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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.10 Buosgorus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOHoW muctmmauasl OVY/[.10 buomorust sBisieTcss YacThiO TMPOTPAMMBEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbII CTAHAAPT CPETHETO MPO(ECCHOHAIBHOTO 00pa30BaHUs 110
cnenmansroctH 54.02.01 TU3AWH (IO OTPACJISAM) nusaiimep (npuxas MunoGpHAyKH
Poccuu ot 05.05.2022 1. Ne 308)"

[Iporpamma yueOHOMI aucruIuinHbl bronorus pazpaboraHa B cOOTBETCTBHH ¢ MeToquuecKuMu
PEKOMEHJAMSIMH IO pealn3allii CPEJHero odmiero oOpa3oBaHHs B Ipenesiax OCBOCHHS
00pa3oBaTeNbHON MPOTPaMMBI CpeTHEro MPO(heCcCHOHAIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO
obmiero obpazoBanus (yrB. MunuctepcrBom npocsemnienns PO 14 anpens 2021 )

IIporpamma y4eOHOM TUCHUILUIMHBI pa3paboTaHa Ha OCHOBE:

«[IpumepHOil TIporpamMMmbl  00IIE00pa30BaTENBPHON  Y4€OHOH JHUCIUIUIMHBI  «XUMHS,
pexomeHnoBaHHOW ~ DemepambHBIM  TOCYIApPCTBEHHBIM ~ aBTOHOMHBIM  YUPEXJICHHEM
«®DemepallbHBII MHCTUTYT pa3BuTus oOpasoBanusy (OPIAY «DPUPO») mns peanusanuu
OCHOBHOU TpodeccuonanbHol o0pazoBarenbHOi nporpammsel CI1O Ha 6a3e ocHOBHOTO 001IETO
o0pa3oBaHus ¢ MONy4YeHHeM cpenHero odmero odpasosanus (I[Iporokon Ne3 ot 21 wromst 2015
I, perucTpalyoHHbI HoMep peueHzuu 385 or 23 wmrona 2015 . ®TAY «DUPO») mno
CIIEIHATBHOCTSIM CPEIHETO MPOPECCHOHAIBHOTO 00pa30BaHHUS.

«[IpumepHO mporpamMmsl  00mEe00Opa3oBaTeNbHOW Y4eOHOHW JUCHUIUTHHBI  «bHonornsy,
pexomennoBaHHOW ~ DenepasbHBIM  TOCYIApPCTBEHHBIM ~ aBTOHOMHBIM  YUPEXKJICHHEM
«®DenepanbHblii MHCTHTYT pa3BuTUs oOpasoBaHus» (DPIAY «DOUPOy») mns peanmmsanuu
OCHOBHOU podeccnonanbHon o0pazoBarenbHOi nporpammsel CI1O Ha 6a3e 0CHOBHOTO 00IIET0
o0pa3oBaHus ¢ MONMy4YeHHEM cpenHero obmiero oopasosanust ([Iporokon Ne3 ot 21 wuromst 2015
., perucrpaluoHHbIl HoMmep peueHzun 372 or 23 wmrons 2015 . ®IAY «DUPO») mno
CTIEIHNATBHOCTSIM CPEIHETO MPOECCHOHAIBHOTO 00pa30BaHHUS.

«[IpumepHO# mporpamMmel 00mIe00pa3oBaTeNbHON yueOHOM auciuIumHbl «EcTecTBO3HAHMEY,
pexkomennoBanHoW — DemepanbHBIM  TOCYIApPCTBEHHBIM ~ aBTOHOMHBIM  YUPEXKJICHUEM
«®DenepanbHBId MHCTUTYT pasBuTHs oOpasoBaHmsy (DPIAY «DPUPOy») mnsa peanmsanuu
OCHOBHOM TIpodeccnoHanbHON o0pasoBarenbHOi nporpammel CI1O Ha 6a3e ocHOBHOTO 001IETO
o0pa3oBaHHUs C MOMy4YeHHEM cpenHero obmero odpasoBanus (IIporoxom Ne3 or 21 wmrons 2015
I, perucTpanuoHHbli HoMep peueHsuu 374 ot 23 urona 2015 . ®TAY «DUPO») mno
CHEIHMATbHOCTSIM CPEIHETO MPO(ECCHOHAIBHOTO 00pa30BaHHUsL.

1.2. MecTo y4eOHOH AUCHMILIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHELHAJINCTOB
CpeHero 3BeHa.
Vuebnas nucnummaa OY/].10 buonorus Bxoaut B mukin OOmeo0pa3oBaTebHOM MOATOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

Conepsxanne nporpaMMsl «buosorusy HanpaBiIeHO Ha TOCTH)KEHUE CIEIYIOINX IIeNIe:

* OCBOGHHE 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAay4YHOM KapTHHE MHUpa M METoJax
€CTeCTBEHHBIX HAayK, 3HAaKOMCTBO C HauOojee BaXHBIMH HACSIMH U JOCTH)KEHUSIMHU
€CTEeCTBO3HAHUS, OKAa3aBIIUMH OIPEACIAIONICe BIMSIHUE HA PA3BUTHE TEXHUKU U TEXHOJIOT UM,

* OBIQJCHUE YMEHUSMH TIPHUMEHATH IIONyYeHHbIC 3HAHUSA I OOBSICHEHUS SBICHHIA
OKPY’KAoOIIero MUpa, BOCHPUATHS MH(POPMALUU €CTECTBEHHO-HAYYHOTO M MPO(eCCHOHATBHO
3HaUUMOTO COJCPXKAHWS;, pa3BUTHE WHTEIUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOI'O MBIIICHUS B XOJI€ NPOBEACHUS MPOCTEUIINX UCCICJOBAHUH, aHAJIN3a SIBIICHUH,



BOCHPUSITHS U UHTEPIPETALMU €CTECTBEHHO-HAYYHON HH(OpMAaIIK;

* BOCIIUTaHHE YOCKICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHHON IPUPOIBI M UCTIOIb30BaAHUS
JIOCTH)KEHUM €CTECTBEHHBIX HAYK JJIs Pa3BUTHUS LIMBUIIM3ALIUY U NTOBBIILIEHUS KaYeCTBA KU3HH;
* TPUMEHEHHE ECTECTBCHHO-HAY4YHBIX 3HAHMM B NPOPECCHOHANBHOM JESITEIbHOCTH U
MOBCETHEBHON JKM3HH Ui OOecreueHHss Oe30MacHOCTH YKH3HENESTeNbHOCTH; T'PaMOTHOTO
HCIIOB30BAaHHS COBPEMEHHBIX TEXHOJIOTUI; OXPaHBI 37J0POBbS, OKPYKAFOIIIEH CpPEJIbI.
OcBoenne conepkanusi ydeOHOM uCHHMIUTUHBI «buomorms» obecrnednBaeT TOCTHIKEHUE
CTYyIEHTaMH CIEAYIOLUIUX PEe3yabTaTOB:

** INYHOCTHBIX:

—— YCTOMYMBBIN MHTEPEC K UCTOPUHU M JOCTIIKCHHUSM B 00JACTH €CTECTBEHHBIX HAyK, YyBCTBO
TOPJOCTH 32 POCCUNCKUE €CTECTBEHHBIC HAYKH,

—— TOTOBHOCTH K IPOJOIDKEHHIO 00pa30BaHMs, ITOBBIMICHHIO KBATU(UKAUU B W30paHHOU
poeCCHOHAIBHOM JESITETbHOCTH C HCIIONB30BAaHMNEM 3HAHWN B 00JIACTH €CTECTBEHHBIX HAYK;
— 00BEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMH B O0OJIACTH €CTECTBEHHBIX HAYK

JUIS YeJIOBeKa M OOIIecTBa, YMEHHE HCHOIB30BaTh TEXHOIOTMYECKUE TOCTIDKEHHS B 00IacTh
¢u3uKN, XUMUH, OMONOTHH JUIS TOBBIINICHUS COOCTBEHHOTO HHTEIUIEKTYAJIbHOTO Pa3BUTHS B
BBIOpAaHHOM NpodecCHOHaIbHON eI TENIbHOCTH;

—— YMEHHE MTPOAHAIN3HPOBATh TEXHOTCHHBIE TTOCIEACTBHS JUTSI OKPY)KAFOIIEH cpeibl, ObITOBON
1 IIPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKA;

—— TOTOBHOCTBH CaMOCTOSITEIIBHO JOOBIBaTh HOBBIC /ISl Ce0si €CTECTBEHHO-HAYYHBIC 3HAHUS C
HCTIONB30BaHUEM JUISl 3TOTO JOCTYIMHBIX HCTOYHUKOB HH(OpManu;

—— YMEHHE YIPaBIsATh CBOEW IT03HABATEIBHOW JESATEIBHOCTHIO, IMPOBOJUTH CAaMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEIIIEKTYaJIbHOTO Pa3BUTHUS;

—— YMEHUE BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIECHNUS B KOMaH/€ 10 PEIICHUIO O0IINX
3a7ad B 00JIAaCTH €CTECTBO3HAHMUS,

s METaNpPEAMETHBIX:

—— OBJIaJICHHE YMEHUSIMHU U HABBIKAMH PA3IHMYHBIX BHJIOB MO3HABATEILHON JEATEIILHOCTH JJIs
U3y4YeHHs] pa3HBbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOIO MUPA;

—— NPUMEHEHHE OCHOBHBIX METO/IOB IMO3HAHMS (HAOIOAEHWS, HAYYHOTO SKCIIEPUMEHTA) IS
U3y4EHHUs PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa, ¢ KOTOPHIMU BO3HHKAET
HEOOXOAMMOCTH CTAIKHBATHCS B IPOPECCHOHANBHON cepe;

—— yMEHHUE ONPECISATh IeNH U 3a/1a4H IeATEIFHOCTH, BBIOMPATh CPEJICTBA ISl UX JOCTHIKECHUS
Ha TPaKTHKE;

—— YMEHHE HCIOJIb30BaTh pa3INYHbIe HCTOYHHKU JUIsI IOJY4YEHHUs €CTECTBEHHO-HAay4HOM
HH(OPMAIIUHU U OIICHUBATH €€ JOCTOBEPHOCTD UIS JOCTIIKEHHSI IIOCTABICHHBIX LENIeH U 3a/1a4.

B pesysabrare ocBoeHH YU4eOHOM AUCHMILUIMHBI CTYIEHT J0/I2KeH 3HATH:

O LEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa, MNPHUPOAE KaK €IUHOU
[[EJIOCTHOM CHCTEME, B3aMMOCBSI3M 4YEJIOBEKa, MPHUPOJBI U OOIIEecTBa, IMPOCTPAHCTBEHHO-
BPEMEHHBIX MacmTabax BeeneHHOM;

0 HamOoJlee BaXKHBIX OTKPBITHSAX W JTOCTIOKEHUSAX B 00aCTH €CTECTBO3HAHMS, MOBIHSBIINX HA
SBOJIFOLIMIO MIPECTABICHNN O IPUPOJIE, Ha PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

0 HaydHOM METO/e TMO3HAHWS TMPHPOJBl M CPEJACTBAX H3YYCHHs] MeramMupa, MaKpoMHpa |
MUKPOMHUPA;

B pe3yibTaTte 0cBOeHHs Y4eOHON AMCHUILUINHBI CTYIEHT J0JKEH YMETh:

MPUMEHITh ©CTECTBEHHO-HAy4YHBbIC 3HAHUS Ui OOBSCHEHHS OKPYXKAIOMIUX  SBICHUM,
COXpaHCHUs 30pOBBs, oOecredeHus O0e30MaCHOCTH IKHU3HEHACSITEIbHOCTH, OEpeKHOTO
OTHOILICHUSI K TPUPOJC, PAIMOHAIBLHOTO MPHUPOOINONB30BAHUS, & TAKXKE BBHIMOTHEHHS POJIH
TPaMOTHOTO TOTPEOHTEIS;

MMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAyYHOTO 3HAHMS U1 KaXKIOTO 4YelIOBeKa He3aBUCHUMO OT
ero mpoeCCUOHAILHON JEATEeIbHOCTH, Pa3anu4arh (PaKThl U OIEHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIBI, BHJIETh WX CBSI3b C KPHUTEPUSIMU OLICHOK U CBSI3b KPUTEPHEB C OMPEICICHHOMN



CHUCTEMOH LIEHHOCTEN

B pe3yabTrare ocBOeHHs Y4eOHONH IMCHUILIMHBI CTYICHT J0/KEH HMeTh HABBIKH M (MJIN)
OIIBIT /IeSATEIbHOCTH:

BJIaJICHHE TPUEMaMH €CTECTBCHHO-HAYYHBIX HAONIOICHUH, OMBITOB, MCCICIOBAHUN U OLECHKH
JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3Y/IbTaTOB;

BJIaJICHUE TOHSATUIHBIM allapaToM eCTECTBEHHBIX HayK, IMO3BOJISIIOIIMM IIO3HaBaTb MUD,
y4acTBOBaTb B JUCKYCCHUSIX IO €CTECTBEHHO-HAay4dHBIM BOIIPOCAM, HCIIONb30BaTh pa3Id4HbIE
HCTOYHUKN HH(pOPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX PalbOT, KPUTUYECKH OTHOCHTBHCS K
coobmenusm CMU, cogepxamum HayqHYO HHPOPMALHIO;

1.4. PexomeHyeMoe KOJIHYECTBO YACOB HA OCBOCHHE MPOrPaMMbl Y4eOHO# THUCIUTLINHBI:

O6beM mporpaMMBbl 72 9acoB, B TOM YHCIIE:
ayJMTOPHON y4eOHOM Harpy3ku oOydatromierocs: 60 yacos;
CaMOCTOsTeNIbHOM paboThl oOygaromerocs 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEBHOW JUCIHUIINHBI
2.1. O6beM yueOHOI AMCUMIIMHBI U BH/IbI y4eOHOI padoThl

Tabnuya 1. Buowst yuebnou pabomel no nepuooam oceoernusi OOIT CIIO ons popmol 06yuenus -
OUHAS.

Bun yue6Hoii paboTni Beero, Cevectp(-b1)
aK. 4.
2
KonrtaxTnas (aynuropnasi) padora (Bcero) 60 60
B TOM YHCIIE! - - - - - - -
JIEKIHAH (€CITH TPEIyCMOTPEHO) 24 24
B TOM 4HCIIE B pOpMe PAKTUIECKOU TTOATOTOBKHU
(ecu mpeayCMOTPEHO) B B
naboparopHble 3aHATHA (€CIIH NPELYCMOTPEHO) - -
B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI
(ecyu IpeLyCMOTPEHO) ) )
MPaKTHYECKUE 3aHATH (€CIIN MPELyCMOTPEHO) 36 36
B TOM YHCIIE B pOpME MPAKTUIESCKOU TIOATOTOBKHI
(ecu mpexyCMOTPEHO) B )
CamocTtosnTeabHasi paboTa o0y4aromerocsi (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe IpaKTHUECKO TOATOTOBKH
(ecmm mpexyCcMOTPEHO) ) )
YacoB Ha KOHTPOJIb: = =
[TpomexyTouHnast arrectanus B popme: (3auet/qud3zayer/ i 320
9K3aMeEH )
OO61mas TPYI0EeMKOCTh qac 72 2

2.2. TemaTtuueckuil IJIaH U cofep:kanue ydeoHom mucuumiannsl OY/1.10 buosorus

Tabnuya 2. Cooepoicanue oucyuniunvl/MIK no eudam yueonot pabomoi

HAUMEHOBAHUWE PA3EJIA JUCHUATIJIAHBI Bux yuedHoii

patoTLI* Kon-Bo yacos

Conep:xkanue pazaesa (TeMbl)




Pazgen 1. Kierka — cTpyKTYpHO-(pYHKIHOHAIbHAS e JHHHLIA 18
JKUBOTO
Buonorus kak Hayka. O0Iast XapaKTepUCTHKA )KU3HU Jlex | 1

CoBpeMeHHbIE 0Tpaciii OMOIOrnYeckux 3HaHui. CBA3b OMONIOTHH C JPYTUMH HayKaMU: OMOXUMUS,
ornodmusnka, Ononuka, renoreorpadus u ap. Poias n mecto Ononorun B popMHUpOBaHUN COBPEMEHHOM
HAyYHOH KapTHHBI MUpa. YPOBHH OpraHU3aliH )HBOI MaTepun. OO0Ias XapakTepuCcTHKa )KU3HH,
CBOMCTBA JKMBBIX CUCTEM. XMMHYECKUHU COCTAB KIIETOK.

CrpykTypHO-(QYHKIIMOHAIbHAS OPTaHM3aHs KIETOK | Jlek | 1

Knerounas treopus (T. [lIBann, M. lineiinen, P. Bupxos). OcHOBHBIE TTOJI0KEHN COBPEMEHHON
KJIETOYHOM TeopHH. THIBI KIIETOYHOM OpraHU3aliu: NIPOKApUOTHIECKUI U D YKApUOTHYECKHIA.
OnHOKIETOYHBIE B MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHne MpoKkapuoTHIeckor kieTku. CTpoeHne
3yKapHOTHYECKOU KieTKH. HekiteTtounbie GpopMbl )kU3HHU (BUPYCHI, GakTepruodar).

[Mpakrudeckoe 3ausaTue [IpnobpeTeHre OMBITA TPUMEHEHHS TEXHHKH

II 2
MHKPOCKOIIMPOBAHH TPH BHITOJIHEHUH JTA00PATOPHBIX padoT P

JlaboparopHas «CTpoeHue KIeTKH (PaCTCHHUS, )KUBOTHBIE, TPHUOBI) U KJICTOYHBIC BKIIOUEHH (KpaxMmal,
KapOTHHOHUIBI, XJIOPOTIIIACTHI, XPOMOIIIACTHI )»

IMoaroroBka MEKpOIpENnapaToB, HAONIOACHHUE C TOMOIIBI0 MUKPOCKOIIA, BEISIBIICHUE PA3THIUNA MEXKLY
n3ydaeMbIMHA 00BeKTaMu, (POPMYITUPOBAHIE BEIBOAOB.

IIpakTHUecKkue 3aHATHS | IIp | 2

Bupycurle u OakTepuanpabie 3a00meBanus. OOIe MPUHIUIBI HCIIOIb30BaHM JIEKAPCTBCHHBIX
BemecTB. OcoOeHHOCTH MPUMEHEHUsI aHTHONOTHKOB. [IpencraBienne yCTHBIX cOOOHICHUH ¢
Mpe3eHTaluel, MOATOTOBIEHHBIX 110 IEPEYHIO UCTOYHUKOB, PEKOMEHJOBAHHBIX MPENOAABATEIEM.

CrpykTypHO-(QYHKIHMOHAIBHBIE (PaKTOPEI HACIEICTBEHHOCTH | Jlex | 2

Xpomocomuas teopus T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN Ha0Op KIETOK, TOMOIOTHYHBIE
¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOWHEIN U AUTUTONAHBIH Habop. Hykinennossie kucnorsr: JTHK,
PHK naxoxaeHne B KJIeTKe, UX cTpoeHue U QyHKIUH. MaTpHuyHBIE IPOLIECCH B KIIETKE: PETUTMKAIA,
OomocuHTE3 OerKka, permapanus. | eHeTHIeCKHiA KO ¥ €TO CBOMCTBA.

IIpakTHYeCKHE 3aHATHS | IIp | 2

Peurenue 3a7a4 Ha onpe/iesIEHHE MOCIIEI0BATEIbHOCTA HYKICOTH/I0OB, aMUHOKHUCIIOT B HOPME U B CiIy4ae
W3MCHCHHUS TOCcIeoBaTenbHOCTH HyKieotuoB JJHK.

OOMeH BemEeCTB ¥ IPEBPALCHAE YIHEPTHH B KIIETKE | IIp | 2

[NonsATHEe MeTabOMN3M. ACCUMIIIALMS U IUCCHMUIIALINA — JIBE CTOPOHBI MeTabomu3ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(QHBIN U reTepoTpodHBIH, a3po0HBIi 1 aHadpoOHbIH. [InacTHueckuii 0OMeH.
®orocuHTE3. XEMOCHHTES.

Kusnensslid nuka knetkd. Mutos. Meiios | IIp ‘ 2

Knerounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuy U NPOUCXOASIIKE Tpouecchl. buomornueckoe
3HaueHue MuTo3a. Meito3 u ero craguu. [loBenenue xpomocoMm B Meitose. Kpoccunrosep.
Buonornueckuii cMBICIT MeHO3a.

KontponsHas pabora MonekyisipHbIil YPOBEHb OPTaHU3AIUN KHBOTO Ip 2
CamocrositenpHas paboTa CTyJeHTa CP 2
Pa3gen 2. Crpoenune u pyHKIMH OpraHu3Ma 14

Crpoenue opranmusma Jlex | 2

MHOTOKIEeTOIHBIE OpraHuv3Mbl. BzamMocBsi3b OpraHoB U CUCTCMBI OPTaHOB B MHOT'OKJICTOYHOM
OopraHusme. Tomeocras Oopranuvsma 1 €ro oAgACpKaHue B IMPOIECCE KUZHCACATCIBHOCTH.

@DopMBbl pa3MHOXKEHUsI OPraHU3MOB | Jlex | 2

DopMBI pa3MHOXKEHUS OPraHU3MOB. becrmonoe i monoBoe pasMHoxkeHue. Buapr 6ecmonoro
pasmuoxenus. [lonoBoe pasMHOXKkeHHE. 'ameTorenes y :uBOTHbIX. CIIEpMaTOreHe3 U OOrEeHES.
CrpoeHue monoBhIX KIeTOK. OIIOZ0TBOPEHUE.

OHnTOTEHe3 pacTeHMil, )KUBOTHBIX ¥ YElIOBEKa | Ilp | 2

WupuBuayansHOE pa3BUTHE OPTaHU3MOB. DMOpHoOreHes U ero craauu. [loctaMOprnoHaIbHEIH TepHo.
Crazuy nocTa3MOpPHOHAIBHOTO Pa3BUTHS y XKHBOTHEIX M YeloBeKa. IIpsmMoe u HenpsiMoe pa3BUTHE.
buonornueckoe craperne u cMeptb. OHTOTeHE3 paCTEHUH.

3aKOHOMEPHOCTH HACJIEIOBAHUS | Ilp ‘ 1

OCHOBHBIC TOHATHS TCHETHKHU. 3aKOHOMEPHOCTH 00pa3oBaHust raMeT. 3akoHbl I. Menaens
(MOHOTHOpPHUIHOE U IMOJMTHOPUAHOE CKpelKBaHue). BzaumoznelicTBie reHOB.




ITpakTuyeckoe 3aHATHE | IIp | 1

Perenne 3aa4 Ha ONPCACIICHUC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHLIX ITPU3HAKOB ITPHU MOHO-,
-, HO.TH/II‘I/IGPI/IL[HOM 1 aHAJTUBHUPYIOUIEM CKPCIMUBAHWHA, COCTABIICHUC ITCHOTHITUNYCCKUX CXEM
CKpCIIMBaHWI.

CuemuieHHOE HaclleIOBAaHUE IPU3HAKOB | IIp | 1

3akonsl T. Moprana. CuerieHHOe Hacle0BAaHUE TCHOB, HApYIICHHE cleIUIeHusA. HacnmenoBaame
TIPU3HAKOB, CIETUICHHBIX C ITOJIOM.

ITpakTHYECKOE 3aHATHE | IIp | 1

Pemrenne 3aa4 Ha ONPCACIICHUC BEPOATHOCTHU BOSHUKHOBCHU HACICACTBCHHEBIX IMPU3HAKOB ITPHU
CLCIIJICHHOM HACJICAOBaHHUH, COCTABJIICHUC I'CHOTUITHYCCKHUX CXEM CKPCIIUBAHUA.

3aKOHOMEPHOCTH N3MEHYMBOCTH | Ilp | |

W3MeHIUBOCTh MPU3HAKOB. BU/TBI N3MEHUYMBOCTH: HACICICTBEHHAA U HEHACIICICTBEHHAA. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacleAcTBeHHOU m3MeHunBocTd (H.W. BaBunos). MyTranuoHHas Teopust
HW3MEHYMBOCTH. Buabpl MyTanuii U npu4rHbL UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacinenctBenHble
3a0oseBaHus YeI0BeKa. [ eHHBIC 1 XPOMOCOMHEBIE 00JIe3HH uenoBeka. bosie3Hu ¢ HacaeICTBeHHON
MPEAPACTIONOKEHHOCTEIO. 3HAYCHIE METUIIMHCKON TEHETUKH B MIPEAOTBPAIICHIH | JICUCHUN
TCHETHYCCKUX 3a00IeBaHUH YeIIOBEKA.

ITpakTudeckoe 3aHATHE | IIp | 1

Pemenue 3a/1a4 Ha OMIPEACIICHUC TUTIa MyTal[uH MpU nepeaadc HaCJICACTBCHHBIX IPU3HAKOB,
COCTAaBJICHUC ICHOTHITMYCCKUX CXCM CKPCIUBAHHA.

KonTponsnas pabora CtpoeHne u GyHKIHU OpraHu3Ma IIp | 2
Pa3nen 3. Teopusi 3BosTonmun 5
Hcropus 5BOMOLMOHHOrO yueHns. MukposBoimonus Jlex | 1

[Nepseie 3Bomonmonnbie kornenuun (K.b. Jlamapk, XK.JI. Broddon). Dpomonunonnas teopus Y.
JapBuna. CHHTETHYECKAs TEOPHS IBOJIIOLHH U €€ OCHOBHBIE MOJI0)KCHHSL.

MuxkposBomorys. [lonynsanus Kak sJieMeHTapHas eAMHUIA SBOMoNNN. [eHeTHUeCKe OCHOBBI
9BOJIONUH. DIeMeHTapHbIe (PaKTOPBI 3BOIIOIHH. EcTecTBEeHHBIH 0TOOP — HANIPaBIIAIOLIMH (HakTop
sBostoLIMH. BugooOpa3zoBaHue Kak pe3yiabTaT MUKPOIBOIIOLIHH.

MakposBomonus. BosHUKHOBEHNE U pa3BUTHE )XKU3HU Ha 3eMIe | Jlex | 1

MaxposBomonus. Popmsl # 0OCHOBHBIE HanpaBieHus MakpodBomonuu (A.H. CeseprioB). ITytn
JOCTIDKEHHSI Oronormaeckoro nporpecca. CoxpaneHue onopasHoobdpasus Ha 3emie.

I'mmoTessl 1 Teopny BOSHUKHOBEHHUSA XKU3HU Ha 3emie. [loABiaeHne nepBhIX KIETOK M X DBOIIOLHA.
[IpokapmoTs! 1 2ykapuoTsl. [IponcxokaeHrne MHOTOKIETOYHBIX OPTaHN3MOB. BOSHUKHOBEHHE OCHOBHBIX
LaPCTB DYKAPHOT.

IIpoucxoxaeHue yenoBeKka — aHTPOIOTEeHES | Jlex | 1

AmnTpomnonorus — Hayka o genoBeke. CucremMarndecKkoe MoloKeHue geaoBeka. CXOACTBO M OTITHYINS
9estoBeKa ¢ )KUBOTHBIMHU. OCHOBHBIE CTaWH aHTPONIOTEHE3a. DBONIFOLINS COBPEMEHHOTO YEIOBEKa.
UenoBedeckue packl 1 UX €AWHCTBO. Bpemst 1 myTH pacceneHns 4eI0BeKa 1o IIaHeTe.
[MpucnocobiieHHOCTH Yen0BeKa K Pa3sHbIM YCIOBUAM CPEIBI.

CamocrositenpHas paboTa CTyJeHTa CP | 2
Pazpnen 4. Ixo10rus 17
Dxonorudeckue (PakTOpsl M CPEAbl KUZHA Jlex | 1

Cpensl 00HTaHUS OPraHU3MOB: BOJHAS, HA3¢MHO-BO3/IyIIIHAs, [IOYBCHHAs, BHYTPHOPTaHU3MCHHAsI.
DuU3NKO-XUMUYIECKIE 0COOEHHOCTH Cpefi 00uTaHus OpraHu3MoB. [IpucmocoOiieHus OpraHu3MoB K
JKU3HH B pa3HBIX cpenax. [lonsTue sxonoruueckoro ¢pakropa. Kimaccupukanus 3KoI0rHaecKux
¢axTopog. [IpaBuino muaumyma FO. JIubuxa. 3akon TonepantHoctH B. Illendopaa.

[omysmsnus, cooOIecTBa, YKOCHCTEMBI | Jlex | 1

DKoJorHYecKas XapaKTepUCTHKA BUIA U TOMYIALMU. DKOIIOTHYECKas HAIIA BU/IA. DKOJIOTHIECKHE
xapakrepucTtuku nomyssinuy. CooOlecTa 1 9kocucTeMbl. broneHnos u ero crpykrypa. CBsi3u MeXIy
opraHu3MamMu B 6nonenose. CTpyKTypHBIE KOMITOHEHTHI 9KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTEI,
penynenTsl. KpyroBopor BelecTB u MOTOK YHEPTHH B dKocHucTeMe. Tpodudeckue ypoBHH.

[IpakTudeckoe 3aHATHE | IIp | 1

Tpodpuueckue nenu u cetu. OCHOBHBIE TIOKa3aTEH YKOCHCTeMbl. briomacca 1 mpogyKius.
DKoIornyeckre NupaMuIbl Yucesl, OMoMacchl U 3Hepruu. [IpaBuiio mupaMuibl SHEPTUH.
Pemenune npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3alaHUH 10 IEPEHOCY BELIECTBA U DHEPTHU B
9KOCHCTEMAX C COCTABICHHE TPO(PHUIESCKHX LIeNei U MUpaMu] OMOMAacChl U SHEPTUH.




buocgepa - mmobanpHAsA YKOIOTHIECKas CHCTEMA | Jlex | 2

Buocdepa — xuBas obonouka 3emin. Passutue npencrapienuii o duocdepe B Tpynax B.1.
Bepnazckoro. O6mactu 6uocdepbl U ee KOMITOHEHTHI. JKrBoe BemiecTBo Onocdeps! u ero GyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHMA 0uocheprl. OcoOeHHOCTH OUoCheps! KaK II00aaIbHONH SKOCHCTEMBL.
Junamiraeckoe paBHOBecue B 6nocdepe. KpyroBopoTsl BenmiecTB 1 OMOTEOXMMIYECKUE ITHKITHIL.
ImobanbHBIE 3KONOTHUECKHE TPOOIEMBI COBPEMECHHOCTH.

Binsitaue anTponoreHHbIX GakTopoB Ha Orochepy | Jlek | 2

AHTpOIIOTeHHBIE BO3ICHCTBU Ha Onocdepy. 3arps3HeHHs Kak BH aHTPOIIOTEHHOTO BO3ACHCTBHSL.
AHTpomoreHHbIE BO3/IeiicTBH Ha atMocdepy. BosmeiicTBus Ha ruapocdepy. BosneiicTsus na
muTochepy. AHTPOIOTeHHEBIC BO3ICHCTBUS Ha OMOTHYECKHE cO00IIecTBa. YITyOlIeHHO H3y4aloTCs
OTXOJbI, CBSI3aHHBIE C OTIPEIENICHHO npodeccueil/crennaibHOCThIO.

IIpaxTiyeckoe 3ausaTHEe «OTXO0bI IPOU3BOICTBAY | Jlex | 2

[pakTuaeckoe 3ausaTre «OTX0abI Mpon3BoAcTBay. Ha ocHOBe dhenepanbHOro Kiaccu(pUKaOHHOTO
KaTaJiora OTXOJ0B OIPEIEIATh KJIacC OMIACHOCTH OTXOJIOB; arperaTHoe COCTOSHUE U PU3NIecKyro hopmy
OTXOI0B, 06pa3y101111/1x0ﬂ Ha pa60qu MCCTC / Ha STanax npous3BOACTBaA, CBA3AHHBIC C OHpe}lCJICHHOﬁ
npodeccueit/crenuanbHOCTHIO.

BrustHue conuanbHO-9KONIOTHIECKUX (PaKkTOPOB HA 3M0POBHE
9eIIOBEKA

JIex 2

310poBbe U €To cocTapistomue. GaKkTopsl, MONOKUTEIBHO W OTPUIIATETHHO BIMSIOIINE HA OPTaHU3M
genoseka. [IpobiieMa TeXHOTeHHBIX BO3ACHCTBUI Ha 30POBbE UelloBeKa (IICKTPOMAarHUTHBIC MOJIA,
OBITOBAsE XUMHUSI, H30BITOYHBIC IIYMBI, PAHALUs U T.I1.). AanTamys opraiu3Ma 4ejoBeka K (pakropam
okpyxaronieit cpeasl. [IpuHIMIEL hOpMUPOBaHHS 310pOBhecOeperaromiero nopeaeHus. Ousnueckas
aKTUBHOCTb U 30POBbE. BHOXUMHUECKHE aCTIEKThI PAllHOHAIBLHOTO MUTAHU.

ITpakTHYECKOE 3aHATHE | IIp | 2

JlaGoparopnas paboTta Ha BEIOOD:

1. JIabopatopHas pabora « YMCTBEHHas pabOTOCIIOCOOHOCTHY

OgnazieHre METOaMH ONPEACIICHUS MoKa3arelieil yMCTBEHHOW PaboTOCIIOCOOHOCTH, OOBsICHEHHUE
MTOJTyYEHHBIX PE3yIBTaTOB M (JOPMYIHPOBAHUE BEIBOIOB (THCHMEHHO) C HCIIONB30BAHUEM HAYYHBIX
MOHATUN, TEOPUI U 3aKOHOB

2. JlaGoparopnas padora «BriusHue abnoTndeckux (pakTopoB Ha UeroBeKa (HU3KHE U BBICOKHE
TEMIIEPaTypPhI)»

W3yyeHne MexaHH3MOB aJallTallii OpraHu3Ma 4ej0BeKa K HU3KUM M BEICOKHM TeMIIEpaTypam 1
00BsICHEHNE TIOIYUCHHBIX PE3YNIBTATOB B (POPMYIHPOBAHHUE BEIBOAOB (IIMCHMEHHO) C HUCIIOIB30BaHUEM
Hay4YHBIX NOHATUMN, TEOPHIl U 3aKOHOB

B kadecTBe TPUITEPOB CHIDKAIOIIUX PAOOTOCIIOCOOHOCTH UCIIOIB30BATh YCIIOBHS OCYILIECTBICHHUS
npoheccHOHATBHO NeATETbHOCTH: IIIyM, TEMIIEpaTypa, (pusnueckas Harpy3ka u T.0.

KonTponsnast pabota TeopeTnueckne aclieKThl SKOJIOTHH IIp 2

CamocTosiTenbHas paboTa CTyIeHTa CP 2

Pasnen 5. buonorus B :xu3Hn IIpodeccnonanbHo- 10
OPHEHTHPOBAHHOE CO/IePKAHME

BHoTEXHOIOrHH B )KU3HU KaKI0T0 Jlex | 1

BuoTexHo0THA KaK HayKa M MPOU3BOACTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OHOTEXHOIOTHH.
Mertonp! 6unotexHonoruu. OObEKThl OHOTEXHOIOTHH. DTHKA OMOTEXHOJIOIMYECKUX U TCHETHICCKUX
sKcIIepuMeHTOB. [IpaBuiia morcka 1 aHam3a OMOIKOIOTHIECKONH HH(POPMAIIHK 13 Pa3IHYHBIX
HCTOYHUKOB (Hay4dHast M y4eOHO-HayqHAas JTUTEpaTypa, CPEACTBA MaccoBOi nHpopmanuu, cetb Mateprer

U JIpyTHe).

IIpakTHaeckoe 3aHATHE | IIp | 1

Keiicel Ha aHanM3 HH(GOPMALUH O HAYYHBIX TOCTHIKEHISIX B 00NIACTH TEHETHYECKUX TEXHOIOTHH,
KJICTOYHOM WHXCHEPUH, MUIIEBLIX OMOTEXHOJIOTHIL. 3aInTa Kelica: mpeIcTaBIeHHE Pe3yabTaToB
pemeHus KeHCcoB (BBICTYTIICHUE C IPE3CHTALIUCH).

bHOTEXHOIOrMH B IPOMBIILICHHOCTH | IIp | 1

Pa3BuTHE IpOMBIIIIIEHHONW OHOTEXHOIOTHI U € MPUMEHEHNE B )KU3HH YelIOBEKa, IOUCK U aHAIN3
nHGOPMAIUH U3 PA3IHYHBIX HCTOYHUKOB (HaydHas U y4eOHO-Hay4YHAs JIUTEPaTypa, CPeIcTBa MacCOBOM
nHpopmaiuu, cetb HTEpHET U IpyTHE)

Ketice! Ha aHanu3 HHGOPMALUHU O Pa3sBUTHH MPOMBIIUICHHOH OHOTEXHOIOTHH (110 Tpynam).




ITpakTuyeckoe 3aHATHE | IIp | 1

3ammura ketica: [Ipencrapnenue pe3ynbTaTOB PENICHHS KEHCOB (BBICTYIUICHIE C TIPE3CHTAIIHEH ).
ConuanpHO-3TUYECKUE aCHEKTHl OMOTEXHOIOTHI IIp | 1
DTHYECKHE acTIeKThl Pa3BUTHsI OHOTEXHOJIOTHI 1 IPUMECHEHHE HX B )KU3HHU YEIIOBEKA, TOUCK U aHAIIN3
HHGOPMAIIH U3 PA3INYHBIX HCTOYHUKOB (HayYHAs U yIeOHO-HAyIHAs JIUTEPaTypa, CPeICcTBa MACCOBOM
nHpopmary, cets IHTEpHET U IpyTHE)

Keticer Ha ananms uHpOpManuK 00 STHYECKUX ACTIEKTaX Pa3BUTH OHOTEXHOJIOTHI (IT0 TPyTIIaMm).

[IpakTHYeCKOE 3aHATHE | IIp | 1
3amura keiica: [lpeacrasienne pesynbTaToB pelleH s KeHCOB (BBICTYIIICHUE C IPE3eHTalHen).
brOTEXHOIOTHH ¥ TEXHUYECKHE CUCTEMBI | Jlex | 2

Pa3BuTHE OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUYECKUX CHCTEM (OMOMHXEHEpHUs, OMOMH(OPMATHKa,
OVMOHMKA) M UX IPUMEHEHHE B )KM3HH YeJIOBEKa, IOMCK U aHaJIn3 HHGOPMALIUU H3 Pa3ITHIHBIX
HCTOYHHKOB (Hay4dHasi ¥ y4eOHO-HayqHas TUTEepaTypa, CpeACTBa MaccoBoi nHpopmaiuu, cetb MaTepHeT

¥ JIpyrue)
Keticel Ha aHanu3 uH(GOPMALIHK O PA3BUTHU OMOTEXHOJIOTHUH C IPUMCHEHHEM TEXHUYECKUX CHCTEM (I10

Tpynmnam).

[TpakTu4ecKoe 3aHATHE | IIp | 2
3ammura ketica: [IpencrapieHne pe3ynbTaTOB PEMICHHS KEHCOB (BBICTYIUICHUE C TPE3CHTAINCH ).
3auer 8
CamocrosTenpHas padora CP 6
HnddepennnpoBanHbli 3a4eT 3a0 2

HpOMC)KyTO‘?[HaH arTeCTalMA 110 JUCITHUITIIIUHE.

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmbsie pabomul.

3. YCJOBUA PEAIM3ALINU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeboBaHusI K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecne4eHUI0

i peanusanuy nporpaMMbl y9eOHOH AUCHUTUTHHBI TIPEIyCMOTPEHBI CIICHUaIbHbIC TOMEICHHUS,
MIPUBEICHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTPaMMEBI CITEITHATBHOCTH.

Tabnuya 3. MamepuanvHo-mexHuueckoe obecnevenue OUCYUniuHl

Tun aymuropuu OcHanieHne ayinTopuu
Cnenuaau3npoBanHoe yuedHoe oGopynoBanue, [1O n maTepuasibl
JJIS1 OCBOEHHS JMCHUIIMHBI (MPH He00X0AUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

Y4eOHO-TPEHUPOBOYHBIH
xoMmIuieke «Ilonoca npensaTcTBuid
«tOnmop» (3-37(mosnoca
TIPEMATCTBHH ))

[IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
JIOCKOI» 2 mT., «Pa3zpyrmennsiit MocT» 2 mr., «PaspymenHas
nmectHUa» 2 mWrt., «CTeHKa ¢ ABYMs ITpojIoMaMmy 2 mT., O MHHOIHBIH
OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON

JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. dApeirun B. H., Bonkos W.

H., BacumeeBa B. U., CunensmukoBa B. B., Kosmosa U. .

buonorus : yueOHMK M mpakTukym ans cmo. - Mocksa: HOpaiit, 2023. - 378 ¢ - Tekcr :
snexTpoHHbI. - URL: https://urait.ru/bcode/511618

2. ITaceunnk B. B., Kamenckwmii A. A., Pyouos A. M. buonorus. 11 knace (6a30BbIil ypoBeHbB) :
VYuebnuk. - MockBa: AO "UsparensctBo "IIpocBemenme"”, 2022. - 272 c¢. - Teker
snekTpouHbId. - URL: https://znanium.com/catalog/document?id=432655




3. Maceunuk B.B., Kamernckuii A.A., Pyomos A.M., IlIsenios [T, ['anontok 3.I". buomorus. 10
kiacc (06a30BbId ypoBeHb) : YueOHuk. - MockBa: AO "UsnarensctBo "lIpocsemenue”, 2023. -
224 c. - Texcer : snextponnsbIil. - URL: https://znanium.com/catalog/document?1d=432653

ﬂOI’lO]lHunleJleble UCMOYHUKU.

4. I'epacumenko B.I1. Dxomorust mpupopomnons3oBanus : Y4ueOHoe mocodue. - Mocksa: OO0
"Hayuno-uzgarensckuii nieatp MH®PA-M", 2023. - 355 c. - Tekcr : anekrponssii. - URL:
https://znanium.com/catalog/document?id=422079

5. Huxonarikun H.U., Hukomaiikuna H.E., Menexosa O.I1. Dkonorus : YueOHuk. - Mocksa:
00O "Hayuno-u3narensckuii niearp UH®PA-M", 2023. - 615 c. - Tekcr : 3/MeKTpOHHBIN. -
URL: https://znanium.com/catalog/document?id=422192

6. Otronxwmii I. I1., Ky3smenko I. H. EcrecTBo3HaHue : y4eOHHMK M NMPAKTUKYM JUIS CIO. -
Mocksa: FOpaiit, 2023. - 380 ¢ - Teker : anekrponnsiit. - URL: https://urait.ru/bcode/513315

7. Jlanmuxast T. B. buonorus. Tectsl : yaebrOe mocobue st cno. - Mocksa: FOpaiit, 2023. -
40 ¢ - Tekcet : anexrponnsiid. - URL: https://urait.ru/bcode/519715

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpHas wiatrgopma FOpaiit https://urait.ru

- Dnektponno-6ubmorednas cucrema PY/IH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

- OBC «Academia-library» https://academia-moscow.ru/

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- Yuebnbiit mopran uacTuTyTa https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHO# MpoheCCUu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ybTaToB OCBOSHUS AUCHUIIIMHBI OCYIECTBIISIETCS MpenojaBareieM B
Tponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabnuya 4. Konmpons u oyenka pe3yiomamoeg 0c80eHUs OUCYUNTUHBL

PesyabraThl 00yueHust ®opMBbI U METOABI KOHTPOJISA M OLIEHKHU
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS) pe3yJbTaToB 00y4eHust
3HaHUSA: Amnanuz 3¢ OIlEHKa BBINOJHEHUS
0 LEJIOCTHON COBPEMEHHOW €CTECTBEHHO- UH/WBHUYaIbHBIX 33JJaHUH, PACYETHBIX padoT,

HAy4YHOM KapTHHE MHUpPa, IPUPOJIE KaK €IUHON |OmMpoc, TEeMATHYCCKUH TUKTAHT,
IESIIOCTHOM CHUCTEME, B3aUMOCBSI3H YEIIOBEKA, KOHTPOJIbHAsI pa60Ta, MPaKTUYECKUE 3aHATHA,

HpPIpO):[BI nu 06]]1€CTBa, HpOCTpaHCTBCHHO- JIOMAIIIHUE pa6()TH, KOMHB}OTepH()e
BpPEMEHHBIX MacmTabax BcenenHoi; TECTUPOBAHME, B3auMOKOHTPOIIb "
0 HanOoJee BaKHBIX OTKPBITHIX U CAMOKOHTPOIb  CTyieHTOB. IlomHota W
JOCTHKEHUSX B 00JIACTH €CTECTBO3HAHMUS, rPpaMOTHOCTh  TOATOTOBIICHHBIX  JTOKJIQJOB,

MOBJIMABIIMX Ha 5BOJIIOLMIO MPEACTaBICHUI O |coobmennii, npeseHTaIHi.
IIPUPOJIE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;
0 HayYHOM METOJE MMO3HAHMA NIPUPOABI U
CpelICTBaxX M3y4YEeHHs MEraMupa, MaKpoOMHpa 1
MHUKpPOMMPA;




Ymenust:

MPUMEHSITh €CTECTBCHHO-HAYYIHBIC 3HAHUS JJIs1
OOBSCHEHHSI OKPY>KAIOIINX SIBICHUI,
COXpaHEHUsI 37I0OPOBBsI, OOSCIICUCHUS
0€30IMaCHOCTH KU3HEAEATEIbHOCTH,
OepeKHOTO OTHOIIICHUS K MIPUPOJE,
PAIMOHAIBEHOTO MPUPOIOIIONE30BAHUS, a TAKKE
BBITIOJTHEHUS POJIA TPAMOTHOTO TIOTPEOUTENIS;
MOHUMAThH 3HAYUMOCTh €CTECTBEHHO-HAYIHOTO
3HAHUSI UTSI KaKJIOTO YeJIOBEKa HE3aBUCUMO OT
ero MmpoQecCHOHaTbLHON IS TEIIBHOCTH,
pasznudarhk (pakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIEC BBIBOIBI, BUJCTh HX CBS3b C
KPUTEPUSIMH OI[CHOK ¥ CBSI3b KPUTEPHEB C
ONpEeACIICHHON CUCTEMOM IEHHOCTEN

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHUE paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTu4eckuii ONbIT:

BJIaJICHUE IPUEMaMHU €CTECTBEHHO-HAyYHbIX
HaOJIIOCHUMN, OIBITOB, HCCIIEI0OBAHUI U
OLICHKH JIOCTOBEPHOCTH IOJIy4eHHBIX
pE3yJIBTaToB;

BJIa/ICHUE NOHSITUMHBIM annapaToM
€CTECTBEHHBIX HayK, IIO3BOJISIOLINM [I03HABaTh
MUp, Y4aCTBOBaTh B AUCKYCCHUSX 10
€CTEeCTBEHHO-HAay4YHBbIM BOIIPOCAM,
HCII0JIb30BaTh Pa3IN4HbIe HCTOUHUKH
WH(OPMAIUH JUTS TOJITOTOBKH COOCTBEHHBIX
paboT, KPUTHIECKH OTHOCHTHCS K COOOILICHHSIM
CMU, coneprkaluM HayqHYIO HHPOPMAIIHIO;

Habnronenne, KOHTpONb TpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHUMAaJbHOCTH METOJa pEIICHHS
3aja4, BBITTOJTHEHUE u 3allUTa
WHJIMBHUyalbHbIX 3aaHUMN.

5. KOMIIETEHIIUA OBYYAIOHIEI'OCHA,

OCBOEHMSA ANCHUIIJIMHBI

Tabauya 5. Ilepeuenv komnemenyuii

®OPMUPYEMBIE B PE3VJIBTATE

Ilud Pe3sysbTarhl (KOMIIETEHIINH)
P OcHOBHBIE MOKA3aTeJIN Pe3yJIbTATOB NOATOTOBKH
ConelicTBOBATH COXPAHEHHMIO OKPYKAIOLLIEl cpe/ibl, pecypcocOepe:keHuIo,
OK 07. NPUMEHSATh 3HAHUA 00 N3MEHEHUHU KJIUMATA, IPUHIUIIbI fepeKInBOro
MPOM3BO/ACTBA, 3()(eKTUBHO ACIICTBOBATDH B YPe3BbIYaiiHbIX CHTYALHsX;

3HaTh:

IIpaBHJIa HKOJIOTHYECKOI 0€30MMacCHOCTH MIPH BEICHHH IPO(ECCHOHANBHOMN NeATeIbHOCTH; OCHOBHEIC
pecypcesl, 3a1eHCTBOBaHHBIE B IPO(ECCHOHATIBHOM NEeATEIEHOCTH; ITyTH 00ecTIedeHus

pecypcocOepeskeHHs

YMerTs:

cOOITIOIaTh HOPMBI 3KOJIOTHYECKOH O€30I1aCHOCTH; ONPEIEIIATh HAlPaBICHHUS PECYPCOCOESPEKEHNUS B
paMKax npo¢eCCHOHAIBHOMN ISSTEIBHOCTH TI0 CIIECIHATEHOCTH

OK 02.

Hcnoab30BaTs cOBpeMEHHBIE CPEACTBA MOUCKA, AHAJIN32a H HHTEPIPeTAlHN
uHpopmManuu 1 nHGOPMALMOHHbIE TEXHOJIOIMH /ISl BBINOJIHEHUS 32124
npogeccuoHaNbHOM 1eITEJIbHOCTH;

3HaTh:

HOMEHKJIaTypa HH(OPMALMOHHBIX HCTOUHHKOB IIPUMEHAEMBIX B TIPO(ECCHOHANIBHOMN NeATeIEHOCTH;
MIPUEMBI CTPYKTYypUpOBaHus HHpopMainu; GopMar opopMIICHHS PE3yabTaTOB Morcka HH(OPMAITHU




YMeTs:

OTIPECIIITh 3a][a4M JJIsl MOMCKA HH(POPMAITHH; OTIPEeeIsITh HEOOXOAHMMbIE UCTOYHHKH HH(POPMAITUH;
[JIAHUPOBATH MPOIIECC MTOUCKA; CTPYKTYPHUPOBATh MOTyIaeMy 0 HH(POPMAIIHIO; BBIACISATh HanOoIee
3HAYMMOE B IepeuHe HH(POPMAIIUH; OIIEHUBATH MPAKTHYECKYI0 3HAYMMOCTh PE3YJIbTATOB IMOUCKA,;
0(OPMIIATE Pe3yIIBTATHI OMCKA

Hcnoan3oBarh cpeacTBa (pU3NIEeCKON KYJIBTYPHBI VIS COXPAHEHUS H
OK 08. YKpeInieHHs 310POBbs B Mpoiiecce NPpo¢hecCHOHAIbHOI 1esITeJIbHOCTH U
MOAIeP:KAHUS HE0OX0AMMOro YPOBHS (PM3HYeCKOH MOAT0TOBJIEHHOCTH;

3HaTh:

POIb PU3UIECKON KYJIBTYpPhI B OOLIEKYIIETYPHOM, TPO(ECCHOHATLHOM U COI[HAIIBHOM Pa3BUTHH
9eII0BEKa; OCHOBEI 37I0POBOTO 00pa3a KU3HU; YCIOBUA MPOPECCHOHANBHON AEATEIIEHOCTH U 30HBI PUCKA
(hU3UIECKOTO 37I0POBBSA A CIICHUATEHOCTH; CPEICTBA MPODIIIAKTUKH TEPECHATIPSKCHUS

YMeTh:

HCIIONTB30BaTh (DU3KYIBETYPHO-030POBUTCIBHYIO NEATCIHHOCTD TS YKPEIUIICHHUS 3M0POBBS, 10 CTHIKCHIS
KU3HEHHBIX U MPo(eCCHOHATBHEIX IEJCH; IPUMEHSITh palliOHAIbHbIC IPUEMBI IBUTATCIIBHBIX (DYHKITHH
B MPO(EeCCHOHANILHOM JeSITeIbHOCTH; MOIB30BATHCS CPEACTBAMHE MPO(DUIAKTHKH TIEPEHANPSKCHHS
XapaKTEPHbIMU JUIs1 TaHHOM CTIEUalIbHOCTH

6. ®OH/I OHEHOYHBIX CPEJICTB
6.1. ®oH/ OLIEHOYHBIX CPEICTB IS MPOBEICHUA MPOMEKYTOUHOM aTTeCTALMHI
oOyuaromuxcs no gucnuninHe «buonorns»

[lepeueHb BONPOCOB AJIsA MOATOTOBKH K 3aHATUAM M IIPOMEXKYTOYHOU aTTECTALUH,
KOHTPOJIBHBIX paboT, coepKaHue 3aJaHnui IS BBITOJTHEHUS MTPAKTUYECKUX U
CaMOCTOSITENIbHBIX pa0OT, PEKOMEHJALNHU 110 BBITIONHEHUIO H KPUTEPUH OLICHHUBAHUS
IpEeJCTaBICHbI B OH/IE OIIEHOYHBIX CPEJCTB Mo AuciumuinHe «bruonorus» B [Ipunoxenun x
Hacrosei Pabodeil mporpaMme JUCHUTUTMHEL.

OneHouHble CpeCTBa MO3BOJISIOT IPOBECTH TEKYIUN KOHTPOJIb Mo aucuumuinbe. [To kasxxaomy
CpPECTBY OLIEHUBAETCS MOJTHOTA U TIIyOMHA OCBOCHHS, XapaKTEPHU3YIOLIHECs MOKa3aTeIsIMH U
KPUTEPHUSIMH OLIEHHBaHUS

Tabnuya 6. [loxkazamenu u Kpumepuu oyeHu8aHus

[Tokasarens Kpurepuii
. 3naet: 0a30BbIe OOIINE 3HAHUS,

IToporossri i
YMeeT: OCHOBHEIE YMEHUsI, TPeOyeMbIe JUTsl BBITOJHEHUS TPOCTHIX

(y3HaBaHue) .
3amag;

«3» .
Brnazgeer: pabotaer npu npsiMoM HaOIIOICHHUH.
3nHaet: (GaxThl, IPUHIIMIIB, IPOIECCHI, OOITHE TIOHATHUS B Ipeaeax
00JIaCTH HCCaEIOBAHNUS,
BazoBbrit YMmeeT: auana3oH NpPakKTHIECKUX YMEHUH, TPeOyeMBbIX ISl PeIIeHUs
(BocmpousBesieHUe) |OTPENETEHHBIX mpo0ieM B 00JIaCTH MCCIICIOBAHMS;

«» Brnageer: OepeT OTBETCTBEHHOCTD 3a 3aBEpIICHHE 33139 B
HCCIIeIOBAaHHH, TPUCTIOCA0IMBAET CBOE TIOBEJCHUE K OOCTOSTEIIHCTBAM B
perierun npodiem
3HaeT: (paKTHYECKOe U TeOPEeTUIEeCKOe 3HaHUE B Mpejienax odmactu

Bricokmii HCCJICTIOBAHMSI C IOHUMAHUEM TPaHUI] IPUMEHUMOCTH;
(KOMIETEHTHOCTh) | YMEET: IMana3oH NPaKTHYECKUX yMEHHH, TPeOYEMbIX [ Pa3BUTHS
«5» TBOPYECKUX PEHICHHIT, a0CTparupoBaHUs POOIEM;
max Gamn Brnageer: koHTponupyeT paboTy, MPOBOAUT OIEHKY, COBEPIICHCTBYET
JeHCcTBUS PabOTHI

MaxkcrManbHOE KOJIMYECTBO OaJIJIOB MO KaKOMY OIIEHOYHOMY CPEICTBY COOTBETCTBYET
BepOAIEHOMY KPUTEPHIO «BBICOKHID.



7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



