MyHununajgbHoe 0I0/1KeTHOe 00111e00pa3oBaTe/ibHOE Yy4YpeKIeHue

IonoBckasi cpeHsisaa 001e00pa3oBaTe/bHAs MIKOJIA

VYTBEPXJAIO
SN [FomoBCKOM Col1l

PABOYASA ITPOI'PAMMA

Ipeamer BUOJIOT'UA 9 kinace «O061IMe 3aKOHOMEPHOCTHY

YpoBenb 0a30BbIil OCHOBHOTO 00111er0 00pa3oBanus, 2022/2023 y4eOHBIH 1o

Yuurear Yymaxosa JIro00Bb AneKcaHAPOBHA

KouunuecTBo yacoB: 66 yacos 3a roj; 2 yaca B HEJEIIO

VYuebnuk «buonorus 9», C.I'. MamonTos, B.b. 3axapos, U.b. AradbonoB, Mocksa, M. : [Ipoda ,
2018 r., ydeOHHUK A 001mIe00pa3oBaTEIbHBIX OpraHU3AINM, 5 — U3aHUE.

2022 rop



1. INosicHUTEJBLHAA 3aNHCKA

HopMaTHBHBIE TIOKYMEHTBI H MeTOAHYECKHE PEKOMEH/IAIHH, HA OCHOBAaHUHU KOTOPBIX pa3zpaboTaHa
pabouas nporpamma:

Pabouvas mporpamma coctaBiieHa B IIOJIHOM COOTBETCTBUH ¢ DeiepaibHbIM rOCy1apCTBEHHBIM
00pa3oBaTebHBIM CTaHAAPTOM OOIIEro 00pa3oBaHMsI, TPEOOBAHUSIMHU K PE3YJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011eT0 00pa3oBaHus, PyHAaMEHTAIbHBIM SIIPOM
COJIepKaHUsI OCHOBHOT'O O0IIET0 00pa30BaHusl, IPUMEPHON IPOTPAMMOI OCHOBHOT'O OOIIIEro
oOpa3oBaHus 0 OHONIOTHH, (DeaepaTbHOTO MepeUHs YUeOHNUKOB, 0a3UCHOTO YIEOHOTO TIaHa, aBTOPCKOMH
y4eOHOI1 MporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus «buomnorus. O0mme 3aKOHOMEPHOCTH. 9 Kitacey.
Agstop B. b. 3axapos (IIporpamma ocHOBHOTO 00111eT0 00pa3zoBanus mo 6uonoruu 5—9 kaccel.
Konnenrpuueckuii kypc). Paboune nporpammser buonorus 5-9 knaccer, coctaButens .M. [lansasesa, M.
«dpoda» 2014r.

®enepainbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @enepanun»;
DenepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIApPT OCHOBHOT'O 00111ero 00pa3oBaHus,
YTBEPXKACHHBIN NpukazoM MuHuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparnuu ot 17.12.2010
Ne 1897 (¢ u3sMeHEHUAMN);

O6pa3zoBarenbpHas IporpaMmma OCHOBHOTO 0011ero oopa3zoBanusi, (yueOnblit mian) MBOYVY Ilonosckas
COI1I na 2022/2023 yueGusiii roa; «IIpumepHbie mporpamMmbl o yueOHbIM MipenMeram. buomnorus. 5-9
kiacce». — M.: TlpocBemenue, 2011. — 64 c. — (CranmapTsl BTOporo nokosienus); Jlannast pabouas
nmporpaMma OpUeHTHpOBaHa Ha ucrnoib3oBanue yuebnuka: C.I'. MamonTos, B.b. 3axapos, 1.b.
AradonoBa, H.U. Connn «buonorus. O0mme 3aKOHOMEPHOCTH.9 Ki1ace (KOHIICHTPUIESCKUI KypC).
M.:[podha,2018

Il. MecTo npeaMeTra B y4eOHOM IVIaHe 00pa30BaTeIbHOI OPraHu3aluM.

[Tporpamma siisiercst 6a30BOiA, T. €. ONpeaeseT TOT MUHUMAJIbHBINA 00beM CojiepKaHus Kypca OMOJIOTHH
JUISL OCHOBHOM IIIKOJIBI, KOTOPBIM JOJDKEH OBITh MpeAcTaBieH B JI000W paboueil miM aBTOPCKOM
porpamme.

Cornacno yueoHOoMy minany MBOY Ilonosckas COILl Ha uzydenue npeamera «bruosorus» B OCHOBHOM
nikoJie B 9 kiacce Beiensiercs 66 9 (2 4 B Heemo).

I11. IlnanupyemMsble pe3yJibTaThl H3y4eHUs] y4eOHOI0 peMeTa.

B PE3YIbTATC OCBOCHUA KypCa ouostoruu 9 xiacca yqamueca JOJKHBI OBJIAACTh CICAYIOIIUMHA
3HAaHUAMU, YMCHUSAMU U HAaBBIKaAMH.

JINYHOCTHBIM pe3yJbTaTOM H3yUeHUs IpeaMeTa siBiseTcs (GOpMHUpPOBaHUE CIAEAYIOUINX YMEHUN U
KAaueCTB:

e Da3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e BOCIHUTaHHUE OEPEKHOTO OTHOLIEHUS K IPpUpoJie, POPMUPOBAHNE IKOJIOTMYECKOTO CO3ZHAHUS,

e IIPU3HAHUE BBICOKOH LIEJIOCTHU KU3HHU, 3[J0POBBS CBOETO U APYIUX JIOJEH;

e PAa3BHUTHE MOTMBALMM K MOJYYEHHUIO HOBBIX 3HAHWM, TaJbHEUIIEMY U3YUYEHHUIO €CTECTBEHHBIX
HayK.

e OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TPYAY;

e IIEJOCTHOTO MMUPOBO33PEHMS;

e OCO3HAaHHOCTH M YBaXUTEIBHOI'O OTHOLIEHUS K KOJUIETaM, APYTUM JIFOISAM;

e KOMMYHHUKAaTHBHON KOMIIETCHLIMU B OOLIEHUHU C KOJJIETaMHU;



e OCHOB JKOJIOTHYECKOU KYJIbTYpPBI

MeTanpeaMeTHBIM Pe3yJIbTaTOM H3yUYCHHS Kypca sIBJIsIeTCsl OPMUPOBaHUE YHHBEPCATLHBIX YICOHBIX
nevcteuit (YY)

Peryastusubie YY/I:

o CaMocTosTeIbHO OOHAPYXKHUBATh U (POPMHUPOBATEH YUeOHYIO TpobIeMy, onpeaensaTs Y 1;

o BriiBurars Bepcuu perieHus npo0ieMbl, 0CO3HaBaTh (M HHTEPIPETUPOBATh B CIIydae
HE00XO0/IMMOCTH ) KOHEUHBIN Pe3yNIbTaT, BEIOMPATh CPEICTBA TOCTHIKCHUS LIENU U3
IPEJIOKEHHBIX, @ TAKKE UCKATh UX CAMOCTOSITEIIBHO;

o CocTaBnsaTh (MHAWBUIYAIBHO WIH B TPYIIIE) IUIAH PEUICHUs IPOOIeMbI (BBIIOJIHEHUS MIPOEKTA);

o Paboras no niany, cBEpATh CBOU ACUCTBUS C LEINIBIO U, P HEOOXOAUMOCTH, UCIIPABIIATD
OLIMOKH CaMOCTOSATENBHO (B TOM YHUCIIE M KOPPEKTUPOBATH IJIaH);

e B nuanore ¢ yunrenem coBeplIEHCTBOBATh CAMOCTOSTENILHO BEIOPaHHBIE KPUTEPUU OLIEHKH.

IToznaBarenbHbie YY/I:

e AHamM3HMPOBaTh, CPABHUBATH, KIIACCH(PUIIMPOBATH (DAKTHI U SBICHUS;

e BbIABIATE NPUUMHBI U CIEICTBUS IPOCTHIX SIBICHUN;

e OcymiecTBIATh CPAaBHEHUE U KIACCU(UKAIIUIO, CAMOCTOATEIBHO BHIOUPAst KpUTEPUI /IS
YKa3aHHBIX JIOTHYECKHX OIlepaluii;

e CTpouTh JIOTHYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIIEACTBEHHBIX
CBSI3CH;

o Co3pxaBaTb cXeMaTHUECKHUE MOJIEH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

e CoCTaBIATh T€3UCHI, PA3JIMUHbIE BUBI IIJIAHOB (IPOCTHIX, CIOKHBIX U T.I1.)

e IIpeoOpa3oBbiBaTh HH(OPMALINIO U3 OJHOTO BUJIA B IpYroi (TabIuIly B TEKCT);

e OmnpenensiTh BO3MOXXHbIE HCTOYHUKHU HEOOXOUMBIX CBEJICHUN, IPOU3BOUTH TOUCK
uH(pOpMallii, aHAJTU3UPOBATh U OLIEHUBATH €€ JI0OCTOBEPHOCTb.

KommyHukaruBubie YY/I:

o CaMOCTOSTEIHHO OPraHN30BBIBATh YU€OHOE B3aUMOCHCTBHUE B IpyIIe (ONpeaensTh 001ue HelH,
JIOTOBApUBATHCA JAPYT € APYTOM);

e B auckyccun yMeTh BBIIBUHYTh ApTYMEHTHI U KOHTApPTyMEHTHI;

e YYuTBCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh OLIMOOYHOCTh
CBOETO MHEHHUS U KOPPEKTUPOBATH €I0;

o [loHuMmas mo3uLMIO IPYroro, pa3inyaTh B €r0 peuH: MHEHUE (TOUKY 3pEHus), T0Ka3aTeIbCTBO
(aprymeHTsl), pakThbl (TUIIOTE3bI, AKCUOMBI, TEOPHUH);

e YMeTh B3IJISIHYTh Ha CUTYAIMIO C UHOM MO3UIIMU U I0TOBAPUBATHCS C JIIOJJbMU UHBIX MO3ULIUH.

IIpeaMeTHBIM pe3yabTAaTOM U3yUYEHHS Kypca sIBiIsieTcsl cQOpMUPOBAHHOCTD CIEAYIOMIUX YMEHUM:
o IloHuMaTh cMBICT OHOJOTHUYECKUX TEPMUHOB;

e 3HaTh 0COOCHHOCTH KU3HU KaK (POPMBI CYIIIECTBOBAHUS MATEPHH;

e [lormmaTe poab HU3MIECKUX U XUMUUECKHX MTPOIIECCOB B JKUBBIX CUCTEMAX PA3JTMUYHOTO
MEepapXUyeCKOro YpOBHsI OpraHU3alluy;

e 3Harh pyHIaMEHTAJIbHBIE TIOHATHS OMOJIOTHH,

e IloHUMaTh CYIIHOCTH MPOIIECCOB OOMEHA BEIIECTB, OHTOT€HE3a, HACIEICTBEHHOCTH U
U3MEHYUBOCTH;

e 3HATh OCHOBHBIC TEOPUH OUOJIOTHUHU: KIETOUYHYIO, XPOMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH,
3BOJIIOIIMOHHYIO, aHTPOIOTeHe3a



. 3HATL OCHOBHEIE O6HaCTI/I MNPUMCHCHUSA 6I/IOHOFI/I‘I€CKI/IX 3HAaHUHU B MPaKTUKE CCIILCKOT'O
XO03SICTBA, B psiie OTpaciieid MPOMBIIIJIEHHOCTH, P OXPaHE OKPYKAIOLIEH Cpeibl U 310POBbsI
4eJI0BEKa;

e YMeTb NOJIb30BaTHCS 3HAHHWEM OOIIeOMOIOTMYECKUX 3aKOHOMEPHOCTEH /17151 OOBSICHEHHUSI C
MaTCpHUAIIMCTUICCKUX HOSI/IHI/Iﬁ BOITPOCOB NPOUCXOKACHUA U PA3BUTUA )KU3HHU HA 3€MJIC, a TaKKe
Pa3IMYHBIX TPYII PACTEHUM, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

o JlaBaTh apryMEHTHPOBAHHYIO OLIEHKY HOBOW MH(POPMALIUU MO0 OMOIOTHYECKHUM BOIIPOCaM;

e YMeTb paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBISTH IPOCTEHIIINE IpernapaThbl s
MHUKPOCKOITUYECKUX UCCIIET0BAHUIM;

e PemaTth reneTuueckue 3a1a4u, COCTaBIATh POJOCIOBHBIE, CTPOUTH BapUAIIMIOHHBIE KPUBBIE HA
PaCTUTCIIBHOM U JKUBOTHOM MATCPUATIC,

Hcnons3oBaTh HpI/IO6peTCHHBIe 3HAaHHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIbHOCTH U HOBCC,Z[HCBHOP'I
KHU3HU JJIA:

e coOmonieHust Mep MpoHUIaKTUKH 3a00JIeBaHNM, BBI3BIBAEMBIX PACTCHUSMH, KUBOTHBIMH,
OakTepusMu, TpudamMu U BUPyCaMHu.

e OKa3aHWs IEPBOU IMOMOIIY TPY OTPABJIICHUH STOBUTHIMHU IPHOaMU, paCTEHUSIMH, YKycax
JKHUBOTHBIX.

e  paIMOHAJLHOW OpraHW3aIH TPYJA M OTAbIXA, COOTIOCHUS MPABUJI MIOBECHUS B OKPYKAIOIIEH
cpexne.

e  BBIPAIIMBAHUS U PA3MHOXKCHUS KYJIbTYPHBIX PACTEHUHN M JOMAITHUX KUBOTHBIX, yX0/1a 32 HUMHU.

e TPOBEJCHUS HAOIOICHUI 32 COCTOSIHUEM COOCTBEHHOT'O OpraHu3Ma.

Ha u3ydenue npeamera oTBoAUTCA 2 yaca B HEJENI0, UTOro 68 u B roa. OT6op ¢popMm opranusanuu
00y4YeHHsT OCYIIECTBIISIETCS C YUETOM €CTECTBEHHO-HAYUYHOTO cojiepKaHus. bompiioe BHUMaHue
ynemnsieTcs 1abopaToOpHBIM U MPAKTHYECKUM paboTaM, MUHUMYM KOTOPBIX OMpEAENieH B KaXKI0M pa3jelne
MIpOTrpamMMBI.

IV. COILEPXAHHUE TIPOT'PAMMBI
Buosiorus. O6mme 3akoHOMepHOCTH. 9 Kiace (664, 24 B Heei0)
Beenenue (3 1)
MecTo Kypca B cucTEME €CTeCTBEHHOHAYYHbIX JMCHUIUIMH, a TakKe B Omonornyeckux Haykax. Llenu n
3a/a4M Kypca. 3Ha4eHHe IpeaMeTa Uil IOHUMaHUs €IMHCTBA BCEro )KMBOI'O MB3aMMO3aBUCHMOCTH BCEX
yacTelt ornocdepsr 3emitn.
MHOI'OOBPA3HUE ’KUBOI'O MHUPA.
YPOBHU OPTAHU3AIIMA U OCHOBHBIE CBOMICTBA
KUBBIX OPTAHU3MOB (2 u)
VYpOBHM OpraHM3alyy JKU3HU: MOJIEKYJISIPHO-TEHETUYECKUM, KJIETOYHBIM, TKAHEBBIM, OpTraHHBIMH,
OpraHU3MEHHBIN, MONYJSIMOHHO-BUIOBOH, OHMOreoleHOTH-4ecKuii U OuocdepHbiii. EnmHCcTBO
XUMHYECKOTO COCTaBa >KMBOW MAaTepUU; OCHOBHBIE TIPYMHIbl XMMHYECKHUX 3JIEMEHTOB M MOJIEKY,
oOpa3yromue XuBoe BelecTBO Ouocheprl. Kierounoe cTpoeHHE OpPraHW3MOB,HACENSIOMIUX 3EMITIO.
O6men BemiecTB M camoperyisnus B Ouocuctemax. CaMOBOCHpPOM3BENEHHE; HACIEICTBEHHOCTh H
U3MEHYMBOCTh KaK OCHOBA CYIIECTBOBaHUS >KuBoiiMaTepuu. Poct u paszsurtue. PaznpaxumocTs; GopMsl
n30upaTreabHOM  peaklUuMud OpraHM3MOB Ha  BHEUIHME  Bo3AeicTBUs.PUTMHYHOCTH  MpolieccoB
KHU3HEIEATEIbHOCTH; OMOJIOTHUECKUEPUTMBl M MX 3HaueHHe. J[MCKpPEeTHOCTh >KMBOTO BELIECTBA U
B3aMMOOTHOUIIEHHS] YaCTU M IIEJIOT0 B OMOCUCTEMAaxX. DHEPro3aBUCUMOCTh KUBBIX OPraHU3MOB; (OPMBI
notpebnenuss sHepruu. LlapcTBa >XKMBOW NPHUPOBI, KpaTKas XapaKTepUCTHKAa €CTECTBEHHONCHCTEMbI
KJIacCU(pUKallMU )KUBBIX OpraHu3MoB. BusoBoe pasHoobpasue.
JdemoncTpanus
CxeMmbl, OTpaXkaromre CTPYKTYPhI HAPCTB )KUBOW MPUPOJIBI.
IIpenmeTHble pe3yJbTaThl 00yYeHH s
VYyamuecs T10JKHBI 3HATh:



— YPOBHM OpraHU3alMH )KUBOM MAaTEpUU U HAyYHbIE NTUCLUIUIMHBI, 3aHUMAIOLIUECs U3YUCHUEM
MPOLIECCOB KU3HEEATEIILHOCTH Ha KaXKJIOM U3 HUX;

— XMUMHYECKHUH COCTaB KUBBIX OPraHU3MOB;

— POJIb XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUK OpPraHUYECKUX MOJIEKYIL;

— CBOWCTBA )XKMBBIX CUCTEM U OTJIMUME UX MPOSBICHUNA OTCXOJHBIX MPOILIECCOB, TPOUCXOISIINX B
HEKUBOU IPUPOJIE;

— 11apCTBa KUBOU MPUPO/IbI, CHCTEMATUKY U MPEJICTABUTENICH Pa3HbIX TAKCOHOB;

— OPHUEHTHUPOBOYHOE YHUCIIO U3BECTHBIX BUJOB KUBOTHBIX,

pacTeHuii, rpuOOB U MUKPOOPTaHU3MOB.

VYyaiuecs 10JKHBI YMETh:

— J1aBaTh OINPECJICHUS] YPOBHEH OpraHU3allly )KUBOTO U XapaKTepU30BaTh MPOIECCHI
KU3ZHEJEATEIIbHOCTH Ha Ka)XXI0M U3HHUX;

— XapaKTepu30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSACHATD, KaK MPOSIBIAIOTCS] CBOMCTBA )KMBOI'O HA KaX/10M M3 YPOBHEH OpraHu3aluu;

— MPUBOJIUTH KPATKYIO XapPaKTEPUCTUKY HCKYCCTBEHHON HECTECTBEHHOM CUCTEM KiTacCU(DHUKAITIH
JKUBBIX OPTraHU3MOB;

— OOBSCHATD, TOYEMY OPTaHU3MbI OTHOCAT K Pa3HbIM CHCTEMATHYCCKUMIPYIITIaM.

Pa3nen 1. CTpykTypHasi opranu3anus ;KuBbIX opranusmos (10 u)

Tema 1.1. XUMHUYECKASA OPITAHU3ALIIUA KJIETKH (2 49)

DJeMEHTHBI COCTaB KIETKH. PacrnpocTpaHEHHOCTH 3JEMEHTOB, MX BKIaJ B 0Opa30BaHUE >KUBOU
MaTepuu U OOBEKTOBHEKUBOM MPUPOJbl. MaKkpo3aeMeHThl, MUKPO3JIEMEHThI; UXBKJIaJ B 0Opa3oBaHue
HEOPraHWYECKUX M OPraHWYECKHX MOJIEKYJ XKHMBOIO BellecTBa. Heopranmdeckue MOJEKYIBI KUBOTO
BemiecTBa. Bona; e€ xumuueckue cBoicTBa W Ouosorunyeckas poib.Coiau HEOpPraHMYeCKUX KHUCIOT, UX
BKJIaJl B o0OecrieueHre MpoLEecCOB KHU3HEAEATENIbHOCTH M TMOAJepKaHue romeocTas3a. PonbKaTHOHOB U
QHUOHOB B O00ECNEYeHUH IMPOLIECCOB JKUBHENAEATENbHOCTH. (OCMOC U OCMOTHYECKOE JaBJICHUE;
OCMOTHYECKOE MOCTYIUIEHHE MOJIEKYJ B KJIeTKy. OpraHuueckue MoJIeKysbl. buonornuecknue mojuMepsl
— OeJKH; UX CTPYKTypHas opranu3anus. OyHKIHN OETKOBBIX MOJIEKYII. YTIEBObI, UX

CTpO€HUue U buosorudeckas poib. Kupbl — OCHOBHOM CTPYKTYpPHBIH KOMIOHEHT KJIETOUHBIX MEMOpaH U
uctouHuk sHeprun. JJHK — monexynel Hacnencrsennoctu. Penynnukanusa JIHK, nepenavanndopmannn
U3 TMOKoJeHus B  mokojeHue. Ilepegaua  HacnmencTBeHHOM — MHpOpManuu W3 sApa B
nutornazMy;tpanckpunius. PHK, e€ crpykrypa um ¢yskuuu. MHpopmanroHHBIE, TpaHCIOPTHBIE,
pubocomansusie PHK.

JdemoHcTpanus

OOBEMHBIE MOJIENH CTPYKTYPHOM OpraHu3aluy OMOJOTHYECKUX MOJIMMEPOB — OEIKOB U HYKJIEHMHOBBIX
KHCJIOT, UX CPaBHEHHE C MOJIEIISIMH UCKYCCTBEHHBIX TIOJUMEPOB (HAIPpUMEDP, TOJUBUHUIXIOPHIOM).
IIpenmerHble pe3yJbTaThl 00y4eHHs

VYyamuecs 10IKHBI 3HATh:

— MaKpOdJIEMEHTbI, MUKPOAJIEMEHTBI, X BKJIaJ B 00pa3oBaHHe

HEOPraHWYECKUX U OPraHUYECKUX MOJIEKYJ JKHUBOT'O BEIIECTBA;

— XMMHYECKHE CBOWCTBA M OMOJIOTMYECKYIO POJIb BOJIBI,

— POJIb KaTUOHOB U aHHOHOB B 00ECIIEUEeHUH MPOIIECCOB )KU3HEAEITETbHOCTH;

— YPOBHHU CTPYKTYPHOI OpraHu3anuu OeIKOBBIX MOJEKYT,

— MPUHIUIBI CTPYKTYPHOU OpraHu3aluu U QyHKIIUU YTI€BOIOB;

— NPUHIUIBI CTPYKTYPHON OpraHu3aliy U GYHKIUHU )KUPOB;

— cTpyKTypy HykienHoBbIX kucioT (JJHK u PHK).

VYyamuecs 10JKHbBI YMETb!

— OOBSCHATH MPUHIIUII JEHCTBUS (PEPMEHTOB;

— XapakTepu3oBaTh (QYHKIMH OCITKOB;

— OTME4YaTh SHEPIreTUUECKYIO POJIb YIJIEBOAOB U IJIACTUYECKYIO (YHKIIUIO KHUPOB.



Tema 1.2. OBMEH BEHIECTB U IIPEOBPA30OBAHUE DHEPT UM

B KJIETKE (3 1)

OOmeH BemiecTB W TpeoOpa3oBaHUE SHEPIHMM B KJETKE. TpaHCHOPT BEIIECTB Yepe3 KICTOUYHYIO
meMOpany. [1uHo- 1 parounTos. BHyTpukieTouHoe NuieBapeHNe U HAKOMJICHUE SHEPTUH; PaCIleIUIEHUe
TIII0KO03b1. BruocuHTe3 6EIKOB, KHUPOB U YITIEBOJIOB B KIIETKE.

IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYyamuecs N0KHBI yMETh:

— OIUCHIBATh OOMEH BEIIECTB U IIPEBPAILEHUE SHEPIHH B KIIETKE;

— NPUBOAUTH MOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OEIKOB.

Tema 1.3. CTPOEHUE N ®YHKIIUU KJIETOK (5 u)

[Tpokapuotuueckue kierku: ¢popma u pasmepsl. Llutomnasma GakrepuanbHON KieTku. OpraHuzarus
MeTabonu3Ma y IpoKapuoT. | 'eHeTH4ecKuii anmapar

O6akrepuil. CnopooOpazoBanue. Pa3mHoxeHme. MecTo M poiab NPOKApUOT B  OHUOLIEHO3aX.
Oykapuorudeckass kierka. lluromnazma sykapuoTHdeckod KieTKd. OpraHemibl LUTOILIA3MbI, HUX
cTpykTypa u ¢pyHkuuu. Llurockener. Bkintouenus u ux posib B Metabonusme kierok. Kierounoe sapo —
LEHTP YIPABJICHUS JKU3HEIAEATEIBHOCThIO KIETKH. CTPYKTYpbl KJIETOYHOTrO siipa: sjepHas o00JIouKa,
XpOMaTuH (TeTepoXpoMaTuH), sIPbIIKO. OCOOEHHOCTH CTPOEHUS paCTUTENBHOW KieTKu. JleneHue
kiaetok. Kietkn B MHOTOKJIeTo4HOM opranm3me. llonstue o  auddepeHIpoBKe  KIETOK
MHOT'OKJIETOYHOTO Opranu3Ma. Mutotuueckuil 1muki: uHTepdasa, pexymiaukanus JAHK; muros, dassr
MUTOTUYECKOTO JIEIECHUS U

npeoOpa3oBaHus XpoMOCOM. bronornueckuii cMpici U 3HaueHHe MUTO3a (0ecrosioe pa3MHOXKEHHUE, POCT,
BOCIIOJIHEHHE KJIETOYHBIX MOTEPh B (PU3NOJIOTHYECKUX M MATOJOTHUECKUX yCcIoBHAX). KieTounas teopust
CTPOEHHS OPTaHU3MOB.

JdemoHcTpanus

[TpuHuMNManbHBIE CXEMBI  YCTPOMCTBA CBETOBOIO M JJIEKTPOHHOIO  MHKpockoma. (Cxewmsl,
WITIOCTPUPYIOIIME METOJIbl NpenapaTUBHOW OMOXMMHUM W MMMYHOJIOTMH. Moxenn kieTku. Cxembl
CTPOCHHsI OpPraHOMJOB PACTUTEIBHOM M KUBOTHOM KJIETOK. MuKponpenaparbl KIETOK PpAacTEHUH,
KUBOTHBIX U OJTHOKJIETOYHBIX

rpuboB. OUrypbl MUTOTHYECKOIO JIEJICHUS B KJIETKaxX KOpeIllKa JyKa I0J MUKpPO-CKOIIOM M Ha CXEMe.
Marepuaisl, paccka3biBaroniue o Ouorpadusx yu€HsIX, BHECIINX BKJIA/] B Pa3BUTHE KIETOUYHON TEOPUH.
JlaGopaTtopHble H NpaKTHYeCKHe PadoThI

N3yueHne KIeTok OaKTepHii, pacTeHUH U )KUBOTHBIX Ha TOTOBBIX MUKpOIpenapaTax.

IIpenmeTHble pe3yJibTaThbl 00yUeHHs

VYyamuecs 10JKHBI 3HaTh:

— ONpPEIENECHUS MOHATHI: «TIPOKAPHOTHI», «3YKaAPUOTHI», «XPOMOCOMBI»,

«KapUOTHID», «MUTO3»;

— CTpPOEHHUE MPOKAPUOTUUECKON KIIETKU;

— CTpOEHHUE MPOKapHoT (OaKTepuu U CHHE3ENEHBIE BOJOPOCIHN (IIMaHOOAKTEpUN);

— CTPOECHUE IYKAPUOTUYECKOM KIIETKU;

— MHOrooOpasue 3yKapHoT;

— 0COOEHHOCTHU CTPOEHUS PACTUTENBLHON U KUBOTHOM KJIETOK;

— IJIaBHBIE YaCTH KJIETKHU;

— OpraHOM/]Ibl LIUTOTJIA3MBbI, BKIIOUEHHUS;

— CTaJIu¥l MUTOTUYECKOTO 1IMKJIA U COOBITHUS, TPOUCXOAIINE B KIETKE Ha KaXKIOH U3 HUX;

— MOJIOKEHUSI KIIETOUHON TEOpUHN CTPOSHHSI OPraHU3MOB;

— OMOJIOTUYECKHI CMBICII MUTO3A.

Vyamuecs 10KHBI yMETH:

— XapaKTepu30BaTh METa0OIN3M Y POKApPHUOT;

— ONHUCHIBATh TEHETUYECKUH anmapaT OakTepuii;

— OIHKCHIBATH MPOIIECCH CIIOPOOOPA30BAHUS U PA3MHOXKEHUS POKAPHOT;

— OOBSCHATHh MECTO U POJIb IPOKAPHOT B OMOIICHO3aX;



— XapakTepu30BaTh (PYHKIIMHA OPTaHOUIOB LIUTOIIa3Mbl, 3HAUCHHE BKIIOYCHUH B )KU3HEACATEIHHOCTH
KJICTKH;

— OIMCHIBATH CTPOEHUE U PYHKIIUU XPOMOCOM.

MeTtanpeamMeTHble pe3yJabTaTbl 00y4eHUs

VYyamuecs N0KHBI yMETH:

— COCTABJIATH CXEMBI ¥ TaOJIUIIBI U1l HHTETPAIMU TIOJTYYCHHBIX 3HAHUH;

— 0000111aTh 1 J1eN1aTh BHIBOJIBI IO U3YYEHHOMY MaTepHaly;

— paboTaTh ¢ AONOJHUTEIBHBIMA UCTOYHUKAMU HH()OPMAIIUK U UCIIOIB30BaTh UX JUISI TOMCKA
HEO0OXOIMMOT0 MaTepHara;

— TPEICTaBIATh U3YYECHHBIH MaTepHall, UCTIOIb3Ysl BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA,
— OOBSICHATH PUCYHKH U CXEMBI, IIPEJICTABICHHBIC B YUCOHHKE;

— CaMOCTOSITEIILHO COCTABJISITh CXEMBI ITPOIIECCOB, MPOTEKAIOIINX B KIIETKE, U «IIPUBS3BIBATHY
OTJENbHBIC MX 3TAIbl K PA3IUYHBIM KJICTOYHBIM CTPYKTYPaM;

— WUTIOCTPUPOBATHh OTBET MPOCTEHIIIMMHU CXEMAaMU U PUCYHKAMH,

— paboTaTh ¢ MUKPOCKOIIOM U U3TOTOBIISTH MMPOCTEHUIIINE MPETapaThl Ui MUKPOCKOITNYECKOTO
UCCIICIOBAHHSI.

Pa3nen 2. Pa3MHoKeHNe U MHAHBUAYAIbHOE Pa3BUTHE OPraHu3MoB (54)

Tema 2.1. PASMHOXEHUE OPI'TAHU3MOB (2 u)

CymHocTh 1 popMbl pa3MHOXKEHUs1 OpraHu3MoB. becrnonoe pazMHOXKeHHEe PAaCTEHUH U )KUBOTHBIX.
[TonmoBoe pa3MHOXKEHHE )KUBOTHBIX U PACTCHUH; 00pa30BaHME TOJIOBBIX KIIETOK,

OCEMEHEHHE U OIUI0JOTBOPEHUE. bruosiornueckoe 3HaueHue I0JI0BOr0 pa3MHOKeHUs. ['ameTorenes.
[Teproaer 00pa3oBaHUs MOJOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, CO3peBaHue (Meii03) U popMUpOBaHUE
HOJIOBBIX K1eTOK. OcOOEHHOCTH criepMaTorenesa u oporeHesa. OmiogoTBOPEHHUE.

JdemoHcTpanus

[Tnakatel, WILTFOCTPUPYIOIIKE CIIOCOOBI BET€TATUBHOIO Pa3MHOXKEHHUS TI0JIOBBIX JIEPEBBEB M OBOLIHBIX
KyJIbTyp. Mukponpenapartsl sitiekierok. @otorpaduu, oTpaxaroliie pa3sHoo0pa3re NOTOMCTBA Y OJJHOM
Hapbl pOJAUTEIEH.

IIpenmeTHble pe3yJbTaThl 00y4eHHS

VYyamuecs 10IKHBI 3HATh:

— MHoroo0pasue GopM 6ecroaoro pa3sMHOXKEHHUS U IPYIIBIOPraHU3MOB, JUIsl KOTOPBIX OHU XapaKTepHbI;
— CYILHOCTb IOJIOBOTO Pa3MHOXEHHS U €ro OMOJIOTHYECKOE3HAUEHUE;

— IIpPOLIECC TAMETOTE€HE3A;

— Mel03 U ero OMOJIOTMYECKOE 3HAUEHUE;

— CYIIHOCTb OIUIOJOTBOPEHHSI.

VYyamuecs 10KHBI yMETH:

— XapakTepu30BaTh OMOJIOTHYECKOe 3HAUECHHE OECIIONOroOpa3MHOKEHHUS;

— 00BSACHATH MPOLIECC ME03a, MPUBOJAIINNA K 00pa30BaHUIO

rarIONIHbIX TaMeT.

Tema 2.2. UHAUBUAYAJIBHOE PABBUTHUE OPTAHU3MOB

(OHTOTI'EHE3) (34)

OMOpHOHaNbHBIN Nepro pa3BuTus. OCHOBHbBIE 3aKOHOMEPHOCTH ApoOJIeHHs; 00pa3oBaHue
OJTHOCJIOMHOTO 3apo/iblilia — OIacTysbl. ['acTpyssiius; 3aKOHOMEPHOCTH 00Pa30BaHUs IBYCIOWHOTO
3apojpliia — ractpyisl. [lepBuuHblil opraHoreHes u ganpHeimas quddepeHInpoBKa TKaHEH, OpraHoB U
cucreM. [TocTamOproHanbHbIi nepuot pa3BuTus. PopmMbl NOCTIMOPHUOHATIBHOTO MIEPUOA PA3BUTHSL.
Henpsimoe pa3BuTue; moaHbIiN HEMOIHBIN MeTaMopdo3. bruomornyeckuii cMbIci pa3BUTHUSIC
metamop¢o3zoM. [Ipsimoe pazsutue. Crapenue. OOmIMe 3aKOHOMEPHOCTH pa3BUTHs. brorenernueckuit
3akoH. CXO0J/ICTBO 3apoblliel U SMOpUOHAIbHAS JUBEPTEHIINS pu3HakoB (3axoH K. bapa).
buorenernueckuit 3akon (O. ['ekkens u @. Mronnep).Padoter A. H. CeBeprioBa 06 sMOpHOHATBEHOMA
U3MEHYUBOCTH.

JdemoHcTpanus



TabmuIel, WILTIOCTPHUPYIOIIKE TIpoiiecc MeTaMop(do3a y 6eCrio3BOHOYHBIX (KECTKOKPBUIBIX U
YeNTyH4aTOKPBUIBIX HACEKOMBIX ) M MIO3BOHOYHBIX (amMpuOuii). Tabmuibl, OTpakaronuecxo/ICTBO
3apo/IbIIIel TO3BOHOYHBIX JKUBOTHBIX. CXeMBbI MPeoOpa30oBaHus OPraHOB M TKaHEW B (huioreHese.
IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYvyamuecs 10JKHBI 3HATh:

— ONpe/esieHe OHITUS «OHTOTEHE3»;

— MePUOIU3AUI0 UHANBUIYAIBHOTO PA3BUTHS;

— 3Tanbl YSMOPUOHATILHOTO pa3BUTHUA (ApOOIEHHE, TaCTPYISAIUS, OPraHOTEHE3);

— (bopMBI TOCTIMOPHUOHATILHOTO MEPUO/Ia PA3BUTHS: HEMPSIMOE PA3BUTHE, PA3BUTHE ITOJHBIM H
HEIOJHBIM MIPEBPALCHUEM;

— MPSIMOE Pa3BUTHUE;

— OuoreHeTnveckuii 3akoH J. ['ekkens u @. Mroepa;

— pabotsr A. H. CeBepiioBa 00 3MOpHOHATBHOM U3MEHYHUBOCTH.

VYyaiuecs 10JKHBI YMETh:

— ONHUCBIBATH MPOIIECCHI, TPOTEKAIOIIUE TIPU APOOITICHHH,

racTpyJsiliiy ¥ OPraHOTEHE3¢E;

— XapaKTepru30BaTh (OPMbI MOCTIMOPHOHATBHOTO PA3BUTHS;

— pa3nanyaTth COOBITHS, COMPOBOXKAAIOIINE PA3BUTHE OPraHU3Ma MIPH MTOJHOM M HETIOJIHOM
IPEBPAICHAH,

— 0OBACHATH OMOJOTUYECKHM CMBICIT Pa3BUTHS C METaMOpP(Ho30M;

— XapaKTEepU30BaTh ATAIBI OHTOTEHE3a IIPU MIPSIMOM TOCTIMOPUOHAIIEHOM Pa3BUTHH.
MertanpeameTHblie pe3yJibTaThbl 00yYeHH s

VYyamuecs 10KHBI yMETH:

— CpaBHUBATh M COMOCTABISATH MEXy COOOM 3TaIbl pa3BUTHSI )KUBOTHBIX HU3YYCHHBIX TAKCOHOMHUYECKUX
TpYyIIL;

— HCIIOJIb30BaTh UHAYKTUBHBIN U IEAYKTUBHBIN MOIXOABIIPH U3YYCHUH KPYITHBIX TAKCOHOB;
— BBISIBIISITH MIPU3HAKHU CXOJICTBA U PA3NINYMsl B PA3BUTUMKUBOTHBIX PA3HBIX TPYIIIT,

— 0000111aTh U e7aTh BHIBOJBI 10 U3YYEHHOMY MaTepuaiy;

— paboTaTh ¢ JOMOTHUTEIHHBIMUA UCTOYHIUKAMU HH(POPMAITUHN U UCTIOJIB30BaTh UX IS TOMCKA
HEO0OXOMMOTro MaTepuana;

— MPEACTaBIATh U3YUYEHHBIM MaTepHal, UCIOJIb3Ysl BOZMOKHOCTH KOMITbIOTEPHBIX TEXHOJIOTHH.

Pa3znen 3. HacjieicTBEHHOCTh M H3MEHYMBOCTH OpraHu3moB (17 1)

Tema 3.1. SBAKOHOMEPHOCTU HACJIEAOBAHMUS ITPU3HAKOB (10 4)

OtkpeiTue I'. Menaenem 3akOHOMEPHOCTEW HacIeJOBaHUs TPU3HAKOB. [ MOPHUI0TIOTHYECKUN METO/
W3YYEHHUS HACJIEICTBEHHOCTH. MOHOTUOPHUIHOE U TTONMTHOPUAHOE CKpeluBaHue. 3aKoHbl MeHaensl.
HeszaBucumoe u crienieHHOe HacleI0BaHue. | 'eHeTuuecKoe onpeieieHne noJia. ['eHoTuI Kak 1enocTHas
cucrema. BzauMoIelicTBHE aJJIEBHBIX U HEAJUIENbHBIX T€HOB BONIPEACICHUHU ITPU3HAKOB.
JdemoHcTpanus

Kaptsl xpoMmocom yenoBeka. PogocnoBHbIE BBIIAIOIIMXCATIPECTABUTENEH KYIbTYpPhl. XPOMOCOMHBIE
AHOMAJTMH YeJIOBEKan X (DEeHOTUTTNUYECKHE

MPOSIBICHUSI.

JlaGopaTtopHble H NpaKTHYeCKHe PadoThI

Pemenue reneTnueckux 3a1a4 U COCTABIEHUE POJOCIOBHBIX.

IIpeaMeTHbIe pe3yJbTaThl 00yUeHUsI

VYyamuecs J0IKHBI 3HATh:

— ONPEACIICHUS MOHITHI: «T€H», «TOMUHAHTHBIN T€H»,«PEIECCUBHBIN T€H», «IIPU3HAK», CBOWCTBOY,
«(peHOTU», KPTEHOTHIT», «HACIIEICTBEHHOCTDY, KA3MEHYHBOCTY, «MOIUGMUKAIINNY, KHOPMA PEaAKIIUN,
«MYTaIANY, «COPT», KIOPOJIA»,«ILITAMM;

— CYIIIHOCTh THOPUOIOTUIECKOTO METO/1a U3YUCHHUS HACIIEICTBEHHOCTH;

—3aKkoHEI MeHens;

— 3ak0oH MopraHa.



VYyamuecs J0JKHBI YMETh:

— UCIOJB30BaTh MPU PEUICHUH 33]1a4 T€HETUYECKYIOCUMBOJIUKY;

— COCTaBJIATh TEHOTHUIIBI OPraHU3MOB U 3aIIUCHIBATh UX TaMEThI;

— CTPOUTH CXEMBbI CKPEIIMBAHUS ITPU HE3aBUCHUMOM CIEIJICHHOM HacJieJOBaHUM, HACIEOBAHUH,
CICILUICHHOM C I10JIOM;

— CYIIHOCTh T€HETUYECKOTO ONPEACIICHUS 110J1a Y PACTCHUNHU )KUBOTHBIX;

— XapaKTepU30BaATh F'€HOTHUII KaK CUCTEMY B3aWMOJICHCTBYIOIIMX '€HOB OPraHnU3Ma;

— COCTaBJIATh IPOCTEHIINE POIOCIOBHBIC U PEIIATh TEHETHYECKUE 3a]aUH.

Tema 3.2. 3BAKOHOMEPHOCTHU UBMEHUYUBOCTU (4 4)

OcHoBHBIE ()OPMBI U3MEHUYMBOCTU. | '€HOTUTIUECKAsT U3MEHUYUBOCTh. MyTanuu. 3HaueHHE MYyTaluil JUIs
MPAKTHUKU CENIbCKOIO XO03siiicTBa U OnoTexHoioruu. KoMOMHATHBHAs M3MEHUMBOCTH. DBOJIOLMOHHOE
3HaYeHHe KOMOMHATHBHOM M3MEHUYMBOCTH. DEHOTUNIMYECKAs, WM MOIU(PHUKAIMOHHAS, W3MEHYUBOCTb.
Poub ycnoBuii BHENIHEH cpe/ibl B Pa3BUTUU U MPOSIBICHUN TPU3HAKOB U CBOMCTB.

JdemoHcTpanus

[Tpumepsl MOAMPHUKAITMOHHON H3MEHYHBOCTH.

JlabopaTopHble 1 NpakTHYeCKHE PAdOTHI

[TocTpoeHre BapHAIlMOHHON KpHBOW (pa3Mepbl JIMCTHEB PACTCHUN, AHTPONOMETPUYECKHE JIaHHBIC
yyaumxcs).

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYvyamuecs 10KHBI 3HATh:

— BHJIbI U3MEHYHUBOCTH U PA3IUYUS MEXKITY HUMH.

VYyamuecs 10KHBI yMETH:

— pacrno3HaBaTh MyTallHOHHYIO 1 KOMOMHATHUBHYIO U3MEHUHUBOCTb.

Tema 3.3. CEJIEKIIUSI PACTEHUM, )KUBOTHBIX

N MUKPOOPI'AHU3MOB (34)

LeHnTpbl NpouCcX0XIeHUs 1 MHOI000pa3us KylbTypHbIX pacTenuid. Copt, mopoja, mramm. MeTtoibl
CEJIEKIINM PACTEHHMH U )KMBOTHBIX. JOCTHIKEHUS M OCHOBHBIE HAIPABJICHUS COBPEMEHHOMN CEJIEKIINH.
3HaueHUE CEeNEKLUHU AJI Pa3BUTHUS CEIbCKOXO035IIICTBEHHOIO TPOU3BO/ICTBA, METULIMHCKON, MUKPOOHO-
JIOTUYECKOMN U IPYTUX OTPACIIEH TPOMBIIIJIEHHOCTH.

JdemoHcTpanus

CpaBHMTENBHBIN aHAJIN3 TIOPOJ] JOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUH U UX JTUKHUX
npenkoB. Komnekunu u npenaparbl COPTOB KYJIBTYPHBIX PACTEHUN, OTIMYAIOIINXCSI HAUOOIIbIIEH
IUIOJJOBUTOCTBIO.

IIpenmeTHble pe3yJibTaThbl 00yYeHHs

VYyamuecs 10JKHBI 3HaTh:

—METO/1bl CEJIEKIINH;

— CMBICJI ¥ 3HAYECHHUE SIBJICHUS T€TEPO3HCa U TOJUIUIONINH.

Vyamuecs 101KHBI yMETH:

— OOBSICHATH MEXaHU3MBI IIepeIauy IPU3HAKOB U CBOMCTB U3 MOKOJICHHUS B IIOKOJIEHUE U
BO3HUKHOBEHUE OTIMYUN OT POJUTENHCKUX (OPM Y TOTOMKOB.

MertanpeameTHbie pe3yJibTaTbl 00y4eHH s

Vyamuecs 101KHBI yMETH:

— JIaBaTh XapaKTEPUCTUKY F'€HETUYECKUX METO/I0B U3yUEeHHUsI OMOJIIOTHYECKUX 0OBEKTOB;

— paboTaTh ¢ yueOHUKOM, paboueil TeTpapio U AUJIaKTUYECKUMU MaTepuaiaMy;

— COCTaBJIATh KOHCIIEKT Maparpada yueOHUKa 10 U/MIUIOCIE U3yYeHHs MaTepralia Ha ypOKe;

— pa3pabaTbIBaTh IJIAH-KOHCIIEKT TEMbI, HCIIOJIb3YS Pa3HBIENCTOUYHUKH NH(OPMALINN;

— TOTOBUTH YCTHBIE COOOIIEHHS U TMCbMEHHbBIE pedepaThl HAOCHOBE 0000IIEHUs MaTeprana yueOHnKa
U JOIIOJHUTEILHON

JUTEPATYpPHL;

— I0JIb30BaThCsl IOUCKOBBIMU cucTteMaMu MHTepHerTa.


https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1

Paznen 4. DBoonusi xxkuBoro mupa Ha 3emue (21 1)

Tema 4.1. PA3BBUTHE BHOJIOTUH B JOJAPBUHOBCKHI TTEPHO/I (24)

Pa3Butne Ouonoruu B JoJapBUHOBCKHI nepuoa. ['ocrnoacTBO B HayKe Mpe/ICTaBIeHU 00 «M3HAYaIbHOM
11e51eco00pa3HOCTH» U HEM3MEHHOCTH >KUBOM npupoisl. PaboTe! K. JIuHHes mo cucremaTuke pacTeHUi U
JKUBOTHBIX. DBomtonimonHas teopus K. b. Jlamapka.

JdemoncTpanmst
Buorpadun yuéHbix, BHECIIMX BKJIAX B pa3BUTHE IBOJMIOUMOHHBIX uaed. XKuzup u nesrensHocTh XK. b.
Jlamapka.

4.2. TEOPUSA Y. JAPBHUHA O ITPOUCXOXKXJIEHUU BUTOB

IYTEM ECTECTBEHHOI'O OTBOPA (4 u)

[Ipennocbuiku BO3HUKHOBeHUS yueHus Y. JlapBuHa: JOCTH)KEHHS B OOJACTH €CTECTBEHHBIX HayK,
sKcrieAnMoOHHbI Matepuan Y. [lappunra. Yuenue Y.J[apBuHa 00 MCKyccTBEHHOM oTOOpe. Yuenue Y.
JapBuHa o ecrecTBeHHOM 0TOOpE. By —

pJIEMEHTapHas HBOJIIOLIMOHHAS eauHuLa. BceeoOmas uHIuBUIyanbHash M3MEHYMBOCTh U M30BITOYHAS
YHUCIIEHHOCTh MOTOMCTBA. bopb0a 3a cylecTBOBaHNE U €CTECTBEHHBIH 0TOOD.

JdemoHcTpanus

buorpadus Y. Jlapsuna. MapuipyT 1 KoHKpeTHble Haxoaku Y. JlapBuHa BO Bpems MyTEHIECTBUS Ha
Kopabie «buriby.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHUsI

VYvyamuecs 10KHbBI 3HaTh:

— MPEJICTAaBIECHUS €CTECTBOUCTIBITATENEH 10JaPBUHOBCKOMAIIOXH O CYLIIHOCTH KUBOM IPUPOBL;

— B3nisiabl K. JIMHHEd Ha cUCTEMY KUBOTO MUPA;

— OCHOBHBIE MOJIOXKEHUS 3BOOIMOHHON Teopun JK. b. Jlamapka, e€ mo3uTUBHBIE U OIIMOOYHBIC YEPTHI;
— yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOODE;

— yuenue Y. J[apBuHa 0 eCTeCTBEHHOM 0TOOpE.

VYyamuecs: 10JKHbBI yMETb:

— OIIeHUBATh 3HaueHue IBosonroHHoN Teopun XK. b. Jlamapka g pa3Butus OMOJI0TUY;

— XapaKTepu30BaTh NPEANOCHUIKH BO3HUKHOBEHUS IBOMIOLMOHHON Teopun Y. JlapBuHa;

— JIaBaTh OIpE/EICHUS MOHATUN «BUII» U IIOMYJIALINS,

— XapaKTepu30BaTh MPUIMHBI OOPHOBI 32 CYIIIECTBOBAHHUE;

— ONIpENENITh 3HaueHUEe BHYTPUBHUI0BOM, MEXBU0BON OOPHOBI 3a CYLIECTBOBAHUE U OOPHOBI C
abMOTHYECKIUMH (PaKTOpaMH CPEJIbI;

— J1aBaTh OILIEHKY €CTECTBEHHOTO 0TOOpa Kak pe3ysbTaTa O0phOBI 3a CYIIIECTBOBAHUE.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHUSA OB 9BOJIIOLIUA. MUKPO2BOJIIOLUSA (2
4)

Bun kak TreHeTMYeCKHM H30JMPOBAHHAs CHCTEMA; PENPONYKTHBHAs M30JSIIUS M €€ MEXaHU3MBI.
[TonmynAuuoHHass CTpyKTypa BHUIA; OKOJOTMYECKHE M TEHETUYECKUE XapaKTEPUCTUKU IOIYJISLHN.

[Tomynsiuust — 2JIeMEHTapHasi »HBOJIIOLMOHHAS enuHuna. Ilyth M ckopocTh BUA000pa3OBaHUS;
reorpaguueckoe ¥ 3K0JIOrHYecKoe BHI000pa3oBaHHE.
JdemoHcTpanus

CxeMbl, WUIIOCTPUPYIOIIKME TMpolecc reorpaguyueckoro BumooOpasoBaHus. JKuBble pacTeHUs W
JKHNBOTHBIC, rep6ap1/m M KOJUICKIHH, ITOKAa3bIBAOIINEC WHANBUAYAJIbHYIO U3MCHYUBOCTH U pa3H006p331/Ie
COPTOB  KYNbTYpHBIX DPAacTeHMH M TMOpPOJ  JOMAIIHUX JKUBOTHBIX, a TaKXe pe3ybTaThl
pUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUsSI U PE3YJIbTaThl BUI000Pa30BaHMS.

JlabopaTopHble U NIpaKTHYeCKHe PadoThl

N3yuenne mprucnocoO0IeHHOCTH OPTaHU3MOB K Cpejie OOUTaHus ™.

W3ydenne W3MEHYMBOCTH, KPHUTEPHEB BHIA, pPE3yJIbTaTOB MCKYCCTBEHHOro OTOOpa Ha COpTax
KYJIbTYPHBIX PACTCHUI™.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs



Yuyamuecs J0JDKHBI 3HATD:

— 3HaYeHue 3a00THI O IOTOMCTBE JIJISI BEIKHBAHMA,

— OIpEACIICHHS TOHITHHN «BUD» U «IIOMYJISLIUS»;

— CYIIHOCTh T€HETUYECKHUX MPOILIECCOB B MOIMYJISALIMIX;

— (hopMBbI BUA000pa30BaHUS.

VYyamuecs 10TKHbBI YMETh:

— OOBSCHATH IPUYMHBI Pa3ciICHUs] BUIOB, 3aHUMAIOIIUX OOIIMPHBIN apean 0OOUTaHus, Ha TOMYJISIUY;
— XapaKTepU30BaTh MPOIECC IKOJIOTHIECKOTO U Teorpauiaeckoro Bu1000pa3oBaHus;

— OIIGHUBATh CKOPOCTh BHJIOOOPA30BaHMsI B PA3IMUYHBIX CHCTEMATHYECKHX KATETOPHUSX >KHUBOTHBIX,
pacTeHUil ¥ MUKPOOPTaHU3MOB.

Tema 4.4. BUOJIOT'NMYECKUE NNOCJIEACTBUA AJAIITALIUN.

MAKPO2BOJIOLUA (3 u)

['maBHBIE HaMpaBJIeHUs YBOJIIOIIMOHHOTO Mpoliecca. bruonoruueckuit mporpecc U OMOJOTHUECKHM perpecc
(A. H. CesepuoB). [Tytu goctmkenus 6nonorudeckoro mnporpecca. OCHOBHBIC3aKOHOMEPHOCTH
9BOJIIOIMH: TUBEPTeHIIUs, KOHBEPIeHIHsI, apauienusm. [IpaBuiia 3BoIOLNN TPYIINT OPraHU3MOB.
PesynbTarsl 3BOIIOLIMU: MHOTOOOpa3Ke BUJI0B, OpraHu4ecKast 11eJ1eco00pa3HOCTh, IOCTENIEHHOE
YCIIOKHEHUE OpPTaHU3aIliH.

JdemoHcTpanus

[TpriMepBl TOMOJIOTMYHBIX U @aHAJIOTUYHBIX OPTraHOB, UX CTPOCHUS U MIPOUCXOXKICHUS B OHTOT€HE3E.
CxeMbl COOTHOIICHUS TyTEH MPOTPECCUBHON OMOIOTMUECKON SBOIIONMU. MaTepuaisl,
XapaKTEepU3YIOIIHE MIPEeICTaBUTENCH )KUBOTHBIX U PACTeHUM, BHECEHHBIX B KpacHyro KHUTY U
HaXOJSALIMXCS MOl OXPAHOW rOCy1apCTBa.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYvyamuecs 10KHBI 3HATh:

— IJIaBHbBIE HAMPABJICHUS SBOJIOIUH: OUOJIOTMYECKUN TPOrpecc U OMOIOTUYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMH: JUBEPTE€HIINIO,KOHBEPTE€HIUIO U MapalIeIn3M;

— pe3yJIbTaThl SBOJIOIHH.

Vyamuecs 101KHBI YMETh:

— XapaKTepu30BaTh MyTU JOCTHKEHUS OMOJIOTHYECKOro Iporpecca: apoMopdo3, HAN0aAaNTaLUI0 U
00I1yI0 IETeHepaIuio;

— MPUBOJIUTH MMPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.5.ITPUCITIOCOBJEHHOCTDH OPTAHU3MOB K YCJIOBUSM

BHEIITHEM CPE/IbI KAK PE3YJIBTAT JEMCTBUS

ECTECTBEHHOI'O OTBOPA (3 u)

[TpucnocoOuTenbHbIE 0COOEHHOCTH cTpoeHusl. [lIOKpOBUTENBCTBEHHAS OKpacka MOKPOBOB Tefa:
CKpBIBaloIas okpacka(oIHOTOHHAs, IBYyTOHOBAs, pacuICHSIONMIAs U Jp.); MPeocTeperaromnias OKpacka.
Mumukpus. [IpucniocoburenbHoe noBeieHne

SKUBOTHBIX. 3a00Ta 0 moroMcTBe. Pusnosniornueckue aganranui. OTHOCUTEIBHOCTH
IpUCIOCO0IEHHOCTH.

JdemoHcTpanus

Nnmoctpanuu, 1EMOHCTPUPYIOIINE CTPOCHHUE TeJla dKUBOTHBIX U PACTUTENIbHBIX OPraHU3MOB,
06ecnethanmHe BBDKMBAHUC B TUIIMYHBIX I HUX YCIIOBUAX CYIICCTBOBAHUS. HpI/IMepBI Pa3IMIHBIX
BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

OO0cyxneHre Ha MOJIENIAX POJIH MPUCTIOCOOUTETHHOTO TTOBEICHUS KUBOTHBIX.

IIpenmeTHble pe3yJibTaThbl 00yUYeHHs

VYwyamuecs 10KHBI 3HATh:

— THIBI TOKPOBUTEILCTBEHHON OKPACKH (CKpBIBAIOIIAs, MMPE0CTEPEraronias) 1 uX 3HaUCHHUE JIJIs
BbDKHWBAHUA,

— OOBSICHATH OTHOCUTEIIbHBIN XapaKTep MPUCITOCOOTICHUM;

— 0COOEHHOCTH MPUCTIOCOOUTENILHOTO TIOBEICHUS.



Vwyaruecs: JOTKHBI YMETh:
— MPUBOJUTH IPUMEPHI IPUCTIOCOOUTENBHOIO CTPOSHHUSI TeJIa, TOKPOBUTEIHCTBEHHOW OKPACKU
MOKPOBOB U MOBEJACHUS )KMUBBIX OPTaHHU3MOB.

Tema 4.6. BOSHUKHOBEHMUME KU3HU HA 3EMJIE (2 u)

Opranndeckuii MUp Kak pe3yJIbTaT 3BOJIOLNN. BO3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMIIE.
XuMHUECKUH, mpendononornyeckuii (teopus akagemuka A. M. Onapuna), OM0I0OrH4ecKuil ¥ COUaTbHbIN
JTaIbl Pa3BUTHUS )KUBOU MaTEPUU.

OuIOoreHeTHYeCKNe CBSI3U B )KUBOM MPUPOJIE; €CTECTBEHHASKIACCH (UKL

s JKUBBIX OPIraHU3MOB.

JdemoncTpanus

CxeMbl BO3HUKHOBEHHUS OJTHOKJIETOYHBIX YKapHOT, MHOIOKJIETOUYHBIX OPIraHU3MOB, Pa3BUTHUS LIapCTB
pacTeHUM U KUBOTHBIX.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs 10IKHBI 3HATh:

— teoputo akaneMuka A. 1. Onapuna o IpoucX0KIeHNH KU3HU Ha 3eMIIE.

VYyamuecs 10KHBI yMETH:

— XapaKTepu30BaTh XMMUYECKHUHA, IPeAOHOIOrHUECKIH, OMOTOIHYECKU U COLIMATIbHBIN 3Talbl pa3BUTHUS
J)KMUBOM MaTEpUH.

Tema 4.7. PA3BUTHUE )KU3HU HA 3EMJIE (5 4)

Pa3ButHe xu3HM Ha 3emile B apXEHCKYI0 M IIPOTEPO30MCKYIO 3pbl. llepBble ciienpl *U3HM Ha 3eMile.
[losiBneHne Bcex COBPEMEHHBIX THUIIOB O€CIO3BOHOYHBIX >KUBOTHBIX. I[lepBbie xopaoBble. Pa3Butue
BOJHBIX pacTeHMW. PaszBurue Xu3HUM Ha 3emile B NANE030MCKyr0 3py. IlosBnenne u sBoonus
CYXOIYyTHBIX pacTeHuil. IlamopoTHUKHM, CEMEHHblE NANOPOTHUKH, TOJIOCEMEHHBIE PACTEHMS.
Bo3HukHOBEHHE ITO3BOHOYHBIX: PBIOBI, 3€MHOBO/IHbIE, IIpecMbIKatolecs. Pa3Burue sxu3Hu Ha 3emiie B
ME3030MCKYI0 M KalHO30MCKyr0 3pbl. IlosiBleHMEe M pacnpocTpaHEHHE MOKPBITOCEMEHHBIX PacTEHUI.
Bo3nukHoBeHne mntuil v Miekonurtaroumux. llosBneHue u pasButue npumatoB. llpomcxoxaeHue
yenoBeka. MecTo dernoBeka B kHBOW mpupoje. Cucremarnyeckoe mnosiokeHue Buaa Homosapiens B
CUCTEME KMBOTHOro Mupa. IIpru3Haku M cBONCTBa 4YellOBEKa, MO3BOJISIIOIINE OTHECTHU €ro K Pa3IMYHbIM
CHUCTEMATUYECKUM TPYIINaM LapcTBa >XKMBOTHBIX. CTaauy SBOJIIOLMM YEJIOBEKA: APEBHENIINI YEJIOBEK,
JIPEBHUM 4YeNoBEeK, IepBble COBpeMeHHbIe Jtoau. CBoilcTBa 4YenoBeKa Kak OMOJIOrMYecKOro BHJA.
[TomynsuonHas cTpykTypa Buaa Homosapiens; uenoBedeckue pachl; pacooOpa3oBaHHUE; €IUHCTBO
MIPOUCXOXKACHUS pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.

JdemoncTpanus

Penponykiuun kaptun 3. Bypuana, orpaxatomux ¢ayHy u (jaopy pasinuyHBIX 3p U nepuoaoB. Cxembl
pa3BUTHUS LAPCTB JKUBOM NpHUpobl. OKaMEHENIOCTH, OTIIEUaTKN PACTEHUH B APEBHUX Hoponax. Moxenu
CKEJIETOB YeJIOBEKa U MTO3BOHOYHBIX KUBOTHBIX.

IIpenmerHble pe3yJbTaThl 00y4eHHs

VYyamuecs 10IKHBI 3HATh:

— 9Tanbl pa3BUTHUS KUBOTHBIX U PaCTEHUI B pa3JINYHbIE IEPUO/IBI CYIIECTBOBA-HUS 3EMJIH;

— JIBHKYIIUE CUITBI aHTPOIIOTEHE3A;

— CHCTEMATHYECKOE MOJI0KEHUE YETI0BEKAa B CUCTEME )KMBOT'O MUDA;

— CBOICTBA YeJ0BeKa Kak OMOJIOTHYECKOIr0 BU/A;

— JTaIlbl CTAHOBJICHHUS YeIOBeKa KaKk OMOJIOTHYECKOTO BHJIA;

— pachl YeJI0BeKa M UX XapaKTEePHbIE OCOOEHHOCTH.

VYyamuecs 10IKHbBI YMETh!

— OIKCHIBATH PA3BUTHUE )KU3HU Ha 3€MIIE B APXEHCKYIO HIIPOTEPO3OHUCKYIO 3PHI;

— ONMCBIBATh Pa3BUTHUE )KU3HU HA 3eMJIE B TAJIE030MCKYIO 3pY;

— OIHCHIBATH PA3BUTHE )KM3HU HA 3eMIIE B ME3030MCKYIO

3pY;

— OMNUCHIBATh PA3BUTHE KU3HU HA 3eMJI€ B KAWHO30MCKYIO 3pY;



— XapaKTepU30BaTh POJIb MPSIMOXOXKICHUS, PA3BUTHS TOJIOBHOTO MO3Ta U TPY/la B CTAHOBJICHUH
Yell0BeKa;

— OIIPOBEPraTh TEOPHUIO pacu3Ma.

MeTtanpeamMeTHble pe3yJabTaTbl 00y4eHUs

VYyamuecs N0KHBI yMETH:

— paboTaTh ¢ yueOHHUKOM, paboyueil TeTpa b0 U AUIAKTUYECKUMU MaTepuaiaMu;

— COCTaBIIATh KOHCIEKT Naparpada yaeOHuKa 10 W/WIIH MOCIIe U3ydeHUs

MaTepuaia Ha ypOKe;

— pa3pabaTbIBaTh IUIAH-KOHCIIEKT TEMBbI, UCIOJIB3YS Pa3HbIe HCTOUYHUKH WH(OPMAIINN;

— FOTOBUTH YCTHBIE COOOIICHUS U MUChbMEHHbIE pedepaTsl, UCTIOIb3Ys MHPOpPMAIIHIO YYeOHUKA U
JIOTIOTHUTEITbHBIX HCTOYHHKOB;

— I0JIb30BaThCsI IOMCKOBBIMU cUcTeMaMu MIHTepHeTa;

— BBINOJIHATH JIAOOPAaTOPHBIE pabOTHI MO PYKOBOJICTBOM yUHUTEIIS;

— CpaBHUBATh NPECTaBUTENICH pa3HBIX IPYII PACTEHUI U )KUBOTHBIX, JIEJIaTh BBIBOJIbI HA OCHOBE
CpaBHCHHS,

— OIICHUBATh CBOWCTBA MOPO/I JOMAITHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUN MO CPABHEHUIO C TUKUMHU
peIKaMH;

— HaxoJuTh HHPOPMAIIUIO O PA3BUTUHU PACTEHUI U KUBOTHBIX B HAYYHO-TIOMYISPHON JIUTEpATYpE,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX, aHAIM3UPOBATH M OIICHUBATH €€, IIEPEBOAUTD U3 OJTHON
¢dbopMBI B IpYTyIO;

— CpaBHUBATH M COMOCTABIISATH MEXTy COOOH COBPEMEHHBIX U HCKOITAEMbIX KUBOTHBIX N3YYCHHBIX
TaKCOHOMHMYECKUX TPYIII

— HCIIOJIB30BATh WHIYKTHBHBINA U IS yKTHBHBINA TOIXO/II IPH H3yYSCHUH KPYITHBIX TAKCOHOB;

— BBISIBIISITH IIPU3HAKHU CXOJICTBA U PA3JIUYMS B CTPOCHHUH, 00pa3e )KU3HU U MMOBEACHUH KUBOTHBIX U
YeJI0BEKa;

— 000011aTh U eTaTh BHIBOJBI 10 U3YYEHHOMY MaTepuaiy;

— MPEACTaBIATh U3YUEHHBIN MaTepHal, UCTOIb3ys BO3MOXHOCTH KOMIBIOTEPHBIX TEXHOIOTHIA.

Pa3nen 5. B3aumooTHOIIeHHsI opraHu3Ma u cpeabl. OcHOBBI 3Kos10rnu (9 )

Tema 5.1. BHOC®EPA, EE CTPYKTYPA U ®YHKIIUH (6 u)

buocdepa — xuBas o6osouka miaaHetsl. CTpykTypa 6uochepsl. KomnoneHTsl Ouocdepsl: )xuBoe
BEILIECTBO, BUI0BOM COCTaB, pa3HOOOpa3ue 1 BKJaJ B Onomaccy. BHOKOCHOE M KOCHOE BEIIeCTBO
ouocdepsl (B. U. Bepnanckuii). KpyroBopot Bemects B nmpupoje. EcrecTBeHHBIE COOOIIECTBA HKUBBIX
opranu3MoB. buoreoneHno3sl. KoMIoHEHTHI OMOT€011€H030B: MPOAYLIEHThI, KOHCYMEHTBI, PEyLIEHTHI.
buonieno3sl: BU10BOE pazHooOpasue, MIOTHOCTh MOMYJIsIni, Onomacca. Abuotuyeckue pakTopsl Cpebl.
Posib Temniepatypsl, OCBEIIEHHOCTH, BIQXKHOCTU U IPYTUX (PAKTOPOB B KU3HEAEATEIBHOCTH COOOIIECTB.
WNHTeHcuBHOCTD NEeHCTBUS (paKkTOopa Cpelpl; orpaHnuMBaoImuil pakrop. Bzaumosaeiictsue GpaxkTopon
Cpebl, IpeJeNibl BHIHOCIUBOCTH. buotndeckue ¢aktops! cpeabl. Llenu u cetn nuTanus. DKOJIOTHUECKUE
MUPaMUJIBL: yucell, buomMaccsl, s3Hepruu. CMeHa 6noneHo30B. [IpuunHbI cMEeHbI OMOIIEHO30B;
¢dbopmHpoBaHre HOBBIX coo01ecTB. PopMBbl B3aMMOOTHOIIEHUI MeX 1y opranu3MaMu. [103uTHBHBIE
OTHONICHUSI — CUMOMO03: MyTyaJu3M, Koorepalus, KOMMEeHCanu3M. AHTHOMOTHYECKHUE OTHOIICHHUS:
XHUIHUYECTBO, MMapa3suTU3M, KOHKypeHIus. HelTpanbHble OTHOIIEHUS! — HEHTpaIu3M.

JdemoHcTpanus

CxeMmbl, WITIOCTPUPYIOIINE CTPYKTYPY OHoc(hephl U XapaKTepu3yrolue e€ OTAeIbHbIe COCTaBHBIE YACTH.
Tabmuipl BUIOBOTO COCTaBa M pa3HOOOpa3us KUBBIX OpraHu3MoB Onocdepsl. CXeMbl KpyroBOpoTa
BellecTB B pupoze. KapTel, oTpaxkaromiye reoaoruyeckyo HCTOPUI0 MaTEPUKOB, PacpOCTPaHEHHOCTh
OCHOBHBIX 0MOMOB cymiu. /luapunbsmsl U kKuHOPUIBEMEL «bruocdepay. [Ipumeps! cumOno3a Mex1y
NPEJCTaBUTENISIMU PA3TIMUHBIX IAPCTB KUBOW MPUPOJIBI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

CocraBieHue cxeM Mepeiayn BEIIeCTB U SHEpruH (1iereil muTanus )™,

W3ydeHue u onrcannue 3K0OCUCTEMbI CBOEl MECTHOCTH, BBISIBIIEHHE TUIIOB B3aUMOECHCTBHSI pa3HbIX
BUJIOB B JIaHHOW dKOCHUCTEME™.



IIpeaMeTHbIe pe3yabTaThl 00y4eHUs

VYyamuecs A0JKHBI 3HATh:

— OIIpeieNIeHus TOHATHIA: «Oruochepar, «IKOIOTH», KOKPYKAIOIIas Cpeay, «cpeaa OOuTaHus»,
«IPOAYLEHTBI», «KOHCYMEHTBI», «PEIyLIEHTbI»;

— CTPYKTYPY M KOMIIOHEHTHI Onochepsr;

— KOMIIOHEHTBHI KUBOT'O BEIIECTBA U €r0 (PyHKIUH.

VYyamuecs N0KHBI yMETh:

— KJ1accu(uIuUpoBaTh IKOJOTHYECKUe (PaKTOpPbI;

— XapakTepu3oBaTh Oromaccy 3emiin, OMOJIOTHYECKYIO MTPOIYKTUBHOCTD;

— OIUCHIBATH OMOJIOTMYECKHUE KPYTOBOPOTHI BELIECTB B IIPUPOJIE;

— OOBSICHATD ACUCTBUE A0MOTHYECKUX, OMOTUYECKUX M aHTPOIIOT€HHBIX (PAKTOPOB;

— XapaKTepu30BaTh U pa3InyaTh SKOJIOTHYECKHE CUCTEMbl — OMOTreOleH03, OMOIIEHO3 U arpoLIeH03;
— PacKpbIBaTh CYIIHOCTh U 3HAUYEHUE B MIPUPOJIE CAMOPET YIS,

— OIUCHIBATH IPOLIECC CMEHBI OMOLIEHO30B U BOCCTAHOBJICHUSI IPUPOIHBIX COOOIIECTB;

— XapaxkTepu30oBaTh (HOPMbI B3aNMOOTHOIICHUH MEX/ITy OpraHM3MaMH: CUMONOTHYECKHE,
aHTUOMOTHYECKUE U HEUTpaIbHbIE.

Tema 5.2. BUOC®EPA U YEJIOBEK (34)

[IpupogHbIe pecypchl 1 X UCIOIb30BaHNE. AHTPOIIOT€HHBIE (PaKTOPBI BO3ICHCTBHS Ha OMOIIEHO3BI
(poib yesloBeKa B MPUPO/IE); MOCIIEICTBUS X035 CTBEHHON JesITeNbHOCTH YenoBeka. [Ipoliemsl
PaLMOHATILHOTO PUPOAOIOJIB30BAHNS, OXPAHBI IPUPOJIBL: 3alllUTa OT 3arpsA3HEHUM, COXpAHEHNE
JTaJIOHOB U Ia-

MSITHUKOB IIPUPO/Ibl, 00€CIIEUeHHE TPUPOJAHBIMU PECYPCAMU HACEJIEHUS TUIaHETHI.

JeMoHCTpanus

Kaprts! 3a110BeTHBIX TEPPUTOPUI HALIEH CTPAHBI.

JlaGopaTopHble U NpaKTH4YecKHe PadoThI

AHanu3 1 OlleHKa MOCIIEICTBUH 1eSTeNbHOCTH YelloBeKa B 9KocHcTeMax ™.

IIpenmeTHble pe3yJibTaThl 00y4eHUs

VYyamuecs 10JKHBI 3HaTh:

— aHTPOIOTE€HHbIE (PAKTOPHI CPEIBI;

— XapakTep BO3/I€HCTBHs YenoBeka Ha Ouochepy;

— CIIOCOOBI U METOJIbI OXPaHbl IPUPO/IBI;

— OMONOTUYECKH U COIMATIbHBIN CMBICI COXPAaHEHHUsI BUAOBOTO pa3HO0Opa3us OMOLEHO30B;

— OCHOBBI PallHOHAJILHOTO MPUPOIOTIONIb30BAHMS;

— HEUCYEPIIaEMbIE U UCUEPIIAEMBIE PECYPCHI;

— 3al0BEIHUKH, 3aKa3HUKH, Mapku Poccuu;

— HECKOJIbKO PAaCTEHHUH U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro KHHUTY.

VYyamuecs 10KHBI yMETH:

— NPUMEHSATH Ha MPAKTUKE CBEJCHHS 00 HKOJOTHUECKUX 3aKOHOMEPHOCTSIX B IPOMBIIIIEHHOCTH
CEJIbCKOM XO3SIIICTBE JIJIsl MPaBUJILHON OpraHU3aIiu

JIECOBOJICTBA, PHIOOBOJICTBA, @ TAKXKE JUIS PEILICHHsI BCEro KOMITJIEKca 3a/1a4 OXPaHbl OKPY>KaIoIIeH cpesibl
U PallMOHAJILHOTO MPUPOOIIOIb30BAHMS.

MertanpeameTHbie pe3yJibTaTbl 00y4eHH s

Vyamuecs 101KHBI yMETH:

— paboTaTh ¢ yueOHUKOM, paboyel TeTpaabio U AUJAKTHYECKUMHI MaTepualaMu;

— COCTaBJIATh KOHCIEKT naparpada yueOHuKa 10 W/WIK 1OClIe U3y4YeHUs MaTepuasa Ha YPOKeE;

— pa3pabaThIBaTh MJIAH-KOHCIEKT TEMBI, HCIIOJIb3YsI pa3Hble UCTOUHUKH UH(POPMALIUY;

— rFOTOBUTH YCTHBIE COOOIIEHUS U TUChbMEHHBIE pedepaTsl Ha OCHOBE HH(OpPMALMK U3 YUeOHUKA U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

— I0JIb30BaThCsI IOMCKOBBIMU cUcTeMaMu MIHTepHeTa;

— U30MpaTEeNTbHO OTHOCUTHCS K OMOJIOTHYECKOM HH(pOpMAIINU, COAEPIKAIIIEHCS B CPEICTBAX MAaCCOBOM
nHpopmanuu.

JInuHOCTHBIE pe3yJIbTaThl 00y4eHH s



— @opMHpOBaHUE YYBCTBA POCCUHUCKOM Ipa)1aHCKOW MACHTUYHOCTU: TATPUOTU3MA, JIIOOBH U

yBakeHHsI K OTeuecTBy, YyBCTBA TOPAOCTH 3a CBOIO Ponuny;

— OCO3HAHME y4YallUMHUCSA OTBETCTBEHHOCTH U J0Jira nepen PoauHoi;

— OTBETCTBCHHOC OTHOLICHUEC K O6y‘leHI/IIO, TOTOBHOCTB M CITOCOOHOCTE K CaMOO6pa3OBaHI/II-O;

— (opmupoBaHUE MOTUBAIIUYU K O0YUEHUIO U TIO3HAHHUIO,

— CIIOCOOHOCTD yUYaIIMXCs CTPOUTH JaJbHEHIIYI0 MHANBUIYAIbHYIO TPAEKTOPHUIO 00pa3oBaHus Ha 6a3e
OpHEHTAINK B MUPE Tpodeccrii U MPo(hecCHOHATBHBIX TPEIOUTEHHIH;,
— (popmupoOBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAYKU ¥ OOIIECTBEHHOW MPAKTUKH;

— CO6J'IIOI[CHI/Ie U IIpomaraiza ydaluMucs mpaBuil IIOBEACHUA B IIPUPOAC, UX YUaCTHEC B

IIPUPOJOOXPAHHON IE€ATEIbHOCTH;

— YMCHHUEC pCAIN30BBIBATE TCOPCTUUCCKNEC ITIO3HAHUA HA IIPAKTUKE;

— OCO3HAHME 3HAYCHUsI 00pa30BaHMsI I TOBCEIHEBHOM JKM3HU M OCO3HAHHBIN BHIOOD Mpodeccun

YdalquMHucCs;

— CITOCOOHOCTH yUYalIMXCsl TPOBOANTH pabOTy HaJ OMIMOKAMHU ISl BHECCHHUSI KOPPEKTHB B YCBAUBAECMBIC

3HAaHHA,

— MPUBUTH JIFOOOBB K IIPUPOJIE, YYBCTBO YBAKEHUS K YUEHBIM, U3YYaIOLIUM )KUBOTHBII MUp, pa3BUTh

OCTCTHUUCCKOC BOCIIPUATHUC O6H.[€HI/ISI C )KUBBIMH OpPTraHU3MaMM;

— [PU3HAHUC YHAIIUMHUCS IIpaBa KAXKIOT'0O YCJIOBCKA Ha COOCTBEHHOC APTYMCHTUPOBAHHOC MHCHHUC,
— I'OTOBHOCTb YHAIIUXCA K CaMOCTOATCIIbHBIM ITIOCTYIIKAM U aKTUBHBIM HeﬁCTBHHM Ha

IIPUPOJOOXPAHUTEIIEHOM ITOIIPUIILIE;

— YMCHHUC apIryMCHTUPOBAHHO 1 000CHOBAHHO OTCTauBaTh CBOIO TOYKY 3pCHUA,

— KPUTUYHOC OTHOIICHHE K CBOUM IIOCTYIIKaM, OCO3HAHNEC OTBECTCTBCHHOCTH 3a UX PE3YJIbTATHI;

— OCO3HAHHOC, YBAXKUTCIIbBHOC U I[O6pO)KeJ'IaTeHBHOC OTHOLICHUEC K APYIroOMYy YCJIOBCKY, €0 MHCHUIO,

MHUPOBO33PEHUIO, KYIbTYPE;

— OCO3HAaHHUC BA)KHOCTHU (1)OpMI/IpOBaHI/I5I 9KOJIOTHYECKOH KYyJIbTYPbl Ha OCHOBC IIPU3HAHUSA HCHHOCTHU

’)KM3HH BO BCEX €€ MPOABJICHUAX U HCO6XOI[I/IMOCTI/I OTBCTCTBCHHOTIO, 6epe>I<Hor0 OTHOIICHHUA K

OKpYKarolleu cpere;

— YMCHHUC CIyHIAaTh U CJIbIMIATh APYro€e MHCHUEC, BECTUAUCKYCCHUIO, YMCHUC OTICPUPOBATH (l)aKTaMI/I KakKk
IJId JO0Ka3aTCJIbCTBA, TaK U AJIsd OIIPOBEPIKCHUSA CYHIECCTBYIOIICTO MHCHUS.

PesepBHoe Bpemsa — 3 u.

V. TEMATHYECKOE INTAHUPOBAHUE

Ha3Banue pa3jienos, noapasjesioB 4 TeM ypoka JlaGopar. K-Bo
padoThI 4.

Beenenune MuorooOpasue xruBoro mupa. OCHOBHbBIE CBOWCTBA 3

JKUBBIX OPraHU3MOB

Pazgea 1. CTpykTypHasi opranu3anus »KUBbIX OPraHM3MoOB JLI.P. Nel 10
N3ydeHne KineTok 2

Tema 1.1. XuMnueckas opraHu3anus KJI€TKH OakTepuii, pacTeHU! 1 3

Tema 1.2. OO6MeH BemecTB U MpeoOpa3oBaHe YHEPTUU B KIETKE | )KUBOTHBIX HAa TOTOBBIX

Tema 1.3. Ctpoenue u pyHKIMH KJIETOK MHKpOIIpernaparax. 5

Paznes 2. PazMHOkeHHe M HHAUBHYAJIbHOE Pa3BUTHE 5

OPraHu3MoB

Tema 2.1. Pa3aMHOXX€HHUE OPraHU3MOB 2

Tema 2.2. InauBunyaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3) 3

Pa3nen 3. HaciieAcTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB JLP. Ne2 «Pemenue 17

Tema 3.1. 3aKOHOMEPHOCTH HCCIIEIOBAHUS MPU3HAKOB TeHETHYECKUX 3a1a4d U 10

Tema 3.2. 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU COCTaBJICHUE

Tema 3.3. Cenekuusi paCTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB | POJTOCIOBHBIX) 3



https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=2
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=2

JL.P. Ne 3 «M3yuenue

M3MEHYUBOCTH.
ITocTpoenue
BapHaIMOHHON KPUBOW»
Pa3nen 4. IBoaouus xxkuBoro Mupa Ha 3emJe JL.P. Ne 4, « U3yuenue 21
U3MEHYUBOCTH,
Tema 4.1. PazButie OMOJI0THH B JOAAPBUHOBCKUH TEPHOA KpUTEPUEB BUA, 2
Tema 4.2. Teopus Y. JlapBuHa 0 MPOUCXO0KIACHUU BUIAOB IyTEM | PE3YJIbTAaTOB 4
€CTECTBEHHOT'O 0TOOpa HCKYCCTBEHHOTO 0TOOpa
Tema 4.3. CoBpeMeHHbIE MPECTaBIEHUS 00 IBOJIOLINU. Ha COpPTaxX KyJIbTYPHBIX 2
Muxkpo3BOIIOLHS. pacTeHumn».
Tema 4.4. buonorudeckue MocieICTBUS aganTalliu. JLLP. Ne 5. «M3yueHue 3
MakposBosnonus MPUCTIOCOOTIECHHOCTH
Tema 4.5. IIpucrnoco6eHHOCTh OPraHu3MOB K YCIOBUSIM OpraHu3MOB K CpeJie 3
BHEIITHEW Cpe/ibl KaK pe3yJbTaT JEeHCTBUS €CTECTBEHHOTO oouTaHUY.
otbopa.
Tema 4.6. Bo3HUKHOBEHHUE KU3HHU HA 3eMIIe 2
Tewma 4.7. PazBuTue Xu3HU Ha 3emiie 5
Pa3znen 5. B3auMoOTHOIIEHUS OPraHM3Ma U Cpe/bl. JL.P. Ne 6 «CocraBinenue |9
OCHOBBIIKOJIOTHH CXEM Tepe/layul BEIIeCTB U
Tema 5.1. buocdepa, ee cTpykTypa u QyHKIUN sHepruu (uenen 6
Tema 5.2. buocdepa u genosek MTUTAHUSA ). 3
JL.P. Ne 7 «M13yuenue u
OTNUCAHUE IKOCUC-TEMBI
CBOEH MECTHOC-TH,
BBISIBIICHUE THUTIOB
B3aUMOJICVCTBUS Pa3HbIX
BUJOB B JaHHOU
HKOCHUCTEME).
HToroBasi KOHTPOJILHAsSI paGoTa 1
HUTOI'O: 66 yacos, 2 yaca — pe3epBHOE BpeMsl 66

VI. KanennapHo-remaTuieckoe NJiaHMPOBaHHUE
No | K- Haseanue tembl Hara @DaxT.
m/m | BOY MIPOB.
1 BBenenue 1u
1 Beenenue. [lpeamer u 3amaun kypca «buosorus. O61ue 3aKOHOMEPHOCTH»
MHoroo6pasue )KuBoro Mupa. Y poBHU OpraHu3allii U OCHOBHBIE CBOICTBa
YKUBBIX OPraHU3MOB
10 Paszpnen 1. CrpykTypHasi opranu3anus ;KMBbIX OPraHM3MOB
2 Tema 1.1. Xumuyeckasi OpraHu3anusi KJIeTKH
2 XuMunyeckast opranusanus kietku. Heopranmueckue BeniecTsa, BXOIAIIUE B
COCTaB KJIETKH.
3 Opranudeckue BEIECTBA, BXOASIINE B COCTAB KIETKU
3 Tema 1.2. O0OMeH BeniecTB U Npeo0pPa3oBaHMe JHEPTHH B KJIETKe
4 [Tnactuueckuii oOMeH. brocunres 6enKoB.
5) Dueprerudeckuit ooMeH. CriocoObl MUTaHUS




Tema 1.3. CTpoeHue U GyHKIHNH KJIETOK

6 OO6mwmit Tutan ctpoeHus KieTku. [IpokapruoTnyueckas KieTka.
7 Oykapuorudeckas kierka. [{uromasma./ladbopaTopnast padora Nel
«3yueHue KIeToK OaKTepHii, pacTeHUH U )KUBOTHBIX Ha TOTOBBIX
MHUKpOIpenaparax»
8 DykapuoTuyeckas Kierka. SAapo.
9 JleneHue KICTOK.
10 Knerounas treopust crpoeHust opranu3smMoB. Bupycsl
11 Cucremaru3zanus 3HaHUN 10 pazaeny «CTpoeHne  PyHKINH KIECTOK»
5 Pa3znen 2. Pa3MHOkKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB
2 Tema 2.1. Pa3MHOKeHHe OPTaHU3MOB

12 PasMHOXEHUE 1 MTHAMBUAYAIBHOE pa3BUTHE. becionoe pa3sMHOKEHHE.

13 [TonoBoe pazmHokeHue. Pa3BuTue NoJ0BBIX KIETOK
3 Tema 2.2. UnuBuayaibHOE Pa3BUTHE OPTAHMU3MOB (OHTOT€HE3)

14 WnauBuayanbHOE  pa3BUTHE  OPraHU3MOB. OMOpPUOHAJIBHBIM  HEpUOJ
pa3BUTHUA

15 [TocTaMOprOHAJIbHBII IEPUOJT PA3BUTHS

16 Cucrematuzanus 3HaHHM 10 TemaMm «Pa3MHOXeHHWE WHIUBUIYATbHOE
pa3BuTue OpPraHU3MOBY. OO6mmue 3aKOHOMEPHOCTH pa3BUTHSL.
buoreneTnyeckuil 3aKoH.

17 Pa3nen 3. HaciieAcTBEHHOCTh U MI3MEHYHUBOCTH OPraHU3MOB
8 Tema 3.1. 3aKOHOMEPHOCTH HCCJIEJOBAHHUS NPU3HAKOB

17 3aKOHOMEPHOCTH Hacje10BaHusl Npu3HaKoB. OCHOBHBIE MTOHSTHS T€HETHKHU.

18 ['n6puaonaoruyeckrii METOA 3y4eHMs HaclleJOBaHUs IPU3HAKOB.

19 ITepBerit 3akoH Menensi.

20 Bropoii 3akoH MeHenst. 3aKkOH YUCTOThI TaMeT

21 Tperuit 3akon MeHnensi. AHAIU3UPYIOIIEe CKPEITMBAHKE.

22 CuenneHHoe HacleJOBAHUE NPU3HAKOB

23 I'enetnka mnona. HacnenoBaHue TPU3HAKOB, CIEMJIEHHBIX C IOJIOM.
B3anmoneicTsrue reHoB

24 CucremaTtuzanus 3HaHUN «3aKOHOMEPHOCTH HACJIEOBAHMSI IPU3HAKOBY»

4 Tema 3.2. 3aKk0oHOMEPHOCTH U3MEHYMBOCTH 1(

25 HacnencTBenHas (reHOTUIIMYECKas) U3MEHUHUBOCTh

26 HenacnencrBennas (peHoTHIIMYECKAast N3MEHYUBOCTB)

27 Pounb yciioBuil BHEIIHEN CPEbl B Pa3BUTUU U NPOSIBIIEHUH NTPU3HAKOB.

28 CucreMaru3anus 3HaHUM 10 TeMe «3aKOHOMEPHOCTH U3MEHYHUBOCTH

3 Tema 3.3. Cenrekuusi pacTeHU, ;)KHBOTHBIX H
MHKPOOPraHU3MOB

29 I{enTpbl MHOr00Opa3us U NPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.

30 CeneKkusi paCTeHUI 1 )KUBOTHBIX.

31 Cenexuus MHKPOOPTraHU3MOB. 3HAUEHHUE CEJNEKIUH UId Pa3BUTHS Ui
CEJIbCKOXO035MCTBEHHOTO ITPOU3BOJICTBA M IPOMBIIIIEHHOCTH.

21 Pasznea 4. IBosronus ;KkMBOro Mupa Ha 3emJie
2 Tema 4.1. PazpuTne 0M0J10ruM B 101aPBUHOBCKHUI MEPHOJL

32 Pazputue Ouosorum B JoAapBUHOBCKMU  mepuoa.  CraHOBIEHHE
CUCTEMATHUKH.

33 OpomononHas teopus JK.b. Jlamapka




Tema 4.2. Teopust Y. /lapBuHAa 0 NPONCXO0KACHUH BHIOB IIYT€M eCTECTBEHHOI0 0TO0pa

34 Hay4Hble 1 colmaibHO-3KOHOMHUYECKUE MPEANOCHUIKA BOSHUKHOBEHUS
teopuu Y. JlapsuHa.

35 VYyenue Y. JlapBuHa 00 ecTeCTBEHHOM 0TOODE.

36 Yyenne Y. JlapBrHa 0 HCKYCCTBEHHOM OTOOpE.
Tema 4.3. CoBpemeHHbIe npeacTaBeHust 00 3B010nuH. MUKPO03BOJIIOIUS.

37 Bupn, ero kputepuu u ctpykrypa.Jl.P. Ne 4. « I3ydueHne u3aMeHYHUBOCTH,
KPUTEPHEB BUJA, PE3Y/IbTaTOB HCKYCCTBEHHOI'O 0TOOpa Ha copTax
KYJBTYPHBIX PACTCHUI»

38 DJeMeHTapHbIC BOJIOIMOHHBIE (PAaKTOPBHI.

39 ®DopMBI €CTECTBEHHOT'O O0TOOpA.

40 I'1aBHbIE HaIIpaBJIEHUS YBOJIIOLIMH.

41 THIIBI PBOJIIONMOHHBIX U3MEHEHHUI.

42 Cucremaru3zanus 3HaHUH 110 TeMe «CoBpeMEHHBIE MPEICTaBICHUS 00
9BOJIIOLIUNY
Tema 4.5. IIpucnoco01eHHOCTh OPraHM3MOB K YCJI0BUSIM BHELIHeH cpelbl KaK pe3yJbTar
JAelicTBHS eCTeCTBEHHOI0 0THOpA.

43 [TpucnocoOuTenbHble 0COOEHHOCTH CTPOSHHUS U MOBEIEHUS )KUBOTHBIX. JI.P.
Ne 5. «3ydeHune npucrnoco0IEHHOCTH OPraHU3MOB K CpeJie OOMTaHUSD.

44 3a00Ta 0 MOTOMCTBE

45 DU3HOJOTMYECKHE aJallTAlluH.
Tema 4.6. BosHnkHOBeHHe :KU3HU Ha 3emure.

46 CoBpeMeHHbIE NPECTABIICHUS O BOSHUKHOBEHUH )KU3HHU.

47 HauanbHble oTansl pa3BUTHS )KU3HU.
Tema 4.7. PazBuTHe :xu3HU Ha 3emJie.

48 JKW3Hb B apXeMCKyI0 U IPOTEPO30MCKYIO IPBI.

49 JKu3Hb B aneo30MCKyIo 3py.

50 JKu3Hb B ME3030HCKYIO ADY.

51 2Ku3Hb B KaitHO30MCKYIO 3py.

52 ITpoucxoxaeHne yenoBeka.

53 CucreMaTu3alys 3HaHUHU 10 pa3zeny « IBOIIOIMS )KUBOIO MUpa Ha 3eMJIe»
Pa3nes S. BzanmooTHOmeHusi opranusmMa u cpeabl. OCHOBBIIKOJIOTHH
Tema 5.1. buocdepa, ee cTpykTypa u pyHKIIHH

54 Crpykrypa 6uochepsl. KpyroBopor BemecTs B mpupoe.

55 Hcropus hopmMupoBaHus IPUPOIAHBIX COOOIIECTB )KUBBIX OPraHU3MOB.
buoreoneHo3b! 1 OHOIEHO3BI.

56 AbGuotnueckue GakTopbl. UHTEHCUBHOCTH NeCTBHS (JAKTOPOB CPEbI.

57 Buotnueckue dakropsl cpensl. Tumsl cBsizelt MeXAy OpraHM3MaMy B
6uonenose.JI.P. Ne 6 «CocraBienue cxeM nepesayu BeIEeCTB U SHEPTUn
(ueneil muTaHus)».

58 B3aumooTHomeHus Mmexxay opranuzmamu. CuMOHM03: MUKOPH3a,
HaXxJIeOHMYECTBO, KBAPTUPAHCTBO.

59 B3aumooTHOLIEHUS MKy OpraHu3MaMu. AHTHONO3: XUITHUYECTBO,
KaHHUOAIM3M, napazuTusM, KoukypeHus.JI.P. Ne 7 «/3y4yeHue u onucanue
HKOCHCTEMBI CBOEH MECTHOCTH, BBISBIIEHUE TUIIOB B3aUMOJEHCTBHSI pa3HbIX
BUJIOB B JAHHOM 9KOCHCTEME.

60 Cucremaru3zanus 3HaHUH 110 TeMe «bruocdepa, ee cTpykrypa u QyHKIHI»
Tema 5.2. buocdepa n yesoBek

61 [TpupoaHbie pecypchl U WX HCTOJIb30BaHUE.

62 IlocnencTBys XO35IMCTBEHHOM NEATEIBHOCTH YEJIOBEKA IS OKPYKAIOIEH




Cpepbl.

63 OxpaHa IpUPOJIbI K OCHOBBI PAIMOHATIBHOTO TPUPOIONOIB30BAHHSL.
64 HToroast KOHTpOJIbHAs paboTa

65- Oxpana NpHUPOJIBl K OCHOBBI PALMOHATBHOTO IPUPOIOIIOIE30BAHHSI.
66

PACCMOTPEHO COI'JTACOBAHO
Ha Metogudyeckom CoBeTte 3amecTturenb aupekropa MbOY
31 aBrycra 2022 r. [Tommosckoit COLL
ITporoxoia Ne 1 3acenanus M C ,_,/ W/H.H. JlemMyeHKO

or 31 aBrycra 2022 T. 31 aBrycra 2022 T.
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