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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
criermansHocTH 54.02.01 JIMBAWH (TTO OTPACJISIM) (npuka3z Musmnpocsenienust Poccnn 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.

Buj yueGHoii padoThI Beero, Cevectp(-b1)
aK. 4.
2
KonrakTnas (aynuropHasi) padora (Bcero) 60 60
B TOM YHCIIE! - - - - - - -
JIEKIUH (€CIH MPEyCMOTPEHO) - -
B TOM 4HCIIE B pOpMe PAKTUIECKOU TTOATOTOBKHU
(ecu mpeayCMOTPEHO) B B
naboparopHble 3aHATHA (€CIIH NPELYCMOTPEHO) - -
B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI
(ecnu mpeayCMOTPEHO) B B
MPaKTHYECKUE 3aHATH (€CIIN MPELyCMOTPEHO) 60 60
B TOM YHCIIE B pOpME MPAKTUIESCKOU TIOATOTOBKHI
(ecu mpexyCMOTPEHO) B 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 21
JKUBOTO
Buonorus kak Hayka. O0Iast XapaKTepUCTHKA )KU3HU IIp | 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 | IIp | 4

Knerounas treopus (T. [lIBann, M. lineiinen, P. Bupxos). OcHOBHBIE TTOJI0KEHN COBPEMEHHON
KJIETOUHOU Teopuu. MeTo1bl n3yueHus KIIETKH. XUMHUUECKUU cocTaB KieTku. Heopranuueckue u
OpraHUYEeCKUE BEIIECTBA.

HpaKTI/I"ICCKOS 3aHATHC HpHO6peT€HHC OIbITa MPUMCHCHHUA TCXHUKHU

IT 4
MUKPOCKOITPOBAHUS IIPH BHITIOIHEHUH J1a00PaTOPHBIX paboT P

JlaGoparopras "CtpoeHue KIETKH (3yKapHOTHIECKUS U TpoKapuoTHIecKkas kieTku)" [lonrotoBka
MHUKpOTIpEnapaToB, HAOIOICHHE C TTIOMOIIBI0 MUKPOCKOTIIA, BBISBICHUE PA3IMINi MEXIY H3y4acMbIMU
oObexTamu, GOPMyYINPOBAHNE BHIBOIOB.

OGMeH BeIEeCTB B KIIETKe | Ip | 2

MeTabou3M: SHEPreTUIECKHIA U TUIACTHYECKUM 00MEH. DTallbl SHEPreTUIecKoro ooMeHa. bposxenue.
[Inactuueckuii oomen. @orocunTes. CBeToBas M TeMHOBast $a3a. 3HaueHHe HOTOCHHTE3a. XEMOCHHTES.

T'enernueckuii Ko u ero cBoiicTBa. bruocnaTes Oenka | IIp | 2

lenernueckas nadopmarus u JIHK. Peanuzaius redernyueckoit mHGopManuu B Kietke. [ eHeTHIeCKuit
Kox U ero cBoiicTa. Tpanckpunims — marpuunbiid cuaTe3 PHK. Tpancmsms — GnocunTes Oenka. DTarbl
tpancisauuu. Koguposanue amuHokucnoT. Ponb pubocom B GnocuHTe3e Oenka

ITpakTHyecKue 3aHATHS | IIp | 2

Perienne 3a1a4 Ha onpeesieHHe MOCIEeI0BaTEIbHOCTH HYKJIEOTH/I0B, AMUHOKHUCIIOT B HOPME U B CIIy4ae
U3MCHEHHUS moclefoBarenpbHocTH Hykieotuaos JJHK.

XKusnenssli nukn kiaerku. Mutos. Meiios | IIp | 2

Knerounsrit nuki, ero nepronsl. MUTO3, €r0 CTaguu B MPOUCXOAIINE TTponiecchl. bruomornyeckoe
3Ha4YeHne MuTo3a. Meiio3 u ero cranuu. [loBenenne xpomocom B Meiioze. KpoccnHrosep.
buonornyeckuii cMbICII Meli03a.

KonTponsnas pabora MonekynspHblil ypoBeHb OpraHH3alliy >KHBOTO IIp 2
CamocTosiTenbHas paboTa CTyIeHTa CP 2
Paznen 2. Ctpoenue u pyHKIHH Opraan3zma 19

@DopMBl pa3MHOKEHHUsL OPraHU3MOB IIp | 2

DopMbl pa3sMHOXKEHHA OPraHU3MoB. becrionoe n monoBoe pasmMHoxeHne. Bunbl 6ecrnionoro
pasmuoxeHuA. [lonoBoe pasmHOkeHHe. 'ameTorenes y »kuBoTHBIX. CriepMaToreHes u 0OTeHes.
Crpoenue nonoBsIx Ki1eTok. OmiogoTBoOpeHne.

OHTOreHes3 pacTeHul, )KUBOTHBIX M YEJI0BEKa | IIp ‘ 2

MuauBuyansHOE pa3BUTHE OPraHU3MOB. DMOpHOreHes U ero craauu. [1ocTaMOproHabHBIN IEPHO.
Craauu mocTa3MOpHOHANBHOTO Pa3BUTHUA Y )KUBOTHBIX U YeloBeKa. [IpsamMoe 1 HenpsaMoe pa3BUTHE.
buonornueckoe crapenne n cMeptb. OHTOTEHE3 PACTEHUN.

3aKOHOMEPHOCTH HaCJIEOBAHUS | Ilp | 2

OCHOBHBIC ITOHSATHS TCHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHusi raMeT. 3akoHbl [. Menaens
(MOHOTHOpPUIHOE U TTOMIMTHOPUIHOE CKpeIIBaHue). B3anmozelicTBiE TeHOB.

[IpakTudeckoe 3aHATHE | IIp | 2

Pemrenne 3a1a4 Ha ONPCACIICHUC BEPOATHOCTHU BOSHUKHOBCHUA HACICACTBCHHBIX ITPU3HAKOB ITPH MOHO-,
Au-, HOJIHFH6pH,Z[HOM 1 aHAJIM3UPYIOIIEM CKPCIIUBAaHHUK, COCTABJIICHUC ICHOTUIIUYCCKUX CXEM
CKpCIIUBAaHUA.

CuensieHHOE HacIeJOBaHNE IPU3HAKOB | Ip | 4

3axonsl T. Moprana. CreruieHHOE HaclleIOBaHNE TEeHOB, HapyLIeHHe cuerieHns. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C [IOJIOM.




ITpakTuueckoe 3aHATHE | IIp | 2

Perenne 3aa4 Ha ONPCACIICHUC BEPOATHOCTHU BOSHUKHOBCHUA HACICACTBCHHBIX ITPU3HAKOB ITPH
CHCTIJICHHOM HacCJICJOBaHWH, COCTABJICHHUEC TCHOTUITNYCCKUX CXCM CKPCIIUBAHUA.

3aKOHOMEPHOCTH U3MEHYUBOCTU | IIp | 2

M3MeHIHBOCTh TPHU3HAKOB. BHIBI M3MEHUMBOCTH: HACTICACTBCHHAS M HCHACIICICTBEHHAS. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HacieAcTBeHHON m3MeHInBocTH (H.W. BaBmiio). MyTtanmoHHas Teopus
M3MCHYMBOCTU. BAIBI MyTanuii ¥ MPpUIHHBI UX BOSHUKHOBeHW. Kapuornmn genoseka. Hacrmencreenasie
3a0oseBaHus YeI0BeKa. [ eHHbIC B XPOMOCOMHBIE 00JIe3HU YeioBeka. Bojie3HH ¢ HACIEeICTBeHHON
MPEIPaCIONIOKEHHOCThIO. JHaYEHNE MEIUIIMHCKOM T€HETHUKH B IIPEIOTBPALIEHNUH U JIEYCHUU
TCHETHIECKIX 3a00JIEBaHNN YEIIOBEKA.

[IpakTudeckoe 3aHATHE | IIp | 1

Pemrenne 3a/1a4 Ha ONPCACIICHUC THUIIa MyTallluH IMPHU 1nepeaadc HaCcJICACTBCHHBIX ITPHU3HAKOB,
COCTAaBJICHUC ICHOTUITMYCCKUX CXCM CKPCIIIUBAHM.

KonTponsHas padora Ctpoerue u (yHKIHN OpraHu3Ma ITp | 2
Paznen 3. Teopus 3Boaonuu 5
Hcropus 5BOMOLMOHHOrO y4eHud. JlokasaTenbcTBa IBOIIOIUH. IIp | 1

[epBeie 3Bomonuonnsie kKonnenmun (K.b. Jlamapk, 2XK.JI. Broddon). [Ipeanoceiikin BO3HUKHOBEHHS
IBOJIOIHOHHOI Teopuu. DBomonronHas Teopus Y. [lapsuna. CuHTeTHYECKas TEOPHS IBONIONHH U €€
OCHOBHBIE TTOJIOKEHHs1. CBHIETENHCTBA DBOIOINHN )KHBON TIPUPOIBL.

MuxposBormonwsi. Makpo3BOTIOHS. | IIp | 1

JBrmxyiue cuitbl 3Bommonui. Mukpossomtonust. CiocoOsl Bunoo6pazoBanusi. Makposomonus. PopMer
W OCHOBHBIE HanpasiieHus MakposBoironuu (A.H. Cesepiios). [TyTi qocTHXeHUsE OMOIOTHYECKOTO
nporpecca.

IIponcxoxkeHHE YeT0BEKa — AHTPOIOTEHES | IIp | 1

AHTpomnonorus — Hayka o yenoBeke. CHcTeMaTHdecKoe MoJIoKeHHE YerroBeka. CXOICTBO U OTIHIHSA
9eJIOBeKa C )KUBOTHBIMH. OCHOBHBIE CTAMH aHTPOIIOTEHE3a. DBOMONH COBPEMEHHOTO YEI0BEKa.
UYenoBedeckune pacel U X €IUHCTBO. BpeMs U ITyTH pacceneHus 4eI0BeKa M0 IIaHETe.
[pucnocoOeHHOCTH YeI0BEKa K Pa3HbIM YCIOBUAM CPE/IBI.

CamocrosaTensHast paboTa CTyeHTa CP | 2
Pazpnea 4. SxoJiorus 18
Dxonorudeckue (PakTopsl M CPEbl KUZHA IIp | 2

Cpensl 00HTaHUS OPraHU3MOB: BOJHAS, HA3¢MHO-BO3/IyIIIHASL, [IOYBCHHAs, BHYTPHOPTaHU3MCHHAsI.
DuU3NKO-XUMUYIECKIE 0COOEHHOCTH Cpefi 00uTaHus OpraHu3MoB. [IpucmocoOiieHusT OPraHu3MOoB K
JKU3HH B pa3HBIX cpenax. [lonsaTre sxonorunueckoro ¢pakropa. Knaccupukanus 3KoIornaecKux
¢axTopos. [IpaBmino muaumyma FO. JIubuxa. 3akon TonepantHoctH B. Illendopaa.

[Momymsiums, coobmecTBa, 3KOCHCTEMBI | Ilp | |

DKoJorHYecKas XapaKTepUCTHKa BU/IA U TOMYIALMU. DKOIIOTHYECKas HAIIA BU/IA. DKOJIOTHIECKHE
xapakrepuctuku nomyssinuy. CooOlecTBa 1 9kocucTeMbl. broneHos u ero crpykrypa. CBsi3u MexXIy
opraHu3MamMi B 6nonenose. CTpyKTypHBIE KOMITOHEHTHI 9KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTEI,
penynenTsl. KpyroBopor BelecTB ¥ MOTOK YHEPTHH B dKOocHcTeMe. Tpodudeckue ypoBHH.

[IpakTHUYECKOE 3aHATHE | IIp | 2

Tpo¢puueckue nenu u cetu. OCHOBHBIE TIOKa3aTeH SKOCHCTEeMBI. bruomacca i mpogyKius.
OKoNornyecKkrue MUPaMuIbl YUcell, OMoMacchl U 3Hepruu. [IpaBmiio mupaMuIbl SHEPTUH.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 10 TIEPEHOCY BEILIECTBA U SHEPTUU B
9KOCHCTEMAaX C COCTAaBICHUE TPOYUIESCKUX LTI U MUpaMu OHOMACCHI U SHEPTUH.

Buocdepa - mobanpHas SKoIOTHYECKAst CUCTEMA | Ip | 2

Buocdepa — xuBas obonouka 3emin. Pa3ssutue npencrapiaeHuii o duocdepe B Tpynax B.1.
Bepnazckoro. O6mactu 6uocdepsl U ee KOMITOHEHTHI. JKiBoe BeriecTBo Onocdeps! u ero GyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHHA 0uocheprl. OcoOeHHOCTH OUoCcheph! KaK II00aTbHON SKOCHCTEMBL.
Junamiraeckoe paBHOBecue B 6nocdepe. KpyroBopoTsl BeniecTB 1 OMOTEOXMMIYECKUE ITHKITHL.
ImobanbHBIE 3KOIOTHYECKIE TPOOIEMBI COBPEMCHHOCTH.

Brsinue aHTPONIOTEHHBIX (pakTopoB Ha Guochepy | IIp | 2

AHTpOTIOTEHHBIE BO3ICHCTBUS Ha Onocdepy. 3arpsa3HeHns Kak BHJ aHTPOIIOTEHHOTO BO3ICHCTBHSL.
AHTpomoreHHbIE BO3IeHCTBHA Ha aTMoc(epy. BosnelicTeus Ha ruapocdepy. BosneiicTsus na
murocgepy. AHTPOTIOTEHHBIE BO3ICHCTBUA Ha OMOTHYIECKUE COO0MEeCTBA. YIITyOICHHO H3yatOTCs
OTXOJIbI, CBSI3aHHBIE C ONPEeNICHHOI NpodeccHeil/CrennanbHOCThIO.




IIpaxTiyeckoe 3ausaTHEe «OTXO0IbI TPOU3BOICTBA | Ilp | 2

[pakTuueckoe 3ansaTue «OTX0AbI Mpon3BoacTBay. Ha ocHOBe dhenepanbHOro Kiaccu(puKaoOHHOTO
KaTaJiora OTXOJ0B OIPEIEIATh KJIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOHUE U HU3NIecKyro hopmy
OTXOI0B, 06pa3yIOHIHXCﬂ Ha pa60'{eM MCCTC / Ha 3Tamnax npous3BOACTBaA, CBA3AHHBIC C OHpC}lCJICHHOﬁ
npogeccueiil/crnenuanrbHOCTHIO.

BrnustHue conuanbHO-3KOIOTHISCKUX (PaKkTOpOB HA 3I0POBHE

IIp 2
JeJI0BEKa

310poBbe U €To cocTapistomue. GakTopsl, MONOKUTEIBHO W OTPUIIATETHHO BIMSIOIINE HA OPTaHU3M
genoseka. [IpobiieMa TeXHOT€HHBIX BO3ACHCTBUI Ha 310POBbE UelloBeKa (AIICKTPOMAarHUTHBIC MOJIA,
OBITOBAst XUMHUSI, H30BITOYHBIC IIYMBI, PAHALUs U T.I1.). AanTamys opraiu3Ma 4ejoBeka K (pakropam
okpyxatonieit cpeasl. [IpuHIMIEL OPMUPOBaHHS 310pOBhecOeperaromiero nopeaeHus. Ousnueckas
aKTUBHOCTb U 30POBbe. BHOXUMHUECKHE aCTIEKThI PAllHOHAIBLHOTO MTUTAHU.

ITpakTHYECKOE 3aHATHE | IIp | 1

JlaGoparopuas paboTta Ha BEIOOD:

L. JIabopatopHas pabora « YMCTBEHHas pabOTOCIIOCOOHOCTBY

OgnazieHre METOaMH ONPEACICHUS MoKa3arelicll yMCTBEHHOH paboTOCIIOCOOHOCTH, OOBsICHEHHUE
MTOJTyYEHHBIX PE3yIBTaTOB U (POPMYIHPOBAHUE BEIBOIOB (THCHMEHHO) C MCIIONB30BaHUEM HAYYHBIX
MOHATUN, TEOPUI U 3aKOHOB

2, JlaGoparopras pabora «BrusiHue abnoruieckux (GakTopoB Ha YeIOBeKa (HU3KHE U BRICOKHE
TEMIIEPaTyPhI)»

W3yyeHne MexaHH3MOB aJlallTallii OpraHu3Ma 4ej0BeKa K HU3KUM M BEICOKHM TeMIIEpaTypam 1
00BsICHEHNE TIOIYUCHHBIX PE3YIBTATOB H (POPMYIHPOBAHHUE BEIBOAOB (IIMCHMEHHO) C HCIIOIB30BaHUECM
Hay4YHBIX OHATUHN, TEOPHIl U 3aKOHOB

B kadecTBe TPUITEPOB CHIKAIOIIUX PAOOTOCIIOCOOHOCTH UCIIOIB30BATh YCIIOBHSI OCYILIECTBICHHUS
npoheccHOHATBHO NeATETPHOCTH: IIIyM, TEMIIEpaTypa, (pu3nueckas Harpy3ka u T.0.

KonTponsnas pabota TeopeTnueckne aclieKThl KOJIOTHH IIp 2
CamocrTosiTenbHas paboTa CTyIeHTa CP 2
Pazpen 5. buosorus B xusnu [Ipodeccnonanbro- 3
OPUEHTHPOBAHHOE COJlep:KaHne

BroTexHoJI0THU B )KU3HU KaKI0TO IIp | 1

buoTexHONIOTHA KaK HayKa H IPOU3B0ACTBO. OCHOBHBIC HATIPABIICHUS COBPEMEHHON OMOTEXHOIOTHH.
Meroas! ouorexsHonorui. O0beKThl OMOTEXHOIOIMU. DTHKA OMOTEXHOJOTMYECKUX U TEHETUUECKUX
sKcriepuMeHTOB. [IpaBuiia morcka u aHaau3a OMO0IKOIOTUYECKONH HHPOPMAIIHU U3 PA3ITHIHBIX
HMCTOYHUKOB (Hay4YHas U y4eOHO-HAyYHAs JIUTEPATypa, CPEACTBA MaCCOBOM HH(popManuu, cetb aTepHEeT

U JIpyTHe).

[IpakTHaeckoe 3aHATHE | IIp | 1

Keiicbl Ha aHanu3 HHGOPMAIIH O HAYYHBIX JOCTIKCHUAX B 00JIACTH TEHETUIECKUX TEXHOJIOTHH,
KJICTOYHOH WHXEHEPUH, MUILEBBIX OMOTEXHONIOTHH. 3aInTa Keliica: MpeacTaBIeHHE PEe3yIbTaToB
pemeHus KeHCcoB (BBICTYIUIEHUE C ITPE3CHTAINEH).

BHOTEXHOIOTHH B IPOMBIILICHHOCTH | IIp | 1

PasButHe IpOMBIIIIICHHONW OHMOTEXHOIOTHI U €€ TPUMEHEHNE B )KU3HH YeJIOBEKa, IOUCK U aHAIIN3
nHGOPMAIUH U3 PA3IHYHBIX HCTOYHUKOB (HaydHas U y4eOHO-Hay4Has JIUTEPaTypa, CPeIcTBa MacCOBOM
nHpopmaiuu, cetb HTEpHET U ApyTHE)

Ketice! Ha aHanu3 HHGOPMALUH O Pa3sBUTHH MPOMBIIUICHHOH OHOTEXHOIOTHH (10 Tpynam).

3auer 38
CamocrosiTenpHas pabora CP 6
JuddepeHnnpoBaHHbIH 3a9eT 3a0 2

HpOMC)KYTO‘:{HaSI arrecranus 1o JUCIIUIIIINHE.

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

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIHUITIJINHBI
3.1. TpeGoBanusl K MUHHMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecne4eHUI0




s peannsanuy mporpaMmbl yaeOHOM TUCITUILIMHEI TPEXYCMOTPEHBI CIICIHAbHbIE TOMEIICHHUS,
MIPHBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHOM MTPOTPAMMBI CIIEUATBHOCTH.

Tabnuya 3. Mamepuanbrho-mexnuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHaluieHne ayTuTOPpUA
CneunanusupoBanHoe yuedHoe oGopynoBanue, [1O n matepuabi
AJ151 OCBOEHMSI TMCUMILIMHBI (IPH HEOOX0AUMOCTH)

VY4aeOHast ayquTopus st
MIPOBEACHUS 3aHATUU
JIEKIIHOHHOTO THUTIA,
HNpPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUS KYPCOBBIX pador,
TPYIIOBEIX W WHINBHTYATEHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJS B MPOMEKYTOTHOM
aTTecTaIuu

KoMITIekT criernain3upoBaHHON MeOelin, MapKepHas JI0CKa;
kadepa; aBTOMaTU3HPOBAHHOE pabouee MECTO MPEnoaaBaTeIs:
kommbroTep AMD Ryzen, morutop LCD 24" Philips, untepakrusras
rmaHens 86", UMeeTcs BBIXON B HHTEPHET

[IporpammHoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaH/apTHBIH

VYuebHas ayquTopus s
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO THIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
TPYIIOBEIX W WHIUBHITYAIEHBIX
KOHCYJIBTAlUH, TEKYIIErO
KOHTPOJISI U IPOMEKYTOUHON
aTTecTaluu
(KommiproTepHBIit Ki1acc)

KomruiekT criennan3npoBaHHOW MeOern; T0CKa ayiuTOpHast
MeJIoBast, aBTOMAaTH3MPOBaHHBIE paboune MecTa (IPoIeccop He HIKe
Intel Core i5, oneparuBHas namsaTe o0beMoM He MmeHee 16Gb;(SSD
500 GB HDD 1 TB); npoektop EPSON, npoeknnoHHbII 5KpaH,
HUMEETCS BBIXO/I B UHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHaapTHBIA

AynuTopust u1sl CaMOCTOSATEIbHON
paboTHI 00yHAFOIIIXCST

Kommutekt cneunanusuposanHoi medenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBaHHLIE paboune MecTa (mponeccop He Hike AMD
Ryzen, oneparuBnas namsath o0bemom He Medee 8 I'6; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXOJ] B MHTEPHET
[IporpammHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaH/apTHBIH

V4eOHO-TPEeHNPOBOTHBIH
komiuieke «lIlomoca npenstcrBuit
«Onumop» (3-37(monoca
TIPENATCTBHH ))

MpensrcrBus: «Posy» 1 wrt., «Jlabupuat» 2 IIT., «3200p ¢ HAKIIOHHOM
JTOCKOi» 2 mT., «Pazpymennsiii mocT» 2 mr., «Pa3pymennas
necTHUNA» 2 mT., «CTeHKa ¢ AByMs TIposrioMaMu» 2 mT., OMUHOYHBIH
OKOII /15 CTPENBOBI M METaHUs rPaHaT 2 IIT.

OO0 CropTHBHBII KOMITIEKC
"FOunocts" (8-Cramuon)

KpriThie GeroBbie JOPOXKKH (TU1. 675 KB.M.), OTKpBITas CIOpTapeHa
(. 21330.1 xB.M.), pyTOOIBHOE MOJIE C CHHTETHYECKUM MOKPBITHEM
mutep LXIII (1. 7512.6 kB. M.), pyTOOIBHOE TIOJIE C CHHTETHYECKHM
nokpeitieM autep LXIV (. 7756.1 kB.M.), BKITIO4ask TpEHAXEPHI,
TPEeHaKEPHBIE KOMILIEKCHI (TPeHaXEPHBIH 3a1 oOneu3nyecKoi
ITOATOTOBKU ), CIIOPTUBHBIN KOMIUIEKC (CHOPTUBHEIHN 3a1 TuL. 1468
KB.M.)

3.2. Uudopmanuonnoe obecneuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX y4eOHbIX U3aaHuii, IHTepHeT-pecypcoB, J0NOJHUTEIbHOMN

JINTEPaTypPbl

OcHosuble UCMOYHUKL:




1. Apsirun B. H., Bonkos U. H., BacunseBa B. U., CunensmuxoBa B. B., Kozmosa U. U.
bronorust : yueOHuK W mpakTHkyM it cmo. - Mocksa: FOpaiit, 2023. - 378 ¢ - Tekcr :
anekrponnbid. - URL: https://urait.ru/bcode/511618

2. IMaceunuk B.B., Kamenckuit A.A., Pyomos A.M., lIsenos I'.I"., l'anontok 3.I". buomorus. 10
kiacc (06a30BbId ypoBeHb) : YueOHuk. - MockBa: AO "UsnarensctBo "lIpocBemenue”, 2023. -
224 c. - Texer : anektponHsbIil. - URL: https://znanium.com/catalog/document?id=432653

3. Iaceunuk B.B., Kamenckuii A.A., Pyouos A.M., llIgenor I, ['anontok 3.I"., [Taceunnk
B.B. buonorms. 11 kmacc. ba3oBbrii ypoBens : YueOHMK. - MockBa: AO "U3marembcTBO
"TIpocBemenue", 2024. - 273 c. - Tekct : anekrponnsid. - URL: https://znanium.ru/catalog/
document?id=447144

,ZZOI’lO]lHLlI’MEJleble UCNMIOYHUKU.

4. I'epacumenko B.I1. Dxonmorust mpupopomnons3oBanus @ Y4yeOHOe nocodbue. - Mocksa: OO0
"Hayuno-uzgarensckuii nientp MH®PA-M", 2023. - 355 c. - Tekcr : anexkrponssii. - URL:
https://znanium.com/catalog/document?id=422079

5. Huxonatikun H.U., Hukomaiikuna H.E., Menexosa O.I1. Dkonorus : YueOHuk. - Mocksa:
OO0O "Hayuno-uzmarensckuii nearp UH®PA-M", 2023. - 615 c. - Tekcr : 3/eKTpPOHHBIN. -
URL: https://znanium.com/catalog/document?id=422192

6. Otronkwmii I. I1., Ky3smenko I. H. EctecTBo3HaHue : y4eOHHMK M MPAKTHKYM JUIS CIO. -
Mocksa: FOpaiit, 2023. - 380 ¢ - Teker : anekrponnsiit. - URL: https://urait.ru/bcode/513315

7. Jlammnkast T. B. buonorus. Tectsl : yueObHoe mocobme st cro. - Mocksa: FOpaiit, 2023. -
40 c - Tekcr : anexrponusrit. - URL: https://urait.ru/bcode/519715

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mlnmepremy:

1. 9bC PYIH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIFOYEHHBIX JOTOBOPOB:

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

- OBC Znanium https://znanium.ru

- DnektporHo-6ubmotednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenbras mardgopma KOpaiit https://urait.ru

2. bassl JAaHHBIX U IMOUCKOBBIC CUCTCMBI:

- YueGnbIii 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 ).



