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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma no yueOHOMY mpeameTy «buonorus» (nmaiee - Ouosiorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HUH (penepanbHoil paboueil mporpaMMbl BOCITUTAHUS.

VYueOnbiii npeamer «buonorus» yriyonéuHoro ypoBHa uszydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEeaMEThl, U3yyaeMble Ha YriayOJEéHHOM YpOBHE, SIBJISIOTCA CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbI W3 O3TUX Y4YEOHBIX TPEIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJOTHEHN, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEM oOydaromuxcsi. B mporpamme 1o Ouosiorum
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peamuzanuu TpedboBaHuit PI'OC COO Kk mNIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT U, FIBOTIOLUOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopazoBanusa. OCHOBY €ro COAEpKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
obmiero oOpazoBanus, B 10-11 kmaccax 3TM 3HaHMS MONYyYaroT pa3BuTue. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOUIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
(GU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKHU.

CtpykTypa mnporpaMMbl Mo y4yeOHOMY mnpeameTy «buoyorus» oTpa)kaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOABl K M3YyUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHHUs OHMOJIOTUYECKOro pa3HooOpa3us 1utaHeTel. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYyeOnbiii  mpeamer  «buonorus»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTH)KCHHSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAUYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACpPKaHUU MPOTPaMMBI
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4E€HBIX B PELICHUE BaXKHEHUIIMX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.

Henpb nzyyenus yuyeOHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNBHON N1€ATENbHOCTH, CBSI3aHHOW C OWOJOrMed, Wih K BbIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); 0 BBIIAIOITUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHON OWOJOTHMH, HSMOPHOJIOTMU W OHWOJIOTHM Pa3BUTHS, TCHCTHKH U
CCJICKIIMY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbHOTO  TPOBEIACHUS  OHMOJOTHYECKUX
UCClIeIoBaHul B JjabopaTopuu W B mpupoae (HaOmoaeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIAZiIcHNE OOYyYaIONIUMHUCS  YMEHHUSMHU: CaMOCTOSATEIBHO  HAaXOIHUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECTBA; OICHUBATH IOCICACTBHS CBOCH EATEIBHOCTH II0
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BbIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMIUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpoIleCCe 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBHITUSIMA U COBPEMEHHBIMU
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOTIOTUYECKOTO WCCIIeTIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTErpaluy €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOy4YaroIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIBHOM
MIPUPOJIONONIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0OE€30MaCHOCTH >KU3HEAESTEIbHOCTH B YpPE3BBIUYAMHBIX CHUTYaLUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPHUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
ypOBHE cpeqHero olmero oopasoBanusi, cocrapisieT B 10 kimacce — 102 gaca (3
yaca B HEJIEIIO).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAEp>KaHWsS M HANpaBICHHOCTU Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npodeccuOHaIBLHOTO U BBICIIET0 00Pa30BaHUSI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNAeTCS Y4YUTEeIeM Ha OCHOBE  HMEIOIIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COILEPKAHUE OBYYEHMUA, 10 KIIACC

Copnepxanue mporpaMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W H3y4yaeMble UMM IIPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmumpel u cxembl: «CBsi3b OHMOJIOTHH C JIPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLHs,
CaMOBOCIIPOM3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTuyecknii), Oumochepusiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TNpU3HAKU KUBOTO. JKM3HB Kak ¢opMa CyIIeCTBOBAHMS
Marepuu. Hayku, n3ydaromne ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIx cucteM. Metonbl Omonmornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOU. lInanupoBanme »skcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonormueckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl uCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bHolornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpraHU3alMU KUBOU
npupoasl», «CTpoeHHE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHoOB YEJIOBEUECKOro opranuzMmay, «buoreonenosy», «buocdepay, «Metoab
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdoBaHHME  JJIsI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka - cTpykTypHO-QYHKIIMOHANbHAs eauHUIA >KuBoro. lcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. Jleenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomartorpadus, amekrpodopes, muddepeHIHAIbPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, pEarcHTa, ydacTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIe BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonormueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBINA cocTaB OenkoB. CTpyKTyphl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUIbl, OJUTOCAXapUIbl U MOJUCAXAPUIBI.
OO6uuit  1aH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornueckre pyHKIMH YIII€BOIOB.



Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, Qoconunuasl, BOCKU, cTepoubl. buonormyeckue QyHKIHU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctd. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nykneosuompugpocgamer (HTD). CexBenuponanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouosiorus: OMoXuMuueckue U OnoU3nYecKre HUCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CcmMpyKmypul U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenne XHMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJoB», «(CTpoeHue MOJEKyad JunuaoB», «HyKIEHnHOBBIE KHUCIOTHIY,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.

Ctpoenue npokapuoTHdeckoi kieTku. KietouHnas creHka OakTepuil u apxew.
OcoOeHHOCTH CTpOCHHS TeTepoTpodHON u aBTOTPOGHON MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHMPOBaHUE YKapUOTHUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (miazmanemMma). CTpykTypa IUIa3MaTHYECKOM



MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabotra Hatpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOUUTO3, (harorurto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIHMH KJIETOYHOU CTEHKH pacTEeHU M, rpruOoB.

[Hutomma3zma. [uto3ons. Lutockenet. JIBrkenue muroriasmMel. OpraHouibl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: DSHJIOIUIa3MaTUYeCKas CeThb
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUHUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpraHouA0B KieTKd. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJeTke. Bakyonu pactutenbubix kietok. Knerounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbI  KIETKH:  MHUTOXOHAPHH,  IUTACTHU]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKUMH MUTOXOHJpUM u T1uiactun. IlepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranounab! kiaeTku CTpoeHHEe M (QYHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmoi.
MukpodunameHTbl. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABW)KCHHE KIYTHKOB M pecHHYEeK. MUKpoTpyOOouKH
muTorasMel.  Llentpuons. Benku, accoyuuposauHvie ¢ MUKpouiameHmamu u
muxpompyooukamu. Momopnule benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUIazMa, SIPBIIIKA, KX CTPOCHUE U
bynkiuu. SAnepupiit O0enkoBbli MaTpukce. [IpocTpaHCTBEHHOE pacmoOKeHUe
XpoMocoM B HHTephazHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06Oonouku 6 mumo3se. SoepHbiii
mpancnopm.

Kinerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnauubr u cxembl: «CTpoeHHE JYKapHOTHYECKOM KIeTKn», «CTpoeHue
KUBOTHOW  KiIeTKM», «CTpoeHHe  pacTUTeNbHOW — KiIeTku», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHUE MPOKAPUOTUUECKON KIIETKH.



O6GopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTEepUATbHBIX KIIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTopHas paGora «JVccienoBanue miasMoiiM3a M JIEIUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «l3ydeHwe  JABWKEHUS  LUTOIJIA3Mbl B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIT MU B KJIeTKe

AcCcUMWISITITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHepreTudeckoe olecreueHre KiIeTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIA XapaKTep peakuid KIETOYHOTO
merabonmu3Ma. DepMEHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3.
Anokcueennvli u oxkcueenuwvlii. homocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0opoIuiacToB B mpolecce
dotocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munor
@domocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XEMOCHUHTES. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIUPYIOITHE OaKTEepUH, XKene300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AnpoOHBIE OpraHu3MBl. Oranbl SHEPreTUYECKOIO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ononornueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Dnepeuss membpannozo 2epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.



JdemoHcTpanumn

Iloptpersr: k. IIpuctiou, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKUl 0OMeH», «bUOoCHHTE3
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii HMPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENAPATOB.

Jlaboparopnass pabora  «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlabopaTopHass paGora «M3ydeHue (epMEHTATUBHOIO paCUICIIICHUS
NEPOKCU/IA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHue TporiecCoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakuuu matpuuHoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTHueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — Marpuudblii cuHTe3 PHK. IlpunHnumnsr
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucnor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB y IpoKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). MoaexynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycsl - HekeTouHble (OPMBI )KU3HU U O0NHUraTHbeie mapa3suThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpaunckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pacteruit. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OuoI02uyeckux oannvlx. Hanomexnonozuu 6 buonocuu u meouyune.
IIpoepammupyemvie ynkyuu 6enxos. Cnocodvl docmasKku 1ekapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosbios, /I. Y. IBaHOBCKHIA.



Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmn».

IIpakTnyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ) KusHeHHbII HUKJ KJICTKHU

Knerounslii muki, ero mnepuoiasl u perynsnus. Wutepdaza u MuUTO3.
Oco0eHHOCTH TpoliecCcOoB, MpoTeKarmux B HHTepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHHTETHUECKUUA U
MMOCTCUHTETUUYECKUH (TPEMUTOTUYECKU ) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIIougHeldi u
rarlouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuynbie XpoMocoMbl. [lomoBbie
XpPOMOCOMBI.

Henenne xknetku — wmutTo3. CTaguM MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunsl MuTo3a. KaprnoknHe3 m HUTOKMHE3. bHonornueckoe 3HaY€HHE
MUTO3a.

Perynsauuss MUTOTHYECKOrO IHMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DYHKIIMOHANbHAs TeHOMUKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KemKay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHasi padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
Jyka (Ha TOTOBBIX MHUKPOIIpEIapaTax)».

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anmocCBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.



Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, MPOBOJSIIAS, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHUs TKaHEW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PacMoJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli U BHyTpeHHUN ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONMU3MBI M HACTUHU. J[BM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucreMa. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEpPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KUBOTHBIX. BHYTpHUMosoCTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne MO3BOHOYHBIX >KUBOTHBIX. OTaenbl
NUIIEBAPUTEIBbHOrO TpakTa. [IumeBapurensHbie xene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. JpIxaHve MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIIeKONUTatoNuX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHCIOPT BEIIECTB y OPraHU3MOB. TpPAHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOoCHas cucreMa W €€ Oprasbl.
KpoBenocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIOINHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ perymisnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPTraHOB BbIJICICHUS.
CBs13b MOJIOCTH T€Ja C KPOBEHOCHOW M BBIACIHUTENBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX M 4eioBeka. [loukn. Ctpoenne m (HyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHuE MOYH Y YEIOBEKA.



3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTBI MPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMUYECKOW 3a1IuThl. DUTOHIIUBL.

3amMra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHusma ot OosnesHeil. IMMyHHasi cuctema denoBeka. KieTouHb U
IYMOpPAJIbHBI UMMYHHUTET. BpoXa€HHbIH U NpuoOpeTEéHHBIN crnenupuyecKkui
UMMYHUTET. Teopus KiIoHaJbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxXAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe ©  perymauus y
pacteHuil. PocToBbI€ BelllECTBA U UX 3HAYCHHE.

HepBHast cucrema u pedrexTtopHas peryisuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

I'ymopanpHas perynsuus U SHIOKPUHHAs CHCTEMa YKMBOTHBIX M 4YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. J[eMCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [wumnorasamo-runoduzapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1amnos.

Tabmuupel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bogopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JIUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMaA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIE, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX UBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue H0xk1eBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIPENapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKPOTpENapaThl TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJIICKIIHH
HACEKOMBIX, UTJIOKOXXHX, XHBBIC JK3EMIUISIPHl KOMHATHBIX PACTCHHH, TepOapuu



pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTCHU,
paciierieHus Kpaxmasia U OeJIKOB MOoJ JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX IBUKEHUN, MOJIETTU TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€No3a W TIOJOBOro mporecca. Meno3 W ero Mecto B KHW3HEHHOM IIHMKJIE
OpraHu3MOB.

[IpenzapoasiiieBoe pazputue. ['ameToreHes y :KuBOTHBIX. [10710BbBIE KeETE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u 3MOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJEHUS MIIEKONMUTAIONIUX. 3apOBIIIEBHIE JIMUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOAbIIIEBbIX JUCTKOB. B3aumuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIIBHOE pPa3BUTHE PA3THYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuoHanbHbld nepuon. Ilpsimoe wu
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoornuyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoAe. Tuibl pocTa >KUBOTHBIX. DakTOpPHI
pEryJsiliMM POCTa XKUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKJIe pacteHuil. OOpa3oBaHue CHOp B IMpolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJsIMUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmuupl u cxembl: «BereratuBHOoe pasmHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U cnepmarto3ouga», «OCHOBHBIE CTaAuu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycThl», <«OKW3HEHHBIM [UKI  Mxa», <OKH3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHUE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hctopus craHOBIEHUS W pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPHUAOJIOTHYECKUN,  ITUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUleIUIeHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHiens1 — 3aKOH HE3aBHCUMOTO
HACJEJOBaHUsA  TpHU3HAKOB.  lluTonmoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuemniieHHoe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXAy TeHamMu. XpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbIM Ios. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [linerorponus — MHOKECTBEHHOE IEUCTBUE
refa. MHOKECTBECHHBIM aJuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOIOTHUECKHX TMPOIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upyoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjJeAOoBaHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHbBIN aiaenu3M», «B3anumMo1eiCTBHE ITE€HOBY.

OGopynoBaHue: MoOJEAb JJisI JEMOHCTPAllUM 3aKOHOB €JuHOOOpasus
rUOpUIOB TIEPBOrO TIOKOJICHUSI M paCHICIUICHUSI NPU3HAKOB, MOJEIb s



JEMOHCTPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTPAlMd CLEIUIEHHOTO HAcCJEJOBaHUsl MPU3HAKOB, CBETOBON MHUKPOCKOIL,
MHUKporpenapart: «J[po3odumar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUM (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBCHHASI U HACJIEICTBEHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpoiicTBa MoAM(UKAIIMOHHON
U3MEHUYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Bunpl reHOTUTIMYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTHU. PojIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
TreHeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: TI€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  UHAYLUPOBaHHbIE MyTalluu. SIepHble U
qUTOIUIa3MaTHdeckue Mytanuu. CoOMaTH4ecKHe M MOJIOBbIE MyTaluu. [IpuduHbl
BO3HUKHOBEHUsI MyTauuMi. MyTtareHsl M WX BIHMSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSAJI0B B
HacnencTBeHHo u3MeHunBocTy (H.M. BaBwiior). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  dNUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTbDY, «Meiio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMUS YeIOBEKay, «BUIbI MyTauiiy.

OO6opynoBaHue: XKMBbIE W TepOapHBIE AK3EMIUIIPHl KOMHATHBIX PacTeHU,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHwe BapuallMOHHOTO psijga U
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytanuun y aApo3oduiabl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHoOe OTIPEACIICHUE T€HOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HayeHUEe MEAUIMHCKONW T'€HETUKHU B MPEAOTBPALICHUU U JICUEHUU TE€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIEKUMU U JOMECTHUKAIUU.
VYyenne H. W. BaBunoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHUH. PoJb celleKuuyu B CO3JaHUM COPTOB PACTCHUN U TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX pSIAOB B
HaciaenacTtBeHHoOW wu3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJIEKIIMOHHON PadOTHI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHJAUBUYaIbHBIH. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o mMOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ romoInbio aHammza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUNA MYTAareHe3 Kak MCTOYHUK MYTallUil y KYJbTYPHBIX
dopm opranuzmoB. lcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
bnuzkopoacTBeHHOEe — cKpeniuBaHue, WM MHOpuAuHr.  HeponactBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue



rerepo3uca B cenekuuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrumonus
MEKBHIOBBIX THOPHUIOB. J{OCTHX)EHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enéHas
DesONIOYULY.

CoxpaHeHue U U3YyYECHHE T'€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
WX JUKUX pOAWYEed 1  CO3MaHUsi HOBBIX COPTOB M TUOPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU PeCcypPCamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICAOBBIX IHCUBOMHBIX
8 Yeax YIyuuleHUus Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersi: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabmuipl u cxembl: «LIeHTpBI TPOUCXOKIACHUS K MHOTO0OPA3Us KyIbTYyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metoapl cenexkuuny, «OtaanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJBI W JIOCTHIKEHHS CEJIEKI[MUM PAaCTeHH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHUUIO, MJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJMYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJOTHHM, — KJIETOYHbIE U TKaHEBbIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEeXHONOTHA:  XJICOOMEeUeHne, TMONMyYeHHUE KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUs] OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass unxkenepus. MeToapl KyJabTypbl KJIETOK M TKAHEH PACTEHUH H
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aIUS W COMATHYECKUMN
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PekoHcTpykuus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpAaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300p06IeHUA, KYJIbMUSUPOSaAHUS. U  MUKDOKIOHALHO20
DASMHOICEHUS CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JlocTvkeHUsT M IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  MHXXEHEpPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHON MHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
TuarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLCHTPUYECKUN aHaJIN3 MpoTeoMa
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTMi TPEXMEPHOro OMOMpPUHTHUHTA W cKaddoiauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIINX 0COOO OMAacHbIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l/3ydyeHne o0beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTPAMMBI MO OHUOJOTHH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS MPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B EIUMHCTBE YYeOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IPABOMOPSIKY, YEJIOBEKY TpyJa M CTapilieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUS YyueOHOro mpeameTra «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAJIUIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, pPaCIIUPEHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE pean3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKkaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU IE€SATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HA4Y€HHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ACTETUKY ObITa, HAy4HOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuraHus, GopMHPOBAHHMSA KYJIbLTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas ¢dusndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MTPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJIArONpPUATHBIE KOJIOTHYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TTO3HABATEIbHON, KOMMYHHUKATHBHON W COIMAIBHON
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHECHUS IPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUH OKPYXAIOUIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa3oBaHWI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHMA TO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEIMETHBIC) OOIIEHAYYHbIE MOHSTHUS, OTpa)karollue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHelUupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHILUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
ucclieJoBaHue,  HaONIOJIEHUE,  M3MEPEHHE,  OKCIEPUMEHT U  JApYrue);
yHUBEpCalbHbIe YyueOHble JEeNCTBUA (TI03HABATEIbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJbHbIC ydeOHBbIC JCHCTBUA B
ITI03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUCOHBIC JCHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JCUCTBUSA, PETYJISATUBHBIC YHHUBEpPCAJIbHbIC Yy4YeOHBIC JCHCTBHS, COBMECTHAs
eI TEIIEHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBiaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHSA:

CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1accupUKaIi, 0000IIEeHNs ), paCKPBIBATh CMBICTT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpeNeNATh IIeNd JACATEILHOCTH, 3ajaBas TapaMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICSITEIHPHOCTH C TIOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUCCKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BHIBOJBI 1 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTUICCKUX 3a1a4, IPUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPH CO3JIaHUN YUCOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTHYECKYIO O00JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B Ka4yeCTBE CpeACTBA mpu padore cC
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHWUSA W 3alIUTHl  WHOOpMaIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMoi TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JAEATEIBHOCTH, OPraHW30BBIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMHU PeryJSTUBHBIMU ACiCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAX MO OTHOLICHUWIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIaH  pEIIeHUs TpoOsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyalHsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPHUEMBI peIIEKCUU ISl OIEHKH CHUTYallud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

MNPEJIMETHBLIE PE3YJIBTATHI

[IpenqmeTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUA Y4eOHOTO MpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmornd. OHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUABI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTe U poJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPHUPOABI W  pEHIeHUH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOoJIOTHHY;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolye OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJIOTHYECKHE TCOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICITICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H.N. Basunoga), IIPUHLIATIBL
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMUCaHUE, HW3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBS3H MEXKAYy OpraHOWJAMHU KIETKH H UX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIEeCTB, dTallaMH KIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMU, J1€TaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeactBamu, GOpMyIupys LEdb HUCCIEJOBAHUSA, AHAJIU3UPOBATH IOJYUYECHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPENCTaBISATH  TMOJYYCHHBIC  PE3yJbTaThl HA  YUYCHHUYECKHX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymiel npodeccuoHaIbHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKoro oOpa3oBaHMS B OpraHu3alusaX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.
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padoThI padoThI
pecypcsl
https://studarium.ru/

1 buonorus kak Hayka 1 i
https://resh.edu.ru/subject/
https://studarium.ru/

2 JKuBbie cucTeMbl U UX U3yUEHUE 2 )
https://resh.edu.ru/subject/
https://studari .

3 buomorus kineTku 2 0.5 ps://studarium.ru/ )
https://resh.edu.ru/subject/
https://studarium.ru/

4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 ]
https://resh.edu.ru/subject/
https://studarium.ru

5 Crpoenue u GyHKIIUU KICTKH 8 2 ps:// / .
https://resh.edu.ru/subject/

5 OOMeEH BeIeCTB U MPEeBpalleHUue SHEPTHU B 9 1 https://studarium.ru/

KJIETKE https://resh.edu.ru/subject/

7 Hacnencreennas uapopManus u 9 05 https://studarium.ru/

peaynzanus €€ B KJICTKE ' https://resh.edu.ru/subject/

8 JKU3HEHHBIN UK KIETKA 6 1 https://studarium.ru/
https://studarium.ru

9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 15 ps:// / .
https://resh.edu.ru/subject/
https://studarium.r

10 Pa3mHOkeHME U pa3BUTHE OPraHN3MOB 8 1.5 psi/fstudarium.ru/ .
https://resh.edu.ru/subject/

1 I'eneTnka — Hayka 0 HaCIEJACTBEHHOCTH H 5 0.5 https://studarium.ru/

HU3MCHYUBOCTU OPraHU3MOB

https://resh.edu.ru/subject/



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

https://studarium.ru/

12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1 https://resh.edu.ru/subject/
13 3 6 1 https://studarium.ru/
OMEPHOCTH U3MEHUYHUBOCTH
AKOHOMEp https://resh.edu.ru/subject/
https://studarium.ru/
14 r 3 0.5
cHeTiia Hertopeka https://resh.edu.ru/subject/
https://studarium.ru/
15 C 4 1
CIICKII OPrafu3Mon https://resh.edu.ru/subject/
https://studarium.ru/
16 buoTtexHonorust u cuHTeTHYECKask OMOJIOTHUS 4 .
https://resh.edu.ru/subject/
17 p 1 https://studarium.ru/
€3epBHOE BpEMSI
P P https://resh.edu.ru/subject/
OBIIEE KOJJMYECTBO YACOB I1O 102 13

I[TPOTPAMME



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/







IHOYPOYHOE IIVIAHUPOBAHME, 10 KJIACC

Tema ypoka

KoaudecTBo 9acoB

Bcer

KoHTpoJbHBI
e padoThI

IIpakTU4ecku
e padoThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

Bbuomornsa xak
KOMIUIEKCHAsl HayKa 1
KaK 4acTb
COBPEMEHHOTO
oO1mecTBa

02.09

https://resh.edu.ru/subject/lesson/3827/start/1189
40/

JKuBrie cucTeMbl U UX
CBOMCTBaA

06.09

https://studarium.ru/
https://resh.edu.ru/subject/

YpoBHeBast
OpraHu3aIus )KUBBIX
CUCTEM

06.09

https://studarium.ru/
https://resh.edu.ru/subject/

Hctopust OTKpBITUSA U
W3YYEHHUS KIIETKU.
Knerounas teopus

09.09

https://studarium.ru/
https://resh.edu.ru/subject/

MeTtoanl
MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«3yueHmne MeTo0B
KJIETOYHO Omosioruu
(xpomarorpadus,
anektpodopes,
middepeHunanbHoe
LEHTpUYrUpoBaHue,
I1IP)»

0.5

13.09

https://resh.edu.ru/subject/lesson/2115/



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

XUMHYECKUHA COCTAB
KIICTKH

13.09

https://resh.edu.ru/subject/lesson/5397/start/

MuHepanbHbie
BEIIEeCTBA KIETKH, UX
Oouosornyeckas poJib

16.09

https://resh.edu.ru/subject/lesson/5397/start/

Opranunueckue
BEIECTBA KICTKH —
6enku. JlabopaTopHas
pabota
«ObHapyxeHne
OEJIKOB C TIOMOIIIBIO
KaueCTBEHHBIX
peaxkuuin

0.5

20.09

https://resh.edu.ru/subject/lesson/3840/

CBolicTBa,
Kiaccuukanus u
dbyHKIIMN OETKOB

20.09

https://resh.edu.ru/subject/lesson/3840/

10

Opranuueckue
BEIECTBA KIETKH —
YTJIEBOIbI

23.09

https://resh.edu.ru/subject/lesson/5397/

11

Opranuueckue
BEIECTBA KIETKH —
JTUTTUBI

27.09

https://resh.edu.ru/subject/lesson/5397/

12

Hyxneunossie
kuciotel. JJHK n
PHK. JlabopaTopHas
pabota
«HccnenoBanne
HYKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3

0.5

27.09

https://resh.edu.ru/subject/lesson/3840/




KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

13

Crpoenue u GyHKIHH
ATO®. [Ipyrue
Hykieosunrpudocdar
bl (HT®D)

30.09

https://resh.edu.ru/subject/lesson/3840/

14

CekBeHHpOBaHUE
JHK. MeTo b1
TeHOMUKH,
TPaHCKPHUITTOMHKH,
MIPOTEOMHUKH

04.10

https://studarium.ru/

https://resh.edu.ru/subject/

15

MeTtoas! CTpYKTYpHOM
ouonoruu

04.10

https://studarium.ru/

16

THIIBI KJIETOK.
[TpokapuoTnyeckas
KJIETKa

07.10

https://resh.edu.ru/subject/lesson/1587/

17

Crpoenue
3YKapUOTHYECKOU
KJICTKU.
[IpakTnueckas pabora
«M3yueHue cBOMCTB
KJIETOYHOM
MeMOpaHbI»

0.5

11.10

https://resh.edu.ru/subject/lesson/5383/

18

[ToBepXHOCTHBII
anmnapart KJIeTKH

11.10

https://resh.edu.ru/subject/lesson/5383/

19

OnHomeMOpaHHbIE
OPraHOMJIbI KJIETKH.
IIpakTuyeckas pabora
«M3ydenue IBUKEHUS

0.5

14.10

https://resh.edu.ru/subject/lesson/5383/



https://studarium.ru/

OUTOIINIa3MBI B
PACTUTCIIbHBIX
KIJIIETKax»

20

[TosryaBTOHOMHBIE
OpPraHOUIbI KIETKH:
MUTOXOH/IPUH,
TJTACTH/IBI.
JlabopaTtopHnast pabota
«HccnegoBanne
TJIa3MOJIN3a U
JIETUTa3MOJIN3a B
PaCTHTEITHHBIX
KJIETKaX»

0.5

18.10

https://resh.edu.ru/subject/lesson/5383/

21

HememOpanubie
OpraHOM[IBI KICTKH

18.10

https://resh.edu.ru/subject/lesson/5383/

22

Crpoenue u GyHKITUN
sapa

21.10

https://resh.edu.ru/subject/lesson/5383/

23

CpaBHuTenbHas
XapaKTepUCTUKa
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota
«3yuyeHne cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

25.10

https://resh.edu.ru/subject/lesson/5383/

24

AccuMmiianusa u
TACCUMMIALINSA — JIBE
CTOPOHBI
MeTaboan3Ma. THursl
0OMEHa BEIIECTB.

25.10

https://resh.edu.ru/subject/lesson/3917/




JlaboparopHas paboTa
«3yuenue
KaTaJUTUYECKOMN
AKTUBHOCTH
(bepmeHTOB (Ha
pUMepe aMUIIa3bl
WJTU KaTajiasbl)»

depMeHTaTUBHBIN
XapakTep peakuun
KJIETOYHOTO
MeTaboan3ma.
JlabopaTtopHnast pabota

https://studarium.ru/

25 «3yuenne 0.5 08.11 https://resh.edu.ru/subject/
(hepMeHTaTUBHOTO
pacIiericHus
MepOKCHIa BOAOPOIa
B PaCTUTEIBHBIX U
JKHBOTHBIX KJICTKAX)
26 benku-akTuBaTOpHI U 08.11 https://studarium.ru/
OCIKU-UHTHOUTOPBI https://resh.edu.ru/subject/
97 ABTOTpOGHBIH TUTT 1111 https://studarium.ru/
oOMeHa BellecTB https://resh.edu.ru/subject/
28 doTtocuHTE3 15.11 https://resh.edu.ru/subject/lesson/1590/
XEeMOCHHTE3.
JlaGopaTtopHas pabota
29 «CpaBHeHHE 05 1511 https://studarium.ru/ |
IPOLIECCOB https://resh.edu.ru/subject/

¢dboTocuHTE3a U
XEMOCHHTE32



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

30

AnaspoOHbIe
Opranu3msl. Bussl
OpOKCHHUSI.
Jlaboparopuas paboTa
«CpaBHeHUe
ITPOIIECCOB OPOIKEHUS
U JIbIXaHHsD»

18.11

https://studarium.ru/

https://resh.edu.ru/subject/

31

AspobHble
OpraHU3MBbI. DTarbl
SHEPTreTUYECKOTO
oOMeHa

22.11

https://studarium.ru/

32

OHeprus
MeMOpPaHHOTO
IpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHOU AT®-
CUHTA3bl

22.11

https://studarium.ru/

33

PeaKHI/II/I MAaTpU4HOI'O
CHHTEC3a

25.11

https://resh.edu.ru/subject/lesson/2214/

34

Tpanckpunuus —
MaTpUYHBIN CUHTE3
PHK

29.11

https://resh.edu.ru/subject/lesson/2214/

35

Tpancnsuus u e€
STaIbI

29.11

https://resh.edu.ru/subject/lesson/2214/

36

KoaupoBanue
aMuHOKucJI0T. Posb
pubocom B
OmocuHTe3e OeNKa

02.12

https://resh.edu.ru/subject/lesson/2214/

37

OpI‘aHI/I3aI_[I/I$I reéaoma

06.12

https://resh.edu.ru/subject/lesson/2214/



https://studarium.ru/
https://resh.edu.ru/subject/lesson/2214/

y IPOKapUoOT U
9YKapuoT

https://resh.edu.ru/subject/lesson/3939/

38

MonexyispHbie
MEXaHU3MBbI
9KCIIPECCUU T€HOB Y
9YKapHoOT

06.12

https://resh.edu.ru/subject/lesson/2214/

39

Bupycsr —
BHEKJIETOYHBIE (POPMBI
YKU3HU U 00JIUTaTHBIE
MapasuThl.
[IpakTnueckas pabora
«Co3manne MoJieaIn
BHUpYCa»

0.5

09.12

https://resh.edu.ru/subject/lesson/1589/

40

Bupychbie
3a00JieBaHUA
YeJ0BEKa, )KUBOTHBIX,
pacTeHui

13.12

https://resh.edu.ru/subject/lesson/1589/

41

HanoTexnonoruu B
OHOJIOTMH U MCIHUIIMHEC

13.12

https://studarium.ru/

https://resh.edu.ru/subject/

42

JKU3HEHHBIN UK
KJIETKHA

16.12

https://studarium.ru/

https://resh.edu.ru/subject/

43

MatpuyHblii CHHTE3
JIHK

20.12

https://resh.edu.ru/subject/lesson/1586/

44

XpOMOCOMBI.
JlaGoparopHas paboTa
«M3ydyeHne XxpoMocoM
Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

20.12

https://resh.edu.ru/subject/lesson/1586/



https://studarium.ru/
https://studarium.ru/

45

Jenenue KIeTku —
MHUTO3

23.12

https://resh.edu.ru/subject/lesson/2483/

46

Turbl KIETOK.
Kaprokunes n
IIUTOKUHES.
Jlaboparopuas paboTa
«Habmronenne Mutosa
B KJIETKaX KOHUHKA
KOpenIka jyka (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

27.12

https://studarium.ru/
https://resh.edu.ru/subject/

47

Perymsanus
YKU3HEHHOTO IUKJIa
KIIETOK

27.12

https://studarium.ru/
https://resh.edu.ru/subject/

48

OpraHusM Kak eIMHOE
LET0€E

28.01

https://studarium.ru/

49

TkaHu pacTeHHi.
JlaGopaTtopHas pabota
«3yuenue TKkaHeu
pacTeHui»

0.5

13.01

https://studarium.ru/

https://resh.edu.ru/subject/

50

TkaHH KUBOTHBIX U
YeIIOBeKa.
JlaGopaTopHas pabota
«M3ydenue TkaHei
YKUBOTHBIX)»

0.5

17.01

https://studarium.ru/
https://resh.edu.ru/subject/

51

Oprassl. Cucremsl
OpraHoB.
JIaGoparopHas paboTa
«M3ydyenue opraHoB

0.5

17.01

https://studarium.ru/
https://resh.edu.ru/subject/



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

LIBETKOBOTO

pacTeHus»

52 Omopa Tena 20,01 https://studarium.ru/ |
OPraHu3MoOB https://resh.edu.ru/subject/

53 JBr>xeHue 24,01 https://studarium.ru/ |
OPraHu3MoOB https://resh.edu.ru/subject/

54 [Iutanue opraHu3mMoB 24.01 https://studarium.ru/
IIuranne https://studarium.ru/
MMO3BOHOYHEIX https://resh.edu.ru/subject/

55 JKUBOTHBIX. 27.01
[InmeBapurenpHas
CHCTEeMa YeJIOBEKa

56 JIpIxaHue opraHu3MoB 31.01 https://studarium.ru/
Jpixanne https://studarium.ru/

57 IO3BOHOYHBIX 31.01 https://resh.edu.ru/subject/
JKMBOTHBIX M YEJIOBEKa
TpaHcnopT BelecTB y https://studarium.ru/

58 03.02 .
OpPraHu3MOB https://resh.edu.ru/subject/
KpoBeHnocHas cucrema https://studarium.ru/

59 IO3BOHOYHBIX 07.02 https://resh.edu.ru/subject/
JKMBOTHBIX M YEJIOBCKa

60 Brinenenue y 07.02 https://studarium.ru/
OPraHu3MoOB

61 3amura y OpraHu3MoB 10.02 https://studarium.ru/

62 NmmynHas cucrema 14.02 https://studarium.ru/
yeraoBeKa

63 Pazpaxumocts u 14.02 https://studarium.ru/

peryasuus y



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

OPraHu3MoOB

I'ymopanbHas
perynsauus u

https://studarium.ru/

https://resh.edu.ru/subject/

64 17.02
SHIOKPUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

65 DopMbI pa3MHOKECHUS 5102 https://studarium.ru/
OPraHu3MoOB https://resh.edu.ru/subject/

66 ITonoroe 5102 https://studarium.ru/ |
pa3MHOXEHHE https://resh.edu.ru/subject/

67 Meiios 24.02 https://studarium.ru/
I'ameTrorenes.

O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.

68 JIaGoparopHas pabora 0.5 28.02 https://studarium.ru/
«/3yueHne cTpoeHus https://resh.edu.ru/subject/
TTOJIOBBIX KJICTOK HA
TOTOBBIX
MHKpOIIpernapaTax»

NuauBunyanbHOE https://studarium.ru/

69 pa3BUTHE OPraHU3MOB 28.02 https://resh.edu.ru/subject/
— OHTOTCHE3
3akJiajika OpraHoB 1 https://studarium.ru/

70 TKaHEeH u3 07.03 https://resh.edu.ru/subject/
3apOBIIEBBIX
JINCTKOB

71 Poct u passutne 05 07.03 https://studarium.ru/

JKHNBOTHBIX.

https://resh.edu.ru/subject/



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

JlaboparopHas paboTa
«Bp1siBIICHUE
MIPU3HAKOB CXOJCTBA
3apoablen
MMO3BOHOYHBIX
YKHUBOTHBIX)»

72

PazmHoxeHue u
pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabota
«CtpoeHue opraHon
Pa3MHOXKECHHS
BBICIIMX PACTEHUN»

0.5

10.03

https://studarium.ru/

https://resh.edu.ru/subject/

73

Hctopus ctaHOBIICHUS
Y Pa3BUTHS T€HETUKU
KaK HayKu

14.03

https://resh.edu.ru/subject/lesson/5386/

74

OCHOBHBIE IOHATHS U
CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabota
«/po3oduna kak
00BEKT FeHEeTUYECKUX
HUCCIIEIOBAHUI

0.5

14.03

https://resh.edu.ru/subject/lesson/5386/

75

3aKOHOMEPHOCTH
HacJIeI0BaHuUs
MIPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHHUE.
[IpakTnueckas pabora
"N3yuenue
pe3ynbTaToOB

0.5

17.03

https://resh.edu.ru/subject/lesson/5386/



https://studarium.ru/

MOHOTHOPHUIHOTO
CKPEUIMBaHUS Y
npo3o s

76

HuTonornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIBaHHS

21.03

https://resh.edu.ru/subject/lesson/5386/

77

AHanm3upyrouiee
CKpEILIMBaHHUE.
Henonnoe
JAOMHWHHPOBAHUC

21.03

https://studarium.ru/

https://resh.edu.ru/subject/

78

JuruGpuHoe
CKpEINBaHHUE.
[IpakTuueckas padota
«3yuenue
pe3yabTaToOB
JTUTHOPUTHOTO
CKpEUIMBAHUS Y
JPO30PUITBDY

0.5

04.04

https://resh.edu.ru/subject/lesson/4725/

79

uTomoruueckue
OCHOBBI
JTUTHOPHTHOTO
CKpEITUBaHMS

04.04

https://studarium.ru/

https://resh.edu.ru/subject/

80

CuerieHHOE
HacCJIEIOBaHUE
MIPU3HAKOB

07.04

https://studarium.ru/

https://resh.edu.ru/subject/

81

XpOMO COMHas TCOpHUA
HaCJICACTBCHHOCTHU

11.04

https://studarium.ru/

https://resh.edu.ru/subject/

82

I'eneTuka momna

11.04

https://studarium.ru/



https://studarium.ru/
https://studarium.ru/
https://studarium.ru/
https://studarium.ru/

83

T'enoTun kak
EJIOCTHASI CUCTEMA

14.04

https://resh.edu.ru/subject/

84

I'enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHui, )KUBOTHBIX
U 4eJI0BEKa

18.04

https://studarium.ru/

https://resh.edu.ru/subject/

85

N3menunBocTh
MpU3HAKOB. Bubl
U3MEHYNBOCTH

18.04

https://resh.edu.ru/subject/lesson/5387/

86

MoaundukanrnorHas
N3MEHYHUBOCTE

21.04

https://resh.edu.ru/subject/lesson/5387/

87

Baprannonssli psg u
BapUalMOHHAs
KpHUBasl.
JlaGopaTtopHnas pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH.
[Toctpoenune
BAapHUAIIMOHHOTO pAJia
Y BapUallMOHHOU
KpHUBOI»

0.5

25.04

https://resh.edu.ru/subject/lesson/5387/

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunarusHast
H3MEHYHUBOCTD

25.04

https://resh.edu.ru/subject/lesson/5387/

89

MyraunonHas
U3MEHYHUBOCTb.

0.5

28.04

https://resh.edu.ru/subject/lesson/5387/



https://studarium.ru/

[IpakTuyeckas pabora
«Myrauuu y
npo3ohusl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTHU
MYTaIMOHHOTO
rpoiiecca.
OnureHeTHKa u
SIMI'CHOMHKA

02.05

https://resh.edu.

ru/subject/lesson/5387/

91

I'eneTnka gemoBeKa.
[IpakTnueckas pabora
«CocTaBnenue u
aHaJn3 POJIOCIOBHOM»

0.5

02.05

https://resh.edu.

ru/subject/lesson/3653/

92

MeTtoanl
MEIUITMHCKON
T€HETUKHU

05.05

https://resh.edu.

ru/subject/lesson/3653/

93

3HadeHHe
MEIUIIMHCKON
T€HETUKU B
MPEAOTBPAIICHUN U
JIEUEHUHU
T€HETUYECKHUX
3a00J1€BaHMit
yejioBeKa

12.05

https://resh.edu.

ru/subject/lesson/3653/

https://resh.edu.

ru/subject/

94

OcHoBHBIE IOHATHSA
CENeKIUH.
JIaGoparopHas paboTa
«M3ydeHnue coproB

0.5

16.05

https://resh.edu.

ru/subject/lesson/3861/

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/

KYyJbTYPHBIX PaCTCHUI
U OO JOMAIIIHUX
KUBOTHBIX)»

95

MeTtobl
CEJIEKIIMOHHOM
paboTHI.
JlabopaTtopHnas pabota
«M3yuenue MeToa0B
CEJIEKIIMU PACTECHUIN

0.5

16.05

https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/

96

Hoctmxenus
CEJIEKIIMU PACTEHUM 1
KUBOTHBIX.
[IpakTnueckas pabora
«IIpuBuBKa
pacTeHui»

19.05

https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/

97

CoxpaHenue,
U3Yy4eHUE U
HCI0JIb30BaHUE
TEeHETHUYECKUX

pecypcoB

23.05

https://studarium.ru/

https://resh.edu.ru/subject/

98

BuotexHonorus Kaxk
HayKa U OTPacib
IIPOU3BOJICTBA.
IIpakTuyeckas pabora
«M3yueHne 00bEKTOB
OHMOTEXHOJIOT UM

0.5

23.05

https://studarium.ru/

https://resh.edu.ru/subject/

99

OCHOBHBIE
HaIpaBJICHUS
CUHTETHUUECKOU

26.05

https://studarium.ru/



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
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