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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YUYEBHOU JUCHUITJINHBI
OVY /.13 buoJaorus

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

PabGouass mporpamMmma yd4eOHOW IUCHUILIMHBI SIBJISIETCS YacThIO OCHOBHOM
Mpo(eCCHOHATTEHON 00pa30BaTEeIbHON MPOTPAMMBI, PEaIU3yeMON MPHU MOATOTOBKE
CIICIMAJIUCTOB  CpeaHero 3BeHa 1Mo crhenuanbHocT 46.02.02 ObecnieueHue
TEXHOJIOTHYECKOIO CONPOBOXKICHUS 1 poBoi TpaHcpopmaIu
JTOKYMEHTHUPOBAHHBIX cdep AesaTenbHOCTH. [IporpamMma y4eOHOW IUCIIUATIIIUHBI
«buonorus» paspaborana c¢ ywyetrom TtpeboBanuii DI'OC cpemgHero ooiero
00pa3oBaHusl, MPEIBSIBIIEMBIX K CTPYKTYpE, COICPKaHUIO U pe3yJibTaTaM OCBOEHUS
yueOHOM auciuIuiHbl «buonorus», B cooTBeTCTBUM ¢ «PekoMmeHmanusmMu 10
OpraHu3allMi TOJIyYeHUs] cpeaHero oOiero oOpa3oBaHMsI B Tpejeliax OCBOCHUS
00pa3oBaTeIbHBIX MPOTrpaMM CpPeIHEro MpodecCHOHAIBHOTO 00pa3oBaHUsl Ha 0ase
OCHOBHOro o01mero oOpa3oBanud...» ((mucekMo MunnpocBemnienusi Poccun ot
14.06.2024 N 05-1971 "O wHanpaBmeHnn pexkoMeHaarmil"  (BMecTe C
"PexoMeHmanMsAMu 1O peaau3aluu CpeaHero oluiero oOpa3oBaHUs B TMpejesiax
OCBOCHMSI  00pa3oBaTeIbHOM  MPOTPaAaMMBI  CpPEIHEro  MPOQPECCHOHAIBHOTO
oOpazoBaHus'")), MNpPUMEpPHOH mMporpamMMoir  oOmieoOpa3oBaTeIbHON  y4eOHOM
nucuumuinabl  «buonorusi» (aBrop M.A. Bomoxosa, MPIIO, 2022 r.) ¢ yuerom
HAIPaBJICHHOCTHU MOJIy4aeMoro mpoheccuoHaIbLHOTO 00pa30BaHus

1.2. MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCHOHATbHOMI
o0pa3oBaTeJIbHOM MPOTrPAMMBI:

O6mieo0pazoBarensHas yueOHas qucuuruinHa OY/[.13 buosiorus oTHOCHTCS K
o0s3aTenbHOM mpeaMeTHO oOnacth  «EcTecTBEHHO-HAay4YHbIE MPEAMETHD B
cootBercTBUM ¢ PI'OC COO um BXoAMT B 00I11€00pa30BaTENbHBIA UK Y4€OHBIX
JTUCLUIUINH, U3y4aeTcsl Ha 0a30BOM YPOBHE.

1.3. TpeboBaHus K pe3yabTaTaM OCBOEHUS JTMCUHIIHHDI:
Conepxxanue mnporpamMmMmbl  «buosiorus» HampaBieHO Ha  JIOCTHIXKEHUE
CIEYIOUINX Yenell.

—  mnonydyeHue (yHIAMEHTANbHBIX 3HAHUA O OWOJOTUYECKUX CHCTEMax
(Knerka, OpranuszMm, llonymanusi, Bua, OkocucteMa); HUCTOPUM  pPa3BUTHUS
COBPEMEHHBIX TMPEACTABICHUM O >KMBOW MPUPOJE, BBIJAIOIIUXCS OTKPBITUSIX B
OMOJIOTUYECKON HAayKe; POJIU OMOJIOTHYECKOM HAyKH B ()OPMHUPOBAHUU COBPEMEHHOU
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA; METOJaX HAYYHOI'O MO3HAHUS,

—  OBJIQJICHUE YMEHUSMH JIOTUYECKH MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIBHOCTH JIIOAEH, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTUMW; OMPEAEIsATh XUBbIE OOBEKTHI B MPHUPOJIC; MPOBOIUTH
HaOJII0/ICHUSI 32 SKOCUCTEMAMH C 11€JIbIO UX ONMMCAHUS U BBISIBJICHUS €CTECTBEHHBIX U



AHTPOIIOT€HHBIX U3MEHEHUI; HAXOIUTh U AHAJTU3UPOBATH HH(OPMAIIUIO O KUBBIX
00BEKTAaX;

—  pa3BHUTHUE IMO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEW OOydJaroImmxcss B TPOIECCE H3YUYCHHsS] OMOJOTUYECKUX SIBJICHUIA;
BBIIAIONINXCS IOCTHKEHUN OMOJIOTHH, BOIISAIINX B OOIEYEIOBEUECKYIO KYIbTYPY;
CIIOKHBIX M TMPOTHBOPEYMBBHIX MyTEH PA3BUTHUS COBPEMEHHBIX HAyUYHBIX B3TJISIIOB,
ujeil, Teopuil, KOHIENIH, runore3 (0 CYIIHOCTH W MPOUCXOXKIECHUU KU3HU,
YeJI0BEKa) B XOJ€ pabOoThl C pa3IMYHBIMU UCTOUYHUKAMU UHGOPMAIIHH;

—  BOCIHUTaHHUE YOEXKICHHOCTU B HEOOXOJMMOCTH MO3HAHUS >KUBOW MPHUPOIBI,
HEOOXOMMOCTH PALMOHAIBHOTO MPUPOAOIOIB30BaHMs, OCPEKHOrO0 OTHOIICHUS K
MPUPOIHBIM pecypcaM M OKpY’Karolel cpeae, COOCTBEHHOMY 370POBbBIO; YBa)KEHUS
K MHEHHIO ONIMOHEHTA MPU 00CYKIEHUH OMOJIOTMYECKUX MPOOIIeM;

—  HCIOJb30BAaHHWE MNPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUHA W yMEHUU B
NOBCEIHEBHON JKU3HU U1 OIIEHKH TMOCIEACTBHI CBOEH JeATeNlbHOCTH (U
NEATEeIbHOCTU JPYTUX JIIOJICH) MO OTHOLIEHUIO K OKpPY’KaroIeH cpene, 310pPOBBIO
IPYTUX JIIoAe U COOCTBEHHOMY 3J0pOBbIO; OOOCHOBAaHHE U COOJIIOJICHUE MEP
npoduiakTUKK 3a00J€BaHNM, OKa3aHHUE MEPBOW MOMOIIHU MPU TpaBMax, COOJIIOICHHE
IIpaBuUJI MIOBEJICHUS B PUPOJIE.

OcBoenue cojepkanus y4eOHOW aucHUIUIMHBI «buonorus» mnpeamnonaraer
JOCTIKEHHUE 00YYaIOIUMHUCS CIEAYIOIIHNX PE3YIbTATOB:

OK O0I. BsiOupate cnocoObl pemeHus 3agad  NpoPecCuOHANTbHOU
NEeATEeIbHOCTU MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. MHcnoonp3oBaTh COBPEMEHHBIE CPEACTBA TIOMCKA, aHaau3a U
UHTEpIpeTalud UHPOpMallUU, U UHPOPMAIIUOHHBIE TEXHOJOTHHU ISl BBITOJHEHUS
3a/1a4 mpodeccuoHaIbHOM NeITebHOCTH;

OK 04. DddexktnBHO B3auMOJEHCTBOBATh M paboTaTh B KOJUICKTHBE U
KOMaH/IE;

OK 07. ConericTBoBaTh COXPaHEHUIO OKpY>Karolen cpensl,
pecypcocOepexeHnto, MPUMEHITh 3HAHUS 00 W3MEHEHMHM KIUMaTa, TPUHIUIIBI
OEpeXJIMBOTO  MPOU3BOJACTBA, HA(PPEeKTUBHO JEHCTBOBaTH B YPE3BBIYANHBIX

CUTyaluiax.

1.4. KosimyecTBO 4aCOB HA OCBOEHHE MPOTPaAMMBbI THCIHILIAHBI:
O06BeM 00pazoBaTeNibHON MpOorpaMmel 34 yaca, B TOM YHCIIE:

- 3aHATHUA BO B3aHMOJICHCTBUE C NpenogaBaresieM — 34 yaca.

dopma NpoMeKYTOUHOI aTTecTanun: JudhepeHITUPOBAHHBINA 3aUeT



2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIHUILIMHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOH padoThl

o OYHOU hopMe 00ydIeHMS

Bua yueOHoii padoThI O0beM yacos
O6beM 00pa3oBaTeNbHOM MPOTPAMMBI 34
Bcero yueOHBIX 3aHATHI BO B3aUMOJIEHCTBUM C MPENOAaBATEIEM 32
B TOM 4HcJje:
TEOPETUUECKHE U PAKTUUECKUE 3aHATUSA 30

caMOCTOsITeNIbHAs padoTa

KOHTpOJIbHAS paboTa 2
[Tpomexyrounas arrectanust B popme auddepeHIMpOBaHHOTO 5
3ayera

Koncynpranumn




2.2. TemaTu4eckuii JIaH U coaep:xkanune ydeoHou nucuunianabl OY/1.13 buosorus

dopmMupyembie
o0mue u
npodeccuoHa
HaumenoBanue Conep:xanne yueOHOro MmaTepuaJa, 1adopaTopHble U IPaKTHYecKHe padoThl, bHbIE
pa3esioB U TeM CaMOCTOsSITe/IbHAsA padoTa 00y4aIuXcs, KypcoBas padora (IpoeKT) O0bem yacoB KOMIIETeHIIU U
1 kypc 1cemecTp
Pa3nea 1. Knerka — cTpyKTYPHO-()YHKIMOHAJIbHAS €IMHHUIIA }KUBOI'0 8
Conep:kaHue y4eOHOIro MaTepuaa
Tema 1.1. CoBpeMeHHbIe OTpaciu Onosorudyeckux 3HaHuil. CBsi3b OMOJIOTHH € IPYTUMU
BuoJiorns kak Hayka. Haykamu: Onoxumusi, 0nopusnka, Ononuka, renoreorpadus u ap. Poias u mecto
Oo0masn Ouosioruu B OpMHUPOBAHUH COBPEMEHHOIN HayyHOU KapTUHBI MUpa. Y POBHU
XapaKTepUCTHKA OpraHu3anuu kuBoil Mmarepun. O011as XapaKTEepUCTUKA )KU3HH, CBONCTBA JKHUBbIX
JKM3HH cucteM. XUMHUUYECKUN COCTAB KIIETOK 2 OK 2
Conep:xanue y4eOHOTo MaTepua
Knerounas reopus (T. LlIBann, M. Ilnelinen, P. Bupxos). OCHOBHbIE ONTOXKEHUS
Tema 1.2. COBPEMEHHOU KJIETOUYHOM Teopuu. THIIbI KIE€TOYHON OPraHU3aluHN:
CTpykTypHO- [IPOKAPUOTUYECKUHN U 3yKapHUOTHUYEeCKH. OIHOKIETOYHBIE U MHOTOKJIETOUHBIE OK-1
(pyHkunonanbHan opranu3mMsbl. CTpoeHUE NPOKAPUOTUYECKON KIETKU. CTpOEHUE yKapHOTHYECKON OK-2
opranu3anus KJjaeTok [Ki1eTku. Hekinerounsle opmbl sxn3HM (BUPYCHI, OakTeprodarm) 2 OK-4
Conep:xanue y4eOHOro MaTepuaJ
Tema 1.3. [XpomocomHas teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIH Habop
CTpykTypHO- KJIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUAHBIN U TUIIIIOUTHBIN
(pyHkuuoHaIbLHbIE HaOop. Hyknennosslie kucnotel: JIHK, PHK HaxoxaeHue B ki1eTke, X CTpOeHHE U
paxTopsl (byHKIIMK. MaTpHU4yHbIE IPOLECCHI B KJIETKE: perIuKanus, OMocuHTe3 OeKa, OK-1
HACJIeCTBEHHOCTH enapaius. [ 'eHeTuYecKuil Ko U €ro CBOKMCTBA 2 OK-2
Tema 1.4. Conep:kanue y4eO0HOIro MaTepuas
OOMeH BelecTB M [TonsTre MeTabom3M. ACCUMUIIAIINSA U JUCCUMUIISIINS — JBE CTOPOHBI METa00IM3Ma.
NpeBpallieHne Tumnbr oOMeHa BeecTB: aBTOTPOGHBINA U reTepoTpodHBIN, a3pOOHBIH U aHAPOOHBIH.
JHEPIruHU B KJleTKe [1nactuueckuit oOMeH. doTocrHTE3. XEeMOCHHTE3 1 OK-2




Tema 1.5.
Ku3HeHHBINH UK

Conep:kanue y4eOHOTro MaTepuas
Knerounslii uki1, ero nepuoibl. MUTO3, €ro CTaguu U NPOUCXOASIIUE MTPOLIECCHI.

KJeTKH. MuTo3. buonornueckoe 3HaueHre Muto3a. Meios u ero crtaguu. [loBeneHue XxpoMmocom B OK-2
Meiio3 Mmeioze. Kpoccunrosep. buonornueckuii cMbICI Meio3a 1 OK-4
Pasznea 2. Ctpoenue u GyHKIUM OPraHu3zmMa 6
Coaeprxanue yueOHOro MaTepuasa
MHOrok1eToYHble OpraHu3Mbl. B3auMOCBsI3b OPraHOB U CUCTEMbI OPTaHOB B
Tema 2.1. CTpoenue MHOTOKJIETOYHOM OpraHu3Me. ['oMeocTa3 opranu3ma M ero nojjaepkaHue B mpoliecce OK-2
OpraHmM3ma. KU3HENEATEIILHOCTU 1 OK-4
Conep:kanue y4eOHOIro MaTepuaa
Tema 2.2. @opMbl pa3MHOKEHHS OPraHU3MOB. becronoe u nojoBoe pa3sMHOKEHHUE. Buibl
®opmblI pa3MHOKeHHs | Oecrionoro pasmHoxeHus. [lonoBoe pazmHoxkeHue. ['amerorenes y >KMBOTHBIX.
OPraHu3MoB Cnepmarorenes u oorenes. CTpoeHue mosoBbIX KieTok. OTIoq0TBOpEHNE 1 OK-2
Conep:xanue yueOHOro MaTepuaJia
Tema 2.3. WunuBuayanbHOe pa3BUTHE OPraHu3MOB. DMOpPHOTEHE3 M €ro CTaJuH.
OnTtorenes pacrenmii, | [TocramOpuonansHbIi mepuo. Ctagun mocTIMOPHOHATBHOTO PA3BUTHS Y KUBOTHBIX
JKUBOTHBIX U u yenoBeka. [Ipsamoe u HenpsiMmoe pa3zButue. bruonornueckoe ctapeHUe U CMEPTh.
YyeJIOBEKA OHTOTeHE3 paCTeHU 1 OK-2
Coaepixanue yueOHOro MaTepuasa
Tema 2.4. OcHOBHbIE IOHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHbI [
3akoHOMepHOCTH Mewnpenst (MOHOTUOPUIHOE U TOTUTUOPHUIHOE CKpelrBaHue). BzaumopeiicTere OK-2
HacJIe/I0BAHUSA T'€HOB 1 OK-4
Tema 2.5. Cuensiennoe | Coaep:xkanue yueOHOro MaTepuasa
HacJieJ0BaHHue 3akonbl T. Moprana. CuiersieHHOe HaclieIoBaHUE T€HOB, HAPYIIICHUE CIICTUICHHS. OK-2
NPU3HAKOB HacnenoBanue Npu3HaKOB, CIEIUIEHHBIX C I10JIOM 1 OK-4
Conep:xanue yueOHOro MaTepuaJia
N3mMeHYnBOCTh TNpU3HAKOB. Buapl W3MEHUYMBOCTU: HACIEACTBEHHAs U
HEHacJIeJICTBEHHAasl. 3aKOH TOMOJIOTHYECKHX PsII0OB B HACIEACTBEHHOH N3MEHYMBOCTHU
(H.M. BaBunos). MyTtannoHHas TeOpHsi U3MEHUNBOCTH. BUIbI MyTallii U IPUYMHBI
ux Bo3HMKHOBeHMs. Kapuortumn yenoseka. Hacnencrsennsle 3a001eBaHMs YeIOBEKa.
Tema 2.6. I'enHble 1 XpOMOCOMHBIE 0OJIE3HU YeToBeKa. boie3Hu ¢ HacaeICTBEHHOM OK-1
3akoHoOMepHOCTH MIPEAPACIIONOKEHHOCTRIO. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B IIPEIOTBPAILCHUH U OK-2
H3MEHYMBOCTH JICYCHUY TeHETUYECKUX 3a00JIeBaHUI YeIIOBEKa 1 OK-4
KoHTpoJibHasi padoTa) 2




Pasnen 3. Teopusi 3Bosounu

Tema 3.1. UcTopus

Conep:xaHue y4eOHOT0 MaTepUasa

[Tepssie aBomonnonHbie KoHIEnH (OK.b. Jlamapk, XK.JI. Brodpdon).
OBoumonnonnas Teopus Y. [lapsuna. CUHTETHYECKAs] TECOPHS SBOJIIOLUN U €€
OCHOBHBIE MTOJIOKCHUS.

MukposBostrorust. [Tomyssaius Kak 3JeMeHTapHas ¢IUHKIIA SBOJTFOLHH.

IBOJIIOIMOHHOTO ['eneTnyeckue OCHOBBI HBOJIIOLIMU. DJIeMEHTapHbIE (PaKTOPHI YBOJIOLUU.
yueHHusl. EctectBenHbIl 0TOOP — HANPaBISAIOMUN (hakTop IBOIOIMH. BumooOpa3oBaHue Kak OK-2
Muxkpo3Bosoums [pe3yJIbTaT MUKPOIBOJIIOLIUN 2 OK-4
Conep:kanue y4e0OHOIro MaTepuaa
Maxkpososmtorusi. ©opMbl 1 OCHOBHBIE HampaBiieHus MakpodBoitonnu (A.H.
Tema 3.2. CesepiuioB). [1ytu noctumxenus 6uosorudeckoro nporpecca. CoxpaHeHue
Maxkpo3BoJtionusi. Oropa3zHooOpasust Ha 3emIie.
Bo3HukHOBeHHE U I'unoTe3bl ¥ TeoOpuu BO3HUKHOBEHUS KU3HH Ha 3emie. [losiBIeHNe MepBhIX KIETOK U
pa3BuTHE )KU3HU HA ux 3BoroIHs. [IpokaproTh! U 3yKapuoThl. [IpoNCX0KICHIHE MHOTOKICTOYHBIX OK-2
3emuie opranu3mMoB. Bo3HHMKHOBEHHE OCHOBHBIX IIaPCTB SYKaApPHOT 2 OK-4
Conep:xanue yueOHOro MaTepuaJia
AnTpormonorus — Hayka o yenoBeke. CHCTeMaTHIeCKOe MOJI0KEHHUE YeTIOBEKA.
Tema 3.3. CX0JICTBO U OTIINYHS YeJIOBEKa C )KMBOTHBIMH. OCHOBHBIE CTaIUU AaHTPOIIOTeHE3a.
Ipoucxoxnenue DBOITIOLINS COBPEMEHHOTO YEJIOBEKA.
yeJioBeKa — YenoBeueckne pachl M UX €AMHCTBO. BpeMs u myTu paccesieHus yenoBeKa mno OK-2
aHTpPOMOreHe3 raHete. [Ipucnoco6IeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM CPEIbI 2 OK-4
Paznea 4. IK0JI0rus 8
Conep:xxaHnue yueOHOro MaTepuasia
Cpenpl 0OMTaHHS OPraHU3MOB: BOJHAS, HA36MHO-BO3yIITHAS, TIOYBEHHAS,
Tema 4.1. BHyTpUOpTraHu3MeHHasi. DU3HKO-XUMHYECKHE OCOOCHHOCTH Cpell OOWTAHHS
IKOJIOTHYECKHE opranu3moB. [IpucnocobieHust OpraHu3MoB K KHU3HU B pa3HbIX cpeaax. [lonsTue OK-1
(¢axkTopsl u cpeabl skoJoruyeckoro axropa. Knaccudukanus sxomornueckux ¢axropos. [IpaBuio OK-2
JKM3HU muHumyma lO. JIu6uxa. 3akon TonepantHoctu B. Illendopaa 2 OK-7




Conep:kanue y4yeOHOro MaTepuaa
OKonoruyeckas XapPaKTCPUCTHKA BUAA U TTOMMYJIAIIHUU. DKonoru4ueckas HuIIa BUAA.
DKOJOrH4ecKre XxapakTepucTuku nomnynsiuuu. CoobiiecTBa u 3xocucteMsl. brorenos

Tema 4.2. IlonyJasiuusi, | 4 ero cTpykTypa. CBsI3u MeXIy OpraHu3Mamu B OuoreHose. CTpyKTypHbIE OK-1
coo01IecTBa, KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, peAyLieHTbl. KpyroBopot OK-2
JIKOCHCTEMbI BEIIECTB M MTOTOK PHEPTUU B 3KocucTeMe. Tpoduuecknue ypoBHU 2 OK-7

Conep:kanue y4eOHOIro MaTepuaa

buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasieHuii o buocdepe B Tpyaax

B.N. Bepnanckoro. Obnactu 6uocdepsl u ee KOMIOHEHTHI. JKUBOE BEmecTBO

ouocdepsl U ero QyHKIIHUH.
Tema 4.3. Buocdepa - | 3aKOHOMEPHOCTH CyInecTBOBaHUsA Onoceprl. OcobenHocTH 6uochepsl Kak
rjodajabHast rino0anbHOM sKocucTeMsl. /lnHamMuyeckoe paBHoBecue B 6uocgepe. KpyroBopotsl OK-1
JIKOJIOTHYeCKas BELIECTB U OMOreoXuMudeckue HUKIbL. [7100anpHbIe 9K0JIOTHYECKUE IPOOIEeMBbI OK-2
CHCTEMA COBPEMEHHOCTH 2 OK-7

Conep:xanue yueOHOro MaTepuaJia

AHTpoOnOreHHsle Bo3/1eHCTBUs Ha Onocdepy. 3arpsi3HeHHs Kak BUJI aHTPOIIOT€HHOTO
Tema 4.4. Bausinue BO3CUCTBUS. AHTPOIOTEHHBIE BO3ICHCTBUS Ha aTMocepy. Bo3aelicTBus Ha OK-1
AHTPOINOTreHHBIX rusipocdepy. BosaelicTBus Ha uTochepy. AHTPONOTreHHbIE BO3IECHCTBHS Ha OK-2
(¢akTopos Ha OnoTHUYECKHE COOOMIECTBA. YTIIyOIEHHO N3YYalOTCsl OTXO/bI, CBA3aHHBIC C OK-4
ounochepy orpeJieIeHHON npodeccueil/cnennalbHOCThIO 1 OK-7

Coaepixanue yueOHOIro MaTepuasa

310poBbe U ero cocTapistomue. MakTopsbl, HOJOKUTEIBHO U OTPULIATEIHHO
Tema 4.5. Bausinue BIIMSIOIIME Ha OpraHu3M uenoBeka. [Ipobiema TeXHOTeHHBIX BO3/eHCTBUI Ha
COLATBHO- 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAasI XUMHUS, U30BITOUHBIE IITYMBI,
IKOJOTHYECKHUX panuanys 1 T.1.). AfanTtanus opraHu3Ma 4enoBeka K (akTopam OKpY>Karolle cpe/bl. OK-2
¢akTopoB Ha [Tpunnune! hpopmMupoBaHus 370pOBbE cOeperaroiiero nmopeneHus. duzndeckas OK-4
310POBbE YeJ0BEKA AKTUBHOCTb U 3/10pOBbE. BHOXMMHYECKHE aCIIEKThI PAllMOHAIBLHOIO IUTAHUS 1 OK-7

Pa3nes S. buosorus B :ku3Hu 2

Conep:kanue y4e0OHOIro MaTepuaa

buorexHonorus kak Hayka v mpou3BoACcTBO. OCHOBHBIE HAlPABIEHUS COBPEMEHHOMN

ouorexnonoruu. Mertoapl 0noTexHoaorud. OObLEKTEI OMOTEXHOIOTHHA. DTHKA
Tema 5.1. OMOTEXHOJIOTMYECKHX M TeHETHUYECKUX dKCIIepUMeHTOB. [IpaBuiia moucka u aHaim3a OK-1
buorexnosornu B OMOAKOJIOrMYeCcKOi MHPOPMALIMK U3 PA3IMYHbIX UCTOYHUKOB (Hay4Has U y4eOHO- OK-2
JKU3HU KaXKI0I0 Hay4Has JIUTepaTypa, CpeICTBa MacCOBOM nH(popManuu, cetb IHTEpHET U Jpyrue) 2 OK-4

KonTtposabHas padora 2
JunddepenunpoBaHHblii 32a4eT 2
Bcero: 34
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBHIYAJIbHBIX IPOEKTOB

— Knerounas teopust cTpoeHust opraHu3MoB. Mictopus u
COBPEMEHHOE COCTOSIHHE.

— HacnencrBenHas uHpopManus u nepeaaya ee U3 MOKOJICHUs B TIOKOJICHUE.

— JlpamaTudeckue CTpaHUIbI B HICTOPUM PA3BUTHUS T€HETUKU.

— VYcnexu COBpEMEHHOW I'€HETUKH B MEIUIIMHE U 3IPaBOOXPAHEHUMU.

— Hcropus pa3BuTusa 3BOTIOUUOHHBIX uaew 10 Y. JlapBuHa.

— «Cucrema npupoas» K. JIlunnes u ee 3HaueHue 11l pa3BUTHSA OMOJIOTUH.

— CoBpeMeHHBbIE NPECTaBICHUSA O MEXaHU3MaxX U
3aKOHOMEPHOCTSIX 3BOJIFOLIMH.

— CoBpeMeHHbIE NPEICTABICHUS O 3apOXKIACHUM )KU3HU. PaccMoTpeHue u
OLICHKA Pa3JIMYHbIX TMIIOTE3 MPOUCXOXKICHHUS

— CoBpeMeHHBIN 3Tal pa3BUTHS YEJIOBEUYECTBA. YeloBeuecKkue
pacel. OImacHOCTh pacu3Ma.

— Bo3szgencTBre denoBeka Ha IIPUPOLY Ha PA3IMYHBIX dTanax pa3BUTHS
YeJI0BEYECKOro 00IECTRA.

— BumsiHMe OKpyXaromiei cpesibl U €€ 3arps3HEHUs Ha pa3BUTHE OPraHU3MOB.

— BnusiHue KypeHus, ynotpeOaeHus: aaKoroyisl 1 HApKOTUKOB POAMTENIAMH HA
AMOpPHOHATILHOE pa3BUTUE peOCHKA.

— Butamussl, pepMeHThI, TOPMOHBI U UX POJIb B opranusme. Hapymenus npu
UX HEI0CTaTKE U U30BITKE.

— Ilpu4nHbI U TpaHULBl YCTOMYUBOCTH OMOCPEPHI K BO3ICUCTBUIO
NESITSIIbHOCTH JIIOJEH.

— buoneHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHS M UX COMOYMHEHHOCTD

B I100alIbHOM AKOcUCcTeEME — Ouocdepe.
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2.3 XapaKTepUCTHKA OCHOBHBIX BHJI0B Y4eOHOM AeATeIbHOCTH 00YYAKIIUXCS

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH
o0y4aronerocst

Paszgea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT O

Tema 1.1. BuoJiorusi kak Hayka.
O0uasi XapaKTePUCTHKA KU3HHU

O3HaKOMJICHHE C OMOJOTMYECKHMMH CHCTEMaMH pPa3HOTO
YPOBHS: KJIETKOW,0PraHU3MOM,ITOYJISIHUEH, SKOCHCTEMOM,

Tema 1.2. CTpykTypHO-
(pyHKIHOHAJIBHASI

Oopranu3anvs KJI€TOK

orocdepoi. Omnpenenenue ponu OMoJIOTHH B
(OpMUPOBAaHHH  COBPEMEHHOW  €CTECTBEHHO-HAyYHOM
KapTUHBI MUPa U IPAKTHUECKOH eATEIbHOCTH JIIOICH.
OOydeHre COOTIOICHUIO TIPABUII TIOBEJICHUS B TIPUPO/IE,
OepeKHOMY OTHOILIEHUIO K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHusIM M KHBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe
'YMeHue npoBOIUTh CPAaBHEHUE XUMUYECKOM OpraHu3auu
PKUBBIX U HEXKUBBIX 00bEKTOB. [lomydeHme mpeacTaBIeHus
0 pOJNHM OPraHUYECKUX U HEOPraHMYECKUX BEUIECTB B
KIJICTKE

Tema 1.3. CTpykTypHO-
(pyHKuMoOHaNBbHBIE (PAKTOPBI
HACJIeCTBEHHOCTH

HaOmronenue KIETOK pacTeHUH © JKUBOTHBIX — TOJ
MHUKPOCKOIIOM Ha TOTOBBIX  MHKpOIIpenaparax, Hux
onrcanue. [IpurorosieHne U onrcaHue MUKPOIPENapaToB
KJIETOK pacTeHuil. CpaBHEHUE CTPOEHHUS KIIETOK PACTEHHI
1 KUBOTHBIX 10 TOTOBBIM MHUKpOIIpEIiapaTam

Tema 1.4. O0MeH BelIeCcTB U
npeBpalieHue YHEPrun B
KJICTKe

YMeHuEe CTpPOUTh CXEMbl DJHEPreTUYecKoro oOMeHa H
Oonocunte3a Oenka. [lomydyeHwme mpencTaBiieHHs O
MPOCTPAHCTBEHHOW CTPyKType Oenka, moinekyn JHK wu
PHK

Tema 1.5. ZKN3HeHHBIH UK
KJaeTkn. Murtos. Meiio3

O3HakoMJIEeHME €  KJIETOYHOM  TEOpHUEH  CTPOEHHUs
OpraHU3MOB. YmMmenune CaMOCTOSITENIBHO UCKAaTh
1T0Ka3aTeNIbCTBA TOTO, YTO KJIETKA — BJIEMEHTapHas >KUBast
cucTeMa M  OCHOBHas  CTPYKTYpPHO-(YHKIHOHAJbHAs
€MHUIIAa BCEX JKUBBIX OpPraHU3MOB

Pa3nen 2. CTpoeHue u pyHKIIUM OPraHu3Ma

Tema 2.1. CTpoenue opranusma.
DopMbI pa3MHOKEHHUS
OPraHU3MOB

OBJ'IaI[eHI/IC S3HaAHUAMU O Pa3sMHOXCHHH KaK O BaKHEHIIIEM
CBOMCTBE JKHBBIX OpraHnu3MoOB. YMeHHue caMOCTOSATEIbHO
HaxXoquTb  OTJIINYHMA  MHTO3a OT Meﬁ03a, OIpEaciiss
OBOJIIOMMOHHYIO POJIb 3TUX BUAOB JCICHHA KICTKHU

Tema 2.2. OHTOreHe3 pacTeHui,
"KHBOTHBIX H YeJ0BeKa

O3HaKOMJICHHE C OCHOBHBLIMHU CTagusIMH OHTOI'CHC3a HAQ
MpUMEPEC pPa3sBUTHUA ITO3BOHOYHBLIX JKHWBOTHBIX. YMeHue
XAPaKTCPU30BaTh CTAAUN HOCT3M6pI/IOHaJ'II>HOFO Pa3BUTHUA HA

npuMmepe  4denoBeka. (O3HaKOMJIEHME C  NPUYUHAMU
HapylIEHWH B pa3BUTUM OpraHu3MoB. PasBurne ymenus
[IPaBUIILHO dbopMupoBaTh JIOKa3aTENbHYIO 0azy|

OBOJIIOIIMOHHOI'O pa3BUTHUS JKUBOTHOI'O MHpa

Tema 2.3. 3akoHOMEpHOCTH
HACJIeI0BAHUSA

BrisiBieHHEe W ONHUCAaHUE MPU3HAKOB CXOJCTBA 3apPOBIIIEH]
YeIoBE€Ka M JPYTrUX MO3BOHOUHBIX KaK JI0KA3aTeNIbCTBA MX|

Tema 2.4. Cuenjiennoe
HacJieJ0BaHUe TPU3HAKOB

PBOJIONIMOHHOTO pojacTBa. [lomydeHue mnpeacTaBiaeHUs o
ITOCICCTBHAX BITASTHUS aJIKOT OIS, HHUKOTHHA,
HapKOTUYECKUX BEIIECTB, 3arPS3HEHUS CPEIbl HA PA3BUTHE U
[PETIPOIYKTUBHOE 3/I0POBBE YEIIOBEKA

Tema 2.5. 3akoHOMepHOCTH

M3MECHYMBOCTH

O3HaKOMJIEHME C HAacJIeACTBEHHOW W HEHACJIEACTBEHHOM
M3MEHYMBOCTBIO M €€ OMOJIOTHYECKON POJIbIO B IBOJIOIIHH
kuBoro wmupa. IlomydeHuwe mpencTaBlieHHs O CBS3HM
TCHCTUKNU n MCIOUIIUHBI. OSHaKOMHeHI/Ie C
HACJIEICTBEHHBIMU OOJIE3HAMHU YENIOBEKa, NX MPUYUHAMH U
npodunaktukoid. V3ydeHue  BIMSHUA  aJKOTOJIHM3MAa,

HAPKOMAHUWH, KypCHHA Ha HaCJICACTBCHHOCTD Ha
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BUACOMaTEpHUaJE. AHanu3 (heHoTUTIYEeCKON
M3MEHUYMBOCTU. BBISBIEHHE MYTAareHOB B OKPYKaroILIEH
Cpele M KOCBEHHAs OLICHKA BO3MOXHOI'O MX BJIUSHHS Ha
OpraHu3M

Pazjen 3. Teopusi 3Bo1ounu

Tema 3.1. UcTopus
HBOJIOIHOHHOTO Y4YeHMUSI.
MHuUKpPO3BOJTIOLMS

M3yueHne  Hacienuss  YelIOBEUECTBA  HAa  IpUMeEpe
3HAKOMCTBA C UCTOPUEN pa3BUTHS IBOTIOLMOHHBIX Uen K.
JIunnes, XK. b. Jlamapka Y. JlapBuna. OiuieHuBaHue poJiy|
ABOJIIOIIMOHHOTO y4eHUs B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOU KApTUHBI mupa. Pazputue
CIIOCOOHOCTH SICHO ¥ TOYHO U3JIaraTb CBOM  MBICIIH,
lmoruyecku  OOOCHOBBIBAaTH  CBOIO  TOYKY  3PEHUA,
BOCIIPUHUMATh ¥ aHAIM3UPOBATH MHEHHUS COOECEIHUKOB,
[pU3HaBask IPaBo JIPYroro 4eJoBeKa Ha HHOE MHEHHUE

Tema 3.2. Makpo3BoJiouusi.
Bo3HUKHOBEHUE U Pa3BUTHE
"KM3HU Ha 3emJie

O3HaKOMJIEHME C KOHLENIHMEN BUIA, €€ KPUTEPHUSIMH,
Moa00p MPUMEPOB TOTO, YTO MOMYJSALUS — CTPYKTYpHAs
eAUHMLIa BuJga W 3Bodronuu.  O3HAKOMJIEHHE €
NBUOKYITIMECS] CUJIAMU 3BOJIIOLMU U €€ J1I0Ka3aTeIbCTBAMHU.
'YcBoenune TOrOo, qTo OCHOBHBIMHU HaIlpaBJICHUAMUA
ABOJIIOIIMOHHOTO TIpPOrpecca SBISAIOTCA  OMOIOTHYECKHIA
Mporpecc U OMOJOTHYECKUN perpecc. YMEHHE OTCTauBaTh
MHEHHE, O COXPaHEHUU OHOJIOTUYECKOTO0 MHOr000pasus
KaK OCHOBE yCTOWYMBOCTH OMOC(EpBI U IPOTPECCUBHOTO €€
a3BUTHS. Y MEHHE BBISBISTH NPUYMHBI BEIMUPAHUS BUJIOB

Tema 3.3. IIpoucxoxkaenue
yeJIOBEKA — AHTPOIOreHe3

AHanmu3 u OLICHKA PAa3JIMYHbIX THIOTE3 O MHPOUCXOXKIACHUU
uenoBeka. Pa3Butue YMCHUA CTPOUTH AOKA3ATCIBbHYIO 633}/
1o CpaBHHTCHBHOﬁ XapPaKTCPUCTHKE YCJIIOBCKA U IIPUMATOB,
JIOKa3bIBasA HX POACTBO. Brisgeienne »TamoB 9BOJJIFOIIMH
ICIIOBCKA

Pazpen 4. Dxoaorus

Tema 4.1. DKoJIorHYecKue
(haKkTOpBI U Cpelbl KU3HU

I/IsyquI/Ie OKOJOTHYCCKHX q)aKTOPOB N HUX BIHMAHHUA Ha
OpTraHHU3MBI. 3HAKOMCTBO C DKOJIOTHYECKUMU CHUCTCEMaMH,

Tema 4.2. Ilonyasinus,
C000IIIeCTBA, YKOCHCTEMBI

VX BUJOBOM M IPOCTPAHCTBEHHOH CTPYKTypamu. YMEHHE
OOBSACHATh MPUUUHBI YCTOMUMBOCTH M CMEHBI SKOCUCTEM.
O3HaKOMJIEHHE C MEXBUIOBBIMH B3aMMOOTHOIICHHUSMH B
PKOCUCTEME: KOHKYPEHIIMEH, CHMOM030M, XUIITHUYECTBOM,
MapasuTU3MOM. Ymenune CTPOUTH APYCHOCTb
[PACTUTEIBLHOIO COOOIECTBA, MHUIIEBbIE €N U CETH B
OMOIIEHO3€e, a TaKXKe SKOJIOIMYEeCKHe MUpaMuibl. 3HaHHE
OTJIMYUTEIBHBIX MTPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
Arpo’KOCUCTEMBI U YpOOIKOCUCTEMBI. Onucanue
AQHTPOIIOTEHHBIX M3MEHEHUN B €CTECTBEHHBIX NPHUPOJIHBIX
manamadTax cBoeil MecTHOCTU. CpaBHUTENIBHOE ONKCAHUE
OJIHOM M3 €CTECTBEHHBIX INPUPOAHBIX CHUCTEM (HAIpUMED,
lmeca) M KakOM-HUOYAb arpodKOCHUCTEMBbl (HampHUMep,
MIIEHUYHOTO 1oJis). COCTaBIeHHE CXEM Tepeiaul BEIIECTB
1 DHEPTHH T10 LIETISIM MUTAaHUS B IPUPOJTHOM SKOCUCTEME U
arpoLeHo3e

Tema 4.3. buocdepa -
rj00aJbHas IKOJIOrHYecKasi
cucremMa

Oznakomienue ¢ yuenuem B. 1. BepHaackoro o 6uocdepe
Kak o riobanbHOM skocucteme. Hamnuue npencraBieHus o
CXeMe PKOCHUCTEMbI Ha Npumepe Ouochepsl, KpyroBopore
BEIIECTB W TPEBPAIICHUH SHEPTHH B Omocdepe. YMeHHe
NTOKa3bIBaTh POJb JKHMBBIX OpPraHu3MoB B Ouochepe Ha
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KOHKPETHBIX MpUMepax

Tema 4.4. Bausinue
AHTPONOTreHHbIX (PAKTOPOB Ha

onochepy

HaxoxaeHnne  CcBS3M  W3MEHeHWss B Ouocdepe ¢
[OCJICACTBUSIMUA JICATEILHOCTH YEJIOBEKAa B OKPYXKAOIICH
cpene. YMmeHue OIPEICTISTh BO3/ICHCTBHE

Tema 4.5. Bausinue
COLMATBbHO-IKOJIOTHYECKHX
(pakTOpOB Ha 310pOBbE
YeJIOBEKA

[IPOU3BO/ICTBEHHOH JEATEIbHOCTH Ha OKPYXKAOLIYIO Cpey B
oOnactu cBoedl Oynymed mnpodeccun. O3HaAKOMIICHUE C
r100aNbHBIMU  HKOJIOTHUECKUMH MpoOJeMaMu U YMEHHE
ONpeAEATh MyTH UX pemieHus. OnucaHue U NpakTHYECKOoe
CO3/laHME MCKYCCTBEHHOM 3KOCHUCTEMBI (IIPECHOBOHOIO
aKBapUyMa). Pemenune 9KOJIOTUYECKUX 3ajay.
JleMoHCTpHUpOBaHUE YMEHHUS [I0CTAaHOBKH nenen
NesITeIbHOCTH, IUIAHUPOBaHUS COOCTBEHHOM JAEATENIbHOCTH
JUIs  TOCTWXKEHMS! IIOCTaBJIEHHBIX LIEJEH, IpelBUICHUS
BO3MOJKHBIX pE3yJbTATOB 3TUX JCHCTBUH, OpraHu3aluy
CAMOKOHTPOJISI M OLEHKUM IIOJYyYEHHBIX PpEe3yJbTaTOB.
OOyueHue coOII0IEHUIO TPaBUJI IOBEJICHUS B IPUPOJIE,

bepe:xxHoMy oOTHOIIEHUIO K Ouonormdyeckum OObekTam
(pacTeHusiM, JXMBOTHBIM M UX COOOILECTBAM) M UX OXpaHe

Pa3nena S. Buojorus B :Ku3HU

Tema 5.1. buorexnoJioruu B
SKM3HU KaXKI0r0

O3HakOMJIEHME € TNpUMEpaMHM  HUCIOJIb30BAaHUSA B
XO3511ICTBEHHON JESATEIIBHOCTH Iroaeu
MOp(GOPYHKIIMOHANBHBIX YEepT OpPraHMU3allid PAcTeHUH u
PKUBOTHBIX IIPM CO3JIaHUU COBEPIICHHBIX TEXHUYECKUX
CHUCTEM M YCTPOWCTB IO AHAJIOTUU C JKUBBIMU CHUCTEMaMH.
3HAKOMCTBO € TpyOuUaThbIMM CTPYKTYpamMH B KHUBOM
[IpUPOE u TEXHHUKE, a’pOIMHAMUYECKUMU U
TUAPOJUHAMUYECKHMH YCTPOMCTBAMU B JKMBOW NMPUPOJE U
TEXHUKE. Y MEHHE CTPOUTH MOJENHN CKIAA4aTON CTPYKTYPBI,
HCIIOJIb3YEMBIE B CTPOUTEIBCTBE
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3. YCJIOBUS PEAJIM3AIIMA YUYEBHOM JUCHOUTLTAHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Kabunet 6uosioruu uim jadbopaTopus.
O6opynoBanue yueOHOro KabUHeTa:
- KOMIUIEKTHI CIIEIMAIM3UPOBAHHON yueOHON Mebeu,
- JI0CKa KJlaccHasl,
- TPOEKTOP,
- DKpaH,
- HarISIIHBIC IOCOOHS,
- TEXHHYECKas JOKYMEHTaIlus,
- KOMITBIOTEP C YCTAHOBJICHHBIM JIMIICH3NOHHBIM
IPOrpaMMHBIM 00ECIICUCHUEM:
OC Windows, MS Office, cnpaBOYHO-MOMCKOBOMW CHCTEMOM
«Koncynbrantlntoc», ¢ BeiIxogoM B ceTh «MHTEpHET» M TOCTYIIOM B
AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEY.

3.2. Uupopmanuonnoe odecneyenue odyuenus Ilepeyenb yuyeOHbIX
U3IaHUH, JONOJHUTEIbHOM JuTepaTypbl, UHTEpHET-pecypcoB
OcHoBHas JuTEparTypa:

1.ITaceunuk B.B. bwuonorusa: 10-if kmacc: 6a3zoBeiii ypoBeHb. / B.B.
[Taceunuk, A.A. Kamenckuii, A.M. Pyonos. - Mocksa: IIpocsemenue, 2024. -
223 C. — ISBN 978-5-09-112164-3. - URL:
https://ibooks.ru/bookshelf/394616/reading

2.ITaceunuk B.B. buonorus. 11 knacc. ba3osiit yposens. / B.B. Ilaceunuk,
A.A. Kamenckuii, A.M. Pybuos. - Mocksa: IIpocsemenne, 2024. - 272 c. -
ISBN 978-5-09-112165-0. - URL.: https://ibooks.ru/bookshelf/390613/reading

JlonmoHUTEILHAA JIMTEpaTypAa:
1. buonorus: y4eOHUK M TPAKTUKYM IS CPEIHETro MPOo(ecCHOHATEHOTO

obpazoBanus / mox pemakumer B. H. fApeirmra. — 2-¢ u3a. — Mockaa:
N3naTenscTBO IOpaiir, 2025. — 377 c.— (ITpodeccronanpaoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct: d1IeKTpOHHBIA //
Oo6pa3zoBaTenpHas matdopma Opaiit [cailT]. —

URL: https://urait.ru/bcode/579596

2. O6yxoB, [I. K. buonorusa: kjaeTku M TKaHU: YUYEOHHK JUIsl CPEIHErO
npodeccuonansHoro oopazosanus / J[. K. Odyxos, B. H. KupunenkoBa. — 3-¢
u3., nepepad. u gon. — MockBa: UznarensctBo IOpaiit, 2025. — 358 c¢. —
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-07499-4. — Texkcr:
anekTpoHHbIt // OOpaszoBarenbHas tuiatrdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/564645

3. Jlanunkas, T.B. buonorusi. TecTbl: y4eOHUK ISl  CpPEIOHErO

npodeccuonanbaoro oopazoanusi / T. B. Jlanumkas. — Mocksa: M3naTenscTBO
FOpaiit, 2025. — 40 ¢. — (IIpodeccuonanbuoe obpazoanue). — ISBN 978-5-
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https://ibooks.ru/bookshelf/390605/reading
https://ibooks.ru/bookshelf/390605/reading
https://ibooks.ru/bookshelf/394616/reading
https://ibooks.ru/bookshelf/390613/reading
https://urait.ru/bcode/579596
https://urait.ru/bcode/564645

534-14157-3. — Texcrt: anekTpoHHbIi // O0pa3zoBaTenpHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/567611

4. JleonoBa, . b. OcHOBBI MUKPOOMOJIOTUU: YYEOHMK U TPAKTUKYM MJIsi
cpennero TnpodeccronansHoro 0bOpazoBanus / U. b. JleonoBa. — Mockaa:
N3narenbcTBO HOpaiir, 2025. — 277 c. — (ITpodeccuonanpHoOE
obpaszoBanme). — ISBN 978-5-534-18297-2. — TekcT: 2IeKTpOHHBIN //
OO6pazoBaTenpHas matgopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/563242

HNuTepHeT-pecypcesl

1. https://sbio.info/ (Bcs 6uomnorus. CoBpeMeHHassONOIOTHS, CTaThH,
HOBOCTH, OMOJIHOTEKA).

2. https://biology.ru/ (buosorust B OTkpbiToM KoJiemke. CalT comepKuT
AJICKTPOHHBIN yU4eOHHK 110 Omosioruu, On-line TeCThI).

3.https://web.archive.org/web/20170712022538/http://www.informika.ru/
(OnexTpoHHBbIN yUeOHUK, OOJIBIION CIIHMCOK HHTEPHET-PECYPCOB).

4.https://sh-botovskaya-r19.gosweb.gosuslugi.ru/informatsionno-
obrazovatelnye-resursy/ (bnonornueckas KapTHHA MHUpa. Paznen
KOMITBIOTEPHOTO Y4eOHHUKA, pa3pabOTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM
OTKPBITOM YHUBEPCHUTETE).

5. https://kozlenkoa.narod.ru/ (1mst TeX, KTo y9uTCsS caM U yYUT JPYTUX; OYHO U
JTUCTAHITMOHHO, OMOJIOTUU, XUMHH, IPYTUM MIPEAMETaM).
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4, KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUATIIMHBI

KOHTpOJIb H OLI€HKA PC3YJIbTAaTOB OCBOCHUA AUCHHUIIIIMHBI OCYIICCTBIISACTCA
MMpernoaaBaTcjicM B IIPOUCCCC IIPOBCACHUA SaHHTHﬁ, TCKYILCTO U IIPOMCIKYTOYHOI'O
KOHTPOJIA, a4 TAKXKE BBIITIOJIHCHUA O6y‘-IaIOIHI/IMI/ICSI WHIAWBUAYAJIbHBIC 3a/IaHW, ITIPOCKTHI.

®opMbI U METOAbI

Pe3yabTarsl 00yueHust KOHTPOJIA U OLeHKHU
(IMYHOCTHBIE, IPEMETHBIE, MeTanpeIMeTHbIE) pe3yJbTaToB
o0y4eHust
OK 01. BeiOupare cmocoObl pemeHus 3a1ad npo]ecCHOHaATbHON .
— MHJIUBUAYaJIbHBIN

JeSATEeIbHOCTH MPUMEHHUTENBHO K PAa3TUYHBIM KOHTEKCTaM;
OK 02. Hcnosb3oBaTh COBpPEMEHHbBIC CpEACTBA IOMCKA, aHaIu3a WU
WHTEpIIpeTanuu HHHOPMAIUU, ¥ HHOOPMAIIMOHHBIC TEXHOJIOTHH JISI
BBITMIOJTHEHHUS 32/1a4 PO ECCHOHATBHON ASITENFHOCTH;

OK 04. DddexTnBHO B3aMMOJICHCTBOBATh U pabOTaTh B KOJUICKTUBE H
KOMaH/Ie;

OK 07. CopgeiictBoBaTh  COXPAaHEHUIO  OKpYXaroule  cpensl,
pecypcocOepexeHnto, MNPUMEHATh 3HAaHUA 00 W3MEHEHHHM KJIMMATa,
MPUHIAIIEL  OEPESKITMBOTO MPOU3BOJCTBA, 3(PPEKTUBHO [IEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSX.

U / WK TPYIIIIOBOM
YCTHBIA OIIPOC

— IPOBEPKA BBITOIHEHHS
MIOCTaBJICHHBIX 3a]1a4.

- UH/IMBUyaJIbHAS

WIN TPYIIIOBAs

pabora (TIpecTaBiieHUE
BBITTOJIHEHHOTO
3a/IaHKSA).
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