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1.00mas xapakTepucTuKa padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AucHMIInHbL «brnonorns»

1.1 MecTo AMCHMIUIMHBI B CTPYKType 00pa3oBaTej]bHONl NPOrpaMmbl
CIIO:

OOmieoOpazoBaTenbHas aucuUIUIMHA — «buomorus» sBisieTcss 00sS3aTENbHON
4acThI0 00111e00pa30BaTENbHOTO HUKIa 00pa30BaTeIbHOM MPOrpaMMBbl B COOTBETCTBHU
¢ ®I'OC CIIO mno cneunansHocTH: 15.01.35 «MacTtep ciecapHbIX paboT».

1.2.1 Henn u njaHupyemble pe3yJbTaThl 0CBOCHHS JUCIUIITHHBI

en TUCHUANINHBI
Heanb: dopmupoBaHue y O0OYYAIONIUXCS CHUCTEMBbl 3HAHMH O pPa3IMYHBIX

YPOBHSX XM3HU CO 3HAHUEM COBPEMEHHBIX MNPEICTABICHUW O YKUBOW NPUPOLE,
HaBBIKOB 110 TPOBEJACHHUIO OHOJIOTMYECKUX MCCIEIOBAHUNA C COOJIIOJIEHUEM
ATUYECKUX HOPM, apryMEHTHPOBAHHOW JIMYHOCTHOW TMO3HMLIMH MO OEpekHOMY
OTHOLLEHUIO K OKPYKAIOLIEH CpeJIe.

3apaumn:

* moJiyueHue (pyHIaMeHTaIbHBIX 3HAHUM O OMOJIOTHYECKUX cUcTeMax (KJIeTKa,
OpraHu3M, TMOMYyJSAIHUs, BHUJ, HKOCHUCTEMA); HCTOPUU PA3BUTUA COBPEMEHHBIX
MPEACTAaBICHUA O XUBOU IMPHUPOJEC, BBIIAIOIIUXCS OTKPBITHUSAX B OHOJIOTHYECKOM
HayKe; poJii OMOJIOTHYECKOM HayKH B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MHUPA; METOJIaX HAYyYHOTO TTO3HAHUS;

* OBJIQJICHUE YMEHHUSIMU JIOTUUECKU MBICIUTH, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUN B MPAKTUUYECKOW JEATEIbHOCTH JIIOJIeH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHI; ONpPEIesaTh KUBbIE OOBEKTHI B IPUPOJIC; MPOBOJIUTH
HaOJII0JIEHNS 32 DKOCUCTEMaMH C IIEJIBI0 MX OIMMCAHUS W BBISIBJICHHUSA €CTCCTBEHHBIX
Y aHTPOIOTCHHBIX U3MEHEHUMN; HAXOUTh U aHATU3UPOBATh NHPOPMAITUIO O KUBBIX
00BEKTaX;

* pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CITOCOOHOCTEM 00ydJarommxcsi B MPOIecce HM3yYeHUs OMOJOTHMYECKUX SBJICHUM;
BBIJIAFOIIMXCS JTOCTHXKCHUH OMOJIOTHH, BOIISAIINX B OOIIECUETIOBEUCCKYIO KYIbTYPY;
CJIO)KHBIX M MPOTUBOPEUYUBBHIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAYUYHBIX B3TJISIIOB,
UJel, TEOpUH, KOHIENUUW, TUrore3 (0 CYIIHOCTH W MPOUCXONKIECHUU KHU3HU,
YeJI0BEKa)B X0JI€ padOThI C Pa3IMUYHBIMUA UCTOYHUKAMU UH(pOpMAIIIK;

* BOCIIUTaHHE YOCKICHHOCTH B HEOOXOJAMMOCTH MO 3HAHUS KMBOW MPUPOJIBI,
HEOOXOJMMOCTH PAIlMOHAILHOTO IPHUPOIOIOIB30BAHMS, OSPEKHOTO OTHOIICHHS K
MIPUPOJIHBIM PECYPCAMU OKPYXKaIOIIEeH cpelie, COOCTBEHHOMY 37I0POBBIO; YBAKCHHUS

K MHEHMIO ONIMOHEHTA IIPU 00CYKIEHUN OMOJIOTUYECKHUX MTPOOJIeMm;



*  WCTOJIb30BaHUE MPUOOPETEHHBIX OWOJOTUYECKUX 3HAHUW W yMEHUH B
MOBCEHEBHON JKM3HU JJISS OIIEHKU IIOCIEACTBHUM CBOEH JI€ATEIbHOCTH (U
JEATEIIbHOCTH JIPYTUX JIFOJEH) MO OTHOIICHUIO K OKPYXKAIoIIeH cpefe, 3/I0pPOBBIO
IpYTUX Jojied W COOCTBEHHOMY 370pOBBIO; OOOCHOBAaHWE M COOJIOJCHUEM
npobunakTuku 3a00JeBaHUMN, OKa3aHWE IepBOM IIOMOIIM MpPHU TpaBMax,
coOJII0ZICHUE TIPABUIJI TTIOBEJICHUS B IIPUPOJIE.

1.2.2. [lnanupyemble pe3yJibTAThI OCBOCHHUS 00111€00pPa30BaTEIbHON IUCIUILINHBI
B cooTBeTcTBUMN ¢ DI'OC

2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI
2.1. O0beM TUCHUIIMHBI U BUJBI Y4eOHO# padoThl

Bua y4eOHoii padoThI O0BeM B yacax
O0beM 00pa3zoBaTeIbHOM NPOrPaMMBbI JUCHUIIIMHBI 72

B T.Y.

OcHoOBHOe coiep:KaHue 72

BT. 4..

TEOPETUIECKOE O0yUeHHE 33
71a00paTOPHO TPAKTUYECKUE 3aHATHUS 35

IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIePKaHUE (COIePKAHME
MPUKJIAJTHOT0 MO1YJIA)

TEeOpeTUIecKoe 00yueHune -

71a00paTOPHO TPAKTUYECKUE 3aHSATHUS -

KonTpoJibHbIe padoThl 4

IMpomeskyTouHasi arTecTanus (KOHTPOJIbHAas padoTa)




2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U MPO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/ieJioB M TeM JIaGopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHYNH) YacoB | KOMIETeHIHH
1 2 3 4

Paznen 1. Kilerka — cTpyKTYPHO-(PYHKIIMOHAJILHAS eIMHUIIA KUBOT0 18

Tema 1.1. OcHoOBHOE co/lep:KaHue 1

Buosorus kak Teoperuueckoe o0yueHue: 1

HayKa Buonorus xak Hayka. CBsi3b OMOJIIOTHY C JPYTUMH HayKaMu: OMoxumusi, Onodusnka, OMOHMKa,
renoreorpadus u ap. Ponb 1 MecTo 6HOI0rHK B POPMHUPOBAHUH COBPEMEHHOM HAyIHOW KaPTHHBI MHPA. OK 02
3HayeHue Ouosornyeckux 3Hanuil. icropus 6uonoruu. 3HaueHre HUTOIOTUY /ISl pa3BUTHsI OMOJIOTUU U
MO3HAHUS IPUPOAbL. MEeTOAbI IUTOJOTHH: MUKPOCKOMHMS, XpoMaTorpadus, 31eKTpodopes, METoa MEUEeHbIX
aToMOB, AU depeHnnanbHoe HEHTPUPYTUPOBAHUE, KYIbTYpa KIETOK

Tema 1.2. Oomass | OcHOBHOe coep:KaHue 1

xapakrepucTuka | Teopernueckoe o0yueHue: 1

KM3HH PaznooOpazue 6uocucrem. Opranuzaiusi OMOJIOTUYECKUX CUCTEM. Y POBHH OpPTaHHU3allUd OMOCUCTEM:
MOJIEKYJIPHO-TEHETHYECKHI, OPTaHOUTHO-KJIETOYHBIN, OpPraHM3MEHHBIH, MOMyJISAIMOHHO-BUI0BOM, OK 02
9KOCUCTEMHBIH (OMoreoneHOTHYECKUI), Onocdepublil. Hayku, nsyuatomniye Ouosornyeckue 0ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHU3aIiy xKu3HU. O0Mas XxapakTepuCTHKA JKU3HHU, CBOMCTBA )KUBBIX crcTeM. [Iporeccsl,
IIPOUCXOJIAIINE B OHOCHCTEMAX

Tema 1.3. OcHoBHOe coep:KaHue 3

buoJsioruyeckun TeopeTnueckoe o0yueHue: 1

BaKHBIC XuMHueckuit coctaB kieTku. Heopranmueckue BelecTa KJIeTKH, UX OMOIOrn4ecKas poib.

XHMHYCCKHE Opranuyeckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u G yHKIMH OeTKOBON

COCAMHEHHNH MoJieKybl. DepMeHTHI, MPUHLUI UX AeHcTBUs. YTiIeBoAbl. bruonornyeckue pyHKIMH yriaeBOIOB. OK 01
Jlunuaer. O0mwmii man crpoenus. I'mapodunbHo-TUIpOodoOHBIE cBOMicTBA. Knaccudukanus munuaos. OK 02
buonoruueckue pynkuuu munuaos. AT®. Ctpoennie Mmonekyinsl AT®. buonoruueckue pynkunn AT OK 04
IIpakTHYeckHne 3aHATHSA: 1
Ponp 6enkoB, yriieBoI0B M )KHPOB B OpraHU3Me YesloBeka. BuTaMuHbI 1 OMOJIOTHYECKH aKTUBHBIE T00aBKH, 1

HX 3HAYCHHUEC B )KMU3HU OpraHru3Ma 4CJIOBCKaA. I'nmo- n aBUTaMHUHO3EI UX OoCICACTBUA. HpeI[CTaBJ'ICHI/IC




YCTHBIX COO6H.[€HPII>1 C Hpe3eHTaL[H€I>'I, MOATOTOBJICHHBIX IO MCPCYHIO NICTOYHUKOB, pCKOMCHIOBAaHHBIX
npenoaaBaTcjicM

JlaGopaTopHbIe 3aHATHA: 1

JlaGopaTtopHas padora “Onpenencaue ButaMmuaa C B IpOyKTaX MATAHUS
[ToaroroBka BapuaHTOB OIbITA, HAOIIOACHHE 32 KAYECTBEHHBIMU PEAKIIMSAMHU, 3a0IHeHHE paboyeit
TaOJUIIBI, MHTEPIIPETAINS HAOII0IaeMBIX SIBJICHHM, (HOPMYIUPOBAHKE BEIBOJIOB

JIaboparopHas padora «I'uapodunbHO-THIPO(HOOHBIE CBOWCTBA JIUITHIOBY
[ToaroToBka BapraHTOB OIbITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIIH/IOB, 3alI0JHEHHUE pabodei
TaOJIMIIbI, HHTEPIPETAIMS HAOIFOIaeMBIX SIBICHUH, (DOPMYJIMPOBAHNE BHIBOIOB

Tema 1.4. OcHoBHOE co/lep:KaHue 1
CrtpykTypHO- Teopernueckoe o0yueHue: 1

¢ynkuuonaabHas | Knerounas teopus (T. llIBann, M. lneiinen, P. BupxoB). OCHOBHbIC MOJI0OKEHUS COBPEMEHHOM KIICTOYHOU 1
opraHms3anus TeopHuH. THIIBI KIIETOK: YyKapHOTHYECKasi M MpoKapruoThHieckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
KJIETOK 9yKapuoT (pacTUTENbHOMU, )KUBOTHOM, rpuOHOIT). CTpoeHHe MPOoKaproTHUECKOH Ki1eTkH. OcOOEHHOCTH
CTPOEHUS TeTepoTpO(HON U aBTOTPOPHOM MPOKAPHOTHUECKUX KIETOK. CTpOeHHE I1a3MaTHUeCKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB Uyepe3 MIa3MaTHYecKyt0 MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DHIOLUTO3!
MUHOIUTO3, (paronuTo3. Jk30uuTo3. O60I0YKa WK KIeTo4Has cTeHKa. CTpyKTypa U pYHKIUU KIETOYHON
CTEHKM PAacTeHM, TpruOOB

Huromnnasma. [{lutozons. Lutockener. OqnomMeMOpaHHbIe OPTaHOWABI KJIETKH: HI0IIIIa3MaTUYECKast CETh 1 OK 01

OK 02
OK 04

(BIIC), anmapat ['oabmKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENIBHBIX KIETOK. CTpoeHHE U
(GyHKIIMM OJTHOMEMOpPAaHHBIX OpraHouI0B KieTku. Kietounstii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKU: MUTOXOHJIPHH, TUIACTH/IBI: XJIOPOIUIACTHI, XPOMOIIIACTHI,
JIEMKOILIACTBI, X CTpOEHUE U QYHKUMU. SInepHbIil annapaT KJIETKU, CTPOEHHE U (PYHKIIUH.
HememOpanHbIe OpraHou/ibl KIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA HIeHTp. OpraHouabl
JBYDKEHUS: PECHUYKHU M KTyTUKU. CTpoeHHe U PyHKIIUN HeMEeMOPaHHBIX OPraHOU OB KIJIETKH

JlaGopaTopHbie 3aHATH: 1

JlabopaTtopHas pabota «CTpoeHHE KIETKU (PaCTeHHS, )KUBOTHBIE, TPUOBI) U KJIECTOUYHBIE BKIIFOUCHHS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[IproGperenue omnbITa MPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHUS ITPH BBIITOJIHEHUH JIaOOPATOPHBIX padoT. 1
ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHNE PA3IHUUN MEXKITY
M3y4aeMbIMU 00bEKTaMH, MHTEpIpeTalys HaOIr01aeMbIX SBICHHH, (POPMYITMPOBAHUE BHIBOJIOB




JlabopaTtopHas padota «I[IpoHnmaemocth MeMOpaHbI (TIa3MOJIN3, TETIIIA3MOJIH3)»

[Ipro6perenue onbITa MPUMEHEHHSI TEXHUKU MUKPOCKOITUPOBAHUS IIPU BBITIOJTHEHUH JTaOOPATOPHBIX padoT.

[ToaroroBka MUKpoOMpenapaToB, HAOIIOIEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3ININi MEXKIY
M3Y4aeMbIMU 00BEKTaMH, HHTEPIIPETAIIHS HA0II01aeMbIX SIBIICHUH, (OPMYITUPOBAHNE BHIBOIOB

Tema 1.5. OcHoBHOE coep:kaHue
CrpykTypHO- TeopeTnueckoe o0yueHue:
(GyHkumoHaabHbl | CTpoeHHE XPOMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTMYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (akTopnl raruIouIHbIN B nurutonaHbid Haoop. HyknenHossie kuciotel. JJHK u PHK. Ctpoenne HyKIemHOBBIX OK 01
HacJeACTBEHHOCT | kuciot. Hykneorunpl. Kommiaementapasie a3otuctbie ocHoBanusl. [IpaBmino Yapradda. Crpykrypa JJHK — OK 02
" nBoiHas crivpaliib. Mecronaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. JTHK-sxcneptuza. Bunst PHK.
Oynkuuu PHK B knetke
IIpakTHYeckHe 3aHATHSA:
Pewrenue 3amau Ha onpeneneHue nocaeaoBaTeIbHOCTH HYKICOTHI0B
TeMma 1.6. OcHoBHOE co/lep:KaHue
IIpoueccnl Teopernueckoe o0yueHue:
MATPUYHOI'O Martpuunsii cunare3 JJHK — permukanums. [Ipuanuns! perumkanuu JIHK. Mexanusm penukannn JTHK.
CHHTE3a Penapauus /JIHK (nopennexaruBHas, noctpemiekatuBHas). Peakiiuu matpudynoro cuntesa. [IpuHiun
KOMIUIEMEHTAPHOCTH B peakiusax matpuaHoro cunresa. [JHK u rensl. ['eneTndecknii ko, ero CBOMCTBA. OK 01
Tpanckpunuus — matpuunslii cunTe3 PHK. Tpancnsanus u e€ stansl. YcnoBus OnocuHTresa Oenka. OK 02
Crpoenue T-PHK u xonupoBanue aMmuHokucioT. Poss pubocom B 6uocunTe3e Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3a1a4 Ha onpe/iesieHre NOCIe10BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJIE OelKa.
Pemenue 3aia4 Ha onpe/enieHre NoCae0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oellka B ciy4yae
W3MEHEHUS Mocaea0BaTeIbHOCTH HyKieoTnaoB JJHK
Tema 1.7. OcHoBHOeE coiep:KaHue
Hexnerounbie Teopernueckoe o0yueHue:
(opmbl Ku3HU Bupychl — HekneTouHbIe (hOPMBI )KU3HH U 0OIUraTHbIe Mapa3uThl. CTpOSHUE MPOCTHIX U CIOXKHBIX BUPYCOB, OK 02
peTpoBupycos, 6akrepuodaros. Kuznennsrit nukn JJHK-conepxkamnux Bupycos, PHK-conepskarmix OK 04

BUpYCOB, OakTepuodaros. BUY, renatut uenoseka.
baktepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupychl u 6akTepun: cXoJICTBa U pa3Indus

IIpakTuyeckue 3aHATHS:




Bupycubie n 6akTepuanbHbie 3a00eBanus. OOMe MPUHITUAIIBI KCTIOIb30BaHUS JICKAPCTBEHHBIX BEIIIECTB. 1
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTHUKOB.
[IpencraBieHue yCTHBIX COOOIICHUN ¢ Mpe3eHTalnel, MOArOTOBIEHHBIX M0 NEPEYHI0 UICTOYHHUKOB,
PEKOMEHI0BAaHHBIX MPEI0/1aBaATEIEM
Tema 1.8. OcHoBHOE coep:kaHue 2 OK 02
OOmen BemectB u | Teoperuueckoe o0yyeHue: 2
npeBpameHue AccuMmIAus U JUCCUMUIISIIUS — JIBE CTOPOHBI meradoimm3Ma. Tunel oOMeHa BEIIECTB: aBTOTpO(bHLHZ u 1
JHEPIruM B KJIETKe | rerepoTpodHbIi, a3p0oOHBIN U aHAdPOOHBIN. DHEpreTuueckoe obecrneueHue KieTku: npespamenne ATD B
oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapakTep peakiuil KIEeTOYHOTo MeTaboIn3Ma
[lepBuuHbIil cCUHTE3 OpraHMYECKUX BellecTB B KieTke. [Inactnueckuit oomen. @orocunTe3. XeMOCUHTES. 1
AHa3poOHBII SHEpreTHYecKii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTPOGHBIN 1
reTepoTpOoQHBIN TUI TUTaHKs. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH. JTaIlbl
sHepreTuyeckoro ooMena. ['nukonus. buonornyeckoe OKMCIEHNUE, WIN KIETOYHOE JbIXaHHUE
Tema 1.9. OcHoBHOE co/lep:KaHue 1
AKv3HeHHBbIH Teopernueckoe o0yueHue: 1
HUKJI KJIETKH. Knerounsrnii nuki, ero nepuoas! u peryisinus. [lepuoasr uaTepdassl ux ocodennoctu. Auddepennnarnus
MuTto3. Melio3 KJIETKH M apecT KJIETOYHOro uKia. Jlenenue kinetku — Muto3. CTaauyu MUTO3a U TIPOUCXO/ISIIINE MPOIECCHI. OK 02
Kapuokunes u niutokunes. buonornueckoe 3HaueHHe MUTO3a. Mei03 — peyKITMOHHOE JIEJICHUE KIETKHU. OK 04
Cranuu Meiioza. Melio3 — 0CHOBa MMOJIOBOTO pa3MHOKeHHs. [loBeieHre XpoMocoM B MeHo03e.
Kpoccunrosep. buonornueckuii cmbici meiioza. ¢ hexTsl Meiio3a. Melio3 B )KU3HEHHOM IHKIIE
OpPraHHU3MOB
KonTposbnas padora 1
MonexynspHbIi ypOBEHb OpraHU3aluu KUBOTO
Pa3nen 2. Ctpoenue u GQyHKUMH OPraHu3mMa 22
Tema 2.1. Conep:kanue 3
Crtpoenne IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOro 00yUeHu s 2
OpraHusma OnnoxseTounble opranu3Mbl. KooHuansHble Opranu3Mbl. MHOTOKJIETOUHBIE OPTaHU3Mbl. B3anMocBs3b OK 02
4acTeil MHOTOKJIETOUHOTO opranu3mMa. @yHkius. Opraibl 1 CUCTEMbI OPraHOB. AMIMApaThl OPTaHOB. OK 04
['omeocTas opranusma u €ro nojJiep>KkaHue B MPOLECCe KUIHEEATEIbHOCTH. 2 [1IK1

@yHKIMOHAIbHAS cCUCTEMa OpraHoB. TkaHu pacTeHuil. TkaHM )KMBOTHBIX U YenoBeKka. OpraHsl paCTeHUM.
Oprassl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAYEHUE OIIOPbI, IBUKECHUS, IUTAHUSA, IBIXAHHUS,




TPaAHCIOPTA BELIECTB, BbIJCIECHNUS, 3alIUThl. 3HAUEHHUE MTPOSBICHUS Pa3IPaKUMOCTH U PETyISALUN

*B ToM 4Hncie HAa BLIOOP 00pa3oBaTeIbHON OPraHu3alnu:

st mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHus “‘PacTeHus’” TeopeTHUECKUi MaTepua
Tembl “CTpoeHune opranu3ma’ u3ydaeTcs yriryoJeHHO Ha IpUMepe opranu3Ma pacteHuil. Tkanu, opraisl 1
CHCTEMBI OPTaHOB YeJIOBEKA U )KMBOTHBIX PACCMATPUBAIOTCS 0030pHO

Jlist mpodheccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00beKTOM H3yueHus “YKHUBOTHBIC TEOPETHUUECKHI
Matepuai TeMbl “CTpoeHne opraHnu3Ma’ U3ydaercs yriryOoJIeHHO Ha IPUMepEe OPTaHU3MOB KUBOTHBIX.
TkaHu, Opranbl U CUCTEMbI OPIaHOB PACTEHUH U YEJIOBEKa pacCMaTPUBAIOTCS 0030pHO

Jlist mpodeccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00beKTOM H3yueHUs “UelloBeK” TEOpEeTHUECKUM MaTepral
Tembl “CTpoeHue opraHu3Ma’ U3ydaercs yriyoJIeHHO Ha IPUMEpPE OpraHn3Ma 4esioBeka. TkaHu, OpraHbl U
CHUCTEMBbI OPTAaHOB PACTEHUN U KUBOTHBIX PaCCMaTPUBAIOTCS 0030PHO

OcHoBHOE€ CoacpKaHuE MNPAKTUIECCKOI'O 3aHATHSA:

Teopus kinoHanbHO-cenekTuBHOrO uMMyHuTeta [1. Dpnuxa, .M. MeunukoBa. MHpekunoHHbIe
3a0osieBaHus U dMHIeMusl. BaxkHelilue snuieMuu B UICTOPUH YellioBeuecTBa. BakiuHaims kak
npoduIaKkTiKa HHPEKIIMOHHBIX 3a00JI€BaHUA.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPEe3EHTALUEH, TOATOTOBICHHBIX 10 IEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAHHBIX MPENOJABATEIIEM

Tema 2.2.
DopmMbI
pPa3sMHOKeHHU s
OpPraHu3MoB

Conepxanue

IpodeccoHaILHO-OPHEHTHPOBAHHOE COIEPKAHME TEOPETHYECKOT0 00y YeHHsI

®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHS:
IIPOCTOE JEJIEHNE HA/IBOE, [IOYKOBAaHUE, PA3MHOKEHNE CIIOPAMH, BETETATUBHOE PA3MHOKEHUE,
¢parmeHTanys, kaonupoBanue. I1onoBoe pa3sMHOXKEHHE.

*B TOM 4Hcie Ha BLIOOP 00pa30oBaTe/IbHOI OPraHU3alMuU:

Jlna npodeccuit/crienuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4yeHHs “‘Pactenus” TeopeTuueckuii MaTepuan
TeMbI “@OpMbI pa3MHOKEHHSI OPraHU3MOB’™ H3y4daeTcs YriyOJeHHO Ha IpUMepe OpraHu3Ma pacTeHHH.
PazMHoOXeHHe YeoBeKa U )KUBOTHBIX PaCCMAaTPHUBAIOTCS 0030pHO

st mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKMBOTHBIE” TEOPETUYECKHIA
MaTepHai TeMbl “@opMbl pa3MHOKEHHSI OPTaHU3MOB’ U3Yy4aeTcsl yIiayOJIeHHO Ha IPUMEpe OpraHu3MOB
KUBOTHBIX. Pa3MHOXEHHE pacTeHUH U YeJI0oBeKa paccMaTpUBAIOTCSI 0030pHO

Jlnia npodeccuit/cnienuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM U3ydeHHs “UenoBek” TeOpeTHUECKU MaTepua
TeMbl “D@OpMBI pa3MHOKEHHSI OPTaHU3MOB™’ M3ydaeTcs YIIyOJICHHO Ha TPUMEPE OpraHu3Ma YeJI0BeKa.

OK 02
[IK1




Pa3MHOkeHUE pacTeHH U )KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

Tema 2.3.
Onrtorenes
JKUBOTHBIX U

OcHoOBHOe coiep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

I'ameTorenes y xkuBoTHbIX. Criepmaroreses 1 oorese3. CTpoeHHe NOI0BBIX KIETOK. OIIOA0TBOPEHUE U

Yyes0BeKa SMOPHOHAIEHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npuMepe JanueTHuka). Ctaauu OK 02
aMOpHoreHe3a OK 04
Poct u pa3Butue xxuBoTHbIX. [locTamOpuonansubiil nepuod. [Ipsmoe u Henpsmoe paszputue. Pazsutue ¢
MeTamoph030M y 6€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaAuK MOCTIMOPHOHAIBLHOTO Pa3BUTHUS Y
KUBOTHBIX U 4yenoBeka. [lepuoibl oHTOreHe3a uenoneka. buonoruueckoe ctapeHue u cMepTh.
I'eponTosorus
Tema 2.4. OcHoBHOe coep:kaHue
OnTorenes TeopeTnueckoe odyueHnue: OK 02
pacrenuii I'amerodut u ciopodut. PasmHokeHue u pa3zBuTre BoAOpociei. PasMHOXkeHNe U pa3BUTHE CIIOPOBBIX OK 04
pactenuii. PasMHoXeHHe 1 pa3BUTHE ceMeHHBIX pacTeHuil. Poct. [lepuonbl oHTOreHe3a pacTeHuit
Tema 2.5. OcHoOBHOe coiep:KaHue
OcHoBHBIE Teopernueckoe odyueHnue:
MOHSATHS I'eHeTrKa KaK HayKa O HACJEICTBEHHOCTH U M3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE T€HETUYECKHE TIOHSATHUS OK 02
TeHEeTUKH u cumBoIbl. ['en. ['eHoTun. @eHotu. AnnenbHble TeHbl. AbTepHATHBHBIC IPU3HAKU. JJOMUHAHTHBIN U
perieccuBHBIN pu3HaKu. ['omo3urora u rerepo3urora. Yucras nunus. ['ubpuasl. OCHOBHBIE METOIBI
TeHETUKH: THOPUIOIOTUYECKHH, IUTOIOTUYECKUE, MOJIEKYISIPHO-TeHETUYECKUE
Tema 2.6. OcHoBHOE coaep:xaHue
3axonomepHocTH | Teoperuueckoe o0yueHue:
HacJie10BaHUS 3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menzaens: Monorubpuanoe ckpemuBanue. [Ipasumo
JOMUHHUPOBAHUS. 3aKOH €IMHOO0PAa3Hs TIEPBOTO MOKOJICHHS. 3aKOH paCIIeTUICHHsI TPH3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ UIOTe3a YUCTOTHI raMeT. AHaIU3UPYIOIee OK 02
ckpeuBanue. JJurnbpuaHoe ckpemumBanie. 3aKOH HE3aBUCUMOTO HACJIeI0BAaHHsI TPU3HAKOB. OK 04
[TonurubpuaHoe HaclIe0BaHUE U €r0 3aKOHOMEPHOCTH [TK1

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/leP:KAHME TPAKTHYECKOT0 3aHATHSA:

Pemenne 3aaa4 Ha OonpeaAciI€cHUE BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBECHHBIX IIPU3HAKOB ITPU MOHO-, I~
, HOJ'II/IFI/I6pH)IHOM 1 aHAJIM3UPYIOUIEM CKPCIIMBAHNH, COCTABJICHUC F'CHOTUITHYCCKHUX CXEM CKPCIIUBAHUA

*B Tom 4uncJie Ha BbIOOP 00pa3oBaTeIbHOI OPraHU3anMN:




Jlst mpodeccuii/cieruanbHOCTEH CBSI3aHHBIX C 00BEKTOM M3ydeHHs “‘PacTeHus’” He0oOX0oauM 1o100p
TCHETHYECKUX 33]1a4 Ha OTpeIeJICHUE BEPOSITHOCTH HACIIEICTBEHHBIX MTPU3HAKOB TP MOHO-, JTH-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIUBAHUH Y pACTCHUI

st mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM H3yueHus “KUBOTHBIE” HEOOXOIUM 1TOIO0D
TCHETHUYECKUX 33]a4 Ha ONpe/IeJIeHNEe BEPOSITHOCTY HACIIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUH Y )KUBOTHBIX

Jlst mpodeccuii/cieranbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3ydeHus “UenmoBek” HeoOXoauM o100p
TCHETHUYECKUX 33]1ad Ha OTpeIeIICHUE BEPOSITHOCTH HACIIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUH Y YEIOBEKa

Tema 2.7.
B3aumoneiictBue
reHOB

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

I'enoTnn Kkak nenocTHas cuctema. MHOXKECTBEHHOE JAeicTBHE reHoB. [ineiorponys. MHOKeCTBEHHBIN

AJIJICJIM3M. BBaHMOﬂeﬁCTBI/IC AJIJICJIBHBIX I'CHOB. KO,Z[OMI/IHI/IpOBaHI/Ie. BzaumopeiicTBre HealJIeaIbHbIX TEHOB.

Kommnementapaocts. Onuctas. [lonumepus

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha OonpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU
PA3IMYHBIX TUIIAX BSaHMOHeﬁCTBHH TCHOB, COCTABJICHUEC 'CHOTHUITMYCCKHUX CXEM CKPCIINBAHUSA

*B ToM 4uHcie Ha BLIOOP 00pa30oBaTe/IbHOI OPraHU3alMuU:

* Jlns mpodeccuit/cnenuanbHOCTeH CBI3aHHBIX ¢ 00BEeKTOM H3yueHus ‘“‘Pactenus’” HeoOxoaum moaoop
TeHETUYECKUX 3a/1a4 Ha OTNpe/eIeHHe BEPOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MPU
Pa3IMYHBIX TUTIAX B3aMMOJCHCTBHS T€HOB Y pacTEHUMN

* Jloist mpodeccuii/CeruaibHOCTEH CBSI3aHHBIX C 00bEKTOM u3ydeHus ‘“JKuBOTHBIE” HEOOXO0IUM 000D
TEHETUYECKUX 3aJ1a4 Ha OIpe/IeNIEHNE BEPOSTHOCTH BO3ZHUKHOBEHHS HACIIEACTBEHHBIX MPU3HAKOB MIPH
Pa3IMYHBIX TUTIAX B3aMMOJICHCTBUSI T€HOB Y )KUBOTHBIX

* [l nmpodeccuit/cnenuanbHOCTeN CBI3aHHBIX ¢ 00beKTOM H3yueHus “UenoBek” HeoOxo1uM moa00p
TFEeHETUYECKUX 3a/1a4 Ha ONPEJEIIEHNE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB MpU
pa3IMYHBIX TUIIAX B3aMMOJAECHCTBHSI T€HOB Y UEIOBEKa

OK 01
OK 02

Tema 2.8.
CuenjieHHoe
HaCJIe0BaHNe
NMPU3HAKOB

OcHoBHOe cogepkaHue

Teoperuueckoe o0yueHue:

3akonsl T. Moprana. CueruieHHOe HaclieIOBaHHE TeHOB, HApYIIEHHUE CIETUICHHSI. X POMOCOMHAs TEOPHSI
HACJIeJICTBEHHOCTH. [ eHeTHUeCcKoe KapTUpOBaHUE XpOMOCOM. VI cIonb30BaHre KPOCCHHTOBEPA JIS

OK 01
OK 02
[1K2




COCTaBJICHUA I'CHETUYCCKUX KapT XpOMOCOM

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

Pemenue 3aa4 Ha OMpeaACICHUC BCPOATHOCTHU BOSHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU
CHCINNICHHOM HACJICAOBAHNH, COCTABJICHUEC I'CHOTUIIMYCCKUX CXCM CKPCIIHBAHUA

Tema 2.9.
I'eneruka nmoJjia

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue:

XpOMOCOMHHfI MCXaHU3M OIIPEACIICHUA I10J1a. AYTOCOMBI H ITOJIOBBIC XPOMOCOMBI. I'omorameTHBIN 1
reTepOFaMeTHHﬁ moJ1. I'eHeTndeckas CTPYKTYpa IIOJIOBBIX XPOMOCOM. HaCJ'ICIIOBaHI/Ie IIPpU3HAKOB,
CICIICHHBIX C IIOJIOM

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

Pemenne 3aaa4 Ha OInpeaciICcHUC BCPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX IPU3HAKOB, CLUCIUVICHHBIX C
II0JIOM, COCTABJICHHUEC I'CHOTHUIIMNYCCKHUX CXCEM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTnka
JyeJ0BeKa

OcHoOBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

Kapuorum yenoBeka. MeTo/ bl M3yueHUst TEHETUKH YEJIOBEKA: T€HEaT0THYECKUM, OJTM3HEIIOBhIH,
LUTOr€HETUYECKUN, OMOXUMHUUYECKUN, OMYJIALIMOHHO-cTaTUcTUYecKui. HacnencTBennblie 3a00neBaHms
yesioBeKa. [ 'eHHble 1 XpOMOCOMHBIE 00JIe3HU uenoBeka. bonesHu ¢ Haciaen1cTBEHHOM
MPEAPACTIONO0KEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBPALLEHNUHN U JICUEHUH T€HETUYECKUX
3a00NeBaHUI YeTTOBEKa

IIpakTHYecKHe 3aHATHSA:

Pemrenue 3amau Ha onpeseneHne BEPOATHOCTA BOSHUKHOBEHUS HACIIECTBEHHBIX MPU3HAKOB, UCTIONIB3YS
METO/Ibl TCHETUKH YE€JI0BEKa, COCTABJIICHHE T€HOTUITUYECKUX CXEeM CKpemuBaHus. [IpencraBiennue yCTHBIX
COOOIIIEHUH C Mpe3eHTalel 0 HacIeACTBEHHbIX 3a00JIEBaHUSX YEJIOBEKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHue:

B3aumoneiicTBre reHoTHIIA U Cpeibl IPpU (OPMHUPOBAHUU (HEHOTHIA. FI3MEHUMBOCTH MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE MPU3HAKKU. BUIbI N3MEHYMBOCTH: HACJIEICTBEHHAS U HEHACIIEICTBCHHAS.
3aKOH rOMOJIOTHYECKUX PAIOB B HacieacTBeHHON u3menunBocty (H.W. BaBumos).

MonudukanonHas, win GeHOTUIINnYecKasi K3MEHYUBOCTh. Polib cpepl B MOAU(PHUKAITMOHHOM
n3meHunBocTH. HopMma peaknuy nmpusHaka. BapuanmoHHbIN ps 1 BapualMoHHas KpuBasl. XapaKTepUCTHKA
MOJU(GUKAOHHON U3MEHUYNBOCTH

OK 01
OK 02
OK 04




HacnencrBennas, uim reHOTUIMYECKas M3MEHUYUBOCTh. KOMOMHATUBHASI H3MEHUYUBOCTb.
MyTauroHHas U3MEHUYUBOCTh. BHIbI MyTallMii: T€HHbIE, XPOMOCOMHbBIE, FeHOMHBIE. [[pUunHbBI
BO3HHUKHOBEHHUS MyTallUl

HpaKTI/I‘lCCKI/Ie 3aHATHSA:

Pemenue 3aaa4 Ha OINMPCACIICHUC TUIIa MYyTAallUU ITPU NMEPCAavuC HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

Tema 2.12. OcHOBHOE co/lep:KaHue

Cenexuus Teoperuueckoe o0yueHue:

OpPraHu3MoB Cenexiyst Kak Hayka. MeToJibl ceJIeKIMOHHON paboThl. ['eTepo3uc u ero npuuuHbl. FIcKyccTBEHHBIH 0TOOD: OK 01
MacCCOBBIN Y MHIWBHIyaIbHBIA. DTallbl KOMOUHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMm OK 02
AJropUTMBI pelIeHre 3a1a4 Ha OINpeieJIeHUEe BO3MOXXHOTO BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB 110
CEJIEKIIMH, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELIUBAHUS

KonTpoasnas padora

Ctpoenue u GyHKIMH OpraHu3Ma

Pasznea 3. Teopusi 3BoJIIOIIUA

Tema 3.1. OcHoBHoOe coJep:kaHue

Hcropus Teoperuueckoe od0yueHue:

3BOJIIOIIMOHHOTO | [IepBble HBOIOLMOHHBIE KOHIETIUH. [ panyanucTudeckas sBomtornonHas konuenuus JXK.b. Jlamapka.

yueHust JBmxyue cuibl 3Bostoninu. Kpeanronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist OK 02
(dbopMHpOBaHUS UAEU SBOTIOLHUN OK 04
[Ipennocelaku BO3HUKHOBEHMS JJapBUHU3MAa. DBOMIONNS BUAOB B pupoje. bopr6a 3a cymecTBoBaHue.
EcrectBennslit 0TO0p. AnuBepreniums npu3HakoB U BUA000pa3zoBanrue. OCHOBHBIE MOJOKEHHS
cuHTeTH4YecKoil Teopun sBostonnu (CTI). Poib 3BoOIIMOHHOM Teopun B GOpMHUPOBAHUM HAYYHOU
KapTHHBI MUPa

Tema 3.2. OcHoBHOE coaep:xaHue

Muxpossomonusi | Teopernueckoe o0yuyeHue:
MUKPO3BOIIONMS 1 MAKPO3BOIIONMS KaK ITalbl 3BOJIOLMOHHOTO Mpoliecca. [ eHeTnueckrue 0OCHOBBI
HBOJIOIUH. MyTalnuy ¥ KOMOMHAIIMY KaK 3JIeMEHTapHBINA BOJTIOIMOHHBIN MaTepuai. [lomymsus kak OK 02

AJIeMEHTapHasi €IUHULA SBOTIOIUH.
JBuxymue cuibl (pakTopsl) sBoNOIMHA. MyTallmoHHbBIN Mpoliecc U KOMOMHATHBHAS N3MEHYUBOCTbD.
Murparus. M3omnsmus nomymsiuid: reorpaduyeckast (MpoCcTpaHCTBEHHAs ), OMOIOTHYECKast




(penpoayKTHBHAS).

EcrecTBennbIit 0TOOp — Hanpasmstomuii Gpaxtop sBomonud. boprOa 3a cymmecTBoBaHNE KaK MEXaHU3M
JEWCTBUS €CTECTBEHHOTO 0TOOpa B Momysinusx. Bug u ero kpurepuu (npusHaku). BumooOpa3zoBanue kak
Pe3yabTaT MUKPOABOIIOIUU

Tema 3.3.
MaxkpodBoJrronus

OcHoBHOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

MakponsBomtonus. PopMbl 1 OCHOBHBIC HarpaBiieHUs1 MakpodBoroiuu (A H. CesepiioB). [Iytu
JOCTHXKEHHS OMOJIOTMYECKOT0 mporpecca: apoMopdos, nanoagantanus, oomias qereueparus. MeTo bl
M3y4YEeHUs MaKpOIBOIIOIMHU. 3aKOH 3apoibinieBoro cxoacTsa (3akon K. bapa). buorenernveckuii 3axon (3.
I'exkens, . Mromep). OO1ue 3akOHOMEPHOCTH (TIpaBUiIa) YBOTIOLHH

OK 02

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE )KU3HU
Ha 3emJie

OcHoBHOE€ CoacpKaHuEe

TeopeaneCKoe oﬁyqe}me:

TI'unore3s! u TCOPHUU BOBHHUKHOBCHUSA JKU3HH HA 3emie: Kp€alnOHN3M, CaMOIIPOU3BOJIbHOC (CHOHT&HHOC)
3apOXKACHUC, CTALITMOHAPHOC COCTOAHUC, ITAHCIICPMUA, 6uomod3. Hauano OpFaHI/I‘lCCKOﬁ OBOJIFOIINH.
IlosiBneHnue IICPBBIX KJICTOK. 9BOJ’IIOI_[I/IH MeTaboau3Ma. 3BOJ’IIOI_II/I$I ICPBBIX KJICTOK. HpOKapI/IOTLI u
9YKApPUOTHI. HpOI/ICXO)KI[CHI/IC MHOI'OKJICTOYHBIX OPIraHU3MOB. Bo3HUKHOBEHNE OCHOBHBIX HapCTB 3YKapUuoT.
OcHOBHBIE YCPTHI OBOJIOIHMU PACTUTCIBHOI'O MUpPA. OcCHOBHEIC YCPTHI OBOJIONUHA ) KUBOTHOI'O MUpa

HpaKaneCKne 3aHATHUSA:

HpeI[CTaBJ'IGHI/Ie YCTHOT'O COO6HI€HI/I$I " JICHTBI BDEMCHHU 110 OCHOBHBIM 3TallaM BO3SHHUKHOBCHHA U pa3BUTHUSA
JKUBOTHOI'O U PACTUTCIILHOTO MUpaA, IOATOTOBJICHHLIX ITO IIECPEYHIO HCTOUYHHUKOB, pPEKOMCHAOBAHHBIX
npenoaaBaTeyIcM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEeKa —
aHTpoONoreHe3

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue:

AHTponoiorus — Hayka o 4enoBeke. CHCTEeMaTHYeCKOoe MOJIoKeHHe YesioBeka. CXOJICTBO YelloBEKa C
SKUBOTHEIMH. OTINYUS YEJIOBEKA OT )KUBOTHLIX. HpHMOXO)K)IeHI/Ie 1 KOMIIJICKC CBsI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHAJIbHOW cHCTeMbl. COOTHOIICHUE OUOJIOTHUECKUX U
COITHANILHBIX (PAKTOPOB B aHTPOIIOTCHE3E

OCHOBHBIE CTAJIMH aHTPOIIOTeHe3a. JIpUONHUTEKN — MPEKU YeIOBEKa M YeIOBEKOOOPa3HbIX 00E3bsH.
[TpoToaHTpoI — MPEIIIEeCTBEHHUK YelIOBeKa. ApXaHTPOIl — JApeBHeiunil yenosek. [laneoantpon — ApeBHUI
yesioBeK. HeoaHTpomn — 4eioBek COBPEMEHHOTO THITA. DBOJIIOIUSI COBPEMEHHOT'O YeTI0OBEKa.

Yenoeueckue packl. OCHOBHBIC OOJIBIIHE PACKL: €BPONICOUIHAS (€Bpa3UiiCKas), HETPO-aBCTPAIOHTHAS

OK 02
OK 04




(’xBaTOpHaIbHAS ), MOHTOJIOMIHAS (a3UaTCKO-aMEepUKaHCKast). BpeMs 1 MecTo BOZHUKHOBEHUS
YeJI0BeYeCKHX pac. EAMHCTBO 4eIoBEeYEeCKHX pac

IIpakTHYeckHne 3aHATHSA: 1
Bpewms u myTH paccenenus yenaoBeka no rianete.[IpucnocobaeHHOCTh YeIoBeKa K pa3HbIM YCIOBHSIM
cpenbl. Bnusiaue reorpaduueckoii cpesl Ha MOp(hOIOTHIO B (PU3HOJIOTHIO YeIOBEKa
3amuTa JICHT BPEMEHU U MEHTAIBHBIX KapT B (popMaTe yCTHOTO COOOIIEHUS, MOATOTOBICHHBIX 110 TICPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX ITpernojaBaTesieM
Kontposabnasn 1
Teopernueckre acieKThl IBOIIOIMH KU3HU Ha 3emiie
padora
Pa3nen 4. dxoJiorus 13
Tema 4.1. OcHoBHOe coep:kaHue 1
JK0JIOTHYECKHE TeopeTnueckoe odyueHnue: 1
dakTopsl 1 Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOUYBEHHAs, BHYTPHOpPTaHu3MeHHast. OU3UKO- OK 01
cpebl JKU3HH XUMHYECKHE OCOOCHHOCTH Ccpejl 00OMTaHus OpraHu3MoB. [IpucnocobieHust Opranu3MoB K JKU3HH B Pa3HBIX OK 07
cpenax. [Tonstue sxonoruueckoro pakropa. Knaccuduxamms sxonornueckux pakropos. [Ipasuio
muaumyma 1O. Jlubuxa. 3akon TonepantHoctu B. [lendopma
Tema 4.2. OcHoBHOE coep:kaHue 2
Honyasuus, Teoperuueckoe odyueHue: 1
cooduiecTBa, ODKoJIornueckas XapaKTEpHUCTHKA BUJIA U MOMYJIALNH. DKoJIornyecKkas HUIIA BUOA. DKOJIOTHUECKHE
IKOCHCTEMBbI XapakTepucTHku nonynasuuu. CoobiiecTBa u 3kocucTeMbl. bruorieHos u ero ctpykrypa (B.H. Cykaues).
Cas13u MeXly opraHu3MaMu B 6uorieHo3e. CTpyKTypHbIe KOMIOHEHTHI SKOCUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIeCTB U MOTOK YHEPTUHU B dIKocHucTeMe. Tpoduieckrne ypoBHH. OK 01
AHTpPOIOreHHbIE IKOCUCTEMBI. ArposKocHcTeMbl. OTINYUS arpO3KOCUCTEM OT OHOT€OLEHO30B. OK 02
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM OK 07
IpakTHYECKHE 3aHSITHS: 1
Tpoduueckue nenu u cetu. OCHOBHBIE TOKa3aTeNM IKOCUCTEMBI. briomacca u mpoayKIus. DKOJIOTHIECKUe
MUPaMHJIBI YUCell, OMOMacchl U 3Heprun. [IpaBuiio mupaMuIsl SHEPTHH.
Pemrenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUM 110 IEPEHOCY BEUIECTBA U YHEPTUHU B
HKOCHCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil U MupamMul OMOMacchl U SHEPTUH
Tema 4.3. OcHoBHOeE coiep:KaHue 2 OK 01
buocdepa - Teopernyeckoe o0yueHue: 1 OK 02




rjodajabHast buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepnaackoro. OK 07
IKOJIOTHYECKAs Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BeniecTBo 6nocheps! U ero GyHKIUU
cucTeMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcodeHHOCTH OHOC(hEephl Kak rI100abHOI 3KOCHCTEMBI.
JluHamuueckoe paBHOBecHe B Onocdepe. PurmMmudnocTs siBienuit B Ouochepe. KpyroBopotsl BemiecTs u
OMOTEOXUMHUECKUE LUKIIBL. [ 100aIbHbIE SKOIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH U IIyTH UX PEIICHUS
IIpakTnyeckue 3aHATHSA:
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3314 Ha OIpeIeICHHE MIOIAAN HaCaXKICHUN JJist
CHIDKEHHUS KOHIEHTPAIMHU YTIIEKHCIIOr0 raza B aTMoc(epe CBOETro peruoHa nposKUuBaHUs
Tema 4.4. OcHOBHOE co/lep:KaHue
Biausinue TeopeTnueckoe odyueHue:
AHTPONMOTeHHBIX | AHTPOIIOTEHHBIE BO3ICHCTBUS Ha Orochepy. 3arpsa3HeHUs KaK BU aHTPOIIOTEHHOT'O BO3/ICHCTBHS
¢akropoB Ha (xumuueckoe, pusuuecxoe, buonocuueckoe, omxoovl nNPoOU300CmMaa u nompeodienus). AHTPOTIOTCHHBIC OK 01
ounocdepy BO3JICHCTBUS Ha aTMocdepy. Bo3znelicTBus Ha ruapocdepy (3aepsasHenus u ux ucmoYHuUKU, UCMOueHUs OK 02
600). BozaeiictBus Ha utocdepy (deepadayus nouesl, 8030eticmaue Ha 20pHbie Nopood, Heopa). OK 04
AHTpOIIOreHHbIE BO3IEHCTBHS HA OHOTHYECKHE COOOIIECTBA (1eca u pacmumenvHble coobuecmaa, OK 07
HCUBOMHBLU MUD) ITK2
IIpodeccuonanbHO-OpMEHTHPOBAHHOE COlePKAHME MPAKTHYECKOr0 3aHATHS:
Pemenne npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 110 COXPAHEHUIO MIPUPOIHBIX PECYPCOB CBOETO
perroHa MpOKUBAHUS
Tema 4.5. OcHoBHOE coaep:xaHue
Biausinue Teopernueckoe o0yueHnue:
COMATBHO- 3110poBBE U ero cocTaBisromue. GakTopsl, MOJOKUTENFHO U OTPULIATENFHO BIHSIONINE HA OPTaHU3M
IKOJTOTHYECKHUX 4eJioBeKa. BpeaHble MPUBBIYKHU: TIOCIEACTBHS U TipoduiakTrka. [Ipobiema TeXHOTeHHBIX BO3ICHCTBHUI Ha
(¢axTopos Ha 3JI0pOBbE YEJIOBEKa (37IEKTPOMArHUTHBIE OIS, OBITOBAsI XUMUS, U30BITOUHBIE UTYMBbI, paJHalus U T.I1.).
310pOBbE Ananranusi opraHuzMa 4esoBeka K akTopaM OKpy»Karoliei cpesibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
YyeJIOBEKAa YEJIOBEKA. 3/T0POBbE U PaOOTOCIIOCOOHOCTS.
[Tpuniuns! popMupoBaHus 370poBbecOeperaroiiero nopeaeHus. duznyeckas akTUBHOCTH U 3/I0POBbE.
['pymmet 310poBbsi. OCHOBBI 3aKanuBaHusl. buoxuMuueckrue aclieKThl panroHanbHOro nuTanus. [Ipasuia
0€30MacHOT0 MCIOJIBb30BaHUS OBITOBBIX TPUOOPOB M TEXHUYECKHX YCTPOUCTB
IIpakTuyeckue 3aHATHS: OK 02
Ormpezienenre CyTOYHOro palyuoHa MUTaHus OK 04




Co3nanrie MHAMBUAYATHHOW MaMSITKU 110 OpraHU3aliK PallMOHATBHON (PU3NYECKON aKTUBHOCTH

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME JIA0OPATOPHOI0 3AHITHSA

JIaboparopHast paboTa Ha BEIOOD:

JIaboparopHast paboTa «YMCTBEeHHAsI pabOTOCIIOCOOHOCTHY

OBrnazseHne METoaMu OIPEIeIICHHS OKa3aTeel YMCTBEHHOU paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJYYCHHBIX PE3yJIbTATOB U (OPMYJIMPOBAHUE BHIBOIOB (ITMCHBMEHHO) C MCIOJIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

JlabGopaTopHas paboTta «BiausHue abnoTH4YecKuX GakTOpOB HA YeIoBeKa (HU3KHE U BHICOKHE
TEMIIepaTyphl)»

W3yueHne MEXaHU3MOB aJanTallii OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHUE MOJIyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C HCIIOJIb30BAaHHEM
HAYYHBIX TOHATHU, TCOPHIA U 3aKOHOB

B kauecTBe TpUrrepoB CHUXKAKOMIMX PA0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npoeCCHOHATILHOMN IEATENFHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpy3Ka u T.1I.

OK 07
I1K2

KonTposbHnas padora
Teoperndeckue acieKThl SKOJIOTHU

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHue (CO/Iep:KaAHNe MPUKJIATHOTO MOTYJIs)

Pa3nena 5. buojsorusi B :Ku3HU

Tema 5.1.
BuorexHojoruu B
JKM3HHU KaXKI0r0

Conepxanue

TeopeaneCKoe oﬁyqe}me:

buotexHonorus kak Hayka u mpou3BoJcTBO. OCHOBHbIE HAIIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH.
Mertoabl OnorexHosnoruu. OObeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U TE€HETHUECKUX
sKcniepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOIOTHYECKOH HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MaccoBoi MH(opMaruu, cetb VIHTepHeT u ipyrue)

Rl R

IIpodeccuonanbHO-0pHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:

Keiicbl Ha aHanu3 HHPOPMAIIMH O HAYYHBIX TOCTHXKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEepPUH, MUILEBbIX OMOTEXHOIOTHA. 3aluTa Keiica: npeAcTaBlIeHUe pe3yIbTaToOB PEeLICHHS
KelcoB (BBICTYIUICHUE C MTPE3eHTAINe )

Tema 5.1 o0s3aTenbHa 7151 U3YUYEHUS CTYIEHTaMH BeeX Mpodeccuil/cnenuaibHOCTen

OK 01
OK 02
OK 04

Tema 5.2.1. buorexnoJsiornu B MeIMuuHe U (papManuu

Tema 5.2.1.

‘ Conep:xkanue

OK 01




buorexnosiornu B | [IpakTudyeckue 3aHATHS: 2 OK 02
MeIuLUuHe H PazButne 6moTexHooruii B 006JaCTH MEIUITMHBI U (papMalvii ¥ MPUMEHEHHUE UX B KU3HM YEJIOBEKa, TTIOMCK 1 OK 04
hapmanun U aHaJIu3 MHQOPMAIMK U3 PA3IMYHbIX MCTOUHUKOB (Hay4Has M yueOHO-Hay4Has JIMTepaTypa, CpecTBa IIK?
MaccoBoi nHpopmanuu, cetb IHTEepHET 1 apyrue)
Keticpl Ha ananu3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUH B MEAUIIMHE U (hapMaruu (110 TpyIam)
3ammra keiica: [IpeacraBienue pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIMEeH ) 1
Tema 5.2.2. BHOTeXHOJIOTUH U KUBOTHBIE 2
Tema 5.2.2. Conep:xkanue 2 OK 01
buorexnonoruu u | IlpakTuyeckne 3aHATHA: 2 OK 02
KUBOTHBIE Pa3BuTre OMOTEXHOJIOTUI C HCIIOJIB30BAHUEM KUBOTHBIX, IPUMEHEHHUE NPOTYKTOB OMOTEXHOJIOTHUH B 1 OK 04
KU3HU YEJIOBEKA, IOMCK U aHAJIW3 HH(OPMALUK U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4Has IIK2
JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb IHTepHET u apyrue)
Kelicpl Ha aHanu3 nHGOpMALIUU O PA3BUTUN OMOTEXHOJIOTUH C HCIOIB30BAHNEM JKUBOTHBIX (I10 TPYyIIIaM)
3amura keiica: [IpencraBinenue pe3ynbTaToB pelieHHs KEeHCOB (BBICTYIUIEHHE C ITPE3eHTAIeH ) 1
Tema 5.2.3. BuorexHoJIorum U pacTeHus 2
Tema 5.2.3. Conepxanue 2 OK 01
buorexnogoruu u | [IpakTuyecKue 3aHATHS: 2 OK 02
pacrenus Pa3Butue OMOTEXHOJIOTHI ¢ UCTIONB30BaHUEM PACTEHHM, MPUMEHEHNE POTYKTOB OMOTEXHOIOTUHU B )KU3HU 1 OK 04
YeJI0BEKa, TIOMCK U aHAIN3 UH(OpPMAIMK U3 PA3IMYHBIX MCTOYHUKOB (Hay4Has U yueOHO-Hay4Has 11K2
JIUTEparTypa, cpesicTBa MaccoBoil nHdopmaiuu, cetb IHTEpHET U ipyrue)
Kelicbl Ha aHann3 nHGOpPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C UCTIOIB30BAHUEM PACTEHUH (110 rpyIam)
3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPEe3eHTAIMEeH ) 1
Tema 5.2.4. BuoTexH0JIOTHM B TPOMBIIIJIEHHOCTH 2
Tema 5.2.4. Conepxanue 2 OK 01
buorexnonorun B | [IpakTuyeckue 3aHATHA: 2 OK 02
NPOMBILLIEHHOCT | Pa3BuTHE MPOMBIIUICHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHE B KHU3HH YelIOBeKa, OUCK U aHaJIM3 1 OK 04
U nH(pOpMalIUY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACTBa MacCOBOM IIK2
nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha aHanu3 HHGOpPMAIMK O Pa3BUTUHU MPOMBIIIIEHHOW OMOTEXHOJIOTHH (110 rpymnam)
3amura keiica: [IpencraBienue pe3yabTaToOB peleHHs KecOB (BBICTYIIJICHHUE C NTPEe3eHTaLUeH ) 1
Tema 5.2.5. ConnajbHO-3THYECKHE ACIEKTHI OHOTEeXHOJI0T Ui 2




Tema 5.2.5. Conep:xkanue 2 OK 01
CounuajabHo- IIpakTuyeckue 3aHATHS: 2 OK 02
ITHYECKHE DTUYECKHE aCHEeKThI PA3BUTHUSI OMOTEXHOJIOTHI U IIPUMCHEHHE UX B JKM3HU YEJIOBCKA, TOUCK U aHAITU3 1 OK 04
acmeKTbl nH(pOpMAIUY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HAaydHas TUTepaTypa, CpeACTBa MacCOBOU IIK?
OMOTEXHOJIOTH i uHpopmanuu, cetb IHTepHET U Apyrue)
Keticpl Ha ananu3 nHpopManuu 00 ITUYECKUX ACHIEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TpyIIIam)
3ammra kefica: [IpeacraBnenne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3SHTAIEH ) 1
OcHOBHOe coiep:KaHue
Pa3nes 6. Buoskonornyeckue ucciae10BaHus 7 OK 01
Tema 6.1. OcHoBHoOe coJepkaHue 1 OK 02
OcHoBHBIE Teoperuueckoe ody4enue: 1 OK 04
METOAbI HaquLIﬁ MeTo. MeTopl OMO3KOJOIrHYECKUX UCCIEA0BAHUMN: TIOIEBEIE, na6opaToprle, 1 OK 07
0MO03KOJIOTHYECKH | HKcriepUMEHTAaNbHble. MOHHTOPHHT OKpY’KaIoIllel Cpe/Ibl: TOKAIbHBIN, pErnOHANBHBIN U TI100aTbHBIN
X HCC/IeI0BAHUIA Mertoap! morcka, aHanu3a 1 00paboTKi HH(GOPMAIIMK O IPOCKTE B PA3IMYHBIX HCTOUHUKAX
JlaGopaTopHble 3aHATHSA: 1
[TocraHoBKa 11eH, 3a/1a4, BHIABI)KEHHUE THITOTE3bI, TPOBEICHUE IKCIIEPUMEHTA 110 OPEIeIICHUIO 1
ONITUMAJIBHBIX YCIOBUH AJIs pocTa M (PU3HOIOTNYECKO aKTUBHOCTHU JAPOAOKEBBIX KJIETOK. BhlsiBieHne
3aKOHOMEPHOCTEH, POpMyIUpPOBaHHE BHIBOJIOB U IIPOTHO30B.
JIaGopatopHblie pabOThI HA BBIOODP [0 MUHU TPYIIIAM:
1. BnusiHue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTD APOKKEBBIX KIETOK
2. BnusiHue yrieBozioB Ha pocTa U (PU3UOJOTUYECKYIO aKTUBHOCTD APOXKIKEBBIX KJIETOK
3. CoueraHHOE BIMSHUE TEMIIEPATYPhl U YIIIEBOJOB HAa POCTa U PU3NOJIOTUYECKYIO
aKTUBHOCTb JIPOACKEBBIX KJIETOK
OcHoBHoOe coJep:kaHue 5 OK 01
Tema 6.2. | IlpakTH4yeckoe 3aHsATHE 1 OK 02
buoskoaorudeck | O630p TeM y4eOHO-HCCIIEAOBATEIBCKUX IPOCKTOB. BHIOOp yueOHO-HCCIIe0BATENBCKOTO MPOCKTA 13 1 OK 04
OK 07

U IKCIIEPUMEHT

MpeAJIOKEHHBIX. POPMHUPOBAHNE KOMAH/IbI IPOEKTA. AJTOPUTM BBIIOJHEHUS ITPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT oAMH U3 BApUaHTOB yueOHO-UCCIIEeI0BATEIbCKUX TPOEKTOB:
1. Ouenka kauecTBa aTMOC(EpPHOrO BO3TyXa
2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS
3. OrueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJIETITHICCKAM U (PU3UKO-XUMUIECKAM




CBOMCTBaM

4. Bnusamue [1AB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHUI

5. BuusHue cosieBOro 3arps3HeHHs Ha POCT M pa3BUTHE CEMSH BBICUINX PacTeHUN
Ilepswiii 5man evinonenus npoekma.
O6ocHOBaHME aKTyaIbHOCTH BBIOPaHHOM TeMbl. BrisBienue npobiaemsl uccienoBanus, GopmynrupoBaHue
rUnoTe3sl. Beibop MeTo0B nccienoBanus. Beioop Touek orbopa mpod HAa TEPPUTOPUU HCCIEIOBAHNS.
[TocranoBka 1ieneit u 3a1a4d uccienoBanus. OnpenencHue GopMbl IPEICTABICHHS PE3YIbTATOB
uccinenoanus. OnpeneneHue 3TalnoB U COCTABIEHUE IJIaHA HCCIIEA0BaHUs

JlaGopaTopHble 3aHSITHS 3
Bmopoii sman evinonnenus npoexma: MOArOTOBKa HEOOXOIUMOM TIOCY bl M MaTepUala JJisi SKCIIEPUMEHTA, 1
MIPOBEJICHUE IKCIIEPUMEHTA, TICPUOIMUECKAs IIPOBEPKA TCUCHUS IKCIIEpUMEHTa/ cOOp Marepuaia B

BBEIOpAHHBIX TOYKAX 0TOOpA MPod

Tpemuii sman evinoneHUss npoekma. MOTy4YSeHHE EPBUYHBIX HIKCIIEPUMEHTAIBHBIX JTaHHBIX, IPOBEICHUE 1
CTaTUCTHYECKOW 00PaOOTKU MOJTYYCHHBIX JTAHHBIX

Yemeepmolil 5man 6bINOJHEeHUs NPOeKMa: BIABICHHE 3aKOHOMEPHOCTEH, (hOpMyTUpOBaHHE BBIBOJOB U 1
MIPOTHO30B, OIIEHKA Ka4eCTBa HCCIIEyeMOro 00bEKTa 10 pe3yabTaTaM OMO3KOIOTHYECKOTO aHaTH3a
IMpakTuyeckue 3aHATHSA 2
3ammTa npoekra. [IpencraBienue pe3yabTaToOB BHIIOTHEHUS yIEOHO-UCCIIEAOBATELCKUX MTPOSKTOB 1

(BBICTYIUIEHHUE C IIPE3eHTalHEeN )

IpomexxkyTounas arrecTanus (3a4er)

Bcero:

72




3.1.

1. YCJIOBUA PEAJIMZAIUU ITPOI'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI «Buosorus»

OcHamenne yueOHOro kabmuera

OcBoenue mporpamMmbl  00IE00pa30BATENbHON  Y4EOHOW  JUCHUIUIMHBI

«buomnorusy npeamnojiaract HaJludue CICOUAIIM3UPOBAHHOIO yqeGHoro Ka6I/IHeTa, B

KOTOPOM MMEETCSI BO3MOKHOCTh 00€CIeYnTh CBOOOIHBIN 10ocTyn B IHTEpHET BO Bpemst

y‘-IC6HOI‘O 3daHATHA U B IICPUOT BHey‘I€6HOI>'I ACATCIIBHOCTHU 06yqa}01111/1xc;{.

B coctaB yueOHO-METOIUYECKOTO W MaTepUaIbHO-TEXHUYECKOTO O0ECTICUCHUS

IIpOorpaMmabl y‘Ie6HOﬁ AUCTUITIINHBI «buonorus» BXOJAT:

3.2.

HarIsAHbIE TOCOOUS (KOMIUIEKThI YU€OHBIX TAOJHI], TJIAKATOB, KapT, CXEM);
HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE CPEICTBA;

AKPaHHO-3BYKOBBIC ITOCOOUS;

KOMIUJIEKT TEXHMYECKOM JOKYMEHTAllMM, B TOM 4YHUCJI€ MaclopTa Ha CpeICcTBa
0o0y4eHUs, THCTPYKIIUHU 1O UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
OoubnuoTeuHbIt (oHT KaOUHETA,;

PEKOMEHJOBAaHHbIE MYJIbTUMEIUMHBIC TOCOOUSI.
NudpopmanuoHHoe odecniedeHre peaTu3auy NporpaMmbl

OcHOBHbIE NeYaTHbIE H3JaHudA

1. buonorusi. 10-11 kmacc (yriyOJeHHBIH YpOBEHB): YUYEOHUK JISI CPEIHEro

obmero oopaszopanus / B. H. Speirun [u gp.]; mox obmieit penakiueii B. H.
Speiruna. — 2-e uzn. — Mocksa: M3gatensctBo FOpaiit, 2022.

2. OOyxos, JI. K. buonorus: kiaeTku U TKaHU: y4eOHOE MOCcOOue IJIsi CPETHETO

npodeccuonanbHoro oopazopanus / J[. K. Ooyxos, B. H. KupunenkoBa. —
3-e u3n., nepepad. u non. — MockBa: UznarensctBo FOpaiit, 2022. — 358 c.

3. buonorua: y4eOHMK M MPaKTUKYM JUIsl CpedHEro mnpodeccHOHaIbHOro

obpazoBanusi / B. H. Speirun [u np.]; mox penakiueit B. H. Apeiruna. — 2-e
U3]I.

— MockBa: MzparensctBo IOpaiit, 2022, —

378 ¢. DJIeKTPOHHBbIE U3TAHUS

1. buonorusi. 10-11 kmacc (yriyOJeHHBIH YpOBEHB): YUY€OHUK JJIsI CPEIHETO

obmiero oopazosanus / B. H. Speirun [u ap.]; nox obmieit penakiueii B. H.
SApeiruHa. — 2-e u3n. — Mocksa: UznarensctBo HOpaiit, 2022, — 357 ¢. —
(Hapomnoe mnpocemienue). — ISBN  978-5-534-15630-0. — Tekcr:
aeKTpoHHbIH // OOpa3oBaTenbHas matgpopma Opaiit [caiiT),



6.

— URL:
https://urait.ru/bcode/509241

2. OGyxos, /JI. K. buonorus: KJIeTKu U TKaHU: yueOHOe mocoOue Uisi CPEeIHETro

npodeccuonansHoro oopazosanus / . K. O6yxos, B. H. Kupunenkosa. —
3-e u3n., nepepad. u gon. — Mocksa: MznarensctBo FOpaiit, 2022. — 358 c.
— (ITpodeccuonansuoe obOpazoanme). — ISBN 978-5-534-07499-4. —
Texcr: snextponnsiii // OOpaszoBarenbHas miatdopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/494034

3. buonorust: y4eOHMK ¥ TPAKTUKYM Ui CpPEIHEro MpogecCHOHATBHOTO

obpazoBanus / B. H. SApeirun [u ap.]; mox penakuueit B. H. Sppiruna. — 2-¢

U3/

— Mocksa: U3parenbctBo FOpaiit, 2022. — 378 ¢. — (IlpodeccuonansHoe

obpazoBanne). — ISBN 978-5-534-09603-3. — TekcT: 37€KTpOHHBIN //

Oo6pazoBaTenbHas miatgpopma FOpaiit [caiiT]. —

URL:
https://urait.ru/bcode/489661
JlonoJIHMTeIbHbIE HCTOYHUKH
1. Teiinop . buonorusi: B3 1. T. 1/ . Tewnop, H. I'pun, V.
Crayrt; nox pen.P. Conepa
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[lTaBnoBa, E. W. DOxonorus: y4eOHUK U MNPAKTUKYM [JJII CPEIHETO
npodeccuonanbHoro obpazopanus / E. W. IlaBinoma, B. K. HoBukoB. —
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Epemuenko, O. 3. buonorusi: yueHue o Oumocdepe: yueOHOe mocoOue s
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nepepad. u gon. — Mocksa: U3patensctBo FOpaiit, 2022. — 236 c.

bmuno, JI.  H. DOxonorusa: ydyeOHOe mocoOue  JjIsi  CpPEeAaHEro
npodeccuonanbHoro oopazosanus / JI. H. bimnaos, B. B. Ilonskora, A. B.
Cemenua ; moa ob6mieit pempakuueit JI. H. binnoBa. — MockBa: M3naTenbcTBO
FOpaiit, 2022. — 208 c.

bproxanp, ®@. ®. IIpomerniennas skosnorus: yueonuk / ®.®. bproxans, M.B.
I'padxuna, E.E. Cno6usikoBa. — MockBa: ®OPYM: UHOPA-M, 2022. — 208
C.

10.Hecmenora, H. H. Dxonorust yenoBeka: yueOHUK W MPAKTUKYM ISl CPEIHETO

npodeccuonanpHoro obpaszopanus / H. H. HecmemoBa. — Mocksa:
N3patensctBo KOpaiit, 2022. — 157 c.

11.buonorust ang npodeccuil U CreuuanTbHOCTE TEXHUYECKOTO M €CTECTBEHHO-

HAy4YHOTO Tpoduiei: Y4eOHWK Ui CTyA. YUPEeKISHUW cpea. mpod.
oOpa3zoBaHUs
/ B. M. Koncrautusos, A. I'. Pe3anos, O. E. ®azneesa; nox pea. B. M.
KoncrantunoBa. — M. : Mznarenbckuii ieHTp «Akaaemus», 2016/ — 336 c.
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4. KOHTpOJIb M OLIeHKA pe3yJIbTaT 0CBOCHHS 0011e00pa30BaTeIbHOM

AUCHMILIMHBI « brogorus

KonTposb M omeHka pe3yibTaT OCBOEHHUSI 00I1€00pa30BaTEIbHOM JAUCIUTIIIUHBI

«buonorus» PACKPBIBAIOTCA 4YCPC3 AUCHUINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC Ha

dbopmupoBaHre OOHIMX M MPO(PECCHOHATBHBIX KOMIIETEHIIMN MO pasjieiaM U TeMam

CoJIepaHus y4eOHOTO MaTepuraia.

Oomasn Pa3znen/Tema THn oeHOYHBIX MEPONIPUATHH
KOMIIeTeH
ums
Pasznenl.Knerka- KoHTtposbHas padota "MonekynspHbIid
CTPYKTYPHO- YPOBEHb OPTraHU3aLNH )KUBOTO"
(pyHKIHOHAIBbHAA
eIMHM LA )KUBOT'0
OKO02 TemaNe 01.1. 3anonHeHue TaOJIUIBl C OMUCAHUEM METOJIOB
buonorus kak MUKDPOCKOIIMPOBAHUS C UX JIOCTOMHCTBAMHU U
HayKa HEJ0CTaTKaMHu.
3anonHeHue TaOmuubpl «BKiag y4YeHBIX B
a3BUTUE OMOJIOTUI
OKO02 TemaNe01.2. 3arnoJHEHUE CPABHUTEIBHON TaOJINLIBI
OO01ast XxapakTepUCTHKa [CXOJICTBA U PA3IMUMil )KUBOTO U HEKHUBOTO
YKU3HU
OKO1 TemaNeO1.3.buonor DpOHTAIIBHBIN OIPOC
OKO02 WYECKHU BaXKHBIE [ToaroToBKa yCTHBIX COOOIICHMI C
OK04 XUMHYECKHE [IpE3CHTAIUEH
COEIMHEHUS BrinonHeHune u 3ammra 1abopaTopHbIX padoT:
«Onpenenenue BurtamuHa C B IpoIyKTax
UTaAHUS,
«I'mapodunbHo- ruapodoOHBIE CBOKCTBA
007000791 (0):3%
OKOl1 TemaNe01.4. OueHnBaeMasi JUCKYCCHsl IO BOITPOCaM
OKO02 CrpykTypHO- NIEKLUN
OKO04 (byHKUHOHATBHAS Pa3paboTka MEHTaIbHOUN KapThl MO

opraHu3anu:sa KJICTOK

KJ1acCU(UKAIIMY KIIETOK U MX CTPOCHHIO Ha
PO-U DYKAPUOTUYECKUX U TIO 1TAPCTBaM B
MUHUTPYTITIAX

BrinosHeHHEe U 3a1yTa 1a00paTOpHBIX padoT:
«CTpOoeHUEKIETKU(PACTCHUSI,)KUBOTHBIE,TPUO
bl ) UKJIETOUHBICBKIIIOUCHUS (KpaxMall,KapOTUH
OUJIbI, XJIOPOTLIACTHI, XPOMOILIACTHI ),
«IIpoHHIITaEMOCTh MEMOPAHBI(TIJIA3MOJIN3,

NEeTIa3MOJIN3)»

24



OKO1 TemaNO1.5. DpOHTAJIBHBIN OMPOC
OKO02 CtpyKTypHO- PazpaboTka rioccapus
(GyHKIMOHATBHBIC Peiienue 3a1ay Ha ornpesiesieHue
bakTopbl 0CJIEIOBATEILHOCTH HYKIJICOTHIOB
HACJIeICTBEHHOCTHU
OKO1 TemaNel.6. DOpOoHTANBHBIN OMPOC
OKO02 [Iponeccer matpuuynoro (Tect «IIponeccsl MaTpUyHOTO CHHTE3a»
CUHTE3a Pelenue 3a1a4y Ha ONpeAeIICHHE
MOCJIEI0BATEIbHOCTH aMHUHOKHCIIOT B
MOJIEKyJIe Oenka
Pelienue 3a1ay Ha orpesiesieHue
M0CJIEIOBATEILHOCTH AMUHOKHCIIOT B
MOJIEKyJie Oelika B Cilydae H3MEHEHHUSI
nocienoBaTenbHOCTH HyKIeoTHaoB JJHK
OKO02 TemaNel.7. OpOHTANBHBIN OMPOC.
OK04 Hexknerounsie hopmbl [ToAroToBKa yCTHBIX COOOIICHU C
KHA3HU Mpe3eHTalren (BUpyCHbIC U OaKTepHaIbHBIC
3a0oneBanus. OOIIKMe MPUHIUIIBI
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX BEILIECTB.
OcoOGEeHHOCTH MPUMEHEHUSI aHTUOUOTHUKOB)
OKO02 TemaNel.8. DpOHTAIBHBIN OMPOC
OOMeEH BeIEeCTB U 3arnogHEeHUE CPAaBHUTEIBHON TaOJIUIIBI
IPEeBpAIlCHUE SHEPTUU B [XapaKTEPUCTUK TUTIOB OOMEHA BEIECTB
KJIETKE
OKO02 TemaNel.9. OOCy>KIeHre o BOIpocam JICKITUU
OK04 JKM3HEHHBIN [UKII Pa3paboTka JeHThl BpEMEHU KU3HEHHOTO
KJIETKM. MuTo3. Melo3  |[uukia
Pazgen2.Crpoenue KontposnbHas padorta "Ctpoenue u pyHKIMU
HPYHKIUMOPTaHU3 opranuzma”
Ma
OKO02 Tema OuennBaeMasi JUCKYCCHs
OK04 No2.1.Ctpoenue Pa3paboTka MEHTaIBLHOM KapThl TKAHEH,
OpraHu3Ma OpraHoB U CHCTEM OPraHOB OPTaHU3MOB
(pacTeHus, KUBOTHBIC, YEIIOBEK) C KPATKOM
XapaKTEPUCTUKON MX (HyHKIIHIA
[ToaroToBKa U MPEACTABICHUE YCTHBIX
COOOIICHMH C Mpe3eHTalre (MMMYHUTET,
MH(EKIMOHHBIC 3a00JIeBaHUs, SITUIEMHUH,
BaKI[MHALIMS)
OKO02 TemaNe2.2. DpOoHTANBHBIN ONPOC 3aM0JIHEHUE TaOJIUIIBI C
DopMbl KPAaTKOU
pa3MHOXEHUS XapaKkTepuCTUKON U TpuMepaMu popMm
OpraHU3MOB Pa3MHOKEHHs] OpraHu3MOB
OKO02 TemaNo2.3. Pa3paboTka J1eHThI BpEMEHH C
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OKO04

OnTOrenes >KMBOTHBIX U
YCI0BCKa

XapaKTePUCTHKOW TAlOB OHTOT€HE3a
OTJICITHPHOM TPYIIIOH )KUBOTHBIX M YEIOBEKA
M0 MUKPO TpyIIam

Tect/omnpoc

OKO02 Tema CocTaBJICHUE KU3HECHHBIX IIUKJIOB PACTEHUM.
OK04 Ne2 .4 .Onroren
€3paCTEHUI
OKO02 TemaNo2.5. PazpaboTtka rioccapus Tect
OCHOBHBIE TIOHATHSA
TeHETUKU
OKO02 Tema DpOHTAJIBHBIN OMPOC
OK04 No2.6.3axkoHOM TecT o Bonmpocam jekuuu Pemmenne 3agay Ha
epPHOCTHHACIIE]] OTIPEICJICHUE BEPOSITHOCTH BOSHUKHOBEHUS
OBaHHUS HacnencTBeHHBIX MPU3HAKOB TP MOHO-,JIH-,
MOJTMTHOPHTHOMHU aHATU3UPYIOIIEM
CKpEIIMBaHUHU, COCTABJICHUE TEHOTUITMYECKHUX
CXEM CKpEeIIUBaHUS
OKO1 Tema Tect
OKO02 Ne2.7.Bzanmonencr Pa3paboTka rioccapus
BHETCHOB Pemienue 3a1au Ha onpeeieHUEe BEPOSITHOCTH
BO3HUKHOBEHHS HACJICICTBEHHBIX MPU3HAKOB
[IPU PA3TUIHBIX TUIIAX B3aUMOJICHCTBUS
IeHOB, COCTaBJICHHE TCHOTHUITMYSCKUX CXEM
CKpEIIMBaHUs
OKO1 TemaNe2.8. Tect
OKO02 CuenieHHoe PaspaboTka rioccapus
HacJieJJoBaHWE MPU3HAKOB |PelieHre 3a1a4 Ha ONpe/esieHUe BEPOITHOCTH
BO3HUKHOBEHHS HACJICICTBEHHBIX MPU3HAKOB
MpU CUEIJICHHOM HaCJeIOBaHUH,
COCTaBJICHHE TCHOTHUITHYECKUX CXEM
CKpEeIIMBAHUS
OKO01 Tema Tect
OKO02 Ne2.9.T'en Pa3paboTka rioccapus
eTHKaroJsa Pemenue 3aa4 Ha ONpeieICHUE BEPOSTHOCTH
BO3HUKHOBEHHUS HACJIC/ICTBEHHBIX MPU3HAKOB,
CIICTVICHHBIX C IOJIOM, COCTaBJICHHE
FEHOTUIMMYECKUX CXEM CKPEIIUBAHMS
OKO1 Tema Tect
OKO02 Ne2.10.I'enetn Pa3paboTka rioccapus
KayeJIoBeKa

Permienue 3a1au Ha onpeieieHUe BEpOSTHOCTH
BO3HUKHOBEHHS HACJICICTBEHHBIX MPU3HAKOB,
MCIIOJIb3YSl METO/Ibl TCHETUKH YEJIOBEKA,

COCTaBJICHHUC I'CHOTHIIMYCCKHNX CXCM
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ckpeniuBanua [loAroToBka yCTHBIX
COOOIIIEHU C Mpe3eHTalneH 0
HACJIECTBEHHBIX 3a00JIEBAHUX YEJIOBEKA

OKO1 TemaNe2.11. Tect
OKO02 3aKOHOMEPHOCTHU Pemenue 3a1a4d Ha onpeiesieHue TUa
OKO04 M3MEHYMBOCTH MyTalllH [PH
repeayeHacae/ICTBEHHBIXITPU3HAKOB,COCTABII
E€HUETCHOTUITNYECKUXCXEMCKPEIIIMBAHUS
OKO1 Tema Tect
OKO02 Ne2.12.Cenexun Pa3paboTka rioccapus
SIOPTaHU3MOB Pemenue 3amay Ha
OMpeeIeHUEBO3MOKHOTOBO3HUKHOBEHUSTHAC
e ICTBEHHBIXITPU3HAKOBIIOCEJIEKIIUHT,COCTABII
CHUETCHOTUITMYECKUX CXEM CKpEIIMBaHUS
Paznen3. Teopust KontpoarsHas padora "Teopernueckue
IBOJIIOLIUH ACIIEKTBI DBOJIIOIINH KU3HH Ha 3emiie"
OKO02 Tema3.1. DpOHTAIBHBIN OMPOC
OK04 Hcropust 3BOMOLMOHHOTO [Pa3paboTKa JICHThl BpEMEHU Pa3BUTHUSA
y4YEHUS PBOJIIOIIMOHHOTO YUCHHUS
OKO02 Tema3.2.Mukpo DpOHTAIBHBIN OMPOC
HBOJIIOLIMS Pa3paboTka rioccapusi TEpMUHOB
OKO02 Tema3.3.Ma OnenuBaemas auckyccusi Paspaborka
KPO3BOJIIOI] rJI0Ccapusi TEPMUHOB
usi
OKO02 Tema3.4. DpOHTAIBHBIN OMPOC
OK04 Bo3HuKHOBEHHE U [loaroTroBka u MpeACTaBICHUE YCTHOTO
pa3BUTHE KU3HU HA 3eMJIe COOOIIEHHUS U JICHThl BpDEMEHHU
BO3HUKHOBEHUS U PA3BUTHUS )KUBOTHOTO U
aCTUTEIILHOTO MUpPa
OKO02 Tema3.s5. DpOHTAJIBHBIN OMPOC
OK04 [Tpoucxoxnenune Pa3paboTka JeHT BpeMEHH M MEHTaJIbHBIX
YeJIOBEKA -aHTPOTIOTEHE3  [KapT Ha BHIOOD:
"IBOJIIOIIMSI COBPEMEHHOIO YesioBeKa',
"Bpemsi 1 yTH pacceneHus YeaoBeKa 1o
mianete", "Bausaue reorpaduaeckoi cpesb
Ha MOp(oTIOTHIO M HUZHOTIOTHIO
yenoBeka','UemoBeueckue
acel",00CyKJICHHE
Pa3znend. dxosorus KonrpoJsbHast padora "Teoperuueckue
AcCHeKTbI IKoJ0THn"
OKO1 Tema4.1. Dxonornyeckue [Tect 1Mo 3KoIOrHIecKuM (hakTopam U cpeiam
OKO07 (baKkTOpBI ¥ CpeNbl )KU3HU. PKU3HU OPTAaHU3MOB
OKO1 Tema4.2. CocTaBieHuE CXEM KpyroBOpOTa BEIIECTB,
OKO02 [Tomynsitiust, COOOMIECTBA, [MCTIOIB3YSI MATEPHAIIBI JICKITUU
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OKO07 HKOCUCTEMBI Pemenue npakTuka- OpUEHTUPOBAHHBIX
[pacueTHBIX 3aJJaHUM 110 EPEHOCY BEIECTBA U
SHEPTUM B 3KOCUCTEMAX C COCTABIICHUE
TpouyeCcKuX Lenel 1 nupaMuj OMomMacchl 1
SHEPrUU

OKO1 Tema4.3. OuennBaemas auckyccust Tect

OKO02 buocdepa- Pemenune npakTuka- OpUEeHTUPOBAHHBIX

OKO07 IJI00abHASIIKOJIOTMYECKA [PACUETHBIX 33124 Ha OIpeIeSIeHNE TII0MAau

g cUcTeMa HACAXKJICHUH 711 CHIDKEHUST KOHIICHTPAIUH

YTJIEKUCIIOro ra3a B aTMoc(epe CBOero
[pErroHa MPOKUBAHUS

OKO01 Tema4.4. Tect

OKO02 BnusiHue aHTponoreHHsIxX [Penienue npakTuka- OpueHTUPOBAHHBIX

OKO04 ¢dakTopoB Ha Ouocdhepy  |pacyeTHbBIX 3aJaHUM MO COXPAHEHUIO

OKO7 [IPUPOJIHBIX PECYPCOB CBOETO PETHOHA
NPOKUBAHUS

OKO02 Tema4.5. OrneHnBaeMas IMCKyCCrsI BBITTOTHEHUSTIPAKTH

OKO04 Bimsinue conmanbHO- yecKux3agaHui: " OnpeneIeHueCyTOYHOT O

OKO7 HKOJIOTHYECKUX (PAKTOPOB [pallMOHa MUTAHMS ",

Ha 3J0POBbLC YCIIOBCKA

"Co31anue NHANBUIYaJIbHON MaMSITKH 110
OpraHu3aliy pallMOHATILHON (PU3NUeCcKOi
AKTUBHOCTH"

BrinonHenue 1abopaTopHoit paboTh Ha
BBEIOOD:

"YMcTBeHHas: pabOTOCIIOCOOHOCTR",
"Brnusiaue abuotudeckux GpakTopoB Ha
YeJoBeKa (HU3KHE U BHICOKHUE TeMIlepaTyphl)"

IIpodeccunonaibHO-OpueHTHPOBaHUE coep:kanue Pa3nen S. buoJsiorust B sKu3sHu

OKO01
OKO02
OKO04
ITK5-2

* Tema
5.1buorexHonoruu
B JKU3HU KaXKI0TO

BrinosHeHue kelica Ha aHaIU3 HHPOpMAITUU O
HAYYHBIX JOCTHKEHUSAX B 00J1aCTH
FEHETUYECKUX TEXHOJIOTHM, KIIETOYHOU
WHKEHEPHH, MUIIEBBIX OMOTEXHOIOTUH (110
rpynmnam), IpeacTaBiIeHUE Pe3yIbTaTOB

[pEIIEHNS] KEWCOB
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