PaGouas nporpamma
OCHOBHOT'0 00111er0 00pa30BaHUsA MO OMOJIOTHH
9 kaacc
Pazgen 1. llosicHuTeILHAS 3aIIHCKA

PabGouass mporpamMma cocTaBieHa B TOJHOM cooTBeTcTBHH ¢ DenepanbHbIM
roCy/IapCTBEHHBIM  OOpa30BaTEeNbHBIM  CTaHAAPTOM  OCHOBHOTO  o0miero oOpa3oBaHMs,
pa3paboTano B coorBercTBUU ¢ DenepanbHbIM 3aKkoHOM «O0 oOpa3zoBanuu B Poccuiickoit
Oenepanuny oT 29.12 2012 Ne273-D3, dhyHaaMeHTaIbHBIM SAPOM COACP)KAHUS OCHOBHOTO
obmiero oOpa3oBaHusl, MPUMEPHON MTPOrPAMMOI OCHOBHOTO OOIIIET0 0Opa30BaHMsI IO OUOJIOTHH,
dbenepalbHOTO mMepeyHss Y4eOHMKOB, Oa3MCHOrO y4eOHOro IUIaHa, aBTOPCKOM ydeOHOM
nporpaMMbl OCHOBHOTO 001iero oopasosanus (IIporpamma ocHoBHOTO 00111€T0 00pa30BaHUS 110
ouonornn  5—11 xnaccel. - M.: Jlpoda, 2015., ¢ ucnosp3oBaHueM ydyeOHUKA IMOJ peAaKIHeH
C.I'. MawmonroB, B.b. 3axapoB, WN.b. AradonoBa, H.U. Couun «buonorus. OOmue
3aKOHOMEPHOCTH.9 Kiacce (KoHIeHTpudeckuii kypc). M.:[poda,2017.

B nporpamMmmy BBeneHbI CBEIEHUS O BIUSHUU Pa3HOOOPA3HBIX HKOJIOTUYECKUX (DAKTOPOB
Ha OpPraHM3M YeJIOBEKa, O 3aBUCUMOCTHU IIPOLIECCOB JKU3HEEATENBHOCTH U 30POBbs JIIOJEH OT
MPUPOJIHBIX U COLUMANBHBIX (PaKTOpPOB OKpyxkarouieil cpeabl. [Ipeanaraembie 1abopaTopHbie U
MPAKTUYECKHE paOOThI, a TAK)KE CAMOHAOIIOICHUS HAIIPABIICHBI HA AKTHBHOE ITO3HAHKUE CBOWCTB
OpraHr3Ma YejoBeKa U Pa3BUTHE YMEHUH y4allluxcs MO0 yXO1y 32 CBOUM OPTaHHU3MOM.

[IpenycMOTpeHO TakKe yCWICHHE 'YMAHUCTUYECKUX U HPAaBCTBEHHBIX ACIIEKTOB 3HAHUUI
0 YEJIOBEKE, OTHOILICHHUS K YEJIOBEKY KaK JMYHOCTH.

Jlnist mproOpEeTeHNsT MPAKTHYECKIX HABBIKOB ¥ TIOBBIIICHHS YPOBHS 3HAHUN MTPOrpaMMOi
IpeycMaTpUBaeTCs BBIIIOJIHEHHE PsiJia JAOOPaTOPHBIX U MPAKTUYECKUX padoT.

B paboueit mporpaMmMe HanuM OTpaK€HWE IEJM U 3a7a4d U3Y4YCHHUS OWOJOTHMU Ha
CTYHNEHH OCHOBHOTO 0Omiero o0pa3oBaHUs, H3JO0XKEHHbIE B IMOSCHUTEIBHOW 3alucke K
[IpumepHoit mporpamme 1o Ouosornu. B Hell Takke 3aJ0XKEHBI BO3MOXHOCTHU
IPEIYyCMOTPEHHOTO CTaHAApTOM (popMUpOBaHUS y oOydarolmmxcs oOuie y4eOHBIX yMEHUH u
HAaBbIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AESITEILHOCTU U KIIOUYEBBIX KOMIIETEHIUH.

Pa3znen 2. O6uias xapakTepucTHKA y4eOHOI0 Kypca

Llenu obyuenus:

® OCBOEHME 3HAaHUN O JKMBOM NIPUPOJE M NPUCYIIUX €M 3aKOHOMEPHOCTSAX; CTPOCHMH,
KU3ZHEJEATENIbHOCTH U Cpenoo0pa3yrolield poyid >KMBBIX OpPraHM3MOB; YEJIOBEKE Kak
OMOCOIIMAILHOM ~ CYIIECTBE; O pOJM OMOJOTMYECKOM HAayKu B IPAKTHYECKOM
JESATENLHOCTH JIIOJIEH; METOAAX NIO3HAHMSI )KUBOM NPUPOIBL;

® OBJIaJICHHE YMEHUSMHU NMPUMEHATh OMOJIOTHYECKHUe 3HAHUS JJIs1 0OBSICHEHUS MPOLIECCOB U
SBJICHUHA  JKUBOM  TPUPOABI,  IKU3HEAEATEIBHOCTH  COOCTBEHHOIO  OpPraHHU3Ma;
UCIOJIb30BaTh MH(POPMALIMI0O O COBPEMEHHBIX IOCTHXKEHHSIX B 00JacTh OHOJOTMH U
HKOJIOTHH, O (aKTOpax 3J0pOBbS U pHCKa; paboTaTh ¢ OMONOTMYECKMMHU MpHOOpaMH,
UHCTPYMEHTAMH, CIPAaBOYHUKAMH; MPOBOJUTH HAONIOJNEHHUS 32 OHOJIOTMYECKUMHU
00BEKTaMU U COCTOSIHMEM COOCTBEHHOTO OpraHu3Ma, OMOJIOTHYECKHE SKCTIEPUMEHTHI;

® pa3BUTHUE MO3HABATENIbHBIX UHTEPECOB, MHTEIEKTYaIbHbBIX U TBOPYECKUX CIOCOOHOCTEH
B TIIpoliecce MpPOBEACHUS HAONIOJEHUNA 3a >KMBBIMU OpraHM3MaMu, OHOJOTHYECKUX
HKCIIEPUMEHTOB, pabOThI C PA3TUYHBIMUA UCTOYHUKAMHU MH(OpMaIumy;

® BOCHHUTAHHE MO3UTUBHOTO I[EHHOCTHOTO OTHOIICHMS K XHBOW MPHUPOJE, COOCTBEHHOMY
3/10pPOBBIO U 3/I0POBBIO JPYTHUX JIOJIEH; KyJbTYpbl IOBEJEHUS B IPUPO/IE;



® CIIOJIb30BaHKME NPUOOPETEHHBIX 3HAHUHN M YMEHUH B MOBCETHEBHOMN JKU3HHU JUI yX0Ja 3a
pacTeHUsIMH, JOMAIIHUMH >KMBOTHBIMH, 3a00Tbl O COOCTBEHHOM 3/10pOBBE, OKa3aHMsI
HepBOil oMol cede U OKPYXKAIOLIUM; OLIEHKU IOCIEACTBUN CBOEH NEATEIBHOCTH IO
OTHOILEHHIO K IPUPOAHON cpesie, COOCTBEHHOMY OpPraHU3MY, 3J0POBBIO JAPYIHX JIIOJEH;
JUIs cOOMIONICHUS PaBHJI NOBEACHUS B OKpPY’KaloIlell cpeie, HOpM 340poBOro oodpasa
KHU3HHU, TPOPUIAKTUKH 3a00JeBaHUN, TpaBMaTH3Ma U CTPECCOB, BPEAHBIX NPUBBIYCK,
BUY-undexun.

3aoauu ooyuenusn:
e  DopMHUpPOBaHKE LIETOCTHOW HAYYHOU KapTHHBI MUDA;
e [lonumanue Bo3pacTaroUlel POJM ECTECTBEHHBIX HAyK M HAyuyHbIX MCCIEI0BAaHUU B
COBPEMEHHOM MHPE;
e OgianeHue Hay4HBIM IIOJXOJOM K PELICHHUIO Pa3JIUYHbIX 3314,
e OsnaseHue yMeHMSAMH (GOPMYIMPOBATh THUIOTE3bl, KOHCTPYUPOBaTh, MPOBOJIUTH
HKCIIEPUMEHTBI, OLICHUBATh I1OJYYE€HHBIE PE3YJIbTATHI.
Kypc 6uonornyeckux JUCHUIUIMH BXOJUT B YUCIIO €CTECTBEHHBIX HAyK U3y4aloIIUX IPUPOAY, a
TaK)Ke HayYHbIE METO/Ibl U IIyTU NO3HAHUS YEJI0OBEKOM IIPUPO/IBI.

Yuebublil Kypc «buosorus», B coaepkaHUU KOTOPOIO BEAYIIMM KOMIIOHEHTOM SBIISIOTCS
HayyHbl€ 3HaHMs, HAy4YHbIE METOJbl IMO3HAHUS, NPAKTUUYECKHE YMEHHUS U HABbIKH, IIO3BOJISET
chOpMHPOBATh Y YUALIUXCSA YMOLUOHAIBHO-LIEHHOCTHOE OTHOLLICHHE K U3y4aeMOMY MarepHainy,
co3iarb ycinoBus JUisi (OPMUPOBAHMSI KOMIIETEHLMHM B MHTEUIEKTYaJIbHbBIX, IPaXAaHCKO-
[PAaBOBBIX, KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX 00JIaCTAX.

B 9 knacce yuaiuecss moiy4aroT 3HaHUS 00 OCHOBHBIX 3aKOHAX JKM3HM HAa BCEX YPOBHSX €€
OpTaHM3aINH, 3HAKOMAITCS C COBPEMEHHBIMH JOCTHIKCHHSIMH B OOJIACTH OMOJIOTHH, OCO3HAIOT
MECTO ueloBeka B Ouocdepe M ero OTBETCTBEHHOCTh 32 COCTOSHHE MPUPOJbl. B Kypce Takxke
MPOXOJAATCS OCHOBBI IUTOJIOTMH, T€HETUKH, CETIEKIIMH, TEOPHSI BOJIFOLIMH.

PGSYJ'II)TaTI)I HU3yUCHUA TpCcaMETa B OCHOBHOH IIIKOJIC pasacICHbel Ha MNPCIMETHEIC,
MCTAIIPEAMCTHBIC U JINYHOCTHBIC, 1 YKA3dHbBI B KOHIC TEM, Pa3CIOB U KYpCOB COOTBETCTBCHHO.

Pa3znean 3. Mecro yueOHOro npegmera

B cooTrBercTBMM C y4eOHBIM IIJJAHOM OCHOBHOM 00pa3oBaTeNbHOM IMpOrpamMmbl
ocHoBHOro obmiero o6paszoBanust [ BHOY «I'MJIN» nns 9 kinaccoB Ha M3ydeHHE IMpeaMmera
0TBOAUTCS 68 yueOHbIX 4acoB M3 pacyéra 2 yaca B HEJEIIO.

Hacrosmas mporpamMMa mpeaHa3HadeHa JAius HM3ydeHus Kypca «buosorus. OOmue
3aKOHOMEPHOCTH» B 9 Ki1acce OCHOBHOM 00111e00pa30BaTeIbHOM KO U SBISIETCS JIOTHYECKUM
MPOAOJDKEHUEM MpOrpaMM, NPEUIOKEHHBIX JUIsi OCHOBHOM MIKOJbl. M3yueHune mnpemmera
OPOBOJIUTCS B TeueHHe OJHOro ydeOHoro roja. [locimenoBaTenbHOCTH TeM OO0YCIIOBIIEHA
JIOTUKOH Pa3BUTHA OCHOBHBIX aHATOMHUYCCKUX, (i)I/ISI/IOJ'IOFI/I'—IeCKI/IX W TUTHEHUYECKHUX ITOHITHI O
YeJoBEeKe U CIocoOCTBYeT (OPMHUPOBAHMIO HAYYHOIO MHPOBO33PEHUS M IOHUMaHHE
OMOJOTMYEeCKNX 3aKkoHOMepHocTed. bonpimoe BHUMaHHWe ynensiercss 71a00paTOpHBIM U
NPaKTUYECKUM paboTaM, MUHUMYM KOTOPBIX ONpE/eNieH B KaXKAO0M pa3fiesie porpaMMBbl.

Pasznen 4. JInuHoCTHBIE, MeTaNlpeAMETHBIC M NIPeIMETHbIEC
pe3yJIbTaThl 0CBOCHHS Y4e0OHOro nmpeamera

B pesynpraTe ocBoeHus Kypca Ouonormu 9 Kiacca ydamiuecss JOJDKHBI OBIAJETh
CIEeYIOIIUMU 3HAHUSMH, YMEHUSMH U HABBIKAMHU.

Jluunocmuvim pesynbmamom uzyyeHus npeomema aeiaemcs Gopmuposanue cieoyiouux yMeHuu



u Kauecmse.

® Da3BUTHE UHTEUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

e BOCIHTaHHE OEPEeKHOrO0 OTHOUICHUS K MpUpoJe, (OPMHUPOBAHUE HKOJIOTHUECKOTO
CO3HaHMS;

® [IpU3HAHUE BBICOKOH LIEJIOCTH KU3HU, 3J0POBbsI CBOETO U IPYIUX JIOICH;

e pa3BUTHE MOTMBAallMM K IIOJYYEHUIO HOBBIX 3HAHWM, JAJIbHEHIIEMY HW3Y4YECHHIO

€CTECTBEHHBIX HayK.

OTBETCTBEHHOI'O OTHOIIEHUS K YUEHUIO, TPYAY;

LEJIOCTHOTO MUPOBO33PEHUS;

OCO3HAHHOCTH U YBaKUTEIBHOIO OTHOLIEHMSI K KOJUIETaM, IPYTUM JIFOI5IM;

KOMMYHHKaTUBHON KOMIIETEHIIMU B OOLIEHUHU C KOJJIEraMH;

® OCHOB JKOJIOTUYECKOU KYJIbTYpPbI

Memanpeomemnvim pe3yrbmamom usyyeHusi Kypca Aeisiemcs Qopmupo8anue YHUBEPCAIbHbIX
yuebnwvix oeticmsuti (YY)

Perynsarusnbie YVY /1.

CaMocTosTenpbHO 00HApYXUBATh ¥ POPMHUPOBATEH YIeOHYIO TIpobIIeMy, onpenenars Y /1,
BrigBurate Bepcum permieHus mpoOieMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B CiIydae
HEOOXOMMOCTH) KOHEYHBIH pEe3ylbTaT, BHIOMPATh CPEACTBA JOCTIDKCHHS IIENH U3
NPEIOKEHHBIX, @ TAKIKE HCKATh UX CAMOCTOSITEIILHO;

CocraBisaTh (MHIMBUAYAILHO WIA B TPYIIE) ITUIAH PEHICHUs MPOOJIeMbl (BBIOJHEHHUS
IIPOEKTA);

Pabotast o nany, CBEpsSITh CBOM JCHCTBUS C LENBIO U, IPU HEOOXOIUMOCTH, UCTIPABIISTh
OIIMOKH CaMOCTOSTENBHO (B TOM YHUCIIC M KOPPEKTUPOBATH IJIaH);

B numanore ¢ yuuTenem COBEPIICHCTBOBATh CAMOCTOSATEIHHO BBIOPAHHBIE KPUTEPHU
OIICHKH.

[To3naBarensubie YV /:

AHanu3upoBaTh, CPABHUBATH, KJIACCUPHUIIMPOBATH (PAKThI U SBICHUS;

BbIABIATE NPUYMHBI U CIEACTBHSI IPOCTHIX SBJICHUM;

Ocy1ecTBIATh CpaBHEHHE M KIacCU(UKAIIUIO, CAMOCTOSATENIHO BBIOUpast KpUTEpU JUIs
YKa3aHHBIX JJOTHYECKHX Ollepaluii;

CtpouTh JIOTMYECKOE pacCyXkJ€HHE, BKJIOYAIOIlee YCTAaHOBJIEHHE IPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

CozaBaTh CXEMaTHYECKHUE MOJENHM C BBIIECIECHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;

CocTaBnaTh TE€3UCHI, pa3IMYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.)
[IpeoOpa3oBbIBaTh MHGOPMAIMIO U3 OJHOTO BUA B IPYroi (Tabiuily B TEKCT);
OmnpenensiTb BO3MOXKHBIE HCTOYHHUKH HEOOXOAMMBIX CBEICHHH, MPOM3BOIUTH TMOUCK
uH(pOpMallii, aHAJTU3UPOBAThH U OLIEHUBATH €€ JIOCTOBEPHOCTb.

KommyHnukatuBHble Y'Y /1:

CaMocCTOsITEIbHO OPraHMW30BbIBATh Y4eOHOE B3aMMOJEICTBHE B Tpymie (OnpeneisTh
oO111e 11eNu, JOrOBapuBaThCS APYT C APYTOM);

B auckyccun yMeTh BBIIBUHYTh apTyMEHTBI U KOHTapTYMEHTHI,

Y4uThCS KPUTHYHO OTHOCHTBCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IPHU3HABaTh
OLIMO0YHOCTh CBOETO MHEHHUS M KOPPEKTUPOBATH €r0;

[loHuMas mMO3WIMIO JPYroro, pasjindyath B €ro peyd: MHEHHE (TOYKY 3peHHs),
JIOKa3aTeJIbCTBO (aPTYMEHTHI), (PaKThl (TUTIOTE3bI, AKCHOMBI, TCOPHH );



YMeTh B3IISIHYTh HAa CUTYalMI0 C MHOW MO3WMLIMH M JOTOBAPUBATHCS C JIFOJbMH HHBIX
HO3UIIHUH.

Ilpeomemnvim  pe3yiomamom u3yuenus Kypca A6IAemcs CQHOPMUPOBAHHOCMb Ce0VIOUUX
VMeHUU:

ITonuMaTh CMBICH OMOIOTMYECKUX TCPMHUHOB;,

3HaTh OCOOCHHOCTH XH3HH KaK ()OPMBI CYIIIECTBOBAHHS MAaTEPHH,

[TonnMate ponb (QU3HUECKUX W XUMHUYECKUX MPOIECCOB B IKHUBBIX CHCTEMax
Pa3IUYHOTO HEPAPXUUECKOTO YPOBHS OpraHU3aIUu;

3HaTh QyH/IAMEHTAIIBHBIC TIOHSITHS OHOJIOTHY;

[ToHMMaTh CYIIHOCTH MPOLIECCOB OOMEHA BEIIECTB, OHTOTEHE3a, HACIEIACTBEHHOCTH H
W3MEHUYUBOCTH;

3HaThb OCHOBHBIE TEOPHUH OWOJIOTMH: KJIETOUYHYIO, XPOMOCOMHYIO  TEOPHIO
HACJICJICTBEHHOCTH, YBOJIFOIIMOHHYIO, aHTPOIIOTeHEe3a

3HaTh OCHOBHBIE O00JIACTMU  NPUMEHEHHS  OMOJNIOTMYECKHX 3HAHUW B MPAKTUKE
CEIBCKOTO XO3SKMCTBA, B psijic OTpaciield NPOMBINUICHHOCTH, TIPH OXpaHe
OKpPYXKAIOLIeH Cpe/bl ¥ 3J0POBbs YEIIOBEKA,;

YMeTh MoNIb30BaThcs 3HAHUEM O0IIEONOIOrMUECKUX 3aKOHOMEPHOCTEHN 711 00BSICHEHUS
C MaTEPHATMCTUYCCKUX TO3UIHA BOMPOCOB MPOHUCXOXKICHUS W PA3BUTHS JKU3HH Ha

3emiie, a Tak)Ke Pa3IUUYHBIX TPYIMI PACTEHUM, )KUBOTHBIX, B TOM YHCIIE U YEIOBEKA;
JlaBaThb apryMEHTHUPOBAHHYK OIIGHKY HOBOW HWHGOPMAIMU 110 OHOJOTHYECKUM
BOITPOCAM;

YMeTh paboTarh ¢ MHKPOCKOIIOM M M3TOTOBJISATH IPOCTEHINIME mpenaparbl s
MHUKPOCKOITHUYECKUX UCCICIOBAHUN;

PemaTtp reHermyeckue 3ajayd, COCTABIATH POJOCIOBHBIC, CTPOWTH BapHAIlMOHHBIC
KPUBBIC Ha PACTUTEILHOM U )KHBOTHOM MaTepHae;

Hcnonvzoeamv npuobpemenuvie 3HAHUSL U YMEHUS 6 HPAKMUYECKOU OessmelbHOCmU U
NOBCEOHEBHOU HCUHU OIS

cOOIIOIeHHST Mep POQIITAKTHKU 3a00I€BaHNH, BBI3BIBAEMBIX PACTEHUSIMH, )KHBOTHBIMH,
OaKkTepusIMH, TPUOAMU U BUPYCAMHU.

OKa3aHMs NEepBOI MOMOIM MPHU OTPABIECHUU SJIOBUTHIMU TPHOaMH, PACTCHUSIMHU, YKyCax
KUBOTHBIX.

palMoHaNbHONW OpraHM3aluu Tpyla M OT/AbIXa, COOJIIOJCHMS NpaBWII TIOBEICHUS B
OKpY>Karollen cpene.

BBIpAIIMBAaHUS U Pa3MHOKEHUS KYJbTYPHBIX PAaCTEHUH M JIOMAITHUX XHBOTHBIX, yX0Ja
32 HUMH.

MIPOBE/ICHUs HAOIIOIEHHH 32 COCTOSIHHEM COOCTBEHHOI'O OpraHU3Ma.

Paszgen S. Conepxxanune yueOHOro Kypca

Benenue (1 )

MecTto Kypca B cHCTEME €CTeCTBEHHOHAYYHBIX TUCIUIUIMH, a TaKKe B OHOJIOTHYECKHX
Haykax. llenu u 3amaun kypca. 3HadeHHe peaMeTa sl MOHUMaHUs €MHCTBA BCErO KUBOTO U
B3aMMO3aBHCUMOCTH BCEX yacTelt omocdepsr 3emiin.

Paznen 1. OBomonust xxuBoro mupa Ha 3emuie (21 u)

Tewma 1.1. MuOTOOOpa3ue >xMBOTO MUpa. YPOBHH OPTAaHU3AIIMNA U OCHOBHBIE CBOMCTBA KUBBIX
OpraHu3MoB (2 u)

YpoBHM OpraHu3aldyd >KWA3HU: MOJIEKYJISIPHO-TEHETUYECKUM, KJIETOYHBIM, TKaHEBBIH,



OpraHHBIN, OpPraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBOH, OMOTEOIEHOTHYECKUA U OMOC(hEpHBIH.
EnMHCTBO XMMHMUYECKOTO COCTaBa KUBOM MAaTEPUH; OCHOBHBIE IPYIIIBI XUMHUYECKUX IEMEHTOB U
MOJIEKYJ, OOpasylolue XHBoe BemecTBO Ouochepsl. KiierouHoe cTpoeHHe OpraHuzMoB,
Hacemsromux 3emito. OOMEH BEIIECTB M CaMOpPEryisiiusg B OHOJIOTHYECKHX CHCTEMax.
CaMOBOCIIpOM3BEICHNE; HACIEACTBEHHOCTh W HM3MEHUYMBOCTh KaK OCHOBAa CYILECTBOBAHUS
xKuBOW wMmarepuu. Poct u pasButme. PazmpaxxkumocTs; (GOpMBI H30MpaTENbHON peakiuu
OpPraHM3MOB Ha BHEIIHWE BO3ACHUCTBUA. PUTMHUYHOCTh MPOLECCOB KUZHEAEATEIBHOCTH;
OMOJOrMYEeCcKre PUTMBI U MX 3HaYeHHE. J[MCKPETHOCTh KMBOTO BEIIECTBA U B3aUMOOTHOILIECHUS
YacTH U LEJNOro B OMocucTeMax. JHEepPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (JOPMBI TOTPEOICHUS
sHepruu. LlapcTBa KMBOM TIpUPOABI, KpaTKas XapaKTEPUCTHKA €CTECTBEHHOW CHCTEMBI
KJ1acCU(UKallMKU )KUBBIX OpraHu3MOB. BugoBoe paznooOpasue.

JeMoHcTpanus
e  (Cxewmbl, OTpaXkarollue CTPYKTYPhI LIAPCTB KUBOM MPUPOIBI.
[IpenMeTHbIe pe3ynbTaThl 00y4EHUS

VYyanyecs J0JDKHBI 3HATH:

— YpOBHU OpraHU3alliy >XUBOM MaTepuu U HAyYHbIE TUCIUILIMHBI, 3aHUMAIOIIHEC
M3Yy4YEHUEM IPOIIECCOB KU3HEACATEIHPHOCTA Ha KaXKJIOM U3 HUX;

— XHMHYECKHI COCTaB KUBBIX OPraHU3MOB;

— pOJIb XUMHUYECKHUX 3JIEMEHTOB B 00pa30BaHUH OPTaHUYECKUX MOJIEKYIT,

— CBOMCTBA JKMBBIX CHCTEM MW OTJIMYHE WX MPOSBICHUHW OT CXOJHBIX IIPOIECCOB,
MIPOUCXOISIINX B HEKUBOU MTPUPOJIE;

— LapCTBa KUBOU MPUPOIbI, CACTEMATUKY U MPEACTABUTENCH pa3HBIX TAKCOHOB;

— OPUEHTHUPOBOYHOE YHCJIO M3BECTHBIX BHUJIOB JKMBOTHBIX, PAaCTEHUU, TPUOOB U
MHUKPOOPTaHU3MOB.

VYyamuecs 10TKHbBI YMETh:

— J1aBaTh OIpPEIEIICHHUs] YPOBHEH OpraHU3allMu >KMBOTO M XapaKTEPH30BaTh MPOLIECCHI
JKHU3HEAEATEIbHOCTH Ha KAKIOM U3 HUX;

— XapaKTepu30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSICHATH, KaK TMPOSIBJISIOTCS CBOMCTBA JKMBOTO Ha KaXIOM U3 YPOBHEH
OpraHu3aluy;

— MPUBOJIUTH KPATKYI0 XapaKTEPUCTHKY HCKYCCTBEHHOM U €CTECTBEHHOW CHCTEM
KJIacCU(UKALIUU KUBBIX OPTaHU3MOB;

— OOBSCHATD, TOYEMY OPTAaHU3MBI OTHOCST K Pa3HbIM CUCTEMATHYECKUM T'PYIIIIaM.

Tema 1.2. Pazputre 6M070TUH B 101apBUHOBCKUH Tiepro (2 u)

Pazeumue duonocuu 6 0ooapeurosckuti nepuod. I'ocnoocmeo 6 nayke npedcmasieHuti 06
«U3HAYATLHOU YenecooOpasHoCmuy U HeusMeHHOCmu Hcuou npupoosi. Pabomwvr K. Jlunnes no
cucmemamuxe pacmenuu U #CUeomuulx. Jeoaoyuonnas meopus K. b. Jlamapka.

JlemoHCTpanus

e buorpaduu y4€HbBIX, BHECHINX BKJIAJ B Pa3BUTHE DBOJIOIMOHHBIX HJCH.
Kuznb u gestenpHOCTh K. b. Jlamapka.

Tema 1.3. Teopus Y. [lapBuHa 0 MpOMCXOKJIEHUN BUIOB MyTEM €CTECTBEHHOTO OTOOpa
Gy



[Ipeanoceiikn  Bo3HUKHOBeHMsT ydeHusi Y. [lapBuHa: gocTmkeHwss B 00JacTh
€CTeCTBEHHBIX HayK, SKcneAunuoHHbIM wmarepuan Y. lapuna. VYyenue Y. JlapBuna 00
UCKycCTBeHHOM oTOope. Yuenue Y. JlapBuHa 0 ecTrecTBEHHOM oTOOpe. Bum — snemeHTapHas
IBOJIIOLIMOHHAS enuHuua. BceoOmas uHAMBUAYanbHAasT W3MEHUYMBOCTH M HU30BITOYHAS
YHCIIEHHOCTb MOTOMCTBA. bopr0a 3a cyliecTBoBaHNE U €CTECTBEHHBIH 0TOOP.

JeMoHcTpanus

e buorpadpus Y. Hapsuna. Mapmpyt u koHkpeTtHble Haxoaku Y. JlapBuna
BO BpeMsI ITyTelIecTBUs Ha Kopadie «buripy.

[IpenMeTHBIC pe3yIbTaThl O0YICHUS

VYyamuecs 10JKHBI 3HATH:

— NPEJCTABICHUs €CTECTBOMCIBITATENCH JIOAAPBUHOBCKOM DJIOXM O CYIIHOCTH YKUBOH
IPUPOJIBI;

— B3nisiabl K. JIMHHEd Ha cUCTEMY KUBOTO MUPA;

— OCHOBHBIE IOJIOXKeHHs 3BoMoIMOHHOM Teopuu K. b. Jlamapka, €€ NO3UTHBHBIE H
OIIMOOYHBIEC YEPTHI;

— yuenue Y. J[apBuHa 00 MCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOODE.

VYyamuecs 10JKHBI yMETb:

— OLIEHUBATh 3HaYeHME 3BOMIONIMOHHON Teopun K. b. Jlamapka nms pazButus Ouosoruu;

— XapaKTepU30BaTh NPEAIIOCHUIKM BO3HUKHOBEHUS 3BOJIIOIIMOHHOM Teopun Y. JlapBuHa;

— JIaBaTh OINIPEEICHUE MMOHATUAM «BUI» U IIOIYJIALU;

— XapaKTepu30BaTh IPUIMHBI OOPHOBI 3a CYLIECTBOBAHUE;

— OIpENeNsITh 3Hau€HUE BHYTPUBUAOBOM, MEKBHUIOBOW OOpHOBI 3a CYILIECTBOBAaHHME U
060pbOBI ¢ A0MOTHYECKUMH (PaKTOPAMU CPEbI;

— JIaBaTh OLIEHKY €CTECTBEHHOMY OTOOPY KaK pe3yibTaTy OOphOBI 3a CyIIECTBOBAHHE.

Tewma 1.4. TIpucnocoOJI€HHOCTh OPraHU3MOB K YCIOBUSM BHEIIHEW Cpelbl Kak pe3ysbTaT
JEICTBHUS €CTECTBEHHOr0 0TOOpa (2 u)

HpI/ICHOCO6I/ITeHLHHe 0COOEHHOCTH CTPOCHUH. HOKpOBI/ITeHLCTBeHHaﬂ OKpacCKa ITOKpPOBOB
TCJa: CKpbIBArOMIasa OKpacCKa (O,[[HOTOHHaH, ABYTOHOBaAA, pacuyICHAOIIAas n ,I[p.);
npeaocreperaromas oKpacka. MI/IMI/IKpI/I}I HpI/ICHOCO6I/ITeHBHOC MNOBCACHUC XNBOTHBIX. 3aborta
0 moToMcTBE. PU3NOIOTHYECKHE adalTall|H. OTHOCUTENBHOCTD HpI/ICHOCO6HeHHOCTI/I.

JemoHcTpanus

e MmmocTpanuu, IEMOHCTPHUPYIOIIME CTPOCHHE TeNla YKUBOTHBIX W PACTHTEIIBHBIX
OpPTaHW3MOB, OOECICUMBAIOIINE BBDKMBAHUEC B THUIWYHBIX JUII HHX YCIOBHUSX
CYIIIECTBOBAHMSI.

o [lpumepbl pa3TUIHBIX BUJIOB TOKPOBUTEIIHCTBEHHON OKPACKH Y dKUBOTHBIX.

JlaGopaTopHbie paboThI
OO6cyxaeHne Ha MOJIENIAX POJIU MPUCTIOCOOUTENBHOTO MOBEICHUS )KUBOTHBIX.
[IpeameTHbIe pe3ynbTaThl 00yYeHUS

VYyamuecs 10IKHBI 3HATh:

— THUIIbI TOKPOBUTENLCTBEHHOM OKpacKu (CKpBIBAIOILAs, IPEIOCTEPEraolas) U uX 3HaueHue
JUTSI BBDKUBAHWS,

— OOBSACHATH OTHOCUTEIIbHBIIN XapaKTep MPUCIIOCOOICHUH;

— 0COOCHHOCTH MPUCIIOCOOUTETHHOTO MTOBECHUSI.

VYyamuecs 10IKHbBI YMETh!

— IOPUBOAUTH MPHUMEPHl HPUCHOCOOUTENBFHOIO CTPOCHMS Teja, IOKPOBUTEIBLCTBEHHOM
OKpPACKH MOKPOBOB U MTOBEIECHNUS KUBBIX OPIraHU3MOB.

Tema 1.5. Mukpossosorus (2 u)



Bun kak TreHeTMYecKd U30JIMPOBAHHAs CHUCTEMA; pENpOAYKTUBHAs M3O0ISIUsS U e€
MexaHu3Mmbl.  [lonmynsinuoHHas  CTpyKTypa  BHJA; OSKOJOTMYECKHME UM  T'€HETUYECKUe
XapakTepucTuku nonynasuuid. [lonmymsus — snemMeHTapHas 3BONIONUOHHAsA enauHuna. [lytu u
CKOPOCTh BH1000pa30oBaHus; reorpaduyeckoe U IKOJIOTHYECKOe BUI000pa30BaHuUE.

JemoncTpanus

e  (CXxeMmbl, WJUTIOCTPUPYIOIINE POIecC Treorpadudeckoro BUI000pa3oBaHMs.

e JKuBple pacTeHHUS U OIKHUBOTHBIC, TepOapuM ¥ KOJUICKIMH, ITOKA3bIBAIOIIHE
UH/IMBUIYAJIbHYIO WU3MEHYMBOCTh U PAa3HOOOpa3ne COPTOB KYJIbTYPHBIX PAaCTCHUN H
MOPOJ] IOMAIIIHUX JKUBOTHBIX, @ TAKXKE PE3YNIbTAThl MPUCIIOCOOIIEHHOCTH OPTaHU3MOB
K cpefie 0OUTaHMsI U Pe3ysIbTaThl BUA0O0PAa30BaHMSL.

[TpakTrueckue paboOThI:

*
1. Usyyenwue npucnocoOIEHHOCTH OPraHU3MOB K cpejie OOUTaHus .
2. VI3yueHue WM3MEHYMBOCTH, KPUTEPUEB BHU[A, PE3YJILTATOB MCKYCCTBEHHOIO OTOOpa Ha
COpTax KyJlbTYPHBIX PACTEHUH .

[IpeameTHBIC pE3yabTaThl 00yUEHUS

VYyaiuecs A0JKHbBI 3HATh:

— 3Ha4YeHUe 3a00ThI O TIOTOMCTBE ISl BEKHBAHHUS;

— ONpEENCHUS MOHATHH «BUI» U «IIOMYJIISIUS;

— CYIIHOCTh T€HETHYECKHUX MPOIECCOB B MOMYJIAIUAX;

— ¢opMbI BU1I000pa30BaHHMS.

Yyaiuecs 10JKHbI YMETh:

— OOBSCHATH MPUYUHBI Pa3/IeTCHUS BHUJIOB, 3aHHUMAIOIIUX OOIIMPHBIA apean oOWTaHUS, Ha
MOMYJISIIINH;

— XapaKTepU30BaTh MPOIECC IKOIOTHIESCKOTO U Teorpaduaeckoro BUI000pa30BaHHUS,

— OIICHUBATh CKOPOCTh BHUA000pa30BaHUS B PA3IMUYHBIX CHCTEMATHYCCKUX KaTErOPHUSX
YKUBOTHBIX, PACTCHUN U MHKPOOPTaHU3MOB.

Tema 1.6. buonornuecku nocneacTsus agantanuu. Makpoassosmronus (3 )

I'maBHBIE HampaBiI€HHS DBOJIOLMOHHOIO Ipolecca. buonormyeckuii mporpecc U
6uonornyeckuii perpecc (A. H. Cesepuon). Ilytu noctuxeHuss OMOJOTMUYECKOrO IMporpecca.
OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMU: JUBEPIreHIUs, KOHBEPreHIus, napamuienusm. 1lpasuna
HBOJIIOIMM TPYIHI OpPraHU3MoOB. Pe3ynbTaThl 3BOJIIOLMU: MHOrooOpasue BHJIOB, OpraHHuYecKas
11eJ1ec000pa3HOCTh, MOCTENIEHHOE YCIOKHEHUE OpTaHU3aI|H.

JemoHncTpanus

e [Ipumepsl rOMOJIOTUYHBIX U AHAJIOTUYHBIX OPTAHOB, UX CTPOCHUS U MMPOUCXOXKICHUS B
OHTOTEHE3E.

e (CXeMbl COOTHOIICHHS MyTeN MPOTPECCUBHON OMOTIOTUUECKON IBOJIOLIUH.

e Marepuaibl, XapaKTEPU3YIOIIUE MPEICTABUTENEH KUBOTHBIX U PACTEHUI, BHECEHHBIX
B KpacHyto KHUTY U HaXOJAIIMXCS IO OXPaHOU TOCyAapCTBa.

[TpenmeTHbIe pe3ynbTaThl 00yYeHUS

VYuyarmuecs J0JKHBI 3HATh:

— TJIaBHBIE HAIMIPABJIECHHI SBOJIIOLMH: OMOJIOTMUYECKHUI Mporpecc u OUOJIOTHYECKUH perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH BOJIFOLIMH: TUBEPreHIINI0, KOHBEPTEHIMIO U apaljIelIn3M;

— PE3YIBTaThI YBOJFOIIHH.

VYyamuecs 10KHbI YMETh:

— XapaKTepu3oBaTh MyTH JOCTIDKEHHUS]  OMOJOTHYECKOro  Tmporpecca:  apoMopdo3s,
UIM0AIaNITAIMIO ¥ OOIIYI0 JeTeHEePaIHIo;

— MPUBOJIUTH TPUMEPHI TOMOJIOTHYHBIX ¥ AaHAJIOTUYHBIX OPTaHOB.

Tema 1.7. Bo3HUKHOBEHUE XU3HU HA 3emiie (2 )

Opranuyeckuii MUp Kak pe3yJIbTaT 3BOJIIOLNK. BO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIIe.
XumMuueckui, npenouonornueckuii (teopust akagemuka A. V. Omapuna), OHONOTHYECKHNA U



COLIMAJIbHBIA JTalbl Pa3BUTHUS KUBOW Marepuu. DUIOreHETUYECKUE CBSI3U B JKUBOU IIPUPOJE;
€CTECTBEHHAs KJIacCU(UKALUS )KUBBIX OPraHU3MOB.

JemoHcTpanus

e (CxeMmpl BO3HMKHOBCHMA OJHOKJICTOYHBIX 39YKApHUOT, MHOTOKJIICTOYHBLIX OPraHU3MOB,
Pa3BUTHA LIAPCTB paCTCHI/Iﬁ 1 )KUBOTHBIX.

[TpenMeTHBIC pe3yabTaThl 00yUICHUS

VYyamuecs N0KHBI 3HATh:

— teoputo akaneMuka A. 1. OnapuHa o IpoucX0oKIeHUH )KU3HU Ha 3eMJIe.

VYuyammuecs 10JIKHbI YMETb:

— XapaKTepu30BaTb XUMHUUYECKUH, NPeJOMUOIOTUYECKUM, OMOJIOTMYECKHH M COLMAIbHBIN
9Talbl pa3BUTH )KUBOU MAaTEPUU.

Tewma 1.8. PazButue xu3nu Ha 3emiie (3 )

Pa3BuTHe %u3HU Ha 3emiie B apXEHCKYI0 U NIPOTEPO30MCKYIO 3pbl. IlepBbie ciieqpl )KU3HU Ha
3emiie. [TosiBleHrEe BceX COBPEMEHHBIX TUIIOB O€CIIO3BOHOYHBIX KUBOTHBIX. [IlepBbie XOp0BbIE.
Pa3Butue BomHbIX pactenuil. PazButue xu3Hu Ha 3emiie B maneo3oickyto 3py. [losBienue u
IBOJIIOLIUSL CYXOIYTHBIX pacTeHuil. [lanopoTHHKH, ceMEHHBbIE MNanOpPOTHUKU, TOJIOCEMEHHbIE
pacTeHusl. BO3HUKHOBEHHE NO3BOHOYHBIX: PbIOBI, 36MHOBOJAHBIE, IIpeCMbIKatoluecs. Pazpurue
KU3HM Ha 3emiie B ME3030MCKYI0 M KaWHO30MCKyo 5pbl. [losiBieHHMe W pacmpocTpaHeHue
MOKPBITOCEMEHHBIX pacTeHui. Bo3HMKHOBeHHMe nTUL W MiekonuTaromux. llosBienue u
pazButue npumaroB. IIpoucxoxzaeHue uyenoBeka. MecTo uenoBeKa B IKMBOM IPHUPOJE.
Cucrematnveckoe ToJoKeHHe Buaa Homosapiens B cucteme >KMBOTHOrO Mupa. [Ipu3HaKku u
CBOMCTBA YEJIOBEKA, MO3BOJSIOIIME OTHECTU €ro K pa3juyHbIM CUCTEMATHYECKUM TIpymnnam
apcTBa KMBOTHBIX. CTaAuu 3BOJIOLMU YEIOBEKA: JPEBHEUILNN YEIOBEK, IPEBHUN YEIOBEK,
nepBble coBpeMeHHbIe Toau. CBoICTBa yenoBeka Kak Ouojoruueckoro Buaa. [lomymsiuonnas
CTpyKTypa Bujaa HoOmosapiens; denoBeyeckHe pachl;  pacooOpa3oBaHHE;  EIAUHCTBO
IIPOUCXOXKACHUS pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.

JemoHncTpanus

e Penponykuuu kaptuH 3. bypuana, orpaxkaromux ¢gayHy ¥ (Quopy pasiIHyHBIX 3p U
HEPUOJIOB.

e (CXeMbl pa3BUTHSI LIAPCTB KUBOW IPUPOJIBI.

e (OKaMEHEeNIOCTH, OTIIEYaTK! PACTEHUH B IPEBHUX MIOPOJIAX.

e Mopenu CKeNeToB 4eI0BEKa U MIO3BOHOYHBIX KUBOTHBIX.

[TpenmeTHble pe3ynbTaThl 00yYeHUS

VYvyamuecs 10KHbBI 3HATh:

— JTarnbl Pa3BUTHS )KUBOTHBIX M PACTEHUN B Pa3IMYHBIC MEPUOBI CYIIECTBOBAHUS 3EMITH.
VYyamuecs 10KHbI yMETh:

— OINKCHIBATH PA3BUTHUE )XKU3HU Ha 3eMJI€ B apXEHCKYIO U MMPOTEPO3OHUCKYIO IPHI;

— ONUCHIBATh PA3BUTHUE KU3HU Ha 3eMJIE B MAJIEO30MCKYIO 3pY;

— OIKCHIBATH PA3BUTHUE )KU3HU HA 3eMII€ B ME3030MCKYIO 3DY;

— OINKCHIBATH PA3BUTHUE )KM3HU Ha 3eMile B KAHHO30MCKYIO 3pYy.

[TpenmertHble pe3ynbTaThl 00y4yeHus 1 pasaena

VYyamuecs 10IKHBI 3HaTh:

— JIBUKYIIIUE CUITBI aHTPOIIOTEHE3a;

— CHCTEMaTHUECKOE MOJI0KEHHE YEI0BEKa B CUCTEME KHBOI'O MHPA;

— CBOMCTBA Y€JIOBEKa KaK OMOJIOTMYECKOT0 BU/JIA;

— 9Tanbl CTAHOBJIEHUS YEJIOBEKa KaKk OMOJIOTMYECKOTO BHU/IA;

— Pachl 4eJI0BEKA U UX XapaKTePHbIE OCOOEHHOCTH.

VYyamuecs 10KHbI YMETh:

— XapaKTepu30BaThb pOJb MPSIMOXOXKIEHHUS, Pa3BUTHS TOJIOBHOIO Mo3ra M TpyAa B
CTaHOBJIEHUH YEJIOBEKA,

— OIPOBEPraTh TEOPHUIO pacU3Ma.



MertarnpenMeTHbIe pe3yabTaThl 00yuYeHHs

VYyamuecs 10KHbI YMETh:

— paboTaTh ¢ y4eOHHKOM, paboyeil TeTpaabio U JUAAKTUYECCKUMH MaTeprualiaMu;

— COCTaBIIATh KOHCHEKT maparpada ydeOHMKa J0 W/WIM TOCIE M3YYCHHS MaTepHalia Ha
YPOKE;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOIB3YS pa3HbIe HICTOYHUKH UH(POPMAITUY;

— rFOTOBUTh YCTHBIE COOOIICHUS M THChbMEHHBIE pedepaTsl, HCHOIB3YyS HHPOPMAIUIO
y4eOHHKA U JOMOJHUTEIIbHBIX HICTOYHUKOB;

— II0JIb30BaThCA MOUCKOBBIMU cucTeMaMu MHTepHeTa;

— BBITIOJIHSATH JTA00paTOPHBIC PAOOTHI TIOJT PYKOBOJICTBOM YUHUTEIIS;

— CpaBHMBAThH IPEACTABUTEIEH PA3HBIX TPYII PACTEHUU W KUBOTHBIX, J€JaTh BBIBOAbLI HA
OCHOBE CpaBHEHUSI;

— OIICHUBATh CBOMCTBA TMOPOJ JOMAIIHUX JKUBOTHBIX M KYJbTYPHBIX PpAaCTeHUH MO
CPaBHEHUIO C IMKUMH IIPEAKAMU;

— HaXOaUTh HWH(OpPMAIMI0O O Pa3BUTHUU PACTCHUN W KUBOTHBIX B HAYYHO-TIOMYJISPHOM
auTeparype, OMOJOTHYECKHUX CJIOBApsSIX W CIPABOYHHMKAX, AHAJIM3UPOBATh M OILICGHUBATh €¢,
MEPEBOUTH U3 OJJHOU (HOPMEI B IPYTYIO;

— CpaBHUBATh M COIOCTABIIATH MEXKIY COOOW COBPEMEHHBIX M HCKOMACMBIX YKHBOTHBIX
M3YyYECHHBIX TAKCOHOMUYECKUX TPYIIIL;

— UCIOJB30BaTh HHAYKTUBHBIA M JEIYKTHUBHBIA IOAXOJbl NPU HM3YYEHUHU KPYIHBIX
TaKCOHOB;

— BBISIBJIAITH TMPU3HAKK CXOJICTBA M Pa3JIMuvsi B CTPOCHUHU, 00pasze >KU3HU U TOBEICHUU
JKUBOTHBIX M UEJIOBEKA;

— 000011aTh U JeTaTh BHIBOJBI 10 U3YYEHHOMY MaTepuaiy;

— OPEJCTaBIATh W3YYEHHBId MaTepuall, MCHOJIb3ysl BO3MOXHOCTH  KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Paznen 2. CtpykTypHasi opranu3aliys >KuBbIX opranu3mMoB (13 u)
Tema 2.1. Xumunueckas opranusaius KiIeTku (5 1)

DONEeMEHTHBI COCTaB KJIETKH. PacmpocTpaHEHHOCTH JIEMEHTOB, MX BKJIAJ B 00pa3oBaHUE
KUBOM MaTtepuu U 0OBEKTOB HEKUBOM MPUPOIbl. MakpOoaIeMeHThI, MUKPO3JIEMEHTBI; UX BKJIaJ B
o0pa3oBaHNEe HEOPraHMYECKUX M OPraHMYECKHX MOJIEKY] KMBOTro BemiecTBa. Heopranmueckue
MOJIEKYJIbI JKUBOTO BellecTBa. Bona; e€ xuMuyeckue cBoMcTBa M Ouosjorudeckas poib. Comau
HEOPraHMYeCKUX KHCIOT, MX BKJaJ B OOECIeYeHHe MPOLECCOB IKU3HENEATENbHOCTH U
nojjiep)kaHue romeocrasa. Posb KaTHOHOB W aHMOHOB B OOECIIEYEHHMH MPOLECCOB
KU3ZHEIEATENBHOCTH. OCMOC M OCMOTHUYECKOE JaBICHHUE; OCMOTUYECKOE NOCTYIIEHUE MOJIEKYJI
B KiIeTky. Opranudeckue MoJIeKylbl. buonornueckue moiaumepsl — O€NKH; UX CTPYKTYpHas
opranuzaius. OyHKIUN OETKOBBIX MOJEKYN. YTJIEBOJbI, X CTPOCHHE M OHMOJIOTHYECKask POJib.
JKupbl — OCHOBHOW CTPYKTYpHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHHUK SHEPTHUH.
JHK — wmonekynbl HacnenctBeHHocTu. Penynnukanma [IHK, nepemaua HacneacTBEHHOM
uH(popMaluu U3 MokoJieHus: B nokojeHue. [lepenaya HacneacTBeHHONW MHGOpPMAIUU U3 Apa B
nutornazMy; TpaHckpunuus. PHK, e€ crpykrypa u ¢ynkuuu. HWupopmannoHHsle,
TpaHcnopTHbIe, pudbocomanbHeie PHK.

JemoHncTpanus

e OObEMHBIE MOJEIU CTPYKTYPHOH OpraHu3anuu OWOJIOTHYECKUX IOJIUMEPOB —
0OETKOB M HYKJIEHMHOBBIX KHCJIOT, MX CpPaBHEHHE C MOJENSIMU HCKYCCTBEHHBIX
MOJIMMEPOB (HapUMep, MOJIUBUHUIIXJIOPUIOM).

[IpenmeTHbIe pe3ynbTaThl 00yYeHUS

VYyamuecs 10IKHBI 3HATh:

— MaKpOdJIEMEHTBI, MHKPO3JIEMEHTbl, WX BKJIaJ B O0OO0pa30oBaHHE HEOPraHUYECKUX U
OpraHMYECKHUX MOJIEKYJI )KHBOTO BEIECTBA;

— XMMHUYECKHE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIBL;

— pOJIb KaTUOHOB U aHHOHOB B 00ECIIEUEHUH MPOIIECCOB )KU3HEACITETbHOCTH;

— YPOBHHU CTPYKTYPHOI OpraHu3annu OeIKOBBIX MOJEKYT,

— NPUHIUINBI CTPYKTYPHOU OpraHu3aluu U GyHKIHUU YIIIEBOJIOB;

— NPUHIUIBI CTPYKTYPHON OpraHU3aliy U (YHKIUU KUPOB;

— cTpyKTypy HykienHoBbIX KkucioT (JJHK n PHK).



anmﬂec;l AOJIKHBI YMCTh!

— OOBSACHATH MPUHIIUII JEHCTBUS (PEPMEHTOB;

— XapakTepu3oBaTh QYHKIMH OCITKOB;

— OTMEYaTh YHEPTETHUECKYIO POJIb YTICBOJOB U INIACTUYECCKYIO (DYHKIIUIO KHPOB.

Tewma 2.2. OOMeH BelecTB U MpeoOpa30BaHKE SHEPTHH B KiIeTke (3 1)

OOMeH BeleCTB U MPEBpAIICHUE YHEPTUHU B KJIETKE. TpaHCIOPT BELIECTB Yepe3 KIETOUHYIO
memOpany. [luno- u ¢aronuro3. BHyTpUKIETOUHOE NHIEBApEHHE W HAKOIUICHHE SHEPIUu;
pacllerIeHue TII0K03bl. buocuHTe3 0€lIKOB, )KUPOB U YIJIEBOJOB B KIIETKE.

[TpenMeTHBIC pe3yabTaThl 00yUICHUS

VYyamuecs 10JKHBI YMETb:
— ONHUCHIBaTh OOMEH BEIIECTB U MPEBPAICHUE SHEPTUU B KIIETKE;
— MPUBOJUTH MOJPOOHYIO cXeMy Ipolecca OMoCHHTEe3a OEIKOB.

Tema 2.3. Ctpoenue u GyHKIHH KJIETOK (5 )

[TpokapuoTnueckne KiIeTku: (Gopma u pasmepsl. lluromnazma OakTepUANTbHOW KIIETKH.
Opranmzanus ~ Metabonmu3Ma y  NPOKAPHOT.  ['eHeTwyeckwid  ammapaT  OaKTEpHid.
Cnopoo0OpazoBanue. PazmHOXXeHHE. MeCTO U posib IPOKapHOT B OHOIEHO3aX. DyKapHOTHUYECKas
kieTka. l{uTomnazma sykapuoTHuecKod KieTKU. OpraHesuibl IUTOIIa3Mbl, UX CTPYKTypa U
¢ynkuuu. Lurockener. Briouenus u ux poib B Meraboim3me kieTok. Kieroynoe simpo —
LEHTP YNPAaBICHUS >XU3HEACATEIBbHOCTBIO KIETKH. CTPYKTyphl KJIETOYHOIO sApa: sIepHas
000JI0YKa, XpOMAaTUH (reTepOXpPOMATHH), AAPHILKO. OCOOEHHOCTH CTPOEHHUS PACTUTENIBbHOM
kinetku. [lenenme kinerok. Kierku B MHOrokneroyHoMm — opranusme. llonartue o
T epeHIMPOBKe KIETOK MHOTIOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKUH LMKI: HHTepdasa,
penymnukanus JAHK; murto3, $a3pl MUTOTHYECKOro JeseHuss U IpeoOpa3oBaHUS XPOMOCOM.
buonornueckuit cMpicn u 3HaueHHe MHUTO3a (Oecroyioe pa3MHOXKEHUE, POCT, BOCHOJHEHHE
KJIETOYHBIX TOTEPh B (PU3MONOTMYECKHX M TATOJOTHYECKUX YCIIOBHIX). Kilerounas teopus
CTPOEHHUSI OPTaHU3MOB.

JemoHncTpanus

[TpuHIMNIMATBHBIE CXEMBI YCTPOICTBA CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIA.
CxeMmbl, WTIOCTPUPYIOIINE METO/IbI IPENapaTuBHON OMOXUMUU U HMMYHOJIOTHH.
Mopenu KIeTKH.

CXeMBlI CTpOeHUsI OPraHOUA0B PACTUTEIBHON U )KUBOTHOM KIIETOK.

MuxkponpenapaTsl KI€TOK pacTeHUH, )KUBOTHBIX U OJJTHOKJIETOUYHBIX TPHOOB.

@Urypsl MUTOTUYECKOTO JEJIEHUS B KJIETKAaX KOPELIKa JIyKa M0 MUKPOCKOIIOM M Ha
cxeMme.

e Marepuansl, pacckasblBalolue 0 Ouorpa@usax y4eHbIX, BHECIIUX BKJIAJl B Pa3BUTHE
KJICTOYHOW TEOPHH.

[IpakTuueckue padboOTHI:
1. U3ydenwe KIeTOK GAKTepHii, paCTEHHMIA U JKMBOTHEIX HAa TOTOBBIX MHKPOMpPENapaTax .
[IpenmeTHbIe pe3ynbTaThl 00yYeHUS

VYuyarmuecs JOJKHBI 3HATh:

— OMpeNieIeHus] TOHATHH «IIPOKapUOTHI», <«QYKApUOTBD», «XPOMOCOMBI», «KApPUOTHI»,
«MUTO3»;

— CTPOCHHUE TPOKAPUOTUIECKOH KIIETKH;

— CTpOEeHHUE MPOKapHOT (0aKTepUH U CHHE3eIEHBIE BOJAOPOCIH (IUaHOOAKTEPHH));

— CTPOECHUE FYKAPUOTUYECKOH KIIETKU;

— MHOT0O00pa3ue 3yKapuoT;

— 0COOEHHOCTHU CTPOEHHMS PACTUTEIBbHOM U KUBOTHOM KJIETOK;

— TI'JIaBHBIC YaCTH KJICTKH,

— OpPraHOM/JIbI TUTOIUIA3MbI, BKIIIOUECHHUS;

— CTaJIM¥ MUTOTUYECKOT'0 IIMKJIA U COOBITHUS, POUCXOASIINE B KJIETKE HA KaKJOU U3 HUX;

— TIOJIOKEHUS KJICTOYHOM TEOPHH CTPOCHHUSI OPTaHU3MOB;

— OMOJIOTMYECKHI CMBICII MUTO34.



VYyaruecs: 10JKHBI YMETh:

— XapaKTepu30BaTh METa0OIN3M Y IIPOKAPHOT;

— OIKCHIBATh TEHETHYECKUI armapaT OaKTepui;

— OIMCHIBATH MPOIIECCHI CIOPOOOPA30BaHUS H PA3SMHOXKEHUS IIPOKAPHUOT;

— OOBSICHATH MECTO M POJIb TPOKAPHOT B OMOICHO3aX;

— XapakTepu3oBaTh (YHKIMW OPraHOWAOB IIMTOILIA3Mbl, 3HAYCHHE BKJIIOYCHUH B
KHU3HEIEATEIILHOCTH KIICTKH;

— OIMCHIBATH CTPOCHUE U (PYHKIIUU XPOMOCOM.

MertarnpenMeTHbIe pe3yabTaThl 00ydeHHs

VYyamuecs N0KHbI yMETh:

— COCTaBIIATh CXEMBbI M TaOJIUIII 711 MHTETPALUU TTOTYyYECHHBIX 3HAHUH;

— 00001aTh U Je1aTh BBIBOJIBI 10 M3YYEHHOMY MaTepuany;

— paboTaTh C JONMOJHUTEIbHBIMA HCTOYHMKAMU HWH(OpPMAIMM W UCIOJIB30BaTh WX IS
MOMCKA HEOOXOIMMOTO MaTepHaia;

— NPEACTaBIATh HW3YYCHHBIM MaTepual, UCMIOJAb3ys BO3MOXHOCTH  KOMIIBIOTEPHBIX
TEXHOJIOTHH;

— OOBSICHATH PUCYHKH U CXEMBI, IPE/ICTABIICHHBIC B yUCOHHKE;

— CaMOCTOSITEJIBHO ~ COCTaBJSATb  CXEMbI  IPOLIECCOB, MPOTEKAKIIMX B KIETKE, H
«IPUBSI3BIBATHY OTMEIBHBIE UX ATAIIbI K PA3JIUYHBIM KIIETOYHBIM CTPYKTYpaM;

— WUIIOCTPUPOBATH OTBET MPOCTEHIITUMHU CXEMaMHU U PUCYHKAMH;

— paboTaTh ¢  MHUKPOCKOIIOM H  HW3TOTOBJATH  MPOCTEUINHME  IpemapaTsl s
MHKPOCKOIHYECKOTO UCCIICIOBAHUS.

Paznen 3. Pa3MHOXeHHE ¥ MHAMBHIyaIbHOE PA3BUTUE OPTraHU3MOB (5 1)
Tewma 3.1. PasMHOXeHHE OpraHu3MoB (2 )

CymHocts U GOpMBI Pa3MHOXKEHHUS OpraHu3MoB. becrionoe pasMHOXKEHHE DPACTeHHH u
JKUBOTHBIX. IlomoBoe PaSMHOXCHHUEC KHUBOTHBIX H paCTCHHﬁ; 06pa3OBaHI/IC IIOJIOBBIX KIICTOK,
OCEMEHEHUE M OIUIOAOTBOpeHHE. buojormyeckoe 3HaYeHHE IMOJIOBOTO Pa3MHOMKEHUS.
['amerorenes. Ileprnoapl 00pa3oBaHHs TOJOBBIX KIETOK: Pa3MHOXKEHHE, POCT, CO3PEBAHUE
(meiio3) u dopmHupoBaHHE MOJOBBIX KiIETOK. OCOOEHHOCTH cliepMaToreHe3a U OBOIEHE3a.
Omo10TBOpEHHE.

JleMoHcTpanus

[Tnakatel, WUTFOCTPUPYIONIUE CIIOCOObI BETE€TaTUBHOTO Pa3MHOXKEHUS IIJIOJIOBBIX JE€PEBHEB U
OBOIIHBIX KyJIbTYp. Mukpomnpemnapatsl siinekiaerok. dotorpaduu, orpaxkaromme pasHooOpasue
MIOTOMCTBA Y OJTHOM Mapsl POAUTEIEH.

[IpeameTHBIEC pE3yIbTATHI 00yUYEHUS

VYyamuecs 10IKHBI 3HATh:

— MHorooOpa3zue GopMm 0ecrojoro pa3MHOKEHHUS U IPYNIbl OPraHU3MOB, JUIsl KOTOPBIX OHU
XapaKTEepHBI,

— CYIIHOCTH ITOJIOBOTO Pa3MHOKEHUS U €ro OMOJIOTHYECKOe 3HAYCHHE;

— TIpoIlecC TaMeTOreHe3a;

— Mei03 U ero 6MoJI0rMYecKoe 3HaYeHUE,

— CYUIHOCTb OIIOJIOTBOPEHUSI.

VYuyaruecs: 10JKHBI YMETh:

— XapaKTepu30BaTh OMOJIOTHYEeCKOe 3HaUeHHE OeCIIoIor0 pa3MHOKEHHUS;

— OOBSICHATD IPOIIECC MeH03a, MPUBOAIIUI K 00pa30BaHUIO TallJIOUIHBIX TaMeT.

Tema 3.2. UnauBuayainbHOE pa3BUTHE OpraHU3MOB (OHTOTreHe3) (3 u)

OMOpHOHaNbHBIN Mepuoj pa3BUTHs. OCHOBHBIE 3aKOHOMEPHOCTH ApOOJIeHUs; 00pa3oBaHue
OJIHOCJIOITHOTO  3apojbllia —  OmacTynbl. lacTpynsuus; 3aKOHOMEPHOCTH 00pazoBaHUs
JBYCIIOWHOIO  3apoasllia —  ractpyibl. [lepBuuHBI  oOpraHoreHe3 W JajlbHeWIIas
muddepeHMpoBKa TKaHeH, OpraHoB M cucTeM. [loCTOMOpHOHANBHBIN TMEepHOJ pa3BUTHSL.
®opmMbl TOCTAMOPUOHATIBHOTO NepHoAa pa3BuTHs. Hempsimoe pa3BuTHe; MOJHBIA U HEMOTHBIN
metamopho3. bruonornueckuit cMpica pazButus ¢ meramopdosom. IIpsmoe passutue. CtapeHue.
OO0mue 3aKOHOMEPHOCTH pa3BUTHS. buorenermueckuii 3akoH. CXOICTBO 3apojbllicii U



sMOpuOHaNbHAs auBepreHIus mnpu3HakoB (3akoH K. bapa). buorenermyeckuii 3akoH
(3. I'exkens u K. Mronep). Pa6otsr A. H. CeBepiioBa 06 5MOpHOHATBEHON H3MEHYHBOCTH.

JemoHcTpanus

e Talnuupl, WUIIOCTpUpYIOLIME Tpouecc MeTamopdo3za y  OecrnO3BOHOUHBIX
(PKECTKOKPBIIBIX U YEHTYHYaTOKPBUTBIX HACEKOMBIX) M TO3BOHOYHBIX (aM(puOuii).

e Talnuupl, OTpaKaIOIINE CXOICTBO 3apPOJBIIICH TO3BOHOYHBIX KHUBOTHBIX.

e (Cxembl IpeoOpa3oBaHMs OPraHOB M TKaHEH B (uUioreHese.

[TpenMeTHBIC pe3yabTaThl 00yUICHUS

VYuyaruecs T0JKHbBI 3HATh:

— OIpEeJIeIICHUE TIOHATHS «OHTOTCHE3Y;

— MEPUOTU3AIUI0 HHMBHIyaIbHOTO PA3BUTHS;

— 3Tarbl SMOPUOHAIBHOTO Pa3BUTHS (APOOIICHHUE, TACTPYIISAIUS, OPTAaHOTCHE3);

— (hOpMBI TOCTAIMOPHOHAILHOTO TEPHOIa PA3BUTHS: HETIPSIMOE Pa3BUTHE, PA3BUTHE TIOJTHBIM
Y HETIOJIHBIM TPEBPAIICHUEM;

— TpSAMOE Pa3BUTHE;

— Ouorenernueckwnii 3akoH . ['ekkens u K. Mroimiepa;

— pabotsr A. H. CeBeprioBa 00 SMOpHOHATLHOM N3MEHUHUBOCTH.

VYyamuecs 10KHBI yMETh:

— OIMCHIBATH MPOIIECCHI, MPOTEKAOUINE MTPH APOOICHNH, TaCTPYIIALUN 1 OpPraHOTEeHE3E;

— XapakTepu3oBaTh (HOpPMbI TOCTIMOPHOHAIIFHOTO PAa3BUTHS;

— pa3IM4aTh COOBITHS, COMPOBOXKIAIONIME PA3BUTUE OPTaHMW3Ma IPHU IMOJHOM M HEIOJHOM
NPEBPAICHUH;

— OOBSCHATH OMOJIOTUYECKUN CMBICIT pa3BUTHS C MeTaMop(ho3om;

— XapaKTepU30BaTh TAIbl OHTOT€HE3a MPH MPSMOM TOCTIMOPUOHATIBHOM Pa3BUTHH.

MeTaHpeI{MeTHHe PE3YyIbTAaThl O6y‘~ICHI/IH

VYyamuecs 10KHbI yMETh:

— CpaBHUBATh U COINOCTAaBJIATh MEXIY COOOW 3Tambl pPa3BUTHUSI >KUBOTHBIX H3YYEHHBIX
TaKCOHOMMYECKUX TPYIIIL;

— WCIIOJIb30BaTh MHAYKTUBHBIM W JE€AYKTUBHBIA TOAXOABl TPU H3YYEHHHM KPYIHBIX
TaKCOHOB;

— BBIABJIATH IIPU3HAKHU CXOJICTBA U Pa3JIn4Msl B Pa3BUTHH KUBOTHBIX Pa3HBIX TPYIIIL;

— 0000111aTh ¥ J1eN1aTh BBIBOJIBI [0 H3YYEHHOMY MaTepuaiy;

— paboTaTh C JOMOJIHUTEIBHBIMA HCTOYHHUKAMH HHGOpPMAllMM M HUCHOJIb30BATh MX JUIS
MOKCKa HEOOXOIMMOT0 MaTepHasa;

— NPEACTABIATh M3YYEHHBIH MaTepual, MCIHOJIb3ys BO3MOXHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Pasznen 4. HacneacTBeHHOCTh M MI3MEHUYHUBOCTH OPraHu3MoB (20 u)

Tema 4.1. 3akOHOMEPHOCTH Hacjen0BaHus npu3HakoB (10 )

OtkpeiTue I'. Mennenem 3akoHOMEpPHOCTEN HaclieZJOBaHUS MPU3HAKOB. [ mOpugomornyeckuit
METOJI HW3YYEHHUS HAaCJIEJCTBEHHOCTH. MOHOTMOpUIHOE M TOJUTHOPUIHOE CKpElIUBaHHE.
3akoHbl MeHnpgens. HezaBucuMoe M CLEIUIEHHOE HacienoBaHHE. ['eHeTndeckoe omnpeneneHue
noJyia. ['eHOTHI KaK Le0CcTHAs CUCTEMa. B3auMoaeicTBUE ajuIeNbHBIX U HEAJJIENIbHBIX T€HOB B
OIPECIICHUN TIPU3HAKOB.

JemoncTpanus

e KapTel XpOMOCOM YeJIOBEKaA.
e PonocnoBHbBIE BBIIAIOLIUXCS TPEACTABUTENCH KYIbTYPHI.
e  XpOMOCOMHBIE aHOMAJIMH YEJIOBEKA U UX (PEHOTHUNHYECKHUE MTPOSBICHUSI.

[IpakTuueckue padboOTHI:

1. PeleHne reHETHYCCKUX 3aaa4 1 COCTAaBJICHUC POOOCIIOBHBIX.

[IpeameTHbIe pe3ynbTaThl O0yYCHUS



VYyamuecs 10IKHBI 3HATh:

— OIpEENICHNs] MOHATHH «T€H», JIOMUHAHTHBIA TE€H», «PEUECCUBHBIA T'€H», «IIPU3HAKY,
«CBOWCTBO», «(PEHOTHUII», «T€HOTHUI», HACIEICTBEHHOCThY», «U3MEHUHBOCTDY, «MOIU(UKAIIIIY,
«HOpMA PEaKLUN», «KMYTALUN», «COPT», «IIOPOJIay, «IITAMM;

— CYIIHOCTh TUOPUIOIOTUYECKOTO METO/1a M3YUEHHUS HACIEICTBEHHOCTH;

— 3aKOHBI MeH e,

— 3aKkoH Moprasna.

VYyamuecs N0KHbI yMETh:

— HCIIOJIB30BATh IIPU PELICHUH 33]a4 FEHETUYECKYIO CUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPTaHU3MOB U 3aMUCHIBATH UX TAMETHI;

— CTPOUTh CXEMBbl CKpEIIMBAHHUA NPU HE3aBUCUMOM U CLEIUIEHHOM HacleOBaHUH,
HACJIE0BAHUH CLIETUIEHHOM C II0JIOM;

— CYUIHOCTb F'€HETUYECKOTO OIPEAEIICHUS M10J1a Y PACTEHUH U )KUBOTHBIX;

— XapaKTepu30BaTh F'€HOTUII KaK CUCTEMY B3aUMOJECHCTBYIOLUIMX F'€HOB OPTraHU3Ma;

— COCTaBJIATH NPOCTEHMIINE POJAOCIOBHBIE U PEIIaTh FTEHETUYECKHE 3aauH.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUUBOCTH (6 1)

OcHoBHBIE (OPMBI M3MEHYMBOCTU. | eHOTHUIHMYECKass M3MEHYMBOCTh. MyTanuu. 3Ha4YeHHE
MyTauuMid JUIsl TPAaKTUKU CEJIbCKOro Xo3sicTBa UM OuorexHonoruu. KomOuHaTHBHAs
M3MEHYUBOCTh. DBOJIIOLIMOHHOE 3Hau€HHWE KOMOMHATHBHOM M3MEHYMBOCTU. DeHoTHUIIMYECKas,
WId MOTU(UKAIMOHHAS, W3MEHYMBOCTh. POJIb yCIOBMI BHEWIHEH cpensl B pa3BUTHH U
IIPOSIBJICHUU NPU3HAKOB U CBOMCTB.

JlemoHcTpanus
o [Ipumepsl MOAM(PUKAITMOHHONW H3MEHYHBOCTH.
[TpakTrueckue pabOTHI:

1. Tloctpoenue BaprallMOHHOM KpUBOMl (pa3Mepbl JUCTHEB PACTEHUM, aHTPOIIOMETPUUECKUE
JaHHbBIE YyYAIIUXCH).

[IpeameTHBIC pE3yIbTATHI 00yUEHUS

VYyammuecs J0IKHBI 3HATh:

— BUJbI UBMCHYUBOCTU U paA3JIMIUA MCKAY HUMU.

Yyammuecs J0IKHBI YMCThb:

— pacClio3HaBaTb MYTAIIMOHHYIO U KOM6I/IHaTI/IBHy10 N3MCHYHNBOCTD.

Tema 4.3. Cenexuus pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB (4 1)

L{eHTpbl MPOUCXOKIEHUSI U MHOT0OOpa3usi KyJabTypHBIX pacteHuil. CopT, mopoja, ITaMMm.
Meroapl CeNeKIUMU pacTEeHUM M KUBOTHBIX. JIOCTMIKEHHsT M OCHOBHBIE HallpaBJICHUS
COBPEMEHHOM CENEKIUM. 3HAUYE€HUE CENeKUUM M Pa3BUTUA  CEIbCKOXO3SIMCTBEHHOIO
MPOU3BOJICTBA, MEAUILIUHCKOM, MUKPOOHOJIOIrMYECKON U IPYIUX OTpacyield MPOMBIIIIEHHOCTH.

JemoHcTpanus

e CpaBHHTEJIbHBIN aHAIN3 TOPOJI AOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PaCTEHHI
U UX JIUKUX [IPEJIKOB.

e Komneknuun u mpemnapatbl COPTOB  KYJIbTYPHBIX PAcTE€HHH, OTIMYAIOIIUXCS
HauOOJIbIIEeH TJI0IOBUTOCTHIO.

[IpeameTHBIC pE3yIBTATHI O0yUEHUS

VYyamuecs: 1OJHKHBI 3HATh:

— METOJKbI CEJICKIIMU;

— CMBICTT ¥ 3HaUEHHUE SBJICHUS T€TEPO3UCA U TOJTUTIIIONU TUH.

Vwyarmuecs 10KHbBI YMETh:

— OOBSCHATH MEXaHHW3MBbI TEpe/laydl MPU3HAKOB W CBOMCTB M3 TMOKOJECHHS B MOKOJCHHE U
BO3HUKHOBEHHUE OTIMYUN OT POAUTEIHCKUX (GOPM Y TOTOMKOB.



MertarnpenMeTHbIe pe3yabTaThl 00yuYeHHs

Vyaniuecs J0KHBI YMETb:

— JIaBaTh XapaKTePUCTHKY FEHETUUCCKUM METOaM M3Y4eHHsI OMOJIOTHYECKUX OOBEKTOB;

— paboTath ¢ y4eOHHKOM, pabodeil TeTpa b0 U JUIAKTHUYCCKUMH MaTepHAaIaMH;

— COCTaBJIATh KOHCHEKT naparpada y4eOHHWKa 10 W/WIM IOCIe M3YYeHHs MaTepuaina Ha
YPOKe;

— pa3pabaTrhIBaTh IUTAH-KOHCIIEKT TEMbI, UCIIOJIB3YsI Pa3HbIe UCTOYHUKH HH(POPMAIIHH;

— TOTOBUTh YCTHBIE COOOLICHHWS W NHCbMEHHBIE pedeparhl Ha OCHOBE 0000IIEHUS
Marepualia yaeOHUKa U JOTIOJHUTEIBHOW JINTePaTyphl;

— TI0JIB30BaThCs IOMCKOBBIMH CHCTEMaMu MHTepHeTa.

Paznen 5. BzaumooTtHomenust opranusma u cpeabl. OCHOBBI dKkojioruu (7 1)
Tewma 5.1. buocdepa, e€ crpykrypa B pyHKIUHU (5 9)

buocdepa — >xuBas obosouka 1uranetsl. Ctpykrypa O6uocheprsl. KommoneHnTsr O6uochepsr:
JKUBOE BEIIECTBO, BUJOBOW COCTaB, pa3HOOOpa3ue M BKiIaJ B Ouomaccy. buokocHoe u KocHOe
BemectBo Onochepnr (B. WM. Bepruanckuii). KpyroBopor BemectB B mpupoje. EcrecTBeHHBIC
coolmiecTBa KHUBBIX OpraHu3MoB. bruoreoneHo3sl. KOMIIOHEHTBI OHOT€OIICHO30B: MPOIYLIEHTHI,
KOHCYMEHTBI, PEAYICHTHL. BHOIEHO3BI: BHIOBOE pPa3HOOOpa3ue, IUIOTHOCTHh IOIYJISIIHA,
O6uomacca. Adnornyeckne akrTopsl cpensl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIQXKHOCTH U
Ipyrux (GakToOpoB B IKH3HEIEATEIBHOCTH coolmiecTB. MHTEHCHBHOCTH JeiicTBus (pakTopa
cpedpl;  orpaHuuMBarOmMi  QaxTop. BzammopeiictBue  (pakTopoB  cpembl,  IpeAeIbI
BBIHOCIMBOCTU. buortnueckue ¢akropsl cpenpl. llenmn u cetu nuTaHusa. DKOIOTHYECKUE
nUpaMuIbl: uynces, Ouomaccsl, sHepruu. CMeHa OuoiueHo30B. [IpuunHBI CMEHBI OHOLIEHO30B;
dbopmupoBanre HOBBIX cooOmiecTB. DOpMbl B3aUMOOTHOIIECHUN MEXKIy OpraHHU3MaMHu.
[lo3uTHBHBIE  OTHOIIEHHUS —  CHUMOMO3:  MyTyalu3M, KOOMepalus, KOMMEHCAIH3M.
AHTHOMOTHYECKHE OTHOUICHMsS: XUIIHUYECTBO, Mapa3suTU3M, KOHKypeHuus. HelTpanbHbie
OTHOLLIEHUSI — HEUTPaIU3M.

JemoHncTpanus

e (CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYPY Orochephl U XapaKTepu3yroIiue e€ OTAeIbHbIC
COCTaBHbIE YaCTH.

e TabGmuibl BUJOBOTO COCTAaBa U Pa3HOOOPA3Msl KUBBIX OPraHU3MOB OHOChephI.

CxeMBbl KpyroBopoTa BELLIECTB B IIPUPO/IE.

e Kaprel, oTpakaromue reojJorn4ecKyl0 UCTOPHI0 MATEPUKOB, PACIPOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIH.

e Jlnadunsmbl 1 KuHOPUIBMBI «bruocdepar.

e [Ipumepsl cuMOMO03a MEXy IPEACTABUTENAMHU PA3IMUHBIX LIAPCTB KUBOM MPUPOJIBI.

[TpakTrueckue paboThI:

1. CocraBleHHe CXeM Nepead BENeCTB i YHepruy (Ieneil muTanus) .
2. V3yueHwme w® ONHCAaHWE DKOCHCTEMBI  CBOEH MECTHOCTH,  BBISBJICHUE  THUIIOB
B3aMMO/JICHCTBHUS Pa3HbIX BUJOB B IAHHON YKOCUCTEME .

[IpenmeTHbIe pe3ynbTaThl 00yYeHUS

VYyamuecs 10IKHBI 3HaTh:

— olpenieieHne TMOHATHA «Ouochepa», «IKOJOTHs», «OKpYXKalolias cpefa», «cpeaa
OOUTAHUSAY, IPOAYLEHTHI», KKOHCYMEHTBI», «PEIyLEHThI;

— CTPYKTYPY M KOMIIOHEHTHI Onochepsr;

— KOMITOHEHTHI )KMBOT'O BELIECTBA U €ro QYHKIUU;

— KJ1accu(UIHPOBATH HKOJIOTUYECKUE (HAKTOPBHI.

VYyamuecs 10KHbI YMETh:

— XapaKkTepu3oBaTh bromaccy 3emiu, OMOJIOrMYECKYIO TPOAYKTUBHOCTH;

— ONKUCBIBATh OMOJOTHYECKHE KPYTOBOPOTHI BEIIECTB B IPUPO/IE;

— OOBSACHATD JeiiCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPONOTEHHBIX (PAKTOPOB;

— XapaKkTepu30BaTh W pa3ivyaTh SKOJIOTMYECKHE CHCTEMBbI — OHOreoleHO03, OMOIEHO3 U
arpoLeHo3;

— pacKpbIBaTh CYIIHOCTh U 3HAYEHHUE B IPUPOJAE CAMOPETYIIALHHY;

— OIHKCHIBATH MPOIIECC CMEHBI OMOIICHO30B U BOCCTAHOBJICHUS MTPUPOIHBIX COOOIIECTB;



— XapakTepu3oBaTh (OpPMBI B3aMMOOTHOILEHHH MEXAYy OpraHM3MaMu: CHUMOHOTHYECKUE,
aHTUOMOTUYECKUE U HEHTpalIbHBIE.

Tema 5.2. buocdepa u yenosek (2 1)

[TpupoaHbie pecypchl M HMX HCHOJIb30BaHWE. AHTPOIOTeHHbIE (DAaKTOPHI BO3JCHCTBHUS Ha
OMO1IeHO3BI (POJIb YeJIOBEKa B MPUPOJIE); TOCIEICTBUS XO3SUCTBEHHON JIEATEIIbHOCTH YeJIOBEKA.
[TpoGuieMbl parMoHaIBLHOTO MPUPOAOIOIB30BaHUs, OXPAHbI IIPUPOBL: 3aLIUTAa OT 3arps3HEHUH,
COXpPAaHCHUC JSTAJIOHOB W IIAaMSATHHUKOB IIPHUPOIBI, 06eCHe‘-ICHI/I€ MNpUpPOAHBIMHU pECypCaMUu
HACEJICHUS TUTaHEeTHI.

JemoncTpanus
e KapTsl 3a110BeIHBIX TEPPUTOPUI HALLICH CTPAHBI.
JlaGopaTopHbie pabOThI
AHanu3 U OlleHKA MOCNEICTBUI JesSTeNIbHOCTH YeI0BEKa B IKOCHCTEMAX .
[IpeameTHbIC pE3yabTaThl 00yUEHUS

VYyamuecs 10KHBI 3HATh:

— QHTPOIIOTEHHBIE (PAKTOPHI CPEJIBI;

— XapakxTep BO3JICHCTBHS YeloBeka Ha Ouochepy;

— CHocOOBI U METOJIbI OXPAHBI IPUPOIBI;

— OMOJIOrMYECKHI U COLMATIbHBIN CMBICI COXPaHEHUS BUI0BOIO Pa3HOOOpa3us OMOIIEHO30B;

— OCHOBBI PAllMOHAIBHOTO IIPUPOJI0TI0JIb30BAHMS;

— HeucuepliaeMble U oyepraeMble pecypehl;

— 3aIl0BEJIHUKH, 3aKa3HUKH, napku Poccuy;

— HECKOJIbKO PacTEeHUH U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro kHUTY.

VYyamuecs 10KHbI yMETh:

— [NPUMEHATh HA IMPAKTUKE CBEACHHUS 00 DKOJIOTMYECKMX 3aKOHOMEPHOCTAX B
MPOMBIIIJIEHHOCTH M CEIbCKOM XO3SAMCTBE JJIsi NPaBUJIBHOM OpraHu3alluy JIECOBOJICTBA,
pBIOOBOJICTBA, @ TAK)KE ISl PEIIEHUs] BCEr0 KOMIUIEKCA 3a7jad OXPaHbl OKpY)KaoIlled cpeabl U
PaLMOHATILHOTO MTPUPOAOIOIB30BAHNUS.

MeTaHpeI[MeTHLIC PE3YyIbTAaThI 06y‘IeHI/IH

VYyamuecs T0IKHbBI YMETh!

— paboTaTh ¢ yueOHUKOM, paboyell TeTpaapio U AUJAKTHUECKUMHI MaTepualaMu;

— COCTaBJIATh KOHCIIEKT maparpada yyeOHUKa 10 W/MIAM IOCIEe W3y4eHHUs Marepuana Ha
YPOKE;

— pa3palaTbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3YS pa3Hble HCTOYHUKN UH(POpPMAIUY;

— rOTOBUTh YCTHBIE COOOILEHHS M NHCbMEHHbIE pedepaTsl Ha OCHOBE HH(pOpPMAIUMU U3
yueOHUKa U JIONOJTHUTENIBHBIX UCTOYHUKOB;

— I0JIb30BaThCsI TIOMCKOBBIMU cucTeMaMu MIHTepHeTa;

— 130UpaTeNbHO OTHOCUTHCSI K OMOJIOTMYECKON MH(pOpMAIUH, COAepKaIIelcs B CpeCcTBaxX
MaccoBOM MH(MOpMAITUH.

JIMYHOCTHBIE Pe3yabTaThl 00yUEHUs

— (hopMUpOBaHHME YYBCTBA POCCUMCKOM I'pa)kTaHCKOW MIAEHTHUYHOCTH: MAaTPUOTU3MA, JIIOOBH
U yBakeHus K OTedecTBy, UyBCTBA T'OPJOCTH 33 CBOIO POAUHY;

— OCO3HaHMs Y4alllMMUCS OTBETCTBEHHOCTH U Aoira nepes PoauHoii;

— OTBETCTBEHHOE  OTHOLIEHWE K OOydYeHHI0, TOTOBHOCTh U  CIIOCOOHOCTH K
caM000pa30BaHMIO;

— (popmupoBaHUE MOTHBAMU K OOYYEHHUIO U TO3HAHWUIO, OCO3HAHHOMY BBIOOpY Oymymieit
npodeccuu;

— y4aluecsl JOJDKHBI CTPOUTH NANbHEWIIYI0 WHAWBHIYAJTbHYIO TPA€KTOPHUIO 00pa30BaHUA
Ha 0a3e opHeHTaluu B MUpe podeccuil 1 npodeccuoHabHBIX MPeIOUYTEeHU ;

— (hopMUpOBaHHE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

— co0yo/leHle  yyallMMHUCS M [ponaragaa [paBUi  TOBEACHUS B NPHUPOJE,
IIPUPOIOOXPAHUTEIBHOMN AEATEIBHOCTH;



— YMEHHE pealn30BbIBATh TEOPETUUECKUE TTO3HAHUS HA TPAKTHUKE;

— OCO3HaHHe 3HAYeHMH 00pa30BaHUA [Js MOBCEIHEBHON XW3HU W CO3HAHHOTO BbIOOpa
npodeccuu;

— CIIOCOOHOCTh yYalllUXCsl MPOBOJUTH pabOTy HaJ OMMOKAMU JJii BHECEHHUS KOPPEKTHB B
ycBauBaeMbI€ 3HAHUS,

— MPUBUTH JIOO0BH K MPUPOJIE, YYBCTBO YBAKECHUS K YUEHBIM, U3yYaIOUIUM KHUBOTHBII MUD,
Pa3BUTh ICTETUYECKOE BOCTIPUATHE OOIICHHUS C )KUBBIMU OPTaHU3MaMU;

— MPU3HAHUE YYAIIUMUCS TpaBa KaXJIO0ro YeJIOBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHEHUE;

— FOTOBHOCTh YyYalIUXCsl K CaMOCTOSITEIbHBIM TMOCTYINKaM M aKTUBHBIM JIEUCTBHUSIM Ha
MPUPOIOOXPAHUTEIILHOM MOIPHUIIIE;

— yMEHHE apryMEHTHPOBAHHO U 000CHOBAHHO OTCTAMBATh CBOIO TOUKY 3PCHHUS;

— KpPUTUYHOE OTHOILIEHHWE K CBOMM IIOCTYNKaM, OCO3HaHHE OTBETCTBEHHOCTH 3a WUX
pe3yIbTaThl;

— OCO3HAHHOE, YBAXKUTEJIBHOE U JA00pOKeNnaTelIbHOe OTHOLIEHUE K JPYroMy YelOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE;

— OCO3HaHHE Ba)XXHOCTH (OPMHUPOBAHHUS SKOJOTHYECKON KYIbTYpPbl Ha OCHOBE NPU3HAHUS
[EHHOCTH HM3HU BO BCEX €€ MPOSABICHUSX M HEOOXOAUMOCTH OTBETCTBEHHOIO, OEpEKHOIO
OTHOUIEHUS K OKPYKAIOILIEH Cpelie;

— YMEHHE CIyIIaTh U CJBIIATH APYroe MHEHHE, BECTU JUCKYCCHIO, YMEHHE ONEpUpPOBATH
(dakTamMu Kak JIJis JOKA3aTeIbCTBA, TaK U JIJISl OMPOBEPIKEHUS CYIIECTBYIOIIETO MHEHHUSI.

3axmtouenue (1 u)



Pa3nea 6. TemaTnueckoe NJIaHUPOBAHHE

Ne HasBanue temsl (pa3zaena) KosmuecTBo yacos XapaKkTepUCTHUKA BUJOB ACITEIBHOCTH Y4aIUXCS
n/n BCETO U3 HuX Ha
IIPAKTUYECKUE
1 | Beenenue. 1 - BbISBIIAIOT B M3YYEHHBIX paHee OWMONOTHYECKUX JAUCIUILIMHAX
o0Imue 4epThl OpraHU3allid pacTeHUH, >KUBOTHBIX, TPHOOB M
MUKpPOOpPraHu3mMoB. OOBIACHSIIOT E€IUHCTBO BCETO JKUBOTO U
B3aMMO3aBHCHMOCTb BCeX YacTei ouocdepsl 3emin
Pa3ngen 1. IBoJIIOLHSA 21 2
JKMBOr0 MHPa Ha 3emJie
2 | Tema 1.1 MHuoroobpasue 2 - OnpenenstoT pa3ianurs XUMUYECKOTO COcTaBa 0OBEKTOB KUBOH U
KUBOTO  Mupa.  YpOBHH HEKHMBOM HPUPOJIBL. XapaKTepU3yIOT OOIIMI ITPUHIIUIT KIETOYHOIM
OpraHM3allii U1 OCHOBHBIE
CBOICTBA SKHBEIX OpraHu3allMi JKUBBIX OpraHu3MoB. CpaBHUBAIOT OOMEHHbBIE
OPraHM3MOB MPOLECCHl B HEKUBOM M KMBOM NpUpojie. PacKpbhIBalOT CyIIHOCTH
peakuuii MerabosinzMa. OOBACHSIIOT MEXaHU3Mbl CAMOPETyYJISLUU
OMOJOTrHYECKUX CHCTEM. AHanu3upyoT MIPOLIECCHI
CaMOBOCIIDOM3BENICHUSA, pPOCTa W  Pa3BUTHS  OPraHU3MOB.
XapakTepusyroT HACJIEICTBEHHOCTh u WU3MEHYUBOCTb,
3allOMUHAIOT MaTepUalbHbIE OCHOBBI 3TUX CBOWCTB. CpaBHUBAIOT
(hopMBI pa3IpakKUMOCTH Y Pa3TUYHBIX OMOJIOTHYECKUX OOBEKTOB.
OTMmeyaroT 3HaueHHe OMOJIOTHYECKUX PUTMOB B MIPUPOJIE U JKU3HU
YeJI0BEKA. PackpeiBator 3HaUEHUE JUCKPETHOCTH u
SHEPro3aBUCUMOCTH OUOJIOTUYECKUX CHUCTEM. XapaKTepHU3yIoT
MHOTroo0Opasue KUBOTO MHpa. ITpuBonar IIPUMEPBI
HCKYCCTBEHHBIX KJ1acCUpUKaui AKHUBBIX OpraHU3MOB.
3nakomsaTcs ¢ paboramu K. Jlunnes. OOBSACHSAIOT NPHHIIMIIBL,
JeKaliie B OCHOBE IOCTPOEHHUS €CTECTBEHHOH Kiaccu(uKaluu
YKMBOI0 MHpa Ha 3emiie
3 | Tema 1.2. Passurne 2 - XapakTepu3yloT TPEICTABIEHUS JPEBHUX W  CPEIHEBEKOBBIX
ggg;g;“n B A0apBHHOBCKIH eCTECTBOMCIIBITATENEH 0  kuBOM  mpupomge.  OIEHUBAIOT
NpEeACTaBIeHUS 00  «M3HAYaJIbHOM  11€71eco00pa3HOCTH» |




HEU3MEHHOCTH >KMBOW MTPHUPOABL. 3alOMHUHAIOT  MPUHIIMIIBI
ounapHoi kinaccudukanuu K. JInnaes. 3HaKOMATCS ¢ OCHOBHBIMHU
MOJIOKEHUSMU ABOJIIOLIMOHHOMN TEOpUHU K. b. Jlamapka.
XapakTepus3yloT TMPOTrPEeCCUBHbIE U OIIMOOYHBIC MOJIOKECHHUS
spomonnoHHOM Teopuu K. b. Jlamapka

Tema 1.3. Teopus
Y. /lapBuHa 0
MMPOUCXOKIACHUHN BUJI0OB

HYTGM CCTCCTBCHHOI'O 0T60pa

OnpenensroT AOCTMKCHHS HAYKH M TEXHOJOTMH B KadyecTBe
IPEINOCHUIOK CMEHBI KPEallMOHUCTCKUX B3IJISI0B Ha KUBYIO U
HEKMBYIO  IPUPOAY  DBOJIOLMOHHBIMH  IIPEICTaBICHUSIMH.
XapaxkTepusyroT Hay4HbIe IIPEIIOCHUIKH, noOyuBIINeE
Y. JlapBruHa K IOUCKY MEXaHM3MOB U3MEHEHUS B )KUBOU IIPUPOJE.
AHaNMM3UPYIOT AKCOEAUIIMOHHBIA Marepuan Y. JlappuHa B
Ka4yeCcTBE MPEANOCBUIKH pa3padOTKU HBOJIOLHOHHONH TEOpHUHU.
Xapakrepuzytot yuenue Y. JlapBuHa 00 HMCKYCCTBEHHOM OTOOpE,
(OpMBI UCKYCCTBEHHOTO 0TOOpa U OOBSACHSIOT METOJbl CO3/1aHUS
HOBBIX IIOPOJI JOMAIIHUX JKUBOTHBIX U COPTOB KYJBbTYpPHBIX
pacTeHHi.  3allOMMHAIOT  OCHOBHBIE  IIOJIOKEHUS  TEOPHH
Y. lapBuHa 0 ecTeCTBEHHOM oTOope. XapakTepusyroT (OpPMBI
060pbOBI 32 CYIIECTBOBAHHWE M MEXaHU3M €CTECTBEHHOro 0TOO0pa;
JIAIOT OIpe/IeTICHHE MOHSITHS «ECTECTBEHHBIN 0TOOP»

Tema 1.4.
[TpucnocobnaeHHOCTH
OPraHU3MOB K  YCIIOBUSAM
BHEITHEHN CpeIbl KaK
pe3ynbTat JerCcTBHS

C€CTCCTBCHHOI'O 0T60pa

XapakTepu3yloT CTPYKTYPHO-(YHKLIMOHAIbHYIO OpIraHU3aLUI0
KUBOTHBIX, pAacTE€HUl, TIpubOOB U MHUKPOOPTraHU3MOB Kak
npucnocoOieHne K  yCIOBUSAM  cylecTBoBaHus. IlpuBonsr
MPUMEPHI Pa3JIMYHBIX MPUCIIOCOOJICHUN TUIIOBBIX OPraHU3MOB K
ycIoBUSAM  cpefpl. JlalOT OLEHKY THUIIMYHOTO IOBEACHMS
KUBOTHBIX M 3a00T€ O TOTOMCTBE KakK MPHUCIOCOOICHUSIM,
o0ecreynBaoIUM ycrex B 0opr0Oe 3a cymiectBoBanue. [IpuBoasat
MIPUMEPBI (U3HOIOTHYECKHUX azanTamui. OOBsCHSIOT
OTHOCUTENIbHBIA ~ XapakTep MPHUCIOCOONEHHH U NPUBOJAT
MIpUMepPbl OTHOCUTEIBHOCTH aJlalTalluil

Tewma 1.5. Mukpo3Bomronus

XapakTepus3yrT KPpUTEpUU BUAA: CTPYKTYpPHO-(QYHKIIMOHATHHBIH,
IIUTOIr€HETHYECKHUH, JBOJTIOIIMOHHBIHN, ATOJIOTHYECKUM,
reorpadguueckuii U penpoayKTHUBHBIA. OOBACHAIOT MEXaHU3MBI
PENPOAYKTUBHON M3OJSINUHA. AHAUTU3UPYIOT TPUUYUHBI Pa3ICIICHUS




BUJIOB HAa TOMYJSAIMH. 3allOMHHAIOT MPUYHHBI TE€HETUYECKHX
pa3nuuuil pa3nuYHbIX HOMYJSALMA OJHOrO BHJA. 3HAKOMSATCS C
MyTSAMHU BHJI000pa3oBaHus (reorpamueckuM U IKOJOTHUECKUM),
JAI0T  OLIEHKY CKOPOCTH BO3HMKHOBEHHMsS HOBBIX BHUJIOB B
pa3Hoo0pa3HbIX KPYIMHBIX TAKCOHAX

Tema 1.6. buonornuecku
IIOCJIEICTBUSA aanTannm.
Makpo3Bosronus

XapakTepus3yloT  TJaBHble  HampaBlieHUS  OMOJIOTUYECKOM
sBomtonuu. OTpakaloT MOHUMaHUE OWOJIOTHYECKOTO Iporpecca
KaK TPOIBETaHMs] TOW WJIM MHOW CHUCTEMAaTUYECKOW TpYIIBI, a
OMOJIOTMUECKOTO perpecca — KaK YrHETEHHOTO COCTOSIHUS
TaKCOHa, MPUBOJAIIEE ero K BeIMUpaHUio. [latoT ompeneneHue u
XapaKTEePU3yIOT MYTH JOCTHKEHUS OHOJOTHYECKOro Iporpecca
(TaBHBIC HAIPaBJICHUS MPOTPECCUBHOM HBOIIIOLNK): apoMopdo3a,
UauoaanTaluu v olmier jaerenepanuu. [IpuBoasT mnpUMEpbI
JTUBEPreHIuY, KOHBEpreHIuu u mapamienu3ma. OOBbACHAIOT
NPUYUHB BO3HUKHOBEHHUS CXOIHBIX 10 CTPYKType W/WIN
GbyHKIUSAM OpraHoB y npeIcTaBUTENEH pa3IUYHBIX
CHUCTEMATUYECKUX TPYI OPTaHU3MOB. 3allOMHUHAIOT OCHOBHBIE
IpaBuJjIa 3BOJIIOINH, OLIEHUBAIOT PE3YJIbTATHI YBOJIIOIUU

Tema 1.7. BosaunkHoBeHUE
JKU3HU Ha 3emie

XapakTepus3yloT XUMHUYECKHM, Mpeaduosornyeckuii (Teopus
akagemuka A. . OnapunHa), OHMONOTHYECKMH U COLMATBHBIN
JTaIlbl pa3BuUTHUSA JKUBOU MaTepHH. Onpenenstor
(uoreHeTHYECKUE CBSI3M B JKMBOI NMPHUPOJIE U CPAaBHUBAIOT UX C
€CTECTBEHHOM KJaccu(UKaIuel )KUBbIX OPraHU3MOB

Tema 1.8. PaszBurne xXuzHu
Ha 3emiie

XapakTepus3yloT pa3BUTHE XU3HU Ha 3€MJIE B apXeHCKyl H
MPOTEPO30MCKYI0 3pbl. OTMEHaroT NEpPBBIE CIEIbl KU3HU Ha
3emiie; MOSBICHHE BCEX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX
KUBOTHBIX, TEPBBIX XOPAOBBIX >KMBOTHBIX; pPa3BUTHE BOJHBIX
pacTeHuil. XapaKTepu3ylOT pa3BUTHE JKM3HM Ha 3eMie B
Majieo30McKkyr0  3py. OTmMeqaroT TMOSBICHHE  CYXOITYTHBIX
pacTeHuil; BO3HMKHOBEHHE IO3BOHOYHBIX (pbIO, 3€MHOBOIHBIX,
MIPECMBIKAIOIINXCS ). XapaKTepU3yIOT pa3BUTHE KU3HU Ha 3eMiie B
ME€3030MCKYI0 M KalHO30MCKYyI0 3pbl. OTMEYalOT MNOSIBICHUE U
pacnpocTpaHEeHHE MOKPHITOCEMEHHBIX PAcTeHUN; BOZHUKHOBEHHUE




OTUI] M MJICKONUTAIOMINX; TOSBICHUE W DPAa3BUTHE MPUMATOB.
XapakTepu3ylOT MECTO 4YeloBEeKa B JKMBOH NPHUPOJE, €ro
CHCTEMAaTH4YeCKOe IIOJIOKEHHE B CHCTEME >KMBOTHOTO MHUpA.
OTMedaroT NpU3HAKKM M CBOIMCTBAa 4YEJOBEKa, IT03BOJISIOIINE
OTHECTH €r0 K Pa3JIMYHbIM CHCTEMAaTUYECKHM TpYyIIaM apcTBa
KHUBOTHBIX.  OIUCHIBAIOT ~ CTaauM  DSBOJIIOIMHM  YeJOBEKa:
JpeBHEHIINX, JPEBHUX W TEPBBIX COBPEMEHHBIX JIIOJCH.
PaccMaTpuBaloT M 3alOMHHAIOT HOMYISLUOHHYIO CTPYKTYPY ¥y
Buna Homosapiens (pacel). 3HAKOMATCS €  MEXaHU3MOM
pacooOpa3oBaHusl, OTMeYas EIUHCTBO IPOUCXOXKICHUS pac.
[TpuBOASIT apryMEHTHPOBAHHYIO KPUTHKY TEOPHUHU pacu3Ma

Paznen 2. CrpykTypHas
opraHu3anus JKUBBIX
OpPraHu3MoOB

13

10

Tema 2.1 XuMuueckas
OpraHu3alus KIETKH

XapakTepu3yloT XUMHUYECKHE DJEMEHTHI, O0pa3yollue KHUBOE
BEIIECTBO; Pa3IM4al0T MaKpO- U MHUKpOdJIeMeHThl. ONUCHIBAIOT
HEOPraHUYECKUE MOJIEKYJIbl )KMBOIO BELIECTBA, UX XMUMHUYECKHE
CBOMCTBA M OMOJIOTMUYECKYIO POJb. XapaKTePU3yIOT OpraHUYECcKue
MOJIEKYJIbl: OMOJIOTHUECKUE IMOJUMephl — OeNKu (CTPYKTypHas
opraHu3anus U QyHKIUHN), YIIIEBOABI (CTPOCHUE M OMOJIOTUYECKast
pOJIb), KUPBl — OCHOBHOM CTPYKTYPHBIM KOMITIOHEHT KJIETOYHBIX
MeMOpaH ¥ HCTOYHMK »Hepruu. Xapakrepusyror JHK xak
MOJIEKYJIbI HaCJIEICTBEHHOCTH. OnwuceiBaroT porece
penymmukanuu JIHK), packpeiBator ero 3HadeHue. ONHUCHIBAIOT
mporecc Mepelayd HACIEACTBEHHOM HHQOpMaluu U3 sapa B
OUATOIUIa3My —  TPAaHCKpUNUMIO. Pa3znuyaroTr  CTpyKTypy M
¢ynaxu PHK

11

Tema 2.2. OOMeH BelecTs U
npeoOpa3oBaHUe HHEPTHH B
KJIETKE

XapakTepu3ylOT TPAHCIOPT BEMIECTB B KIETKYy M W3 Heé
(paromuTo3 u muHOIUTO3). OOBACHSAIOT COOBITHS, CBS3aHHBIE C
BHYTPHKJICTOYHBIM THIICBAPCHUEM, MOMTYEPKUBAS €r0 3HAYCHHE
Ui opranu3ma. [IpuBOIST mpHUMeEpbl YHEPreTHUECKOro OOMeHa.
OnuckIBalOT NMPOLIECChl CUHTE3a OENKOB U (DOTOCHHTES




12

Tewma 2.3. Crtpoenue u
(YHKIIMH KIETOK

XapaktepuzyloT (opMy M pa3Mepbl MPOKAPUOTUYECKUX KIIETOK;
CTPOCHHE LUTOILIIa3MBl, OpraHH3aL1Io MeTaboau3Ma,
TeHeTHYeCKui  ammapar  Oakrepuil. ONUCHIBAIOT — MpOIECC
cropooOpa3oBaHus, €ro 3Ha4eHue JUIsl BBKUBAHUS OaKTepHid mpu
YXYALIEHUHU YCIOBHUM CYIIECTBOBAaHUS; Pa3MHOKEHHUE MPOKAPUOT.
OneHuBalOT MECTO U poOJb INPOKapuoT B  OHOLIEHO3aX.
XapakTepus3yloT  LUTOIUIA3My  DYKapUOTUYECKOM  KIJIETKHU:
OpraHejibl LIUTOIUIA3Mbl, UX CTPYKTYpY M (yHKIuH. OTMeuaroT
3HAUEHUE LUTOCKEeNeTa. XapaKTepU3ylT THUIBl KJIETOYHbIX
BKJIIOYEHUH U MX pOJIb B MeTa0OMU3Me KIIETOK. XapaKTepus3yrT
KJIETOYHOE SIIPO KaK LIEHTP YIPaBJICHUS KU3HEAEATEIbHOCTHIO
KJIETKH; CTPYKTYphl sA1pa (saepHas o000j10YKa, XpOMAaTHH,
AapbIIIK0). OTMEYaroT OCOOEHHOCTU CTPOEHHUS PaCTUTENIBHOMN
KJIETKU. JlaloT oInpeneneHue NOHATHIO «MUTO3». Olpenenstor
pOJib  KJETKM B MHOTOKJIETOYHOM opraHusme. PasbscHstoT
noHsatue o AuddepeHIupoBKE  KIETOK  MHOTOKJIETOYHOI'O
opranusma. Kpatko onucbiBaloT MUTOTHUECKUN LIUKII: HHTEpPasy,
(a3l MUTOTHYECKOTO JIEJIEHUS M IPeoOpa3oBaHUsS XPOMOCOM.
PackppiBatoT OMOJOrMYECKMH CMBICII W 3HAUYE€HUE MHTO3a.
@OopMyIUPYIOT TOJIOKEHHUSI  KIETOYHOW TEOPUH  CTPOCHHUS
OpPraHHU3MOB

Pa3zgen 3. PazmHoOkeHHe U
HHIMBHUAYAJbHOE Pa3BUTHE
OpPraHu3MoB

13

Tema 3.1. Pasmuoxenue
OpraHu3MOB

XapakTepusyroT CYIIHOCTh U (OPMBI Pa3MHOKEHHUSI OPraHU3MOB.
CpaBHuBaOT Oecronoe M TMOJOBOE pa3MHOXKeHHe. ONHCHIBAIOT
rporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK, BBISBISAS OOIIME YEepPThI
NEPUOJI0B TIaMOTOreHe3a, B TOM 4YHcle Menosa. Onpenenstor
MOHATUSA «OCEMEHEHUE» M «OIUIOJIOTBOpPEHME». PackphiBaroT
OMOJIOTHYECKOE 3HAUYCHHE Pa3MHOKEHUS

14

Tema 3.2. HunuBuayanbHOE
pa3zBuUTHE OpraHU3MOB
(oHTOrCHE3)

O603HayaroT MIEePUOIbI WHAUBHUIYaJIbHOTO pa3BUTHS.
XapakTepu3yoT SMOpHOHATBHBINA IEPUOJ] Pa3BUTHUS U OMUCHIBAIOT




OCHOBHBIC  3aKOHOMEPHOCTH  JpoOieHus —  oOpa3zoBaHue
OJTHOCJIOWHOTO ~ 3apofpllia —  OJacTydabl, TacTpyJSUI U
OPTraHOI€HE3. OrnpenensoT 3TaIbl JIENIN: (S8
i pepeHIIMPOBKH TKAHEH, OPraHOB M CHUCTEM. XapaKTEpU3YIOT
MOCTAMOPHOHANIBHBINA TIEPHOJ] Pa3BUTHS, €r0 BO3ZMOXKHBIE (DOPMBI.
Pa3psCHSIOT CYINIHOCTh HENPSIMOTO  Pa3BUTHsSI, TOJHOTO H
HermoyHoro  meramopdosa.  JleMOHCTpHpPYIOT  MOHMMaHUE
OMOJIOTMYECKOTO  CMBICIIa  pPa3BUTHUS € MeTaMop(o3oMm.
XapakTepu3yloT  OpsSAMOE  pa3BUTHE M €ro  IEPHOABI
(TopenpoIyKTHBHBIH, PENpPOyKTUBHBIM u
HOCTPENPOAYKTUBHBIN); crapeHue. [lpuBonar QopmynupoBku
3akoHa 3apojpiieBoro cxojacrtsa K. bapa m OuoreHernyeckoro
3akoHa 9. ['exkens u @. Miosiepa

Pazgen 4.
HacaeacrBeHHOCTD "
U3MEHYNBOCTH OPraHU3MOB

20

15

Tema 4.1. 3akoHOMEpPHOCTH
HacJeI0BaHUs IPU3HAKOB

10

XapakTepusyroT THOpUI0IOTHYECKUI METO/I N3yUEHUsl XapaKTepa
HacienoBaHus npu3HakoB. DopmynupyroT 3akoHBl MeHzens.
[IpuBonar nuTOoNOrMUYeckue OOOCHOBAHUS 3aKOHOB MeHpens.
JleMOoHCTpUpYIOT CHOCOOHOCTh BBIIIMCHIBATH TEHOTHIIBI
opranu3MoB U ramer. COCTaBISIOT CXEMbl CKPELIMBAHUS, PEIIAIOT
IIPOCTEHIIINE TEHETUYECKHE 3aJayd, CTPOAT POJOCIOBHBIE.
@opmMyJIHpPYIOT 3aKOH MopraHa © JalOT XapaKTEPUCTHUKY
CIIETIJICHHOTO HAclleZIOBaHUSI TeHOB (MpU3HAKOB). OOBACHAIOT
MEXaHNU3Mbl XPOMOCOMHOTO OINpEEICHUS MOoJIA. AHAIU3UPYIOT
TEHOTUII KaK CHUCTEMY B3aMMOJEHCTBYIOIIMX TI'€HOB OpraHU3Ma;
ornpeAesnsatoT GOpMbl B3aUMOJICHCTBUS aJUIEIbHBIX U HEAJJIEIbHbBIX
T€HOB

16

Tema 4.2. 3aKOHOMEpPHOCTH
U3MEHYUBOCTH

XapakTepus3yloT OCHOBHbIE (DOPMBI U3MEHUYMBOCTH, MYyTallUi, UX
3Ha4YeHHE JUIS IPAKTUKH CENIbCKOTO X03sCTBA U OMOTEXHOJIOTHH.
OOGOCHOBBIBAIOT ~ HBOJIIOIIMOHHOE 3HAYEHHE MYTAlMOHHOM W
KOMOMHATHBHON M3MEHYMBOCTU. XapaKTEPU3YIOT POJb YCIOBUH




BHEIIHEHN cpe/ibl B pa3BUTHUU U MTPOSIBIIEHUU IIPU3HAKOB U CBOMCTB.
CTposiT BapuallMOHHBIE Pl U KPUBBIE HOPM PEAKIIUHI
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IlepeynciAroT LEHTPBI NMPOUCXOXKACHUSA KYJIbTYPHBIX PAaCTEHUI.
JlaroT ompenencHMsl IMOHATUSAM «COPT», «IOPOJa», «IITAMM.
XapakTepusyloT METOAbl CEJIEKIUM pACTEHUHW U IKUBOTHBIX.
OueHuBaOT NOCTHXKEHUS M ONMCBHIBAIOT OCHOBHBIC HAIPABIICHUS
COBpeMEHHOM ceneKr. OO0CHOBBIBAIOT 3HAYEHUE CENEKITUH IS
pa3BUTHUS CEJILCKOXO3SIMCTBEHHOTO NPOU3BOJCTBA, MEIULIMHCKOM,
MUKPOOHOJIOTHYECKOH U APYTUX OTpACIEil IPOMBIIIEHHOCTH

Tema 4.3. Cenexnus
pacTeHW, IKUBOTHBIX U
MUKPOOPTaHU3MOB

Pa3znea 5.
B3anmMooTHOIIEHUS
OpraHu3Ma " cpeabl.

OCHOBBI YKO0JIOTHH

18

Tema 5.1.  buocdepa, e
CTPYKTypa B GyHKIIUU

@opMynHMpYIOT OCHOBHBIE ITONIOKeHU yuenus B. 1. Bepnaackoro
0 6uochepe. OOBACHIIOT HEBO3MOXKHOCTb CYILIECTBOBAHUS JKU3HU
3a rpaHuuamMu  Ouocdepbl. XapakTepu3ylOT KOMIIOHEHTHI
o6uocheprl. OmnpenensoT IMNIaBHYIO QYHKIHIO Ouochepsl Kak
obecrieueHre OMOTEHHOTO KPYroBOPOTa BEIIECTB Ha IUIAHETE.
XapakTepu3yrT OCHOBHBIE KDYTOBOPOTBI: BOJIBI, YIJIEpOJa, a30Ta,
tdbocdhopa u ceprl. OLIEHUBAIOT 3HAYEHUE KPYrOBOPOTOB BEIIECTB
JUIs  CyLIECTBOBaHMS JkM3HM Ha 3emie. OnpenensorT U
AQHAIM3UPYIOT  TOHATHSL  «IKOJOTHUS», «cpedaa  OOUTaHUN»,
«QKOCHCTEMA», «OHUOTeOleHO3», «OHOLEHO3», «IKOJIOrHyecKas
MUpaMuia». XapakTepU3yloT aOWOTHUYECKHe W OUOTHYECKHE
(dakToppl, Ha KOHKPETHBIX IpUMepax JAEMOHCTPHPYIO HUX
3HaueHue. XapaKTepus3ylT (OpPMbl B3aUMOOTHOIICHUNH MEXITY
opraHuzMamu.  XapakTepu3ylOT  KOMIIOHEHTbl  OHMOIIEHO3a,
MEePEUUCISIIOT TMPUYUHBI CMEHBl OHOLEH030B. DOpMyIUpPYIOT
MPEJCTABICHUS O LIENSAX U CEeTSAX MUTAHUS
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Tema 5.2.  buochepa u
YeJI0BEK

OnuchIBalOT BO3JCHCTBUE JKUBBIX OpPraHU3MOB Ha TUIAHETY.
PackpbIBatoT CymIHOCTH MPOLIECCOB, MPUBOIAIINX K 00pa30BaHUIO
MOJIE3HBIX ~ HMCKOMAEMBIX,  pa3UYal0T  HUCYepliaeMble U
HeHUcUYepnaemMble  pecypcbl.  AHAIM3UPYIOT  aHTPOIOTCHHbIE




(dakTopel  BO3JCHCTBUST  HAa  OWOIICHO3BI,  TMOCJEICTBUS
XO3SIMCTBEHHOH NIESATEITLHOCTH YeJIOBEeKa. PacKphIBarOT IpoOIeMbl
paIMOHATILHOTO MPUPOIONOIB30BaAHMUS, OXPAHBI PUPOIBI
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3aKkIIr0YeHne

Hroro:

68




Pa3nen 7. YueOHO-MeTOAMUYECKOE 0OecnieueHHe 00pa30BaTEeIbHOIO Mpouecca
1. CI. MamontoB, B.b. 3axapo, U.b. Aradonoa, H.M. Conun «buonorus. O6mue

3aKOHOMEPHOCTH.9 Kitacc (KOHIeHTpuYecKkuid Kypc). M.:[Ipoda,2017

2. IIporpamma ocHOBHOTO 00IIEro 00pa3oBaHus MO OUOIOTHU 5—9 KIIacCHhl.
Konuentpuueckuii kypc.«buonorus.O0mume 3akoHOMEpHOCTH. 9 KiIacc»ABTOP
B. b. 3axapoB. M.: [Ipoda, 2015.

MULTIMEDIA - nogaepxkka kypca «buosorusi. YejioBex»
*  HHTepHeT-pecypchl

Anpeca caiitoB B UIHTEPHETE:

http://bio.1september.ru/ -  rasera
«buonorus» - npunoxenue K «1 ceHTI0psa»

www.bio.nature.ru - HayuyHbIe HOBOCTH
OMOJIOTHH

www.edios.ru -  Digoc - HeHTp
JUCTAaHLIMOHHOTO 00pa30BaHUs

www.km.ru/education - y4eGHbIc MaTepHasbl K CJIOBapH Ha
caifre «Kupmn u Medoamii»

IHosie3HbIe HHTEPHET-PecypPChl

Denepanprblil nopran «Poccutickoe 00pa3zoBaHue)

DenepanpHbil IeHTP MHGOPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB

Karamor O6Da3OBaTCJ'ILHHX pecypcoB ceTu HTEpHET IS IIKOJIbI

Enunas KoJIeKIus I_II/I(bDOBbIX O6D&30B3T6J'H:>HLIX PECYPCOB

ExmHoe 0kHO JocTyma K 06D330B3T€J'II)HI)IM pecypcamMm

Oo6pa3oBarteiibuble pecypcbl UnTepHera - buosnorus.

http://www.ecosystema.ru/

http://www.alleng.ru/edu/biol.htm

http://www.abitu.ru/start/about.esp (mporpamma  «fOHmop — crapt B
HAYKY»);

http://vernadsky.dnttm.ru/ (koakypc um. Bepuanickoro);

http://www.step-into-the-future.ru/ (mporpamma «Illar B Gyayiiee);

http://www.iteach.ru (mporpamma Intel — «O0ydeHne s OyIyIIETON).

http://www.eidos.ru (sBprcTHYECKHE OJMMIIMA/BI TUCTAHIIMOHHOTO IIEHTPA
«Oumocy)

CCTL TBOp‘-ICCKI/IX y‘lI/ITCJ'ICI/I COO6I_I_[CCTBO yllI/ITeJ'ICI/I 6PIOJIOFI/II/I " 3KOJI0TUN
"BHO-DKO" |http://http://wwwy.it-
n.ru/communities.aspx?cat no= 13613&tmp| com



http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

aTJiaChbl 110 aHATOMHU

http://www.anatomy.tj/

http://www.anatomcom.ru/

DHIUKJIONEAUH , IJI. KHUTH, 3J1eKTPOHHbIE YUeOHNUKH

http://www.labstend.ru/ -3nekrpoHHbIe TaOIUIIBI

http://www.ebio.ru/

http://www.biology.ru/- otkpsiTast 6GuoIOTHS

http://kpdbio.ru/ - moaroroBka x oauMmnuagam

http://314159.ru/ebio.htm- yyeGHuk

http://bioslogos.ru/

http://biologiya.net/

http://www.biology4kids.com

http://animal.geoman.ru/-xu3Hp KUBOTHBIX

http://plant.geoman.ru/- »xu3Hb pacTeHuii

http://rus.gflora.com/-sHumKIOIE M KOMHATHBIX PACTEHUI

http://www.floranimal.com/- pacrenus u >KUBOTHBIE MHpa
http://www.youngbotany.spb.ru/ -rabopatopust 60TaHHKH

http://www.krugosvet.ru/enc/nauka i tehnika/biologiya/BIOLOGIYA.html-
OHIOUKIIOIIC AU prrOCBeT

OH-12liH TECTUPOBaHUe

http://biouroki.ru/test/

http://ekv.school28tula.edusite.ru/p8aal.html

http://www.cosmocard.ru/tests/39

MaTepI/laﬂbHO-TeXHI/I‘lECKOG odecneyeHue 06pa3OBaTean0r0 nmpouecca

Y4eOHO-HarIsAIHbIE IOCOOMS:
Ilocmosnnsie cmenowl:

1. Kpurepuu Buaa

HekoTopele 3a1aun COBpEMEHHOM 3KOJIOTUN

3. CrmocoObl MUTaHUs OPTaHU3MOB

N

Ilopmpempur:
1. Y. lapBuHa
2. K. TumepsizeBa
3. Toptpets! BeImatommxcst 6Moa0roB (5)
Mooenu:
[TpoucxoxaeHue yenoBeka

Komnnexmor muxponpenapamos
O0wasa ouonorus



Konnexyuu u eepbapuu

1. Kosutekuus «1aJieoOHTOI0TrHIeCKas
2. Mojenb-aniirKamms «reHeTHKa IPYI KpOBU
Ilnakamur:
Obwas dbuonoeus 1



ONoGa~WONE

YPpoBHM OpraHU3alUH KU3HUA

Cxema cTpoeHus KieTkd. MHOroobpasue KieTok
DOoTOCUHTE3

DHepreTUYecKuii 0OMeH

Crpoenne MoJeKyIbl OeKa

Cxema OuocuHTe3a Oenka

Monexkyna IHK u ee pennmkanys
MuTo3-/1e71eH1e KIeTKU

LleHTp npoUCX0XKI€HHS KYIbTYPHBIX paCTeHUHN
LleHTp MpOUCXOKIEHUS TOMAITHUX KUBOTHBIX
3amuTHBIE OKPAcKu U (pOpMBI Tella y )KUBOTHBIX
@DopMBbI €CTECTBEHHOTO 0TOOpa

Kpurepun Buna

[TyTn 6uonoruyeckoro mporpecca

HanpagieHus 3BOIIOIMOHHOTO Mpoliecca
[TaneoHTOMIOTHYECKHE TOKA3ATENHCTBA IBOIIOLIUT
CpaBHUTENBHO-aHATOMUYECKHUE J1I0KA3aTeNbCTBA
HBOJIIOIIH

10. 3apofpliieBoe cX0CTBO MO3BOHOYHBIX KHUBOTHBIX
11. Dramnbl 3BOIOIUH YeTOBEKa

12. Cxema cTpoeHust 6uochepsl

13. CBs131 B JIecHOM OHOIIEHO3E

CoNoO~WNE

9.

10.
11.
12.
13.
14.
15.
16.

Tumb! 6ecronoro pa3MHOKEHHS

Meiio3-00pa3oBaHuE TOJOBBIX KJIETOK

OcCHOBHBIE 3Tallbl SMOPHUOTE€HE3a XOPAOBbIX JKUBOTHBIX
Tunsel 1OCTAIMOPUOHATILHOTO PA3BUTUS KUBOTHBIX
3akonbl HacnenoBanus (1)

3akoHbI HaceqoBaHus (2)

@OpMBI HACJIEICTBEHHOW H3MEHYUBOCTH

®opmbl MOIU(DUKAITMOHHOW U3MEHUYUBOCTH

Obwas 6uonocusn 2






