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1.0BIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbBI
YYEBHOW JUCIHATLIAHBI
OV /.10 EcrecTBO3HaAHHE
1.1. Mecro aucUMIVIMHBI B CTPYKType OCHOBHOH npogeccnoHaJIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebnas nucnumianHa —«EcTecTBO3HaHWE»  ABISETCA  00S3aTEIbHOM  YacThIO
0011e00pa30BaTeIbHOrO KA OCHOBHON MpodeccHoHanbHONH 00pa3oBaTeIbHON MPOrpaMMBbl
no crienuanbHocTd 51.02.02 CounanbHO-KyJIbTypHas AESITEIbHOCTD.

VYyeOnas aucuuninHa «EcrectBo3Hanue» obecrieunBaeT OBIaICHHE:

o c(OpPMUPOBAHHOCTH MPEACTABICHUN O IICIIOCTHONW COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHE MHpA, IPUPOJE KAaK €IMHON LIEJIOCTHOU CHCTEME, B3aUMOCBS3U YEJIOBEKA,
IPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoii;

. BJIaJICHUE 3HAHUSIMH O Han0O0JIee BYKHBIX OTKPBITUSIX U JIOCTHKCHUSAX B 00JIaCTH
€CTECTBO3HAHMS, MOBJIMIBUIMX Ha SBOJIIOLMIO IPEACTaBICHUH O NPUPOJAE, HA pa3BUTHUE
TEXHUKHU U TEXHOJIOTHil;

. c(OpMHUPOBAHHOCTh YMEHHSI TPUMEHATHh €CTeCTBEHHO-HAyYHbIE 3HAHUS IS
OOBSCHEHUSI OKPYXAIOIIMX SBJICHUHM, COXpaHEHHUS 3/10pOBbs, oOecrneueHusi 0e30MacHOCTU
JKU3HEACSTEIbHOCTH, OepeKHOro OTHOLLUEHUS K MpUpOE, palMOHAIBHOTO
IPUPOIONOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

. c(hOpPMUPOBAHHOCTH MPEJICTABICHUI O HAYYHOM METOJI€ MO3HAHUS MPUPOIBI U
CpPEeICTBAaX M3yuyeHUs MeramMmpa, MakKpoMHpa U MHUKPOMHpA; BIAJCHHE IpUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIIOJICHUH, OMBITOB, HUCCIECJOBAHUM U OICHKH JOCTOBEPHOCTHU
MIOJIyYEHHBIX PE3Yy/IbTATOB;

. BJIQJICHUE TOHATUMHBIM anapaToM €CTECTBEHHBIX HAyK, IO3BOJISIOLINUM
[I03HaBaTh MHpP, Y4YaCTBOBaTh B JUCKYCCHSIX II0 €CTECTBEHHO-HAYYHBIM BOIIpOCaM,
UCIIOJIb30BaTh Pa3jIMyYHble UCTOUYHHUKH MHQOPMAIMK AJs MOJTOTOBKU COOCTBEHHBIX paldoT,
KPUTHYECKH OTHOCUTHCS K coobmenusm CMU, conepxkammm HaydHyr0 HH(OpMAIHIO;

. c(OPMHPOBAHHOCTh YMEHHUI TMOHMMAaTh 3HAUYUMOCTh €CTECTBEHHO-HAay4HOTO
3HaHMS JUISI KaKJOTO YeJOBEKAa HE3aBHCHUMO OT €ro mnpo(eCCHOHAIbHOW JesITeIbHOCTH,
pa3nnyath (aKTbl M OLIEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJABI, BUAETh HX CBS3b C
KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPHUEB C ONPEICICHHON CHCTEMOM LIEHHOCTEM.

Ocoboe 3HaueHue AUCHUILUIMHA UMEET MpH (POPMUPOBAHUHU M PA3BUTUU CIEAYIOIINUX

YV I:

JInyHoCTHBIE!

1. VY CcTOWYUBBIM MHTEpPEC K UCTOPUM U JOCTHXKEHUSM B O0JACTH €CTECTBEHHBIX
HayK, 4YyBCTBO FOPJAOCTH 38 POCCUNCKUE €CTECTBEHHBIC HAYKH;

2. 'oToBHOCTH K MpPOJOIAKEHHIO OOpa30BaHMsI, MOBBILICHUIO KBaTU(UKALKUUA B

H36paHHOI>'I HpO(i)CCCI/IOHaJ'H)HOI\/'I JESATEIbHOCTH C MCIIOJB30BAaHUEM 3HAHUN B obmactu
C€CTCCTBCHHBIX HAYK;

3. Oco3HaroT cMbICh B JIeMoHcTpaimoHHoM sk3ameHe World Skills u monumarot
JUYHYIO OTBETCTBEHHOCTH 3a OYyIIUMA pe3yibTarT.

Ilo3naBaTenbHbBIE:

1. YMeHue npoaHamu3upoBaTh TEXHOTEHHbIE IMOCIEICTBUSA U OKpYXarouieu
cpezbl, OBITOBOM M MMPON3BOICTBEHHOH JI€ATEIIbHOCTH YEIOBEKA,;

2. I'OTOBHOCTE CaMOCTOSTENHEHO IOOBIBATH HOBBIE IS Ce0Sd €CTECTBEHHO-
Hay4YHBIC 3HAHUSA C UCTIOJIB30BAHUEM JIJISl 3TOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;

3. YMeHue yhnpaBisTh CBOEH TO3HABATEIbHOW JEATEIIbHOCTHIO, MPOBOIUTH

CaMOILICHKY YPOBH: COOCTBEHHOTO HUHTCIUICKTYAJIbHOT'O PAa3BUTHUA;



4, OBiaieHMe yYMEHUSMM M HaBBIKAMHM PA3JIMYHBIX BUJIOB ITO3HABATEJIbHOM
JEATEIbHOCTH JJIs1 U3YyYEHUsl Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

5. [IpuMeHeHnEe OCHOBHBIX METOJOB TO3HAHUS (HAOMIOACHUS, HAYYHOTO
HKCIIEPUMEHTA) JJI1 U3YUYEHUs PAa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAJIKMBAThLCS B PO eCcCHOHAIBHOU chepe;

PeryasituBHbIe:

1. OOBEKTHBHOE O0CO3HAHHE 3HAYMMOCTH KOMIIETEHIIMIA B 00JIACTH €CTECTBEHHBIX
HAyK JJIsS 4YeloBeKa M oOIIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTHYECKHE JOCTHIKCHUS B
obsacti (PpU3MKK, XUMHH, OUOJOTHHU JUIsl TIOBBIIIEHUS COOCTBEHHOTI'O HHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOPaHHOM PO ECCHOHATBLHOM 1eATETbHOCTH;

2. YMeHHE HCII0Nbh30BaTh PA3IMYHbIC UCTOYHUKH JUIS MOJYyYEHUs €CTECTBEHHO-
HAayyHOUW HMH(OpPMAIMKM U OICHUBATh €€ JTOCTOBEPHOCTH JUISI JOCTHIKEHHUS IMOCTABIICHHBIX
IeseH U 3ajad;

3. YMeHue ornpeaensaTs el U 3a7aui I TeIbHOCTH, BEIOMPATh CPEACTBA TS UX
JIOCTHDKCHHS Ha TIPAKTUKE;

KoMMmyHuKaTHBHBIE:

1. YMeHue BBICTpaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHUS B KOMaHJIE IO
PEIICHHIO O0IINX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS.

1.2. He.]'lb H INIAHUPYEMBIC PE3YyJbTAThI OCBOCHUA TUCHUIIIMHBI:

Copepxanne nporpammbel «EcTecTBO3HaHME)  HAaNpaBIE€HO Ha  JOCTHXKEHHUE
CIEAYIOLIMX LeJIei:
. OCBOCHHME 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpPA U

METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BXXHBIMU UACSIMU U JTOCTUKEHUSIMU
€CTECTBO3HAHMUSI, OKA3aBILIMMU OIPEAEIAIONIEe BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;
o OBJIAJICHUE YMEHHUSMH IPUMEHATh IOJYYCHHbIC 3HAHUS i1 OOBSCHEHUS
SBIICHUI OKPYXAIOIEro MHpPa, BOCHPUATHS HWH(GOPMAIMKA ECTECTBEHHO-HAYYHOTO H
npoeCCHOHATBHO 3HAYMMOT'O COZEp)KaHUS; Pa3BUTHE HHTEIUIEKTYalbHBIX, TBOPYECKUX
CIIOCOOHOCTEHN M KPUTHUYECKOTO MBILIUIEHUS B XOJI€ IPOBEIEHUS MPOCTEHIINX UCCIIEI0BAaHUM,
aHayu3a sIBJIEHU, BOCIIPUATHS U MHTEPIIPETALMHN €CTECTBEHHO-HAYYHOH MH(OopMaIumy;

o BOCIIUTaHHE YOEXK/IEHHOCTH B BO3MOYKHOCTH IO3HAHUS 3aKOHHOM MPUPOABI U
MCIIOJIb30BaHUs TOCTUKEHUI €CTECTBEHHBIX HAYK JIJISl Pa3BUTHUS LIMBUIN3ALUHU U MTOBBIILICHUS
KaueCcTBa KU3HH;

o OPUMEHEHHE  eCTECTBEHHO-HAYYHBIX 3HaHMH B  MpodecCHOHAIbHOU
JeSITEIbHOCTH U NOBCEAHEBHOM KHU3HU AJIs o0ecrieueHns 0€30aCHOCTH )KU3HEAESITEIbHOCTH;
IPaMOTHOI'O MCIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTHM; OXpPaHbl 3J0POBbs, OKPY)KaIOLIEH
Cpenpbl.

B pamkax mporpammbl yuyeOHOM JUCHUIUIMHBI 00YYarOIIMMKICS OCBAUBAIOTCS YMEHUS
Y 3HAHUS:

YYI Ymenus 3nanus

JInuHOCTHBIE ° YCTOMYUBBIA ~ HMHTEpPEC K | @ TOTOBHOCTb

[To3HaBaTeNbHBIE UCTOPUU U JOCTHKCHUSM B 00JIACTH | CAMOCTOSITEIHHO TOOBIBaThH

Pery/sTHBHbIC €CTECTBEHHBIX HayK, IYBCTBO | HOBBIE JUIA ce0sl eCTeCTBEHHO-

Kommynukatusisie | TOPAOCTH 3a POCCUICKHE | HAYYHBIE 3HaHUs c
€CTECTBEHHBIE HAYKH; WCIIOJIb30BAaHUEM JUISl  3TOTO
. TOTOBHOCTh K MPOJIOJDKEHUIO | JOCTYITHBIX HMCTOYHHUKOB
o0Opa3oBaHus, HOBBIIIEHNIO | KHPOPMALIUH;
KBaJIM(pUKALINH B n30paHHOH | @ 00BEKTUBHOE OCO3HAHUE
npo(ecCHOHANBEHOM JEATENLHOCTH C | 3HAYUMOCTH KOMIIETCHIIMH B
MCIIOJIb30BaHNWEM 3HAaHUN B 00JIacTH | 0OJACTH €CTECTBEHHBIX HAayK
€CTECTBEHHBIX HAYK; JUIs YelloBeKa M O0OIIecTBa,




o YMEHHE TPOAHATU3UPOBATH
TEXHOTCHHBIE  TIOCIEACTBUSA  JUIA
OKPY’KAIOIIEH Cpenbl, OBITOBOH W
MIPOU3BOJICTBEHHOW  JEATEIHLHOCTH
YeJI0BeKa;

o YMEHHE YIOPaBIsATh CBOEH
IM03HaBaTEIILHOM JI€STEILHOCTBIO,
MPOBOAUTH  CaMOOIICHKY  YpPOBHS
COOCTBEHHOTO  MHTEJUIEKTYaJbHOT'O
pa3BUTHUS;

° BJIQJICHUE HABBIKAMU
MO03HABATENILHOI, yueOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHON
JESITEIbHOCTH, a TaKKe HaBbIKaMU
paszpemieHus nmpo0IeM; TOTOBHOCTh H
CIIOCOOHOCTh K CaMOCTOSITEIEHOMY
MTOUCKY METOJIOB pelIeHus
MPAKTUYECKUX 3aj7]a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS,

. MIPUMCHCHHE OCHOBHBIX
METOJIOB TI03HaHUSA (HAOIOIECHNS,
HAayyHOTO0  DJKCIEpUMEHTa)  JJs
U3YYEHUS pa3IMYHBIX CTOPOH
€CTECTBEHHO-HAy4YHON KapTUHBI
MUpa, C KOTOPHIMH BO3HHUKAET
HEOOXOAUMOCTh  CTAJIKUBATHCS B
npodeccuoHabHOU chepe;

° c(OPMHUPOBAHHOCTH CHUCTEMBI
KOMIUIEKCHBIX COLIMATIBHO
OPUEHTUPOBAHHBIX TeOTPaPUICCKIX
3HaHUH’ 0 3aKOHOMEPHOCTSIX
pa3BUTHS TPHUPOJBI, Pa3MEIICHUS
HACEJICHUs U XO035ICTBa, TMHAMUKE U
TEPPUTOPUATBHBIX  OCOOCHHOCTSIX
MPOLIECCOB, MPOTEKAIOIINX B
reorpauuecKoM MPOCTPAHCTBE;

° yMEHHE SICHO, TOYHO,
IPaMOTHO W3JIaraTh CBOM MBICITH B
YCTHOM U  TMCBMEHHOM  peud,
MOHWMATh CMBICT  TIOCTaBICHHOU
3aauu, BBICTPanBaTh
apryMEHTAIIHIO, MIPUBOJIUTH
apryMeHTHI U KOHTPapTyMEHTHI;

° YMEHHUE OINpEeAeNsITh LEeTu U
3aJaud  ACSITeNbHOCTH, BBIOMPATH
CpelCcTBa JIi WX JOCTHIKCHHS Ha
MIPAKTHKE;

° yMeHHue WCITOJIh30BATh
pa3InyuHbIe UCTOYHUKHU TUIS
MOJIYYCHHUSI E€CTECTBEHHO- HAy4YHOU
uHpoOpMallMd U  OLIEHUBaTh  €e
JIOCTOBEPHOCTh  JUIS  JOCTHIKCHHS

yYMEHHE HCIIOJIb30BAaTh
TEXHOJIOTHYECKHE JTOCTHIKCHUS
B oOmactTy (QU3KNKH, XUMUH,
OMOJIOTUHM  JUIS  TIOBBIIICHHS
COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM
npo¢eCCHOHAIBHON
JIeITEIbHOCTH;

o c(OpPMHPOBAHHOCTH
MPEJCTAaBICHUNH O IIEJIOCTHOU
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHE MUpa,
MPUPOJIE KakK eIUHONI
LIEJIOCTHOM CHCTEME,
B3aMMOCBSI3U YeIIOBEKa,
MIPUPOJIBI u oOmecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macmradax BceneHHONM;

. BJIaJICHUE
MOHATUINHBIM anmnapaTom
€CTECTBEHHBIX HayK,

IMMO3BOJIAIOIIUM IMO3HAaBaTh MHUP,
Y4acCcTBOBAaTh B JUCKYCCHUAX IIO
CCTCCTBCHHO-HAYYHbIM

BOIIpOCaM, UCIOJIb30BATh
pas3jIndHbIC HCTOYHUKHU
uHbOpMalUU JUIsI TOJATOTOBKU
COOCTBEHHBIX pabor,
KPUTHYECKH  OTHOCUTBCS K
COOOIIECHUAM CMU,
coJiepKalumM Hay4YHYIO
uH(pOpMaILIHIO;

L OBJIAICHUC YMCHUAMHA

Y HaBBIKAMU Pa3JIMYHBIX BUJOB
MO3HABATEIIbHON JIESITEIbHOCTH
JUTST U3y4YEHHS] Pa3HBIX CTOPOH
OKPYKaIOMIETO E€CTECTBEHHOTO
MUDA;

° OCO3HAaHHOE
JIOTUYECKUMU
OIpEICIICHUS TTOHATHH,
000011eHus, YCTAHOBJICHUS
aHaJIOTUH, KJIacCU(PUKAUU Ha
OCHOBE CaMOCTOSITEIHHOTO
BBIOOpA OCHOBaHMI "
KpUTEPUEB;

° BIIQJICHHE 3HAHUSAMH O
HaumOoJee BaXXHBIX OTKPBITHUSIX
A JOCTI)KEHHAX B 007aCcTH
€CTECTBO3HAHUS, TOBIHUSIBIINX
Ha HBOJIOLMIO TPEICTABICHUN

BJIaJICHUE
JNIEUCTBUSIMHA




IIOCTaBJICHHBIX ueﬂeﬁ H 3a1a4,

° YMCHHE YCTAaHABIINBATh
MNPUIUHHO-CIICACTBCHHBIC CBA3H,
CTPOUTH paccyXIeHue,
YMO3aKJIIOUECHHE (MHIYKTUBHOE,
JNEeNyKTUBHOE M IO AHAJIOTUHU) H
JieNnaTh apryMeHTHPOBAHHbIE
BBIBO/JIBI;

° BJIaJICHUE YMEHUSIMU
IIPOBECHUS HaOI0AeHN I 3a
OTACJIbHBIMU 06’beKTaMI/I,
mpoueccaMM W SBJICHHSAMH, HX
WU3MEHEHUSIMU B pe3yJibraTe
IPUPOJHBIX W AHTPOIOTE€HHBIX
BO3JICHCTBUH;

° c(OpMHPOBAHHOCTh

IIPEJICTAaBICHUA O HAYYHOM METOIE
IIO3HAHMSI TPUPOABI U CPEICTBAX
U3y4YeHUs MeEraMHpa, MakpoMupa u
MUKPOMHpA; BIAJCHHUE IPUEMaMU
€CTECTBEHHO-HAyUHBIX HAOJIIOJCHUH,
OIBITOB, MWCCIICJOBAHUNW W OLCHKH

JIOCTOBEPHOCTH MOJTy4YEHHBIX
pe3yJbTaTOB,

° BIIQ/ICHUE YMEHUSIMH
reorpauyeckoro aHajam3a u
UHTEPIIPETAIU pa3HooOpa3Hoi
uH(popMaLuu;

o yMeHHue BBICTPAUBATh

KOHCprKTI/IBHBIG B3aUMOOTHOLIICHUA
B KOMaoje IO pEeUIeHUI0 OOIINX
3aJ1a4 B 00JIaCTH €CTECTBO3HAHUS

0 Tmpupoae, Ha pPa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

° c(hOpPMHUPOBAHOCTH
YMEHHUSI PUMEHSTh
CCTCCTBCHHO-HAYYHBIC 3HAHUWA
JUIL OOBSICHEHHSI OKPYXKAIOLIHX

SBJICHUH, COXpaHEHUs
3JI0POBBSI, obecrieyeHust
0e3omacHoOCTH
KHU3HENIEATSILHOCTH,
OCpe)XKHOTO  OTHOIICHHUS K
pUpOJIE, palrOHAIBHOTO

MPUPOJIONIOIB30BAHUSA, & TAKKE
BBITIOJIHEHUSI POJIM TPAMOTHOTO
noTpeOUTENS;

2. CTPYKTYPA U COJEPXKAHHUE YUEBHOM JUCIUILIMHBI

2.1. O6beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Buj yueGHoii padoThl O0bem yacoB
O0bem o0pa3oBaTe/IbHOI NPOTrPaMMBbI 117

B TOM YHUCIIE:

TEOpETHUECKOe 00yUueHne 18
nabopaTopHbIie paboThI -
MPaKTUYECKHUE 3aHATUS 60

KypcoBass paboTa (IPOEKT) (eciu  npedycmMompeHo — OJis
cneyuanvbHocmeil)

Camocmosmenvras paboma 39
IIpome:xxyTouyHas arTecranus B ¢gopMe 3a4era 2







2.2. TemaTnyeckuii mjiaH u coaepikaHue y'{eﬁnoﬁ JUCHUILINHBI «EcTecTBO3HAHHIE»

HanmeHnoBanue Trem Coaeprxanue yueOHOro MaTepuasa, JaboparopHble M NpaKTHYeCKHe padoThl, Oo0bem YV,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXCcs 4acoB ¢popmupoBanmnio
KOTOPBIX
CImocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4
Pasznei. 1 ®uszuka 24
Beeoenue Coaep:xaHue yueOHOro MaTepuaJia 1 Jlnunoctusie 1-3
®dusnka — (yHIaMeHTalbHas HayKa o npupoje. EcrecTBeHHO-HayuHbI METOI IO3HAHUS, €T0 1 [To3naBarenbHble 1
BO3MO>XHOCTH Y TPAHULIBI IPUMEHUMOCTU. EMHCTBO 3aKOHOB MTPUPO/IBI U COCTAaBA BELLIECTBA BO
Bcenennoii. OTKpbITUs B U3UKE — OCHOBA IPOrpecca B TEXHUKE M TEXHOJIOTUH NIPOU3BOJICTBA
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia 6
Mexanuxka Kunematuka. Mexannueckoe apmxenue. Cucrema orcuera. Tpaekropust nprkeHus. [1yTh. 1
[lepemerienue. PaBHoMepHoe npsimosnHeiiHoe aBukeHne. CkopocTb. OTHOCUTENBHOCTh
MEXaHUYECKOT'O JIBM)KEHUS. 3aKOH CII0KEHUsI ckopocTell. CpeHsisi CKOPOCTh pU
HEPAaBHOMEPHOM JBM>KEHUH. MTHOBEHHAasi CKOpPOCTh. PaBHOYCKOpEHHOE NIPSIMOIMHEHHOE
nBuxkenue. Y ckopenue. CBodboaHoe najaenue tein. Jlunamuka. Macca u cuia. Bzaumoneiictsue
Tel. 3aKOHBI AMHAMUKH. CHIIBI B IPUPOAE. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOHBI COXPaHEHUS
B MexaHuke. IMmynbe Tena. 3aKoH coXpaHeHMs UMITyJibca. PeakTHBHOE IBUKEHUE.
Mexanunueckas pabota. MomiHocts. Mexanuueckas sneprusi. Kuneruueckast sHeprusi.
Kunernueckas sneprust u padota. [loTeHnnanbHas 3Heprys B rpaBUTAllMOHHOM IT0JIE. 3aKOH
COXPAHEHHs MTOJIHOM MEXaHUYECKON YHEPIHH.
B ToM 4unciie NpaKTHYeCKUX 3aHATHI 4
1)UccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS OT Beca Tela. 2
2) 3aBUCUMOCTh YCKOPEHUS TeJIa OT €ro MacChl M CUJIbI, IEUCTBYIOIIECH HA TEJO. 2
CamocrosiTesibHasg padoTa 00y4alOUIMXCH 1
1)Pemenue 3amay 1
Tema 1.2 Coaepsxanue yueOHOro MaTepuaJa 1 JInanoctHble 1-3
Ocnoeni MornekyssipHas pu3nka. ATOMUCTHYECKAsl TeOpUsi CTpoeHus BenecTBa. HaOmro1eHus U OMbITHI, 1 [To3naBartenbHbIE




MONEKYAAPHOU hu3uKu
U MepMOOUHAMUKU

MTOATBEPKIAIOIIHNE aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BellecTBa. Macchl U pa3Mepbl MOJIEKYJI.
TernnoBoe ABUKEHUE YaCTHULL BeUIeCTBA. bpoyHOBCKOe nBHKeHUE. M ieanbHbli ras.
Temneparypa kak Mepa cpeJHel KHHETUYECKOW SHEPTUH YaCTULl. Y PaBHEHHUE COCTOSIHUS
HJICATBHOrO Ta3a. Moaenp KuJIKOCTH. II0BEpXHOCTHOE HATSKEHUE U CMAYUBAHUE.
Kpucrannuueckue u amopdusie BeuiectBa. Tepmonunamuka. Buyrpenuss sneprus. Pabora u

TEIJIO0T/Ia4a KaK CriocoObl M3MEHEHHs BHYTpeHHEN sHepruu. [1epBolil 3aK0H TEpMOJMHAMUKH.

TenaoBbie MAaTUHEI U UX IIPUMCECHCHUC.

Tema 1.3
Ocnoewl
INEKMPOOUHAMUKU

Coaep:xanue yueOHOro MaTepuaJia

OnekTpocTtatuka. [locTosiHHbIN TOK. MarauTHoe nojie B3aumopencTBue 3apspKeHHBIX TEl.
DnexTpuuecKui 3apsaj. 3aKOH COXpaHEHUs 3JIEKTpUUecKoro 3apsaa. 3akoH KysoHa.
DIEeKTPOCTATUYECKOE MOJIE, €0 OCHOBHBIE XapAKTEPUCTUKU U CBSI3b MEKIY HUMH.
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

Cuiia ToKa, HanpsKEHUE, SJIEKTPUUYECKOe CONPOTUBIeHUE. 3akoH Oma /11 ydacTka
3JIEKTPUYECKOM Lenu. MarauTHoe nosie. MarHuTHOE 10JI€ U €r0 OCHOBHBIE XapaKTEPUCTHUKH.
JlelicTBME MarHUTHOTO TOJIS1 HA TIPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABUTATEb.
SIBneHne HIEKTPOMArHUTHON UHIYKITUH.

[S—

B ToM yHc/ie MPaKTHYeCKUX 3aHATHIH

1)COopka 31MeKTpUIeCKOH IeTH, U3MEPEHHUE CHUIIbI TOKA M HANIPSHKCHUS Ha €€ Pa3INIHbBIX
y4acTKaX.

\S]

CamocrosTeabHas paﬁoTa oﬁyqalonmxca

1)CocraBuTh TabmuIly «Buabl MEXaHUYECKOTO TBUKEHUS»
2) HabmroieHue u3MeHeHrne YHEPTUU MPU COBEPIICHUU PAOOTHI.

1-5
Perynstusnsie 1-3
KoMMyHHMKaTHBHBI
el

Tema 1.4
Koneoanus u eonnwl

ConepxaHue y4eGHOro MaTepuaJjia

MexaHnYeCKHE KOJICOaHUs M BOJIHBI. CB06OI[HLIC KoJIeOaHMsI. HepI/IOI[, 9aCTOTa U aMIUIMTyda

koseOanuil. 'apmonndeckue konedanus. MexaHnueckue BOJIHbI U UX BUJbl. 3BYKOBBIE BOJIHBI.

VY apTpa3ByKOBbIE BOHBL. YJIBTPA3BYK U €r0 UCIOIb30BAHUE B MEAUIIMHE U TEXHHUKE.
DneKTpoMarHuTHhIE KosieOaHus U BOIHBL. CBOOOAHBIC AJIEKTPOMArHUTHBIE KOJICOAHMUS.
KonebatenbHbIit KOHTYpP. DIEKTPOMAarHUTHOE MOJIe. DIEKTPOMarHUTHBIE BOJTHBL. CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH. CBETOBBIC BOJIHBI. Pa3BuTHe npeacTaBieHuit o Mpupoie CBETa.
3aKOHbI OTpaXEHUs U MpeoMiIeHHs! cBeTa. JInH3pl. DopMyra TOHKOM JIMH3HI.

— (ORI |

B ToM 4ncJie NPAKTHYECKHUX 3aHATHH

1)3yuenue koneOaHUi MaTEMaTHUYECKOr0 MasiTHUKA.

JInanoctable 1-3
Ilo3HaBaTenbHbIE
1-5

Perynsatusneie 1-3
KommyHHKaTHBHBI
el




2)13yuenne uarepdepeHuu U qudpakiiy CBETa. 2
CamocrosiTesibHas padoTa 00y4aOIIMXCs 4
1) CpaBHeHue unTephepeHIus 1 UG paKiys CBeTa. 2
2)CpaBHEHHE OTPAKEHHUE U IIPETIOMIICHUE CBETA. 2
Tema 1.5 Snemenmwr | Conep:kaHue y4eOHOTr0 MaTepuaa 1 JInunoctuslie 1-3
Keanmoeou  ¢puszuku. | KBantoBble cBoiicTBa cBeta. KBanToBas runoresa Ilnanka. @orosnexktpudeckuii 3 QexT. 1 [To3naBaTenbHbIC
Bcenennaa u ee | ®usuka aroma. Monenu ctpoenus aroma. OnwiT Pezepdopna. dusnka aToMHOTO sSApa U 1-5
2601104 UA aJieMeHTapHbIX yacTull. CocTaB M CTPOEHHE aTOMHOTO siipa. PainoakTMBHOCTS. Perynsatusnsie 1-3
PaguoakTuBHBIC U3Iy4EHNS U X BO3ACUCTBHE HA )KUBbIE OpraHn3Mbl. CTpOEHUE U pa3BUTHE KoMMyHHUKaTHBHBI
Bcenennoii. Moaens pacmmpsronieiics Beenennoit. [lpoucxoxnenne CoTHEYHOM CUCTEMBI. el
CoBpemenHas ¢u3nyeckas KapTHHA MUpa.
Pa3nes 2. Xumus. O01as 1 Heoprauuieckasi XUuMHsl 33
Tema 2. 1 Coaep:xaHue yueOHOro MaTepuaJia 9 Jlnunoctusie 1-3
Xumuueckaa kapmuna | Pob XMMHH B )KU3HU COBPEMEHHOTO OOIIIECTBA. 1 Ilo3HaBarenbHbIE
mupa Kak cocmagHnaa | IIpuMeHeHne TOCTKEHU COBPEMEHHON XUMHH B TYMaHUTApHOH chepe AeaTenbHOCTH 1-5
yacmb ecmecmeenHo- | o0IIecTBa. XMMHUECKOE coJiepKaHue yueOHol nucuurinnabl «EcTecTBO3HaHKME» TPU OCBOSHUH Perynsatusneie 1-3
HayuHou kapmunwl | cienuanbHocTedt CI1O counanbHO-IKOHOMUYECKOTO U T'yMaHUTapHOI o poduiei KommyHMKaTHBHBI
mupa. Ocnognvie | npodeccruonanpHoro odpazosanus. [Ipeamer xumuu. Bemecto. Atom. Monekyna. el
nonamusa u  3aKoHbl | XUMUYECKUI 371eMEeHT U (JOpMBI €ro cyliecTBoBaHus. IIpocThie U ClI0KHbIE BEIIECTBA.
xXumuu B ToM 4nciie NPAKTHYECKUX 3aHATHI 4
1)OTHOCHUTENBHBIE aTOMHAS U MoJieKysipHas Macchl. KonnyecTBo BemiecTBa. [locrosiHHas 2
ABoraspo. MonspHast Macca. 3akoH ABoraapo. MoJsipHbIif 00beM ra3os.
2)KonuuecTBeHHbIE U3BMEHEHHS B XMMUU KaK YaCTHBIN CIIydail 3aKOHOB Tepexo/ia
KOJIMYECTBEHHBIX U3MEHEHUI B KAYECTBEHHBIE. 2
CamocrosiTesibHas padoTa 00y4alOIIMXCSH 4
I)IToaroToBka JOKJIa/10B HA TEMY: Y UYEeHbIE, BHECIINE BKJIA/] B pa3BUTHE XUMUU 2
2)Pemenue 3amaq 2
Tema 2.3 Coaepxkanue yueOHOro MaTepuaJa 3
Ilepuoouueckui 3akon | OtkpsiTie [lepuonnyeckoro 3akona. Ilepuoauueckas cuctemMa XuMHYeCcKuX >nemMenToB Jl. 1. 1
u Ilepuoouueckaa | Menneneesa. 3nauenue [leprmoamueckoro 3akoHa u [lepuoqiuaeckoil CHCTEMbI XHMHYECKIX
cucmema xumuueckux | rneMeHToB . V1. Menzaeneesa a1 pa3BuTUS HAYKH M TOHMMAHHS XUMHUYECKON KapTHHbBI MUpA.
anemenmos  JI.  H. | CamocTosiTeibHAsi pafoTa 00y4a0UIMXCs 2




Menoeneesa

1) CpaBHenue paziaunanbie Gopmbl [lepuoanueckoil cucTeMbl XUMUYECKUX d51eMeHToB []. U.
MeHeneesa.

Tema 2.4 Cmpoenue
séewecmea. Booa.
Pacmeopul

Copep:kaHue y4eOHOT0 MaTepuaa

11

KoBasieHTHas cBsA3b: HENoJIsApHas U nossipHast. MloHHas cBsa3b. KaTHOHBI M1 aHUOHBI.
Mertannunueckas cBa3b. BonopoaHas cBs3b.

Bopa B npupoze, 0bITy, TEXHUKE U Ha IPOU3BOACTBE. PU3MUECKHUE U XUMUYECKUE CBONCTBA
Bozbl. OnpecHeHne BOAbl. ATpEraTHbIE COCTOSHHUS BOABI U €€ IEPEXOBI U3 OJJHOTO arperaTHOro
COCTOsIHMS B Apyroe. XuMuueckue peakuuu. [lonsarue o xummudeckon peakuuu. TUmsl
XUMHUYECKHUX peakiuil. CKOpOCTh peakiMy U GaKTopbl, OT KOTOPBIX OHA 3aBUCHT.

B Tom umncie MPAKTHICCKHUX 3aHATHIl

I)PaccmoTpeTs M 3amucaTh O00pa3lbl BEIIECTB M MAaTEPUAJIOB C Pa3IMYHBIMH THUITAMH
XUMHYECKOM CBSI3H;

2)KoHcnekT « XMuMHUYECKHE CBSI3H B )KMBBIX OpraHU3Max)»

3)CocTaBiieHHE CXEMBI «TUIThl XUMUYECKUX PEAKITUN»

4)CocraBieHne KOHCIIeKTa Ha TeMy «CKOpPOCTh peakliu U (aKkTOpbl, OT KOTOPHIX OHA 3aBHCHUT)

[\

CamocTosiTesibHas padoTa 00yyaouuxcst

I)COCTaBI/ITI) KOHCIICKT Ha TCMY «DPHu3nYeCKue CBOMCTBA BOJBI: MOBEPXHOCTHOC HATAXKCHUC,
CMa4YMBaHHC)

NN DN

Tema 2.5
Heopzanuueckue
coeounenus

ConepxaHue y4eGHOro MaTepuaJjia

Knaccugukanus HeopraHu4ecKux COeAMHEHUH U uX cBoicTBa. OKCUIBI, KUCIOThI, OCHOBAHUS,
comu. [lonsitue o runponuse coneil. Cpena BOJHBIX PACTBOPOB COJIEH: KUCast, HEUTpaabHas,
menoyHas. Bonopoauslit mokaszarens pH pactBopa. Metamnbl. O6uue pusnueckue u
XUMHUYECKHe cBoiicTBa MeTauioB. Hemeramibl. OO1as XapakTepUCTHUKA INIaBHBIX MOATPYIIT
HEMETAJIJIOB Ha IPUMEpPE TaJIoreHOB. BaskHelne coeIMHEHNsI METAJIJIOB U HEMETAIIJIOB B
IIPUPOJIE U XO3SIMCTBEHHOM AESTENbHOCTH YEIOBEKA.

B ToM 4nciie NPAKTHYECKUX 3aHATHI

1)Onpenenenue pH pactBopa coseii.

2)B3aumoaeicTBE METAJUIOB C PACTBOPAMU KUCJIOT U COJIEH.

3)CocTaBuTh KOHCHEKT Ha TeMy «MeTamnsl M CIUIaBbl KaK XYA0KECTBEHHBIH MaTepual.
CoenuHeHHs METAJUIOB KaK COCTaBHAs YacTh CPEJICTB N300pa3UTeNbHOrO UCKyccTBa. Hemeramib
U X COEIMHEHUSIKAK COCTaBHAs 4acTh CPEACTB M300pa3UTEIHLHOIO HCKYCCTBa»

NN — |

CamocrosiTesibHas padoTa 00y4alOIIMXCS




1)3anonHuTh TabauLy B TeTpagu: «Kinaccupukanus XUMHYECKUX PEeaKLUumy
2)3anonnuTh Tabauny «Knaccudukanus opraHnuecKuX U HEOPraHUYECKUX COSTUHEHHI

Paznen 3. Oprannyecka

1 XUMUSA

Tema 3.1

Coaep:xanue yueOHOro MaTepuaJia

Opzanuueckue
COeOuHeHUus

OCHOBHBIE MOJIO)KEHHS TEOPUU CTPOCHHUSI OPTAaHUYECKUX COETMHEHUM.

MHuoroo6pasue opranudeckux coequuaenuii. [lonsTre n3oMepum.

VYrnesonopoasl. [IpenenbHblie U HeNpeaenbHbIE YTIEBOAOPOAbL. Peakius noinMepusaiuu.
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB. YTIEBOAOPOAbl KAK OCHOBA MEKTYHAPOHOTO
COTPYJHMYECTBA U BaXKHEHIIIMI UCTOYHUK (popmMupoBaHus OroxeTa PO.
Kucnoponcoaep:xaiue oprannyeckue Bemectsa. [IpenctaButenn KUCI0po1COAEPKALIIX
OpPraHWYECKUX COCIMHEHHM: METHIIOBBIN U ATUJIOBBIN CIUPTHI, TJIMLEPUH, YKCYCHAsl KUCIIOTA.
XKupsr kak cnoxHbie 3QUpPHL. YTIEBOIBL: TIIOK03a, KpaxMall, LEJUTI0103a. A30TCoaepKaIue
OpraHUYECKUEe COeTUHEHHS. AMUHBI, aMUHOKUCIIOTHL, 6enku. CTpoeHre u Ouosioruyeckas
¢bynkus 6enkoB. [Ltactmacce! 1 BostokHa. [IoHATHE 0 MIacTMaccaXx U XUMHYECKHUX BOJIOKHAX.
HarypasibHble, CHHTETHYECKHE U UCKYCCTBEHHbBIE BOJIOKHA.

B Tom umncie MPAKTHICCKHUX 3aHATHIl

1)CoctaBuTh KOHCIHEKT Ha TeMy «lIpuMeHeHMe MOJMMEpOB B MPHUKIATHOM U KIACCHYECKOM
1300pa3UTEIBLHOM HCKYCCTBE.»

2)Ilony4yeHune 3TUIeHa U €ro B3auMOJIeHCTBUE ¢ PACTBOPOM MEpMaHIaHaTa Kajusi, OpoOMHOI
BOJIOM.

CamocrosiTesibHas padoTa 00y4aOIIMXCH

1) [TonroroBka gokianoB: «Buasl kaydyka»
2) llogroroBka noknana: «[IpuMeHeHne yriieBoJJ0B B AKU3HH YEJTOBEKA

Tema 3.2
Xumusa u scu3no

ConepxaHue y4eGHOro MaTepuaJjia

XUMHUS U OPTaHU3M YeloBeKa. XUMUYECKUE dJIEMEHTHI B OpraHu3Me uenoBeka. Opranndeckue
¥ Heopranmdeckue Bemectsa. OCHOBHBIEC )KU3HECHHO HEOOXOMMBIC COSTUHEHHUS: OCITKH,
YTIEBOJIbI, )KUPbI, BATAMUHBI. Y TJIEBObI — TJIABHBIM HCTOUHUK SHEPTUU opranuizma. Ponb
KUPOB B OpraHu3Me. XOJIECTEPHH U €TI0 POJIb B 3JI0POBbE YeJIOBeKa. MUHEpAIbHBIC BEIISCTBA B
MPOYKTaX MUTaHUsI, MUIIEeBbIe 100aBku. COanaHcupoBaHHOE MUTaHue. XuMus B ObITy. Bona.
KauecTBO Bopl. Motomue 1 yucTsIme cpencta. [IpaBuia 6e3omacHoi paboThI CO CpeICTBAMU
OBITOBOM XMMUH.

— (NN N

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

Jlnunoctuslie 1-3
[To3HaBarenbHBIE
1-5

Perynstusueie 1-3
KommyHHKaTUBHBI
el




1)CocraBnenue koHcnekTa «Pojib XUMUYECKUX 3IEMEHTOB B )KU3HU PACTCHUN»
2)KoHcneKT Ha TeMy «XHMMHs B )KU3HU YEJIOBEKAY

DN =

CamocTosiTesibHasi padoTa 00yYaroIMXCst

1) [TogroroBka noknanoB Ha Tembl: DepmenTsl. Butamunbl. 'opmonsl. Jlekapersa.

Pa3pen 4. Buoaorus

44

Tema 4.1

buonocus —
COBOKYNHOCHb HAYK O
HCUBoIl npupooe.
Memoowt Hay4Hozo
NO3HAHUA 8 OUONO02UU.
Knemka

Coaep:xanue yueOHOro MaTepuaJia

14

XKusas npupona kak 00beKT u3yueHust OM0JI0ruu. MeTo bl HCCIIe0BAHUS JKUBOU IPUPO/IBI B
o6uosioruu. OnpeneneHune KU3HM (C MPUBJICYCHUEM MaTepraia U3 pa3iesioB GU3UKU U XUMHH).
VYpOBHM OpraHHU3aLUH KU3HU.

Hctopus nzyuenust kietku. OCHOBHBIE MTOJIOKEHHS KIETOYHOM Teoprn. Kitetka —
CTPYKTYpHO-()yHKIIMOHAJIbHAS (JIEMEHTapHas) enHuLa )KU3HU. CTpoeHHE KIETKH.
Heopranmueckue BemecTBa B COCTaBe KJICTKU. YTIJIEBOJIBI U IMIHUBI B KieTke. CTpyKTypa u
ouosiornyeckue pyHkuuu 6enkoB. CTpoeHHE HYKJICOTUAOB U CTPYKTYpa MOJUHYKICOTHIHBIX
neneii IHK u PHK, AT®. Bupycsr u 6akrepuodarmu.

B Tom umncie MPAKTUHICCKUX 3aHATHIl

1)YpoBHU Opranu3aiuu >KM3HH.

2)MeTombl TO3HAHMS )KUBOU MPUPOIBI.

3)OnucaTh CTpOCHUE KIETKU BUpYCa

4)HabmroieHne KIeTOK paCTeHUN U KUBOTHBIX MO MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenapaTax U Uux OlHCaHUeE.

5) CpaBHEHUE CTPOEHHUS KJIETOK PACTEHUN U KUBOTHBIX.

N NN =\

CamocrosiTesibHas padoTa 00y4alOIMIMXCH

1) 3anonauts Tabnuny: «Vcropus pazBuTHs OMOTOTUN»
2)3anucarh 3HaYEHUE MAKPO-, MUKPO- U YITPAMHUKPORJIEMEHTOB JUIsl YEIOBEKA

NS 2N SR S\

Tema 4.2
Opzanusm

ConepxaHue y4eGHOro MaTepuaJjia

Opranmsm — eauHoe 11e10e. MHOrooopasue oprann3MoB. OOMEH BELIECTBOM M DHEPTHEd C

OKpYyJXKalomel Ccpelnod Kak HEeoOXOIMMOE YCJIOBHUE CYIIECTBOBAHUSI JKUBBIX CHCTEM.
CrnocoOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH IKHUBBIX
opraHu3MoB. [leneHue KJIETKH — OCHOBAa POCTA, PA3BUTHUSI U PA3ZMHOXKEHHUS OPTraHU3MOB.

becnonoe pasmuoxkenue. 11onoBoi nmpouecc U 1moaoBoe pa3MHokeHHe. OIIOJOTBOPEHHE, €ro
Oouosnoruuyeckoe 3HaueHue. [loHsTHe 00 WHAMBUAYAIbHOM (OHTOreHE3), 3MOPHOHATIBLHOM
(osMOpuorenes) U MOCTIMOPUOHATIBLHOM pa3BUTUH. VIHAMBHIyalbHOE pAa3BUTHE YEJIOBEKA M €ro

Jlnunoctuslie 1-3
[To3HaBarenbHBIE
1-5

Perynstusueie 1-3
KommyHMKaTHBHBI
el




BO3MOJKHBbIE HapymleHus. OOuiye NpeAcTaBIeHUs O HAaCJIEACTBEHHOCTH U H3MEHYMBOCTH.
I'enernueckas TEpPMUHOJIOTUSA M CUMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHus. HacienoBanue
IIpU3HaKkoB y u4enoBeka. [lomoBele xpomocombl. CHLEIUIEHHOE C IOJIOM HacleJOBaHHE.
HacnencrBennsle 0oJe3HM 4YeJIOBEKa, WX NPUYMHBI M npodunaktuka. CoBpeMeHHbIE
IIPEICTAaBICHUsT O TeHEe M TeHoMe. ['eHeTMdyecKkue 3aKOHOMEPHOCTH HM3MEHYHMBOCTH.
Knaccudukanus Gpopm m3meHunBocTH. BimsiHue MyTareHOB Ha opraHu3M 4enoseka. [Ipenmer,
3a/a4d U METOIbl CEJIEKIMHM. |'eHeTM4ecKue 3aKOHOMEPHOCTH cenekuuu. Yuenue H. WM.
BaBuioBa 0 1meHTpax MHoOrooOpasusi U INPOMCXOXKIEHUS  KYJIbTYPHBIX  pPacTEHUH.
buorexHonorus, ee JOCTHKEHUs, NEPCIEKTUBbBI PA3BUTHSL.

B Tom umncie MPAKTUHICCKUX 3aHATHIl

1)Pemienue seMeHTapHBIX TEHETUYECKHUX 3a]1a4.

2)AHanu3 ¥ OLIEHKA dTUYECKUX ACTIEKTOB Pa3BUTHS HEKOTOPBIX UCCIICIOBAHMMN B
OMOTEXHOJIOTHH.

3)IloaroroBka npe3eHTanus Ha Temy «HacneacTBennbie 601€3HM

N = |

CamocrosiTesibHas padoTa 00yYaumuxcst

1)CocTaBuTh CXEMY: CIIOCOOBI Pa3MHOXKEHHUS, TUIIBI PA3MHOKEHUSI.
2)3anumure B TeTpaau OMOIOrHYecKoe 3HaueHue MUTO3a U Mero3a

NS 2N SR~ )

Tema 4.4
Buo

Coaep:xaHue yueOHOro MaTepuaJia

Bun, ero kpurepun. DBOIIOIMOHHAs TEOPUS U €€ pojib B (POPMUPOBAHUH COBPEMEHHOI
€CTECTBEHHO-HAy4YHON KapTUHBI MUpa. [lonysanms kak CTpyKTypHas €IMHULIA BUAA U
sBommorun. CunTeTndeckas teopus sBostorun (CTI). JIBUKylye CHIlbl 3BOJIIOLNHU B
cootBeTcTBUM ¢ CTO. Pesynbrarsl 3Bomtonnu. CoxpaHeHre MHOrooOpa3usi BUJ0OB KaKk OCHOBA
yCTOMUYMBOTO pa3BUTUA Ouocdepsl. [IpuunHbl BeIMUpaHus BUAOB. bruoigornueckuii mporpecc u
Oouosornueckuii perpecc. [ UMoTe3bl MPOUCXOXKICHUS KU3HH. Y CIIO)KHEHHE )KUBBIX OPTaHU3MOB
Ha 3emiie B pOoLecce IBOIIOLUU. AHTPOIOI€HE3 U €ro 3aKOHOMEPHOCTH. J[oka3aTenbcTBa
POACTBA YCIIOBEKA C MIICKONIUTAIOINMHU KUBOTHBIMHU. OKOJIOTHYECKHUE (1)aKTOpI)I
aHTPOIIOTeHe3a: YCIOKHEHHE MOMYIAIUOHHON CTPYKTYPbI BU/Ia, U3TOTOBICHUE OPYIUil TpyAa,
nepexona OTpaCTUTCIbHOI0 K CMCIIAHHOMY THITY ITMTAaHUS, UCIIOJIb30BAHUC OT'HA. ITosgBnenue
MBICIMTENBHOMN EATEIbHOCTH U YeHOpa3iesbHoN peur. [IporcxoxkaeHne yenoBeuecKux pac.

B ToM 4nciie IPAKTHYECKUX 3aAHATHI

1)KoHcrekT mpoucxoxaeHne 4eI0BeYeCKUX pac
2)Onucanue ocobei Buja no Mophosorn4eckoMy KpUTEpHIO.

p—




3)AHanu3 ¥ OLleHKa Pa3InYHbIX THIIOTE3 IPOUCXOKACHUS )KU3HH.
4)AHanu3 U OLEHKA pa3IMYHbIX THIIOTE3 IPOUCX0XKICHUS YEJIOBEKA.

CamocTosiTesibHasi padoTa 00yYarommXxcst

1)3anonuuTh Tabnuiy: «Panaue apomopdo3s»
2)3anucaTth 3Ha4eHHE apoMOp(O30B B IBOJIIOIUHU 3eMITH

Tema 4.5
Axocucmemul

Coaep:xanue yueOHOro MaTepuaJia

[IpenMer 1 3aga4u KOJIOTUU. YUeHHE 00 IKOJIOTHYECKUX (pakTopax, ydeHHe 0 COOOIIecTBaX
OpraHu3MOB, yueHue o onochepe. Dxomorndeckue GakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.
Dkosoruueckas xapakrepuctuka Buaa. [lonstue 06 skonornueckux cucremax. Lenu nutanus,
Tpoduueckue ypoBHU. broreonenos kak sxocucrema. buocgepa — riodanpHas SKocucTeMa.
Yuenue B. W. Bepuaackoro o 6uocdepe. Poib xxuBbix opranuzMoB B 6uocdepe. buomacca.
buonoruueckuii KpyroBopot (Ha npuMepe KpyroBopota yriaeposaa). OCHOBHbIE HAaIIpaBJICHUS
BO3JICHCTBUS UenoBeka Ha Ouocdepy. Tpanchopmaiust ecTeCTBEHHBIX YKOJIOTUYECKUX CUCTEM.
Oco0eHHOCTH arpo3KOCHUCTEM (arpOIICHO30B).

— RN DI D

B TOM 4nciie NPAKTHYECKUX 3aHATHI 7

1)CocraBienue cxem nepeiayy BeecTB U dJHepruu (Leneil murtanus). 1

2)CpaBHuUTENbHAS XapaKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH. 2

3)Pemienne 3K0IOTHYECKUX 3a]1a4.

4)AHanu3 U OlleHKa MOCIEACTBHI COOCTBEHHOI IeATENHHOCTH B OKpYKalolel cpee, 2

rJ1I00JIbHBIX KOJOTHYECKUX MPOOJIEM U MyTEH MX peleHusl. 2
IIpomexyToUHasl ATTECTALMA 2
Bcero: | 1174




3. YCJOBUS PEAJIU3AIIMU ITIPOT'PAMMBI YYEBHOM JUCHUILIMHBI

3.1. lns peanmuzanuu TOporpaMMbl  Y4eOHOM  JAMCHMUIUIMHBI  JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIICIYIONIUE CIICIIHATbHBIC ITOMEICHHUS

KabuHer ecTecTBEHHO-HAYYHBIX MUCIHMIUIMH OCHAIICH OO0OpYAOBaHHEM: JOCKOU
y4eOHOM, paboYrMM MECTOM TPENoaBaTess, CTOJaMHU, CTYJIbSIMH (TI0 YUCITY O0YydJaroImxcs),
mkadaMu A XpaHEHUs] Pa3TaTOYHOTO JUIAKTUYECKOTO Marepualia U Ap.; TEXHUYECKUMU
cpeacTBaMu 00ydeHUs (KOMITBIOTEPOM, CPEICTBAMU ayJHOBU3YAIIN3alluU, MYJIbTUMEIUHHBIM
MIPOEKTOPOM).

3.2. UnpopmannoHHOe oOecrnedeHne peajn3alui NPOorpaMMbl

Jlns peanmzanuu nporpammbsl OnOnnoTedHbiit GoHx 00pa3oBaTeNbHON OpraHu3aluu
JIOJDKEH HMMETh TIeYaTHBIE H/WIM 3JEKTPOHHBIE OOpa3oBaTeNbHbIE M WH(POPMAlMOHHBIC
pecypchl, peKOMEHTyeMbIe JJ1s1 UCIIO0JIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. [TeyaTHbIe M3TAHUA —

3.2.2. DJIeKTPOHHbBIE U3TAHUS

1. Bansuckuii, C.W. EctectBo3Hanue : yuyeOHHMK M TMPAKTUKYM JJsi CpPETHETO
npodeccuonansHoro obpazosanus / C. W. Bansackuii. — Mocksa : M3ngarensctBo FOpaiir,
2020. — 367 c.— (IIpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-13604-3. —
Texcr : snextponssiii / ObC Opaiit [caiit]. — URL: https://urait.ru/bcode/466079 (mata
obpamenus: 02.04.2020).

2. TopenoB, A.A. EcrectBo3Hanue: ydeOHOE IOcoOHMe Uil CPEIHErO

npodeccuoHaibHOro obpa3oBanus / A. A. T'openoB. — 4-¢ wu3n., mnepepad. u jom. —
Mocksa : M3parensctBo FOpaiit, 2020. — 355 ¢. — (IlpodeccrnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-10214-7. — Tekct : osnektponHsid // 3BC HOpaiir [caiit]. —

URL: https://urait.ru/bcode/448999 (nata obopamenus: 02.04.2020).
3. Enunas xomekius mu@poBbIX 00pa3oBaTeIbHBIX PECYpCOB: calT - http://school-

collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/28/ - Pexxum
JOCTyTa: perucTpamnuu He Tpedyercsa. — TeKCT: AIeKTPOHHBIM.
4. Poccuiickas ANEKTPOHHAS HIKOJIA. EcrectBo3Hanme: calTt -

https://resh.edu.ru/subject/33/ — Pexxum poctryma: perucrpauuu He Tpedyercs — Tekcr:
AJIEKTPOHHBIN.

5. CnpaBoYHHK €CTECTBEHHBIX HayK. — calT - http://naturalscience.ru/ - Pexum
JIOCTYTIA: PETUCTpaluu He TpebyeTcs. — TeKCT: AIeKTPOHHBIH.

3.2.3. JlonoJiHUTeIbHbI€ HCTOYHUKH

1. Poccuiickas ®enepanus. 3akonsl. DeaepanbHblii 3ak0oH «O06 00pa3oBaHUU B
Poccuiickoit deneparuny: denepanbubiii 3akoH Ne 273-O3 [mpunst ['ocynmapcTBeHHOU
aymoit 21 nmexabpst 2012: omobpen Coerom Depeparnuu 26 aexabps 2012]. - Mocksa:
Dxemo, 2020. - 32; 20 cm.- (AkTyanbHOE u3AaTenbCeTBO). -80 3K3. - ISBN 978-5-04-1100124.
- Tekcr: HemocpeACTBEHHBIN

2. [Mpukaz MwunoOpHayku Poccunm ot 17.05.2012 Ne 413 «OG6 yTBepkAeHUU
(benepaabHOro rocyAapcTBEHHOr0 00pa30BaTENLHOrO CTaHIapTa CPEAHEro (TOJIHOTO0) 00IIero
00pa3oBaHU. - Tekcer: 3JEKTPOHHBIN - URL:
https://www.garant.ru/products/ipo/prime/doc/70088902/ (nara obpamenus: 01.02.2020).

3. [Ipukaz Mwunobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHenuit B [lpuka3z MunucrepcTBa obpa3oBaHuss M Hayku Poccuiickoit ®denepanuu ot
17.05.2012 Ne 413 «O06 yrBepxaeHuu GeaepaibHOro roCyJapcTBEHHOTO 00pa30BaTEIHbHOTO
CTaHJapTa CpeAHero (MOJHOro) oO0Iiero oOpa3oBaHUsA». — TEKCT: AMeKTpoHHbIH — URL:
https://www.minobrnauki.gov.ru/ (mara oopamenus: 01.02.2020).




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEFHOU JUCIHUATIIAHBI

KOHTpOJIL Hu OIICHKAa

pEe3yNbTaTOB

OCBOCHUA

yueOHOU

JUCHUITIINHBI

OCYIIECTBIISIETCSl MperojaBaTesieM B IPOLECCe MPOBEACHHUS MPAKTHUECKUX 3aHATUH,
CaMOCTOSITENILHOM pabOThI, MHANBUIYAIBHBIX 3aJIaHUH, YCTHOT'O OIpPOCa.
IIpomesxyTounast arrecranus — AuppepeHunPOBAHHBIN 324ET.

PesyabTarbl  00yuyenusi  (ocBoeHHble| KpuTepuu oneHku MeTo/bl OLlEeHKH
YMeHHs, YCBOCHHbIE 3HAHUA)

Yvmenusn:

° YCTOMUYUBBIA HHTEPEC K MCTOPHM H| -JAEMOHCTPUPYET 3HAHWA B Y CTHBIA ompoc,
TOCTH>KEHUSIM B 00JIACTM  €CTECTBEHHBIX| 00JACTH €CTECTBO3HAHUS, WHIUBUTyaJIbHBIC
HayK, YyBCTBO T'OpJOCTH 3a pOCCHMICKHE - pabOTaeT C pa3iIUuHBIMU [(3aJIaHUS.
€CTECTBEHHbIC HAYKU; ucrounrkamu nHpopmanuu;  |[[IpakTudeckas

° TOTOBHOCTBH K MIPOJAOJDKEHUIO| - BBICTYIIACT Ha CCEMHHAapax, pa60Ta. OI_ICHKa
06pagoBaHH;1, IIOBBIILLICHUIO KBaJ'II/I(bI/IKaLII/II/I 000CHOBBIBAET CBOIO TOYKY CAaMOCTOSTEIIbHONU
B U36paHHOM npodeccHoHanbHOH| 3PEHHUS; paboTHI, TECT.
MesITeNbHOCTH C UCIIOJIB30BAaHUEM 3HAHUH B| - pa3pabaTbIBaeT U 3alUIIACT

00J1aCTH €CTECTBEHHBIX HAYK; MIPOSKTHYIO padoTy;

. YMEHHE npoaHanu3upoBars| -~  TPaAMLIHOHHAsA  CHCTEMa

TEXHOTCHHEIE HOCJIENCTBUS s OTMETOK B Oajtax 3a Kaxmyro

OKpYKarolen cpenpl, OBITOBOM 1 BBIIOIHCHHYIO pabory;

MPOU3BOJACTBEHHOMN nesareabHocTy| -  HAKONHUTCIbHAA  CHCTCMaA

eIIOBEKA, OaJl;IOB, HA OCHOBE KOTOPOM

o yMeHHe VIIPABIATD cBoeii| BPICTaBIISETCS HUTOroBas

[MO3HABATEILHON JeATeabHOCTRI0, OTMETKA,

MPOBOJIUTH CaMOOIICHKY YPOBHS

COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO

Pa3BUTHS;

° BJIaJICHUE HaBBIKaAMH|

MMO3HABATEIILHOM, y4eOHOA

MCCIIEIOBATENILCKOM U IMIPOEKTHOMN

IIeSTEIbHOCTH, a  TakKe  HaBBIKAMHU

paspeiieHusi MpoOieM; TOTOBHOCTh U

CIIOCOOHOCTh K CaMOCTOSITEIbHOMY MOMCKY]
METO/IOB PpEIICHUs] NPAKTUYECKUX 3ajad,

MPUMCHCHHIO Pa3IUYHBIX METOJIOB
MO3HAHMS;

U MPUMEHEHHE OCHOBHBIX METOJIOB
MMO3HAHUS (HabnroieHus, Hay4HOI0

DKCIIEPUMEHTA) JJIsl U3YyYCHUS Pa3IMn4HBIX
CTOPOH  €CTECTBEHHO-HAy4YHOW KapTHHBI
MHpa, c KOTOPBIMHU BO3HHUKAET
HE00XO0INMOCTh CTAJIKUBATHCS B
npodeccuoHaabHOM chepe;
o c(hOpMHUPOBAHHOCTD
KOMILIEKCHBIX COIIMAJTBHO
OPHEHTHPOBAHHBIX reorpa)uuecKux
SBHaHWII O 3aKOHOMEPHOCTSX pa3BHUTHUS
NPUPOJBI, PAa3MENICHHsS HACeICHUS U
XO3SHCTBA, TMHAMUKE M TEPPUTOPHAITIBHBIX|

CHUCTEMBI




0COOCHHOCTSIX TIPOIECCOB, MPOTEKAIOIINX B
reorpauuecKoM MPOCTPAHCTBE;

[ YMCHHUEC SCHO, TOYHO, TIpPaMOTHO
W3JIaraTh CBOM MBICIM B YCTHOH H
MUCLMEHHOU peyu, IIOHUMATh CMBICJT]
[MOCTABJIICHHON  3aJauyu, BBICTPaWBaTh
APTrYMCHTALIUIO, IMPUBOAWUTL APTYMCHTHI H
KOHTPapTyMEHTHI;

° YMEHHUE ONpPENeNsATh e U 3alauul
NMEesTeIbHOCTH, BEIOMPATh CPEJICTBA IS MX
ITOCTHIKEHUS Ha MTPAKTUKE;

[ YMEHHE HCIOJIb30BaTh Pa3IUYHbBIC
MCTOUYHUKU [JIA IMOJYYCHHA CCTCCTBCHHO-
HayqHOH WHGOPMAIIMM W OILICHWBATh €€
ITOCTOBEPHOCTh TUISt JIOCTHOKCHHUS
[MOCTaBJICHHBIX ILICJICH M 3a]1a4;

[ YMCHHUC YCTAaHABJIUMBATb HNPUYUHHO-
CJIC/ICTBCHHBIC CBSI3U, CTPOHTH
paccyxaeHue, YMO3aKJTIOUECHUE
(MHIYKTUBHOE,  J€AYKTUBHOE M  IIO
QHAJIIOTUM) U JeNaTh apryMEHTHUPOBaHHBIE
BbIBOJbI,;

° BIIQJICHUE YMEHHUSMHU MPOBEICHHUS]
HAOJIIOICHUI 3a OTACILHBIMH OOBEKTaMHU,
Mporeccamu u SIBJICHUSIMH, ux|
W3MEHEHUSMHU B PE3YJIbTATe IIPUPONHBIX U
AQHTPOIIOTEHHBIX BO3JICHCTBUI;

° c(hOPMHUPOBAHHOCTH MPEACTABICHUH
0 HAYYHOM METO/I€ MO3HAHMS MPUPOIBI U
cpencTBax W3y4YEeHUS Meramupa,
MakpoMHpa ¥ MHKPOMHpA; BIAJCHHE
npueMamMunu €CTCCTBCHHO-HAYUYHBIX
HAOIOJICHUH, OIBITOB, HCCIICIOBAHUA H
OIICHKM  JIOCTOBEPHOCTH  TOJTYYEHHBIX

pe3yJbTaToB;
° BJIaJICHNE YMEHUSAMHY|
reorpagpuueckoro aHaIM3a u
MHTEPIIPETALUN pa3zHooOpa3HOH
MHpOpMaILNH;

° yYMEHHUE BBICTPaNBaTH|

KOHCTPYKTUBHBIC B3aMMOOTHOIIICHUA B
KOMaHAC 110 PCUICHUIO 06HII/IX 3aga4 B
o0acTu CCTCCTBO3HAHMAA,

3HaHus:

° TOTOBHOCTD CaMOCTOSITEJIBHO| - OMNUPAETCd Ha OCHOBHBIE [-YCTHBIN OITPOC,
MOOBIBaTh HOBBIE TSI CE0S €CTECTBEHHO-| MOHITHS npu OTBETaX, [MHAWBHUAYyalIbHBIC
Hay4yHbl€ 3HAHHSA C MCIOJIb30BaHMEM JUIsA| ITyOJNMYHBIX BBICTYIUICHHSAX;  3aJIaHUS.

ATOTO JIOCTYITHBIX HUCTOYHMKOB -  TI'paMOTHO  ucnoib3yer [[IpakTuueckas
MHpOpMaLNH; METOJIOJIOTHIO  JKOJOTMM B [paboTa. Onenka
° 00BEKTUBHOE OCO3HaAHUEC pa60Tax; CaMOCTOSITEILHOM

SHAYUMOCTHU KOMHeTeHI_[I/Iﬁ B o0OJactu

- TpaJWIIMOHHAs  CHUCTeMa

paboTHI, TECT.
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CCTCCTBCHHBIX HAYK JJIsI YCJIOBCKAa H

0O1IeCcTBa, YMCHHE KCII0JIb30BaTh
TEXHOJIOTMYCCKUE JOCTIIKEHUS B 00JIACTH
(bu3uKH, XHAMUH, ouoaoruu TS
[TOBBIIIICHUS COOCTBEHHOTIO|
WHTEIICKTYaIbHOTO pa3BHUTHS B
BBHIOpPAHHOMU pohecCuOHATBLHOM
eATEIbHOCTH;

° c(hOpPMHUPOBAHHOCTh MPEACTABICHUH]

0 ILEJOCTHOM COBPEMEHHOW €CTECTBEHHO-
HAaydHOW KapTHHE MHpa, NPUPOJAE KakK
eIMHOM IIEJIOCTHON CHCTEME, B3aMMOCBS3U
JeI0BeKa, NPUPOIBI | oO1iecTBa,
MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax|
Bcenennoi;

o BJIaJICHUE HOHSATHHHBIM|
anmnapaTom €CTECTBEHHBIX HayK,
MO3BOJISIOIINM MIO3HABaTh MHD,
Y4aCTBOBATh B JICKYCCHSIX 1o
€CTECTBEHHO-HAYYHBIM BOITPOCAM,
MCIIOJIB30BAaTh  PAa3JIMYHbIE  MCTOYHUKH
MH(pOpMaIUN ISt HOJITOTOBKH
COOCTBEHHBIX pabor, KPUTHUYECKU

OTHOCHUTBCSA K COOOIIIEHUAM CMU,
COJIEpXKaIINM Hay4YHYIO0 HHPOPMAIIHIO;

L OBJIAACHUC YMCHI/ISIMI/I H
HaBbIKaMU Pa3JIMYHbBIX BHUIIOB
MO3HaBaTEJILHOU NEeATEIILHOCTH IS

M3y4CHUSI PasHBIX CTOPOH OKPYKAIOIIETO
€CTECTBEHHOTO MUPA;

° OCO3HAaHHOE BJIaJICHHE JIOTHYECKUMHU|
MENCTBUSIMHA OIpEICIICHUS TOHSTHH,
0000IIeHNsI, YCTAHOBJIGHUS  AHAJIOTH,

Kiaccuuranuu Ha OCHOBE
CaMOCTOSITENILHOTO BHIOOpPa OCHOBAHHWH H
KPUTEPHUEB;

° BIIQJICHUE 3HAHUAMH O Haubolee

BaXHBIX OTKPBITHSX W JOCTHKCHHUSIX B
00JacTH €CTECTBO3HAHMS, MOBIHIBIIMX HA)
DBOJTIOIMIO TIPEJICTABICHUA O MPUPOJIE, HA|
pa3BUTHE TEXHUKU U TEXHOIIOTHU;

° c(hOpMHUPOBAHOCTH yMEHUsI
MPUMEHSTh E€CTECTBEHHO-HAYYHbIC 3HAHMUS]
TSI OOBSICHCHHST OKPYIKAIONINX SIBJICHUH,
COXpaHEHHUS  3/I0pOBbs,  oOecreveHus
0€30IMacHOCTH KU3HECATSIIbHOCTH,
OepeXKHOTO0  OTHONIICHHS K  MPUPOJIE,
PaIMOHATIBFHOTO  TIPHUPOJIONOIB30BAHUS, 4
Tak)Ke BBIIIOJIHEHUS POJIM TPAMOTHOTO,
MOTpeOUTeNs;

OTMETOK B 0allax 3a KaXmyko
BBITIOJITHCHHYIO padoTy;

- HAKOMWTEIbHAS CHCTEMa
0ajyioB, Ha OCHOBE KOTOPOH
BBICTABIISICTCS UTOTOBAs
OTMETKa.
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IIpuiaoxenune
INPUMEPHBIE TEMbI PEOEPATOB HHIANBU/AYAJIbBHBIX ITPOEKTOB

Martepus, GOpMBI €€ IBUKCHHS U CYIIECTBOBAHUS.
[Tepsriit pycckuii akagemMux M. B. JIoMoHOCOB.
HckyccTBO 1 npouecce nmo3HaHusl.
®u3rKa U My3bIKaJIbHOE UCKYCCTBO.
[[BeTomMy3bIKA.
®u3rKa B COBPEMEHHOM ITHPKE.
®du3nuecKue METOIbl UCCIIEI0BAHMS TAMSATHUKOB UCTOPUHU, APXUTEKTYPhI U IPOU3BEACHUI

HCKYCCTBA.

HayuHo-TexHuueckuii nporpecc 1 NpoodaeMbl SKOJIOTHH.
buotexHosorus u renHast nHxeHepusi — texHonoruu XXI Beka.
HanorexHosorusi kak IpUOPUTETHOE HAIPABICHUE PAa3BUTHS HAYKU M IPOU3BOJICTBA B

Poccuiickoit deneparumu.

OxpaHa oKpyxarolei cpepl OT XUMUYECKOTO 3arpsi3HEHUSI.

PactBOpbI BOKpYT Hac.

YcTrpaneHue KeCTKOCTH BOJbl HA TPOMBIIUICHHBIX MPEINPUITUSX.

Hcropust BOBHUKHOBEHUS U Pa3BUTHS OPTaHUYECKOW XUMUMU.

YrneBoibl U UX pOJib B JKUBOW IPUPOJIE.

2Kupbl Kak IpOAYKT MUTAHUS U XUMUUYECKOE ChIPhE.

HexBartka nmpo1oBoIbCTBHS Kak riio0anbHas mpo0ieMa 4eIoBevecTBa U ITyTH €€ PeIICHHS.
CpencTBa rUrieHbl Ha OCHOBE KHUCIOPOACOAEPKAIIUX OPraHUYECKUX COCITMHEHUM.
CHUHTETHYECKHE MOIOIIUE CPEJICTBA: TOCTOMHCTBA U HETOCTATKH.

Jeduur Oenka B MUIIEBBIX MPOAYKTaX U €ro MPeojojeHHEe B paMKax TIioOaabHOU

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

B. U. Bepuanckuii u ero yuenue o ouocdepe.
Hcropus v pa3BUTHE 3HAHUM O KIIETKE.
Oxpykarolas 4eloBeKa cpeJa U €€ KOMIIOHEHTBI: pa3jM4YHble B3IVISIABI HA OAHY

npobiiemMy.

[MTomynsmus kak e1uHUIA OMOJIOTNYECKOM SBOIIOLIUH.

[Tomymsiiust Kak SKOJIOrHYecKasi €IMHULA.

CoBpeMeHHbIE B3IJI/1bl Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.

CoBpeMeHHbIE B3IJIS/Ibl Ha TPOUCXO0XKICHNE YEJIOBEKa: CTOJIKHOBEHNE MHEHUH.
CoBpeMeHHbIE METOABI UCCIIEOBAHMSI KIIETKH.

Cpenpbl 0OuTaHUs OPraHU3MOB: IPUUUHBI Pa3HOOOpa3HsL.
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