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Pabouyas nporpamma paspabotaHa B COOTBETCTBUMM C PefepasibHbIM FOCYAaPCTBEHHbLIM
obpa3oBarenibHbIM CTaH4APTOM CpefHero 06Llero 06pa3oBaHWs, YTBEPXAEHHbLIM MPUKA30M
MwuHucTepcTBa 06pasoBaHNs U Hayku Poccuiickoin ®epepaumm ot 17.05.2012 r. Ne 413, n
defepaibHbIM rocyaapCTBEHHbIM 06pa3oBaTe/bHbIM cTaHZapToM cpefiHero
npogeccrMoHasbHOro o6pasoBaHMss no npodgeccun 09.01.04 Hanagumk annapaTHbIX W
MPOrpaMMHbIX  CPeACTB  MH(POKOMMYHWUKAUMOHHBIX  CUCTEM, YTBEPXAEHHbIM  MPUKa30M
MwuHucTepcTBa NpoceeLeHns Poccuitickoin depepaumm ot 11.11.2022 r. Ne 965.

Pa3paboTumK:
npenogjasare/b BbICLLEN
KBa/IM(MKALMOHHOIN KaTeropmm J1.H. 3anknHa

Paboyas nporpamMma paccmMoTpeHa M ofobpeHa Ha 3acepaHun M(L)K npenogasateneli
mMaTeMaTMYecKMX W eCTEeCTBEHHOHAYYHbIX YYeOHbIX MpPeaMeToB WM AWUCUMNAMH, MPOTOKON
Ne 4 o1« 3 » iiuZil 20/3 T.

Mpegcepatens M(L)K H.B. HukonaeHko

Paboyas mporpamma paccMOTpeHa U 0fo6peHa Ha 3acefaHuM MeTOLUYECKOro COBETa,
npotokoiNe /O oT « O0*( » (7 20/3 .

Mpencenatens  METOAMYECKOrO  COBETA
TEXHUKYMa M.A. CtudpeeBa

CornacoBaHo:
3amecTuTeNb AMpPeKTopa
3aBeyroLWniA OTAeNEHNEM
Crapwmii metogmct / metoguct
Paboyasd nporpamma MepecMoTpeHa, 06CY)KAeHa U PeKOMeHAOBaHa K MPUMEHEHUIO B

o6pa3oBaTefibHOM  [EATENIbHOCTM  Ha  OCHOBaHWM  y4ye6HOro nnaHa Mo  npodeccun
09.01.04 Hanagumk annapartHbIX Y MPOrpaMMHbIX CPeACTB MH(OKOMMYHUKALMOHHBLIX CUCTEM,

0[,06peHHOro neaarornyeckKmm COBETOM TEXHUKyMa, MPOTOKON No oT
« » 20 r, Ha 3acegaHum (U)K, npoTokon Ne oT
« » 20 r.

Mpeacegatens M(L)K

(noanwce) (N.0.Pamunmns)

Paboyas nporpaMma nepecMoTpeHa, 06CYXXJeHa U PeKOMeHAOBaHa K MPUMEHEHWO B
obpa3oBaTefibHOW  [eATeNbHOCTM  Ha  OCHOBaHMM  y4yebHOro nnaHa no  npodeccuu
09.01.04 Hanagumk annapaTHbIX M NPOrpaMMHbIX CPeACcTB MH(OKOMMYHUKALMOHHBLIX CUCTEM,

0406peHHOro rneaarormyeckmm COBETOM TEXHUKYMA, npoTokon Ne oT
« » 20 r, Ha 3acegaHum T(L)K, npoTtokon Ne oT
« » 20 r.

Mpepcepartens MN(L)K

(nognuce) (N.0.Pammnnus)
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1. OBHIASI XAPAKTEPHCTHKA PABOYEH ITPOTPAMMBI
YHEBHOI'O HPEJIMETA

1.1. Mecro yueGHOro mnpeaMera B  CTPYKIYpe  OCHOBHOH
npodeccuonanLHoil 06pazoBaTebHOM IPOrpaMMbl ,

VuebHplit  mpeamver «bHodorms»  siBisieTcsi  00s3aTeNbHOM  4acThblo
0611e00pa3zoBaTeIFHOTO 1IHKIIa OCHOBHOH IpodecCHOHANBHON 00pa30BareiIbHON
OpOrpaMMBl  —  TIPOrPaMMhbl  ITOATOTOBKH  KBAIM(MIMPOBAHHBEIX  pabouMx
(cmyxanmx) o npodeccuu 09.01.04 Hamaguwk anmapaTHBIX B [POTPaMMHBIX
CPeACcTB MHPOKOMMYHHKAIIMOHHBIX CUCTEM.

1.2. Henu u niiagupyemMble pe3yJibTaThl OCBOCHHSA YueOHOI0 npeamera

1.2.1 Ilesn ocBoeHus y4eOHOTO nIpeaMera

Conepxanue iporpaMMel yaeOHOro npeamMera «bUoJIOrus» HanpaBleHo HA
JNOCTHXKEHHE PE3YIHTATOB €r0 U3YUCeHHS B COOTBETCTBHH ¢ TpeboBanmsmu ®I'OC
COO ¢ yuerom npodeccuoransrolt Hanpasiaensocty @I'OC CIIO.

Henrto m3ydenus ydebHOTO Ipeamera «bmomoruspy sensercs omianeHue
0o0y4aroIUMHUCS 3HAHUAMY O CTPYKTYPHO-QYHKIIMOHATBHON OPraHu3allui KHBBIX
CHCTEM PAa3HOro paHra ¥ IpuoOpeTeHWe yMEHWH WCMONb30BaTh 3TH 3HAHMWS IS
IrPaMOTHBIX JACHCTBMHM B OTHOINEHUM OOBEKTOB KUBOM NIPHUPONBI ¥ peIleHHS
Pa3IMYHbIX XKU3HEHHBIX IIPOOIIEM.



1.2.2 Ilnanupyemble pe3yabTaThl 0CBOCHHA YUeOHOro ApeamMera

Ocoboe 3nauenne yueOHbIN npeMeT uMeeT npru (POPMUPOBAHKHN U PA3BHTHA OOIINX ¥ NPOQYCSCCHOHANLHBIX KOMISTEHLIIWH,
a TaksKe COOTBETCTBYIOIIHUX UM pe3yabpraTam 00yuenus cornacxo @I'OC COO.

Komnerennuu (OK, TK)

Ilnauppyemble pe3yILTATHL 00yUeH st

Oomue

l[ﬂculmmmapuble

OK 01. Bribupars cnocobpl
PELICHUS 3aa4
1pohecCHOHANbHOH

HCATCIALHOCTH HPUMEHHUTEHBHO K
Pa3NYHBIM KOHTCKCTaM

JIP23 - TOTOBHOCTE X TPYAY, OCO3HAHUC LCHHOCTH
MacTepCTRa, TPYAOIIO0HE; '

Jap24 - aKTUBHOI  AeATENILHOCTH
TeXHOJNIOTHYCCKOM M CONMAaNLHOI HAMpaBICHHOCTH,
CTIOCOOHOCTD IIaHUpoOBars |
CaMOCTOSTENILHO BRIMOIHATE TAKYIO ACATEIBHOCTE,
JIP25 - wmmtepec Kk pasauuHbIM  cdepam
npodeccHoHaNLHON ACITCIBHOCTH,

MP1 - (opmynuposath M
aKTyaU3UPOBATH paccMaTpuBarh - €
BCECTOPOHHE;

MP2 - ycranaBnupaTh CYWECTBEHHBIA TIPH3HAK X

FOTOBHOCTD K

HHUIHHPOBATD,

CaMOCTOSITEBHO
npobemMy,

OCHOBAHHS MANS  CPaBHEHHMS, KiacCH(PUKALUH H
00001eH ST,
MP3 - onpemensTs 1neAu JeATENBLHOCTH, 3a1aBaTh

napaMeTpbl H KPUTEPHH HX JOCTHKEHUS,
MP4 - BLIABAATL 3aKOHOMEPHOCTH U NPOTHBOPEYHS B
pacCMaTpUBaACMBIX ABJICHMSIX,

MP5 - BHOCHUTB KOPPEKTHBBI B JACATECNBHOCTD,
OLICHHBATE  COOTBETCTBUE  PE3yNLTATOBR  LCJISIM,
OLICHHBATEH PUCKH NOCIECACTBUHN AEATEILHOCTH;

MP6 - pa3BuBaTh KpeaTHBHOE MBUIICHHE [IPH
peIiCHUH KU3HEHHBIX MpobiieM

MP7 - BnazeTh HaBbIKAMU yueOHO-HCCASHOBATEIBCKOMH

[1P61 - 3mars o0 Mecre W poiu OMONOTUHM B CHCTEME

HAy4YHOro 3HaHW#;, (YHKUHOHAIBLHOH TI'PaMOTHOCTH
4e0BeKa JUIS PeINCHHS KH3HCHHBIX TpodieM;

[1P62 - YMETh cozepxanue
OCHOBOHOIATAIOMINX TEPMHHOB  H
DIOHSTHH: JKH3HB, KIETKa, TKaHb, OPray, OPTaHu3M, BUII,
Oy IALHA, Ononenos,  Onochepa;
MeTaboIH3M BCILECTB #  TIpEBpalicHHe
SHEPIun), (caMoperynsis),
Oenka, CTPYKTYpHas OpraHu3alldsi >KUBBIX CHCTEM,

JACKPCTHOCTDL, CaMOperysisiimsd, caMOBOCHPOM3BCACHHME

PAacKpLIBaThH
OMOJTOTHICCKUX

IKOCUCTEMA,
(oOMmen

FOMEOCTas OHOCHHTES

(pempoyKuMs), HACHCACTBECHHOCTH, HM3MEHYMBOCT,
DHEPIO3ABUCUMOCTh, POCT M PA3BUTHE, YPOBHEBas
Oopragu3arusi;

11P63 - yMETh packKpeiBarTh cozepKanue
OCHOBOIIONArAIONMX OHOJIOTHUECKRX TCOPHH U THIIOTE3!
KJIIETOYHOM, XPOMOCOMHOH, MYyTauuOHHOH,

3BOMIOUMOHAOH, IIPOHCXOXKACHHS KU3HU U UEJIOBEKA;

1Pe4 - pacKkpeiBaTh  OCHOBOIIOJAraronue
Ouosoruueckue 3akoHsl W 3akoHomepnocty (I
Mennens, T. Moprana, H.W. Basuiosa, 2. 1'exxens, @.
Mionnepa, K. bapa), rpaHunsl Ux DPUMEHHMOCTH K

YMETh

KUBBIM CHCTEMAaM,

P65 - ppuUMEHATH OCHOBHBIE METOJAbLI HAYYHOI'O




H IPOEKTHOH AeSTENLHOCTH, HABBIKAMM PazpeuIcHHs
npodiem,

MPI2 - BuBASTL TPUYHHHO-CICACTBECHHBIC CBSI3U M
aKTYaJU3upOBaTL  3a/ady, BLIABHIATH TUNIOTE3Y ¢¢
pelieHus, HaXoAuTh apryMeHThl JUlsl JI0Ka3aTelbeTBa
CBOHX YTBEDMKICHHH, 331aBaTh HapaMeTPhl U KPUTEPHH
PELLICHHS,

MP13 - aganu3upoRath NOJYYESHHRBIC B XOIE PElliCHIs
3aNaud  PE3YIHTAThI, KPUTHYECKH OLEHMBATL HX
JOCTOBEPHOCTE, JIPOTHO3UPOBATE M3MEHEHUE B HOBLIX
YCIIOBUSAX;

MP17 - yMeThb nepeHOCUTh 3HAHUS B MO3HABATEILRYIO
M IIPAKTMUECKYRO O0NacTH JKU3HEIeATCILHOCTH;

MPI8 - ymeTe HHTErpHpPOBaTL 3HAHMI U3 DPA3HBLIX
OpeaMeTHbIX obmacTel;

MP19 - BeigRUraTh HOBBIE HACHM, [IpeLiararth
OPUFHHAILHEIC TEIOJIXO/IBE H PELICHNUS;

MP20 - craBuTe npodieMbl B 3a7a4l, JOTYCKAOUIHE
IBTEPHATHRHbBIC PEHICHHS;

HO3HAHYUSA, HCIOJb3yeMEIc B OHOJIOTHH: HabNIIOAEHHs U
OITMCAHHA JKUBBIX CHCTEM, IIPOLIECCOB U  SBICHHIH;
OpraHM3auMy  H  [POBCACHHUS  OHUOJOrHYECKOTO
DKCITEPMMEHTA, BLIBMWKEHUS THNOTE3, BbIIBISHUS
3aBUCHUMOCTH MEXKAY HCCIHEAYCMBIMHM  BEJIHYHHAMH,
oOBsACHEHUS 0JYUEHHBIX pe3yibTaToB U
(hopMyIHpOBaHHUS  BBIBOJIOB € HCIOILIOBAHHEM
HayUHbIX TOHITHIL, TEOPHI 1 3aKOHOB;

IIP66 - yMere BBIICHSTH CYILECTBEHHBIC HPU3HAKH
BHPYCOB, KIETOK [TPOKAPHOT 51 IYKAPHOT;
OJHOKIETOYHBIX M  MHOTOKJETOUYHBIX  OPragu3MosB,
BU10B, OMOTEONICHO30B W 3KOCHCTEM, OCOOSHHOCTH
npoleccoB oOMeHa BEIecTB H IPEBPALCHHS PHEPIUN B
KJIETKE, {orocunTesa, TJIACTUYECKOTO 54
JHEPreTHYeCKoro  oOMeHa, XEMOCHHTe3a, MHTO3a,
Mel03a, OIUIONROTBOPECHHS, PazBUTHA M Pa3sMHOKEHUA,
HHAMBUAYANBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
Goppbbl 3a CyINECTBOBaHHE, €CTeCTBEeHHOro otbopa,
BHIOOOPA30BaHKst, NPHCIIOCOOIEHHOCTH OPTraHN3MOB K
cpene 06HT21HHSI, BIAVMAHNA KOMIOHEHTOB 3JKOCIHCTEM,
AHTPONOrCHABIX M3MEHEHMI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYIOBOpOTAa BeleCTB M MPeBpalleHue
sHepruH B Orocdepe;

1{P68 - ymery penrate Ouonoruyeckue 3a1adn,
COCTABJIATE NEHOTHIHUYECKHUE CXECMBI CKPEIMBAHUA AN
Pa3HbIX THIIOB HAC/IEAOBARHS TIPH3HAKOB Y OPraHu3MOB,
COCTABIATE CXEMBI TMEpeHOoca BENIECTB M JHEPrHUH B

dKOCHCTEMAX (IIenV IIUTAHNS, ITHIEBIE CETH ), )




OK 02, Hcnonb3opats
COBpEeMCHHbIE CPEACTBA TIOMCKA,
aanMza W HHTepIpeTanud
mH(popMarn H
HHEPOPMALIMOHEBIE  TEXHONOTHH

TSt BBLITIOTHEHHS] 3aAad
npogeccuoHanLHOH

ACATCNILHOCTH

JP32 - cdopMEpOBAHHOCTD
COOTBETCTRYIOHIEI'O COBPEMEHHOMY YPOBHIO Pa3BHTHUI

HAyKH H O6U1€C'§‘B€Iﬂi()i;1 TIPaKTHUKH, OCHOBaHHOI'O HAa

MHPOBO33PCHUS,

JIHATIOTE  KYJIBTYD, CHOCODCTRYIOHMIETO  OCO3HAUHIO
CBOEro MeCTa B MOMUKYJILTYPHOM MHPE;
JP33 -

JHTATCALCKOH

S3LIKOBOT 15§
Kax

COBEPIIEHCTBOBAHYE
KYJIBTYPBI CpeAcTBa
B3AUMO/ACHCTBHA MEXKIY JIOALMH H NO3ZHAHUSA MUDA;
JIP34 - oco3naiiMe HEHHOCTH HAYYHON JAEATEILHOCTH,
FOTOBHOCTh
HCCJICIOBATENECKYIO AEATCILHOCTE HIJIMBHAYATBHO U
B TPYNIiE;
MP21 - Bnaners HaBbIKaMK MNOIY4CHHS HH(OPMAMH
U3 HUCTOYHHKOB DPa3HLIX THHOB,
OCYILIECTBIIATE [IOHCK, aHAIM3, CHCTEMATH3aUUK W
MHTEPNPETaNMl0 HHAOPMALMH PA3NMYHEIX BUAOB H
(opm npepcTaBICHNS;
MP22 - cozpmaparh TeKCTh! B paznudHbIX (Qopmarax ¢

OCYINCCTBILITL HPOCKTHYIO H

CaMOCTOATEHNBHO

YYETOM  HaszHauewuss HHPOPMANMM W  LENEeBOH
ayautopuy,  BeiOHMpag  onTuManebHyro  dopmy
PEACTABNICHHS U BU3YANH3ALHH;

MP23 - oneHuBath JOCTOBEPHOCTH, JIETUTUMHOCTH

]’IH('bOpMaLIHH, e COOTBECTCTBHC
MOPaJILHO-ODTHUCCKHM HOpMaMm,

NPaBOBBIM U

MP24 - ucmonbzoBath cpencrBa MHGOPMAUAOHHBIX H
KOMMYHUKAITHOHHBIX ~ TEXHOJOIMH B peIIeHUM
KOTHHTHBHEIX, KOMMYHHKATHBHBIX 7}

OpraHM3alMOHHEIX 3a7a4 ¢ cofmoaeHueM TpedoBaHuil

[IP69 - yMeTH KPHTHUECKM OICHHBATL HH(OPMAIIO
OHONOIHYECKOTO COnEpIKanUS,
H3 Pa3UUYHBLIX HCTOYHHKOB

HAy4HO-

BITIOUYAIOTHYIO
IICCBAOHAYUHBIC 3HAHMUSI
(cpencraa

NONYJISIPHBIE

MAaccoBOH HH(OPMALHH,
MaTepHaki);

OTHYECKHE &acCHeKThl COBPEMCHHEBIX HCCHCAOBAHAH B

HHTCPIIPSTHPOBATL

Ouonoruy, MexuipHe, OHOTEXHOIOMHH; PacCMarpHBaTh

TIobaIbHEE IKOAOTHUECKUE podIieMBt
COBPEMEHHOCTH, (POPMHMPOBATH MO OTHOLICHHWIO K HHM
COOCTBEHHYIO MTO3UIIMIO;

[TP610 - ymeTh cozjiaBath COOCTBEHHBIC FIUCBMEHHBIC 1
YCTHBIC — COOOIIEHHST Ha OHOJIOTHYECKOH
HHQGOPMalUM U3 HECKONBKHX HMCTOYHHKOR, I'PAMOTHO

HCIIONL30BATH MOHSTHHHEIH anmapaTr 61oI0rHu.

OCHOBC

7




IPrOHOMHKH, TEXHHKH  OE30MAaCHOCTH, T[MIHMEHDI,
PECYpCOCOCPEIKeH A, PABOBBIX H ITHYECKUX HOPM,
HOPM HR(OPMalHOHHOH Oe301acHocTh;

MP25 - Bnamers HABLIKAMU PACIIOZHABAHM M 3ALIKTA!
HHOOPMAIHH, HHOPMAITUOHH O feszonacHOCTH
THYHOCTH

OK 04. D¢ dexTuBHO
B3aMMOLCHCTBOBATE H paloTaTh B
KOMIEKTUBE ¥ KOMatiIe

JP24 - TOTOBHOCTH K AKTHBHOH medTeabHOCTH
TEXHOJOIHYECKOH W CONHAMIBHON HanpaBiaeHHOCTH,
CHOCOOHOCTE  MHMIMMPOBATb,  IUIAHHPOBATL  H
CAMOCTOSTERBEHO BLINIOAHSTS TAKYIO ACSITENLHOCTE,
JIP26 - roTOBHOCTE ¥ CHOCOOHOCTL K OOPa30BAHHIO H
camoo0pa3oBaAHHIO Ha ITPOTIKEHUY BCCH KU3HH;

MP7 - BaneTs HapbiKaMH yaeGHO-HCCHIEIOBATEIBCKOMT
M TIPOEKTHOM JNEATeNIbHOCTH, HABBIKAMH pa3peHieHUs
1pobem;

MP31 - ponmmaTh ¥ MCHONB30BATHE IpeUMyllectBa
KOMaHAHOH i MHIUBHAYATLHON paboThl,

MP33 - npunuMaTh Hedd COBMECTHOH NesTeNIbHOCTH,
OpraHM30OBLIBATL U KOOPAMHMPOBATH ACHCTBUS IO €€
JOCTHXXEHHIO: COCTaBJISTh nnay ReHCTRHIH,
pacnpereiiaTh POAM C YUeTOM MHEHHN YYaCTHHKOB
o0cy»IaTh Pe3yILTAThl COBMECTHOH padoThi;

MP37 - ocymiecTBAsTL HO3UTHBHOC CTPATEIHYECKOE
[IOBEJCHNE B Dazil4HBIX CHTYalUsX, [APOSBISTH
TBOPHECTBO ¥ BOCOpAXKEHUE, OBITH HHUTMATHBHBIM
MP55 - npuH#MaTe MOTHMBB W apryMeHThl APYTHX
TMHOACH NPY aHAH3E Pe3YNILTATOR JIEATENbHOCTH,;

IIP65 - npuMeHsTh OCHOBHBIC METOJbL HAayYHOTO
NO3HaHUs, HUCIIONb3yeMble B OHOMOFHK, HAOJIOAECHHS U
OIIMCAHHMA SKUBBEX CHCTEM, IIPOHECCOB ¥ ABIICHHH,
OpraHu3aI H npoBeaCHUS OHOROTHYECKOTO
SKCIEPUMEHTA, BBIABIDKEHHS THNOTE3, BLIABISHUS
3aBHCHMOCTH  MEXIY HCCIACHYEMBIMH  BCJIHUYNHAMY,
o0nIcHenus HOJIY4EeHHBIX DPE3YLTATOR u
(OpPMYNIHMpPOBAHHS  BLIBOJIOB € HCHOJL30BAHHEM
HAYYHBIX [IOHSITHH, TEOPHH U 3aKOHOR;

8




MP356
JEOReH Ha omudKu

IPHA3HABATL CBOC HIPABO U IIPaBO JPYTHUX

OK 07. CounelieTBoBath
COXPAHECHHIO OKPYIKAIOTHEH
Cpe/ibl, pecypcochepeikesuio,
IPHMEHSITH 3HaHHs 00 H3MEHEHHH
KMMaTa, TPUHLHIEL
OepeKnUBOI0 IPOU3BOACTRA,
pdekTHBHO  REHCTBOBATL B

‘ipeBB}bI‘-{aﬁHbIX CUTYaluaXx

JIP27 - chopMUPOBAHHOCTD IKOTOTHUECKOH KYILTYPLI,

HOHMMaHMe  BJIMAHHSA  COHMAIBHO-3KOHOMHYETKHX
IIPOIECCOR Ha COCTOSIHHUE IIPHPOANHOH # CcoLHaaLHOM
Cpebl, 0CO3HaHKE

JKOJIOTHYCCKUX r1p06neM;

ri100aaLHoro XapakTepa
JIP28 - nuanupoBanue H OCYINECTBIEHUE AENCTRUN B
OKpY:)Kawliel cpejpe  Ha
YCTOHUHBOIO PA3BUTUSA USIIOBEYECTRA,

OCHOBE 3HAHHS [eJieH
JIP29 - axtuBHOC HeppusiTHe AEHCTRHH, IPHHOCAIIHX
Bpe oKpyKaroueH cpeae;

JIP30 - yMmenwe TpPOrHO3IUPOBATE HeGHarofipHsTHBIC

OKOJIOTHHYECKHE — [TOCJICACTBHS  HPEUIPHHUMACMBIX
JECHCTBUH, IPeOTBPALIATE UX,
JIP31 - pacmmpenrHe  OnBITAa  ACHTEIBHOCTH
HKOJIOTHYECKOH HAIIPABIIEHHOCTH;
MP5 - BHOCHMTL KODPEKTHREI B JCHTEIHHOCTS,
OlLiCHUBAaTh  COOTBETCTBHUEC  PE3VJILTATOB  IICJISM,

OLICHHUBATH PUCKH NOCAEACTBEN ACATECALHOCTH;

MP7 - gnaneTs HaBRIKaMH y4YeOHO-HCCIENROBATENLCKOH
H UPOEKTHOH AEATENLHOCTH, HABBIKAMM pa3pelueHus
npobiem;

MP48
[IPHHHUMATD PEUICHHUS 110 UX CHIDKEHUIO

- YMCTE OICHHBATL PUCKH K CBOCBPCMCHHO

1IPO7 - yMerp mpHMCHATL NOJYYCHHLIC 3HaHMA Ui
00BACHEHH OHOJOTHYCCKHX IPOLECCOB W ABJICHHH, 1715
OPUHIATHA [PAKTHYCCKHX pPEIIEHMH B IIOBCEIHEBHOH
JKH3HIH € UENbI0 obecHeyeHHs OE30MacHOCTH CBOETO
30POBLS M 3/I0POBBS  OKPYXKAIOLIMX  JHOMEH,
3popogoro  obpasa
FPaMOTHOrO TOBEJIEHUS B OKpY)XKaioulel NPUPOIHOH
cpele; JIOHUMAHHE
JOCTH)KEHHH coBpeMeHnIol GHOIOrnu u OMOTEXHONOTHH

A1 PABHOHANBEHOTC HPHPOIONIONE30BaHNAS,

CO6HIOD@HM$I JKHU3HH, HOPM

HEOOXOOUMOCTH  HMCIIOJIL30BAHIS

HK 2.2.
HEHCIIPABHOCTH H IIOBPEXKICHHH

Yerpausts

JIP28 - nnanupoBaHne M OCYHIECTBIECHUE JECHCTBHIL B

OKpyKarouieH cpene Ha OCHOBE 3HaHus Irejel

[1IP69 - ymerer xputudeckH OUCHHUBATE MH(OPMALIHIO

OHOJIOTHYECKOTO cCoaepKanud, BKIITOYaiOuIyrO




YCTPOHCTE
HHPOKOMMYHHKAIHOHHBIX
CHCTEM, B TOM uncie
NePCOHATBHBIX LU (P POBBIX
YCTPOICTR H OPHCHOH TEXHUKH.

YCTOHUKBOIO pa3BHTHS UCAOBEHECTBA,

JIP29 - axTHBHOE HenpusTHe ACHCTBUH, ITPHHOCSLTHY
BPEJL OKPYIKAIOILICH cpejie;

JIP30 - ymenme nporuo3upoBars HeONaronpHsITHbHS
AKOAOTHYCCKHE [TOCHECHCTBHA HpeATTPpHHUMACMBIX
JIEHCTBHI, IPEIOTBPAIIATH HX;

JP31 - pacumipenue  onbita  JCATCIBHOCTH
IKOJIOTHYECKOH HAPABIEHHOCTH;

MP1  —  camoctositenibHO  BOPMYNHPOBATE  #
aKTyanusupoBaTh  npodrnemy, paccMaTpHBaTh - ce
BCECTOPOHHE;

MP6 - pas3BuBaTh KpeaTHRHOE MBUINICHHE IPK
pELIeHKH KHRHEHHLIX Tpodiiem,;
MPI6 — oCymnecTBIATE leneHanpaplIeHHsH NOMCK

nepesoca  CpeAcTB M ciioco0OB  AcHcTBHA B
mpodecCHOHANBHYIO CPeaY;

MP17 - yMers nepeHOCHTD 3HaHHs B FIO3HABATCIILHYIO
U HPaKTHYECKYIO 00/1aCTH KH3HENCITeILHOCTH;

MP48 - ymers OUEGHHMBATE PHCKH H CBOCBPEMEHHO
OPUHHMATE PELICHHS HO WX CHIKEHHIO

ICCBIOHAYYHBIE 3HAHUS M3 PA3UUYHBLIX HCTOYHUKOB
{cpencrtra MaccoBoit HHPOPMaIINH, Hay4HO-
NOHYJISPHBIE MaTepHaNbl); HHTEPTIPETHPOBATD
JTHUCCKHE ACMEeKThI COBPEMEHHBIX HCCICAOBANHH B
OuoNlorny, Meuilnae, DHOTEXHOIOTHH; paccMaTpHBAaTh
L00ATBHEIC IKOJIOTHHECKHE OpodreMnl
COBPEMEHIOCTH, (POPMHPOBATH [0 OTHOLICHUIO K HHM
COOCTBEHHYIO IO3UIHI,
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2. CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITPEJMETA

2.1. Ofbem y4eOHOTO npeaMera ¥ BHAbLI Y4eOHOH padoThl

Buz yuebuoi padornbl Obnem B Hacax
Obbem 00pasoBaTebHOMH NporpaMMbi yaeGHOro peameTa 68
Ofsa3aTeLHAs Ay IMTOPHAS HATPY3KA: 68
TEOPETHUECKHE 3aHATUSA, 46
B T.4. B (pOpME HPAKTHUSCKOH IOIrOTOBKH 2
DPaKTHYECKHE 3aHsATH, 22
B T.4. B QOpME IPaKTUHYCCKOM HOArOTOBKH 10

7a0OPATOPHBIE 3aHATHS,
B T.4. B (DOPME NPAKTUYECKOM OANOTOBKH

Camocrosrenbitasn paboTa,
B T.4. B (JOpME MPaKTUUYCCKON HOAIOTOBKH

HMuausunyanesHblii npoexr —

HpomesxxyTounas arrecranus:
- nupdepeHupPOBAHHLIN 3a4eT 2




2.2. TeMmaTu4ecKHi NJ1aH 1 cogepxanne yueGHoro npeamera

B roa uncae

Koant odmux KoMueTen s 1
JIMMHOCTHBIX, METANPCAMCTHBIX,

Hanmenosamie | Cogepsranne yuefHoro Mavepuaia u opynl Oprasmsanuu Oonem HpaKTH-
NpeAMeTHBIX Pe3yJIbTaToR,
Pa3/ies10B H TeM ACATEJBHOCTH 00YUAIOMHXCS B yacax qecKast
dOpMEPOBAITHIO KOTOPBIX
NOAroTOBKA
CI0COBCTBYET HIMEMEHT HPOTPAMMBI
1 2 3 4 5
, Paszpea 1. Kaerka — eTpyKRTYpHO-QYHKUHOHAILHAS /IHIHIA JKUBOTO
Tema 1.1 Teoperiueckoe 3amsitHe. buonmorms xak payka. QOmas ]
buonorns kax XapaKTEPHCTHKA YKH3HH '
Hayka. O0mas Corpemenupie  orpacmy  OHojoruyYeckux 3Hadui. Cpasb OK 02
XapakTepucTHKa | OHONOTHH ¢ JIpYrHEMH HaykaMmu: Ouoxumus, Ouousuxa, JIP32, JIP33, JIP34

SKH3HH Guonkka, resoreorpapus u jap. Poap # mecro fuonoruy B 2 — MP21, MP22, MP23, MP24, MP25;
(OPMHPOBAHKHHE  COBPEMEHHON HaydHOH KapTHHBI MHpa. ITPG9, ITPG10
Ypopuu OpraHu3anui JKHBOIA MaTepHH. Obmas
XapaKTepUCTHKa  SKU3HHM,  CBOMCTBA  JKMBBIX  CHCTEM.
XHMUYECKHiT COCTAB KASTOK
Tema 1.2, Teoperudeckoe 3anusiTie. Knerka _ ]
CTpyKTypHO- Knefoqﬁaﬂ teopus (T. Hsanu, M. Ilnetinen, P. Bupxos). OK 01; OK 02; OK 04
N . JIP23, JiP24, JIP25;JIP26;
$yuxiuonanbias | OCHOBHBIC NONOXEHHS COBDEMEHHON KICTOYHOM TEOpUM.
OpraHu3alHsL Tunel ieToyHOH  OpraHH3allMK.  [POKAPHOTHYECKUH ¥ JIP32, JIP33, JIP34
P , ¢ '+ Tpokap 2 — MP1; MP2; MP3; MP4; MP5; MP6;
KIISTOK sykaproTHueckuit. OJHOKNETOYRbIE M MHOIOKJICTOUHEIE
N MP7; MP12; MP21, MP22, MP23,
opraugmsmel. CTpoesne npoxapuoTHueckol kierku, CrpoeHue MP24. MP25:
syKapHoTHueckoil kneTkd. Hexnetounbie (OpMBI  KU3HU , i ;
1IP61; I1P62; T1P63; ITP6S; TIP66.
(Bupychl, baxrepuodari)
IIpaxkTayeckoe 3anarne Nel CpasnuTensHas XapakTepHCTHKA 0K 02; OK 04
BUPYCHBIX M OaKTepHANBLHBIX 3a00/eBaHmit 2 — JP32, JIP33, JIP34

MP1; MP2; MP3; MP4; MP5; MP6;
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MP12, ITPO1; 11P62; 11P63; TTPGS;
P60,

Tema 1.3.
Crpyxryplo-
PyHIKIIMOHANBHbIE
(haxroprl
HACIIC/CTBEHHOCTH

UE(POPMAIIMN B KICTKE,

Xpomocomuas reopua 1. Moprana. Crpoenue Xpomocom.
XPOMOCOMHBIN Habop KJIETOK, I'OMOJIOIHYIIbIE 15
HErOMOJIOIHUHBIE XPOMOCOMBL, TAIUTOHAHBIN ¥ JAUMTTOWIHEIN
wadop. Hywneunorpie xucyotsl: HHK, PHK wuaxownenne B
KJETKe, MX CTpoeHue W QyHKUMHM., MarpHyHble IPOLECCH B
KAGTKE:  peluKauus, GHOCHHTE3 OeJika,  pemapanus.
["egeTHuecKkuil KO/ u ero crofersa

OK 01; OK 02
JIP23, JiP24, JIP25; HIP26JIP32,
JIP33, JIP34
MP4; MP5; MP12; MP21, MP23
11P62, I1P63, [1P64, 11P66,

Hpakrtaeckoe sausrwe Ne2.  Pemrenue 3amgag 1o
MOJEKYJAPHOH OHOIOIMH

OK 01; OK 02
JIP23, JIP24, JIP25; JIP26JIP32,
JP33, JjIP34
MP4; MP5; MP12; MP21, MP23
IP62, TIPG3, 11PG4, TIPS, 11P66,

Tema 1.4.
OO0OMeH BEWIECTR H
IIPEBPALUEHHE
JHEPIHH B KIETKE

Teoperuteckoe 3aunaTue. OOMEH BEWECTB W NpeBpalliCHHUE
SHEPTHH B KIIETKE

[Tonsttre MeTabomisM. ACCHMHIIIMS ¥ JMCCHMHATIAINSA — JiBe
CTOPOHB! MeTadomu3Ma. Turbst 00MeHa BEUICCTR: aBTOTPOQHLIH
i rerepotpodHerif, aspoSHbI U anaspobueri. TlnacTuveckuii
obmeH. DoTocHHTE3. XEMOCHHTES

OK2
JIP33, JIP34, MP21
IpPez, 11266, TIP69, IP610

Tema 1.5.
JKyzueHHBIR THKI
Kietku. Muros.
Meiios

Teopernuecioe 3aparne, Ku3uenurent 1min kietkn. Mutos.
Meitos.

KrnetoyHblli LMK, €ro nepuoabl. MuUTo3, ero craiuud H
MpOHCXOAAIIHe Npolecchl. bHonormyeckoe 3nadeHne MHTO3a.
Metio3 # ero crapuu. lloBemeHue xpomocoMm B Me#ose.
Kpoccunrosep. buonorngeckuil cMuicn mMeitoza

0K 02; OK 04
JIP24, JIP26, IP33, JIP34
MP7, MP21, MP22, MP23, MP24,
MP25;
[1P65, 11P69, ITPG10

Konrpoasuast padora

OK 01; OK 02




Paznen 2. Crpoennie ¥ pyHKIHI OPTAlIA3IMA

JIP23, 71P24, JIP25; JIP26J1P32,
JIP33, JIP34

MP4; MPS; MP12; MP21, MP23

P2, TIPG3, 11P64, 11P65, TIPG6

0K 02, OK 04
JiP32, JIP33, JIP24
MP21, MP23, MP24, MP55, MP50,
MP57, TIP69, T1P65

PazMHOMKEH S
OPraHKu3MOB

Tema 2.1, Teopermueckoe 3ansTe. MHOroKICTOTHDIE Oprasy3Mbl,
Crpoenue BzauMoCBsI3s Opraios # CHCTEMbl OPraHOB B MHOTOKIIETOUHOM
OpraHH3Ma opragusMe. lomeocras opraiumsMa M ero MoNICpPKaHue B
BPONECCEe MKUIHCAEATECTBEHOCTH
) Tema 2.2, Teopernveckoe sauaThe. DOPMBI PAZMHOMXCHMSA OPraAHH3MOB
Dopmbl DopMbl  Pa3MHOKEHHS OPraHu3MoB. bBecmosioe ®  noloBoe

pasmuoxenue. Buzp Gecnionoro pasMHoxesus. [lomonoe
pasmuoOenue. ['amerorenes y xuBOTHEIX. ClepMaToOreHes H
oorenes. CTpoenHe HONOBEIX KneToK, Onof0TBOPEHHE

OK 02, JIP33, JIP34
MP21, [1P62, I1P66, ITP6Y, ITP610

Tema 2.3.

OudroreHes

pacTeHHH,
JKUBOTHEIX H

Teoperuyeckoe 3ausrHe. MpjmBuiayansHoe — paszsuThe
OPTaHy3MOR.

OmOproreHes U ero cTanui. llocTaMOpHOHANBHBIE NEpHOI.
Cragny  TOCTOMOPHOHANBHOTO DPAa3BHTHS Y OKHBOTHBIX H

OK 02, OK 04
JIP32, JIP33, JIP24
MP21, MP23, MP24, MP55, MP56,

TOAUTHOPHIHOE CKpelBanne). B3anMoiecTBHE FEHOB

YyesloBeKa yenopeka. [lpsmoe u Hempsamoe pazuTHe. bBHOJOrHYECKOE MP57, 1iP69, I1P65
cTapeHHe H cMepTh. OHTOreHes pacTeHuit
Tema 2.4, Teopernueckoe 3anaTHE. 3aKOHOMEPHOCTH HACICAOBAHKS 0K 02, OK 04
3akomnoMmepHocTH | OCHOBHBIC HOHSTHS TEHETHKH. 3aKOHOMEPHOCTH ofpazoBanus JIP32, JIP33, JIP24
HACIEeN0BANN ramMer.  3akouw . Mennens  (mouwornbpumsoe  H MP21, MP23, MP24, MP55, MP56,

MP57, 11P69, ITP65

IIpakTiyeckoe 3ansarue Ned. Peuienne reHeTwvecKnx 3a1a4
Ha MOHO- H JUTHOPH/IHOE CKPEIUHBANHE.

0K 02, 0K 04
JIP32, JIP33, JIP24
MP37, MP56
11PG2 IIPG8

14




Ci;:;if(;c :;::C(;I; ;z:n}c{g;m JAHSITHE, XpoMmocomuast TEOPHsI OK 01. OK 02
HacaeoBanne Jakoubi T. Moprana. Cremiennoe HacneaoBarue I'eHOB, 2 — J1P24, JIP25, JIP32, JIP34
[IPH3HAKOR HapyIieHHe CLCIIIEH . Hacneaopanue [PH3HAKOB, MP17, MP 18’ MI?}’ MP22
CI,IC;IHEHI{LIX ¢ TOSOM 1P62, 11P63, IIPG9, TIPG10
Hpaxrudeckoe 3ausarue Ned, PeurcHue reHeTHUeCKUX 3ajay 5 L OK 01, JIP23, JIP24
Ha CHENNCHHOE HACNefOBaH}E. MP12, MP13, TIP6S8
Tema 2.6. Teoperndeckoe 3ansTne. M3MeHUABOCTL: HACTCACTREHHAS U
3aKOHOMEPHOCTH | HEHACHEeACTBCHHAs
H3MEHUHUBOCTH H3MeHdHBOCTE IPU3HAKOB. Bk H3MEHUHBOCTH OK 01; OK 02: OK 04
HACHS/ICTBEHHAS W HeHACASACTEEeHHAN, 32K0H FOMOJOTHYECKUX JAP23, JiP24, P25 71P26;
pAnoB B nacnelcTBeHHON ui3MenuwpocTH (HLM. Basusnor). JIP32, JIP33, JIP34
Myranuondas TCOpPHs HW3MEHYMBOCTH. Buabl MyTamuid M ) . MPT; MP2; MP3; MP4; MP5; MPG;
npuyuuHLL  MX  BO3HMKHOBeHUA,  Kapuwotun  denomexa. MP7, MP12; MP21, MP22, MP23,
HacnenctBenuble  3aloneranust  dyenoeeka. | eHoble o MP24, MP25;
XPOMOCOMHBIC DOJIC3HH uenioBeKa. BonesHu ¢ HACTeCTBENHON I1P61; I1P62; TIPG3; 11P65; 11P06.
NPeAPaCIIONOKEHHOCTRIO. 3HAUCHHE MEAUIIMHCKOH FEHETHKH B
NPeAOTBPAIICHUHE M JICHEHMM TeHeTHYeCKMX 3aboneBanui
YeIOBEKA
HpakrHueckoe 3anarue NeS. Pemenue 3axaq Ha OnpejieieHne OK 01
THTIA MyTaI1H, ) . JIP23, JIP24
MP12, MP13; TTPG8
Konrponnnast pabora OK 01; OK 02
JIP23, JIP24, IP25; NIP26J1P32,
5 - JIP33, JIP34

MP4; MPS; MP12; MP21, MP23
11P62, T1IP63, I1P64, T1P6S, TIP06
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Pazaen 3. Teopus spomoinuu
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Tema 3.1, Teoperuaeckoe 3ausirie, YCTOPHs IBOAOIHOHHOTO YHCHIS,
Heropus Muxpoaponiouns
sgosnonponioro | IHepeelie 2pomommonnsie xomienuuu (KB, Jlamapk, JKJL
YUCHHA. brodpomn). DRONOINOHHAs TEOPHS Y, Hapsuna. OK 02, OK 04
Mukpossonoiust | CHHTeTHHECKas TCOPUS 3BOJIOTME H €€ OCHOBHBIC HOM0KCHMA. ) JAP24, JIP26, JIP32, JIP33
Mukpossomouns. Ilonynsnnus xax sHeMeHTapHas eAMHUIa MP21, MP22, MP23, MP25
IBOTIOUHMH. | @HETHYECKHE OCHOBEI BBOMIOLNN. DeMEHTaPHbIE P66, P69 11P610,
daxTops! asomonEn. EcrecTsenusii oT0op — HarpaBlistionmi
¢paxrop spomounu. Bmpoobpazopanue  Kak  pesyiLTat
MHKPOIBOJTEOIIN U
Tena 3.2, TeopeTnuecioe 3ansrae. Maxkpossomonus. Bosuukuosenue
MaxpoaBoJHOIHS. | U Pa3BUTHE JKH3HK Ha 3eMIe
Boszuukuosenne u | Maxpospomonus.  Dopmbl ¥ OCHOBHBIE — HanpasieHus OK 02, OK 04
pazBuTHe Xu3HE | Makpoasomonun  (AH.  Cesepios). ‘ Hytn  goctwxenus JIP24. JIP26, JIP32. JIP33
Ha 3emMiie buonoruueckoro nporpecca. Coxpanenue 6uopaszioobpazus va 5 MP21, MP22, MP23, MP25, MP32,
3emie. A
I'unoTessl W TeOpHM BO3HMUKHOBEHMsS JKH3HH HA 3eMIe. M P33
11P66, 11P6Y ITP610,
[TosienenHe MepBBIX KJICTOK M HX 3BOMOLHS. [IpoKapHoTHl U
syKapuoTel. [IpoHcXOeHHe MHOPOKIRETOUYHBIX OPrasu3MOoR,
Bo3HHKHOBEHHE OCHOBHBIX HAPCTB 3YKAPHOT
Tema 3.3. Teopernyeckoe 3aiaTHE, AHTPONOTEHT?3
Ilpoucxoxnenue | ABTPONIOOTHA — Hayka o yenoBeke. CucreMaTHyueckoe
YEHOBEKE — NONOKEeHUEe dYenoBexka. CXOACTBO Y OTNHYHUS UeNOBEKd © 0K 02, OK 04
AHTPOIIOIEHE3 JKUBOTHBIMH. (JCHOBHBI? CTAHH AHTPONOICHE3A. JBOOIUS 5 JiP24, JIP26, JIP32, JIP33
COBPEMCHHOTO UCJIOBCKA. MP21, MP22, MP23, MP25
YemoBedeckre packl i UX SJIMHCTBO. BpeMst U yTH paccesieHus 11Pe6, 11P69 ,ITP6 10,
yejopeka mno tmmanere. [lpucnocoGmennocTs uenosexka
. Pa3HBIM YCIIOBHSIM CPEb




Paszpes 4. Dxkoagorus

Tema 4.1,
IKOTOTHYECKHE
(haxTophl ¥ cpelbl

Teopernueckoe 3ausirie. DKOROIHUCCKUC GAKTOPLI H CPE/ibi
HHU3HU
Cpeibt 00MTanMs OPraHHu3MOB: BOJHAS, HA3CMHO-BO3LYIIHAS,

OK 01, OK 02, OK 07

3aKoHOMEPHOCTH cymiecTBoBaHus OGHocdepnl. OcobernocTH

KH3HH IIOLIBCHI-IHSI’,‘ BH)’IpHSpl AHM3MEHHAS. (Dmmfo-xummccme JIP25, JIP27. JIP32
ocobenstocty cped ofuTanust oprann3Mos. IlpucnocobneHns MP1, MP2, MPS. MP7. MP23
OprafM3MOB K  JKH3HH 1; pasupx  cpenmax.  [lonsTre P67
IKOHOrHYyeckoro (axropa. IKnaccm@uranus 3KOIOrHUCCKHX
(paxropos. llpapuno  muaumyma H). Jlubuxa. 3akon
tonepanTroct B, Wendopna
| Temad.2. Teopernveckoe  zamsitne.  llonynsnwug,  coofmecTsa,
Honynauus, 3KOCHCTEME
coobuiecTsa, DKONOTHYECKAs  XapakTEPHCTHKA  BHAA ¥ [OUYISLHH. OK 01, OK 02, OK 07
KOCUCTEM b JKOMOryMUecKas HUlia BUAA., DKONOTHYECKHE XapaKTepPHCTHKY TIPS, JIP27. JIP32
nonyasguun. CooOmiecTBa M 3KOCHCTEMBI, Buonenos H ero MP1, MP2, MPS. MP7. MP23
CTpyKTypa. CBsS3H  MexkAy OprasuszmMamu B OHOlieHO3E. ITP67
CTpykTypHBIE  KOMIOHGHTBI  BKOCHUCTEMBI:  HPOAYUEHTHI,
KOHCYMEHTBI, penyuenTsl. KpyropopoT BemiecTs # IOTOK
3HEPTHH B 2KocucTeMe. Tpoduueckue ypoBHY
Hpakrudecxoe sausTae Ne6 Pelnenne sKoIOrHUeCKUX 3aiad OK 01, OK 02, OK 07
Ha cOCTaBIICHHE TPOPUICCKUX Terei P25, J1P27, JIP32
MP1, MP2, MPS, MP7, MP20, MP23
I1P67, ITPGS
Tema 4.3. Teopernueckoe szansite. buocdepa - sxuBas 06on0UKa
buocdepa - 3emMiu. OK 01, OK 02, OK 07
rnobanbHasg Pazpurue npexnctapnenuit o Ouocgepe B Tpymax B JAP25, J1P27, JIP32
skonoruyeckas | Bepragckoro, Obnactu Onochepnt u ee xomnoueHTsl, JKupoe MP1, MP2, MP5, MP7, MP23
CHCTEMa BEILECTBO OHOChEpsI ¥ €ro PYHKUHH, [1Pe7
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Onoceprl  Kax rnodaibHOR  3KOCHCTeMbI,  JIHHAMHUYECKOE
pagHosecue 8 Ouocdepe. Kpyropoportnsl  BElIECTB  H
OuorcoxumMuyeckne  1MKNBL  DodanbHble  2KONOTHUECKHE
11poOIIeMbE COBPEMEHHOCTH

_

Tema 4.4,
Bnusiiue
QUTPOHOTCHHLIX

Teopernueckoe 3ansiTne. AHTPONOrCHHBIE BO3JACHCTRUS Ha
Suocdepy.
3arpa3HcHus  KaKk  BMA  @HTPOIOrEHHOIO  BO3ACHCTBHIL

OK 01, OK 02, OK 04, OK 07
JIP25,J1IP27, j1P32, JIP28, JIP29,

LESMOTCXHOIIOFI/IH B

MPOH3BOJCTRO.

paxTopoB Ha Anrpolnoresnele Bo3feHcTBrsS Ha arMocdepy. Bosneitcreus na 2 o JIP30, P31
B 4 MP1, MP2, MP5, MP7
buochepy runpocdepy. Bozaelictrus Ha jurTocdhepy. AHTpONOreHHLIE P67
BO3eHCTBHS Ha DHOTHYSCKUE COODILeCTRA.
[paxruaeckoe samarne Ne7  AHanu3  DKOJOTHYUECKHX 0K 01, 0K 02, OK 07
ACTICKTOR YTHAM3AUH OTX0JI0B [IPOU3BOACTRA H ) ) JIP27, P28, JIP29, JIP30, JIP32
KOMIUIEKTYIOLHMX KOMABKOTCPHOTO OO0PYIOBAHHS MP1, MP2, MP5, MP7, MP20, MP48
[1Pe7, IIPes
| Tema 4.5. IIpakraveckoe 3amsire  Ne§  Onpenenenue  BimsaHus
Bnusinue pazanugkiX adMOTHYECKAX (HaKTOPOR HA 3A0POBBE YELIOBEKA OK 01, OK 02, OK 07
COL[HANIBHO- 5 ) JIP27, JIP28, JIP29, JIP30, JIP32
IKOIOTHIECKHX MP1, MP2, MPS5, MP7, MP48§
(aKTOPORB HA 11Po7, 11P68
370POBBE YENOBEKA
Kourpoasuas padora OK 01; OK 02
JIP23, JIP24, JIP25; JIP26]IP32,
2 e JIP33, P34
MP4; MP5; MP12; MP21, MP23
[TP62, TIPG3, I1P64, TTPGS, ITP66
Paznen 5. buosorus B sKu3nu
Tema 5.1, Teopernuecxkoe 3ansTHe. DBHOTEXHONOTHS KAK Hayka H 5 ) OK 01, OK 02, OK 04

JIP23, JIP24, JIP25; JIP26;
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AHHU3HE KaXJI0ro

OCHOBHBIC — HANPABICHUS  COBPCMEHHON  OHOTEXHONOIHH.
Metronbl Ouorexsonornd, OOnexthl GUHOTEXHOAOTMH. DTHKA
OHOTEXHOJOTHYECKMX W TEHETHUSCKMX  DKCICPHMCHTOR.
[Tpapuia moucka ¥ ananuza GHOIKOJIOrHUSCKOH MHGOPMain
W3 pasidvHblx  MCTOURMKOB {HayuHas ¥ ydeOHo-HaydHas
AUTEParypa, CpeacTra Maccorod unpopmanud, ceth MutepHer

1 ApYTHe)

JP32, JIP33, JIP34

MP1; MP2: MP3; MP4; MP5; MP6;

MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
11P61; 1P62; 11PO3; T1POS; T1P06

|

Npaxraueckoe 3apatue Ned Cocrapienue U 3aimmra Kelcon
Ha aHanu3 HHQOPMAlMH O HAYUHLIX JOCTIIKEHUIX B 00nacTH

OK 01, 0K 02, OK 04, TIK 2.2
JAP28, JIP29, JIP30, JIP3]

FeHETHHECKHX TEXHOJIOTHH, KINETOUHOH HEDKEHEPHHU, ITHIIEeBBIX 2 2 MP1, MP6, MP16, MP17, MP48
OHOTEXHOIOTHH, [1P61; HP62; TIPG3; TIPGS; TIPGO,
Pe9
Tema 5.2 IpakTuyeckoe 3angarue Nel Cocrapiienne ¢ 3ammra Kelcon OK 01,0K 02, OK 04, TIK 2.2
buorexnonoruy | «Pazsurtre OHOTEXHOMOIHH ¢ HCOONB30OBAHHCM TEXHHYECKHX JIP28, JIP29, P30, JIP31
TeXHHYSCKUE CUCTEM M UX I[PUMEHEHHE B KHU3HY UCTOBEKa» ) 5 MP1, MP6, MP16, MP17, MP19,
CHCTEMBI MP 31, MP 33, MP48
[1PG1; TIP62; TIPG3; [IP6S; 11PA6,
[TPG9
HpaxTuuecroe 3anarue Nell Cocragnenie u 3amuTa KeHcos OK01,0K02, OK 04, TIK 2.2
«PazpuTHc OMOTEXHOJOIMH ¢ HCIOJB30BAHHEM TEXHHUECKHX JiP28, JIP29, JIP30, JIP31
CHCTEM H HX HPHMEHEHHE B JKM3HH YEIOBEKar ) ) MP1, MP6, MP16, MP17, MP19,
MP 31, MP 33, MP48
11P61; I1P62; TIPG3; IIP6S5; [1P66,
P69
MpomerkyTounas arrecrauus (Anddepennnpopannbiii 3aveT) 2
Bcero: 68 12
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3. VCIOBUS PEAJIM3AIIMU TPOI'PAMMBI VHEBHOI'O HIPEIMETA

3.1. MarepuajpHO-TeXHHYECKOE oDecneyeHue

Jast ocsoenus nporpammbel ydeGuoro npeamera OOI10.13 buonorus B
ObITOY  «KOMT» umeercs yueOHbIH xabuHer «ECTeCTBEHHOHAyUHBIE
TUCTUITITUHED? .

[Tomeluienue xabuHeTa OCHAIEHO THUITOBBIM OOOpPYZIOBAaHHEM, B TOM HHUCHE
crienManusMpoBannoil  yuyebHo#t  mebenbl0 M cpencTBaMu  0OYyueHMd,
HEeOOXOHMMBIMHM /11 BBINONHEHUS Tpe0OBaHMM K  YPOBHK  MOAINOTOBKH
00YyqaroLIUXCH.

OcHanenue yuebHoro xabuHera:

— IIOCa/I0YHbIE MECTa 10 KONUYECTBY 00YyYaromMXCs;

— pabouee MecTO MpenogaBarTens;

—  TnpogeccuoHaNnbHO-OPUEHTUPOBAHHBIE 3a1aHK4.

HupaxTutdeckue Marepuansl:

—METOJAMYECKHE YKa3aHWs 110 BBIIOTHCHHIO IpaKTHYeCkux paboT 1o
yuebnomy npeamery OOIT6.13 buonorus;

— KOMIUIEKT 3a/laHuil U1 IPOBEASHUS NUCHMEHHBIX KOBTPOJBHBIX paboT;

— KOMILIEKT 3aJaHui IS HPOBEIeHUS MMACEMEHHOTO
rndepeHIUPOBAHHONO 3aUeTa.

Texuuueckue cpeacTra 00yUYeHHUs:

— [IEPCOHAIBHBIA  KOMIBIOTEP €  JTHLEH3HOHHBIM  IIPOTPAMMHBIM
obecnevennem;

—  [POEKTOP C DKPAHOM.

3ansi:

bubnuoTexa, yuTanbHblil 3a7 ¢ BLIXOIOM B ceTh MHTepHET.

3.2. UndopmaunoHHoe odecnedeHUe peaiH3alliy porpaMmmsbl

Ansa peanusanum nporpaMMsl B 6ubnunoreuHom ¢ouge OLITOY «KDOMT»
UMEIOTCS NEeYaTHBIE 1 BIIEKTPOHHBIC 00paszoBaTeNbHbIE ¥ HHGOPMAIMOHHBIE
pecypcehl Ui UCIIOIL30BAHUA B 00pa3oBaTEILHOM IIpollecce.

3.2.1. OcHOBHBIE HCTOUHHKH

I. buonorus: yueOHUK U NPakTHKYM Uil CpefHEro NpodhecCHOHATBLHOTO
obpazopanust/ B.H. fprirun [u ap.}; non penaxuueit B.H. Speiruna. — 2-¢ uza. —
Mockga: Mzpatesscreo 1Opaiit, 2023. — 378 c¢. — (Ilpodeccronanbroe
obpasosanue). — ISBN 978-5-534-09603-3. — Texct: snexrpounsiii // 2bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/511618
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https://urait.ru/bcode/511618

3.2.2. JlonoJHuTe/IbHbBIE HCTOYHUKH

1. buonorus. BaszoBelii 1 yriayOaeHHBIH ypostu: 10—11 kimaccel: yaeGHUK
ans  cpeanero obitero obpazosanus/ B. H. fApeirun {n ap.]; nox obmeit
pepakumeit B, H. Speiruna. —  2-e uw3n., mepepab. wm gou.—  Mocksa:
WMzparenscrso 1Opaiit, 2023. — 380 c. — (OO0weobpazoBateNbHbIl [UKI). —
ISBN 978-5-534-16228-8. Tekct: anextponusiii // DBC IOpait [caiT]. —
URL: https://urait.ru/beode/530646

2. Jlannukas T.B. buonorus. Tectel: yuyebuoe nocodue mia CIHO —
Mocksa: Mzparensctso HOpaiit, 2023. — 40 c¢. (Ilpodeccuonanshoe
obpaszopanue). ISBN 978-5-534-14157-3 Texct: anekrponubiit // 3bC Opaiirt
[cafiT]. - URL: https://urait.ru/book/biologiya-testy-519715

3.2.3. UnTepHeT-pecypehl

1. Enunas  xolekuud — UU@QPOBBIX  00pa3zoBaTeNbHBIX  PECypCoB
[Dnextponuslit pecypc] URL: http://school-collection.edu.ru/

2. Poccmiickas 3neKkTpoHHas WiKoja [OnexkrtpouHsiit  pecype] URL:
https://resh.edu.ru/

3. Mudoypox [Dnextponnstit pecype] URL: https://infourok.ru/

4. Pewry EI'D. DBuosorus [DnexrponHstii pecypc] URL: https:/bio-
ege.sdamgia.ru/

21


https://urait.ru/bcode/530646
https://urait.ru/book/biologiya-testy-519715
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJbBTATOB OCBOEHHNA YYEBHOI'O

Kortpone u

PacKphIBAIOTC  uepes

NPEIMETA
OlleHKa pe3yJIbTAaTOB OCBOCHHUS y4ebHOro IpeaMera
JMUCUMIUIMHAPHEIE — PE3yJbTaThl, HAIpPaBIeHHBIE Ha

dopmuposanue o61mHX 1 NpodeccCHOHaNbHBIX KOMIIETEHIMH [0 pa3fenaM TeMaM
COAEpKaHus yUeOHOro MaTepuania.

O6wasn /
THUNbE OLIEHOYHbBIX
npodeccHOHATBLHAS Pasznen / Tema .
MEPONPHATHH
KOMIETeHUHS

OK 1. Bwuidupate cnocosl | Pazgen i, Tema 1.2., Tema 1.3. | Tectupopanue
PeLUCHHUS sanad | Pasnen 2., Tema 2.5., Tema2.6. | YerHEI! onpoc
npodeccuoRanbHOM [TpencraBnesre pe3ynbraToB
JesITeNBLROCTH IpakTHueckux pabor

NPHMEHHTEABHO K PA3IHYIHELIM
KOHTCKCTaM

KonTponsHas pabora

Pasznen 4., Tema 4.1., Tema
42., Temad3., Tema 4.4,

Tectuposanue

YceTHBIN Onpoc
Ilpencrasnenue pe3ynpTaros
npaKkTHyeckux pabor
Kourponsnas pabora

Pazaen 5., Tema 5.1., Tema
5.2.

Tecruporanue

Yerabif onpoc
IIpencrasiesne pe3y;abTaToOB
NpakTU49ecKux paboT

OK 02. Hcnons3oBath
COBPEMCHHBIE CpencTBa
TI0HCKA, aHanmza u
HHTEPIIPETAllMY  UHQOPMALIIH
u HH(OpMAaHOHHEIE
TEXHOJNOMHY JUIsl BBLIIOJIHCHUS
3aj1ay npogeccruoHaNbHON

ACATENLROCTH,

Pazmen 1, Tema 1.1., Tema
1.2, Tema 1.3., Tema 14.,

iy

Tema 1.5.

TecTuposanue

YcTHBIH onpoc
IlpenctaBneHne pe3yibTaToOB
OPaKTHYECKKX padoT
KontpospHas paboTa

Pazmen 2., Tema 2.1., Tema
2.2, Tema 2.3., Tema 2.4,

L,

Tema 2.5., Tema 2.6.

Tectupopanue

YCTHEIH ompoc
IlpencrapneHue pe3yabTaTOB
HNpaKTHYecKuX pabot
Pemwenue OHOJIOrUHECKUX
3agay

KonTtponsnas pabora

Paznen 3., Tema 3.1., Tema
3.2., Tema 3.3.

TectHpoBanue

YCTHRIA ollpoc
Ipencrapiense pe3ynbTaToOB
IPaKTHYEeCKUX paboT
Pazpaforka JeHTH! BpeMeHHU
IPOUCXOMKAEHKS yeoBeKa

Paznen 4., Tema 4.1., Tema
472, Tema 4.3, Tema 4.4,

Tecruposanue
YerHbii onpoc
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Tema 4.5.

Ilpencrasnenude pesyiabTaros
[PAKTUYECKUX paboT
CocraBnenue CXEeM
KpPYTrOBOPOTa BEUIECTR

Kontponenas pabora

Pazzmen 5., Tema 5.1., Tema 5.2

Tecrupopanye

YCTHBIHR 0nIPOC
Ilpeacrasnenue pe3yaLTaToB
IIPAKTHYECKUX padoT

OK 04. DpdexTuBHO
B3AMMOJICHCTBOBRATE 151
padoTarb B KOJUIEKTHBE M

KOMAaHLE,;

Paspen 1, Tema 1.2., Tema 1.5.

Tectupopanue

Yerasli onpoc
Ilpencrapiaenne pe3yiabTaToR
NPaKTHYECKUX padoT
Koutposapnas padora

Pasgen 2., Tema 2.1., Tema
2.3, Tema24., Tema 2.6.

Tectuporasue

YerTHeIi onpoc
[lpencrasnense pe3yiabTaToOB
BpaKrTyuHeckux padot
Perrenue HHOTOrMYecKux
3aiay

Kontponraas pabora

s bl

Pazpen 3., Tema 3.
3.2, Tema 3.3,

1., Tema

Tecrupopanue

YeTHBIH onipoc
IIpengcrasnenye pe3yibTATOR
HPaKTUHECKUX. paboT
Paspabotka JeHTB BpeMEHU
NPOUCXOMKICHUS YEIIOBEKa

|

Paznen 4., Tema 4.4., Tema
4.5.

Tecrupopanue

Yerasiit onpoc
[Ipencrapnenye pe3ynbTaTtoB
[paxkTuyeckux pador
CocraBnenne
KpYroBOpOTa BEIHECTB
KonTtponsnas pabora

CXEM

Pasgen 5., Tema 5.1, Tema 5.2

Tectuporanue

Yerusiit onpoc

Kelic 3ananus

Hpencrapnenue pe3yapTATOR
IPaKTHYeCKHX palboT

OK 07 ConefictBOoBaTH
COXPAHEHHIO  OKPYIKAIOLIEH
Cpeiabl, pPecypcochepekxeHHIo,
IPUMEHSTD 3HAHUA 00

KIUMaTa,
OepeknuBOro

M3MCHCHMH
OPHHIEKXILL

Pasnen 4., Tema 4.1., Tema
42., Tema 4.3., Tema 4.4,
Tema 4.5.

TecTupopanue

Yerueii ompoc
Ilpencrasnenyue pe3yabTATOB
npaktudeckux pabot
Pemenue IKONOIMIECKUX
3aj1a4

2
)




Hpomsomma, a3 PexTHBHO

NeHCTBOBATEL B Hpe3BBIYalHbEIX

Cocrapienye cxXeM

KPYIrOBOPOTA BELIECTR

E CUTYALUIX; KontponrHas pabota
FTIK 2.2 Yerpauars | Pazpen 5., Tema 5.1., Tema 5.2 | Tectuposanue
HEHCIPaBRHOCTH i VCTHBIN onpoc
HOBPCIKACHHA YCTPOHCTE TpencrasieHye pe3yibTATOR
WHOKOMMYHUKAUHOHHBIX HpaKTHYECKHX paboT
cUcTeM, B TOM  YHCHE Kei
NEePCOHAIBLHBIX HUGPPOBBIX CHC 3ajiaHnd
YCTPOHCTB 144 OpuCHOR
TEXHUKH., ,
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