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1L.IIOSICHUTEJIBHASA 3AIINCKA

PaGouass mporpamma  00meoOpa3oBaTeNbHOW  y4eOHOW  JAWCIMIUIAHBI
«buonorus» mpeAHa3HAYeHA [JII M3YYEeHHsS ecTecTBO3HaHUS B CTpOUTEIbHOM
ornenennn  komemka JKKX ATACY, mnpu peanmzamuu  00pa3oBaTenbHOU
porpamMMbl  CpeJHEro oO0IIero oOpa3oBaHUs B TIpeliefiax OCBOCHMS OCHOBHOM
npodeccuonanbHoit  oOpazoBatenbHO mporpammsl  CIIO  (OIIOITI CIIO) mo
npodeccun 08.01.31 DIIEKTPOMOHTAKHUK BIIEKTPUUYECKUX ceren 151
AEKTpooOOpyIOoBaHUSI Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
npoecCHOHaNBHOTO 00pa30BaHus, MPEIBSIBISIEMbIX K CTPYKTYpE, COACPKaHUIO U
pe3yibTaTaM OCBOEHHUS Y4eOHOW IUCHUIUIMHBI «bBHOJIOTHS», B COOTBETCTBHHM C
PexoMeHanusiMyu 1O OpraHu3alMy TMOJIY4YeHUs] CpelHero oOiiero oOpa3oBaHUs B
mpenesiax OCBOEHHUs 00pa3oBaTENbHBIX IMPOTrpaMM CPEIHEro MPOQPECCHOHAIBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO OO0mIEro oOpa3oBaHUsl C Y4YETOM TpeOOBaHUM
dbenepanbHbIX TOCYJIapCTBEHHBIX O0O0pPAa30BATENIbHBIX CTAaHAAPTOB M IMOJy4aeMoOu
npodeccun cpeaHero mnpodeccuoHanbHOro obOpazoBaHus (mucbMmo JlemaprameHTa
rOCyAapCTBEHHOW TMOJMTHKKM B cdepe NoAroroBku padoumx kaapoB u [I1O
Muno6puayku Poccuun ot 17.03.2015 Ne 06-259).

Conepsxanue mporpaMmbl Y4eOHOU JUCITUTUTHMHBI «bHOIOTHS» HAMpaBlIeHO Ha
JTOCTHXKEHHE CIEAYIOIMIMNX LeTei:

- OCBOCHHME 3HAHHMI O COBPEMEHHOM €CTECTBEHHOHAYYHOW KAapTHHE MHUpa U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO ¢ Haubojee BaXHBIMU HUJICAMH WU
JOCTUKEHUSIMU €CTECTBO3HAHMS, OKAa3aBIIUMU ONIPEACIISIIOIIEE BIUSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

- OBJIQJICHUE YMEHUSMH TPUMEHSATH TMOJYyUYCHHBbIC 3HAHUS i1 OOBSICHEHUS
SIBJICHUI OKPYKAIOIIEro MHpa, BOCHPHUATUS WH(POpPMAIMKA €CTECTBEHHOHAYYHOTO U
po(ecCHOHANbHO 3HAYMMOTO COJIEP KAHMS;

- pa3BUTHE WHTEJJICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTUUECKOTO
MBILIJICHUSI B XOAE€ IPOBEICHUS MPOCTEUIINX HCCIECIOBAaHUN, aHAIU3a SIBJICHUH,

BOCIIPUATHUS U MHTEPIIPETALMN €CTECTBEHHOHAYYHON MH(pOpMaIINK;



- BOCIIUTaHUE YOEKACHHOCTH B BO3MOXKHOCTHU MO3HAHUS 3aKOHHON MPHUPOJBI U
UCIIOJIb30BaHUSl JOCTMKEHUM €CTECTBEHHBIX HAyK AJIA Pa3BUTHs LHUBWIM3ALUUA U
TIOBBIIIIEHUS KAUeCTBa KU3HHU;

- TpUMEHEHHE €CTeCTBEHHOHAYYHBIX 3HAHUW B MPOQPECCHOHATHHON
NESTeTbHOCTH W TIOBCEJHEBHOM KM3HM 1 obOecriedeHusi 0e30MacHOCTH
KHU3HEIEATEIIbHOCTH; TPAMOTHOTO HCIOJb30BAHUS COBPEMEHHBIX TEXHOJOTHIA;
OXPaHBbI 37I0POBbSI, OKPYKAIOIIECH Cpebl.

B pabouyio mporpaMMmy BKJIIOYEHO COJEpXKaHHWE, HAlpaBICHHOE Ha
dbopMupoBanre y o0y4yaronmxcs KOMIETSHINM, HEOOXOAUMBIX IJi KadyeCTBEHHOTO
ocBoenust OIIOIT CIIO nHa 6a3e OCHOBHOro OOLIEro OOpa3oBaHUs C MOIYYEHUEM
CpeqHero ooOmero o0pa3oBaHMs; MPOrpaMMbl MOJATOTOBKH KBaJU(ULIMPOBAHHBIX
pabouux, CIy>KalluXx.

2.0bIIAA XAPAKTEPUCTHUKA YYEBHOT O IIPE/IMETA

buonornss — cucrema Hayk, M3ydarollas BCE AaCIIEKThl >KU3HM, Ha BCEX
YPOBHAX OpPraHM3alliM >KUBOIO, HAYMHAsA C MOJEKYJSIPHOIO M 3aKaH4YuBas
onochepubiM. OObEeKTaMU U3y4YEHHs] OUOJIOTUU SIBJSIOTCS JKMBBIE OPTraHU3MbI, UX
CTPOCHHE U JKU3HENEATEIbHOCTh, X MHOrooOpasue, MpoUCX0KICHUE, IBOJIIOLUS U

pacnpeiesieHue >KMBbIX OpraHU3MOB Ha 3emiie.

OO6mast Ouosiorusi M3y4yaeT 3aKOHbl MCTOPUYECKOTO M HHJIMBHIYaJIbHOTO
pa3BUTUSL OPraHU3MOB, OOIIME 3aKOHBI XU3HU U T€ OCOOEHHOCTH, KOTOpPbIE
XapaKTepHbl IS BCEX BHUAOB JKMBBIX CYIIECTB Ha IUIaHETE, a TaKXke WuX

B3aMMO/ICMCTBHE C OKPYKAIOWIEH CPEIOM.

buonorus, Takum 006pa3oM, SIBISIETCS OJHOM M3 OCHOBOIIOJIATAIONINX HAYK O
JKU3HU, a BJaJcHUE OWUOJOTUYECKUMM 3HAHUSMH — OJHUM M3 HEOOXOJMMBIX

YCJIOBI/Iﬁ COXpaHCHHA )KU3HU HA IIJIAHCTC.

OcHOBY cojnepxkaHus Yy4yeOHOW JUCHUIUIMHBI «bBHOJOTHS» COCTaBISIOT
CICAYIOIINE BEAyLIME WACH: OTJIMYMUTENIbHbIC MPU3HAKKA >KUBOM TIPUPOJBI, €e
YpPOBHEBAsl OpraHu3alus W OHBOJIONUSA. B COOTBETCTBMM C HUMH BBIJICJICHBI

COACPIKATCIbHBIC JIMHHUM: OMOJIOTHS KakK HayKa, OMOJIOTHYECKHE 3aKOHOMCPHOCTH,



MCTO/JIbl HAYYHOI'O IIO3HAHM:A, KJICTKA, OPraHu3M; IOIYJIALNNA; BUA, 9KOCUCTCMbI (B

TOM unciie onocdepa).

Conepxanue  y4eOHOM  AWCIHMIUIMHBI  HANpaBlI€HO Ha  MOATOTOBKY
OOyYarOMMXCs K PEIICHUI0 BAXHEHIHMX 3a/ad, CTOAIMUX Tepell OMOJIOTHYeCKOU
HAayKOW, — IO palHdOHAJIbHOMY NPUPOJIOINOIB30BAHUIO, OXPAHE OKpPYKAIOUIEH

CpEbl U 3JI0POBbS  JIIOJICH.

B npodeccuonanbHbix 00pa30oBaTENbHBIX OPTaHU3ALUAX, PEATUYIOMINX
oOpa3oBaTeNpHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHusi B Ipenaenax
ocoerust OIIOII CIIO nHa 0a3e OCHOBHOrO 0OIIEro 0Opa3oBaHUA, H3YYECHHE
y4eOHOW TUCHHUIUTUHBI «BbHONIOTHA» MMEeT CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npobunass  mpodeccHoHaIbHOTO  00pa3oBaHMs, 0Oa3upyeTcs Ha  3HAHHUAX
O0Oy4aronIMXcsl, MOJYYEHHBIX NPU U3yYeHUH OUOJIOTUH, XUMUH, (PU3UKHU, reorpadun

B OCHOBHOU IIIKOJIE.

IIpu ocBoenun mnpodeccuit CIIO u cnemumansHocTelt CIIO TexHHYeCcKOTo
npodunass mpodecCUOHATIBHOTO 00pa30BaHUs OMOJIOTHS U3y4yaeTcss Ha 0a30BOM
ypoBHe PI'OC cpennero obmiero odpazoBanusi, mpu ocBoeHuu mpodeccuii CIIO u
cneruanbHocteid  CIIO  ecrecTBeHHOHay4HOro mpoduiiss MNpoPecCHOHAIBHOIO
oOpa3oBaHusi OUOJOTUSI M3y4yaeTcsi OoJiee yriyOJieHHO, Kak mpoduibHas ydeOHas
JTUCIUIUINHA, YYUTHIBAIOIIAs  CHENU(pUKY OCBaMBaeMbIX TMpodeccuil  uiu
CHEeUaIbHOCTEH. DTO BBIpAXKAeTCsl B COACPKAHUU OOYUYEHUS, KOJIMYECTBE YACOB,
BBIJICJISIEMBIX HAa HM3YYCHHE OTICJIBbHBIX TeM Y4YEOHOW MUCHUILUIUHBI, TIIyOMHE HX
OCBOCHHSI OOydYaromuMUCs, O0BEME W XapakKTepe TMPAKTHUYCCKUX 3aHITHH,

JIEMOHCTpAIUM, BUAaX BHEAYIUTOPHOU CAaMOCTOSATEILHOU pabOThl CTYJIEHTOB U T. II.

Conepxanue y4deOHOW AUCIUIUIMHBI TMpeaycMaTpuBaeT (HOPMHUPOBAHHE Y
oOydJarormuxcss OOIICHAYYHbIX 3HAHWH, YMEHHUH W HaBBIKOB, YHHUBEPCAIBHBIX
CIIOCOOOB  JCSATEIBHOCTH W KITIOYEBBIX KOMIIETEHIMHM, BKIIIOYAIONINX YMEHHE
CpaBHHUBATh OHOJIOTHYCCKHE OOBEKTHI, aHAIM3UPOBATH, OIEHUBATh M 0000IIATH
MOJIYYCHHBIC CBEICHMS, YMETh HAaXOJWTh M HCIOJIb30BaTh HWHOOPMAIUIO U3

pa3’IN4YHbIX HCTOYHHUKOB.



N3yuenune oO6meoOpa3oBaTenbHON y4eOHON auciuruinHbl  «buosorusy»
3aBeplIaeTcs IMOABEACHUEM UTOTOB B (Qopme AuddepeHINPOBAHHOTO 3aueTa B
paMKax HpPOMEKYTOUHOM aTTecTali CTYIACHTOB B mporecce ocBoeHusi OIIOIT

CIIO ¢ momyuenueMm cpemnero obmero oopazosanus (ITTIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYHEBHOM IIJIAHE

VYyebnas nucuumivaa «buonorusy gBiseTcs: yueOHbIM MPEIMETOM IO BBIOOPY
u3 obs3aTenpHOU TpenMeTHor obmactu «EctectBennsie Haykm» DPI'OC cpemnero
oO1ero oOpazoBaHusl.

VYyebnas nucuuiuinHa «bruonorus» uzydaercs B o01nieo0pa3oBaTeIbHOM IIUKIIE
yueOHoro tuiana 08.01.31 DneKTpOMOHTAKHHUK  OSJEKTPUYECKUX CEeTed W
AEKTpooOOpyIOBaHUSI Ha 0a3e OCHOBHOTrO 00I1ero o0pa3oBaHus.

4. PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA

OcBoenue cojepkanus y4eOHOM aucuuruinHbl «buonorus» obecneunBaeT
JIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JUYHOCMHBIX:

JI1 ycToifuuBBIA UHTEPEC K UCTOPUH U IOCTHKEHUSIM B 00JIACTU €CTECTBEHHBIX
HayK, 9yBCTBO TOPJIOCTH 32 POCCUHUCKHUE €CTECTBCHHBIC HAYKH;

JI2 TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs, MOBHIIICHUIO KBATU(UKAIIUU B
n30paHHON PodecCHOHaATBEHON EITEIbHOCTH C UCTIOJb30BAHUEM 3HAHUM B 001aCTH
€CTECTBEHHBIX HAYK;

JI3 00BEeKTHBHOE OCO3HAaHME 3HAYUMOCTH KOMIETEHIMH B 00JacTu
€CTeCTBEHHBIX HAayK JJid 4YeJoBeKa M OO0IIecTBa, YMEHHE MCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIDKEHUS B OOJACTH XUMHUU M OHOJIOTMH JUIsl TOBBIIICHUS
COOCTBEHHOTO WHTEJUICKTYyaJIbHOTO pa3BUTUS B BBHIOpPaHHOW MPOQeCCHOHATBHON
NEeATEITbHOCTH;

JI4 ymenue mpoaHaIM3upOBaTh TEXHOTEHHBIE TOCIEACTBUS IS OKPYKArOIIei
Cpebl, OBITOBOM M MPOU3BOJACTBECHHOM JIESITEIIHHOCTH YEJIOBEKA;

JI5S TOTOBHOCTH  CaMOCTOSITEIBHO  JOOBIBAaTH  HOBBIE IS ce0s
€CTECTBEHHOHAYYHBIE 3HAHUS C MCTIOIB30BAHUEM JUIsl TOTO JOCTYMHBIX HCTOYHUKOB

uH(popmanuu;



JI6 ymeHue ympaBisiTb CBOEH MO3HABATEIBHOM JEATEIbHOCTHIO, MPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

JI7 ymeHue BBICTpanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUSI B KOMAaHAE IO
pEelIeHIo 00IKUX 3a7a4 B 00JIACTH €CTECTBO3HAHMS;

MemanpeomMemHbix:

M1 oBnaneHre yMEHHUSIMU M HaBBbIKAMH PA3JUYHBIX BUJIOB MO3HABATEIBHOMN
NEeATEIbHOCTH JIJISl U3YYEHHSI pa3HbIX CTOPOH OKPY>KAIOUIEro €CTECTBEHHOI'O MUPA;

M2 mnpuMeHeHHE OCHOBHBIX METOJOB IO3HAHUS (HAOMIOACHUS, HAYYHOTO
DKCIIEPUMEHTA) JI1 U3YYEHHUS PA3JIMYHBIX CTOPOH E€CTECTBEHHOHAYYHON KapTHHBI
MHpa, C KOTOPBIMU BO3HHUKAET HEOOXOJUMOCTh CTAJIKMBATHCSA B MPOPECCUOHATBHON
cdepe;

M3 ymMmeHue OmnpeAenarh LeNd U 33a4d JEeATeIbHOCTH, BBIOMpaTh CpencTBa
JUISL X TOCTUKEHUS HA TPAKTHUKE;

M4 ymeHue HWCHOJB30BaTh pPA3JIMYHbIE HWCTOYHUKH [JI  [OJYyYEHHS
€CTECTBEHHOHAYYHO! MH(OpPMAILIK U OLIEHUBATh €€ JIOCTOBEPHOCTD ISl TOCTUKEHUS
MOCTABJICHHBIX LEJIEH U 3a/1a4;

npeoOMemHbIX:

I11  chopMuUpOBaHHOCTH TMPEACTABICHHM O IEJIOCTHOW COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KApTUHE MHpA, NPUPOAE KAaK €AUHOM LEJIOCTHOW CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKAa, MPUPOJAbI W OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BceleHHOM;

[12 BnajmeHue 3HAHUSIMU O HAMOOJIEE BAXKHBIX OTKPBITUSIX U JIOCTUKEHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBIMIBUIMX HA ABOJIIOLUIO MPEACTABICHUI O MPHUPOJE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

I13 chopmMupoBaHHOCTH YMEHUSI IPUMEHSTh €CTECTBEHHOHAYYHBIE 3HAHUS IS
OOBSCHEHUSI OKPYXKAIOUIUX SBJICHUW, COXpaHEHUS 3/I0pPOBbs, OOECIeYeHUs
0€30MacHOCTH  KHU3HEACSITENbHOCTH, OEpEeXHOr0  OTHOIICHHUS K  MPHUPOJE,
pPalMOHANBHOTO MPUPOJAOIONb30BAHUSA, a TAKXKE BBINOJHEHUS POJM TPAMOTHOTO
noTpeouTeNs;

[14 chopMupoBaHHOCTH TPEACTABIACHUNA O HAYYHOM METOAEC TMO3HAHUS



MPUPOABI U CPEACTBAX U3YUYCHHUS MEraMHUpa, MaKpoOMUpa U MHUKPOMHPA; BIIAJICHUE
prueMaMi €CTECTBEHHOHAYYHBIX HAOJIIOICHUIA, OIBITOB, MCCICIOBAHUN M OICHKH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTATOB;

II5 BrmameHue NMOHATHUHHBIM anmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIINM
MO3HABAaTh MHpP, YYAaCTBOBATH B JHUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3IMYHbIe UCTOYHUKKA WHGOPMAIUKU Il TOJATOTOBKH COOCTBEHHBIX
paboT, KpPUTHYECKHM OTHOCUTbCS K coobmenusmM CMU, coaepx anyMm Hay4HYIO
nHpopmaruio

[16 copmHrpoBaHHOCTH YMEHUM TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS [JJI1 KaXJOro 4YeJoBeKa HE3aBUCHUMO OT €ro mnpodecCuoOHAIbHOU
NEeSATEIbHOCTH, pa3anudarh (PaKkThl U OIEHKHU, CPaBHUBATH OIICHOYHBIC BHIBOJBI,
BUJETh HMX CBS3b C KPUTEPUSIMH OLECHOK W CBSI3b KPUTEPUEB C ONPEACICHHOU
CHUCTEMOM LIEHHOCTEHN.

5S.COAEPKAHUE YYEBHOI'O ITPEIMETA

HaumenoBanue pasaenoB Coaep:xkanue y4eOHOro marepuana u (popMbl OpraHu3aluu
U TeM AeTeJIbHOCTH 00y4aroIuXxcst
Beenenue. buonorus xak Hayka. CBsi3b OHONOrMM C OOIECTBEHHBIMH,

TEXHUYECKUMHU U JAPYIMMH €CTECTBEHHBIMM HayKaMu, (pumocoduei,
ATHKOM, ACTeTUKON M mpaBoM. Ponp Ouosiornu B (GopMUPOBaHUU
COBPEMEHHOM Hay4yHOI KapTUHBI MHpa.

Pa3nea 1. Kiierka — cTpyKTYpHO-(DyHKIMOHAJIbHAS eANHULA 5KUBOT'0

Tema 1.1. CoBpeMeHHbIe OTpaciay OMoJIornyeckux 3HaHui. CBsI3b OHMOJIOTHHU C
buonorus kak Hayka. O0mias | IpyrumMu HayKaMH: onoxumusl, o6uodusuka, OMOHUKA,
XapaKTEpUCTUKA )KU3HHU. redoreorpadus u ap. Ponb u Mecto Guonoruu B (GpOpMHPOBAHUHU

COBPEMEHHOM HAay4yHOM KapTUHBI Mupa. YPOBHH OpraHU3alUU
JKUBOU MaTepHH.

IIpakTnueckas padora Nel VYpoBHHM opraHuzanuu KU3HU.
Kpurepun KUBBIX CHCTEM.

Tema 1.2. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
CTpyKTypHO- OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIJIETOUYHON TEOpHH. THUIBI
(byHKIIMOHATIbHAS KJIETOYHOW OpraHU3alMM: MPOKAPUOTHUECKHN U dYKApUOTHUECKUM.
OpraHu3aLys KIETOK OOHOKJIETOUHBIE W MHOTOKJETOYHbIE oOpraHusmsl. (CTpoeHue

MIPOKAPUOTHUYECKON KJIEeTKU. CTpoeHue 3yKapHOTHYECKOW KIETKHU.
Hexknerounsle ¢popMbl )KU3HU (BUPYCHI, 6akTeprodaru)
IIpakTnueckas padora Ne2 BupycHble u OakTepHalbHbIE

3a00JeBaHuUs.
Tema 1.3. XpomocomHass Teopuss T. Moprana. CTpoeHHE XpPOMOCOM.
CTpyKTypHO- XpOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIC

(yHKIMOHATBHBIE (PAKTOPHI | XpOMOCOMBI, TaIJIOWAHBIM M AMIUIONAHBIM Habop. HykienHoBbIe




HACJICACTBCHHOCTH

kucinotel: JJHK, PHK Haxoxnenue B KieTke, MX CTPOCHHE U
¢GbyHKIIMU. MaTpuyuHble MPOLECCHl B KJIETKE: PeIUINKAIMsl, OMOCHHTES
Oenka, pernapanys. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTuyeckasi padora Ne3d Pemienwe 3agad Ha omnpejesieHUE
MOCJIeIOBATEIbHOCTH HYKJICOTHUJIOB, AMUHOKHUCIOT B HOpPME U B
cllydae U3MEHEHHUs nocieaoBarenbHocTu Hykieotu 108 JHK

Tema 1.4.

(OOMEH BeIIeCTB U
MpeBpaIeHIE SHEPTUU B
KIIETKE

[Monstre wmerabomm3M. ACCUMWIISIMUS W JAUCCUMUIISIUS — JBE
CTOpPOHBI MeTaboiu3Ma. Tumbl oOMeHa BeleCTB: aBTOTPO(DHBIN U
rerepoTpodHbIi, adpoOHBIA U aHadpOOHBINA. [ImacTuueckuil oOMeH.
doToCUHTE3. XEMOCHUHTE3

IIpakTuuyeckas padora Ned Mzydenue porocunTesa

Tema 1.5.
DKW3HEHHBIN 1IUKI KIIETKH.
Muto3. Meiio3

Knerounslii 1uki, ero mnepuoabl. MwuT03, €ro craauu U
MPOUCXOAIINE TMpoIecChl. buosornyeckoe 3HAUYEHHE MMHTO3A.
Meito3 u ero craauu. IloBenmenue xpomMocoM B Meiio3e.
KpOCCUHIOBEp. brosornueckuii cMbICa MeH03a

IIpakTuyeckas padora NeS CpaBHeHUE MUTO3a U MEH03a.

Paspnen 2. Ctpoenune u GpyHKUMH OPraHu3mMa

Tema 2.1.
CTpoeHue opranusma

MHOTOKJIETOYHEIC OpTraHHu3MBI. BzanMocBs3b OpraHoB U CHUCTCMbL
OpraHoB B MHOI'OKJICTOYHOM OpPIraHHU3MC. I'omeoctas OopraHusma "
CT0 NOAACPIKAHUC B TPOLUECCC JKUBHCACATCIIBHOCTH.

OHTOreHe3 pacTeHuM,
PKMBOTHBIX U Y€JIOBEKa

Tema 2.2. @opMBl  pa3sMHOKEHHUs OpraHusMoB. becmonoe u  moioBoe

DOpMBI pa3MHOKEHUS pa3MHOkeHHe. Bunel  Oecriosioro  pasmHokeHus.  [lonoBoe

OpPraHU3MOB pasMHOKeHHE. ['ameroreHe3 y »kuBOTHBIX. CrepmaroreHes u
ooreHe3. CTpoeHue MnoyoBbIX KiIeToK. ONI0J0TBOPEHHE.

Tema 2.3. WnpuBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpPHOI€HE3 U €ro

CTaauH. [TocTaMOprOHAIBHBII IIEPUOI. Craguu
MOCTAMOPHOHAIBHOTO PA3BUTHSA Y KHUBOTHBIX U 4yenoBeka. [Ipsimoe u
HemnpsiMoe  pa3BuTHe. buosormdeckoe cTapeHHMe U CMEpTh.
OnToOrenes pacreHui.

IIpakTnueckas padora Ne6. OHTOTEHE3.

Tema 2.4. 3akoHOMEpHOCTHU
HacJIeI0BaHUs

ClLeIIeHHOE HaclleJ0BaHue
MPU3HAKOB

OcCHOBHbIE TIOHATHS TE€HETUKH. 3aKOHOMEPHOCTH 0O0pa3oBaHUs
rameT. 3akoHbl . Menzaens (MOHOrMOpHUIHOE M TMOJUTHOPUIHOE
ckpemuBanue). B3aumonelictBue renoB. 3akoHsl T. Moprana.
CuemneHHoe  HacleOBaHME TI€HOB, HApyIIEHUE CLEIUICHUS.
HacnenoBaHue MpU3HAKOB, CHEIUIEHHBIX C OJIOM.

IIpakTnyeckas paGora Ne7. PemieHue 3aad Ha ONpENEIICHHE
BEPOSTHOCTH BO3HMKHOBEHHS HACJIEJICTBEHHBIX IPU3HAKOB IIpU
MOHO-, JAM-, TOJUTHOPUIHOM M aHAIU3UPYIOIIEM CKpPELIMBaHUU,
COCTaBJICHHE T€HOTUIINYECKUX CXEM CKPEUIMBaHUSI.

Tema 2.5. 3akoHOMepHOCTH
M3MEHYHBOCTH

N3MeHYnBOCTh MPU3HAKOB. BHUIBI M3MEHUMBOCTU: HACJIECACTBECHHAS
W  HEHACJEeACTBEHHas. 3aKOH TOMOJIOTMYECKHMX  psAOB B
HacneacTBeHHON wu3MeHunBocT (H.M. BaBunos). MyranuonHas
TEOpHsi M3MEHYMBOCTH. Buapl MyTranmmii W TOPUYAHBI KX
BO3HUKHOBEHUS. Kapuorun YeJI0BEKa. Hacnencreenusie
3a0oyieBaHus 4YelloBeKa. ['€HHble M XPOMOCOMHBIE 0OJE3HU
4yelloBeKa. bose3HM ¢ HacneACTBEHHOM IIPENpacIOIOKEHHOCTBIO.
3Ha4Ye€HHE MEIUIHMHCKON N'eHETUKH B MPEIOTBPAIICHUHN U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBeKa

IIpakTnueckas padora Ne8. Pemenue 3anau Ha onpenesaeHue TUIa
MyTallMM MpU Nepeaaye HacIeICTBEHHBIX MPHU3HAKOB, COCTaBICHUE
TCHOTUITMYCCKHUX CXEM CKPCHIMBAHHA




Paznen 3. Teopusi 3Bo/1I0uMH

Tema 3.1.
Mcropus 3BOJIIOLIMOHHOTO
yaeHus. MUKpo3BOIIOLUs

[TepBeie sBomtonmionnbie  koHmenmuu (OK.b.  Jlamapk, XK.JL
broddon). DBomrormonnas Teopust Y. JlapBunra. CuHTeTHUECKas
TEOPHSI SBOJIIOLIMHU U €€ OCHOBHBIE MOJI0KECHHUS.

Mukpossomtonua.  Ilomynsaumsa Kak — 3JIeMEHTapHas — €IUHULA
3BONIOLUMU. ['€HeTHYeCKHMEe OCHOBBI 3BOJIIOIUU. JIEMEHTapHbIE
¢dakTopsl »BomrONMH. EcTecTBeHHBI 0TOOp — HaNpPaBISAIOMINI
(bakTop  IBOJIIOIMH. Bunoo6pasoBanue  kak ~ pe3yibTar
MUKPO3BOJIIOLIH.

IIpakTuyeckasi padora Ne9. EcrecTBeHHBIH OTOOP-ABMKYIIAS
CHJIA BOJIIOLIMH.

Tema 3.2. MakposBOJIOIHA.

BO3HUKHOBEHME U pa3BUTHE
PKU3HH Ha 3emMJie

Maxkpo3BOIIOLHSL. @®opMbl U OCHOBHBIC  HaIIPABIICHUS
makpo3somtormu  (A.H.  Cesepuon). Ilytu  goctmxeHus
O6uosiornyeckoro mporpecca. CoxpaHeHue OHOpa3HOOOpa3usi Ha
3emie.

I'unote3s! U TeOpUn BO3HUKHOBEHUS XM3HU Ha 3emie. [losBieHue
MEPBBIX KIETOK M HX IJBOMOLMA. [IpoKapuoThl M 3YKapHOTBHL.
IIpoucxoxaeHne MHOTIOKJIETOYHBIX OpPraHu3MoOB. Bo3HUKHOBEHUE
OCHOBHBIX I[apCTB DYKapHOT.

IIpakTnueckass padora Nel0. CpaBHeHue
9YKapHOTOB.

MPOKApUOTOB U

Tema 3.3. [Ipoucxoxnenue
YEJIOBEKA — AaHTPOTIOTEHE3

AHTponosiorus — Hayka o 4enoBeke. CUCTEMAaTHYECKOE MOJIOKEHNE
yenoBeka. CXOJCTBO U OTJIMYMS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE
CTaJIuM AaHTPOIIOreHe3a. DBOJIIOLMS COBPEMEHHOIO YEJIOBEKA.
YenoBeueckue pacbl U UX €IMHCTBO. BpeMs M myTu pacceneHus
YeJIOBEKA 110 IIJIAHETE.

IIpakTnueckas padora NelQ. IlpucrocoGieHHOCTh YesloBeKa K
pa3HbIM YCIIOBUSM CPEJIbI.

Paznen 4. Dxosorus

Tema 4.1.
JKoJoru4eckue pakTopsl U
Cpeabl )KU3HU

Cpenpl oOWTaHHS OpraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS,
MTOYBEHHAs, BHYTpUOpPraHU3MEHHasl. OU3NKO-XUMUYECKUE
0COOEHHOCTH cpeA  OoOMTaHus OpraHu3MoB. IIpucmnocobieHus

OpPraHU3MOB K >KM3HU B pa3HbIX cpenax. [loHATHE 5KOIOTHYecKOoro
¢daktopa. Krnaccuduxamus skonormdeckux ¢akropon. I[IpaBuio
muanmyMma 0. JIubuxa. 3akon tonepantHoctu B. llendopna

IIpakTnueckas padora Nell. Krnaccudpukamus 5KOIOTHYECKHX
(hakTOpOB.

Tema 4.2.
[Tomymsiust, cooO1iecTna,
HKOCHCTEMBI

OKoJjiornyeckas XapaKTEPHUCTHUKA BHUIa n IOITYyJIAINH.
OKojoryyeckass HMIIA BHJIA. OKOJIOTMYECKHE XapaKTEPUCTUKU
nonymsiuu.  CooOmiecTBa M 3KocucTeMbl. buoreHo3 wu  ero
cTpykrypa. CBsi3u  MeXAy oOpraHusMamMu B OHOIICHO3E.
CtpyKTypHBIE KOMITOHEHTBI DKOCHUCTEMBIL: MPOAYLEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B
skocucteme. Tpobudeckue ypoBHH

IIpakTnueckas padora Nel2. OcHOBHbIE TOKA3aTEIH IKOCHUCTEMBI.
buomacca u npoxykuus.

Tema 4.3.

buocdepa - rnobanbHas

buocdepa — xuBas obonouka 3emnu. Pa3BuTue mpeacraBieHuil o
ouocdepe B Tpynax B.M. Bepuamckoro. Ob6nactu 6mocdepsl u ee
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DKOJIOTHYCCKasa CUCTEMA

KOMIOHEHTHI. JKuBoe BemecTBo 6uocdepsl u ero QyHKIHH.

3aKOHOMEPHOCTH  cymiecTBoBaHUs  Omocdepsl. OcoOeHHOCTH
omochepsl Kak  MIOOATBHOM  AKOCHUCTeMBI.  J[MHAMUYecKoe
paBHoBece B Oumocepe.  KpyroBopoTel  BemectB U

OMOTEOXUMHUYECKUE IUKIBL. [ TT00abHbIe HKOTOTHYECKUE TTPOOIeMbI
COBPEMEHHOCTH

Ipaktuuyeckas padora Nel3. I'noGanbHbIe

HpO6J’I€MBI COBpPCMEHHOCTH.

OKOJOTHUYCCKUC

Tema 4.4.
BrusiHue aHTPOIIOT€HHBIX
(hakTOpOB Ha OMochepy

AHTpOIIOreHHbIe BO3/IEHCTBUS Ha Ouocdepy. 3arps3HeHUs] KaK BH]L
AQHTPOIIOICHHOTO BO3/EHCTBUS. AHTPONOTEHHbIE BO3JICUCTBUS Ha
atmMocdepy. BozaeiictBus Ha ruapochepy. BoszmelictBus Ha
mutochepy. AHTpPONOTCHHBIE BO3JACUCTBUS Ha OMOTHYECKHE
coo0I1ecTBa

IIpakTnueckas padora Neld4. Ilpaktuyeckoe 3aHsTHE «OTXOJBI
IIPOU3BOJICTBAY

Tema 4.5.
Bnusgaue conuaibHO-

OKOJOTHYCCKHX (1)aKTOp0B Ha

3O0POBBLE YCIOBCKA

310poBbe M €ro cocrapisonme. DOakTopbl, IMOJIOXKHUTEIBHO U
OTPUIATCIILHO BJIMSIONIME HA OpPTraHu3M dejoBeka. l[IpoOimema
TEXHOI'CHHBIX BO3ACHCTBHI Ha 3JI0POBbE YyerioBeKa
(37IeKTpOMarHuTHBIE TOJIsl, OBITOBAass XUMUS, W30BITOUHBIE IIYMBI,
pamuanus W T.I.). Amanranms opraHM3Ma 4ejoBeKa K (hakTopam
okpykatomend cpeapl. [lpunHmumsl  GopMHUpOBaHUS  310POBBE
cOeperaromiero moseneHus. OuU3MYecKas aKTHBHOCTh M 370pPOBBE.
broxuMuueckne acreKkTsl paliOHAIBLHOTO MUTAHUS

IIpakTuyeckasi padora NelS. Biousaue abuotmdeckux (hakTopoB
Ha 4eJIoBeKa (HU3KUE U BBICOKUE TEMIIEPATYypPhl)

Paznen 5. buoJsiorust B ;KU3HU

Tema 5.1.
BI/IOTGXHOHOFI/II/I B JKU3HU
Ka)KI0ro

brotexHoIOrus Kak HayKa ¥ Mpou3BoIcTBO. OCHOBHBIE HAPABICHUS
COBpEeMEHHOU OuoTexHomoruu. Meroapl 6noTexHosoruu. OOBbEeKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHYECKIX
PKcIiepuMeHTOB. [IpaBuia norcka u aHain3a OMO3KOIOrHUYECKON
MHG(OPMAILIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U y4eOHO-Hay4dHas
muTepaTypa, Cpe/icTBa MaccoBor nHpopmaruu, cetb UHTepHeT 1

ipyrHe)

IIpakTnueckas padora Nel6. Ananu3 HHPOpMaAIUU O HAYUHBIX
TOCTHKEHUSIX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH, KJIETOUHOM
MHXXCHCPHUH, THIICBBIX OMOTEXHOJIOTHH.

Tema 5.2.
IBHOTEXHOIOTHH B
[POMBIIIUIEHHOCTH

Pa3BuTHE NPOMBINUIEHHONW OMOTEXHOIOTUN U €€ TPUMEHEHHUE B )KU3HU
YesloBeKa, MOUCK U aHAJIU3 UHPOPMAIIK U3 Pa3IMYHbIX HCTOYHUKOB
(HayuHast 1 yueOHO-Hay4yHas JTUTepaTypa, CpeiCTBA MaCCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTuuyeckas padora Nel7.Ananu3 uadopmauu o pa3BUTHH
MPOMBIIIIIICHHOW OMOTEXHOJIOTHI

6. TEMATUYECKOE IINTIAHUPOBAHMUME 110 YYEBHOMY HNPEJIMETY

n/n

Ne HaumenoBanue pasaenoB u TeM

Bcero | Jlekuusi | IIpaktnyeck

ne padoTbl
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BBenenue 2 2 -
1. Kinerka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS eIMHUIIA 14 7 7
KUBOTO
1.1 | buonorus kak Hayka. OOmIas XapaKTepUCTHKA KU3HU. 2 1 1
1.2 | CtpykTypHO-()yHKIIOHAIbHAS OpraHU3alus KJIETOK 4 2 2
1.3 | CtpykrypHO-QYHKIITMOHAIBHBIE (HAKTOPBI 4 ) )
HACJIEICTBEHHOCTHU
1.4 | OOMeH BelecTB U MPeBpaIeHUuEe YHEPTUN B KIIETKE 2 1 1
1.5 | )Kusnenusrit ki kiaetku. Mutos3. Meio3 2 1 1
2. | CTpoeHne u (pyHKIHH OPraHU3MA 8 5 3
2.1 | CrpoeHue opranuzma 1 1 -
2.2 | ®opMbl pa3MHOKEHUSI OPraHU3MOB 1 1 -
2.3 | OHTOreHe3 pacTeHUM, KUBOTHBIX U YEJIOBEKA 2 1 1
2.4 | 3akOHOMEPHOCTU HACTIEAOBAHUS 2 1 1
2.5 | 3aKOHOMEPHOCTU U3MEHYUBOCTH 2 1 1
3. Teopusi HBOTIOIHA 6 3 3
3.1 | Ucropus 3BOIIOIIMOHHOTO Y4eHUs. MUKPO3BOIIOIUS 2 1 1
3.2 | MakponaBodtouus. Bo3HUKHOBEHUE U pa3BUTHE KU3HU 2 1 1
Ha 3emiie
3.3 | [IpoucxoxaeHue 4eaoBeKa — aHTPOIIOTCHES 2 1 1
4 Jdkosaorus 12 4 8
4.1 | Dxonorudeckue GaKTOPbl U CPEbl KUZHU 2 1 1
4.2 | IMomynsimusi, cOOOIIECTBA, YKOCHCTEMBI 2 1 1
43 | buocdepa - riobambHas SKOJOTUYECKAS CHCTEMaA 3 1 2
44 | BausiHue aHTPONOTr€HHBIX (PAaKTOPOB Ha Ouochepy 2 - 2
4.5 | BausiHue conuanbHO-3KOJIOTNYeCKUX (PakTOpoB Ha 3 1 2
3/10pOBbE YEJIOBEKA
5 buoJsiorus B :Ku3HM 6 3 3
5.1 | BuOoTeXHONOruM B KU3HU KaXJ10TO 3 1 2
5.2 | buoTexHOIOrNN B IPOMBILUIEHHOCTH 3 2 1
Uroro: 48 24 24

[Ipu peanuzanuu conep:kanust 00IIE00pa30BaTEIBLHOTO YYEeOHOro mnpeaMera

«buonorus» B npeaenax OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHUsI C

noyryueHuem cpennero oomiero oopazosanus (ITITKPC):

Bup yueOHoii padoThl

0O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 48
B TOM YHCJIe:

TEOpETUIECKoe 00ydeHue 24
MPAKTUYECKUE 3aHITHS 24

J'Ia60paTOpHBIe 3aHATUA

Y4eOHBIM IJIAHOM HE
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MPEeAYyCMOTPEHBI

Y4YeOHBIM IIJITAHOM HE
Koncynemayus
PETYCMOTPEHBI
Y4eOHBIM IUIAHOM HE
Camocmosmenvras paboma
IPETYCMOTPEHBI

Ilpomesricymounas ammecmauyus 6 popme ougphepenyuposannozo 3avema

7. YAEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanbHo-mexHu4ecKou 0azvl, HEOOX00UMOU 0113
ocyuiecmenenus 00pa3oeamenbHo20 npoyecca

/o

HauMeHoBaHHe cIeMAJLHBIX IOMEIEHUI 1
MOMeIlleHUi 1JI51 CAMOCTOATEIbHO PadoThI

OCHaIEHHOCTD CNEeNHATBHBIX
NMOMelIeHU ! U MOMeIleHn | 115
CaMOCTOSITeIbHOM padoThl

KaGunet Ouonoruu: yueOHas ayquTOpHs s
MIPOBEJICHUS 3aHSATUH BCEX BHUJIOB, B TOM YHCIIC
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS ¥ IIPOMEKYTOTHON
aTTecTalMu
414042, r. Actpaxans, yi1. MarucrpanbHas, 18
Ayautopus Ne 204

1.YuebOnast 1ocka

2.Pabouee mecTo mpernogaBaTes
3.Kommekt yuebnoit mebenu Ha 25
o0ydJaronmxcs

4.Y4yeOHO-HarIAIHbBIE II0CO0US

S5.IlepeHocHoi MYJIbTUMEUNHBIN
KOMILJIEKT

6.loctyn K MH(OPMaLMOHHO-
TEIEKOMMYHHUKAIMOHHON CEeTH
«HTepHeT»

[Tomernienue s cCaMOCTOSTENHHOM pabOTHI
414042, r. Actpaxans, yn. MarucrpanbHas, 18
Aynuropus Ne 308

1.Kommnekt yuebHoi medenu Ha 25
oOyJaromuxcs

2.KommnbroTepsl — 210T.

3. [loctyn uH(OpMAIIMOHHO-
TEJIEKOMMYHUKAI[MOHHOU

cetn «MHTEpHET»

@) OCHOGHAA yueOHas Tumepamypa:

1. buonorus 10 knacc. ba3oBblil ypOBEHB.

[Ipocsemenne 2022.

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

Vueouuk. YMK "JIuaus xu3au"

Py61ioB Anexcannp Muxaitnosuu, [laceunuk Brnagumup BacunbeBud. M3narenbcTBo

2. buonorus. 11 xnacc. ba3oBwiii ypoBeHb. YueOnuk. YMK "Jlunus
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xu3Hu" | PyoroB Anexcanap Muxaiinosuu, [laceunnk Bnagumup BacunbeBuy.
N3 parenscTBO [Ipocenenne 2022.

0) mornoHUTEIbHAS yueOHas JuTepaTypa (B T.4. CJIOBapH):

1. buonorus. O6mias 6uonorus (6a3oselil ypoens) E.A. Kpukcynos, A.A.
Kamenckuii, 2022

2. O6mas 6uosorusi. ABrop: MamontoB Cepreit ['puropseBuy, 3axapoB
Brnagumup bopucosuu. MzpatensctBo: Knaopye, 2022 r. Cepusi: Cpennee
npodeccuoHalibHOE 00pa30BaHMUE.

8) nepeuens yueOHO-MemooudecKo2o0 obecneueHus:

1. YyebHo-MeToaMuecKOe TOocoOMe MO BBIMOJHEHHIO pedepaTos,
JTOKJIa/I0B, UHJIMBUIYAIBHBIX TPOEKTOB MO YYEOHOU nuctuIuinHe «buomorus» mo
npodeccurn  08.01.31  DIEKTPOMOHTAKHHUK  JBJEKTPUUECKUX  CeTed U
AIIEKTPOOOOPYIOBAHUS.

2. I') UHTEPHET-PECYPCHIL:

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

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

2.www.ecocommunity.ru (MHpopMaIimoHHbIi caliT, OCBEIIAIOUIUNA TPOOIEMBI

skojoruu Poccun).

1) TIEKTPOHHO-OUOJIMOTEYHBIE CUCTEMBI:

1. KoncrantunoB B. M., PezanoB A. I'., ®aneeBa E. O. buonorus: yuyeOHUK
JUISL CTYJI. YUpexaeHun cpen. npod. odpazopanus / moxa pea. B. M. KoncrantuHoga.

— M., 2022 https://academia-moscow.ru/reader/?1d=211746

DKOJOTUYECKUE OCHOBBI MPUPOAONOJIb30BaHus, KonctantuHoB B.M., Uenuaze
10.b.17-e  w3m., crep. wm3manume  2020r.  http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeuens yueOHO-MemoOUUecKo20 odecneuenHus:

1. O6 obpazoBanuu B Poccutickoii deneparuu: dpenep. 3akon ot 29.12.2012
Ne273-®3 (B pen. denepanbubix 3akoHOB OT 07.05.2013 Ne99-d3,; ot 07.06.2013
Nel20-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-P3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3,
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or 27.05.2014 Nel35-®3, ot 04.06.2014 Nel48-d3, ¢ wu3M., BHECCHHBIMU
®enepanbHbiM 3akoHOM OT 04.06.2014 Nel45-®3, B pea.otr 03.07.2016, ¢ u3M. ot
19.12.2016)

2.Ilpukaz MunucrepctBa odpazoBanus U Hayku PD or 31 nmexaOps 2015 r.
Nel578 «O BHeceHMM UW3MEHEHMH B  (QeAepalbHblii  rocyJapCTBEHHbIH
oOpa3oBaTeNbHBIM CTAaHAApPT CpelHero oOLIEero o0pa3oBaHUs, YTBEPKICHHBIN

npukazoM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 Mas

2012r. Ned413y.

8.0COBEHHOCTHU OPTAHU3ALIUU OBYUYEHMUSA 1J1s1 UHBAJIMJ1OB U
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 31I0POBbSA
JUis  oOydarommxcsd M3 4YMCIA MHBAIMAOB M JIMI C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU  37I0POBbSi Ha OCHOBAHMsI IHCHMEHHOTO 3asBJICHUS YydeOHas
TUCHUIUIMHA «BHOJIOrHs) peanu3yeTcs ¢ y4eTOM 0COOEHHOCTEN MCUXO0(PU3HUIECKOTO
pa3BUTHA, WHIUBUIYAJIbHBIX BO3MOXXHOCTEH M COCTOSHUS 340pOBbs (manmee —

HWHJIUBUAYAJIbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS

YUYEBHOI'O ITPEIMETA
PesyabTarsl Kon IIpoBepsiemble @DopMbI U METOAbI
o0yueHust pe3y YMEHHUSA ¥ 3HAHUSA KOHTPOJIAA HOLEHKH
(IMYHOCTHBIE, Jb pe3yabTaToB 00y4yeHust
npeaMeTHbIE, TATO Texymmi IIpomexxyTounas
MeTanpeaMeTHbIe) B KOHTPOJTb aTTecTanus
JUYHOCHHbLE
YCTOWUYUBBIA UHTEPEC K JII | 3HaTh OCHOBHBIE 3aKOHBI | Ycmmuwiu onpoc Hupepenyup
WCTOPHUHU U Ounonoruu u OTKPeITHS B | [Ipakmuueckas 0B8aHHbIU 3a4em
JTOCTIKCHHSIM B OumonoTHH, CACITaHHbBIC paboma
00J1acTH €CTECTBEHHBIX POCCUICKHUMHM yYEHBIMH- | Tecmupogarue
HayK, YyBCTBO T'OPJIOCTH YBEPEHHOE MOIb30BaHue | Peghepam
3a pOCCHICKHE OMOJIOTHUYECKOU
€CTECTBEHHbIE HAYKU; TEPMUHOJIOTUEN U
CHUMBOJIUKOM;
TPaMOTHOTO TTOBE/ICHHUS B
OKpYXarolleu cpene,
JUIs1 OLICHKU BIIUSIHUSA
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XUMHUYECKOTO
3arpsi3HEHUS
OKpYXKarollen cpeibl Ha
OpraHM3M 4YeJIOBeKa U
JpYyTHe KUBbIE

OpraHU3MBI;
TOTOBHOCTb K JI2 [Tonumatp Peghepam
MPOJOHKEHUIO CYLIHOCTb U
oOpa3oBaHuUs, COLIMAJIbHYIO
MOBBIIICHUIO 3HAYUMOCTbH CBOEH
KBaJTM(DUKAIIMH B Oymymieit
n30paHHOI npodeccuu,
npoecCHOHALHOM MIPOSIBIIATH K HEH
JIEATEIILHOCTH C YCTONYMBBIN
HCIIOJIb30BaHUEM HUHTEpEC;
3HaHUU B 00JacTu CamMocTosATenbHO
€CTECTBEHHBIX HAYK; OTIPEIEIATh 3a/1a41
npodeccnoHanTbHOT
0 U TUYHOCTHOTO
pa3BUTHS,
3aHUMAThCS
camoo0pazoBaHueEM,
OCO3HaHHO
IJIAHUPOBATh
TTOBBIIICHHE
KBTI (PHKALHH.
00BbEeKTHBHOE OCO3HaHUe| JI3  (chOpMHPOBAHHOCTH Peghepam Jugppepenyupo
3HAYMMOCTH YMEHUS IPUMEHSATH BaHHbIU 3a4em
KOMITETEHITNH B 00J1aCcTH €CTECTBEHHOHAYYHbIE
€CTECTBEHHBIX HAYK JJIs BHAHUS ISl O0BSICHEHUS
YeJIOBEeKa M OOIIECTBA, OKPY’KaIOIIUX SIBJICHUH,
yYMEHHUE UCT0JIb30BaTh COXpaHEHUs 3/I0POBbS,
TEXHOJIOTHYECKHUE oOecrieueHus
JOCTHKEHHS B 00J1aCTH 0€301aCHOCTH
XUMUU U OMOJIOTUHU TSt PKU3HEIESTeIbHOCTH,
MTOBBIIICHUS OEpeKHOTO OTHOIIEHHUS K
COOCTBEHHOTO MPUPOJIE, PALIMOHATIEHOTO
HMHTEJUJIEKTYaJIbHOTO MPUPOJIOTIONIL30BAHUS, a
pa3BUTHA B BEIOpAaHHOMU TaK)Ke BBIITOJTHEHUS POJIU
npodeccnoHanbHOMI FPaMOTHOTO TTOTPEOUTETIS;
NEeSATeTbHOCTH
MemanpeomemHpix:
OBJIaJicHUE yMeHUsMU u | M1 | paboraTh C Ilpakmuueckasn Hugpgepenyu
HABBIKAMU Pa3INIHBIX TEOPETUUECKUM paboma POBaHHbIU
BUJIOB II03HABATE€IbHOU MaTepuajioM, P eqbepam 3auem
OEATCIbHOCTH IS AHAIIM3UPOBATh, JIETIATh Tecmuposanue

W3Yy4YEHUs Pa3HbIX
CTOPOH OKPY’KArOIIEro
€CTECTBEHHOI'0 MHPA;

BBIBOJIBI.

NPUMEHSTh OCHOBHBIE
METO/IBI IO3HAHHS
(HaOiroAeHMSI, HAYYHOTO

DKCIIEPUMEHTA) NS
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U3YUCHHS Pa3IMYHbBIX
CTOPOH XUMHYECKHX
00BEKTOB U MPOIIECCOB, C
KOTOPBIMH BO3HHUKAET
HE00XO0ONMOCTb
CTaJIKUBaThCS B
npodecCHOHABLHOM
cdepe;

YMEHHSI JIeIaTh BHIBOJIBI

Hanbolee BaKHBIX
OTKpI)ITI/ISIX nu
TOCTIDKEHHAX B 00J1aCTH
€CTECTBO3HAHMS,
ITOBJIMSBIIINX HaA
3BOJIIOIUIO
MIpEJICTaBICHHUM O
MIPUPOJIC, HA PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

MPEJICTaBICHUMN O
Hay4HOM METOJE
[IO3HAHMS IIPUPOABI U
CpeICTBaxX U3y4EHHUs
Merammpa, MakpoMmupa u
MUKPOMHUPA; BIIAJICHUE
puéMaMu
€CTECTBEHHOHAYYHBIX
HaOJII0ACHUH, OTIBITOB
HCCIIE0BAHUH U OLIEHKU
JIOCTOBEPHOCTH
MTOJTYYEHHBIX
pe3yIbTaTOB;

MPUMEHEHUE OCHOBHBIX M2 | 3natb: Ouonoruyeckyro | Ilpakmuueckas
METOJI0B [I03HAHUS TEPMHUHOJIOTHIO U paboma
(HaOJrOIeHMSI, HAYYHOT'O CUMBOJIUKY ; Pecpepam
AKCIIEPUMEHTA) JUIs
OCHOBHBIE I10JIOKEHHUS
M3Y4YECHUS Pa3INYHbIX .
OMOJIOTMYECKUX TEOPHi
CTOpPOH
. (keTouHasi,
€CTECTBEHHOHAYYHOM
HBOJIIOLIMOHHAS TEOPHS
KapTUHBI MUPA, C
Y./lapBuHa); yueHue
KOTOPBIMHU BO3HHUKAET
B.N.Bepuaackoro o
HE00X0IUMOCTh
ouocdepe; CYIHOCTh
CTaJIKUBAThCS B
o 3akoHOB I".Menpens,
podeccuoHaIbHOM o
3aKOHOMEPHOCTEN
cthepe;
W3MEHUYUBOCTH;
npeomMemmvix:
c(hOpPMHUPOBAHHOCTH 111 | [lonuMaTh poJib Ouosoruu| Yemmuwiti onpoc
IIpeICTaBICHUH O B €CTECTBO3HAHMH, €€ Tecmupoeanue
L[EJIOCTHOU CBSI3b C JPYTUMU IIpakmuueckas
COBPEMEHHOM €CTECTBEHHBIMH HayKaMHu, paboma
€CTECTBEHHOHAYYHOU 3HAYCHUE B
KapTUHE MHPA, TPUPOJIE YKU3HU COBPEMEHHOTO
KaK eqUHOH 11eJIOCTHOU o01mecTBa
CUCTEME, B3aUMOCBS3U 3HaTh BaKHEHTIIHE
4esioBeKa, MPUPOIbl U BELIECTBA U MaTEPUAJIbL.
oOmecTna,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX MaclTabax
Bcenennoi;
BIIa/ICHUE 3HAHUSMU O 112 | chopMHPOBAaHHOCTH Yemuwii onpoc

Tecmuposanue
IIpakmuueckas
paboma
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c(hOpMUPOBAHHOCTH
YMEHUS IPUMEHSTh
€CTeCTBEHHOHAYYHBIC
3HAHUS ISl O0BACHEHUS
OKPYIKaIOIINX SIBIICHHIH,
COXpaHECHHS 3[I0POBbS,
obecrnieueHus
0e30MmacHOCTH
KHU3HENIEATSILHOCTH,
Oepe’KHOTO OTHOIICHHMSI
K IIPUPO/IE,
paIroHaIBLHOTO
MPHUPOJIOTIOIB30BAHHUS, &
TaKK€E BBIMOJIHCHUS
POJIH FPaMOTHOTO
MOTpeOUTeIs;

113

OMOJIOTHYECKYIO
TCPMHUHOJIOTUIO U
CHMBOIJIHAKY;

BHATh:

pOJIL OMOJIOTUY B
(hopMupoBaHUHT
HAyYHOTO
MHUPOBO33PCHUS; BKIIA]T
OUOJIOTUYECKUX TEOPHid
B popmMupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAYYHOM
KapTUHBI MUDA;
€IMHCTBO YKUBOU H
HEKUBOW MTPUPOJIBI,
POICTBO KUBBIX
OpPTaHU3MOB;
OTPHIIATEIIEHOE
BIMSTHUE QJIKOTOJIA,
HUKOTHHA,
HAPKOTHYECKUX
BEIIECTB HA Pa3BUTHE
3apOoIbIIIa YeJIOBEKa,
BIIMSTHHE MyTarcHOB Ha
OpTraHU3M YeJIOBEKa,
HKOJIOTUYECKUX
(hakTOpOB Ha
OpTaHU3MBIL;
B3aMMOCBSI3U
OpraHU3MOB U
OKpY>KaloIllen Cpeabl;
MIPUYUHBI SBOTIOIHH,
M3MEHSIEMOCTH BHJIOB,
HapYIICHU pa3BUTUS
OpPTaHU3MOB,
HACJIEICTBEHHBIX
BaboJIeBaHUNA, MyTAaIlHH,
YCTOMYMBOCTH M CMEHBI
DKOCHCTEM;
HE00X0AUMOCTH
COXpaHEeHHS
MHOT000pa3us BUJIOB;

Ilpakxmuueckasn
paboma
Tecmuposanue

Huggepernyu
POBAHHBIU
3auem

c(hOpMHUPOBAHHOCTH
MPEJICTaBICHUMN O
HAYYHOM METO/Ie
MO3HAHUS TIPUPOJIBI U
CpeCTBaX U3YUYEHUS
MeraMupa, MaKpoMHpa

114

peuiaTh 3JICMCHTAPHBIC

OMOJIOTHYECKUE 3a]1aUH;
COCTaBJISTh AJIEMEHTapHEIC
CXEMBI CKpEIINBaHUS U
CXEMBI IepeHOCa BEIECTB U
OHEPIrrUu B DKOCHUCTEMAX

IIpaxmuueckas
paboma
Tecmuposanue

Huggepernyu
POBAHHBIU
3ayem
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Y MUKPOMHpA; BIaJCHUE
preMaMH
€CTECTBCHHOHAYYHBIX
HaOJIIOICHUM, OIIBITOB,
HCCIIEIOBAHMM M OLIEHKHU

(mernm muTaHu);

JTOCTOBEPHOCTH
MOJTY9E€HHBIX

pe3yIbTATOB,;

BJIQJICHUE IOHATHUHBIM | [[5 [IPUBOIUTH PUMEPHI: Yemmuwiii onpoc
anmapaTom B3aHMO/ICHICTBUS T'€HOB, Ipaxmuueckasn
€CTECTBCHHBIX HayK, TCHHBIX U paboma
MTO3BOJISTIOIIIM XPOMOCOMHBIX Jlabopamopnas
M03HABaTh MUP, MYTAaIHIA; TOMYJISIUN Y paboma
y4acTBOBATh B Pa3HbBIX BUJIOB;

JTUCKYCCUSIX TTO HACJICICTBEHHBIX U

€CTECTBEHHOHAYYHBIM HEHACJICICTBEHHBIX

BOIIPOCaM, M3MEHEHUI, MyTallHi,

WCIIOJIb30BATh CCTECTBEHHBIX U

pa3IMYHbIC HCTOYHHUKH MCKYCCTBEHHBIX

uHpOpMAIIHHY JIJIs DKOCHCTEM;

MTOITOTOBKH

coOCTBEHHBIX PadOT,

KPUTHYECKH OTHOCHTBCS

K coobmienusm CMU,

COJICpIKaIINM HAYIHYIO

nHpopMaIHIo

c(hOpMUPOBAHHOCTD 116 | YMeHue KpUTHISCKOM Yemmuwiii onpoc

COOCTBEHHOM MO3ULIMH
10 OTHOIICHUIO K
OHOJIOTrHYeCKOl
uHpopManuy,
MOJIy4aeMOi U3 pa3HbIX
HCTOYHHKOB.

OLIEHKH JIOCTOBEPHOCTH
OMOJIOTUYECKOM
nHpopmanu,
MOCTYMAIOMICH U3 Pa3HbIX
HCTOYHHKOB.

Peghepam
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