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1. O0mas xapakTepucTHKa padodedl mnporpaMmbl 001e00pa3oBaTEIbHOM
aucaunianasl «bUOJIOI'US»

1.1. MecTo qucuuIuivHbl B CTPYKType oOpa3zoBaresibHOM nporpammsl CI1O

O6meoOpazoBaTenbHas AuciuiuinHa «buonorus» u3ydaercs Ha 0a30BOM YpPOBHE B
0011e00pa3oBaTelbHOM  [HMKJIE Yy4eOHOTO IUIaHa OCHOBHOM mpodeccuoHaNbHON
oOpazoBarenbHOI nporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. llenu v naaHupyeMbIe pe3yibTaThl OCBOCHUS JUCHUTLIUHBIL:

Lens: GopMupoBaHue y CTYACHTOB IPEACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIHHOU
OpraHu3allii >KUBBIX CHCTEM pPa3HOTO paHra Kak OCHOBBI MPUHATUS PEIICHUNA B
OTHOIIEHUU O0BEKTOB KUBOW MPUPOBI U B TPOU3BOACTBEHHBIX CUTYAITUSIX.

3agaun:

1) chopmupoBaTh NOHUMAHKUE CTPOCHUS, MHOTOOOpa3usi 1 0COOCHHOCTEH KUBBIX CUCTEM
pPa3HOTO YpOBHS OpraHu3alid, 3aKOHOMEPHOCTEM NPOTEKaHHs OMOJOTHMYECKHX
IPOLIECCOB M SIBJIICHUM B OKPYXKAIOWIEW Cpene, LENOCTHOW HAay4YHOM KapTHUHBI MHpA,
B3aMMOCBSI3HU 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEEIATh )KUBbIe 00BEKTHI B IPUPO/IC; MPOBOIUTH HAOIIOACHUS 32
DKOCHUCTEMAaMH [IJI1 BBISBICHUS €CTECTBEHHBIX W AHTPONOTCHHBIX HW3MEHEHHI,
MHTEPIPETUPOBATH PE3YyIbTAThl HAOIIOICHUIH,

3) chopMUpoOBaTh HAaBBIKH MPOBEICHUSA MPOCTEUIINX OMOJIOTMYECKUX
AKCIIEPUMEHTAIIbHBIX UCCJICIOBAaHUMN C COOIOJICHUEM MPaBuil 0€30MacHOTO OOpalieHus
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh yMEHHUSA HCHOJb30BaTh HH(GOPMAIMI0 OUOJOTMYECKOr0 XapakTepa H3
Pa3TUYHBIX UICTOYHUKOB;

5) cdhopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCHEICTBUSI CBOCH JEATEIBHOCTH TIO
OTHOIIICHUIO K OKpY)KaIoIIeH cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATh W
co0JiroAaTh Mephl MPOPHITAKTUKY 3a007I€BaHUM.

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKCHUN OMOJIOTUYECKOW HAYKU U
TEXHOJOTUA B TPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyemsie pe3ybTaThl OCBOCHUS 00111e00pazoBaTeibHON nucuuIinHbl B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Kon 1 | [Inanupyemsblie pe3yabTaThl OCBOEHUS JUCIUIUIMHbI

HAauMEHOBaHUE

(bopMupyeMBbIX O6mwme JucuuninHapHbie

KOMIICTEHIINH

OK 07. | B obmactu 3K0I0TMYECKOT0 BOCIIUTAHUS: c(OpPMUPOBAHHOCTH YMEHHSI IPUMEHSTH MOTYUCHHbBIE
ConeiicTBOBaThH - c(pOPMHUPOBAHHOCTH IKOJOTHYECKON KYJIbTYpBI, | 3HAHUSA JJIs1 OOBbSICHEHHS OMOJIOTMUECKUX MPOLECCOB U
COXPaHEHUIO MOHUMAHUE BIIUSHHUS  COLIMAIBHO-3KOHOMUYECKUX | SIBJICHUM, ISl TPUHATHS MPAKTUUYECKUX PELICHUN B
OKpyXarouieu MPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COLMAIIBHOM | MTOBCETHEBHOM JKM3HM C IEJNbl0  OOECreueHus
Cpensl, Cpelpl,  OCO3HaHME  TJ00albHOrO  Xapakrepa | 0€30MaCHOCTH  CBOETO  3/J0pPOBbS U 3J10pPOBbSA
pecypcocOepexeH | SKOJIOTMUECKUX Mpodiem; OKpYXXaIOIIUX  JIIOJIeH, COONIOACHUS  3/10pOBOTO
UI0, TPHUMEHSTH | - IUIAHUPOBAHHWE U OCYILECTBICHHE JEHCTBUM B |00pa3a >KWU3HM, HOPM TPaMOTHOTO TIIOBEJCHUS B
3HAHUSA 00 | OKpy’Karolllel Ccpelle Ha OCHOBE 3HAHUS LEJeH | OKpyXarollel NpupogHOW  cpene;  MOHUMAaHHE
U3MEHEHUU YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA; HEOOXOJAMMOCTH  HCHOJB30BAHMS  JOCTHXKEHUMN
KJIUMATa, AKTUBHOE HEMPUATHE NEUCTBUM, MPUHOCSIIUX BPEH | COBPEMEHHONM OHOJIOTMM UM OHOTEXHOJOTHHA s
MPUHIUIIBI OKpYKalolllen cpeae; PalMOHAIIBHOTO MPUPOAOIIOIb30BaHUS

OepexIINBOro - YMEHHE NPOTHO3UPOBaTh  HEOJIAroNpuUsTHBIC

IIPOU3BOJICTBA, DKOJIOTUYECKUE TOCIHEACTBUS  IPEANPUHUMAEMBIX

s pexTUBHO JNEUCTBUH, IPEAOTBPAILATH UX;

NENCTBOBATH B | - PACUIMPEHHE ONbITA JESITEIBHOCTU 3KOJIOTMYECKOM

Ype3BbIYAHBIX HaIpPaBJICHHOCTH;

CUTYALMIX - OBJIQJICHUE HABBIKAMM Y4EOHO-HUCCIIEN0BATENbCKOM,

MIPOEKTHOMN U COLIMAIIBHOM JIEATEIIbHOCTU




2. CTPYKTYPA U COJIEPXKAHUME OBIIIEOEPA30BATEJILHON JUCIUTIIVHBI
2.1. OOBeM IUCUUIUIMHBI U BUJIbI Y4€OHOM paboThI

Bun yaeOHoM paboTh O6bem B yacax
O6bpeM 00pa3oBaTeNbHOM MPOTrPaMMBbI TUCHUTIITHHBI 72

B T..

OCHOBHOE coJiepKaHUE 72

BT. U..

TEOPETUYECKOE 00yUCHHE 48
B T.4. MPOECCHOHATBHO-OPUCHTUPOBAHHOE COJICP>KAHNE 2
NPaKTUYECKUE 3aHATHUS 20
B T.4. IpO(eCCUOHATIbHO-OPUEHTUPOBAHHOE CO/IEpKAHHE 8
71abopaToOpHBIC 3aHATHUS 4

B T.4. TPO(eCCUOHATFHO-OPUEHTUPOBAHHOE COICPKAHIE 2
[IpomexxkyTouHas aTTecTanus -




2.2. TemaTH4eCcKui IUIaH U COAEPKAHUE JUCUUIIINHBI

HanmenoBanm Oo6mne
Conepxanue ydeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U
© PasAcion NPaKTUYECKUE 3aHATHS, MPUKIATHON MOIYJIb (IIPU HATMYUHN) M
TeM 4acoB
Pazgen 1. Knetka — cTpykTypHO-GyHKIIMOHATbHAS €AUHUIIA )KUBOTO 18
Tema 1.1. OcHOBHOE cOJIepKaHue 2
buonorusa kak | Teoperuueckoe oOydeHue: 2
Hayka. OOWas |CopeMeHHbIE OTPAacid OHOIOTMYECKMX 3HAHMHA. CBS3b OHONOTMHM C APYTUMH HAyKaMH: OUOXHMHS,
XapaKTCPUCTHK |Guodusuka, OMoHuKa, renoreorpadus u ap. Poias u mecto 6uosioruu B GopMUpPOBAHUN COBPEMEHHON HAYUHOM
4 JKH3HH KApTUHBI MHUpa. YPOBHU OpPraHHU3alUu KUBOW Marepuu. OOuias xapakTepUCTHKA >KM3HU, CBOWCTBA YKUBBIX
cucTeM. XUMUYECKUN COCTaB KJIETOK
Tema 1.2. OCHOBHOE COJIep>KaHUE 6
CrpyktypHo- | Teoperuueckoe oOyueHue: 2
¢ynkumonanes | Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHEIE ITOJIOKEHUS COBPEMEHHOM KIIETOYHOM
Hasl Teopuu. THUIBI KJIETOYHOW OpPraHM3alMH: NPOKAPUOTHYECKUHA W DYyKApUOTHYECKUU. OIHOKJIETOYHBIE W
OpraHu3alusi | MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHHE NPOKAPUOTHIECKON KIETKH. CTpOECHHE dYKAPUOTUYECKON KIIETKH.
KJIETOK Hexknerounsie hopmbl KU3HH (BUPYCHI, OaKTeprHOQari)
JTaGopaTopHbIE 3aHATHS: 2
[IpuoOpeTeHue onbiTa MPUMEHEHUSI TEXHUKU MUKPOCKOITUPOBAHUS TIPU BBITIOJIHEHUH JTAOOPATOPHBIX PadoT:
JlabopaTtopHas
1. JlaGopatopHas padora «CTpoeHHe KJIEeTKH (pacTeHusl, >)KUBOTHBIE, TPUObI) U KJICTOUYHBIE BKIIOUCHUS
(kpaxmall, KapOTUHOU/IbI, XJIOPOTIACTHI, XPOMOILIACTHI)»
[ToaroToBKka MUKpOTpEmapaToB, HAOIIOJEHHWE C TOMOINBI0 MHKPOCKOIA, BBISBIICHWE Pa3IMUUNA MEXKITY
M3y4aeMbIMHU 00BEKTaMH, (POPMYyIUPOBAHUE BHIBOIOB
[pakTHYeCKUE 3aHATUS: 2




Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
MPaKTUYECKUE 3aHATHS, MPUKIATHON MOTYNb (TIPH HATHYUH )

TeM 4acoB
Bupychsie u OakTepuanbHbie 3a0oseBanus. OOIMe TPUHITUIIEI UCTIOJIb30BAHUS JICKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TIPUMEHEHHUsI aHTUOWOTUKOB. IIpencTtaBieHne YyCTHBIX COOOIIEHUN C TIPE3CHTAIUEH,
MOJATOTOBJIEHHBIX I10 MIEPEUYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX MPEMOAaBaATEIEM

Tema 1.3. | OcHOBHOE coJiepxKaHuE 4

CrpykrypHO- | TeopeTndeckoe oOy4ueHue: 2

¢ynxumonans | Xpomocomuas teopust T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIM Ha0Op KIETOK, TOMOJIOTUYHBIE U

Hble (AKTOPBI | HETOMOJIOIMYHEIE XPOMOCOMBI, TAIUIOMAHEIN M AMIUIONIHBI Habop. Hykneunossie kucinorsl: JTHK, PHK

HACJICJCTBCHH | HaXO0XXJICHUE B KJIETKE, UX CTpOoeHHEe M (DYHKIIMU. MaTpudHbIe IIPOIIECCHI B KJIETKE: PEIIUKAIUs, OMOCHHTE3

OCTH Oenka, penapaius. ['eHeTHUecKkuit KOl U ero CBOMCTBa
[pakTHYeCKUE 3aHATHS: 2
Pemenne 3amau Ha ompeneneHue NMOCIEA0BATEIbHOCTA HYKJIEOTHUI0B, aMUHOKHUCIOT B HOPME U B Cllyyae
W3MEHEHUS MOCIeI0BaTeIbHOCTH HyKjeoTu 0B JTHK

Tema 1.4. OcCHOBHOE COJIep>KaHUE 2

O6meH TeopeTnueckoe o0yueHuE: 2

BCIICCTB u | [lonarue meTaboaM3M. ACCUMUIISALMS U JUCCUMIIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa

NPCBPAIICHUE | BEHIECTB: aBTOTPOQHBIN U reTepoTpoHBbIiA, adpoOHBI U aHadpoOHbI. [InacTuueckuit oOMeH. DoTOCUHTES.

DHEPIruu B | XeMOCHHTE3

KJIETKE

Tema 1.5. | OcHOBHOE cojiepkaHue 2

JKu3HeHHbIN Teopernyeckoe oOyueHue: 2

OUKJI KJIIETKH.
Mwuto3. Melio3

Knerounslit nuki, ero nepuoasl. MUTO3, €ro CTaiuM U MPOUCXOASAIIME MPOLIECCHl. bUOIOrnYecKkoe 3HaYCHUE
murto3a. Meno3 u ero craguu. lloBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cMmbici
Melo3a




Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)
TeM 4acoB
KontponbHas | MonekynsipHbId ypOBEHb OpraHU3alii >KUBOTO 2
pabota
Pazgen 2. Ctpoenue u GyHKIMM OpraHu3ma 20
Tema 2.1. | OcHOBHOE CcOJiepKaHUE 2
Crpoenue Teopetnueckoe oOyyeHuUe: 2
opraHusma MHOTOKIIETOUHbIE OpraHU3Mbl. B3aMOCBSI3b OPraHOB U CHUCTEMbI OPTaHOB B MHOTOKJIETOUHOM OpraHHU3Me.
['omeocTas opranusma 1 ero noJiIep>KaHnue B MPOIIECCE KUHEACATEIHbHOCTH
Tema 2.2. OcHOBHOE coJiepKaHuE 2
DopMEI Teopetnueckoe 00ydeHHe: 2
pasMHOKEHUS | DOopMBI pa3MHOXKEHUSI OPTaHW3MOB. becronoe u mojaoBoe pasMHOKeHHEe. Bumbl Oecroioro pa3MHOXKEHUS.
OpraHu3MOB [TonoBoe pazmHoxkeHue. 'aMmerorenes y >kuBoTHbIX. CriepmaroreHes u ooreHes. CTpoeHue MOJIOBBIX KIETOK.
O11010TBOpEHUE
Tema 2.3. OCHOBHOE COJIep>KaHUE 2
OHTorenes Teopernyeckoe oOyueHue: 2
pacTeHui, NHnuBuayabHOE pa3BUTHE OPraHU3MOB. OMOpHOreHe3 U ero craguu. [locTIMOpUOHANBHBIN MEPHO/I.
KUBOTHBIX ¥ | CTaguu MOCTAIMOPHOHAILHOTO pa3BUTHUS Y JKUBOTHBIX W uejoBeka. [Ipsimoe u HempsiMoe pa3BUTHE.
YeJI0BeKa buonornyeckoe crapenrie u cMepTh. OHTOrEeHE3 pacTeHUN
Tema 2.4. | OCHOBHOE COEpKaHUE 4
3akoHoMepHOC | Teoperndeckoe oOydeHue: 2
TH OCHOBHBIC ITOHATHS TEHETUKHA. 3aKOHOMEPHOCTH 00pa30BaHus ramMeT. 3akoHbl ['. Menaens (MOHOTHOpHTHOE
HACJICMOBAHMS | M MOJUTHOPUIHOE CKpelllMBanue). BzaumonaeiicTBue reHoB
[pakTHYeCKUE 3aHATUS: 2




Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pa3ngenoB U . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)

TEM 4acoB
Pemenne 3ama4u Ha ornpenenaeHnue BEpOATHOCTH BOZBHUKHOBEHUS HACIEACTBEHHBIX MPU3HAKOB IIPU MOHO-, IH-
, MOJTUTUOPUIHOM U aHAJTU3UPYIOIIEM CKPEIIMBAHUU, COCTABJIICHUE TEHOTUITMYECKUX CXEM CKpPEIIMBAHUS

Tema 2.5. | OcHOBHOE cojep>KaHuE 4

CuemieHHoe Teopernyeckoe oOydeHue: 2

HacienoBanue | 3akonel T. Moprana. CuenieHHOe HacleJOBaHUE T€HOB, HapyIIEHHE CUEIUIeHUs. HacienoBanne npu3Hakos,

MPU3HAKOB CUEIUICHHBIX C TIOJIOM
[IpakTHueckue 3aHATHS: 2
Pemenne 3amad Ha onpenerieHME BEPOSTHOCTA BO3HMKHOBEHHSI HACIEICTBCHHBIX MPU3HAKOB IpPHU
CLETUICHHOM HAaCJIEAO0BaHUM, COCTABICHNE T€HOTUITNYECKUX CXEM CKPEIIMBAHUS

Tema 2.6. | OCHOBHOE COAEPKAHUE 4

3akoHoMepHOC | Teoperndeckoe oOydeHuUe: 2

TH N3MeHUnBOCTh TIPU3HAKOB. BuHIbI HW3MEHYMBOCTHU: HACJEACTBEHHAss W HEHACJIEACTBEHHAs. 3aKOH

U3MCHYMBOCTH | TOMOJIOTHYECKUX PsIOB B HacienctBeHHod wu3MeHuuBoctd (H.M. BaBunor). Myrtammonnas Teopus
W3MEHYMBOCTH. Buapl MyTanuid ¥ ONpyUYUHBI MX BO3HUKHOBEeHUA. Kapuortun udenoBeka. HacnencrBeHHbie
3a00JieBaHUsl 4EJIOBEKA. ['€HHbIE M XPOMOCOMHBIE OOJIE3HHM YeJoBeKa. bojie3Hn ¢ HaciencTBEHHOU
MPEaPaCOIOKEHHOCThIO. 3HAUCHUE MEIUIIMHCKOW T€HETUKH B TIPEAOTBPAIICHUU U JICYCHUN TeHETUYECKUX
3a00s1eBaHUH YeIOBEKa
[pakTHYeCKUE 3aHATHS: 2
Pemienne 3amau Ha onpenesnieHHe TUNA MyTallMM IPU Nepeaadye HACIEACTBEHHBIX MPU3HAKOB, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEITUBAHUS

KonTtponbsHas 2
Ctpoenue u PyHKIIMU OpraHu3Ma

pabota

Paznen 3. Teopus aBosoMM 6




HaunmenoBanu O0ne
Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U
© PasAcion o NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN) v
TEM 4acosB
Tema 3.1. | OcHOBHOE cojiep>KaHuE 2
Hcropus Teopernyeckoe oOyueHue: 2
SBOIIOIMOHHO | [TepBrie sBomormonHbie kounenuu (OK.b. Jlamapk, XK.JI. broddon). OBomonmnonnas teopus Y. Jlapsuna.
ro y4eHHS. | CHHTETUYECKasl TEOPUS SBOJIOLNN U €€ OCHOBHBIE TTOJIOKECHHUS.
Muxpossoaron | MukposBosrois. [lomysiiust Kak 3JIeMEHTapHas €AWHUIIA dBOIIONHMH. | €HETHUECKHUE OCHOBBI 3BOJIOIHH.
us DOneMeHTapHble (PaKTOpbl 3BOMIONUH. EcTeCTBEHHBIH OTOOpP — HANpPABISAIOMMA (PAKTOp >SBOIIOLHUU.
Bunoobpa3zoBanue kak pe3yibTaT MUKPOIBOIIOLUN
Tema 3.2. | OCHOBHOE cojiepKaHue 2
Makpossomor | Teopetndeckoe oOydeHHe: 2
usl. MakpoaBouonusa. @opMbl 1 OCHOBHBIE HamnpaBiieHust MakposBostonuu (A.H. CeepiioB). [lyTu goctikeHus
Bo3HuKHOBEHU | Grosoruueckoro nporpecca. Coxpanenre onopazHoobpasus Ha 3emite.
¢ M Ppa3BUTHUC | ['UMOTE3bl U TEOPUHM BO3HUKHOBEHUS XU3HU Ha 3emuie. [losiBlieHME MEpBBIX KIETOK M HX 3BOJIOIUSL.
KU3HU Ha | [IpokapuoTel U 3ykapuoThl. [IpoucxokIeHHE MHOTOKJIETOUYHBIX OPTaHU3MOB. BO3HMKHOBEHHME OCHOBHBIX
3emuiie LAPCTB DYKApUOT
Tema 3.3. | OcHOBHOE cojaepKaHue 2
[TpoucxoxneHn | Teopernueckoe oOydeHue: 2
HEUYEeJIOBEKa — | AHTpPOMNOJIOTUs — HayKa O yeloBeke. CUCTEMaTHUECKOE MOJI0KEeHUE yernoBeka. CXOACTBO U OTINYUS YEJIOBEKA
aHTPOIIOTCHE3 | C )KMBOTHBIMU. OCHOBHBIE CTAIMM aHTPOIIOre€HE3a. JBOJIOIMS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckne pachkl M MX €IUHCTBO. Bpems u myTu pacceneHus yenoBeka 1o mianete. [Ipucrnoco6ieHHOCTh
YeJI0BEKa K Pa3HbIM YCIOBHUSM CPEJIbI
Pasznen 4. Dxonorus 18
OcHOBHOE coJiepxKaHue 2




Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)
TEM 4acoB
Tema 4.1. | TeopeTuyeckoe 0OyUeHHE: 2
Okonorudecku | Cpeasl OOMTaHHSI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/yIITHAS, IOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3nKo-
€ (akTopel M | XUMHUYECKHE OCOOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrocoOieHus: OpraHu3MOB K KU3HU B Pa3HBIX
cpennl Ku3HU | cpenax. llonarue »skomormueckoro dakropa. Kimaccuduxamus skomormdeckux QaxtopoB. I[lpaBumo
munumyma FO. JIubuxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. | OCHOBHOE COAEpKAHUE 4
[Momymsius, TeopeTtnueckoe o0yueHue: 2
coo0mecTBa, | DKOJOrnYecKass XapaKTepUCTHKA BHMIAA W IOMYJSAIHMHA. DKOJOTHYECKAas HHINA BHAA. DKOJIOTHYECKHE
HKOCUCTEMBI XapakTepucTHKH momymsanuu. CooOIiecTBa U SKOCUCTEMBI. bHOIEHO3 U ero crpykrypa. CBs3u Mexmy
opranm3mMamMu B OuorieHo3e. CTPYKTypHbIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BemiecTB ¥ MOTOK YHEPTHH B dSKOCUCTeMe. Tpodudeckue ypoBHU
[pakTHYeCKUE 3aHATHS: 2
Tpoduueckue uenu u cetu. OCHOBHBIE MOKA3aTeNN 3KOCUCTEMBl. buomacca u npoaykuus. DK0JIOTHYECKUE
nUpaMUIbl YKCell, OMoMacchl U dHepruu. [IpaBuiio mupamMuabpl YHEPTUU.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUNl 1O TEPEHOCY BEIIECTBA M JHEPIHH B
AKOCUCTEMAX C COCTaBJIEHUE TPOPUUECKUX LIETIe U MUpaMu OMOMaCChl U SHEPTUU
Tema 4.3. | OCHOBHOE COJIEpIKAHUE 2
buochepa - | Teopetnueckoe oOyueHuUe: 2
rjao0anbHast buocdepa — xxuBas obonouka 3emnn. Pazutue npeacrasnennii o 6mocdepe B Tpynax B.U. Bepuanckoro.
dKoJoTHIecKas | O6actu 6uocdepsl U ee KOMIOHEHTHI. JKrBoe BelecTBo 6uochepsl U ero (PyHKIUH.
cucrema 3aKOHOMEpPHOCTH cylecTBoBaHus Ouoceprl. OcobeHHocTH Ouocdepsl Kak Tria00aJbHON 3KOCHUCTEMBI.

Junamuyeckoe paBHoBecue B Ouocepe. KpyroBopoThl BelecTB U OMOre0XUMHUYECKUE IUKIIbL. [ 100aibHbIe
HKOJIOTHUYECKUE TIPOOJIEMBI COBPEMEHHOCTH
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Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)
TeM 94acoB
Tema 4.4. | OCHOBHOE COAEpKAHUE 4
Bnusuue Teopernyeckoe oOyueHue: 2
aHTPOIIOTCHHBI | AHTPOTIOTEHHBIE BO3JACUCTBUS Ha Oumocdepy. 3arps3HeHUs KaK BHJI aAHTPOIOTCHHOTO BO3/ICHCTBHS.
X (haKTOpOB Ha | AHTPOIOreHHbIE BO3AEHCTBUS Ha atMocdepy. Bosaeiicteus Ha rugpocdepy. BosaeiictBus Ha murocdepy.
ouochepy AHTpOIOTEHHBIE BO3/IEUCTBUA HA OMOTUYECKUE CO00IIeCTBA. YTITyOJEHHO U3YUYalOTCsl OTXO/IbI, CBSI3aHHBIC C
onpeesieHHoN npodeccueit/crnenuaibHOCThIO
[IpakTuueckue 3aHATUSA: 2
[Ipaktuueckoe 3ansTre «OTXO0/IbI POU3BOICTBAY
*B ToM yncie npopecCuoHaAIbHO-OPUEHTUPOBAHHOE COAEPKaHNE MTPAKTUYECKOTO 3aHATHS 2
[Tpaktrueckoe 3ansaTue «OTX0a6I TPOM3BOICTBaY. Ha ocHOBe penepanpHOro KiaccuuKarmoOHHOTO KaTajaora
OTXOJIOB OMPEJENATh KIacC OMAaCHOCTH OTXOJOB; arperaTHO€ COCTOSIHME U (U3MYECKYI0 (OpMYy OTXOJIOB,
oOpasyronuxcss Ha paboyeM MecTe / Ha 0JTamax IPOW3BOJICTBA, CBS3aHHBICE C OMNPEACICHHOMN
npodeccueit/cnenuanbHOCThIO
Tema 4.5. | OCHOBHOE cOaEpHKaHUE 4
Biusaue Teopetnueckoe 00ydeHue: 2
COIMAJIbHO- 3mopoBhe U ero cocrapisomme. MakTopbl, MOJOKHUTEIBHO W OTPHIATEIIBHO BIHSIONINE HA OpPTaHU3M | 2
9KOJIOTUYCCKU | yenoBeka. [[pobiemMa TeXHOTeHHBIX BO3JACHCTBUI Ha 3JI0POBhE UEIOBEKA (IJIEKTPOMArHUTHBIC TI0JIs1, OBITOBAs
X (haKTOpOB Ha | XUMMsI, U30BLITOYHBIE IIIyMbI, PaAHalMs U T.I1.). AJanTamnys opranu3Ma 4ejioBeka K (pakropaM OKpyKaroIei
310POBbE cpenbl. [lpuniuner ¢dopmupoBanust 3m0poBbecOeperaroniero moseneHus. dusumdeckas aKTUBHOCTh H
YCIIOBEKa 310pOBbe. BHOXMMHUYECKHE aCTIEKThI PAIlMOHAIBHOTO TUTAHHMS
JlaGopatopHbIe 3aHSITHS: 2

JlaGoparopHas paboTa Ha BBIOOD:
1. JlabopatopHas pabota «YMcTBeHHas1 pab0OTOCTIOCOOHOCTDY
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Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)

TeM 4acosB
OBnazeHne MeETOJAMH OIpEACNICHUs] ToKa3zaTreleld yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTATOB U (POPMYIIUPOBAHUE BHIBOJIOB (MMCHbMEHHO) C UCIIOJIb30BAaHUEM HAYYHBIX ITOHSATHUH,
TEOpU U 3aKOHOB

2. JlaGopatopHas pabora «Bnumsaue abwotmdyeckux (HaKTOPOB Ha 4YelIOBeKa (HU3KHE W BBICOKHE
TEMIIEPaTypHhI)»

N3yuyeHnne MexaHU3MOB aJanTali OPraHu3Ma YeJ0BEKa K HU3KUM U BBICOKMM TeMIIEpaTypaM U 0ObsICHEHUE
MOJIYYEHHBIX PE3YIbTATOB U (POPMYIHPOBAHKE BHIBOJIOB (IMCHbMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX ITOHSATHUH,
TEOPU U 3aKOHOB
*B Tom uuncie npodeccnoHalbHO-OPUEHTUPOBAHHOE COICpKAHKUE JaOOPATOPHOTO 3aHATHUS 2
B kayecTBe TpPUITEPOB CHIKAIOIMIMX PabOTOCHOCOOHOCTh HCIMOJIb30BATh YCJIOBHS OCYIIECTBICHUS
PO ECCUOHATIBHOM AESTENBHOCTHU: IIIyM, TEMIIepaTypa, pu3ndeckas Harpy3ka u T.1.

KoHnTponbpHas 2
Teopernyeckne acleKkTbl SKOJIOTUU

pabora

[TpodeccrnonanbHO-OpUEHTUPOBAHHOE COeprKaHue (CoepKaHue MPUKIAHOTO MOTYJIs)

Paznen 5. buonorus B xu3Hu 8

Tema 5.1. | OcHOBHOE coepKaHne 4

buorexnonoru | Teoperndeckoe comepkanue: 2

U B OKHU3HU | BUOTEXHOJOTHS KaK Hayka W Tpou3BOACTBO. OCHOBHBIE HAINpPaBJICHUS COBPEMEHHOW OHMOTEXHOJOTHH. | 2

KaXxJ10ro Mertonsl OnorexHomoruu. OOBEKTHI OMOTEXHOJIOTHHA. JTHKA OHOTEXHOJIOTMYECKHX W TE€HETHUYECKUX
sKcTIepuMEHTOB. [IpaBuia moucka u aHaian3a OMOIKOJIOTUUECKONW WH(MOPMAITUN U3 PA3THMYHBIX UCTOYHUKOB
(HayuyHas u yueOHO-HAy4YHas JIUTEpaTypa, CPeACTBA MAaCCOBOM UHPOpMalnu, ceTh THTEpHET U apyrue)
[IpakTHYECKHE 3aHATHSA: 2

12




Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pasnenoB M . M
NPaKTUYECKUE 3aHATHS, MIPUKIATHON MOIYJIb (IIPU HATHYUN)
TEM 4acosB
Keiicpl Ha aHanu3 nHGOpPMAIIMU O HAYYHBIX JOCTHKEHUAX B 00JIACTH T€HETUUECKUX TEXHOJIOTUM, KIIETOYHOH | 2
UHKCHEPUH, MHIIEBBIX OMOTEXHOJIOTMH. 3almra Kedca: MpEeJCTaBICHUE PE3YJbTaTOB PEIICHUS KEWCOB
(BBICTYIUICHUE C TIPE3CHTAIUEH )
*B Tom uuncie npodeccrnoHalIbHO-OPUEHTUPOBAHHOE COCPKAHUE MPAKTUIECKOTO 3aHITHS 2
Tewma 5.1 oOs3aTenbHa U1 U3y4EHUS CTYJEHTaMHU Bcex Ipodeccuil/crnenuanbHOCTen
Tema 5.2.1. BUOTEXHOTOTUH B TPOMBIIIIIEHHOCTH 4
Tema 5.2.1. | OcHOBHOE COZIEpKAHKE 4
buorexnonoru | [IpakTuueckue 3aHATUA: 4
u B | Pa3BuTHE NPOMBINUICHHOW OWOTEXHOJOTHH W €€ MPUMEHEHHE B J>KM3HU YeNOBEKa, MOWCK W aHamm3 | 2
IMPOMBINIUICHHO | HH(GOPMALMK U3 Pa3IMYHBIX HUCTOYHUKOB (Hay4yHas W y4ueOHO-Hay4yHas JIATEpaTypa, CPeACTBAa MacCOBOMN
CTH uHpopmaluu, cetb IHTepHeT u Apyrue)
Keiicel Ha ananu3 nHOpMAIUU O PA3BUTHH MPOMBIIIIECHHON OMOTEXHOJIOTHH (TI0 TPYIIIaMm)
3amura keiica: [IpencraBnenue pe3ynbTaToB PEMICHHs KEHCOB (BBICTYIIJICHUE C TIPE3CHTAIMEH ) 2
Tema 5.2.2. CouMaibHO-3TUUECKHE ACTIEKThI OMOTEXHOJIOTUIMA 4
Tema 5.2.2. | OCHOBHOE COZIEpKAHUE 4
CouuanbHo- [IpakTuueckue 3aHATHSA: 4
ITUYECKUE OTHUYECKHE acCHeKThl Pa3BUTHS OMOTEXHOJOTHMH U MPUMEHEHHE WX B JKM3HU YEJIOBEKa, MOWCK M aHaIH3 | 2
aCIICKThI uH(pOpPMAIIMN U3 Pa3IMYHBIX HUCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas JIMTEpaTypa, CPeACTBa MacCOBOM
OMOTEXHOJIOTH | uH(pOPMAIMH, CETh VIHTEpHET U APyTUE)
17§ Keticel Ha ananu3 uHpopmalu 00 dTHYECKUX aCIeKTaxX pa3BUTHS OMOTEXHOJIOTHM (110 TPyIIam)
3amura keiica: [IpencraBnenue pe3yibTaToB pElICHHs KEHCOB (BBICTYIUICHUE C MPE3CHTALNEH ) 2
Tema 5.2.3. BUOTEXHOJIOTUH U TEXHUYECKUE CUCTEMBI 4
OcHOBHOE coJiepxKaHue 4
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Haumenosauu

Conepxanue ydyeOHOTO MaTepuana (OCHOBHOE M MPOQECCHOHATbHO-OPUEHTUPOBAHHOE), J1a0OpaTOpHbIE U

O0ne

€ pas3neioB u . M
NPAKTUYECKUE 3aHATUSA, IPUKIIAJHOW MOLYJIb (IIPU HAIUYUN)
TEM 4acoB
Tema 5.2.3. | [IpakTUueCcKUE 3aHATHUS: 4
buorexHomoru | PazBute OMOTEXHOJOTMH C NPUMEHEHHUEM TEXHUYECKUX cHCTeM (OuouHkeHepus, OuomHpopmaTHka, | 2
" U | OMOHMKA) U X MPUMEHEHHUE B )KU3HU YEJIOBEKA, IIOUCK U aHAJIU3 MHPOPMALUHU U3 PA3IUYHBIX UCTOUHHUKOB
TEXHUYECKUE | (HaydHas U yuyeOHO-Hay4dHas JIMTEpaTypa, CpeacTBa MaccoBoil nHpopmaruu, cetb IHTepHET u apyrue)
CUCTEMBI Keiicel Ha ananu3 mH(OpPMAIMU O PAa3BUTUU OMOTEXHOJOTHMH C MPUMEHEHHEM TEXHUYECKHX CHUCTEM (I10
rpymnmam)
3amuTa keiica: [IpeacraBnenue pe3ynbTaToB peLICHUs KEHCOB (BBICTYIUIEHHE C IIPE3EHTaLKEN ) 2
[IpomexyTouH 2
as arTecTalus
3a4er
o
JTUCUUTIIINHE
Bcero: 72
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3. YCJOBUSI PEAJIM3ALIMM IIPOIPAMMSBI OBIIEOBPA3OBATEJIBHON
JUCHUATTIIIMH

3.1. Jna peanmm3anuu NOporpamMMbl AUCHUILIMHBL IPEAYCMOTPEHBI CIEAYIOLINE
CrieIMaIbHbIC TIOMEIICHUS:

Kabuner «buonorum», ocHalleHHbIH O0OpyJOBaHUEM: MeOelb, J0CKa, Med,
HarJIgJIHbIE TMOCOOMS (KOMIUIEKTHl Y4YEOHBIX TaOJMUIl, TUIaKaTOB), TEXHUYECKUMU
cpencTBaMu OOYy4YEHHUS: KOMIIBIOTEp C YCTPOWCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C AIKPAHOM, YKa3Ka-IPE3CHTEP IS MPE3CHTAIIHN.

JlabopaTtopusi, ocHameHHas OOOpyJOBaHWEM [JII TIPOBEICHHS 3aHSTHIA:
MUKPOCKOITBI, CEKyHIOMEP, TOHOMETp, JlabopaTtopHasi mocyaa (IpoOUpPKH, TOICTaBKU
JUTsT IPOOUPOK, THUHIIETHI, MECOK, CTYNKH C TECTUKAMH, MPEIMETHBIC M TOKPOBHBIC
CTEKJIa, CTEKJISTHHBIC MaJOYKH, MpenapoBajbHbIE WIJbI, (UIbTpPOBaJIbHAS Oymara
(canderkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOp XJopuaa HaTpusi, 3%-Hbli pacTBOP
NepoKCcHuaa BOJAOPO/Ia, pAaCTBOP i10/1a B HOAUCTOM KaJIUH, TTIUIEPHUH, KITyOHU KapTodes,
JIUCT DJIOICM KaHAJCKOM, TUIOJ] psOWHBI OOBIKHOBEHHOM (pSOWMHBI WJIM TOMATa), JIyK
permJaThiid, pa3BeICHHBIC B BOJIC TPOKKH).

3.2. UnpopManroHHOe o0ecnevYeHre pean3auu MporpaMmmabl

Jist  peanuzanuu  nporpaMMbl  OuOIMOTEYHBIM  GOHA  00pa3oBaTEILHOM
OpraHu3alMi HMMEEeT T[eYaTHble W/WIM  DJIEKTPOHHBIE OOpa3oBaTelbHBIE U
uH(OPMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JJII  HCIOJb30BaHUA B
00pa3oBaTesbHOM Tpoliecce, He CTaplle MSATH JeT C MOMEHTA U3/IaHuUs.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUSI

1. Buonorus: yaeOHUK M MPAKTUKYM ISl CPETHETO NPO(ECCHOHATBEHOTO 00pa30BaHus
/ B. H. Spweirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e u3a. — Mocksa:
N3parensctBo FOpaiit, 2023. — 378 c.

JJIeKTPOHHBIE PeCypChl

1. Jlanb: anekTpoHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/

2. [TopTan, mocBsAIIEHHBIN YBOTIOLNNUY YesloBeKa: https://antropogenez.ru/

3. Hay4yHo-nonmymnsipHbI CalT C HOBOCTAMH O JOCTHKEHHUSAX B COBPEMEHHOU
OMOJIOTMHU U MEIUIIMHE U MaTepualaMu U3 HayYHbIX KypHaJoB: https://biomolecula.ru/
4, ba3za 3Hanuii no Bcem TemaM Onoj0TUU U MeAUIUHBL: http://medbiol.ru/

S. CaliT ¢ MHMHH-JIEKIUSMHU CIEHUAINCTOB BO BceX oOnacTsax Hayku. EcTb
OTJIEJIbHBIE pazzensl 0 OuoI0rNn " MEIULMHE:
https://media.foxford.ru/articles/biology-online

6. bubnuorexka MarepuanoB, KHUT M Y4YE€OHUKOB, CTared sl IIKOJbHUKOB U
cTynenTtoB: http://humbio.ru/

7. Bcs 6uosnorus: 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 IMdpoBBIX 00pa3oBaTelbHBIX pecypcoB: http://school-
collection.edu.ru
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4. KOHTPOJIb "

OLEHKA PE3VJIbTATOB OCBOEHNMA

OBIIEOBPA30OBATEJIbHOM JUCIATIIMHEI

KOHTpoJsb 1 OlleHKa pe3ylbTaTOB OCBOCHHS 00IIe00pa30BaTEIbHOM TUCHUTLIAHEI

pacKphIBalOTCSl  yepes

AUCHHUIIIIMHAPHBIC

PE3YJIbTaThbl, HAIIPABJICHHLIC Ha

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

Paznen/Tema THUIT OLIEHOYHBIX MEPOITPUATHN
Pasmen 1. Kuerka — | KontponbHas pabGota «MoneKyasipHbI YpPOBEHb
CTPYKTYPHO- OpraHU3aLMH KUBOTO»
GbyHKIMOHANBHAS €AMHUIIA
KHUBOTO
buonorust  kak  Hayka. | 3amosiHeHME TaOMUIBl C ONMCAHMEM METOJIOB
OOmiast ~ xapakTEepHCTHKA | MUKPOCKONUPOBAHUS € MX JOCTOMHCTBAMHU U
KUZHU HEJ0CTaTKaMH.
3anonHeHue Tabmuupl «BKiax ydyeHbIX B pa3BUTHE
OMOJIOTUM
3anonHeHne CPaBHUTENIbHOM TaOMUIBI CXOJICTBA U
pa3Inyuil )KMBOT'O U HE JKUBOTO
CtpykTypHO- OuennBaeMasi JUCKYCCHSI IO BOITPOCAM JICKIINHU
byHKIIMOHATBHAS Pa3paboTka MEHTaIbHON KapThl MO KjaccUPUKAIIU

OopraHu3anu: KJICTOK

KJIETOK U UX CTPOEHMIO Ha MPO- U 3YKaPUOTUUECKUX U
10 IapCTBaM B MMHHU Ipynmax

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

[Ipaktueckoe 3anstue. IIpeacraBieHue yCTHBIX

COOOIIIEHNI ¢ Tpe3eHTaIuel, MOJATrOTOBJICHHBIX I10

MIEPEUHIO HMCTOYHUKOB, PEKOMEHTOBAaHHBIX
pernojiaBaTesieM
CrpykrypHO- OpOHTAIIBHBIN OIPOC
dbyHkroHanpHbIe  dakTopsl| PazpaboTka rmoccapus
HaCJICJICTBEHHOCTH Pemmenne 3agad Ha oTpe/ieNieHue

NOCJIEN0BATENBHOCTH HYKJIECOTUAOB, aMUHOKHUCIIOT B
HOPME U B CIIy4yae MU3MEHEHMs IIOCIIEN0BATEIBHOCTH
Hykiaeotunos JJHK




OOmeH
MPEBpANICHAE DSHEPrUu B

BCIICCTB u

KIJICTKEC

@pOHTANBHBIN ONPOC

3anoJiHeHUE CpPaBHUTEIIBHOU TaOIHIIBI

XapaKTEPUCTHK TUIIOB OOMEHA BEILIECTB

JKU3HEHHBIN UK KIETKU.
Muto3. Meiios

OOGcysxieHue 1o BOIPocam JICKIIUH
Pa3paboTka jJeHThI BpEMEHHU )KU3HEHHOTO ITUKJIa

Paznen 2. CtpoeHue wu
(GyHKIIMH OpraHu3Ma

KontponbHas pabora “CrpoeHne u (QyHKUIUU

opraHusma’

Crtpoenue opranusma

OueHnBaemasi JUCKyCCHS

Pa3paboTka MEHTAIbHOM KapThl TKaHEW, OPraHoOB U
CUCTEM OpPraHOB OPTaHU3MOB (paCTEHUs, KUBOTHBIE,
YeJIOBEK) ¢ KPaTKON XapaKTePUCTUKON UX (PYHKIIHIA

DopmbI pa3MHOXKeHUs | OPOHTATBHBIN OIIPOC

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

OnTorenes pacteHui, | Pa3paboTka JEHTBI BpEeMEHU C XapaKTEPUCTUKON

ZKHNBOTHBIX M YCJIIOBCKA

ATANOB OHTOI'€HE3a OTACIIBHON IPYIIION KUBOTHBIX U
YeJI0BEKa 10 MUKPOrpyIam

Tect/omnpoc

CocraBieHre JKM3HEHHBIX ITUKIOB PACTCHHUH TI0
oTIeIaM (MOXOBUIHBIC, XBOIIICBU/THBIE,
ManoOpPOTHUKOBU/IHEIE, rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

3aKOHOMEPHOCTH
HaCJIeJOBaHMs

Pa3paboTtka rioccapus

@pOHTANBHBIN ONPOC

Tect mo Bonmpocam JIeKUUU

Pemenue 3amad Ha ompeneacHUE BEPOSITHOCTH
BO3HUKHOBEHUS! HACJEACTBEHHBIX MPHU3HAKOB MpHU
MOHO-, JIU-, TOJUTHOPUAHOM U aHAIM3HUPYIOIIEM
CKpEIIMBAHUU, COCTABIICHUE TEHOTHUITHUYECKUX CXEeM
CKpEIIMBaHUSA

CI.[GHJ'IGHHOG HaCJICa0BaHUC

Tect

IPU3HAKOB Pa3paboTtka rioccapus
Pemenne 3amay Ha omnpenesieHUE BEpPOSITHOCTU
BO3HUKHOBEHHUSI HACJICICTBEHHBIX MPU3HAKOB MIPHU
CUEIJICHHOM HaCJIeI0BAHNH, COCTAaBJICHHE
T€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
3aKOHOMEPHOCTH Tecr.

HU3MCHYMBOCTH




Pemenue 3amad Ha onpeneneHue TUNA MYTAlUuu IIPU
nepeadye HaclICACTBEHHBIX IIPU3HAKOB, COCTABIICHUE
TEHOTUIINYECKUX CXEM CKPELIUBAHUSA

) us HTPOJILHASA T TUYECKU MMEKTHI
Paznen 3 Teo KonTpoarHa abora ‘“‘Teopernueckue ac
SBOJIIOLINU 3BOJIIOLIMU KU3HU Ha 3emuie”

HUctopust  3BOMOIMOHHOTO|PPOHTATIBHBIN OIIPOC

y4ueHuss. MUKpO3BOIIOLUS

Pa3paboTtka rioccapusi TEpMHUHOB

Pa3pabotka JICHTBI BPEMEHHU pa3sBUTHS
ABOJIIOLIMOHHOTO YYEHHS
MaxkposBosronus. OnenuBaemas JUCKYCCHSL: UCIIOJIb30BaHUE
Bo3HuKHOBEHHE U pa3BUTHE|apTyMEHTOB, OWOJOTHYECKONH TEPMUHOJIOTUU U

KU3HU Ha 3eMiie

CUMBOJIMKH IJIA 1OKAa3aTCJIbCTBA POACTBA OPIraHU3MOB
Pa3HbIX CUCTCMATHUYCCKUX I'PYIIII
Pa3pa60TI<a JICHTBI BPCMCHH BO3HHUKHOBCHHUA U

Pa3BUTHA ) XU3HU HA 3emie

HpOI/ICXO}KHGHI/IG YCJIOBCKA —
AHTPOIIOT'CHE3

@pOHTAIBHBIN OIPOC

Paspa60TKa JICHTBI BpEMCHHU IMPOUCXOKICHUA

YCJIOBCKaA

Pa3nen 4. Dxonorusa

Okosiornueckue (HakTopsl U
Cpelibl )KU3HU

TecT Mo 3K0JIOrMYecKUM (pakTopam U CpeaaM KU3HU
OpraHU3MOB

[Tonynsumsi,  coobmiecTBa,| CocTaBIeHNE CXeM KPYyroBOPOTa BEIIECTB, UCITOIB3YSI

9KOCHUCTEMBI MaTepHabl JCKITUN
Peimienve mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3alaHUii TI0 TIEPEHOCY BEIIECTBA M JHEPrUu B
AKOCHUCTEMAax C COCTaBlieHHWE TpodUuecKux meneud u
nupamMul OMOMacChl U SHEPTUU

buochepa - riobanbHas|OueHuBaeMas JUCKYCCHS

AKOJIOTUYECKask CUCTEMa Tect

Bnusane  anTponoreHHsix|Tect

dbakTopoB Ha Ouochepy

[TpakTuyeckas padora “OTx0/bI MPOU3BOACTBA”

Bimsinue COLMAJIBHO-
AKOJIOTUYECKUX (aKTOPOB Ha

3A0POBLEEC YCJIOBCKA

OueHnBaemasi JUCKyCCHS

Brinonnenue nabopatopHoit paboThl Ha BHIOOP:
"YMcTBeHHas paboTOCIIOCOOHOCTH",

"Biusaue abuotuyeckux (HaKTOPOB HaA 4YeJIOBEKa
(HM3KHE U BBICOKHE TeMIlepaTyphl)"




Paznen 5. buosiorus B »XuU3HU

3amura Kelca: NpeCTaBIECHUE PE3yIbTaTOB PELICHUS
KeCoB (BBICTYIUICHUE C TIPE3CHTalIEH )

buorexHonorum B KU3HH
KaXa01o

Brinmonuenne keiica Ha a”anu3 uWHGOpPMALUU O
HAyYHBIX JOCTHDKCHHSIX B O00JIACTHM TE€HETUYECKUX
TEXHOJIOTUM, KJIETOYHOM WHKEHEPUHU, TMHILEBBIX
OmoTexHOJOTHM (MO rpynmaM), IpeACTaBICHUE
pPE3yJIbTATOB PEIIEHUS KEVCOB

[IpombieHHas
OMOTEXHOJIOTHSI

Brinonnenue keiica Ha aHanu3 uHOOpPMAUMU O
pPa3BUTUM TPOMBIIUICHHOW OMOTEXHOJOrUi (10
rpymnmnam), TpeACTaBICHUE PE3yJIbTaTOB PEILICHUS
KENCOB

ConnaiabHO-PTHYECKHUE
ACIIEKTHI OMOTEXHOJIOT I

Brimonuenne keiica Ha aHanu3 uHPOpMaIMu 00
ATUYECKUX AaCMEKTaX Pa3BUTHS OMOTEXHOJOTWH (IO
rpynmnamM), MpeACTaBICHHE pe3yJbTaTOB pEUICHUS
KEUCOB

buorexHnonorumn u
TCXHNYCCKHUC CUCTCMbI

Beimonnenne keiica Ha aHanu3 WHOOpPMAIUM O
pa3BUTHS ~ OWOTEXHOJOTHH ¢  IPUMEHEHHEM
TEXHUYECKUX cHUcTeM (110 rpynmam), MpecTaBICHUE
pe3yJIbTATOB PEIICHHUS KEMCOB




