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1.HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma  o6mieoOpa3oBaTeIbHON ~ y4EOHOM  AUCIUTIIIMHBI
«buonorus» mpenHazHaueHa Uid U3ydeHUs ectecTBo3HaHus B [IpodeccrmonambHOM
yunnuiie  ATACY, npu peanuzanuu 00pa3oBaTelIbHOM MPOrpaMMbl CPEIHETO
obmero oOpa3oBaHUs B IpenelaX OCBOEHUS OCHOBHOM MPOQecCHOHATBHON
obpazoBarensHOM iporpammer CITO (OITOIT CITO) no npodeccun 23.01.17 Mactep
[0 PEMOHTY M OOCIyXHBaHUIO aBTOMOOWICH Ha  06a3e OCHOBHOIO OOIIEro
oOpa3oBaHMUs.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuit d®I'OC cpennero
npo(eCcCHOHANBHOTO 00pa30BaHus, NPEIbABISAEMbIX K CTPYKTYpE, COAEPKAHUIO U
pe3yiabTaTaM OCBOCHHUS Y4YEOHOW ITUCHUIUIMHBI «bHONOTHSA», B COOTBETCTBHH C
PekoMenpauusiMu 1o OpraHu3alliy MOJYYEHHs] CpeAHero oOuiero oOpa3oBaHUs B
mpefenax OCBOSHHS 00pa3oBaTENbHBIX MPOTPAMM CpPETHETO MPOQeCcCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTIO OOIIero oOpa3oBaHUs C Y4YETOM TpeOOBaHUMU
dbenepalibHbIX TOCYAApCTBEHHBIX OO0pa30BaTEIbHBIX CTAHIAPTOB U  IMOJIy4aeMOM
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 NporpaMmbl Y4eOHON AUCHUIIIMHBI «bUOJIOTHSY HAMpaBICHO Ha
JOCTUKEHHE CICTYIOIINX LENeH:

- OCBOCHHE 3HAaHHWH O COBPEMEHHOM €CTECTBEHHOHAYYHOM KAapTHHE MHpA U
METO/aX ECTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJiee€ BaXKHBIMH HICIMH U
JOCTHKEHHSIMHI €CTECTBO3HAHUS, OKa3aBIIUMU OTIPEACIISIONISe BIMSIHIE 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 WHTEJUICKTYaJbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPUTHYECKOTO
MBIIJICHUS B XOJi€ MPOBEICHUS MPOCTEUIINX HCCIEAOBaHUM, aHalu3a SBJICHUH,

BOCTIPUATHUS U HHTEPIPETALMU €CTECTBEHHOHAYYHON HH(OpMaIUy;



- BOCIIUTaHUE yOEXKJICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHHON MTPUPOIBI U
UCTIONIb30BaHUsl JTOCTHKCHUM €CTECTBEHHBIX HAyK JJIA PA3BUTUS I[MBWIN3ALUW W
MOBBIIICHUS KAYECTBA )KU3HU;

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

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
cpemHero ooOmero o0pa3oBaHUS; MPOTPAMMBI TIOJTOTOBKH KBaTU(UIIMPOBAHHBIX
pabouux, CIyKallux.

2.0BIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA

buonorns — cucrema Hayk, W3ydaromias BCE AacCIEKThI JKHM3HHM, Ha BCEX
YPOBHSIX OpraHM3alliy >KMBOTO, HAYMHAS C MOJEKYJSIPHOTO M 3aKaHYUBas
ouocepubiM. OObEKTaMU U3YyUCHHs] OWOJIOTHH SIBJSIOTCS JKUBBIE OPTaHU3MBbI, MX
CTpOEHHUE U JKU3HEACATEIHPHOCTD, UX MHOT000pa3ue, MPOUCXOKIACHUE, IBOIONUS U

pacrpeereHue KUBbIX OPraHu3MOB Ha 3eMJle.

OO6mrast Ouoyiorusi HM3y4daeT 3aKOHbl HMCTOPUYECKOTO M WHJIMBHIYaTbHOTO
pPa3BUTHS OPraHU3MOB, OOINME 3aKOHBI JKMU3HU U TE€ OCOOCHHOCTH, KOTOpBIE
XapakTepHbl JUISI BCEX BHUJOB JKUBBIX CYIIECTB HA IUIAHETE, a TaKXKe 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 conepkaHusi y4eOHOW JUCHMIUIMHBI «bBHOJNOTHS» COCTaBISIOT
CIEAYIOIINE BEAYIIUE WACU: OTIIMYMUTEIbHBIC NPU3HAKU JKUBOM NPUPOIBI, €€
YPOBHEBasd OpraHu3alMus M DHBOJIOLUA. B COOTBETCTBMM C HHUMH BBIJICJIICHBI

COACPIKATCIIbHBIC JIMHWUU: OuoJiorus Kak HayKa, OMOJIOrHYECKHE 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 HPUPOJONOJIB30BAHUIO, OXPAHE OKPYKAIOIIEH

CpEbI U 3I0POBbSL  JTIOJIEH.

B mnpodeccuonanbHBIX 00pa30BaTENBHBIX OPTaHU3ANUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEr0 OoO0mero oOpa3oBaHusi B Mpeaenax
ocBoerust OIIOIl CIIO nHa 0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHUs, H3YyUCHUE
y4eOHON AUCHUIUIMHBI «BHUONOTHS» HUMEET CBOM OCOOCHHOCTU B 3aBUCHUMOCTH OT
npobunss  npodecCUOHAbLHOTO  00pa3oBaHMs, Oa3upyeTcss Ha  3HAHUAX
O0y4aroNIMXCsl, MOTYYEHHBIX MPU U3yYeHUH OUOJIOTUH, XUMUH, (PU3UKU, reorpaduu

B OCHOBHOM IIIKOJIE.

IIpu ocBoenun mnpodeccuit CIIO u cneumanbHocTedt CIIO TexHUYECKOTO
npoduiis TpodecCHOHANIBHOTO 00pa3oBaHusl OWOJIOTHS u3ydaeTcs Ha 0a30BOM
ypoBHe ®I'OC cpennero odiero odpazoBanusi, mpu ocBoeHuu npodeccuit CIIO u
cneunanbHocTeir  CIIO  ecTrecTBEeHHOHaydyHOTO TPOGUIsT MPOPECCHOHATBHOTIO
oOpa3oBaHusl OUOJIOTUsl M3y4aeTcsi Oojiee yriayOJieHHO, Kak mpoduibHas ydyeOHas
TUCIHIUIMHA, YYHUTHIBAIOMIAs CHEIU(UKY OCBaMBAa€MbIX Mpodeccuii Wi
CHelMaIbHOCTEH. DTO BBIPAXKAETCS B COACPKAHUM OOYUEHMsI, KOJMYECTBE YacoB,
BBIICTISIEMBIX HAa W3Y4YCHHE OTACTBHBIX TeM y4eOHOW IUCIMIUTUHBI, TIyOWHE HX
OCBOCHMSI OOyYarolmuMHUCsA, OOBEME M XapaKTepe MPAKTUUYECKUX 3aHITHH,

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

Conepxanue y4dyeOHOM AUCHUIUIMHBI MpeaycMaTpuBaeT (popmMupoBaHue y
oOydJarommxcst OOIIeHAYyYHbIX 3HAHWW, yYMEHUN U HAaBBIKOB, YHUBEPCAJIbHBIX
CcriocoOOB  JACSATENLHOCTH M KIIFOYEBBIX KOMIICTCHIIMM, BKJIIOYAIOIIUX YMEHUE
CpaBHUBATh OMOJIOTHYECKHE OOBEKThI, aHAIM3UPOBATH, OIEHUBATH W 000OIIATH
MOJIYYCHHBIC CBEICHMS, YMETh HAaXOJWTh M WCIOJB30BaTh WHOOPMAIUIO U3

Pa3INYHbIX HCTOYHUKOB.



N3yuenune oOmieobpa3oBaTeIbHOM yuyeOHONW AUCHUIIIMHBI  «buomorus»
3aBepIIaeTCs TMOJBEACHUEM HUTOroB B ¢opme auddepeHIIMpOBaHHOTO 3adeTa B
paMKax TPOMEXYTOYHOM aTTecTaluu CTyJIeHTOB B mpoiecce ocBoenust OIIOIT

CIIO ¢ monmyuyenuem cpeanero odmiero oopazosanus (ITITKPC).

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

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

VYyebnas nucuuiuinHa «buonorus» uzydaercs B o01eo0pa3oBaTeIbHOM ITUKIIE
yuebHoro muana 23.01.17 Mactep mo peMOHTY M OOCTYXHBaHUIO aBTOMOOWJIEH Ha
0a3e OCHOBHOIO O0IIEro 00pa3oBaHUsI.

4. PE3YJBbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

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

JUYHOCHHBIX:

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

JI2 TOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs, MOBHIIICHUIO KBaTU(PUKALINY B
n30paHHOM TPO(ECCHOHATBEHOMN IEITEIPHOCTH C UCIOJb30BaHUEM 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 OHWOJIOTMH JJIsi TOBBIIICHUS
COOCTBEHHOT'0 HMHTEJUICKTyaJIbHOTO Pa3BUTUS B BBIOpaHHON MpodhecCHOHATBHOM
NEATEIIbHOCTH,

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

JI5 FOTOBHOCTH  CaMOCTOSITEJIbHO  AOOBIBAaTb  HOBBIE  JUId  ceOs
€CTECTBEHHOHAYYHbIEC 3HAHUS C UCIIOIb30BAHUEM JIJISI ATOTO JTOCTYIHBIX UCTOYHUKOB

uHbOopMaIuu;



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

JI7 ymenue BbICTpanBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHHUS B KOMaHE 1O
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 IO3HAHUS (HAOMIOAEHUS, HAYYHOTO
HKCIEPUMEHTA) JUISl U3YUYEHHs] Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOH KapTHHBI
MHUPA, ¢ KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh CTAJIKMBAThCS B MPO(ECCUOHATBbHON
cdepe;

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

M4 yMmeHHe WCHONB30BaTh pPA3MMYHBIE HCTOYHHKU JUIS  TOJYYCHHUSA
€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 OO0IIEeCTBa, NPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

[12 BnageHue 3HaHUAMHM O HauOOJIe€ BAXKHBIX OTKPBITUSX U JOCTHIKEHUSX B
00JacTh €CTECTBO3HAHHUS, MOBJMUSBIIUX HA 3BOJIOLUIO MPEJICTABICHUA O MPHUPOE,
Ha Pa3BUTHE TEXHUKHU M TEXHOJIOTHII;

[13 chopMUPOBAHHOCTH YMEHUS IPUMEHATh €CTECTBEHHOHAYYHbIC 3HAHUS JJIs
OOBSICHEHHsI ~OKPY)KAIOIIUX  SIBJICHWH, COXpaHEHUS 30pPOBBS, OOECIeUeHUs
0€30MacHOCTH  KHU3HEACITENbHOCTH, OEpEeKHOT0  OTHOIICHHS K  MPHPOJE,
palMoHAIBHOTO MPHUPOAOINOIB30BaHUSA, A TAKXKE BBIMOJHEHHUS POJIM TPAMOTHOTO
MOTPEOUTENS;

[14 cdhopMHUpOBAaHHOCTh TPEACTABICHUH O HAYYHOM METOJAC ITO3HAHUS



NPUPOJIBI U CPEJICTBAX M3YUYEHHUS MeramMupa, MakpoMupa U MHUKPOMHUPA; BIIaJICHHUE
IIpUEeMaMH €CTECTBCHHOHAYYHBIX HAOJIIOJCHUH, OIBITOB, MCCICAOBAHUM W OIICHKH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB;

I15 BnageHue MOHATUWHBIM amlIapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM
MO3HABaTh MHpP, YY4aCTBOBATH B JUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCITIOJIB30BaTh PA3IMYHbIC UCTOYHUKNA WHGOPMAIUH 71T TIOJTOTOBKH COOCTBEHHBIX
paboT, KPUTHMYECKU OTHOCHThCA K cooOmieHusM CMMU, coxpepkammm HaydHYIO
uHbOpMAITHIO

I16 copmHupOBaHHOCTH YMEHHUM TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHUSA JJI1  KaXJOTr0 4YejJoBeKa HE3aBUCHUMO OT €ro MnpodecCHOHAIBHOM
NEATEeIIbHOCTH, pa3indath (akThl U OIEHKH, CPABHUBATh OIICHOYHBIC BBIBOJIBI,
BUJETh MX CBS3b C KPUTEPUSIMH OIICHOK M CBS3b KPUTEPUEB C OMNPEACICHHON
CHCTEMOM IIEHHOCTEH.

5.COAEPKAHUE YYEBHOI'O ITPEAMETA

HaumenoBanue pasaenoB Coaep:xkanue y4eOHOro marepuana u (popMbl OpraHu3aluu
U TeM AeITeJIbHOCTH 00y4aroIuxcst
Beenenue. buonorus xak Hayka. CBsi3b OHONOrMM C OOILECTBEHHBIMH,

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

Paznen 1. Knerka — cTpyKTYpPHO-(DYHKIIMOHAJIbHAS €IUHUIA )KUBOT0

Tema 1.1. CoBpeMmeHHbIe OTpaciau OMoioruyeckux 3HaHui. CBsi3b OMOJIOTHHU C
buonorus kak Hayka. O0mias | Ipyrumu HayKaMH: onoxumusl, o6unodusuka, OMOHUKA,
XapaKTEPUCTHUKA JKU3HM. redoreorpadus u ap. Poib u Mecto Guonoruu B (pOpMHPOBAHUHU

COBPEMEHHOM HAay4yHOM KapTUHBI MHUpAa. YPOBHU OpraHHU3alUu
JKUBOU MaTepHH.

IIpakTnueckas padora Nel VpoBHH opraHuzanuu KHU3HU.
Kpurepun xKUBBIX CHCTEM.

Tema 1.2. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
CTpykTypHO- OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KIJIETOUHOM Teopuu. Tumsl
(b yHKIIMOHATIbHAS KJIETOYHOW OpraHU3alMM: MPOKAPUOTHUECKUN U 3YKAPUOTHUYECKUU.
OpraHu3alys KIETOK OAHOKJIETOUHBIE W  MHOTOKJETOYHbIE oOpraHusmsl. CTpoeHue

MIPOKAPUOTHUYECKONW KJIEeTKH. CTpoeHue SyKapHOTHYECKOW KIETKHU.
Hexknerounsle ¢popMbl )KU3HU (BUPYCHI, OakTeprodaru)
Ipaktuuyeckass padora Ne2 BupycHele wu OakTepHaibHBIE

3a005IeBaHusI.
Tema 1.3. XpomocomHas Teopust T. Moprana. CrpoeHue XpoMOCOM.
CTpyKTypHO- XPpOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIC ¥ HETOMOJIOTHYHBIC

(byHKIMOHATBHBIE (PAKTOPHI | XpOMOCOMBI, TalJIOWIHBIA M AMIJIOWAHBIN HaOop. HykiienHOBbIE




HACJICACTBCHHOCTH

kucnotel: JJHK, PHK HaxoxneHue B KieTKe, MX CTPOCHHE U
¢GbyHKIMU. MaTpuyuHble MPOLIECCHl B KJIETKE: PeIUIMKAILMsL, OMOCHHTES
Oernka, pernapanys. [ eHeTHUECKUN KO/ U €ro CBOMCTBA

IIpakTuyeckasi padora Ne3 Pemienwe 3agad Ha omnpejaesieHUE
MOCJIeIOBATEILHOCTH HYKJICOTHUJIOB, aMUHOKHCIOT B HOpPME U B
cllydae U3MEHEHHs nociiefoBareiabHocTu HykieoTn 108 JJHK

Tema 1.4.

(OOMEeH BelIeCTB U
[pEeBpaICHUE SHEPTUU B
KJIETKE

[Monstre wmerabomu3M. ACCUMWIISIUS W JAUCCUMUIISIUS — JBE
CTOpPOHBI MeTaboiu3Ma. Tumbl oOMeHa BElIeCTB: aBTOTPO(HBIN U
rerepoTpodHbIi, adpoOHBIH U aHadpOOHBIN. [ImacTuueckuil OOMeH.
DoTOCHUHTE3. XEMOCHUHTE3

IIpakTunuyeckas padora Ned Nzydenue gorocunTesa

Tema 1.5.
DKW3HEHHBIN IUKI KIIETKH.
Muto3. Meiio3

Knerounslii 1uki, ero mnepuoabl. MwuT03, €ro craauu U
MPOUCXOASIIME TPOLECCHl. bHONOrnyeckoe 3HAYEHUE MUTO3A.
Meito3 u ero craguu. IloBemeHwe XpomocoM B Meilo3e.
KpOCCHUHIOBEp. brosornueckuii cMbIca MeHo03a

IIpakTnyeckas padora Ne5 CpaBHeHHEe MUTO3a U MEH03a.

Pa3pnen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

Tema 2.1.
CTpoeHue opranu3ma

MHOTOKJIeTOYHEIC OpTraHHu3MBlI. Bzanmocss3b OpralHoB M CHUCTCMbI
OpraHoB B MHOI'OKJICTOYHOM OpPIraHU3MC. I'omeocras OopraHusma n
CT0 MNOAACPIKAHUC B TPOLECCCC JKUBHCACATCIIbHOCTH.

OHTOreHe3 pacTeHuH,
PKMBOTHBIX U Y€JIOBEKa

Tema 2.2. @opMBl  pa3sMHOKEHHUs OpraHusMoB. becmonoe u  moioBoe

DOpMBI pa3MHOKEHUS pasMHOkeHHe. Bunabl  Oecrionoro  pasMHoxkeHusa.  [lonoBoe

OpPraHU3MOB pasMHOXXeHHE. ['ameroreHe3 y >kuBOTHBIX. CnepmaToreHes u
ooreHe3. CTpoeHue nosoBbIX KiIeToK. ONao10TBOPEHHE.

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

CTaJuH. [TocTaMOpHOHAIBHBII IIEPUOI. Craguu
OCTAMOPHOHAIBHOTO PAa3BUTHUS Y )KMBOTHBIX U yesoBeka. [Ipsmoe u
HemnpsiMoe  pa3BuTHe. buosormdeckoe CcTapeHHMe U CMEpTh.
OnToOrenes pacreHui.

IIpakTuyeckas padora Ne6. OHTOTEHES.

Tema 2.4. 3akoHOMEpHOCTHU
HacJIeI0BaHUs

ClLeIIeHHOE HaclleJ0BaHue
MPU3HAKOB

OcCHOBHbIE TOHATUS TE€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHUS
rameT. 3akoHbl . Menzaens (MOHOTMOpUIHOE M TMOJUTHOPUIAHOE
ckpenuBanue). BzaumopeiictBue renoB. 3akonbl T. Moprana.
CuemnieHHoe HacleJOBaHME TI'€HOB, HApylIEHUE CLEIUICHHUS.
HacnenoBaHue npu3HaKoB, CIEMJIEHHBIX C MOJIOM.

IIpakTnueckass padora Ne7. PemeHue 3agady Ha oIpeneseHue
BEPOSATHOCTH BO3HMKHOBEHHS HACJIEJICTBEHHBIX IPU3HAKOB IIpU
MOHO-, JH-, TOJUTHOPUIHOM M aHAIU3UPYIOIIEM CKpPELIMBaHUU,
COCTaBJICHHE F'€HOTUIINYECKUX CXEM CKpEUIMBaHUSI.

Tema 2.5. 3akoHOMEpHOCTH
M3MEHYHBOCTH

N3MeHYnBOCTh NPU3HAKOB. BHbI M3MEHYUBOCTHU: HACJIEICTBEHHAS
W  HEHACJeACTBEHHas. 3aKOH TOMOJIOTMYECKHMX  pAIOB B
HacnencTBeHHo u3MeHunBoctd (H.M. BaBunom). MyranuonHas
TEOpHsi M3MEHYMBOCTH. Buapl MyTanmmii W TOPUYAHBI KX
BO3HUKHOBEHUS. Kapuorun YeJI0BEeKa. Hacnencreennsie
3a0oyieBaHus 4YeloBeKa. ['€HHble M XPOMOCOMHBIE 0OJE3HU
4elloBeKa. boJe3HM ¢ HacneACTBEHHOM IIPENpacIoyIOKEHHOCTBIO.
3Ha4Ye€HHEe MEIULIHMHCKON N'eHETUKH B MPEIOTBPAIICHUHN WU JICYCHUH
TeHETHYECKUX 3a00JIeBaHUN YeJIOBeKa

IIpakTHyeckasi padora Ne8. Pemenue 3a1a4 Ha onpeieJICHUE THUTIA
MyTallui 1pH nepecaadc HACJICACTBCHHLIX IMPHU3HAKOB, COCTABJICHUC
TeHOTUITHYECKUX CXEM CKpEIIMBAHMS
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Paznen 3. Teopus 3Bo/1I0uMH

Tema 3.1.
Mcropus 3BOJIIOLIMOHHOTO
yaeHus. MukpoasBomronus

[lepBbie sBomtonmionnble  koHmenmuu (OK.b.  Jlamapk, XK.JL
broddon). DBomrormonnas Teopust Y. [lapuna. CuHTeTHUECKas
TEOPHSI SBOJIIOLIMU U €€ OCHOBHBIE MOJI0KECHHUS.

Mukpossomtonua.  Ilomynsauusa Kak — JIeMEHTapHas — €IUHULA
3BOIOUMU. ['€HEeTHYeCKMEe OCHOBBI 3BOJIIOIUHU. OJIEMEHTapHbIE
¢dakTopsl »BomrONMH. EcTecTBeHHBI OTOOp — HaNpPaBISAIOMINI
¢bakrtop 3BOJIIOLIUH. Bunoobpa3oBanue  Kak  pe3ynbTar
MHUKPO3BOJIIOLIH.

IIpakTuyeckasi padora Ne9. EcrecTBeHHBIH OTOOP-ABMKYIIAS
CHJIA BOJIIOLIMH.

Tema 3.2. MakposBOJIOIHA.

BO3HUKHOBEHME U pa3BUTHE
PKM3HH Ha 3eMiIe

MakposBoronusi. @opmMbl W OCHOBHBIE  HAaIlpaBJICHUS
makpo3pomtomu  (A.H.  Cesepuon). Ilytu  goctmxeHus
6uosiornyeckoro mporpecca. CoxpaHeHue OHOpa3HOOOpa3usi Ha
3emie.

I'unote3sl U TeOpUN BO3HUKHOBEHUS XM3HU Ha 3emie. [losBieHue
MEPBBIX KIETOK W HX IJBOMOLMA. [IpoKapuoThl M 3YKapHOTBHIL.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I1apCTB DYKapHOT.

IIpakTuyeckass padora NelO.
9YKapHOTOB.

CpaBHeHHE TMPOKAPHOTOB U

Tema 3.3. [Ipoucxoxnenue
YEJIOBEKA — aHTPOTIOTEHE3

AHTponosiorus — Hayka o 4enoBeke. CUCTEMAaTHYECKOE OJIOKEHUE
yenoBeka. CXOJCTBO U OTIMYMSI YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE
CTaJInM AaHTPOIIOreHe3a. DBOJIIOLMS COBPEMEHHOIO YEJIOBEKA.
YenoBeueckue pacbl U UX €IMHCTBO. BpeMs M myTu pacceneHus
YEJIOBEKA 110 IUIAHETE.

Mpakruyeckas padora NelO. IlpucnocoOneHHOCTh YeENOBEKa K
Pa3HbIM YCIIOBUSIM CPEJIBI.

Paznen 4. Dxosorus

Tema 4.1.
JKoJoruueckue GpakTopsl U
Cpeabl )KU3HU

Cpenpl oOuTaHHS OpraHU3MOB: BOJIHAs, HA3eMHO-BO3/AYIIHA,
MIOYBEHHAs, BHYTPUOpPraHU3MEHHasl. DU3NKO-XUMUYECKUE
0COOEHHOCTH cpeA OOWTaHus OpraHu3MoB. IIpucrnocobGieHus

OpraHU3MOB K >KM3HU B pa3HbIX cpenax. [loHATHE 2KOIOTHYeCcKOro
¢dakropa. Krnaccuduxamus skonormueckux ¢akropon. I[IpaBuio
muanmymMma 1O, JIubuxa. 3akon TonepantHoctu B. llendopna

IIpaktnueckass padora Nell., Krnaccupukamus 5KOIOTHYECKHX
(hakTOpOB.

Tema 4.2.
[Tomymsiusi, cooOriecTBa,
PKOCHCTEMBI

OKoJjiornyeckas XapaKTEPHUCTHUKA BHUIa n IMOITYyJIAINH.
OKojory4eckass HMIIA BHJIA. OKOJIOTHYECKHE XapaKTEPUCTUKU
nonymnsiuu.  CooOuiecTBa M 3KocucTeMbl. buoreHo3 u  ero
cTpykrypa. CBsi3u  MeXAy oOpraHusMamMu B OHOIEHO3E.
CtpyKTypHBIE KOMITOHEHTBI DKOCHUCTEMBIL: MPOAYLEHTHI,
KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B
skocucteme. Tpobudeckue ypoBHH

IIpakTuuyeckas padora Nel2. OCHOBHBIE ITOKA3aTENN YKOCHCTEMBI.
buomacca u npoaykuus.

Tema 4.3.

buocdepa - rmobanpHas

buocdepa — xuBas o6onouka 3emnu. Pa3BuTue mpeacraBieHUi o
ouocdepe B Tpynax B.M. Bepuamckoro. O6mactu 6uocdeps u ee
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HKOJIOTMUYECKasl CUCTEMA KOMIOHEHTHI. JKuBoe BemecTBo 6uocdepsl U ero QyHKIHH.
3aKOHOMEPHOCTH  cymiecTBoBaHUS  Onocdepsl.  OcobeHHOCTH
omocepsl Kak  MIOOATBHOM  AKOCHUCTeMBI.  J[nHAMUYeckoe

paBHOoBecue B Oumocdepe.  KpyroBopoTel  BemeCTB U
OMOTEOXUMHUYECKUE IUKIBL. [ TT00abHbIe HKOTOTHYECKUE TTPOOIEMbI
COBPEMEHHOCTH

Ipaktuyeckass padora Nel3. ['noGanmpHbBIE HKOJOTHYECKUE
po0JIeMBbI COBPEMEHHOCTH.

Tema 4.4. AHTpOTIOTeHHBIE BO3JICUCTBHS Ha Ouocdepy. 3arpsS3HeHHs] KaK BHL
BiiusiHue aHTpONOT€HHbBIX AQHTPOIIOTEHHOTO BO3/ICHCTBUS. AHTPONOTEHHbIE BO3JICUCTBUS Ha
(hakTOpOB Ha OHOChepy atMocdepy. BozaeiictBus Ha ruapochepy. BoszmelictBus Ha
mutochepy. AHTPONOTCHHBIE BO3ACUCTBHS Ha OHMOTHYECKHE
coo0I11ecTBa
IIpakTuyeckass padora Neld. [Ipakrtuueckoe 3anarue «OTXOABI
MIPOU3BOJICTBAY
Tema 4.5. 3nm0poBbe M ero cocrapisomue. DakTopbl, MONOKHUTEIBHO U
BrusiHue counanbHO- OTPHIIATEIFHO BIMSIONIME HA OpraHu3M denoBeka. [IpoGiema
HKOJIOTMUECKUX (PaKTOPOB HA | TEXHOTEHHBIX BO3/ICICTBHI Ha 3JI0pPOBBE YenoBeKa
3]10pOBbE YETIOBEKA (3NEeKTPOMAarHUTHBIE TOJS, OBITOBAas XWUMUsS, WU30BITOYHBIC ITYMBI,

panuanus M T.1.). Afanrtanus opraHu3Ma yeioBeka K (axkropam
okpyxatomeld cpeabl. [lpunmunsl  GopMuUpOBaHUS  310POBBE
cOeperaromiero noseaeHus. Pusnyeckas aKTUBHOCTb U 370POBBE.
buoxuMuyeckue acleKkThl paluOHAIbHOIO MUTAHUS

IIpakTuyeckasi padora Nel5. BiousHue abuotmdeckux (HakTopoB
Ha 4eJioBeKa (HU3KUE U BBICOKUE TEMIIEpaTyphl)

Paznen 5. buoJiorust B ;KU3HU

Tema 5.1. brotexHoIOrus Kak HayKa ¥ Mpou3BoICTBO. OCHOBHBIE HAPABIICHUS
bruoTEeXHOJIOTNY B )KU3HU COBpEeMEHHOM OnoTexHomoruu. Meroapl 6noTexHooruu. OOBEeKTHI
KaXkJ10r0 OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHYECKIX

pKcriepuMeHTOoB. [IpaBuia norcka u aHain3a OMO3KOIOrHUYECKON
MH(OPMALIUY U3 Pa3TMYHBIX UICTOYHUKOB (HayyHas U y4eOHO-HaydHast
muTepaTypa, CpefcTBa MaccoBor nHpopmaruu, ceth UHTepHeT 1

JIpyrHe)

IpakTuyeckas padora Nel6. Ananus nHGOpMAIH O HAYIHBIX
TTOCTHKEHUSIX B 00JIACTH F€HETUYECKUX TEXHOJIOTHH, KIETOUHOM
WMHXEHEPUH, MUIIEBbIX OMOTEXHOJIOTHA.

Tema 5.2. Pa3BuTHE MPOMBIIUIEHHONW OMOTEXHOJIOTUN U €€ IPUMEHEHHUE B )KU3HU
buorexHonornuu B 4esioBeKa, MOUCK U aHAINU3 UHPOPMAIIK U3 Pa3IMYHbIX HCTOYHUKOB
[IPOMBILIIIECHHOCTH (HayuyHast 1 yueOHO-Hay4yHas JTUTEepaTypa, CPeICTBAa MaCCOBOM

nHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTuuyeckas padora Nel7.Ananu3 uHdopmauu o pa3BUTHH
MPOMBIIIIIICHHOW OMOTEXHOJIOTHI

6. TEMATHYECKOE INTAHUPOBAHMUME 11O YYEBHOMY HPE/METY

Ne HaumeHoBaHue pa3esioB U TeM Bcero | Jlekuusi | IIpakTnyeck
n/n ne padoTbl
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BBenenune 2 2 -
1. Knerka — cTpyKTYPHO-(PYHKIMOHAJIbHAS eAMHUIIA 14 7 7
“KHBOT'0
1.1 | buonorus kak Hayka. O0mas XxapakTepuCTHUKA KU3HU. 2 1 1
1.2 | CtpykTypHO-(QYHKIMOHATIbHAS OPTaHU3AIMS KIECTOK 4 2 2
1.3 | CtpykTypHO-GYHKIHOHATBHBIE (aKTOPHI 4 5 5
HACJIC/ICTBEHHOCTH
1.4 | OOMeH BelecTB U MPEBPAIlCHUE SHEPTHH B KIIETKE 2 1 1
1.5 | KuzHennslii nukiI ki1eTku. Mutos. Meito3 2 1 1
2. | CTpoeHue U (pyHKIIMH OPraHU3MA 8 5 3
2.1 | Crpoenue opranuzma 1 1 -
2.2 | ®opMbl pa3MHOKEHUST OPTaHU3MOB 1 1 -
2.3 | OHTOreHe3 pacTeHH, )KUBOTHBIX U YETIOBEKA 2 1 1
2.4 | 3akOHOMEPHOCTH HACIICIOBAHHS 2 1 1
2.5 | 3aKOHOMEPHOCTH N3MEHYNBOCTH 2 1 1
3. Teopust HBOTIOIHA 6 3 3
3.1 | Uctopus 3BONIOIUOHHOTO Y4eHHs. MUKPOIBOIIOIUS 2 1 1
3.2 | MakposBomtonus. BO3SHUKHOBEHHE B pa3BUTHE )KU3HU 2 1 1
Ha 3emie
3.3 | IIpoucxoxaeHne YeTI0OBEKa — aHTPOIIOTEHE3 2 1 1
4 dkonaorus 12 4 8
4.1 | Dxonmoruueckue GaKTOPbI U CPEIbl JKU3HU 2 1 1
4.2 | IMomynsimusi, cOOOIIECTBA, YKOCHCTEMBI 2 1 1
4.3 | buocdepa - ri00aNbHAsA HKOJIOTHYECKAs! CUCTEMA 3 1 2
4.4 | BriusiHue aHTPOTIOT€HHBIX (PAaKTOPOB HA OHochepy 2 - 2
4.5 | BausiHue conuaibHO-IKOJIOTHYECKUX (haKTOPOB Ha 3 1 2
3/I0pOBbE YeJIOBEKa
5 Buosorus B :ku3uu 6 3
5.1 | bUOTEeXHOIOTHY B )KU3HHU KaXKIOTO 3 1
5.2 | buoTexXHOIOrMH B IPOMBIIIJIEHHOCTH 3 2 1
Hroro: 48 24 24

[Ipu peanuzanuu coaepkanusi 00IIE00pa30BATEILHOTO YYEOHOTO MpeaMera

«buonorus» B mpeaenax OIIOIT CIIO na 6a3e OCHOBHOro OOIIero 00pa3oBaHUsI C

nojy4deHueM cpeanero obiero oopazosanus (ITITKPC):

Bup yueOHoii padoThl

0O0BeM B yacax

O0bem 00pa3oBaTeIbHOI POrPaMMBbl 48
B TOM 4mcJie:

TEOPETHUECKOE 00yUeHNe 24
MPAKTUYECKUE 3aHATUS 24

nabopaTOpHbIE 3aHATUS

Y4yeOHBIM IIJJTAHOM HE
PETyCMOTPEHBI
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VY4yeOHBIM IUIAHOM HE
Koncynemayus
IPETYCMOTPEHBI
Y4eOHBIM IUIAHOM HE
Camocmosmenvhas paboma
IPETYCMOTPEHBI

Hpomeafcymouuaﬂ ammecmauus 6 d)OpMé

AU(ppepeHHPOBAHHOIO0 3a4€eTa

7. YAEBHO-METO/IUMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanbHoO-mexHu4ecKou 0azvl, HEOOX00UMOU 0113
ocyuiecmeneHus o0pa3oeamenbHo20 npoyecca

HaumeHoBaHue cnieniuaibHbIX NIOMeIeHUI U OcHaleHHOCTh crenuaIbHbIX
i MOMeIlleHHUi 1JI51 CAMOCTOSATEIbHO padoThI NMOMelIeHU U MOMeIleHn | 115
CaMOCTOSITeIbHOI padoThl
Kabuner Ononoruu: yaeOHas ayauropus s | 1. Y4ueOHas nocka
IIPOBE/ICHUS 3aHATUH BCeX BUAOB, B TOM uHcie | 2.PaGouee MecTo npenojaBaress
TPYNIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTalWH, | 3. Kommuekt y4deOHOW Mmebenn Ha 25
TEKYIIEro KOHTPOJIS ¥ POMEKYTOYHOU o0yyaroImuxcs
aTTecTaluuu 4.Y4yeOHO-HarIsIIHbIE T0CO0US
1 414042, r. Actpaxans, yin. Maructpaibnas, 18| 5.11epenocHoit MYJIbTUMEIUINHBIN
' Aynuropus Ne 204 KOMILIEKT
6.[loctyn K MH(pOpMaIOHHO-
TEJIEKOMMYHHUKAIIMOHHON CeTH
«HTepuer»
[Tomemienue 1t camocrosTenbHOM padoTsl | 1.Kommiekt yuebHoit mebenu Ha 25
414042, r. Actpaxans, yn. MaructpanbHas, 18 | oOydaromuxcs
Aynuropus Ne 308 2.KommnbroTepsl — 210T.
2 3.Joctyn wuHpOpMAIIMIOHHO-
TEJIEKOMMYHUKAlMOHHON
cetu «MIHTEpHET»

7.2. Pexomenodyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. buonorus 10 xnacc. bazoBbiii ypoBenb. YueOnuk. YMK "JIlunug xu3Hu"

Py6moB Anekcanap Muxaitnosud, [laceunnk Bragumup Bacunbesud. M3gaTenscTBoO

[Ipocsemenne 2022.

2. buomorusa. 11 xnacc. bazoBwiii ypoBenb. Yuebnuk. YMK "Jlunus

xu3Hu" | PyoroB Anexcanap Muxaiinosud, [laceunuk Brnagumup BacunseBuy.
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NznarensctBO [Ipocsenienne 2022.

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

1. buonorus. O6mas 6uonorus (6a3ossiii yposens) E.A. Kpukcynos, A.A.
Kamenckwnii, 2019

2. Ob6mias 6uonorusi. ABtop: MamontoB Cepreit ['puropreBud, 3axapos
Brnagumup bopucosuu. MzpatensctBo: Knaopye, 2022 r. Cepusi: Cpennee
npodeccuoHalibHOE 00pa30BaHMUE.

8) nepeuens yueOHO-MemoOUu1ecKo20 obecnevenus:

1. YueOHo-MeToAMYECKOe I10COOMEe TI0 BBINOJHEHUIO pedeparos,
JTOKJIa/I0B, UHJIMBUIYAIbHBIX TPOEKTOB MO YYeOHOU auctuIuinHe «buomgorusy» mo
npocdeccuu 23.01.17 MacTep 1Mo peMOHTY ¥ 00CITy>KHBaHUIO aBTOMOOMIICH.

2. I') UIHTEPHET-PECYPCHIL:

1.www.ecologysite.ru (Karamor IKOJIOTHICCKUX CalTOB).

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

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

skojioruu Poccun).
1) JICKTPOHHO-OMOIMOTCUHBIC CHCTEMBI:
1. KoncrautunoB B. M., Pe3zanoB A. I'., ®aneea E. O. buonorus: yueOHuK

JUTSL CTYA. yupexaeHuil cpea. npod. oOpa3zoBanus / nox pena. B. M. KoncrantuHosa.

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

DKOJOTUYECKUE OCHOBBI MPUPOAONOJIb30BaHus, KonctantunoB B.M., Uenuaze
10.b.17-e  wu3n., crep. wm3manme  2020r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeuens yueOHO-MemoOUuecKo20 odecnevenus:

1. O6 obpazoBanuu B Poccuiickoii deneparuu: denep. 3akon ot 29.12.2012
Ne273-®3 (B pen. denepanbubix 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 Ne84-D3,
or 27.05.2014 Nel35-®3, or 04.06.2014 Nel148-®d3, ¢ wu3M., BHECECHHBIMU
®enepanbHbiM 3ak0HOM OT 04.06.2014 Nel45-@3, B pen.ot 03.07.2016, ¢ usm. or
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19.12.2016)

2.ITpuka3z MunuctepctBa obpazoBanust U Hayku PD ot 31 nexabps 2015 .
Nel578 «O  BHeceHMM  HW3MEHEHMH B (enepanbHBIA  TOCYAapCTBEHHBIH
oOpa3oBaTeNbHBIM CTAaHAApPT CpeIHero oOlero o0pa3oBaHUs, YTBEPKICHHBIN

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

2012r. Nod13»y.

8.OCOBEHHOCTH OPTAHU3AIIUU OBYYEHUA JJ151 UHBAJIMJIOB 1
JINL C O'PAHNYEHHBIMH BO3MOKHOCTAMMU 310POBbS
Jlns  oOyyaromuxcsi M3 4YuCIa WHBAJIMAOB W JIMIl C OTPAHUYCHHBIMHU
BO3MOKHOCTSIMU  3JIOPOBbSi Ha OCHOBAaHMS THCHBMEHHOTO 3asiBICHUS yueOHas
TucIUIUIMHA «BHOJIOrus peanu3yercs ¢ y4eTOM 0COOCHHOCTEN MCUX0(pU3UIECKOTO
Pa3BUTHS, HWHIWBUAYaJbHBIX BO3MOXKHOCTEM U COCTOSIHUSI 37I0pOBbs (nanee —

WHJIMBUAYAJIbHBIX OCOOCHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS

YUYEBHOI'O TIPEIMETA
PesyabTarsl Kon IIpoBepsiemble DopMbI U METOAbI
o0y4eHHA pe3y YMEHHUSA ¥ 3HAHUSA KOHTPOJIAA HOLEHKH
(IMYHOCTHBIE, Jb pe3yJabTaToB 00y4eHH st
npeAMeTHbIE, TATO Texymun IIpomexxyTouHas
MeTanpeaMeTHbIe) B KOHTPOJIb aTTecTanus
JUYHOCHIHbLE
YCTOWUYMBBIA UHTEPEC K JII | 3HaTh OCHOBHBIE 3aKOHBI | Ycmuwiti onpoc Hupepenyup
HUCTOPUH U OUOoJIOTUY U OTKPBITUSA B | [Ipakmuyeckas 0BaHHbBLI 3a4em
JTOCTIKCHHSIM B OumonoTuH, CACIaHHbIC paboma
00J1aCTH €CTECTBEHHBIX POCCUICKUMHM yYEHBIMH- | Tecmuposanue
HayK, 4YyBCTBO F'OPAOCTH yBEepeHHOE Moyb30BaHue | Pegepam
3a pOCCHICKHE OMOJIOTUYECKOU
€CTECTBEHHbIE HAYKH; TEPMHHOJIOTHEN 1
CHUMBOJIUKOM;
IPaMOTHOI'O NIOBE/ICHHUS B
OKpYXarolleu cpene,
JUIS1 OLICHKU BIIUSIHUSA
XUMHUYECKOTO
3arpsi3HEHUS
OKpYXKaloIleil Cpebl Ha
OpraHM3M Y€JIOBeKa U
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APYruc KUBbIC

OpraHU3MBbI;
TOTOBHOCTb K JI2 | Tlonumarp Peghepam
MIPOJIOJKCHUTO CYIIHOCTh U
o0Opa3oBaHus, COLIMAIbHYIO
MTOBBIIICHHUIO 3HAYUMOCTb CBOEH
KBaJTH(HUKALUU B Oymymei
n30paHHOI npodeccuu,
npodecCHOHATBLHOM MIPOSIBIISATH K HEH
JIEATEIILHOCTH C YCTONYMBBIN
HCITOJIb30BaHUEM HWHTEpEC;
3HaHUH B 00J1aCTH CamocTosiTenbHO
€CTECTBCHHBIX HAYK; OTIPEICIATH 3a/1a41
npo¢eCCHOHATBLHOT
0 W TUYHOCTHOT'O
pa3BHTHS,
3aHUMAaThCS
caM000pa30BaHUEM,
OCO3HAHHO
IUTAHUPOBATH
MTOBBIIICHHE
KBaJTM(UKAITIH.
00BEKTHBHOE OCO3HaHue| JI3  (chopMHPOBAHHOCTD Pegpepam Jugppeperyupo
3HAYUMOCTHU YMCHHSI IPUMEHSITh BaHHbILU 3a4em
KOMITETSHITHH B 00JIACTH ECTECTBEHHOHAYYHbIC
€CTECTBEHHBIX HAYK IS BHAHUS JUTSI OO BSICHEHUS
YeJIoBeKa U O0IIecTBa, OKPYKAIOIIUX SBICHHIA,
YMEHHE HCIT0JIb30BaTh COXPAHCHHUS 3I0POBbSI,
TEXHOJIOTHYECKHE oOecrieueHus
JOCTUXKEHHS B 00JIaCTH 0e30MMacHOCTH
XUMHH U OMOJIOTHH JIJIS PKU3HEICSITEIbHOCTH,
MTOBBIIICHHS OepeKHOTO OTHOIICHHSI K
COOCTBEHHOTO MPUPOJIE, PALIMOHAIBHOTO
WHTEJUIEKTYaJIbHOTO MPUPOIONIONB30BAHUS, &
pa3BUTHS B BEIOPaHHOI TaKKe BBIMIOJIHEHUS POJIH
npodeccnoHanbHOM FPaMOTHOTO TTOTPEOUTEIIS;
JeSITeIbHOCTH
MemanpeomMemHblx:
oBlajieHue yMeHussMu u | M1 | pabortath C Ilpaxmuueckas Hugpepenyu
HABBIKaMU Pa3IUIHBIX TEOPETUIECKUM paboma POBAHMHbLI
BUJIOB II03HABATE€IbHOU MaTepuajioM, P eqbepam 3auem
JEATENBHOCTH IJIs AHAIIM3UPOBATh, JIETIATh Tecmuposanue

HU3YUYCHUS PA3HBIX
CTOPOH OKPYKaroIIero
C€CTCCTBCHHOI'O MUpPa,

BBIBOJEI.

MPUMEHSITh OCHOBHBIE
METO/IbI TO3HAHUS
(HaOnroAeHMSI, HAYYHOTO
HKCIIEPUMEHTA) NS
W3YYCHUS Pa3TMYHBIX
CTOPOH XUMHYECKHX
00BEKTOB | MPOIIECCOB, C

KOTOPbIMH BO3HUKACT
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HE00XO0OUMOCTb
CTAJIKMBATHCA B

3HAHUA U1 00bSACHEHUS
OKPY>KalOIUX SBJICHUN,

CHUMBOIJIHKY;,

npodeccuoHanbHOM
cdepe;
YMEHUS JEeNaTh BbIBOJIbI
MIPUMEHEHNE OCHOBHBIX M?2 | 3uare: 6Guonornueckyo | [Ipakmuueckas
METO/I0B IMO3HAHUS TEPMUHOJIOTHIO U paboma
(Habiro1eHMsI, HAYYHOTO CHUMBOJIUKY ; Pegepam
AKCIIEPUMEHTA) JUIs
OCHOBHBI€ MTOJIOKEHUS
M3Y4YEHUS Pa3IuIHbIX .
OMOJIOTMYECKUX TEOPHi
CTOpPOH
. (kmerouHas,
€CTECTBEHHOHAY4YHOU
SBOJIFOLIMOHHAS TEOPHUSI
KapTUHBI MUDA, C
Y./lapBuHa); yueHue
KOTOPBIMU BO3HUKAET
B.N.Bepuaackoro o
HE00X0IUMOCTh
ouocdepe; CYIHOCTh
CTaJIKUBaThCs B
o 3akoHOB I".Mennens,
podeccuoHaIbHOM o
3aKOHOMEPHOCTEH
chepe;
M3MEHYUBOCTH;
npeomMemHmbvlx:
c(hOpMHUPOBAHHOCTH 111 | [TonuMaTh poJIb OHOIOTHH| Yemubiti onpoc
MpEeACTaBICHUH O B €CTE€CTBO3HAHUU, €€ Tecmuposanue
LETOCTHON CBSI3b C APYTUMH lIpakmuueckas
COBPEMEHHOMN €CTECTBEHHBIMU HAayKamu, paboma
€CTECTBEHHOHAY4YHOU 3HA4YEHHE B
KapTUHE MHPA, TPUPOJIE YKU3HH COBPEMEHHOTO
KaK €IMHOH IEJIOCTHON oOmiecTBa
CUCTEME, B3aUMOCBSI3H 3HaTh BaXKHEHIINE
YeJ0BeKa, IPUPOAbI U BEILIECTBA U MATEPUAJIBI.
oO1ecTna,
MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax
Bcenennoi;
BJIa/ICHUE 3HAHUSAMU O 112 | chopMUpPOBaHHOCTH Yemmuwit onpoc
HauboJee BaKHBIX MPEJICTABICHHI O Tecmuposanue
OTKPBITUSX U Hay4YHOM METO/Ie IIpakmuueckas
JOCTUKEHUSIX B 00JaCTH TO3HAHWS TPUPOABI U paboma
€CTECTBO3HAHUS, CpencTBaxX U3y4eHUs
MOBJIUSBILNX Ha Meramupa, MaKkpoMupa u
SBOJTIOLINIO MUKPOMHPA; BIIAJICHUE
MIPEACTABIEHUH O npuémMaMu
MpUpPO/JIE, HA pa3BUTHUE €CTECTBEHHOHAYUYHBIX
TEXHUKW U TEXHOJIOTHI; HaOJIOICHU, OTIBITOB
HUCCIIEIOBAHNN U OIICHKH
JIOCTOBEPHOCTH
MOJTYYEHHBIX
PE3yJIbTATOB;
c(hOpMHUPOBAHHOCTH 113 OHONIOTHYECKYIO Ilpakmuueckas Jugppepenyu
YMEHUS IPUMEHSATD TePMHHOOTHIO 1 paboma POBaHHblI
€CTCCTBCHHOHAYYHbIC Tecmuposanue 3auem
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COXPAHEHHUS 3I0POBbS,
obOecrieyeHus
0e30macHOCTH
JKU3HEIEATEIIbHOCTH,
OepeKHOTO OTHOIIICHHS
K MIPUPOJIE,
paIoHaIBLHOTO
MIPUPOIONIONB30BAHUS, &
TaK)K€ BBIITOJHEHHS
POJI TPAMOTHOT'O
noTpeOuTeNs;

BHAThH:

pOJIb OMOJIOTHY B
(bopmMupoBaHUU
HAy4YHOTO
MHUPOBO33PEHUS; BKIA
OHOJIOTMYECKUX TEOPHd
B (hopMUpOBaHHE
COBPEMEHHO
€CTECTBEHHOHAY4YHOU
KapTUHBI MUDA;
€IMHCTBO )KUBOU U
HEXHUBOU MPUPOIBDI,
[POJICTBO JKUBBIX
OpraHHU3MOB;
OTPHIIATEIIEHOE
BIUSHUE aJIKOTOJIS,
HUKOTHHA,
HAPKOTHYECKUX
BEIIECTB HAa pa3BUTHE
3apo/IbIIIa YeIOBEKa,
BIUSTHUE MyTareHOB Ha
OpTraHU3M YeJIOBEKa,
BKOJIOTMYECKUX
(hakTOpOB Ha
OpraHU3MBIL;
B3aMMOCBSI3U
OpraHU3MOB U
OKpY>Karollen Cpebl;
MIPUYUHBI SBOIOIHH,
M3MCHSICMOCTH BUJIOB,
HapYIICHU pa3BUTUS
OpPTaHU3MOB,
HACJIEICTBEHHBIX
BabosIeBaHUN, MyTAaIlHH,
YCTOMYMBOCTH M CMEHBI
DKOCHCTEM;
HE00X0AUMOCTH
COXpaHCHHSI
MHOTO0OPAa3us BUIOB;

c(hOpMHUPOBAHHOCTH
MPEJICTaBICHUMN O
Hay9HOM METOJIE
MO3HAHMS IPUPOJIBI U
CpelICcTBaxX U3y4EHUs
Meramupa, MaKpoMHpa
Y MUKPOMHUPA; BIIaJICHUE
prueMaMu
€CTECTBEHHOHAYYHBIX
HaOJIIOIEHUH, ONBITOB,
HCCIIEIOBAHUM U OIIEHKH
JIOCTOBEPHOCTH

114

peuiaTh 3JICMCHTAPHBIC

OMOJIOTHYECKUE 3a]1a4H;
COCTaBJISTh 3JIEMEHTapHbIC
CXEMBI CKpEIINBaHUS U
CXEMBI IePeHOCa BEIECTB H
SHEPrUM B 3KOCHCTEMaX
(uernm uTanus);

IIpakmuueckas
paboma
Tecmuposanue

Jugppepenyu
POBaHHbIU
3auem
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MOJIYUYCHHBIX

PE3YJIbTATOB;

BJIaJICHUE MOHATUHHBIM | [I5  |[IpUBOAWTH IPUMEPHI: Yemmuwii onpoc
anmapaTrom B3aMMO/ICHCTBUS TCHOB, IIpaxmuueckas
€CTECTBEHHBIX HayK, FeHHBIX U paboma
MTO3BOJISIFOIIUM XPOMOCOMHBIX Jlabopamopnas
[03HAaBaTh MUP, MYTalHi; TOMYJISIUNA Y paboma
y4acTBOBATh B pa3HBIX BUIOB;

JTUCKYCCUSIX TTO HACJIEICTBEHHBIX U

€CTECTBEHHOHAYYHBIM HEHACJICJICTBEHHBIX

BOIIPOCaM, M3MEHEHU, MyTalui,

HCIIOJIb30BATh €CTECTBEHHBIX U

pa3IuYHbIe UCTOYHUKH MCKYCCTBEHHBIX

nHpOpMAUY IS BKOCHUCTEM;

MOATOTOBKH

coOCTBEHHBIX PadOT,

KPUTUYECKH OTHOCUTBCS

K coobmienusm CMU,

COJIep>KalliM Hay4YHYIO

nH(popMaInIo

c(OPMHPOBAHHOCTH 116 | YMeHHe KpUTHUYECKOI Yemuwvui onpoc

COOCTBEHHOM MO3UIIUU
110 OTHOIIICHHIO K
OMOJIOTUIECKOU
nH(popManuu,
MOJTy4aeMO# U3 pa3HbIX
HUCTOYHHKOB.

OILICHKH JIOCTOBEPHOCTH
OMOJIOrHYECKOM
nH(pOpMAIHH,
MOCTYMAIOICH U3 Pa3HbIX
HCTOYHHKOB.

Pegepam
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