MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MuHucTepcTBO 00pa30BaHUs M HAYKH AJITAliCKOI0 Kpast
AamuHuCTpanus Boa4yuxuHCKOro paiona

MBOY "Ycerp-Bomunxunckaa CIHI"

PACCMOTPEHO COTJIACOBAHO YTBEPAK/JIEHO
Pykosoaurens MO Orsercrsennbiii no MP - JlupekTop .
b2 NG P
il Lol [forSTomdey
UIsemaep JILK JNorauena M. As . Kaptawos A.b
[Tporokon Nel ot «30» «30» 082023 1 [Mpixas Ne kot «30»
0820231 r. (082023 r.
PABOYASA ITIPOI'PAMMA
(ID 417009)

yueOHoro npeamera «buoJsiorus. Yriy0JeHHbIH YPOBEHb)

s ooygaromuxes 10 kimacca

ceio Ycerh-Boaunxa 2023



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebromy npeamery "buonorus" (nanee - OMoIOTHs) Ha YPOBHE CPEITHETO
obmrero oopa3oBaHus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccwuiickoit ®enepanun», ®I'OC COO, Kouuenmuu mnpemnogaBaHus
yueOHoro npeamera «buosorus» U OCHOBHBIX MOJIOKEHUH (enepanbHOi pabodeil mporpamMmmbl
BOCTIMTaHUS.

VYuebusiii npeamer «buonorus» yrnyonéuHoro ypoBHs wusyudenus (10—11 xmmaccer)
SBJISIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBeHHO-Hay4HbIE MPEAMETHD.
Cornacno mnonoxenusim OPI'OC COO mnpodunbHble y4yeOHbIE NpeaMEThl, H3Yy4aeMble Ha
yIIyOJIEHHOM YpOBHE, SIBJISIOTCS criocoOoM auddepeHnuanuu o0y4eHuss Ha YPOBHE CPEIHETrO
obmero o0pa3oBaHHUs M TPHU3BAaHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICIIMM OOpa3oBaHHEM. B To ke Bpems
KKIBIA U3 3TUX YYCOHBIX MPEAMETOB JTOJKCH OBITh OPUEHTUPOBAH HA MIPHOPHUTETHOE PEIICHUE
00pa3oBaTeNbHbBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
oOydaromuxcss ¥ CTUMYJIHPOBAaHHMEM HWHTEpeca K KOHKPETHOW O0O0JacTH HAydHOTO 3HAHUS,
CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOW, HKOJOTHUEH, TCUXOJIOTHEH, CIIOPTOM WU BOEHHBIM
JIEJIOM.

[Iporpamma no yyeObnomy npenmety "buonorus" naér npeacraBieHue o LEIH U 3a/1a4ax
n3ydyeHus: yaeOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE, ONPEEIsIET 00s13aTeIbHOE
(MHBapUaHTHOE) TMPEAMETHOE COJEpXKaHHe, €ro CTPYKTYpPHpPOBAHHE MO pa3leiaM H TeMmaw,
pacrpeieseHre o KiaccaM, peKOMEHIYeT IOCIIe0BaTeIbHOCTh N3yYEeHUsT yUeOHOTO MaTepuaa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OMONOTHMU peann30BaH MPHHIIUI
MIPEEMCTBEHHOCTH C H3Y4YeHHEM OHOJIOTHH Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS,
Onaromaps 4yeMy MPOCMaTpHUBAETCS  HAIPABICHHOCTb Ha  MOCIEAYIOllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBINUICHUS, PEICTaBICHUA O 30POBOM 00pas3e *KHU3HH, Ha
BOCTIHTaHHE OEpeKHOTO OTHOLIEHHWS K OKpYyXKarolled mnpupogHoil cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peamm3anuu
tpeboBanuit ®I'OC COO x mIaHUPyEeMbIM JHUYHOCTHBIM, METANPEIMETHHIM U TPEIMETHBIM
pe3ynbTaTaM oOOydeHUsS U B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yyue€OHO-IIO3HABATEIHHON
JeSITETFHOCTH OOYYaIOLINXCSl 10 OCBOCHMIO COJEpXaHUS OHOJOrMYecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus.

YueOHblii npeameT «buonorus» Ha ypOBHE CpeIHEro o0IIero oOpa3oBaHUs 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHHUE U YIiIyOJieHne 3HAHUI
oOydarolmuxcsi O JKMBOM TpUpOJE, OCHOBAaX MOJIEKYISAPHOM M KJIETOYHOH Ouoioruw,
SMOPUOJIOTHH U OWOJIOTUU PA3BUTHS, TEHETUKHU, CEJCKIMH, OMOTEXHOJOTHH, IBOJIIOIUOHHOTO
YUEHUS U SKOJIOTHH.

Nzyuenne yuebHoOro mpenmera «buonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO HA
MOTOTOBKY OOYYAOIIMUXCS K IMOCIEIYIONIeMY TOJMyYeHUI0 OHOJIIOTHUYECKOTO O0pa3oBaHUS B
By3axX M OpraHM3alUsaX cpeaHero npodeccuoHaabHoro oopasoanus. OCHOBY €ro cojiepiKaHus
COCTaBIISIET CHCTEMa OMONOTWYECKUX 3HAHUM, MONYyYEHHBIX MPH H3YYCHUU OO0YUYaIOUTUMUCS
COOTBETCTBYIOIINX CHCTEMATUYECKHX pa3fesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, B 10—11 kinaccax 3T 3HaHUSA MOJTYYaAOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHUSX, KUBOTHBIX, Tpubax, OaKTepusix, OpraHu3Me YellOBEeKa,
O0MMX 3aKOHOMEPHOCTSX JKM3HH, JIOTMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MIPUKJIATHOTO M TIOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
MOCJIEYIOLIEro BeiOopa npodeccun. Bo3mokHa Takke MHTErparus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MTOJYYCHHBIMHU O0YUYaAIOLUMUCS MIPU U3y4eHUN (HU3UKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mnporpammbl o ydeOHOMY mpenmery "buosorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXOJbI K H3ydeHUio Ouonoruu. CorjacHO UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOIIMMA OPraHWYECKOTO MHUpa Ha 3emiie, COXPaHCHHS OWOJIOTHYECKOTO pa3zHOOOpa3us
mwiaHetel. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJEKYISPHOM U KIETOYHOW OHOJIOTHH,
SMOPHOJIOTHH M OMOJOTHH Pa3BUTHUS, TCHETUKU M CEJIEKIINU, OMOTEXHOIOTHH U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCS 3HAHUS OOyJalomuxcsi M0 OOTaHWKE, 300JI0THH, aHATOMUH,
¢uznonorun venoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLIMOHHOE YUYEHUE, OCHOBBI SKOJIOTHH H
ydeHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH OO0ECHEUYUTh OCBOCHHE O0O0YyYaIOIIUMUCS
OMOJIOTHYECKHX TEOpHA M 3aKOHOB, HJEH, NPUHIMIIOB M TNPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJSIUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTI)KEHHUSX, COBPEMEHHBIX MCCJIECIOBAHUAX B OMOJOIMM, NMPUKIAIHBIX aCHEKTax
Ounosjoruuyeckux 3HaHWM. [ pa3BUTHS U MOJAEpkKaHUS MHTEpeca 00ydaroIuxcsi K OMOJIOrUu
Haps1y cO 3HAYUTEIbHBIM 00BEMOM TEOPETHUYECKOTO MaTepuasa B COAEepP)KaHUM MPOrpaMMBbl IO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHHSI W PA3BUTUS TOW WU WHOMN
o0nacTu OMOJOrHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO0€kKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTMYECKHUX U HKOJIOTUYECKUX MTPOOIIEM.

Hens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE — OBIIaJICHHE
OOy4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHu3alui >KUBBIX CHUCTEM
pa3HoOro paHra u npuoOpeTeHre YMEHUI MCIIOJIb30BaTh ATH 3HaAHHUS B (POPMUPOBAHUM MHTEpeca
K omnpenenéHHoN 00nacTi npodecCHuOHAIBHON JCSTEIHPHOCTH, CBA3AHHOW C OMOJOTHEN, WIH K
BbIOOpPY Y4eOHOTO 3aBe/IeHUs ISl MPOAOKEHUST OMOJIOrHIecKoro o0pa3oBaHusl.

JlocTibkeHHe Lenu u3ydeHus: yueOHnoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIYyIOIUX 3a/1a4u:

OCBOCHHME OOyYarOIIMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsIX, KOHLENIMAX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KAapTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIEeTKa, OpraHu3M, MOIMYJSIUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYyYalomUXcsi €  METOJAaMU  IO3HAHUS  JKUBOM  NPHUPOJBIL:
HCCIIEeI0BATEIbCKUMH METOAaMHi OMOJIOTMUECKUX HayK (MOJEKYISIPHONW U KIETOYHOM OHOI0ruH,
SMOPHOJIOrUH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJIOTHH,  TAJCOHTOJOTMH, OKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIICIOBaHU B JabopaTopun W B npupoze (HaOIoAeHHWE, H3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMU: CaMOCTOSITEIbHO HaXOAMTb, AHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTMYECKYIO MH(POPMALIKIO; TTOJI30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  YCTaHaBJIMBAaTh CBSI3b MEXAY pa3BUTHEM OMOJIOTMM M  COLHUANIBHO-
SKOHOMHMYECKHMHU U 3KOJOTHYECKHMMM IpoOJieMaMy YEJIOBEUECTBA; OLIEHHWBATH IOCIEICTBUS



CBOEH JIEATENILHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpoAHON cpene, COOCTBEHHOMY
3M0POBBIO M 3[I0OPOBBIO  OKPYXKAIOIIMX JIIOJIEH; OOOCHOBBIBaTH W COOJIOAATH  MeEpHI
npodunakTuku MHPEKIUOHHBIX 3a00JeBaHui, MpaBuUiia MOBEACHUS B MPHUPOJAE M OOeCreUeHus
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMCHHBIC HAydHBIC OTKPBHITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIUXCSl MHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeIOBaHUs, MPOBEICHUS
OKCIIEPUMEHTANLHBIX HCCJICIOBAHUM, pelmeHUs OWONOTMYEeCKUX 3a7ad, MOJCITUPOBAHHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHs K JKUBOHM MPHUPOJE B IEIOM U K
OTHCNbHBIM €€ O0bEeKTaM | SBJICHUSAM; (OpPMUPOBAHHE HKOJOTHUYECKOW, TECHETHYECKON
IrPaMOTHOCTH, OOIIEH KylbTypbl MOBEIEHUS B MPHUPOJAE; HMHTETPALMUA €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpeTeHne 00y4JaroIUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUN
(cobOmroieHne TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHBl BHJIIOB, SKOCHCTEM, OHOCheps),
COXpPaHEHHH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbsSI OKPYXKAIOIIMX JOJeH (COONMoaeHus Mep
npopuIakTUKU  3a0oyieBaHWi, oOecredyeHue  OE30MaCHOCTH  JKU3HEACSITEIIbBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOrM4YEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBUU 11 OCO3HAaHHOIO BBIOOpa OOYyYAIOIIMMHCS WHAUBUAYAIBHOM
00pa30BaTEIbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH IOCIEAYIOUIEMY MPO(hecCHOHAIBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIWUBUIAYaJTbHBIMA HHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OMOJOTHUU Ha YIIyOJICHHOM YpPOBHE
cpeaHero oOmiero obpaszoBanus, cocraBisier 204 dgaca: B 10 xmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefieni0).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOydeHHUs OHMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CIEUU(PUKU €ro CoJAep>KaHUS U HANpaBIEHHOCTU Ha MPOAOHKEHUE
OuoJoruveckoro o0Opa3oBaHHs B OpraHU3aAIUSAX CpeIHEro MpodeCCHOHATHLHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNIbHBIM YCIIOBUEM TNMPU OOYYCHUU OMOJOTMHM Ha YriayOJIEHHOM YpPOBHE SIBIISETCS
mpoBeJieHHe JTa0OpaTOpHBIX M TMpakTUdecKux pabor. Takke ydacTHe OOydYarIIUXCS B
BBITIOJTHCHUHM  TPOCKTHBIX UM y4eOHO-UCCIICIOBATEILCKUX  PabOT, TeMaThka KOTOPBIX
OTpe/ieNIIeTCs y4YUTEeNeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA

10 KJIACC

ConepkaHue  MPOTPpaMMbI, BBIICIICHHOE KYPCUBOM, HE BXOJWT B  TPOBEPKY
rocynapcTBeHHoOU utorooi arrectauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHAass Hayka. KpaTkas MCTOpHUsS pa3BUTHS OWOJIOTHH.
buonornueckne Hayku W u3y4daemble UMHU TpobiemMbl. DyHIaMEHTalbHBIC, MPUKIATHBIC U
MOMCKOBBIE HAYYHBIE UCCIICI0BAHMS B OMOJIOTHH.

3HadeHre OWOJIOTHH B (POPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHHe OWOJIOTHMH B MPAKTHYECKOU
NEATeTbHOCTH YeJIOBEKAa: MEIUIIMHE, CEJTbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpacrt, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. 'apsei, I'.
Meunnens, B. U. Bepuanckuii, U. II. IlaBnos, M. M. Meunukos, H. M. Basuios, H. B.
Tumodeer-Pecosckwit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabmumpl u cxembl: «CBsi3b OMOJIOTHU C IPYTUMH HayKammu», «CucteMa OHOJOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI H X H3YUYEeHUE

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus: ouonaorun. CBOKWCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTb U YHNOPSJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHM3AIUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
HW3MEHYUBOCTh, POCT U PAa3BUTHE.

YpOBHH OpraHu3alyMyd KUBBIX CHUCTEM: MOJIEKYJISPHBINA, KJIETOYHBIM, TKAaHEBBIH,
OpraHNU3MEHHBIH, MONYJISALINOHHO-BUOBOM, 9KOCHCTEMHBIN (OMOTeoeHOTHYECKHIT ),
ounochepusiid. Ilporeccsl, mpoucxoasimue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuzup kak ¢opma cyiiecTBoBaHus Matepuu. Hayku, uzydaroiue *UBbIE CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHU3aIHy.

Nzydenne xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. HabGmionenue, maMmepeHue,
SKCIIEPUMEHT, CUCTEeMaTu3amnus, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHo. IlnanupoBanue skcnepumenta. [locranoBka u mpoBepka runorte3. Hymnesas
runore3a. [lonsTie BEIOOPKHU U €€ JocTOBepHOCTh. Pazdpoc B Ouonormnueckux naHHbIX. OmeHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3ysibTaTOB. [[pUUMHBI HUCKa)KEHUS pE3yJIbTaTOB HKCIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumplr u cxembl: «OCHOBHBIE NPH3HAKH KU3HW», «DBHOJIOTMYECKHE CHCTEMBI»,
«CBOMCTBA KMBOM MaTtepum», «YpOBHU OpraHU3ALMH KUBON MPUPOIbI», «CTpoeHUE KUBOTHON
KiIeTku», «TKaHU  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenosy, «buocdepa», «MeToabl U3YUEHHS KUBOM MPUPOIBI».

ObopynoBanue: 1a60paTopHOE 00OPYIOBAHUE JIJIS TIPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
IKCTICPUMEHTOB.

IIpakTuyeckas padora «/cnonap30BaHWE Pa3IMYHBIX METOJOB MPU HU3YYEHHUH >KUBBIX
CHCTEMY.

Tema 3. buojiorust KieTKu



KneTtka — cTpykTypHO-(yHKIIMOHANIbHAST €JUHMIIA KUBOTO. VICTOpHUS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIpHOW M KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHUS, Xpomartorpadus,
anexkTpodope3, METOJ  MEYEHBIX aTroMoB, JuddepeHnuaibHoe EeHTPUyrupoBaHue,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn muxkpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauupbl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopust
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPONpENapaTbl PaCTUTENbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPO3JIEMEHTh. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTU€ B CTPYKTYpUPOBAaHUM KIETKH, TEIJIOPETYIALNH.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranndeckue BelIEeCTBA KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Moiekyinbl. [lepBuuHasi cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccudukamnus 6enkoB. buonoruueckue GyHKIMN 0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBOlOB. buonorndeckue QyHKuun
YIJIEBOJIOB.

Jlummasl.  T'mapodumeHO-THApOPOOHBIE  cBoiicTBa.  Kiaccupukanumss — TUIMHAIOB.
Tpurnuuepunsl, pochoaunuibl, BOCKU, ctepouisl. buonorndyeckue ¢pynkiuu aunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. IHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykimeoTuusl.
[punmun xkommuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crmpais.
Mecronaxoxaenue u ounonornueckue ¢pynkiuu JJHK. Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYUKH, UX (YHKIMU B KJIeTKe. [[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
Ouomonexyn u ux Komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuii cunmes OUOMONEKY U
UX HenpupoOHbIX AHAL0208.

JdeMmoncTpanumn

Hoptpersr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPUPOIE,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuuer u cxemsl: «llepuoguueckas TabmuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€JIKOBON MOJEKYJbD», «CTpoeHHe MOJEKYN YrieBoJaoB», «CTpOCHHE MOJIECKYI
MnuoB», «HykienHoBble KUCIOTED, «CTpoeHre MosieKyinbl ATO».

O6opynoBaHue: XMMHUECKasl IOCya U 000pyA0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBaHne HYKICHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tunel KIETOK: dyKapHOTHYeCKass W Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mpokapuoTHYecKOl KkieTku. Kiertoynass cTeHka OakTepuil W apXem.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOo(PHOI U aBTOTPOPHON MPOKAPUOTUIECKHX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IuUta3MaTHueckod wmemOpaHbl. TpaHCHOPT BEILIECTB uepe3
IJIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obOneryénHas auddys3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, Paronutos. Dx3o1uuto3. Kierounas crenka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Iluro3zonb. Llutockener. JIBmwkenuwe uuToruiazMbl. OpraHouisl KIETKU.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHE W (YHKIHH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKU.
CrpoeHue rpaHylIspHOTO peTHKylyma. Mexanuzm Hnanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [onbmku. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvooicu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pacTuTenbHbIX KieToK. Knerounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHUH, IUIACTUIBL [Ipoucxoosicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GYHKIUM  MUTOXOHApUN W TiacTul. [lepBUYHBIE, BTOPUYHBIE M CIOKHBIC TUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opranouzsl kietku CTpoeHrne u (GYHKIIMM HEMEMOpPAaHHBIX OPTaHOUIOB
kieTku. PuGocomsbl.  Ilpomesicymounvie  unamenmol. MuUKpOPUIAMEHTBL. AKmMuHo8blE
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
Muxkpotpybouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxkpompyboukamu. MomopHnvie benxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepHpiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
spe. dyxpomamun u eemepoxpomamur. belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHouU
060.10uKU 8 MUmo3ze. 0epHulil Mmpancnopm.

Knetounsle  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu



Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl U cxembl: «CTpoeHHE JYKAPUOTHUUECKOW KIETKW», «CTpOeHHEe KUBOTHOM
KIEeTKN», «CTpOeHUEe pacTUTENIBHON KIIeTKW», «CTpoeHne MUTOXOHAPUN», «Sapo», «CTpocHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaThl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0aKTepHUaibHbIX KIETOK.

JlabopaTopHas padora «/3ydueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

Jlaboparopnasa pabora «/ccnenoBaHue Ia3Moin3a U J€MJIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTHyeckas pabdora «/3ydyeHne ABMKEHNS HUTOIIA3MBI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIE U reTepoTpoHBIA. YdyacTHe KUCIOpPOAa B OOMEHHBIX  Ipoleccax.
Ounepretuyeckoe obecneueHne kietku: mpespaiienue AT® B 0OMEHHBIX mpoleccax.
@depMeHTaTUBHBI XapakTep peaklUui KJIETOYHOTro Merabonu3ma. DEepMEHThI, X CTPOEHHUE,
cBoiicTBa M MexaHu3M nedctBus. Kodepmentel. Ornuunst (pEepMEHTOB OT HEOPraHWYECKHX
Karanu3atopoB.  benku-akTuBaTOphl M OEIKU-MHTHOUTOPHL.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nUSMeHMbl U  NUSMEHNbL
peakyuonnoz2o yeumpa. Ponp XnopomiactoB B nporecce GorocuHTe3a. CBeToBas M TEMHOBas
¢baspl. @omoovixanue, Cs., Cy. u CAM-munvr ghomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpasue  OpraHM3MOB-XEeMOCHMHTETHKOB:  HUTpUDULUpYrOIINE
OakTepuH, xeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
4eJ0BeKOM. AHa’pOoOHBIE MHUKPOOPIaHHW3Mbl KaK OOBEKThl OMOTEXHOJOTHMH M BO30yIUTENN
00J1e3HEH.

AdpOoOHBIE OpraHW3Mbl. DTambl YHEPreTHUYecKOoro oOmeHa. [loAroTOBHUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KIETOYHOE JibIXaHue. Poib MUTOXOHApPUIN B Ipoleccax
ouosornueckoro okucieHus. lluknuueckue peakiuu. OkuciautenbHoe (ocdopunrpoBaHue.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATPD-
cunmaswl. llpenMyiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdemoncTpanuu

[optpersr: x. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBaHUE AJISi HPUTOTOBJICHHS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».



JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke

Peakuun matpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLMIX MATPUYHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IlpuHIMne! TpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AQHTUIIAPAJUIEIbHOCTh, ACUMMETPUUHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GumocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokucaot. Posb pubocom B GrocuHTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoenuu ceHos. Opranuzalys reHomMa y NpoKapuoT u
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). Monekynapnvie mexawnusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsiys 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupychbl — HekieTouHble (OpMBI KU3HU U 0ONIUraTHble mapasutbl. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. JKuszunenmwiti yukn JHK-codeprcawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpammuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, KHUBOTHBIX, pactennid. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamuxa: unmeepayus u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynkyuu 6enxos. Cnocodvl 0ocmasku 1eKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /1. 1. UBaHOBCKUI.

Tabmumplr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuit koa», «Bupyce»,
«bakrepuodarm».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii nuki, ero mepuonsl u peryiasmus. WaTepdaza u muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(TOCTMUTOTUYECKUI), CUHTETUYECKMH W MOCTCHUHTETHUYECKUI (IIPEMUTOTUYECKUN) TMEPHOAbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmukamusa. [lpunuuner  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIN  CUHTE3, aAHTUIAPAUICIbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl.  Ctpoenue xpomocoM. Temomepsl U  TeraoMmepasa.
XpOMOCOMHBIM HabOp KIETKH — KapUOTHIM. JMIUIOMAHBIA M TariouJHBIH HaOOpbl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenune kietkn — Muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynsuus Murornueckoro uukia kietkd. [Iporpammupyemas kietouyHass rulenb —
aronTo3.



Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «Ljugpposas kiemkay» — buoungopmamuvecxkue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIA HMKIT KIETKH», «Muto3», «CTpoeHHE XPOMOCOM),
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MHMKpPOCKOI, MHUKpoIpenapaTthl: «MHUTO3 B KJIETKaX KOpeEIIKa
JTyKa».

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHasi pabora «HaOnroneHne mMuTo3a B KJIETKAaX KOHYHMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEIbHOCTA OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, Apyrue NpoTucthl. KosloHnanbHble
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBbI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpas3oBaTenbHas, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOCHUs, QYHKIUH M PaCIOIOKECHHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEW: »IUTENIHANIbHAS,
COEJIMHUTENbHAsA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKUMHA U PacHOIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIMHM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tema opranu3moB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHUE U THUIBI COSUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHME OJHOKIIETOYHBIX OpPraHU3MOB: amME&OOoMIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEeHUH: TPOMU3MBI U HACTHUM.
JIBu>keHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieyHas cuctema. Pednexc. CkenetHbie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3mos. IlornomieHre Bo/bl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHILEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUILEBAPUTEIBLHOTO TpakTa. [luiieBapuTenbHbIC
xeine3bl. [InimeBapurenpHas cucTeMa 4esnoBeka.

Jbixanue opranu3MoB. /Ipixanue pacteHuil. J[pixanue >kxuBoTHBIX. {uddy3us razos yepes
MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHasi MOBEpXHOCTh. JKabepHoe u JErouHoe
JpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOCHMsI JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa ueJoBeKa. MeXaHHu3M
BEHTUWJISILIUU JIETKUX Y IITUI U MIICKONUTAIOMUX. Perymsius npixanus. /{pixarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpPraHu3MoOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHuil. TpaHcropT
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MIO3BOHOYHBIX KHMBOTHBIX U ueinoBeka. Cepple, KpOBEHOCHbIE coOCylbl M KpoBb. Kpyru



KpOBOOOpAIleHUsl.  DBOJIIOLIMOHHBIE  YCIOKHEHHUS  CTPOCHHSI ~ KPOBEHOCHOW  CHUCTEMBbI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutensuble Bakyonu. Opranbl BbigesneHus. @DuubTpauusi, Cekpeuuss u oOpaTHOE
BCaChIBaHUE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeseHUs. CBA3b MOJIOCTH Tejla ¢ KPOBEHOCHON
U BBIJCIATEIBHON CHCTEMaMu. BbiieneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u GpyHKIMOHUpOoBaHHE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OPTaHU3Ma
or Oone3neil. VMMMyHHas cucrtema uenoBeka. KIETOUHBI M T'yMOpajbHBIH HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro ummyHnuteta (I1. Dpmaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PasgpaxxumocTe M peryisinuus y OpraHm3MoB. Pa3napa)kuMoCTe y OJHOKIIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymauus y pacreHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI y >KMBOTHBIX. OTHEIbI
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsinust M SHIOKpPHHHAs CHUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TIOpPMOHOB. B3anMOCBs3b HEpPBHOW H
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabauubt u cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «llIpocreiimme», «Opranbl LBETKOBBIX pacTeHMi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«Kopuesbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JHUCTOBOM IIaCTUHKW», «TKaHU
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrtema», «HepBHas cucrema», «Koxa», «MplniedHas cuctemay,
«BpigenurensHas cucremMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue Mblmnb», «MIMMyHHTET?,
«KumeunomnonocTtasle», «CxeMa NUTaHUS pacTeHUN», «KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHapun», «BHYTpeHHEEe CTpPOCHHE HOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxcs», «HepBHasg cucrema nruny», «HepBHas cucrteMa MIIEKONUTAOIIUX,
«HepsHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX OPTraHH3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTeHUH, repOapun pacTeHUil pa3HbIX OTJIENIOB, BIAXKHBIE MIPENapaThl
YKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKLIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust KpaxMana M OelnKkoB moJ JeHcTBHEM (epMEeHTOB, OOOpyJdOBaHUE IS



JEMOHCTPAIMK ONBITOB M0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX».

Jla6oparopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBaHUE.

[lonoBoe pa3smuoxxkenue. IlonoBele kneTku, unm ramersl. Meio3. Craguu wmeno3sa.
[loBenenne xpomocom B Meno3ze. Kpoccunrosep. buosnornueckuii cMmbicia Melo3a U IOJIOBOIO
nporuecca. Melo3 1 ero MecTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.

IIpen3aponbimeBoe  paszpurue. I'ameroreHe3 'y KMBOTHBIX. IlomoBble  JKETE3BI.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHSl — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — o0na u3 2nasHvlx npobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHes3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunupoganuoe opodrenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOTICHHS MIICKOMUTAIOMUX. 3apOJBIIIEBBIE JINCTKU (TaCTPYJISAIUS).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIOLIETOCS 3apojblla (dMOpHOHANbHAS MHIYKUHWSA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO Kak pe3yJbTaT HEpPapXW4YeCKUX B3aMMOJCHCTBHM TIeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3Hau€HHE MPSMOrO M HEMPSIMOTO PAa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHANBHOTO PAa3BUTHUSl y KUBOTHBIX M yesioBeka. [lepunojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHoxeHne u pasButue pacteHuil. ['amerodur m cmopodut. Meiio3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmnonoTBOpEHNE M PAa3BUTUE PACTUTEIBHBIX OPraHu3MOB. J[BOIIHOE OIJIOJOTBOpPEHHUE Yy
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUU OHTOI'€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabauubl u cxembl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOJIOr0 pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbDY, «Pa3MHOKeHue »HBrieHb», «Pa3MHOXKEHHE THIPBIY,
«Menoz», «Xpomocomsl», «l'amerorenes», «CTpoeHHUE SNUEKIETKH W CIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «PasBurue capanum», «Pa3Butue narymku», «/IBOMHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHrue CeMsiH OJAHOAOJBHBIX W JIBYJOJBHBIX pPacTeHUN», <«JKU3HEHHBIA LMK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».



ObopynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIEPMATO30H10B,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckasi padora «BplsBleHHE NMPU3HAKOB CXOJICTBA 3apOJIBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Posip oTedyecTBEHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Padorsr H. K.
Kounbiosa, H. M. Basunosa, A. H. benozepckoro, I'. . Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHbIE NPHU3HAKH, JTOMUHAHTHBII M PELIECCUBHBIN NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, YUCTas JIMHUS, TUOpUnbl, reHoTurn, (eHotun. OCHOBHBIE METOABl T€HETHUKH:
rUOPUAO0IOTrMUYECKHUM, TUTOJIOTHUECKHM, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Iloptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecockmuii.

TaOauubl u cxembl: «MeToabl FeHETUKN», «CXEMBbI CKPELLIUBAHUS.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH e€AMHOOOpa3us
rubpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menaens — 3akoH
pacuiernjieHus mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpelirBanus. ['unoresa
YUCTOTHI TAMET.

AHammsupyromee  ckpemmBaHue.  IIpoMeXyTOdHBIM ~ XapakTep  HaciaeqOBaHUS.
PacmeruieHne npu3HakoB PU HETIOJIHOM JTOMUHUPOBAaHUU.
JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO

HacJje0BaHus NpU3HaKoB. L{uTonoruyecke OCHOBBI AUTUOPUIHOTO CKPELTBAHUS.

CuerieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrernieHHOe Hacle0BaHUE
T€HOB, HAPYUIEHUE CLEIUVIEHU MEXAY FT€HaMU. XPOMOCOMHAas TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMorameTHblii M rereporaMeTHbli moj. ['eHeTmyeckas CTPyKTypa MOJOBBIX
xpomocom. HacnenoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cucreMa. [lnelloTponusi — MHOXKECTBEHHOE [E€WCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneilicTBue HealienbHbIX TeHOB. KoMmruieMeHTapHOCTb.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(DM3HONOTUYECKNX TIPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (QyHKmmid. [eHeTmueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3AMH — MapasuT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHUeCcKre acTIeKThl KOHTPOJS ¥ U3MEHEHUsI HAacleJCTBEHHON nH(pOopManuy B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mennens, T. Mopras.



Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanu3upyroliee ckpeuBanue», «HenonHoe nomunupoBanuey, «CLENIEHHOE Hacae10BaHue
MIPU3HAKOB y Ipo30duibl», «'eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun apo3opuishy,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3m», «BzauMoaencTBre reHoBy.

O6opynoBaHue: MOJIENb NIl IEMOHCTPAllMU 3aKOHOB €JMHO00pa3usi THOpUA0B NEPBOIO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJIEIb UL IEMOHCTPALUHU CLECIUIEHHOTO HACJIEIOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydyeHue pe3ylabTaTOB MOHOTUOPHUIHOTO CKpEIIMBAHHS Y
JPO30(QHITBD).

IIpakTuyeckasi padora «l3ydyeHue pe3yabTaTOB IUTHOPUIHOTO CKPEIIUBAHHUS Y
JPO30(QUITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpensl npu dopmupoBaHuu ¢eHorumna. 3meHUMBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHAS.

MonudukanuonHass u3MeHYUBOCTh. Ponb cpenpl B hopMupoBaHUHM MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii U BapuanuMoHHast kpusas (B.
Noranucen). CoiicTBa Mo (UKAITMIOHHON H3MEHUNBOCTH.

l'enotunnueckass u3MeHYMBOCTh. (CBOMCTBA T'€HOTHIMYECKOWM HW3MEHUMBOCTU. Busl
TeHOTHITNYECKON H3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOT0 pa3HOO0pasus
B IIpeJienax OJAHOro BUAA.

MyTanuonHass W3MEHYUBOCTh. Buabl Myranuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SnepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
ComaTnueckue M TOJOBble MyTauuu. [IpUunMHBl BO3HMKHOBEHHUS MyTauuid. MyrareHsl M HX
BJIUSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOI'O MpouLecca. 3aKOH TOMOJOTHYECKUX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel u cxemsl: «Buasl u3MeHUHMBOCTH», «MonudukanoHHas H3MEHYUBOCTDHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PpACTEHHUM, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYMBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PsAJia U BAPUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapruotun uwenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBaHMS T'€HOMA YeJIOBEKa.
MeTozpl n3yuyeHHs] TeHETUKU YelloBeKa: IeHealornyecKuid, OJM3HEOBbI, [IUTOreHETUYECKUH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuidl. COBpPEMEHHOE OmpeJeeHNe



TE€HOTHUIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4HCIIe ¢ moMolubko ITIP-
aHanuza. HacnencrBeHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHn ¢ HacneICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIWLUHCKON TI'€HETHKH B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeKa. MeIHKO-TeHEeTHYeCKOe
KOHCynbTUpOoBaHue. CTBOJNIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITHYECKHE acTIeKThl
UCCIIEZIOBAaHUM B 00J1aCTH PEAAKTUPOBAHUS T'€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKalIlew cpeasl. l'eHeTndeckas MpeapacrnoaoKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabnuupr u cxemsl: «Kapuotun uenoBeka», «MeTolbl U3ydeHUs T€HETUKU YeJIOBEKay,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusoBa o LleHTpax npoucxoxIeHus ¥ MHOrooOpasus KyJIbTYpPHBIX pacTeHui. Posb cenexuun
B CO3JaHUM COPTOB pPAacTeHHH U MOpoA KUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! cesneKIMOHHOM paboThl. VIcKyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBHIyaJIbHBIH.
Dranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHne MPOM3BOAUTENCH MO MOTOMCTBY. OTOOp IO
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaauanvoHHbI U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHHEe TE€HOMHOTO pEAAaKTUPOBAaHUS M MeToJ0B pekomMOuHaHTHRIX JIHK mns
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonyyenne mnonuruionioB. BayTpuBunoBas rubpugusanus. bauszkopoacTBeHHOE
CKpelLMBaHKue, WU MHOpUIUHT. HepoacTBeHHOE CKpelIuBaHue, WM ayTOpuauHr. ['eteposuc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecryionusi MEXKBUAOBBIX THOPUAOB. JOCTHMKEHHS CENEKUMH pacTeHUud W
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M HM3y4EHHE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpamnenue u ynpasieHue 2eHemu4ecKuUMU pecypcam CeabCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesuenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabauubl u cxembl: «L[eHTPBI MPOUCXOKAEHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHHID,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METOIbI CENEeKIUN»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

Jlaboparopnas padora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN M MOPOJ JOMALTHUX
KUBOTHBIX).



JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CEJICKLUM PACTEHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO35ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rMsl U CHHTETHYECKAs OMOJI0T U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHass OMOTEXHOJOTHs: XjeOoreyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MHUKPOOHOJIOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO MOJIY4YEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas unkeHepus. MeTonbl KyJIbTypbl KIETOK M TKAaHEW PAacCTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMsS M COMATHUYECKUH sMOpHorenes. lcmoib3zoBaHue
TalvIOWJIOB B CEIEKUUU pACTeHUH. [lonyuenue MOHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonocuu 0300poeneHus, KylbmMueUpO8anus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBI CHUHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauimna. [1I[P-nuarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OMoMH)XKeHepust A pa3paboTKM  (PyHIaMEHTAJIbHBIX OCHOB MEAMLIMHCKUX TEXHOJOTHH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHMi TPEXMEpPHOro OMONPUHTHHTA U
ckagdosauHra Ui pelieHus 3aa4d NepCcOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJEKYISpPHBIX ME€XaHU3MOB (yHKIMoHHpoBaHUs PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KierouHnas nHxeHepus», «['eHHas HHKEHEPUs».

JlaGopaTopHas padora «l3ydyeHrne 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiuMBaeT TpPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOyJaroIIMMUCS
IIPOrpamMM CpeHero oouero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3yJabTaTOB OCBOEHUS MPOrpaMMbI 10 OMOJOTMU BBIAEICHBI
CICAYIONIME COCTABISIONIME: OCO3HAaHUE OOYJAIONIUMHUCS  POCCHUUCKOW  Tpa)kHaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH W CaMOONPEEICHHUIO,
Hanuuyue momueayuu K OOY4EHUIO OHWOJIOTHM, yenenanpagieHHoe paszeumue BHYTPEHHUX
yOeXKIeHUI JTUYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEW M MCTOPHUYECKUX TPATUIMHA pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYUYAIOUIMXCS PYKOBOJCTBOBAaThCS B
CBOEM  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  yCTAHOBKAaMH, IPUCYLUIUMHU  CHUCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUS ~ HKOJOTMUYECKOW  KYIBTYpHI,
CnOCobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS MPOrpaMMbl MO0 OMOJOTHM JOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCHUTATEIBHON ACSITEIHLHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHM, UCTOPHYECKHMHU U JTYXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMH, TIPUHSATBIMH B
o0ImIecTBe NpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIlecCCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, PAa3BUTHs BHYTPCHHEW MO3ULMM JINYHOCTH, NATPUOTU3MA U
YBa)XXEHUS K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJda U CTapuieMy NOKOJEHHUIO, B3aUMHOI'O
YBOKEHMs, OEpEe)KHOro  OTHOWIEHMS K  KYJIbTYPHOMY  HAacleOul0 M TPagULUsiM
MHOTOHalIMOHAJIBHOTO HapoAaa Poccuiickoi denepannu, NpUpoJE U OKPYKAIOIIEH Cpeae.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenmMera «buonorus» MOKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
NO3ULMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAlMi, IO3UTHBHBIX BHYTPEHHUX
yOeXaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTAM pOCCHICKOro 00IecTBa,
pacIlipeHe KU3HEHHOTO OIbITA M OIBbITa ACATEIBLHOCTU B IPOLIECCE PEATU3aLUN OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh IPAXKIAHCKON MO3UMLUU 00ydYaromerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOSA3aHHOCTEH, yBa)k€HUE 3aKOHa U
IIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTHU MPHU CO3JaHUU YYEOHBIX NMPOEKTOB,
peleHnH yu4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENENATh COOCTBEHHYIO IIO3MLHMIO 110 OTHOLIEHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €&;

YMEHUE  y4YUTbIBaTh B  CBOMX  JIEHCTBMSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIOJICH C Pa3HBIMH YOSKICHUSAMHU, KYIbTYPHBIMU LIEHHOCTSIMU U COLMAJIEHBIM
IIOJIO’KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MIO3HABATENIbHBIX M HCCIECJOBATEIbCKUX 3a/ad, YBAKUTCIBHOTO OTHOLICHWS K MHEHHIO
OTIITOHEHTOB MPU OOCYXIEHUH CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOHN IPaykIaHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonmMHON, ropmocTtu 3a CBOW Kpail, CBOIO
PonnHy, cBOH SI3BIK M KyJIBTYpY, IPOLUIOE M HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;



IIEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEIUI0 U TMaMATHUKAM TPUPOIBL,
nocTikeHusIM Poccrn B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIGHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBIICGHHE M Pa3BHUTHE
OMOJIOTHH, TOHUMAaHWI 3HAYCHUSI OMOJIOTHH B IIO3HAHWHU 3aKOHOB TIPUPOIBI, B KH3HU YEIIOBEKA U
COBPEMEHHOT'0 00IIeCTBA;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTH K CITy)eHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Ccyap0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUICKOT0 HAPO/a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATH CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYHBOTO OYAYILETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pOAMUTENSM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSATHS IIEHHOCTEH CEMEWHOW JKM3HH B COOTBETCTBUU C TPATUIUSMHU HAPOJIOB
Poccun;

4) 3cTEeTU4€eCKOr0 BOCIUTAHM A

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XCHHIO B PA3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHUE IPOSIBIISTH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHMSA  KYJBTYPHI  310POBbS H
3MOLMOHAIBLHOIO 0JIAronoJIy4usi:

MOHMMAaHKE U pealn3anus 310poBoro u 0e3omacHoro odpasa *u3HH (340POBOE MUTAHHUE,
coOIofIcHHEe TUTUEHUUYECKUX TMPAaBHII U HOPM, COANaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas (QuU3NYecKas aKTUBHOCTB), OEpPEeKHOTO, OTBETCTBCHHOIO M KOMIIETEHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DPM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE WEHHOCTH TNPaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHHE TIOCIICACTBHA M HENPHATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HAapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOIr00Ue;

TOTOBHOCTBH K aKTUBHOH JCSITSIILHOCTH TEXHOJIOTHUECKON M COITMAIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMONHITH — TaKyHO
TeSITETbHOCTB;

HWHTEpEC K Pa3iuyHbIM cdepaM MpoPecCHOHAIBHON AESITeNIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OynyIiei mpodeccru 1 peaan30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJI0THYeCKOr0 BOCIIUTAHHUSA:

9KOJIOTMUYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyILIECTBOBAaHHS;

MOBBILICHHE YPOBHS 3KOJOTMYECKOW KYJBTYphl: MPUOOpPETEHHE ONbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXKHBIX IMOCIIEICTBUMN I OKPYKAIOIIEH CPEeIbI;

OCO3HaHUeE T100aJIbHOr0 XapaKTepa dKOJOrMUeCKHUX Mpo0ieM U MMyTeH UX perieHus;

CIIOCOOHOCTH UCTOIB30BaTh MPUOOpPETaeMbIe TIPU W3YYCHUH OUOJIOTUW 3HAHUS U YMEHUS
IpU pelIeHUuU MNpoOJieM, CBA3AHHBIX C PAalMOHAIBHBIM IMPHPOAOIOJIB30BaHUEM (COOII0/IeHNe
MpaBWJI TIOBEJICHUSI B MPUPOJEC, HANPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OMoChephl);



AKTUBHOE HENPUATHE JIEHCTBUM, NPHUHOCAIIMX BpEJ OKpY)KaIOIIEeH NPUPOAHON cpexe,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJIW4ue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
NEATENBHOCTH  DKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MO03HABaTEIbHONM, KOMMYHHMKAaTUBHOM M COLMAJIbHOW MpakTUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JUAlOTe KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYJIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEILCKON KYJIbTYpPhI KaKk CPEACTBAa B3aUMOICHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

NMOHUMaHue crnenupuK OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (hopMUpOBaHUHU
palMOHAIBbHOTO HAYYHOI'O MBILIUIEHHUS, CO3/1aHNHU LIEJIOCTHOTO MPEACTABICHHS 00 OKpY’KaroleM
MHpe KaKk O €IMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPOOJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOex)IEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOW LMBHIM3ALUU: O0OeCTieueHus
HOBOTO YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pemaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA MyTeH BBIXOAA U3 II00aTbHBIX
HKOJIOTUYECKUX TPoOIeM 1 00ecriedeHus Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUM OMOJIOTMYECKUX 3HAHMM B IEJIAX MOBBILIEHUS 00Ut
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTu (YHKIIMOHATHHOU
IrpaMOTHOCTH o0y4aronuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METO/JOB IIO3HAHUS, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJB30BAaTh IMOJydaeMble 3HAHUS JUIA aHaldu3a W OOBSICHEHUS SBICHHUU
OKpPY’KAIOIIeT0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKIIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS JaHHBIX C MENbI0 TIOTY4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJI PEleHUus
po6JIeM B peasibHbIX KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOU JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa3oBaHUI0 U CaMO00pa3oBaHMIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUSI ydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaUUMBIC JUISI  (POPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXAUCIUIUTMHAPHBIC
(MexxIIpeIMEeTHbIE) 00IIeHAYYHbIE TOHATHS, OTPaXKarolIe IeJTOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METO/IOB MMO3HAHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHUS,
SBJIEHUE, MPOLECC, CHUCTeMa, HAay4yHbI (akT, MPHUHILMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIEOBaHKEe, HAOIIOJIECHNE, MU3MEpPEHUE, SKCIICPUMEHT H JIPYTHE); YHHUBEpCATbHBIE
ydeOHble JeHCTBUS (ITO3HABaTEIbHbIC, KOMMYHUKATUBHBIE, PETYISITUBHBIC), 00CCIICYMBAIOINE
(dhopMupoBanre (QyHKIIHMOHAIBHON TPAMOTHOCTH M COIMATBLHOW KOMIIETEHIIMU OOYYaIOIINXCS;
CIIOCOOHOCTH oOyyaroumxcs HCIIOJIb30BaTh OCBOCHHbIE MEXIUCUUIUTMHAPHBIE,
MHPOBO33PECHUYECKHUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBbIC ICHCTBUS B IO3HABATEIHHOW U
COIMAJIbHOW MPAKTHUKE.



B pesynprare wu3ydeHUs OWONOTMM Ha YpPOBHE CpeAHEro OOIIero oOpa3oBaHUS Y
obOyyJarorerocst 0yayr copMUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUEOHBIC IEHCTBUSA,
KOMMYHHKATHBHBIC YHUBEpCAlbHbIC Y4YeOHBIC JCWCTBUSA, PETYIATUBHBIC YHHBEpPCAIbHbBIC
ydeOHBIe JCHCTBHSI, COBMECTHAS JICATSIIBHOCTD.

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJKHBI OTPaXKaTh:

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe JIeHCTBHUS:

CaMOCTOSITENILHO (pOpMyTHpOBaTh W aKTyadU3WpOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUHM 3HAHUNW TMPUEMBI JIOTHUECKOTO MBIIUICHUS (aHau3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMs), PACKpPbIBATh CMBICT OHOJIOTHYECKHUX
MOHSITHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBS3H C JPYTUMHU OHITHIMH);

OTIpEeNeNATh IeNIN JIEATENbHOCTH, 3a/iaBas MapaMeTpbl W KPUTEPHH WX JOCTHKEHUS,
COOTHOCHUTH PE3yJbTATHI IEATEILHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCTIOJIb30BaTh OWOJIOTHYECKUE TOHITHS Il OObSCHEHHS (AaKTOB W SIBICHUH IKHBOH
TIPUPOJIBI;

CTPOWUTH JIOTUYECKHUE PACCYKICHUsS (MHAYKTHBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIHPOBATH
BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIbHBIC CPEJICTBA VIS MPEACTABICHUSI CYIIECTBCHHBIX CBSI3EH W
OTHOIIICHUH B M3Y4aeMBIX OHMOJIOTUYECKHX OOBEKTAaX, a TAaK)KE MPOTUBOPEYHMU Pa3HOTO POAa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHOPMAITMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YUETOM aHAJM3a UMCIOIINUXCS MaTEPUATBHBIX
¥ HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YJHTATOB LEISM,
OIICHUBATh PUCKU ITOCIICICTBUN JACSITSILHOCTH;

KOOPJMHUPOBaTh W BBINOJIHATh PAabOTy B YCJIOBUSAX PEAbHOTO, BHPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEIICHUH KHU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEIOBATEIbCKHE AeiiCTBHSA:

BIIQJICTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATENILCKOW U MPOEKTHOM AESITeNbHOCTH, HaBBIKAMHU
paspemeHus mpodsieM, CIoCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
peIlIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHBIC BHUJBI JCATCILHOCTH II0 IOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYalMsX, B TOM YHCJE TpHU
CO3aHHUU Y4EOHBIX U COIMAILHBIX MIPOCKTOR;

(hopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIIOTHEH, KIFOYEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATENBHON NESTEIBHOCTH WU
KU3HCHHBIX CUTYaIUIX;

BBISBJISTh MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalM3MpOBaTh 3aJady, BBIIBUTATh
TUIOTE3y €€ pelleHHs, HAXOJWTh AapryMEHThI U1 JOKa3aTelbCTBa CBOUX YTBEPKICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh IMOJNYYCHHBIE B XOJ€ PCIICHHS 3aJa4yd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JJOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBATh TIPUOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEJCTB M CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPELY;

yMETh TEPEHOCHTHh 3HAaHWs B TMO3HABATEIbHYID U  MPAKTUYECKYH  00JacTH
KHU3HEIEATEIILHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeIaraTb OpPUTHHAIBHBIE TOJXOABI M PEIICHHS, CTaBUTh
poOIeMBbl U 3a]1a4H, TOIYCKAIOIIUE albTepHATUBHBIC PELICHHUS.

3) pabora c nnpopmaiueii:

OPUEHTUPOBAThCA B PA3IUUHBIX MCTOUHUKAX MH(MOpMAIUM (TEKCTe Y4eOHOro mocoows,
HAYYHO-TIONMYJISIPHOW JIUTEpaType, OMOIOTUIECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HMH(POPMALMIO pPa3IUYHBIX BHJIOB U (opM
MIpe/ICTaBICHUs], KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(GbopMyIHMpOBaTh 3ampoChl M TNPUMEHATh Pa3IUYHBIE METOABI NMPHU TOUCKE M OTOOpe
OMOoJIOTHYECKOW HH(pOPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHEHHSI YISOHBIX 3a/1a4;

npuoOpeTaTs OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPLICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMY NPEICTaBICHUS OHOIOTMYECKON
nH(popMmanuu (CXemsbl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

WCIOJBb30BAaTh HAYYHBIH S3BIK B KauecTBE CpPEACTBa MPH paboTe ¢ OMOIOrMYecKOi
uHbopMaluel: TPUMEHATh XUMUYecKkue, GU3NYEeCKUe U MaTeMaTH4YeCKHUe 3HAKU U CHMBOJIBI,
dbopMyIbl, abOpeBHATypy, HOMEHKIATYPY, WCIIONB30BaTh M MPEOOPa30BBIBATE 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIaJICTh HABBIKAMU PpACIO3HABAaHUS M 3alIMThl HMHPOpPMAaUWH, WHPOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBi1ajeHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KM3HU, aKTHBHO YYaCTBOBATH B JHMAJIOTE
WIH JUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYXIIEHUSI OTHOCHTEIIbHO BBITIOJHEHUSI TMpe/IaraeMoil 3aJad, YYWTBIBATH WHTEPECH U
COTJIaCOBAHHOCTH MO3UIUHI APYTUX YUaCTHUKOB AMANIOTA WM JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIE CpEACTBA OOMICHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYallu, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IIEPETOBOPHI,

BJIA/IETh Pa3IUYHBIMU CIOCOOAMHU OOIEHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUs
JPYTUX JIOJICH, TIPOSBIISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (hopme
(opMyIMpPOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eATeJIbHOCTh:

MOHUMATh M MCTOJh30BaTh MPEUMYIIECTBA KOMaHJAHON W WHIUBUAYATbHONH pabOTHI Mpu
pelieHny OMoJorud4eckor mpoodsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aUMOZCHCTBUS NPH peIICHUH y4eOHO 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 YiIeHa KOJIJIEKTHUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OPTraHU30BBIBAaTH M KOOPJIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJATH IUIAH JEHUCTBHUM, PaCIpPENesATh POJH € YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaTbl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJA U KaKIOI0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ysibTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOEKTHI, OLEHUBATh HJIEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHUECKOE TIOBEJACHHE B PA3IUYHBIX CHUTYallMsX,
IPOSIBIISITE TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBiaeHNe YHMBEPCAJbHBIMHU PEryJsiTABHBIMY JICHCTBUSIMU:

1) camoopranu3anms:



WCIONIb30BaTh OWMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX peEIIeHUs B
YKU3HCHHBIX M YUYEOHBIX CUTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11E€JICBbIC M CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYMKaX MO OTHOLICHWIO K JKUBOW MPHUPOJE, CBOEMY 3I0POBBIO U 340POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEIBHO OCYIIECTBISATh MO3HABATEIBHYIO NESTEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh H (POPMYIUPOBATH COOCTBEHHBIC 33/Jlauyd B OOPa30BATEILHOW JEATEIHHOCTH H
KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEIICHHsS MTPOOIEMBbI ¢ Y4ETOM UMEIOIINXCS PEeCypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHMpsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

JIenaTh OCO3HAHHBIM BEIOOD, apTYMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (JOPMHUPOBAHUIO M TIPOSIBICHHUIO IIIMPOKON IPYIUIIUU B PA3HBIX 001aCTIX
3HAHM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JTaBaTh OIIEHKY HOBBIM CHUTYAalLlMsSIM, BHOCUTb KOPPEKTUBBI B AESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IeTh HaBBIKAMH MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUN
Y MBICIIUTENIBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHMIA, HCIIOJIB30BATh MPUEMBI pedieKkcun
JUTSL OLIEHKU CUTYaIllH, BIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MIPU aHATIHN3E PE3YbTaTOB AESITEILHOCTH;

3) npuHsATHE CeOs M IPYTrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB JEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU APYTOro YeI0OBEKaA.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS cojepkaHus ydeOHoro mpeamera «buomorus» Ha
yriyOon€HHOM YpOBHE OPUEHTHPOBAHBI HA oOecredeHne NpopuiIbHOr0 00y4eHHsS 00yJaroIuXCs
Oouonorun. OHM BKIIOYAIOT: crenuduveckue 1y OWOJIOTMM HayuyHble 3HAHUS, YMEHUSA H
crocoObl JEHCTBHI 1O OCBOEHHIO, HHTEpHpETaluyd U NpeoOpa3OBaHUIO 3HAHWM, BU/IbI
JESATEIBHOCTH O TOMYYEHUIO HOBBIX 3HAHUM W HUX MPUMEHEHHIO B Pa3WYHBIX YUEOHBIX, a
TaK)Ke B peaJIbHbIX )KU3HEHHbIX CUTyauusx. [IpeameTHble pe3yabTaThl MPEACTABICHBI [0 IoJaM
U3Y4YEHHUS.

[IpeameTHbIe pe3ynpTaThl OCBOSHUS ydeOHOro mnpenmera «buomorus» B 10 Knacce
JOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpPA, B TO3HAHWHM 33aKOHOB MPUPOILI U
pelieHuy npobJieM paloHaIbHOIO IPUPOIONIOIB30BaHUS, O BKIIAJE€ POCCUMCKUX U 3apYOEKHBIX
yU€HBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHUE CUCTEMOW OMOJIOTMYECKMX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroline
OMoJIOTHYEeCKHEe TEPMHHBI M TOHATUS (KHU3Hb, KIIETKA, OPTaHW3M, METaboJIM3M, TOMEOCTas,
caMoOperyJsius, CaMOBOCIIPOU3BECHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yaennst (H. 1. BaBmiioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAcTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIEHUS, PaCIIEIUICHHUS, YUCTOTHI raMeT, He3aBUCUMOT0 HacienoBanus I'. Menaens,



TOMOJIOTHYECKUX PSJI0B B HacjeACTBeHHOW wu3MeHumBocth H. . BaBwiioBa), NpUHLHMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJIEHUE OCHOBHBIMU METOAAMU HAYYHOTO MO3HAHUS, MCIIOJIB3YEMBIX B OMOJIOTMYECKHX
HCCJIEeIOBAaHUSX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HA0II0IEeHUE, SKCTIEPUMEHT);

YMEHHUE BBLIEATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPTaHW3MOB, B TOM 4HWCIE OaKTepwii, TpUOOB, PACTEHHIA,
KHUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTCHMH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEICATEIBHOCTH, IPOTEKAIOIIUX B OpraHu3Max pacTeHUH, J>XUBOTHBIX M
YenoBeka, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BelecTB (MeTaboIu3M), MPEBPALICHUS SHEPTHH,
OpoXeHUs, aBTOTPOGHOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHHS, (DOTOCHHTE3a M XEMOCHHTE3a,
MHUTO32a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, IMOCTIMOPHUOHAIBHOTO PA3BUTHUS, PA3MHOXKEHUS,
UHAMBUYalIbHOTO DPa3BUTUs OpraHu3Ma (OHTOr€HEe3a), B3aMMOJEHCTBHMS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXIy OpPraHOMJaMM KIETKM M HUX (DYHKIUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (YHKIMSIMH, MEXIy OpraHaMH U CHCTEMaMU OPTaHOB Yy
pacTeHuil, >KMBOTHBIX M 4YeJOBEKa M MX (YHKUUSAMH, MEXIy CHUCTEMaMHU OpPraHOB U UX
GyHKIMSAMHU, MEXIY dTallaMd OOMEHa BEIECTB, dTallaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OpraHU3MOB, J3TalaMM SMOPHOHAIBHOTO PA3BUTHUSA, TEHOTUIIOM M  (DEHOTUIIOM,
(deHOTUTIOM U (paKTOpaMu Cpebl OOUTAHMS,

YMEHHUE BBISBIATh OTIMYUTENbHBIC NMPU3HAKH JKUBBIX CHUCTEM, B TOM 4YHCJE PACTCHHH,
KHUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJOTMYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKQ3aTeILCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYIIIT;

YMEHHUE pellaTh OWOJIOTHYECKHE 3aJayM, BBIABIATH NPUUMHHO-CIEIACTBEHHBIE CBS3U
MEXIy HCCIEIyeMBbIMH OWOJIIOTHYECKMMH TPOIECCaMU ¥ SBICHHUSIMH, JENaTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHUM TOJIYyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MPAaKTUYECKHE padoThl, COOMI0OAaTh MpaBuUia IpU
paboTte ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
(bopMynupys LeNb UCCIEA0BaHMs, aHATU3UPOBATh NOJIYUYECHHBIE PE3Yy/IbTaThl U JIEaTh BHIBO/IbI,

YMEHHE YYacTBOBATh B Y4EOHO-HMCCIIEIOBATEIILCKON pabdoTe MO OMOJOTHUU, DKOJIOTHH M
MeAMILMHE, MPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAay4HBIX OOLIECTB, W MYOJIMYHO IMPEACTaBIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(PEPEHITUIX;

YMEHHUE OLIEHUBaThb H3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEJIOBaHUI B 001acTH
OWoyornu W MeIWIUHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpoecCuoHaIbHOM NeATeTbHOCTH B
o0actu OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CETTLCKOTO X03sCTBA, MUIIEBOM
IIPOMBIIUICHHOCTH, YIIyOJIATh IIO3HABATENIbHBI HMHTEPEC, HAIPABICHHBI HA OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccCu U MPOAODKEHHE OMOJIOTHYEeCKOro o0pa3oBaHUS B
OpraHu3alUsaX CPEAHEro NPOoPeCcCHOHATBHOTO U BBICIIEr0 00pa3oBaHusl.

[IpenmetHbie pe3ynabTaThl OCBOeHMs YyueOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBl MHpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYeCTBa, a TaKXKE B PEIICHUH BOIPOCOB
palMOHAIBHOTO TPUPOAONOIb30BaHUs, U B (JOPMUPOBAHMU ILIEHHOCTHOIO OTHOLICHHS K
pUpojie, OOIIECTBY, YENOBEKY, O BKJIAJE POCCUICKHX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHUE BJaJIeTh CUCTEMOI OHMOJIOTMYECKUX 3HAHUI, KOTOpasi BKJIIOYAET ONPECIICHUS U
[IOHMMaHHE CYIIHOCTH OCHOBONOJAraloIlUX OWOJOTUYECKUX TEPMHMHOB M MOHATHH (BUZ,



sKocucTema, Ouocgepa), Ouomormueckue Teopun (dBodronoHHas Tteopuss Y. JlapBuHa,
cuHTeTH4yeckas Teopusi sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX U HampaBICHHSX
spomonnu, B.W. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTUYECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoactBa K. M. bapa), npasuna (Muaumyma O. JIubuxa,
9KOJIOTHUECKON MUpaMUIbl SHEPTHH ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAyyHOrO IO3HAHMS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKHX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
Ha0I0/IeHNE, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHUSI U OLIEHKU aHTPONOTEHHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIICNATh CYIIECTBEHHbIE INPU3HAKU: BHUJIOB, OHMOI€OIEHO30B, JKOCUCTEM U
Oouocdepsl, CTaOMIU3UPYIOMIETO, ABIKYLIETO U pa3phIBAIOIIEr0 €CTECTBEHHOro OTOOpa,
aJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIXKYIIUX CHJI 3BOJTIOIUU
Ha reHO(OH] MOMYJISLUHN, TPUCTOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeTOBaHHS
HaIpaBJIEHUH 3BOJIOLIMH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHME YCTaHABIMBATh B3aMMOCBA3M MEXAY IPOLECCAMU 3BOJIOLUH, JABMKYILIUMU
CWJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3NIUYHBIX SKOCUCTEM M MPHUCIOCOOJICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIATH OTIIMUUTENbHbBIC TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHI0B
K cpene oOuTaHus, aOMOTHYECKMX M OMOTHUYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B cOOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHHUN B IKOCHCTEMaX CBOEC MECTHOCTH;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIIUKY JUIsl JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pA3HBIX CHCTEMAaTHYECKHX TPy,
B3aMMOCBSI3M OPTaHU3MOB M CpEIlbl OOWTAHMS, €AMHCTBA UYEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHUs MHOTro00pa3us BUAOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelIaTh OUONOTWYECKUE 3a7aud, BBIABIATH MPUUYUHHO-CICACTBEHHBIC CBS3H
MEX1Y HCCIEIyeMbIMU OHOJIOTMYECKUMH TpOIECCAaMH M SIBICHUSMHM, J€laTh BBIBOABI U
MPOTHO3BI HA OCHOBaHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYeCKHe padoThl, cOoOM0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh X OSKCIEPHUMEHTAIBLHBIMH CPEJCTBAMH,
(bopMynMpys 1esIb UCCIIEA0BAHMS, aHATU3UPOBATh MOJYyYSHHbIE PE3YIbTAThI U J1€1aTh BbIBOJBI;

YMEHHE YYacTBOBaTh B Y4€OHO-MCCIEIOBATEIILCKON pabdoTe MO OMOJOTHUH, DKOJIOTHH M
MeAMILMHE, MPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAay4HBIX OOLIECTB, U MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(EPEHIMSIX;

YMEHHUE OIICHHMBAaTh THIOTE3bl M TEOPHUH O MPOMCXOXKACHUU JKU3HH, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUUYMHAX, HOCIEACTBUAX U CIOCO0aX MPEeAOTBpAllleHUs INI00aJIbHBIX
W3MEHEeHUl B onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BRIOOP Oyaymiel mpodecCuoHaIbHON JeATeIbHOCTH B
o0nactu  OWOJOTHM, SKOJOTMH, IPHUPOJOIONB30BAHMA, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3AWUCTBA, MUIIEBOM IMPOMBIIIICHHOCTH, YIIyOIsITh
MO3HABATENIbHBIM HHTEPEC, HANpPABICHHbIM HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro OO0pa30BaHHUS B OPTraHM3AIUsAX CPEIIHEro

po¢eCCHOHATBHOTO M BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

HaumenoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

DJeKkTpoHHbIe (IMPPOBHIE)

n/m NpPOrpamMmbl Bcero Konrpoibu IpakTuyeck B —
ble padoThI ue padoThbl

1 Buosorus kak Hayka 0 0 College.ru
2 JKuBBIE CUCTEMBI M UX H3Yy4CHHE 0 0 College.ru
3 buonorus knetku 0 0.5 College.ru
4 XuMHYECKast OpraHu3aIus KJIECTKH 10 0 College.ru
5 Ctpoenne U pyHKIMH KICTKH 8 0 College.ru
6 81661\:21; BEII[CCTB U MMPEBPAILCHNUE YHEPIHHU B 9 0 1 College.ru
| T oo o5 commmn

JKu3HEeHHBIN UK KJICTKA 6 0 1 College.ru

CtpoeHnue u pyHKINU OPraHU3MOB 17 0 1.5 College.ru
10 Pa3mHOKeHHEe U pa3BUTHE OPraHU3MOB 8 0 1.5 College.ru
o e mwomemcmmnt o5 comeen
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0 1 College.ru
13 3aKOHOMEPHOCTU U3MEHYHNBOCTH 6 0 1 College.ru
14 ['eHeTHKa yellOBEKa 3 0 0.5 College.ru
15 Cernekiys OpraHu3MOB 4 0 1 College.ru
16 broTrexHoIOTHS M CHHTETHYECKAsT OMOJIOTHS 4 0 0 College.ru
17 PesepBHOE Bpemst 1 0 0 College.ru

OBIIEE KOJIMYECTBO YACOB I10 102 0 13

[NPOI'PAMME




HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHHs1 | o0Opa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
buonorust kak KOMIUIEKCHAs! HayKa U Kak
1 0 0 College.ru
4acTh COBPEMEHHOTO 00IIeCTBa 01.09.2023 g
JKuBbIE cHCTEMBI M UX CBOWCTBA 1 0 0 06.09.2023 College.ru
YpoBHEBas OpraHU3aIns )KUBBIX CHCTEM 1 0 0 07.09.2023 College.ru
HcTopust OTKPBITUS M U3YYCHUS KIIETKH.
1 0 0 College.ru
Kierounas Teopus 08.09.2023 g
MeToasl MOJIEKYJIIPHON U KJIETOYHON
o6uonoruu. [Ipaktnueckas padora
«/3ydeHnne MeTo10B KJIETOYHOH OUOJIOTHH
1 0 0.5 College.ru
(xpomatorpadwus, anexrpodopes, 13.09.2023 g
nuddepeHmanbHoe HeHTpUGyrupoBaHUE,
[I1IP)»
X 7 1 0 0 College.ru
UMUYECKUI COCTaB KICTKU 14.09.2023 g
MuHepaabHBIE BENIECTBA KIIETKH, UX
’ 1 0 0 College.ru
Ouoorudeckas poib 15.09.2023 g
Opranudeckue BemecTBa KJIeTKH — OeJKu.
JlaGopartopnas pabota «OO0Hapy)KeHHE 1 0 0.5 90.09.2023 College.ru
0OEJIKOB C IIOMOIII0 Ka4eCTBEHHBIX




peaKuuii»

CoiicTBa, KIIaccCUpUKAIMS U GYHKITUH

) Genkon 0 21002023 COllege.N
OpraHuyecKue BEeeCTBa KICTKH —

1 llege.r

0 YTIIEBOIbI 0 22.09.2023 College.ru
Opra"udeckue BemecTBa KIeTKH —

11 0 College.ru
JIUTIABI 27.09.2023 g
Hyxnennossie kucnotsl. JJHK n PHK.

JlaGopatopHas pabora «lcciaenoBanue

12 0.5 College.ru
HYKJICHHOBBIX KUCJIOT, BBIJICIICHHBIX U3 28.09.2023 g
KJICTOK Pa3JIHYHBIX OPTaHHU3MOBY

ATO.

13 Ctpoenue u pyHKIUH Hpyrue 0 College.ru
nykieosuaTpudocdater (HTD) 29.09.2023
CexsenupoBanue JJTHK. Metobl

14 TCHOMUKH, TPAHCKPUTITOMHUKH, 0 04.10.2023 College.ru
POTCOMHUKHU

15 MerTobl CTPYKTYpHOU OMOJIOTHI 0 05.10.2023 College.ru

16 T I 0 College.ru

unbl K1eTok. [IpokaproTHyeckas KieTka 06.10.2023 g
CTpocHHE DYKapHOTHYCCKOW KIICTKH.

17 HpaKTqufKaﬂ pabota «/3yueHre CBOWCTB 0.5 11.10.2023 College.ru
KJICTOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN ammapar KJICTKH 0 12102023 College.ru
OnHOMEMOpaHHBIC OPraHOU I KICTKH.

19 [Mpaktudeckas pabora «M3yuenue 0.5 13.10.2023 College.ru

ABWIKCHUS OHUTOINIA3MbI B PACTUTCIIBHBIX




KIJICTKax»

20

[TonyaBTOHOMHBIE OPTAaHOUIBI KJIETKH:
MUTOXOHJIPHUH, TIacTu kL. JlabopaTtopHas
paborta «VccnenoBaHue mia3Moin3a u
JIeIUIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

0.5

18.10.2023

College.ru

21

HeMeM6p AHHBIC OpPTraHONAbI KJICTKU

19.10.2023

College.ru

22

Ctpoenne u QyHKIUH sIpa

20.10.2023

College.ru

23

CpaBHHTEIIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«3yueHne CTpOCHUS KIIETOK Pa3InIHBIX
OpraHU3MOBY

0.5

25.10.2023

College.ru

24

ACCUMMJISIIIAS U TUCCUMIIISIITUSL — JIBE
CTOpOHBI MeTabomm3Ma. Turbl o0OMeHa
BemiecTB. Jlaboparopuas pabora
«M3yveHune KaTaTuTUIeCKONH aKTHBHOCTH
(dbepMeHTOB (Ha mpUMepe aMIJIa3bl WK
KaTaJia3bl)»

26.10.2023

College.ru

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KIIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenieHus NepoKCuaa BOLOPOa B
PACTUTEIIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

27.10.2023

College.ru

26

benku-akTuBaTOPHI U OEIKU-UHTUOUTOPHI

08.11.2023

College.ru

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

09.11.2023

College.ru




28 doTocuHTe3 0 10.11.2023 College.ru
Xemocunres. JJabopatopHas pabora

29 «CpaBHeHHe Ipo1ieccoB POTOCHHTE3A U 0.5 15.11.2023 College.ru
XEMOCHHTE3a
AHaspoOHBIC OpraHU3MbL. BHib!
Oposkenus. JlabopaTopHas pabora

30 0 College.ru
«CpaBHeHHE TIPOLIECCOB OPOKEHUS U 16.11.2023 g
JIBIXQHUSD)
AdpoOHBIE OpraHU3MBbI. DTaIbl

1 0 College.ru

3 HHEPreTHYecKOro ooMeHa 17.11.2023 ot
DHeprusi MeMOpPaHHOTO TPaIuEHTA

32 HpOTOHOB.VCI/IHTe?» AT®: pabora 0 99 11.2023 College.ru
poToHHON AT®-cuHTa3bI

33 Peakiuu MaTpu4HOTO CHHTE3a 0 93112023 College.ru
TpaHCKpHIIIUS — MaTPUYHBIH CUHTE3

4 llege.r

3 PHK 0 24112023 CONlege

35 Tpancnsus u e€ dTarnbl 0 99.11.2023 College.ru
KonupoBanue aMmuHOKHCIOT. Poiib

llege.r

36 prubocoM B OMOCHHTE3E OeKa 0 30.11.2023 College.ru
Opranu3anus TeHOMa y IPOKapuoT U

37 0 College.ru
SYKapHOT 01.12.2023 g
MosieKkysipHbIe MEXaHHU3MbI YKCIIPECCHH

38 0 College.ru
T'C€HOB Y DYKapHuOT 06.12.2023 g
Bupycsl — BHEKIIETOYHBIE (POPMBI KH3HH

39 0.5 College.ru
1 o0nuraTHeie mapa3uThl. [IpakTudeckas 07.12.2023 g




pabota «Co3naHue MO BUPYyCa»

BupycHsle 3a0051eBaHuUs YEI0BEKA,

0 College.ru
40 JKUBOTHBIX, PACTEHUI 08.12.2023 g
41 HanoTexHOJI0riK B OMOJIOTHU U MEIHUIINHE 0 13.12.2023 College.ru
42 JKV3HEHHBIN LIUKIT KJIETKU 0 14.12.2023 College.ru
43 Marpuunsiii cunates JTHK 0 15.12.2023 College.ru
Xpomocomsl. JlabopaTopHast pabora
. llege.r
44 «M3yuenune XpoMOCOM Ha TOTOBBIX 0.5 90.12.2023 College.ru
MUKpOIpenapaTax»
45 JleneHue KISTKH — MHUTO3 0 91.12.2023 College.ru
Tunsl kieTok. KapruoKuHE3 U HUTOKUHES.
46 JlabopaTopHnas pabora «Habnronenue 05 College.ru
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa 22.12.2023
(Ha TOTOBBIX MHKPOIIPETIapaTax)»
47 Perynsmus >ku3HEHHOTO ITUKJIA KIIETOK 0 97122023 College.ru
lege.r
48 OpraHu3Mm Kak eIuHOe 1eI0e 0 98122023 College.ru
49 TkaHu pacTeHHIA. iIa60paT013Ha51 pabora 05 College.ru
«M3yueHue TkaHel pacTeHUI» 29.12.2023
TkaHM )KUBOTHBIX U YEIOBEKA.
50 JlabopaTtopnas pabota «M3ydueHue TkaHeH 0.5 10.01.2024 College.ru
KHBOTHBIX)
51 Opranbl. CHCTEMBI OPTaHOB. 0.5 College.ru




JlabopaTtopHnast pabota «/3ydeHue opraHoB 11.01.2024

[[BETKOBOT'O PaCTEHHSD»
52 Omnopa Tesra OpraHu3MoB 12.01.2024 College.ru
53 JIBM>KEHHE OPraHU3MOB 17.01.2024 College.ru
54 [TuTanne OpraHu3MOB 18.01.2024 College.ru
55 [MuTaHre MTO3BOHOYHBIX )KUBOTHBIX. College.ru

[TumieBapuTeTbHAS CHCTEMA YeJIOBEKa 19.01.2024
56 JIpIxaHue OpraHu3MoOB 94.01.2024 College.ru
57 ﬁ[;)({;:iz MO3BOHOYHBIX KUBOTHBIX U N College.ru
58 TpaHCIOPT BEIIECTB Y OPraHU3MOB 26.01.2024 College.ru
| Koo
60 Beigenenue y opraHiu3smMoB 01.02.2024 College.ru
61 3ammra y Opranu3MoB 02.02.2024 College.ru
62 MMyHHast cucTeMa JeoBeKa 07.02.2024 College.ru
5 eron o i 0022024 COIeOET




65

(I)OpMBI PA3SMHOXCHUSA OPraHU3MOB

14.02.2024

College.ru

66

[TonoBoe pa3zMHOXEHUE

15.02.2024

College.ru

67

Meiios

16.02.2024

College.ru

68

["amerorenes. OOpa3zoBaHUEe U pa3BUTHE
NOJIOBBIX KJeTok. JlabopaTopHas pabora
«V3yueHne cTpoeHus MOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKPOIIPEIIapaTax»»

0.5

21.02.2024

College.ru

69

NunuBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

22.02.2024

College.ru

70

71

3akiiaika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JIUCTKOB

Poct Pa3sBUTHUC JKUBOTHBIX.
Jlaboparopnas pabota «BbisiBIeHHE
NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX)»

0.5

28.02.2024

29.02.2024

College.ru

College.ru

72

Pa3mMHOXeHME U pa3BUTHE PACTECHUM.
Jlaboparopnas pabota «CTpoeHUE OPraHoOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUI»

0.5

01.03.2024

College.ru

73

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

06.03.2024

College.ru

74

OCHOBHBIE TIOHSITHSI 1 CUMBOJIBI T€HETHKH.
JlaGopatopHnas pabota «/[pozoduia kak
00BEKT F€HETUYECKUX UCCIIEIOBAHUIN

0.5

07.03.2024

College.ru

75

3aKOHOMEPHOCTH HACJICTOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE

0.5

13.03.2024

College.ru




ckpemuBanue. [Ipaktuueckas padora
"N3ydyeHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpEIUBaHUA Y Jp0o30(Hib"

I_[I/ITOJ'IOI“I/ILIGCKI/IG OCHOBBI

76 MOHOTHOPUIHOTO CKPEIIUBAHUS 0 14.03.2024 College.ru
K ﬁ:ﬁgﬁﬁyﬁﬁﬁiﬁiﬁﬁiﬁaHm 15032024 CONegeN
JluruOpuHOE CKpeIuBaHKe.
T reron s cxpestnsa 05 pooszons COlewer
y 1p030(OUITBI»
79 IC_E;TG(;J;:I::;:;KHG: OCHOBBI TUTHOPHTHOTO 0 S College.ru
80 CuemieHHOe Hacje10BaHUE NPU3HAKOB 0 99 03.2024 College.ru
81 XpOoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 0 97.03.2024 College.ru
82 ['eneTuka mosa 0 03.04.2024 College.ru
83 [eHOTHUIT KaK LETOCTHAS CUCTEMA 0 04.04.2024 College.ru
oo Lo o o o o SOk
85 Z;X:ﬁ:jjﬁ:j ppraon. B 0 10.04.2024  Collegeru
86 MonudukanroHHas U3BMEHYHBOCTh 0 11.04.2024 College.ru
87 BapuannoHHbIH psiji U BapHallMoOHHAsS 0.5 College.ru




kpuBas. JJaboparopHas pabora
«HccnenoBanue 3aKkOHOMEpHOCTEN
MOJU(UKATIOHHONH N3MEHUHUBOCTH.
[TocTpoeHne BapuaiMOHHOTO psJia U
BApUALIMOHHON KPUBOI»

12.04.2024

88

I'enoTHIIMYECKAs] H3MEHUYUBOCTb.
Kom0OuHaTuBHast U3MEHUYNBOCTh

17.04.2024

College.ru

89

MyTannoHHast U3MEHYUBOCTD.
[Tpaktuyeckas padora «MyTauu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

18.04.2024

College.ru

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. DNMUIeHeTUKA U SMUTeHOMHUKA

19.04.2024

College.ru

91

I'enetuka yenoBeka. [Ipaktuyeckas padora
«CocraBieHue U aHaJIU3 POJIOCIOBHOI

0.5

24.04.2024

College.ru

92

MeToabl MEIUIIMHCKON T€HETUKHU

25.04.2024

College.ru

93

3HaueHue METUIIMHCKON T'€HETUKH B
MPEAOTBPAIICHUH U JICUCHUN
reHeTHYECKHUX 3a00JIeBaHUH YeI0BeKa

26.04.2024

College.ru

94

OCHOBHbIE TIOHSITHS CEJIEKLIUU.
Jlaboparopnas pabota «3ydeHue copToB
KYJIbTYPHBIX PACTE€HUN U TIOPOJ] JOMAITHUX
KUBOTHBIX)»

0.5

02.05.2024

College.ru

95

MeTop! CeeKIIMOHHON padoThI.
JlaGopaTopHas pabora «3yueHue MeTon0B
CEJICKIIMN PACTECHHI»

0.5

03.05.2024

College.ru

96

JlocTrkeHus cenekuny pacTeHUN 1

College.ru




KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

08.05.2024

CoxpaHeHMe, U3y4E€HUE U UCIIO0Ib30BaHHE

97 1 0 College.ru
T€HETUYECKUX PECYPCOB 10.05.2024 g
broTexHoIOoTHs Kak HayKa U OTPacIlb

98 npousBojcTBa. [IpakTuyeckas padbora 1 0.5 15.05.2024 College.ru
«M3yueHne 0ObeKTOB OMOTEXHOJIOTUI
OcHOBHBIE HaMpPaBICHUS CHHTETUYECKOM

%9 Guoorn ! 0 16052024 COlIegeN

100 XpOMOCOMHasl ¥ T€HHAs1 HHKECHEPUs 1 0 17 05.2024 College.ru

101 MeguuuHcKkre OMOTEXHOJIOTUA 1 0 99 05.2024 College.ru
Pe3epsubiii ypok. [ToBTOpeHue,

102 1 0 College.ru
0000111eH1Ee, CUCTEMATH3AIMS 3HAHUN 23.05.2024 g

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




AEATEJBHOCTD YYUTEJIAA B PAMKAX ITPOI'PAMMBbI
BOCIIUTAHUA:

OObpazoBarenbHble, pa3BUBAIOLINE U BOCIUTATENbHbIE 337aui B 00yuYeHUU OHOJIOTHHN HANpaBiIeHbI
Ha JIOCTH>KEHHE TJIABHOM 1I€TIM - BCECTOPOHHEE Pa3BUTHE JIMUYHOCTH yUaIIUXCS.

JUis mocTHKEHUs 3TOM Lenu npu oOyd4eHHUH OMOJIOTHM PELIarTCs CIEAYIOUIME BOCIUTATEIbHbIE
3a/1auH:

1 hopMupoBaHe HAyYHO - MATEPUATUCTUUECKOTO MUPOBO33PEHNS,

2 HPaBCTBEHHOE BOCIIUTAHUE,

3 3CTETHYECKOE BOCIIUTAHHE,

4 TpynoBoe BOCIIUTAHUE,

5 HKOJIOTUYECKOE BOCIIMTAHUE,

6 TUTHEHNYECKOE U MI0JIOBOE BOCIIUTAHUE,

7 BOCTIUTaHME MPABUIBHOTO OTHOIIEHUS K CBOEMY 3/J0OPOBBIO U 37J0POBBIO OKPYKAIOIIHX.

Bce ydueOHO - BocriuTaTeIbHBIE 3a/1a4l B3aUMOCBSI3aHBI U OOPAIIEHBI K JIMYHOCTH MIKOJIbHUKA. X
IPYNIUPOBKAa HEOOXOJMMA JJIi OCO3HAHMM M KOMIUIEKCHOM MOCTAaHOBKM Yy4HTEJIeM y4eOHO -
BOCTIUTATENbHBIX 3a/ad MPH TOATOTOBKE U TPOBEICHHUH YPOKOB Ouonoruu. YdeOHO -
BOCIUTATENbHBIE 3aJjaud ONPEAEISAIOTCS crneuupuKoi ydueOHOro MmaTepuasa, HaJudueM B HEM
MHUPOBO33PEHYECKUX U MPAKTUYECKUX ACTIEKTOB U JOJDKHBI OBITh KOHKPETHBIMU U PEIIAEMBIMHU B
pamkax ypoka. [Io3ToMy Ba)kKHO KOHKPETHU3MPOBaTh y4eOHO - BOCIIMTATENbHBIE 3a/1a4l, CBSI3aHHBIC
C OTAEJIbHBIMH HaIlpaBICHUSIMH BOCITUTAHMS.

Oco6oe 3HaueHne B OMOIOTHYECKOM 00pa30BaHUN UMEET TPYJOBOE BOCIIUTAHUE

IIKOJIbHUKOB, UX MOJTOTOBKA K CAMOCTOSATEIbHOMN KU3HU U TPYAY.

buonorus 3aHMMaeT OJHO U3 BEAYLIMX MECT B TPYAOBOM BOCIMTAaHUM LIKOJbHHMKOB. Ilpu 3TOM
OCYILIECTBIISETCS PsiJl y4EOHO - BOCIIUTATENIbHBIX 33]1a4:

1) mnonurexHnyeckoe oOpazoBaHME Ha 0a3e YCBOCHMs JJIEMEHTAPHBIX HAy4YHBIX OCHOB
OMOJIOTUYECKOM MPOMBIIIUIEHHOCTH, OMOTEXHOJIOTHH, CEJIbCKOTO X03SHCTBA, 3[PaBOOXPAaHEHHS,;

2) yCBOEGHHE 3JIEMEHTAPHBIX 3HAHUH 0 (PU3MOJIOTUU U TUTHEHE TPY/a;

3) oBiajieHUE TYNOBBIMM YMEHHUSIMH M HaBBbIKAMM I10 BBIPAIIMBAHUIO PACTEHUH U YyXOIy 3a
KMBOTHBIMH, TPAKTUYECKUMHU JEHCTBUAMU 10 OXpaHE NPUPOIBL;

4) BocnuTaHME JIOOBH K CEIbCKOXO3AMCTBEHHOMY TPYIy, MOTPEOHOCTH B aKTUBHOM TPYAOBOM
NESATEIBHOCTH.

MeTo100THYeCKYI0 OCHOBY TPYAOBOI'O BOCTIUTAHUS IITKOJIBHUKOB B TIpOIlecce 00ydeHus: OM0JIOTuu
COCTaBJIIET YYCHUE O POJIM TPYy/Ja B BOSHUKHOBEHUHU U PAa3BUTUHU YEJIOBEYECKOI'O OOIIECTBA, O POIU
TPYAOBOM JESITEIbHOCTH B HPAaBCTBEHHOM BOCIIUTAHUU Y€JIOBEKa KakK 00s3aTeJIbHBIM COLIMAIbHBIM
YCIJIOBUEM BCECTOPOHHETO Pa3BUTHUS JIUUHOCTH.

Bocnuranue HpaBCTBEHHOCTH - OJJHA U3 BaXKHEHUIIMX 3a/1a4 LIKOJIBL.

HpaBcTBeHHOE BOCHUTAHME NPOXOAUT YEPE3 BCE BMJIbI BOCIIUTAHUS LIKOJBHUKOB B IIPOLIECCE
oOy4eHHs.
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