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PaGouasi mporpamma aucuMmiauibl «OV/].13 Buonozus» | cocr. O.B. [lanunenko - Opcek:
Opckuii ryMaHUTAPHO-TEXHOJOTHYecKHd HHCTHTYT (puauan) OI'Y, 2024.

Pabouass mporpamma mnpemHa3HaueHa IS TpernojaBaHusi 0a30BoOi  00meoOpa3zoBaTEbHOM
TUCHUTUTMHBL ~ «BHOJOTHS» TP  peain3allid  OCHOBHOW  Ipog)eCCHOHAIBLHONW — 00pa30BaTeNIbHOM
nporpammbl  CIIO Ha 06a3e OCHOBHOTO 0O0mIero oOpa3oBaHUsS C TOMYYEHHUEM CpPETHEro OOIIero
obpazoBanus aa crenranbHocTel CI1O TexHrueckoro npoduiis Bo 2 cemecTpe.

PaGouast mporpamma pazpaborana ¢ yuerom tpedoBanuit ®I'OC cpennero odmero oopa3oBanus,
®I'OC cpemnero mpodeccuoHaTbHOr0 00pa3oBaHus ¥ MpoduiIs nMpodecCHoHATFHOTO 00pa3oBaHus, B
COOTBETCTBUU C Pexkomenmanusmu MuHIpocBenieHuss Poccuu MO TOMYyYEeHUIO CpEeIHEro OOIIero
o0pa3oBaHusl B TIpejeiax OCBOCHHUS 00pa30BaTENBHOW NPOTpaMMbl CpPEAHEr0 MpodhecCHOHAIBHOTO
o0OpazoBaHusl.

© Jlanunenko O.B., 2024

© Opckuii TyMaHUTAapHO-
TEXHOJIOTUIECKAN HHCTUTYT
(pumman) OI'Y, 2024
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1 Hdeab u 3apa4u

Lenbto mporpamMmbl sBIsE€TCS (POPMHUPOBAHUE Y CTYIAEHTOB NPEJCTaBICHUS O CTPYKTYPHO-
(GYHKIIMOHATBHOW OpTraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa KaK OCHOBBI TPUHATHS PEHICHUN B
OTHOIIEHUU O0OBEKTOB KMBOW MPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIIHSIX.

3anaumu:

1) chopmupoBaTh HOHUMaHUE CTPOEHUS, MHOTOOOpa3usi 1 0COOEHHOCTEH KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHHW3allii, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHYECKHX MPOILECCOB W SIBICHUN B
OKpYXarolled cpeae, LEJOCTHOM HayyHOM KapTUHBI MHUpPA, B3aMMOCBSI3M U B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENATh >KHUBbIE OOBEKTH B MPHUPOJAE; MPOBOIUTH HAONIOACHUSA 3a
HPKOCHUCTEMaMU /Ui BBISIBJICHUS €CTECTBEHHBIX U AHTPONOTCHHBIX HW3MEHEHHH, WHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKM MPOBEICHUSI MPOCTEUIINX OHOJOTHYECKUX HSKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHMM ¢ COOMIOACHUEM MPaBUI O€30MacHOr0 o0palleHus: ¢ 00bEKTaMH U 000PYAOBAHUEM;

4) pa3BUTh YMEHHMsI HCIOIB30BaTh HH(OpPMAIMIO OUOIOTHYECKOTO XapaKTepa U3 Pa3IudHbIX
HMCTOYHHKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH M0 OTHOLIECHHUIO K
OKpYXKaroIIel cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COOJIOAATH MEpPHI MPO(HIAKTUKH
3a0o0JieBaHUM.

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHUKEHUN OMOJIOTMUECKONW HAYKHU U TEXHOJIOTUM B
MPAKTUYECKOW JEeSITeNbHOCTH 4YEJNOBEKA, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHH.

2 Mecto qucuuiinubl B crpykrype IHIICC3
VYyeOnas aucuumiuHa «buonorus» uzydaercs B 001eo0pa3oBaTeIbHOM LUKIIE Y4EOHOTO TUIaHa.

3 TpeGoBaHus K pe3yJabTaTaM OCBOCHHS COACPKAHUS AN CHHUIIIMHBI

[Ipouecc n3ydeHus NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE AJIEMEHTOB CIEIYIOMIUX OOIINUX
kommnereHMi B coorsercTBUM ¢ PI'OC CIIO cnenupanbHOCTEH JaHHOTO MPOGUIIS:

OK 01. Beibupats ciocoObl perieHus 3a1a4 npopecCuOHaNbHON ASITENbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA MOMCKA, aHAIN3a U HHTEPIIPETAIINN HHPOPMAIINH,
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUHU JJIS BHIIIOJIHEHUS 3324 NPo(hecCHOHAIBHOM esITeIbHOCTH.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOLIEH Cpebl, pecypcocOepexreHnto, MPUMEHSTh
3HaHHA 00 M3MEHEHHH KJuMaTa, IPUHLHUIBI OepeXIMBOr0 MPOU3BOJACTBA, F((HEKTUBHO AEWCTBOBAThH B
Ype3BbIYAHBIX CUTYALHSX.

[IK 5.3. Pa3zpabarbiBaTh MojcUCTEMBI 0€30M1aCHOCTH MH(POPMAIIMOHHON CUCTEMBI B COOTBETCTBUH
C TEXHUYECKUM 33JaHUEM.

B pe3yabTare 0cBOEHUS IMCUMILINHBI 00yYaIOIMIACH 0JIZKEeH:
3HATL/MIOHUMATh:

- 0 MECTe U POJI OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHWS;

- (yHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHHS )KU3HEHHBIX MPo0IeM;



YMmern:

- pacKpbIBaTh COJEpP)KAHUE OCHOBOIIOJIAralOIIMX OHMOJIOTMYECKUX TEPMHUHOB U MOHSATHUI: JKU3Hb,
KJI€TKa, TKaHb, OPraH, OpraHu3M, BUJ, HOIYJALMS, dKOcHcTeMa, OMOLEeHO3, Ouocdepa; MeTadoIu3M
(oOMeH BelecTB U MpEeBpaIleHHe YHEPTUHN ), TOMEOCTa3 (caMOperyJisius ), OMOCHHTE3 OelKa, CTPYKTypHast
OpraHu3alys XHUBBIX CHUCTEM, TUCKPETHOCTb, CaAMOPETYJISLHsA, CaMOBOCIIPOM3BEIEHUE (PENpOIyKIIMs),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, JHEPIO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3ALIMS;

- PacKphIBaTh COEPKAHNE OCHOBOIOIATAIOIINX OMOIOrMYECKUX TEOPUI U THIIOTE3!

KJIETOYHOW, XPOMOCOMHOM, MyTallAOHHOM, 3BOJIOLIMOHHOM, POUCXOKIAEHUS )KU3HHU U YEIIOBEKA;

- pacKpbIBaTh OCHOBOIIOJIArarpouye Onosoruyeckue 3akoHsl U 3akoHomepHoctH (I'. Mennens, T.
Moprana, H.W1. BaBunosa, O. I'exkens, ®. Mromnepa, K. bapa), rpanuisl uX NpuMEHUMOCTH K KUBBIM
cucreMam;

- BBIIEJISATD CYLLECTBEHHbIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPHOT U 3YKAPHOT; OJHOKIETOYHBIX
U MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB, OMOTI'€0IIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA
BELIECTB U MIPEBPALICHUS SHEPTUU B KIIETKE, POTOCUHTE3A, IIJIACTUYECKOTO U SHEPreTUYECKOro 0OMEHa,
XEMOCHHTE3a, MUT03a, Mei103a, OIJI0A0TBOPEHHUS, Pa3BUTHUS U Pa3MHOXKEHUS, UHUBU1YyaIbHOTO
pa3BUTHL OpraHnu3Ma (OHTOreHe3a), 60pbObI 3a CyILECTBOBaHHUE, €ECTECTBEHHOTO 0TOOPA,
BU000pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie 0OUTaHUs, BIMSHUS KOMIIOHEHTOB
9KOCHCTEM, AHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
npeBpalieHue YHepruu B ouocdepe;

- pelaTh OMOJIOrMYEeCKHe 33a]au, COCTABIATh FEHOTUIINYECKHE CXEMbl CKPELIMBAHUS I Pa3HbIX
TUIIOB HACJIEI0BAaHUS IPU3HAKOB Y OPIraHU3MOB, COCTABIISATh CXEMBbI [IEPEHOCA BELIECTB U SHEPTUU B
9KOCcHCTeMaXx (L€ MUTaHUsL, UILEBbIE CETH);

- KpWUTHUYECKM OLIEHHMBaTh HWHGOpPMAIMI0 OMOJIOTMYECKOIO COJEp’KaHUs, BKIIOYAIOIIYIO
IICEB/IOHAYYHbIE 3HAHMS W3 PA3JIUYHBIX MCTOYHHKOB (CpeAcTBa MaccoBOM HH(OpMaIUHM, Hay4HO-
MOMYJISIPHBIE MaTEPUAIbI);

- UHTEPIPETUPOBATh ITUYECKHE ACIIEKThl COBPEMEHHBIX HCCIEOBAaHUN B OMOJOTMM, MEAMIIMHE,
OHMOTEXHOJIOTHH;

- paccMmaTpuBaTh II0OAJbHBIE JKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOUIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

- co3JgaBaTb COOCTBEHHBbIE NHCbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE OHOJOTMYECKOU
MH(pOpPMaLlMU U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUIHBIN anmnapaTr OuoJIOTHu;

- TPUMEHSTH MOJYYEHHbIE 3HAHUS JUIs OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U SBICHUH, IS
NPUHSTHS IPAKTUYECKUX PELIEHUH B MOBCEIHEBHOM KHU3HU C 11eNbl0 o0ecreyeHns 0e3011acHOCTH CBOETO
3JI0pOBbSI U 3/I0OPOBbS OKPY’KAIOLIMX JIIOJIEH, cOOMI0IeHUs 30pOBOro obpas3a KU3HU, HOPM I'PaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH TPUPOJIHON Cpelie;

- TOHMMaHUE HEOOXOJMMOCTH HWCIHOJb30BAHUS JOCTHXKEHHH COBpPEMEHHOH Ouojoruu u
OMOTEXHOJIOTHH JIIsl pallMOHAJIBHOTO MPUPOI0NOIB30BaHUS.

HCIOJIB30BATh TNPHOOPETEHHbIC 3HAHMA M YMEHHSl B IPAKTHYECKOH /AeATEeJbLHOCTH H
MOBCEAHEBHOM KM3HU JJISI:

- IpuOOpeTeHHe OMNbITa MPUMEHEHHsS OCHOBHBIX METOJOB HAyYHOTO TO3HAHUS, HCIOJB3YeMbIX B
Ouosorun: HaOJIOACHUS U OMIMCAHUS KHUBBIX CHCTEM, MPOIIECCOB U SIBJICHMUIA;

- OpraHu3alK U MPOBEACHUS OMOIOTHYECKOT0 HKCHEPUMEHTA, BBIABMIKEHHS TMIIOTE3, BBIABICHHS
3aBHCHUMOCTH MEXIy HCCIEAYEeMbIMU BEIWYMHAMH, OOBACHEHUS TOJYyYEHHBIX pE3yJIbTaTOB H
(bopMynHpOBaHUS BHIBOJIOB C UCIIOJIH30BAHUEM HAYYHBIX IMOHITUHN, TEOPHIl U 3aKOHOB;



4 OpFaHH3aHHOHHO'METOIII/I‘IeCKI/Ie JAAaHHbIC JUCHUIIJIMHBI

OO0111€€ KOJIMYECTBO YaCOB JUCIIHAIIINHEI COCTABIISIET 72 yaca

KonmyectBo yacoB 1o yueOHOMY
Bun paboter IJIaHy
2 ceMecTp Bcero
Jlexumu, ypoku 40 40
ITpakTrueckue 3aHATHS 20 20
JlaboparopHbie pabOTHI 4 4
[TpomexyTouHas arTecTanus 8 8
dopma NpOMEIKYTOUHOU aTTECTAINU KontposbHas pabora

5 Conep:xanue u CTPYKTYpa M CUUNIMHBI
5.1 Conep:xanue pa3ieoB IMCHUIITHHBI

Ne HanmeHoBanue
paszena pasena Conep:xkanue pasaena
OcHoBHOE coep:xaHue
1 KiieTrka — cTpyKTYpHO-PYHKIMOHAJIbHAS JUHHLA )KUBOIQ
11 buonorus xak CoBpemeHnHble OTpaciyd Ouosiornyeckux 3HaHUM. CBsA3b OMONOTMM C
Hayka. O0mas IpYrMMH HayKaMmu: Ouoxummus, 6modusuka, 6MoHUKa, reHoreorpadus u
XapaKkTepUCTUKa np. Ponp u mecto Ouosiornu B (pOpMHUPOBAHMM COBPEMEHHOM HaydHOI
KU3HU KapTUHbl MHpa. YPOBHU OpraHu3alu >kuBoM Marepuu. OOmias
XapaKTEPUCTUKA JKU3HHU, CBOMCTBA KUBBIX CHCTEM. XUMUYECKHNA COCTaB
KIIETOK
1.2 CrpykTypHO- Knerounas teopus (T. lIBann, M. llneiinen, P. BupxoB). OcHoBHBIE
(yHKIIMOHATbHAS | MTOJIOXKEHUSI COBPEMEHHOM KJIETOYHOW Teopuu. THIBI KJIETOYHOMN
OpraHu3anys OpraHM3aly: TPOKAPUOTUYECKUI U dyKapuOTHYECKUH. OTHOKJIETOUHbIE
KJIETOK Y MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTUYECKONW KIIETKH.
CrpoeHne 3ykapuOoTHYEeCKOM KIeTkH. HekneTouHnble ¢GOpMBI KHU3HU
(Bupycsl, OakTepuodarn)
13 CrpykTypHO- XpomocomHasg  Teopus T. Moprana. CrpoeHne  XpOMOCOM.
(GyHKIIMOHATBHBl | XPOMOCOMHBIII Ha0Op KIJIETOK, TOMOJIOTUYHbIE U HErOMOJOTHYHbBIE
e (paxkTopbl XpPOMOCOMBI, TaIUIOMJIHBIA M AMIUIOWAHBIM Habop. HykiienHOBbIE
HacnenctBeHHoctu | kucnoTsl: JIHK, PHK naxoxnenue B kietke, UX CTpoeHUE U (QYHKIUU.
Marpuunble Tpouecchl B KJETKe: pelIMKaius, OuOocHHTe3 Oenka,
penapanusi. ['eHeTHYeCKui KOl M €ro CBOMCTBA
14 OOmMmeH BelecTB [TonsTe MeTaboaM3M. ACCUMIIIALUS U JUCCUMIISALUSA — JBE CTOPOHBI
U IIPEBpAILCHHE MeTabonu3ma. Tunbl oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpOPHbIH,
DHEpPIUuu B a’poOHBIE M aHa’poOHBIA. [lmactuyeckuit oOmeH. DoTocuHTES.
KJIETKE XeMOCHHTE3
1.5 Ku3HeHHbIH Knerounslii iy, ero nepuoasl. MuUTo3, €ro cTaauu U MPOUCXOAIINE
UK KJIIETKU. npoueccel. buonorndeckoe 3HaueHUE MHUTO3a. Meio3 W €ero crajuu.
Muro3. Melio3 [ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornueckuit cMbici
Menosa
2 Crpoenne 1 pyHKIHMH OPraHU3Ma
2.1 Ctpoenue MHOrOKJIETOYHBIE OpPraHu3Mbl. B3aMMOCBSI3b  OpPraHOB W CHUCTEMBI




Ne HaumenoBanue
Copaeprxanue pasnena
pasjaena pasaena
opraHusma OpPraHOB B MHOTOKJIETOYHOM oOpraHusMme. ['omeocras opraHusma u €ro
NOJIIEP’KAHUE B MPOLIECCE XKUHEACSITEIbHOCTU
2.2 Dopmbl ®opMbl pa3MHOKEHHSI OPraHU3MOB. becrosioe 1 oja0Boe pa3MHOKEHHE.
Pa3MHOXKEHHUS Bunsl 6ecrionoro pasmuoxenus. [logoBoe pazmHoxenue. 'amerorenes y
OpraHu3MOB *KUBOTHBIX. CriepmaroreHe3 u ooreHe3. CTpoeHHE IOJOBBIX KIETOK.
OnogoTBOpEHKE
2.3 Onrorenes WuauBuyabHOE pa3BUTUE OPraHU3MOB. DMOPHOI€HEe3 U €ro CTajluu.
pacTeHui, IToctamOpuoHnanbHbIi nepuof. Craguu nMocTaMOPHOHAIBHOIO Pa3BUTHS
KHUBOTHBIX U y OKUBOTHBIX U d4einoBeka. IlpsmMoe u HempsMoe pa3BUTHE.
YEJI0BEKa buonoruueckoe craperue u cMeptb. OHTOreHe3 pacTeHui
2.4 3akoHOMepHOCTH | OCHOBHbIE MOHATHSI T€HETUKHU. 3aKOHOMEPHOCTH OOpa3oBaHMs TraMer.
HACJIEI0BAHUS 3akonsl I'. Mennenst (MOHOTHOPUTHOE U TIOJIUTHOPUTHOE CKPEITUBAHUE).
B3aumoseiicTBue reHoB
2.5 Cuennensoe 3akonbl T. Moprana. CuemnjieHHOE HacjelIOBaHUE T'€HOB, HapyIICHHE
HaclieIoBaHHe cuemenus. HacnenoBanue nNpu3HakoB, CHEIUIEHHBIX € II0JIOM
IPU3HAKOB
2.6 3akoHOMepHOCTH | MI3MEHUMBOCTh NMPU3HAKOB. BUIbI N3MEHUNBOCTH: HACJIEICTBEHHAS U
WU3MEHYHUBOCTH HEHACJe/ICTBeHHAs. 3aKOH T'OMOJIOTHYECKUX PSI0B B HACJIECTBEHHOM
u3menunBocty (H.W. BaBuios). MyTtarimonHasi Teopusi U3MEHYUBOCTH.
Bupl MmyTanmii ¥ npuunHbl UX BO3HUKHOBEHUS. KapuoTun yenoseka.
HacnenctBenHsie 3a0oneBaHus 4enoBeKa. | eHHbIe U XpOMOCOMHBIE
OoJie3HM yenoBeKka. bose3Hu ¢ HacneCTBEHHOM
MIPEIPacloNOKEHHOCThI0. 3HaUCHHE METUIITHCKON T€HETUKH B
NPEJOTBPALICHUHU U JICUEHUHN TeHETHUECKUX 3a00JIeBaHUN YeJIoBeKa
3 Teopusi IBOTIONNH
3.1 Hcropus [Tepebie sBosronnonnbie konueniwu (JK.b. Jlamapk, XK.JI. Broddon).
3BOJIFOLIMOHHOTO OpomtonmonHas Teopust Y. Jlapsuna. CuHTeTHUYECKAsE TEOPUSI IBOJIOLNUN
yUEHHUS. U €€ OCHOBHBIE TMOJNOXKEHHU. Mukpossomonus. Ilomymanmsa kak
Mukpo3Boitonus | 3JIEMEHTapHas €IWHUIA 3BOJIOLUU. ['eHeTuuecKrne OCHOBBI IBOJIIOLIUU.
OneMeHTapHble  (akTopsl 3BoMOIMH. EcTecTBeHHBIH OTOOpP —
HanpaBisomui GaxkTop 3Bomtonnu. BumooOpa3oBaHHe Kak pe3ynbTar
MHUKPO3BOJIIOLUI
3.2 Maxkposomtonus. | Makpospomtonus. GopMbl 1 OCHOBHBIE HAIpaBJIECHUS MaKpO3BOJIIOLUU
Bo3HukHOBEHUE (A.H. CesepuoB). Ilytu npoctmwxkeHus OHOIOTHYECKOTO TIpoTpecca.
Y pa3BHUTHE Coxpanenue OmopasHooOpa3usi Ha 3emie. [HWMOTE3BI W TEOpPUU
KU3HU Ha 3emiie BO3HUKHOBEHHUs JXU3HM Ha 3emie. [losiBleHHMe MepBBIX KIETOK M X
JBOJIIOIUA. [IpoxaproTsl u JYKapUOTHI. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OpPraHHW3MOB. BO3HMKHOBEHHE OCHOBHBIX LAPCTB
SYKapuoT
3.3 IIpoucxoxaenue | AHTPOIOJNOIUs — HayKa O uenoBeke. CHCTEMaTHYeCKOE MOJI0KEHNE
YesoBeKa — yenoBeka. CXOJICTBO U OTJIMYMS YeIOBeKa ¢ KUBOTHBIMU. OCHOBHBIE
aHTPOIIOTEHE3 CTa/IMM AaHTPOINIOTeHe3a. DBOJIIOLMSI COBPEMEHHOI'O YETIOBEKA.
Yenoeueckue pacsl U UX €IMHCTBO. Bpems u mytu pacceneHus
yesoBeka no rianete. [Ipucnoco0aeHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM CPEAbI
4 IKOJIOTHS




Ne HaumenoBanue
Copaeprxanue pasnena
pasjaena pasaena

4.1 DKOJIOTHYECKHe Cpeapl  oOuTaHus  OpraHU3MOB:  BOJHAs,  HAa3eMHO-BO3YyIIHAS,
(bakTOpHI M cpenbl | MOYBEHHAs, BHyTpHOpraHu3MeHHasi. OU3NKO-XUMHUECKUE OCOOCHHOCTH
KU3ZHU cpen obutanusi opranu3moB. llpucrnocoOnenus opraHu3MoB K KU3HU B

pasHbIx cpenax. [lonstue skomormueckoro daxrtopa. Kmaccudukanms
skojorndeckux (axropos. IlpaBunmo munumyma lO. JIuOuxa. 3akoH
tosnepanTHOCTH B. Illendopna

4.2 [omymsimus, DKoJjoruyeckas XapakTepUCTHKA BHUJA W TOMYJISIUU. DKOJOTHYecKas
cooOmiecTna, HUINIA BUAA. DKOJOTMYECKHE XapaKTepUCTUKU nomyssinuu. CoolecTBa
KOCHCTEMBI U 9KocucTeMbl. brolienos3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMu

B OmoneHosze. CTpyKTypHBIE KOMIIOHEHTHI KOCHCTEMBI: IMPOIYIECHTEHI,
KOHCYMEHTBI, peayleHThl. KpyroBOopoT BelIeCTB U TOTOK SHEPTrUU B
skocucreme. Tpopuueckue ypoBHU

4.3 buocdepa - buocdhepa — xuBas obGonouka 3emuu. Pa3zButue mnpencTaBiIeHUN O
rio6anpHas ouochepe B Tpymax B.M. Bepuanckoro. OGmactu Ouocdepbl u ce
9KOJIOTHYECKas KOMIoOHeHThl. JKuBoe BemiecTBO Ouocdepbl U ero  (yHKIUH.
cucTema 3akoHOMEpHOCTH cymniecTBoBaHMs Ouochepsl. OcobeHHOCTH OHOchepb

Kak riobanbHON 3KocucTeMbl. JluHamuueckoe paBHOBecue B OGuocdepe.
KpyroBopotsl BemecTB W OHWOT€OXMMHYECKHE IHMKIBL [ 100anbHbIe
HKOJIOTMYECKHE TPOOJIEMbl COBPEMEHHOCTH

4.4 Binsiaue AHTpOTIOTEHHBIE BO3JEHCTBHS Ha Ouocdepy. 3arps3HEHUs Kak BHI
aHTPOIIOTEeHHBIX AQHTPOITIOTEHHOI'O  BO3ACWUCTBUS. AHTPONOIeHHbIE BO3JCHCTBUS Ha
(dhakTOpOB Ha atMmocdepy. BozaeiictBus Ha ruapochepy. BozaeiicTBus Ha autocdepy.
o6uochepy AHTpONOreHHbIe BO3/IEHCTBHSI HA OMOTHYECKHE COOOIIEeCTRa.

4.5 Binsiaue 3n0poBbe U ero cocrapistome. DaxkTopbl, MOJOXKHUTEIBHO U
COLIMAJIBHO- OTPHUIIATENIbHO  BJIMAIOLIME Ha OpraHu3sM 4esjoBeka. [IpoGinema
IKOJIOTUIECKUX TEXHOTEHHBIX BO3JICHCTBHII Ha 37I0pPOBBE YEJOBEKA (DIEKTPOMArHUTHBIE
¢akTopoB Ha nojsi, ObITOBas XUMHs, W30BITOYHBIE IIYMbI, paadanus M T.IL.).
3]I0pOBbBE Ananranys opraHu3Ma dYelloBeKa K (akTopaM OKpPYKaloUlel Cpemsl.
YeJI0BeKa [Tpuniunsl  GopMupoBaHMs — 370pOBbECOEpEraroiero  MOBEACHUS.

@dusnueckass aKTUBHOCTh M 370pPOBbE. bBHOXMMHYECKHE AaCHEKTHI
palMOHAIBHOTO TUTAHUS
5 BuoJjiorusi B ;KU3HU
51 BbruorexHonornn brorexHonorus kak Hayka W NMPOW3BOACTBO. OCHOBHBIC HAIPABICHHS
B )KM3HM KaXJI0TO | COBpeMEHHOW OHOTeXHOIOruH. Meronsl OnoTrexHonoruu. OOBEKTHI
OMOTEXHONOTHH. OJTHKAa OWOTEXHOJIOTHYECKHX W  T'eHETHYECKUX
sKcnepuMeHToB. IlpaBuna moucka W aHamu3a OMOIKOJIOTHYECKOM
nH(pOpMaLlMK U3 Pa3IMYHbIX MCTOYHUKOB (HayyHas U y4eOHO-HaydHas
JaUTeparypa, CpencTBa MaccoBod uHGopmauuu, cetb MHTepHET U
ApyrHe)

CoumanbHo- OTUYecKHe acleKThl Pa3BUTUS OWOTEXHONOTMH M NpPUMEHEHHE HX B

5.2 ITHUYECKHE KM3HH 4YeJOBEKa, IMOWCK W aHaIW3 WHQOPMAIMM U3 Pa3IHIHbIX
aCTIeKThI UCTOYHUKOB (HayyHas W Yy4yeOHO-HayyHas JHUTeparypa, CpelcTBa
OMOTEXHOJIOTHIT MaccoBoit nH(popManuu, cetb MHTepHeT M npyrue) Kelicel Ha aHamu3

uHpopManuu 00 STUYECKUX aCHEeKTaX pa3BUTHS OMOTEXHOJOTHH (IO
TPYIIIaMm)




5.2 CTpyKTypa QM CHUNINHbBI

Pa3I[CJ'IBI JUACIHUIIMHBI, U3y4a€MbIC BO 2 CEMECTPE

No KonunuectBo yacon
pas- HaunmenoBanue pa3znenoB
Bcero | nexuun I13 JIP
nena
1 Knerka — cTpyKTypHO-PYHKIIMOHAJIbHAS eIMHULIA 16 10 4 2
JKHBOI'0
1.1 buonorus kak Hayka. O011as XxapakTepUCTUKA 9 5 i i
KHU3HH
1.2 CTpyKTYpHO-(DYHKITHOHAJIbHASI OPTaHM3AINS KIETOK 6 2 2 2
1.3 CtpyKkTypHO-(hyHKIHOHATBHBIE (PAKTOPHI 4 9 5 i
HACJIEJICTBEHHOCTH
14 OOMeH BeleCTB U PEBpallleHUE YJHEPTHH B KIIETKE 2 2 - -
15 JKuzHeHHbIN UK K1eTKH. Mutos. Meiio3 2 2 - -
2 Crpoenne 1 pyHKIUM OPraHU3MAa 18 12 6 -
2.1 | CrpoeHnue oprannsma 2 2 - --
2.2 @PopMbl pa3MHOKEHHUSI OPraHU3MOB 2 2 - -
2.3 OHTOreHe3 pacTeHuH, )KUBOTHBIX M YEJIOBEKA 2 2 -- -
2.4 3aKOHOMEPHOCTH HACJICIOBAHUS 4 2 2 -
2.5 ClieruieHHOE HACJIeI0BAHKE MPU3HAKOB 4 2 2 -
2.6 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 4 2 2 -
3 Teopusi 3BosTIOLNH 6 6 - -
3.1 HcTopusi 3BOJIIOLMOHHOIO y4eHUsl. MUKPOIBOJIIOLHS 2 2 - -
3.2 MaxponsBosrorusi. Bo3HUKHOBEHUE U pa3BUTHE 5 5 i i
JKU3HU Ha 3emiie
3.3 | IIpoucxokIeHHE YeT0BEKA — AHTPOIIOTEHES 2 2 - -
4 IKoyaorusi 18 10 6 2
4.1 DKojorudeckue pakTopsl U CPebl KUZHU 2 2 - -
4.2 [Tomymsitusi, cooOI1IecTBa, YKOCHCTEMBI 4 2 2 -
4.3 Buocdepa — rinobanpHast SKOJIOTHYECKas CUCTEMA 2 2 - -
4.4 Brmstare aHTpOIOreHHBIX (hakTopoB Ha Ouochepy 6 2 4 -
4.5 BnusiHue conmanbHO-3KOIOTHYECKUX (PaKTOpoB Ha 4 9 i 2
3JI0POBBE YEJIOBEKA
5 buoJsiorusi B Jku3HM 6 2 4 -
5.1 buotexHonoruu B ®U3HU KaXKJ10r0 4 2 2 -
5.2 ConuanbHO-3TUYECKHE aCTIeKThl OMOTEXHOIOT UM 9 i 2 i
JuddepeHurpoBaHHbIi 3a4eT
IIpoMeskyTOUHasI aTTeCTALUSA 8
Bcero 72 40 20 4
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5.3 lIpakTuyeckue 3aHATHS

Ne
pa3zjiena

Tema

Koa-Bo
yacoB

1.2

Bupycusie u 6akTepuanbubie 3a001eBanus. OOIIye MPUHIMITBI HCIIOIB30BAHUS
JIeKapCTBEHHbIX BemecTB. OcOOEHHOCTH NPUMEHEHHS] aHTUONOTHKOB.
[IpencraBnenne yCTHBIX COOOIIEHHH ¢ Tpe3eHTalNeH, TOATOTOBIECHHBIX 1O
[IEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX IIPETIOAABATEIEM

1.3

Pemenue 3aga4d Ha OIPCACIICHUC ITOCTICAOBATCIbHOCTHU HYKJIICOTU/IOB,

AMHWHOKHUCIIOT B HOPME U B ClIydac U3MCHCHU IIOCIEA0BATCIIbHOCTH
nvkneaorunor JTHK

2.4

Pemenue 3agau Ha onpeneneHre BEpOSITHOCTA BOSHUKHOBEHUS
HACJICJICTBEHHBIX TIPU3HAKOB IPU MOHO-, JTU-, TOJUTHOPHIHOM H
AHAJIM3UPYIOLIEM CKPELIUBAHUY, COCTABIICHUE TEHOTUIINYECKUX CXEM
CKpEIIMBAHUS

2.5

Pemenne 3aaa4 Ha OonpeaAciieHue BEPOATHOCTH BOSHUKHOBCHUA
HaCJICACTBCHHLIX IMPHU3HAKOB IIPH CHCIIJICHHOM HACJICJOBAaHUH, COCTABJICHHUC
TFCHOTUITMYCCKHUX CXCM CKPCIIWMBAHUA

2.6

Pemenue 3aa4 Ha OMPCACIICHUC TUIla MYyTAllUU IIPU NEpeaavdc HACIICACTBCHHBIX
IMPHU3HAKOB, COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM CKPCIINBAHUSA

4.2

Tpoduueckue uenu u cetu. OCHOBHbBIE TIOKa3aTeNN IKOCHCTEMBI. briomacca u
MPOAYKIHS. DKOJOTHUECKUE MUPaMUIbl yncell, Onomaccsl ¥ sHepruu. Ilpasuio
MUpaMHJIbl SHEpPruu. Perienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJIJaHUH 10 IEPEHOCY BEUIECTBA U DHEPTHH B DKOCUCTEMAX C COCTaBJICHHE
Tpoprueckux 1enen u nupamus OnomMacchl U SHEPTuu

4.4

«OTtxoxb1 Tpon3BojicTBa». Ha ocHOBe (henmepanbHOro KiacCupUKAIMOHHOTO
KaTajora OTXOJI0B OMPEIENITh KJIacC OMAaCHOCTU OTXO/I0B; arperaTHoe
cocTosiHre U pusnyeckyro GopMy 0TX0/10B, 00pa3yromuxcs Ha pabodem mecte /
Ha JTarax MpOW3BOJICTBA, CBS3aHHBIE C OMPEeICHHOM
npodeccueit/cnenuailbHOCTbIO

5.1

Keiicbl Ha aHanu3 MHPOPMAIMK O HAYYHBIX TOCTHXKEHUSAX B 00J1aCTH
TeHETHYECKUX TEXHOJIOTHH, KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
3amuTa Kelca: npecTaBlIeHne pe3yIbTaTOB PelIeHusl KeHCOB (BBICTYIUICHHE C
npe3eHTanueit). B Tom gncie npopeccuoHanbHO-OpUEHTHPOBAHHOE
coJiep’KaHue MPAKTUYECKOT0 3aHATHUS

5.2

OTHYECKUE aCTeKThl Pa3BUTHSA OMOTEXHOJIOTUN U IPUMEHEHHUE UX B KHU3HU
9eJI0BeKa, TIOMCK M aHAIN3 WH(GOPMAIIMY U3 Pa3IHYHBIX HCTOYHUKOB (HayqHas
U yueOHO-Hay4Has JINTepaTypa, CpeACcTBa MacCOBOM MH(pOpPMaIIUH, CETh
WNutepuer u apyrue)

Kelicpl Ha ananu3 nHpopMauu 00 3THUYECKUX aCHEKTaX pa3BUTHUS
OMOTEXHOJIOTHH (IO rpyIIam)

3amura keiica: [IpencraBienue pe3yabTaToOB pelIeHUs KeCcOB (BBICTYIJICHHE C
MIPE3CHTAINEH )

Bcero

20




11

5.4 JlabopaTopHble 3aHATHUS

Ne Koa-Bo
Tema
pa3zaeia yacoB

CrtpoeHue KIeTKH (pacTeHHUsl, dKUBOTHBIE, IPUOBI) U KIETOUHBIE BKIIOUCHHUS
(xpaxMai, KapOTUHOUABI, XJIOPOILIACThI, XPOMOILIACTHI)»

12 [ToaroroBka MUKpoIpenapaToB, HAOIIOICHUE C TTOMOIIBI0 MUKPOCKOIIA, 2
BBISIBIICHUE PA3IMYMA MEXy U3y4aeMbIMU 00beKTaMH, (HOpMyITUPOBaHHE
BBIBOJIOB

«YMcTBeHHass paboTocrnocoOHOCTh». OBllajleHue METOAaMH OIpEeIeICHUS
MOKa3arejae yMCTBEHHOH pabOTOCIIOCOOHOCTH, OOBSCHEHHE MONy4EeHHBIX
pe3ynbTaTtoB U (HOpMyNnHpOBaHUE BHIBOJOB (MHCHbMEHHO) C UCIOIB30BAaHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

4.5 «BrnusHue abmotuyeckux (HaKTOpOB Ha 4YelloBEeKa (HU3KHE U BBICOKHE 2
TeMIeparypbl)». V3yuyeHne MeXaHU3MOB aJalTaliyd OpraHu3Ma 4YejoBeKa K
HU3KUM U BBICOKHM TeMIlepaTypam U 00bsICHEHUE MONyYEeHHBIX Pe3yabTaTOB U
¢dbopmynupoBaHHWE BBIBOJOB (NMMMCBMEHHO) C HCIOJNB30BaHUEM HAayYHBIX
MOHATH, TECOPUI U 3aKOHOB

Bcero 4

6 YueOHO-MeTOAN4YeCKOe o0ecTieYeHre M CMIIIMHbI

6.1 Pexomenayemas Jqureparypa

6.1.1 OcHoBHasi IMTEpaTYpa

buonorus : yueOHUK H TPAKTHKYM Uil CpeaHEero mpodecCHOHANbHOrO o0pa3oBaHus /
B. H. Spsirun [u ap.] ; noa penakuueit B. H. Spsiruna. — 2-e uzn. — Mocksa : M3narensctBo HOpaiir,
2023. — 378 c.— (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-09603-3. — Tekct
aNeKTpOHHBIH // Obpa3zoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511618

6.1.2 lonoJHUTEIbHAA JJUTEPATypa

Jlanuuikasi, T.B. buonorus. Tectwl : ydeOHOe mocoOue s CpeaHero mnpodeccuOHaTbLHOTO
obpazoBanusi/  T. B. Jlanumnkas. —  Mocksa : W3parensctBo  FOpaiir, 2023.— 40c. —
(ITpodeccronansHoe odOpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : DSIEKTPOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715

6.1.3 Ilepnoanyeckue U31aHUs
BectHuk MoOCKOBCKOTO YHHUBEPCUTETA. Cepus 16. buoinorus
https://biblioclub.ru/index.php?page=journal_red&jid=613511


https://urait.ru/bcode/511618
https://urait.ru/bcode/519715

6.1.4 UnTepHer-pecypchbl
1. BBC «YHuBepcurerckasi OMOIMOTEKa OHJIANH

2. HanimonaneHas snekrpoHHas oudnmorexa (HOB)

3. O6pazoBarenpHas mwiaTdopma "FOpait" (MOMHBIH 1OCTYI)
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6.2 IlporpammHoe o0ecrnevyenue, npodeccuoHalbHble 0a3bl JaAHHBIX M HHGOPMaNMOHHbIE
CIIPaBOYHbIE CHCTEMbI COBPeMEeHHbIX HHGOPMALIMOHHBIX TEXHOJIOTHii

Tun nporpaMMHOrO

HaumeHnoBanue Cxema IuLEeH3UPOBaHUs, PEKUM J0CTYIIa
obecrnieueHus
PEJI OC ObpazoarenbHas suneH3us ot 11.07.2022 r. na 3
OLeDALOHHAS CHETEMA «CrangapTHas» rona juisi 240 pabounx MECT B paMKax COTJIAIICHHS O
patt it Pabounx corpynaudectBe ¢ OO0 «Pen Codr» Ne 305/06-22Y
CTaHIIUM ot 28.06.2022 r.
AnbpTepHaTUBHAS
peanusanus cpeabl CroGoxtioe IO,
ucrionnenus nporpavm | WINE https://wiki.winehg.org/Licensin
Microsoft Windows st ps: ' q.019 g
OC na 6a3e spa Linux
. . . Cooopanoe 110,
Ocpucrpiii naxer LibreOffice https://libreoffice.org/download/license/
. Csooopanoe 110,
Chromium i .
https://www.chromium.org/Home/
WNurtepuer-6paysep
Sinexe Bpavie becnnatnoe 110,
AIeKe-bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Ooanoe 10,
Menwanpourpesatens | VLC https://www.videolan.org/legal.html
NupopmaninoHHo- KoHncynbTanT KomriexT nist o0pa3oBaTenbHbIX YUPEKACHUN 10
[IpaBOBas CUCTEMA ITmroc noroBopy Ne 337/12 ot 04.10.2012 r., ceteBoii joctyn

7 MaTtepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUIINHBI

Kabuner 0e30mMacHOCTH KU3HEAESITEIHLHOCTH.

AynuTtopHas 1ocka, yuyeOHas meOenb (CTOJNbl yYEHHUECKHE, CTYJbsl YUCeHHUYECKHE), HarysagHble
nocobus. MyneTuMeauitnoe o0opynoBaHue (HOyTOyK, IPOEKTOP MEPEHOCHOM, SKpaH MePEHOCHOH)

[Tomernienue i caMOCTOSITEIbHOM paboThl 00yJaromuxcs. AyAuTOopHas 10CKa, yueOHas Meberb
(cToJIBI yYEHHUYECKUE, CTYNbsl YYCHUUECKHUE).

MynbTuMeauiiHoe o0opyaoBaHUe (TMPOEKTOp, SKpaH, HOYTOYK C BBIXOJOM B ceThb MHTepHeT),
oOecrnieuynBaroiee J0CTYyM B 3JEKTPOHHYIO HHPOPMAIIMIOHHO-00pa30BaTEIbHYIO Cpely HHCTUTYTA.



http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-universitetskaja-biblioteka-onlajn
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-jurajt
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

