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1. IIOSICHATEJIBHASL 3ATIMCKA

[Tporpamma obimeoGpazoBaTenbHOH yyeOHoH qucHHIUMEEL «BHOIOrHa» NpeaHasHaYeHa Al
A3ydeHHs: MCTOPHH B TpPOQecCHOHANBHBIX 00pa3oBaTENIbHBIX OPraHy3allisiX, PeaH3YIOIIMX
06pazoBaTeNbHyI0 NPOTPaMMy CpefiHero odmero obpasopaHus B NpeAenaX OCBOSHHs OCHOBHOMH
npodeccrnonansHoi obpasosarensroil nporpammel CIIO (OIIOII CIIO) ma 6aze OCHOBRHOIO
ob1ero 06pa3oBaHus P IOATOTOBKE CIICIIMATIMCTOB CPEAHETO 3BEHA.

IIporpamMma paspaboTaHa Ha ocHoBe Tpebosamuii ®I'OC cpemmero obmero o0pa3oBaHus,
IPERBABISIEMBIX K CTPYKTYPE, CONEPIKAHHIO H PE3YNbTATaM OCBOCHMs y4eOHOM AMCLMIUIMHBL
«BHONIOTHAY, B COOTBETCTBHH ¢ PexOMEHNAUMIMH II0 OPTaHH3ANUM ITONYYCHHS CPEIHEro
obmero ofpazopaHus B Ipeleilax OCBOeHHS 00pa30BaTeNbHBIX IPOIPaMM  CpEIHEro
npoecCHOHANLHOT0 00pasoBanus Ha 0ase OCHOBHOroO oOIIero o6pa3oBaHMs ¢ YYETOM
IlpumepHO# OCHOBHOH 00pa3oBaTeNbHOM INPOrpaMMBbl  CpenHEro obmero obpasoBanyus,
yTBepIKAeHHOH COBETOM TIO OLEHKE COAECPKAHHSA H KadecTBa IPHMEPHBIX pabOUMX IpOrpamMM
00111e06pa30BATEILHOTO U CONUANBHO-TYMaHUTAPHOIO IUKIOB CPENHEro NMpO(ECCHOHAIBHOTO
obpazosarus (mporoxon Ne 14 ot «30» noabpa 2022 r., Mocksa MPIIO 2022).

IIporpaMMa MOJXKET HMCIIONB30BATECS JPYIHMH NpodecCHOHANBHBEIME —00pa3oBaTe/IbHBIMU
OpraHu3alUsaMH, pEAM3YIOIMMH  0o0pa3oBaTeibHyl0  IporpaMMy — cpemHero  obuiero
o0pasoBanus B Ipedenax OCBOSHHS OCHOBHOH npodeccuonansHoldl obpasoBarenbHoit
nporpammbl CITO nHa 6aze ocHOBHOro o6mero o6pa3oBaHMf; IPOrpPaMMEl HOATOTOBKH
crenpanucToB cpepuero 3sena (IITICC3).

2. OBIIASI XAPAKTEPUCTHKA YYEBHON TUCIIATIIAHBI «BUOJIOT WSy

Buonorus -— cHCTeMa HayK, M3YYalOIL@s BCE AacleKThl JKH3HH, HA BCEX YPOBHIX
OpraHM3alliM JKMBOTO, HaduHAs C MONEKYJIPHOTO H 3aKaH4duBas OuocdepHbM. OOBEKTaMH
H3y4YeHHs1 OMOJIOTHH SBJSIOTCS JKMBBIE OPraHM3MEI, UX CTPOCHME M JKH3HENEATebHOCTh, HX
MHOT000pa3ue, NPOUCXMKICHNE, DBOIIONUS U PACTIpEICICHHE JKUBBIX OPTaHA3MOB Ha 3eMIe.

OObmas OHOMOrys M3y4aeT 3aKOHBL HCTOPHYECKOr0 M MHJURUIYANLHOTO Pa3BHTHS
OpraHM3MOB, OOLIME 3aKOHBl JKH3HH U T€ OCODEHHOCTH, KOTODHIE XapaKTepPHBI IS BCEX
BHAOBMBBIX CYLICCTB HA NIAHETE, a TAIOKE HX B3aMMOICHCTBHE C OKPYKAIOIIEH CPENOH.

Bromorus, TakuM o0Opa3oM, sIBIIETCS OZHOH K3 OCHOBOIONATAIOIIHX HAYK O JKH3HH, @
BlIaAcHHE OHOIOTHIECKUMM 3HAHUSAMY — OZHAM M3 HEOOXOQUMBIX YCIOBHH COXpaHCHUS KU3HH
Ha IUTaHETe.

OcHOBY conepXaHud Y4eOHOH IUCHUIUIMHEL «BHONOrUA» COCTABASIOT CIERYIONIHE
BEAYIIHE HACH. OTIHIUTECHBHEIE NPHU3HAKHE JKHBOH HPHPOIBI, €€ YPOBHEBAS OPraHH3AHA H
IBOJIIOLHSA. B COOTBETCTBUU ¢ HMMH BHIIENEHE! CONCPIKATEIbHBIC JTHHUM: OHOJIOTHS KaK HAyKa;
OHONOTMYECKHE 3aK0OHOMEPHOCTH; METOIBI HAYYHOTO NO3HAHUS; XIIETKA, Oprad#3mM; IOy AU,
BHJI; 9KOCHCTEME! (B TOM yucie 6uocdepa).

Conepxanpe y4eOHOH IMCHHINIHHLI HampaBieHO Ha TONTOTOBKY OOyHaroumxca K
PEIIEHMIO BKHERIIHX 3a/a4, CTOAIMNX Nepesi OHOIIOTHYECKOH HayKoH, — IO paluOHAIBHOMY
TIPUPONOIIONE30BAHMIO, OXPaHe OKpY Kaioniel cpeisl M 340pOBhS MoaeH.

B npodeccrnoHaIbHEIX 00pa3oBaTe/IbHEIX OPTaHH3ALMIX, PEATH3YIOMX 00pasoBaTEIBbHYIO
nporpaMMmy cpenHero obmero obpasoranmst B npenenax ocoerus OIIOII CIIO na 6ase
OCHOBHOr0 00Imiero o6pasoBaHud, u3yueHHe y4eOHOH MUCHHINMHEI «BHOJOTHSI» HMEET CBOM
0cOOEHHOCTH B 3aBHCHMOCTH 0T npodmii npodeccHoHanbHOr0o 06pasoBaHus, Gasupyercs: Ha
3HAHHSX O0YJaroOIuXcsl, MOIYIEHHBIX NPH H3y4eHUH OHONOTHH, XuMun, UKy, reorpaduu B
OCHOBHOH LIKOJIE.

Ipu ocsoernnu unpodeccuit CIIO u crnenuansdocrelt CIIO TexHH4Yeckoro mpoduis
rnpodeccCHOHANLHOTO 00pazoBanus 0HoJOrHS M3y4aeTcs Ha 6azoBoM ypoeHe ®I'OC cpemuero
obmwero obpaszopanus, npu ocsoeHmE mpodeccmit ClIIO wu  cmemmansmocredt  CIIO
€CTeCTBEHHOHAYTHOTO Ipodriist ipodeCCHOHANBEHOrO 00pa3oBaHus OHONOrUs H3yyaeTes Oonee
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yraybIeHHo, KaK mpoduisHas ydebHas (HCIUILINEA, YIUTHBAIOMAS CIENUPHUKY OCBAHBACMBIX
npodeccuit HIX cHenualbHOCTeH. 3TO BRIPAXAETCS B COACPKAHUH OOYYEHMS, KOIMYECTBE
YacOB, BEIIEIIIEMBIX Ha H3YyUCHHE OTHENIBHBIX TeM yueOHOR JUCIHMIINIMHEL, TTyOUHE HX OCBOGHH
o0yqarolMMHUCs, O0BEME M XapakTepe INPaKTHYESCKHUX 3aHATHH, IOEMOHCTpaumui, BHIax
BHEAYJIMTOPHON CaMOCTOSITENLHOH paboTh CTYIEHTOB U T.II.

Ilpu ocBoenmyt crenuanpcHocreit CIIO rymamuraproro mpodmins npodeccroHaILHOTO
obpasopanus Ouwonorus H3ydaercd B paMKax yueOHOH aucHMIumEsl «EcTecTBO3HaHME»
obg3aTenpHol mpepMerHoit obnactH «EctectBenmnle Hayku» ®I'OC cpemnero ofimero
o0pasoRaHusl.

Ilpu orbope comepxanus yd4eOHOH  AHCUMIUIMHE  «BHONOTHSA»  HCHONB30BaH
KYJIBTYPOCOOOpasHEIi MOIX0MA, B COOTBETCTBHM ¢ KOTOPHIM OOYdHaromuecs HOJDKHEI YCBOMTE
3HaHMS H YMEHMs, HeoOxomumble Juia (GopMupoBaHHA oOmeH KyHIBTYpEI, ONpeaesoneH
aJICKBATHOE IIOBEJEHHE YEIOBEKa B OKpYIXKAIOUIeH cpene, BOCTpeOOBAaHHBIE B JKM3HH M B
[PAKTHYICCKOM JeATEIbHOCTH. ‘

Ocofoe BHUMAHHE YIECNEHO SKOJOTHYECKOMY 00pa30OBaHUIO U BOCIIATAHHIO 00yYatomuxcs,
(GOpMHPOBaHWI®O y HHMX 3HAHME O COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHE MHpa,
LEHHOCTHBIX OPHEHTAIMI, YTO CRH/ETENLCTBYET O I'YMaHH3aIH OHONIOTHYECKOr0 00pa3oBaHu.

Coueprxanue yueOHOH NUCLMIUIMHBI IpefycMaTpuBaeT (OPMHpPOBaHHE Y 00yYaroIuXcs
o0lleHayy#bIX 3HAHMWHA, YMEHHHA M HABBHIKOB, YHHUBCPCANLHEIX CHOCODOB MAEATENBHOCTH H
KIFOYEBBIX KOMIIETSHIMH, BKIXOYAIOIMX YMEHHE CpaBHUBATH OHONOTHYECKHE OOBEKTHI,
aHAJIM3UPOBATh, OIlEHHBAaTE X 0000IaTe MONYUCHHBIE CBEACHUS, YMETh HAXOAHTb H
HCIIOJNIB30BATE HE(OPMAIIMIO H3 Pa3IUIHBIX UCTOUHUKOB.

Heorpemnemoit  wacThio  00pa3oBaTeNBHOIO — Ipouecca  ABJAMIOTCS  BBIIONHEHHUE
obyuaromuMucss  MPaKTHYECKMX  3aMaHuil, HHIMBHAYAJNHHEIX  IPOEKTOB, IOATOTOBKA
pedepaToB(IOKIANOB).

Hsyuenne obmeobpasorarensholf y4uebHoi amucnumnmuel «BHOmOrMg» 3aBepluaetcs
nogpegeHdeM HTOroR B (opme aubdepeHNEPOBaHHOIO 3ayeTa MM JK3aMeHa B paMKax
TIPOMEXKYTOYHOH arrecranuu cryAeHToB B nponecce ocsoerust OIIOIT CIIO ¢ nonyueruem
cpenuero oburero obpazosanns (IITICC3).

3. CTPYKTYPA U COJAEPXKAHUE YUEBHOM NUCHANIHHEI
3.1 Mecro JMCIUILIHHLI B CTPYKTYpe 00pazoBaTeasHoi nporpammer CIIO

O6meobpasoBatenphas aucuumuiHa «bHomorus» gBngercs 0043aTeIBHONR YacThIO
0011e00pa3oBaTeNbHOrO HEKIa 00pa30BaTeNbHON HmporpaMMsl B coOTBeTCTBHH ¢ @I'OC mo
CIICITHATIBHOCTH:

25.02.01. «Texuuyeckas IKCILIYyaTALHA JIETATCIBHBIX alNAPATOB M ABUraTeJIei
3.2. Ilean ocBoeHust ydeOHoH JMCHUNIHHLL « BHOJIOTHDY:

Hens: dopmupoBanue y CTYACHTOB IPEACTABICHHS O CTPYKTYPHO-(GYHKIHOHAIBHOH
OPraH#3alMM JXUBBEIX CHUCTEM DPA3HOr0 paHra KaK OCHOBHI NPHHATHS peleHUH B OTHOIICHHH
00BEKTOB XKHUBOH NPUPOIHI H B IPOU3ROICTBEHHBIX CUTYALHIX.

3anauu:

1) chopmMupoBaTh NOHHMAHKE CTPOSHHS, MHOT000pasHsI U OCOOCHHOCTEH JKUBBIX CHCTEM
pasHOro YpOBHS OpraHH3alliH, 3aKOHOMEPHOCTEH NpoTeKaHHs OHOJOrHYECKHX NpOIECCOB H



SBNCHHK B OKpy)XaromeH cpelle, LEIOCTHOH HAay4yHOH KapTWHBI MHpa, B3aUMOCBA3H H
B3aMMO33BHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh YMEHHS OIPEIEIHITh JKHBBIE 00BEKTH B IPUPOLC; NPOBOXUTL HAOIIONCHKS 32
SKOCHCTEMaMHM  JUI1  BBIABICHUS  CGCTECTBCHHBEIX M AHTPONOICHHBIX  HM3MEHEHMH,
HHTEPIPETHPOBATE Pe3yJIbTATH HAOMIONCHUI;

3) chopMUpOBATE HABEIKM IPOBEHCHHS NPOCTEHIIMX OHOTIOrMYECKHX IKCIEPUMEHTAIBHEIX
Hccnenopanuit ¢ cobmiomenmeM npasun  OesomacHoro obpameHus ¢ oO0BeKTaMH  H
o60opyIORaHUEM

4) pa3sBUTH YMEHHS HCLONB30BaTh HMHPOPMANMI0 OHOJOIHYECKOIO XapakTepa M3
Pa3IMYHBIX HCTOYHMKOB;

5) chopMHpOBaTH YMEHHS IPOTHO3HPOBATH IOCHEACTBHS CBOGH [AEATENBHOCTH II0
OTHOINEHHIO K OKpyXKarouieit cpene, cOOCTBEHHOMY 3I0DOBBIO; 000CHOBEIBATE U COOIIONATH
MepHBI MpoQHUIaKTHKH 3ab0NeBaHHii.

6) chopmMHpoOBaTH NOHHMAHHE 3HAUYMMOCTH HJOCTHDKGHHH OHonormueckod Haykd H
TEXHOJOIHH B TPAKTHYECKOH JESTENLHOCTH YeIOBEeKa, PA3BUTHM COBPEMEHHBIX MEJIHIUHCKUX
TEXHOJIOFHH 1 arpoOHOTEXHOJIOTHI.

3.3. O6beM JUCHUIUIHHEL ¥ BT YueGHol padorsl

Bug yuebHoii padoThi ' O6vem B Hacax
OcHoBHOE cofepxanue 72
BT. 4.
TeopeTHyecKoe 00yJeHUe 62
NpaKTHYESCKUE 3aHATHS 8
KourponsHas paGota
IIpomexyTo4unast arrecTauus (3a4yer) 2




4. NIAHUPYEMBIE PE3VJbTATEI OCBOEHMS OBIIEOBPA3ZOBATEJLHOU JUCIHUNINIIHLI B COOTBETCTBUHU C ®I'OC

CIIO 1 HA OCHOBE ®©I'0OC COO

Kon n ILtanupyeMble pe3yIbTATH 0CBOCHHA JUCIHILIHHBI
HAHMECHOBAHNE
dpopMHupyeMBIX Oomue JAcHHnanHapHbIe
KOMIIETEHIHH
OK 01. Bribupats B qacTu TpyZOBOTO BOCIIHTAHUS: chOpMIPOBAHHOCTE 3HAHUWIL 0 MECTE ¥ PO OHOJIOTHH
cioco0pl pelneHus - TOTOBHOCTE K TpPYHy, OCO3HAHHE LEHHOCTH MAacTEpCTBa, | B CHCTEME HAyYHOro 3HaHMs; (YHKIMOHAJIBHOH
3a1a4 TpyZomooue; FPaMOTHOCTH UeNOBeKa JUIs peIleHHs >XH3HCHHBIX
npodeccaoHanbHON - TOTOBHOCTP K 4KTHBHOM JEATENBHOCTH TEXHONOTHYECKOH H | npobuewm;
IEATSIBHOCTH COLMANBHON  HANpaBleHHOCTH, CHOOCOOHOCTH HHHIMHPOBATH, | CHOPMHUPOBAHHOCTD YMEHHMS DACKPHIBATH COJACPKAHHE
IPUMEHHTENBHO K IJIQHUPOBATH U CAMOCTOSTENIFHO BEIIONHITH TAKYIO ACATENLHOCTE; | OCHOBONOJNATAIOINX OHOJIOTMYECKHX TEPMHHOB H
Pa3NIHYHEIM -  HHTepec K pasmuuHeIM  cbhepaM  IpodecCHOHATLHOM | IOHATHIH: XU3HE, KIIETKA, TKAHb, OpraH, OpraHusM, BUI,
KOHTEKCTaM JeSTeNbHOCTH, DONyNsLyst, SKocHcrema, OmoreHos, ©Omnocdepa;
OpnameHne YHHUBEPCANLHBEIMM  YYcOHBIMH  IIO3HABATENLHLIMH | MeTabomu3M (oOMEH BEIeCTB H  IpeBpalleHue
NelcTBHAMHU: SHEpPTUH), TOMEOoCTa3 (caMoperymsnust), OHOCHHTE3

a) Oa30opbIe TOTHUECKHE NEHCTRUS:

- CaMOCTOATENEHO (HOPMYIHPOBATE ¥ AKTYaJIH3EPOBATE NpoOIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE; .

- YCTaHABIMHBATh CYLICCTBCHHBIH NPH3HAK MIMOCHOBAHHS JUIA
cpaBHEHH, KTacCHHKAIMNA U 0600IIeHH;

- ompenensTh UeNH OeATeNbHOCTH, 3aJaBaTh NapaMeTpsl H
KPHTEPHH WX JOCTHKCHU,;

- BBIABJIATEH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paccMaTpHBaeMBIX
SIBNCHHSX;

- BHOCHTh KOPPEKTHRE! B JEATENBHOCTh, OIICHHBATh COOTBETCTBHE
PE3YILTATOB IEJLIM, OIICHUBATE PUCKK ITOCHEICTBAN NeITeNEHOCTH;
- Pa3BHBATh KPEAaTHBHOE MEIIUIEHHE NpH PEINeHHH JXUIHEHHEIX
npobaem

0) 6a30BFIe HCCIEAORATEABCKHE NeHCTBHA:

- BIIAJCTh HABEIKAMH YJeOHO-HMCCIENORATENBCKOH M IPOEKTHOH
IOeSTEeNbHOCTH, HABEIKAMH pazpelesus mpobiem;

Oenmka, CTPYKTypHas OpraHH3alKi JKHBBIX CHCTEM,
JUCKPETHOCTD, CAMOPET YIS, CaMOBOCIIPOU3BEICHHIE

(penpoayKIus), HACICACTBEHHOCTD, = U3MEHIUBOCTD,
SHEPTO3aBHCHMOCTB, POCT M pa3BHTHE, YPOBHEBRas
OpTraHU3aIlHs;

cOpMHEPOBAHHOCTh YMEHHS PacKphIBaTh COMAECPIKAHUE
OCHOBOIIOJIAralOIINX  OHONOrMYEeCKHX  Teopuit #
THIOTE3: KICTOYHOH, XPOMOCOMHOM, MyTallMOHHOH,
SBOIOIMOHHOMN, MPOUCXMKNCHAS )KU3HY H USJIOBEKa,
chOpPMEPOBAHHOCTE YMEHHS PACKpHIBATE
OCHOBOIIOJIAralOIIHE  OHOJIOrHYecKHe  3aKOHBl K
sakoHOMepHOcTH (I. Mennens, T. Moprana, H.M.
Bapmmopa, 2. Iekxens, ®. Mrwomepa, K. Bboapa),
TPaHHIBl KX IIPUMEHHMOCTH K XKHBEIM CHCTEMaM;
npuobpeTenye ONBITa IPHMEHEHHS OCHOBHEIX METOOB
HAyYHOIO IIO3HAHMS, MCIONB3YEMEIX B  OMOIIOTHH:




- BBIBIIATH NPHYMHHO-CIICACTBEHHBIC CBS3H H aKTIyalIH3HPOBATh
3a7a4y, BBUIBHIAaTh I'HNOTE3Y €¢ PEIICHMS, HAXOOUTH apTyMEHTEHL
IUISL IOKA3aTeNbCTBA CBOMX YTBEDXKICHHMH, 3aJaBaTh IapaMeTphl U
KPUTCPHH pelleHuns;

- AHATTM3HPOBATH NONYYeHHEIE B XOAC PEIIEHHUS 3aa4H pe3yIbTIaThl,
KPATHYECKH OLEHHBATH HX JOCTOBEPHOCTh, IPOIHO3HPOBATEH
¥3MEHEHHE B HOBEIX YCIOBHSX;

- YMeTh HMEpeHOCHTh 3HAHHMS B [I03HABATENHHYIO M IPAKTHUECKYIO
00JIacTH KU3HEIEATeIHOCTH;

- YMETH HHTEIPHPOBATh 3HAHKS U3 Pa3HBIX IPEIMETHBIX o0nacTel;
- BHIBHTATH HOBRIE WIEH, NpPEeIIaraTh OPUTHHAIBHEIE MOTXOME U

peLICHMS;
- CHOCOOHOCTE HX HCIOIL30BaHHA B II03HABATEJBPHOH X
COLMAaJIbHOM IIpakTUKe

HaOONEHNs! ¥ OMUCAHMS HBBIX CHCTEM, IIPOLIECCOB K
SIBJICHMI;, OPraHu3aui ¥ IPOBEIEHHS OHOIOTHIECKOTO
IKCIEPUMEHTa, BBIOBIDKCHMS I'HMIIOTE3, BBIABICHUS
3ABHCHMOCTH MEXAY HCCICAYEeMBIMH BeIIMYNHAMH,
obBacHEHUA HONYYEHHBIX Ppe3yIbTATOR H
(GOpMyIHPOBAHUSA  BBIBOZOB C  HCIIOJB30BaHHEM
HayYHBIX NOHATHH, TEOPHH X 3aKOHOB;
CpOPMUPOBAHHOCTE YMCHUS BBUIEIATEH CYIECTBEHHEIE
IPU3HAKH BHPYCOB, KIIETOK NPOKAPHOT H IYKAPHOT;
ONHOKJIIETOYHEIX M MHOTOKJICTOYHHIX OpPTaHH3MOB,
BHJOB, OMOreOLEHO30B H 3KOCHCTEM; OCOOSHHOCTH
IPOIleccOB 0OMEHA BEIEeCTB H IIPEBPaICHHS SHEPI UK B
KJIETKE, (hoTOoCHHTE34, NNACTHYECKOTO H
SHEPreTHYEeCKOro 0OMeHa, XEMOCHHTe3a, MHTO03a,
Melo3a, OIUIONOTBOPEHMUS, PA3BHTHS H PAa3MHOKEHHS,
MHIOWBHIYAJIbHOTO Pa3sBUTHS OpPraHM3Ma (OHTOICHEe3a),
DopEbBL 32 CyIIECTBOBAaHHE, €CTECTBEHHOIO 0T1HOpa,
BHZI000pA30BaHUsA, IPHCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOMTaHWS, BIHSHHS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTEHHEIX M3MEHEHHUH B 3KOCHCTEMax - CBOeH
MECTHOCTH, KpPYTOBOpPOTAZ BEIECTB ¥ IIpeBpallcHUE
3HEprHU B 6uocdepe;

cOpMHPOBAHHOCTE YMEHHS pEIlaTh OHOJIOTHYECKHE
3aJ1a4H, COCTABIISATh TeHOTHIHYECKHE CXEMBI
CKpelllHBAHWA JUII Pa3HBIX THIOB HACJeIOBaHUA
IpPU3HAKOB Y OPTaHH3MOB, COCTABIIITh CXEMBI IIEPEHOCE
BEINECTE M JHEPrdd B KOCHCTEMax (Ield IHTAHHI,
NHINEBEIE CETH).

OKO02. Vcnones3oBaTh

B 0651aCTH LIEHHOCTH HAYYHOTO MO3HAHUS:

chOPMHPOBAHHOCTE YMEHHHM KPUTHYECKH OIEHUBATH

COBPEMECHHEBIC - cOPMHPOBAHHOCTE  MHUPOBO33PEHHS,  COOTBETCTBYIOWIETO | HHGMOPMAIIHIO OHOIOTHYECKOTO COEPIKAHMN,
CpEICTRa ITOHCKA, COBPEMCHHOMY YPOBHIO pa3BUTHS Haykd U OOIIECTBEHHOH | BKIIOYAIOINYIO IICEBJOHAYYHBIC 3HAHMA H3 Pa3iIMUYHBIX
aHanusa u NPAKTHKH, OCHOBAHHOIO HAa Juajore KyJIbTYp, CIIOCOOCTBYIOMIETO | HCTOYHHMKOB  (cpefcTBa  MaccoBOM  HHQOpMAlMH,
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HHTEPIpEeTAHH
madopMaliy A
HH(pOPMALLOHHEIE
TEXHOJOTHH ANd
BBIIONMHEHUSA 3a7aT
npodeccHOHANBPHOH
JESTENLHOCTH

OCO3HaHHIO CBOETO MECTa B ITOJIHKYILTYPHOM MHDE;
- COBEpPHICHCTRBOBAHHE S3BIKOBOM M HMTATENBCKOM KYMBTYPHI Kak
CpeACTBa B3aUMOJIEHCTBHA MSIKIY JIOALMH H IIO3HAHUS MUP2;

- OCO3HaHHWE IIGHHOCTH HayuyHOil JedTeILHOCTH, IOTOBHOCTE
OCYIIECTBJIATE ITIPOEKTHYIO M HCCIEJOBATENBCKYIO NeSTEIbHOCTh
HHAVBHAYaIBHO X B IPYIIIE;

Ornajmenne yHHBEpCANLHBIMH  Y4COHBEIMH
IeACTRASIMH:

B) pabota ¢ uHpOopMaLHe:

- BHajeTh HABBIKAMM IIONy9eHHA HHMDOPMAIHMH K3 HCTOYHHKOB
pa3HBEIX THIIOB, CAMOCTOATENBHO OCYIIECTBISTH IIOMCK, AHANH3,
CHCTEMATH3ALUKI0 H MHTEPNPETAHI0 HHPOPMAUMK pa3iIHYHBIX
BHIOB ¥ (POpM IIpeNCTaBICHHUS;

- CO37aBaTh TEKCTHl B PA3HYHLIX (OopMaTax ¢ yIeToM HazHaueHUd
HHQOpMANHE M [EIeBOH ayIWuTOpHM, BBIOMpas ONTHMAIBHYIO
(opMy NIPENCTARICHAS ¥ BU3YaIN3aT(HH;

- OUCHHBATH JOCTOBEPHOCT, JIErHTHMHOCT: HH(OpMalwy, ee
COOTBETCTBHE NPABOBEIM U MOPAIEHO-3THYECKAM HOPMaM;

- HCTIONTL30BATh CpeacTea HH()OPMAIHOHHBIX U
KOMMYHHKAITHOHHBIX ~TEXHOJNOTHH B- pEIICHHH KOIHHUTHBHEIX,
KOMMYHMKATHBHBIX M OPraHM3alMOHHEIX 3a/au ¢ coOMoIcHHEM
TpeOORaHHN OPrOHOMUKH, TeXHHKH Oe30IIaCHOCTH, TI'WIHEHE!,
pecypcocOepexmeHts, TIIPAaBOBBIX H STHYECKMX HOPM, HOPM
uHbopManHOEHOH 6e3011acHOCTH;

- BIAJETh HABBIKAMYU DAaCIO3HABAHMS H 3alIHUTH MHPOPMAITHH,
uHGbOpMAMOHHOH 6€30MacCHOCTH JIMIHOCTH.

TI03HaBaTCIbHEIMHI

HAYYHO-IIONYJISIPHEIE MaTepHaNbl); WHTEPIPETHPOBATE
STHYECKUE ACHeKTHl COBPEMEHHBIX HCCIeIOBAHMIH B
OuoNorEyY, MerIuHe, GHOTCXHOIOIHY; pacCMaTpHBaTh
DI00aNBEHBIE IKOQJIOTHIESCKHE npodiIeMs!
COBPEMEHHOCTH, (OPMHPOBATL MO OTHOLIEHHIO K HHM
COOCTBEHHYIO [TO3HITHIO;

ChOPMHPOBAHHOCTh YMEHUM CO3/1aBaTh COOCTBEHHEIE
NMHCBMEHHBIE H YCTHBIE COOOIIEHHS Ha OCHOBE
ouonoruueckoll  mEHQOpPMANMH K3 HECKOJIBKHX
HCTOYHHKOB, I'PAMOTHO HCHONB30BATH [IOHATHIHEL
arapaT OMOJIOTHH.

OK04.2¢h¢pexruBHO
B3aUMOCHCTBOBATE U
paboTats B
KONJIEKTHRE H KOMaH/E

-  TOTOBHOCTH K  CAMOpPAa3sBHUTHIO, CAMOCTOATEIBHOCTH H
CaMoOoTIpeIETeHHIO;

-OBNaZieHHe HaBBIKAMM Y4eOHO-HCCIIEN0BATENbCKOM, IIPOSKTHOH H
COLHANIbHON NEeATENEHOCTH;

OsnageHye YHUBEPCANbHEIMI KOMMYHUKATHBHBIME HCHCTBHAMHE:

6) coBMeCTHas JesITeIbHOCTD:

an06peTeHHe OIIBITA NPUMEHCHHUA OCHOBHBIX METOLOB
HAYYHOTI'O IIO3HAHNA, HCHOOJNBIYEMEIX B Ourosorun:
HaOMOMCHNS W OITHCAHKA KHUBBIX CHCTEM, IPOLIECCOB H
SIBJICHI/Iflg OpraHu3aliy A [IPOBEICHU OMOIOrHYECKOTO
SKCIIEPUMEHTE, BBIIBHXCHHA TIHIIOTE3, BLIABICHHA
3dBHCHMOCTH MEXKIAY HCCHEAYEMBIMI BEJIMYMHAMH,




- TOHHUMATh H HCIOJB30BaTh IIPESHMYyIIECTBA KOMAaHIHOH U
VHIUBHAyaIbHOH paboTsl,

- IIPUHHAMATH LIETH COBMECTHOM AEATENLHOCTH, OPraHM30BHIBATE H
KOOpIHHHPOBATh AEHCTBHS II0 €€ JOCTUKEHUIO: COCTaRIATH ILIAH
JeftcTBull, paclpelensTh PONIM C YYEeTOM MHEBWMH YYacTHHKOB
00cyXaaTh pe3ybTaTEl COBMECTHOH paboTh;

- KOOpAHHUPOBATH H BEIIOJHATH paboTy B YCIOBHSX PEalbHOIO,
BHPTYANBHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

- OCYHIECTBIATE IIO3MTHMBHOE CTPATETHUECKOe IIOBEJCHHE B
Pa3NWYHEIX CHTYal[HIX, IIPOSABIATH TBOPUECTBO M BOOOpaskeHHE,
OBITH UHHIIMATUBHEIM

OBnaneHue YHRREPCANEHBIMHE PeryJIITHBHEIMU HeHCTBHSIMH:

T) NpuHATHE ce0d U IPYyTUX JFOACH:

- IPUHEMATH MOTHBEI H apIyMEHTHI APYTHX JIOAcH IpH aHaIH3e
PE3YNILTATOB ACATENBHOCTH;

- IPU3HABATH CBOE MIPABO U MPABO APYIrHUX MIONEH Ha OIMHOKHY;

- Pa3sBHBaThL CIOCOOHOCTE IOHHMATH MHUP C [MO3WIHH APYroro
YeJIoBeKa.

oOBACHEHUS MOy YEHHBIX
(hOpPMYNIHPOBaHHS  BBIBOZOB C
HAYUYHBIX TOHATUH, TEOPHH K 3aKOHOB

PE3YILTATOB H
HCHONB30OBAHHCM

OK 07.
ConelicTBOBarTh
COXPaHEHHIO

OKpY KalOIllieH Cpelsl,
pecypcocOepexeHuIO,
IIpHMEHATH 3HaHHs 00
M3MEHECHMU KIHMAaTa,

B 061acTHIKOIOTHYECKOTO BOCIUTAHUS:

- c(opMUpPOBaHHOCTh 3KOJNOTMYECKOH KyJbTYphl, IIOHHMAaHHE
BIIUAHMSA COUMAIBHO-OKOHOMHYECKHX IIPOIECCOB HA COCTOSHUE
IpUpONHOH M COLMAaNbHOH Cpensl, OCO3HaHME IAoOalbHOro
XapakTepa 3KOIOIHYeCKUX Ipobem;

- INTAHHPOBAHUE U OCYIIECTBICHUE NEHCTBUH B OKPYIKAIOWIECH cpefe
Ha OCHORE 3HAHMUS LENEH YCTONYHBOIO pa3sBUTHS YellOBEYeCTBa;

chOPMHPOBAaHHOCTS YMEHUS NPHMEHATH IONYYECHHEIE
3HaHKA A% 00BICHEHHS OHOJIOTHYECKUX MPOIECCOB K
SBNEHUH, IS NpHHATHA IpaKTUYECKHX pEUleHH# B
TIOBCEHHEBHOH  KM3HM ¢  Jensio  obecledeHHs
0e30I1aCHOCTH  CBOETO  3J0pPOBBS ¥ 3JOPOBBS
OKpyXaloIIUX Iofel, cobmoaenus 370poBoro obpasa
XKH3HH, HOPM I'PaMOTHOTO NOBEJEHHS B OKpy KalolleH

IIPUHIUIBL aKTHBHOC HENpPUATHE NEHCTBHH, IPHHOCSIHIMX Bpel OKpYXKAroulel | mpHpoAHOM  cpene; INOHMMaHHE HEOOXOIMMOCTH
BepexRITHBOTO cpene; KCIIONB30BaHUS JOCTIKCHUH COBpeMeHHOH OHONOTrHH
IPOH3BOACTBA, - yMeHHe IpPOTHO3HpOBAaThL HEOIArONIpHATHEIC 3KOJIOTHYECKHE | K OHOTEXHOIOTHHA bi6) b palrOHaNBEHOTO
3¢ dexTHBHO IIOCHECTBHSA IIPEANPUHAMAECMEIX AeHCTBUM, IpefoTBpaIlaTh |X; NPUPOJOIONE30BAHUS

XeicTBOBATh B - pacIupeHue ONEBITa  JEATEIBHOCTH  JKOJIOTHHYECKOH

Ype3BEIYaHEIX HaIpaBJIeHHOCTH;

CUTYaIHIIX ~ OBNafeHHe HaBBIKaMH Y4eOHO-HCCIeHOBAaTeNbCKOM, NPOEKTHOH X
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| conmanbuol mesTenEHOCTH |

[TK 2.2. OcyInecTRIATh KOHTPONE KAYECTBA BHITOMHASMBIX padOT 110 TEXHUYECKOH SKCIUTYaTAlMH JIETATeNIBHEIX anllapaTos U JBUTaTeNeH.

I1K 2.5. O6ecrieunBaTh COOMIOASHHUE IIPABYIT OXPaHBI TPYAA IIPH IIPOBEACHME paboT MO TEXHHUYECKOH SKCINTyaTalliy JeTaTeNbHEX annapaToB H
JBHTaTeNeH.
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5. TemaTn4yeckoe NJIaHUpPOBAHHE

HayumenoBaHue Conep:xanue yaeGHoro Marepuanta (0CHOBHOe M HpodecCHOHANILHO-0PHEHTHPOBAHHOE), Oopem | @opmMupyemble
pa3nenoB H TeM NpaKTHHIECKHe 3aHATHS, IPHKIaxH0il MOAYAb (IPH HAIHYHMH) YacoB | KOMIETeHIHH
1 2 3 4
Paspen 1. Knerka — ¢cTpyKTYpHO-GYHKRIHOHATLHASA eHHHUIA JKUBOI0 24
Tema 1.1. OcHoBHoOe coepkanne 2 OK-01
buonorus xak Teopernueckoe odyuenne: 2 OK-02
Hayka, O0mas CoBpeMeHHbIe OTpaciu 6uonornyeckux sHanuii. CBg3p OHOMOTHY ¢ IPYTUMH HayKaMu: OHOXHMHS,
XapaKTEePHCTHKA 6rotusnxa, 6roHMKa, reHoreorpadus 1 Ap. Pormk 1 MecTo 6uonoruu B GOpMHEPOBAHHH COBPEMEHHOK
JKM3BH Hay4HOM KapTHHBI MUpa. MeTo B! HeCIenoBaHUsA B OHONOTHH. Y POBHH OpraHM3allii XKHBOH MaTEPHH.
OO0mast xapakTepUCTHK KU3HH, CBOHCTBA JKHUBBIX CHCTEM.
Tema 1.2. OcHoBHOE coaeparanme 8
XumMugeckui
Teopernueckoe ody4uenue:
COCTAB KJIETKH -
Boza 1 €€ ponb B XKH3HEACATENHHOCTH KIIeTKH. MiHepanbHEIE BEIECTBa K UX PONb B KIIETKE. OK-01
VTIeBOARI M JIANHAEL POTE YINEBOIOB H JIMIIHIOB B KU3HEAESTEHHOCTH KIETKH. - OK-02
OK - 04
Crpoerue 1 GyHKUHAHN OENKOB.
HyxrienHOBBIE KHCTIOTE H HX POJIb B XKH3HEACATENEHOCTH KieTkd. AT® 1 apyrue opraHHuecKue
COCAVHEHHS KIECTKH.
Tema 1.3. OcHoBHOE coaep:kaHue OK - 02
CrpykrypHo- TeopeTuueckoe o6yaenue: 8 OK-04
(GyHKIHOHAJLHASA
OpraHH3a M Knerounas Teopus (T. IlIsann, M. IlInefinex, P. Bupxos). OcHOBHEIE ITOJI0JKEHH COBPEMEHHON
KIIETOK KiaeTouHo# Teopur. Crpoenue kietTku. Iluronnasma. Kiretounas MmeMOpara. OEA0ONIA3MATHYECKAS CETh.

Crpoenre xieTkn. Kommirexe Iompmkn. Jluzocomsr. Pubocomsr. Kiteroussie BrirogeHns. METOXOHAPHUH.
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Crpoenue xiretku [Imactaaer. Oprasounsi Apmxenns. Anpo.

CxopcTBa M pa3iiums B CTPOSCHIE IIPOKAPHOTHYCCKUX M 3YKapHOTHYECKHX KIIETOK.

TwuIrs! KINEeTOYHOM OpraHu3aluy: IPOKAPHOTHYECKKH U 3yKapHOTHYECKHH.

Hexneroursie hopMe! Xu3HH (BEPYCHL, SaxTeprodarm).

IpencrarneHne yCTHBIX cOOOUIEHMH C NIpe3eHTanueH, NOArOTOBIEHHEIX 110 IEPEYHIO HCTOYHUKOB,
PEKOMEHJOBAHHEIX IIPEII0IaBaTeNeM

Tema 1.4. OcHoBHOe cogepKaHue 6 OK-02
O6men BemecTs U | TeopeTudecKoe odyqcHue: 4 OK-04
pEBPACHHE IouaTHe MeTaboIH3M. ACCHMMIIIITH B JHCCUMMISIAS — IBE CTOPOHE! MeTabonnaMa. THnE obMeHa
JHEPruH B KJIETKe N . . . 9

BELIECTB: aBTOTPOMHEIA 1 reTepoTpo b, a3pobHEIH 1 agaspodHEi. [TnacTuueckuii obmeH.

@oTocHHTE3. XEMOCHHTES.

["enermueckuii kox. CuHTe3 OEIKOB B KJIETKE. Perymaiys TpaHCKPUNIUKE U TPAHCIALKH B KIIETKE B

OpraHu3Me.

IIpaxkTr4Yeckue 3aHATH: 2

Peinenue 3amau Ha onpeeiieHue IOCIeA0BaTeIbHOCTH HYKIICOTHAOB, aMUHOKHCIIOT B HOPME H B CIIyYae

H3MEHEHH: NOoCIIeHOBaTeNsHOCTH HykieoTHaos JHK.

Paszpen 2. Crpoenue n GyHKIIHH OPraHM3Ma 18

Tema 2.1. OcHoBHOE coxep:xaHne . 2 OK - 02
Husnennplit nuxy | Teoperudeckoe o0ydenue: 2 OK - 04
KieTkd. Muros. K 1erOUHEIA UK, er0 Hepuoabl. MHTO3, ero CTaaiu H IPOMCXO(HInue Mpoliecckl. buonorayeckoe
Meiios 3Hagenre MuTo3a. Meito3 u ero ctaguu. IloBeaenue xpoMocoM B Meifoze. KpoccuHrosep.

Buonorrueckuii CMBICT Meiio3a
Tema 2.2. OcHoBHoe cofep:KaHHE 2 OK-02
®opMbl Teopernueckoe o0yuyenue: 2
PA3MHOKEHHST GopMbI pa3MHOKEH S OpraHu3MoB. becronoe i mooBoe pasMuoKeHne. Bugsl 6eciionoro
OPraHu3MOB pasMuOxeHus. ITonoBoe pasMHOXKEHHE. [ 'aMeToreHes ¥ )HBOTHEIX. CHepMaToreHes H OOreHes.

CTpOCHHC NIOJICBEIX KIICTOK. OIIJIO,[[OTBOPGHI/IG
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Tema 2.3. OcHOBHOE coepKaHHC OK - 02
Outorenes Teopernyeckoe 0dyueHne: OK - 04
pacTeHui, WHOuBHOyadbHOE Pa3BHTHE OpraHu3sMoB. OMOprHoreHes H ero cramun. IlocTaMOpHOHANEHED IEPHOL.
SKUBOTHBIX H Cragum ocTaMOPHOBANBHOIO PAa3BUTUA Y XHBOTHEIX H YenoBeKa. IIpaMoe 1 HelpsaMoe pasBUTHE.
Yea0BeKa bronoradeckoe crapeHue H cMepTs. OHTOTeHE3 pacTeHUH
Tema 2.4. OcHoBHOE coxep:kaHHe OK -02
3aKOHOMEPHOCTH Teopernteckoe o0yucHHE: OK - 04
HacIeoBANMS Vctopus pa3BUTHS TeHeTHKY. OCHOBHBIE NOHATHI TeHETHKH. 3aKOHOMEPHOCTH 00pa30BaHHs TaMeT.

MouorabpuaHOe CKpEIIHBaHHE.

MHoXKeCTREHHEIE ajlIe . AHATH3NPYIONee cKkpelnuBanne. 3akosel I'. Mennens.

Crpoenue U (pyHKIHL Opragu3Ma

IMpakTHYecKkue 3aHIATHA:

Pemenue 3aa4 Ha ONPEEICHHE BEPOATHOCTH BOHUKHOBEHUS HACIEACTBEHHBIX IPH3HAKOB IPH MOHO-,

M-, TOMUIUOPHIEOM M aHAH3UPYIOIEM CKPEINUBAHUE, COCTAaBICHHAE TEHOTHIIAIECKHX CXEM

CKpeIIHBaHHT
Tema 2.5. OCHOBHO€ cofepRaHe OK - 04
CuenJyienHoe TeopeTndeckoe o0y4aenue:
HacJ/ie(OBAHHE 3akonsl T. Moprana. CiiennneHHOe HacnenoBasye reHoB, Hapyluenne cremenys. Hacinenosanne
NPH3HAKOB IPH3HAKOB, CHOEIIIEHHEIX C II0JIOM
Tema 2.6. OcHoBHOE coep:KaHHE 0K -02
3axoHOMEpPHOCTH Teoperndeckoe odydenue:
H3MEHYHBOCTH W3MeHuYUBOCTE IPH3HAKOB. BHIB H3MEHYHBOCTH: HAaCTEACTBEHHAs H HEHACIEACTBEHHAA. 3aKOH

FOMOJIOTHYECKHX PANOB B HaciencTBeHHOH namMenunBocTH (H.V. Basunos). MyTanoHHas TeopHs
HM3MEHYHBOCTH. BHOEI MyTauuit ¥ NIpUYUHEI HX BO3HHKHOBeHKI. KapuoTun yenopexa. HacnenctseHnble
3abonesanud yenoseka. | CHHEBIC B XPOMOCOMHEIE OOJIe3HH 9eIIOBEKa. DONEe3HH ¢ HacaeACTBECHHOM
IPeAPacIIONOKEHHOCTEIO. SHaYEHHE MEIULIMHCKOM TeHETHKH B IPEJOTBPAINEHHH H JICYCHUH
reHeTHYeCKuX 3aboneBanuif yemoBexa
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Tema 2.7 Cestexnus | OnomaliHEBaHEe KaK HAUaIbHBIH Tall CeNeKIu. MeToab! CeNeKIIuH. 2 OK-02
pacrennii, Ycnexu ceneKIuy. OK - 04
SKUBOTHBIX H
MHMKPOOPT'aHHA3MOB.
Paznea 3. Teopust 3BoT0LHH 16
Tema 3.1. Hcropuss | OcHOBHOE Coep:KaHHE 8 OK -02
IBOJTIOIIHOHHOT'0 Teoperndeckoe obyuenne: OK - 04
yuCHHS. IlepBrie sromouuonHbie koutenuu (KB, Jlamapk, X.JI. Broddpon). omonrnonHas Teopus Y.
MuKpo3BOJHONHA Hapeuna, JlokazarerCTBa IBOTIOLHH
Buzn. Kpurepuii Buna. Iomymamnus. OK -02
OK - 04
Muxpossomtoras. ITonymsus Kak aeMeHTapHas SAUHNIA 3BOIIONMHA. [ eHeTHYeCKHEe OCHOBEI OK-02
9BOJIOLIAH. DJIEMEHTAPHBIE (GaKTOPE! SBOMIOIHH. EcTecTBeHHBIH 0TOOD — HAallpaB ItIoIyH (paxrop OK - 04
SBONIONKH. Buaoobpazopaane KaK pe3ynsTaT MEKPOIBOIIIOLMH
Boprba 3a cyIecTBOBaHUE. OK-02
[TpucrocobIeHHOCTh OPraHE3MOB K YCIOBHAM BHEITHEH Cpelibl. OK - 04
3a60T1a O IOTOMCTRE.
Tema 3.2. OcHoBHOE coep:KaHne 6 OK - 02
MaxpoaBoaouns Teopernueckoe 00yJeHue: 6 OK - 04
BoznnxHoBenue n Maxposro:morsa. @opMbl 1 OCHOBHEIC HanpaeneHHs Makpossomonuy (A H. Cepepuios). ITytu
Pa3BHTHE XH3HU HA | TOCTHXKEeHMS Ononoruyeckoro rnporpecca. Coxpanenue 6uopasHoobpaszus Ha 3eMiie.
3emne I'unoTess! ¥ TeOpUK BOSHHKHOBEHM XU3HH Ha 3emiie. [logpieHne nepBEIX KIETOK H HX JBOJIOINSL OK-02
OK-04
[TpoxapuoTst 1 3yKaproTsL. [IporcXoXkIeHHe MHOrOKIETOUHEIX OPraHH3MoB. BO3HUKHOBEHUE
OCHOBHEIX IIaPCTB DYKapHOT
Tema 3.3. OcnoBHoOe cojepikaHue 2 OK -02
IIpoucxosxneHne Teopernueckoe obyqeHue: 2 OK - 04
JeNoBeKa — AHTpOTIONOTHs — HaykKa o uyenoBeke. CrcTeMaTHuecKoe ToNoKeH e YenoBeka. CXOACTBO B OTIHYHS
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AHTPOIOTeHEe3 yenoBeka ¢ XHBOTHBMH, OCHOBHBIE CTaHH aHTPONIOreHe3d. IBOJIONHA COBPEMEHHOTO YENI0BEKa.

YenoBeuecKHe packl H HX €IHHCTBO. BpeMs H IIyTH PacceNieHHs YeloBeKa o

wianere.[IprcmocoGaeHHOCTD YeIoBeKa K Pa3sHbIM YCJIOBHSIM CPeHbl

Pazpen 4. Ixonorus 8

Tema 4.1. OcHoBHOE coliepRaHne 2 OK-02
IJKOJOTHIECKHE Teopernyeckoe o0yyenne: 2 OK -04
¢aKTOph! M cpefbl Cpensl o0UTaHKs OPraHU3MOB: BOJHASA, HA3EMHO-BO3AYIIHAS, IOUBCHHAA, BHYTPHOPraHH3MEeHHAS. 2 OK - 07
SKU3HA Dusuko-xuMHIeckne 0cobeHHOCTH cpell 0OnTanus OpraHu3MoB. IIprciocobIeHus Oprauu3MoB K

H3HH B PasHEIX cpefax. [IoHaTHe sxonoruyeckoro daxropa. Knaccubukanus 3K07I0THUSCKHX

¢axropos. IIpasuno MuraMyMa FO. Jlubuxa. 3axon Tonepantaoctd B. endoprna
Tema 4.2. OcHOBHOE cofepikaHue 2 QK -02
Honynsuus, Teoperndeckoe 00yaeHue: 2 OK-04
coobmecrsa, OKOJIOTHYECKas XapaKTePHCTHKa BULA B IONYNAIME. DKOJIOrHYeCKas HUIlla BHAA. DKOJOTHIECKHE OK - 07
IKOCHCTEMBI XapaKTepHCTHKH monynsanun. CoodulecTBa i 3KOCHCTEMEL. Bronenos u ero crpykrypa. CBA3H MEXIy

opranuzMamMi B 6uonenoze. CTpyKTYpPHBIE KOMIOHEHTEI 3KOCHCTEMBL: IPOAYLIEHTE], KOHCYMEHTE,

penyuenTsl. KpyroBopoT BEIIECTB M TOTOK SHEPIHH B SKOCHCTeMe. 1 podudeckne ypOBHH
Tema 4.3. Buocepa | OcHoBHOC cojiepkaHne 2 OK-02
- raolaJbHas Teopernyeckoe o0yucHHe: . L2 OK -04
3K0JI0OrHdaecKasn Brochepa — xupas oGonouka 3emuau. PaspuTHe npencrariaeHui o Ouochepe B Tpynax B.1. 2 OK-07
cucreMa Bepuanckoro. O6nactu GHocdeph! i ee KOMIIOHeHTHI. JKuBoe BenecTBo 6uocdeprl ¥ ero GyHKIHH.

3aKoHOMEPHOCTH cylecTBoBaRus 6rochepsr. OcobeHHOCTH GHocheph! KaK MoOalbHOM 3KOCHCTEMEL

Hunamuyeckoe pasHoBecHe B 6uochepe. KpyroropoTs! BelllecTB H OMOr€OXHUMHHIECKHE LHKIIEL.

I'nmoGantHele SKoMorHYeckue IpobaeMbl COBPEMEHHOCTH
Tema 4.4. Busuue | OcHoBHOe cogepkaHue 2 OK-02
AHTPONOT eHHBIX Teopernyeckoe o6yuenue: 2 OK-04
$paxKTOpOB H2 AHTpOTIOreHHbIe BO3AcHCTBUA Ha Ouochepy. 3arps3HeHN KaK B aHTPOIOTCHHOTO BO3eHCTBUL. 2 oK - 07
ouochepy AHTpoNIOT¢HHEIE BO3I€HCTBHA Ha artMochepy. BosnelicTeus na ruapochepy. Bosnekcrsua va

auTochepy. AHTPOOTeHHEIe BO3eHcTBIS Ha OHoTHYeCKHe coobmecTBa. YIIyONeHHO H3yHarOTCs
OTXOJB1, CBA3aHHEIE C ONPeASNeHHOH Mpodeccreil/creiialbHOCTRIO
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IlpodeccoHaTEHO-0PMEHTHPOBAHHOE COJEP RaHHE (CooepKaHNe NPHUKIANHOT0 MOXYISI)

Pazpen S. buojaorus B xxu3HA 4
Tema 5.1. OcHoBHOe cofep:raHHe 2
BuoTexHoJ10TMH B IpakTH4eckne 3aHATHA: OK-01
JKH3HHM KaXKA0To BHOTEXHONOTHS KaK Hayka H Hpou3BoiCcTRO. OCHOBHBIC HANpPaBIEHHS COBpEMEHHOM OHOTEXHOJOIMH. OK - 04
Metonsl 6uoTexHonorud. OO6BeKTEl GHOTEXHONOIMH. DTHKa OHOTEXHONOTHYECKHX W IeHETHYECKHX OK-07
3KCTIepUMEHTOB. IIpaBula TOHCKAa H A4HATM3a OMOSKOJIOTHYECKOH HH(POPMAUMK M3 PasiHIHEIX HK-2.2
HCTOYHMKOB (HayyHas U y4eOHO-Hay4dHas IHTepaTypa, CpeACcTBa MaccoBOH HHQOpMAIHH, CETh 1IK-2,5
Hureprer u npyrwe) Keiicel pa awmanu3 wuaEpoOpMalMH O HaAyYHEX AOCTIDKEHHIX B OONacTH
TeHETHYECKUX TEXHOJIOTHH, KIeTOYHOH WHXKEHEpPHUM, NHIICBBIX OHOTexHOmOrwi. 3ammta Kejica:
NpeACTaBICHUE pPEe3yNbTAaTOB PEINeHHT KeHcoB (BBICTYIUIEHHE ¢ XpeseHTammeH). lIpeacraBnenue
YCTHBIX COOOINEHHI ¢ mpe3eHTarnuel, MOATOTOBICHHEIX 110 NEPeYHI0 HCTOYHHKOB, PEKOMEHI0BaHHEIX
IIpenoJiaBaTeneM ‘
Tema 5.2.1. OcHoOBHOE colep:KaHue 2
BuoTexnonoruy B IIpakTHYecKHEe 3AHATHA: 2
NPOMBIILACHHOCTH | PazBuTHe IPOMBIIUICHHOH OHOTEXHONIOTHH 1 ee IPHUMEHCHHE B XHA3HH YeN0BeKa, TOMCK H aHAIIH3 OK-01
HH(OPMALIHY K3 Pa3NHYHEIX HCTOYHUKOB (HaydHas U y4eOHO-HayyHas IUTepaTypa, CPeACTBa MaccoBOH OK -02
HH(pOopMaruH, ceTs VIHTepHeT 1 ApyTHe) OK - 04
Keticel Ha aHamm3 HEGOPMALHE O PA3BUTHH IPOMBIIIIEHHOH 6HOTEXHOI0THH (TT0 rpynaMm) OK~07
IIK-2.2
TIK-2.5
IpomexyrouHas 3ayer 2
aATTeCTAIMS O
OUCUHILIHHE
Bceero 72
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6. YCJIOBHSI PEAJIM3ALIMHA IIPOI'PAMMBI AU CHHAIVIMHBI «bAOJIOT'HSD

6.1. TpeGopanusi K MMHHMaJIbHOMY MaTEPHANLIO-TEXHUYECKOMY 00€CIIeYCHHIO
Peanusanmmss  mporpamMmbl  NUCOUINIHHBL  Tpebyer Hamiums KaOuHETa, OCHAIIEHHOIO
KOMITBEOTEPOM C JIAIEH3HOHHO-IIPOr PAMMHEIM O0ECTICUEHHEM, MYJIbTHMEAUHHEIM IIPOSKTOPOM.
Oo6opynoBanue ydebHoro xabunera:

Cromns! yueHmaeckue 15 mr.

Cros npenozasarens 1mr.

Crynbs yyenudeckue 30 mr.

Hocka lmir.

Crenapl 9 mwr.

VYueburie nocobus u Meroauueckas aureparypa 50 mr.
MeuoropyHKpoHansHEKoMIekcpenofaparelst; Microsoft Office Professional Plus
2013 (License: 63756500)

8. Harnmgnusre nocobud (TIakartsl); ‘

9, HudopmMaiioHHO-KOMMYHHKAOIHOHHEIE CPEACTBA;

10. DxpaHHO-3BYKOBEIE 10COOMS;

11. KoMIIeKT TeXHHYECKOH NOKYMEHTAHHWH, B TOM YHCJE IAacHopTa Ha CPEACTBa 00VUEHMS,
HHCTPYKIUH IO HX UCIIONB30BAHUIO U TEXHUKE 6€30MacHOCTH;

A4 ol

6.2. Hudopmammonnoe obecnedycHue o0yaeHus:
Ilepeyens pexoMeHAYeMBIX Y4eOHBIX H3AaHui, MHTepHeT-pecypcoB, AOTOJIHHTENBLHON
JUTEPATYPHI:

JJisl KypcaHToB

1. Komcrantugor B.M. Pezagor ATl. u T.n. «0O0mas oumonorus»y Mocksa. Usnarenscumit
HeHTp «Axaxemus» 2018,
2. Jlexiuu o «buonorum». Yacts 1-2.T.A.Kyprocora,2018r

Jas npenogasaresieit

3. 06 obpazosannu B Poccuiickoit @enepanuu: (be):[ep 3axoH ot 29.12.2012 Ne273-®3 (B pex.
denepansubx 3akoH0B 0T 07.05.2013 Ne99-@3, or 07.06.2013 Nel20-03, ot 02.07.2013 Ne
Nel170-®3, ot 23.07.2013 Ne203-D3, or 25.11.2013 Ne317-®3, ot 03.02.2014 Nell-®3, or
03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-®3, ot 27.05.2014 Nel35-03, ot 04.06.2014 Nel48-
@3, ¢ wm3M., BHecEHHbIMH @enepanbHbpM 3akoHOM OT 04.06.2014 Neld45-03, B pen. or
03.07.2016, c uam.OT 19.12.2016)

HuaTepHer-pecypesnl

www.sbio. info (Bes 6uonorus. Coppementast 6HONOTHS, CTATHH, HOBOCTH, OuONHOTEKE).
www.window.edu.ru (EguHoe okHO xocTynma K oOpasopaTeNbHBIM pecypcam VIHTepHeTa II0
ouonorun).

www.informika.ru (QnexTpoHHBH yyeOHEK, Sonsmol cnucok MuTepHeT-pecypcos).


http://www.sbio
http://www.window.edu.ru
http://www.informika.ru

7. KOHTPOJIb U1 OINEHKA PE3YJILTATOB OCBOEHNM ST JUCIUIIJIMHBI
«BUOJNOI'US»

Kourpone n

OLICHKA

PE3YNALTATOB OCBOCHHUA

o00meobpazoBaTenbHOM  OUCUMILIHHBL

PACKPBIBAIOTCS Hepe3 NHUCIUIUIMHAPHEIE PesyIbTaThl, HAPaBIeHHbIC Ha GopmupoBanue obimx
1 IpodeCCHOHANBHEIX KOMIICTEHINH IO paszienaM ¥ TeMaM cofiepkanms y4eGHOro Marepuarna,

Obman Pasgen/Tema Tux oIeHOYHHIX MepOnpPHITHI
KOMIIETEH M
Paznen 1. Kaerka  —
CTPYKTYpHO-
PYHKOHOBANLHAS  eIHHHIA
JKHBOTO
OK 01 Buonorua xak mayka. OOwas | 3anmonmmenue tabnuiel «Brian yueHBIX
OK 02 XapaKTePHCTHKA KU3HH '| B pa3sBUTHE OHOIOTHHY
3anosHeHHe CPaBHUTENBHOM TaOIHIs!
CXOJICTBA ¥ DAa3IMuYHi JKHBOTO U HE
JKHBOTO
0K 01 CrpykrypHO-hyHKIMOHaNRHAA |OnenuBaeMas AUCKYCCHs 110 BONIpOCAaM
OK 02 OpraHu3alysa KIETOK TCKIHHA:
OK 04 «Crpoenne KIETKH (pactenus,
KHBOTHEIE, TpuUOBI) W  KIETOYHBIE
BIIIOUEHHS {Kpaxmal, KapOTHHOHJBL,
XJIOPOIJIACTHI, XPOMOTLIACTBL)».
IIpencraBieHue YCTHBEIX COODLUEHHH C
Ipe3eHTanrel, NOATOTOBIEHHBIX IIO
IIEPETHIO HCTOYHUKOB,
PEKOMEHAOBAHHEIX NPENoAaBaTeieM
OK 02 CrpyxrypHO-pyHKIHOHANEHEE | DpOHTANBHBIHA OMPOC
OK 04 (hakTOpHI HACIENCTBEHBOCTH '|PaspaboTka rioccapus
Pemrenne 3amau  Ha  onpejencHue
TIOCHEIOBATENIEHOCTH HYKIEOTHIOB,
aMHHOKMCJIOT B HOpPME H B Cllydac
H3MEHEHUS TIOCHEA0BATEILHOCTH
HykneoTuaor JJHK
OK 02 Obmen BEIUECTB u | ®poHTaNBHEIH OIIPOC
OK 04 NIPEBPAIIEHHE SHEPIUH B KIETKE | 3aIOMHEHHEe CPaBHUTENBHOH TabJIHIEI
XapaKTEePHCTHK THIIOB obmena
BCINECTB
OK 02 Kuzpenusnt muxn  KIeTkH. | OOcyxAeHHE [TO BONPOCAM JEKIIHH
OK 04 Muroz. Meiios Pazpaborxa JIEHTEHI BPEMEHHU
MH3HEHHOTO MK
Pazgpen 2. Crpoenme u | Konrponssas pabora “CrpoecHue u
(YyHKUHH OprasM3ma .| dysxums oprannma’
0K 02 Crpoenue opraguzmMa OueHuBaeMas JHCKYCCHS
PaspaboTka  MGHT&IBHONW  KapTel

TKaHel, OpraHoB H CHCTEM OpI'aHOB
OpPraHu3MOB (pacTeHHs, KHBOTHBIE,
YEelIOBEK) C KpaTKoH XapaKTepucTUKOH
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ux. pyHKIHH

OK 02

DopMEbL PasMHOMEHHA
OpraHu3MoB

OpoHTankHEN onpoc

3anonHenue TabMMUBI € KpaTKoH
XapaKTepHCTUKOH 1 HpuMepaMH GopM
DPA3MHOKEHHS OPraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHHH, >XHBOTHBIX
H YeTOBEKA

Pazpaborka  nmeHTBI  BpeMEHH  C
XapaXTepUCTHKOM 5TalloB OHTOIeHe3a
OTAENBHOH  [PYIIIOA OKMBOTHBEIX H
9eJI0BeKa 110 MUKPOrpyIIIamM
Tect/onpoc

0K 02
OK 04

3aKOHOMEPHOCTH HACIEJOBAHUS

PazpaboTka rioccapud

@poHTanEHEL 0IIpoC

TecT 1o Bompocam JIEKIHH

Pemenue 3amau Ha  OIpenesecHHE
BEPOSTHOCTH BO3HHKHOBEHHS
HaclCJICTBEHHBIX  IPH3HAKOB  [pH
MOHO-, JOH-, YOIUTHOpHUIHOM u
AHATH3HPYIOLIEM CKPEIIMBAHHH,
COCTaBIICHHE TIEHOTHIIMYECKHX CXEM
CKpEUIUBAHMS

OK 04

Cuennenuoe
TIPA3HAKOB

HacICRORBaHHUC

Tect

PazpaGotka rmoccapus

Pemmenue 3amay  Ha  OIpeENiCHHE
BEPOSITHOCTH BOSHHKHOBEHHUS
HaCJGACTBEHHBIX  IIDM3HAKOB  IpH
CIEIJICHHOM Haclie{OBAHMH,
COCTABICHHE TEeHOTHIIHYECKHX CXEeM
CKpEILHBaHH

OK 02

3aKOHOMEPHOCTH H3MEHIUBOCTH

Tecr.

Peimenne 3afay Ha OIpEAENCHHE THIA
MYyTaIHH mpu Hepejaue
HACNEICTBEHHbIX [PH3HAKOB,
COCTABJIGHHE TEHOTHIMUECKHX  CXeM
CKpEIHBAHNS

Pazgen 3. Teopus apomonuu

Kortponsnas pabGorta “TeopeTndeckue
ACIIEKTHI 3BOJIIONMH JXH3HH Ha 3emie”

OK 02
OK 04

Ucropus 3BOJIONUOHHOTO
yuenust. MUKpO3BOIIOIHS

®ponTansHEL OIPOC

PazpaboTka rimoccapis TEpMHHOR
Pazpaborka JeHTBl BpPEMEHH pPa3BHTHUA
SBOITOLHOHHOTO YUCHUS

OK 02
OK 04

MaxkposBoIOIH.
Bosuukaosenne ®  pa3BHTHE
JU3HU Ha 3eMie

"|OuennBaemag

IACKYCCHS:
HCTIONB30BAHHE ApTyMEHTOR,
OHONOIMYECKOH  TePMHHOJOTHH  H
CHMBONMKM  JUIT  JOKa3aTeNbeTBa
poJcTea OpraHH3MOB Pa3HBIX
CHCTEMATHUYCCKHUX TPYII

Pazpabotka JICHTEI BpEMEHH
BORHMKHOBEHUSI M DPA3BUTHA JKH3HH Ha
3emie
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OK 02 IIpoucxoxuesne uenoreka —|DpoHTaNBLHEIM OIpoC
OK 04 QHTPONOTEHE3 Pazpabotka JICHTBL BpEMEHH
IIPORCXOXKIEHHA JEIOBEKa

Pazzen 4. Dxoornsa ‘

0K 02 DOxomoruyeckae  axropsl  u|TecTt HO 3IKONOrHIeCKHM (GaKropaM H
OK 04 CpPEIBI JKM3HU cpexaM >KH3HH OpTraHH3MOB

OK - 07

OK 02 [Nomymsus, coobiectra, | CocraBneHue CXeM  KpyroropoTa
OK 04 9KOCHCTEMEI BEIIeCTB, HCIONB3Ys ~ MaTepHalibl
OK - 07 JIEKIHH

CocraBnenne TpodHYecKHX Lene u
nupamuz, 6HOMAaCCEHl ¥ SHEPTHH

0K 02 Buocdepa - riobanprast |OLeRMBaeMas JUCKYCCHS

OK 04 9KOJIOTHYECKas CHCTEMA Tect

OK - 07

OK 01 Bnusaue aHTponoreHHsIx | Tect

OK 02 ¢haxTopoB Ha Ouochepy [IpaxTrgeckas paboTa “Orxons

OK 04 |mpoussoxcrea”

OK 07

OK 02 Bruusguiie conuanpHo-|OneHuBacMas JUCKYCCHS

OK 04 axonorugeckux  (axropos Ha|Brmrosrenue naboparopHolf paboTsl Ha
3/I0POBBE HeJIOBEKA BEIOOD:

"YMcTBeHHAA paboTococoOHOCTR",
"Bimmsiane abuotuueckux (axTOPOB Ha
yejnoBeka  (HH3KME M BBICOKHE

TEMIICPaTyphI)"
Paznen 5. Buoaorus B xxn3pm | 3auuTa xefica: TIpPEACTaBIIEHUE
pe3yNbBTaTOB peLIeHHs Kelcos
(BBICTYILIIEHHE C IPE3CHTAUMEH)
OK 01 buorexnonorun B ku3nu |Brionxnenuwe  keiica Ha  aHamH3
OK 04 KaXKJ{oro HH(OPMAIHH 0 HAYYHBIX JOCTIDKEHUSIX
OK 07 B O0ONIaCTH TEHETHYECKHX TEXHOJIOTHIH,
TIK-2.2 |KIeTOYHON — MHKCHEpHHM,  IMIICBBIX
IIK-2,5 Ouorexnonoruit (ro IpyIoam),
OPEJCTABIIEHHE pe3yNbTATOB PELICHUs
KEHCOB
OK 01 IIpoMmennnennas 6uotexHonorus |Brimonnenue — keifica Ha — aHanM3
OK 02 rHpOpMALHH 0 Pa3sBUTHH
OK 04 TIPOMBIIIIEHHOH ~ GuoTexHomoru# (1o
OK 07 rpyniaM), OpeacTaBicHHe pe3yNbTaToR
[1K-2.2 peIIeHUs KEeICoB
I1K-2,5
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3amecTuTenb AMpeKTopa Konnemka no YMP /KapHayLieHko H.H./

Pa3paboTymK: — KypHocosa T.A. npenogasatesnb

Mporpamma obcyxaeHa 1 0406peHa Ha MeTOAUYECKOM
CoBeLLlaHUM 06LLe0bpa3oBaTeNbHON NOAMOTOBKU.
Mpotokon Ne fp ot X3'A 2025 T,

30K no YMP /KapHayLeHKo W
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