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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMoI0THs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBannu B Poccuiickoit @eneparnumny, TpedoBannii ®I'OC COO u POII, Konnenuuun
MpenoiaBaHus yaeOHoro npeameTa « buoaorus» 1 OCHOBHBIX MOJIOKEHUH (eepaabHoi paboueit
[IPOrpaMMBbl BOCITUTaHUS.

JlanHblii yueOHbIH Kypce «AKTyaJdbHBIE BOIPOCH OMOJIOTHUHU: PELICHUE ITUTOJIOTUYECKUX H
FeHETUYECKUX 3aJlay» IO03BOJISIET PAaCIIMPUTh HM3Y4YeHHE Y4eOHOro Inpeamera «OHOJOTUs» Ha
yriryonéHHoM ypoBHE B 11 kiacce W SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB INPEIMETHON 00JIacTH
«EctectBenHo-HayuHbie mnpeaMeTs». CormacHo mnonoxkeHusmM OI'OC COO mnpoduibHbIe
yuyeOHble TpEAMEThl, H3y4aeMble Ha YrIyOJIEHHOM YpPOBHE, SIBISIIOTCS — CIOCOOOM
nuddepeHnuanum o0ydyeHus Ha ypoBHE CpeTHEero 0011ero 00pa3oBaHus U MPU3BaHbI 00CCIICYHUTh
IIPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIIMM, CPETHUM OOIINUM, CPEAHUM MPOPECCUOHATBHBIM U
BBICIIUM 00Opa3zoBaHueM. B To ke BpeMs KaxIblil U3 3TUX Y4eOHBIX MPEAMETOB JOKEH ObITh
OpPUEHTHPOBAH Ha MPUOPUTETHOE PEICHNE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX H Pa3BUBAIOIINX
3aa4, CBSI3aHHBIX C TMpodopueHTAIe 00yYaloIIUXCs W CTUMYIUPOBAHHMEM HHTEpeca K
KOHKPETHOW 00JacTH HAyYHOT'O 3HAHWS, CBS3aHHOTO C OWOJIOTHEH, MEIUIIMHOW, IKOJIOTHEH,
MICUXOJIOTHEH, CIIOPTOM WJIM BOEHHBIM JIETIOM.

[Tporpamma 1o JaHHOMY y4e€OHOMY KypCy Ja€T MpeICTaBICHUE O ST U 3a]ja4aX U3yUSHHS
ydeOHOro mnpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE, OIpenenseT o00s3aTenbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAaHUE MO pasfeliaM U TeMaw,
PEKOMEHIYET IOCIIeI0BATEILHOCTD U3yYEHUS YUeOHOr0 MaTepraia ¢ y4éToM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpouecca.B mporpamMme maHHOro Kypca
peann3oBaH MPHUHIMII IPEEMCTBEHHOCTH C N3Y4CHHEM OMOJIOTHU Ha YPOBHE OCHOBHOT'O OOILETO
oOpa3zoBaHus, Onarojapsi 4eMy MPOCMATPUBACTCS HAPABICHHOCTh Ha TOCIEAYIOIIEe Pa3BUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3A0pOBOM 00Opas3e KH3HH, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOLIEHUs K OKpYXKarollel mpupogHoil cpene. B mporpamme Taxoke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO K m1aHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U NIPEIMETHBIM pe3yiIbTaTaM 00yueHHs U
B ()OpMHUPOBAaHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEILHOCTH O0yUYaromUXCs 0
OCBOCHMIO COJIEpXaHMUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro oOIlero
o0pa3oBaHwUs.

VY4eOHbIil Kypc BMecTe B yueOHBIM npeameToM «buosorusy» Ha ypoBHE CpeHero o0uero
00pa3oBaHUs 3aBepILacT OMOIOrnYeckoe 00pa30BaHUE B IIKOJIE U OPUEHTHUPOBAH HA pacIIUpeHne
U yriyOseHue 3HaHUH o0ydaroluxcsi 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHOMN
O6uonornu, SMOpPHOJIOrMM U OWOJOTHM pPAa3BUTHUSA, TE€HETHKH, CEJIeKUUH, OHOTEeXHOJOTHH,
HBOJIFOLIMOHHOTO YYEHUS U DKOJIOTUH.

W3ydyeHrne MaHHOTO Kypca TakKe OPHCHTHPOBAHO Ha TOJTOTOBKY OOYYAOIIHUXCS K
MOCIICAYIOMIEMY TTOJTYICHHUI0 OMOJIOTHIECKOT0 00pa30BaHUs B By3aX W OPTaHU3AIMIX CPETHETO
npodeccuoHanbHOTO  OOpazoBaHusa. (OCHOBY €ro cojep)KaHUsi COCTaBJSIET  CHUCTEMa
OMOJIOTUYECKUX 3HAHWW, MOJIYUCHHBIX MPH HM3YyYECHUH OOYUYAIONUMUCS COOTBETCTBYIOIINX
CHUCTEeMATUUYECKUX pa3/ie]IoB OMOJIOTUM HA YPOBHE OCHOBHOTO 00Imero odpaszomanwms, B 10-11
KJIaccax 3TH 3HAHUS MOJIYJaroT pa3BuTHe. Tak, pacIupeHbl U yriTyOaeHbI OHOIOTHYCSCKHE 3HAHUS
0 TEHEeTHKE, OOIMX 3aKOHOMEPHOCTSX >KU3HHU, JIOMOJHUTEIBHO BKJIIOYECHBI OHMOJIIOTHYECKHE
CBEJICHHS TPUKIAJIHOTO M IIOMCKOBOTO XapakTepa, KOTOpPhIe MOXKHO HCIIOB30BaTh Kak
OPUEHTHUPHI JIJIS TIOCIEIYIOIETO BBIOOpa MPOQECCHH.



OO6miee yucino 4acoB, OTBEJACHHBIX Ha m3ydeHue kypca B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

OT60p Opranu3anroHHBIX (GOPM, METOAOB U CPEJICTB 0OYUEHHUS OCYUIECTBIISIETCA C YUETOM
CrenuUKA ero COIepPKaHUs U HAIIPABIEHHOCTH HA TIPOJOHKEHUE OUOIOTHYECKOTO 00pa3oBaHus
B OpraHMU3aIUAX CPeIHEro NpohecCHOHAIBLHOTO U BhICIIEr0o 00pa3oBaHusl.

OO0s3aTeNnbHBIM yCIOBHEM NPU OOy4YEeHUU OHOJOTMHM Ha YriyOJIEHHOM YpOBHE SIBISIETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKuX pador. Takxke ydyacTue oOydaromuxcs B
BBIMIOJTHEHUH IIPOEKTHBIX U y4eOHO-HUCCIIeI0BaTEeNIbCKUX paboT, TeMaTHKa KOTOPBIX OMpEeisaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPHAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHUH.

COJEP)KAHUE OBYYEHUA

Tema 1. BBC,I[CHI/IG B 'CHCTUKY U IUTOJIOTHIO

COBpeMeHHaﬂ OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKaH HUCTOpUs Pa3BUTHUA OMOJIOTUH.
buonornueckue HAaYyKM W H3Yy4YaCMbIC HUMU Hp06JICMI)I. qDYHIIaMeHTaJII)HI)IG, IMPUKIAAHBIC U
IMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OMOJIOTHH.

3HaueHue Ouosorud B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Onoaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIoBeKa: MEUIIMHE, CEIbCKOM XO035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBL.

Tema 2 IluTos10rMs — HAYKa 0 KJIETKe.

Knerka — cTpyKTypHO-(QYHKIIMOHANIbHAs €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MONEKYNSPHOM W KJIETOYHON OHONOTHMHU: MHKPOCKOMUS, XpomaTtorpadus,
anekTpodope3, MEeToJ  MEUYEHBIX aToOMOB, JuddepeHanibHoe  eHTpUyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MuUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusnennoe) uzyuenue Kiemox.

XHWMHMYECKUH COCTAB KIETKH. MaKkpo-, MUKpO- U YJIIbTPaMUKpPO3JIeMEHTHL. Bosa u e€ pons
KAK pacTBOPUTENS, pPEareHTa, y4yacTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISIUN.
MuHepanbHbIe BEIECTBA KIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTku. buonornyeckue nmonumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHas cTpykTypa Oernka, MenTuHas
CBsi3b. BTopuuHas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBolcTBa O€NKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHkium 6enkoB. [Ipuonui.

VYrneBonbl. MoHOCaxapu/ibl, JUCaXapuibl, OJUTOCaXapuibl W TMonucaxapuasl. OOmmit
MaH CTpoeHuss © (U3HKO-XUMHYECKHE CBOMCTBA YIJIEBOJOB. buosjornyeckue QyHKIIUN
YTJIEBOJIOB.



Jlumuaer.  TmppodunsHO-TUApOdOOHBIE  cBoMcTBa.  Kiaccudukanuss — TUNUAIOB.
Tpurnunepuasl, Gochoaunubl, BOCKH, crepouibl. bruomornueckue Gynkiuu munuaoB. Oomme
CBOMCTBA OHMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJTYIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Ctpoenue nHykinenHoBbix KuUCIOT. HykneoTuasl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenne Mosekyiabl AT®. Makposprudeckue cBsizu B moiiekysne AT®. buonornueckue
¢y AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIMH B  KIETKe. /[pyeue
HYyK1eo3uompugocgamol (HT®). CexBeHHpPOBaHHE JIHK. Memoow 2EHOMUKU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOrHs: OMOXMMHUYECKHE W OMO(PHU3NYECKUE HCCIEIOBAHUS COCTaBa M
IPOCTPAHCTBEHHOH CTPYKTypbsl Ouomonexyn. Modenuposanue cmpykmypvl U — QYHKYull
6MOMOJZ€K)/JZ U UX KOMNJI1€EeKCoes. KOMnblomeprlﬁ ou3aun u OPZGHUU€CKMZZ CuHmes 6MOMOJZ€Kle uux
HeNnpUpOOHbIX AHANO208.

Tumbl  KJIETOK: JyKapHOTHYECKass W mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTuuecko kierku. Kierounas creHka OakTtepuid W apxeil.
OcoOeHHOCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u pyHKIMOHUPOBAHHUE dyKapUOTHIECKOH KieTku. [Ima3marnueckas memOpana
(mnazmanemma). CTpykTypa Iula3Matuyeckoil MeMmOpanbl. TpaHCHOpPT BeELIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (quddysus, oOneruéHHass nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTpUIl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, (parouuTo3. Dk3ounTo3. KinerouHas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUH, rpu0oB.

Huromnnaszma. Ilutozonb. Ilutockener. JlBmxenue nurorazmbl. OpraHOWIBI KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazmaruyeckas cetb (DIIC), anmapat I'ombmku,
JN30COMBI, UX CTpoeHHE W (YyHKUUU. B3anMocBs3b OJHOMEMOpPAHHBIX OPraHOWJOB KIIETKH.
CrpoeHne TpaHyIApHOrO peTUuKyiayma. Mexanusm nanpasnenus oOeikog 6 OIIC. CunTtes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuil  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynym. CekpertopHas ¢yHkuus annapata ['onbiku. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacturtenbHbIX kieTok. Kierounsiii cok. Typrop.

[ToyaBTOHOMHBIC OPTaHOM/BI KIJIETKH: MHUTOXOHJAPHUH, IUIACTUIBL. [Ipoucxoscoenue
mumoxouopuui u niacmud. Cumodbuocenes (K.C. Mepesxckosckuu, JI. Mapeynuc). CtpoeHue u
GYHKIIMM MHUTOXOHAPHH W TUIacTHA. I[lepBWYHBIC, BTOPUYHBIC M CIIOKHBIE ILIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTHI ~ BBICIIMX
pacTeHuil.

Hemem6pannbie opranousl kietku CTpoeHrne U pyHKIIMM HEMEMOpPaHHBIX OpraHOUOB
KIeTKku.  Pubocowmel. Ilpomesicymounvie  gpunamenmol.  MuUKpObUITAMEHTHI. AKMUHOBbIE
Mmukpogunamenmol.  MBIIICYHBIE  KICTKU. AKMUHOGble — KOMNOHEHMbL — HEMbIULEeUHbIX



kaiemok. Mukpotpyoouku. Kierounsnii rieHTp. CTpoeHHE W JBMKECHHE KTYTUKOB U PECHHYEK.
MukpoTtpybouku 1urormiasMel. LleHTprons. berku, accoyuuposanivie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopuuvie benxu.

Snpo. O6on0Yka siapa, XPOMaTHH, KapuoriazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHMH.
SnepHblii GenkoBbIid MaTpuKC. [IpOCTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Dyxpomamun u 2cemepoxpomamut. BenKn XpomaTuHa — THCTOHBL. JuHamuxa s0epHOll
obonouku 8 mumo3se. Aoepuwviii mpancnopm.

Knerounble  BkatoueHusi. CpaBHHUTENbHAas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, JKUBOTHOH, TpUOHOIN).

AcCUMMIISIIMS U JUCCUMIIIALUS — JBE CTOPOHBI Merabonm3ma. Turmbel oOMEHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KMUcaopoJa B OOMEHHBIX IPoLeccax. DHEepreTuyeckoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapaKTep
peakuuii kieToyHoro metabonausma. GepMeHThl, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JECUCTBUSL.
Kodepmentsr. Otinnunst GepMEHTOB OT HEOPTaHMYECKUX KaTalIn3aTopoB. belKu-akTHBaTOpHl U
OeIKU-UHTMOUTOPBl. 3aBUCUMOCTb CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUUH OT pa3IM4HbIX
(dbakTopoB.

[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUCEeHHbI U
oxcuzennvlli  pomocunmes y  baxkmepui. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peakyuonroeo yeumpa. Ponp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. Domoovixanue, Cs., Cs u CAM-munvr ¢pomocunmesa. TIponyKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuvHbIX (akTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(pHUIMpPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHarpobOHbIe opranu3Mbl. Buasl Opokenus. IIpoaykTel OpoXkeHUs U UX MCIIONIb30BaHHE
YEeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30YAMTETH
0OoJIe3HEN.

AdpoOHBIE OpPTraHW3MBI. JTambl YHEPreTudeckoro obmeHa. [1oArOTOBUTENBHBIN ATat.
['mukonu3 — 6ECKUCIOPOAHOE pACHIECTIIEHUE TIIOKO3HI.

buonoruyeckoe okuciieHHe, WK KJIETOYHOE JibIXxaHue. Poib MUTOXOHpHIA B Mpoleccax
OMOJIOTNYECKOT0 OKHCIICHHMS. [Huknnueckue peaKIu. OxucnurenbHoe
dbochopunupoBanue. duepeuss memopannozo epaouenma npomonos. Cunmes AT®: paboma
npomonnou AT®-cunmaswei. llpeumymiectBa a’poOHOro myTd oOMEHa BEIIECTB Iepes
aHa’pOOHBIM. O dexTuBHOCTD SHEPIreTHYECKOro oOMeHa.

Peakuuu matpuynoro cunresa. [IpyHUIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW WHQOpMAIMK. [ eHEeTHYeCKWid KOJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMIIJIEMEHTAPHOCTb,
AHTUIAPAUIETbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue tpancnoptasix PHK B GuocunTese Oenka. YcnoBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbk pubocom B OuocuHTe3e Oenka.



Cogpemennvie npeocmasnenuss 0 cmpoenuu ceHog. Opranuzalus reHoMa y IpoKapuoT 1
JyKapuoT. Perynsmmsi akTUBHOCTH TEHOB Yy Tpokapuor. ['umoreza omepona (P. Kakoo,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpoIieccoB B kieTke. Kierounslii romeocras.

Bupychbl — HeksieTounble (hOpMBI )KU3HU M 00IUratHele napasutbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yuxi J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi uelnoBeKa, JKUBOTHBIX, pactenuii. CIIMA, COVID-19,
COIMAJIbHBIE U MEANUIIMHCKUE TPOOIIEMBI.

Kinerounsnii nuki, ero mepwonasl u perymsus. MaTtepdaza m muto3. OcoOEHHOCTH
polueccoB, nporekatronux B uHTepdase. [logroroska kietku K nenenuto. [Ipecunternueckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK — pernukanus.  [lpunnuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CUHTE3, aHTUIIAPALIEIBHOCTb. MeXaHu3M
pernkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomeps! U Testomepasa. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIl. JMIUIOMIHBIA U ramiouIHbI HaOOpBl XpOMOCOM. ["'oMoIOru4HbIE
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

HGHGHI/IC KIICTKHM — MUTO3. CTaI[I/II/I MHUTO3a U HPOUCXOAAIINC B HHUX IIPOLCCCHI. Turmbr
MHUTO3a. KapI/IOKI/IHGB U IIUTOKUHE3. brojaornueckoe 3Ha4CHNE MUTO34.

PGF}UI?IHI/I?I MUTOTHYCCKOI'O IHWKJIa KIJICTKHU. HporpaMMI/IpyeMaﬂ KJIETOYHass Tuleinp —
alIoIITOo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHATIbHASI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasa knemrka» — 6uoungopmamuieckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

Tema 3. 3aK0OHOMEPHOCTH IreHETHKH

Wcrtopusi craHOBIIEHHST W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponp oTedecTBEeHHbIX YUEHBIX B Pa3BUTUU TeHeTUKU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHE IMOHSATHS U CUMBOJIBL. | OMOJIOTUYHEIE XPOMOCOMBI, AJIJICITIbHBIC
T'CHBI, AJIbTCPHATUBHBIC IIPU3HAKU, ,I[OMI/IHaHTHHﬁ u peHCCCI/IBHHﬁ I[MpU3HAK, TOMO3UI0Ta,
TreTepo3nurora, 4ucrad JIWHUA, FI/I6pI/IJIBI, T'CHOTMHII, (beHOTI/IH. OCHOBHEIE METOJbI T'€CHCTUKH:
FH6pI/II[OJlOFI/I‘{CCKHﬁ, HHTOHOFH‘{CCKI/II‘;I, MOHCKYJISIpHO-FeHCTI/I‘-IeCKI/Iﬁ

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpuioB mepBoro nokojeHus. IIpaBuno nomuHupoBanus. Bropoi 3akoH MeHaens — 3aKkoH
paclieruieHus pu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.



AHanu3upytomiee  ckpeniuBaHue.  [IpoMexXyTO4HBIM ~ XapakTep  HacjledOBaHUS.
Pacniennenue npu3HakoB MU HETIOJIHOM JOMUHUPOBAHUU.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HACJICIOBAHMsI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHMS.

Cuemiennoe HaciieqoBanue npusHakoB. Pa6otsl T. Moprana. CuernieHHOe Hacae10BaHIe
T'CHOB, HAPYIICHUE CIEIUICHUSI MEXIy reHaMH. XpOMOCOMHAs TEOPHS HACJICICTBCHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHM3M OINpPEIENICHUS M0Jia. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIil Mo ['eHeTHueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHOKeCTBEHHbI ajienu3M. B3auMojeicTBue HeaUleNbHBIX TeHOB. KOMIUIIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eHeTM4eCKUii KOHTpOJIb pa3BUTUSA PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3UOJIOrMUECKUX IPOLIECCOB, OBEACHUS M KOTHUTUBHBIX (yHKIMH. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3SIMH — IMapasuT» M «XO35MH — MHKPOOHOMY.
['eneTHuecKkue acreKkThl KOHTPOJISL U U3MEHEHUS! HaceICTBCHHON MH(POPMALUU B MOKOJCHUIX
KJIETOK U OPTaHNU3MOB.

Kapuotun denoseka. MexayHapoaHas mporpaMma HCCIEIOBaHUS T'€HOMa YEJIOBEKA.
MeToibl M3YYCeHUS TEHETUKH YEJIOBEKA: MeHEAIOTHUSCKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ momombio [11P-
aHanu3a. HacineacTBenHble 3a001eBaHms YeoBeKa. [ eHHbIC M1 XpOMOCOMHBIE O0JIC3HH YEIOBEKA.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW T'€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETHMYECKUX 3a00NieBaHUi YeloBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYNbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
MCCJIEIOBAHMM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (hakTOpbl MOBHILIEHHONH YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpenbl. ['eHeTmdeckas MpenpacrnoiokeHHOCTh
YeJI0OBEKA K MATOJIOTUSIM.

JloMecTukanuss M CeJleKUMs. 3apoKICHHE CEJNEeKIMH WM JOMecTHKauuu. YueHue H.
. BaBunoBa o lleHTpax NpoMCXOXJIEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTeHHH M MOpOA >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PAJIOB B HacyeICTBeHHOW u3MeHunBocty H. M. BaBuiosa, ero 3Hauenue st
CEJIEKLIMOHHOM pabOTHI.

Merto bl cenekMoHHOM paboThl. icKycCTBEHHBIH 0TOOp: MacCOBBIM M MHAWBUIYAIbHBIMN.
Otansl KOMOWHAIIMOHHOHN cenekiuu. McmplTaHue Mmpou3BoauTeNel mo moromctBy. Ot6op mo
TEHOTHUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHaIHN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaguanvoHHbId U
XUMUYECKH MyTareHe3 KaK MCTOYHUK MyTallui y KYJIbTYpHBIX (OPM OpPTaHH3MOB.
Hcnonp30BaHre TEHOMHOTO PeaKTUPOBAHUS U MeTOI0B pekoMOnHaHTHBIX JIHK ans nomyyenus
HCXOJHOTO MaTepHalia Jijisl CENEKIUH.



[Tonyyenne monurmaonaoB. BHyTpuBmmoBas ruOpuau3anus. bIU3KOpOICTBEHHOE
CKpeliuBaHue, Win UHOpuauHr. HepoacTBeHHOE CKpelrBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbL Vcmonp3oBanwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3aAIAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CEJEKLMU pPACTeHUH U
YKUBOTHBIX. «3€1EHas peoIoYUsLY.

CoxpaHeHHe U U3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM U UX TUKHUX
poauyeil sl cO3aHusI HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBLIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedo8biX udel U
NnepCcneKmuBHbIX MexHoI02UlI.

OOBeKThl, HCIOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBbIE KYJBTYpBHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
IOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuit cuute3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Cozpanue TEXHOJIOIMM W MHCTPYMEHTOB  LIEJCHANPABICHHOIO M3MEHEHHS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO MOJYYE€HHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIINX
HE BCTpEYarolluecs B Npupoie ONOCUHTETUYECKHE TYTH.

Knerounas unxeHepusi. MeToabl KylIbTyphbl KJIETOK M TKaHEH pacTeHUN U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmosb3oBaHue
rarjiopgoB B CCICKIHUHU paCTeHHﬁ. HOJZylteHMe MOHOKNOHANbHGbIX anmumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 mMeouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexoHcTpyKIus SHIEKIETOK M KIOHHPOBAaHME >UBOTHBIX. MeETOJ TpaHCIUIAaHTAlMU sifep
KIETOK. Texnonocuu 0300po6neHus, KylbmMUusUposanus U MUKPOKIOHANbHO20 PA3MHOICEHUS
CeIbCKOXO3SAUCTBCHHBIX KyJsaenmyp.

XpOMOCOMHas U TeHHasi UHKeHepHsl. FICKyCCTBEHHBIN CUHTE3 IT'eéHa U KOHCTPYHPOBAHHE
pexomOunanTHeIX JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuKeHUsT M NEPCHEKTUBBI
XpPOMOCOMHOW UM TEHHOW WH)XEHEPUH. OKOJIOTHYECKHEe U JTHYECKHE TMPoOIeMbl TEHHOUN
WHXXEHEPUH.

Menauuunckue 6unorexnonoruu. [loctrenomuast udposas meaununa. [ILP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUH aHaIl3 IPOTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
€ro 3/10poBbs. Mcnonap30BaHne CTBOJIOBBIX KJIeTOK. TapreTHast Tepamnus paka. 3D-OnonHxeHepus
JUTsL pa3paboTKH (PyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOIHH, CO3/IaHUSI KOMIJIEKCHBIX
TKaHEell coyeTaHHeM TEXHOJOIMH TpEXMepHOro OMONPHUHTUHIA U ckaddonauHra 1 pereHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CozfaHue BEKTOPHBIX BAKIMH C II€JIbl0 00ecredyeHrs KOMOMHMPOBAHHOM 3aIUTHI OT
B030yauteneit OPBU, ycranoBieHue MOJIEKYISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

INVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI KYPCA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA



JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIOITUMUCS
POTPaMM CPEIHEro 00IIero 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IIPESIMETHEIC.

B cTpykType JMUHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMBbI 110 OMOJIOTUH BBIICICHbI
CIIEAYIOIINE COCTABJIIONIME: OCO3HAHHE OOyUYarOIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJIEHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOIIPENIENICHUIO, HaluYue  MOMUsayuu K 00y4YEeHHIO Ouosnoruu, yeneHanpagieHHoe
paszéumue BHYTPEHHUX yOEXICHUI TMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEH U MCTOPUUECKUX
TPaAULUA pa3BUTUS OHOJIOTMYECKOrO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIUXCS
PYKOBOJICTBOBAThCS B CBOEH J€ATEIIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IPUCYLIUMHU
cucreMe OHOJIOrNYECKOr0 o0pa3oBaHusl, Haluyue npagoco3HaHus FKOJIOrHYECKON
KYJIBTYpPBl, CHOCOOHOCMU CMABUMb 1IN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS IIPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS B CIMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, IPUHATHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT MpOIlECccCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEH MO3WIIMU JIMYHOCTH, MATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
yBaXXEHUsA, OEpeXKHOr0  OTHOWICHHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deaeparuu, Npupoze U OKpyKarolien cpese.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS yUeOHOro npeaMeTa «buoaorusy A0KHbl OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlUi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIupeHue KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

e Cc(hOPMHUPOBAHHOCTh TPAXKITAHCKON TIMO3ZHUIIMM OOYYaroOIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA;

e OCO3HAHUE CBOMX KOHCTUTYLHOHHBIX MpaB M 00s3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBOIIOPAIKA;

e TOTOBHOCTh K COBMECTHOW TBOPUECKON IESATENLHOCTH MPU CO3JAHUH y4EOHBIX
HpOGKTOB, peHIeHI/II/I y‘-Ie6HBIX nu IIO3HABATCJIIBHBIX 3aja4, BBITIOJTHCHUUA
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

e CIOCOOHOCTH OMPENEIsATh COOCTBEHHYIO MO3HUIMIO MO OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

° YMGHI/IG y‘II/ITI)IBaTI) B CBOHUX HeﬁCTBHﬂX HCO6XOI[I/IMOCTI) KOHCprKTI/IBHOFO
B3aMMOJICHCTBUS JIFOICH C Pa3HBIMH YOSKIECHUSMU, KYIbTYPHBIMH IICHHOCTSIMHU U
COIIMAJIbBHBIM ITIOJIOKECHUEM,

e TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS yUEOHBIX,
IIO3HABATCJIBbHBIX M HCCICA0OBATCIIbCKHUX 3a/ay, yBa)KI/ITeJ'H)HOFO OTHOIICHUA K
MHEHHUIO OIMOHEHTOB MPHU OOCYXIEHWU CIOPHBIX BOMPOCOB OHUOJIOTHYECKOTO
COJICPIKAHUS;

e TOTOBHOCTH K TYMAaHHTAPHOU U BOJIOHTEPCKOMN JAESITEIHLHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:



e CchOPMHUPOBAHHOCTh POCCHUUCKOW TPAKTAHCKOW HIACHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HHUS K CBOEMY HapO/ly, YyBCTBA OTBETCTBEHHOCTH Itepea Poaunoii, roproctu
3a CBOM Kpai, cBOXO PomuHy, CBOW f3BIK M KYJIBTYpPY, IIPOLIIOE W HACTOSILEE
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuu;

e [ICHHOCTHOE OTHOLIEHHE K IPHUPOJHOMY HACIEIMI0O M NaMSITHUKAM IPUPOJIBI,
JNOCTHKEHHUSIM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

e CrOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE
OMOJIOTMM, TTOHMMaHUsl 3HaueHUs OWOJIOTMU B MO3HAHUU 3aKOHOB MPUPOBI, B
JKU3HU Y€JI0OBEKA U COBPEMEHHOI'O OOLIECTBA;

e yjeiHas yOeXIEHHOCTb, TOTOBHOCTb K CcHyKeHU0 u 3ammte OteyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .

e OCO3HAHUWE JYXOBHBIX LICHHOCTEN POCCUMUCKOTO HApOa;

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

e CIIOCOOHOCTHh OIICHMBATH CHUTYAIlMI0O ¥ TPHHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

e OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUYMBOTO OYAYIIEro;

e OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTEINISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LEHHOCTEM CEMEWHOW JKU3HHU B COOTBETCTBHM C
TpaauuusiMu HapoJ10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

e OCTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYas OSCTETUKY OBbITAa, HAY4YHOTO U
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHIA;

e IIOHMMaHWE HMOLMOHAIBHOIO BO3IEUCTBUS )KUBOU MPUPOJIBI U €€ LICHHOCTH;

e TOTOBHOCTb K CaMOBBIPDAJKECHHMIO B Pa3HbIX BHMJIAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBJIATH KA4ECTBA TBOPYECKOM JINYHOCTH;

5) puzuueckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS H
IMOLMOHAJIBLHOIO 0JIArONMOTyYHs:

e TIOHMMaHHE U peau3alys 3I0poBOro U OezomacHoro o0Opasza *KHU3HH (3710pOBOE
NUTaHUE, COOJIOJEHHE TUIMEHWYECKMX NpPaBWJI U HOpPM, cOallaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTHbIXa, peryispHas (u3nueckas aKTHUBHOCTB), OEpekKHOro,
OTBETCTBEHHOI'0 M KOMIETEHTHOI'O OTHOIIEHUS! K COOCTBEHHOMY (hprU3HuecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

e TIOHMMaHHE IIEHHOCTHU MPAaBUJ UHAMBUIYATbHOTO U KOJUIEKTUBHOIO 0€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

e OCO3HaHHWE IMIOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (yIMOTpeOIeHUS
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

6) TPy/10BOr0 BOCIIMTAHUS:

e TOTOBHOCTH K TPY/y, OCO3HaHHE IICHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

e TOTOBHOCTh K aKTHBHOHM JESATEIHHOCTH TEXHOJIOTUUYECKOM W COIHAIILHOU
HAMpPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, TIAHUPOBATh U CAMOCTOSITEIILHO
BBINOJIHATH TaKYIO €SI TEIbHOCTD;



e HHTEpPEC K pa3IuyHbIM cdepaMm MNpoPecCHOHANBHON AESITeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccudn W peaTu30BHIBATH
COOCTBEHHBIC KMU3HECHHBIC TUTAHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K 0O0Opa30BaHMIO U caMO00Opa30BaHUIO Ha MPOTSHKEHUU
BCEM KU3HU;

7) IKOJOI'H4€CKOro BoCrimTaHus :

e DJKOJIOTUYECKHU LIEIecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

e TIOBBIIICHUE YPOBHS  OSKOJOTUYECKOW KYJIBTYphl: MPUOOPETEHHE  ONBITA
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM WX BO3MOMKHBIX MOCIEACTBHMA IS
OKpY>Karollen CpeJibl;

e OCO3HAaHHE [JIOOANBHOTO XapakTepa OHKOJIOIMYECKHUX MpolieM M MyTed ux

peLIeHHUS;
e CIIOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble MPU U3yYECHUU OUOJIOTMU 3HAHUS U
YMEHHSI  NPU  pEHICHWH  [po0JieM,  CBSI3aHHBIX C  palMOHAIHHBIM

IPUPOJIONIOIB30BaHUEM  (COOJIIOACHHE  MpaBWJl  IOBEJAEHHUS B  IPUPOJE,
HaIlpaBJICHHBIX Ha COXPAHEHHUE PABHOBECHS B JKOCUCTEMAX, OXpaHy BHUIOB,
IKOCHCTeM, OHoCchepbl);

e AKTHBHOE HENPUATHE NECHUCTBUW, NPUHOCSIIMX BPEA OKPYKAKOUIEH HPUPOAHOU
cpezne, yMeHHe IPOTHO3UPOBaTh HEOIAronpHusITHBIE SKOJOTMUECKUE MOCIEICTBUS
MpEANPUHUMAEMBIX JEHUCTBUN U IIPENOTBpALIaTh UX;

e HAIMYME Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYPHI,
OIbITa JIEATEIIbHOCTH JKOJIOTUYECKOU HaIlpaBIICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCsSI MU B IIO3HABATEJIbHOM, KOMMYHMKAaTUBHOW U COLIMAIBbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM IEATEIIBHOCTU YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMSI:

e CcpOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KyJIbTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

e COBEpPILIECHCTBOBAaHUE S3BIKOBOM M YHUTATEIbCKOM KyIbTypbl KaK CpeACTBa
B3aMMOJICHCTBUS MEKIY JHOJbMU U ITO3HAHUS MUPA;

e TMOHMMaHWe crneuupukd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poiau B
(OpMUPOBAHUM PALMOHAILHOTO HAYYHOTO MBILUICHUS, CO3JaHUHU LEIOCTHOTO
IpEeJCTaBIeHU 00 OKpYXKarollleM MHpe KaK O €IMHCTBE HMPUPOIbI, YEOBEKAa U
oOmiecTBa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM W pEeLIeHUH IMpoOsieM
COXPAHEHHUs IPUPOJHOTO PAaBHOBECHS;

e YOEKIEHHOCTh B 3HAYUMOCTH OMOJOTMM [UIsI COBPEMEHHON IMBHJIM3ALINU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3/laHHE MEepPCHEeKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl  Pa3BUTHS
YeJI0BEYEeCTBA, IOUCKA MyTel BBIX0JA U3 II00ATbHBIX SKOJIOTHYECKUX MPoOIeM 1
o0ecrieyeHrs mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIbHOMY
WCIOJIb30BAHUIO MPUPOJHBIX PECYpPCOB U (OPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB
KHU3HU;

e 3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOOTMUECKUX 3HAHMM B LIEJSX MMOBBILICHUS
o0mmeil KyabTypbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHATBHOM TPaAMOTHOCTH OO0YdYarolIuXxcs, GOpMHUpPYEMOW IpH H3YYEHUHU
Omooruu;



e IIOHMMaHUE CYIIHOCTH METOJOB IIO3HAHUsA, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAHUS JUIs aHalu3a u
OOBSICHEHUS SIBIICHUH OKPY)KAIOLIET0 MUPA U MPOUCXOISAIINX B HEM M3MEHEHHH,
yMEHHUE Jienarth OOOCHOBAHHBIE 3aKJIOYEHHsS HAa OCHOBE HayuyHbIX (DAKTOB U
MMEIOIIMXCS JaHHBIX € LEJbIO ITOIYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

e CHOCOOHOCTb CaMOCTOSTENIBHO MCIIOJb30BaTh OWOJOTMYECKUE 3HAHMUA Ul
pereHust MpoOJieM B pealibHbIX KU3HEHHBIX CHUTYallUsX;

e OCO3HAaHUE LEHHOCTU HAYYHOH JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD HHIUBUYAJIbHO U B IPYIIIE;

e TOTOBHOCTb U CIIOCOOHOCTb K HEIIPEPBIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHMIO,
K AaKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAHUH MO OHOJOTMUM B COOTBETCTBUM C
AKHU3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yueOHOTro npeameTa «bronorusy» BKIIOYaroT:
3HaYMMBbIe I (POPMUPOBAHHUS MUPOBO33PEHUS 00YJAIONINXCS MEKAUCIUTUINHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIE TOHATHS, OTPaKaIOIINE LIeIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieu(UKy METOI0B TIO3HAHUS, HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHHE, NPOLIECC, CUCTEMA, HAYUHBIH (aKT, IPUHLIUI, TUII0Te3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCClIeJOBaHNE, HAOII0JCHUE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTue); yHUBEpCAbHbIE
yueOHble JieiicTBUS (103HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHbIE), 00ECIIEUNBAIOIIIE
¢dopmupoBaHne QYHKIIMOHATBHON IPAMOTHOCTH M COIIMATIBHON KOMIETSHIIUN 00YYaIOIINXCS;
CHOCOOHOCTh 00YYaIOLIUXCS UCII0JIb30BAaTh OCBOEHHBIE MEXKAUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCaJIbHbIE yUeOHbIE AEUCTBUS B 1I03HABATEIBHON U
COLIMAJIbHON IIPAKTHKE.

B pesynbrare nzydenus OHOJIOTUN HA YPOBHE CPETHET0 00IIero oopazoBanus y 00ydaromerocs
OyayT chopMupoOBaHbBI TO3HABATEIILHBIC YHUBEPCAIBHBIC YUeOHbIC ICHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEpCAJIbHbIE YUeOHbIe NEHCTBUS, PErYISITUBHbIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MCTaHpe,I[MeTHHe PE3YyIbTaTbhl OCBOCHHUA HPOTpaAMMBI CPECAHECTO O6H.I€FO 06pa3OBaHI/I$I
JOJIKHBI OTpaXaTh:

OByaieHne YHMBEPCAJILHBIMH YU4€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:
1) 6a3oBble JJOrMYeCKHUe TeHCTBHUS:

e  CaMOCTOATENIbHO (OPMYJIMPOBATH U AKTYyaU3UPOBATh MpOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

e  HCHOJB30BATh MIPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHMs, KJIacCU(PUKaluu, 0000IIeHNUs1), pacKpbIBaTh CMBbICI
OMOJIOTMYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE MPU3HAKHU, YCTaHABIUBAThH
CBSI3M C APYTUMU HNOHSTUSIMHU);

e  OIIPENENATH UENHN IeATENbHOCTH, 33/1aBas IApaMETPhl U KPUTEPUN UX JOCTUKEHMUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MOCTaBICHHBIMU LIETSMU;

e HCHOJB30BATh OMOJOTHMYECKHE MOHATUS JUId OObACHEHHsS (AKTOB U SBICHUU
YKUBOW NIPUPOBL;

e CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHAYKTUBHBIE, NETyKTUBHBIE, 10 AaHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B pPAacCMaTPUBAEMBIX SIBJICHHSIX,
(bopMyIMpPOBATH BBIBOABI M 3aKIIFOUCHHUS;



e [IPUMEHATH CXEMHO-MOJENbHBIE CPEICTBA JUIsl NPEACTABJICHUS CYILECTBEHHBIX
CBSA3€ M OTHOUICHMH B H3y4aeMbIX OHOJIOTMYECKHX OO0BEKTaX, a TaKxKe
MPOTHBOPEUUI PAa3HOrO poOJa, BBISIBICHHBIX B PA3IUYHBIX HH()OPMAIIMOHHBIX
HMCTOYHMKAX;

e pa3pabarbiBaTh IUIAH pEUICHHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B JESATEIIBHOCTb, OLIEHUBAThb COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKHU MTOCIEICTBUI AESATEIbHOCTH;

e KOOPAMHUPOBATH U BBIIOJHATH Pa0OTY B YCIOBUSX PEaIbHOI0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

e pa3BUBaTh KPEaTUBHOE MBIIIEHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeliCTBHUS:

e BJAQJICTh HABBIKAMH Y4eOHO-MCCIIETIOBATEIBCKOW W TPOEKTHOH JesATeNbHOCTH,
HaBbIKAMHU  pa3pelieHuss Mpo0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY IIOUCKY MCTOAOB PCIHICHUA NPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS,

° HCII0JIB30BATh PAa3JIMYHBIC BUABI ACATCIIBHOCTHU 11O ITOJIYUYCHUIO HOBOI'O 3HAaHUA, €T0
UHTEpIIpETAINH, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYAIHsIX, B TOM
YHUCJIC ITPpHU CO3JJaHUN y‘Ie6HI)IX N COMAJIBHBIX ITPOCKTOB,

e (opMupOBaTH HAyUYHBIM THUIl MBIIUICHUS, BIAAETh HAYYHOW TEPMHHOJIOTHEH,
KIIFOUEBBIMU IMTOHATHUAMU U METOAaMU,

e craBuTh U (opMynaHpoBaTh COOCTBEHHBIE 3alayd B  00pa30BaTEIbHOM
ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYALUAX

e  BBIABIATH IPUYNHHO-CIIECCTBEHHBIC CBSI3U M aKTYaJIU3UPOBATH 3a/1a4y, BHIJIBUTATh
TUIIOTE3Y ec peuieHusd, HAXOJAUTb AapryMCHTBI [Jid [J0Ka3aTCJIbCTBA CBOHX
YTBEPXKICHUIA, 3a]JaBaTh MApaMETPhl U KPUTEPHUH PEILICHUS;

° AHAJIM3UPOBATDH MOJIYYCHHBIC B XOJAC PCIICHHA 3aJadur PE3YyJIbTAaThbl, KPUTHUYCCKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

e OCYIIECTBISITH IIEJICHANPABICHHBI TOMCK TMEpeHoca CPeICTB M CIOCOO0B
NeNCcTBUS B MPO(HECCUOHATBHYIO CPEY;

e yMETh MEPEHOCUTh 3HAaHUS B TO3HABATEIBHYID U TPAKTHUYECKYIO O0IacTH
KHU3HEACATCIIbHOCTH,

e YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JIacTel;

o BBIJIBUT'aTh HOBBIC UJICH, TPCJIaratb OpUIriHaJIbHBIC ITOAXO/IbI U PCIICHW S, CTABUTH
poOJIeMBI 1 33741, JOIMYCKAIOIIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nundopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMaluu (TekcTe yueOHOro mocoous,
HAYYHO-TIOMYJISIPHOW ~ JIUTEepaTrype, OMOJIOTHYECKHX CJIOBapsX M  CHPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHEeTe), aHamu3upoBaTh MHPOPMALIMIO Pa3TUIHBIX
BUZOB U (OpPM TpEACTaBICHUS, KPUTHYECKH OLIEHUBaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

(dopMynHupoBaTh 3amMpockl U NPUMEHATh PA3JIMYHbIE METOJbl NMPU TMOUCKE U OTOOpe
Ouosornuecko nHpopMaIuu, He0OXOTUMOH JIJTsI BHITIOJTHEHHS YIEOHBIX 3a/1a4;
nproOpeTaTh OMBIT MCIOIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEpUIEHCTBOBATH KYJbTYpPY aKTUBHOI'O HCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy IMpeacTaBIeHHs] OHOJIOTMUYECKOM
uH(popmManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTroe);



e HCIOJNIB30BaTh HAy4YHBIA S3BIK B KA4eCTBE CpEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaNUel: TPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTHYeCKUe 3HaKh W
CUMBOJIBI, (hOpMYITBI, a00peBHATYpPY, HOMEHKIIATYPY, HCIIOIB30BaTh U IPeOOPA30BLIBATH
3HAKOBO-CUMBOJIMUECKUE CPEIICTBA HATIISTHOCTH;

e BIQJCTh HABBIKAMH pPACIO3HABAHWS W 3aIIUThl WHpOpMammu, WHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbLHLIMH KOMMYHHUKATHBHBIMH AeCTBHSIMH:
1) oomenne:

e OCYILECTBJIATh KOMMYHHUKAIMU BO BCeX cdepax >KU3HU, aKTUBHO y4yacTBOBATh B
JIMaJIore MM JUCKYCCHU IO CYILECTBY OOCYKAaeMoi TeMbl (yMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJIECHUS OTHOCHUTEIIHO BBITIOJIHEHUS MpeasiaracMoin
3aJ]au, YYUTBIBATH MHTEPECHl U COTIACOBAHHOCTb MO3ULMHA JPYTUX Y4aCTHUKOB
JaJIora WM TUCKYCCHH);

e pacro3HaBaTb HeBepOalibHblE CpeACTBAa OOIUEHUs, IOHMMAaTh 3HAYCHHE
COIMAIIBHBIX 3HAKOB, IMPEINOCHUIOK BO3HMKHOBEHHSI KOH(M)IMKTHBIX CHUTYAIlHi,
YMETh CMAT4aTh KOH(DIUKTHI U BECTH EPETOBOPHI;

e BIAJETh PA3JIMYHBIMH CIIOCOOAMH OOLICHHS W B3aUMOJICHCTBHSA, ITOHUMATh
HaMepeHMsl JPYTuX JI0/IeH, POSBIATh YBAKUTEIbHOE OTHOLIECHUE K COOECEHUKY
U B KOPPEKTHOW (hopme (popMyTupoBaTh CBOM BO3PAKEHHS,

e pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHaAA N1eATCJIbHOCTD:

e T[OHMMATh M WCIOJH30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHIWBUIYaTbHOU
paboTHI pH peleHur OUOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXO0IUMOCTh
MIPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJICHCTBUS IIPH PEIICHUN YIeOHOM 3a1a4u;

e BBIOMpPATH TEMATUKY U METOJIbI COBMECTHBIX IEUCTBUH C YIETOM OOIINX HHTEPECOB
¥ BO3MOYKHOCTEH KaXKJIOTO YJICHA KOJUICKTHBA,

e MPUHUMATH LIETH COBMECTHOM NEATEIbHOCTH, OPTaHU30BhIBATh U KOOPAUHUPOBATH
JCHCTBUS IO €€ JOCTHKCHHIO: COCTABIIATh IUIAH JCHCTBHH, paclpeesTh POIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXIaTh Pe3yabTaThl COBMECTHOM pabOTHI;

e OIICHWBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO yYaCTHUKA KOMaHJBI B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e TMpejJiaraTh HOBBIE TIPOCKTHI, OICHWUBATh WJACH C T[O3WIUA HOBU3HBI,
OPUTHHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

e  OCYIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE MOBEACHHUE B PA3JIMYHBIX CUTYAITUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOPAXKEHHE, OBITh MHUITHATHBHBIM.

OBJ1aleHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU
1) camoopraHu3anus:

e  WCIOJIb30BATh OMOJOTHYECKHE 3HAHUS ISl BBISIBIICHUS TTPOOJIEM U MX PEIICHUS B
KU3HEHHBIX U YYECOHBIX CUTYyAIUsX;

e BBIOMpPATH HA OCHOBE OMOJOTUYECKHIX 3HAHUH 1I€TIEBBIC M CMBICIIOBBIE YCTAHOBKH B
CBOUX JEHUCTBUSAX M TOCTYNKAaxX IO OTHOLICHUIO K KUBOM MTPHUPOJZIE, CBOEMY
37I0POBBIO U 3JI0POBBI0 OKPYKAIOIINX;



e  CaMOCTOSITEJILHO OCYIIECTBJIATH IIO3HABATENBHYIO JESTEIbHOCTh, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIC 3a/1aUul B 00pa30BaTeIbLHOM
NESITeTbHOCTH U )KU3HEHHBIX CUTYAIHIX;

e CaMOCTOATEIBHO COCTABJIATH IUIAH PEUICHHUS MPOOJIEMBbI ¢ Y4ETOM HMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEITOUTEHUI;

e J1aBaTh OLICHKY HOBBIM CUTYaIIUsM;

e  pacHIMpATH paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUN;

e JleJaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

e OLIGHUBATH MPUOOPETEHHBIN OIBIT;

e cnocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKON SPYIUIUHN B Pa3HBIX
o0JacTax 3HaHUH, MOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

e JaBaThb OILICHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

e BJAJICTh HABBIKAMH ITO3HABATEIHHON pEe(IEKCHHM KaK OCO3HAHHUSI COBEPIIACMbIX
JNEUCTBUM M MBICIHUTENbHBIX IPOLIECCOB, MX PE3YJIbTaTOB M OCHOBAHUMU,
WCTOJB30BaTh TPUEMBI pedIeKCHU ISl OLEHKH CHUTYyallH, BbIOOpa BEPHOTO
peuieHus;

e YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKCHUIO;

e IIPUHUMATb MOTHBBI W AapPryMEHTBHl JAPYIMX IIPU aHAIU3€ pPE3yJbTaToOB
NEeATEIbHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

e IIPUHUMAThH ceOsl, HOHUMAsi CBOM HEAOCTATKU U JIOCTOMHCTBA;

e IIPpUHMMATh MOTHBBl M AapPryMEHTBl JPYIHX IIPU aHAJu3€ pPeE3yJIbTATOB
NEeATEIbHOCTH;

e IPU3HABATbH CBOE MPABO U MPABO JPYIHX Ha OLIHOKH;

e pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3ULUH JPYroro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

e IlpeamerHble  pe3yibTaThl  OCBOCHHS  COAEpkKaHMS ~ y4eOHOTO  Kypca
OpPUEHTUPOBAHBI Ha obecrnieueHune npoUIBLHOTO
oOyuenust oOyvaroruxcst ononorud. OHM  BKIIOYAIOT: crienuuueckue  Jyist
OMOJIOTMM Hay4YHblEe 3HAHHUS, YMEHHS M CIOCOOBI JEHCTBHI IO OCBOEHHIO,
WHTEPIIPETAIMHA ¥ TPEOOPA30BAHUIO 3HAHWH, BUJIBI JACSITSILHOCTH TI0 ITOJTYICHHIO
HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3NUYHBIX YUEOHBIX, a TAaKXKE B PEaTbHBIX
KU3HEHHBIX CUTYaI[UsX.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro Kypca B 11 kzacce nOMKHBI OTpaXkaTh:

e CcOpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHUM E€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, B IO3HAHUU
3aKOHOB MPHUPOJIBI U PEIICHUH NMPOOJIEM PALMOHAIBHOTO MPUPOIOIOIb30BaHUS, O
BKJIaJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

e BJAJEHUE  CcHCTEMOW  OHOJOTMYECKHMX  3HAHMH,  KOTOpas  BKIJIIOYAET:
OCHOBOTMOJIararoume OHOJOTHYECKHe TEPMUHBI M TMOHATUSA (KH3Hb, KIIETKA,



OpraHm3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyYJSAIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYHUBOCTh, POCT M pa3BUTHUE), OMOJIOTHYECKHE TEOpUU
(xnerounas reopus T. lIBanna, M. [llneiinena, P. Bupxosa, xpomocomHas Teopust
HacneactBeHHOCTH T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  MPOUCXOKICHHUS  KYJIbTYpHBIX  PACTCHHIA),  3aKOHBI
(emnHOOOpPAa3Usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIICHHsI, YACTOThI raMer,
HE3aBUCUMOro  HacienoBanus [ Menzaensa, TOMOJIOIrMYECKHX  psAIOB B
HAaCJIEeICTBEHHOU U3MEHYNBOCTHU H. . BaBunoga), TIPUHITUTIBI
(KOMIJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAaMU HAy4YHOTO TIO3HAHMS, HCIONb3yeMbIX B
OMOJIOTMYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEPEHHUE,
HaOII0ICHUE, YKCIIEPUMEHT);

YMEHHUE BBIIETATh CYIIECTBEHHBIC IMPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT M
9yKapuoT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, PACTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTAHOB H CUCTEM
OpraHOB pPAacTEHUH, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEIEATEIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTeHHH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKUX
MpoIeccoB: 0OMeHa BemiecTB (MeTaboJM3M), MPEBpaIEHUs SHEPTHUH, OPOKCHUS,
aBTOTPO(HOTO U reTepOTPOPHOrO THUIIOB MUTAHMS, (POTOCHHTE3a M XEMOCUHTE3a,
MHUTO3a, Meil03a, raMeToreHe3a, ’MOpUOreHe3a, MoCTIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUSI,  WHIUBUIYAIBHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBUS T€HOB, IeTEPO3UCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIIUBaTh B3aUMOCBS3M MEXKIYy OpPraHOMIaMu KIETKH U HX
GYHKIUSAMU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH U uX (QYHKIUSAMH, MEXIY
opraHaMM M CHUCTEMaMHM OpPTraHOB Y PAaCTCHMM, >KMBOTHBIX M YEJIOBEKa U MX
GYHKIUSAMU, MEXKIY CHCTEMaMH OpPraHOB U UX (PYHKIMSIMH, MEXAY ATaraMmu
oOMeHa BEIIeCTB, dTallaMH KJIETOYHOTO IIMKJIA U )KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
JTanamMu SMOPHOHAIBHOTO Pa3BUTHUS, TEHOTHUNOM U (DEHOTHIOM, (HEHOTHUIIOM U
(dbakTopaMu cpelibl OOMTAHNUS,

YMEHHE BBISBIATh OTIUYMUTEIbHBIC MPHU3HAKUA KUBBIX CHUCTEM, B TOM YHCIE
pacTeHUH, )KUBOTHBIX U YETIOBEKA;

YMEHHE UCIOJb30BaTh  COOTBETCTBYIOIIUE  ApPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JJOKA3aTeNbCTBA POJACTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII;

yMEHHE pemniaTh OWOJIOTMUECKHE 3aJ1ayH, BBISBISATH MPUYUHHO-CIIC/ICTBEHHBIC
CBSI3HM MEXKTy UCCIIEyEeMbIMHI OHOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHHUSIMH, 1eTIaTh
BBIBOJIBI U TTIPOTHO3BI HA OCHOBAHHH TOJYYE€HHBIX PE3YIbTaTOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIC U MPaKTUUECKUEe PadOThI, COOMI0IATh MpaBUia
pu paboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATH TUIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTATBHBIMU CPEJICTBAMH,
dbopMynupys Lenb WCCIEeOBaHUS, aHAIU3UPOBATh MOJYYEHHbIE PE3YIbTaThl U
JIeNaTh BBIBO/IBI,

yMEHHE YYacTBOBaTh B Y4eOHO-MCCIIEIOBATEIbCKOM paboTe 1o OHOJIOTHH,
9KOJIOTMHM U MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOIBHBIX HAayYHBIX OOIIECTB, H
NyOJWYHO  TPEACTABIATH  TOJYYCHHBIE  PE3yJbTaThl HA  YYEHHUYECKHUX
KOH(EepeHIHSIX;

yYMEHHUE OIIEHWBATh 3THYECKHE aCTIEKThl COBPEMEHHBIX MCCJIEIOBAHUI B 00JacTH
OMOJOTMM W MEAUIMHBI (KJIOHUPOBAaHUE, HUCKYCCTBEHHOE OIUIOJIOTBOpPEHUE,
HaIpaBJIEHHOE U3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTraHU3MOB);
YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOpP Oyaymiei mpodeccuoHanbHON
NeSITeIbHOCTH B 00JacTh OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIYOIsATh O3HABATEIbHBII



UHTEpPEC, HAIPaBJICHHBIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH podeccuu u
IIPOIOJDKCHHE
npo(eCCHOHATBHOIO U BBICHIEr0 00pa30BaHHUs.

TEMATHUYECKOE INTAHNPOBAHHE

OMOJIOTUYECKOTO  00pa3oBaHUs B

opraHu3anusax

CpeIHero

paszen

Koi-Bo
JacoB

DOLIP

1 | Beegenne B reHeTwky o |1
IUTOJIOTHIO

https://resh.edu.ru/

https://2.shkolkovo.online/catalog?Subjectld=12

2 | Huronorus

HayKa

ol9

https://studarium.ru/subject/biology

https://usma.ru/biblioteka/

KIIETKE
3 | 3akOHOMEpPHOCTH reHeTuku | 18
4 | B3aumoneiicTBue 6

HCAJICIIbHBIX I'CHOB

I[TOYPOYHOE ITNTAHMPOBAHUNE

Tema 1. BBegenue

https://resh.edu.ru/

https://2.shkolkovo.online/ca

talog?Subjectld=12

https://studarium.ru/subject/b

iology
https://usma.ru/biblioteka/

https://resh.edu.ru/

https://2.shkolkovo.online/ca

talog?Subjectld=12

https://studarium.ru/subject/b

iology
https://usma.ru/biblioteka/

1 | BBezneHue B reHETUKY U I'enetnka — 3HaTh 3HAUCHUE
IIUTOJIOTHIO HayKa o TCHETHKH U
3aKOHOMEPHOCT  [{UTOJIOTUHU JAJISt
X (bopmupoBaHus
Haclle/IoBaHMsl.  [HAy4HOH
Huronorus — KapTUHBI MUpPa
HayKa O KJIETKe.
Tema 2. llutonorusi — HayKa 0 KJIeTKe
2 | JHK u PHK Ocobennoctu  [YMmeThb Pem
CTPOCHUS MPUMEHSTh HA  [eHU
JIHK u PHK. [IpaKTHUKE e
Hyxneotun TEOpEeTUYECKH  Baja
e 3HaHUS. .
3HaTh
MPUHIUI
KOMILJIEMEHTA
[PHOCTH U
MPaBUIIO
Yarpadda
3 | buocuHTE3 Oenka: Oransl 3HaTh npuHUMI [PerieH
TPaHCKPHILIUS O6uocuHTe3a: KOMILJIEMEHTapH [1e
TPAHCKPUIIHA U |OCTH U TIPAaBWJIO 3ajad.
TpaHCIALUS. Yarpadda
[Tpoueccsl,
MIPOUCXOJIAIINE

Ha 3THX dOTallax



https://resh.edu.ru/
https://2.shkolkovo.online/catalog?SubjectId=12
https://studarium.ru/subject/biology
https://usma.ru/biblioteka/
https://resh.edu.ru/
https://2.shkolkovo.online/catalog?SubjectId=12
https://2.shkolkovo.online/catalog?SubjectId=12
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https://usma.ru/biblioteka/

4 | ouocuHTE3 OEIIKa: [Tpomeccsl, YMeTh Pemren
TPaHCIALUS MPOUCXOJISIINE [IPUMEHATh HA  [HE
Ha 3THX JTanax [[IPaKTHKE 3anad.
TEOpPETUYECKHE
BHAHUS
5 | buocuHTe3 Oenka: [Ipoueccsl, 'YMeThb Pemen
peleHue 3aaa4 MPOUCXOJSIINE [IPUMEHATh HA  [He
Ha 3TUX dTanax [IPaKTHKe 3agad.
TEOPETUUECKHE
BHAHUS
6 | mpaBuno Yarpadda Ocobennoctu | YMeTh Permen
TIPUHIIHAIIA MPUMEHSTHh HA  [H€
KOMIUJIEMEHTApH [IPAKTHKE 3azad.
OCTH TEOpPETUYECKHE
BHaHUS. Y METh
pemarhb 3a1auu.
7 | Muros. @opmynsl 1 Oranel MUTO3a, [3HATH GopMynbl [Perien
ITaIbI peTuTuKaIys, YMmeTb ue
npodasa, MPUMEHSTh HA  3ajad.
Metadasa, [PaKTUKE
Tenogasa, TEOPETUYECKHE
aHadasza 3HAHUSA. Y METh
pemaTh 3a1aun
8 | Muto3. Pemenue 3anau Pemenne 3Hath popmyibl [Pemen
3a/laHui U3 YMmeTh ue
COOpHUKOB NPUMEHSTh HA  [3a]1aY.
EI'D, untepHer- |[mpakTuke
pecypcos TEOPETHYECKHE
3HaHUs Y METh
pemarp 3a1a4n
9 | Meiio3. hopmyinsl 1 Ortansl Melo3a, [3HaTh popmyiibl [Perien
ITaITbI peTuTuKaIs, YMeTh ue
npodasa, MPUMEHSTh HA  3ajad.
Metadasa, MpaKTHKE
Tenodasa, TEOpeTUYECKHE
aHagaza 3HaHUS. Y METh
elIaTh 3aJa4u
10 | Meiio3. Pemenne 3amau Pemenne 3Hath popmynsl [Perien
3aJaHuN U3 YMeTb He
COOpHUKOB MPUMEHSTh HA  [3aJad.
EI'D, nHTEpHET- [paKTHKE
pecypcos TEOPETHYECKHE
3HaHUs. Y METh
pemarp 3a1a4n
Tema 3. 3aKOHOMEPHOCTH FeHETHKH
11 1 1 2 3aK0oHBI 3HaTh popmyibl [Peren
3aKOHOMEPHOCTH Menzens (3akoH [YMeTh ne https://resh.edu.ru/
HACJICIOBAHUS IPU ennHooOpasusi  [mpuMeHsTh Ha  Banmad. Nttps://2.shkolkovo.online/ca
MOHOTHOPHIHOM THOPH/IOB U [paKTHUKE talog?Subjectld=12
CKPELIMBaHUH. 3aKOH TEOpeTUYECKHE



https://resh.edu.ru/
https://2.shkolkovo.online/catalog?SubjectId=12
https://2.shkolkovo.online/catalog?SubjectId=12

pacuieIuicHusT  BHAHHSA. YMETh https://studarium.ru/subject/b
MIPU3HAKOB). elraTh 3aJa4n iology
12 | Pemrenue 3amaq Ha 1 u 2 3aKoHBI 3uath hopmyisl [Pemen ttps://usma.ru/biblioteka/
MOHOTMOpHUIHOE Menpens (3akoH [YMeETb ue
CKpeIlIUBaHKe eAuHooOpa3usi  |[IpUMEHSTh Ha  [3ajay
ruOpua0B U [IPaKTUKE
3aKOH TEOPETUUECKHE
paclieIUIeHUs  [3HaHUs. Y METh
MIPU3HAKOB). penaTth 3a1aun
13 | 3akoHOMEpHOCTH TIPU 3 3aKoH 3uate popmyisl (Tect
JTUTHOPUTHOM Mennens ( YMeTh
CKpEIIUBAaHUH. 3aKOH MPUMEHSTH Ha
HE3aBHCHUMOIO  [IPAaKTHKE
HACJIEIOBaHUsl  [TEOPETUUYECKUE
MIPU3HAKOB) BHAHUA. Y METh
pelaTh 3a1a4u
14 | JuruGpunHoe Pewenue 3uath Gpopmynsl [Perien
CKPCILMBAHUE: PEIICHUE 3a1aHUM U3 'YMeTb ue
3a/1a4 (06a30BbIi COOpPHUKOB MPUMEHATh Ha  [3aj1ad.
YpOBEHB) EI'D, untepHer [OpakTHKe
-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
pemaTh 3a1aun
15 | AurubGpunxoe Pemenue 3Hath popmyibl [Pemen
CKpEIIMBaHUE: PEIICHUE 3a/laHui U3 YMmeTh ue
3a1a4y COOpPHHUKOB MPUMEHSTh HA  3ajau.
EI'D, unTepHer |mpakTuke
-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
pemaTth 3a1a4un
16 | JuruGpunHoe Pewenue 3Hath popmynsl [Perien
CKPEILMBAHUE: PEIICHUE 3alaHUM U3 'YMeTb ue
3a1a4d yposHsa EI'D COOpHUKOB MPUMEHSTh HA  [3aj]ad.
EI'D, untepHer [OpakTHKe
-pecypcoB TEOPETUYECKHE
3HaHUS. Y METh
emaTh 3aJ1aun
17 | duruGpuanoe Pemenue 3HaTh opMyIsl |PerieH
CKpelBaHMe: PeLIeHNe 3aJJaHui U3 YMmeThb ue
3a/1a4 (MOBBILICHHBIN COOpPHHUKOB [IPUMEHATh HA  [3a/1a4.
YPOBEHB) EI'D, nHTEpHET [paKTHKE
-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
penaTth 3a1a4un
18 | . MaremaTu4eckue 3uath Gopmynsl [Tect
3aKOHOMEPHOCTH [Tonurubpuanoe [Ymerb
HaCJIeI0BaHMs MIPU CKpELIMBaHUE — [IPUMEHSTH Ha
MOJTUTHOPUTHOM CKpEUIMBaHUE  [IPAKTHUKE
CKpEeLIMBaHUU IPU HATMYUN TEOpeTUYECKHE
HECKOJIBKUX BHaHUS. YMeETb

MPU3HAKOB, €T0
0COOEHHOCTH.

[peIaTh 3aJa4n



https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://usma.ru/biblioteka/

19 | IMomuruGpumaoE Pemenne 3HaTh hopMysl |PerieH
CKPEILLMBAHUE: PEIICHUE 3alaHu U3 'YMeThb ue
3a1au COOPHHUKOB MPUMEHSTh Ha  3a]a4

EI'D, uHTEepHET [paKTHKE

-pecypcoB TEOPETUUECKHE
3HaHUs. Y METh
penaTth 3a1aun

20 | [Momurubpuanoe Pemenue 3Hath popmyibl [Peren
CKpEeIlIMBaHUE: PEIICHUE 3a/laHui U3 YMmeTh ue
3a/1a4(TIOBBIILIEHHBIN cOOpHUKOB [PUMEHSTh Ha  3a]a4
YPOBECHb) EI'D, untepHer [pakTuke

-pecypcoB TEOPETUYECKHE
BHaHUS. Y METh
pelaTh 3a1a4u

21 | 3aKkOHOMEpPHOCTH 3aKOHOMEpPHOCT (3HaTh TEOpHIO U |PerieH
CLICIUIEHHOT O U CLEIUIEHHOTO  [IPUHLIUIIBI. ne
HACJICIOBAHMS. HACJIeIOBaHMsI, 3asad.

3aKkoHbl Tomaca
Moprana.
Kpoccunrosep,
KpoccoBepnsie
"
HEKPOCCOBEPHBI
€ raMeThl

22 | CueruieHHOe Pewenue 3uath popmynsl [Perien
HACJIEJOBAHUE: PEUICHUE 3aJjaHui U3 'YmeTh 1508
3a/1a4 (0a30BBIiA COOpPHUKOB MPUMEHSATh Ha  [3a/1ad.
YpOBEHB) EI'D, unTepHer [OpakTHKE

-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
emIaTh 3a7a4u

23 | CueruteHHOE Permenne 3HaTh GopmyIbl [Pemen
HacJIEJOBaHNE: PEIICHNE 3a/laHui U3 YMmeTh ue
3azad. COOpPHHUKOB MPUMEHSTh Ha  3aJa4

EI'D, nHTEpHET [paKTHKE

-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
pemaTth 3aJa4un

24 | CueruieHHOE Pewenue 3Hath popmynsl [Perien
HACJIEJOBAHUE: PEUICHUE 3aJaHui U3 'YmeTh 1508
3a1a4 ypoBHsa EI'D 3HaTh GOpPMYINBI |[IPUMEHSATH HA  [3aj1a4

YMeTs pemiath  [IPAKTHKE
3a/1aun TEOPETUYECKHE
COOpPHUKOB BHAHUS. Y METh
EI'D, nHTepHer |pemarsb 3a1auu
-pecypcoB

25 | CueruieHHOE Pewenue 3Hath Gpopmynsl [Perien
HACJIEOBAHUE: PEIICHUE 3aJaHud U3 YMeTh e
3a/1a4 MOBBIIIEHHOU COOPHHUKOB MPUMEHATh HA  [3ajad

CJIOKHOCTH

EI'D, unrepuer
-pecypcoB

[IPaKTHUKE

TCOPCTUYICCKHUC




3HaHUA. YMETh
perarh 3a1a4n

26 | Llutonoruueckue [TosnoBeie 3HaTh Teoputo u [PerieH
OCHOBBI HacJe/10BaHus, XpPOMOCOMBI U [IPUHIUIIBI ue
CLIETUIEHHOTO C [10JIOM MIPU3HAKU 3aja4

CIICTIJIEHHBIE C
HUM.
3aKOHOMEPHOCT
Y HACJIEe0BAHUS
CIIETJIEHHOTO C
10JIOM

27 | HacnenoBanue, Pemenue 3HaTh (hopMyIbl |PerieH
CLICIUIEHHOE C I10JIOM. 3a/laHui U3 'YMeThb ne
Pemenue 3amau COOPHHUKOB MPUMEHSTh Ha  3a]a4

EI'D, uHTEepHET [paKTHKE

-pecypcoB TEOPETUYECKHE
3HaHUs. Y METh
pemaTh 3a1aun

28 | HacnenoBanwue, Pemmenne 3Hath popmyibl [Pemen
CIETUICHHOE C TOJIOM. 3a/laHui U3 YMmeTh ue
Pewenne 3anau COOpPHHUKOB IIPUMEHATH HA  [3a7a4
IOBBILLIEHHOU EI'D, unTepHer |mpakTuke
CJI0KHOCTHU -pecypcoB TEOPETUYECKHE

3HaHUs. Y METh
pemarh 3a1a4n
Tema 4. BzauMoaeiicTBue HeaLICJIbLHBIX T€HOB
29 | Dnucras OcoGennoctu  |Ymeth pemath  [lecT
SMKCTa3a, KAK  [TeCTOBBIE
croco0a 3aJJaHMUS.
B3aUMO/JICVICTBU
sl HEJIJIETbHBIX
T€HOB
30 | KommnemeHTapHOCTD OcoGennoctu  |YMeth pemath [lecT
KOMILJIEMEHTApPH [T€CTOBBIE
OCTH, KakK 3alaHMsl.
criocoba
B3aUMO/JICVICTBU
sl HeJIJIETbHBIX
T€HOB
31 | [Momumepus Ocobennoctu  |YMerb pemath [lecT
MOJIUMEPHH , TECTOBbIE
Kak criocoba 3alaHusl.
B3aUMO/JICVICTBU
s HeaJUTCIIbHBIX
T€HOB

32 | B3aumoneiicTre Pemenue 3Hath popmynsl [Penien
HEaJUIeNIbHBIX T€HOB: 3a/1aHui U3 YMeThb ue
pelieHue 3aaa4 COOpPHUKOB MPUMEHATh HA  [3ajad

EI'D, nnrepuer
-pecypcoB

MPaKTUKE
TEOPETUYECKHE




3HaHUA. YMETh
emaTh 3a1a4u

33 | BzaumopeiictBue Pemenue 3HaTh (hopMyIbl |PerieH
HEAJUIEJIIbHBIX T€HOB: 3aJaHul U3 'YmeTh 1508
pelieHue 3aaa4 COOpPHHUKOB MPUMEHSTh Ha  3a]a4
TTOBBILLIEHHOM EI'D, unTepHer |mpakTuke
CII0KHOCTHU -pecypcoB TEOPETUUECKHE

3HaHUs. Y METh
penaTth 3a1aun

34 | DHepreTuueckuii oOMeH. Pemenue 3Hath popmyibl [Pemen
Penrtenue 3amau 3aaHuN U3 YMeTh He

COOPHHUKOB MPUMEHATh HA  [3ajad
EI'D, untepHer [pakTUKe
-pecypcoB TEOpPETHUUECKUE

3HaHWUA. YMETH

peiaTh 3a1a4u
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