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L.IIOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma  00meoOpa3oBaTENbHOM  y4eOHOW  TUCITUTUTMHBI
«buonorus» mnpemHa3HAUEHA I W3YYCHUS €CTECTBO3HAHHWS B CTPOUTEIHHOM
orneneann  koiemka JKKX ATACY, npu peanmusauuu o0Opa3oBaTeIbHON
IporpaMMbl  CpefHero oOmiero oOpa3oBaHHs B TpeAeNiaX OCBOCHHS OCHOBHOM
npodeccuonanbHoit  oOpazoBatenbHOW mporpammbl  CIIO  (OINIOIT CIIO) mo
npocdeccuu 08.01.28 Mactep OTIAEIOUHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX pabOT Ha
0a3e OCHOBHOTO 00IIeT0 0Opa30BaHMs.

PaGouast mporpamma paspaborana Ha ocHOBe TpeOoBanuit ®I'OC cpeanero
PO EeCCHOHANBHOTO 00pa30BaHusl, NPEIBABISEMBIX K CTPYKTYpE, COJAEPKAHHUIO W
pe3yibTaTaM OCBOEHHSA Yy4eOHON IUCHUIUIMHBI «bHOJNOTHS», B COOTBETCTBUH C
PekoMeHmanusMu 1Mo OpraHU3alMM IOJYy4YEHHUsS CpPeAHEro oOluiero oOpa3oBaHUs B
mpenenax OCBOEHHS 00pa30BaTeNbHBIX IMPOTPAMM CPEIHEro MpodeCcCHOHATHLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro 0OO0pa3oBaHUs C Y4YETOM TpeOOBaHMIA
denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U TOIy4aeMOu
npodeccun cpeaHero mnpodeccuoHanbHOrO obOpa3oBaHus (muchbMo Jlemapramenta
rOCyJapCTBEHHONW TMOJUTUKKM B cdepe mnoarotoBku padoumx kaapo u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copeprkanre TIporpamMMbl YIeOHON JUCITUIUTHHBI «bHOOTHS) HampaBlIeHO Ha
JOCTHUKEHHUE CICAYIOUINX LEeIeH:

- OCBOCHHME 3HAaHUN O COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHE MHpa H
METO/JaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOojiee BaXXHBIMH WICIMH U
JTOCTIKCHUSIMU €CTECTBO3HAHMS, OKA3aBIIMMU OIPEACIISIONICe BINSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTH;

- OBJIAJICHWE YMCHUSIMH TPUMEHSTH TOJyYCHHbIE 3HAHUS JJISI OOBSICHEHUS
SIBJICHUI OKPYKAIOIIEro MHpPA, BOCIPUATHS WH(POPMAIMU €CTECTBEHHOHAYYHOTO U
po(heCcCHOHATEHO 3HAYMMOTO COZCPKAHMS;

- pa3BUTHE WHTEJUICKTYaJbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPUTHYECKOTO
MBIIIJICHAST B XOJI¢ TPOBEICHUS MPOCTEHINNX WCCIICIOBAHWMA, aHaIN3a SBIICHUH,

BOCIIPUSATHUS U MHTEPIIPETALMU €CTECTBEHHOHAYUYHON HH(OpMaIIIY;



- BOCTIUTaHUE YOEKIACHHOCTH B BO3MOXXHOCTHU MO3HAHUS 3aKOHHON MPHUPOJBI U
UCTIOJIb30BaHUS JOCTIKEHUM €CTECTBEHHBIX HAayK JUIS pPa3BUTHUS IMBHIN3AIUH U
MIOBBIIIICHUS KAUueCTBa KU3HHU;

- TpPUMEHEHHE eCTECTBEHHOHAyYHBIX 3HaHUH B  MpodeccHoHATbHOI
JESTEIbBHOCTH W TOBCEAHEBHOW JKU3HU Juid  obecriedueHuss Oe30MacHOCTH
KU3HENIEATSIFHOCTH; TPAaMOTHOTO HCIIOJNIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXPpaHbl 37I0POBbS, OKPY’KaIOIIEH CPebl.

B pabouyio mporpaMmy BKJIIOYEHO COJEp)KaHHE, HalpaBI€HHOE Ha
(dopMupoBaHUEe Yy O0yyaroUMXcs KOMIETEHIIMH, HEOOXOAUMBIX JJiI Ka4YECTBEHHOIO
ocBoenust OIIOIT CIIO na 6a3ze ocHOBHOro oOIIEro oOpa3oBaHUs C MOJYyYEHHUEM
CpeqHero oomero o0pa3oBaHMs; MPOrPaMMbl IMOATOTOBKHM KBaTU(UIIMPOBAHHBIX
paboumx, CiyKalux.

2.0bIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA

buosornss — cucremMa HayK, HM3ydarollas BCE AaCIEKThl >KMU3HH, HA BCEX
YPOBHAX OpPraHM3alldM >KUBOIO, HAYMHAsA C MOJIEKYJSIPHOIO M 3aKaH4YMBas
onochepupiM. OObEeKTaMU U3y4YEeHHs] OUOJIOTUU SIBISIOTCS JKUBBIE OPTaHU3MBI, UX
CTPOCHHE U >KU3HENEATEIbHOCTh, UX MHOI000pasue, MpOUCXO0XKIEHUE, SBOIIOUS U

pacrpeaeeHue K1UBbIX OPraHU3MOB Ha 3eMJle.

OO6mast Omoyiorusi HW3y4daeT 3aKOHBl HCTOPUYECKOTO M HMHIAUBHUAYATHHOTO
pPa3BUTHS OPraHU3MOB, OOIIME 3aKOHBI JKU3HU U TE€ OCOOCHHOCTH, KOTOpHIE
XapakTepPHbl JUISI BCEX BHUJOB JKHMBBIX CYIIECTB HA IUIAHETE, a TaKXe WX

B3aUMOJICMCTBUE C OKPYKAIOIIEH CPEIOM.

BI/IOJIOFI/ISI, TaKHM 06pa30M, ABJIAACTCA OI[HOﬁ M3 OCHOBOIIOJIAraromux HAyK O
ZKHU3HH, a BJIaACHHC OMOJIOTUYECKUMH 3HAHUSIMH — OAHUM U3 HCO6XOI[I/IMBIX

YCJIOBI/Iﬁ COXpaHCHH: )KM3HU Ha IINIAHCTC.

OcHOBY cojepkaHusi ydyeOHOW JUCHMIUIMHBI «bHoNoTHs» COCTaBISIOT
CIEAYIOIINE BEAYIIUE HACH: OTIMYUTENbHBIE IPU3HAKA >KUBOM TPUPOIBI, €€
YpPOBHEBasi OpraHu3alys W 3BOJIONUSA. B COOTBETCTBHM C HUMH BBIIEJICHBI

COACPIKATCIIbHBIC JIMHUU: OMOJ0Orus Kak HayKa; OMOJOrHYECKHE 3aKOHOMCPHOCTH,



MCTO/JIbl HAYYHOI'O IIO3HAHM:A, KJIICTKA, OPraHu3M, IMOIYJIAIHWA; BU, 9KOCUCTCMbI (B

TOM 4ucie onocdepa).

Conmepxanne  yuyeOHOW  AWCHMIUIMHBI  HANpaBlI€HO HA  MOJATOTOBKY
oOy4aromuxcs K PEHICHUIO BaXKHEWIINX 3a/ad, CTOSIIUX TMepes OMOIIOTHYECKOM
HAayKOW, — MO palMOHAIBHOMY IIPUPOJOIIOIB30BAHUIO, OXPAHE OKpPYKAIOLIEH

CpeIbl U 3JI0POBbS JTFOJIEH.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OpPraHMU3AIMAX, PEaTU3YIOIINX
o0Opa3oBaTeNpHYI0 MpPOrpaMMy CpelHero ooOmero oOpa3oBaHus B Ipeneiax
ocBoerust OIIOII CIIO nHa 0a3e OCHOBHOTO O0OIIEr0 OOpa3oBaHUS, H3yUCHUE
y4eOHOW TUCIHHUIUIMHBI «BHONOTHS» UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npopuns  npodeccuoHampHOro  oOpa3oBaHMs, OasupyeTcss Ha  3HAHUAX
O0Oy4YaronIMXcs, MOJYyYEHHBIX NPU U3yYeHUH OUOJIOTUH, XUMUH, GU3UKHU, reorpaduu

B OCHOBHOM IIIKOJIE.

[Ipu ocBoenuu mnpodeccuit CIIO u cnenuansHocTeld CIIO TexHMUECKOTO
npoduias mpodecCUOHATIBHOTO 00pa30BaHUs OMOJIOTHS W3y4yaeTcsi Ha 0a30BOM
ypoBHe DI'OC cpennero odiiero odpazoBanus, npu ocBoenun npodeccuit CI1O u
cneunansHocTeir  CIIO  ecrecTBeHHOHAaydyHOro mnpoduias MNpodecCHOHATBLHOTO
oOpa3zoBaHusl OHMONOrUsl MU3y4aeTcsi OoJiee yriayOJeHHO, Kak npoduibHas ydueOHas
JTUCIUIUINHA, y4YWTHIBAIOIIAs CHEU(UKY OCBaMBaeMbIX Mpodeccuil  Wiu
CHeLMaIbHOCTEH. DTO BBIpaXKaeTcs B COACPKAHUM OOy4YeHUSs, KOJIMYECTBE 4YacoB,
BBIICTISIEMBIX HAa M3Y4YEHHE OTACIBHBIX TeM YYeOHOW MUCIUIUIMHBI, TIIyOWHE WX
OCBOEHHUSl O0O0ydarmoIIMMHCA, O0beMe M XapakTepe MPAKTUYECKUX 3aHATHUMH,

JIEMOHCTpAIIU, BUAaX BHEAYAUTOPHON CaMOCTOATEIIBHOU pabOThl CTY/ICHTOB U T. II.

CopepxaHue y4yeOHOM IUCHUIUIMHBI MpelycMaTpUBaeT (GOpMUpOBaHHUE Yy
oOydJarommxcst OOIIEHAYYHBIX 3HAHWWA, YMEHUW W HAaBBIKOB, YHHUBEPCAIBHBIX
CIIOCOOOB JCATEIBHOCTH M KIFOUEBBIX KOMIIETEHIIMH, BKJIFOYAIONIUX YMCHHE
CpaBHHUBATh OHOJIOTHYECKHE OOBEKTHI, aHAIM3UPOBATh, OIICHUBATh M 0000IIATH
MOJIYYCHHBIC CBEJICHMS, YMETh HAaXOJWTh M MCIOJb30BaTh HWHGOPMAIMIO U3

Pa3IMYHbIX UCTOYHUKOB.



N3yyenue oOmieoOpa3oBaTenbHON y4eOHONW auCIMIUIMHBI  «bromorusy
3aBepIlaeTCs IMOJABEACHHEM HTOroB B ¢opMme aup(HepeHIMPOBAaHHOTO 3a4yeTa B
pamMKax TPOMEKYTOYHOW aTTeCTallMM CTYIEHTOB B Tiporiecce ocBoeHus OITOIT

CIIO ¢ monyuenuem cpennero obmero oopazosanus ([TITKPC).

3. MECTO YYEBHOTI'O IPEIMETA B YYEBHOM IIVIAHE

YyebOnast qucnumuinHa «bronorusy sBIseTcs y4eOHBIM MPEIMETOM TI0 BBIOOPY
u3 00s3aTenbHOM npeaMeTHoi obnactu «EctectBennbie Hayku» DI'OC cpennero
o0rmero oOpa3oBaHws.

VYyebnas aucuuruinaa «buonorusy nzydaercs: B 00111€00pa3oBaTeIbHOM IUKIIE
yueOHoro miaHa 08.01.28 MacTep OTIENOYHBIX CTPOMUTENBHBIX M JIEKOPATUBHBIX
paboT Ha 6a3e OCHOBHOI'O OOIIEro 00pa30BaHMUs.

4. PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoeHue copaep:kaHusi y4eOHOW AucuUILIMHBI «buosorus» obecneynBaet
JOCTUKEHUE CTYJEHTAMH CIICIYIOIINUX PE3YIbTATOB:

JIUYHOCHHbIX:

JI1 ycTOiuUBBIM MHTEPEC K UCTOPUM U JOCTHKEHUSIM B 00JIaCTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJ/IOCTHU 32 POCCUMCKNE €CTECTBEHHbBIEC HAYKH;

JI2 TOTOBHOCTH K MPOAOHKEHUIO 00pa30BaHus, MOBBIIIEHUIO KBAIM(pUKAUK B
M30paHHON MPO(EeCcCHOHATBEHOMN EATeIbHOCTH C UCTIOJIb30BaHWEM 3HaHUHN B 00J1acTH
€CTECTBEHHBIX HAYK;

JI3 0OBEKTHMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHUUA B o01acTu
€CTECTBEHHBIX HAyK JJIA 4YeJloBeKa H O0O0IIecTBa, YyMEHUE HCIOJIb30BaTh
TEXHOJIOTUUECKHE JOCTIKCHHUS B OOJACTH XWMHUU W OWOJIOTHH JIJISl TIOBBITIICHUS
COOCTBEHHOT'0 HMHTEJUICKTYaJIbHOTO pa3BUTHS B BBIOpAaHHOW TpodhecCUOHATIBHON
NEeATEIbHOCTH;

JI4 ymeHue npoaHaIM3UpOBaTh TEXHOTEHHbBIC MOCIEACTBUS I OKPYKAIOIICH
Cpelibl, OBITOBOW M TPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

JIS TOTOBHOCTh  CaMOCTOATENHLHO  JOOBIBATH  HOBBIE  1JIsi  ceOs
€CTEeCTBEHHOHAYYHbIC 3HAHUS C UCIIOJIB30BAaHUEM JJIsl 3TOTO JOCTYITHBIX UCTOUYHUKOB

uHbOpMaIHH;



JI6 yMeHue ynmpaBisThb CBOEH MO3HABATEIbHOW AESATEIbHOCTHIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalbHOTO Pa3BUTHS;

JI7 ymeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3AMMOOTHOILIICHHS B KOMAaH/E MO
penieHuo o0IuX 3a7a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomMemHbix:

MI1 oBnageHre yMEHUSMU U HaBBIKAMHU PA3JIMYHBIX BUIOB MO3HABATEIBHOM
NEATEIbHOCTH JIJIsl U3YYEHHSI pa3HbIX CTOPOH OKPY>KAOUIEro €CTECTBEHHOI'O MUPA;

M2 mnpuMeHeHHE OCHOBHBIX METOJOB MO3HaHUS (HAOIIOJIEHUS, HAYYHOTO
HKCIIEPUMEHTA) JJII M3YYEHUS PA3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, C KOTOPHIMU BO3HHMKAET HEOOXOJAMMOCTh CTAJIKMBATHCA B MPO(eCCHOHATBLHOM
chepe;

M3 yMmeHue omnpenenarb Leld U 33Ja4d JIeATeIbHOCTH, BBIOUpATh CpeicTBa
JUISL X TIOCTUXKECHUS Ha TIPAKTUKE;

M4 yMmeHue UCMNONAB30BaTh pa3IUUHbIE UCTOYHUKH I TOJYYCHHS
€CTECTBEHHOHAYYHO! MH(OPMAIMU U OLICHUBATh €€ JOCTOBEPHOCTD IS JOCTHKEHHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

npeoOMemHblIx:

[11  chopMUpPOBAHHOCTH MPEACTABICHHM O IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KApTUHE MHpA, NMPUPOAE KAK E€AUHOW LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YEJOBEKa, MPUPOAbI M OOIECTBAa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BceleHHOM;

[12 Bnamenue 3HaAHUSMU O HaMOOJEE BAXKHBIX OTKPBHITUAX U JOCTHIKEHUAX B
00JIaCTH €CTECTBO3HAHUS, MOBJIMSABLIMX HA SBOJIIOLHUIO MPEIACTaBICHUN O MPHUPOJE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

[13 chopmupoBaHHOCTH YMEHUSI PUMEHSTh €CTECTBEHHOHAYYHbBIC 3HAHUS IS
OOBSCHEHUSI OKpPYXAIOIUX SIBJICHUM, COXpPAHEHUs 3J0pPOBbs, OOeCHeueHUs
0€30MacCHOCTH  KU3HEACSITENbHOCTH, OEpEeXHOr0  OTHONICHHUS K  MPHUPOJE,
pPalMOHANBHOTO MPUPOAOIIOIB30BAHUSA, @ TAKXKE BBINOJHEHUS POJIU TPaMOTHOTO
OTpEOUTES;

[14 chopmupoBaHHOCTh TPEACTABICHUNW O HAYYHOM METOJIE TO3HAHUS



IPUPOABI U CPEACTBAX M3YUYEHHUS Meramupa, MaKpoMHpa U MHKPOMHpA; BIIaJICHUE
IpUEMaMU €CTECTBEHHOHAYYHBIX HAOJIOEHUM, ONBITOB, MCCIECIOBAaHUM M OLEHKU
JIOCTOBEPHOCTH MOITYUYEHHBIX PE3YJIbTATOB;

[15 BnaneHue NMOHATHIHBIM annapaToM €CTECTBEHHBIX HAYyK, MO3BOJISAIOIINM
NO03HAaBAaTh MHP, YYaCTBOBATH B JIUCKYCCHSX IO €CTECTBEHHOHAYYHBIM BOIIpOCaM,
UCIOJIb30BaTh Pa3JIMYHbIE UCTOUYHUKHM MH(GOpPMaLUU JJs MOATOTOBKM COOCTBEHHBIX
paboT, KpPUTHYECKH OTHOCHUThCS K coobmeHusM CMMU, coxepxamuM HaydyHYIO
uHpopMaIio

I16 cdopmMupoBaHHOCTH YMEHUI MOHUMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS U1 KaXJOro 4YeJIOBeKa HE3aBUCUMO OT €ro npodeccuoHaIbHOU
NESATEIbHOCTH, pPa3inyaTh (PAKThl M OLEHKH, CPaBHUBATh OLICHOYHBIE BBIBOJBI,
BUJIETh WX CBA3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPHUEB C OIPEICICHHOU

CHCTEMOM IIEHHOCTEH.

5.COAEP KAHUE YYEBHOI'O IPE/IMETA

HanmenoBanune Coaep:xkanue y4eOHOro Matepuaga u (pOpMbl OPraHM3aALUMN
pa3aesioB U TeM AeATEeJLHOCTH 00y4aroIuXcs
Beenenue. buonoruss kak Hayka. CBs3p OMOJIOTMHM C OOILIECTBEHHBIMH,

TEXHUUYECKUMHU U JIPYTMMH €CTECTBEHHBIMU HayKamH, uiocodueii,
9THKOMU, 3CTETUKOM U mpaBoM. Ponb Ouosoruu B (OpMHpPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MHPA.

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

Tema 1.1. CoBpeMeHHbIE OTpaciay OMoJI0rnyeckux 3HaHui. CBsI3b OHMOJIOTHHU C
buosnorus kak Hayka. ApYrUMHU HayKaMH: OHOXUMMSI, o6uoduzuka, OMOHUKA,
OOmiast xapakTepucTuka | reHoreorpadus u ap. Poias u mecro Ouonoruut B (HOpMUPOBaAHUU
PKU3HMU. COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA. YPOBHU OpraHHU3ALMU

YKABOU MaTEpUH.

IIpakTnueckass padora Nel VYpoBHM OpraHmMsaluu KU3HU.
Kpurepun xKUBBIX CHCTEM.

Tema 1.2. Knerounass teopuss (T. IlBann, M. Illneiinen, P. Bupxos).
CTpyKTypHO- OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KJIETOYHOW Teopuu. TuIibl
(byHKIIMOHATIbHAS KJIETOYHOW OpraHM3aliM: IPOKAPUOTUYECKUN U DYKapHOTHYECKHIA.
OpraHu3alus KJIeToK OAHOKJIETOYHBIE W  MHOTOKJIETOYHbIE opraHusmbl. CTpoeHue

MIPOKAPUOTHUYECKON KJIETKH. CTpOeHHE 3YKapHOTHUECKOH KIIETKH.
Hexknerounsie opMbl sxu3HH (BUPYCHI, OakTeprodari)

IIpakTtuyeckass padora Ne2 BupycHele u OakTepuanbHbIe

3a00JIeBaHMUA.
Tema 1.3. XpomocomHass Teopusi T. Moprana. CrpoeHue XpOMOCOM.
CTpyKTYypHO- XpPOMOCOMHBII Ha0Op KJIETOK, TOMOJIOTUYHBIE M HETOMOJIOTHYHBIC
(yHKIIMOHAJIbHBIE XpPOMOCOMBI, TaIUIOWAHBIN U TUIUIOMAHBIA Habop. HykienHoBbIe




(axTopsI
HACJIEeICTBEHHOCTH

kucinotel: JIHK, PHK nHaxoxaeHue B KiI€TKe, UX CTPOCHHUE U
¢dbyHkuu. MaTpuyHble IPOIECCh B KIIETKE: peruInKanus, OMOCHHTES
Oenka, pernapanys. [ eHeTHUECKU KO/ U €ro CBOMCTBA

IIpakTuyeckass padora Ne3 PemieHwe 3amad Ha OIpeIETICHUE
MOCJIeIOBATEIbHOCTH HYKJICOTHUJIOB, aMUHOKHCIIOT B HOpPME U B
cllydae U3MEHEHHs nociieioBaTenbHOCTH HykieoTuaoB JTHK

Tema 1.4.

OOMEeH BEIIEeCTB U
[IpEeBpaICHIE YHEPTHH B
KJIETKE

[MonsTre wmerabomu3M. ACCUMWISIIUS W AWUCCUMUJISIUS — JBE
CTOpPOHBI MeTabonu3Ma. Turmbl oOMeHa BEIIeCTB: aBTOTPO(HBIA U
rerepoTpodHbINA, adpoOHBIA U aHAdPOOHBIA. [lmacTudeckuii oOMeH.
doTocuHTE3. XEMOCHHTE3

IIpakTuyeckas padora Ned M3yuenue porocunresa

Tema 1.5.
JKV3HEHHBIN 1IUKIT KJIETKH.
Muto3. Meiio3

Knerounslii 1uukin, ero mnepuoasl. MwuTo3, €ro craauu Hu
MPOUCXOASUIME TPOLECChl. buoNornyeckoe 3HaYE€HHE MUTO3A.
Meito3 u ero cramguu. IloBenenue xpomMocomM B MeHo3e.
KpoccuHroBep. buonornueckuii cMbIc Meiio3a

IIpakTnueckas padora NeS CpaBHeHre MUTO3a U Meil03a.

Pa3nea 2. Ctpoenue u pyHKuMHU opranusma

Tema 2.1.
CTtpoeHue opranu3ma

MHOTr0OKJIeTOUHEBIE OpraHru3Mhbl. BzaumocBs3b OpraHOB U CHUCTCMbI
OpraHoB B MHOT'OKJICTOUHOM OpraHHu3MC. I'omeocras opranusma "
CT0 NOAACPKAHUEC B ITPOLCCCC KU3HCACATCIIbHOCTH.

Tema 2.2. @opMBl  pa3MHOXEHHUs OpraHu3sMoB. becmnosoe u  1mosnosoe

@DopMBbI Pa3MHOKEHUS pasmMHOXkeHue. Buapl  Oecnonoro  pasmHoxxeHus.  [losnoBoe

OpraHu3MoOB pasmMHOXeHue. [ameroreHe3 y kuBOTHBIX. CrepMarTorenes u
ooreHe3. CTpoeHue NonoBbIX KiIeToK. OmI010TBOPEHUE.

Tema 2.3. WunuBuayanbHOEe pa3BUTHE OpPraHU3MOB. OMOpPUOTEHE3 M €ro

OHTOreHe3 pacTeHuH,
PKMBOTHBIX M YeJIOBEKa

CTaJuu. ITocTaMOpHOHANTBHBIIH HEePHOI. Cranuu
MOCTAMOPHUOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U 4esloBeka. [Ipsimoe u
HempsiMoe  pa3BuTue. buosnormyeckoe crapeHMe U CMEpTh.
OHTOreHe3 pacTeHui.

IIpakTnyeckas padora Ne6. OHTOreHES.

Tema 2.4.
3aKOHOMEPHOCTH
HAacJICIOBaHUS
CrerieHHOe
HaCJIeJOBaHHE MPU3HAKOB

OCHOBHBIE MOHATHS TE€HETHUKU. 3aKOHOMEPHOCTH 0Opa30BaHUs
ramer. 3akoHsl I'. Mengens (MOHOrMOpUAHOE U TOJUTHOPHIHOE
ckpeuiBanue). BzaumoneiictBue reHoB. 3akoHsl T. Moprana.
CueruieHHOe  HaclIeOBaHME TIE€HOB, HApYIIEHHUE CIEMJICHHUS.
HacnenoBaHue Npu3HAKOB, CIETIEHHBIX C ITOJIOM.

IIpakTnyeckas pabora Ne7. PemeHue 3agad Ha onpezeieHUe
BEPOATHOCTH BO3HHUKHOBCHHA HACJICACTBCHHBIX IIPU3HAKOB IIpU
MOHO-, JId-, TIOJUTUOPUIHOM U aHAIM3HUPYIOLIEM CKpEIIUBaHHH,
COCTABJICHUEC T'CHOTUIINYCCKUX CXEM CKPCIIMBAHUAA.

Tema 2.5.
3aKOHOMEPHOCTH
N3MEHYHMBOCTU

N3meHunBOCTh NMpU3HAKOB. Buabl M3MEHYMBOCTHU: HACIIECTBEHHAs
U  HEHACIEACTBEHHAas. 3aKOH TIOMOJOTMYECKMX  pAIOB B
HacnenctBeHHo u3MenunBoctu (H.W. BaswmioB). MyrtannonHas
TEOpUsT HU3MEHYMBOCTH. Buael Myranuii W [OpUYMHBL  HX
BO3HUKHOBEHHS. Kapuotun YyeJioBeKa. HacnencreenHsle
3a0ojeBaHMsl 4YeJoBeKa. [ eHHble M XPOMOCOMHBIE O0JIe3HH
yesnoBeKka. bone3HM ¢ HaclleCTBEHHOW MpeApacloIoKEeHHOCTHIO.
3HaueHUE MEIUIMHCKON I€HETHKH B NPEAOTBPAILECHUU U JICYEHUU
TeHETHYECKUX 3a00JI€BaHUN YeJI0BEKa

IIpakTnueckas padora Ne§. Pemenue 3agau Ha onpeesieHue TUIIA
MyTalM MpHU Nepeaaye HacaeICTBEHHBIX NMPU3HAKOB, COCTABJICHUE
TCHOTUIIMYCCKHUX CXCM CKPCIIUMBAHUA
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Pazpnen 3. Teopus 3Bostonun

Tema 3.1.
cTopus HBOIFOLIMOHHOTO
y4eHUs. MUKpO3BOIIIOLIHS

[TepBoie  sBomtonmionnbie  koHnenmuu (OK.b.  Jlamapk, JK.JL
broddon). DBomrormonnas teopus Y. JlapBuna. CunTeTHUECKas
TEOPHSI SBOJIIOLIMU U €€ OCHOBHBIE MOJI0KECHHUS.

Mukpossomtonusa.  Ilonmynsaumss Kak — dJeMEHTapHas — €IMHHLA
3BONIOLUMU. ['€HEeTHYEeCKHME OCHOBBI 3BOJIIOIUU. JJEMEHTapHbIE
¢dakTopsl 3BoOJIONMH. EcTecTBeHHBIH OTOOp — HaNpPaBISAIOIIUI
(bakTop  SBOJIOIMH. Bunoobpa3oBanue  kKak  pe3yibTar
MHUKPOIBOJIIOLIUH.

IIpakTuuyeckass padora Ne9. EcrecTBeHHBI 0TOOP-IBMIKYILIAS
CHJIA BOJIIOLIMH.

Tema 3.2.
MakpO3BOTIOLIUS.
Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe

Maxkpo3Bosronusi. Dopmbl u OCHOBHbBIE HaIpaBJICHUS
MakposBomroniu  (ALH. CepepuioB).  Ilytu  gocTwkeHus
ounosnorudeckoro mporpecca. CoxpaneHue OmopazHOOOpa3us Ha
3emie.

I'unoTe3bl U TeOpuM BO3HUKHOBEHUS *U3HU Ha 3emiie. [losiBneHue
MEpBBIX KIETOK M UX dBOMIONUSA. [IpokapuoThl M 2YKapHOTHI.
[IponcxoxaeHre MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHME
OCHOBHBIX I[apCTB DYKapHUOT.

IIpakTnueckas padora Nel(0. CpaBHeHHE TIPOKAPUOTOB U
9YKAapHOTOB.
Tema 3.3. AHTponoJiorust — HayKa o 4yesnoBeke. CHCTeMaTUuuecKoe MOJIOKEHNE
[IpoucxosxaeHue yenoBeka| yenoBeka. CXOACTBO U OTIMYUS YEIOBEKa C )KUBOTHBIMU. OCHOBHbBIE
— aHTPOIIOI'€HE3 CTa/IuM aHTPOIIOreHe3a. DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA.
UYenoBeueckue pacbl U UX €AMHCTBO. Bpems u mytu pacceneHus
YeJI0OBEKA 110 IIJIAHETE.
IIpakTnueckas padora Nel0. ITpucnocoOaeHHOCTh YeIOBEKa K
Pa3HbIM YCIIOBHUSM CPEJIbI.
Pa3nen 4. Jxosorus
Tema 4.1. Cpenpl oOuTaHMS OpraHMW3MOB: BOJHAas, Ha3eMHO-BO3/ylIHas,
JKoJoru4eckue GakTopbl | MOYBEHHAs, BHYTPUOpPraHU3MEHHasl. DU3NKO-XUMUYECKUE
U CpeIbl KU3HU OCOOCHHOCTH cpell obuTtanust opranusmoB. IIpucnocoOnenus

OpPraHM3MOB K JKM3HM B pasHbIX cpenax. IloHsatue skonmormdeckoro
¢dakropa. Knaccudukamus skomormdeckux ¢akropos. Ilpasuio
munumyma 1O. JIubuxa. 3akon TonepantHoctu B. Illendopaa

IIpakTuyeckasi padora Nell. Knaccudukamusi 5KoIOTHUECKUX
(baxTOopoB.

Tema 4.2.
[Tomymsitus, cooO1iecTBa,
PKOCHCTEMBI

OKonoruduecKas XapaKTEPHUCTHUKA BuUJa n MOMyJIAIHUH.
OKoJIoruuecKas HUIIA Buaa. OKOJIOTHYECKHUE XapPaKTCPUCTHUKHU

nonyisaun.  CooOmiecTBa W OKOCHCTeMBl. bHOIEHO3 U ero
cTpykTypa. CBsi3u  MeXIy oOpraHu3MamMu B  OHOIIEHO3E.
CrpykTypHBIE KOMIIOHEHTBI OKOCUCTEMBI: MIPOIYLIEHTH,

KOHCYMEHTBI, peylleHTbl. KpyroBopoT BELECTB U IIOTOK SHEPIUU B
skocucteme. Tpobudeckue ypoBHU

IIpakTHyeckast padora Nel2. OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI.
buomacca u npoaykuus.

Tema 4.3.

buocdepa - rmobampHas

buocdepa — xuBas obomouka 3emnu. Pa3zButue mnpencraBieHuil o
ouocdepe B Tpynax B.U. Bepuanckoro. O6mactu O6mochepnsr u ee
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OKOJIOTrMYCCKasa CUCTEMA

KOMIOHEHTHI. JKuBoe BemecTBo 6uocdepsl U ero QyHKIHH.

3aKOHOMEPHOCTH  cyiiecTBoBaHUs  Onoceppl.  OcobeHHOCTH
ouocdepsl  Kak  MIOOANBHOW  dKOcWCTeMbl.  JluHaMudeckoe
paBHOBecue B Ouochepe.  KpyroBopoTbl  BEHIECTB U

OMOTEOXUMHYECKUE HUKJIIBI. [ 100aIbHbIE HKOTOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH

IpakTnyeckass padora Nel3. [TnoGanbHBIE — HKOJOTMYECKUE

pOo0GJIEeMbI COBPEMEHHOCTH.

Tema 4.4.
BrusiHue aHTpONOTreHHBIX
(hakTOopoB Ha OHochepy

AHTpPOIIOTEHHBIC BO3ICUCTBUS HAa Ouocdepy. 3arpsi3HEHUS KaK BU]
AQHTPOIIOTEHHOTO BO3JEHCTBUS. AHTPONOIEHHbIE BO3ACUCTBUS Ha
atmocthepy. BosmeiictBus Ha Ttuapochepy. BosgeiictBus Ha
mutocepy. AHTpoOHoreHHble BO3ICHCTBHS HAa OHMOTHYECKUE
cooOrecTBa

IIpakTuyeckass padora Neld. Ilpaktuueckoe 3ansiTue «OTXOMBI
MIPOU3BOJICTBAY»

Tema 4.5.

Bimsane conuaibHO-
PKOJIOTHYECKHUX (PaKTOPOB
Ha 37]0pOBbE YEIOBEKA

3n10poBee M ero cocrasisomuye. DaxkTopbl, MNOJIOKUTEIBHO H
OTPULIATENIBHO BIIMSIONIME HA OpraHu3M uyenoBeka. [IpoGiema
TE€XHOI'€HHBIX BO3JEHCTBUI Ha 3I0pOBBE YeJI0BEKa
(97EeKTpPOMAarHUTHBIEC TIOJISl, OBITOBas XWUMUS, M30BITOUHBIC LIYMBI,
panuanus M T.L.). AJantanus opraHusma yeioBeka K (akTopam
okpyxatomeid  cpenpl. [lpuHnunsl  GopmupoBaHMsS  340pPOBbE
cOeperaromero noseaeHus. duznyeckas aKTUBHOCTb M 3]I0POBbE.
buoxuMuyeckue acleKkThl paluOHAIbHOIO TUTAHWS

IIpakTnueckas padora NelS. Bnusaue abuotudeckux (hakTopos
Ha 4eJioBeKa (HU3KUE U BBICOKHE TEMIIEpaTyphl)

Pa3pgen 5. buoJsorus B :Ku3HU

Tema 5.1.
BI/IOTGXHOHOFI/II/I B JKU3HHU
Ka)KIIOTO

broTeXHOJIOrHs Kak HayKa U MPOU3BOACTBO. OCHOBHBIE HANPABIICHUS
COBpEeMEHHOI OnoTexHomoruu. Meroasl 6MoTeXHONIOTHU. OOBEKTHI
OMOTEXHONOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHUYECKHUX
hKCIIepuMeHTOB. [IpaBuia noucka u anaau3a GMOIKOIOrHUECKOM
WH(OPMAIIUU U3 PA3TUYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-HayIHAS
uTeparypa, CpeJcTBa MaccoBoi uHpopmaiuu, cetb MuTepHeT un

Jipyruce)

[IpakTnyeckas padora Nel6. Ananu3 nHpopmanuu 0 HaydHbIX
TOCTHKEHUSX B 001aCTH T€HETUYECKUX TEXHOJIOTUM, KIIE€TOYHON
WHKEHEPUH, MUIIEBbIX OMOTEXHOJIOTUH.

Tema 5.2.
buorexHoI0rUu B
HpOMLIHIJIeHHOCTH

Pa3BuTHE NPOMBIIIIEHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHE B )KU3HU
YeJI0BEKa, MOMCK M aHAIN3 UH(OPMAIIMK U3 PA3TMUHBIX HCTOYHHKOB
(Hay4Has u yuyeOHO-Hay4yHas JIUTeparypa, CpeCTBAa MacCOBOM
uHpopManuu, cetTb IHTepHeT U Apyrue)

IIpakTnyeckas padora Nel7.Ananu3 uadopMaiy o pa3BUTHH

MTPOMBIIIUICHHOW OMOTEXHOIOTHH

6. TEMATUYECKOE IINTIAHUPOBAHHME 110 YYEBHOMY IIPEJMETY

Ne
n/n

HanmenoBanue pasaenoB H TeM

Bceero | Jlekuusi| IIpakTnuyeck

ne padoThbI
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Bsenenne 2 2 -
1. | Kierka — cTpyKTYpPHO-(PYHKIMOHAJIbHAS eAUHMLA 14 7 7
KUBOI'0
1.1 | buonorus kak Hayka. O01as XapaKTepUCTHUKA KU3HH. 2 1 1
1.2 | CtpykTypHO-QYHKIITMOHAIBHAS OPTaHU3AIUS KIIETOK 4 2 2
1.3 | CTtpykTypHO-QYHKIIHOHAIBHBIE (AKTOPHI 4 ) )
HaCJIEICTBEHHOCTH
1.4 | OOMeH BelecTB U MPEBpAICHUE YSHEPTUHU B KIICTKE 2 1 1
1.5 | XKusHeHHbIA UK KI1eTKU. Muto3. Metios 2 1 1
2. | Crpoenne u GyHKIIMH OPraHu3Ma 8 5 3
2.1 | CtpoeHue opranusma 1 1
2.2 | ®opMbl pa3MHOXKEHHUS OPraHU3MOB 1 1 -
2.3 | OHTOreHe3 pacTeHU, KUBOTHBIX U YEIOBEKA 2 1 1
2.4 | 3aKOHOMEpPHOCTH HaCJEAOBaHUS 2 1 1
2.5 | 3aKOHOMEPHOCTHU U3MEHYUBOCTH 2 1 1
3. | Teopus 3BoIOLUH 6 3 3
3.1 | Ucropus 3BOIIOLMOHHOIO yueHHUs. MUKpPO3BOIHOLUS 2 1 1
3.2 | MakposBodtonusa. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU 2 1 1
Ha 3emie
3.3 | [IpoucxoxaeHue yeI0oBeKa — aHTPOIIOTEHE3 2 1 1
4 IKoJI0T U 12 4 8
4.1 | Oxonorudeckue (pakToOpsl U CPEIbI JKUZHU 2 1 1
4.2 | Tlomynsiusi, cOO0IIECTBa, SKOCUCTEMBI 2 1 1
4.3 | buocdepa - riobampHas IKOJIOTHYECKAs CUCTEMA 3 1 2
4.4 | BiusiHue aHTPONIOT€HHBIX (DAaKTOPOB Ha OHOChepy 2 - 2
4.5 | BiusiHue conuanbHO-3KOJI0TMUECKUX (PAKTOPOB Ha 3 1 2
3/10pOBbE YEJI0BEKa
5 Buosiorusi B su3Hu 6 3 3
5.1 | buoTexHOIOrNM B KU3HU KAKIOI0 3 1 2
5.2 | buoTexHOJIOrNN B MPOMBIIUIEHHOCTH 3 2 1
Htoro: 48 24 24

[Ipu peanmuzanuu coaepkaHus 0011e00pa30BaTEILHOTO YyU4eOHOrO MpeameTa

«buonorus» B npenenax OIIOIT CITO na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHUS C

noyueHuem cpeanero oomiero oopazoranus (IIITKPC):

Bup yuyeOHoii padoTbl

0O0beM B yacax

O0bem 00pa3oBaTe/IbHOM IPOrPaAMMBI 48
B TOM 4HCJIe:

TeopeTndyeckoe o0yueHne 24
MPAKTUYECKUE 3aHATUS 24

71a00paTOPHBIC 3aHATHUS

VY4eOHBIM IIAHOM HE
MPElyCMOTPEHBI
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VY4yeOHBIM TUIAHOM HE
Koncynomayus

IPETyCMOTPEHBI

Y4eOHBIM IIJITAaHOM HE
Camocmosmenvras paboma

MIPETyCMOTPEHBI

Ilpomesrcymounas ammecmavusn 6 popme

auddepeHIUPOBAHHOIO 3a4eTa

7. YAEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1 Onucanue mamepuaibHo-mexHUYecKoil 0a3ovl, HEOOX0OUMOU 0N
ocyuiecmenenus 00pa3oeamenbHo20 npoyecca

HaunmMmeHoBaHHeE cIeIHATBHBLIX IOMEICHUH U
MOMeIlleHHUi 1JI51 CAMOCTOATEIbHO PadoThI

OCHAIIIEHHOCTD CHEIHAILHBIX
NMOMelIeHU M ¥ MOMeIeHUH A5

n/m .
CaMOCTOSITeIbHOI padoThl
Kabuner Ounomnorun: yaeOHast ayaqutopus uist | 1. YdaeOHas gocka
MIPOBEJICHUS 3aHATHI BceX BUAOB, B TOM uucie | 2.Paboyee MecTo mpenoaaBatens
TPYIIOBBIX U MHIWBHYALHBIX KOHCYIbTaul, | 3. KoMrmekr ydeOHo# mebenn Ha 25
TEKYIIET0 KOHTPOJIISL U IPOMEKYTOUHOM 00yJaromuxcs
aTTecTaluu 4. Y4eOHO-HarJIAIHbIE TTOCOOUS
1 414042, r. Actpaxansb, yi. Maructpanenas, 18 | 5.IlepenocHoii MYJIbTUMEIUHHBIN
' Aynuropus Ne 204 KOMIUIEKT
6.loctyn K UH(POPMAILIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM cetu
«HTEepHET»
[Tomemnienue ns camocrosTenbHOM padoTel | 1. Komrmuiekt yuebHoi mebenu Ha 25
414042, r. Actpaxans, yi1. MaructpanbHas, 18 | o0y4arommxcs
Aynuropus Ne 308 2.KomnbroTepsl — 20IT.
7 3. doctyn undopmanmonHo-

TEJIEKOMMYHUKALIMOHHOU
cetu «HTEpHET»

7.2. Pekomendyemasn numepamypa (u3 gpedepaibnozo nepeunsi)

@) OCHOGHAA yueOHas Tumepamypa:

1. buonorus 10 knacc. bazoBblil ypOBEHB.

Vueonuk. YMK "Jluausg xuzau"

Py6moB Anekcanap Muxaitnosud, [laceunnk Bragumup Bacunbesuu. M3naTenscTBo

[Ipocsemenne 2022.

2. buonorus. 11 xmacc. bazoBbiii ypoBenb. Yuebuuk. YMK "Jlunus

xu3Hn" | PyouoB Anekcanap Muxaitnosuy, [Taceunuk Biaagnmup Bacunbesud.
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N3parensctBo [IpocBenienue 2022.

0) HomoTHUTEbHAS YdeOHas TuTeparypa (B T.4. CIIOBAPH):

1.  buonorus. O6mas 6uonorus (6a3ossiit ypoBens) E.A. Kpukcynos, A.A.
Kamenckuii, 2024

2. Ob6masa 6uonorus. ABtop: MamontoB Cepreii ['puropreBuy, 3axapos
Brmagumup bopucosuu. MspartensctBo: Knaopye, 2022 r1. Cepus: Cpennee
npogeccuonaabHOE 00pa3oBaHUE.

8) nepeueHnd yueOHO-MemoouuecKko2o odecneueHus:

1. Y4yeOHo-MeToAMYeCKOe I0COOMe TI0  BBIMIOJHEHHIO pedepaTos,
JIOKJIaJIOB, UHIUBUYAJIbHBIX MPOEKTOB 10 yueOHOU auciurinae «buonorusy no
npodeccun 08.01.28 Mactep OTOEIOYHBIX CTPOUTEIBHBIX M JIEKOPATUBHBIX
pabor.

2. ') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karanor AKOJIOTUYECKUX CalTOB).

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

2. www.ecocommunity.ru (MHpopMaIimoHHbIN caiiT, OCBENIAIOMIUA MPOOIEMBI

skojioruu Poccun).

1) DJIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:

1. KoncrantunoB B. M., PezanoB A. I'., ®aneea E. O. buonorus: yueOHUK
JUTSL CTYJ. YUpekaeHui cpen. mpod. oopazosanusi / mox pea. B. M. Koncrantunosa.

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

DKOJIOTUYECKHE OCHOBBI MTpUpo10noiab3oBanusi, Koncrantunos B.M., Uenuaze
10.b.17-e  wu3n., crep. wu3manue 2024 1.  http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeueHd yueOHO-MemoouuecKko2o odecneueHus:

1. O6 obpazoBanuu B Poccuiickoii denepannu: denep. 3akon ot 29.12.2012
No273-®3 (B pen. @enepanbubix 3ak0oHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013
Ne120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 No203-P3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nel1-@3, ot 03.02.2014 Nel5-D3, ot 05.05.2014 Ne84-D3,
or 27.05.2014 Nel35-®3, or 04.06.2014 Nel48-d3, ¢ wu3M., BHECEHHBIMU
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®enepanbHbiM 3ak0HOM OT 04.06.2014 Nel145-d3, B pen.or 03.07.2016, ¢ u3M. oT
19.12.2016)

2.Ilpuka3 MunucrepctBa oopazoBanusi U Hayku P® ot 31 nexabps 2015 1.
Nel578 «O BHeceHMM UW3MEHEHMH B  (eepalibHbId  TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAApT CpelHero oOmero o0pa3oBaHus, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit @eneparuu ot 17 Mas

2012r. Nod13y.

8.OCOBEHHOCTHU OPTAHU3AIIUU OBYUYEHUSA JJIsI UHBAJIMIOB U
JINL C O'PAHUNYEHHBIMH BO3ZMOKHOCTAMMU 310POBbS
Jnst  oOydaromuxcst M3 4YWCiIa WHBAIUIAOB M JIMI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSi Ha OCHOBaHUS MHUCHBMEHHOTO 3asBJICHUS y4eOHas
TucIUIUIMHA «BHOJIOrus peanu3yercs ¢ y4eTOM 0COOEHHOCTEH NMCUX0()U3nIecKoro
Pa3BUTHS, WHJIUBUAYAJIbHBIX BO3MOXXHOCTEM U COCTOSIHUSA 3J0pPOBbs (najee —

WHIUBUYAIbHBIX OCOOCHHOCTEN).

9. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUSA

YUYEBHOI'O TIPEIMETA
Pe3yabTaTsl Kon IIpoBepsiembie dopMbI U METOABI
00y4eHUsA pe3y YMeHUS ¥ 3HAHUS KOHTPOJISI HOLCHKH
(IMYHOCTHBIE, Jb pe3yJabTaToB 00y4eHus!
npeIMeTHbIe, TaTo Texymmii IIpomexyrouynas
MeTanpeaMeTHbIE) B KOHTPOJIb aTTecTanus
JUYHOCMHbLE

YCTOMYUBBINA HHTEPEC K JII | 3HaThb OCHOBHBIE 3aKOHBI | Ycmmusiii onpoc Hugpghepenyup
HUCTOPUHU U OMONOTHH U OTKPBITHS B | [Ipakxmuueckas 0BaHHbBLI 3a4em
JTOCTIKCHHSIM B Oumonoruu, CACIaHHbIC paboma
00J1acTH €CTECTBEHHBIX POCCUICKHMMHM YYEHBIMU- | Tecmuposarue
HAyK, YyBCTBO F'OPJIOCTH YBEpEHHOE MoJIb30BaHue | Pegepam
3a poccHiickue OuoornYecKoi
€CTECTBEHHbBIEC HAYKH; TEPMHUHOJIOTUEN U

CHMBOJIMKOM;

TpaMOTHOTO MOBEACHUS B

OKpYXKarollleu cpene,

JUTS1 OLICHKU BIIMSTHUS

XUMHUYECKOTO

3arpsA3HEHUS
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OKpY>Karolleu cpeibl Ha
OpraHM3M 4eJIoBeKa U
JpyTue KUBbIC

OpraHU3MBlI;
TOTOBHOCTD K JI2 [Tonumarp Pechepam
MIPOIOJDKCHHIO CYIITHOCTh U
o0Opa3oBaHus, COLIMAJIbHYIO
MOBBIIICHUIO 3HAYUMOCTh CBOEH
KBaTM(DUKAIINY B Oyayuieit
n30paHHON npodeccum,
npodeccnoHaTbHOM MPOSIBIIATH K HEM
JEATEIIbHOCTH C YCTOMYUBBIN
UCMOJIb30BAHUEM UHTEpEC;
3HaHWI B 001aCTH CamoCTOSTENBHO
€CTECTBEHHBIX HAYK; OTIpEeeIATh 3a7auu
npodeccCHOHaTBHOT
0 U JUYHOCTHOTO
pa3BUTHS,
3aHUMAThCS
camoo0Opa3oBaHuEM,
OCO3HaHHO
TUIAHUPOBATh
TIOBBITIICHUE
KBaJIM(DUKAITIH.
00BEKTUBHOE OCO3HaHue| JI3  (chOpMHPOBAHHOCTH Pegpepam Jugpepenyupo
3HAYHMOCTH YMEHHUSI TPUMEHSITh BaHHYIL 3a1em
KOMITETEHIINI B 001aCTH €CTeCTBEHHOHAYYHbIE
€CTECTBCHHBIX HAYK IS SHAHUS JUTSI OO BSICHCHHUS
4esloBeKa M 0011ecTBa, OKPYKAFOIIIHX SIBIICHUH,
YMEHHE UCTIOJIb30BaTh COXPaHEHHUS 3/I0POBbS,
TEXHOJIOTUYECKHE oOecTeueHHsI
JOCTUKEHUSI B 001aCTH 0€3011aCHOCTH
XUMHH U OMOJOTHH ISt PKH3HEIeATETbHOCTH,
TIOBBIIICHUS OepeKHOTO OTHOIICHHUS K
COOCTBEHHOTO MPUPO/IE, PATUOHATBHOTO
HMHTEIUICKTYaJIbHOTO MPUPOIONIONB30BAHUS, A
pa3BUTHS B BEIOPAHHOM TaK)Ke BBITTOJIHEHUS POIIU
npodeccuoHaTbHON rPaMOTHOI'O IOTPEOUTEIIS;
JESITeITBHOCTH
MemanpeomemHpix:
OBJIaJicHUE yMeHussMu | M1 | pabortath ¢ Ipaxmuyeckas Jughghepenyu
HaBbIKaMH pa3JINYHBIX TCOPETUUCCKUM pa60ma pOBClHHbZZZ
BHJIOB IT03HABATEIILHOM MaTepHaJIOM, Pecgpepam 3aqyem
NEeSATSILHOCTH JIJIS aHaJIM3MPOBATh, IeNare | lecmuposanue

HU3YUCHUS pa3HbIX
CTOPOH OKPYXKArOIICTO
€CTCCTBCHHOT'O MHpA,

BBIBO/IBI.

MIPUMEHSITh OCHOBHBIS
METOIbI TTIO3HAHMS
(Habmro1eHN s, HAYIHOTO
SKCIIEPUMEHTA) IS
W3YYCHHUSI PA3INIHBIX

CTOPOH XUMHUYCCKUX

17




00BEKTOB U MPOIIECCOB, C
KOTOPBIMH BO3HHKAET

HE00XOIUMOCTh
CTaJIKUBAThCSI B
npodeccruoHaIbHOM
cdepe;
YMEHHUS AEJIaTh BHIBObI
[IPUMEHEHNE OCHOBHBIX M?2 | 3narte: Ouonornueckyto | [lpaxmuueckasn
METO/I0B I03HAHUS TEPMHUHOJIOTHIO U paboma
(HaOnroAeHUSI, HAYYHOTO CHMBOJIUKY ; Pecpepam
HKCIIEPUMEHTA) JUIs
OCHOBHBIE ITOJIOKEHUS
W3Y4YEHUS Pa3InIHbIX .
OMOJIOTUYECKUX TEOPUit
CTOPOH
. (xneroyHas,
€CTECTBEHHOHAYYHOU
9BOJIIOLIMOHHAS TEOPUS
KapTUHBI MUDA, C
UY./lapBuna); yueHue
KOTOPBIMU BO3HUKAET
B.M1.Bepnaackoro o
HE00XO0IUMOCTD
ouocgepe; CYIIHOCTh
CTaJIKUBAThCS B
N 3akoHOB . MeHnnems,
npodeccuoHaTbHON N
3aKOHOMEPHOCTEN
cdepe;
WU3MEHYHBOCTH;
npeoMemHuix:
c(OpMHPOBAHHOCTH 111 | [Tonumatpb poiib Ouosioruu | ¥Ycmuwiii onpoc
IIpe/ICTaBICHUN O B €CTECTBO3HAHUH, €€ Tecmuposanue
[EJIOCTHOU CBsI3b C IpYTUMH Hpakmuqecmﬂ
COBPEMEHHOM €CTECTBEHHBIMHU HAYKAMMU, paboma
€CTECTBEHHOHAYYHOI 3HAYCHHE B
KapTUHE MUPA, IPUPOJIE KU3HU COBPEMEHHOTO
KaK €JUHON LIEJIOCTHOU o01ecTna
CUCTEME, B3aUMOCBS3HU 3HaTh BaKHEHIINE
4eJI0BEKA, IPUPOJIBI U BElIECTBAa U MaTepHUabl.
oO111ecTBa,
IIPOCTPAaHCTBEHHO-
BPEMEHHBIX MaciTabax
BcenenHnoi;
BJIAJICHUE 3HAHUSIMU O 112 c(OpMHUPOBAHHOCTH Yemuwni onpoc
HaunboJiee BaKHBIX NPEeJICTaBICHUN O Tecmuposanue
OTKPBITUSAX U Hay4dyHOM METOJIC IIpakmuueckas
JTOCTHKEHHSIX B 00J1acTH MMO3HAHUA IPUPOALI U paboma
€CTEeCTBO3HAHUS, CpEICTBAX U3yUYECHHS
MOBJIMSIBIIMX HA MeraMmmpa, MakKpoMupa u
3BOJTIOLUIO MUKpPOMHMpA; BiIaJIeHUE
NIPEACTABICHUH O puEMaMu
MIPUPOJIE, HA pa3BUTHE €CTECTBEHHOHAYYHBIX
TEXHUKHU U TEXHOJIOTHH; HaOJr01eHU i, ONBITOB
HUCCIIENOBAHUN U OLIEHKHU
JIOCTOBEPHOCTH
MOJTyYEHHBIX
pe3yJIbTATOB,
c(hOpMHUPOBAHHOCTh 113 OHOJIOTHYECKYIO Ipaxmuyeckas Hugppepenyu
YMEHUS IPUMEHSATH TEPMUHOJIOTHIO 1 paboma DPOBAHMHbIU
€CTECTBEHHOHAYYHbIE Tecmuposanue 3aquem
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3HAHUA 17151 00BSCHEHUS
OKpY>KalOIUX SABJIECHUN,
COXPaHEHHUS 3/10POBbS,
oOecrnieueHus
0€301MacHOCTH
KHU3HEIEATSITLHOCTH,
0epeKHOr0 OTHOIICHUS
K PUPOJIE,
palroHaIBLHOTO
MIPUPOIONIONB30BAHUS, &
TaK>X€ BBIMOJTHEHUS
POJI TPAMOTHOTO
MOTPEOUTEIIS;

CUMBOJIUKY;

3HATh:

[POJIb OMOJIOTHH B
(bopMupoBaHUT
HAy4YHOTO
MHPOBO33PEHUS; BKJIA]
OHOJIOTrMYECKUX TEOPUI
B (hOpMUpOBaHHE
COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTUHBI MUDA;
€MHCTBO )KUBOU U
HEXUBOU MPUPOJIBDI,
[POJICTBO JKHBBIX
OpPTraHU3MOB;
OTPULIATEIILHOE
BIUSHUE aJIKOTOJIS,
HUKOTHHA,
HAPKOTHYECKUX
BELIECTB HAa pa3BUTHE
3apO/IbIIlIa YEI0BEKa;
BJIUSIHUE MYTareHOB Ha
OpraHHU3M 4YeJIOBeKa,
PKOJIOTUYECKUX
(hakTOpOB Ha
OpraHu3MBlI;
B3aUMOCBSI3U
OpPraHU3MOB U
OKpPY>KAIOIEH Cpelsl;
[IPUYKHBI 3BOJIOIHH,
M3MEHSIEMOCTH BUIOB,
HapyLIEHUNA pa3BUTHUSA
OpPTraHU3MOB,
HACJIEZICTBEHHBIX
3a00JIeBaHUIN, MyTallUH,
YCTOMYMBOCTH U CMEHBI
PKOCHUCTEM,;
HE00XOIMMOCTH
COXPaHEHHUS
MHOT000pa3usi BUIOB;

c(hOpMHUPOBAHHOCTh
MIpeJICTaBICHHUI O
HAay4YHOM METOJIC
MO3HAHUS TPUPOJIBI U
CpeICTBax U3YYEHUA
Merammpa, MaKpoMupa
Y MUKPOMHUPA; BIIQJICHHE
nprueMamMu
€CTeCTBEHHOHAYYHBIX
HaOJIIOIEHUH, OITBITOB,

14

pemaTth eMeHTapHbIe
Ouosiornueckue 3aaauu;
COCTaBJISITh 3JIEMEHTapHbIE
CXEMBI CKpEIIVBaHNA U
CXEMBI IEPEHOCA BEIECTB U
SHEPIHH B 9KOCHCTEMaX
(menw mUTaHUA);

Ipaxmuueckas
paboma
Tecmuposanue

Juchghepenyu
POBAHMHbIU
3auem
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HUCCIIEIOBAHNU U OLIEHKU

JOCTOBEPHOCTH
MOJTY4EHHBIX

pE3YJIbTaTOB;

BJIaJICHUE MOHATUHHBIM | [[5  |[IPUBOJAMTH IPUMEPHI: Yemmuwiii onpoc
armapaTom B3aMMOJICHCTBHS T€HOB, Ipakmuueckas
€CTECTBEHHBIX HAYK, TCHHBIX U paboma
TIO3BOJISTFOIIIM XPOMOCOMHBIX Jlabopamopnas
MO03HABATh MHUP, MyTaIii; MOMYJIALUN Y paboma
Y4acTBOBAaTh B [pa3HBIX BHJIOB,

TMCKYCCHSIX TIO HACJICICTBEHHBIX U

€CTECTBEHHOHAYYHBIM HEHACJICJICTBEHHBIX

BOIIPOCAM, M3MECHEHUI, MyTaLlH,

UCII0JIb30BATh CCTECTBEHHBIX U

pa3IUYHBIC HCTOYHHUKH MCKYCCTBEHHBIX

uHpOpMAIIHHU JIJIs PKOCUCTEM;

MOJITOTOBKH

coOCTBEHHBIX PadOT,

KPUTHYECKH OTHOCHUTHCS

K coobmienusm CMU,

COJIEpIKALIIM HAYyYHYIO

MH(POPMAITHIO

c(hOpMHUPOBAHHOCTh 116 | YMeHue KpUTHICCKOH Yemmuwiii onpoc

COOCTBEHHOI MO3ULIMU
10 OTHOIICHUIO K
OMOJIOrNYECKO
uH(popMaIuH,
MOJIy4aeMOii U3 pa3HbIX
HCTOYHHKOB.

OLICHKH JIOCTOBEPHOCTH
OHOJIOTMYECKON
nHbopmanuu,
MOCTYTIAIOIIEN U3 Pa3HbIX
HCTOYHHKOB.

Pechepam
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