJISIPHO - KHHETUUYECKHX NpeacTaBiicHnid. 3akoH [lackans.

NaBnenne B kuakocth W raze. CooOmarommecs cocyabl.  IImro3Hl.
I'mapaBnnueckuii

npecc.

Atmochepnoe mapnenue. OneiT Toppruuem. bapomerp-anepouna. M3menenune
aTMoc(depHOro JaBiieHHs ¢ BeicOTOM. ManomeTpsl. Hacoc.

ApxuMenoBa  cwia.  YCIOBUA  [UIaBaHWMA — TeJ.  BOJOHBIA  TpaHCHOPT.
Boznyxonnasanwue.

JlaGopaTopHbie padoThbI:

7. U3MepeHune BBITAIKUBAIOIICH CHIIBI, ACHCTBYIOIIECH HA TOTPYKEHHOE B )KUAKOCTh
Teno (¢ ucnosb3oBanueM obopyaosanus «Touka pocTay).

8. BrisicHeHue yCIOBUH MJIaBaHUs TeN B HKUJIKOCTH (c
ucnoJib3oBaHueM obopynosanus « Touka poctay).

Pa0doTa u MomHOCTB. DHeprusi(15 1)

PaGota cwnbl, AEHCTBYIOIIEH IO HAMpPaBIICHUIO ABHIXKCHHMS Tena. MOIHOCTS.
[IpocTeie MExaHU3MBI. Y CIIOBUE PaBHOBECHS priuara. MomeHT cuiibl. PaBHOBeCcHe
TEJI C 3aKPETUICHHOW OChIO BpallieHus. Buabsl paBHOBECHS.

PaBenctBo pabotr mpm wmcmoiab3oBaHMM MexaHm3MoB. Kosddumuent momesnoro
JEUCTBUA.



[TorenmmanbHas SHEPTHS TMOAHATOTO TeNa, CXKATOW NpyXWHB. KuHeTnueckas
SHEPTHUA ABMKYIIErocs Tena. [Ipespaienne 01HOTO BHUa MEXaHUIECKOM SHEPTHH B
Jpyroii. JHEprus peK U BETpa.

JlaGopaTopHbie padoThbI:

9. BeisicHeHME yCI0BUS pPaBHOBECHS pblyara (C MUCHOJIb30BaHUEM O0OPYIOBAHUS
«Touka pocray).

10. Wsmepenme KIIJ[ mpu mnombeme Tenma MO HAKIOHHOH TUIOCKOCTH (C
ucnoJib3oBaHueM obopynoBanus « Touka pocray).

Pe3epBHoe Bpems - (3u).

Yuammecst 10JKHbI yMeETh:

- aBaTh OMPEACIICHUE MOHATHH. (PU3MKA, TEJIO, BEIICCTBO, MATEPHA, BEIIMUWHA,

HAaOMIOJICHUE, OMbIT, HW3MEPEHUE, TMOTPEUIHOCTh, CAUHUIBI  HU3MEPEHHS,
U3MEPUTENbHBIE TPUOOPHI, 1IEHA EJCHHUS, YKCIICPUMEHTAIbHBIE U TEOPETUUECKUE
METOABl M3YYEHHUS NTPUPOABI, aTOM, MOJICKYJa, Kanwuisap, MEXaHUYECKOE
JBYOKCHUE, TPACKTOPHS, CHUCTeMa OTcueTa, rpaduk JBWKCHHUS, WHEPTHOCTD,
B3aMMOJICHCTBUE  TENI, TMPOCThie MexaHu3Mmbl, auddy3nus, CcMaunBaHUE,
HECMAUMBAHUE, WHEPLMSA, HEBECOMOCTb, TMEPErpy3ku, CBOOOJHOE TMAJCHHUE,
MJIABAHWUE,

- JaBarh omnpeneiacHUe (UIMUECKUM BEIWYMHAM: CKOPOCTh, MyTh, Macca,
IJIOTHOCTh, CWJA, CWJa TSDKECTH, CWUJa YOPYTOCTH, CWjla TPEHUs, BEC Tela,
kod(ppunmenT Tperus, kKodPPUIMEHT KECTKOCTH, NABJICHUE, apXUMENA0Ba CHIIa,
paboTa, MEXaHWYECKask SHEPTUsA, MOTCHIMATIbHAA YHEPTUsl, KHHETHUECKAS SHEPT U,
MOITHOCTb, KI1J[, MOMEHT CHIIBI;

- OMPENIEATH LIEHY JCIEHUS U MOTPEIIHOCTh MpUdopa;

- TIPABUJIBHO TI0JIb30BAThCA MEH3YPKOU, JIMHEUKOM,

- U3MEPATh 00BEM TeJa ¢ MOMOIIBIO MEH3YPKH,

- IPUBOIUTH IPUMEPHI (PU3NUECKHUX ABJICHUHN, (PU3MUECKOTO TEJIa BEIIECTRA,

- (hopmyTHpOBATHh OCHOBHBIC MTO0KeHHS MKT;

- pemaTh Ka4E€CTBEHHBIC 3a/1a4U 110 TEME,

- o TabJiMIIaM HaXOUTh TEMIIEPATYPy NEPEX0/1a BEUIECTBA U3 OJHOTO arperaTHoOro
COCTOSIHHS B

IPYyroe;

- TPHUBOAUTH TNPUMEPbl CMAYHUBAOIIMX W HECMAUYWBAIOIIMX  KHAJIKOCTEH,
WCIIOJIb30BAHUA KAMWUIAPHOCTH, BEIIECTBA B PA3JIMUHBIX arPEraTHBIX COCTOAHUSAX,
- DKCIEPUMEHTAIIBHO OMPEACIIATh PA3MEPBI MAJIBIX TEJ.

- 3aNMCHIBATH (POPMYJITBI CKOPOCTH, TTyTH, BDEMEHHU ABMKCHUS, TNTOTHOCTH, MAaCChl
o0beMa Tella;, paBHOACUCTBYIOIIEH CHUJTbI; 3aKOHa [ 'yKa; Beca Tela, CUJIbl TAKECTH,

- TPABWJIBHO MOJIb30BATHCS BECAMHU, TMHAMOMETPOM;

- UBMEPATH CUITY, MAcCCy,



- II0 YHUCIAY PACKPHITh (PH3MUECKHH CMBICI CKOPOCTH, INIOTHOCTH BEIIICCTBA,
YKECTKOCTH TEJIA,

- TPUBOAUTH NPUMEPHI MATECPUAIBHOW TOUYKH, NOCTYNATEIbHOIO ABHXKCHMUS,
Pa3JIWYHBIX BHUJOB JBHXCHHWA, MPAKTHUYECKOTO HMCIIOJIb30BAHUS WHEPILIUM, BHUJIOB
TPEHUA, TTOAIUITHUKOB,

- (dopmymupoBaTte 3akoHbl ['yka, Ilackansa, ApxmMena, «30JI0TOC TIPABHIION
MEXAHHWKH; YCIIOBUE PABHOBECHUE PhlUara, 3aKOH COXPAHEHUS SHEPTHH,

- peliarb MTPOCTEHINME 3aJauv Ha OMNPEACICHHUE IIEHBI ACICHUS Tpudopa u
MOT'PEITHOCTHA U3MEPEHUS, KAUECTBEHHBIC 3a/]aul Ha 00BbSICHEHUE ABJICHUM C TOUKH
3pEHUS CTPOCHUSA BEIIECCTBA. HA BBIACHCHWE MPUYWH JBUXKCHUS TENA, PACUCTHBIC
3a7a4M HA 3aKOH | 'yka; 3ajaud Ha pacyeT CWJI MPHUPOJbI, PACUETHBIC 3aJa4d Ha
3aKOH ApXuMeJa, MJIaBaHUE TeJ, Ha 3aKOH COOOIIAIIIMXCS COCYJI0B, HA pacuer
padotel, sHepruu, morHocTh, KIIJI, mMomeHTa cumi, 3amaun Ha NPUMEHEHHE
YCJIOBUA PAaBHOBECHUA pblUuara,

- IPaBUJILHO TIOJI30BATHCA IPUOOPAMU MAHOMETPOM, OAPOMETPOM;

- OOBACHATH HA3HAUCHHWE, YCTPOMCTBO MW MPHUHIUN JCHCTBUS OapOMETPOB,
MaHOMETPOB, THAPABIMYECKUX MAIIAH, HACOCOB U MX UCIOJIb30BAHUE,

- U3MEPATh APXUMEI0BY CHITY,

- coOuparb ONMBITHBIE YCTAHOBKH JJISI MPOBEACHUS AKCIEPHMEHTA MO BBISICHEHHIO
yCII0BUA paBHOBecHA pbiuara, KI1/[ HakITOHHOM TITOCKOCTH,

- IPUBOUTH MPUMEPHI MPAKTHYECKOTO MPUMEHECHUA MPOCTHIX MEXAaHU3MOB.

8 kaacc (70 yacoB, 2 yaca B HeJeJI0)
Tennosrble siBjaeHus (25 u)
Tennosoe aukeHne. BHyTpeHHss sHeprud. PaboTa u Temionepenaya Kak cnocoobl
W3MEHEHUS BHYTPEHHEH sHEpruu Tena. Buel Teronepenayu.
KonuyecTtBo TEmIoOTHI. YAEnbHAs TEIUIOEMKOCTh. Y EIbHAsA TEIJIOTAa CrOPAHUS
toruBa. llnaBnenve w kpucramuzanusa. Temneparypa TUiaBjieHus. Y ieabHAs
TEIJIOTA TUIABJICHUA.
Hcnapenue u kouaeHcaius. OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa U €€ U3MEPEHUE.
Kunenue. Temneparypa kunenud. Y iejbHas TEMIOTa NapooOpa3oBaHHUs.
OObsiCHEHME UM3MEHEHUW arperarHbix COCTOSIHUMA  BEIIECTBA HA  OCHOBE
MOJIEKYJISIPHO ~KUHETUUECKUX TIPEACTABICHUM.
[TpeBpaiiieHus SHEPTUM B MEXAHUYECKUX U TEIJIOBBIX MPOLIECCAX.
JIsurarens BHyTpeHHETo cropanums. [lapoBas TypOuna. JlabopaTopHbie paGoThi:
1 CpaBHeHHE KONMMYECTB TEIUIOTHI MPH CMEUIMBAHWUU BOJBI  Pa3HOM
TEeMIIepaTypHl (¢ UCTIONb30BaHUEM 000pyaoBanus « Touka pocTay).
2 H3mepeHue yneabHOW TEIUIOEMKOCTH TBEPAOTO Tea(C HMCMOMb30BAaHUEM
obopynosanus «Touka pocray).



3 Usmepenue BIaXXHOCTH BO3AyXa (C UCHOB30BaHUEM 000pyaoBanus « Touka
pocTtay).
dnekTpuyeckue sapjieHus (27 4) Onextpuzanus Tea. /[Ba poaa 3JIeKTPUUYECKUX
3apsa0B. B3aumoaeicTere 3apaaoB. DICKTPUUECKOE TIOJIE.
JIUCKPETHOCTDh  DJICKTPUUYECKOTO  3apsAna. OnekTpoH. (CTpoeHHe  aTOMOB.
[ToCcTOSHHBIN ~ ANEKTPUYECKUH  TOK. ["anpBanMveCcKHe AJICMEHTHI.
AKKYMYJIATOPBI. DJEKTpUYECcKas 1enb. DJEKTPUUYECKUid Tok B Mmerauiax. Cuna
TOKA. AMOEPMETP. ODJICKTPUYECKOE HanpsikeHue. BoapTMeTp. DJEKTpUUECKOe
conpoTuBieHHe. 3akoH OMa 711 ydacTKa SJICKTPUUECKOM IETIH.
Y nenpHOe conporusicHue. Peoctarsl. Buabl coe tmHeHI TPOBOJHUKOB.
PaboTta ¥ MOITHOCTH ANEKTPUUECKOTO TOKA. KOMMYECTBO TEIIOTHI, BBHIACIIEMOE
MIPOBOJTHUKOM C TOKOM. CUETUMK >JIEKTPUUIECKOl sHeprun. Jlamma HakaTuBaHWUA.
DNeKTpoHarpeBaTeibHbie TPUOOPHI. Pacuer »leKTposHepruu, MmoTpedsieMoi
ObITOBBIMHE d7IeKTponipuOopamu. KopoTkoe 3ambikanne. [11aBkue mpeaoxXxpaHuTesy.
JlaGopaTopHbie padoThI
4 COopka  SIEKTpUUECKOM uenu U U3MEpPEHHUE CHJIBI TOKa (C
UCITOJIb30BaHUEM 00opynoBanusa « Touka pocTay).
5 MH3mepenne HaNPSHKCHUS HA PA3IMYHBIX YIACTKAX IENH (C UCTOIb30BAHUEM
obopynosanus «Touka pocray).
6 PerymupoBanue CWiibl TOKa PEOCTaTOM (C MCTOIB30BAaHUEM 00OPYIOBAHUS
«Touxka poctay).
7 H3MepeHME CONPOTHUBJICHHS NPOBOJHHWKA C TOMOIIBID aMIIEpMETpPa H
BOJIBTMETPA (¢ ucTosib3oBaHueM obopyaoBanus « Touka pocTay).
8 MUsamepenne paboThl U MOIIHOCTH  JJICKTPUYECKOTO  TOKa (c
UCIIOJIb30BaHUEM 00opynoBanusa « Touka pocTay).
DJIEKTPOMATHUTHBIE siBJIeHUsI (64)
MarautHoe TIONIe TOKAa. OJIEKTPOMArHWTHl W WX mpuMeHeHue. [locTosHHBIC
MarHuTel. MarautHoe mosie 3emun. JleficTBre MarHUTHOTO TOJIS HA TIPOBOIHUK C
TOKOM. DJIEKTPOABUTATEINb.
JlaGopaTopHbie padoThI
9 W 3ydeHne 3IEKTPUUECCKOTO ABUTATENS IOCTOSHHOTO TOKA.
CBetoBble siBJIeHuUs (9 1)
HUctounuku cera. IIpsaMonuHeiinoe pacrpocTpaneHue cBeta. OTpakeHHE CBETa.
3akoHbl oTpaxkeHus ceta. Ilmockoe 3epkano. [Ipemomienne ceera.
JIunzpl. DOOKyCHOE pacCcTOAHME W ONTHYECKas cwia JuH3bl. [locTpoeHue
M300paXKEHUH, TaBaeMbIX TOHKOK JTMH30M. Ontuueckue npudopsi. JIabopaTopHbie
padoThI:
10 Tlonmyuenne w300pakeHWM C TOMOIIBIO  cOOMparomie  JUH3B  (C
HCITOJIb30BaHuEM 00opynoBanusa « Touka pocTay).



IloBTOpEHuUe - 3u4.

Yuammecst 10/KHbI yMETh:

- JaBaTh ONpEACIICHUE TMOHATUH TEIJIOBOE JBWIXKCHHE, TEIUIONEepeaaya,
TETJIONPOBOHOCTh, KOHBEKIMS, HW3IyUCHHE, arperarHoe CocTosHue, (a3oBhIi
MEPEXO/I. ANEKTPUUECKUHN 3apsil, SJIEKTPUUECKOE MOJIE, TPOBOJAHUK U JUAJICKTPUK,
XUMHYECKHH AJIEMEHT, aTOM M aTOMHOE SpO, MPOTOH, HEUTPOH, AJIEKTpUUECKas
CHJIa, UOH, JICKTPUUYECKas IIeTbh U CXEMa. MAarHUTHOE MOJI€, MAarHUTHBIE CHUJIOBBIE
JUHWW, SJICKTPOMArHUTHOE TMI0JI¢, TMOCTOSHHBIM MAarHWT, MAarHUTHBIA TIOJIOC,
TOUYEYHBIA UCTOYHHK CBETA, MOJIC 3pCHUS, aKKOMOJAIIN, 3€PKaJio, TCHb, 3aTMEHHUE,
ONTHYECKAS OCh, (POKYC, ONTUIECKUAN IEHTP, OJU30PYKOCTh U JATbHO30PKOCTH,

- IaBaTh omnpeeacHrue (Pru3nuecKuM BeJIMUMHAM . BHYTPSHHSSI SHEPTHS, KOJIMYECTBO
TEIJIOThI, YJAEJbHAS TEIJIOEMKOCTh BEIIECTBA, YJEAbHAd TEIJIOTAa CrOPaHUs
TOIJIMBA, YJEIbHAs TEIJIOTAa MapooOpa3oBaHUs, YJEIbHAs TEIJIOTA IJIABJICHMUS,
TeMmIeparypa, TeMmIepaTypa KHUIICHHsA, TeMrepaTypa IUIaBJICHHS, BJIAXXHOCTD,
ANIEKTPUYECKUN 3apAn, CWJla TOKA, HANpPSKEHUE, COMPOTHUBJIEHUE, VYACIbHOE
CONPOTHBJICHHE, paboTa W MOIIHOCTh TOKA, YIJbl TAJCHUA, OTPaKCHHMS,
npesioMyieHus, GOKyCHOE PaCCTOSHHE, ONTHYECKAs CHJIa.

- (hOpMYITHPOBATH 3aKOH COXPAHCHHS YHEPTHH B TEIUIOBBIX IIPOIECCaX;

- pemaTh MPOCTEHINME KaUECTBEHHBIC U PACUCTHBIC 33/1aUM HA TEIIJIOBBIC SBJICHHMS;
- TI0 YHCITy JIaTh MOHATHE (PU3UYECKOT'0 CMBICIIA TAOTHMYHBIX JAHHBIX TEMBI;

- paboTaTh ¢ COOTBETCTBYIOIUMH TaOIUIIAMHU;

- OMPENIEATD LICHY JEICHUS TEPMOMETPA,

- YMETH MOJIb30BATHCA TEPMOMETPOM, KATOPUMETPOM, IICUXPOMETPOM;

- 0OBACHATH HA3HAUCHUE, YCTPOHCTBO M npuHImN aeicTeusa JIBC, mcuxpomerpa;

- IPUBOJIATH MPUMEPHI IPAKTHUCCKOTO HUCITOIh30BaHHUS 3aKOHOB Kypca M TETUIOBBIX
JIBUTATEJICH.

- COCTaBJIATh MPOCTEHIITNE AIICKTPHUCCKHE IICTTH M BRIUEPUNBATh HX CXEMBI,

- U3MEPATH CHITY TOKA M HAMPsIHKEHHUE, COMPOTUBJICHHUE;,

- TI0JIb30BATHCS PEOCTATOM;

- HAXOJIUTh YJEJIbHOE COMPOTUBJICHUE MPOBOHUKA MO Ta0JIUIIE,

- OOBACHATh HA OCHOBE MOJIOKEHUN SJIEKTPOHHOW TEOPUU 3JIEKTPU3ALMUIO TEN,
CYIIECTBOBAHHE IIPOBOJHUKOB M JAHAICKTPHKOB, HarpeBaHUs IIPOBOJTHHKA
3JEKTPUUYECKUM TOKOM; ICHCTBHE AJIEKTPOHArpeBaTeIbHBIX MPUOOPOB;

-00BACHATH ACHCTBHUE ANEKTPOUIMEPUTENBHBIX TPHOOPOB, ANEKTPOABUTATENS,

- pemaTth 3amaud ¢ TpuMeHeHweM 3akoHa Owa, JDxoynsa-JleHia, 3aKOHOB
MOCJIEA0BATENIbHOTO W MAPA/UIEIbHOTO COEAMHEHUA MPOBOJHUKOB U CIIEAYIOIINX
dopmyn: R = pl/S; A=Ult; P=UI; Q=I* Rt;

- hopMyIHPOBATH 3aKOHBI MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHSI CBETA, OTPAKCHUS H
MPEJIOMJICHHS CBETA,



- IPAKTUYECKHU MPUMEHATH OCHOBHBIC TIOHITHS U 3aKOHBI U OOBSICHEHHS JCHCTBUSA
(doToanmapara, Ti1a3a, OYKOB;

- MOJTY4aTh W300paXKeHHS MPEaAMETa ¢ MOMOIIBIO JIMH3BI U ITOCKOTO 3epKaJia;

- CTPOHUTh U OMMCHIBATh U300PAKCHUSA MPEAMETA B IJIOCKOM 3€pKajie U B TOHKOM
JIMH3E,

- pemiaTh KauyeCTBEHHBIC M PACUCTHBIC 3aJauM Ha 3aKOHbI OTPAXKEHMS CBETAa, Ha
pacueT ONTHYECKOM CHIIbI JIMH3bI K ONTHYECKOM CHJIbI CHCTEMBI JIMH3.

9 kaacc (102 yaca, 3 yaca B Hee110)
3akoHbl ABUKEeHUsI U B3aumoaeiicTeus Tea (30 u)
MarepuanbHas Touka. Cuctema orcuera.
[Tepememenne. CKOpOCTh  MPAMOJMHEHWHOTO  PAaBHOMEPHOTO  JIBVKCHHSI.
PaBHOyCKOpeHHOE  TIPSMOJIIMHEWHOE  JNBW)KCHHE.  MTHOBEHHAs  CKOPOCTb,
YCKOPEHHUE, IEPEMEILICHHE.,
['padmiky 3aBHCHMOCTH KHHEMATHIECKUX BEIMUUH OT BPEMEHH TIPH PAaBHOMEPHOM
¥ PAaBHOYCKOPEHHOM JIBH)KCHHH.
OTHOCHTETFHOCTh MEXAHIUUECKOTO JIBVKCHHUA.
[lepeoiii 3akoH Hprorona. WHepumanbHbeie cuUCTEMBI OTcuyeTa. BTopoil 3akoH
Herotona. Tpernii 3akoH HeroTOHA.
CBo0OoHOE majeHre. 3aKOH BCEMUPHOTO TATOTCHUS. MICKYCCTBEHHbBIE CITYTHUKH
3emuiu.
Nmnynbe. 3akoH coxpaHeHus ummnyJjbca. Paketsl. JlabopaTtopHbie padoThi:
1. HMccnemoBanne paBHOYCKOPEHHOTO JBYMIKCHHS O€3 HAYAIBHOW CKOPOCTH (C
UCIOJTIb30BaHuEM 00opynoBanus « Touka pocTay)
2. Usmepenue yckopeHHs CBOOOTHOTO TaAcHWS (C  HMCTHOIB30BAHUEM
obopynosanus «Touka pocray).
Mexanuueckue KoJie0aHUS M BOJIHBL. 3BYK (16 u)
KonebarenvHoe auxkenue. Konebanua rpy3a Ha mnpyxuHe. CBoOOAHbBIC
koJjicbanus. KonebarenbHas cucrema. [lepron, yactora u aMIinTyaa KoJieOaHui.
IIpeBpaliieHre sHEpruM MpU KojieOaHUAX. 3aTyxaroiue Kojacoanus. BoIHyX1eHHbIE
KOJIcOaHus4.
PacnipocTpanenue konedanuii B ynpyrux cpeaax. [lomepeunsie u mpo10abHbIE
BOJTHBI. CBS3b JUTMHBI BOJTHBI CO CKOPOCTBIO €€ PAaCTIPOCTPAHCHHS Y TIEPHUOJIOM.
3ByKOBbI€ BOJIHBI. CKOPOCTHh 3ByKa. ['pOMKOCTh 3ByKa M BbICOTAa TOHA. IXO.
JlaGopaTopHbie padoThbI:
3. HccnenoBanue 3aBUCMMOCTH TMEPHOAA M YaCTOTHI CBOOOJHBIX KOJICOAHWH
MasTHHKA OT €0 JTUHBI (C UCTIOJIb30BaHUuEM 00opyaoBanus « Touka pocTtay).
DJIeKTPOMATrHUTHbBIE siBJieHHs (204)
OaHOPOHOE M HEOHOPOAHOEC MArHUTHOE TOJIE.



Hampasnenne Toka W HampaBjieHHWE JUHWKA €ro MarHuTHOTO mos. [lpaswmio
OypaBuunka. OOHapyXKeHHEe MarHUTHOTO MoJjid. [IpaBuio aeBoi pykwu.
WHnyknus MarHuTHOTO TOJIA. MarHMTHBIA TOTOK. DJIEKTpOMarHuTHAs WHAYKITHS.
['eneparop nepemennoro Toka. [IpeoOpazoBanue HEPTUM B JIEKTPOTCHEPATOPAX.
DKOJIOTHUECKHE TTPOOIIEMBI, CBA3AHHBIC C TEIUIOBBIMH M THAPOIICKTPOCTAHITUSMH.
DJIEKTPOMArHUTHOE noJie. DJIEKTPOMArHUTHBIE BOJIHBI. CkopocTb
pacipoCTpaHEHHUS JICKTPOMArHUTHBIX BOJTH. ODJICKTPOMArHUTHAS MPUPOJA CBETA.
JlaGopaTopHbie padoThI:

4. Vzyuenwne ABICHUS SJICKTPOMArHUTHON WHITYKITHH.
Crtpoenue atoma u atoMHOro siapa (20u) PaguoakTHBHOCTh Kak CBUAETENbCTBO
CIIOJKHOT'O CTpOeHHs aToMOB. Antbha-, OeTa - B raMMa-H3TydCHHS.
Omnswitel Pezepdopaa. SAnepras Mmoaens aroma.
PannoakTuBHBIC IPEBPAIICHAS] aTOMHBIX SIIED.
IIpoTOHHO - HEHUTpPOHHAs MOJAEHb sApa. 3apsAJI0BOEC W MACCOBOE YMCIO. SaepHbIe
peaknmu. Jlenenue u cunTe3 sAnep. CoxpaHeHHe 3apsAA0BOTO U MAaCCOBOTO YHCEIT
TIPY SIACPHBIX PEAKITUAX.
DHeprus CBs3W 4YacTUIl B sape. BuimeneHue sHEPTUM MPH SASPHBIX PEAKITUAX.
HNznyuenne 3Be3n. SnepHas sHepreThka. OKOJOTHUYECKHE MpoOjieMbl PadOThHI
ATOMHBIX JICKTPOCTAHITHH.
Metoapl HaOMOACHHUS W PETUCTPAIMM YaCTUIl B siAepHON ¢usmke. Jlo3mmeTpus.
JlaGopaTopHbie padoThI:

5. Usyuenwne nenenus sapa atoma ypana 1o ¢pororpaduu TpEKOB.
Ctpoenue u 3Boroumst Beesiennoii (7 u)
['eonenTprUecKkas ¥ TEMUONCHTPUYECKAss CUCTEMbI Mupa. Duzmdeckas mpupona
HeOecHpix Ten ConHeunor cuctembl. [Ipoucxoxaenne ConHeuHoidt CHCTEMBI.
Ousnueckas npupoga Connma u 3Be3a. Crpoenune BceneHHoi. OBomonus
Bceenennoii.
IloBTOpenue (9 u)
Yuammecst 10/KHbI yMETh:
- J1aBaTh ONPEACIICHHE OCHOBHBIX TOHATHA OTHOCHUTEIHHOCTh MEXAaHWYECKOTO
JBYOKCHUS, TPACKTOPWA, WHEPIMAbHAS CHUCTEMa OTCYETa, WCKYCCTBEHHBIN
CIYTHHK, 3aMKHYTasl CHCTEMA, BHYTPEHHUE CUJTBI, MAaTEMATHYCCKUI MasTHUK, 3BYK,
MarHuTHOE TOJIE, BUXPEBOEC MOJIE, SICKTPOMArHUTHOE TOJIE, AJICKTPOMArHUTHBIC
BOJIHBI. alib(ha-, OeTa-, raMMa- U3TydEeHHE, U30TOM, HYKJIOH, aTOMHOE SPO, POTOH,
HEUTPOH,
- JaBaTh ompenereHue (PU3NISCKUX BEITUMUMH: TEPEMEITICHUE, TIPOSKITUS BEKTOPaA,
MyTh, CKOpPOCTb, YCKOPEHHE, YCKOpECHHE CBOOOTHOTO MaJcHUs,
IIEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJla, CHJla TSXKECTH, Macca, BEC TeNa, UMITYJIbC,
MEPUOJI, YacToTa, aMIUIMTYAa, TMEPUOA, JacToTa, (aza, IJIMHA BOJHBI, CKOPOCTh



BOJIHbI, MAarHUTHAs WHIYKIIMS, MarHUTHBIA TMOTOK, SHEPTUS AJIEKTPOMArHUTHOIO
TIOJIST, SHEPTHS CBS3H, e(PEeKT Macc.

- OOBACHSATH CYIIIHOCTh M€OLEHTPUUYECKON U MeTMOIEHTPUYECKON CUCTEMbI MUPA,

- YMETh OOBICHATHh IpoucxoxkacHue COTHEUHOW CUCTEMBI, CTpOoeHUE BCceneHHOM,
spotoLMio Beenennoit, ®uznueckyro npupoy HeOecHbix e, CoHIa U 3BE3 1,

- ymetrh (opmynupoBaTh 3akOHBI HBIOTOHA, 3aKOHBI COXPAHECHHS HWMITYJIbCA;
YpaBHECHUS KUHEMATWKH, 3aKOH BCEMHPHOIO TATOTCHHUS, 3aKOH COXPaHEHUA
UMITyJIbCa, MPHUHIUI OTHOCUTEJIbHOCTH ['anniies, 3aKOHbl TapMOHUYECKHUX
KOJICOaHW, MPAaBUIIO JIEBOH PYKH, 3aKOH 3JICKTPOMArHUTHOW WHIYKIIUH, MPABUIIO
JleHna, 3aK0H paAMOAKTUBHOTO Pacnaja;

- OOBACHATH MEXAHUYECKUE SBJICHMUS,

- pemate O3M i1 PaBHOMEPHOTO M PABHOMEPEMEHHOI'O MPSAMOJIMHEHRHOTO
JBUKCHHUS,

- hOopMyNIHPOBATH 3aKOH JICKTPOMArHUTHON WHAYKIINH, TTpaBuiio JIeHa;

- OOBACHATH MPEBPAIICHUE SHEPTUU MPU KOJICOAHUSIX;

- TI0JIb30BATHCS MOJICIIIMU TEMBI 1J11 O0BACHEHUS SIBJICHUIA,

- pelarth 3a7a4M NeEpPBOro YPOBHSL.



III. TemaTrnueckoe MIAHHUPOBAHHE C YKAZAHUEM KOJIMYECTBA YaCOB,

OTBOJMMBIX HAa 0CBOCHHE KAA0H TeMbIC HCIO0JIb30BaHueM 0bopyaoBanus TP

kJjacc (70 uyacoB)

Hcnoan3oBanue
0o0opyaoBaHHs LIEHTPA
NQ Koi-Bo €CTECTBEHHOHAYYHOU
wn Tema ypoka 4ACOB " )
TEXHOJOIrHYCCKOU
HANPABJIEHHOCTEH
«Touka poctay»
4
TEMA 1: Beenenue

1 Uro m3yuaet pusnka. Habmonenns n 1
OMBITHI.

2 OU3NYECCKUE BETUUHHBI. 1
[TorpemHocTh N3MEPEHHUIN.

3 Jlabopatopnas padota Ne 1 1 KomrekT mocyapl 1
«OnpeaenieHUE 1IEHbI ACTICHUS o0OpynoBaHus AJid
U3MEPUTENBHOTO TPUOOpa» YUYEHUUYECKUX

OTBITOB
4 dOu3rKa U TEXHUKA 1 KoMmnerorepHoe
o0opyaoBaHue
TEMA 2: IleppoHauajibHbIEe 6
CBe/JeHUsl 0 CTPOEHHH BellecTBa.
Crpoenue BeliecTBa. MoOIEKyJIbI. 1

6 Jlaboparopnas padora Ne 2 1 KomriiekT mocy sl 1

« 3mepenne pa3MepoB MajibiX TEI» o0opynoBaHus Jyist
YUEHUUYECKUX
OTIBITOB

7 Jnddysna B razax, KUJKOCTIX H 1 KomneroTepHoe

TBEPABIX TeNNaX 00opy0BaHKE v
BUJICOKAMEPOU TS
JETATbHOTO
PacCMOTPEHHUS
OTIBITA,
BBIBEICHHOTO Ha
SKpaH.

8 B3anmHoe nputskeHue u 1
OTTAJIKUBAHUE MOJICKYJI

9 Tpu cocTosiHus BemecTsa. Paznuuns 1
B CTPOCHUU BEILIECTB.

10 IToBTOPHUTEIEHO-0000IIAIOIINI YPOK 1 KommbiotepHoe
o Teme «CBeACHUS O BEIIECTBEY 000pynoBaHuE

[Hudposas



User
Typewriter
с использованием оборудования ТР


naboparopus
y4eHUYECKas
(pusmka, XuUMwsl,
ononorus):
[udposoit  narumk
TeMIepaTyphbl
Kommiekt nocy st n
obopynoBaHuA IS

YUCHUYECKUX
OTIBITOB
TEMA 3: BzaumogeiicTBue TeJl. 22
11 MexaHn4ecKoe TBUKECHUE. 1 KoMmnerorepnoe
PaBHOMEpHOE 1 HEPAaBHOMEPHOE 000pynOBaHuE Cc
JIBUKECHUE BUJICOKAMEPOU TS
JETATBHOTO
pPacCMOTPEHHUS
OTIBITA,
BBIBE/ICHHOTO Ha
SKpaH.
12 Cxopoctb. EnuHHUIBI CKOPOCTH. 1
13 Pacuer nyTy u BpeMeHM ABUKECHUS. 1
14 SBnenue nHepuuu. Pemenue 3aaau. 1
15 BzaumopeiicTeue Ten. 1
16 Macca Tena. EauHHUITBI MaCCHI. 1
17 Jlaboparopnas padora Ne 3 1 OOGopyaoBanue it
«3MepeHune Macchl Teaa Ha Becax» 71a00paTOPHBIX
padot u
YUCHUYECKUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB TUTS
0]R€)
18 JlaGoparopnas pabota Ne 4 1 OO0opynoBanue ajs
«13mepenne oObeMa Tem» J1200paTOPHBIX
padot u
YUCHUYECKUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB JUTS
01R€)
19 IInoTHOCTH BelecTBA. 1




20 JlaGoparopnas padota Ne 5 1 OO0opynoBanue ajis
«OnpeaesieHNe MIOTHOCTHU BEIIECTBA 71a00paTOPHBIX
TBEPJIOTO TEa» pabor u
YUCHUYECKUX
omBITOB (Ha 6aze
KOMIIJIEKTOB JUTs
0]R€)
21 Pacuer maccel 1 00bema Tefa 1o ero 1
22 Peuienue 3amau 1
23 O0o001eHne MaTeprasa mo TemMe 1
«MexaHnuecKkoe TBUKEHUE, Macca,
MJIOTHOCTH»
24 KontpoabHas padoTa no reme 1
«MexaHn4ecKoe IBHKEHHE.
Macca. ILnoTHOCTB)»
25 Cuna. fBnenue tarorenus. Cuna 1
26 Cuna ynpyroctu. 3akoH ['yka. 1
27 Bec tena. 1
28 1
Enunauiisl cuiibl. CBA3b MEXKTY CHIIOM
TAKECTH U MACCOM Tena.
29 1 OOGopyaoBanue it
Hunamomertp. JlabopatopHas padota 1abOPaTOPHBIX
Ne 6 «I'panyupoBanue NPy KUHbBI U paboT "
U3MEPCHUE CHJT TMHAMOMETPOM) YUEHMYECKHX
omBITOB (Ha 6aze
KOMIIJIEKTOB JUIs
0I'9)
30 CnoxeHue IByX CHJI, HAPAaBJIEHHbIX 1 o0opynoBaHue AJid
BJOJIb OAHOW MPAMOU J1200paTOPHBIX
padot u
YUCHUIECKUX
OTIHITOB
31 Cuna tpenus. TpeHne CKONbKEHUA. 1 o0opynoBaHue AJid
Tpenue nokos. J1200paTOPHBIX
padot u
YUCHUYECKUX
OTIHITOB
32 Tpenue B npupoae U TEXHUKE. 1
IHoammmmHuKw.
TEMA 4: /laBieHue TBEPAbIX TeJ, 21




JKHIKOCTEH U ra3oB.

33 JlaBnenue. EquHuMIbI 1aBICHMS. 1
34 CnocoObl UIBMEHEHUS JaBJICHUS 1
35 JlaBnenue raza. 1
36 3akon [lackans 1
37 JlaBrieHue B )KUJAKOCTH U ra3e. 3aKoH 1 OGopyaoBanue s
[Tackansa JEMOHCTpal Ui
38 Pacuer naBimeHua Ha THO U CTEHKH 1
cocyna
39 Pemenne 3amau no reme «/laBmenue 1
B JKUJIKOCTH H Ta3ey
40 CooOmmarorme cocyasl 1 ObGopyaoBanue s
JEMOHCTpaLU
41 Bec Bozmyxa. AtmocdepHoe 1 ObGopyaoBanue s
JaBJICHUE JEMOHCTpaLUM
42 W3zmepenne armocdeproro 1
nasieaus. OnsiT Toppuuerm.
43 bapomerp-anepouna. AtmocdepHoe 1
JIABJICHUE HA PA3TUIHBIX BHICOTAX.
44 Pemenue 3amau mo teme 1
«Coo0maronmecs cocyab»
45 Manometpsbl 1 ObGopyaoBanue s
JEMOHCTpaLU
46 [TopuiHeBO# )KUIKOCTHON HACOC. 1
['mapasnudeckuii mpece.
47 JletficTBue KUAKOCTH U ra3a Ha 1 ObGopyaoBanue s
MOTPY>KEHHOE B HUX TEJIO JEMOHCTpaIAi
48 ApxuMenioBa cuia. 1
49 IInaBanue Tem. 1
50 Jlaboparopnas padota Ne 7 1 OOGopynaoBanue It
«OnpeaesieHUE BHITATKUBAIOIIEH J1200paTOPHBIX
CHUJIBI» pabot 151
YUCHUUYECKHUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB TUTS
0I'9)
51 JlaGoparopnas pabota No 8 1 OO0opynoBanue ajis
«BrwrsicHeHue ycioBUit IUTaBaHMs 71a00paTOPHBIX
TEI» padot u
YUCHUUYECKHUX
omBITOB (Ha 6aze
KOMIIJIEKTOB TUTS

orD)




52 KontpoabHas padoTa no reme 1
«/laByienue TBEpABIX Te,
JKUAKOCTEH U ra3oB»
TEMA 5: PaboTa u MOIIHOCTD. 15
JHeprusi.

53 Mexanuueckas padoTa. 1

54 Mo1HOCTb. 1

55 Pemenune 3amau mo teme
«MexaHnuueckas padoTa u
MOTITHOCTH»

56 IIpocthie MexaHu3Mbl. Poiuar. 1 O0GopynoBanue it
PaBHOBecHe cui Ha pelyare 71a00paTOPHBIX

padot u
YUCHUYECKUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB JUTst
0OI'9)

57 MOMEHT CHIJIHI.

58 Poluaru B TeXHUKE, OBITY U IPUPOJIE. OOopynoBanue ajis
JlaGoparopnas padota Ne 9 J1200paTOPHBIX
«BrIssicHeHHME yCI0BUS PAaBHOBECHS pabot u
pbraara» YUCHUYECCKUX

oTBITOB (Ha 6aze
KOMIIJIEKTOB JUIst
0OI'9)

59 «30710TO€ TIPABUIIO0 MEXAHUKHU 1 OOGopyaoBanue it
PaBencTBO paboT npu J1200paTOPHBIX
UCIOJIb30BAHNY MEXAHU3MOB pabot u

YUCHUYECKUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB JUIs
0I'9)

60 Pemenne 3amau nmo reme «YcCaoBus 1
PaBHOBECHSA phlUara

61 KII[. JTaGopatopuas padora Ne 10 1 OOopynoBanue ajis
«Onpenaenenne KITJ] npu noaveme J1200paTOPHBIX
TE€Ja 0 HAKJIOHHOM TJIOCKOCTH» pabor u

YUCHUYECKUX
oTBITOB (Ha 6aze
KOMIIJIEKTOB JUIs
01R€)

62 Kunernueckas u noTeHIAabHASA 1
SHEPrUsl.

63 [TpeBpaiiieHrie 3HEprun. 3aKOH 1




COXPAHEHMUS SHEPTHUH.
64 Pemenwne 3amaa o teme «PaboTa, 1
MOIITHOCTh W SHEPTHUS»
65 Pemenwne 3amaa o teme «PaboTa, 1
MOIITHOCTb W SHEPTHUS»
66 KontpoabHas padoTa no reme 1
«Iueprus. PaboTa 1 MOIITHOCTBY
67 HNTorosoe nmoBTopeHue 3a Kypc 7 1
KJacca
68 I'ogoBas koHTpobHAs paboTa 3a 1
Kypc 7 Kjacca
69-70 HrtoroBoe moBTopeHue 3a Kypc 7 2
KJ1acca
8 kJjacc (70 yacoB)
Hcnoab3oBanue
00opy1oBaHHs LIEHTPA
Ne Ko1-Bo €CTeCTBEHHOHAYYHOH
n/ Tema ypoka "
I 1acos TEXHOJIOrH4eCcKOn
HanpaBJICHHOCTEN
«Touxa poctay»
TensioBblie siBeHust (254.)
1 TexHnuka 0€30MacHOCTH B KAOWHETE 1 Iudporas
¢bm3ukn. TemnoBoe IBMKCHHE. nadopaTopus
Temneparypa YUYECHUYECKAA
(¢pu3mka, XuUMwsl,
Ononorus):
ImudpoBoit  marumk
TEMMEPATyphbl
2 | BHyTpeHHAs 3HEprud 1 [udposas
naboparopus
y4eHUYEeCcKas
(¢pu3mka, XuMwsl,
Oononorus):
IudpoBoit  marumk
TEMIMEPATypPhbl
3 CnocoObl UI3MEHEHUS BHYTPEHHEH 1 [udposas
SHEPruun naboparopus
y4eHUYEeCKas
(¢pu3nka, XuUMwsl,
OnonorHus):

[udposoit  maTumk
TEMIICPATyPHI




Buapl Temmonepenaun.

obopynoBaHue IS

TennonpoBOHOCTS. J1a00paTOPHBIX

padot u
YUEHUUYECKUX
OMbITOB

5 Buapl Tenonepenaun .KonBekus. obopynoBaHue IS
J1a00paTOPHBIX
padot u
YUEHUUECKUX
OMbITOB

6 Bunel Termnonepenaun M3nyyenue o0opynOBaHUE i
J1a00paTOPHBIX
padot u
YUEHUUECKUX
OMBITOB

7 KonnuecTBo TEMIOTHI.

8 VY ienbHas TEMIOEMKOCTD.

9 Pacuer konuuecTBa TemioThl. Pemenue
3a/1au.

10 | JJaboparopHas padota Nel «CpaBHeHue OOGopynoBanue st
KOJIMYECTB TETUIOTHI TPU CMENTUBAHUHT J1a00paTOPHBIX
BO/JIbl PA3HOHN TEMIIEPATYPhD» pabot u

YUEHUUECKUX
ommbITOB (Ha Oaze
KOMIUIEKTOB JUTs
0r9)

11 | JJaGoparopHas padota Ne2 «M3mepenue OOGopynoBanue st
YACJIbHOM TEMI0EMKOCTH TBEPIOTO J1a00paTOPHBIX
TeIay. padot u

YUEHUUYECKUX
ombITOB (Ha Oaze
KOMIUIEKTOB JUTs
0I'9)

12 | OHeprus TomuBa. Y AesibHas TEMIOTA
CrOpaHusl.

13 | 3akoH coxpaHeHUsd U MpEBpalICHUA
SHEPIUM B MEXAHUUYECKUX U TETUIOBBIX
Mpoiieccax.

14 | KontponbHas padota Ne 1 o teme:

«TennoBeie ABICHUAY .

15 | ArperatHbie COCTOSTHUS BEIIECTBA. udporas
[InaBnenue u OTBEPACBAHKE naboparopus
KPUCTATMYECKUX TEJI. y4eHUYECKas

(busmka, Xxumwsl,




Ononorus):
[udposoit  maTumk

TEMIICPaTyPHI

16 | I'padmk myiaBiieHns 1 OTBEPICBAHUS [udposas
KPUCTALTMYECKUX TEJI. Y IeIbHAA naboparopus
TEIJIOTA TUIABJICHUA yUCHHUCCKAs

(¢pu3mka, XuUMwsl,
OnoNoTrHs):
udpoBoit  marumk
TEMIICPaTyPHI
17 | KonTtponbshas padota Ne 2 no teme:
«Harpesanue v iaBiaeHue
KPUCTAJUTMYECKHUX TEI.

18 | Ucnapenwue. [Tornomenue sHeprun npu OOGopynoBanue st
WCTIaPEHUH KUIKOCTH U BBIJICIICHAC €€ JEMOHCTpaui
TPV KOHJICHCAITAHX T1apa.

19 | Kunenne OOopyaoBanue s

JEMOHCTPALMH

20 | Bnaxxnocts Bo3ayxa. CocoObl e OOopyaoBanue A
onpeaenenus. JlaboparopHas padota 71a00paTOPHBIX
No3 «3mepenue BIa)KHOCTH BO3AyXay padot 51

YUCHHUECKUX
ombITOB (Ha Oaze
KOMIIJIEKTOB TUTS
0I9)

21 | YaenpHas TemnoTa mapooOpa3oBaHus 1
KOHJICHCAI[1H.

22 | Pabora rasza u nmapa npu paciiupeHuu.

JIBurarens BHYyTPEHHETO CTOPAHMS.

23 | [Taposas TypOuna. KI1]] renyioBoro
JIBUTATEITS.

24 | Pemienue 3ana4 o reme: «Pabora razau
rapa Mpu PacIIAPEHUN».

25 | Kontponbhas padorta Ne 3 no teme:

«I3MeHeHne arperaTHbIX COCTOSHUI
BEIIIECTBAY.
JIeKTpUYecKue saABJeHus (27 u)

26 | Dnextpuzainus Tel mpu OOopyaoBanue At
COMMPUKOCHOBEHUU. B3anmoaencTeus JEMOHCTPALMH
3apSKEHHBIX TEI.

27 | DneKTpocKom. DIEKTPUUECKOE TT0JIe OOGopyaoBanue s

JEMOHCTPALMH

28 | JIenuMOCTh AJIEKTPUUECKOTO 3apsaaa. OOopyaoBanue s

DJIEKTPOH JEMOHCTpaui




29

CtpoeHue aToMOB

30 | OObsicCHEHHE ICKTPUICCKAX SBJICHUH. o0opyaoBaHUE i
[TpoBOAHMKH, IOTYTIPOBOTHUKA 1 71a00paTOPHBIX
HEMTPOBOTHUKH JICKTPHUCCTBA pabot u

YUCHHUECKUX
OTIBITOB

31 | KonrpoabsHaa padota Ne 4 o teme
«Onexktpuzanus tes. CTpoeHue
aTOMOBY.

32 | DNEeKTpUYECKUM TOK. DJIEKTpUUECKas o0opyaOBaHUE Jid
LIETb U €€ COCTaBHBIC YACTH. J1a00paTOPHBIX

padot u
YUCHHUECKUX
OTIBITOB

33 | DneKTprUUYECKHi TOK B METaJIIax. obopynoBaHue IS
JIeHCcTBHS JEKTPUUECKOTO TOKA. J1a00paTOPHBIX
Hanpasnenue Toxa. pabot u

YUCHHUECKUX
OTIBITOB
34 | Cuna Toka. EqMHUIIBI CHJTBI TOKA.
Awmmepmetp. M3amepenne cuimbl Toka.

35 | Jlaboparopnas padora Ned «CoHopka o0opynoBaHuE Jid
ANIEKTPUUYECKON 1IETTH U UBMEPEHUE J1a00paTOPHBIX
CHJIBI TOKA B €€ Pa3IMYHBIX yUaCTKAX. pabor u

YUCHHUECKUX
OTIBITOB

36 | DaexkTpudecKoe HanpspDKeHUE. EauHATb o0opynOBaHUE Jid
HanpsokeHus. Bonbtmerp. U3mepenue J1a00paTOPHBIX
Hanpskenus. JlaboparopHas pabota pabot u
No5 «3mepenne HanpsKeHNus Ha YUYEHUYECKHUX
PaA3TUYHBIX YUACTKAX AJICKTPUUECKON OTIBITOB
SN,

37 | 3aBUCUMOCTH CHJIBI TOKA OT o0opynOBaHuE Jid
HaMPSKEHUSA. DJIEKTPUICCKOE J1a00paTOPHBIX
COMPOTHUBJICHUE MPOBOTHUKOB. pabot u
EmuHuIel conpoTHBIICHHS. YUCHHUECKUX

OTIBITOB

38 | 3akon Oma 15 yyacTKa Heru. obopynoBaHue IS
J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB

39 | Pacuer conpoTHUBJIEHUA MPOBOJHUKOB.

VY nenbHOE conpoTtusiacHue. [ Ipumepsr




Ha pacucT COMPOTUBJICHHUA ITPOBOJHHKA,
CUJIbl TOKA U HAIIPAKCHHUA

40 | Peocratsl. JJaboparopHas pabota Ne6 obopynoBaHuEe IS
«PerynupoBanue CHIBI TOKA 71a00paTOPHBIX
PEOCTaTOM». pabot 51

YUCHHUECKUX
OTIBITOB

41 | JJaGoparopHas padota Ne7 «3mepenue o0OpyaOBaHUE Jid
COTIPOTHUBJICHUS TIPOBOTHUKA TTPH J1a00paTOPHBIX
MTOMOIIIA aMTIePMETPA U BOIBTMETPAY. pabor u

YUCHHUECKUX
OTIBITOB
42 | IlocnenoBaTenbHOE U MapaIeIbHOE obopynoBaHue IS
COCTMHECHUE TTPOBOTHUKOB. 71a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
43 | Pemenue 3a1au no Teme:
«[TocnenoBarenbHOE ¥ MAPAIICITEHOE
COCTMHECHUE TTPOBOTHUKOB).

44 | PaboTa 31E€KTPUUECKOTO TOKA.

45 | MOmHOCTH AIIEKTPHUECKOTO TOKA. obopynoBaHue IS
Jlabopatopnas padora Ne8 «M3mepeHue 71a00paTOPHBIX
MOIITHOCTH U pabOThl TOKA B pabot u
AJIEKTPUUECKOM JIAMIIEY. YUYEHUYECKHUX

OTIBITOB

46 | Enunuia paboThl 3JIEKTPUYECKOTO TOKA,

MIPUMEHSEMBIE HA PAKTHKE.

47 | HarpeBaHue npOBOJHUKOB
ANEKTPUUCCKUM TOKOM. 3aKOH
Jlxxoyns - Jlenna

48 | Konaencarop obopynoBaHue IS

J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB

49 | Jlamma HakanuBaHUA. DJIEKTPUUECCKHE
HarpeBaTebHbIE MPUOOPHI.

50 | Kopotkoe 3ambikanue. [LnaBkue
MPETOXPAHATEITH.

51 | IloBTOpeHUE TEMbI « INEKTPUUECKUE
SBJICHHSI.

52 | KonrponsHas pabora Ne 5 o teme

«INEKTPUUECKUE SBJICHUS.




DJIEeKTPOMATrHUTHBIE sSiBJIeHHsI (6 4)

53 | MarauTtHoe nojie. MarHuTHOE MoJie OOopyaoBanue s
MPAMOTO TOKa. MarHuTHBIEC TMHUH. JEMOHCTpAIAN
54 | MarauTHOE moJjie KaTyIIKH ¢ TOKOM. OOopyaoBanue s
DJIEKTPOMArHuThl U UX TPUMEHEHHE. JEMOHCTpAIAN
55 | IlocTossHHBIE MarHuThl. MarHUTHOE obopynoBaHue IS
T0JIC TIOCTOSTHHBIX MarHUTOB. J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
56 | MarauTtHoOe moJjie 3eMJIH.
57 | lelcTBME MAarHUTHOTO TOJIA Ha
MTPOBOTHUK C TOKOM.
Onekrpoasurarens. JlaboparopHas
pabota Ne 9 «M3yuenue
ANEKTPUUCCKOTO ABUTATEIIS
MOCTOSTHHOT'O TOKaY.
58 | KonrponbHas padora Ne 6 o teme:
«DJIEKTPOMArHUTHBIC SIBJICHHS.
CBetoBble siBjeHus (9 4)
59 | Uctounuku cBera. Pacipoctpanenne o0opynOBaHUE i
CBeTa J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
60 | BuonMoe nBukeHHUE CBETUIT
61 | OrpaxkeHue cBeTa. 3aKOHbI OTPAKCHUS o0opynOBaHUE Jid
CBETa J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
62 | ITnockoe 3epkaio
63 | [Ipenomaenue cBera. 3aKOH obopynoBaHue IS
MPEJIOMIJICHUS CBETA J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
64 | JIuazpl. OnTHYecKas cuiia JIMH3bI obopynoBaHue IS
J1a00paTOPHBIX
padot u
YUCHHUECKUX
OTIBITOB
65 | M300pakeHus, naBaeMbie JIMH3OM. OO0opyaoBanue A
Jlaboparopnas padora Nel0 71a00paTOPHBIX




«[TonyueHue n300paXKEHUS C TOMOIIIb pabot u
cOOMpArOIEH JIMH3BI» YUEHUUYECKUX
ombITOB (Ha Oaze
KOMIUIEKTOB JUTst
OI'9)
66 | I'ma3 u 3penue. 1
IToBTOpPHUTETBEHO-0000IIAIOITNH YPOK MO
TeMe «CBETOBBIC SIBJICHUS)
67 | KontpoasHaa padota Ne7 o teme 1
«CBETOBBIC SIBICHUA»
IloBTOpeHue (3 4.)
68 | [loBTopenue marepuana puzukn 8 1
KJ1acca.
69 | UTorosas KOHTpobHAs paboTa 3a Kypc 1
8 kiracca
70 | AHQJIU3 UTOTOBOM KOHTPOJIbHOU PabOThI 1
kjaacc (102yaca)
HUcnoan3oBanue
o0opyaoBaHHs LIEeHTPa
NQ KO.H-BO €CTECTBCHHOHAYYHOU
n/n Tewa ypoxa 4acoB " o
TEXHOJOTHYCCKOU
HANIPABJIEHHOCTEH
«Touka pocta»
3akoHbl B3aumoaeiicTeusi U ABH:KeHus TeJ1 (30 yacos)
1. MarepuanbHas Touka. Cucrema | 1
oTcueTa.
2. Ilepemerienue
3. Onpenenenue KOOPAUHATHI
JBUKYIIEroCs Tea.
4, [Tepemenienue npu 1
MPAMOJIUHEHHOM PAaBHOMEPHOM
JIBAKEHUH.
5. Pemenne 3amau
6. [Ipsamonuueitnoe 1
PABHOYCKOPEHHOE ABUKCHHUE.
Yckopenue.
7. CkopocTh NMPAMOJIMHEHHOTO 1
PABHOYCKOPEHHOTO JIBUXKCHMUSL.
I'padmk ckopocTr
8. Pemenne rpaduaeckux 3anau 1




9. [Tepemenienue mpu 1
NPAMOJIMHEUHOM
PABHOYCKOPEHHOM JIBUKEHUU
10. [lepemerienue Tena npu 1
NPAMOJIMHEUHOM
PABHOYCKOPEHHOM JBUKCHHUU 0€3
HAYaJIbHOU CKOPOCTH
1. Jlaboparopnas padora Ne 1 1 o0opyaoBaHuE JJIA
«Hccnenopanue 71a00paTOPHBIX
PABHOYCKOPEHHOTO JIBUXKEHUS pabor 51
0€3 HaYaJIbHOM CKOPOCTH YUCHUYECKUX
OTBITOB
12. Pemenne 3amau
13. Kontponsnas pabota No 1
« [ IpAMOTMHENHOE TBUKEHUE
14. OTHOCHUTEILHOCTh ABMKCHUS. 1
15. NnepunanbHbie CUCTEMBI 1
otcueta. [lepBrlil 3aKkOH
HproTona
16. Bropoii 3akon HeroTona 1
17. Tpernii 3akoH HeroTOHA 1
18. CB0001HOE MaZeHUE TEN 1
19. JIBm>xkenure tena, OpOIIeHHOTO 1
BEPTUKAIIbHO BBEPX.
Hesecomocth
20. Jlabopatopnas padora Ne 2 1 obopyaoBaHuEe A
«3mepeHmne yckopeHus J1200paTOPHBIX
CBOOOJHOTO MAJCHU» pabot u
YUEHUUYECKUX
OTBITOB
21. 3aKOH BCEMHUPHOTO TATOTCHUS
22. Yckopenue cBOOOIHOTO MAACHUS
Ha 3emJie U APYruX HEOECHBIX
TeJax.
23. [IpsamonuHeitHoE 1 1
KPUBOJIMHENHOE IBUIKEHHUE.
JIBU>KEHHE TENa MO OKPYKHOCTH
C MOCTOAHHOM 10 MOJTYJTHO
CKOPOCTBIO.
24, Pemenne 3amau 1
25. Nmnynse Tena. 3akoH 1
COXPAHECHUS UMITYJIbCa
26. PeaktuBHoe apmxenue. Pakersl. | 1




217. BriBo1 3aKk0Ha cCOXpaHEeHUA 1
MEXAHUYECKON DYHEPTHUMU.
28. Pemenue 3anau. [loaroroska k 1
KOHTpObHOM padoTe Nel
29. Kontpoarshas padota Ne 2 1
«3aKOHbI B3aMMOJICHCTBHS H
JIBWKEHUS TEI)
30. PaGota Han ommbOkamMu 1
Mexanuueckue KoJie0aHusi M BoJIHbIL.3BYK.(16 uacoB)
31. KonebarenpHoe NBUKECHHE. 1 o0opyaoBaHuE 1A
CB0001HBIE KOIEOaHUA J12a00paTOPHBIX
padot u
YUCHUYECKUX
OTIBITOB
32. BennunHbl, XapaKTEepU3YIOIINE 1 obopyaoBaHue A
Kojie0aTebHOE TBUKCHHE 71a00paTOPHBIX
padot u
YUCHUYECKUX
OTIBITOB
33. JlaGoparopnas padota Ne 3 1 OO0opynoBanue ajis
«HccnenoBanne 3aBUCUMOCTH J1200paTOPHBIX
MEPHO/Ia U YaCTOTHI CBOOOTHBIX pabor "
KoJjieOaHwit MassTHUKA OT JJTAHBI YUCHUYECKUX
ero HUTH>> ombITOB (Ha 0aze
KOMIIJIEKTOB TUTS
0I'9)
34, 3aTtyxaroime KojaeOaHus. 1
BrinyxeHHbIC KOJICOAHUS.
35. Pesonanc.
36. PacnipocTpanenue konebaHuii B
cpene. BomHsl.
37. JlnunHa BosiHbl. CKOPOCTH 1
pactpoCTpaHEHUS BOJTH.
38. Pemenue 3anau. 1
39. Hctounrku 3ByKa. 3ByKOBBIE 1 o00OpyaOBaHue s
KoJieOaHus J1200paTOPHBIX
padot u
YUCHUYECKUX
OTIHITOB
40. Bricota, [TeMOp]| 1 rpoMKOCTH 1
3ByKa
41. PacrnipocTpanenue 3Byka. 1 obopyaoBaHuEe A

3BYKOBBIE BOJIHBI

J1200paTOPHBIX
padot u




YUCHHYCCKHUX

OTILITOB
42. Pemenue 3amau. [loaroroska k
KOHTPOJIbHOM padoTe Ne3.
43, Kontponrhas padorta Ne 3
«MexaHuueckue KojeOaHus u
BOJIHBI. 3BYK»
44, PaGoTa Han ommoOkamu.
45. OtpaxeHue 3ByKa. 3BYKOBOM
PE30HAaHC.
46. 3armTa MUHH-TIPOCKTOB M0 TEME
«MexaHuueckue KojeOaHus u
BOJIHBI. 3BYK»
JyeKTpoMarHuTHoe noJie (20 yacon)
47. MarHuTHOE noJie obopyaoBaHue A
J1200paTOPHBIX
padot u
YUEHUUYECKUX
OTIBITOB
48. Hanpasnenue Toka u
HANPaBJICHUE JINHUM €TO
MarHUTHOTO MOJIA
49. OOHapy>keHHUe MarHUTHOTO TOJIS
O €ro AEUCTBUIO HA
3NEKTpUYeCKui TOK. [IpaBuio
JIEBOU PYKHU.
50. WNHayknust MarHuTHOTO MOJIA.
MarHuTHbIA MOTOK
51. Pemenne 3anau.
52. SIBneHune 3aeKTpOMarHuTHOM OGopynoBanue s
WHTYKITHH JEMOHCTpaIUii
53. Jlabopatopnas padora Ne 4 obopyaoBaHue A
«3yuenue aBiaeHUsS J1200paTOPHBIX
3JE€KTPOMArHUTHON MHAY KL padot 151
YUEHUUYECKUX
OTIBITOB
54. Hanpagnenne nHIyKIMOHHOTO
Toka. [Ipasuno Jlenua.
55. SlBneHne caMOMHIYKIUH.
56. [Tonydenue n mepegaua
MEPEMEHHOTO 3JICKTPUUYECKOTO
toka. TpaHcdopmarop
57. DONEeKTpOMarHuTHOE TOJIE.

9H€KTpOMaFHI/ITHI>Ie BOJIHbBI
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- Bpatckoro pattona Upkytckoit o6nactu
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Ha 3aceganuu [1IMO 3aMecTHTeNE IMPEKTOPA MO, ‘}?[npeKTop MKOY «Buxo-; z
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- Pabouas nporpamma y4ueGHOTO TIpeaMeTa
«BHOJIOT U5T» ‘ ;
VIS yqampxcst 5-9 Kiaccos o

IIpenmeTnast obnacte: « ECTECTBEHHO — HAYYHBIE IPESIMETRIY

Cpoxk peanuzanuu - 5 JIeT

Pazpaborana:

Yenyenko JI. A.,

YUUTETH OHOIOTHI

TIEpBON KBATH(DUKAIMOHHOM KaTeropun

Buxopeerxka




Hannas pabouas nporpamma yde6GHoro mpeamera «Buonorvs» Iis ydamuxes 5-9 Knaccos paspia—
GoTana Ha ocHOBE TpeOoBaHHH k pesynsratam ocsoerns OOIT 000 MKOY «Buxoperckas COII
Ne 2» B cootBercTBHH ¢ PI'OC O0O0.

Henau nporpammei:
- OCBOEHME 3HAHMI O KMBOM MPUPOJE U NPHCYLIUX €l 3aKOHOMEPHOCTAX; CTPOECHHUH, JKUIHEIES-
TEJABHOCTH U CpeJoo0pasyroUiel pon JKHBBIX OPTaHU3MOB; YeOBEKE Kak OHOCOLHUAILHOM CyLIe-
CTBE; O PONM OHMOJIOTHYECKOH HayKH B NPaKkTHYECKOMN AEATENBHOCTH JIOIEH; METOAAX MO3HAHUS
KHUBOW IIPUPOJIEL;
- OBJIa/ICHNE YMEHHSIMM NIPUMEHATh OUOJIOTMYECKUE 3HAHMS A1 OOBSICHEHHS MPOLECCOB M 5IBJIG-
HU JKUBOH TIPUPOJIEL, KU3HEIEATENEHOCTH COBCTBEHHOrO OPraHi3Ma; HCTIONb30BaTh HHDOPMALIHIO
O COBPEMEHHBIX JOCTIXKEHHUAX B 00JacTH OHOJIOTHH M DKOJIOTHH, O (aKTopax 370pOBbS U PHCKA;
paboTtatk ¢ GUONOrHYECKUMH NMPUOOpaMK, HHCTPYMEHTAMH, CTIPABOYHHUKAMMU; IPOBOIUTE HAOIIOIE-
HUMA 33 OMONOrMYECKUMH OOBEKTAMH M COCTOSIHHEM COOCTBEHHOrO OpraHu3Ma, GHOJIOrHYECKHE
3KCTIEPUMEHTHI;
- pa3BUTHE NO3HABATE/IbHBIX HHTEPECOB, HHTEJIEKTYANbHBIX U TBOPYECKUX CHOCOOHOCTEH B
npouecce NpoBeAeHNs HaOMIONEHHH 3a KHUBBIMH OpI‘aHI/IBMaMI/I OUOJIOTHIECKUX 9KcnepHMeHT0B
paboTHI € PA3IMYHBIMY HCTOYHUKAMHU UH(OpMALUHK; ~ ,
- BOCMHMTAHME [TO3HTHBHOIO IEHHOCTHOT'O OTHOIIEHHS K XKHUBOH NPHpoJE, COOCTBEHHOMY 3I0POBEIO
M 3I0POBEIO IPYTHX JIOAEH; KyJIBTYpHI IIOBEICHHUS B IPUPOLE;
- HCNOJIb30BAHUE NMPHOOPETEeHHbIX 3HAHMH M YMEHMiIl B MOBCEAHEBHOM KM3HM U yXola 3a
pacTeHHAMH, JOMAUIHUMH KHBOTHBEIMH, 3a00TEl O COOCTBEHHOM 3I0POBEE, OKa3aHUs MEpBOH Io-
MouIx cebe 1 OKpYIKAKOIMKM; OLEHKH MOCNEeNCTBHH CBOEH NeATeNBHOCTH 10 OTHOMIEHHUIO K IPHPOA-
HOH cpelie, COOCTBEHHOMY OpTaHU3MY, 3JOPOBBIO APYIrUX JIOAEH; AJisi COOIOAEHHS NIPaBII MOBe-
JEHUs B OKPYKaromeH cpese, HOPM 3JJ0poBOro odpasa »xu3Hu, npodunaxruku 3ab0eBaHuH, TpaB-
MaTH3Ma M CIPECCOB, BpeIHBIX NpuBerdek, BUY-undexumm.
OcHoBHbIE 3aJa4H JAHHOT'O Kypca:
- cUcTeMaTH3aUus 3HaHUM 06 OOBEKTAX JKUBOH M HEKUBOH NMPUPOJIB, UX B3aMMOCBA3AX, MONydeH-
HEIX B MpoLECce M3ydenus npeamera «Okpyxaromuit Mup. 1-4 kiaccel», MO3HAKOMUTE YHaIMXCS C
OCHOBHBIMH MOHATHSIMH U 3aKOHOMEPHOCTAMH HayKu OMOJIOTHH;
- Pa3BUTHE MO3HABATENBLHBIX HHTEPECOB, HHTEJUIEKTYaIbHbBIX U TBOPYECKHUX CIIOCOOHOCTEN ydamux-
ca;- !

- (hOPMHPOBAHNE MEPBUYHBIX YMEHHH, CBS3aHHEIX C BEIIOJHEHUEM [IPAKTHYECKHUX U na60paTopH51x
pabor;
- BOCIIUTaHHME OTBETCTBEHHOIO M OEpemHOro OTHOIIEHHS K OKpY’KatoImel npupoae, hopMHUpoBaHHe
9KOJIOFMYECKOTO MBIIIEHHS, IEHHOCTHOTO OTHOIIEHHUS K TIPUPOJIE U YENIOBEKY.
Yuebnslil npeamet «brosiorusay peanusyercs uepes 00s3aTeNbHYIO 4acTh YueOHOTo m1aHa. Pabouas
nporpamMma «buonorusy s ydamuxcst 5-9 xnaccos paccuuTana Ha 238 4acoB B COOTBETCTBHMU €
yueOHeM manoM MKOVY «Buxopesckass COLL Ne2»: 5 knacc — 34 u. (1 wac B Hezemo), 6 kiacc —
34 4. (1 yac B Hemeno), 7 knacc- 34 4. (1 gac B Hepemo), 8§ knacc — 68 4. (2 yaca B HeJEIIO), 9 Kace
— 68 4. (2 yaca B HeJleINIO).
Cpok peanusanyu NporpaMmMel — 5 JieT.

Hcnoneszyemeit YMK:

ABTOp/aBTOPCKHH Hanmenosanne Knace Haumenosanue uzna-
KOJUIEKTHB yyeOHHKa Teist ydeOHHKa
TInemakoB A.A., Co- | buomnorusa. Beenenuve 5 H3paTenbcTBO ’

HuH H.M. B OHOJIOTHIO «Ipoda »




Connn H.U. , Conn- | Buonorua. XKupoi Wz paTenscTBO
Ha B.M. OpPTraHu3M. « Hdpoday
3axaposa B.b., Co- Bronorus. Muoroo6- H3parenscTBO
HuHa H.H. pasue KMBBIX Opra- « poda »
HU3MOB. baktepuu.
I'pubebL. Pactenwst.
3axaposa B.b., Co- buonorust. MuOroo6- 8 . WsparenscTro
HuHa H.H. pas¥ie XUBBIX Opra- « Hpoda »
‘ HI3MOB. JKMBOTHEIE.
Canun M.P., COHHH Buonorus. ' 9 H3natenscTBO
HU. Yenosex. « dpoda »

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHNSI YYEBHOT' O
MIPEIMETA

JINYHOCTHBIMH pe3y/ibTATAMHM H3y4EHHUS MpeaMeTa «BHONOTHs» SIBIISAIOTCS:
— Oco3HaBaTh €JUHCTBO U IIEIOCTHOCTh OKPYSKAIOLIEr0 MHUpa, BO3MOKHOCTH €ro M03HABAEMO-
CTH 1 OOBACHUMOCTH Ha OCHOBE JOCTH)KECHHUH HAYKH.
- IlocreneHHo BEICTpauBaTh COOCTBEHHOE LEIOCTHOE MHPOBO33PEHHE.
- Oco3HaBaTh MOTPEOHOCTH M FOTOBHOCTH K caMOOOPA30B4HUIO, B TOM 4HCJIE H B paMKaX ca-
MOCTOSITENIEHOM IS TENBHOCTH BHE LIKOJIEL.
- . OueHHBAaTh )KM3HEHHBIE CUTYALUU ¢ TOUYKH 3peHMs O0e30macHoro o6pasa KHU3HU U CoXpaHe-
HUS 3M0POBBSL. “
- OueHuBaTh 9KOJIOTMYECKUH PUCK B3aUMOOTHOLIEHUH YeTOBEKa U IPUPOJIBL
- OopMUpoBaTH 3KONOTHYECKOS MBIIUICHHE: yMEHHE OLEHMBATE CBOIO ACSTENBHOCTD W IO-
CTYIKHM [PYIMX JIOAEH ¢ TOYKH 3PEHMA COXPAHEHHMs OKpyKaromeH CPeJIEl — TAPaHTa JKU3HU: U -
Onaronony4us ojen Ha 3emie. :
MeTanpeamMeTHbIMM. pe3yIbTaTaMH U3ydeHUA Kypca «BHOIOTHs SIBISIOTCS: ‘
Pezynsmugnvie VY1 '
- CaMocCTOATENbHO OOHApYXUBATh U (HOPMYIHPOBATh YUeOHYIO MpobieMy, ONpeaesiTs LeNb -
y4e0HOH AeATENbHOCTH, BEIOUPATh TEMY MPOEKTA.
- Brigeurate Bepcuu pemeHus mpoOJieMEl, OCO3HaBaTh KOHEYHBIH pe3yJBTar, BI:I6I/IpaTB u3
"TIPEIUIOJKEHHBIX U UCKATh CAMOCTOSATENIBHO CPEeCTBA HOCTHXKEHUS LIEHH. :
- CocraBnaTh (MHIMBUIYAJBHO WM B TPYIIIE) IJIaH PELICHUS Npo6ieMsl (BEIIOHEHUs TPO-
eKTa).
- PaGoras no njaHy, CBepsSTh CBOM JNEHCTBUS C LEIBIO H, TPU HeO6XO,HI/IMOCTI/I HCIIPABIISITH
OLTHOKHU CaMOCTOSTENBHO.
- B -guanore c yd4uTeneM COBEPIICHCTBOBATH CaMOCTOSTEABHO BEHIPAOOTAHHBIE KPUTEPHU
OLICHKH.
Ilosnasamenvhvie YVII:
- AHaHHSHpOBaTB CpaBHUBATH, KIIACCHPHUMPOBATE 1 0G00IWATE (baKTBI U ABNEeHUs. BEIBIATE
NPUYMHE! ¥ CIIEICTBHS IPOCTHIX SIBJICHHH. ‘ ‘
- OcCymecTBIATE CPABHEHHUE, CEPHALIUIO U KIACCH(PUKALUIO, CAMOCTOATEIBEHO BBI6I/Ipa$I OCHO-
BAHWUs U KPUTEPUH U1 YKA3aHHEIX JIOTUMECKUX OMNepalyi; CTPOUTE KIacCH(PUKALIAIO HA OCHOBE
JHXOTOMHUYECKOro AeAeHHs (Ha OCHOBE OTPHIAHHS). '
~  CTpouTh JIOTHYECKOE PACCYKASHUE, BKIHOYAIOIIEE YCTAHOBICHHE TTPUYUHHO-CIEACTBEHHEIX
CBsI3EH.
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- Co31aBaTh CXeMaTHYECKUE MOAEIIH C BBLIETEHUEM CYLUECTBEHHbIX XapaKTEPUCTHK O0BEKTa.
- CoCTaBnATh TE3UCHI, pa3iINYHEIE BUAEI IUIAHOB (TIPOCTHIX, CIOMHBIX H T.IL.). Hpeo6pa3013m-
BaTh MHGOPMALMIO M3 OJHOTO BHAA B ApYyroii (TabnuLy B TEKCT U 1Ip.).
- BrruTEIBaTH BCE YPOBHH TEKCTOBOH HHBOpMAIHH.
- YMeTh OMpefesiTh BO3MOXHBIC HCTOYHHMKA HEOOXOMMBIX CBEIEHHH, IPOM3BOIATE noncrc
‘MHDOPMALIMH, AHATH3UPOBATH H 'OLICHHBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YV
- CaMoCTOATENBHO OPraHU30BEIBAaTh yUeOHOE B3aUMOAEHCTBHE B rpyIie (OpeaessTs oolue
LeJH, pacrpeaeiaTh poJiy,
~ JIOTOBapHUBAaThCsS APYT C APYIOM U T.[.)

HPEJMETHBIE PE3YJbTATHBI
5 knace
«BBeneHue Brﬁnonormo»

BruinyckHUK HAYyuMTCS:
—OGBACHATH 3HAUEHHE GHONOTHYECKHX SHAHMI B TOBCEIHEBHOH KU3HY;
— XapaKTEPU30BaATh METOBI OMOJIOTMYECKUX UCCIIEAOBAHHMIH;
— paborathk ¢ JIynoit U CBETOBEIM MHKPOCKOIIOM;
— y3HaBaTh Ha TabJIMIAX ¥ MHUKPOIpENapaTtax OCHOBHEIC OPraHOUIBI KIETKH;
— OOBACHSTE POJIb OPraHMYEeCKUX U MHHEPATbHEIX BEIECTB B KIIETKE; :
— co0I0AaTh NpaBuiia MOBEAEHUS U paboTH ¢ MpubopaMu ¥ HHCTPYMEHTAMH B KaGHHETe
610JIOTHH. .
— ONPENENATh NPHHAMIEKHOCTL OHOJOrHYECKHX OOBEKTOB K OJHOMY M3 LIAPCTB KHUBOH NPHPOJEL;
— YCTaHABJIMBATh YEPTHl CXOJCTBA U Pa3NIHYHs y MPEACTABHUTENICH OCHOBHBIX LIAPCTB;
— pa3yM4aTh U3y4eHHEIe OOBEKTHI B IPUPOJE, Ha TabrIax;
— YCTaHaBIUBATh YEPTH NIPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHuUS;
— OOBACHATH POJIb NpeACTaBUTENEeH LIAPCTB XKUBOM NIPUPOIB] B KHU3HH YEJOBEKA.
— CPaBHHBATh Pa3JIMYHBIE Cpesibl OOUTaHMU;
— XapaKTepH30BaTh YCIOBHS KHU3HHU B PA3JIMYHBIX Cpeaax 0OUTaHuS,
— CpaBHMBATh YCJIOBUsI OOUTAHHS B pa3IMIHAIX IPUPOIHEIX 30HAX;
— BBUABJISITE YEPTHI MPUCHOCOOIEHHOCTH JKHUBEIX OPraHU3MOB K OTIPEEIEHHEIM YCIOBHSM;
— NPHBOAMTE NPUMeEpPE! oburaTeei Mopei U OKeaHoB.;
— HabJIFOIaTh 32 XXUBBIMH OpraHU3MaMH,
— 00BACHATE MPUYUHE] HETATHBHOTO BIMSIHUA XO3HCTBEHHON AESTENBHOCTH YEJIOBEKa Ha
TIpUpoOLYy;
— 0OBACHSITE POJIb PACTCHUH H KMBOTHBIX B JKH3HU YEJIOBEKA,
— 000CHOBEIBATh HEOOXOAUMOCTB IIPUHATHS MEP 110 OXpaHe )KUBOH IPHPOIEI;
— co0ur04aTh MpaBuUila OBEIECHHUS B IPUPOJE; ' ,
— pa3nM4aTh Ha XKUBEIX 0OBEKTAX, TAONUIAX ONaCHBIE IS *KU3HU YEJIOBEKA BULI PACTEHUH 1
’KUBOTHEIX;
— BECTHU 3A0POBEIH 00pa3 XH3HU U MPOBOIUTE OOPEOY C BPEIHBIMU MPHUBEIYKAMH CBOMX
TOBApHIIEH.
BbINyCcKHHUK MOJYyYUT BO3MOKHOCTb HAYYHTHCS:
— NPOBOAMTE MpocTeHmue HabMOASHUS, U3MEPEHHS, OIIBITHI;
— CTaBUTH y4eOHYIO 3a/1ady MOK PYKOBOACTBOM YUUTENS;
— CHUCTEMaTH3UpOBaTh U 000011aTh pa3yMHEIE BHB HH(POpMAIVY;
— COCTAaBJIATH IIJIAH BBEINIOJIHEHHs yueOHOH 3aaum;




— [POBOJMTH NPOCTEHIIYIO KIACCH(HKAIMIO XXUBEIX OPIaHM3MOB 110 OTAEILHEIM L2PCTBaM;
— HCIIOJIL30BATh JHOMOJHUTENLHBIE MCTOYHMKH HH(OPMALIUHK AN BRITOJHEHHs yueOHol 3a1a4u;
— CAMOCTOSITENIEHO TOTOBHTB YCTHOE COOOIIEHHE HA 2—3 MUHYTEL;

—— HaXOJUTh M UCIIOJIB30BaTh NIPUYNHHO-CIEICTBEHHBIE CBI3Y,

— CTPOHTb, BEIABUIATE U (JOPMYIHPOBATH NPOCTEHIIINE THIIOTEE;

— BBLJICIATE B TEKCTE CMBICIOBEIE YACTH M 03arJIaBAMBATE UX, CTABUTh BOMPOGEL K TEKCTY.
— paboTaTk B COOTBETCTBUHM C NTOCTABJICHHOH 3aJ[a4ei;

— COCTaBJIATh ITPOCTOH U CIIOXKHEI IIaH TEKCTa;

— y4acTBOBATh B COBMECTHOM AESTEIBHOCTH;

~— paboTaTk ¢ TEKCTOM naparpaga 1 ero KOMIOHEHTaMH;

— y3HaBaTh U3y4aeMele OOBEKTHI Ha TabMLIax, B MPUPOJIE.

6 xnacce
«KuBoii opranuim»
BeinyckHMK HayynTCS: :
— pacno3HaBaTh U TIOKA3EIBATh Ha TAOJINIaX OCHOBHEIE OPTraHOMBI KJIETKH, PACTHTEBHEIE H
’KUBOTHBIE TKAHH, OCHOBHBIE OpraHbl U CUCTEMBI OPraHOB PACTEHUIH U )KHBOTHEIX;
— HCCJIEOBATh CTPOSHHE OCHOBHEIX OPTaHOB PACTEHHUS;
— YCTaHaBIMBATb OCHOBHbLIE YePThbl Pa3IUUMsi B CTPOSHHH PACTUTENIBHOM U JKMBOTHOW KJIETOK;
— YCTaHaBJIMBATh B3aUMOCBA3b MEXAY CTpOeHHEM nobera v ero GyHKIHUAMHE,
— MCCIEOBATH CTPOEHUE YacTelt ToGera Ha HATYPAIBHEIX 00BEKTAX, ONpeeaTh HX Ha TA0IHIAX;
— 00GOCHOBBIBATE BaXKHOCTh B33MMOCBSA3H BCEX OPraHOB H CHCTEM opraHOB ALt 0GecTeeHuIs
[IEJIOCTHOCTH OPraHU3Ma.
— OMpenessATh U MOKa3hIBaTh Ha Ta6np1ue OpraHbl ¥ CUCTEMBI, COCTaBJIIOMINE OPTaHU3MEI
PacTEeHHUI W )KUBOTHBIX;
— OOBACHSATE CYIIHOCTH OCHOBHBIX IPOLECCOB )KI/IBH@ILGSITGJ’IBHOCTH OpraHU3MOB;
— 00OCHOBEIBATh B3aUMOCBSI3b MPOLIECCOB JKU3HEAEATENHPHOCTH MEXKTY COOOH;
— CPaBHMBATH MIPOLIECCH XKU3HEACATEIBHOCTH PA3IMYHBIX OPraHU3MOB;
~— HabmoAaTh 3a GMOJOTHYECKMMH NPOIECCAMH, OTIUCHIBATH UX, JEIaTh BEIBOJB;
— HCCIEeJ0BaTh CTPOCHHE OTHENIBHBIX OPraHOB OPraHH3MOB;
— (rkcHpoBaTh CBOM HAGIONEHHS B BHAE PUCYHKOB, CXEM, TabIuL;
— co0moaaTh NpaBu/ia noBeaeHus B kabruHete GHOJIOTHA.
BbINyCKHUK MOJYYHUT BO3MOMKHOCTb HAYYHUTHCS
— paboTaTh ¢ JOTIONHUTEIBHBIMI HCTOYHUKAMHU HH(OPMALIHH;
— J1aBaTh ONpeJe/IeHUs;
—- paboTark ¢ GHONOrMIECKUMH OOBEKTaMH.
— OpraHM30BBIBATH CBOIO YUEGHYIO JESATETHHOCT;
— MJIaHUPOBATH CBOIO JESITEIBLHOCTD MO PYKOBOACTBOM quTeJm (ponuterneii);
-— COCTaBJIATh NJaH paboThl;
— y4aCTBOBATE B IPYNIOBO#H paboTe (Manas rpymma, Kiacc); - :
— OCYILECTBJIATE MOUCK JOMOJHUTENBEHON HHGOpMALMK HA OyMaXXHBIX U 3JIEKTPOHHBIX HOCHTEJISIX;
— paboTaTh ¢ TeKCTOM naparpada ¥ ero KOMIIOHEHTaMU;
— COCTaBISITh IUIAH OTBETA;
— COCTABILATE BOMPOCH! K TEKCTY, pa36nBaTr> €ro Ha OTAENbHEIE CMEICIIOBEIC 9aCTH, AelaTh
T0/13aTr0JIOBKHY;
— y3HABAThH U3y4yaeMble OOBEKTEI HA TAOIHIIAX;
— OLEHHBATE CBOU OTBET, CBOIO paboTy, a Takke paboTy OHOKIACCHUKOB.




7 knace
«MHoroo6pa3zue xuBbIx oprannsMoB. baxkrepun. I'puobl. Pacrenus»

BbIITyCKHMK HAYYHNTCS:
— JIaBaTh OOIIYIO XapaKTEPUCTUKY OAKTEPHsIM;
— XapaKTepu30BaTh POPMEI GAKTEPHATEHBIX KIETOK;
— OTJH4aTh OaKTEPHUHU OT APYIUX KUBBIX OPraHU3MOB;
— 00BACHATE posb GaxTepuii ¥ rpuOOB B IIPUPOJIE U JKU3HH YEJIOBEKA.
— JaBaThb OOIILYIO XapaKkTepuCcTUKy OaKTepuii H rpuOoB;
— OOBACHATH CTpOEHHUE rpUOOB U THINAHHUKOB;
— MPUBOJUTE NPUMEPEI PACIIPOCTPAHEHHOCTH I'PHOOB U NUIIAHHUKOB;
— XapaKTepH30BaTh POJIb IpOOB U NUMANHUKOB B GHOIIEHO3aX;
— ONPEACIATh HeCheOOHbIE LISIIOUHBIE TPUOHI, '
— 0OBACHSTD posib OakTepuit ¥ rpUOOB B MPUPOLE U KU3HU HeJOBEKa.
— JlaBaTh OOIIYIO XapaKTEPUCTHKY paCTHTEIBHOTO LApCTBa;
— OOBACHSTH POJIb pacTeruit B 6uochepe;
— J1aBaTh XapaKTEpPUCTHKY, OCHOBHBIM I'PYIIaM pacTeHU (BOILOpOCHSIM MXaM, XBOLL@AM, ILIayHaM,
NanopOTHHKAM, M'OJIOCEMEHHEIM, [{BETKOBEIM);
— OOBACHATE MPOUCXONIEHHE PACTCHUH M OCHOBHBIE 3TAIIBl PA3BUTHS paCTmeanoro MHpa;
— XapaKTepH30BaTh paclpOCTpaHEHNE PACTEHHUI B PA3ITYHBIX KIMMATHYECKUX 30HaX 3eMJId;
— OOBSCHATD PUYMHB] PA3IMYUH B COCTaBe QUTOLIGHO30B Pa3/IMYHEIX KIMMAaTHYECKHX MOSACOB.
— OOBACHATH CTPYKTYPY 300JIOTHYECKON HAYKH, OCHOBHBIE 3TAITHl €€ Pa3BUTHS, CUCTEMATHIECKUE
KaTeropuy;
— NPeJCTaBISITh YBOJIOLNUOHHBIA MYTh pa3BUTHUS JKHBOTHOTO MUpA.

BbInycKHHMK NOJYYUT BO3MOKHOCTh HAYYMThCS:
— paboTars ¢ yueOHHKOM, pabodeil TeTpaaplo U TUIAKTHIECKIMHA MaTepHajiaMy, COCTaBIATh
KOHCIEKT Maparpada yyeOHIKa 10 W/HIIH NOCNe H3YyHUEeHUs MaTeprala Ha ypoke;
— pa3pabaTeIBaTh IIaH-KOHCIIEKT TEMEL, HCTIO/B3Ys Pa3HbIE HCTOYHUKU HHPOPMALHY;
— TOTOBUTH YCTHbIE COOOLIEHHS U MUCbMEHHbIE pedepaTrl Ha OcHOBE 0000IIEHHs nn@opmaunn
yueOHHKA U IOTIOHUTEIBHEIX HCTOYHHKOB;
— IOJIB30BATHCSI IOUCKOBBIMHU cHcTeMaMu VHTepHeTa.
— COCTaBIATE KOHCHEKT naparpada yueOHuKa 0 W/HIM NOocle H3y4eHHsI MaTepHaa Ha YpPOKe;
— T0JIE30BATHCSA OHONOTHYECKUMHU CIOBAPSIMU U CIIPaBOYHUKAMHU IS IOMCKA OTIpeeNICHHH
OUONOrMYECKUX TEPMHUHOB;
— BBITNIOJTHATE JJAGOpATOPHEIE PabOTE! MO PYKOBOJACTBOM YUHUTES;
— CpaBHMBATE NPEACTABHUTENEH PA3HBIX IPYITN PACTEHUH, Ie1aTh BEIBOJAR! HA OCHOBE CPaBHEHHS; -
— OLEHHBATh C ICTETUUYECKON TOUKH 3PEHHUS [PENCTABUTENEH PACTUTEIBHOIO MUPA,;
— HaXOJUTEH HHPOPMALIHMIO O PACTEHUSIX B HAYIHO-TIOMYJISAPHOHR JIUTEpaType, OHOJTOTMIECKHX
CIIOBApsIX U CIIPaBOYHHUKAX, AHAIM3UPOBATh U OLIEHUBATE €€, IEPeBOAUTH U3 ONHOK QOpMEI B
IPYTYIO. ’

. — J1aBaTh XapaKTepUCTUKY METOJaM M3YUeHUS! OHONOTMYECKUX OOBEKTOB.

8 kiacce
«MHoroo0pa3ue ;KHBbIX OpraHu3mMoB. JKNBoTHBIE»

BbINyCKHUK HayanCSl.
— KJIaCCH(UIMPOBATE KHUBOTHEIE OOBEKTEI 110 MX IPHHAJIEAKHOCTH K CHCTEMATHYECKUM IPYIIam;




— NPUMEHSTH IBOHHEIE Ha3BaHUSA JKUBOTHEIX IIPU IOATOTOBKE COOONIEHUH, JOKIANOB,

[IPE3CHTALIHM; _

— OOBACHSTH 3HAUEHHE 300JI0TMHYECKUX 3HAHUH 111 COXPAHEHWS KH3HH Ha TUIAHETE, Pa3BeICHUS

PEAKHX M OXPaHSIEMBIX HKHUBOTHEIX, BBIBEIEHHS HOBBIX MOPO XKHBOTHBIX;

— HCIIOJIB30BaTh 3HAHUS HO 300JI0THH B TIOBCEAHEBHOM XKU3HH.

— paboTaTk ¢ )KUBEIMH KYJITYpPaMU IPOCTEHIINX, UCTIOJB3Ysl IPH 3TOM YBEJIUUUTEIBHEIE

npuOOpEHL;

— pacno3HaBaThk OJHOKJIETOYHBIX BO30yIuTENeH 3a00/IeBaHU YEIOBEKa;

— pacKpHIBaTh 3HAYEHHE OJHOK/IETOYHBIX )KHUBOTHBIX B IPHPOJAE U KHU3HHU YEIIOBEKA,;

— ONpeJeNsTh CHCTEMATHYECKYIO PUHALNEKHOCT JKHBOTHBIX K TOM MJTH MHOM TAKCOHOMUYECKOH

rpynne; '

— HabJIr04aTh 3a MOBEJCHUEM JKMBOTHEBIX B IPUPOJE;

— paboTaTk ¢ KMBBIMHU XHBOTHEIMHU U QUKCHPOBaHHBIMY IpelapaTaMy (KOJUIEKIUAMH, BIaKHEIMH

M MUKpOTIpenapaTaMy, 4yyenamu 1 1p.);

— 0OBACHATH B3aHMOCBS3b CTPOEHUA U (PyHKIMI OPraHOB M UX CHUCTEM, 00pa3a )KU3HU U CPEAb

0oOUTaHMS dKUBOTHEIX;

— NOHWMATH B3AUMOCBSI3H, CIOXKUBIIMECS B PUPOAE, K MX 3HAYEHHE I SKOIOTHYECKUX CHCTEM;

— BBIAENATD KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, H cHOCOOCTBOBATH COXPAHEHHMIO HX

YHCJIEHHOCTH ¥ MECT OOHUTaHNS;

— OKa3bIBATh NMEPBYIO MEAULMHCKYIO IIOMOIIb MPU YKYCaX ONACHBIX MIIH SJOBHTBIX KMBOTHEIX;

— WCIOJIB30BaTh MEPHI NPO(HIAKTUKY ITapa3sUTapHEIX 3a00JI€BaHUH.

— ONpeNessaTh CHCTEMATHIECKYIO IPUHANIEKHOCTD )KUBOTHBIX K TOH HUIM MHOH TAKCOHOMHUYECKOM

rpymnre; )

— paboTarh ¢ >KMBBIMH KHBOTHBIMU M (DUKCUPOBAHHBEIMH NpenapaTtamMy (KOJUIEKLIMAMH, BIAXKHBIMY

¥ MEKpOIperapaTaMu, 4yuenamMmu u ap.);

— OOBACHSTEH B3aWMOCBA3b CTPOEHUS U QYHKIMIT OPraHOB U X CHCTeM, 00pa3a )KU3HU U CPEBI

00UTAHHS )KMBOTHEIX;

— NOHUMATh U YMETh XapaKTepHU30BaTh SKOJOIHYECKYIO POJIb XOPAOBEIX KUBOTHEIX;

— XapaKTepH30BaTh X0O35CTBEHHOE 3HAYEHHE TIO3BOHOYHEIX;

— HabOnI0JaTk 38 NOBEAEHHEM JKUBOTHEIX B IIPUPOZE;

— BBIAEJIATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M cNOCOOCTBOBATH COXPAaHEHHMIO WX

YHCJIEHHOCTH U MECT OOHUTaHus;

— BBIABJIATH PU3HAKHU CXOJCTBA M Pa3IM4HUs B CTPOCHUH BUPYCOB; :

— OCYIIECTBIISITH Ha MPAKTHKE MEPOIPHUSTHSA 0 NPpOoGHIaKTHKE BUPYCHEIX 3a0071€BaHMM;.
BbinycKHHK MOJYYHT BO3MOMKHOCTh HAYYUTbCS:

— HabMIOJATH U OTIMCHIBATH PA3JIMYHBIX IPEACTABUTEICH )KHBOTHOIO MHpAa,

— HaXOJHTh B Pa3INYHBIX HCTOYHHKAX HEOOXOIUMYIO HHOOPMALIMIO O JKUBOTHEIX;

— n30MpaTebHO OTHOCHTBCS K OHONIOrHUecKOH HHpOpMAalMH, CONEpIKaIlEeHcss B CPEICTBAX

MaccoBoOH nHpopmauuy;

— CPaBHHBATH )KUBOTHBIX M3YYEHHBIX TAKCOHOMUYECKHX IPYII MEXAY COOOMH;

— KCIOJIB30BATh WHIYKTUBHBIHM U € TYKTUBHBIN NOIXOAb]I IPY U3YYEHHH KPYIHBIX TAKCOHOB;

~— BBISBJISITH IPU3HAKKA CXOACTBA U Pa3iMyKs B CTPOSHUH, 00pa3e JKHM3HHA U NIOBEJIECHUH )KUBOTHEIX;,

— 0606wATk u JeNaTh BEIBOABI [0 H3Y4EHHOMY MaTepuay; i

— paboTaTs ¢ JOTOJHUTENBHBIMM HCTOYHHKAMHM WHGOpPMALlMH, MCIONB30BaTh I TIOUCKA

undopmaluyy BO3MOXKHOCTH MIHTEpHEeTA;

— MPEACTABIATE U3YUEHHBIH MaTepual, UCIOIE3YS BO3MOXXHOCTH KOMIIBIOTEPHEBIX TEXHONOTHH.




9 kjace
«YHesioBeK»

BoinyckHuK HayunTCs:
— aHANM3UPOBATE OCOOEHHOCTH CTPOSHHUS YEI0BEKA U UETIOBEKOOOPAsHEIX 00€3bsH, I[peBHI/IX
MpeKOB YENOBEKa, MPEJCTABUTENEH PA3IMIHEIX Pac.
— y3HAaBaTh OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI KJIETOK, TKaHel Ha Tabnuuax u
MHUKpOTIpenaparax;
— YCTAHABIMBATE H OOBACHATH B3aUMOCBA3E MEXIY CTPOSHHEM 1 QYHKLHUAMH KIETOK TKaHEH,
OpraHOB U HX CHCTEM.
— BBISBJIATD CYIIECTBECHHEIE NIPU3HAKYU CTPOCHUS U (HYHKIIMOHUPOBAHHUS OPTaHOB YyBCTB;
— co0monaTh Mepbl Npo¢HIaKTHKY 3a00JIeBaHNM OPraHOB YYBCTB.
— pacro3HaBaTh YaCTH CKeJIeTa HA HATJIAAHBIX OCOOUSIX;
— HaxXOJHTh Ha HAMBSIIHBIX MOCOOUSIX OCHOBHBIC MBIIILIEI;
— OKa3BIBATh MEPBYIO JOBpaueOHYIO IOMOUIE ITPH MepesioMax.
— CpaBHUBATh MeXy cO00# CTpoeHHe U GYHKLHUH KJIETOK KPOBH;
— OOBSCHATH MEXaHU3MBI CBEPTEIBAHHUS U NIEPETUBAHHS KPOBH.
— pasaM4aTh U OMHCEIBATH OPraHbl KPOBEHOCHOH U TUM(aTHYECKOH cHucTeM;
— M3MEPSITh MYyJIEC U KPOBSIHOE JaBJICHUE; ' '
— OKa3BIBAaTh NEPBYIO JOBPaueOHYI0 HOMOIIb IPH KPOBOTEUECHHSX. :
— BBIABJIATH CYIIECTBEHHBIE IPU3HAKH JBIXATEIBHOM CHCTEMEI, IIPOIECCH ABIXaHUA 1 rasoo6MeHa;
— OKa3bIBaTh NEPBYIO NOBPaYeOHYIO MOMOILb MPH CMIACEHHH YTOMAIOLUIEr0 U OTPAB/ECHUH yrapHbIM
Tra3oM.
— XapaKTepH30BaTh MUIIEBAPEHUE B PA3HEIX OTIEJaX NHUIIEBAPUTEIBHON CHCTEMEL.
— BEIABJIATH CYIIECTBEHHEIE IPU3HAKK OOMEHA BEMECTB U NPEBPAIEHHS SHEPTHH.
— OOBACHSATH MEXAHU3M TEPMOPETY ALY,
— OKAa3BIBATH MEPBYIO TIOMOIb NPH TIOBPEKACHHS KOXKH, TEMNOBBIX M CONHEYHEIX yAapax.
— BBIAEJNATE CYLIECTBEHHBIE TPU3HAKH TICUXUKH YeJIOBEKa; ’
— XapaKTepU30BaTh THITbI HEPBHOH CUCTEMBI.
— ¢00J110AaTh HOPMBL IMYHOH TUTHEHEI M PO UIaKTHKH 3a60J1€BaHUH;
— OKa3bIBaTh MEPBYIO JOBpauyeOHYIO MOMOTIIb.
BbINyCKHMK MOJIyYUT BO3MOKHOCTb HAYYHTHCS:
— TIAHMPOBATh COGCTBEHHYIO YUEOHYIO IeATEIbHOCTS KaK CAMOCTOATENBHO, TAK H MO
PYKOBOJACTBOM YHHTEIIS;
— y4acTBOBAaTh B COBMECTHOH JeATeNBHOCTH (paboTa B MaJbIX rPyIINax);
— paboTaTh B COOTBETCTBHH C IIOCTABICHHON 3a1ayeil, nIaHoM;
— BBIICIATE MNIABHBIC H CYIIECTBEHHBIE IPU3HAKH TIOHATHIA;
— COCTaBJISTH ONUCAHNE OOBEKTOB;
— COCTaBJIATH NPOCTHIE H CIIOXKHBIE ILUIAHEI TEKCTA;
— OCYIIECTBIIATE NOUCK M OT60P HH(MOPMALHH B JONOTHUTETBHEIX HCTOYHHKAX,
— BBUIBJUITD [IPUYHUHHO-CJICICTBEHHEIE CBSI3Y;
— paboTaTk CO-BCEMH KOMIIOHEHTaMH TEKCTa,
— OLIEHMBATH CBOIO PaboTy ¥ AEATENBEHOCTH OTHOKIACCHHUKOB.




COAEPXXAHWE YYEBHOI'O IIPEJIMETA

Buonorus. Beeaenne B 6uonoruio. 5 kiaacc.
(34 uaca, 1 uac B Hege110)
Paszoen 1. ZKusoit opzanuzm: cmpoenue u uzyuerue.(9 uacos)
Bseoenue - 4uaca.
Yto Takoe xupoH opranusM. Hayxku o sxwuBoii npuposie. MeTOAbI U3yUEHUS TPHPOIBL: Ha6n10neHne
OKCIEpUMEHT (OMEBIT), u3MepeHne. O0opynoBaHre IJId HAYYHBIX HccenoBaHuit. M3 ucropuu Guo-
norun. Bemxue ecrectsoucneiTatenu. [pasuna paboTel B kabuHeTe OHOJIOrUH, paBuia paboThl ¢
Ononoruveckumu nNpubopamMu ¥ HHCTPYMEHTAMH.
Jlabopamopnste u npakmuueckue pabomol:
- 3HaKOMCTBO ¢ 00OpYAOBaHUEM A/ HAyuHBIX ucenenoanuid. (JI\p Nel)
- Ilpopenenre HAOMIOAEHUMN, OMBITOB M M3MEPEHWH C LENBIO KOHKPETU3AUMK 3HAHHK O METOIL&X
u3yueHus npupoasl. (J\p Ne2)
Knemka — ocnosa cmpoenua u scusnedeamensnocmu op2anusma- 3uaca .
MeTtoapl M3ydeHUst KNETKH. YBENUUYUTEIBHBIE NpUOOPH: pydHAs Nyla W CBETOBOW MUKPOCKOILL.
Knerkxa — anemeHTapHas einMHULA )KUBOTO. be3nsaepusle u suepHbie KieTku. CTpoeHne U GyHKIUM
SApa, UMTOTIIA3MBl U €€ OPraHOMA0B. XPOMOCOMBI, MX 3HaUeHue. Pa3uuns B CTPOGHUM pacTUTENb-
HOH W ®UMBOTHOH kneTok. CoaepikaHue XUMUYECKUX 3IEMEHTORB B KjieTke. Bona. [pyrue Heopranu-
YECKME BEIIECTBA, UX PONIb B KU3HEIAEATEIBHOCTH KJIETOK. OpraHHueckue BellecTBa: OENKH, HKUPEL,
YIIEBOABL, HYKICUHOBEIE KHCIOTEL, UX POJIb B KIETKE.
Jlabopamopnsie u npakmuyieckue padomol:
- YCTpOHCTBO py4HO# JyIIEl ¥ cBETOBOrO MUKpockoma. (JI\p Ne2) !
- CTpoeHHe KIIeTOK KOKHALE! e yH jgyka. (JI\p Ne 3)
- OmnpeneneHne GU3NUECKHX CBOHCTB OENIKOB, KHPOB, yrieBoaoB.(JI\p Ned)
Hpoyeccot rcuznedeamenvHocmu oOp2anHu3mos — 2uaca.
O6men semects. [Tutanue. CriocoGs1 nUTaHUs opraHnamoB. Pasnuyus B criocobax nuTaHus pacte-
HHMH ¥ )KMBOTHEIX. [{p1xanue. Ero ponb B JKH3HU OpraHU3MOB.
Hemoncmpayuonnsie pabomoi:
- OOpaszoBaHue Ha CBETY B 3€JIEHBIX JINCTHIX YTJICBOIOR.
- Belaenenuve 3eneHpIMHU JIMCTBSIMU B TIporiecce OTOCHHTE3a KUCIIOPOAa.
Pazoen 2. Muozoobpasue op2anuzmos, ux knaccuguxayuu (14 yacos.)

Jeonroyua pacmenuii u Heusomuuvix — lyac.
Kax pa3puBanach xH3Hb Ha 3eMJe.
Paznoobpasue scuesozo — 1 uac.
Baxmepuu. I'puodwvt — 2yaca.
[apctBa sxuBoii npupomasl: bakrepuu, I'pubhL. ‘
Cy1uecTBeHHEIE TIPU3HAKM MpPEACTAaBHUTENECH 3THX LAPCTB, UX XapPAaKTEPHUCTHKA, CTPOCHUE, OCOOEH-
HOCTH KU3HEJEATEIBHOCTH, MECTa OOUTAHU, MX POJIb B IIPUPOJIE U )KU3HH YeJIOBeKa. - .
Hemoncmpayuu:
- 3HAKOMCTBO CO ChE€JOOHBIMU U SIIOBUTHIMHU rpUbaMHu.
Mruozoobpasue pacmumensviozo mupa —5 4acoe.
Bonopocnu. Ctpobenue, xu3HeAeATENBFHOCTD, pa3MHOXeHe. Posie Bogopociel B MpuUpoAe, UX Hc-
MOJIb30BAHUE YEJIOBEKOM. MXH, CTpOeHHE U KHU3HEJAEATEIBHOCTE. PONIE MXOB B IPHpPOAE, XO3sH-
CTBEHHOE 3Ha4eHue. [JamoOpOTHUKY, CTPOEHHE M JKH3HENESTENRHOCTh. MHOroo0pasue narnopoTHHU-
KOB, UX POJIb B Npupoze. OCOGEHHOCTH CTPOSHHM, JKM3HEAESTENLHOCTH U MHOroo6pasye rojoce-




MEHHBIX. POJIb TOJIOCEMEHHEIX B MPUPOAE, HCIIONL30BAHHE YEIOBEKOM. HOKpBITOCGMCHHBIe paCTe-
HHS, OCOOEHHOCTH CTPOCHHS, )KI/ISHGI[CHTGJIBHOCTI/I MHor006pa3ne.
Hemoncmpayuu:
- Bopopocnu B akBapuyme.
- JINCTBA M CIOPEHI TAIIOPOTHHKOB.
- XBOsl M LIMIIKY FOJIOCEMEHHEBIX PACTEHMIA.
- CTpoeHHe LIBETKOBOTO pacTeHus (OpraHot).
Mnuozooopazue ycusomnozo mupa — 5 uacoe.
Ipocrefimue. becnossono4Hsle. [103BOHOYHbIE. 3HAYEHHE JKUBOTHHIX B IIPUPOJIE W KU3HA YeIIOBe-
Ka. . '
Pa3zoen 3 .Cpeda o6umanusn sicuebix opzanusmos (64acos)
Tpu cpenpr o6uranua. JKusHe Ha pasHEIX Martepukax. [Ipuposassie 30861 3eMiH. JKu3HE B MOpPSX H
okeanax. [Ipuponnsie coobiectra.
Jlabopamopnbsie u npakmuueckue pabomol: :
- Onpenenenne (y3naBaHue) HauGoJIee PACIIPOCTPAHEHHBIX PACTEHHH M JKMBOTHEIX C HCIOJB30Ba-
HUEM DAa3UYHBIX. NCTOYHHKOB I/IH(I)OpMaIII/II/I (¢ororpaduii, aTaacoB-onpeaeUTENCH, rep6apHeB)
(JI/p NeS) :
- MccnenoBanme 0coGeHHOCTEHN CTPOEHMs PaCTeHHi 1 )KHBOTHBIX, CBA3aHHBIX CO CPENOi oburanus.
3HAaKOMCTBO C 9KONOTHYECKHMH NPOOJIEMAMH MECTHOCTH M JOCTYITHBIMH nymMu UX pEIIeHMUS.
(Ilp.pa6. Nel)

Pazoen . Henoeex na 3emne (5uacos)
Kak wenosex nosieuscs Ha 3emie. Kak yenoBek usmenun 3emimo. JKusHb mog yrpo301/1 He craner
JM 3eMJ1s1 MyCTRIHEH. 310pOBbE YeIoBeKa U 6e30MacHOCTh XKU3HH,
Jlabopamopnuvie u npakmuyeckue pabomeol:
- Msmepenue cBoero pocta 1 maccrt Tesa. (JI\p Ne6)
- Okazanue nepBoi MEAUIMHCKOM oMoty noctpanasmemy. (Ip.pa6. Ne 2)

bunoaorns. Kunsoii opranusm. 6 knacc.
(34 gaca, 1 yac B HeaeJ10)
Pazpen 1. Ctpoenue xkuBbix opranu3mos (12 1acor)

Muoroofpasue HUBBIX OpraHu3MoB. OCHOBHEIE CBOMCTBA JKHBBIX OPTaHM3MOB: KJIETOYHOE CTpOe-
HHUE, CXOIHBIM XMMHYECKHH COCTaB, OOMEH BEIIECTB M YHEPTHH, ITUTAHUE, IHIXAHHE. BBII[GJICHI/IE
POCT ¥ pa3BUTHE, Pa3APaXKUMOCTh, ABHIKEHHE. Pa3sMHOKEHHE. : i
Xumugecknif cocras knetok. ConeprkaHie XHMHYIECKUX IEMEHTOB B KieTke. Boja. ,Z[pyme HEop-
TaHHYECKHE BEIIECTBA, UX POJIb B JKU3HEICATENBHOCTH KJIETOK. OpraHudeckue BelecTa: OenkH,
’KHPBI, YIJIEBO/bI, HYKJIEHHOBBIE KHCIIOTEI, X POJIb B KJIETKE.

CrpoeHue pacTUTENILHON M JKHBOTHOM KieTok. Knerka — sieMeHTapHas eIUHHIA KMBOrO. bess-
SIEpHBIE U sAEpHEIE KIeTKH. CTpoeHue U QyHKIUM Sapa, HUTOIUIa3MEl U €€ OPraHOWIOB. XpOMo-
COMBL, MX 3HaueHue. Pasnu4us B CTpOEHNN PACTUTENBHOM U IKUBOTHON KJIETOK.

Henenyie KIETKH — OCHOBA POCTa U Pa3sMHOXKEHHs OpraHu3MoOB. OCHOBHEIE THIIB JETIECHUS KJ'IGTOK
Muto3. OcHOBHEIE 3Tamsl MUTO3a. CYIMHOCTE Mei03a, ero GHONOrHYecKoe 3HAYCHHE - .
Txanu pactennit U :xUBOTHBIX. IToHATHE «TKaHBY. KJETOUHBIE 3I€MEHTH M MEXKIETOYHOE BEIIE- -
ctBO. THITBI TKaHEH pacTeHui, UX MHOroobpasue, 3Ha4eHHe, OCOOEHHOCTH CTPOEHMs. THIIBI TKaHel
JKMBOTHBIX OPraHHU3MOB, HX CTPOEHHE 1 DYHKIMH.

Opranel 1 cucTeMBbl opraHoB. [lonsTue «opran». OpraHbl IIBETKOBOTO pacTeHus. BHelHee cTpoe-
Hue ¥ 3Ha4eHue kopHs. KopHesrle cucTeMsl. Bunonsmenenue kopHel. CTpoeHUE U 3HA4YEHHE n0Ge-
roB. [louka — 3auarounslit nober. Crebens kak oceBoil opran nodera. IleperBIKeHHE BELIECTB 110
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crebmo. JTuct. Ctpoenue u GyHkimu. TIpocThie ¥ CIOKHbIE THCThA. 1[BeTOK, €ro 3HaueHNe U CTPO-
eHre (OKOJOLBETHUK, TEIMMHKY, necTukn). Couserue. [Inoapl. 3Hauenne u pasHoobpaswe. CTpde-
HHE CEMSIH OJTHOJOJIBHOrO U ABYAOIBHOTO PACTEHHUS. :
OcHOBHEIE CHCTEMB! OPTaHOB XXMBOTHOTO OPraHM3Ma: NHIEBapUTEbHas, KPOBEHOCHa, ,Z[BIX&TGJIB-
Hasl, BBIAGIMTENIbHAS, OTIOPHO-ABUraTeNbHAs, HepBHAsl, SHIOKPUHHAS, PA3MHOKEHHSL.

Paznen 2. dKuznenesirenbHoCTh oprannsma (18 yacos).

[Turanne ¥ numesapenune. CymHOCTE MOHATUS «TUTaHue». OCOOEHHOCTH NMUTAHMS PacTUTENBEHOTO
opranusma. [TouBeHHoe nutaHue. Bo3xymuoe nuradue (portocunTe3). OCOOEHHOCTH TUTAHHS JKU-
BOTHBIX. TpaBOsAHBIE KMBOTHBIE, XULIHUKH, TPYIIOEAbl; CHMOHOHTEI, Mapa3uTel. [Iuiesapenre u
ero 3HaueHne. OcOOEHHOCTH CTPOSHMS NUIIEBAPUTENIBHBIX CUCTEM XKUBOTHBIX. IluieBapuTenbHbIe
(bepMEeHTE! U KX 3Ha4YeHHE.
Jpixanue. 3Hauenue apixanus. Pois kucnopona B npouecce pacIierieHnuss XUMUYeCKUX BEILeCTB U

0cBOOOXAeHUS 3HEpruu. JlprxaHue pacteHuil. Poyp yCeThHI M YeueBHYeK B IPOLIECCE JBIXaHHs pac-
TeHUH. Jlprxanue sKUBOTHBIX. OpraHe! ABIXaHUS )KHBOTHEIX OPTaHU3MOB. :
[lepenBrikeHUE BEINECTB B opraHusMe. IlepeHoc BEIECTB B OpraHu3Me ¥ ero 3Hadenue. Ilepensu-
JKEHHE BEWIECTB B pacTeHusx. OCOGEHHOCTH CTPOEHHS OPTaHOB PaCcTeHMH, 06ECIIEYHBAIOIINX TIPO-
Lece nepeHoca semmects. OcoGEHHOCTH TIepeHoCa BEINECTB B OPraHu3Max JKMBOTHEIX. KpoBenocuast
crcTeMa, ee ctpoeHre, GyHKImU. ['emo nuMda, KpOBB U €e COCTaBHBIE YacTH (TL1azMa, KIETKH Kpo-
BU).
Brigenenne W oOMeH BEMIECTB. PoNb BEIENEHUS B IPOLECCE >KU3HEAEATENBHOCTH OPraHHU3MOB,
NPOAYKTHI BHIJENEHUS Y pacTeHUH U )UBOTHBIX. BbljeneHue y pacTeHuid.
BeigeneHue y kUBOTHBIX. OCHOBHEIC BBEIICIHUTENBEHBIE CHCTEMBI Y XKHUBOTHEIX. OOMEH BENIECTB U
sHepruu. CymHOCTE U 3HaUeHHe 0OMeHa BelecTB U s3Hepriuyu. OOMEeH BELIECTB Y paCTUTENEHBIX Op-
raHn3mMoB. O6GMEH BELIECTB Y )KUBOTHBIX OPTaHHU3MOB
OrnopHEIe cUCTEMBl. 3HAaYEHHE ONMOPHBIX CUCTEMB! B XKM3HHU OPTaHU3MOB. OMOPHEIE CHCTEMEI pacTe-
HuH, OTIOpHEIE CUCTEMBI JKUBOTHEIX. HapyHEIM U BHyTpeHHUH ckenet. ONOpHO-ABHIaTeIbHAS CH-
cremMa MO3BOHOYHEIX.
JBrokenne. JIBmkeHHe Kak BaKHeHmas OCOOEHHOCTh JKHBOTHBEIX OPTaHM3MOB. 3HAYEHHE JBHUIa-
TeNBHOW aKTMBHOCTH. MexXaHU3MBI, 06ECIIeUHBAIOIIME ABHKECHHE KUBEIX OPraHu3MOB. J[BrrkeHHE
OJIHOKJIETOMHLIX W MHOTOKJIETOYHBIX JXHBOTHHIX. JIBHUTaTeJbHBIE PeakUUH pacTeHuil. Perynauus
MPOLECCOB JKU3HEAEATENEHOCTH. JKU3HEAEATEIbHOCTE OpraHu3Ma H €€ CBA3b C OKpy’Kalollei cpe-
JIOH. Perynsumst mpoueccoB XU3HEASATENBHOCTH opranusma. Pasnpaxumocts. HepsHas cucreMa,
ocobeHHOCTH cTpoeHus. Pedieke, HHCTHHKT. DBIOKpHHHAS cucTteMa. Ee ponb B peryisuud npo-
IECCOB XKU3HEACATSNBHOCTH. JKene3sl BHYTpeHHeH cekpeny. POCTOBEIE BEIECTBA pacTeHMi. Pas-
MHOEeHHEe. bronoruyeckoe 3HaUYEHHE pa3MHOXeH . BUIp! pa3MHOXkeHus. beconoe pasMHokeHue
JKMBOTHBIX (IeNeHHe MpoCTeHINX, MOYKOBAHKE THIAPHI). becronoe pasmHoxeHHe pactenuid. Jlono-
BOE pa3sMHOKeHHE OpraHu3MoB. OcoGEHHOCTH MOJIOBOTO Pa3MHOXKEHHMS KMBOTHEIX. OpraHel pas-
MHOKeHus. [lonoBele kieTkd. Ormonorsopenue. Ilonosoe pasmHoxenue pacteHuit. OneuieHue,
IBoMHOE omnnonoTBopeHue. O6pa3oBaHue MIOAOB U ceMsiH. Poct, pa3sutue. PocT u pasBuTHe pac-
tenuit. Muausuayansnoe paseurue. Pacnpoctpanenue mioJgoB M ceMsH. COCTOSHHE IOKOs, €ro
3HAaYEHUE B JKU3HU pacTeHHi. YCaoBUA npopactaHus ceMsH. [luranue u pocT mpopocTkoB. Oco-
GeHHOCTH Pa3BUTHA JKMBOTHBIX OpraHu3MOB. PassurHe 3apojslla.(Ha NpUMeEpe JaHIETHUKA). [1o-
cTOMOPUOHAJIBHOE PA3BHTHE )KUBOTHEIX. IIpsMoe 1 HenpsiMoe pa3BUTHE.

Pasgen 3. Opranusm u cpeaa. (4uaca) :
Cpena oburanus. @axTopbl cpeabl. BiusHue (hakTopoB HEXUBOH MPUPOIBI (TEMIEpPATypa, BIaK- |
HOCTB, CBET) Ha JKUBEIE OpraHu3mel. B3aMoCBs3b KHUBBIX OPraHU3MOB.
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Ipupoaneie coobmectsa. [IpupoaHoe coobmecTBo u akocucteMa. CTPYKTYpa U CBA3U B IPUPOI-
HoM cooOuiectse. L{enu mutanus.

buoJjorus. MHoroo0pa3ne ;KMBBIX OprauusmoB. baxkrepun. I‘pnﬁbl. Pacrenns. 7 Knacc.
(34 uaca, 1 yac B Heaeu110) ' {

Beeaenue (4 u) ,

Mup KUBBIX OPraHM3MOB. YPOBHHM OpPraHM3alMU M CBOWCTBA XMBOTO. DKOCHCTEMEI. Brocdepa
— rno6anbHasi SKOJOrMYeCKast CHCTEMa; TPaHUIIEl U KOMIIOHEHTEL 6uocdepsl. IIpuauHEl MHOT006-
pasust XKHUBBIX OPraHU3MOB. DBOMIOUKOHHAs Teopus Y. JlapeuHa O MPUCHOCOOIEHHOCTH K Pa3HO00-
pasHbIM YCIOBUAM Cpelibl oOuTanus. EcTecTBeHHas cuctema Knaccn(pmcauuu KaK OTpa)KEHUE Npo-
IeCCa HBOMIOLMH OPraHU3MOB.

Yacts 1 «llapetro Ipokapuotsn (3 u)

[Ipoucxoxaenue W ssomouus Gakrepuit. O0mue cBOHCTBA HpOKapHOTqucxnx OpTaHU3MOB.
Meuoroo6pasue gopm Gakrepuit. OcOOEHHOCTH CTpoeHHs GakTepHalbHOH KkieTky. [loHsTHE O TH-
nax oOmeHa y npokaprnot. OcoOOEHHOCTH OpraHM3alUy 1 KU3HEIEATEIbHOCTH MPOKAPHOT, UX pac-
NPOCTPAHEHHOCTD M POJIb B OHMOLIEHO3aX. DKOJIOTHYECKas POJIb U MEIULIMHCKOE 3HAUEHHE MpoKa--
puoT (Ha puMepe NpecTaButeneii noauapersa Hacrosmue 6akrepun).

Hemoncmpayus. CXeMBl CTPOSHUS KIETOK Pa3THYHBIX npoxapnor ,
JI P. Ne 1 «CTpoeHne npokapHOTHYECKOH KIISTKID). e
Yacte 2 «MaperBo I'pubb» (4 4) ‘

1.0bwas xapakmepucmuxa 2pubos (3 u)

[Tponcxoxaenue u sBosromus rpubos. Oco6eHHOCTH CTpoeHI/ISI KIeTOK Tpr6oB. OCHOBHEIE t{epTLI’

OpraHu3aLHy 'MHOTOKJIETOYHBIX rprboB. Otnensr: XUTPUIHOMHKOTA,
3uromukotTa, Ackomukora, basunuomukota, Qomuxora; rpynma Hecosepimennsie rpu6sl. Ocoben-
HOCTH KHU3HEIEATETBHOCTH " pacnpocTpaHeHHe - TpuboB, ©uX

poJib. B OUOLIEHO3aX M X03HCTBEHHOH JEATEIBHOCTH YeIOBEKA. _ .
Hemoncmpayus. CXxeMbl CTpOEHHs NPEACTaBUTENCH pasIMYHBIX CHUCTEMAaTHUYECKUX Py rpﬁ-
" 0B, MJIOZOBOrO TeNMa WUIANIOYHOro rpuba. HM3o6paskenust pa3UUHBIX MpeaCcTaBHTENEH uapCTBa

I'puOsI.

JI. P. Ne 2 «Ctpoenue mecHeBoro rpuda mykopay, JILP. Ne 3 «Pacno3HaBanue cbelOOHBIX U
ANOBUTEIX TPHOOBY. ’

2. Jluwatinuru (1 ). :
Ilonstre o cumbrosze. O0was XapaKTepUCTHKA MUINAHHUKOB. THUIBI CIOEBUIL JIMIIANHUKOB; OCO-
OEHHOCTH YKHU3HEACATENEHOCTH, PACITPOCTPAHEHHOCTE M 9KOJIOTHYECKAs pOJIb JTHIIAHHAKOB.
Hemoncmpayus. CxeMm CTPOEHHA JHIIaHHUKOB. M300pakeHus pa3HyHBIX Hpe,Z[CTaBI/ITeJ'IBI/I JIH-
MARHHKOB.

Yacrs 3 «aperso Pacrenns» (17 )
1. O6was xapaxmepucmuxa pacmenuii (2 u). _ .
PacturenpHbIi OpraHu3M KaK LEJIOCTHAs cucTema. Knertkn,

TKAHW, OPraHbl H CHCTEMbl OPTaHOB PACTEHHH. Peryssmus XH3HeIEsTeNbHOCTH PacTeHui; GuTo-
ropMoHbEL.OCOGEHHOCTH KU3HEAESTENLHOCTH pacTenuil. Dotocunres. Ilurmenter. Cucremarnka
pACTEHHI; HU3LIKE U BBICIINE PACTEHHS.

Hemoncmpayus. CxeMel 0COOEHHOCTEH CTPOCHMS U JKHU3HENESTENFHOCTH PA3MYHEIX HpejacTa-
puTeseil napcTBa PacTenus, OCHOBHEIX HATIPaBJIEHHIt SBOJIIOLUH PACTUTEIIEHBIX OPTaHU3MOB.

2. Huswue pacmenus (3 u). : :
Bomopocnu kak JpeBHemast rpymnmna pacTeHUiH. Oobmas XapaKTePUCTHKA
BOJOpOCIEH, 0cOOeHHOCTH HX cTpoeHHs. OIHOKIETOUHEIE U MHOTOKJIETOYHBIE BOJOPOCIH. - MHOr0-
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o6pasue BOJOpOCIIEH — OTJEINE 3eNneHEIE, byprie 51 Kpacusie
BOJIOPOCIH. PacmpocTpanenne BoJOpoceit B BOGHBIX M HA3eMHEIX OMOIIEHO3aX, HX IKOJIOrHYecKas
poib. IIpakTHueckoe 3HaYeHHE BOAOPOCIIEH.

Hemoncmpayus. CXxeMBl CTPOEHHUS BOJOPOCIIEH PA3IMYHBIX OTAE/IOB.

JI.P. Ne 4 «VI3y4eHue BHEIITHETO CTPOEHHS BOZOPOCIEE».

3. Buicuiue cnopogeie pacmenus (4 ). :
Ipoucxoxnenne U obmas XapaKTepUCTHKa BBICIIIHX pacTeHuit.
OcobeHHOCTH OpraHM3alii U HHIUBHAYAIBHOTO PA3BUTHs BHICINMX pacTeHui. CIOPOBBIE pacTeHHs:
oburas xapakTepHcTrKa, porcxoxaeHue. Otaen MoxoBHIHBIE: 0COOEHHOCTH OPTAHU3AINY, KU3HEH-
HBIM LIMKJI, PacpoCTpaHeHHe U poilb B OuoueHo3ax. Otaen [Tnay-HOBHAHBIE: OCOOEHHOCTH OpraHMsa-
LMK, JKU3HEHHBIALMAKI, PACTIpOCTPaHeHne U poib B GuoLeHo3ax. Oraen XBOWEBUHbIE, 0COOEHHOCTH
OpraHM3aLMHy, YKU3HEHHBIM LUK, pacIpOCTpaHeHHE U ponb B OuoueHo3ax. Otnen IlanopoTHUKOBUL-
HEIE: NPOUCXOXIAECHHE U OCOOEHHOCTH OpraHHU3alliH, *KU3HEHHBIN LMK, pacnpOCTpaHeHHe U poJib B
OuouLeHo3ax. :

Hemoncmpayus. CXeMBl CTPOEHHUs] U JKU3HEHHBIX LMKJIOB MXOB, XBOIIEH M. IUIAYHOB. I/I306pa>1<e1msf
Pa3NIYHEIX MPEICTABHTENEH MXOB, IUIAYHOB W XBoIuel. CXeMEBI CTPOEHHS MANOPOTHUKA U €r0 LKA
paseuTHa. M300paskeHns IpeBHUX NanoOpOTHUKOBUIHBIX H PasNIYHBIX MPEICTaBUTENEH ManopOTHUKO-
BHIHBIX. ' ‘

JI.P. Ne 5 «M3yueHue BHEHIHEro cTpoeHus mxa», JI P. Ne 6 «M3ydeHue BHEIIHEro CTPOEHHUst aro-
POTHUKAY. ‘

4. Boicue cemenmole pacmenus, Omoen FOﬂocemeHHbze pacmenus (2 y). :

Ilponcxokmenne ¥ OCOOCHHOCTH OpraHM3alMM TOJOCGMEHHBIX DPACTCHHM; CTpOSHHE Tella,
’KH3HEHHEIE (JOPMEI IOJIOCEMEHHBIX. MHOroo6pasue, pacnpoCTpaHEHHOCT TOJIOCEMEHHEIX, HX. pOJIB
OWOLIEHO3aX M MPAKTHEECKOE 3HAUYEHHE.

Lemorncmpayusa. CxeMpl CTPOSHHS TOJIOCEMEHHBIX, LIMKJIa pa3BUTHs COCHBL. M300paxkenus pa3m/m-
HBIX IPEICTaBUTENEN TONOCEMEHHBIX.

JI.P. Ne 7 «H3yyenne CTpOeHHs: 1 MHOrooOpa3ns roJI0CEMEHHBIX PACTeHUY.

5. Burcutue.cemennvie pacmenus. Omoen Ioxpuimocemennvie (Llgemrosvie) pacmenus (8 u).

ITporcxosaeHre 1 0OCOBEHHOCTH OPraHH3aUHK TIOKPEITOCEMEHHBIX PACTEHHH; CTPOCHHE Tella; KU3HEH-
Hele (popmbl nokpeIToceMeHHBIX. Kitacesr Onrononenste 1 JIBynonpHbe. OCHOBHEIE CEMEHCTBA TIOKPHITO-
CEMEHHBIX pacTeHuii (2 ceMelicTa OZHOMONBHBIX M 3 cemelicTBa ABYIONBHEIX pacTeHuit). MHoroobpasue,
pacrnpoCcTpaHEeHHOCTh L[BETKOBBIX, ux poJIb B 6HoIeH03aX, B KU3HU
4eJI0BEKa U €ro X03aHCTBEHHOM JeSTeIEHOCTH.

Hemorncmpayus. CXeMBI CTPOSHHS LIBETKOBOIO PAaCTEHUs, CTPOCHMS LIBETKA, LUK/ Pa3BUTHS LIBETKO-
BBIX pacTeHHH (IBOHHOE OMIOAOTBOpeHHE). M300paskeHys pasNnuyHBIX NpejcTaBUTee cemeHcTs no-
KPBITOCEMEHHBIX PacTEHUM.

JILP. Ne 8 «M3yueHue CTpOCHHA HOKpBITOCCMeHHBIX pacrenuit», JLP. Ne 9 «Pacro3HaBaHue Han6onee
PacpOCTPaHEHHBIX PACTEHUH POZHOTO Kpasi, ONPEAENICHHE UX CHCTEMATUYECKOTO MOJIOMKEHHUSY.

Yacre 4 «Pactenns n okpy:xkawmas cpeaa» (6 4.)
Pacturensnoe coobmectso. MHoroo6pasue ¢puroneHo3oB. Pacrenus u yenosek. OxpaHa paCTe-
HUHM 1 pacTHTebHBIX co0bmecTB. O606IIEHNE U TOBTOPEHHE U3YYSHHOTO.

" brosorus. MuorooOpasue skuBbix opranu3moB. XKuBotHble. 8 kiaace

-(68 uacos, 2 yaca B HeaeJ110)
PA3JIEJI 1. HAPCTBO JKMBOTHBIE (52 yaca)
Tema 1.1. BBEAEHHUE. OBLIASA XAPAKTEPUCTHUKA ) KHNBOTHBIX (2 q)
OpraHusm >KMBOTHBIX Kak LENOCTHas cucteMa. KneTkw, TkaHW, OpraHbl U CUCTEMBI OPraHOB JKH-
BOTHBIX. Perynsiuus jKU3HENESTENbHOCTH JKUBOTHEIX: HEPBHAA W OHAOKpHHHAS peryisimwd. Oco-
OEHHOCTH KHM3HEJEATENbHOCTH JKMBOTHBIX, OTIIMYAIOUINE UX OT IMpeJCTaBUTENEH APYTrux LapCcTB
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KUBOM mpHpoisl. CHcTeMaTHKa KMBOTHBIX., TakcoHOMMHYeckHe Kareropui. OIHOKIETOYHBIE U
MHOFOKJIETOYHBIE (OECIIO3BOHOYHEIE M XOPJOBBIE) KUBOTHEIE. B3arMOOTHOIIEHWS >KHBOTHEIX B
6uoneHo3ax. Tpoduyueckue YpOBHH U 11€NH [THTAHHUS.

Hemoncmpayusn

Pacnipenenenne ;KMBOTHBIX M PacTEHHH 110 M1aHeTe: 61o- reorpapuyueckre o0IacTy.
JlaGopaTopHble U npakTHUYeCKHE paboThbI

AHanM3 CTPYKTYPE] pa3iuYHbEIX OHOMOB CymIM ¥ MUPOBOTO OKeaHa Ha cXeMax U WILTIOCTPAIHSX ..
Tema 1.2, IOJHAPCTBO OJHOKJETOYHBIE ) KUBOTHBIE (4 u)

Ob6was xapakTepucThka npocreifimux. KieTka 0JHOKIETOUHEIX JKHBOTHBIX KaK LETOCTHBINH Opra-
Hu3M. OCOBEHHOCTH OPraHM3aLMK KIETOK NMPOCTENIKX, CIelUaibHEIe Opradousl. Pasaoobpasie
HpOCTEHIINX U UX POJb B OMOLIEHO3aX, KU3HH YEJIOBEKA U €r0 XO3SMMCTBEHHON NeATeNbHOCTH. Tun
Caprosceymurorocyvl. Mnozoobpazue ¢hopm capkoooguix u sceymuxogurx. Tun Cnoposuku. Cno-
pOBuKu — napazumel yeaoeexa u xcugomuwix. Ocobennocmu opzanuzayuu npedcmasumeneti. Tun
Hupyzopuu. Mroz2oobpasue unghyzoputi u ux poav 8 6UOYEHO3aX.

Hexoncmpayus

Cxemel cTpoenMs aMEQE], BIUIEHBI 3€NIEHON U WH(Y30puU Ty(bemsm HpeII,CTaBI/ITeJII/I Pasi4HbIX
TPyl OAHOKIETOYHEIX.

JlaGopaTopHble M npaKkTHYecKHe padoThI

Ctpoenue aMEOHL, 3BIJICHE! 3€18HON ¥ HHPY30pHH Ty(ENbKHU.

Tema 1.3. IOJHAPCTBO MHOT'OKJIETOYUHBIE })KUBOTHBIE (2 4)

Ob1mas xapakTepHUCTHKa MHOTOKJIETOYHBIX JKHBOTHBIX; THIIBI CAMMeETpHHU. KIeTKH ¥ TKaHH >KUBOT-
HeiX. [IpocTeiiinye MHOrOKkIeTOUHBIE — IyOKH; HX pacrpoCTpaHeHHe U 3KOMOrHYeCcKoe 3HaUeHHUE.
Lemoncmpayus

Tuner cuMMeTprur y MHOTOKJIETOYHEIX XKMBOTHEIX. MHOroo6pasue ryoox.

Tema 1.4. KHIUEYHOIIOJIOCTHBIE (2 4)

OcobOeHHOCTH OpraHM3aly KMIIEYHONONIOCTHEIX. beconoe U MojIoBoe pa3sMHOKEHHE. MHoroo6-
pasue u pacnpocTpaneHue kumegnononoctHrX. Knacest: 'mapounnsie, Crpdonnnsie 1 Kopanisl.
Ponb B MpHpoHEIX cOOOLIECTBAX.

Lemoncmpayus

Cxema CTpoeHusl TP, MEY3bl U KOJOHMH KOPAJIOBBIX MOJIMIIOB, BHOUEHO3 KOPaLIOBOro pmpa
BHemHee v BHyTpEHHEE CTPOCHHE KHIIEYHOMOJIOCTHEIX.

JIaGopaTopHble H NpakTHYeCKHe padoThI

HM3y4eHue niakaroB U TaOIHL, OTPaKAIOUIMX X0 PereHepaliy y THAPHL.

Tema 1.5. TUII IIVIOCKHUE YEPBH (2 4)

OcobeHHocTH opraHu3anuy Mmiockux yepseil. CBoOOA- HOXKUBYIIME PECHUYHEIE YepBU. MHOroo0-
pasue PEeCHHYHBIX YepBeH M ux posb B OnoueHo3ax. [IpucrnocobaeHus K napasuTU3My y MIOCKHX
uepse. Knaccel Cocansuiuku u Jlentounsle uepsu. [ToHsTHe 0 XU3HEHHOM UKKIe. LIuknb passu-
THsl IEIEHOYHOTO cocanbivKa U OplYbero LenHs. MHorooOpasue MIOCKUX Yepsei-napasuros. Me-
PBI TPOPHUIAKTUKY NTApa3UTapHEIX 3200 IeBaHUH.

Lemoncmpayus :
CxeMBI CTpOoeHUs IUIOCKAX 4epBeH, BEAyIIUX CBOOOMHEIA W MapasUTHYECKHi o0pa3 sKU3HU. Pa3-
JIMYHBIE TIPEICTABUTENM PECHUYHBIX uepBeit. CXEMBI dHU3HEHHBIX ITUKIIOB MEYEHOYHOrO COCANIBIIN-
Ka ¥ OBIYBETO LIEITHS.

JlaGopaTopHble u npakTH4eckue padoThbl

JKusneHHbIe UMKIBI TEYEHOHHOTO COCABINMKA U OBIYBErO LIETHS.

Tema 1.6. TUII KPYTJIBIE YEPBU (2 4)

3

14




OcoBGeHHOCTH OpraHu3aumMK KpyTIIEIX YepBeil (Ha mpuMepe YeNoBedeckol ackapust). CBoGOIHO-
XKUBYIIHE M TMAPA3UTHYECKUE KPYINIBE 4YepBH. LMK pa3sBUTHS YeIOBEHECKOH acKapuibL. MepBI
npoUIAKTUKH aCKapua03a.

Hemoncmpayus 7
CxeMa CTpOEHUs M LMKJ Pa3BHTHA HeJIOBEUECKON ackapuasl. Paznudnsie cBOGOJHOKUBYIIHE U T1a-
pazuTuyeckue GOpMEI KPYribIX YepBeit.

JIaGopaTopHble U npakTHYeCKUe paGoThI

JKM3HeHHBIH LUK 9esI0BeYeckol ackapuIsl.

Tema 1.7. TUII KOJIBYATBIE YEPBH (2 4)

OcoGeHHOCTH OpraHM3aliy KOJbYATEIX YepBelt (Ha mpuMepe MHOIOIIETHHKOBOTO YePBsl HEPEH/IBY).
BropnyHas nojocts Tena. Muoroobpasue konpuarsix yepseil. Kiraccrr: MHorome- TUHKOBBIE, Ma-
JOIETHHKOBEIE, [InsBKH. 3HAYEHNE KONBYATHIX YepBei B GHOLEHO3aX.

Hemoncmpayus

CxeMa CTPOEHHS MHOTOLIETHHKOBOI'O U MAJIOLIETHHKOBOTO KOJBYATHIX 4epBeil. Pasnuunble npe-
CTABUTENIH THIA KOJbYATEIX YEPBEH.

JlaGopaTopHble U NpakTHYeCKHe padoThI

BuemHee cTpoeHHe 0K AEBOTO YEpBs.

Tema 1.8. TUII MOJIJIFOCKH (2 u)

OcobeHHocTH opraHM3aud MOJUTFOCKOB. CMeImaHHas I0JI0CTh Teaa. MHorooGpasue MOJLITIOCKOB.
Kunaccol BproxoHorue, [IBycTBopUaThie 1 I 0JIOBOHOTHE MOJITIOCKH. 3HAYEHHE MOJIIIOCKOB B GHOILIE-
Ho3aX. Ponb B )KHM3HNM YeNoBEKa H €ro X03aHCTBEHHON AEATETEHOCTH.

Jemoncmpayus

Cxema CTpOeHUs OPIOXOHOTMX, ABYCTBOPHATHIX U I'OJIOBOHOTHMX MOJUIFOCKOB. Paznnqnme npeﬂcm-
BUTEJIH THIIA MOJUIFOCKOB.

JlaGopaTopHble n npakTHYecKHe paboThbi

BHeHee cTpoeHHE MOJIITFOCKOB.

Tema 1.9. TUII YIEHUCTOHOI'ME (6 4) .
[TpoMCXOX/IEHNE B OCOBEHHOCTH OpPraHM3allMH WIEHHCTOHOTHMX. MHOroo6pasye HIeHHCTOHOTHX.
Knaccrr PakooGpasnsle, [laykooGpa3ubie, Hacekomeie 1 MuoroHoxku. Knacc PakooGpasHete. 06-
sk XapaKTepUCTHKa Kiacca Ha NPUMEpe PEYHOro paka. Beiciiye v Hu3mue pakd. MHorooOpasue
M 3HauYeHue pakooBpasHeIX B GHoneHo3ax. Knacc Tlaykoo6pasneie. O6mas xapakrepuctuka. [lay-
KM, CKOPMHMOHBI, KiemH. MHoroobpasre u 3Ha4eHue naykooOpasHeix B OnoneHosax. Knacc Hace-
komble. MHorooGpasue HacekoMmblx. Obmas xapakrepuctuka kiaacca. OTpsabl HACEKOMEIX C IOJ-
HBIM ¥ HENOJHBIM TpeBpamenteM (Meramopdosom). MHoroo6pa3He Y 3Hau€HHE HACEKOMBIX B
6uoueHozax. MHO20HOMCKU., o
Hemoncmpayus

Cxema CTpOCHHs PEYHOrO paka. PasiuyHble NMPEJCTABUTENH HU3MIMX M BBICIIMX paKoo6pa3H51x
CxeMa CTpOEHHUS Ma- yKa-KpecTOBUKA. PaznuuHEIe peACTAaBUTENN Kacca NaykooOpasHeix. CxeMsl
CTPOCHHUS HACEKOMBIX Pa3IHYHBIX OTPALOB.CXeMbl CHIPOEHUA MHOZOHOMCEK.

JlaGopaTopHbie u npakTuyeckue padoTsbl '

HM3y4yeHune BHEIIHEro CTpOEHUs ¥ MHOTr000pa3ye YJIeHUCTOHOTUX *.

Tema 1.10. TUII UTJIOKOXHUE (1 u)

Obmas xapakrepuctuka Tuna. MHOroodpasue Uriokoxux. Kiaccel Mopcxne 3B63/:[BI Mopcxme
exu, I'onoTyprun. MHOrooGpasue 1 9KOJNOrHIECKOE 3HAYEHHE.

Lemoncmpayus : :

CxeMbl CTPOEHNS] MOPCKOH 3BE3BI, MOPCKOTO €3Ka U roJ0TypuH. CXxeMa IPUIOHHOTO 6I/IOLICH038.
Tema 1.11. TUII XOPJOBBIE. HIOATUII BECUEPEITHBIE (1 4)
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Ipouncxoxaenne xopuossix. Iloatunel Becuepennbie n [To3poHOuHBIe. OOmas XapakTepucTUKa
thna. [Toatun becuepentele: JaHUETHUK, OCOOEHHOCTH €ro OpraHu3alyy U paclpoCTpaHeHHs..
Hemoncmpayus :

Cxema ctpoenus nanueTHuka. Cxema MeTamMmopdo3a y acLuauH.

Tema 1.12. HOATHUII IIO3BOHOYHBIE (‘IEPEIIHI)IE) HAJAKJACC PBIBHI (4

) :

O61as xapakTepUcTHKa O3BOHOYHEIX. [Ipoucxoxaenue peib. O6mas xapakrepuctuka peid. Kiac-
¢l Xpsuessle (akyssl U ckaTel) U KoctHeie peiOel. MHo2000pasue KocmHubix pvlo: xXpauwjekocm-
Hole, Kucmenépole, 060aK00blIauiUe U yyenépesle poiovl, MHoroodpazue BHIOB U YEPThI MpHU-
CHOCcOONIEHHOCTH K cpelie OOUTaHUs. DKOJOIMYECKOE U X035 ICTBEHHOE 3HAYCHHE PBIO.
Lemoncmpayus

MHuoroo6pa3zue pbid. CxeMbl CTPOEHUS KUCTENEPHIX U IYUEnEPHIX PEIO.

JlabopaTopHble U npakTH4Yeckue paboThl

OcoGeHHOCTH BHEMIHETO CTPOECHHSI PEIO, CBA3AHHEIE ¢ MX 00pa3oM KHU3HU*.

Tema 1.13. KSIACC 3EMHOBO/HBIE (4 u)

Ileperie 3emHOBOAHBIe. O0IIast XapaKTEPUCTHKA 3€MHOBOJHEIX KaK IEPBBIX HA3€MHBIX ITO3BOHOY-
HbIX. becxBocTole, xBocTaTele U Oe3Horue aMmpubun. MHoroobpasue, cpena OOUTaHHS M IKOJIOTH-
yeckne 0coGeHHOCTH. CTPYKTYPHO-(YHKIHMOHAIBHAS OpraHU3alis 3EMHOBOJHBIX Ha MpUMEPE Jisi-
rylKkH. JKONOTHYECKas! pOJIb © MHOTOOOpa3ie 3eMHOBOTHBIX. '
Hemoncmpayus

MHoroo6pa3ue amPpubuit. CxeMbl CTPOSHHUS KUCTETIEPHIX PHIO M 3eMHOBOHBIX.

JlaGopaTopHble u npakTHUYecKHe paGoThI

Oco6GeHHOCTH BHEIIHEr'O CTPOSHHUS! JISTYLIKH, CBSI3aHHLIE ¢ €& 00pazoM xu3Hu™.

Tema 1.14. KIACC IIPECMBIKAIOIIUECSI (4 4)

ITpoucxoxaenre pentunui. OOmas xXapakTepUCTHKA MPECMBIKAIOMIUXCS KaK NEepPBUYHOHA3EMHBIX
*KUBOTHEIX. CTPYKTYpHO-QYHKIHOHAIFHAS OpraHU3aLHsl NPeCMbIKAIOIMUXCsl Ha IPUMEPE SIIEPHULIEL.
YemyHuarele (3Men, AmepuLsl ¥ Xameneonsl), Kpoxkoauner u Uepenaxu. Pacnipoctpanenue u MHO-
rooOpasue (opm pentriaui. ITonoxkeHne B 3KOJNOTHYECKHX CUCTeMaX. BeMepmue rpymnmsl Ipe-
CMBIKAOIUXCA. »

Meuoroo6pasue npecmeikaromuxcsi. CXeMbl CTPOEHHs 36MHOBOAHBIX M PEIITHIIMH.

JlaGopaTopHble u npakTUyeckue paGboThl

CpaBHUTENBHBIN aHATN3 CTPOSHUS CKEJIETOB Yepernaxy, sIIEPHLIbl U 3MEU.

Tema 1.15. KIACC HITHULBI (4 4)

Iponcxoxaenue ntuu. [lepsonTuuel u ux npeaku. Hacrosmue nruusl. Kunerpynele, wmn Jleraro-
mue, beckunerrie, unu berarouue, [Tnareunsl, wny [Tnaparomue nrunsl. OcobeHHOCTH OpraHHu3a-
UMK ¥ 3KOJOrMYeckas nud@hepeHIMpoBKa IETAOMEX NTHI (ITUIEL Jleca, cTenedl | MyCTBIHb, OT-
KPBITBIX BO3YIIHEIX MMPOCTPAHCTB, 6OJIOT, BOJOEMOB U nobepexuit). OxpaHa U NpUBJICYECHHUE IITHIL.
Jomamaune nruusl. Posb 0TI B IPHPOJE, )KM3HK YEJIOBEKA U €I0 XO3AMCTBEHHOH eI TebHOCTH.
Lemoncmpayusa

MHoroo6pasue nTuil. CxeMbl CTPOEHHS PENTHIHHA U ITHLL.

JlaGopaTopHble U NpaKTUYECKHE PA0OTHI : \
Oco6eHHOCTH BHEIIHETO CTPOCHMUS IITHL, CBA3AHHBIE C MX 00pa3oM XHU3HU*.

Tema 1.16. KITACC MJIEKOHHNUTAIOIIHE (6 u)

Ipoucxoxaenue maekonutaomux. Ilepro3sepu (yTkoHoc U exunna). Husmue 3Bepn (cymuateie).
Hacrosimue 3Bepu (rutanesTtapHsie). CTpyKTypHO-(QYHKIHOHANBHEIE OCOOCHHOCTH OpraHu3allid
MJISKOMUTAIOIIMX Ha [pUMepe COOaKH. JKONOTHYECKas POJib MIEKONUTAIOIUX B IIPOLIECCE Pa3BH-
THSl SKMBOH NpPUPOAEI B KalfHO30MCKOH 3pe. OCHOBHBIE OTPAAB! IUIALICHTAPHEIX MIICKOIIMTAOIINX
Hacekomosausie, Pykokpeineie, I'pr3yHsl, 3aiineobpasusie, Xumusle, Jlacronorue, Kuroobpas-
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ubie, Henmapuokonsitaete, [TapHOKONEITHEIE, [TIpuMarsl. 3Ha4ueHve MIEKOTTMTAIONMX B NPUPOJIE.: U
XO3SIUCTBEHHOM JeATeNFHOCTH 4YejioBeka. OxpaHa leHHBIX 3Bepeil. JIoMaliHHe MJIEKONUTAIOIIHE
(KpymHBII ¥ MENKHUH poraTelif CKOT, IPYTHE CENbCKOXO3SICTBEHHEIE )KUBOTHEIE).

Hemoncmpayus

CxeMbl, OTpaKaroLMe 3KONIOTHYECKy o AU (depeHLMPOBKY MIEKONUTaroWux. Muoroodpasue mie-
Koruraroux. CXembl CTPOEHUs PENTUWIKHA U MIEKONUTAIOLLKX.

JlaGopaTopHble 1 npakTH4YEeCKHE PAaGOThI

H3yueHre BHyTPEHHETO CTPOCHHUS MIIEKOITUTAIOIMX .

PacniosHaBaHHe >KMBOTHBIX CBOEH MECTHOCTH, OINPEACTICHHE MX CHUCTEMATH4eCKOro IIOJIOXKEHHS B
3HAYEHUS B )KU3HH 4YeJIOBEKa*.

Tema 1.17. OCHOBHBIE 3TAIIbl PA3BBUTHUSA ZKUBOTHBIX (2 4)

Bo3HUKHOBEHHE OJHOKJIETOYHEIX 3yKapHOT B NMPOTEPO3OUCKYIO 3py. DBOMIOLMA U MHUPOKOE pacce-
JIEHUE OJHOKIETOYHBIX. [10SBIEHNE MHOTOKJIETOYHBIX MHBOTHBIX: I'yOOK, KHUIIEYHONOJOCTHBIX U
IIOCKUX 4epBed. HanmpapieHus pa3sBUTH APEBHUX ILIOCKUX depBeH. BO3HHMKHOBEHUE BCEX H3BECT-
HEIX TPyl 6ecl03BOHOYHBIX. DBOJIOIMS KOJBYAaTHX YepBel. BosHukHOBeHME X0pAoBEIX. IlosaBie-
HHUE MO3BOHOYHBIX B CHJIYPUHCKOM NEPHOJE TANEO30HCKOM 9phl. BEIXOX IO3BOHOYHBIX HA CYILY.
ITeperie 3eMHOBOAHEIE. ['OCNIOACTBO penTHIMH B ME3030MCKOH 9pe. IogBIeHHe MIIEKOTIUTAIOIIMX U
ntul. OCHOBHEIE HaTIPaBJIEHHUS 3BOJIIOLIMH KUBOTHEIX.

Hemoncmpayus

CXeMbl OpraHu3alHiyi HCKOMAeMbIX dHUBOTHBIX BCEX M3BECTHBIX CUCTEMATHYECKUX IPYIIIL.
JlaGopaTopHble U npakTHYeCKHe padoThl

AHanu3 poJoCIOBHOTO ApeBa HapcTBa JKMBOTHEIE.

Tema 1.18. "KUBOTHBIE 1 YEJOBEK (2 4)

3Ha4yeHue HUBOTHEIX B MPUPOJE U JKM3HK YeNoBeKa. ICTOpHs B3aUMOOTHOIICHUH YeJI0BeKa U KU~
BOTHEIX: OXOTa ¥ pHIOHAs JIOBJIA JPEBHUX JIH0AeH. 3HAUEHHE CeNBCKOXO03IHCTBEHHOrO MPOU3BOICTRA
s o0ecrieueHust Yea0BeYeCTBa NUIeH. POk dKMBOTHEIX B 3KOCcHCTeMax. JloMalnHue JKUBOTHEIE.
Hemoncmpayus

Hcrionb30BaHue )KUBOTHEIX YEIOBEKOM.

Paznen 2. Bupycs! (2 yaca)

Tema 2.1. OBIIIASI XAPAKTEPUCTHKA U CBOMICTBA BUPYCOB (2 u)

O6mas xapaxrepucTuka BupycoB. Mcropus ux orkpeiTus. CTpOoeHHE BUpyca Ha IpHMEpE BUpyca
tabauHo#t Mo3auKku. B3aumonelicTerue Bupyca u KIeTKH. Bupycsl — B030yAUTENH ONACHBIX 3a6o-
neBaHui uenoseka. [Ipodunakruka 3abonepanus rpunmnom. IIporcxoxaeHe BUpyCOB.

PA3JEJ 3. 9DKOCUCTEMA (14 1acoB)

Tema 3.1. CPEJJA OBUTAHHUA. DKOJIOI'NYECKUE ®AKTOPBI (44)

[loHsTre o cpene oOnTaHUsl. DKONOTHSl — HayKa O B3aMMOOTHOIICHHIX OPTraHU3MOB MEXIY co6on
U cpenoit oburanus. AGHOTHYIECKHE U OHOTHYECKHE (AKTOPHl Cpeabl. B3auMOOTHOIIEH S MEXTY
opraHM3Mamu. AHTPONOreHHbIH QaxkTop. BiusHue (akTopos cpelbl Ha AKUBOTHBIX U PACTEHHU.
Lemoncmpayusn

Cxembl 1 TabJHIIBIL, WUTOCTPUPYIOIIME BUsAHHE (HAKTOPOB CpEeAbl HA OPTaHU3M. PaCI’IpOCTpaHeHI/Ie
’KMBOTHBIX B MPUPOJHBIX OHOIEHO3aX U arpoLEeHO3ax.

JlaGopaTopHbie U NpaKTH4YEeCKHE PaboThI

Brusinye cBeTa 1 MHTEHCHBHOCTH TIOJIMBa Ha BCXOKECTH CEMSH.

Tema 3.2. JKOCUCTEMA (2 u)

DKOJIOTHYECKHE CHCTEMBI. BHOreoneHos u ero xapakrepucTUkU. 1IpoayLeHTsl, KOHCYMEHTE U pe-
nyueHTsl. Llenyn u cetr nuraHus. KOJOruYeCcKas MMpamMHua.

Jemoncmpayus

DKoNnoryyeckye MUpaMUIbl: MHPaMHIA SHEPT UK, IUpaMHUJIa YHCEN, THpaMuia OHOMaCCHL.
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JlaGopaTopHble U npakTHYecKHe paGoThbI
AHanu3 uenei u cereil MUTaHUs.
Tema 3.3. BAOC®EPA — INIOBAJIBHASI SKOCHCTEMA (2 4) '
Yuenue B. H. Bepuajckoro o Guocepe. I'panuner u komnonentsl Guocheprr. bruomacca 6H0C(be-
pEl, €€ 00BEM U JMHAMHKA OOHOBJIEHUSL.
Hemoncmpayus
Cxembl ¥ TaGNULEL, AEMOHCTPUPYIOLIME MPAHALE] GHOChEpEI, €& KOMIMOHEHTHL.
Tema 3.4. KPYI'OBOPOT BEHIECTB B BUOC®EPE (4 u) -
['napnas ¢ynkuus 6uocheprl. brotnueckue xpyrosopotsl. Kpyrosopot Bogsl. Kpyroeopot yrie-
poaa. Kpyrosoport azota. Kpyrosopor ¢octopa u cepsr.
Hemoncmpayus
CxeMBI KpYyrOBOPOTOB BEILECTB B IIPUPOJIE C YHACTHEM JKHUBBIX OPTaHU3MOB.
Tema 3.5. POJIb )KUBBIX OPTAHIU3MOB B BUOC®EPE (2 4)
[IpeoGpasoBanue TIAHETH KUBBIME Opranu3Mamy. Mamenenne coctasa armochepsl. Bo3HHKHOBe-
HUE 0CaNO4HBIX MOPOA M MOYBEI. POPMHUPOBAHHE TONE3HBIX UCKOMAEMBIX: HEe(TH, ra3a, KAMEHHOTO
YIS, Topda, MECTOPOKICHHI Py .

BuoJorus. Yesopek. 9 kiaace

(68 uacoB, 2 yaca B HeJeI10)
Pazpen 1. Beeaenue (9 1) :
Tema 1.1. MECTO YEJJOBEKA B CUCTEME OPFAHI/IIIECKOFO MI/IPA 2u)
YenoBek Kak 9acTh >KUBOH MPUPOJEI, MECTO YEJOBEKA B CHCTEME OPraHHYECKOr0 MHpa. UepThl
CXOJICTBA YENOBEKA U HKHBOTHBIX. CXOILCTBO M pa3iMuus YEJIOBEeKa W YeI0BEKOOOPa3HBIX O6631:$IH
Yenosex pasymMHbBIH.
Hemoncmpayus
CxeleTsl 4e/0BeKa U MO3BOHOYHBIX, TaOJUIIEL, CXEMBI, PUCYHKH, PAaCKPHIBAIOIUE YEPTHl CXO/CTBA
ueOBEKA M KUBOTHBIX. '
Tema 1.2. TPOUCXOXJIEHHUE YEJIOBEKA (2 u) :
Buonoruueckue M coluanbuble GakTOpsl aHTPOIIOCO- HOTeHe3a. JTamsl M HaKTOPEl CTAHOBIEHHUS
yenoBeka. Packl genoBeka, UX MPOUCXOKIACHUE U € IUHCTBO.
Hemoncmpayus :
Mounenu «IIporcxoxnaeHue 4eaoBeka», MOJEIH OCTATKOB MaTepHallbHOM NMepBOOBITHOM Kyanypm
4eJI0BeKa, H300parkeHus NpeICTABUTENCH pasinyHbIX pac YejioBeKa.

Tema 1.3. KPATKAS HCTOPUSI PASBATHSL 3HAHHAK O CTPOEHUN I/I (I)YHKI_II/IHX

OPTAHU3MA YEJIOBEKA (1 4)

Hayxu o uenoBexe: aHaTOMUSA, HPU3HOJIOTHS, THTHEHA. Beukue aHATOME! H uzmonoru: annoxpaT
Knasnuii I'anen, Angpeac BesanHH -

Hemoncmpayus

[TopTpeTs! BeTHKMX YUEHEIX — aHaTOMOB H (PH3HOJIOrOB.

Tema 1.4. OB OB30P CTPOEHMS M ®YHKIUI OPTAHU3MA YEJIOBEKA (4 u)
KnerouHoe ctpoenue oprannsma. TkaHH: SNUTENMANBHEIE, COCIUHUTENIBHEIC, MEIICYHEIES, HEPBHAS.
Opranpl 4enoBeueckoro opranusma. CHCTEMEl OpraHoB. B3auMOCBsS3b OpraHOB W CHCTEM OpPTraHOB
KaK OCHOBA romMeoctasa. CxeMbl CHCTEM OPraHOB YeNIOBEKa.

- JIaGopaTopHble U NpakTH4YeCKHe paboThl
H3sydeHne MUKpOCKONIMYECKOrO CTPOEHUS TKaHEH.
PacnosnaBanue Ha Tabnyuax opraHoB ¥ CUCTEM OPraHOB.

PA3ZJEJL 2. CTPOEHUE U JKUSHEAEATEJABHOCTDb OPITAHU3MA ‘IEJIOBEKA(59‘I)
Tema 2.1. KOOPAUHADI WA U PEFYJI}II_[I/I}I (11 4)
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T'ymopaneHas perynsuusi. JKenessl BHYTpeHHeH cekpenuy. I OpMOHEI M MX POk B OOMEHHEIX IIPO-
ueccax. Hepsao-rymopaibHas perysiuus. HepeHas perysauus. 3HadeHue HepBHOH cucreMsl. [len-
TpaneHas U nepudepuyeckas HEPBHEIE CHCTEMEL. BereraTMBHas M COMaTHYECKas 4acTH HEPBHOM
cuctemel. Peduekc. [Tposenerue HepBHOTO nMmrynbca. CTpoeHue W GYHKLUHMH CHHHHOIO MO3Ta, OT-
JIJTOB TONOBHOTO Mo3ra. Boslmue mosymapus rooBHoro mosra. Kopa 60sbmux nosymapui. 3xa-
YeHHe KOpHl GOJBIINX TIONYApHii U €€ CBsI3b C PYTHMU OTAeaaMK Mo3ra. Oprael 4yBCTB (aHAIH-
3aTOpEl), Ux crTpoenue, Gyukuuu. Ctpoenue, GYHKUUKM W TUTHEHA opraHoB 3peHHs. CTpoeHue n
dyHkpu opraHoB ciyxa. [IpenynpexaeHue Hapymenuil cinyxa. Oprassl ocsizaHus, BKycCa, O60H5{-
Hus. [ MrueHa opraHos 4yBCTB.

Lemoncmpayus

CxeMBbl CTPOEHHs DHIOKPHUHHEIX JKENE3. Ta6nmu>1 CTpoeHUs, OHOJIOrMYECKOH aKTUBHOCTH U TOYEK
NpUJIoKeHNsT TopMOHOB, PoTtorpaduu GONBHBIX ¢ Pa3TUYHBIMU HApYIIEHUAMH pabOoTEl S3HIOKPHH-
HBIX JKeJE3.

Mopenu roJIOBHOTO MO3ra, OpraHoB 4yBCTB. CxeMBbl pedIeKTOPHEIX AyT Oe3yCIOBHBEIX peduIeKCOoB,
0e3yCIOBHEIX pedIEKCOB Pa3IMYHEIX OTAENOB MO3ra.

JlaGopaTopHbie U IpakTHUYECKHE PadoThl

HzyueHue rojJoBHOrO M0O3ra 4ejIoBeKa (1o MyJIsiKam).

H3yyenne u3MeHeHns pa3mepa 3pauka.

Tema 2.2. OTIOPA U JIBUKEHUE (8 )

Cxener 4eoBeKa, ero OTAENbl: OCEBOH CKEIET, CKENET MOsACOB KOHEUHOCTeH. OCOOEHHOCTH CKeTeTa
4eJIOBEeKa, CBSI3aHHBIC C TPYAOBOM HESTENBHOCTBIO U HpsAMOxoxxieHueMm. CocTaB M CTpPOEHHE KO-
creil: TpyOuarsle u rybuarsie kocTH. Poct koctedl. Bo3pacTHble H3MEHEHMS B CTPOCHHM KOCTEH.
Tunel coennnenus Kocred. 3a00NEeBaHHs ONOPHO-ABMIaTENbHOM CHCTEMBI M MX IpOUIIAKTHKA.

Menueunast cucreMa. CtpoeHre U pa3sutue Meimn, OCHOBHBIE TPYIITB! MBI, ux GyHKImU, Pabo- -

Ta MpllIL. CTaTH4eckas M AMHAMUYECKas Harpy3kd. Poyib HEpBHOH CHCTEMBI B PETYJAMA PabOTHI

MBILIL,. YTOMJIEHUE MBIlIL, POJIb AKTUBHOT'O OTAbiIXa B BOCCTAHOBJICHUM aKTHUBHOCTH MbILICYHOH

TKaHU. 3HAYEHUE QU3MUECKOH KyAbTYpHl U PEXKUMA TPYJa B MPaBUILHOM (POPMHUPOBAHUH OIIOPHO-
JBHUraTeNbHON CHCTEMEL.

Ckener 4yenoBexa, MOAEIH OTAENBHEIX KOCTEH, pacnuiioB kocteil. [IpuéMel okasaHus nepBoi mo-
MOLUH [PH NMOBPEXKACHUAX (TpaBMax) ONIOPHO-IBUIATEIEHOM CHCTEMEL.

JlaGopaTopHbie 1 NpaKTUYECKHNE PAGOTDI

H3y4eHue BHEMIHEro CTpoeH s KOCTeH.

H3mepenne macchl ¥ pocTa CBOETO OpraHu3Ma.

BrisBiieHHE BAMAHUA CTATUYECKON U TUHAMUYECKOM paOOTEl Ha YTOMJIEHHE MEIIIIIL

Tema 2.3. BHYTPEHHSIS1 CPEJA OPI'TAHU3MA (4 4)

Tlonatye «BHYTpeHHss cpenay. TkaHeBas skuakocTs. KpoBs, €& coctas v 3HadeHHE B 00ECIICUCHAN
JKU3HEJEATENBHOCTH Opranu3Ma. KIETOYHEIE 3IEMEHTH KPOBM: SPUTPOLUTEL, -TEHKOIHUTE, TPOMOO-
uutel. [1nasma xposu. CeépTriBanue KpoBu. I'pynmer kposu. Jlnmpa. Mmmyruret. MHbDEKIMOHHEIE
3abonepanus. IIpenynpeanTensHele NpuBUBKY. [lepenrBanue kpoBu. JIoHOPCTRO. 3nauenue pabom
JI. Hacmepa u H. H. Meunuxosa ¢ obnacmu uMmyHumema.

Lemoncmpayus

CxeMmbl W TabuLpl, MOCBALLEHHBIE COCTABY KPOBH, MPYIIIAM. KPOBH.

JlaGopaTopHble 1 NpakTHYecKHE PaGOThI

H3ydyeHne MUKpOCKOIIMYECKOTO CTPOEHHS KPOBH.

Tema 2.4. TPAHCIIOPT BEIHIECTB (4 u)

Cepane, ero-CTpoeHHe U Peryssuds AesTeNbHOCTH. Bonpmol U Masblil Kpyru KpoBooOpalleHHs.
JInmdoobpawmenre. JIBmxkenue kpoeu no cocynaMm. KpoesHoe naBieHue. 3abosieBaHus OpraHoB
KPOBOOOpAHIEHHs, UX MPeIyTIpexnIeHUE.
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Hemoncmpayus ]
Mogzenu cepaua yenopeka, TabaULIBL M CXEMBI CTPOCHMs KICTOK KPOBH M OPraHOB KpoBooGpaiue-
HUA. . '
JlaGopaTopHble u npakTHyecKkue paGoTol
H3mepenue KpoBSHOIoO 1aBJIeHUS.
Omnpenenenye nynsca U NOACYET YHCIA CEPACHHBIX COKPAILCHHH
Tema 2.5. IbIXAHUE (4 4) '
IorpeOHOCTE OpraHn3Ma 4YenoBeka B. KUCIopoe Bo3ayxa. OpraHsl ApIXaHUs, X cTpoeHue. Jpixa-
TEJbHBIE IBWXKEHUs. ['a3000MeH B NErkUX, TKaHIX. [lepeHoc ra3oB SpUTPOLUTAMH M IJIa3MOH Kpo-
BH. Perynauus aeixanus. MckyceTBeHHoe qpIxaHue. [ onocoBo ammnapar. JleMmoHcTpaiiust
Mogenu ropTanu, AErkux. CXembl, WITKOCTPUPYIOIIE MEXaHH3M B,Z[OX& U BelAOXa. [IpuéMmer He-
KYCCTBEHHOT'O JIBIXaHUSI. :
JlaGopaTopHble U NpaKTHYeCKHe paGoThI
OnpejieNeHre YacTOTEI ABIXaHHUS.
Tema 2.6. INIIEBAPEHHE (5 u)
[IuraTenbHeie BewmiecTsa M NULIEBbE NPOAYKTH. IToTpeGHOCTE YenOBeKa B MHINE U ITHUTATEIBHEIX
BeltecTBax. Buramunel. Ilnmesapenne. CtpoeHue U QyHKUMH OpraHoB nuiuesaperus. [lumesapu-
TENIbHBIE JKEJIe3bl: TIEYEHb M TOPKENIyJo9Has JKese3a. JTtansl nuiesapeHus. Hecnedosanun U, 11,
Ilagnosa 6 obnacmu nunwiesapeHus.
Lemoncmpayusn
Mogenn Topca 4enoseka, MyiskKM BHYyTPEHHHX OPTaHOB.
JlaGopaTopHble U MpaKkTHYecKue paGoThl
BozpaelicTBre xellyj04HOro coka Ha 6enku, BO3AESHCTBHE CIIIOHB HA Kpaxmall. -
Onpenenenrie HOPM PaLHOHATIBHOTO MTUTAHHU,
Tema 2.7. OBMEH BEIIECTB U DHEPTHH (2 4) :
O6mwast XapakTepUCTHKa OGMEHA BEIECTB H SHEPTUH. IInacTHYecKHit 1 SHEPreTHIeCKH 06MeH, 1x
B3aUMOCBs3b. Butamunsl. Mx posns B oOMeHe BEIIECTB. FHHOBI/IT&MI/IHOS I'u- nepBUTaMHHO3.
Tema 2.8. BBIAEJEHUE (2 4)
Koneunsie npogykTel o6MeHa Bemect. OpraHbl BelACHeHUs. [T0YKH, WX CTpOEHHE M DYHKITHH,
O6pasoBanue MOUH. POJIb KOXKH B BHLAEICHUH 3 OpraHH3Ma IPOAYKTOB OGMEHA BEILECTB. '
Tema 2.9. IIOKPOBBI TEJIA (3 u)
Crpoenne 1 GyHKLHH KOXKH. PONb KoK B TepMOpErysauuy. 3akaiMBaHue. aneﬁmecxne Tpe6o-
BaHUs K ofexk e, 00yBH. 3a00NEBaHU KOXKH U UX NPEAyNPEkKAEHHE.
JleMOoHCTpauus
Cxema CTpOEHHS KOXKHBEIX TTOKPOBOB 4esioBeKa. [[pON3BOIHEIE KOXKH.
Tema 2.10. PASMHOXXEHHUE U PASBHUTHE (3 ) '
Crucrema OpraHoB pa3sMHOXKEHHs, UX CTpoeHHe W ruruvena. Omiogorsopenne. BHyTpuyTpoGHOE
paseuthe, poasl. JlakTauws. PocT u passuTue peGéHKa. [11aHUpOBaHHE CeMbHU. :
Tema 2.11. BBICIHASLI HEPBHAS AEATEJBHOCTD (5 4)
Peduiexc — ocHoBa HepBHOH meatensHocT. Hecnedosanua H. M. Ceuenosa, H. IT. ITagnoea, A.
A. ¥Yxmomckozo, II. K. Anoxuna. Bunrr pednekcos. ®opmsl noegeHust. OCoOEHHOCTH BEICIIEH
HEPBHOW JIESATENILHOCTH M TIOBEAEHH uelioBeka. [lo3HaBaTensHEIe mpoueccr. TopMoskeHHne. Tusl
HepBHOM cuctemsl. Peds. Meimnenue. Co3Hanue. buonorndeckue putmel. COH, €ro 3Ha4YeHHE: U
‘ruruena. I'uruena ymcreeHHoro tpyza. [lamsars. Omoumu. Oco6eHHOCTH NICUXHUKH YEIOBEKA. 1
“Tema 2.12. YEJJOBEK U EI'O 3IOPOBBE (4 4)
CobTI0/IeHHE CAHUTAPHO-THIHEHHYECKIX HOPM ¥ [IPABHII 340POBOTO o0pasa xusHn. Oxasanue rep-
BOH JOBpaueOHOM NMOMOIIM NPH KPOBOTEUYECHHSIX, OTPABJICHUM YTapHBIM ra30M, CMACeHHH YTONA0-
LIETO, TPABMAX, OIKOraX, OGMOPOKEHUH, YKPEIUICHHE 30POBLS: ABHTATENbHAS AKTHBHOCTb, 3aKa-
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nvsanue. GaKTOPbl PUCKA: CTPECCHL, TUIIOUHAMUS, TIEPEYTOMICHHUE. Bpeanble IPUBBIYKH, UX BJIK-
SHHE HA 37I0pOBEE YesoBeka. UenoBek M okpyxaromas cpena. Okpyxaromas cpeia Kak HCTOYHHK
Bemmects 1 sHeprun. Cpena oburanus. [IpaBuia noBeaeHNs YeI0BEKa B OKPY KAOLIEH cpeie.
JlaGopaTopHble M NPaKTHYECKHE Pa0OThI

UsyueHue NpuéEMOB OCTAHOBKY KaMJUIAPHOTO, apTEPUAIBHOTO 1 BEHO3HOTO KPOBOTEHEHHUH.

. AHanu3 ¥ OLICHKA BIUSHUS Ha 3[0POBBE (PAKTOPOB OKpYKAKOIEH CPpebl.

Tema 2.13. YEJIOBEK U OKPYXKAIOIIAS CPEJA (2 1)

[Ipupoanas u coluanbHas cpela. bHocolManpHas CyIHOCTH 4esnoBeka. Crtpece H aJlanTais K
HEMY OpraHmsMa yejoseka. buocdepa — xupas obonouka 3emnn. B. Y. Bepuajackuit — co3narens
yuenus o buochepe. Hoocghepa — Ho80e 960M10YUOHHOE COCMOAHIUE.

Hemoncmpayus
Tabauupl, Clai b, HTIOCTPUPYIOLINE BIMSIHUE ASITEIEHOCTH YelloBeKa Ha Ouochepy.
PesepBHOE Bpemss — 3 u.

TEMATUYECKOE IINTAHUPOBAHHE
S knace. BUOJIOT'HS.
(34 4, 1 4 B Hezre110)

Ne Pazgen/Tema ypoka Koa-Bo u1a-
YpPOKa COB
Paznen 1. ’Kupoii opranusm: cTpoenue u usyuenue 9 yacos

YT0 Takoe ®HUBOH OPraHu3M.

Hayxka 0 »uBoii ipupoge.

MeTtoas! H3y4eHHs! IPUPOJEL.

YBenuuuteapHsle npubopsl. JKUBbIE KIETKH.

JlaGopatopHras pabota Nel «CTpOEHHE KIETOK KOXKHLIEL YeIyH JIy-
Ka» ’

XUMHUYECKUH COCTAB KJIETKH.

BelecTtsa U sSIBJI€HUS B OKPY>KaIOIEM MHUDE, 1
Benukue ecTeCTBOUCIBITATEINH. 1
KonTponbnas padota Nel «KuBoii opranuzm» 1

Paznea 2. MHorooOpa3ue KUBbIX Opranu3mMoB. 14 yacos

Wi |—
— | i [ = | —

O[O0 ~I [N

10 | Kax pa3BuBanace *Hu3Hb Ha 3eMIle. 1
11 |Pa3zHoobpasue x1BOro 1
12 | bakrepun. 1
13 - | Bomopocsnu. 1
14 | Mxu. 1
15 | [JanopOTHHKH. |
16 | ['omocemeHHbIE pacTEeHUSI. 1
17 |oxpriTtoceMeHHEIE (IIBETKOBEIE) PACTEHUS 1
18 | 3HaueHue pacTeHUH B IPUPOAE U KU3ZHHU YETOBEKA I
19 | Kusothste. Ilpocreiimue 1
20 | becrio3BoHOYHEIE, 1
21 [To3BoHOYHEIE. 1
22 3Ha4YEHHE XKUBOTHBIX B IIPUPOJIE U )KU3HH YEJIOBEKA. 1
23 | KontpospHas pabora Ne 2 «MHorooOpasue »KUBBIX OpTaHU3MOB) 1
Paszaen 3. Cpena oﬁuTamm JKHBbIX OPraHn3MoB. 6 uacos.
24 | Tpu cpenpl oburanus : 1
25 | XKu3Hb Ha pa3HeIX MaTepuKax. 1
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26 | IlpupoaHbie 30HB! 3EMIIH. 1
27 | Ku3up B MOPSIX U OKeaHax 1
28 | [paxtuueckas pabdorta Ne | «McenepoBaHue ocoGeHHOCTEN CTpoOE- 1
| HMs1 )KMBOTHBIX, CB3aHHEIX CO Cpefioi OOHUTaHMA»
29 | KourpossHas pabota Ne 3 «Cpena o6UTaHus! AKHUBEIX OPraHU3MOB 1
Pasnen 4. Ueaosek Ha 3emie. 5 4acos.
30 | Kax yenosek nosiBuics Ha 3emine?
31 | Kak yenoBek usmeHua 3emito. Ku3Hb noJ yrposoi
32 He craner nu 3eMJist yCTBIHEH? 1
33 | 3nopoBke yenoseka U 6e30MacHOCTE SKH3HH, 1
34 | TTopropenue u 06001IEHIE U3Y4YEHHOIO 1
6 knace. BUOJIOTHSI.
(34 4, 1 4 B HeeJ110)
Ne Paznen/Tema ypoka KoJ-Bo ya-
oKa . ~_ _coB
Pazpea 1. CrpoeHne :uBbIX opranu3mos. 12 yacos
1 Yewm >xMBOE OTINYAETCS OT HEXKMBOTO. |
2 CTpoeHHE paCTUTENBHOMN KJIETKU 1
3 | CTpoeHue >KMBOTHOM KJIETKH 1
4 JleneHue KIeTK-MHTO3 1
5 Jlenenue KIeTKU-MEN03 1
6 | Tkanu pacTeHni 1
7 TkaHu )KUBOTHBIX 1
8 OpraHbl UBETKOBEIX pacTeHUH 1
9 JIBynoJIbHBIE U OIHOJIONIBHBIE PACTEHUS 1
10 | Oprassl ¥ CHCTEMBI OPraHOB KUBOTHBIX 1
11 OpraHusM Kak eMHOE LejIoe 1
12 | OGobmenue 1o Teme «UTO MBI Y3HAJM O CTPOEHHH XKHBBIX Opra- 1
HHU3MOB» '
Pazgen 2. ’KusnenesiteJIbHOCTL Opranu3mMoB. 18 gyacos.
13 | IlutraHue pacTeHunit 1 )KHUBOTHEBIX ' 1
14 | llnueBapeHue 1
15 Jlp1xanue y pacTeHui 4 :KUBOTHBIX 1
16 | TpaHcmopT BEWECTB B OpraHu3M 1
17 | Buienenue y pacteHui, rpuboB ¥ KUBOTHEIX 1
18 | OGMeH BEIUECTB U DHEPTHH : 1
19 | OnopHble CUCTEMBI PACTEHUH U KUBOTHEIX, UX 3HAYEHHUE B JKU3HU 1
Opranmusma '
20 JIBM>KE€HNME )KUBOTHBIX, OOUTAIOIIMX B BO3AYIIHOM M BOJHOM cpenax 1
21 JIBIoKEéHHE HA3eMHBIX dKMBOTHEIX 1
22 | Perymsuus npoLeccOB )KU3HEAEATEILHOCTU OPraHM3MOB H MX CBS- 1

3ell ¢ oOKpyKaroEen cpegon
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23 | Perynsiuyst IpoLEcCOB jKU3HEAESTENBHOCTH Y PACTCHUH 1
24 | PasmHOXkeHMe, ero BUABL becnosnoe pasMHOKEHUE 1
25 | IlonoBoe pa3sMHOIKEHHME JKUBOTHBIX 1
26 | lonoBoe pa3MHOMKEHHUE pacTeHHUH 1
27 | Poct u pa3BUTHE paCTEHUH 1
28 POCT 1 pazBUTHE JKHBOTHBIX 1
29 | O6o6uenue mo Teme: «Kn3nenesaTeabHOCTh OPraHU3MOBY. 1
30 KonTponbHas pabota o teme «Ku3HenesiTenbHOCTE OPraHU3MOBY 1
Pa3nea 3. Opranusm u cpeaa. 4 yaca. '
31 Cpena obuTanus. DKoJorudeckue GaxktTopsl. 1
32 | [Ipuponnsie coobuiecTna . 1
33 | O6obmenue 1o kypcy: « KuBoi opraHuzm» 1
34 | Ypok — urpa no teme «KuBoit opraHusm» 1
7 knace. BUOJIOI'HUA.
(34 4, 1 4 B Hepe110)
Ne Paznen/rema ypoka Koa-Bo 1a-
"ypoka COB
Pasaen 1. Beeaenue (4 uaca).
1 Beenenne B kypc «buonorus. MHOToo6pasye KUBbIX OPraHU3MOBY !
P) Y. JlapBHH 1 NPOUCXOMKICHUE BUOOB 1
3 MHoroobpa3sue )KHUBBIX OpraHU3MOB U UX KilacCU(pUKaLys 1
4 HcTopus pa3sBuTHs XKU3HU HA 3emIIe 1
Paznen 2. IlIpokapuorsl (3 yaca).
5 [Mapcrso Tpokapuotel. Ob1as Xapaktepuctuka daxrepuit. JIP. Ne 1
[ «Cmpoerue npoxapuomuyecrol Kiemxuy
6 [onuapcteo Hacrosmue 6axrepun 1
7 [TognapcTBo ApxebaKTepuu. 1
TToauapcereo Okcuborodakrepuu ,
Paznen 3. Hapcreo I'pubsi (4 yacos)
8 OO0wmas xapakTeprcTHKa rpuboB 1
9 Otpen XmépmHOMMKOTa Otnen 3uromukora. OTAET ACKOMHUKOTA. 1
JLP.Ne2 « 0erle NIecHego20 epuba Myxopay
10 Otznen BaSI/I,III/IOMHKOTa Otnen Hecosepuiensie rpudsl. Otaen 1
OomukoTa. JI.P.M3 «Pacnosnanue cvedobrvix u 1008umvlx 2pubo8s
11 | JIumakaukm 1
Paznen 4. HHapcrBo Pacrenus (17 yacos)
12 | OGmas xapakTepHcTHKa LapcTea Pactenus 1
13 CrpoeHue U :KU3HEACSTebHOCTb Boopociel. JI. P. Ne 4 « Hzyuenue 1
BHEULHE20 CIMPOEHUS B000POCHET)
14 | 3HaueHue u MHOrooOpasre BOJOpOCIeH 1
15 Otnen MoxosugHele. JI. P N5 « Hzyuenue gHewne20 CmpoeHus mxay 1
16 Otnen 1 lnaynoBunHele 1
17 | Ornen XBoweBuaHbIEe 1
18 Otnen [lanmopOTHUKOBUIHEIE. 1
JI. P. No 6 «H3yuenue eHeuine20 CpoeHus nanopomHuKa»
19 | Oraen lonocemenusle pacteHus. OCOOEHHOCTH CTPOEHHS U JKU3- 1
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HCICATCIIBHOCTH

20 | MHoroo6pasue roJIoCEMEeHHBIX. 1
JL P. Ne 7 «H3yuenue cmpoenus u MHO2006pA3US 2010CEMEHHBIX
pacmenuiiy :
21 IponcxoxneHure 1 0COOEHHOCTH CTPOCHHS MIOKPHITOCEMEHHEIX. 1
JI. P. Ne 8 «H3yuenue cmpoeHs nOKpbLmMO CEMEHHbLX PACIEHUNY
22 | PasMHOXeHHEe MOKPHITOCEMEHHBIX 1
23 Knacc OngnononsHele. CemericTra kinacca OJ1HOJONBHEIE PACTEHHS 1
24 Knacc JIBynonensle pacteHus. CeMeHcTBO PO301BETHEIE 1
25 Knacc JIsynonwsusie pactenus. Cemetictsa KpecrtouseTHele u Iac- 1
JIEHOBEIE
26 MHuoroo6pasue pacreuui. JI.P. Ne9 « Pacnosnasanue naubonee 1
PACNPOCMPAHEHHbIX PACMERUE POOHO20 Kpasi, onpedeneHue Uux Cu-
CIMEMAIMUYECKO20 NONOHCEHUAY
27 | O6obwenue 3Hanmii no teme «Llapctso PacteHus» 1
28 | Koutpoar 3nanuit no teme «llapctBo PacteHusy 1
Paspen 5. Pactenus u okpy:kaiowas cpeaa (64acos)
29 | PactutesisHOE COOOLIECTBO 1
30-31 | Muoroo6pasue GUTOLEHO30B 2
32 | PacteHus U 4enoBeK 1
33 | Oxpana pacTeHul ¥ paCTUTEIBHEIX COODIIECTB 1
34 | O6o6uieHue no Teme «KMHOroo6pasue KUBBIX OPTaHU3MOBY 1
8 kaace. BUOJIOT'USI.
(68 4, 2 4 B Hege 110)
Ne Paznen/Tema ypoka Koua-Bo 1a-
ypo . COB
Ka :
PA3JIEJI 1. HAPCTBO JKMBOTHBIE (52 yaca) .
1 3ooJiorusi-Hayka o uapcree JKupotHeie |
2 | Kmaccuduxanuus xUBOTHEIX. OCHOBHBIE CHCTEMATHYECKHUE IPYIIHEI 1
JKMBOTHBIX
3 | OOmas xapakTepucTika npocredmux. Tum CapKoKIyTHKOHOCLIEI 1
Knacc Capkonosele ‘
4 | Knacc XKryTukoBsle 1
5 | Tun Undyzopuu 1
6 | 3naueHue nNpoCTEHIINX B NPUPOJE 1 )KHU3HU YeJIOBEeKa 1
7 | O6as xapakTepUCTHKA MHOTOKJIETOYHBIX JKHUBOTHBIX 1
8 | IIpocreiinue MHOTOKJIETOYHBIC - TYOKH 1
9 | Buemnee ctpoeHue U 06pas3 >KU3HU KHUIIEYHOTIOJIOCTHEIX 1
10 | KnetouHoe cTpoeHHE Tena U KU3HEASITEIbHOCTh KUINCYHOTIONOCT- 1
HBIX
11 | OcobeHHOCTH CTPOCHHUS MJIOCKUX YepBeit 1
12 | MHorooGpa3ue 1 3HaueHUe IOCKHX YepBeit 1
13 | Oco6eHHOCTH CTPOEHUS KPYIUIBIX YepBeit 1
14 | MBoroobpa3ue 1 3Ha4YeHHe KPYIIIBIX YepBeil 1
15 1

OcOBEHHOCTH CTPOSHHS M XKU3HEAeATENEHOCTH KONbYaTeIX depBei.
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MHOTOLIE THHKOBEIE

16 | Muoroo6pa3zue Konsuateix uepseit, MarnomeruHkoBsie. Jloxae- 1
BOH 4EPBE.

17 | OcoGeHHOCTH opra"u3aii MOJUTIOCKOB, HX MPOUCX0XKICHHE. 1

18 | Muoroo6paszue MoJLIIOCKOB, 3HaYEHHE HX B PHPOJIE 1

19 | OcoGeHHOCTH CTPOEHHS U KU3HEACITENBHOCTH UIEHHCTOHOTHX, 1
knacc PakooGpa3zHele.

20 | MHorooOpasue Pakoobpa3HbIX, WX pojib B IPHPOJIE 1

21 | Knacc «Ilaykoobpa3zueie», 0COOCHHOCTH CTPOEHHUS U JKU3HE e 1
TEJIGHOCTH

22 | Muoroo6pazue [1aykoo6pa3HbIX, MX pOJib B IPHPOJIE. 1

23 | Knacc Hacekomele, 0COOEHHOCTH CTPOEHHS U SKU3HEAESTeLHOCTH. 1

24 | MHoroo6pa3ue HaCeKOMBIX, UX POJIb B IPUPOJIE U MPAKTHHYECKOE 1
3HAYEHHE. ‘

25 | OcoGEHHOCTH CTPOSHHS U XKU3HEASATENFHOCTH UITIOKOXKHX, UX 1

| MHOroobpasue poJib B IPUPOJIE.

26 | OcoGeHHOCTH OPraHU3ary XOPAOBEIX, O€CUEPENHEIX KMBOTHBIX 1

27 | Obwas xapaktepucTuka noaruna Uepenuele, Haaknacca PrIOE 1

28 | BHyTpeHHee CTpOEHHE KOCTHOH PEHIOHI |

29 | PasmHOXeHHUE U pa3BuTHe pbl6. Murpaiuu. MHCTHHKTEL 1

30 | OCHOBHEIE CHCTEMATHYECKUE IPYIIIEI PEIO 1

31 | O6was xapakTepUCTHKa Kiacca 3eMHOBOHEIE. BHelHee crpoenue. 1

32 | BHyTpeHHEe CTPOEHHUE JITYIIKH. 1

33 | PasMHOXeHHEe U pa3BUTHE 3eMHOBOJHEIX. [IponcxosxaeHue. 1

34 | Muoroo6pa3ue 3eMHOBOJHEIX, HX 3HAYESHHE 1

35 | O6was xapakrepuctrka kiacca [Ipecmeikaromuecs. OcobeHHoCTH 1
BHELIHEr0 CTPOEHHUS U CKeJIeTa AIEPHULIb]

36 | Oco6EeHHOCTH BHYTPEHHETO CTPOSHUS IPECMBIKAIOIIMXCS. PasMHO- 1
KEHUE U pa3BUTHE.

37 | MHoroo6pa3ne npecMbIKAIOIMUXCsl 1

38 | Ponp npecMBIKAIOMUXCS B IPUPOJE U XKHU3HHU 4YesoBeka. OxpaHa 1
NpECMBIKAIOIKXCA. JIpeBHUE PEeCMBIKAIOIIMECS]

39 | Knacc ITtuner. OCOGEHHOCTH CTPOEHHUS, KU3HEACATETLHOCTH KaK 1
BBICOKOOPTraHKW30BAHHBIX [T03BOHOYHBIX

40 | OcoOeHHOCTH OpraHU3alyy ITUI] CBA3aHHEIE ¢ IT0JETOM.

41 | Pa3sMHOXEHHE U pa3BUTHE IITHL. 3HAYCHUE [TTHI[ ¥ UX oxpaHa. [1po-
UCXOXKICHHE

42 | DKOJIOrHYeCcKHe Pyl ITHII, X POJIb B TIPUPOJE, JKHU3HU YeIOBE- 1
Ka. ‘

43 | OOwas xapakrepucTrka kiacca Mnekonutaromue OcobeHHOCTH 1
BHEMHEro CTPOEHUS

44 | Ocob6eHHOCTH BHYTPEHHErO CTPOSHMS MIIEKOMUTAIOIIUX 1

45 | PasmMHOXeHHe U pa3BUTHE. [ 0JI0BOH JKU3HEHHBIM [TUKJI U CE30HHEIC 1
SIBJICHUS]

46 | MHorooGpasue miekonurarouux. (Otpsaabl: Hacekomosauete, Py- 1
KOKpBLIBIE, ['pEI3yHEl, 3alineobpasHbie, XHUIHEIE)

47 | MHoroo6pasue miekonutaromux. (Otpsaet: Jlactonorue, Kutoo6- 1
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HOB»

pasnele, [TapHokonsiTHele, Henaprokonsitaeie, Xo6otHele, [Ipuma-
TBIE) ‘
48 | JloMamHie MIEKOITUTAOIIUE 1
49 | Hcropuueckoe pa3BUTHE JKUBOTHOI'O MUpa, [OKA3aTeJIbCTBA 1
50 | OcHOBHBIE ATANB! pa3BHTHs YKUBOTHOTO MHpa Ha 3eMJie 1
51 | Pons yenoreka u o0IecTBa B COXpaHEHHH MHOT000pa3us »XUBOTHO-
ro MHpa Ha HallleH IjiaHeTe
52 | PoJib )KMBOTHBIX B 9KOCHCTEMAX |
Paznen 2. Bupycsi (2 uaca)
53 | O0mast xapakTepycTHKa BUPYCOB 1
54 | 3HaueHHUE BUPYCOB 1
PA3JEJ 3. 3KOCI/ICTEMA (14 vacos)
55 | Abuorrueckue U GHOTHUECKHE (PaKTOPhl CPEeAEL 1
56 | B3auMOOTHOILEHHS MeKAy OpraHn3mMaMi. AHTPOTIOreHHBIH (ak- 1
TOP. _
57 | DxoJOrHyecKkHe CHCTEMBI. BHOreOUeH03 U €ro XapaKTEPHUCTUKH, !
58 | llenu u ceTH MUTAHKUA. DKOJIOTHUECKAs TUpAMUJA. 1
59 | Yuenue B. M. Bepranckoro o 6uochepe. I'paHuIsl 4 KOMIOHEHTEI 1
61ochepEL. "
60 | Buomacca 6uocdepsl, e€ 00bEM U IUHAMHKA OOHOBIICHHUS. 1
' 61 | buotnveckue kpyroBopotsl. KpyroBopoT BoJsL, yrIeposa. 1
62 | Kpyrosopor a3ota, ¢ocdopa u cCepsl. 1
63 | [IpupoaHBie peCypChl U UX UCTIOJIb30BaHUE l
64 | IpupoaHble pecypcsl U KX HCMIOJIb30BAHUE 1
65 | INoeropenue. [Toanapcteo OAHOKIETOYHBIE JKUBOTHEIE. 1
66 | [TosropeHue. YepBH, 4IEHUCTOHOTHE |
67 | IloBropenue. PEIOBI, 3eMHOBOIHBIE, IPECMBIKAIOIHECH, IITHIIEL, 1
MJICKOTHUTAIOIIHE
68 | Ilosropenue. Bupycel. Dxocuctema 1
9 knacc buosorus. Yenosek.
(68 1yacos, 2 yaca B HeeJ10)
Ne Paznen/Tema ypoka Kon-Bo 1a-
ypoKa ' COB
Paznen 1. Beenenue (9 yacoB)
1-2 | MecTo 4eJIoBeKa B CHCTEME OPTaHUYECKOr0 MHUpAa. 2
3-4 | TlpoucxoxacHue 4€a0BeKa. 2
5 KpaTkas uctopus pasBHTHA 3HaHHUH O C’I]DOE:HI/II/I U QYHKLHAX Op- 1
raHM3Ma 4ejioBeKa.
6-7 | O6wuit 0630p cTpoeHus U QYHKIMI OpraHu3Ma 4eJo0BeKa. 2
8 JLP Nel «M3yveHre MUKPOCKOIMYECKOIO CTPOCHMS TKAHEH). 1
9 JLP.Ne2 «PacnosHaBaHne Ha TabJu1ax opraHoB U CUCTEM Opra- 1

Pasnen 2. CTpoeHue U RHU3HENLATEILHOCTL OPraHK3Ma uesioBeka (59 uacos)

10-18 | Koopaunauus u peryJssauus 9
19 J1.P Ne3 «3ydenne roJoBHOrO MO3ra 4ejoseKa (10 MyJIsKam)». 1
20 1

[1.P.Nel «M3yyéHue M3MEHEHMs pasMepa 3padKkan.
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21-25 | Onopa u JABHKEHHE 5
26 JL.P.Ne 4 «3yueHne BHEMHErO CTPOCHHUSL KOCTEH. 1
27 I1.P.Ne2«BrisiBieHHE BIUAHUSA CTATUYECKONR M AMHAMUYECKON pa- 1

6OTHI HA YTOMJICHHE MBITIILLY.

28 IT.P.Ne3 «/3mepenue MacCel M pocTa CBOEr0 OPraHu3Man. 1
29-31 | BHyTpeHHss cpesa opraHu3ma 3

32 JLP.Ne5 «M3y4eHue cTpOSHHUS KIETOK KPOBH MO MUKPOCKOIOM. 1
33-34 | TpaHCTIOPT BEMIECTB ' 2

35 [1.P.Ne4 «VIsmMepeHue KpOBSIHOTO HaBACHHUSY. 1

36 IL.P.NeS «Omnpenenenue myneca v noAcueT YMCIa CepASHHEIX CO- 1

KpalleHUN.

37-39 | JleixaHue 3
40 I1.P.Ne6 «OnpenieneHye 4acTOTEl JBIXaHUsS. 1

41-43 | [MuieBapenue 3
44 | J1.P.Ne6 «BoszneHcTBHE XKENyIOYHOTO COKa Ha OETKH, CIIFOHBI Ha 1

Kpaxmain.

45 [1.P.No7 «Onpesienienne HOpM. palMOHaIbHOTO MUTaHNAY. 1
46-47 | OOMeH BEIECTB U SHEPTHU 2
48-49 | Beigenenue 2
50-52 | IlokpoBEl TENA 3
53-55 | PasmHOXkeHHe U pa3BUTHE 3
56-60 | Bricinasi HepBHasI AEATEIBHOCTD 5
61-62 | UenoBek U €ro 310pOBBE 2

- 63 [1.P.Ne§ «I3yuenue NprEMOB OCTAHOBKH KaITMILIIPHOTO, apTepH- 1
aJIbHOTO U BEHO3HOTO KPOBOTEYEHHSI.

64 | I1.P.Ne9 «Ananu3 u olieHKa BIHsHUS (HaKTOPOB OKpYKaroImeH 1

cpenbl, GakTOPOB pUCKa Ha 340POBEEY.

65-66 | UesoBek 1 OKpYKaromas cpesia 2
67 Htorosast KOHTpOIBHAs paboTa. 1
68 | Pe3epBHOE BpeMs ' 1
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III. TemaTnyeckoe MIAHUPOBAHHE € YKA3aHHEM KOJIHYECTBA Yac0B, OTBOAUMBIX HA

OCBOEHHE KAKIA0H TeMbI

8 knace
IIpumeuanue
Ne Koa- (MCTIONB30BaHMKE
n/m Tema ypoxa Bo obopynosanust Touku
4acoB
pocra)

I Beeaenne 2

1 Hayxu 00 opranmnsme ueioBeka. 1
BxonHast koHTpOsIbHAsS paboTa.

2 KynbTypa 380p0Bbs — OCHOBA MOJHOLEHHON JKU3HU 1
YeJIOBEeKa.

11 HacnencrBeHHOCTh, cpexa HW 00pa3 “KU3HHM — 7
(daxTops! 310poBbS.

3 KneTka — cTpykTypHas €qUHHLIA OPTaHU3MA. 1

4 ComaTunueckue 1 NoJIOBbI€ KIIETKU. 1

5 HacnencTBeHHOCTD U 310POBBE. 1

6 Hacnencrsennas u HEHAaCJIeZICTBEHHAsI 1
HU3MEHYUBOCTb.

7 Hacnencreenneie 0ose3HH. MeaMKO-TEHETHUECKOE 1
KOHCYJIbTUPOBAHUE.

8 DaKkTOpbI OKPYKAIOIIEH Cpenbl U 300POBLE. 1

9 duHAHCOBAasI TPAMOTHOCTD M 3JJOPOBBI 00pa3 KU3HU.

IIpakTnueckass  pabora  «CocraB  gomamnHei 1
AnTEeuKN».

111 Ile/10CTHOCTL OPraHM3Ma 4YeJI0BEKA — OCHOBA €ro 7
KH3HeJesI TeJIbHOCTH.

10 KommnoneHTsl opranmsma uenoseka. JlaboparopHas 1 Muxkpockon unugppoBoi,
padoraNel «TkaHU OpraHN3Ma YEJIOBEKa» MHUKpOIpenapaThbl TKaHe!

11 Ctpoenne 1 MpUHIHITBI PAOOTHI HEPBHOMN CHCTEMBL. 1

12 OcHOBHBIE ~ Me€XaHU3Mbl  HEPBHON  peryJjsiLuu. 1
I'ymopanbpHas peryasnus.

13 BHyTpeHHsAsT cpega opraHu3Ma - OCHOBAa €ro
1ea0cTHOCTU. KpoBb. 1

14 ®dopmeHHble 35eMeHTBl  KpoBU. KposeTBOpeHue. 1 Muxkpockon unugppoBoi,
Jlaboparopnas padotaNe2«Ctpoenue KpPOBHU MHKpOMpenaparsl TKaHeH
JISITYIIKY U YEJOBEKay.

15 Hmmynnrer. 1

16 Ummynonorust u 3moposbe. IlpakTuueckass pabora 1
«HM3yueHue pe3yapTaToB aHAIN3a KPOBUY.

v OnopHo-aBurarenbHass cucrema. Pusnueckoe 7
310pOBbe.

17 3HaueHue ONOPHO-/IBUTaTENbHON CUCTEMBI.

18 Obmee crtpoenne ckemera. (OceBol  Ckener. Muxkpockon unugppoBoi,
Jlabopatopnast paboraNe3 «Xummu4eckuil coOCTaB MHKpOMpenaparsl TKaHeH
KOCTEIN.

19 HobaBounblii  ckemer.  CoenMHEHHE  KOCTEH. 1 Muxkpockon unugppoBoi,
Jlaboparopnast paboraNe4 «CrtpoeHne u GyHKIUH MHKpOMpenapaTsl TKa-
CYCTaBOB. Hel

20 MeimeyHas cucreMa. CTpoeHue v QyHKIIMY MBIIIL, 1




21 OcHoBHbIE CPYIIIbL CKEJIETHBIX MBIIIILI, 1 Hudposas naboparopus,
Jlaboparoprast padotalNeS« Y TOMIIEHUE MBIIIII. JATYUKH.
22 Ocanxa. IlepBas nmomolis npu TpaBMax CKejeTa.
23 O6o0maromuii.
A\ Cucrembl ku3HeoOecneuenusi. PopmupoBaHHe 28
KYJbTYPbl 310POBbsl
24 CtpoeHue cepreyHO-COCYyTUCTON CUCTEMBI. 1
25 Pabora  cepama. JlaboparopHast pabotaNe6 Hudpposas
«CaMoperyJisiius cepAeuHON NesTeIbHOCTIY. 1 71a00paTopusl, JaTUHKH.
26 JIBr>KeHHE KPOBH IO COCYaM. 1
27 Perynsuus kpoBooOpartieHusl. 1
28 ITepBast momoms Mpu OOMOPOKAX U KPOBOTECUEHHSIX. 1
IIpakTrueckass  pabora  «IIpwemMbl  OCTaHOBKH
apTEePHAILHOIO KPOBOTEUEHMUSI .
29 Jlnmparudeckas cucrema. 1
30 Ctpoenne u pyHKIINU OPraHOB JIbIXAHHSL. 1
31 Oranel neixanus. Jlérounsie o6bémel. JlabopaTopHast 1 Hudposas
paboraNe7 nadopaTopusi, JaTYHKH.
«DyHKIMOHANbHBIE  BO3MOXKHOCTH  ABIXaTENIbHOU
CUCTEMBL.
32 Perynsauus apixanus. 1
33 I'uruena opranos neixanus. Ilepeas nmomowms npu 1
HapymeHusx abixaHus.  Ilpaktuyeckass padorta
«H3yuenune AHHOTALUN K JIEKAPCTBEHHBIM
npenaparaM OT Kallisy.
34 O06o0maromuii. 1
35 O6wmeH Bemects. ITuranue. ITumesapexue. 1
36 OpraHbl NUIIEBAPUTEIBHON CUCTEMBIL. 1
37 [Mumesapenne B monoctu pra. Jlaboparopnas padora 1 Hudposas
Ne8«PaciienyieHne BemecTs B pOTOBOM MOJOCTH. J1a00paTopusl, JaTUHKH.
38 [IumeBapenne B JkeNyAke W ABEHAALATUIICPCTHOMU 1
KHILIKE.
39 [IumeBapenre B TOHKOW U TOJICTOM  KHUIIKE. 1
bapeepnas ponb neveHu.
40 Perynsnus numesapeHus. 1
41 benkoBbli, KUPOBOM, YIJIEBOAHBINA, COJEBOH U 1
BONHBIA OOMeHBbl BemecTB. [lpakTudeckas pabota
«CocTaBJieHHEe CyTOYHOrO MUILEBOTO PALMOHAY
42 BuTtaMuHbI 1 UX 3HaUY€HUE [JIs1 OpraHUu3Ma. 1
43 Kynberypa mutanusi. OcoO€HHOCTU MHUTAHUS NETeH U 1
noxpoctkoB. Ilpakrrueckas pabora «OmnpeneneHue
Ka4yecTBa MULIEBLIX TPOAYKTOBY
44 IIuieselie OTpaBIeHUS U UX NPEAYIPEXKICHUE. 1
45 O600maromuii. 1
46 Ctpoenne u  (QYHKOMH  MOYEBBIIEIUTENBLHOM 1
CHUCTEMBI.
47 Moueobpa3oBaHUE U €ro PeryJIsIHsL. 1
48 Crtpoenne u QpyHKIUU KOXKH. 1
49 Kynprypa yxona 3a koxkeil. bonesnu koxu. 1




50 Posnb k0U B peryisiuu TemnepaTrypsl Tesa. 1
3akamuBanue. [Ipaktudeckas padora «3mepenne
TEMIIEPATYPhI TEJIA)

51 O6o0maromuii. 1

VI PenpoaykTuBHASI CHCTEMA H 310POBbe 3

52 Ctpoenne u pyHKIUU PEIPOSYKTUBHON CHCTEMBI. 1

53 BayTpuyTpobHOe pa3BuTHE U poKAeHHUE peOEHKA. 1

54 PenponykTuBHOE 300pOBbBE. 1

VII Cucrtembl peryJisiliuM KH3He1esiTeJIbHOCTH. 7

55 LlearpanbHas HepBHas cucrema. CTUHHON MO3T. 1

56 I'onoBHOM MO3I: 3aJHUN U CPEIHUI MO3T. 1

57 ITpomexxyTOUHBIH MO3T. Koneunsiii MO3T. 1
Jlaboparoprass pabora Ne9 «CTpoeHHE TOJIOBHOTO
MO3ra 4eJIOBEKAY.

58 ComaTtuueckuii M BereTaTUBHBIM OTAENbl HEPBHOH 1
CUCTEMBI.

59 DHJIOKpUHHAs cucTeMa. I'ymMopanbHas peryssius. 1

60 Ctpoenne u QpyHKIUY JKeJlé3 BHYTPEHHEH CEKPEeLHH. 1

61 O6o0maromuii. 1

VI Cas3b opranusma ¢ BHeuHeil cpenoil. CeHcopHble 6
CHCTEMBI.

62 Oprassl 4yBCTB. AHAJIU3ATOPHI. 1

63 3puUTebHBIN aHAIN3aTOP. 1

64 CnyxoBOii 1 BECTUOYJIISIPHBINH aHATU3ATOPHI. 1

65 OOoHsATeNbHBIN, BKYCOBOH, KOXKHBIN U IBUTaTEJIbHBIN 1
AHAJIN3aTOPBL

66 I'mruena opranos uyBcTB. JlaGoparopHas pabotalNel0 1
« 3HaUeHHUEe OPTaHOB OCSI3aHUS.»

67 HTOroBeIil KOHTPOIIB.

KOHTPOJIBHAA PABOTA Ne2 1
VI IloBTOpEHHE 3

68 IlosTOpeHue 1

69 IloBTOpeHue 1

70 IlosTOpeHue 1




9KJace

Neni/m pumeuanue
Koua-
Tema ypoxa 5o (ucnosib30BaHHE
4ACOB odopyaosanusi Touku
pocTa)
1 Beenenne 2
1 BxoaHoii kKoHTposb. DKOCUCTEMHAasi OpraHU3alUs 1
JKHUBOW ITPUPOABL
2 Metoabl U3y4€HHUs )KUBBIX OPraHU3MOB: 1
HAaOJIIOICHUE, U3MEPEHHUE, YKCIIEPUMEHT.
11 Opranusm. 19
3 Opraansm — LEJIOCTHAs! CAaMOPETYJIUPYIOLIAsiCs 1
CHUCTEMA.
4 Pa3smHOKEHHE 1 pa3BUTHE OPTaHU3MOB. 1 Hugposas naboparopus,
MHUKPONPENOpPaThI
5 OnnonorBopenue. Poct u pa3sButue OpraHu3MOB. 1
6 Pasputne nociue poxaeHus 1
7 HacnencTtseHHOCTh M M3MEHUYHBOCTb — CBOWMCTBA 1
OpPraHU3MOB.
8 OCHOBHbIE 3aKOHBI HACJIEIOBAHUsl PU3HAKOB. 1
9 OCHOBHbIE 3aKOHBI HACJIEJOBAHHUS] NPU3HAKOB. 1
10 OcHOBHbIE 3aKOHBI HACJIEIOBAHUS IPU3HAKOB. 1
IIpaxrrueckas padoraNel « Pemenue 1
TFeHETUYECKUX 3aa9»
11 3aKOHOMEPHOCTH HACJIEACTBEHHON N3MEHUYHUBOCTH. 1
12 O6o0maromuii. 1
13 | BaustHHME 5KOJOrHYeCcKUX (paKTOPOB HA OPTAaHU3MBI. Hugposas naboparopus,
Mertonbl U3y4eHHs! )KUBbIX OPTaHU3MOB! 1 JaTYUKU
HaOJIOIeHUE, U3MEPEHHUE, SKCIIEPUMEHT.
IIpakTrueckas padoraNe2 «OueHka
TEMIEPATYPHOTO PEKUMA YIEOHBIX TOMEIICHUH . »
14 ApnanTauusi OpraHU3MOB K YCJIOBHSIM CPEIbL. 1
15 | 3ammra cpeapl  OOWTAHUS YEIOBEKA. 1
16 | YenoBek U OKpyKarolas cpena. 1
17 | Con. Putmbl cHa u OonpcTBOBaHMsI. 3HAUEHUE CHA 1
JJIs1 310POBBbsI.
18 Bnusinue sxcTpemManbHbIX (PAKTOPOB HAa OPTaHU3M 1
YEJIOBEKA.
19 Ctpecc. DxcTpeMabHbIe (HaKTOPHI. 1
20 | ®uHaHCOBAs rPaMOTHOCTD U 3AOPOBBIH 00pas3 1
JKU3HU.
Bpennoe BnusiHuE Ha pa3BUTHE OPraHU3Ma
KypeHHUsl, yoTpeOIeHHs aIKOrOJIsl, HAPKOTHKOB HA
COCTOSIHUE 300POBBS.
21 | O6o0meHue. 1
III | Bua. lonyasinusi. IBOJIOLHSA BUAOB. 25
22 | Bun u ero xpurepun. Ilpaktudeckas paboraNe3 1
«Bun u ero Kputepumny.
23 | IlpusHaxu Bupa. 1
24 Cucrema U 3BONIOLUA OPraHUYECKOrO BUJA. 1




25 Cucrema ¥ 3BONIOLUSA OPTraHUYECKOrO BUJA. 1

26 Cucrema ¥ 3BONIOLUSA OPTraHUYECKOrO BUJA. 1

27 Yuenne JlapsuHa 00 3BOJIOLHN. 1

28 | CoBpemeHHasl 3BOJIIOLIMOHHAS TEOPUsL. 1

29 | CoBpemMeHHasl 3BOJIIOLIMOHHAS TEOPUsL. 1

30 DopmupoBaHue MPUCTIOCOOIEHUN — pe3yibTaT
SBOJIFOLIUU. 1
Jlaboparopuast padoraNel «IIpuuuHb
BO3HHUKHOBEHHS IIPUCIIOCOOJIEHHOCTH, €€
OTHOCHUTEJIbHBIN XapaKTep»

31 | BumooOpasoBaHue — pe3yibTaTr AeHCTBUS 1
(aKTOPOB HBOJIFOLIHU.

32 | Cenexuust — 3BOJIIOLINSA, HalpaBiseMas 1
yenoBekoM. Jlabopatopnast paboraNe 2
«McKyCCTBEHHBIH OTOOP M €0 pe3yJIbTaThD).

33 | Cucrematuka u 3Bomouus. CucremMaTuka u 1
KJIaCCU(UKALTHSI.

34 | JlokazaTenbCcTBA W OCHOBHBIC 3Tallbl 1
AHTPOIIOTeHEe3a.

35 | JlokazaTenbcTBa W OCHOBHBIC 3Tallbl 1
AHTPOIIOTeHEe3a.

36 | buonornueckne wu counanbHbIC GAKTOPHI 1
3BOJIOLIMY YEJIOBEKA.

Jlaboparopuast padoraNe3 «IIpucrnocoOIeHHOCTh
PYKH HeJIOBEKa K TPYAOBOMN AESITEIbHOCTI.

37 | BeicmasiHepBHas AESITENbHOCTD. 1

38 | Beiciasi HepBHast AE€ATEIBHOCTD. 1

39 | OcobeHHOCTH BBICIIEH HEPBHOH EATENBHOCTH 1
yenoBeka. JlabopaTopHas pabora
Ne4«OcobenHoCTH BBICIIEH HEPBHOMN AEATEIBHOCTH
YeJIOBEKaY.

40 | Mpiuutenue u Boobpakenue. [IpakTiueckas 1
padoraNe4 «Onpenenenne Beayien pyku» u NeS
«JIOrnuecKoe MBILIIECHUEY .

41 | Peus. 1

42 | Ilamsate. [Ipaktuyeckas padoraNe6 «BoisiBieHne 1
00béMa CMBICTIOBOM MaMsTH»; Ne 7 «BbIsBieHHe
00BEMa KPaTKOBPEMEHHON MaMsITHY,

Ne 8 «BpIsiBIeHHE TOUHOCTH 3PUTEIILHOMN
naMsTH.

43 | OMouuM U 4yBCTBA. 1

44 | MexxIMYHOCTHBIE OTHOLIEHUS. 1

45 | Tuns! BbICIIEN HEPBHOW AEATEIBHOCTH. 1
Jlaboparoprast pabotaNeS «Tumsl BbICIIEN HEPBHON
nesirenbHOCTHY; [IpakTrueckaspadoTaNe9
«OmnpepeneHue TUIA TEMIIEPAMEHTAY .

46 | OGo0maroIIHii. 1
1A% Buonenos. Dxocucrema 14
47 | buonenos. Bunosas u mpoCTpaHCTBEHHAS 1

CTPYKTypa.
48 KonkypeHuus — ocHOBa noAaep:KaHusl BUAOBOM 1




CTPYKTYpPbI OHOLIEHO3a.

49 HexonkypeHTHBIE B3aUMOOTHOILIEHUST MEXAY 1
BUJAMU.
50 | PazHooOpasue BHMIOB B MPHUPONE — pPE3yJbTAT 1
SBOJIFOLIUH.
51 Opranuszanuys u pasHooOpa3ne SKOCUCTEM. 1
52 KpyrosopoTr BelecTs v NOTOK SHEPTHUHU B 1
JKOCHCTEME.
Jlaboparopnast padoralNe6 «llenu nuranus
oOuTarenel akBapuymay.
53 PasHooOpasue 1 e HHOCTh €CTeCTBEHHBIX 1
OuoreoreHo30B cyIu. JKkckypcust «PasHoobpasue
BUOB B IPUPOJE — PE3YJIbTAT HBOJIFOLIUI.
54 Pa3HooOpasue 1 1eHHOCTh €CTeCTBEHHBIX 1
buoreoneHo3os cymu.
5§ | ®uroueHO3 €CTeCTBEHHON BOJHON 3KOCHCTEMBIL. 1
56 | PasBurue u cMeHa COOOIIECTB M HKOCHCTEM. 1
57 | Arponenos. Arposkocucrema. O0rmast 1
XapaKTEPUCTUKA ATPO SKOCHCTEMBL.
58 ITapk Kak MCKyCCTBEHHAsl 3KOCUCTEMA. JKCKYPCHs 1
«ITapk Kak UCKYCCTBEHHAsI SKOCHCTEMAY.
59 Buonorudeckoe pasHooOpasue U myTH €ro 1
COXPaHEHHSI.
60 O600marmui. 1
\4 buocdepa. 7
61 Cpenp! sxu3Hu. brocdepa u e€ rpaHuilbL. 1 udposas naboparopusi
62 ’Kusoe BemecTBo Onochepr! u ero PyHKUUH. 1 IO 3KOJIOTHH (IaTYHK
BJIAYKHOCTH, yTIIEKHCIIO-
ro rasa u KHCJIOpona)
63 Cpen obpasyromasi  IeSITeTbHOCTD KHBOTO 1
BEIIIECTBA.
64 Kpyroeopor BemecTs — OCHOBa LIETOCTHOCTH 1
ouochepsl
65 buocdepa u3m0poBBE UeTOBEKA. 1
66 O6o0maromui. 1
67 HTOroBelii KOHTPOIIB. 1
VI | lloBTOpeHue. 3
68 | MTorosasi KOHTpOJIbHAS padoTa. 1
69 | IloBTOpenue 1
70 IlosTOpenue 1
Bcero 70

IIpumeuyanue: Tembl J1aOOPATOPHBIX, MPAKTHYECKHX padoT,
cofepkaHuu yueOHOro mpeaMeTa.

SKCKYpPCHI yKa3aHbl B




