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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
AVYI11.01.04 OCHOBbBI ECTECTBEHHbBIX HAYK

1.1. O61acTh NPUMEHEHUs] IPOTrPAMMbI
[Iporpamma y4eOHOM IUCUUIUIMHBI SIBISETCS YaCThIO MPOrpamMMbl MOJATOTOBKH
CIEUAIIUCTOB cpesiHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no cnenunansHoctu CI1IO
44.02.01 JlomkoibpHOE 00pa3oBaHUe

1.2. Mecto y4eOHO! TUCUMIUIMHBI B CTPYKTYpe MPOrpaMMbl NMOAT0OTOBKH
KBAJIM(PUIMPOBAHHBIX PadOuYMX, CJAYKAIMMX. JUCHUIUIMHA OTHOCHUTCS K
IpO(HIBHBIM JUCIUIUIMHAM 00IIe00pa30BaTEIBLHOTO IIUKJIA.

1.3. Lesn 1 3a1a4u y4eOHOI JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM

OCBOEHMS YUeOHOI IUCIUIINHBI:

Conepxanue nporpamMbl «OCHOBBI €CTECTBEHHBIX HAyK» HaINpPaBJICHO Ha

JTOCTHXKEHHE CIEAYIOMIMX LEeei:

— OCBOCHUE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAaKOMCTBO C HauOoJiee BaXKHBIMH HACSIMHU U
JOCTHXKEHUSIMU  €CTECTBO3HAHHUSA, OKA3aBUIMMHU OMNPENETSIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIQJICHUE YMEHUSIMU TIPUMEHSATH TMOJY4YCHHBbIE 3HAaHUS i1 OOBACHEHUS
SABJICHUM OKPYXKAIOIIETO MUpa, BOCHpUITHS HHGOPMAIUU E€CTECTBEHHO-
HAy4yHOTO W  MNpo(EeCCHOHANIBHO  3HAYUMOTO  COJCpP)KAaHUS, PpPa3BUTHE
MHTEJJIEKTYaJbHBIX, TBOPUECKUX CHIOCOOHOCTEN M KPUTUUECKOTO MBIIUICHUS B
XO0/JIe TIPOBEJICHUS MTPOCTEUIIINX UCCIICIOBAaHUM, aHAIIU3a SIBJICHHUM, BOCIIPUSATHUS
Y MHTEPIPETallUU €CTeCTBEHHO-HAYYHOU HH(OpMAITUH;

— BOCHHTaHHE YOEXKIIEHHOCTH B BO3MOXKHOCTU TO3HAHUS 3aKOHHOW MPHUPOJBI U
WCITIOJIb30BAHUS JOCTHXKEHUN €CTECTBEHHBIX HAYK JIJISi Pa3BUTHSI [UBUIN3AIN
Y TIOBBINIICHUS KA4€CTBA JKU3HU;

— TPUMEHEHHE  E€CTEeCTBEHHO-HAyYHbIX  3HAaHUW B IpodecCHoHaTbHOU
NEATEILHOCTH WY IOBCEIHEBHOM JKHW3HU JUIT oOecreueHus Oe30IIacHOCTH
KUZHEJEATEIbHOCTU, TPAMOTHOTO HCMOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CPEJIbI.

OcBoenue cojepxkanust ydeOHOM auciuiuinHbl «OCHOBBI €CTECTBEHHBIX

HayK» 00ecreynBaeT JOCTHIKEHUE CTYIEHTAMU CIEAYIONMIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YCTOMYMBBIM MHTEPEC K MCTOPUHU U JIOCTHXKCHHSM B 00JIaCTU €CTECTBEHHBIX
HayK, YyBCTBO IOPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTh K MPOJIOJDKCHHUIO 00pa30BaHMSs, MOBBIINICHUIO KBalW(PUKAIMK B
n30paHHONU MPO(ECCHOHAIBHON NESITEIHPHOCTH C HMCIOJIb30BAHHEM 3HAHUN B
00J1acTH €CTECTBEHHBIX HAYK;

— O00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHITUN B 00JIACTH €CTECTBEHHBIX
HayK JUIA 4YelioBeKa M OOIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTUYECKUE
JTOCTIKeHUsT B o0mactTv  (U3WKHA, XUMUU, OWOJOTHH JUISl TIOBBIIICHUS
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COOCTBEHHOI'O UHTEJIEKTYaJIbHOT O pa3BUTHS B BbIOpaHHOMU
1po(heCcCUOHATIBHOM NeSTENbHOCTH;
YMEHUE IPOAHAIU3UPOBATH TEXHOTEHHBIE IIOCIEACTBUSA I OKPYKAIOLIEH
Cpelbl, OBITOBOM M MPOU3BOICTBEHHOM 1E€ATEIBHOCTH YEIOBEKa,
TOTOBHOCTh CAMOCTOSITENIBHO JOOBIBATH HOBBIE JIJIs1 CE0sl €CTECTBEHHO-HAYUYHbIE
3HaHUS C UCTIOIB30BAHUEM JJIsl 3TOTO TOCTYIMHBIX HICTOYHUKOB UH(OpMALINH;
YMEHUE YOPABJIATH CBOEH I103HABATEIBHOW JI€ATEIBHOCTBIO, IPOBOAMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
YMEHUE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOLUEHUS B KOMAaHae IIO
PELICHUIO 00IIMX 3a/1a4y B 00JIaCTH €CTECTBO3HAHUS;

MeTanpeIMeTHbIX:
OBJIAJICHNE YMEHHUSIMH W HaBbIKAMHU pPa3JUYHBIX BHJIOB I103HABATEIbHOU
NEATEIbHOCTH ISl M3YyYEHHUs Pa3HbIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOIO
MUpa;
OPUMEHEHHE OCHOBHBIX METO/JOB TO3HAHMS (HAOMIOJEHHS, HAyYHOTrO
HKCIEPUMEHTA) JJIsi HU3YYEHUs pPa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOH
KapTHUHBl MHpa, C KOTOPHIMH BO3HHMKAE€T HEOOXOAMMOCTh CTaJIKHUBAaThCS B
npogecCHOHANIBHOM cdepe;
YMEHUE ONMPEACIIATh LENH U 3a1a4d IEATeIbHOCTH, BBIOMPATH CPEICTBA I UX
JNOCTHKEHHUSI HA PAKTHKE;
YMEHUE HCMOJIb30BATh PA3IUYHBIE UCTOYHUKU JJI MOJYYEHUs] €CTECTBEHHO-
HayyHOM HMHGPOpMAUM U OLEHUBATh €€ JIOCTOBEPHOCTh JUISl JOCTUKCHHUS
IIOCTABJICHHBIX 1I€JIEW U 3a/1a4;

NpeIMeTHbIX:
C()OPMUPOBAHHOCTb  MPEACTABICHUN 0 LIEJIOCTHOM COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHE MHUpa, NPHUPOAE KaK €IWHOW LEJIOCTHOU
CUCTEME, B3aMMOCBSI3M 4YEJIOBEKa, MPUPOAbl U OOLIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciiTabax BceneHHoi;
BJIAJCHUE 3HAHUSMU O HauOOJee BAXKHBIX OTKPBITHSX W JIOCTH)KEHHUSX B
o0nacTh €cTeCTBO3HAHUS, NOBIMSABIIMX Ha 3BOJIOLHUIO MPEACTABICHUH O
IPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;
C(OPMUPOBAHHOCTh YMEHUS NPUMEHSATHb €CTECTBEHHO-HAY4YHbIC 3HAHUS IS
OOBSCHEHUS OKPYKAIOUIMX SBJICHHUIM, COXpaHEHUs 3A0pOBBs, OOecreyeHus
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpeKHOT0 OTHOIIEHHUS K MPUPOJE,
PalMOHANBHOTO MPUPOIONOIB30BaHMS, a TAKKE BBIMOJHEHUS POJIU TPAMOTHOTO
NoTpeOuTENS;
c(OpPMHPOBAHHOCTh NPEICTABICHU O HAYYHOM METO]I€ TO3HAHUS MPUPOJIbI U
CpEICTBaX M3YyYEHHMs Merammpa, MaKpOMHpa M MHKPOMHUPA; BIAJICHUE
IpUeMaMU €CTECTBEHHO-HAYYHBIX HAOJIO/ICHUHN, OMBITOB, HCCIECIOBAaHUM U
OLICHKHU JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIBTATOB;
BJIAJCHUE TMOHATHMHBIM aIapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOLIUM
NMO3HAaBaTh MHpP, Y4YacTBOBaTh B JHUCKYCCHSIX [0 €CTECTBEHHO-HAyYHBIM
BOIIPOCAM, HCIOJb30BAaTh  pa3IMYHblE MCTOYHUKM  MHGOpMALMHU s



MOJITOTOBKA COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCHUTHCS K COOOUICHHSIM
CMU, coneprxaniuM HayqHyrO HHPOPMAITUIO;
chOpMHPOBAHHOCTh YMEHUN MOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAY4YHOIO
3HaHUS JUIS KaXJOTro 4YelIOBeKa HE3aBUCUMO OT €ro mnpodeccruoHaIbHOM
NeSATEIbHOCTH, pa3inyaTh (akThl U OLEHKHU, CPABHUBATH OLICHOYHBIE BBIBO/IBI,
BUJICTh WX CBS3b C KPUTEPHSIMHU OICHOK M CBSI3b KPUTEPHEB C OMPEIACICHHON
CUCTEMOM LIEHHOCTEM.
B pesynomame usyuenus oucyunaunsvt « OCHO8bL ecmecn8eHHbIX HAYK»
ooyuarowuecs: 6yoym
ymenu:
- 8b10BU2ANb 2UNOME3bL U NPEeOa2ams Nymu Ux NPO8EPKU, 0e1ams 8bl1800bl HA
OCHOB€ IKCNEPUMEHMATIbHBIX OAHHBIX, NPEOCMABIEeHHbIX 8 8Ude epaghuKa,
maoauybl UIU OUASPAMMDBL;
- UCNOIL3068aMb NPUOOPEMeHHbIe 3HAHUSA U YMEHUS. 8 NPAKMUYECKOU
0esimenbHOCMU U NOBCEOHEBHOU HCUIHU OISl OYEHKU 8IUSHUSL HA OP2AHUSM
yenoeeKa 2NeKMpOMASHUMHbBIX 80IH U PAOUOAKMUBHBIX USTYUEHULL,
aHepeochepedicenusl;, 6€30naAcCH020 UCNOILI0BAHUS MAMEPUATO8 U XUMUYECKUX
seujecma 6 ovimy,
- OCO3HAHHBIX TUYHBIX 0CUCMEULL NO OXPAaHe OKpYcaroueli cpeobi.
3Hamb:
- CMbICI OCHOBHBIX NOHAMULL eCTNEeCBEeHHbIX HAVK,
- 8K1a0 8ENUKUX YUEeHbIX 8 hOpMUPOBaHUE COBPEMEHHOU eCMeCm8eHHO-HAYYHOUL
KapmuHbl Mupa,

- OCHOBbI  pabomwvl  C  eCMeCcmEeHHO-HAYYHOU  uHgopmayuel,
cooepxcawelica 6 cooowenusx CMU, unmepnem-pecypcax, HayyHO-
HONYJAPHOU Tumepamype.

1.4. KosimyecTBO 4aCOB HA OCBOEHUE MPOrPAMMBbI Y4€OHOI TMCUMILIUHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku o0ydarorierocsi 8/ 4acoB, B TOM YHUCIIE:

00s13aTeTbHON ayTMTOPHOU yueOHOI Harpy3ku oOydaromerocst 58 4acos;
CaMOCTOSITENbHOU paboThl oOydaromerocs 29 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yuyeo6Hoii padoThl

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 87
Oobs3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 58
B TOM YHCJIE:
J1a00paTopHbIe PaOOTHI —
NPAKTUYECKUE 3aHITHUS 28
KOHTPOJIbHBIE paOOThI —
KypcoBas pabota (poekT) (eciu npedycmompero) —
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 29
B TOM YHCJIE:
camocTosiTeNlbHas paboTa HaJ KypcoBOH paboToil (IIpOEeKTOM) —
(eciu npedycmompero)
paboTta ¢ UCTOYHUKAMU UH(OPMAITUU 14
KOHCIIEKTUPOBaHUE (B COOTBETCTBUU C TEMOM) 15

Hmoecosas ammecmayus 6 ¢hopme

Jugpepenyuposannozo 3auema




2.2. TemaTuyeckuii njan u cogaep:xkanue yueoHou nucuuminnabl JJYI1.01.04 OcHoBBI ecTeCTBEHHBIX HAYK

HaumeHnoBanue
pa3aesioB H TeM

Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITE/IbLHAsI padoTa
00y4YaIoIUXCs

Oo0BeM
4acoB

Yposensn
O0CBOEHHUS

1

2

4

Tema 1.
buojgorus —
COBOKYNHOCTH HAYK 0
sKHBOIi mpuponae.
MeToabl HAY4YHOT O
MO3HAHHUSA B OMOJIOTHH

Conep:kanne yueOHOT0 MaTepuajia

JKusas npupoda kax 00vexm uzyuenus: buonoeuu. Memoowvt uccied08anust HCUBOU nPUPoObl 8 GUOIO2UU.
Onpedenenue xcusHu (¢ npusieuenuem Mamepuaila u3 pazo0enos Gusuxu u xumuu). Yposuu opeanuzauuu H#cusHu.

2

HpaRanecxne 3aHATHA

I/I3y‘IeHI/IC MCTOAO0B ITO3HAHUA JKHUBOH IIPpUPOAbI
I/I3y‘IeHI/IC METOAO0B ITO3HAHUA JKHUBOM IIPUPOALI

CamocTosiTeJibHasi padoTa 00y4arouuxcst

Koncnexmuposanue 6 coomeemcmeuu ¢ 3a0aHHOl MeMAMUKO
Ioozomoska ycmuwix coobujenuti 8 coomeemcmsuu ¢ 3a0aHHOU MeMamuKou

Tema 2.
Kiaerka

Conep:kanne yueOHOT0 MaTepHajia

1. Hemopusi usyuenus knemiu. Ocrhoguble noaodcenus Kiemounou meopuu. Knemxa — cmpykmypho-@ynxyuonanvhas
(a1eMenmapHas) eOUHUYA HCUSHU.

Cmpoenue knemxu. Ilpokapuomsl u 3ykapuomel — Huzuiue u gvicuiie Kiemounvle opeanuzmvl. OcHo6HbIe
CMPYKMYpHblE KOMIOHEHMbL KIEMKU IYKAPUOM.

Knemounoe siopo. @ynkyus sopa: xpanenue, 60CHpouzsedeHue u nepedadd Hacile0CmeeHHol unpopmayuu, pesyisiyus
Xumuueckou akmusnocmu kiemxu. Cmpykmypa u GyHKyuu Xpomocom. Aymocomvl u noiogvle XpoOMoCcombl.

Buonozuuecroe snauenue xumuyeckux snemenmos. Heopeanuueckue sewjecmea 6 cocmase kiemxu. Pons 600w kax
pacmeopumelis U OCHOBHO20 KOMHOHEHMA GHYMPEHHel CPedbl OP2AHUIMOE.

Venesoowt u nunuowr 6 kiemxe. Cmpykmypa u buonozuseckue Qynxyuu oenxkos. Cmpoenue HyKieomuoos u cmpyKkmypa
noaunykneomuoHuvix yenei [JHK u PHK, AT®.

Bupycor u 6axkmepuoghacu. Heknemounoe cmpoenue, JHCU3HeHHbII YUK U €20 3A8UCUMOCHb O KIeMOYHbIX (opm
HCUSHUL.

Bupycwvl — 6036youmenu ungexyuonuvix 3a601esanuli,; nouamue 06 onkosupycax. Bupyc ummynoodeguyuma uenogexa
(BUY). IIpogunaxmuxa BUY-ungpexyuu.

N oo g k~ w D

HpaKTuquKne 3AHATHHA

Habniooenue xnemox pacmeHuL? U HCUBOMHBIX NOO MUKPOCKONOM HA 2OmMO6bIX MUKponpenapamax u ux onucanue.
Habnwooenue knemox pacmeHuL? U IHCUBOMHBIX NOO MUKPOCKONOM HA 2OMO6bLX MUKponpenapamax u ux onucarue.
CpaGHeHue CmMpOeHust memoxpacmeuuﬁ U JHCUBONIHBIX.
CpaGHEHM@ CmMpoOeHus memorcpacmeﬂuzl U AHCUBONIHDBIX.
CpaGHeHue CmMpOeHust memoxpacmeuuﬁ U JHCUBONIHBIX.
CpaGHeHue CMPOEHUA K11enoK pacmeuuﬁ U AHCUBONIHBIX.

CamocrosiTesibHasi padoTa 00y4auuxcs

Koncnexmupoganue 6 coomeemcmsuu ¢ 3a0aHHOU MeMAamuxkou
Iloozomoska ycmuvix coobujenull 8 COOMEEeMCmaun ¢ 3a0aHHOU MeMaAmuKol

Tema 3.
Opranuszm

Coaep:xanue yuedOHOro MaTepuaja

Opeanuzm — edunoe yenoe. Mnozoobpasue opeanusmoas.

Obmen seugecmeom u sHepauell ¢ OKpyJcaruell cpedoll KaK HeodXooumoe yCiosue Cyuecmeo8aHUsl HCUBLIX CUCTNEM.
Cnocobnocmp K camogocnpou3seoeHuto — 00HA U3 OCHOBHBIX 0COOEHHOCME JCUBBIX OP2AHUZMOB.

Henenue kremku — 0CcHO8a poCma, pazeumus U pazmMHoNicenus opeanuszmos. becnonoe pazmnooicenue.

Ionosoii npoyecc u nonogoe pazmuoogicenue. Oniodomeoperue, e2o bUoI02ULecKoe 3Ha4YeHuUe.

Tonsamue 06 unousudyarbHoM (OHmozenes), SIMOPUOHATILHOM (AMOpUO2eHe3) U ROCMIMOPUOHAILHOM PA3SUIMUL.

oukwhE




7. HH()M@M()yaJleOe paseumue 4ejl06eKa u €20 603MONHCHbIE HAPYUEHUA.

IIpakTHyecKue 3aHATHUS

Pewenue dJ1eMEHMAPHbIX ceHemuU4eCcKux 3a0au.
Pewenue INIEMERMAPHBIX CEHEMUUECKUX 3a0au.
Pewenue INIEMERMAPHBIX CEHEMUUECKUX 3a0au.
Pewenue oJ1eMEHMAPHbIX ceHemu4ecKux 3a0au.
AHnanuz u OYEHKA dMUYeCKux acneKkmoe pa3eumus HeKomopbslx uccnedo8anull 6 GUOMexXHON02UMU.
AHnanuz u OYEHKA dMUYEeCKUX acneKkmoe pa3eumus HeKomopblx uccnedo8anull 6 GUOMeEXHONO2UMU.
Ananusz u OYEHKA Imu4ecKux acneKkmoes pa3eumust HeKomopblx UccAe008anull 8 OUOMeExXHONI02Ul.
AHnanuz u OYEHKA OmMU4eCKux adcnekmoe pazsumusi HeKomopbolx UCcned08anull 8 GUOMEXHONO2UL.

CamocTosiTeJibHasi padoTa 00y4arouuxcst

Koncnexmuposanue 6 coomeemcmeuu ¢ 3a0anHO meMamurot
Tloo2omoska ycmuwix coobuenuil 8 COOMEemcmeauu ¢ 3a0aHHOU MeMamuKot

Tema 4. Conep:kanne y4eOHOT0 MaTepuajia
Bun Deonoyuonnas meopus u ee poib 8 POpMUPOBAHUU COBPEMEHHO eCMECMEEHHO-HAYYHOU KapmuHbl Mupa. Buo, ezo
Kpumepuu.
2. Honynsyus kax cmpykmypras edunuya uoa u 3eonioyuu. Cunmemuuecxas meopus s6onoyuu (CT3). Jsusicywue
cunwt 3soaroyuu 8 coomeemcemeuu ¢ CTO.
3. Pezynomamer 380moyuu. Coxpanenue MHO2000paszus U008 KAK 0CHOBA YCMOUYUE8020 pasgumus duocgepol. [lpuyunvl
svIMuUpanus 6u0os. buonozuueckuii npozpecc u buonrocuieckull pezpecc.
4. T'unome3sl npoucxoxcoenus Heu3Hu. Ycaoxcrhenue Heusblx op2anu3mos Ha 3emie 8 npoyecce 38010YUlU.
5. Anumponozenes u e2o 3akonomepHocmu. J[okazamenbcmea poocmad 4eio8ekd ¢ MAeKONUMAaouWuMu HCUBOMHbIMIUL.
6. Dkonozuueckue hakmopuvl aHMpPoOno2ene3a. YCaoNHCHeHUe NONYISAYUOHHOU CIPYKMYPbl 8U0d, U320MOsieHue opyoutl
mpyoa, nepexoo om pacmumenbHO20 K CMEUAHHOMY MUny RUMAnUs, UCHOIb308AHUE O2HS.
7. Tossnenue mvlciumenvHou desimerbHOCuU U YieHopaszodenvHol peyu. Tlpoucxoocoenue uenogeueckux pac.
IIpakTHYecKHne 3aHATHS
Onucanue ocobeti 810a no MOPHOL0SULECKOMY KPUMepuio.
Onucanue ocobeii 610a no MoppoI0cULecKoOMy KpUmepuro.
AHanu3 u oyeHKa pastuiHbX 2UNome3 NPOUCXOHCOCHUS HCUSHUL.
Ananusz u oyenxa pasiuuHbIX SUNOMe3 NPOUCXOHCOCHUS HCUSHU.
AHanu3 u oyenKa pa3tuiHblX 2UNOMme3 NPOUCXOIHCOCHUS YeTl0BeKd.
AHanu3 u oyenKa pasiudHblX 2UNome3 HPOUCX0NHCOCHUS Yell0GeKd.
CamocTosiTe1bHasi padoTa 00y4Yalouuxcs
Koncnexmuposanue 6 coomeemcmeuu ¢ 3a0aHHOU MEMAMUKOU
Ioozomoska ycmuwix coobujenutl 8 coomeemcmsuu ¢ 3a0aHHOU MeMamuKou
Tema 5. Copep:xkanne yueOHOro MaTepuajia
IKOCHCTEMBI Ilpeomem u 3a0auu sxonoeuu: yuenue 0o 9KOI02UNECKUX PAKMOPaAx, yueHue o cooouecmaeax opeanu3mos, yuenue o ouocgepe.

Dkoaozuueckue pakmopul, ocobennocmu ux 6030eicmsus. IKonocudeckas xapakmepucmuxa euoa. Ilouamue 06 sxonrozuueckux
cucmemax. Lenu numanus, mpoguueckue yposuu. Buozeoyenos kax axocucmema.

Buocghepa —enobanvuas sxocucmema. Yuenue B.M. Beprnaockozo o buocepe.

Ponv srcugvix opeanuzmos 6 buocgepe. buomacca. buonoeuueckuii kpyeogopom (Ha npumepe Kpy2080poma yenepooa,).
Ocnognvle Hanpagnenus 6030eticmeus uenosexka Ha ouocgepy. Tpancopmayus ecmecmeenHbix IKOIOSULECKUX CUCTEM.
Ocobennocmu azposkocucmem (A2poyeHo308).

HpaRTuquKne 3aAaHATHA

Cocmasnenue cxem nepedadu eewecma u dHepeuu (yenetl nNUMaHus).
Cocmasnenue cxem nepedadu eewecma u dHepeuu (yYenetl nNUMaHus).
CpasrumenbHas XapaKxmepucmuka npupoOHbIX IKOCUCIEM U azpOIKOCUCTIEM CE0el MECTHOCU.




CpagnumenvHas Xapaxmepucmuka npupoOHbIX IKOCUCHEM U A2POIKOCUCTNEM CBOell MECHHOCHIU.

Pewenue sxonocuyeckux 3adau.

Pewenue sxonocuueckux 3adau.

Ananu3z u oyenxa nocnedcmeuii coOOCMEEHHOU OesIMenIbHOCMU 8 OKpYIcaiowell cpede, 2100aIbHbIX IKOIOSULECKUX npobrem u
nymetl ux peuteHus.

Ananuz u oyenxa nociedcmeuii cOOCMEEHHOU OesIMeNIbHOCMU 8 OKpYJIcalowell cpeoe, 2100ANbHBIX IKOI0SULECKUX NPpoOTem U
nymeti ux peueHusl.

CamocTosiTeJibHasi padoTa 00y4aroIuXCcs 5
Koncnexmupoganue ¢ coomeememeuu ¢ 3a0aHHOU MEMAMUKO
Iloozomoska ycmuvix coobujenuil 8 COOMeemcmauu ¢ 3a0AHHOLU MeMamuKol

Bcero: 87

Jln1s XapaKTepUCTHKN YPOBHSI OCBOCHHS YI€OHOT0 MaTepraia NCTIOIb3YIOTCS CIIeAyIONIe 0003HAYCHUS:

1. — 03HaKOMHTEINBHBIH (Y3HaBaHHE paHEee U3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBINOJIHEHHE JISSITENEHOCTH 10 00pa3ily, HHCTPYKLUH WITH 10]] PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE AESTEILHOCTH, PEICHHE IPOOJIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAA YYEFHOU JUCHUILIAHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanuzamuss  mporpamMmbl  IUCHUIUIMHBI ~ TpeOyer — Haiuuusi ~ ydeOHoro  kaOuHera
o0mIenpodecCHOHANBHBIX TUCIUIUIHH.

Kabuner obmenpodeccnoHanbHbIX JUCIHILINH:

CTONBI, CTYylbss Ha 18 wuenoBek; J/JOCKa HACTEHHas; TEXHUUYECKHE CpPEICTBA OOy4YeHMs
(MynbTUMenuiHBIA npoekTop (1 mT.), 3kpan 11 npoekropa (1 wmr.), ITIK (1 mrT.),KoMIIeKTs!
TEMaTUYECKUX IJIaKaTOB, y4eOHO-METOANYECKHE CTEH Ibl, y4eOHO-METOANYECKHE TOCOOHUS.

3.2. UudopmannonHoe odecriedeHue 00yueHust

Ilepeuens yueOHbIX H3AaHNi, UHTepHET-pecypcoB, 10NOJTHUTEIbHOM JUTEPATYPbI
OcHOBHBIC HCTOYHHUKH:

1. TlonomapeBa U.C. buonorus. 10 k1. YueOnuk. bazoserii ypoenb. (®I'OC). M.:Benra-
rpad,2017

2. Kosnosa T.A. buonorus. 10 k1. Pabouas terpans. ba3ossiii ypoBens. (PI'OC). M.:Benra-
rpad,2017

3. Koznosa T.A. buonorus. 11 k. Pabouas rerpans. bazossiii yposens. (PI'OC) M.:Benra-
rpad,2017

4. Tlonmomapea W.C. buonorus. 11 xn. Yuebuuk. ba3oseii yposensb. (PI'OC). M.:Benra-
rpad,2017

5.  buomnorusa. buonornueckue cucrembl U mpormecchl. 11 kmacc. YueOHHMK. YTiayOJieHHBIH
yposenb. ®I'OC. Anekcanap Tepemos. M.: Muemo3uHa,2020

6. buonorus. buonormuyeckme cucrembl W mpomecchl. 10 kimacc. YdeOHHMK. YTIyOleHHBIH
yposenb. ®I'OC. Anekcanap Tepemos. M.: Muemo3uHa,2020

7.  Bepxomenuesa, 1O. I1. buonorus : yaebroe nocodue mist CI1O / FO. I1. Bepxomeniena.
— Caparos : [Ipodobpazobanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :
AIEKTPOHHBIN // DiekTpoHHO-OnOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/91854.html

JlonoJiHUTeIbHAS JINTepaTypa:

8.  buonorus B Tabiauuax u cxemax : JUIsl HIKOJBHUKOB M aOUTYpHEHTOB / cocTaBuTenu A. B.
Onnmenko. — CankTt-IletepOypr : Buxropus mmoc, 2016. — 128 ¢. — ISBN 978-5-
91673-024-1. — Tekcr : ayeKTpOHHBIH // DnekTpoHHO-OMOnMMoTeuHast cuctema I[PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/58063.html

9.  Marasi, C. C. buonorus : moiHbIH Kypc HOATOTOBKH K TeCTUpOBaHUIO U 3k3ameny / C. C.
Marmsimr. — Musck : Terpanur, 2018. — 384 ¢. — ISBN 978-985-7081-90-5. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OubmuoTteunas cucremMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88866.html

10. Kypb6arosa, H. C. O6mas 6uonorus : yae6noe nocodue 1 CI1O / H. C. Kypbarosa, E. A.

KosznoBa. — Caparos: Hayunas kaura, 2019. — 159 c¢. — ISBN 978-5-9758-1895-9. —

Texct : anekTpoHHBIN // DnekTpoHHO-O0MbOIMoTeuHas cucremMa IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/87078.html

HNuTepHeT-pecypcen:

www.ed.gov.ru — MunuctepctBo obpasoBanust Poccuiickoit denepannun

www.informika.ru — Llentp uadopmaruzanmun MunucrepcTsa oopasoBanus PO

www.school.eddo.ru — "Poccuiickoe mkoapHOE 0OpazoBaHue"

www.mediaeducation.ru — Menuao6pa3soBanue B Poccun

http://www.shkola2.com/library/ -TexcTbl MHOTHX IIKOJBHBIX Y4COHHUKOB

www.school.mos.ru — caiit "IlIxonpHUK"

http://www.nsu.ru/biology/courses/internet/main.html - Pecypce mo 6nomoruu
http://infomine.ucr.edu/search/bioagsearch.phtml - ba3a nanubpIx o 6uonorKy.

Nk~
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9.  http://www.en.edu.ru/db/sect/1798/ - EcrecTBeHHO-Hay4YHBIi 00pa30BaTEIbHBIN MTOPTAI
10. DnexrponHsli yuebHuK o 6Guonoruuhttp://www.ebio.ru
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4. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHMS YYEFHOI

TACIATITAHBI

KOHTpOJIb H OLEHKA pPC3yJIbTaTOB OCBOCHHUIA y‘le6HOI71 JUCHUIINIMHBI OCYHICCTBIIACTCA
npenoaaBaTrcJicM B HPOHCCCC IMPOBCACHHUA IMPAKTHUYCCKUX SaHHTHﬁ, a TaKXXC BBbIIIOJHCHUSA

00yJaronMMHUCS MHIUBUAYATbHBIX 3/ IaHHM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbl 1 METOAbI KOHTPOJISI H
OlIeHKH pe3YJIbTATOB 00y4eHus!

Copnepxanue IIPOrpaMMbl «OCHOBBI
€CTECTBEHHbIX HayK» HaIPaBICHO Ha JOCTHXKCHHE
CIEAYIOLIUX LEIICH:

— OCBOEHHE 3HAaHUH O COBPEMEHHOH €CTECTBEHHO-
Hay4YHOI KapTHHE MHpa U METOAAaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HauOoiiee BaXHBIMU UACSIMU U
JOCTMDKEHUSIMM ~ €CTECTBO3HAHHUSA,  OKa3aBLIMMHU
OINpeeNsollee BIUIHUE HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

— OBJIAJICHME YMEHUSMHU [PUMEHATh IOJyYCHHbIE
3HaHUS JJI1 OOBSICHEHUS SIBJICHMM OKpYKaIOILEro
MHUpa, BOCHPUATUS HMH(OPMAIMK €CTECTBEHHO-
HAQyYHOTO HW  NPO(ECCHOHAIBHO  3HAYMMOTO
COJICPKAHUS; pa3BuUTHE UHTEJUIEKTYaJIbHbIX,
TBOPUYECKHUX  CIIOCOOHOCTEHl W KPUTUYECKOTO
MBIIUIEHUsI B XOJIe¢ MPOBEACHMS IMPOCTEHIINX
UCCIIEIOBaHUM, aHanu3a SIBJICHWM, BOCHPUSITUA U
UHTEpIpeTaluu €CTECTBEHHO-HAayYHOU
uHpOpMaLNH;

— BOCHUTAaHHE  YOEXIEHHOCTH B  BO3MOXHOCTH
IO3HAHUS 3aKOHHOM MNPUPOJBl U HCHOJIb30BAHUS
JOCTHKEHUI €CTECTBEHHBIX HayK Ul pa3BUTHUS
[UBWJIN3ALUH 1 TIOBBIILIEHUS KauecTBa KHU3HH,

— TPUMEHEHHE €CTECTBEHHO-HAayYHbIX 3HAaHUI B
npohecCuOHANBHON 1EeATEIbHOCTU U MOBCEAHEBHON
KU3HU JUISL o0ecrieueHHs 0€e301acHOCTH
KU3ZHEJEATEIIbHOCTH; T'PAMOTHOI'O HCIIOJIb30BAHUS
COBPEMEHHBIX TEXHOJIOTMH; OXpaHbl 3/10pOBbS,
OKPYKAaIOIIEH Cpebl.

OcBoenue coaepxaHusi y4eOHOW JUCIMITIMHBI
«OCHOBBI ~ €CTECTBEHHBIX  HayK»  oOecreuuBaeT
JOCTHKEHHUE CTYIEHTAaMU CIIEAYIOIUX PE3yJIbTaTOB!

JIMYHOCTHBIX:

— YCTOMYMBBIN MHTEPEC K UCTOPUHU U JAOCTHXKEHUSAM B
00J1aCTH €CTECTBEHHBIX HayK, YyBCTBO TOPJIOCTH 32
POCCHIICKHE €CTECTBEHHBIE HAYKU;

— TOTOBHOCTh K  HPOJOJDKEHHIO  00pa3oBaHus,
NOBBILICHUIO  KBaTU(pHUKAIMK B U30paHHOMH

npodecCHOHATbHON NeSATeTbHOCTH c
UCIIONIb30BaHNEM 3HAHMI B 00JACTH €CTeCTBEHHBIX
HayK;

— 00BEKTUBHOE OCO3HAHHE 3HAUMMOCTH KOMIIETCHITUIH

@pOHTAIBHBIN OIIPOC
NuauBuyanbHbIi onipoc
CamocrosrenbHas paboTta
[TpakTryeckue 3aHATHSA
TectupoBanue
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B 00JIaCTU €CTECTBEHHBIX HAyK ISl YeJIOBEKa H
o0miecTBa, yMEHUE UCTIOIB30BATh TEXHOJIOTHUECKUE
JOCTHDKCHHST B 00J1acTH (PU3KUKH, XUMHH, OUOJIOTHH
JUTSI TIOBBIICHUS COOCTBEHHOTO MHTEIICKTYaIbHOTO
pa3BUTHS B  BBIOpaHHOW  mpodeccHOHaTBLHOMN
JESITEIIbHOCTH;
yMeHHUe MIPOAHAIN3UPOBATH TEXHOTCHHBIC
MOCJICJICTBHSL JIJISI OKPYKAFOIICH Cpelbl, OBITOBOM M
MIPOU3BOJICTBEHHON JCSITEILHOCTH YEIIOBEKA;
TOTOBHOCTb CaMOCTOSITEJILHO J10OBIBAaTh HOBBIE JIJIS
ceost €CTECTBEHHO-HAyYHbIE 3HAHUS c
HCIIOJIb30BaHUEM TUTS 3TOTO JOCTYITHBIX
HMCTOYHHKOB UH(OpMaInu;
YMEHHE  YOpPaBIsATH  CBOCH  MO3HABATEIHHOU
JESTEIIbHOCTBIO, MPOBOJIUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIUICKTYaIbHOTO PA3BUTHS;
YMCHHE BBICTPanBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHS B KOMAH/IE 10 PEIICHUIO0 OOIIIX
3a/1a4 B 00JIaCTH €CTECTBO3HAHMS,;
MeTanpeaMeTHbIX:
OBJIaJICHUE YMEHHSIMH U HaBBIKAMH Pa3IHMYHBIX
BHUJIOB  IIO3HABATEIILHOH  JACATCIBHOCTH  JJIA
U3YYCHHUS  Pa3HBIX  CTOPOH  OKPYKAOIIEro
€CTECTBEHHOT'O MHPA;
NPUMCHCHHE  OCHOBHBIX  METOAOB  ITO3HAHUSA
(HaOnrofieHUs, HAY4YHOrO  OKCIEPUMEHTAa) Ul
U3YYEHHUS  PA3NIUYHBIX CTOPOH  €CTEeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEO0OXOAMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM chepe;
YMEHHE OIpeaessaTh LEeNu U 3aJaud J1eATeIbHOCTH,
BEIOMpaTh CpeACTBAa IS WX JOCTHIKCHHS Ha
MIPAKTHKE;
YMEHHE HCIIOIH30BaTh Pa3IMIHbIC UCTOYHUKU JUIS
MOJTyYEHHUsSI eCTECTBEHHO-HAYYHOW HH(pOpMAMH |
OIICHMBATh €€ JIOCTOBEPHOCTh MJI JOCTH)KCHUS
MMOCTaBJICHHEIX IICICH U 3aj1ad;
npeIMeTHBIX:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN O IIEJIOCTHOM
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTHHE MUPA,
OpUpoie KaKk €AMHOM  IEJIOCTHOH  CHUCTEME,
B3aMIMOCBSI3M YEJIOBEKa, MPHUPOIBI W OOIIEeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX Maciitabax
BcenenHnolii;
BIQJICHHE 3HAHUSIMH O Haumbolee  BaKHBIX
OTKPBITHSIX M JOCTHKEHHMSX B oOjactu
€CTECTBO3HAHMS, TIOBIUSABIIMX HA  SBOJIOIHIO
MPEJICTAaBICHUI O IPUPOJIC, Ha PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;
c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSITh
€CTECTBEHHO-HAYYHbIE 3HaHUS JUIS OOBSICHEHUs
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OKPYXKAaIONIMX SIBJICHWUH, COXpPAHEHUS 30POBBS,
oOecreueHus 0OE30MaCHOCTU JKU3HENESITCILHOCTH,
OEpeKHOT0 OTHOUICHHUS K TIPUPOJIC, PAIIMOHATIHLHOTO
MPUPOIOTIONB30BAHUS, & TAK)KE BBITIOJHEHUS POJIU
IpaMOTHOTO MOTPEOUTEIIS;

c(OPMHUPOBAHHOCTh MPEJACTABICHUA O HAYYHOM
METO/JIe TIO3HAHUS TPUPOJBI U CPEIICTBAX M3YUCHUS
MeraMHupa, MaKpoMHpa W MHUKPOMHUPA; BIIAJCHUE
npreMaMHd eCTECTBCHHO-HAYYHBIX HAOJIOCHHUIA,
OTIBITOB, MCCIICJIOBAaHUA M OIICHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3y/IbTaTOB;

BJIaJICHUE TOHATHUIHBIM almnapaToM €CTECTBEHHBIX
HayK, MMO3BOJIIONIMM T03HABaTh MU, Y4aCTBOBATh
B JIMCKYCCHSIX 10 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIB30BaTh Pa3jIMYHbIE HCTOYHUKH WH(POPMAIIUU
JUTSL TIOATOTOBKH COOCTBEHHBIX PAa0OT, KPUTHUECKH
OTHOCHUTBCS K coobmienussm CMU, coneprxamum
HAYYHYIO HH(OpMAaIuio;

c(OPMHUPOBAHHOCTh YMEHH MOHUMATh 3HAYUMOCTh
€CTeCTBEHHO-HAYYHOTO  3HAHUS  JUIS  KaKIOro
YeloBeKa HE3aBUCHMO OT €ro mpoecCHOHAIbHON
NESITeIbHOCTH, pa3indath (aKThl U OICHKH,
CpPaBHHMBATh OICHOYHBIC BHIBOJIBI, BUJICTh UX CBS3b C
KPUTEPUSIMH  OIICHOK M CBSI3b  KPUTEPHEB C
OIPEIEIEHHON CUCTEMON LICHHOCTEH.

B pezynomame uzyuenus oucyuniunvl « OCHO8bL
ecmecmeenHbIX HAyKy» ooyyarowuecs 6yoym
yMmemp:

- 8b108U2AMb 2UNOMESbL U NPEOA2AmMb NYMU UX
npoeepKuU, 0eams 8bl800bl HA OCHOBE
IKCNEPUMEHMATILHBIX OAHHBLX, NPEOCMABNIEHHbIX 8
suoe epagpuxa, mabauysbl UL OUASPAMMbL,

- UCNONIBL308aMb NPUOOPEMEHHbLE 3HAHUS U YMEHUs.
8 NPAKMUYECKOU 0esimelbHOCIU U NOBCEOHEBHO
JHCUBHU OIS OYEHKU GIUSHUS HA OPLAHU3M YeNI08eKd
INEKMPOMACHUMHBIX 80IH U PAOUOAKMUBHBIX
u3yHenutl, IHepeocoepescenuss;, 6e30nacHo2o
UCNONb308AHUSL MAMEPUATOE U XUMUYECKUX
seujecms @ bbimy,

- OCO3HAHHBIX TUUHBIX OCUCMBULL N0 OXPAHe
OKpydHcaloujeli cpeobi.

3HaAMb:

- CMbICI OCHOBHBIX NOHAMULL €CIEeCMBEHHbIX HAVK,

- BKI1A0 8ENUKUX VUEHbIX 8 (hopMUpOosaHue
COBPEMEHHOT eCmecm8eHHO-HAYYHOU KapmuHbl
mupa;

- OCHOBbl pabomvl ¢ ecmecmeeHHO-HAYYHOLL
ungopmayuetl, cooepiicawelici 8 Co0OWEHUAX
CMMU, unmepnem-pecypcax, HaAy4HO-NONYIAPHOU
Jaumepamype.
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