MHHHUCTEPCTBO HAYKH 1 BBICUIETO OBPA3OBAHUSI POCCHHCKOM ®EJAEPALIUN
(deaepanpioe rocyapeTBEHHOE ABTOHOMHOE 00PA30BATE/ILHOE YUPCRICHAE
poiciero odpasoanun «HaunonaapHslil neeaegosarebexnii Hukeropoaexuii
roecyaapersednnltii yausepenter uv. H.H. Jlobauesckoro»
Bamaxuunckuii gpuianan

QKO0 (}mmm,la HHI'Y
X% A.A.Yeuepun

20 7 A .

Pabouasi nporpaMma JncusniHHbI
bJ1.09 BHOJIOI's]

CrennanbHocTh cpesiHero mpodeccHoHaNbHOro 00pasoBaHms
09.02.01 KOMIIBIOTEPHBIE CUCTEMbBI H KOMIVIEKCHI

Kpasu(urkauns BulllyeKHMKa
TEXHHK 11O KOMITIBIOTEPHLIM CUCTEMAM

dopma obyHenus
OYHASI

2018



HOACHUTEJIbHASA 3AIIMCKA

PaGouass mporpamma  o0meoOpa3oBaTenbHOW  y4eOHOW  aucuuIUIUHBL  «buonorus»
npeaHa3HaueHa Uil M3ydeHHWs OWOJIOTMM B TpeAeiax OCBOCHHS IPOTPAaMMBI  MTOATOTOBKU
CHEIHAIMCTOB CPETHETO 3BeHa Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUsI.

Pabouass mnporpamma paszpaboraHa Ha ocHoBe TpeboBaHuit P®I'OC cpennero obiero
0o0pa3oBaHUs, TPEIbSBISCMBIX K CTPYKTYpE, COACPKAHUIO M pe3ylbTaTaM OCBOCHUS Yy4eOHOU
TUCHUIUTMHBL  «BUOJNIOTHS», B COOTBETCTBHHM C PekoMEHAAlMsIMU TI0 OpTaHW3aliH  ITOJTYYCHHS
cpeaHero oOmero oOpa3oBaHUsT B TpeAeiax OCBOCHHUs 00pa30BaTENbHBIX MPOTPaMM CPEIHETO
npodeccHoHaTLHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHMs C y4€TOM TpeOOBaHHUI
denepaabHBIX TOCYIApCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB M IOJy4aeMOW NpPOPeCcCCHH WITH
CHEIHAIBHOCTH  CpeAHero  mpodeccuoHanbHOro  oOpazoBaHus  (muceMo  JlemaprameHnra
rOCYIapCTBEHHOU MOJIUTHKU B cepe moaroroBku padouux xaapos u JI1O MunobOpuayku Poccuu ot
17.03.2015 Ne06-259).

Conepxanue nporpaMmmsl «bruoJIOTHS» HANIPABJIEHO HA JOCTUKEHUE CIEAYIOIMX HeJei:
* monydeHue (yHIaMEHTAJIBHBIX 3HAaHUKW o0 Owonornueckux cucremax (Knerka, Opranuswm,
[Nonynsmus, Bun, Oxocucrema); HCTOPUU pa3BUTHS COBPEMEHHBIX NMPECTABJICHU 0 )KUBOW MPUPOJIE,
BBIJAIONMXCS. OTKPHITUSX B OMOJIOTMUECKON Hayke; poJid OMOJOrM4Yeckoil Hayku B (POPMHPOBAHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; METOAAX HAYYHOIO ITO3HAHUS;
* OBJIAJICHHE YMEHHUSMH JIOTUYECKH MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKIX 3HAHUM B
MPaKTUYECKOW JESITEIbHOCTU JIIOJEH, pa3BUTHU COBPEMEHHBIX TEXHOJOTHH; ONPENENATh >KHUBBIE
00BEKTHI B NMPUPOJIE; MPOBOIUTH HAOIIOAEHUS 32 SKOCUCTEMAaMHU C LENIbI0 UX OMKCAHUS U BBISIBICHUS
€CTECTBEHHBIX U AHTPOIOI€HHBIX M3MEHEHUH; HaXOAUTh M AHAJIM3UPOBATH MH(MOPMALUIO O >KHUBBIX
00BEeKTaX;
* pa3BUTHE TII03HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYallbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
oOydaronmxcs B Ipolecce U3y4eHus OMOJIOTMYECKUX SBJICHHI; BbI JAIONMXCS JOCTHXKEHUN OMOIoruu,
BOLIEAUMX B OOIICUETOBEUECKYIO KYJIbTYPY; CJOXKHBIX M HPOTUBOPEUMBBIX IYTEH pa3BUTHUSA
COBPEMEHHBIX HAy4YHBIX B3IJISI0B, UJEH, TEOpHHM, KOHLENUUil, Trunore3 (0 CYIHOCTH U
MIPOMCXOXKICHU U KU3HH, YEJIOBEKA) B X0/1€ pabOTHI C pa3InuYHbIMU HCTOYHUKAMHU U H(opMaIuu;
* BOCINHTaHHE YOEXKIEHHOCTHM B HEOOXOJUMOCTU MO3HAHUS KUBOM MPUPOIbI, HEOOXOAUMOCTH
pallMOHAIBHOTO MPUPOAONOIB30BAHMS, OEpeKHOI0 OTHOLICHUS K NPHPOJHBIM pecypcaMm H
OKpYKaloIlel cpefie, COOCTBEHHOMY 3/I0POBbIO; YBaXEHMsSI K MHEHHUIO ONIOHEHTa MPH OOCYXIAECHUU
OMOJIOTUYECKUX TTPOOIIeM;
* HUCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUN U YMEHHMI B NMOBCEAHEBHOM KU3HM IS
OLICHKM IIOCJIEACTBUN CBOEH JEATENBHOCTH (M JAEATEIBHOCTH APYIHUX JIIOJEH) IO OTHOUIEHUIO K
OKpYXKalolllell cpefie, 3I0pPOBbIO JPYTMX JIIOJeH M COOCTBEHHOMY 3[0pOBBIO; OOOCHOBaHHE U
coOmonenre Mep npoduiIakTUKU 3a00JieBaHUM, OKa3aHUE IEpBOM TOMOIM MpHU TpaBMax,
coOroicHHE NPaBUJI TOBECHUS B IPUPO/IE.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JJUCIHUAILINHBI «BHOJIOT US»

buonorust — cucrema Hayk, U3ydarolasi BCE aCIeKThl )KM3HH, Ha BCEX YPOBHSX OpraHU3aMU
JKUBOTO, HaYMHAasg C MOJEKYISAPHOTO M 3akaHuuBasi OuochepHbiM. OObekTaMu H3ydeHHs! OMOIOTUH
ABJIAIOTCS JKUBBIE OpPraHU3Mbl, HUX CTPOCHHE M JKU3HEAEATENBHOCTh, WX MHOTooOpasue,
MIPOUCXOKICHHE, SBOJIIOIUS U pacipeiesieHUe )KUBBIX OPTAaHM3MOB Ha 3eMJIe.

OO0mras 6uonoTus N3ydaeT 3aKOHBI UCTOPHUECKOTO U MHMBUIYaJIbHOTO Pa3BUTHUSI OPTAaHU3MOB,
oOmme 3aKOHBI JKU3HU U T€ OCOOEHHOCTH, KOTOPBIE XapaKTepHBI IS BCEX BUIOB KUBBIX CYIIECTB Ha
TUIAHETE, a TAKKE X B3aUMOJICUCTBHUE C OKPYKAIOIIEH CPEeNou.



buonorns, Takum o00pazoM, SBISETCA OJHOW M3 OCHOBOIIOJIATAlOLUMX HAyK O JKU3HHU, a
BJIaZIcHHE OMOJIOTMYECKUMHU 3HAHUSMU — OJHHUM M3 HEOOXOAMMBIX YCIOBHI COXpaHEHUs >KM3HU Ha
TJTaHEeTe.

OcHoBY conepxaHusl y4eOHOW IUCHMIUIMHBI «BHOJOTHS» COCTABISAIOT CIEIYIOIIME BEIyle
UJEeH: OTJIMYUTENbHbIE MPU3HAKU KUBOM TNPUPONBI, €€ YpOBHEBas OpraHu3auus u sBomolusd. B
COOTBETCTBHHM C HHMH BBIJICTICHBI COJEPXKATEIbHBIC JHHUU: OMOJIOTHS KaK Hayka; OMOJIOTHYECKUE
3aKOHOMEPHOCTH; METO/Ibl HAyYHOTO MO3HAHMS;, KIETKA; OPraHu3M; MOMYIAIUs; BUJ; SKOCUCTEMBI (B
TOM uucie ouocdepa).

Copnepxanune yueOHOW NUCHUILIMHBI HANPABIEHO Ha MOJTOTOBKY OOYYArOIMXCS K PEIHICHHUIO
BOKHEHIIMX 3a/1a4, CTOSIIMX TIepen OWOJIOTMYECKOHM HayKkod, — MO0 paluOHAIBHOMY
HIPUPOIONIOIB30BAHUIO, OXPAHE OKPYKAIOIIEH Cpelibl U 370POBbS JIFOJICH.

B mpodeccuonanpHbix 00pa3oBaTENbHBIX OPTaHU3AIUIX, PEATU3YIONMX O00pa30BaTEIBHYIO
nporpaMMy cpeaHero oOmero oOpa3oBaHWs B TpeleliaX OCBOCHUS MPOrPaMMBI  MOATOTOBKU
CHEIMAIMCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUs, H3ydeHUE Y4eOHOU
JTUCHUTLINHBI «broJI0THsD UMeeT cBoM 0COOEHHOCTH B 3aBUCHMOCTH OT MPoduiis TpodhecCHOHAIBHOTO
oOpa3zoBaHus1, Oa3upyeTcs Ha 3HAHUSAX 00YJAIOIIMXCsl, TOTyIeHHBIX TPH U3YYeHUH OMOJIOTHUHU, XUMHH,
¢usuku, reorpaduu B OCHOBHOM HLIKOJIE.

IIpu ocBoenun cnernuanbHocTeil CIIO Texumueckoro mnpoduins mpodeccuoHaTbHOTO
obOpazoBanus Ouosiorust u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpennero oOrmero odpa3oBanus. ITO
BBIPAXXAETCS B COACPKaHUU OOYUCHHS, KOJIMUECTBE YaCOB, BBIICISIEMBIX HA U3YYCHHE OT/IEIBHBIX TEM
y4eOHON IUCHMIUIMHBI, TIYOMHE UX OCBOCHHS OOyJaroUMMUCSH, 00beMe U XapakTepe MpPaKTHUYEeCKHX
3aHATUN, JEMOHCTpPALIii, BUJIaX BHEAYAUTOPHOU CaMOCTOSTENIbHOM pabOThI CTY/AEHTOB U T. II.

Ilpu orbope coxepxaHuss y4eOHOM IUCHUILIMHBI «bBHOJOTHS) HCIONB30BAaH KYJIbTYpO-
co00pa3HbIil MOJX0/A, B COOTBETCTBUH C KOTOPHIM O0yJaroLecs TO0JKHBI YCBOUTh 3HAHUS U YMEHUS,
HeoOxonuMble s (GOpMUpOBaHUSI OOIIEH KylIbTypbl, ONpENENAIONEeH aJeKBaTHOE IOBEICHHE
YeJI0BEeKa B OKPYKAIOIIEH cpesie, BOCTPEOOBAaHHBIE B )KU3HU U B MIPAKTUYECKON JIEITEIEHOCTH.

Copepxanue yd4eOHOH IUCHHMIUIMHBI IpeaycMaTpuBaeT (QOpMUpOBaHHE Yy OOydarOmmMXcs
oOIIeHAYYHBIX 3HAHWM, YMEHUM M HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB NEATENIHHOCTH M KIFOYEBBIX
KOMIIETEHIIMH, BKIIOYAIONMX YMEHHE CpaBHHUBATh OHOJIOTMYECKHE OOBEKTHI, AaHAIW3UPOBATH,
OLICHMBATh W 00O0OIIATH MOJYYCHHBIE CBEACHUS, YMETh HAXOAUTh U HMCIOIb30BaTh HHPOPMALIHIO U3
Pa3IUYHBIX HICTOYHUKOB.

Nzydenne oOmeoOpa3oBaTenbHOM  y4eOHOW  JUCHMIUIMHBI  «BHOJOTHS)  3aBepIIaeTCs
MOJIBEJICHHEM UTOTOB B (popme auddepeHIInPOBaHHOTO 3a4eTa B paMKaX IIPOMEXYTOUYHOH aTTecTaluu
CTYICHTOB B IIPOLIECCE OCBOCHHS IPOTPAaMMBI IOATOTOBKU CIIEHUAIMCTOB CPEJHEr0 3BEHA C
MOJIyYEHUEM CPEHEro O0IIero 0Opa3oBaHUSL.

MECTO YYEFHON JUCHHUILIMHGI B YYEBHOM ILVIAHE
B mnpodeccnonanbHbIX 00pa30BaTeNbHBIX OpPraHU3ALMAX, PEaTHU3YIoNMX 00pa3oBaTeNbHYIO
porpaMMy CpeaHero oOmero oOpa3oBaHUs B TpeleiaXx OCBOCHUS MPOrPaMMBI  MTOATOTOBKU
CIICIMAIIMCTOB CPEJHEro 3BE€HAa Ha 0a3e OCHOBHOTO 0O0Iero oOpa3oBaHus, ydeOHAas AUCIUTIIMHA
«buonorus» u3ydaercs B 00IE00pa3oBaTeNbHOM ILHKIE Y4EeOHOTO IJIaHA MPOTPaMMBI MOJATOTOBKH
CIECIMAIIMCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHMS C IOJYYEHUEM CPEIHETO
o0mero oOpa3oBaHUsL.

PE3YJIBTATBI OCBOEHHMSI YYEFHOM JJUCIHUATLIVHBI



OcBoenue coJiepKaHus y4eOHON JTUCIUTIIIMHBI «buonorus» obecreynBaer
JIOCTHIKEHUE CTY/IEHTAMH CIICYIOIMX Pe3yJabTaTOB:
* IUYHOCMHBIX '
—— c(opMHPOBAHHOCTH YYBCTBA TOPJOCTH M YBKEHUSI K UCTOPHHU U JOCTHIKEHUSIM OTEYECTBEHHOM
OMOJIOTUYECKOW HAyKH; MPEJICTABIICHHS O IIEIOCTHON €CTECTBEHHO-HAYIHOU KapTHHE MHA,
—— TIOHMMaHWE B3aUMOCBS3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, WX BIUSHHUSA Ha
OKPYKAIOIIyl0 Cpely, OSKOHOMHYECKYI0, TEXHOJIOTHYECKYI0, COLMAJIbHYI0 M 3TUYECKYI0 CQepsbl
JESITeTbHOCTH YeNIOBEKa,;
—— CIOCOOHOCTh HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHHE MHpa B
0o0pa3oBaTeNnbHON M MPOPECCHOHAIBHOM JEATEIEHOCTH; BO3MOKHOCTH MH(POPMAIIMOHHON CpeJibl s
oOecrieyeHus MPOYKTUBHOTO caMO0Opa30BaHuUs;
—— BJAQJICHUE KYJIbTYpOH MBINUICHUS, CIOCOOHOCTh K OOOOINCHHWIO0, aHajdu3y, BOCIPHUSITHIO
uH(opManuu B 00JIaCTH €CTECTBEHHBIX HAyK, TOCTAHOBKE IIENTM W BBIOOPY IMyTEH €e JTOCTHUKEHHS B
npogeccuoHanbHOI cdepe;
—— CHOCOOHOCTh PYKOBOJICTBOBAThCS B CBOEH JIEATEIBHOCTH COBPEMEHHBIMU MPUHIUIIAMU
TOJIEPAaHTHOCTHU, JUAJOra U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO C KOJUIETaMHU, padoTe B
KOJUICKTHBE;
—— TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOJbI 3alMTHI OT BO3MOXHBIX MOCIEACTBUIN aBapwii,
KaTacTpo(, CTUXMHHBIX OCICTBUM;
—— oOnajaHue HaBBHIKAMH O€30mMacHOM paboThl BO BpeMsl IPOEKTHO-HCCIEIOBATEIBCKOH U
AKCTIEPUMEHTATBHOU IeATENLHOCTH, IPU UCIIOIB30BAHUH JTA00PATOPHOTO 000PYIOBAHUS;
—— CIIOCOOHOCTH UCIOJIb30BAaTh NMPUOOpPETEHHBIC 3HAHUS M YMEHHUS B MPAKTUUECKOU AESTEIbHOCTH U
MOBCEIHEBHOM KU3HH JUTS COOTIOICHHS Mep TPO(DUIIAKTUKHA OT-
paBJICHUMN, BUPYCHBIX U JIPYTHX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX TPUBBIYCK (KYPEHUS, ATKOTOIN3MA,
HapKOMaHUH ); IPaBUJI MOBEJICHHUSI B IPU POJAHON cpefie;
—— TOTOBHOCTb K OKa3aHHIO MEPBOW MOMOIIM MpPU TpaBMax, MPOCTYIHBIX U JAPYTUX 3a00JI€BaHUSX,
OTPaBJICHUSX MTUIICBEIMU TTPOIYKTAMHU
* MemanpeomMemuulx:
—— OCO3HaHME COIUATILHON 3HAYMMOCTH CBOEH mpodeccru/crnennanbHOCTH, 00TalaHie MOTUBAIHEN K
OCYIIECTBJICHHUIO MPO(ECCHOHATIBHON AEATEBHOCTH;
—— TIOBBIIICHHE HWHTEJUICKTYalIbHOTO YPOBHS B TPOIECCE H3Y4CHUs OUOIOTHYECKHX SIBJICHUIA;
BBIJAIONIMXCS JOCTUKEHUNH OHOJIOTHH, BOILEAIIMX B OOILEYETIOBEYECKYIO KyIbTYPY; CIOXKHBIX H
IIPOTUBOPEUYUBBIX IyTE€H PAa3BUTUS COBPEMEHHBIX HAY4YHBIX B3IVIANOB, WAECH, TEOPHH, KOHIENIIMH,
runoTe3 (0 CyImHOCTH W TPOMCXOXKICHHHM >KU3HU, YEIOBEKa) B Xojae paboThl € pa3iuyHBIMU
MCTOYHUKAMU UHGPOPMAIUH;
—— CHOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €IWHOMBIIUIEHHUKOB, B TOM 4HCJIE C
M CIIOJIb30BAHNEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;
—— CIOCOOHOCTh MOHUMATh MPUHIUIIBI YCTOMYHUBOCTH U MPOTYKTHBHOCTH KUBOU MPUPOJIBI, TTYTH €€
M3MEHEHHS TOJ BIIMSHUEM AaHTPOMOTeHHBIX (PAKTOPOB, CIOCOOHOCTh K CHCTEMHOMY aHaJIHU3y
I7100aJIBHBIX IKOJIOTHYECKUX MPOOIIeM, BOIIPOCOB COCTOSIHHS OKPYXKAIOIICH Cpeabl U paly OHAIBHOTO
M CII0JIb30BAHU S TPUPOIHBIX PECYPCOB;
—— yMeHue OO0OCHOBBIBATb MECTO U POJb OMOJIOTMYECKUX 3HAHWUM B MPAKTHYECKOW N1eATeNbHOCTH
JIOJIeH, pa3BUTHU COBPEMEHHBIX TEXHOJIOTHI; ONpPEAENsATh KUBbIe OOBEKTHl B MPUPOJIE; TPOBOIUTH
HaO0JII0ICHUSI 32 SKOCUCTEMaMHU C IEIbI0 X ONM CAaHUs ¥ BBISBICHUS €CTECTBEHHBIX U aHTPOIIOTEHHBIX
M3MEHEHHI; HaXOJUTh U aHATTU3UPOBATh HH(OPMALIMIO O KUBBIX O0BEKTAX;
—— CHOCOOHOCTh MPUMEHSTHh OMOJOTMYECKHUE U HKOJOTMYECKUE 3HAHUS JJIS aHajdu3a MPHUKIAJHBIX
po0JIeM XO35MCTBEHHOH JESTENbHOCTH;



— CIOCOOHOCTH K CaMOCTOSITEJIbHOMY MPOBEACHUIO HCCIeIOBaHUT, MIOCTaHOBKE
€CTECTBEHHO-HAYYHOI'0 SKCIIEPUMEHTA, UCIIOIb30BAHUIO0 HH(POPMAIIMOHHBIX TEXHOIOTUM JUIsl peIeHUsT
HayIHBIX ¥ TPO(HECCUOHAIBHBIX 33]1a4;

—— CIOCOOHOCTH K OILIEHKE THYECKUX ACTIEKTOB HEKOTOPBIX MCCIIEIOBAHUM B 00IaCTH OMOTEXHOJIOTH U
(KTOHUpPOBAHME, HCKYCCTBEHHOE OIJIOJIOTBOPEHUE);

* HPEOMEMHBIX:

—— c(OpPMHUPOBAHHOCTH MPEICTABICHUN O PO U MECTe OMOJIOTUU B COBPEMEHHOI HaydHOU KapTHUHE
MUpa; TOHUMaHHUE POJIU OHONOTHH B (OPMHUPOBAHUH KPYro3opa v (pyHKIMOHATBHONW TPAMOTHOCTH JIJIs
peleHUs] TPaKTUUECKUX 3ajiay;

—— BIAQJICHHEC OCHOBOIIOJATAIOIIMMH TOHSATUSMH M TPEACTAaBICHUSMHU O >XHBOH NpHpPOAE, e
YPOBHEBOI OpraHHU3aIlMy M HBOIIOIMU; YBEPEHHOE MOJIb30BAHNE OMOJOTHYECKOM TEPMUHOJIOTHEH U
CHUMBOJIMKOH;

—— BIQJICHHEC OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUS, HCIOJIB3yeMBIMUA TPH OU OJIOTUUYECKHX
UCCIIEIOBAHUSX JKUBBIX OOBEKTOB M JKOCHUCTEM: OIHMCAHHEM, W3MEPEHHUEM, MPOBEIACHUEM
HaOJII0/IEHN; BBISIBIICHHE U OI[€HKA aHTPOIIOTEHHBIX H3MEHEHHUH B MPUPO/IE;

—— c(opMHPOBAHHOCTE YMEHUH OOBSCHATH PE3YJAbTATHl OMOJIOTUYCCKUX JKCIIEPUMEHTOB, PEIIATh
JJIeMEHTapHBIC OMOJIOTUYECKUE 33/1a4H;

—— c(OpPMUPOBAHHOCTh COOCTBEHHON MO3WIIMU IO OTHOIICHHUIO K OMOJOTMYECKOW WH-(hopMaIuu,
MOJTy4aeMOM M3 Pa3HBIX HCTOYHUKOB, TJI00QTEHBIM 3KOJIOTHYECKHM MTPOOIeMaM | MyTSIM UX PeIiCHUS.

COJEPXAHUE YUYEBHOH JUCIHUILIVHBI
Beenenue

OObekT n3yueHust OUoJI0ruM — *)uBast npupoza. [Ipu3Haku KUBBIX OPraHU3MOB U UX MHOTOOOpasue.
YpoBHEBasi OpraHu3aLust KUBOU MPUPOIBI M IBOTIOIUSA. MeTOIbI MO3HAHUS )KUBOU MpHpoabl. O0mme
3aKOHOMepHOCTH OGuonoruu. Ponp 6uonorun B GOpMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOMN
KapTUHBl MHpa M MPAKTUUECKON JesATeIbHOCTH Jitojed. 3HaueHHe OMOJOTHMH IpPU OCBOEHUH
npodeccrii U CIeHATBHOCTEH CpeTHero MpodeccHoHaTBHOTO 00pa30BaHMSL.
Hemoncmpayuu
buonornyeckre cuCTeMbl pa3HOIO YpOBHSI: KIE€TKA, OPraHU3M, NOMYIIALMS, YKOCUCTEMA, Ouocdepa.
IapcTBa :KMBOW IPUPOBI.

1. YYEHHUE O KJIETKE
XumMuueckasi opraHuzaunusi kJeTku. KneTka — nsyeMeHTapHas KHBas CHCTEMa U OCHOBHAs
CTPYKTYpHO-(DyHKIIMOHAJIbHAS €AMHMIIA BCEX JKUBBIX OPraHU3MOB. Kpamkas ucmopus u3yueHus
KIemKU.
XuMuueckas opraHuzanusi KieTku. OpraHM4ecKue W HEOPraHMYECKHWE BEIIECTBA KIETKA M HKMBBIX
opranu3moB. benku, yrieBopl, TUIN/IbI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KIETKE.
Crpoenne m ¢QyHkmmm kJIeTKH. [IpokapuoTnueckue M SykapuOTHYECKHE KIETKA. Bupycsl Kak
HekneTouHas gopMa )U3HM W uX 3HadeHue. boprOa ¢ BupycHbiMu 3ab0oneBanusmu (CIIMI u np.)
[MuTonna3zma u kietouHas Mmemopana. OpraHou/Ibl KIETKH.
O0MeH BellleCTB M NpeBpallie HHE JHePruM B KiaeTKe. [lnacTuueckuii 1 sHepreTuyeckuii 0OMeH.
Ctpoenue u ynkuuu xpomocom. IHK — HOocutens HacneacTBeHHOW HHGOpMALIUH.
Penmukanus JIHK. I'en. 'enetnueckuii koa. buocnaTes Oemka.
Ku3HeHHbIN IMKI KiIeTKH. KieTku u ux pasHooOpa3ue B MHOTOKIETOYHOM OpraHu3Me.



Jugpepenyuposxa xnemox. KiierouHas Teopusi CTPOCHHS OPraHU3MOB.

MuTto3. LluTokmnHes.

Hemoncmpayuu

CrtpoeHue u cTpykTypa Oenka.

Ctpoenue monekyn JJTHK u PHK.

Pennukarus JIHK.

CxeMbl SHEpreTHYeckoro oOMeHa 1 OMocuHTe3a Oenka.

CtpoeHue KIETOK MPOKApUOT U 3YKAPHOT, CTPOCHUE U MHOT000pa3ue KIETOK PACTeHUI U )KUBOTHBIX.
Ctpoenue Bupyca.

dortorpaduu cxeM CTPOCHHS XPOMOCOM.

CxeMa cTpoeHUs TeHa.

Muros.

Ilpakmuueckoe 3anamue Ne 1

Habnronenne KIETOK pacTeHUM W KUBOTHBIX MOJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenaparax, ux
OmHcaHue.

[TpuroToBJIcHUE U ONMMCAHNE MHKPOTIPEIIAPATOB KIETOK PACTEHUM.

CpaBHEHHE CTPOCHHS KIETOK PACTEHUN U KUBOTHBIX IO TOTOBBIM MUKPOIIpEapaTam.

2. OPTAHU3M. PASMHOKEHUE U UHAUBUIAYAJIBHOE PASBUTUE OPI'AHU3M OB
PazmHo:keHne opraHu3mMoB. OpraHnu3mM — eauHoe 1eiioe. MHOT0oOpasue OpraHu3MOB.
Pa3smMHOXeHNE — BaKHEHIIlee CBOWMCTBO KUBBIX OpraHu3MoB. [lonoBoe u Oecronoe pasMHOXKEHUE.
Meiio3. OGpa3oBaHKE MOJIOBBIX KIETOK M OTIOJIOTBOPEHHE.

NuauBuayanbHoe pa3BUTHE OpraHu3mMa. DOMOpHUOHANBHBIM 3Tanm oHTOoreHe3a. OCHOBHBIE CTaIUU
AMOPUOHANBHOTO pa3BUTHS. Opeanozenes. [locmambpuonanvroe pazgumue.

CX0AaCTBO 3apoAblliell MPEICTAaBUTENEH pa3HbIX TIPYIIN IO3BOHOYHBIX KaK CBHUJIETEIBCTBO HX
ABOJIIOIIMOHHOTO POACTBA. [[pUurHbBI HApYIIEHU B pa3BUTHU OPTaHU3MOB.

NuauBuayanbHoe pa3BuTHEe 4YeJioBeka. PempoaykruBHoe 3a0poBbe. l[locneactBusi BIusHUS
QJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKUX BEUIECTB, 3arpsA3HEHUS CPEJlbl HAa Pa3BUTHE YEIOBEKA.
Hemoncmpayuu

MHoroob6pa3ue opraHu3MoB.

OOMeH BeIeCcTB U MPEeBpaIlcHUE YHEPTUH B KIETKE.

doTOoCHHTES.

Jlenenue KieTKu.

MwuTos3.

becnionoe pa3MHOKEHHE OPraHU3MOB.

OOpa3oBaHKE MOJIOBBIX KIETOK.

Meiios.

OMm1010TBOpEHHE Y pACTEHUM.

WNuuBuayansHOE pa3BUTHE OpraHu3Ma.

Tunbl TOCTAMOPHUOHATIEHOTO PA3BUTHS )KUBOTHBIX.

Ilpakmuueckoe 3anamue Ne 2

BeisiBiieHMe M onucaHue NMPU3HAKOB CXOJCTBA 3apOJbIIIEH YEIOBEKAa M JIPYIMX IMTO3BOHOYHBIX Kak
JIOKa3aTeJIbCTBO MX IBOIIOLIMOHHOTO POJCTBA.

3. OCHOBbI 'EHETUKHU U CEJIEKIIUU



OcHOBBI y4eHHS] O HACJeJACTBEHHOCTHM W M3MeHYMBOCTH. ['‘eHetmka —  Hayka O
3aKOHOMEPHOCTSIX ~ HACIEACTBEHHOCTM M  M3MEHYMBOCTH  opraHu3moB. [. Menmenp —
OCHOBOIIOJIOKHUK F'eHEeTUKU. ['eHeTnyeckass TEpMUHOJIOTUS U CUMBOJIMKA.

3aKoHBI TEHETHUKH, ycTaHOBJIeHHBbIE [. Menaenem. MoHOTHOpUIHOE U TUTUOPHAHOE CKpEIMBaHUE
XpoMocOoMHasi TEOpHsl HACIEACTBEHHOCTU. Bzaumooeticmeue cenos. I'enernka nona. Cyennennoe c
nonom Haciedosanue. 3HaUeHHE TEHETHKH AJIS CEJeKUUU U MeauiuHbl. HacneactBenHble Oosie3HU
YeNoBeKa, X TPUYUHBI U MPOPUITAKTHKA.

3akoHOMepHOCTH M3MeHYHMBOCTH. HacnencTtBeHHas, uWIM TE€HOTUNMYECKAs, HW3MEHUYUBOCTb.
MoaudukanronHas, UiM HeHacleACTBEHHAs, U3MEHUYUBOCTb. | eHeTHKa uenoBeka.

'enetnka u MemuuuHa. MaTepualibHble OCHOBBI HACJICJCTBEHHOCTH U W3MEHYMBOCTU. ['eHeTHKa U
ABOJIIOLIMOHHAS TeopHsl. | eHeTnKa Mmomyssauui.

OCHOBBI ceJIeKIIUM PACTEHUH, )KUBOTHBIX M MHMKPOOPraHU3MOB. ['€HETHMKa — TeopeTHYecKas
ocHOBa cenekiuu. OnoMallHMBAaHUE >KUBOTHBIX M BBIpAIMBAHUE KYyJIbTYPHBIX pacTeHUH —
HavalbHbIe dTanbl celekunu. Yuenue H. V. BaBunoBa o mieHTpax MHOTOOOpa3us M MPOUCXOKACHUS
KyIbTYpHBIX pacTeHuil. OCHOBHBIE METOJABI CENIEKIMU: THOpUIU3alUs M HCKYCCTBEHHBIH OTOOD.
OCHOBHBIE JIOCTHXKEHUS COBPEMEHHOM CENEKIIUHM KYJIbTYpHBIX PACTEHUM, NOMAIHUX XUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonorus, ee MOCTUXKEHUS W TEPCHEKTUBBI PAa3BUTHUA. IDmuueckue dcnekmsl HeKOMOpbIX
docmudicenuti 6 buomexuonoauu. Knonuposanue sxcusomuuvix (npodiemvl KIOHUPOBAHUS 4eN08EKA).
JleMoOHCTpanun

MoHorubpuaHoe u JUrHOpUAHOE CKPELMBaHUE.

Ilepexpect xpomocoMm.

CuenuieHHOE HacleJ0OBaHuE.

Myranuu.

LlenTpsl MHOTOOOpa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTEHHI U JTOMAIHUX )KUBOTHBIX.
I'uOpuan3zanus.

HckyccTBeHHBIH 0TOOD.

HacnencrBenHsie 60e3HU YenoBeKa.

BnusHue ankoronn3ma, HApKOMaHUM, KypEHHS Ha HACJIECTBEHHOCTb.

IIpakTuueckoe 3ansatue Ne 3

CocraBieHune NpOCTEHIIMX CXeM MOHOTHOPUTHOTO U JUTUOPUIHOTO CKPEIMBAHUSL.

Pemenyie reHeTHUECKUX 3aa4.

IIpakTuyeckoe 3ausitue Ne 4

IlocTpoenue BapralimOHHOIO PsAa U BapMAallMOHHOM KPUBOM

4. MPOUCXOXKXAEHUE U PABBUTHUE KU3HU HA 3EMUJIE.

IBOJJIIOIITMOHHOE YYEHUE
IIponcxoxaenne W HaYadbHbIC JTanbl Pa3sBUTHSA KU3HH HA 3emule. ['MIIOTE3BI MPOMCXOKIACHUS
KHU3HHU. M3ydeHrEe OCHOBHBIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS, PA3BUTHS U CYILECTBOBAHUS KU3HU
Ha 3emJe. YCII0KHEHUE )KUBbIX OPraHU3MOB B IPOILECCE SBOJIOLUH.
Muoroo6pa3zue KHBOTro MUpa Ha 3eMiie U COBPEMEHHAs! €r0 OpraHu3alusL.
Hcropusi pa3BuTHs IBOJIONHOHHBIX uaei. 3HaueHue padot K. Jlmnues, XK. b. Jlamapka B pazBuTun
ABOJIIOIMOHHBIX HIeH B Ononoruu. DBomonuonHoe yuenue Y. JlapsuHa.
EctectBenHbIit 0TOOP. POJb 9BOMIOIMOHHOTO yueHUs: B (GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO -
Hay4HOW KapTUHBI MUpA.
Muxkpo3Bosouusi u  Makpo3soJmonusi. Konuenuuss Buga, ero kputepuu. [lomymsuus —
CTPYKTYpHasl €IMHHIIA BHUJAA U 3BOMONUU. [[Brokynme cuiibl 3BOMOUMH. CUHTETHYECKas TEOopUs



sBomoIMU.  MukposBomronus. CoBpeMeHHbIE TpeacTaBieHuss o BupooOpasoBanuu (C. C.
UYerBepukos, W. W.11Imansrayzen). Makpoasosmronus. J[okazaTenbcTBa 3BOJIOIUH.
Coxpanenue 6u0I02UYECKO20 MHO2000PA3US KAK OCHOBA YCMOUYUBOCU DUOCEHEPBI U NPOSPECCUBHO20
ee pazeumus. [lpuurHbl BIMUpaHus BUIOB. OCHOBHbIE HANpaBJEHUS HBOJIIOLMOHHOIO Mporpecca.
buonornueckuii mporpecc u OMOJOTHYECKUI perpecc.
Hemoncmpayuu
Kpurepuu Buaa.
Crtpykrypa NOmynsiuu.
AnantuBHbIE OCOOEHHOCTH OPraHU3MOB, UX OTHOCUTEJIbHBIN XapaKTep.
OBOIIIOLIMOHHOE JPEBO PACTUTEIBHOTO MUPA.
DBOIIOLUOHHOE IPEBO KUBOTHOTO MHUPA.
[IpencraBuTeny peakux U UCYE3AONMX BUIOB PACTEHUH U KUBOTHBIX.
IIpakTHyeckoe 3ansaTue Ne 5
Omnucanne ocoOeit 0THOTO BUAA 110 MOP(HOIOTUYECKOMY KPHUTEPHIO.
[lpucnocoOnenne OpraHU3MOB K pas3HbIM cpelaM oOOuTaHus (BOJIHOI, Ha3eMHO-BO3IYIIHOM,
MMOYBEHHOI).

5. MPOUCXOXKIEHUE YEJ/IOBEKA
AHTponoreHe3. JBononus npuMaToB. COBpEMEHHBIE TUIIOTE3bI O IPOUCXOKACHUN
yesoBeka. JlokasarenabcTBa poACTBa YEIOBEKA C MIIEKOMHMTAIOIMMU KUBOTHBIMH. DTallbl 3BOJIOLUU
YesioBeKa.
YenoBeveckue pacbl. POACTBO U € AMHCTBO MPOUCXOKACHUS YesoBeueckux pac. Kputuka pacuzma.
Hemoncmpayuu
UepThl CXOACTBA M PA3IMYMS YETIOBEKA M )KUBOTHBIX.
UepThl CXOACTBA YETOBEKA U IPUMATOB.
[IpoucxoxaeHre yeaoBeka.
Yenoseueckue pacsl.
IIpakTH4yeckoe 3aHsiTHE
AHanu3 1 OLIEHKA Pa3IMYHbIX TUIIOTE3 O MPOUCXOXKICHU U YEJIOBEKA.

6. BUOHUKA

Buonuka kak 0JHO W3 HampaBJieHUWHl OMoJIorMH M KHOepHeTHKH. PaccmorpeHune OMOHUKOM
ocobenHocTelr MopGho-(HHU3UOTOTHIECKON OpraHN3alliK KUBBIX OPraHU3MOB U MX UCIIOJIB30BAHUS IS
CO37aHUsl COBEPIUCHHBIX TEXHUYECKMX CHUCTEM M YCTPOMCTB IO AHAJIOTMHU C KUBBIMH CHUCTEMaMHU.
Ilpunyuner u npumepvl UCNONBL30BAHUSA 8 XO3AUCMEEHHOU  OesimenbHoCmu  aoetl  Mopgho-
DYHKYUOHATLHBIX Yepm OP2AHU3AYUU PACMEHUL U HCUBOMHBIX.
JdemMoHcTpanuu
Mopnenu ckinaggaTo CTPYKTYpPBI, MCIIOJIB3yEMOM B CTPOUTENBCTBE.
TpyOuaTbie CTPYKTYpBl B KHBOU MPUPOIE U TEXHHKE.
AdpoIMHAMUYECKHE U TUIPOIMHAMUYECKUE YCTPOMCTBA B dKUBOUM IPUPOJIE U TEXHUKE.
IKCKypCcHH
Mmuoeoobpasue 6u008.
Ce30Hnble (8eceHHUe, OCeHHUEe) UBMEHeHUS 8 NPUPOOe.
MHnozoobpasue copmos KylbmyYpHbIX pacmeHuti u Nnopoo OOMAWHUX IHCUBOMHBIX, MemoObl UX
8b16e0eHUs (CeNIeKYUOHHASI CMAanyus, NileMeHHas epma, cenbCKoX 03AUCMBEHHAs. 8bICIABKA).
Ecmecmeennvie u uckyccmeenuvie sKocucmemvl €80€20 pationd.



TemaTnuyeckui miian

Ne HanmenoBanue Makcuma KonunyecTBo ayiuTOpHBIX 4aCOB
n/m pa3leNnoB U TEM JIbHAs Bceero Jlaboparopu | Ilpakrtuueckue | CamocTosT
yueOHas aymuTop | ble paboThI 3aHATUS eJIbHas
Harpy3ka | HbBIX 4YacoOB paboTta

Bsenenue 1 1

1 VYyenune o KIeTke 9 5 2 4

2 | Opranusm. 7 4 2 3
Pa3sMHoOxkeHUE 1
WHJIUBHIYaJIbHOE
pa3BUTHE
OpraHHU3MOB

3 OCHOBBI T€HETHUKH 14 10 4 4
1 CEIICKITUH

4 [Ipoucxoxaenue u 12 8 2 4
pa3BUTHE )KU3HU HA
3emite

5 [Ipoucxoxnenue 6 4 2
YyeoBeKa

6 buonuka 5 4 1
Hroro 54 36 10 18

HUmoeosas ammecmayusi 8 popme oupghepenyuposannozo 3auema

IlepeyeHb NpakTHYeCKUX padoT




IIpakTHyeckoe 3ansitue Ne 1

HaGuroneHne KieTok pacTeHUM U >KMBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax, ux
ONHCaHUE.

IIpuroroBieHue 1 ONMCAHUE MUKPOIIPENIAPATOB KIETOK PACTEHUH.

CpaBHEHME CTPOCHUS KIETOK PACTEHUH U KUBOTHBIX 10 TOTOBBIM MUKPOIIPENapaTaM.

IIpakTuyeckoe 3ansiTue Ne 2

BeisiBieHME M OmMcaHUME NMPU3HAKOB CXOJCTBA 3apOABIIIEH YEIOBEKA M JPYIMX MO3BOHOYHBIX Kak
JI0Ka3aTeJIbCTBO UX IBOJIIOLMOHHOIO POJICTBA.

IpakTnueckoe 3ansaTue Ne 3

CocraBiaeHue NPOCTEHIMX CXEM MOHOTMOPUIHOIO M JUIMOpUAHOrO CcKpeumBaHus. Peienue
TEHETUYECKUX 3a/1a4.

IpakTnueckoe 3ansatue Ne 4

IlocTpoeHue BapHalMOHHOIO PsAa U BapUAllMOHHOM KpUBOU

IIpakTH4eckoe 3ansitue Ne 5

Omnucanue ocobeil 01HOro BUJ1a 1O MOP(OIOTHYECKOMY KPUTEPHIO.

[IpucniocoOneHnne OpraHU3MOB K pasHbIM cpeiaM oOUTaHMS (BOAHOW, Ha3eMHO-BO3IYIIHOM,

MMOYBEHHOI).
BueayauropHasi caMmocTosiTe/IbHAs1 padoTa CTY/IeHTOB
Pazpen Bun camocrosTenbHOM pabOThI Kom-Bo yacoB

Bsenenne
1.Yuenue o | CamocrosiTe1bHasi paboTa 4
KJIETKE [logrotroBka  AOKIAgOB MM  COOOUICHUH MO  TeMe:

«BupycHble 3a0osieBanus u 00pbOa C HUMHY

«InddepenurpoBka KIETOK»

NzroroBnenue pucynka «CTpoe€HUE KIETKU»
2.0pranusm. CamocTosiTeibHas padoTa 3

Pasmuoxenune u | [loaroroBka QOKIAL0OB WU COOOILEHUN IO TEMAM:
uHauBuAyansHoe | «Opranorenes. [TocTaMOproHaIbHOE pa3BUTHE

pa3BuTHE «HnuBuayansHOE pa3BUTHE 4YeloBeka. PenpomykTuBHOE
OpraHHu3MOB 3I0pPOBBE
«locneacrBus BIIUSTHUS QJIKOTOJIS, HUKOTHHA,

HapKOTHUYCCKHUX BCEIICCTB, 3arpsA3HCHHUA CPCIbl HAa pa3BUTHC

YyeJIOBEKay
3.0OcHOBBI CamocrosiTesibHast paboTa 4
TeHETUKH u | IloaroroBka I0KIaJ0B UK COOOIICHU 11O TEMaM:
CEJIEKIIUU «B3aumonencteue reHoB. CIeIIEHHOE C TOJIOM

HacCJICIOBaHUC)

«3HavYeHHE TeHETHKU IS CEEKIIUU U MEIULIUHBI.
Hacnencrsennsie 6051e3HM YenoBeKa, UX MPUYMHA U
POQUITAKTHKA

«OTUYECKHE aCTIEKThl HEKOTOPBIX JTOCTUKCHHH B
6uotexnosnornu. KinonupoBanue )kuBOTHBIX (mpoOieMa
KIIOHUPOBAHHUS UETIOBEKA)».

4 Ilpoucxoxaen | Camocrosite/ibHasi padoTa 4
ue u passutue | [loaroToBka AOKIAI0B UM COOOIIEHUH IO TEMaM:




’Ku3HU Ha 3emie | «McTopusi pa3BUTHS 3BOJIOLMOHHBIX UACH»
«buonornyeckuii mporpecc U OMOJIOTHYECKU perpeccy

S.IIpoucxoxnen | CamocTosiTeqibHasi padoTa 2
Me YeoBeKa IloaroroBka MOKIA0B U COOOIICHHE IO TEMAM:
«OBomoNMs  uenoBeka.  EAMHCTBO  MPOHMCXOXKACHUS

YCIIOBCUCCKUX pac»

6.buonunka CamocrosiTeibHas padoTa 1
IMoaroroBka cooOILICHUI O TEMe:

«[IpuHUUTIBI U IPUMEPHl UCIOIB30BAHUS B XO3SMCTBEHHOMN
NEeSTeIbHOCTH  JtoAed  MOPQPOQYHKIMOHAIBHBIX  YEpT
OpTaHU3aIluU PACTCHUH U KUBOTHBIX)

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHOM AESATEJILHOCTH

CTYJIEHTOB

Conep:xxanne o0y4yeHust

XapakrepucTHKAa OCHOBHBIX BHIOB eSITeJJbHOCTH
CTYJACHTOB (HA YPOBHE YUeOHbIX e HCTBUI)

Beeaenue

O3HakoMmIeHHE C OMOJIOTUYECKUMHU CUCTEMaMH Pa3HOTO

YPOBHSI: KIETKOM, OPraHU3MOM, MOMYISIHEH, IKOCUCTEMOMH,
ounocdepoii. Onpenenenue poyim OMOJOTHH B POPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KAPTUHBI MHPa U
MPAKTUYECKOU JESITETbHOCTH JIFOICH.

OOydeHue coOIIOCHUIO MTPaBUJII TOBECHUS B IPUPOJIE,
OepeKHOMY OTHOIICHUIO K OMOJIOTHYECKUM O0BEKTaM (pacTeHHUSIM
Y )KUBOTHBIM, U KX COOOILIECTBAM) M UX OXpaHe

YYEHMUE O KJIETKE

Xumuueckas OpraHu3anus
KJIeTKH

YMeHue MPOBOANTh CPABHECHUE XHMHUYCCKON OpraHHM3aI[iy )KHUBBIX
1 HEKUBBIX OOBEKTOB.

[TonydeHne mpenCcTaBICHUS O PO OPTAHUUSCKUX U
HEOPraHUYECKUX BEIIECTB B KIETKE

Crpoenne 1 pyHKIUM KJIETKHU

N3yueHue CTpOeHHUsI KIETOK 3YKapHOT, CTPOEHHUsI U MHOToo0pasus
KJIETOK PAaCTEHUU U JKUBOTHBIX C ITOMOIIBIO

MUKpOIIPENaparos.

Habntonenne kieTok pacTeHUM 1 )KUBOTHBIX I1OJ] MUKPO-

CKOIIOM HAa FOTOBBIX MUKpOIIPENaparax, uX ONucaHue.
IIpuroToBieHuE U ONMCAaHUE MUKPOIIPETIAPATOB KIETOK
pacTeHUM.

CpaBHeHUE CTPOEHU KIETOK PACTEHNUH U )KUBOTHBIX 110

TOTOBBIM MHUKpOIIpenapaTam

OOMeH BeleCTB M NpeBpaleHUE
IJHEPruu B KJIETKe

YMeHUe CTPOUTH CXeMBl YHEPIeTHUECKOT0 0OMEHa U OMOCHHTE3a
Oemnka.

[TomydeHne mpeacTaBICHHS O IPOCTPAHCTBEHHON CTPYKTYpe
6enka, monexkyn JIHK u PHK

JKM3HeHHBIH UK KJIETKH

O3HakoMIIEHHE C KIETOYHON TEOpUEl CTPOEHHUSI OPTaHU3MOB.
YMeHHne caMOCTOSATENIBHO HCKATh JI0KAa3aTeIbCTBa TOTO,
YTO KJIETKAa — JJIEMEHTapHas )KMUBasi CACTEMA U OCHOBHAsI




| CTPYKTypHO-(pYHKI_[I/IOHaJIBHaH canHnuIa BCEX JKXUBBIX OPraHn3MOB

OPI'’AHU3M. PASMHOXEHUE U HHAUBUAYAJBHOE PAZBBUTHUE OPT'AHU3MOB

Pa3mHokeHUE OPpraHu3mMoB

OBJajieHNE 3HaHUSAMHU O Pa3MHOKEHHU U KaK O BaXKHEUILIEM
CBOI>'ICTB€ KHUBBIX OpFaHI/ISMOB.

YMeHne caMOCTOATEIIbHO HAaXOAUTh OTIMUMS MUTO3a OT
MeH03a, oTpeIessisi SBOIIOIMOHHYIO POJIb ATUX BUJIOB JICTICHUS
KIICTKHN

HNuauBuayanbHOe pa3sBUTHE
OpraHuzMa

O3HaKOMJICHHE C OCHOBHBIMH CTa/IMSIMU OHTOTCHE3a Ha

MpUMEpPE Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX.

YMeHue Xapakrepru3oBaTh CTaluU MOCTIMOPHUOHAIBHOIO
pa3BUTHS Ha MpUMepe denoBeka. O3HaKOMIICHUE C TIPH -

YHHAMU HAPYIIEHU I B Pa3BUTUH OPTaHHU3MOB.

Pa3zBuTne ymeHus npaBuiIbHO POPMHUPOBATH JT0Ka3aTeIbHYIO 0a3y
IBOJTFOI[MOHHOTO Pa3BUTHUS ’KUBOTHOTO MHPA

HNuauBuayanbHOe pa3sBUTHE
YeJI0BeKa

BrisiBaeHUE U OIHCaHUE MPU3HAKOB CXOACTBA 3apOZ[BIHJeﬁ
YCJIOBCKA U JPYIUX IMO3BOHOYHBIX KaK JOKA3aTCIILCTBA

HX 3BOJJIOIMMOHHOT'O POACTBA.

HOJ'Iy‘ICHI/IC OpCACTaBJICHUA O MOCIICACTBUAX BIUAHUA AJIKOTOJIA,
HHUKOTHUHA, HAPKOTUUCCKHUX BCIICCTB, 3aIrpsA3HCHUA CPCIAbl HA
Pa3sBUTUC U PCIIPOAYKTHUBHOC 3/IOPOBbLC UCIIOBCKA

OCHOBbBI 'EHETUKH U CEJIEKIIUU

33KOHOMepHOCTI/I HU3MECHYHUBOCTH

O3HaKOMJICHHE C HACIIEJICTBEHHOM 1 HEHACIIEICTBEHH O
M3MEHUYUBOCTHIO U €€ OMOJIOTHYECKON POJIBIO B ABOJIOIUH
KHBOTO MUpA.

[TonydeHre peCTaBICHUS O CBSI3M TCHETHKH M METUIIHHBI.
O3HaKOMJICHHE C HACIEICTBEHHBIMU OOJIE3HSIMU YETOBEKa, X
NpUYMHAMH U TPOPUITAKTUKOH.

V3ydeHnne BIUSHUS ATKOTOJIM3Ma, HapKOMaHUH, Kype-

HUS Ha HACJIEICTBEHHOCTh Ha BUAEOMAaTeprae.

Anann3 GeHOTUITUYECKON N3MEHYUBOCTH. BrisiBiIeHNe
MYTareHOB B OKpYKalolleil cpejie U KOCBEHHas OlleHKa
BO3MOYKHOTO WX BJIMSIHUSI HA OPTaHU3M

OcHOBBI ceJieKIINHU pacTe U,
JKMBOTHBIX 1 MHKPOOPraHU3MOB

[lomyyeHue npeacTaBiICHUS O TEHETUKE KaK O TEOPETUUYECKOM
OCHOBE CEJICKIIUH.

Pa3BuTHe MeTanpeAMETHBIX YMEHHI B IIPOIIECCE HAXOKICHUS HA
KapTe IEHTPOB MHOTOOOPA3Hs U MPOUCXOKIACHUS KYIbTYPHBIX
pacTeHU U JOMAIIHUX KUBOTHBIX,

oTkpbIThIX H. 1. BaBHIOBBIM.

N3ydyeHne METO0B rMOpUIN3allii U UCKYCCTBEHHOTO OTOOpaA.
YMmeHue pa3ouparbcsi B STHYECKUX aCTIEKTaX HEKOTOPBIX
JOCTHXKEHUN B OMOTEXHOJIOTUH: KIIOHUPOBAHUU KUBOTHBIX U
npo0ieMax KIOHUPOBAHUS YEIOBEKA.

O3HaKOMJIEHHE C OCHOBHBIMU JIOCTUKEHUSIMU COBPEMEHHOU
CEJICKIIUH KYJIbTYPHBIX PACTEHHH, JOMAIIHUX KUBOTHBIX U
MHKPOOPTaHN3MOB

IMPOUCXOXIAEHUE U PAZBBUTHE KU3HU HA 3EMUJIE. DBOJTIOIIMOHHOE YYEHUE

Hponcxmlcz(elme U HAYAJIbHBbIC

Ananu3 n OLICHKA PA3JIMYHBIX TUITIOTE3 MPOUCXOKICHUA




Tanbl  Pa3sBUTHS  KU3HHU
3emMJie

Ha

JKU3HH.
[lonydenue npenctaBiaeHus 00 YCIOKHEHUU KUBBIX OPraHU3MOB
Ha 3emJie B IIPOIIECCE IBOTIOIIUH.

YMeHue 3KCIepuMEHTATBHBIM ITYTEM BBISBIISTH QA TUBHEIE
0COOCHHOCTH OPTaHU3MOB, UX OTHOCUTENBHBIN XapakTep.
O3HaKOMJICHHE C HEKOTOPBIMH TIPEACTABUTEIISIMHU PEAKUX U
MCYE3AI0IMX BUIOB PACTCHUH U KHUBOTHBIX.

[IpoBenenue onucanus ocodbel OJHOTO BUIA IO
MOP(HOJIOTHYECKOMY KPUTEPUIO IIPU BHITTOJIHEHU U Ja00paTOpHOi
paboThl. BeisiBiIeHUE YepT MPUCTTIOCOOIEHHOCTH OPTaHU3MOB K
pa3HbIM cpeiaM oOuTaHus (BOIHOM, Ha3eMHO-BO3IYIIHOM,
MTOYBEHHOM )

Hcropusi pazBurus
IBOJIIOLIMOHHBIX Hae

N3ydyenue Hacienns 4yeinoBedyecTBa Ha IpUMepe 3HAKOMCTBA C
HCTOPUEN Pa3BUTHU S IBOIIOLMOHHBIX UACH

K. JIunnes, X. b. Jlamapka Y. /lapuna. OueHuBanue

POJIU HBOJIIOIIMOHHOTO Y4eHUs B POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA.

Pa3zBuTre cnocOOHOCTH SICHO U TOYHO U3JIaraTh CBOM

MBICJIH, JTJOTUYECKA OOOCHOBBIBATh CBOIO TOUKY 3pEHUS,
BOCIIPMHUMATh U aHAJIU3UPOBATh MHEHUSI COOECETHUKOB,
IIpU3HAaBas IPAaBO APYroro 4ejaoBeKa Ha MHOE MHEHUE

MukposBoJonus
U MaKPO3BOJIIOLUS

O3HakoMJIeHHE ¢ KOHIENIMEeH BU/Ia, €€ KpUTEPUSIMH,

11000p MPUMEPOB TOTO, YTO MOMYJISILUS — CTPYKTypHast
€/IMHUIIA BUA U SBOJIOIHH.

O3HaKkOMJIEHHE C IBHXKYIIIMMHUCS CUIIAMU IBOJIIOLIMH

U €€ JI0Ka3aTeIbCTBAMH.

YcBoeHure TOTO, YTO OCHOBHBIMHU HAITPABJICHUSIMU
IBOJIIOILIIOHHOTO IIPOrpecca SBISIOTCS OMOIOTHUECKUi IPOrpecc
¥ OMOJIOTUYECKHI perpecc.

YMeHne oTcTanBaTh MHEHHUE, O COXpaHEHUHU OMOJIOTHYECKOTO
MHOTO00pa3us Kak OCHOBE YCTOMYMBOCTH OHOCHEphl U
IPOrPECCUBHOIO €€ Pa3BUTUS. YMEHUE BBISBIATh

IPUYMHBI BEIMUPAHUS BUIOB

MNPOUCXOXIAEHUE YEJIOBEKA

AHTpoOnoreHes

AHanu3 1 OLICHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOXKICHUHU
YeJI0BeKa.

Pa3BuTue ymeHus CTpOUTH JOKA3aTENbHYIO 0a3zy 1Mo
CPaBHHUTEILHOM XapaKTEPUCTHUKE YETOBEKA U MPUMATOB,
JIOKa3bIBasi UX POJICTBO.

BeisiBiieHME 3TanoB 3BOIIOIUH YEIOBEKa

YesoBeyeckue pacol

VYmenue JOKa3bIBaTb PABCHCTBO YCJIOBCYCCKUX pac Ha
OCHOBAHHH UX POACTBA U CANHCTBA ITPOUCXOKICHHA.
Pa3zButue TOJICPAHTHOCTH, KDUTH KA pacru3Ma BO BCEX €Io
IMPOABJICHUAX

BUOHUKA

Buonnka kak oaHo u3
HalnpaBJIeHHil 0HOI0THH H

O3HakoMIJIEHHE C IPUMEPAMHU HCII0JIb30BaHUS
B XO3SICTBEHHOM A€ATENbHOCTH JtoAed Mop¢o-




KHOe pHEe THKHU

(YHKIMOHAJIBHBIX YE€PT OpraHU3aI[UU PACTEHUH U KUBOTHBIX IIPU
CO3/IaHUH COBEPUICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB I10
AQHAJIOTUH C KUBBIMHU CHCTEMAMH.

3HAKOMCTBO C TPYOUaTHIMH CTPYKTYpaMH B KHBOU MPUPOE U
TEXHUKE, a9POJMHAMUYECKUMH U TUAPOANHAMUYECKUMHU
YCTPOMCTBAMH B KUBOW IPUPOJIE U TEXHUKE.

YMeHHe CTPOUTh MOJEIN CKIAMYaTOU CTPYKTYPBI, UCIIOJIb3YEMbIE
B CTPOUTEIIBCTBE

AKTHBHBIE U HHTCPAKTUBHbLIC q)OpMI)I MpoBEACHUA 3aHATHH 110 y‘leﬁHOﬁ AUCHUIIINHE

«buoaorus»

Tema 3ausaTuit

DopMbI TPOBEICHU S 3aHSITHI

Tema 1 [IpocMmoTp U 0OCYyX)ACHHE MYTbTUMETUATIPE3CHTAIINH.
VY4eHue o KieTke MUKpPOCKOITMYECKHE UCCIIECOBAHUS KIETKU PACTEHUM U )KUBOTHBIX
Tema 2 Pabota B manbix rpynmax. [Ipocmotp u obcyxaerue

OpranusMm. PazmHoxxenue u
WHIUBUIYAJIbHOE PA3BUTHE
OpraHU3MOB

MYJIbTUMEIUANIPEZCHTAL[ A

Tema 3
OCHOBBI TEHETUKU U CEJIEKIIUU

[IpocMoTp u 0OcyxaeHHEe MyIbTUMEAHAanpe3eHTannii. Pabora B
MaJIbIX IpyHmax.

Tema 4
OBOIIOIIMOHHOE YUE€HUE

[IpocMoTp U 06CyXkAeHHE MYITBTUMEINATPE3CHTALIHI

Tema 5
Hcropus pa3BUTHs )KU3HU HA
3emie

HpOCMOTp u O6CY)K,Z[€HI/IG MYJIBTI/IMC,HHaHpeSGHTaHI/Iﬁ

Teme 6 Cesonnble skckypeuu. [IpocmoTtp u obcyxkaeHme

OCHOBBI YKOJIOTUH MYJIbTUMENANIPE3CHTAN I

Tema 7 Oxckypeun. [IpocMoTp 1 00CykIeHHE MYIbTUMEIHATIPE3CHTAITU N
buonunka

IIpomesicymounas ammecmayusi 8 hopme oughgepeHyuposantozo 3avema




Y4yeOHO-MeTOANYECKOE H MaTepHaJbHO- TeXHH4YeCKoe o0ecnevYeHne JUCIUILTHHBI

No i/m MartepuanbHO-TEXHUUECKOEe 00eCIIeueHHE 3aHATHI

1 KanennapHo-TeMaTn4ecKuii njaH.

2 Pabouast mporpaMma AU CHUTIITUHEL.

3 Meroanyeckue peKOMEH AU 110 BHIMOJHEHHUIO TPAKTUYECKIX 3aHSATUH

4 Meroanyeckue peKOMEHIAINH IO OpTaHU3allnH CAaMOCTOSATEILHBIX paOdOT

5 Tabmuna: «HykienHOBBIC KUCIIOTHI.

6 Tabnuma: «benku. @epMEHTH.

7 Tabnuna: «<ATD».

8 Tabnuna: «CTpoeHUE KICTKH.

9 Mukpockor.

10 OO0opynoBanue AJis BHITOTHEHUS TPAKTUYECKUX 3aHATU I

11 Junamuyeckoe nocodue «llepekpect XpoMocom».

12 | HanpaBnenus spomtonnu. Mnnoananrtanuu.

13 DBOITIOIMOHHOE APEBO MTPUMATOB.

14 buomenos nyra.

15 | Mogens monexynsl JJHK.

16 | IIpesenranus «Bun. Kpurepuu Buna. [lomymsmms».

17 | IIpezenTarnus «[locnencTBus AESATEIBLHOCTH YEIIOBEKA B OKPYKAIOIICH
cpene»

18 | Bugeorexanueckue cpenacrBa ooydeHus: [1K ¢ nuieH3noHHON
IIPOrPaMMOM.

NudpopmanunonHoe odecneyeHne 00yue Husl.
HepequL OCHOBHOM 1 HOHOHHHTCHLHOﬁ JINTCPATYPHI, HCOGXOHHMOﬁ JJIs1 OCBOCHU A JUCIHUITIIMHBI

OcHoBHasi TUTEpaTypa:
1. MamontoB C. I'. O6mas Ouonorust: yueOnuk. M.: KHOPYC,2016. 322c. (Hdocrynno B DbC
«Book.ru»)

JlonoJIHUTeJIbHASL JTUTEpaTypa:
1. KonecuukoB C.M. O6mast Ouonorusi: yaueonuk. M.: KHOPVYC, 2016. 287c. (doctynno B DbC
«Book.ru»)

IIporpammuoe odecneyenue u UHTepHEeT-pecypebl:
1. httpZ/www. medbio-kgmu.ru/cgi-bin/go.pl?i=1265
2. http//www.websib.ru/noos/biologi/index. html



Onucanue mKaJja OIICHUBAHUSA

NuaukaTopbl | HEYI0BJIETBOPUTEJIBHO | Y/IOBJIETBOPUTEJbHO XOpOo1Io OTJIMYHO
YpoBeHb 3HaAHUM
B o0beme, | YpoBeHb
. MuHUMaIbHO COOTBETCTBYIOILIE | 3HAHUU B
YpoBeHb 3HAHUN HUKE o
JONYCTUMBIN YPOBEHb | M nporpamMme | oobeme,
IMosHOTA MHUHHUMAaIbHBIX N i
. . 3HAHUU. ONYIIEHO | MOATOTOBKH. COOTBETCTB
3HAHUM TpeOoBaHMUIi. Nmenn Y ! yiomt
MHOTO Herpyobix | [lomymeHo €M mporpamme
MECTO IpyOble OIIMOKH.
OILIMOKH. HECKOJIBKO MOJITOTOBKH, 0e3
HETpyOBIX ommOOK.
omO0K
IIponemonctpupo | Ilponemoncrpup
BaHBI BCE | OBaHbI BCE
OCHOBHBIE OCHOBHBIE
IIponemoncTpupoBan
yMeHus. PereHsl | ymeHus,
[Ipu pEelIeHNH | Bl OCHOBHBIE YMEHMUSI.
BCE OCHOBHBIE | PEIICHBI BCE
CTaHJApTHBIX 3a7au He | PemeHbl TUIIOBBIE
3ajaun C | OCHOBHBIE
Hanuume MPOJEMOHCTPUPOBAHBI 3aJa4il ¢ HETrpyObIMHU
. HEerpyobIMu 3aJa4un c
YMeHUi OCHOBHBIE€ YMEHHSL. Ol OKaMH.
Ol OKaMH. OTZI€JIbHBIMU
Nmenn wmecto rpyOblie | BeimonHeHbl BCE
BeinosiHeHbl  Bce | HECYILIECTBEHHBI
OIIOKH. 3aJaHMsi, HO HE B
3a7laHus, B | MU HEJOYETAMH,

IIOJIHOM O00BEME.

IMOJIHOM 00BeEME,
HO HEKOTOpBIE C
HEIOYEeTaMH.

BBIIIOJIHEHBI BCE
3alaHuA B
IIOJIHOM OOBEME.




[TporpamMmMa OJHCHHMIIJIMHEL COCTaBIeHa B cOOTBETCTBUH ¢ TpeboBanusmu ®I'OC CIIO
no cnenuaabaocT 09.02.01 KoMibroTepHbie CHCTEMBI M KOMTIICKCHI.
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[Ipenonasarens J H.T. ®okuna
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