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MHNOACHUTEJBHASA 3AIINCKA

1. O0mas xapakTepUCTHKA y4eOHOI TN CHUILTHHBI

buonoruss — cuctema Hayk, W3ydaromlas BCE acleKThl JKU3HHM, Ha BCEX
YPOBHSX OpTaHU3AllUd JKUBOTO, HAYWHAS C MOJEKYJISAPHOTO W 3aKaHYMBas
onochepHbIM.

OObekTamMu W3y4eHUs] OWOJIOTUU SIBISIOTCS JKWBBIE OPTaHW3MBI, WX
CTPOCHHE U JKU3HENIEATEIBHOCTh, UX MHOT000pa3ue, MPOUCX0KICHUE, IBOTIOIHS
U pacrpe/ieJIeHIe KUBBIX OPraHU3MOB Ha 3eMJie.

OOmast 6uoJIoTHsI W3y4yaeT 3aKOHbl MUCTOPHUYECKOTO W MHAUBUAYAJIBHOTO
pa3BUTHSL OPraHMU3MOB, OOIIME 3aKOHBI JKU3HH U T€ OCOOEHHOCTH, KOTOpPHIE
XapakTEepHBI JII BCEX BHJOB HUBBIX CYIIECTB Ha IUIaHETE, a TakKkKe HX
B3aUMOJICUCTBUE C OKPYIKAIOIIEH CPEOM.

buonorus, Takum o0pa3zoM, SIBISETCS OJTHOM U3 OCHOBOIIOJIATAIOIINX HAYK O
KU3HH, a BIAJCHUE OWOJIOTMYCCKUMHU 3HAHUSMHU — OJHUM W3 HEOOXOIUMBIX
YCIIOBUM COXpaHEHHUS KU3HU Ha IJIaHETe.

OcHOBY copaepxaHHsl y4eOHOW NUCHUIUITMHBI «BHONOTHS» COCTAaBISIOT
CJIEIyIONTUE BEAyIINE HJCU: OTIMYUTENbHBIC MPU3HAKH KUBOW MPUPOJBI, €€
YpOBHEBasi OpraHU3alMsl W HBOJIONUSA. B COOTBETCTBUM C HUMH BBIJCICHbI
coJiep KaTelIbHbIC JIMHUU: OMOJIOTHS KaK HayKa; OMOJIOTHYECKUE 3aKOHOMEPHOCTH;
METO/Ibl HAYYHOTO ITO3HAHMUSI; KJIETKA; OPTaHU3M; MOIYJISIIIHS; BU; SKOCUCTEMHI (B
TOM 4ucie ouocdepa).

Conepxanve y4eOHOW JNHUCIMIUIMHBI HAMpaBiIC€HO Ha MOATOTOBKY
OOyYarOIINXCS K PEIICHUI0 BAKHEHIITUX 3a7a4, CTOSIINX Mepe]] OMoIornuecKon
HAyKOW,- TIO0 palfoOHAIBHOMY MPUPOONOIB30BAHUIO, OXPaHE OKPYXKAIOIIEH
CpEbI U 3I0POBbS JTHOJICH.

B mpodeccronanbHBIX 00pa30oBaTENbHBIX OpTaHU3AIUAX, PEaATH3YIOIINX
o0pa3zoBaTeIbHYI0 MpOorpamMMy cpeaHero oOiero oOpa3oBaHUsl B Mpeenax
ocBoenust OIIOII CIIO Ha 6a3e OCHOBHOroO OOIIEro 0Opa3oBaHUs, NU3YUYECHHE
y4eOHOW TUCIUTUTMHBI «BHOTOTHs)» UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT
npodwis  nmpodecCHOHANTBHOTO  00pa3oBaHus, Oa3upyeTcss Ha  3HAHUAX
OOy4JaromMXCcs, TMOMYYCHHBIX TP M3YYCHUH OWOJIOTUH, XUMHH, (QU3NKH,
reorpauu B OCHOBHOM IITKOJIE.

[Tpu ocBoenun npodeccuit CI1O u cnenmansHocTet CIIO TexHMYECKOTOo
npoduiis mpodeccruoHanbHOTO 00pa3oBaHusl OMOJIOTHS M3ydaeTcss Ha 0a30BOM
ypoBae ®I'OC cpemnero obmiero oopazoBanusi, npu ocBoenuu npodeccuii CITO
u cneruanbHocTet CIIO ecrecTBeHHO-HAay4YHOTO MpOoduis mpodheccnoHaIbHOTO
oOpa3oBaHus OMOJIOTHUs U3y4yaeTcs 0osiee yriyoJIeHHO, Kak mpoduiibHas yueOHas
JTUCIUILINHA, YYHMTHIBAIOIIAS CIENU(PUKY OCBaWBaeMbIX Tpodeccuii  uim
CHEIMATLHOCTENH. DTO BhIpaXKaeTcs B COJIEp)KaHUU 00yUeHHsI, KOJMYECTBE YacoB,
BBIJICTISIEMBIX HA W3YYCHHE OTACIBHBIX T€M y4eOHOW MUCIUIUIMHBI, TIyOHHE WX
OCBOEHUS 00yUAIOITUMHUCS, 00beMe U XapaKTepe MPaKTUIECKUX 3aHATHH,
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JIEMOHCTpAIINi, BUJIaX BHEAYIUTOPHOU CAMOCTOSITEIFHON PabOThI CTYJCHTOB H
T.IL

[Ipu ocBoenun cnemuanbHocted CIIO  rymanuTapHoro  npodus
npodeccuoHanbHOTO 00pa30BaHUg OHOJIOTHS H3y4yaeTcs B paMKax YydyeOHOMU
TUCIUIUTNHBI «EcTecTBO3HAHNE» 00s3aTeIbHON TTPEAMETHON 00J1aCTH
«EctectBennnie Haykn» PI'OC cpemnero o01ero oopa3oBaHus.

[Ipu orbGope comepxkanusi yueOHON nUCHUIIUHBI «broaorus» ucnoab30BaH
KyJIbTYPOCOOOPa3HbI MOAXO0, B COOTBETCTBUU C KOTOPBHIM 00yYarouecs J0MKHbI
YCBOUTH 3HAHUS U YMEHUs, HeoOXoaumble uisi popMUpoBaHUs 0OIIEH KYJIbTYpHI,
ONpENEIAIONIEH aJeKBaTHOE IIOBEICHUE 4YEJIOBEKa B OKPYXKAOLIEH Cpene,
BOCTpEOOBaHHBIE B ’KU3HU U B MIPAKTUYECKON JEATEIHHOCTH.

Oco0oe BHUMaHKE YIEJIEHO SKOJIOTHYECKOMY OOpa30BaHUIO U BOCIUTAHUIO
oOyyaromuxcsi, (GOpMUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOM €CTECTBEHHO-
Hay4YyHOW KapTUHE MUpa, IIEHHOCTHBIX OpHUEHTAIMH, YTO CBUIETEILCTBYET O
ryMaHH3aluu OMOJIOTUYECKOT0 00pa3oBaHUsl.

Conepxanue y4yeOHOW NHMCLUMIUIMHBI MpeaycMaTpuBaeT (OpMUPOBAHUE Yy
oOyyaromuxcsi OOIEHAYYHbIX 3HAHWUM, YMEHHMU U HAaBBIKOB, YHUBEPCAIbHBIX
CIIOCOOOB  JCATENBHOCTA KIIIOYEBBIX KOMIIETEHLMN, BKJIIOYAIONIUX YMEHHUE
CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI, AHAIM3UPOBATH, OIICHUBATH U 0000IIATH
MOJIYYCHHBIC CBEJICHMS, YMETh HaXOJUTh W HCIOJb30BaTh HMHPOPMALIUIO U3
Pa3JIMYHBIX UCTOYHUKOB.

B conepxxanum yueOHON AUCIUIUIMHBI KYPCHBOM BBIJICJICH MaTepHal,
KOTOPBI TPU M3YYCHUH OHWOJIOTMM KOHTPOJIO HE TMOISKHUT. M3ydeHue
oOmeoOpazoBarenbHON  y4eOHOUW  JUCHUIUIMHBI  «bUoJOTHS»  3aBepIIaeTcs
MOJBEJICHUEM UTOTOB B (popMe nuddepeHIIMpOBaHHOTO 3a4yeTa WM JK3aMeHa B
paMKax MPOMEXYTOUYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoenus OIIOII
CIIO c nonyuenuem cpeanero oomiero oopazoanus [TTICC3.

MecTo y4eOHOH TUCUMILIUHBI B Y4eOHOM IJIaHE

VYyebnass nucuurmiimHa «buonorus» sBuseTcs ydeOHBIM TMPEIMETOM T10
BBIOOpPY U3 00sA3aTenbHOM TpeaMeTHor oOacTu «EctecTBeHHBIe Hayku» DPI'OC
CpeaHero oo011ero 0opa3oBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTENbHBIX OPraHU3ALUAX, PEATU3YIONINX
00pa3oBaTeIbHYIO TIPOrpaMMy CpPEIHEro OOIIero oOpa3oBaHUsi B Ipejesax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOro o0mero oOpa3oBaHMs, y4yeOHas
mucruiuinHa «bronorus» u3ydaercs B 1UKIIe TPO(YHUIBHBIX TUCIUTIINH YYEOHOTO
mwiana OIIOIT CIIO na 0a3e ocHOBHOro oO1ero oOpa3oBaHHs C MOIYYEHHEM
cpeanero oomero oopazoBanus IIICC3.

B yue6npix mianax [IIICC3 mecto yueOHo# nucuurinnbl «bruonorusi»-

B cOCTaBe NMPO(HUIBHBIX Y4eOHBIX TUCHHUILIINH, (OPMUPYEMBIX U3 00s13aTEIHHBIX
npeaMmeTHeix  obmacteit ®I'OC  cpemnero  obmero  oOpa3oBaHus, IS
cnenuanbHocteit  CIIO  coorBercTBytomiero mnpoduias npodhecCuoHaTbLHOTO
o0pa3oBaHUs.



Pe3yabTaThl 0CBOCHUS Y4eOHOW AU CIUTIIMHBI

OcBoenue coaepkanus yueOHOM TuCIUIUTMHBL «bruonorus» obecreunBaet
JOCTUKEHHE CTYJIEHTAaMH CIEAYIONUX Pe3yJIbTaTOB:
* IUYHOCMHBIX:
— c(OPMUPOBAHHOCTh UYBCTBA TOPJIOCTH M YBAKECHUS K UCTOPUH U JTOCTHKEHUSIM
OTEUYECTBEHHON OMOJIOTMYECKOM HAyKH; MPEACTABICHUS O IIEIOCTHOM €CTECTBEHHO-
HAay4YHOM KapTUHE MUPA;
— IOHMUMAaHHE B3aUMOCBSI3M W B3aMMO3aBHCHUMOCTH ECTECTBEHHBIX HayK, HX
BIMSIHUSL Ha OKPYXKAIOLIYI0 Cpely, HKOHOMUYECKYI0, TEXHOJIOIHYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO C(ephl AESITEIbHOCTH YEIIOBEKA;
—CIIOCOOHOCTh HCIOJB30BaTh 3HAHUS O COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM
KapTHHE MHpa B 00pa3oBaTeNbHOM © MPO(ecCHOHANBHON eATETbHOCTH;
BO3MOXXHOCTH HMH(POPMAIIMOHHON Cpeapl Uisi OOEeCHedeHuss MPOTyKTHBHOTO
caMmo00pa3oBaHus;
—BJIQZICHUE KYJbTYpOH MBIIUIEHUS, CIIOCOOHOCTh K OO0OOIIEHHIO, aHalu3y,
BOCHPUATUIO MH(OpMALMKU B OOJIACTH €CTECTBEHHBIX HAayK, IOCTAHOBKE IIEJIU U
BbIOOpY MyTeH ee JOCTUKEHUS B MPOPECCHOHATBHOM cdepe;
—CIIOCOOHOCTh PYKOBOJCTBOBATbCSI B CBOEH JEATEIIBHOCTH COBPEMEHHBIMU
OPUHLMIIAMU  TOJIEPAHTHOCTH, JAMAJora W COTPYAHMYECTBA; TOTOBHOCTb K
B3aMMOJCHCTBHIO C KOJUIeTaMH, paboTe B KOJIJICKTUBE;
—TOTOBHOCTh HCTOJBh30BaTh OCHOBHBIE METONBI 3allUTBl OT BO3MOXKHBIX
MOCJIE/ICTBUI aBapuii, KaracTpod, CTUXUUHBIX O€CTBUN;
—o0najaHue  HaBblKaMu ~ Oe30macHoM  paboThl  BO  BpeMs  MPOEKTHO-
UCCIIEIOBATENILCKON U IKCHNEPUMEHTAIbHON JEATEIbHOCTH, MPH HCIOJIb30BAHUN
1abopaTOpHOTO 000PYIOBAHUS;
—CIIOCOOHOCTh MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHHUS B IPAKTUUYECKOM
JESTeIbHOCTY U TOBCEAHEBHOM KU3HU JMJI COOJIIOJEHUS Mep MNPOPHIAKTUKH
OTpaBJICHUI, BUPYCHBIX M JPYTUX 3a00JI€BaHUI, CTPECCOB, BPEIHBIX IMPUBBIUEK
(KypeHus, akoroian3mMa, HQpKOMaHUM ); IPaBUJI MOBEACHUS B IPUPOJAHOM CPEIE;
—TOTOBHOCTh K OKAa3aHHIO MEPBOM TMOMOINM MPHU TpaBMax, MPOCTYIHBIX U APYTUX
3a00JIeBaHUAX, OTPABICHUIX MUIIEBBIMU MTPOTYKTAMH,

* MemanpeomemHblx:

— OCO3HaHWE COLMAIBHON 3HAYMMOCTU CBOEH mpodeccuu/CrenuaibHOCTH,
oOnagaHre MOTUBAITMEH K OCYIIIECTBICHUIO MPOPECCUOHAILHON AESTENHHOCTH;
—ITOBBIIIICHUE UHTEIUIEKTYaIbHOTO YPOBHS B MPOIIECCE U3YUCHHS OMOTIOTHICCKUX
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SIBJICHH; BBITAIOIINUXCS JOCTIKEHUN OMOJIOTHH, BOIIEAIINX B 00IIEYETIOBEUYECKYIO
KYJbTYPY; CIOKHBIX U IPOTUBOPEUMBBIX MyTEU Pa3BUTHUSI COBPEMEHHBIX HAyUYHBIX
B3TJISIZIOB, MAEH, TEOpH, KOHIENIUH, TUIOTE3 (O CYIIHOCTH U MPOUCXOXKICHUU
KU3HU, YEJIOBEKA) B XOJI€ pabOThI C Pa3IMUYHBIMUA UCTOUHUKAMU UH(OPMAITUY;

— CIIOCOOHOCTh OPTaHU30BBIBATH COTPYAHUYECTBO €IMHOMBIIIICHHUKOB, B TOM
YHCJIE€ C UCTIOIB30BAHNEM COBPEMEHHBIX MH(GOPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHUH;

— CIOCOOHOCThH MMOHWMATh MPHUHITUIBI YCTOMYUBOCTHA M MPOJAYKTUBHOCTH KUBOU
MPUPOALI, TyTH €€ W3MEHECHHS I10J] BJIHUSHHEM aHTPOIOTEHHBIX (HaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TJIOOATBHBIX HKOJIOTHYECKUX MPOOseMm,
BOIIPOCOB COCTOSIHUSA OKPY’KAIOIIEH Ccpeibl M PalMOHAIBHOTO HCIOJIb30BAHUS
IPUPOJHBIX PECYPCOB;

— yMEHHE 000CHOBBIBAThH MECTO M POJIb OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM
JEeSTEIbHOCTU JIOJIEH, PA3BUTHU COBPEMEHHBIX TEXHOJIOTHIA; ONPENIETSATh YKUBBIC
00BEKTHl B MPUPOJIC; MPOBOJIUTH HAOIIONECHUS 32 DKOCHUCTEMaMHU C IEIbI0 UX
OMMCAHMS U BBISIBJICHUSI €CTECTBEHHBIX U aHTPOTIOTEHHBIX U3MEHEHUI; HAXOAUTh
U aHAJIM3UPOBATh HHPOPMAIIHMIO O KUBBIX O0BEKTAX;

—CIIOCOOHOCTh MPUMEHATHh OMOJOTHYECKHE W AKOJOTWYECKHUE 3HAHUS IS aHAIHM3a
MPUKIIATHBIX TIPOOJIEM XO3SMCTBEHHOU JIEATeITLHOCTH;

— CIIOCOOHOCTh K CaMOCTOSTEIbHOMY IPOBEICHUIO HCCICAOBAHHM, MOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO  OKCIIEPUMEHTA, HCIIOJIB30BAaHUI0  MH(POPMAIIMOHHBIX
TEXHOJIOTHUH /ISl pEIICHUS HAYIHBIX ¥ MPOGECCHOHANBHBIX 33]1a4;

—CIIOCOOHOCTh K OIICHKE ATHYECKUX aCIIEKTOB HEKOTOPBIX MCCIICIOBAHWN B 00JACTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HICKYCCTBEHHOE OILJIOIOTBOPEHHE);

* npeoOMemHubix:

— c(hopMUPOBAHHOCTH MIPEACTABICHUA O POJIM U MECTe OMOJIOTUH B COBPEMEHHON
HAayYHOW KapTUHE MUpPA; TOHUMaHHUE POJIU OHOJOTUH B (POPMHUPOBAHUU KPYro3zopa
1 (QYHKIIMOHATHLHON TPAMOTHOCTH JJISl PEIICHUS MTPAKTUYECKHUX 3a]1a4;

— BIIQJICHUE OCHOBOIOJIATAIONIUMH TOHITHSAMU W TIPEICTaBICHUSIMH O >XUBOU
MPUPOJIE, €€ YPOBHEBOW OpTaHM3AIlMU M DSBOJIIONHMH, YBEPEHHOE TOJb30BAHHE
OMOJIOTUYECKON TEPMUHOJOTUEN U CUMBOJIMKOM;

— BJIAJICHUEC OCHOBHBIMH METOJIAMH HAYYHOTO TO3HAHUWS, HWCIIOJIb3YEMBIMH TIPH
OMOJIOTUYECKUX HCCIACAOBAHMAX JKUBBIX OOBEKTOB M DSKOCHCTEM: OITHMCAHHEM,
W3MEPECHHUEM, TPOBEJCHUEM HAOIIOJCHUI; BBISBICHWE U OIEHKA aHTPOMOTEHHBIX
W3MEHCHUN B MPUPO/IE;

—  c(opMUpPOBaHHOCTb yMEHUN OOBSCHATH PE3YyNbTAThl  OHMOJIOTHUECKUX
AKCIIEPUMEHTOB, PEIIaTh AIeMEHTapHbIE OMOJOTUYECKUE 3a/1a4H;
—Cc(OPMUPOBAHHOCTh COOCTBEHHOH ITO3MIIMK IO OTHOIIEHHWIO K OHOJIOTHYCCKOU
uH(pOpMAITUH, TIOJy9aeMOW M3 Pa3HBIX MCTOYHHUKOB, TJI00ATBHBIM 3KOJIOTHYCCKUM
npoOeMaMu Ty TSIM BX PEIICHHS.



2. COAEPXKAHUME YUYEBHOM JUCHUIJIAHBI
2.1.TeMmaTH4yeCKHUil IVIAH U COAePKAHUE YUCOHON JUCHMIIUHBI

KoanvecTBo yacoB Ha

pazaea
HaumenoBanue Aymuto | Camocros
pasaeJia pHasi TeJbHAS Tembl pazgena
padora, padora,
gac gac
Beenenue 2 OOBEKT N3ydeHUs1 OMOJIOTHH-
JKusas npupona. [IpusHaku KUBBIX
OpraHMW3MOB M X MHOT000pa3ue
1. YV4eHue o KJIeTKE 24 Tema 1. Xumudeckasi opranu3anus
KJICTKHU
Tema 2. Ctpoenne u GyHKIUU
KJICTKHU
Tema 3. OOMeH BeecTB U
MIPEBpAICHUE SHEPTUH B KIIETKE
Tema 4. J)KM3HESHHBIN ITUKI KICTKU
2.Pa3MHOXEHHE U 20 3 Tema 1. Pa3zMHOXEHHE OpraHU3MOB
WHJMBUIyaJIbHOE Pa3BUTHE Tema 2. InnuBuyansHOE pa3BUTHE
OpraHU3MOB opraHusma
Tema 3. UnnuBugyansHoe
pa3BUTHE YETIOBEKA
3.OCHOBBI T€HETUKH U 32 Tema 1.0OcHOBBI yueHHs O
CeJIEKIUHU HACJIEJICTBEHHOCTH U
M3MEHUYHUBOCTH
Tema 2.3akOHOMEPHOCTH
M3MEHUYHUBOCTH
Tema 3.OCHOBBI CEJICKIIMHU
pacTeHul, )KUBOTHBIX U
MHUKPOOPTaHU3MOB
4.IlpoucxoxeHue u 24 Tema 1. TIponcxoxieHue 1 HaYaIbHBIE
pa3BUTHE )XKU3HU Ha ATambl Pa3BUTHUS KU3HH HA 3eMIie
3emue. Tema 2. Vicropust pa3BUTHS
OBOJIIOIIMOHHOE




y4eHUe OBOIIOIHOHHBIX UIEH
Tema 3. MuUKpO3BOITIOLIUS U
MaKpO3BOJIIOIHS

S5.IIpoucxoxaeHue 20 Tema 1. AHTpOnIOTECHE3

YeJI0BeKa Tema 2. YenoBeueckue pacsl

6.OCHOBBI PKOJIOTHUHU 20 Tema 1.9komorust — HayKa 0
B3aMMOOTHONICHUSX OPTraHU3MOB
MEXy COOOM U OKpYKAOIIEH Cpemoit
Tema 2. buocdepa — rmodabHas
IKOCHCTEMA
Tema3. buocdepa u yenoBex

7 BUOHUKA 4 3 Tema 1. buonuka xak oHO U3
HaIpaBJICHUH OUOJIOTHH 1
KHOCPHETHUKH

Bcero 148 6

DK3amMeH + 6+1

Koncynbranus

Hroro 168

3. XAPAKTEPUCTHUKA OCHOBHbIX
BU/10B YYEBHOU JAEATEJIBHOCTH
CTYAEHTOB

HaumeHnoBaHue pa3ziena / TeMbl

Buabl yueOHbIX JeiicTBUH

Beeoenue

Koncnexmuposanue, umenue, ycmmoie
U NUCbMEHHble 0meemvl HA BONPOCHI,
yuacmue 8 beceoe Ons:

O3HAKOMJICHUSI C OHOJIOTUYECKUMU
CHUCTEMaMHU Pa3HOTO YPOBHS: KJIETKOM,

OpraHu3MoM, MIOMYJISIITACH,
IKOCUCTEMOM, Orochepoil.
Onpenenenuss poiu  OWONOTUH B
dbopMUpOBaHUH COBPEMEHHOU

€CTECTBEHHO-HAYYHONH KapTHHBI MHUPA
Y IPAKTUYECKON EATEILHOCTH JIIOJICH.
OOyueHus  COOJIIOIEHUIO  TMPABHII
NOBEACHUS B TMPUPOJE, OeperHOMY
OTHOIICHUIO K OMOIOTHYECKUM
oOBbekTaM (pacTeHUsIM U JKUBOTHBIM U
UX COOOIIECTBAM) U UX OXpaHe

Tema 1. Xumuuweckas opeanHuzayus
KJ1emKu

Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOE UmeHuUe,
n0020MOBKA K CeMUuHapy OJisl.
YMEHUSI IPOBOJIUTh CPABHEHUE
XUMUYECKON OpraHu3aluy KUBBIX
U
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HEXXHUBBIX OOBEKTOB.

[Tonmy4yeHust mpeacTaBIeHHs O POJIU
OpraHUYEeCKUX U HEOPTAaHUYECKUX
BELIECTB B KJIETKE

Tema 2.Cmpoenue u (hynkyuu Kiemxku

Koncnexmuposanue, umenue,
KOMMEHMUpPOBAHHoe YmeHnue, yCmuule
U NuUCbMeHHble Omeemvl Ha 80NPOCYHL,
yuacmue 8 becede, paboma ¢
UTLTIOCMPAMUBHBIM MAMEPUATOM OJIA:
U3YUYEHHUS CTPOCHHUS KIETOK dYKAPUOT,
CTPOCHUS U MHOrooOpasus KIETOK
pPacTEeHHI U )KUBOTHBIX.

HaGnronenus kieTok pacTeHui u

JKUBOTHBIX, 1704 OITMCaHUE.
CpaBHEHUSI CTPOCHUSI KJIETOK
PaCTEHHUM U )KUBOTHBIX
Tema 3. Obmen sewecms u Kouncnexmuposanue, umenue,
npespaujerue dHepeul 8 Kiemike KOMMEHMUPOBAHHOE ymenue,

yCmuble U NUCbMEHHble OMEembl Ha
gonpocwl, ywacmue 8 becede,
Nn0020MOBKA K CEMUHAPY OIS
YMEHHUSI CTPOUTH CXEMBI
HEPIreTUICCKOro OOMeHa 1
OnocuHTE3a OCIKa.

[Tonyuenus TIPEICTABIICHUS 0
IIPOCTPAHCTBEHHOH CTPYKType Oerka,
monekyn JJHK u PHK

Tema 4. Kuznenmnwlil yuki Kiemxu

Kouncnekxmupoeanue, umenue,
KOMMEHMUPOBAHHOE YmeHue,
YCmHble U NUCbMEHHble OM8embl Ha
80NpoChHL, yuacmue 8 beceoe,
nO020MOBKA K CeMUHApy 0.
O3HaKOMJICHHS C KJIETOYHOU
TEOPUEN CTPOEHHSI OPraHU3MOB.
YMeHHs caMOCTOSTEIbHO UCKATh
JIOKa3aTeNIbCTBA TOr'0, YTO KJICTKa-
dJIEMEHTapHas JKUBas CUCTEMaA U
OCHOBHAasl CTPYKTYPHO-
byHKIIMOHATBHAS €IMHUIIA BCEX
JKuBBIX OpraHn3mMoB

Temab.Pazmuoocenue opeanusmos

Kouncnexmuposanue, umenue,
KOMMEHMUpOBaHHoe umeHue,
YCMHble U NUCbMEHHble OMEembl Ha
80NpOCHl,

yuacmue 8 beceoe, NLOO20MOBKA K
ceMuHapy OJsl.
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OBnazneHus 3HaHUSIMH O
Pa3MHOXEHUHU KaK O BayKHEUIIEM
CBOMCTBE KUBBIX OPTraHHU3MOB.
VYMeHHUsS caMOCTOSITEIIbHO HAaXOIUTh
OTJIMYUS MUTO3a OT M€eH03a,
OTIPEICIISIS ABOIOIIMOHHYIO POJIb ATUX
BHJIOB JICJICHUS KIIETKH

Tema6. Unousudyanvroe pazsumue
opeanuzma

Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOE YMeHuUe,
YCMHble U NUCbMEHHble OMBembl Ha
80NpOCHL, yuacmue 8 beceoe,
Nn0020MOBKA K CEMUHAPY O
03HAKOMJICHHUS C OCHOBHBIMHU
CTaJMsIMU OHTOT'€HE3a Ha MIPUMEpPE
Pa3BUTHS TTO3BOHOYHBIX KUBOTHBIX.
YMeHus XxapakTepru30BaTh CTaIUN
NOCTA3MOPHUOHAIBHOTO Pa3BUTHS Ha
npuMepe yenoeka. O3HaKOMIIEHHUE C
IPUYUHAMH HAPYIICHUA B Pa3BUTHU
OpPTaHU3MOB.

Pa3BuTHs ymeHus npaBUiIbLHO
dbopMHpOBaTh JOKa3aTEIBHYIO 0a3y
IBOJTIOITMOHHOTO PA3BUTHS
YKUBOTHOTO MUpPa

Tema7. Unousuoyanvroepazsumueueno
8eKa

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOEUMEeHUEe, HOO2OMOBKAC
000WeHUTIUOOKIA008,yuacmuesbeced
e, N0020MOBKA K ceMuHapy OJis.
BEISIBJICHUS 1 OTTMICAHUS TIPU3HAKOB
CXOJICTBA 3apOJIbIIIEH YETTOBEKA U
JIPYTUX ITO3BOHOYHBIX KaK
J0KA3aTeNIbCTBA X ABOJIFOITMOHHOTO
poJICTBA.

[Tomy4yenust mpencTaBieHus O
MOCJICJICTBUSIX BIUSTHUS

AJTKOTOJI5, HUKOTUHA, HAPKOTUYECKHUX
BEIIECTB,3arPSI3SHCHUSICPEIbIHAPA3BU
THEU

PenpoaykTuBHOE 370pOBBE YeIOBEKA

Tema 8.
UBMEHYUBOCIU

3aKOHOM€pHOCWlM

Koncnexmuposanue, umenue,
KOMMEHMUpPOBaHHoe umeHue,
YCmHble U NUCbMEHHble OMBembl Ha
80NpOCHL, yuacmue 8 beceoe,
Nn0020MOBKA K CEMUHAPY O
O03HAKOMJIEHUS C HACJIEACTBEHHOM U
HEHACJICACTBEHHOM H3MEHYNBOCTBIO
51
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ee OMOJIOTMYECKOM POJIBIO B
HBOJIIOLIMU KUBOTO MHPA.
[TonmyyeHus mpeacTaBIEHUS O CBSI3U
TCeHETUKH U MEIUIMHBI.
O3HaKoMJIEHHS C HACJIeICTBEHHBIMU
00JIe3HSIMHU YeTIOBEKa, X MPUYMHAMU
U IpOoUITaKTUKOM.

W3ydenust BIUSHUS aIKOTOIU3MA,
HapKOMaHUU, KypeHus Ha
HACJIEJICTBEHHOCTh Ha
BUJICOMaTEpHare.

AHanuza peHOTUITHYECKOU
U3MEHYUBOCTH.

Tema 9.0cHosvl cenekyuu pacmeHnui,
HCUBOMHBIX U MUKPOOPSAHUIMOB

Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOe YmeHuUe,
Nn0020MOBKA COOOWeHULl U OOKIAO08,
camocmosamenvHas paboma c
UCMOYHUKAMU UHDOpMAYUU , YCIHbLE
U nUCbMeHHblEe 0OMEembl HA 8ONPOCHI,
yuacmue 8 beceoe, yuacmue 6 beceoe,
nO020MOBKA K CEMUHADY ONAL:
TIOJTYYCHHUS TIPEICTABIICHUS O
TEHETUKE KaK O TEOPETUUECKON
OCHOBE CEJIEKII1H.

Pa3BuTus MeranpeIMeTHBIX YMEHHN
B MIPOIIECCE HAXOXK/ICHUS HAa KapTe
IIEHTPOB MHOT000pa3us 1
MIPOUCXOXKICHUS KYJTbTYPHBIX
pacTeHuM U TOMaITHUX KUBOTHBIX,
oTKpbIThIX H.M.BaBuioBsim.
N3yuenus MeToaoB rubpuan3anuu
UCKYCCTBEHHOI'0 0TOOpa.
O3HaKOMJIEHHS] C OCHOBHBIMU
JTOCTH)KCHHUSIMU COBPEMEHHOU
CEJICKIIUU KYJIbTYPHBIX

pacTeHuH, JOMAaITHUX )KUBOTHBIX

Y MUKPOOPTaHN3MOB

Tema  10.  IlpoucxooicOoenue  u
HAYAIbHble dMANbl PA3GUMUS HCUZHU
Ha 3emne

Koncnexmuposarnue, umenue,
KOMMEHMUPOBAHHOE UmeHue,
Nn0020MOBKA COOOWeHULl U OOKIAO08,
camocmosimenvHas paboma c
UCMOYHUKAMU UHDOpMayUul, yyacmue
8 becede, n0020MOBKA K CEMUHAPY
ons:

aHaJIM3a U OIICHKH Pa3JINYHBIX TUIIOTE3
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[IpouncxoxaeHus Ku3HHU.
[Tony4yenust npencraBieHus 00
YCIIO’)KHEHUU )KUBBIX OPraHU3MOB Ha
3emJie B MPOIECCEe IBOJIOIMH.

Tema 11.  Hcmopus
PA38UmMuU 5 360II0YUOHHBIX UOell

Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOE UmeHue,
HO020MOBKA K CeMUHAPY ONAL:
N3ydenus Hacneaus yeaoBeYECTBA
Ha IpUMepe 3HAKOMCTBA C UCTOpUEH
Pa3BUTHS IBOJIIOIIMOHHBIX UJIEH
K.JIunnes, XK. b. Jlamapka Y.
HNapsuna. O1ieHuBaHus poJin
ABOJIIOLIMOHHOTO YYEHHUS B
dbopMHUpPOBAHNN COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI
Mupa.

Pa3BuTus cCiocOOHOCTH SICHO U
TOYHO M3JIaraTh CBOU MBICIH,
JIOTUYECKU 0OOCHOBBIBAThH CBOIO
TOYKY 3pCHHsI, BOCTIPUHUMATD U
aHAJIM3UPOBATh MHEHUS
co0eceTHNKOB, TPU3HABAs

[IpaBo apyroro uenoBeka Ha

WHOE MHEHHE

Tema  12.  Mukpossontoyus
MAKpPO380TIIOYUS

u

Kouncnexmuposanue, umenue, ycmuule
U NUCbMEHHble OMEembl Ha 80NPOCYL,
yuacmue 8 beceoe, NLOO2OMOBKA K
ceMuHapy OJis.

03HAKOMJICHHS C KOHIICTIIIUCH BHU/IA, €€
KPUTEPHUAMU, TIOJI00P TPUMEPOB TOTO,
YTO MONYJISAIHSI-CTPYKTYpHAS €IUHUIIA
BUJI AWl DBOJTIOIIHH.

O3HAKOMIICHHS C IBYKYIITUMUCS
CUJIaMU BOJTIOIINH U €€
JI0Ka3aTeIbCTBAMH.

YCcBOEHHS TOrO, YTO OCHOBHBLIMU
HaIPaBJICHUSIMH HBOJIFOITIOHHOTO
mporpecca siBIsI0TCS OMOJIOTHYeCKIi
mporpecc u OMOJIOTUYECKHI perpecc.
YMeHHs OTCTauBaTh MHCHHE, O
COXpaHEHUHU OMOJIOTMYECKOTO
MHOT000pa3us Kak OCHOBE
yCTOMYMBOCTH OHMOCchephl U
IIPOTPECCUBHOTO €€ Pa3BUTHUS. Y MCHUS
BBISIBJISITH IPUYHMHBI BBIMUPAHUS BUJIOB

Tema 13. Aumponocenes

KOcheKmupoeaHue, ymeHue, Kom-
MOHMUPOBAHHOE YMEHUE, Nno020moeKa
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coobuenull u 00K1a008,
CAMOCMOSIMENbHAS paboma c
UCMOYHUKAMU unghopmayuu

(Oononnumenvuas iumepamypd, 8 mom
yucie UHMepHem-uCmoYHuKl), YCmuole
U NUCbMEHHble OMmeemvl HA BONPOChL,
yuacmue 8 bOecede, NOO20MOBKA K
ceMunapy 0.

aHaJIM3a ¥ OIICHKU Pa3JIMYHBIX TUIIOTE3
0 MPOMCXOKICHUH YETIOBEKA.

PasBurus YMEHUS CTPOUTH
J0Ka3aTeIbHYIO 0azy o
CpPaBHUTEIHHOU XapaKTEPUCTHKE
YeJI0BEeKa M TIPUMATOB, JOKA3bIBas UX
POJICTBO.
BriaBnenns ATAIlOB ABOJIIOLIAU
yeJIoBeKa

Tema 14. Yenoseueckue pacol Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOE umenue,
Nn0020MOBKA COOOUWEHUNl U OOKIAO08,
CamMoCmosimenbHas paboma c
UCTMOYHUKAMU ungpopmayuu

(OononHumenvHas iumepamypd, 8 mom
yucie UHMepHem-ucmoYHUKY), YCMHble
U NUCbMeHHble Omeemvl HA BONPOCHI,
yuacmue 8 bOecede, NOO20MOBKA K
ceMuHapy OJs.

YMEHHS ~ JOKa3blBaTh  PaBEHCTBO
YEJIOBEUECKMX pac Ha OCHOBAaHWHM HMX
POJICTBA M €TMHCTBA MTPOMCXOKICHHUSI.
Pa3BuTHsI TONEPAaHTHOCTH, KPUTHKA
pacusmMa BO BCEX €ro MPOSIBICHUAX

Tema  15.  Oxonoeus—uayka o
83AUMOOMHOUEHUAX Op2aHU3MO8
Mexncoy coboll u oxpydrcarowert cpedou

Koncnexmuposarnue, umenue,
KOMMEHMUPOBAHHOE umenue,
NnO020MOBKA COOOUWEHUNl U OOKIA008,
CAMOCMOSIMEIbHAS paboma c
UCMOYHUKAMU
uHpopmayuu(0onoIHUmMeIbHA
qumepamypa, 8 mom 4ucie uHmepHem-
UCMOYHUKU), YCMHble U NUCbMEHHbLE
omeemsl Ha 80NPOCHI,

yuacmue 8 becede, N0020MOBKA K
ceMuHapy OJisl.

U3YYCHUS DKOJOTHYCCKUX (PaKTOPOB H
WX BIIMSIHUSI HA OPTaHU3MBI.
3HAKOMCTBA C DKOJOTHUYECKUMM
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CHUCTEMaMH, ux BHUJIOBOU u
IIPOCTPAHCTBEHHOW  CTPYKTypaMHu.
YMmenus O0OBSACHSITH MIPUYUHBI

YCTOWYUBOCTH U CMEHBI SKOCHCTEM.
O3HakOMJICHHSI C  MEXBHUJIOBBIMH
B3aMMOOTHOIICHUSMHU B 3KOCHUCTEME:
KOHKYPCHIIUEH, CUMOHO30M,
XHMITHAYECTBOM, TAPA3UTH3MOM.
OnucaHusi aHTPOITOTCHHBIX U3MECHEHUH
B CCTECTBCHHBIX IPHPOJIHBIX
nanamadTax cBoel MECTHOCTH.

Tema 16. buocgpepa — enobanvuas
aKocUcmema

Koncnexmuposanue, umenue,
KOMMEHMUPOBAHHOE umenue,
Nn0020MOBKA COOOUWEHUNl U OOKIAO08,
Camocmosamenbhast paboma c
UCTMOYHUKAMU unghopmayuu

(OononHumenvHas iumepamypd, 8 mom
yucie UHMepHem-uCmo4HuUKY), YCmHole
U NUCbMEHHble Omeemvl Ha BONPOChHL,
yuacmue 8 Oecede, NOO20MOBKA K
ceMuHapy 0.

O3HakOMJIEHHSI €  YYEHUEM
B.1.Bepuanckoro o 6uocdepe

KaK O I100anbHOM SKOCUCTEME.
Hamnuna npencraBieHuss o cxeme
AKOCHUCTEMBI Ha MpuMmepe Ouocdepsl,
KPYTrOBOPOTE BEUIECTB U MPEBPALICHUU
DHepruu B Onocdepe.

Tema 17.buocgepa u uenosex

Koncnexmuposanue,
KOMMEHMUPOBAHHOE
nO020MOBKA K CeMUHApy 0.
Haxoxnenus cBs3u U3MEHEHUS B
oumochepe ¢ MOCISACTBHAMU
NEATEIbHOCTH ~ 4YEJOBEKa B
OKpYXarouien cpeae.

YMeHus onpenensaTb  BO3IACKHCTBHUE
MIPOU3BOJICTBEHHON JESATEILHOCTH Ha
OKPY’KaloIIyIo cpely B 00J1aCTH CBOEH
Oynymieit mpodeccum.

O3HakoMJICHUS c 1J100aTbHBIMU
AKOJOTMYECKUMH  TpoOJeMaMu U
YMEHHUE OMPEAEIATh MMyTH UX PEIICHMUS.
OOyuenust cOOJIIOICHUIO TTPABHI
[ToBenenus B mpupoie, 6epexHOMY
OTHOIIEHUIO K OMOJIOTHIECKUM

umeHue,
uymeHue,
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HX COOOIIIeCTBaM) U UX OXpaHe

Tema 18. buonuxka kax o0no u3 |Ilodcomoeka uHOUBUOYANIbHO20
HanpasieHutl ouonocuu u | npoekma 0.
Kubepnemuxu O3HakoMJICHHS C TPUMEPaAMU

JESITEIIBHOCTH JIFOJICH
MOpGhODYHKITMOHATBHBIX YepPT

IIpHU CO3aHUN COBCPUICHHBIX

4 YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME ITPOI'PAMMBbI

Peanmzanust y4eOHON NUCHUIUIMHBI TpeOyeT HaIuuus y4deOHOro KaOWHeTa.

KaOouner MeanKo-0MOJIOrMYeCKUX TUCIUILIHH

(yueOHas ayiuTopusi, OCHallleHHast 000pYJOBaHUEM, TEXHUYECKUMU CPEICTBAMU
oOyueHus AJi IPOBEJICHUS 3aHATUN BCEX BUJIOB, IPEyCMOTPEHHBIX 00pa30BaTEIbHON
IIPOTPAMMOM, B TOM YHMCJIE TPYNIIOBBIX Y MHANUBHIYaJIbHbBIX KOHCYJIBTALINM, a TAKXKE JUIs
IIPOBEJEHUS TEKYIIETO KOHTPOJI, MPOMEXYTOUYHOW W TOCYAAPCTBEHHOW HTOTrOBOM

aTTEeCTALIH )
5. PEKOMEHIAYEMAS JIUTEPATYPA
OcHoBHas:
1. Tynskosa, O. B. buonorus : yueOnuxk : [16+]/ O. B. Tymnskosa. — U3,

2-¢, ctep. — Mocksa ; bepnun : Jupexkr-Menua, 2019. — 450 c. : wuin.,
cxem., Tabm. — Pexum  goctyma: 1o MOAMHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=576759 (nara
obpamenus: 1.09.2022). — bubmuorp.: c¢. 431. — ISBN 978-5-4499-
0114-9. — DOI 10.23681/576759. — TekcT : 31EKTPOHHBII.

JlonosiHUTEILHAS

1.

I'pomesa, JI. B. buonorus : yaebHoe nmocodue : [16+]/ JI. B. I'pomiera,
B. H. JanunoB ; Hayuy. pen. O. C. KopueeBa ; BopoHexckuii
rOCy/IapCTBEHHBI ~ YHMBEPCUTET HMHKCHEPHBIX TEXHOJOTHUH. —

Boponex : BOpOHEXKCKHMM  TOCYIAapCTBEHHBIM  YHUBEPCUTET
WHXEHEpHBIX TexHoJoruid, 2020. — 121 c. : un., Tabmn., rpad. — Pexxum
JNOCTyTa: 10 ITOJIIUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=612388 (nara
obpamenus: 01.09.2022). — bubauorp. B ku. — ISBN 978-5-00032-482-
0. — TekcT : AIeKTPOHHBIH.

00beKTaM (pacTeHUsIM, >KUBOTHBIMHU

UCIOJB30BAHUS B XO3IHMCTBEHHOU

OopraHu3anunuun paCTCHI/Iﬁ H J)KUBOTHBIX

TCXHUYCCKHUX CUCTCM U YCTpOﬁCTB 110
aHaJIOT'NHu C )KNBBIMH CUCTCMAaMU.
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JIOMOJHEHWSA U UBMEHEHUA K PABOUYEN
INPOI'PAMME

JlononHeHus: 1 U3MEHEHHsI B paboyeil mporpaMmMme Ha / y4. TOX

JlonmoJiHEHUsT W W3MEHEHUsS PAcCMOTPEHbl Ha  3acelaHu  Kadeapbl
nmpoTokon  Ne

OT « » 20 T.

3aB.kadeapoit /




