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COJAEP/)KAHUE OBYYEHUA

10 KJIACC
Copep:xaHue mporpaMMbl, BbIIEJICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY rOCYIAPCTBEHHOMN UTOTOBOM
arrectaiuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas ucTopust pa3BUTHS OHOJIOTHH.
Buonornveckue Haykd W u3ydaemble UMM TNpoOsieMbl. DyHAaMeHTaIbHBIC, NMPUKIATHBIE M TTOMCKOBBHIC
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTHH.

3nayenue Ouonorud B (HOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa.
ITpodeccun, cBszanHble ¢ Ouosorueil. 3HayeHHE OHMOIOIMM B IMPAKTUYECKOM AEATENIBHOCTU 4YEJIOBEKa:
MEIUILIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JdeMoHcTpamun

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. Iapseii, . Menaens,
B. U. Bepnanckuii, W. I1. ITaBnos, . . Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, Jx.
Yorcon, @. Kpuk, 1. K. beinses.

Tabnuuel u cxemsl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMu», «CucreMa OMOJI0rMYECKUX HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBble cucTeMbl Kak IpeaMeT u3ydeHus ononorun. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb M YIOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
camMoOpraHu3alus, CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHu3aluy XUBBIX CHUCTEM: MOJIEKYJISAPHBIA, KJIETOUHBIM, TKAHEBBINA, OPraHU3MECHHBIN,
MOMYJIIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OroTreoneHoTuIeckuii), onocdepusiit. [Iporeccrl, mpoucxoasime
B JKUBBIX cucteMax. OCHOBHbIE MpPU3HAKU >KUBOro. JKM3Hb Kak (opma cymiecTBoBaHus MaTepun. Haykw,
M3Y4Yalolllye )KUBbIE CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuenue xuBbIx cucreM. Metozbl 6uonornyeckoir Hayku. HabmoieHue, n3MepeHue, SKCrepuMeHT,
cucremMarusanus, MmeraaHanni. [loHATHEe O 3aBUCHMMOM M HE3aBUCUMOW IepeMeHHOH. I[limanmpoBanue
skcnepumenTa. IloctaHoBka u mpoBepka runore3. HyneBas rumore3a. Ilonstue BBIOOpKHM U €€
noctoBepHOCThb. Pa3dbpoc B Onosiornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJbTaTOB.
IIprunHBI HCKa)KEHUS PE3YyIbTATOB IKCIIEPUMEHTA. [[oHATHE CTaTHCTUYECKOTO TecTa.

JdemMoHcTpanuu

Tabnuuel u cxembl: «OCHOBHbIE MTPU3HAKK KU3HU», «buongoruueckue cuctembl», «CBONCTBA KUBOH
MaTepun», «YpOBHU OpraHU3alUU )KUBOU MPUPOIBI», «CTpOEHHE KUBOTHON KIETKN», « TKaHU )KMBOTHBIX»,
«CucTemMBbl OPraHoOB YEJIOBEUECKOro opranu3May, «buoreornenos», «buochepa», «MeTo1bl H3ydeHUs KUBOM
MIPUPOIBIY.

Ob6opynoBanue: mnabopaTopHoe O0OOpyJOBaHWE JJIsi MPOBEACHUS HAOIIOACHUHN, H3MEpEHHI,
AKCIIEPUMEHTOB.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpyKTypHO-QYHKIIMOHANBHAS €AMHHIA KUBOTO. VICTOpUS OTKpBITUSA KIeTKU. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanu, M. Illnetinen, P. BupxoB). OCHOBHBIE TOJOXKEHUS
COBPEMEHHOM KIIETOYHON TEOPUH.

Metoapl MOJNEKYJISIPHONW W KIETOYHOW OMOJIOTMH: MHUKPOCKOMUS, XpomaTtorpadus, 3ieKTpodopes,
METOJI MEUEHBIX aTOMOB, AuddepeHImanbHoe NeHTPUPYrHpoBaHNE, KyIbTUBHPOBAHUE KIIETOK. M3yueHue
Quxcuposannvix Kiemox. DIAEKTpOHHAs MHKpockonusi. Kowugokanvnas mukpockonus. Bumanvnoe
(npudsicusHenHoe) usydueHue Kiemox.

JdemoHcTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBI MHUKpPOCKOI», «VcTopus pazBuUTHS
METOJ0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOTIPEIapaThl PACTUTENBHBIX, )KUBOTHBIX M OAKTEpUATHHBIX
KJIETOK.



Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTH. Boma u e€ poisib Kak
pacTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKHU, TEIUIOPETYIIUU. MUHepallbHbIE BELLIECTBA
KJIETKU, UX OMoJoruueckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBoi Moiekynbl. [lepBuunas cTpykTypa Oenka, mentujaHas cBs3b. Bropuunas,
TpeTUYHasi, YeTBEpPTUYHAsA CTPYKTyphl. [lenarypamms. CoiictBa OenkoB. Kiaccuduxanms Oenkos.
buonornueckue GyHkiuu 6enKoB. [lpuonui.

VYrneBoabl. MoHOCaxapubl, [ucaxapubl, OJIMrocaxapuisl U nonucaxapuapl. OOMKN M1aH CTPOEHUS
1 (U3UKO-XMMHUYECKHE CBOICTBA yriieBoA0B. bruonornueckue GyHKIMN YTIIEBOAOB.

Jlunmunel. TwapodunbHo-ruapodoOHbIe cBolicTBa. Knaccudukamus munumos. Tpuriawumepuisl,
dbochomunuabl, Bocku, crepouibl. buonorndeckue ¢ynkiuu nunuaoB. OOmiye cBOcTBa OHOIOTHYECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO, MTOIYIIPOHUIIAEMOCTb.

Hyxneunosbie xucnorel. JJHK u PHK. Crpoenne nyknenmHosbix kucioT. Hykneoruast. [IpuHinun
koMmruiemeHtapHoctu. [lpaBuio Yapradda. Crpykrypa JJHK — nBoitHas crimpanb. MeCTOHAXOXKICHHUE H
ouonornueckue Gpynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonormueckne QyHKIum
AT®. BoccTaHOBJICHHbIE NTEPEHOCUYHKH, UX (DYHKUUU B KIeTKe. /pyeue nykneozuompugocghamor (HTD).
CexsenupoBanue [IHK. Memoouw: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas Ouonorus: Ouoxumuyeckue W Ouodu3MUeckue HCCIeOBaHUS COCTaBa W
MPOCTPAHCTBEHHOU CTPYKTYpPbl OmoMoiekyi. Mooenuposanue cmpykmypsl u GyHKYuil OUOMONEKYI U UX
Komnexcos. Komnvromepmwiii Ou3aun u opeaHudeckull cunmes 6UOMONIEKY U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Huarpammsbl: «PacnpeneneHne XMMHYECKHX SJIEMEHTOB B HEXKHBOM Ipuponae», «Pacmpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuipr u cxemsl: «llepuonnyeckas Tabmuua XMMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOABI», «BemiectBa B cocTaBe OpraHuU3MOBY», «CTpoeHHE MOIeKynbl Oenka», «CTPYKTyphl OeIKOBOM
MOJIEKYNbI», «CTpOeHHE MOJIEKYJ YIIeBO10BY», «CTpoeHHe MOJIEKYJ TUIUA0BY, «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenne Monekyiasl ATOy.

O6opynoBaHue: XUMUYECKasi IOCy1a U1 000pyI0BaHHE.

JlaGopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIBbIO KAYeCTBEHHBIX PEAKITHII.

JlabopaTopHas pabdora «lccienoBaHre HyKIEHMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK Pa3IMYHBIX
OpraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl K1€TOK: dykapuoTHueckas u npoxkapuotudeckas. CTpyKTypHO-(YHKINOHAIbHBIE 00pa30BaHUs
KIIETKH.

CrpoeHnue npokapuotudeckoi kietku. Kierounas ctenka 0akrepuit u apxeid. OCOOEHHOCTH CTPOECHUS
reTepoTpoPHOI 1 aBTOTPO(HON MPOKAPUOTUYECKHUX KIETOK. MEeCTO U pojib MPOKAPHOT B OMOIIEHO3aX.

Ctpoenne u (QyHKUMOHMpOBAaHHE JSyKapuoTHueckod kieTku. [lmazmaTuueckas MemOpaHa
(mnazmanemma). CTpykTypa miiazMaTHyeckoid MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTHUYEeCcKYIO
MeMOpaHy: naccuBHbIA (muddys3us, obneru€éHHas aud¢ys3us), aKTUBHBIM (MEPBUYHBIA W BTOPHUYHBIH
akTUBHBIN TpaHcnopt). ITomynponuiaemocts MeMOpanbl. Pabota HaTpuii-kaineBoro Hacoca. DHJIOLMTO3:
MUHOLMTO3, (parommrTo3. Ox3omuTo3. Kierounas crenka. CTpykTypa M (QYHKIUH KIE€TOYHOW CTEHKU
pacteHuii, rpudoB.

Hurommazma.  I{utozonmb.  Ilutockener.  JIBukeHwe  nurormiasMbl.  OpraHougbl  KJIETKH.
OnrOMeMOpaHHBIE OPraHOUABI KIETKH: dHAOIIIa3MaTinaeckas ceth (JI1C), anmapat ["oab1Kku, TH30COMBI, UX
cTpoeHre M (GYHKIUM. B3auMOCBs3b OJHOMEMOpaHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOTO
petukynyma. Mexanusm nanpasienusn 6eaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHMHTE3 KIIETOYHBIX
MeMOpaH. ['mankuii (arpaHyispHBIN) SHAOIUIA3MAaTHYECKUN peTuKkyiayM. CekperopHas (QyHKIMs ammapara
Tonpmxu. Moougurayus denxos 6 annapame I onvoxcu. Copmuposxka bOenxkos ¢ annapame I onvooucu.
Tpancnopt BeliecTB B KileTke. Bakyonun pactutenbHbIX KieTok. Kinerounstii cok. Typrop.



[TomyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHJPHH, IJIACTUIBL. [Ipoucxoscoenue MumoxoHopuil u
naacmuod. Cumouoeenes (K.C. Mepeoxckosckuui, JI. Mapeynuc). Ctpoerre u (QyHKIIMA MUTOXOHIPHUH M
rwiactua. IlepBudHble, BTOPUYHBIC U CIIOXKHBIE TUIACTHIBI (DOTOCHHTE3UPYIOUINX SYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpanubie opranounbl kinetku CTpoeHUE W (QYHKIMH HEMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
PuGocomel.  [Ipomesxcymounvie  ¢hunamenmol. MuUxkpoduiaMeHTbl. AKmuHosbvie MUKpOQDUIAMEHMbL.
Mplle4HbIE KIIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpotpyOouku. KineTouHslii HeHTp.
CrtpoeHue ¥ [BHXKEHHE >XI'YTMKOB M pecHHYeK. MukporpyOouku uuromnasmel. LleHTpuons. benku,
accoyuuposanuvie ¢ MUKpoGuiamenmamu u Mmuxpompyooukamu. Momopusie benxu.

SAnpo. Obonouka sipa, XpOMAaTUH, KapuUOIUIa3Ma, SAPBIIIKU, UX CTpoeHHE W (GYHKIUH. SaepHbIil
0enKkoBbIi MaTpuKC. IIpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(a3HOM siape. Dyxpomamun u
cemepoxpomamut. Belku XpoMaTWHAa — TUCTOHBI. /J[unamuxa s0epHou obonouku 6 mumose. Aoepmbiii
Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JYKapUOT (pacTUTENbHOMH,
KUBOTHOM, TpUOHOI1).

JdeMoHcTpamun

[optpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpr u cxempl: «CTpOeHHE JYKApHOTHYECKOW KIeTKH», «CTpOeHUEe KUBOTHOM KIIETKNY,
«CTpoeHHe pacTUTENbHON KJIETKW», «CTpOoCHHE MUTOXOHIPUUY, «Sapoy», «CTpoeHne mpoKapruOTUYECKON
KIICTKI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMPENApaThl PaCTUTEIbHBIX, XWUBOTHBIX KIIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOB.

JlabopaTopnasi pa6ora «lccnenoBanue mia3Monn3a 1 Jeria3MoiIn3a B PACTUTEIBHBIX KIETKaX.

JlabopaTopHasi padora «/3yueHne qBUKEHUS IUTOILIa3Mbl B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BelllecTB U MPeBpAallleHUe YHEPTUHU B KJIeTKe

AccuMUIAIMS U AUCCUMMIISLMS — IB€ CTOPOHBI MeTaboau3Ma. THIbI 0OOMEHa BEIeCTB: aBTOTPO(HBIH
U reTepoTpodHbIf. YYacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. JHEpreTuueckoe oOecreueHne KIIETKU:
npeBpamieHne AT® B oOMeHHbIX mporeccax. DepMEHTATHBHBIN XapakTep peakluil KIEeTOYHOro
MeTtabonusma. DepMeHThI, UX CTpOeHHue, cBoiicTBa M MexaHu3Mm JeilictBus. Kodepmentsl. Oranuus
(epMEeHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. beiaku-akTHBAaTOphl U OENKU-UHTUOUTOPHL. 3aBUCHUMOCTD
CKOPOCTH (PEpMEHTATUBHBIX PEAKLIUN OT Pa3IMUHBIX (PaKTOPOB.

IlepBUuHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KileTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
@domocunmes y baxmeputi. Ceemocodupaiowue nueMeHmsl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poib
XJIOpOIIIAcTOB B Mpotecce potocuHTeza. CBeToBas u TeMHOBas (azbl. Pomoovixarnue, C3-, Cs- u CAM-munut
domocunmesa. llpogyktuBHOCTh (poTOCHHTE3a. BriusiHue pa3nuuHbiX (akTOpoB Ha CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTESA.

XemocuHTe3. Pa3zHooOpa3ne  OpraHM3MOB-XEMOCHHTETHMKOB: HUTpUPUIMpYIOIIMEe  OaKTepuw,
xKenez00aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AHarpobHbIe opranu3Mbl. Buabl Opoxkenus. [IpoaykTel OpoXKeHUS U UX UCIOJIB30BAHHE YEIOBEKOM.
AHa’po0OHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENIN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEpreTudeckoro oomMeHa. IloarotoButenbHbIA dTam. [nwkomm3 —
0ECKHCIOPOIHOE paclIeTNICHHE TTIIOKO3bI.

buonoruueckoe okucieHWe, WIM KJIETOUYHOE JbixaHue. Ponb MUTOXOHIpPHII B Mpoleccax
Oouosiornyeckoro okucieHus. Lluknuueckue peakiuu. OkucnaurenbHoe (ochopunupoBanue. IHepeus
Memobpannoeo epaduernma npomonos. Cunumez AT®: paboma npomonnoii AT@-cunmasel. IIpenmyiecTa
a’poOHOro MyTH 0OMEHa BeLeCTB Nepes] aHa’ pOoOHBIM. D (HEKTUBHOCTH SHEPTeTUIECKOr0 OOMEHa.

JdemoHcTpauuu

[optpetsr: k. Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuenn,
I'. A. 3aBap3uH.

Tabmumer u cxemel: «DoTocwHTE3Y, «DHEpreTuueckuid oOMen», «buocuHTe3 Oenkay, «CTpoeHHe
bepmenTa», «XeMOCHHTE3Y.



O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyJOBaHUE JUIsI IPUTOTOBICHHS TIOCTOSIHHBIX M BPDEMEHHBIX
MHUKpPOIIPENapaToB.

JlaGopaTopHas padora «/I3yueHne KaTaIUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MPUMEpPE aMUIIa3bl
WM KaTaylasbl)».

JlaGopaTtopuass padora «l3ydyeHue (epMEHTATHUBHOTO paCIIEIUICEHUS IepOKCHIAa BOJIOpOJa B
PaCTUTENIbHBIX U KHUBOTHBIX KIIETKaX)».

IIpakTuyeckas padora «CpaBHEHHE MTPOIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

IIpakTnueckas padora «CpaBHEHHE IPOLECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacieacrBenHasi MHpopMalus U peaju3anus eé B KJeTKe

Peakumu marpuyHoro cuHresa. [IpUHIMI KOMIUIEMEHTAapHOCTH B PEAKIUAX MATPHUYHOTO CHHTE3A.
Peanuzarus HacnencTBeHHoN nHpopManuy. I eHeTHUecKuii KoJi, ero cBoicTBa. TpaHCKPHUMITUSA — MAaTPUIHBIN
cunre3 PHK. IIpuHUMOBI TPaHCKPUNILKK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJLIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuyactue TpancnoptHeix PHK B OnocunTese Oenka. YcnoBus bnocuHTresa
oenka. KogupoBanue aMuHOKHCIIOT. Posib ppubocoM B OMocHHTE3€e OernKa.

Cospemennvie npeocmagnenuss o cmpoenuu cenog. OpraHuzanus reHoMa y MpoKapuoT U 3YKapuoT.
Perynsmus akTUBHOCTH T'eHOB y mpokapuoT. ['mnore3a onepona (P. XKaxo0, XK. Mano). MonrexyriapHule
MeXanuzmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenos. Perynsauus
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHslit romeocTas.

Bupychel — HeksileTouHbie ()OPMBI KU3HU B OoONHMraTHbie mapa3utbl. CTPOCHUE MPOCTHIX M CIIOXKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuzuennwvii yuxn [JHK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasd, UHmezpasa.

Bupychbie 3aboneBanust d4enoBeka, >KMBOTHBIX, pacteHuid. CIINJ, COVID-19, couuanbhbie u
MEAUIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6Goavwux maccusos («bigdatay) cmpyxkmypuoix
buonocuyeckux oannvix. Hanomexnonocuu ¢ ouonoeuu u meouyune. llpoepammupyemvie hynkyuu 6eaKos.
Cnocobbl 0ocmagku n1ekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanOBCKui.

TaOmuis! u cxeMmsbl: «bruocunTes Oenkay, «I'eneTnueckuit Koy, «Bupycs», «bakrepuodarny.

Tema 8. Z/KuzHeHHbI HUKJI KJIETKH

Krnerounsnii 1mukn, ero mepuoasl u perynsiuus. Mutepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekammux B uHTepdase. Iloaroroska kiuetku K AeneHuto. IlpecunTeTnueckuil (MOCTMUTOTUYECKUH),
CUHTETUUYECKUN U MIOCTCUHTETUYECKUH (MPEMUTOTUYECKUI ) TepHOIbI HHTEP(DA3HI.

Marpuunsiii cuate3 JJHK — permmmkanms. [Ipunnumner permmmkanuu JJHK: xommmemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNapaiienbHoCcTh. MexanusMm perukanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoMm. Temomepsl W TeiaoMmepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTHM. JIUTIIOWIHBIA U
TarIONIHBIN Ha0OpBI XpoMocoM. ["'oMonorudHbIe XpOMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Henenue knetku — mMuto3. CTaauM MHTO3a U MPOUCXOJANINE B HUX Mpolecchl. THUIBI MHUTO3a.
Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenb — aromnTos.

Knerounoe s1po, XpoMocombl, (QYHKLIMOHaJIbHAasg TeHOMHKA. Mexanusmbl npoaugepayuu,
ougppepenyuposxu, cmapernus u eubenu xkiemox. «l{ugposas xnemka» — ouounHpopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KNEMKU.

JdemoHcTpauuu

Tabmuier u cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHHe XpoMocomy, «Pemmukamnus
JAHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoOTpenaparhl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopHnasi pa6ora «HaOmoneHne MuTO3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOIpEnaparax)».



Tema 9. CTpoenue u pyHKIMH OPraHu3MoB

buonoruyeckoe pazHooOpazue opraHu3mMoB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIC, MHOIOKJIETOYHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHMSI M KU3HEAEATEIHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYrHe NpOTHCTHL. KoloHNanbHbIe OpraHu3MBl.

B3aumocBs3p yacTell MHOIOKJIETOYHOIO Opranusma. TkaHu, opransl ¥ CUCTeMbl opraHoB. Opranusm
Kak euHoe 1enoe. ['omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHas, I[OKPOBHAs, IPOBOJALIAA,
OCHOBHas1, MexaHn4eckas. OCOOCHHOCTH CTPOeHUs, PYHKIMI U pacroNoKeHUs! TKaHEH B OpraHax pacTeHH.

TkaHu S>KMBOTHBIX M 4YEJIOBEKa. THUIBI >KMBOTHBIX TKaHEH: DIUTENHAIbHAs, COCIUHUTENbHAS,
MbIlIeyHast, HepBHas. OCOOCHHOCTH CTPOCHUS, (PYHKIMIA M PACIIONIOKEHHs TKaHEH B OpraHax >KHBOTHBIX H
YeIJI0BEKA.

Opranbl. BeretaTuBHBIE M T€HEpaTUBHBIE OpraHbl pacTeHUU. OpraHbl U CUCTEMBbI OPraHOB KUBOTHBIX
u yenoBeka. DyHKIMU OPTaHOB U CUCTEM OpPIaHOB.

Onopa Tena opranuzmoB. Kapkac pactennii. CkenaeTsl 0IHOKIETOYHBIX 1 MHOTOKJIETOUHBIX )KHUBOTHBIX.
HapyxHublii 1 BHyTpeHHMI ckeneT. CTPOCHUE U TUIIbI COEUHEHUS KOCTEH.

JIBu>keHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpIraHM3MOB: aMEOOMJIHOE, >KIYTUKOBOE,
pecHUYHOE. J[BUJKEHHME MHOTOKJIETOYHBIX PACTEHUH: TPONM3Mbl M HACTHH. J[BM)KEHHWE MHOIOKJIETOYHBIX
KHBOTHBIX U Y€JIOBEKa: MblIeyHas cucreMa. Peduexc. CxeneTHple MBI U UX padoTa.

IIntanue opranusmos. Iloryomenne BoAbl, yIIEKUCIOrO ra3a U MUHEPAJIbHbBIX BEIIECTB PACTCHUSAMM.
[IntaHnue >XKUBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPHUKIIETOYHOE MNHILEeBapeHHe. I[InTtaHne NO3BOHOYHBIX
KUBOTHBIX. OT/EIBI NUILEBAPUTENILHOTO TpakTa. [InmeBapurensHble xenessbl. [InmesapurenpHas cucreMa
YEJIOBEKa.

Jlbixanue opraHu3MoB. Jlpixanue pacteHuid. JlpixaHue KHUBOTHBIX. Jluddy3us razoB uepes
MOBEepXHOCTh KJeTku. KokHoe npixanue. JlpixaTenbHash MOBEpXHOCTh. JKabOepHOoe M JIETOYHOE JIbIXaHHE.
JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLUOHHOE YCIOXHEHHE CTPOEHUS JIETKUX
ITIO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHAsl CHCTEMa 4YeloBeKa. MeXaHW3M BEHTWISILUU JIETKUX y ITHI H
MIIEKONUTAOMUX. Perymnsamus nqpixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMBbI pacTeHUM. TpaHCHIOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cUCTeMa IO3BOHOYHBIX J>KMBOTHBIX H
yenoBeka. Cep/iie, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBoOoOpalieHus. DBONIOIMOHHBIE YCIOXKHEHUS
CTPOEHUS KPOBEHOCHON CHCTEMBbI TTO3BOHOYHBIX KHUBOTHBIX. PaboTa cepaua u e€ perynsmus.

Boigenenue y opranuzMoB. Boiaenenue y pactenuil. Beinenenue y >kuBOTHBIX. COKpaTUTENbHbIE
BakyosH. Opransl BoieneHus. OuibTpanus, cekpeuns U oOpaTHOE BCAaChIBaHHE KAaK MEXaHU3Mbl pabOThI
OopraHoB BblieieHMs. CBSI3b MOJIOCTH Te€la ¢ KPOBEHOCHOW M BBIJIEIMUTEIbHOW cUCTeMaMU. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. [louku. Ctpoenune u QyHkimonupoBanue Hegpona. OOpa3oBaHue
MOYH Yy YEJIOBEKA.

3ammra y OpraHu3MoB. 3aliMTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepuid M IUCTHI
MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBbIX pacreHnid. Kyrukyna. CpencrBa macCUBHOM M XHMHYECKOU
3aIUThl. OUTOHLMUIBL.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpDOBBI M HMX HpPOM3BOAHBIEC. 3allUTa OpraHW3Ma OT
Oone3nell. MIMMyHHas cucrema dyenoBeka. KieTouHbIf W TymMopaibHbII MMMYyHUTET. BpoxnéHHBIN M
NpUOOPETEHHBIN crienupuyeckuii UMMYHUTET. Teopusi KIIOHaJIbHO-CceNeKTUBHOTO nMmMyHuTeTa (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanurenbHple OTBETHl OpraHu3MoOB. Posib BpOXAEHHOIO MMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs ¥ peryisinus 'y OpraHusMoB. PasgpakMMOCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. Pa3apaxxumMocTh U peryssinus y pacTeHui. POCTOBbIE BEIECTBA U UX 3HAYEHUE.

HepBHast cuctema u peduiekTopHas peryisius y KUBOTHBIX. HepBHast cucrema u e€ OTHEIbI.
OBOJIOIIMOHHOE YCIIO)KHEHHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy JXUBOTHBIX. OTHEIBI TOJOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedaexropras ayra. besycioBHbie U YCIOBHBIE pEQIIEKCHI.

I'ymopanbHast perymsinus ¥ dHIOKPHHHAs CHUCTEMa JKUBOTHBIX M 4eloBeKa. JKenespl SHIOKpUHHOU
CUCTEMBI U UX TOPMOHBI. JleficTBHE TOPMOHOB. B3aMOCBs3b HEPBHOU U SHJOKPUHHOM cucTeM. I nnoranamo-
runogu3apHasi CUCTEMA.

JdemoHcTpauuu



IToptper: U. I1. I1aBnoB.

Tabmuipr u cxembl: «OIHOKIIETOUHBIE BOAOPOCTN», «MHOTOKIETOUHbIE BOJIOPOCIN», «bakrepum»,
«IIpocreiime», «Opranbl I1BETKOBBIX pacTeHHi», «CHCTeMbl OpPraHOB TMO3BOHOYHBIX KHUBOTHBIX»,
«BuyTtpennee crpoeHne Hacekombix», «TkaHu pactenuii», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHue JIUCTOBOM IUIACTUHKWY», «TKaHM >KUBOTHBIX», «Ckener denoBekay, «llumieBapurenbHas
cucteMay, «KpoBeHocHas cuctemay, «JlpixaTenbHas cucrema», «HepBHas cucremay, «Koxa», «Mplieunas
cucteMay, «BwienurtenbHas cucrema», «IHIOKpUHHAsA cuctemay, «CTtpoeHue MbIiby, «MMMyHHUTETY,
«KumeunomnonoctHeiey», «CxemMa nUTaHusl pacTeHun», «KpoBEHOCHBIE CUCTEMBI I03BOHOYHBIX JKUBOTHBIX,
«Ctpoenue ruzipsl», «CTpoeHue rmiaHapuny, « BHyrpennee crpoeHue q0x;1eBoro uepssi», «HepBHas cuctema
pb10», «HepBHas cucrema msarymkuy, «HepBHas cuctema npecMbIKaroumxcs», «HepBHas cuctema nrumy,
«HepBHas cucrema MICKOIHUTAOIINXY, «HepBHas cucTema denoBekay, «Peduexcey.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIIpernapaThl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIIpenaparsl TKaHEe, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOKHX, )KHUBBIE SK3EMILISIPbI
KOMHATHBIX PacTeHUl, repOapuul pacTeHUIl pa3HBIX OTAENIOB, BIAXKHBIC MpEnapaThl KUBOTHBIX, CKEIIETHI
[IO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa, 000pyJoBaHHE IS
JEMOHCTPAllMM TIOYBEHHOTO M BO3JYIIHOTO MUTaHUS PACTCHUM, pacIlerIeHHs] Kpaxmaia u OelKOB IMOJ
neiictBueM (hepMEHTOB, 00OPYAOBAaHHUE JJISI IEMOHCTPAIIMH OIBITOB 10 W3MEPEHUIO KU3HEHHOW EMKOCTH
JErKMX, MEXaHU3Ma JbIXaTEeIbHBIX JBUKEHUN, MOJIEIU TOJOBHOTO MO3la Pa3JIMUHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeil pacTeHUI».

JlaGopaTopHas padora «/3ydyeHue TKaHEel )KUBOTHBIX».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTaHU3MOB

DopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrionoe (BKJIrYas BEreTaTUBHOE) U 1osioBoe. Buabl 6ecronioro
Pa3MHOXKEHHUSA: TIOYKOBAHUE, CIIOPYIISAIUS, PparMeHTAIHsl, KIOHUPOBAHHE.

[TonoBoe pasmuoxxkenue. IlomoBbie kieTku, wian rameThl. Meio3. Cramguu wmeito3a. [loBenenue
xpoMocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMpIci Meiio3a ¥ MOJIOBOTO Ipolecca. Melo3 u ero
MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pazputue. ['amerorenes y »xuBoTHbIX. [lon0BbIe xene3bl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u oorene3. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHe W AMOPUOHALHOE PA3BUTHE KUBOTHBIX. CHOCOOBI OIMJIOJOTBOPEHUS: HApPYKHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). OMOPUONIOTHS — HayKa O Pa3BUTHUH OPTaHU3MOB.
Mopdghoeenesz — o0na u3z enasuvix npooaem amopuonocuu. Konyenyus mopghocenos u mooenu mopgoceHnesa.
Cragun »>MOpuoreHesa KHMBOTHBIX (Ha mnpumepe Jsarymku). [pobnenuwe. Tunbsl npobGieHHs.
Jlemepmunuposannoe u Hedepmunuposannoe oOpoonenue. bracmyna, munvi onacmyn. OcobeHHOCTH
IpoOJIeHUsT MIIEKOMUTAIOMINX. 3apOABIIIeBbIe JTUCTKU (TacTpyislus). 3akjiaJka OpraHOB WU TKaHEH u3
3apOJBIIIEBBIX JINCTKOB. B3amMHOE BIMSHUWE dYacTel pPa3BHBAIOMIETOCS 3apojiblia (dMOpPHOHATBHAS
WHIYKIKA). 3aKiIajiKa [JaHa CTPOSHUS )KMBOTHOTO KaK pe3yJbTaT UEPAPXUUECKUX B3aUMOJIECHCTBUN T'€HOB.
Brustane Ha sMOpHoOHANIBHOE Pa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xxuBoTHBIX. [TocTamMOproHanbHbIi epuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutie
¢ metamop(}o3oM y OECrO3BOHOYHBIX M TMO3BOHOUYHBIX JKMBOTHBIX. bHojornueckoe 3HaueHHe MPSMOTO U
HETPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHUE B IpUpO/I€. THUIIBI poCcTa )KUBOTHBIX. DaKTOPHI PETYIIALNHN pOCTa
KUBOTHBIX M dYelioBeka. CTtaiuu TOCTIMOPHOHAILHOTO PAa3BUTHS y JKHUBOTHBIX M ueloBeka. [lepuoss
OHTOTeHe3a yenoBeka. CTapeHune U CMepTh Kak OMOIOTUYECKUE TIPOIIECCHI.

Pasmuoxenue u pazsutue pactenuil. [lamerodut u cnopodut. Meiio3 B KU3HEHHOM LMKJIE PACTEHUH.
OOpaszoBanue cmnop B mpouecce Meiosza. ['amerorene3 y pacteruil. OTIIIONOTBOpPEHHME U pa3BUTHE
pacTUTENBHBIX OpPraHU3MOB. [[BOIHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHKWe U pa3BUTHE
CEMEHU.

MexaHu3MBI PETYISILIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer u  cxemsl: «BereratuBHoe pa3MHOXeHHE», «TUIBl  OECrosoro pa3MHOXKEHUS»,
«Pa3MHOXKEHHE XJTaMHJAOMOHAAbD), «Pa3MHOMXkEHHE 3BIVIEHB», «Pa3MHOXeHHE TUApbD», «Meio3y,
«Xpomocombl», «l'amerorenesy, «CTpoeHHe SULEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu



oHTOoreHesa», «lIpsmoe u HempsMoe pasButHe», «Pa3BuTHe MalCKOro xyka», «Pa3zButhe capaHdmn»,
«Pa3Butne nATYmIKuU», «J/IBOTHOE OIJIOJAOTBOPEHHE Y UBETKOBBIX pacTeHui», «CTpoeHue CeMsaH
OJIHOJIOJIbHBIX U ABYAOJBHBIX PACTEHUIY, « KM3HEHHBIN LIMKII MOPCKOM KaIyCThl», <« KM3HEHHBIN LUK MXa»,
«OKu3HEHHBbIN LHUKJ TAOPOTHUKAY, «)KM3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHHe: CBETOBOH MHKPOCKOI, MHKPOIPENapaThl SHUIEKIETOK U CIIEPMATO30MI0B, MOJCIb
«Iuki pa3BUTHS JIATYLIIKA Y.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M MI3MEHYUBOCTH OPraHM3MOB

HcTtopus craHOBIEHHsS M Pa3BUTUSA I€HETUKH Kak Hayku. PabGoter I. Menpens, I'. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX YU€HBIX B pazButun reHeTuku. Padotsl H. K. Koneiiosa, H. Y. BaBuiiosa, A.
H. Benosepckoro, I'. /I. Kapneuenko, 10. A. ®wmmyaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TMOHATHS M CUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, AJUIEJIbHBIE TEHBI,
aNbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs
TUHUS, THOpUABL, reHOTHUIl, peHOTUIl. OCHOBHBIE METO/Ibl T€HETHKHU: THOPUIOIOTUYECKUH, IINTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM.

JdeMoHcTpamun

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsmos, H. U. Basunos, A. H. beno3epckui,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuub! U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuanue. [lepBorit 3axkoH Menaens — 3akoH equHO000pasusi THOPHIOB MEPBOTO
nokoJsieaus. IIpaBuno nomuHupoBaHus. Btopoill 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOPUAHOTO CKpeIIMBaHus. [ UIoTe3a YNCTOTHI raMeT.

AHanuzupyroliee ckpemuBanue. [ I[poMexxyTouHbIN XapakTep Hacaeq0BaHus. PaciierieHue npu3HakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHIenss — 3aKOH HE3aBUCUMOTO HAacleIOBaHMS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruienHoe HacienoBanue mpuszHakoB. Paborer T. Moprana. CrenseHHOE HaciaeAOBaHHE TEHOB,
HapyLICHUE CUEIUIEHNS MEXIYy TeHaMu. XpOMOCOMHas TEOPHsI HACTIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEIENICHUS M0a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHBIl U TreTeporamMeTHbId Mos. ['eHeTHueckas CTpyKTypa MOJOBBIX XpomocoM. HacnenoBanwue
MIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM.

I'enorun kak nenocrHas cucrema. [limeloTponus — MHOKECTBEHHOE JAEHCTBUE T'eHa. MHOKECTBEHHBIN
annenusM. BzaumoselictBue HeayuienbHbIX TeHOB. KommieMenTapHocTs. Onucrtas. [lonumepus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHUI, KUBOTHBIX U YEIIOBEKA, a TaKke (PU3UOIOTHUYECKUX
MIPOLIECCOB, MOBEJACHHSI U KOTHUTUBHBIX (QYyHKIUH. ['eHeTHueckne MexaHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl
B3aMMOJICHCTBUS «XO3MMH — MAPA3UT» U «XO3IUH — MHKPOOMOM». ['eHeTHdecKkue acheKThl KOHTPOIS H
M3MEHEHHUS HaCJIeICTBEHHONW MH(OpMallMU B TOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBelii U BTOpoil 3akoHBI Menpaens», «Tperuil 3akoH MeHaensay,
«AHanM3upymrlee cKkpemmBanney», «Henomnoe nommuaupoBanue», «ClieTNIEeHHOE HAClIeJOBaHUE NTPU3HAKOB
y apo3oduis», «['eHetnka nonay, «Kapuorun yenoekay, «Kapuotun npozoduisny, «KapruoTun OTHIIBD,
«MHO€eCTBEHHBIN alIeIn3M», «B3auMoaeiCTBHE TSHOBY.

ObopynoBaHue: MOJIENb JUISL IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3nsi THOPU/IOB MEPBOTO MOKOJICHUS U
pacuUIeIUIeHHs] TPU3HAKOB, MOJENb JUIS JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO HACJEJIOBAHMS IMPU3HAKOB,
MOJEJIb JUIsl JEMOHCTPALIMH CLUETJIEHHOTO HAaclleIOBaHUs TPU3HAKOB, CBETOBOM MUKPOCKOI, MUKPOIIpenapar:
«/Ipo3odunay.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH
B3aumoneiicTBue reHoTuna M cpensl npu (GOpMHpPOBaHUU (GEHOTHNA. VI3MEHUYMBOCTH NMPU3HAKOB.
KauecTBeHHBIE U KOTUYECTBEHHBIE IIPpU3HAKH. BI/II[LI U3MCHYUBOCTHU: HCHACIICACTBCHHAA U HACJIICACTBCHHAsI.



MoaudukanonHas U3MEHYMBOCTb. Ponb  cpeasl B (OpMHpPOBaHUM  MOIM(UKATMOHHOU
m3meHunBocTH. Hopma peakiuu npusHaka. BapuanuoHHsiit psin u BapuanmonHast kpusas (B. Moranncen).
CaoiicTBa MOIU(UKAIIMOHHONW U3MEHYMBOCTH.

I'enoTunnueckas n3MeHUYUBOCTh. CBOMCTBA T€HOTUIINYECKOW U3MEHUYUBOCTU. BUJIbI reHOTUIIMYECKOU
M3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIllMOHHASI.

Komb6unartuBHast ”3MeHYHBOCTh. Meii03 U M0JIOBOM MpoIiecc — 0CHOBAa KOMOMHATHBHON N3MEHYMBOCTH.
Posib kKOMOMHATHBHOW U3MEHYMBOCTH B CO3AHUH T€HETUYECKOTO pa3HOOOpa3us B peeiax OTHOTO BUA.

MytanmonHasi ©3MEHYMBOCTb. Buabpl MyTaluii: reHHblE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYIIUPOBAHHbIE MyTalMH. SepHble W HUTOILIa3MaTHueckue myranuu. CoMaTHYEeCKUe U IOJIOBbBIC
MyTanuu. [I[pyunHbl BO3HUKHOBEHUS MyTaluii. MyTareHsl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO IIpoLecca. 3aKOH TOMOJIOTUYECKUX PsAIOB B HacyieAcTBeHHON u3MenunBocty (H.M. BaBuios).
BresaepHas ©3MEHYMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuka u dNUEHOMUKA, POJib INULEHEMUYECKUX (aKmopos 8 HACIe008aHUU U USMEHUUBOCMU
GheHomunuyeckux npusHAKos8 y Op2aHumMos.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuier 1 cxeMbl: «BulbI ©3MEHUINBOCTHY, «MoauduKamoHHas H3MEHINBOCTEY, «KoMOMHATHBHAS
U3MEHUYUBOCTBY, «Meiio3», «OmnonoTBopenue», «l'eHeTuueckue 3a0oiieBaHUs ueloOBeKa», «Bumibl
MyTaLum».

O6opynoBaHue: KUBbIE M TepOapHbIe K3EMIUIAPhl KOMHATHBIX pacTeHUM, pucyHku (pororpadun)
YKUBOTHBIX C PA3JIMYHBIMUA BHIAMH U3MEHYUBOCTH.

JlabopaTopuass paGora «lccnenoBaHue 3aKOHOMEPHOCTEW MOAMGPUKAIMOHHOW HW3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BapUALIMOHHON KPUBO.

Tema 14. I'eneTuka 4ejioBeka

Kapuotun uenoBexka. MexayHapoaHass NporpaMma HMCCIEJOBaHUS TE€HOMa uyeloBeka. MeTojsl
HU3YUCHUSA TCHCTUKHU 4YCJIIOBCKA: FCHG&HOFHHGCKHﬁ, 6J'II/ISH€HOBBII>1, HHTOFGHGTHHGCKHﬁ, MOMYyJIAIUOHHO -
CTaTUCTUYECKUN, MOJIEKYJISIpHO-TeHeTUYeCKHil. COBPEMEHHOE OIpEACICHNE T€HOTHUIA: IMOJIHOT€HOMHOE
CEKBEHUPOBaHME, TCHOTUIIUPOBaHUE, B TOM uncie ¢ noMotbio [11[P-ananuza. Hacnencreennsie 3a00aeBaHus
gyenoBeka. [eHHbIE M XpPOMOCOMHBIE  OONEe3HM  uejoBeka. bonesHM ¢ HacleICTBEHHOM
npeaApacIoJIOKCHHOCTBIO. 3HaueHne M€I[I/IIII/IHCKOI>1 TCHCTUKHU B MPCAOTBPAIICHHUU U JICHCHUU T'CHCTUUCCKHUX
3a0oneBaHui 4YenoBeka. Meauko-reHeTHUecKoe KOHCynbTHpoBaHUe. CTBoNOBbIe KieTku. [loHsATHE
«TEHETUYECKOTO Tpy3a». DTUYECKHE AaCHEeKThl HCCIEIOBAaHWNA B OO0JaCTH peJaKTUPOBAHUS TEHOMA U
CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpHI MOBBILIEHHOW YYBCTBUTEIBHOCTH Y€JIOBEKa K PU3NUECKOMY U XUMHUYECKOMY
3arpsi3HEHUIO OKpY»Karolleu cpespl. ['eHeTrndeckas mpeapacioiokKEeHHOCTh YeJIOBEeKa K aTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuis! u cxemsl: «Kapuotumn yenoBekay, «MeToIbl U3y4eHHs TeHETUKH YelloBeKay, «I eHeTHueckune
3a0071€BaHUS YEITOBEKAY.

IpakTuyeckasi padora «CocTaBieHUe U aHATIU3 POJIOCTIOBHOM.

Tema 15. Centekuusi OpraHu3zMoB

JlomecTukanuss U ceyleKuus. 3apokIEHUE CEeKUUH U gomectukauuu. Yuenue H. M. BaBunoBa o
[lenTpax TMPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHWil. Ponb cenekmuu B CO3/IaHUU COPTOB
pacTeHui W Mmopoja *KUBOTHbIX. COpT, MOPOJIA, IMTAMM. 3aKOH TOMOJIOTHYECKUX PSIZIOB B HACIEICTBEHHOU
n3menuuBoct H. 1. BaBuioBa, ero 3HaueHue AJIs CENEKIIMOHHON PaOOTHI.

Meroapl CeNneKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOpP: MAacCOBBIM M WHAMBUIYAJTbHBIA. JTaIlbl
KOMOMHAIIMOHHOM CeeKIuu. VIcTbITanne MPoru3BOAUTENEH 1O MOTOMCTBY. OTOOp MO T€HOTHUITY € TTIOMOIIIBIO
OIICHKH (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ roMoIbio aHanu3a JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ CENEKIMOHHOW paldoThl. PanuanuoHHBIN M XUMUYECKUN
MyTareHe3 KakK HMCTOYHMK MyTaluil y KYJIbTYpHBIX (OpM oOpraHu3moB. lcnoib30BaHHE T'€HOMHOTO
penaKTHpPOBAHUS ¥ METOI0B pekoMOnHaHTHBIX JIHK i momydeHus ucxoaHoro MaTepuana Jisl CeNeKIInu.

[Tonydenue monumionaoB. BHyTpuBHIoBas rudpuan3anus. bIu3KopoICTBEHHOE CKpEIINBaHUE, WU
nHOpuuHT. HepoacTBeHHOe ckpeniuBaHue, Wik ayropuaunr. ['ereposuc u ero npuymnHsl. Mcnonb3oBaHue



rerepo3uca B cenekuuu. OtnanénHas rubpunuzanus. [Ipeononenne Gecryioquss MEXBHIOBBIX THOPHIOB.
JlocTuKeHUsl CeJeKIIUU PaCTEHUI U JKUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe W M3y4eHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN M MX TUKUX POAMYEH s
CO3/1aHUS HOBBIX COPTOB U THOPHIOB CETLCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpagienue
2EHEeMUYECKUMU PeCYPCaMU CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 6 YENAX VAVUUIEHUS
Cyuecmsyroumux U co30anusi HO8bIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCe C NPUMEHEHUeM COB8PEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHULL, NEPedosblX Udell U NePCHeKMUBHBIX MEXHOLO2ULL.

JdemoHcTpauuu

[Moptpersr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsuenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.

Tabmuier u cxembl: «L[eHTPBI TPOUCXOXKACHUS U MHOTO0Opasus KyJIbTYPHBIX PAacTeHU», «3aKOH
TOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOM M3MEHUMBOCTHY, «Meroabl cenekuun», «OTaanéHHas
rubpuan3anms», «MyTareHesy.

JlabopaTopHasi pa6ora «/3y4yeHne cOpTOB KyJIbTYPHBIX PACTEHUHN U MOPOJ] TOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUU PACTCHHII.

Ikcekypeust «OCHOBHBIE METO/IbI U IOCTHKEHUS CENIEKIIMU PACTEHUN U )KUBOTHBIX (HA CENIEKIMOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENBHBIA y4acTOK, B TEINIMYHOE XO3AHWCTBO, B J1aOOpaTOPHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOI0TUSL M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, UCIIOJIB3YEMbI€ B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTAHU3MBI,
UX XapakTepucTuka. TpaauluoHHass OWOTEXHONOTHSA: XJjeOormeueHue, MOMyYeHUE KHUCIOMOJIOYHBIX
MPOJYKTOB, BHHOAENTUE. MukpoOuonorudeckuii cuaTe3. OOBEKTHI MHKPOOMOJOTHYCCKHX TEXHOJOTHA.
[IpousBoacTBO OenKa, aAMUHOKUCIIOT U BUTAMHHOB.

Co3manrie TEXHOJOTHH W HWHCTPYMEHTOB IICJICHANPABICEHHOTO W3MEHEHUS M KOHCTPYUPOBAHUS
T€HOMOB C II€JIbIO MOJIYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAILMUX HE BCTPEUAIOLIUECS B IPUPOJIE
OMOCUHTETHUYECKHE TTYTH.

Krnerounas unkeHepus. MeToabl KylIbTyphl KIETOK M TKaHEH pacTEeHUIl W >KUBOTHBIX. KpmoOaHKH.
Comarnueckass THOpUIU3alMsl U COMaTHYECKUU sMOpuoreHnes3. Mcmonbp3oBaHue TarjoOUIOB B CEJIEKIIUU
pactenuid. llonyuenue moHoKIOHANLHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meduyuHe. VICKyCCTBEHHOE OIJIOJIOTBOpPEHHE. PEKOHCTPYKIMS SUIEKIETOK M KIOHHPOBAHUE
KUBOTHBIX. METOJl TpaHCIJAHTAUU SIIEP KIETOK. 1exHonocuu 0300poGieHus, KyIbMUsUposanus u
MUKDPOKIIOHATbHO20 PA3MHONCEHUS CENIbCKOXO3SUCMBEHHBIX KYIbM)P.

XpoMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha W KOHCTPYUPOBAHHUE
pexomOuHanTHBIX JTHK. Co30anue mpanceennvix opeanuzmos. JJoCTHXEHUS U MEPCIIEKTUBBI XPOMOCOMHOM
Y TeHHOM MH)KEHEpUU. DKOJOTHYECKHE U dTHUECKHUE TPOOIeMbl T€HHOW WHKEHEPUH.

Menunuackue  OuorexHosmorun. IloctreHomuass mwmdpoBas wmeaunuHa. [II[P-muarnoctuka.
MeTaboOMHBIM aHAINU3, TEHOIEHTPUYECKUN aHajIn3 MPOTeoMa YeNOoBeKa IS OIIEHKH COCTOSHHUS €ro
3110poBbs. Mcronb30BaHre CTBOJIOBBIX KiIeTOK. TapreTHast Tepanus paka. 3 D-Ouonnkenepus s pa3paboTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/aHHsA KOMIUIEKCHBIX TKaHEW CcoYeTaHueM
TEXHOJIOTUI TpPEXMEPHOro OMONMPUHTHHTa U ckadoIauHTa A pelleHus 3a/4ay MepCOHATU3UPOBAHHOM
MEUIIMHBI.

Co3manrie BEKTOPHBIX BAKIUH C IEJIbI0 00ECTICUeHNs] KOMOMHUPOBAHHOM 3allUTHI OT BO30yauTenei
OPBU, ycraHoBiieHHE MOJEKYISPHBIX MexaHu3MoB (yHKimoHupoBaHus PHK-comepkammx Bupycos,
BBI3BIBAIOIINX 0CO00 OmacHbIe 3a00I€BaHUS YEIIOBEKA U )KHBOTHBIX.

JdemMoHcTpanuu

Tabmuer u  cxembl: «lcnonp30BaHWE MHUKPOOPTaHU3MOB B TMPOMBIIUIEHHOM MPOU3BOJACTBEY,
«Knerounasi unxenepus», «['eHHass HHXEHEPUSI».

IIpakTuyeckasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.



11 KIIACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJCHNNH B 0M0JI0THHI

OpomonuonHas Teopust Y. Jlapsuna. IIpennocbuiku BO3HUKHOBEHH AapBUHU3MA. JKW3Hb U Hay4Has
nesarenbHocTh Y. /lapBuHa.

JIBrkyue cuibl 3BodOLMM BuAoB 1o Y. JlapBuHy (BBICOKAass MHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEICTBEHHAs! N3MEHYMBOCTh, 00pH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIH
otbop).

Odopmienne cunterndeckoi Teopun HBomonuu (CTD). HelitpanbHas Teopusi 3BOJIIOIHH.
CoBpeMeHHas HBOJIOLMOHHAs OMOJI0rHsl. 3HaYeHHE 3BOIIOLIMOHHON TEOpUU B (POPMUPOBAHUY €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpa.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, K. JIunneit, X. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. [apsun, C. C.
UYersepukos, U. U. Imansraysen, Jx. Xonnein, /. K. benses.

Tabnuups! u cxemsl: «Cucrema xuBoit npupossl (o K. Jlunuero)», «JlecTHuna »XUBBIX CylIecTB (110
Jlamapky)», «MexaHu3m GopMHUpOBaHUs IPUCIIOCOOICHNH y pacTeHuH U )KUBOTHBIX (110 Jlamapky)», «Kaprta-
cxema Mapupyra nyremectsus Y. J[lapsuna», «Haxoaku Y. Jlapsuna», «@Popmbl 0O0pbObI 3a
cyuectBoBaHuey, «Ilopoasl romy6eit», «MHoroobpasue KylbTypHbIX (POpM KamycTbl», «I1opoab! JoMalHux
AKHUBOTHBIX», «Cxema o0pa3zoBaHus HOBBIX BUAOB (110 Y. JlapBuny)», «Cxema COOTHOILIEHUS JBUKYLIUX CHJ
IBOJIIOLIMNY», «OCHOBHBIE TIOJIOKEHUS CUHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl

[Tomynsmus kak 3neMeHTapHas equHuIa 3Boatouu. COBpEMEHHbBIE METO/bI OLIEHKH I€HETUYECKOTO
pasHOOOpa3usi W CTPYKTypbl momynauuid. M3meHeHue reHo(oHAa MNOMYNALMU KaK 3JIEMEHTapHOe
ABOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTrndeckoro pasHosecus k. Xapnau, B. BaiinGepra.

OneMeHTapHble (AKTOPHI (ABMKYIIME CHIIBI) 3BOMIONMU. MyTanmoHHbli npouecc. KomOnHaTuBHas
M3MEHYUBOCTh. Jlpelid reHoB — city4aiiHble HEHAIpaBJICHHBIE M3MEHEHHS YacTOT aJljieiel B MOIYJISIUSX.
O¢dexr ocHoBatens. Igpgexm Oymovinounozo copaviwika. CHudceHue 2eHemuyecko2o pasHooopasus:
npuuunsl u cieocmeus. Ilposenenue aghghexma opetigha eenos 6 OorbUUX U MATLIX nonyaAyusx. Murparum.
W3onsauus nonynsiuuii: reorpaduueckast (mpocTpaHCTBEHHAs ), Ouosiornyeckas (penpoyKTHBHAS).

EctectBenHblii oT00Op — Hampasisoomuil (axkrop sBomonuu. DopMbl €CTECTBEHHOTO OTOOpa:
JBIDKYIUHM, CTaOMIU3MPYIOIKH, paspbiBatoluil (au3pyntuBHbIii). [TomoBoit or6op. Bo3HukHOBeHHE H
ABOJIIOLIMSI COL[UAJIBHOTO MOBECHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPO3BOIIOIMU. BO3HUKHOBEHHE TPUCTIOCOOIECHUH
y opraHu3MoB. Apomopdo3bl U uaumoazanTanuu. Ilpumepsl npuCOCOONEHUH Yy OPraHHU3MOB:
MOp(OJIOrHUECKHE, ¢buznoIornuecKue, OMOXUMHUYECKHE, MIOBE/ICHYECKUE. OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepun u crpykrypa. BugoobpasoBaHue kak pe3ynbTaT MUKpOIBoOJOUUH. M3omsmus —
KItoueBoil  ¢aktop BupooOpazoBanus. Ilyru u  cmocoObl  BU00OpazoBaHus:  aJUIONATPUUYECKOE
(reorpaguueckoe), CUMIATPUUECKOE (IKOJIOTHYECKOE), KMTHOBEHHOE» (TIOJIMIUIONAN3ALUs, THOPUIU3AIINS).
JUTNTeTbHOCTh SBOJIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl OpMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponw sBomononHON OWoNOTMH B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHHsI OMOpa3zHOOOpasus.
MHUKpPOABOIIONMS U KOIBOJIOLMS Mapa3uTOB M UX X03sieB. MexaHu3Mbl (POPMHUPOBAHHS YCTOMYUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. UerBepukos, 3. Maiip.

Tabmuuer u cxemsl: «MyTallMOHHAsE U3MEHUYMBOCTHY, «llomysiMOHHAs CTPYKTypa Buaa», «Cxema
MpOsIBJICHUST 3aKoHa Xapau—BaitHOepra», «JIBWKyIue CHIIBI JBOJIOIUNY», «IKOJIOTHYECKAs H3OJISIIHS
NOMYJSUI ceBaHCKOM (openn», «['eorpaduueckass 301K JTUCTBEHHUIBI CUOMPCKON M JIMCTBEHHUIIBI
naypckoi», «[lomynsioHHbIE BOIHBI YACICHHOCTH XUIIHUKOB U JKEPTBY», «CXeMa AEUCTBHS €CTECTBEHHOIO
orbopa», «Popmbl OOpHOBI 3a cyliecTBOBaHHE», «VHAYCTpUANbHBIN MeTaHu3M», «KUBbIe HCKOIaeMbIe»,
«IlokpoBUTENBCTBEHHAs: ~ OKpacka  JKMBOTHbIX»,  «lIpenympexnaromas  okpacka  >KMBOTHBIX»,
«Puznonoruueckue agantrauuny, «lIpucnoco01eHHOCTh OPraHu3MOB U €€ OTHOCUTENIBHOCThY, «Kputepuu



Bufa», «Bunel-aBoitHukm», «CTpykTypa Buaa B npupoae», «CrocoObl  BHI000pa3oBaHUS,
«["eorpaduueckoe Bug00Opa3oBaHre TPEX BUAOB JAHABIIICH», «DKOJIOTHYECKOe BUI000pa30BaHUE BHUJIOB
cuHULY, «Ilonunnonael pacrenunii», «KanycTHo-peaeuHblii ruOpu».

Ob6opynoBanue: repbdapuu pacTeHui, KOJUIEKIIUA HACEKOMBIX, Yydelia NTHUI] U 3Bepell ¢ MpuMepamu
Pa3NUYHBIX TPUCHOCOOICHUH, Yydena NTUI] U 3Bepel Pa3HBIX BUAOB, repOapuu pacTeHUil OIM3KUX BUIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BEIsSBICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnocoOienust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJIIoIIHs U €€ pe3yJibTaThl

Metoapl u3ydeHus MakposBosonuu. llaneoHTonormuyeckue MeETOAbl M3YyYEHHUS  3BOJIOLUU.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue meroabl uzydeHus sBoiouuu. CpaBHeHue ¢uopsl u (ayHbl MaTEpUKOB U
ocTpoBoB. buoreorpaduyeckue odnactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

DOMOPHOIOTHYECKHE ¥ CPABHUTEIHLHO-MOP(OIOTHISCKIE METOIBI H3yUEHUS IBOTIONUH. | eHeTHYeCKue
MEXaHHU3MBI BOJIIOIUU OHTOT€HE3a U MOSIBIICHHUS SBOTIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHATIOTHYHBIE
opransl. PynmumeHtapHble OpraHbl W aTaBU3MBL. MOJEKYISIPHO-TEHETHYECKHUE, OWOXMMHYECKHE W
MaTeMaTHYeCKUe METOJbl U3YUYEHHUs IBOMOUUU. ['oMonoruunbie reHbl. COBPEMEHHBIE METO/IbI TOCTPOCHHS
(UITOTEeHETHYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3aKoOHOMEpHOCTH (TmpaBuia) 3BoNOIUU. [lpunyun cmensvt Gyukyuti. HeoOpaTuMocCTh
HBOJIIOLIMU. AJJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabmuipl u cxembl: «DUIOreHETHYECKUM P JIOWAAn», «APXEONTEPUKC», «3BEpO3yObIe AIIEPHI»,
«Crerouedains», «Punnopurs», «CeMeHHble NanopOTHUKKY, «broreorpaduueckue 30Hb1 3eMiamn», «/peiid
KOHTUHEHTOBY», «Penuktsl», «HauanbHble cTaguu 3MOpPHOHAIBHOIO PA3BUTHS MMO3BOHOUYHBIX >KMBOTHBIX),
«["oMOJIOrUHBIE U aHAJOTMYHBIE OpTaHbly, «PyIUMEHTBD», «ATaBU3MBD», «XPOMOCOMHbIE HA0OPHI YeTIOBEKA
U IIUMIIaH3e», «[ JTaBHbIe HaIllpaBIeHUs SBOIOIMNY, «O011I1e 3aKOHOMEPHOCTH 3BOIIOIIUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKM HMCKOIMAEMBIX OCTAaTKOB OPraHU3MOB, MYJIDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxneHue U pa3BuTHe )KM3HH Ha 3emJe

Hayunble Tumores3bl MPOMCXOXAEHUS XKU3HM Ha 3emie. AOuoreHes M mnaHcrnepMmus. JloHaydHble
MIPEJICTaBICHMSI O 3aPOKIAECHUH KU3HU (KpeallmoHu3M). [ nroTe3a mocToSHHOTO caM03apOKIECHUS )KU3HU U €€
orpoBepskeHue onsitamu @. Penu, JI. Cnaymuannanu, JI. [acrepa. [IpoucxoxxaeHne >Ku3Hu U acTpoOHOIOTUsl.

OcHoOBHbIE 3Tambl HeopraHudeckod sBomtouuu. [lmanerapHas (reosiornyeckasi) SBOJIOLUS.
Xumuueckasi 3BOJOLUSA. AOMOTEHHBI CHHTE3 OPraHMYeCKUX BeIecTB U3 HeopraHmdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpazoBanue nonuMepoB 3 MoHomepoB. Koarepsatnas rumore3a A. U. Onapuna,
runotesa nepsuuHoro Oynasona Jlx. Xonneitna, renerndeckas runoresa I'. Mémnepa. Pu6osumsr (T. Uek) u
runoresa «vupa PHK» V. I'un6epra. ®opmupoBanne MmeMOpaH u BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emnn u MeToasl €€ uyueHus. Vckonaemple OpraHMuecKue OCTaTKU. I'eoXpoHosorus u eé
MeTo 1bl. OTHOCUTENbHAs U a0COI0THAs Te0XPOHOIIOTH. ['e0XpoHOIOrnyeckas mKana: 30Hbl, pbl, IEPUODI,
JIIOXH.

HavanbHele 3Tanel opraHnyeckor 3Boronuu. [losBIeHNE M 3BOMIONKS NEPBBIX KIETOK. DBOJIFOLUS
Metabonu3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor
nepBbix Ha 3emiie coobmecTB. CTpoMaToauThl. [IpoKaproThl M DYKapHUOTHI.

[IpoucxoxxaeHnne  dykapuoT  (cumOuoreHe3).  DBOJIIOLMOHHOE  TPOUCXOXKICHHE  BHUPYCOB.
IIponcxoxaeHre MHOTOKJIETOYHBIX OPIaHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX TIPYIII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3TaITbl 3BOJIIOIMH BBICIITUX pacTeHui. OCHOBHBIC apoMOp(03bl pacTeHUM. Bbixo pacTeHuit
Ha cyury. ITosiBineHne cnopoBbIX pacTeHUl U 3aBoeBaHKue UMHU cylu. CemeHHble pacteHus. [Ipoucxoxaenue
LBETKOBBIX PACTCHUM.



OCHOBHBIE 3TaIbl YBOJOLNHN )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. BeHackas dayna.
KemOpuiickuii B3phIB — IMOSBICHHE COBPEMEHHBIX THIIOB. [lepBbie XOp/0BBIE KUBOTHBIE. JKH3Hb B BOJIE.
OBoumonus MO3BOHOYHBIX. [Ipoucxoxaenne amubuii n pentunmii. IIponcxoxneHne MICKONUTAONUX H
ntul. [Ipunnun xiroueBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMH U MMO3BOHOYHBIMH YKMBOTHBIMH
CyILU.

PazBuTune xxu3Hu Ha 3emiie IO 3paM U IepruoJaM: apXeu, IpoTepo30ii, Maneo30u, Me3030i, KAHHO30M.
OOmast XapakTepuUCTHKa KJIMMaTa W TeOJOTMYECKHX TpoueccoB. [losBiIeHHe M paciBeT XapaKTepHBIX
OpranusMoB. YTriieoOpa3zoBaHHe: €ro YCIOBUS U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHUsS — JKOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuyuHBI M CIEACTBUS MacCOBBIX
BbIMUpaHui. COBpEeMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocoOeHHoctu. I[IpoGiema coxpaHeHus
O6uopaznooOpazus Ha 3emIe.

CoBpemeHHas cuctema opraHuudeckoro mupa. [IpuHnunel kiaccudukanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

JdeMoHcTpamun

[optpetsr: @. Penu, JI. Cnannannanu, JI. [lactep, U. 1. Meunuxos, A. . Onapun, [Ix. Xonneis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuubpr u cxemsl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuio
caM03apoKJeHus xu3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «9Tanbsl HEOPraHMYECKOU 3BOJIFOLIUN,
«["eoxponomornueckas mkana», «HauyampHble 3Tambl OpraHUYECKOW HBOMIOLUNY, «Cxema 00pazoBaHHS
yKapuoT myTéM cumOuorenesza», «Cucrema KUBOW NpuUponb», «CTpoeHHEe BHUpPyca», «ApoMopdO3bl
pactenuit»y, «Punnodurts», «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIN», «MXu»,
«ITanopotaukn», «l'omocemenHble pacTteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA
KHBOTHOT'O MUPay», «KApoMop(}o3bI JKUBOTHBIX», «IIpocreiimmey, «Kumeunononoctaeiey, «Ilnockue uepsuy,
«Unenuctonorue», «PbiOb», «3emHOBOmHBIE», «lIpecmbikaromuecs», «lItumpny, «MiekonuTaroume,
«Pa3BuTHE XU3HM B apXeWCKOW 3pe», «Pa3BuTue XKHU3HU B IIPOTEPO30MCKOM 3pe», «Pa3BuTHe XU3HU B
MAJIE030UCKON 3pe», «Pa3BuThe XKU3HU B ME3030UCKOM 3pe», «Pa3zBuTue XKU3HU B KaHO30WCKOH 3pe»,
«CoBpeMeHHas ccTeMa OpPraHMYeCcKOTro MUpay.

O6opynoBanue: repOapuy pacTeHUN pPA3NMMYHBIX OTIENOB, KOJJICKIIMM HACEKOMBIX, BJIQKHBIC
Ipenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMM UTTIOKOXKHUX, CKEJIETHI [I03BOHOYHBIX )KUBOTHBIX,
yydesia NTHUL[ U 3BEPEM, KOJUIEKIMM OKAMEHEJIOCTEW, IOJIE3HBIX HCKONAEMbIX, MYJSIKM OpPraHUYECKUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas jgaboparopnHasi padora «MogenupoBanue onbiToB Musuiepa—tOpu no m3zyuyeHutro
aOMOTreHHOI0 CUHTE3a OPraHNYeCKUX COeIMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTopHas padora «/3ydyeHne u onucaHrue NCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUHN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «3yyeHrne ocOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponosaoruu. MeToibl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABIECHUI O IPOUCXOXKACHNUN YelloBeKa. Pennrnosnsie Bo33zpeHus. CoBpeMEHHbIE
Hay4YHbIE TEOPUHU.

CxoncTBO 4enoBeKa ¢ JKUBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHHE 4enoBeKa. (CBHAETENbCTBA
CXOJCTBAa YEJOBEKa C YKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOJIOTrndYeckue, 3MOpHOJIOrHUecKre, (pU3n0Ioro-
OuoxuMuyeckue, rnoBeneHUeckue. OTIMYMS YelloBeKa OT JKUBOTHBIX. [IpsIMOXOXIeHME M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.

JBwxyue cuibl  ((pakTopbl) aHTpoONoOreHe3a: Ouojoruueckue, couuanbHble. COOTHOIECHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpomnoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIBI) U paHHUE
MOHTHJIbl — OOIIME MPEeIKH YeT0BEKOOOpPa3HbIX 00€3bsiH U JIoeH. ABCTPATONUTEKH — JBYHOTHE HPEIKU
moed. YemoBek yMeblii, IEpBble U3TOTOBIICHUS OpYIUN Tpyaa. HenoBek NpsAMOXOMSIIHANA U IIEPBBIN BBIXOJ
monen 3a npenensl Adpuku. YenmoBek reiear0eprckuii — o0l IpeioK HeaHIepTaIbCKOTO YeIOBeKa U
YeJI0BEKa pa3yMHOro. UesloBeK HeaHAePTAIbCKUI KaK BUJ JIFOJECH XOJIOMAHOrO KiauMara. YemoBek pa3yMHbIN
COBPEMEHHOT0 THIIA, ICHUCOBCKUHN YeTOBEK, OCBOCHUE KOHTUHEHTOB 32 npenenamu A¢puku. [Taneorenernka
U NTAJICOTCHOMHUKA.



DBOJIIOLIUS COBPEMEHHOT0 uesioBeka. EcTecTBeHHBIN 0TOOp B MOMyNSAUAX YeToBeKa. MyTalMmOHHBIN
nporecc u nosmMopdusm. [lonmynsiroHHbIe BOJHBI, Ipeid TeHOB, Murpanus U «3(PpQekT ocHoBaTENIs» B
MOMYJISILUSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pachl. [lonsitue o pace. bonbime pacel: eBporneoujHas (eBpa3uiickas), aBCTpayo-
HerpoujiHas (PKBaTopuaibHasl), MOHIOJIOM/HAs (a3uaTcKO-aMEepUKaHCKas). Bpems u myTu pacceneHus
yenoBeka Mo IaHere. EaMHCTBO denoBeueckux pac. HaydHas HeECOCTOATENbHOCTh pacu3Mma.
[TprucnocoOaeHHOCTD YeIoBeKa K pa3HbIM YCIIOBHUSIM OKpYy»Karoliei cpeapl. Bnusiaue reorpadudeckoit cpeabt
U apeiida reHoB Ha MOPQOJIOTHIO ¥ (PHU3HOJIOTHUIO YETIOBEKA.

MeXIUCIUTUIMHAPHBIE METOABl B (DU3MYECKOW (OMOJOTHYECKON) aHTPOIMOJIOTUU. DBOJIOIMOHHAS
aHTPOTMOJIOTHUS U MaJICOAHTPOIOJIOTHS YEIOBEUECKUX Monynauuid. bruoconuansHble Uccaea0BaHus PUPOIbI
yenoBeka. MccnenoBanne KO3BOIMIOIMHA OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnumpr u cxembl: «Metoabl aHTpornoJaoruny, «I'omoBHONW MO3Tr denoBekay, «UernoBekooOpasHbIe
00e3bstHb», «CKeNeT 4YeloBeKa W CKeJIeT MuUMIaH3e», «PyJIMMEHThl W aTtaBU3MbD», «JIBUKYIIHE CHIIBI
aHTPOMOreHe3a», «IBONIOIMOHHOE IPEBO YeNOBEKa», «ABCTpalonuTek», «UemoBek ymenslii», «UemoBek
npAMoxo sy, «Jlenucockuii yenoBek» «Heanaepranpub»y, «KpomaHboHIB, «lIpeaku uenoBekay,
«Tarbl 3BOJIOIUY YeJIoBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUabHON KYJIbTYphl MPEIKOB YEIOBEKA,
penpoxaykuuu (dotorpadun) kapTuH ¢ MUDOIOrHUECKUMU U OUOIEHCKUMU CHOKETaMHU IMPOUCXOKIACHUS
4yenoBeka, (ororpadmu HAXOJOK HMCKONAEMBIX OCTATKOB YEIIOBEKAa, CKEJIET 4YellOBeKa, MOJENb ueperna
YeloBeKa M uepena HIMMIIaH3e, MOJENb KHUCTH 4YeJoBeKa M KHCTH HIMMIIaH3€, MOJENH TOopca IMPEIKOB
YeJloBeKa.

JlabopaTopuasi padora «/3yueHue ocoOEHHOCTEH CTPOEHHUs CKelleTa YelOBEKa, CBA3aHHBIX C
MPSIMOXOKJICHUEM.

IpakTHyeckasi padora «/I3yueHne sKOIOrHYECKUX aAanTaluil 4eT0BEKay.

Tema 6. Jxkos10rus — HAyKa 0 B3aMMOOTHOILICHUSAX OPTraHNU3MOB U HAJOPraHNU3MEHHBIX CHCTEM C
OKpY:Kamole cpenou

3apoxaeHue W pazButue skosoruu B Tpyaax A. ['ym6ompara, K. ®@. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3anaun 3xonoruu. CBs3b 9KOJIOTUH C JPYTUMU HayKaMH.

Mertoapb! s3xosnoruu. [TosieBbie HaOMOAeHHUS. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOIHBIE U Ta0OpaTOPHBIE.
MopennpoBanue B DKOJOTMM. MOHHTOPUHI OKPYKAIOIIEW Cpeabl: JIOKAJIbHBIM, PETHMOHAIBHBIN H
r7100aJIbHBIHN.

3HaueHue HKOJIOTMYECKUX 3HAHUH Ui YeloBeKa. DKOJIOTMYECKOe MUPOBO33PEHUE KaK OCHOBA CBS3EH
4eJI0BEYECTBA € MpHUpoAoH. DOpMHUPOBAHUE DKOJOTUYECKOW KYyIbTYpPHl U SKOJIOIMYECKOH I'PAaMOTHOCTH
HaCeJICHMS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H. Cykaués.

TaGnuue! u cxemsl: «Pa3aensl K0T, «MeToJIbl HKOJIOTHI», «CXeMa MOHUTOPUHTA OKpY KaloIIen
cpeab».

JlabopaTopnasi padora «/3ydeHne METOI0B SKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUS

Oxonorndeckue GakTOppl U 3aKOHOMEPHOCTH WX JaercTBusA. Kiaccudukanus >SKOJTOTHYECKHX
¢dakTopoB: abuoTHYecKHWe, OWoTHYEecKHe, aHTpomoreHHsle. OOmMe 3aKOHOMEPHOCTH  JIEHCTBHA
skojornueckux ¢akropoB. IlpaBunmo wmwuammyma (K. IImnpenrens, 0. JIubux). TomepaHTHOCTB.
OBpHOMOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue akropbl. CBEeT Kak dKoJoruueckuil haktop. JlelicTBre pa3HbIX YYaCTKOB COJIHEUHOTO
CIIEKTpPa HAa OPraHu3Mbl. OKOJOIMYECKHE TPYNIbl PAaCTEHMM M SKUBOTHBIX IIO OTHOLIEHUIO K CBETY.
CurnanbHas posb cBeta. Doronepuoausm.

Temmneparypa kak sxonorudeckuit paxrop. JeiictBue remnepaTypsl Ha opranu3Msl. [lolikunorepMHbie
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.



BrnaxxHocts Kak skonoruueckuil ¢akrtop. Ilpucmocobienus pacTeHMid K TOJAEPKaHUIO BOJIHOTO
Oananca. Knaccuukanus pacteHuil mo oTHomeHuto k Boje. [Ipucrnoco6ieHus :KUBOTHBIX K M3MEHEHMIO
BOJHOI'O PEeKUMa.

Cpenpl 0OUTaHMsI OPraHM3MOB: BOJHAsI, HA3EMHO-BO3/AYILIHAs, [IOYBEHHAs!, IITyOMHHAs [TOAIIOYBEHHAs,
BHYTpHOpraHu3MeHHasi. PU3UKO-XMMHUYECKHE OCOOCHHOCTH cpesi oOuTaHus opranu3MoB. IIpucnocobienus
OpPraHU3MOB K KU3HH B pa3sHbIX cpelax.

buonornveckue putMmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBL.
ITprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KHU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstue o >xu3HenHou (opme. KuzHeHHBIE (OPMBI PACTCHUM:
JIepeBbs, KYCTapHUKH, KYCTapHUYKHM, MHOTOJIETHME TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBbIE (QOPMBI
KUBOTHBIX: THIIPOOHOHTHI, T€OOMOHTHI, a3p0OHMOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue pakTopsl. Buapl 6M0THYECKHX B3aUMOCHCTBUI: KOHKYPEHIIMSI, XUIIIHUYECTBO, CHMOMO03
u ero (opmel. [lapazutusm, Koonepamnus, MyTyajin3M, KOMMEHCATH3M (KBapTUPAHTCTBO, HaXJI€OHUUECTBO).
Herpoduueckue B3ammopeiicTBusi (Tomuueckue, dopuyeckue, (abpuueckue). 3HayeHUE OMOTUYECKUX
B3aUMOJCHCTBUI JJiIl CYyIECTBOBAHUS OpPraHU3MOB B cpeae obOutanus. I[IpuHIUMO KOHKYpEHTHOTrO
UCKJIFOUEHHUS.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «konoruyeckue (akropel», «CBETOBOH CHEKTP», «IKOJOTHYECKHUE TPYIIIbI
KUBOTHBIX I10 OTHOIICHUIO K CBETY», «TeIUIOKpOBHBIC KHBOTHBICY», «XOJOJHOKPOBHBIC >KUBOTHEICY,
«DU3NOJIOTHYECKUE a/lalTallui KUBOTHBIX», «Cpeabl 00UTaHUs OpraHu3MOBY», «buosornueckue puTMbI»,
«Kuznennrsie GopMbl pacTeHH», «Ku3HEHHBIE (HOPMBI JKUBOTHBIX», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO
necay, «JKocucTeMa XBOHHOro jiecay, «Llenu nuranusy, «XumuauyectBoy, «Ilapasutusmy», «KoHkypeH1us»,
«CumMObno3y, «KoMMeHcaIn3My.

OO6opynoBanue: repOapuu pacTeHUH U IKUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIMSHUIO Pa3IMYHbIX
9KOJIOTMUECKUX (DAaKTOpOB, TepOapuu CBETONIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX pPacTEHU,
CBETOJIIOOMBBIEC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHbIE pAcTeHHs, TrepOapuul U KOJJIEKIUH
TEIUIOI00MBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydela ITUIl U 3Bepel, repdapuu pacTeHuH,
OTHOCALIMXCS K rurpoduram, kcepoputam, Me3opuram, KOMHATHbIE PACTECHUSI JAHHBIX TPYII, KOJJICKIUH
KUBOTHBIX, OOUTAIOLINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMM PAacTEHUH M KMBOTHBIX, 00Ja/1al0luX
yepTaMu MPUCIIOCOOIEHHOCTH K Ce30HHBIM U3MEHEHHSM YCIOBHH KU3HU, repOapiy U KOJIJIEKIMHY PacTeHHUH
M OKMBOTHBIX Pa3JMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YYACTBYIOUIMX B pa3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlaGopaTopHas padora «BplsBlIeHHE TPUCITOCOOICHUI OPraHU3MOB K BIUSTHHUIO TEMIIEPATyphI».

JlabopaTopHas padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XapakTepUCTUKHU nomynasiuu. llomynsuus kak Owuosiormueckas cucrema. Poib
HEOJAHOPOJHOCTH Cpenbl, (pu3nyecknx OapbepoB M OCOOCHHOCTEW OMOJOTHH BHJIOB B (HOPMHUPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYpHI Nonysauuid. OCHOBHBIE MTOKA3aTEIN MONYJISALUU: YUCIEHHOCTD, IJIOTHOCTD,
BO3pacTHasl U MOJIOBAsi CTPYKTYpa, PO’KIaeMOCThb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpAIHSI.

OKojorudeckasl CTpykrypa nomyisaiuui. OLeHKa YUCIEHHOCTH NOMYJAUMU. JIMHaMuKa MOMyJIsauu U
e€ perynsuus. buotndeckuii moteHman nonyasAuy. MojenrpoBanue TMHaAMUKHU nonyisiuu. Kpussie pocra
YHUCICHHOCTU monyisiuuu. KpuBble BbDKUBaHMS. Perynsius 4MCIEHHOCTH MOMYJSIMHA: poyib (aKTOpPOB,
3aBHUCSILIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAoB (I- u K-crparterun).

[Tonatue 06 skonoruyeckoi Hume Buaa. Mecrooburanue. MHOromepHas MOZAETb 3KOJIOTHMYECKON
Huim J[x. M. XatunHcona. PazMepsl skonorndeckoi Huid. [loTeHImanpHas U peaiu30BaHHasi HUILIN.

Bun kak cuctema nomynasuuid. Apeanbl BUAOB. BUIIBI M MX JKU3HEHHBIE CTpaTErMU. JKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIUI KUBOTHBIX. bruosiornueckue MHBa3uu 4yKEpOIHBIX BUJOB.

JdemoHcTpauuu

IToprper: Ix. M. XaTuynuHCOH.



TaGnuue! 1 cxembl: «IKOJIOTHIECKUE XapaKTEPUCTUKU MOMyasumn», «l[IpocTpaHcTBeHHas CTPyKTypa
nomynsuuu», «Bo3pacTHele nupamuabl nonmyaanun», «CKOPOCTh 3aceNeHHs IOBEPXHOCTH 3EMIIA
pa3IMYHBIMU Opranu3Mamm», «Mojenp skosiornueckod Humu Jx. M. XaTuunconay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHus ceMsH pacTeHH K PacCeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOrNYeCKHE CHCTEMBbI.

CooOuiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBsizu Mexay opraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpeitas cuctema (A. JIx. Tenciu). DyHKIMOHAIBHBIE OJOKM OPraHU3MOB B
HKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, penyleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CeTH.
Abunortndeckue 06510k 3KocucTeM. [1ouBbI M Wbl B 3KocucTeMax. KpyroBopoT BeIiecTB U MOTOK 3HEPTHH B
HKOCHCTEME.

OcHOBHbIE TIOKa3aTeau 3KOcUCTeMbl. buomacca m mpoayKuus. DKOJIOTMUYECKHUE NMUPAMUAblI YUCEIl,
OMOMACChI U DHEPTHH.

Junamuxa  skocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpapneHnnbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U HMX IMPHUYUHBI.
AHTpPOTIOTeHHBIE BO3ACUCTBHUS Ha CykKueccuu. KimmakcHoe cooOmecTBo. buopa3zHooOpasue W HOJTHOTA
KpYroBOpOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble PKOCUCTEMBI. JKOCUCmEMbl 03EP U peK. DKOCUCTEeMbl MOpell U OKeaHo8. IKOCUCeMbl
MYHOp, 1ec08, cmenetl, NyCmblHb.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATpodKocucTeMa. ArporeHo3. Pa3nmnuns Mexy aHTPONOTeHHBIMU U
MIPUPOJAHBIMH SKOCHCTEMAMH.

VYpb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas ¢umopa u  dayna.
CuHaHTponu3anus TOpoJACKoil ¢ayHbl. buonormdeckoe M X034HCTBEHHOE 3HAUEHUE Aarpo’KOCHUCTEM U
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OpPraHM3MOB B 3KocucTeMax. Poib
KackaoHo2o 3ghghexkma u 6u008-20upuxamopos (Kuouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoC HEPrUM U BEIIECTB MEXKAY CMEKHBIMU SKOCUCTEMAMHU. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIUN 1
HKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUH.

Mexanuzmvl 8030eticmeus 3a2psA3HEHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHUMEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeus. MeTo10J0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencan.

Tabmuupr u cxembl: «CTpykTypa OHOILIEHO3a», «IDKOCHUCTEMAa UIMPOKOJMCTBEHHOTO JIECa»,
«JKocHucTeMa XBOWHOTO Jeca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B dKOcHcTeMe», «KpyroBopor
BELIECTB B dKocuctemey, «Llenu nutanus (macrOuIIHas, 1eTpUTHAs)Y», « IKOJIOTHUECKasi MUpaMuIa YHCem,
«DQKoNoruyecKas mupamuga OuoMaccel», « IKOJOTHUECKas: mupamMuaa dHeprum», «O0pa3oBaHue 6010Tay,
«lepBuuHas cykueccus», «BoccTaHoBieHHE Jieca MOCE MOXKapa», «IKOCUCTEMA 03€pa», «ATpPOILIEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHU B arporeHosey, «IIpumepsl ypOboskocuctem».

ObopynoBanue: repOapuu PacTeHHM, KOJUICKIIMM HACEKOMBIX, dydesia MTHI[ M 3Bepel, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOo3KOCHUCTEMBI.

JlabopaTopuasi pa6ora «/I3ydeHue pazHOOOpa3usi MENKUX MOYBEHHBIX YICHHCTOHOTHX B Pa3HBIX
KOCUCTEMAX».

JIKCKypeust «IDKCKYpCHs B TUIIMYHBIN OHoreoeHo3 (B 1y0paBy, Oepe3HsK, eIbHHUK, Ha CyXOJ0IbHBIN
VI TIOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeHust «IKCKYpCHs B arpO3KOCUCTEMY (HA I10JI€ WIN B TEIUIMYHOE XO03SIMCTBO)».



Tema 10. Buocdepa — rnodanbHast IkocucTemMa

buocdepa — obOmemmanerapHass o0ojiouka 3eMIIM, TJ€ CYIIECTBYEeT WM CYIIECTBOBaja >KU3Hb.
Pa3BuTHe npenacrasnenuii o uocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o 6uocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo 0nocdepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocheprl. OcodeHHOCTH OrOChephl Kak MI00aTbHOM SKOCUCTEMEI.
JluHamu4deckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB M OMOT€OXMMHYECKHE IUKIIBI (yriiepoja,
a3ora). PurmMuuHoCTS siBIEHUI B Orocdepe.

3oHanbHOCTh OHMOchepbl. [loHsTne o Omome. OcHOBHBIE OMOMBI CyIIW: TYHJIpA, XBOHHBIE Jeca,
CMELIaHHbIE M IIWPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI, MYCTHIHU, TPOIHUYECKUE JIeCa, BBICOKOTOPDS.
Kimmar, pacTuTenbHBIN U )KUBOTHBIM MHP OMOMOB CYIIIH.

CrpykTypa n GyHKIHS )KUBBIX CUCTEM, OI[CHKA UX PECYPCHOTO MOTEHIMala U OMOCepHBIX (PYHKIUH.

JdemoHcTpauuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmuuer u cxemsr: «I'eocdepsr 3emimn», «KpyroBopor a3orta B npupojae», «KpyroBopot yrieposaa B
npupoe», «KpyroBopor kuciopona B mpupojae», «KpyroBopor Boabl B mnpupozae», «OCHOBHbIE OHOMBI
cyumy, «Kimmartuueckue mosica 3emun», «Tynaapa», «Taiiray, «CMenrannsiii jecy, «l1IInpoKkoIMCTBEHHBIH
necy, «Crenby, «CaBanHay, «Ilycteiasay, « Tponnueckuii gecy.

O0opynoBanue: repdapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpYKawlIas cpeaa

DKoJIOTHYEeCKHe KPU3UCHl M WX MNpUYUHBL. Bo3neiictBue dYenmoBeka Ha Owocdepy. 3arps3HeHHE
BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpyienue
nouBbl. OXpaHa MMOYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTpPONIOT€HHOE BO3/ICUCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO H
KUBOTHOro Mupa. OCHOBHBIE TNpPUHIUIBI OXpaHbl npupoabl. Kpacuble kHuru. Ocobo oxpaHsieMmble
npupoausie Tepputopun (OOIIT). borannueckue cajsl 1 300JI0THYECKUE TTAPKU.

OcCHOBHbIE MPHUHIMIBI YCTOMYMBOTO PpAa3BUTUS 4YeJOBEYECTBA M MpupoAbl. PanmoHanbHOe
IIPUPOJIOTIONB30BAHUE U COXpaHEHUEe OHOIornyeckoro pasHooOpasus 3emiu. OOmue 3aKOHOMEPHOCTH
IJI00ABHBIX DKOJOTUYECKUX KpU3UcoB. (OCOOEHHOCTH COBPEMEHHOIO KpH3UCa U €ro BEpOSTHBIE
IIOCJIEICTBHSL.

Pa3BuTHe MeTOZOB MOHUTOPMHIA pa3BUTHUSl ONACHBIX TEXHOIEHHBIX MpoleccoB. CucmemHvle
uccnredosanusi nepexooa K pecypcocoepezaioujell U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonozuueckoe
pasHoobpasue u ouopecypcel. Hayuonanvnvle ungopmayuonnsvie cucmemsl, obecneuugaroujue 00Cmyn K
uHgopmayuu no coCmMosiHUIO OMOeNbHbIX 8U008 U IKocucmem. OCHOBbI IKOpeadbUIUMAayuU IKOCUCTEM U
cnoco608 60pb0OBI ¢ buonoepedcoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

TaOmuis! 1 cxembl: «3arps3HeHne atMochepbl», «3arpsa3HeHue rupocheps», «3arps3HEeHUE TOUBbI»,
«ITapHuKOBBIH AP PeKT», «Ocob0 OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MOIETH YIPaBIIEMOT0 MUPay.
Ob6opynoBanne: ¢dortorpadhuu OXpaHIEMBIX pacTeHUW U >KUBOTHBIX KpacHoit kHurum Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpPeOOBaHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType NMUHOCTHBIX PE3yJIbTaTOB OCBOCHHS NMPOTrPaMMbl MO OMOJIOTHH BBIJEIIEHBI CIEAYIOLIIe
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHMCKON TI'pa)XIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOIPENEICHUIO, Haludue mMomugayuy K oOy4eHUI0 OHOJIOTHuH,
yeneHanpasienHoe pasgumue BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH H
UCTOPUYECKUX TPaJAULIUN Pa3BUTUSL OMOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaIOIIUXCS
PYKOBOJICTBOBATbCSl B CBOEH AESTEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHM, IPUCYLLIUMU CHUCTEME
OuoI0rMYecKoro 00pa3oBaHus, Haluuue NPagoCcoO3HAHUS FIKOIIOTUYECKON KYIbTYPbI, CHOCOOHOCMU CIMABUNb
LEJIU U CTPOUTH JKU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE Pe3yIbTaThl OCBOEHUSI IPOrPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B €AUHCTBE YUeOHOU U
BOCIIUTATEIBHON NESITEIbHOCTH B COOTBETCTBHU C TPATUIMOHHBIMH POCCHHUCKUMH COIMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH U TYXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMU, IPUHATHIMH B OOIIIECTBE MPABUIAMH U HOPMaMH
MOBEJCHUSI M CHOCOOCTBYIOT IPOILIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHHMS M CaMOPA3BHUTHUS, Pa3BUTHS
BHYTpPEHHEH MO3UIMU JUYHOCTH, TATPUOTU3MA U YBAXKEHHUS K 3aKOHY M MPABOIOPSIKY, YEIOBEKY TpyAa U
CTapuIeMy IOKOJIEHHIO, B3alMMHOI'O YB@)KEHUs, OEpEKHOTO0 OTHOLIEHUS K KYyJIbTYpPHOMY HAcleJUI0 U
TpaJuLIUSIM MHOTOHAIMOHANBHOTO Hapoaa Poccuiickoit denepaiuu, nmpupoje u OKpyKaroliei cpee.

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHHS Y4€OHOTO MpeaMeTa « bHoIorus JOKHBI OTPaXkaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JTUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOIIHUX
TPaAULIMOHHBIM [EHHOCTSM POCCHUHCKOro OOIIeCTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OIbITa
NeSITEIbHOCTH B IIPOLIECCE peaTn3al[ii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATEIbHON JIEATENBHOCTH, B TOM YUCIIE
B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3HUIIMUA O0YUYAIOIIETOCs KaK aKTUBHOTO UM OTBETCTBEHHOTO YJICHA
POCCHIICKOT0O 00I1IeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITEIbHOCTU MPU CO3JaHUM YyYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHITOTHEHUU OMOJIIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHUIO K SIBICHUSM COBPEMEHHOM KU3HU U
O0OBICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIIOJEH C
pa3HBIMH YOEKICHUSIMH, KYTbTYPHBIMHU IIEHHOCTSMHU U COIIUATBHBIM TOJIOXKEHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHHS YU€OHBIX, [I03HABATEIbHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBKHUTEILHOTO OTHOIIECHUSI K MHEHHIO ONIIOHEHTOB MPHU OOCYKICHUH CTIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAECPHKAHMS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIE€ATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHMSA

c(hOPMHUPOBAHHOCTh POCCHICKON TPaKJAHCKOW HMJIEHTUYHOCTH, MATPHUOTHU3MA, YBAKEHHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTHU mepen PoauHoM, rop1ocTu 3a CBOM Kpai, cBOow0 PoauHy, CBOW SI3bIK U
KYJbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHANILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACJIEINIO M MaMsITHUKAM IPUPOJIbL, TocTHKeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CHOCOOHOCTH OLICHUBATh BKJIA/l POCCUMCKHX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOIOTUH, TOHUMAHUS
3HAYeHUS! OMOJIOTHH B TO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yoexx1€HHOCTh, TOTOBHOCTh K CIYXEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIOCOOHOCTH OIIEHUBATh CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENSIM, CO3/JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEH CEeMEMHOM KM3HU B COOTBETCTBUU C TPaAuLIUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMaHNE SMOLIMOHAIBHOTO BO3JACHCTBUS AKUBOW MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE IMPOSIBISATh KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (GOPMHUPOBAHMS KYJbLTYPbl 310POBbSI H 3MOLHMOHAJILHOIO
0J1aronoTyyus:

MMOHMMAHKE U Peau3alis 3J0POBOro U OE30IMacHOT0 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COOITIOICHUE
TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIA PEXXUM 3aHATHH M OTAbIXA, peryispHas (usndeckas
aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PH3UYECKOMY U
[ICUXUYECKOMY 370POBBIO;

MMOHMMAHUE IIEHHOCTH IPaBWJI HHIUBUIYaTHbHOTO M KOJUICKTHBHOTO OE€30MacHOTO ITOBEACHHS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIEACTBUN M HETPUATUS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHS aJKOTOJIs, HAPKOTHUKOB,
KYpEeHHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW [I€ATEHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HaIpaBJIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO I€SITETbHOCTD;

HWHTEpEC K pa3InyHbIM cdepam npodecCuoHaTbHON ACITEIHbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOD Oynymieit mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HMU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11eJ1IecCO00pa3HOe OTHOIICHHE K MPUPO/IC KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS;

TIOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIBTYPHI: MPUOOpPETEHHE OIbITA IUIAHUPOBAHUS TOCTYIKOB U
OLICHKU UX BO3MOXHBIX MIOCIIECTBUN JIJIs1 OKPYXKAIOLIEH Cpebl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTH UCIOJIL30BaTh MPUOOPETaeMbIe IPU U3YUCHUN OMOJIOTUHN 3HAHUS U YMEHHSI TIPH PEIICHUH
po0JieM, CBSI3aHHBIX C pAllMOHATBHBIM TPUPOIOIIOIH30BaHUEM (COOTI0IEHNE MPABHII TIOBEICHHS B IPUPOJIC,
HaIMpaBIIEHHBIX HA COXPaHEHUE PABHOBECHS B 9KOCHCTEMAX, OXpaHy BUAOB, SKOCUCTEM, Orochepsl);

AKTHUBHOE HEINpUATHE JEHUCTBUW, INMPUHOCIIIMX BpeA OKPYKArOUIEH NPHUPOAHOW Cpene, yMEeHue
MPOTHO3UPOBATh HEONArOMPHATHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJU4YMe PA3BUTOTIO SKOJOTUYECKOrO MBILIUICHUS, YKOJIOTHYECKON KYJIbTYpPhl, ONbITA AESITEIbHOCTU
9KOJIOTUYECKON HAIPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI HMH B TTO3HABATEIILHONW, KOMMYHUKATUBHOM
U COLUMAIBHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOW JEATEIBHOCTU JKOJOTHYECKOU
HAaIMpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA UAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCOZHAHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MHDE;

COBEPILIEHCTBOBAHMUE SI3BIKOBOM M YUTATENBCKON KYIbTYpPbl KaK CpPEACTBA B3aUMOJACHCTBUS MEXIY
JIIOJIbMH U TTIO3HAHUS MUDA;



MOHMMAaHHe crenu(pUKN OMOIOTUN KaK HayKH, OCO3HaHUS €€ poiu B ((OPMUPOBAHUU PALIMOHATIEHOTO
Hay4YHOTO MBIIIJIEHHUS, CO3JIJaHMM LEJIOCTHOTO IPEJICTABICHUS 00 OKpY)KaloLleM MHUpE KaK O €IUHCTBE
IIPUPO/bI, 4YEJIOBEKAa M OOILIECTBA, B IMO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHMHM MpoOIemM
COXPaHEHMsI IPUPOJHOIO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIS COBPEMEHHOW LMBHIIM3ALMU: OOECIEYeHHS HOBOTO
YPOBHSI Pa3BUTUSl MEAULMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIUM, CIIOCOOHBIX peIlaTh PECYypCHbIE
npoOJeMbl Pa3BUTHS UYEIOBEUECTBA, IMOMCKA MyTEH BBIXOJA W3 IIIOOATBHBIX JKOJIOTUYECKHX MPOOIeM U
obecrieyeHus nepexoja K yCTodMBOMY pa3BUTHIO, PAllHOHAILHOMY MCIIOJIb30BaHHIO MIPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHUIN B LENIAX MOBBILICHUs OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAyYHOW IPAMOTHOCTH, KaK COCTABHOHM 4acTH ()YHKIIMOHAJILHONH IPaMOTHOCTH OOYUYaroIIMUXCs,
dhopMupyeMoil Ipu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB TO3HAHHS, WCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIOJb30BaTh IOJydaeMble 3HAHMs s aHajau3a U OOBSCHEHUS SBJICHUH OKpPYKAIOIIEro MHpa H
MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHE J1eJaTh 000CHOBAaHHBIE 3aKJIIOUYCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y UMEIOLIUXCS IaHHBIX C 1IEeJIbI0 TIOJTY4EHUs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIIONB30BaTh OHMOJIOTWYECKHE 3HAHUS JUIS peUieHHus npodieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTM HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IMPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh UHUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHUI0 M CaMOOOpa30BaHHIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBHUH C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTo npeaMeTa «bHomorusy» BKIIOYAIOT: 3HAUUMBIE TS
(hopMHUpPOBaHKS MHUPOBO33PEHUST OOYYAIONIUXCS MEXKIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAayYHbIC
MOHATHSI, OTpaXKAaloIIUe IIEIOCTHOCTh HAYYHON KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHUSA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPTHsI, SIBICHHE, MTPOIIECC, CUCTEMa, HAyYHbIN (akT,
MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeq0oBaHNe, HAOMIOJeHUEe, HW3MEpEeHHe,
OKCIIEPUMEHT W JAPYTUE€), YHUBEpCAIbHBbIE yueOHbIE JEWUCTBHUS (IMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
perynaTuBHble), obecrneunBarone ¢GopMupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U COIMANBLHOM
KOMITETCHITHT 00yJaromuxcs; CIIOCOOHOCTh 00ydJaronmxcs UCIIOJIb30BATh OCBOEHHBIE
MEXIUCHUTIIMHAPHBIE, MUPOBO33pPEHUECKIE 3HAHUS M YHUBEPCAIIbHbIE YueOHbIe 1eHiCTBUS B TO3HABATEILHOM
Y COLMAIBHOM MPAKTHKE.

B pesynbpTaTe n3yueHus OMOIOTHU HA YPOBHE CpeHEro o01ero oopazoBaHus y o0ydaromierocsi Oyayr
chopMHUpPOBaHBI TIO3HABATEILHBIE YHUBEPCAIbHBIC YUeOHbBIE NEWCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
yueOHbIe IeUCTBUS, PETYJIATUBHBIE YHUBEPCATbHBIC YUeOHbIC AEHCTBHSI, COBMECTHAS IESTEIBHOCTD.

MeranpeamMeTHbie Pe3yibTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OO0MIeTO 00pa3oBaHUS JOJDKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J€HCTBUAMM:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOATEIBHO (hOPMYITHUPOBATh U aKTYAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

KCII0JIb30BaTh IPU OCBOCHUH 3HAHUM TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS,
kiaccudukanuu, 0000IIeHHs), PACKPBIBATh CMBICT OMOJIOTHYECKUX MOHATHN (BBIICTSATH UX XapaKTEpPHBIC
MPU3HAKH, YCTAHABIIUBATH CBSI3U C IPYTUMHU MOHATUSIMH);

OTpEeENATh LENH NEATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HUX JOCTHKEHHS, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUA (MHIYKTUBHBIC, JI€AyKTUBHbIC, IO aHAJOTWHU), BBISABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUMS B pacCMaTPUBAEMBbIX SIBICHUAX, (OPMYIHUPOBATH BBIBOJBI U 3aKIIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA JIJISl IPEICTABIICHUSI CYLIECTBEHHBIX CBSA3EH U OTHOIIECHUN B
M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN Pa3HOTO PO, BBIIBICHHBIX B Pa3UYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;



pa3pabarbiBaTh IJIaH pPELICHUA MNpoOJeMbl C YUETOM aHaIM3a UMEIOIIMXCS MaTepUAbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBAThb COOTBETCTBHUE DPE3YJbTATOB LEISIM, OLCHUBATbH
PHUCKU MOCIEACTBUI NESTENbHOCTH;

KOOPJAMHUPOBATH U BBINOJIHATH pabOTy B yCIOBUSAX PEATbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBHS:

BJIaJICTh HaBBIKAMHU y4eOHO-HUCCIIEIOBATENILCKON M MPOSKTHOM 1EATEIbHOCTH, HABBIKAMH Pa3peIIeHUs
po06JsieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJbI JACSITEIBHOCTH IO MOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
peoOpa30BaHUIO U TPUMEHEHHIO B yYEOHBIX CUTYAIHSIX, B TOM YUCIIE IPU CO3/1aHUH YIEOHBIX U COLUAIBHBIX
MIPOEKTOB;

(dbopMHpOBATh HAyYHBIH THI MBIIIJICHUS, BJIaJIeTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TOHSATHIMHA
1 METOJIaMH;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIbHON NESTEIHHOCTH M JKM3HEHHBIX
CUTYaIUsIX;

BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/ayy, BBIIBUraTh TUIOTE3Y €€
pellIeHus, HaXOIUTh apTYMEHTHI JJIs J0Ka3aTelIbCTBA CBOUX YTBEPKIACHHUIA, 3a71aBaTh MapaMeTPpbl U KPUTEPUH
pelieHus;

aHAJIM3UPOBATh TMOJTYYCHHbIE B XOJ€ pEIICHUS 3a7aud pe3yabTaTbl, KPUTHUYECKU OILIEHHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIATh LIEJCHANpPABICHHBIM IOMCK IMEpeHoca CpelICcTB U crnocoOoB  JeicTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETb IEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WICH, IMpEIaraTb OPUTHHAJIBHBIE TOJIXOAbI M PEHICHHUS, CTaBHTH MPOOJIEMBI U
3aJ]auu, IOMyCKAaroIl1e aJbTepHATUBHbIE PEILICHHS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATbCS B PA3IMYHBIX MCTOYHUKAX HH(OpManuu (TekcTte y4eOHOro MmocoOus, HayyHO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHbBIX, B
WuTepHere), aHaIM3upoBaTh WHPOPMALMIO pa3IMYHBIX BHUJOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpOBAThH 3aNpOChl U MPUMEHSATh pa3IMYHbIE METOJABI IPU MOMCKE M OTOOpE OMOJOrHYECKON
nH(popMalu, HeOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTath  OMBIT  MCIOJB30BaHUS  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NpeACTaBICHUs OMOIIOTMYECKOl HHbOpMaIu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHUIIbI, PUCYHKH U JIPYTOe€);

UCIOJIb30BaTh HAYYHBIH A3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOIOrHYecKoil MHpOopMaIHen:
MPUMEHSTh XUMUYEeCKue, (GU3NYECKue M MaTeMaTHYeCKHe 3HAKU M CHUMBOJBI, (popmynbl, abOpeBuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMHM pAacloO3HaBaHWs W 3alIUThl HWHQOpManuu, HHPOPMAILIMOHHOW O0€30MacHOCTH
JMYHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMMU:

1) o6menmne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >XKHM3HHM, aKTHMBHO Yy4acTBOBaTh B JAMANIOre WIH
IMCKYCCHM TI0 CYIIECTBY OOCYXIaemMoil TeMmbl (yMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTEJIbHO BBINIOJHEHUS IMpeajaraeMoil 3aiayu, y4uThIBaTb MHTEPEChl U COTJIACOBAHHOCThH MO3HMILIMN
JPYTUX YYaCTHUKOB JUAJIOTA WU IUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBa OOLICHMSA, IOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU IIEPErOBOPHI;



BIIQJICTh PA3IMYHBIMU CIIOCOOAMK OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh HAMEPEHUS JPYTUX JIIOJIEH,
MPOSBIISATh YBAXUTEIHLHOE OTHOIIEHHE K COOECeHWKY UM B KOPPEKTHOW ¢opme (HopMylInpoBaTh CBOU
BO3PaKEHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U WCIOJB30BaTh MPEUMYILECTBA KOMAaHAHOW M MHAWBHIYaJIbHOM pabOTHI MPH pPELICHUH
Ouosiornuyeckoii mpo0aeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHSI TPYIIIOBBIX (HOPM B3aUMOICHCTBHSA
IIpH pelIeHur yueOHOH 3a1auu;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JICHCTBHI ¢ Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KaXKJI0T0 WieHa KOJIJICKTUBA;

IIPUHUMATD L€JIM COBMECTHOM JESTENbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH ACUCTBUS IO €€
JOCTUKEHHUIO: COCTABIISITh IUIaH ACMCTBUIA, paclpeesTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIAJa W KaXJOrO0 yYacTHUKAa KOMaHAbl B OOIIMI pe3ynbTar o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE IPOEKTHI, OLIEHWBAThH HJIEU C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBISTh TMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3UYHBIX CUTYAlUSX, IPOSBISTH
TBOPYECTBO U BOOOpAKEHUE, OBITH UHUITUATUBHBIM.

OBiajeHNe YHMBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBIBJICHHS MPOOJIEM M WX PEIIeHUs B JKU3HEHHBIX H
Y4eOHBIX CUTYalHsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIEBbIe M CMBICIIOBbIE YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYIKaX 10 OTHOIIEHHUIO K KUBOI MPUPOE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILIECTBIATh MO3HABATENbHYIO JESTEIbHOCTb, BBIBIATH MPOOJIEMbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JEATENIbHOCTH U )KM3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHus IPOOIeMbl ¢ y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKHM y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMU B pa3HbIX OOJACTAX 3HAHHM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3YJIBTATOB LIEISAM;

BJIaJIETh HABbIKAMHU TI03HABATENbHOM peQuIeKCMM KaK OCO3HaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICIUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHUI, MCIIOJIb30BaTh MPUEMBI peICKCUH I OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

3) npuHsATHE cedsi U APYTHX:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.



IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COAEp)KaHUS yueOHOro npeaMera «buojorus» Ha yriayOonéHHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecriedyeHue npodrmibHOro 00ydeHuss oOydaromuxcs Owuonoruu. OHHU
BKJIIOYAIOT: crienuduveckue JUisi OMOIOTUY HaydyHbIe 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUI 1O OCBOCHHIO,
MHTEpHpeTallud U NpeoOpa3oBaHUIO 3HAHUM, BUIbI AEATEJBHOCTU 110 NOJYYEHUIO HOBBIX 3HAHUH U HX
MPUMEHEHHIO B PA3JIMUHBIX y4EOHBIX, a TAKXKE B PEaIbHBIX )KU3HEHHBIX cuTyanusx. [IpeaqmerHsie pe3yabTaTsl
IIPEJCTABIICHBI 110 F0JIaM U3yYEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 10 knacce NOMKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUI O MeCTe€ M pOJU OMOJIOTMM B CUCTEME ECTECTBEHHBIX HAyK, B
(opMHPOBaHNUYN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUHU 3aKOHOB MIPUPOJIBI U PELICHUU POOIeM
paLMOHAIBHOIO PUPOIONOIB30BaHU, O BKIIA/IE POCCUNHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CUCTEMOM OMOJIOTHYECKUX 3HAHUH, KOTOpast BKIIOYAET: OCHOBOIOJIAraroye OMoIornieckuie
TEPMUHBl M TOHATHS (KU3Hb, KIE€TKa, OpraHu3M, MeTa0ojiu3M, TOMEOCTa3, CaMOperyJsuus,
CaMOBOCIIPOU3BE/IEHUE, HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M pa3BUTHUE), OMOJIOIMYECKHE TEOPHUH
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHasi Teopusi HacieaCTBeHHOCTH T.
Moprana), yuenus (H. Y. BaBuioBa — o ieHTpax MHOT000pa3us U MPOUCXOKICHHUS KyJIbTYPHBIX PACTEHHIA),
3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOrO IOKOJEHHs, PACLICNICHUs, YUCTOThl I'aMeT, HE3aBHCHMOIO
HacnenoBanus I'. MeHzens, roMonoruueckux psijoB B HacliecTBeHHONW u3meHunBoctd H. M. BaBunosa),
IPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAAMHU HAyYHOIO TIO3HAHMSI, MCHOJIb3YEMbIX B OMOJIOIMYECKHX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEpEeHHe, HaOII01eHNE, SKCIICPUMEHT);

YMEHHE BBIICHATh CYLIECTBEHHbIE IPU3HAKH: BUPYCOB, KJIETOK NPOKAPUOT M  DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4Hclie OaKTepuil, rpuOOB, pacTeHUH, )KUBOTHBIX U
YelioBeKa, CTPOEHUsT OpPraHoB W CHCTEM OpraHoB pAacT€HUM, JKUBOTHBIX, YEJIOBEKAa, IPOLECCOB
KHU3HEJIEATENbHOCTH, MPOTEKAIOIIUX B OPraHU3Max pPacTeHUH, >KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTabOIM3M), MPEBpAIICHUS JHEPruu, OpOXKEHHUs, aBTOTPOPHOTO U
reTepoTpopHOro THUIIOB NUTAHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MMTO3a, Meio3a, ramMeTroreHesa,
SMOpHOreHe3a, MOCTAIMOPUOHAIILHOTO Pa3BUTHSA, PAa3MHOXKEHMS, WHIMBUAYAIBHOIO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABIMBAaTh B3aMMOCBA3M MEXJy OpraHOMJaMH KJIETKHM U UX (DYHKUIUSMH, CTPOECHUEM
KJICTOK Pa3HbIX TKaHeH U UX QyHKIUSAMU, MEXAY OpraHaMy U CUCTEMaMHU OPraHOB y PACTEHHM, )KUBOTHBIX U
YesoBeKa U MX QYHKIUSIMH, MEX]Ty CAICTEMAMH OPTaHOB U MX PYHKIMSIMH, MEXy 3TariaMi 0OMeHa BEIleCTB,
JTanaMy KJIETOYHOI'O IMKJIAa U JKU3HEHHBIX LUKJIOB OPraHM3MOB, dTallaMd 3MOpPHUOHAJIBHOIO pPa3BUTHS,
TE€HOTUIIOM U (PeHOTUIIOM, (PEHOTUIIOM U (AaKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBIABIATH OTJIMYUTEIbHBIE MPU3HAKYU JKUBBIX CHUCTEM, B TOM YHCII€ PACTEHHUH, KUBOTHBIX U
YeNoBeKa;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY
IUIS TOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTh OHOJOrMYecKHe 3aJlauyd, BbUIIBIATH TNPUUMHHO-CIEIACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLECCAMU U SIBJICHMSIMH, JI€1aTh BBIBOJbI U NMPOTHO3bI HA OCHOBaHHUH
MIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U NpaKTHYeCKHe padoThl, coOII0AaTh MpaBWiia Mpu paboTte C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPSITH WX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYIHPYs LETh
HCCIIEIOBaHMs, aHAJIU3UPOBATh NOJyUYEHHBIE PE3YJIbTAThl U AEIATh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIENOBATEIbCKONW paboTe MO OMOJIOTMH, SKOJIOTMU M MEIMLIMHE,
IPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOTYYEHHBIE pE3yIbTaThl HA
YUEHHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIIEOBaHUN B o0JacTé OHONOTHH U
MeIULUHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OIIO0TBOPEHHE, HAIIPABICHHOE U3MEHEHHE T€HOMA U CO3/1aHue
TPaHCTE€HHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynyiel mpodeccnoHaabHON AeATENbHOCTH B 00JIacTh
OuoJsIoruyu, MeMIUHbBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIIBCKOTO X034HCTBA, MUILEBON MPOMBIIUIEHHOCTH,



yriIyOsIsITh MO3HABAaTEIbHBIN HHTEPEC, HAIIPABICHHBII Ha 0CO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH Ipodeccuu
U IIPOAOIDKEHHE OMOJIOrMYECKOro 00pa3oBaHus B OpraHU3alyaX CpeAHEro NpoheCCUOHAIBHOIO U BBICIIETO
oOpa3oBaHMUsI.

IIpenmeTtHble pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 11 knacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJIOTMHM B CHUCTEME eCTECTBEHHBIX HayK, B
(OpMHPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B IIO3HAHUU 3aKOHOB IMPUPOIBI U
pELIEHNN SKOJOIMYECKUX IIpOOJIEM 4YEJIOBEYECTBA, a TAKKE B PELIEHUU BOIPOCOB PALMOHAIBLHOIO
IIPUPOJIOIIOIB30BaHUA, U B (DOPMUPOBAHUM ILIEHHOCTHOIO OTHOUIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIC POCCHICKHMX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOM OMOJOrMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONpPENesICHUS] U IOHUMaHHe
CYIIHOCTH OCHOBOIOJAralomMX OHOJOTMYECKUX TEPMHHOB M MOHATHH (BUA, 3KOCHUCTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BosroruonHas Teopus Y. JlapBuna, cHHTETHUECKasi TEOPUS SBOJIIOLINN), yueHus (A.
H. CeBepuoBa — 0 myTsiX M HampaBieHusx sBojronuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(rermernueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apossimeBoro cxonactsa K. M. bapa), npaBuiia
(vuaumyma FO. JInbmxa, 5KOIOrMYECKOW MUpPaMHUAbI SHEPTHH), THIOTe3bl (rumote3a «mupa PHK» V.
I'unGepra);

YMEHHE BIaJ€Th OCHOBHBIMM METOJaMU HAYYHOI'O IO3HAHMSI, UCIOJb3YEMBIMU B OHOJIOTMYECKUX
HCCIIEIOBAaHUSX JKUBBIX OOBEKTOB M 3KOCHCTEM (ONMCaHHe, U3MEepeHue, HaOJIroJeHue, SKCIEPUMEHT),
croco0aMHu BBISIBIICHUS U OLIEHKH aHTPOITOTEHHBIX U3MEHEHUH B TIPHPO/IE;

YMEHHUE BBIACIATh CYILECTBEHHbIE IMPHU3HAKH: BHJIOB, OMOIrE€OLIEHO30B, 3KOCHCTEM M Ouocgepsl,
CTaOMIIM3UPYIOMIETO, JBWXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, auIOMAaTPHYECKOrO |
CHUMITaTPUYECKOI0 BUA000pa30BaHMsl, BIMSHUSA ABMKYLIMX CHJI HBOJIOLMM Ha TeHO(OHI HOIYJISALMH,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YEPEI0BaHUsl HAPABICHUM 3BOMIIOIMH, KPYrOBOpPOTa
BELIECTB U ITIOTOKA SHEPIUU B IKOCUCTEMAX;

YMEHHE YCTAHABIMBaTh B3aUMOCBS3M MEXAY MpOIECCaMU H3BOJIOLUHU, JBWKYIIUMHU CHJIAMU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCHTOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NMPU3HAKU >KUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BUAOB K Cpejie
OoOUTaHUsA, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3€H OpraHu3MOB B
CO0011IeCTBaX, AaHTPOIOT€HHBIX U3MEHEHUI B 3KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHUE HMCII0JIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY
JUIS 0Ka3aTesIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX CHUCTEMAaTUYECKUX TPYII, B3aUMOCBSA3H OPraHU3MOB U
cpeabl OOMTaHMS, €JUHCTBA YEJOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHHsS MHOrooOpasus BHJOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUYECTBA;

yMEHHE pelaTb OHOJOrMYecKHe 3aJjaud, BbUIBIATH NPUYUHHO-CIEIACTBEHHBIE CBSI3UM MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH MPOLIECCAMU U SIBJICHUSIMM, JIE1aTh BBIBOJBI U MPOTHO3bl HA OCHOBaHHUU
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIabOpaTopHbIe M MpakTHYecKHe padoThl, cOOI0aTh MpaBuwiIa Ipu padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BbIIBUTATh TUIIOTE3bl, MPOBEPSTHh UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, HOPMYIUPYS LETb
HCCIIEIOBaHMs, aHAJIM3UPOBATh NOJyUYEHHBIE PE3YJIBTAThl U AETIATh BBIBOJBI;

YMEHHE Y4acTBOBATh B Y4EOHO-HMCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, DKOJIOTHH W MEIUIUHE,
MIPOBOJIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIECTB, U MyOIUYHO NMPEICTABIATE TOJIyYeHHBIE PE3YIbTAaThl HA
YUEHUYECKUX KOH(EepeHIHIX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUU O IIPOMCXOXKIECHUU JKU3HHM, YEIOBEKA U YEJIOBEUECKUX pac, O
MPUYMHAX, TOCIEACTBHUIX U COCO0aX MPeJOTBpaIIeHUs INI00aNbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynyied mpodeccnoHaabHOM AEATENIbHOCTH B 00JIacTh
OMOJIOTUH, SKOJIOTHUH, NPHUPOIONOIb30BaHUS, MEIULMHBI, OMOTEXHOJOIMM, IICHXOJOTHM, BETEpUHApUH,
CEeNTbCKOTO XO3sCTBA, MUIEBON MPOMBIIIJICHHOCTH, YIIyOIsaTh MO3HABATEIbHbBIM HHTEPEC, HANPaBICHHBIH
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMICH MPOGECcCHr U MPOAOHKEHHE OMOJIOTHYECKOrO 0Opa3oBaHUS B
OpraHU3aIMIX CPEAHEro NPOPEeCCHOHATBHOTO U BhICIIIEr0 00pa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

N HaumeHoBaHue pa3iesioB U TeM KosaunuyecTBo JuaexkTpoHHble (HU(pOBbHIE)
) NMPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl

1 Bromoris KaK Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10

2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2 httpe:iflesson.acadenry-
content.myschool.edu.ru/06/10

3 EHOIOMMS KILETKI 2 https://lesson.academy-
content.myschool.edu.ru/06/10

4 XuUMHYecKas OpraHu3aIusl KICTKH 10 hitps://lesson.academy-
content.myschool.edu.ru/06/10

5 Crpoeie 1 dyHKIIM KIeTKH 9 https://lesson.academy-
content.myschool.edu.ru/06/10

OOMeEH BeIIeCTB ¥ NMPEBPAIlCHUE SHEPTUU B https://lesson.academy-

6 9

KJIETKE content.myschool.edu.ru/06/10

Hacnencreennas nHGpopMaIus v pean3amms https://lesson.academy-

7 ) 8

e€ B KJIETKE content.myschool.edu.ru/06/10

8 YK H3HCHHBIH KT KTCTH 5 https://lesson.academy-
content.myschool.edu.ru/06/10

9 Crtpoenue U pyHKIIUN OpPraHU3MOB 14 https:iilesson.acadenmy-
content.myschool.edu.ru/06/10

10 = Pa3mHOXXeHUe U pa3BUTHE OPraHU3MOB 10 https:iilesson.acadenmy-
content.myschool.edu.ru/06/10

11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 https://lesson.academy-
U3MEHYUBOCTH OPraHU3MOB content.myschool.edu.ru/06/10

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 https://lesson.academy-
content.myschool.edu.ru/06/10

13 = 3aKOHOMEPHOCTH W3MEHYHUBOCTH 6 s lzssonatieny-
content.myschool.edu.ru/06/10

14 Temeruxa deiosea 3 https://lesson.academy-
content.myschool.edu.ru/06/10

15 Cenexuus opranusvos 5 https://lesson.academy-
content.myschool.edu.ru/06/10

16 = BHOTEXHOJOIrHs U CHHTETHYECKAs] OMOJIOT s 4 ttps://lesson.academy-
content.myschool.edu.ru/06/10

17 PesepsHoe Bpews 1 https://lesson.academy-
content.myschool.edu.ru/06/10
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11 KITACC

N HaumeHoBaHue pa3iesioB U TeM KosnyecTtBo  JiiekTpoHHbIE (IU(PPOBBIE)
) NMPOrpamMMbl yacos o0pa3oBaTe/ibHbIE PeCYPChI
1 3apoKJIeHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 https://lesson.academy-

MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/06/11
2 MukposBoroIus 1 e€ pe3yabTaThl 15 hups:Jilesson.acacemy-
content.myschool.edu.ru/06/11
3 Makpo3BOJTIOIHS U €€ Pe3yabTaThl 6 https. lesson.academy-
content.myschool.edu.ru/06/11
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMiie 16 fittpe.iflesson.acadenry-
content.myschool.edu.ru/06/11
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 11 hups:Jilesson.acacemy-
content.myschool.edu.ru/06/11
DKOJIOrHsl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CHUCTEM C 3 ttps://lesson.academy-
. . content.myschool.edu.ru/06/11
OKpY’KaroIIeH cpesoi
7 Opranusmsl 1 cpeia 0OOUTaHus 9 fittpe.iflesson.acadenry-
content.myschool.edu.ru/06/11
8 DKOJIOTUS BUJIOB U TOMYISAUN 10 hitps://lesson.academy-
content.myschool.edu.ru/06/11
DKOJIOTHS COOOIIECTB. DKOJIOTHYECKUE https://lesson.academy-
9 13
CHCTEMBI content.myschool.edu.ru/06/11
https://lesson.academy-
10 = Bwuocdepa — rinobanbHAs SKOCUCTEMA 6 content.myschool.edu.r/06/11
11 = YenoBek U OKpysKarolias cpeaa 6 https:iilesson.acadenmy-
content.myschool.edu.ru/06/11
https://lesson.academy-

12 HroroBoe moBTOpeHHE U 0000IIECHNE 2 content.myschool.edu.ru/06/11

13 PesepsHoe Bpems 1 https://lesson.academy-

content.myschool.edu.ru/06/11
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HopMmbl OleHKH 3HAHMH, YMEHUI U HABBIKOB 00y4al0lIUXCsl 10 OHOJIOTUH

ITucbMeHHBI OTBET

Ouenka "S" craBuTCs B Cilyyae: 3HaHHS, TOHUMaHUSA, TTyOHMHBI YCBOCHUS 00YYArOIIUMCS BCETO
0o0BEMa MporpaMMHOr0 MaTepuaia. Y MEHHsI BBIICIATh IJIaBHbIC MOJIOKEHHUSI B U3YYEHHOM MaTepuale,
Ha OCHOBaHMU (AKTOB U MPUMEPOB 0000IATH, JIE/IaTh BHIBOJbI, YCTAHABINBATH MEKIIPEIMETHBIE U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPUYECKU MPUMEHSET IOJyYECHHbIE 3HAHMUS B HE3HAKOMOW CHUTYalUU.
OtcytcTBHE OMMOOK U HEOYETOB MPHU BOCIIPOU3BEICHUN N3YYEHHOT'0 MaTepralla, IIPU YCTHBIX OTBETaX
YCTpaHEHUE OTJEJIbHBIX HETOUHOCTEH C MOMOIIBIO JOTIOTHUTEIbHBIX BOIPOCOB YUUTENs, COOIIOICHUE
KYJIbTYPbl TUCbMEHHON M YCTHOM peuu, MpaBuil 0hopMIIeHUS TUCbMEHHbBIX PadoT.

Onenka "'4": 3HaHUE BCEro U3y4EHHOI'O IPOIPaMMHOI0 MaTepuasa. Y MEHUS BBIIEIATh IJIaBHbIE
MIOJIOKEHHSI B M3yYCHHOM MaTrepuaie, Ha OCHOBaHMUHU ()aKTOB M MPUMEPOB 00001IATh, ENIaTh BBIBOBI,
yCTaHABIMBAaTh BHYTPUIIPEIMETHbIC CBS3M, MPUMEHITh I[IOJYYCHHbIE 3HAHHS Ha [paKTHKE.
HesnauutenbHeie (HerpyObie) omMOKH M HETOUETHI MPU BOCIPOU3BEICHUHM W3YYEHHOTO MaTepuara,
COOJIFOJICHHE OCHOBHBIX TPABWJI KYJIBTYphl NHUCBMEHHOH M YCTHOH pedH, MpaBwi o(opMIeHHs
MMUCbMEHHBIX PadoT.

Ounenka "3" (ypoBeHb MpEACTABICHUH, COUETAIOUIMXCA C SJIEMEHTAMU HAYYHBIX TMOHSTHI):
3HaHHE U YCBOCHHE MaTepuaia Ha YPOBHE MUHUMAJIbHBIX TPEOOBaHUI POrpaMMBbl, 3aTPyIHEHUE TIPU
CaMOCTOSITEIbBHOM BOCIPOU3BEIECHNUH, HEOOXOAMMOCTh HE3HAUUTEJIBHOM IMOMOIIM IPENoaBaTes.
YMmenune paboTaTb Ha ypPOBHE BOCIIPOU3BENCHHS, 3aTPYAHEHUS NMPHU OTBETAX HA BUIOW3MEHEHHBIC
Bonpocel. Hammuue rpyOoii ommuOKH, HECKOJIbKUX HErpyOBIX MPH BOCIPOHU3BEICHHH H3Yy4EHHOTO
MaTepuasa, He3HaYUTeIbHOE HeCOOI0IEeHIEe OCHOBHBIX MTPaBIII KYJIbTYPhl MMCBMEHHOM U YCTHOM peun,
paBmJ1 0(OPMIIEHHSI MIUCbMEHHBIX PaloT.

Ounenka '"2'": 3HaHME M YCBOGHHME MaTepHalla Ha ypOBHE HW)XE MHUHHMAJIbHBIX TpeOOBaHUM
IIPOrpaMMbl, OT/IEbHbIE NPEICTaBIEHUs 00 N3y4yeHHOM Matepuaie. OTCYyTCTBHE YMEHUN paboTaTh Ha
YPOBHE BOCIIPOM3BEICHUS, 3aTPyIHEHUS [IPU OTBETAX HA CTaHAPTHBIE BONPOCHL. Hannune HECKOIBKUX
rpyObIX OIIMOOK, OOJIBIIOrO0 4YHUClIa HErpyObIX MpH BOCHPOM3BEIEHUU H3YUYEHHOIO Marepuana,
3HAYUTENIbHOE HECOOII0JCHHE OCHOBHBIX IMpPaBWJI KYJbTYypbl MUCBMEHHOW M YCTHOHM peuu, MpaBuil
odopMIIeHHS TUCEMEHHBIX PadoT.

YCTHBI OTBeT.

Ounenka "5" craBuTCs, €ClIM yYEHHUK: NOKa3bIBaeT INTyOOKOE U IMOJHOE 3HAaHWE U MOHUMaHHE
Bcero o0bEMa MporpaMMHOTO MaTepHasa; oJHOE MOHUMAaHNUE CYITHOCTH PacCMaTPUBAEMBIX TIOHATHUH,
SIBJIEHUW U 3aKOHOMEPHOCTEM, TEOPUIA, B3AUMOCBA3EH. Y MEET COCTABUTD IOJIHBIN U IPAaBUIIbHBIA OTBET
Ha OCHOBE U3yYEHHOTO MaTepuana; BbIIEIATh  IJVIABHBIE  IIOJIOKEHUS,  CaMOCTOSITENILHO
MOATBEPK/1aTh OTBET KOHKPETHBIMU IIpUMepaMu, (akTaMu; CaMOCTOSATEIbHO M apryMEHTHUPOBAHO
JenaTh aHanu3, O0O0O0OILIeHUs, BBIBOABI. Y CTaHABIMBaTh MEXIIpEIMETHbIE (Ha OCHOBE paHee
NpUOOPETEHHBIX 3HAHWH) W  BHYTPUIIPEIMETHBIE CBS3M, TBOPUYECKH MPUMEHATH MOJIYYECHHBIE
3HaHUs B He3HaKoMo# cutyauuu. [locnenoBarenbHo, 4ETKO, CBA3HO, 000OCHOBAHHO u
0e301nO0YHO M3yIaraTh y4eOHBI MaTepuai; JAaBaTh OTBET B JIOTMYECKOM MOCIEIOBATENIbHOCTH C
WCIOJIb30BaHUEM MPUHATON TEPMUHOJIOTUH; JIeNaTh COOCTBEHHbIE BBIBOABI; (HOPMYIHPOBATh TOYHOE
OINpEAEIEHUE U HCTOJIKOBAHWE OCHOBHBIX NOHATUM, 3aKOHOB, TEOPUM; IPU OTBETE HE IOBTOPSTH
JIOCJIOBHO TEKCT y4eOHHUKa; U3jaraTb MaTepHall JIMTEPATYPHBIM S3BIKOM; MPABUIBLHO M OOCTOATEIBHO
OTBEUYaTh Ha JIOMOJHUTENIbHbIE BOMPOCH yuuTens. CaMOCTOSITENbHO M PallMOHAIBHO HCIOIb30BaTh
HarjsigHble  MMOCOOMS, CHpaBOYHbIE MaTepHalbl, Y4YeOHUK, JOMOJHUTEIBHYIO JIUTEPATYpY,
NEPBOMCTOYHUKHN; TPHUMEHATh CHUCTEMY YCJIOBHBIX O00O3HAaue€HUH TpU BEJCHUU 3aluceid,
COIPOBOKIAIONIUX OTBET; UCIOJIB30BAHUE IS JOKA3aTENbCTBA BHIBOJIOB U3 HAOMIOJEHUI M OIBITOB.
CaMocTosTeNbHO, YBEPEHHO U 0€301INO0YHO MPUMEHSET NOJyYeHHbIE 3HAHUS B PEIICHUH MpooieM Ha
TBOPUECKOM YpPOBHE; JONycKaeT He Oojiee OAHOrO Henou4éra, KOTOPBIM Jerko HCIpaBiseT IO
TpeOOBAHUIO YUUTENIS; UMEET HEOOXOAMMBbIE HaBBIKM pabOTHI C MPpUOOpaMH, YEPTEKaMU, CXeMaMU 1



rpaduKkamMH, COIYTCTBYIOIIMMHU OTBETY; 3allUCH, COIPOBOXKAAIOLINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Ounenka "4" craBUTCS, €CIM YUYECHUK:

ITokaspiBaeT 3HaHUS BCETO U3YYEHHOI'O IIPOTPAMMHOI0 Marepuana. J[aéT moaHblil U IpaBUIIbHBIN
OTBET  Ha  OCHOBE  M3YYEHHBIX  TEOpUH;  HE3HAYUTEJIbHbIE OUIMOKM M HENOYETHI NpHU
BOCIIPOM3BEJICHUM H3YYEHHOI'O MaTepuaja, OIpeNesIeHUs IOHATHH Jajd HeNoJiHble, HeOOoJbIIue
HETOYHOCTHU IIPU WCIOJb30BAHUU HAYYHBIX TEPMHHOB HJIM B BBIBOJAX U OOOOIIEHUSX U3
HaAOJIOACHNI U ONBITOB; MaTepHUal U3JaraeT B OMPEACICHHON JTOrMYeCKON MOCIeI0BaTeIbHOCTH, TIPH
3TOM JIOIYCKaeT OJHY HerpyoOyro omMOKYy MU He Oosiee BYX HEIOYETOB M MOXKET MX HCIPaBHUTh
CaMOCTOSITEJIbHO MpU TpeOOBaHMM WJIM TpU HEOOJBILONW MOMOLIM NPENOAABATENs; B OCHOBHOM
YCBOWJI y4eOHBII MaTepHall; MOATBEP)KIACT OTBET KOHKPETHBIMH TPUMEpPaMH; TPABHUIBHO OTBEYACT
Ha JIOIOJIHUTEJIBHBIE BOIPOCH! YUUTENSA. YMEET CaMOCTOSATENbHO BBIIEIATH TJIaBHBIE IMOJIOXKEHUS B
M3y4E€HHOM MaTepualie; Ha OCHOBaHUM (aKkTOB M IPUMEPOB 0000111aTh, A€IaTh BbIBO/IbI, YCTAHABIUBATb
BHYTpPUIIpEIMETHBIE CBsA3U. lIpUMEHATH MOIy4YeHHBIE 3HAHMS Ha INPAKTUKE B BUAOU3MEHEHHOU
CUTYalluH, COOJIIOaTh OCHOBHBIE IIPABUJIA KYJIBTYPhl YCTHOM PEYU U CONMPOBOXKAAIOIIEH MHMCHbMEHHOM,
UCIIOJIb30BaTh HayyHble TepMuHbl. He oOnamaer AOCTAaTOYHBIM HABBIKOM pabOThl CO CIPaBOYHOM
JUTEPaTypoi, yueOHUKOM, IEPBOMCTOUYHUKAMHU (IIPABUILHO OPUEHTUPYETCSI, HO pPabOTaeT MEJIEHHO).
JlonyckaeT HerpyOble HapyIleHHs paBuil 0hOPMIIEHUS TMCbMEHHBIX PaloT.

Onenka "3" craBUTCS, €CIIU YUEHUK:

Y cBOMII OCHOBHOE coZiepKaHKHe y4eOHOTro MaTepualia, UMeeT IPoOeIibl B YCBOCHUH MaTepraia, He
IPEMSATCTBYIONIME JaJbHEWIIEMY YCBOGHHIO IPOTrPAMMHOIO MaTepuaya; MaTepual M3J1aracT
HECHCTEMaTU3UPOBAHHO, ()parMEHTapHO, HE BCErJa IOCIEJOBATENIbHO; MOKAa3bIBaeT HEJAOCTATOUYHYIO
c(OPMHUPOBAHHOCTb OTJEJIbHBIX 3HAHUM M yYMEHUH; BBIBOJABI U 00OOIIEHUS apryMEHTUpYeT ciado,
JIOTyCKaeT B HUX OIIMOKHW; JOMYCTHJ OIIMOKM M HETOYHOCTH B HCIOJIB30BAaHUU HAyYHOU
TEPMHUHOJIOTHH, ONPEACIEHUS IOHATUN [al HEAOCTAaTOYHO YETKHE; HE HCIIOJIB30BAl B KAaueCTBE
JI0Ka3aTelbCTBA BBIBOJBI M 0000IEHUS 13 HAOMI01eH!H, (PaKTOB, ONBITOB MJIM JIOIYCTHI OLIMOKU MPU
WX U3JI0KEHHUH; UCTIBITHIBAET 3aTPYJHEHHS B IPUMEHEHUN 3HAHUN, HEOOXOJUMBIX JJIsl pEeIleHus 3a/1a4
Pa3IMYHbIX THUIIOB, NMPU OOBACHEHUWU KOHKPETHBIX SBJICHUH Ha OCHOBE TEOpUM M 3aKOHOB, WIH B
MIOATBEP>KICHUN KOHKPETHBIX IIPUMEPOB MPAKTHYECKOIO IMPUMEHEHUS TEOPHI; OTBEYAET HETOIHO Ha
BOMPOCHI yuuTens (yImyckass ¥ OCHOBHOE), WJIM BOCHPOM3BOJIUT COJAEp)KaHHE TeKcTa yuyeOHUKa, HO
HEJ0CTaTOYHO IMOHUMAET OT/EIbHbIE IOJOKEHUS, MMEIOIIME Ba)XHOE 3HAUEHUE B 3TOM TEKCTE;
0oOHapyKHBaeT HEAOCTATOYHOE TMOHMMAaHUE OT/AEIbHBIX IMOJIOKEHUH MpPU BOCIPOU3BEIECHUU TEKCTa
yueOHUKa (3amucel, IepBOMCTOYHNUKOB) WIIM OTBEYAET HEMOJHO Ha BOIPOCHI YUUTEs, TOMYCKas OHY-
1IBe rpyOble OIIMOKH.

Ouenka "2" craBuTCS, €CIIU YUYEHUK:

He ycBoui u He packpbul OCHOBHOE COJIep:KaHre MaTepuaa; He JIelaeT BbIBOIOB U 0000IIeHHIH;
HE 3HAeT U HE TIOHUMAET 3HAUUTENIBbHYIO UM OCHOBHYIO YacTh IIPOIPaMMHOI0O MaTepuaia B Ipenenaax
MIOCTaBJIEHHBIX BOIIPOCOB; UMEET ClIab0o chopMUPOBAHHBIC M HENIOJIHbBIE 3HAHUS U HE YMEeT IPUMEHSTh
UX K PEIICHHI0 KOHKPETHBIX BOIPOCOB U 3a/1a4 10 00pa3ily; MpH OTBETE (Ha OJIMH BOIPOC) AOMYCKAET
0osee IByX IrpyObIX OIIHUOOK, KOTOPhIE HE MOXKET UCIIPABUTD JJaXKe MTPH MOMOIIY YUUTES.

IIpumeyanue.

Ilo okxonyanuro ycmHo2o omeema yuaujecocs nedazocom O0aémcs Kpamkull anaius omeemd,
00vAGNAEMCST MOMUBUPOBAHHAS OYeHKA. Bo3modicHo npueneuenue Opy2ux yuawuxcs 0N aHaiusd
omeema, Camoananus, npeoyodceHue OYeHKuU.

OneHka caMOCTOAATEIbHBIX MHCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ouenka "5" craBUTCS, €CIM YUCHHK: BBITIOTHII paboTy 0e3 onrrOoK U HeI0UeTOB; JOIYCTHII He
0oJIee OTHOrO HEQOYETA.

Ouenka '"4" craBUTCS, €CIM YYCHHK BBITIOJHUI PaOOTy MOJTHOCTHIO, HO JIOMYCTHJI B HEM: HE
OoJiee 0JTHOM HErpyOOl OMIMOKHK M OJTHOTO HEJoueTa; He OoJiee ABYX HEOYETOB.



Ouenka "3" craBUTCS, €CJIM YYCHUK MPABWIHHO BBHITOJTHIII HE MEHEE MOJIOBUHBI PAaOOTHI WM
JOMYCTUI: He Oosee ABYX TpyObIX OmMOOK; HE Oosee OIHON rpyOO M OJHOW HETrpyOoil OmmOKU U
OJTHOTO HemoueTa; He Ooyiee ABYX-TpEX HErpyObIX OIMMOOK; OJHON HErpyOod OMmMOKH M Tpex
HEJI0YETOB; IIPH OTCYTCTBUHU OIIMOOK, HO MPU HAIMYNH YETHIPEX-MIATH HEIOUYETOB.

Ouenka "2" cTaBUTCS, €CIM YYEHUK: JOIYCTHJ YHCIO OMMUOOK M HEIOYETOB MPEBOCXO/ISIICE
HOPMY, NPH KOTOPOM MOXKET OBITh BBICTaBJeHA OIleHKa "3"; WM €CIM NMPaBUIBLHO BBHITIOJHUI MEHEe
MIOJIOBUHBI PabOTHI.

IIpumeuanue. Yuumenv umeem npaso nocmagumv YUeHUK)Y OYEHKY @bluie MO, KOMOpasl
npeodycMompeHa HOpMAaMU, eclu Y4eHUKOM OPUSUHATILHO GblnoaHeHa paboma. OyenKku ¢ aHaiuzom
008005 IMCsL 00 CBEOEHUsL YHAWUXCs, KAK Npasuilo, HaA Nociedyrnulem ypoke, npedycMampusaemcs
paboma Hao owudKamu, ycmpauneHue npooeos.

Ouenka BbINOJHEHHUS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT, ONBITOB.
Ouenka "'5" cTaBuTCS, €CIM YYSHHUK: MPABUIBLHO ONPEAETUI IENb OIbITA; BBIMOIHII paboTy B
MIOJIHOM TIPOBEJICHUS ONBITOB M M3MEPEHUI; CAMOCTOATEIHHO U PAlMOHAIBLHO BHIOPAT M MOATOTOBHUI

JUISL OTIBITa HEOOXOIUMOE 000PYOBAHHE, BCE OIBITHI MIPOBEJI B YCIIOBUSIX U pexuMax,
o0ecreunBaIIUX MOy4eHUE Pe3yIbTaTOB U BHIBOJOB C HAMOOJBIIEH TOYHOCTHIO; HAYYHO IPAMOTHO,
JIOTUYHO onucan HaOIoaeHusT U c(HOPMYIHPOBAI BEIBOJBI U3 ombiTa. B mpencraBieHHOM

OTYeTe TPABWIBHO W aKKypaTHO BBITIOJIHMI BCE 3alUCH, TAOJNHWIBI, PUCYHKH, YEPTEXH, TPaUKH,
BBIYHCIICHUS U CJICJIANl BBIBOJIBL; IPABUIIBHO BBHITIONHIII aHainu3 norpemHocted (9-11 kmaccer);

IPOSIBJISIET OPraHU3aLMOHHO-TPY/IOBbIE YMEHHUS (MOAJCPKHUBAET YUCTOTY paboyero MecTa u mopsaok
Ha CTOJIe, SKOHOMHO HCHOJIb3YET PacXoJHble MaTepHalibl); SKCIEPUMEHT OCYLIECTBISET M0 IUIaHy ¢
Y4€TOM TEXHUKHU O€30MMacCHOCTH U MpaBmJl pabOThI C MaTepraiaMu U 000py1I0BaHUEM.

Ouenka "4" craBuTCA, €CIM YYEHUK BBIIOJHUI TPEOOBaHUSA K OLIEHKE "5", HO: OMBIT MPOBOIMII
B YCJIOBHUSIX, HE O0ECIeYMBAIOIIUX JOCTATOYHOW TOYHOCTH HM3MEPEHMi; ObLIO JOMYIIEHO IBa-TpU
HejoueTa; He Oojiee OAHOM HerpyOoil omMOKM M OJHOTO HEJO0YeTa, 3KCIEPHUMEHT HpPOBEIEH He
MIOJIHOCTbHIO; B ONKMCAHUU HAOIIOCHUI U3 ONbITA AOMYCTUII HETOYHOCTH, BHIBO/IBI CJi€jall HEMOJIHBIE.

Ounenka "3" cTaBuTCS, €CIU yYEHHUK: NMPABUIBHO ONpPEAETNI LIEb OMNbITa; padOTy BBITOIHSET
NIPAaBUIBHO HE MEHEEe YeM HAaloJIOBHUHY, OJHAKO O0BEM BBIOJHEHHON YacTH TAaKOB, YTO MO3BOJISET
MOJTyYUTh TPAaBUIIbHBIE PE3YJIbTaThl U BBIBOABI 110 OCHOBHBIM, NMPUHLUIHMAILHO BaXKHBIM 3a/ayaM
paboThl; MOa00p 000pyIOBaHMs, 0OBEKTOB, MATEPHAIIOB, a TAKXKE PAOOTHI 1O HAYaTy OMBITA IIPOBEI C
MOMOIIBI0 YYUTENS; WM B XONIE TPOBENEHHS ONbITa M W3MEPEHWH OBUTH IOMyIIEHBI OMHMOKH B
OIMCaHUU HaOJIOJeHUH, (POPMYITHPOBAHNUH BBIBOJIOB; OIBIT TPOBOIMIICS B HEPAIIMOHAIBHBIX YCIOBUSX,
YTO MPHUBEJIO K IMOJYUYEHHUIO Pe3yJbTaToOB C OOJIbIIEH MOrPEIIHOCTHIO; MM B OTYETE ObUIN JTOMYIIEHBI B
oOmeit crnokHOCTH HE Oosiee ABYX OMMOOK (B 3amUCAX €IWHUIl, U3MEPEHUSX, B BBIYHCIICHUSX,
rpadukax, TabnMIax, CXxeMax, aHajiu3e IMOTPEIIHOCTeH W T.[.) HE NPUHLIMIHAIBHOIO JJIsi JTaHHOU
palboThl XapakTepa, HO TMOBJIMSABLIMX HAa PE3YJIbTAT BBIMOJIHEHUS; WJIM HE BBIIOJIHEH COBCEM WM
BBINOJIHEH HEBEpHO aHanu3 mnorpemHoctedt (9-11 kiacc); nomyckaer rpyOyro omuOKy B Xoje
JKCIIEpUMEHTa (B 00bICHEHUH, B 0pOpMIIEHUH PadOThI, B COOIIOEHUH MTPaBHII TEXHUKH O€30MTaCHOCTH
pH paboTe ¢ MaTeprajaMu U 000pyJOBaHUEM), KOTOPasi UCIIPaBIISIETCS [0 TPEOOBAHUIO YUUTEIS.

Onenka "2" craBuTCS, €CIM YYEHHUK: HE ONPEAEINI CAMOCTOSATENBHO LENb OIBITA; BBHITOJHMUII
paboTy He MOIHOCTHIO, HE MOJrOTOBUI HY)KHOE 000pYZAOBaHHE  00bEM BBIMOJIHEHHON YacTH paboThI
HE IMO3BOJISICT C/ENaTh IPaBWIBHBIX BBIBOJOB; OIBITHI, M3MEPEHHs, BBIYMCICHUSA, HAOIIOJCHUSA
IIPOU3BOAMINCE HEMPABWIBHO; B XO/A€ PadOThl M B OTYETE OOHAPYXWIMCh B COBOKYMHOCTH BCE
HE/IOCTAaTKH, OTMEUCHHbIE B TpeOoBaHUAX K oueHke "3"; nomyckaer nBe (1 Oonee) rpyObie OMIMOKH B
XOJIe IKCIEPUMEHTa, B OOBACHEHMH, B O(GOpMIIEHHH pabOThl, B COONIONEHUM MPAaBUI TEXHUKU
0€301acHOCTH TIPH paboTe C BEIIeCTBAMH U 000pYJI0BaHUEM, KOTOPHIE HE MOXKET UCIIPABUTh JaXKE 10
TpeOOBAHUIO YUUTEIIS.



Ilpumeyanue. B mex cayuasx, Koeoa Yyuawuiics nNOKA3al OPUSUHATILHLIL U Hauboee
PAYUOHANbHBIN NOOX00 K 8bINOJIHEHUIO pabomyl U 8 npoyecce pabomol, HO He U30excanr mex uiu UHbLX
He00CmAamKo08, OYeHKd 3d 8bINOJHEeHUe pabombl NO YCMOMPEHUIO YYUMeNs MOXHcem Dblmb NOBbIUEHA NO
CPAaBHEHUIo ¢ YKa3auHviMu evluie Hopmamu. OYyeHKU ¢ anaiuzom 00800SAMCA 00 C8e0eHUs YUauuxcs,
KaK npasuiio, Ha nocieoyouiem ypoke.

OueHnka ymeHuii NPOBOAUTH HAOIIOIEHUS.

Ouenka "S" craBuTCs, €CIM yYEHUK: MPABUIBHO MO 33/IaHUI0 YYHUTEISl MPOBENl HAOIIOICHHUE;
BBIJICTTWIT CYIIIECTBEHHBIC MIPU3HAKYU Y HA0JIF01aeMOT0 00beKTa (Tipo1iecca); JIOTUYHO, HAyYHO TPAaMOTHO
odopMuII pe3yabTaThl HAOIIOIEHUI U BHIBOBI.

Ouenka "4" cTaBuTCSA, €CIIM YIYESHUK: IPABUIIBLHO 10 33JIAaHUIO YIUTEIIS IIPOBEI HAOIOICHUE; TIPH
BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOII0aeMoro o0beKTa (Ipoliecca) Ha3Bajl BTOPOCTEIICHHBIE;
JOIYCTHII HEOPEKHOCTH B 0(hopMIIeHUU HAOTIOCHII U BEIBOJIOB.

Ounenka "3" craBUTCS, €CIM YYEHUK: JOMYCTUI HETOYHOCTH U 1-2 OmUOKK B MPOBEACHUU
HAONIO/IGHUH 10 3aJaHUI0 YYWTENsl; MPHU BBIIEICHUU CYIIECTBEHHBIX NMPU3HAKOB Y HAOIIOIaeMOTO
o0BeKTa (Tmporiecca) BBIISIHII JIUITL HEKOTOPbIe; JonycTri 1 - 2 omuOku B opopMiIeHnH HAOII0IeHUI
Y BBIBOJIOB.

Ounenka "2" craBuTCA, €CIIU YYEHUK: AOMYCTUN 3 - 4 OomMOKHM B MPOBEICHUU HAOIIOACHUIA 1O
3aJIaHUI0 YYUTEIIS; HeMPABIILHO BBIJENINI MPU3HAKU HAOII0jaeMoro 00beKTa (mpoiiecca); OmycTui 3 -
4 ommOKM B oopMIIeHIH HAOIIOACHUH U BEIBOJIOB.

Ipumeuanue. Oyenku ¢ anHaruzom yMeHul npoeooums HabIOOeHUs: 00800SAMC 00 CBEOeHUs]
yuawuxcs, KaxK npasuio, Ha nociedyiouem ypoKe, nocie coadu om4éma.

Hopmbl oleHOK MUCbMEHHBIX padoT
(TePMUHOJIOTHYECKUX THKTAHTOB, PeLIeHUsI OMOJOrHYeCKHX 32124 U T.I1.)
OneHka BBICTABIISIETCS C YUETOM YKCiIa BEPHO PEIICHHbIX 3a/laHuM:
e  Bricokuii ypoBeHb (O1IeHKa «5» ):. yUClI0 BepHbIX 0TBETOB — OT 90 110 100%.
e [loBbIlIEHHBINH YPOBEHB (OLIEHKA «4)»): YUCIO BEPHBIX OTBETOB — OT 66 10 89%.
e bazoBblil ypoBeHb (OlieHKa «3»): YUCIO BEpHBIX 0TBETOB — 0T 50 10 65%..
e  Huskuii ypoBeHb (OLIEHKA «2»): YUCIIO BEpHBbIX 0TBETOB MeHee 50%.

Hopmbl onieHOK TecToBOI padoThI
Bricokuil ypoBeHb, olleHKa «5»: unuciao BepHbIX 0TBETOB — 0T 90 10 100%.
[ToBbIIEHHBINM YPOBEHBb (OLIEHKA «4»): YUCIIO BEPHBIX OTBETOB — OT 66 110 89%.
bazoBblit ypoBeHb (01eHKa «3»): UnCI0 BEpHBIX 0TBETOB — OT 50 110 65%.
Huskuit ypoBeHb (o1ieHKa «2»): 4uCiIo BepHbIX 0TBETOB MeHee 50%.

Hopmbl onleHOK muCbMEHHBIX padorT,
B KOTOPOi1 32JaHHUS OLICHNBAIOTCS Pa3HbIM KOJIHY€eCTBOM 0AJIJIOB:

Bricokuii ypoBeHb, OIleHKa «5»: MoIydeHHoe KoiruecTBO 0ayioB — oT 90 1o 100% oT MakcuMalbHO
BO3MOKHOTO.

[ToBblieHHBIN ypoBeHBb (OLEHKA «4»): MOIY4eHHOE KOJIM4YecTBO OammoB — oT 66 1o 89% ot
MaKCHUMaJIbHO BO3MOXHOT0.

bazoBelii ypoBeHb (oLieHKa «3»): MOIYYEHHOE KOIMyecTBO OamnoB — oT 5010 65% 0T MakcUMallbHO
BO3MOJKHOTO.

Huszkuii ypoBeHb (OLIEHKA «2»): MOJIy4eHHOE KoiuyecTBO OayioB MeHee 50% OT MakCHMallbHO
BO3MOYKHOT'O

Ob6mas kiaccupukanus ommodoK.



[Tpu orieHKe 3HAHWH, yMEHUI 1 HABBIKOB YYAIIUXCSI CIEAYET YUUTHIBATh BCE OMIMOKH (TpyObIie U
HErpyObI€) U HEJIOUECTHI.

I'pyObIMU CUHTAIOTCS CJAEAVIONIHE OIIHOKH:
HE3HAHWE OIpE/CICHUS OCHOBHBIX IOHSITHH, 3aKOHOB, NPaBWJI, OCHOBHBIX IIOJIOKEHUH TEOpHH,
He3HaHue Qopmys, OOMIETPUHATHIX CHMBOJOB OOO3HAYCHHI BEIMYWH, CAWMHHII UX H3MEPCHHS,
He3HAHWE HAMMECHOBAHUHN €IMHUI] U3MEPCHUS;

HEYMEHUE BBIICIIUTH B OTBETE IVIABHOC;
HEyMEHHE IPUMEHSTh 3HAHUS JUIsl pELICHU 3a/1a4 U OOBbSCHEHUS SIBJICHUIA;
HEyMEHHeE JIeaTh BbIBOJbI U 0000IEHNS; HEYMEHHUE YUTATh U CTPOUTh I'paMKU U NPUHLUIIUAIBHBIE
CXEMBI;
HEYMEHHE MOATOTOBUTh YCTAHOBKY HJIH JIA0OPaTOpHOE 000PYA0BaHHE, TPOBECTH OMBIT, HAOIIOACHUS,
HE00XOAMMBIE PACUYEThI WIIM UCTIOIB30BaTh MOIyUYECHHBIE TAHHBIE JUIS BHIBOJIOB;
HEYMEHHUE I10JIb30BATHCS IEPBONCTOUYHUKAMHU, YUEOHUKOM U CIIPAaBOYHHKAMU;
HapylleHHe TEXHUKHM O0e30MacHOCTH; HEeOpeXHOoe OTHOLIEHHE K 000pyloBaHMIO, IpHOOpam,
Marepuaiam.

K HerpyObiM ommoOKam ciaeiyer OTHECTH:
HETOYHOCTH (OPMYJIHPOBOK, OMNpPEICICHUH, TMOHATHI, 3aKOHOB, TEOPHH, BBI3BAHHAS HEMOJIHOTOU
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIISIEMOrO OHATHS MU 3aMEHON OJIHOTO-/IBYX M3 3THUX IPU3HAKOB
BTOPOCTETICHHBIMU;

OLIMOKYU MPU CHATHH MOKA3aHUN C U3MEPUTEIbHBIX MPUOOPOB, HE CBSI3aHHBIE C ONpPEAEICHUEM LIEHbI
JIeNIeHUs Kb (HallpuMep, 3aBUCAIINE OT PACIIOIIOKEHUS U3MEPHUTEIbHBIX IPUOOPOB, ONTHYECKHE U
7p.);

OIIMOKY, BhI3BAaHHBIC HECOOJIO/ICHHEM YCIOBHI MPOBENEHHUS OMbITa, HAOMIOIeHUs, pabOThl Mpudopa,
000pyI0BaHUsA;, OUIMOKA B YCJIOBHBIX OOO3HAYECHHSIX HAa MPUHIIMIHAIBHBIX CXeMaX, HETOYHOCTh
rpaduka (HampuMmep, U3MEHEHHe  yria HakKJIOHA) U Jp.;

HEpaIMOHAIBHBIA METOJ PEIICHUsI 3aJlaydl WJIM HEJOCTATOYHO MPOJYMAHHBIN TUIAH YCTHOTO OTBETa
(Hapyl1IeHue JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTENIEHHBIMH);
HepalMoHAIbHBIE METOIbI pa0OTHI CO CIIPABOYHOM M APYTOM JTUTEPATYPOM; HEYMEHHUE PeIlaTh 3aauH,
BBHITIONHSATH 3aJ]aHMsI B 00IIEM BHUJIE.

Henoueramu _sSIBJSIIOTCSI: HEpalMOHAIbHBIE MPHEMBbl BBIUMCICHHH U MpeoOpazoBaHUl,
BBITIOJITHEHUS OIBITOB, HAOJIONCHUM, 3a/aHUI; OMMOKK B BBIYUCICHUSAX (apu(METHUECKUE - KpOMe
MaTEeMaTHUKH); HEOPEKHOE BBHITIOJHEHUE 3amuceil, yepTexen, cxeM, rpadukoB; opdorpaduyeckue u
MYHKTYaIMOHHBIE OLITUOKHU (KPOME PYCCKOTO S3BIKA).
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