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IHOACHUTEJIBHASA 3AIIMCKA

[Ipennaraemeiii  mpoekT pabodeld TporpaMMbl MO OHOJIOTHM IS CpeaHed  (MOJTHOW)
0011e00pa3oBaTebHON MIKOJIBI peanu3yercsa B yueOnukax «buomorus» mis 10 u 11 kmaccoB aBropos U. b.
AradonoBoii, B. U. CuBornaszosa (n31atensctBo «JIpoday).

[Ipoekt mporpammsl cocTaBieH Ha ocHOBe DyH/IaMEHTAIBHOTO si/ipa Cojep KaHus o0IIero o0pa3oBaHus U
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS CpeAHero (IMOJIHOTO) oOimiero oOpa3oBaHUS, MPEACTABICHHBIX B
deepabHOM TOCYIAPCTBEHHOM 00Pa30BaTeIbHOM CTaHAApTe CPEJHEro (II0IHOro) obmero oopasosanus'. B
HEM TaK)Xe YYTEHbl OCHOBHBIE WJIEH U TOJIOKEHHUSI IPOrpaMMBbl pa3BUTUS U (HOPMHUPOBAHUS YHHUBEPCATbHBIX
y4eOHBIX NEHCTBUU ISl cpenHero (MOJIHOTro) oOmero oOpa3oBaHUs M COOMIOJCHA MPEEMCTBEHHOCTH C
MIPOrpaMMoOii Mo OGUONOTHH ISl OCHOBHOT'O 00IIero 00pa3oBaHus.

[IpemyiaraeMplii puMep MPOrpaMMbl OMNPENEISET COACpXKAHUE U CTPYKTYpY YydeOHOro marepuana,
MOCJIEZIOBATENBHOCTh €r0 HW3Y4YeHMs, MyTH (POPMUPOBAHUS CHUCTEMbl 3HAHUNA, YMEHUH U CHOCOOOB
NeSTeIbHOCTH, PA3BUTHS, BOCITUTAHMS U COIIMATN3AIMY yJauxcs. JlaHHbIN BapuaHT MPOTpaMMBbl MOXKET OBITh
HCIIOJIb30BaH B 0011€00pa30BaTeIbHBIX YUEOHBIX OpraHU3alUsiX Pa3HOTO MPOQPHIIS.

OBIIAA XAPAKTEPMCTHKA YYEBHOIO [TPEJIMETA

[Tpeamer «OO0mmas GHONTOTHS» SBISETCS OJHON M3 0011e00pa30BaTENbHBIX JUCIUIUINH /IS CpETHEH
LIKOJIBI.

OcHoOBHasl L1€7Ib Kypca — [M03HAKOMUTH IIKOJbHUKA C COBPEMEHHBIMHU MIPEICTABICHUSAMHU OUOJIOTHH U JaTh
¢byHaaMeHTallbHOE OHMOJIOrHYecKkoe 00pa3oBaHUE, OPUEHTUPOBAHHOE HA MOATOTOBKY BBITYCKHUKA CpeHEi
LIKOJIbI K MOCTYIUIEHHIO B BbICIIME Y4e€OHBbIE 3aBEACHUs pa3inyHoro npoduis. Bmecre ¢ TeM copepkaHue
Kypca OMOJIOTUM COOTBETCTBYET COLIMAIBHBIM TPeOOBAaHUSM, MPEABABISIEMbIM K 00pa3oBaHUIO BOOOIIE, U
HaIPaBJICHO HA COLUATU3ALMUIO YUAILUXCS, MX NPHOOIIeHNe K KYJIbTYPHBIM LIEHHOCTSIM, (POPMHPOBaHUeE
IKOJIOTHYECKOr0 CO3HAHHMSA, OBJIA/ICHUE Y1eOHO-TI03HABATEJIbHBIMHM H IECHHOCTHO-CMBbICJIOBBIMH KOMIIE-
TeHUMAMH, JOCTHKEeHH e NPeAMETHBIX, JMYHOCTHBIX M MeTa- PeAMEeTHBIX Pe3yJIbTATOB 00y4YeHMS.

MECTO YYEEHOI'O [TPEJIMETA B YYEEHOM IJTAHE

Kypc «OO6masi 6uonorusi» OCHOBBIBAETCA Ha 3HAHMSX Y4alUXCS, MOJYYEHHBIX MPU H3y4YEHUU
OMOJIOTMYECKUX JUCLUIUIMH B OCHOBHOW INKOJIE, M SIBJISETCSA NMPOJODKEHHEM JIMHUHU, HAyaToil B 5 Kiacce
yueonnkom «buonorus. 5 kimace» aBropoB B. 1. CuBornazosa u A. A. [1nemakoBa, yueoaukom «buosorus. 6
knacc» B. . CuBormnazoBa, yueOHuKoM «buonorus. 7 kmacc» B. M. CuBornazosa, M. P. Camnuna, A. A.
Kamenckoro, yueonukom «buonorusi. 8 kmacc» B. U. Cupornazosa, M. P. Canuna, A. A. Kamenckoro u
yuebHukom «buonorus. 9 knace» B. b. 3axaposa, B. U. CuBornazosa, C. I'. MamonToBa, 1. b. Aradonosa.
OTO OTpa)xaeT NPEEeMCTBEHHOCTb YUEOHBIX MpOrpaMM U O0ECcleurBaeT BO3MOKHOCTh JaJIbHEHUIIETro
YCIIEIIHOT0 TMpo(decCHOHAIbHOTO 00ydeHus. I3ydeHune mnpeaMera TakKe OCHOBBIBAETCS Ha 3HAHUSX,
MIPUOOPETEHHBIX HAa YpOKaxX XWMHUHU, (PU3UKU, UCTOpUH, (PU3MUEeCKOW M 3KOHOMHUYeckoi reorpaduu. Cam
npeaMeT sBJsieTcss 0a30BbIM Ul psiia CHEUUANbHBIX JAUCHUIUINH, W3ydaeMbIX (DaKkyJIbTaTUBHO HJIM HHBIM
00pa3oM B COOTBETCTBUU € TPO(PECCHOHATILHON OPUEHTAIINEH IIKOJIBI.

Jlns moBbIIeHUs 00pa30BaTENbHOIO YPOBHS M MOJMYYEHHS HABBIKOB MPAKTUYECKOTO HCIOJIb30BAHUS
MOJIyYeHHBIX 3HAHUH MPOrpaMMOi MpeaycMaTpUBAETCS BBIOJHEHHE psa JIAOOPATOPHBIX paboT, KOTOphIE
MIPOBOJIATCS TIOCJIE MOAPOOHOTO MHCTPYKTAXKa U O3HAKOMJICHHS YYAIMXCS C YCTAHOBJICHHBIMH MpPAaBUIAMHU
TeXHUKU Oe3zomacHOCTH. HekoTopble pazfenbl BKIIOYAIOT MpPaKTHUYECKHE padoThl, HampaBieHHbIE Ha
0TpabOTKY HaBBIKOB YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA.

Jns yrnyOneHusl 3HaHUM W pacIIMpEeHUs KPYro3opa yJalluxcsi PeKOMEHIYIOTCS dKCKYpCHUU IO TeMaM:
«HacneacTBeHHOCTs M HM3MEHYHMBOCTH ~ OPTaHU3MOBY», <«OBOJIONMS HKHUBOIO MHpa Ha  3emiey,
«B3aumooTHomeHuss oprann3ma u cpefpl. OcHOBBI 3kojorum». C 3TOW Ke LEIbI0 IPETyCMOTPEHBI
JEMOHCTpPALUH.

B yuebHOM Kypce naeTcsi pacmpeielieHHE MaTepuajia o pasjaenaMm U TeMam (B 4acax). Ilpu stom

ICMm.: demepanbHENT TOCyHapCTBEHHH 0BpPa30BATEsNbHEN CTaHIApPT CPeIHero (MOJIHOTO) obmero ofpas3oBaHMA.
YTBepxOeH npmkasoM MmHMCTepcTBa OOpaszsoBaHMsa M Hayku Poccmiickoir demepaumm or 17 mas 2012 ¢. N 413.



MpeJIaraeTcs JBa BapruaHTa 4acOBOM Harpy3ku: 1 4ac KIIaCCHBIX 3aHATHM B HEJIEIIO B TeueHue AByX jeT (10 u
11 kacchr).

Cq)OpMyJII/IpOBaHI:I OCHOBHBIC ITOHATHA, Tpe6OBaHI/ISI K 3HAHUAM W YMCHHAM Yy4YallluXCs IO OCHOBHBLIM
6mokam uH(popManu. B KOHIIE KakIoro paszaena 0O003HAUYEHBI Mexcnpeomemusle cea3u Kypca «OOmas
OHOTIOTHS.

B co3maBaemoii yuuTenem o00pa3oBaTeNbHONM MporpamMme JOJDKHO MPelycMaTpUBAThCS U3ydCHHE
TEOPETUYECKUX U MPUKIATHBIX OCHOB 00mell Ouonoruu. B Hell MOMKHBI OTpa)kaTbes 3a/layu, CTOSIINE B
HAcTOfAIleE BpeMs Imepel OHUOJOrMYecKOd HayKoM, pelleHHuEe KOTOPhIX HAIpaBlIEHO Ha COXpPaHEHUE
OKpY>Karolled MpUpobl U 340pOBbs yesnoBeka. Ocoboe BHUMaHUE HEOOXOIUMO YAETUTH SKOJIOTHUYECKOMY
BOCITUTAHUIO MOJIOACKH.

[IEHHOCTHBIE OPUEHTHPBI
COJXEPXAHUA KYPCA BMOJIOTN

B mporecce ocBoeHUs Kypca ydYalUics MOJYYHUT BO3MOXKHOCTH MPHOOPECTH TNMO3HABATeJIbHbIE

HEeHHOCTH

= YMCHHE KPUTHUYECKH OIICHMBATh WH(POPMAILUIO O ACATEIBHOCTH YEIIOBEKa B MPHUPOJC, MOJIYYAEMYIO U3
pa3HI)IX HCTOYHHUKOB,

= BJIAJICHHC OCHOBHBIMH METOJAMHU HAyYHOTO TIIO3HAHHS TP OHOJIOTMYECKUX HCCIEIOBAHMIX IKHBBIX
O00BEKTOB M SKOCUCTEM: OIMCAHUE, U3MEPEHUE, HAOIOICHHE;

= BJIQJICHHC HaBBIKAMH TI03HABATEIILHOM, YICOHO-HCCIIEIOBATEIBCKON U MPOSKTHOM JIEATEIbHOCTH, HABBIKAMHU
paspereHus mpooieM;

» CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJOB PEIICHHs IMPAKTHYECKUX 3ajad,
HpI/IMeHCHI/IIO pa3J'II/I‘-IHI)IX METOA0OB ITIO3HAHMUA,

s BIQJICHHE HaBbIKAMHU II03HABATECIbHOM pEQIIEKCMM KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUH U
MBICJIINTCIIBHBIX HpOHeCCOB, nux pe3yJII>TaTOB 158 OCHOBaHHfI, FpaHI/IIl CBOCT'O 3HAHUA U HE3HAHHA, HOBBIX
MMO3HABATENIBHBIX 33J1a4 U CPEJICTB UX JOCTHIKCHUS;

HPABCTBCHHbBIC HCHHOCTH:

s CIIOCOOHOCTH AHAJIM3UPOBATH U OLICHUBATH MMOCJICACTBUA ACATCIIBHOCTU YCIIOBCKA B ITPUPOJIEC,

KOMMYHUKATUBHbIC HEHHOCTH:

» BJIQJICHUE SA3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraThb CBOIO TOUYKY 3pEHMUS,

UCIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEICTBA;

» YMEHHE MIPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B ITPOLIECCE COBMECTHOM JI€ATEIbHOCTH, YUUTHIBATh

MO3ULUH JIpyroro, 3¢p(HeKTUBHO pa3periaTb KOHPIUKTHI.

B mporpamme 00s3aTeNbHO MPETyCMOTPEH WHTETPUPOBAHHBINA MOAXOJ K OOYYEHHUIO C TNPHUBICYEHUEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUN U UCIOJIb30BaHUEM YUEOHO-METOAMUECKUX KOMILJIEKTOB
B. U. CuBorna3oBa, KOTOpbIE IO3BOJIAIOT pa30UTh N3y4aeMblil MaTepranl Ha OCHOBHOM U JIONOJHUTENbHBIN U
peayin30BaTh JUYHOCTHO-OPUEHTHPOBAHHBIM MOAXO0J K OOYYEHHIO NyTEeM CO3JaHMs HWHAMBHUIYaJbHBIX
00pa30BaTeNbHbIX TPAEKTOPHIA.

PE3YJIbTATBI OCBOEHMA KYPCA BMOJIOT N

B cootBerctBum ¢ TpeboBaHmsiMu DeeparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIFHOTO CTaHAapTa
cpenHero (MOJTHOT0) 001Iero 00pa3oBaHus K pe3yJibTaTaM OCBOSHUS OCHOBHOM 00pa30BaTEILHON MPOTPaMMBbI
K OKOHUaHWIO 11 Kiacca y ydammxcsi He0OX0IuMo c(hOpMHUpPOBATh MHUPOBO33PEHHE, OTBEYAOIIEE COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAyKHU U OOIIECTBEHHOH MPaKTUKH, OOIIEYEIOBEYECKUM LIEHHOCTSIM U Hjieanam
IPaXJTaHCKOTO OOIIECTBA; OCHOBBI CAaMOPAa3BHUTHS W CAMOBOCIIMTAHHS; HABBIKM COTPYIHUYECTBA CO
CBEpCTHHKAMHM, JETbMH MIIAJIIIETO BO3pacTa, B3pPOCIBIMH B 00pa3oBaTEIbHOW, OOIIECTBEHHO NOJIE3HOH,
y4eOHOUCCIE0BATEIbCKOM, MTPOCKTHONM W JAPYruX BUAAX AeATENbHOCTU. [IIKOTBHUKH TOJDKHBI OCBOUTH
MEXIMPEIMETHbIE TIOHATHS U YHUBEpCaJIbHbIE yueOHbIE JEHCTBUS M HAYUUTHCS UX UCIOJIb30BaTh B yUeOHOU U
MO3HABATEIbHON JIEATEIBHOCTH, a Takke YyMeTb (OpPMUPOBATh U PEaTH30BBIBATH WHIMBUAYAIbHbIE
oOpa3oBaTenbHbIe TPACKTOPUU. B mpeamMeTHOii 00/1acTH Ha 6230BOM YPOBHE MPETOIaraercs:

= (popMupoOBaHUE IPEACTABICHHUI O POJIU U MECTE OMOJIOTUM B COBPEMEHHON HAyYHON KapTHHE MUPA;



s [TOHMMaHHE PoJik OMosoruu B GOPMUPOBAHUU KPYTro30opa U (HYHKIIMOHATIBLHOW TPaMOTHOCTH YeIoBeKa s
pelIeHus: TPaKTUYECKUX 3a]1a4;

» OBJIQJICHUE OCHOBOIIOJATAOIIMMHU MOHATHUSAMU WU TMPEICTABICHUSIMH O JKUBOW NPUPONE, €€ YPOBHEBOM
OpraHu3aliy 1 3BOJIOLHH;

= YBEPEHHOE I0JIb30BaHHe OMOJOTHYECKOW TEPMUHOJIIOTUEN U CUMBOJIUKOM;

» OBJIAJICHUE CIIOCOOAMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

= (hopMHpoOBaHHME YMEHUIN OOBSICHATH PE3yIbTATHl OMOJIOTHYECKUX SKCIIEPUMEHTOB, PEIIaTh dJIEMEHTapHbBIE
OMOJIOrMYeCcKHE 3a/1a4H.

B npouiecce u3yueHus Kypca TakKe 0KHUAAETCS JOCTHKEHHUE CIIEIYIOIINUX JHYHOCTHBIX Pe3yabTATOB!

» (opmupoBaHHe COOCTBEHHOW MO3UIUU MO OTHOIICHUIO K OMOJOTUYECKOW MH(pOpMAIUH, MOIydaeMon U3
pa3HbIX UCTOYHHUKOB;

s TOTOBHOCTH M CIIOCOOHOCTD K 06pa30BaHmo, B TOM YHCJIC CaMOO6paSOBaHI/II-O, Ha NPOTAKCHUU BCeH KHN3HH,

= CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHON NpoQecCHOHaIbHON U
OOIIECTBEHHOH €SATEIbHOCTH.

JlocTuKEHME JIMYHOCTHBIX pEe3y/lbTaTOB OLIEHUBAETCS HAa KAayeCTBEHHOM YpOBHE (0€3 OTMETOK).
CchopMupoBaHHOCTb ME€Ta- MPEIMETHBIX M NPEAMETHBIX YMEHMH OLIEHMBaeTcs B Oajulax IO pe3yibTaTam
TEKYILET0, TEMAaTUYECKOT0 M UTOTOBOTO KOHTPOJIS, a TAaKXKe MO Pe3y/IbTaTaM BBITIOJIHEHUS JIAOOPATOPHBIX U
NPaKTUYECKUX padoT.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHS Kypca OMOJIOTHH SIBIISTFOTCS:

» OBJIAJICHUE COCTABJISIONIMMH MPOEKTHOW M HCCIIEN0BATENbCKOW JEATEIBHOCTH MO H3YYEHHIO OOIIMX
OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW MPHUPOJIC;

m YMEHHUE CaMOCTOSITEJIBHO ONPEAEIATh LEIU U COCTABIIATD IUIAHbL;

» CIIOCOOHOCTH CAMOCTOSITEIIEHO OCYIIECTBIISATH, KOHTPOJIUPOBATH M KOPPEKTUPOBATH YICOHYIO M BHEYUCOHYIO
(BKJIIOYAsi BHEIIKOJIBHYIO) ACSITENEHOCTD; BHIOMPATh YCIIEIIHbIE CTPATETHH B PA3IMYHbIX CUTYaIUAX;

» YMEHHE OCYIIECTBISTH CaMOCTOATEIbHYI0 HH(OPMAlMOHHOIO3HABATEIbHYIO JAESITENbHOCTh, BKIIOYAs
YMECHHE OPHCHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX WH(POPMAIMKM, KPUTHYSCKH OICHWBATh U
MHTEPIPETUPOBATH HHPOPMALIHIO, MTOTYIaEMYIO U3 PA3IMYHBIX HCTOYHHKOB.

COAEPXAHHUE KYPCA

ba3oBblii ypoBeHb
10 KJIACC (1 gac B Henento, Bcero 34 yaca)

BBEJIEHHE (1 u)

Mecto kypca «OOmas Ouogorus» B CUCTEME €CTECTBEHHO-HAYUHBIX JUCIHIUIMH, a TaKKe Cpelu
Oouonorndeckux Hayk. Llenp u 3amaun Kypca. 3HaueHHe MpeMeTa JUIsl TOHUMaHUs €IMHCTBA BCETo JKUBOTO,
B3aMMOCBSI3M Bcex yactelt onocdeprl 3emiun. Cuctema xxuBoit npuposl. LlapcTsa xuBoi Ipupoabl.

Pa3nea 1. buosorusi kak Hayka. MeToabl Hay4YHOro nmo3Hanus (3 4)
Tema 1.1

KPATKASA UCTOPUSA PAZBUTHUA BUOJIOT'UHA (1 4)

CrpykTypa Ouonoruu kak Haykd. buonornyeckue Hayku o (opmMe U CTPOCHMHM OPraHH3MOB.
Cucrematuka. JBomonroHHoe yueHue. Kimaccuduxaius Ononornyeckux HayK. JTanbl pa3BUTHsI OMOJIOTHH.
Jemoncmpayusa. buorpadun n noprpersl (M300pa’keHHs) YUYEHBIX, BHECIIUX BKJaJ B CTAHOBICHHE W
Pa3sBUTHC OMOJIOTHH KaK HAyKH.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
VYyamuecs IO KHBI 3HATD:
ornpezeneHue OUONIOTHH KaK HAYKU;

OCHOBOTIOJIO)KHUKOB OHOJIOTMM KaK HayKH, OCHOBOIIOJIO)KHHKOB Hay4yHOW (3amagHoi) MeUIIMHBI,
aHaTOMUU, PU3NOJIOTUH;

CO3JaTeNIel KIETOYHOU TEOPUH;
» CO3JaTesei COBPEMEHHOIO HBOJIIOLMOHHOTO YUYEHUS U 3TaIlbl €r0 CTAHOBJICHUS;



» KiaccupuKanuio OMOJIOTHUECKUX HAYK.
VYuamuecs T0MKHBI yMETh:
= OIICHUBATh BKJIAJ OTJEIBHBIX YIEHBIX B PA3BUTHE OMOJIOTHH.

Tema 1.2
CYINHOCTDb )KU3HU N CBOMCTBA ) KUBOT'O (14)

OnpezneneHue X U3HU. XUMHMUYECKHI COCTaB M KJIETOYHOE CTPOEHHE OPraHU3MOB, HACEJISIOLINX
3emmo. OOMEH BeIIECTB M caMOperyasiuus B Ouonorudeckux cucremax. CaMOBOCIPOU3BEACHUE;
HaCJIeICTBEHHOCTh M U3MEHUMBOCTh KaK OCHOBA CYILLIECTBOBaHUS *KMBOM Martepuu. Poct u passutue. Paznpa-
KUMOCTb. PUTMHUYHOCTb NPOLIECCOB )KU3HENEATEIBHOCTH. JJUCKPETHOCTD U LIEIOCTHOCTD.

JHemoncmpayusa. CBoWicTBa )KUBOTO (AHUMAIIHS).

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs TOJKHBI 3HaTh:

» OIpECIICHUE KU3HY;

m CBONCTBA KUBBIX CUCTEM.
VYyamuecs 10/KHBI YMETh:

» JaBaTb OIPEIECICHUE KU3HU;
IIPUBOAUTH IIPUMEPHI IIPOSBICHUNA CBOWCTB KUBOTO.
METAINIPEJMETHBIE PE3YJIbTATBI ObBYUEHMUSA

VYyamuecs 107KHBI yMETD:
paboTaTh ¢ yueOHUKOM, COCTaBIIATh KOHCIEKT naparpada;
pa3pabaTbIBaTh IJIaH-KOHCIIEKT TEMBbI, UCIIOJIb3Ys pa3Hble HCTOYHUKH HH(POpPMALIUH;

TOTOBUTBH YCTHBIC COO6IJ.[€HI/I$I u pe(bepaTLI Ha 3aIaHHYIO0 TEMY;
ITOJIB30BAaThCA ITOUMCKOBBIMU CUCTCMaMU I/IHTepHeTa.

Tema 1.3
YPOBHU OPTAHU3AIIMU )KUBOW MATEPUM.
METO/AbI BUOJIOI'MH (1 4)
YpoBHU OpraHu3anuu k1UBoi npuposl. Mepapxus ypoBHel. MeTo1bl TO3HAHUS JKUBOW MPUPOJIBI U
UX OCOOCHHOCTH.
Jlemoncmpayusa. YpOBHU OpraHU3aluy )KMBOM MaTepuu (aHUMAIIKs).

INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yyamuecs J0IKHBI 3HATh:

s YPOBHH OpraHU3anuu JKMBOM IIPpUPOABI;
s METOJbI MO3HAHUS KUBOKH IpUpoOAbI.

VYyamuecs 10JKHBI yMETb:
» pacrpenensTh ypOBHHM OpraHU3alluy )KMBOW IPUPOJIbI B COOTBETCTBUHU C UX UEpAPXUEH;
» [IPUBOJUTH NPUMEPHI IPOSIBICHUN CBOMCTB KMBOT'O HAa Pa3HbIX YPOBHSX.
Ocnognvie nonamusa. buonorus. )KusHb. OCHOBHBIE OTJIMYUS KUBBIX OPTaHU3MOB OT OOBEKTOB HEKHUBOM

IPUPOJIBL. YPOBHU OpraHu3aluu kuBoi Matepun. OOBEKTHI M METOIbl M3ydeHUs B Ononoruu. MHoroobpasue
KUBOTO MHpA.

Mescnpeomemnuie ceasu
Heopeanuueckaa xumus. Xumudeckue snemeHThl I[lepuonmueckoit cucremsl J[. M. MengeneeBa u ux
OCHOBHBIE CBOWCTBA.

Opzanuuecm}z xumust. OCHOBHBIE rpYyHIbl OPraHNuICCKUX COCIUHEHMI.

METANIPEJMETHBIE PE3YJIbTATBI ObBYUYEHMUSA
VYyamuecs 107KHBI YMETD:

» paboTaTh ¢ pa3HBIMU UCTOYHUKAMU UHPOPMAIUH;

» TI0JIB30BATHCS IOUCKOBBIMU cHcTeMaMu MHTepHeTa.

Pa3znen 2. Kinerka (11 4)
Tema 2.1



NCTOPUSA UB3YHEHMUS KIIETKHU. KIETOYHAS TEOPUS (1/1 1)

Knerka kak CTpyKTypHas M (YHKIHOHAQJIbHAs €IMHUIIA >KUBOTO. VcTOpus HM3y4yeHHS KIIETKH.
[Ipokapuornueckas ¥ 3ykapuoTHdecKas KieTKW. [IpuHnuMnuanbHas cxema CTpoeHMs KieTkd. Kierounas
TEOpUs U €€ OCHOBHbIE MOJIOKEHUS.

Hemoncmpayua. IIpyHIMNanbHbIe CXEMBbI YCTPOICTBA CBETOBOIO U 3JIEKTPOHHOIO MUKPOCKOIIOB. Mozenu
KJIeTKU. Mukponpenaparbl KIETOK pAcTeHMH, >KMBOTHBIX W OIHOKIETOYHBIX TrpuboB. Marepuainsl,
pacckasbiBaroiye o onorpapusax y4eHbIX, BHECIINX BKJIA/ B Pa3BUTHE KICTOYHON TEOPUH.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA

VYdamuecs 10JIKHbBI 3HaTh:
» TPUHIMIHAAIBHYIO CXEMYy CTpPOEHHS KJIETKH (IUIa3MaTthdeckas MeMOpaHa, IMTOIIa3Ma, T'€HETHUYECKH
anmapar);
MHOT000pa3ue IpoKapHoT;
MHOT000pa3ue 3yKapHuor;
0COOEHHOCTH KJIETOK OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
O0COOEHHOCTH PAaCTUTENIbHBIX U )KUBOTHBIX KJIETOK;
II0JIO’KEHUS KJIETOYHOW TEOPUU CTPOCHUS OPraHU3MOB.

Yuyanuecs J0JKHBI YMCThb:

pa6OTaTb CO CBCTOBBIM MHUKPOCKOIIOM;
OIINCBhIBATh O6L€KTBI, BUJMMEIC B CBETOBOM MHUKPOCKOII.

Ocnoenvie nonamua. Knerka. Iurtonmorus. I[IpokapuoThl: OakTepuum M CHHE3EJIEHBIE BOAOPOCIU
(mnanoGakTepun). DyKapHOTHYECKas KIIETKA, MHOrooOpasve JYKapuoOT, KICTKH OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PAaCTUTEIbHON M KUBOTHOU KileTOK. IlonokeHus: KiIeTO4YHOM
TEOPHUHU.

Tema 2.2
XUMHNUYECKH COCTAB KJETKHA (19)

DJIEMEHTHBI COCTaB KJIETKU. PacnpoCTpaHEHHOCTh 3JIEMEHTOB, UX BKJAaJ B 0Opa3oBaHUE >KUBOU
MaTepUH U OOBEKTOB HEXHBOW MPUPOJABI. MaKpO3JIEeMEHThI, MUKPOJJIEMEHTHI, YIbTPAMUKPOIICMEHTBI; HX
BKJIaJg B O6pa30BaHI/IC HCOPraHNYCCKUX WU OPraHUYCCKHUX MOJICKYJI JKUBOT'O BEIICCTBA.

Memoncmpayua. Cxema (nuarpamMma) pacrupeneseHuss XUMUUYECKHX DJIEMEHTOB B HEXUBOW U JKUBOU
IPHUPO/IC.

NPEIMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuamuecs T0JKHBI 3HATD:
» MakKpo- ¥ MUKPORJIEMEHTHI, BXOJIAIIME B COCTaB )KUBOTO, U UX POJIb B OPTaHU3ME.
VYyamuecs 1071KHbI yMETh:
= XapaKTepU30BaTh (PYHKIIMOHAIBHYIO POJIb OTACIBHBIX XUMUYECKUX DJIEMEHTOB B KJIETKE.
Ocnoenvie nonamusa. OpraHoreHbl, MAaKPOJIEMEHTHI, MUKPOAJIEMEHTBI, YIIbTPAMUKPOIIIEMEHTHI.

Tema 2.3
HEOPI'AHUYECKHUE BEHIECTBA KJIETKH (1 4)

HCOpFaHI/I'-IeCKI/Ie MOJICKYIJIBI )KUBOI'O BCUICCTBA: BOJAA; XUMHUYCCKUEC CBO¥CTBa K OMOIOTHYECKAas POJIb.
Comu HCOPraHNM4YCCKUX KHCJIOT, UX BKJIAI B obecrneucHue OpOUECCOB KUBHCACATCIBHOCTU U NNOAACPKAHUC
roMmeoctaza. PoJib KaTHOHOB M aHHOHOB B OOCCIIEYEHUH IpOUECCOB KUBHEACATCIIBHOCTH. OcMoc m
OCMOTHUYCCKOC NABJICHUC, OCMOTHYCCKOC ITOCTYIIJICHUC MOJICKYJI B KIICTKY.

HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUA
VYyamuecs 10KHbI 3HATh:

s XHUMHYECKHE CBOICTBA U 6PIOJ'IOTH‘ICCKYIO POJIb BOOBI;
m POJIb KATUOHOB 1 AHWNOHOB B oOecreueHNU MMpONHCCCOB KUBHCACATCIBHOCTH.

VYuyamuecs 10TKHbBI YMETh:
» OOBSCHSATH IPUYUHBI OCOOBIX CBOWCTB BOJBI.
Ochoenvle nonamusa. CBoricTBa BoJibl. MuHepanbHbIe coiii. [ mapodunbHbie U THAPO(HOOHBIC BEIIECTBA.



Tema 2.4

OPTAHMYECKHUE BEHIECTBA. OBILIIASA XAPAKTEPUCTHUKA.
JIMITUABI (1 9)
Oprannueckue MosieKysbl. HU3KOMOJIEKYISIpHBIE U BBICOKOMOJICKYJISIpHBIE COeAMHEHUs. JIumubt:
CTpoeHue, Kiaccuukanus 1 OMOIOruYecKast poib.
MNPEJIMETHBIE PE3YJIBTATBI OBYUEHMU S
VYyamuecs J0JKHBI 3HATh:
» [PHUHIIMIGI CTPYKTYPHOW OpraHU3ay U (QYHKIIUHU JIUITHAOB.
VYyamuecs 107KHbI yMETD:
= XapakTepu30BaTh PYHKIIMH JIUITH]IOB.
Ocnoenvte nonamusa. Jlunuael. Jlunounsl. HeliTpanbHbIe JKUPHI.

Tema 2.5

OPTAHNYECKUE BEIIECTBA.
YIJIEBO/IbI. BEJIKH (1 4)

VYrneBoasl: CTpoeHUe U Oronorudeckas poiab. MoHocaxapuabl U IOIMCAXapUIbL.
benku — Guosnornyeckue NoJIMMeEpbl; UX CTPYKTypHas opranu3anus. @yHKINU OeTKOBBIX MOJIEKYI1. benku-

depmentbl. CTpyKTyphl Oelika: TNepBUYHAs, BTOpPHYHAs, TPETHYHAs, dYeTBepTUYHAsA. JleHarypauus u
peHarypauus OeNKoB.

ﬂemoucmpamm. OOBeEMHEBIE MOACIN CTpYKTypHOﬁ OpraHu3anmuu OMOJIOTHYECKUX IMOJIUMEPOB — OEJIKOB.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
VYuyamuecs n0oKHBI 3HATh:

» [IPUHLMNIIBI CTPYKTYPHOM OpraHu3aiuu U (QyHKIUU OEIKOB U YIJIEBOJIOB;
» KJIaccU(pUKAIUIO YTIEBOOB.

VYyamuecs 107KHBI yMETD:

s OOBSCHATH MPUHIIUII ACUCTBHS (PEPMEHTOB;
» XapakTepu30BaTh PYHKIIUU OEJIKOB U YTJIEBOJOB.

Ochnoenvle nonamusa. Yrieponbl. MoHocaxapuabl, nonucaxapuasl. benku. buonmornueckue moauMepsl.
JleHatypanius 1 peHa- Typaius OeIKOB.
Tema 2.6

OPI'AHUYECKHUE BEIIECTBA.
HYKJIIEMHOBBIE KUCJIOTBI (1 uv)

JHK — wmonekynsl HacnenctBeHHocTd. Pepymumkamus JIHK, nepenada HaciencTBeHHOU
nH(popMaluy U3 MOKOJIEHUS B MokoJeHue. Ilepegaua HaciencTBeHHOM nH(GOpMalUU U3 AApa B HUTOILIA3MY;
tpanckpunuusa. PHK: crpykrypa u pynxiuu. Mapopmanmonssle, TpaHcopTHbIe, pubocomanbhbie PHK.

Jemoncmpayus. O0beMHbIE MOJIENTH HYKIEUHOBBIX KHCIIOT.
HNPEAMETHBIE PE3YJIbTATHI OBYUEHUSA
VYyamuecs IO KHBI 3HATD:

» TPUHIMIIBI CTPYKTYPHOM OpraHu3aluy U QyHKIIUH HYKJIEHHOBBIX KUCIIOT;
» CTPYKTYpPY HYKJIEUHOBBIX KHUCIIOT.

VYyamuecs 10TKHbBI YMETh:

= XapaKTepu30BaTh (PYHKIINU HYKICHHOBBIX KHUCIIOT;,
» pasznuyaTh HykienHoBble kucioThl (JJHK u PHK).

Ocnognvie nonamusa. HyxineunoBble kucinoTsl. Perumkamms JHK. Tpanckpunuumsa. Hykneotun.
KomMIieMeHTapHOCTb.

Tema 2.7

DVKAPHOTHYECKAS KJIETKA. IMTOIIA3MA.
OPTAHOMJIBI (1/3 v)

OykapuoTudeckas kjieTka. [lmasmatudeckas wmemOpana u ee (QyHkuuu. llurommazma



AYKapuOTHUYECKOH KJIeTKU. OpraHou bl IUTOIIa3MBbl, UX CTPYKTYypa U pyHkuuu. Kiaccudukaiys opraHouios.
[urtockener. BkatoueHus, ux 3HaYEHHE U POJIb B META00M3ME KIIeTOK. OCOOEHHOCTH CTPOCHHS PACTUTEIIHbHON

KJICTKH.
Jemoncmpayun. Monenu kietkd. CXxemMbl CTPOSHHUS OPTaHOUI0B PACTUTENBHOMN U )KUBOTHON KJIETOK.
Jlabopamopuuvie u npaxmuveckue padoomut

Oprasouibl KJIETKH (BUPTYAIBHO C MIOMOIIBI0 MYJIBTUMEIUIHOTO MPUIOKECHHS K YICOHUKY).
[IpuroroBneHue u onvcaHUE MUKPONPENAPATOB KIETOK PACTEHUM.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA

anmnecx JOJIDKHBI 3HATh:

CTPOCHUE DYKAPHOTUYECKO KIICTKH;
0COOCHHOCTH PACTUTEIBHBIX U JKMBOTHBIX KIICTOK;
KJIacCU(UKAILIUIO OPTaHOUIOB KIETKH.

Vyaniuecs J0KHBI YMETb:

XapaKTepu30BaTh GYHKIIMH OPraHOUIOB;
ONpeIeNsATh 3HAUCHUE BKIIOUYEHUH.

OcHnoeHnvle nonamusa. Dykapuotudeckas kietka. [Imasmarnueckas memOpana. OpraHou/ibl IIUTOIIA3MBI.
HememOpanHnsbie, onHOMeMOpaHHbIE U AByXMeMOpaHHbIe OpraHoubl. BkitoueHus.
Tema 2.8
KJIETOYHOE SJ1PO. XPOMOCOMBI (1 4)

KiierouHoe siApo — UEHTp yNpaBlICHUs KUZHEIEATEIbHOCTBIO KIETKH. CTPYKTYpbl KIETOYHOTO
sanpa: sepHasi 000JI049Ka, XpOMATHH (TETEPOXPOMATHH), SAPBIIIKO. XpoMocombl. Kapuorurr.
NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
VYuyamuecs n0OKHBI 3HATh:

» CTpoeHHE U QYHKIUU SApa;
= 3HaUYCHHE MOCTOSHCTBA YHCIIAa U (POPMBI XPOMOCOM B KJIETKE.

Yuyamnuecs J0JKHBI YMCThb:

OIMUCBIBATh TEHETUUECKUH ammapar KIETOK-2yKapuoT;
OIMCHIBAaTh CTPOCHUE U QYHKIIMH XPOMOCOM;
» /1aBaTh OIPENEIICHUE KapUOTHUIIA U XapaKTEPU30BaTh €T0.

Ocnognvie nonamusa. Xpomocomsl. Kapuorun. J{Uniaon el U TarionJHbIH HAOOPBI XpOMOCOM.

Tema 2.9
IMPOKAPUOTHUYECKAS KJIETKA (1 4)

[TpoxapuoTnueckue KiaeTku; ¢popma U pasmepbl. CTpoeHHE LUTOILUIA3Mbl OaKTepUAIbHOW KIETKHU;
opraHmsanus. MerabonusmMa y npokapuorT. [eHernueckuid anmapar OaxTtepuil. CrnopooOpa3zoBaHUE.
PazMHoxeHne. MecTo 1 poJib IpOKapruoT BOMOIIEHO3aX.

Jlabopamopuvie u npakmuueckue paoGomol
W3yuenue kieTok OakTepuii Ha TOTOBBIX MUKPOIIpEIaparax.

NPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA
VYyamuecs IO KHBI 3HATD:

CTPOEHUE MPOKAPHUOTHYECKON KIIETKH;
MHOT000pa3ue MpoKapuoT.

VYyamuecs J0IKHBI YMCTh:

= XapaKTepH30BaTh OPraHU3AIMI0 MeTaboIN3Ma y TIPOKAPHOT;
OIUCHIBATH TEHETUYECKHI anmapaT OakTepHi, UX ClIopooOpa30BaHNE U Pa3MHOKEHHE.

Ocnognvie nonamus. Ilpoxapnotsl, 6aktepun, nuaHod6akrepun. Hykneona. MypeuH.
Tema 2.10.

PEAJIM3AIIUSA HACJIEI[CTBEHHOﬁ NH®OPMAIMUUA B KJIIETKE (1 u)
I'eH, reHeTWyecKkuid KOJ, CBOMCTBA TEHETHYECKOTO KOJA. OTalbl peaau3allid TeHETHYECKOU



nH(pOpManuu B KJIETKE (TPAHCKPUIIIIUS ¥ TPAHCIISAIINSA).

Hemoncmpayua. Tabnuua renerudeckoro kona. [Ipoctpancreennas mozenp JIHK. Cxema OuocuHTe3a
Oenka.

MNPEJIMETHBIE PE3YJIBTATBI OBYUEHMU S
VYuyamuecs nOJKHBI 3HATh:
OnpeJieJICHUE TeHa;

CBOICTBAa FT€HETUYECKOTO KOAA;
ATaIlbl peaju3aliy HacleICTBEHHON HH(pOpMaIuH.

anmnecx JO0JDKHBI YMCTh!:
s HMCIIOJIB30BATh IMPUHIUII KOMINUICMCHTAPHOCTHU IIPU MMOCTPOCHUHN CXEM HYKJIICHHOBBIX KUCJIOT,

» OIHUCBIBATH MPOIIECCHI, TPOUCXOIAIINE Ipu OnOoCcHHTE3e Oenka. OCHO8Hble noOHAmMUA. 1 eH, TCHETUYSCKUN
kon. Konon. Tpuruier. AHTUKO0H. Tpanckpunius. TpaHcasmus.

Tema 2.11
HEKJIETOYHAS ®OPMA )KU3HU: BUPYCHI (1 v)

OcoOeHHOCTH CTPOEHMSI U pa3MHOKeHUs BUpYcoB. JKuznenHsli 1y BUY. BupycHeie 3a00neBanus
u npodunakTrka ux pacnpocrpanenus. CIINJL u mepsl ero npouiaakTUKH.

Jlemoncmpayun. Cxema cTpoeHUs BUpyca.

INPEAMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs 10JKHBI 3HaTh:
0COOEHHOCTH CTPOEHHsI BUPYCOB;
BHUPYCHBIE OOJIE3HU YEIIOBEKA;
= MepbI NPOPHUIAKTUKN BUPYCHBIX 3200JI€BaHUI YeIIOBEKa.
VYyamuecs 107KHBI yMETB:
= OITMCHIBATH KU3HEHHBIA UK BHUY.

Ocnoenvle nonamusa. Bupyc. bakrepuodar. Kancun.
METANPEJMETHBIE PE3YJIbTATbI OBYUEHUSA

Yyamuecs JOIKHBI YMCTh:

COCTaBJIATh CXCMBI U Ta6J'II/IIII)I AJId UHTCTpali ITOJTYUCHHBIX 3HaHI/II71;

000011aTh HHGOPMAIIHIO U JIeJIaTh BHIBOIBI,
paboTaTh C JOMOTHUTEIFHBIMA UCTOYHUKAMU UH(POPMAITUH;

CaMOCTOATCIIBHO COCTABJIATE CXCMBI ITPOLECCCOB U CBSI3HBIN paccka3s 1o HUM;

pa6OTaTB C MHUKPOCKOIIOM W HU3rOTaBJIMNBATH HpOCTeI\/'IIJ_II/Ie npenaparbl I MHUKPOCKOIMUYCCKOT'O
HUCCICIOBAaHUs.

Mesicnpeomemnmnuie ceasu

Heopeanuueckasn xumus. Xumuueckue cBsi3u. CTpoeHHE BELIECTBA.

Opeanuueckasn xumus. IIpUHIUTIBI OpraHU3aIlMNd OPTaHUYECKUX COCIUHEHHM. YTJIEBOJBI, JIUTH/IBI, KUPHI,
OeNKH, HyKJIEMHOBBIE KHCIOTHI.

@u3zuxa. CBOMCTBA )XUJIKOCTEH, TETIJIOBBIC SBJICHHS. 3aKOHBI TEPMOJMHAMUKYU U ONITHUKH.

Paznesa 3. Opranusm (19 v)
Tema 3.1

OPT'AHU3M - EAMHOE HEJIOE. MHOI'OOBPA3HUE OPI'"TAHU3MOB (1 1)
Pa3nooOpa3ue opraHu3MoB (OTHOKJIETOYHBIE ¥ MHOTOKJIETOYHBIE OpPTraHu3Mbl). MHOTOKJIETOYHBII
OpraHM3M Kak JUCKpEeTHas CucTema (TKaHu, opranbl). KonoHuanbHbIE OPraHu3MBbl.

ZIeMOHcmpauu}l. HpI/IMCpBI OIHOKJICTOYHBIX 1 MHOTOKJICTOYHLIX OPTaHU3MOB.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
VYyamuecs T0KHBI 3HATH:

» OIpesiesieHue OpraHnu3Ma;
= MHOT0o0o0pa3ue OpraHu3MoB (OJHOKJIETOUHBIE, KOJOHUAThHBIE, MHOTOKIIETOUHBIE).

anmnecsl OOJIKHBI YMCTh!:



s pPa3jindaTb OAHOKJICTOYHBIC, KOJIOHUAJIbHBIC U MHOTOKJICTOYHBIC OPraHU3MBbI.

Ocnognvie nonamus. OprannsM. OTHOKIETOYHBIN OpraHu3M. MHOTOKJIETOUYHBIN OPTaHUu3M.
Tema 3.2

OBMEH BEIIECTB U IPEBPAIIIEHUE SHEPTUHU. SJHEPTETUYECKHWIA OGEMEH (1 4)

OOMeH BeIIeCTB | MpeBpalleHue SHEPruu B KiieTke. [Imactndyeckuit u snepreTrueckuii oomMen. ATD
KaK YHHBEpPCaJIbHBIH HMCTOYHHK JHEPruM. MaKpOdpruvecKkue CBS3H. ITarbl SHEPreTUYecKoro oOMeHa,
pacIIeryiCHHE TIFOKO3bI.

Jlemoncmpayun. Cxema oOMeHa BELIECTB.

NPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYuyamuecs nOJKHBI 3HATh:

s OTarbl OOMEHa BEIIECTB;
JTaIbl YHEPIETHYECKOTO OOMEHa.

anmnecx JO0JDKHBI YMCTh!:
m OIIMChIBATh oOMmeH BCIICCTB U NPCBPALICHUC SHCPIUU B KIICTKE,
m I[IPHUBOJAUTH ITOITAITHO IMTPOUCCC DHCPTCTHICCKOIO oOMeHa.

Ochnoenvle nonamus. OOMeH BemiecTB. Merabonm3m. DHepreTuyeckuii oOMeH. [lmactuueckuit oOMeH.
AT®. I'mukonus. Kinerounoe guixaHue.

Tema 3.3
MJIACTUYECKU OBMEH. ®POTOCHUHTE3 (1 9)

Tunbl nutanus. ABToTpodsr u rereporpodbl. Porocunte3. Dazpr porocuHTesa. OcobeHHOCTH
oOMeHa BEIIeCTB y PaCTeHHIA, )KUBOTHBIX M IPUOOB.

Jemoncmpayus. Cxema porocunresa.

INPEIMETHBIE PE3YJbTATbBI OBYUEHUSA
VYuyamuecs n0OKHBI 3HATh:

IMPUMCEPHI IJIACTUYICCKOTO O6MeHa;
OTaIllbl (bOTOCHHTeBa " €ro poJib B IIpupoac.

VYyamuecs 1071KHbI YMETh:
m OIIMCBHIBATH O6M€H BCIICCTB U npeBpameHI/Ie BHGPFI/II/I B KJICTKE,
s TPHUBOJUTH MOAPOOHYIO CXeMy MpolieccoB (JOTOCHHTE3a U OUOCHHTE3a OemnKa.
Ocnoenvle nonamusa. Astrorpodsl. ['ereporpodsl. Dorocunrtes. CretoBas (asza. TemHoBas dasa.
Tema 3.4

JAEJIEHUE KJIETKH. MUTO3 (1 uv)

Jenenue kierok. Knetku B MHOTOKIETOYHOM opranusme. Ilonarue o nuddepeHmpoBke KIETOK
MHOTOKJIETOYHOTO OpraHu3Ma. MuToTHdeckui 1uKI: uHTepdasza, penyrmnukamus JHK; mwutos, ¢aszbr
MUTOTHYECKOTO JIeNIeHUsI U TpeoOpa3zoBaHUs XpOMOCOM; OMOIOTHYECKUI CMBICT U 3HaUe€HHUE MUTO3a (Oecro-
JI0€ Pa3MHOKEHHUE, POCT, BOCIIOTHEHUE KJIIETOYHBIX IMOTEPH B PU3HOTOTHUUECKUX U TATOTOTUUECKHUX YCIOBHSX ).

Hemoncmpayun. Ourypbl MUTOTUYECKOTO JEJIEHUA B KIETKaX KOpElIKa JIyKa MOJ MHUKPOCKOIOM W Ha
CXeMe.

Jlabopamopusle u npakmuyeckue padomaol

N3yuenne MruTO3a B KJIIETKAX KOpPEIIKa JIyKa (BUPTYaTbHO W/WJIU HA TOTOBBIX Mpernaparax).

HNPEAMETHBIE PE3YJIbTATHI OBYUEHUA

Vyamuecs J0IKHBI 3HATh:

s MHUTOTHYECKHUH M KU3HESHHBIN ITUKJIBI KIJIICTKH,
s OHOJOrMYecKOe 3HAYCHHE MHUTO34.

VYuyamuecs 10TKHbBI YMETh:
» OIHMCHIBATh CTPOCHHE U (YHKITUH XPOMOCOM;
= JIaBaTh OMNpeIelieHne KapUOTHUIIA U XapaKTepU30BaTh €To;



= OIIMCBIBATh MUTO3 1O (a3am;
» Pa3IuyaTh MUTOTHYECKUHN M )KU3HEHHBIN ITUKIIBI KIIETKH.
Ocnoenvte nonamua. X3HEHHbIA HUKI KJIETKA. XpoMocoMbl. Kapuotun. MUTOTHYECKUH 1IUKI; MUTO3.

buonornueckuii cmpicn murtosa. IIpodaza. Meradasza. Anadaza. Tenodasza. Permkanus (peayriakarius)
JTHK.

Tema 3.5
PABMHOXKEHMUME: BECITOJIOE U ITOJIOBOE (1 4)

CymHocTh ¥ (HOpPMBI pa3MHOXKEHHS OPraHU3MOB. becrnonioe pa3MHOKEHHUE PaCTEHUN U KUBOTHBIX.

Bunei 6ecrionioro pazmHoskeHus. BapuaHTsl BeretaTUBHOTO pa3MHOXKeHHs. [1o10Boe pa3MHOKEHHE JKUBOTHBIX
U pacTEeHUI; TaMeThl, OJIOBOM Ipoliecc. buonornyeckoe 3HaueHUE MOJIOBOTO PAa3MHOKEHHUS.

Hemoncmpayua. Cxembl, WUIIOCTPUPYIOIIUE CIOCOObI BEreTaTUBHOIO PAa3MHOKEHHS PACTEHHIA;

MUKpOTpenaparhl sifiekierok; ¢ororpaduu, oTpakarolme paszHooOpa3ue MOTOMCTBA Yy OJHOM Mapbl
poauTenen.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYuyamuecs n0oKHBI 3HATh:

(GbopMBI U PacIPOCTPAHEHHOCTH OECIIOIOTO Pa3MHOKECHHS;
CYIIHOCTB MOJIOBOTO PA3MHOKEHHSI U €r0 OMOJIOTHYECKOE 3HAYCHUE.

VYyamuecs 107KHBI yMETD:
= XapaKTepH30BaTh OMOJIOTMYECKOE 3HaYeHHE OECII0I0r0 pa3MHOXKEHUS;
» OOBSCHATH NPEUMYILECTBO MTOJOBOI'O Pa3MHOKEHHUS.

Ocnoenvle nonamusa. Pazmuoxenue. becnionoe pasmuoxenue. [TonoBoe pasmHoxeHue. BereraruBHoe
pasmuoxenue. Jlenenue. Ciopoodpasopanue. Criopa. Pereneparius.

Tema 3.6
OBPA30OBAHME IOJIOBBIX KJIETOK. MEHUO3 (1 4)

Meiios U ero orianyuss OT MHUTO3a. BHOJIOTHYECKOe 3HadeHue wmenosa. ['ameroreHes. DTarbl
00pa3oBaHM TMOJIOBBIX KJIETOK: pa3MHOXKEHHE, POCT, co3peBaHue (Mei03) U (OpMHUPOBAHHE MTOJIOBBIX KJIETOK.
OcobOeHHOCTH cliepMaTOTreHe3a U OBOreHe3a. 3HaYeHHE TaMeTOreHe3a.

NPEAMETHBIE PE3YJIbTATHBI ObYUYEHUSA
Vyamecs 10JKHBI 3HATD:
» CYIIHOCTh Mei03a M ero OMOJIOTUYECKOE 3HAUCHUE;
» TIPOIIECC TAMETOTE€HE3a U €ro ATallbI.
VYyamuecs 10TKHbBI YMETh:
= XapakTepH30BaTh OMOIIOTUYECKOE 3HAUEHUE MTOJIOBOTO PAa3MHOKEHUS;

0OBACHATH mnmponecc Melo3a u XapaKTCPU30BaATh €I'0 ITAIIbI;
OIMUCBIBATh NPOUCCC raMETOICHE3a U BLIACIIATH 0COOCHHOCTHU CIIepMaTorcHe3a 1 OBOrcHesa.

Ocnoenvie nonamusa. Meiio3. T'amersl. Sitnexnerka. Cnepmartosonn. Cnepmuid. ['amerorenes.
Cnepmarorene3. Oporene3. Cranus pasmHoxeHus. Cragus pocra. Craaus cospeBanus. Cragus
¢dopmupoBanus. PazaenbHonosnbie opraHu3msl. I epMadpoauThI.

Tema 3.7
OIVIOJOTBOPEHHME (1 v)

OmnooTBOPEHHE W €ro  CYIIHOCTh. DBHONOTHYECKHUN CMBICT OIUIOJOTBOPEHHUs. BapuaHThI
OIIOIOTBOpPEHUST  (Hapy>KHOE, BHYTPEHHEE, TIePEeKPEeCcTHOe, CaMOOIUIOJOTBOPEHHE, €CTECTBEHHOE U
nckycctBeHHOe). OCOOCHHOCTHM  OIUIOAOTBOPEHHST 'y  pacTeHud. J[BoWHOE  OIIOJOTBOpPEHHE Y
MOKPBITOCEMEHHBIX.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs 10JKHBI 3HATD:

» CYIIHOCTb OTUIOJJOTBOPEHHUSI M €TO Pa3HOBUIHOCTH.
VYyamuecs 10TKHbBI YMETh:

» OOBSCHATH MPOIECC OIUIOJAOTBOPEHUS U 00pa30BaHUs 3UTOTHl. OcHoeHble nonamua. ONIOIOTBOPEHUE:



Hapy>KHOE, BHYTPECHHEE.
Ocemenenue. 3urota. J[BoitHOE OTIOIOTBOPEHHUE.

Tema 3.8
HUHIAUBUAYAJIBHOE PABBUTHUE OPI'AHU3MOB (1 4)

OMOpHOHANBHBIN 1meproa  pa3BuTHsI. OCHOBHBIE 3aKOHOMEPHOCTH JpOOJIeHUs; 00pazoBaHHE
OJTHOCJIOMHOIO 3apojpllla — OjacTyibl. 'acTpynsinus; 3aKOHOMEPHOCTH OOpa30BaHUS [JBYXCIIOHHOIO
3apojplia — racTpyibl. [lepBuuHbId opraHoreHes M jAaibHeWInas auddQepeHnrpoBKka TKaHEH, OPraHoOB U
cucreM. IloctamOpuoHanbHbId mnepuos pa3BuTHA. DOpMBl MOCTIMOPHOHAIBHOIO IEpUOJAa PA3BUTHUA.
Henpsimoe pa3BuTure; MOMHBIN U HEMOJIHBIA MeTaMopdo3. bruonornueckuii CMbICT pa3BUTHS ¢ METaMOP(HO30M.
[Ipsmoe pa3Burue.

Jemoncmpayun. Tabnuiibl, WILTIOCTPUPYIOIINE MPOIECCH PAHHUX 3TallOB SMOPHUOHAIBHOTO Pa3BUTHUS U
Metamopdo3a y UWICHUCTOHOTHUX, TO3BOHOYHBIX (KECTKOKPBUIBIX M YENIYEeKPBUIbIX, aM(pUOMil); CXEeMbI
npeoOpa3oBaHus OPraHOB U TKaHEH B Mpolecce OHTO- U (PHIIOreHesa.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA

VYyamuecs T0JKHBI 3HaTh:
m OIpEJEIICHUE MOHATUS «OHTOTEHE3Y;
» [EPUOAM3ALUI0 UHAUBHUIYAIBHOTO PAa3BUTHS;
= DTambl SMOPHOHAIFHOTO PAa3BUTHS;
(opMBbI TOCTIMOPHUOHATIBHOTO PA3BUTHS;
a OCOOEHHOCTH IPSIMOTO pa3BUTHS.
VYyamuecs 107KHBI yMETD:
OIHCHIBATh MPOIIECCHI, IPOUCXOIALINE ITPU IPOOIEHNUH, Ta- CTPYJIALIUU U OPraHOT€HESE;
XapaKTepu30BaTh (POPMbI MOCTIMOPHUOHAIILHOTO Pa3BUTHS;
pas3nyaTh NOJIHBIN U HEMOJIHBIM MeTaMop(do3;
pacKpbIBaTh OMOJIOTUYECKUIA CMBICI Pa3BUTHS C METAaMOP(O30M;
XapaKTepU30BaTh 3Tallbl OHTOICHE3A.
Ocnoenvie nonamusa. Ourorenes. Turnbl oHTorenesa. OMbpuorenes. Jpobnenue. actpysiuus. Helipyna.
Poct: orpaHnyeHHBIN 1 HEOTPaHUYEHHBIN.

Tema 3.9
OHTOTI'EHE3 UEJIOBEKA. PEITPOJAYKTUBHOE 3/IO0POBBE (1 u4)

Oco0eHHOCTH SYMOPHOHAIBHOTO pa3BUTHS YenoBeka. [Ipomeccel, mpoucxoasiye Ha paHHUX dTanax
smOpuorenesa (popmupoBanue Mopyisl M Onactynsl). [IpeannogaHsiii U miuoaHbI nepuoasl. Poxnenue.
[TocToMOpHOHANBHBIN MEPUOJ PA3BUTHUSA: JOPENPOAYKTUBHBIM, PENPONYKTUBHBIM IMEPHUOIbI, CTapeHHUE U
cmepTb. Kputnueckue nepuojsl OHTOTEHE3a. BnMsHME HUKOTHHA, alKOIoisl U HAPKOTHUKOB Ha pPa3BUTHE
3apOJBIIIA U PENPOLYKTHBHOE 310POBbE YEIOBEKA.

Hemoncmpayusa. Tabmunpl, WUTIOCTPUPYIOIIAE IPOLIECCHl PAHHUX ITANOB SMOPHUOHAIBHOTO Pa3BUTHS
YeJI0BeKa.

HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA

yLIaH_II/ICCH JOJIKHBI 3HATh:

0COOEHHOCTH OHTOT'€HE3a YCIO0BCKaA,

NneEpUoaAN3alIi0 MHAUBUAYAJTBHOI'O Pa3BUTHA YCTIOBCKA,
OTaIlbl 3M6pI/IOHa.]'H)HOFO Pa3BUTHA YCTIOBCKA,

0COOEHHOCTH U nepruoan3aluro HOCTBMGpI/IOHaJIBHOI‘O Pa3sBUTHUA YCIIOBCKA.

VYyamuecs J0IKHBI YMCTh:
OIMUCBIBATH MPOUCCCHI, TPOUCXOAAITUC TTPU ,Z[pO6J'ICHI/II/I, Tra- CTPYJIIIUU U OPTaHOTCHE3C YCIIOBCKA,

XapaKTCPU30BaTh HOCT3M6pI/IOHaJ'IBHOC Pa3BUTHUC UYCJIIOBCKA TII0 IJSTallaM W KPUTHUUYCCKHUC TICPUOALL
OHTOI'CHEC3a.

Ocnosenvie nonamusn. Mopyna. bmacryna. Tactpyna. Heiipyma. JlopenpoayKTUBHBIA TEPHUOI.
PenpoaykrusHslil nepuon. [lepuon crapenus.

Tema 3.10



IF'EHETUKA - HAYKA O 3AKOHOMEPHOCTSAX HACIEACTBEHHOCTHU WU

N3MEHYUBOCTU. I'. MEHJEJIb - OCHOBOINOJIO) KHUK TEHETHKMU (1 4)

OtkpeiTe . MeHnaeneM 3aKOHOMEPHOCTEW HacIeI0BaHUs NpU3HAKOB. (OCHOBHBIE TOHSTHUSA
T'€HCTUKU (I‘eH, JIOKYC, TOMOJIOTMYHBIC XpOMOCOMBI, TOMO3UIroTa, Tr€TCPO3Urora, AOMHHAHTHOCTD,
PEIeCCUBHOCTD, T€HOTHIL, (PeHOTHIT). [ MOPUIOTOTUIECKII METOT N3YICHUS HACICICTBEHHOCTH.

Jemoncmpayus. PonociiOBHBIE BBIIAIOIIMXCS MPEICTaBUTENEH KyJIbTypbl. XpPOMOCOMHBIE aHOMAJIUHU
YeJI0BEKA U UX (PEHOTUIMYECKHUE ITPOSBICHHUS.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs T0JKHBI 3HaTh:

s OCHOBHBIC TCHETHMYECKHE TIOHSTHS: T'€H, JIOMUHAHTHBIM TMPHU3HAK, PEIECCUBHBIM MpPHU3HAK, (PEHOTHII,
TCHOTHIT,

» CYILIHOCTb TMOPHUI0JIOrHYECKOT0 METO 1A U3YUEHHs HACIEICTBEHHOCTH.
VYyamuecs 10JKHBI yMETh:

» HCIOJIB30BaTh T€HETUYECKYIO CUMBOJIMKY ITPH COCTaBIEHUU CXEM CKpPELIUBaHMS;

» 3aIKCHIBaTh FT€HOTHUIIBI OPTaHU3MOB U BBIIIUCHIBATH UX TAMETHI.

Ocnoeénvle nomnamusa. HacnencrseHnocts. UW3menuumBocts. [ed. ['emorun. Denorur. AJUieib.

JlomuHaHTHBIA mnpu3Hak. PeneccuBHblii npusHak. ['mOpupn. AnbrepHaTUBHBIA mnpu3Hak. ['omo3urora.
I'ereposurora.

Tema 3.11

3AKOHOMEPHOCTHU HACJIEAOBAHUSA. MOHOI'NMBPUIHOE CKPEILIUBAHUE (1 1)
MounorubpuaHoe ckpemyBanue. JJoMUHAHTHBIE W PELIECCUBHBIC MPHU3HAKU. AJUIETH U ajliejbHbIe
reHbl. ['oMO3UToTHl U reTepo3uroThl. [lepBeiil 3akoH Menzens — 3akoH eaquHooOpasusi THOPUIOB MEPBOTO
MOKOJIEHUs! (MIPaBUIIO TOMUHHUPOBaHUS). BTopoiil 3akoH MeHenst — 3aKoH pacuierieHus. 3akoH (TUIoTe3a)
YUCTOTHI TameT. L{utonsornyeckre 0OCHOBBI MOHOTHOPHUIHO- TO CKPEIIIMBAHUSI.
Hemoncmpayua. Cxembl CKpeIIMBaHUs, WLTIOCTpUpYOmuUe onbiTel . Menaens mo MOHOrHOpUIHOMY
CKpELIMBaHUIO.
Jlabopamopnsle u npakmuyeckue padomaot
Pemenue 3amau Ha MOHOTHOPHUIHOE CKPEIIMBAHUE.

HNPEAMETHBIE PE3YJIbTATHBI OBYUYEHUSA
Yyamuecs T0JKHBI 3HATD:
» [EPBBIN U BTOPOM 3aKOHBI Menaens;
m 3aKOH YHCTOTHI TAMET;
» [UTOJOTHYECKHE OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHUSI.
VYyamuecs 1071KHbI yMETh:
COCTaBJISITH CXeMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS;
» pEIIaTh T€HETUYECKHE 3a/1a4l HA MOHOTHOPUIHOE CKPEIMBaHNUE.
OcHnoenvle nonamus. JJOMUHAHTHBIN NIPU3HAK, PEIIECCUBHBIA MPU3HAK. AJIJIEINb, aJNIebHBIE TeHbI. 3aKOH

C,Z[I/IHOO6pa3I/I5{ l"I/I6pI/II[OB NEPBOTO IMOKOJICHUH. 3akoH pacCIJICHU . 3aK0H YHCTOTHI TaMeT. I OMO3HTOTHEIC U
réT€pO3UTrOTHBIC OPraHU3MBI.

Tema 3.12
3AKOHOMEPHOCTHU HACJIEAOBAHUSA. IUTUBPUHOE CKPELHHLIMUBAHMUE (1 4)
Hurnbpumnoe ckpenmBanue. TpeTuid 3akoH MeHaeNns — 3aKOH HE3aBHUCHMOTO HACJICIOBAHMS

IMPHU3HAKOB. AHaHI/I3I/Ip}/IOIJ_Iee CKpCIIMBAHUC.

Jemoncmpayua. CxemMbl CKpeUIMBaHMSA, WUIIOCTpHpYIOLIMe omnbIThl . Menaens mo auruOpugHoMy
CKpEILMBaHUIO.

Jlabopamopusie u npakmuyeckue padonot
Pemenue 3a1a4 Ha TUTUOPUIHOE CKpEIIIBAHUE.

INPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs T0JKHBI 3HATD:



» TpeTHil 3aKk0H MeHens.
anmnecsl JOJIX)KHBI yMCTI:Z

m COCTaBJIATH CXEMBbI I[I/IFI/IGPI/IIIHOFO CKpCIINBaHUSA
COCTaBJIATH PCUHICTKY HCHHeTa;

s PCHIATH TCHCTUYCCKHUC 3a/la4r Ha I[I/IFI/I6pI/II[HOC CKpCUIMBAaHUC.

Ocnoenvle nonamus. 3aKOH HE3aBUCUMOI'O HACIEIOBAHUS MPU3HAKOB. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Pemerka Ilennera.

Tema 3.13
XPOMOCOMHASA TEOPUS HACJIEACTBEHHOCTH (1 4)

XpoMOCOMHasi TEOpHsl HACIEACTBEHHOCTU. 3akoH Moprana. ['pynna cuemsenus. [IpudamHbl
HapyIIECHHUS CLETUICHUS TEHOB.
Jlemoncmpayun. CxeMbl CKpeUIMBaHNsl, WUTIOCTPUPYIOLIKE onbIThl T. Moprana u KpoOCCUHTOBED.
Jlabopamopnsie u npakmuueckue padomaol
Pemenuie 3a1a4 Ha CLEIUIEHHOE HACIE0BaHUE TPU3HAKOB.
HPEAMETHBIE PE3YJIbTATHI OBYUYEHUSA
VYyamuecs 1071KHbI 3HATH:

» OCHOBHBIE MOJIOKEHHSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH;
= 3aKoH Moprana;

m [IPpUYHHBI HAPYHICHUS CLCIIJICHUA.
anmﬂecx JOJIKHBI YMCTh!:
s COCTaBJIATH CXEMBI CKPCIIMBAHUA ITPHU CUCIVICHHOM HACJICAOBAHUU ITPU3HAKOB.

Ocnoenbvie nonamun. XpoMOCOMHasl TEOpUs HaclleACTBEHHOCTH. 3akoH Moprana. Kpoccunrosep. I'pynna
CLICTIIICHHUS.

Tema 3.14

COBPEMEHHBIE IPEACTABJIEHUSA O 'EHE U TEHOME (1 4)

I'enoMm. I'eHoTHmm Kak cucreMa B3aHMOﬂeﬁCTBYIOHlHX reHoB. B3auMoaelcCTBUS alIelbHBIX H
HEAJICIIbHBIX I'CHOB.

ﬂemoucmpauu}l. CXeMBI TeHOMOB U T€HOTHIIOB.

NPEIMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuamuecs T0KHBI 3HATD:

m OINPCACICHUA TIOHATHH «T€HOM» U «'CHOTHII»,
s BHJBI B3aUMOJICHCTBUS I'€HOB.

Yyamuecs JOIKHBI YMCTh:

PasiindaTh NOHATUA «TCHOM)», KT'CHOTHUII», <<1"€H0(1)0H]1»;
OMPEACIIATh BUBI BSaHMOHCﬁCTBHH AJJICJIBHBIX M HCAJIJICJIIbHBIX I'CHOB.

Ocnoenvie nonamus. 'ed. 'enom. 'enotun. BzaumMoneincTsus reHos.
Tema 3.15
I'EHETUKA ITOJIA (1 u)

XpOMOCOMHOE ONpENEIeHUE Ioja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOramMeTHBI H
reTeporameTHeIN 1noj. [Ipu3Haky, CHEnIeHHbIE C TOJIOM.

Jemoncmpayun. CxemMbl XpOMOCOMHOTO ONpEIeNIEHHUs M0Ia.
Jlabopamopusle u npakmuyeckue padomaol

Pemenue 3a1au Ha CIENJIEHHOE € MTOJIOM HacleA0BaHUE PU3HAKOB.
HNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA

VYyamuecs J0IKHBI 3HATh:
s XPOMOCOMHOC OIIPCACICHUC I10JIa;
s TIpU3HAKH, COCIIJICHHBIC C ITOJIOM;
s TOMOTaMETHBIA U T CTCpOFaMCTHBIﬁ MOJI 'y pa3JIMYHbIX OPIraHU3MOB.

VYyammecs 10KHBI YMETh:



m COCTaBJIATH CXEMBI CKPCIIMBAHUA IMPU HACICAOBAHHUU ITPU3HAKOB, CHCIIJICHHBIX C ITOJIOM;
m ONPCACIIATH TOMOTaMETHBIN 1 FCTepOFaMCTHHﬁ I10JI IO CXEMaM CKpCIIWBaHU.

Ocnoenvte nonamusa. 1lon. 'omorametHeit on. I'ereporameTHbiit oi. [Ipu3Haku, ClienI€HHBIE C TTOJIOM.

Tema 3.16

N3MEHUYUBOCTDb: HACJIEACTBEHHAS U HEHACJIEJCTBEHHAS (1 4)
N3MEHUMBOCTP KAk OJHO W3 OCHOBHBIX CBOWMCTB KHUBBIX oOpranu3MoB. HacnencrBenHas

(reHOTHNMYECKAs, WHAWBUyalbHas, HEONpeaeieHHas). MyTanonHas U KOMOMHATHBHAS H3MEHYUBOCTb.
Myranuu 1 mytarensl. Henacieactsennas (ornpeneneHnHasi, TpynnoBas, MOAU(pUKAIMOHHAS) N3MEHYHUBOCTb.
Monudukamyu. Hopma peakmum.

Jemoncmpayusa. Tlpumepbl HACIEICTBEHHON (MyTallMOHHOW M KOMOWHATHBHOW) M HEHACIEACTBEHHOMN
(MoaMpUKaLMOHHON) U3MEHYUBOCTH, MEXaHU3MOB MyTallUH.

Jlabopamopnsie u npakmuueckue padomaol

N3yuenne Moau(pUKaMOHHOW U3MEHUYMBOCTH Ha IPUMEPE PACTECHHIA.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA

VYyamuecs 10JKHBI 3HATH:
oTpeieNieHne U KIIacCU(UKALINI0 N3MEHUYUBOCTH;
KJIaccu(pUKaILUI0 HAcIeICTBEHHON U3MEHYMBOCTH;
npUMEpPbI MO (DUKAIIIA.
VYuyamuecs 10JKHBI YMETh:
» Pa3IMyaTh BUJIbl N3MEHUYNUBOCTH;
= OLICHMBATH BO3MOJKHBIE ITOCIIEICTBUS BIMSHUS MyTareHOB Ha OPTaHMU3M.

Ochnosnvle nonamusa. VI3MEHYMBOCTB: HACJCACTBEHHAss M HEHacleICTBeHHas. Myrtauun. MyTareHsl.
Moaudukamuu. Hopma peakiumu.

Tema 3.17
IF'EHETUKA U 31I0POBBE YEJIOBEKA (1 )
['eHeTnKa YenoBeKa U ee pasjienbl. MeToabl TeHeTHKHY YyenoBeka. HaciencTBenHbie 00Ie3HU, TeHHbIS

u XpomocomHble. ComaTHueckue W TeHepaTUBHble MyTaluu. I[IpuHIUOBI 3710poBOro oOpasa >KHU3HH,

AUardioCTHUKH, HpO(I)I/IJ'IaKTI/IKI/I u JICUCHUA TCHCTUYCCKUX OoJe3Hel. Meauko-reHeTHYEeCKOe
KOHCYJIbTHUPOBAHUC.

Jemoncmpayus. ITpumepsl TeHHBIX U XPOMOCOMHBIX 00JIE3HEN YelloBeKa.

NPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyamuecs T0KHBI 3HATD:

» KJACCHU(UKALMIO MYTAlIUN U HACJIEJICTBEHHBIX 00JIE3HEN YeJI0BEKa;
HOPUHIMIBI 30pOBOro 00pasa *KHU3HH;
METO/bI TUaTHOCTUKH, TPO(PUIAKTUKY U JIEYSHUs HACTIeICTBEHHBIX OOJIe3HEM.
VYyamuecs 10JKHBI yMETb:
= Pa3IMyaTh HACIEICTBEHHbIE OOJIE3HU YETIOBEKA;
OLIEHMBATh (DAaKTOPHI pUCKa BOSHUKHOBEHMSI HACJIEICTBEHHBIX O0JI€3HEH uenoBeka.

OcHoenvle nonamus. I'ennpie 60e3Hu. XpoMocoMHbIe Oone3Hu. Comarnueckue MmyTtanuu. [ eHepaTuBHbIC
MYyTalHH.
Tema 3.18
CEJIEKIIUSA: OCHOBHBIE METO/JbI 1 JOCTUXKEHHUA (1 v)
Cenexuus. Ilopoma, copt, mramm. Metonbl cenekuuu. LIEHTphI TPOUCXOXKIECHHUS KYJIbTYPHBIX
pactenuii. Bknag H. Y. BaBunoBa B pa3BUTHE TEHETUKU U CEIIEKLUU.

Jlemoncmpayun. Kapra TEHTPOB TPOUCXOXKICHHUS KYIbTYPHBIX pacTeHuidl. M300paxkeHus mopon
Pa3IMYHBIX JOMAIITHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUH.

NPEIMETHBIE PE3YJIbTATHBI OB YUEHUSA

VYyamuecs T0KHBI 3HATD:

m ONPCACIICHHUC CCIICKINUHN KaK HAYKH U €€ TCOPECTHUICCKUC OCHOBBI (FeHeTI/IKa);
m MCTOJbI CCIICKIINH,



m LIEHTPBI IPOUCXOKIAEHUS KYIbTYPHBIX PACTEHUN.
VYyamuecs 10JKHBI yMETb:

» OTIMYAThH APYT OT APYra METOJbI CEIEKLNN;

m Pa3nuyaTh NOHATHS «IIOPOJA», «COPT», «IITAMM).

Ocnoenvie nonamusa. Cenexuus. [lopoma. Copt. lItamm. Ot6op. ['mbpuanzanus. bauszkopoacTBeHHOE
ckpeniuBanue. ['ereposuc. Yuctoie TMHUY.

Tema 3.19
BUOTEXHOJIOI'USA: JOCTUKEHWS U TEPCIIEKTUBBI PABBUTHA (1 4)

buorexnonorusi. ['enHas  uwHxkeHepus. [eHeTmdeckn  MOIU(DUIIMPOBAHHBIE  OPTAHHU3MBL.
KnonupoBanue. DTuyeckue acnekTbl OMOTEXHOJIOTHH.

,ZIeMOHcmpauuﬂ. CxeMnl KIIOHUPOBAHUSA U CO3AaHNA I'CHETHUYCCKU MOI[I/I(bI/IHI/IPOBaHHBIX OpraHU3MOB.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA

anmnecx JOJIDKHBI 3HATh:

= OIIpEJENICHUE U 3a7a4l OMOTEXHOJIOTHH;
METO/IbI OMOTEXHOJIOTHH;
» DOTHYECKHE ACTEKThI OMOTEXHOJOTUIECKHIX Pa3padOToK.

VYuyamuecs 10/KHBI YMETD:
OLIEHUBATh STHYECKHE ACTIEKTHl HEKOTOPBIX OMOTEXHOJOTHYECKUX Pa3padoToK;
m TIOHUMaTh HEOOXOAUMOCTh OHMOTEXHOJOIMYECKMX MCCIEeOBAaHUM JUIs NOBbILEHUS 3()(EeKTHBHOCTH
CEJIbCKOXO03SICTBEHHOT'O ITPOU3BOJICTBA M CHUYKEHHS CE0ECTOMMOCTH MPOTyKIUH.
Ocnogenvie nonamus. buorexnosnorus. I'ennas nwxenepus. Kiionuposanue. bruostuka.

Meoswcnpeomemmnwie ceasu

Heopeanuueckas xumus. OXpana npuposl OT BO3AEHCTBUA OTXOJ0B XUMUUECKUX MPOU3BOJICTB.
Opeanuyeckasn xumus. CTpoeHne U GyHKIUU OPraHMYECKUX MOJIEKYJI U UX MyTareHHOE JACHCTBUE.
@u3uka. PeHTreHoBckoe u apyrue uanydenus. [lonstue o 1o3e u3aydeHust 1 OMOTOTUYECKON 3aluTe.

METAINIPEJMETHBIE PE3YJIbTATBI OBYUEHUSA

VYuyamuecs 10/KHBI YMETh:

paboTaTh ¢ yueOHUKOM, COCTABIATh KOHCIEKT naparpada, CXeMbl U TaOIHIIbI,
pa3pabaTbIBaTh IIaH-KOHCIIEKT TEMBbI, UCTIOb3Ys pa3Hble HCTOYHUKH HH(POPMALINH;

TOTOBUTH YCTHBIE COOOIIEHUS, pedepaThl U MPE3CHTAINH Ha 3aJJaHHYIO TEMY;
MOJIb30BaTHCS MMOMCKOBBIMU cucTeMaMu MHTepHeTa.

JIMYHOCTHBIE PE3YJbTATbBI OB YYEHUSA
» [IposiBieHne 4yBCTBa POCCHMCKON TIpa)KAaHCKOW HAEHTHYHOCTH, MAaTPUOTHU3MA, JIIOOBH U YBaKEHUS K
OteuecTBY, YyBCTBA rOPJOCTH 3a CBOIO Posuny;
OTBETCTBEHHOE OTHOILIEHHE K yueOe, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOPa30BaHUIo;
(dbopMHpOBaHNE MOTUBALIMM K O0YUYEHHIO U ITO3HAHUIO, 0CO3HAaHHOMY BbIOOpY Oyay1iei nmpodeccuu;
CIOCOOHOCTh CTPOUTHh MHAMBUYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;
(dbopMHpOBaHUE IIETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS;
co0JIr0/IeHHE TIPaBUJI MTOBEJICHHSI B TPUPO/IE;
YMEHHUE pealn30BbIBaTh TEOPETHUECKUE TO3HAHMS Ha MPAKTUKE;
CIOCOOHOCTH MPU3HABATH COOCTBEHHBIE OMMOKH U UCIIPABIIATH UX;
yYMEHHUE apryMEHTUPOBAaHHO 1 00OCHOBAaHHO OTCTaWBaTh CBOIO TOUKY 3PEHUS;
KPUTUYHOE OTHOIIEHNE K COOCTBEHHBIM ITOCTYIIKAM, OCO3HaHNE OTBETCTBEHHOCTH 3a UX PE3yJIbTATHI;
YBAXHUTEIBHOE M JOOPOXKETATEIFHOE OTHOIIEHHE K JIPYTHM JIIOJISIM;
YMEHHE CIylIaTh U CIBIIIATh IPYTHX, BECTH TUCKYCCHIO, ONEPUPOBATH (paKTaMu.

11 KJIACC (1 4 B Heaemto, Bcero 33 4acoB)

Pa3zpen 1
Buna (21 4)

Tema 1.1



PA3BUTHUE BUOJIOTMH B I0IAPBUHOBCKMI1 IEPHO/L.
PABOTA K. JINHHES (1 1)

OBodIOLMSA W OBOJMIOLMOHHOE YydeHHe. Vcropus »sBoOmOIMOHHBIX uaell. Kpeaunonusm u
tpancpopmusM. CucremMaTuka kak Hayka. 3HaueHue padot K. JIunHes no cuctematuke paCTeHUN U )KUBOTHBIX.
bunapHas HomeHkiarypa.

Jemoncmpayus. Iloptpetsl u Guorpauu yueHbIX, BHECIIMX BKJIAJ B Pa3BUTHE IBOJIIOLIMOHHBIX HJIEH.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs TOJKHBI 3HAaTh:

n IIPCACTABIICHUSA €CTECTBOMCITBITATENICH I[O,I[apBI/IHOBCKOI\/'I OIIOXHW O CYHIHOCTH JKUBOH npupoansl U €€
OBOJJIOLIMH,

» B3rsabl K. JInHHES Ha cHUCTEMY )KMBOTO MUpA.
VYyamuecs 107KHBI yMETD:
= OLICHUBATh BKJIAJ PA3JIMYHBIX YUCHBIX B pa3BUTHE OMOJIOTHH U 3BOJIOIMOHHBIX UICH.

Ocnoenvie nonamus. DBomonus. Kpeaumonumsm. Tpanchopmusm. DpomronroHusM. CucTeMaTtuka.
bunapnas HOMeHKIaTypa.

Tema 1.2
9BOJJIIOLHUOHHAS TEOPUS K. b. JAMAPKA (1 9)

Y4eHue O rpajaluy >KUBBIX OPraHW3MOB UM MOHSTHE «IECTHHUIA CYLIECTB». Teopus karacTpod
KroBbe. 3akonsl Jlamapka (ynpakHeHHE W HEYNpPaKHEHUE OPraHOB M HACJIEIOBaHMUE OJIAroNMpUOOPETEHHBIX
npu3HakoB). [IpeacraBnenus Jlamapka 06 n3MeHUMBOCTH. 3HAUeHUE TeopuH Jlamapka.

Hemoncmpayua. Xusnp n gesrensHocts JK. b. Jlamapka.

NPEIMETHBIE PE3YJBTATHBI OBYUEHUSA
VYyamuecs 10JKHbBI 3HATh:
= OCHOBHBIE MOJIOKeHUsI Teopun Jlamapka.
VYyamuecs 107KHbI yMETD:
= OIICHMBATh 3HAUEHUE IBOIIOIMOHHON Teopun Jlamapka /i pa3BUTHs OHOJIOTHH.
Ocnoenvle nonamus. 3akoH. Teopust. DBomorus. MI3MeHUUBOCTb.

Tema 1.3

MPEANOCBHLIKYA BOSHUKHOBEHUS
YYEHMS Y. TAPBHHA (1/2 u)

[Ipenmocbuiku BO3HUKHOBeHHUs ydeHus Y. JlapBuHa: AOCTHXKEHHsS B O0JAcCTH €CTECTBEHHBIX W
COIMAIbHO-IPKOHOMUYECKUX HayK (KocMoronuueckass teopusi Kanra—IJlarmiaca, moctuxeHus B 0OJacTH
XUMHH, 3aKOH €IMHCTBA opranusma u cpeanl Pyire—CedeHoBa, mpuHnun koppensiuu Kroswe, padotsr K.
bapa, padotsr Y. Jlaitens, padotsl A. Cmuta u T. ManbTyca).

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
Vuamuecs g0JDKHBI 3HATH:

m €CTECTBEHHO-HAay4HbIE U COLIMAIbHO-3KOHOMUYECKUE MPEANOCHIIKA BO3SHUKHOBEHUSI Teopuu J[apBuHa.
VYyamuecs 10TKHbBI YMETh:

» XapaKTEpHU30BaTh MPEANOCHUIKA BO3HUKHOBEHHS IBOIIOIIMOHHON Teopuu JlapBuHa.

Tema 1.4
IBOJIIONUOHHASA TEOPUSA Y. JAPBUHA (1 4)

OxcnenuunoHHbi Matepuan Y. [lapsuna. Yuenue Jlapsuna 06 uamenunBoctu. Yuenue /lapsuna o0
HCKYCCTBEHHOM 0TOOpe. Beeobuias nuauBuIyanbHas H3MEHUYMBOCTh U N30BITOUHAS YUCIEHHOCTh TOTOMCTBA.
Bbopr6a 3a cyniecTBoBaHME U €CTECTBEHHBINH 0TOOpP. Bupl 00ps0ObI 3a cymecrBoBanue. [lpeanoceiku 60pb0bI
3a CyILIECTBOBAHUE U €CTECTBEHHOT0 0TOOpa. 3HaueHue reopun Japsuna. [loHsTHE O CUHTETHUYECKOH TeOpUn
IBOJIIOLIMH.

Hemoncmpayusa. buorpapus Y. JlapBuna. MapuipyT u KoHKpeTHble Haxonku Y. JlapBuHa BO BpeMms
MyTEIIeCTBHUS Ha Kopadie «buriby.



INPEIMETHBIE PE3YJIBTATBI OBYUEHMU S
VYyarmuecs: JOMIKHBI 3HATD:

= yudeHwue /lapBruHa 00 HCKYCCTBEHHOM 0TOODE;
= YyueHue /lapBHHA 0 eCTeCTBEHHOM 0TOOpE.

anmnecx JO0JDKHBI YMCTh!:

» OIICHUBATh OCOOCHHOCTH JIOMAIIHUX JXMBOTHBIX M KYJBTYPHBIX PAaCTCHUH B CPaBHCHHH C WX TUKUMHU
peIKaMH;

XapaKkTepru30BaTh MPUYMHBI OOPHOBI 32 CYIIECTBOBAHUE,

OIIPEAEISTh 3HAYCHNE PA3InYHBIX BUIOB OOpHOBI 32 CYIIECTBOBAHUE;

J1aBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa Kak pe3ysibTaTra 00pbhOBI 3a CYIIECTBOBAHUE;

oneHnBaTh Bk Y. JlappuHa B pa3BUTHE IBOITIOLMOHHBIX HJICH.

OcHnoenvle nonamus. I'pynmnoBas U UHAUBUIYyajdbHas W3MEHYMBOCTb. VICKyCCTBEHHBIH OTOOD.
becco3narenpHbIil 1 MeToAMYEeCKU 0TOOpP. bopbOa 3a cymecTBoBanue. EcTecTBeHHBII 0TOOD.

Tema 1.5
BU/1: KPUTEPUU U CTPYKTYPA (1 4)
Buja kak reHeTMYecKH W30JUpPOBAHHAS CHCTEMA; PENPOJYKTHBHAS HW3OJSIUS U €€ MEXaHU3MBIL.

Kpurepun Buma: mopdonoruueckuii, Gpu3noI0rHIecKuii, OMOXUMUYECKUN, TeHETUIECKHIH, KOJIOTHUECKHH,
reorpauYECKUi.

Hemoncmpayua. I'epbapuu u 1pyrue KOJUIEKIIMOHHBIE MaTEepUaIIbl, HTIOCTPUPYIOIIKE MOP(OIOrHYECKH
KpUTEpUI BHJIA.

Jlabopamopuvie u npakmuueckue padomul
W3ydyeHne n3MEHYUBOCTH U KPUTEPUEB BUJIA, OMUCAHKUE BUJIOB 10 MOP(HOIOTHUECKOMY KPUTEPHUIO.
NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS
Yyamuecs T0JKHBI 3HATD:
s OIpE/eIICHUE BUJIA;
= KpHUTEpHUU BHJA.
VYyamuecs 10TKHbBI YMETh:
m OIKMCHIBATh BUJIbI O PA3JIUYHBIM KPUTEPUSIM;
» pa3nuyaTh KPUTEPHUH BUAA.

Ocnoenvie nonamus. Bua. lonynsanus. Kapuorun. I'enodona.
Tema 1.6
nmonvjsanus KAK CTPYKTYPHASA EAUHULA BUJA (1 v)
IlonynauMOHHAs CTPYKTypa BHJA; DKOJOTMYECKHE U NEHETUYECKHUE XAPAKTEPUCTUKU IMOIYJISALIHMN.
Jlemorpaduueckre noka3aTesly U CTPYKTypa MOMyJISLUH.
INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
VYyamuecs T0JKHBI 3HATD:
» OIpeJeIeHNe NONYJIALNH;
a CTPYKTYpY MOIYJISIIUH.
VYyamuecs 107KHBI yMETB:
» XapakTepU30BaTh CTPYKTYPY MOITYIISLUN.
Ocnoenvie nonamus. Ionynsauus. Jlemorpapuueckue nokaszarenu. Poxxapaemocts. CmepTHOCTD. [lonoBas
CTPYKTypa nomnyisuuu. Bo3pactHas cTpyKTypa MONYJISLIHH.
Tema 1.7
nomnyJjgsanus KAK EAMHULA 9BOJIIOLIINU (1 4)
[Tonmynsiyst — 3JeMeHTapHast 3BOJIIOLMOHHAS €IMHULA. DJIEMEHTAPHBINA SBOJIIOIIMOHHBIA MaTeprall
1 DJIEMEHTapHOE DBOIIOIMOHHOE SBJIICHHUE.

NPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA

VYyamuecs T0KHBI 3HATD:
m CYIIHOCTb F€HETUYECKUX IPOLIECCOB B MOMYJISIIUAX.



VYyamuecs 10JKHBI YMETh:
» OOBSICHATH IPUYMHBI PA3JEIECHUS BUI0B, 3aHUMAIOIINX OOIIUPHBINA apeal OOUTaHHUS.
Ocnoenvie nouamus. lenotun. ['enodonn. denorun. DiaeMEHTApHOE SBOJIOLUOHHOE SBJICHUE.
OBOJIIOLIMOHHBIN MaTepHall.
Tema 1.8
®AKTOPBI 3BOJIOIHUMA (1 49)
OjeMeHTapHble 3BOIOLMOHHBIE (DAKTOPBI (MyTallMOHHBIA MPOLIECC, U30JALUS, MOMYJISALUOHHBIE

BOJIHBL, Jpeii( TeHOB, €CTECTBEHHBIN 0TOOP). POPMBI €CTECTBEHHOT'0 0TOOpA (CTAOUIM3UPYIOIINHN, ABHKYIITHIHA,
IU3PYNTUBHBIN). Buibl n3aMeHunBocTy. PesepB n3aMeHUnBOCTH.

Jlemoncmpayun. JKuBble pacTeHHs U JKUBOTHBIE, TepOapuu UM  KOJUICKIMH, T[OKa3bIBAIOIINE
UHIUBUAYAIbHYIO H3MEHUYUBOCTbD.

Jlabopamopuwsie u npaxmuveckue padoomut

W3yuenne n3MEHYMBOCTH y 0COOEH OJTHOTO BUAA.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA

VYyamuecs 10JKHBI 3HATD:
» (aKTOpPHI BOIOLUY.

VYyamuecs 1071KHbI yMETh:
» OOBSACHATH MEXaHU3MBI (PAaKTOPOB IBOJIOIUH.

Ocnognvie nonamua. Oaxktopsl 3BoMOUMU. MyTanmoHHass W3MEHUYMBOCTh. MyTtauuu. MyTallMOHHBIN
npouecc. M3onsuus. [lonynsunonnsie BonHbl. EcTecTBennblit oToop. [peiid reHos.

Tema 1.9

ECTECTBEHHBINU OTBEOP - I'JIABHAS JABHIXYIHIASI CUJIA
9BOJIIOLIUHA (1 49)

®DopMBI eCTECTBEHHOTO 0TOOpa (CTAOWIIM3UPYIOLIHIA, IBHKYIIHMA, JU3PYIITUBHBIN).

INPEAMETHBIE PE3YJIbTATBI OB YUYEHUA
VYyamuecs 10JKHBI 3HaTh:

» (GOPMBI €CTECTBEHHOTO 0TOOpA.
VYyamuecs 107KHBI yMETh:

= pa3nuyaTh GOPMBI ECTECTBEHHOI'O 0TOOPA;
» [IPUBOJUTH MPUMEPHI PA3INYHBIX (POPM €CTECTBEHHOTO OTOOPA.

Ocnosnvle nonamus. JIprxyiuii oroop. Ctadbunmsupyromuii oToop. JAu3pynTuBHBINA 0TOOP.

Tema 1.10

AJTATITAIIVSI OPTAHU3MA K YCJIOBHUSIM OBUTAHUS
KAK PE3VJIBTAT JEUCTBUSI ECTECTBEHHOI'O OTBOPA
(1/2 u)

[TpucniocoOuTENbHBIE OCOOEHHOCTH CTPOCHMS, OKpAacKM Tela ¢ TOBEACHHUS IKHUBOTHBIX.
[ToBenenueckue amantanuu. buoxumudeckue ananrtanuu. Ousnonorudeckue agantanuud. OTHOCUTETbHAS
1[e1ecO000pa3HOCTh afanTalui.

ﬂ emonecmpauun. I/IJ'IJ'IIOCTpaHI/II/I 1 )KUBBIC PAaCTCHUA U )KUBOTHBIC, rep6ap1/n/1 1 KOJUICKIIUHU, ITOKA3bIBAKOIUEC
MOp(I)OJ'IOFI/ILICCKI/Ie ajalTaluun.

INPEIMETHBIE PE3YJIbTATHBI OBYUYEHUSA

VYuaniecs J0JDKHBI 3HATH:

KJIacCU(DUKAIIMIO aTanTaIuii;

THUIIBI TOKPOBUTEIBCTBEHHOW OKPACKU U (POPMBI, NX 3HAYCHHE TSI BBIKUBAHHS;
0COOCHHOCTH MPUCTIOCOOUTETHLHOTO MTOBEACHHUS,

3Ha4YeHUE 3a00THI O IIOTOMCTBE IJIS BEDKUBAHUA.

VYyamuecs 10TKHbBI YMETh:

MPUBOJIUTH IPUMEPHI IPUCITOCOOUTENBHOTO CTPOCHHUS U TIOBE/ICHUS;
= paznuuaTh Mopdosornyeckue, GU3NoIOruueckre, OMOXMMHUUYECKHE U MTOBEICHUYECKUE aJalTallly;
» OOBSCHSATH, MOYEMY MPUCIIOCOOJICHUS HOCSIT OTHOCUTENIBHBIN XapakTep.

OcHnosnvle nonamusa. Anantanms. Mopdonorudeckas agantanus. DOU3MOIOTHYECKAs —aIarnTalus.



buoxummnueckas anantanus. IloBeneHueckass apmanTtauus. IlokpoBUTenbCTBEHHass OKpacka M (opma.
Mumukpus.

Tema 1.11

BUJIOOBPA30BAHUE KAK PE3YJIBTAT 3BOJIIOLIUHA (1 4)

ITytm  (crmocoObl) ®  CKOPOCTh  BHI000pa3oBaHus;, reorpauueckoe W  DKOJIOTHYECKOE
BugooOpa3oBanue. ['eorpaduueckas u 5KOIOTHIECKast H3OISLIHSL.

Hemoncmpayua. Cxempl, WUIIOCTPUPYIOIIME MpoIecc Teorpaguueckoro BUA000pa30BaHUS; >KUBBIC
pacTeHHussT M IKUBOTHbIE, repOapuM U KOJUIEKIIMH, IOKAa3bIBAIOIIME pPe3yJbTaThl MPHUCIOCOOIEHHOCTH
OpPraHHU3MOB K cpejic OOMTaHUs U PE3yIbTaThl BUI000pA30BaHUSI.

NPEIMETHBIE PE3YJIbTATbBI OB YUEHUSA
VYdarniuecs JT0JKHBI 3HATh:
= (hopmbI BUAOOOpa3OBaHUS.

anmnec;l JOJDKHBI YMCTh!:
s XAPAKTCPU30BATh NPOLUCCC SKOJIOTHYCCKOI0 U reorpa(bnquKoro BHIIOOGpaSOBaHI/ISI.

Ocnoenvie nonamusa. BunooOpasoBanue. ['eHodonn. Uzomsmms. ['eorpaduyeckoe BumooOpazoBaHue.
DKOJI0ru4ecKoe Bu000pa3oBaHue.

Tema 1.12
COXPAHEHUWE MHOI'OOBPA3US BUJOB KAK OCHOBA
YCTOMYUBOI'O PASBUTUS BUOCDEPHI (1 9)

buonoruueckuii mporpecc 1 OMOJIOrMYECKUI perpecc.
[TpuunHbl BBIMUpaHUs BUJ0B. buonoruueckoe pasHooOpasue.

NPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA
VYyamecs J0IDKHBI 3HATH:

s TJIABHBIC HAMPABJICHUS SBOJIIOLINH;

» TIPUYUHBI BBIMUPAHUS BUJIOB;

s IyTU JOCTHXXEHHS OMOIOTUYECKOTO Mporpecca.

VYyamuecs 10JKHBI YMETh:
» TepEeUncIATh (Ha3bIBaTh) MYTH JOCTHXKEHUS! OMOJIOTHUECKOT0 ITporpecca;
» OOBACHATH HEOOXOAMMOCTH COXPAHEHUsI OMOpa3HO0Opa3usl.
Ocnoenvie nonamusn. buonoruueckuil nmporpecc 1 GUOJIOTNYECKUNA perpecc.

Tema 1.13
JOKA3ATEJIBCTBA 3BOJIIOIIA
OPI'AHUYECKOI'O MHUPA (1 v)

I_[I/ITOJ'IOFI/ILICCKI/IG u MOJ'IeKy.]'IHpHO'6I/IOJ'IOFI/I‘ICCI(I/I6 (MOJICKYJ'ISIpHO'FeHeTI/IquKI/IC), CpPaBHUTCIIbHO-
AHAaTOMHNYCCKHEC (CpaBHI/ITeHLHO'MOP(l)OJ'IOl"I/I‘leCKI/IC), IaJICOHTOJIOTHYCCKHUC, 3M6pnonornqecxne u
6H0reorpaq)nqec1cne J0Ka3aTCJIbCTBA 3BOJIOINHA.

ZIeMOHcmpauu}l. I/IJ'IJ'IIOCTpaLII/II/I, ACMOHCTPUPYIOIIUEC CXOACTBO paHHUX 3TAIlOB 3M6pI/IOHaJ'IBHOFO pPa3BUTHA
MMO3BOHOYHBIX, MYJISIPKU U APYTHUC HATJTIAAHBIC MATCpUAJIbl, HIUIFOCTPUPYIOIIHUEC aHAJIOTHYHBIC U TOMOJIOTUYHBIC
Oprasbl, pyAUMCHTEI 1 aTaBU3MBI.

HNPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
VYyamuecs 10JKHbBI 3HATh:

» KJIacCU(UKAIHMIO T0OKA3aTEIbCTB IBOJIOLUH.
VYyamuecs 107KHbI YMETD:

s [IPHUBOJUTH IPUMEPHBI, JOKA3bIBAIOINHWE CYIICCTBOBAHUEC OBOJIIOMMOHHOI'O IIPOLECCA, aHAJIOTMYHBIX M
TOMOJIOTUYHBIX OPraHoOB, pPyAUMEHTOB 1 aTaBU3MOB.

Ocnoenvie nonamusa. Llutonorus. MonekynspHas 6uosorus. CpaBHUTeNbHAs: aHaToMUsL. [laneoHTonorus.
buoreorpadus. Ananoruunsie opraibl. ' oMoJI0ru4HbIe Opraubl. PynuMeHThl. ATaBU3MBI.



Tema 1.14

PA3BUTHE NPEJICTABJIEHHI O IIPOUCXOKIEHAN
"KU3HU HA 3EMJIE (1 1)

Konnernmuu abuoreneza u 6moreneza. Onwitel @. Penu, JI. Canannanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. I'umore3sl cTalnOHAPHOIO COCTOSIHUS U ITAHCIIEPMUMU.

Jlemoncmpayun. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. Iactepa.

MNPEIMETHBIE PE3YJIBTATBI OBYUEHMU S
Vuaniuecs DOJDKHEI 3HATh:
» CYIICCTBYIOIIME TUITOTE3bl TPOUCXOKICHUSI )KU3HU Ha 3eMIIe.
VYyamuecs 10JKHBI yMETB:
» 00OCHOBBIBAThH CIPABEUIMBOCTh WM HECOCTOSTEIILHOCTD OTACIBHBIX THITIOTE3 IPOUCXOXKICHUS KU3HU.
OcHosnvle nonamusa. Abuorenes. buorenes. [Tancnepmust. Teopust CTallmOHAPHOTO COCTOSTHUS.

Tema 1.15

COBPEMEHHBIE ITPEACTABJIEHUSA
O BOBHUKHOBEHHUMU KU3HHU (1 )

Opranuyeckuii MUp Kak pe3yjibTaT 3BOJIIOLMHM. BO3HMKHOBEHHME U pa3BUTHE XU3HU Ha 3eMile.
Xumuueckui, rnpej- Ouongoruueckuil (reopus akagemuka A. M. Onapuna) u OM0IOrH4ecKUi ATarbl pa3BUTHS
XUBOM Marepuu. Teopus Ouomnossza.

Jemoncmpayusn. CxemMbl BOSBHUKHOBEHUSI MEMOPAHHBIX CTPYKTYP M OJHOKJIETOYHBIX 3YKApHUOT.

INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
VYyamuecs 10JKHbBI 3HaTh:
» Teopuro akajgeMuka Onapusa;
» TEOPHIO OMOII033a.
VYyamuecs 107KHbI yMETD:
» OIMCHIBATh [IPOLIECC BOSHUKHOBEHHUS KOALlEpBAaTOB, IPOOH- OHTOB, MEMOPAHHBIX CTPYKTYP, OJTHOKJIETOUHBIX
IPOKAPUOT U DYKapHUOT.
Ocnosnvle nonamusa. buonons. Koanepsart. [Ipo6uoHT (MpoTodu- OHT).
Tema 1.16
PA3BUTHUE )KU3HU HA 3EMJIE (2 1)

Pa3BuTHe x13HM Ha 3emiie B apXecKylo U MpoTepo30icKyto 3pkbl. [lepBrie ciaenbl )kU3HU Ha 3eMiie.
[TosiBneHre BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. IlepBbie xopaoBble. PazBuTHe BOAHBIX
pacTeHui.

Pa3Bute xu3Hu Ha 3emsle B MNajneo30lcKyro 3py. llosBieHue M 3BONIONUSA CYXONYTHBIX PAacTEHHH.
[TanopoTHHUKHM, CEMEHHbIE NANOPOTHUKH, TOJOCEMEHHbIE pacTeHUsl. BO3HUKHOBEHHE MMO3BOHOYHBIX: PHIOBI,
36MHOBO/IHBIE, IIPECMBIKAIOIINECS.

Pa3Butne xu3Hu Ha 3emiie B ME3030MCKYI0 M KailHO30MCKyrO 3phl. llosiBIeHHME M pacnpoCTpaHEHHE
IIOKPBITOCEMEHHBIX PacTeHU. BO3HUKHOBEHUE NITULl U MiIeKonuTaromuX. [losBileHre U pa3BUTHE IPUMATOB.
[TosiBneHne yenoBeka.

Jemoncmpayun. Penponykuuu kaptuH 3. Bypuana, orpaxarommx ¢ayHy U Giopy pasiUyHBIX 3p U
IIEPUOJIOB; CXEMBbl Pa3BUTHs LIAPCTB XUBOW IPUPOABI; OKAMEHEJIOCTH, OTIEYAaTKH PACTEHUl B JPEBHUX
nopojaax. Mozenu ckeleToB 4eJ0BeKa U MO3BOHOUYHBIX KUBOTHBIX.

MNPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA

Vyamuecs J0IKHBI 3HATh:

» Pa3BUTHE )KMBOTHBIX M PACTEHUI B pa3IMYHBIC IEPUO/IbI CYIIECTBOBAHUS 3EMIIU.
VYyamuecs 10TKHBI YMETh:

a TEPEUYHCIIATH B XPOHOJIOTHUUECKOM IMOPSAKE APBI TEOXPOHOJIOTUYECKOMN IITKATIBI;

» XapaKTEepU30BaTh ATAIlbl PA3BUTHUS KUBOU IPUPOIbL;

» OIMCHIBATh Pa3BUTHE KU3HU Ha 3eMJi€ B Pa3IUUYHbIC IPBbI.

Ocnoenvie nonamusa. JoH. Opa. [lepuon.



Tema 1.17

TMMOTE3BI TPOMCXOKIEHMS
YEJOBEKA (1 1)

AHTpPOIIOTE€HE3 M €ro ABIWKylue cuibl. lIpencraBneHuss 0 NPOMCXOKICHUM YEIOBEKA B Pa3HbIC
[IEPUOJBI UCTOPUU HAYKH.
INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs T0JKHBI 3HaTh:
» JBIDKYIIME CHJIBI aHTPOIIOT€HE3A.

VYyamuecs 10JKHBI YMETh:
= XapaKTEepPU30BATh POJIb PA3IUYHBIX (PAKTOPOB B CTAHOBICHUH YEJIOBEKA.

OcHogHble NOHAMUA. AHTpOHOI‘CHC3. IIBI/I)KYIHI/IB CHJIBI aHTPOIIOI'CHE3A.

Tema 1.18

INOJIO’)KEHUE YEJIOBEKA
B CUCTEME KUBOTHOI'O MHPA (1 4)

[IpoucxoxaeHue yenoBeka. MecTo yenoBeka B )kuBOH mpupojie. CuCTeMaTHYECKOE MOJIOKEHNE BUAA
Homo sapiens B cucreme )HBOTHOTO Mupa. [IpU3HaKK ¥ CBOMCTBA YEIOBEKA, MO3BOJISIOIINE OTHECTH €ro K
Pa3JIMIHBIM CUCTEMATUYCCKHUM I'pYyIIIaM HapCTBa )KUBOTHBIX.
HPEIMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYuamnuecs J0JKHBI 3HATh:

m CHUCTCMATHYCCKOC ITOJIOKCHHUC YCIIOBEKA B CUCTCMC OPIraHHYCCKOI'o MHpa,
0COOEHHOCTH YeJIoBeEKa KaK OMOJIOTHYECKOTO BUA.

VYyamuecs 101KHbI yMETh:
» BBUIBIIATH MPU3HAKU CXOJICTBA U PA3JIMYUS B CTPOCHHUH U IMOBEJICHUH )KUBOTHBIX U YEJIOBEKA.
Ocnoenvie nonamusa. Xopaossle. Muekonuraromue. [Ipumatel. PygumMenTsl. ATaBU3MBL.
Tema 1.19
SBOJIOLUSA YEJTOBEKA (1 4)

CTa)II/II/I OBOJJIIOOMWH YCJIIOBCKA: NMPpHUMAThl — MPCAKHU YCJIOBCKA, aBCTPAJIOIMUTEK, YCIIOBCK YMGHBIfI,
,Z[peBHefII.HHﬁ YCJIOBCK, ,Z[peBHPIfI YCJIOBCK, IMEPBLIC COBPEMCHHBLIC JIFOAU.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
Yuamuecs T0JKHBI 3HATD:
» OTarbl CTAHOBJICHHUS YEJIOBEKa Kak OMOJOTHYECKOTO BU/IA.
VYyamuecs 107KHBI yMETB:
» TEPEUYUCIATH B XPOHOJIOTUYECKOM TMOPSIKE ITAIbl CTAHOBIECHUS YeJIOBeKa Kak OMOJIOTUYECKOTO BUIA.
Ocnoenvle nonamus. JIpuonutexu. ABctpajgonuteku. Apxan- Tporsl. [laneoantpomnsl. HeoaHTpomsl.

Tema 1.20
YEJIOBEYECKHUE PACHI (1 v)

[MonynsumonHas cTpykTypa Buga Homo sapiens; denoBeueckue pachl; pacooOpa3oBaHue; €TUHCTBO
npoucxoxaeHus pac. IlpucrnocoOuTensHoe 3HaU€HHE PACOBBIX PU3HAKOB. BHUI0BOE €IMHCTBO YeI0BEYECTBA.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs 10KHbI 3HATh:
» OIpEJCIICHUE TIOHATHUS «pacay;
= XapaKTepHbIE MPU3HAKH OOJIBIIUX pac.
VYyamuecs 107KHBI YMETD:
= OOOCHOBBIBaTh BUJIOBOE €JMHCTBO YEIIOBEUECTBA.
Ocnognvie nonamus. Paca. bonbias paca. Manas paca. Hanus.



Meostcnpeomemnuwie ceasu

Acmponomus. OpraHuzanus IUIaHETHBIX cucTeM. CoJHEYHasl CUCTEMa; €€ CTPYKTypa. MecTo IUIaHEThI
3emutst B CoTHEUHOU cUCTEME.

HUcmopus. Kynwrypa 3anagnoit EBpomnbl konnia XV — nepsoit mosnoBunsl XVII B. KyneTypa mepBoro
nepuoaa Hosoii ucropuu. Bennkue reorpapuieckie OTKPBITHS.

Okonomuueckas ceoepagpusa 3apydexcuvix cmpan. Hacenenue mupa. I'eorpadus Hacenenus mupa.

Quszuyeckas ceocpagus. Victopusi KOHTUHEHTOB.

METAINIPEIMETHBIE PE3YJIbTATBI OBYYEHUSA

VYyamuecs 10JKHBI yMETB:

WCITOJIh30BaTh MHYKTUBHBIN U JCTYKTUBHBIN IMOIXO/IbI PY N3YYCHUU KPYITHBIX TAKCOHOB;
0000111aTh U [e1aTh BBEIBOJBI,

paboTaTh ¢ JOMOJHUTEIBHBIMU HCTOYHUKAMH MH(GOPMAIIHH;

MPEJICTABIATh MaTePHAl, UCTIOIB3YsI BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJOTHH.

Pa3nea 2. Ikocucrema (12 v)

Tema 2.1

OPI'AHU3M U CPEJA. SKOJOI'MYECKHUE ®AKTOPHI (1 4)

Opranusm u cpena. daktopsl cpenbl obutanus. Knaccubukanus 5KOJIOTHYECKHX (PAKTOPOB.
Brusiane QaktopoB cpensl Ha opraHum3M. l[Ipenmenbl BRIHOCIMBOCTH. 30HAa ONTHMYMa, 30HA YTHETCHHS.
OrpannuuBaromuii paxkrop. 3akoH MuHuMyMa JInbuxa. Dkonoruueckas HUIIA.

ﬂemoucmpamm. Harnsaneie MaTepuraibl, ACMOHCTPUPYIOMIUC BIINAHNC q)aKTOpOB CpCabl HA OPraHu3M.

HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA

Yyamuecs T0JKHBI 3HATD:

OTIpe/ICTICHUS TIOHATUH «IKOJIOTHS», «Cpe/ia OOUTAHUS, «OTPaHUIMBAOIIHA (aKTOPY;
MpeIMeT M 33/1a4 SKOJIOTUHU KaK HayKH;

3aKkoH MUHUMYyMa JInbuxa;

KJIACCU(PUKALIMIO YKOJIOTHYECKUX (haKTOPOB.

VYyamuecs 10TKHbI YMETh:
s KIACCHU(PUIMPOBATH IKOJIOTUYECKUE PAKTOPHI.

Ocnoenvie nonamusa. Oxonorus. Dkocucrema. Cpena obutanus. Okonorudeckuit Qaxtop. IIpenesns
BBIHOCJIIMBOCTH. OrpaHudnBaromuii Gaxrop.

Tema 2.2
ABUOTHUYECKHUE ®AKTOPBI CPE/BI (1 4)
®DaxTophI cpelibl OOMTAHUS U MPUCTIOCOOIEHUS K HUM KUBBIX OPraHu3MOB. AOnoTH4eckue (hakTopsl

CpCabl. Ponab TEMIICPATYpPbl, OCBCHICHHOCTH, BJIAXHOCTU W APYTIUX q)aKTOPOB B XU3HCACATCIBHOCTU
COO6U.[CCTB U OPraHU3MOB.

INPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

Yyamuecs J0IKHBI 3HATh:

BaXkHelIIne abuoTruueckue GakTopsl;
BJIMsSIHUE a0MOTHYECKUX (DAKTOPOB HAa OPraHU3M;

» QJaNTalyy OPTraHU3MOB K PA3TUYHON HHTEHCUBHOCTH a0MOTHUYECKUX (PaKTOPOB.
VYyamuecs 10TKHBI YMETh:
= XapaKTEepPU30BaTh BIUSHHE A0MOTHYECKUX (PAaKTOPOB HA OPTAHU3M;

» OIKCHIBATh MPUCIIOCOOJIEHUS OPTaHU3MOB K Pa3IMYHON HHTEHCUBHOCTH a0MOTHYECKUX (aKTOPOB CPEbl;
s [PUBOJIUTH MPUMEPHI aIallTallii OPTaHU3MOB K Pa3IMYHON MHTEHCHBHOCTH aOMOTHYECKUX (PAKTOPOB.

Ocnoenvie nonamun. Abnornyeckue ¢pakropsl. Anantauuu. @oronepuoausm. buonornyeckue puTMsl.

Tema 2.3
BUOTUYUYECKUE ®AKTOPDHI
CPEIDBI (1 4v)

buotnueckue daxtopsl cpeapl. opmMbl B3aUMOOTHOUIEHMH MeXAy opraHu3mamu. [1o3uTuBHBIE
OTHOLICHUST — CHUMOMO3: MYyTyalu3M, KOOIepanus, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOIIECHUS:



XUIHAYECTBO, Mapa3uTU3M, KOHKypeHIIUs. HelTpanbHble OTHOIIEHUS — HEUTPAIU3M.
Hemoncmpayusa. [lpumepsl cuMOHM032a TIpeACTaBUTENECH Pa3IMYHBIX LAPCTB )KUBOM MPHPOIBL.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUSA

anmnecx JOJIDKHBI 3HATh:

OTIpeIeNIeHUE TTOHATHS «OMOTHYECKUE (PaKTOPBI CPENIbI»;
(bopMBbI B3aUMOOTHOIIEHUI MEXIY OpraHu3MaMH.

VYyamuecs 107KHBI yMETD:

» KIacCHUPUIUPOBATH GOPMBI B3ANMOOTHOIICHHH MEXITy OPTaHH3MaMU;

XapaKTepu30BaTh Pa3InYHbIe CHMONOTUYECKHE U aHTUOMOTHYECKNE B3aUMOOTHOIICHHS OPTaHU3MOB;
» TIPUBOJUTH MPUMEPHI CUMOHMO3a U aHTUONO03a.

Ocnoenvie nonamusn. buornueckue paxropsl. [Tapasurusm. XumanaectBo. Konkypenius. CumMomos.
Tema 2.4
CTPYKTYPA DKOCHUCTEM (1 v)

EcTecTBenHbIC COO6I.HCCTB3 JKUBBIX OPTraHU3MOB. BI/IOFeOHeHO3BI. KommmoueHTHI 6I/IOFCOI_[€H030B2

MIPOYIIEHThI, KOHCYMEHTBI, PEIYICHTH. BHOIIEHO3BI: BHIOBOE pPa3HOOOpas3ue, TUIOTHOCTh TOIYIISAINN,
onomacca.

INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYuyamnuecs J0JKHBI 3HATh:

onpeeIeHUs TOHATUH «IKOCUCTEMAY, «OHUOIIEHO3), «OMOTEOLIEHO3Y;
CTPYKTYpPY U KOMIIOHEHTBI 3KOCUCTEMBI U OHOT€O1IEHO03a;
(GYHKIIMM KOMIIOHEHTOB SKOCUCTEMBI.

VYyamuecs 107KHBI yMETD:

s Pa3JIMYaTh NPOAYUCHTHI, KOHCYMCHTBI U PCAYLCHTBI;
OIINCBhIBATBh 5KOJIOTHYCCKUEC CUCTCMBI, 6I/IOHGH03H u 6I/IOF60H€HO3BI.

OcHoenvle nonamusa. Jxocucrema. buonenos. buoreonenos. [Ipoaynentsl. KoncymeHTsl. PenyrieHTs.

Tema 2.5
IMAUIINEBBIE CBA3U. KPYT'OBOPOT BELHIECTB
N IOTOK SHEPT'YM B D KOCUCTEMAX (1 4)

Ilenu u cern muraHus. Tpoduueckue ypoBHH. DKOJOTHUECKHE MHUPAMMJbL: YHCEN, OMOMAacChl,
sHepruu. KpyroBopoT BelecTB ¥ 3HEPTUU B SKOCHCTEMAX.

ﬂemoncmpauu}l. CXGMI)I, WIUTIOCTPUPYIOIIUE MMUIOCBBIC LCIKUM W CETHU, OSKOJOTMYCCKUEC IMMUPaAMUIbl H
KpYTOBOPOT BCIICCTB U IIOTOK SHCPI'HU B 3KOCUCTEMAX.

NPEIMETHBIE PE3YJIBTATBI OBYUEHUSA
Yyamuecs T0JKHBI 3HATD:

oTpesieNIeHUs IOHATUHN «IIULIEBas LEMbY, «IUIIEBas CETh», «TPOPUUECKUN YPOBEHBY;
KJIACCU(UKALIMIO MUIIEBBIX LIETIEH.

VYyamuecs 10TKHbBI YMETh:

COCTaBJIATh POCTENIINE MUILIEBBIE 1IETH;
OTHUCHIBATh OMOJIOTUYECKUI KPYTOBOPOT BEIIECTB.

Ocnoenvie nonamua. Ilumesas nens. [Iumesas cers. Tpodudeckuit ypoBenb. KpyroBopoT Bemiects u
MTOTOK SHEPTUU B DKOCHCTEMAX.

Tema 2.6
NMPUYUHDBI YCTOMYUBOCTHU U CMEHBI DKOCUCTEM (19)

N3menenune coobmectB. CMeHa skocucteM. [[nHaMuueckoe paBHOBECHE.
IKcKypcuu
EctectBenHbIe (IPUPOAHBIE) SKOCUCTEMBI (JIEC, JIYT, BOJIOEM U T. JI.) CBOEH MECTHOCTH.

INPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs 10IKHBI 3HATh:
» IIPUYUHBI YCTONYMBOCTH U CMEHBI SKOCHCTEM.



VYyamuecs T0JKHBI yMETb:
a [IPUBOJUTH IIPUMEPHI CAMOPETYJIALIMHI, CMEHBI YKOCUCTEM.

Ocnoenvie nonamusn. CMeHa YKOCUCTEM. Y CTOMYMBOCTh SKOCUCTEM. JIMHAMHUUYECKOE paBHOBECHE.

Tema 2.7
BJIMSHUE YEJIOBEKA HA DKOCUCTEMBI (1 4)

DKOJIOTMYECKUE HApYIIECHUs. ATPOIIEHO3HI.

IKcKypcuu
HckyccTBEHHBIE DKOCUCTEMBI (ITApK, CKBEP, Caj, II0JIE U T. JI.) CBOEH MECTHOCTH.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs T0JKHBI 3HaTh:

m OIIPEIEICHUE ITOHATUS «arpoLCHO3»;

s OCOOEHHOCTH CYLIECTBOBAHMS arpOLICHO30B.
VYyamuecs T0JKHBI yMETb:

a [IPUBOJUTH IPUMEPHI arPOLEHO30B.

Ocnoenvle nonamus. ATpolLeHoO3.

Tema 2.8
BUOC®EPA - I''IOBAJIBHASLI 9 KOCUCTEMA (1 9)

buocdepa — xuBas obosnouka mianetsl. CTpykTypa 6uochepsl. KomnonenTsl 6uochepsl: xuBoe
BEIIECTBO, BUIOBOI COCTaB, pa3HOOOpa3ue U BKJIAJ B OMomaccy; OMOKOCHOE M KOCHOE BEIIECTBO OMOCHEphI
(B. 1. Bepnaackuii). KpyroBopot Bemects B nmpupoe. ['panuiisl 6nocdepsr.
Jemoncmpayus. Cxembl, WIUTIOCTPUPYIOLINE CTPYKTYPY M TPaHUIBI OMOC(EpHI.
MNPEIMETHBIE PE3YJBTATHBI OBYUEHUSA
Yyamuecs: 10JKHBI 3HATh:

» OIpefeNieHue MOoHATUs «Ouocdepar;
s CTPYKTYpPY M KOMIOHEHTBI OMOChEPHI;
» TPaHHIIBI OHOChHEPHI.

VYyamuecs 10TKHbI YMETh:

» [PUBOJIUTH MPUMEPHI PA3INYHBIX BEIIECTB OHOocheps! (3KMBOr0, KOCHOI'0, OMOKOCHOTO, OMOT€HHOTI0);
= XapaKkTepu30BaTh OHomaccy 3eMii, OMOIOrHYECKYIO TIPOAYKTUBHOCTb.

Ocnoenvie nonamus. buocdepa. XKusoe BemiectBo. Kocnoe BemectBo. buokocHoe BeriectBo. buorennoe
BEILIECTBO.

Tema 2.9
POJIb ) KUBBIX OPTAHU3MOB
B BUOC®EPE (1 4)

Porb sxuBoro BeniectBa B 6nocepe. KpyroBopor Bosbl u yriepoaa B Ouocdepe.

NPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA
VYyamuecs IO KHBI 3HATD:

» KOMIIOHEHTHI )KUBOTO BEIIECTBA U €T0 (PYHKITHH.
VYyamuecs 10TKHbBI YMETh:

= OIIMCBIBATh POJIb JKUBOTO BellecTBa Ouochepsr;
» OIMCHIBATh OMOJIOTHUECKUI KPYrOBOPOT BELIECTB.

Ochoeénvle nonamus. prrOBOpOT BCIICCTB.

Tema 2.10
BUOC®EPA N YEJIOBEK (1 u4)

[IpssiMoe 1 KOCBEHHOE BIIMsIHUE YelloBeka Ha Onocdepy. [IpupoaHbie pecypchl U BX UCTIOIb30BaHHE.



AHTponioreHHble (akTOpbl BO3JAEHCTBHUS Ha OHOICHO3BI (POJbh YEJIOBEKAa B TIPUPOJE); TOCISACTBUS
XO03SICTBEHHOM JesTenbHoCTH YenoBeka. Hoocdepa.

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuecs TOJKHBI 3HaTh:

= AHTPOIOTEHHBIE (PAKTOPHI;
= XapakTep BO3JCUCTBUS YellOBEKa Ha Ouocdepy.

VYyamuecs 107KHbI yMETD:

n [IPUMCHATH HA IMPAKTHUKE CBCACHHUSA O BO3MOXHBIX ITOCICACTBUAX BJIMAHHA XO03HCTBEHHOM JACATCIIBHOCTH

yesoBeka Ha ouocdepy.
Ocnosnble nonamusn. AurpornoreHsasie pakropsl. Hoocdepa.

Tema 2.11
OCHOBHBIE 5KOJIOT'MYECKHUE IMPOBJIEMbBI COBPEMEHHOCTH (1 9)

AHTpoONOreHHoe BiIustHuE Ha atMochepy U ruapochepy. Iposus noussl. [IpupoaHbie pecypebl U ux

HCIIOJIB30BaHUC.

Jlabopamopnusle u npakmuyeckue paoomaol
AHanu3 U OlleHKA MOCIEACTBHUM NESTEILHOCTH YEIOBEKa B AKOCUCTEMAX.

NPEIMETHBIE PE3YJIbTATHBI OB YUEHUSA
VYuyamuecs n0OKHBI 3HATh:

XapakTep BO3ACHCTBHSI YeJIOBEKa Ha aTMochepy u runpochepy;
UCTOYHUKH 3arps3HEHUs arMochepsl v THIPOChEpHI;
HEUCUYEPIIAEMBIE U UCUEPITAEMBIE IPUPOIHBIE PECYPCHI.

Yuyanuecs J0JKHBI YMCTh:

OLCHUBATL IICPCIICKTUBBLI  BJIMUAHHA XO3SMCTBEHHON ACATCIIBHOCTH 4YCJIIOBCKA Ha 61/100(1)epy n
IMPOrHO3UPOBATH MMOCIICACTBUA XO3JHCTBEHHOM JCITECIFHOCTH YEIOBEKA.

OcHnoenvle nonamus. 3arpssHeHue armocdepbl U ruapochepsl. Jpos3us moyB. KucioTHbie AOXKAH.

[TapuukoBsIi 2pdext. Ikonmorndeckas karacrpoda.

Tema 2.12
MNYTHU PEHNEHUS DKOJOTNYECKUX IMPOBJIEM (1 1)

[TpoGiieMbl parMOHAIBLHOTO MPHUPOAOIOJIB30BAHUS, OXpaHbl MPUPOJIBI: 3allliTa OT 3arps3HEHU,

COXpaHEHHE TAJIOHOB M MAaMATHUKOB IIPUPO/IbI, OOecTiedeHre MPUPOAHBIMU PECYpCaMH HACEJIEHUS TUIAHETHI.
OCHOBBI pallOHAJIBHOTO MPUPOIOTIOIb30BAHUS.

Jlemoncmpayusa. KapTsl 3a110BeTHBIX TEPPUTOPUI HAIICH CTPAHBI.
Jlabopamopnuie u npakmuueckue padomsut
AHanu3 1 OleHKa rI00aJbHBIX HKOJIOTHUYECKUX MPOOIeM U MyTell UX pelieHus..

INPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Vuyamuecs JOJDKHBI 3HATE:

CIOCOOBI M METOIbI OXPAHBI IPUPO/IHI;

CMBICTT COXpaHEHHS BUJOBOTO Pa3HOOOpasus;

OCHOBBI PallMOHAIILHOTO MPUPOI0NOJIH30BAHUS;

3arMOBEIHUKH, 3aKa3HUKH, HAITMOHAJIbHBIC TTapku, KpacHyto KHUTY.
VYyamuecs 10TKHbBI YMETh:

MPUMCHATH HA MMPAKTUKE CBECACHUS O rJ100aJBHBIX AKOJOTHYECKUX npo6neMax U NyTIX UX PCIICHU.

OcHnoeénvle nonamus. OxpaHa npupoabl. PanmonansHOE MpUpOaOII0JIb30BaHHC. 3&HOBC}1HI/IK. 3aKa3HUK.

HannonaneHenil napk. Kpacnas kaura.

Meostcnpeomemnwie ceasu
Heopeanuueckasa xumus. Kucnopon, cepa, a3ot, ¢ochop, yriepoa, ux XuMHUecKue cBoiicTBa. OxpaHa

IpupoabI OT BO3JCHCTBUS OTXOJ0B XMMHUYECKHX MIpOU3BOJCTB.

Qu3zuueckas ceocpagus. Knumat 3eMin, KIMMaTH4ecKasi 30HalbHOCTbD.
Qu3zuka. [loHsTHE 0 103€ N3ITYYCHHUS U OMOJIOTUYECKOM 3aIUTe.



METAINIPEIMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 107KHBI yMETh:

paboTark ¢ yueOHMKOM, COCTABIISATh KOHCIEKT naparpada;
pa3padaTbIBaTh IIAH-KOHCIIEKT TEMBbI, UCTIONB3Ys pa3HbIC HCTOYHHKH WH(OPMAIINH;
TOTOBUTH YCTHBIC COOOIIECHUS U pedepaTsl Ha 3aTAHHYIO TEMY;
MI0JIb30BATHCS TIOMCKOBBIMH CUCTeMaMu MIHTepHeTa.

JIMYHOCTHBIE PE3YJIbTATHBI OBYUEHUSA
[IposiBiieHne 4YyBCTBA POCCHUHCKOW TPaKIAHCKOH HICHTUYHOCTH, MATPHOTH3MA, JIFOOBU M YBaXKCHUS K
OteuecTBy, 4yBCTBA TOPJIOCTH 32 CBOIO PojnHYy;
OTBETCTBEHHOE OTHOIIIEHHUE K ydeOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BAHHUIO;
(dhopMUpOBaHKE MOTHUBAIIMHU K OOYYCHHIO U TTO3HAHUIO, OCO3HAHHOMY BBIOOPY Oyayiei npodeccuu;
CIIOCOOHOCTH CTPOUTH UHAMBHIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

(dbopMHpOBaHUE IIETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUS;

coOJIt0/IeHHE IPAaBUJI ITOBEJICHHSI B IPUPO/IE;

YMEHUE PEAIU30BbIBATh TECOPETUYECKHUE ITI03HAHUS HA IPAKTUKE;
CIIOCOOHOCTH NMPHU3HABATh COOCTBEHHBIE OLIMOKH U MCIIPABIIATH HX;
YMEHHUE apryMEHTHPOBAHHO U 0OOCHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS;

KPUTHYHOE OTHOIICHHE K COOCTBEHHBIM ITOCTYIIKAaM, OCO3HaHNE OTBETCTBEHHOCTH 32 UX PE3yJIbTATHI,
YBAXKHUTEIBHOE M JOOPOXKETATEIILHOE OTHOILICHNE K IPYTHM JIIOISIM;
YMEHHE CIyLIaTh U CIbIIIATh IPYIHX, BECTH IUCKYCCHIO, ONEPUPOBATH (paKTaMu.

TEMATHYECKOE IIJIAHUPOBAHHUE 10-11 knaccsl

ba3oBblii ypoBeHb

Tema

Conep:xanue

Buabl nesiTeJIbHOCTH Yuyamuxcs

10 KJTACC (1 4 B Henemto, BCEro
35 4)

Beenenne(1 u)

buonorus xak Hayka, ©3yJaromias
KHUBYIO IPUPOIY H
B3aUMO/ICHCTBUS KHUBBIX
OPraHU3MOB JIPYT C APYTOM U C
00BEKTaMU HEKUBOM MPUPO/IBI.
Cucrema OpraHu4ecKoro MHupa.
[Ipenmer, 3agaun u MecTo 0O1IEH
OMOJIOTUH B CUCTEME
OMOJOTMYECKUX HayK

[ToBTOpPSIOT CUCTEMY KUBBIX
OpPraHU3MOB, XapaKTEPU3YIOT
[JapCTBa KMBOW MPUPOABI U HAYKH,
U3yvaroliye oTAeIbHbIe [1apCTBA,
OIIPENIeNIAI0T IPAKTUYECKOE 3HAUCHHE
OMOJIOTUN B COBPEMEHHOM MUDE

Pa3nes 1. Bnonorns kak nHayka. Meroabl Hay4HOro no3Hanus (3 4)

Tewma 1.1. KpaTkas ucropus
pa3Butus 6uonoruu (1 1)

Hctopus pa3BuTus 61on0ruu.
HaquLIe TCOPHUH N KOHLCTIIUHN U
HX MECTO B COBPEMEHHOU
€CTECTBEHHO-HAy4YHON KapTUHE
Mmupa. Cucrema OMOIOTHUECKUX
HayK. OOBEKTHI U METOJIBI
M3y4eHus OMOJIOTHH. YUeHbIe-
OMOJIOTH M UX BKJIAJ] B CO3/1aHUE
COBPEMEHHOM HAYYHOU KapTUHBI
Mupa

XapakTepusyroT OHOJIOTHIO Kak
HayKy, €€ MECTO U pOJb CPeIn
JIPYTUX €CTECTBEHHO-HAYYHBIX
JUCIUIIIINH, CI/ICTeMaTI/ISI/Ipy}OT
pasnenbl OMOJIOTHH B 3aBUCUMOCTH
OT 00BEKTOB MCCIEI0BAHUS U
HCCIeAYEeMbIX MPOSBICHUM KU3HH,
BBISIBJISIIOT POJIb OTJEIBHBIX YUEHBIX
B Pa3BUTUHU OMOJIOTHHU, OTIPEEISIOT
OTallbl paSBI/ITI/Iﬂ 6I/IOJ'IOFI/II/I KakK
HayKH

Tema 1.2. CymHOCTb )KU3HU U
CBOMCTBA KHUBOTO

(19)

KuzHp kak OuoNTOTrHUECKUn
(dhenomen. OmnpeenieHus KU3HH,
CBOMCTBA KUBOTO, MPOSIBIICHUS

OrnpeaensroT NOHITHE «KU3HBY,
XapaKTEPU3YIOT CBOMCTBA )KMBOTO U
OCHOBHBIE MIPOSIBIICHUS KU3HU,




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

KHU3HHU 1 UX XapaKTCPpUCTUKaA

ydaTcs OTJIINYaTh ) KUBOEC OT
HEXHUBOI'O

Tema 1.3. YpoBHU opranusanuu
JKUBOU MaTepuu. MeToibl
6uonoruu (1/1 H)

CrpyKkTypa *UBOI MaTepuu,
YPOBHEBasi OpraHu3alus )KUBOTO,
IIPOSIBJICHUS )KU3HHU, OOBEKTHI U
METO/bl U3y4YEeHHUs )KUBOT'O Ha
Pa3HbIX YPOBHSX

Jlarot onpeneneHue ypoBHeu
OpraHHU3aLUH KUBOTO, ONPEACISIOT
MepapXuio YpOBHEH OpraHu3aliy 1
IPOSIBIICHUS JKU3HH Ha KaXKJIOM
YPOBHE KaK IIPEAMET U3YyUCHHS
O6uosiornu. 3HAKOMSATCS C METOAAMU
MIO3HAHUS )KUBOH MPHUPOIBI, BBIACTIASA
MIPU STOM OOIIEHAYYHbIE U
CIIeUaTIbHBIE METO/IbI
MICCIICZIOBAHHUS, XapaKTePU3YIOT
KK/l METO/I UCCIIEJOBAHUS B
UCTOPUUYECKOM acIIeKTe

Paznen 2. Kierka (11 4)

Tewma 2.1. UcTopus uzyuenus
kietku. Knerounas teopus (1 1)

Hcropust co3nanus KIETOUYHOU
TEOPHUH U OTKPBITUS KIIETKH,
METO/Ibl U3yUYEHHS KIETKH, CYTh
OCHOBHBIX II0JIOKEHUH KJIETOY-
HOM TEOpHUH, aBTOPHI KJIIETOUHOU
TEOPUU U OTACIBHBIX €€
IIOJIOKECHUI

3HAKOMATCA C UCTOPUEN U3YUEHHUS
KJIETKM U CO3/IaHUEM KJIETOYHOU
TEOPUH, XapaKTEPU3yIOT OCHOBHbIE
MOJIOKEHUS KIIETOUHON TEOPUHU

Tema 2.2. XUMHUUYECKHUI COCTaB
kieTku (1 )

DNIEeMEHTHBIN COCTaB KJIETKHU.
Krnaccudukanus BemecTB KIeTK1
10 KJIacCaM XMMHYECKUX
COEIMHEHU, KOJIMYECTBEHHOMY
MPEACTAaBUTEIBCTBY U POJIU B
KU3ZHENESITeIbHOCTH U
CTPYKTYPHOM OpraHu3ainu

OnpenenstoT eMHCTBO 3JIEMEHTHOTO
CcOCTaBa KaK OJTHO U3 CBOMCTB
YKUBOTO, PaCIPEACIISIIOT XUMUYECKUE
DJIEMEHTEHI I10 TPYIIIaM B 3aBHUCH-
MOCTH OT KOJUYECTBEHHOT'O
HpeI[CTaBI/ITeJ'IBCTBa B OpFaHI/ISMe,
XapaKkTEPU3YIOT POJIb OTAEIBHBIX
9JIEMEHTOB

Tema 2.3. Heopranuueckue
BerecTBa KieTku (1 u)

PazHoo0Opasue HeopraHn4ecKUx
COEIMHEHU B KJIIETKE U UX POJIb B
IpoLeccax KXU3HEESATEIbHOCTH U
CTPYKTYpUPOBAHUU KUBOTO

XapakTepu3yroT POJib BOABI U
MHHEPAJIBHBIX COJIEU B KIETKE

Tema 2.4. Oprannueckue
BemecTBa. O0Ias xapakTe-
puctuka. Jlunuasl (1 1)

Onpenenenue, Kkaaccupukanus u
POJIb OPraHMYECKUX COCAMHEHUI
B IIpOIIeCCe KU3HEACATEIbHOCTH
U CTPYKTYPUPOBAHHUH KHBOTO.
buonornueckas pons,
KJIacCU(UKALIUS U CTPOCHHE
JUINIOB

JlaroT onpenieneHue U NpuBoOasT
KJIacCU(UKALINIO OPTaHUYECKUX
BEIIECTB, KJIACCU(PHUIUPYIOT JIUUIBI,
MPUBOASAT UX XUMUYECKHE OCOOCH-
HOCTH U OIPE/ICISIOT
OHMOJIOTUYECKYIO POJIb JIUITUIOB

Tema 2.5. Oprannyeckue
BelecTBa. Yrieobl. benku (1 4

Knaccudukanuus n
OuoyIoTHYecKast poJib YrIIeBOIOB
u 6enkoB. CTpoeHue u
XMMHUYECKHE CBOWCTBA YIJIEBOJIOB
1 6enKoB

OnpenenstoT yriaeBosl Kak Kiacce
OpPraHUYeCKUX COeIMHEHUH,
KJIaCCU(DUIIUPYIOT YIIEBOBI IO
CTPOCHUIO, BBISICHSIOT
OMOJIOTHYECKYIO POJIb YTIIEBO/IOB,
XapaKTepU3yIoT OENKN C XUMHUYECKON
1 OMOJIOTUYECKOM TOUYEK 3pEHUs




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

Tema 2.6. Oprannueckue
BelecTsa. Hykinennosbie
KUCIIOTHI (1 1)

HyxiienHoBBIE KHCTIOTBI KaK
HOCHUTENIN HHPOPMALIUH B KIIETKE
u opranusme B 1eiaoM. CtpoeHue
1 K1accuUKaIMs HyKJIEHHOBBIX
kuciaot. buonornyeckue
CBOMCTBA HYKJIEMHOBBIX KHCIIOT

JaroT onpeneneHne HyKJIEUHOBBIX
KHCJIOT KaK XUMUYECKUX COCTUHCHUHN
Y HOCHUTEIICH HACIeICTBEHHOM
nH(pOpMAaIINU, ONPEICISIOT
0COOEHHOCTH CTPOEHUS
HYKJICUHOBBIX KHUCIIOT, UX
KJIACCU(UKALIUIO U OMOJIOTHYECKYIO
ponb

Tema 2.7. Dykapuotuueckas
kierka. [{uromnazma. Opranou bl

(19)

CTpoeHue KIETKHU, ONPEICIICHIE
1 KJaccuuKaius 00s3aTeIbHbIX
KOMITOHEHTOB 3YKapHOTHYECKOM
kiaeTkd. DyHKIMOHATIbHOE Ha3Ha-
YCHUC OTACIIbHBIX OPraHOU10B

[IpuBoaAT OOIINI TIIIAH CTPOCHUS
JYKaPUOTHYECKOU KIICTKH, JAOT
OTIpeJICJICHUSI OPTaHOUIOB U
BKJIFOUEHUH, KITacCU(DUITUPYIOT
OpraHoU/ibl B 3aBUCUMOCTH OT
0COOEHHOCTEH UX CTPOCHHS U
OTIPEICIISIOT POJIb KaXKI0TO
OpraHoM/a B KJIETKE

Tema 2.8. Knerounoe siipo.
Xpomocomsl (1 1)

Oco0eHHOCTU CTPOEHUS U
(yHKIIMOHATFHOE HA3HAYCHHE
snapa. Ctpoenue U GyHKIUU
XpOMOCOM

JaroT onpenenienue sapa Kak
croco0a XpaHEeHHs HACJIeICTBEHHOU
UH(POPMALIUU B XPOMOCOM,
XapaKTepU3yIOT KOMIIOHEHTHI Apa U
ux pyHKUIHUN

Tema 2.9. IIpokapuotuueckas
kietka(l u)

OcoOeHHOCTH CTPYKTYpPHOM
OpraHu3alK IPOKAPUOTHUYECKON
KJIETKU

JlaroT onpeneneHne NpoKapuoT u
OTIPEIETISIOT OCOOCHHOCTH UX
CTPOECHUS

Tema 2.10. Peanuzanus
HaCJIEJICTBEHHON MH(pOpMaluu B
KJIETKe

(19)

Ornpezenenne reHeTHYecKon
nH(popManuu, TeHa u
reHeTuyeckoro kona. CBoiicTBa
FEHEeTHUYECKOro kozaa. Peanuzanus
reHeTUYEeCKON HHpOpMaIiH B
KIJIETKE U €€ dTarbl

OrnpeaensoT TeHETHUECKUH KO 1
XapaKTEPU3YIOT €r0 CBOMCTBA,
OTMCHIBAIOT ATAIbI peaTn3aluu
HACJIeJICTBEHHON WH(pOpMAIUU B
KJIETKE, yJaTcsl peliaTh 3a/1a4u 1o
MOJIEKYJISIPHOM Onosioruu

Tewma 2.11. Hexnerounas popma
KU3HU: BUpYCHI (1 4

Oco0eHHOCTH CTPYKTYpPHOM
OpraHu3alfi U CBOKCTBA
BHPYCOB KaK HEKJIETOUHOU
(bopMbI KU3HU. Mepbl
MpOoGUITAKTUKA BUPYCHBIX
6ones3neil. [Ipodunakrtruka
CIINa

XapakTepus3yroT BUPYChI KaK
HEKJIETOUHYIO (hOpMY KHU3HH,
OTIPEIENIAI0T 0OCOOEHHOCTH CTPOCHUS
U )KU3HEAEATEIbHOCTH BUPYCOB;
OINMCHIBAIOT >KN3HEHHBIN OHKII
BHUpYyCa UMMYHOE(PUINTA YeJIOBEKa

Pa3nen 3. Opranusm (19 1)

Tema 3.1. Opranuszm — eauHoe
nenoe. MHoroo6pasue
OpraHU3MOB

(14)

MHuoroo6pasue opraHu3MoB.
OHOKIETOYHBIE, KOJIOHHAJIBHBIE
¥ MHOTOKJICTOYHBIC OPTaHU3MBI

XapakTepu3yrloT OpraHu3M Kak OJ1H
13 YPOBHEHN OpraHU3aIly *KHUBOTO,
KJIacCCU(UIUPYIOT OPraHU3MBI 10
KOJIMYECTBY




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

Tema 3.2. OOMEH BelIeCTB | Ipe-
BpaIleHUE YHEPrUu. JHEpre-
THYeckuit oomeH (1 9)

DHepreTUYeCKuii 0OMEH Kak
COBOKYITHOCTb peaKIuit
PaCHICTUICHHS! CIIOKHBIX
OPraHUYeCKUX COCTUHEHUM.
Dransl SHEPreTH4eckoro ooMeHa

XapakTepus3yroT 0OMEeH BEIIeCTB KaK
OJIHO U3 CBOMCTB JKHBOTO,
onpenensaor poias ATO B
OpraHu3Me, 3alKUChIBalOT OCHOBHOE
SHEPreTUYECKOE ypaBHEHHUE,
OIMUCBIBAIOT 3TAllbl SHCPICTUYCCKOI'O
oOMeHa

Tema 3.3. [Tnactruuecknii 0OMeEH.
®otocunres (1 )

[TnacTrueckuii 0OMEH Kak
COBOKYITHOCTh PEaKIMil CHHTE3a
CJIOKHBIX OPTaHUYIECKUX
coeqnHeHud. THUIBI MUTAHUS.
ABTOTPOdBI U TETEPOTPOPHI.
DOTOCHHTES U €r0 dTaIbI

XapakTepu3yroT MJIaCTUYECKUN
o0OMeH Kak 3Tar o01ero ooMexna
BEIIECTB, KJIACCUPHUITUPYIOT
OpPraHU3MbI 110 THUIIAM [TUTAHUS,
OIHUCHIBAIOT (POTOCHHTES TIO (hazam,
BBISIBJISISL IIPOIIECCHI, TPOTEKAOIINE
Ha KaXJI0H (ase, Onpeaessior
OMOJIOrMYECKOE 3HAUCHUE
¢dorocunTE3a

Tema 3.4. JleneHue KICTKH.
Murtos (1 4)

Tunel geneHus KieTku. MuTo3
Kak OCHOBa pOCTa, pereHepalnuu u
0eCroIoro Pa3MHOKEHUSI.
MuToTHduecKnii M JKU3HECHHBIN
LUKIJIBL. XapakTepucTuka a3
MHUTO3a

XapakTepusyrT pOCT U pa3BUTUE KAK
MPOSIBIICHUE JKU3HU,
KJIACCU(PUITUPYIOT TUITBI KJIETOYHOTO
JIETICHUS], OTIPEIEIAIOT KU3HEHHBIN
IUKJI KJICTKH U MHUTOTHYECKUH UKII,
OMMCBIBAIOT ATAllbl MUTOTUYECKOTO
LMKJIA, BBISIBJIAFOT 3HAYEHUE MUTO3a

Tema 3.5. PasmuoxeHue:
6ecnionoe u nmonosoe(1 )

Pa3mHoXeHNE KaK OJHO U3
CBOMCTB JKUBOTO.
Knaccudukanus cnoco6os
Pa3MHOXKEHUS, UX
XapaKTepUCTHKA U OCOOEHHOCTH.
3HaueHue pa3InyHbIX CIIOCOOO0B
Pa3MHOXKEHHUS

OrnpeaensoT pa3MHOKEHHE KaK
CBOMCTBO JKHUBOT'O, BBIACIAIOT
COCcOOBI Pa3MHOXKEHUS U
XapaKTePU3YIOT KAXKJIbIH U3 HUX,
BBISIBIISIFOT OCOOCHHOCTH U 3HAYCHHE
0ECroJIOTO U TOJIOBOTO CITIOCOO0B
Pa3MHOKCHHUS

Tewma 3.6. O6pa3oBaHue MOJIOBBIX
kieTok. Meiio3 (1 1)

["ameTh! KaKk OCOOBII THI KJIETOK.
Oco0eHHOCTH UX CTPOEHUs U
oOpa3oBaHusl. XapaKkTepUCTUKa
(a3 meiio3a 1 3TarnoB
ramMeToreHesa. 3HaueHue mMeiosa

XapakTepu3yroT MOJIOBBIE KIETKH,
BBISIBJISII OCOOEHHOCTH UX CTPOEHUS,
U MeH03 Kak CIoco0 KJIETOYHOTO
JIeJIEHUs1, OTIUCHIBAIOT MEHO03 1o
CTalusM, BBISBIISIFOT MECTO M€H03a B
IIpolecce raMeToreHesa

Tema 3.7. OmnogorBopenue (1 )

CyTb u 3HaueHne
omnogotrBopenus. Kiaccu-
(uxarus crrocoboB
OIUIOI0TBOpEHHUS. JIBOMHOE
OIUIOJIOTBOPEHHE Y
MMOKPBITOCEMEHHBIX

Jarot onpeneneHue
OILIOIOTBOPEHUS, KIacCU(PULIUPYIOT
KHUBOTHBIX 10 CITOCOOAM OILIO0-
TBOPEHHS, OMUCHIBAIOT IIPOLIECC
JIBOMHOTO OTUIOJIOTBOPEHUS Y
LIBETKOBBIX PACTEHUI, BBISIBIISIOT
OMOJI0rMYecKOoe 3HaYeHHE OTII0/10-
TBOPEHUS

Tewma 3.8. UnauBuyanbHoe
pasButue opranu3mMos (1 u)

OHTOreHe3 Kak COBOKYITHOCTb
MPOIIECCOB MPEeoOpa3OBaHHUs
OpraHusMa B IpoIecce
WHIMBUYyATEHOTO Pa3BUTHSL.

JlatoT onpeneneHrne OHTOreHes3a,
OTIPEJIETISTIOT €r0 dTaIbl 1
OMUCHIBAIOT MPOIIECCHI, TPOUCXO-
JSIIMe Ha KaXKIOM dTare




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

DTanbl OHTOIE€HEe3a y
MHOT'OKJIETOYHBIX KUBOTHBIX U
pacTeHui

Tema 3.9. OHTOreHE3 YeIoBeKa.
PenponykruHoe 310poBbe(1 1)

OCo0OEHHOCTH OHTOTE€HE3a
YyeJIOBeKa. DTallbl
WHUBUIYAIBHOTO Pa3BUTHS
YEJIOBEKAa M MX XapaKTePUCTHKA.
@akTOpBI PUCKA, BIUAIOIINE HA
3JI0POBBE YETIOBEKA, KA4eCTBO U
3¢ pexTUBHOCTD
OHTOTCHETUYECKUX MPOIIECCOB

XapakTepusyroT 0COOCHHOCTH
3TallOB OHTOI'€HE3a YEJIOBEKa,
OIMCHIBAIOT MPOLIECCHI,
MIPOUCXOAIINE HAa KAXIOM dTare,
BBISIBJISIFOT BIMSIHME HUKOTHHA,
QJIIKOTOJIS1 1 HAPKOTHUYECKUX BEIIECTB
Ha pa3BUTHE YeJIOBEKa

Tewma 3.10.

['eHeTrKa — Hayka 0 3aKOHOMEp-
HOCTSX HACJICJICTBEHHOCTH U
M3MECHYHUBOCTH.

I". MeHaeabp — OCHOBOIIOJIOKHHK
reHeTuku (1 1)

OrnpeneneHne reHeTUKH Kak
HayKH, HACJIEACTBEHHOCTH U
HM3MCHYMBOCTH KaK OCHOBHBIX
CBOMCTB >kUBOT0. Pab0ThI
Menjieist 10 BBISIBICHUIO
CTATUCTUYECKUX 3aKOHOMEPHO-
CTEW HACJIeI0BaHUs PU3HAKOB.
I'uOpunonoruueckuit MeTo
BBISIBJICHUS HACJICIOBAHMS
npu3HaKOB. OOBEKTHI U METObI
HCCIIe0BaHMSs, UCIIOJIb3yEeMbIe
Menaenem

OnpenenstoT reHeTUKY Kak OJIUH U3
pa3zenoB OMOJIOTUH, BBIABIISIIOT POJIb
IeHETUKHU B Pa3BUTUH OMOJIOTHH,
XapaKTEepU3yIOT HACIEACTBEHHOCTh U
MU3MEHUYMBOCTH KaK CBOWCTBA )KMBOTO,
BBIICHAIOT posib MeHens B
Pa3BUTUU T€HETUKHU

Tewma 3.11. 3akoHOMepHOCTH
HacyieoBaHus. MOHOTHOPUAHOE
ckpemuBanue (1/3 1)

Omnpenenenre MOHOTHOPHIHOTO
ckpeuBanus. CyTb epBOro u
BTOPOI'0 3aKOHOB MeH1ens 1 ux
LUTOJOIMYECKHE OCHOBBI

XapakTepu3yroT 0COOEHHOCTH
MOHOTHOPHUHOTO CKpEIMBaHUs,
IIEPBBIN U BTOPOM 3aKOHBI MeHnnens,
3aKOH YMCTOTHI FAMET, y4aTcs
pelarh 3aa4y Ha IEpBbIA U BTOPOU
3aKOHbI MeHnens

Tewma 3.12. 3akoHOMEpHOCTH
HacienoBanus. JluruGpuanoe
ckpemuBanue (1 9)

Onpenenenue AUruOpUIHOTO
ckpeuBanus. CyTb TPEThEro
3aKkoHa MeH/IeTs U ero LIUTOJIO-
THYECKHE OCHOBBI.
Ananuzupyroniee CKpeluBaHue

XapakTepusyrT TPETU 3aKOH
MeHens, 1aroT oNpeaeneHue
AQHAIM3UPYIOUIETO CKPELIUBAHUS U
OIIPEAECIAIOT €r0 3HaYCHHE, y4aTCs
pelarh 3aJa4u Ha JUTHOpUIHOE
CKpELIMBAaHNE

Tema 3.13. XpomocomHast Teopus
HaciencTBeHHocTH (1 )

Co3nanre XxpoOMOCOMHOM TeOpUHn
HacJIeICTBEHHOCTH. PaboTHI
Moprana. O0BEKTHI U METOTBI
ero uccienoBanuii. OCHOBHbBIC
ITOJIOKEHUS XPOMOCOMHOM
TEOPHUH HACIIEICTBEHHOCTHU

XapakTepu3yroT MOJI0KEHUS
XPOMOCOMHOU TEOpUHU
HACJIEACTBEHHOCTH U Y4aTCs pellaTh
3a/1a4 Ha CUEIJICHHOE
HacJIe10BaHue

Tewma 3.14. CoBpemMeHHbIE

MMPEACTaBJICHHUA O T'CHC U TCHOMC
(1)

Ornpezenenne reHa ¥ TeHOMa.
B3anMoelicTBUS alIeBHBIX U
HeaJUIeJIbHEIX TCHOB

I[aIOT OIMPCACIICHUC TTOHATUS
«T'€HOM», 3BHAKOMATCA C TUIIaMU
BSaI/IMOJIefICTBHﬂ T'€HOB B I'€CHOTHUIIC

Tewma 3.15.
I'enetuka mona (1 u)

[Ton xak 0COOEHHOCTH
OpraHu3Ma, ONpeIeIIsIoNIas ero
PpOJib B pa3MHOXKEHUH.
XPpOMOCOMHOE OTIpe/IelICHNE
noja. Turnsl XpOMOCOMHOTO

JaroT onpenenenue noa,
3HAKOMSTCA C XPOMOCOMHBIM
oTpeIeJICHUEM T10J1a, XapaKTEPU3YIOT
ayTOCOMBI H TTOJIOBBIE XPOMOCOMBI,
reTeporaMeTHhIA U TOMOTaMETHBII




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

onpexaeneHus nojia. [lonossie
XPOMOCOMBI U ayTOCOMBI.
CuerieHHOE C II0JIOM HacjeI0Ba-
HHUC

I10JI, y4aTcCs pe€liaTh 3aJa4r Ha
CLCIIJICHHOEC C ITOJIOM HACJICAOBaHHUEC

Tema 3.16.
M3MeHYnBOCTh: HaCIeICTBEHHAs
U HeHacneacTBeHHas (1 v)

OrnpeneneHne U3MEHYMBOCTH KaK
OJIHOTO M3 CBOICTB JKHBOTO.
Knaccudukanms n3MeHUYNBOCTH.
Oco0eHHOCTH HACIIEACTBEHHON U
HEHACJICICTBEHHOM
H3MEHYHNBOCTH

JlatoT onpesieneHne N3MEHYMBOCTH,
KJacCU(UIUPYIOT BUIBI
MU3MEHYMBOCTHU M BBISBIISIOT UX
0COOEHHOCTH

Tema 3.17.
I'enetnka u 310pOBbE YETIOBE-
ka(l u)

3HadeHue reHeTUKU I
MeaunuHbL. HacnencTBeHHbIE
Oosie3Hn yenoBeka. VX mpu4nHsI,
MEXaHU3M H MPO(UITAKTHKA

3HAKOMSITCS C HACIIEICTBEHHBIMU
3200JI€BAHUSAMHU YEJIOBEKA U
METOAaMHU UX MPOPUIAKTUKA

Tema 3.18. Cenexuust: OCHOBHEIE
MeTO/Ibl U AocTrxkeHust (1 u)

OnpeneneHue CeNeKIUM U €€
3HAYECHHE B XO3IHMCTBEHHOM
JIeSITEILHOCTH YejoBeKa. MeToanl
CEJIEKIIUHU U UX XapaKTepUCTHKA.
Cenexkuusi paCTEHUM, )KUBOTHBIX
Y MUKPOOPTAHU3MOB H €€
0COOCHHOCTU

OrnpeaensioT CeNeKIUI0 Kak HayKY,
BBISIBJISIIOT €€ 3HAUCHHE JIJISI
YEJI0BEKa, TAI0T ONPEAEIIEHUS COPTa,
MOPOJIbI ¥ IITaMMa, 3HAKOMSATCS C
LEHTPAMH IPOUCXOKICHUS
KYJBTYPHBIX pacTeHUM U poJibro H.
. BaBuiioBa B pa3BUTHU T€HETUKHU U
CEJICKIIMH, OITMCHIBAIOT OCHOBHBIE
METOJIBI CEICKIINU

Tema 3.19.
buorexHonorus: 1ocTUKEHUS U
nepcrneKkTuBsl pa3Butus (1/1 u)

Buorexnonorus, ee METOIbI,
HaIpaBJIEHUS U JOCTHKCHHUS.
OTHYecKne aceKThl OMOTEXHO-
JIOTHH

Jatot onpenenenrne OMOTEXHOIOTHH,
3HAKOMSITCS C €€ pa3/ieiaMu U
OCHOBHBIMH HAIIpaBJICHUSIMU €€
pa3BUTHSA, a TAKXKE C ITUHYECKUMU
aCTMeKTaMH Pa3BUTHsI OMOTEXHOJIOTUHU

11 KJIACC (1 4 B HeaeJ110, BCEro

33 u)

Pa3nen 1. Bug (21 v)

Tema 1.1. PazButue Ouosnoruu B
JoJjapBUHOBCKHI nepuoj. Pabora
K. Jlunnes (1 u)

Wctopus pa3BuTusi 6UOIOTHH B
J0JIAPBUHOBCKUI MTEPUO/I.
Hcropust 3BONMIOLIMOHHBIX UIEH.
Pa6ots! K. JIunnes mo
CHCTEMAaTHKE M UX 3HAUCHHE.
Cucremaruka kak Hayka. Cucre-
MaTUYECKHE KaTerOpuun

OueHuBarOT BKJIAJ pa3IuyHbIX
YUEHBIX B Pa3BUTUE OUOJIOTHH,
onpenenstoT posb JIunHes B
Pa3BUTUU CUCTEMATUKH, OOBSICHSIIOT
MIPUHIIMIIBI OMHAPHOMN
HOMEHKJIATYPbl, OTIPEIEISIOT
TIOHSATHE «IBOJIIOIIMOHHOE YUCHUE)

Tewma 1.2. DBomrONMOHHAS TEOPUS
K. b. Jlamapka (1/2 1)

Teopus Jlamapka. Ee 3Hauenue u
OCHOBHBI€ ITOJIOKEHUS

XapakTepusyrT COAEPKAHUE U
3HAQYECHUE DBOJIIOLIMOHHON TEOpUHU
Jlamapka

Tema 1.3. IIpennoceuiku BO3HUK-
HoBeHUd ydyeHus Y. Jlapsuna
(1)

[Ipennoceuiku TEOpUH 3BOJIFOLUN
Y. JlapBuHa. Bxian
MIPEACTaBUTENEN €CTECTBEHHO-
HAYYHBIX U 9KOHOMHUYECKUX
JMCIIUIUIMH B pa3BUTHE
SBOJIIOIIMOHHBIX Uaei JlapBuHa.
[TyremectBue [JapBrHa Ha
Kopabiie «burie» u ero HaydHbIC

OLeHUBAIOT €CTECTBEHHO-HAYUHbIE U
COIIMAJIbHO-D)KOHOMHYECKUE
MPEINOCHUIKH BOBHUKHOBEHUS
Teopun [lapBrHa U XapaKTEPU3YIOT
BKJIa[ OT/IEITBHBIX
MpeIecCTBEHHUKOB [[apBrHa B
pa3BUTHE YBOITIOIMOHHBIX UJIEH




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

pe3yibTaThl. YueHue JlapBuHa 00
HCKYCCTBEHHOM O0TOOpE

Tema 1.4. DBosrOLIMOHHAS TEOPUS
Y. Hapsuna (1 9)

OcHOBHBIE TIOJIOKEHUST TEOPUH
sBoJironuu [lapBuna. Yuenue
JapBuHa 00 U3BMEHYMBOCTH,
MIPENOChUIKAX, MEXaHU3MaX U
pe3yNbTaTax dBOJIOIHH.
3Hayenue teopuu JapBuHa B
CO3/IaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa

XapakTepusyroT coJiep:KaHue
3BOJIIOIIMOHHOM Teopuu JlapBrHa,
CPaBHHMBAIOT HEOMPEJICTICHHYIO U
oTpezieNIeHHYI0 U3MEHUHUBOCTh, €CTe-
CTBEHHBIN U UCKYCCTBEHHBIH OTOOD,
(hopmbI GOPHOEI 32 CyIIECTBOBAaHUE

Tema 1.6. Ionynsauust kak
CTpYKTYypHas eqununa Buaa (1 u)

Onpenenenye NOMyIsILUU.
CtpyKTypa NOmyJIsiuu.
UHCICHHOCTD TOMYJISIIANA U
(hakTopEkI, €e ONpeACIISIONINe

OnpenensitoT NOHATUE «ITOIYJISIIIUS
U BBISICHSIIOT, YTO TAKOE CTPYKTYpa
HOIYJISLIMU, OTIMUCHIBAIOT HOMYJIALIUIO
0 [10KAa3aTeNsAM, XapaKTepU3yIOLIIM
€€ YHUCIECHHOCTh

Tewma 1.5. Bun: kpurepuu u
ctpykrypa(l u)

Omnpenenenue Buja U KpUTEPUEB
Buza. Knaccudukanus xputepres
BUJIa M UX COZEPKaHNE

OrnpeaensroT NOHATHE «BUI» U
XapaKTePU3YIOT KPUTCPUH BH/IA,
OIMCHIBAIOT 0CO0EH BU/IA 10
pa3IMYHbIM KPUTEPHUSIM

Tema 1.7. Ionynsiuust kak
eauHuLa sBosronuy (1 )

9BOJHOIII/IOHHBIG IMponeCCChI,
IMPOTCKAOIUC B INOIMYJIAIUN

OrnpeaensroT NOHATHS
«BJICMCHTAapHas CAUHUIA
IBOITIOIUIY, «IJIEMEHTAPHOE
HBOJTIOIMOHHOE SIBJICHUEY,
«Marepuall IBOJIOIUNY; OMUCHIBAIOT
TOMYJIAIHIO 110 KPUTCPUAM,
COOTBETCTBYIOIIUM MOHATHIO
«@JIEMEHTapHas eIMHUIIA DBOJIOLIUN

Tema 1.8. @axkTOpsl HBOIIOLMH
(14)

Omnpenenenue GpakTopoB
HBOJIIOILIUH U UX TIepeueHb
(MyTalMOHHBIH MporLecce, U301s-
U, IOMYJIAIUOHHBIE BOJIHBI,
€CTEeCTBEHHBII 0TOOp, ped
reHoB). CuHTeTHYeCcKast TeOpHst
9BOJIIOLIUY U €€ OCHOBHOE
cozepkaHne

OmnpenenstoT noHsATHE «(HaKTOPHI
IBOJIIOLIUIY, XapaKTEPU3YIOT
OTJIeNbHbIE (PaKTOPHI BOJIIOLIUHU B
COOTBETCTBUM C MPEACTABICHUIMHU
CHUHTETHUYECKOM TEOPHH IBOJIOIHIH,
IPOBOJAT CPABHUTENIBbHBINA aHATTU3
(aKkTOPOB HBOJIOIUH B TEOPUAX
Jlamapka, JlapBuHA U CHHTETUYECKON
TEOPHH IBOIIOIIH

Tewma 1.9. EctecTBenHbIit 0TOOD —
TJIaBHAs JBUKYIIAs CUJia
sBosonvH (1 u)

Ornpenenenne eCTECTBEHHOTO
otbopa, ero Gpopmbl U UX
xapaktepucTtuka. [Ipeanocsiiku
€CTECTBEHHOI0 0TOOpa

OnpenensroT NOHATHE
«ECTECTBEHHBIN 0TOOP», BBIACISAIOT
(hopMBI €cTeCTBEHHOT0 0TOOpa U
JaI0T UX XapaKTEPUCTHKY,
XapaKkTepU3yIT OOPHOY 3a
CYLIECTBOBaHHE KaK MPEIIOCHUIKY
€CTeCTBEHHOI0 0TOO0pa




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

Tema 1.10. Aganranus
OpraHu3Ma K yCJIOBHSIM OOUTaHHS
KaK pe3yJbTaT IeUCTBUS
ecTecTBeHHOro otoopa (1 1)

Onpenenenue aganTanyu.
Knaccudukanus aganranuii 1 ux
xapakrepucTtuka. OTHOCH-
TEJIbHBIN XapakTep aganTaluu

OrnpenensdroT NOHATHE «aJanTalus,
3HAKOMSITCS C KJIacCUpUKaueit
aJanTalnui, XapaKkTepu3yoT
pa3IUyYHbIE aJalTallMi C TOUKH
3pPEHUS UX OTHOCUTEIBHOU
1eJ1ec000pa3HOCTH, IPUBOIST
MIPUMEPHI PA3TUYHBIX afanTarui

Tema 1.11.
BunooOpa3oBanne Kak pe3yinbTar
sBosronuu (1 )

Croco0Obl 1 MEXaHU3MBI
BHUI000pa30BaHUS

OrnpeaensoT NOHITHE
«BHUJI000PA30BAHKEY, 3HAKOMSITCS C
(dhopmamu, ciocobaMu U Mexa-
HU3MaMH BHJI000Pa30BaHUS, JAFOT
XapaKTEPUCTUKY (GOPM U CIIOcOO0B
BU1000pa30BaHUs

Tema 1.12. Coxpanenue
MHOT000pa3us BUJ0B KaK OCHOBA
YCTOHYMBOTO pa3BUTHUs Oroche-

poi(1 1)

Omnpenenenue 6nopazHooOpasus
Y €ro 3Ha4YCHHUE JIJIsl yCTOHYNBOTO
pa3BUTHs OHOChHEPHI.
Hanpasnenus u nytu
IBOJIIOIMOHHOTO TIpoIiecca

3HAKOMATCA C HaMpPaBICHUSIMU
ABOJIIOIUH U JIAIOT UX
XapaKTEPUCTHKY, OMPEICIISIOT
HEOOXOIMMOCTh COXPaHCHUS
OuopazHooOpa3us

Tema 1.13.
JlokazarenbcTBa IBOJIOIUT
opranuueckoro mupa (1 u)

Knaccudukanus,
XapaKTEpUCTUKA U IIPUMEPBHL
JI0Ka3aTeNIbCTB BOIIOLMOHHOIO
mporecca

[TOBTOPSIOT MOHATHS «IBOJIIOIUS,
«pe3yNbTaT IBOJIIOLIUNY,
KJIACCU(PUIUPYIOT 10Ka3aTeIbCTBA
3BOJIIOLIMOHHOTO TIpoliecca,
XapaKTEepU3yIOT pa3In4HbIe
JI0Ka3aTeNIbCTBA U IPUBOJAT
IPUMEpPHI JOKa3aTEIbCTB

Tewma 1.14. Pa3zButne npencrasie-
HUH O MMPOUCXOXKIACHUH KU3HU HA
3emie (1 1)

PazBuTue npenacraBienuii o
MIPOUCX 0K JACHUH JKU3HHU.
['mnoTessl 0 TPOUCX0XKICHUH
*u3HU. OnbITel Peau,
Cnananuanu u [lacrepa

3HAKOMSATCSA C CYUIECTBYIOIIUMU
B3TJISIIaMH Ha TIPOMCXOXKICHHUE
KHU3HH, OTIBITAMH, JIOKa3bIBAIOLIMMHU
HEBO3MO>KHOCTb abHUOreHesa B COBpe-
MEHHBIX YCIOBUSX

Tema 1.15. CoBpemeHHBIE
IIPEJICTaBICHNs O BOSHUKHOBEHUH
#u3Hu (1 9)

CoBpeMeHHbIE NPEACTABIEHUS O
MIPOUCXOXKACHUH KU3HU. Teopust
Onapuna—XodnaeitHa.
VYcnoxxHeHre OpraHu3MoB B
MIPOIECCE IBOTIOIMH

3HAKOMSATCS C COBPEMEHHBIMU
B3IUIIaMH HA IIPOUCXOXKACHUE
KU3HU, XapaKTEPU3YIOT JTallbl
OMOXHMMHUYECKOH IBOJIIOLIUH U PaHHEH
OMOJIOTNYECKOI SBOTIOLIUU

Tema 1.16.
Pa3Butne xxu3nu Ha 3emie (2 1)

[leproau3zanus IBOJIOLNN.
XapakTeprucTUKa OpraHuueCcKoro
MHpa B pa3jINyHbIe 3pbl U
MIePUOIbI

3HaKOMSATCS C T€OXPOHOIOTUYECKOM
IIKaJION, 30HAMH, 3paMU U
MIEPUOJIaMH, XapaKTePU3YIOT
OpPTraHWYECKU MUP B Pa3INYHBIE IPBI
" I€pUOabl. BEISBIAIOT OCHOBHBIC
apoMop(o3bI

Tema 1.17.
['MnoTe3bl MPOUCXOKIACHUS
yenoseka (1 u)

CyuiecTByolMe TUIOTE3BI
MIPOUCXOXKICHHUSI YEIOBEKa

OrnpeaensroT NOHITHE
«aHTPOIIOTEHE3» U 3HAKOMSITCS C
CYIIECTBYIOIIUMHA THIIOTE3aMHU
TIPOUCXOXKICHHSI YeIOBEKa

Tema 1.18. ITonoxkeHue yeaoBeka
B CUCTEMeE KUBOTHOTO Mupa (1 u)

ITonoxeHue yenoBeka B CUCTEME
opranunyeckoro mupa. [Ipusznaku
YEJIOBEKa KaK MPEICTaBUTEIIS
Pa3JIMYHBIX CUCTEMATHYECKUX

XapakTepu3yroT MECTO YEJIOBEKA B
KUBOU NMPUPOJE, BBISBISIOT YEPThHI
CXOZCTBA C IIPEICTaBUTEISIMH
JPYTHX TAKCOHOB, a TAKKE




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

kaTeropuii. OTIMYUTETBHBIE
0COOEHHOCTH B2 YenoBek
pa3yMHbII

OTJINYHUTEILHBIE 0COOEHHOCTH
YCJI0BCKa

Tema 1.19. DBororus 4yeaoBeka
(19

Craguu u 3Tansl HBOJIIOLUN
YelioBeKa U UX XapaKTepPUCTHKA.
@DaxTophl aHTPOIIOTEeHE3a

OnuChIBAIOT CTa UM BOIIOLUH
YeJI0BEeKa U XapaKTePU3YIOT 3TaIbI
aHTponoreHesa. Beiienstor u
XapaKTepu3yIoT (HhakTOpHI
aHTPOTIOTreHe3a

Tewma 1.20.
Yenoseueckue pacsi (1 1)

Onpenenenue pac.
[Ipoucxoxaenue pac.
XapaktepucTrka 00JbIINX pac.
BugoBoe equHCTBO YeIOBEYCCTBA

3HAKOMATCA ¢ MEXAaHU3MOM
pacooOpa3oBaHMs U €AUHCTBOM
IIPOUCXOXKACHUS Pac U Ha 3TON
OCHOBE JIeJIal0T BBIBOJ| O BUJI0BOM
€IMHCTBE YEJIOBEYECTBA U
IpUCIOCOOUTENEHOM 3HAaUEHU U
PacoOBBIX NIPU3HAKOB

Pa3nen 2. dxocucrema (12 u)

Tewma 2.1. Opranusm u cpena.
Oxosorunueckue daktopsr (1 1)

DKoyorus Kak HayKa. HpCI[MCT n
3aJa4M 3KOJIOI'nu. OnpeneneHHe
SKOJIOTHYCCKHX (1)aKTOp0B n ux
KJ'IaCCI/I(bI/IKaI_II/IH. OCHOBHEBIE
3aKOHOMCPHOCTH BJIMAHUWA
SKOJIOTHYCCKHX (1)aKTOpOB Ha
OpraHusm

OnpenensitoT MOHATUS
«QKOCHCTEMAY, «IKOJIOTHICCKUHN
¢bakropy». Kinaccupuuupyror u
XapaKTEPU3YIOT IKOJIOTUIECKUE
(dakTopbl. 3HAKOMSITCS C MTOHITUIMHU
«IIpeJIeIIbl BEIHOCIIMBOCTHY,
«30HAONITUMYMAY, «OTPAHUYHBAIO-
mui paxTop»

Tewma 2.2. Abuotuueckue Gakro-
psI cpenbl (1 1)

3HaueHue adMOTHYECKUX
(hakToOpoB I OpraHu3Ma.
[Ipucnocobaenns opranuszma K
pa3NUYHBIM A0MOTHYECKUM
(bakropam

Bh1ensior u XxapakTepusyoT
abuotnueckue (HhakTopsl,
OTpEeAEIAIOT afaNTalluu Pa3InYHbIX
OpPraHU3MOB K a0MOTUYECKUM
(akTopam cpe/ibl, MPUBOJIAT
IpUMEpBI aJanTanuil K
WHTEHCUBHOCTH JICHCTBHS
Pa3IUYHbBIX A0MOTHYECKUX (PAKTOPOB

Tema 2.3. buotnueckue hakTopsl
cpensr (1 4)

Knaccudukanus MexBUIOBBIX
OTHOIIIEHUH. 3HAUYCHUE
OonoTudyeckux (HakToOpoB IS
opranusma. [Ipucrnocobnenus
OpPTaHU3MOB K Pa3IUIHBIM
OMOTHYECKUM (paKTOpam

3HaKOMATCS ¢ MHOTOOOpaszuem
MEXBUOBBIX OTHOILIEHHH B
IIPUPOJIE, XapAKTEPU3YIOT
MEXBUOBbIE OTHOILIEHUS U
MIPUBOASAT IPUMEPBI Pa3IUYHBIX
MEXBUJIOBBIX OTHOIIECHHM

Tema 2.4. CTpyKTypa 9KOCUCTEM
(1)

Bunosas u npocTpaHCTBEHHAs
CTPYKTYpPBI d3KOCHCTEMBI. Poib
OTJIEJIbHBIX KOMIIOHEHTOB
JKOCHUCTEMBI

XapakTepusyroT CTPYKTYpPY
9KOCUCTEMBI U OIPENIEISIOT

(YHKIIMOHATIBHYIO POJIb KaX10T0
KOMITOHEHTa

Tewma 2.5. ITumiessie cBs3H.
KpyroBopor BemecTs 1 MoToK
SHEPrUUu B IKOCHCTEMAX

(1)

[InmieBsie CBSA3M, KPYrOBOPOT
BELIECTB U MIPEBPALEHUE SHEPTUN
B DKOCUCTEMAX. JKOJIOTMUECKUE
MUPAMUIBI

OnpenensitoT MOHATHUS «ITHUILEBast
LEMbY, «IHUILIEBas CETh» U
«Tpo(UYecKUil ypOBEHBY, IPUBOJAT
MIPUMEPBI OPraHU3MOB, PACIIOJIOKEH-
HBIX Ha Pa3HbIX TPOPHUECKUX




Tema

Conep:xkanue

Bujabl gesTeIbHOCTH Yyamuxcs

YPOBHSIX, KJIIaCCUUIUPYIOT U
XapaKTepU3YIOT MUILEBbIC LIETIH,

(hopMyIHPYIOT TIPABUIIO
3KOJIOTUYECKOUW MUPaMU/IbI

Tema 2.6. [Tpuanabl
YCTOMYMBOCTU U CMEHBI YKOCH-
creM (1/2 4)

[IpyrynHBl YCTOMYUBOCTH U
CMEHBI DKOCUCTEM

OHpeI[CJ'IHIOT IMOHATHC KCYKLICCCU,
BBIACHAIOT IIPUYHHBI U O6H_II/Ie
3aKOHOMCPHOCTH CMCHBI 3KOCUCTEM

Tema 2.7. BiusHue yeaoBeka Ha
skocuctemsl (1/2 )

Biusaue yenoseka Ha
OKOCHCTCMBI. Al"pOI_IeHO?)BI —
HNCKYCCTBCHHBIC COO6H.[CCTB3,
CO31aBacMbIC U MMOAACPKNBACMBIC
YCJIIOBCKOM

3HAKOMSATCS C IKOJIOTUYECKUMU
HapYIICHUSIMHU, XapaKTePU3YIOT
arporeHo3bl 1 0COOEHHOCTH UX
CYLIIECTBOBaHMS

Tema 2.8. buocdepa —
riobanbHas skocuctema (1/2 )

Omnpenenenne 6uocheps! u ee
rpanuiel. COCTaB ¥ CTPYKTypa
ouocdepsl. Yuenne B. U.
Bepnajckoro o 6uocdepe

OmnpenenstoT noHsTHE «OHOChEpay,
BBIICHSIFOT COCTaB, CTPYKTYpPY U
rpaHuIb Onocdepsl, a Takke
3aKOHOMEPHOCTH PaCIpeeIICHUs
JKUBOTO BEIIECTBA B Onocdepe

Tema 2.9. Ponb KUBBIX OpraHus-

Ponb kuBbIxX OpraHnu3mMoB B

XapakTepusyrT poJIb JKUBOTO

MoB B 6rocdepe (1/2 1) buocdepe. buomacca 3emmu u BenlecTsa B 6uocepe, 3HaAKOMATCA C
3aKOHOMEPHOCTH €C KPYTOBOPOTOM Pa3JIMYHbIX BEIIECTB
pacCHpe/C/ICHIA Ha TITTAHCTC. B Guocepe, OnpeaeIaioT HOHATHE
Kpyrosopor BemecTs B «Hoochepar
6uocdepe. DBomonus 6nochepsl
U ee TpeBpalleHue B Hoochepy

Tema 2.10. Biusinue yenoBeka Ha 6uocdepy. | XapakTepusyroT BIMAHUE YENOBEKA

buocdepa u yenosek (1/2 u)

TlociencTBus nesITEILHOCTH
YeJoBeKa AJi1 OKpYyKarolen
Cpenbl

Ha 6uocgepy, NPUBOAAT IPUMEPDI
HPSIMOTO U KOCBEHHOT'O BIUSIHUSA
yeJoBeka Ha onocdepy

Tema 2.11. OcHOBHEBIE
9KOJIOTHYECKHE MPOOIEMbI
coBpeMeHHocTH (1/2 1)

['moGanbHBIE SKOTOTUYECKHE
MPOOJIEMBI ¥ UX TIPUIHHEI.
[IpaBuna noBeneHus B
MPUPOIHON cpene

3HAKOMSATCS ¢ OCHOBHBIMU
9KOJIOTMYECKUMHU ITpobiieMamu,
CTOSAILUMHU TEPE]] YETOBEYECTBOM

Tema 2.12. [lyTH perienust 3Koio-
rudeckux npooiuem (1/2 u)

[TyTu pemieHus IKOIOTHYECKUX
npobseM. OxpaHa MpuUpoIbI 1
parroHaTFHOE MCIIOJIb30BAHHE
IIPUPOJHBIX PECYPCOB

OnpenenstoT MOHATHE KyCTONYHNBOE
pa3BHUTHEY», HAMEYAIOT BO3MOXKHBIC
IIYTHU PCHICHUSA DKOJIOTHYCCKUX
npobiem




IPUMEPHBINA CIIMCOK TEM JJISI MPOEKTHBIX U UCCJIEJOBATEJBCKHX
PABOT.
10, 11 KJIACCBI

1. BriOepute BakHOE COOBITHE B UCTOPUU OMOJIOTHH, TOJOBIIMHA KOTOPOTO OTMEUYAETCS B 3TOM WU
cienymoieM roay. Paspaboraiite mporpaMmmy KOHKypca WM BUKTOPUHBI, TOCBSIILIEHHOM 3TOMY COOBITHIO.

2. IloarotoBbTe Mpe3eHTAIMIO U AOKIa]1 Ha TeMy «CoBpeMeHHOe HaydyHOe 000pyI0OBaHKE U €T0 POJIb B
pelIeHnr OMOJIOTHYECKHX 3aau».

3. HccnenoBarenbckas pabora «M3ydeHue mporecca ocMoca B PaCTUTENBHBIX KIeTKax». MccnemyiTe
BJIMSTHUE TUIIEP- U TUIIOTOHUYECKUX PACTBOPOB HA MEMOpaHy KIIETKU.

4. Onenure coaepxanue OENKOB, )KUPOB U YITIEBOJOB B IPOAYKTaX MUTAHU 1O dTHKeTKaMm. CocTaBbTe
MOJIHOLICHHBIN PallMOH MUTAaHUS C YUETOM SHEPreTudeckoro OanaHca.

5. OpraHu3yiTe HCCIEJOBAaHUE MUKPOOPIaHM3MOB B TNPOAYKTaX IHUTAaHUSA: KBAIlEHOM Kamycre,
KHCJIOMOJIOYHBIX MPOJIYKTaX, YalHOM Ipubde, ApoxKEeBOM TecTe U JIp.

6. Kak ocobeHHOCTH MeTa0oiM3Ma >KHMBBIX OpPraHU3MOB HCIOJNB3YIOTCS B CEIBCKOM XO3SHCTBE,
MeAMIIMHE, MUKpoOUoioruu, ouotexnonorun? Haliaute nundopManuio B OMOJIHUTEIbHBIX HCTOYHUKAX (B
auteparype, B IHTepHeTe).

7. Uro Takoe akcenepanus? s oTBeTa Ha 3TOT BONPOC UCMOIB3YHTE NOMOIHUTEIBHYIO JIUTEPATYPY,
pecypcebl MHTepHeTa.

8. Hcropusi cenekuuu OT APEBHOCTH 0 HAIIMX AHEH. Mcmonb3yiTe NOMONMHUTENBHYIO JIUTEPATYPy H
pecypcbl HTepHeTa.

9. HacnenctBeHHble aHOMAaIUM 4YelOBeKa, OOYCIOBJIEHHble MyTanusmu. [lpuumHBI pocTa uMcia
HACJIEICTBEHHBIX aHOMAJIUH.

10. IlpoBeauTte uccleOBaHHE U BBISICHUTE, KaKue BUbl )KUBOTHBIX U PACTCHHI B Ballleld MECTHOCTH
ABIIAIOTCA SHAEMHUKAMHU, a Kakue — KocMonoiauTamu. [loaroroBeTe oT4eT 0 NpoaesaHHON padoTe.

11. CoOepute uHPOpPMALMIO O >XUBOTHBIX C MPEAOCTEpEraroniel OKpacKod B Balleil MECTHOCTH.
Crnenaiite nHOOPMAIIMOHHBIN CTEH]T ITPO STUX KUBOTHBIX.

12. M3yueHue TUIoTe3 MPOUCXOXKICHUS YEJIOBEKa, BO3HUKIIUX B PA3IMYHBbIE UCTOPUUYECKHE TMEPUOJIBI.
CocraBbTe 10KIa1 WIK CAENIaliTe CTEH]] Ha 3Ty TEMY.

13. OueHuTe OCHOBHBIE SKOJIOTHUECKHUE HapyllIeHus B BaiieM peruone. MHdopmaiuio no pesynbraram
OLICHKH MPEACTAaBbTE HA CaliTe LIKOJIbI MM IPEUI0KUTE /I MyOIMKallMy B MECTHOM rasere.

» TPaHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENbHBIX 33]1a4 U CPEJCTB UX JOCTHIKEHUS;

HPAaBCTBCHHbLIC HCHHOCTU:

s CIIOCOOHOCTH AHAJIM3UPOBATh U OLUCHUBATDL IMMOCICACTBUA ACATCIBHOCTH YCJIOBEKA B IIPUPOAC,
] q)OpMI/IpOBaHI/Ie Y66)KI[6HHOCTI/I B H6‘06XOI[I/IMOCTI/I CO6J'IIO,I[6HI/I$[ OTUYCCKUX HOPM U 3KOJOTHYCCKUX
Tpe6OBaHHI>'I IIpU NMMPOBEACHNUN OMOJIOTHYECKUX HCCHeHOBaHHﬁ;

KOMMYHHKATHBHDBIC ICHHOCTH:

» BJIQJICHUE A3BIKOBBIMHU CPEJICTBAMU — YMEHHUE SICHO, JIOTMYHO M TOYHO U3JIaraTh CBOIO TOYKY 3pEHMS,
MCIIOJIb30BAaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

» YMEHHE MpPOAYKTHUBHO OOIIAThCS W B3aMMOJEHCTBOBATH B IPOIECCE COBMECTHOM JIEATENbHOCTH,
YUUTBIBAaTh NMO3ULIMU APYTOTo, 3P PEeKTUBHO pa3zpemaTs KOHQIUKTHI.



