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Pabouast mporpamma mo ydeOHOMY TipeaMeTy «bHONOrus» CcocTaBjieHa MPU TOMOIIM KOHCTPYKTOpa padouux mporpamm (edsoo.ru) u B
cooTBeTcTBUM C [lonoxeHnem o pabouux mporpammax yd4eOHBIX IPEIMETOB, YU€OHBIX KypCOB (B TOM YKCIIE BHEYPOUHOI NEATEIbHOCTH), YUeOHBIX
moayieir MBOY «Xopomkockas CII um. I'.D. [p16eHKOY.

1. Copep:xxanue yueOHOro npeamera
10 KUIACC
Tema 1. Buosnorus kak Hayka

Cospemennas buonocus — komniekcuas nayka. Kpamkas ucmopus pazeumus 6uonozuu. buonozuveckue nayku u uzyuaemvle umu npooremoi.
Dynoamenmanvhvle, NPUKIAOHbIE U NOUCKOBbLE HAYYHbIE UCCIE008AHU 8 OUOIOSUU.

3HayeHue OMOJIOTUU B (POPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHbBI Mupa. [Ipogheccuu, céazanuvie ¢ duonocueu. 3naienue
OuonI02UU 8 NPAKMUYECKOU 0esAMeNbHOCMU Yel06eKa: MeOUyuHe, CelbCKOM X035UCMEe, NPOMbIUAEHHOCMU, OXPAHe NPUPOObL.

JdeMoHCcTpannn

[Moptpetsl: Apucrotens, Teodppact, K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, Y. I'apseid, I'. Mennens, B. U. Bepnaackuii, 1. I1. [TaBnos, U.
N. Meunukos, H. 1. BaBuiios, H. B. Tumodees-PecoBckuid, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuibt u cxembl: «CBSI3b OMOJIOTHH C APYTUMH HayKaMny, «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cucTreMbl Kak IpeaMeT u3ydeHuss Ouonoruu. CBONHCTBA JKHMBBIX CHUCTEM: E€IMHCTBO XHMHUYECKOIO COCTaBa, JUCKPETHOCTh MU
LIEJIOCTHOCTD, CJIIO)KHOCTb U YIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPIaHU3allHsl, CAMOBOCIIPOU3BEIEHUE, Pa3IpaKUMOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE.

YPOBHM OpraHu3anuy XHUBBIX CHUCTEM: MOJIEKYJISAPHBIA, KJIETOUHBIM, TKAHEBBIN, OPraHU3MEHHBIN, MONMYIALNOHHO-BUI0BOW, dKOCUCTEMHBIN
(buoreonienotuueckuii), OmocdepHsiid. IIporeccel, mpoucxonsdme B JKUBBIX cucreMax. OCHOBHbIE TpH3HAaKH XUBOTO. JKu3HB Kak (dopma
CyllecTBOBaHMs Marepuu. Hayku, u3yuaroniyie )KuBble CUCTEMBI HA Pa3HBIX YPOBHAX OpraHHU3alUH.

W3ydeHue )xuBbIX cucTeM. Meroabl 6uonorndyeckoil Hayku. HaOmonenue, namMepenue, SKCepuMeHT, CUcTeMaTu3anus, Mmeraadanus. [lonsrue
0 3aBHCUMOH U He3aBUCUMOH nepeMeHHo. [TnanupoBanue sxcnepumenta. [locranoBka u mpoBepka runote3. Hynesas runoresa. [Tonstue BeIOOpkH 1
e€ noctoBepHOCTh. Pa3dbpoc B Ouojormueckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pe3ysibTaToB. [IpHUMHBI HMCKa)KE€HUS pEe3ylbTaToOB
sKcriepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaL U1

Tabnuibl u cxembl: «OCHOBHBIE MTPU3HAKH JKU3HUY, «bHonornyeckue cucteMbl», «CBOWCTBA )KUBOM MaTepun», «Y pOBHU OPraHU3ALUH KHUBOU
npupoab, «CTpoeHHe KUBOTHOM KIETKH», «TKaHU XKMBOTHBIX», «CHUCTEMBl OPraHOB 4YEJIOBEUECKOIro opranusmay», «buoreonenos», «buocdepay,
«MeTo1bl U3yUYEeHUS )KUBON TIPUPOIBD.

OOGopynoBanue: 1abopatopHOe 000PYAOBAHHE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH, SKCTIEPUMEHTOB.

IMpakTnyeckas padora 1 «/crnonb30BaHNe Pa3IMYHBIX METOI0B MPH U3YUEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi Kjierku




Knerka — cTpykTypHO-(QYHKIMOHATIbHAA eauHHLA XUBoro. Victopus oTkpbiTHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Kierounas teopus
(T. llIBanHu, M. Ineitnen, P. BupxoB). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHOMN KJICTOYHOW TEOPHH.
MeToapl MONEKYIApHOW ¥ KJIETOYHOM OWOJOTHMHM: MHUKPOCKONHs, XpomaTtorpadwus, diekTpodope3, METoJA MEYEHBIX aTOMOB,

muddepeHnraibHOe HEeHTpU(YTUPOBAHUE, KYJIbTUBUPOBAHHUE KIJICTOK. M3yuenue QuxcuposanHvix KJlemoK. DNeKTpOHHAs
MUKpockomus. Kongpokanvras mukpockonus. BumanvHoe (npudicusnenHoe) uzyuenue Kiemox.
JdemMoHCcTpauMu

[optpertsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabauiel U cxeMbl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBIA MUKPOCKOI, «VIcTOpHs pa3BUTHS METO10B MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATBbHBIX KIETOK.

IpakTuyeckass padora 2 «M3ydyeHne MeTONOB KJIETOYHOM Ouonoruu (Xxpomarorpadus, siekrpodopes, auddepeHnuanibHoe
uenrpudyruposanue, [1LP)».

Tema 4. XumMnuyeckasi Opranu3anms KJIeTKH

XHWMHMYECKUH COCTaB KIETKM. Makpo-, MHUKpO- U YJIbTPaMUKpPONIEMEHTHL. Boga m €€ poib Kak pacTBOPUTENSA, PEareHra, y4acThe B
CTPYKTYPUPOBAHUU KIIETKH, TEILIOpErysaiuyu. MuHepaibHble BEIIeCTBA KIETKU, UX OHOJoru4ecKas poiib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckre BemecTBa KiIeTku. buonorndyeckue monmmepsl. bemkn. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpBl OEIKOBOW MOJIEKYIIBI.
[lepBuuHas cTpykTypa Oenka, NeNTHIHAs CBs3b. BTopuuyHas, TpeTHuYHas, YeTBEpTUYHAs CTPYKTyphl. Jlenatypamusi. CBolicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckne GpyHKIUU 6eIKOB. [Ipuonsi.

YrneBoapl. MoHOcaxapuabl, AMcCaxapuibl, OJUrocaxapuibl U monucaxapuisl. OOmMA MiIaH CTpoeHUs U (PU3MKO-XUMUYECKHE CBOICTBa
yraeBooB. buonornyeckue QyHKIIMHU YTIE€BOIOB.

Jlunuasl.  T'uppodunbHo-rapodoOHBIe cBolcTBa. Kinaccupukanus nunupoB. Tpurmunepuabl, (ocGonunuabl, BOCKH, CTEPOMIBI.
buonornueckue Gpynkiuu munuaos. OOme CBONCTBA OMOJIOTHUECKIX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKAHUIO, TTOTYITPOHUIIAEMOCTb.

HykneunoBsie kucnotsl. JIHK u PHK. Ctpoenne HyknenHoBbix kucinot. Hykneotunsl. Ipuniun kommnementapaoctu. [Ipasuno Yapragoa.
Crpykrypa JHK — nBoitnas criupans. Mecronaxoxaenue u ounonornueckue Gynkiuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsi3u B Mosiekyne AT®. buonornyeckue pynkuun ATD. BoccraHOBICHHbBIE TEPEHOCUNKH, UX
dbyHKuMn B KIeTKe. Jpyeue nykneozuompugocghamor (HT®D). Cexsenupobanue JJHK. Memoow eenomuku, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast  Ouosorusi:  OMOXMMHUYECKME M OHOPHU3MUECKHE  HCCIENOBaHMA  COCTaBa M IPOCTPAHCTBEHHOW  CTPYKTYpHI
ouomouekyn. Mooenuposanue cmpykmypol u QYyHKYUuti OUOMONEKYL U UX KOMHAeKco8. Komnvromephbiti Ou3aun u opeaHuyecKuti cunmes OUOMONIEKYI U
UX HenpUpPOOHbLIX AHATI0208.

JleMoOHCTpaLun

Hoptpertst: JI. [Tonunr, . Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.

Jlnarpammsbl: «PacnpenesieHne XUMAYECKHUX JIEMEHTOB B HEXXUBOM NpUpoe», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOIEN.




Tabmuubt u cxemsl: «Ilepuonuyeckas Tabiuna XMMUYECKHX 3JeMEHTOB», «CTpoeHue MOJIEKYIBI BOJIbI», «BelecTBa B cocTaBe OpraHu3MOBY,
«CtpoeHne MoJeKkynbl Oenka», «CTpyKTypbl O€IKOBOW MONEKYJbl», «CTpoeHHE MOJEKyNl yrieBoaoB», «CTpoeHHe MOJIEKYl JIUIUJIOBY,
«Hyxnennosslie kucnote», «Ctpoenue moaekysisl ATD».

O6opynoBaHue: XuMU4eckas ocyia 1 000py10BaHUE.

JlaGopaTopHnas padora 3 «OOHapyKeHHE OEIKOB C TOMOIIBIO KAUECTBEHHBIX PEAKIIU».

JlaGopaTopHnas padora 4 «lccnenoBaHne HyKJI€MHOBBIX KUCIIOT, BBICIIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GQyHKIMH KJIETKHU

Tunsl KIETOK: yKapuoTHUecKas U npokapuoTuyeckas. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHUs KICTKH.

Crpoenne mpokapuoTnyeckoil kietku. Kierounas crenka Oakrepuid um apxeid. OcoOEHHOCTH CTpPOEHHs reTepoTpopHON M aBTOTPO(HOIMA
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKApHOT B OMOIEHO3aX.

Crpoenre ¥ (YHKIIMOHHPOBAHHE JYKapHOTHYEeCKoW KieTkd. [lnmazmatmdeckas memOpana (miasmanemma). CTpykTypa IUTa3MaTHUECKON
MeMOpaHbl. TpaHCIOpPT BelIeCTB 4epe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddys3us, obneryénnas auddysus), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIA aKTHBHBIM TpaHcmopt). llomynmponunaemocts MemOpanbl. PaGora HaTpuii-KaaueBOro Hacoca. DHAOIMTO3: MHUHOLUTO3, (aromuTos.
Oxk3ommrTo3. Kinerounas crenka. CTpyktypa U GyHKIMU KJIETOYHON CTEHKH PACTEHH, TprUOOB.

[Mutormmazma. Iluto3oms. Ilutockener. J[IBmxkeHwe mmroruiasmel. OpraHownasl kiaeTkd. OmHoMeMOpaHHBIE OpPTaHOWIBI  KIICTKH:
suporiazmatruueckas cetb (JIIC), anmapat ['onbaku, IM30COMBI, UX CTpoeHHE M (QYHKIUU. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPraHOMAOB KJIETKH.
Crtpoenue rpanyisipHOTO peTukynyma. Mexanusm nanpasnenus 6eaxos ¢ I11C. Cunte3 pacTBOpUMBIX 0eakoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ mankuit
(arpanynsipHbIi) sHOOMIA3MaTH4Yeckuil peTukynyMm. CekpetopHas ¢yHKuus ammapata [onbmxu. Moodugukayus Genxos 6 annapame [ onvoxcu.
Copmuposxka b6enxos 6 annapame I onv0xcu. TpancnopT BellecTB B KieTke. Bakyonu pacturenbHbIx kieTok. Kinerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABI KJIETKU: MHUTOXOHAPUH, MIacTUAbL [Ipoucxodcoenue mumoxonopuii u  naacmud. Cumbuocenes
(K.C. Mepeocrkosckuii, JI. Mapeynuc). Ctpoenne W (QYHKIIMM MUTOXOHIpPHN © Tuiactul. [lepBuyHBIE, BTOPUYHBICE W CJOXKHBIE TUTACTH]IBI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIGHKOIIACTHI BHICIIUX PACTEHUH.

HemeMmOpanHnbie opranouipl kiaeTku CTpoeHue U GyHKIIMM HEMEMOpPaHHBIX OPraHOUA0B KJIeTKU. Pubocomel. Ilpomescymounvie ghunamenmui.
MuxkpodunaMeHTbl. Akmunosvie Mukpoguramenmol. MplIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KlemoK. MUKPOTPYOOUKH.
Knerounsnii nentp. CTpoeHWe W IBWKEHHE JKIYTHKOB M pEeCHHYEK. MuKpoTpyOouku nuroriasmsel. LleHTpuons. berku, accoyuuposanHvle c
MUKpoguramenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

Anpo. OOosouka siApa, XpOMaTUH, KapuoIUla3Ma, SIPBIIIKK, UX CTpoeHue M (QyHKIUH. SAnepHbiii OenkoBblii MaTpukc. IIpoctpaHcTBeHHOE
pacrioyio’keHNue XpoMOCOM B UHTepda3zHOM saape. Jyxpomamun u cemepoxpomamur. benku XpoMaTHHa — TUCTOHBL. JJunamuxa sa0epHoll 000104KU 8
mumo3se. Hoepuwiili mpancnopm.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTENLHOMN, )KUBOTHOM, I'pUOHOI).

JleMoOHCTpaL U

[oprpetsl: K.C. Mepexkosckuit, JI. Maprynuc.




Tabnuubl U cxembl: «CTpOEHUE FYKApUOTUUECKOH KIeTKN», «CTpoeHHe KUBOTHOW KIETKH», «CTpOeHHE pacTUTENbHON KIIeTKN», «CTpoeHHe
MUTOXOHAPHMW», «SAapo», «CTpoeHne NpoKapuoTHYECKON KIETKI.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOITPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPETapaThl 0aKTepHUAIbHBIX KJIETOK.

Jla6opaTopnasi pa6ora 5 «/3yyeHue cTpoeHus: KJIETOK Pa3TUYHbIX OPraHHU3MOBY.

IpakTnyeckas padora 6 «/3yyeHne CBOWCTB KJIIETOUHONH MEMOpPAHBD».

JlaGopaTopHnas padora 7 «ccnenoBanue mia3sMonnsa 1 A€MI1a3MoIn3a B PACTUTENbHBIX KIETKAX.

IpakTnyeckas padora 8 «/3yyeHue ABMKEHHS LUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

ACCUMMIISIIIAS ¥ TUCCUMUJISIIUAS — JIBE CTOPOHBI MeTabomu3Ma. Turbsl oOMeHa BEIIeCTB: aBTOTPO(MHBIN U reTepoTpodHBIN. YdacTue Kuciopoaa
B OOMEHHBIX Ipoleccax. DHepreTuueckoe ooecrneyenue kieTku: npespamienue AT® B oOMeHHbIX npoueccax. GepMeHTaTUBHBINA XapaKTep peakuuii
KJIETOYHOTO MeTabonmmn3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBa M MexaHm3M aeicTBus. KodepmenTsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKHX
KaTaln3aTtopoB. benku-akTuBaTopsl U OENKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX peakLUil OT pa3IUuYHbIX (PaKTOPOB.

[lepBuYHBII  CHHTE3  OpraHMYECKMX  BEIIECTB B  KIeTKe. DOTOCHHTE3. AHOKCUCEHHbIL U OKCU2EHHblll  homocunmes y
oaxmepuii. Ceemocoduparowjue nueMeHmsl U NUSMeHMbl peakyuonHo2o yenmpa. Poib X10pomiacToB B npouecce GpotocunTe3a. CBeToBast U TEMHOBAs
dasel. @omoovixanue, Cs., C4. u CAM-muner ¢pomocunmesa. ITlpogykTuBHOCTH (GOTOCHHTE3a. BimsHHe pa3nuuHbIX (AKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. PaznooOpasue OpraHn3MOB-XEMOCHHTETUKOB: HUTPpUDUIMPYIOIIUE OaKTepHH, >KelIe300aKTepuH, cepoOaKTEepuu, BOIOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

AHaspoOnble opranu3Mbl. Buabl Opoxkenus. [IponykTbl OpoKeHHUS W MX HMCIOJIB30BaHUE YEIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI Kak
O00BEKTHI OMOTEXHOJIOTUH M BO30OyAUTENH OOJIE3HEH.

AspoOHBIE OpraHU3MBbl. JTambl SHEpreTuiyeckoro ooMeHa. [logroroBurensHelil aTamn. ['Mukonn3 — 6ECKUCIOPOJHOE PACIIEIIEHHUE TIIFOKO3BI.

buonornueckoe okuciaeHne, WK KIETOYHOE JAbIXaHue. Poib MUTOXOH/pUI B Ipolieccax OMOJIOrHYecKoro okuciaeHus. L{ukmmueckue peakuuu.
OxkucnurensHoe  (dochopmwinpoBanue. Juepeuss  memopannozo  epaouenma  npomouos. Cunmes  ATD:  paboma  npomounou  ATD-
cunmasuvl. [IpernMyiecTBa a3poOHOro MyTH OOMEHa BEIIECTB Mepel aHadpoOHbIM. D(PPEKTUBHOCTD FIHEPTETHUECKOr0 OOMeHa.

JleMoHCTpaL U1

IToprpetsr: JIx. [Ipuctin, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Muruenn, I'. A. 3aBap3us.

Tabmuipl u cxembl: «POTOCHHTE3Y, « IHEPTeTUUECKU 00Men», «brocunTes O6enkay, «CtpoeHue hepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JUIsl IPUTOTOBIICHUS TOCTOSTHHBIX M BPEMEHHBIX MUKpPOIpEnapaToB.

JlaGopaTopnas padora 9«/3yueHne KaTaTUTUIECKON aKTHBHOCTH ()ePMEHTOB (Ha IPUMEPE aMHJIa3bl WITH KaTalla3bl)».

JlaGopaTopuas padora 10«/3yueHue pepMEeHTaTUBHOTO pacUIeIJICHUs MEPOKCH/Ia BOJOPOIA B PACTUTENBHBIX U )KMBOTHBIX KIJIETKaX).

Jla6opaTopnasi pa6ora 11«CpaBHeHue nporeccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopuas padora 12 «CpaBHeHHE IPOIIECCOB OPOKEHUS U IBIXAaHHS».

Tema 7. HaciiencrBenHast uHpopManus U peaju3ainus eé B KIeTKe




Peakmuu matpudyHoro cunartesa. [IpuHIMT KOMIUIEMEHTAPHOCTH B PEAKIUIX MAaTPUYHOTO CHHTEe3a. Peanu3anus HacIeICTBEHHON HHPOpMAaIUH.
I'enernueckuii koja, ero cBoWcTtBa. TpaHckpunuusi — wmaTpuyHblii  cuHTe3 PHK. IlpuHmumnel TpaHCKpUINIMH: KOMILIEMEHTapHOCTb,
aHTUTIAPAIUIEIBHOCTD, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisanus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTtese Oenka. YcnoBus 6uocuntesa 6enka. KonupoBanue amuHoKuciaor. Posb
pubocom B OuocuHTE3E OernKa.

Coepemenuvie npeocmasieHuss o cmpoeHuu 2enog. OpraHuzanusi T€HOMa y IPOKAPUOT U DYKApUOT. Perymsiuus akTUBHOCTH T€HOB Y
npokapuot. I'unore3a onepona (®. XKakob6, XK. Mano). Moaekynsapuvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsyuu
pabomuwl 2enos. Perynsuus 0OMEHHBIX MPoLeccoB B KieTke. KiieTounslit romeoctas.

Bupycer — Hewierounble (OpMBI KM3HM M oOnuratHele napa3uThl. CTpOoeHHE TPOCTHIX M CIOXHBIX BHPYCOB, PETPOBUPYCOB,
O0akrepuodaroB. Kusneunviti yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuoghacos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

BupycHbie 3aboneBanust yenoBeka, :)KuBoTHbIX, pactenuit. CITN, COVID-19, counanbHble 1 MEIUIUHCKHAE TPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz oonvuwux maccusos («bigdata») cmpykmypHuix Ouonocuveckux oaunvix. Hanomexnonoeuu 6
ouonocuu u meouyute. Ilpoepammupyemvie pynxyuu denxos. Cnocobsvt 0ocmasKu 1ekapcms.

JleMoOHCTpaL U

[optpetst: H. K. Konbuos, /1. 1. IBaHOBCKUH.

Tabmuubt u cxembl: «buocunTtes 6enkay, «I'eneTnaeckuit koay, «Bupycen», «baktepuodarm.

IIpakTuyeckas padora 13 «Co3nanue Mozieau BUpycay.

Tema 8. /Ku3HeHHBIN HUKJI KJIETKH

Knerounslii nuki, ero nmepuonasl u perynsanus. Matepdaza nu mMuto3. OCOOEHHOCTH MPOIECCOB, MpoTeKarouMx B uHTepdasze. [loaroroska
KJIETKH K JesieHuto. [IpecunreTnueckuii (MOCTMUTOTUYECKUI), CHHTETUYECKUI U TOCTCUHTETUYECKHUH (TPEMUTOTHYECKH ) Ieproabl HHTEP(a3bl.

Matpuunsiii  cunre3 JHK — perumkanms. Ilpuanuner pernmmmkanuu  JIHK:  xommuieMeHTapHOCTb, IIOJYKOHCEPBaTHBHBIM CHHTES,
a"HTUnapamuienbHocTs. Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. TeaoMepsl U TeaoMepa3a. XpoMOCOMHBIA HA0Op KIIETKHU —
KapuoTHuIl. J[MIIOUIHBIN U TalIOUIHBIA HAO0PBI XpoMocoM. ['oMonoruynbie XpoMocoMbl. [10710BbIe XPOMOCOMBI.

Henenune xnerku — muto3. Craguu MUTO3a U MPOUCXOJAIIME B HUX mIporecchl. Tumbl Muto3a. KapnoknHes u nurokuHes. buonornueckoe
3Ha4YE€HHE MHUTO3a.

Perynsuus mutotnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOenb — arornTo3s.

Knerounoe siapo, XpoMocoMbl, (yHKIMOHAJIbHAs Te€HOMHKA. Mexanusmovl npoaugepayuu, oupgpepenyuposku, cmaperus u 2ubeiu Kiemok.
«ugposas knemra» — buounghopmamuueckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanuu

Tabmuipl U cxembl: «KU3HEHHBIM UK KIETKNY», «MuTo3y», «CtpoeHue xpomocom», «Permxkarus [JHK».

O0opyaoBaHue: CBETOBOM MHUKPOCKOM, MUKpoOMpernaparsl: «MuTo3 B KJIETKaX KOpemIka JTyKay.

Jladoparopnasi padora 14 «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnaparaxy.




JlaGopaTopHnas padora 15 «HabmoneHre MUTO32a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

Buonornyeckoe paznoobpazue oprann3mMoB. OTHOKIIETOYHbIE, KOJIOHHATIBHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMSI M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE IPUOBI, OJHOKJIETOUHbIE
BOJIOPOCIIH, IpYyrue nNpoTUCThl. KoJIOHManbHbIE OPraHU3MBI.

B3anmocBA3p 4acTell MHOIOKJIETOYHOTO OpraHn3Ma. TkaHu, Opranel U cUCTEMBI OpranoB. OpranusM Kak eIuHoe nejoe. 'omeocras.

Txkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3zoBareibHAas, NMOKPOBHAs, IPOBOJMINAS, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH
CTpOeHUs, PYHKIMI U pacroI0kKEeHNs TKaHEH B OpraHax pacTCHUH.

Txanu srcusomuwix u yenogeka. Tunvl HCUBOMHBIX MKAHEU: INUMENUANbHAS, COCOUHUMENbHAA, MbluteuHas, HepeHas. OcobeHnocmu cmpoeHus,
@DYHKYULL U pACNONOdANCEHUS MKAHEU 8 OP2AHAX HCUBOMHDBIX U YENI0BEKA.

Opzanvi. Becemamuenvie u cenepamusnvie op2anvl pacmenuti. Opeanvl u cucmemvbl Op2aHo8 JHCUBOMHBIX U 4enogexkd. DYHKyuu opeaHos u
cucmem OpeaHos.

Onopa mena opeanusmos. Kapkac pacmenuu. Cxenemvt 00OHOKIEMOUYHbIX U MHO2OKIEMOYHBIX HCUBOMHBIX. Hapydichvlll u éHympennuil ckeiem.
Cmpoenue u munvi coeOuHenus KOCmell.

Heudicenue opeanusmos. Jleudicenue OOHOKIEMOYHLIX OP2AHUBMOB: aAMEOOUOHOe, JHCSYMUKO80e, pecHuuHoe. Jleudicenue MHO20KIeMOYHbIX
pacmenuii; mponusmvl U Hacmuu. /leudcenue MHOLOKIEMOUHBIX JHCUBOMHBIX U YenogeKd: mulueynas cucmema. Pegnexc. Cxkenemnvie mvluiyvl u ux
paboma.

Ilumanue opeanusmos. Ilocnowjenue 600bl, YeneKUCI020 2a3a U MUHEPANbHbIX —eewjecmé pacmenusmu. I[lumanue dHcuomMHubIX.
Buympunonocmnoe u  enympukiemounoe nuweeapenue. Ilumanue nozeonounvix oicusommuvlx. Omoenvt  nuwesapuUmMenbHo20  MpaxKma.
Tuwesapumenvuule dncenesvi. [luwesapumenvras cucmema 4eno06exda.

Hvixanue opeanusmos. [lvixanue pacmenui. [[vixanue owcusomnuvix. Hugdysua cazoe uepes nosepxnocme knemxu. Koowcnoe oOwvixanue.
Hvixamenvuas nosepxnocmo. Kabepnoe u nézounoe ovixanue. /Jvixanue no360HOUHbBIX HCUBOMHBIX U UEN08EKA. DOIIOYUOHHOE YCIIONCHEHUE CIMPOEHUs
JIE2KUX NO360HOUHBIX JcU8omMHbIX. [Jvixamenvras cucmema uenogsexka. Mexanusm eenmunayuu 1€2Kux y nmuy u miekonumarowux. Pecynayus ovixanus.
Jlvixamenvhble 00bEMBL.

TpancnopT BemECTB Yy OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbsl. KpoBeHOCHas cucTemMa IO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Cepie, KpOBEHOCHbIE cOCyIbl M KpoBb. Kpyrum kpoBooOpaiieHus.
DBOJIOIIMOHHBIE YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOW CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepua u e€ perynsuus.

Boigenenue y opranusmoB. Beinenenve y pacteHuil. Beinenenue y skuBoTHbIX. CokpaTuTenbHble Bakyonu. Opransl BeleneHus. OuiabTpanus,
cekpenusi 1 o0paTHOE BcachblBaHHE KaK MEXaHU3MbI pa0OThl OpraHoB BhlJeIeHUs. CBA3b MOJOCTU Tela C KPOBEHOCHOM M BBIICIUTEIbHOW CUCTEMaMH.
Beienenue y mo3BOHOYHBIX KHUBOTHBIX U uenoBeka. [louku. CtpoeHne u pyHKIMoHUpoBaHue HeppoHa. OOpa3oBaHHE MOYH Y YelIOBEKa.

3amuTa y OpraHM3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M HMCTHI MPOCTEUHIMX. 3alUTa Y MHOTOKJIETOYHBIX
pactennii. Kyrukyna. CpencTa nacCUBHOW U XUMHUUYECKOM 3aIIUThl. OUTOHLUIBI.



3awuma y mHocokiemounvix sxcusomuulx. [Iokposwvl u ux npouzeoomvle. 3awuma opeanusma om OoaesHel. Ummynnas cucmema uyenosexa.
Knemounwtit u eymopanvhviii ummynumem. Bpooxcoéunviti u npuobpeménnviii cneyuguueckuii ummynHumem. Teopus KIOHANbHO-CELEKMUBHO2O
ummynumema (I1. Oprux, @. M. bepnem, C. Tonecasa). Bocnanumenvnvie omeemvl opeanu3zmos. Ponv 6posxcoénnoco ummynumema 6 pazeumuu
cuUCmeMHbIX 3a001e6aAHUI.

PazppaxxumocTs U perynsauus y opraHu3MoB. Pa3zapakuMocTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazapakumMocTb W peryssauus y
pacteHuii. PocToBbIe BelllecTBa U X 3HAYEHUE.

HepsHnas cuctema u pediekTopHasi peryisinus y ;kuBOTHbIX. HepBHas cucrema u e€ oTebl. DBOJIOIUOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM
CUCTEMBI y ’KUBOTHBIX. OT/I€JIbI TOJIOBHOT'O MO3Ta [TO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas ayra. bezycioBHbie U ycI0BHbBIE pe(IEKCHI.

I'ymopasibHas peryysanus M SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4enoBeKka. JKenes3bl SHIOKPUHHOM CUCTEMBI M MX TIOPMOHBL. /[lelicTBHe
rOPMOHOB. B3anMOCBs3b HEPBHOW U SHAOKPUHHOU cucTeM. [ unortanamo-runoduzapHas cucrema.

JleMoOHCTpaLun

Ioprper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OTHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOUHbIE Bomopocin», «bakrepum», «llpocreiimmey, «OpraHbl IBETKOBBIX
pacteHuii», «CucTeMbl OpPraHoOB I03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbix», «TkaHu pacreHuit», «KOpHEBbIE CUCTEMBI»,
«Ctpoenue ctebns», «CTpoeHHe JIUCTOBOM IUIaCTUHKNY», «TKaHM XKMBOTHBIX», «CkeneT denoBeka», «llumeBapurenpHas cucremay, «KpoBeHocHas
cucteMay, «JlpixaTenbHas cucrteMay», «HepBHasa cucreman, «Koxa», «MblieuHas cuctemay, «BbiaenurenbHas cucremMay, « JHIOKPUHHAS CUCTEMA,
«Ctpoenue MbIb, «MMmyHuter», «KumeunononoctHsie», «Cxema NUTaHUsl pacTeHUD», «KpOBEHOCHBIE CHCTEMBI [MO3BOHOYHBIX >KMBOTHBIX),
«Ctpoenue rupbl», «CTpoeHne miuaHapun», «BHyTpeHHee cTpoeHHe N0XKIeBOro uepBs», «HepBHas cucrema prid», «HepBHasi cucTeMa JISTYILIKH Y,
«HepBHast cucrema mnpecmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cuctema miekonurtarommx», «HepBHas cucrema denoBeKay,
«Pedraexcy.

O6opyoBaHKe: CBETOBOII MUKPOCKOI, MHUKPOIIpENnapaThl OJHOKJIETOUYHBIX OPraHU3MOB, MHUKpPOIIpenapaThl TKaHEH, paKOBHHBI MOJUIIOCKOB,
KOJIJICKIIUM HACEKOMBIX, MIJIOKOKUX, KHBBIE SK3EMIUISIphl KOMHATHBIX PAaCTeHUM, repObapuM pacTeHMH pa3HBIX OTIENOB, BJIAXKHbBIE IpenapaThl
KUBOTHBIX, CKEJIEThl [T03BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YelIOBeKa, 000pyl0oBaHUE UIsl JEMOHCTpAallMM MOYBEHHOTO U
BO3/YIIHOTO MHUTAaHUS PACTEHUH, pacIleIUIeHUsl KpaxMmayia U OenKoB Moj JAeHCTBHEM (PepMEHTOB, 00OpYyJOBaHUE A JAEMOHCTPALUU OIBITOB MO
M3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJbHBIX JABM)KEHUHN, MOJIENIN TOJIOBHOT'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHnas padora 16 «M3yuyeHue TkaHel pacTeHUI».

JlaGopaTopHnasi pa6ora 17 «/3ydyeHne TkaHel 5KMBOTHBIX».

JlaGopaTopHnas padora 18 «3ydeHne opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3mMHokeHHMe U pa3BUTHE OPTAaHM3MOB

@opMbl pa3MHOXKEHHMsI OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) W TOJ0Boe. Buabsl 0Oecrnoioro pa3MHOXKEHHS: IOYKOBAHMUE,
criopyJsiusi, pparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmHoxkenue. I[lomoBbie kieTku, wnu rametrsl. Meio3. Cragum weiioza. IloBegenue xpomocom B Mmeio3e. Kpoccunrosep.
buonornuecknii cMbIca MEH03a U TIOJIOBOTO ITporecca. Meno3 1 ero MeCTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.




[TpenzaponpimeBoe pa3sutHe. ['amerorenes y xHuBOTHBIX. [lonoBeie xene3pl. OOpazoBaHMe U Pa3BUTHE IMOJOBBIX KieTOK. CriepmaroreHes u
ooreHes. CTpOCHME MOJIOBBIX KIIETOK.

Omio10TBOpEHNE 1 YMOPHOHAIEHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTUS — HayKa O pa3BUTHM OPraHu3MoB. Mopgocenes — oOHa u3 2naéHbix
npobnem smopuonozuu. Konyenyus mopghocenos u mooenu mopgozeneza. Craguu 3MOproreHesa *)HBOTHBIX (Ha mpumepe Jsrymku). JpoGienue.
Tuner npobnenus. Jemepmunuposarnnoe u Hedepmuruposantoe opooaenue. bracmyna, munwvt o1acmyn. OcCOOEHHOCTH APOOICHHUS MIICKOTHUTAIONTUX.
3apoaplllIeBble JMCTKU (racTpysiauus). 3akiajka OpraHoB M TKaHEH W3 3apObILIEBBIX JMCTKOB. B3auMHOE BIMSHME 4acTel pa3BUBAIOLIETOCS
3apojbliia (3MOpUOHANbHAS UHIYKLKA). 3aKiIajiKa [UIaHa CTPOEHUS JKUBOTHOT'O KaK Pe3yJIbTaT MepapXUUECKUX B3auMOJIeHCTBUN reHoB. BiusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IHMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBI.

Pocm u pazeumue owcusommuvix. Ilocmambpuonanvuwiti nepuoo. Ilpsmoe u wuenpsamoe paszeumue. Pazeumue c memamopgozom y
0ecno360HOUHbIX U NO360HOYHBIX JCUBOMHBIX. Buonozuueckoe 3nauenue npamo2o u HenpAMo20 pazeumus, ux pacnpocmpanenue 6 npupooe. Tunwvi
pocma dcusommuvlx. Pakmopul pe2yiayuu pocma HCUBOMHuIX U yenosexa. Cmaouu nOCMIMOPUOHANLHO2O PA3GUMUS Y JHCUBOMHBIX U Yel08eKd.
Ilepuoowr onmozenesa uenogexa. Cmapenue u cmepmos Kax Ouono2udecKue npoyeccoi.

PazMHoxeHue u pa3BuTue pacteHuil. ['ameTodut u cnopodpur. Meito3 B )Ku3HEHHOM LMKIIE pacTeHuiH. OOpa3zoBaHue COp B Mpolecce Meno3a.
I'amerorene3 y pacreHuil. OIUIOAOTBOpPEHHWE U DPA3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOIHOE OIIOJOTBOPEHHE Y ILIBETKOBBIX pPACTEHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsiLUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpannmn

[optpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuubl u cxemsl: «BereraTuBHOE pa3MHOKeHHE», «TUIBI OECHOJIOro pa3MHOXKEHUs», «Pa3zMHOKEHHUE XJIaMUJAOMOHAAbI», «Pa3MHOXeHHe
3BIUIEHBI», «Pa3MHOXeHue ruapbl», «Meio3», «Xpomocombl», «l'ameroreHes», «CTpoeHHE SHLIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsMoe u Hempsimoe pasButue», «Pa3BuThe Maiickoro xyka», «Pa3Butue capaHum», «PasBurtue marymku», «JlBoiiHOe
OILJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHHil», «CTpoeHHE CEeMSH OJHOJOJIbHBIX U JBYAOJIbHBIX pacTeHHi», «KU3HEHHBIM LUK MOPCKON KamycThl»,
«OKn3HeHHbIN UK MXay, «KU3HEHHBIN UK MATOPOTHHUKAY, «OKN3HEHHBIN [IUKI COCHBI».

OO6opyoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIEPMAaTO30M10B, MOAEINb «LIMKI pa3BUTHS JISATYILIKID.

JlaGopaTopHnas padora 19 «M3yuyeHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpErapaTax.

IMpakTuyeckas padora 20 «BrisgBieHNEe NPU3HAKOB CXO/ICTBA 3apPOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHuas padora 21 «CtpoeHue opraHoB pa3MHOKEHUS BBICIIUX PACTECHHI.

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS M Pa3BUTHUA T'€HETHKH Kak Hayku. PaGotsl I'. Menpnens, I'. ne ®pusa, T. Moprana. Posip oTedecTBEHHBIX YyYEHBIX B
paszButun renetuku. Paboter H. K. Konbuosa, H. U. BaBuinosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.




OcHosHble 2eHemuyecKue NOHAMUS U CUMBObL. | OMON0UUHbIE XPOMOCOMbI, AlLIENIbHbIE 2eHbl, AlbMEPHAMUBHbIE NPUSHAKU, OOMUHAHMHBIU U
PpeyeccusHblil  NpUsHAK, 20MO3U20OMA, 2emepo3ucoma, uUcmas JIuHus, 2udpudsl, 2enomun, ¢enomun. (OCHOBHblE MemMOObl 2eHeMmUKU:
2UOPUOONOSUYECKUT, YUMONOSUYECKUL, MOAEKYIAPHO-2EHeMUYECKUIL.

JdemMoHCcTpauMu

[optpertst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuit, I'. /I. Kapnieuenko, FO. A. ®ununyeHko,
H. B. TumodeeB-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TeHETHKIY, «CXEMBI CKPEITUBAHUS.

Jla6opaTopnasi pa6ora 22 «/[po3oduiia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnoeubpuonoe cxkpewuearnue. llepswviii 3axon Menoens — 3aKon eOuHoobpasus 2ubpudos nep8oco noxonenus. IIpasuio 0oMuHUpOBanusl.
Bmopou 3akon Menoens — saxon pacwennenus npusnaxos. Llumonozuueckue ocHogbl MOHO2UOPUOHO20 CKpewueanus. I unomesa vucmomaol 2amem.

AHanusupyrollee ckpeuupanue. [IpomexxyTounbslii xapakTep HacieqoBaHus. Pacuieniienie npu3HakoB MIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpenuBaHue. Tperwidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAclleJIOBaHHS IPU3HAKOB. [[UTOJOrMYecKre OCHOBBI
TUTUOPUTHOTO CKPELIUBaHUSI.

Cyennennoe nacneoosanue npusmnaxos. Pabomuvr T. Mopeana. Cyennennoe nacnedoganue 2eHos, HApYUWEHUE CYENTeHUS MeHCOY 2eHAMU.
XpomocomHnas meopusi HAC1e0CMBEeHHOCMU.

['eneruka nosa. XpoMOCOMHBIM ME€XaHU3M OIpeAeeHUs Moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U TeTeporaMeTHbIN MoJ.
['eneTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

I'enorunn kak mnenoctHas cucreMa. [lnedoTponus — MHOMKECTBEHHOE JEHCTBHE TIeHa. MHOXKECTBEHHBIM ajulenusM. Bzammopnelicteue
HeaJuleNbHbIX TeHOoB. KoMmeMenTapHocTs. Dnuctas. [lonumepus.

['eHeTn4eckuil KOHTPOJIb PA3BUTHUSI PACTEHUM, )KMBOTHBIX M UYEJIOBEKA, a TakXke (PU3MOJOTHMUYECKHX IMPOIIECCOB, MOBEJACHUS U KOTHUTHBHBIX
¢byHKIui. ['eHeTHYecKre MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIMH — MApPA3UT» U «XO35MH — MHUKpoOHoM». ['eHeTHdeckue
aCTMEeKThl KOHTPOJIS U U3MEHEHUS HACJIEICTBEHHOW MH(POPMAIIMH B TTOKOJICHUAX KJIETOK U OPTaHU3MOB.

JleMoHCTpanuu

IToptpetsl: I'. Menaens, T. Mopras.

Tabmuiel u cxemsbl: «I[lepBbiii U BTOpOi 3akoHBl MeHnens», «Tpertuil 3akoH MeHnaens», «AHaTU3MpyOIIee CKpelrBaHue», «HemomaHoe
noMuHUpoBaHuey, «ClemieHHOe HaceI0BaHUe MPHU3HAKOB y Npo3oduibly, «['enetnka monay, «Kapuotun uenoBeka», «Kapuorun npo3oduisny,
«Kapuotun nrutis», «MHOXKECTBEHHBIHN alenu3My», «BzauMoaeicTBre reHoBY.

OO0GopynoBaHue: MOJEIH ISl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPHIOB TIEPBOTO MOKOJICHHSI M PACIIEIIICHUSI TPU3HAKOB, MOJIEb JJIS
JEMOHCTPALIMKM 3aKOHA HE3aBUCHMOI'O HACJIEIOBAHMS MPU3HAKOB, MOJENIb JUIsl JEMOHCTPALMHU CLEIUICHHOTO HACJEAOBAHUS MPU3HAKOB, CBETOBOMU
MHUKPOCKOII, MUKpoTipenapar: «Jpo3zodmuay.

IpakTnyeckas padora 23 «3yueHue pe3yabTaToB MOHOTMOPHUIHOTO CKPEIIMBAHUS Y IPO30(UIBDY.

IMpakTuyeckas padora 24 «3yueHue pe3ynbTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIIBI.




Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

B3anmoneiicTBue renotumna u cpensl npu popmupoBanuu penoruna. M3MeHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHbBIE IPU3HAKY.
Buibl ©3MEHUNBOCTH: HEHACJIEICTBEHHAS U HACIIEACTBEHHAS.

MoaudukanonHas H3MEHYMBOCTb. Ponb cpeabl B (QOpMHpPOBaHMM MOJU(PHUKALMOHHON u3MeHuumBocTH. Hopma peaknum npusHaka.
Bapuarnmonnslii psig u Bapuarmontast kpusasi (B. Moranacen). CBoiicTBa MOAM(PUKAIIMOHHONW N3MEHYHBOCTH.

['enoTunuueckass M3MEeHYMBOCTh. CBOMCTBA T€HOTUIMYECKOW HM3MEHUMBOCTH. Buabl IeHOTMNHYECKONM M3MEHYMBOCTH: KOMOWHATHBHaf,
MyTallOHHasl.

KomOuHaTuBHas ©3MEHUUBOCTh. Mel03 U I0JI0BOII Mpoliecc — 0OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON N3MEHUMBOCTHU B
CO3JIaHMH F€HETHYECKOr0 pa3HooOpas3us B Mpeesiax 0JHOTO BUA.

MyranuonHass ©3MEHYMBOCTh. BHpl MyTanuii: TeHHbIE, XPOMOCOMHBIE, FeHOMHbIE. CIIOHTaHHbIE U MHIYLIMPOBaHHbIE MyTalMH. SnepHble 1
nuTorazMaTuyeckue Myrauud. Comaruyeckue U 1mojioBele MyTanuu. [IpuurHbl BOSHUKHOBEHUSI MyTallUuid. MyTareHsl U UX BIMSIHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKMX psaoB B HacieacTBeHHoM wu3MmeHuuBoctu (H.W. BaBunoB). Buesnepnas
M3MEHYUBOCTb U HACJIEICTBEHHOCTb.

Onuzenemuxa u 3SNUSEHOMUKA, POJb INUSEHEMUUECKUX (YAKMOopos 6 HACIe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS Y
OpP2aHU3MOS.

JdeMoHcTpannmn

Iloprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuubl M cxembl: «Bunel u3MeHUUBOCTHY, «Moan(puKaluoHHAs HW3MEHYMBOCTb», «KoMOWHATHBHAas M3MEHUYMBOCTBY, «Meio3y,
«OnnonorBopeHuey, «I'enernueckre 3aboaeBaHus yeaoBekay, «Buabl MmyTanuii».

OO6opynoBaHue: KHUBbIE U TepOapHbIE SK3EMIUIAPbl KOMHATHBIX pacTeHUi, pUCYHKH ((oTorpaduu) *KMBOTHBIX C Pa3IMYHBIMU BHUJIAMHU
U3MEHYUBOCTH.

JlaGopaTopnasi padora 25 «lccienoBaHue 3aKOHOMEPHOCTEH MOJU(PHUKAIMOHHON HM3MEHYMBOCTH. [locTpoeHue BapHallMOHHOTO psja U
BAPUALIMOHHON KPUBOI».

IMpakTnyeckas pa6ora 26 «Myrauuu y aApo30(duisl (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 14. I'eneTnka yejioBeKka

Kapuomun uenosexa. Medcoynapoonas npozpamma uUccie008aHusi 2eHoma udenogeka. Memoovl u3yueHus 2eHemuKu Yenoexa:
2eneanocudeckuti, OIU3HeYOBbll, YUMOEHEeMUYeCKUll, NONYIAYUOHHO-CMAMUCMUYECKUl, MoaeKyasaApHo-2eHemuyeckui. CoepemenHoe onpeoeneHue
2eHOMUNA: NOJIHO2EHOMHOE CEeKGEHUPOBAHUe, 2eHOMUNUPOBanue, 8 mom uucie ¢ nomowpwio IL[P-ananusza. Hacneocmeennvie 3abonesanus uenogexa.
I'ennvie u xpomocommvie Oonesnu uenosexa. bonesnu ¢ HacneOcmeeHHoOU nPeoOpacnONIONCeHHOCMbIO. 3HaAYeHue MeOUYUHCKOU 2eHemuKu 6
npedomepaujeHuy U jledeHuu 2eHemudeckux 3abonesanuil yenoeexa. Meouko-cenemuueckoe koncynbmupoganue. Cmeonosvie knemxu. Ilonsamue
«2eHemuuecKo2o 2py3a». dmuuecKue acnekmsvl UCC1e008aHUl 8 001ACMU PeOaKMUpPOSanUs 2eHOMA U CIBON06bIX KIENOK.

['eneTnueckue (GakTOpbl MOBBIIICHHONH YYyBCTBUTEIBHOCTH YeNlOBeKa K (PU3MYECKOMY U XMMHUYECKOMY 3arpsS3HEHHUIO OKPY)KAIOLIEH cpesibl.
['eneTnveckast mpeapaconoKEHHOCTh YeJIOBEKA K MATOJIOTHSIM.




JleMoHCTpanuu

Tabmue! u cxeMbl: «Kapuorum yenoBekay, «MeToabl U3yueHUsl TeHETUKU YelloBeKay, «I eHeTnueckue 3a001€BaHNS YEIIOBEKay.

IpakTnyeckas padora 27 «CocraBieHre U aHAIN3 POJOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanus u cenekuus. 3apoxaeHue celekuuu u gomectukanuu. Yuenue H. V. BaBuioBa o LleHTpax mpoHCX0XaAeHUS 1 MHOTO0Opasus
KYJIbTYPHBIX pacTeHHid. Poiib cenekiuu B CO3JJaHiH COPTOB PacTEHHUI U Mopo *UBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKHUX PSIIOB B
HacyencTBeHHoW n3meHunBocty H. 1. BaBunoBa, ero 3HaueHue AJis CEIEKIIMOHHON pabOTHI.

Metoapl ceneKImoHHOM padoThl. MICKyCcCTBEHHBIM OTOOP: MAacCOBBIA M MHJIMBHAYAIbHBIA. DTarbl KOMOMHAITMOHHOW cenekiuu. Vcnbeitanue
MIPOU3BOIUTEINICH IO TOTOMCTBY. OTOOP IO TEHOTHITY C IIOMOIIBIO OIIEHKH ()EHOTHIIA TOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ oMotk ananu3a JJHK.

Hckyccmeennulti mymaeene3 Kak mMemoo CelekyuoHHou pabomul. PaouayuouHvlll u XUMUHECKUll MymazeHe3 KAK UCMOYHUK MYMayuil y
KYIbMYPHLIX opm opeanuzmos. Hcnonvb3o6anue 2eHOMHO20 PeOaKmuposanus u memooos pexombunanmuvix JHK O0ns nonyuenus ucxooHozo
Mamepuana 0ns celekyuu.

[Tonyyenue mnonumiounoB. BuyrpuBumoBas rubpummsanus. bBiau3KopoJICTBEHHOE CKpelnuBaHue, Wi WHOpumuHr. HepojactBeHHOe
CKpelllMBaHue, UK ayTOpuauHr. ['eTepo3uc u ero nmpuuuHsl. Vcmnonbp3oBanue rereposuca B cenekuud. Otnanéunas rubpuauszanus. [Ipeogonenue
OecIIo st MEKBHUIOBBIX THOPHIOB. JlOCTIKEHUS CENIEKIIMHA PACTCHUN U )KUBOTHBIX. «3e1éHAs pesontoyusy.

CoxpaHeHue U U3yYeHHE TeHETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUN M MX JUKHX POAMYEH NJIsl CO3/IaHUS HOBBIX COPTOB U THMOPUIIOB
CEJIbCKOXO3SICTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u Ynpagienue 2eHemudecKuUMu pecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEJIAX VIVHUIEHUS CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, JTUHULL U KPOCCO8, 8 MOM HUCLEe C NPUMEHEHUEM COBPeMEeHHbIX Memo0o08
HAYYHBIX UCCTIe008AHULL, NEPeO08blX UOeli U NEPCHEKMUBHBIX MEXHOLO2UL.

JleMoHCTpanuu

[optpetsr: H. U. BaBunog, 1. B. Muuypun, I'. JI. Kapnieuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «LIeHTPBI IPOUCXOXKICHHSI U MHOTOOOpa3usl KyJIbTYPHBIX pacTEHUI», «3aKOH TOMOJIOTHYECKUX PAOB B HACIEICTBEHHOM
M3MEHYUBOCTHY, «MeTobl cenekiuny, «OTnanéHnas ruopuan3anus», «MyTareHesy.

JlabopaTopnasi pa6ora 28 «l3yueHue cOpTOB KyIbTYPHBIX PACTEHUI U OPOJ JOMALIHUX KUBOTHBIX).

JlaGopaTopHnas padora 29«/I3yyeHre METOHOB CENIEKIIUU PACTCHUII.

IpakTnyeckas padora 30 «[IpuBuBKa pacTeHUID».

IOkckypcusi KOCHOBHbIE METOJbl M JOCTHKEHHUS CENEKIUU PACTEeHUH M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATEIBHBINA YUACTOK, B TEIUTMYHOE XO3SHUCTBO, B 1a00OPATOPHUIO arpOYHUBEPCUTETA U HAYTHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsi O0HO0JIOTUA

OOBEKTHI, UCMONb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIC KYJIBTYPHI, MUKPOOPTAaHU3MBI, UX XapaKTepUCTHKA. TpaJullMOHHAS
OMOTEXHOJIOTHS:  XJIeOOleueHne, TIOJYYeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB, BUHOAenue. MukpoOuomornueckuii  cuHTe3.  OOBEKTHI
MUKpPOOHONIOTHYeCKUX TexHomorui. [Ipon3BoacTBoO OenKka, aMUHOKUCIIOT U BUTAMHHOB.




Co3pnanue TeXHOJOTUNA U HHCTPYMEHTOB LI€JICHANIPABICHHOTO U3MEHEHHUS U KOHCTPYUPOBAHUS T€HOMOB C IIE€JIbIO MOTYUYEHUsI OPTaHU3MOB U MX
KOMITOHEHTOB, COJIEpKAIIUX HE BCTPEUAOLIUECs B IPUPOJIe OMOCUHTETUYECKUE TYTH.

Knerounass wmmxeHepusi. MeToasl KyAbTypbl KJIETOK M TKaHEH pacTeHMH M >KUBOTHBIX. KpumoOGanku. ComaTmueckas ruOpuan3anust |
coMaTtuyeckuii smOpuoreHes. lcmonb3oBaHHe TaliOMIOB B CEJNEKIUH pacTeHuid. [lonyuenue MoHOKIOHANbHBLIX aHmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJIUKTOHATbHLIX anmumen 6 meoduyune. VICKycCTBEHHOE OIIOJOTBOpEHHE. PEeKOHCTpyKLMs AWLEKIETOK M KJIOHUPOBaHUE
KUBOTHBIX. MeTO TpaHCIUIAaHTAlMU siIep KIETOK. TexHonocuu  0300po6nenus, KVIbMUBUPOBAHUS U  MUKDOKIOHAILHOZO — DASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KVAbMYP.

XpoMocoMHass U reHHas MHKeHepHs. VIckyccTBeHHbIM cuHTe3 reHa M KoHcTpyupoBanue pekomOuHantHeix JHK. Cozoanue mpanceennvix
opeanu3mos. JIoCTHKEHUs ¥ TIEPCIIEKTUBBI XPOMOCOMHOM U TCHHON MH)KEHEPHH. DKOJIOTUIECKUE H ATUIECKHUE MPOOIeMbl TCHHON HH)KEHEPHH.

Menununckue 6unorexnosorun. [loctreHomuas mudporas meauimaa. [1IP-auarnoctuka. MeTtaboIOMHBIN aHAIM3, TCHOLICHTPUYCCKUN aHAJTN3
IIPOTEOMA YEJIOBEKA JUIsl OLIEHKH COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHue CTBONOBBIX KieTOK. TapreTHas Tepanus paka. 3D-Omonn:keHepusi 1Jist
Pa3padoTKu (PyHIAMEHTAJIbHBIX OCHOB MEJIMUMHCKHUX TEXHOJOTHH, CO3IaHUsl KOMILJIEKCHBIX TKAHEH COYeTAHHEM TEeXHOJIOTMH TPEXMEPHOIro
OnonpuHTHHIA U ckagdoIMHra 1JI5 pellieHus 32124 MePCOHATU3UPOBAHHOM MeIUIIUHBI.

Coznlanue BEKTOPHBIX BAaKILMH C LEJIbI0 oOecrieueHuss KOMOMHUPOBAHHOM 3amMThl OT Bo3Oyauteneit OPBU, ycraHoBieHHE MOJIEKYISIPHBIX
MexaHu3MoB QyHknuonupoBanus PHK-coxepxkamux BUpYCOB, BBI3BIBAIOIIMX 0CO00 OIMACHBIC 3a00JICBaHUS YSJIOBEKA U )KHBOTHBIX.

JdeMoHcTpannmn

Tabmuiel U cxeMbl: «VICroIb30BaHNEe MUKPOOPTaHU3MOB B IPOMBIIIIIICHHOM TIPOU3BOACTBEY, «KileTouHas wHxeHepus», «[ CHHAsT HHKCHEPHUSD».

Jla6opaTopnasi pa6ora 31 «/3ydyeHne o0bEKTOB OMOTEXHOIOTHUIY.

IpakTnyeckas padora 32 «[lomydeHne MOJTOYHOKUCIBIX TPOITYKTOBY.

Ikckypeust «bUOTeXHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE TPOU3BOJICTBO)».

2. [lnanupyemble pe3yJbTaThl OCBOEHUSI YUeOHOT0 MpeaMeTa
B pesynprate mzyuenus Ouonoruu B 10 kiacce y oOyuaromierocs OyAayT cpoOpMUpPOBaHbI JUYHOCTHBIC, METalpeIMETHbIe U TpeaMETHBIC
pe3ynbrathl, o0ecneunBaromue BoimoaHeHrne @I'OC COO u ero ycnemHoe najibHeiee oOpa3oBaHue.
JIMUHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yIbTaTaM OCBOCHHS 00YJarOITUMUCS ITPOTpaMM CPEIHETO O0IIero 00pa30BaHUs: JIHYHOCTHEBIE,
MeTaIpeAMETHBIE U IPEAMETHBIE.

B cTpykType JAMYHOCTHBIX pe3yJabTATOB OCBOCHHUS TMPOTPAMMBI 1O OHOJOTMM BBIIETEHBI CIIEAYIONINE COCTABISIONINE: OCO3HAHHE
O0yYaIOIUMUCS POCCUICKON TpakJaHCKOM HASHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOIPEACNECHUIO0, Haiuyue
Momusayuu X OOy4eHUIO0 OWOJIOTHH, yeleHanpasieHnoe pazeumue BHYTPEHHUX YOEXJAEHWH JHMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAJAUIIUNA PA3BUTHUS OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUYAIONTNXCS PYKOBOJCTBOBATHCS B CBOCH JESTEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ yCTAaHOBKaMH, MPHUCYIIMMH CHCTeME OHOJIOTUYECKOTro  00Opa3oBaHUs, Haluuue  NpagoCcO3HAHUs FKOJIOTHUECKON
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TSI U CTPOUTD KU3HEHHBIC MIJIaHbI.




JIMYHOCTHBIE PE3YNbTAaThl OCBOCHMS IMPOTPaMMbl MO OWOJIOTHH JIOCTUTAIOTCS B EIMHCTBE yYEOHOM W BOCIUTATEIBHON JAEATEIBHOCTH B
COOTBETCTBUHM C TPAAUIMOHHBIMU POCCUMCKHMH COIIMOKYJIbTYPHBIMU, UCTOPHUUYECKHMMH M JIyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, NMPUHSTHIMU B
o0IIecTBe MpaBUiIaMU U HOPMAaMH TIOBEJICHUSI M CIIOCOOCTBYIOT MPOIIecCaM CaMOTIO3HAHWSI, CAMOBOCITUTAHMS M CAMOPA3BUTHS, PA3BUTHsSI BHYTPCHHEH
MO3UIUHU JINYHOCTH, MATPUOTH3MA M YBAXKEHHUS K 3aKOHY U IPaBOIMOPSAIKY, UEIOBEKY TpyJda M CTaplIeMy IOKOJIEHUIO, B3aMMHOIO YBa)KEHUS,
OepeXKHOTO OTHOIICHHS K KYJbTYPHOMY HACIICIUIO U TPATUIUSM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepainuu, mpupoae U OKPYKAFOIICH
cpene.

JIMuyHOCTHBIE PE3YNbTaThl OCBOCHHS Yy4eOHOro mnpenMmera «bBHONOTHS» MOKHBI OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UILIMEH JTUUYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YO XK ICHUIH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pacCHIMPEHUE >KMU3HEHHOTO OMBITA W OMBITA JEATEIBHOCTH B IPOIECCE
pealin3aly OCHOBHBIX HAIIPABIIEHUH BOCIIUTATEIbHON AESITEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAXKJAHCKOM MO3UIINK 00YUYaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM MEATENBHOCTH MPH CO3JAHUM Y4YEOHBIX IMPOEKTOB, PEUICHUH Yy4eOHBIX M TO3HABATENbHBIX 3a/ad,
BBIITOJITHEHUH OMOIOTMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIUIO MO OTHOLICHHIO K SIBJICHHUSIM COBPEMEHHOM KM3HU U OOBACHATSH €€;

YMCHHEC YYUTHIBATH B CBOUX [lef/'ICTBI/I?IX HCO6XOILI/IMOCTI) KOHCTPYKTUBHOI'O BSaHMOILefICTBHﬂ JHOI{GI\/JI C pa3sHbIMU y6e)KIIeHI/I$IMI/I, KYJIbTYPHBIMHA
LEHHOCTSAMHU U COLUATBHBIM MOJOKEHUEM;

TOTOBHOCTb K COTPYAHHUUYCCTBY B IIPOLECCE COBMCCTHOI'O BBIIIOJIHCHUA y‘-I€6HBIX, IIO3HABATCIIbHBIX MW HCCJICIOBATCIbCKUX 3a/aay,
YBOKUTEIHHOTO OTHOLIEHHSI K MHEHHUIO ONITIOHEHTOB MPHU O0CYKICHUH CIIOPHBIX BOIIPOCOB OMOIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUICKON TpaKIaHCKOW MICHTHUYHOCTH, NAaTPUOTH3MA, YBAXEHHSI K CBOEMY HapoAay, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoii, ropioctu 3a cBO# Kpai, cBOr0 PoauHy, CBOM S3bIK M KYJIBTYPY, IPOILIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

ONEHHOCTHOC OTHOIICHUE K IMTPUPOAHOMY HACJICAUIO U MMAaMATHHUKAM IMPUPOJAbI, JOCTUKCHUAM Poccum B HAyKe€, UCKYCCTBEC, CIIOPTC, TCXHOJIOIUAX,
TpyZe;

CHOCOOHOCTD OLICHUBATh BKJIa[ pOCCI/II\/’ICKI/IX y‘-IéHI:IX B CTAHOBJICHUC W PA3BUTHUC 6I/IOJ'IOFI/II/I, MOHUMAaHUs 3HAYEHWS OWOJIOTMH B ITO3HAHUU
3aKOHOB TIPUPO/IBI, B )KU3HU YE€TIOBEKA M COBPEMEHHOTO O0IIIECTBa;

uaeiHas yoexx 1€HHOCTh, TOTOBHOCTH K CITYXEHHUIO 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;

CHOCOOHOCTD OIICHUBATHb CUTYyallUIO U IPUHUMAThL OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACh HAa MOPAJIBHO-HPABCTBCHHBIC HOPMEBI 1 ICHHOCTH,



OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISIM, CO3JaHHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO NPHUHATHS IIEHHOCTEH CEMEWHOW >KM3HU B
COOTBETCTBHUH C TPaauLIUAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPy, OOIIECTBEHHBIX
OTHOIIICHHH;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOBI U €€ LIECHHOCTH;

TOTOBHOCTH K CAMOBBIPAXEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE MTPOSIBIIATH KaueCTBAa TBOPUYECKOM JINYHOCTH;

5) ¢pu3nyecKkoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOIHOHAJIBLHOTO 0J1ar0MOJIYYHsI:

MOHUMaHWE W peajn3anus 3J0pOBOro M Oe30macHOro oOpas3a JKM3HU (370pOBOE NMUTAHHME, COOJIOJICHHE TMTMEHHMYECKHX IPaBUI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHSITUI U OTIbIXA, PETyJsApHas (Gu3ndeckas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHUMaHWE IIEHHOCTH TMPaBUJ HHAUBUAYATHLHOTO M KOJUICKTUBHOTO O€30MaCHOTO MOBEACHUS B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU
JIIOJICH;

OCO3HAHUE MOCJICICTBUM U HETIPUSATUS BPEIHBIX MIPUBBIYEK (YIIOTPEOIEHUS aTKOT0JIsl, HAPKOTHUKOB, KYpEHUSs);

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTB K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYIOIO0HE;

TOTOBHOCTh K aKTHUBHOH JEATEIHOCTH TEXHOJOTHYECKONW M COLMAIBLHON HAINpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATH, IJIAHUPOBATH H
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JCSITEIBHOCTD;

UHTEpEC K pa3iuuHbiM cdepaM MNpodecCHOHATBHONU NeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oyaymiedl mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 1EIecO00pa3HOe OTHOIICHHE K MPUPOIE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIICHUE YPOBHS AKOJOTUYECKON KYJIBTYPBI: IPUOOPETEHNE OIbITA INIAHUPOBAHUS TTOCTYIKOB M OLIEHKH MX BO3MOXHBIX TOCIEICTBUN IS
OKpY’KaloIllel Cpepl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCTIOIB30BaTh MPUOOpPETaeMbIe TPU U3YUCHUH OUOJIOTUHU 3HAHUS U YMEHUS MPH PEIICHUH MIPOOJIeM, CBI3aHHBIX C paIllMOHATBLHBIM
MIPUPOJIOTIONB30BaHUEM (COOTIOZICHUE TIPABWII TIOBEJEHUSI B MPUPOJIE, HANIPABICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMAax, OXPaHy BHJIOB,
aKocHUCTeM, Orochepsl);

aKTHBHOE HEMNPUIATHE JEUCTBUH, NPHHOCAIIMX BPEA OKpYXKAIOUEH MTPUPOJHON cpelne, yMEHHE TPOTHO3UPOBATh HEOJIArOmpHsITHBIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMbIX JI€UCTBUI U TPEeIOTBpallaTh UX;



HAJINYUC PA3BUTOI0 3KOJIOTMYCCKOr0 MBINUICHUA, 9KOJOTHYECKOM KYJbTYPbI, OIIbITa ACATCIbHOCTU 9KOJIOTHUECKOM HaIlpaBJICHHOCTHU, YMCHU
PYKOBOJICTBOBATbCSI UMHU B I03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAJIbHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTHUECKOW IEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOLIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO
Ha JIMaJiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIHCKOM KYJbTYPBI KaK CpCACTBaA BSaHMOﬂeﬁCTBHH MCKAY JJIOAbMU W ITO3HAHUWA MHPA,

NOHUMaHue cneuu(uky OMOJOrMM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMUPOBAHMM PAlMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU
[EJIOCTHOTO MPECTAaBICHHUS 00 OKPYXAIOIEM MHUPE KaK O €IHMHCTBE NMPHUPOJIbI, YeTOBEKa M OOIIeCTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

y6€)I(IIéHHOCTI) B 3HAYMMOCTH OHOJIOTHH JIIsL COBpCMeHHOﬁ OUBHUJIN3allUN: o0ecrieueHns1 HOBOT'O YPOBHA pPasBUTUA MCAULUHBI, CO3JJaHUC
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PEeCypCHbIe MPOOJIeMbl pPa3BUTHS YEJIOBEYECTBA, IIOMCKA IMyTeH BBIXOAA M3 TIJI0OAIBHBIX
9KOJIOTMUECKUX Mpo0jeM U oOecredeHus Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAallMOHAIBHOMY HCIOJB30BAHUIO IPUPOJIHBIX PECYpCOB H
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aNHTCPCCOBAHHOCTL B MMOJTYYCHUU OHMOJIOTMYECKHUX 3HAHUN B OEJIAX ITOBBIILICHUSA O6HI€I71 KYJbTYPBHI, eCTCCTBCHHO-HaquOﬁ T'paMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAJILHON I'PaMOTHOCTH 00yUaromuxcs, GopMupyeMoil npu u3ydyeHuu OHoJIOTuy;

MMOHUMAHHUEC CYHIHOCTHU MCTOAOB ITO3HAHUA, HUCIIOJIB3YCMbIX B €CTCCTBCHHLIX HAaYKaX, CHOCOOHOCTH HCIOJb30BaTh IMOJIy4aCMbIC 3HAaHUA JIA
aHaJIM3a U OOBACHEHMS SBJICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOIAIMX B HEM M3MEHEHUH, yMEHUE AenaTb 00OCHOBAaHHbBIE 3aKJIIOUEHHsS] Ha OCHOBE
HAay4YHBIX q)aKTOB H UMCIOIIUXCA TAHHBIX C EJIbIO MOJYYCHHA TOCTOBECPHBIX BBHIBOIOB,

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIsl pellIeHHs TPOOJIeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHHE I€CHHOCTHU Hay‘IHOI\/’I ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATh NPOCKTHYIO U UCCICAOBATCIILCKYIO JCATCIbHOCTh HHAUBHUAYAJIbHO U
B IpYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHI0 U caMO0Opa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUH MO OMOJIOTHUHU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeameTHble pe3ynbTaThl OCBOCHUS yU4eOHOTro npeamera «broiaorusy» BKIIOYAOT: 3HaYUMBbIe JUIs GOPMUPOBAHMSI MUPOBO33PEHNUS
00yyaroIuXcsi MeXANCIUIIIMHAPHBIE (MEXIPEAMETHbIE) 001IEHAyYHbIE TOHITHS, OTPaXKaroIINe ETOCTHOCTh HayYHOU KapTUHBI MUPA U CHEHUPUKY
METOIOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, ABJICHHE, POLIECC, CUCTEMA, HAyYHBIN (aKT, MPUHLUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHNe, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHe); YHUBEpcaIbHble yueOHbIE 1eHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, PETYIISITHBHEIE), oOecieunBaromue GopMupoBaHue GyHKIIMOHATBHON I'PAMOTHOCTH U COLIHATBHOM
KOMITETEHIIMH 00Y4aroINXCsl; CHOCOOHOCTh 00YYarOIIMXCsl UCIOIb30BaTh OCBOCHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33pEHUECKHE 3HAHUS U
YHUBEpCaJbHbIC YUeOHbIE IEHCTBHS B TO3HABATEIBHOM U COLMAIEHON MPAKTHKE.



B pesynbprare m3ydeHuss OMONOTMM Ha YpPOBHE CpEIHEro o0miero odpa3zoBaHMs Yy oOydyaromerocss OyayT cpOpMHUpOBaHBI MO3HABATEIbHBIE
YHUBEpCaJIbHbIC yueOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIC yHUBEpCaJIbHbIC ydeOHBbIC NEHCTBUS, PEryJIATHBHBIC YHHBEPCAIbHBIE Y4eOHBIC JCHCTBHS,
COBMECTHas JAEATEIbHOCTb.

MeranpenmeTHbie pe3yIbTaThl OCBOSHHS IIPOTPAMMBI CPEAHEro 00IIero 00pa3oBaHusl JOIKHBI OTPaXKaTh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATE/IbHBIMU /ICHiCTBUSIMH

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUN MPHEMBI JIOTUYECKOTO MBINUICHUS (aHanW3a, CUHTE3a, CpaBHEHHs, Kiaccudukaiuu, o000IeHus),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBIACTATH UX XapaKTepHbIe IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSMU);

ONPEAEIIATh UEIU EITEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPHUH UX JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAaThl AEATEIBHOCTH C TOCTABICHHBIMHU
LETISIMU;

UCIIOJIb30BaTh OMOJIOTHYSCKHUE TTOHITHS TSl OObSICHEHUS (DAKTOB U SIBJICHHI KUBOH MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, [0 AaHAJOTHUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHHS,

MPUMEHSTh CXEMHO-MOJIEJIbHbIC CPECTBA JJIsl IPE/ICTABICHHSI CYIIIECTBEHHBIX CBSI3eH U OTHOIICHUN B M3Y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a
TaK)Ke IPOTUBOPEUYHI PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IJIaH PEHICHUS IPOOIEMbI C YIETOM aHATN3a UMEIOLINXCA MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JIEATEIIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM IESITEILHOCTH;

KOOPJMHHUPOBATH U BBHITIOIHATH pabOTy B YCIOBUSAX pPeaIbHOT0, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIEI0BATEIbLCKHE TeHCTBUS:

BIIAJICTh HABBIKAMU Y4€OHO-MCCIIEI0BATENLCKOM U MMPOSKTHOM JACSITEIIbHOCTH, HABBIKAMH pa3pelnieHus npooaeM, CHoCOOHOCTHIO U TOTOBHOCTHIO
K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS MPAKTUUYECKHX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

WCIIOJIH30BaTh PA3JIMYHBIE BHJBI JIEATEILHOCTH IO TMOJYyYEHHUIO HOBOTO 3HAHHWSA, €r0 MHTEPIIPETaIluu, MPeoOpa3OBaHUI0 M MPUMEHEHHUIO B
y4eOHBIX CUTYAIHsIX, B TOM YHCIIE MPU CO3aHUN YUYEOHBIX U COIIMATBHBIX IPOEKTOB;

(GhopMHUPOBATH HAYYHBIN TUII MBIIIUICHHS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOUYEBBIMU TTOHATHSIMU U METO/IaMH;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEeNbHOMN IEATEILHOCTH U )KU3HEHHBIX CUTYAITUIX;

BBISIBIIATh TIPUYHMHHO-CJICJICTBEHHBIC CBSI3WM M aKTyaJIM3UPOBAaTh 3ajady, BBIJBUTATh TUIMOTE3y €€ pEIIeHUs, HaXOJIWUTh apTyMEHTHI IS
JTI0Ka3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH MOJTYYCHHBIE B XOJ€ PEUICHUS 3aa4 Pe3yJIbTaThl, KPUTHYECKHA OLEHUBATh UX JIOCTOBEPHOCTD, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHHBATh IPUOOPETEHHBIN OIIBIT;



OCYILECTBIISATH II€JICHANIPABICHHBII IMOMCK MEPEHOCA CPECTB U CIIOCOOO0B JeHCTBUS B MPO(PECCHOHANBHYIO CPENy;

YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE UJEH, NpeagaraTb OpUrMHalbHbIE MOJIXOAbI U PELIEHUs, CTaBUTh MPOOJIEMBbl U 3a/1au, JOIYCKAIOUIME aJbTepPHATHBHbIC
peuienus.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3MUYHBIX MCTOYHUKAX HH(pOpMaruu (TekcTe y4eOHOro mocoOusi, HaAydHO-TOMYJSPHOHN JMTEpaType, OMOJOTHYECKUX
CJIOBapsAX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHeTe), aHAIM3UpOBaTh MHPOPMALIUIO Pa3IMYHBIX BUAOB U (hOpM IpesCTaBIICH s,
KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

(GopMynHupoBaTh 3ampockl U IMPUMEHATh pa3IMYHbIE METOAbI IPU TOUCKE U OTOOpe OnoJorMueckod MHPOpMaLuu, HEOOXOIUMOW JUIs
BBIITOJIHCHU L y‘~I€6HI)IX 3aJa4,

npuoOpeTaTh OIBIT  UCHOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYpy aKTHBHOIO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITEJIbHO BbIOMPATh ONTUMaNbHYIO (OpMy HpeicTaBiIeHUs Ouonorndeckoi uHdopmanuu (cxemsl, rpaduky, AUarpaMmbl, TaOIULBL,
PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAay4yHBIN SI3bIK B KaueCTBE CPEJCTBa Ipu paboTe ¢ Ouojoruyeckoi MH(oOpManuei: NpuMeHsITh XUMUYECKUe, GU3NYecKue U
MaTeMaTHYeCKHe 3HAKU U CUMBOJIBI, (OPMYIIbI, a00peBUaTypy, HOMEHKIIATYPY, UCIIOJIBb30BaTh ¥ MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA
HarJsIHOCTH;

BJIaACTb HABbIKaAMHU paCliO3HaBaHHWA U 3allIMThI I/IH(l)OpMaIII/II/I, I/IH(l)OpMaIII/IOHHOI\/'I 0€30MMacCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTMBHO y4acTBOBAaTh B JUAJIOTe WM JUCKYCCHM IO CYIIECTBY OOCYKIaeMOMl TeMbl
(YMGHI/IC 3a1aBaTb BOIPOCHI, BBICKA3bIBATh CYXKJACHUSA OTHOCUTCIIBHO BBIITOJTHCHHA npezmaraeMoﬁ 3aaa4yu, YYUTBIBATb MHTCPECHI U COTJIACOBAHHOCTH
MO3ULMN APYIUX YYACTHUKOB TUAJIOTa UM TUCKYCCHUH);

pacrio3HaBaThb HeBCp6aHBHBIC CpeacTBa O6HI€HI/I${, IIOHUMATb 3HAYCHUC COUHAJIBHBIX 3HAKOB, MPCAINIOCHIIOK BO3HHKHOBCHHA KOH(l)J'II/IKTHBIX
CUTYyallUi, yMETb CMST4YaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIAACTH pa3JIMUHBIMU crocobamu 06III€HI/I$I n BSaHMOHeﬁCTBHﬂ, IMIOHUMAaTb HAMCPCHUSA IPYyTrux J'IIOI[GI\/'I, MMPOABJIATE YBAXKUTCIIbHOC OTHOILICHUEC K
cobeceIHUKY M B KOPPEKTHOH opme HopMyIHpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOThl MpU peUIeHUH OMOJIOrHYecKoi MpolaeMbl, 000CHOBBIBATH
HE00X0AUMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOAEHCTBHS MPH PELLICHUH yueOHOI 3a1auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBUH C YU4ETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH KaXJI0T0 UjeHa KOJUICKTHBA;



MPUHUMATh LEJU COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH AEHCTBUS MO €€ TOCTUKEHUIO: COCTABIIATh IUIAH JECUCTBUM,
pacrpenessTh POy ¢ y46TOM MHEHHI Y9aCTHHKOB, OOCY)K/IATh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHUBAThH KAYECTBO CBOETO BKJIA/Ia M KAKIOTO YIACTHHKA KOMAHIbI B OOIIHI PE3yIIbTAT MO pa3pabOTaHHBIM KPHUTEPHSIM;

HpeyIaraTb HOBbIC IPOCKTHI, OLCHUBATH UCH C MIO3ULUH HOBH3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOI 3HAUMMOCTH;

OCYHWICCTBIATL MO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, MPOABIIATL TBOPUCCTBO U BOO6pa)KeHI/Ie, 6BITB
UHULMATHBHBIM.

OBJia/ileHNe YHUBEPCAIbLHBIMH PEryJIiTHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3amusi:

HUCIIOJIB30BAaTh 6I/IOHOFI/I‘-IGCKI/IC 3HaAHUA IJ11 BBISABJICHUSA HpOGHeM " UX PCIICHHUA B )KU3HCHHBIX U y‘-I€6HBIX CUTyaluiX,

BBIOMPATh HA OCHOBE OMOJOTMYCCKUX 3HAHUIA 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKHM B CBOMX JCHCTBHSIX M ITOCTYIKAX [0 OTHOLICHHUIO K JKUBOM
HPUPOJIE, CBOEMY 370POBbBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLICCTBISITh MMO3HABATEIILHYIO ACATEIbHOCTD, BBISABIATH MPOOJIEMBI, CTABUTh M (HOPMYJIMPOBATH COOCTBCHHBIC 3a/1a4d B
O6pa30BaTeJIBHOﬁ ACATCIIbHOCTU W )KU3HCHHBIX CUTYalHAX

CaMOCTOSITENIFHO COCTABJISATH IUIaH PELICHHs IPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEIIOUTCHHIA;

JaBaTb OUCHKY HOBBIM CUTYyaAllUAM,

pacIIMPSTh paMKU Y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX [IPEANOYTCHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W NPOSBICHUIO IIMPOKOW SPYIUIIMM B pPa3HbIX OO0JACTAX 3HAHUM, TMOCTOSIHHO NOBBILIATH CBOMU
00pa3oBaTeNbHbIN 1 KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OL[CHKY HOBBIM CHTYaI[HsIM, BHOCHTh KOPPEKTHBBI B JICITEIILHOCTD, OLICHUBATH COOTBETCTBHE PE3YIIBTATOB LIEISIM;

BJIAACTh HABBIKaAMU O3HaBaTEeIbHOU pe(l)HeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX I[CI\/'ICTBI/II\/JI N MBICIUTCIIBHBIX MPOUCCCOB, UX PE3YJILTATOB U
OCHOBAaHWUIA, HCIOJIb30BaTh MPHEMBI peIICKCHH /ISl OLICHKU CUTYAIMH, BEIOOPA BEPHOTO PELIICHHS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATDb PCHICHUA 110 UX CHUIKCHUIO,

IPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX TIPH aHAIU3E PE3YIbTATOB IESTSILHOCTH;

3) npunsiTHE CeOs M APYIrUX:

HNPUHUMATH Ce0sl, TOHUMAsi CBOM HEJJOCTATKH M JIOCTOWHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKHY;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH APYTOTO YETOBEKa.

NPEAMETHBIE PE3YJIBTATHI



[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COAepkKaHUs yueOHoro nmpeamera «buonorus» Ha yriayOnéHHOM ypOBHE OPUEHTUPOBAHBI Ha 0OecrieueHne
npodunsHOro 00ydeHus ooydaromumxcs 6uojaorui. OHU BKIIIOYAIOT: CHEU(pUUEecKHe st OMOJIOTUN HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IeHCTBUI
110 OCBOCHHIO, MHTEPIPETALUU 1 TPE0OPa30BAHUIO 3HAHUH, BUABI IEATEIBHOCTH I10 MOJyYSCHUIO HOBBIX 3HAHUI U UX IPUMEHEHHUIO B PA3TUYHBIX
yueOHBIX, a TAK)KE B PeaIbHBIX )KU3HEHHBIX CUTyalusX. [IpemMeTHbIe pe3ynbTaThl MpeACTaBIEHBI [0 r0/1aM U3y4eHUS.

IIpenmeTHble pe3yJibTaThl 0OCBOeHHS yueOHOro npeamera «buonorus» B /0 kiacce H0JKHBI OTPAKAThH:

c(OpPMHPOBAHHOCTh 3HAHWI O MECTE M POJIM OHUOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B (POPMHUPOBAHMM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpAa, B MIO3HAHUM 3aKOHOB MPHUPOJIBl U PEUICHUH NPOOJIEeM PALMOHATIBHOIO MPUPOAOIOIb30BAHUS, O BKIAJE POCCUNCKUX U 3apyOEkKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHMH, KOTOpasi BKIIOYAET: OCHOBOIIOJAraroIiyue OnoJoruueckue TepMUHbI U MOHATHSA (KU3Hb, KIIETKA,
OpraHu3M, MeTabOoJIu3M, TOMEOCTa3, CaMOPETyJIsALUs, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE), OMOJIOT MUECKHE
teopun (knetounas Teopus T. llIBanna, M. llneiinena, P. BupxoBa, xpomocoMHasi Teopusi Hacienctsennoctu T. Moprana), yuenus (H. . BaBunosa
— 0 IEHTpPax MHOT000pa3usi W MPOUCXOXKICHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpAa3us IMOTOMKOB MEPBOTO MOKOJCHUS, PACHICTIIICHHUS,
YHUCTOThI FaMeT, HE3aBUCUMOI0 HacienoBaHus I'. MeHens, roMoJIorn4eckux psaoB B HacieAcTBeHHONW u3MeHunBoctu H. 1. BaBunosa), npuHLIKIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHM HAy4HOI'O I1O3HAHMS, HCIOJIb3YyEMBIX B OHOJOIMYECKMX HCCIICOBAHUAX JKUBBIX OOBEKTOB (OMUCAHHE,
U3MepeHue, HaOJI0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIIENATH CYIIECTBEHHBIE IIPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U SyKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHHU3MOB, B
TOM yuciie 0akTepuil, rpu0OB, PaCTEHUM, )KUBOTHBIX U YEJIOBEKAa, CTPOEHHUSI OPTaHOB M CUCTEM OPraHOB PAacTEHUil, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB
KHU3HEJIEATETbHOCTH, MPOTEKAIOIUX B OPraHU3Max PacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTMUYECKUX MPOIECCOB: 0OOMEHa BeIIecTB (MEeTabonu3M),
MIPEBPALICHUS SHEPTUH, OpPOKEHUS, aBTOTPO(HOr0 U reTepoTpo(HOro TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, ME03a, raMeTOreHe3a,
SMOpHOreHe3a, MoCcTIMOPHOHAIBHOIO Pa3BUTHS, PAa3MHOXKEHMsI, WHIMBHYaJIbHOIO pPa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBUS T'EHOB,
reTepos3uca, HCKyCCTBEHHOT0 0TO0pa;

YMEHHUE YCTaHaBIUBAaTh B3aMMOCBSI3U MEX/Y OpraHOMJAAaMHU KJIETKU U UX (QYHKIMSIMHU, CTPOCHUEM KIIETOK Pa3HBIX TKaHeW M MX (YHKIMIMH,
MEX/1y OpraHaMH M CUCTEMaMU OpraHOB y PAaCTEHHM, )KUBOTHBIX M YEJIOBEKA U UX (QYHKIUSAMHU, MEXKYy CUCTEMaMU OPraHOB U UX (PYHKUIHSIMU, MEXKIY
JTarnaMy OOMEHa BELIECTB, JTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX LUKIOB OPraHW3MOB, 3TallaMM 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM HU
¢deHotunom, peHoTunoM u pakTopaMu cCpesibl OOUTAHUS;

YMEHHME BBIABIATH OTIMYNUTEIbHBIE IIPU3HAKH JKUBBIX CUCTEM, B TOM UHCIIE PACTEHUH, )KUBOTHBIX U YEJIOBEKA,

YMEHHME HCIOIb30BaTh COOTBETCTBYIOIIME apryMEHThl, OHOJOTMYECKYI0 TEPMHUHOJOTHMI0O M CHMBOJHUKY JJIsi JOKa3aTelbCTBa POJACTBA
OpPraHMU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;

yYMEHHE pellaTh OMOJOTHYEeCKUe 3a7a4uu, BIABIATH MPUUYUHHO-CIIEACTBEHHBIE CBSA3H MEXAY MCCIEyeMbIMU OMOJIOTHYECKUMHU IMpOLiecCaMu U
SBJICHUSIMH, JI€JIaTh BBIBOJBI ¥ IIPOTHO3bI HA OCHOBAHUY MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINIOJHATH J1a00paTOPHBIE U MPAaKTUYECKHE pabOoThI, COOJI0IaTh MpaBUia Mpu paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pPYI0BAaHUEM;



YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPSATh HMX OJKCIHEPUMEHTATBHBIMU CpEACTBaMH, (OPMYIHPYS Ielb WUCCIEIOBAHUS, AHATU3HPOBATH
MOJTyYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B YU€OHO-HCCIICIOBATEIBCKOW paboTe M0 OMOJIOTUH, SKOJIOTHH U MEIUIIMHE, POBOUMOM Ha 0a3e MIKOJBHBIX HAYYHBIX
OOIIECTB, U IMYOJIUYHO MPEJICTABIIATH MMOJYUYCHHBIC PE3YJIbTAThl HA YUCHHUECKUX KOH(PEPEHIIHSIX;

YMEHHE OICHUBATh ITHUYECKHUE ACMEKTHl COBPEMEHHBIX HMCCIEAOBAHUN B OOJIACTH OMOJOTHMH W MEIUIMHBI (KIOHHPOBAHHE, HUCKYCCTBEHHOE
OILJIOZIOTBOPEHHE, HAMPABICHHOE H3MEHEHUE T'eHOMA U CO3/IaHUE TPAHCTCHHBIX OPTaHH3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BHIOOp Oymyiiel mpodeccnoHabHON AEeITeTbHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SCTBA, MUINEBOW MPOMBINUICHHOCTH, YIIyOIsTh MMO3HABATEIbHBIH MHTEPEC, HAIPABJICHHBIM Ha OCO3HAaHHBIA BHIOOP
COOTBETCTBYIOLIEH Npodeccuu U TMPOJODKCHHE OMOJOTMYECKOro O0pa3oBaHHMs B OpPraHM3alUAX CPEJHEr0 MNPO(PECCHOHATBHOTO W BBICIIETO
oOpa3oBaHus.

3. TemaTuyeckoe MJIAHMPOBAHHE C YKAa3aHHEM KOJIMYECTBA aKaJEMHYECKHX 4YacOB, OTBOAMMBIX Ha OCBOCHHE KaXKJIOM TeMbl yueOHOro mpeaMmeTa,
yueOHOTrO Kypca (B TOM 4YHCIE€ BHEYPOYHOH JEATEIHHOCTH), Y4€OHOTO MOAYNS, W BO3MOXXHOCTH HCIIOJIB30BAaHHS IO 3TOW TEME 3JIEKTPOHHBIX
(unpoBbIX) 00pa3oBaTENBHBIX PECYPCOB, SBISIOMUXCSA y4EeOHO-METOIUYECKUMHU MaTepHajaMH, WCIOJIb3yeMBIMU IJii OOyYeHHsS M BOCHHTAHUS
Pa3IMYHbIX IPYNN MOJIb30BaTENIEH, NMPEICTAaBICHHBIMU B 3JIEKTPOHHOM (LM(POBOM) BUAE U peaMU3yIOLMMU AuaakTuyeckue BozMokHoctd UKT,
CoJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa3oBaHUU

Ne Tema/Pa3znen Koy Yder nporpaMmMbl BOCIIMTAHUSA Ucnoav3oBanne JOP u IOP
/1 €CTBO
JacoB
1 buonorus xak Hayka 1 1.11.,41.2,4.1.3,415,4.1.6,4.1.8,4.1.9, bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
2 JKuBbie cuCcTEMBI U X U3yUYEHHUE 2 1,1.2,1.3,1.4,15,2,3.1.1, 3.1.2, 3.1.3, bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
3 buonorus kieTku 2 3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.1.7, bubanoreka LIOK
4,18,4.194.1.11 https://m.edsoo.ru/7f41cc74
4 XuMu4decKasi OpraHu3aIusl KJISTKH 10 1.1,1.2,1.3,1.4,152,4.1.2,4.1.3,4.1.5,4.1.6, but6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74
5 Crpoenue u GyHKIIUU KIETKH 8 1,1.2,1.3,1.4,15,2,3.1.1, 3.1.2, 3.1.3, but6mmorekxa [IOK
3.143153.16,3.1.75.1,5.25.3,7 https://m.edsoo.ru/7f41cc74
6 OOMeH BelIeCcTB U NMPEBpAIlEHUE SHEPTUU B 9 1.1,1.2,1.3,14,15,2,4.1.2,4.1.3,4.1.5,4.1.6, bubnunorexa LIOK
KJIETKE 4.18,419,4.1.11,4.24.3,4.45.1,5.25.3,5.4,5.5,6 | https://m.edsoo.ru/7f41cc74
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7 HacnencrBennast nungopmanus u peanuszanus eé 9 1,1.2,1314,152,31.1,3.1.2,3.1.3, bu6muotexa [JOK
B KIIETKE 3.1.4,3.1.5,3.1.6,3.1.7,5.25.3,7 https://m.edsoo.ru/7f41cc74
8 JKu3HEeHHBIH UK KIETKU 6 1,1.2,1.3,1.4,15,2,3.1.1, 3.1.2, 3.1.3, bubnunoreka LIOK
4,18,4.194.1.11,4.24.3,4.4,5.1,5.2,5.3,7 https://m.edsoo.ru/7f41cc74
9 Crpoenue u GyHKIIMA OPraHU3MOB 17 1,1.2,1.3,14,15,2,3.1.1, 3.1.2, 3.1.3, but6mmoreka [IOK
3.1.4,3.1.53.1.6,3.1.7,4.1.8,4.1.9,4.1.11, https://m.edsoo.ru/7f41cc74
42434.4,51,525.3,7
10 Pa3MHoxeHue 1 pa3BUTHE OPraHU3MOB 8 1.1,1.2,1.3,1.4,1572,4.1.2,41.3,4.1.5,4.1.6, bubnunorexa LIOK
4.18,4.19,4.1.11,4.24.3,4.45.1,5.2,5.3,5.4,5.5,6 | https://m.edsoo.ru/7f41cc74
11 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 1,1.2,1.3,1.4,15,2,3.1.1, 3.1.2, 3.1.3, 4.2,4.3,4.4, bubmnoreka IIOK
HU3MEHYHMBOCTH OPraHU3MOB 5.1,5.25.3,7 https://m.edsoo.ru/7f41cc74
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1.1,1.2,1.3,1.4,1572,4.1.2,41.3,4.1.5,4.1.6, bubmnoreka IIOK
4.18,4.19,4.1.11,4.24.3,4.45.1,5.2,5.3,5.4,5.5,6 | https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1,1.2,1.3,1.4,15,2,4.2,4.3,4.4,5.1,5.2,5.3,7 bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74
14 I'enernka uejioBeka 3 1,1.2,1.3,4.1.8419,4.1.11,4.2,4.3,4.4,5.1, bubmnoreka IIOK
5.2,5.3,7 https://m.edsoo.ru/7f41cc74
15 Cenekiusi opraHu3MOB 4 1,1.2,1.3,14,152,3.1.1,3.1.2, 3.1.3, bu6nuorexa [IOK
4,243,4.4,51,5.25.3,7 https://m.edsoo.ru/7f41cc74
16 BuorexHonorusa u cuHTETHYECKAsA OMOIOTUSI 4 1.1,1.2,1.3,14,15,2,4.1.2,4.1.3,4.1.5,4.1.6, bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc74
17 PeszepBHoe Bpemst 1 1,1.2,1.3,14,152,3.1.1,3.1.2, 3.1.3, bu6nuorexa [IOK
https://m.edsoo.ru/7f41lcc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 0

4.KanengapHo-TeMaTH4yecKoe NJIAHMPOBaHHE

10 KJIACC

No Tema/paznen KoaunuecTBO Jara Ipuunna Jara

/11 4acoB NpPOBeJeHUsS] | KOPPEKTHPOBKH | NMPOBeICHUS
10 IJIAHY 1o paxkry

1 buonorus kak KOMIUIEKCHas! HAyKa U KaKk 4acTh COBPEMEHHOT0 00IIecTBa 1

2 JKuBbIe CHCTEMBI U X CBOMCTBA 1

3 YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1
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4 WcTopust oTKpbITHS U M3ydeHus KieTku. KnetouHnas teopus 1

5 MeToapl MOJIEKYJIIpHOH U KJIeTouHOM Onosnoruu. [IpakTuueckas padora 1 1
«M3ydyenue MeTo10B KJIIETOYHOM Onosoruu (Xpomatorpadus,
anekTpodopes, muddepennuranbaoe nenTpudyruposanue, [LP)»

6 XUMUYECKHUI COCTaB KIETKU 1

7 MuHepasibHbIE BEIIECTBA KIIETKH, UX OMOJIOTHYECKAs pOJIb 1

8 Oprannueckue BelecTBa KieTkn — Oenku. JlabopaTtopHas padora 2 1
«OOHapyKeHHe OSIKOB ¢ TOMOIHIO0 KAYECTBCHHBIX PEAKITUIi»

9 CaoiicTBa, kinaccudukamys U GyHKIUHA OEITKOB 1

10 | Oprannyeckue BemecTBa KICTKH — YTIICBOJIbI 1

11 | Opranuueckue BEIIeCTBA KJICTKH — JIMITHJIBI 1

12 | Hykneunossie kucnotsl. JIHK u PHK. JlabopaTtopnas pabota 3 1
«MccrnenoBanue HyKJIEHHOBBIX KHACIIOT, BBIIEIEHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHUu3MOBY

13 | Ctpoenne u Gpynkiun ATD. Ipyrue nykneosunrpudocharsr (HTD) 1

14 | CexBenupoBanue JIHK. MeToabl reHOMUKH, TPAHCKPUITOMUKH, 1
IPOTEOMUKHU

15 | Meronbl CTpYKTYpHO#H OHONIOTHH 1

16 | Tumsl kietok. [IpokapuoTndeckas KieTka 1

17 | Ctpoenue sykapuoTuueckoi kietku. [lpaktuueckas padora 4 «3yuenue 1
CBOMCTB KJIETOUHOI MEMOpaHbI»

18 | IloBepXHOCTHBIN anmapar KJIeTKH 1

19 | OnHomeMOpaHHBIe OpraHoub! KieTku. [IpakTuueckas pabota 5 1
«V3ydenne TBUKEHUS IIUTOIIA3MbI B PACTUTEIBHBIX KIETKAaX)

20 | ITomyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU: MUTOXOHPUH, MJIACTUIBI. 1
JIaGoparophas pabota 6 «/ccnenoBanue 1ia3Moin3a U IeTia3Molin3a B
PACTUTENILHBIX KJIETKAX)

21 | HemeMOpaHHBIC OPraHOUIBI KIETKH 1

22 | CtpoeHnue u GyHKLUH sIpa 1

23 | CpaBHHTENIbHAS XapaKTEPUCTHUKA KIETOK dyKapuoT. JlaboparopHas padora 7 1
«M3ydyeHue cTpoeHHs KJICTOK PA3JIMYHbIX OPraHU3MOBY

24 | AccHMUTIATIUS Y TUCCUMUIISIIIASI — JIBE CTOPOHBI MeTabom3Ma. THIIs 1

obOmeHa BemecTB. JlabopaTopHas padora 8«l3yueHne KaTaIuTHIECKOM




aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMIJIa3bl UIIH KaTanxas3bl)»

25 | ®depMeHTATUBHBIN XapaKTep peaklnii KIETOYHOro MeTaboam3ma. 1
JlaboparopHast pabora 9 «l3ydeHue GepMEHTaTUBHOTO paCHICTUICHUS
NEPOKCHIA BOJJOPO/Ia B PACTUTEIBHBIX M )KUBOTHBIX KIJIETKAX)»

26 | benku-akTHBATOPBI U OCIKU-UHTHOUTOPBI 1

27 | ABtoTpodHBIi THII 0OMEHA BEIIECTB 1

28 | doTtocuHTE3 1

29 | Xemocuntes. Jlaboparopnas pabotal0 «CpaBHeHHE pOIIECCOB 1
($OTOCHHTE3a U XEMOCHHTE3a

30 | Anaspobusie opranu3mbl. Buasr Oposxenus. Jlaboparopnas padora 11 1
«CpaBHeHHE POLECCOB OPOKEHHS U IBIXaHHSD)

31 | A»poOHbIe OpraHU3MBbL. DTaIbl SHEPTETHYECKOT0 OOMEHa 1

32 | DHeprus MmeMOpaHHOTO TpagueHTa npotoHoB. Cunte3 AT®: pabora 1
npoToHHON AT®-cruHTa3bI

33 | Peakiuu MaTpUIHOTO CUHTE3a 1

34 | Tpanckpunuus — MaTpuuHblii cuHTe3 PHK 1

35 | Tpancusanus u e€ dTansl 1

36 | KogupoBanue aMmuHOKUCIOT. Pois prubocom B OrocuHTEe3e Oenka 1

37 | Opraru3anus reHOMa y TPOKapPHOT U DYKapUOT 1

38 | MosekyssipHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y 3YKapHOT 1

39 | Bupycsl — BHeKJIETOUHbIE (POPMBI KU3HU U OOIUTaTHBIE TAPA3UTHI. 1
[TpakTryeckas pabora 12 «Co3nanue MOJeTN BHPyCcay

40 | BupycHble 3a0051€BaHuUs YEIOBEKA, )KUBOTHBIX, pACTEHU 1

41 | HanorexHoj0ruu B OMOJIOTUN U MEIUIIMHE 1

42 | JKu3HEHHBIN LUK KIIETKH 1

43 | Matpuunsrii cuares3 JIHK 1

44 | Xpomocomsl. JlabopaTopHas padota 13 «3yueHre XxpoMocoM Ha FOTOBBIX 1
MUKpOITperaparax»

45 | JleneHue KICTKH — MHUTO3 1

46 | Tuns! knerok. Kapuokunes u uutokunes. Jlaboparopnas padora 14 1

«Habnronenre MuTo3a B KJIeTKax KOHYMKA KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax)»




47 | Perynsiius )KU3HEHHOTO IUKJIA KJIETOK 1
48 | OpraHusMm Kak €IMHOE I1eJI0e 1
49 | Tkanu pacrennii. JlabopaTopHas padora 15 «M3yueHue TkaHel pacTeHUI» 1
50 | TkaHu )XKUBOTHBIX U 4enoBeka. JlJabopaTopHas padora 16 «M3yuenue Tkanei 1
KUBOTHBIX)»
51 | Opraunsl. Cucremsl opranoB. Jlabopatophnast padoral’ «3yuenue opraHnoB 1
[[BETKOBOT'O PACTEHUS»
52 | Onopa Tena opraHu3MoB 1
53 | JIBmkeHue opraHu3MoB 1
54 | IlutaHue opraHu3MoB 1
55 | IluTaHue MO3BOHOYHBIX )KMBOTHHIX. [ IMIIieBapuTepHAs CHCTEMA YEIOBEKa 1
56 | JIpixaHue opraHu3MOB 1
57 | JIpixaHue 1Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1
58 | TpancnopT BemecTB y OpraHu3MOB 1
59 | KpoBeHoCHas crcTeMa ITO3BOHOYHBIX JKUBOTHBIX M YCJIOBEKA 1
60 | Beimenenue y opraHu3MoB 1
61 | 3ammrTa y OpraHu3MoB 1
62 | MmmyHHas cucteMa 4eaoBeKa 1
63 | Pa3apaxxuMoCTh U perynsuus y OpraHu3MoB 1
64 | 'ymopanbpHast perymsiys ¥ YHIOKPUHHAs CHCTEMa )KUBOTHBIX U YEJIOBEKa 1
65 | Popmbl pa3MHOXKEHHSI OPTAHU3MOB 1
66 | [lonoBoe pa3sMHOXKCHHE 1
67 | Meiio3 1
68 | I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. JJabopaTopHas 1
pabotal8 «M3ydeHHe CTPOSHUS TMOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
69 | MaamBuayanpHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1
70 | 3akyazika OpraHoB M TKaHEl U3 3apOJIbIIIEBBIX JHCTKOB 1
71 | Poct u pa3ButHe )UBOTHBIX. JIabopaTtopHas padota 19 «BrisBienne 1
MPU3HAKOB CXOJICTBA 3apOJIbIIIeH MO3BOHOUHBIX JKUBOTHBIX»
72 | PaamMHOXXeHUe U pa3BuTHE pacTeHui. JlabopartopHas padota 20 «CtpoeHwme 1

OpraHoB Pa3MHOKCHUS BBICIIUX paCTCHHﬁ))




73 | McTopus CTaHOBJIEHUS M Pa3BUTHsI TCHETUKU KaK HAYKH 1
74 | OcHOBHBIE IOHATHUS U CUMBOJIBI TeHETHKHU. JlabopaTtopHas padora 21 1
«/Ipo3oduna kak 00BEKT TEHETUICCKUX UCCIICTOBAHUIN
75 | 3akOHOMEpPHOCTH HACJICIOBAHMSI MPU3HAKOB. MOHOTHOPHIHOE 1
ckpentuBanue. [Ipaktuueckas padora 22 "V3ydeHnne pe3yabTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUS Y 1P030(huIIbl"
76 | llutonorndyeckrue OCHOBBI MOHOTHOPUHOTO CKPEIIMBAHUS 1
77 | AHanuzupymouee ckpemranue. HenmoiaHoe noMuHupoBanue 1
78 | NurunbpugHoe ckpemuBanue. [Ipaktudeckas padora 23 «3yuenue 1
PE3YNIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBDY
79 | llutonorndeckrue OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS 1
80 | CueruieHHOE HACJIeIOBaHUE TIPU3HAKOB 1
81 | XpomocomHas TeopHs HACICICTBEHHOCTH 1
82 | I'enetnka nona 1
83 | I'eHoTHIT KaK IEIIOCTHASI CUCTEMA 1
84 | 'eneTnueckuii KOHTPOJIb PA3BUTHS PACTEHUH, JKUBOTHBIX M YEJIOBEKa 1
85 | M3MeHunBOCTh NpHU3HAKOB. BHIIbI N3MEHUYNBOCTH 1
86 | MoaudukaroHHass K3MEHYUBOCTh 1
87 | BapmanuoHHBIN psiT M BapuannoHHas kpuBas. JlaboparopHas pabota 1
24,25« ccnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAITIOHHOM
M3MEHYUBOCTH. [TocTpOCHHE BapHAIIMOHHOTO Psifia U BapHAIIHOHHOM
KpHUBOW»
88 | 'enotunuyeckas n3MeHYnBocTh. KoMOMHAaTHBHAS N3MEHYMBOCTD 1
89 | MyraumnoHHast ”3MeHYHBOCTh. [IpakTideckas pabora 26 «Myrtanuu y 1
Tpo30¢uisl (Ha TOTOBBIX MUKpPOIIpernapaTax)»
90 | 3akOHOMEPHOCTH MYTAIIMOHHOTO MPOIecca. DIMUTeHETHKA M SITUTCHOMUKA 1
91 | I'enetuka yenoBeka. [Ipaktuueckas pabora 27 «CocTaBieHue U aHATIU3 1
POIOCIOBHOM»
92 | MeToabl MEIUIIMHCKON TEHETHKHA 1
93 | 3HayeHHE MEAWIIMHCKOW TeHETUKH B MPEIOTBPAIICHUH U JICUCHUN 1
TeHETUYECKUX 3a00JIeBaHMI YellOBEKa
94 | OcHoBHBIE IOHATHSA cenekimu. JlabopaTropHas pabora 28«3yuenue copTos 1

KYJIbTYPHBIX PAaCT€HHUU U TOPOJ JOMAIIHUX )KMBOTHBIX )




95 | Metoapbl cenekiMoHHOM paboTsl. JlabopaTopHas pabota29 «3yuenue 1
METOJIOB CEJIEKIIMU PACTEHUI»

96 | HocTmKeHHs CeNeKIUU pacTeHUH 1 KUBOTHBIX. [IpakTnyeckas padora 1
30« TpuBrBKa pacTCHUI

97 | CoxpaHeHue, U3yueHHUE U UCIIOIb30BAHHE FTEHETUYECKUX PECYPCOB 1

98 | buorexHonorus Kak HayKa ¥ OTpacib Mpou3BoAcTBa. [IpakTideckas padbora 1
31,32 «M3ydyeHune 00BbEKTOB OMOTEXHOIOTHI)

99 | OcHOBHBIE HaNpaBJICHUS] CHHTETHYECKOW OMOJIOTUHI 1

100 | XpomocomHasi ¥ TCHHAsI HHKCHEPHS 1

101 | MenumuacKue OMOTEXHOJIOTHN 1

102 | YueOusbrii npoekT «Cenexiusi pacTeHU Ha MPUIIKOJIBHOM YYacTKe) 1
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