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Pabouass mporpamma kypca «EcrectBo3Hanue» (11 kimacc) cocTaBieHa B COOTBETCTBHH C
TpeboBanusMu DenepanbHOrO0 TOCYIapCTBEHHOTO 00pPa30BaTENBbHOIO CTaHAApPTa CPEAHEro
obmero obOpa3zoBanusi - npukaz MwunHoOpHayku Poccum ot 17.12. 2010 r. Ne 1898 (pen. ot
29.06. 2017 r. Ne 613 "OO6 yrBepxaeHuu (heaepaabHOro rocyIapcTBEHHOr0 00pa3oBaTeIbHOTO
cTaHgapTta cpenHero oomero oopazopanus'; [Ipukaz MuHucTepcTBa NpocBenieHus: Poccuiickoit
@eneparun ot 28.12.2018 Ne 345 (pen. ot 08.05.2019) «O denepanbHOM nepeyHe yueOHUKOB,
PEKOMEHIYeMBbIX K HCIOJb30BAaHUIO IMPH  peaju3alud HUMEIOUMX TOCYAapCTBEHHYIO
aKKpeIUTaIMi0 00pa3oBaTeNbHBIX MPOrpaMM Ha4dajdbHOrO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmero oOpa3oBaHusi», € Y4ETOM  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHMS
0o0pa3oBaTeNnbHON TPOrpaMMBbl CpeqHEero oOmero oOpa3oBaHHS IO XUMHU W OWOJIOTHH.
Y4eOHO-MEeTOAUYECKUM KOMIUIEKCOM il u3ydeHus ectectBo3Hanus B 10—11 kiaccax Ha
0a30BOM ypoBHE, cO3/laHHBIM aBTOpckuM KosiekTuBoM (C. A. Tutos, U. b. Aradonosa, B. U.
CuBoriasoB)

[Tporpamma paccuntana Ha 68 yacoB oOyueHHs (2 yueOHBIX Yaca B HEJIEHIO).

3HAYMMBIMHM LeJSIMU €CTEeCTBEHHOHAYYHOI0 00pa30BaHus SABJISIIOTCS:

- colpanu3anus o0yJyaroIuxcst Kak BXOKACHUE B MUD KYJIbTYPbl U COLMAJIBHBIX OTHOIIEHU,
o0ecreynBarollee BKIIOUEHHE yJallluXcs B Ty WJIM UHYIO TPYIILY HJIM OOIIHOCTh — HOCHUTEJS €€
HOpM, LIEHHOCTEH, OpHUEHTALMH, OCBaUBAEMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KUBOU M HEXKHUBOMH
IPUPOJIBL;
- IpUOOIIEHNE K TO3HABATEIILHOM KYJIBbTYpe KaK cUCTeMe [T03HaBaTeIbHbIX (HAYUHBIX) LIEHHOCTEH,
HAKOTUICHHBIX OOIIECTBOM B Cpepe eCTECTBEHHBIX HAYK.
ITomMuMO 3TOrO, €CTECTBEHHOHAYYHOE 00pa30BaHUE Ha CTApILICH CTYNEHU MPU3BAHO 00ECTICUNTh:
- OPUEHTALMIO B CUCTEME 3TUYECKUX HOPM U IIEHHOCTEH OTHOCUTENBHO METOJI0B, PE3YJILTATOB U
JOCTUKEHUI COBPEMEHHBIX €CTECTBEHHBIX HAYK;
- pa3BUTHE NTO3HABATEIIBHBIX KAUECTB JINYHOCTH, B TOM YHCJIE I03HABATEIbHBIX HHTEPECOB K
M3YYEHHIO OOIUX €CTEeCTBEHHOHAYYHbIX 3aKOHOMEPHOCTEH M CaMOMY ITPOLIECCY HAYYHOTO
MIO3HAHUS;
- OBJIaJICHHE y4eOHO-TI03HABATEIbHBIMU U IIEHHOCTHO-CMBICIIOBBIMU KOMITIETEHTHOCTSIMU JJIS1
(hopMHpOBaHUs T03HABATEIBHON 1 HPABCTBEHHOW KYJbTYpPbl, HAY4YHOI'O MUPOBO33PEHUS, a TAKKE
OCHOBaMH METOJMKH HAy4YHOI'O HKCIEPUMEHTA U 3JIEMEHTapHBIMH METO/IaMU UCCIIEJOBaHUM B
00J1acTH €CTECTBEHHBIX HAYK;
- (hopmMHpOBaHUE 3KOJOTUYECKOTO CO3HAHUS, [IEHHOCTHOT'O OTHOIICHHUS K KUBOM U HEXKUBOU
IIPUPOJIE U YETIOBEKY.
IleHHOCTHBIC OPHEHTHPBI COACP/KAHUA Kypca eCTeCTBO3HAHUS

JIM4HOCTH B Ipolecce AEeATEIbHOCTH OBJIAZIEBAET CUCTEMON LIEHHOCTEH, SIBIISIFOIIMXCS
3JIEMEHTOM KYJIbTYPbI U COOTHOCSIIUXCS ¢ 0a30BBIMHU 3JIEMEHTAMH KYJIbTYpBI: TO3HABATEIBHOM,
TpyZJa 1 ObITa, KOMMYHUKATUBHOMN, 3TUYECKOM, ICTETUYECKO.

[TockonbKy caMO MOHSTHE LIEHHOCTH MPEeIIoiaraeT HaIMYue [IEHHOCTHOTO OTHOUICHMSI K
MpeIMETY, BKIIIOUAET €IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYyOBEKTUBHOTO (OTHOILLIEHUE
cyObeKTa K 00BEKTY), B KaUeCTBE LIEHHOCTHBIX OPUEHTUPOB €CTECTBEHHOHAYYHOTO0 00pa30BaHus,
KaK B OCHOBHO, TaK U B cTaplllel MIKOJIe BBICTYNAIOT OOBEKTHI, H3y4aeMble B Kypce
€CTECTBO3HAHUS, K KOTOPBIM y 00y4aromuxcst GopMupyercst IEHHOCTHOE OT HOILLICHHE.

[To cyTu, opueHTHPHI NPEACTABISAIOT COOO0M TO, YEro MBI CTpeMHUMCS 10CTHYb. [Ipu 3TOM
BEIYIIYIO POJIb B KYpCE €CTECTBO3HAHMS UIPAIOT I03HABATEIbHBIC IIEHHOCTH, TaK KaK JaHHbBIN
y4eOHBIH peMeT BXOJUT B TPYIIY NPEAMETOB IM03HABATEIBHOTO IIMKJIA, [JIaBHAS 11€71b KOTOPBIX
— H3y4YEHUE NPUPOJIBL.

OcHOBY NO3HaBaTeIbHBIX IEHHOCTEl COCTaBIIAIOT HAYy4YHbIC 3HAHUS, HAYUYHbIE METO/IbI
no3HaHus. [lo3HaBaTenbHbIE IEHHOCTHBIE OPUEHTALMH, (OPMHUpYEMBbIE y 00yUarOIIHUXCs B



nporecce U3y4eHHs eCTeCTBO3HAHUS, MPOSIBIIAIOTCS B IPU3HAHUN IICHHOCTU HAYYHOT'O 3HAHUS, €TO
MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH, IICHHOCTH €CTECTBEHHOHAYYHBIX METOJIOB
UCCIIEIOBAaHMS OOBEKTOB KUBOW M HEXXHMBOM MPUPO/IbI, TOHUMAHUU CIIOKHOCTH H
MPOTUBOPEYMBOCTH CaMOT0 Mpoliecca MO3HAHMS KaK U3BEYHOT0 CTPEMJICHUS K UCTHHE.

Pa3BuTHe nmo3HaBaTeNbHBIX [ICHHOCTHBIX OPUEHTAIUIN COJEPKAaHUS Kypca eCTeCTBO3HAHUS
M03BOJISIET C(HOPMUPOBATH YBAXKUTEIHLHOE OTHOUICHHE K CO3UIATENIbHOM, TBOPUYECKOM
NesITeNIbHOCTH; MIOHUMaHKe He0OXOIMMOCTH BECTH 3JJ0POBBINA 00pa3 )KU3HH, TOTPEOHOCTh
co0JII0JaTh TUTUEHUYECKHE HOPMBI U TIPaBHJIA; CO3HATENbHBINA BBIOOP OyayIei
npodeccuoHanbHOM nesTenbHocTH. Kype ecrecTBo3HaHMS 00/1aAaeT BO3MOKHOCTSAMU /ISt
¢dbopmupoBaHus

KOMMYHHMKATHBHBIX HeHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOLIECC OOLICHHUS,
rpaMOTHasl peyb, a IICHHOCTHbIE OPUEHTAIIMH HaIIPaBJICHbl HA BOCIIUTAHUE CTPEMIICHUS Y
o0yyaromuxcsi FpaMOTHO MOJIb30BATHCS HAYYHOW TEPMHUHOJIOTHEH U CUMBOJIMKON, BECTH JTUAJIOT,
BBICITYIIIMBATh MHEHHUE OIIMOHEHTa, Y4YacTBOBATh B JUCKYCCHUU, OTKPBHITO BhIpAXKaTh U OTCTauBaTh
CBOIO TOYKY 3pEHHUSI.

Kypc ecTrecTBo3HaHMs Takke HampaBiieH Ha GOpMHUpPOBAHUE

HPaBCTBEHHBIX HEHHOCTEH — IIEHHOCTH JKU3HU M IIPUPOJIBI BO BCEX €€ MPOSBICHUSIX, B TOM
YHCcIIe MOHUMaHNe, YHUKAIbHOCTH U HETTOBTOPUMOCTH BCEX MPUPOJHBIX 00BEKTOB, BKIIFOYAS
YeJI0BEKa.
LleHHOCTHBIE OpUEHTHPBI, POPMUPYEMBIE B KypCE €CTECTBO3HAHUS

B cepe ICTeTHYeCKUX LEeHHOCTel, Ipe/InoaraloT BOCIUTaHHE Y 00y4arouXcs
CHOCOOHOCTH K BOCTIPUSITHIO M PE0oOpa30BaHHIO MPUPOIBI [0 3aKOHAM KPaCOThI, TApPMOHUY;
ACTETUYECKOr0 OTHOIIEHUS K 00bEKTaM KUBOM U HEKUBOU PUPOIBI.

Pe3yabTaThbl 0CBOCHHMS Kypca eCTeCTBO3HAHUSA

JesiTenbHOCTH OOpa30BaTENBHON OpraHU3aIliy 001Iero 00pa3oBaHus B 00y4eHU N
€CTECTBO3HAHUS B cpe/iHeH (TOTHOM) IIKOJIe JOJIKHA ObITh HallpaBJIeHa Ha IOCTH)KEHUE
00y4aroLMMUCS CIEAYIOINX
JIMYHOCTHBIX Pe3yJIbTATOB:
- peanu3aly STUYECKUX YCTAHOBOK 110 OTHOIIEHHUIO K HAYYHBIM OTKPBITUSM, UCCIICOBAHUAM U UX
pe3yibTaram;
- IPU3HAHUS BBICOKOW IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX, 310POBbs CBOETO U APYTHX
JIO/IeH, pealln3alui YCTaHOBOK 3/I0pPOBOT0 00pasa KHU3HHU;
- ¢(hOpMUPOBAHHOCTH TIO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyY€HHE HOBOTO 3HAHUS B
00JIaCTH €CTEeCTBO3HAHMS B CBSI3U C OyaymIel MpohecCHOHATEHON AEATEIBHOCTHIO WA OBITOBBIMA
poOJIeMaMu, CBSI3aHHBIMH C COXPaHEHUEM COOCTBEHHOTO 37I0POBbSI, OKPYKAIOIIEH Cpelbl U
HKOJIOTHYECKOH O€30MMacHOCTH.
MeTtanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHHUS BBITYCKHUKAMM CTapIIei IKOJIbI POrpaMMbl IO
€CTECTBO3HAHUIO SBIISIFOTCS:
- OBJIaJICHUE COCTABIISIOLIMMHU UCCIIEI0BATEIBCKON U MMPOEKTHON AEATENbHOCTH, BKIIIOYAsT YMEHUS
BUJIETh IPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bI, JaBaTh ONPEAEICHUS OHATHIA,
KJaccu(uuupoBaTh, HaOMI01aTh, TPOBOAUTH IKCIIE
PUMEHTHI, JIeJaTh BBIBOBI M 3aKIIIOYCHHS, CTPYKTYPUPOBATh MaTepHall, TeHEpUPOBATh, OOBSICHSTS,
JOKa3bIBaTh, 3aIIUINATh CBOH UACH U ONPEACIISATh CPEICTBA, HEOOXOIUMBIE JIJISl UX peaTu3allii;
- YMEHHE paboTaTh ¢ pa3HBIMH UCTOYHUKAMHU OMOJIOTHYECKOU, XUMHUYECKON U (PU3HUIECKOM
nH(pOpMaIUU: HAXOAUTh OUOJIOTHIYECKYIO, XUHMHUYECKYIO U (PU3UYECKYI0 HH(OPMAITUIO B
Pa3IMYHBIX UCTOYHUKAX (TEKCTe yuyeOHUKa, HAyYHO-TIOMYJIIPHOM JINTEpaType,



CIELUAIM3UPOBAHHBIX CJIOBAPSIX M CIIPABOYHUKAX ), AHATM3UPOBATh U OLEHUBATH HHPOPMALIHIO,
npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHOU (OPMBI B IPYTYIO;

- YMEHHE CAaMOCTOSITEIILHO HAXOIUTh HOBBIE JIJIs e0s €CTECTBEHHOHAYYHBIC 3HAHMS, UCTIONIb3YS
IUIS TOTO JOCTYIHbIE UICTOYHUKU MH(POPMAIUH, UHTEPIPETUPOBATH €CTECTBEHHOHAYYHYIO
nH(OPMAILIHIO, TOJYYEHHYIO U3 IPYTUX UCTOUYHUKOB, OLIEHUBAThH €€ HAYYHYIO JOCTOBEPHOCTH;

- CIIOCOOHOCTD BHIOUPATH 1IETIEBBIE U CMBICTIOBbIE YCTAHOBKU B CBOMX JACMCTBUSIX U MOCTYIKAX IO
OTHOIICHHUIO K KUBOH M HEXUBOU MPHUPOJIE, 3I0POBBI0 CBOEMY U OKPYKAIOIINX;

- pa3BUTHE KOMMYHHKATHUBHOI KOMIETEHTHOCTH IIPH MOMOIIU CPEICTB YCTHON M MMCHMEHHOM
KOMMYHHKAIIMH, YBAKCHUE UHON TOUKH 3pEHHSI TPU 0OCYXKIEHUH PE3yIbTATOB BBHIIIOTHEHHOM
paboThl, yMEHHUE aIeKBaTHO UCIIOJIb30BaTh PEUEBbIC CPEACTBA ISl IUCKYCCHU U apTyMEHTAIH
CBOEH MO3ULIMH, YMEHUE CPABHUBAThH Pa3HbIE TOUKU 3PEHUS, APTYMEHTUPOBATH CBOIO TOUKY 3pPEHUS,
OTCTauBaTh CBOIO MO3UIIHIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOEHUS BBITYCKHUKAMU CTapUICH IIKOJBI IPOTpaMMBbI MO
€CTECTBO3HAHHUIO Ha 0a30BOM YPOBHE SIBIISIFOTCSI:

1. B mo3HnaBarenbHOMN (MHTEIUIEKTYaIbHON) cepe:

- XapaKTepUCTHKA COJEPKaHUsI €CTECTBEHHOHAYYHBIX TEOPHid (TEOPHUS OTHOCUTEIHHOCTH,
KBAaHTOBAst MEXaHUKa, TEOPUS XUMHUECKOTO CTPOCHHUS, KIIE€TOUHAs TEOPHS, SBOIIOIIUOHHAS TEOPHUS
Y. NapsuHna u napyrue); yaenus B. U. Bepaanckoro o 6uocdepe; 3akonos I'. Mennens u 1.
HrproToHa, 3aKOHOMEPHOCTE HM3MEHYMBOCTH; MOHITHS KOPITYCKYIISIPHO-BOJTHOBOTO JTyaH3Ma
00BEKTOB, ATOMAPHOT0 ¥ Cy0ATOMApHOTO CTPOCHHS MOJIEKYJI, BKJIaJ[a BBIIAIOUINXCS YICHBIX B
pa3BUTHE ECTECTBEHHBIX HAYK;

- BBIJICJICHUE CYIIECTBEHHBIX (PU3UKO-XUMUYECKUX (CyOaTOMapHbBIN, aTOMapHbIN, MOJIEKYISIPHBIN)
1 Onosornueckux (KIeTouHbIi, OpraHHO-TKaHEBOM, OpraHu3MEHHbIH, MOMyIAIIMOHHO-BUI0BOH,
OMOTeoIeHOTUYECKUH, OMOC(EPHBIiT) YpOBHEH CTPOCHUS BEUIECTBA,

- 00BSICHEHHE POJI €CTECTBO3HAHUS B (POPMUPOBAHUH HAYYHOTO MHPOBO33PEHHUS; BKJIaTa
OMOJIOTMYECKHX, PU3NUECKUX U XUMUYECKUX TEOpUil B (POPMHUPOBAHUE COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTHHBI MHPA; OTPUIATEIHHOTO BIUSHUS PaJdallii, XUMUYECKHAX BEIIECTB,
AJIKOTOJISI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA YEJIOBEKA; BIMSIHUS MyTareHOB Ha OPTraHU3M
YeJI0BEKa, IKOJOTMUECKUX (PaKTOPOB (Kak OMOTHMUYECKUX, TaK U aOMOTUYECKHUX ) HA OPraHU3MBbI;
OCHOBHBIX 3TarnoB (opmupoBanus Beenennoit, ConHeuHoil cucteMsl, IIaHeTsl 3eMils, IPUYUH
HBOJIIOLIUH, U3MEHIEMOCTH BUOB, HACIEICTBEHHBIX 3a00JI€BaHuUi, MyTaIli{, yCTOWYMBOCTH U
CMEHBI 9KOCHCTEM;

- IPUBEJICHHUE JOKA3aTEIbCTB (apTryMEHTAINS) €IMHCTBA KUBOK M HEXKUBOH MTPUPOJIBI, POJICTBA
KMBBIX OPTaHU3MOB; B3aMMOCBSI3€l OPTaHU3MOB U OKPYXKAOIIIEH CpeJibl;

- IPUMEHEHHNE METOI0B €CTECTBEHHBIX HayK (Ha0It0IeHIE, YIKCTIEPUMEHT, H3MEPEHUE) IS
MIPOBE/ICHUS HCCIIEIOBAHNIN M OOBSICHEHHUS TIOJTYICHHBIX PE3yIbTAaTOB;

- YMEHUE MOJIb30BaThCS €CTECTBEHHOHAYYHON TEPMUHOIOTUEN U CUMBOJIMKOM;

- peleHHe IIEMEHTAPHbBIX OMOJIOTHYECKUX, (PU3NIECKUX M XMMUYECKHX 3a/1a4.

2. B 1IeHHOCTHO-OpUEHTAIMOHHOM cepe:

- QaHAJIU3 U OLIEHKA pa3IMYHbIX THI0Te3 popMUpoBaHus U cTpoeHus Beenennoit, ConHeuHoi
CHCTEMBI, 3eMJIH, CYIIIHOCTH >KU3HHU, IPOUCXOKJICHHS KU3HU U YEJIOBEKA, TI100aTbHBIX (PU3UKO-
XUMHAYECKHX M OMOJIOTMYECKHX TPOIIECCOB, IKOJIOTHUECKUX POOIIEM U TyTeH UX PEIICHHS,
MOCJIEAICTBUI COOCTBEHHOIN JEATEIILHOCTH B OKpYXarouleil cpesie; Ouonorndeckoi, Gpu3nueckoi u
XUMHUYECKON MHPOpPMAIIH, ITOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB;

-OLIEHKA ATUYECKHX aClIeKTOB HEKOTOPBIX UCCIIEJOBAHUM B 00J1aCTH OMOTEXHOJIOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIIO0TBOPEHHE, HAMIPABICHHOE H3MEHEHUE TeHOMa, aTOMHAas



SHEPreTHKA) U ONPEEIIEHNE BO3MOKHBIX MOJIOKUTENIBHBIX U OTPULIATENBHBIX TIOCIEACTBUN OT UX
MIPUMEHEHUS;
- aHAJIM3 U OLICHKA MOCIIEACTBUH JJIs1 OKPYKAIOIIEH cpe/ibl OBITOBOM U POU3BOICTBEHHOM
NEeATEIbHOCTH YEJIOBEKA.
3. B cdepe TpynoBoii aesTENBHOCTH:
-OBJIaJICHUE YMEHUSIMU U HaBbIKaMU IIOCTAHOBKHU €CTECTBEHHOHAYYHBIX 3KCIIEPUMEHTOB U
OOBSICHEHHS UX PE3Y/IbTATOB.
4. B chepe puznueckoil nesTeINbHOCTH:
- 000CHOBaHME U COOIIOZCHNE Mep MPO(PUIAKTHKH BUPYCHBIX 3a00JI€BaHMIA, BPEIHBIX TPUBHIUEK
(KypeHue, aJKoroin3M, HApKOMaHMsl ); IPaBUJI IOBEACHUS B IPUPOAHOM CPEJE, MEPHI 3aLIUTHI OT
panuanyu, IpaBuiIa B3auMOJICHCTBUS C OBITOBOM XUMHUEH, IEPCOHAIBHBIE ACWCTBUS 110 OXpaHe
OKpY’Karolllen cpepl;
- cOOrOZICHUE TIPABUIJI TEXHUKHM O0€30IMaCHOCTH MPH paboTe B KaOMHETe eCTECTBO3HAHMS ((PU3UKH,
XUMHH, OHOJIOTHH);
- OKa3aHue MepBOM NOMOILIY IIPU OTPABJICHUSAX, 0KOrax U IPYTrux TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH, HIEKTPUYECKUM TOKOM U JIaOOpaTOPHBIM 000pyI0BaHUEM.
Coaep:xanue kypca «EcrecTBo3HaHuEe»

11 kaace (102 4, 3 4 B Hexe 10, U3 HUX 1 4 — pe3epBHOE BpeMsl)
Pazgen 1. Ilopsinok u camoopranu3amnus B npupoze (20 u)
[Topsanox u OecropsIOK B CTPOCHUHU BEUIECTB. ATperaTHble COCTOsIHUS. TBepable Tena. KuakocT.
I'azpl. [lna3ma. Temnora u Temneparypa. [linaBienue, ncrapenne, kunenue. TenuoTa IaBIeHus.
Tennora mapoobpazoBaHusi.
Wneanwubiii ras. 3akoHsl uaeanbHoro rasa: boitns—Mapuotra, ['eit-JIroccaka, [llapns. JlaBnenue.
@nykryauuu. M3orepmudeckoe cxxatue. M3obapudeckoe pacmupenue. Mzobapuueckoe cxaTue.
3aKOH COCTOSIHUS UAEATBHOTO ra3a.
Oueprus 1 padora. Boja kak HCTOYHMK SHEpruU. Betep kak HCTOUHUK SHEPTUU. DHEPrus,
3araceHHasi B OpraHMYeCcKUX BEIeCcTBaX. DHEPIrusi CBOOOHAsS U CBsI3aHHAs.
Temnora u padota. [Tpunnun paboTsl TEIOBBIX MalIuH. McTopus co3aaHus TEPMOIUHAMUKH.
3axonbl TepMmoanHaMuku. KII/]. Beunble nBuraTenu nepBoro u BTOPOro poja. SHTPOIUSL.
Tennoas cmepth Beenennoit. Ctatuctuueckas
¢uzuka. DuTponus u BepoaTHocTh. NH(popmanusa. MHpopmanus, BEpoSTHOCTh U SHTPOIIHS.
CBoiicTBa MH(pOpPMALIMKU U JBOWYHAS cUcTeMa cuucieHus . LleHHOCTh U N30BITOYHOCTD
nH(pOpMaLINH.
Camoopranusyromuecs cucreMsl. Sueliku benapa. J{uccunatuBHblie CTpyKTyphl. JIaszepbl kak
HEpaBHOBECHBIE caMOOpraHu3yromuecs cucreMsl. [Ipuniun padotsl naszepa. [Ipumenenue gazepos.
Cunepreruka — Hayka o camoopranusaunuu. [lapa-
MeTp nopsaaka. O6acTu NpuMeHeHUsl CUHepreTUku. Touka 6udypkanuu.
Jlemoncmpauusn cxem, mabnuy, ppacmenmos suoeopuiomos, pomozpaguii u My1bmumMeOUtiHbLx
00beKmMo8, ULNIOCMPUPYIOWUX OCHOBHOU MAMEPUAT U NOHAMUSL MEeMbL.
Mynbmumeouiinvle 00veKmol: ATperaTHOE COCTOSIHHUE BEIIeCTBa (MHTEPAKTUB); ATperaTHbie
cocTostHUS BemecTBa (aHuManus); TasHue npaa (anumanus); Kpucrannmzanus (aHumanust); 3aKoH
boitns—Mapuotra (Buzaeo); 3akon ['eii—Jltoccaka (Buaeo); 3akon [lapns Bugeo AnnadaTHbiid
nporiecc (BHIE0);
Huddy3us B razax (anumanus); Jlegopmarius TOHKONH METAIUTMYECKONH KaHUCTPHI (aHUMAITs );
dusznyeckas Npupoja aBieHus raza (aHuManus); Y paBHEHHE COCTOSTHUS UI€aIbHOTrO ra3a
(anumanus); Haceimennsiit nap (anumanus); Kunenue sxunkoct (anumarus); [lonydenne
COKIDKEHHBIX Ta30B (aHuManus); Pabora nBurarens BHyTpeHHero cropanus (anumanus); Luki
Kapno (anumarus); Pabota Xono1uibHON MaIvHbI (AaHUMAITHS),
[TnaBnenue, ucnapenue, kunenue (Texcr) (html); Bayrpenuss sueprus (texct) (html); Bropoe
Havano tepmoguHamuku (Tekct) (html); [TepBoe Hauano Tepmonunamuk (Tekcer) (html);
Anunabatasii mporecc (Texct) (html); Pabora raza B repmoauHamuke (Tekct) (html); 3akon boiins-



Mapuorra (Tekct) (html); 3akon I'eit-JIroccaka (Texcr) (html); 3akon Iapmns (texct) (html);
Hasnenue uneansHoro rasa (tekct) (html); JIBuratens BHyTpenHero cropanus (Texct) (html);
N3mepenne remneparyps (Teker) (html); KIT[ reroBoit mammns (Tekcr) (html); JIazepsr.
Boinyxnennoe uznyuenue (anumaiius); Coznanue BbIHYKICHHOTO U3yYeHUs (aHUMAalLIUs ),
YCTpoiCTBO U IPUHITUIT ACHCTBUS Ja3epa (aHUMaIus).

Jlabopamopnvie u npakmuueckue padbomul. IIpoekmnasn u uccinedogamenbckan 0esmenbHOCHb.
HccnenoBanne n3MeHEHUH KPUCTAILTMYECKUX U aMOP(HBIX BEIIECTB IIPU HAIPEBaHUU.
HccnenoBanue BO3MOXHOCTU BpallleHUs IUIACTUHKHU IO/ AEMCTBUEM TEILUIOrO BO3yXa OT OJHOU U
JIBYX TOPEJIOK.

OmnbIT, IeMOHCTpHUpYIOLUI 0Opa3zoBaHue siueek benapa.*

OnbIT, IEMOHCTPUPYIOLIUN KOHKYPEHIUIO Pa3HBIX MMapaMETPOB MOPSAKA.

[TonroToBka cooOIeHNUS WK TIPe3eHTaMU Ha TeMy «VICroap30BaHue J1a3epOBy.

Paznen 2. CTpoeHue u 1esiTeJIbHOCTD KUBBIX cHcTeM . MoJsieKyJIbl M KJIeTKH (13 u)
Kuzns, cBoiicTBa xu3HH. [luTanue: rereporpodHbie 1 aBTOTpO]HBIE OpraHu3Mbl. JlpIxaHue:
BHEIIIHee U KIIeTouHoe JbixaHue. Boigenenue. Pasmuoxxenue. HacinencTBeHHOCTh U M3BMEHYUBOCTb.
Pocr u passutue. [logBumxHOCTh. PazapaxuMocTs.

Krnerka — snemenTapHas equnauna xu3Hu. OTKpBITHE U U3y4YeHue KieTku. Kierounas teopusi.
Muoroo0pasue kieTok. OTHOKJIETOYHBIE 1 MHOTOKJIETOUYHBIE OPTaHU3Mbl. XHMUYECKHA COCTaB
KJIETKU: HEOPTraHMYECKHE U OPraHWYeCKUE BeIleCcTBa. JyKapuoTHieckue kieTku. [lnasmarnueckas
MeMOpaHa: CTpOeHHe,

bysakun. Aapo: 060104Ka, SAPBIIIKO, XPOMAaTHH. XPOMOCOMBI. [ aruIOuAHbBIN U TUTUIOUIHBIN
Habopbl xpomocoM. [luromnazma.

Opranousl: MeMOpaHHbIe 1 HeMeMOpaHnHble. [IpokapuoTnueckue kinetku. CTpoeHue,
MHOTOO0Opa3ue. bakrepun: adpoOsl HaHA3POOKI, cCAaPO(UTHI U TAPA3UTHI, A30T(HUKCUPYIOIIHE.
Bupycel. Bupycnsie 3a6oneBanusi. BUY.

OHepreTudeckuil oOMeH. Jrtaribl 3HepreTuueckoro oomena. Ilnacruyeckuit oomeH. @oToCUHTES:
CBETOBas U TeMHOBas (a3bl. XeMocuHTe3. | eHeTnuyeckuii koa. buocunTes Genka: TpaHCKpUILuS,
TpaHCIALUS.

Jlenenue kiaeTku. Murtos, ¢as3sl Mmurosa. PasmHo)xeHne oprann3moB. becrionoe pasMHoxeHue:
JieNieHue, cnopooOpa3zoBaHue, BereTaTUBHOE pasMHokeHue. [lonoBoe pazMHOKeHHE: 00pa3oBaHuE
MOJIOBBIE KIIETOK. Melio3, da3bl Meiio3a.

Hemoncmpayus cxem, mabauy, mooeneu, hpazmenmos sudeohuibmos, pomozpaguii u
MYTbMUMEOUUHBIX 00BEKMO8, UWITIOCMPUPYIOUWUX OCHOBHOU MAmMepual U NOHAMuUs membl.
Monenu KJIeTKH; MUKpOIpenapaTbl MUTO3a B KJIETKaX KOpPELIKa JIyKa; MOJIeIH-aNIlIuKall1y,
WUTIOCTPUPYIOLIHE JEIEHHUE KIIETOK.

Mynomumeouiinvie 06vekmur: OnipeieneHus )Ku3HU (MHTepakTuB); CBONWCTBA )KUBOTO
(anumanus); CBoiicTBa )KMBOTO (MHTEPAKTHB); DTaIbl CO3JaHHsI KIIETOYHOM TeoprH (aHUMAaIus);
OCHOBOITOJIO)KHUKH KJIETOUHOUN TeOpUU (MHTEPAKTUB);

OcHOBHbBIE TOJIOKEHUS KIETOYHOU Teopuu (craia-moy); Knerounas teopus (marepaktus); Tect
«Ucropus nzyuenus kierku. Knerounas reopusi» (TectoBoe 3aganue); Opranuyeckue u
HEOpraHMYecKue BelecTBa KIeTKH (WIIocTpalys); Boga — HeoThemiiemas yacTh KIETOK U
opraHusma (Crnaia-moy); AKTUBH3AIUS JeATEILHOCTH yyamuxcs. Boga B opranuzme
(uHTepakTUB); 3HaYeHHE BOABI (crnaiia-moy); MuHnepaibHbie conu (WutocTpanus); Opranndeckue
BEIIECTBA KJIETKU (MIJUTIOCTpaLus);

OyHKIMH YTIeBOIOB. DHepreTruueckast pyHKuus (aHUMAIMs);

@Oynkiun yriaeroaoB. CTpykTypHas GyHKIMA (craia-moy);

OyHKIMM yriaeBo1oB. 3anacatomias pyHkuus (anumanus); benku (mmoctpanus); HykinenHoBble
KHUCJIOTHI (CcHaia-1oy); DykapuoTuueckas kieTka (nutocTtpaius); CTpoeHne KIeTOUHOM
MeMOpaHBbl (cnai-1moy); OyHKIMN KJIeTOYHOI MeMOpaHbl (aHuManus); TpaHCHOPT BeIlecTB uepes
MeMOpaHy KJIeTKH (aHuMaIus); Tursl opraHou10B (Crnaia-moy); OpraHouabl KJISTKU (aHUMaIus);
CocTaBsonue KIETOK 3YKapruoT (MHTEpaKTHB); S mpo KieTku (mintocTparius); Tumnbsl OakTepuii u
uX 3Ha4YeHue (cnaiamoy); CTpoeHue NpoKapruoTHIECKON KIeTKH (aHuManus); [le-



JeHre OakTepuanbHOM KiIeTKH (aHuMarus); CropooOpa3zoBanue DTarmbl CHHTE3a Oenka (aHuMaIus ),
Tpanckpunuus (aHUMaLus );

I'enernueckuit koa (anumanus); [lepeHOoC aMMHOKHUCTIOT K MECTY CHHTE3a Oelka (MILTIOCTPaLus);
Tpancnsus (anumanus); AKTUBHOE 3aanue. [Ipumep cunresa Oenka (cnaiia-moy); Cunres Oenka
(uaTepakTuB); Bupyce (cnaiia-moy); Ctpoenue Bupyca (crnaia-moy); bakrepuodar (anHumarus);
JKM3HEHHBIN TUKI

BUY (anumanus); )Kusnennsiil muki 6akreprodara (maTepaktuB); Tect «Heknerounas ¢popma
XU3HU. Bupyce» (TectoBoe 3aganue); OOMeH BelecTs (cnaia-moy); Mcrounuku sneprun
(wumroctpanus); AneHo3uHTpudochopHas KuciaoTa (Caana-moy);

Dransl SHEPreTHIECKOro oOMeHa (claia-moy); DHepreTuueckuii 00OMeH y aHa’poOoB
(wumtoctpanus); Kimaccudukammsi opraHu3MoB 110 TUIY TUTaHus (WIUTFOCTparus); ['ereporpodbl
(cmaiiamoy); ABrorpodsl (cnaiia-moy); PoTocuHTe3 (WILTIOCTPALINS);

da3bl hoTocuHTE3a (Clana-1oy); ®a3bl poTocuHTE3a (MHTEPAKTUB); POCT OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX OpPraHU3MOB (claia-1moy); 2Ku3HeHHbIN UK KIeTKH (crnaia-moy); Cxema
MuTO3a (Wutoctpanus); Penymnukanus (wumoctpanus); MuTto3 (aHuMmaius); 3HaueHre MUTO3a
(wumroctpanus); Pa3el MU

T03a (MHTEepaKkTuB); becnonoe u monoBoe pazMHokeHue (aHuManus); OcoOeHHOCTH OJIOBOTO
pa3MHOKEHUs (CIaia-110y);

[IpenmyriecTBa ¥ HEAOCTATKU MOJIOBOTO U OECIIONOr0 pa3sMHOXKEHUS (caia-moy); Tumsl u
CToco0BI pa3MHOKEHUS (MHTEpakTHB); Meiio3 (cnaiin-moy); Meiio3 (naTepakTB); Cxema Meio3a
(cnmaiia-moy); 'ametorenes (cnaitn-moy); Ctaauu ramerorenesa (anumanus); ['ameTsr
(wmroctpanus); @a3sl Melo3a (MHTepakTuB); CpaBHEHHE MEH03a U MUTO3a (MHTEPAKTUB).
Jlabopamopnusie u npakmuyeckue pavomol. IIpoekmnan u ucciedosamenbckasn 0esasmenabHOCHb.
Hccnenosanue npouecca canpoputHOro nutanus. MceciaenoBanue noJBUKHOCTH Y paCTEHUH.
PaccmaTpuBaHue KJIE€TOK pacTeHH, )KUBOTHBIX MO MUKPOCKOTIOM. CpaBHEHHE CTPOCHUS KIETOK
pacTeHuil 1 )KUBOTHBIX. [I0roTOBKA COOOLIEHHS WM IPE3EHTALMN Ha OJHY U3 TEM:

«Bupycsl: uctopust oTKpbITHsI», «H(bEKIMOHHbBIe 3a00JI€BaHUS: TYTH 3apaXKEHUS U MEPHI
NpOQUITAKTUKIY.

Coznanue noptdonro no teme «Posib BUPYCOB B )KU3HU OPTraHU3MOB M SBOJIIOIHMH OPTaHUYECKOTO
MUpa Ha 3emJie».

[ToarotroBka cooOIIeHNS UITH MPE3EHTAIIMN HAa TeMy «bakTepru-XeMOCHHTETUKH U UX POJIb B
KpyroBOpOTE BELIECTB B MPUPOJIEN.

Paznen 3. CTpoeHue u aesTeJIbHOCTD KMBBIX cucTeM . Opranusmsl (15 1)

Cucrema xuBoi ipupojiel. Cucremaruka. Paboter Kapria Jlunnes.

HapctBo ['pubsl. ['prlbl: 0cOOEHHOCTH CTPOEHUS, paCIPOCTPaHEHUE U 3HAUCHUE.

Cucremaruka v KU3HEEATETbHOCTh pacTeHnil. OCOOEHHOCTH CTPOSHUS, PACTIPOCTPAHEHHE U
3Hauenue. Bogopocnu. Otnen Moxosuansie. Beicine cioposbie pactenus. Otaen ['onoceMeHHBIE.
Otnen [TokpbITOCEMEHHBIE.

CuctemaTika 1 0COOEHHOCTH CTPOEHHsI OECII03BOHOYHBIX KUBOTHBIX. [IpocTeitmue. ['yOku n
kuieyHonosioctHele. [Inmockne yepsu. Kpyruisie uepsu. Konpuareie uepsu. MOJUTIOCKH.
Unenuctonorue. CucrteMaTrka ¥ 0COOEHHOCTH CTPOCHHS MTO3BOHOYHBIX KUBOTHBIX. KpyriopoTsie.
Xpsesblie poiObl. KocTHbie ppiObl. 3eMHOBOAHBIE. [IpecMbikaromuecs. [ITuisl. Miekonuratomiue.
Pazmuoxenue u pazsutue y pactenuid. [lomoBoe pasmuoxenue. UepenoBanue MOKOJICHUM.
OnnonorBopenue. Cemsl.

PasmMHOxeHME U pa3BUTHE Y KUBOTHBIX. OIIIOTOTBOPEHHE.

Onrorenes: sMOpHOHATIBHBIN EPHO, TOCTIMOPHOHATLHBIN epuoa. [Ipsamoe u Henpsimoe
pa3BUTHE.

OcHOBHbBIE 3aKOHBI HAaCIeACTBEeHHOCTHU. [ nOpuonoruueckuit meron I'. Menaens. Monorubpuanoe
ckpemmBanue. [lepBreiit 3akoH Menaens. Bropoii 3akon Menaens. [{luronorndyeckre 0OCHOBBI
MOHOTHOPUAHOTO CKpemuBanus. JluruopuaHoe ckpemuBanue. Tpetuit 3akoH Menens.
XpomocoMHas Teopus HaciencTBeHHocTH. Pabora T. X. Moprana. Hapyimenue cuerieHus.
ITonoBbIE XPOMOCOMBL.



N3menunBOCTh: MOIM(pUKAIMOHHAs (HEHACTEACTBEHHAs ), TCHOTUTINYECKAsl (HACIeACTBEHHAS) —
KOMOWHATHBHASA U MyTallUOHHAsA. MyTareHHble (DaKTOPHI.

Hemoncmpauyus cxem, mabauy, hpacmenmos sudeohuibmos, pomozpaduii u My1bmumMeOutiHbIx
00beKmMo8, ULIIOCMPUPYIOUUX OCHOBHOU MAMEPUAT U NOHAMUSL MEMb.

Mynemumeouiinvie 06vexkmol: UTo Takoe cuctemMaTuka (ciaia-moy); CucremaTudeckue
KaTeropuu (MHTEPAKTUB);

ApPHUCTOTEIIb U €r0 YYCHHE O )KUBOTHOM MHpe (cnaiia-moy); Jlunnen Kapn (cnaia-moy); 3aciayru
K. JIunnes (cnaitn-moy); Hemocrarku nckyccrBenHo ucremaruku Jlunues (cnaia-moy); Llapcto
['pulsI (cnaiia-moy); Ctpoenue rpudoB (cnaia-moy); Pons rpuboB B IpUpoOe U )KU3HU YeTTOBEKA
(cmaiin-moy); MHorooOpa3sue IIISmOYHBIX TPUOOB (crnaiia-moy); I'pruObl cheJOOHBIC U SAOBUTHIC
(cnaiin-moy); 'puObI-niapa3uThl, BeI3bIBAIONIKE 32a001€BaHUS KYJIbTYPHBIX pacTeHUHN (CIaia-1110y);
OO6mmue cBeieHus 0 BOJOPOCIsX (cnaita-moy); Oraen 3eneHbie BOAOPOCH (ciaia-moy); Oraen
Kpacusie Bogopocnu, uinu barpsaku (cnaitn-moy); bypsie Bogopocnu (cnaia-moy); Obmue
CBEIIEHUS 0 MOXOBUAHBIX (craia-moy); Ciopodpur u rametoput y mxa (wnmoctparnms); Cems
[[BETKOBBIX pacTeHu# (crnaiia-moy);

MHoroo0pasue BUI0B U paclpocTpaHeHHe Ha 3eMile TUIayHOBUIHBIX (Cnaia-moy); MHorooOpasue
BUJIOB U pacnpocTpaHeHHe Ha 3emile XBOUIEBUAHBIX (CIaii1-110y); MHOrooOpasue BUIOB 1
pacmpocTpaHeHre Ha 3emiie MarnopoTHUKOB (claia-moy); Knaccudukanus romoceMeHHbIX
pactenuii (cnaia-moy); PazHooOpa3ue XBOIMHBIX pacTeHH (ciaia-moy); Ponb romoceMeHHbIX B
npupoe (WumocTpanys); Xo3sHCTBEHHOE 3HaUYCHHE FOJIOCEMEHHBIX PacTeHUH (MJUTFOCTpaLus);
Krnaccudukanus nokpbITOCEMEHHBIX pacTeHul (MUTIoCcTpanus); Pa3BuTue 5keHCKOT0 U MY»KCKOTO
ramerodura (aHuManus); J[BoiftHOE OTI0OIOTBOpPEHUE

y LIBETKOBBIX pacTeHuii (aHuMalus); Baxkneime ceMeiicTBa Kjiacca OIHOAOIBHBIX (CHaiI-1I0Y);
XapakTepHble 0COOEHHOCTH Kjlacca OJJHOAO0IbHBIX (ciaia-1moy); OCHOBHBIE CEMENCTBA Kilacca
JIBynonbHbIe (cnaiia-moy); Obimas xapakTepucTrka kiacca. JByaoiapHbie (cnaia-1moy);
XapakTepHble MPU3HaKK Kiacca. JByonbHbIe (WutrocTpanys); JKUBOTHBIE OTHOKIETOYHBIC U
MHOTOKJIETOYHbIE (aHUMaIus ); MHOrooOpasue BUJI0B U OCHOBHBIE CPE/Ibl )KU3HU OJTHOKJIETOYHBIX
(cnaiin-moy); Ob6mas xapaktepuctuka tumna ['yoku, mpoucxoxaeHue (cnaia-moy); MaorooOpasue
BUJIOB U cpesia OOMTaHus KUIIEYHONOJIOCTHBIX (cnaiiamoy); Ilnockue yepBu (cnaia-moy);
Oco0eHHOCTH OpraHM3aliK U cpesia OOuTaHUs KPYTJbIX yepBel (cnaiia-moy); Maoroobpasue
Mapa3suTHYECKUX KPYTIbIX YepBel (cnaia-moy); [lapasutuueckue Kpyrible 4epBu (MHTEPAKTHB);
Tun KonbsyaTeie uepBu.

Oo6mue cBenenus (cnaia-moy); O6mue cBeieHus 0 MOJUTIOCKax (cnaia-moy); Knaccudukanus
MOJUTIOCKOB (Claifi-moy); O01mast XxapakTeprucTrKa YICHUCTOHOTUX (craia-moy); PakooOpa3Hbie
(cnaiin-moy); [aykooOpasHsle (cnaiia-moy); MHorooOpasue HaceKOMBIX (cinaia-moy); Tun
Xopnossle (cnaiia-moy); [logrun ITo3Bonounskle, niu Yepennsie (cnaia-moy); Hanknacc PriObl
(cmaiia-moy); Kimace Xpsimebie poiObI (ciaiin-moy); Knacc Koctabie peiObI (craita-oy);
Kuctenepsie ppiObI (Cnaiia-1oy);

OOu1re cBeieHus 0 3eMHOBO/IHBIX (craiia-moy); Buemnee crpoenue ampubmii (cnaiin-moy); Poib
3eMHOBO/IHBIX B IIPUPOJIE U B )KU3HU ueioBeka (wmmroctpanus); [IpecMbikaromuecs (cnaia-moy);
Oco6eHHOCTH BHEITHETO BU/Ia TpeCMbIKaroImuxcs (crnaia-moy); OCHOBHBIE OTpPS/IbI
MIPECMBIKAIOIMNXCA (CTAlA-110Y);

[TTuus! (Buaeo); Paznoobpasue nrun (cnaia-moy); [pencrasurenu kiacca Miekonuraromnme
(cnaiin-moy); [Moakmacehl MiekonuTaroImuX (cnaiia-moy); OTpsiibl MIaneHTapHbIX
MJIEKOTTUTAIOIINX (Cinaia-1oy); OHTOoTeHe3 (aHuMaIus); JTarbl YMOpHUOTeHe3a (CIIaiI-1110y);
ITpon3BoiHBIE 3apOBIIIEBBIX JINCTKOB

(cnmaiia-moy); IToctamOpuoHanbHOE pa3BUTHE (MWUTIOCTpaIus); MeHaens (WLTocTpanus);
UccnenoBanus Menaens (Cnaia-moy); AnbTepHATUBHBIC TPU3HAKU (HHTEPAKTHUB);
MomnorubpuaHoe ckpemBanue (cinaig-moy); [lepseiii 3axkon Menaens (ciaiia-moy); Turbr
IIPU3HAKOB (MJUTFOCTpaLus); AJIeIbHbIE

reHsl (utrocTpanus); LluTomornueckoe 000CHOBaHHE MOHOTHOPHUIHOTO CKPEITUBAHUS
(anmmanus); Luronoruyeckas 3anuck (wittoctpanus); Bropoit 3akon Menaens (cnaia-moy);
Monorubpuanoe ckpenuBanue. Pacmennenue (MHTEpakTuB); YTO Takoe AUTHOPHIHOE



ckpentuBanue (cnaia-moy); JAuruOpuaHoe ckpemuBanue (aHuMarus); Paciierienre npu3sHakoB
(mnmroctpanus); Llutonorndeckoe 000CHOBaHME 3aKOHA HE3aBUCUMOTO HACJIeI0OBaHUs (craii-
moy); Tperunii 3akon Menpens (WUIrocTpanus); 3ajadya Ha TUTHOPUIHOE CKPEIIMBaHNe
(unTepaktuB); Tomac Mopras (cnaiig-moy); CuernjgeHHoe HaclieqoBaHue (MILTIOCTpaLus);
I'enetnyeckue KapThl XPOMOCOM (CIIaliI-1110Y);

XpomocomHast Teopust (miuttoctpanus); Turbl xpomocoM (mnttocTpanusi); [looBbie XpOMOCOMBI.
KapuoTtum yenoseka (cnaia-moy); 'eneruka nona. Yenoek (MHTEpakTUB); I3MEHYMBOCTH
(wmrocTpanust); Buasl namMenunBocTy (Wnmoctpanus); MoaudukannoHHas H3MEHIUBOCTh
(armmarus); [Ipumep MoauduKaMOHHON H3MEHYUBOCTH (Claka-1oy); MoaudukarnonHas
W3MEHUYUBOCTH (MiLTIOCTpanus); I3MEeHUYNBOCTh HACJIEICTBEHHAS! M HCHACTICICTBCHHAS
(wumroctpanus); Popmbl HACIEACTBEHHOW M3MEHYMBOCTH (claia-moy); KomOunaTuBHast
M3MEHUYUBOCTH (ClIai-110y); MyTannoHHast U3MEHUHMBOCTS (Cilaia-1moy); Tunel Myrauui (ciaij-
moy); [puannasl MyTanui (MILTIOCTpaIns).

Jlabopamopnuvie u npakmuyeckue padomul. IIpoekmnas u ucciedoeamenbckan 0esmenbHOCHb.
[ToaroroBka nudopmannoHHoro creHaa «Che100HbIE U SIOBUThIE TPUOBI» (HA OCHOBE MECTHOTO
MaTepuaia). BeicTynienne nepes ydamuMucs MIaIINX KIaccoB ¢ COOOIICHUEM O TIpaBUIax
cOopa ¥ UCIOJIb30BaHUs TPUOOB.

[ToaroroBka napopmManmHoOHHOTO cTeHAa «beCr03BOHOYHBIC )KHBOTHEIC, OTIACHBIC JIJISl YEIIOBEKA)
(Ha OCHOBE MECTHOTO MaTepHaia). BoicTyrieHue nepes yqaiuMucs MIIaJIInX KJIaccoB ¢
COOOIIIEHUEM O TIPABHJIAX IMOBEICHHMSI IPU BCTPEYEC C SAOBUTHIMHU YWICHHCTOHOTUMU.

[ToaroroBka nH()OPMALIMOHHOTO CTEHAA «3€MHOBOJIHBIE U TPECMBIKAIOIIUECS, ONTACHBIE ISt
4esioBeKa» (Ha OCHOBE MECTHOI'0 MaTepuana). BeicTymuienne nepes yyamyuMucs MiaJluiux KJ1accoB
¢ cooOIIeHNEM O MpaBUiIaX MOBEACHUS IIPH BCTPEUE C SAOBUTHIMH 3MESMHU.

CocraBneHue MpoCTEUIINX CXeM CKpeIuBaHus. *

Pemenuie sneMeHTapHBIX T€HETHUECKUX 3a7ad. *

BrIsiBIICHHE MyTareHOB B OKpY’KaroIei cpejie (KOCBEHHO) U OIICHKA BO3MOYKHBIX TIOCIICICTBUN UX
BIIUSTHUSI HA COOCTBEHHBII OpPraHu3M.

[ToaroroBka cooOmieHus WK pe3eHTauuu Ha TeMy «HacneacTBeHHbIe aHOMaIMK YeI0BeKa,
00yCIOBJIEHHbIE T€HHBIMU, XPOMOCOMHBIMU WIJIM TEHOMHBIMU MyTanusaMu. [Ipuuunsl pocrta uncia
HACJIEICTBEHHBIX aHOMAJIMI B YEIOBEYECKOU MOMYJISIIUN.

Tema 4. CTpoeHue U AeATEIBLHOCTD KUBBIX cucTeM . [lomyasiuuu U 3K0I0rnYecKne CuCTeMbI
(8 4)

Dkonorus. Jkonoruueckue pakTopbl: abuoTHUecKue, OMOTHYECKHEe, aHTPOTIOreHHbIE. J{eficTBue
sKoJornyeckux (haktopon. Jlumutupyromue Gaktopsl. J{namna3zoH yCTOMYMBOCTH, OMOJIOTHIECKUN
ontumyM. [Tonymnsius. OCHOBHBIE XapaKTEPUCTUKU MOMYIISIIIAN: MJIOTHOCTD, POXKAAEMOCTb,
CMEpPTHOCTb, BO3pacTHAs CTPYKTypa. [leproanueckne n3MEHEHUS YUCICHHOCTH TIOYJISIIIHH.
Okocuctema. bruoreorieHo3. CTpyKTypa 3KOCHUCTEMBI: BUI0Basi, MPOCTPAHCTBEHHAS (IPYCHOCTD),
Tpouueckas. Tpopuueckas CTpyKTypa SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI.
[TummeBsie 1ieny: MacTOUIIHBIE, NETPUTHBIE. DKOJIOTUYECKIE MUpaMHU-

Ibl. B3auMOOTHOIIEHMS MOMYJISIIHI B SKOCUCTEME: HEUTPaIbHBIE, TOJIE3HO-HEUTPAJIbHBIE,
B3aMMOIIOJIE3HBIE, BPEHO-TIOJIE3HbIE, B3aUMOBpEIHbIC.

YcTolunBocTh U cMeHa cooOiecTB. CyKliecCuu: MEPBUYHbBIE U BTOPUYHBIE.

buocdepa: cocraB u crpoenue. Atmocdepa, runpochepa, mutochepa. Bemecto Guocdepsr:
KHUBOE, OMOTeHHOE, KOCHOE, OM0-KocHOe. PoIb )KuBOTO BeliecTBa B 6uocdepe.

Hemoncmpauyus cxem, mabauy, hpacmenmos sudeohuibmos, pomozpaduii u My1bmumMeOUtiHbIx
00beKmMOo8, ULNIOCMPUPYIOUUX OCHOBHOU MAMEPUAT U NOHAMUSL MEMbI.

Mynemumeouiinvle 06veKkmol: XapakKTePUCTUKH MOMYISIITUY (HMILTIOCTpaIs); YuCIeHHOCTh
nomyysiiuy (aHuMaIms ); DPpheKTUBHAS YUCIEHHOCTD (WILTIOCTpanus); JIuHaMruKa YUCIIEHHOCTH
pa3IMyYHbIX momynsuuii (aHumans); Bo3pacthas ctpykrypa nonynsauuid (anumanus); [lonoas
CTPYKTYypa MOMYJIAIUN (CIal-110y); DKOIOTHS (MIUTFOCTpAIus); DKOJIOTHYeCKUe GaKkTOPhI
(anmmarus); Brusaue sxomorndeckux (pakTopoB Ha OpraHu3M (HILTIOCTpaIus); 30Ha ONTUMyMa
(anumarus); Jlumutupyouwmii Gpakrop B 3xojorun (aHUMaIus ); AonoTuyeckue HakTopsl
(anmmarus); buornueckue GakTopsl cpenbl (MILTIOCTpAIs); XUIIHAYECTBO (MILTIOCTPAIs);



3HaveHne xumHudecTBa (aHumanus); Konkypenuus u ee Buabl (craia-moy); Pe3yabTaTe
KOHKYPEHTHBIX B3aUMOOTHOIIEHUH (aHuManus); [lapazutusm u ero pacnpocTpaHeHUe B )KUBOU
npupoe (cnaia-moy); Cumonos (numroctpanus); [lumessie B3aMMOOTHOIIIEHHUS

B 3Kocucteme (anumanus); [lumesas nens (aHumanus); TUnbl NUIIEBBIX Lenel (MILTIoCTpaIus);
[Tumesas cets (WLTIOCTpaLy); DKoJoruueckas nupamuaa (cnaig-moy); [Tumessle nenu
(MHTEpaKTUB); Y CTOMYMBOCTH 3KOCUCTEM (Chaia-110y); CTaOMIbHOCTD MOMYJIALNI 3KOCUCTEMBI
(cnaiin-moy); JInaamudeckoe

paBHOBecHe (WunrocTpanus); Hapyiienue ycToidMBoCTH SKOCUCTEMBI (ciaiin-moy); CmeHa
HKOCHUCTEM, WM CyKIeccus (WutocTpanus); CMeHa 3KOCUCTEMBI JIECHOTO o3epa (aHumaius); Turbl
cykueccuit (mwumoctpauus); [lepBuunas cykieccus (anumanus); Bropuunas cykueccus
(anmmanus); buocdepa (mmro-

ctpanus); Coznarenu yaeHus o ouocdepe (cmaiia-moy); CocraB 6uocheps! (cnaiia-moy); ['panuiibt
ounocdepsl (arumarus); Pons sxuBoro BemiectBa B Onocdepe (nmtroctparius); OyHKITUN KUBOTO
BeulecTBa (cnaia-moy); Kpyrosopot Bos! (anumanust); Kpyrosopor yriaepoaa (aHumarus).
Jlabopamopnusie u npakmuyeckue pavomol. IIpoekmnan u ucciedosamenbckasn 0esasmenabHOCHb.
Wccnenoanue BiusHUsS aOMOTHYECKUX (DaKTOPOB (CBET, BOJA, TEMIIEpATypa) HA KOMHATHbBIE
pacteHus.*

PazpaboTka SKCKypCHOHHOTO MapuIpyTa, MO3BOJIIONIETO MPOAEMOHCTPHPOBATH BUAOBYIO,
MIPOCTPAHCTBEHHYIO 1 TPOPHUUECKYIO CTPYKTYPY THUIIMYHOM SKOCUCTEMbI perHoHa (TPYIIOBOA
IIPOEKT).

CocraBiieHne cxeM Iepeiayn BellecTBa U SHepruu (1ieneil muTaHus) B akocucteme. *
Brinonnenue uccnenoBanus Ha TeMy «Moe Kuibe Kak IpUMep 3KOCUCTEMBDY.

HccnenoBanue cyKieCCHOHHBIX U3MEHEHUH.

Tema 5. IIpoucxoskaeHue u pa3BuTHe )KU3HU Ha 3emuie (13 u)

HcTtopus npeacTaBieHuid 0 3ap0oKIeHUY KU3HHU. Butanuctsl 1 pusukamuctsl. KpeannoHusm.
Aobmuorenes. OnbiTel Penn, Ciasutanmanu, [lacrepa. Teopus cranponapHoro coctosaus. Teopus
na”cnepmuu. Teopust Onoxummuueckoit sBoiroruu (Onapuna — Xongeitna). Oneir C. Musuiepa.
[Tepssie aBomonnonnsie Teopun. Teopus K. b. Jlamapka.

Pa6ots1 XK. KroBbe.

HapBunu3m. /luBepreHus 1 KCKycCTBEHHBIN 0TO0p. EcTecTBeHHbIN 0TOOp 1 6oprbda 3a
cyuiecrBoBanue. PazButue napsuausma. CUHTETHYECKAs! TEOPHS DBOIIOLUH.

MuxkposBomntorus. @opmbl 0TOOpa: CTAOUITUZUPYIONIUHN, ABHKYITUH, pacierisitomuid. [Ipeid
reHoB. M3omanus. JlokazaTenbcTBa 3BOMIOLNN. THUIIBI 3BOIIONNOHHBIX U3MEHEHUN U HAIPaBICHUS
HBOJIIOLIMU. AJaNTalluyd OPraHU3MOB K YCIIOBUSIM OOUTaHUS KaK pe3yJabTaT 1eHCTBUS
€CTECTBEHHOT0 0TOOpa.

Pabota H. f. JlanuneBckoro. Teopust Homorenesa.

I'eoxpoHonoruyeckas mkasna. Opbl, IEPUOBI: PA3BUTHUE )KU3HU. ApXelicKas U IPOTEPO30HCKas
apsl. Ilaneosoiickas spa. Me3o3oiickas 3pa. buonorudeckuit mporpecc u perpecc. KaitHo3oiickas
apa.

Hemoncmpauyus cxem, mabauy, hpacmenmos sudeohpuibmos, pomozpaduii u My1bmumMeOUutiHbix
00beKmMOo8, ULNIOCMPUPYIOWUX OCHOBHOU MAMEPUAT U NOHAMUSL MEMbI.

Mynemumeouiinvie o6vexkmot: Jlamapk XXan baruct (nmmroctpanus); ['paganuu Jlamapka (cnaiiz-
moy); JBrxymue cuiisl sBostonuu 1o Jlamapky (cnaiin-moy); 3nauenue reopun Jlamapka (cnaiz-
moy); Kpyrocsernoe nyremectsue Yapmnza

HapsuHa (anumanus); PasnooOpazue nopoJ1 ’)KMBOTHBIX U COPTOB pacTeHul (cnaiia-moy); Yuenue
Y. TapBrHa 00 HCKYCCTBEHHOM 0TOOpE (Cinaiia-1oy); Posb M3MEHUMBOCTH B HCKYCCTBEHHOM
otbope (uutrocTpa-1us); Tumnbsl U3MeHUUBOCTH 110 JlapBuny (winmoctpanus); Mctoku teopun
HMapsuHna (wintoctpanus); Jloru-

ka Teopun Y. JlapBuna (anumanus); JBrxyuue cuiibl 3BONIONKH 110 JlapBuHy (WLTIOCTpanus);
3navyenue Teopuu Jlapsuna (wutoctpanus); [lomynsanus — 3eMeHTapHas eIMHHUIA YBOJIOLNH
(wnTrocTpanys ); DBOJIOIMOHHBIC TTPOIIECCHI B TONYJISANH (CIaia-1mo0y); @akTopbl 3BOTIOMII
(mmroctpanus); «Cynp0a» peliecCUBHBIX MyTalluii B omyisnuu (criaia-moy); KoneGanus
YUCJICHHOCTH MonyJisinuy (Wutroctparius); CiydaliHoe H3MEHEHHE YacTOT aJljiesieil B



MaJIOUUCIIEHHBIX MONMyIAnusax (anuManws ); M3omsius. Tunsl nzonsuuu (Cnaia-moy);
Omnpenenenre eCTECTBEHHOTO 0TOOopa (MiutrocTparus); @opMel ecTecTBEHHOTO 0TOOpa (aHUMAIus ),
NHnycTpuanbHbIii MenaHu3M y 6a004ku 60epe30Boi msaaeHUIb (anuManusl ); J[Bmwkymias ¢popma
€CTECTBEHHOTO 0TOOpa (cnaiia-moy); Asuxymas u cradmmsupyomas Gopmsl oroopa
(anmmarus); Pe3ynprar ASHCTBUS CTAOMIM3UPYIOIIETo 0TOOpa (Cnaia-1oy); Aanramms opra-
HU3MOB K OKpY>Karoleu cpeze (cnaia-moy); Tunsl agantanuii (MuttocTpanus);
Mopdomoruueckue agantamnuu (Caana-1moy);

[TokpoBuTEnbCTBEHHAS OKpacka (crnaia-1oy); MackupoBka (cnaita-moy); [Ipeaynpexaatomnias uimn
yrposkaroiasi okpacka (muroctpanus ); Mumukpus (ciaiia-moy); buoxumuueckue u
¢dusnonorndeckue aganrtanuu (cnaia-moy); [loBenenvyeckue agantanuu (CIaia-1mIoy);
OTHOCHUTENIBHBIN XapaKTep MPHUCIIO-

COOJICHHOCTH (Caiin-1oy); Bunasr npucnocodaeHHOCTH (MHTEPaKTUB); BumooOpa3oBaHue.
Omnpenenenue (MUTFOCTPALIHS);

CriocoOs1 Bu1000pa3oBanus (Cnaia-1moy); M3omsiust — npudrHa BUA000pa3oBaHus (AaHUMAIIHS);
[Tyt Bunoo6pazoBanus (anumarus); ['eorpaduueckoe BunooOpa3zoBanue (aHUMAIHS);
DKOJIOTHYECKOE BH1000pa3oBaHue (crnana-moy); JlokazareabcTBa eMHCTBA TPOUCXOKIACHHUS BCETO
KHUBOTO (Ciaii-moy); Mopdonoruueckue oKka3aTelbCTBA IBOJIIOLUH (CIali-1110Y);
[TaneonTomornyeckue 10Ka3aTeabCTBa 3BOIIOLUY (Claia-110y); OMOpHUOIOrnyecKue
JI0Ka3aTeNIbCTBA HBOIOLNH (Claia-1110Yy); X0/ 3BOJIOLUY JIOMIA U (MHTepakTHB); Tect
«/lokazaTenbcTBa BOJIIOIIMN OPraHUYECKOTO MUpPay (TECTOBOE 3adaHue); [ nummoTe3nl
MIPOUCXOXKACHUS KU3HU Ha 3emute (wnmoctpanus); ['unoresza abuorenesa (anumarus); OnbIT
®panvecko Penu (anumanus); ['unore3a Ouorenesa (ciaia-moy); ['umore3a abuoreneza B XVII—
XVIII Bekax (anmmanust); Onwit JIyn [lactepa (anumanus); ['unoresa kpeaninoHn3Ma (cnaia-moy);
['unotesa cTarmoHapHOTro COCTOSHUS (Claia-110y); ['unoreza nancnepmuu (M-

moctpanus); Teopuss OMOXUMHUYECKOM 3BOTIONUH (CHai1-110y); ['MmoTe3b BOSHUKHOBEHUS KU3HU
Ha 3emuie (MHTEepakTUB); OCHOBOIIOJIOKHUKU TEOPUU OMOXUMUUYECKON IBOIONUH (MILTIOCTPALIUS );
Teopus Ouonosza (anumanusi); DxcrnepuMeHT Ctennu Munnepa (aHumarms ); XuMuyeckas
sBosmronus (anumanus); [Ipendouonornueckas sBosrorus (aHumarus); bruogornueckas

sBosronMs (aHUMaIMs ); Hagano Ononoruyeckoi SBOMIONNH (aHUMAIHS ); XPOHOIOTHS Pa3BUTHS
*KU3HHU Ha 3emie (anumarus); Kpunrosoi (anumanus); Apxeit (anumanus); [Ipoteposoit
(anmmarust); @aneposoit (anumarius); [aneo3oit (anumartus); Meso3oii (anuMartest); Kaino30ii.
[TosiBneHue yenoBeka (aHUMaIMs); DTalbl pa3BUTHA KU3HU Ha 3emiie (MHTepakTuB); Tect
«Pa3BuTHe )x13HH Ha 3emiie» (TECTOBOE 3a/1aHNe);

Jlabopamopnsie u npakmuueckue padomuwl. [Ipoekmnan u ucciedosamenbckan 0essmenabHOCHb.
CpaBHeHHE TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB HA MPUMEPE )KUBOTHBIX, OOUTAIOIINX B
MECTHOM peruoHe.*

BrisiBnenue npucnocobaeHuii OpraHu3MoB K cpesie OOuTaHus. *

[ToaroTroBka COOOIICHUS U MPE3eHTAINN Ha TeMy «COBPEMEHHBIE SBOTIOIMOHHBIC UICH.

Tema 6. HesroBek B cucreMe ectecTBO3HAHUA (15 1)

UenoBek kak kMBOW opranusMm. [loyoxeHne yemoBeka B CHCTEME KUBBIX OpraHu3MoB. CXOICTBO
YeNoBeKa C IPYTUMU MPECTaBUTENIMU )KUBOTHOTO MHpa. CXOJCTBO U Pa3InyMs YeIoBeKa U
npyrux npuMatoB. CyliecTBOBaHHE YeJIOBEKA U 3aKOHBI TEPMOTUHAMUKH.

Dransl SBONIONHH YeloBeka. J[puonureku. ABcTpanonuteku. UenoBek ymensiid. YenoBek
npsamoxoasanmii. Heangepranpipl. KpoManboHIbsl. [IporicxoxkieHue u pacceneHue COBPEMEHHOTO
9eJioBeKa. [ MmoTe3bl MoMMIieHTpr3Ma 1 MoHoneHTpu3Ma. [laneorenomuka. Paccenenne yenoBeka
IO TIJIAHETe.

Pacel. Bonbime pacel: eBponeouHas, MOHIOJIOHIHAs, aBCTpaio-Herpouanas. [Ipoucxoxnenue
pac.

PasButue u crapenne yenoBeka. OCOOEHHOCTH OHTOT€HE3a YeIoBeKa. [ paHUIBI BO3PACTHBIX
MeprojoB yenoBeka. Poct u pa3zsutue. CTapeHue opranmusma.

Nudexunonnsie 3a6oneBanns. Bupynentnocts. MHKyOammonHsiii nepuoa. Bxogasie Bopora
unpekunu. Knaccudukanuu nHPEKITMOHHBIX 3a00neBannil. HEKInY, mepeIarnuecs moJI0BbIM



nyteMm. [IpoTo3oitHbie HHPEKIMHA. DTUASMHUH: YyMa, XoJepa, ocna. bopp0da ¢ nHEKITMOHHBIMI
3aboneBanusmu. [lapasurapusie 3a00eBanus, NX 0cOOeHHOCTH. [Iapa3uTel yenoBeka.
Cepneuno-cocyauctoie 3a06oseBanus. CepaeuHO-cOCyIuCTas

cucTeMa U JAaBlieHHe KpoBU. | unoronus u runeptonus. CreHokapaus u uHGapkT. UHCYBT.
Omnkonoruueckue 3aboneBanusi. Hepsuble 3a0oneBanus. [Icuxuueckue 3a00eBanus.
JlexapcTBennble cpenctBa. AHTHOMOTHKU. CynbdanumaMu-

Hble npenapathl. Heilponentuku. TpankBuinzatopsl. AHansreTuku. Hapkotuueckas 3aBUCUMOCTb.
S b1, TOKCUHBL, TPOTUBOSAINS. MeXaHU3MBbI IEUCTBUS SA0B. A 10BUTHIE pacTeHUs. S 10BUThIE
rpu0bl. SITOBUTHIE )KUBOTHBIE.

[IpoTuBOsAAMS, aHATOKCUHBI U CBIBOPOTKH.

['enerrka yenoBeka U HacleACTBEHHbIE 3a00IeBaHUs. MeTO/bl TEeHEeTHUKHU YeIOBeKa.
HacnencrBennsie 3a00sieBaHus: reHHbIE 00JI€3HU, XpOMOCOMHBIE Oosie3Hu. [IpodunakTrka
HACJIEICTBEHHBIX 3a00JeBaHil. MeqKO-TeHETHUECKOe KOHCYIbTUPOBAHHE.

Jemoncmpayus cxem, madoauy, hpacmenmos sudeopuibmos, pomozpaghuii u Mya1bmumeOUtiHbLx
00beKmo8, WILNIOCMPUPYIOWUX OCHOBHOU MAMEPUAT U NOHAMUSL MeMbl.

Mynemumeouiinvie 06vekmot: OTHOKIETOUHbIE — BO30YAUTENIN ONACHBIX 3a00JI€BaHUN YEIOBEKA
(cnmaiia-moy); Bo3Oyaurenu sxeny1ouHO-KUIIEYHBIX 3a001eBaHui (cnaia-moy); [lapasutuueckue
4yepBH (Crnana-1oy); 3adoeBaHue COCYI0B: BAPUKO3HOE PaCIIMPEHHE BeH (CIaia-11o0y);
[Tonnepsxkanue NOCTOSTHCTBA

apTepuaIbHOTO AaBieHus (crnaia-moy); Hapymenus aprepuanibHoro nasnenus (Tekcr); [leppas
MIOMOIIb MPU TUIIEPTOHUYECKOM Kpu3e (muttoctpanusi); [lepBas moMolp mpu creHokapauu (crnaia-
moy); [leproauzanus mocTaMOPUOHAIEHOTO Pa3BUTHS YeioBeKa (ciaia-moy); [TonpocTkoBbIit
nepuoj. opMupoBaHue

BTOPUYHBIX MOJIOBBIX MPU3HAKOB. [Icuxonornyeckue ocobeHHocTu (cnaiin-moy); Bo3nelicteue
BHEITHUX ()aKTOPOB Ha pa3BUTHE YellOBeKa (crnaiia-1oy); BiausHue BpeqHbIx GakToOpoB HA
3apoibIi (craia-moy); Baustaue o0pasa ®u3Hu poauTeneii Ha GopMHUpOBAHKE IJI0/A (CTaii-
moy); Ilepuossl crapeHus: Bo3-

pacTHbIe U3MeHeHus (cnaia-moy); OHToreHes3 yenoBeka (cnain-moy); Knaccuduxanus 0onesnei
(nmumroctpanus); PakTopsl, BIUSIONIME Ha 310poBbe (MiuttocTpanus); Ctpecc (cnaia-moy);
[Tepeyromnenue (cnaita-moy); [Ipumep HacieqoBaHus MpU3HaKa CBEPTHIBAEMOCTH KPOBH
(umumroctpanus); HacnenoBanue

JalbTOHU3MA (MHTEPaKTUB); MeTo/1bl N3y4eHUs! HaclIeJCTBEHHOCTHU (MIJLUTFOCTpaIus);
I'eneanornyeckuit Metoa (WUTIOCTpanus); bin3HenoBblil MeTO (MIUTIOCTpALus);
[uTorenernueckuii Meron (cnaiia-moy); buoxumuueckuit meron (ciaia-moy);

[TpodunakTuka HacaeICTBEHHBIX 3a001€BaHu (Claia-1110y);

Hacnencreennsie 3a00neBanns (MHTEpaKTUB); [ MIIOTE3bI MPOUCXOKICHUSI YEIIOBEKA
(nmumroctpanus); CTOpPOHHUKH 3BOJIIOLMOHHON THIIOTE3bI aHTPOIIOTreHe3a (aHUMaIus);
buonoruueckue akTopsl aHTponorenesa (anumanus); YenoBek — coOlMaIbHOE CYIIECTBO
(umumroctpanus); CormanbHble (GakTOPbl aHTpoNoreHesa (aHuMarus ); @akTopbl aHTPOIIOTeHe3a
(anumanus); CucremaTnueckoe nojoxxeHue sujaa Homo sapiens B xuBOM npupoje (aHUMaIHs);
JlokazarenbcTBa MPUHAJIEKHOCTH YelloBeKa K HapcTBy JKuBoTHbIe (cnaifn-moy); JlokazaTenscTBa
POJICTBA YeJIOBEKa C MpeAcTaBUTeNsIMH apcTBa JKuBoTHbIe (Miuttoctpanus); [IpuzHaku cxoncrsa
YeJIOBEKA U YeJIOBEKOOOPa3HBIX 00€3bsH (ciaiia-1moy); OTanuuns yenoBeka Kak OMOCOHaTIbHOTO
CYIIIECTBA OT KUBOTHBIX (CHala-110Yy); YernoBek — OHOCOIHATBbHOE CYIIECTBO (MILUTIOCTpalus);
CucremaTndeckoe MoJjJ0KeHHUE YEIOBEKa B KUBOM IpUpoe (MHTepakThuB); Jloka3zaTenpcTBa
poJcTBa

YesioBeKa C )KUBOTHBIMU (MHTEPAKTUB); DBOJIIOMS YyejoBeka (annuManus); Jpruonurek (aHUMaIus);
ABcTpanonuTtek (cnaiia-moy); Yenosek ymensiii (mintroctpanus); JpesHeinme monm —
apXaHTpomsI (crnaia-moy); JpeBHue Ia — najleoaHTpoIsl (cinaia-moy); CoBpeMeHHBIE IO
— HEOAHTPOIHI (CIAU-1I0Y);

Cxema npoucxX0XIeHHUS U pa3BUTHS yenoBeka (muttocTpanusi); [lpencrasurenu Buaa Yenosek
pa3ymHbIH (crnaiia-1moy); XapakTepHble 4epThl pac (MHTEPAaKTUB); AJaNTUBHOE 3HAYEHHUE PACOBBIX



MIPU3HAKOB (CIaka-110y); YernoBedeckue packl Ha COBPEMEHHOM 3Tarie (ciaaia-moy); Bugosoe
€IMHCTBO Y€JI0BEUECTBA

(cnaia-moy); SImoBUTHIC )KUBOTHBIC U PACTCHHS (CIIANI-TIIOY).

Jlabopamopnuvie u npakmuyeckue padomui. IIpoekmnan u ucciedoeamenbckan 0esamenabHOCmb.
HccnenoBanue COOTHOIIEHUS IIMH yKa3aTeIbHbIX U O€3bIMSHHBIX MaJIbIEB Y YUYEHUKOB KJjlacca.
HccnenoBanue n3aMeHeHHs COOCTBEHHOTO POCTa B TeUeHUE KU3HU. OnpeeneHune pasmepa
pocToBoro ciypra.*®

[ToaroroBka cooOmIeHUs UK Mpe3eHTauu Ha Temy «Paboter O. Jlxxennepa u JI. [Tactepay.
CocraBienue naMaTku «Mepbl IPO(UITAKTUKY apa3uTapHbIX 3a00J1€BaHUI».

Co3nanue mucToBKU «Mepbl TPOGUITAKTHKH CEPICUHO-COCYIUCTHIX U OHKOJIOTUYECKHUX
3a00JIeBaHUI».

Co3naHue TUCTOBOK, HAIIPABJICHHBIX Ha OOPHOY ¢ KypeHHeM, YIOTPeOIEHUEM alIKOT OIS U
HapKOTHKOB.

[ToaroToBka mpe3eHTaIyy, CTeHAa WIK CTEHHOM Ia3eThl O SIOBUTHIX PACTCHUAX, IPUOax U
KMBOTHBIX, BCTPEYAIOLINXCS B perHOHE (TPYIIIOBOM MPOEKT).

[ToxroToBka coOOLMICHNUS WIIH IPE3CHTAIIMK O TPUMEHEHNUH IEPMATOTTH(PUIECKOTO METO/1a B
TEHETHKE YeJIOBeKa.

CocraBnenue poI0CIOBHOM. *

N3yuenue ypoBHs HH(POPMUPOBAHHOCTH KUTEJIEH HACEIEHHOrO MyHKTA (paiioHa) 0 3HaYeHUN
MEIUKO-TEHETUYECKOT0 KOHCYIbTHPOBAHUS: Pa3pab0TKa aHKEThI, OPTaHU3aIHs U IIPOBEICHHUE
OIpoca, aHAJIU3 U MPEICTaBICHUE MT0JyYCHHbBIX JaHHBIX.

Tema 7. Hoocepa u TexHu4ecKue 10CTHAKeHHUS YeaoBeka (16 1)

Hoocdepa kak cdepa pazyma. Pannue stamnsl pa3Butus yeiaoBedecTBa. Heonntuueckas peBooLusl.
Cenexkuns. BosaukHOBeHHE cenekuuu. MIckyccTBeHHBINH 0TOOp 1 TOpuan3anys. Jlomaniame
KMBOTHBIE U UX JUKHe npeaku. OtnaneHHas rudpuausanus. HeponctBenHnas rubpuausanus.
[Tonmumunonaus. MIcKycCTBEHHBIM MyTareHes.

buotexHnonorus. I'ennas nnxenepus. I enernyeckn MoaupuIMpoBaHHble opranu3Mel. Kinerounas
nHxeHepus. KionupoBanue. OTHueckue aclekThl pa3BUTHS OMOTEXHOIOTHH. buosTHka.
Hoocdepa u nepemerienue B mpoctpaHcTse. IlepBble TOBO3KM U 1OPOTH. DHEPrHUs MBIIII] U BETPA.
N300perenue napoxona.

ITepBbie mapoBo3bl. JBurarens BHyTpeHHero cropanus. Ilepeie aBTOMOOMIIH.

UYenosek yxoaut B HE00. AdpocTaTsl u qupuxadiu. [lepseie camomneTsl. Teopust MO IEEMHOM CHITBI
KpbLia.

3a npexnenamu 3emHoro taroteHus. K. 3. Inonkosckuit u ero nocnenosarenu. Co3ganue
CIIyTHUKOB. YeI0BEK B KOCMOCE.

Kak coxpanuts nzodpaxenue. [lossnenue u puxcupoBanue.

[TosiBnenue 1Beta B pororpaduu. Lludposas potorpadus. Coznanue ABHKYIIETOCS N300paKEHHSL.
Poxnenune kunematorpada. [Tpunuun co3zganus nzoopakeHus. 3ByKoBoe KMHO. L[BeTHOE K1HO.
[Mudposoe KuHO.

Ot apupmMomeTpa K NEPCOHATBHOMY KOMITbIOTEPY. OT BBIYUCIUTEIHHOW MAIIMHBI K
HCKYCCTBEHHOMY MHTEJUIEKTY. UTO Takoe MHTEIUIEKT. MicTOpus cO31aHNs HCKYCCTBEHHOIO
MHTEJJIEKTA.

[ITaxMaTbl ¥ KOMITBIOTED.

HanowacTuiisl ¥ nepcrekTUBbl HAHOTEXHOJOTHM. McTopus MosiBJIeHN HAHOTEXHOJIOTHH.
YHUKaIbHBIE CBOMCTBA HAHOMATEpUANOB. JloCTHKEHNST HAHOTEXHOIOTU. B3anmopaeiicteue
Hoocdepsl u buochepsl. Hauano antpomno-

TeHHOT'0 BO3/JIeCTBUS Ha OHocepy. ATporieHO3bI U UX poJib B pa3BuTuu 6uochepsl. OcBoeHne
HOBBIX TeppHUTOpUil. OCHOBHBIE HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH. J{luHamMuka
YHCJIEHHOCTH HacesIeHUs 3eMJIu. DKCTEHCUBHBIE METO/Ibl PA3BUTHS CEIBCKOTO XO35SHCTBA.
VHTeHCUBHBIE METO/IbI Pa3BUTHSI CEJIb-

ckoro xo3sicTBa. [TapaukoBsii 3 PexT. DKoTOTHIECKHe KaTa-CTPOdHI.

Jemoncmpayus cxem, madbauy, hpacmenmos 6udeopuibmos, pomozpaghuii u My1bmumMeOUtiHbLx
00eKmo8, UNNIOCMPUPYIOWUX OCHOBHOU MAMEPUAT U NOHAMUSL MEMbI.



Mynemumeouiinvie 06vekmot: Cenexius (MILTIOCTpaIs);

OpnomamnuBanue (wuttoctpauus); Basunos H. U. (mmnroctpanus); LIeHTpeI TponUCX0KACHUS
KYJIbTYPHBIX BHJIOB pacTeHUl (MUTtocTpanus); Meroabl cenekuuu (WITocTpanus); MaccoBblit
or6op (annmarus); UnauBuayansHbii oT00p (anumanus); Tunel rubpuausanuu (MIUTIOCTpaLus);
bnuskopocTBeHHOE ckpemuBanue (ciaia-moy); ['mépua nepBoro mokoieHus (MUTIOCTpaus);
I'ereposuc (cnaiin-moy); OrnanenHas rudpuausanus (cnaia-moy); Kapneuenko I'. 1.
(wumroctpanus); ckyccTBeHHBIN MyTareHes (muoctpanus); Tect «Cenekmus» (TECTOBOE
3a71aHue);

buorexnonorus (cnana-moy); Mctoku 6unorexHosoruu (cinana-moy); buonuka (cinaia-moy);
CoBpemenHble OMOTEXHOMOTUY (WLTIOCTpanys); [ 'eHHas nmxenepus (cnaiin-moy); Kinonuposanue
(cnaiin-moy); ArporieHo3 (ciaia-1oy); AHTpOIOreHHoe Bo3aeicTBue Ha Ouochepy. Hoocdepa
(cnmaiin-moy); Bnusiaue nesiTensHOCTH qPEeBHUX JItoiel Ha Ouocdepy (nmtoctpanus); [Taneonro-
JIOTUYECKHE JIOKA3aTeNbCTBA EATEIbHOCTH MPEAKOB uenoBeka (cnaia-moy); [locnencreus
pa3BUTHA 3eMJIEAEIUSA U CKOTOBOJCTBA (WIIIIOCTpALiN); AHTPOIIOTEHHOE BO3JEHCTBUE HA IIPUPOLY
B COBPEMEHHOCTH (claia-1oy); Bo3zneiicTBue yenoBeka Ha mpupoay (ciaia-moy); 3arps3sHeHne
aTMocdepsl U ee ocieacTBusl (crnaiia-moy); Kucnoraeie noxan (annmarms); [lapaukoBslii 3¢-
dekt (anumanust); Cmor (cnaifa-moy); O30HOBbIE ABIPHI (CIAlA-110Y); AHTPOIOTEHHOE
BO3JIcHicTBUE HA THApochepy (Ciralia-moy); AHTpONIOreHHOE BO3IeHCTBUE HA TuTOoCchepy (craiia-
moy); [IpupogooxpanHoe aBmxkenue (cnana-moy); Ilytu ymeHbieHus 3arps3Herust Ouocqepsl
(cmaiia-1oy); 3agauun CeIbCKOro X035IICTBA U IYTH UX pelIeHUs (CIali-1110Y); 3al10BEAHHKH,
3aKa3HU-

KW ¥ HallMOHabHbIE apku Poccun (nHTEpakTuB); BoccTanHOBIIEHHBIE BHJIBI )KUBOTHBIX U PACTCHHUN
(cnmaiin-moy); Pa3Benenrie  OUKUX )KUBOTHBIX B MUTOMHHUKAX U 300MapKax (Claia-mioy);
dopMHUpoBaHUE 3KOJOrHYecKoro cozHanus (cnaia-moy); XKykosckuii H. E. (Texct); Llnonkosckuit
K. D. (tekct); UcTopus pa3BUTHS KOMIBIOTEPHOM TeXHUKH (cnaiia-moy); OTeuecTBEHHbIC
pa3pabOTKK KOMITBIOTEPHOH TEXHUKH (chaia-moy); [Ipumepsl peak THBHOTO JBMKEHUS
(anumanms); punnun gelcTBus pakeTs! (aHuManys); MHOroctyneHyaras pakera (aHUManus);
[TepBooTkpsiBatenu kocMoca: K. 3. Huonkosckuii, C. I1. Kopo-

neB, 10. A. I'arapun (anumanms).

Jlabopamopusie u npakmuyeckue padomul. IIpoekmnan u ucciedosamenbckan 0essmenabHOCHb.
W3yuenue pa3BUTHS KUBOTHOBOJCTBA B PETHOHE.

[ToaroroBka noki1aga o )KU3HU U HAYYHOH J1€ATEIbHOCTH

H. U. BaBunosa.

Opranu3anys 1 MPOBEJCHNE BBICTABKHU JIOCTHKEHUHN CETICKIIH, TTOCBAIICHHON JeSITeTbHOCTH
MECTHBIX CEJICKIIMOHHBIX LIEHTPOB U CTAHILUH (IPYIIIOBOM MPOEKT).

Opranu3anys ¥ MPOBEJCHNE BBICTABKU HA TeMY «JlOCTIKEeHUsT OMOTEXHOJIOTHH: TIPOIIIOE,
HacTosIee 1 oyaymiee» (IpyIrnoBoi MPOEKT).

W3yuenne maMsITHUKOB TEXHUYECKUM JIOCTHIKCHHUSM UEJIOBEYECTBA (Ha MPUMEPE PETHOHA).
Opranu3anus 1 MpoBeJCHNE BBICTABKH, TOCBSILIEHHON HCTOPUH Pa3BUTHS TPAHCIIOPTA B PErHOHE
(TpyIIOBOI MPOEKT).

3anmyck BO3yLIHOTO 3Mesl.

[ToaroroBka cooOIIeHNs WK MPE3eHTAMK Ha TeMy «/cTopus BO3IyXOMJIaBaHUSY.

Opranuzanus 1 nposezieHne Koudepenuuu «cropus ocBoeHHs KOCMOCay (TPYIIIOBOM MPOEKT).
ITpoBenenue uccnenoBanus Ha TeMy «HTo B BalieM ropoje, pailone, 06JacTy WM Kpae CBS3aHO ¢
VMEHAMHM MOKOpHUTENEN KocMoca?y

Co3nanue kamepbl-00CKyphI. *

Opranu3anus GoToBbICTaBKU «BeKkoB CBA3yIOIIast HUTH) (TPYIIIOBON MPOEKT).

[TonroToBka cooOILIEHNS WM TIPE3EHTAIMU Ha OJTHY U3 TEM:

«Ucropus nosiBinenus kuHemarorpagay, «Bo3MoKHOCTH COBPEMEHHOTO KUHOY, «3D-kuno», «Kuno
B Oyyiem».

[TpocmoTp u oOcyxnenre Hemoro gpuiabma Havyama XX B.

Cosznpanue crpobockoria.



[ToaroroBka cooOmeHus Uiy pe3eHTauu Ha TeMy «VcKkyccTBeHHBIN HHTENIEKT. Hacrosiee u
MEePCIEKTUBBDY.

[ToaroroBka cooOIIEHNS UM TTPE3EHTALIMN HA OJIHY U3 TEM:

«BI/IOHaHOMaLHI/IHBI 148 HepCHeKTI/IBBI CO3daHuA 6I/IOKOMHBIOTep0B», «HaHOMe[[I/II_II/IHa " cec
oynymee», «Hanomarepuansly, «HaHOTEXHOJIOTMHM B MEAUITMHE: HOBBIC ITOIXO/IbI B IOCTABKE
JIEKapCTB B Opranu3m», « HaHOTEeXHOIOTHS 1 3KOJIOTHS: BO3MOKHBIE OTACHOCTH UCTIOIb30BAHMS
HaHOMaTEPHAIOBY.

3HAKOMCTBO C padOTOM NPUPOJOOXPAHHBIX OPraHU3ALUN PETUOHA.

[ToaroroBka cooOIIEHNSs WM TPE3EHTALIMH O CEPhE3HBIX IKOJOTUUECKHUX KaTacTpodax
COBpeMeHHOCTI/I uo Mean 110 UX JIMKBUOAIIUN.

BrisBiienne ckorieHusi OBITOBBIX OTXOJOB M CBAJIOK MyCOpa Ha TEPPUTOPHH paiioHa. Opranu3anus
Y TIPOBEJICHHE MEPOTIPUSATHIA IO OUYUCTKE TEPPUTOPUH. *

Coznanne porokosutaka Ha TeMy «lIpodeccun Mmoelt cembuy.

Opranuzanus 1 nposezeHne BeictaBku «IIpodeccronansl B CBOUX MPOhECcCHsixy.

Ikekypcua Ha PepMy, KOHE3aBOJI, 3Bepodepmy.

3AK/IIOYEHUE: IEPCIIEKTUBBI PASBBUTUSA HOOC®EPHI (1 u)

PE3EPBHOE BPEMHI (1 4)

Y4eOHO-TeMaTHYeCKHi IJIaH
11 knacc (2023-2024 y4ueonslii roa). Yuuteas Kyiukos A.B.

Ha usyuenue kypca «EctectBoznanue» B 11 knacce YueOnbiM mnanom MbBOY «I'umnasus Ne 97 r.
Enbiia» B 2023-2024 yuebnom roxy npeaycmorpero 102 vaca (3 vaca B Hemelo)

Ne mi/mm Haspanue paznena KonnuectBo wacos
1. IMopsiiok U caMoopraHu3aius B Npupoje 20
2. CTpoeHue 1 1eATeJIbHOCTD KMBbBIX CHCTEM . 13

MoJiekyJibl U KJIEeTKH
3. CTpoeHue 1 1eATEJbHOCTD *KUBBIX CHCTEM . 15
Opranunsmsl
4. CTpoeHue u 1eATeJbHOCTD *KUBBIX CHCTEM . 8
IlonyasiuM ¥ 3K0J0rMYeCKHe CHCTEMbI
. IIponcxoxaeHue U pa3BUTHE JKU3HM HA 3eMJIe 13
6. YeJ10BeK B CHCTEMeE eCTeCTBO3ZHAHUS 15
7. Hoocdepa u TexHuueckue J0CTHKEHHs YeJI0BeKa 16
8. 3ak/04eHHe: NepCHneKTHBbI pa3BUTHS HOOC(hepHhI 1
9. Peseps 1
Uroro: 102

JonmosiHuTEILHAS JIUTEPATYPA

YuebHo-MeToan4IecKOe o0ecnedeHne yueOHoro mpolecca mpeyCMaTpuBaeT UCIIOIb30BaHNE
YMK (yuebHO-METOIMYECKIX KOMIUIEKCOB) 1o ecTecTBo3HaHuio 10 u 11 kimaccoB. YueOHo-
METOMYECKUE KOMIUJIEKCHI T n3ydeHus ecrectBo3Hanus B 10—11 kiaccax Ha 6a30BOM ypOBHE,
co3manHble aBTopckuM KoJutekTuBoM (C. A. Turos, U. b. Aradonona, B. U. CuBornazos),
coJiepKaT KpoMe YICOHMKOB AJICKTPOHHBIC TIPIIIOKEHUS U y4eOHO-METOTMYECKHIE TOCOOHS.
DJIeKTPOHHBIC IPUIIOKEHUS JIOCTYITHBI Ha O(DUIIMAILHOM caiTe u3aarenbcrea WWw.drofa.ru.

1. Anpkamo U. D. buonorus: yue6. mocodue / M. D. Anpkamo. — M.: ACT; Actpens, 2002.
2. baunos JI. H. Xumuko-skonoruueckuii cioBapb-cipaBounuk / JI. H. biunos. — CII6.:
Jlans, 2002.


http://www.drofa.ru/

3. Bunokyposa H. JI. ['mo6anpHas sxonorust: yaed. 10—11 k. ans npodwmnpabix mkos/ H. 1.
Bunoxkyposa, B. B. Tpymun. — M.: [Ipocsemenue, 1998.

4. BopotHukoB A. A. ®u3uKa U XUMUS: YHUBEPCUTETCKAsK SHIMKIIONEINS IITKOIbHUKA / A. A.
BoporHukoB. — Munck: Baines, 1995.

5. I'pun H. buonorus. B 3 1./ H. I'pun, Y. Crayr, J. Teinop. — M.: Mup, 1990 (u
MOCJICIYIOINE U3IaHMUS).

6. [laraee M. M. Knaura s urenus no actpoHomun: actpodusuka / M. M. [laraes, B. M.
Yapyrun. — M.: [Ipocsenienue, 1988.

7. Jaxo P. OcuoBebl 3xonoruu / P. Jlaxxo. — M.: IIporpecc, 1985.

8. Joxuns P. Orouctnunsiii ren / P. Jlokunz. — M.: Mup, 1988.

9. Nuac M. O npuponue xuBoro / M. Muac. — M.: Mup, 1994.

10. Kabapaun O. ®@. ®usnka: cipaBoOYHbIE MaTepHalibl: yueO. mocobue s ygammxes / O. .
Kabapaun. — M.: [Ipocsemenne, 1996.

11. Kuszesa E. H. 3akonsl aBomronu U camoopranu3zanuu cioxkusix cuctem / E. H. Kusizena, C.
I1. KypatromoB. — M.: Hayka, 1994.

12. JlaBpos C. b. I'mo6ansnas reorpadus / C. b. JIaBpos, 0. H. 'maakuii. — M.: Ipoda, 1997.

13. MeanukoB b. M. Akcuomsl ononoruu / b. M. Menguukos. — M.: 3nanue, 1982.

14. Mapuon [I. b. ®usuka u pusmueckuii mup / 1. b. Mapuon. — M.: Mup, 1975. 15. Ongym I'.
Okonorus / I'. Onym, D. Ogym. — M.: Mup, 1986.

16. Peiimepc H. @. [Ipupogononszosanue / H. ®@. Peiimepc. — M.: Meicas, 1990. 17.
CoBpemenHoe ectecTBo3HaHue: sHIuKIoneaus. B 10 r. — M.: lom-MAT'UCTPIIPECC, 2001.

18. TonkoBsIi croBaps mkonbHUKA 110 Gusuke. — CI16.: CnenJlut; Jlans, 1999. 19. @eiinman
P. ®eiinmanoBckue neknuu 1o ¢usuke / P. deitaman, P. Jleiiton, M. Canac. — M.: Mup, 1972.

20. ®u3uka: OOJBIION CIPABOYHHK IS IIKOJHHUKOB M IMMOCTYIAIONINX B By3bl. — M.: JIpoda,
2001.

21. Xapnammosu4 I'. JI. MHOTONMMKas xumMust: KH. 1yt ygamuxces / I, J1. XapnamnoBuy. — M.:
IIpocsenienue, 1992.

22. XuMHS: SHITUKIIOTEIUS] XUMUUECKHUX d1eMeHToB / o pea. A. M. Cmonerosckoro. — M.:
Hpoda, 2000

Hudposbie 00pa3oBaTe/ibHbIE pecypcChl:
1. Moaynu s5eKTpoHHBIX o0pa3oBarenbHbIX pecypcos (http://fcior.edu.ru)
2. Marepuansl €IMHON KOJUIEKITUHU ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school/collection.edu.ru)
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