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1. O0mas xapakrepucTHKa padodedl mnporpaMmbl 001€00pPa30BaTEIbHOM
aucuuninabl «bBUOJIOT' S

1.1. MecTo TUCIHHUIUIMHBI B CTPYKTYype 00pa3zoBaTenbHOM nporpammbl CITO

O6meoOpazoBaTenbHas AuciuiuinHa «buonorus» u3ydaercs Ha 0a30BOM YpPOBHE B
0011e00pa3oBaTeIbHOM  [HMKJIE Y4eOHOro IiJlaHa OCHOBHOM MpOQeCcCHOHAIBHON
oOpazoBarenbHO# nporpamMmmbl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. llenu v nmaHupyemble pe3yJIbTaTbl OCBOCHUS JUCIUIIINHBL:

Lens: ¢hopMuUpoBaHHME Yy CTYAEHTOB IMPEACTABICHHUS O CTPYKTYPHO-(PYHKIMOHAIbHON
OpraHu3allMi >KUBBIX CHCTEM pPa3HOTO paHra Kak OCHOBBI TNPUHATHUS PEIICHUN B
OTHOIIEHUU OOBEKTOB KUBOW MPUPOBI U B TPOU3BOACTBEHHBIX CUTYAITUSIX.

3agaun:

1) chopmupoBaTh NOHUMAHUE CTPOCHUS, MHOTOOOpa3usi 1 0COOCHHOCTEH KUBBIX CUCTEM
pPa3HOrO YpOBHS OpraHu3alid, 3aKOHOMEPHOCTEM NPOTEKaHHs OMOJOTHMYECKHX
IPOLIECCOB M SIBJICHUM B OKPYXAIOIIEW cpele, LENOCTHOW HAayYHOM KapTUHBI MHDA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS OMPEEIATh )KUBbIE 00BEKTHI B IPUPOJIC; MPOBOIUTH HAOIIOACHUS 32
DKOCHCTEMAaMH i1 BBISBICHUS €CTECTBEHHBIX W AHTPONOTCHHBIX HW3MEHEHH,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUH,

3) chopMUpOBaThH HAaBBIKH MPOBEICHUSA MPOCTEUIIINX OMOJIOTMYECKUX
AKCIIEPUMEHTAJIbHBIX MCCJICIOBAaHUMN C COOI0O/ICHUEM MPaBUil 0€30MacHOTO OOpalleHus
¢ 00BEKTaMH U 000PYIOBAHUEM;

4) pa3BUTh yMEHHA HCHOJB30BaTh HH(GOPMAIMI0 OUOJOIMYECKOro XapakTepa u3
Pa3TUYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCJIEACTBUS CBOCH NEATEIBHOCTH IO
OTHOIIEHUIO K OKpYXalomel cpeae, COOCTBEHHOMY 37I0pOBbIO; OOOCHOBBIBATH M
co0JiroaTh Mephl MPO(PHIIAKTUKY 3a00I€BAHUM.

6) cpopMHupoBaTh MOHUMAHHE 3HAYUMOCTHU JIOCTIKCHHM OHOJIOTMYECKOW HayKu |
TEXHOJIOTUA B TMPAKTUYECKOW JI€ATEIbHOCTH YEJOBEKAa, PAa3BUTHUH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyemsbie pe3yibTaTbl OCBOCHUS 00111€00pazoBaTeibHON nucuUIinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Kon 1 | [ImaHnpyemsble pe3yabTaTbl OCBOCHUS JUCHUILUIAHBI

HAaVMEHOBAaHUE

bopMHpyeMBIX O0mwme JucuunnrHapHbie

KOMIICTEHIINH

OK 07. | B 0bacTi 5KOIOTHYECKOT0 BOCITUTAHUS: c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJTy4YECHHbIE
CopmericTBOBaThH - c(pOPMHUPOBAHHOCTH IKOJOTMYECKON KYJIbTYpHI, | 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOLECCOB U
COXPaHEHUIO MMOHUMAHUE BIIMSAHHUS  COLIMAIBHO-I3KOHOMUYECKHUX | SIBJICHUH, AJIA NPHUHATHS MPAKTUYECKUX PElICHUN B
OKpYyXarouen MPOIIECCOB Ha COCTOSIHUE MPUPOHON M COLMAIBHOM | TOBCEHEBHOM JKM3HM C I€Jbl0  OOEeCleueHUs
cpensl, Cpelpl,  OCO3HaHME  TJ00albHOrO  Xapakrepa | 0€30MaCHOCTH  CBOETO  3/J0pPOBbS U 3J10pPOBbSA
pecypcocOepexeH | SKOJIOTHUECKUX Mpodiem; OKpY)XaIOIIUX JIIOJIeH, COONIOACHUS  3/10pOBOTO
UI0, TPHUMEHSTH | - IUIAHUPOBAHHWE M OCYIIECTBICHHE JEHCTBUI B |00pa3a >KWU3HM, HOPM TPaMOTHOTO TIIOBEJCHUS B
3HAHUSA 00 | OKpyXKarIlel cpeae Ha OCHOBE 3HAHUA IIeJIeH | OKpy)Kalolled  IPUPOJHOM  cpene;  MOHUMaHHUE
M3MEHECHUU YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA; HEOOXOJAMMOCTA  HCMOJB30BAHMUS  JOCTHUKEHUUN
KJIUMATa, AKTUBHOE HEMPUATUE NEUCTBUM, MPUHOCIIIMX BPEJ | COBPEMEHHOM OHOJIOTMM M OHOTEXHOJOTHM IS
MIPUHLINTIBI OKpY>KaroIlen Cpene; PalMOHAIIBHOTO MPUPOAOIIOIb30BaHUS

OepexIINBOro - yMEHHE TPOTHO3UPOBaTh  HEOJIAroNpHUsATHBIC

IIPOU3BOJICTBA, DKOJIOTUYECKUE TOCIHEACTBUS  IPEANPUHUMAEMBIX

b pexTuBHO NENUCTBUH, IPEAOTBPAILATH UX;

NENCTBOBATH B | - PACIIMPEHUE OIbITA ACATEIBHOCTU IKOJIOTHUECKON

Ype3BbIYAHBIX HaIIPaBJICHHOCTH,;

CUTYyalUsAX - OBJIQJICHUE HABBIKAMM Y4€OHO-HUCCIIEN0BATENbCKOM,

MIPOEKTHOMN U COLIMAIIBHOM JIEATEIIbHOCTU




2. CTPYKTYPA U COJIEP)KAHME OBIIIEOEPA30BATEJILHON JUCIUTIIVHBI
2.1. OObeM IUCUUTUTMHBI ¥ BUJIBI Y4€OHOM paboThI

Bun yueOHol paboThl O0bem B "acax

O6beM 00pa3oBaTeNbHOM MPOTrPAMMBbI TUCHUTITHHBI 72

B T.U.

OCHOBHOE coJiepKaHue 72

BT. U..

TEOPETUYECKOE 00yUCHHE 30
B T.4. TPO(eCCUOHATIFHO-OPUEHTUPOBAHHOE COICPKAHIE 2

NPaKTUYECKUE 3aHATHUS 18
B T.4. IpO(eCCUOHATIbHO-OPUEHTUPOBAHHOE CO/IEpKAHHE 8

71abopaToOpHBIC 3aHATHUS 24
B T.4. TPO(eCCUOHATFHO-OPUEHTUPOBAHHOE COICPKAHIE 2

[IpomexxyTouHas aTTecTanus -




2.2. TemaTnueckuil IUIaH U COAEPKAHNUE JUCUUIIINHBI

HaumenoBanu O0nbe
Conepxanue ydeOHOTo mMarepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHBIE U
© PasAcion NPaKTUYECKUE 3aHATHS, IPUKIATHON MOIYJIb (MIPU HATHYUN) v
TEM 4acoB
1 2 3
Pazgen 1. Knetka — cTpykTypHO-GyHKIMOHATBHAS €AUHUIIA )KUBOTO 18
Tema 1.1. OCcHOBHOE coJIepKaHUE 2
buonorua kak | Teoperuueckoe oOydeHue: 2
Hayka. OOWas |CopeMeHHbIE OTPACTH OHONOTMYECKMX 3HAHMH. CBs3b OUONOTMHM C APYTMMH HAyKAMH: OHOXHMUS,
XapaKTEPUCTHK |Guoduszuka, OnoHuka, renoreorpadus u ap. Posib u Mmecto Ouonoruu B GOpMUPOBAHUH COBPEMEHHOM HayYHOI
4 JKH3HH KApTUHBI MHUpa. YPOBHU OpraHU3aluu >KMBOW Marepuu. OO0mias xapakTepUCTHKA >KM3HU, CBOWCTBA YKUBBIX
CUCTEM. XUMUYECKUN COCTaB KJIETOK
Tema 1.2. OCHOBHOE coJIepKaHUE 6
CrpykrypHO- | TeopeTrueckoe oOyueHue: 2
¢ynknuonans | Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHEIE MTOJOXKEHUS COBPEMEHHOM KIETOUYHOM
Has Teopuu. TUMNbl KJIETOYHOM OpraHHU3aldU: MPOKAPHUOTUYECKUH U HyKapuoTHdeckuil. OIHOKJIETOYHBIE U
OpraHM3alusl | MHOTOKJIETOYHbIE Opranu3Mbl. CTpOEHUE MPOKAPUOTHUECKON KIETKH. CTpOCHHE 3YKAPUOTHUYECKON KIIETKH.
KJIETOK Hexnerounsie hopmbl )Ku3HU (BUPYCHI, OakTepuodari)
JlaGopatopHbIe 3aHSITHS: 2

[TpuoOpeTeHue onpiTa IPUMEHEHUS TEXHUKH MUKPOCKOTTUPOBAHUS TIPH BBHITTOJTHCHUH JTAOOPATOPHBIX padoT:
JlabopaTopHas
1. JlabopatopHas pabota «CTpoeHHE KIETKH (PACTEHUs, KUBOTHBIC, TPUOBI) U KICTOYHBIC BKIIOUYCHUS
(Kpaxmal, KapOTUHOUIbI, XJIOPOIIACThI, XPOMOILIACTHI )»
[ToaroToBka MUKpOTpemapaToB, HAOIIOJEHHWE C TOMOINBI0 MHKPOCKOTA, BBISBICHWE PA3IMUUNA MEXKIY
M3y4aeMbIMU 00BEKTaMH, (POPMYIUPOBAHUE BHIBOJIOB




IIpakTyeckue 3aHATHS:

Bupycurie n Oaktepuanbhbie 3a0oneBanus. OOIIMe TPUHLIUIBI UCTIOIB30BAaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TpUMEHEHUs aHTHOMOTHKOB. IlpencraBieHne yCTHBIX COOOIIEHH C Tpe3eHTalueEH,

IMOATOTOBJICHHBIX IIO0 IICPCUHIO UCTOYHUKOB, PCKOMCHAOBAHHLBIX ITPCIIOAaBaTCICM

Tema 1.3.
CrtpykTypHO-
byHKIIMOHATb
Hble (paKTOpBI

OcHoBHOE COACPIKAHUC

Teopernyeckoe oOydeHue:

XpomocomHast Teopust T. Moprana. CtpoeHue xpoMocoM. XpOMOCOMHBIH HA0Op KJIETOK, TOMOJIOTUYHBIE U
HETOMOJIOTUYHBIE XPOMOCOMBI, TalUIOWIHBIA U AuTUIonaHbId HaObop. Hykneunossie kucnotel: [JHK, PHK

HACJICICTBCHH | HAXOXJICHHUE B KJIETKE, UX CTPOCHUE U (HyHKIMHU. MaTpuyHbIe TPOLIECCHI B KJIETKE: peITUKaIvs, OMOCUHTE3
OCTH Oenka, penapaius. ['eHeTHueckuit KOl U ero CBOMCTBa
[IpakTueckue 3aHATHS:
Pemenne 3amad Ha ompeneneHue MOCIEA0BATENLHOCTH HYKJICOTHIOB, AMUHOKUCIOT B HOPME U B CIIydae
M3MEHEHUS TOCIEA0BATEIbHOCTU HyKIeoTua0B [JHK
Tema 1.4. OCHOBHOE COJIep>KaHUE
O6men Teoperndeckoe oOyueHue:
BEIIICCTB u | [lorsitue Meraboim3M. ACCUMIIISIMS W JUCCUMIIIAIMS — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
MPEBPAIICHUE | BEHIECTB: aBTOTPOQHBIN U reTepoTpoHbIi, a3poOHbIA 1 aHadpOoOHBIN. [TnacTuueckuit oOmMeH. POTOCUHTES.
DHEPIruu B | X€MOCHHTE3
KJIETKE
Tema 1.5. | OcHOBHOE conepx’aHue
’KuzHeHHblit Teoperndeckoe oOydeHue:

UAKI KJIETKU.
Muto3. Metios

Knerounsiit nukii, ero nepuoapl. MUTO3, €ro CTaIluu U MPOUCXOIAIINE ITPoLeCChl. brosiornueckoe 3HayeHUe
murto3a. Meno3 u ero craguu. IloBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cMmbici
Meno3a

KonTtponbHas
pabora

MounekyJISIpHbIA YPOBEHBb OPTaHU3ALUU )KUBOTO




Paznen 2. Ctpoenue u hyHKIMM OpraHu3ma

20

Tema 2.1. | OcHOBHOE coJiepKaHUE 2
Crtpoenue Teopetndeckoe oOyueHue: 2
OpraHu3Ma MHOroKJIeTOYHbIE OPraHu3Mbl. B3aMMOCBS3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OPTaHU3ME.
['omeocTa3 opranu3ma 1 €ro nNoAIepKaHue B IPOLIECCE KUZHENAECSITETbHOCTH
Tema 2.2. OCcHOBHOE coJIepKaHUE 2
dopmbl Teopetnueckoe oOyueHue: 2
pasMHOXKEHUS | @OopMBbl pa3MHOKEHUSI OpraHU3MOB. becnosioe u 1monoBoe pazMHOKeHuE. Buabl 6ecrosoro pa3MHOXKEHUS.
OpraHU3MOB ITonoBoe pazMHOkeHHUE. ['aMmeTorenes y )kuBoTHbIX. CiepMaroreses u ooreHes. CTpoeHUe NOJIOBBIX KIIETOK.
O11010TBOpEHUE
Tema 2.3. OCHOBHOE coJIepKaHNE 2
OHTOrenes Teopernyeckoe oOydeHue: 2
pacTeHui, NuauBuayanbHOE pa3BUTHE OpPraHU3MOB. OMOpHOreHe3 U ero crajguu. [locTomMOpHOHaIBHBIA MEPUOL.
KUBOTHBIX ¥ | CTaAuM NOCTAMOPHUOHANIBHOTO PAa3BUTHS y KHUBOTHBIX M uejoBeka. [IpsiMmoe u HempsMoe pa3BUTHE.
YE€JIOBEKa buonorunueckoe crapenue u cMepTb. OHTOT€HE3 PACTEHUI
Tema 2.4. | OCHOBHOE COAEPKAHUE 4
3akoHoMepHOC | TeopeTndeckoe oOydeHHe: 2
TH OCHOBHBIE MMOHATHSA TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens (MOHOruopuiHoe
HACJICIOBaHMSI | ¥ MOJUMTHOPHUIHOE CKpelBanue). BzaumoeiictBue reHoB
[pakTHYeCKUE 3aHATHSA: 2
Pemenue 3anay Ha onpeeraeHue BEPOITHOCTA BOSHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB IPU MOHO-, JH-
, MOTUTUOPUAHOM U aHATU3UPYIOIIEM CKPEIIMBAHUU, COCTABIIEHUE TEHOTUITMYECKUX CXEM CKpEIIUBaHUS
Tema 2.5. | OCHOBHOE coepKaHUE 4
CuerieHHOE TeopeTtnueckoe o0yueHue: 2




HacienoBanue | 3akoHbl T. Moprana. CuernsieHHOe Hacae0BaHUE 'eHOB, HapylIeHue clemieHns. HacnenoBanue mpu3HaKkoB,
IPU3HAKOB CUEIUIEHHBIX C TIOJIOM
[IpakTHueckue 3aHATHS:
Pemenne 3amad Ha OIpefeseHHE BEPOSTHOCTH BO3HMKHOBEHMWS HACJEACTBEHHBIX IPU3HAKOB IIpU
CLEIUICHHOM HACJIEIOBAaHUH, COCTABIICHUE TEHOTUITHYECKUX CXEM CKPEIIMBAHUS
Tema 2.6. | OCHOBHOE coiepKaHUE
3akoHOMepHOC | Teopernyeckoe oOydYeHHE:
! M3MeHYMBOCTh NPHU3HAKOB. Buabl W3MEHUYMBOCTH: HACJIEICTBEHHAsT M HEHACJIEJICTBEHHAs. 3aKOH
U3MCHYMBOCTU | TOMOJIOTHYECKHX pSAAOB B HaciencTBeHHoOM wusMeHunBoctu (H.M. Baswiio). MyranumonHas Tteopus
U3MEHUYMBOCTU. Buapl MyTranuii ¥ NpUYMHBI MX BO3HHKHOBeHUs. Kapumorun uenoseka. HacimeacTBeHHbIE
3a00JieBaHUsl YeJOBEKAa. ['e€HHblE W XPOMOCOMHBbIE OO0J€3HM ueNoBeKa. bone3sHu ¢ HacieqcTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW T€HETUKU B IPEIOTBPAILCHUH U JICYEHUU T€HETUYECKUX
3a001€BaHUH YeIOBEKa
[IpakTHueckue 3aHATHS:
Pemenne 3amau Ha onpeneaeHUe TUIIA MyTalMy IIPU MEepeJade HacAeACTBEHHBIX ITPU3HAKOB, COCTABIICHUE
T€HOTUITMYECKUX CXEM CKPELIUBAHUS
KonTtponbpHas
Crtpoenue 1 PyHKIIMU OpraHu3Ma
pabota

Paznen 3. Teopus 3Bosrounu

Tema 3.1.
Hctopus
HBOJIIOLIMOHHO
ro YUYEHUS.
MuKpo3BOITIOLL
us

OcCHOBHOE coJiepKaHue

Teoperudeckoe oOyueHue:

ITepBrie sBomtonmonHbie KoHIEnuuu (OK.b. Jlamapk, X.JI. brogdon). IBomornmonnas teopust Y. JlapBuHa.
CunTeTHYeCKass TEOPHS IBOJIIOLNUN U €€ OCHOBHBIE MOJI0KECHUSI.

MuxkposBosronus. Ilomyndanus Kak 3JeMeHTapHas €IUHULA 3BOIIOLUU. ['eHeTHYeCKne OCHOBBI 3BOJIFOLIUH.
OnemeHTapHble (akTOpbl 3BOMIONUHU. EcTecTBEeHHBIH OTOOP — HANpaBISAOMMNA (PAKTOp SBOIIOLUU.
Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUH

8




Tema 3.2. | OcHOBHOE coaepKaHue 2
Makpossomor | TeopeTndeckoe oOydeHHE: 2
sl MakponsBomorusi. @opMbl 1 OCHOBHBIE Hanpasienust makpoasodtonnu (A.H. Cesepiios). [lyTu noctuxenus
BosnuknoBenu | Guosoruueckoro mporpecca. Coxpanenue 6uopazHooOpasus Ha 3emiie.
¢ W PasBUTHUC | [MMOTE3b W TEOPHHM BO3HUKHOBEHUS >KM3HU Ha 3emie. [losBiaeHWE MEpBBIX KIETOK W HMX SBOJIOIHS.
KUZHH Ha | [TpokapuoTel ¥ 3yKapwoThl. [IponcxokaeHne MHOTOKJIETOYHBIX OPTaHW3MOB. BO3HUKHOBEHHE OCHOBHBIX
3emiie L[APCTB DYKapHOT
Tema 3.3. | OCHOBHOE coj/iepKaHue 2
[Ipoucxoxnen | Teoperuueckoe oOyueHue: 2
HeYeIOBeKa — | AHTPOMNOJIOTHUs — HayKa O yeloBeke. CucTeMaThuiecKoe MojoxkeHue yeaoBeka. CXOoACTBO U OTIINYUS YEJIOBEKA
aHTPOIOTeHE3 | C >KMBOTHBIMU. OCHOBHBIEC CTAIMHM aHTPOIIOreHEe3a. IBOJIOIMS COBPEMEHHOTO YEJIOBEKA.
YenmoBeueckne pachkl M KX SIUHCTBO. Bpems 1 myTH pacceneHus 4elioBeka 1o mianere. [Ipucmoco0aeHHOCTh
YeJIOBEKA K Pa3HbIM YCIIOBUSAM CPEIbI
Paznen 4. Dxonorus 18
Tema 4.1. | OcHOBHOE cOEpKaAHUE 2
Oxonornuecku | TeopeTndeckoe oOydeHHe: 2
¢ QaxTopel H | Cpeapl OOMTaHUS OPraHM3MOB: BOIHASI, HA3€MHO-BO3/YIIIHAs, TIOYBEHHAs], BHyTpHOpranusMeHHas. dusuko-
CPEIbl )KM3HU | XUMHYECKHE OCOOCHHOCTH cpel oOuTaHusl opraHu3MoB. [Ipucrmoco0aeHuss opraHu3MOB K JKM3HU B Pa3HBIX
cpenax. I[lonsitue »skomormyeckoro ¢akropa. Krnaccudukamus skomormyeckux (axropos. IIpasuio
muaumyMma 1O, JInbuxa. 3akon TonepantHoctu B. llendopaa
Tema 4.2. | OCHOBHOE COjIepKaHUE 4
[Tonmynsaums, Teopetndeckoe oOyueHue: 2
coo0mecTsa, DKOJIOTMYECKAas: XapaKTEPUCTUKA BHUAA W TMONYJSINUMU. OKOJOTMYECKas HHINA BHAA. ODKOJIOTUYECKHUE
9KOCHCTEMBI

xapaktepuctuku momysisinud. CoolmiecTBa M 3KOCUCTEMBI. buoneno3 u ero crpykrypa. CBsizm MexIy




OpraHu3mMaMm B 6I/IOI_I€H03€. CTPYKTypHBIe KOMITIOHCHTBI 9KOCHUCTCMbI: IPOAYUCHTBI, KOHCYMCHTHI,

penyueHTsl. KpyroBopoT BeIiecTB M MOTOK YHEPTHH B dSKOCUCTeMe. Tpodudeckue ypoBHU

[IpakTHueckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTENN dKOCUCTEMBL. buomacca u npoaykuus. DK0JIOTHYECKUE
OUpaMu/bl YKcell, Onomaccsl ¥ 3Hepruu. [IpaBuio nupamuabl 3HEPIUU.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN 10 MEPEHOCY BELIECTBA M HHEPIUHU B
HKOCHCTEMAX C COCTAaBJICHHE TPOPUUECKUX LENe 1 MUpaMua OMOMacChl U SHEPTUH

Tema 4.3. | OCHOBHOE COAEpKAHUE

buocdepa - | Teopetnueckoe oOy4yeHue:

rio0anbHas buocdepa — xxuBas o6osouka 3emnu. Pazsutue npeacrasiaenuit o 6mochepe B Tpyaax B.M. Bepnanackoro.

sKoJorrueckas | O6aactu 6uocdepsl U €€ KOMIIOHEHTHI. JKrBoe BerecTBo Onochepsl ¥ ero (PyHKIUH.

cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHocTn Ouochepsl Kak TITTOOAIbHONW DKOCHCTEMBI.
Junamuyeckoe paBHoBecHe B Onocepe. KpyroBopoTsl BelIecTB U OMOr€0OXUMHYECKUE IUKIIBL. [ T00aibHbIE
AKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH

Tema 4.4. | OcCHOBHOE COJIEpKAHUE

Brnusuue Teoperndeckoe oOyueHue:

aHTPOTIOTCHHBI | AHTPONIOT€HHBIE BO3JACUCTBUS Ha Ouocdepy. 3arps3HEHUs KaK BHJ AHTPOIOT€HHOIO BO3JIEHCTBHUS.

X (hakTOpOB Ha
ounochepy

AHTpOTNOTeHHbIE BO3/IEUCTBUS Ha aTMocdepy. BozaeiicTBus Ha rugpocdepy. BoznelictBus Ha nutocdepy.
AHTpOIOTEHHBIE BO3/IEUCTBUS HA OMOTHYECKUE COOOIIECTBA. YTIIyOJ€HHO N3YUatOTCs OTXO/IbI, CBSI3aHHbBIEC C
omnpeesieHHOM npodeccueit/crnenuaibHOCThIO

[IpakTrueckue 3aHATHS:

IIpakTrueckoe 3ansTue «OTXOIbI IPOU3BOICTBAY

*B ToM umcie npopecCuoHaIbHO-OPUEHTUPOBAHHOE COACPKaHNE MTPAKTUYECKOTO 3aHITHS

[Ipaktruueckoe 3ansTue «OTX0BI NPOM3BOICTBA». Ha ocHOBE (penepanbHOro KiaccuuKamoHHOTo KaTaaora
OTXOJ/IOB OMPEJENATh KIacC OMAaCHOCTH OTXOJOB; arperaTHO€ COCTOSIHME U (PU3MYECKYI0 (POPMY OTXOJIOB,
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oOpasyromuxcsi Ha paboyeM MecTe / Ha JTamax MPOM3BOJACTBA, CBS3aHHBIE C OINpPEIEIICHHOM
npodeccueit/cnenuaibHOCTHIO

Tema 4.5. | OCHOBHOE COJIepKaHKE 4
Bnusuue Teopernyeckoe oOyueHue: 2
COIMAJIbHO- 3n0poBbe U ero cocrapisiomue. MakTophl, MOJOXKHUTEIBHO W OTPHUIATENILHO BIHMAIONIME HA OpPraHU3M | 2
DKOJIOTHYECKHU | yenoBeka. [Ipobiema TeXHOTeHHBIX BO3/IEMCTBUI HA 310POBBE YEIOBEKA (3JIEKTPOMArHUTHBIE MOJIs, ObITOBAs
X ()aKTOPOB Ha | XUMHMsI, U30LITOYHBIE [IYMbI, PagMalys U T.I1.). AJanrtaius OpraHu3Ma 4elioBeka K (pakropaM OKpY Karomiei
3JI0POBbE cpenbl. IlpuHiuner (GopmupoBaHms 310poBbecOeperaroniero moseaeHus. dusuwdeckas aKTUBHOCTh H
YyeJnoBeKa 310pOBhe. bHoXuMmudeckue aceKThl paliOHATBHOTO MU TAHMS
JlabopaTopHble 3aHATHSA: 2
JlabopaTopHasi paboTa Ha BBIOOD:
1. JlaGopatopHas paboTa «YMCTBEHHas: pab0TOCTIOCOOHOCTHY
OBnaieHre MeETOJaMU OIpEJENICHUs] ToKa3aTeJleld yMCTBEHHONM pabOTOCHOCOOHOCTH, OOBSCHEHHUE
MOJTYYCHHBIX PE3YIbTAaTOB U JOPMYITHPOBAHNE BBIBOIOB (MMCHbMEHHO) C UCIIOJIb30BAaHUEM HAYYHBIX ITOHSATHH,
TEOpUM U 3aKOHOB
2. JlabopatopHas pabora «BnusHue abuornyeckux (HaKTOPOB Ha 4YeJOBeKa (HU3KHE M BBICOKUE
TEMIIEPaTyPHhI )»
N3yuenne MexaHU3MOB aJanTalii OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICOKUM TeMIIepaTypaM U 00bsICHEHUE
MOJTYYCHHBIX PE3YIbTAaTOB U (OPMYITHPOBAHNE BHIBOIOB (MMCHBMEHHO) C UCIIOJIb30BAaHUEM HAYYHBIX ITOHSITHH,
TEOpUM U 3aKOHOB
*B Tom umnciie npodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEpKaHue J1a00paTOPHOTO 3aHATHUS 2
B kadecTBe TpHUITEPOB CHIDKAIOIMMX PabOTOCTIOCOOHOCTh HCIOIB30BATh YCJIOBHS OCYIIECTBICHUS
Mpo(eCCUOHATIEHOM JCSITENBHOCTHU: IITyM, TEMITepaTypa, Gu3ndecKas Harpy3Ka u T.1I.
KonTtponbHas 2
Teoperndeckre acreKkThl YKOJIOTHH
pabota

[IpodeccroHaIbHO-OPUEHTUPOBAHHOE COACPKaHUE (COIepKAHUE PUKITATHOTO MOTYJIsS)
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Pasznen 5. buonorus B )xu3Hu

Tema 5.1.

OcHOBHOE cOaepKaHNE

buorexnonorn

TeopeTquCKoe COACPIKAHUC!

)41 B KN3HHU

KaXXJ1010

buorexHonorus kak HayKa H IIPpOHU3BOJACTBO. OcHOBHBIC HallpaBJICHUA COBpGMGHHOﬁ OHMOTEXHOJIOTHH.

Metoael OnoTexHONOruu. OOBEKTHl OMOTEXHOJIOTUU. DTHKA OHWOTEXHOJIOTMYECKUX W TE€HETUYECKHX
sKcriepuMeHTOB. [IpaBuia moucka u aHaian3a OMOIKOIOTHYECKON MH(OPMAIIMK U3 PA3NUYHBIX UCTOYHUKOB

(HayuyHas u yueOHO-HAy4YHas JUTEepaTypa, CPeACTBA MacCOBOM nH(PopManuu, cetb UHTEpHET U apyrue)

NIN| B>

[pakTHYEeCKUE 3aHATHS: 2

Keiicbl Ha aHanM3 HHPOPMALIUHN O HAYYHBIX JTOCTHKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOIOTHM, KIIETOYHOMU | 2

MH)KCHEPUH, MUILEBbIX OMOTEXHOJOTMi. 3auuTa Keica: NpEeJCTaBICHHE pEe3yJbTaTOB PELIECHUs KEeMCOB

(BBICTYILJICHUE C MPE3CHTAIIUECH )

*B ToM yncie npopecCuoHaAIbHO-OPUEHTUPOBAHHOE COAEPKaHNE MTPAKTUYECKOTO 3aHATHS 2

Tewma 5.1 oOs3aTenbHa 71 U3yYEHUs CTYJIEHTaMU BcexX Ipodeccuil/cnenuaibHOCTen
Tema 5.2.1. BUOTEXHOTOTUH B TPOMBIIIJIEHHOCTH 4
Tema 5.2.1. | OcHOBHOE COzIepKaHHE 4
buorexnonoru | [IpakTuueckue 3aHATHA: 4
u B | Pa3BUTHE NPOMBINUICHHOW OWOTEXHOJOTMH W €€ MPUMEHEHHE B J>KM3HU 4YeJNOBeKa, MOUCK M aHamu3 | 2
MPOMBINIUICHHO | HHGOpPMALMK U3 Pa3IMYHBIX MCTOYHUKOB (HaydHass U y4yeOHO-HayuyHas JIUTEepaTypa, CPEACTBAa MacCOBOMN
CTH uHpopMaluu, cetb IHTEpHET U Ipyrue)

Keiicel Ha ananu3 nHOpMAIUU O PA3BUTHH MPOMBIIIIIECHHON OMOTEXHOJIOTHH (TIO TPYyTIIIaMm)

3amura keiica: [IpeacraBnenne pe3ysbTaToB PEIICHUS KEWCOB (BBICTYILICHHUE C MPE3EHTALIUEH ) 2
Tema 5.2.2. ConMaibHO-ITHUYECKHE ACIIEKTHI OMOTEXHOJIOTUHA 4
Tema 5.2.2. | OCHOBHOE COZIEp/KAHNE 4
CommanbHo- [IpakTrueckue 3aHATHS: 4
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ITUYECKUE OTHyecKkre acneKTbl pa3BUTUS OMOTEXHOJOTMH M NPHUMEHEHHE WX B JKU3HU YEJIOBEKA, MOWUCK U aHAIIN3
aCIEKThI uH(GOpPMAaIlMK U3 Pa3IUYHBIX MCTOYHUKOB (HayudHas U y4eOHO-Hay4Has JIMTEpaTypa, CPelCTBa MacCOBOU
ouotexHonoru | nHpopmanuu, cetb UHTEpHET U Apyrue)
17§ Keiicpl Ha ananu3 uHdopMaIuu 00 ITUYECKUX ACTIEKTaX Pa3BUTHSI OMOTEXHOJIOTHH (110 TpyIIam)

3amura keiica: [IpencraBnenue pe3ysbTaToB PelICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIINEH ) 2
Tema 5.2.3. BUOTEXHOJIOTUH U TEXHUYECKUE CUCTEMBI 4
Tema 5.2.3. | OcHOBHOE cOonEepKaHne 4
buorexnonoru | [Ipaktudyeckue 3aHATHS: 4
" 1 | Pa3BuTuHe OMOTEXHOJOTHMH C TPUMEHEHHUEM TEXHUYECKUX cucteMm (OuoumkeHepusi, OuomHbopmaruka, | 2
TEXHUYCCKNE | OMOHMKA) U X MPUMEHEHHUE B )KU3HU YEJIOBEKA, IOUCK U aHAN3 MH(POPMALMH U3 PA3IUYHBIX UCTOUHHUKOB
CUCTEMBI (Hay4Hast 1 yueOHO-Hay4yHas JIUTEpaTypa, CPEICTBA MACCOBOM MH(POpMAINH, ceTh IHTepHET u apyrue)

Keiicel Ha aHanu3 wHpOpPMAIMK O Pa3BUTUU OMOTEXHOJIOTMI C MPUMEHEHUEM TEXHUYECKUX cucTeM (110

rpyIiam)

3amura keiica: [IpencraBnenue pe3ysbTaToB PEICHHs KEHCOB (BBICTYIUICHUE C MPE3CHTALIMEN ) 2
[IpomexyTouH 2
asi aTTecTalus

3a4yer
o
JTUCUUTIIINHE
Bcero: 72
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3. YCJOBUSI PEAJIMBALIMMA IIPOI'PAMMSBI OBIIEOBPA3OBATEJILHOM
JUCHUATIIIMH

3.1. Jna peanmm3anuu NOporpaMMbl AUCHUILIMHBL IPEAYCMOTPEHBI CIEAYIOIINE
CrieIMaIbHbIC TIOMEIICHUS:

Kabuner «buonorum», ocHalleHHbIH O00OpyJOBaHUEM: MeOelb, J0CKa, Me,
HarJIJIHbIE TMOCOOMS (KOMIUIEKTHl Y4YEOHBIX TaOJMIl, TUIAKaTOB), TEXHUYECKUMU
cpencTBaMu OOYyYEHUS: KOMIIBIOTEp C YCTpPOWCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
MPUHTEP, MYJIBTUMEINA-TIPOCKTOP C AKPAHOM, YKa3Ka-TIPE3CHTEP IJIS TPE3CHTAIIHAMN.

JlaGoparopusi, OcCHailleHHass OOOpyJOBaHMEM Il TPOBEJCHUS 3aHSATUM:
MUKPOCKOITBI, CEKyHIOMEP, TOHOMETp, JlabopaTtopHasi ocyaa (poOUpPKH, TOICTAaBKU
JUTSI IPOOMPOK, TMHUHIIETHI, MECOK, CTYIKH C TECTUKAMH, MPEIMETHBIC M TTOKPOBHBIC
CTEKJIa, CTEKJISTHHBIC MaJOYKH, MpenapoBajbHbIE WIJbI, (UIbTpPOBAJIbHAS Oymara
(canderku), crakaHbl) TUIIEPTOHUYECKUN pacTBOp XJjopuaa HaTpusi, 3%-Hblid pacTBOp
NepoKCcHuaIa BOJAOPO/Ia, pAaCTBOP i10/1a B HOAUCTOM KaJIUH, TTIUIEPHUH, KITyOHU KapTodes,
JIUCT DJIOICM KAHAJCKOM, MO psAOWHBI OOBIKHOBEHHOM (pAOWMHBI WJIM TOMAaTa), JyK
permJaThiid, pa3BeICHHBIC B BOJIC TPOKKH).

3.2. UnpopManroHHOe o0ecnevYeHre pean3auu MporpaMmmabl

Jist  peanuzanuu  nporpaMMbl  OuOIMOTEYHBIM  GOHA  00pa3oBaTEILHOM
OpraHu3alMi HWMEEeT TeYaTHbIe W/WIM  DJIEKTPOHHBIE OOpa3oBaTelIbHBIE U
uH(QOPMAITMOHHBIE  PEeCypchbl,  PEKOMEHJOBaHHbIE  JJII  HWCIOJb30BaHUA B
00pa3oBaTebHOM Ipoliecce, He CTaplle MSATH JeT C MOMEHTA U3/IaHuUs.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUSI

1. buonorus: y4eOHUK U MPAKTUKYM JJIsI CPEAHEro NpodeccunoHaabHOro o0Opa3oBaHus
/ B. H. Speirun [u ap.]; nox penakuueit B. H. SIpeiruna. — 2-e u3a. — Mocksa:
N3parensctBo HOpaiit, 2023. — 378 c.

DJIEKTPOHHBbIE pPecypchl

1.  Jlawb: anekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/

2. [TopTan, mocBsAIIEHHBIN YBOTIONNM YesioBeKa: https://antropogenez.ru/

3. Hay4yHo-nonyJisipHbIii CaUT C HOBOCTSAMU O JOCTHIKEHUSAX B COBPEMEHHOU
OMOJIOTMHU U MEIUIIMHE U MaTepualaMu U3 Hay4HbIX KypHaJioB: https://biomolecula.ru/
4, ba3za 3Hanuii mo Bcem TemaM OMOJI0TUH U MeAUIUHBL: http://medbiol.ru/

5. CaiiT ¢ MHHH-TICKIIMSIMU CIICIIMAIMCTOB BO BCEX oOacTax Hayku. EcThb
OT/IeTIbHBIE pa3zensl 0 ounonoruu u METUITIHE:
https://media.foxford.ru/articles/biology-online

6. bubnuorexka MarepuanoB, KHUT M Y4YE€OHUKOB, CTaTed JUIsl IIKOJBHUKOB U
ctyaeHToB: http://humbio.ru/

7. Bcs 6uonorust: https://www.sbio.info/
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8. DONeKTpOHHbBIE oOpa3oBaTelbHbIC pecypcbl o OHMOJIOTHH:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=ya
ndex.ru&utm_referrer=yandex.ru

Q. DIEKTPOHHBIE y4eOHUKHU 151 OecruiaTHbIe CEPBUCHI LECTA:
https://lecta.rosuchebnik.ru/

10. Enunas xomnekius IU@POBBIX 00pa30BaTeNIbHBIX pecypcoB: http://school-
collection.edu.ru
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4. KOHTPOJIb "

OLIEHKA PE3VIJIbTATOB OCBOEHUA

OBIIIEOBPA30BATEJILHON JUCIUATIJIMHEI

KonTponb 1 orieHKa pe3yapTaTOB OCBOCHUS 00I1e00pa3oBaTeIbHON AUCIUILITUHBI

pacKphIBalOTCSl  4epes

AUCHTUILIINHAPHBIC

PE3YJIbTAaThbl, HAIIPABJICHHBLIC Ha

dbopmupoBaHre 00MUX U MPOGECCUOHANTBHBIX KOMIIETEHIMH MO pa3jenaM U TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Paznen/Tema THuIr OLIEHOYHBIX MEPOITPUATHN
Pasmen 1. Kuerka — | KontponbHas pabotra «MoneKyIspHBI YpOBEHb
CTPYKTYpPHO- OpraHU3aLMH KUBOTO»

(byHKIIMOHATbHAS €IMHUIIA
JKUBOTO

buonorus  kak  Hayka. | 3amloJHEHUE TaONMIBI C ONHUCAHUEM METOJIOB
O6mass ~ xapakTepHCTHKA | MUKPOCKONUPOBAHUS € MX JOCTOMHCTBAMHU U
KUZHU HEJ0CTaTKaMH.
3anonHeHue Tabauupl «BKian ydyeHbIX B pa3BUTHE
OMOJIOTHY
3anogHEeHUEe CPAaBHUTENBHON TaOIMIIBI CXOJACTBA U
pa3IMYui )KUBOTO U HE KUBOT'O
CtpykTypHO- OuenuBaeMasi JUCKYCCHsSI IO BOITPOCAM JICKIINHU
byHKIIMOHATBHAS PazpaboTka MEHTaIbHOM KapThl MO KjaccuPUKamu

OopraHu3anus KJICTOK

KJIETOK U MX CTPOCHMIO Ha IPO- U DYKAPUOTUUECKUX U
0 IapCTBaM B MMHHU Ipymmax

Brinonnenue u 3ammra 1abopaTopHbIX padoT:
«CTpoeHue KIETKU (pacTeHus, KUBOTHBIE, TPUObI) U
KJIETOYHBbIE BKIIIOUEHHUS (Kpaxmaj, KapOTHHOWJIBI,
XJIOPOILIACTHI, XPOMOILIACTHI )»

[IpakTueckoe 3ansTue. IIpeacTtaBieHue yCTHBIX

COOOIIEHU ¢ TPE3eHTAIMEH, IMOATOTOBICHHBIX IIO

MIEPEUHIO HMCTOYHUKOB, PEKOMEHTOBAaHHBIX
pernoiaBaTesieM
CrpykTypHO- @OpOHTAIIBHBIN OIPOC
dbyHkuuoHanpHbIe  dakTopsl| PazpaboTka rimoccapus
HaCJICJICTBEHHOCTH Pemmenne 3agad Ha oTpe/ieNieHue

MOCJIEI0BATEILHOCTH HYKJICOTHUI0B, aMUHOKHUCIIOT B
HOPME M B ClIydae U3MEHEHHS TMOCJIeI0BATEIIbHOCTH
HykieotuaoB JJHK




OOMeH
MpPEBpAIICHUE DSHEPTUH B

BCIICCTB u

KIJICTKEC

@pOHTANBHBIN ONPOC

3anoJiHeHUE CpPaBHUTEIIBHOU TaOIHIIBI

XapaKTEPUCTHK TUIIOB OOMEHA BEILIECTB

JKU3HEHHBIN UK KIETKU.
Muto3. Meiios

OOcysxaeHue 1o BOIPOcam JICKIIUU
Pa3paboTka jJeHThI BpeMEHHU KU3HEHHOTO UK

Paznen 2. CtpoeHue wu
(GyHKIIMH OpraHu3Ma

Kontponbnast pabora “Crpoenre u (yHKIHH

opraHusma’

Crtpoenue opranusma

OueHnBaemasi TUCKYyCCHs

Pa3paboTka MEHTAIbHOM KapThl TKaHEW, OPraHoOB U
CUCTEM OpraHOB OPraHU3MOB (PaCTEHHUSL, KUBOTHBIE,
YEJIOBEK) C KPAaTKOUW XapaKTePUCTUKON X (DYyHKITHI

dopMbl pasMHO)XeHUsA | OpOHTATBHBIN OIPOC

OPraHU3MOB 3anojgHeHue TaONHIBl ¢ KPATKOW XapaKTepUCTUKOU
U IpuMepaMu (popM pa3MHOKEHUSI OPraHU3MOB

OHTorenes pacteHui, | Pa3paboTka JEHTBI BpEeMEHU C XapaKTEPUCTUKON

ZKHNBOTHBIX M YCJIIOBCKA

ATANOB OHTOI'€HE3a OTACIIBHON IPYIIION KUBOTHBIX U
YeJI0BEeKa 10 MUKPOrpyIaM

Tect/ompoc

CocraBieHue >KU3HEHHBIX IUKJIOB PACTCHUN TIO
oTnenam (MOXOBHIHBIE, XBOIIICBU/THBIE,
ManoOpOTHUKOBU/THEIE, rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

3aKOHOMEPHOCTH
HaCJIeJOBaHMs

Pa3paboTtka rioccapus

@pOHTANBHBIN ONPOC

Tect mo Bonpocam JIeKIUH

Pemenue 3amad Ha ompeneacHUE BEPOSITHOCTH
BO3HUKHOBEHUSI HACIEACTBEHHBIX MPHU3HAKOB MpHU
MOHO-, -, TOJUTHOPUIHOM U aHAIU3UPYIOIIEM
CKPEIIUBAHUU, COCTABIICHUE TCHOTHUITHYECKUX CXEM
CKpEIIMBaHUSA

CuernyieHHOE HacleJOBaHUE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenne 3amay Ha ompenesieHHe BEPOSITHOCTH
BO3HMKHOBEHHUS HACJICJACTBEHHBIX IPU3HAKOB IpHU
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CHOCIIJICHHOM HacJI€aA0BaHUU, COCTaBJICHHUC

T'CHOTHUIIMYCCKUX CXCM CKPCIINBAHUA

3aKOHOMEPHOCTH Tecr.

U3MEHYUBOCTU Pemenue 3amau Ha onpeneneHue TUIMA MYTAlUU MIPU
nepeadye HacJleACTBEHHBIX PU3HAKOB, COCTABIICHHE
TEHOTUIINYECKUX CXEM CKPEUIUBAHUS

Paznen 3. Teopus | KoutponbHas pabora “TeopeTHUYecKHe acCleKTh

SBOJIIOIINU SBOJIIOINH KU3HH Ha 3emiie”

Hctopusa  3BOMOIMOHHOrO| PpOHTAIBHBIN OIPOC

yueHusi. Mukpospomouust  |PazpaboTka rioccapusi TEpMUHOB
Pazpabotka JICHTHI BpEMEHU pa3BUTHS
ABOJIIOLIMOHHOTO YUYEHHS

MaxposBoJronus. OuenuBaemast TMCKYCCHSL: HCMOJIb30BAHUE

Bo3HukHOBEHHE U pa3BUTHE|apTyMEHTOB, OHOJOTMYECKOW TEPMHUHOJIOTHH U

KU3HU Ha 3eMiie

CHUMBOJIUKY JIJI1 JOKA3aTENbCTBA POJICTBA OPTAaHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPy

Pa3paboTka J€HTHI BpEMEHHM BO3HHKHOBEHUS U
pa3BUTHSA )KU3HU Ha 3eMJIe

IIpoucxoxaenue yenoBeka —
aHTPOIIOTCHE3

@pOHTANBHBIN ONPOC

PazpaboTka JIGHTBI BpPEMEHHM  MPOUCXONKIICHUS

YCJIOBCKaA

Pasnen 4. Dxonorusa

Okosiornueckue (HakTopsl U
Cpelbl )KU3HU

TecT Mo 3K0JIOrMYecKuM (pakTopam U Cpeaam KU3HU
OpraHu3MOB

[Monynauusi,  coobmiecTBa, CocTaBlieHHE CXeM KPyTrOBOPOTA BEIIECTB, UCIIONb3Ys

DKOCHCTEMBI MaTepuasbl JEKIUU
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3aJaHU TI0 TIEPEHOCY BEIIECTBA W JSHEPIrUHM B
HKOCUCTEMAxX C COCTaBIIEHHWE TPOPHUUECKHUX IIeTel U
npaMu]i OMOMAaCCHl U SHEPTUH

buochepa - riobanbHas|OueHuBaeMasi JTUCKYCCHS

DKOJIOTMYECKasi CUCTEMA Tect

Bnusaue  anTponoreHHsix|Tect

dbakTopoB Ha Ouochepy

[IpakTuyeckas padora “OTx0/bI MPOU3BOACTBA”
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Biausuue COIIMAJILHO-
AKOJIOTHYECKUX (DaKTOPOB Ha

3A0pPOBLC UCIOBCKA

OueHnBaemas TUCKyCCHs

Brimonnenue nadopatopHoii paboThl Ha BEIOOD:
"YMcTBeHHast pabOTOCIIOCOOHOCTR",

"Brnusaue abmoTmdeckux (HaKTOPOB Ha 4YelOBeKa
(HM3KHE ¥ BBICOKHE TeMITepaTyphbl)"

Paznen 5. buosiorus B xuU3HU

3ammTa Keica: IpeICTaBICHUE Pe3yIbTaTOB PEIICHHUS
KEHCOB (BBICTYIUICHUE C TIPE3CHTAIUEH )

buorexnomorun B Ku3HM|BbllonHeHWe Keiica Ha aHanu3 uWHGOPMAIMU O

KaKJI0TO Hay4HbIX JIOCTHOKEHUSIX B OOJIACTH TE€HETUYECKUX
TEXHOJIOTUM, KJIETOYHOM WHXKEHEPUHU, MHUIIEBBIX
OuoTexHoyoruii (1o  rpynmnam), MpeACTaBICHHE
pEe3yIbTAaTOB PEIICHUS KENCOB

[IpombinuieHHAs Brimonuenune keiica Ha a”anu3 WHOOpPMAIMKM O

OMOTEXHOJIOTHS Pa3BUTHUM MPOMBILIUICHHOW OHOTEXHOJOTHNA (IO

rpynmnamM), TpeACTaBICHUE Pe3yJIbTaTOB PEHICHUS
KENCOB

ConnaibHO-dTUYECKUE
ACHEKTHhl OMOTEXHOJIOTHIA

Brinonnenue keiica Ha aHanu3 uHPoOpManuu 00
ATUYECKUX AaCTIEKTaX Pa3BUTHS OMOTEXHOJOTUH (IO
rpymmaM), TPEACTABICHUE Pe3yJbTaTOB peEIICHUS
KEMCOB

buorexnonornun "

TCXHUYCCKUEC CUCTEMbI

Beimonnenne keiica Ha aHanu3 WHOOPMAIUH O

Pa3BUTHA OMOTEXHOJOTHH C IMPUMCHCHUEM

TEXHUYECKUX CUCTEeM (II0 rpymnmnam), Mpe/ICTaBICHUE
pEe3yIbTAaTOB PEIIEHUS KEMCOB
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