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s u3ydenust Ouonoruu Ha 0a30BOM YPOBHE CPETHETO OOIIero 0O0pa3oBaHUsI OTBOIAUTCS
68 yacos: B 10 kitacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTHMH
€CTeCTBEHHBIMU HayKaMu, Quiocodueil, 3TUKOU, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(hopMUpOBaHHH COBPEMEHHOIN HAYyYHON KapTHHBI MUpa. CrucTtemMa OMOIOTHYECKUX HAYK.

MeTo/ bl TTO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJIaCCU(UKAIUsI, MOJICIIMPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon n ®@. Kpuk.

Ta6muiel U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTtopHble U NpaKTH4YecKue padoThbi:

[Ipaktuueckas pabora Ne 1. «lcnonmp3oBaHue pa3TUYHBIX METOJOB MPH H3YUYCHHH
OMOJIOTUYECKUX O0BHEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

JKusbie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus: Omonoruu. OTIWYHE >KUBBIX
CHUCTEM OT HEOPTAHHUYECKOU MPUPOIBI.

CgoiicTBa OWocucTeM ¥ HUX pa3HooOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OpPraHU3MEHHBIN,  MOMYJALHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpamum:

Tabmumel 1 cxembl: «OCHOBHBIE TPHU3HAKK KU3HUY», «YPOBHU OpPraHHU3alUU >KUBOU
TIPUPOJIBD».

O6opynoBanwue: Moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMHAYECKUE  DIIEMEHTHI: MaKpOd3JIEMEHTBHI,
MHKpOdJIeMeHThI. Bosia 1 MUHepanbHBIE BEIIECTBA.

OyHKIMM BOJABl M MHUHEPAJIBHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIrO
Oananca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHUMbIE AMHHOKHUCIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYphI OEIKOBOMU
MOJIEKYJbl (MIEpBUYHAs, BTOPUYHAsS, TPETHYHAas M YETBEPTHUUHASI CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronorndeckue GpyHKIUN OSITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmenrsl. Buramuupl. Omiuuuss  ¢QEepMEHTOB  OT
HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrieBoabl: MOHOCaxapu bl (TJIFOKO3a, prb03a U J1e30KCHprbd03a), Arucaxapuiasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmals, TJIMKOTeH, IeJUToao3a). buomorndyeckue QyHKIUN
YIJIEBOJOB.



Junuasl:  TpUrauuepunsl, ¢ochonunuasl, crepoussl. ['uapopunbHO-rHaApodhoOHBIE
cBoiicTBa. buonornueckue ¢yHkunu aunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB M JIUIHIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢yuxuuu JJHK. Crpoenne n ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u
dbyHKIIIH.

Huronoruss — Hayka o kiertke. Kierounas teopuss — nmpumep B3aUMOJEHUCTBHS UACH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI H3yUeHUs KIETKH.

Krnerka kak nenoctHas xwuBas cucreMa. OOIue MpuU3HAKM KIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, mosekyisl JJHK kak reneruueckuit anmnapar, cuctemMa cuHTe3a Oernka.

Tumbl KIETOK: JyKapHOTHUECKass H mpokapuoruyeckas. (OCOOCHHOCTH CTpPOCHUS
npokapuotnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe SyKapuOTHUECKON KIETKU.
OcCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (QYHKIUH.
[TnasmaTtudeckass MemOpana, e€ cBoiictBa W (yHkmuu. l[luTormmasma u e€ oOpraHoubl.
OnnomemOpannbie opraHou bl kietku: DI1C, ammapat ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHOW/bl KJIETKH: MHUTOXOHJPHUH, IuIacTUibl. [IpoucxoxkaeHue MUTOXOHAPUM U IUIACTHI.
Bunel mnactua. HememOpaHnHbie OpraHOUIbI KIIETKU: PUOOCOMBI, KIIE€TOYHBIH EHTP, LIEHTPHOJIH,
pecHUYKH, KryTUku. OyHKIIMU OpraHou10B KJIeTKU. BritoueHus.

Snpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sapa: siuepHas 000I0uka, Kapuorasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMUYECKHX 3JIEMEHTOB B HEXKHMBOM  MIpPUPOAE»,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoanyeckas TaOnuIa XMUMUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI, «brnocunTe3 Genka», «Ctpoenue Momekyisl Oenka», «CTpoenue pepmenTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTHYECKON
KiIeTkn», «CTpoeHue J>XMBOTHOM KIeTKu», «CTpoeHuEe pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTHYECKOMN KIETKW», «CTpOEHHUE sapa KIETKH», « Y TJIEBOABD), «JIMIUIbI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyJOBaHHME AJsi MPOBEACHUS HAOIIONCHUM,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

Jlaboparopuast pabora Ne 1. «M3ydeHune KaTalWUTHYECKON aKTHMBHOCTH (pepMeHTOB (Ha
IpUMEpE aMUJIa3bl UJIM KaTanasbl)».

Jlabopatopuass padota Ne 2. «M3ydeHue CTpOeHHUs KIETOK DPACTCHHH, >XHBOTHBIX U
OaxTepuil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEY.

Tema 4. /KusHeneATeJIbHOCTh KICTKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmisanus (TUTACTHYECKHE OOMeEH) |
TUCCUMUIIALNS (PHEpreTuYecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUs BELIECTB U SHEPTUH B MOHUMAHUH MeTaboIu3Ma.



Tunbel oOmeHa BeriecTB: aBTOTPOHBIA U rereporpodHslid. Pons depmMeHTOB B 0OMeHe
BELIECTB U IIPEBPALLEHUH SHEPTUU B KIIETKE.

®orocunaTe3. CperoBas W TeMHOBas Qa3el (oTocuHTe3a. Peakium QorocuHTe3a.
DddexTuBHOCTh hoTOCHHTE3a. 3HAUYEeHUE (POTOCHHTE3a JJIsI KU3HU Ha 3emiie. Biwsiaue ycnoBuid
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OaKkTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HH Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PacmiensieHwe  BeIIECTB, BbIACICHUE U
aKKyMYJIHMPOBAaHUE SHEPTUH B KJIETKE. DTalbl SHEPreTUUecKoro oomMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KIETOYHOE JbIxaHue. OKHUCIHUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUIESCKOTO 0OMEHA.

Peakuuu wmarpuuHoro cuHte3a. ['enermueckass unpopmamus u JHK. Peannzauus
FeHeTUYeCKOol MHpopMaIMK B KieTke. ['eHeTuueckuil Koj M ero cpoicTBa. TpaHckpunus —
MatpuuHnblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKHCIIOT. Posik pubocom B OnocuHTE3e OernKa.

Hexnerounsie ¢opmbl x)u3HH — BHUpychl. HMcrtopus otkpeitus BupycoB (1. U.
NBanoBckuii). OcoOeHHOCTH CTPOCHUS U KU3HEHHOTO LKKIa BUpycoB. baktepuodaru. boneznu
pacTeHuil, >KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc uMmmyHoaepunura yenopeka
(BUY) — Bo3oyaurens CIIMIda. OOpatHass TpaHCKpUIIMSA, peBepTraza M HHTErpasa.
[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHncTpaumnu:

[Toptpetsr: H. K. Konsnos, . U. iBanosckui, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunel  muradusy, «Metabomusm»,  «MUTOXOHAPUSY,
«OHepretnueckuii ooMen», «Xmnopomiact», «Dorocunres», «Ctpoenne JIHK», «Ctpoenue u
¢byHkuuonupoBanue reHa», «CuHte3  Oenka», «l'eHermueckuii  kom», «Bupyce,
«baktepnodarn», «CtpoeHune wu xku3HeHHbId 1Mk Bupyca CIIMJla, Oakrepuodaray,
«Penmmukanmsa [JHK».

Ob6opynoBanue: monenu-amminkanuu «Yasoenue JJHK u tpanckpunums», «buocuntes
6enkay, «CTpoeHue KIeTKN», Mozens cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslif 1uki, WM >KU3HEHHBIM Lukin kinetku. Wurtepdaza u muto3. I[Ipoueccsl,
nporekaromue B uHTepdase. Permmukamus — peaknus marpudyHoro cunrte3a JJHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JMIUTOMAHBIA W TaIUIOUAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYabHOTO Pa3BUTHUS
OpPraHU3MOB.

JHenenne xnetkn — muro3. Cragum muto3a. IIpomecchl, mpoucxonadiiue Ha pasHbIX
CTaJusIX MUTO3a. BMOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aronTo3.

@®opmbl  pa3MHOXKEHMsI OpPraHM3MOB: Oecrosioe U moyioBoe. Buabl Oecrnosoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHeE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLUU.

[TonoBoe pa3MHOXKeHHE, €r0 OTINYUS OT OECIoI0ro.



Meiio3. Cragun wmeio3a. Ilpomeccsl, mpoucxonsniye Ha cragusx meios3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mpouecc 00pa3oBaHMS MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE jKeTe3bl:
CEeMEHHUKU M sudHUKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIepMaTO30HI,
AlleKNIeTKa) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpOEHMS SIMIEKIETOK U
criepmaro3onaoB. OmnoaorBopenue. [lapreHorenes.

NunuBuayansbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHANIBHOE pa3BUTHE (SMOpHOTEHE3).
Otanbel SMOPHOHATBHOTO PA3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JPOOJICHHE, TacTpyIsLus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THUIBI TOCTAIMOPUOHATIBLHOTO Pa3BUTHL: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

PocTt u pa3zButue pacrenuil. OHTOreHe3 BETKOBOIO PaCTEHUs: CTPOEHUE CEMEHH, CTaJAuU
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuibl 1 cxembl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHui», «JleneHne KIeTKu
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIeTOUHBIH UKD,
«Pemmukanua JJHK», «Mutos», «Meio3», «lIpsmoe n Hempsimoe pa3BuTHe», «l ameToreHes y
MJIEKONUTAIOIINX U YeJIoBEKa», « OCHOBHBIE CTaIUN OHTOTE€HE3A».

O6opynoBaHMe: MHUKPOCKOI, MHUKpompenaparbl «CHnepMaTro30uibl MIIEKONHUTAOLIETO»,
«SlitnexsieTka MiekonuTarumero», «KapuokuHe3 B KJIETKax KOpEIIKa JYyKa», MarHUTHAas
Mojenb-anmiukanus «Jlenenue kietku», moaens JIHK, moaens MetadazHoil XpOMOCOMBI.

JlaGopaTtopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «Habmronenue MuTo3a B KJIETKaX KOHUYMKA KOpEIlKa JIyKa Ha
TOTOBBIX MUKPOIPENApaTax».

JlaGopatopHass pabora Ne 4. «l3yueHue cTpoeHHMsS IOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKH. Poiib LUTOJIOTMM U
SMOPHOJIOTHY B CTAHOBJICHUU T'€HETUKU. BKIIax poCcCHIICKIX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPHUIIOIOTUYECKUH, LHUTOT€HEeTHYECKUH, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE TeHETHUYECKUE MOHATHUS. ['eHeTndyeckass CHMBOJIMKA, UCTIOJb3yeMasi B
cXemax CKpellUBaHUi.

3aKOHOMEPHOCTU  HAcleAOBaHUs  INPU3HAKOB, YycTaHoOBIeHHble [.  Mennenem.
MonorubpuaHoe cKpeuBanue. 3aKoH eMH000pasus ruOpuIoB nepBoro nokosjenus. [Ipasuino
JOMMHUPOBAaHMs. 3aKOH pacIlEIUIeHUs Hpu3HaKkoB. ['mnore3a uuctorel ramer. IlomHoe u
HEIIOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOIO  HACJEAOBaHUS  IPU3HAKOB.
[uToreneTnueckre OCHOBBI JTUTHMOPHIHOTO CKpeIlIMBaHMs. AHAIU3MPYIOIIEe CKpeIIMBaHHE.
Hcnonb30BaHne aHATU3UPYIOMIETO CKPELIUBAHUS ISl ONIPEIeNICHUS] TEHOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CHETUICHHOMY
HacJeJ10BaHUI0 TeHoB. HapyieHue crienienrs TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.



I'enetuka nosna. XpoMOCOMHOE OMpeereHue noia. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
l'omorameTnble U reTeporameTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3menunBoCcTh. BUibl M”3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpenbl
B HEHACJICICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOANU(PUKAIIMOHHOW HW3MEHYMBOCTH.
Bapuanuonssiii psg v BapuauroHHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIUUKALIMOHHONW U3MEHYNBOCTH.

HacnencrBennasi, win reHOTHNMYECKas, U3MEHUMBOCTh. KOMOUHATHBHAS M3MEHUHUBOCTD.
Meiio3 ¥ TMOJNOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTH. MyTalllOHHAs
M3MEHYMBOCTh. Kimaccudukaruss myTtanuid: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBbIe. YacToTa u
MPUYMHBI MyTanuid. MyTtareHnbpie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJAOB B HACIIEICTBEHHOU
m3meHurnBocty H. M. BaBumnosa.

Buesinepnas HaciieICTBEHHOCTh U N3MEHYHBOCTD.

I'eneruka yenoBeka. Kapmotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKH 4YEJIOBEKa:
TeHEAJIOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXMMHUYECKUN, MOJICKYJISIPHO-
reHeTudyecknid. COBpEMEHHOE OIpeAesieHHe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomoulpio I1I[P-ananuza. HacnenctBenusie 3a0oneBaHus
YyeloBeKa: TeHHble Ooyie3HW, OOJIE3HM C HACIEACTBEHHOW MPeapacroioKEeHHOCTHIO,
XpoMocoMHBIe ©Oone3Hu. ComaThueckue M TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHIB 3M0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKHA U JICYCHHS] TeHETUICCKUX
0ose3Hell. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKOW T€HETUKU B
MPEAOTBPAIIECHUN 1 JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YEIIOBEKA.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE U €ro IUTOTEHETHYeCKask OCHOBAY,
«3aKOH pacUICIUVICHUs] M €ro IUTOT€HETHYecKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«Iurubpunnoe ckpenuBanue», «lUToNOTHMYECKHE OCHOBBI JAUTHOPUTHOTO CKPEIIHBAHHD,
«Merio3», «B3zanmoaeincTBue amielbHbIX T'€HOBY, «[ eHeTHUYeCKne KapThl PACTEHHM, )KUBOTHBIX
U 4YenoBekay, «l'eHeTuka momna», «3aKOHOMEPHOCTH HACIEIOBaHUS, CIETUICHHOTO C TIOJIOMY,
«Kapuotunsl denmoBeKa W JKUBOTHBIX», «Buapl w3MeHunBocTHY», «MoaudukarmoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay», «l'eHeTuka rpynm KpoBu», «MyTalloHHas
U3MEHUYHMBOCTHY.

Oo6opynoBanue: Monaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemomaHoe
JOMHUHUpOBaHHEY», «JuruOpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/[pozoduna» (Hopma, myTanuu GOpMbl KpPbUIbEB U OKPACKU Telna), repoapuii
«I"0pox mOCEeBHOW».

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI:

JlabopaTtopuas pabota Ne 5. «M3y4uenue pe3ynbTaTOB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpeITMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTtopnas pabota Ne 6. «3yuenne MoaupUKaMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BAapUALMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOID».

JlaboparopHass pabora Ne 7. «AHanmu3 wmyranuii y JApo3oduibl Ha TOTOBBIX
MHKpOIIpenapaTax».



[IpaxTuyeckas pabora Ne 2. «CocTaBlieHHE U aHAJIN3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U mpolecc. 3apokIeHHue CeleKlnu U goMectukanus. Yuenue H. U.
BaBwioBa 0 LeHTpax NPOMCXOXKJIEHUS M MHOrooOpas3usi KyJlbTYpHbIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/Ia, IITAMM.

CoBpeMeHHBIE METOBI CeNeKIMU. MacCOBBI U WHIAUBUAYAJIbHBI OTOOPHI B CEJIECKIIMH
pacTeHuii U kUBOTHBIX. O1leHKa 3KcTepbepa. binu3kopoacTBeHHOE CKpelBaHiue — HHOPUAMHT.
Yucras nuHus. CkpemmBaHMe YUCTBIX JHUHUKA. ['erepo3uc, wunm TUOpUIHAS CHIIA.
Heponcteennoe ckpemmuBanue — aytOpuauHr. OtpanénHas ruOpuausanuss U e€  yCIexH.
HckyccTBEHHBI MyTareHe3 M IOJy4YEHUE MOJUIUIOUIOB. JlOCTHXKEHUS CENEKIUMU PAaCTEHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak orpaciib IpPOM3BOJACTBA. ['€HHAass HHXEHepus. OTambl CO3AAHUS
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kierounas wunxkenepus. Kiierounsle
KyJbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacTeHuil. KiioHnpoBaHue BbICOKONPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYeCKue mnpodimembl. MO —
TeHeTUYECKU MOIU(DULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[optpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabmuupel u cxembl: Kapta «LIeHTpBI NMPOUCXOXKICHUS M MHOT0o00pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHiD», «OTnanéHHas
rubpuam3arusy, «Paboter akagemmka M. @. HWeanoBa», «[lomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHpOBaHUe», «KoHCTpyupoBaHue u nepeHoc
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IJIOJ0OB U KOPHEIUIOAOB AUKUX (OPM MU KYJIBTYPHBIX COPTOB
pactenuid, repbapuii « CenbCKOX03sIIICTBEHHbBIE PACTECHUSI.

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

Okckypeuss «OCHOBHBIE METOJbI M JIOCTUIKECHHUS CEJIEKIIMHM pacTeHUH M KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, JJA0OPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. IBoONMOHHAsA 0HOJIOTHS.

[TpearnockIKi BO3HUKHOBEHHS SBOJIOIMOHHOW TEOpPHU. DBOJIOLMOHHAs TEOpHS MU e&
MecTo B Onosoruu. BiausHue 5BOTIONMOHHON TEOPHH Ha Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugnerenbcTBa HBOJIONMU. [lameoHTOIOrMYECKUE: IMOCIEA0BATEIbHOCTh IOSIBICHUS
BUJIOB B TaJICOHTOJIOTMYECKON JIETONHUCH, NepexoHbie Gpopmbl. buoreorpapuueckue: cxoncTBo
u paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M PA3IH4YUsi SMOPHOHOB DPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHTEBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTUYHBIC, pPyIMMEHTApHBIC OpTaHBbI,
aTaBM3MBl. MOJIEKYJIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHW3MOB HACJICICTBEHHOCTH U
OCHOBHBIX META0OINYECKUX MyTeH y BCEX OPraHU3MOB.

OpomormonHast teopus Y. J[lapBuna. Ilpennochuikv BO3HMKHOBEHHUS JTapBUHH3MA.
JIBIKyIIIME CUIIBI BOJIIOLIMHU BUIOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE TIPU



OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHUYHMBOCTh, Oopnr0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eIMHUIA BUAA U YBOJIIOLUU.

JBuxyme cuibl (akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBINA Tpolecc U
KOMOMHATHBHAas W3MEHYMBOCTh. [lomynsiunoHHbIE BOMHBI M Apedd reHoB. W3omsauus wu
MUTpanus.

EctectBennblii oT00p — Hampapistomuil ¢daktop 3Bosounu. PopMbl €CTECTBEHHOI'O
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Botouuu. [Ipumeps mpucnocodbaeHuit
y Opranu3mMoB. ApoMop(h03bl U HIN0ATATITAIHH.

Bun wu BumooOpaszoBanme. Kpurtepuu Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJI0rHIECKOe.

Makposomtonus. @opMbl 3BOIIONUU: (QUIETHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuensHas. HeoOpatumocTs 3BomonUN.

[Ipoucxoxxaenne  OT  HeCHEIMAIM3UPOBAHHBIX  IpeakoB.  IIporpeccupyromas
crienyanu3anus. AanTUBHAs pagualus.
JdemMoncTpanum:

optpersr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabmumel u  cxembl: «Pa3BuUTHE OpraHMdYeckoro Mupa Ha 3emiey, «3apoJbIin
MO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CyIIECTBOBAaHHUEY,
«EctectBenHbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroob6pasue Mopos
KUBOTHBIX, «JTonmynsauumny, «MyTanuonHas HU3MEHYUBOCTDY, «Apomopdho3bD»,
«Mnnoanantamumn», «OO0mas aereHepauus», «JBrkymue cuibl 3Bomonun», «Kapra-cxema
mapuipyta mytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «IIpucnocodbieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BupooOpazoBaHue», « IKOIOTUYECKOE BHI000PA30BAHKE.

O6opynoBaHue: KOJIICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/IOB U
ceMsH, KosuteKius «[IpuMepsl 3aIUTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOJIeNb «OCHOBHBIC
HaIpaBJIeHUs SBOJTIOLNUNY», 00BEMHAA MOJIENbh « CTpOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmmupa, Koiekmus «DopMbI COXPAaHHOCTH HCKOIAeMbIX
KUBOTHBIX U pacTeHHiD», Mozensb anmiukanusa «llepekpéct xpomMocomy, BIaKHbIE MpernapaThl
«Pa3Butune Hacexkomoro», «Pa3BuTue nArymkw», Mukpompenapar «Jpozodunay (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TETA).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPUCIIOCOOJICHHOCTH OpraHu3Ma u o€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHayuyHble TIpEACTABICHUS O 3apOXKICHUU KU3HU. HaydHble TMIOTE3hI BO3ZHUKHOBEHUS
KU3HM Ha 3emJyie: a0uoreHe3 W IMaHCIepMus. XUMHYECKas HBONIONUA. AOHOTCHHBIH CUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKUX. OKCIEPUMEHTAIbHOE  IOATBEpXKACHUE
XUMHYECKOH 3BoMonnu. HauanpHble aTamnbl Ononoruyeckoit spomonun. [ unoreza PHK-mupa.



dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KIeTKH U UX
sBoIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPIraHU3MOB.

PasButne xu3sHu Ha 3emsie nmo dpam u nepuogam. Kartapxeil. Apxeiickas Hu
nporepo3oiickas apel. [lanmeo3oiickas spa u €€ mepuoabl: KeMOPUHUCKHM, OpPIOBUKCKHM,
CUIIypUNCKUH, T€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKH, METOBOIA.

Kaiino3zoiickas 3pa v e€ nepuoibl: MajJeoreHOBbI, HEOT€HOBbINM, AHTPOIIOT€HOBBIH.

XapakTepucTuKka KiIuMara M TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPACTUTENBHOIO M XHBOTHOIO MHpa. ApomMopdo3bl y pacTeHuil u >kuBOTHbIX. [losiBienue,
pacuBET U BBIMUPAHUE I'PYIII JKUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)KeHUE 3BOJIOLUU. OCHOBHbBIE CUCTEMATHUYECKUE
IpyIIbl OPraHU3MOB.

OBoyronusl yelnoBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpeinctaBieHM O
MIPOUCXOXACHUU YeloBeKa. MeToibl u3yueHus aHtpornorenesa. CXoCcTBa U pa3inyus YelloBeKa
1 KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBuwxyme cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KM3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMEIbIii,
UYenosek mnpamoxonsmuii, YemoBek HeaHaepTalbckui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JIACTh PAacCHpPOCTPaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOuHAs (eBpa3uiickas), HETpo-
aBcTpajionjHas  (9KBaTOpHalIbHAsA), MOHTOJOWUJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOICHHOCTH TIPEJCTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacusma.

JdemMoncTpanum:

[optpetsi: @. Penu, JI. ITactep, A. M. Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmune! 1 cxembl: «Bo3aukHOBeHUEe COJIHEYHON CUCTEMBD», «Pa3BuTHE OpraHU4YecKoro
mupa», «PacturenpHas Kietka», <«OKuBoTHas KieTka», «lIpokapuoTuueckas KIeTKay,
«CoBpeMeHHasi cucTeMa OpPraHu4YecKkoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUs
YeJloBeKa M 4YeJIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajeOHTOJOTUYECKUX HAXOJIIOK
NPEJIKOB COBPEMEHHOIO 4elloBeKay, «JlpeBHenmme moan», «/peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «UenoBeuecKe pacb.

Ob6opynoBanue: Myisku  «lIpoucxoxkaenue uenoBeka» (OIOCTBI  AaBCTPATIOMHUTEKA,
MUTEKaHTPOIIa, HeaHepTallblla, KPOMAaHBOHLIA), CICNKU WM M300pa’keHHsI KaMEHHBIX OpYIHii
MEPBOOBITHOTO YelloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpediia), TeOXpOHOJOrHUEcKasi Tabiuia,
Kosiek1usa «OopMbl COXPAaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlaGopaTopHble U NpakTHYecKHe PadoThI:

[Ipaktrueckas padorta Ne 1. «M3yueHne uckomaeMpIXx OCTaTKOB PACTEHUN W )KUBOTHBIX B
KOJUIEKLIHSAX .

DKCcKypcusi «DBOJIONUS OpraHU4Yeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeAUECKUN My3€eil).

Tema 3. OpranusMsbl U OKpPYKaIOIIAs cpeaa.



DKkomnoruss Kak Hayka. 3aJadd M pas3lienbl HKOJOTHH. MeToabl 3KOJIOTMYECKHX
UCCIIeIOBAaHUHI. DKOIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YeNIOBEKa.

Cpenpl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHAs,  MOYBEHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKHUE,
OHOoTHYECKHE U aHTponoreHHble. JlelicTBre IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkTopel:  CBET, TEMIlepaTypa, BJIKHOCTb. DoTonmepuoausM.
[IpucnocobnaeHunss Opranu3MoB K AeHCTBUIO abUOTHYECKHX (aKTOpOB. bruomornyeckue puTMsl.

buotnueckne  Qakroppl. Bugsl OMOTHMYECKHMX  B3aUMOJEHCTBHMH:  KOHKYpPEHIIMS,
XHMITHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapasutusMm, Koonepamus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HAUYEHHE OMOTHYECKUX
B3aWMO/JICHCTBHH JIJISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPaKTEPUCTHKH TOMyssinui. (OCHOBHBIE TIOKA3aTel IOIYJISALUH:
YHCJICHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, TPUPOCT, Murpamnms. JIuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ peryJssiusl.

JdemoHcTpanuu:

[optpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuel u cxemsl: kapta «IIpupoausie 30Hb1 3emin», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomynauuu»y, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH TOMYJISIUA
UHQy30pun-Typenbkm», «llumensie menmy.

JlabopaTopHble U NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUN.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

IIpaxkTuyeckas padora Ne 2. «Iloacd€T IIIOTHOCTH NOMYJISALMMA Pa3HbIX BUIAOB PACTCHUI».

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3.  CTpykTypsl — OuoleHo3a:  BHMJOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (muuieBast). Buabl-noMmuHanTel. CBsI3U B OHOLIEHO3E.

DKoyorndyeckne cuctembl (dKocuctemsbl). [loHsTHE 00 SKOCHCTEME M OHOTEeOIEHO3e.
OyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pEIyICHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPruM B SKocucTeme. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHbIE IOKa3aTeNd 3KOCHCTEMBbI: Ouomacca,
OPOAYKIHSI. ODKOJOTHYECKHE MUPaMHIbL: MPOMYKIWHU, YUCICHHOCTH, Ouomaccel. CBOMCTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOPEryJIsiLus, pa3Butue. CyKueccus.

[IpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBbI 03€p M peK. DKOCHCTEeMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOMOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
X03SCTBEHHOE 3HAUEHHE arpOIKOCHCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop yCTOWIMBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanackoro o Omocdepe. I'paHuipl, coctaB u CTpyKTypa OuOChEpHI.
Kupoe BemectBo u ero ¢yHkmuu. OcobeHHOCTH OMoOchephl Kak rio0aabHON AKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecUe U oOpaTHas cBs3b B OMochepe.



KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ITUKIIBI JJEMEHTOB (yriepojaa, a3ora).
3oHanbHOCTH OUOChepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiu. AHTpOTIOTeHHBIE U3MeHEeHUs1 B Onocdepe. ['mobGanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHME MPUPOIBI U YyemoBedecTBa. CoxpaHeHue OMopa3HooOpa3us Kak OCHOBA
yctoiunBoctu 6uocgepsl. OCHOBA pallMOHANBHOIO YNPaBICHUs MPUPOAHBIMU PECypcaMu U MX
UCTONb30BaHue. JlocTiykeHus: OMONOruK U OXpaHa MPUPO/IBIL.

JemoHcTpamum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. NI. Bepnaackuii.

Tabmumel u cxemsl: «[lumessie nenu», «buorneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobOmectBay, «llemu mnuranus», «IKonorumueckas nupamumay, «buochepa u uenoBek»,
«9JKocUCTEMa IIMPOKOJMCTBEHHOTO Jeca», «IJKOCUCTEMa XBOMHOro ieca», «buoleHos
BojloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHUCTBUS HA IPUPOLYY,
«BaxHelmme HMCTOYHHMKU 3arpsi3HEHUS BO3JyXa W TPYHTOBBIX BOa», «llouBa — BaxHemas
cocTagsstonas ouochepsn», «DakTophl Aerpaaanuu nouBy, «IlapHUKOBEII 2ddekT», «DaKkTophI
paZroaKTUBHOTO 3arps3HeHus Onocdepo», «O0mas cTpykrypa 6uocheps», «Pacmpoctpanenue
XKHU3HH B Ouocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B Guocheper,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunnynsle OMOIICHO3bD», repbapmii
«PactutenbHbie  cooOmiecTBay, Kojulekuuu — «buonenos», «BpeguTtenu — BakHEHIIMX
CEIIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuud ¢ KOJUICKIMM PACTEHUH ¢  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM 3KOJIOTMYECKUM IpymaM ogHoro suaa, Kpacnas kaura Poccuiickoi
®denepalinu, U300paKeHUS] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 buonorus kak Hayka
11 buonorust — Hayka o xuBoW mpuponae. Ponp Ouonoruu B ¢GopMupoBaHUY
' COBpPEMEHHOU HayuyHOU KapTUHBI Mupa. CrucTemMa OMOIOTHYECKUX HAyK
Metosbl MO3HAHUS >KUBOM MpUponbl (HAOMIOACHUE, SKCIIEPHUMEHT, OIMUCAHUE
1.2 U3MepeHue, Kiaccu(ukanus, MOJCTUPOBAHHE, CTATUCTHYECKas OOpabOTK3
JTAHHBIX )
2 2KuBble cUCTEMBI U X OpraHU3aLUs
1 Kussie cuctembl (OHOCHCTEMBI) KaK IpeaMeT u3ydeHus: Ounonorun. CBOWCTBA
' OMOCHCTEM M UX Pa3HOOOpasue
29 VYPpoBHH OpraHu3alud OHOCHCTEM: MOJEKYJISPHO-TeHETUUYECKUN, KIETOUHBIN
' OpraHMW3MEHHBIH, MOMYJIALNOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChEepHBI
3 XHUMUYECKUH COCTaB U CTPOCHHE KIIETKH
31 XUMHYECKUN COCTaB KJIETKA. XUMHUYECKHE DIJIEMEHTBHI: MAaKPOJJIEMEHTHI,
' MHUKpOJIEMEHThl. Boma u MuHepanpHble BemecTtBa. @DYHKIMM BOJIBI U




MHHCPAJIbHBIX BEIICCTB B KIICTKE. HOI[I[Gp)KaHI/IC OCMOTHYECKOI0 Oatanca

3.2

benku. CoctaB u cTpoeHue OeaKOoB. AMHUHOKHCIOTBI — MOHOMEpHI OENKOB
He3zameHnMblE M 3aMEHHUMbIE AMHHOKHMCIOTHI. AMHHOKHCIOTHBIH COCTaB
YpoBHU CTPYKTYpbI O€IKOBOI MOJIEKYIHI (MIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa O€NKOB. buomormueckug
¢byHKIUU OEIKOB.
depmeHTHl — Onosiornueckue Karaauzatopbl. CTpoeHue (pepMeHTa: aKTUBHBI
HeHTp, cyOctpatHas cnenupudyHocts. Kodepmentsl. Buramuubl. Orinuns
(epMEHTOB OT HEOPTAaHMYECKUX KAaTaIU3aTOPOB
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YrneBoasl: MOHOCaxapusl (TIHOK03a, pub03a U Je30Kcuprbo3a), qucaxapuibl
(caxapo3a, J1lakTo3a) M TOJHMCAXapuabl (Kpaxmas, TJMKOTEH, IIEeJITI0I03a)
buonornueckue QpyHKIIMN yTIIEBOIOB.

Jlumupael:  TpUTAHLEpUAbI,  cTepouabl,  ¢dochomunuapl.  ['mapodunbHO;
ruapodoOHbIe cBoiicTBa. buomornmueckne ¢ynkiun sunuaoB. CpaBHEHHG
YIJI€BOOB, OEJIKOB U JIMINIOB KaK KICTOYHUKOB SHEPTHU
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Hyxnennoseie kucnorel: JHK wu PHK. Hykneornaer — MoHOMEpH
HyKIenHoBbIX KHucinoT. Ctpoenne u ¢ynkuuu JIHK. Crpoenune u ¢Qynkuuy
PHK. AT®: cTtpoenue u GpyHKIIIH

3.5

I{uronorus — Hayka o kierke. Knerounas treopust. MeTopl H3ydeHuUs KIETOK

3.6

Krnetka kak nenoctHas »xwuBas cuctema. OOIIue MpHU3HAKK KIETOK: 3aMKHYTas
HapyxHash MeMmOpana, moiyiekysbl JIHK kak reHerndeckwii ammapat, CHCTEM3
cuHTe3a Oelka

3.7

Tumel KIETOK: 3yKapuOTHYECKas U IpokaproTudeckas. OCOOCHHOCTH CTPOCHUS
mpokapuoTuuecko kiaeTku. Kmerounas crenka Oakrepuil. CTpoeHug
AYKapUOTHUECKON KieTKU. OCHOBHBIE OTJIMYUSI PACTUTEIHHOW, KUBOTHOM Y
IpUOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAJIMKC, WX
¢byukuuu. [lnazmaTrueckas memOpaHna, e€ cBoiicTBa U ¢pyHkuuu. [{uromnnasma y
e€ opranouapl. OgHOMEeMOpaHHbBIE OPraHOMJIbI KIETKH: SHAOIUIa3MaTHYecKas
cetb (OIIC), ammapar ['ombmku, nu3ocombl. [lonyaBTOHOMHBIE OpPraHOUIb
KJIETKH: MUTOXOHJpPUH, MacTuibl. [IpoucxoxneHne MUTOXOHIPUN M IIACTU
Buasr mnactua. HememOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KIIETOUHBIH
LIEHTP, PECHUYKH, KTyTUKH. DyHKIIMM OpraHOMI0B KJIETKU. BriroueHus

3.9

Anpo — perynsaTtopHbii 1HeHTp KieTkd. CTtpoeHue sapa: siaepHas o0oiouka
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCHOPT BEIECTB B KJIETKE

X(HSHGI[@HTCJ’IBHOCTB KIICTKH

4.1

OOmeH BemiecTB, WKW META00IU3M. ACCUMIIIALMS (TJIACTUYECKUNA OOMEH)
TACCUMMIIALINS (PHEPTeTUYECKUI OOMEH) — JIB€ CTOPOHBI €IWHOTO TMPOIECcCy
MeTtabonusma. Turbel oOMeHa BELECTB: aBTOTPO(MHBIN U reTepoTpodHbIi. Poiy
(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®otocunre3. CBeroBass u TemHOBass (a3sl  ¢orocunTesa. Peakuum




dotocunre3a. DddextuBHOCTE (oTOCHHTE3a. 3HaueHuWe (OTOCHHTE3a s
XKU3HM Ha 3emuie. BiusiHue ycioBuit cpeapl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBILICHUS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UpYIOoUIe OakTepuu. 3HAUYEHUE XEMOCHHTE3a [l
JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KieTke. PaciiernieHue BeIeCTB, BBIICICHHUE U
AKKyMyJUPOBaHUE OHHEPTUM B KIETKE. OTallbl JIHEPreTHYECKOro oOMeHa
I'mukonus. bpoxkenune u ero Buabl. KuciopogHoe OKUCIEHUE, WK KIETOYHO(
neixanue. DPHEKTUBHOCTh YHEPTeTHYECKOr0o 0OMEeHa

4.4

Peakium matpuuHoro cuHTe3a. [leHermyeckas wuHpopmammsa u JIHK
Peanuszanus renermueckoil nHdopmanuu B kierke. ['eHeTnyeckuil koa u erq
cBoiictBa. Tpanckpunuus — marpuusbiii cuHte3 PHK. Tpancusus — 6uocunTes
oenka. KomupoBanue aMMHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3E Oemka

4.5

Hexnerounsie ¢opmbl sxu3Hu — Bupychl. ctopus oTkpbeiTHs BupycoB (.U
WBanoBckuii). OCOOEHHOCTH CTPOEHHUS M IKHU3HEACSITEIBHOCTH BHUPYCOB
bakrepnodaru. bone3snu pacTeHuil, >XHBOTHBIX W HYEJIOBEKA, BBI3HIBAEMBI
BUpycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CITHUla
[TpodunakTrka pacripocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUIA

Pa3sMHOKEHME ¥ MHIUBUYaJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1MWK, WIM >KM3HEHHBIM IMKI KiIeTku. HMHTepdaza u MHUTO3
[Tpomeccrl, mpoTtekarone B uHTepdase. Permmukanus — peaknus MaTpHYHOT(]
cunre3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HaboOp — KapHUOTHII
JIMTUIONAHBIE W TalIOMAHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMaTHIbI
[{uronoruyeckue OCHOBBI PA3MHOXEHUS W HWHIUBUYAIBHOTO Ppa3BUTHS
OpraHU3MOB.

Henenune xnetku — muto3. Cragum murtosa. [lpomeccs, mpoucxonasmue Hg
Pa3HBIX CTAAUSIX MUTO3a. BroIorMueckuii CMBICTT MUTO32
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®opMbI pa3sMHOKEHHUS OpPraHM3MOB: Oecnojoe M TosioBoe. Buapl Gecronord
pPa3MHOXKEHHUS: JEJIEHUE HAJABOE, I[OYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHO4
KJIOHUPOBaHKHE OPraHU3MOB, €r0 3HAUYEHUE JUIsl CEJIEKLIUU
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[TonoBoe pa3MHOMXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meiio3. Craguu Mmeiosza. Ilpouecchl, Impoucxoisiiue Ha CTaausx Meiosa
IToBenenue xpomocoM B Meinose. Kpoccunrosep. buosiornueckuil cMmbICa Y
3HaYCHUE MEH03a

5.4

["ameTorenes — mpoiecc 00pa30BaHUs MOJOBBIX KJIETOK y )KUBOTHBIX. [10J10BBIG
JKEJe3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHKHE U Pa3BUTHUE MOJOBBIX KIETOK -
raMmer (crepMaTo3oujl, STUIEKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTY
CTPOCHUS SHIEKIIETOK U criepMaro3onoB. Omnonorsopenue. [lapreHorenes

5.5

WupuBuayanbHOe  pa3BUTHE  (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Jtambl SMOPHOHAIBHOTO  Pa3BUTHUA Y  TMO3BOHOYHBIX
JKUBOTHBIX: JpOOJIeHWe, TracTpyisauus, opranorenes. I[loctamOpuoHanbHOE




pazButue. Tumbl MOCTIMOPUOHANIBHOIO Pa3BUTHS: IpsAMOE, HENpAMOe
(numHouHOE). BrusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CHIOCOOHBIC BBI3BIBATH BPOXKACHHBIC YPOJICTBA.

Poct u pasButHe pacteHmii. OHTOreHE3 IIBETKOBOIO PACTCHHS: CTPOCHUE
CEMEHHU, CTAJNH PA3BUTUS

HaCJ'Ie)ICTBeHHOCTI) N USMCHYUBOCTb OPTraHM3MOB

6.1

IIpenmer u 3anauu reHeTuku. Mctopust pa3BuTus reHeTUKHU. Bxiaa poccuiickmy
U 3apyOeXKHBIX Yy4Y€HBIX B pa3BUTHE T'CHETUKA. MeETOoAbl T'€HETHKH
(ruOpUaONOTNYECKU,  LUTOINE€HETUUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHUI)
OcHOBHbIE F€HETUYECKUE MOHATHS. ['eHeTnueckass CUMBOJIMKA, UCIIOIb3yeMas H
CXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBaHUS TMPU3HAKOB, ycTaHOBIeHHBIe I'. MeHaenem
MonoruOpumHOe CKpelluBaHue. 3aKOH eauHOo0Opaszus THOPUAOB NEpBOrd
nokosieHusi. [IpaBuiio IOMUHHpOBaHUS. 3aKOH PACHICIUICHUS TPU3HAKOB
I'mnoresa unctorsl ramer. [loHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuiHOe CKpelMBaHUe. 3aKOH HE3aBHCHMOIO HACIEAOBAHUS TPU3HAKOB
[{uTOoreHeTHUECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBaHUA. AHAIU3HPYIOIIE]
ckpemmuBaHue. lcrnonp3oBaHWE — aHATU3UPYIOLIETO  CKPEIIMBAaHUSA s
oTpezieNieHusl TeHOTHIIa 0CO0U

6.3

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHa 1o CremieHHOMY,
Haclle/IoBaHUIO TeHOB. HapymieHue cuemieHuss TEeHOB B Pe3ysbTarg
KpPOCCUHIoBepa. XpOMOCOMHasi TEOpHsl HACIEICTBEHHOCTH. [ eHeTHuecKug
KapThl.
I'enetnka mona. XpOMOCOMHOE OIpeJeNieHHe Ioja. AyTOCOMBI U IOJIOBBIG
XpomocoMbl. ['oMorameTrHele M rereporaMeTHble opraHu3Mbl. HacimenoBanug
IIPU3HAKOB, CLETIJIEHHBIX C [10JIOM

6.4

N3MeHunBOCTE. BI/I)II)I U3MCHYNBOCTHU: HEHACJICACTBCHHAsA U HACJICIACTBCHHAas
Pone cpenpl B HEHACNEACTBEHHOM  HM3MEHUYMBOCTU.  XapaKTEPUCTHUKY
MOAU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBI psSAg U BapUaIMOHHAs
kpuBasg. Hopma peakuuu mnpusHaka. KonudecTBeHHblE M KaueCTBEHHbI]
MPU3HAKU U X HOopMa peakinu. CBoHCTBa MOIU(DUKAIIMOHHOW W3MEHUYUBOCTH

6.5

HacnencrBeHHas, WiIM TE€HOTHUIIMYECKAas, W3MEHUYUMBOCThL. KoMmOWHaTUBHAS
W3MEHYMBOCTh. MeW03 W TOJOBOM TMpOIecC — OCHOBa KOMOWHATHBHOW
W3MEHYMBOCTH. MyTalMOHHAss W3MEHUYMBOCTh. Kiraccmdukamms MyTarui
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluid. MyTareHHbIg
(dakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACJIEICTBEHHOW W3MEHYMBOCTY
H.N. BaBunona

6.6

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YyeJIOBeKa: TreHeaJIOTHYeCKUH, OJIM3HELIOBEIN, IIUTOT€HETHYECKHUH,
OMOXMMHUYECKUN, MOJEKyIsIpHO-TeHeTndeckuil. COoBpeMEHHOEe OIpeeeHIe
TF€HOTHUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE
¢ nomouisio ITI[P-ananu3a. HacnencTBeHnubie 3a00aeBaHUs YEI0BEKA: TCHHEBIC

Oosie3HH, O0JIE3HU C HACIIECTBEHHOM MPEIPACIOI0KEHHOCTbIO, XPOMOCOMHBIE




6one3nn. CoMaTHuecKue W TeHepaTUBHBIE MyTanuu. [IpUHIHUIBI 310pOBOTO
oOpa3a >KHM3HHM, IUArHOCTHKH, NPOPWIAKTUKH M JICYEHUS TE€HETUYECKUX
OOJIe3HEH. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHUE. 3HayeHue
MEIUIMHCKOW TEHETHKH B NPEJOTBPALICHHMH M JICUEHUU TCHETHUYECKUX
3a00JIeBaHUI YeTIOBEeKa

Cenekiust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak HayKa U IpolLecC. 3apOKIEHUE CENEKUUU U JOMECTUKALUA
Yuyenne H.M. BaBunoBa o0 IeHTpax TMPOUCXOXKICHUS M MHOrooOpa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl IpOUCX0XKIEHUS TOMAIIHUX )KUBOTHBIX. CopT
110poJa, ITaMM

7.2

CoBpeMeHHbIE METOJIbI CENeKIIMH. MacCoBBIi M WHAMBUAYAIbHbBII OTOOpHI H
CEJIeKLIMM pacTEeHUU W KUBOTHBIX. OlLEHKa 3KcTepbepa. BIM3KOpOoaCTBEHHO4
ckpemmBanne — UHOpuAWHT. Yuctas nuHusa. CKpeUMBAaHUE YHUCTHIX JTHHHMA
I'ereposuc, unu rubpugHas cuia. HepoacTBeHHOE CKpEIMBaHUE — Ay TOPUIUHT
Otnanénnas rubpuamzanuss U €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W
MOJYyYECHUE TMOJUIIOUIO0B. [[OCTHKEHHSI CEJIEKUUH pPACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB

7.3

buortexHosoruss Kkak oOTpacib IPOU3BOACTBA. I'€HHas WHXKEHEpHs. OTalb
co3ganus pexomoOuHantHo JIHK um TpaHcrensbix opranusmoB. KiierouHas
nHxkeHepus.  Kierounele  KyapTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOXKEHU(
pactenuii. KJOHMpOBaHHE BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3AMCTBEHHBIN
OpraHu3MoB. DKojorudyeckue u 3tudyeckue npodiembl. MO — reHetnuyecky
MOJIU(HUIMPOBAHHBIE OPTaHU3MbI

11 KJTIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

DBOIOIMOHHAST OMOJIOTHUSA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBugerenbcTBa  DIBOJIONHMH.  [laICOHTONIOTHYECKUE:  MTOCIIEAOBATEILHOCTE
MOSIBIICHHSI BHJIOB B MAJICOHTOJIOTUYECKOM JIETOIUCH, IMEPEXOIHbIE (OPMBI
buoreorpadudeckne: cxoactBo W pasznuuue ¢dayH U (IOp MAaTEPUKOB W
OCTPOBOB. OMOPHOJOTHYECKHE: CXOJCTBA M pazIu4us SMOPUOHOB pa3HBIN
BUJIOB  MO3BOHOYHBIX.  CpaBHHUTEIHHO-aHATOMUYECKUE:  T'OMOJIOTHYHBIC
AQHAJIOTUYHBbIE,  PYAMMEHTAPHBIE  OpraHbl,  aTaBU3Mbl.  MOJIEKyJIsSpPHOA
61/IOXI/IMI/I‘ICCKI/IGI CXOACTBO MEXAHU3MOB HACICACTBECHHOCTH W OCHOBHBIX
METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB

1.2

OpomonuonHass teopus Y. Jlapuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBUHM3MA. [[BMXKYIUME CHIIBI SBOMIONUHM BUAOB 1o [lapBuHY (M30BITOYHOQ
Pa3MHOKEHHE IPU OTPAHUYEHHOCTU PECYypPCOB, HEONPEACIEHHAST U3MEHYUBOCTD
0opr0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus dpojonur (CTD) u OCHOBHBIE €€ IOJOKEHUS.




MuxposBontonus. [Tonynsinusa kak eAMHULA BUAA U YBOTIOLIMHU

1.4

JBwxyme cuibl ((akTopbl) SBONIONMHM BHIOB B MIpUpoje. MyTallMOHHBIY
MpoLecc U KOMOMHATUBHAS W3MEHUYUBOCTH. [lOMyINSIIMOHHBIE BOJIHBI U JPEid]
redoB. M3omsmus u murpanus. EctecTBeHHBI 0TOOp — HAMpaBJISIOMUN (GakTof]
sBOJIIOLUHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocoOneHHOCT, OpPraHW3MOB Kak pe3yJbTarT dSBojonuu. [Ipumepn
MIPUCIIOCOOJICHUH y OpraHnu3MoB. ApoMopGh03bl M HAHOATANI TAIIUH.

Bun w  BumooOpazoBanme. Kpurepum  Buga.  OcHoBHbIE  (OpPMB
BHUJI000pa30BaHus: reorpadguueckoe, SKOJIOTrHUECKOe

1.5

MakposBomrorust.  DopMmbl  IBONIOIMK:  (QUIETHYECKAs,, JWBEPreHTHas
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BoONMK

Bo3HukHOBEHME U Pa3BUTHUC ) KU3HU HA 3emite

2.1

JloHay4yHble TIpPEACTaBICHHS O 3apOXKACHUM KU3HU. HayuyHble TUNoOTE3H
BO3HUKHOBEHHS JXU3HM Ha 3emiie: abHOreHe3 M MaHCIepMus. XUMHUYECKas
3BOIOLHUA. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XHMHYECKON 3BOIIOLUU
Hauanpabie 3Tanbl Omosornueckoi sBostonuu. ['mnoreza PHK-mupa. IlepBoid
KJIETKH U MX 3BOJIOIMsA. DOPMUPOBAHUE OCHOBHBIX I'PYIIT XKUBBIX OPTaHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emisie mo spam u nepuogam. Karapxeil. Apxelickas Y
nporepo3oiickas 3pel. [lameosoiickas 3pa u e€ TEpPHOIBI: KEeMOPHHCKUIA
OPJIOBUKCKWM, CUJIYPUUCKHH, JE€BOHCKUM, KAaMEHHOYTOJIbHBIM, TEPMCKUU
Me3o3olickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, FOPCKUM, MEITOBOM.

KaiiHo3oiickass 2pa u €€ Mepuoibl: NAJIECOICHOBBIM, HEOrCHOBBII
AQHTPOIIOr€HOBBIM. XAapaKTEpPUCTUKA KIMMaTra M TIeOJIOTMYECKUX IIPOLECCOB
OcCHOBHBIE 3Talbl SBOJIIOLUU PACTUTEILHOTO M KHUBOTHOTO MHpa. ApoMopdo3b
y pacTeHudl M KMBOTHBIX. [losiBIEHME, pacuBEeT M BBIMHUpAHUE TI'PYIII >KUBBIN
OpraHU3MOB

23

Cucrema OpraHM4ecKoro Mupa Kak OTpaxeHue dBOMONUH. (OCHOBHbBIG
CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB
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DBOJIIOLIMS YeJIOBEKa. AHTPOIOJIOTHS Kak Hayka. Pa3ButHe mnpenacraBieHud (
MIPOMCXOXACHUN uesoBeka. MeToapl u3ydeHus aHTpomnorenesa. CxoncTBa Y
pa3inyus 4eJI0BeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MTOJIOKEHUE YEIIOBEKa.
JBrxyuue cuiibl ((hakTopsl) aHTponoreHesa. HacnencTBeHHass M3MEHUYMBOCTD U
ecTecTBEHHbII 0TOOp. OOIIEeCTBEHHBI 00pa3 >KU3HU, M3TOTOBJICHHUE OpYIUM
TpyZa, MBIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaIUM U BETBHM SBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBeN
yMmenblid, YenoBek mnpsMoxonsdiui, YenoBek HeaHAepTalbCKui, Yenosey
pa3ymHbIid. Haxoaku MCKOMAaeMbIX OCTAaHKOB, BpeMsl CYIECTBOBAHH, OOJACTE
pacnpocTpaHeHust, 00bEM rOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPY AU

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIITUE PAChl: €BPOIICOUIHAS (€Bpa3HUiicKas),
HErpo-aBCTpasionHasl  (PKBaTOpHalbHAs),  MOHTOJIOMAHAs  (a3MaTCKO-
amMepuKaHckas). UYepThl NMpUCHOCOOICHHOCTH MPEACTABUTEIICH YEIOBEYSCKHX
pac K YCIIOBUSIM CyIIeCTBOBaHHUS. EIWHCTBO uenoBeueckux pac. Kputuka




pacusma

OpranusMsbl 1 OKpyJKarouias cpeaa

3.1

DKoJorus Kak Hayka. 3aJayd M paslieibl SKOJIOrMH. MeToJbl 3KOJOTHYECKHN
Hccaea0BaHui. DKOJIOTHYEeCKoe MUPOBO33peHue. Cpeibl OOMTaHUs OPTaHN3MOB
BOJIHAs, HA3€MHO-BO3/IyIlIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS

3.2

Okonorndyeckue  QaxkTtopel. Krnaccupukamus — dKomorudeckux  (HakTopoB
abMoTHYeCKHe, OWMOTHYCCKUE UM AaHTPOIOTCHHBIC. JIeHCTBHE 3KOJOTHYECKUN
(hakTOpPOB HA OPTAaHU3MBI

3.3

AbuoTnueckue (pakTophl: CBET, TEMIEpaTypa, BIAXHOCTb. doTonepuoausm
[Ipucniocobnenuss OpraHu3MoB K JICHCTBHIO a0MOTHUYECKUX  (HaKTOPOB
buosornueckue puTMsl

3.4

buotnueckue ¢dakrtopbl. Buasl 6MOTHUECKHX B3aUMOJEHCTBUN: KOHKYPEHIIHS
XMITHUYECTBO, MAPa3UTU3M, MYTyaJlu3M, KOMMEHCAIu3M (HaxXJeOHHYEeCTBO
KBapTHUPAHTCTBO), aMEHCANIM3M, HelTpanu3M. 3HaueHHe  OUOTHYECKUX
B3aMMOJICHCTBHIA JJIsl CYIIIECTBOBAHMS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHKU MOIYJIAIWH. OCHOBHBIE IIOKa3aTeCJIN
nomyJjigun: 4YMucCJIICHHOCTb, INIOTHOCTb, POXKIACMOCTb, CMCPTHOCTL, IIPHPOCT
MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTHU IOIYJIAIINN U ec peryijsignsd

Coo011ecTBa ¥ DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiectBo opranu3smMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BHIOBas
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-nomMmuHaHTBL. CBS3M H
OuoIeHo3e

4.2

Dkosnorudeckre cucteMbl (dkocuctemsbl). I[lonstue 00 osKocucremMe Y
ouoreorieHo3e. DYHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLIEHTHI
KOHCYMEHTBI, peayueHTbl. KpyroBopor BelmecTB U TMOTOK SHEPruu H
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU dKOCHCTEMEI. [IHIeBbIe 1enu o
cetu. OCHOBHbIE TIOKa3aTelIM JKOCHUCTEMbI: OWomacca, MPOAYKLHUS
DKOJIOTHUECKUE MHUPAMHBI: TPOIYKIIMU, YUCIEHHOCTH, Ouomacchl. CBOMCTBY
AKOCHUCTEM: YCTOMYHBOCTH, CAaMOpEryJsiius, pazputue. CyKieccus
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[Ipupoanbie s5KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOMHOTO HJIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOreHHbIE JKOCUCTEMBI. ATpO3KOCHCTEMBI. Yp6oskocucTemMbl
Buonornveckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak ¢aktop ycroHumBOCTH 3KocucTeM. CoxpaHeHud
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuibi, coctaB U CTPYKTYpa
ounoctepsl. XKupoe BemectBo u ero QyHkuu. OcoOeHHOCTH OMOChEpHl Kay
rJ100anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBECHME M OOpaTHasl CBSI3b H
ouocdepe. KpyroBopoTsl BemiecTB M OMOTCOXUMHUYECKHUE ITUKIIBI 3JIEMEHTOH
(yrnepona, azota). 3o0HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBeuecTBO B Ouochepe 3emian. AHTPONOreHHbIE M3MEHEHHS B Ouocdepe
I'moGanpHBIC YKOJIOTHYECKHE TPOOIIEMBI.




OcHOBa palLMOHAJIBHOTO YNPABICHUS MNPHUPOJHBIMH pecypcaMu U MY

YCI0JIb30BaHue. JloCTHKEeHUsI OMOIOTHH U OXpaHa NPUPOAbI




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBI 110 BUOJIOTUA
HA BA30BOM YPOBHE CPEJJHETI'O OBILIIET'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBalTcid TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00yYaromUMUCS MPOTPaMM CPEIHETO 00MEeTro 00pa30BaHMUs: JIMIYHOCTHBIM, METAIIPEIMETHBIM 1
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykTrype JIMYHOCTHBIX pPE3YJIBTATOB OCBOECHMs INpeaMera «buonorus» BblIEIEHBI
CIICAYIOUIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYaIOUIMMHUCA  POCCHHCKOM  Ipa)kIaHCKOU
WJEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEIEIIECHHUIO,
HaJIUu4Yue MOTHBAIlUU K O6y‘IeHI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3sBUTHC BHYTPCHHUX
yOeXAEHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OHMOJIOrMYECKOro 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYalolIUMXCs PYKOBOACTBOBATHCA B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIUMU  CHUCTEME
OMOJOTMYECKOro 00pa3oBaHUs, HaJMYME SKOJIOTHYECKOro MPaBOCO3HAHUA, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMs IpeameTra «buonorus» moCTUraroTcs B €AUHCTBE
y‘-IG6HOﬁ 1 BOCHHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPaJUIIMOHHBIMU pOCCI/IfICKI/IMH
CONMOKYJIbTYPHBIMU, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LICHHOCTAMMU, NPHUHATHIMU B
oOuiecTBe MpaBUJIaMHd M HOPMaMu MOBEAECHHUS M CHOCOOCTBYIOT IpOLEcCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPa3BUTUA, PA3BHUTUA BHYTpCHHeI\/II mo3nuu JIMYHOCTH, IMaTpUOTU3MA,
YBaXXEHUS K 3aKOHY M IIPABOIOPSJIKY, YEJIOBEKY TPyJa M CTaplIeMy ITOKOJEHHUIO, B3aHMHOIO
yBaXECHUsI, OEpEeKHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACJIEOUI0O U TPaJulUsaM
MHOTOHallMOHAJIBHOTO Hapoja Poccuiickoit @enepannu, Npupoie U OKpyKarolen cpeae.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoaorusn JT0JKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
HOSHLIHGfI JINYHOCTHU, CUCTEMOM OECHHOCTHBIX OpI/IeHTaLII/If/’I, MO3UTHUBHBIX BHYTPCHHUX
yOKICHHUA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  0OIIecTBa,
PaCIIMPCHUEC KU3HCHHOI'O OIBITA M OIbITa ACATCIIBHOCTU B IPOLCCCE pCain3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIILHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTHU:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  OO0ydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATEIHHOCTH NPU CO3JaHUU YYEOHBIX MPOECKTOB,
peICHUH y‘-Ie6HI>IX U II0O3HaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHHU U OMOJIOTHYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0O TI0 OTHOIIEHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

yMEHHE y4YWUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U COLUATBHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOTHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCJIEAOBATENIbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OMIMOHEHTOB MPHU 00CYX ACHUHU CIIOPHBIX BOIIPOCOB OUOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaKIAHCKONW UICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, ropaocTtu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KyJIbTYpPY, POIILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K NPUPOAHOMY HACICAMID UM NaMATHUKAM HPUPOAbL,
JOCTH>KEeHHsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE
OMOJIOTUH, TOHUMAHUS 3HAYEHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU YEJIOBEKA U
COBPEMEHHOI0 00I1IEeCTBA;

ujeiHas yoekI€HHOCTh, TOTOBHOCTH K CITY’)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUICKOT0 HApoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEICHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMWTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LIEHHOCTEM CEMEHHOMN XU3HU B COOTBETCTBHM C TPAJHULMIMHU HApPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ICTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;,

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS dKUBOW NPUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHE MPOSBISATH
KadyecTBa TBOPUYECKON JTMYHOCTH;

5) ¢usuyeckoro BocnUTAaHHUS, (opMHPOBAHMSA  KYJLTYPbl 310pPOBbSI W
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHWE U peaju3aius 3J0pOoBOro U 6e30macHoro oopasa >KM3HU (370pOBOE MUTAHHE,
COONIOICHNE TUTHEHUUYECKUX MPaBWJI M HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHH U OTHAbIXA,
perynspHas (Qu3MYecKass AaKTUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUECKOMY 310POBBIO;

MOHVMAHWE IIEHHOCTH TPABWJI HWHAWBUAYAIBHOTO U KOJUICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3OPOBBIO U JKU3HU JIIOJICH;

OCO3HAHUE TMOCJEACTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;



TOTOBHOCTb K aKTMUBHOM AESTEIbHOCTH TEXHOJIOTHUECKOMN U COLIMAJIEHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb W  CAMOCTOSITENBHO  BBIMOJIHATH — TaKyIO
JESITENIbHOCTD;

WHTEpPEC K Pa3NUYHbIM cepam mpodecCHOHATBHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP Oyaymieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO MU CaMOOOpA30BaHHIO Ha MPOTSKEHUU BCEH
KU3HU;

7) IKOJI0THYECKOr0 BOCTIMTAHHUS:

9KOJIOTHYECKHU 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

TIOBBIIICHUE YPOBHS 3KOJOTHMUYECKOW KYJIBTYPHI: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI /Il OKPY>KAIOILIEN Cpeibl;

OCO3HaHHUE I1100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0IeM U IMyTel UX peleHus;

CIIOCOOHOCTH MCMOJIb30BaTh MpUOOpeTaeMble MPU M3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
MpU PEIIeHUH MNPoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOJONOIB30BAaHUEM (COOIOIEHNE
NpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBIECHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX Bpel OKpYyXKarolled NpUpOJHOW cpere,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MpeaANpPUHUMAEMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJNbTYpbl, OIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HMHU B
M03HABATEIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIbHOW MpAKTUKE, TOTOBHOCTH K YYacTUIO B
IPAKTUYECKOH JeATeIbHOCTH IKOJIOTUYECKOM HaIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM W OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JHMAJOre KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIbTYpPbI KaK CpEACTBAa B3aUMOICHCTBUS
MEX/1y JIFOIbMU U TIO3HAHMSI MUPAa;

MOHUMaHHE creuu(pUKy OUOJIOTUM KaK HayKH, OCO3HaHMsI €€ poiu B (HOpMHUPOBAHHH
palMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYykKaroIeM
MUpE Kak O €IWHCTBE TMPHUPOAbI, dYeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpoodIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHOJIOTUHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: OOeCTedeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble mpoOaeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTEH BBIX0O/a U3 TI00ATBHBIX
9KOJIOTMUYECKUX Mpo0sieM U o0ecrieueHus nepexoqa K yCTOMYMBOMY Pa3BUTHIO, PalllOHAILHOMY
HCII0JIb30BAHHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKHX 3HAHMM B IEJIAX MOBBILICHUS OOIIeiH
KyJbTYpBl, €CT€CTBEHHO-Hay4YHOH TIpaMOTHOCTH, KaK COCTaBHOM 4YacTU (YHKIMOHATIHHOU
IrPaMOTHOCTH O0yuaroumxcs, GopMUpPYeMOil pu U3yueHUu OUOJIOTHH;

NOHUMaHME CYLUIHOCTH METOJOB IIO3HAHMSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIMOJIb30BaTh IOJlyyaeMble 3HAHUS Ui aHanu3a M OOBSICHEHUS SBICHUN



OKpY’KaIOIIeT0 MHpa M NPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIMUXCA HOAaHHBIX C MOCJIbIO IMOJYUYCHUA
AOCTOBCPHBIX BHIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIbHO MCIOJIB30BaTh OMOJIOTHYECKHE 3HAHMS ISl PELICHUs
HpO6HCM B pCAJIbHBIX JXU3HCHHBIX CUTYallHuAX,

OCO3HaHHE IIEHHOCTH HAyYHOH JESTEJbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOCKTHYIO U
MICCIIEIOBATEIbCKYIO ICSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BAaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM MO OHOJOrMH B COOTBETCTBUM C IKM3HEHHBIMU
OTPeOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ysibTaThl OCBOCHUS Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUMMBbIC 1T (DOPMHUPOBAHHMS  MHPOBO33PEHUS OOYUYAIOIMMXCA  MEKIUCHIUTLTHHAPHBIC
(MexrpeIMeTHbIE) 00IIeHaYYHbIE TOHSTHS, OTPaXKaIOIINE EJTOCTHOCTh HAyYHOM KapTUHBI MUpa
U crienuuKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4HbIH (haKT, MPUHIMUI, TUIMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleAoBaHUe, HAOIIOJeHNe, W3MEpPEHUE, SKCIEPUMEHT U APYTHX), YHUBEpCaJbHbIC
ydeOHbIe JeicTBUS (TMO3HABAaTEIbHBIC, KOMMYHHUKATHBHbBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
(hopMupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH U COIMAIBHON KOMIETCHIIMH O0YYarOIIUXCs,
CIIOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTNHAPHBIE,
MHPOBO33PEHUECKHE 3HAHWS W YHUBEpPCAJIbHBIC YydeOHBIC NCUCTBUS B IIO3HABATEIHHOU H
COLMAJIbHOW MPAKTHUKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHUSI MPOTPaMMbI CpeIHEro o0Iero oOpa3oBaHUS
JOJKHBI OTPaKaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU ACHCTBUSMMU:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO (DOpPMYIIHpOBaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONBh30BaTh TPU OCBOEGHWM 3HAHMM TPUEMBI JIOTUYECKOTO MBIIUICHUsS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KilaccuUKalu, 000OIIEHHUs1), pPacCKpPhIBaThb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHUMH IMOHATHIMH);

OTpeAeNATh LN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHUTH PE3YIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IETSMU;

WCIONIb30BaTh OHMOJOTHYECKHE MOHATHS Uil OObSCHEHUS (DAKTOB U SBJICHHUNA KUBOU
MIPUPOJIbI;

CTPOUTH JIOTMUECKHE PACCYXKICHUS (MHIYKTUBHbBIC, JACAYKTHBHBIC, IO aHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI U 3AKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIFHBIE CPEJICTBA JUIsl TPE/ICTABIICHUS CYIIECTBEHHBIX CBSI3E€H U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHIl pa3HOro poja,
BBISIBJICHHBIX B Pa3IMUHBIX HHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEICHHs TPOOIEMBI C YUETOM aHAIHM3a UMEIOLIUXCS MaTepUaTbHBIX
1 HEMAaTepHUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM,
OLICHUBATh PUCKU MOCIEACTBUN AESITEIbHOCTH;

KOOPIMHUPOBATh M BBINOJHATH pPa0OTy B YCJIOBUSIX pPEAIbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIIEOBATENbCKON U MPOEKTHOW JIEATENbHOCTH, HaBbIKAMU
paspernieHust npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
pELIeHUs IPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT0O3HAHUS;

HCIIOJIb30BaTh pa3jIM4YHbIE BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpHpETalny, NPeoOpa3oBaHUI0 M NMPHUMEHEHHUIO B YYEOHBIX CHUTYalUsAX, B TOM YHCJE IMPH
CO3JIaHUH YYEOHBIX M COIMATBHBIX IPOCKTOB;

(hopMHpOBaTh HAYyUYHBIM THUI MBIIIJIEHUS, BIAJAETh HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHON NEATEIbHOCTH U
AKHU3HEHHBIX CUTYyallUsX;

BBISBJISATh NIPUUMHHO-CIIEACTBEHHBIE CBSI3M U aKTyaJIM3HpOBaTh 3a7ayy, BBbIJBUTATh
TUIOTE3y €€ pelIeHMs, HaxOIUThb apryMEHThl s J0Ka3aTelIbCTBA CBOMX YTBEPKICHMIA,
3aaBaTh apaMeTPhl U KPUTEPUU PEIICHUS;

aHAIN3UPOBATh TOJIYYEHHBIE B XOJE pEUIEHMs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLICHHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBJIATh 1IE€JICHAIIPABICHHBIN MOMCK INEPEHOCAa CPEICTB U CIOCOOOB IEHCTBUS B
IpOQECCUOHATIBHYIO CPELY;

yMeTh NEPEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYI0 M  IPAKTHYECKYI0  00JacTu
KHU3HEIEATEIIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OPUIMHAJIBHBIE IOAXOAbI M PELIEHMs, CTAaBUTh
npoOJIeMbl U 33J1a4uH, TOITyCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(OpManuu (TekcTe ydeOHOro mocoows,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOIOTMYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbBIX, B VIHTepHeTe), aHAIM3MPOBaTh MH(POPMALMIO pa3IMUYHBIX BUAOB U (opMm
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyaMpOBaTh 3alMpoChl U NPUMEHATh pPA3IUYHBIE METOAbl NPU TOUCKE M OTOOpe
Omoornueckoi nHGopMaIuu, HeOOX0IUMOM JIJIsl BBITIOJIHEHHUS yUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT MCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYI0 (OpPMYy MPEACTABIEHUS OHOJIOrH4YEeCcKOn
nHpopmanuu (cxeMsbl, rpaduku, TUarpaMmbl, TaOIUIBI, PUCYHKHU U JIPYTO€);

UCIOJb30BAaTh HAy4yHBIM fA3BIK B KadyecTBE CpPEACTBa NpU pabore ¢ OHOIOrHMYECcKOn
UHpOpMaLuel: TPUMEHITh XUMHUUYECKHe, (pU3MYecKrue U MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIONb30BaTh M MNpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;



BJIAJETh HABBIKAMU PpACIO3HABaHUS M 3alMThl WHpOpPMalUHU, HH(POPMAIIMOHHON
0€30MaCHOCTH JJMYHOCTH.

OBiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSAMU:

1) o0meHne:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BceX c(epax >KM3HM, aKTHBHO y4acTBOBATh B THAIIOTE
WM JUCKYCCHM IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CY>KICHHsI OTHOCUTENIbHO BBINIOJHEHHs TMpeajaraeMoil 3agaud, YYHUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTUX YYACTHUKOB JHANIOTA UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYalluid, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3TUYHBIMUA CIIOCOOAMU OOIIECHHUS M B3aMMOJCHCTBHS, MOHMMATh HAMEPEHUS
JPYTUX JIFOACH, TPOSIBIISATh YBAXUTEIHHOE OTHOIICHNWE K COOECETHUKY W B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3IKOBBIX
CPEIICTB.

2) coBMeCTHAs 1eAITeJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHAHOM M MHIUBUAYaIbHOW paboTHI mpu
peieHnn O1oIorndeckoi mpooiaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MIPUMEHEHHS TPYMITOBBIX
(hopM B3aMMOACHCTBUS MPH PEIICHUH yUeOHOH 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX NEHCTBUN C y4€TOM OOIMIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)/I0TO WIeHA KOJUIEKTHBA;

MPUHUMATh LEIHM COBMECTHOW JesTeNIbHOCTH, OpPraHM30BbIBATH U KOOPAMHUPOBATH
NeicTBUS MO €€ JOCTM)KEHMIO: COCTaBISITh IJIaH JACMCTBUIA, pacHpenesiarTh pojid ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KaKJOI0 YYaCTHUKA KOMaH/bl B 0OLIUil pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE NPOEKTHI, OLEHUBATh HMJEH C IMO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETHYECKOE TOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpakeHHUE, OBITh HHUITMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU eI CTBUAMM:

1) camoopranu3anus:

UCIIONB30BaTh OWOJIOTMYECKHUE 3HAHUS MM BBISBICHUS NpOOIEeM M HX pEIHICHHUS B
KU3HEHHBIX M YUEOHbBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIC YCTAHOBKHU B CBOMX
JEHCTBUSAX M IOCTYNKAaX MO OTHOIIEHUIO K XHBOW HPUPOAE, CBOEMY 3I0POBBIO U 30POBBIO
OKPY’KaIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (GOPMYTUPOBATh COOCTBEHHBIC 3a7aull B O0Opa30BATEIBHOW JIEATCIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PElIeHUs] MPoOIeMbl C YIETOM HMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;



pacuMpsATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3pyAULIMU B Pa3HBIX 00JacTsIX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallUsM, BHOCHTHb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIJICTh HAaBBIKAMU [103HABATEIbHON pe(IIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pedercuu
JUIsL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPH aHAIN3E PE3YJIbTaTOB ACSITEIBHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YNIbTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOTO YEJIOBEKa.

HNPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbrarel ocBoeHHs mporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuguyeckue 1 yuyeOHoro npeamera «buonorus» HayuyHble 3HaHMS, YMEHUS U
CrocoObl JICHCTBUM TIO OCBOCHHMIO, WHTEPHpPETAlMM W MPeoOpa3OBaHUIO 3HAHWUW, BHJIBI
NeSITEIbHOCTH 110 MOJYYEHHIO HOBOTO 3HAHUS M IPUMEHEHHMIO 3HAHUM B Pa3MYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyallUsiX, CBS3aHHbIX C Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 0 ToAaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHHMsS YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MECT€ W POJU OWOJOTHMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4HOIH KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIa/le POCCUMCKUX U 3apyO0eKHbIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosiorny, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa [l PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KIETKA,
opraHusM, Meraboiau3M (0OOMeH BeIlecTB M INpEBpallleHHe JHEPIruu), TOMeocTa3s
(camoperynauusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEJCHHE
(penponyKiys), HaCAEeICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3J1araTb OMOJOTMYECKHE TEOpPUM (KJIETOYHAs, XPOMOCOMHAasi, MYTallMOHHAs,
LEHTpajJbHasl J0rMa MOJeKyJsspHOoW Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 leHTpax MHOT00Opa3us U MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. U.
BasuiioBa), onpenensTs rpaHulbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUSA B OMOJIOTMU: HAOJIOJEHHE U OIMCaHHE
KHUBBIX CHCTEM, TIpOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEACHHE OHOJOrHYECKOTro
9KCIIEPUMEHTA, BBIIBUJKEHUE TUIIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEKY UCCIIEyEMBbIMU



BEJIMUMHAMH, OOBSCHEHHE TONYUYEHHBIX PEe3ylbTaTOB, HCIIONH30BAHHBIX HAyYHBIX MOHSITHH,
TEOpUH M 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHWH TIOJMYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICISITh CYINIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U DYKApPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEIIECTB U
MpeBpaIleHs] PHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M JHEPreTHIecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJIOTBOPEHHS, PA3MHOKEHUS, WHAUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHHE MPUMEHATH MONTYYCHHbIC 3HAHUA N7 00BACHEHUS OMONOTMYECKUX MPOIIECCOB U
SIBIICHUH, 711 IPUHATUS MMPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HHU C LIEJIbI0 00ecreueHUs
0€30IaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOJIOAEHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKpPYXKAIOIICH NPUPOAHON Cpele, NMOHMMaHWe HEOoOXOIUMOCTH
UCTIONIb30BaHUsST JOCTHIKCHHI COBPEMECHHON OHMOJIOTHHM M OMOTEXHOJOTHH IS PAllMOHAIBHOTO
TIPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh DJJIEMEHTapHbIC TIE€HETHYECKHE 3aJladll Ha MOHO- H JUTHOPHIHOE
CKpEIlMBaHUE, CIEIUIEHHOE HACle0BaHNE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUIS TIpe/IcKa3aHus HacleOBaHUs TPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJHATh Ta0OpaTOpHbIE U MPAaKTHUECKHe pabOThl, COOMIOAATh MpaBHUia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pPYy10BaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHUPOBATH HH(DOPMANHIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHS W3 PAa3IMYHBIX HMCTOYHUKOB (CpelCcTBa
MaccoBOW MH(OPMAIMU, HAYYHO-TIONMYJISIPHBIE MAaTEPHAJIbI), STHUYESCKUE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOrMYecKyt0 HMH(POpPMAIUMI0 M3 HECKOJBKUX HMCTOYHHKOB, TPAaMOTHO HCIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOEHHS ydeOHoro mpenmera «buonorus» 6 11 Knacce
JIOJKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIAJIC POCCHICKUX ¥ 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Owosoruu, GyHKIIMOHAITEHON rPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/ECpKaHUE OMOOTHYECKUX TEPMUHOB U MOHITHIA: BUJI, TIOMYJISIIIMS,
reHoOH/I, OBOJIONHMS, JBWXKYyIME CHIbl ((PakToOpbl) DBOJNIOIUH, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, SKOJOTHYecKHe (HaKTOPbl, HSKOCUCTEMa, NPOAYLEHTHI,
KOHCYMEHTBHI, pEAYLEHTHI, [IeTH MUTAHUs, SKOJOTHYecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHE H3JaraTh Ouonormueckue Teopuu (dBomtonmonHas teopus Y. J[lapsuna,
CHUHTETUYECKasi TEOPUS SBOJIIOLINHN), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactra K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myteil 3Bomounu A. H. CepepuoBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM;

YMEHHE BJIQJICTh METOJaMH HAayYHOTO ITO3HAHUS B OWOJIOTHHU: HAOJIOJACHHE W OIHUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHMN, OpraHu3alus M MpOBEIeHHE OHOJOTHYECKOrO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TNONYUYEHHBIX PpEe3ylbTaTOB, HCIONH30BAHHBIX HAYYHBIX MOHSTHH,
TEOpUH 1 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH TOMYYEHHBIX PE3yIbTaTOB;



YMEHHUE BBIIEIATH CYIIECTBEHHBIC IPU3HAKH CTPOCHUS OMOJOIMYECKUX OOBEKTOB: BUJIOB,
MOMYJIAUMH, TPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTeOLEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUI000pa30BaHUs, MMPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCUCTBHUS KOJOTHMYECKHX (DaKTOPOB Ha
OpPTaHU3MBI, IEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OHMOr€OXMMHUYECKMX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOIy4YEeHHbIE 3HAHUS Uil OOBACHEHUs OMOJOTMUYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHUS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM XKHU3HU C LENIBbI0 00eCTIeueHHs
0€30IaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOJIOAEHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXaroIled NPUPOAHON cpene, MOHHMMAaHUE HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM Oouonorun TSt paroHaIBFHOTO
MIPUPOJIOTIONIE30BAHHS;

YMEHHE pelIaTh JJIEMEHTapHbIC OMOJOTHMYECKHE 3a/laud, COCTABIATH CXEMBI IMEepeHoca
BEIIIECTB U SHEPTHUH B IKOCHCTEMaX (11T MMUTAHUS );

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U MpPaKTUYECKHe paboThl, cOoOM0IaTh MpaBWia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHUBAaThb M WHTEPHPETHPOBATh HH(OPMAIMIO OHOIOTMYECKOTrO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMA W3 Pa3IMYHBIX HCTOYHHKOB (CpEICTBa
MaccoBOiW WH(OpPMALMK, HAYyYHO-NOMYJISPHbIE MaTepualibl), pacCMaTpPUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
MIO3HIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMYECKYI0 HHGOpPMAlMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBePsIEeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA
pe3yJabTara

CdopMUpOBaHHOCTh 3HAHUH O MECTE W POJM OMOJOTHH B CHCTEM(
HAy4YHOTO 3HAaHWS  €CTECTBEHHBIX HAyK, B  (OPMHUpPOBAHUY
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W HAy4YHOT(
MHUPOBO33PEHUS; O BKJIAJE POCCHUMCKMX M 3apyOeKHBIX YUEHBIX{
OUOJIOTOB B pPa3BUTHE OHONOTHHU; (DYHKIMOHAIBHOW I'PAaMOTHOCTH
YeJIOBEKa ISl PEIICHNUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMUHOB U
2 MIOHSITHIA: JKU3Hb, KJIETKA, OPraHu3M; MeTa0oIu3M (0OMEH BEIIeCTB U
MpEeBpaIeHHe JHEPruu), roMeocTas (CaMOperyJsiius), ypOBHEBas




OpraHu3aIus KUBBIX CHCTEM, CaMOBOCITPOU3BEICHHE
(penpoayKIysi), HaCJIeACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE

YMmenue uznaratb OMOJIOrHUECKUe TEOpUH (KJIETOYHASI, XPOMOCOMHAs
MyTaiuoHnHas ), 3akonsl (I'. Mengens, T. Moprana, H./. BaBusnosa) u
yuyeHus (0 LIEHTpaxX MHOroo0Opasus M IPOUCXOXKIECHUS KYJbTYpPHBIN
pactennii H.W. BaBunoBa), onpenensite rpaHuiibl UX MPUMEHUMOCTY
K JKUBBIM CHCTEMaM

YMeHue BageTb METOAAMU HAay4YHOro TO3HAHUS B OHOJIOIHY
(HabmoieHNe M ONMMCAHUE KHUBBIX CHCTEM, IMPOIECCOB M SIBICHUM
OopraHu3anusi W NpOBEJCHHE OHOJIOrMYECKOr0  HKCIEPUMEHTa
BBIJIBIKEHUE  THUIIOTE3bl;  BBIIBICHUE  3aBUCHMOCTH  MEXKIY
UCCIIETyeMbIMU BEJTMUMHAMHU, OOBSICHEHHUE MOJIyYEHHBIX Pe3yJIbTaToOB
WCIIOJIb30BAaHHBIX HAy4YHBIX IOHATHUH, TEOPUH W 3aKOHOB; YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH TOJTyYEHHBIX PE3YJIbTATOB)

VYmMmenue BBIACIIAATE CYHICCTBCHHLIC IIPHU3HAKUW BHUPYCOB, KIICTOK
IMPOKApuOT ©W OJOYKApPHUOT, OAHOKJICTOYHBIX KW MHOTI'OKJICTOYHBIX
OpraHuW3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEIIECTB W
NpeBpalleHusi YHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO Y
DHEPreTUYecKoro  oOMeHa, XEMOCHHTe3a, MHUTO3a,  Meko3a
OIIOJIOTBOPEHHSI,  Pa3MHOXKEHUS, WHIWBUAYAIBHOTO  Pa3BHUTHUS
OpraHusMa (OHTOT€HE3)

YMeHHe TpUMEHATH TOJYYCHHBIE 3HAHUS Ui OOBICHCHHUS
OMOJIOTUYECKHUX TPOIIECCOB U SBIICHUM, TSI PUHATHS MPAKTHUCCKUN
pelieHuii B MOBCEIHEBHOM KWU3HM B ILEIAX  OOCCICUYCHHUS
0€30MacHOCTH CBOETO 3J0POBbSI U 30POBBSI OKPYKAIOIIUX IOIEH
cOoONIOZCHUsI HOPM TPaMOTHOTO TIOBEACHUS B  OKpY’KalolIeH
MPUPOTHON cpeie; TMOHMMaHHEe HEOOXOJUMOCTH HCIOIh30BAHUS
JMOCTIKEHUH COBPEMEHHON OWONOTMHM ©  OHOTEXHOJIOTHHA IS
PalMOHAIIBHOTO MTPUPOAOIIOIb30BAHUS

YMeHue pemaTh 3JIEeMEHTapHbIe I'e€HETHYECKUe 3aJaud Ha MOHO- Y
JUTHOPUIHOE CKpelMBaHKe, CLEIICHHOE Hacle0BaHHE; COCTaBIIATH
CXeMbl ~ MOHOTHMOpPHJHOTO  CKpEIIMBaHHUS Il TNpeACKa3aHus
HacJIeJOBaHMsI IPU3HAKOB Y OPraHU3MOB

VMeHHe BBINONHATH J1A0OPAaTOpPHBIE M TPAKTUYECKHUE PabOTHI
coOnrofaTh mpaBuia mpu paboTe ¢ y4eOHbIM U JTaOOPATOPHBIM
00opyaoBaHrEM

YMeHne KpUTHUECKH OLIEHMBAaTh U MHTEPHPETUPOBATH MH(POPMAIIHE]
OMOJIOTMUECKOT0  COJEP)KaHHSA, BKIIOYAIOLIYI0  IICEBIOHAYYHBIA
3HaHUSA W3 Pa3NUYHbIX HMCTOYHHKOB (CMMU, HaydyHO-OMYJISPHBIG
MaTepuasbl); STUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAHUN H
OuosIorum, MeAULMHE, OMOTEXHOJIOT U
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YMeHue co3mgaBaTh COOCTBEHHBIE THCBMEHHBIE H  YCTHBIC

cooOmieHusi, o00oOmas  Ouonormyeckyro  WHGOpPMAIUIO U3




HECKOJIBKUX HWCTOYHUKOB, TI'pPaMOTHO HCIIOJIB30BAaTh MMOHATHHHBIN

anmapaT OMOJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

CdopMUpOBaHHOCTH 3HAHUH O MECTE€ W POJM OHOJOTHH B CHCTEME
HAy4YHOTO 3HAaHWS  €CTECTBEHHBIX HAyK, B  (OPMHUpPOBAHUY
COBPEMEHHOM €CTEeCTBEHHO-HAYyYHOH KapTHUHBI MHpa M Hay4yHOI(
MHUPOBO33PEHUS; O BKJIAJE POCCHUMCKMX M 3apyOeKHBIX YUEHBIX{
OUOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TI'PaMOTHOCTH
YeJI0BEKa ISl PEIICHNUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKphiBaTh COACp)KaHWE OHWOJOTHYECKHX TEPMHUHOB W
MOHSITUIA: BHJI, TOMYINALNSA, T€HOMOH I, BOJIOLHS, JABIKYIINE CHUIIb

(paxTopsr) IBOJIIOLINH, PUCTIOCOOTIEHHOCTD OpraHU3MOB
BU000pa30BaHue, 9KOJIOTMYECKHE (baxTopsl, JKOCUCTEMA
IPOAYLEHThl,  KOHCYMEHTBI,  PEOyLEHTbl, LENU  I[HUTAHUA

9KOJIOTHYECKasI MTUpaMuIa, OMOTeoreHo3, ornochepa

YMeHue uznaratb OMOJIOrHYeckre Teopuu (3BOMIONMOHHASA Teopus U
JlapBuHa, CHHTeTHYEeCKass TEOpHs  DBOJIOIMH), 3aKOHBl Y
3aKOHOMEPHOCTH (3apojpieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud u myted 3Bomouun A.H. CeBepuoBa, yueHus
o Owmochpepe B.M. Bepuaackoro), omnpeaensits TpPaHUIBI HX
PUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BlIageTh METOAAMH HAyYHOTO TO3HAHHUA B OHOJOTHUH
(HaOnrofieHWe W OIMCAHUE JKUBBIX CUCTEM, MPOIECCOB U SIBICHHM
OpraHm3anusi W TPOBEJACHHE OWOJIOTMYECKOTO OKCIEPHUMEHTA
BBIJIBIDKEHUE  THUIIOTE3bl;  BBISIBJICHHUE  3aBUCUMOCTH  MEXKIY
HCCTIEAYEeMbIMU BEIMYMHAMH, OOBSICHEHHE TTOJIYYCHHBIX PE3yIbTaTOB
WCIOJb30BAHHBIX HAYYHBIX TOHSTHW, TEOPUA M 3aKOHOB; YMEHME
JieJaTh BBIBOJIBI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTAaTOB)

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

1

2

3

4

5

YMeHue  BBIIEIATH  CYIIECTBEHHBIE  TMPU3HAKH  CTPOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHUAOB, MOMYJSALWNA, MPOIYICHTOB
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTEONEHO30B M  DKOCHUCTEM
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHON U3MEHYHUBOCTHU
€CTECTBEHHOI0 O0TOOpa, BHUIA000pa30BaHUsA, MPHUCIOCOOICHHOCTH
OpPraHW3MOB, JICHCTBHS SKOJIOTUYECKHX (AKTOPOB HA OPTraHU3MBI
MepeHoca  BEIIeCTB M TOTOKAa JOHEPrUM B DKOCHUCTEMax
AQHTPOTIOTEHHBIX H3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH

KPYTOBOPOTA BEIIECTB M OMOT€OXHMUYECKHUX LIUKIIOB B Orocdepe




YMeHue [OpUMEHSTh IOJydYeHHble 3HAaHUS Uil  OOBSCHEHUS
OMOJIOTMYECKUX ITPOLECCOB U SABJICHUH, Ul IPUHATHS NPAKTUYECKUX
pelieHui B TOBCEJIHEBHOW JKM3HM B LeJIAX oOecrnedyeHus
0€30IaCHOCTH CBOETO 310pOBbS U 3/I0POBbS OKPYKAIOMIMUX JHOAEH
coOMO/IeHNsI HOPM TpaMOTHOTO TOBEJEHHMS B  OKpY’Karoliey
OPUPOIHON cpele; MOHMMaHHE HEOOXOJMMOCTH HCIOJIb30BAHNUS
JNOCTI)KEHUH  COBpEMEHHOH  OMoJjoruM A palroHalbHOI(
MIPUPOJOTIOIB30BAHNS

YMeHue peuiaTh 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aJa4r, COCTAaBJIATH
CXEMBI IIEPCHOCA BEHICCTB U SOHECPI'UH B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHHe BBINOJNHATH J1a00OpaTOpHbIE W IpaKTHUECKUe padoThl
coOmonarh mnpaBuia mpu pabore ¢ ydyeOHbIM U JaOOPATOPHBIM
000py1I0BaHHEM

YMeHHe KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH MHPOPMALIUI]
OMOJIOTMYECKOI0  COJEP)KAaHMSA, BKIIIOYAIOLIYI0  IICEBJOHAYYHBIq
3HaHUS W3 pazIu4HbIX MCTOYHHUKOB (CMMU, HayuyHO-NOMYJISPHBIE
MaTepuabl); paccMaTpuBaTh IN100aIbHbIE SKOJIOTHYECKHUE MPOOIeMb
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHHUIO K HUM COOCTBEHHYI]
MO3ULUIO
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YMmeHne co3gaBath COOCTBEHHBIE TMCHBMEHHBIC U YCTHBIE COOOIIECHUS
0000611251 6MOIOTHUECKYI0 MH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB

Ir'paMOTHO HCITIOJIB30BAaTh MOHSATUNHEBINA armapar ouooruu




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Nen/m  HaumeHoBaHMe pa3aeioB M TeM POrPaMMBbI

buoinorus kak Hayka

JKuBBIe cucTeMBI 1 UX opraHn3anusa

XHUMHYECKUI COCTAB U CTPOEHUE KIIETKH

)KI/ISHCJIGSITGJ'H)HOCTI) KIJICTKHU

Pasmuoxenne n HHIUWBHUAYaAJIbHOC Pa3BUTUC OPraHU3MOB

HaCJ'IeI[CTBCHHOCTI) U UBMCHYUBOCTb OPTaHHU3MOB

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBO 4acoB

Bcero

KonTp
padoThbI

Mpakr
padoThbI

0.5

1.5

DJICKTPOHHBIE

(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
https://m.edsoo.ru/7t41¢c292
bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
https://m.edsoo.ru/7f41¢c292
bubnnorexa [JOK
https://m.edsoo.ru/7f41¢c292
bubnnorexa [JOK
https://m.edsoo.ru/7f41¢c292
bubnunoreka [JOK
https://m.edsoo.ru/7{41¢c292
bubnunoreka [JOK
https://m.edsoo.ru/7f41¢292



11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
Ne i/ H
° /m anMeHOBaHUe Pa3/1ejioB U TeM MPOrPaMMBbI Beero Koutp IpakT 06pa30BaATEbHbIE
pabdorbl  padoTHI pecypes
DBOJIIOIMOHHAS OMOJIOT U 9 1 1 bubmoreia HOK
I https://m.edsoo.ru/7{41cc74
Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU HA 3eMIIE 9 0.5 bubmmorexa [IOK
p ' https://m.edsoo.ru/7f41cc74
Opra"gu3Mbl U OKpy KaroIas cpeaa 5 1 bubmoreia HOK
p Py tmas cpel https://m.edsoo.ru/7{41cc74
Coo011ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 bubmorexa [IOK
i https://m.edsoo.ru/7{41cc74
bu6mmorexa [JOK
Pe3epBHOE Bpems 2 1

https://m.edsoo.ru/7{41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



