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1. O0mas xapakTepucTHKa padodedl mnporpaMmsbl 001€00pa3oBaTEJIbHOM
aucuuninabl «bBUOJIOT' S

1.1. MecTo TUCIHHUIUIMHBI B CTPYKTYype 00pa3zoBaTenbHOM nporpammbl CITO

O6meoOpazoBaTenbHas AuciuiuinHa «buonorus» u3ydaercs Ha 0a30BOM YpPOBHE B
001e00pa3oBaTelbHOM  [HMKJIE Y4eOHOro IjlaHa OCHOBHOM TmpodeccroHaIbHOM
oOpazoBarenbHoil mporpammbl B cootBercTBUU ¢ PI'OC CIIO mo cnenuaabHOCTH
21.02.20 IIpuknanHas reoaes3usl.

TpynoemkocTs AUCUMIUIUHBI «brosiorus» Ha 0a30BOM ypOBHE COCTaBJIsET 72 yaca, U3
KOTOpbIX 12 4YacoB BKIIOYAET MPOPECCHOHAIBHO-OPUEHTUPOBAHHOE COJEPKAHUE,
ycuimBaronee npoecCHOHaIbHYI0 COCTaBJSAIOUIYI0O MO KOHKPETHOH Mpodeccun uiu
cnenuaibHocTH B 3aBUcuMocTu oT ®I'OC CIIO npodeccun/cnenuanbHOCTH.
[Iporpamma  pa3paborana Ha  ocHoBe  DenepanbHOro  rocyaapcTBEHHOTO
00pa30BaTeNbHOrO CTaHIAPTa CPEAHETo 001Iero oopa3oBanus ¢ yuétoM deaepaibHOro
rocyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpPEAHEro MNpo(ecCHOHATBHOTO
oOpa3zoBanusi mno cneuraibHoctd 21.02.20 IlpuknagHas reoje3us M C y4ETOM
[IpumepHoii pabouell mporpaMmoil 00111e00pa3oBaTENbHON JUCHUIUIMHBL «bHonorus»
Uit poeCCUOHAIBHBIX ~ 00pa30BaTENIbHBIX ~ OpraHu3alui, pa3pabOoTaHHOW U
ytBepxacnHon ®I'bOY AIT1O NUPIIO.

B nmporpammy BKIIIOUEHO coziep)KaHKe, HalpaBlIeHHOE HAa (POPMUPOBAHME y CTYACHTOB
KOMITETCHIIUN, HEOOXOAMMBIX [IJII  OCBOCHHS OCHOBHOW  TpodeccroHaIbHOM
obpazoBarenbHoi mporpammbl CIIO Ha 0aze OCHOBHOro oOmIEero 00pa3oBaHUs C
MOJIyYEHUEM CPEeIHEro oOlero oopa3oBaHUsi MPOrpaMMbl MOJTOTOBKH CHELUATUCTOB
cpeanero 3BeHa (IITICC3).



1.2. llenu v nmaHupyemble pe3yJIbTaTbl OCBOCHUS JUCLUIIINHBL:

Lens: dhopMupoBaHHE Yy CTYACHTOB MPEACTABICHHUS O CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI MPHUHSTUS pEIICHUN B
OTHOUIEHUU OOBEKTOB KUBOW MPUPOABI U B TPOU3BOACTBEHHBIX CUTYyAIUSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOPa3usi 1 0COOEHHOCTEH HKUBBIX CUCTEM
pa3HOTO YPOBHS OpraHMU3alMM, 3aKOHOMEPHOCTEH MpOTEKaHUs OHOJIOTHYECKUX
IPOLIECCOB M SIBIICHUM B OKPYXAIOIIEW cpene, LENOCTHOW HAayYHOM KapTHUHBI MHpA,
B3aUMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPENEIATh )KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 3a
DKOCUCTEMaMH JUIsl BBISBICHHMS €CTECTBEHHBIX M aHTPONOTCHHBIX H3MEHEHUH,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOJIIOICHUH,

3) chopMUpOBATh  HABBIKM  MPOBEACHUA  HPOCTEHIINX  OMOJIOTHYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIEI0BAHUN C COOJIIOICHUEM MPaBUIl 0€30MMACHOrO OOpaIeHUs
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh yMEHHA HCHOJB30BaTh HH(GOPMAIMIO OHOJIOTMYECKOr0 XapakTepa H3
Pa3IMYHbIX UCTOYHUKOB;

5) copmMupoBaTh yMEHHs MPOTHO3UPOBATH IMOCJIEACTBUSA CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKPY)KalolIel cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATh U
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBaHU.

6) cpopMHupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTHKEHHM OHOJIOrMYECKOM HayKu |
TEXHOJIOTUA B TMPAKTHUYECKOW JI€ATEIbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTUH.



1.2.2. Ilnanupyemsbie pe3yJibTaTbl OCBOCHUS 00111e00pazoBaTeibHON AucUIUIMHEI B cO0TBeTCTBUU ¢ DI'OC CIIO 1 Ha ocHoBe PI'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 IKOJOTHYECKON KYJIbTYPBI, | 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOLECCOB U
COXPaHEHUIO MMOHUMAHUE BIIMSAHHUS  COLIMAIBHO-I3KOHOMUYECKHUX | SIBJICHUH, AJIA NPHUHATHS MPAKTUYECKUX PElICHUN B
OKpYyXarouen MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLMATIBHOM | TOBCEHEBHOM JKM3HM C IEJNbl0  OOecreueHus
cpensl, Cpelpl,  OCO3HaHME  TJ00albHOrO  Xapakrepa | 0€30MaCHOCTH  CBOETO  3/J0pPOBbS U 3J10pPOBbSA
pecypcocOepexeH | SKOJIOTHUECKUX Mpodiem; OKpYXaloIIUX JIIOAeH, COOJIOACHUS  340POBOTO
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 HEMPUATHE NEUCTBUM, MPUHOCSIIUX BPEH | COBPEMEHHONM OHOJIOTMM UM OHOTEXHOJOTHHA s
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,

IIPOEKTHOMN Y COLIMAIIBHOM JIESATEIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE OBIEOEPA30BATEJILHON JUCILUIIIMHBI
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

HanmenoBanu O0be
Conepxanue ydeOHOro marepuaia (OCHOBHOE M MPOGeCcCHOHAIbHO-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 |CoppeMeHHbIC OTPACIH OHOIOTMYCCKUX 3HaHHMIT. CBA3b GHONOTHH C APYTMMH HayKaMH: GHOXMMHS, GHO(H3HKA,
XapaKTCPUCTHK | GyioHMKa, TeHoreorpadus u 1p. Posb 1 MmecTo 61onaoruu B GOpMHUpPOBAHUN COBPEMEHHOM HAy4YHON KapTUHBI MUPA.
4 JKH3HH VYpoBHM Opranuszanuu kuBoil Marepuu. OOI1Ias XapaKTEPUCTUKA KU3HU, CBOMCTBA JKUBBIX CUCTEM. XUMHYECKUI
COCTaB KJIETOK
Tema 1.2. OCHOBHOE coJIepKaHUE 6
CrpykrypHO- | TeopeTrueckoe oOyueHue: 2
¢ynxumonans | Knerounast teopust (T. IIBanu, M. lneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHHS COBPEMEHHON KIICTOYHOM
Has Teopuu. THUIBl KIETOYHOM OpraHu3alMu: MPOKAPUOTUYECKUH U dyKapuoTHuecKuid. OIHOKJIETOYHBIE H
OpraHu3alusl | MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHUE NMPOKApHOTUYECKOM KIIETKH. CTpOEHHE 3YKapUOTUYECKOM KIIETKH.
KJIETOK Hexnerounsie hopmbl )Ku3HU (BUPYCHI, OakTepuodari)
JlaGopatopHbIe 3aHSITHS: 2

[TpuoOpeTeHue onpiTa IPUMEHEHUS TEXHUKH MUKPOCKOTTUPOBAHUS TIPH BBHITTOJTHCHUH JTAOOPATOPHBIX padoT:
JlabopaTopHas
1. JlabopatopHnasi pabora «CTpoeHHE KIETKU (pacTEHWA, KUBOTHBIE, TPUOBI) U KJICTOUYHBIC BKIFOUCHHUS
(Kpaxmal, KapOTUHOUIbI, XJIOPOIIACThI, XPOMOILIACTHI )»
[ToaroToBka MHKpOIpenapaToB, HaOIIOJCHUE C TOMOIIBID MHKPOCKONA, BBISIBICHUE PA3THUANA MEKITY
M3y4aeMbIMU 00BEKTaMH, (POPMYIUPOBAHUE BHIBOJIOB




IIpakTyeckue 3aHATHS:

Bupycubie u OaktepuanbHbie 3a0oneBanus. OOIIME NPUHIUIBI KCIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TpPUMEHEHHS AaHTUOMOTUKOB. [IpencraBneHre YCTHBIX COOOIIEHHH C MpE3eHTAIHeH,

IMOATOTOBJICHHBIX IIO0 IICPCUHIO UCTOYHUKOB, PCKOMCHAOBAHHLBIX ITPCIIOAaBaTCICM

Tema 1.3.
CrtpykTypHO-
byHKIIMOHATb
Hble (paKTOpBI

OcHoBHOE COACPIKAHUC

Teopernyeckoe oOydeHue:

XpomocomHast Teopusi T. Moprana. CtpoeHre XxpoMocoM. XpOMOCOMHBIA HAa0Op KJIETOK, TOMOJIOTUYHbBIE U
HETOMOJIOTUYHBIE XPOMOCOMBI, TalNIOWAHBIA M AUIUIOnAHbIA HaOop. Hyknennossie kucnotel: JJHK, PHK

HACJICACTBCHH | HAXOXJICHHUE B KJIETKE, UX CTpoeHHe U (YHKIMU. MaTpudHble MPOIECChl B KIETKE: PEeruIdKaIus, OMOCHHTE3
OCTH Oeinka, penapaiusi. ['eHeTUYecKuil KoJ1 U ero CBOMCTBA
[IpakTueckue 3aHATHS:
Pemenue 3amay Ha ompeneneHuEe MOCIEHOBAaTENIbHOCTH HYKJIEOTHIOB, AMUHOKHUCIOT B HOPME U B cllydae
M3MEHEHUS TOCIEA0BATEIbHOCTU HyKIeoTua0B [JHK
Tema 1.4. OCHOBHOE COJIep>KaHUE
O6men Teoperndeckoe oOyueHue:
BEILECTB u | [Torstue MmeTaboaU3M. ACCUMIIISIINS U JUCCUMUIISINS — ABE CTOPOHBI MeTabommu3Ma. Tunsl oOMeHa BEIeCTB:
NPEBPALICHUE | aBTOTPO(HBIN U reTepoTpodHBI, a3po0HbIN U aHadpoOHBIN. [ lnacTnyeckuit oOmeH. PoTocuHTE3. XEMOCUHTES
SHEPruu B
KJIETKE
Tema 1.5. | OcHOBHOE conepx’aHue
’KuzHeHHblit TeopeTtnueckoe o0yueHue:

UAKI KJIETKU.
Muto3. Metios

Knerounsiii nuki, ero nepuojbl. MUTO3, €ro CTaAMKM U MPOUCXOISIIIME TPOLECChl. buogornueckoe 3HaueHue
Muto3a. Meiio3 u ero craguu. [ToBeaenne xpomocom B Menio3ze. Kpoccunroep. buosiornueckuii cmMbIci Merosa

KonTtponbHas
pabota

MounekyJISIpHbIA YPOBEHBb OPTaHU3ALUU )KUBOTO




Paznen 2. Ctpoenue u hyHKIMM OpraHu3ma

20

Tema 2.1. | OcHOBHOE coJiepKaHUE 2
Crtpoenue Teopetndeckoe oOyueHue: 2
OpraHu3Ma MHOTOKIIETOUHbIE OpTraHu3Mbl. B3aMOCBS3b OpraHOB U CHUCTEMBbI OPTaHOB B MHOTOKJIETOYHOM OpraHHU3MeE.
['omeocTa3 opranu3ma 1 €ro nNoAIepKaHue B IPOLIECCE KUZHENAECSITETbHOCTH
Tema 2.2. OCcHOBHOE coJIepKaHUE 2
dopmbl Teopetnueckoe oOyueHue: 2
pasMHOXEHHS | QopMBbl pa3MHOXKEHUs OpraHu3MoB. becrnosoe u mojoBoe pa3MHOXKEHHE. Buabl 6ecrosoro pa3MHOXKEHHUS.
OpraHU3MOB ITonoBoe pazMmHOXkeHuUE. I'ameroreHes y »KUBOTHBIX. CriepmaTorenes U ooreHe3. CTpoeHUE MOJIOBBIX KIIETOK.
O11010TBOpEHUE
Tema 2.3. OCHOBHOE coJIepKaHNE 2
OHTOrenes Teopernyeckoe oOydeHue: 2
pacTeHui, NuauBuayanbHOE pa3BUTUE OpraHU3MOB. OMOpHorenes u ero craguu. [loctamOpruonanbuelil nepuoa. Craauu
KUBOTHBIX U | MOCTAMOPUOHAIBLHOTO Pa3BUTHS y JKMBOTHBIX M yenoBeka. [Ipsimoe m Hempsmoe pas3ButHe. buoiormueckoe
YeJIoBeKa cTapeHue U cMepTb. OHTOreHe3 pacTeHnu
Tema 2.4. | OCHOBHOE COAEPKAHUE 4
3akoHoMepHOC | TeopeTndeckoe oOydeHHe: 2
TH OcCHOBHbBIE OHSATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl . Menaens (MoHOruOpuaIHOE U
HACJICIOBaHMSI | MOJIMTMOpUAHOE CKpelllMBaHue). B3zaumonaelicTBre reHoB
[pakTHYeCKUE 3aHATHSA: 2
Peienue 3aay Ha ornpezesieHne BEpOSITHOCTH BOSHUKHOBEHMSI HACIEICTBEHHBIX MPU3HAKOB MPU MOHO-, JIU-,
MOJIMTUOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUH, COCTABIIEHUE TEHOTUITNYECKUX CXEM CKpEIIMBaHUS
Tema 2.5. | OCHOBHOE coepKaHUE 4
CuerieHHOE TeopeTtnueckoe o0yueHue: 2




HacienoBanue | 3akoHsl T. Moprana. CueniieHHOe HacleOoBaHUE T€HOB, HapylIeHHe cuerieHus. HacinenoBanue npus3HaKoB,
IPU3HAKOB CUEIUIEHHBIX C TIOJIOM
[IpakTHueckue 3aHATHS:
Pemenne 3aa4 Ha onpeereHUe BEPOSITHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX IIPU3HAKOB IIPYU CLEIIIICHHOM
HACJIEI0BAHUH, COCTABICHUE T€HOTUIINYECKUX CXEM CKPEIMBAHMS
Tema 2.6. | OCHOBHOE coiepKaHUE
3akoHOMepHOC | Teopernyeckoe oOydYeHHE:
! M3MeHYMBOCTh MPU3HAKOB. Buasl W3MEHUMBOCTH: HACIEACTBEHHAs M  HEHACIEACTBEHHAsA. 3aKOH
U3MCHYMBOCTU | TOMOJIOTHUYECKUX pAI0B B HaciueAcTBeHHONM wu3meHunBoctd (H.M. BaBuio). MyrtanuonHas Teopust
W3MEHYMBOCTH. BHIbl MyTanui W NpUYMHBI UX BO3HHMKHOBeHUA. Kapuorun denoBeka. HacnencrBeHHbIE
3a0oyieBaHUsl 4eJoBeKa. ['€HHble W XPOMOCOMHBbIE 0OJE€3HM uejoBeKka. boye3HHM ¢ HaclaeaCTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAUEHUE MEIUIMHCKOW T€HETUKU B MPEAOTBPALIEHUU U JICHEHUU T'€HETHYECKUX
3a001€BaHUH YeIOBEKa
[IpakTHueckue 3aHATHS:
Pemenne 3apad Ha omnpeaesieHHE THIA MYTALMHM NPU MEpeJadye HACIEACTBEHHBIX NMPU3HAKOB, COCTABIICHHE
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 sBommormonnbie KoHuenmuu (K.b. Jlamapk, JK.JI. Broddon). Dpomonmonnas teopus Y. JlapBuna.
CunTeTHYeCKass TEOPHS IBOJIIOLNUN U €€ OCHOBHBIE MOJI0KECHUSI.

Muxpossomons. [lonyisnus Kak 3JIeMEHTapHas €QMHUIA DBOJIIOLMHU. ['€HeThdecKkue OCHOBBI IBOIIOLUU.
OnemeHTapHble (AKTOpbl 3BOJOLMH. EcTecTBEHHBI O0TOOp — HampaBisSloUi  (QaKkTop SBOJIIOLMH.
Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUH
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Tema 3.2. | OcHOBHOE coaepKaHue 2
Makpossomor | TeopeTndeckoe oOydeHHE: 2
sl MakponBomorusi. @opMbl 1 OCHOBHBIE HampasieHus MakpolBosonuu (A.H. CesepuioB). [yt noctukenus
BosnuknoBenu | Guosoruueckoro mporpecca. Coxpanenue 6uopazHooOpasus Ha 3emiie.
€ M Ppa3BUTHUC | [UMOTE3bl W TEOPUU BO3HUKHOBEHUS >KM3HU Ha 3emsie. [losiBneHHME NEpBBIX KIETOK W HMX 3BOJIIOIHSL.
KU3HU Ha | [IpokapuoTel U 3ykapuoThl. [IpOMCXO0XKIEHHME MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHWE OCHOBHBIX
3emiie L[APCTB DYKapHOT
Tema 3.3. | OCHOBHOE coj/iepKaHue 2
ITpoucxoxnen | Teoperuueckoe oOydeHue: 2
MEYCJIOBEKAa — | AHTPOIOJIOTHUS — HayKa O yenoBeke. CUCTEMaTHYECKOE MOJIOKEHUE YenoBeka. CXOACTBO U OTJIMYUS YEJIOBEKa
aHTPOTIOTCHE3 | ¢ )KUBOTHBIMU. OCHOBHBIE CTAJIUU AHTPOIIOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA.
UenoBedeckue pachl U UX €IUHCTBO. Bpems u myTu pacceneHus denoBeka 1o ruiaHete. [Ipucnoco0iaeHHOCTh
YeJI0BEKa K Pa3HbIM YCIOBUSM CPEJIbI
Paznen 4. Dxonorus 18
Tema 4.1. | OcHOBHOE cOEpKaAHUE 2
Okonorudecku | Teopernueckoe oOydeHue: 2
¢ QaxTtopel M | Cpensl OOMTaHMs OPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IMOYBEHHAs, BHyTpUOpranusMmenHas. dusuko-
CpeAbI )KU3HU | XUMUUYECKHUE OCOOCHHOCTH cpej oOuTaHusi opraHu3moB. [IpucnocoOsieHns opraHu3MOB K KHW3HU B Pa3HbIX
cpenax. [lonsitue skonoruyeckoro ¢akropa. Knaccudukarus skonoruueckux gaxtopos. [IpaBuno munumyma
1O. JIubuxa. 3akon Tonepantaoctu B. lllendopaa
Tema 4.2. | OCHOBHOE COjIepKaHUE 4
[Tonmynsaums, Teopetndeckoe oOyueHue: 2
coo0mecTsa, DKOJIOTMYECKasi XapaKTepUCTHKAa BHAA M NONYJSIUU. OKOJOTMYECKass HHUIIA BHUAA. OJKOJOTHYECKHE
SKOCHUCTEMBI

xapaktepuctuku mnonyisiud. CooOrecTBa W dKOoCHCTeMbl. buoiieHo3 u ero crpykrypa. CBsS3u MEXTy
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opranu3mamu B OuorieHose. CTpyKTypHbIe KOMIIOHEHTBI 3KOCUCTEMBI: MIPOYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBoport BelecTB U MOTOK 3HEPrUu B 3KocucteMe. Tpoduyueckue ypoBHH

[IpakTHueckue 3aHATHS:

Tpoduueckue nenu u ceru. OCHOBHBIE MOKAa3aTeNM SKOCUCTEMbl. bruomacca M mpoaykuus. DKOJIOTHYECKUE
OUpaMu/bl YKcell, Onomaccsl ¥ 3Hepruu. [IpaBuio nupamuibl 3HEPIruu.

Pemmenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI MO MEPEHOCY BEIIECTBA U SHEPTUHU B IKOCHCTEMAX
C cocTaBJeHHE TPOYUUIECKUX LIETIeH U MUpaMul OMOMAacChl U YHEPTUH

Tema 4.3. | OCHOBHOE COAEpKAHUE

buocdepa - | Teopetnueckoe oOy4yeHue:

rio0anbHas buocdepa — xuBas obonouka 3emuu. Pa3zBurue mpencraBiaenuid o 6mocdepe B Tpynax B.M. Bepuaackoro.

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

cucrema 3aKOHOMEPHOCTH CylecTBoBaHus Ouocdeprl. OcobeHHoctu Ouocdepbl Kak II00AIBHON SKOCUCTEMBI.
Hunamuyeckoe paBHoBecue B Onocdepe. KpyroBopoTsl BEIECTB U OMOT€OXUMHUYECKUE LUKIbI. [ 100anbHbIe
AKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH

Tema 4.4. | OcCHOBHOE COJIEpKAHUE

Brnusuue Teoperndeckoe oOyueHue:

aHTPOTIOTCHHBI | AHTPONIOT€HHbIE BO3JAEHUCTBUS Ha Ouocdepy. 3arps3HEeHUs KaK BHJ aHTPOIOT€HHOIO BO3JEUCTBUS.

X (hakTOpOB Ha
ounochepy

AHTpomoreHHsle Bo3jaeicTBUs Ha atMocdepy. BozaelictBust Ha ruapocdepy. BoznelictBus Ha mutocdepy.
AHTpOIOTEHHBIE BO3JCHCTBUS HA OMOTUYECKHE COOOIIECTBA. YTIYOJICHHO U3Y4YalOTCsl OTXOJbI, CBSI3aHHBIE C
omnpeesieHHOM npodeccueit/crnenuaibHOCThIO

[IpakTrueckue 3aHATHS:

IIpakTrueckoe 3ansTue «OTXOIbI IPOU3BOICTBAY

*B ToM umcie npopecCuoHaIbHO-OPUEHTUPOBAHHOE COACPKaHNE MTPAKTUYECKOTO 3aHITHS

[Ipaktuueckoe 3anarue «OTXoabl Tpou3BoACTBay. Ha ocHOBe defepanbHOro Kiaccu(pUKalMOHHOTO KaTajaora
OTXOJ/IOB OMNPENENATh KJIACC OMACHOCTU OTXOJIOB; arperaTHOe COCTOsIHME U (PU3M4ecKyro (opMy OTXOOB,
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oOpasyrommxcsi Ha pabodeM MecTe / Ha JTamax MPOU3BOJCTBA, CBS3aHHBIE C  OIPEIEIICHHON
npodeccueit/cnenuaibHOCTHIO

Tema 4.5. | OCHOBHOE COJIepKaHKE 4
Bnusuue Teopernyeckoe oOyueHue: 2
COIMAJIbHO- 310pOBbE U €ro cocTaBIsAONIME. PAKTOPHI, MOJOKUTEIHLHO U OTPULIATEIHLHO BIUSIONINE HA OPraHU3M YeJlOBeKa. | 2
9KOJIOTHYECKH | [IpoOiemMa TeXHOTEHHBIX BO3JCHCTBHII Ha 30pOBBE YeNOBEKa (IJIEKTPOMATrHUTHBIC MOJISA, OBITOBAs XUMMUS,
X ()aKTOPOB Ha | U30LITOYHbIE LIYMEI, PagHals U T.IL). AJanTaius opraHu3Ma 4YejloBeKa K (hakTopaM OKPYKAKOLIEH CPEbL.
3JI0POBbE [Tpuatmne popMupoBaHus 3a0poBbecOeperaroniero moBefcHus. Dusnueckas aKTUBHOCTh U 370POBBE.
YyeJnoBeKa broxuMudeckne acrieKThl pariOHAIEHOTO TUTAHUS
JlabopaTopHble 3aHATHSA: 2
JlabopaTopHasi paboTa Ha BBIOOD:
1. JlaGopatopHas paboTa «YMCTBEHHas: pab0TOCTIOCOOHOCTHY
OBnazieHre METOIaMU ONPEEIEHUS MoKa3aTeaell yMCTBEHHOM pab0TOCIOCOOHOCTH, 0OBSICHEHHE MOTYYEHHBIX
pe3yapTaToB U (hOpMYyJIHpPOBaHUE BBHIBOJOB (TMMCHMEHHO) C WCIOJIb30BAHUEM HAYYHBIX IMOHSATHU, TEOPHHA H
3aKOHOB
2. JlabopatopHas pabotra «Bnusaue abuotmyeckux (HaKTOpOB Ha dYeloBeKa (HU3KHME UM BBICOKHE
TEMIIEPaTyPHhI )»
N3yuenne MexaHM3MOB ajanTalliid OpraHU3Ma YesioBeKa K HU3KUM M BBICOKUM TeMIlepaTypaM U OObsSCHEHUE
MTOJTYYCHHBIX PE3YyJIbTATOB M (DOPMYyIMpPOBaHUE BHIBOJIOB (MMMCHhbMEHHO) C MCIOIB30BAHNEM HAYYHBIX IMOHSATHMA,
TEOpUM U 3aKOHOB
*B Tom umnciie npodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEpKaHue J1a00paTOPHOTO 3aHATHUS 2
B kauyecTBe TpUITEpOB CHHXAIOUIMX pabOTOCIOCOOHOCTh HCHOJB30BaTh YCIOBUS  OCYIIECTBICHUS
Mpo(eCCUOHATIEHOM JACSITENIBHOCTH: IITyM, TEMITepaTypa, Gu3ndecKkas Harpy3Ka  T.I.
KonTtponbHas 2
TeopeTnueckue acieKThl IKOJIOTUN
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

buoTtexHonorus kak Hayka U Ipou3BOACTBO. OCHOBHBIEC HAIIPABIICHUSI COBPEMEHHON OMOTEXHOJIOTUU. MeTo b
onorexHonoruu. OOBEKThl OMOTEXHOJOTUU. DTHUKA OMOTEXHOJOTMYECKUX M T€HETHYECKHX SKCIIEPUMEHTOB.
[IpaBmiia moucka u aHanu3za OMOIKOIOTUYECKON HHPOPMAIIMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U yuyeOHO-
Hay4yHas JIUTepaTypa, CpeICTBa MaCCOBOM MH(pOpMaIuH, ceTh HTepHET U IpyrHe)

NIN| B0

[pakTHYEeCKUE 3aHATHS: 2

Keiicel Ha ananu3 nHOpMAIIMU O HAYYHBIX JOCTHIXKEHUAX B 00JACTH T€HETHUECKUX TEXHOJIOTHM, KICTOYHOU | 2

WHXEHEPHUH, TMHUIIEBBIX OWOTEXHOJOrWH. 3amuTa Keiica: NpecTaBlieHWE pe3yJbTaTOB PEIICHUS KEWCcoB

(BBICTYILJICHUE C TIPE3CHTAITUEH)

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

Tema 5.1 o0s3aTenbHa IS U3YUYEHUSI CTYJICHTaMU Beex npodeccuit/crennaibHOCTeR
Tema 5.2.1. BUOTEXHOTOTUH B TPOMBIIIJIEHHOCTH 4
Tema 5.2.1. | OcHOBHOE COzIepKaHHE 4
buorexnonoru | [IpakTuueckue 3aHATHA: 4
1 B | PazBuTHE MPOMBIIIUICHHON OMOTEXHOJIOTHI 1 €€ MPUMEHEHNE B )KU3HU YEJIOBEKa, MOMCK M aHaIu3 HHPOpMAIIH | 2
MPOMBINIUICHHO | U3 pa3JIMYHbIX UCTOYHUKOB (Hay4Has W yuyeOHO-HAay4yHas JMTepaTypa, CpeACcTBa MacCoBO MH(pOpMaIu, CETh
CTH HNuTepHer u npyrue)

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

3ammra keiica: [IpeacraBneHue pe3yabTaToB PEIICHUs KEUCOB (BBICTYILICHHE C MPE3EHTALIUEH ) 2
Tema 5.2.2. ConanbHO-3THYECKUE aCIIEKTHI OMOTEXHOJIOTUI 4
Tema 5.2.2. | OCHOBHOE COZIEp/KAHNE 4
CommanbHo- [IpakTrueckue 3aHATHS: 4
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ITUYECKUE OTUYEeCKUE aCHEeKThl Pa3BUTHs OHOTEXHOJOTMH M MPUMEHEHHUE UX B KU3HU 4YEJIOBEKA, MOUCK M aHau3
aCIEKThI uHGOpMallMM W3 PA3NUYHBIX HCTOYHUKOB (HaydHas M y4deOHO-HayuyHas JUTEpaTypa, CpPeICcTBa MacCOBOM
ouotexHonoru | nHpopmanuu, cetb UHTEpHET U Apyrue)
17§ Keiicpl Ha ananu3 uHopMaIuu 00 ITUYECKUX ACTIEKTaX Pa3BUTHUS OMOTEXHOJIOTHH (110 Tpymam)

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 | Pa3BuTHe OMOTEXHOJIOTUH ¢ TPUMEHEHUEM TEXHUYECKUX CUCTeM (OrMouHKeHepusi, OnonHpopmaTrka, OMOHUKa) | 2
TEXHUYCCKUC | M UX MPUMEHEHHUE B KM3HU YEJIOBEKa, MOUCK U aHAIW3 MH()OpPMALMU U3 Pa3INYHbIX UCTOYHUKOB (Hay4dHas U
CUCTEMBI yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MacCoBOM MHpopMaluu, cetb IHTEpHET U Ipyrue)

Keiicbl Ha aHanmu3 wHbOpMaUMU O Pa3BUTHUU OUOTEXHOJOTMU C NMPUMEHEHHEM TEXHHUYECKHX CHCTEM (I10

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. Jlna peanuzanmu MOpOTpaMMbl JUCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHBI
CJIEIYIOIINE CIIEITUATIbHbIC ITOMEIICHUS:

Kabuner «buonorumn», ocHaIleHHbII 000py10BaHUEM: Me0Eb, TOCKa, MEJI, HArJIsHbIC
nocoOusi (KOMILJIEKThl Yy4e€OHBIX TaOJMI], IUIAKaTOB), TEXHUYECKUMH CpEJCTBAMU
oOy4eHHsi: KOMIIBIOTEp C YCTPOMCTBAMU BOCIPOM3BENCHUSI 3BYKa, MPHUHTED,
MYJIBTEMEINA-TIPOCKTOP C SKPAHOM, YKa3Ka-MPE3CHTEP IS MPE3CHTAIIHN.
JlabGopaTopus, ocHaImeHHass 000pyI0BaHUEM JJIS TTPOBEICHUSI 3aHSATUN: MUKPOCKOTIBI,
CEeKYHJIOMEp, TOHOMETp, JabopaTopHas mocyaa (mpoOUPKH, MOACTABKHU IS IPOOUPOK,
MIUHIIETHI, IECOK, CTYIKH C TIECTUKAMU, IPEAMETHBIC ¥ IOKPOBHBIC CTEKJIA, CTCKIISTHHBIC
NaJ0YKH, TpPErnapoBaibHbIe Wb, (UIbTpOBalbHAS Oymara (candeTku), CTaKaHbl)
TUIEPTOHUYECKUN PacTBOp XJiopujia HaTpusi, 3%-HbI pacTBOp MEPOKCHIA BOJAOPO/A,
pacTBOp #ojga B HOAMCTOM Kallid, TIIMLEPUH, KIyOHH KapTodens, JHMCT 3J0Jeu
KaHAJICKOW, TUI0A psIOMHBI OOBIKHOBEHHOW (pAOWHBI WM TOMAaTa), JIYK pPEermyaThlii,
pa3BeJICHHBIC B BOJIC JIPOXOKH);

3.2. UnpopManroHHOe o0ecnevYeHre pean3auu MporpaMmmabl

st peanuzanuu mporpaMmbl OMOIMOTEUYHBIH (DOHI 00pazoBaTeNbHON OpraHU3aluu
JIOJDKEH UMETh TIeYaTHbIC U/ WM SJIEKTPOHHBIE 00pa3oBaTeIbHbie U HH(DOPMAIMOHHBIC
pecypchbl, peKOMEHIOBaHHBIE JIJIsi UCIOJIb30BaHUSI B 00pa30BaTEIBLHOM TMpOIecce, HE
CTapIile MATH JIET C MOMEHTA U3JIaHuUs.

OcCHOBHBIE JIEKTPOHHbIE U3IaHUSI

1. buonorusi: y4eOHUK U MPAKTUKYM JJIsI CPEAHETr0 NpodeccuoHaIbHOro 00pa3oBaHus
/ B. H. Slpeirun [u np.]; mox penakmueit B. H. Speiruna. — 2-e u3n. — MockBsa:
N3parensctBo FOpaiit, 2023. — 378 c.

JJIeKTPOHHBIE PeCypPChl

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

2. [Topran, mocBsAMIEHHBIN YBOTIONUHN YesoBeka: https://antropogenez.ru/

3. HaydHo-nonyJisipHbIii CaUT C HOBOCTAMU O JOCTHXKEHUSIX B COBPEMEHHOM
OMOJIOTMHU U MEIUIIMHE U MaTepuajiaMu U3 Hay4HbIX KypHaJoB: https://biomolecula.ru/
4, ba3za 3Hanuii mo Bcem TeMaM OHMOJIOTUM U MeAUITUHBL: http://medbiol.ru/

5. CaiiT ¢ MHHH-JICKIHMSIMH CIICIIHAJIMCTOB BO BCEX 00JacTIX Hayku. EcThb
OT/IeTIbHBIE pazzens 0 ounonoruu u METUIIHE:
https://media.foxford.ru/articles/biology-online

6. bubnuorexka MarepuanoB, KHUT W Y4YE€OHWKOB, CTaTed JUIsl TIKOJIHHUKOB U
ctyaeHToB: http://humbio.ru/

7. Bcs 6uonorust: https://www.sbio.info/
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8. DONeKTpOHHbBIE oOpa3oBaTelbHbIC pecypcbl o OHOJOruu:
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 n OLIEHKA PE3VIJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJILHON JUCIUATIJIMHEI

KOHTpOJb 1 OLIeHKa pe3yJbTaTOB OCBOEHHUS 00IIe00pa30BaTEIbHON TUCHUTLIMHEI
pacKpbIBAIOTCSl  4Yepe3 JMCUUIUIMHApPHBIE pe3yibTaThl, HaIpaBJCHHbIE Ha
dbopmupoBanue 00MKX U MPOdEeCcCHOHATBHBIX KOMIETEHIIUHN IO pa3jiesiaM U TeMaM
coJiep KaHusl yueOHOro MaTepuarna.

Paznen/Tema THuIr OEHOYHBIX MEPOITPUATHN
Pazpen 1. Kiuerka — | KoHrtponeHasg pabora «MondekysipHbII
CTPYKTYpPHO- YPOBEHb OPraHU3aUU KUBOTO

byHKIIMOHATbHAS €IMHUIIA
JKUBOTO

buonorust  kak  Hayka. | 3aloJIHEHWE TaONMLBI C  ONUCAHUEM
OOmiast ~ xapakTEepHCTHKA | METOJIOB ~ MHUKPOCKOIIUPOBAaHUS €  HUX
KUZHH JOCTOMHCTBAMH M HEJIOCTATKAMHU.
3anonHeHue Tabnunbl «Bkiax ydeHbIX B
pa3BUTHE OMOIOTHUNY»

3aMoNHEeHNe  CPAaBHUTENBHOM  TaOJIULBI
CXOJICTBA U PA3IMYUNA )KUBOTO U HE KUBOTO

CtpykTypHO- OuenuBaemasi JIHCKycCHsi TIO BOIpocam
byHKIIMOHATBHAS JEKIAN
opraHu3anys KJIE€TOK Pa3paboTka  MeHTanpHOM  KapThl  TIO

KJ1accu(UKAIUU KJIETOK U UX CTPOCHHIO Ha
pO- U 3YKapUOTHUYECKUX M MO LAPCTBAM B
MUHH TpyTIax

BoinmonHenne wu  3ammTa  J1aOOpPATOPHBIX
paboT:

«CtpoeHue KIeTKH (pacTeHUs, KUBOTHBHIE,
rpuObl) U KJICTOYHBIC BKIIFOUCHUS (Kpaxma,
KapOTHUHOU/IBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»

[Ipaktnueckoe 3anstue. IlpeacraBnenue
YCTHBIX  COOOIIEHWHA C  TMpe3eHTaIueH,
MOATOTOBJIEHHBIX MO MEPEYHI0 UCTOYHHUKOB,
PEKOMEHIOBAaHHBIX MPENo/iaBaTeieM

CtpykTypHO- OpoHTaTBHBIN OIIPOC
dbyukimoHanpHble (pakTopsl|Pa3zpaboTka rioccapus
HACJICICTBEHHOCTH




Pemenne 3a71a4 Ha OmpeieJICHHE
IIOCJIEIOBATEIBHOCTH HYKJICOTH/IOB,
aMUHOKHCJIOT B HOPME€ U B clydae
W3MCHEHHUS MIOCJIEI0BATEIbHOCTH
HykieotuaoB JJHK

Oo0Mmen BCIIICCTB 1 | OpoHTANIBHBIN OMPOC

IpeBpalieHde JHEPruv B | 3alIOJITHEHUE  CPAaBHUTEIBHOM  TaOJIMIIBI

KJICTKC

XapaKTCPUCTHUK THUIIOB oOMeHa BCIICCTB

KM3HEHHBIN MK KIETKH.
Muto3. Meiio3

OO6cyxaeHue o Borpocam JIEKIIUU
Pa3paboTka neHTHI BpEMEHH >KW3HEHHOTO
UKJIa

Paznen 2. Crpoenue wu
GbyHKIUU OpraHu3ma

KontponbHas  pabota
dbyHKIIMU Opranu3ma’

“CtpoeHue u

CrpoeHue oprannszma

OueHnBaemas JUCKyCCHS

Pa3paboTka MEHTaNbHOM KapThl TKaHEH,
OpraHoB M CHCTEM OPIraHOB OPraHHW3MOB
(pacteHusi, )KUBOTHBIE, YETIOBEK) C KPATKOMH
XapaKTEPUCTUKON MX (DyHKIIMMA

dopMbl pasMHOXeHUs | DpOHTANBHBIN OITPOC

OPTaHU3MOB 3anonHeHue  TaOMMIBI ¢ KpaTKOH
XapaKTEePUCTUKON U mpuMepamu  (Gopm
Pa3MHOKEHUS OPraHU3MOB

OHrorenes pactenuit, PazpaboTka JICHTBI BPEMEHU Cc

YKABOTHBIX U YEJIOBEKa XapaKTEpUCTUKOM  JTAllOB  OHTOIEHE3a

OTHEIBHOU TPYIIION KUBOTHBIX U YEJIOBEKA
10 MUKPOTpyIIam

Tect/ompoc

CocTaBlieHUE )KU3HEHHBIX IIUKJIOB PACTCHUHN
no otrnaesaM (MOXOBHUIHBIE, XBOIIECBUIHBIE,
NarnopOTHUKOBUIHbIE, rOJIOCEMEHHBIE,

MOKPBITOCEMEHHBIE)

3aKOHOMEpPHOCTHU
HacJIEJOBaHMs

Pa3paboTtka rinoccapus
@pOHTAIIBHBIN OIPOC
Tect mo Bonmpocam JIEKIUH
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Pemenue 3aaa4d Ha OIIpCACIICHUC

BCPOATHOCTU BO3HHMKHOBCHUS
HaCJICACTBCHHLIX IIPU3HAKOB IIpU MOHO-,
Au-, HOJ'II/IFI/I6pHI[HOM N aHAJIM3HUPYIOIICM
CKpCIIMBAHHNU, COCTaBJICHHUC

T'CHOTHUIIMYCCKUX CXCM CKPCIINBAHUA

CleruieHHOE HaceI0BaHUE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus
Pemenne  3agau  Ha  ompejelieHue
BO3HUKHOBEHUS

MIPU3HAKOB npu

BCPOATHOCTH
HaCJICACTBCHHBIX
COCIIVICHHOM HaCJI€A0BaHHUH, COCTAaBJICHUC
IFCHOTHUITMYCCKUX CXCEM CKPCIIUBAHUA

3aKOHOMEPHOCTH
W3MEHYHBOCTH

Tecr.

Pemenne 3amay Ha onpeneneHue TUIA
MYyTallid TpH TI€peadye HaCIEICTBEHHBIX
MPU3HAKOB, COCTABJICHUE TE€HOTUITHYECKHUX
CXEM CKpELIUBAHUSA

Paznen 3. Teopus

9BOJIFOITUHA

KontponbHas pabora

ACIIEKTHI BOJIOINY KU3HHU HA 3emMiie”

“TeopeTnueckue

Hcrtopust  3BOJIFOLIMOHHOTO

yuyeHuss. MUKpO3BOIIOLUS

OpOHTAIIBHBIN OIPOC
Pa3paloTka rioccapusi TEpMHUHOB
Pazpabotka

JICHTBI BpPpEMCHHU  Pa3BHUTHUA

9BOJIIONUOHHOT'O YYCHUA

MaxposBoJtronus.
Bo3HHKHOBEHHE U pa3BUTHE
KU3HU Ha 3emJie

OuenuBaeMasi HUCKYCCHS: HCIOJIb30BAHUE
apryMEHTOB, OMOJIOTUYECKON TEPMUHOJIOTUU
Y CHUMBOJIMKHU ISl JOKA3aTeJIbCTBA POJICTBA
OPTaHU3MOB

rpynI
Pa3paboTka neHThl BpeMEHH BO3HUKHOBECHUS

pPa3HbIX CUCTCMATHYCCKUX

Y Pa3BUTHS KU3HU Ha 3eMie

[IpoucxoxaeHue yemoBeKa —
AHTPOIIOTEHE3

@OpOHTAIIBHBIN OIPOC

Pa3zpaboTtka JICHTBI BpEMEHU

IMPOUCXOKIACHUA YCIIOBCKA
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Pa3nen 4. Dxomorusa

Okonornueckue (HakTopsl U
Cpelibl )KU3HU

TecT mo PKOJIOrMYEeCKUM (baKTOpaM " cpcaam
KU3HHU OPraHu3MoOB

[Monynsauusi,  coobuiectBa, CocTaBlieHHEe CXEM KpyroBOpOTa BEIIECTB,

HKOCHUCTEMBI UCIIOJIb3YsI MaTepUaIIbl JICKIIUU
Pemenue PAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUil 110 EPEHOCY BEIIECTBA
U SHEPIHUH B DKOCUCTEMAX C COCTABJICHHE
TpopudecKuX 1enel u mupamMmu OMOMacChl U
SHEPTUU

buocpepa - rnobanbHasg|OneHUBaeMas TUCKyCCHUS

HKOJIOTMYECKasl CUCTEMA Tect

Bmmsnue  anTpomoreHssIx|Tect

¢dakTopoB Ha Ouochepy [IpakTnueckas pabora “OTxonbl
MPOU3BOJCTBA”

Brnusuue colMalibHO-| OlleHnBaeMasi IUCKYCCHS

sKojorudeckux GakTopoB Ha|BoimonHeHnne maboparopHoil paboOThl Ha

37I0pOBBE YETIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCIIOCOOHOCTH",
"Bnusinue alOuotuueckux (HakTOpoB Ha
YEJIOBEKa (HU3KHE " BBICOKHE
TeMIepaTypsbl)"

Pa3nen 5. buonorus B )XKn3HU

3ammTa Kerca: MpeacTaBICHUE pe3yJIbTaTOB

pelieHusT  KEKWCOB (BBICTYIUIEHHE  C

pe3eHTaIuein )

buorexHonornu B KHU3HHU

KaXXJa01ro

Brinonnenue kelica Ha aHau3 UHGOPMALIUH
O Hay4yHbIX JOCTH)KEHHMIX B o01acTu

FeHETUYCCKUX  TEXHOJOTHUHM, KJIECTOYHOM
WH)KCHEPUH, MMHIIEBBIX OMOTEXHOJOTHH (110
rpyImmnam),

pEIIEHNS KEWCOB

npeacCTaBJICHUC PE3YIbTATOB

IIpomsblnieHHas
OMOTEXHOJIOTHS

Brinonnenue kelica Ha aHanu3 UHGOPMALIMU
0 Pa3BUTHUU MPOMBIIIUICHHON OMOTEXHOJIOTHIT
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(mo rpynmnam), IpeacTaBICHUE PE3yJIbTATOB
pEILIEHNS KEUCOB

CoumnaabHO-dTUYECKUE
ACIEKTHI OMOTEXHOJIOTUMI

BerlinonHenue kelica Ha aHaU3 UHPOPMALIMH
00  DTMYECKMX  AacleKTaXx  pa3BUTHUSA
OMOTEXHOJIOTHI (o rpyIInam),
NPEACTABICHUE  PE3YJIbTATOB  PELICHHS
KENCOB

buorexnonornn
TEXHUYECKHUE CUCTEMBI

nu

BrinonHenue kelica Ha aHanu3 UHpOpMaLuu
0 pa3BUTHUA OMOTEXHOJOTUH C TPUMEHEHUEM
TEXHUYECKUX  cucTeM ([0  Tpynmnam),
MPEACTABICHUE  PE3YyJbTAaTOB  PEIICHUS
KEHCOB
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