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Pabouast mporpamma yue6Ho¥ muctmrumasl BJ[.09 buomorust pazpaborana Ha OCHOBaHUH
(benepambHOrO TOCYJApCTBEHHOTO 00pPa30BaTENbHOIO CTaHAapTa IO CHEIHATbHOCTH CPEIHEro
npodeccuonanpbHoro obpazoBanun 09.02.07 HMHpOpManMOHHBIE CHCTEMBI W IMPOTPAMMHUPOBAHUE,
YTBEPXKACHHOIO IpHKa3oM MuHucTepcTBa 0oOpa3oBaHus M Hayku Poccuiickoit ®enepauun ot
09.12.2016 t. Ne 1547, yuebHOro 1j1aHa 1o mporpamme MoJAroTOBKH CIEIHUaIUCTOB CPETHETO 3BEHA, B
COOTBETCTBUHM C PekoMeHmanusMu 10 OpPraHM3alMi TOJYYEHHUs CpeIHEero oOmero odpa3oBaHUs B
rpejiesax 0OCBOEHHS 00pa30BaTeIbHBIX MPOTPAMM CPETHETO MPOQECCHOHATBHOI0 00pa3oBaHus Ha 0aze
OCHOBHOTO o0miero oOpa3oBaHusi ¢ ydeToM TpeOOBaHUI (enepaabHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHJAPTOB TOJY4YaeMOW CHEHHMATBbHOCTH CPEOHEro MpoQecCHOHANBHOIO
obpazoBanust (muceMo JlemapramMeHTa TroOCyJapCTBEHHOW TOJUTHKM B cdepe  CpenHero
npodeccuonanbHOro 00pazoBanus u npodeccuonansHoro o0yuenus Munuctepersa [Ipocsemenus PO
o1 01.03.2023 Ne 05-592).

CocraBurenn: Dpennuesa N.U., npenooasamens
Pabouass mporpamMmma ydeOHOW IUCIHMIUIMHBI pacCMOTpeHa W oaoOpeHa Ha 3acemanmm [[K
0011e00pa30BaTeIbHBIX U TYMAHUTAPHBIX TUCIUILINH

[TpoTokoa Ne 12 ot « 03 » utonsa 2023 roaa.

IIpencenarens LIK N.M.VmeroBa
(moamuck)
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOIT'PAMMBI YYEBHOM U CHUIIIMHBI

b/1.09 buosorus

HazeaHue c)ucuunﬂqul

1.1. MecTo y4eOHOH MUCHMIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIEIMAJTHCTOB
cpenHero 3BeHa: OOmieoOpaszoBarenbHas nucHuIUIMHA «buonorus» sBiseTcs 00s13aTeNbHON
4acThio 00111e00pa30BaTEeNHLHOTO [IUKIIAa 00pa30BaTEIbHOM porpaMmMbl B cooTBeTcTBUU ¢ PI'OC
CIIO 1o 09.02.07 UndopMaumoHHbIe CHCTEMbI M IPOrPAMMHUPOBAHME.

1.2. Ilesn u njaHupyeMble pe3yabTaThbl OCBOCHHS JUCHUIIMHBI

Heab: dopmupoBanue y CTPYKTYPHO-(PYHKINOHATBHOM

OpTaHU3aIMH KUBBIX CHCTEM PAa3HOTO PaHTa KaK OCHOBBI IPUHATHS PEHICHUH B OTHOIIEHHH OOBEKTOB

CTYACHTOB IMPCACTABIICHUA O

YKUBOM TIPUPOILI U B POM3BOJICTBEHHBIX CUTYAIIUSX.
Pe3ynbpTatoM ocBoeHus sBiseTcs oBianeHue odyyatomumces oomumu (OK) komneTeHuusaMu:

AHTPONOTEHHBIX U3MEHEHUI
- [IPOBECHUS MIPOCTEUIINX
OMOJIOTUYECKHUX IKCIIEPUMEHTAITLHBIX
UCCJIEIOBAaHUM C COOJIIOJIEHUEM IpaBuUIl
0e30MmacHOT0 OOpamnieHusl ¢ O0BEKTaAaMH U
0o0opyaoBaHUEM;

OMoJOTrHYecKue

- peuiaTtb 3aJa4u,

COCTaBJIATHb T'CHOTHUIIMYCCKUC CXEMBbI

CKpEeIIMBaHUS  JUIsl  pa3HbIX  THUIIOB
HACJIEI0BaHUS IPU3HAKOB Y OPraHU3MOB

- COCTaBJISITH CXEMBI MEPEHOCa BEIIECTB U
SHEPTUM B IKOCUCTEMax (IeMH TUTaHUA,
MIUIIEBBIE CETH)

- TPUMEHSATH TIOJYYCHHBIC 3HAHUS ISt
00BsICHEHUSI OMOTOTUYECKHUX MPOIIECCOB U
SBIICHUM, JJIS TPUHATUS TPAKTHUYECKUX
pelIeHnii B TOBCETHEBHOM KU3HH C IIENIBIO
obecrnieueHus 0e3omacHOCTH CBOETO
3JI0POBBSI M 3I0POBBST OKPYKAFOITUX JIFOIeH
- HCIOJIb30BATh nH(popMaIuio
OMOJIOTMYECKOTO XapaKkTepa U3 pa3InIHbIX

HCTOYHUKOB.

Koax OK YmMmenus 3nanusa
OK 01. - OMpEENATh KUBBIE OOBEKTHI B MPHUPOJC | - OCHOBOIIOJIATAIONMIUX OMOJOTHYECKHUX
OK 02. MIPOBOJIUTH HAOJIFOACHUS 32 SKOCHCTEMAaMH | TEPMHUHOB U TTOHATHI
85 8‘7‘ I BBISIBJIEHUS €CTECTBEHHBIX  H | - MECTa M pPOJIM OWOJIOTHU B CHUCTEME

HAaY4YHOI'O 3HAHMA, HGHOCTHOﬁ HaquOﬁ

KapTUHBI MHpa, B3aNMOCBA3U nu
B3aUMO3aBUCHUMOCTHU €CTCCTBCHHBIX HAYK
- METOO0B Hay4YHOIr'o IIO3HaHuA,
HCIIOJIb3YyCMbIX B OHOJIOTHH.

- CTpOCHHUS, MHOT000pa3us u
OCOOCHHOCTEH JKHMBBIX CHCTEM pPa3HOTO
YPOBHSI OpraHU3aluN

- 3aKOHOMEPHOCTEN MPOTEKAHUS
OMOJIOTMUECKUX TPOIECCOB U SIBIICHUN B
OKpYKarolleu cpere.

- BIMWIAHHUA KOMIIOHCEHTOB JKOCHUCTEM,
AHTPOIIOTCHHBIX H3MEHECHUHU B

IKOCHUCTEMAX CBOCH MECTHOCTH,
KPYroBOpOTa BEIECTB U IMpEeBpaIICHHE

sHeprum B Onocdepe.




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0béM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bua yueOHo# padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOM JUCIUNJIMHBI 66
B TOM 4HcJie B (JopMe NPAKTHYECKOi TOAr0TOBKH 22
B TOM 4HCJIe:
TEOpETHYECKOe 00yUueHne 44
MPAKTUYECKUE 3aHITHUS 16
nabopaTopHbIe 3aHATH 6

IIpomeskyTouHnas arrectanus B popme 1 PepeHIUPOBAHHOTO 3a4eTa




2.2. TemaTn4yecKuii IJIaH U COJePKAHHUE TUCHUILINHBI

HaumeHoBanue Coaep:xanue yueOHOro MaTepuaJia (0CHOBHOE U MPodeccHOHATbHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE Oo0bem | Dopmupyembie
pa3fiesioB U TeM NpaKTHYecKHe 3aHATUS, IPUKJIAIHOI MOAY/Ib (IPH HAJTHYHH) 4acoB KOMIIeTeHIMH
1 2 3 4
Paznea 1. Kitetka — cTpyKTYpHO-QYHKIMOHAJBbHAS eIHHULIA 5KUBOT0 24
Tema 1.1. OcHOBHOe coiepKaHue 2
BuoJsorus kak Teopernyeckoe o0yyeHue: 2
nayka. Oomas Buosorus kak Hayka. CBsi3b OMOJIOTHH C IPYTUMH HayKaM. 3HaYeHHEe OHOIOTHUSCKUX 3HaHU. McTopust GHOIOruy. 2
XapaKTePUCTHKA 3HaueHHUE MUTOJIOTHH [UIsl Pa3BUTHS OMOJIIOTHH M TIO3HAHUSI IPUPOIbl. METOIbI IUTOIOTHH: MUKPOCKOIIHS, OK 02
KHIHH xpomarorpadus, eKTpohope3, METOA MEYCHBIX aTOMOB, AU PepeHIIMANTEHOE ICHTPUPYTUPOBAHUE, KYJIBTYpa
KIJIETOK. YPOBHU opraHuzanuu ouocrucrem. O0Imas XxapakTepruCTHKA JKU3HU, CBOWCTBA JKUBBIX cucteM. [Iporiecchr,
IPOMCXOASIINE B OHOCHCTEMAX.
Tema 1.2. OcHOBHOE cofep;KaHue 4
Buosnornyecku Teoperuyeckoe o0yuyeHnue: 2
BAKHBIC XUMUYIECKHME | X i\ ipqeckuii cocTaB KileTkH. HeopraHnveckue BemecTBa KIETKH, KX OHOJIOTHYECKas pOJib. 2
COCAMHEH U OpraHuyeckue BelecTBa KICTKH.
Buonornueckue nonumepsl. benku. CTpykrypa 1 GyHKINU OEIKOBON MOJEKyIIbl. DepMeHTHI, MPUHIIMIT UX AEHCTBHUS.
VYrnesozpl. buonoruueckue GyHKINHU yTiIeBOAOB. OK 01
Jlumner. O6mumit man crpoenus. ['uapodunsHo-rHIpodhoOHBIE cBOlicTBa. Knaccudukanms aummuaos. OK 02
buonoruueckue GyHKIINH JIAITHIOB. OK 04
AT®. Crpoenne monexynsl ATD. buonornueckue pynkmmun ATO
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel «'mapodunbHO-ruIpodoOHBIE CBOMCTBA JUIHUAOB)
[loaroroBka BapHaHTOB OMBITA, HAOIIOAEHUE N3MEHEHHUS! PACTBOPUMOCTH JIMITM/IOB, 3alI0JHEHHE padoyei TabInIbl,
UHTEpIpeTays HabIr01aeMbIX SBICHUH, (OPMYINPOBAHHE BHIBOJIOB
Tema 1.3. OcHOBHOE colep:KaHne 6
CtpykTypHO- TeopeTuyeckoe o0yuyeHue: 2
byHKIMoHAILHAN Knerounas teopust (T. llIBann, M. Llneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOH KIIETOYHOM 2
OpraHu3anusi KJIeTOK | Teopud. TUIBI KIETOK: dyKapuoTHYecKas 1 mpokapuotruueckasi. OZHOKIETOYHbIE U MHOTOKJICTOUHBIE OPTaHU3MBI.
Crpoenune npokapruoTHyeckoi kieTku. CTpoeHHE dyKaprHOTHIECKOH KIIeTKH. CpaBHUTENbHAS XapaKTePHCTHKA OK 01
KJIETOK DyKaproT (pacTUTENHHON, )KMBOTHON, TPHOHOI) M MpoKapuoT (0aKTepHaIbHOMN). OK 02
TpaHcnopT BeuecTB uepes3 Ia3MaTHYECKy0 MEMOpaHy KJIETKH: MAaCCHUBHBIM M aKTUBHBIN. DHIOUTO3: TMHOLUTO3, OK 04
¢baronuTo3. IK30IUTO3.
Bupycsl 1 GakTepHH: CXOJICTBA U Pa3INIHI.
IIpakTHuecKne 3aHATHSI: 2
ITpaxmuuecxas paboma Nol 2

«KreTka Kak cTpyKTypHasi 1 QYHKIIMOHAIbHAS €JIMHHUIIA BCETO XKHUBOTO»




JlaGopaTopHble 3aHATHS: 2
IIpnobpeTrenue ornpITa IPUMEHEHHUS TEXHUKH MUKPOCKOITUPOBAHHUS TIPH BHITIOJTHEHUH JIA0OPAaTOPHEBIX padoT: 2
Jlabopamopnas paboma Ne2 «CtpoeHne KIICTKH (paCTCHISI, )KUBOTHBIC, TPHOBI) U KJIETOYHBIC BKITIOUCHUS
(kpaxmaJ, KapOTHHOMIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[TonroroBka MUKpOINpENapaToB, HAOIIOJCHNE C TOMOLIBI0 MUKPOCKOIIA, BBISIBICHHE PA3TUUMI MEXy N3y4acMbIMU
0o0bekTamMu, GopMyITHPOBAHKE BEIBOJOB.
Tema 1.4. OcHOBHOE coiep:KaHne 4
CTpyKTypHO- TeopeTnyeckoe o0ydyeHue: 2
byHKUMOHAIbLHBIE Crpoenne XpoMocoM. XpOMOCOMHBIN HA0OP KIETOK, TOMOJIOTHYHBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI, TaryIONAHBIH 2
dakTopbi u nuroionaHeid Habop. Hyknennossie kuciotel. JJHK 1 PHK. Ctpoenne HykienHOBBIX KUCTOT. HykiieoTr ! OK 01
HaC/1e1CTBEHHOCTH KommnemenTapHsle azotucTsie ocHoBanus. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupans.
OK 02
Mecronaxoxaenue u ouonornueckue hynkuuu JJHK. JTHK-s3kcneptusa. Bunst PHK. ®@ynkuun PHK B kinetke
IlpakTH4ecKue 3aHATHS: 2
Ilpaxmuueckas paboma Ne2 2
«HyxenHoBbIe KUCIIOTHI U MX POJIb B KJIETKe». PeleHne TecToBBIX 331aHUi U 3aIloJIHEHHE TaOJIUIIBL.
Tema 1.5. OcHOBHOE coiep:KaHne 2
IIpoueccnl TeopeTnyeckoe o0ydyeHue: 2
MaTpU4HOro cuHre3a | Matpuunsiii cunre3 JJHK — pennukanus. [Ipunnune! perunkanuu JJHK. Mexannsm permukanuu [JHK. Penapanus 2 OK 01
JHK. Peakuuu maTpuuHoro cuHtesa. [ [puHIMI KOMIJIEMEHTAPHOCTU B peakuusax MaTpuyHoro cunresa. JHK u OK 02
reHsl. ['eHeTn4eckuii kof, ero cBoicra. Tpanckpurniwms — MmaTpuuHblil cunte3 PHK. TpaHcnsius u e€ stamsl.
Ycnosust buocuntesa 6enka. Crpoenne T-PHK u kogupoBanue amuHokucaoT. Ponbs pubocom B GnocunTese Oenka
Tema 1.6. OcHoBHOeE corep:kaHne 4
OOmen BeniecTs u Teopernyeckoe o0yuenune: 2
npeBpamnieHue IMousTtue meraboan3Ma. ACCUMIIISLNS U JUCCUMUIISIINAS — IBE CTOPOHBI MeTabonu3ma. Trurel 0OMeHa BEIIECTB:
JHEpPIuM B KJIeTKe aBTOTPOQHEIN U reTepoTPOQHEIA, a3POOHBINH U aHA3POOHBIH. JHEpreTHUecKoe odecreueHre KICTKN: TIPEeBpalieHue 1
AT® B 0OMEHHBIX TpoOIIECCaX. OK 01
ITnactuyeckuit oomMeH. PoTocuHTE3. XEMOCHHTES. OK 02
DHepreTHvecKuii 0OMEH M ero ATaIlbl: TIMKOIH3 U OMOJOrHYeCKOe OKUCIICHHE (KIIETOYHOE JbIXaHue). AHa pOOHBIN
SHEepreTHYecKHii 0OMEeH. AHAa’pOOHBIE OpraHnu3MBbl. bposkeHne, aBTOTpoHBIN 1 reTepOoTPOGHBIN TUII TUTAHUS. 1
AHa3poOHbIe MUKPOOPTraHU3MBbI KaK 00BEKThl OMOTEXHOIOTHH.
IlpakTHYecKkue 3aHATHA: 2
Ipakxmuueckas paboma Ne3 2
«OOMeH BeleCcTB U MPeBpalleHHe JHEPTHH B KIETKE»
Tema 1.7. OcHOBHOe coep:kaHne 2
AKuM3HeHHBI IMKJI TeopeTnyeckoe o0yyeHue: 2
KJIETKH. Kirerounsrit ki, ero nepuonsl. Jlenenue kiaeTku — Muto3. CTaguyd MUTO3a M TIPOUCXOISIITIE TPOTIECCHI. 2 OK 02
Muto3. Meiio3 Kapuokunes u nutokuHes3. buonoruueckoe 3HaueHUE MUTO3A. OK 04

Meiio3 — penykunoHHoe nenenue kietku. Ctaauu Meros3a. Meito3 — ocHOBa 1mojoBoro pasMHoxxenus. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii cMbics Meiiosa.




Pasnes 2. Ctpoenne u GyHKIMH OPraHu3Ma 16
Tema 2.1. Conep:xaHue 2
Crpoenne opranusma | Teopernuyeckoe o0ydeHue: 2
MHoroknerouHsle OpraHu3Mbl. B3auMocBs3b OpraHoB U CHCTEM MHOTOKJIETOYHOTO opranu3ma. ['omeocras OK 01
OpraHM3Ma U ero MojJiep>KaHue B MPOLECCe KUZHEACATEIbHOCTH. OK 02
Txanu u opraHbl pacTeHUH, JKUBOTHBIX, TPHOOB M YeJIOBEKa. 3HAUCHHE OIOPHI, IBIKESHUS, TUTAHUS, TBIXaHHS, OK 04
TPAHCIIOPTA BEIIECTB, BhIICIEHNS, 3aIUThL. 3HAUCHNE TIPOSIBICHHUS Pa3IPAKUMOCTH U PETYISIIAN
Tema 2.2. Conep:xaHue 2
Dopmbl TeopeTnyeckoe o0yvyeHue: 2
pa3sMHOKeHUsl ®DopMBI Pa3MHOKEHHS OPTraHU3MOB. becmosoe u mooBoe pa3sMHOKEHHE. OK 02
OpPraHu3MoB Bbecmonoe pazMHOXXeHUE (ITPOCTOE AeTeHIE HABOE, IIOYKOBaHNE, PA3MHOKEHHUE CITIOPaMH, BETETATHBHOE
pasMHOXKEHUE, pparMeHTaIusl, KIOHUPOBAHUE). 2
ITonoBoe pasmuoxenre. CTpoeHHEe MOJIOBBIX KIETOK.
I'amerorenes y ®uBOTHbIX. CriepMartoreHes u ooreHes. OmiogorBopenue. IlapTeHorenes.
Tema 2.3. OcHOBHOe coiepKaHue 4
Onrorenes pacrenuii, | Teopernueckoe odyuenue: 2
JKMBOTHBIX U [loHsiTve OHTOrEHE3a U ero dTarnbl. DMOPHOTeHE3 KUBOTHBIX M OHTOTCHE3 pacTeHul. [IpsMoe 1 HenpsiMoe pa3BUTHE. 1
JeJIoBeKa PasButne ¢ MmeTamopdo30M y 6€cIi03BOHOYHBIX U TIO3BOHOYHBIX JKHUBOTHBIX. BHOJIOTHYECKOE CTapeHHe U CMEPTh. OK 02
PyOexHbIii KOHTPOJIb Nel 1 OK 04
IIpakTHYecKkue 3aHATHA: 2
Ipaxmuueckas paboma Ned 2
«BrIsgBIIEHUE U OTIMICaHWE TIPU3HAKOB CXOJICTBA 3aPOABIIICH YeIIOBeKa U APYTUX MO3BOHOYHBIX KaK JIOKA3aTEIHCTBO
WX SBOJIIOIIMOHHOTO POJICTBAY
Tema 2.4. OcHOBHOE coiep:KaHne 4
OcHoBBI TeopeTnyeckoe o0ydyeHue: 2
TeHETHKH H I'eHeTnka kKak HayKa O HaCIEeICTBEHHOCTH M M3MEHUYMBOCTH OPTaHU3MOB. 2
3aKOHOMEPHOCTH OcHoBHbIE MeTO/IbI TeHeTUKH. OCHOBHBIE TeHETUYECKIE CUMBOIIBI X TIOHATHUS. JJOMUHAHTHBIE U PEIIECCUBHEIC OK 02
HacJIel0BaHUA npu3Haku. ['omo3uroTa u rereposzurora. Uucras muuus. [ 'ubpuabr. OK 02
NMPHU3HAKOB 3akonsl . Mengens. MoHOrHOpuIHOE, TUTHOPUIHOE, TOJTUTHOPUIAHOE CKpelBanue. [IpaBuIo JOMUHUPOBAHMS. OK 04
I'mnoTe3a 4nCTOTH rameT. AHATM3UPYIOLIEE CKPEIIMBaHUE.
IIpakTH4eckue 3aHATHSA: 2
Ipaxmuueckas paboma Ne5 2
«3akonsl Menpens. CocTaBieHHE CXeM CKPEIIMBAHUSD)
Tema 2.5. OcHOBHOe coep:KaHne 2
Cuenyiennoe TeopeTnyeckoe o0ydyeHue: 2
Hacje10BaHue 3akonsl T. Moprana. CueruieHHOe HaclieJ0BaHEe T€HOB, HAPYIICHNE CIETIICHU. X POMOCOMHAs! TeOpHs OK 01
NPU3HAKOB HACJICJICTBEHHOCTH. 2 OK 02

HaCJ’IC,Z[OBaHI/Ie MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.




Tema 2.6. OcHOBHOE coiep:KaHne 2
3aKOHOMEPHOCTH TeopeTnueckoe o0yuyeHue: 2
U3MEHYNBOCTH W3MeHunBOCTE IPHU3HAKOB. BBl N3MEHUYNBOCTH: HACJIECICTBEHHAs U HEHACIEICTBEHHAsl. B3anmonelicTere 2
TeHOTHIIA U Cpeabl pu opMupoBaHuH (eHoTHNa. KauecTBeHHBIE U KOJTMUECTBEHHBIE TPU3HAKH. OK 01
3aKOH rOMOJIOTHYECKHX PSIOB B HacieacTBeHHOM namenunsocty (H.W. BaBuios). OK 02
MomunduxannonHasi, win GEeHOTUINYECKasi U3MEHUYNBOCTh. POk cpenbl B MOAN(DUKAIIMOHHON H3MEHUYHUBOCTH.
Hopwma peakminn npr3zaaka. XapakTepuCTHKa MOAUGUKAITMOHHON H3MEHIMBOCTH
Hacnencreennas, uian reHOTUIIMYECKast ©3MEHUYMBOCTh. KOMOMHATHBHASL N3MEHUUBOCTD.
MyTanuoHHas ©3MEHYMBOCTb. BUIbI MyTaIuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. I [pninHbBI BOSHUKHOBEHUS
MYyTalui.
Pasnen 3. Teopust 3Bosonun 10
Tema 3.1. UcTopust OcHoBHOe corep:kaHne 2
3BOJIIOLIMOHHOIO Teopernyeckoe o0yyeHue: 2
yueHusi Iepssie aBomrormonasie kKoHNenuu (XK.b. Jlamapk, XK.JI. Brodgdon). 2 OK 02
[Mpeamocbulku BO3HUKHOBEHUS TapBUHU3MA. JBOIOIHOHHAst Teopus Y. JlapBrHa. DBOMIONKMS BUIOB B IPUPO/IE. OK 04
Bopwoa 3a cymectBoBanue. EctecTBeHHBII 0TOOD.
OCHOBHBIE MTOJIOKEHUST CHHTETHIeCKO Teopun dBomroruu (CTI)
Posb 3BOMONIMOHHO# TeoprH B ()OPMHUPOBAHNH HAYYHOW KApTHHEI MHpa
Tema 3.2. OcHOBHOE coiep:KaHne 2
Muxpo3BoJironust TeopeTnyeckoe o0ydyeHue: 2
U MaKpO3BOJIIOLHA MuKpO3BOIOLIUS U MAaKPO3BOJIIOLHUS KaK 3Tallbl H3BOJIIOIMOHHOTrO Ipolecca. [ eHeTnuecKkrue OCHOBBI BOIOLIUH. 1
MyTanuu 1 KOMOMHAIMHN KaK 3J€MEHTAapHbIN YBOJIIOIMOHHBIA MaTtepuai. [lomynamus Kak 3j1eMeHTapHas eIMHALA
3BOJTIOIHH.
Bun u ero xputepuu (npusHaku). Bungoobpa3zoBaHue Kak pe3ysibTaT MUKPO3BOJIOIUH. OK 02
JBwKynme cuiibl M (akTopbl 3BOIOLIUH.
Makpoasomonusi. PopMbl 1 OCHOBHBIE HarlpaBiieHus: MakposBoitonuu (A.H. Cesepuos). Ilytu goctmxenus 1
Omotornveckoro nporpecca: apomopdos, uaroamanTanys, oomas aereHepanys. MeTo sl H3ydeHus
MaKpo3BOIIOLMH. 3aKOH 3apojbiieBoro cxoacTsa (3akon K. bapa). buorenerndeckuii 3axon (3. I'ekkens, .
Mionzep). Obuiye 3aKOHOMEPHOCTH (TIPaBHIIa) 3BOJIIOLIUH
Tema 3.3. OcHOBHOE colep:KaHne 4
Bo3nukHOBEeHUE U TeopeTuyeckoe o0yuyeHue: 2
Pa3sBHMTHE KU3HU HA | ['UmoTe3bl ¥ TEOPUH BOSHUKHOBEHUS JKM3HU Ha 3eMile: KpearmoHN3M, CaMOTIPOU3BOJILHOE (CIIOHTAHHOE) 2
3emue. YCaoKHEHNE | 3apOojK/IeHUE, CTAIIHOHAPHOE COCTOSHUE, TAHCIIEPMHESI, OUOTION3.
OpraHu3aluMm. Hauano opranndeckoii apoitonnu. [TosiBieHrE NEPBBIX KIETOK U UX 3BOIOLUA. ITpOKapHOTHI U yKapHOTHI. OK 02
[IpoucxoxaeHne MHOTOKIETOYHBIX OPTaHM3MOB. BOBHUKHOBEHHE OCHOBHBIX I1APCTB DYKAPHOT. OK 04
OCHOBHBIE YEPTHI IBOJIOLUH PACTUTEIBHOr0 MUpa. OCHOBHBIE YEPThI IBOJIIOLUH KUBOTHOI'O MHUPA
IpakTHuecKne 3aHATHSI: 2
Ipaxmuueckas paboma Ne6 « AHanm3 mporiecca yCI0KHEHHS KUBBIX OPTaHU3MOB B IPOIIECCE DBOTIOIIAMDY 2




Tema 3.4. OcHOBHOE coiep:KaHne 2

IIpoucxoxaenue u TeopeTnyeckoe o0yyeHue: 2

3BOJIIOLNSA YeJ0BeKa | AHTPONOJIOTHUs — HayKa O yenoBeke. CHucTeMaTniecKoe NojIoKeHue YenoBeka. CXOICTBO U OTIMYHSI YEJIOBEKA C 2 OK 02

— aHTpoOMoreHe3 JKUBOTHBIMH. OK 04
OCHOBHBIE CTaIMU AHTPOIIOTeHe3a. JBOJIOIHS COBPEMEHHOTO YeIOBEKa.
Bpewmst u myTu pacceneHus 4enoBeka 1o mianere. IIpucnocobaeHHOCTh YesioBeKa K pa3HbIM yCIOBUSAM CPEIIbL.
UenoBedeckye pachl U UX €ITUHCTBO.

Pa3nes 4. Ixosorus 16

Tema 4.1. OcHoBHOe corep:kaHmne 2

IKoJ0ru4ecKme Teopernyeckoe o0yyeHue: 2

¢bakTopsI U cpebl Cpenpl 00MTaHUS OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3AYIIHAS, IOYBCHHAS, BHYTPHOpraHn3MeHHas1. Pu3nko- 2 OK 01

JKM3HH XHUMUYECKHE 0COOCHHOCTH cpej] o0uTanus opraHu3MoB. [IprcnocoOieHust opraHu3MoB K )KU3HHU B Pa3HbIX Cpe/iax. OK 07
[MousiTre axonorudeckoro pakropa. Kinaccudukanus sxonornveckux dpaxtopos. [Ipasuno munnmymMma 1O. JInbuxa.
3akoH TonepanTHocTH B. Illendopaa

Tema 4.2. OcHOBHOe coiepKaHue 4

Momyasiums, Teoperuueckoe o0yueHnme: 2

coo0uecTna, OKoJoruueckas XxapakTeprucTHKa BU/Ia U TOMYJIAIUN. DKOJOrHuecKas HUIA BUAA. DKOJIOTMYECKUE XapaKTePUCTUKH 2

IKOCHCTEMbI nomyssiiy. CooO1iecTBa 1 dKocucTeMbl. bruonenos u ero ctpykrypa (B.H. Cykaues). CBsizu MeX Ty opraHu3MaMu
B OnoueHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBIL: IPOLYLIEHTHI, KOHCYMEHTHI, pefyleHTsl. KpyroBopor OK 01
BEIIECTB M TIOTOK YHEPTUH B IKOcUCTEME. Tpoduueckne ypOBHHU. OK 02
AHTpOIIOTeHHbIE IKOCUCTEMBI. ArposkocucTeMbl. OTINYMS arpOIKOCHCTEM OT OHOTeOLIEHO30B. OK 07
IIpakTH4yecKue 3aHATHS: 2
Ipaxmuuecxas paboma Ne7 2
«CocTaBneHne cxeMm Iepeadn BEIIECTB U SHEPTHH 110 IIETISIM A TaHUSD)
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 MIEPEHOCY BELIECTBA U SHEPIHH B IKOCHUCTEMAX C
cocTaBJieHHE TpopUUeCKUX Lenel 1 MupamMul OHOMacchl M SHEPTUH.

Tema 4.3. Buocdepa - | OcCHOBHOe coiepraHue 4

rjaodajabHas TeopeTuyeckoe o0yyeHue: 2

JKO0JIOrHYeCcKas Buocdepa — xuBas odonouka 3eminn. Pazsutue npencrasnennit o buocepe B tpyaax B.W. Bepnanckoro. O6nactu 2

cucremMa ounocdepsl u e€ coctan. XKusoe BemecTBo OHochepsl U ero GyHKUUH. 3aKOHOMEPHOCTH CYLIECTBOBaHUS OHOCHEPHI.
OcobenHocTH Orocdepsl Kak TI00aIbHOM dKocucTeMBbl. JlnHaMu4yeckoe paBHOBecHe B Onocdepe. PutMudaHOCTH OK 01
SIBJICHHUI B Onocdepe. OK 02
KpyroBopoTs! BemmecTs 1 OMOreOXUMUYECKUE LIUKIIBI. OK 07

I'moGapHBIE 9KOIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH U IyTH UX PELICHUs. AHTPOIIOTeHHBIE BO3/IEHCTBUS Ha
ounocdepy. 3arpsi3HEHUS KaKk BHJ] aHTPOTIOTEHHOTO BO3ACHUCTBHYS (Xumuneckoe, usuueckoe, buonozuieckoe,
0mx00bl HPOU3BOOCMEA U NOmpebeHus). AHTPOIIOTEHHBIE BO3IeHCTBUS Ha aTMocdepy. BosneiicTBus Ha
ruapochepy (3aepsasnerus u ux ucmouruxy, ucmoujerus 600). Bozneiicteus Ha utochepy (deespadayus nougul,
8030elicmeue Ha 2opHble nopooa, Hedpa). AHTPOTIOTEHHBIC BO3ICHCTBHS Ha OHOTHUYECKHE COOOIEeCTRa (eca u
pacmumenvhvle CO0OWECmaa, HCUGOMHBLIL MUD)




JlabopaTopHbIe paGoThI:

Jlabopamophas paboma Ne3 «Bnusiare abnoTHIeCKUX (PaKTOPOB HA YeIOBeKa (HU3KUE M BEICOKHE TEMIIEPATYPHI)»
W3ydenre MeXaHM3MOB aJIalTAIlA OPTaHNU3Ma YeJIOBEKa K HU3KMM U BBICOKUM TEMIIepaTypaM U 00bSICHEHHE
MOJTyYEHHBIX PE3yJIbTATOB U (hOPMYITUPOBAHKE BHIBOJIOB (TMCHMEHHO) C UCIIOIh30BAHUEM HAYYHBIX ITOHSITHIA,
TEOpUH M 3aKOHOB

*B Tom 4uncie npodeccHoOHATbHO-0PMEHTHPOBAHHOE COeP:KaAHUE J1a00PATOPHOIO 3aHATHS

B kauectBe TPUITEPOB CHUKAKOIIUX pa6OTOCHOCO6HOCTL HCIIOJIB30BATDh YCJIOBHA OCYIICCTBICHUA
HpO(bGCCPIOHﬂJ'H;HOfI ACATCIIbHOCTH! IIYM, TCMIICPATYpPA4, (1)I/I3I/IIICCKa$I Harpyska v T.4.

OK 01
OK 02
OK 07

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHME (Coep:KaHNEe NPUKJIATHOTO MOTYJINA)

Pazgen 5. Buojiorus B :KU3HHA

Tema 5.1.
BuorexHnoJsoruu B
JKM3HHU KAXKI0I0

OcHOBHOe coliepKaHue

N

TeopeaneCRoe oﬁyqeﬂne:

buorexHonorus kak HayKa 1 IIpOrU3BOACTBO. OcHOBHBIE HalpaBJICHUA COBpCMeHHOﬁ 6I/IOTCXHOJ'IOFI/H/I. MCTOILI)I
onorexHonmorud. OOBEKTHl OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTUIYECKHX U TeHETHIECKUX SKCIIEPHIMEHTOB.
[IpaBua norcka u aHau3a OMOIKOIOTHIECKON HH(HOPMAIIH U3 Pa3IMIHBIX HCTOYHUKOB (HaydHAs U y4eOHO-
Hay4Has JINTeparypa, CpeJcTBa MaccoBoil nHpopmalun, ceth IHTEpHET U Ipyrue)

l'[paRanecmle SAHATHUA:

Ipaxmuuecxasn paboma Ne§ «bBHOTEXHOIOTHS B )KU3HU U TEXHHUKE

Keificol Ha aHanu3 HHPOPMALMH O HAYYHBIX JOCTIKEHHUSIX B 00JIaCTH F€HETUYECKUX TEXHOJIOTUH, KIIETOUHON
WH)KEHEPUH, TTHIICBBIX OMOTEXHOJIOTHIA. 3aIInTa Kelca: mpeicTaBIeHUe Pe3yIbTaTOB pEIIeHHs KEHCOB
(BBICTYIIJIEHHE C IPE3CHTAIEeH)

*B ToM 4uciie npohecCHOHAIbHO-OPMEHTUPOBAHHOE COJIeP:KaHUe MPAKTHYECKOT 0 3aHTUS
Tewma 5.1 oOsi3aTenpHa A1 U3YYEHUS CTYICHTAMU BCEX MPOQecCcHil/CrienaibHOCTEN.

OK -1
OK -2
OK - 4

Tema 5.2.
buorexuoJioruu u
TeXHHYECKHE
CHCTEMBI

OcHOBHOE COACPKaHuC

TeopeaneCKoe oﬁyqune:

buonnka u OHOMHKEHEpHsI Kak HampaBlieHHs OHOJIOrMM W KuOepHeTHKH. Paccmorpenue ocobGeHHOCTEH
MOpGO(PU3NOIOTHYECKON OpPTraHU3aliy XKHUBBIX OPraHU3MOB M HMX HCIOJNB30BaHMA Ul CO3JaHHS COBEPILEHHBIX
TEXHUYECKUX CHUCTEM M YCTPOMCTB MO aHAJIOTUH C )KUBBIMU cucTeMamu. [[pHHINIIBI 1 TPUMepBl NCTIOB30BAHUS B
XO3IHCTBEHHON AEATENILHOCTH JII0JIei MOphO(YHKIIMOHATIBHBIX YepT OpPraHu3allii PACTEHUH M )KMBOTHBIX.

OK -1
OK-2
OK -4

PyOe:xxHbIll KOHTPOJIb Ne2

—

IIpomexyTounas arrecTanus (1npdepennpoBaHHbIN 3a4eT)

Bcero:

66




3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. TpeOoBaHus K MATEePHAJIBbHO-TEXHHYECKOMY 00ecre4YeHU 0
JUis peanuzanuu IpOrpaMMbl JAUCUUIUIMHBL JTOJDKHBI OBITH IPEIYCMOTPEHBI CIEAYIOLINE
crieliManbHble IOMeNleHus: kKabuHet «bruonorumy».

OcHamenue ka0uHera o000pyI0BaHUeM: MeOenb, JOCKAa, MeEN, HarlsAIHbIC MOCOOHS
(KOMILIEKTHI Y4eOHBIX TaOIUIL, IIJIAKATOB),

TexHuyeckHMH cpeAcTBAMHM O0y4YeHHUsI: KOMIBIOTED C YCTPOWCTBaMU BOCHPOM3BEICHUS
3BYyKa, IPUHTEP, MYIbTUMEIUATIPOEKTOP C IKPAHOM.

Jlaboparopus, OCHamIeHHas OOOPYIOBAaHHWEM JUIsi TMPOBEICHUS 3aHATUNA: MHUKPOCKOIIHI,
CEKyH/IOMEpP, TOHOMETp, JaboparopHas mocyaa (MpoOUpPKH, MOACTABKH I IPOOUPOK, MUHIETHI,
MECOK, CTYNKH C T[IeCTUKAMHU, MPEIMETHbIE U TMOKPOBHBIE CTEKJA, CTEKISHHBIC MaJl04KH,
npenapoBalibHBIC UTJIbI, GUIbTpOBaIbHAS OyMara (candeTku), CTaKaHbl) THIIEPTOHUYECKHI PACTBOP
xyopuna Hatpusi, 3%-HbIii pacTBOp MEPOKCHAA BOAOPOJA, PAcTBOp Hojaa B HOOUCTOM Kaluu,
[JIMLEPHUH, KITyOHU KapTodeis, TUCT 3JI0AeH KaHAICKOU, M0/ psOUHBI OOBIKHOBEHHOH (psIOUHBI WK
TOMATa), JIYK per4aThiii, pa3BEJICHHBIC B BOJIC IPONOKHU;

3.2. UuopmanmoHHoe o0ecnieyeHne peain3auuu NporpaMmbl

Ilepeyennb pexoMeHayeMbIX yueOHbIX U31aHuil, IHTepHeT-pecypcoB, 10OJHUTEIbHOM
JUTEPaTypbl

OcHoOBHBIE 3JIEKTPOHHbIE U3IAHUSA:

1. Buomorus. 10-11 xmacc (yrryOJieHHBI ypOBEHB): YYEOHHK [JISI CpPEAHEr0o OOIIero
obpa3zoBanus / B. H. Speirun [u ap.]; nox obmeit penakuueii B. H. Speiruna. — 2-e uzn. —
Mocksa: U3znarennctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocemienue). — ISBN 978-
5-534-15630-0. — Texkcrt: snexTpoHHsIii / Obpa3zoBaTenbHas maatdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/509241

2. Haxaesa, B. . buonorus: reneruka. [Ipaktuyeckuit kypc: yuebHOE OcoOHe Al CPeTHEro
npodeccuonansHoro oopaszosanus / B. M. Haxaea. — 2-e u3zn., nepepa0. u gon. — Mockaa:
MznarensctBo FOpaiit, 2019. — 276 ¢. — (ITpodeccronansroe oopazoBanue). — ISBN 978-
5-534-07034-7. — Texkcrt: anextponuslii / DBC KOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/441847

3. OOyxoB, . K. buomorusa: KJIeTKM U TKaHU: ydeOHOe mocolOue [Uisl CpeaHero

npodeccuonaabHoro oopazosanus / 1. K. O6yxos, B. H. Kupunenkosa. — 3-e u3za., nepepa0.
u gon. — MockBa: MznarensctBo HOpaiir, 2022. — 358 c¢. — (IIpodeccuonansHoe
oOpa3zoBanue). — ISBN 978-5-534-07499-4. — Tekct: anexkTpoHHsblii // OOpa3oBarenbHas
iatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/494034

4. buonorus: yueOHUK U MPAKTUKYM JAJIs cpeHero npodeccuonanbHoro oopasosanus / B. H.

Apsirun [u np.]; nox penakuuei B. H. Speiruna. — 2-e usa. — Mocksa: M3parenscTBo
FOpaiir, 2022. — 378 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-09603-
3. — Texct: snexkrponnsnii // ObOpazoBatenbHas minatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661
JlonotHUTEIbHbIE UCTOYHUKH
1. Tetinop . buonorus: 8 3 . T. 1 / JI. Teitnop, H. I'pun, V. Crayt; nox pen.P. Conepa ; mep.
3-ro anrn. u3a. — l4-e uza. —M. : Jlaboparopust 3Hanwmii, 2022 — 454 c.
2. TlaBnoma, E. M. Dxonorusi: y4eOHUK W TPAKTUKYM ISl CPEIHEro MpOQeCCHOHATHHOTO
obpazoBanus / E. U. [1aBnosa, B. K. HoBukoB. — Mocksa: U3narensctBo IOpaiit, 2022, —
190 c.


https://urait.ru/bcode/509241
https://www.biblio-online.ru/bcode/441847
https://www.biblio-online.ru/bcode/441847
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

Epemuenko, O. 3. buonorus: yduenue o Ouocdepe: ydeOHOe mOcoOHe i CPEAHETO
npodeccuonansHoro obpazosanus / O. 3. Epemuenko. — 3-e usn., mepepad. u jom. —
Mocksa: U3natensctBo FOpaiit, 2022. — 236 c.

. bmunos, JI. H. Dxonorus: yuebHOoe mnocobue UIsi CpeaHero NpoQecCHOHATBHOTO
obpazosanus / JI. H. biunos, B. B. ITonskora, A. B. Cemenua ; mon obmieit penakmueit JI. H.
binnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

bproxanp, @. ®. [IpomeinuienHast sxkonorus: yueonuk / @.®. bproxans, M.B. I'padkuna, E.E.
CnobusakoBa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

Hecmenosa, H. H. DKOJIOTHSI 4YeJOBEeKa: YYEeOHWK W TPAKTHKYM JJIs CpPEIHEro

npodeccuonansHoro oopaszosanust / H. H. HecmenoBa. — Mocksa: M3natensctBo FOpaiir,
2022. — 157 c.



4. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHMS YUYEFHOM JUCIUILINHBI

KoHTpoib W oOLleHKa pe3ylbTaTOB OCBOCHHS 0O0I1e00pa30BaTENbHON AMCHUIUINHBI
PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIC PE3YJIbTaThl, HapaBiIeHHbIE HA ()OPMHUPOBAHUE OOIUX U
npodeCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro MaTepHara.

Oomas Pazngen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTEeHI U

Pazpnen 1. Knerka — KonTponbras pabota
CTPYKTYpPHO- «MoJteKynsIpHBI YPOBEHb
(GyHKUHOHAIbLHAS €IHHHIA OPraHU3aLU KUBOTOH
JKMBOI0

OK 02 buonorus kak Hayka. O6rmias 3amnoHeHne Ta0IUIbI C OIMUCAHUEM
XapaKTEePUCTHKA KHU3HU METO/10B MUKPOCKOIIMPOBAHHUS C UX

JIOCTOMHCTBAaMHU U HEJOCTATKAMHM.
3anonHenue Tabauipl «Bkiaa y4eHbIx
B pa3BUTHE OMOJIOTHUN»

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJICTBA U PA3JIMYMI )KUBOT'O U HE

JKUBOTO
OK 01 CrpykrypHo-(pyHKIIMOHANbHAS  |OlieHMBaeMas JUCKYCCHUsI 10 BOITPOCaM
OK 02 OpraHu3aIMs KJIETOK JIEKLIUN

OK 04 Pa3paboTka MEHTaIbHON KapThI 110

KJIaccu(UKaUKU KJIETOK U UX CTPOCHUIO
Ha MPO- U AYKaApUOTHUUYECKUX U 10
[JapCcTBaM B MUHM I'pyIIax
BoinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KIeTkH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUS (KpaxMmai, KapOTHHOUIBI,
XJIOPOTIIIACThI, XPOMOIIIIACTHI )»
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
MIO/AITOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX

MperoiaBaTesieM
OK 01 CtpykTypHO-(yHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIpOC
OK 02 (aKTOpPBI HACIIEACTBEHHOCTH Pa3paGotka rioccapus

Pemenue 3agau Ha onpeneneHne
IIOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykieotunos JJHK

OK 02 OOMeH BelecTB 1 @poHTATBHBIN OIIPOC
IpEBPAILCHUE DHEPTHH B KJIETKE | 3aIIOJTHEHUE CPABHUTEIBHOMN TaOIHIIbI
XapaKTEPUCTUK TUTIOB OOMEHa

BEILIECTB
OK 02 JKW3HEHHBIN UK KJIETKH. OO6cyx1eHre o BOIpocam JIEKIUH
OK 04 Muro3. Meiios Pa3paboTKa JEHTHl BpEMEHH

KHU3HCHHOI'O MKJIa




Pazpnen 2. Ctpoenne u
(GyHKkuuM opranusma

KonTtponsHas padora “Ctpoenue u
GbyHKIMH opranu3Ma’

OK 02
OK 04

Crpoenue opranusma

OnenuBaemas 1UCKyccus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPIaHOB
OpraHu3MOB (pacTeHUs, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEpPUCTUKON
ux QyHKIUHA

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaATBHBINA OITPOC

3anonHeHne TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHui, )KUBOTHBIX
U YyeJIoBeKa

Pa3paboTka JeHTbl BpeMEHU C
XapaKTEPUCTUKOM ITAlOB OHTOTEHE3a
OTACJILHOM T'PYIION )KUBOTHBIX U
YeJI0BEeKa M0 MUKPOTPYIIIam
Tect/onpoc

CocraBneHue )KU3HEHHBIX IIUKIJIOB
pacTeHuil o oTaenam (MOXOBUIHBIE,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, TU-, IOJIUTUOPUIHOM U
AHAIM3UPYIOLIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEILIBaHUs

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIe/ICTBEHHBIX TPU3HAKOB NIPU
CIIETIJICHHOM HaCJIeJIOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpEeLBaHMS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3aga4 Ha onpeneneHne Tua
MyTalyy IIpU epeaaye
HAaACJICACTBECHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXCM
CKpeILIUBaHUsI

Pazpnen 3. Teopus 3BoI0NNH

Konrponsnas pabdora “Teopernueckue
ACIEKTHI HBOJIFOIUY )KM3HU Ha 3emuie”

OK 02
OK 04

Hctopust 3BOTIOIIMOHHOTO
y4deHus1. MUKpOIBOIIOLMSA

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus TepMHUHOB
Pa3paboTka JeHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHHUS




OK 02 MakposBontonus. OnenuBaemas TUCKyCCHS:
OK 04 BO3HUKHOBEHUE U Pa3BUTHE HCMOJIb30BAHUE apTyMEHTOB,
JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOIOTUU U

CUMBOJIMKH IS TOKA3aTEeIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII
Pa3paboTka n1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTBI BpeMEHU
IPOUCXOXKICHUS YeIOBEKa

Pa3gen 4. Dxosnorus

OK 01 Dkonornyeckue HakTopsl U TecT 1O IKOJIOTHUECKUM (PaKTOpaM U

OK 02 Cpebl )KU3HU cpeaaM KU3HU OPTraHU3MOB

OK 07

OK 01 [Momynsius, cooOuiecTna, CocraBneHue cxem KpyroBopora

OK 02 9KOCHCTEMBI BEIL[ECTB, HCIIOJIb3Ysl MaTEPHAIIBI

OK 07 JCKIIUU
Pemenne npakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 33JaHUI M0 IEPEHOCY
BEIIECTBA U YHEPTUH B IKOCHUCTEMAX C
cocTaBlieHHE TPOPHUUECKHX Ienel u
nupaMu]; 6MoMacchl U SHEPTUU

OK 01 buocdepa - rmodanbHas OueHuBaemasi JUCKyCCHs

OK 02 9KOJIOTMYECKas CUCTEMA Tect

OK 07

OK 01 BiustHre aHTpOnOreHHbIX Tect

OK 02 dakTopos Ha Guochepy I[TpakTuueckas padora “OTX0bI

OK 04 IPOM3BOICTBA”

OK 07

OK 02 Bnusaue conuanpHO- OueHnBaemasi IUCKyCCHS

OK 04 3KOJOTHYCCKHUX q)aKTOPOB Ha Brinosninenue na6opaTopH0171 pa6OTBI Ha

OK 07 3/10pOBbE YeNOBeKa BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusnue abuotrueckux GpakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temrneparypsl)"”

Pasnen 5. buosiorus B :xku3Hu  |3amura Kelca: IpeacTaBIeHNE

pE3YyJIBTaTOB PELICHUS KEWCOB
(BBICTYIUIEHHE C TIPE3ECHTAINEN )

OK 01 buoTexHonoruu B )XKU3HU BrinosniHeHue keiica Ha aHAIIN3

OK 02 Ka)KJI0T0 nH(pOpPMAIMK O HAYYHBIX JOCTHKEHHIX

OK 04 B 00JIACTH T'€HETUYECKHUX TEXHOIOTHI,

KJICTOYHOM WHKXEHEPUH, MUIIEBBIX
OMOTEXHOIOTHH (IO rpymnmIam),
MPEJCTAaBICHUE PE3YIbTaTOB PELICHUS
KEHUCOB




OK 01

[TpomeIneHHass OMOTEXHOIOTUS

BrinmonHenue kelica Ha aHaiIu3

OK 02 uH(pOpMaLUY O pa3BUTUHU

OK 04 MPOMBIIIIIICHHOW OMOTEXHOJIOTHH (TI0
rpynmnam), npeacTaBieHue pe3yJbTaToB
pelIeHHS KeCOB

OK 01 CouunanbHO-3THYECKHUE acleKThl |BolnonHeHune kelica Ha aHaIHu3

OK 02 OMOTEeXHOJIOrui uHpOpMaIMu 06 ITUIECKUX aCTIEeKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBieHue pe3yJbTaToB
pellIeHHS KeCoB

OK 01 buorexnosnoruu u rexuuueckue |BrinosiHEHUE Keiica Ha aHAIN3

OK 02 CHUCTEMBI UH(OPMAIMU O Pa3BUTHS

OK 04

OMOTEXHOJIOTHI ¢ MPUMEHEHHUEM
TEXHUYECKUX CUCTEM (10 TPyIIIam),
MIpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KeicoB




