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1.ITIOSICHUTEJIBHAS 3AIIUCKA
1.1. O6mas xapakTepucTUKA y4eOHO TUCIUIIUHBI

buonorus — cuctemMa Hayk, H3ydaroias BCE acHEKThl )KU3HHU, HA BCEX YPOBHSIX
OpraHU3alliy KUBOTO, HAYMHAS C MOJICKYJISIPHOTO U 3aKaHYMBasi OMOCHEPHBIM.

OObeKTaMU U3YUYCHHS OMOJIOTHU SIBISIOTCS JKMBBIC OPTaHU3MBI, UX CTPOCHHUE U
KU3HENEATEIbHOCTh, WX MHOTOOOpasWe, MPOUCXOXKICHUE, DBOJIONUI U
pacnpeesieHue )KUBBIX OPraHU3MOB Ha 3eMiIle.

OOmrast OwoyloTHsI HW3y4aeT 3aKOHBI HMCTOPHUYECKOTO W HWHIWUBUIYAIBHOTO
pPa3BUTHS OPTaHW3MOB, OOIIME 3aKOHBI XU3HU W TE€ OCOOCHHOCTH, KOTOpBIC
XapaKTepHbI 11 BCEX BHUJOB JKHUBBIX CYIIECTB Ha IUIAHETE, a TaKXKe HX
B3aMMOJICVICTBUE C OKPYKAIOLIEH CPEIOM.

buonorus, Takum o0pa3om, SIBISICTCS OJHOW W3 OCHOBOIIOJIATAIONIUX HAYK O
KU3HU, a BJIaJICHWE OWOJIOTMYCCKMMHU 3HAHWSAMU — OJHHM U3 HEOOXOIUMBIX
YCIIOBUI COXpaHCHUS KU3HM Ha IJIaHETE.

OcHOBY cojepkaHHuss yd4eOHOM AUCIHUIUIMHBI «bHOJOrHs»  COCTaBIAIOT
CIICIYIONIUE BEIYIIME HACH: OTIWYUTCIIbHBIC TPU3HAKU JKUBOH IPUPOJIBI, €¢C
ypOBHEBAsl OpraHW3allds W DBOJIONUA. B COOTBETCTBUHM C HUMHU BBIJCIICHBI
coJiep KaTelIbHbIC JIMHUW: OMOJIOTHS KaK HayKa; OMOJIOTrHYeCKUe 3aKOHOMEPHOCTH;
METOJIbl HAYYHOT'O MO3HAHUS; KJIETKA; OPTaHU3M; MOIYJISIUS; BU; YKOCUCTEMBI (B
TOM 4HcIe onocdepa).

Conepsxanve yueOHON JUCIUIUIMHBI HANPABIEHO HA MOJATOTOBKY O0yUYarOIIUXCs
K PEHICHUI0 BXKHEHIIUX 3a7ad, CTOSIIUX Mepesl OMOJIOTMYecKod HayKoH, - IO
paIMOHAILHOMY TPUPOIOTOIB30BAHUI0, OXPAaHE OKPYKAIOIIEH Cpelbl U 310POBbS
JIOeH.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OPraHU3alUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 TpOrpamMMy cpeaHero oOmero oOpa3oBaHUS B Ipeaeax
ocoenus OIIOII CIIO nHa 6a3e OCHOBHOrO OO0IIEro OOpa3oBaHUs, U3YUYCHHE
yueOHON nucuuiuinHbel «buonorus»umMeer cBOM 0COOEHHOCTH B 3aBUCUMOCTH OT
npodunas  npodeccuoHambHOTO  OOpa3oBaHUsA, Oa3WpyeTcs Ha  3HAHHUIX
oOydJarommuxcs, TMONYYEeHHBIX TPH MU3YYCHUH OWOJIOTHH, XUMHH, (U3HUKH,
reorpauu B OCHOBHOM IIKOJIE.

[Ipu ocBoenun mpodeccuit CIIO u cnemumanpHOcTeit CIIO TexHMYECKOTO
npodusis mpodeccuoHanbHOTO 00pa3oBaHUs OMOJOTHUS HM3y4yaeTcs Ha 0a30BOM
ypoHe ®I'OC cpemnero obmero odpazoBanus, mpu ocBoeHuu npodeccuii CI10 n
cnermanbHOcTeld CIIO ectecTBeHHO-HAy4YHOTO TpOoduUias MPohecCHOHATHHOTO
oOpa3oBaHus OWONOTHS M3y4yaeTcsl OoJiee yriayOiieHHO, Kak mpoduiabHas ydeOHas
JTUCIUIUIMHA, YYHUTHIBAIONMIAsl CHENU(UKYy OCBaWBaeMbIX Tmpodeccuit  wim
CHEIUANTBHOCTEH. DTO BBIPAXKACTCSI B COACPKAHUU OOyUYEHUS, KOJMYECTBE YaCOB,
BBIICIIIEMBIX HA W3YYCHHUE OTAEIBHBIX TeM Y4eOHOW NUCIUIUIUHBI, TIyOWHE HX
OCBOCHHS OOYYaIONIMMUCS, O0BEME U XapakTepe MPAKTUICCKUX 3aHATHH,
JEMOHCTpaluid, BUIaX BHEAYJAUTOPHON CaMOCTOSTENIbHONU pabOoThl CTYJEHTOB U T.
.
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IIpu  ocBoenunm  cneumanbHocTet  CIIO  rymanutapHoro  npodwuls
npodeccuoHanbHOTO 00pa30BaHUs OHOJIOTHUS H3Y4YaeTcs B paMKax ydeOHOU
JUCHUIINHBI «EcTecTBO3HAHNE»00A3aTEILHON IIPEIMETHOU oOylact
«EctectBennbie Hayku» OI'OC cpegnero obmiero oopazoBanus.

IIpu otbGope comepxkanus y4eOHOW IUCHUIUIMHBI «bHOIOTHS» MCHONB30BaH
KyJbTYpPOCOOOpa3HbIH TOAXOA, B COOTBETCTBUUM C KOTOPHIM OOyYaromuecs
JIOJDKHBI YCBOWTH 3HAHHUS U yMEHUS, HEOOXOoauMble aJig GhopMUpOBaHUs oOmIeh
KyJbTYphl, ONpPENEISAIOIed aJeKBaTHOE IOBEJCHHME YEJIOBEKa B OKpyKarouien
cpene, BOCTpeOOBaHHBIC B )KMU3HU U B MIPAKTUYECKOU JEATETbHOCTH.

Oco0oe BHUMaHUE YJIEJIEHO SKOJOTHYECKOMY OOpa30BaHUI0 M BOCHHUTAHHIO
oOyyaromuxcs, (POpPMHUPOBAHUIO y HUX 3HAHUM O COBPEMEHHOW €CTECTBEHHO-
HAy4YHOUW KapTHUHE MHpA, [EHHOCTHBIX OPUEHTAIMH, YTO CBUJICTEIBCTBYET O
ryMaHu3aluu OMOJ0THYECKOro 00pa3oBaHusl.

Conepxanue ydeOHOW JUCHUIUIUHBI TpeaycMaTpuBaeT (opMUpOBaHHE Y
oOydJaromuxcs OOIEHAYYHbIX 3HAHWH, YMEHHM W HaBBIKOB, YHUBEPCAJIbHBIX
CriocoOOB JICSATEILHOCTH U KIFOUEBBIX KOMIIETCHIIMH, BKIIOUYAIOMIMX YMEHUE
CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI, aHAIM3UPOBATH, OIICHHWBATHL M 000O0IIATH
MOJIYYEHHBIE CBEJCHUS, YMETh HAXOJUTh W HCIOJIB30BaTh HWH(GOPMAIMIO U3
Pa3IUYHBIX HICTOYHUKOB.

B conepxannu yueOHOM MTUCIUTUTMHBI KYPCUBOM BBIJIEJICH MaTepra, KOTOPhIN
IpU U3y4EHUU OMOJIOTUM KOHTPOIIIO HE MOJUIeKUT. 3yueHnue
o01reo0pazoBaTeIbHON Y4eOHON TUCITUTUTMHBI «BHOJIOTHSY 3aBepIaeTCs
MO0JIBeICHHEM UTOTOB B popme auddepeHIInpoBaHHOTO 3a4eTa UK IK3aMeHa B
paMKax MpoOMeKYTOYHOM aTTecTaluu CTyAeHTOB B npouecce ocsoenust OITOIT
CIIO c monyyenueM cpennero obmero odpazoanus [TTICC3.

1.2. MecTo y4eOHOI TUCHUIINHBI B Y4eOHOM IJIaHE

VYyeOnast nucuurniauHa «buonorus» sBiuseTcss y4eOHBIM MPEAMETOM IO BHIOOPY
u3 o0s3arenbHON mpeameTHoi obnactu «EctectBennbie Haykm» OI'OC cpennero
o01mrero o0pa3oBaHus.

B mnpodeccronanpHBIX 00pa30BaTENBbHBIX  OPraHHU3AIUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpEIHEro ooOmero oOpa3oBaHUsS B Tpeaenax
ocoerus OIIOII CIIO nHa 6a3ze OCHOBHOrO oOmIero oOpa3oBaHus, ydeOHas
muciuiuimaa «buonorus» mu3ydaercs B 00II€00pa30oBaTEIbHOM IHKIE y4eOHOTO
maHa OIIOIT CIIO na 6a3e OCHOBHOroO 00mIero oOpa3oBaHUsl C MOJy4EHUEM
cpeanero oomiero oopazosanus [ITICC3.

B yueOnbrx mnanax [MIICC3 mecto yueOHO# nuctmmuinabl «buomorusy -

B cocTaBe 00meo0pa3oBaTebHbIX Y4E€OHBIX JUCHUILUIMH TIO  BBIOOpY,
dbopMupyeMbIX U3 00s13aTeNbHBIX TpeaMeTHBIX obnacteit ®I'OC cpegnero ob1ero
oOpazoBanus, mus cnenuanbHoctel CIIO  cooTBeTcTBYIOImIETO  MpOdUIIs
npodecCUOHaNbHOrO0 00pa3oBaHus. YueOHast AucUuUIIMHA «buonorusy uzydyaercs
B IIEPBOM U BTOPOM CEMECTpaXx.



1.3. Pe3yabrarsl ocBOCHUSI Y4eOHOH AUCHUNITTHHBI

OcBoeHue cojepkaHusi ydeOHOU nucuuIuinHbl «buomorus» obecneunBaeT
JTOCTH)KCHUE CTYJICHTAMH CISAYIOUINX pe3yJabTaTOB:

* IUYHOCMHBIX

—Cc(OPMUPOBAHHOCTh UYYBCTBA TOPJOCTH W YBaXEHUS K UCTOPUU H
TOCTHKEHUSIM

OTE€YECTBEHHON OMOJIOTMYECKON HAayKH;, TPEACTABICHUS O [EIOCTHOU
€CTCCTBEHHO-HAYYHOUW KapTHHE MUPA;

— TIOHMMAaHHWE B3aMMOCBS3M M B3aMMO3aBHCHMOCTH CCTCCTBCHHBIX HAyK, WX
BIMSSHAS Ha OKPYXXaIOIIyl0 Cpely, OJKOHOMHYECKYIO, TEXHOJIOTUYECKYIO,
COLIMATBHYIO

M 3TUYECKYIO cpephl eATEIBHOCTH YEIIOBEKA;

— CTMOCOOHOCTh HCTOIB30BaTh 3HAHUS O COBPEMEHHOW €CTEeCTBEHHO-HAYYHOUN
KapTHHE MHUpa B 00pa30BaTeIbHOW U MPOQPECCHOHAIBHON JEsATEIBHOCTH,
BO3MOXXHOCTH HMH(POPMAIIMOHHON cpeabl I  oOecredueHus MpPOAYKTHUBHOTO
caM0o00pa3oBaHus;

—BJIaJICHUE KYJIBTYPOl MBIIUICHUS, CIHOCOOHOCTh K OOOOIIEHUIO, aHAIH3Y,
BOCHIIPUATHIO MH(OpPMAIMU B 00JACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE IEJNH U
BBIOOPY IyTell ee NOCTIKEeHHs B IpodecCuOHaIBHOM cdepe;

—CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEU JIEATETLHOCTH COBPEMEHHBIMU
NPUHIIMIIAMH ~ TOJIEPAHTHOCTH, JHalora W COTPYJHUYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBUIO C KOJIJIEraMH, paboTe B KOJIJIEKTUBE;

— TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE METOIbI 3alIUThl OT BO3MOKHBIX
MOCJICICTBUH aBapuii, KaTacTpod, CTUXUNHBIX OCICTBUI;

—o0naganue HaBbIKamMu  Oe3omacHOM  paboOTBI  BO  BpeMs  IIPOEKTHO-
MCCJIEIOBATEIBCKON M SKCIEPUMEHTABHON NESITeNbHOCTH, MPU HCIOJIb30BAHUU
71a00paTOpHOTO 000PYAOBAHUS,

— CIOCOOHOCTh HCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUSA B
MIPaKTUUECKON

JESITETPHOCTA U TIOBCEHEBHOW >KWU3HU IS COOJIOJEHUS MEp MPOPUIAKTUKA
OTpaBJICHUM, BUPYCHBIX M APYTHX 3a00JI€BaHUN, CTPECCOB, BPEIHBIX MPUBBIYCK
(KypeHus1, aJKoTOIM3Ma, HAPKOMAHHWH ); TPaBUJI MIOBEJICHUS B IPUPOTHOM Cpelie;

—TOTOBHOCTh K OKa3aHUIO TIEPBOM TIOMOINM MPU TpaBMaxX, MPOCTYIAHBIX H
IpyTruXx 3a00JI€BaHUSX, OTPABICHUIX MUAIIEBBIMU TTPOTYKTAMU;

* MemanpeomMemHuIx:

— OCO3HaHHE COLMAJHHOW 3HAYMMOCTH CBOEH MpodeccHr/crennaibHOCTH,
oOnaaHre MOTHUBAIIMEH K OCYIIECTBICHHUIO MPO(ECCHOHATEHOMN NI TeTbHOCTH;

— TIOBBIIIICHWE WHTEJUICKTYaJlbHOTO YPOBHS B  TIPOIECCEe  HM3YUYCHUS
OMOJIOTUYECKUX SIBIICHUI;, BBIMAIOIMIUXCS JTOCTHIKCHUN OMOJIOTHH, BOIICIIINX B
O0IIEYeIOBEYECKYI0 KYJIBTYPY; CIOXHBIX M MPOTUBOPEUMBBIX IMyTEH pa3BHTHSI
COBPEMEHHBIX HAy4YHBIX B3IJISJI0B, HJIEH, TEOpuil, KOHUENuui, rumore3 (o
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CYIIHOCTU Y TPOUCXOXKIEHUU KU3HU, YEJIOBEKa) B XOJe pabOThl C pa3IUUYHBIMU
HMCTOYHUKAMU UH(OpMaIINH;

— CIOCOOHOCTh OPTaHU30BBIBATH COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM
YHUCJI€ C HUCIOJb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM;

— CMOCOOHOCTh MOHUMATh MPUHIIUIBI YCTOWYHUBOCTH U MPOAYKTUBHOCTH KHUBOU
MPUPOJIbI, IYyTH €€ W3MEHEHUs TMOJl BIUSHUEM AaHTPOIMOTCHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJIM3y TJI00AIBHBIX JKOJIOTHYECKUX MpoOIieM,
BOIIPOCOB COCTOSIHUSL OKPYXKAIOIIEH Ccpelbl M PalMOHAIBHOTO MCIOJIb30BaHUS
IPUPOJHBIX PECYPCOB;

— yMmeHHe OOOCHOBBIBATH MECTO W POJb OHOJOTMYECKUX 3HAHUU B
MPAKTUYECKON JESATENbHOCTH JIIOJIEM, pa3BUTUHM COBPEMEHHBIX TEXHOJOTHIA;
OTpEeNeNATh KUBbIE OOBEKThI B MPUPOJAE; TMPOBOAUTHL HAONIOACHUS 3a
DKOCHMCTEMaMM C IICJIbI0 HX ONHWCAaHUS U BBISIBICHUS C€CTCCTBEHHBIX M
AQHTPOIIOTEHHBIX U3MEHEHUI; HAXOIUTh U aHAIM3UPOBATh MH(POPMAITUIO O KUBBIX
00BEeKTaXx;

— CIIOCOOHOCTh TIPUMEHSITh OUOJOTUYECKHE M DKOJOTUUECKWE 3HAHHS IS
aHaJu3a MPUKIATHBIX TPOOJIeM XO3SICTBEHHOU ESITEIHHOCTH;

— CTHOCOOHOCTh K CAaMOCTOSTEIIbHOMY NMPOBEJICHUIO UCCIEOBAHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O  JKCIIEPUMEHTa, HCIOJIb30BAaHUID  WH(OPMAIIMOHHBIX
TEXHOJIOTUH ISl PEIICHUS] HAYIHBIX U TPOeCCUOHANIBHBIX 3a]1ay;

— CMOCOOHOCTh K OIIEHKE ATHYECKHX ACIEKTOB HEKOTOPBIX HCCIICJIOBaHUN B
obsacTu OMOTEXHOJIOTUH (KJIIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHHUE);

* HPeOMeMmHbIX:

—Cc(OPMUPOBAHHOCTh MPEJCTABICHUH O POJM HM MeCTe OHOJIOTMH B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpa; TOHUMAaHHE pOJIU OHOJIOTUH B
dbopMupoBaHUM Kpyro3opa M (PYHKIUOHAIHHOW TPAMOTHOCTH IS PEIICHHS
PaKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMU TMOHATUSMH U TPEACTABICHUAMHU O >KUBOU
MpUPOJAE, €€ YPOBHEBOM OpPraHU3allid W HBOJIOLHH; YBEPEHHOE IOJIb30BAHUE
OMONOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMHU METOJIAMHU HAYYHOT'O MO3HAHUS, UCIOJIB3YEMBIMU MPU
OMOJIOTUYECKUX HCCIEAOBAHUSAX IKUBBIX OOBEKTOB W DKOCHCTEM: OIHCAHHEM,
M3MEpPEeHHUEM, MPOBEICHUEM HAOIIOACHUI; BBISIBICHUE W OLIEHKA aHTPOIOTCHHBIX
W3MEHECHUH B IPUPO/IE;

—Cc(OPMUPOBAHHOCTh YMEHHH  OOBSACHITH PE3yNbTAThl  OHMOIOTHUYECKHUX
AKCHEPUMEHTOB, PEIIaTh JIIEMEHTAPHbIE OMOJIOTMYECKUE 3a1a4H;

— c(opMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUN TI0 OTHOIIEHUIO K OMOJIOTMYeCKOM
uH(pOpMAINH, TOTYy4aeMO U3 PA3HBIX HCTOYHUKOB, TTI00ATBEHBIM SKOJIOTUYECKUM
npoOJieMaM U MyTSIM UX PEILICHHUS.

2. COIEP’)KAHUE YUYEBHOM JUCIHHUITJIMHBI
2.1. TemaTHYecKHii IJIAH U cofep:KaHUe Y4eOHOH TMCIUIIMHBI
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HaumenoBanue
pasaena

Koaun4ecTBO 4acoB
Ha pa3jgeJ

Aynu-
TOpHAas
pabora,

qac

Camocrto-
SITCIIbHAS
pabora,
gac

Tembl pasaena

BBenenue

6

OOBEKT U3ydeHus: OMOJIOTUH -
*uBas npupoja. [lpusHaku KuBbIx
OpPraHU3MOB U UX MHOT000pa3ue

1. VYyenue o
KJIETKE

20

Tema 1. XuMmuueckast opraHuzanusi
KJICTKHU

Tema 2. CtpoeHue 1 pyHKIIMU
KJICTKHU

Tema 3. OOMeH BeIIECTB U
MPEBPAILIEHUE YHEPTUU B KIIETKE
Tema 4. J)KuszHeHHBIN MK KJIIETKU

2. Opranusm.
Pa3sMmHoOxXeHHEe U
WHJIUBUYyaTbHOE
pa3BUTHE OPTAHU3MOB

20

Tema 1. Pa3mMHOXKEHUE OpraHU3MOB
Tema 2. UnauBuayaibHOE
pa3BUTHE OpraHU3Ma

Tema 3. UnauBuayaibHOE
pa3BUTHE YETIOBEKA

3. OCHOBBI T'€HETHUKHU H
CCIICKIINH

24

12

Tema 1. OCHOBBI y4eHHUS O
HACJIEICTBEHHOCTH U
U3MEHYUBOCTHU

Tema 2. 3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Tema 3. OCHOBBI CEJIEKIINHA
pacCTEHUH, ) KUBOTHBIX U
MUKPOOPTraHU3MOB

4. IIpoucxoxxaeHue u
pa3BUTHE KU3HU Ha
3emiie.
DBOJIIOIIOHHOE
yUYCHUE

28

14

Tema 1. Ilpoucxoxaenue u
HayaJIbHBIC ATAIlbl PA3BUTHS KU3HU
Ha 3emie

Tema 2. UcTtopust pa3BUTHS
DBOJIIOIIMOHHBIX UIEH

Tema 3. MukposBoOIIOLMS U
MaKpPOIBOTIOIHS

5. Ilpoucxoxaenue
YyeJgoBeKa

26

13

Tema 1. AaTponorenes
Tema 2. UenoBedeckue packl

6. OCHOBBI DKOJIOTHUH

22

12

Tema 1. Dkosorus — Hayka o
B3aMMOOTHOILIEHUSIX OPraHU3MOB
MEXTy COOOH 1 OKpYKaroIIen
cpenou

Tema 2. buocdepa — rnmobanbHas
HKOCHUCTEMA




Tema 3. buocdepa u uenoBek
7. buoHunka 10 20 Tema 1. buoHnka Kak 0O1HO U3
HaIpaBJIeHU OMOJIOTUH U
KHUOEPHETUKHU
1000
IIPOEKT 5
4acoB
Uroro 156 93

3. XAPAKTEPUCTHUKA OCHOBHBbIX BU1OB
YYEBHOM JIEATEJbHOCTHU CTYJIEHTOB

HaumeHnoBaHue pasaesia/TeMbl

Buabl y4eOHbIX qeiicTBH

Beeoenue

Kouncnexmuposanue, umenue,
YCMHble U NUCbMEHHble OmEembvl Ha
80Npocyl, yyacmue 8 beceoe OJisl:

O3HAKOMJICHHSI C OMOJIOTUIECKIUMHU
CUCTEMaMH Pa3HOTO YPOBHS: KIETKOM,
OpraHU3MOM, TIOMYJISAIUEH,
IKOCUCTEMOM, Onochepoi.

Omnpenenenust poiau OUOJIOTHHU B
(opMUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOUH KapTUHBI MUPa
Y TIPAKTUIECKON JESTSIIHOCTH JTFO/ICH.

OOyueHus COOJIFOICHUIO MTPABUIT
TIOBEJICHUS B TIPUPOJIE, OEPEKHOMY
OTHOIICHUIO K OUOJIOTUYECKUM
00BEKTaM (PaCTCHHUSM U KUBOTHBIM H
UX COOOIIIECTBAM) M KX OXpaHe

Kjemku

Tema 1. Xumuueckas opeanusayus

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YmeHue, N0020Mo8Ka
K CeMUHapy 0.

YMEHUS TPOBOJUTH CPABHEHUE
XUMHYECKOW OpraHU3aIliu KUBbIX U
HEXHUBBIX 00HEKTOB.

[Tomy4enwus mpeICTaBICHUS O POIH
OpPraHUYEeCKUX U HEOPTaHUUECKHUX
BEIIECTB B KIIETKE

KjlemkKu

Tema 2. Cmpoenue u ¢ynkyuu

Koncnexmuposanue, umernue, kom-
MEHMUPOBAHHOE YMmeHue, YCImHuble U
NUCbMeHHble OMBembl Hd 80NPOCHI,
yuacmue 6 beceode, paboma c
UTLTFOCIPAMUBHBIM MAMEPUATIOM OIS

U3YUYEHHUS CTPOSHUS KJICTOK
DYKApPHUOT, CTPOCHUSI 1 MHOTO00pa3us
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KJIETOK PACTEHHUH U )KUBOTHBIX.
Habronenust K1eToK pacTeHu u
YKUBOTHBIX, UX OIMCAHHUE.
CpaBHEHUS CTPOECHUS KIIETOK
PACTEHUM U JKUBOTHBIX

Tema 3. QOobmen esewecms u
npespaujeHue dHepull 8 Kiemke

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, YCmHble U
NUCbMEHHble OMBembl Had BONPOCHL,
yuacmue 8 beceoe, N0O20OMOBKA K
ceMunapy ons:

YMEHHS CTPOUTH CXEMBI
AHEPreTUYCCKOTO OOMEHA U
OnocuHTE3a Oenka.

[Tomy4enus peICTaBICHUS O
IPOCTPAHCTBEHHOM CTPYKType Oerka,
moJsiekyn JIHK u PHK

Tema 4. KusnerHblll YUK KIemMKU

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YMmeHue, YCIHble U
NUCbMEHHble OMBEembl Had 8ONPOCHI,
yuacmue 8 beceoe, N0O20MOBKA K
ceMunapy 0.

03HAKOMJIEHHS C KJIIETOYHOM
TEOpUEel CTPOSCHUS OPTaHU3MOB.

VYMeHHus: caMOCTOSITENILHO UCKATh
JI0Ka3aTeJILCTBA TOr'0, YTO KIJIETKA -
9JIECMCHTApHAs KUBasi CHCTEMa U
OCHOBHAsI CTPYKTYPHO-
(GYHKIIMOHAIbHAS CIMHMIIA BCEX
JKUBBIX OpPTraHU3MOB

Tema 5. Pasmnoowcenue opeanuzmos

Koncnexmuposanue, umenue, xom-
MEHMUPOBAHHOE UmeHue, YCMHble U
NUCbMEHHbIE OMBENbl HA BONPOCHL,
yuacmue 8 beceoe, N0OO20MOBKA K
cemMunapy ons:

OBJIaJICHUS 3HAHUSIMH O
Pa3MHOXEHUHU KaK O BAXKHEHIIIEM
CBOMCTBE JKMBBIX OPTaHU3MOB.

YMeHus caMOCTOSATEIbHO HAXOAUTh
OTJIMYHMSI MUTO3a OT Meio03a,
Ompeesis IBOTIOIMOHHYIO POJIb dTUX
BHUJIOB JCJICHUS KJICTKH

Tema 6. Hnousuoyanvnoe pazsumue
opeanuzma

Koncnexmuposanue, umernue, kom-
MEHMUPOBAHHOE YmeHue, yCmHole U
NUCbMeEHHble OMBembl Had BONPOCHL,
yuacmue 8 becede, N0020MOBKA K




10

cemunapy Ons:

O3HAKOMJICHUS] C OCHOBHBIMHU
CTaMsIMU OHTOTEHE3a Ha TIpUMepe
pa3BUTHUS IO3BOHOYHBIX KUBOTHBIX.

YMeHus XapakTepru30BaTh CTaAuN
NOCTAMOPUOHAIIBHOTO Pa3BUTHS HA
npuMepe 4yenoBeka. O3HaKOMIIEHUE C
NpUYMHAMH HapyIIeHUH B pa3BUTHU
OpTraHHU3MOB.

PasButus ymeHUs MpaBUIBLHO
dbopMupOBaTh JOKa3aTEIbHYIO 023y
HBOJIIOIIMOHHOTO Pa3BUTHUS KHUBOTHOTO
MUpa

Tema 7. Unousudyanvrnoe pazeumue
yenoseKa

Koncnexmuposanue, umernue, kom-
MEHMUPOBAHHOE UmeHue, N0020MosKa
Cco0OWeHUll U O0K1a008, yuacmue 8
becede, NOO2OMOBKA K CEMUHADY OIS

BBISIBJICHUS Y OTIMCAHUS IPU3HAKOB
CXOZICTBA 3apOJIBIIICH YeIoBeKa U
JPYTUX MTO3BOHOYHBIX KaK
JI0Ka3aTeNIbCTBA UX YBOJIOIMOHHOTO
poJICTBA.

[TonyueHus: IpeCTaBICHUS O
TIOCTICICTBUSX BIIMSTHHSI aJTKOTOJIS,
HUKOTHHA, HAPKOTUYECKHIX BEIIECTB,
3arpsiI3HEHUS Cpejibl Ha pa3BUTHE U
PENPOTYKTUBHOE 37I0POBHE YCIIOBEKA

Tema 8.
UBMEeHYUBoCmu

3ClKOHOM€pHOCmu

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YmeHue, YCmHuble U
NUCbMeHHble OMmBembl Had 8ONPOCHI,
yuacmue 8 beceoe, NOO20MOBKA K
cemunapy ons:

O3HAKOMJICHHS C HACIIEJCTBEHHOU U
HEHACJIEICTBEHHOW N3MEHUYHBOCTHIO U
ee OMOJIOTHYECKOM POJIBIO B HBOJIIOITUHU
YKUBOT'O MUPA.

[lonyueHus npencTaBieHus: O CBI3U
TE€HETUKHU U MEJULIUHBI.

O3HakoOMJIEHHUS C HACJIeICTBEHHBIMU
OOJIE3HSIMU YETIOBEKA, UX MPUUYUHAMHU U
npOPUIAKTUKOM.

W3y4yeHus BIUSHUS aJTKOTOIU3MA,
HApPKOMaHWH, KypEeHUs Ha
HACJIEJICTBEHHOCTh HA
BUJIeOMaTepuale.
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Ananuza (peHOoTUnMYeCcKon
U3MEHYUBOCTH.

Tema 9.
pacmeHui,
MUKDOOP2AHUZMO8

OcHosbl cenekyuu
HCUBOMHDBIX u

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE Ymenue, n0020MosKa
cooOwenutl u O0KIaA008,
camocmosamenvras paboma c
UCMOYHUKAMU UHpOpMayuu, ycmHble U
NUCbMeHHble OMBembl Hd 80NPOCHI,
yuacmue 8 becede, yuacmue 6 beceoe,
NnO020MOBKA K ceMUuHapy OJis.

TIOJTyYEHUSI TIPEICTABIICHUS O
TeHETHUKE KaK O TEOPETHUECKON OCHOBE
CEJICKIIHH.

Pa3BuTus MeTanpeIMEeTHBIX YMEHUN
B TIPOIIECCE HAXOXKACHHS Ha KapTe
IIEHTPOB MHOT'000pasus u
TIPOUCXOKIEHUS KYIbTYPHBIX
pacTeHUH M TOMaITHUX KUBOTHBIX,
oTKpbIThIX H. Y. BaBuioseim.

N3y4yenus MeTo10B THOpUIU3ALINY U
HCKYCCTBEHHOTO 0TOOpA.

O3HaKOMJIEHUSI C OCHOBHBIMU
JTOCTHKEHUSMH COBPEMEHHOMN
CEJICKIIMHU KYJIbTYPHBIX PACTCHHH,
JIOMAIITHUX >KUBOTHBIX U
MUKPOOPTaHHU3MOB

Tema 10. Ilpoucxooicoenue u
HauanibHvle 5Mansvl pa3eumus HCU3HU
Ha 3emue

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHUe, N0O20MOBKA
coobuenull u O0K1IA008,
camocmosmenvHas paboma c
UCMOYHUKAMU UHGOpMayuL, yuyacmue
6 becede, N0020MOBKA K CeMUHAPY
ons:

aHaJIM3a U OLICHKHU Pa3JIMYHbIX
TUIIOTE3 MPOUCXOXKICHUS KUZHHU.

[Tomy4enwus mpeacTaBiaeHus: 00
YCIIOKHEHHUH >KMBBIX OPraHU3MOB Ha
3emMJie B IPOIIECCE IBOTIOLINH.

Tema 11. Hcmopus pazeumus
960IIOYUOHHBIX U0l

Koncnekmuposanue, umenue, kom-
MEHMUPOBaHHoe YmeHue, N0020MoBKa
K ceMunapy OJis.

V3Y4YCHUS HACJEAUS YEIOBEUYECTBA
Ha NMpUMEPE 3HAKOMCTBA C UCTOPUEN
pa3BUTHS 3BOJIONUOHHBIX uaen K.
Jlunnes, XK. b. Jlamapka Y. JlapBuHa.
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OueHuBaHus poOiaU SBOJIOLHOHHOTO
y4€HHUs B POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA.

Pa3ButHst cnocoOHOCTH SICHO U
TOYHO M3JIaraTb CBOU MBICIIH,
JIOTUYECKU 0OOCHOBBIBATH CBOIO TOUKY
3peHus, BOCOPUHUMATH U
aHAJIM3UPOBATh MHEHUS
co0eceTHUKOB, MTPU3HABasl MPABO
JPYTrOro 4eJoBeKa Ha HHOE MHEHHE

Tema 12. Muxkpossoatoyus
MAKpO38OIIOYUSL

u

Kouncnexmuposanue, umenue,
YCMHble U NUCbMEHHble OmEembvl Ha
sonpocwl, yuacmue 8 beceoe,
Nn0020MOBKA K CEMUHAPY OJIA:

O3HAKOMJICHHS C KOHIICTIIIUEH BU/IA,
e¢ KPUTECPUSIMH, ITOA00P IPUMEPOB
TOT0, YTO MOIYJISIIUS - CTPYKTYpHas
CIMHMIIA BUJIA W SBOJTFOIUH.

O3HaKOMJICHUS C ABYOKYIIHMHUCS
CWJIaMU DBOJTIOIIUNY €€
JI0Ka3aTeIbCTBAMU.

Y CcBOGHHUS TOTO, YTO OCHOBHBIMHU
HaTpPaBICHUSIMH 3BOJIOIMOHHOTO
TIporpecca sIBISIOTCS OMOJIOTHIECKUI
IIPOTPECC M OMOJIOTUIECKHI perpecc.
YMeHus oTcTanBaTh MHCHHE, O
COXpaHECHHH OMOJIOTHYECKOTO
MHOT000pa3us Kak OCHOBE
YCTOMYMBOCTH OHMOChephl U
IIPOrPECCUBHOTO €€ PAa3BUTHS. Y MEHHS
BBISIBJISITh IPUYHMHBI BEIMUPAHMS BUIOB

Tema 13. Anmponoeenes

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHUe, N0O20MOBKA
coobuenull u O0K1A008,
camocmosmenvHas paboma c
UCMOYHUKAMU UHGOpMayuu
(Oonoanumenvhas aumepamypa, 8 mom
yucie uHmMepHem-ucmo4HuKU), YyCmuole
U NUCbMeHHble Omeemvl Ha 60NPOCYL,
yuacmue 8 beceoe, N0020MOBKA K
cemunapy ois:

aHaJIM3a M OLICHKU Pa3IMYHbBIX
TUIIOTE3 O IPOUCXOXKICHNUN YEIOBEKA.

Pa3BuTHs yMEHUS CTPOUTH
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J0Ka3aTeabHyI0 0a3y 1o
CPABHUTEJIBHON XapaKTEPUCTUKE
YyeJIoBeKa U MPUMATOB, JOKa3bIBask UX
POJICTBO.
BroisiBnenus
YyeJI0BeKa

JTaIloB 9BOJIFOIINH

Tema 14. Henoseueckue pacwl

Kouncnexmuposanue, umenue, kom-
MEHMUPOBAHHOe UmeHue, n0020MmoseKa
cooOwenutl u 00KIaA008,
camocmosmenvhas paboma c
UCTNOYHUKAMU UHDOpMayUU
(OononnumenvHas iumepamypa, 8 mom
yucie uHmepHem-uCmoyHUKY), YCmHvle
U NUCbMEHHble OMBembl HA BONPOCHI,
yuacmue 8 beceoe, N0O20MOBKA K
cemMunapy 0.

YMEHHS J0Ka3bIBaTh PABEHCTBO
YEJIOBEYCCKUX Pac Ha OCHOBAaHUH MX
POJICTBA U €TUHCTBA TTPOUCXOXK/ICHUS.

Pa3BuTHs TONIEPAaHTHOCTH, KPUTHKA
pacu3Ma BO BCEX €T0 MPOSBICHUIX

Tema 15. Okonoeus — Hayka o
83AUMOOMHOULEHUSX Op2aHUu3Mo8
Mmexncdy coboil u oxpydcarouyeli cpeootl

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOe Ymenue, N0020MoseKa
coodwenull u O0K1A008,
camocmosnmenvras paboma c
UCTMOYHUKAMU UHDOpMaAyUU
(OononHumenvHas iaumepamypa, 8 mom
yuycie uHmepHem-uCmoyHUKY), yCmHole
U nUCbMeHHble OMEembl Ha B0NPOCH,
yuacmue 8 beceoe, N0O20MOBKA K
cemunapy ons:

U3YYCHHS IKOJIOTHIECKUX (PaKToOpoB
Y UX BIIUSHUS HA OPTaHU3MBI.

3HAaKOMCTBA C HKOJIOTUYECKUMU
CHUCTEMaMH, UX BUJIOBOU U
MIPOCTPAHCTBEHHOU CTPYKTYPaMH.
YMeHust 00bSICHATD MPUYUHBI
YCTOMYMBOCTU U CMEHBI SKOCHCTEM.

O3HaKOMJIEHHUS C MEXBUIOBBIMU
B3aUMOOTHOILICHUSIMU B 9KOCUCTEME:
KOHKYpEHIIMEH, CUMOUO030M,
XUIIHUYECTBOM, MMapa3UTU3MOM.

Omnucanust aHTPOIIOTCHHBIX
M3MEHEHUN B €CTECTBEHHBIX
IPUPOTHBIX JIAHAPTaX CBOCH
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MECCTHOCTH.

Tema 16. buocghepa — enobanvuas
aKocucmema

Kouncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE Ymenue, N0020Mo8Ka
cooowenuti u 00KIaA008,
camocmosnmenvuas paboma c
UCTNOYHUKAMU UHDOpMayUU
(Oononnumenvhas 1umepamypa, 8 mom
yucie uHmepHem-ucmoyHUKY), yCmHole
U nuUCbMeHHble OMeemvl Ha 60NPOCYL,
yuacmue 8 beceoe, N0O20MOBKA K
cemunapy 0.

O3HAKOMIJICHUA ¢ yueHueMm B. 1.
Bepnanckoro o 6uocdepe kak o
rI100ambHON YKOCHCTEME.

Hanwnuus npeacTaBieHus 0 cxeme
HKOCUCTEMBI Ha IpuMepe Onocepsl,
KPYroBOPOTE BEIICCTB U MPEBPALICHUN
sHEpruM B bmocdepe.

Tema 17. buocghepa u uenogex

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YmeHue, N0020MOBKA
K ceMunapy O

HAXOXJACHUS CBSA3M U3MEHEHUS B
ouocdepe ¢ moCIeACTBUIMHU
NesTeTbHOCTH YeJIOBEKa B
OKpYXarolei cpene.

YMeHus onpeaenaTs BO3ACUCTBUE
IIPOM3BOJICTBEHHON JIEATEILHOCTH HA
OKPYXAIOIIYIO Cpeny B 00JIacTH CBOEH
Oymymieit mpodeccun.

O3HaKOMJICHUS C TI00ATBHBIMU
IKOJIOTHYECKUMU MTpoOIeMamMu 1
yYMEHHE ONPEACNIATh MMYyTH UX PEIICHUS.

OOyueHust COOIIOICHUIO TPABHII
MOBEJICHUS B TIPUPOJIE, OEPEKHOMY
OTHONICHUIO K OUOJIOTUIECKUM
00beKTaM (pacTeHUsIM, )KUBOTHBIM U
UX COOOIECTBAM) U UX OXpaHe

Tema 18. Buonuxa xax o00HO u3
HanpaeieHul buonozuu u
KubepHemuxu

Iloozomosxa uHouBuUAYaIbHOCO
npoexkma Ons:

O3HAKOMJICHHS C PUMEPAMHU
HCIOJIb30BAHUA B XO3SIMCTBEHHOMN
JNESITSIILHOCTH TIOAEH
MOP(PODYHKIIMOHAIBHBIX YEPT
OpraHu3aIluy PAaCTCHUN U )KUBOTHBIX
MIPY CO3/IaHUU COBEPIICHHBIX
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TEXHUYECKUX CUCTEM U YCTPOUCTB IO
AHAJIOTUU C JKUBBIMU CHCTEMAMU.

4 YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHUE ITPOI'PAMMBI

OcBoenue nporpaMMmbl yueOHOM TUCIMIUTIUHBI «bronorus» npeamnoiaraer
HaIM4ue yueOHOM ayTuTOpUU JJIsl IPOBECHUS 3aHATHI JIEKIIMOHHOTO THUIIA,
3aHITHI CEMHUHAPCKOrO TUTIA

Oob6opynoBanmue:

Okpan 1 npoekropa Digis (uupuna 160 cm)

HoyTt6yx npenogasarens HP 15DB0098UR

HaGop nemoHcTpanmoHHOro 00OpYIOBaHUS W Y4YEOHO-HAIVISIAHBIX IOCOOMIA,
oOecreynBarole TeMaTUYECKUE WUTFOCTPALIMH 110 AUCIUTLIUHE.
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