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1.HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma  o6mieoOpa3oBaTeIbHON ~ y4EOHOM  AUCIUTIIIMHBI
«buonorusy npenHa3HaueHa AN U3yYEHUs €CTECTBO3HAHMS B MPOGECCHOHATHLHOM
yunnuiie  ATACY, npu peanuzanuu 00pa3oBaTelIbHOM MPOrpaMMbl CPEIHETO
obmero oOpa3oBaHUs B IpenelaX OCBOEHUS OCHOBHOM MPOQecCHOHATBHON
obpazoBarensHoii mporpammbl  CIIO (OIIOIT CIIO) mo mpodeccuun 08.02.09
MoHTak, Halagka W SKCIUIyaTalusi d3JEKTPOOOOpPYAOBaHUS MPOMBIILIICHHBIX H
IpaXAaHCKHUX 3/1aHUI Ha 0a3e OCHOBHOTO 0011ero o0pa3oBaHMUs.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuit d®I'OC cpennero
npo(eCcCHOHANBHOTO 00pa30BaHus, NPEIbABISAEMbIX K CTPYKTYpE, COAEPKAHUIO U
pe3yiapTaTaM OCBOCHHUS Y4YEOHOW ITUCIHUIUIMHBI «bBHOIOTHSA», B COOTBETCTBHH C
PekoMenpauusMu 1o OpraHu3alliy MOJIYYEHHs] CpPeAHEro oOlero oOpa3oBaHUs B
mpefenax OCBOSHHS 00pa3oBaTENbHBIX MPOTPAMM CpPETHETO MPOQeCcCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTIO OOIIero oOpa3oBaHUs C Y4YETOM TpeOOBaHUMU
(denepanbHBIX TOCYJIApPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M TMOJIy4aeMou
npodeccun cpeaHero npodecCuoHaIbHOrO oOpa3oBaHus (mucbMo JlemaprameHTa
rOCyJapCTBEHHONW TMONUTHUKKM B cdepe NoArotroBku padoumx kampo u [I1O
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue NporpaMMmbl Y4eOHON AUCHUIIIMHBI «bUOJIOTHSY HAMpaBICHO Ha
JOCTUKEHHE CICTYIOIINX LENeH:

- OCBOCHHE 3HAaHHWH O COBPEMEHHOM €CTECTBEHHOHAYYHOM KAapTHHE MHpA U
METOJIaX ECTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoyiee Ba)XHBIMHU HIESIMU U
JOCTHKEHHUSIMHU €CTECTBO3HAHUS, OKA3aBIIUMU OTIPEACIISAIONISe BIUSHIE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

- OBJIAJICHWE YMCHUSMH TPHUMEHSTh IMOJTYYEHHBIC 3HAHWS IS OOBSICHECHUS
SIBIICHUI OKPY)KAIOIIEro MHPA, BOCTIPHUATHS MHPOPMAIUU €CTECTBEHHOHAYYHOTO U
po(hecCHOHATEHO 3HAUMMOTO COZCpKaHMUS;

- pa3BUTHE UHTEIUIEKTYaJbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUECKOTO
MBIIJICHUS B XOJI€ MPOBEICHUS MPOCTEUIINX HCCIEAOBAaHUM, aHAM3a SBJICHHMH,

BOCTIPUATHUS U HHTEPIPETALMU €CTECTBEHHOHAYYHON HH(OpMaIUy;



- BOCIIUTaHUE yOEXKJICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHHON MTPUPOIBI U
WCTIONIb30BaHUsl JOCTHKCHUM €CTECTBEHHBIX HAyK JUISl Pa3BUTHS MHUBWIM3AIUUA U
MOBBINICHUS Ka4eCTBA KU3HU;

- TpPUMEHEHHWE €CTeCTBEHHOHAYYHBIX 3HAHUW B MPOPECCHOHATHHON
NEITEIbHOCTH W NOBCEIHEBHOM JKHU3HM JUId oOecrieueHuss O€30IIacHOCTH
KU3ZHEICATCIIbHOCTH; TPAaMOTHOTO HCIIOJb30BAHHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXPaHBI 37I0POBbsI, OKPYKAIOIIEH Cpepl.

B pabGouyro mporpamMmy BKIIOYEHO COJEpXKaHWE, HaAMpaBJICHHOE Ha
dbopmupoBaHre y 00yYarOIIUXCsl KOMIETSHIMH, HEOOXOAUMBIX JIJisi Ka4€CTBEHHOTO
ocBoenusi OITOIT CIIO nHa 6a3e OCHOBHOTro OOWIEro OOpa3oBaHUs C MOJTYyYCHUEM
cpeaHero o0Oiero oOpa3oBaHUs; MPOTPAMMBI TMOJATOTOBKUA KBaTU(DUIIMPOBAHHBIX
pabouux, CIyKalux.

2.0BIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA

buonorns — cucrema Hayk, W3ydaromias BCE AacCIEKThI JKHM3HHM, Ha BCEX
YPOBHSIX OpraHM3alliy >KMBOTO, HAYMHAS C MOJEKYJSIPHOTO M 3aKaHYUBas
ouocepubiM. OObEeKTaMU M3YyYECHHS] OUOJIOTHUU SIBIISIOTCS JKUBBIE OPTaHU3MBbI, UX
CTpOEHHUE U JKU3HEACATEIHPHOCTD, UX MHOT000pa3ue, MPOUCXOKIACHUE, dBOIONUS U

pacrpeereHue KUBbIX OPraHu3MOB Ha 3eMJle.

OO6mrast Ouoyiorusi HM3y4daeT 3aKOHbl HMCTOPUYECKOTO M WHJIMBHIYaTbHOTO
pPa3BUTHS OPraHU3MOB, OOINME 3aKOHBI JKMU3HU U TE€ OCOOEHHOCTU, KOTOpHIC
XapakTepHbl JUISI BCEX BHUJIOB JKUBBIX CYIIECTB Ha IUIAHETE, a TakKXKe HX

B3aUMOJICMCTBUE C OKPYKAIOIIEH CPELOM.

buosnorusi, TakuM oOpa3zoM, sIBJSICTCS OJHOW M3 OCHOBOIIOJIAraroluX HayK O
JKH3HHM, a BJAJCHHEC OWOJOTMYCCKUMH 3HAHHSIMH — OJHHM H3 HCOOXOIMMBIX

YCJIOBUM COXPAHEHHUS )KU3HU HA IJIAHETE.

OcHOBy comepkaHusi y4eOHOW MUCHMIUIMHBI «bBHOJIOTHS» COCTaBISIOT
CIEAYIOIINE BEAYIIUE WACU: OTIIMYMUTEIbHBIC NPU3HAKU JKUBOM NPUPOIBI, €€
YPOBHEBasd OpraHu3alMus M DHBOJIOLUA. B COOTBETCTBMM C HHUMH BBIJICJIICHBI

COACPIKATCIIbHBIC JIMHWUU: OuoJiorus Kak HayKa, OMOJIOTrHYECKHE 3aKOHOMCPHOCTH,



MCTOJbl HAYUYHOI'O IIO3HAHMA, KICTKA, OPpraHu3M; IOMMYJIALNUA; BUIA; S9KOCUCTCMbI (B

TOM 4ucJje ouocdepa).

Copepxxanne  yuyeOHOW  JMCHUUIUIMHBI — HAMpaBICHO Ha  IMOATOTOBKY
OOy4YaronMXcs K PEIICHUI0 BaXHEHIIMX 3a/lad, CTOAIIMX Tepell OMOJIOTHYeCKOn
HAayKOW, — II0 PalMOHAJIBbHOMY IIPUPOJIOINOJIB30BAHUIO, OXPAaHE OKPYKAIOIIEH

CpEbI U 3I0POBbSL  JTIOJIEH.

B mnpodeccuonanbHBIX 00pa30BaTENBHBIX OPTaHU3ANUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEr0 OoO0mero oOpa3oBaHusi B Mpeaenax
ocBoerusi OIIOII CIIO nHa 0a3e OCHOBHOTO 0OIIEro OOpa3oBaHUs, H3YYCHHE
y4eOHON AUCHUILUIMHBI «bHONOTHsS» MUMEeT CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npobunss  npodecCUOHAbLHOTO  00pa3oBaHMs, Oa3upyeTcss Ha  3HAHUAX
O0y4aroNIMXCsl, MOTYYEHHBIX MPU U3yYeHUH OUOJIOTUH, XUMUH, (PU3UKU, reorpaduu

B OCHOBHOM IIIKOJIE.

IIpu ocBoenun mnpodeccuit CIIO m cneumanbHocTeir CIIO TexHUYECKOro
npoduiis TpodecCHOHANIBHOTO 00pa3oBaHusl OWOJIOTHS u3ydaeTcs Ha 0a30BOM
ypoBHe ®I'OC cpennero odiero odpazoBanusi, mpu ocBoeHuu npodeccuit CIIO u
cneunanbHocTeir  CIIO  ecTrecTBEeHHOHaydyHOTO TPOGUIsT MPOPECCHOHATBHOTIO
oOpa3zoBaHusi OUOJNOrUsl M3y4aeTcsi OoJiee yriayOJieHHO, Kak mpoduibHas ydyeOHas
TUCIHIUIMHA, YYHUTHIBAIOMIAs CHEIU(UKY OCBaMBAa€MbIX Mpodeccuii Wi
CHelMaIbHOCTEH. DTO BBIPAXKAETCS B COACPKAHUM OOYUEHMsI, KOJMYECTBE YacoB,
BBIICTISIEMBIX HAa W3Y4YEHHE OTACIBHBIX TeM Y4eOHOW TUCIUIUIMHBI, TIIyOWMHE HX
OCBOCHMsI OOyYarolmuMucs, O0BEME U XapakTepe TMPAKTHUYCCKUX 3aHITHH,

JIEMOHCTpAIHiA, BUJaX BHEAYIUTOPHON CaMOCTOSATEIbHON pabOTHI CTYACHTOB U T. II.

Conepxanue y4dyeOHOM AUCHUIUIMHBI MpeaycMaTpuBaeT (popmMupoBaHue y
oOydJaromuxcst OOIIEeHAYYHbIX 3HAHWW, yYMEHUHW W HAaBBIKOB, YHHUBEPCAIbHBIX
CriocoOOB  ACATETBHOCTH M KIIFOYEBBIX KOMIICTCHIIMM, BKJIIOYAIOIIUX YMEHHUE
CpaBHUBATh OMOJIOTHYECKHE OOBEKThI, aHAIM3UPOBATH, OIEHUBATH W 000OIIATH
MOJIYYCHHBIC CBEICHMS, YMETh HAaXOJWTh M WCIOJB30BaTh WHOOPMAIUIO U3

Pa3INYHbIX HCTOYHUKOB.



N3yuenune oO0mieobpa3oBaTebHOM y4eOHOW JUCHUIUIUHBL «buojorus»
3aBepIIaeTCs TMOJBEACHUEM HUTOroB B ¢opme auddepeHIIMpOBaHHOTO 3adeTa B
paMKax TPOMEXYTOYHOM aTTecTaluu CTyJIeHTOB B mpoiecce ocBoenust OIIOIT

CIIO ¢ nonyuyenueM cpennero obuiero oopazoanus (ITIICC3).

3. MECTO YUYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE

VYyebnas quctumuimaa «bromorusy aBiseTcst yaeOHbIM PEIMETOM TI0 BBIOOPY
u3 oOs3aTenbHOM mpenMeTHor obnactu «EctectBeHHbie Hayku» PI'OC cpennero
o011iero oOpa3oBaHusl.

VYyebnas nucuuiuinHa «buonorus» uzydaercs B o01eo0pa3oBaTeIbHOM ITUKIIE
yueOHoro miuaHa 08.02.09 MoHTax, HajaakKa U dKCIUTyaTalus 31eKTPoo0Opy10BAHHS
MPOMBIILICHHBIX U TPAXKIAHCKUX 3/TaHU Ha Oa3e OCHOBHOT'O OOIIEro 0Opa3oBaHUsI.

4. PE3YJBbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

OcBoenue copepxkaHusi y4eOHOM aucuuiuiiHbl «buonorus» obecreunBaeT
JOCTUKEHUE CTYJEHTAMH CIIEIYIOIIUX PE3YIbTATOB:

JUYHOCHHBIX:

JI1 ycTOWYUBBIM UHTEPEC K UCTOPUU U IOCTHXKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 32 POCCUMCKNE €CTECTBEHHbBIC HAYKH;

JI2 TOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs, MOBHIIICHUIO KBaTU(PUKALINY B
n30paHHON TIPo(ecCHOHATBEHON IEITEIHPHOCTH C UCTOJb30BAaHUEM 3HAHUM B 00JIaCTH
€CTECTBEHHBIX HAYK;

JI3 0O0BEKTHMBHOE OCO3HAaHWE 3HAUYMMOCTH KOMIIETEHIIMM B  00JacTH
€CTECTBEHHBIX HAyK JUIg 4YeloBeKa U OOIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JIOCTIDKCHHUS B OO0JACTH XMMHUU W OHWOJIOTMM JJIsi TOBBIIICHUS
COOCTBEHHOT'0 HMHTEJUICKTyaJIbHOTO Pa3BUTUS B BBIOpaHHON MpodhecCHOHATBHOM
JEATEIIbHOCTH;

JI4 ymeHue mpoaHaIM3UupOBaTh TEXHOTEHHBIC MOCIEACTBUS I OKPYXKaIOIICH
Cpelbl, OBITOBOW M TPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

JI5 FOTOBHOCTH  CaAMOCTOSTEIbHO  OOOBIBATH  HOBBIE IS ce04
€CTECTBEHHOHAYYHbIC 3HAHUS C UCIIOJIb30BAaHUEM JJISI TOTO TOCTYIHBIX UCTOYHUKOB

uHbOopMaIuu;



JI6 ymeHMe ynpaBisTh CBOEH IO3HABATEIbHON NEATEIbHOCTHIO, IPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

JI7 ymenue BbICTpanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHUSI B KOMaHJE IO
PELICHUIO 00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomenHIX:

M1 oBnazeHHe YMEHUSMU U HaBBIKAMU PA3UYHBIX BUIOB IO3HABATEIHHOU
JESATEIBHOCTH JUIsl U3YUEHMsI PA3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOIO MHpA;

M2 npuMeHEHHE OCHOBHBIX METOJOB MO3HaHUS (HAOIIOAEHUS, HAYYHOTO
HKCIEPUMEHTA) ISl U3Y4YEHHs Pa3IUYHbIX CTOPOH E€CTECTBEHHOHAYYHOM KapTUHBI
MHUPA, ¢ KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh CTAJIKMBAThCS B MPO(ECCUOHATBbHON
cdepe;

M3 ymeHue omnpenensaTh el U 33Jaud JesATEIbHOCTH, BBIOMpPATh CPEICTBA
JUTS UX TOCTHKEHUS Ha MPAKTUKE;

M4 yMmeHue WCHONB30BaTh pa3IMYHbIE HWCTOYHUKK JUISI  TOJyYEHUs
€CTECTBEHHOHAYYHOU MH(OPMALIUU U OLIEHUBAThH €€ JOCTOBEPHOCTD ISl IOCTHKEHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

npeoMemHbIX:

I11  chopMUPOBAHHOCTH MPEACTABICHHM O LETOCTHOW COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHE MHpa, NPUPOJE KaK €JUHOW IEJTOCTHON CHCTEME,
B3aMMOCBS3M 4YEJIOBEKa, MPUPOAbI U OOIIEeCTBa, MNPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

[12 BnageHue 3HaHUAMHM O HauOOJIe€ BAXKHBIX OTKPBITUSX U JOCTHIKEHUSX B
00JacTh €CTECTBO3HAHHUS, MOBIHUSBIIMX Ha DBOJIOLHUIO MPEJICTaBICHUA O MPHUPOJE,
Ha Pa3BUTHE TEXHUKHU M TEXHOJIOTHII;

[13 chopMUPOBAHHOCTH YMEHUS IPUMEHATh €CTECTBEHHOHAYYHbIC 3HAHUS JJIs
OOBSICHEHHsI ~OKPY)KAIOIIUX  SIBJICHWH, COXpaHEHUS 30pPOBBS, OOECIeUeHUs
0€30MacHOCTH  KHU3HEACITEIbHOCTH, OEpeKHOr0  OTHONICHUS K  MPHUPOJE,
paloHaIbHOTO MPHUPOAONOIB30BaHUsA, a TAKXKE BBIMOJHEHHUS] POJIM TPAMOTHOTO
MOTPEOUTENS;

[14 cdhopMHUpOBAaHHOCTh TPEACTABICHUH O HAYYHOM METOJAC ITO3HAHUS



NPUPOJIBI U CPEJICTBAX M3YUYEHHUS MeramMupa, MakpoMupa U MHUKPOMHUPA; BIIaJICHHUE
IIpUEeMaMH €CTECTBCHHOHAYYHBIX HAOJIIOJCHUHN, OIBITOB, MCCICAOBAHUM W OIICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

I15 BnageHue MOHATUWHBIM amlIapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM
MO3HABaTh MHpP, YY4aCTBOBATH B JUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCITOJIB30BATh PA3IMYHbIE UCTOYHUKUA WH(GOPMAITUU JJIs TOJATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKU OTHOCHThCA K cooOmeHusM CMMU, coxepkaliuM Hay4dHYIO
uHbOpMAITHIO

I16 copmHupOBaHHOCTH YMEHHUM TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHUSA JJI1  KaXJOTr0 4YejJoBeKa HE3aBUCHUMO OT €ro MnpodecCHOHAIBHOM
NEATEeIbHOCTH, pa3indarh (akThl U OILEHKH, CPaBHUBATh OIICHOYHBIC BBIBOJIBI,
BUJETh MX CBS3b C KPUTEPUSIMM OILICHOK U CBS3b KPUTEPUEB C OMNPEACICHHOMU
CHCTEMOM IIEHHOCTEH.

5.COAEPKAHUE YYEBHOI'O ITPEAMETA

HaumenoBanue Conep:xanue yuyeOHOro marepuasna u GopMbl OpraHu3aluM
pa3aesioB U TeM JAesITeJIbHOCTH 00y4aIoIMXCH
Bsenenue. buonorust kak Hayka. CBsi3pb OHOJOTHHM C OOIIECTBEHHBIMH,

TEXHUYECKUMHU U JAPYIMMH €CTECTBEHHBIMHM HayKaMmu, (pumocoduei,
ATHKOM, ACTeTUKON M mpaBoM. Ponp Ouosiornn B (opMUpOBaHUU
COBPEMEHHOM Hay4yHOI KapTHHBI MHpa.

Paznen 1. Knerka — cTpyKTYPHO-(DYHKIIMOHAJIbHAS €IUHHUIA KUBOT0

Tema 1.1. CoBpeMmeHHbIe OTpaciau OMoioruyeckux 3HaHui. CBsi3b OMOJIOTHHU C
buosnorus kak Hayka. ApYTrUMHU HayKaMH: onoxumusl, o6unodusuka, OMOHUKA,
OOm1ast xapakTepucTika | reHoreorpadus u ap. Poiab u mecro Ouonoruu B (HOpMUPOBaAHUU
PKA3HU. COBPEMEHHOM HAay4yHOM KapTUHBI MHUpAa. YPOBHU OpraHHU3alUu

KUBOU MaTepHH.

Tema 1.2. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
CTpykTypHO- OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KIIETOUHOM Teopuu. Tumsl
(b yHKIIMOHATIbHAS KJIETOYHOW OpraHU3alMM: MTPOKAPUOTHUECKUN U 3YKAPUOTHUYECKUN.
OpraHu3anys KIETOK OAHOKJIETOUHBIE W MHOTOKJIETOYHbIE oOpraHusmsl. (CTpoeHue

MIPOKApUOTHUYECKONW KJIEeTKH. CTpoeHue JyKapHOTHYECKOW KIETKHU.
Hexknerounsle popMbl )KU3HU (BUPYCHI, OakTeprodaru)
IIpakTnueckas padora Nel BupycHble u OGakTepHalbHbIE

3a005IeBaHusI.
Tema 1.3. XpomocomHas Teopuss T. Moprana. CrpoeHue XpoMOCOM.
CTpyKTypHO- XPpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTHYHBIC ¥ HETOMOJIOTHYHBIC
(yHKIIMOHATILHBIE XPOMOCOMBI, TarIOUIHBIA W TUIUTOUIHBIA Habop. HyknenHosbie
(hakTOpBI kucnotel: JIHK, PHK HaxoxIeHwe B KIE€TKEe, MX CTPOCHUE H




HACJICACTBCHHOCTH

GbyHKIIMU. MaTpudHbIe MIPOLIECCHI B KIIETKE: PETUIMKAIIHSI, OMOCHHTES
Oeinka, perapanus. [ eHeTHYeCKui KO M €T0 CBOMCTBA

IIpakTuyeckass padora Ne2 Pemenue 3amay Ha OIpeETICHUE
MOCJIeI0BATEIbHOCTH HYKJICOTHUJIOB, aMUHOKHCIOT B HOpPME U B
cllydae U3MEHEHHs mociiefoBareabHocTu HykieoTn 108 JJHK

Tema 1.4.

(OOMEH BEIIeCTB U
MpEeBpaIeHIE SHEPTUU B
KJIETKE

[Monstre wmerabomu3M. ACCUMWIISIMUS W JAUCCUMUIISIUS — JBE
CTOpPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEleCTB: aBTOTPO(HBIN U
rerepoTpodHbIN, adpoOHBIA U aHAdpOOHBIH. [ImacTruueckuii oOMeH.
DoTOCUHTE3. XEMOCHUHTE3

Tema 1.5.
DKU3HEHHBIA UK KIETKH.
Muto3. Meiio3

Knerounslii 1uki, ero mnepuoasl. MwuTo3, €ro craauu U
MPOUCXOASAIIME TpoIecchl. buonoruueckoe 3HAYEHHE MHUTO3A.
Meito3 wu ero craguu. IloBeneHue XpomMocoM B  MeHoO3e€.
KpPOCCHUHTOBEP. brojornueckuii CMbIC]I Me03a

azneJ 2. CtpoeHue 1 GyHKIMH OPraHu3Ma

Tema 2.1.
CtpoeHue opranusma

MHOTr0OKJIeTOUHEBIE OpraHu3MBbIl. Bzaumocssi3b OpraHOB U CHCTCMbI
OpraHoB B MHOT'OKJICTOYHOM OpraHu3MC. I'omeocras opranusma "
CT0 NOAACPKAHUEC B ITPOICCCC KU3HCACATCIIbHOCTH.

Tema 2.2. @opMBl  pa3sMHOKEHHUs OpraHusMoB. becmonoe u  mosjoBoe

DOpMBI pa3MHOKEHUS pa3MHOXkeHHe. Bunbl  Oecrionoro  pasMHoxkeHusa.  [lonoBoe

OpraHn3MoOB Pa3SMHOKCHHUEC. TI"ameTorenes Y IJKHUBOTHBIX. CHGpMaTOFeHGS u
ooreHes. CTpoeHue NoyoBbIX KIETOK. ONIoJ0TBOPEHHUE.

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

OHTOreHe3 pacTeHui,
PKMBOTHBIX U YEJIOBEKA

CTaauH. [TocTamMOpHOHaNBbHBIN IIEPUOLI. Cragun
OCTAMOPHOHAJIBHOTO PA3BUTHSA Y )KHUBOTHBIX U 4esoBeka. [Ipsmoe u
HemnpsiMoe  pa3BuTHe. buosormdeckoe cTapeHHMe U CMEpTh.
OnToOrenes pacreHui.

Tema 2.4. OcCHOBHbIE TIOHATUS TE€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHUs
3aKOHOMEPHOCTH rameT. 3akoHbl . Menzaens (MOHOTMOpUIHOE M TMOJUTHOPUAHOE
HACJIEOBAHUS cKpeniuBanue). BzaumoieiicTBue reHoB.
IIpakTnyeckas paGora Ne2. PemieHuwe 3agad Ha OIpPENEICHHE
BEPOSTHOCTH BO3HMKHOBEHHS HACJIEJCTBEHHBIX IPU3HAKOB IIpU
MOHO-, JAM-, TOJUTHOPUIHOM M AHAIU3UPYIOIIEM CKpPELIMBaHUU,
COCTaBJICHHE T€HOTUIINYECKUX CXEM CKPEUIMBaHUSI.
Tema 2.5. 3akonpl T. Moprana. CremieHHOe HacleJOBaHUE TI'€HOB,
CueruieHHOE HapylleHue cuemieHus. HacnenoBanue Npu3HAKOB, CIEMJIEHHBIX C

HACJICAOBAaHUC IIPU3HAKOB

IIOJIOM.

IIpakTuyeckas padora Ne3. PemeHuwe 3agay Ha ONpeAesieHUE
BEPOSITHOCTH BO3HHWKHOBEHHUS! HACJIEICTBEHHBIX IPU3HAKOB MpHU
CLIEIUIEHHOM HAacCJI€JOBAHWH, COCTABJIEHHE TE€HOTHIIMYECKUX CXEM
CKpEULIMBaHUSI.

Tema 2.6.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

N3meHunBOCTh MpHU3HAKOB. BUibl M3MEHUYNBOCTH: HACJEICTBEHHAs
U  HEHACIEICTBEHHAas. 3aKOH TIOMOJOTMYECKMX  psAJOB B
HacnencTtBeHHo u3MeHunBoctu (H.M. BaBunon). Myranuonnas
TEOpUsT MU3MEHUMBOCTH. Buasl MyTanuii W HOpUYMHBI  HX
BO3HUKHOBEHHS. Kapuotun YelloBeKa. Hacnencreennsie
3a0oyeBaHMs 4YeJOBEKa. [eHHble M XPOMOCOMHBIE OOJIE3HU
4eloBeKa. bole3HH ¢ HaclneACTBEHHOM NPENpacroyIOKEHHOCTBIO.
3HaueHUE MEIUIMHCKON I€HETHKU B NPEAOTBPAILECHUU U JICYEHUU
TeHETHYECKUX 3a00J1eBaHUH YeJI0BEKa

10




IIpakTnueckas padora Ned. Pemienue 3a1a4 Ha onpeaeeHUe TUIa
MyTalMM MpU Nepeaaye HACIECICTBEHHBIX MPU3HAKOB, COCTaBIICHUE
T'CHOTUIIMYCCKHUX CXCM CKPCIIUMBAHUA

Pasznea 3. Teopus 3BoJ1Ionun

Tema 3.1.
VcTopus 3BOIIOLMOHHOTIO
y4eHUs1. MUKpO3BOIIIOLMS

IlepBeie 3BomtonmonHbie koHuenmuu (OK.b. Jlamapk, XKJIL.
broddon). Dpomonmonnas teopus Y. JlapBura. CuHTETHYECKas
TEOPHSI IBOJIIOLIUH U €€ OCHOBHBIC TTOJI0KEHUSI.

Mukpospomitorusi.  [lomymsimust  kak — dJeMeHTapHas — equHHIA
9BONIOUUU. ['€HEeTHYEeCKHE OCHOBBI HSBOJIIOIUHU. JIEeMEHTapHbIC
(daktopsl 3BoNOLMU. EcTecTBeHHBIM OTOOpP — HaMpaBISIOMIUN
(bakTop  IBOJIIOIHH. BumooOpa3oBanne  Kak  pe3yibTar
MHUKPO3BOJIOLUU
Tema 3.2. Maxpo3BorOIHS. Dopmbl u OCHOBHBIE HaIpaBlICHUS
MakpO3BOIIOLHS. makpo3poimtonuu  (A.H.  Cesepuon). Ilytu  goctmxenus

Bo3HukHOBEHUE U
[pa3BUTHE )XKU3HU HA 3emiie

ouosornueckoro mnporpecca. CoxpaHeHue OMOpa3zHOOOpa3us Ha
3emue.

['mnoTte3sr U TeopuKM BO3HUKHOBEHUS XM3HHM Ha 3emuie. IlosiBiaeHue
MEPBBIX KIETOK W HX IJBOMOLMA. [IpoKapuoThl M 3YKapHOTBHI.
[IporcxoXKaeHHE MHOTOKJICTOYHBIX OpPraHW3MOB. BO3HHKHOBEHHE
OCHOBHBIX I1apCTB DYKapHOT.

Tema 3.3. AHTpONOJIOTHS — HayKa O yenoBeke. CHUCTEeMAaTUUECKOe MOJIOKEHUE
[IpoucxoxaeHue yenoBeka| yenoBeka. CXOACTBO M OTIUYHS YETOBEKA C KUBOTHBIMU. OCHOBHBIC
— aHTPOIIOT'€HE3 CTaJIMU aHTPOIIOreHe3a. DBOJIIOIMS COBPEMEHHOIO YEJIOBEKA.
YenoBeueckue pacbl U UX €IMHCTBO. BpeMs M myTu pacceneHus
yenoBeka Mo ruaHeTe. [IpucrnocoOieHHOCTh 4YeloBeKa K Pa3HbIM
YCJIOBHUSIM CPEJIbI.
Paznen 4. Ixkojorus
Tema 4.1. Cpensl oOuTaHWs OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAS,
DKoJoruveckue pakTopsl | MOUBEHHAs, BHYTPHOpPraHU3MEHHasl. DU3NKO-XUMUYECKHE
W CpeIbl )KU3HU 0COOEHHOCTH cpell obuTaHus opraHu3moB. IlpucnocoOneHus

OpPraHM3MOB K JKM3HM B pasHbIX cpenax. lloHATne skonorunueckoro
¢dakropa. Krnaccuduxamus skonormueckux ¢akropon. I[IpaBuio
muHuMyMma 1O. JIu6uxa. 3akon TonepantHoctu B. Illendopaa

Tema 4.2.
[Tomymsiust, cooOriecTna,
PKOCHCTEMBI

DKonoruyueckas XapaKTCPHUCTHUKA BUOIa n MOomyJsAuu.
OKojoruyeckass HHUIIA BHJIA. OKOJOTMYECKHE XapaKTEPUCTUKU
nonynsiuu.  CooOiiecTBa M 3KocUCTeMBbl. buoreHo3 wu  ero
cTpykrypa. CBsi3u  MexJy OpraHusMamMu B  OHOIEHO3e.
CtpyKTypHBIE KOMITOHEHTBI DKOCHUCTEMBIL: MPOAYLEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEIECTB U IOTOK SHEPIUU B
skocucteme. Tpobudeckue ypoBHU

IIpakTnueckas padora NeS. OcHOBHBIE NOKA3aTENN IKOCHUCTEMBI.
buomacca u npoaykuus.

Tema 4.3.
buocdepa - rmobanpHas
HKOJIOTHYECKAsl CHCTEMA

buocdepa — xuBas ob6omouka 3emau. PasButue mpencTraBIeHH O
ouoctepe B Tpynax B.U. Bepnanckoro. Obnmactu Ouocdepsl u ee
KOMITOHEHTHI. JK1Boe BeriecTBo Ouocdeps! U ero PyHKIHH.

3akOHOMEpHOCTH  cymiecTBoBaHMs  Omocepbl.  OcoOeHHOCTH
Oomocdeppl  Kak  TIIOOQIBHOM  AKOCHCTEMBI. JlMHaAMU4eckoe
paBHOBecue B Owmocepe.  KpyroBopoTel  Bemects u

OMOTeOXMMHYECKUE ITUKIIBI. [ T00aTbHBIE YKOJIOTHYECKHUE MPOOJISMBI
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COBPEMEHHOCTH

Tema 4.4.
BrusiHue aHTPOTIOT€HHBIX
(hakTOpOB Ha OHoOCchepy

AHTpOIOTreHHbIe BO3/IEUCTBUS Ha Ouocdepy. 3arps3HeHUs] KaK BH]L
AQHTPOIIOT€HHOTO BO3JECHCTBUSA. AHTPONOTEHHbIE BO3JEHCTBUS Ha
atMocdepy. BozaeiictBus Ha ruapochepy. BoszmelictBus Ha
mutochepy. AHTPONOTCHHBIE BO3ACUCTBHS Ha OHMOTHYECKHE
coo0I11ecTBa

IIpakTnueckas padora Ne6. Ilpaxtuueckoe 3aHsTHE «OTXOJBI
IIPOU3BOJICTBA»

Tema 4.5.

BausHue conuaibHO-
PKOJIOTHUYECKHUX (DAKTOPOB
Ha 30pOBbE YEIOBEKA

3m0poBee M €ro cocrapisitonue. MOakTOpbl, TMOJOXKHUTEIBHO |
OTPUIATENILHO BJMSIONIME HA OpPTraHu3M denoBeka. l[IpoOimema
TEXHOT'CHHBIX BO3ACHCTBHI Ha 3JI0POBbHE YyeJoBeKa
(37IeKTpOMarHuTHBIE TOJIsI, OBITOBAasl XUMUS, W30BITOUHBIE IIYMBI,
pamuanus U T.I.). Ajantanus opraHu3Ma 4ejoBeKa K (akTopam
OKpY’KaroIeu Cpeapbl. [IpuHIHATIBL (dopMupoBaHUs
310poBbecOeperaromero mnopeacHus. Ddusnyeckas aKTUBHOCTh U
310pOBbe. BUOXMMHYECKHE aCTIEKThl PAIIMOHAJIBHOTO MTUTAHUS

IpakTuyeckasi padora Ne7. Bousinue abnotnyecknx ¢GpakTOpoB Ha
yesioBeKa (HU3KHUE U BBICOKHUE TEMIIEPATyphl)

Paznen 5. buoJsiorus B ;KU3HU

Tema 5.1.
BI/IOTGXHOHOFI/II/I B JKU3HHU
Ka>XI0TO

buotexHoOrus Kak HayKa ¥ Mpou3BoACTBO. OCHOBHBIE HAPABIICHUS
COBpEMEHHOW OMOTeXHOJIOTHH. MeTo1b1 OnoTexHOIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHUECKHUX
pKcriepuMeHTOoB. [IpaBuia novcka n aHain3a OMO3KOJIOTrHYECKON
MH(OPMAILIUY U3 Pa3IMYHBIX UICTOYHUKOB (HaydHas U y4eOHO-Hay4dHast
muTepaTypa, CpecTBa MaccoBor nHpopmaruu, cetb UHTepHeT 1

JIpyrHe)

IpakTuuyeckas padora Ne8. AHanu3 HHPOPMAILIUU O HAYIHBIX
TTOCTHIKEHUSIX B 00JIACTH T€HETUUECKUX TEXHOJIOTUH, KIIETOYHOM
WMHXEHEPUH, MUIEBbIX OMOTEXHOJIOTHH.

Tema 5.2.
IBHOTEXHOIOTHH B
[POMBIIIUIEHHOCTH

Pa3BuTHE NPOMBIUIEHHONW OMOTEXHOIOTUH U €€ IPUMEHEHHUE B )KU3HU
YesloBeKa, MOUCK U aHAIU3 MHPOPMAIK U3 Pa3IMYHbIX HCTOYHUKOB
(HayuyHast 1 yueOHO-Hay4yHas JIUTepaTypa, CpeiCTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET u Apyrue)

IpakTuyeckas padora Ne9. ananu3 nHhOpMaIUU O Pa3BUTUU
MPOMBIIIIIICHHOW OMOTEXHOJIOTHI

6. TEMATHYECKOE INTAHUPOBAHME 11O YYEBHOMY HPE/METY

Ne HaumenoBanue pasaenoB u TemM Beero | Jlekuust | IIpakTuueck

n/n ne padoThI
Beenenue 1 1 -

1. | Kiuerka — CTPyKTYPHO-(DyHKIMOHAJIbHAS eANHULA 9 5 4

JKHBOT0Q

1.1 | buonorus kak Hayka. O01as XapakTepUCTHUKA JKU3HU. 1 1 -

1.2 | CtpykTypHO-(QYHKIMOHATIbHAS OPTaHU3AIMS KIETOK 3 1 2

1.3 | CtpykTypHO-hYyHKIHOHATBHBIE (DaKTOPHI 3 1 2
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HACJIE/ICTBEHHOCTH
1.4 | OOMeH BelIecTB U IPEBPAIICHUE YHEPTUH B KIIETKE 1 1 -
1.5 | KuzHennslii nukiI ki1eTku. MuTtos. Meito3 1 1 -
2. | Ctpoenne u GyHKIHHU OPraHu3Ma 7 3 4
2.2 | CtpoeHue opraHuzMa 1 1 -
2.3 | ®opMBI pa3MHOXKEHHS OPraHU3MOB 1 1 -
2.4 | OHTOreHe3 pacTeHMIA, )KUBOTHBIX M YeJIOBEKa 1 1 -
2.5 | 3aKOHOMEPHOCTH HACJICAOBAHUS 2 - 2
2.6 | 3aKOHOMEPHOCTH U3MEHYUBOCTH 2 - 2
3. Teopust HBoTIOIHA 3 3 -
3.1 | UcTopust 3BOIOLMOHHOTO y4eHHsI. MUKPO3BOIIOIHSA 1 1 -
3.2 | MaxkponsBodronusi. BO3HUKHOBEHHE U Pa3BUTHE )KU3HU 1 1 -
Ha 3emiie
3.3 | [IpoucxoxxaeHne 4eaoBeKa — aHTPOTIOTeHE3 1 1 -
4 IKOJIOTHA 10 4 6
4.1 | Dxonoruveckue PaKTOPbl U CPEbl KUZHU 1 1 -
4.2 | IMomymsimusi, cOOOIIECTBA, YKOCHCTEMBI 3 1 2
4.3 | buocdepa - TimobagbHAS IKOJOTHYCCKAS CHCTEMA 1 1 -
4.4 | BiusiHue aHTPOIIOTCHHBIX (aKTOPOB Ha Orochepy 2 - 2
4.5 | BousHue cOManbHO-IKOJOTHYECKHUX (DaKTOPOB Ha 3 1 2
3JI0pPOBBE YEIIOBEKA
5 Buosiorus B sku3Hu 6 2 4
5.1 | BHOTEXHOIOrNH B KU3HHU KaXKI0TO 3 1 2
5.2 | BHOTEeXHOJIOTHH B IPOMBIIIJICHHOCTH 3 1 2
Hroro: 36 18 18

[Ipu peanuzauuu coaep:kanusi 00IIE00pPa30BATEIBLHOIO YYEOHOro MpeaMeTa

«buonorus» B npenenax OITOIT CIIO na 6a3e ocHOBHOro 00Iero oOpa3oBaHUS C

nojyuyeHuem cpeanero oomiero oopazoranus (IITICC3):

Bup yueoHoii padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 36
B TOM 4YHCJIe€:
TEOPETUIECKOe 00yIeHUE 18
MPAKTUYECKUE 3aHATHS 18
Y4eOHBIM MIaHOM He
nabopaTOpPHBIE 3aHITHS
IPETyCMOTPEHBI
Y4eOHBIM TIIIaHOM HE
Koncynemayus
IPETYCMOTPECHBI
Y4eOHBIM MIaHOM He
Camocmosmenvuas paboma
MIPETYCMOTPECHBI

Hpome.)fcymoqnaﬂ ammecmauus 6 d)op.zne

Au(pepeHnaNbLHOr0 3a4eTa

7. YA EBHO-METO/IUMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
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OBECIIEYEHMUME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanbHO-mexHuuecKou 0azvl, HEOOX00UMOU 0113
ocyuiecmenenHus o0pa3oeamenbHo20 npoyecca

HanmMeHoBaHMe cienuaibHBIX MOMELIEHU U OcCHAIIEHHOCTH CHEeNUATIbLHBIX
i MOMeIlleHU 1JI51 CAMOCTOATEIbHO PadoThI NoOMeNIeHUH U MOMeIleHnH 1151
CaMOCTOSITe/IbHOI PadoThI
Kabuner Ouonoruu: yaeOHas ayauropus s | 1. YueOnas nocka
MIPOBEJICHUS 3aHATUIN BCEX BUIIOB, B TOM uucie | 2.Pabouee mecTo mpenojaBaTens
TPYNIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTalWH, | 3. Kommiuekt ydeOHOW Mmebenn Ha 25
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON oOyJaromuxcs
aTTeCcTaluu 4.Y4eOHo-HarasiHbIe TOCOOMs
1 414042, r. Actpaxans, yn. Maructpanbshas, 18| 5.IlepeHocHoit MYJIbTUMEIUHHBIN
' Aynuropus Ne 204 KOMILJIEKT
6.octyn K nH(OPMaIMOHHO-
TEJICKOMMYHUKAIITMOHHOU ceTu
«HTEepHeT
[Tomemntenue ams camocrosTenbHOi padotel | 1.Komrmuiekt yue6Hoi Mebenu Ha 25
414042, r. Actpaxans, yn. MarucrpanbHas, 18 | oOy4daromuxcs
Aynuropus Ne 308 2.KomnbroTepsl — 210T.
2 3.Joctyn wuHpOpMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU
cetu «HTEpHET»

7.2. Pexomenoyeman numepamypa (u3 gpedepanvnozo nepeuns)
@) OCHOGHAA yueOHasn rumepamypa:

1. buonorus 10 xnacc. bazobiii ypoBenb. YueOuuk. YMK "Jlunus xu3Hu"

Py61ioB Anekcannp MuxaitnoBud, [laceunnk Brnagumup BacunbeBud. M3narenbcTBo

[Ipocsemenne 2022.

2. buonorusa. 11 xnacc. bazoBwiii ypoBenb. YueObnuk. YMK "Jlunus
xu3Hn" | PyoroB Anekcanap Muxaiinosuy, [laceunnk Bragumup BacunbeBud.

NznarenscTBO [IpocBenienne 2022.
0) JomoyIHUTENbHAS yueOHas IuTeparypa (B T.4. CIIOBapH):

1. buonorus. O0mas 6uosorus (6azoBsiii ypoBeHs) E.A. KpukcyHos, A.A.

Kamenckunii, 2019
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2. O6mas 6uonorusi. ABTop: MamontoB Cepreit ['puropreBud, 3axapos
Brmagumup bopucoBuu. MsparensctBo: Knopyce, 2022 r. Cepus: Cpennee
npogeccuoHanbHOE 00pa3oBaHUE.

8) nepeuens yueOHO-MemoOUUecKo20 odecneveHus:

1. Y4eOHO-MeTOMIeCKoe TMocoOrMe TI0 BBIMOJTHEHUIO pedepaTos,
JOKJIaJIOB, MHIUBUAYAJIbHBIX MMPOEKTOB MO YU4eOHOU qucHUILUIMHE «broIorusy mo
npodeccun 08.02.09 MoHTax, Hajlagka ¥ AKCIUTyaTalus 3JIeKTpooOOpy10BaHUs
MPOMBIILICHHBIX U TPAXKIAHCKUX 3/TaHUM

2. ') UIHTEPHET-PECYPCHIL:

1.www.ecologysite.ru (Karamor IKOJIOTHYECKUX CaiiToB).

www.ecoculture.ru (CaiT 3K0JIOTHYECKOTO MTPOCBEIICHUS ).

2.Wwww.ecocommunity.ru (MHpopMainOHHbIH CalT, OCBEIIAIOUINA MPOOIEMBI

skojorun Poccun).

1) DJIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

1. KoncrantuaoB B. M., Pe3zanoB A. I'., ®daneera E. O. buonorus: yueoHuK
JUTSL CTYA. yupexaeHuil cpea. npod. oOpa3zoBanus / nox pen. B. M. KoncrantuHosa.

— M., 2019 https://academia-moscow.ru/reader/?id=211746

DKOJOTUYECKUE OCHOBBI MPUPOAONOJib30BaHus, KonctantunoB B.M., Uenuaze
10.b.17-e  w3n., crep. wm3manme  2020r.  http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeuens yueOHO-MEemoOU1ecKo20 odecnevenus:

1. O6 obpazoBanuu B Poccuiickoit deneparuu: penep. 3akon ot 29.12.2012
No273-®3 (B pen. @enepanbubix 3akoHOB oT 07.05.2013 Ne99-d3, ot 07.06.2013
Nel120-®3, ot 02.07.2013 Nel70-®d3, ot 23.07.2013 Ne203-d3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-D3,
or 27.05.2014 Nel35-®3, or 04.06.2014 Nel48-®3, ¢ wu3M., BHECEHHBIMHU
OenepanbHbiM 3aKkOHOM OT 04.06.2014 Nel45-®3, B pen.ot 03.07.2016, ¢ u3Mm. ot
19.12.2016)

2.ITpuka3z MunuctepctBa obpazoBanust U Hayku PD ot 31 nexabps 2015 .

Nel578 «O  BHeceHMM  HW3MEHEHMH B  (enepaidbHBIi  TOCYJapCTBEHHBIH
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oOpa3oBaTeNbHbI CTAaHAApPT CpeIHero oOLEro o0pa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3oBaHusl U Hayku Poccuiickoit @eneparuu ot 17 Mas

2012r. Nod13y.

8.O0COBEHHOCTHU OPTAHU3AIIUU OBYYEHMUSA 1JII UTHBAJINAOB U
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA
Jnsa oOydaromuxcss W3 4YHClIa WHBAIMIOB M JIMIl C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMM 3/I0POBbSl HA OCHOBAHMS MHMCBMEHHOIO 3asBICHUS ydeOHas
muciuIuinHa «bruosorusy peanusyercs ¢ yaeToM 0COOEHHOCTEN MCUXO(PU3UIECKOTO
pa3BUTHS, WHIUBUIYAIIbHBIX BO3MOYKHOCTEH M COCTOSIHHMS 3J0pPOBbS (Jajee —

WHJIMBUAYAJIbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOI'O ITPEIMETA
PesyabTarsl Kon IIpoBepsiemble DopMbI U METOAbI
o0y4eHHs pe3y YMEHHS ¥ 3HAHUS KOHTPOJIS HOLCHKH
(IM4YHOCTHBIE, Jb pe3yJabTaToB 00y4eHHst
npeaMeTHbIE, TATO Texymun IIpomexxyrouHnas
MeTanpeIMeTHbIE) B KOHTPOJIb aTTecTanus
JAUYHOCHIHbLE
YCTOWYUBBIN UHTEPEC K JI1 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmuwiti onpoc Huppepenyup
HUCTOPUHU U OMOJIOTHH U OTKPBITUS B | [Ipakmuueckas 0BaHHbIU 3a4em
JOCTH>KCHHSIM B OMOJIOTUH, CIICIIaHHbIE paboma
00J1aCTH €CTECTBEHHBIX POCCUICKUMH YUeHBIMU- | Tecmuposanue
HayK, 4YyBCTBO F'OpPAOCTH yBEpEHHOE TNosib30BaHue | Pegepam
3a pOCCHICKHE OMOJIOTHYECKOM
€CTECTBEHHBIC HAYKU; TEPMHUHOJIOTHEN U
CHMBOJIHKOM;
TPaMOTHOTIO ITOBEJICHHUS B
OKpY>Karollen cpene,
JUTSL OLICHKH!
BIIASTHUS
XUMHYECKOTO
3arpsi3HEHUs
OKpY>KaroIlen cpeibl
Ha OpPraHM3M YeJIOBEKa
U JPYTHE KUBBIC
OpTraHU3MBI;
TOTOBHOCTb K JI2 | Tlonumars Peghepam
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IPOJOKEHUIO

CYLIHOCTb U

o0Opa3oBaHuUs, COLIMAJIbHYIO
MOBBIIICHUIO 3HAYUMOCTH CBOEH
KBATH(UKAIINK B Oymymei
n30paHHOI npodeccun,
npodeCcCHOHAIbHON MPOSIBJISITH K HEM
JEATEIIbBHOCTH C YCTOWYUBBIN
HCIIOJIb30BaHUEM UHTEPEC;
3HaHUN B 00JaCTH CaMocCTOsATENBHO
€CTECTBEHHBIX HaYK; OTIpeeNsATh 3aa4u
npo¢eCcCuOHATBLHOT
0 U JJMYHOCTHOTO
pa3BHTHS,
3aHUMATHCS
caM000pa30BaHUEM,
OCO3HaHHO
IUTAHUPOBATH
MTOBBIIICHHUE
KBaJTM(DUKAIHH.
00BEKTUBHOE JI3  chopMHPOBAHHOCTD Peghepam Jughghepenyupo
OCO3HaHHE YMEHUS TIPUMEHSITh BaHHbILL 3a4em
3HAYUMOCTH ECTECTBCHHOHAYYHBIC
KOMIIETEHIIM B BHAHUA JUISI OOBSACHEHUS
obnactu OKpPY’KAIOIIUX SIBJICHUH,
€CTECTBEHHBIX COXPaHEHHUS 310POBbS,
HaYK JUIsl 4eJI0BeKa obecrieueHust
U o01iecTBa, 0e301acHOCTH
YMCHHE PKU3HEICATCIIEHOCTH,
UCIIOJIb30BATh OepeKHOTO OTHOIICHHSI K
TEXHOJIOTUIECKHE MPUPOJIC, PAIIMOHATEHOTO
TOCTHKEHUS B MPUPOJAONONB30BAHUS, &
o0nacT XUMHH W TaK)Ke BBIMIOJTHCHUS POJTU
Ounonoruun TUIS FPaMOTHOTO OTPEOUTEIS;
TTOBBIIIICHUS
COOCTBEHHOTO
HWHTEIICKTYaTbHOT
0  pa3BUTHS B
BbIOpaHHOM
npodeccuoHaIbHO
1 NeATeIbHOCTH
MemanpeomenHbIx:
OBJIaJICHUE M1 | pabotats ¢ Ipaxmuueckas Hugpepenyu
YMEHUSMHA u TEOPETHUECCKUM paboma POBaHHbIU
HaBBIKAMU MaTepUaIOM, Pegepam 3auem
pa3IUYHBIX BHUIOB AHAIIU3UPOBATh, IEIaTh Tecmuposanue
MO3HABATEIIBHON BBIBO/IBI.

JEATEIILHOCTH IS
HN3YUCHUA Pa3HBIX
CTOPOH
OKPY’KaIoMIero
€CTECTBEHHOT'O
MUDA;

MMPUMEHATH OCHOBHBEIC
METO/IbI IO3HAHUS
(HaOrOACHMSI, HAYYHOTO
9KCIIEPUMEHTA) IS
U3YUYCHHUSI Pa3IMIHBIX

CTOPOH XUMHWYCCKUX
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00BEKTOB U MPOLIECCOB, C
KOTOPBIMH BO3HUKAET
HE00XO0ONMOCTb
CTAJIKUBATHCS B
npodeCCuOHATBLHON
chepe;

YMEHHSI JISaTh BHIBOJIBI

[IPUMEHEHHE OCHOBHBIX M?2 | 3uarp: Ouonornueckyto | Ilpakmuueckas
METO/IOB MIO3HAHUS TEPMHUHOJIOTHIO U paboma
(HaOr0IeHHST, HAYYHOTO CHUMBOJIUKY ; Pecpepam
PKCIIEPUMEHTA) JJIsi
OCHOBHBIE MTOJIOKEHUS
M3Y4EHHUS Pa3IMUHbIX .
OMOJIOrMYECKUX TEOPU
CTOpPOH
. (knerouHas,
€CTECTBEHHOHAYUYHOU
HBOJIIOLIMOHHAS TEOPUSI
KapTHUHBI MUPA, C
Y./lapBuHa); yueHue
KOTOPBIMU BO3HUKAET
B.MN.Bepnaackoro o
HE00XO0UMOCTb
ouocdepe; CyIHOCTh
CTaJIKUBAThCS B
. 3akoHOB I".MeHnpens,
npodeccuoHanbHOM .
3aKOHOMEPHOCTEMH
cthepe;
M3MEHYUBOCTH;
npeomMemmuvix:
c(hOpMHUPOBAHHOCTH 111 | Tlonumarts posib Ouostoruu| Yemmuwiii onpoc
MIpe/ICTaBICHUH O B €CTECTBO3HAHMH, €€ Tecmuposanue
L[ETOCTHOM CBSI3b C JPYTUMU lIpaxmuueckas
COBPEMEHHOMN €CTECTBEHHBIMU HAayKaMu, paboma
€CTECTBEHHOHAYYHOMH 3HAYCHUE B
KapTUHE MUPA, IPUPOLE KU3HU COBPEMEHHOTO
KaK €JUHON LIEJIOCTHOU o01ecTBa
CHCTEME, B3aUMOCBS3HU 3HaTh BaKHEHIINE
4esioBeKa, MPUPOIbl U BELIECTBA U MaTEPUAJIbL.
oOmecTBa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax
Bcenennoi;
BJIAJICHUE 3HAHUSIMU O 112 c(OpMHUPOBAHHOCTh Yemuwiit onpoc
HauboJsee BaKHBIX MIPECTABICHHI O Tecmuposanue
OTKPBITUSX U Hay4YHOM METOJE IIpakmuueckas
JOCTHKEHUSX B 00JIaCTH MO3HaHMA IPUPOJBI U paboma
€CTECTBO3HAHU, CpeICTBaX U3YYECHHUS
MOBJIMSIBIIUX HA Merammpa, MaKpoMupa u
IBOJIIOLINIO MUKpPOMMPA; BIaJICHNE
MPEACTABICHUH O npuémMaMu
MIPUPO/IE, HA pa3BUTHE €CTECTBEHHOHAYYHBIX
TEXHUKHU U TEXHOJIOTHH; HaOJI0ICHUH, OTIBITOB
UCCIIEIOBAaHUM U OLICHKU
JIOCTOBEPHOCTH
MIOJIYYE€HHBIX
PE3YJIbTATOB;
c(hOpMHUPOBAHHOCTH 113 GHMONOTNYECKYIO Ilpakmuuecxas Hugpgepernyu
YMEHHUSI IPUMEHSTh TePMHHOJIOTHIO 1 paboma POBaHMHbIU
€CTECTBEHHOHAYYHbIE Tecmuposanue 3auem
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3HAHUS JUISI OOBSICHEHUS
OKPYIKaIOIINX SIBIICHHIH,
COXpaHECHHS 3/I0POBbS,
obecrniedeHus
0€301acHOCTH
KHU3HENIEATSILHOCTH,
OepeKHOTO OTHOIICHHUS
K MIPUPOJIE,
paIroHaIBLHOTO
MPHUPOJIOTIONIB30BAHMUS, &
TaK)KE BBIMIOJTHCHHUS
POJIH IPaMOTHOTO
oTpeOuTeIs;

CHUMBOIJIUKY;

BHAThH:

pOJIb OMOJIOTHY B
(hopmMupoBaHUU
HAy4YHOTO
MHPOBO33PEHUS; BKJIA]
OHOJIOTMYECKUX TEOPHid
B (hOpMUpOBaHHE
COBPEMEHHO
€CTECTBEHHOHAY4YHOU
KapTUHBI MUDA;
€IMHCTBO )KUBOU U
HEXHUBOU MPUPOJIBDI,
[POJICTBO KHUBBIX
OpraHHU3MOB;
OTpULIATENILHOE
BIUSHUE aJIKOTOJIS,
HUKOTHHA,
HAPKOTHUYECKUX
BELIECTB HAa pa3BUTHE
3apo/IbIIlia YEIIOBEKa;
BIIMSIHIE MyTareéHOB Ha
OpraHHU3M 4YeJIOBeKa,
BKOJIOTMYECKUX
(hakTOpOB Ha
OpraHU3MBI;
B3aUMOCBSI3U
OpraHU3MOB U
OKpY>KaloIlel CpeJbl;
IIPUYHUHBI SBOJTFOIIH,
M3MEHSEMOCTH BUJIOB,
HApYUIEHUI pa3BUTHS
OpraHHU3MOB,
HACJIEICTBEHHBIX
3a0oJieBaHUI, MyTaIuH,
YCTOMYMBOCTH U CMEHBI
DKOCHUCTEM,;
HEO00XOINMOCTH
COXpaHECHHUS
MHOT000pa3us BUIOB;

c(hOpMHUPOBAHHOCTH
MIPEACTABIEHUH O
HAYYHOM METO/Ie
MO3HAHUS TIPUPOJIBI U
CpeICTBaX U3YICHHUS
Merammpa, MaKpoMHupa
Y MHKPOMHpA; BIIQJICHUE
npueMaMu
€CTeCTBEHHOHAYYHBIX
HaOJIIOIEHUH, OIIBITOB,

174

peuiaTh 3JeMeHTapHbIE
OMOJIOTHYECKUE 3a]1a4H;
COCTaBJISTh YJIEMEHTapHEIC
CXEMBI CKpEIINBaHUS U
CXEMBI IePeHOCa BEIECTB U
SHEPrUM B 3KOCHCTEMaX
(uernm uTaHus);

IIpakmuueckas
paboma
Tecmuposanue

Huggpepernyu
POBAHHBIU
3ayem
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HUCCJIENOBAHUI U OLIEHKHU

JTOCTOBEPHOCTH
MOJTyYCHHBIX

pe3yIbTaTOB,;

BJIaJICHUE TMOHATHHHBIM| [I5  |[MIPUBOAMTH PUMEPHI: Yemuwiii onpoc
anmapaTom B3aMMOJICHCTBHSI TCHOB, Ipaxmuueckas
€CTECTBEHHBIX HayK, FCHHBIX paboma
MTO3BOJISIOIIM XPOMOCOMHBIX Jlabopamopnas
M03HABATh MHUD, MYTaIUii; MOMYJIALUN Y paboma
Y4acTBOBAaTh B pa3HBIX BUJIOB;

JMCKYCCHSIX 10| HACJICICTBEHHBIX U

€CTeCTBEHHOHAYYHBIM HEHACJICICTBEHHBIX

BOIIPOCaM, M3MEHEHUI, MyTaLlH,

UCIIOJIb30BATh €CTECTBEHHBIX U

pa3IMYHbIC HMCTOYHUKH MCKYCCTBECHHBIX

uHpOpMaIUU Vs DKOCHCTEM;

MMOAITOTOBKH

COOCTBEHHBIX pabor,

KPUTHUYECKH OTHOCUTHCS]

K coobmenusm CMU,

COJIEpIKaIllM HAyYHYIO|

nH(pOpMaIHIO

c(OPMHPOBAHHOCTH 116 | YMeHHe KPUTHUYECKOI Yemuoui onpoc

COOCTBEHHOMW TO3UIMU
M0 OTHOIIEHHIO K
OMOJI0rn4YecKOn
uHpopManuy,
IIOJIy4a€MOM U3 pa3HbIX

HCTOYHHKOB.

OIICHKH JJOCTOBEPHOCTH
OHOJIOrHYeCKO
nHpopmanuu,
MOCTYMHAIOIIEeH U3 pa3HbBIX
HCTOYHHKOB.

Pegepam
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PELIEH3VA

Ha pa6ouyto NPorpaMMy AUCLMNANHBI «Bronorus»,
paspaboTaHHYH MpernojaBaTesiem
M6OY AO BO AIrACY NMPOPECCMOHAJIBHOE YYUNJTULE

KantoxxuHoin A.B.

Pa6ouas nporpamma AUCLUNINHLI «Buonorua», npegHasHaveHa ans crygeqtos [ bBOY AO

BO AIACY TPO®ECCUNOHAJIBHOE YYUNNNLIE, cootsetcteyer Tpe6osaHusam
®efepanbHOro rocyAapcTBeHHOro o06pa3oBaTefibHOro CTaHAapTa CpPefHero npoMeccrMoHanbHOro
obpasoBaHua no crneuynanbHoct 08.02.09 MoHTaX, Hanagka u aKcnayataumsa 3nekKTpoobopyaoBaHua
NMPOMbILUNEHHBIX W FPXKAAHCKUX 34aHWA.

MocnenoBaTeNbHOCTb M3yUYeHUs y4ebHOro mMatepuana v pacnpegeneHue y4yebHbIX 4acoB Mo
pasgenam (TemaM) COOTBETCTBYIOT Tpe6GOBaHUAM K YPOBHIO MOATOTOBKMN BbIMYCKHWKOB, U3/10KEHHbIX B
cTaHfapTe no creuuvanbHocTU. Bce pasgensl B nporpaMMe JOTMYECKM B3auMMOCBSi3aHbl. Bce
HEe0BXOANMbIE TEMbI NPUCYTCTBYHOT.

MpefcTaBfeHHas Ha pelLleH3Ut0 paboyas nporpamMma COAepXXMUT MOSICHUTENbHYI 3amnucky,
TeMaTUYeCcKnii NnaH, CoAepXKaHne y4YebHOW AUCLUNINHLI, OCHOBHYK W [LOMOMHUTENbHYH Y4YeGHYHO
nuTepaTypy, cpeacTBa 06yUeHus.

B nosfcHMTeNbHOW 3anucke AaHO KpaTKOe OMMcaHMe HasHauyeHUs AUCUWUMAUHbLI, CBS3b C
APYTVMMY AUCUMNAMHAMMK Y4eBHOro nnaHa, TPeboBaHUA K 3HAHWAM W YMEHUSM, KOTOPbIMU A0/KEH
OBNafieTb CTY[EHT B pe3y/nbTaTe W3y4YeHWS [AaHHOW AWCLUMNAWMHBLI. B TemaTuyeckom nfiaHe BecCb
mMaTepuan pa3buT Ha pasfenbl U TEMbl C yKa3aHWEM KOHKPETHOr0 KO/IMYecTBa YacoB A/ TEOPETUYECKUNX
M NPaKTUYECKMX 3aHATWIA, NPOCNEXWUBAeTCs MOCNeAoBaTeNbHOCTb M3yyeHUs Yy4yeBGHOro MmaTepuana,
YUNTbIBAKOTCA MEXMNpPeAMETHbIE CBS3N.

NS 3aKpenneHns TeopeTnUYeCKUX«3HaHNA U NPUOBPETEHNS NPAKTUYECKNX HABbIKOB U YMEHMWIA
B Mporpammy AWCLUNAUHBI BKIHOYEHO NPOBEAEHME MPAKTUYECKUX 3aHATUIA. PeKoMeHayemas
NnTepaTypa COOTBETCTBYET TEMATUKE AUCLUNNHDI.

CofepXaHue nporpaMmMbl OPUEHTMPOBAHO Ha MNOArOTOBKY O00y4YalLWUXCA K OCBOEHUIO
npodeccuoHanbHbIX MOAYNE OCHOBHOW 06pa3oBaTeNbHOW nNporpamMmbl MO CMELManbHOCTU
08.02.09 MoHTax, Hanagka u aKcnayaTaumns 3M1eKTpoo60pyA0BaHNA MPOMBbILLINEHHBIX W FPaXAaHCKNX
3[aHWI

CumuTalo, 4TO npeacTaBfeHHas paboyas nporpamMma SIBASETCA aKTyalbHOMW, COOTBETCTBYET
COBpPEMEHHbIM TpeboBaHMAM W MOXeT OblTb pPeKOMeHJO0BaHa [NA WCMO0/Ib30BaHWUA MPU U3YUeHUM
ancumnanHel «bunonorua», ana ctygeHTos crneynansHocTn 08.02.09 MoHTaX, Hanagka v akcnayarauma
3N1eKTPO0OOPYAOBAHMA MPOMbILINEHHBIX W FPaXKAaHCKUX 34aHuIA.

[upektop FBMNOY AO «AcTpaxaHCKui
TEXHOMOrNYECKNIA TEXHUKYM» KaHAuaat
negarormyecKnx Hayk
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