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[losicHuTeTbHAdA 3anTUCKa

Pabouast oOpa3zoBarenpHas mporpamma mo Owonoruu juist 10-11 kimaccoB cocraBlieHa Ha OCHOBE
@enepanbHOTO TOCYJApCTBEHHOTO cTaHaapTa, llpumepHOW mporpaMMmbl cpefaHero (MOJIHOTO) oOIIero
obOpa3oBanus 1Mo Ouosiornu (0a30BBI YpOBEHB) W MPOrPaMMBI MO0 OMOJIOTHH, pa3pabOTaHHON aBTOPCKUM
KoJekTHBOM moA penaknuerd M. b. Aradonosoii, B. 1. CuBormnazoBeiM. PaGouas mporpamMma moJIHOCTBIO
oTpaxaer conepkanue [IpuMepHON MporpaMmbl C JIOMOJHEHUSMH, HE TMPEBBIMIAIOIIUMUA TPEOOBAHUS K
YPOBHIO NOATOTOBKH 00Y4arOIIHUXCSl.

Pabouas mporpamMmma OpMEHTHpOBaHa Ha HMCIOJb30BaHME ydueOHHKOB: CuBornasos B. M. buonorus:
obmas 6mosorus. 10 kmacc. ba3oBerii ypoBenb: yueOnuk / B. WM. Cuormazo, . b. Aradonona, E. T.
3axapoBa. — M., Jlpoda, 2016; Cusormnazos B. U. buonorus: obmas 6uonorus. 11 kiracc. ba3oBerit ypoBeHb:
yuebnuk / B. U. CuBornazos, U. b. Aradonosa, E. T. 3axaposa. — M., Ipoda, 2017;

CooTHeceHHEe KOJMMYECTBAa YacoB B MPHUMEPHOH 00pa30BaTeNBHON MporpaMMe II0 TPEenMETY,
aBTOPCKOU MPOTpaMMe C KOJIMYECTBOM YaCOB B YI€OHOM TUIAHE IITKOJIBI:

KJ1acc aBTOpCKas yueOHbIN TU1aH
porpaMmma
10 34/1 34/1
11 34/1 34/1

buonorus xak y4eOHBIN MpeaMeT SBJISETCS HEOThEMIIEMON COCTABHOM YacTh0 €CTECTBEHHOHAYYHOTO
o0Opa3oBaHUs Ha BCEX CTYNEHSX 0Opa3oBaHMs. MojepHHU3aIMs 00pa3oBaHUs MPEIyCMaTPUBAET MOBHIIICHHE
OMOJIOTUYECKON TPaMOTHOCTH IOJIPACTAIONIECTO TOKOJIeHUs. He3aBUCHMMO OT TOTO, Kakyl CIENHaTbHOCTD
BbIOEPYT B OynyllleM BBIIMYCKHUKH HIKOJIbI, UX *H3Hb Oy/IeT Hepa3pbhlBHO CBsi3aHa ¢ OMOJOTrHel. 370poBbe
4eJI0BeKa, ero pa3BUTHE, KHU3Hb U 3JJ0POBbE OyIyIIUX AETEH, MUIA, KOTOPYIO MBI €IUM, BO3YX, KOTOPBIM MBI
TBIIIMM, Ta CPEZa, B KOTOPOH MBI KHBEM, - BCE ITO OOBEKThI OMOJIOTHH.

Iesb: n3yueHune yqamuMucs TEOPETUUECKUX U MPUKIAJHBIX OCHOB 0011eil OnoIoruu
3apaum: océoenue 3HaHuii: 0 OWOJIOTMYECKHX CHUCTeMax (KJIETKa, OpraHu3M); 00 HCTOPHUU Pa3BUTHS
COBPEMEHHBIX IPEJICTABICHUHM O JKMBOM IPUPOJE; O BBLAAIOLIMXCS OTKPHITUAX B OMOJIOTMYECKOW HaykKe; O
ponu OMOJOrMYecKOoW Hayku B (POPMUPOBAaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTHHBI MHUDA; O
MeTOJaX HAy4HOT'O MO3HAHMS;

e o6nadenHue ymeHuamu: 0O0OCHOBBIBATb MECTO M pOJIb OUOJOTMYECKUX 3HAHUN B IPAKTUYECKOM
NEATeNbHOCTH JIIOJIeH, Pa3sBUTUH COBPEMEHHBIX TEXHOJIOTUH; MPOBOAUTH HAOIOJECHUS 3a 3KOCHUCTEMaMH C
LIEJIBIO UX OIMCAHUS U BBISBJICHUS €CTECTBEHHBIX U @aHTPOIIOTEHHBIX M3MEHEHUH; HaX0IUTh U aHAJIN3UPOBATh
MH(POPMAIIHIO O KUBBIX 00BEKTaX;

e pazeumue NO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
W3YUYEHHSI: BBIIAIOIIUXCS AOCTHXKEHUH OMOJIOIMH, BOLIEAIIUX B OOIIEUYETOBEUECKYIO KYJIbTYPY; CIOXKHBIX U
IPOTHUBOPEUUBBIX ITYTEH Pa3BUTHsI COBPEMEHHbBIX HAyYHbIX B3IJIS10B, HJIEH, TEOPHU, KOHIENIUH, pa3InYHbIX
runoTe3 (0 CyLUIHOCTH U HNPOMCXOXKIACHUU KHU3HM, YeJIOBeKa) B X0j€ paboThl ¢ pa3IWYHbIMM MCTOUYHUKAMHU
nHpopMaiuu;

e gocnumanue: yOSXK/JIEHHOCTH B BO3MOXHOCTH IIO3HAHUS JKMBOM MpPUPOJBI, HEOOXOAUMOCTH
Oepe’KHOro OTHOLIEHHs K MPHUPOJHON cpenie, COOCTBEHHOMY 370POBBIO; YBAXKEHHMsS K MHEHHMIO ONIOHEHTa
pu 00CYX/IeHUN OHMOJIOTMUECKUX pooieM;

*  UCnONb306aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUIl 6 NOBCEOHEGHOU MCU3ZHU IS OICHKU
MOCJIE/ICTBUI CBOEH JEATENILHOCTU IO OTHOIIEHHIO K OKpYXarolled cpene, 3/0pOBbIO JIPYTUX JHOJeH u
COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBAaHUSI M COOJIOACHUS Mep NpOPUIAKTHKH 3a00J€BaHUM, NpaBUIl
MIOBEJICHUSI B IPUPOJIE.

B cooTBeTCTBHHM C 1IENEBBIMU MPHOPHUTETAMU, CoAepKamuMucs B Paboueii mporpaMme BOCITUTAHUS
MBOY «Arunckas COII Ne 2» Ha ypoBHE cpeaHero oOmero oOpa3oBaHHs, BOCHHTATEIbHBIA pecypc
y4eOHOT0 MpeMeTa HAIPaBIlieH Ha PEelIeHne BOCIUTATENbHBIX 3a/1a4:

IleneBoii npuopuTer BocnuTanus Ha yposHe COO \




Co31anue 0,1aronpUATHLIX YCJI0BHM JIJIS1 IPHOOPETEHHS 00YUAIOIIMMUCH ONbITA
OCYHICCTBJICHUS CONMAJIBHO 3HAYUMBbIX J1€J1:

1. - ombIT Aein, HANIpaBJIEHHBIX HA MOJIb3Y CBOEMY POJHOMY TOpPOIY WIIH Celly, CTpaHe
BIICJIOM;

- TPYZI0BOM OIIBIT, OIBIT Y4ACTUs B IPOU3BOJICTBEHHOM IIPAKTHUKE;

- OTBIT JIeJI, HANIPABJICHHBIX HA 3a00TY O CBOEH CEMbE, POJIHBIX U OJIM3KHUX;

- OIIBIT JCATCIbHOI'O BBIPAXKCHUA COOCTBEHHOH Fpa)KI[aHCKOI\/JI IIO3UIIUH,

- OIIBIT IPUPOJOOXPAHHBIX JEI;

SIISIENININ

- OIIBIT CAMOCTOSATEJILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUH, MPOBEICHUS HAYYHBIX
HCCJIEIOBAHUM, ONIBIT IPOEKTHOM JIEATEIIbHOCTH;

7. - OIBIT HU3Y4YCHM:, 3alUThbI 1 BOCCTAHOBJICHHUA KYJIBTYPHOT'O HACICANA YCIIOBCUYCCTBA,
OIIBIT CO3JaHUs COOCTBEHHBIX HpOI/ISBeILGHI/H\/JI KYJIBbTYPBI, OIIBIT TBOPYECKOTO
CaAMOBBIPAXKCHUSA;

8. - ombIT BeJieHMs 37J0pOBOTO 00pa3a KU3HH U 3a00THI O 3I0OPOBBE JAPYTHX JTIOJICH;

9. - OMBIT OKa3aHMSs IMMOMOIIN OKPY’KarolnM, 3a00ThHI O MaJbIIIaX UK MOKHUIBIX JIIOOAX

10. - omBIT caMOITO3HAHUS U caMOaHaJIn3a, OIbIT CONUAJIBHO MPHUEMIIEMOT'O CaMOBBIPAKCHU A
1 caMOopCaIn3alum.




CoaepikaHue TeM y4eOHOI0 Kypca
10 kacc
BBenenne. Mecto kypca «OO011as OM0I0THS» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCLIUIUIMH, a TAKXKE CPEIn
ouonornyeckux Hayk. Llenpb u 3a1aun Kypca. 3HaueHUe peaMeTa Ui HOHUMaHUS €IMHCTBA BCETO JKUBOTO,
B3aMMOCBSI3H Bcex yacteit onocdeps! 3emin. Cuctema >xuBoit npupoabl. LlapcTBa KuBoii pUpoIb.

Pa3nes 1. buosiorust kak Hayka. MeToabl HAy4YHOI'0 TO3HAHMS.

Tema 1.1. KpaTkas uctopus pa3sutus 6uosoruu. buonornyeckue Hayku o popme U CTpOEHUU
opranu3MoB. Crucremarrka. DBOJIIOMHMOHHOE yueHue. Kiaccudukanus 610I0OTHYecKuX HayK. DTambl
pa3BUTHUSL OMOJIOTHH.

Tema 1.2. CyliHOCTb )KHU3HU U CBOMCTBA XKUBOro. OmpeneneHne Ku3Hu. XUMHUUYECKUNA COCTaB U
KJIETOYHOE CTPOEHUE OPraHU3MOB, Hacesaomux 3emnto. OOMEH BEIIEeCTB U caMOperyJisiius B
ononornyeckux cucremax. CaMoBOCIIPOU3BEACHUE; HACIEICTBEHHOCTh U H3MEHYMBOCTh KaK OCHOBA
CyILLECTBOBaHUSA KUBOM MaTepuu. Poct u pazsutne. PazapaxuMocTs. PUTMHUYHOCTE IPOLIECCOB
KUZHEJCATENIbHOCTH. JIUCKPETHOCTD U LIEIOCTHOCTD.

Tema 1.3. YpoBHU opranuzanuu KuBoi MaTepuu. Metosl OMOI0THH. Y POBHU OpraHU3aIK KUBOI
npupoiel. Mepapxust ypoBHei. MeTo1bl MO3HAHUS )KUBOM MPUPOJIBI U UX 0COOCHHOCTH.

Pazpen 2. Knerka.

Tema 2.1. Uctopus usyuenus kietku. Knerounas teopus. Knetka kak cTpykTypHas u
(GyHKIMOHAIBHAS eMHULIA )KUBOTr0. McTopus uzyuenus kietku. [Ipokapuotudeckas u
syKapuoThdeckas KiueTkd. [I[puHnunuaneHas cxema CTpoeHus KieTku. Kinetounas teopus u ee
OCHOBHBIE MTOJI0KeHUA. [leMoHcTpanus. [[puHIMNIManbHbIE CXEMBI YCTPOKWCTBA CBETOBOTO U
AJIEKTPOHHOTO MUKPOCKOTIOB. Moenu kineTku. Mukponpenaparsl KJIETOK paCTEHHM, d)KUBOTHBIX U
OJIHOKJIETOUYHBIX IprOOB. MaTepuasl, paccka3blBarolie o Onorpadusx yueHbIX, BHECIIMX BKJIAJ B
pa3BUTHE KIIETOYHON TEOPHH.

Tema 2.2. XuMHYECKUM COCTaB KJIETKU. DJIEMEHTHBIN COCTAaB KJIETKU. PacnpocTpaHeHHOCTh
AJIEMEHTOB, X BKJIaJ B 00pa3oBaHue )KMBON MaTepUu U 0ObEKTOB HEXXUBOU MPHUPOAbl. MaKpO3JIeMEHTHI,
MUKPO3JIEMEHTHI, YIbTPAMUKPO3JIEMEHTHI; UX BKJIaJ] B 00pa30BaHHE HEOPraHUYECKUX U OPTaHUYECKUX
MOJIEKYJ )KMBOTO BemlecTBa. JlemoncTpanus. Cxema (Iuarpamma) pacupeesieHns XuMuue! |CKuxX 3I1eMeHTOB
B HEXXUBOW U KUBOU MPUPO/IE.

Tema 2.3. Heopranuyeckue BelecTa kiieTku. Heoprannueckue MOJIEKysIbl )KMBOTO BEILIECTBA: BOJIA;
XUMHUYECKHE CBOMCTBA M OHnosiorudeckas posib. Cou HeOPraHMYeCKUX KUCIIOT, X BKIJIAJl B 00ECTICUCHHE
MIPOIIECCOB JKU3HEACATEIPHOCTH U MOJIepKaHNe ToMeocTaza. Pojb KaTHOHOB M aHMOHOB B 00ECIICYCHUH
MPOIIECCOB JKU3HEACATENHHOCTH. OCMOC U OCMOTHYECKOE JaBICHUE; OCMOTUYECKOE MOCTYIIJICHUE MOJICKY B
KIICTKY.

Tema 2.4. Opranuueckue BemiectBa. OOmiast xapakrepuctuka. Jlunuael. OpraHu4ecKre MOJIEKYIbI.
HuzkomonekyssipHbIe 1 BBICOKOMOJICKYISIpHBIE coequHeHus. JInmuapl: ctpoeHue, Kinaccudukamnus u
Ouosoruueckas polib

Tema 2.5. Opranuueckue BemiecTBa. YrieBoibl. benku. YrieBopl: cTpoeHre U OUOJIOTHYecKas poJib.
MoHocaxapu sl ¥ ojucaxapuabl. beakn — Ouosgoruyeckue NoJuMepsl; UX CTPYKTypHasi OpraHu3alys.
OyHKIMM OeNKOBBIX MOJIEKYIl. benku-pepmentrl. CTpyKTypbl Oesika: mepBUYHasl, BTOPUYHAs, TPETUYHA,
yeTBepTUYHasl. JleHaTypaius 1 peHatypauus 6enkoB. JlemoncTparus. O0beMHbIE MOJETH CTPYKTYPHOU
OpraHu3aiuy OMOJOrHYECKHUX MOJIUMEPOB — OEJIKOB.

Tema 2.6. Oprannyeckue Bemectsa. Hyknennossie kucnotel. JJTHK — Mosiekyibl HacaeACTBEHHOCTH.
Penynnukanus JIHK, nepenaua HacnencTBeHHON HHPOPMAIIUH U3 TOKOJIEHUS B oKoJieHue. [lepenaua
HaclleICTBEHHON MH(POPMAaLIUK U3 g1pa B IUTOIUIa3My; Tpanckpumnuus. PHK: crpykrypa u ¢pyHkuunu.
Wudopmanmonnsle, TpancnoptHele, pubocomansueie PHK. Jlemonctpanus. O0beMHbIE MOJIENN
HYKJIENHOBBIX KHCJIOT.



Tema 2.7. Dykapuotuueckas kierka. L{utomnasma. Opranonipl. DykapuoTuyeckas KieTka.
[Tna3marnyeckas memOpana u ee pynkuuu. Lluromnasma sykapruotudeckoil kieTku. OpraHnouisl
UTOIUIA3MBbI, X CTPYKTypa U GpyHkimn. Knaccudukanus opranonnos. Llurtockener. Brimouyenus, nx
3HaYeHHE U poJib B MeTabonu3Me kiaeTok. OCOOEHHOCTH CTPOCHHUS paCTUTEIbHOM KIeTKU. JleMoHCTparys.
Mopenu kinetkd. CXeMbl CTPOSHHS OPraHOUI0B PACTUTEIBHON M KUBOTHON KieToK. JlabopaTopHbie n
npakTudeckue padoTel OpraHou bl KIETKU (BUPTYAJIBHO C IOMOIIBIO MYJIBTUMEIUITHOTO PUIIOKEHUS K
yueOHuKy). [IpuroroBienue u onmcanne MUKpOIPENapaToB KIETOK PACTCHUN.

Tema 2.8. Knetounoe siapo. Xpomocomsl. KieTouHoe si1po — LEHTp yrnpaBiIeHUs
KHU3HEIEATEIBHOCTHIO KIeTKH. CTPYKTYpBI KIIETOYHOTO sifjpa: siiepHast 000JI09Ka, XpOMAaTHH
(rerepoxpomaTHH), SAPHIILIKO. XpomMocomsl. Kapuorum.

Tewma 2.9. [Ipokapuotnyeckas kierka. [Ipokaprotnyeckue kietku; popma u pasmepsl. CTpoeHue
LUATOTIIA3MbI OAKTEPUATIBHON KIIETKH; OpraHU3alus MeTaboaM3Ma y mpoKkapuoTa. [ 'eHeTuueckuii anmapar
Oaxrepuii. CiopooOpazoBanue. PazmHoxxenue. MecTo u poJib MpoKapuoT B OuolieHo3ax. JlabopaTopHbie
npakTuieckue padboTel M3ydeHue kiaeTok 0akTepuil Ha FOTOBBIX MUKpOIIpenaparax.

Tema 2.10. Peanuzanus HacneAcTBeHHOM HHGOPMALMK B KJIeTKe. [ eH, reHeTUUeCKHil KoJI, CBOMCTBA
TFeHETUYECKOTO Ko/1a. DTalbl pean3alny TeHeTH4ecKoi nH(popMaluu B KIeTKe (TPaHCKPUIILIUS U
TpaHcnsauus). Jlemoncrpanus. Tabnuua renernyeckoro kona. [Ipocrpancreennas monens JJHK. Cxema
OnocuHTe3a OenKa.

Tema 2.11. Hexnerounas ¢opma xu3Hu: Bupycbl. OcCOOEHHOCTH CTPOEHUS M pa3MHOKEHHSI BUPYCOB.
XKuzuennsiit nukin BUY. Bupychbie 3a0o1eBanus u npodunaktuka ux pacnpocrpanenus. CIIN]L u mepsl ero
npodunaktuku. Jlemonctpanus. Cxema CTpOeHus BUpyca.

Paznen 3. Opranusm.
Tewma 3.1. Opranusm — enuHoe 1ienoe. MHoroo6pasue oprann3mMoB. PazHooOpasue oprann3MoB
(OTHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPraHr3Mbl). MHOTOKJIETOUHBIN OpraHu3M Kak AUCKpETHas cucTeMa
(Tkanu, opransl). KononuaneHeie opranu3msl. JleMoHcTpanus. [Iprumepsl 0JHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 3.2. OOMeH BelIECTB U MPEBpaIllCHUE SHEPTUU. DHepreTudeckuii ooMmeH. OOMEH BEIIECTB U
MpeBpalieHue dHepruu B kietke. [lmactnueckuii u sHepreTndeckunii ooMeH. AT® kak yHUBepcaabHbII
UCTOYHUK SHEPruu. Makpospruueckue cBA3Mu. DTallbl JHEPreTUYeCKOro 00OMeHa, paciieryieHue riIoK03bI.
Hemonctparmsa. Cxema oOMeHa BEIIECTB.

Tema 3.3. [Tnactuyeckuit oomeH. @orocuntes. Tunbl nmuTaHus. ABTOTPO(BI U TETEPOTPOPHI.
®oto! lcunres. Da3sl poTocunTeza. OCOOEHHOCTH OOMEHA BEIIECTB y PACTEHUH, KUBOTHBIX U TPUOOB.
Hemonctpanus. Cxema poToCHHTE3A.

Tema 3.4. [lenenue kietku. Muto3. [enenue kiuetok. KieTku B MHOTOKJIETOUHOM OpPTraHU3ME.
[Tonsitue o auddepeHUpPoBKe KIETOK MHOTOKJIETOYHOTO Opranu3Ma. MUTOTHYECKH IUKIT: nHTepdaza,
penymukanust JJTHK; muto3, ga3sl MUTOTHUECKOTO AETIeHHs U MPeoOpa3oBaHMs XpPOMOCOM; OHOJIOTHYECKUI
CMBICJI U 3HaU€HHe MUTO3a (0ecrnosoe pa3MHOKEHHE, POCT, BOCIIOJHEHHE KIETOUHBIX TOTEPh B
(U3MOJIOTHYECKUX U TATOJIOTHYECKUX YCI0BUAX). JleMoHcTparumsa. Ourypbl MUTOTHUYECKOTO JIEIEHUs B
KJIETKaX KOpelllKa JyKa 0] MUKPOCKOIIOM U Ha cxeMme. JlabopaTopHble n nmpakTuiyeckue padotsl M3yuenue
MHUTO3a B KJIETKaX KOpeIllKa Jiyka (BUPTyaJIbHO /UM Ha TOTOBBIX IpenapaTax).

Tema 3.5. PazmHoxenue: 6ecriosioe u nmosnoBoe. CyIiHoOCTb U (POPMBI pa3MHOKEHHSI OPraHU3MOB.
becnonoe pa3MHOKeHUE pacTeHUI U KUBOTHBIX. Buipl Gecrionoro pazMHoxkeHHs. BapuaHTbl BEreTaTHBHOTO
pazMHOxeHMs1. [10J10Boe pa3MHOKEHHUE )KUBOTHBIX M PACTEHMI; FaMEThI, I0JIOBOH npoliecc. buonorndeckoe
3Ha4YeHHUe MOJI0BOro pasMHoKeHus. JlemoncTparms. CxeMbl, WITIOCTPUPYIOLIUE CIIOCOOBI BEreTaTUBHOTO
Pa3sMHOXKEHHS pacTEeHHIt; MUKpOIpenapaTsl SHIEKIETOK; GoTorpaduu, oTpaxkarolue pazHoodpasue
IIOTOMCTBA y OJIHOM Mapbl pOJAUTENIEH.



Tema 3.6. OOpazoBaHue TOJOBBIX KIIETOK. Melio3. Melio3 1 ero oTiaudus oT MuTo3a. bruonorudeckoe
3Ha4YeHue Meio3a. ['amerorenes. Dtanbl 00pa30BaHMs MOJIOBBIX KJIETOK: pa3MHOXKEHHE, POCT, CO3PEBaHUE
(meiio3) u hopMHpOBaHKE TOJIOBBIX KJIETOK. OCOOCHHOCTH CriepMaToreHe3a 1 OBOreHe3a. 3HaueHue
ramMeToreHesa.

Tema 3.7. OmnogotBopenue. OII0I0TBOPEHHUE U €T0 CYIIIHOCTh. bruosiornueckuii cMbIci
OTIOIOTBOPEHHMsI. BapraHThI O1I0J0TBOpEHMS (Hapy»KHOE, BHYTpEHHEE, IEPEKPECTHOE,
CaMOOIUI0OJOTBOPEHHE, ECTECTBEHHOE U UCKYCCTBEHHOE). OCOOEHHOCTH OIJIOJOTBOPEHUS Y PaCTECHUI.
JIBOMIHOE OILTOAOTBOPEHHUE Y TOKPBITOCEMEHHBIX.

Tema 3.8. UnauBuayanbHoe pa3BUTHE OpraHU3MOB. DOMOPHOHAIBHBIN NIepruo pa3Butus. OCHOBHbIE
3aKOHOMEPHOCTHU Jpo0IieHHs; 00pa30BaHKUE OJHOCIONHOTO 3apo/Ibliia — OJacTyibl. [acTpyssius;
3aKOHOMEPHOCTH 00pa30BaHuUsl JBYXCIONHOTO 3apojbliia — ractpyisl. [lepBuuHbIi opraHoreHes u
nanpHeimas auddepeHIupoBKa TKaHe, OpraHoB u cucteM. [locTaMOprnoHaNBHBIN MTepuo1 pa3BUTHS. DOpMBI
OCTAIMOPHOHAIBHOIO NIeproaa pa3Butus. Henpsmoe pa3BuTHe; MOJHBIN U HEMOJIHBIM MeTaMop(do3.
buonoruueckuit cmpicn pazsutus ¢ metamopdozom. [Ipsimoe passutue. Jlemoncrpanus. Tadmuiibl,
WUTIOCTPUPYIOIIHE MTPOIIECCH PAHHUX ATAloB SMOPHOHAIILHOTO Pa3BUTHS U MeTaMOp(o3a y YWIEHUCTOHOTHX,
MTO3BOHOYHBIX (KECTKOKPBIIBIX U YEIIYEKPbUIbIX, aM(uOHil); cxeMbl IpeoOpa3oBaHus OPraHOB U TKaHEH B
IpolLecce OHTO- U (hUJIOreHesa.

Tema 3.9. OnTorenes uenoBeka. PenpoaykruBHoe 370poBbe. OCOOCHHOCTH YMOPHOHATEHOTO
pa3BuTHsA YesoBeka. [Iporecchl, mMpoucXoaaIIue Ha paHHHUX dTarnax smOpuorenesa (popMupoBaHuE MOPYIIBI U
omactynsl). [Ipeammoaasiii U I0AHEIH iepuosl. Poxaenne. [locToMOproHaNbHEIN IEPHO Pa3BUTHSA:
JOPENPOAYKTUBHBINA, PEMTPOAYKTUBHBIN EPUOBI, CTAPEHUE U CMEPTh. KpuTHueckne nepruoapl OHTOTeHE3a.
BnusiHue HUKOTHHA, QJIKOTOJIS U HAPKOTUKOB HAa Pa3BUTHE 3apO/IbIlIa U PpEIpOyKTUBHOE 3I0POBbE UYETOBEKA.
Jemonctpanus. Tabauisl, WILTIOCTPUPYIOIIHNE MTPOLECCHl PAHHHUX 3TAll0OB YMOPUOHATILHOTO Pa3BUTHUS
YEJIOBEKa.

Tema 3.10. I'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX M HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH. [,
MeHnnenb- 0OCHOBOMNOJIOKHUK TeHEeTUKU. OTKpbiTHE I'. MeHneneM 3aKOHOMEPHOCTEN HACIECIOBAHUS
npu3HaKoB. OCHOBHBIC TIOHATHSI TEHETUKH (T'€H, JIOKYC, TOMO | |JIOTHYHBIE XPOMOCOMBI, TOMO3HTOTAa,
TeTEPO3UT0oTa, JOMUHAHT 24 HOCTh, PEIIECCCUBHOCTD, T€HOTHII, (heHOTHM ). [ MOpHUI0IOTHUECKHIT METO/T
M3y4YeHUs HacaeACTBEHHOCTH. JlemoHcTpalus. PogocioBHbIE BRIIAIOMIUXCS IPEICTABUTENICH KYIbTYPHI.
XPOMOCOMHBIE aHOMAJIMH Y€JI0BEKA U UX (PCHOTHUITMYECCKUE TIPOSIBICHHS.

Tewma 3.11. 3akoHOMEpHOCTH Hacle0BaHUA. MOHOTHOpUIHOE CKpelBanue. MOHOTHOpHAHOE
CKkpenuBanue. JJoMUHAHTHBIC U PEIIECCUBHBIC TPU3HAKK. AJUICIIA U aJUIeNIbHBIC TeHBI. | OMO3UTOTHI 1
reTepo3uroThl. [lepBoiii 3aKkoH MeH eI — 3aK0H €IMHO00pa3us THOPUIOB TIEPBOTO MOKOJIEHHUS (TTPaBUIIO
JTOMUHUPOBaHUs). BTopoit 3akoH MeHiens — 3aKoH pacuieryieHus. 3aKoH (TUI0Te3a) YUCTOThI raMeT.
[{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpemuBaHus. JlemoHcTparus. CXeMbl CKpEIIMBaHUA,
WUTIOCTPUPYIOIIKE ONBITHI [. MeHens mo MOHOTUOPUTHOMY CKPEIIMBAHHUIO.

Tewma 3.12. 3akoHOMEepHOCTH HacheAoBaHus. JlurubpuaHoe ckpenuBanue. JJurudopuHoe
ckpeniuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOI'O HACJIeJOBaHUs TPU3HAKOB. AHAIM3UPYIOLIEe
ckpemuBanue. JlemoncTpanus. Cxembl CKpelMBaHusl, MWILTIOCTpUpYyromue onbiTel . Menaens no
JUTUOPUTHOMY CKPEIINBAHUIO.

Tema 3.13. XpomocoMmHast TeOpHUsl HACIEICTBEHHOCTH. XPOMOCOMHasl TEOPUS HACIEACTBEHHOCTH.
3axoH Moprana. ['pynna cuennenus. [Ipuunnel HapymeHus cuerieHust reHoB. JlemoncTpanusa. Cxemsl
CKPEILMBAHUS, WILTIOCTpUpYIOLIKE onbIThl T. Moprana u KpocCUHIOBEp.

Tema 3.14. COBpCMCHHBIC MMPEACTaBJICHUA O T'CHEC U TCHOMC. M. I'eHoTun kak cucrema
B3aHMOHeﬁCTBYIOMHX reHoB. B3auMoaecTBuUs ajuieIbHBIX U HeaICIbHBIX T€HOB. I[CMOHCTpaI_II/IH. CxeMbl
T'CHOMOB U I'CHOTHIIOB.



CoaepikaHue TeM y4eOHOI0 Kypca
11 kaacc

Paznen 4. Bun

Tema 4.1 Mcropus 3BosOLIMOHHBIX uael. VicTopus 3BosonnoHHbIX ujieil. 3Hauenue padot K.JIunues,
yuenus JK.b.Jlamapka, Teopun Kiobe. [Ipeanoceuiku Bo3HuKHOBeHUs yueHus UY.JlapBuHa. DBOIMIOLMOHHAsS
teopusi Y.JlapBunHa. Ponp 3BONIONMOHHON Teopuu B (OPMHUPOBAHWU COBPEMEHHOHM €CTECTBEHHOHAYYHON
KapTUHBI MUpA.

Tema 4.2 CoBpeMeHHOE 3BOIIOLMOHHOE ydeHue. Bua, ero kpurepuu. llomymsuust - cTpykTypHas
€IMHHULIA BUJA, EUHUIIA SBOJIIOLMHU. J[BIKYIIIME CHUJIbI SBOJIIOIMM: MYTAllMOHHBIA IPOLECC, MOMYIISILIUOHHBIE
BOJIHBI, M30JIALIMS, €CTECTBEHHbIH OTOOp; HUX BIMAHME Ha TEeHO(QOHA momymsauuu. JIBmxymmii u
CTaOMIM3UPYIOUIUI €CTECTBEHHBIH OTOOp. AjanTanus OpPraHu3MOB K YCIOBHSIM OOWTaHUSI KakK pe3yjabTaT
NEHUCTBUSL €CTEeCTBEHHOTo oTOopa. BumooOpazoBanue kak pesynbrar HBodtoiud. CrnocoObl U MyTH
BH1000pazoBanus. CoxpaHeHHWEe MHOTOoOpas3usi BHAOB KaK OCHOBA YCTOWYMBOTO pa3BUTHUS OuoC(epsl.
['maBHBIE HampaBJEHHUS SBOJIIOIMOHHOTO Tpoliecca. buosiorudeckuid mporpecc M OMOJIOTMYECKUN perpecc.
[IpuunHbl BeIMUpaHUs BUAOB. JloKa3aTenbCTBA ABOJIIOLUK OpraHuyeckoro mupa. Jlaboparopueie paboTsl: 1.
Ornucanue ocobeit Bua mo Mop@osIorTuueckoMy Kputeputo. 2. BrIsBieHHE TPUCTIOCOOJICHUI OPraHUu3MOB K
cpene oOnTaHusI.

Tema 4.3 IlpoucxoxaeHue xu3Hu Ha 3emiie. Pa3BUTHE MPENCTABICHUHA O BO3HMKHOBEHUHU JKH3HU.
Omneitel @.Pequ, JI. ITacTepa. ['unoressl nponcxoxaeHns )u3HA. COBpEMEHHBIE B3IJIAIbl HA BOZHUKHOBEHUE
*u3HU. Teopust OnapuHa -XonaeiiHa. Y CI0KHEHHE JKUBBIX OPraHU3MOB Ha 3€MJI€ B IMPOLECCE DBOJIOIUU.
JlabopaTopHbie paboThI: 3. AHAIM3 U OIICHKA PA3JIMYHBIX TUTIOTE3 TIPOUCXOKICHUS KUZHHU.

Tema 4.4 [IpoucxoxaeHue denoBeka. [ MImoTe3pl mponcxoxaeHns denoseka. [lonoxkeHne yenoBeka B
CUCTEME JKUBOTHOTO MHpa. JloKa3aTenbCcTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIIUMHU KUBOTHBIMU. DBOIIOLUS
yenoBeka. [Ipoucxoxenre yenmoBeueckux pac. BumoBoe ennHcTBO yenoBedecTBa. JlabopaTtopHas pabdora: 4.
BrisiBnenue npu3HAaKoB CXOJCTBA 3apOJbILICH UeIoBeKa U APYrMX MIIEKOMHUTAIOMIUX KaK JOKa3aTelbCTBO MX
poJCTBa.

Pa3nen 5. dxocucrembl

Tema 5.1 DOxonormueckue (aktoppl. Opranusm u cpema. Ilpeamer u  3agadd  SKOJIOTHH.
Dkonoruueckue (akTopbl, UX 3HAYCHHE B XKU3HU OpraHu3MoB. buojormueckue puTMbl. 3aKOHOMEPHOCTH
BIIUSIHUSL SKOJIOTHUECKUX (PAKTOPOB HA OPraHU3Mbl.. MEKBUIOBbIE OTHOIICHUS: MAPA3UTU3M, XUIIHUYECTBO,
KOHKYpeHIIUs, 6 cuMOnO03.

Tema 5.2 Crpkyrypa skocucteM. BuoBass U mpoCTpaHCTBEHHasi CTpyKTypa 3kocuctem. llumieBbie
CBSI3H, KPYrOBOPOT BEILIECTB W MPEBpAIICHHs] SHEPruu B dKocucTeMax. [IpuumMHBI YCTOMYUBOCTH U CMEHBI
skocucteM. VckyccTBeHHbIE cooOmiecTBa — arpoleHo3bl. JleMoHcTpanuu: MexXBUIOBbIE OTHOLICHUS:
MapasuTU3M, XHUIIHUYECTBO, KOHKYpPEHIUS, CUMOMO03. SpycHOCTh pacTHTENsHOro coooOiecTBa. [luieBbie
LeNu U CeTH. DKoJOornueckas mupamuga. KpyroBopoT BeIIECTB U MPEBpAIllEHUS SHEPTUU B SKOCHCTEME.
Dkocucrema. ArposkocucreMa Jlaboparopnas padota: 5. CocTaBieHue cXeM Iepeaadr BEllecTBa U SHEPTruu
(Tienelt muTaHus) B SKOCHCTEME.

Tema 5.3 buocdepa- riobanbHas skocucteMa. buochepa — rimobanbHas skocuctema. CoctaB u
cTpykTypa Omocdepnl. Yuenue B. W. Bepuaackoro o 6uocdepe. Ponb kuBbIX opranusMoB B Ouocdepe.
buomacca 3emnu. bruosnoruueckuii kpyroBopoT (Ha puMepe KpyroBopoTa BOJIbl M YIJIEpOIa).

Tema 5.4 buocdepa u yenosek. buochepa u uenosek. ['mobanpHbIe FKOIOTHUECKHE TIPOOIEMBI U ITYTH
ux pemeHud. IlocnencTBust nesATeNbHOCTH 4YelOoBEKa s OKpykaromed cpensl. lIpaBuna moseneHust B
IpUpoAHOH cpee. OXpaHa IPUPOIbl U PALIMOHAIIBHOE MCIIOIb30BAHUE IPUPOIHBIX PECYPCOB.



IInanupyemble pe3yJIbTAThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JlesitensHOCTh  00pa30BATENBHOTO yUpexkaeHUus oOmiero oOpa3oBaHUS B OOy4CHHH OWOJOTHH B
cpenHeil (NONMHOM) IIKOJIE MOJDKHA OBITH HAmpaBiieHAa Ha JOCTHD)KEHHE OOYJaroIMMUCS —CIIEAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB!
- peaju3aliy 3TUYECKUX YCTAaHOBOK IO OTHOMICHUIO K OMOJIOTMYECKHM OTKPBITHSM, WCCIEAOBAHUAM U UX
pe3yabpTaTam;
- NPU3HAHUSA BBICOKOW IEHHOCTH >KM3HHM BO BCEX €€ MPOSIBICHHSX, 3/JI0POBBbS CBOET0 M APYIHX JIIOJCH,
peajin3aluy yCTaHOBOK 3/I0pOBOr0 00pasa »KHU3HU;
- c(OPMHPOBAHHOCTH IMO3HABATEIHHBIX MOTHBOB, HAIPABJICHHBIX HA TOJYYEHHUE HOBOTO 3HAHUS B OOJIACTH
Ouoyoruu B CBSA3M C Oyaymeill npodeccHOHaIbHON JEATeNbHOCTBIO WM OBITOBBIMH IpoOJIeMamH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3/I0POBBS M KOJIOTHIECKOI 6e301MacHOCTH.

MertanpeaMeTHbIMU Ppe3yJbTaTaMH OCBOCHHUS BBITYCKHUKAMHU CTapIIed IIKOJIBI IPOTPaMMBI IO
OMOJIOTHH SIBJISIFOTCSL:
- OBJIAJICHHE COCTAaBJISIOMIMMHU HCCIENOBATEIHCKONW M TPOEKTHOM NEATENFHOCTH, BKIIOYAs YMEHHsS BHJIEThH
npo0sieMy, CTaBUTh BONPOCHI, BBIBHTATh THIIOTE3BI, JTaBaTh ONPEACICHUS MOHSATHHA, KIacCU(PHUIMPOBATH,
HaOJI0/1aTh, TMPOBOJUTH SKCIEPUMEHTHI, JENaTh BBIBOABI W 3aKIIOYCHHS, CTPYKTYpUPOBATh MaTephall,
OOBSICHATD, IOKa3bIBATh, 3AIIUIIATH CBOU HJICH;
- yMeHue paloTaTb C pa3HbIMM HMCTOYHHMKAMH OHOJIOTMYECKON HHQOpMAIMU: HAXOJUTh OHOJIOTMYECKYIO
WHOOpPMAIIMIO B  PA3UYHBIX HCTOYHHKAX (TEKCTe Y4YeOHHMKA, HAYYHO-TIONYJISAPHOW JIUTEpaType,
OMOJIOTMYECKUX CJIOBAPSAX M CIPABOYHMKAX), AaHAIM3UPOBATH U OLIEHUBATh MH(OPMaAIUIO, IPe0Opa3oBbIBATh
nH-(hOpMaIUIO U3 OJHON (POPMBI B APYTYIO;
- CITOCOOHOCTP BBIOMPATH IIETIEBBIC 1 CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX M IMTOCTYIKAX 110 OTHOIIICHHIO
K KHUBOH TIPUPOJIE, 3TOPOBBIO0 CBOEMY M OKPYXKAIOIIHX;
- YMEHHE aJIcKBATHO HCIIOJIb30BATh PEUEBBIC CPENCTBA ISl JAUCKYCCHHM W apTyMEHTAIlMH CBOEH TO3HINH,
CpaBHUBATH pa3HbIe TOUKH 3PEHHSI, ApTYMEHTHPOBATH CBOKO TOUKY 3PEHHSI, OTCTAUBATh CBOYO ITO3UIIHIO.

IIpeameTHbIe pe3yabTaThI
Yyamuicst JOJDKEH:
- XapaKTepu30BaTh BKJIAJ] BBIIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJOIMUYECKON HAYKU;
- XapaKTepu30BaTh Pojib OMOJIOrMH B (POPMUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
- OLICHMBATh BKJIaJ OMOJIOTMYECKUX TEOPUH B (JOPMUPOBAHUE COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI
MUDA;
- BBIIEJISITh OCHOBHBIE CBOMCTBA KHUBOM MPUPOJIbI U OUOJIOTHYECKUX CUCTEM;
- UMETb NpeJICTaBlIeHue 00 YPOBHEBOM OpraHn3aluy )KUBOU IPUPOIbI;
- IPUBOJUTH JJ0KA3aTEJIbCTBA YPOBHEBOW OpraHU3aluy KUBOW IPUPOIBI;
- IPEJICTABIIATh OCHOBHBIE METO/IbI M ITAIIbl HAYYHOT'O UCCIIEI0BaHMS;
- aHAJIM3UPOBATH U OLIEHUBATh OMOJOIMUYECKYI0 HHPOPMALIHIO, TOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB.
- XapaKTepu30BaTh COJEP’KaHUE KIETOYHOH TEOpHMM M NOHUMATh €€ poJjib B (POPMUPOBAHUM COBPEMEHHON
€CTEeCTBEHHO-Hayu-
HOM KapTHHBI MUDPA;
- 3HaTh UCTOPUIO U3YyUEHUS KIETKHU;
- UMETb IPEJCTABICHHUE O KJIETKE KaK LIEJOCTHON OMOIOrHYecKoi cucTeMe; CTPYKTYpHOU, (PYHKIIMOHAIBHOM
U TEHETUYECKON
€/IMHUILIE KUBOTO;
- NPUBOJMUTH JIOKA3aTENbCTBA (ApryMEHTAlLlMIO) €IMHCTBA JKUBOM M HEXMBOM MPHUPOJBI, POJICTBA KUBBIX
OpraHu3MOB;
- CpaBHHBaTh OHOJIOTMYECKHE OOBEKTHl (XMMHUYECKMH COCTaB Tel JKMBOM M HEXUBOM MPUPOABI,
9YKapHOTHYECKUE U MPOKAPUOTHUYECKHE KIETKH, KIETKU PACTEHHMH, )KUBOTHBIX M IpuOOB) U (HOPMYIHPOBATH
BBIBO/Ibl HA OCHOBE CPaBHEHHS;
- IPEJICTABIIATh CYIIHOCTh M 3HAYSHHE Mpoliecca peaanu3ali HaclIeACTBEHHOW HH(POPMALIUH B KIIETKE;
- MPOBOJIUTH OMOJIOTMUECKUE HCCIIEAOBAHUS: CTaBUTh OTBITHI, HAOMIOAATh M ONHMCHIBATh KJIETKH, CPAaBHUBATD
KJIETKH, BBIICISATD CYILIECTBEHHbIE IPU3HAKU CTPOCHHUS KIJIETKH U €€ OPraHOMJIOB;
- TI0JIb30BATHCSI COBPEMEHHOM LIUTOJIOTMYECKON TEPMHUHOJIOTHEH;
- UMETh MPEJICTABIICHUS O BUPYCaxX U MX POJIM B )KU3HU JIPYTUX OPraHU3MOB;
- 000CHOBBIBATh M COOJIOATh MEPBI NPOPHUIAKTUKH BUPYCHBIX 3a00sieBanmil (B ToM uncie BUY-undexun);
- HaXOJUTh OMOJIOTHYECKYIO HH(OPMAIIMIO B PAa3HBIX HCTOYHHUKAX, apT'yMEHTHPOBATh CBOIO TOUKY 3PEHUS;
- aHAJIM3UPOBATH U OLICHWBATH OMOJIOTMUYECKYI0 HH(POPMAIIHIO, IOIYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB.;



- UMETh TpeACTaBIeHUuEe 00 OpraHu3Me, ero CTPOCHUHU M TPOLECCAX KUIHEACATEIHHOCTH (0OMEH BEUIeCTB,
pa3MHOXKEHHE, JIeIICHNE KIETKHU, OTUIOI0TBOPEHUE ), MHOTO0Opa3uH OPraHu3MOB;

- BBIIEJATH CYIIECTBEHHbIE IPU3HAKU OPraHU3MOB (OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX), CPaBHMUBATb
Ouonorndeckue OOBEKTHI, CBOMCTBA M MPOIECCHl (IIACTHYECKUNW W IHEPreTHYeCKUil oOMeH, Oecrosioe u
M0JIOBOE Pa3MHOKEHHE, MHUTO3 U MeiH03, 3MOpPHOHAIBHBIA M MOCTIMOPHOHAIBHBIA MEPUOJ, TPSAMOE U
HENpsSMOE Pa3BUTHUE, HACIEICTBEHHOCTh U N3MEHYMBOCTh, TOMUHAHTHBIA U PEIIECCUBHBIN) M (POPMYINPOBATH
BBIBO/Ibl HA OCHOBE CPaBHEHMS;

- IOHUMAaTh 3aKOHOMEPHOCTH MHANBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB, HACJIEACTBEHHOCTH U U3MEHYUBOCTH;
- XapakTepus3oBarh cojep:kaHue 3akoHoB I'. Menpens m T. X. Moprana u noHMMaTh HX pOJb B
(hopMUpPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOI KApTHHBI MUPA;

- pemiatb 3JIEMEHTapHble TE€HETUYECKHE 3a/add, COCTaBIIATH JJIEMEHTAapHbIE CXEMbl CKpEIIMBaHUS;
I10JIb30BATHCSI COBPEMEHHOM T'€HETUYECKOM TEPMHUHOJIOTUEN U CUMBOJINKOW;

- IPUBOJIUTH JJOKA3aTeJIbCTBA POJCTBA KUBBIX OPraHM3MOB Ha OCHOBE I0JIOKEHUN T€HETUKU U IMOPHOJIOTUH;
- OOBSACHATH OTPULIATENILHOE BIMSIHUE aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEILIECTB HAa Pa3BUTHE 3apO/Iblllia
YEJIOBEKA; BIMSIHUE MYTareHOB Ha OPTaHU3M YEJI0BEKa;

- XapaKTepU30BaThb HAPYIIEHHsS Pa3BUTHUsI OPraHU3MOB, HACII€JCTBEHHbIE 3a00JI€BaHUS, OCHOBHBIE BH/IbI
MYyTaLum;

- 000CHOBBIBaTh M COONIOAATH MEpbl TNPOQPUIAKTUKA BPEAHBIX MPUBBIYEK (KypeHHUE, aJKOTOJIM3M,
HapKOMaHUs);

- BBISIBJISITh ICTOYHUKH MYTareHOB B OKPYKAIOIIEH cpesie (KOCBEHHO);

- uMeTh mnpencraBieHue o0 yuenuun H. WM. BaBuioBa o neHTpax MHOroo0pasus M NPOUCXOKIACHUS
KYJIbTYPHBIX PaCTCHHUIA;

- XapaKTepU30BaTh OCHOBHBIE METObI U JOCTHKEHHUS CENIEKIINN;

- OLIEHMBATh 3TUYECKHE AaCMEKTbl HEKOTOPBIX HCCIIENOBAHUN B 00JIaCTH OMOTEXHOJIOTUHU (KIOHUPOBAHUE,
HCKYCCTBEHHOE OILJIOIOTBOPEHUE, HAIIPABIEHHOE U3MEHEHUE TeHOMa);

- OBJIQJIEBaTh YMEHUSMHU U HAaBbIKAMM IIOCTAHOBKM OHOJIOTMYECKUX SKCIEPUMEHTOB M OOBSICHATh HX
pE3yJIbTaThI;

- HaXOJMUTh OMOJIOTUYECKYIO HH(OPMAIMIO B Pa3HBIX HCTOYHHUKAX, ApTyMEHTHPOBATh CBOIO TOUKY 3PEHUS;

Meroanyeckue 1mocoous:
e (CuornazoB B.M. bwuomorus: O6mas Owonorus 10 xmacc. ba3oBbiii ypoBeHb: ydeOHHMK/ B.M.
CuBornasos, .b. Aradonosa, E.T. 3axaposa. -M.: [Ipoda, 2016. -254 c.
e Jlpumepnas mnporpaMma cpeaHero (MmoJHOro) ooOmero oOpa3oBaHusl IO OHOJOTHM  ABTOPOB:
N.b.Aradonosa, B.1. Cusorimazoa. 2008 r.

e [lomnoga JI.A. OtkpeIThIe Ypoku O6uosnoruu: 9-11 knaccel. - M: BAKO, 2011. - 176 c.



HepCHeKTI/IBHOC TEMATHYCCKOC IIJIAHUPOBAHUC

10 xnacc (34 u)

Hcnonbs3zoBanue 000pyaoBaHUs
oOpa3oBarenbHOro neHTpa «Touka pocray

buosnorus xak Hayka. 44 JaTumk kuciopona.

MeToapl HAy4HOTO MO3HAHHUS

Knerka 134 Mukpockomn nuppoBoi, 1abopaTopHOe
000py/1I0BaHKE MO U3YYEHUIO XMMHUYECKOTO
cocTaBa KJIETOK. [ 0TOBblE MUKpOIIpEnaparshl.
TOTOBBIE MUKPOTIPETIapaThl OaKTepHii,
nabopaTopHoe 006opyaoBaHue sl GUKCALNH U
oKpairBaHus 6akrepuii o ['pamy.

Opranusm 174 HudpoBoit MUKPOCKOTI U TOTOBBIE

MUKPOIIPENapaTsl, 1a00paTopHOE
000pyI0BaHUE ISl IPUTOTOBIICHUSI
BPEMEHHBIX MUKPOIIPENapaToB. J[aTunku
kucnopoaa, pH. Habop s npenapupoBanust.
[IpuroroBiieHne BpeMEHHBIX
MHKpoIpenapaToB M3 pacTuTeIbHBIX
00BEKTOB YIOOHBI: KOPEIIKHU JIyKa perm4aToro
(Allium cepa), ropoxa nocesHoro (Pisum
sativum), 6000B koHCckuX (Vicia faba),
dbaconu oosikHOBeHHO (Phaseolus vulgaris).
biank yuéra

(beHOTUNTNYECKIX TPU3HAKOB,

KaJIbKYJISATOP.




[lepciekTHBHOE TEMATUYECKOE TUTAHUPOBAHUE
11 kanacc (34 4)

Hcnonp3oBanne 060pynoBanus o0pa3oBaTeIbHOTO
nentpa «Touka poctay

Bun 214 birank yuera CKOpOCTH POU3BOJIBHOM PEAKLUH,
cexkyHzoMep. biaank yuéra (heHOTHTUYeCKuX
IPU3HAKOB, KAJIBKYJISITOP

Okocucrema 134 Jatuuku kucnopoaa, pH, xaopua-uoHos,
OCBEILIEHHOCTH, TEMIEPATyPbl, OTHOCUTEIILHOM
BJIQXKHOCTH.

Haruuku Temnepatypsl, pH, kuciopona,
OCBEILEHHOCTH.

JlaT4MK HUTpAT-UOHOB.
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