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[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma 1o OuoJIOTUU ISl cpesiHe (MMOJIHOM) oOmieoOpa3oBaTeIbHONU
IIKOJIBI peanu3yercs B ydyeOHukax B. WM. CuBornazosa, M. b. Aradononoii, E. T.
3axapoBoii «buonorusi. OOmast O6uosnorusi. ba3zoBbeiii ypoBeub» 110 u 11 kiaccos,
2017 ron

JlaHHasi iporpaMma COCTaBJICHAa Ha OCHOBE (PYyHIaMECHTAJIBHOTO sApa COJICPKAHUS
obI1rero oOpa3zoBaHUsI U TPeOOBAHHM K pe3yJibTaTaM OCBOCHHUs cpeaHero (MOJHOTO)
oOmiero oOpa3oBaHus, TIPEACTAaBICHHBIX B deaepalbHOM TOCYJapCTBEHHOM
oOpa3oBaTeIbHOM CTaHJIApPTE cpeaHero (MmojJHoro) odmero oopaszoBaHus. B Hel Takke
Y4TEHBl OCHOBHBIC HJICH W TOJIOKCHHS MpOTrpaMMBbl pPa3BUTHA U (POpMUPOBAHUS
YHUBEPCAJIBbHBIX YUYE€OHBIX AEUCTBUU Uil CpeaHEro (II0JHOT0) o0liero oopa3soBaHus U
coOJII0JIeHa Mpe eMCTBEHHOCTh C MPOrpaMMOM IO OMOJOTHM IS OCHOBHOIO OOIIIETO
oOpa3oBaHUsI.

Ilnanupyembie pe3yJibTATHI OCBOCHHA Y4eOHOTr0 npeamera «buogorus»
JINYHOCTHBIE Pe3YJIbTAThI:
®  peanu3alMM ATHYECKUX YCTAHOBOK [0 OTHOIICHUIO K OHMOJOTUYECKUM OTKPBITHSIM,

VCCIICIOBAHUSIM U UX PE3yJIbTaTaM;

e  Cc(pOpMHUPOBAHHOCTH MOTHBALMM K TBOPYECKOMY TpyAy; OEpEeKHOMY OTHOILUEHUIO K
IPUPOAE, K MATEPUAIIBHBIM U TYXOBHBIM LIEHHOCTSIM;

e  c(hOpMHUPOBAHHOCTh YOEKIEHHOCTH B BaXKHOM pPOJM OMOJOTMM B JKU3HU OOILIECTBa,
MOHUMAaHUsI 0COOEHHOCTEN METOJI0B, MPUMEHSIEMBIX B OMOJIOTMYECKUX UCCIIETOBAHMSIX;

®  [pU3HAHUS BBICOKOM LIEHHOCTH >KM3HH BO BCEX €€ NPOSBICHUSX, 3J0POBbS CBOETO U
IPYTUX JIIOJIeH, peanu3alii yCTaHOBOK 3/I0pOBOr0 00pasa *KHU3HU;

e  c(hopMHUPOBAHHOCTH MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA OBJIa/ICHUE HABBIKAMU
CaMOCTOSITEJIbHOTO TPUOOPETEHUSI HOBBIX 3HAHU.

MeTtanpeaMeTHbIE Pe3YIbTaThI.
Pecynamuenvie:

®  CIOCOOHOCTH BBHIOMpaTh LENEBbIE M CMBICIOBbIE YCTAaHOBKM B CBOUX JCHCTBUSAX U
MOCTYIIKaX M0 OTHOIIEHUIO K YKUBOM MPUPOJE, 310POBBI0 CBOEMY M OKPYKAIOUIUX;

®  CaMOCTOATEIBHO OOHAPYXUBATh U (HOPMYIUPOBATH NPOOIIEMY YUEOHOM 1€ATEbHOCTH;

®  [UIAHUPOBATH CBOIO 00PA30BATEIBbHYIO TPACKTOPHIO;

e  paboTaTh IO CAMOCTOATEILHO COCTABICHHOMY ILJIaHY;

®  COOTHOCHUTB PE3yJbTaT AEATECIBHOCTH C LIEINIBIO;

®  paziuuaTh Cnoco0 U pe3ysbTaT AesTENbHOCTH;

® yMEThb OLEHUTh CTENEeHb YCIEHNIHOCTH CBOCH WHAMBHUIyaJbHON 0O0pa3oBaTeIbHON
NEATEIIBHOCTH.

Ilo3naeamensnuie:

®  OBJIAJICHUE COCTABIIOIIUMHU UCCIIEN0BATEIBLCKON U POEKTHOM NEATEIBHOCTBIO, BKIIIOUAs

YMEHUSI BHJIETh MPOOJIEMy, CTaBUTh BOIPOCHI, BBIJBUTATh THIOTE3bI, JaBaTh OMpPEaeTICHUs
MOHATHUSM, KiacCu(DUIMpPoOBaTh, HAOMIOAATH, MPOBOAUTH IKCIEPUMEHTHI, JEJaTh BBIBOABI U
3aKJIIOYEHUS, CTPYKTYPUPOBATh MaTepuai, OObICHAITh, JOKA3bIBATh, 3alTUIIATH CBOH UJICH;

e yMeHHe paboTaTh C Pa3HBIMH HMCTOYHMKAMHU OHMOJIOTHYECKON WH(OpMAIuu: HaAXOIUTh
OMOJOTMYECKYI0O HMH(POPMALIMIO B pA3JIMYHBIX MCTOYHMKAX (TeKCcTe Yy4yeOHHMKA, HAy4dHO-



HOMYJSIPHON JUTEpaType, OMOJOTHYECKHX CJIOBAapsAX M CIPABOYHUKAX), AHAIU3UPOBATh U
OlLIeHUBATh HH(pOPMAIIHIO, TPEoOPa30BBIBATh MH(POPMAIUIO 3 OAHON (POPMEBI B IPYTYIO;

®  CaMOCTOSITENIFHO CTaBUTh JMYHOCTHO-HEOOXOAWMBIE yueOHbIE U KM3HEHHBIC 3aaud U
OTIpEe/IeIIATh, KaKUe 3HaHUS HEOOXO0UMO MPHUOOPECTH TSl UX PELICHUS;

®  MpeACTaBIATh MHPOPMAIIHIO B ONITUMATBHON (hopMe B 3aBUCUMOCTH OT aJpecara;

®  [IOHMMATh CUCTEMY B3TJISZIOB U HHTEPECOB UEIOBEKA,

e  BiIajeTh NpuUéMaMHu THOKOTO YTEHHS M PAIMOHAIBHOTO CIYHIAHUS KakK CpPEICTBOM
camoo0pa3oBaHusl.

Kommynukamuenuie:

®  TOJIEPAHTHO CTPOUTH CBOM OTHOIIEHUS C JIFOJbMHU HUHBIX MO3ULIUN U UHTEPECOB, HAXOAUTH
KOMIIPOMHUCCHI;

®  [IOHHMMATh HE MMOXO0XYIO HA CBOIO TOUKY 3pEHHUs(COOECETHUKA, aBTOPA TEKCTA);

®  [IOHWMATh, OIICHUBATh, MHTEPIPETUPOBATH WH(OPMAIINIO, TAHHYIO B SBHOM U HESIBHOM
BU/IE;

®  OOBSACHATH CMBICI CJIOB U CJIOBOCOUYETAHUI C MOMOUIBIO TOJIKOBOTO CJIOBAps, UCXOMS U3
PEYEBOTr0 OMbITA WM KOHTEKCTA;

®  CaMOCTOSITEIBHO KPUTUYHO OLIEHUBAThH CBOIO TOUKY 3PEHUS;

®  [IpU HEOOXOAMMOCTH KOPPEKTHO YyOexJaTh APYTUX B MPABOTE CBOECH MO3UIMHU (TOUYKU
3pEHHUs);

e  yMEHME aJIeKBAaTHO HCIIOJIb30BaTh PEUYEBBbIE CPEICTBA AJIS JAUCKYCCUU M apryMEHTAlUU
CBOCH TMO3WIIMH, CPaBHHUBATH pPa3Hble TOYKH 3PEHHS, apryMEHTHPOBATh CBOIO TOYKY 3pPEHUS,
OTCTaMBaTh CBOIO MO3ULIHUIO.

[IpenMeTHBIC PE3yIbTATHI:

1. B nosznasamenvhoil (unmeniekmyaivHotl) cghepe:

®  XapaKTEepUCTHKA COJAEpKaHHUA OHOJOTMUYECKHX TeOopuid (KJIETOYHAs, 3BOJIOLMOHHAs

teopuss Y. Jlapsuna); yuenus B. W. Bepnamackoro o Omocdepe; 3akonoB I'. Mennens,
3aKOHOMEPHOCTEN M3MEHUYMBOCTH; BKJIA[a BBIJAIOIIMXCS YUYEHBIX B Pa3BUTHE OMOJOTMYECKOMN
HAYyKU;

®  BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTMYECKUX OOBEKTOB (BHUIOB, SKOCHUCTEM,
Oonocdepsl) 1 IPOIECCOB (ACHCTBHE NCKYCCTBEHHOI'O M €CTECTBEHHOTO 0TOOpa, GopMHUpOBaHUE
IPUCIIOCOOIEHHOCTH, 00pa30BaHUE BHUIOB, KPYTOBOPOT BEUIECTB U MPEBPALICHUS SHEPTUU B
sKocHucTeMax u ouocdepe);

e  0o0BsicHeHHE ponu Ouosorud B (HOPMHUPOBAHMM HAYYHOIO MHUPOBO33PEHUS; BKIIaJa
OMOJOTMYECKUX TEOpHil B (HOPMUPOBAHKE COBPEMEHHOM €CTECTBEHHOHAYUYHOU KapTHUHBI MUPA;
BJIMSTHUE HKOJIOTUYECKUX (DaKTOPOB Ha OPraHU3MbL; IPUYUH IBOJIIOLIMU, U3MEHSIEMOCTH BHUJIOB,
MyTallN, YCTONYMBOCTH U CMEHBI DKOCUCTEM;

® [IPUBEICHHUE JI0KA3aTEJIbCTB (ApryMEHTAlMs) €IWHCTBA >KUBOW M HEKUBOW IPHUPOIBL,
pOJCTBA JKMBBIX OpPraHM3MOB; B3aMMOCBSI3€M OPraHU3MOB U  OKPY’KAIOIIEH  Cpelbl;
HEO0OXOMMOCTH COXPAHEHUs MHOTO00Opa3usi BUOB;

®  yYMEHME I10JIb30BAThCA OMOJOTNYECKON TEPMUHOIOTMEN U CUMBOJIMKOM;



®  pelieHHEe dJIEMEHTApPHBIX OWOJIOTMYECKUX 3a/1ad; COCTaBJICHHWE DSJEMEHTAPHBIX CXEM
NepeHoca BEIIEeCTB U SHEPTUU B dIKOCUCTEMaX (1€ MUTaHUS);
e  omnucaHue ocoOer BUIOB IO MOPGHOIOTHUYECKOMY KPUTEPHIO;

B pe3yabrarte usyueHus yueOHOro npeamera «buosiorus» Ha ypoBHe cpeHero o0muero
oOpa3oBaHus:
—  packKphIBaTh Ha NpHUMEpax pPoOJb OHOJIOrMU B (POPMUPOBAHMHM COBPEMEHHOW HAy4YHOU

KapTHUHBI MUPA U B IPAKTHUECKOH EATEILHOCTH JIIO/ICH;

—  T[IOHMMaTh M OIKCHIBATh B3aUMOCBS3b MEX]y €CTECTBEHHBIMH HayKaMH: OHOJIOTHUEH,
($u3UKON, XUMHUEH; yCTaHaBITUBATh B3aUMOCBSI3b IPUPOAHBIX SBIICHUMH;

— TIOHMMaTh  CMBICH, pa3Iu4aTb W  ONUCHIBaTh  CHCTEMHYI  CBSI3b  MEXKIY
OCHOBOTOJIAraloluMU  OMOJIOTUYECKUMU TOHATHSAMH: KIJIETKA, OpPraHu3M, BHJ, 3KOCHCTEMA,
ouocdepa;

—  HUCHOJb30BaTh OCHOBHBIE METOJIbl HAYYHOTO TIO3HAHHUA B YUYEOHBIX OHMOJOTHYECKHX
UCCJIEIOBAHMSIX, TPOBOIUTH IKCIIEPUMEHTHI TI0 M3yUEHUIO OMOIOTUIECKUX OOBEKTOB U SIBIICHUH,
OOBSCHATH PE3yAbTATHI SKCIICPUMEHTOB, aHAJTHU3UPOBAThH UX, (HOPMYIUPOBATH BHIBOJIBI;

—  (dopMyJIMpOBaTh TMIIOTE3bl HA OCHOBAHUM IPEIOKEHHON OHOJIOrHueckoil nHpopmanuu
U TIpeJyIaraTh BapUaHThI TPOBEPKU THIIOTES;

—  CpaBHHBaTh OMOJIOTHYECKHE OOBEKTHI MEXIY COOOU MO 3aJaHHBIM KPUTEPHUSIM, JeNaTh
BBIBOJIbI U YMO3AK/IIOUEHHS Ha OCHOBE CPaBHEHUS;

—  00OCHOBBIBaTh €IMHCTBO >KMBON W HEXHBOW MPHUPOIBI, POJACTBO >KUBBIX OPTaHU3MOB,
B3aMMOCBS3M OPraHU3MOB U OKPY’KaloIlel Cpe/ibl Ha OCHOBE OMOJIOTMUECKUX TEOPHIi;

—  TPUBOJUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYMN OPTaHUYECKUX COCAMHEHUU KIETKU
(OenkoB, XKUPOB, YTIEBOJOB, HYKJIIEUHOBBIX KUCIOT);

—  pacro3HaBaTh KJIETKHU (MMPOKAPUOT U SYKapUOT, PACTCHU U )KUBOTHBIX) [10 OMUCAHUIO, HA
CXEMAaTUYECKUX HM300pKEHUSAX; YCTAHABIMBATH CBSI3b CTPOCHUS U (YHKIUI KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBAaTh MHOTOO0Opa3ue KJIeToK;

—  pacro3HaBaTh MOIMYJISIIHIO ¥ OMOJIOTUYESCKUI BUJI 110 OCHOBHBIM MIPU3HAKAM;

—  OomMChIBaTh (DEHOTHI MHOTOKJIETOUHBIX PACTCHHH M KMBOTHBIX MO MOP(HOJIOTHUYECKOMY
KPUTEPUIO;

—  0OBIACHATH MHOTOOOpa3ue OPraHUu3MOB, IPUMEHSSI HBOJIIOLIMOHHYIO TEOPHIO;



—  KIaccupuIUpoBaTh OMOJOTUYECKHE OOBEKTHl Ha OCHOBAHWU OJHOTO WJIM HECKOJBKHX
CYIIIECTBCHHBIX MPU3HAKOB (THITHI TUTAHUS, CIIOCOOBI ABIXaHUS M PA3MHOXEHUS, OCOOCHHOCTH
pa3BUTHS);

—  OOBSACHSITH MPUUYUHBI HACJIEACTBEHHBIX 3a00JICBAHU;

—  BBIBJISITH U3MEHUYUBOCTH Y OPraHU3MOB; OOBSICHATH MPOSIBJICHUE BUOB U3MEHUYMBOCTH,
UCIIOJIb3Ysl ~ 3aKOHOMEPHOCTM  HM3MEHYMBOCTH;,  CpaBHMUBATh  HACJIEJICTBEHHYIO U
HEHACJICICTBEHHYIO N3MEHUNBOCTB;

—  BBUBIATH  MopQoJioruyeckue,  (U3HOJOTUYECKHE, TOBEICHUECKHE  aJanTaluu
OpPTaHU3MOB K CpeJie OOUTaHMSI B ICHCTBHIO YKOJOTHIECKUX (PaKTOPOB;

—  COCTaBJISITh CXEMBI ITIEPEHOCA BEIIECTB M SHEPTHH B IKOCUCTEME (IICTIH MTUTAHWS ),

—  TNPUBOAUTH JOKAa3aTeIbCTBA HEOOXOAUMOCTH COXpaHEHHs OuopazHooOpasust s
YCTOMYMBOTO PAa3BUTHSI U OXPAHbI OKPYKAOIIEN CPELBI;

—  OIGHUBATHh JIOCTOBEPHOCTb OWOJOTHYECKON uWHGOpPMAIUU, TOJYYEHHOW W3 pPa3HBIX
MCTOYHUKOB, BBIICNATH HEOOXOIMMYI0 HHGOPMAIMIO [IJIs WCIONb30BaHUA €€ B Y4EOHOMU
NEATETLHOCTH U PEIICHUH MPAKTUICCKUX 3a1a9;

—  TMPEeACTaBIATh OHOJIOTHUECKYI0 HWH(OpMaIuio B BHAE TEKCTa, TaOmHIbl, rpaduka,
JUarpaMMBbl U ICJIaTh BBIBOBI HA OCHOBAaHUY TPEICTABIICHHBIX JaHHBIX;

—  OIGHUBATHh POJIb JOCTHUKEHUN TEHETUKH, CEJCKIIMH, OMOTEXHOJIOTMH B MPaKTUYECKOU
JeSTeILHOCTH Y€JIOBEKa U B COOCTBEHHOM KU3HH,

—  OOBSICHATHP HETAaTUBHOE BIIMSHHUE BEMISCTB (AJIKOTOJs, HHUKOTHHA, HAPKOTHYECKHX
BEII[ECTB) Ha 3apPOJIBIIICBOE PA3BUTHE YEIIOBEKA,

—  OOBSICHATH MOCJICICTBUS BIMSHUSI MyTarcHOB;

—  OOBICHATH BOBMOXHBIC PUYNHBI HACIIEACTBEHHBIX 3200JICBaHU.

—  JaBaTh Hay4yHOe OOBSCHEHHE OWOJOTHYECKMM (aKTaMm, TMporeccam, SBICHUSM,
3aKOHOMEPHOCTSIM, MCIIOJIB3Ysl OMOJOTHYECKHUE TCOPUH (KJICTOYHYIO, SBOIOIMOHHYIO), YUCHUE
0 6uocdepe, 3aKOHBI HACIICICTBEHHOCTH, 3aKOHOMEPHOCTH U3MECHIMBOCTH;

—  XapakTepu30BaTh COBPEMEHHBIC HAINPABJICHHUS B Pa3BUTHU OHOJOTUU; OIMUCHIBATH HX
BO3MOYKHOE MCTIOJIb30BAHKE B TIPAKTHYCCKOM JIEITEIIEHOCTH;

—  CpaBHHBaTh CIIOCOOBI JICJICHUS KICTKH (MUTO3 U MEHO03);



—  pemaTh 3amadd Ha moctpoeHue ¢parmenTta BTopou nenu JIHK mo mpemnoxeHHOMY
¢parmenty nepsoii, ”PHK (MPHK) o yuactky JIHK;

—  pelaTh 3aJa4d Ha ONpPEAEJICHUE KOJIMYECTBA XPOMOCOM B COMATHYECKHX M ITOJOBBIX
KJIETKAX, a TAK)KE B KJIETKAX Mepe]l Ha4uajioM JIeJIeHUs (Mei03a iIu MUTO3a) U 10 €ro OKOHYaHUU
(17151 MHOTOKJIETOYHBIX OPTaHU3MOB);

—  pemiaTh T€HETUYECKHE 3aJaud Ha MOHOTUOPHIHOE CKpELIMBAHHUE, COCTABJISTH CXEMbI
MOHOTMOPH/IHOTO CKpPEIIMBAHMS, TNPUMEHSS 3aKOHBl HACJIEJACTBEHHOCTH M  HCHOJb3Ys
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

—  YCTaHaBJIMBATh THUII HACIIEIOBAHUS U XapaKTep MPOSBICHUS IPU3HAKA 10 33TaHHOU CXEME
POAOCIOBHOM, TPUMEHSIS 3aKOHBI HACJIEACTBEHHOCTH;

—  OLICHUBATh pE3yJIbTaTbl B3aMMOJEWCTBUA YEIOBEKAa M  OKPYXKAIOLIEH  Cpensl,
IIPOTHO3UPOBATh BO3MOXKHBIE TOCIEACTBUS JEATENBHOCTH YEJNOBEKA Ul CYLIECTBOBAHUSA

OTACIIBHBIX OMOJOTNYECKNX 00OBEKTOB U ICJIBIX IIPUPOIHBIX C006HIGCTB.

Conepxanue ydeoHoro npeamera «buosorus»

Pazgen 1. BUOJIOT'US KAK HAYKA. METO/Ibl HAYYHOI'O TIO3HAHMUS (3 u).
Tema 1.1. Kpartkas ucropusi pazpurus 0uosiornu. Cucrema 0uo10rn4eckux Hayk. (1 4.)

OOBeKT u3yueHust OMoJIoTun — xKuBas npuponaa. Kparkas ucropus pazsutust 6nosoruu. Poib
OMOJIOTUYECKUX TEOPUH, UIEeH, TUNOTE3 B POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOUN
cucteMbl Mupa. Crucrema OMOIOTHYECKUX HAYK.

Tema 1.2. CymHOCTH M CBOMCTBA KUBOI0. YPOBHHU OPraHM3alUM U METOAbI O3HAHUA

JKMBOM mpupoabl. (2 4.)

CymHocte ku3HU. OCHOBHBIE CBOMCTBa KMBOM Marepuu. JKuBas mnpupoga Kak
CJI0’)KHOOPTaHM30BaHHAsl HEpapXUuecKas CUCTEMa, CYLIECTBYIOIIAss B IMPOCTPAHCTBE U BO
BpeMeHU. buonornueckue cucreMbl. OCHOBHBIE YPOBHHM OpraHU3alllK XKUBOM MaTepuu. Metoasl

MTO3HAHUS )KUBOW MPUPOJIBL.
Paznen 2. KIIETKA (10 4.)

Tema 2.1. HNcropust uzyuenus kierku. Kierounas reopus. (1 4.)

PazButue 3Hanuit o wierke. PaGorer P.I'yka, A.Ban JleBenryka, K.3.bapa, P.bBpoyna,
P.Bupxsa. Kinerounas teopus M.IlIneitnena u T.I1IBaHH.OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOU
KJIeTOYHOM  Teopuu. Ponb  kjeTouyHodl Teopud B (QOPMHUPOBAHMU  COBPEMEHHOM
€CTECTBEHHOHAaYYHON KapTUHBI MUPA.



Tema 2.2. XuMHYeCKHil cocTaB KJIeTku. (5 4.)

EnuHCTBO 31EMEHTHOTO XMMHMYECKOTO COCTaBa KHMBBIX OPraHM3MOB, KaK JI0Ka3aTeIbCTBO
€MHCTBA MMPOUCXOKICHHUS )KUBOU MPUpoabl. OOIIHOCTH KUBOUW U HEAKUBOU TPUPO/JIBI HA YPOBHE
XUMHUUYCCKHX AJIEMEHTOB. OpraHoreHsl, MAaKpO3JIEMEHTBHI, MHKPODJIEMEHTHI,
YIABTPAMHUKPOIIIEMEHTHI, UX POJIb B )KU3HEAECATEILHOCTD KJIETKU U opranuzma. Heoprannueckue
BemecTBa. Boma Kak KOJIBIOENH BCErO JKMBOTO, OCOOCHHOCTHM CTPOCHHS M CBOMCTBA.
MunepanbHbie COJIU. 3HAU€HUE HEOPraHMYECKUX BEILIECTB B )KM3HU KJIETKU U OpraHu3Ma.

Opranudeckue BEIIECTBA —  CJOJXKHBIC YTJIEPOIOCOAEPKAILINEC COCIUHCHUS.
Hu3koMoneKyJIIpHbIE ¥ BBICOKOMOJIEKYJIAPHBIC OPTaHUYECKHE BelleCcTBA. JIMMUBI. YTIIEBOIbI:
MOHOcaxapuabl, Tnonucaxapunbl. benku. Hyknewnoswie kuciotel: JIHK, PHK. VYnaBoenue
mogekyibl JIHK B kitetke. [IpuHIMnuanbsHOe CTPOEHUE U POJIb OPraHUUECKUX BEIIECTB B KIIETKE
Y B OPTaHU3ME YEJIOBEKA.

Tema 2.3. CTpoeHne d)yKapHOTHYECKOI M MPOKAPUOTHYECKOH KJIeTOK (3 4.).

Knerounas  memOpana, unuroruasma, siapo. OCHOBHbIE — OpraHOWJBl  KJIETKU:
DHJAOIIA3MATHYECKasi CETh, ammapar [oJbIKW, JIM30COMBI, MHTOXOHJPHUH, ILIACTUIBL,
pudocombl. DyHKIIMU OCHOBHBIX YacTel U OpraHOU0B KJIeTKU. OCHOBHBIE OTJINYUS B CTPOCHUU
YKUBOTHOU U PACTUTEIBHOU KIIETOK.

XpoMocoMsl, UX cTpoeHue U ¢pyHkuu. Kapuorun. 3HaueHune MocTosHCTBA Ynuciaa U (popmbl
XpPOMOCOM B KJIETKaX.

[Ipokapuotnueckas kierka: ¢opma, pasMmepbl. PacnpocTpaneHne u 3HaueHHE OakTepuil B
IpUPOJE.
Tema 2.4. Peanu3anus HacjieAcTBeHHOW uHpopManun B kierke (1 u).

JHK — wocutenp HacnencTBeHHOW wHpopManmu. ['eHeThyeckuili Koj, ero cpoiictBa. ['eH.
buocunTes Oenka.
Tema 2.5. Bwupycol. (1 4.).

Bupycer — HekneTounas ¢popma xxu3Hu. OCOOCHHOCTH CTPOCHUS U Pa3MHOXKEHHUS. 3HAUCHUE B
OpupoAe M OSKU3HU dYesloBeka. Mepbl TPOPWIAKTHKA U PACHPOCTPAHEHUE BUPYCHBIX
3aboneBanuit. [Ipodunaxkruka CITNda.

Paznen 3. OPTAHU3M. (21 4.)

Tema 3.1. Opranusm — eqnHoe uesjaoe. MHorooopasme ;KuBbIX opranusmoB. (1 4.)

Muoroo0pa3ue opranu3mMoB. OJHOKIETOYHBIE M MHOTOKJIETOUHBIE opraHu3mbl. KosoHun
OJIHOKJIETOYHBIX OPTraHU3MOB.
Tema 3.2. OOmeH BewiecTB U npeBpaiieHue JHeprun. (3 4.)

OHepreTuyeckuii 0OMEH — COBOKYIHOCTh PEaKIUil PacIleIVICHUs CII0KHBIX OPTaHUYECKUX
BemecTB. OCOOCHHOCTH PHEPTETUYECKOT0 0OMEeHa Y TpUOOB U OAKTEPHIA.
Tunel nutanus. ABTOTpodsl U reTepoTpodbl. OCOOEHHOCTH 0OMEHA BEUIECTB Y KUBOTHBIX,
pactenuit u 6akrepuil. [Inactuuecknit oomen. dorocuHTes.
Tema 3.3. Pa3muo:kenue (4 4.)

Jllenenne kieTkd. MUTO3 — OCHOBa pOCTa, pereHeparii, pa3BUTHS U OECToJoro
pasMHOXeHus1. PasMHOkeHue: 6ecrosioe u mojioBoe. THIbl 6€CTI0I0T0 pa3MHOKEHHUS.



[TonoBoe pazmHoxkeHue. OOpa3oBaHHE IMOJOBBIX KIETOK. Meito3. OmiogoTBopeHue y
KUBOTHBIX U pacTeHUi. brosjornueckoe 3Haue€HUE OIIOA0TBOPEHUS. VICKyCCTBEHHOE ONBLIIEHHE
y PaCTEHHH U OIIOIOTBOPEHHUE Y )KUBOTHBIX.

Tema 3.4. UnauBuayajibHOe pa3BUTHE OPraHU3MOB ( OHTOreHe3) (2 4.)

[Tpsimoe 1 HeTpsiMOe pa3BUTHE. DMOPHUOHABHBIN U IIOCTAIMOPHUOHATBLHBIN TIEPHOJ] PA3BUTHSI.
OcHoBHBIC 3TaIbl SMOpuoreHnesa. [[puunHbl HApYIICHW Pa3BUTHS OPraHU3MA.

OnTorenes veyoBeka. PenpolykTUBHOE 3/I0pPOBbE; €ro 3HaUYeHUE I Oy yIIHNX MOKOJICHUI
monen. TlocnencTBue BIMSHUS aJIKOTOJIsA, HUKOTHHA, HAPKOTUYECKUX BEILECTB Ha Pa3BUTHE
3apo/iblia yesnoBeka. [leprnoasl mocTaMOPHOHATIBLHOTO PA3BUTHA.

Tema 3.5. HacjieACTBEeHHOCTh U H3MEHYHMBOCTH. (8 4.)

HacnenctBeHHOCTh M W3MEHUYMBOCTH — CBOWCTBA OPraHU3MOB. ['eHeTnka — Hayka o
3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH.

I".MeHnaenp — OCHOBOIIOJIO)KHUK T'€HETUKU. 3aKOHOMEPHOCTH HACIIEOBaHUS], YCTAHOBIICHHBIC
[".MeHnnenem. Monorubpunnoe ckpenuBanue. [lepBbiii 3akoH Menzaens — 3aKkoH
JTOMUHHUpOBaHMSA. BTopoll 3akoH MeHaenss — 3aKOH pacUICIUIEHUs. 3aKOH YUCTOThI TaMer.
JurubpuaHoe ckpemmBanue. Tpetuii 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO HACJIEI0BAHMUS.
AHaIM3UPYIOLIEE CKPEIINBAHUE.

XpoMocoMHast Teopus HaclIeICTBEHHOCTU. CIENIEHHOE HACIe0BaHUE TPU3HAKOB.

CoBpemeHHbIE IPEACTABIECHUE O TEHE U TeHOME. B3auMoaeicTBre reHoB.

['eneruka noia. [TonoBeie XxpoMocombl. CHEIUIEHHOE € MOJIOM HACIEA0BaHNUE.
3aKOHOMEPHOCTH W3MEHYMBOCTH. HacneacTBeHHass U HEHACIEACTBEHHAS U3MEHYUBOCTD.
MoaudukannoHHas 13MEHYMBOCTh. KOMOMHATUBHAS U MyTalIMOHHAS U3MEHUYUBOCTL. MyTalluu.
Tunel myTauuidi. MytareHHble (akToOpBbl.
3HaUYCHUE TECHETUKU UIsI MEAUUMHBL. BIlMsSHHE MyTarecHOB Ha OpPraHW3M YeEJIOBEKa.
HacnencrBeHHble 00JI€3HU YeIOBEKA, UX MPUYMHBI U MPOPUIAKTHKA.
Tema 3.6. OcHoBbI cesieknun. buorexnosnorus. (2 4.)

OCHOBBI CEJIEKIINNA: METOABI U JOCTHKEHUA. | € HETHKA — TEOpPETUYECKAass OCHOBA CEJIEKIUU.
Cenexuusi. Yuenne H.M.BaBunoBa o 1eHTpax MHOTo0Opa3usi U MPOUCXOXKIECHUS KYJIbTYPHBIX
pacteHui. OCHOBHBIE METOJABI CENEKIMH: THOPUAN3aLUs; UCKYCCTBEHHbIN 0TOOp. OCHOBHBIE
JOCTUKEHUS M HAIIPABJIEHUS PA3BUTHSI COBPEMEHHOM CEJIEKIINU.

buorexHoMOTHsI: JAOCTMKEHUST U TEpPCHNEKTHBBl  pa3BUTUSA. ['€HHas WHXXEHepHus.
Knonuposanue. ['eneTnyecku MoaupuuupoBaHHble OPraHU3Mbl. DTHUECKHUE aCIIEKThl pa3BUTHUS
HEKOTOPBIX MCCIIEI0BaHUN B OMOTEXHOJIOTUH (KJIOHUPOBAHUE YETIOBEKA)



TEMATHUYECKOE ITJIAHUPOBAHMUE c onpenenenreM OCHOBHBIX BUIOB YU4€OHOM AEATEIbHOCTH YUAIINXCS

Kiacc 10
Pa3znen Koaunue | Tembl Koanue OcHOBHBIE BHAbI [AeSATEJIbHOCTH OOy4Yawmuxcsa (Ha
CTBO CTBO YPOBHE YHUBEPCAJIBHbIX YUEOHBIX JeHCTBHUIA)
4yacoB 4yacoB
buoJsorus, 2 Kparkas ucropus pa3zBuTus 1 Onpenensitor NOHATHS, (GOPMHUPYEMBbIE B XOAC H3YUYCHUS
KakK omonoruu. Cucrema TEMBI.
KOMILIEKC OMOJIOTHYECKUX HaYK. OOBSACHSIOT POJb OHWOJIOTHM B (POPMHPOBAHUU HAYIHOTO
HAYK 0 MUPOBO33peHUsl. OLEHMBAIOT BKJAJ Pa3JIUYHbIX YUYEHBIX-
o 6I/IOJ'IOFOB B Pa3BUTUC HayKHu 6I/IOHOFI/II/I, BKJIa[
JKUBOW
OMOJIOTHYECKHX
npupoae Teopuii B (OPMHUPOBAHHUE COBPEMEHHOW €CTECTBEHHO-
HAy4YHOUW KapTHHBI MUpa. Y CTAHABINBAIOT CBS3U OHOJIOTHUH C
JIpYyrUMH  HaykKamMHu. [OToBAT cooOmieHuss  (JIOKJIAIbI,
pedepaTbl, IPEe3eHTAIIMH) O BKJIAJEC BBIJAIOIINXCS YICHBIX B
Pa3BHUTHUC 6I/IOJ'IOI‘I/II/I. Pa6OTaIOT C QJICKTPOHHBIM
IPUIIOXKEHUEM.
CyI1IHOCTh 1 CBOMCTBA KUBOTO. 1 OnpenesnsitoT OHITHS, POPMUPYEMBIE B XO1€ U3YyUE€HUS TEMBI.

Bpinensror CylecTBEHHBIE IIPU3HAKH >KUBOW IIPUPOABLI U
Ouonormyeckux cucrteM (KJIETKH, OpraHu3ma, BHIA,
9KOCUCTEMBI). XapaKTEepHU3yIOT OCHOBHBIE CBOMCTBA >XUBOTO.
OOBSICHSAIOT OCHOBHBIE IIPUYHUHBI 3aTPYAHEHUM, CBI3aHHBIX C
OnpeneeHUEM MOHSTHUS <«OKU3Hb». OOBSICHSAIOT pa3jnuus U
€JIMHCTBO

JKMBOM U HEXUBOHW npuponabl. IIpuBoasaT npumepsl CUCTEM
pa3HoOro ypoBHs opraHu3anud. [IpuBomsT noOKa3zaTenbCTBa
YPOBHEBOM OPraHU3ALUU U SBOJIOLUU KUBOU IPUPOIBI.




YpOoBHU OpraHu3allud U METOIbI
MO3HAHUs )KUBOU IIPUPOIbI

OnpenessitoT OCHOBHBIE METOJIBI TIO3HAHUS KUBOUW TTPUPOIHI.
T'oToBAT mpe3eHTalnIo Wik cTeH Ha TeMy «COBpeMEeHHOE Ha
Y4YHOE 00OpYJOBaHHUE U €T0 POJIb B PEIICHUH OMOJIOTHYECKUX
3agau».

PaGoraror ¢ wumoctpanusmu ydeOHuka. Paboraror
AIICKTPOHHBIM TIPUIOKECHUEM

Kierka

11

Hctopus nzydeHus KIETKHU.
Kierounas teopus

OrnpenensiroT NoHATHS, (OpMHUPYEMBIE B XOJI€ U3YyUCHHS
TEMBI.
OnpenessitoT IpeaMeT, 3a4a4U U METObl UCCIICAOBAHUS 11U
TOJIOTUX KaK HAayKH.

XUMHWUYECKHUH COCTaB KJIETKU

OrnpenesnsiroT moHIATHS, (OPMUPYEMBIE B XOA€ U3yUCHUS
TEMBI.
I[IpuBoasT nokazarenbCcTBa (ApryMeHTalMs) €IUHCTBA
JKUBOUM W HEKHMBOM IIPUPOJIBI HA IIPUMEPE CXOACTBA UX
XUMHYECKOT'O COCTaBA.
CpaBHUBAIOT XHUMHYECKUUW COCTAB TEJI >KUBOW M HEXKHUBOU
OpUPOAbI U €JIat0T BBIBOAbI HA OCHOBE CPAaBHEHUS.

XapaKTepHu3yrOT OCOOCHHOCTH CTPOCHHUSI, CBOMCTBA B POJIb

HEOPraHUYEeCKUX U OPTAaHHUYECKUX BEIIECTB, BXOISIINX B

COCTaB >KUBBIX OPraHU3MOB. Y CTaHABJIUBAIOT MPUYUHHO-

CIIEACTBEHHBIE CBSI3U MEXAY XUMHUYECKHUM CTPOCHUEM,

CBOMCTBaMH U (PYHKIIMSIMU BEILIECTB HA OCHOBE TEKCTOB U

pUCYHKOB ydyeOHUKa. [IpUBOASIT mMpuUMEpPhl OPraHUYECKUX

BelleCcTB (YTJI€BOJIOB, JTUITHUI0B, O€JIKOB, HYKJIE€HHOBBIX

KI/ICJ'IOT), BXOOAIIINX B COCTAaB OpFaHI/I3MOB, MECT UX

JIOKaIU3aIluu

U OMOJIOTHUYECKOU POJIH.

PaGoraroT ¢ wiutrocTpanusiMmu yadeOHHKA.

Pemmaror OmMosrorndeckue 3agadi.

BrinomHsroT 1a00paToOpHBIC, MPAKTUYECKUE U

HCCJIC/IOBATEIILCKUE PpaOOTHI ITO U3y4aeMOU TeMe.
PaGoTaroT ¢ 31eKTPOHHBIM MIPHUIOKEHUEM.

CrpoeHune 3yKapuoOTHYECKON U
NPOKAPHUOTUYECKON KIIETOK

OmnpenensitoT NOHATHUS, (GOPMHUpPYEMBIE B XOAE H3YyUYECHUS
TeMbl.  XapakTepuU3yIOT  KIE€TKy KaK  CTPYKTypHO-
(pyHKLIMOHATBHYIO €IUHUILY JKUBOTO. Briaenstor
CYLIIECTBEHHbIE IPU3HAKU CTPOCHUsI KJIETKH, €€ OPraHOMU/IOB,




siipa, MeMOpaHbBI, XPOMOCOM, MJOSAEPHBIX U SIAECPHBIX
KJIETOK, KJETOK pAacTeHHM, IKUBOTHBIX U T'puOOB.
CpaBHHUBAIOT OCOOEHHOCTH CTPOEHHUS JOSIACPHBIX U
SIIEPHBIX KJIETOK, KJIETOK PAaCTEHUI, >)KUBOTHBIX U TPUOOB U
JIeJIalOT BBIBOABI HAa OCHOBE CpPAaBHEHMUs. Y CTaHABJIMUBAIOT
MNPUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM |
(pyHKIMSIMHU OMOJIOTUYECKUX CUCTEM Ha IIPUMEPE KJISTKHU, €€
OpPraHoMJ0B W BBIMOJHSAEMBIX UMHU (pyHKUHMI. PabGoTaror ¢
WUTIOCTPaUSIMU yueOHUKA.

IHonb3yroTcs UTOJOTUYECKOU TEPMUHOJIOTHUEH.
OOOCHOBBIBAIOT Mepbl HOPOPMIAKTUKU  OaKTepHaAIbHbBIX
3a001€BaHU M.

BrinomusiroT nabopaTopHBbIE, OpaKTUYECKUE u
HUCCIIe/IOBAaTEIbCKUE pabOThI MO U3yYaeMol TeMe.

PaGoTaroT ¢ S1eKTPOHHBIM MPUITOKEHUEM

Peanuzanusa HacieacTBEHHOU
“uHGOPMAIIUU B KJIICTKE

OnpenenstoT NoHITUsL, (GOPMHUPYEMBIE B XO1€ U3YyUYCHUS
TeMbl. BeimensstoT GyHaaMeHTaIbHBIN ITpOoIecc B
OHMOJIOTUYECKUX CUCTEMaX — peaim3anus HHPOpMaIluH B
KJIETKE.
BriaenstoT cyliecTBeHHbIE ITPU3HAKU T€HETUYECKOT0 KO/1a.
OnuchIBaIOT ¥ CPAaBHUBAIOT IIPOIECCHI TPAHCKPHUITITAU U
TPaHCJIISALIUU.
OOBSICHSIOT POJIb BOCIIPOU3BEICHUS U Iepeaadu
HacJIeACTBEHHOW MH(pOpMAIIU B CYIIIECTBOBAHUH U
pa3BUTHH XU3HUHA 3eMJIe.
Pemaror OMOJIOTUYECKHE 3a7a4u. Pa6orator c
WUTIOCTpanusiMi ~ ydeOHuka. PaboraroT ¢ 3JeKTpOHHBIM
MPUIOKEHUEM

Bupycesl — HeknierouHas ¢opma
>KU3HU.

OnpenensirtoT NOHITHS, POPMUPYEMBIE B XOA€ U3YUCHUS
TEMBI.

Beigensitor  cymiecTBEHHBIE  NPU3HAKA — CTPOCHHS U
J)KM3HEHHBIX I1IMKJIOB BHUPYCOB. XapakTE€pU3YIOT pOJIib
BUPYCOB KakK BO30yauTesieil OOJe3HEer U KaK MEPEHOCYUKOB
TeHEeTUYeCKO  WH(OPMAIIHH. OOGOCHOBBIBAIOT  MEpPHI
npoUIaKTUKN BUPYCHBIX 3a00JICBaAaHUM.

Haxonsar wundopmamuio o0 BHpycax ¢M  BHUPYCHBIX
3a00JIeBaHUsIX B PA3JIMYHBIX MCTOYHHMKAX, AHAIU3UPYIOT U




OILICHUBAIOT €€, HHTEPIPETUPYIOT U MPEACTABISIOT B Pa3HBIX
dopmax (Te3ucwl, cooOIleHHEe, PEHOPTaAXK, AHAITUTHICCKAS
cripaBka, pedepatr, 00630p, mopTdoimo).
PaGoraror ¢ wunocTtpauusimu  yyeObnuka. Pabotaror ¢
AJICKTPOHHBIM MPHIOKCHUEM

Opranusm

20

Oprasnusm — €IMHOE LIEJIOE.
Muoroo6pas3ue >XKUBbIX
OpPraHUu3MOB

OnpenensiroT MoHITH, (POPMHUPYEMBIC B XOJI€ U3YUYCHUS TEMBL.
BeraensaroTr CcymiecTBEHHBIE IIPU3HAKM OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX OpraHu3MoB. CpaBHUBAIOT OJIHOKJIETOYHBIE,
MHOT'OKJIETOYHBIC OPraHU3Mbl M KOJIOHUU OJHOKIICTOYHBIX
OpPraHW3MOB H J[I€JAIOT BBIBOJABI HAa OCHOBE CpPaBHEHUA.
PaGoTaroT ¢ 3J1eKTPOHHBIM HPUIOKEHUEM

OOMeH BelecTB U MpEeBpaIleHUE
SHEPruu

OmnpenensiroT NOHATHUS, POPMUPYEMBIE B XOJ1€ U3YUESHUS
TeMbl. XapakTepu3yroT pyHIaMEHTaIbHbIE IIPOLIECCHI B
OMOJIOTHUYECKUX CUCTeMaX — OOMEH BEILECTB U
IpeBpalieHUue SHEPTUU. BbIAEHsIIOT CylIeCTBEHHbIE
MPU3HAKHU [TPOLIECCOB KU3HEAESTEIbHOCTH KIETKH.
CpaBHUBAIOT MJIACTUYECKUN 1 PHEPreTHYECKUiIl OOMEHBI U
JIEJIatOT BBIBO/IbI HA OCHOBE CTpoeHUsA. CpaBHUBAIOT
OpraHMU3MbI IO TUITY NUTAHUS U JIEJIalOT BBIBOJbI HA OCHOBE
cpaBHeHUs. PackpbIBaroT 3HaueHHUEe (POTOCHUHTE3A.
XapakTepUu3yroT CBETOBYIO U TEMHOBYIO (pa3bl (pOTOCHHTE3A.
PabGoraroT ¢ myutrocTpalsiMu ydyeOHHUKA.

Pemiaror Gnosiornueckue 3aj1aqu.

Haxonst nandopmanuro 1o nuzydaeMoil TeMe B pa3jIMuHbIX
WCTOYHUKAX, aHATU3UPYIOT U OLICHUBAIOT €€,
WHTEPIIPETUPYIOT U IIPEJICTABIISIFOT B Pa3HbIX (popmax
(Te3uckl, cooOIIeHHEe, PENOPTAXK, AaHATUTHIECKAsl CIIpaBKa,
pedepat, 0630p, mopTdoHno).

PaboTaroT ¢ JIIEKTPOHHBIM NPUIOKSHUEM




Pa3sMHOXEHHE

OmnpenenstoT NoHATUSI, GOPMUPYEMBIE B XO1€ U3YyUECHU
TeMBbI. BBIIENsAI0T CylieCTBEHHbBIE IIPU3HAKU Ipoliecca
JICJICHUSI KJICTKHA. XapaKTepU3yIOT OMOJIOTHYECKOE 3HAUCHUE
U OCHOBHBIE (pa3bl MUTO3a, UCIIOJIB3Ysl PUCYHKH yUeOHHUKA.
BrriensroT cyliecTBeHHbIE IIPU3HAKHU IIPOLIECCOB PA3MHOXKE
HUS U OTLI0JIOTBOpeHUsL. OTIMCHIBAIOT CIIOCOOBI
BE€r€TATUBHOTO pa3MHOXEHUsA. lIpuBoaaT npumepsl
OpPraHNU3MOB, PA3MHOXKAIOIINXCSI OECHOJIBIM U MOJIOBBIM
IIyTEM.
XapakTepu3yroT OMOJIOrHYeCcKoe 3HaU€HHE U OCHOBHBIC (pa3bl
Meiio3a, UCTIONb3ysl PUCYHKH yueOHUKa. XapakTepU3yIoT
cTaauu oOpa30BaHUs ITOJIOBBIX KJIETOK, UCHOJIB3Ysl CXEMY
yuyeOHUKa.
OOBsICHAIOT OUOJIOTUYECKYIO CYLIHOCTbh
OIJIONOTBOPEHMUSI. XapaKTepHu3yroT OCOOEHHOCTH
JIBOMHOTI'O OIUIOJOTBOPEHUSAY PACTEHUIA.
OnpenesnsitoT 3Ha4€HUE HCKYCCTBEHHOTO OIUIOJOTBOPEHUSI.
CpaBHUBAIOT MUTO3 U MEHO03, SULIEKIJIETKHU U
CIIEPMATO30M/Ibl, CIIEPMATOIE€HE3 U OBOI'€HES, II0JIOBOE U
Oecriosioe pa3MHOXXEHHE U JIeJIal0T BBIBOJIBI HA OCHOBE
CpPaBHEHUSI.
PaGoTaroT ¢ miutroctpanusiMu ydyeOHUKA.
Pemiaror Gnosiornueckue 3aj1aqu.

YyacTBylOT B JMCKYyCCHUHM IO HM3ydaeMoM Teme. PaGortaror ¢

3JIEKTPOHHBIM NPUJIOKEHUEM.

HNunuBrugyanbHOE pa3BUTHE
OpraHu3MOB (OHTOT€HE3)

OmnpenensitoT NOHATHs, GOPMHUPYEMBIE B X0JI€ U3yUECHUS
TEMBI.

XapakTepu3yrlT Nepruoabl OHTOreHe3a. ONUChIBalOT 0COOEH
HOCTH MHJAWBUAYAJIBHOIO Pa3BUTHUS YEIOBEKA.

OuenuBaroT BausHHE (HAKTOPOB BHEIIHEH Cpeabl Ha
pa3ButTHe 3apojbiima. OOBSICHAIOT OTPULIATEIILHOE BIUSHUE
aJIKO TroOJIsI, HHUKOTHUHA, HApKOTHYECKHUX BEIIECTB Ha
pa3BUTHE 3apojblllla 4YeJIOBEKa; MPUYUHBI HApPYyLICHUN
pa3BUTHsI OPTraHU3MOB.

AHaAIU3UPYIOT U OLIEHUBAIOT 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKH B CBOMX JICUCTBUSIX M MNOCTYNKax IIO




OTHONICHUIO K CBOEMY 3JIOPOBBIO, MOCICIACTBUS BIIUSTHUS

(haxkTOpOB pHCKaHaA 310POBKE.

OOOCHOBBIBAIOT MEPHI NPOPMIIAKTUKN BPEIHBIX TTPUBBIYCK.

CpaBHUBAIOT SMOPHOHAIBHBIH H ITOCTAIMOPHUOHAIBHBIN

MEepUOAbI HHAWUBUAYAITbHOTO PA3BUTHUS, IIPSIMOE U HENPSIMOE

pa3BUTHE U ACIAIOT BBIBOJABI HA OCHOBE CPaBHEHUSI.
PaGoraror ¢ wwumocTtpanusMu  ydeOHuKa. PaGortaroT C
SJICKTPOHHBIM HPHUIOKECHUEM

HaCJ'Ie,[[CTBeHHOCTB n
HN3MCHYHUBOCTDH

OmnpenensroT MoHATHs, GOPMHUPYEMBIC B X0JI€ U3yUCHUS
TEMBI.

OnpenessitoT OCHOBHBIE 3a/laudl COBPEMEHHOM T'€HETHKHU.
XapakTepu3yroT coJiep KaHue 3aKOHOMEPHOCTEM
HacJeI0BaHUs, YCTAHOBJIEHHBIX I. Mengenem,
XpPOMOCOMHOM TEOPUM HACIEJICTBEHHOCTH; COBPEMEHHBIX
OpPEACTABJIICHUII O TI€HE W TE€HOME, 3aKOHOMEPHOCTEU
U3MEHYHUBOCTH.

OOpsicasitor Bkiaan ['. MesHzens W Apyrux YYEHBIX B
pa3BuUTHE OMOJIOTUYECKOM HAyKH, 3HAUCHUE
YCTAHOBJICHHBIX UMH 3aKOHOMEPHOCTEH B (DOpMHUpPOBAHUEC
COBPEMEHHON €CTECTBEHHO- HAYYHOU KapTHUHBI MHUPA;
OPUYUHBI  HACJICACTBEHHBIX M  HEHACJIEICTBEHHBIX
U3MEHEHUU.

I[IpuBOasST NOKa3aTEILCTBA POJCTBA KUBBIX OPraHU3MOB Ha
OCHOBE MOJIOKECHUI T'€HETUKH.

ITone3yrorcs T€HETHUYECKON TEPMHHOJIOTHEN U
CUMBOJIMKOW. PemmaroT »JeMeHTapHble TE€HETHYECKHE
3aJa4u.

CocTaBisAIOT  3JIEMEHTApHBIE  CXE€Mbl  CKpEIIUBAaHUS.
BBISABASIIOT UCTOYHUKHA MYTareHOB B OKPY’KaroIleH cpene
(KOCBEHHO).

I[IpoBomsiT s1eMeHTapHbIE OMOJIOTUYECKHE HCCIICAOBAHUS H
JenaroT BBIBOJBI HA OCHOBE MOJYYEHHBIX PE3yJIhTATOB.
OOBSCHSIOT BIMSIHUE MYTAareHOB Ha OpPraHW3M 4YeJOBEKa,
BO3HHUKHOBEHHUE HACIICICTBEHHBIX 3a00JIeBaHUN, MyTaIlui.
YcraHaBIMBarOT B3aWMOCBSI3b TE€HOTHIA YEJIOBEKa M €TrO0
310pOBbsi. OIIEHUBAIOT 3HAYEHHE 3J0POBOro o0pasza >XHU3HU
Kak Haubosee »PPekTUBHOTO MeToJa MNPOPUIAKTUKHU
HACJICJICTBEHHBIX 3a00JIEBaHUU. XapaKTepu3yIOT pPOJIb




MECAUKO-TCHECTHYCCKOTI'O KOHCYJIBTUPOBAHUA IJIsA CHHUXKCHUS
BCPOATHOCTH BO3HUKHOBCHMUS HaACJICACTBCHHBIX

3abosnieBanuii. PaboraroT ¢ miumroctpanusiMu yueOHUKA.
Penraror 6uosiornyeckue 3aiaqdu.

Haxonst wadopManuio 1o u3ydaeMOl TeMe B pPa3IMYHBIX
UCTOYHUKAX, aHAITU3UPYIOT U OIICHUBAIOT €€, HHTEPIIPETUPYIOT
U TIPEJICTABJISIIOT B Pa3HBIX (opmax (TE3UChI, COOOIICHHUE,
penopTaxk, aHaJIUTUYEeCKasi CcIpaBka, pedepar, 0030p,

nopTdoano).
OCHOBBI CEJIEKIIUH. 2 OnpenensitoT NOHATUA, (POPMUPYEMBIE B XOJ€ HU3yUYECHUS
buorexnonorus. TeMbl. OnpenessitoT TIJIaBHbIE 3aJadyd M HalpaBJICHUS

COBPEMEHHOHN ceyieKkuu. XapakrepusyroT Bkian H. .
BaBusioBa B pa3zBuTHe Omonorndyeckoi Hayku. OlLIEeHUBaIOT
JIOCTU)KEHMSI Y MNEPCHEKTUBbI OTEUYECTBEHHOW M MHPOBOM

CEJIEKLIUH.
XapakTepu3yroT METOJIbI CEJIEKLIMOHHOM padoTHI.
CpaBHUBAIOT MacCOBbIA U UHAUBUAYAJIbHBIN OTOOP.

Beiaensror CYILIECTBEHHbIE MIPpU3HAKHU rnpolecca

HCKYCCTBEHHOT'O 0TOOpA.
OLEeHUBAIOT JOCTHIXKEHHUSI W TNEPCIEKTHUBBI  Pa3BUTHSI
COBpPEMEHHON OMOTEXHOIOTHH.
AHaTIU3UPYIOT U OILIEHUBAIOT dTUYECKHUE ACIEKThl HEKOTOPHIX
HCCJIEQOBAaHUM B 00J1aCTU OMOTEXHOJIOTUH.

MaTepnaJleO-TeXanecxoe o0ecrneueHue ANCIHUIIJINHBI

KoMIuiekT 1eMOHCTpaIlMOHHOTO U J1ab0paTopHOTro 000PYAOBaHUS B COOTBETCTBHUH C IMEPEYHEM YUeOHOTO 000pYA0BaHUS
110 OMOJIOTHY JJIT OCHOBHOM IIIKOJIBI, YTO MTO3BOJISIET BHITIOJHUTH MPAKTUYECKYIO YaCTh IPOTPAMMBI (IIEMOHCTPAITMOHHBIC
AKCIIEPUMEHTHI, PPOHTATILHBIC OIBITHI, JJAOOPATOPHBIC PAOOTHI).

Oo61ee obopynoBanue (0M0JI0THS)

Hudposasa nadbopaTopus 1o OUoI0ruu (yueHu4ecKas)
OO0ecnieurBaeT BHITIOJHEHUE JTA0OPATOPHBIX PadOT HA YPOKAX MO OMOJIOTUHM B OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIIEI0BATEIHCKON
TESATETLHOCTH 00YYaIOIINUXCSI.




Kommnekranus: becripoBoIHON MyJIbTUIATYUK 110 OMOJIOTHU C 5-10 BCTPOECHHBIMU JATYNKAMMU:
JlaTuuk BiaxkHOCTH ¢ nuanazoHoM m3mepenus 0...100%

JlaTuyuK OCBEIIEHHOCTH C AUAINa30HOM n3MepeHus He yxe yeM oT 0 70180000 ik

Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaTuuk TeMIEpaTypsl ¢ AUana30HOM U3MepeHus He yxke yeM ot -20 nqo+140C

JlaTunk TemMmepaTypbl OKpYy-KaroIiel Cpe/ibl ¢ AUana3oHOM U3MEpPEHUs He yxke yeM oT -20 go +40
AKceccyapbl:

3apsgHoe ycTpoicTBo ¢ kabenem mini USB

Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOICTBO 1O 3KCIUTyaTalluu u(poBoii 1aboparopun

[udposas BuneokaMmepa ¢ METANIMYECKUM IITATUBOM, pa3peuieHue He Menee 0,3 Mmukc
[IporpammHoe obecrieueHue

Metoauueckue pekomeHauuu He menee 30 pabot

Hanuuue pycckosi3bI9YHOTO caiiTa MOAAepKKH, HaJTUIHe BUACOPOIUKOB.

COI''TACOBAHO COI''TACOBAHO
[IpoToko 3acenanusi METOAMYECKOTO 00BEAUHEHUS 3amecTuTelnb nupekropa rno Y BP
YUYUTEIIEW €CTECTBEHHO-HAYYHOTO LIUKJIA C.B. Kpen
MBOY COIII Ne 6 um. A.A. lllykanosa c. EkateprHoBKa roaa
oT rojaa

bynrakosa M.C.
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