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L.IIOACHUTEJIBHASA 3AIIUNCKA

PabGouass mporpamma  00meoOpa3oBaTENbHOM  y4eOHOW  TUCITUTUTMHBI
«buonorusy mpemHa3HAUEGHA I W3YYCHUS €CTECTBO3HAHHWS B CTPOUTEIHHOM
OTIICJICHUU KOJUIeIKa  KWIMIIHO-KOMMYHallbHOTO XO03siictBa  AT'ACY, 1npu
peanmzanid 00pa30BaTENBbHON MPOrpaMMbl CpeAHEro oO0Iiero oOpa3oBaHUS B
npenesiax OCBOCHUS OCHOBHOHM MpodeccHOHaIbHOM 00pa30BaTEbHONW MPOTrpaMMBI
CIIO (OIIOII CIIO) mo npodeccun 43.01.09 Iloap, koHaUTEP HA 6a3e OCHOBHOTO
o0rmiero oOpa3oBaHwMs.

PaGouast mporpamma paspaborana Ha ocHOBe TpeOoBanuit ®I'OC cpeanero
po(EeCCUOHANBHOTO 00pa30BaHusl, NPEIbABISEMbIX K CTPYKTYpE, COJAEPKAHHUIO W
pe3yibTaTaM OCBOEHHUS Yy4eOHOM JTUCHUIUIMHBI «bBHOJIOTHS», B COOTBETCTBUHU C
PekomeHmanusiMu 1Mo OpraHU3alMK TOJYYEHHUs CPEJHEro oO0Iiero oOpa3oBaHUs B
mpenenax OCBOEHHS 00pa30BaTeNbHBIX IMPOTPAMM CPEIHEro MpodeCCHOHATHLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro 0OO0pa3oBaHUs C Y4YETOM TpeOOBaHMIA
denepanbHBIX TOCYIApCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB M MOIy4aeMOi
npodeccun cpeaHero npodeccuoHanbHOro obOpaszoBaHus (nuchbMo JlemaprameHTa
rOCyJapCTBEHHONW TMOJUTUKKM B cdepe mnoarotoBku pabdoumx kaapoB u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprkanue mporpaMMbl Y4eOHOU TUCIUTUIMHBI «bUooTHsy HampaBiIeHO Ha
JTOCTHXKEHHE CIEAYIOMIMX LEeei:

- OCBOCHHE 3HAaHHW O COBPEMEHHOM E€CTECTBEHHOHAYYHOW KapTHUHE MUpa U
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJiee€ BaXKHBIMHU HJICIMH U
JOCTHKEHHUSIMHU €CTECTBO3HAHMS, OKA3aBIIMMHU OTIPEIEIISIONICe BIUSHUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

- OBJIAJICHWE YMCHHSIMH TPUMEHSATH TMOJyYEHHbIE 3HAHUS IS OOBSICHEHUS
SIBJICHMHA OKPY>KarOIIEr0 MHpa, BOCHPHUATHS WH(POPMAIMH €CTECTBEHHOHAYYHOTO H
mpoecCHOHaNTEHO 3HAYMMOTO COJICPIKAHMS;

- pa3BUTHE WHTEJUICKTYaJbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPUTHYECKOTO
MBILIUIEHAS B XOJE IPOBEACHUS MNPOCTEUINMX HWCCICIOBAaHUM, aHaIW3a SBIICHUU,
BOCIIPHUSATHUS U MHTEPIIPETAIIMN €CTECTBEHHOHAYYHON MH(GOPMAIIHH;

- BOCIUTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH MTO3HAHUS 3aKOHHOW MPUPOJIBI U
4



UCIIOJIb30BaHUSl JTOCTMKEHUM €CTECTBEHHBIX HAyK U Pa3BUTHUS LMBHIM3ALUUA U
TIOBBIIIICHUS KAUeCTBa KU3HU;

- TpPUMEHEHHE eCTECTBEHHOHAyYHBIX 3HaHWH B NpodecCHOHATHHOI
NESTEIbBHOCTH W TOBCEAHEBHOM KU3HU g obOecriedyeHHs 0e30MacHOCTU
KHU3HEEATEIIbHOCTH; T'PAMOTHOTO HCIOJb30BAHUS COBPEMEHHBIX TEXHOJOTHIA;
OXpaHbI 37I0POBbS, OKPY>KAIOIIEH CPeIbl.

B pabouyio mnporpamMmy BKJIIOYEHO COJAEp)KaHHWE, HANpaBIIEHHOE Ha
¢dopmupoBaHre y 0OydarOUIMXCsl KOMIIETCHINH, HEOOXOAUMBIX IS Ka4eCTBEHHOIO
ocBoenust OIIOIT CIIO na 6a3ze ocHOBHOro oOIIEro oOpa3oBaHUA C IMOJYyYEHUEM
cpeaHero ooOmero oOpa3oBaHUs, MPOrpPaMMbl MOATOTOBKH KBATU(PHUIIMPOBAHHBIX
paboumXx, CIyKalmx.

2.0bIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA

buonorns — cucrema Hayk, W3ydaromias BCE AacCIEKThl JKM3HH, Ha BCEX
YPOBHSIX OpraHM3alil >KWBOTO, HAYMHAS C MOJEKYJSIPHOTO W 3aKaHYHBas
onocepubiM. OObEKTaMU H3YyUCHHs] OUOJIOTHH SIBJSIOTCS JKUBBIE OPTaHU3MBbI, UX
CTpOEHHUE M JKU3HEACATEIHPHOCTD, UX MHOT000pa3ne, MPOUCXOKICHUE, IBOTIONHS U

pacrpeaeyeHue K1UBbIX OPraHU3MOB Ha 3eMJle.

OOmast Ouoyiorvsi M3y4yaeT 3aKOHbl HCTOPUYECKOTO W HMHAMBUAYAJIBHOTO
pa3BUTHSL OPraHU3MOB, OOIIME 3aKOHBI KH3HU U T€ OCOOCHHOCTH, KOTOpHIC
XapakTepHbl JUIsI BCEX BHUJOB JKHUBBIX CYIIECTB Ha IUIaHETE, a TaKXke HX

B3aUMOJICHCTBUE C OKPYKAIOIIEH CPEHO.

buosnorusi, TakuM o0pa3zoM, SIBISICTCS OAHOM M3 OCHOBOTMOJIAraroluxX HayK O
JKM3HH, a BJIAJCHHC OWOJIOTMYCCKUMH 3HAHHSIMH — OJHHM M3 HEOOXOIUMBIX

YCJIOBUM COXPAHEHUSI )KU3HU HA IIAHETE.

OcHoOBY conepkaHuss ydeOHOM JucuuIuiMHbl «buonorus» cocTaBisiOT
CIEAYIOIIME BEAYIIUE HACU: OTIUYUTEIbHBIE IPU3HAKU KUBOW MPHUPOIBI, €€
YPOBHEBAsl OpraHu3alus M OBOJIOLUA. B COOTBETCTBMM € HHUMM BBIICIICHBI
coJiepKaTeNIbHbIE JTMHUM: OUOJIOTHS KaK HayKa; OMOJOTMYeCKHe 3aKOHOMEPHOCTH;

MCTOJbl HAYYHOI'O IMO3HAHMA, KJICTKA, OPraHru3M; IOMIYJIALNA; BUA; SKOCUCTCMEI (B



TOM unciie obuocdepa).

Copnepxanve  y4eOHOM  JAMCHMIUIMHBI — HANpaBiI€HO HA  MOATOTOBKY
OOyJaroMMXCs K PEIMICHUI0 BAKHEHIIMX 3a/1ad, CTOAIMUX Tepell OMOJIOTHYeCKOU
HayKOW, — MO palHUOHAJIbHOMY NPUPOJIOINOIB30BAHUIO, OXPAHE OKPYKAKOIIEH

CpEbI U 3I0POBbS JTIOAEH.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OPraHU3AIMUAX, PEATH3YIOIINX
o0Opa3oBaTeNpHyI0 NpOrpaMMy CpeAaHero oOmero o0pa3oBaHus B Ipezaenax
ocoerust OIIOII CIIO Ha 0a3e OCHOBHOTO OOHIEr0 OOpa3oBaHUsA, H3YyYECHHE
yu4eOHOW JUCHUIUIMHBI «BbHosIorus» MMEeT CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT
npopuns  npodeccuoHampHOrO  oOpa3oBaHMs,  Oa3uUpyeTcss HA  3HAHUAX
00y4arouXxcs, MOJTYYCHHBIX MPU U3YYCHUH OWUOJIOTUU, XUMHH, (PU3UKHU, Teorpadun

B OCHOBHOU IIIKOJIE.

[Ipu ocBoenuu mnpodeccuit CIIO u cnemuansHocTeid CIIO TexHHUUYECKOTO
npoduas mpodeCcCHOHATIBHOTO 0o0pa3oBaHUs OHOJIOTHS H3ydaeTcss Ha 0a30BOM
ypoBHe PI'OC cpennero obiero odpazoBanus, rnpu ocBoeHun npodeccuit CI10 u
cnermanbHocteir  CIIO  ecrectBeHHOHay4yHOro mpoduiis mpodheccuoHaTBLHOTO
oOpa3zoBaHusi OUOJOTHSI M3y4yaeTcsi OoJiee yriayOJaeHHO, Kak mpoduibHas yyeOHas
TUCIUIIINHA, YYWTHIBAIOMIAs  CHCHU(PUKY OCBaMBAaEMbIX MpOQeccuil  Wiu
CHEIUATBHOCTEH. DTO BBIPAXKAETCS B COJCPKAHUM OOyUEHHUSI, KOJIUYECTBE YaCOB,
BBIZICIISIEMBIX Ha HW3YYCHHE OTICIBHBIX TEM Yy4eOHOW MUCIMIUIMHBI, TIyOWHE WX
OCBOCHHSI OOyYalONUMHUCSA, OO0OBEME M XapaKTepe NPAKTHYCCKUX 3aHATHH,

JEMOHCTpAIU, BUJaX BHEAYIUTOPHON CaMOCTOSATEIbHON pabOThI CTYACHTOB U T. II.

Copnepxkanve y4deOHOW JUCIUIUIMHBI TpeIycMaTpUBacT (GOpMUPOBAHUE Y
oOydJarormuxcs OOIICHAYYHBIX 3HAHWWA, yYMEHUH W HaBBIKOB, YHHBEPCAJIbHBIX
CIIOCOOOB  JICATEHPHOCTH M KITIOUEBBIX KOMIIETEHIIMH, BKJIIOYAIONIUX YMEHHE
CpaBHHUBATh OHOJIOTHYECKHE OOBEKTHI, aHAIM3UPOBATH, OICHUBATH M 0000IIATH
MOJIYYCHHBIC CBEJCHMS, YMETh HAaXOJWTh M MCIOJb30BaTh HWHGOPMAIMIO U3

pa3’IN4YHbIX UCTOYHHKOB.

N3yuenune oO6meoOpazoBaTebHON y4eOHOW MUCHUIUIMHBI «buosorusy»



3aBeplIaeTcs MOABEACHUEM HTOTOB B ¢opMme auddepeHInpPOBAaHHOTO 3adeTa B
paMKax NpPOMEXYTOYHOM aTTecTallMM CTyIeHTOB B mpouecce ocBoeHus OIIOIT

CIIO ¢ nonyuyenueM cpennero obmiero oopazoBanus ([IITKPC).

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

VYyebnas aucruruinia «buosorus siBisieTcst yueOHbIM MIPEAMETOM I10 BBIOOPY
u3 obs3aTenbHOM mpeaMmeTHor oOnactu «EctectBeHHble Haykm»y DI'OC cpeanero
oO1mero oOpa3oBaHws.

YueOnas aucuurinHa «buonorusy nzydaercsa B 001meo0pa3oBaTeIbHOM IIUKIIE
yueOHoro muiana 43.01.09 Iloap, koHguTep Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs.

4. PE3YJBTATBI OCBOEHUS YYEBHOI'O ITPEJMETA

OcBoenue cojepxanusi yueOHOM auctuiuinHbel «buonorus» obecneunBaert
JNOCTHXKEHHE CTYACHTaAMU CIIETYIOIINX PE3yIbTaTOB:

JIUYHOCHIHBIX:

JI1 ycTOWUMBBIM MHTEPEC K UCTOPUM U TOCTHXKEHUSIM B 00JIaCTU €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

JI2 TOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHus, MOBBIIIEHUIO KBAIU(DUKAIIUN B
n30paHHON MPO(eCcCHOHATBEHOMN EATeIbHOCTH C UCTIOIb30BaHWEM 3HaHUHN B 00J1acTH
€CTECTBEHHBIX HAYK;

JI3 00OBEKTHMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHUUA B 00JacTH
€CTECTBEHHBIX HAyK JJid 4YeloBeKa M O0OIlecTBa, YMEHUE HCHOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIKEHUS B OOJACTH XUMHUU M OHOJIOTHM JUIsl TTOBBIIICHHUS
COOCTBEHHOT'O HMHTEJUICKTYaJIbHOTO pa3BUTUSI B BBIOpAHHOW MpodheCcCHOHATBHOM
JeSATEIbHOCTH;

JI4 ymeHue npoaHaau3upoBaTh TEXHOTEHHBIC MOCIEACTBUS ISl OKPYKaroen
Cpeibl, OBITOBOM M MPOU3BOJACTBEHHOM JIESITEILHOCTH YEJIOBEKA;

JIS TOTOBHOCTH  CaMOCTOSATEIHLHO  JOOBIBaTH  HOBBIE ISl ceOs
€CTEeCTBEHHOHAYYHbIC 3HAHUS C UCIIOJIB30BAaHUEM JJIsl ATOTO JTOCTYMHBIX HCTOYHUKOB
uH(pOpMaIHH;

JI6 yMmeHue ympaBiAThb CBOEH MO3HABATENbHOUN MNESTEIBbHOCTHIO, MPOBOAUTH



CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYATbHOTO PA3BUTHUS;

JI7 ymeHue BbICTpanBaTh KOHCTPYKTHBHBIE B3AUMOOTHOIIEHHUSI B KOMAH/IE 110
pelIeHnIo O0IIKUX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

MemanpeomMemHlxX:

M1 oBnageHHe yMEHUSIMU M HABBIKAMHM Pa3JIMYHBIX BUIOB MO3HABATEIBHOMU
JEATEIIbHOCTH JIJIs1 U3YUCHHUS Pa3HbIX CTOPOH OKPYKAIOLIEr0 €CTECTBEHHOTO MUPA;

M2 npuMeHeHHe OCHOBHBIX METOJIOB IO3HaHUS (HAONIONEHUSA, HAYYHOTO
AKCTIIEPUMEHTA) ISl M3YYCHHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTHHBI
MHpa, ¢ KOTOPBIMHA BO3HHUKAET HEOOXOJIUMOCTh CTAJKUBATHCS B MPOHECCHOHATBHOM
cdepe;

M3 ymeHue omnpenensaTh HEIH W 3aJa4d ACATEIbHOCTH, BBIOUpATh CPE/ICTBA
JUISL X IOCTUKECHUS Ha TIPAKTUKE;

M4 yMmeHue UCMNONAB30BaTh pa3IUUHbIE HUCTOYHUKH [ TOJYYCHHS
€CTEeCTBEHHOHAYYHOU MH(OPMAIIUK U OIICHUBATH €€ JOCTOBEPHOCTH IS JOCTHXKCHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

npeoMemHubIX:

[11  chopMUPOBAHHOCTH MPEACTABICHUHA O IIEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHE MHpa, TMPUPOJE KaK €IMHOU IETOCTHON CHUCTEME,
B3aMMOCBSI3M UeJIOBEeKa, MNPUPOALI M OOIIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

[12 BnajmeHue 3HAHMSAMU O HauOoOJiee BaXKHBIX OTKPBITHSAX M JIOCTIKCHHUSAX B
00JIaCTH €CTECTBO3HAHUS, TMOBJHUSABIINX HA DBOJIIOIUIO MPEICTABICHUNA O TPHUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

[13 chopMupoBaHHOCTH YMEHUSI IPUMEHSITh €CTECTBEHHOHAYYHbIE 3HAHUS TSI
OOBSCHEHUSI OKDPYXAIOIIWX SIBIICHUW, COXPAHEHUS 370pPOBbs, OOCCIICUCHHUS
0€30MacHOCTH  KU3HENCSITEILHOCTH, OEpPEeKHOTO  OTHONIIEHHUS K  MOPHUPOJIE,
palMOHAIBLHOTO TMPUPOJONOIL30BAHMS, a TaKXKe€ BBITIOJHEHHUS POJU TPaMOTHOIO
NOTpEOUTES;

[14 chopMUpPOBAaHHOCTH MPEACTABICHUNA O HAYYHOM METOAEC TMO3HAHMS

IIPUPOJBI U CPEACTBAX M3YYEHHs] MEramMupa, MaKpOMHUpPa U MHUKPOMMPA; BIIAJICHUE



nprueMaMi €CTECTBEHHOHAYYHBIX HAOJIFOICHUIA, OMBITOB, MCCIEAOBAHUN W OICHKU
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOR;

[15 BnajgeHue MOHATUHHBIM alIapaToOM €CTECTBEHHBIX HAYyK, MO3BOJISIOIIMM
MO3HAaBaThb MHP, Y4acCTBOBATh B JUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM,
HCIIOJIB30BaTh Pa3IMUHbIE MCTOYHMKHA WH(OpMAIUU ISl TIOJTOTOBKH COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCUThCA K cooOmenusMm CMMU, coaepkammm Hay4dyHYIO
uHPOpMAIIHIO

[16 chopMHpOBaHHOCTH YMEHUM TOHUMATh 3HAUMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS [JJI1 KaXJIOTO 4YelOoBEeKa HE3aBUCUMO OT ero mpodeccuoHaibHOM
NEATEeIIbHOCTH, pa3inyath (akThl W OIEHKH, CPaBHUBATh OIICHOYHBIC BBIBOJIBI,
BUJETh MX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPUEB C OMNPEACICHHON
CHCTEMOM IIEHHOCTEH.

5.COAEP) KXAHME YYEBHOI'O IPEJAMETA

HaumenoBaHue pa3iesioB Coaep:xkanue y4eOHOro Matepuasia u (pOpMbl OpraHU3aALUN
U TeM AeATeJIbHOCTH 00y4aloLUXCs
Bsenenne. buonoruss kak Hayka. CBs3p OHWONOTHH C OOIICCTBEHHBIMH,

TEXHUYECKUMHU U JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiiocopuei,
9THKOM, 3cTeTUKOW W mpaBoM. Posp Ouonoruu B popmupoBaHUHN
COBPEMEHHOM Hay4yHOI KapTUHBI MHpa.

Paznen 1. Knerka — cTpyKTYpHO-(QYHKIHMOHAJIbHAS eIMHULA ;KHBOI'0

Tema 1.1. CoBpeMeHHbIE OTpaciay OMOJOrHUecKuX 3HaHUH. CBs3b OMOJIOTHH C
buonorus kak Hayka. O0mmas | Apyrumu HayKaMH: OnoxXuMus, ouoduzuka, OMOHUKA,
XapaKTePUCTHKA KU3HH. reHoreorpadus u np. Ponp u mecto Ouonoruu B (HOpMHPOBAHUU

COBPEMEHHOM HAy4yHOM KAapTUHBI MHUpa. YPOBHH OpraHMU3aLUU
JKUBOU MaTepHH.

IIpakTtuyeckas paGora Nel VYpoBHM OpraHu3aluu  KHU3HHU.
Kpurepun xKUBBIX CHCTEM.

Tema 1.2. Knerounas teopus (T. IlIBamn, M. Ilneiinen, P. Bupxos).
CTpyKTypHO- OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIETOYHOM Teopuu. THIbI
(byHKIIMOHATIbHAS KJIETOYHOW OpraHU3alMM: MPOKAPUOTHYECKUN U DYKapHUOTUYECKHM.
OpraHu3alys KJIETOK OOHOKJIETOUHBIE W MHOTOKJETOYHBIE oOpraHu3Mel. (CTpoeHue

MIPOKAPUOTHUECKONW KIETKH. CTpOeHMEe JYKapuOTHYECKOM KIIETKH.
Hexknerounsle ¢popMbl )KU3HU (BUPYCHI, OakTeprodaru)

IIpakTnyeckass paGora Ne2 BupycHele u 0OakrepualbHbIE

3a00JeBaHuUA.
Tema 1.3. XpomocomHas Teopust T. Moprana. CrpoeHue XpOMOCOM.
CTpyKTypHO- XpOMOCOMHBIN HAaOOp KJIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIC
(yHKITHOHATBHBIE PAKTOPBI | XPOMOCOMBI, TalUIOWIHBIA M JUIIOUTHBIA HaOop. HykiewmHOBBIE
HACJICICTBEHHOCTHU kucnotel: JJHK, PHK HaxoxaeHue B KIeTKe, WX CTPOEHUE U

¢yHkuuu. MaTpudHbIe IPOIECCHl B KIETKE: PEIUIMKAalUs, OMOCHHTE3




Oenka, penapanus. [ eHeTHYeCKuit KO ¥ ero CBOMCTBA

Tema 1.4.

OOMEeH BEIIEeCTB U
[IpEeBpAICHIE YHEPTHH B
KJIETKE

[lonatne wmeraboNMM3M. ACCHMWJISIIMS W JUCCUMIIIALUS — JIBE
CTOpoHBI MeTabosm3ma. Tumbsl oOMeHa BeHIeCTB: aBTOTPO(HBIN U
reTepoTpodHBIA, a3poOHBI U aHadpoOHbIH. [ImacTnyeckuii 0OMeH.
dortocuHTe3. XEMOCHHTE3

IIpakTuyeckasi padora Ne3 l3yuenue ¢porocuHTesa

Tema 1.5.
JKV3HEHHBIN 1TUKI KJIETKU.
Muto3. Meiio3

Knerounslii 1uki, ero mnepuoabl. MuUTO3, €ro craauu U
MPOUCXOSANINE TMpoIecChl. buosornyeckoe 3HAYEHHE MUTO3A.
Meito3 u ero craauu. IloBenmenue XxXpomMocoM B Meilo3e.
KpOCCUHIOBEp. brosornueckuii cMbIca Meno3a

Pa

3nea 2. CTpoenne U PyHKIIMUA OPraHu3Ma

Tema 2.1.
CTtpoeHue opranu3ma

MHOTr0OKJIeTOUHEBIE OpraHru3MhbI. BzaumocBs3b OpraHOB U CHUCTCMbI
OpraHoB B MHOT'OKJICTOUHOM OpTraHHU3MC. I'omeocras opranusma "
CT0 NOAACPKAHUE B ITPOICCCC KU3HCACATCIIbHOCTH.

Tema 2.2. @opMBl  pa3MHOXEHHUs OpPraHu3sMoB. becmnosoe u  mosnosoe

@DOopMBI pa3MHOKEHUS pasmMHOXkeHHe. Buapl  Oecrnonoro  pa3mHoxkeHus. [losnoBoe

OpPraHU3MOB pasMHOkeHue. ['ameroreHe3 y kuBOTHbIX. CrnepmaToreHes u
ooreHe3. CTpoeHue NosoBbIX KIETOK. ONIoJ0TBOPEHHUE.

Tema 2.3. WnpuBuyanbHOe pa3BUTHE OPraHU3MOB. OMOpPHOreHE3 M €ero

OHTOreHe3 pacTeHul,
PKMBOTHBIX M YEJIOBEKA

CTaJlnN. [TocTamMOpHrOHaBHBIN IIEPHOA. Craaun
OCTAMOPHOHAJIBHOTO Pa3BUTHSA Y KHUBOTHBIX U 4esoBeka. [Ipsamoe u
HEemnpsIMOe  pa3BUTHE. bHonoruueckoe crapeHue U CMEpTh.
OHTOreHe3 pacTeHui.

IIpakTnyeckas padora Ned4. OHTOreHEs.

Tema 2.4. 3aKk0HOMEPHOCTH
HaCJIeJOBAHMSI

CuerieHHOE HaCclIeJOBaHHe
[TPU3HAKOB

OcCHOBHbIE TOHATUS TE€HETUKH. 3aKOHOMEPHOCTH O0pa30BaHUA
rameT. 3akoHbl . Menzaens (MOHOrMOpHUIHOE M TOJUTHOPUIHOE
ckpemrBanue). B3aumonelictBue reHoB. 3akonsl T. Moprana.
CuemnneHHoe HacleJOBaHUE TEHOB, HapyIICHHWE CLEIUICHHUS.
HacnenoBaHue NpU3HAKOB, CHEIUIEHHBIX C IOJIOM.

Tema 2.5. 3akoHOMEpHOCTH
3MEHYMBOCTH

N3menunBOCTh MpU3HAKOB. BHIBI M3MEHUMBOCTHU: HACTEACTBEHHAS
W HEHACJeACTBEHHas. 3aKOH TOMOJIOTMYECKHMX  pAlOB B
HacnenctBeHHo u3MenHunBoctu (H.M. BaswmioB). MyrtannonHas
TEOpHUsT HU3MEHYMBOCTH. Buasl Myraumii © OpUYUHBL  HX
BO3HHUKHOBEHUS. Kapuortun YyeJIoBeKa. Hacnencreenunrlie
3a0oneBaHus 4enoBeka. [eHHbIE W XPOMOCOMHBIE OO0JE€3HU
yernoBeKa. bone3Hu ¢ HaciaeACTBEHHON MpeapacnoyioKeHHOCTHIO.
3HaueHHe MEIUIIMHCKOM T€HETHUKU B MPEAOTBPALICHUU U JICYCHUU
IFeHETHYECKUX 3a00JICBaHUI YeI0BeKa

IIpakTnueckas padora NeS. Pemenue 3a1a4 Ha onpezesneHue TUIa
MyTallU{ NP Nepeade HaCJIECACTBEHHBIX IIPU3HAKOB, COCTaBIECHUE

TCHOTUITMYCCKHUX CXEM CKPCHIMBAHUA

Pa3nen 3. Teopus 3BoJIIonMU
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Tema 3.1.
cTopust 3BOIFOLIMOHHOTO
yaeHUsA. MUKPOIBOIIOLUS

[lepBbie s3Bomtounonnbie  koHmenuuu (K.b.  Jlamapkx, XK.JL
broddon). Dpomronmonnas teopus Y. JlapBura. CuHTETHYECKas
TEOPHsI IBOJIIOIUU U €€ OCHOBHBIE TOJIOKEHUSI.

MuxkposBontorus.  [lomymsinust  kak — 3JeMeHTapHas — eQuHHIA
9BONIOUMU. ['€HEeTHYEeCKHME OCHOBBI JBOJIIOIUHU. JIeMEHTapHbIC

bakTophl 3BOMIONMU. EcTecTBEeHHBI O0TOOp — HANpaBISIOIIU
(bakTop  SBOJIOIWH. BunooOpa3oBanne  Kak  pe3yibTar
MHKPOIBOJTFOIHH.

IIpakTuuyeckass padora Ne6. EcrecTBeHHBII 0TOOp-IBMIKYILAS
CHJIA HBOJIIOLIMH.

Tema 3.2. Makpo3BOJTIOIHS.
BO3HUKHOBEHME U pa3BUTHE
PKU3HU Ha 3eMiie

MakpoaBoronusi. @opMbl W OCHOBHBIE  HAalpaBJICHUS
makpo3pomtonmu  (A.H.  Cesepuon). Ilytu  goctuxeHus
ononornyeckoro mnporpecca. CoxpaHenue OuopasHoOOpasust Ha
3emite.

I'unote3bl U TeOpUN BO3HUKHOBEHHUs *HU3HU Ha 3emie. [losBieHnue
MEPBBIX KIETOK W HX H3Bodonus. I[IpokapuoTel W 3yKapuOTHI.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3HUKHOBeHHE
OCHOBHBIX I[apCTB DYKapHOT.

IIpakTnueckas padora Ne7. CpaBHEHHE TIPOKAPUOTOB U
9YKapHOTOB.

Tema 3.3. [IpoucxoxaeHue
YeJIOBEKA — aHTPOTIOTCHE3

AmnTpononorus — Hayka o 4enoBeke. CHCTeMaTHYECKOe MOJI0KEHUE
yenoBeka. CXOJCTBO M OTJIMYUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE
CTaJUH aHTPOIOreHe3a. DBOJIOLUSA COBPEMEHHOIO YEI0BEKA.
YenoBeueckue packl M UX €AMHCTBO. Bpems u mytu paccenenus
4eJI0BEKA M0 IIAHETE.

IIpakTuyeckasi padora Ne8. [IpucrocoOaeHHOCTh YeIOoBEKa K
Pa3HbBIM YCJIOBUSAM CPCIBbI.

Pa3pnen 4. Ixosorus

Tema 4.1.
JKosornyeckue (pakTopel U
Cpeabl )KU3HU

Cpenpl oOuTaHMS OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIHAs,
IIOYBCHHAsI, BHYTPUOPraHU3MCHHAs. DU3HUKO-XUMHUYECKUE
OCOOCHHOCTH cpel oOuTaHusi opranu3moB. IlpucnocoOnenus
OpPTaHW3MOB K JKH3HH B pPa3HbIX cpeaax. [IoHSATHE 3KOJIOTHYecKOoro
¢daktopa. Krnaccudukamus skomormdeckux ¢aktopos. IlpaBuio
muanmymMma 1O, JInubuxa. 3akon tonepantHoctu B. llendopna

IIpakTnyeckass padora Ne9. Kiaccupukanms 5KOIOTHYECKUX
(hakTopOB.

Tema 4.2.
[Tomymnsmmsi, cooOIecTBa,
DKOCHCTEMBI

OKojoru4eckass ~ XapakTepucTHKa  BuUJAa M HOMYJSLHH.
DKojoryyeckas HHIIAa BHJA. OKOJOTHYECKHE XapaKTEPUCTUKU
nonynsnuu. CooliiecTBa W 3KOCUCTeMbl. buomnenos u  ero
cTpykrypa. CBsi3u  MexAy oOpraHusmMamMM B OMOIIEHO3€.
CrpykTypHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peIyleHTbl. KpyroBOopoT BEHIECTB U ITOTOK SHEPTHUH B
skocucreme. Tpoduyeckue ypoBHH

IIpakTnyeckas padora Nel0. OcHOBHBIE IOKA3aTEIN YKOCUCTEMBI.
buomacca u npoaykuusi.

Tema 4.3.
buocdepa - robampHasS
HKOJIOTHYECKast CUCTEMA

buocdepa — xuBas obomouka 3emun. Pa3zButue mpeacraBieHUi o
ouoctepe B Tpymax B.M. Bepuaackoro. Obmactu 6uochepsl u ee
KoMIOHEHTHI. JKuBoe BemiecTBo Ouochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTH  cymiecTBoBaHusi  Ouocdeprl.  OcobeHHOCTH
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ouocdepsl  Kak  IOOANBHOM  dKocWcTeMbl.  JlMHamMudeckoe
paBHOBecue B Oumocdepe.  KpyroBopoTel  Bemectrs
OMOTCOXMMHUYECKHE ITUKIIBL. [ T00aIbHBIE IKOJIOTHYECKUE TIPOOIEMBI
COBPEMEHHOCTH

Tema 4.4.
BriusiHEE aHTPOIIOT€HHBIX
(dakTopoB Ha Ouochepy

AHTpoOTIOreHHbIe BO3ACUCTBHUS Ha Onochepy. 3arps3HEeHUs] KaKk BUT
AQHTPOIIOTEHHOTO BO3JICHCTBUS. AHTPONOICHHbIE BO3ACUCTBUS Ha
atmocthepy. BoszmeiictBuss Ha rtuapocdepy. BospeiictBus Ha
mutocepy. AHTpONOreHHbIE BO3JACHCTBUS HAa OHOTHYECKUE
coo0111ecTBa

IIpakTnueckas padora Nell. Ilpakruueckoe 3ansTre «OTXO0MbI
IIPOU3BOCTBA

Tema 4.5.

BiusiHue conuaibHo-
PKOJIOTMUYECKUX (PaKTOPOB Ha
3]10pPOBbE YEJIOBEKA

310poBbe U €ro cocraBisitomue. DakToppl, MOJOXKUTEIBHO U
OTPULIATEJIBHO BIIMAIOLIME HA OpraHu3M uyenoseka. [IpoGiema
TEXHOTE€HHBIX BO3JCHCTBHI Ha 300POBbE YeJoBeKa
(37eKTpOMarHUTHBIE MOJIs, ObITOBasi XUMUS, U30BITOUHBIE LIYMBI,
pamuanus W T.L). AJantanys OpraHu3Ma 4YeloBeKa K (akTopam
okpyxatomeid cpeabl. IlpuHununsl  GopMHpPOBaHUS — 340POBbE
coeperaromiero noseneHus. dusznueckas aKTUBHOCTb U 370POBBE.
buoxumuueckre acreKkTsl pallioOHaIbHOTO MUTaHUS

Ipakruyeckas padora Nel2. Brusaue abuorndyeckux (GpaxTopoB
Ha yeJIoBeKa (HU3KHME U BBICOKHE TEMIIEPATyphl)

Pa3gen 5. buoJsiorusa B :KU3HU

Tema 5.1.
BHOTEXHOIIOTUY B )KU3HUA
KaXXJI0T0

buoTexHoorus Kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HalpaBICHUS
COBPEMEHHOM OMoTeXHOI0rMH. MeToibl 6MOTeXHOIOrMH. OOBEKTHI
OMOTEXHOJIOTMH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUYECKHUX
hKcriepuMeHToB. [IpaBuia moucka u aHaan3a OMOIKOIOTHIECKOM
WMH(OpPMaLIMU U3 Pa3IMYHbIX HICTOYHHUKOB (Hay4YHasi U yueOHO-Hay4YHas
muTeparypa, cpefcTBa MaccoBoi MH(popMaruu, cetb IHTEepHET 1

JipyrHe)

Tema 5.2.
BbroTeEXHOIOrNH B
[POMBILIJIEHHOCTH

Pa3BuTHE MPOMBIIIICHHON OMOTEXHOJIOTHI U €€ TPUMEHEHHE B )KU3HU
yeJI0OBEKa, IOUCK U aHAIN3 UHPOPMAIUH U3 Pa3IMYHBIX HCTOUHUKOB
(HayyHast ¥ yueOHO-Hay4yHas JTUTeparypa, CpeiCTBa MacCOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue)

6. TEMATUYECKOE INTAHUPOBAHME 110 YYEGHOMY IIPEJIMETY

Ne HaunmenoBanue pasaenoB H Tem Bceero |Jleknus| IIpakTuHuyeck
n/n ne padoTsl
Beenenne 2 2 -

1. | Kierka — CTpyKTYpHO-QYHKIMOHAIbHAS eIMHUIA 25 23 2
JKHBOT0
1.1 | buonorus xak Hayka. O01Iast XapaKTepUCTHKA KU3HU. 6 5 1
1.2 | CtpykTypHO-(yHKIIMOHATbHASI OPTaHU3AIMS KIETOK 8 7 1
1.3 | CtpykTypHO-()YHKIIMOHABHBIE (aKTOPHI 5 5 0
HaCJIEZICTBEHHOCTH
1.4 | OOMeH BelIecTB U MPEBpaIeHHE YHEPTUU B KIIETKE 6 5 1
1.5 | JKusnenHslil UK KJIeTKU. Murto3. Melio3 6 6 0
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2. | CTtpoenue u GyHKIHMH OPraHu3Ma 26 24 2
2.1 | Ctpoenue opranuszma 7 7 -
2.2 | ®opMbl pa3MHOKEHUSI OPTaHU3MOB 4 4 -
2.3 | OHTOreHe3 pacCTEHUM, )KUBOTHBIX U YEJIOBEKa 5 5 1
2.4 | 3aKOHOMEPHOCTH HaCJIeIOBaHUS 4 4 -
2.5 | 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 5 1
3. | Teopus 3BoJIIOIUN 21 18 3
3.1 | UcTtopus 3BOJIIOIIMOHHOTO YUeHHSI. MUKPO3BOJIOLUS 5 4 1
3.2 | MakpoaBontonusi. BO3HUKHOBEHHE U Pa3BUTHE KU3HU 9 8 1
Ha 3emiie
3.3 | IlpoucxosxieHue 4eoBeKa — aHTPOIOTeHE3 7 6 1
4 | Dkoaorus 28 24 4
4.1 | Oxonoruueckue GaKTOPhI U CPEJIbl KUZHU 7 6 1
4.2 | Tlomynsuus, cooO1ecTBa, SKOCUCTEMBI 5 4 1
4.3 | buocepa - roOaTBEHAS YKOJIOTHYESCKAS CHCTEMA 5 5 0
4.4 | BnusiHue aHTpONOTeHHBIX (PakTOpoB HA Ouochepy 5 4 1
4.5 | BnusHaue conuanbHO-3KOJIOTHYECKUX (PAaKTOPOB Ha 6 5 1
3JI0pOBbE YEIIOBEKa
5 | buosorusi B KU3HU 8 8 -
5.1 | BHOTEXHOJIOrUH B )KU3HHU KaXKIOTO 4 4 -
5.2 | BUOTEXHOJIOTHMH B MPOMBIILJIEHHOCTH 4 4 -
Hroro: 117 105 12

[Ipu peanuzanuu copepkaHusi oOIIe0OPa30BATEIBHOTO Y4EOHOTO MpeaMeTa

«buonorus» B npenenax OIIOIT CIIO na 6a3e ocHOBHOrO 001ero 0Opa3oBaHUs C

noiyueHuem cpeanero oomiero oopazonanus (IITIKPC):

Buj yueOHoii padoTsl

O0BeM B yacax

O06beM 00pa3oBaTe/ibHOI MPOrpaMMbl 123
B TOM 4HcJIe:

TEOpETUYECKOe 00yUeHne 105
MPAKTUYECKUE 3aHATUS 12

J'Ia60paTOpHLIe 3aHATHUA

Y4eOHBIM IITAHOM HE

MIPETYCMOTPEHBI
V4eOHBIM IUTAHOM HE
Koncynemayus
IPElyCMOTPEHBI
V4eOHBIM TUIAHOM HE
CamocmosmenvHnas paboma
IPElyCMOTPEHBI
Ilpomesxcymounana ammecmayus 6 popme IK3amena 6
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7. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuaibHo-mexHUYecKoul 6a3vl, HEOOXOOUMOU 0N
ocyuiecmenenus 00pa3oeamenbHo20 npoyecca

HaumeHoBaHMe cienMaJbHBIX IOMeLIeHUI 1 OcHaleHHOCTh crennaabHbIX
i MOMelIeHU ISl CAMOCTOSATEJILHOM padoThl NOMelleHUui U oMeleH Ui 1S
CaMOCTOSITEJIbHOM PadoThI
KaGuner Ouonorun: yueOHast ayautopus st | 1. YdyeOHas gocka
IIPOBE/ICHUS 3aHATUH BCEX BUJOB, B TOM uMcie | 2.Pabouee MecTo npenopaBaTes
TPYINIIOBBIX U MHINBHUYaJbHBIX KOHCYIbTalMiA, | 3. KomrmekT yueOHoil mebenu Ha 25
TEKYILEro KOHTPOJIS U MPOMEXYTOYHOMN 00y4aroLIMXCsl
aTTeCcTalluu 4.Y4eOHO-HaArIAHbIE TOCOOUS
1 414042, r. Actpaxanb, yi1. MaructpanbHas, 18 | 5.11epeHocHoit MYJIETUMEIUIMHBIN
) Ayautopus Ne 204 KOMIUIEKT
6.loctyn K UH()OPMAIIMOHHO-
TENIEKOMMYHHUKAIIMOHHON ceTH
«HTEpHET»
[Tomemienue 1t camocrosiTenbHOM padoTsl | 1. KommiekT yueOHoit mebenn Ha 25
414042, r. Actpaxanb, yi1. MarucrpanbHas, 18 | oOyyaromuxcs
Aynuropus Ne 308 2. KommnbroTepsl — 20IT.
5 3.loctyn mHpOpMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHOM
cet «MHTEpHET»

7.2. Pexomenoyemasn numepamypa (u3 ghedepanvnozo nepeunsi)
@) OCHOGHAA yueOHasn rumepamypa:

1. buonorus 10 knacc. ba3zoBelil ypoBenb. Yueonuk. YMK "JIunus xuzaun"
Py6moB Anekcanap Muxaitnosud, [laceunnk Bragumup Bacunbesuu. M3naTenscTBoO

[Ipocsemenne 2022.

2. buonorus. 11 kmacc. bazoBbiii ypoBenb. Yuebuuk. YMK "Jlunus
xu3Hu" | Pyoros Anekcanap Muxaiinosud, [Taceunnk Brnamumup BacusibeBuu.
N3parensctBo [IpocBemenne 2022.

0) JOoMOTHUTENbHAS ydeOHas TuTepaTrypa (B T.4. CJIOBAPH):
1.  buonorus. O6mas 6uosorus (0a3oBsiid ypoBeHb) E.A. KpukcyHos, A A.

Kamenckuii, 2023
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2. O6masa 6uonorus. ABtop: MamontoB Cepreii I'puropreBuy, 3axapos
Brmagumup bopucoBuu. MspatensctBo: Kwuopye, 2022 r1. Cepus: Cpennee
npodeccuoHalibHOE 00pa30BaHMUE.

8) nepeueHnv yueOHO-MemoouuecKko2o odecneueHus:

1.  YueOGHO-MeTOauYecKoe T0COOME TIO BBIIOJHEHUIO pedepaTos,
JTOKJ1a/10B, MHJIMBUIYAIbHBIX MTPOEKTOB MO yueOHOU nucuumivae «buonorusy» mo
npodeccuu 43.01.09 [ToBap,koHaUTED

2. ') IHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karasor AKOJIOTUYECKUX caiToB).

www.ecoculture.ru (CaiiT 3K0JIOTHYECKOTO MPOCBEIIICHHUS ).

2. www.ecocommunity.ru (MHpopMaIimoHHbIN caiiT, OCBENIAIOMINUA TPOOIEMBI
skosoruu Poccun).

1) DJIEKTPOHHO-OMOIMOTEUHbBIE CUCTEMBI:

1. KoncrantunoB B. M., Pe3zanoB A. I'., ®aneeBa E. O. buonorus: yueOHUK
JUISL CTY1. YUpexaeHuit cpea. npod. oopazoBanus / moxa pea. B. M. KonctantuHosa.

— M., 2022 https://academia-moscow.ru/reader/?71d=211746

DKOJIOTUYECKUE OCHOBBI ITpUpoaononb3oBanus, Koncrantnaos B.M., Uenunase
10.b.17-e  wu3m.,, crep. wm3manme  2020r.  http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeueHb yueOHO-Memoouuecko2o odecneueHus:

1. O6 obpazoBanuu B Poccuiickoit deneparuu: denep. 3akon ot 29.12.2012
No273-®3 (B pen. denepanbubix 3akoHOB oT 07.05.2013 Ne99-®3, ot 07.06.2013
Nel120-@3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Nell1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3,
or 27.05.2014 Nel35-®3, or 04.06.2014 Nel48-®3, ¢ wu3M., BHECCHHBIMHU
®enepanbHbiM 3aKk0HOM 0T 04.06.2014 Nel45-®3, B pen.otr 03.07.2016, ¢ u3m. ot
19.12.2016)

2.IIpuka3z MunuctepctBa oOpazoBanusi u Hayku PD ot 31 mexabps 2015 r.
Nel578 «O BHeceHuM u3MeHeHMHl B  (eaepalibHbId  TOCYJapCTBEHHBIMI

00pa3oBaTeNbHBIH CTaHIAPT CPEAHEro Oo0Iero o0pa3oBaHMsl, YTBEPXKAECHHBIN
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npukazoM MunucrepcTBa 06pazoBanus 1 Hayku Poccuiickoit @eneparun ot 17 mas

2012r. Ned413y.

8.OCOBEHHOCTH OPTAHMU3ALIMU OBYUYEHUA JJIS1 UTHBAJIMAOB U
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA

I[J'IH O6yT—IaIOIHI/IXC$I U3 4YHCJIa HWHBAJIMIAOB MW JIMI C OI'PaHUYCHHBIMU

BO3MOXHOCTAMHU 3A0POBbA HA OCHOBAHHUA ITHCBMCHHOI'O 3asBJICHUA yqe6Ha;1

JUCIHIIIIMHA «buogorus PCAIN3YyCTCA C YICTOM 0ocoOeHHOCTEH HCI/IXO(l)I/ISI/I‘ICCKOI‘O

Pa3BUTHUS, WHIUBUAYAJIbHBIX BO3MOXKHOCTEM U COCTOSHUSA 3J0pPOBbs (manee —

HWHJMBUAYAJIBHBIX OCOOCHHOCTEH).

9. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHMUSA

YUYEBHOI'O TIPEIMETA
PesyabTarsl Kon IIpoBepsiemble ®opMBbI U METOBI
o0y4yeHust pe3y YMEHHS ¥ 3HAHUA KOHTPOJIS1 HOLCHKH
(JIMT4YHOCTHBIE, Jb pe3yJabTaToB 00y4eHus!
npeIMeTHbIe, TaTo Texkymmmii IIpomexxyrounas
MeTanpeaMeTHbIe) B KOHTPOJIb aTTecTalys
JUYHOCMHbLE
YCTOWYUBBINA UHTEPEC K JI1 | 3HaTb OCHOBHBIE 3aKOHBI | Ycmubiii onpoc OK3ameH
UCTOpUU U OMOJIOTHH U OTKPBITHS B | [Ipakxmuueckast
JOCTUKEHUSAM B OMOIOTHH, CIeNaHHbIe paboma
00J1aCTH €CTECTBEHHBIX POCCUICKUMHM YYEHBIMH- | Tecmuposganue
HayK, 4yBCTBO TOPJIOCTH yBepeHHOE nonb3oBaHue | Peghepam
3a poCCHIiCKHe OMOJIOTHYeCKON
€CTECTBEHHBIE HAYKU; TEPMHUHOJIOTHEN 1
CHMBOJIHKOM;
IrPaMOTHOIO MTOBEICHHUS B
OKpYXarolleu cpene,
JUIS1 OLICHKU BIIUSIHUSA
XUMHYECKOTO
3arpsi3HEHUs
OKpY>Karolleu cpeabl Ha
OpraHH3M 4YeJ0BeKa U
JpYTHe *KUBbIE
OpraHU3MBl;
TOTOBHOCTB K JI2 | Tlonumars Peghepam
IIPOIOJIKEHHIO CYLIHOCTb U
obOpa3oBaHmus, COLIMATILHYIO
HIOBBIIIEHUIO 3HAYUMOCTb CBOEH
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KBaJTM(DUKAIMH B Oymymeit
n30paHHON npodeccum,
npodeCCHOHATEHON MPOSIBIISATH K HEH
JEATEIbHOCTH C YCTOMYUBBIN
UCTIOJIh30BAHUEM HUHTEPEC;
3HaHUU B 00JacTu CaMocCTOoSTENBHO
€CTECTBCHHBIX HAYK; OTIPEICIISATh 33]a4H
npodeccuoOHaTBLHOT
0 U JUYHOCTHOTO
pa3BUTHS,
3aHUMAThCS
camoo0Opa3oBaHuEM,
OCO3HaHHO
IUIaHUPOBATh
TTOBBITIICHUE
KB (DUKAIHH.
00BbeKTUBHOE OcO3HaHue| JI3  |chOpMUPOBAHHOCTD Pegpepam Ok3amen
3HAYHMOCTH YMEHHS IPUMEHSTh
KOMITIETSHIIHMH B 001aCcTH €CTeCTBEHHOHAYYIHBIE
€CTECTBEHHBIX HAYK IS 3HAHUA JUISI O0bSACHEHUS
9eJI0BeKa U O0IIEeCTBa, OKPYKAFOIIHUX SBICHHIA,
YMEHHE UCIOJIb30BaTh COXPaHEHHUS 3/10POBbS,
TEXHOJIOTUYECKHE oOecrieueHust
JOCTUXKEHHS B 00JIaCTH 0€30MaCHOCTH
XUMHH U OMOJIOTHH [ PKU3HEIeATeIbHOCTH,
TTOBBITIICHUS OepeKHOTO OTHOIICHHSI K
COOCTBEHHOTO MPUPOJIE, PALIMOHAIBHOTO
WHTEIUICKTYaJIbHOTO MPUPOIOTIONB30BAHUS, &
pa3BUTHUA B BEIOpAaHHOU TaK>Ke BHIMIOJTHEHUSI POITU
npogeccuoHaTbHON FPaMOTHOTI'O TOTPEOUTENS;
JeSITeTbHOCTH
MemanpeomemHpix:
oBnajieHue ymeHusimu v | M1 | paboTath ¢ Ipakmuueckas Ox3amen
HaBBIKaMU Pa3INIHBIX TEOPETUIECKUM paboma
BUJIOB TO3HABATEIHHOU MaTepHualoM, Pecpepam
JIEeATEIbHOCTH I AHAIM3UPOBATH, JIENIATh Tecmuposanue
W3Y4YEeHHUS Pa3HbIX BBIBO/IBL.
CTOPOH OKPYXKAIOIIETO MPUMEHSITh OCHOBHBIE
€CTECTBEHHOT'O MUPA; METO/IbI IO3HAHUS
(Habmro1eHus, HAYYHOTO
SKCIEPUMEHTA) JIst
W3YYCHHS Pa3TMIHBIX
CTOPOH XUMHUYECKUX
00BEKTOB ¥ MPOIIECCOB, C
KOTOPBIMH BO3HHKAET
HE00XOIUMOCTh
CTAJIKUBATHCSI B
npodeccrnoHabHOM
cepe;
YMEHHS JIeIaTh BBIBOIBI
MPUMEHEHNE OCHOBHBIX M?2 | 3uate: Ouonoruueckyo | Ilpakmuueckas
METOJIOB TIO3HAHUS TEPMUHOJIOTHIO U paboma
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(HaOMrOACHMSI, HAYIHOTO
PKCIIEPUMEHTA) JJIs
M3YYCHUS PA3THYHBIX
CTOPOH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, C
KOTOPBIMH BO3HHUKACT

CHUMBOIJIHKY ;

OCHOBHBIE TTOJIOKEHUS
OMOJIOTUYECKUX TEOPUi
(knerovHas,
HBOJIIOIIMOHHAS TEOPHUS
UY./lapBuHa); yaeHHE
B.M.Bepnaackoro o

Peghepam

HEO0XO0IUMOCTb
CTAJIKMBATHCS B Ouocepe; CymHOCTS
N 3akoHOB . MeHaems,
podeccnoHATbHOM N
cdepe; 3aKOHOMEPHOCTEH
H3MCHYMBOCTH,
npeoMemubix:
c(hOpMHUPOBAHHOCTh 111 | [Tonumatpb poiib OuoNIOTUH | Ycmuwiil onpoc
MpeACTaBICHUH O B €CTECTBO3HAHUH, €€ Tecmuposanue
EJIOCTHOU CBSI3b C IpYTUMH Hpakmuqecmﬂ
COBPEMEHHOM €CTECTBEHHBIMHU HAYKAMMU, padoma
€CTECTBEHHOHAYyYHOU 3HAYCHHE B
KapTUHE MUPA, IPUPOJIC YKU3HHU COBPEMEHHOTO
KaK €qUHOH [IeJIOCTHON oOmiecTBa
CHCTEME, B3aUMOCBSI3H 3HaTh BaKHEHUIIINE
4yesoBeKa, MPUPOJIbI U BEII[ECTBA U MaTEPHAIIBI.
oO111ecTBa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTadax
Bcenennoi;
BJIA/ICHAE 3HAHUAMU O 112 | chopMHPOBaHHOCTH Yemuwvui onpoc
HanboJiee BaXKHBIX peCTaBACHUMN O Tecmuposanue
OTKPBITHAX U Hay4YHOM METOJE Hpakmuqecmﬂ
JOCTUKEHUSIX B 00J1acTH MMO3HAHUA IPUPOABI U padoma
€CTECTBO3HAHMS, CpeicTBax U3y4yeHUs
MMOBJIUSBIINX HA Meramupa, MakpoMupa u
SBOJTIOIIUIO MUKPOMHUPA; BIaJCHUE
MIPEACTABICHUH O puéMaMu
MPUPOJIE, HA pa3BUTHE €CTECTBEHHOHAYUYHBIX
TEXHUKHU U TEXHOJIOTHIL, HaOJIIOICHUH, OITBITOB
HCCIICA0BAHUN 1 OLICHKHU
JIOCTOBEPHOCTH
MOJIYYE€HHBIX
PE3YIIbTATOB,
c(OpPMHPOBAHHOCTH 113 OHOJNIOTHYECKYIO Ipakmuueckas Oxzamen
YMEHHUSI IPUMEHSATh TePMUHOJOTHIO 1 paboma
€CTECTBEHHOHAYYHbBIE CHMBOIIHIKY: Tecmuposanue
3HAHUA 1151 O0BICHEHUS
OKPY’KaIOIIUX SIBJICHUH,
3HATh:

COXPAHCHHUS 3JI0POBBSI,
oOecrieueHus
Oe3omacHoOCTH
JKU3HEIESITEIbHOCTH,
OEpEKHOTO OTHOIIICHUS
K TIPUPOJIE,
paIMOHATILHOTO

[POJIb OMOJIOTHH B
(bopMupoBaHUU
HAYYHOTO
MUPOBO33pEHUS; BKIIA/
OMOJIOTUYECKUX TEOPHUI

B (hopMUpOBaHHE
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MPUPOIONOIB30BaHUS, A
TaK)K€ BBIITOTHEHUS
POJI TPAMOTHOTO

COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTHUHBI MHPA;

OTpeOUTENS; €AMHCTBO )KMBOU U

HEKUBOU ITPUPOJIBI,

[POZICTBO JKUBBIX

OpPTraHU3MOB;

OTPULIATEIIEHOE

BIIMSIHUE aJIKOTOJId,

HUKOTHHA,

HapKOTUYECKUX

BELIECTB HA Pa3BUTHE

3apO/IbIIlIa YEJIOBEKa;

BIIMSHUE MYTarcHOB Ha

OpraHHU3M 4YEeJIOBEKa,

HKOJIOTUYECKUX

(hakTOpOB Ha

OpraHu3MBlI;

B3aMMOCBSI3U

OpraHU3MOB U

OKpY>Karolle CpeJibl;

[IPUYMHBI DBOJIIOLHH,

M3MEHSIEMOCTH BUIOB,

HapyLICHUH pa3BUTHSA

OpPraHU3MOB,

HACJICICTBEHHBIX

3a00JIeBaHUN, MyTaIUH,

YCTOMYMBOCTH Y CMEHBI

PKOCHUCTEM,;

HEOOXOJMMOCTH

COXpaHEHUS

MHOT000pa3us BUJIOB;
c(OpMHPOBAHHOCTH 114 | pemars sneMeHTapHbIC Ilpakmuueckas OKk3ameH
MIPEACTABICHUH O OuoIOrUYecKue 3a/1auy; paboma
Hay4YHOM METO/IE COCTAaBIISITh dNIEMEHTapHbe | Tecmuposaue
MO3HAaHUs MPUPOAbI 1 CXCEMbI CKpCIIMBAaHUA U
CpCACTBAX U3Yy4YCHUSA CXCMBI IICPEHOCA BCIICCTB U
Merammpa, MaKpoMupa SHEPrHH B IKOCHCTEMAX
A MHUKPOMHPA; BIaJCHUE (uenu nuTaHUN);
pueMaMu
€CTeCTBEHHOHAYYHbIX
HaOJII0ICHUH, OTIBITOB,
HCCIEIOBAHNH 1 OIIEHKH
JIOCTOBEPHOCTH
MOJTyYEHHBIX
pE3yIbTATOB;
BIIQJICHUE MOHSATUIHBIM | [[5 [PUBOIUTH MPUMEPHIL: Yemuwvii onpoc
anmapaTrom B3alMO/ICIICTBUS T€HOB, Ipakmuueckas
€CTECTBEHHBIX HayK, TEHHBIX U paboma
MTO3BOJISIOIIUM XPOMOCOMHBIX Jlabopamopnas
[T03HABaTh MHUP, MyTaLWN; TOMYJISILUMN Y paboma

Y4acTBOBATh B

[PA3HBIX BUOOB,

19




IHMCKYCCHSIX TI0
€CTECTBEHHOHAYYHBIM
BOIIPOCAM,
UCTIOJIb30BATh
pa3INYHbIC HCTOYHUKU
uHbOpMaUU A
HOATOTOBKH
COOCTBEHHBIX paboT,
KPUTHUYECKH OTHOCHTBCS
K coobmienusm CMU,
cozieprKaliM HayqHYIO
nHpopmanmo

HaCJIEACTBEHHBIX U
HEHACJICACTBEHHBIX
M3MEHEHUI, MyTalUH,
€CTECTBCHHBIX U
MCKYCCTBEHHBIX
PKOCHCTEM;

cOpPMUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
110 OTHOIIICHHIO K
OHMOJIOTUIECKOI
nHbopmanuu,
IIOJIy4a€MOM U3 Pa3HBIX
HCTOYHUKOB.

116

YMeHue KpuTH4eCKou
OIICHKH JIOCTOBEPHOCTH
OMOJIOrNYeCKOit
UHpOpMAIHH,
MOCTYMHAIOIEeH U3 pa3HbIX
HCTOYHHKOB.

Yemmuwu onpoc
Peghepam
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