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INOACHUTEJIBHASA 3AIIMCKA

MonenbpHasi CHHXpOHM3UpPOBAaHHAsS MporpaMMa 0a30BOTO U YriyOJIEHHOTO M3ydeHHUs MpeaMeTra
«buonorusi» B 10-11 kiacce cocraBieHa Ha OCHOBE paboueld MIPOrpamMMbl CPEIHETO OOIIEeTro
oOpa3oBanus 1o Ouosoruu (0a30BEI YPOBEHB), COCTaBICHHONW Ha OCHOBe (DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccmiickort ®@enepanumn», TpeboBaHuil K pe3yiabTaTam
OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHON MPOTrpaMMbl CpeiHero o0Iiero oopa3oBaHus, PEACTaBICHHBIX B
@denepalibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTE CpelHero odiiero oodpazoBaHus, ¢
yuérom «KoHmenuuu mnpenogaBanus ydeOHoOro mpenmera «buonorus» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit denepannu, pealn3yomux 0CHOBHbIE 0011e00pa3oBaTeibHble MPOTrpaMMbl
Y OCHOBHBIX ITOJIOKeHUH [IpuMepHON MporpaMMbl BOCIIUTAHUS.

OcHOBY IOAXOJI0B K pa3pabOTKe MOJICILHON CHHXPOHU3UPOBAHHOW pabouei mporpammbel COO
no OMOJIOTHH, K ONpEeNCHHIO 00IIel cTpaTeruu o0y4eHHs, BOCIUTAHUS U PA3BUTUS O0YYaIOUIUXCS
cpenctBamu ydeOHoro mpeamera «buonorus» mns 10-11 kmacca Ha 6a30BOM/yriyOJ€HHOM YpOBHE
cocTaBWiIM KoHLentyaibHble nojoxeHuss @PI'OC COO o B3auMo00yCIOBIEHHOCTH LENEH, COJIep/KaHus,
pe3ynbTaToB 00y4YeHHs 1 TPeOOBAaHUMN K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

B coorBercTBMM ¢ JaHHBIMH TIOJIOKCHUSMH MOJICIbHAS CHHXPOHHU3HPOBAHHAs padodas
nporpamma COQ ycranaBiuBaeT o0s3aTeNbHOE (MHBAPHAHTHOE) MPEAMETHOE COJIEpIKAHUE, OMPEIesieT
KOJIMYECTBEHHBIC M KAYECTBEHHBIC €r0 XapaKTePUCTHKU Ha KaXJIOM JTane H3YYCHHs IpeaMeTa,
MPEeyCMATPUBACT TPHHIIMIBI CTPYKTYPUPOBAHUS COACPKAHMS, JAaET TMPUMEPHOE pacIpeeiICHHe
y4eOHBIX 4YacOB II0 TEMAaTUYCCKHM pa3jeiiaM, PEKOMEHAYET IPUMEPHYIO IOCISI0BATEIbHOCTD
W3YYCHHS OTACIBHBIX TEM Kypca C YIETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKA
y4eOHOro Impoliecca, BO3pacTHBIX ocobeHHocTed yuamuxcs 10-11 kmacca; naért MeTOAMYECKYIO
WHTEPIIPETAMIO TeJIed M3y4deHHs] TpeaMeTa Ha 0a30BOM/YriayOJEHHOM YpOBHE: COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpEIHEro OOIlIero o0O0pa3oBaHUsA, COACPIKATEIBHOW XapaKTEPHUCTUKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOH 00pa3oBaTEIbHON MPOTpaMMbl CPEIHETO OOIIero
oOpa3oBaHus  (IMYHOCTHBIX, METANpPEAMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJIOB Yy4eOHO-
MMO3HABATEIFHON JIEATEITPHOCTH YYCHHUKA 10 OCBOCHHUIO COJepKaHUs mpeamera. [1o BceM Ha3BaHHBIM
MO3UIUSAM B MPOrpamMMe COOJII0/IeHa MPEeMCTBEHHOCTh ¢ pabodell mporpaMmoil OCHOBHOTO OOIIIEro
obpazoBanus moouosnorn (s 5—9 kimaccoB 00pazoBaTEIBHBIX OpraHU3aINi, 0a30BbIi YPOBEHBD).

JlaHHas Tmporpamma SIBJISI€TCS OPUEHTHUPOM JJISi COCTaBJIE€HUs pabO4MX IpOrpamm, aBTOPbI
KOTOPBIX MOT'YT HNPCIJIOKUTH CBOM noaxoJa K CTPYKTYPUPOBAHUIO W IOCICAOBATCIIBHOCTHU H3YUYCHUS
y4yeOHOro marepuana, a TakXke CBOE BHJEHHE OTHOCHTEIBHO BO3MOXKHOCTH BBIOOpa BapuUaTHBHOMN
COCTaBJISIOUICH coJepKaHusl MpeaMeTa JOMOJHUTENBHO K 00s13aTeNbHON (MHBapUaHTHOW) 4acTU €ro
COJIEPKaHUS.

KypcuBom B Tekcre mporpammbl BbIIeNeHBl dieMeHThl Llemu u 3amaum, IlpeamerHbIx
pesynabraroB u CojepxaHus ydyeOHOTO Marepuana, KOTOpble NPEACTaBICHbI JUIsl M3Y4YeHHs Ha
yriay0inE€HHOM YpOBHE.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITPEIMETA «BUOJIOT USI»

VYuebubiit mpeamer «buonorus» B cpeqHeM o0meM oOpa3oBaHUM 3aHHMMaeT BakHoe mecTo. OH
obecrieunBaeT (HOPMUPOBAHKE Y O0YUAIOMINXCS MPECTABICHUN O HAYYHON KapTHHE MUpPA; PaCIIUPIET U
0000111aeT 3HaHUS O KUBOW MpHpPOJE, €€ OTIUYUTENIbHBIX MPHU3HAKaX — YPOBHEBOM OpraHu3aluu U
OBOJNIIOIMK;, CO3MA€T YCIOBHS JUIS: MO3HAHUA  3aKOHOB JKMBOM  TIPUPOABI,  ¢opmuposanus
(GYHKLIMOHAIBHON TI'PaMOTHOCTH, HABbIKOG 3JJ0POBOTO M 0€30MacHOro o0pasa )KU3HM, SKOJIOTHYECKOTO
MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K YXUBOW MPUPOJIE M YETIOBEKY.

Bonbioe 3HaueHne yueOHbI npeamer «broiaorus» uMeeT Takke Ui pelleHus] BOCIIUTAaTeTbHbIX
¥ Ppa3BUBAIOIIMX 33Jad CPEAHETr0 OO0IIero oO0pa3oBaHWsA, CONHMAIM3AIMU oOydaromuxcs. M3ydenne
Ouonornu Ha  0a30BOM/YrimyONEHHOM ypPOBHAX oOecreyuBaeT YCJIOBUS [uid  (hOPMUPOBAHUSA
UHTEJJICKTYadIbHbIX, KOMMYHUKAIIMOHHBIX W HMH(OPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYIbTYpHI,
CHOCOOCTBYET MHTErpallii OMOJIOTHYECKUX 3HAHUH C MPEICTaBICHUSAMH U3 APYTUX y4eOHBIX MPEAMETOB,
B YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOXKEHHUS O MpeAHA3HAYEHUU Yy4eOHOTO
npeamera «bHONOTHA» COCTAaBUIM OCHOBY JIJISI ONPEEIICHUS TOAXO0I0B K OTOOPY U CTPYKTYPHPOBAHUIO
€ro CoJIepXKaHus, PEICTABICHHOTOB JAHHOH MporpamMmme.

Otb6op comepkanmsi ydyeOHOro mpenmera «buwonorus»  OCymIECTBIEH C  TMO3HIHHA



KYJIBTYPOCOOOPA3HOTO TOJIX0/Ia, B COOTBETCTBUU C KOTOPHIM O0YyYaroIuecs: JOJMKHBI OCBOUTH 3HAHUS U
yYMEHHMsI, 3HauuMble [UIsi (OpMHUPOBaHUS OOIIEH KyJIbTYphl, OMpENENAIONINe aJeKBATHOE TMOBEIECHUE
YeJIOBEKa B OKPY’KaIOIIEH MPUPOJIHON cpelie, BOCTPEOOBAHHbBIE B TOBCEAHEBHOM KU3HU U MPAKTUUYECKON
nesitenbHOCTH. Ocoboe MecTO B 3TOM cucTeMe 3HAaHUM 3aHUMAIOT DJIEMEHTBl COJEp)KaHUs, KOTOpbIe
CIIy’)KaT OCHOBOHW i (hOpMHpOBAHUS TPEICTABICHUN O COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHE
MUpPa M I[ICHHOCTHBIX OpHUEHTAIMSIX JUYHOCTH, CHOCOOCTBYIOIIMX TIyMaHHU3AIMH OWOJIOTUYECKOTO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUsl y4eOHOro marepuana B MporpaMMme OCYIIECTBIECHO C Y4YETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYHUTEIHHBIX OCOOCHHOCTSX KMBOW NPHUPOJIBI, O €€ YPOBHEBOM
OpraHM3aIH U IBOJIOLKU. B COOTBETCTBUU C 3TUM B CTPYKTYpE y4eOHOTr0 MpeaMeTa

«buosorusi» BBIJIEIEHBI CIEAYIOIINE COAEpKaTenbHble JIUHUM: «buonorus kak Hayka. MeToJibl
HayyHoro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak Ouosioruyeckas
cucrema», «CucrtemMa ¥ MHOT0OOpa3ne OPraHuIeCcCKOro MHUPay, «IBOJIIOIUS KUBOU MPUPOIIBI,

«9KOCHCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Yueonvui npeomem «buonocus» Ha yenyOieHHOM YpOBHe HA CMYNeHu cpedHe2o 00ue2o
obpazosanus 3asepuiaem OUOIOSUYECKOe 00pa308anue 8 WKole U OPUeHMUPOBAH HA pacuiupenue u
yenyonenue 3HaHUull 00YYaAWUXCa O HCUBOU NPUPOOe, OCHOBAX MONEKYIAPHOU U KIeMmOYHOU OU0I02Ul,
ambpuonocuu U OUoNO2UU PA38UMUS, 2eHEeMUKU, CeleKyuu, OUOMEXHON02Ul, I80JIOYUOHHO20 VUEeHUs U
9KONI02UU.

Uzyuenue yuebnoco npeomema «buonocus» Ha yenyOneHHOM YpoeHe OpUEHMUPOBAHO HA
NO020MOBKY 00y4arOWuUxcs K Nocieoyrouemy noIAY4eHUuio Ouoi0cuuecKkoeo o0pazosauus 6 8y3ax U
opeanuzayuax cpeoHe2o npogeccuonanrbHo2o obpazosanusn. OCHOBY e20 cooepicanus cocmasgisem
cucmema OUONO2UYECKUX 3HAHUU, NOJYYEHHBbIX NpU UVUEHUU OO0YYAIOWUMUCA COOMBEMCMEYIOUUX
cucmemamuyeckux paszoenog ouonocuu 6 octosnou wkone. B 10-11 knacce smu 3nanus nonyuarom
pazsumue. Tak, pacwupenvl u yenyOieHvl OUONOSUYECKUe 3HAHUSA O PACMEHUSX, HCUBOMHDIX, 2pubax,
bakmepusx, op2aHuzme 4en08eKd, OOWUX 3AKOHOMEPHOCMAX MHCU3HU, OONOJIHUMENbHO BKIIOYEHbl
buonocudeckue ceedeHus NPUKIAOHO20 U NOUCKOBO20 XAPAKmepd, KOmopbvle MONMCHO UCNONIb308AMb KAK
opueHmupel 071 nociredyrowe2o 8vlbopa npogeccuu. Bozmoocna makowce unmezpayus 6uono2u4ecKux
3HAHULL ¢ COOMBEMCMBYIOWUMU ZHAHUAMU, NOYYEHHbIMU 00VUAIOWUMUCS NPU U3VYEHUU UIUKU, XUMUL,
eeozpauu u mamemamuxu.

Ctpyktypa mporpamMmbl ydeOHoro mpenmera «buonorus» 06a30BOro/yriy0i€HHOTO YPOBHSA
OTpa)KaeT CUCTEMHO-YPOBHEBBI M JBOJIOIHOHHBIN TOAXOAbI K U3y4eHHUI0 Ouosoruu. CoriacHO WM,
M3Yy4yaloTCsd CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEepHblE [JIsl JKMBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3ali, OBOJIOIMH OpPraHUYECKOTO MHpa Ha  3eMjie, COXpaHEHUss OHOJIOTMYECKOTO
pazHooOpazust mnaHeThl. Tak, B 10-11 kmacce u3y4arOTCS OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOMN
OMOJIOTHH, AMOPHUOJOTUM ¥ OMOJOTUU  Pa3BUTHSA, TEHETUKH U CEJCKIHMH, OMOTEXHOJIOTHH U
CUHTETHUYECKOIN OMOJIOTHH; aKTYaTM3UPYIOTCS 3HAHUS 00YJaroImuXcsl o O0TaHMKE, 300JI0THH, aHATOMUH,
¢buznonoruy 4enoBekxa.

Yuebuwiii npeomem «buonocusy npusean obecneuums oceoenue 00YyUaUUMUCT OUOIOUYECKUX
meopuil U 3aKOHO08, UOell, NPUHYUNOS U NPABU, NEHCAUUX 8 OCHOBE COBPEMEHHOU eCMeCE8eHHO-HAYYHOU
KapMuHvl MUpa; 3HAHULL O CMPOEHUU, MHO2000pa3uu U 0COOEHHOCMAX KIemKU, Op2aHu3mMd, NOnYIAyul,
buoyenosza, sKkocucmemvl; 0 GblOAIOWUXCA HAVUHBIX OOCMUNCEHUAX, COBPEMEHHBIX UCCIe008AHUAX 6
buono2uu, NPUKIAOHLIX ACNeKmax OUoNo2UYecKux 3Hanul. /[ns passumus U No00epi’caHus unmepecd
obyyalowuxcsa K Ouono2uu Hapaoy €O 3HAYUMENbHbIM O00BEMOM Meopemuieckoeo mamepuania 8
CO0epHCanHUU YHEeOHO20 NpeoMema

«buonozusy npedycmompeno 3HaKOMCMEo ¢ Ucmopuel CmaHoIeHUsl U pa3eumus motl Uiy UHOU
obnacmu 6uonocuU, BKIAOOM OMEYEeCMBEHHbIX U 3apPYOeHCHbIX YUEHbIX 6 peuleHue BaANCHeuUxX
OUOI02ULECKUX U IKOLOUYECKUX NPODTIEM.

HEJIN U 3AJAYA U3YYEHUSA YYEBHOI'O ITIPEIMETA «BUOJIOT USI»

Henap wu3ydeHusi yuyedHoro mpeamera «buosorus»— oBnageHre OOYYAIOUIUMUCS 3HAHUSIMHU O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHW3aIli >KUBBIX CHCTEM PA3HOTO paHra W MPUOOpEeTeHHE YMEHUH
UCTIONIB30BaTh ATH 3HAHMS: IS TPAMOTHBIX JIEHCTBHH B OTHONICHWHM OOBEKTOB >KMBOH TMPHPOIBI U
pelIeHUs]  pasNUYHBIX  JKU3HEHHBIX  INpoONeM; 6 gpopmuposanuu  uxmepeca K onpeoenéHHol
obnacmu npogheccuoOHanIbHOU  OesIMeNbHOCMU, C8A3AHHOU ¢ Ouonocueli, Uil K 6bl00py Y4eOHO2O0



3a6e0eHus 015 NPOOOIIHCEHUSL OUOIO2UYECKO20 00PA308AHUS.

JlocTmkeHne T1enu u3ydeHus ydeOHoro mpeamera «buosorusi» oOecneunBaeTcs —peHICHUEM

CIICAYIOIINX 3a/1a4 Hd OA30M YPOBHE:

OCBOCHHE OOYYaIOIUMHCS CHCTEMbl 3HAHHA O OWOJIIOTUYECKUX TEOPHSIX, YUYCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBUiIax, CIyKalluX OCHOBOH /it (POPMUPOBAHUS MPEACTABICHHUIA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpA; O METOJaX HAYYHOTO IO3HaHUS; CTPOCHUU, MHOTOOOpa3uu H
OCOOCHHOCTSIX JKHMBBIX CHCTEM pA3HOTO YPOBHS OpraHW3allii; BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIICJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe Yy O00yUYaAIONIUXCS MO3HABATEILHBIX, HHTCIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
npoliecce aHallM3a JaHHBIX O MYTAX Pa3BUTHS B OMOJOTMU HAay4YHBIX B3MIAJOB, HICH M MOIXOMIOB K
W3YYCHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aIINY;

CTaHOBJICHUE y OOydYarommxcsi oOmiel KyjiabTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE yMEHHU
OOBSICHSTH U OIICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPa KUBOU PUPO]IbI HA OCHOBAHWU3HAHKIA U OTIBITA,
TIOJTYYCHHBIX TIPU U3yYCHUU OUOJIOTHH,

dbopMupoBaHHEe Yy OOYYAIOIIMXCS YMCHHH WUIIOCTPHPOBATh 3HAYCHHE OWOJIOTMYECKHX 3HAHWHA B
NPaKTUYECKON JICATEIBHOCTH 4YEJIOBEKa, Pa3BUTHU COBPEMECHHBIX MEIUIUHCKHX TEXHOJOTHH U
arpoOUOTEXHOJIOTHI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEJIOBEKOM JXHUBOW IMPHUPOJIbI, HEOOXOAUMOCTH
OCpEeIKHOTO OTHOILICHHUS K HEH, COOJIIOJICHHS 3TUYECKUX HOPM TPU IPOBEACHUU OMOJOTHMYECKHX
HCCJICIOBAHNIA;

OCO3HAHME [IEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBINICHHUS YPOBHS KOJOTHYECKON KYJIbTYpBI, JJIS
(hOopMUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHIA B MIOBCETHEBHOM KHM3HH IS OIICHKHIIOCIICICTBHI CBOCH
JeSITEIbHOCTH TI0 OTHOLICHHWIO K OKpPYKAaIoIIeW cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBaHHE H
cobmoieHne Mep podriIakTUKN 3a001eBaHUT.

Ha yenyonennom yposnue:

O3HAKOMAEHUE 0OYUAIOWUXCS C MEMOOAMU NOZHAHUSL HCUBOU NPUPOOBL: UCCIEO08AMENbCKUMU MEMOOAMU
ouonocuyeckux  Hayk  (MONEKYIAPHOU U KIeMmOuHOU  Ouono2uu,  dIMOpuonocuu u Ouoiocuu
Pazeumusi, 2eHemuKu U CeleKyul, OUOMEXHOIO2UU U CUHMEMUYECKOU OuoLocuu, NaieoHmoniocuu,
9KONIO2UL);  MEemOoOaMu  CAMOCMOAMENbHO20 — NPOGeOeHUsi  OUONO2UYECKUX  UCCIe008aHULl
nabopamopuu u 8 npupoode (HabarooeHue, usmeperue, IKCNePUMeHm, MoOeIUpo8aHue),

osénaoenue 06)/'{61}01/1414][/[1/10}1 YMEHUAMU. camocmosimeibHo Haxodumb, anaausuposeaniv u
ucnoJjib3o06aniob 61/l0]l02u’~l€CKy}0 qubOpMClI/;u}O,' NOAbL306AMbC  OUOIOCULECKOTU mepjwuHOJzoeueﬁ u
CMMBOJZL[KOZZ,' ycmaHaenaueanib C6513b Meofcdy paseumuem buono2uu u coyuailbHo-

IKOHOMUYECKUMU U IKOIOSULECKUMU NpoOIeMamu 4enogeuecmed,; OYeHUusams Nnocie0Cmsus ceoell
OesimeNlbHOCMU N0 OMHOWEHUIO K OKpYdcarowel npupooHou cpede, COOCMEEHHOM)Y 300p08bl0 U
300p0BbI0  OKpYHCAOWUXx atodell, 000CHO8bIBAMb U  COONI00aAMb  Mepbl npoghunakmuxu
UHQEeKYUOHHBIX — 3a00Ne6anHull, —Npasula  NoedeHus. 8 npupooeu obecneyeHuss Oe30nacHoCmu
COOCMBEHHOU  JHCUSHEOEAMENbHOCTIU 6 UPEe3BbIYAUHbIX CUMYAYUsx HPUPOOHO20 U MEXHOLEHHO20
xapakmepa, Xapaxkmepuzo8ams cO8PeMeHHble HaAYUHble OMKPbIMUs 8 0baacmu OUoI02UU;

pazeumue y 00yuarowuxcs UHMeLIeKmyaibHblX U MEOPUecKUX cnocooHocmell 8 npoyecce 3HaKOMCmed ¢
BbIOAIOWUMUCS OMKPLIMUAMU U COBPEMEHHBIMU UCCIEO008AHUAMU 6 OUONO2UU, PeulaembiMi  ero
npobnemamu, Memoooaocuell OUOLOUYECKO20 UCCIeO08AHUS, NPOBEOCHUsI IKCHEPUMEHMATbHBIX
Uccne008anull, peuwleHuss OUOI0UYeCKUX 3a0ay, MOOEIUPOBAHUs OUONOSUYECKUX O00bEKmMos U
npoyeccos;

socnumatrue y 00y4aroumuxcsi YeHHOCMHO20 OMHOWEHUSL K HCUBOLL NPUPOOe 8 YoM U K OMOeNbHbIM €€
obvekmam U AGNeHUAM, QOPMUPOBAHUE IKOJOSUYECKOU, 2eHeMmUYecKol epamMomHocmu, oodujell
KYIbmypbl NOBEOEHUs  NPUpooe;, UHMezpayuu ecmecmeenHO-HaAYYHbIX 3SHAHUU,

npuoopemerue 00YYAOUWUMUCI KOMIEMEHMHOCMU 8 PAYUOHATIbHOM NPUPOOONOIb308aHUlU (COONI00eHUe
npasuil nosedenuss 8 Npupooe, OXpamvl 8UO008, IKOCUCmeM, duocgepwvl), coxpaneHuu coOCMBEHHO20
300p08bsL U 300P0BbsL OKPYHCAIOWUX NH00ell (COOM00eHUss Mep NpouiaKkmuxu 3ab0nesanuil,
obecneueHue bezonacnocmu JHCUZHEOeAMENbHOCMU 8 YPE3BbIYALIHBIX CUMYAYUAX NPUPOOHO20 U
MEXHO2EHHO20 Xapakmepa) HA OCHOBe UCNOIb308AHUS OUONOSUYECKUX 3HAHULL U YMEHUll 8
NOBCEOHEBHOU IHCUSHU,

Cco30aHue YCi08Ull Ol OCO3HAHHO20 BbIOOPA OOVHAIOWUMUCT UHOUBUOYATILHOU 00pA308AMENbHOU
mpaexmopuu, cnocobcmsyrowel  nocieoyiouemy npogpheccUOHAIbHOMY —CAMOONpeoeneHur, 6



coomeemcmeuu ¢ undu@udyaﬂbemu UHmepecamu u I’ZOmp€6HOCm}lMM PpeCUOHA.

MECTO YYEBHOI'O ITIPEJIMETA «bHOJIOTI'US1»B YYEBHOM IIJIAHE

B cucreme cpemnero o6Omero oOpasoBanus «buonorus», w3ydaemas Ha 0a30BOM YpPOBHE,
IOpU3HAaHA O0s3aTeNbHBIM Y4eOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW objactu
«EctecTBeHHbIC HayKn». YUeOHBIM IJIAaHOM Ha e€ m3y4yeHue orBefeHo 70 yd4eOHBIX 4yacoB, mo 1 4acy B
Heneno B 10 kimacce. B TemMaTHueckoM IUTaHUPOBAaHMM yKa3aH pe3epB yuyeOHOro BpPEMEHH, KOTOPOE
pPEKOMEHyeTCsS JUIsl pealin3allii aBTOPCKHX TMOJXOJ0B IO HCIOJIb30BAHUIO Pa3HOOOpa3HBIX (GopM
OpraHu3aly yaeOHOTOo mpolecca.

YueOublii npeamer «buosorus» yriyOoJEHHOTO YPOBHS M3YYEHHUS BXOIUT B COCTaB IPEAMETHON
obmactn «EctecTBeHHBIe Haykm». Ero msydeHue mpeaycCMOTPEHO B KiaccaX €CTECTBEHHO-HAyYHOTO
npopwis,  HampuMep  XHMHYECKHX,  XHMHUKO-OMOJIOTHYECKUX U MEIUIIMHCKHX. B 3THX Kitaccax
U3y4eHHE JAaHHOTO MpeaAMeTa MPeayCMOTPEHO B 00bEMe yueOHOW Harpy3ku He MeHee 3 4 B Henento B 10-
1 1xmacce (o 105 4 B rox).

Otbop oOpraHm3alMoOHHBIX (OPM, METOJOB M CPEACTB OOYYEHHs OWOJIOTHH OCYIIECTBISETCS C
y4€TOM crieliu(UKU ero CoJIEpKaHMs U HAIIPABICHHOCTH Ha MPOIOJKEHHUE OMOJIOTHYECKOT0 00pa30BaHus
B OpPTaHU3AIMIX CPEIHEr0 MPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTENIbHBIM YCIIOBUEM NPU OOYYEHHH OHOJOTMHM Ha YriyOJIEHHOM YpPOBHE SIBIISICTCS! MIPOBEICHUE
7a00paTOpHBIX W MpakTH4eckux  pabor.  Taxke  ydacthe  OOYyYarOIIUXCS B BBITOJHEHHUU
NPOCKTHBIX M Y4EOHO-HCCIICIOBATEIILCKUX Pa0dOT, TEMAaTUKa KOTOPBIX ONpEICISCTCS Yy4YUTEJIeM  Ha
OCHOBE HWMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYPCOBU MECTHBIX MPHPOIHBIX YCIOBHIA.

B TematnueckoM muiaHMpOBaHUM TSI KAKJIOTO Kilacca Mpearnoaraercst pe3eps yueoHoro spemenu. Ha
0a30BOM YPOBHE €TI0 PEKOMEH/IYEeTCsl UCIIOIb30BATh /Ui MIOBTOPEHUS U 3aKpEIJICHUs MaTeprana, a TaKkxkKe
peduekcun. Ha yrmyOneHHOM ypoBHE JUIsl TPOBEAEHUST 00OOIIAOIINUX YPOKOB, 3aIIUTHl 00Yy4atOIIUMUCS
MIPOEKTHBIX U Y4€OHO-UCCIIEI0BATEILCKUX Pa0OT.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O IPEJIMETA «bBHOJIOTI'US»

CornacHo ®I'OC COO, ycranaBnuBarOTCsl TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHUS O0Yy4aroIIMMUCS
IpOorpaMM CpeAHEro odIIero o0pa3oBaHys: JUYHOCTHBIE, METAPEAMETHBIE U NPEIMETHBIE.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pE3yNbTaTOB OCBOECHHS INpeameTa «buonorus» BbIAEIEHBI CIEIYIOLINE
COCTaBJISIFOLINE: 0CO3HAHUEe 00YUHAIOIIMMHCS POCCUNCKON TPakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTA M CAMOOTIPEICNICHUIO; Haluyue MOmueayuu K 00y4eH1I0 ONOJIOTHH;
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKJIEHHI JIMYHOCTM HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJAULIUNA pa3BUTUA OHOJOTHMYECKOTO 3HAHUS; 20MOBHOCMb U  CHOCOOHOCMb
00yJaronumxcsi PyKOBOJCTBOBAThCS B CBOEH JCSATEIHHOCTH II€HHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
OPUCYIIMMU CHUCTEME OMOJIOTUYECKOTO OOpa3oBaHMs, Haiuyue HNPABOCO3HAHUS SKOJOTMUECKOU
KYJIBTYPBI, CHOCOOHOCHU CTaBUThH IIEJIM U CTPOUTH )KU3HEHHBIC TUIAHBI.

JInanocTHBIE PE3YIbTATBl OCBOCHUA IIPEAMETA «buomorusy JOCTUI'alOTCA B €IHUHCTBE y’—I@6HOI>i u
BOCHHATATEIHHOMN ACATCIIBHOCTH B COOTBECTCTBUU C TPAAUITHOHHBIMU pOCCHﬁCKHMH COIMOKYJIbTYPHBIMU,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, MPHUHATHIMH B OOIIECTBE MNpaBUIaMH U
HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT IMpOIlECCaM CaMOIO3HAHMsI, CAMOBOCIIMTAHUS W CaMOPa3BUTHS,
pPa3BUTHSl BHYTPEHHEW MO3MIMHM JUYHOCTHU, MATPUOTHU3MA M YBAKEHHMS K 3aKOHY M IPABOIMOPSAKY,
YEJIOBEKY TPy/a U CTapIIeMy IMOKOJIEHUI0, B3aUMHOTO YBaXEHHUS, OEPEKHOTO OTHOIICHHS K KYIbTYPHOMY
HacjeIMI0 M TpaJMlMsIM MHOTOHAIlMOHATIbHOrO Hapoaa Poccuiickoii ®enepauuu, npupoje Hu
OKpY>Karollen cpene.

JInaHOCTHBIC pe3yabTaThl OCBOEHUSI yueOHOro mpenMera «bHoaorus» MOKHBI OTpaXaTh TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW MO3ULIMEN JINYHOCTH,
CHUCTEMOW LEHHOCTHBIX OpPUEHTALMWH, TO3UTHUBHBIX BHYTPEHHHMX YOCKICHHUH, COOTBETCTBYIOLIMX
TPaJMLMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa, pAacCUIMPEHHE 3>KU3HEHHOTO OIbITa M OIbITa
ACATCIIBHOCTH B IPOLCCCC pCain3daliliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIMTATEIbHOU ACATCIbHOCTH, B TOM
YHCIIe B YaCTH:



1. I'pa’xkaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK OOYYarOMIerocsi KaK aKTUBHOTO M OTBETCTBEHHOIO WIICHA
POCCHIICKOTO 00111eCTBA;
OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpPaB W OO0S3aHHOCTEW, YBaKECHUE 3aKOHAa U TIPABOMOPSIKA;
TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAESITEIBHOCTH NPH CO3JaHWU Y4YEOHBIX IPOCKTOB, PEIICHHUH
y‘-Ie6HbIX 1 MO3HaBAaTCIIbHBIX 3aJdayd, BbIIIOJHCHUU 6I/IOJIOFI/I‘ICCKI/IX C-)KCHepI/IMeHTOB; CHOCO6HOCTB
OTPENIEATh COOCTBEHHYIO IO3MIIMIO IO OTHOIICHHWIO K SBJICHHUSM COBPEMEHHOU KXU3HH M OOBSICHATH
eé;
YMEHHE YYUTHIBATh B CBOUX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBUS JIOACH C
paSHBIMI/I y6e)KI[eHI/I$IMI/I, Ky.HBTypHBIMI/I OECHHOCTAMH U COITMAJIbHBIM ITOJIOXKCHUEM, TOTOBHOCTDh K
COTPYAHMYECTBY B  TIPOILIECCE COBMECTHOI'O  BBIMOJHEHUS  y4EOHBIX, I103HABATEIbHBIX n
UCCJICIOBATETILCKUX 3aJ]a4, YBKUTEIHHOIO OTHOIICHHWS K MHEHHIO OMIOHEHTOB MPHU OOCYKICHHUH
CIIOPHBIX BOMPOCOB OHMOJOTHYECKOTO COJEPKAHUSA, TOTOBHOCTh K TYMaHHUTAPHOH M BOJOHTEPCKOM
JIESITENLHOCTH.

2. [IaTpuoOTHY€CKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKONW TPaXKTAHCKOW HWICHTUYHOCTH, NATPUOTHU3MA, YBAaXKEHHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTHU Iepen PonuHou, ropioctu 3a CBOM Kpaid, cBoro PoauHy, CBOM S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIEC MHOTOHALMOHAIBHOTO Hapoaa Poccuu; LEHHOCTHOE OTHOILIEHHE K
MPUPOAHOMY HACJIEIUI0 WM NaMATHUKAM IPUPOJbI; JOCTHXKEHUSIM Pocchu B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTD OLICHHUBATBh BKJIa[ pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHUC U PA3BUTHUC 6I/IOJIOFI/II/I, IIOHUMaHUusA
3HAYCHUs OMOJIOTHH B IO3HAHWM 3aKOHOB MpupoAbl, B )KU3HH YCJIOBECKA U COBPEMCHHOI'O 06HICCTBa;

uzeitHast yoex1€HHOCTb, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ErocyAb0y.

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS

OCO3HAaHHUE AYXOBHBIX LIEHHOCTEW POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYSACHh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JITYHOTO BKJIaJa B TOCTPOEHHE YCTOMYHMBOTO OY/IYIIIETO;

OTBETCTBEHHOE OTHOUIIEHWE K CBOMM POJHUTENISIM, CO3JAHUI0 CEMBH HAa OCHOBE OCO3HAHHOIO MPUHSATHS
LIECHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoA0B Poccun.

4. JcTeTHYEeCKOro BOCIIUTAHMA:

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U TEXHMYECKOTO TBOPYECTBA,
CropTa, TpyZa, OOIIECTBEHHBIX OTHOIICHUI];

ITOHUMaHVE YMOLIMOHAJIBHOTO BO3/IEHCTBHS JKUBOW ITPUPOJIBI U €€ LICHHOCTH;

FOTOBHOCTb K CaMOBBIPQXEHUIO B PAa3HbIX BHJIAX MHCKYCCTBA, CTPEMIICHHE IIPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCHUTAHUN:

NOHMMaHME M pealn3alus 370poBOro U 0ezomacHoro odpasa >KU3HHU (37I0pOBOE MHUTAHHUE, COOJIOJICHHE
TUTUEHUYECKUX TpaBWI M HOPM, cOaJaHCHUPOBAaHHBIM PEXHUM 3aHSATHM M OTAbIXa, pEryjsipHas
¢usnyeckas aKTHBHOCTb), OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHHS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE IEHHOCTH MpPaBWJI HWHIAUBUAYAIBHOIO U KOJUJIEKTUBHOTO O€30MacHOTO IOBEACHUS B
CUTYALUSAX, YTPOXKAIOLUUX 3/I0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUNA M HENPHUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOJIECHUS aIKOrojs, HAapKOTHKOB,
KypeHus).

6. TpyaoBoro BocnuTaHusi:



TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0IIO0NE;

TOTOBHOCTb K aKTUBHOM AESTENbHOCTH TEXHOJIOTMYECKON M COIMANbHON HAIMPaBICHHOCTH, CIOCOOHOCTh
MHULMUPOBATH, INIAHUPOBATh U CAMOCTOSITEILHO BBIIIOJIHATh TaKyIO 1€ATEIbHOCTS;

UHTEpEC K pa3iuuHbIM cepam mnpodecCHOHATbHONW NEeSTEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOp Oyymiei mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA IPOTSKEHUH BCEH )KU3HU.

7. DKOJOrn4ecKoro BOCIMTAHUA:

HKOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOILIEHUE K IPHUPOJIE KAaK MCTOYHHUKY *XU3HU Ha 3eMjle, OCHOBE €€
CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS JKOJIOTUYECKON KYJIBTYpBI: MPHUOOPETEHHE OIbITa IUIAHUPOBAHMS IOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM I OKPYIKAOIEH Cpelbl;

OCO3HaHHE TJI00AJBHOrO XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX pelleHHs; CHOCOOHOCTh

UCTIOJIB30BaTh MpUOOpeTaeMble P U3YYEHUH OMOJIOTUM 3HAHUS U YMEHUS IPH
pelieHny MpobieM, CBA3AHHBIX C PAlMOHATIBHBIM MPUPOJONOIL30BaHUEM (COONIOICHNUE MPaBUIT
IIOBEJICHUSI B IIPUPOJIC, HAIIPABICHHBIX HA COXPAaHECHHE PAaBHOBECHs B DKOCUCTEMAX, OXpaHy BHUJOB,
aKocucTeM, ouochepsr);

AKTUBHOE HENPUATHE JICUCTBUM, TPUHOCIIIMX BPEH OKPYKAKOWIEH MPUPOJHOM Cpeae, YMEHHUE
MIPOTHO3UPOBATh HEOIArONPUSTHBIE 3KOJOTUYECKHE MOCIEACTBHS MPEANPUHUMACMbIX ICHCTBUI U
IIPEAOTBPALATh UX;

HaJU4KMe Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUICHHS, SKOJIOTMYECKON KYJIbTYpbl, ONBITA ACSITEIbHOCTH
JKOJIOTUYECKOM  HAIIPpaBIECHHOCTH, YMEHHsS PYKOBOACTBOBAaTbCA HMH B  II0O3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJIBHON MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOW JIEATEIbHOCTH
9KOJIOTUYECKON HAIIPABICHHOCTH.

8. HCHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOIIIECTBEHHOH MPaKTHKH, OCHOBAHHOI'O Ha JHaiore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIMKYJIBTYPHOM MUpE;

COBEPILEHCTBOBAHMUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHUS MEXKTY IO IbMU
Y TIO3HAHUSI MUDA;

NOHUMaHHUe cnenu(UKu OMOJOrMH KakK HayKH, OCO3HaHHs €€ poiu B (JOPMUPOBAHMM PallMOHATIBHOIO
HAYYHOTO MBIIUIEHUS, CO3JaHNH LIEJIOCTHOTO MPEACTABIEHHsSI 00 OKPY)KAIOIIeM MHUpE KaK O €JHHCTBE
IPUPOJIBI, YeJIOBEeKa W OOIIecTBA, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuH NpodsieM
COXpaHEeHHS IPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTHH Uil COBPEMEHHON IIMBHIN3AIMU: 00ECIIeYeHNs HOBOTO YPOBHS
PasBUTHS MEIWIUHBI; CO3JaHUE IEPCIEKTUBHBIX OMOTEXHOJOTHHA, CIIOCOOHBIX peIIaTh PeCcypcHBIE
poOJIeMbl Pa3BUTHS YEIOBEUECTBA; MOMCKA IyTeH BBIX0/a U3 III00AIbHBIX HKOJOTHYECKUX MPoOIeM U
oOecrieyeHnsl Tepexo/ila K yCTOWYMBOMY Pa3BHTHIO, PAIMOHAIBFHOMY HWCIOJIB30BAHUIO TMPHPOTHBIX
pecypcoB U OPMHUPOBAHUIO HOBBIX CTaHAAPTOBXKHU3HH;

3aWHTEPECOBAHHOCTh B IOJIYUYCHHH OMOJOTMYECKHX 3HAHWW B IIETSAX TOBBIMICHHUS OOIIEH KYIbTYpHI,
€CTeCTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAIBHOW TI'PaMOTHOCTHU
oOyuaronuxcsi, GopMUpyeMoil IpU U3y4E€HUU OUOJIOTHH;

NOHMMaHHWE CYIIHOCTH METOJIOB ITO3HAHMS, HCIIONB3YyeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCMOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHAIW3a U OOBSICHEHUS SBJICHUH OKpYXAlOIIEro Mupa M
MIPOUCXOIIINX B HEM M3MEHEHUH; YMEHHE JeaTh 000CHOBAHHBIC 3aKIIFOUYCHHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LENbIO MOTYyYeHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIHHO MCIIOJIF30BaTh OMOJIOTHYECKIE 3HAHUS JIJTsl PEIISHHsI TPOOJIEM B pealbHbIX
KU3HEHHBIX CUTYallUsX;

OCO3HAaHWE I[IEHHOCTH HAyYHOH JICATENIbHOCTH, TOTOBHOCTh  OCYIIECTBISITH TPOCKTHYID H
UCCIIEI0BATEIBCKYIO NeSITEIbHOCTh MHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEpPHIBHOMY O00pa3oBaHHI0O M €aMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYECHHIO HOBBIX 3HAHHUH 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH.

B mpomecce JOCTHXKEHHUS JIMYHOCTHBIX pE3YJIbTATOB OCBOCHHUSA OOYYAIOUIMMHUCSA IPOrpaMMBbI
cpemHero ooOmero oOpa3oBaHHMs Yy OOYYarOIIUXCS COBEPIICHCTBYETCS  OMOYUOHANbHbBIU



uHmeiniekm, NpeAnoararoiuil chopMUpOBaHHOCTb:

CamMoOCO3HaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BUAETDH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B cele;

camope2yiuposanusi, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE INPHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh AANTUPOBATHCA K AMOIMOHAIBHBIM HM3MEHEHHUSM M TPOSIBIATH THOKOCTH,
OBITH OTKPHITHIM HOBOMY;;

GHYympenHel MOmueayuy, BKIIOYAIONIEH CTPEMJIEHHE K JOCTIDKEHHIO LEIH U YCIEXy, ONTHMU3M,
MHHULUATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOSl U3 CBOMX BO3MOXKHOCTEH;

aMnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSTHUE JIPYTUX, YUYUTHIBATh €rO MPH

OCYIIECTBIICHNH KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO; COYUATLHBIX HABLIKOG,

BKJTIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHHUS C IPYTUMHU JIFOIbMH,
3a00THTHCSI, TPOSBIIATH HHTEPEC U pa3peIaTh KOH(IUKTEI.

METAINPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ybTaThl OCBOSCHHS Y4eOHOTO rpenmeTa «bruonorusy exirouarom: 3HAYNMBIE JIIS
(opMHpOBAaHUS MUPOBO33PEHUS 00YUAIOLINXCS MEXIUCIUILIMHAPHBIE (MEeXIpeAMETHbIE) O0IIeHayYHbIe
HNOHSTHS, OTPAXKAIOIIKE IEJOCTHOCTh HAay4YHOH KapTUHBI MHUpa U cleuu(uKy METOJO0B IO3HaHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sBJICHHE, MPOLECC, CUCTEMa, HAayuHbIH
(dakT, IpUHLIKII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, UCCIIEJOBaHHE, HAOIIOACHUE, U3MEPEHUE,
9KCHEPUMEHT M Jp.); YHUBEpCalbHble y4yeOHble IEHCTBHs (IIO3HABATENbHbIE, KOMMYHUKAaTHBHBIE,
perynsTuBHbBIE), oOecrneunBaromue (HopMuUpoBaHHE (YHKIMOHAIBHOW TPAMOTHOCTH W COLMAIBHOM
KOMIIETCHIINH oOyyaromuxcs; CIOCOOHOCTh o0yyaroImuxcs MCII0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKUE 3HAHUS M yHUBEpPCAIbHbIE Yy4deOHbIE JEHUCTBUA B
IIO3HABATEJILHON M COLMAIBHOM MPAKTHKE.

MeramnpeaMeTHble pe3yJbTaTbl OCBOEHHUS IPOrpaMMBbl CpeIHEro oOIero o0pa3oBaHMs JIOJIKHBI
OTpaXKaTh:

OBiajcHNEe YHUBEPCAIbHBIMU V‘{e6HBIMI/I MMO3HABATEILHBIMU JICHCTBUSIMU:

1) 6azosvie nocuueckue deticmeus.

CaMOCTOSITEIIEHO (JOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMyY, pacCMaTpPUBaTh €€ BCECTOPOHHE,

UCIIONIb30BaTh MPH OCBOSHUM 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a, CpPaBHEHUS,
Kiaccuukanuu, O0O0OOIICHUs), paCKpbIBaTh CMBICH OHOJIOTHYECKUX TOHSITHH (BBIACISATH HX
XapaKkTepHbIe IPU3HAKHU, YCTAHABINBATh CBS3H C JPYTUMU MOHITHIIMH);

OTIPECIATh IENH JEATSILHOCTH, 3aJaBas MapaMeTpbl M KPHUTEPUH WX JOCTHKCHHS, COOTHOCHTH
PE3yNbTaThl AESTENIBHOCTH C TOCTABIIEHHBIMU IEJISIMH;

UCIIOJTb30BaTh OMOJIOTHYECKHE MOHATHS JUIsi OOBsICHEHHUS (aKTOB W SIBJICHHI KUBOUW MPUPOJIBI, CTPOUTH

JIOTHYECKHE pacCyKIeHUs (MHAYKTUBHBIC, NeTyKTUBHBIC, 10 AHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pPACCMATPHUBACMBIX SIBJIICHUSAX, (DOPMYIHpPOBATH BBIBOABI M
3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJIs MPEACTABICHHS CYIIECTBEHHBIX CBS3€H U OTHOIICHHWH B
M3y9aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKXKe IPOTUBOPEUUH PA3HOTO pOJA, BBIABICHHBIX B
Pa3IMYHbBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IIJIaH pEHICHHS MpoOJeMbl C Y4E€TOM aHalu3a WMEIONIUXCS MaTepHalbHBIX |
HEeMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JACSITEIHLHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IENSIM, OIEHUBATH PUCKH
IMOCJIC/ICTBUH NCATCIBHOCTH;

KOOPJMHHUPOBATh U BBITIONHATH PabOTy B YCIOBHSX pPEaTbHOr0, BUPTYaTbHOTO M KOMOHMHHMPOBAHHOTO
B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUU KU3HEHHBIX TPOOIIeM;



2) bazosvie uccie008amenbeKue Oetcmeust:

BJIQJICTh HABBIKAMHU YYE€OHO-HCCIICIOBATEIBCKON M TPOCKTHOM JAEATEIBHOCTH, HABBIKAMU Pa3pCIICHHS
npoOJieM; CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTCIBHOMY IOHMCKY METOJIOB pEIICHHUS
MPAaKTHYECKKX 3a/1a4, IPUMEHCHHIO Pa3IMYHBIX METOOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUIBI JICATCILHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIpETAIUH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B Y4€OHBIX CHTYallUsAX, B TOM YHCJIE€ MPH CO3JaHHHM YYEOHBIX H
COIHAJIbHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIM THI MBIILICHHS, BIaJCTh HAYYHONH TEPMHHOJIOTHUEH, KIIFOUCBBIMHU MOHATHIMU H
METOJIAMU;

CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3aJayd B 00Pa30BaTCIIbHOM IEATEILHOCTH W KM3HEHHBIX
CUTYaIIUsX;

BBISIBIIATh IIPHYMHHO-CJCACTBCHHBIC CBSI3M M aKTyaJlM3MpOBAaTh 3aaady, BBIIBUIAaTh THUIOTE3y €€
pellieHusI, HaXOAUTh apryMEHThI Ui J0Ka3aTeIbCTBa CBOMX YTBEP)KICHH, 3a/laBaTh MapamMeTpbl U
KPUTEPHH PELICHHUS;

AHAJIM3MPOBATh MOJyYCHHBIE B XOJ€ PCIICHUS 3a7add pe3yibTaThl, KPUTHYCCKH OIICHUBATH HX
JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSIM, OIICHUBATH MPHUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh  IICJICHANPABICHHBIA  TOMCK [EpeHOca CPEACTB M CHOCOOOB  JEHCTBUS B
po(hecCHOHATLHYIO CPEey;

YMETh MEPEHOCUTh 3HAHHS B [MO3HABATEIbHYIO M MPAKTUYECKYIO OOJACTH KU3HEICITEIbHOCTH; YMETh

WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC UEH, IIPeIaraTh OPUTHHAIBHBIC TOIXObl U PEIICHHS; CTABUThH MMPOOJIEMBI M 3a1auH,
JIOMYCKAIOIIME aTbTEePHATUBHBIC PEIICHUS;

3) Oeticmesusi no pabome ¢ uHgopmayue:

OPUEHTUPOBATHCS B PA3IWYHBIX HUCTOYHMKAX HHPopManuu (TEKCTe Y4eOHOro mocoOus, Hay4dHO-
MOMYJISIPHOM JTUTEpAType, OMOJIOTHUECKUX CIIOBAPSAX M CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX MaHHBIX,
B MHTepHeTe), aHaMM3upoBaTh HHGOPMAIUIO PA3IUYHBIX BUAOB M (POPM MpeACTaBICHHS, KPUTHICCKH
OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampochl U MPUMEHSATH Pa3IMYHBIE METOJNbI MPU TOUCKE U OTOOpEe OMOIOTHYECKOU
nH(popMaluu, HeoOX0AUMOM TSl BBIMTOJTHEHUST YU€OHBIX 3a/1a4;

npuodpeTaTh OTIBIT HCIIOJIb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOJIb30BaHUS PA3TMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAaIbHYIO0 (OPMY Tpe/CcTaBIeHHs OHOIornueckoi nHdopmaluu (CXeMsl,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH H JIp.);

UCIIONIb30BaTh HAYYHBIH S3bIK B KAayeCTBE CpEJCTBA MpU pabore ¢ Ouomormyeckoir uHpoOpMaluei:
MPUMEHATh XUMUYECKHe, (UBUYECKHEe U MaTeMaTHYeCKWe 3HAKK U CHMBOJIBI, (POPMYIIBI,
ab0peBHaTypy, HOMEHKIATYpPy, UCIOJIb30BaTh U MPEOOPa30BLIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaIJSITHOCTH;

BIIAJICTh HABBIKAMHM pACIIO3HABAHUS W 3aUThl WHGOpMauu, WHHOPMAIMOHHONW 0€30MacHOCTH
JUYHOCTH.

OBaJicHNE YHUBEPCAIbHEIMM KOMMYHUKATHBHBIMU JCHCTBUSIMMU:

1) obwenue:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCeX c(epax KU3HM; aKTHBHO y4aCTBOBATH B JUAIIOTE MM AMCKYCCHH
10 CYIIECTBY 00CYKaaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHTEIHHO
BBIITOJHEHHUS TIPEIIaraeMoi 3a/iaud, YYUTHIBATH HMHTEPECHI M COTMVIACOBAHHOCTH IMO3MIIUN JPYIHX
YYaCTHUKOB JIAJIOTa U TUCKYCCHN);

pacrio3HaBaTh HeBepOajdbHbIE CpEACTBa OOINICHUS, IOHMMAaTh 3HAYEHHE COIHAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHS KOH()IMKTHBIX CHTYaIlMid; YMEThb CMSIr4aTh KOH(JIUKTHI W BECTH
MIEPETOBOPBI;



BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS U B3aWMOJCUCTBUS, TTOHUMATh HAMEPEHHs APYTUX JIOJEH,
MIPOSIBJIATh YBAKUTEIHPHOE OTHOIICHUE K COOSCEAHUKY U B KOppPEKTHOH (popme hopmymnpoBaTh CBOU
BO3PAXKEHUS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOUKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) cosmecmmuas 0essimenbHOCmb.

NOHUMATh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaJbHOH pabOTHl NMPH pELICHUU
OMOJIOTHYECKOW TpoOJeMbl, O0OOCHOBBIBATH HEOOXOJAMMOCTh MPUMEHEHHUS TPYNHOBBIX GOpM
B3alMOJICICTBUS NpU PELICHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUIN C yu€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
KaXX/I0TO YJIeHa KOJJICKTHBA;

IPUHUMATH L€ COBMECTHOH JAeSITeIbHOCTH, OPraHU30BBIBATH U KOOPJIMHUPOBATH JEHCTBUS MO €&
JOCTH)KCHMIO: COCTAaBIATH IUIAH JEUCTBHUM, paCHpeAcsATb pPOJIM C y4ETOM MHEHHMM YYaCTHUKOB,
o0CyXXIaTh pe3ybTaTbl COBMECTHOIN pabOTHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa W KaXIOT0 YYaCTHHKA KOMaHAbl B OOMIMI pe3yibTar o
pa3paboTaHHBIM KPUTEPUSIM;

npeyiarath HOBBIE NPOEKTHI, OICHWBATh WJAEU C TO3HMIWU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE IMOBEICHUE B PA3JIMUHBIX CUTYAIUSIX, IPOSBIATH TBOPYECTBO
1 BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OBJI&[[GHI/IG YHUBCPCAJIbHBIMHU PEI'YVJIATUBHBIMA ﬂCﬁCTBHﬂMHI

1) camoopeanuzayus:

UCII0JIb30BaTh OMOJIOTMYECKHUE 3HAHMS JIUISl BBISIBIICHUS [TPOOJIEM U UX PELIEHUS B KU3HEHHBIX U y4EOHbIX
CUTyalusX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH II€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JIEHCTBUSX U
IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOM IPUPOJIE, CBOEMY 310POBBIO U 3J0POBBIO OKPYKAIOILHUX;

CaMOCTOSITENIbHO OCYILIECTBIISATh I103HABATEIbHYIO JE€ATENbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTb M
(dbopMynHMpoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTAaBJIATH IUJIaH PELIEeHUs MpoOJeMbl ¢ yUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsATh paMKH y4eOHOT0 NpeAMETa Ha OCHOBE JIMYHBIX MIPENOYTEHUH;

JienaTb OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a PpEIICHUE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHMIO U MPOSBICHUIO LIMPOKOW SPYAMLIMU B pa3HbIX OONACTAX 3HAHMH,
MTOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb;

2) CamoKOHmMpPOIb.

JlaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH, OIIEHMBATH COOTBETCTBUE
PE3yIBTATOB IIEIISIM;

BJIaJIeTh HABBIKAMH IO3HABATEIbHOW pEPICKCHH KaK OCO3HAHHUS COBEpIIAEMbIX JIEHCTBHI U
MBICITUTEIBHBIX POIIECCOB, MX PE3YJIHTATOB M OCHOBAHMIA; HCIIOJIB30BaTh MPUEMBI PeIIEKCHH JIJIs
OIIEHKH CHTYaIliH, BEIOOpA BEPHOTO PEIICHNS;

YMETh OIIEHHBATh PUCKH W CBOCBPEMEHHO MPUHMMATh PEIICHUS [0 WX CHIKCHHIO,

IPUHUMATh MOTHBBI M apT'yMEHTHI JPYTHX MPH aHAIHU3€ PE3yIbTaTOB JIEATEIbHOCTH;

3) npunsimue cebs u Opyeux:
NpUHUMATh ce0s1, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBRA,



[IPUHUMATh MOTHUBBI M apryMEHTBbl IPYIMX IIpH aHAJIu3€ pe3ylbTaTOB JEATEIBHOCTH;
IpU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIINOKHY;
pa3BUBaTh CIOCOOHOCTh IOHMMATh MUP C IIO3ULIUU JPYTOro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATBI HA BA3OBOM YPOBHE

[IpenmerHbie pesynbraThl ocBoeHUs nporpammbl COO mo Ouosiornu Ha 0a30BOM YPOBHE BKITFOUAIOT
cnenuduieckue ans yaeOHoro npeamera «buonorusy HaydHbIE 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBUI
110 OCBOCHHUIO, HHTEPIIPETAIIUH U MPEOOPA30BAHHUIO 3HAHUH, BUBI JESITEIBHOCTH TI0 IMOJYUYECHHIO HOBOTO
S3HAHUA U IIPUMCHCHUIO 3HAaHUU B Pa3InYHbIX y‘-Ie6HBIX CUTyallMdX, a TaKKC B PCAJIbHBIX KU3HCHHBIX
CUTYyaIlUsX, CBSI3aHHBIX ¢ OWojoruerd. B mporpamme npeaMeTHbie pe3yibTaThl MPEICTABICHBI MO TOJAaM
00y4eHusl.

10 kiaace

IIpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosiorus» J0IKHbI OTpaXKaTh:

1) chopMHPOBaHHOCTH 3HAHHUI O MECTE U POJIM OUOJIOTHU B CHCTEME HAyYHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B (OpMHpOBaHMM COBPEMEHHOM €CTECTBEHHO-Hay4YHOH KapTUHBl MHpa U Hay4yHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKHX M 3apyOekHbIX Y4EHBIX-OMOJIOTOB B DPa3BUTHE OHOJIOIMH;
(YHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKa JUISl PEIICHUs >KU3HEHHbIX 3aJa4; 8 HO3HAHUU 3AKOHO8
HPUPOObL U peteHuu npodaem payuoHaIbHO20 NPUPOOONONb308AHUS, O BKIAOEPOCCULICKUX U 3aPYDEHCHbIX
VYEHBIX 8 pazsumue OUON0UlU;

2) yMeHHE PaCKpbIBaTh COICPKaHUE OMOJOIrMYECKUX TEPMHHOB M MOHATHI: )KU3Hb, KIICTKA, OPraHU3M;
MeTabonu3M (0OMEH BeIIeCTB M MPEBpalleHHE JHEPrHH), TOMEOcTa3 (CaMOperyJsius), ypoBHeBas
OpraHu3aIys )KUBBIX CUCTEM, CAaMOBOCIIPOM3BEICHHUE (PETIPOAYKIIHS ), HACIEACTBEHHOCTh, N3MEHYHBOCTb,
POCT U PaA3BUTHE; GlA0eHUe CUCMEMOU OUOIOSUHECKUX 3HAHUL, KOMOpAs 6KIudaem: OuoiouyecKue
meopuu__(xknemoynas _meopus_ 1. Ileanna, M. I[neidena, P. Bupxosa, xpomocomuas meopus
nacneocmeennocmu__ 1. Mopeana); vuenus (H. U, Basunosa — o yenmpax MmMH02000pazus u
NPOUCXOHCOCHUS _KVIbIMYDHbIX PACMEHUll), 3aKOHbl (e0uH000pasus_NomoMKO8 Nepeo2o NOKOAeHUS,
paculensieHus, YUcmomol_2amem, He3aeucumo2o nacieoosanus 1. Menoens, 2omono2uyeckux psiooe 6
Hacneocmeennou usmernyusocmu H.U. Basunosa); npunyunsl (KOMIIEMEHMAPHOCHU),

OTIPE/ICIISATH TPAHUIIBI X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

3) yMeHHe BIaJeTh METOaMH HAyYHOTO TMTO3HAHKS B OMOJIOTHH: HAOJIOICHUE U OMTUCAHKE KUBBIX CHCTEM,
MPOIIECCOB U SIBJICHHWI; OpraHU3alisi U TPOBEICHHE OHOJOTHYECKOTO HKCIIEPUMEHTA, BBIIBH)KCHHUE
TUTOTE3bl; BBIABICHUE 3aBUCHMOCTH MEXIY HCCIEAYEeMbIMH BeIMYWHAMHU, OOBSCHEHHE MOJTYYEHHBIX
pe3yIbTaTOB, HCIIOJIH30BAHHBIX HAYYHBIX MIOHATUN, TEOPUH U 3aKOHOB;

YMeHUe 0enamsb 6bl800bl HA OCHOBAHUU NOJVYEHHbIX PE3VIbIMAMOs; 61a0eHUe OCHOBHbIMU MemoOaMu
HAYYHO20 NO3HAHUSA, UCHOJL3VEeMbIX 68 OUONOUYECKUX UCCAe008AHUAX IHCUBLIX 00bekmos (onucanue,
usmMeperue, HabnrvoeHue, SKCNepUMeHm);

4) yMeHHE BBIJACIATH CYIICCTBEHHBIC IMPHU3HAKM BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB; OCOOEHHOCTH TMPOIIECCOB: OOMEHa BEIIEeCTB H
MpPEBpAIICHUs] DHEPTHMH B KJIETKe, (OTOCHHTE3a, IIJIACTHYECKOTO U IHEPreTHYECKOro OOMeEeHa,
XE€MOCHHTE3a, MUTO3a, Mel03a, OIJI0IOTBOPEHMS], PA3MHOKEHUSI, UHIUBUAYAIbHOTO Pa3BUTHUSI OpraHu3Ma
(OHTOTEHE3); ABMOMPOPHO20 U 2emepompodHO20 MuUno8 NUmManus, Qomocunmesa, 2amemozenesd,
ombpuozene3a, NOCMIMOPUOHANILHO20 PA3BUMUS, 83AUMOOCUCMEUS 2CHO8, 2emePO3UCd; UCKYCCIMEEHHO20
ombopa;

5) ymenue yemanasiusams 63aumocssizu Mexicoy 0peaHoudamu KiemKu U ux QVHKUUAMY, CIpPOeHUeMm
KJIEMOK _DA3HbIX MKAHEU U _UX (QVHKUUIMU, MeHCOY OP2AHAMU U CUCMEMAMU OP2AHO8 V PACHmeHull,
HCUBOMHBIX U YEN06EKA U UX (DYHKYUAMU, MeHCOY CUCMEMAMU OP2AHO8 U UX (DVHKYUUIMU, MEHCOY
omanamy_0OMeHa sewecms; dIManamil_KiemoyHo20 YUKIA U HCUSHEHHbIX UUKI08 OP2AHUBMO8, dMANAMU
OMOPUOHANILHO20 PA3EUMUSL, 2eHOMUNOM U (heHomunom,




Genomunom u paxmopamu cpedvl 0bumanus;

6) ymenue eviaenams omauvumenvhbie NPUHAKU _HCUBLIX CUCHEM, 6 MOM _HUCie pPAcmeHull,
HCUBOMHBIX U YEIOBEKU,

7) yMeHue ucnonvb308anms COOMEEMCmMEYIOUUe ApeyMeHmbl, OUOI02UYECKYIO  MEePMUHONI02UIO U
CUMBONUKY O/15L 00KA3AMENbCMBA POOCMEA OP2AHUIMOB DAZHBIX CUCMEMAMUYECKUX 2PYAN;

8) yMEHHME NPHUMEHSTH TOJYYCHHBIC 3HAHHS JUIS OOBSCHEHUS OHMOJOTMYECKUX IPOIIECCOB M SIBJICHHUU,
JUTSL TIPUHSATUST TPAKTHYECKUX PEIICHU B IMOBCETHEBHOW JKU3HU C IENBIO oOecreueHus: 0e30MacHOCTH
CBOCTO 3JIOPOBbS W 3J0POBbS OKPYXKAIOIIMX JIIOJICH, COOJIIOJICHUS HOPM I'PaMOTHOI'O IIOBEICHHUS B
OKpYXaroIled MPUPOJHON Cpele; TMOHMMaHUE HEOOXOAMMOCTH  HCIIONB30BAHMS  JTOCTHKEHUI
COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUH JJIs PAllMOHATIBHOTO IPHPOIOIOIB30BaAHNS;

9) yMmeHHe pemiath JJIEMEHTAPHbIC TEHETUYECKHE 33Jauyd Ha MOHO- U JUTHOPHIHOE CKPEUIHMBAHHUC,
CIICTUICHHOE HACJICJOBAaHUE; COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHHS I IpeICcKa3aHus
HACJICJIOBAHMSI TIPU3HAKOB Y OPTaHU3MOB; YMeHUe peuams Ouoniocuyeckue 3a0ayu; 8blss/isms NPUYUHHO-
CNeOCMBEHHbIE _CBA3U__MENCOY UCCAeOVeMbIMU _OUONOSUYECKUMU NPOUECCAMU_ U AGNEHUIMU, Oeldmb
6b1600bl U NPOSHO3bl HA OCHOBAHUU NOJIYYEHHBIX PE3VIbMAMOS;

10) yMeHue BBINOJHATH JIAOOPATOPHBIC M MPAKTUYECKUE pabOThl, COOIOAATh MpaBuia Mpu padorte ¢
y4eOHBIM U JIA00pATOPHBIM 000PYIOBaHUEM;

11) yMeHHe KpPUTHYECKH OIICHHBaTh W HWHTEPIPETHPOBATh HHMOPMAIUIO OHOJOTHYECKOTO
COJICpKaHMs, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHWS W3 Paslu4HbIX HCcTOYHHMKOB (CMU, HaywHO-
HOIYJISIPHBIC MAaTEpUaJIbl); TUYECKUE ACIEKThl COBPEMEHHBIX HCCICIOBAHUN B OWOJIOTHH, MEIUIIUHE,
OMOTEXHOJIOTUN;, YMEHUE 6blOGU2AMb 2UNOME3bl, NPOBEPSIMb UX IKCHEPUMEHMALIbHbIMU _CPEOCMEAMU,
hopmyaupys yenb uccieo08arus, AHAIUUPOBANb NOJAVYCHHbIE PE3YIbINAmbl U 0elaAb 6bl600bL;

12) ymeHwue co3aaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOLICHUS, 00001Iasi OHOIOTHYECKYIO
UH(GOPMAILIHIO U3 HECKOJIbKHUX HCTOYHHKOB, IPAMOTHO HCIIOJb30BaThIIOHATHIHBIN armapaT OHOJIOTHH.

13) ymenue yuacmeosamv 6 yuebHO-UCCICO08AMENbCKOU _padome Nno  Ouoio2uu, dKOA02UU U
Meouyure, NPo8oOUMOL Ha OA3e WKOAbHBIX HAVYHbIX 00wecms, U nyOIUYHO npeoCcmasisimb HOAVYEHHbLE
pe3yIbmanmbvl Ha Y4eHUYECKUX KOHDEepeHUUsX,

14) ymenue oyenusamov dmuueckue acneknvl COSBPEeMEHHbIX UCCAeO08aHUNl 6 00aacmu_Ouoiocuu u
MeOuyunbl _(KIOHUPOBAHUE, UCKYCCMBEHHOE ONJI000MEOPEHUe, HANPABNCHHOE USMEHEeHUEe 2eHOMA U
C030aHUE MPAHCSEHHBIX OP2AHUMOS);

15)  ymenue ocywecmenamov ocosnannwlii_6b160p 0yOyuen npo@eccuoHaibHOl OesmenbHOCmU 8
obnacmu__buono2uu, MeOuyuHbvl, OUOMEXHONIO2UU, B6eMEPUHAPUU, CEAbCK020 XO3AUCMEd, NUUEBOol
NPOMBIUACHHOCIU, _V2IVOIsAmb _ NO3HAGAMENbHbLL _ UHmepec, HANPAGICHHbI HA _O0COZHAHHLIL _6blO0D
coomeemcmeyrowell _npogeccuu _u__npooosdiceHue OUuoL02UYEcK020 00pA306aHUS 8 VUPEHCOCHUSIX
CpeoHe20 npogheccuonaIbHO20 U 8bICUE20 00PA306AHUS.

11 kaacce

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS YUeOHOTO mpeaMeTa «bHoIorus» qOMKHBI OTPAXKATh:

1) chopMHpPOBaHHOCTH 3HAHHMK O MECTE W POJIM OWOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBCHHBIX
HayK, B (GOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHHUSI; O
BKJIQJIE POCCHMCKUX M 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH; (PYHKIIMOHAITBHOU
IPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS >KU3HEHHBIX 3a/1a4;

2) yMEeHHUE pacKphIBaTh COJACPKAHNE OMOJOTUYECKUX TEPMHUHOB U TIOHSATHI: BU, MOMYJIAINS, T€HOPOHI,
ABOJIIOLIMSI, BIDKYIUE CUJIBI ((DaKTOPBI) IBONIONNHU, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue,
IKOJIOTUYECKHE (AaKTOPBI, DKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYICHTHI, IeMH MUTaAHUS,
HKOJIOTHYECKas MUpamMuia, OMoreoreHos3, onocdepa;

3) BJajJcHHE CHCTEMOW OMOJIOrMYECKHMX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJIAralolIue
OMOJIOTHMYECKUE TCPMMHBI W NOHSATHS  (OKM3Hb, KJIETKa, OpraHM3M, MeTa0oJM3M, TOMEeOCTa3,
CaMODETYIAINS, CaMOBOCIPOU3BEICHNUE, HACICICTBEHHOCTh, H3MEHYMBOCTL, DPOCT M PAa3BHTHE);
onosornueckne teopun (kiaerounas teopust T. [lIangma, M. Illnedigena, P. BupxoBa; XpoMocOMHas
Teopusa HaciaeacTtBeHHocTu T. Moprana); yuenwmsa (H. 1. BasunoBa — o0 IIeHTpax MHOroo0Opasus
U IPOUCXOKJICHHS KYJABTYPHBIX PACTCHUI); 3aKOHBI (€IMHOOOpa3us IMOTOMKOB IIE€PBOr0 IMOKOJECHHS,
pacllieIIEHMs, YHCTOTHI raMeT, HEe3aBHCHUMOI0 HaciemoBaHus I'. MeHaens; TOMOJOTMYECKHX PII0B




B HacleacTBeHHOM n3MenunBoctyd H.M. BasuaoBa); npuHIUOE (KOMIIEMEHTAPHOCTH);

4) yMeHue u3jiaratb OMOJIOrHYECKHE TEOPUH (IBOMIOIIMOHHAs Teopus Y. JlapBrHA, CHHTETHUYECKAs TEOPHS
ABOJIIOIIMN), 3aKOHBI U 3aKOHOMEpHOCTH (3apoaplmieBoro cxoncrtBa K. M. bapa, depemoBaHus riaBHBIX
HanpasieHuil u myrei ssomonuu A. H. CeBeprioBa, yuenus o 6uocdepe B. 1. Bepuaackoro), onpeaensTs
T'PAaHMIIBI UX TIPUMEHUMOCTH K )KHBBIM CHCTEMaM;

5) yMeHHe BIaJIeTh METOJJaMU HAyYHOTO TIO3HAHUS B OMOJIOTHHU: HAOJIFOICHUE U OMMCAHHUE YKUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUH; OpraHU3aIus U MPOBEICHNE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BEIIBIYKCHUE TUITOTE3HI,
BBISIBJICHHE 3aBUCHUMOCTH MEXKIY HCCIECIyeMbIMU BEJIIMYMHAMH, OOBSICHEHHE IOJYyYEHHBIX pPE3YJIbTATOB,
HCITIOJIb30BAaHHBIX HAyYHBIX MMOHSATHH, TEOPUN U 3aKOHOB; YMEHHE JIeIaTh BHIBOABI HA OCHOBAHUH TOJIYYECHHBIX
pE3yJIbTATOB;

6) YMEHHE BBIACIATH CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB, OMYJISAIINAMN,
MPOJYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIIEHO30B M OSKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB:
HACJICACTBEHHONM W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPTraHHU3MOB, JIEHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MEI, MIEPEHOCA BEUIECTB M MOTOKA YHEPTHH B
HKOCHCTEMAaX, AHTPOMOTCHHBIX M3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEILIECTB M
OMOTCOXMMHUYCCKHUX ITMKIOB B OMochepe; YMEHHE BBUICIATh CYIIICCTBCHHbBIC MPU3HAKU: BUPYCOB, KJIETOK
MPOKAPUOT M 3YKAPUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HClIE OaKTEpUi, rpuOoB,
pPACTCHHMH, JKMBOTHBIX M YCIOBEKA; CTPOCHHMS OPraHOB M CUCTEM OPraHOB PACTCHMIA, YKMBOTHBIX, UCJIOBEKA;
IPOLIECCOB _ KU3HEAEATENLHOCTH, MPOTEKAIONIMX B OpraHM3MaxX PAacTEHMH, JKMBOTHBIX U YEJOBEKA;
OMOJIOTHYECKUX IPOLIECCOB: OOMEHa BemiecTB  (Mera0oau3M), MPEBpAICHUS DHEPIUH, OpoKEHUs,
aBTOTPOGHOI0 M reTepoTpOGHOro THIOB INHTAaHMA, (POTOCHHTE3a M XEMOCHHTE3d, MHTO3a, Meiio3a,
raMeToreHe3a, SMOpPUOreHe3a, TOCTIMOPUOHAIBHOI'O PAa3BUTUS, PA3MHOKCHUS, MHANBHAYAIHLHOIO PAa3BUTHUS
opranmsMa (OHTOIreHe3a), B3aMMOJACHCTBHS T€HOB, T€TEPO3MCa; HCKYCCTBEHHOIO 0TOOPA;

7) yMeHHE IPUMEHATH MOJIYYCHHBIC 3HAHUS JUIsI OOBSICHEHUSI OMOJIOTHYECKUX MIPOIIECCOB U SIBJICHUM, I
MPUHATHS TPAKTUYCCKUX PEIICHUH B MOBCEAHEBHOM JKHM3HH C IIENIbI0 OoOecredeHus 0€30MacHOCTH CBOETO
3I0POBBSI M 37I0POBbS OKPY’KAIOIIMX JIIOJCH, COONIOACHUS HOPM T'PaMOTHOTO TOBEACHHUS B OKpYXKarolen
MIPUPOIHON cpesie; MOHNMaHNe HEOOXOJUMOCTH HCIIONb30BAHMS TOCTHKEHUI COBPEMEHHON OMOIIOTHUU st
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

8) YMEHHME YCTaHABIMBATH B3aUMOCBS3M MEXKJY OPraHOMJAMH KIETKH M UX (YHKIUSIMH, CTPOCHUEM
KJIETOK Pa3HBIX TKAHEH M MX (YHKIMSIMH; MEXKIY OpraHaMU U CUCTEMAMM OPraHOB V PACTEHUM, YKUBOTHBIX
M YeJI0BeKa W UX (DYHKIUSIMU; MEXKAY CHCTEMaMM OpPraHOB M MX (YHKIUSIMH, MEKIY dTanaMH oOOMEHa
BEIISCTB; dTalaMH KJICTOYHOIO IIMKJIA M )KU3HCHHBEIX IIMKJIOB OPraHHU3MOB; JTallaMy SMOPHUOHAIHLHOIO
PAa3BUTHS; TCHOTUIIOM U (PECHOTUIIOM, (DEHOTUIIOM U (haKTOpaMHU CpeJibl OOMTaHUS,

9) yMeHHE BBISBISATH OTAMYUTEILHBIE MPU3HAKH KUBBIX CHCTEM, B TOM YHCJE PACTEHMH, KUBOTHBIX
1 YeJI0BEKa;

10) yMeHHE MCIIOJIb30BaTh COOTBETCTBYIONINE apT'YMEHTHI, OMOJIOTHYECKYIO TSPMHUHOIOTHIO B CUMBOJIMKY
JUISL JOKA3aTeIbCTBA POJICTBA OPraHU3MOB PAa3HbBIX CUCTEMATHYECKHUX TPYIII;

11) yMeHMe pemarh OHMOJOTMYECKHE 3aJaul; BLIABISTH IIPUYMHHO-CIEICTBEHHBIE CBSI3H  MEXKIY
HCCIIEIYEMBIMH OMOJIOTHYECKMMU TIPOIECCAMM U SBJICHUSMH; ACIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUH
IOJIYYEHHBIX PE3YILTATOB;

12) ymeHue pemiath 3JIeMEHTapHbIE OMOJIOTUYECKHUE 33J]aud, COCTABIIATh CXEMbI MEPEHOCA BEUICCTB U
SHEPIUU B IKOCHUCTEMaX (I[eTH MTUTAHNUA);

13) ymeHHe BBINIOJHATH JIaDOpaTOpHBbIE W MpaKTUYECKHue paboThl, cOOMIOMATh MpaBuia MpuU pabore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

14) ymMeHHE KPUTHUYECKH OLICHUBATh M MHTEPIPETUPOBATH MHPOPMALUIO OMOJIOTHYECKOTO COJCPIKAHMS,
BKJTIOYAIONYIO TICEBJOHAYYHBIC 3HAHMS W3 pPa3duyHbix w#cTouyHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIC
MaTepuaibl); paccMaTpuBaTh TI00ANbHBIE SKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO;

15) ymenue cozgaBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS, 0000mIas OHOIOTHYECKYIO
nH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BaTh MOHATHHHBIN anmapar OHOJIOTHH;

16) yMeHHE BBIIBUIaTh TMIOTE3bI, IPOBEPITh UX SKCIEPUMEHTAIbLHBIMUA CPEACTBAMH, (GOPMYIUPYS 1IEIb
HCCIEI0BAHNS, aHAJU3UPOBATh MOJYYCHHEIC PE3YILTATEI M ASJaTh BEIBOJBI;

17) yMeHHE y4acTBOBAaTh B YU4E€OHO-UCCIEAOBATEILCKOW PadO0Te M0 OMOJOTMH, SKOJOTHU M MEIUIIMHE,
IIPOBOAMMOM Ha 0a3€ IIKOJbHBIX HaYYHBIX OOIIECTB, M MYOJUYHO IPEACTABIITL MOJYYECHHBIE PE3YILTAThI
Ha YYCHUYCCKUX KOHPEPEHIINSIX ;

18) yMeHHE OIIEHUMBATh JSTHYECKHE AacCIEKThl COBPEMEHHBIX MCCIACHOBAHMI B 00JacTH OMOJIOTHH




M MEJIUIUHBL _(KIOHUPOBAHUE, HMCKYCCTBEHHOE OIIOAOTBOPECHHE, HAOpaBJIEHHOE M3MEHEHUE TIE€HOMA
M CO3JaHHE TPAHCTE€HHBIX OPraHU3MOB);

19) yMeHHE OCVYIIECTBIATh OCO3HAHHBIA BBIOOpP Oyayimied npodecCHOHANLHON JeATEIbHOCTH
B 00yacTy OMOJIOTMH, MENUIMHEI, OMOTEXHOJIOIMH, BETEPHUHAPHUH, CEILCKOTO XO3SHMCTBA, IMHILEBOM
IPOMBIIIIEHHOCTH, YIIYOJSTh NHO3HABATEILHBLIA HHTEpPEC, HaNpaBJCHHLIA Ha OCO3HAHHBIA BEIOOD
COOTBETCTBYIOIIEH mpodeccuu M MPOJOJDKEHHE OMOJIOTMYECKOr0  00pa30BaHMs B VUPEKICHUIX
cpeaHero npoheccuoHaabHOro M BEICIIEr0 00pa3oBaHus.




COJAEP)KAHUE YYEBHOI'O ITPEMETA «bHOJIOI' U51»

10 KJIACC

ba3oBblii ypoBeHb

Yriayo6/eHHblii yPOBEHb

10 kaacc. 1 4 B Hemenno, Bcero 34 4, u3 HUX 1 4 — pe3epBHoe
BpeMs

10 kmace. 102 4, u3 Hux 1 4 — pe3epBHOE Bpemsl

Tema 1. Buosiorusi Kak HayKa

buonorus kak Hayka. CBs3b OMOJOrMM € OOLIECTBEHHBIMHU,
TEXHUYECKUMHU U JIPYTUMH  €CTECTBEHHBIMH  HayKaMH,
¢unocodueit, ITUKON, 3CTETUKON M npaBoM. Ponb Ouosnoruu B
(dbopMHpOBaHUN COBPEMEHHOI Hay4HOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Mertoasl  mO3HaHWUS ~ KWUBOW  TpHpoAbl  (HaOIIOAEHHE,
SKCHEpUMEHT,  ONHUCAaHHWEe,  H3MEpeHue,  Kiaccupukanus,
MOJIETMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).

Jdemoncrpanuu:

Ilopmpemwr: Y. JHapsun, I'. Mennens,
JIx. Yorcon u ®@. Kpuk.

Tabauyst u cxemol: «MeTOBI TO3HAHUS KUBOU PUPOABD».

JlabopaTopHbIe 1 NpaKTHYeCKHe PadoThI:

Ipakmuueckas paboma Ne 1. «Vcnonb30BaHUE PA3ITUYHBIX
METO/IOB MPU U3YyYECHUU OMOJIOTUUECKUX OOBEKTOBY.

H. K. Komb1os,

Tema 1. Buosiorusi kak Hayka

CoBpeMeHHast Ouonorus — KOMIUIEKCHas Hayka. Kpamkas ucmopus
passumus_6uonozuy. buonoruvyeckre HAyKM W HM3ydaeMble UMH IMPOOJIEMBI.
Dynoamenmanvhvle, NPUKIAOHBIE U NHOUCKOBbIE  HAVYHbIE  UCCIe008aAHUs
6 buonocuu.

3HaueHue OHoOJOrMM B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHBl Mupa. [Ipogeccuu, ceazanuvie ¢ buonocueli. 3nayenue OuoLo2UU
8 _NpaKmu4eckou OesamenbHOCMU 4el08eKd: MeOuyuHe, CelbCKOM Xo3Alcmee,
NPOMBIULIEHHOCIU, OXPAHe NPUPOObL.

JdemoncTpanuu

Ioptpetsl: Apuctotens, Teoppacr, K. JIunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apgeit, I'. Mengens, B. 1. Bepuanckui, U. I1. I1aBnos, . 1. Meunukos, H. W.
Baunos, H. B. Tumocdees-Pecosckuii, J[x. Yorcon, ®. Kpuk, /. K. benses.

Tabnouier u_cxembl: «CBSi3b OMOJOTHMM € JAPYrUMHU Haykamm», «Cucrema
OMOIOTHUECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl H X OPTaHU3AMS

Kupble cucrembl (OHMOCHCTEMBI) Kak NpPEeIMET HW3Y4YECHHUS
Oouosioruu. OTIHYME KHUBBIX CHUCTEM OT HEOPraHMYECKOH

Tema 2. ’KuBble cuCTeMbI U HX H3Y4YeHHUE

JKuBble cucTeMsbl Kak peaMeT u3ydeHus Ouosaoruu. CBOHCTBA JKUBBIX CUCTEM:
€AMHCTBO XMMHUYECKOTO COCTaBa, IUCKPETHOCTb M LIEJIOCTHOCTb, CIIOKHOCTD
Y yIIOPSJOYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpPTaHU3aLHs,




MIPUPOJIBI.
CgoiicTBa OmocucTeM H HMX pa3HooOpasue. YpPOBHHU
OpraHu3an  OHWOCHUCTEM: MOJIEKYJIIDHBIM,  KJIETOYHBIH,
TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTe0IeHOTUYECKH i), OMOC(hepHBIiA.
JdemoncTpanum:
Tabauysr u cxemovr: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU
OpraHu3aIly >KUBOU MIPUPOIBI.

Obopydosanue: moaens monekyisl JJTHK.

CaMOBOCITPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUYHUBOCTbD, POCT U Pa3BUTHE.

YpoBHH OpraHmM3aliyd JKMBBIX CHCTEM: MOJICKYJISPHBIM, KJICTOYHBIH,
TKaHEBBIH, OPraHU3MEHHBIN, MOIMYJISIIMOHHO-BUA0BO, 3KOCHCTEMHBIMN
(buoreonenoTnueckuii), 6mochepusiid. IIpomeccrl, MTPOUCXOASIINE B KUBBIX
cuctemax. OCHOBHbBIC TIPHU3HAKU XKUBOTO. JKHM3HB Kak (opMa CyIIECTBOBAHUS
Marepuu. Hayku, wu3ydaromme >KMBbIE CHCTEMbI Ha pPa3HBIX YPOBHSX
OpTraHM3aIIH.

Usyuenue orcusvix cucmem. Memoowl duonocuueckou nayku. Habnwooenue,
uzmMepeHue, dKCnepumenm, cucmemamuzayus, memaanaius. llowsmue o
3A6UCUMOU U He3a8UCUMOll _nepemennol. llianuposanue sKcnepumenmd.
Ilocmanoexa u nposepka eunomes. Hynesas cunomesa. Ilousmue ebib6opku u eé
docmoseprocms. Pazopoc 6 buonocuueckux oaunvix. Quenka 00cmosepHocmu
NOJIYYeHHbIX pe3yibmamos. IIpuiunbl UCKAMCeHUs pe3)ibmamos IKCnepumenma.
Tonsmue cmamucmuyecko2o mecma.

Tabmumpl w1 cxembl: «OCHOBHBIE TIpU3HAKH JKU3HM», «buongornueckue
cucrteMbl», «CBOWCTBAa KUBOH MaTepun», «YPOBHH OpraHU3alUH >KUBOU
npupoab», «CTpOCHHE >KMBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOT0 opranusmay, «buoreonenosy», «buochepay, «Metoas
W3YYCHUS KUBOU IPHPOJIBI.

O6opynoBanue: 1abopaTopHOE 00OPYAOBAaHUE IS TPOBEACHUS HAOIIOIEHUH,
WU3MEPEHUM, SKCIIEPUMEHTOB.

JlabopaTopHble U NIpaKTHYeCKHue PadoThl

[IpakTuueckaspaborta «cnomp30BaHNe Pa3IMYHBIX METOJIOB IPHU
W3YYECHUHU KUBBIX CUCTEM).

Tema 3. XuMnuecKHuii COCTaB U CTPOEHHE KIETKH

XUMHUYECKUN COCTAB KJIETKU. XUMUYECKUE AJIEMEHTBI: MaKpO-
3JIEMEHTBI, MUKPO3JIEMEHTHL. Bosia 1 MUHEpaNbHbBIE BEIIECTBA.

OYHKIIMA BOJBI M MHUHEPAIBHBIX BEIIECTB B KJETKE.
[Tonnepsxkanue 0CMOTUYECKOTO OanaHca.

benku. CoctaB u crTpoeHne OenKkoB. AMHHOKHCIOTHI —
MOHOMEpHI OenkoB. HezaMeHnMbIe U 3aMEHUMbIE aMUHOKHCIOTHI.
AMMHOKHUCJIOTHBIN COCTaB. Y POBHU CTPYKTYPHI OEITKOBOI

buoaorua kjaerku
KneTtka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHUILIA KUBOTO. Mcmopus
omkpovimust kiemku. Pabomwi P. I'vka, A. Jleseneyxka. Knemounas meopus (T.
Hlsann, M. IlInetioen, P. Bupxos). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM
KJIETOYHOW TEOPHH.

Memoovl  MONeKyisapHou U KIeMOYHOU _ OUONo2UU.  MUKDPOCKONUSL,
xpomamozpagus, anekmpogopes, Mmemoo MEYEHbIX amomos,
oupgepenyuanvroe yenmpugyeuposarue, Kyibmusuposarue kiemok. Mzyuenue
duxcuposannvix kiemok. Inekmponnas muxpockonus. Koudoxanvnas




MOJIEKYJbI ([IEpBUYHASL, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS
CTpyKTypa). XHUMHUECKHEe CcBoicTBa OenkoB. buonoruueckue
byHKIMH OETTKOB.

depMeHTHI — OWoONOrHuecKue Kartanu3atopel. CTpoeHue
(depMeHTa: aKTUBHBI LEHTp, cyOcTpaTHas Crenu(pUIHOCTb.
Kodepmentsl.  Buramunabl.  Omimuus  ¢GepMeHTOB  OT

HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrieBopl: MOHOCaXapuIpl (TIIF0K03a, prdo3a U J1e30KCUpr003a),
aucaxapuabl (caxaposa, JIaKTO3a) M TOJUcaxapuabl (Kpaxmad,
[JIMKOT'EH, 11eJUTI0J103a). buonornyeckue pyHKIUM yrieBo0B.

Jlunupel:  Tpuriuuepunabl,  Gochonunuasl,  CTEPOUIBI.
I'unpodunsHo-rUAPOPOOHBIE CBOIICTBa. buonoruueckue
¢bynkuun unuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB W JIUIHIOB
KaK ICTOYHUKOB SHEPTHUHU.

Hykneunosbie kucnotel: JIHK wu PHK. Hykneornmasr —
MOHOMEpHI HYKJIEMHOBBIX KuciaoT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenne u ¢yukuuun PHK. Buast PHK. AT®: crpoenue u

GbyHKIIH.

[MuTonorus — Hayka o kierke. Kierounas teopust — npumep
B3aUMOJICHCTBUS Uliel U (HaKTOB B HAYYHOM HO3HaHUM. MeTo bl
U3Yy4YEeHUs KIIETKH.

Knerka kak nenmoctHas xuBas cucrema. OOmue NpuU3HAKU
KJIETOK: 3aMKHYTas HapyXHas MeMmOpana, monekynasl JIHK kak
reHeTUYECKUH amnmnapar, cucTeMa CUHTe3a Oeka.

Tunel  KIETOK: DyKapUOTHYECKas M IIPOKAPUOTHUYECKAs.
Oco0EHHOCTH CTPOESHUS MPOKAPHUOTHUECKON KiIeTKU. Kierounas
cTeHka Oaktepuil. CTpoeHHE DYKAPHOTHUECKOW  KIIETKH.
OCHOBHBIE OTIINYHSI PACTUTENBHOM, Y)KUBOTHOM 1 TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAsl CTEHKA,
IIMKOKauKe, ux (yHkuuu. Ilnasmaruueckas memOpaHa, eé
coiictBa W ¢Qynkuuu. [lurormasma u €€ OpraHoHbL
OnxnomemOpannbie opranou sl kietku: DIIC, ammapat [Nonbmxwy,

Mukpockonus. Bumanwvroe (I’ZDZ/L’)!CMS’HeHHOe) Uu3yuyeHue Kjiemok.

JdemoHcTpauuu
Loptperer: P. Tyx, A. JleBenryk, T. IlIBann, M. Illneiigen,

P. Bupxos, K. M. bap.

Tabmaunpl u cxempl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIH MHKPOCKOID,
«Mcropus pa3BUTHS METOJOB MUKPOCKOITUM.

O0opyIoBaHKe: CBETOBOW MHMKPOCKOI; MHUKpOMpENnaparbl PacTUTENbHbIX,
JKUBOTHBIX U OaKTEPUAIIbHBIX KJIETOK.

JlaGopaTopHble M NPpaKTHYeCKHE PA0OOTHI

[IpaktuueckaspabdorTa «3ydeHne MeTOIOB KICTOYHOW OHOJIOTUU
(xpoMarorpadus, snekTpodopes, auPPepeHInATbHOS IEeHTPUDYTHPOBAHNE,
[TLIP)».

XHMHYeCKasi OPraHU3alUs KIeTKH
XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIIbTpPaMHKPO3IeMeHThI. Boga
U €€ poJib KaK pacCTBOPUTENIS, PEareHTa, y4aCcTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsauru. MUHepanbHbIe BEIIeCTBA KIETKU, UX OHMOJIOrHYecKas poib.
Ponb kamuonoe u anuonoe 6 knemxe.
Opranndeckue BelecTBa KIETKU. bruonorndeckue nonumepsl. benkn.
AMHHOKHUCIIOTHBIN cocTaB 0eKOB. CTPYKTYphI OEITKOBOI MOJIEKYJIBI.
[TepBuuHas cTpykTypa O6enka, menTuaHas cBsi3b. Bropuunas, TpeTuyuHas,
yeTBepTUYHas CTPYKTYphl. JleHaTypanus. CBoiicTBa OenkoB. Knaccugurayus
benxos. buonornueckue GyHKIUN O€NKOB. [Ipuonul.
VYrneBoabl. MoHOCaxapu/ibl, JUCaxapyibl, OJIUTOCaxapu/bl U MOJUCaXapHIbl.
OO0uwmii maH cTpoeHus U GU3NKO-XUMHUYECKUE CBOMCTBA YIIIEBOJIOB.
buonoruueckue GyHKIIMHN YTIEBOIOB.
Jlunuasl. I'uapopunsHO-ruapodoOHbIe cBOMcTBa. Knaccupukarus Tunumos.
Tpurnuuepuasl, Gpochonunuasl, BOCKH, cTepouabl. buonoruueckue GyHKIMN
munuaoB. Oowue ceoticmea 6UoI02UYeCKUX MeMOPaH — meKy4ecmb,
CHOCOOHOCMb K CAMO3AMBIKAHUIO, HOIYNPOHUUACMOCHTb.
Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne HykI€eMHOBBIX KUCIIOT.
Hyxneoruasl. [Tpuamun kommiementapuoctu. [Ipasuino Yapradda. Ctpykrypa
JIHK — nBoiinas criupaib. MecToHax0X/IeHUue 1 OMOIOTHYecKue (PyHKIIMH
JHK. Buasl PHK. ®yuknun PHK B kietke.




J30coMbl. [ToyaBTOHOMHBIE OpTraHOU/ bl KJIETKU: MUTOXOHPHH,
mactuabl. [IpoucxoxkaeHne MHUTOXOHAPUM W IiacTua. Buael
maactua.  HemeMOpaHHbIE oOpraHOWIBI KJIETKH: PUOOCOMBI,
KJIETOYHBIA LEHTP, LIEHTPUOJIM, PECHUYKH, KT'YyTUKH. DyHKIIUU
OpPraHouJIOB KJIETKU. BkiroueHus.

Anpo — perynaTopHblii LEeHTp KieTku. CTpoeHue sapa:
anepHas  00O0JIOYKa, KapuoIla3Ma, XPOMAaTHH, SJPBILIKO.
XPpOMOCOMBI.

TpaHcnOpT BELIECTB B KIIETKE.

JeMoHCcTpanum:

Ilopmpemur: A. JleBenryk, P. I'yk, T. lllBann, M. IlIneiinen, P.
Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.
M. bap.

Juaecpammur:  «PacnpeneneHue XUMHYECKHUX JJIEMEHTOB B
HEXHUBOW Ipupone», «Pacnpenenenne XUMAYECKUX 3JIEMEHTOB B
KUBOU IIPUPOLIEN.

Tabnuyer u cxemsi:. «llepuonnyeckas Tabiuna XMMHYECKHX
3JIeMEHTOBY», «CTpOoeHHE MOJIEKYJIbl BOJbI», «brnocuHTes Oenkay,
«Ctpoenne Momnekynsl Oenka», «CtpoeHue ¢epMeHTay,
«Hyxneunossie kucnotel. JIHK», «Ctpoenue momnekynsr ATD»,
«CTpoeHHME 3YKapHOTUYECKOW KIETKH», «CTpoeHue KUBOTHOHU
KiIeTkn», «CTpoeHne pacTuTenbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTHYECKON  KIeTkn», «CTpoeHne sdAapa  KIETKH,
«YTneBoasl», «JInmuasy.

ObopyoosaHnue. CBETOBOI MHUKPOCKON, OOOpYyIOBaHUE IJis
MpoBeEHUSI  HAOMIOJACHWM, HW3MEpPEeHHH,  SKCIIEPUMEHTOB;
MHUKpPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaboparopHbie M NpaKTHYeCKHEe PA0OTHI:

Jlabopamopnasa paboma Ne 1. «/3ydeHue KaTalUTUYECKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMIIIa3bl W KaTajaa3bl)».

Jlabopamopnas paboma Ne 2. «3ydeHue CTpOEHHs KIETOK
pacTeHUi, )KMBOTHBIX ¥ OAKTEpHi 1101 MUKPOCKOIIOM Ha FTOTOBBIX

Crpoenune monekynbsl AT®. Maxpospeuueckue ceasu 6 monexyne ATD.
Buonocuueckue gpynkyuu ATD. Boccmanosnennvie nepenocyuxy, ux yuxyuu
6 knemke. [pyeue nyxkneosuompugocgamol (HTD). Cexeenuposanue JTHK.
Memoouvl cenomuku, MpAHCKPURMOMUKU, NPOMEOMUKU.

Cmpykmyphnas buono2us. buoxumuyeckue u ouopuzuieckue uccied08anus
coCmasa U nPoCmMpancmeenion cmpykmypul obuomonexya. Mooenuposarue
CMPYKmMypbl U QYHKYULL OUOMONEKY U UX KoMniekcos. Komnvromepmbiii ousatin
U OP2AHUYECKUU CUHME3 OUOMONICKVIL U UX HENPUPOOHBIX AHANIO208.
JleMoHCcTpaL UK

IHoprpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, O.
Conrep, C. Ilpy3unep.

[{uarpammer: «PacmipeneeHne XUMUYECKUX AJIEMEHTOB B HEXKUBOU MTPUPOJICY,
«PacripeieneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOAE.

Ta6munpl u cxembr: «Ilepronnueckast TabnuIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbD», «BelmiecTBa B cOcTaBe OpraHu3MOBY,
«Ctpoenne Mousekyibl 0enka», «CTpYKTypbl OEIKOBOM MOJEKYIIbI,
«CTpoeHue MOJIEKYJ YIJIeBOI0BY, «CTpoeHHEe MOJIEKYJT JTUTIHUIOBY,
«Hyxnennosbie KUCIOTBHD), «CTpoeHne MoieKyabl ATOx.

O0opyaoBaHue: XUMUYECKast MocyJja 1 000pyA0BaHHUE.
Jlabopamopnle u npakmuyueckue padpombol:

1. Jlabopamopnas paboma «Obnapyicernue Oeaxos ¢ noMoubio
KAYeCmeEeHHbIX PeaKyuily.

2. labopamopnasa paboma «Hccredosanue HyKIeUHOBbIX KUCIOM,
BbIOCICHHbIX U3 KIEMOK PASAUYHBIX OPSAHUIMOE.

Crtpoenne u pyHKIHH KIETKU

Tumel KIETOK: DYKapUOTHYECKas W TPOKAPUOTHUECKAS.
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre NpoOKapUOTHYECKON KIeTKH. Kiemounas cmenka Oaxmepuil u
apxetl.  OcobeHHOoCmU _ cmpoeHus  2emepompo@dHot  u  agmompo@dHou
npoKapuomuyeckux kiemok. Mecmo u ponv npokapuom 8 6uoyeHo3ax.

Crpoenne u (pyHKIIMOHUPOBAHHE dYKApPUOTUYECKON KIeTKH. [lmazmaruueckas
MeMOpana (razmanemma). CTpyKTypa MIa3MaTHaecko MeMOpaHbl. TpaHCcopT

CrpykrypHO-




MUKpOIpenaparax U uX OIMUCaHUue».

BEIIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHBIN (muddy3us, ooaeryéHHas
muddy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
Honynpornuyaemocmo __membpanvl.  Paboma  nampuikaiuesoco _ Hacocd.
Ouooyumos: _nunoyumos, gazoyumos. Ikzoyumos. Kiemounas cmenka.
Cmpykmypa u pyuxyuu Kiemoynou cmenKu pacmenuil, 2pubos.

Huromnnasma. Lumosons. L{lumockenem. [leusxcenue yumonnazmvi. Opranouisl
kieTkd. OpHOMeMOpaHHBIC OPTaHOWIBI KIIETKH: JHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapat 'osbKH, TM30COMBI, X CTpOEHUE U (QYHKUUU. B3aumocesss
00HOMeMOpanHbIX op2anoudos kiemku. Cmpoenue cpanyiapHo20 pemuKyIyma.
Mexanus3M HanpasiaeHus 0enkoB B DIIC. Cunmes pacmeopumvix benkos. Cunmes
KIeMmOoYHblx __memopan.  Inaokutl  (aepanyisapuviil)  OHOONAAZMAMUYECKUL
pemukyaym. Cekpemopnas _¢yuxyus _annapama 1 onvoocu. Moandukanus
oenkoB B ammaparte [onpmku. CopTupoBKa Oe€IKOB B ammapare | obKu.
TpaHcmopT BelIecTB B KJIeTKe. Bakyonu pacTUTENIbHBIX KJIETOK. Knemounblil Cox.
Typeop.

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHAPUH, TTACTH/IBL.
Ilpoucxoorcoenue mumoxonopuui u naacmud. Cumbduocenes
(K. C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHne u pyHKIIMH MUTOXOHAPHUH 1
wiacTul. [lepsuunvle, 6MOPUYHBLE U CLONCHBLE NIACHUObL
domocunmesupyrowux sykapuom. XaoporaacTbl, XPOMOILIACTHI, JIEUKOIIACThI
BBICIIMX PAaCTECHUM.

HemeMmOpanubie opranousl kineTku CTpoeHue u GyHKIIUH HEeMEeMOpPaHHBIX
OpraHouoB KiIeTku. Pubocomsl. [IpomMekyTouHbIe (DUIAMEHTEI.
Muxpodunamenmol. AKTHHOBbIE MUKPOGIIAMEHTEI. Mblueunble KiemKu.
AXTHHOBEIC KOMIIOHEHThI HEMBIIICYHEIX KIETOK. Muxkpompybouxu. Knemounwiii
yeump. Cmpoenue u 0sudcerue Hc2ymurkos u pechuyex. Muxpompyoouxu
yumonaazmul. Llenmpuons. beaxu, acCONMUPOBAHHBIE ¢ MUKPO(DIJIAMEHTaAMHU
1 MUKPOTPYOOUYKaMHu. MOTOpHEIE OEIKH.

Anpo. O6onouka sapa, XpOMaTHUH, KApUOIUIA3Ma, SIPBIIIKH, UX CTPOCHHE
u Gyskuun. Aoepuviil benkoswviii mampuic. IIpocmpancmeennoe pacnonioxiceHue
Xpomocom 6 _unumepghaznom sope. DYXpOMATHH M TETECPOXPOMATHH. benku
Xpomamuna — 2ucmonsl. JJMHAMUKA SASpHOM 000J0YKM B MUTO3E. SaepHEIN
TPAHCIIOPT.




Krnerounsie Bxitouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SyKapuoT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

Hoptpertsr: K. C. MepexkoBckuii, JI. Maprymuc.

Tabmunpt u cxempl: «CTpoeHHE JYKApUOTHYECKON KIeTKn», «CTpoeHue
JKUBOTHOM  KieTku», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
MUTOXOHJIPUIY, «S1poy», «CTpoeHHe MPOKAPUOTHUECKON KISTKI.

OO6opyoBaHKe: CBETOBOW MMKPOCKOI; MMKpPOIpEnaparbl pacTUTEIbHBIX,
JKUBOTHBIX KJIETOK; MUKPOIIpENapaThl OaKTepHabHbIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHE PA0GOTHI

1. labopaTtopHas paboTa «/3yuyeHue cTpoeHus KJIETOK pa3IMuHBIX
OpPTaHU3MOBY.

2. IIpaxmuyeckasapaboma «M3yueHue ceoucms KiemouHol
MeMOpPaHbLY.

3. Jlabopamopuas paboma
U 0en1a3mMonu3a 68 pacmumenbHblX KIemKaxy.
4. [Ilpakmuueckasapaboma «H3yuenue 08uUdCeHUA YUMONIAIMbL
8 PACIMUMEIbHbIX KIeMKAX).

«Uccnedosanue niaasmoaiusa

Tema 4. )I(Pl?oHeIleﬂTe.TlLHOCTb KJIIETKH

OOMeH BelecTB, MU METa0O0IN3M. ACCUMUIISIIHS
(mmacTudeckuii 0OMeH) M JUCCUMMIISALUS (SHEPTETUYECKUI
oOMeH) —

JIB€ CTOPOHBI €UHOTO Tpoliecca MeTadonu3ma. Ponb 3aKkoHOB
COXpaHEHUS BEIIECTB U YHEPTUH B TOHUMAaHUHA METa00IM3Ma.
Tumnbel oOMeHa BenecTB: aBTOTPO(PHBIN U TeTepoTpodHBINA. Posb
(dhepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHUH YHEPTHH B
KJIETKE.

®dorocunres. CBeToBas U TeMHOBas (pa3bl hoTocuHTe3a. Peakuun
dotocunTe3a. I HeKTUBHOCTH GOTOCHUHTE3A. 3HAUCHUE
¢dorocunTe3a IS KU3HU Ha 3emiie. BiausiHue yciaoBuil cpesibl Ha

OO0OMeH BelecTB U NpeBpalleHne JHEPTUH B KJIeTKe

ACCUMUIISIIINS U JUCCUMMUIISIIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPOPHBIM U TeTEpOTPOPHBINA. YUacTHe KUCIOPOoJia B OOMEHHBIX
mpolreccax. JHepreTudeckoe obecreyeHne KIEeTKH: mnpeBpamieHue ATO
B 0OMEHHBIX mpoleccax. MEepMEHTATUBHBIM XapakTep peakIuil KIETOYHOTO
MeTtabonmu3ma. DepMeHTH, UX CTPOEHHE, CBOMCTBA W MEXaHW3M JCHCTBHUS.
Kodepmentsl. OTinuuns GepMEeHTOB OT HEOPTAHMUECKUX KaTalIu3aTopoB. beaku-
AKTHUBATOPHI M OETKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTATUBHBIX
peaKIuii OT pa3aTuvIHBIX (PaKTOPOB.

[lepBUuHBIil CHUHTE3 OpPraHUYECKUX BEUIECTB B KieTke. DOTOCHUHTE3.
Anoxcueennvlii u oxcueenHvll gomocunmes y baxkmepuii. Ceemocobuparoujue
NUSMEHMbl U NUSMEHMbl PeaKyUoHH020 yeHmpa. Poib XJ0pomIacToB B IPOLECCEe
dorocunresa. CeroBas u TeMHOBas (aszpl. Pomoodvixanue, Cz., C4. 1 CAM-
munvl_gpomocunme3sa. IIpoayKTUBHOCTH (pOTOCHHTE3a. BiusSHUE pa3iruHbIX




(oTOCHHTE3 M CITOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTCHHUU

XeMocuHTe3. XeMOCHHTE3UPYIOUIHE OaKTepHH. 3HAaUeHUE
XEMOCUHTE3a JJIsl XKU3HU Ha 3eMIIe.

DHepreTuvecKkuii 0OMeH B KJIeTKe. Paciienienue BemecTs,
BBIJICJICHUE U aKKYMYJIMPOBAHUE SHEPTUH B KIIETKE. DTaIbl
IHEepreTudeckoro ooMeHa. I'miukonu3. bposkeHue u ero BUJbI.
KucnopoaHoe okuciieHue, Win KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunupoBanue. IGHEeKTUBHOCTH
SHEPreTUYEeCKOro OOMEeHa.

Peakiiun marpuuHoro cunresa. ['eHeTnveckas nHGpopMarms u
JIHK. Peanuzanus reHeTnyeckoi MHGOpMAITUH B KJIETKE.
I'enernueckuii Ko ¥ €ro cBoMcTBa. TpaHCKpUTIIUS — MaTPUYHBII
cunre3 PHK. Tpancnsmust — OuocuHTe3 Oenka. DTarbl
tpancisiiuu. KogupoBanue amuHokucnot. Ponbs pubocom B
OuocuHTEe3e OenKa.

Hexknerounsie ¢popMbl x1u3HH — BUpYCHI. MlcTOpus OTKPBITHS
Bupycos ([[.W. UBanoBckwuit). OCOOEHHOCTH CTpOEHUS U
KU3HEHHBIA IUKJ BUpycoB. bakrepuodaru. bonesnu pactenuii,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc
uMMyHO-epunurta yenoseka (BUY) — Bo3oyaurens CIIN a.
OOpatrHas TpaHCKpUIILHS, peBEepTa3a U MHTErpasa.
[IpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00JICBaHUIA.

JleMoHcTpanuu:

IToprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A.
Tumupsses.

(bakToOpoB Ha CKOPOCTh (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A.

XeMOCHHTES. Paznoobpasue OpraHU3MOB-XEMOCHHTETHKOB:
HUTPUPHUIHPYIOUTHE OAKTEPHH, KeJIe300aKTepuH, cepoOaKTepruu, BOAOPOIHbIC
OakTepuu. 3HaUYEHHNE XEMOCHHTE3a.

AmnaspoOHble opranu3mbl. Buasl Opoxenus. I[Ipodykmvl OpooiceHuss u ux
UCNONb306AHUE _4eNl08eKOM. AnaspobHble  MUKPOODSAHUSMbL _KAK __0ObeKmbl
buomexnonio2uu u 6030youmenu Ooae3Hell.

AdpoOHBIC OpraHu3Mbl. DTarbl YHEPreTHYECKOro ooMeHa. [loaAroToBuTENbHBIM
sTan. [ TuKoan3 — OeCKHUCIOPOHOE PACIIEIIIICHUE TIFOKO3bI.

buonornueckoe OKUCIEHHE, WM KIETOYHOE JibIXxaHue. Poip MUTOXOHApHIA
B  Iporeccax  OHMOJOTHYECKOTO  OKHCICHMS.  Lluxiuueckue  peaxuuu.
Oxuciumenvroe _gocghopuruposanue. IHeprus MeMOpaHHOrO TIpajueHTa
npotoHoB. Cunmes AT®: pabora nporoHHol ATD-cuHTa3wl. [Ipeumyuiecmea
aspobro20 _nymu_obmena__eeuwecme _nepeo anaspoouvim. Ipdexmusnocmo
OHep2emuyecko20 0OMend.

JdemMoHcTpanuu

Hoprpersr: k. ITpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabauiet u cxembl: «DoTocuHTe3», «IHEpreTHUecKuii ooOMen», «buocunres
oenkay, «CtpoeHue GpepmMeHTa», «XEeMOCHHTE3.

O06opyI0BaHKE: CBETOBO MUKPOCKOI; 000pYIOBAaHUE TSl IPUTOTOBICHUS
MMOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

./Iaﬁogzamogznble U npaKmuueckue Qa60mw

1. 1Tabopamopnas paboma «H3yuenue KAmMaaumu4eckoul
AKMUSHOCMU (hepMmenmos (1Ha npumepe amuiasvl Ui KAmanidassl)y.
2. Jlabopamopuas paboma «Hzyuenue  hepmenmamusno2o

PacuienieHus NepoKcudd 6000p00d 8 PACMUMENbHBIX U HCUBOMHBIX KIEMKAXY.
3. labopamopunas paboma «Cpasuenue npoyeccos gdomocunmesa
U XeMOCUHME3AY.
4. Jlabopamopuasa paboma _ «Cpasnenue npoyeccos OpoxceHus
U ObIXAHUAY.
Hacaencreennas nngopmManus 1 peajn3anus eé B KIeTKe
Peaknum matpudHOTO cuHTe3a. [IpHHIMIT KOMIIEMEHTAPHOCTH B PEAKIIUSX




Tabmuiel ¥ cxeMbl: «THIBI TUTaHUSY, «MEeTa00aIu3M»,
«MuToxoHApUA», «IHEPreTUUEeCKUl 00MeH», «XJ10poIIacTy,
«Dorocunresn, «Crpoenne IHK», «Ctpoenue u
¢byHKIIMOHUpOBaHUE reHa», «Cunre3 Oenkay, «['eHeTnueckuit
Kol», «Bupyce», «bakrepuodarny, «CTpoeHHE U )KU3HCHHBIN
LUK BUpYyca

CIINda, 6axtepuodaray, «Permmkarus JJHK».

Obopyodosanue: moaenu-anturkanuu «Y apoenue JJHK u
TpaHCKpHUnuusy», «bruocunres 6enka», «CTpOCHUE KICTKN;
Mozeinb ctpykTypsl JTHK.

MaTpUYHOrO  cHHTe3a.  Peanmsanums ~ HacieACTBEHHOM — HMH(pOpMalUU.
I'eneTnueckuit kox, ero cBoicrTBa. TpaHckpunuus — MarpuyHslii cuare3 PHK.
[IpyHIMIIBI ~ TPAHCKPUIILMM:  KOMIUIEMEHTAPHOCTb,  AHTHUIIAPAJLICIBHOCTD,
acummeTrpuyHocTh. CospeBanue MatpuuHblx PHK B sykapuoTHueckol KIETKe.
Hexogupyromue PHK.

Tpancnsmus u e€ stanbl. Yuactue tpancnoptabix PHK B OnocunTese Genka.
Ycnosus 6uocunmesza beaxa. KoaupoBanue amuHOKHCIOT. Poib pubdocom
B OnocuHTe3e OenKa.

CoBpeMEHHbIE NPEJCTABICHUS O CTPOEHUM T'eHOB. Opeanusayus ceHoma
Y_npokapuom__u_2ykapuom. Pezynayus axkmusHocmu _2eH08 Y npoKapuom.

Tunomesa onepona (®@. JKakob, K. Mano). MonekylspHbIE MeXaHHU3MbI
DKCIIPECCUU TE€HOB Y IyKapuoT. Posib XpomaTvHa B PEeryisiuyd paboThl TEHOB.
Pecynsayus 0Omennvix npoyeccos 8 kiemke. Knemounuwiii 2omeocmas.

Bupycbl — HekieTouHble OPMBI )KU3HU U OOJIMraTHBIE Tapa3uThl. CTpoeHue
MPOCTBIX W CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKuszHeHHbLl
YUKTL JHK-cooepocawux 8UPYCO8, PHK-codeporcawux 8UPYCO8,
baxkmepuogacos. Oopamuas mpanckpunyus, pesepmasda, UuHme2pasd.

BupycHsle 3a00neBaHus 4eI0BeKa, )KUBOTHBIX, pacteHuil. CITN/I, COVID-19,
COIMAITLHBIC U MEAMIIMHCKHE MTPOOIICMEI.

Buoungpopmamuka: unmeepayus u ananuz oonvuwux maccusos («bigdatay)
CMpYKmypHulX — Ouonoeudeckux  oauuwlx. Hanomexuonoeuu 6 buonocuu
u meouyune. Ilpocpammupyemvie @ynkyuu 6enkos. Cnocobvi 0ocmagku
JieKkapcma.

JdemoncTpanuu

Hoptpetst: H. K. Konbios, JI. . UBanoBCKUiA.

Tabnuiel u cxembl: «buocunres Oenkay, «['eHeTnueckuit Koa», «Bupyce»,
«baxrepuodarm.

JlabopaTopHble U NpaKTHYeCKHue padoThl

[IpakTuueckas pabora «Co3manue MOJEIN BUPYCay.

Tema 5. Pa3mHoOKeHHe M MHANMBHUAYAJIbHOE Pa3BUTHE
OPraHu3MOB

Kretounslii UK, WK )KU3HEHHBIN UK KiIeTku. HTepdasza u

KHM3HEeHHDBIN MUK KJIeTKH
Knerounsnii 1nwmki, ero mnepuoisl u perymsauus. HWatepdaza u MHUTO3.
OcobeHHOCTH MPOIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka KieTkn




muto3. [Iponeccsl, mporekaromue B uHTepdase. Pemnukanusa —
peakuuss MarpuuHoro cuHTe3a JIHK. Crpoenmne xpomocom.
XPpOMOCOMHBII HAOOP — KapHOTHIIL. JIMIUTOMAHBINA U TallJIONTHBIN
XpOMOCOMHBIE HabOpbl. XpomaTuabl. LluTomoruueckue OCHOBBI
Pa3MHOKEHHUS U UHAUBUIyAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne kierku — wmuto3. Craguu wmuto3a. [Ipoueccsl,
MPOUCXOASAIIME HA pPa3HbIX CTaAUSAX MUTO3a. buomornueckuit
CMBICJI MUTO3A.

[Tporpammupyemasi TuGenb KIETKH — aroInTo3.

@opMbl Pa3sMHOKEHUSI OPraHU3MOB: OECIOJ0€ U IOJIOBOE.
Buner Gecrionioro pasMHOXEHHS: AeNEHUE Ha/lBOE, MOYKOBAHUE
OJTHO- M MHOTOKIIETOYHBIX, CHOpPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOkeHue. VMIcKycCTBEHHOE KJIOHMPOBaHHE OPraHU3MOB, €ro
3HAUYEHHE VISl CEJIEKLUU.

[TosoBoe pazmMHOK€EHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu wmeioza. Ilporecchl, mnpoucxoasuMe Ha
cragusax mernosa. [loBenenune xpomocom B Meito3e. Kpoccunrosep.
buonornueckuii cMbICII M 3HaUEHUE MEN03a.

l'amerorenes — mnponecc 00pa3oBaHUs MOJOBBIX KIETOK Y
KUBOTHBbIX. [lonoBBIE Kene3bl: CEMEHHUKHM U SUYHUKH.
OO6pa3oBanne W pPa3BUTHE TOJOBBIX KIIETOK ramer
(ciepmaTo3ouy, siliekieTka) — CIEepPMaTOreHe3 U OOreHes.
Oco0OeHHOCTH  CTpOEHMs  SIMIIEKIETOK M  CIIEpMaTO30UOB.
OmnonorBopenue. [TapreHorenes.

WunuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHAIBbHOE
pa3BuTHE (3MOpHOreHe3). Jranbl SMOPHOHANIBHOTO PAa3BUTUS Y

MTO3BOHOYHBIX KUBOTHBIX: npobiieHue, racTpyJsus,
OpraHOT€HE3. [TocTamOproHansHOE pa3BUTHE. Tumbr
MOCTAIMOPHOHAIBHOTO pa3BUTHSL: psIMOE, HemnpsMoe

(inunHOYHOE). BimsHue cpeabl Ha pPa3BUTUE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct n pa3Butue pacreHuii. OHTOre€He3 IBETKOBOIO PaCTEHHUS:
CTPOEHHE CEMEHH, CTAJIUU PA3BUTHSI.

K geneHuto.  IIpecuHTteTndeckuit  (MOCTMHUTOTHYECKHH),  CHHTCTHYCCKHI
Y TIOCTCUHTETHYSCKUN (TIPEMUTOTHYECKUIN) TIEPUOJIBI HHTEP(a3bI.

Mampuunoviu cunmes JHK — penauxayusa. Ipunyunet penauxayuu JTHK:
KOMNAEMEHMAPHOCMb, NOJIYKOHCEPBAMUBHBI _CUHME3, AHMUNADAALETbHOCb.
Mexanuszm penauxayuu JITHK. Xpomocomvi. Cmpoernue xpomocom. Teromepnvi u
menomepasa. Xpomocomuvlil _Habop Kiemku — Kapuomun. Juniououbiil

U 2aniouoHbll Ha60pbl xpomocom. 1 omonocuunvie xpomocomul. Ilonoswle
XPOMOCOMDL.
HGHGHI/IG KIICTKM — MHMTO3. CTaI[I/II/I MHUTO3a MW IPOUCXOAAIINC B HHX

npouecchl. Tunsvt mumo3sa. Kapuoxkunes u yumoxunes. buonorudeckoe 3HaueHue
MHTO3A.

Perynsmuss mutoTHdeckoro mukia kieTku. [Iporpammupyemas kieTodHas
rudesp — arnonTos.

Knemounoe s0po, xpomocomvi, QyHKUUOHANLHAA 2eHoMuKd. MeXaHU3MBbI
nponudepannu, 1uddhepeHIMPOBKH, cTapeHus U rudenn kineTok. «lludposas
KJIETKa» — OMOoMH(OpMaTHIECKHE MOAEIN (HYHKIIMOHUPOBAHUS KIETKH.

JdemMoHcTpanuu

Tabnuiel 1 cxembl: «KU3HEHHBIA MUK KIETKH», «Muto3y», «CtpoeHue
xpomocomy, «Permkarusa JJHK».

OO6opyaoBaHKe: CBETOBOW MHKPOCKOI; MUKpOMpenaparsl: «MHUTO3 B KIETKaxX
KOpEIIIKa JIyKay.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI

1. Jlabopatopuas pabGota «M3yueHHne XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax.

2. JlabopaTtopHaspabora «HabmoneHne MUTO3a B KIIETKaX KOHYHUKA
KOpeIlKa JTyka (Ha TOTOBBIX MUKPOTMpEnaparax ).

Cmpoenue u QyHKuuy opzanu3mos

Buonocuueckoe pasnoobpasue opearnuzmos. QOHOKIEmMOYHbIE, KOJOHUALIbHbIE,
MHO2OKIIEMOYHbLE OPSAHUIMBL.

Ocobennocmu cmpoeHus U HCU3HeOesimelbHOCHU 0OHOKIENOYHbIX OP2AHUBMOS.
Bbaxmepuu, apxeu, oonokiemounvie 2pubdvl, 00HOKICIMOYHbIE 8000POCIU, OpYeUe
npomucmyl. Kononuanvuvle opeaniuzmol.

Bzaumoceszb wacmen  MHO2OKAEMOYHO20  OpP2aHU3MA.

Txanu, opzanvi




JdemoncTpanum:

Tabnuyvr u cxemvl: «DPopmbl PAZMHONCEHUS OP2AHUSMOBY,
«/{6olinoe  onnooomeopenue Yy  YBEMKOBbIX  PACMEHUY,
«Becemamuenoe pazmnooicenue pacmenuily, «/lenenue kiemku
oaxmepuiiy, «Cmpoenue nonosvix kKiemok», «CmpoeHue
xpomocomwry, «Knemounwviti yuxkny, «Pennuxayua J[HK»,
«Mumo3z», «Meuosz», «lIlpamoe u Henpamoe pazsumuey,
«l'amemozenes y maekonumarowux u uenogexka», «OcHosHbvle
cmaouu oHmozeHe3ay.

Obopyoosanue: MUKPOCKON, MUKponpenapamul
«Cnepmamo3ouovi MILEKONUMAruie2oy, «ilyexnemxa
maexonumarouje2oy, «Kapuoxkunes 6 xknemkax Kopewika iyKay,
MA2HUMHAsA MOOelb-annaukayus «/lenenue kKiemkuy;, Mooeilb
JIHK, mooenv memagpasznotl Xxpomocomul.

JlabopaTopHble M NpaKkTHYeCKHe PA0OTHI:

Jlabopamopnas paboma Ne 3. «HabnroneHne MUTO3a B KJIIETKaX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MHUKpPOITperapaTaxy.

Jlabopamopnas paboma Ne 4. «I3ydeHne CTpOEHUS MOJOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpENapaTaxy.

u cucmemul opearnos. Opeanuszm kax eounoe yenoe. I omeocmas.

Txkanu pacmenuu. Tunvl pacmumenbHblX _mKanel. obpazosamenvhasl,
NOKPOBHAsl, NPOB00AAs, OCHOB8HAs, mexanuyeckas. OQcobennocmu cmpoenus,
dyHKyUIL U pacnonodcenus mKanell 6 Op2anax pacmerul.

Tranu orcusomublx u_yenosexa. Tunvi JHCUBOMHBIX MKAHEU. dNUMEIUANbHAS,
CoOeOuHUmeNbHAsA, Mblieynas, Hepenas. Ocobennocmu _cmpoenus, @dyuxyui
U PACHONIONCEHUSL MKAHEU 8 OP2AHAX HCUBOMHBIX U Ye0BEKA.

Opeanvi. Becemamuenvie _u cenepamuenvie _op2anvl _pacmenutl.  Opzanbl
U_CucCmeMmbl_OpP2aH08 JHCUBOMHbIX U Yenosekd. DYHKUUU OpeaHo8 U _Ccucmem
0opeanos.

Onopa mena _opeanusmos. Kapkac pacmenuu. Ckenemvl  00HOKNIEMOYHBIX
U MHO2OKJIEMOYHbIX dcusomubix. Hapyoicnwlil u enympennuy ckenem. Cmpoenue
U Munwvl COeOUHeHUs. KOCMEl.

Jeuoicenue  opanuzmos.  Jeudicenue  0OHOKIEMOYHbIX _ OP2AHUBMOE.
améDOUOHOE, HC2YMUK080€e, pecHUYHoe. [leudicenue MHO2OKICMOYHbIX PACIEHUIL!
mponusmbvl_u_Hacmuy. J{eudcenue MHO2OKICMOYHbIX HCUBOMHBLIX U _YeN06eKA.
mblueynas cucmema. Pednexc. Ckenemmnvie mbluiybl 1 ux paboma.

Humanue opzanuszmos. Tlocnouienue 600bl, YeNeKUC1020 2434 U MUHEPATbHBLY

eseuecme pacmerHuiAMuU. Tumanue HCUBONHBLX.
Buympunonocmnoe u suympuxiemounoe nuujesapenue. Ilumanue no360H0YHbIX
HCUBOMHDBILX. Omoenbl nuwiesapumeslbHoco mpaxkma. Huweeapumeﬂbele

orcenesnvl. [luwesapumenvhas cucmema 4eno-6exda.

Jvixanue opeanuzmos. vixanue pacmenunl. Jvixanue sxcusomuvix. Jupdysus
2a306 __yepes noeepxnocmu _ kiemku. Koowcnoe oOwvixanue.  Hvixamenvrnas
nosepxuocms. Kabeprnoe u nécounoe ovixanue. Jvixanue no360HOYHbLIX
AHCUBOMHBIX U UEN08eKd. IBOJIOYUOHHOE VCIONCHEHUE CIMPOCHUS. 1ESKUX
NO360HOYHbIX _Jicusommublx. Jvixamenvnas cucmema _uenosexa. Mexanusm
GeHMUAAYUY _IEKUX Y nmuy _u__miaekonumarowux. Peeynsyus  Ovixanus.
Jlvixamenvbubvle 00bEMBL.

Tpancnopm sewecms vy _opcanuzmos. Tpancnopmuvle cucmemvbl pacmeHul.
Tpancnopm eewecms vy orwcusomuvix. Kposenochas cucmema u_eé opeamul.
Kposenocnas _cucmema noseonounvix orcusomuvix _u__uenosexa. Cepoye,
KPOBEHOCHbIE cOCYObl U Kposb. Kpyeu kposoobpauierus. 80110 YUOHHbIE




VCIIONCHEHUSL CIMPOCHUS_KDOBEHOCHOU CUCMEMbl_NO360HOYHbIX HCUGOMHBIX.
Paboma cepoua u eé pecynayus.

Buioenenue y opeanusmos. Bvioenenue y pacmernuil. Boidenenue y socusomuwix.
Cokpamumenvhuvie _saxkyonu. Opeanvl evloenenus. Durbmpayus, cexkpeyus
Uu_0bpammuoe 6cacvléanue KaKk Mexanusmvl pabomuvi_opeanos evioenerus. Cesaszb
NONOCMU_MeNd_C_KPOBEHOCHOU U _8blOCIUMENbHOU _cucmemamu. _ Buvlidenenue
Y NO360HOYHbIX dHcUcomHbIX U yenosexkd. Illouxu. Cmpoenue u QyHKUUoHUposanue
Hegpona. Qbpazosanue Moyl y Yei06eKda.

Sawuma vy _opeanusmos. 3awuma Y 0OHOKIEmOYHbIX oparuzmos. Cnopbl
bakmepull u_yucmuvl npocmeumux. 3auuma Y MHO2OKICHOYHbIX PACHEHUl.
Kymuryna. Cpedcmea naccusnotl u xumuyeckou sauumaol. Pumonyuoui.

3awuma Yy MHO20KIEMOYHbIX dtcueomubix. 1Iokposvl U ux npou3sooHbie.
3awuma opeanusma om bonesuen. Ummynnas cucmema uenoseka. Knemounwii
U 2YMOPAnbHLIU uMMYHUmMem. Bpoorcoénnvii u npuobpeménnbiil cneyugduyeckuil
ummyrnumem. Teopusi knonanbHo-cenexkmusro2o ummyrnumema (I1. Spaux, D. M.
beprnem, C. Tonezcasa). Bocnanumenvhvie omeemvli _opeanusmos. Ponb
B8DOHCOCHHO20 UMMYHUMEMA 8 PA38UIMUL CUCIEMHbIX 3a001e8aHUl.

Pa3zopasicumocmo U pe2ynayust V OP2AHUIMOS. Pa3zopasicumocmo
V OOHOKNIEMOYHbIX _opeanuzmos.  Taxcucvl.  Pasopasicumocms  u pecynayus
y pacmenuil. Pocmosguvle seuwiecmea u ux snauenue.

Hepeuas cucmema u_ peprexkmoprnas peeyisayus_y xcusomuvix. Hepenas
cucmema_u_eé€ omoenvl. IONOUUOHHOE VCAONCHEHUES CMPOCHUS HEPEHOU
cucmemvl v orcusomuulx. Omoenvl 20106H020 M0O324_NO360HOYHbIX HCUBOMIHDLX.
Pedhnexc u pecprexmopnas oyea. besyciosuvie u yciosuvie peghiexcoi.

T'ymopanvuas pecynayus u 3HOOKDUHHASA CUCIEMA HCUSOMHBIX U Yel08eKd.
Kenesvl  5HOOKpuHHOU _cucmemvbl U UX _20pMOHblL. Jleticmeue 20pMOHOE.
Bzaumocesnse nepsnou u duookpunnou cucmem. 1 unomanamo-2unopuzapras
cucmema.

Uemoncmpauuu

THopmpem: U. 11. Ilasnos.

Tabnuyvl _u cxemvt. « QOHOKIEMOYHbIE 8000pOCIUY, «MHo2ok1emoutble
soodopocauy, «baxmepuwy, «lIpocmetiviuey, « Opearnbl YEEMKOSbIX PACIMEHULLY,
«Cucmembl _0peano8 NO360HOYHBIX _HCUBOMHBIXY, «Brympennee cmpoenue




Hacekomwlxy, « Tkanu pacmenuily, «Kopnesvie cucmemory, « Cmpoenue cmebnsny,
«Cmpoenue aucmosou naacmunxuy, « Tkanu socusomuvixy, « Ckenem 4enosexay,
«lluwesapumenvuas_cucmemay, «Kposenocnas cucmemay, «/[vixamenvhas
cucmemay, «Hepsnas  cucmemay, «Koowcay, «Mvlweunas _cucmemay,
«Buioenumenvhas cucmemay, « Inookpunnas cucmemay, « Cmpoenue mvluiybly,
«Ummynumemy, «Kuweunononocmusiey, «Cxema _numanus _pacmenuily,
«Kposenocuvie cucmembl n0360HOYHBIX dtcUSOMHBIXY, «Cmpoenue 2uopviy,
«Cmpoenue nianapuuy, « Bnympennee cmpoenue 00icoeso2o uepssy, «Hepsnas
cucmema__puloy, «Hepenas cucmema ageywkuy, «Hepsnas cucmema
npecmvikaowuxcay, «Hepenas  cucmema nmuyy, «Hepenas cucmema
maekonumarowuxy, «Hepenas cucmema uenosekay, «Peguekcy.

Obopydosarnue.: c8emosol MUKDOCKON, MUKPONDEnapamvl _0OHOKICMOYHbLX
OP2AHUBMO8, MUKDONPENAPambl _MKAHElU, DPAKOBUHbL MOAMIOCKO8, KOANeKYUU
HACEKOMDBIX, USTIOKONCUX, IHCUBLLE IKZEMNIADL KOMHAMHBIX pacmenull, cepbapuu
PACMEHULl PA3HbIX _OMOEN08; GIANCHbIE NPEenapamvl _HCUBOMHbLIX, CKelenbl
NO360HOYHbIX, KOJIEKYUU OECno360HOYHbIX JHCUBOMHbLIX, CKelem__4elo6eKd;
0bopydosanue 0 OeMOHCMPAYUU _NOYBEHHO20 U B8030VUIHO20 NUMAHUS
pacmenutl, pacuienieHus Kpaxmaia _u_0OenKos nod oeucmeuem @Hepmernmos;
000pyoosanie 0isi 0eMOHCIMPAYUU ONBLINOE NO USMEPEHUIO HCUSHEHHOU EMKOCINU
NESKUX, MEXAHUIMA _ObIXAMEAbHbIX _OBUNCEHUL, MO0 _20J08H020 _M0O324
PAZTUYHBIX HCUBOMHIX.

Jlabdopamopuvie u npakmuueckue padoni vl

1. Jlabopamopuas paboma «H3yuenue mxaneu pacmenuiiy.

2. labopamopuas paboma «Uzyuenue mxanel HCusOmMHbIXY.

3. labopamoprnaapaboma «H3yuenue opeanos ysemxko6020 pAcmeHusy.

Pa3MHoOKeHNe U pa3BUTHE OPTAaHU3MOB

®opMBl Pa3MHOKEHHUS OPTraHU3MOB: Oecronoe (BKJIIOYasi BET€TaTUBHOE)
U TmonoBoe. Buael 0ecrmonoro pa3sMHOXKEHHS: IOYKOBAHHE, CIIOPYIISAIHS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmHuoskenue. [lonoBbie kieTku, wim ramersl. Meito3. Ctaauu meiiosa.
IToBenenne xpomocom B Merose. Kpoccunrosep. bronornueckuii cmbica meiosa
U TIOJIOBOT O Tpotiecca. Meo3 v ero MecTo B )KU3HEHHOM IMKJIE OPraHU3MOB.

Ilpeodszapoowviiesoe  pazeumue. 1 amemozenes v orcusomuwix.  Ilonoswie




arcenesvl. OOpa30BaHKE U PA3BUTHE MOJIOBBIX KJIETOK. ClIepMaTOreHe3 U OOTEHE3.
CtpoeHnue noJIoBbIX KJIETOK.

Omjno0oTBOPeHNE H  AMOPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUS: HApYXHOE, BHyTpeHHee. [lapreHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTH — HayKa
O pa3BUTUU OPraHW3MOB. Mopgoeenes — o00HA U3 21aBHLIX _npobrem
ombpuonocuu. Konyenuus mopgocernos u moodenu mopgozenesa. Cramuu
sMOpHorene3a >KMBOTHBIX (Ha mpumepe Jsrymku). JpoGnenue. Tumb
npobinenus. [emepmunuposanuoe u Hedepmunuposannoe opoonenue. bnacryna,
Ttunel Onactyn. OcoOeHHOCTH ApPOOJEHUS MIIECKOMUTAIOMIMX. 3apo/IbIIlIeBbIe
JUCTKU (TacTpyJsiius). 3akiajKka OpraHoB U TKaHEH U3 3apOIBIIIEBBIX JTHCTKOB.
B3anMHOe BIusSHHME 4YacTel pPa3BHBAIOLIETOCS 3apojibliia (dMOpHOHATIBLHAS
WHIYKIUA). 3aKnadka N1aHa CMPOeHUs HCUBOMHO20 KAK _ pe3yibmam
uepapxuyeckux szaumooeticmsull 2enos. BivisHre Ha SMOPHOHAIBHOE Pa3BUTHE
pa3INyYHbIX (DAaKTOPOB OKPYXkAKOIIEeH cpebl.

Poct wu pasBurue kuBOTHBIX. [locTaomMOpHwoHanbHBIN mnepuoa. Ilpsimoe
U HempsiMoe  paszBuTue. Pa3Butue ¢ meramopdo3om y OECIIO3BOHOUHBIX
Y TI0O3BOHOYHBIX JKMBOTHBIX. bHojornyeckoe 3HaueHue mNpsiMOro U HEMPsIMOTO
Pa3BUTHS, UX PACTIPOCTPAHEHHE B pUpOIe. Tunvt pocma sxcueomusix. Daxmopol
peayiayuu _pocma Hcugomubvlx u yenogexka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS Y )KUBOTHBIX U delloBeka. [lepuoasl oHTOreHe3a uenoBeka. CrapeHue
U CMEpTh KaK OMOJIOTUYECKUE TTPOIIECCHI.

Pasmuoxxenue u pazButue pacrenuit. ['amerodut wu cnopodur. Meiio3
B JKM3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cCHIOp B Ipoliecce Meio3a.
I'amerorenes y pactenuil. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTENbHBIX
opranu3MoB. J[BOWHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. (Jopazosanue
U pA3eumue cemeri.

Mexanuzmwvl pe2yisyuu OHmo2ene3a y pacmeHull 1 HCugomHbix.

JdemoncTpanuu

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

Tabnuiel u cxembl: «BereratuBHoe pazMHoOkeHUeY, « TUbl 6ecrnonoro
pa3sMHOXKEHUs», «Pa3MHOKEHHE XITaMUIOMOHAII, «Pa3MHOXKEHUE IBIIICHBDY,
«Pa3mHOXkeHUE TUIPBDY, «Melo3», «XpoMocomby, «I'aMerorenesy», «CTpoeHue




SIMIEKJIETKA U criepMaTo30u1a», «OCHOBHBIE CTaJAUU OHTOTeHe3a», «lIpsamoe u
HENpsSMOE pa3BUTHEY», «Pa3zBuThme Maiickoro xyka», «Pa3BUTHE capaH4un»,
«Pa3ButHe JNATYIIKUY», «/BOMHOE OMIOJOTBOPEHHUE Y IIBETKOBBIX PACTCHUI,
«Ctpoenue CEeMSH OJIHOIObHBIX U JIBY/10JIbHBIX pacTeHui»,
«Ku3HEHHBIN UK MOPCKOM KanycThbl», «KU3HEHHBIN UK MXay, < KU3HEHHbIN
LHKJI NaOPOTHUKA», «KU3HEHHBIN LIUKII COCHBI».

OOopy/ioBaHME: CBETOBOM MHKPOCKON; MHKpPOIIperapaThl
Y CIIEpMaTO30M10B; MoJienb «LIUKI pa3BUTHS JIATYIIKH.

JlabopaTopHble U NpaKTHYeCKHe padoThl

1. laGopatopHasipaborTa «3yuyeHue CTpOCHHUS MOJOBBIX KJIETOK HA
TOTOBBIX MUKpOITpEnapaTax».

2. llpaktuueckass paboTa
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

3. JJabopaTopuas paboTa «CTpoeHHEe OpPraHOB Pa3MHOKEHHS BBICIITIX
pacTeHU».

STMIIEKIIETOK

«BpIsiBJIEHHE IIPU3HAKOB  CXOJCTBA

Tema 6. Hacjie1cTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB

[Ipeamer u 3amaum reHeTuku. Vctopusi pa3BUTHS T'€HETHUKH.
Pons umronorum w SMOPHONIOTHM B CTAHOBJIEHUHM TEHETHKH.
Bxuman poccuiickux u 3apy0eXHBIX YUEHBIX B Pa3BUTHE T€HETUKH.
Mertoapl TeHEeTUKH (THOPUIOJIOTHYECKUHN, HUTOTCHETHUYECKUH,
MOJIEKYJISIPHO-TEHETHUECKHIA ). OCHOBHBIE T€HETUYECKHUE
noHsATHA. ['eHeTHueckass CHUMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEILLIMBAaHUM.

3aKOHOMEpPHOCTH HACJIEI0BaHUS TPU3HAKOB, YCTAHOBJICHHBIE [
Menaenem. Mounorubpuanoe CKpELIMBaHHE. 3aKkoH
€IMHO-00pa3usi rudpuaoB nepBoro nokojeHus. [IpasBuio
JOMUHUPOBaHMUS. 3aKOH paclIelieHus Npu3HakoB. ['umnoresa
9uCTOTHI TameT. [[oJTHOE 1 HeTOTHOEe TOMUHUPOBAHUE.

Jurubpunxoe CKpELIUBaHUE. 3aKkoH HE3aBUCUMOT0
HACJICIOBAHUSI  TPHU3HAKOB. [{uToreneTnyeckme OCHOBBI
TUTUOPUTHOTO CKPEIIMBAaHUSA. AHATU3UPYIONIEE CKpEIINBaHHE.
Hcnons3oBanue AHATN3UPYIOIIETO CKpEIIMBAHUS pini:
OTIpeIeNICHNUS] TEHOTHUIIA OCOOH.

I'eneTuka — Hayka 0 HACJI€ICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBJIEHUS M pa3BUTHsI FTeHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. Ie ®pusa, T. Moprana. Ponb 0T€e4eCTBEHHBIX YUEHBIX B Pa3BUTHHU T'€HETHUKH.
Pa6oter H. K. Konbuiosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MTOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJyieNbHbIE TE€HBI, aTbTEepPHATUBHBIE IPU3HAKHU, TOMUHAHTHBIN U PEILIECCUBHBIN
HPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTas IUHUS, THOPUIbI, TeHOTHII,
¢enotur. OCHOBHbIE METO/Ibl TEHETUKH: THOPUIOTIOTUUECKHH,
LIUTOJIOTUYECKHUI, MOJIEKYIISIPHO-T€HETUUECKH.

JdemoncTpanuu

Hoptpeter: I'. Mengens, I'. e ®@pusz, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. Bbenozepckuit, I [I. Kapneuenko, HO. A. ®ununueHko,
H. B. Tu-modee-PecoBckuii.

Talnuiiel U cxeMbl: «MeTo1bl TeHEeTHKNY, «CXeMbI CKpEILIUBAHH.

JlabopaTopHble U NpaKTHYeCKue padoThl

Jlabopatopuasa paborTa «/Ipozopuna kak 00BEKT FEHETUUECKUX
HCCIIEIOBAHUI.




CueruieHHOe HacieoBaHue npu3HakoB. Pabora T. Moprana o
CUCIUICHHOMY HAacJ€JI0BaHUI TeHOB. Hapyiienue cuemieHus
T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHsI HACIEICTBEHHOCTH. | eHETUUECKUE KapThl.

['enetuka nona. XpoMOCOMHOE ONpeieieHue 1noia. AyTocOMBl
MU TOJOBBIE XPOMOCOMBI. ['OMOrameTHble W TreTeporaMeTHbIE
opranu3msl. HacnenoBaHnue npru3HaKkoB, CUEIIIEHHBIX C IOJIOM.

N3menunBocTh. BuIbI M3MEHUMBOCTH: HEHACIEACTBEHHAs W
HacCJeICTBEHHA. Pons  cpeapl B HEHaCeICTBEHHOU
U3MEHYHUBOCTH. XapakTepucruka MOTU(PHUKAIIMOHHON
M3MEHYMBOCTH. BapuanuoHHBIM psii M BapualMOHHAs KpHUBas.
Hopma peakiuu npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBIE
MpU3HAKA U WX HOpMa peaknuu. CBoHcTBa MOIU(DHUKAIIMOHHOM
M3MEHYUBOCTH.

HacnencTBenHnas, wiM TE€HOTUIIMYECKAs, W3MEHUYUBOCTb.
KoMb6unatuBHasi M3MEHYMBOCTb. Meii03 M MOJIOBOM IpoIiecc —
OCHOBa KOMOMHATUBHON N3MEHYHUBOCTH. MyraunonHas
U3MEHYUBOCTb. Knaccudukanus MyTalui: TEHHBIE,
XPOMOCOMHBIC, TeHOMHBbIC. YacToTa W TPUYUHBI MYTaIUi.
Myrtarennble (akTopbl. 3aKOH TOMOJOTHYECKHX pSIAOB B
HacliecTBeHHOM n3MeHunBocty H. Y. BaBuiiosa.

BresinepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka genoseka. Kapuorun denoBeka. OCHOBHBIE METO]IbI
TE€HETUKH YeJOBeKa: TreHEAJIOTMYEeCKUH, OJIM3HEIIOBBIH,
IUTOT€HETUYECKHU, OMOXHUMUYECKH, MOJIEKYJISIPHO-
T€HETUYECKUH. CoBpeMeHHOE onpeeraeHue reHOTHIA:
MMOJTHOTEHOMHOE CEKBEHHPOBAaHHWE, TE€HOTHIHUPOBAHHE, B TOM
grcine ¢ momotnbto [111P-ananuza. HacnenctBenHbie 3a00neBaHus
YyeJIOBEKa: TeHHbIe Oo0ne3HH, OOJE3HH C HAaCIeICTBEHHON
MPEIPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE 00Je3Hu.
CoMarnueckne U reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[Mpunmumer  3m0poBOro  o0Opa3a  KHU3HH,  JAHATHOCTHKH,
NpoUIAKTUKU U JIeYeHHs] TeHeTH4ecKux OosiesHei. Meauko-

3akoHoMepHOCTH HacjaeacTBeHHOCTH (10 1)

Monorubpuanoe ckpemmuBanue. IlepBeiii 3akoH Menaens 3aKOH
ennHOoOOpa3uss TUOPHUIIOB IEPBOTO IMOKOJICHUsA. [IpaBUii0O JOMHUHUPOBAHMS.
Btopoii 3akoH MeHzens — 3aKoH pacuieryieHus npu3HakoB. [{uTonoruueckue
OCHOBBI MOHOTHUOPUAHOTO CKpeIIUBaHus. [ Umore3a 4yucToThl ramer.

AHanuzupyroiiee ckpemuBanue. [IpomMexyTouHblid XapakTep HACJIeI0BaHUsA.
Pacmieniienue npu3HakoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

JlurubpuHoe ckpenuBanue. Tperuii 3akoH MeHIelnss — 3aKOH He3aBUCHUMOTO
HAcJeJOBaHUS  MpU3HAKOB.  [luTosnormueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEIIMBaHMUS.

CuennenHoe HacnenoBaHue npusHakoB. Paborsr T. Moprana. CuernieHHOe
HAaCJIEJ0BAHUE T'€HOB, HApPYIICHHUE CUEIUICHUS MEX]y IeHaMUh. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enetuka moma. XpoOMOCOMHBII MEXaHHM3M OINpPENEICHUs MoJja. AyTOCOMBI
1 IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporameTHeli noJ. I'enernueckas
CTPYKTypa TNOJIOBBIX XpoMocoM. HacnenoBaHnue npHU3HAKOB, CHEIUIEHHBIX
C IOJIOM.

I'enorun kak nenoctHas cucrema. [InefoTponus — MHOXECTBEHHOE JIECTBUE
resa. MHOXECTBEHHBIM aieln3M. B3amMonaelcTBuE HealICIbHEIX TI'€HOB.
Komminementaprocts. Onucras. [loaumepus.

Tenemuueckull KOHmMpOb _pa3sumus._pacmerull, HCUBOMHbLIX U Yel108€Kd,
a_makorce DU3U0N02UYECKUX NPOUECCO8, NOECOeHUs U KOSHUMUBHbLLX hyHKyulL.
Tenemuueckue mexanuzmvl cuMOUO2EHE3q, MEXAHUIMbL _83AUMOOCUCEUS]
«XO38UH_— NAPasumy U _«X038uH_— Muxpoouomy. I enemuyeckue acnexmol
KOHMPOJIA U UBMEHEHUS, HACAeOCMEEHHOU UHDOPMAYUU 68 NOKOJCHUSAX KIEMOK
U OpP2aHU3MO8.

JdemMoHcTpauuu

Iloptpetel: I'. Mennens, T. Mopras.

Tabnuier u cxembl: «IlepBriii 1 BTOpoi 3akoHBI Menzens», «TpeTuil 3akon
Mennens», «AHanu3upyrouiee cKpemuBanue», «HemnomHoe TOMUHUpPOBaHUEY,
«CrerneHHoe HacleJOBaHWE MPU3HAKOB Yy Apo30guibl», «['eHeTHuka Mmoman,
«Kapuotun denosekay, «Kapuotun apozoduiby, «KapuoTum mnTUIEDY,




MEIULIMHCKOMN
T€HETUYECKUX

TEeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHUE
FEHETUKM B [PEJOTBpALlEHUUd U JICUEHUU
3a00JieBaHUI YeIOBEKa.

JdemoncTpanum:

Ilopmpemeor. I'. Mennens, T. Mopran, I'. ne @pus, C. C.
Yersepukos, H. B. Tumodees-Pecosckuii, H. . BaBuios.

Tabnuysr u cxemvi: «MOHOTUOPUIHOE CKpEIIMBAHHUE U €rO
LIUTOT€HETHYECKass OCHOBa», «3aKOH pacUIeIUIEHUs U €ro
[UTOTEHETHYECKass OCHOBA», «3aKOH YHCTOTHI TaMeT,
«durubpunnoe ckpemmBanue», «lluTomornueckue OCHOBBI
TUTHOPUIHOTO CKpenuBaHus», «Meio3y, «B3aumoaeiicTBue
QJIJIENIbHBIX TEHOBY, «['€HeTHYecKue KapThl paCTCHHH, 5KUBOTHBIX
u  dyenmoBeka»,  «l'eHetmka  moma»,  «3aKOHOMEPHOCTHU
HacJIeJOBaHMsl, CLEIJIEHHOT'O C MoJI0M», «KapHoTuIel yenoBeka u
KUBOTHBIX», «Bumgel wu3mMeHunBOCTHY, <«MoOAH(PUKAIIMOHHAS
M3MEHYMBOCTh», «HacnemoBanue pesyc-akropay», «I'eHernka
TpyII KpoBW», «MyTallMOHHAs: U3MEHYUBOCTb.

Obopyoosanue.  monenu-aniuiukanuu  «MoHOTHOpUIHOE
ckpeuBanue», «HemnomaHoe nomuHupoBaHHe», «/lurnbpuaHoe
ckpemuBanue», «llepekpéct XpoMocomM», MHKPOCKOI U
MuKponpenapar «/po3oduna» (Hopma, MyTaruu GopMbl KpPbLUIBEB
1 OKpAcKH Tena); repbapuii «I'opoXx MOCEeBHOM».

JlabopaTopHble M NpaKkTHYeCKHe PA0OTHI:

Jlabopamopnas paboma Ne 5. «3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U JAUTHOPUAHOTIO CKPEUIUBAHUS Yy APO30(PHUIIbI
Ha TOTOBBIX MHUKpOIIpenaparax.

Jlabopamopnas paboma Ne 6. «3ydaenne MoauduKarmoHHON
U3MEHUMBOCTH,  IIOCTPOCHHME  BAapUALlMOHHOIO  psiia U
BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTalyii y 1po30Quist
Ha TOTOBBIX MUKpOIpEnaparax.

Ilpakmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKA.

«CocTaBlicHUEC H aHAIIN3

«MHOXECTBEHHBIN alIean3m», «B3auMoaeCTBIE TCHOBY.

OO0opyIoBaHME: MOJIENB JIJISl IEMOHCTPAIIMHU 3aKOHOB €IMHOO00pa3us THOPHUIOB
MEPBOrO MOKOJICHUS W PACIICIUICHHUS MMPU3HAKOB;, MOJEINb ISl JIEMOHCTPAIlUU
3aKOHA HE3aBHUCUMOTO HACJIEJAOBAHHUS IMPU3HAKOB; MOCNb I JIEMOHCTPAIUU
CIIETUICHHOTO HACJICJIOBAHMSI IPU3HAKOB; CBETOBOM MUKPOCKOI, MUKPOIIperapar:
«/Ipo3odumnay.

Jabdopamopusie u npaxmuueckue padomal

1. Ipakmuueckas paboma
MOHO2UDOPUOHO020 CKDEUWUBARUSA Y OPO30(DUIbLY.

2. llpakmuueckas paboma «Hzyuenue pe3yibmamos OucudpuoHo2o
CKpeuueanus y 0po3ouiviy.

3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3aunmopeiictBue reHotuna W cpeabl 1pu  GOpPMHPOBaHMHM (EHOTHIIA.
M3MeHYnBOCTH NMpU3HAKOB. KauecTBECHHBIC M KOJIMYCCTBCHHBIC TIPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEICTBEHHAS.

MonudukarnronHas H3MEHIHBOCTh. POk cpepl B popMUpoOBaHUT
Moau(pUKAIIMOHHON U3MeHUnBOCTH. HopMa peakiuu npusHaka. Bapuayuonubiii
pa0 u sapuayuonnas kpusas (B. Hoeanncen). CBoiicTBa MOaU(UKAIIMOHHON
M3MEHUYHUBOCTH.

I'eHoTHIIMYEeCKast U3MEHYHUBOCTL. CBOMCTBA Fr€HOTUIIHMYECKON M3MEHUHBOCTH.
Bupl reHOTUITYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, MyTaIllHOHHASI.

KoMmOuHaTtuBHasi M3MEeHUYMBOCTh. MeW0O3 M TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHON HW3MEHYUBOCTH. Polb  KOMOWHATUBHOM  HM3MEHYMBOCTHU
B CO3/IaHUH T€HETUYECKOTO pa3HOOOpa3us B IPe/IesIax OJTHOTO BHJIA.

MyTtannoHHas HM3MEHUYMBOCTh. BHIBI MyTalUi: TEHHBIE, XPOMOCOMHBIE,
T€HOMHBIE. CroHTaHHBIE ¥ MHAYIIMPOBAHHBIC MYTaIlHH. SAnepusie
U [UTOIUIa3Matuyeckue wmytanuu. CoMaTHYecKHe U TOJOBBIE MYTAIlHH.
[TprunHBI BO3HUKHOBEHHS MyTaIluii. MyTareHbl ¥ MX BIIMSHUAC HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca. 3aKOH TOMOJOTHYECKHX PSIIOB
B HacnencTBeHHoM usmeHnurnBoct (H. . BaBunos). BuesnepHnas usMeHUHBOCTh
1 HACIIEICTBEHHOCTb.

Dnucenemuka U dJNUSEHOMUKA,  POJb __ NUSEHEMUYEeCKUxX  akmopos
6 HACIeO00B8AHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE Y OPSAHUZMOS.

«Uzyuenue pe3VIbMamos




JdemMoHcTpanuu
Iloprpersr: I'. J[le ®pus, B. Moranncen, H. 1. BaBuiios.
Tabmumer W cxembl: «Buabl  w3MeHUMBOCTHY»,  «MoauduKaiuoHHas

U3MEHYUBOCTH, «KomOuHaTHBHas U3MEHUYUBOCTbY, «Meriosy,
«OmnonoTBopeHue», «l'eHermyeckue 3aboieBaHus  4eloBeKa», «Buusl
MyTaLumn».

O06opysioBaHue: KHUBbIE U TepOapHbIe IK3EMIUIAPbl KOMHATHBIX PACTEHHIA;
pucyHKH ((oTorpadun) )KMBOTHBIX C Pa3IMYHBIMH BHIAMH W3MEHYHBOCTH.

JlabGopaTopHble U MPpaKTH4YECKHE PA0OTHI

l.J]JabopatopHasa paborta «ccnenoBanue 3akoHOMEpHOCTEH
Moau(pUKaMOHHON u3MeHunBOCcTH. llocTpoeHune  BapuallMOHHOrO — psija
W BapUAILUOHHOW KPUBOWY.

2. llpaxTuueckas padboTa «Myrauu y apo3opmibl (Ha TOTOBBIX
MUKpOIpenaparax)».

I'eneTnka 4ejioBeKa

KapuoTtun yenoseka. MexayHapoaHas nporpaMmma UCCiIeIOBaHUS TEHOMa
yenoBeka. MeToibl N3y4eHUsl TEHETUKHU YEI0BEKa: T€HEATOTNUECKUN,
OJIM3HEIOBBIN, IUTOTCHETHYECKUH, TTOMYJISIITUOHHO-CTaTUCTUYECKHH,
MOJIEKYJIIpHO-TeHeTUUeCcKuil. COBpEMEHHOE OIpeAeIICHHe T€eHOTHIA!
MOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHKUE, B TOM YHUCJIE C TOMOUIBIO
[T11P-ananu3a. HacineacTBeHHbIe 3a001¢BaHUs YeIOoBeKa. | eHHbIE
1 XpOMOCOMHBIE O0JIE3HM YeNIoBeKa. bonesnu ¢ HacredcmeeHHOU
npeopacnoLoHCeHHOCMbl0. 3HAUeHUE MEIUIIMHCKON TeHEeTUKU
B [IPEIOTBPALIICHUH U JICUEHUU T€HETUUYECKUX 3a00J1eBaHul yenoBeka. Meduko-
ceHemuyeckoe Koucyavmuposanue. Cmeonosvie kiemku. Ilonsmue
«2eHemu4ecK020 2py3ay. Imuyeckue acnekmsl UCCied08anuil 8 00iacmu
PeOaKmupOBaAHUsL 2eHOMA U CIMBOJI0BbLX KIEMOK.

Lenemuueckue ghakmopul nNOBbIUUEHHOU YYBCIBUMETIbHOCU YeN108eKd
K (husuyeckomy u Xumu4eckomy 3aepasHeHuio OKpysrcarouiell cpeobl.
L enemuueckas npedpacnonodceHnoCmsb Yenr08eKa K Namono2usim.

JdemMoHcTpanuu

Tabmuipl u cxemel: «Kapuotun denoBekay, «MeTolbl U3y4eHUS TCHETHKHU




qenoBeKay, «[ eHeTndeckue 3a00JIeBaHuUs Y€TIOBEKaY.
JlabGopaTropHble U MPpaKTHYECKHE PA0OTHI
I[IpakTtuueckas pabora «CocTaBieHue 1 aHaJIU3 POAOCIOBHOMN.

Tema 7. Cenexuusi opranusmMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak Hayka W MPOLECC. 3apOXKACHUE CEICKUUH U
nomectukauus. Yuyenue H. WM. BaswioBa o0 LeHTpax
IPOUCXOXKACHUS M MHOrooOpas3usi KyJIbTYpHBIX PACTCHHH.
LleHTpbl IPOUCXOXKACHUS JOMAIIHUX >XKUBOTHBIX. CopT, mopoaa,
LITAMM.

CoBpeMeHHbIE METOMBI CEJICKIINU. MaccoBblit 51
WH/MBUYaJIbHBIA OTOOpBI B CEJIEKLIUU PACTEHUH U >KUBOTHBIX.
Onenka »skc-Tepbepa. bBIIM3KOpOACTBEHHOE CKpellMBaHUE —
uHOpuauHr. Yucras nuHusa. CKpeluMBaHWE YHUCTBIX JIMHHUM.
I'ereposuc, wim rubpunHas cuna. HepoacTBeHHOE CKpelnBaHue
— ayrOopuaunr. OtpanéHHas rudpuanzanuss U e€  yCIexH.
HckyccTBeHHBIM  MyTareHe3 U IOJIY4Y€HUE  MOJIMIUIOMIOB.
JlocTrxeHus CEJIEKIINU pacTeHui, KUBOTHBIX u
MHUKpPOOPTaHHU3MOB.

buorexHonoruss kak  OTpaciab  IPOU3BOACTBA. ['eHHas
UHXeHepus. OJtanbl co3naHus pexkomOuHanTHOM JIHK wn
TpaHCTE€HHBIX OpraHu3moB. Knerounas unxeHepus. Kiierounsle
KyIbTypbl.  MHKpOKIIOHAJIbHOE  Pa3MHOXEHHE  pPacCTEHMI.
KionnpoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO35MICTBEHHBIX
OpPraHU3MOB. DKOJOrHYecKHe U 3Thdeckue npodiemsl. [IMO —
TeHEeTUYECKU MOIU(PUIINPOBAHHBIE OPTraHU3MBI.

JdemoncTpanuu:

Ilopmpemwr: H. W. Baswios, WU. B. Mwnuypun, I'. [
Kapneuenko, M. @. I1BaHOB.

Tabnuyvr u cxemwvr: xapta «LleHTpbl NPOUCXOXKIEHUS U

MHOT000pa3usi KyJIbTYPHBIX pacTeHwit», «llopoasl moManrHux
KHUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OtnanéHHas
rubpuamnzanysy, «Pabotsl akanemuka M. @. VBaHoBay,

Cenexnust Oprann3mMoB

JlomecTuKanus 1 ceeKkuus. 3apokIeHUE CEIeKIUN U JOMECTUKALUU. Y YeHue
H. U. BaBunoBa o LleHTpax HpPOUCXOXACHUS M MHOT000pasusi KyJIbTYPHBIX
pacrenuil. Poib cenexkuuu B cO3JaHUU COPTOB PACTEHUH M MOPOJ KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKHMX PsIOB B HACJIEICTBEHHOU
u3meHunBocty H. U. BaBuinosa, ero 3HaueHue Jiist CelNeKIIMOHHOM paboThI.

Metonpl cenekuMOHHOW paboThl. VcKycCTBEHHBIM OTOOp: MaccOBbIM
U UHIUBUAYAIbHBIN. Omanvl KomOuHayuouwou cenexyuu. VicribiTanue
[IPOU3BOJUTENEH MO MOTOMCTBY. OTOOp IO I'€HOTUIY C IOMOIIBIO OLEHKH
(deHoTuna NnoToMcTBa U OTOOP IO F'eHOTHUITY C omoInbio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paloThl.
PaguanmoHHBIi M XMMMUYECKMIl ~ MyTareHe3 Kak  HCTOYHHK  MYTaluii
y KyJIbTYPHBIX (hopM OpraHu3MoB. Vcnoap30BaHNEe TEHOMHOTO PEIaKTHPOBAHHS
u MeTo10B pekoMOuHaHTHBEIX JJHK a1 nmonydeHus ucxolHOro marepuana Juis
CEJIEKIIHH.

[Tonyuenne HOJIMIUIONIOB. BuyTtpuBunoBas rudpuan3anus.
bnuskoponcTBeHHOEe  ckpemuBaHue, uiaM  MHOpuaumHr.  HeponctBeHHOE
CKpelBaHKue, WM ayTOpuauHr. I'etepo3uc u ero npuuuHsbl. Mcnonb3oBaHue
rereposuca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Gecruioaus
MEXBUJOBBIX THOpUIOB. JlOCTHKEHHS CEJIEKLIMU PACTeHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHHe U N3y4eHUE T€eHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX

JAUKHUX pOI[PI‘IGﬁ JJIsL CO3aaHusA HOBBIX COpTOB n FI/I6pI/I}10B
CEIbCKOXO03SHCTBEHHBIX KYJIBbTYP. Hzyyenue, coxpamenue u __ynpasienue
ceHemu4yecKumu pecypcamu CeNbCKOXO3AUCINBEHHbIX u npomuvlCiloesblx

JACUBOMHDBIX 8 YENAX VIVHULEHUS CYUeCMEVIOWUX U CO30AHUS HOBbIX NOPOO, IUHULL
U_KpOCCo8, 6 MOM_4YUCNe C_NPUMEHEHUEeM COBPEMEHHbIX Memoo08 HAYUHbIX
Uccned08anull, nepedosblx Uoell U NepcneKmugHbIX MexHoN02Ul.
JdemMoHcTpauuu
Iloprperer: H. 1. Baswios, U. B. Mwuuypun, I'. 1. Kapneuenko, II. II.




«[Tomumnonmusy, «OO0BEKTH OHoTexHONMOTHMY», «KierouHsle
KyJIbTypbl W KJIOHUpOBaHHE», «KOHCTpyHpOBaHHME W TEPEHOC
T'€HOB, XPOMOCOMY.

Obopyoosanue: MyIISKH TI0A0B U KOPHETIO0B AUKHUX (HOpM U
KYJIbTYPHBIX COpTOB pacTeHuii; repOapwmii
«CenbCKOX035IIICTBEHHBIC PACTEHUS.

JlaGopaTopHble M IpaKTHYecKUe PadoThI:

Okckypcusi «OCHOBHBIE METOABI W JOCTIDKEHHS CEJIEeKIIHU
pacTeHUH 1 )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO, TNIEMEHHYIO
(bepMy, COPTOUCIIBITATENIFHBIA YUACTOK, B TEITMYHOE XO3SIICTBO,
71a00paTOPHIO arpOyYHUBEPCUTETA HITM HAYYHOTO LICHTPA)».

Jlykbsnenxo, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiier v cxemel: «L{eHTPBI MPOUCXOXKACHUS U MHOT000Opa3Hsl KyJIbTYPHBIX
pacTeHuii», «3aKkoH rOMOJIOTHYECKUX PSIIOB B HACIIEACTBEHHON H3MEHYHBOCTH,
«Mertonp! cenekun», «Otnanénnas rudpuausanusy, «Myrtarenes».

JlaGopaTopHble M IpaKkTHYecKHe padoThI

1. lJabopatopHas pabGora «/3yueHne cCOpTOB KyJIbTYpHBIX PACTCHUH
Y TIOPOJT AOMAIIHHUX KUBOTHBIX».

2. JlabopaTopHas pabora «/3ydeHHe METOJIOB CEICKIIUN PACTCHUI.

3. [Ipaktuueckas pabota «lIpuBuBKa pacTeHUI».

4 O kckypcus «OCHOBHbIE METOJIBI U IOCTHKCHUS CEJICKIIMA PACTCHUIM
M OKUBOTHBIX (Ha  CENEKIHMOHHYIO  CTaHIMIO, IUIEMEHHYIO  (epmy,
COPTOUCTIBITATENBbHBI YYacTOK, B TEIUIMYHOE XO3SHCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO ILIEHTPA)».

Buomexnonozusa u cunmemuueckasn 0uo102us f4 '-lz

06’136Kmbl, ucnojbsyemole 6 6u0m€XHOJZOZLlu, — KJleniouHvle U niKaHesbvle
Kyjibmypbl, MUKDPOOP2AHU3MbL, ux Xapakmepucmuka. TDCZ()MMMOHHCZ}Z
buomexnono2us.: xﬂe60nequue, noaydiernue  KucCjiomoJa04YHblX nDOOVKWlOG,

sunoodenue. Muxkpodbuonocuyeckui _cunmes. QOvekmvl _MUKDOOUOIOSUYECKUX
mexnono2ull. IIpouzeo0cmeo beaxka, aMUHOKUCIOM U SUMAMUNHO08.

Coszoanue mexnonocull 1 UHCMPYMEHMO8 _YEAeHANPAGIeHH020 UMEHEeHUs]
U __KOHCMPDYUDOBAHUSA _2EHOMOE _C___YElbl0 NOAVYEHUS OP2AHUSMOE U UX
KOMNOHEHMO8, cooepaicauux He scmpeyaroujuecs 8 npupooe
buocurnmemuyeckue nymi.

Knemounas unocenepus. MemooOul Kyibmypbl KIemMoK U MKAHEl pacmeHull U
orcusomuwvix.  Kpuobanku. Comamuueckas 2ubpuouzayus U COMaAmu4ecKull
ambpuocenes. Hcnonvsosanue canioudos 6 cenexkyuu pacmenuu. llonyuenue
MOHOKIOHATIbHBIX aHmumedn. Hcnonvzosanue MOHOKJIOHATIbHBIX
U_NOJIUKTOHAJIbHLIX aHmumen 6 _meouyure. Hckyccmeennoe onio0omeoperue.
Pexoncmpykyus — satiyekiemox U KIOHUpOSaHue  dcusomubvix.  Memoo
mpancniaumayuy sa0ep knemok. Texnono2uu 0300poenenus, Kyabmueuposanus
U MUKPOKIAOHANBLHO20 PASMHONCCHUSL CEIbCKOXO3AUCINBEHHBIX KYALMYP.

Xpomocomuas _u cennas __ umnxcenepus.  McKyccmeeHnblil  cunmes  2eHa
u koncmpyuposanue _ pekomounaumuvix  JIHK.,  Cozdanue mpanceenublx




opzanuzmos. Jocmuoicenusn u nepcnekmuebl XpOMOCOMHOU U 2EHHOU UHICEHEDUU.
Oronocuueckue u dmuyeckue npodeMbl 2EHHOU UHHICEHEPUU.

Meouyunckue OUOMEXHONI02UL. Ilocmeenomnasn yugposas
meouyuna. ITLP-ouacnocmuxa. MemaboiomHubli  anaiu3, 2eHOYCHMPUYECKUll
AHAU3 __NPOMEOMA__ 4eN08eKad  ONsl _ OUEHKU COCMOAHUSA €20 300DO6bA.
Ucnonvzosanue cmeonosvix _knemok. Tapeemmuas mepanus _paxa. 3D-
buoundicenepus  o0na__paszpabomku  HYyHOAMEHMANbHLIX _OCHO8 MeOUYUHCKUX
MEXHON02Ull, CO30AHUS _KOMNJIEKCHbIX _MKAHE CcOYemaHuem _mMexHoa02ull
mpéxmepro2o __buonpunmunea U ckaggonrdunea  0na_ pewenus  3a0ay
NePCOHANUSUPOBAHHOU MEOUYUHDL.

Cozoanue 6ekmopHbiX 6aKyun _c_yenvio obecneyerus KOMOUHUPOBAHHOU
sawumol_om_6030yvoumenei OPBU, ycmanoenenue mMoneKkyIiapHblx Mexanu3mos
dyuxyuonuposanus PHK-cooepaicawux eupycos, 6bl3ul6atouux 0cobo onacHole
3a001e6aHUA YEN08EKA U HCUBOINHDBIX.

JdeMmoHcTpanmun

Tabnuier v cxeMbl: «/CroNb30BaHHE MHKPOOPTAHU3MOB B IPOMBIIIICHHOM
MPOU3BOJICTBEY, «KieTouHast nunxkeHepus», «[ eHHas HHKEHEPUS».

JlabopaTopHbIe N NpaKTHYeCKHEe PadOThI

1. JlabopatopHasg paboTa «/3yueHue o0bEKTOB OMOTEXHOIOTUNY.

2. lIpaktuueckas pabora «llomydeHre MOJOYHOKUCIBIX TPOITYKTOBY.

3. Dkckypcus «buoTeXHOIOTHS — BaKHEWIas MPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

COILEPKAHUE YYEBHOI'O ITIPEJIMETA «bHOJIOT U5

11 KJIACC

Ba3oBblii ypoBeHb

Yray0JsieHHblil ypOBeHb

11 knace. 1 4 B Henesno, Bcero 34 4, 3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaace. 102 4, u3 HUX 8 4 — pe3epBHOE Bpems




Tema 1. DBoJIIOLIHOHHAS OUOJIOTHSA

IBOJIIOIMOHHAS 0MOJIOTHA

[Ipennoceuiku  BO3HUKHOBEHHSI  JBOJIOIMOHHOM  TEOPHH.
OBOJIIOIIMOHHAST Teopuss M €€ MecTo B OuoJsiornd. BrusHue
HBOJIIOIIMOHHOW TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzeTenbCTBa JBOJIIOIMH. IlaneoHTONIOrMUECKHE:
IMOCJICIOBATEILHOCTh IIOSBIICHUS BHIOB B IAJCOHTOJIOTHYSCKOM
JIETOTIHMCH, TepexoaHbie (opMbl. broreorpaduyeckne: CX0aCTBO U
paznuuue ¢ayH u (GIop MATEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHUE: CXOACTBA M Pa3Iudus SMOPHOHOB pPa3HbIX

BHJIOB IT03BOHOYHBIX. CpaBHUTENIbHO-AHATOMUYECKHE:
FOMOJIOTHYHBIC,  AHAJIOIMYHbIC, PYIAMMEHTApHBIE  OpraHbI,
aTaBU3MBI. MounekynsipHO-ONOXUMUYECKHE: CXOZACTBO

MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX
IIyTE€N Y BCEX OPraHU3MOB.

OpomounonHass  teopuss Y.  JlapBuna.  IIpennocwuiku
BO3HUKHOBEHUS JapBUHU3MA. [[BUXKYIIME CUIIBI 3BOJIIOIIMM BUJIOB
no JlapBuHy (M30BITOYHOE PAa3MHOXKEHHE IMPU OrPAHUYCHHOCTH
pecypcoB,  HeompenenéHHas ~ M3MEHYMBOCTh, Ooprba  3a
CYIIIECTBOBaHME, €CTECTBEHHBIN 0TOOD).

Cunrernueckast teopus sBomtounu (CTD) m e€ ocHOBHbIE
IOJIOKEHUS.

MuxkposBontornus. [lonynsnus kak eIuHUIA BUIa U 3BOJIIOLUY.

JBrwxyue cuiibl ((akTopbl) SBOJIIOLMU BHJIOB B HPUPOJIE.
MyTanuoHHBIH TpollecC W KOMOMHATHBHasT W3MEHYMBOCTb.
[TonynsuoHHbIe BOJIHBI U apeii¢ reHoB. M3omsamus 1 Murpanus.

EctectBeHHbIll 0TOOp — HampaBisAoUMi (HAaKTOp 3BOIIOLUH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOeHHOCTh OPraHU3MOB KaK pe3ysIbTaT 3BOJIOLHH.
[Tpumepsr mpucnocoOneHuit y opraHu3smMoB. ApoMopdo3bl U
UAMO-a/lanTallu.

Bun u BugooOpaszosanue. Kpurepun Buga. OcHoBHbBIE (HOPMBI
BHUJ1000pa30BaHMs: TeorpapuiecKoe, SIKOJIOTUIECKOE.

Makpospomtoniust.  Dopmbl  dBosOLMU:  (puseTHYecKas,
JTUBEpreHTHasi, KOHBEpreHTHas, napamuiensHas. HeoOpatumocThb
HBOJIIOLIHH.

[Ipoucxoxaenue  or

HCCIICHUAIIN3UPOBAHHBIX IMPEAKOB.

3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIECHUI B 0H0JI0THH

OposroninodHas  teopust Y. JlapsuHa.  IIpeanochlIKM  BO3ZHUKHOBEHHUS
JapsuHu3Ma. JKW3HE M HaydHad AeaTeabpHocTh Y. JlapBuHa.

JIBrokyiue cuabl dBosronry BuaoB o Y. JlapBuHy (BLICOKAs MHTEHCHUBHOCTH
pa3sMHOXKEHMSI  OpPraHM3MOB, HAcIEACTBEHHAs HM3MEHYMBOCTH, 0OOpnOa 3a
CYIIIECTBOBAHME, ECTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

OdopMireHre cuHTeTHYEeCKOM Teopuu 3Boaronun (CTD). HelitpansHas Teopus
sBoJOIMU. CoBpeMeHHas 3BOJIOIMOHHAS OMOIOrHs. 3HAYCHUE SBOJIOLMOHHOMN

TEOPUU B (hOPMHPOBAHUU ecrTec-
TBEHHO-HAYYHOM KapTUHEI MHADPA.

JleMoOHCTpaLUHU

Iloptpernl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, DO. XK. Cenr-HUiuep, XK.
KroBre, Y. JlapBuH, C. C. YeTBEpHUKOB,

N. U. MImansraysen, Jix. Xonaeix, 1. K. benses.
Tabauiel 1 cxeMbl: «CructeMa skuBoi npupoasl (o K. JIunuero)y, «JlecTtHuia
JKUBBIX cyiiecTB (o Jlamapky)y, «MexaHnusM hOpMHUPOBAHUS IIPUCIIOCOOICHUN
y pacTeHMM M KMBOTHBIX _ (mo  Jlamapky)», «Kapra-cxema  Mapuipyra
nyremecteus Y. JlapsuHay, «Haxomkm Y. JlapBunawn, «PopMbl 00pbOBI 33
cyliecTBoBaHuey, «llopoasl ronydei», «MHoOrooopasue KyIbBTYPHBIX (hopM
KanycTtely, «llopoAbl AOMAIIHMX KUBOTHBIX», «Cxema o0pa3oBaHMsl HOBBLIX
BuaoB (1o Y. Japsuny)», «CxeMa COOTHOIIEHHS ABMKYIIMX CHI DBOTIOIUNY,
«OCHOBHBIE HOJIOKEHUS] CUHTCTUIECKON TCOPHUU DBOJIFOIIUIY.
MuKpPO3IBOJIONHUSA H €€ pe3yabTAThl

Ilonynsauusa Kak diaeMeHTapHas eauHuna dBoronun. CoBpeMeHHbIE METObI
OIIEHKH TE€HETUYECKOI0 Ppa3sHoo0pa3us U CTPYKTYphl momyiaauuii. MsmeHenune
reHo()OHJIa TONYJIALMH KaK 3JIEMEHTAPHOE HBOJIOIUOHHOS sBJICHUE. 3aKOH
renernueckoro pasHosecust Jx. Xapau, B. BaiinOepra.

OneMenTtapuble  GakTopbl  (IBIKYIIWE CHJIBI) DBOJIOUMH. MYyTalMOHHBII
nportecc.  KoMmMOMHATHBHAS  M3MEHYMBOCTL.  JIpelid IeHOB —  CIIyYalHbBIE
HEHANPaBJICHHbIE HM3MEHEHMsS] 4YacTOT ajuleldeld B MOIYISIUAX. Dpdexm
ocnosamens. Ipgexm Oymuliouno2o copaviuuka. CHUICEHUE 2eHemUu4ecKo20
pasznoobpaszus: npuyunsl u_cireocmeus. Ilposenenue s¢ppexma opeiicha cenos 6
oonvuwux U manvix ___nonyiayusgx.  Murpamun.  M3omsaius  OOMVIISITHN:
reorpadguyeckas (IpoCcTpaHCTBEHHAS), OMoorndeckas (peIpoayKTUBHAS).

EcTtecTBEHHBIH  0TOOp —  HAOpPaBJIAIOMINN  (aKTOp  OBOIIOIHH.
€CTECTBEHHOr0  0TOOpa:  JBHIKYIIUM, CTaOMIM3HPYIOIIMIA,

DopMmEl
pa3pbIBAIONINA




[Iporpeccupyrommas crienuain3anus. AJanTUBHAS pagualiusl.
JdemoHcTpauuu:
Ilopmpemuwr: K. Jlunneir, XK. b. Jlamapk, Y. apsun, B. O.
KoBanesckuii, K. M. bap, 3. I'ekkenn, ®. Mrwomiep, A.H.

CeBep110B.
Tabnuyer u cxemoi: «Pa3BuTHE OPraHNYECKOro MUpa Ha 3eMiie»,
«3apoapllli  MO3BOHOYHBIX  JKUBOTHBIX», «ApPXEONTEPUKCH,

«Dopmbl 60pBOBI 3a cyiiecTBOBaHHE», «EcTecTBEHHBIH OTOODY,
«MHoroo0pa3ue CcopToB pacreHuit», «MHoroobpasue mnopoxa
KUBOTHBIX», «llomymsiun», «MyTalmoHHAass W3MEHYHBOCTDHY;
«Apomopdo3ery, «Mnuoamanranuny, «OOImAs aereHepaIus»,
«/IBmxymue cuibsl sBomonuny, «Kapra-cxema Mapuipyra
nyremectsust Y. JlapBuna», «bopsba 3a cymecTBOBaHHEY,
«[IpucnocobneHHOCTD OpPTaHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», «IKOJIOIMUECKOe BUA000pa30BaHUE.

ObopydosaHue: KOJIEKIHS HACEKOMBIX C Pa3UYHBIMU TUTIAMU
OKpacku; Ha0Op IUIOAOB U ceMsH; koyuiekuus «lIpumepsl
3alIUTHBIX TPUCIIOCOOJNICHUN Yy KUBOTHBIX»; Mojieldb «OCHOBHBIE
HaIpaBJIEHUs JBOJIOLMKY», O00bEMHas Moaenb «CTpoeHue
TOJIOBHOT'O MO3Ta IT03BOHOYHBIX».

buoreorpaduueckass kapra wmupa; Koyekuus — «DopMbl
COXPAaHHOCTH HMCKONAEMBIX >KMBOTHBIX M PACTCHHI»; MOJAEIb-
anmuukanus  «llepekpéct Xpomocom»; BIaXKHbIE IpenapaTsl
«Pa3Butne HacekoMoro», «Pa3BUTHE JATYHIKH»; MUKpOIpenapar
«/Ipozopuna» (Hopma, mMyranuu (OpPMbI KPBUILEB U OKPACKH
Tema).

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

Jlabopamopnas paboma Ne 1. «CpaBHeHHE BHUIOB 110
MOP(}OIOrHUECKOMY KPUTEPHION.

Jlabopamopuas paboma Ne 2. «Onucanue MpucnocoOIeHHOCTH
OopraHu3Ma 1 €€ OTHOCUTENILHOTO XapaKTepay.

(mu3pynTuBHEIK). TTogoBol 0T00p. BO3HMKHOBEHHE M 3BOJIOLHS COLUAIBHOIO
IOBEJICHHUS JKUBOTHBIX.

IIpucnocoOIEHHOCTh  OPraHM3MOB  KaK _ PE3VIBTAT  MHKPODBOIIOLHH.
BO3HUKHOBEHHE  IPUCHOCOOJEHHMH v opraHm3MoB.  ApomMopdo3bl U
uaroagantanuu. [IpuMepsl IPUCIIOCOO0ICHUN Y OPraHu3MOB: MOP(HOIOTHYECKHUE,
(OU3HONIOTHYECKHE,  OMOXHMMHYECKHE,  moBeaeHdyeckue.  OTHOCHTEILHOCTH
MPUCIIOCOO0ICHHOCTH OPraHU3MOB.

Buna, ero kpuTepud M CTPYKTypa. BmmooOpa3oBaHHWe Kak pPe3yJbTar
MHKpOdBoIonun. M3omamug — KIro4ueBod  (akrTop BumooOpazoBanusa. Ilyru
K CIIOCOOBI BUI000PA30BaAHMSL: AJIONATPHIECKOE (reorpacuyeckoe),
CUMIATPpUYECKOe  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (HOJUILIONIA3AIINSL,
rubpuansanus). JUIMTEILHOCT 3BOJIONMOHHBIX IIPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJOTHYECKOI0 pa3HO00pas3usl.

Posip 5BOMOIIMOHHON OHMOJIOTMH B pa3pab0TKe HAYYHBIX METOJOB COXPAaHEHUS
Ouopa3zHooOpasust. MUKpPOIBOJIOIMS ¥ KOJBOJIOIMS Iapa3sUTOB M UX XO3s5EB.
MexaHn3Mbl HOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI
C HEH.

JleMoOHCTpaLUHU

Iloptpetnr: C. C. UerBepukon, 3. Maiip.

Tabmuuel  u cxeMbl: «MyTalMoHHAasg W3MEHUYHUBOCTBY. «JlomyisimoHHas
CTpYKTYpa BHOay, «Cxema mposiBIEHMsT 3akoHa Xapan—BaitHOepray,
«/IBIKVIIIE CHJIBL  DBOJIOLUNY, «DKOJOTHYECKAs] W30JALMS  IONYJIANUH

ceBaHCKOM dopenny, «l'eorpaduueckas W30IALUS JIUCTBEHHUIBI CHOMPCKOM
W JIMCTBEHHMIIBI JaypCcKoi», «IlonynsIMoHHBIE BOJHBI YHCICHHOCTH XHUITHHKOB
K KEPTBY, «CxeMa JIEMCTBHSA ECTECTBEHHOrO oTOOpay, «PopMel 0OphHOBI 3a
CyliecTBOBaHHE», «MHAYCTpHAIBHBIA MeEIaHUu3M», <« JKHBBIE HMCKOIIaeMBICY,
«lTokpoBUTENLCTBEHHAS OKpacka >KHMBOTHBIX», «lIpeaympexmaromias oKpacka
JKHBOTHBIXY, «PHU3HOTOTHIECCKHUE ajJanTalmmny, «IIpucroco0IeHHOCTh
OpraHM3MOB_ W €€ OTHOCHTENLHOCTEY, «Kputepmm Buaay, «BuUIbI-IBOMHHUKI),
«CtpyKTypa BHUJIA B IIPUPOJEY, «Croco05I BHI000pa30BaHMY,
«"eorpaduueckoe BUJI000pa3oBaHuEe TPEX BUIOB JAHABIIIECHY, « IKOTOTHISCKOE
BHI000pa30BaHME BHAOB CHHMID, «llomuimonasl pacTeHui», «KamycTHo-
pEAECYHBIN THOPHIIY.

O06opynoBanue: repbapuy pacTEHU; KOIIEKIINY HACEKOMBIX; Yydela IITHI U
3BEpPEH ¢ IpHMEpPaMM PAa3IMYHBIX IIPUCIIOCOOJCHHUI; 4ydesia IMTHI[ W 3BEpE
pasHBIX BHIOB; repOapuu pacTeHui OJM3KHUX BHOOB, 00pa30BaBLINXCS
Pa3IMYHBIMHU CIIOCOOAMH.

JlabopaTopHbIe U MPAKTHYECKHE Pa0OThI




1. JabopatopHas paborta «BbIBICHHE H3MEHYMBOCTH Y 0coleil
OJHOTO BHJIAY.

2. JJabopatopHass pabotra «lIpucrmocoOiieHUs OpPraHU3MOB U UX
OTHOCHUTEJBHAS 1IEIECO000Pa3HOCTEY.

3. Jlabopartopuas pabora «CpaBHeHHE BUIOB 110 MOPGHOIOTHUECKOMY
KPUTEPHIOY.
Makpo3BoII0LHs U €€ pe3VIbTAThI

MerTo1bl H3y4YEeHHsT MAaKpOIBOJIIONMHU. [1aI€OHTOIOrHYECKHE METOIbI U3YUEHUS
sposronuu. Ilepexomnble GOpMBI M QUIOTEHETHYECKUE PSAIBI OPraHU3MOB.

buoreorpaduueckne Meroasl u3ydeHus oBorolmu. CpaBHeHue  (haopbl
u dayHbl MaTEPHUKOB M OCTpOoBOB. buoreorpadnueckue obmactu 3emim. Buani-
DHJIEMHMKH M PEJIUKTEIL.

OMOPHOIIOTHYECKHE ¥ CPABHUTEILHO-MOP(GOIOTHYECKNE METONBl M3YUEHUS
9BOJIOIMHU. ['eHeTHYECKHE MEXAaHM3MBl DBOJIOIMK OHTOIEHE3a M IOSBJICHMS
DBOJIIOLIMOHHBIX  HOBIIECTB. | 'OMOJIOTMYHBIE WM AHAJIOTMYHBLIE  OpraHbL.
PynuMenTapHbie OpraHbl 1 aTaBU3MBEL. MoaeKyasapHO-T€HETHYECKHUE,
OHMOXMMHUYECKHUE Y MAaTEMATUIECKHE METOJIBI H3VYEHUS DBOJIIOLINH.
I"'omosiornynble redbl. CoBpeMEHHBIE METOABI ITOCTPOEHUs (HDHIONEHETHYECKHUX
IEPEBBEB.

XpOMOCOMHBIE MYTAIIMU M DBOJIIOIMS TEHOMOB.

OOmme 3aKOHOMEPHOCTH (IIpaBUJjia) SBONIOUMU. [lpunyun cmenvl @dyuxyui.
HeoOpaTuMOCTh DBOMIONMHU. AanTUBHAS pagualms. HepaBHOMEPHOCTL TEMIIOB
SBOIIOLHH.

JleMoHCTpaIMK

Iloptpetn: K. M. Bap, A. O. Kosanesckuii, @. Mroiep, 3. I 'ekkelb.

Tabaunpl U cxeMmbl: «DPUIOreHETHYECKUH Pl JIOMIAINY, «APXE0-ITEPUKC,
«3Bepo3yOnle  smiepbly,  «Crerounedansly»,  «Punmodurely,  «CeMeHHBIE
ManopoTHHUKNY, «buoreorpaduyeckre 30HBI 3eMiuny, «Jpelid KOHTUHEHTOBY,
«PemukTely, «HauanpHbple cragud SMOPHOHAIBHOIO PAa3BUTHS [MO3BOHOYHBIX
JKMBOTHBIX»,  «[ OMOJIOTHYHBIE M aHAJIOTMYHBLIE  OpraHbly,  «PyIMMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HA0OpHI YEI0BEKA U IIUMIIaH3e», «[ JaBHEIE
HalpaBJIeHUs DBOIIOLIHNY, «OO0IIMe 3aKOHOMEPHOCTH YBOJIFOIIAN).

O6opynoBaHne: KOJUIEKIIUM, repOapuy, MYISHKM HCKOIMAEMBIX OCTATKOB
OPraHU3MOB; MYJISKH TOMOJIOTHYHBIX, aHAJOTMYHBIX, PYJAMMEHTAPHBIX OPraHOB
M aTaBU3MOB; KOJUIEKIINY HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie

Bo3HUKHOBeHME M pa3BUTHE KU3HU HA 3eMJie

’ IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3eMiie




JloHay4HbIE TpEICTaBICHUS O 3apOoXkJCHUU Ku3HU. HayuHble
TUIOTEe3bl BO3HUKHOBEHMS JKM3HM Ha 3emie: abuoreHes u
MaHCTIepMUs. XUMHUYECKash JBOJIONMS. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. JKCIIEPUMEHTAIILHOE
MIOATBEP)KICHUE XUMUYECKOW HBOMOLMH. HauanbHble dTansl
ouonoruveckoi sBomonun. ['unoreza PHK-mupa. dopmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKH ¥ UX 3BOJIOLMS. POPMUPOBAHNE OCHOBHBIX I'PYHI KUBBIX
OpraHu3MOB.

PasButue xus3nu Ha 3emse mo 3paM U nepuogam. Karapxeil.
Apxeilickas U npotepo3oiickas 3pbl. llanmeosoiickas spa u eé
MIEPUOBI: KEeMOpHUHCKUH, OPJOBUKCKU, CUJIypUICKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3oiickas 3pa 1 e€ Mepro/Ibl: TPUACOBBINA, FOPCKHI, MEIOBOM.

KaliHo3oiickas 3pa 1 €€ nepuobl: MaJjeoreHOBbI, HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMara W TEO0JOTMYECKHX IIPOLECCOB.
OCHOBHBIE 3Talbl YBOJIIOLUNA PACTUTEIBHOTO U KUBOTHOTO MUpa.
Apomopdo3sl y pacTeHuld U KUBOTHBIX. [losiBIICHHE, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa KakK OTPaK€HHE HBOJIIOLMH.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

OBonronUs 4eloBeKa. AHTPOINOJNOrHMs Kak Hayka. Pa3Burtue
MPEJACTABICHUN O IIPOUCXOKICHUHN YeIOBEKA. MeTONbl U3yYEeHUS
aHTponoreHe3a. CXOACTBa W pa3jIMyUsl 4Y€lIOBEKa U JKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHUE YEIOBEKa.

JBuwxymue cuisl (akTopsl) anTpornorenesa. HacneacrsenHas
U3MEHYMBOCTh M €CTECTBEHHbIM oTOop. OOmiecTBeHHBIH 00pa3
KU3HH, U3TOTOBJICHUE OPYINN TPY/1a, MBIIIJICHHUE, PEYb.

OcHOBHBIE  CTaAMM M  BETBU  DJBOJIOLUM  4YEJOBEKA:
ABCTPAJIONUTEKH, YemoBek yMenblid, YenoBeK MNpAMOXOIAIINM,

Yenosek HeaHuepranbCKkui, YenoBexk pasymublid. Haxonku
UCKOMAeMbIX  OCTaTKOB, BpeMsl  CYLIECTBOBAHMS, 00JIACTh
pacripocTpaHeHus, O0BEM TOJOBHOTO MoO3ra, o00pa3 JKU3HHU,
opynus.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIICOUTHAS
(eBpazmiickas), HErpo-aBCTpaIouIHast (axBaTopuanbHast),
MOHTI'OJIOWTHASI (a3maTcko-aMepHKaHCKas). Yepthl

Hayynbple THIOTE3Bl OPOMCXOXKACHHS KM3HM Ha 3emie. AOHOreHes
M IaHCIEPMHSL. JloHay4JHbIE IPEICTABJICHUS 0 3apOXKJIEHUH JKH3HU
(kpearmmonu3M). I'mmoTre3a  IOCTOSHHOI'O  CaMO3apOsKJIEHMS  JKM3HU U €€
onposepkeare  onbiTamu D, Pemgu, JI. Coamnannanu, JI.  Ilacrepa.
[Ipoucx o aeHNe KU3HA U aCTPOOMOIIOTHSL.

OCHOBHbBIE JTaIbI HEOPraHUYeCKOH DBOJIIOLMH. [InanerapHas

(reo-noruueckas) SBOJIOLHMS. XHMMHYECKash HSBOJIOLMA. AOHOreHHBIM CHHTE3
Opragmyeckux BemecTB W3 Heopranmdecknx. Omnbeir C. Mumnepa u I'. IOpwu.
OOpa3oBanue  moavMepoB W3 MoHoMmepoB.  KoamepBaTHas  rumoresa
A. . Onapuna, runoreza nepBu4Horo oympoHa Jk. Xongeiina, reHeTHYECKas
runore3a 1. Mémmepa.  PubGo3sumbl  (T.Yek) wurumoresa «mupa PHK»
V. I'mnbepra. PopMupoBaHre MEMOpPaH ¥ BOSHUKHOBEHNE IPOTOKIETKH.

Hcropusa 3emin 1 MeToabl €€ n3ydyenus. MckonaeMble OpraHun4yeCcKHe OCTaTKHU.
I'eoxpononorus u €€ MeTonbl. OTHOCHTENLHAS M a0COJIOTHAS T'€OXPOHOJIOIHS.
I"'eoxpoHonoruyueckas 1Kaiaa: 30HbL, dpbl, HEPHUOILI, SIIOXH.

HaganpHbIe 3Tanbl OpraHudeckoi 3BoJOIMHU. T1osBIIeHHE U 3BOJIFOIMUS IIEPBHIX
KJICTOK. OBOJIOIMS MeTa0oau3Ma. BO3HMKHOBEHME IIEPBBIX OKOCHCTEM.
CoBpeMeHHBIE MHUKpPOOHBIE OMOIIEHKHM KaK aHaJol IEpPBBIX Ha 3emie
coobmectB. CTpoMaToJMTEL. 1IpoKapuoOTEl K DYKAPUOTEHL.

[IpoucxoxaecHne 3YKapuoT (CUMOMOreHe3). DBOJIOLIMOHHOE MPOUCXO0XKICHUE
BUpycoB. IIponcxokaeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'pYIIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMU BBICHINX pacTeHuii. OcHOBHBIE apoMop(o3nl
pacteHud. Brpixon pactenui Ha cymy. IlosBlieHHME CHOPOBBEIX PACTCHUM U
3aBoeBanre MMM cymu. CemeHHBIE pacTeHHs. 1IponcxoKIeHHe IIBETKOBBLIX
pacTeHUiA.

OcCHOBHBIE DTambl JBOJIOIUHA KHUBOTHOr0 Mupa. OcHoOBHBIE apoMop(dO3bI
JKMBOTHBIX. Benackasa dhayna. KeMOpuiicKHii B3pbIB — MOSBIEHHE COBPEMEHHBIX
Tunos. IlepBble XOpa0BbIE KUBOTHEIE. JKM3HL B BOJIE. DBOIIOIHS IT03BOHOYHBIX.
[Ipoucxoxaenre ambubuii  u pentuanii. TIpoucXoKIeHHe MIEKOIMUTAIOIINX
unrun.  Ipusnmn  xmodeBoro apomopdosa. OcBoeHre 0eCIo3BOHOYHBIMU
M II03BOHOYHBIMU JKUBOTHBIMH CYIIIH.

PasBuTHe SKM3HM Ha 3eMJie IO SpaM M OEpUOJaM: apXed, IpoTEepO30i,
MaJIe030M,  MEe3030#,  KaiHo30M.  OOImasg  xapaKTepHCTHKa  KIMMAaTa
M Teoornueckux mnpoiieccoB. IlosBaeHNEe U paclBET XapaKTEPHBLIX OPraHU3MOB.
Vriaeo0Opa3oBaHue: ero yCJIOBUS U BIMSHME Ha ra30BbIA COCTAaB aTMOCHEPEL.

MaccoBble BBIMHUPAHHS — DJKOJOTMYECKHUE KPHU3KUCHI Ipouuroro. IIpuunHbl
M CIEJICTBUSA MacCOBBIX BhIMHUpaHHi. COBpeMEHHBIM 3KOJOTMYSCKHI KPU3UC, €ro




MPUCIIOCOOJICHHOCTH MPEJCTaBUTENeH 4YeOBEYEeCKHX pac K
YCIIOBUSIM ~ CYIIECTBOBAaHUA. EJIMHCTBO 4YelOBEYECKHX  pac.
Kpuruka pacusma.

JdemoHcTpaumuu:

Iopmpemuor: @. Penu, JI. Ilactep, A. W. Onapun, C. Muinep,
I'. FOpu, Y. /lapBuH.

Tabauyvl u cxemol: «Bo3HukHOBeHHE COJIHEYHOW CHUCTEMBI,
«Pa3BuTue opranuueckoro wmupa», «PactuTenbHas KiIeTKay,
«OKuBoTtHas KIIETKa», «IIpokapuornueckas KJIIETKa»,
«CoBpeMeHHasi cucTeMa oOpraHudeckoro mupa», «CpaBHEHHE
AQHATOMUYECKHX 4YEpPT CTPOEHMsI YEJIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTUYECKUX HaXOJI0K
MPEAKOB COBPEMEHHOIO YEJIOBEKa», <«/lpeBHeWIINE JIIOAN»,
«/IpeBHue moauy, «IlepBbie coBpeMeHHbIE IO, «enoBedeckue
pacbi».

Obopyoosanue: mynsoxku «lIpoucxoxneHue uenoBekay (OHOCTHI
aBCTpAIONUTEKA, IMUTEKAHTPOIA, HeaHJepTaiblia, KPOMaHbOHLIA);
CIIENKM WJIM W300paXEeHUs] KAaMEHHBIX OpYAuil MEepBOOBITHOTO
yeJioBeKa (KaMHU-YOIIIEpbl, pyousa, ckpeliia); reoXpoHOIOrnuecKas
Tabsuna; KoyuieKust «PopMbl COXPaHHOCTH HCKOIAEMBbIX KMBOTHBIX
Y paCTEHUI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Ilpakmuueckass paboma Ne [. «3ydeHne WCKOMAEMBIX
OCTaTKOB PAaCTEHUI U )KUBOTHBIX B KOJUIEKLIUAX .

Oxckypcusi «OBONIOLMSL  OPraHMYECKOTO0 Mupa Ha 3emiie»
(B €CTeCTBEHHO-HAYYHBIM WM KpaeBeTUeCKUi My3ei).

ocobenHoctH. [Ipobiema coxpanenns OuopasHooOpasusa Ha 3eMiie.
CoBpeMeHHasg CHUCTEMA OPraHUYecKoro mwupa. [lpuHummsl xiaccuDUKaLUU
opraun3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCTpanu

IHoptpernl: ®@. Penn, JI. Crnayurannanu, JI. ITactep, M. M. Meunukos, A. .
OmnapwuH, JIk. XOoaeiH, I. Mémep, C. Muuiep,
I. IOpu.

Tabmuiel  ucxeMmbl:  «Cxema omblta P,  Pemmy, «CxeMa  ombITa

JI. TTacTepa o M3y4eHHUIO caMO3apoKIeHus KU3HNY, «Cxema onsita C. Muniepa,
I". IOpuy, «OTanel HEOPraHUYECKON SBOMIOLMNY, «] €0XpOHOIOrHYeCKas IIKaIa,
«HavaapHble dTanbl OpraHMYeCcKON HBOMIOMUIMY, «CxeMa 00pa3soBaHUSA DYKAPHUOT
nyTéM cuMOuoreHesay, «CHcTeMa KHBOW NPHUPOABDy, «CTpoeHHE BHpYCay,
«Apomopho3sl pacrenuiiy, «Purnodurely, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOI'OKIETOYHBIE BOAOPOCHNY, «Mxu», «llamopoTHUKN», «I 0JI0CEMEHHBIE
PACTCHUA)), «O‘[)FaHI)I IIBETKOBBIX DaCTeHHfI)), <<CX€Ma pPa3-BUTHUA KHUBOTHOI'O

Mupa», «ApomMopdo3bl KHUBOTHBIXY, «lIpocreinuey, «KHIIIEUHONOIOCTHEBIEY,
«IInockue ISPBUY, «YIeHncToHorue Y, «PBIOBDY, «3eMHOBOJIHEIEY,
«IIpecmblkaromuecsty, «lItuibely, «Muekonurawomnmey, «Pa3Butue  KU3HH

B apXelcKoii apey, «Pa3BUTHE )KU3HU B IIPOTEPO30MCKOU dpey, «Pa3BuTue KU3HU
B AJI€030HCKOHN dpey, «Pa3BuTHE JXKU3HU B ME3030MCKOHN dpey, «Pa3sBuTHe KU3HHU
B KailiHO301cKoi 3pe», «CoOBpEMEHHASI CUCTEMA OPraHNYECKOTO MUPAY.

O6ODVZ[0B8.HI/ICZ FeD6aDI/II/I pacTEHUM pa3JUYHBIX OTJAEIOB; KOJIJICKIIMHU
HaCCKOMBIX. BJAXHBIC MNpcrapaTbl XWBOTHBIX. PAKOBHUHBI MOJIIKOCKOB,
KOJUICKIIMH  HMITIOKOXHX, CKCJICTBbI TTO3BOHOYHBLIX JMXWBOTHBLIX, 4YydCjia IITHUIL
M 3BEpPEH; KOJIICKIIMHU OKAMCHEIOCTEH, MOJC3HBIX HMCKONAEMEBIX; MYIISDKH
OPraHn4CcCKuX OCTATKOB OPraHM3MOB.

.JIaﬁopaToprle M NIPAKTHYECKHE PA0OThI

1. BuprtvaapHasa na6opaT0pHa51 pa60Ta «MonenupoBaHue

onbIToB Musnepa—IOpu 1o u3ydeHnio aOMOreHHOr0 CHHTE3a OPraHMYECKHX

COEIMHEHHUI B IEPBUYHOM aTMocdepey.
2. labopaTtopHas paborTa

OCTaTKOB APEBHHMX OPraHHU3MOBY.

((I/ISV‘IeHI/Ie " OITMCAHHUEC HCKOITaCMbIX

3. [IpakTuuyeckas pabora «M3yuyeHHue OCOOEHHOCTEU CTPOEHUSI
DPACTEHUN PA3HBIX OTACIOBY.
4. IlpakTHueckKas paborTa «M3vuenmne  0COOEHHOCTEH  CTPOEHUS

O3BOHOYHBIX XHUBOTHBIX).
HDOI/ICXO)K}ICHI/IC YCJO0BCKA — AHTPOIIOIrC¢HE3
Pazgensl ¥ 3aa4M aHTPOIOJOTHH. MeTo1bl aHTPOHOJIOTUH.




CraHoBJE€HHE IIPEACTABICHUI O MPOMCXOXKIEHHUU YeJOBEKa. PenurnosHeie
B033penusi. CoBpeMEHHBIE HAYYHBIE TEOPHH.

CX0JICTBO YEJIOBEKA C KUBOTHBIMU. CHCTEMATUUYCCKOE IOJIOKEHUE YEIOBEKA.
CBUIETEILCTBA  CXOJICTBA _ YEJIOBEKA C JKUBOTHBLIMHU: CPaBHMTENILHO-
MODP(}OJIOTHYECKHE, SMOPHOJIOTHYECKUE, (hU3U0JIOr0-0MOXUMHAYECKHUE,
nmoBefeHYecKkne.  OTauMuus  YenoBEKa  OT  JKMBOTHBIX.  IIpsSAMOX0KIeHHE
M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BHUTHE IOJIOBHOIO MO3ra M BTOPOM
CHUTHAJILHOM CHCTEMBL.

JBmxkyiue cmisl ((akTophl) aHTPONOreHe3a: OMOIOTHYECKUE, COLMAILHEIE.
CooTtHollleHHe OMOJOTHYECKUX U COLMATBHLIX (DaKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIC CTaJMIM _aHTpONOreHe3a. PaHHMEe Yea0BEKOOOpa3HbIC 00C3bSHBI
(IpOKOHCYVJIBI) ¥ PaHHHE ITOHTUIBI — O0IIME IPEIKH YET0BEKOOOPA3HBIX 00€3bsIH

U JIIoned. ABCTPAJIONUTEKU — JABYHOTHE NOPEIKU droaecil. YenoBek yMenbli,
IEPBLIC U3TOTOBJIECHUA Opyauil Tpyaa. YelloBeK IpsIMOXOIAIINNA U EPBLIA BLIXOI
Jroneil 3a npenensl Adpuru. YenoBek reinens0eprckuii — oO0IMi  IPEaoK

HEaHIEPTAILCKOI0 YEJIOBEKA M YeJIoBeKa pasyMHoro. YemoBek HeaHAEPTAILCKUN
KaK BUJI JIIOACH XOJIOJHOrO KiIMMara. YeldoBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JEHHUCOBCKMM YEIOBEK, OCBOCHHME KOHTHHEHTOB 3a IpeaejaMd  AQpHKH.
ITayreoreHeTHKA M ITaJICOrCHOMUKA.

OBOJIOIHA COBPEMEHHOIO 4elloBeKa. EcTecTBEHHBINH 0TOOP B IMOMYISIMIX
yeJIoBeKa. MyTalMoHHBIA npoliecc ¥ noauMopduszM. TlonynasaiuoHHble BOIHBL,
Ipeid reHoB, Murpanus U «dG@EKT OCHOBATEIS» B MONYIAIMIX COBPEMEHHOIO
YyeJIoBEKA.

Yenoseueckne packl. IloHsatme o pace. bBolnblline packl:  €BpOICOMIHAs
(eBpasuiickas),  aBcTpajio-HerpoujHas  (DKBaTopHajabHas),  MOHIOJIOWMIHAS
(a3maTcko-aMepuKaHckas). BpeMss M IIyTH pacceleHMs] 4YellOBEKa MO IUIAHETE.
EnmacTBO  YenmoBeueckux  pac.  HaydHas  HECOCTOSTEIBLHOCTH  pacu3Ma.
[IpucrocoOJEHHOCTh YEI0BEKA K Pa3sHBIM _VCIOBHSAM OKPYIKAIOIIEH CpEBI.
Bausinne  reorpaduueckoil  cpedbl W apeiida  reHoB  Ha  MOPQOJIOTHIO
1 (U3HUOTOTHIO YEIOBEKA.

MexaucnuIuinHapHeIie METOJIEI B hHU3HUECKON (OMOIOrNYECKOit)
AHTPOIIOJIOTHH. OBOJIOIIMOHHAS aHTPOIIOJIOT S 1 IAJIE0AHTPOIOJIOT U
4eI0BEYECKUX MONYISINKA. BruoconuaibHble MCCIeq0BaHNsT IPUPOILI YEJIOBEKA.
HccaeaoBanne KOBOIIOUY OMOJIOTMYECKOr0 M COMAILHOIO B YEIOBEKE.

JleMoOHCTpanuu

IToptpersl: Y. Jlapu, JI. JIuku, J. 5. Porunckuii, M. M. I'epacumoB.

Tabnuuel 1 cxeMbl: «MeTOAbl aHTPONOJIOTHNY, «I 0JIOBHOW MO3I YEIOBEKA,
«HenoBekooOpasHble 00€3bIHBDY, «CKEIeT dYeIOBEKA M CKEJIET IIMHMMIIAH3EY,




«PyIUMEHTEI M aTaBU3MBDY, «JIBrOKYIIIHE CHUIBI AHTPONOreHE3aY,
«OBOIIOIIMOHHOE JPEBO YEIOBEKAY, «ABCTPAIONUTEK», «YUeT0BEK YMEJBINY,
«YenoBexk nOpsaMoOXoidammuny, «JleHucoBckuil denoBek» «HeanaepTaiablbDy,
«KpoMaHbOHIIEDY, «lIpenkn yenoBekay, «DTallbl dBOJIOIUN YeIOBeKay, «Packl
YCIOBCKaA».

OOopynoBaHue: MYISDKM  OKAMEHENIOCTEH, IPEeIMETOB  MaTEepHUAILHOU
KYJIBTYPHl  IPEOKOB  4EOBEKa;  penpoaykumu  (pororpadmu)  KapTHH
¢ MU(OJIOTHYECKUMHU ¥ OMOJEHCKUMU _CIOKETAMHU MPOUCXOKIEHUS YEIOBEKA;
dororpaduy HAXOJOK HMCKONAEMBIX OCTATKOB YEJI0BEKA; CKEJIET YeJIOBEKA,
MOJIENIb Yepena YeIOBeKa U Yepela MIUMIIaH3€; MOJENh KUCTU YeIOBEKA M KUCTH
IIMMITIaH3€; MOJICIIH TOpCca IPSAKOB YEJIOBEKA.

JlabopaTopHbIE M MPAKTHYECKHE PA0OTHI

1. Jabopatopuas pabora «M3yducHme
CKEJIETA YEIOBEKA, CBA3AHHLIX C IPIMOXOKIECHUEM.
2. Ilpaktuyeckas pabora «/3ydeHHe DKOINOIMYECKHUX aJalTalliii
YEeJIOBEKAY.

0COOEHHOCTER  CTPOECHUS

Tema 3. Opranusmsl U OKpY:Kal0Las cpeaa

OpraHu3Mbl H OKpY:KaIIas cpeaa

DKoJorus Kak HayKa. 3aJaud M paslenbl dKoJoruu. Metozsl
HKOJIOTMYECKUX HCCIIEeIOBAaHUI. DKOJOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 Y€JIOBEKa.

Cpenpl o0MTaHHS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3/YIIHAs,
[IOYBEHHAs, BHYyTPUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukaiuys 3KOIOTHUIECKUX
¢dakTopoB: abuoTMyeckue, OMOTMYECKHME M AaHTPOIOTCHHBIE.
JleiicTBre 3K0I0rMYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TEMIepaTypa, BIAXHOCTb.
®dotonepuoan3M. [lpucrnocobieHrss OpraHU3MOB K JICUCTBHUIO
abuotnyeckux ¢pakTopoB. bruosgornueckue puTMBI.

buotnueckue Qakropsl. Buibl OMOTHYECKUX B3aUMMOAECHCTBUIA:
KOHKYPEHILIUsI, XHWIIHUYECTBO, CUMOMO3 U ero  (opmsl.
[TapasuTu3Mm,  Koomepanus,  MyTyaliu3M,  KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHWYECTBO). AMEHCAIU3M, HEHTpaIU3M.
3HaueHue OMOTHMYECKHX B3aMMOIECHCTBHM ISl CYLIECTBOBAHMS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyiasiuuu. (OCHOBHbIE
MOKAa3aTeN! MONYJISLIUU: YUCIEHHOCTb, IJIOTHOCTb, POKIAEMOCTD,

JKo0J0THsE — HAYKAa 0 B3aMMOOTHOIIEHUAX
H HAJTOPraHU3MEHHBIX CHCTEM C OKPYJKAIOIIEei cpexoid
3apoxkaenue u passurtue dxonornu B Tpyaax A. I'ymOomsara, K. @. Pyinse,
H. A. CesepnioBa, 9. I'ekkens, A. Tencnu, B. H. Cykauépa. Pasnensl u 3agaun
9K0JIoruH. CBSI3b DKOJIOTHH C IPYTUMH HAYKaMH.
Metoanl skojiorud. IloneBble HaOMIOAEHHS. DKCIEPUMEHTHI B DKOJOTHH:

OpraHu3smMoB

OpUpOmHBIE ¥ JaboparopHble. MoIeaupoBaHue B IKOJOTHH. MOHHUTOPHUHT
OKPYKaIOLIEH cpeabl: JOKAILHBIN, DETHOHANBbHBIA U TI00AIbLHBIN.
3HaueHre  DKOJOTMYECKMX  3HAHMH  JUId  YeJOBEKa. DKOJOIMYECKOE

MHPOBO33pEHHE KaK OCHOBA CBA3EH YeIoBeUYeCcTBA ¢ IMpHpoaoi. PopMHUpoOBaHHUE
BKOHOFHHGCKOﬁ KVIBTYPHI U 3KOJ'IOFI/I‘-ICCKOI71 T'PAaMOTHOCTH HACCIICHUS.

JleMoHCTpaIIMK

IHoptpersl: A. I'ymbompar, K. ®P. Pympe, H. A. CeBepuos,
A. Tencmm, B. H. Cykaués.

Tabmuuesl ¥ cxembl: «Paszgensl skomorumy, «Metoasl dkojorumy, «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH Cpeanly.

JlabopaTopHbIe H MPAKTHYECKHE PA0OTHI
JJabopatopHas paboTa «l/3ydeHrne METOIOB DKOJOIMUECKHX
HCCIICIOBAHUI.
ODFaHI/II}Mbl H Cpeaa Oﬁl/lTaHI/lﬂ

Oxkojiornueckre (pakTopbl M 3aKOHOMEPHOCTH MX aeiictBus. Kiaccubukams

9. I'ekkeb,




CMEpPTHOCTb, HPUPOCT, MUrpauusd. JMHaAMMKa YHCIEHHOCTH
HOMYJISLUY U €€ PEeryJIsALusl.
JdemMoHcTpanum:

Iopmpemor. A. T'ymbonsar, K. ®. Pynbe, D. ['ekkenp.

Tabnuysr u cxemwr: xapra «[Ipupogasie 30HbI 3eMiun», «Cpenbl
oOutanusi opranusmMoB», «®Dotonepuoguzmy», «llomymsumy,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTU MOIMYJSLUU HH(Y30puu-
Tydenbkny, «[lumessie nemnmy.

JlaGopaTopHble M IpPaKTHYeCKue padoThI:

Jlabopamopnas ~ paboma  Ne 3.  «Mopdomoruueckue
O0COOEHHOCTH PacTEHHUH U3 pa3HbIX MECT OOUTaAHUS.

Jlabopamopunas paboma Ne 4. «BnusHMEe cBeTa HAa POCT U
pa3BUTHE YEPEHKOB KOJIEyCa.

Ipaxmuueckas paboma Ne 2. «[1oacy€T MIOTHOCTH MOMYISIUN
Pa3HBIX BUJIOB PACTCHUIN.

DKOJIOTMYECKUX  (haKTOpOB: abumoThyeckue, OHOTHYECKHE, aHTPOIOrCHHEIE.
OO01Me 3aKOHOMEPHOCTH HEUCTBHUA DKoJorndyeckux dakropos. [Ipaswio
munumyma (K. Hlopenrens, 0. JIubux). TosepaHTHOCTL. DBpUOUOHTHBIE

M CTEHOOHMOHTHEIE OPraHU3MBI.

Aobunornueckue daxropel. CBeT Kak dKomormdeckuil dakrop. JlelcTBue
pa3HBIX YYACTKOB COJHEYHOI'O CIEKTPa HA OPraHU3MBl. DKOJOIHYSCKUE TPYIIIbI
pacTEHMil M KUBOTHBIX I10 OTHOIIEHMIO K cBeTy. CHrHaIbHAas pOIb CBETA.
PoTonepHOAN3M.

TeMmneparypa Kak JKodormdeckuil dakrop. JleHcTBHE TeMIEpaTypsl Ha
oprauu3mMbl. ITOMKHIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
M CTEHOTEPMHBIE OPTaHU3MBL.

BnaxHOCTb  KakK  3KoJIormueckuii  dakrop. IlpucnocoOneHns pacTeHUin
K HOJJIEpKaHMI0 BojaHOro Oananca. Knaccudukarus pacTeHHMI 10 OTHOIICHUIO
K Bojze. [Ipucnoco0ieHus JKMBOTHBIX K M3MEHEHHIO BOJHOIO PEKMMA.

Cpenpl  oOMTAaHHS OPraHM3MOB: BOAHAs, HA3€MHO-BO3JAVIIHASA, ITOYBEHHASI,
rIyOMHHAs  NOANOYBEHHAsS, BHYTPUOPraHM3MEHHAas. DPH3MKO-XMMHYECKHUE
OCOOEHHOCTH _cped oOMTaHus opraHu3moB. [IpucrocoOiieHHs OpraHu3MoOB
K )KHM3HHU B Pa3HBIX Cpeaax.

Buonornueckne purMbl.  Bremnwe  u BHyTpeHHHE pUTMEL  CyTOYHBIE
M TOJINYHBIE PUTMEL IIpHcmoco0IEHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCIIOBHH XKH3HH.

JKusuennsle popmbl opradn3MoB. I[ToHsTHE 0 KH3HEHHOK hopMe. JKH3HEHHBIE
(hOpMBI pacTEHHI: JEepEBbs, KYCTAPHUKH, KYCTapPHUYKKA, MHOTOJIETHHE TPaBBL,
oJHoJeTHHE TpaBbl. JKH3HeHHBIE (POPMBI JKMBOTHBIX: THAPOOUOHTEI, T€OOHMOHTEI,
a3po0uoHTEI. OCOOSHHOCTU CTPOCHHUS B 00pa3a KU3HMU.

buotnyeckue dakTopsl. Brasl OMOTHYECKMX B3aMMOJENCTBUN: KOHKYDPEHIIHUS,
XMIHAYECTBO, cUMOMO3 1 ero (dopMsl. [lapasuTusM, KooIepalys, MyTYaJIN3M,
KOMMEHCAJIM3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3auMoOJehcTBUs  (Tommuyeckue, dopruyeckne, dabpuueckue). 3HayeHHE
OMOTMYECKHX B3aMMOJEHCTBUI JUI  CYIIECTBOBAHMS OPraHHU3MOB B CPEIE
oburanus. [IpUHINI KOHKYPEHTHOIO HCKIIFOYEHMUSL.

JleMoHCTpaIIMK

Tabmunel ¥ cXeMBl:  «OKOoJIOTHYECKHE (PakTopbly, «CBETOBOM CIEKTPY,
«IKOJOTHYECKHE TPYIIIBI JKUBOTHLIX IO OTHOLIEHUIO K CBETYY, «TE€MI0KPOBHEIE
JKHBOTHBIEY, «XOJIOJHOKPOBHEIE >KMBOTHEIE», «PU3MOIOTHUYECKHAE aallTAlliN
JKMBOTHBIX», «Cpenpl 0oOWMTaHUS OPraHu3MOB», «BHOJOTHYECKHE PUTMELY,
«XKusuennnle  dopMmbl  pacrenuiiy, «Kuznennole  (GOpPMBI  KHBOTHBIXY,
«IJKOCHCTEMA IMHPOKOIUCTBEHHOI'O Jecay, «IDKOCHCTEMA XBOWHOIO JEcay,




«llenmu  muTaHMsA», «XHUIMHUYECTBO»,  «llapasutusmy, «KOHKYpeHIUI»,
«CumOmo3y, «KoMMeHCaTn3M.

OOopynoBanue:  repOdapvy  pacTCHUN M KMBOTHBIX,  IPUCIOCOOJICHHBIX
K BIMSHUIO Pa3IMYHBIX DKOJOIMYECKHX (PAKTOpPOB; repOapHu CBETOIIOOMBEIX,
TEHENIOOMBLIX M TEHEBLIHOCIMBLIX PACTEHHI; CBETOIIOOMBLIE, TEHEIIOOMBEIE
1 TCHEBLIHOCIMBBIE KOMHATHBIE pacTeHus; repbapuu M KOJUIEKIIMU
TEIUIONIOOUBEIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBEIX PACTEHHI; dYydela IITHI
M 3Beper; repOapuu  pacTEHUN, OTHOCIIUXCA K rHrpoduTaM, KcepodHuTam,
Me3o(huTaM; KOMHATHBEIE DACTEHMS MAHHBIX TPVIIL, KOJMIEKIHH SKMBOTHEIX,
OOHMTAOIIMX B pa3HBIX cpefax; repOapuy M KOUIEKIMU PAacTEHHUM M KMBOTHBIX,
00JIaIAI0IKNX YepTaMU MPHUCHOCOOJCHHOCTH K CE-30HHBIM U3MEHCHMSAM YCIOBUM
JKM3HM; repOapyu M KOJUIEKIIMM PACTEHHMM M YKUBOTHBIX Pa3AMYHBIX JKU3HEHHBIX
(hopM; KOJUIEKIIMM JKMBOTHBIX, VYACTBVIOIIMX B Pa3iIMYHBIX OHOTHYECKHX
B3aNMOJIENCTBHIX.

JIabopaTopHble M NPAKTHYECKHE PA0OThI

1. JJaGopaTtopHas paboTra «BbIgBIeHHE NPUCIOCOOIECHHNI OPraHU3MOB
K BIUSHHAIO CBETAY.

2. JlabopaTtopHas paboTa «BrlgBieHne NpUcIocoOJeHH OpraHu3MOB
K BIIMSIHAIO TEMIIEPATYPBIY.

3. JJabopaTtopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUI
M3 Pa3HBIX MECT OOUTAHUY.
JK0J10rMsl BUJIOB M IONYJISIIMIA

DKOIOTrHYECKHE XapaKTepUCTUKU nonyaanuu. [lonynamus Kak OMonoruueckas
cucteMa. Pois HEOTHOPOIHOCTH CpeAbl, PU3HUECKUX 0apbepOB U OCOOECHHOCTEH
OMOJIOTMH BUJIOB B (DOPMUPOBAHUK NPOCTPAHCTBEHHON CTPYKTYPHI HOMYISIIHMA.
OcCHOBHBIE TIOKA3aTEIM IONYIALMNA: YHUCIEHHOCTh, INIOTHOCTBL, BO3pAacTHAs
M 1I0JI0Basg CTPYKTYpA, POXKIAEMOCTL, IPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpaIs.

Okonoruueckas CcTpykKTypa mnonyisnun. OleHKa YHCICHHOCTH MHOIYJISIIHH.
JIMHaAMHKa OONOVIISIIMU M €€ peryiadnusg. bHoTuuecknii moTeHIMand MOMYISIUH.
MogenrupoBanne AUHAMHUKKA _ monyiasanud.  KpuBble  pocTa  YHCIEHHOCTH
nonyiasgiuy. KpuBble BEDKHMBAHMS. Peryiasdnus YHUCICHHOCTH IMONMYIISIMNA: pOJb
(hakTOpOB, 3aBUCSIIMX M HE 3a-BUCSAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
crpareruu BUIoB (r- u K-ctparerun).

Ilousstne 00 3KOJOTHMYECKOW HHIIEe Buaa. MecrtooOuranue. MHoroMepHas
MoJenb skojioruueckor Humu JDx. M. Xatunacona. PasmMepnl 3KOIOTrHYSCKOM
auid. [ToTeHuanpHas M peaJn30BaHHAasT HUIIHN.

Bua kak cucremMa monyisimi. Apeannl BHIOB. Buabpl M MX JKH3HCHHEBIC




CTpaTEeruy. JKOJOIrNYECKIE DKBUBAIICHTEI.

3aKOHOMEPHOCTH _ NOBEACHHUS W MHUIpAllMi  JKUBOTHBIX. bHojiormyeckne
MHBAa3UH YYKEPOJIHBLIX BUJIOB.

JleMoHCTpanu

IToptper: JIx. M. XaTdnHCOH.

TaOmunel M cXeMbl:  «ODKOJOTMYECKHE  XAPAKTEPUCTHKHM  ITONMYJISLIHUNY,
«lIpocTpaHcTBEHHAss  CTPYKTYpa  HONyIsanuHy, «Bo3pacTHblE  OUpaMHILI
nonyiaanumny, «CKOpOCTh  3acelICcHHsS  MOBEPXHOCTH  3eMJIM  pa3JIMYHBIMHU

opraum3MaMmy, «Mojaenb dxooruueckor Humm Jx. M. XaTunHCOHAY).
O06opyaoBaHue: repdapuy pacTEHMI; KOJUIEKIIUN )KUBOTHBIX.
JIabopaTopHble M NPaKTHUYECKNE PA0OTHI

JJabopatopHas paboTa «lIpucnocobnaeHus CEMIH pacTEHUI

K PacCCCICHUIO.

Tema 4. Coo0111ecTBA M YKOJOTHYECKHE CUCTEMBI

Coo01recTBa ¥ IKOJIOTHYECKHE CHCTEMBI

CooOmiectBo  opranu3smMoB —  OuoneHo3.  CTpyKTypbl
OuoleHo3a:  BHJOBas,  MPOCTPAHCTBEHHAas,  Tpoduyeckas
(nmumeBas). Bunsr-nomuHanTel. CBs3u B OHOIICHO3E.

Okonorndyeckue  cucreMbl  (3kocuctemsl). [lonarue o6
KocucTeMe M OuoreoreHo3e. DYHKIHMOHAIbHBIE KOMIIOHEHTHI
DKOCUCTEMBI: MPOAYLICHTHI, KOHCYMEHTHI, pPEIyLIEHTHI.
KpyroBopor BemiecTB M MOTOK DOSHEPrUM B DKOCHCTEME.

Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [IuIieBblie nenu u
cetu. OCHOBHBIE [TOKA3aTENIN SKOCUCTEMBI: OroMacca, MPOAYKIIHSL.
OKOJOrMYeckre  NHpaMHJbl:  HPOAYKLHUHM,  YUCIEHHOCTH,
6romaccel. CBOWCTBA SKOCUCTEM: YCTOMYUBOCTb, CAaMOPETYJISIuS,
pasButHe. Cykueccus.

[IpupomHble  SKOCHCTEMBI. OJKOCHUCTEMBI O3€p M peEK.
OKxocucreMa XBOMHOIO WM IIUPOKOIMCTBEHHOTO JIECA.
AHTpPONIOT€HHBIE 3KOCHCTEMBI. ATpO3KOCHCTEMBI.

Ypboskocucremsl. bruonoruueckoe M XO3SHCTBEHHOE 3Hau€HHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak (akTop YCTOHYHMBOCTH HKOCHUCTEM.
CoxpaHeHre OMOTOTHYECKOTO pa3HO00pasus Ha 3eMIle.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuipl, cocraB u
cTpykTypa Ouocdeprl. JKuBoe BemecTBO W ero  (GyHKIHH.
Ocobennoctu  Omochepsl Kak  [IOOATBHOW  YKOCUCTEMBL.

IKO0JIOTHS COOOIIECTB. IKOJOTHIECKNE CHCTEMBI

Coo01iecTBa  OpraHu3MoB. BHOIICHO3 M €ro  CTPYKTYpa.
OopraHu3MaMH B OMOLIEHO3E.

Okocucrema kak oTkpbITas cucteMma (A. JUk. Tencin). DPyHKIMOHAILHBIE
OJOKM OpPraHM3MOB B DKOCHCTEME: IPOAYIEHTBI, KOHCYMEHTBI, PEAYIEHTEL.
Tpodbuyeckne ypoBHH. Tpoduueckue 1enu M ceTH. AOHOTHYECKHE OJIOKHU
skocucTteM. ITouBbl M MOBI B DKOcHcTeMaX. KpyroBopoT BeENIESCTB M IIOTOK
DHEPIUH B DKOCUCTEME.

OCHOBHBIE OKA3aTEJIM SKOCHCTEMBI. briomMacca M mpoaykius. DKOJOTHYSCKHUE
MMUPAMUJIBI YU CEN, OMOMACChl M DHEPTHH.

JHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayui.
HamnpasiieHHble 3aKOHOMEPHBLIE CMEHBLI COOOIIECTB — CYKIecCHH. llepBHYHbIE
Y BTOPUYHBIE CYKIIECCUU U UX MPUYHHEL
AHTpomnoreHuble  BO3JEHCTBUA Ha cykKieccnd. KimmMakcHOe  cooOIIECTBO.
buopasnoobpa3ue M IMOJHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTHU
COOOIIECTB.

[IpupogHble 3KOCHUCTEMBI. JKOCUCHEMbL 038D U peK. IKocucmemvl _Mopet
U OKeanos. IKocucmembl MmyHOD, 1eCo8, Cmenell, NyCc-mbitb.

AHTpONIOreHHBIE  DKOCHCTEMEL. ArposkocucTeMa. ATpolLEHO3.
MEX/1y aHTPONOI€HHBIMHU U MIPUPOJHBIMU DKOCUCTEMAMHU.

YpbookocucteMbl.  OCHOBHBIE KOMIIOHEHTHI _ypOo3KocucTeM. T'opoackas
diopa  u dayHa. CHHAHTpOIM3ALMI TOpoAckoil  dayHel. buonormyeckoe
M XO3AMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHUI OpPraHM3MOB

CBsA3H  MEXIY

Pazmuuus




Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.

KpyroBopotsl  BemiectB ¥ OMOr€OXMMHYECKHE  LIUKIIBI
2JIEeMEHTOB  (yriepoaa, aszoTa). 30HAIBHOCTh  OHOChEpEHL.
OcHoBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onocdepe 3emin. AHTPOIIOTEHHBIC H3MEHEHHUS
B Onocdepe. ['mobanbHbIE SKOJIOTHUECKHUE MTPOOIICMBI.

CocymectBoBanue mpupojbl U uyenoBeuectBa. CoxpaHeHue
Ouopa3zHoOOpa3us Kak OCHOBA yCToWUMBOCTH Onocdepsl. OcHOBa
paLMOHATIBHOTO YIPABJICHUS TNPUPOAHBIMU pPECypcaMu H UX
ucnoib30Banue. JJocTikeHuss OMONIOruM U OXpaHa MPUPOIBIL.

JdemMoHcTpanum:

Llopmpemur: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuyvr u cxemvl: «llumesble nenm», «bHOLEHO3: COCTaB |
cTpykTypa», «lIpupomusie cooOuiectBa», «llenu nuTaHUSY,
«JKkomornueckas  nupamungay, «buochepa m  UenmoBek»,
«DQKOocUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOIHOTO
neca», «buomeHno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JEHCTBUA Ha TpUPOAY», «Baxueilmue
WCTOYHUKH 3arpsi3HCHHS BO3JIyXa W TPYHTOBBIX BOa», «I[louBa —
Ba)KHEHIIas cocTaBisomas ouocheps», «DakTopsl Aerpaaaluu
nouBy, «llapaukoBeii 3hdexT», «DaKTOpbl PATUOAKTHBHOTO
3arpsi3HeHust  Ouocgepbl», «OOmas cTpykTypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIA SKpaH
6uocheps», «Kpyroopor yriaepona B Ouochepe», «Kpyrosopor
a30Ta B IPUPOJIE».

Obopydosanue: Moaenb-anmauKanus « TunuaHble OMOIEHO3bD»;
repOapuit «PacTurtenbHbIe coo0ImIecTBaY; KOJUJIEKIIUU
«buonenos3», «Bpeaurtenn BaKHEUIIMX CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYp»; TepOapuu W KOJUIEKIIMM pPACTEHHUH M IKUBOTHBIX,
MPUHAUISKAINE K Pa3HbIM JKOJOTUYECKUM TPYyMIaM OTHOTO
Buga, Kpacnas kuura P®, uzoOpaxkeHHs OXpaHSEMBIX BUJOB
pacTeHui U )KUBOTHBIX.

B OKocucTeMax. Poab  kackaonHoz2o  spdexma U 6u008--30Uupuxamopos
(Knroyesvlx  6u008) 6 hyHkyuonuposanuu  skocucmem. IlepeHoc DHEPruu
U BEILIECTB MEXIY CMEXHBIMU HJKOCHCTEMAMH. Y CTOWYMBOCTH OPraHU3MOB,

OONVISIMA M DKOCHUCTEM B YCIOBHAX €CTECTBEHHBIX M aHTPOIIOIN€HHBIX
BO3ACHCTBUMN.

Mexanuszmoi 6030€elCmeuUs. 3a2PA3HEeHUU PA3HBIX MUunos Ha
CYOOP2AHUBMEHHOM,  OD2AHUSMEHHOM, _ NONVIAYUOHHOM U DKOCUCTNEMHOM
VDOBHSX, OCHOBbI 9KON0SUYECKO20 HOPMUDOBAHUS

AHMPONO2EHH020 6030eticmeusi. MeToa0JIOrus MOHHUTOPUHIA CCTECTBEHHBIX U
AHTPONOT'€HHBIX DKOCHCTEM.

JleMoHCcTpanMu

Iloptper: A. JIx. Tencim.

Tabnuie! M CXEMBI: «CtpyKTypa OHOIICHO3aY, «JKocHucTeMa
HIMPOKOIMCTBEHHOTO Jecay, « DKOCHCTEMA XBOMHOIO jiecay, «PyHKIIMOHAILHBIE
CPYHIIBL  OPraHU3MOB B DKOCHCTEMEY», «KPyroBOpOT BEIIECTB B DKOCHCTEMEY,
«llenmn nuraHug (DacTOMINHAS, JETPUTHAS)», «ODKOJOrMYecKas HUpaMHUaa
qucely, «JKOJIOTMYecKas MUpaMuaa OHMOMACCHIY, «DKOJIOTMYECKAs IUpPaMHUIA
sHeprumy», «O0pasoBanne 6onoTay, «llepBUuHas cykieccusy, «BoccTaHOBIEHUE
jleca IOCNIE IoXKapay, «ODKOCHCTEMa o3epay, «ArpoueHos», «Kpyrosopor
BEIIECTB U IIOTOK DHEPIUH B arpouenosey, «IIpuMepnl ypOo-d3KOCUCTEMY.

O0opynoBaHue: repbapuy pacTeHUl, KOJUIEKIIMH HACEKOMBIX: Uydesa IITHIL
M 3Bepeli; repbapuy KYALTYPHBIX H JMKOPACTYIIMX PACTEHMIl; aKBaApUYM Kak
MOJIENIb DKOCHUCTEMEI.

JlabopaTopHbIEe M MPAKTHYECKHE PA0OTHI

1. IlpakTuuyeckasa paboTa «M3yueHHe U onrcaHue YPOOIKOCHCTESMBI.

2. JJabopatopHas pabota  «M3ydyenme pasHoOOpasus  MEIKHUX
[MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX DKOCHUCTEMAX).

3. DKcKkypcusa «ODKCKYpCHs B THIHYHBIM OHOreoneHo3 (B ayOpaBy,
O€epe3HsIK, EILHUK, HA CYXOAOIbHBIN MIIH IOMMEHHBIHI JYT, 03€P0, 00JI0TO)».

4, DKcKypcusa «DKCKYPCHS B arpodKOCHUCTEMY (HA IOJE WU B TEIIUYHOE

XO3STACTBO)Y.
Buocdepa — raodanabHas 3kocucTemMa
bruocdepa — oOmennanerapuass 000J0YKa 3eMIIM, TIJI€ CVIIECTBYET WIH

CYIIICCTBOBAJIA JKM3Hb. Pa3BUTHE MpeacTaBiacHU 0 Ouocdepe B Tpyaax . 3rocca.
Yuenue B. M. Bepnajckoro o 6mo-chepe. OOmacTtu O0uocepnbl M €€ cocTaB.
JKuBoe BenectBo 6uochepsl U ero HYHKIHH.

3aKOHOMEPHOCTH CYIIECTBOBaHUA Ouochepnl. OcoOeHHOCTH OHOChEphl Kak
ro0anpHOM  dKocHcTeMBl.  JlMHaMUYeckoe  paBHOBecHe B Ouocdepe.




KpyroBopoTsl BelIeCTB 1 OMOT€OXMMHUYECKHME UKL (YIVIEPOAd, a30Ta).
PUTMHYHOCTD SIBJIEHUH B Ouocdepe.

3oHanbHOCTh Onocdepsl. [loustue o Ouome. OCHOBHBIC OMOMBI CYIIIU: TYHJPA,
XBOMHBIE Jeca, CMEIIaHHBIE U IMMPOKOIMCTBEHHLIE Jieca, CTENHM, CaBaHHBI,
NYCTBIHU, TPONMYECKUE  Jieca,  BBICOKOrophbs. Kiammar, pacTUTEILHBIN
M JKMBOTHBIN MHp OMOMOB CVIIIH.

CrpykTrypa ¥ QYHKIMS JKHUBBLIX CHCTEM, OIIEHKA HMX PECYPCHOrO MOTEHIIMAJIA
n OnochepHbIX (YHKIIHH.

JleMoHCTpaMyu

Iloptpetnl: B. M. Bepuaackwuii, 9. 31occ.

Tabmuuel u cxeMmbl: «l'eochepsl 3emuny, «KpyroBopor a3ora B OPUPOJEY,
«Kpyropopor yriepojaa B Opupoae», «KpyroBopoT KHCIOpPOAa B IPHUPOIEN,
«KpyroBopoT Bojabl B npupojey», «OcHOBHBIE OMOMBI cyiny, «KiuMaTndeckue
nosca 3emuny, «Tyaapay, «Tairay, «CMmemanabii gecy, «IIIMpOKOINCTBEHHBIN
snecy, «Crenby, «CaBanHay, «llycTeiasgy, « TpOIHMYEeCKU JIEC.

OOopynoBanue: repdapuy pacTEHNM pa3sHbIX OMOMOB; KOJIEKIIMH YKUBOTHBIX.
Ye10BEK H OKPYIKAIOIIAS cpeaa

OKOJIOTUUECKHE KPHU3UCHl M MX NpWYHHEL. Bo3gelicTBUe dYelnoBEeKa Ha
ouochepy. 3arpssHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE
BOAHOM cpennl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbpl. Oxpana
IIOYBCHHBIX pecypcoB. M3MeHeHNEe KIIUMATa.

AHTpOIIOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTEIBLHOr0 M KMBOTHOTO MHpa. OCHOBHBIE IMPHUHIIMIILI OXPaHbl HPUPOJILL.
Kpacuele kauru. Ocobo oxpangemble npupoaHsle Teppuropun (OOIIT).
boTtanmdeckue cajbl M 300-T0THYSCKUE MApPKMU.

OCHOBHBIE NIPUHIIMIBI YCTOMYHMBOI'O PAa3BUTHUS YEJIOBEUYSCTBA W NPUPOIEIL.
ParnmoHansHOE IIPHUPOJIONIOJIH30BAHHE M COXPaHCHUE OMOJOTMYECKOTO
pasHooOpasusg 3emin. OOIMe 3aKOHOMEPHOCTH INIOOANBHBIX DKOJOTHUYECKHX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOI0 KPU3KCA M €TI0 BEPOSTHRIE NOCACACTBHUS.

Pa3BuTHE METOAOB MOHHUTOPHMHIA  Pa3BUTHUS  OHACHBIX  TEXHOIE€HHBIX
npoueccoB.  Cucmemuvle ucciedosanus nepexooa K pecypco-cbepezarouieil
U KOHKYPEHMOCHOCOOHOU oHepeemuxe. buo-noruueckoe pa3HooOpasue
u ounopecypcerl. Hayuonanvhvie un@Gopmayuornble cucmemvl, obecneyusanuiue
docmyn K uHgopmayuu no coCmosHuo omoeabHulx 6ud08 u dxocucmem. OcHoswl
oKopeabuIumayuy __ Kocucmem __u cnocobos _Hopvbwl ¢ OLUON0E8PENCOCHUIMU.
Pexonucmpyxyus Mopckux u Ha3emMHblx IKOCUCTEM.

JleMoHCTpanMu

Tabnuiel u cxeMbl: «3arps3HeHne aTMochepbl», «3arpsisHeHre ruapochepby,




«3arpssHenre  mouBbl», «llapHHUKOBBIM  3(pdekTy, «Oco00 oXpaHseMbIe
IPUPOJHBIE TEPPUTOPUMY, «MOJENIH YIPaBIIEMOr0 MUPAY.

O6opyaoBanue: (ororpaduu OXpaHsIEMbIX pPACTCHUN U KMBOTHBIX KpacHoit
kauru P®, KpacHoi KHUTH peruoHa.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJJMETA «bHOJIOI'"US» 10 KJIACC

ba3oBblii ypoBeHb Yray0aéHHbIi YpOBeHb DJIeKTPOHHBI CHHCOK UTOTOBBIX IVIAHMPYEMBbIX pe- Cnoco0
(1 gac) (1+24aca) e | 3YyJbTAaTOB € YKa3aHHEM 3TANoB UX (op- OLICHKH
(uudposbie) MUPOBAHUS HUTOrO-
o0pa3oBa- BbIX
TeJIbHbIE IUIAHH-
pecypcol pyemMbIX
pe3yJib-
TATOB
Kon Kon basoBsIit YrinyOonéHnusii
-BO -BO YPOBEHb YpOBEHb
qa- qa-
COB COB
34 Tema 1-2. Buosiorusi ka HayKa KMBbI€ CH- 94
CTeMblI
lu buonorus xax lu bubnuore- chOpMUPOBAHHOCTh 3HaHMM o0 Mecte u | PemeHue
Hayka ka [TOK pOJIK GHOJIOTMU B CHCTEME HAy4YHOIO 3HaHHWs | YYEOHBIX U
https://m.ed | ecre- cTBeHHBIX Hayk, B (OPMHUPOBAaHWM | IIPAKTUKO-
s00.ru/7f41 COBPEMEH- HOM €CTeCTBEHHO-HAy4YHOH | OPUCHTHUPOBAH
€292 KapTHHBI MUpa HHAYYHOT'O MHPOBO33PEHHS; 0 | HBIX 3a/1a4,
BKJIQJIE POCCHH- CKHUX H 3apyOEXHBIX | YCTHBIN OIIPOC
y4€HBIX-OMOJIOTOB B pa3- BUTHE OHOJIOTHUHY;
(bYyHKIMOHAIBHOM I'paMoT-
HOCTHU YEeJIOBEKa JUIsl PElIeHUsl >KU3HEHHBIX
3a- 1a4y
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DyHIaMEHTAJIbHBIE, lu YMEHHE  PACKpBI-
MIPUKJIaIHBIE U TIOUC- BATE cojlepKaHue
KOBBIC HayYHBICHC- OMOJIOTUIECKHIX
CJIeIOBaHMSI B OHOJIO- TEPMHHOB ¥ TIOHSI-
THH. TUN: KU3Hb, KIIETKA,
OpraHusM; MeTado-
mu3M  (oOMeH  Be-
IIECTB U TMpeBpalle-
HUE DJHEPTruM), TO-
MeocTa3 (caMmopery-
JSA1Us),  ypOBHEBas
OpTraHHU3aIMs KUBBIX
CUCTEM,  CaMOBOC-
npousBeneHue  (pe-
IPOIYKIIMSI ), HACIE -
CTBEHHOCTb, W3MEH-
YUBOCTh, POCT U pa3-
BUTHE
[Ipodeccun, CBS- lua bubnuore- [IuceMenHsI
3aHHBIE ¢ OHWozoru- ka [IOK onpoc
eil. 3HaveHue https://m.ed
OMOJIOTUU B TPaKTH- s00.ru/7f41
YECKOH IeSATEeIbHOCTH c292
YeloBeKa: MeJHUIIMHE,
CEIIbCKOM XO3SICTBE,
MIPOMBIIIIJIEHHOCTH,
OXpaHe MPUPO/IBI.
1a MeTOI[I)I II0O3Ha- la bubmnore- YMEHHWE BJIaJACThb METOJaMHM HAy4YHOI0 Pemenue
HUS KUBON ka [JOK [MO3HAa- HUS B OWOIOrMU: HAOIIONEHHE WU yqe6HLIXI/I
TIPUPOJIBI https://m.ed OMHCAHHE JKHA- BBIXCHCTEM, IMPOIECCOB M | IPAKTHKO-
s00.ru/7f41 SBJICHUI; OpraHu3a- LU U TpPOBEIEHHE | OPUCHTHPOBAH
€292 GUOJIOTHYECKOTO SKCTIepH- MeHTa, | HBIX 3a/1ad;
BBI/IBIDKCHUE TUIOTE3bI; BBISIBJICHHE | YCTHBIN OIIPOC
3aBHCHMOCTH MEKy UCCIICTYEeMBIMU BEITUIH-
HaMH, 00BsICHEHHE MOJTy4EHHBIX
pe3yJIbTaTOB,  HCIOJIH30BAHHBIX  HAYYHBIX

MIOHATUH, TEOPUH U
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3aKOHOB

MeToibl MOJEKYIISIP- lua bubnuore- yMEHHE Jenath Bbl- | CaMoCTOsI-
HOH 1 OMOJIOTHYECKON ka [IOK BOILI HAa OCHOBAaHMHU | TelIbHas pabo-
HayKH. https://m.ed TOJTYYCHHBIX pe- | Ta
S00.ru/7f41 3y/bTAaTOB; BIIAJCHHE
c292 OCHOBHBEIMM  METO-
JaMyd HAay4YHOTO TIO-
3HAHUS, UCIOJb3Yye-
MBIX B Ouosioruue-
CKHX HCCJIEIOBaHMIX
JKUBBIX 00BEKTOB
(omucanue, wu3Mepe-
Hue, HaOJoAeHueE,
9KCIIEPUMEHT)
[lonatne o 3aBucH- lu bubnuore- YMEHHUE OLEHUBATh | Y CTHBIN
MOH M HE3aBUCUMOU ka [IOK OTUYECKUE ACHEKTBI | OIPOC

nepemeHHou. I[lnanu-

poBaHue JKCIIEpU-
meHTa. IlocTaHoBKaA U
NpOBEpKa  THUIOTES.
HyneBas  rumoresa.

[TonsiTe BBHIOOPKU H
eé JIOCTOBEPHOCTb.
Pa3bpoc B Owuomnoru-
YECKHX JaHHBIX.
OueHka J1O0CTOBEPHO-
CTH TIOMY4YEHHBIX pe-
3yabTaToB. [IpuunnbI
HCKa)XCHUST pe3yJibTa-
TOB  OKCIIEPUMEHTA.
ITonsaTtue cratucTHude-
CKOI'0 TecCTa.

https://m.ed
s00.ru/7f41

€292

COBPEMEHHBIX HC-
clIeIoBaHUM B 00ma-
CTH OHMOJIOTHU U Me-
TUIUHBL  (KJIOHUPO-
BaHHME, WCKYCCTBEH-
HOE  OIUIOJI0TBOpE-
HUE, HalpaBJICHHOE
W3MEHEHHE I'eHoMa U
CO3JIJaHHE TpPaHCIEH-
HBIX OPTraHNU3MOB)
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lu Xusbie cucre- lu bubnuore- yMEHHe PACKDHIBATH COIEPKAHME Pemenue
x;g;;g:,opra- E;Iisgﬁ]ed OMOJIOTH-YECKMX TEPMUHOB U MOHATHIA: iqe6HBD(?
NUPS://IM.€d | yy3up, KieTKa, PAKTUKO
opranusM; merabosnsMm (0OMEH BEIIECTB U
S00.ru/7f41 MpEeBpaIlleHHe YHEPruH), TOMEOocTas (camope- | OPHCHTHPOBaH
€292 TYJSIMS), YPOBHEBAsI OPraHU3aLus )KUBBIX CH- | HBIX 3a/1a4;
CTEM, CaMOBOCIIPOU3BEACHHUE (PENPOLYKIMS), | YCTHBIN
HACJEJCTBEHHOCTh, HW3MEHYHMBOCTH, POCT U | OMpPOC;
pa3BHTHE KOHTPOJIbHASI

pabora
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CBolicTBa JXKUBBIX CH-
CTEM: €AUHCTBO XUMH-
YeCKOI'0 COCTaBa, JHC-
KPETHOCTh U IIEJIOCT-
HOCTb, CJIOKHOCTb U
YIOPSIOYCHHOCTD
CTPYKTYPHI, OTKpBI-
TOCTh, CAMOOPTaHH3a-
1[Ms, CAMOBOCIIPOU3BE-
JieHue, paspaxu-
MOCTb, H'3MEHYUBOCTD,
POCT M pa3BUTHE.

lu

Bbubnunore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

BJIaJICHUE CHUCTe-
MOI Omojoruye-
CKHX 3HaHUH, KO-
TOpasi BKJIIOYAET:
OMoJIOTHYeCKue
Teopuu (KJIeToYHas
teopus T. llIBanHa,
M. lneiinena, P.
Bupxoaa; xpomo-
COMHas TeopuUs
HACIICICTBCHHOCTH
T. Moprana); yue-
nus (H. 1.BaBwuiio-
Ba — O IIEHTpax
MHOT000pa3us u
MIPOUCX 0K ICHHS
KYJIBTYPHBIX pac-
TEHUM ); 3aKOHBI
(ennHOOOpA3MS MO-
TOMKOB TI€PBOTO
MOKOJICHHS], pac-
MIETIJICHUS], YUCTO-
ThI TaMET, HE3aBU-
CHMOT0 HaCJeI0-
BaHus I'. Mennens;
TOMOJIOTHYECKUX
PSAZIOB B Hacye-
CTBEHHOU M3MEH-
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yusocty H.l.Ba-
BUJIOBA); TPUHITHU-
bl (KOMIUIEMEH-
TapHOCTH),
OIIPEETsTh T'paHHU-
bl UX MPUMEHUMO-
CTH K JKUBBIM CH-
cTeMam
Hayxu, wuzydaromue lu bubmuore-
JKMBBIC CUCTEMBbI Ha ka [JOK
Pa3HbBIX YPOBHIXOP- https://m.ed
TraHU3alWH. s00.ru/7f41
€292
Tema 3. Xumuveckuii cocTas U cTpoeHne | 244
KJIETKH
XUMUYecKuit 1y bubnuore- YMEHUE BBIJICIIATh CyIIeCTBeHHbIC Tpu3Haku | [IpakTuyeckas
COCTaB KIICTKH. ka [IOK BHUPYCOB, KJIETOK IPOKApHOT M dYKApUOT; OA- | paborta;
Bona u Mune- https://m.ed | HOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHM3- | YCTHBI
PAJIBHBIC COTTH s00.ru/7f41 | MmoB; 0COGEHHOCTH MPOIECCOB: OOMEHa Be- | ONpOC;
€292 IIECTB W MPEBPAICHNS YHEPTUH B KIETKe, (O- | KOHTPOJIbHAS
TOCHHTE3A, MJIACTUIECKOTO M YHEPreTHIECKOTO | paboTa
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a, OIuIOo-
JIOTBOPEHUSI, Pa3MHOXKCHUS, WHINBUIYaTbHO-
IO pa3BUTHS OpraHu3Ma (OHTOTEHE3);
MuHepanbHbIe Bele- 1y bubnmote- yYMEHHE HCIIOIb30BaTh
CTBa KJIETKH, UX OHO- ka IJOK COOTBETCTBYIOIME ap-
JIoru4eckas poib. https://m.ed TYMEHTBI, OHOJIOTHYe-
s00.ru/7f41 CKYIO TEPMHUHOJIOTHIO H
c292 CUMBOJIUKY JJIs JOKa-
3aTeNbCTBA POJICTBA
OpPraHM3MOB Pa3HbIX
CHCTEMATHIECKUX
rpymnn
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Ponb xatnoHOB W aHu- | lu bubnuore-
OHOB B KJIETKE. ka [IOK
https://m.ed
s00.ru/7f41
€292
14 benku. Cocras lu bubnuore- | ymeHHe MPUMEHSTH MMOJIy4YCHHBIC 3HAHUS IS
U CTPOCHHUC ka [IOK 00BsICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U SIBJIC-
OenkoB https://m.ed | Huii, A0S NPUHATHS TPAKTHYESCKUX PEILICHUI B
500.ru/7f41 | moBCEOHEBHOMU KU3HU C LEJIbI0 00ECTICUCHUS
c292 0€30IMaCHOCTH CBOETO 3JI0OPOBBS U 37]0POBHS
OKPY’KaIOIIUX JIFOJeH, COOII0ICHUSI HOPM I'pa-
MOTHOTO TIOBEJICHUS B OKPY>KAIOIIEH NPUPOTHON
cpeze, HOHUMaHue HeOOX0AMMOCTH UCII0JIb30Ba-
HUS JOCTUKEHUIM COBPEMEHHOMN OMOJIOrUHU IS
palnMoHaIBbHOI0 IPUPOAONOIb30BAHUS
Knaccudukanms 6en- lu bubnuore-
KOB. [IpuoHEL. ka [TOK
https://m.ed
s00.ru/7f41
€292
JIaGoparopHas lu bubnuore- yMEHHUE BBIIONHATH Ja- | JJabopaTopHas
pabora «O0Ha- ka [[OK GopaTopHBIe M TpaKTH- | paboTa
pyxeHne OenIKoB https://m.ed Yeckue paGoTBL,  CO-
C TIOMOIIIbIOKaYe- s00.ru/7f41 6MOaaTh TpaBUTa TpH
CTBCHHBIX peak- €292 paboTe ¢ y4eOHBLIM WU
U,
1abopaTOpHBEIM  000PY-
JIOBaHUEM;
1y depMeHTh — lu bubnuorte- | ymeHHe ycTaHaBIMBATh B3aUMOCBSI3M MEXTy op- | Pemenue
Ouonornyeckue ka HOK raHOUJaMH KJIETKH U UX PYHKLIUSIMU, CTPOCHUEM | YYEOHBIX U
KaTaJIn3aTOPEI https://m.ed | kneTok pa3HbIX TKaHEH U UX QYHKIUSAMH, MEXKIY | IPaKTHKO-

s00.ru/7f41

opraHaM U CUCTCMaMH1 OPraHOB Yy paCTeHHﬁ,

OpUCHTHUPOBAH
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€292

JKUBOTHBIX U YETIOBEKA M UX (DYHKIUAMU, MEKTY
CHUCTEMaMH OPTaHOB M UX (DYHKIMSIMH, MEKITY
sTamamMu 0OMEHa BEIIECTB, dTallaMH KJIETOYHOTO
IIUKJIA ¥ )KU3HEHHBIX [TUKJIOB OPTaHU3MOB, ITa-
namMu SMOPHOHAIBHOTO Pa3BUTHS, TEHOTHUIIOM H
dbenoTunom, GeHOTHIIOM U (HaKTOpaMHU CPEIbl
oOuTaHus

HBIX 3a/1a4;
YCTHBIN
OI1poC;

benku-akTUBaTOpHI U lu bubnuote-
OCNKU-UHTUOUTOPHI. . ka IJOK
https://m.ed
s0o.ru/7f41
€292
3aBUCUMOCTH CKOPO- lua bubnuore-
cTu epMEHTATHBHBIX ka [HOK
peaKIuii OT pa3iny- https://m.ed
HBIX()aKTOPOB s00.ru/7f41
€292
lua Yrnesonsl. JIu- lu bubnnore- | ymMeHHe ycTaHaBIMBATh B3aUMOCBSI3U MEXAY Op-
U JBI ka [JOK raHOMJIAaMH KJIETKU U UX (PYHKIMSIMHU, CTPOCHUEM
https://m.ed | kIeTOK pa3HbIX TKaHEH U UX QYHKIMIMH, MEKITY
S00.ru/7f41 | opranamu U cUCTEMaMH OPTaHOB Y PacTEHHH,
€292 ’KMBOTHBIX U YEJIOBEKA M MX QYHKIUSIMHU, MEXKILY
CHUCTEMaMH OPTaHOB M UX (QPYHKIMSIMHU, MEKIY
ATaramMu 0OMeHa BEIECTB, ATAllaMH KJIIETOYHOTO
IIUKJIA U )KU3HEHHBIX LIUKIOB OPTaHU3MOB, 3Ta-
amM# YMOPHOHAIEHOTO PA3BUTHS, TEHOTUTIOM H
benoTunom, GpeHoTunoM u GpakropaMu cpeibl
oburtaHus
O6muit  mmaH lu bubnuore-
CTPOEHUSA ka [IOK

https://m.ed
s00.ru/7f41
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€292

buonorunueckue lu bubnuore-
(GyHKIHMH JTUTTAIOB. ka [IOK
OO0wwue cBoicTBa https://m.ed
OHMOJIOTHYECKUX MEM- s00.ru/7f41
OpaH — TEKy4eCTb, €292
CIIOCOOHOCTBK CaMo-
3aMbIKaHMIO, TIOTY-
MIPOHHUIIAEMOCTb.
lu Hyxnennosbie lu bubnunore- | ymMeHHME KpUTHYECKH OLIEHUBATh U HHTEPIIPETH- Camocros-
KUCHOTHL. ATD ka [JOK poBaTh HH(OPMAIUIO OMOJIOTHYECKOT0 coJiepKa- | TeJabHas pado-
https://m.ed | Hus, BKIFOYAOILYIO TICEBOHAYYHBIC 3HAHUS U3 Ta
S00.ru/7f41 | pa3nUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM
€292 nH(pOpMAaINY, HAyYHO-TIOMYJISIPHBIE MaTePHAIbI),
Hpyrue  nHykieo- lu bubnuore-
suaTpudochaTs ka [JOK
https://m.ed
s00.ru/7f41
€292
JlaGoparopHas pabo- lu bubnuore- yYMEHHE BBIOJHATE J1a- | JJabopaTopHas
ta «MccnenoBanue ka [IOK OopaTopHbIE U IPAKTU- | paboTa
HYKJIEMHOBBIX KHC- https://m.ed YecKkue paboThl, Co-
JIOT,BBIJIEJICHHBIX W3 soo.ru/7f41 Onro1aTh MpaBUiia Mpu
KJIETOK Pa3JIMYHbIX €292 pabote ¢ yueOHBbIM U
OpPTraHU3MOBY. 1a0opaTOpHBIM 000pY-
JIOBaHUEM
lua Hcropus u me- I bubnuore- | yMeHue BBIIEIATH CYIIECTBEHHbIE IPU3HAKU: BU- | Pemienue
TOJbI U3yYEHHUS ka [IOK PYCOB, KJIETOK ITPOKAPUOT U AYKAPUOT, OJTHOKJIE- | y4EOHBIX U
kierku. Kie- https://m.ed | TOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM | TIPAKTHKO-
TOo"HasA TCOPHA 500.ru/7f41 | uyucne GakTepuii, rpruOOB, paCTEHHMA, J)XUBOTHBIX H | OPHEHTHPOBaH
€292 9eJI0BeKa, CTPOCHUS OPTaHOB U CHCTEM OPTaHOB | HBIX 3ajad;
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pacTeHuii, )KUBOTHBIX, YEIIOBEKA, TPOIIECCOB YCTHBIN
KHU3HEIEATSIBHOCTH, IPOTEKAIOIINX B OPraHu3- | Ompoc;
MaX PacTEHHIA, )KUBOTHBIX U YEJIOBEKA, OMOIOTH-

Hcropuss  oTkpeiTHs | lu Bubnunore- | YECKUX MPOIIECCOB: OOMEHa BEIIecTB (MeTado-

kinetku. PabGoTter P. ka [IOK JIU3M), TIPEBPAIICHHS YSHEPTUHU, OpPOXKCHH S, aBTO-

I'yka, A. JleBenryka. https://m.ed | TpodHOrO N reTepOTPOPHOro TUIOB MUTAHMUA,

Knerounass  teopus 500.ru/7f41 | doTocuHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,

(T. [lIBanH, M. c292 ramMeToreHesa, YMOproreHe3a, mocTIMOPUOHAITh-

Hlneiinen, P. Bup- HOTO Pa3BUTHS, Pa3MHOXKEHHS, WHIUBUYAITbHO-

X0B). MeTobl MoJIe- T'O Pa3BUTHS OpraHu3Ma (OHTOTCHE3a), B3aUMO-

KYJSIPHOM W KIIETOY- JICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOTO

HOW OMOJIOTHH: MUK- orbopa

pPOCKOIIHSI, XpOMATO-

rpadusi, snexTpodo-

pe3, METOI MEYCHBIX

atomoB, auddepeH-

UAIbHOE LEHTPUDY-

THPOBAaHUE, KYJIbTH-

BHPOBAHHE  KJICTOK.

Wzyuenune Quxcupo-

BaHHBIX KJIETOK.

OnexTpoHHas

MHUKPOCKOTTHSI.

Kon
(doxanbHas
MUK

POCKOITHSL. Bu-

TanbHOS(TPUKUIHEH-

HOE) U3y4YeHue Kiie-

TOK.

[Mpaktnyeckas padora | lu bubnuore- YMEHUE BBIMIOJHATH Jla- | [IpakTrueckast

«M3y4ueHune MeTo10B ka [IOK OopaTopHbBIE W TIpaKTU- | paboTa

https://m.ed
s00.ru/7f41

qyeckue paboThl, co-
OJro/1aTh MPaBUIIA TIPH
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€292

pabote ¢ yueOHbIM U
nabopaTopHBIM 000PY-
JIOBaHHEM

la Knertka kak 1e- 1y bubnuore- | ymeHue BBIIACIATH CYIIECTBEHHBIC IPU3HAKHU: BU- | Pemenue
JIOCTHAs KUBast ka [IOK PYCOB, KJIETOK MTPOKAPUOT U DYKAPUOT, OJTHOKJIC- | yUCOHBIX H
cucreMa https://m.ed | TOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM | IIPAKTHKO-
500.ru/7f41 | uyncne Gakrepuil, rpUOOB, PACTEHHIA, )KUBOTHBIX M | OPHEHTHPOBAH
€292 YeJioBeKa, CTPOCHHSI OPraHOB M CUCTEM OPTraHOB | HBIX 3a7ady;
pacTeHui, )KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB YCTHBIN
KU3HEJEATEIbHOCTH, TPOTEKAIOIIUX B OPraHu3- | OMpOC;
Max pacTeHHH, )KUBOTHBIX M YeJIOBEKa, OMOJIOTH-
Knerounas CTEHKa lua bubnnore- | 4ecKuX MpoleccoB: oOMeHa BellecTB (MeTabo-
OakTtepuii U apxemu. ka [JOK JM3M), TIPEBPAILCHUS YHEPTHH, OPOKCHHUS, aBTO-
OcolenHoctu cTpoe- https://m.ed | TpodHOrO N reTepoTPOPHOro TUIOB MUTAHUS,
HUS TeTepOTPOdHON U S00.ru/7f41 | dorocuHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a,
aBTOTPO(HON TpOKa- €292 ramMeToreHnesa, sMOpuoreHesa, mocTaMOprUOHAIIb-
PUOTHYECKUX KIETOK. HOTO Pa3BHUTHUS, PA3MHOKCHHS, NHIUBUIYaIbHO-
MecTo u poiib IpoKa- IO pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMO-
pHOT B OMOIIEHO3AaX. JICACTBUSA T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO
otbopa
Tpancnopr BemecTB lua bubnuore- Camocros-
gyepe3  IJia3MaTHye- ka [IOK TesbHas pabo-
CKyI0 MeMOpaHy: mac- https://m.ed Ta
CHBHBIA  (muddy3us, s00.ru/7f41
oOneruéunast auddy- €292
3Wsl, OCMOC), aKTHB-
HbIM (MEepBUYHBIA U
BTOPUYHBIA aKTHB-
HBI TPaAHCIIOPT).
[Momymponumae mocts | 14 bubnuore- [IpakTnueckas
meMmOpanbl.  Pabota ka [JOK pabora
HATPHIA-KAJTUEBOTO https://m.ed
Hacoca. OHJOLUTO3: s00.ru/7f41
MMUHOIMTO3, (haromm- c292
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TO3. DK301MTOo3. Kite-
TO4YHas creHka. [Ipak-
THYEeCKas pabota
«M3ydyeHne CBOWCTB
KJIETOYHOM MeMOpa-
HBIY.

1

Crtpoenue syka-
PUOTHUYECKOI
KJIETKHU

lu

Bubmnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

ITuTozoib. [luTocke-
JeT. JIBumKeHue 1u-
ToIu1asMbl.  B3anmo-
CBSI3b OJHOMEMOpaH-
HBIX OpraHou/10B
KJIETKH. Crpoenue
IPaHyJspHOTO PETHU-
Kynyma. MexaHusm
HarpaBJIeHUs OEJIKOB
B OIIC. Cunres pac-
TBOPUMBIX  OEIKOB.
CuHTE3  KIETOYHBIX
memOpan.  [manmkuit
(arpanynspHbIf) 3H-
JOTUIa3MaTHYECKAN
petukynym.  Cekpe-
TopHas QpyHKLHUA ar-
rnapara I'onboxu.
Kinerounsrii COK.
Typrop. Jlabopatop-
Hasi pabora «ccne-
JIOBaHME IJIa3MOJIN3a

lu

bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

Camocros-
TeabHas pado-
Ta
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n JAcIiasmMoJiu3a B
PACTUTCIIbHBIX  KJICT-
Kaxm».

[Ipoucxoxaenne mu- | 1 bubnuore- YMEHHE YCTaHABIIMBATh
TOXOHAPUA U IUIA- ka [IOK B3aUMOCBS3U MEXIY
crua. CumbOuoreHes https://m.ed OpraHOMIaMH KIICTKH H
(K. C. Mepexkos- s00.ru/7f41 uX (QYHKIHAMH, CTpOE-
ckuii, JI. Maprymuc). €292 HUEM KJIETOK Pa3HbBIX
IIepBuuHbIe, BTOpHUY- TKaHeHl 1 uX QyHKIMS-
HbIE U CIIOKHBIE IIa- MU, MKy OpraHaMu U
CTHIBI (OTOCHHTE3H- CUCTEMAaMHU OPTaHOB Y
PYIOIIUX  SYKapuoT. pacTeHUM, )KUBOTHBIX U
MuxpopuIaMeHTHI. YeNoBeKa U MX (yHK-
AKTHHOBBIE ~ MHKpO- UM, MKy CUCTe-
(buIaMEHTEHI. Mpi- MaMU OPTraHoOB U UX
IIeYHbIe KIETKU. AK- GYHKIUSMU, MEXKIY
TUHOBBIE KOMIIOHEH- JTanamu oOMeHa Be-
THI HEMBIIIEYHBIX HIECTB, ATAllaMHU KJie-
KJIETOK. Mukpotpy- TOYHOTO LIMKJIA U U3~
6ouku.  Knetounsiii HEHHBIX IIHUKJIOB Opra-
ueHtp. CrpoeHue u HU3MOB, 3TallaMU 3M-
JBUKEHUE KTYTUKOB OpHOHAIILHOTO pa3BH-
U pecHUYEeK. Muk- TS, TEHOTUIIOM U (e-
pOTpyOOUKH  LIUTO- HOTUIIOM, (PEHOTUTIOM U
TJ1a3MBl. dbakTopamu cpenbl o0u-
LenTtpuoins. benku, TaHUs
aCCOLIMMPOBAHHBIE C
MUKpOpHUIaMEHTaMHU
UMUKPOTPYyOOUKaMH.
MoTopHbIe 6emKn
64 Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH 18
q
lu OOmMeH BeliecTs. lua bubnuore- | yMeHue BBIIEIATH CYIlIECTBEHHbIE TPU3HAKU BU- | Pemienue
[Tnactuueckuit ka [{OK PYCOB, KJIIETOK IPOKAPUOT U IYKAPHOT, OJHOKIIE- | yUYECOHBIX U
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0OMeH. https://m.ed | TOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, 0CO- PaKTHKO-
S00.ru/7f41 | GEHHOCTH MPOIIECCOB: OOMEHA BEIECTB U Ipe- OpPHEHTHPOBaH
€292 BpAICHUS YHEPTUU B KJIETKE, OTOCHHTE3a, TUIa- | HBIX 33/1a4;
CTHYECKOT'0 ¥ SHEPIreTUYECKOro 0OMeHa, XeMOo- YCTHBIN
CHHTE3a, MHTO03a, Mei03a, OIJIOZ0TBOPEHHSI, Pa3- | OIpoc;
MHOKEHUS, UHAUBHUIYAJIbHOTO Pa3BUTHSI Opra- KOHTPOJIbHAS
HHU3Ma (OHTOTCHE3 pabora
JlaGopaTopHass pabo- 14 bubnuote- yMeHUE BbIABUTATh TH- | JIabopaTropHas
ta «M3ydyeHue kara- ka [IOK MOTE3bl, MPOBEPATh UX | paboTa
JUTHYECKOH  aKTHUB- https://m.ed 9KCICPUMEHTAIbHBIMH
HOCTH (pepMeHTOB (Ha s00.ru/7f41 cpeacTBaMu, popmyIiu-
MpUMEPe aMHIIa3bl €292 pys 1IeTb HCCIIeI0Ba-
WIIMKATAIa3bl)». HUSl, aHATTU3UPOBATH
JlaboparopHas paborta lua bubnuote- NOJIy4eHHBIE pe3ynbTa- | JlabopaTopHas
«U3yuenune depmeH- ka [IOK ThI U IEJIaTh BBIBOJIBI pabora
TATMBHOTO pacIierie- https://m.ed
HUS MIEPOKCHUIA S00.ru/7f41
BOJOpoAa B pac- c292
TUTENBHBIX U KUBOT-
HBIX KJIETKAX)
lua ®dotocuHTE3. Xe- lua bubnuore- | ymeHue BBIIETATH CYIIECTBEHHbBIE MPU3HAKU BU- | Perenue
MOCHHTE3 ka [JOK PYCOB, KJIETOK MMPOKAPUOT U AYKAPUOT, OHOKIIE- | yUYEOHBIX U
https://m.ed | TOYHBIX ¥ MHOTOKJICTOYHBIX OPIaHU3MOB, OCO- PaKTUKO-
S00.ru/7f41 | GeHHOCTH MpPOLIECCOB: OOMEHA BEIECTB U Mpe- OpPUEHTUPOBAH
c292 BpAIICHUS YHEPTUU B KJIETKe, (OTOCHHTE3a, TUTa- | HBIX 3a7a4;
CTMYECKOI'0 ¥ SHEPreTUYeCKoro oOMeHa, XeMo- YCTHBIN
CHHTE3a, MHTO03a, Mei{03a, OIJIOZ0TBOPEHHMSI, pa3- | OMpoc;
MHOXKEHUS, UHAUBUIYAIbHOTO Pa3BUTHSI Opra-
HU3Ma (OHTOT€HE3
AHOKCHUT€HHBIH U OK- lua bubnuore-
CUTEHHBIN  (OTOCHUH- ka HOK

Te3 y Oaktepuii. Cae-
TOCOOMpAIOIIe TIUT-
MEHTHI ¥ IUTMEHTBI

https://m.ed
s00.ru/7f41

€292
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PEaKIMOHHOTO  IICH-
Tpa.

Ponp xmopormactoB lua bubnmore- TectupoBanue

B mporiecce GoTo- ka [IOK

cunte3a. CBeToBas u https://m.ed

TeMHOBast  (ha3bl. S00.ru/7f41

doronsixanue, C3-, c292

C4-mu

CAM-Tumnsl

dhorocunTesa. Jlabo-

paTopHas pabota

«CpaBHeHuenpoiiec-

coB (poToCHHTE3A U

XEMOCHHTE3a).

lu DHepreTu4ecKui lua bubnuore- Pemenue
oOMeH ka [HOK y4eOHBIX U
https://m.ed HPaKTHKO-
S00.ru/7f41 OpPHUEHTHUPOBAH
c292 HBIX 3a7a4;
YCTHBIN
OTIpOC;

IIponykTel Opoxenus | lu bubnuore-

U WX HCIOJb30BaHUE ka [{JOK

YelIoBeKOM.  AHan- https://m.ed

poOHBIE MHKpOOpra- s00.ru/7f41

HHM3MBI KaK OOBEKTHI c292

OMOTEXHOJIOTHH U

BO30yauTenu Ooes-

HE.

[uknuueckue peak- lu bubnuore- CrnoBapHbIit

. OKuCIHTEILHOE ka [JOK ITUKTAHT

¢bochopunupoBanue.
DHeprusi MeMOpaHHO-

https://m.ed
s00.ru/7f41
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ro TpagueHTa MpPOTO-
HOB. Cunres ATO:
pabota  TPOTOHHOM
AT®-cunrassl.  Ilpe-
UMYyIIECTBa a’3pPOOHO-
ro mytu oOMeHa Be-
IIECTB Tepe]  aHad-
pobHbIM. D dexTus-
HOCTh

HEPreTUIECKOro 00-
MeEHa.

€292

lu | buocunres Genka. lu bubnunore- | ymeHue uznaratb OMOJIOTHYECKHE Teopuu (Kiie- Pemenue
PeaKHI/II/I MaTpuy- Ka HOK TOYHAasd, XpOMOCOMHas, MyTallMOHHAaA, ICHTPAJIb- y‘{e6HI)IX u
HoOro cunresa. e- https://m.ed | Hast JormMa MOJIEKYJISPHON OUOJIOTHH ), 3aKOHBI PaKTHKO-
HeTHIecKas HiH- soo0.ru/7f41 | (I'. Menaens, T. Moprana, H. 1. BaBuosa) u OpPUEHTHUPOBAH
bopmarus u €292 yueHus (0 HeHTpax MHOFOO6P&31/I)I 1 POHCXOXK- | HBIX 3a1a1;
JIHK. Peanuzamyus NeHUs KyJapTypHBIX pactenuil H. U. BaBuiosa), YCTHBIN
. OTIpEeACIATh TPAHUIIBI UX IPUMEHUMOCTH K KH- OTIpOoC;
TeHETUYECKOM
BBIM CHCTEMaM

uHpopManuu B
kierke. ['eneru-
YECKUH KOJI UEro
CBOMCTBA.

ITpuHUMIIBI TPaH- lu bubnuore- Camocros-

CKPHIILIUN: KOMILJIE- ka [IOK TenbHas pabo-

MEHTapHOCTh,aHTH- https://m.ed Ta

MapajuIeIbHOCTD, S00.ru/7f41

ACUMMETPUYHOCTb. c292

Co3peBanue Mat- lua bubnuore-

prnunbix PHK kner- ka [IOK

ke.Hekonupyromue
PHK.

https://m.ed
s00.ru/7f41

€292
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la buocunres 6en- 14 bubnuote- Pemenue

ka. TpaHnckpun- ka [IOK y4eOHBIX U
Ul — MaTpuy- https://m.ed [IPaKTHUKO-
HbII CHHTE3 soo.ru/7f41 OPUEHTHPOBAH
PHK. Tpancns- €292 HBIX 3a/1at,
st — OUOCHH- yCTHBIM
Te3 Oenka. DTta- OHpoc;
TIbI TPAHCIISALIAH.
Konuposanue
AMUHOKHCIIOT.
Poas pubocom B
OMOCHHTE3e
Oeka.

VYyactue TpaHCnoOpT- lu bubnuore-

veix PHK B OnocuH- ka [JOK

Te3e Oenka. YCIIoBHs https://m.ed

OuocuHTE3a OerKa. S00.ru/7f41

€292
Opranmzanus reHoma | lu bubnuote-
y IPOKapuoOT U JyKa- ka [JOK

puot. Perymsanms ak-
TUBHOCTH T€HOB Yy
MpOKapuoT. I'mroresa
onepona (®P. JKako0,
K. Mano). Momneky-
JSApHBIE  MEXaHU3MBbI
9KCIIPECCUM T€HOB Yy
sykapuoT. Ponp xpo-
MaTHHA B PETyJSLHUU
pabotbl reHoB. Pery-
JISIAS OOMEHHBIX
IIPOLIECCOB B KIIETKE.

https://m.ed
s00.ru/7f41

€292
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Knerounrlii  romeo-
cras.

lua Hexnerounsie lua bubnmore- Pemenue
(OpPMBI KU3HH — ka [IOK yueOHBIX U
BHPYCHI https://m.ed MIPAKTUKO-
S00.ru/7f41 OpPHUECHTHUPOBAH
c292 HBIX 3a7a4;
YCTHBIN
OTIpOC;
JKn3ueuHsli LUK lg bubmnore-
JHK-coaepxarmumx ka [IOK
BupycoB, PHK- co- https://m.ed
JepXKaIIUX BHPYCOB, s00.ru/7f41
Oakrepuodaros. OO0- €292
paTHas ~ TpaHCKpHII-
WS, peBEpTa3a, MHTE-
rpasa.
IIpakTuueckas lu bubnuore- [IpakTrueckas
pab6orta «Co3na- ka [JOK pabora
HUE MOJIENTH BHPY- https://m.ed
can. S00.ru/7f41
€292
54 Tema 5. Pa3MHoKeHUe U HHAMBUAYAJIbHOE 154
pa3BuTHE OPraHU3MOB
lu KuzneHHbIit lua bubnuote- Pemenne
LUKJT KJIETKH. ka [JOK y4eOHBIX U
Jenenue kiet- https://m.ed PaKTHUKO-
k1. MuT03 s00.ru/7f41 OpHUEHTUPOBaH
c292 HBIX 3a7a4;
YCTHBIN
OTIpOC;

KOHTPOJIbHAs
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pabora

MarpuuHblii  CHUHTE3 lu bubnuote-
JIHK — penuuxkanus. ka HOK
[TpuHIUIBL peIMKa- https://m.ed
unn JJTHK: xommte- s00.ru/7f41
MEHTapHOCTh, IOJY- c292
KOHCEPBAaTUBHBIN
CUHTE3, aHTUIapal-
JIEIIBHOCTb. Mexa-
HU3M peIuIMKanuu
JHK.  XpomMocomsl.
CtpoeHue XpoMOCOM.
Tenomepsl u Temome-
pasa.
XpOMOCOMHBIIT HabOp
KJIETKA — KapUOTHII.
JuniouHeld ¥ rari-
JIOUTHBIH HaOOPBI
xpomocom. I'omorno-
TMYHBIE XPOMOCOMBI.
MexaHusmsl po- lu bubnuore-
nudepanuu, - ka [1OK
(epeHITPOBKH, https://m.ed
cTapeHuss W rudenn s00.ru/7f41
kinetok. «lludponas €292
KJIeTKa» — OHOUH-
¢dopmaTtuyeckue Mo-
nend  QyHKIIMOHUPO-
BaHUS KIIETKH.

lua ®dopmMmsI pasz- lua bubnuore-

MHOXEHUS Op- ka [IOK
TaHU3MOB.

https://m.ed
s00.ru/7f41

€292
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[TonoBbIE XPOMOCOMBI

lu

bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

OpraHI/ISM KakK €IJMHOC
OcJI0€

lu

Bbubmnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

lu

Meiio3

bubmnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

Tkanu pacTeHuH, Ku-
BOTHBIX U YEJIOBEKA

la

Bbubmnunore-
ka [{JOK
https://m.ed
$00.ru/7f41
€292

Opranel. Cuctemsl op-
TaHOB.

L

Bbubmnunore-
ka [{JOK
https://m.ed
s00.ru/7f41
€292

lu

Oo6pazoBanue u
pa3BHUTHE MOJIO-

BBIX KIJIETOK.

J L

Bubnuore-
ka [JOK
https://m.ed
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OrmoioTBOpE-
HHUC

s00.ru/7f41
€292

Ornopa tena opraHus-
MOB. /[BH>keHue opra-
HU3MOB

lu

bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

[Iuranue u npixanue
OpraHu3MoOB

lu

bubmnunore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

lu

WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB

la

bubmnunore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

TpaHcnopr BeLecTB y
opraHu3moB. Beinene-
HUE y OpPraHu3MOB

la

bubmnunore-
ka [{JOK
https://m.ed
$00.ru/7f41
€292

3amura y opraHus-
MOB. Pa3znpaxxumoctb
U peryJsius yopra-
HU3MOB

lu

Bbubmnunore-
ka [IOK
https://m.ed
s00.ru/7f41
€292
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8y Tema 6. HacaeacTBeHHOCTH M M3MEHYH- 24y
BOCTh OPraHU3MOB
lua l'eneruka — lua bubnuore- | ymMeHHE pemiaTh JIeMEHTapHbBIC TEHETHYECKHE Pemenue
HayKa O Haclie[- ka HOK 3a/la4i Ha MOHO- U TUTHOPHUIHOE CKPELIUBAaHUE, | yYEOHBIX U
CTBEHHOCTH U U3- https://m.ed | cueruieHHOE HacaeIOBaHKUE, COCTABIISATH CXEMBbI PaKTUKO-
MEHYUBOCTHU S00.ru/7f41 | MOHOTHOPHIHOTO CKPELIMBAHKS IS IIPEACcKa3a- | OPUCHTHPOBAH
€292 HUS HACJICJIOBAHMSI IPU3HAKOB y OPTraHU3MOB HBIX 3a7a4;
YCTHBIN
oI1poc;
KOHTPOJIbHAS
pabora
Pab6oter I'. Menpuens, 1g bubnuore-
I e ®pwumza, T. ka [JOK
Moprana. Ponp ote- https://m.ed
YEeCTBEHHBIX yué- s00.ru/7f41
HBIX B  Pa3BUTHH c292
TeHETHUKH. Paboter
H. K. Konsmona, H.
W. Basmiora, A. H.
benozepckoro, 0. A.
Ouiaunmyenko, H. B.
Tumodeena-
Pecosckoro.
OCHOBHBIE METO/]IbI lua bubnuore-
TeHETUKH: THOpuI0- ka [HOK
JIOTHYECKHH, [UTOJIO- https://m.ed
THYECKUI, MOJIEKY- s00.ru/7f41
JIIPHO-T€HETUYECKUM. c292
lu 3aKOHOMEPHO- lu bubnuore-
CTUIIPU3HAKOB. ka [IOK
Mounorubpuanoe https://m.ed

CKpELIMBAaHHE

s00.ru/7f41
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€292

AHanmuzupyoniee lu bubnmore- YMEHUE  peElIaTh
CKpEILMBaHHUE. ka [JOK Ouojoruyeckue 3a-
https://m.ed Jlauu; BBISIBIISITD
S00.ru/7f41 IPUYHHHO-
c292 CIIEICTBEHHEIE CBSI3HU
MEXIy  HUCClenye-
[TpomexxyTOUHBIN lua bubnmore- MBIMH  OHOJIOTHYE-
X ka [JOK CKMMHU IpOLECCAMHU
apakTepHacie10Ba- https://m.ed U SBJICHUSAMH, Jie-
HUSL. s00.ru/7f41 J1aTh BBIBOJBI M IIPO-
c292 THO3EI HAa OCHOBAHUU
Pacmernienuenpu- MOJTy4YEHHBIX pe-
3HAKOB IPH HETIOJ- 3yJIBTaTOB
HOM JIOMUHUPOBAHHUHU.
lua Jurudpuanoe lua bubnuore- YMEHHE pEIIaTh 3JIEMEHTApHbIE TI'eHeThue- | Pemenne
CKpellUBaHHeE. ka [HOK CKHE 3aJ]aud Ha MOHO- M TUTHOpHIHOE CKpe- | y4eOHBIX U
3aK0H HE3aBHCH- https://m.ed | mwMBaHuWe, CHEIJICHHOE HACIEAOBAaHHE, CO- | MPAKTHUKO-
MOTO HaclieZoBa- s00.ru/7f41 CTaBJISITh CXEMbl MOHOTHOPUTHOTO CKPEIIUBA- | OPHEHTUPOBAH
HUS IPU3HAKOB €292 HUS JUIS TIpeJCKa3aHWsl HACJICJIOBAaHHS TPHU- | HBIX 33J1a4;
3HAKOB Y OpTraHMU3MOB YCTHBIN
OTIpOC;
[Muronoruueckue oc- 24 bubnuore- YMEHUE  pelaTh
HOBBI TUTUOPUIHOTO ka [JOK Ouojoruyeckue 3a-
CKPCIINBAHUS. https://m.ed Jauu; BBIABIIATE
s00.ru/7f41 PUYUHHO-
c292 CIIEICTBEHHEIE CBSI3U
MEXIYy  HUCCIeaye-
lu CuemieHHOe lua bubnuore- MBIMH  OWOJIOTHYE-
HacJe10BaHUe ka HOK CKMMH IIpoLeccaMu
MIPU3HAKOB https://m.ed U SBJICHUSMH; Jie-
S00.ru/7f41 JaTh BBIBOJBI U MPO-
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€292

CueruieHHOE HaCen0-
BaHUE T'€HOB, HapYIlIe-
HUE CLETUICHUS MEX]TY
reHamu. XpoMOCOM-
Has TEOpHs HaCJe/l-
CTBEHHOCTH.

2q

Bubmnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

T'HO3bI Ha OCHOBAaHUH
MMOJIYYCHHBIX pe-
3YJIbTATOB

lu

Bubmnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

lu

I'enetnka momna.
Hacnenosanue
MPU3HAKOB, CLEM-
JIEHHBIX CII0JIOM

lu

bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

YMCHHEC pCIIaTh 3JICMCHTAPHBIC TCHCTUYCCKIUC
3aJa4yd Ha MOHO- I[I/II"I/I6pI/I,Z[HOC CKPCIIMBAHUC,
CHCIIIICHHOC HACJICAOBAHHUEC, COCTABJIATh CXCMBI
MOHOFI/I6pI/I,I[HOFO CKpCHIUBAHUA OJIA IPCACKa3a-
HHA HACJICAOBAaHUA IMTPHU3HAKOB Y OPpTaHU3MOB

Pewenne
yueOHBIX U
HPaKTHKO-
OpPUEHTUPOBAH
HBIX 3a7a4;
YCTHBIN
OIIpoC;

T'enoTun kax 11e0cT-
Has cUcTeEMa

2q

bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

la

N3MeHUYHBOCTE.
Henacnencrsen-
Hasg U3MEHYUBOCTbH

la

bubnunore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

YMEHHE PeIaTh dJie-
MEHTapHbIE TeHeTHYe-
CKHE 3a/a4i Ha MOHO-
U IUTUOPUTHOE CKpe-
[MBaHUE, CHETUIEHHOE
HacJleI0BaHUE, CO-

YMEHHE  pelaTh
Ouonornyeckue 3a-
Jlauu; BBISIBIISITh
IPUYHHHO-
CIIEJICTBEHHBIE CBSI3U
MEXKIY HCCIeaye-
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CTaBJIATh CXEMBI MO-
HOTHOPHIHOTO CKpe-
MIMBaHUS IS TIPE]I-
CKa3aHHUs HacJe0Ba-
HUSI TPU3HAKOB y Op-
TaHHU3MOB

MBIMH  OHOJOrHYe-
CKHMHU TIpOIeCCaMU
U SBJIICHUSIMH, Jie-
JaTh BBIBOJBI M TIPO-
rHO3BI Ha OCHOBAHUHU
MOJTyYEHHBIX Pe-
3yJIbTaTOB

Hopwma peakuu nipu-
3HaKa.

lu

bubnuore-
ka [IOK
https://m.ed
500.ru/7f41
€292

BapuanuonHslii psa u
BapHUaIlMOHHAsT KpUBast
(B. MoranHceH).

lu

bubnuore-
ka [IOK
https://m.ed
500.ru/7f41
€292

lu

HacnencrBennasa
U3MEHYUBOCTH

la

bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

Buesnepnas usmen-
9H BOCTH U HacJel-
CTBEH-

HOCTh. JNIUT€HETUKA
Y DTIUTEHOMUKA,
POJTb DTIMTEHETHYe-
CKuX (hakTOpOB

B HACJICJIOBAaHUH H
W3MEHUYUBOCTH (e-

2

Bbubmnunore-
ka [{JOK
https://m.ed
s00.ru/7f41
€292
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HOTHUIITMYCCKUX

MPU3HAKOBY Opra-
HHM3MOB.
1y I'eneTuka JeoBe- lua bubnuore-
Ka ka [{JOK
https://m.ed
$00.ru/7f41
€292
Menuxko- 1y Bubinuore-
FEHETUYECKOE KOH- ka [IOK
CYJIbTHPOBaHHE. https://m.ed
CTBOJIOBBIE KJICTKH. 500.ru/7f41
Ilonsarue «renernye- c292
CKOT'0 Tpy3a». DTude-
CKHE aCIIeKThI UCCIIC-
JIOBaHUM B 00J1aCTH
peIaKTUPOBAHUS T'e-
HOMa U CTBOJIOBBIX
KJIETOK.
I'enetnueckue lg bubmuore-
(akTOpHI MOBBI- ka [JOK
IIICHHOW YyBCTBH- https://m.ed
TEIBHOCTH YEJIO- s00.ru/7f41
BeKa K Qu3nde- c292
CKOMY U XHUMHYe-
CKOMY 3arpsi3He-
HUIO OKpYXKaro-
e cpenpl. ['ene-
TUYecKas mpe-
PacroI0KEHHOCTh
YyeJIoBeKa K 1aTo-
JIOTHSIM.
34 Tema 7. Cesexuusi opranusMoB. OCHOBbBI 94
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OMOTEXHOJIOTHH

lu Cenekius KaKk lu bubnuore- | ymeHHe UCIIONIB30BaTh COOTBETCTBYIOIIHUE apry- | Pemenue
HayKa U MpoIiecc ka [JOK MEHTBI, OMOJIOTMYECKYI0 TSPMUHOJIOTHIO U CUM- | YY€OHBIX U
https://m.ed | BonuKy a5 JOKa3aTeabCTBA POACTBA OPraHU3- PaKTHKO-
S00.ru/7f41 | MOB pa3HBIX CHCTEMAaTHYCCKUX TPYIII OpPUEHTHUPOBAH
c292 HBIX 3a7a4;
YCTHBIN
OIIpoC;
3aKOH rOMOJIOTHYE- 24 bubnuote-
CKHX PSJIOB B HACJe- ka [IOK
CTBEHHOM M3MEHYHMBO- https://m.ed
cruH. U. BaBunosa, s00.ru/7f41
€ro 3HayeHue I ce- c292
JEKIIMOHHON paboTHI.
lu | Merosl U JOCTH- 1y bubnmorte- | yMmeHHE UCTIOIB30BATh COOTBETCTBYIOIIHE apry- | Camocrtos-
JKCHHUS CEIICKIIUU ka [JOK MEHTBI, OMOJIOTMYECKYI0 TSPMUHOJIOTHIO U CUM- | TeJIbHast pabo-
pacTEeHHM U KH- https://m.ed | BomuKy asst JOKa3aTeabCTBA POJCTBA OPraHU3- Ta
BOTHBIX S00.ru/7f41 | MOB pa3HBIX CHCTEMAaTHYCCKHUX TPYIII
€292
Drtanbel KOMOUHAIMOH- | 19 bubnuore- | ymeHue pemats 61o-
HOM CEEKIIHH. ka [{JOK JIOTHYECKHUE 3a/1a4H,
https://m.ed | BBISABIATH NPUYUHHO-
S00.ru/7f41 | creacTBeHHBIE CBSI3U
c292 MEX1y HCCIeNyEeMbIMU
OMOJIOTHYECKUMU
MPOIECCaMU U sIBIIC-
HUSIMH, JIeJIaTh BBIBO-
JIbI ¥ IPOTHO3BI HA OC-
HOBAHUH MOJYYCHHBIX
pe3yabTaToOB
JlocTwkeHust  cenek- | lu bubnuorte- | ymeHue pemarb O1o-
MU PACTCHHUN U KU- ka [JOK JIOTUUECKHUE 3a/1auH,
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BOTHBIX.«3€JIeHas pe-
Bostouusi». Coxpane-
HUE U U3y4YEHUE TeHe-
TUYECKUX  PECypCOB
KYJIbTYpHBIX  pacTe-
HUM U UX JUKHX PO-
IU4ell i COo3JaHus
HOBBIX COpPTOB W TH-
OpUIOB  CEIbCKOXO-
3UCTBEHHBIX  KYJIb-
Typ. W3yuenwue, co-
XpaHEHUE U yIpaBiie-
HUE TEHETUYECKUMU
pecypcaMu  CENIbCKO-
X03iCTBEHHBIX u
MPOMBICJIOBBIX  KH-
BOTHBIX B  LEJIX
YIIy4LIEHUS cyle-
CTBYIOLIMX U CO3/a-
HHUSI HOBBIX TMOpPOJ,
JIMHUA U KpPOCCOB, B
TOM YHCJIE C TpUMeE-
HEHUEM  COBPEMEH-
HBIX METOJOB Hay4-
HBIX  MCCJIEIOBaHUM,
MEePEIOBbIX UJIEH U
MEePCHEKTUBHBIX TEX-
HOJIOTUH.

https://m.ed
s00.ru/7f41

€292

BBISIBIISITH IPHYNHHO-
CIEIACTBEHHBIE CBA3U
MEKTy UCCIICTYEMBIMH
OMOJIOTHYECKUMU
MIPOIIECCAMU M SIBJIC-
HUSMH, J1€]1aTh BBIBO-
JIbI ¥ IPOTHO3BI Ha OC-
HOBAHUU TIOJTYYCHHBIX
pE3yabTaToOB

1

buorexuonorus
Kak OTpaciib Ipo-
HU3BOJICTBA

L

bubnunore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

YMEHHE pelIaTh OMOJIOTHIECKUE 3a/1a4H, BHISB-
JATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY HUC-
ClIeTyeMbIMU OMOJIOTUYECKUMH TIPOIIeCCaMU 1
SIBJIEHUSIMU, JI€1aTh BBIBOJIBI U IIPOTHO3bI HA OC-
HOBAaHUU MOJTYYECHHBIX PE3YJIbTATOB

Pemienne
y4eOHBIX U
MPaKTHUKO-
OPUEHTUPOBAHH
BIX 33]1ay;
YCTHBIH OIIPOC
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buorexHosorusa n
CHUHTETHYECKAs
onoorus

29

bubauore-
ka [{JOK
https://m.ed
s00.ru/7f41
€292

1

O06001IeHre 3HaHNi

3y

bubauore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

CaMOOIICHKA C
HCIIOJIb30Ba-
Huem «Ore-
HOYHOI'O JIN-
cra»
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