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1.0BIIASI XAPAKTEPUCTHKA PABOYEW ITPOI' PAMMBbBI
YUYEBHOM JUCHOUIIJINHBI
OVY /.10 EcrecTBO3HAHUE
1.1. MecTro IMCHHUIUIMHBI B CTPYKType OCHOBHOW mNpodeccHoHATIbLHOM
o0pa3oBaTe/IbHON MPOrPaMMbI:

VYyeOnass naucuuruinHa  «EcTecTBo3HaHWe»  sBISETCA  00S3aTeIbHOW  YacCThIO
00111€00pa30BaTEIBLHOTO IIMKJIAa OCHOBHOM MPO(hecCHOHATbHON 00pa30BaTEIbHOM MPOrpaMMbl
B cootBeTcTBUU ¢ PI'OC 1o cnermanbHocTh 44.02.01 JlomkonpHOE 00pa3oBaHUE.

VYuyeOnas aucuuruinHa «EcrecTBo3HaHMe» 00ecTieunBaeT OBIAICHHE:

. c(OpMUPOBAHHOCTh MPEACTABICHUN O IIEJIOCTHOW COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTUHE MHpa, IPUPOJE KaK €IMHOU LEIOCTHOM CHCTEME, B3aUMOCBS3U YEJIOBEKa,
IPUPOJIBI U 00IIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoii;

. BJIQJICHUE 3HAHUSMU O HanOoJiee BAXKHBIX OTKPBITUSIX U JOCTHKEHHSIX B 00JIaCTH
€CTECTBO3HAHMS, MMOBIMSBIIUX Ha SBOJIOLUIO MPEJICTaBICHUM O MPUPOJE, HAa pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

. c(OpPMUPOBAHHOCTh YMEHHsI MPUMEHATH €CTECTBEHHO-HAy4HbIE 3HaHUS IS
OOBSICHEHUSI OKPY)KAIOIIUX SBJIICHUM, COXpaHEHUs 370pOBbs, obOecreueHusi 0e30MacHOCTH
KU3ZHEJEATEILHOCTH, OepeKHOro OTHOIICHUS K pupose, paroHaIbHOrO
MIPUPOJIOTIONB30BAHUS, & TAK)KE BBITIOTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

. c(hOpMUPOBAHHOCTH MPEJICTABICHUI O HAYYHOM METOJI€ MO3HAHUS MPUPOIbI U
CpeicTBax M3Y4YCHHs MeraMupa, MaKpoMHpa U MHUKPOMHUPA; BIAJCHUE MpUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIIOJICHUH, OMBITOB, HUCCIECJOBAHUM U OICHKH JOCTOBEPHOCTHU
MOJIYYCHHBIX PE3YJIbTATOB;

. BJIQJICHWE TOHSATUNHBIM ammnapaToM €CTECTBEHHBIX HAyK, IO3BOJISIOLIUM
MO3HAaBaTh MHp, Y4YaCTBOBATh B JHUCKYCCHUSIX II0 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh Pa3jIMYHble UCTOUYHHUKH MHQOPMAIMH AJs MOJATOTOBKU COOCTBEHHBIX paldoT,
KPUTHYECKH OTHOCUTKCS K coodmenusM CMU, coneprkammmM HaydHYIO HHPOPMAITHIO;

. c(OpMUPOBAHHOCTh YMEHUW MOHMMATh 3HAYUMOCTb €CTECTBEHHO-HAy4YHOTO
3HAHUS JUISI KaXJOTO0 YeJIOBEKa HE3aBUCUMO OT €ro mnpodecCHOHATbHOW NeAITeIbHOCTH,
pa3nuuaTh (aKThl M OIIEHKH, CPaBHHUBATh OILIGHOYHBIE BBHIBOJBI, BHUAETh HUX CBS3b C
KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPHUEB C ONPEIECICHHON CUCTEMON IEHHOCTEMN.

Oco0oe 3HaUYeHHE MUCIUIUIMHA UMEET NMPpU (HOPMUPOBAHUH M PA3BUTHH CIIEIYIOIINX

YV I:

JInyHoCTHBIE!

1. VYCcTOWYUBBIM MHTEpEC K UCTOPUM U JOCTHXKEHUSM B O0JACTH €CTECTBEHHBIX
HayK, 4YyBCTBO FOPAOCTH 33 POCCUNCKUE €CTECTBEHHBIC HAYKH;

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

H36paHHOI>'I HpO(I)CCCHOH&JIBHOfI JIESTEIbHOCTH C HCIOJB30BAaHUEM 3HAHUN B obOmactu
C€CTCCTBCHHBIX HAYK;

3. Oco3HaroT cMbICch B JIeMOHCTpaimoHHoM 3k3aMeHe World Skills u monumarot
JIMYHYIO0 OTBETCTBEHHOCTH 3a OyIyIIUN pe3ybTaT.

Ilo3naBaTenbHbBIE:

1. YMeHue npoaHamu3upoBaTh TEXHOTCHHBIE IOCIEICTBUS A OKpYKarolen
cpezbl, OBITOBOM M MMPOM3BOICTBEHHOM I€ATEIIbHOCTH YEIOBEKA;

2. I'OTOBHOCTH CaMOCTOSTENHEHO I0OBIBATH HOBBIE IS Ce0Sd €CTECTBEHHO-
Hay4HbI€ 3HaHUS C UCHOJIB30BAHUEM JUIS TOTO JOCTYIHBIX HCTOYHUKOB HH(POPMALINY;

3. YMeHue yhnpaBisTh CBOEH TO3HABATEIbHOM JEATEIIbHOCTHIO, MPOBOIUTH
CaMOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJbHOTO PA3BUTHUS;

4. OBinaneHue yMEHHSIMHM U HaBbIKAMHU pa3JMYHBIX BHJIOB I[03HABaTEIbHON

ACATCIIBHOCTH AJId U3YUCHUA PA3HBIX CTOPOH OKPYKAOMIETO CCTCCTBCHHOI'O MUPA,



5. [IpuMeHeHHEe OCHOBHBIX METOJOB TO3HaHUS (HAOMIONECHHS, HAYIHOTO
HKCIEPUMEHTA) Il M3y4YCHUs PA3IHUHBIX CTOPOH €CTECTBEHHO-HAYyYHON KapTHHBI MUpA, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIIKMBATHCS B MPOPECCUOHANBHOM cdepe;

PeryasiTuBHble:

1. OOBbEeKTUBHOE OCO3HAHKHE 3HAUMMOCTH KOMIIETEHIIUN B 00JaCTH €CTeCTBEHHBIX
HayK JUId 4YeJOBeKa M OOIIecTBa, YMEHHE HCIIOIb30BaTh TEXHOJIOTUYECKHE TOCTHXKEHUS B
obnactu (QU3UKU, XMUMHUU, OMOJOTHM MAJisi MOBBIIIEHUS COOCTBEHHOTO HHTEIIEKTYaJbHOTO
pa3BUTHS B BEIOPaHHOM PO ECCHOHATBLHOM 1eATeNTbHOCTH;

2. YMeHue HCIoNIb30BaTh Pa3InyHble UCTOUHUKH JUIS MOJY4EHUS! €CTeCTBEHHO-
Hay4YHOH HMH(}OpManmuu MW OLEHUBATh €€ JOCTOBEPHOCTH JUIS JOCTH)KEHHUS IOCTABIICHHBIX
IeseH U 3ajad;

3. YMeHue ornpeaensaTs el U 3a7aui IS TeIbHOCTH, BEIOMPATh CPEACTBA TS UX
JOCTHKEHUS Ha MPAKTUKE;

KoMMmyHuKaTHBHBIE:

1. YMeHue BbICTpanBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHUS B KOMaHJIE IO
peLIeHUIO 00X 33124 B 00J1aCTH €CTECTBO3HAHUS.

1.2. He.]'lb H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

Copepxanne nporpammbel  «EcTecTBO3HaHME)  HAaNpaBIE€HO Ha  JOCTHXKEHHUE
CIEAYIOLIUX LeJIei:
. OCBOCHME 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpPA M

METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BXXHBIMU UACSIMU U JTOCTUKEHUSIMU
€CTECTBO3HAHMUSI, OKA3aBILIMMU OIPEAEIAIOLIEe BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;
o OBJIAJICHUE YMEHHUSMH IPUMEHATh IOJYYCHHbIE 3HAHUS I OOBSCHEHUS
SBIICHUI OKPYXA[OIEro MHpPa, BOCHPUATHS HWH(POPMAIMKA ECTECTBEHHO-HAYYHOTO W
npoeCCHOHATIBHO 3HAYMMOTO COJEp)KaHUS; PAa3BUTHE WHTEIUIEKTYalbHBIX, TBOPUYECKUX
CIIOCOOHOCTEHN M KPUTUYECKOTO MBILIUIEHUS B XOJI€ IPOBEIEHUS MPOCTEHIINX UCCIIEI0BAaHUM,
aHaJu3a sIBJIECHUN, BOCIPUATHS U MHTEPIIPETALMHN €CTECTBEHHO-HAYYHOH HH(opMaIuuy;

o BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IIO3HAHUS 3aKOHHOM HPUPOABI U
MCIIOJIb30BaHUs IOCTUKEHUI €CTECTBEHHBIX HAYK JUISl Pa3BUTHUS LUBUIN3ALUU U MTOBBIIICHUS
KaueCcTBa JKU3HH;

o NPUMEHEHHE  eCTeCTBEHHO-HAyYHBIX 3HAaHMH B  MpodecCHOHAIbHOU
JeSTeIbHOCTH U IMOBCEAHEBHOM KHU3HU AJIs1 0o0ecrieueHns 0€30aCHOCTH )KU3HEAESITEIbHOCTH;
IPaMOTHOTO MCIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTMH; OXPAaHbI 30POBbs, OKPYKAIOLIEH
Cpenpbl.

B pamkax nporpammbl yueOHOM JUCHUIUIMHBI 00YYarOIMMKICS OCBAUBAIOTCS YMEHUS
Y 3HAHUS:

YV YMeHust 3Hanus

JInuHOCTHBIE . YCTOMYMBBIA ~ HMHTEpEC K | ® TOTOBHOCTb

Ilo3naBarenbHBIC CaMOCTOATCIIbHO

Perynarusnaeie
KoMmmyHuKaTHBHEIE

UCTOPUU U JOCTHXKEHHUSM B 00JacTu
€CTECTBEHHBIX HayK, YyBCTBO
roOpIOCTH 3a poccHiicKHe
€CTECTBEHHbIE HAYKU;

o TOTOBHOCTb K HPOJOKEHHUIO
oOpa3oBaHus, MOBBILICHUIO
KBaJIM(pUKALINH B n30paHHON
npodeCCHOHATBHON NESATETbHOCTH C
UCIOJIb30BaHUEM 3HaHUI B 001acTu
€CTECTBEHHBIX HayK;

o YMEHHE IPOAHAIU3ZUPOBATH
TEXHOI€HHbIE  TOCJIEACTBUSA  JUId

I0OBIBaTh
HOBBIE JUIT ce0sl €CTECTBEHHO-
Hay4YHBIC 3HAHHS c
HCIIOJB30BAHMEM JUISI  DTOTO
JOCTYITHBIX HMCTOYHUKOB
uH(pOopMaLnu;

° 00BEKTHBHOE OCO3HAHUE
3HAYUMOCTH KOMIICTCHIIMH B
00JacTH eCTEeCTBEHHBIX HayK
IS YeJOoBEeKa U OOIICSCTBa,
YMCHHE HCIIOJb30BAaTh
TEXHOJIOTHYECKHUE JIOCTHIKCHUS




OKpYXaroliel cpeabl, OBITOBOH U

IIPOU3BOJCTBEHHOW  AEATEIbHOCTU
YeJI0BEKa;

. YMEHUE YIPABIATH CBOEH
[IO3HABATEJIIBHON  JEATEIbHOCTHIO,
IIPOBOAMTH  CaMOOLIEHKY  YpOBHS
COOCTBEHHOI0  MHTEJUIEKTYaJIbHOI'O
pa3BUTHS;

° BJIaJICHUE HaBbIKaMU
MO3HABATEIILHOM, yaeOHO-

HCCIIEI0BATENBbCKON U MPOEKTHOM
JIESITEIBHOCTH, a TaKKe HaBbIKaMU
paspelnieHus npoodsieM; FOTOBHOCTb U
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY
IIOUCKY METOJI0B pelieHus
IIPAKTUYECKUX 3aj]a4, MPHUMEHEHUIO
pa3IMYHBIX METOJOB I103HAHNUS;

o IIPUMEHEHHE OCHOBHBIX
METOJIOB IO3HaHUS (HAOIIOAEHUS,
Hay4HOTO  3KCIIEpUMEHTa)  JJis
U3YYEHUS  Pa3IUYHbIX CTOpPOH
€CTECTBEHHO-HAY4YHOI KapTUHbI
MUpa, C KOTOPbIMH BO3HHUKAET
HEOOXO/IUMOCTh  CTaJKHBAaTbCi B
npodeccruoHaIbHOM chepe;

° c(OPMHUPOBAHHOCTb CUCTEMBbI
KOMILIEKCHBIX COLIMAIBHO
OpPUEHTHPOBAHHBIX TIeorpaduueckux
3HAHUMI 0 3aKOHOMEPHOCTAX
pa3BUTHA NPUPOIBI, pPa3MEIICHUSA
HaCEeJIEHUs U X03siICTBa, TUHAMUKE U
TEPPUTOPUATBHBIX ~ OCOOEHHOCTSIX
IIPOLIECCOB, MPOTEKAIOIINX B
reorpaguueckoM NpoOCTPaHCTBE;

) yMEHHE SICHO, TOYHO,
IrpaMOTHO H3JIaraTb CBOM MBICIH B
YCTHOM M  NHCBMEHHOW  peuH,
IIOHMMATh CMBIC]I  IIOCTaBIECHHOU
3ajauu, BBICTPanBaTh
apryMeHTaluIo, IPUBOJIUTH
apryMeHTbl U KOHTPapryMEHTHI;

° YMEHHE OIpPENENATh LEIN U
3alauyu  JICSITENIbHOCTH, BBIOMpATH
CpelacTBa s MX JOCTHXKEHMSI Ha
MIPAKTHKE;

° YMEHHE UCII0JIb30BaTh
pas3inyHbIe UCTOYHUKU JUIs
MIOJIyYE€HUSI €CTECTBEHHO- Hay4YHOMU
uH(poOpMallMd U  OLIEHUBaTh €€
JIOCTOBEPHOCTb Il JAOCTHXKECHHUS
IMOCTaBJICHHEIX IICICH 1 3a/1ad;

° YMEHHE yCTaHaBIUBAaTh

B o0mactT (QU3MNKH, XUMUH,
OWoJIOTUH U1l TIOBBIIICHHS
COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO PAa3BUTHS B
BBIOpaHHOM
npo¢eCCHOHAIBHON
JIEITEIbHOCTH;

o c(OpMHPOBAHHOCTH
MPEJCTAaBICHUNA O 1EJIOCTHOM
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHE MHpa,
MPUPOJIE KakK eIUHON
LIEJIOCTHOM CUCTEME,
B3aNMOCBSI3HU YeIIOBEKa,
MIPUPOJIBI u oO1recTna,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macmradax BceneHHONM;

. BJIaJICHUE
MMOHATUINHBIM anmnapaTrom
€CTECTBEHHBIX HayK,

MO3BOJISIIOIIUM TIO3HABATH MUD,
y4acTBOBaTh B AMCKYCCHUSX IO
€CTECTBEHHO-HAYyUYHBIM

BOIIPOCAM, HCIIOIL30BaTh
paszIuyHbIC HCTOYHUKHU
uHpopManuu IS MOATOTOBKH

COOCTBEHHBIX pabor,
KPUTHUYECKH  OTHOCUTBCS K
COOOIICHUAM CMU,
coJiepXKalumM Hay4YHYIO
uH(pOpMaILINIO;

° OBJIAICHUC YMCHUAMHA

Y HaBBIKAMU Pa3JIMYHBIX BUJIOB
MO3HABATEIIbHOW JIESITEIbHOCTH
JUTST U3y4YEHHS] Pa3HBIX CTOPOH
OKPY’KaIOIIETO E€CTECTBEHHOTO
MUDA;

° OCO3HAHHOE
JIOTUYECKUMU
OIpEICIICHUS TIOHATHH,
000011eHus, YCTAHOBJICHUS
aHaJIOTUH, KIacCU(PUKAUU Ha
OCHOBE CaMOCTOSITEILHOTO
BBIOOpA OCHOBaHMI "
KPUTEPUEB;

° BIIQJICHUE 3HAHUSAMH O
HamOoJee BaXXHBIX OTKPBITHUSAX
A JOCTI)KEHHAX B 007acTH
€CTECTBO3HAHUS, TOBIHUSIBIIUX
Ha DBOJIOLMIO TPEICTAaBICHUN
0 TpHpoAe, HA  pPa3BUTHUE
TEXHHWKHU ¥ TEXHOJIOTHIA;

BJIaJICHUE
JNIEUCTBUSIMHA




MPUIUHHO-CIICACTBCHHBIC CBA3H,
CTPOUTH paccyXIeHue,
YMO3aKJIIOUECHHE (MHIYKTUBHOE,
JNENyKTUBHOE M IO QAHAJIOTUHU) W
JieNnaTh apryMEeHTHPOBAHHbIE
BBIBO/JIBI;

L BJIa/ICHUE YMEHUSIMU
IIPOBEJCHUS HaOIoAeHN I 3a
OTACJIbHBIMU 06’beKTaMI/I,
mpoueccaMM UM SBJICHHSAMH, HX
W3MEHEHUSIMU pe3yJbraTe
IPUPOJHBIX M AHTPOIOTE€HHBIX
BO3JICHCTBUH;

° c(OPMHPOBAHHOCTh

IIPEACTABJICHUM O HAy4YHOM METOJE
IIO3HAHUS TPUPOABI U CpPEACTBaX
WU3y4eHUsT METaMHpa, MakpoMHpa MU
MHUKPOMHpA; BIAJCHHUE IpUEMaMU
€CTECTBEHHO-HAyYHBIX HaOJIIOJCHUH,
OIIBITOB, MWCCIICOBAHUNW W OLCHKH

JIOCTOBEPHOCTHU MOJTy4YEHHBIX
pe3yJbTaTOB;

° BIIa/ICHUE YMEHUSIMH
reorpauyeckoro aHajam3a u
UHTEPIIPETALNU pa3HooOpa3Hoi
uH(popMaLuu;

o yMeHHue BBICTPANBATh

KOHCTPYKTI/IBHI)IG B3aMOOTHOIICHUA
B KOMaHje II0 PEHICHUIO OOIIHMX
3aJ1a4 B 00JIaCTH €CTECTBO3HAHUS

° c(hOpMHUPOBAHOCTH

YMEHHS PUMEHSTh
CCTCCTBCHHO-HAYYHBIC 3HAHUWA
JUIL OOBSICHEHHSI OKPYXKAIOIIHX

SBJICHUH, COXpaHEHUs
3JI0POBBS, obecrieyeHust
0e3omacHoOCTH
KHU3HENIEATSILHOCTH,
OCpe)XKHOTO  OTHOIICHHUS K
pUpoJe, palroOHAIBHOTO

MPUPOJIOTIOIB30BAHUSA, & TAKKE
BBITIOJTHEHUST POJIM TPAMOTHOTO
noTpeOUTENS;

2. CTPYKTYPA U COAEPKAHHUE YUYEBHOW JUCIUILIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Buj yueGHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 108
B TOM YHUCIIE:

TEOpETHUECKOe 00yUueHne 50
nabopaTopHbIe paboThI -
MPaKTUYECKHUE 3aHATUS 58
KypcoBass paboTa (IIPOEKT) (eciu  npedycmMompeHo O/
cneyuanvbHocmell)

Camocmosmenvras paboma 54
IIpome:xyTounas arrecrTanus B (popme 2
Au(ppepeHuMPOBAHHOIO 3a4eTa




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

HaunmenoBanue TeM Copaepxxanue yuyeOHOro MaTepuasa, 1a00paTopHble M NPpaKTHYecKHe padoThl, O0bem YV,
caMoCTOsITe/IbHAsI padoTa 00y4ar0IMXcs 4acoB ¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4
Pasznei. 1 ®uszuka 48
Beeoenue Coaep:xanue yueOHOTro MaTepHaJia 2 Jlnunoctusie 1-3
®uzuka — (yHIaMeHTalbHas HayKa o pupojae. EcTecTBeHHO-HAYYHBINH METO/] TO3HAHMUSI, €r0 2 Ilo3zHaBarensHble 1
BO3MO>XHOCTH M IPAHULIBI IPUMEHUMOCTH. EMHCTBO 3aKOHOB ITPUPO/IBI U COCTABA BELLIECTBA BO
Bcenennoi. OTKpbITHS B GU3KMKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOJICTBA
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 14
Mexanuka 1.KunemarTuka. 2
Mexanudeckoe apmxenue. Cucrema orcuera. TpaekTopust IBHKEHHUS.
[Tyts. [lepememenue. PaBHoMepHoe npsimonuHeiiHoe npuxkenue. Ckopoctb. OTHOCUTENBHOCTD
MEXAHUUYECKOTO IBUJKEHUS. 3aKOH CIIOKEHHU cKopocTeil. CpeqHss CKOpOoCTh IpU
HEPaBHOMEPHOM JIBM>KEHUU. MTHOBEHHasi CKOpOCTh. PaBHOYCKOpEHHOE NPSIMOIMHEHHOE
nBmkeHue. Yckopenue. CB00O0IHOE Ma/IeHUE Tel.
2.J]InnamMuka. 2
Macca n cuna. Bzaumozneiicrsue ten. 3akoHbl JUHAMUKU. CHIIBI B IpUPOJE. 3aKOH BCEMUPHOTO
TATOTEHUS.
3.3aKoHbI cOXpaHEeHHMs1 B MeXaHMKe. 2
Hmnynbc Tena. 3akoH COXpaHeHus: umnyibca. PeaktuBHoe nBrxeHue. Mexannueckas pabora.
MormnHocts. Mexannueckast sHeprust. Kuneruueckas sneprusi. Kunernueckas sueprus v padora.
[ToreHanbHas SHEPrUsi B TPABUTALIMOHHOM T0JI€. 3aKOH COXPAaHEHUS MOJTHON MEXaHUYECKON
DHEPIHH.
B ToM unciie NPAKTHYECKHUX 3aHATHH 4
1)WccnenoBanrie 3aBUCHMOCTH CUJIBI TPEHHS OT BECa TeJa. 2
2) 3aBUCHMOCTb YCKOPEHHMSI T€JIa OT €r0 MACChI M CUJIBL, AEUCTBYIOLIEH Ha TEIO. 2




CamocrosiTesibHAsi padoTa 00y4a0IMXxcst

l)Pemenue 3agau
2)CocraBieHHe CXeMbl 3aKOHbI COXpAaHEHHs B MEXaHUKE

[NORIF ~NI I N ORI *N

Tema 1.2 Copnepxxanue yueOHOro MaTepuaJa JInunoctuble 1-3
OcHoegvl 1.MoJaekyJsipuasi pu3uka. ITosnaBarensHble 1-5
MONIEKYIAPHOIL ATOMHUCTHUECKAs! TEOPHUS CTPOSHH BenlecTBa. HaGmroieH st ¥ OTBITHI, HOATBEPIKIAIOIINE Perynsarusnsie 1-3
dusuku U | aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macchl U pa3Mepbl MoJieKyIl. TermioBoe qBUKEHHE Kommynukatughbie 1
mepMOOUHAMUKU 4acTUI] BeulecTBa. bpoyHoBckoe nBrkeHue. MneansHelii ra3. TeMiieparypa Kak Mepa cpeHen

KWHETHUYECKOW SHEPTUU YacTULl. Y paBHEHUE COCTOSHUS UJEaIbHOIO ra3a. Mozemnb )KUAKOCTH.

[ToBepxHOCTHOE HATsDKEHHE U cMadynBaHue. Kpucrammndeckue u aMophHbIE BEIIECTBA.

2. Tepmoannamuka. 2

Buytpennss sneprus. Pabora u Teruiooraaya Kak crocoObl U3MEHEHUS! BHYTPEHHEH SHEpIuu.

ITepBblii 3aKOH TEPMOJAMHAMUKU. TEIJIOBbIE MAIMHBI U UX PUMEHEHHUE.
Tema 1.3 Coaep:xanue yue0HOro MaTepHaJia 12
Ocroebl 1.9J1eKTpOCTATHKA. 2
anekmpoounamuku | [octostHHBII TOK. MarHuTHOE Tosie. B3anmogpeiicTBIe 3apsKeHHBIX Tel. DICKTPUYCCKHIA 3apsil.

3aK0oH COXpaHEHUs AMEKTPUIECKOro 3apsaa. 3akoH Kynona. DiekTpocraTuueckoe mosie, ero

OCHOBHBIE XapaKTEPUCTUKHU U CBA3b MEXKJLy HUMH.

2.J1ocTOSIHHBIN 3JIEKTPHYECKHIl TOK. 2

Cuna Toka, HanpsKEHUE, dJIEKTPUUECKOE CONPOTUBIIEHHE. 3aKk0oH OMa 1715 yJacTka

AIEKTPUYECKOM LIETIH.

3.MarauTtHoe nmoJie 2

MarauTtHoO€ 10JI€ U €70 OCHOBHBIE XapaKTEPUCTUKH. [leficTBIE MAarHUTHOIO MOJISl HA IIPOBOIHUK

C TOKOM. 3akoH Amnepa. DJIeKTpOABUTaTeNb. SBICHNUE AIEKTPOMarHUTHOM MHAYKIIMH.

B ToM 4nciie NPAKTHYECKHUX 3aHATHH 2

1)COopka 31eKTpUUeCKOl LENH, U3MEPEHUE CUITbI TOKA M HANIPSKEHUSI Ha €€ pa3Iu4HbIX 2

y4acTKax.

CamocTtosiTeibHass padoTa 00y4yalommxcst 4

1)CocraBuTh TabmuIy «Buabl MEXaHUYECKOTO TBUKEHUS 2

2) HabGmonenre n3MeHeHne YHEPTUHU TIPH COBEPIIEHUU PabOTHI. 2
Tema 1.4 Copepxxanue yuyeOHOro MaTepuaJa 12 JInanoctHble 1-3
Konebanus u éonnvt | 1.MexaHu4uecKue KoJedGaHus M BOJIHBI. 2 IToznaBatenbnble 1-5




CBoboansbie kosebanus. [lepuos, yactora u aMIuIuTy1a Kojaebanuii. 'apmoHndeckue KoiaeOanus.
MexaHnyeckue BOJTHBI U UX BUJIbI. 3BYKOBBIC BOJIHBL. YJIbTPa3BYKOBBIE BOJIHBI. YIIBTPA3BYK U
€ro HCIIOJIb30BaHUE B MEIUIINHE U TEXHUKE.

Perynstusueie 1-3
KommynukaTuBHbIE |

2.2JIeKTPOMATHUTHBIE KO0JIeOAHUS U BOJIHBI. 2
CBo0OoiHBIE AMIeKTpOMarHuTHeIe KoseOanus. KonebarenbHblil KOHTYp. DIEKTPOMArHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. CKOPOCTh JIEKTPOMAarHuTHBIX BOJH. CBeTOBBIE BOJIHBI. Pa3BuTne
MIPEACTABICHUI O MPUPOJE CBETA. 3AKOHBI OTPAKEHHUS U IIpeioMIIeHus cBeTa. JInu3bl. @opmyna
TOHKOM JIMH3BI.
B ToM unciie npakTHYeCKUX 3aHATHI 4
1)N3yuyenue koneOaHnii MaTEMAaTUYECKOTO MasITHUKA. 2
2)U3ydenne nnreppepeHuu u Tudpakiiuu CBeTa. 2
CamocrosiTeibHasA padoTa 00y4YalommMXxcst 4
1) CpaBHenue nnTepdepeHus u JuQpakus CBeTa. 2
2)CpaBHEHHE OTPAKCHHUE U MPEITOMIICHHUE CBETA. 2
Tema 1.5 | Conep:xkanue y4eOHOr0 MaTepuajia 2 Jlnunoctusie 1-3
Inemenmul KBanToBble cBoiicTBa cBeTa. KBanTOBas runoresa [Tnanka. dotosnexrpuueckuii 3G hexT. [lo3zHnaBarensuble 1-5
Keanmoeou gusuxku | Ouszuka aroma. Mozenu crpoerns atoma. OnsiT Pezepdopaa. Pusuka aToMHOTO siipa U 2 Perynstususie 1-3
31eMeHTapHbIX yacTull. COCTaB U CTPOEHUE aTOMHOTO siipa. PagnoakTuBHOCT. PaguoakTuBHbIE KommynukaTusHsIe |
U3JTy4eHUs M UX BO3JEHCTBHE HA )KMBBIE OPIaHU3MBI.
Tema 1.6 Copepxanue yueOHOIro MaTepuaa 2
Bcenennaa u ee | Ctpoenue u paszputue Bcenennoit. Mognens pacmmpsitonneiics Beenennoit. Ilpoucxoxaenue 2
9607110UUA Counneunoii cuctembl. CoBpeMeHHas (u3nyeckas KapTHHA MHpa.
Pa3nes 2. Xumus. O01as 1 Heoprauuieckasi XuMHsl 38
Tema 2. 1 Copepxanue yueOHOro MaTepuaJa 6 JInanoctHble 1-3
Xumuueckasn Ponb XuMuM B )KU3HU COBPEMEHHOTO 00IIeCTBa. 2 ITo3naBarenbubie 1-5
kapmuna mupa Kak | llpuMeHeHue NOCTH)KEHUN COBPEMEHHOW XMMHUH B TYMaHUTapHOU cdepe NesTeIbHOCTH Perynsatusneie 1-3
cocmaenasa  wacmp | o0IIECTBA. XUMHUECKOE CoJepkKaHue yueOHO! AucuIUIMHbI «EcTecTBO3HaHNE» IPU OCBOCHUU KommynukaTuBHbIE 1
ecmecmeenHo- cnenansHocTelt CITO cornumanbHO-95KOHOMHYECKOTO i TYMaHUTApPHOTO Mpoduieit
Hayunou Kapmunsl | NIpoPecCHOHATHHOI0 00pa30BaHHUS.
mupa. CamocrosiTejibHasi padoTa 00y4YarIuxcst 4
1)IIoaroroBka nOK/Ia0B Ha TEMY: Y UYEHbIE, BHECIINE BKJIAJ B pa3BUTHE XUMHHU 2
2) IloaroroBka OKJIA0B HA TEMY « XUMHUYECKHE DJIEMEHTHI» 2




Tema 2. 2
OcHnoenvie nonamus
U 3A4KOHbBL XUMUU

Conep:kaHue y4eOHOT0 MaTepHuaJia

[Tpeamer xumuu. BemectBo. AToM. Monekymna. XUMUYECKHA 3JIEMEHT U (POPMBI €T0
cymecTBoBaHusl. [IpocThie U CII0XKHbBIE BEIIECTBA.

— QR

B ToM 4nc/ie NpaKTHYeCKUX 3aHATHI 3
1)OTHOCcHTENBbHBIE aTOMHAs U MoJieKyJsipHas maccel. KonmnuectBo BemectBa. [locrosnnas 1
ABoraznpo. MomspHast Macca. 3akoH ABorajipo. MoJsipHbIif 00bEM ra3oB.
2)KonnuecTBeHHbIE U3BMEHEHUSI B XUMUU KaK YaCTHBIN CIy4yall 3aKOHOB I1€pexo0/1a 2
KOJIMYECTBEHHBIX U3MEHEHUI B KAUECTBEHHBIE.
CamocrosiTesibHAsi padoTa 00y4a0IMXCst 4
1)Pemenue 3amau 2
2)CocraBuTh cxemy «IIpocTeie U ClI0KHBIE BEIIECTBA B XUMHUI) 2
Tema 2.3 Coaep:xanue yue0HOro MaTepHaJia 4
Ilepuoouueckui Otxkpeitue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucreMa XuMHUecKux 3nemeHToB /1. U. 2
3aKOH MenpeneeBa. 3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XMMUYECKUX
u Ilepuoouueckan | >nementoB J1. V1. Menneneesa /it pa3BUTHs HAYKU U IOHUMAHUS XUMHUYECKON KapTUHBI MUDA.
cucmema CamocrosiTesibHas padoTa 00y4YaIIUXCS 2
XUMUYECKUX 1) CpaBuenue paznmuunbsie Gpopmbl [leproandeckoit cucTeMbl XUMUYECKUX eMeHTOB J1. U.
anemenmos Jl. H. | Meuneneena.
Menoeneega
Tema 2.4 Cmpoenue | Conep:kanue yaeOHOro MaTepuajia 4
eeujecmea KoBasieHTHas cBs3b: HeNoJsIpHas U noisipHasd. loHHas cBsa3b. KaTMOHBI M aHUMOHBL. 1
Metannndeckas cBs3b. BonopoaHast cBsi3b.
B ToM Yuc/ie IpaKTHYeCKUX 3aHATHI 3
1)PaccMoTpeTs 1 3anucaTh 00pasiibl BEIIECTB M MATEPHATIOB C PA3TMUYHBIMHA TUIIAMU XUMUYECKOM 1
CBSI3H;
2)KoHCNEeKT « XUMUYECKHUE CBA3M B JKMBBIX OpraHU3Max» 2
Tema 2.5 Coaep:xanue yueOHOT0o MaTepHaJia 6
Booa. Bopa B pupoae, ObITy, TEXHUKE U Ha IPOU3BOJCTBE. DU3HUECKUE U XMMUYECKHE CBOWCTBA 1 JInanoctHble 1-3
Pacmeopor BOJbl. OnpecHeHne BObl. ATperaTHbIe COCTOSIHUS BOJBI U €€ ITEPEX0/Ibl U3 OJTHOTO arperaTHOro [To3naBarenbHbie 1-5
COCTOSIHUSA B ipyroe. XuMudeckue peakuuu. [Tonarne o xumudeckoin peakuu. TUmsl Perynsatusneie 1-3
XUMHUYECKHUX peakiuii. CKOpocTh peakiuu U (pakTopbl, OT KOTOPBIX OHA 3aBUCHT. KommynukaTusHsIe 1
B ToM unc/ie NPAKTHYECKHUX 3aHATHH 3




1)CocraBneHne cXeMbl «TUIBI XUMUYECKUX PEAKIHN»
2) CocraBienue KOHCIIEKTa Ha TeMy «CKOpOCTh peakuuu U (pakTopbl, OT KOTOPHIX OHA 3aBUCHT)

N =

CamocrosiTesibHAsi padoTa 00y4a0IMXcst

1)CocTaBuTh KOHCHEKT Ha TeMy «®PuU3MUECKHE CBOICTBA BOJbL: IOBEPXHOCTHOE HATSLKEHUE,
CMa4MBaHHE»

Tema 2.6
Heopzanuueckue
coeouHenu

Coaep:xanue yueOHOIro MaTepHaJia

10

Knaccudukanus HeopraHuueckux COeIMHEHUH U UX cBoicTBa. OKCHIIbI, KUCIOTHI, OCHOBAHMSI,
conu. [lonsitue o runponuse coneit. Cpena BOJHBIX PAaCTBOPOB COJICH: KUcTas, HEUTpaibHas,
miesoyHasi. Bogopoauelii mokaszarens pH pactBopa. Metamibl. O6mue husndeckue u
XUMHYECKHE CBOMcTBA MeTaiuioB. Hemeramner. OOmiast XxapaKTepUCTHKA TJIABHBIX TOATPYIIIT
HEMETAJUIOB Ha IPUMEpPE TaJIOTeHOB. BaxkHeillne coeAMHEeHUs1 METaUIOB U HEMETAJIIIOB B
IIPUPOJE U XO3SIMCTBEHHOM JESTEIIBHOCTH YEJIOBEKA.

B ToM Yuc/ie NPaKTHYECKUX 3aHATHI

1)Onpenenenue pH pactBopa coneit.

2)B3aumojieiicTBIE METAJIJIOB C pAaCTBOPaMU KHUCIIOT U COJIEH.

3)CocTaBuTh KOHCIEKT Ha TeMy «MeTamabl W CIUIaBbl KaK XYJI0KECTBEHHBIM MaTepuall.
CoennHeHUs METaJNIOB KaK COCTaBHAs YacThb CPEJCTB N300pa3UTENbHOrO UCKyccTBa. Hemeramisl u
WX COCJIMHEHUSAKAK COCTABHAs YacTh CPEACTB M300Pa3UTEIILHOTO UCKYCCTBA»

NN — U

CamocrosiTejibHasi paboTa 00y4YarIuXcst

1)3anonuuTh Tabnuiy B TeTpanu: «Knaccupukanus XUMHUECKUX PEaKLIUN»
2)3anonHuTh Tabnuny «Knaccudukanys opraHMuecKuX 1 HEOPraHUYEeCKUX COETMHEHUI»

[\ORN\ORF N

Pa3nea 3. Oprannyeckas XuMHA

Tema 3.1
Opzanuueckue
coeounenus

Coaep:xanue yueOHOTr0o MaTepHaJia

10

1. OcHOBHBIE 10J10KEHUS] TEOPHH CTPOEHHUSI OPraHUYEeCKHX COeIMHEeHHIA.

MHoroo6pa3ue opranndeckux coenuuenuit. [lonsitne nzomepun.

Yrnesonopoasl. [IpenensHbie U HepeaenbHbIE YIIIEBOAOPOABL. Peakius nmonumepusanuu.
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOJOB. YTIEBOAOPOABI KAK OCHOBA MEKTYHAPOJHOTO
COTPYAHMYECTBA M BAKHEUIITNI HCTOYHUK popMupoBanus Oromkera PO.

2.Kucaopoacoaep:kamue oprannyecKue BeliecTna.

[IpencraBuTenu KUCIOPOACOACPIKAIMNX OPraHUYECKUX COCTMHEHUN: METUIIOBBIN U ATUIIOBBIN
CIIUPTHI, TIUIIEPUH, YKCYCHAsI KUCIIOTA. JKUPBI Kak CI0KHBIE d3UPBL. YTIEBOBI: TIIIOK03a,
KpaxmaJ, [eJIJTI0JI03a.

JInanoctHble 1-3
[To3zHaBarenbHble 1-5
Perynstusnsie 1-3
KommynukaTuBHbIE |




3.A30Tcoaep:Kale OPraHuYecKue CoeTHHEHHSI.

AMUHBI, aMUHOKHCTIOTHIL, Oenku. CTpoeHue u 6uonorndeckas pynkuus 6enxos. [Tnactmaccsr n
BoJIoKHa. [ToHsATHE 0 MIacTMaccax M XMMUYECKUX BOJIOKHAX. HaTypasibHble, CHHTETHYECKHE U
VCKYCCTBEHHbIE BOJIOKHA.

B ToM umciie npakTHYeCKUX 3aHATHI

1)CoctaBuTh KOHCIIEKT Ha TeMmy «lIpuMeHeHue NOJMMEPOB B MPUKIAAHOM U KIACCUYECKOM
U300pa3uTEIbHOM HCKYCCTBE.»

2)IlonyueHue 3TUIIEHA U €T0 B3aUMO/JICHCTBHE C PACTBOPOM IE€pMaHraHaTa Kajius, OpOMHON
BOJIOH.

— | 9

CamocrosiTejibHas padoTa 00y4YaIuxcst

1) [loaroroBka noxmnanoB: «Bumel kayuyka»
2) [lonroroBka nokiana: «[IpumeHeHne yriaeBo10B B )KU3HHU YEIOBEKa

Tema 3.2
Xumusa u xncuznn

Coaep:xxanue yue0HOro MaTepHaJia

X¥MHUS 1 OpraHu3M uelloBeKa. XMMUYECKUE 3JIEMEHTBI B OpraHu3Me uenoBeka. OpraHndyeckue u
Heopranuuyeckue eniectsa. OCHOBHbBIE )KU3HEHHO HEOOXOIMMbIE COSIUHEHMSI: O€JIKH, YIIIeBOJIbI,
YKUPbI, BATAMUHBI. Y TJIEBOJIbl — IJIABHBIM HCTOUYHUK SHEPrUU opranusma. Posb xkupos B
opranusMe. XO0JIECTEpHH U €ro pojib B 310pOBbE YeloBeka. MUHepalbHbIE BEILIECTBA B
IPOAYKTaxX MUTAHUs, NUIEBbIe 100aBku. COalaHCupoBaHHOE NUTaHue. XuMHus B ObiTy. Bona.
KavectBo Bozibl. Motomue u ynuctsmue cpeactsa. [Ipasuna 0e3onacHoii paboThl co CpeCTBaMU
OBITOBOW XMMUH.

(\OR = RN \ORN SR N

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

1)CocraBnenue koHcnekTa «Poib XUMHYECKUX JIEMEHTOB B JKU3HHU PACTEHUI»

CamocrosiTenbHas padoTa 00y4al0IMXCs

1) IToaroroBka goknanoB Ha TeMbl: DepmenThl. Buramunsl. I'opMmonsl. JIekapcTsa.
2) [loaroroBka mpe3eHTaIK Ha TeMY «XHUMHSI B )KU3HH YEJIOBEKa»

N NAIND|N

Pa3nea 4. Buosaorus

56

Tema 4.1

buonocua —
COBOKYRHOCMb HAYK
0 J1cugoil npupooe.
Memoovt nayunozo
no3nanusn 6

Cooeporcanue yuedonozo mamepuana

=]

JKusas npupona Kkak 00bEKT U3yueHHs! OMOJIOrHH. MeTOo bl NCCIIe0BAHMS XKUBOW IPUPOBI B
6uomnorun. OnpeaeneHune *KU3HU (C MPUBJICUEHUEM MaTepuaa U3 pa3aesnoB GU3NKU U XUMUH).
YpOoBHM OpraHu3aluy KU3HH.

B ToM unc/ie NPaAKTHYECKUX 3aHATHH

=

1)YpoBHM OpraHu3aluy KU3HHU.

\o)

JInanoctHble 1-3
[lo3zHnaBarenbHble 1-5
Perynsarusneie 1-3
KomMmynukaTuBHbIE |




ouonozuu 2)Metopl IO3HAHUS )KUBOM NPUPOIBI. 2
CamocrosiTe1bHast padoTa 00y4aloImMXcst 2
1) 3anosauTh TabIUITY: «VcTOpHS pa3BUTHS OMOJIOTHI)
Tema 4.2 Knemka Copnepxxanue yuyeOHOIro MaTepuaJa 14
1.UcTopusi u3yuyeHus KJIETKH. 2
OcCHOBHBIE TIOJIOKEHUS KIETOUHOU Teopuu. Kietka — cTpyKTypHO-(yHKIMOHATbHAS
(anmemeHTapHasi) equHuUIA KU3HU.CTpOCHUE KIIETKH.
[IpokaproTsl 1 3yKaprOThl — HHU3ILKE U BBICIINE KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapHoT. Kierounoe sinpo.@yHKIUS sipa: XpaHEHHE,
BOCIIPOM3BEICHHE U Tepeiadya HacaeICTBEHHON HH(OpMAINH, PETYIALNs XUMUIECKOMI
AKTUBHOCTH KJIeTKH. CTPYKTypa U QYHKIUU XPOMOCOM. AYTOCOMBI H MOJIOBBIE XPOMOCOMBI.
2.buoJsiornyeckoe 3HaYeHHe XHMHYECKHUX 3JIeMEHTOB. 1
Heopranunueckue BemiecTBa B coctaBe KiIeTKU. Posib BOJbI Kak pacTBOPUTENSI © OCHOBHOI'O
KOMIIOHEHTa BHYTPEHHEH Cpe/ibl OPraHu3MOB. YTIEBOABI U TUNUABI B KieTke. CTpyKTypa u
ounonornyeckue pyHkuuu 6enkoB. CTpoeHHE HYKJICOTUAOB M CTPYKTYpa MOJMHYKICOTHIHBIX
neneii JJHK u PHK, AT®.
Bupycer u 6akrepuodaru. Heknerounoe ctpoeHne, )KU3HEHHBIN IUKIT M €r0 3aBUCHMOCTD OT
KJIETOYHBIX (opM >ku3HHU. Bupycsl — B030yauTenu nHGEKIUOHHBIX 3a00IeBaHMI; TOHATHE 00
oHKoBUpycax. Bupyc ummynoneduiura genoseka (BIUY). Ilpodunakruka BUY-undexnun.
B ToM 4nciie NPAKTHYECKHUX 3aHATHH 5
1)OnucaTh cTpoeHHE KIETKH BUpYca 1
1)HabmtoaeHne K1eTok pacTeHUI U AKHUBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX 2
MUKpOIIpenaparax 1 ux onucaHue.
2) CpaBHEHUE CTPOCHHUS KJIETOK PACTEHUN U JKUBOTHBIX. 2
CamocrtosiTeibHass padoTa 00y4yalommxcst 6
1)3anucars 3HaU€HUE MAKpO-, MUKPO- U YJIIbTPAMUKPO3JIEMEHTOB JIS YEJI0BEKA 2
2)CpaBHUTE JKMBOTHYIO KIETKY U pACTUTENIbHYIO KIETKY, 3alMIIUTe WX pa3iuyusl. 2
[Tpoananusupyiite, moueMy €CTh pa3IMuue B HAINYUU OPTaHOUIOB KIIETKH.
3)3apucoBarh KJIETKY BHpYCa, OTMEThT€ OPraHOWJBI. 3aMHIIUTE OCOOCHHOCTH CTPOCHUS
BHUPYCOB. 2
Tema 4.3 Coaep:xkaHue yueOHOT0 MaTepHaJia 14
Opzanusm 1.0pranusm — eauHoOe 1eJ10e. 1




Mmuoroo6pa3ue opranu3moB. OOMEH BEIIECTBOM M JHEPrued ¢ OKpYyKarollehd cpemaor Kak
HEO0OXOMMOE YCIIOBHE CYIIECTBOBAHMS KUBBIX cucTeM. CIOCOOHOCTh K CAaMOBOCIIPOU3BEACHUIO
— OJIHAa U3 OCHOBHBIX OCOOCHHOCTEH KHUBBIX OpraHu3MoB. [lenieHne KJIETKM — OCHOBa POCTa,
pa3BUTHS U Pa3MHOKEHUS OpraHu3MoB. becrionoe pasmuoxenue. [100Bo# mporiece U MoJioBoe
pazMHoxeHnue. OmiogoTBopeHue, ero ouongornyeckoe 3HaueHue. [lousatue 06 MHIAUBUYaTEHOM
(onToreHes), AMOpuOHaIbHOM  (AMOpHOTEHE3) U  MOCTIMOPHOHAIBHOM  Pa3BUTHUHU.
WuauBuayaibHOE pa3BUTHE YEJIOBEKA U €r0 BO3MOKHBIE HAPYIICHHUS.

2.00mue npeacTaBjieHusi 0 HACJEACTBEHHOCTH H M3MEHYHMBOCTH. 1

['eHeTnyeckasi TEpPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBanus. HacinenoBanue

pU3HAKOB Yy denoBeka. [lonaoBbie XxpomocoMbl. CIEIUIEHHOE € [T0JIOM HACJIEI0BaHUE.

HacnenctBeHHbie 60€3HU YeTIOBEKa, UX TPUYUHBI U TipoduinakTika. CoBpeMeHHbIe

IIPEJICTABICHUSI O T€HE U TEHOME.

['eHeTnyeckue 3akoHOMEpHOCTH U3MeH4YnBoCTU. Kimaccuduxamus ¢opm H3MEHYUBOCTH.

BnusiHue myTareHoB Ha opranusMm uenoBeka. [Ipeamer, 3ajaun U METObI CEJIEKIIUH.

['enetnyeckue 3akoHOMepHOCTH cenekiuu. Yuenue H. . BaBunioBa o nenTpax MHOroodpasus u

IIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHU. buoTexHoorus, ee 10CTUKEHUs, IePCIEKTUBbI

pa3BUTHSL.

B ToM 4mnc/ie NpaKTHYeCKUX 3aHATHI 6

1)Penienne 3neMeHTapHBIX TEHETUYECKUX 3aad. 2

2)AHanu3 ¥ OLEHKa ITUUECKUX acleKTOB Pa3BUTHSI HEKOTOPBIX UCCIEAOBAHUN B OMOTEXHOIOTHH. 2

3)IloaroroBka npezeHTanus Ha TeMy «HacnencTBeHHble 601e3HI»

2

CamocrosiTeibHas padoTa 00y4al0IMXCs 6

1)CocraBuTh CXeMy: CIOCOOBI pa3MHOKEHHUSI, TUIIBI PA3MHOKEHUSI. 2

2)Cxema Ha TeMy: «TUIBI OMIJIOJOTBOPEHUS. 2

3)3anuimmTe B TETpaad OHOJIOTHYECKOE 3HAUCHHE MUTO3a U Meio3a 2
Tema 4.4 Conep:xanue yueOHOTro MaTepHaJia 12
Buo Bup, ero kpurepun. DBOIIOIMOHHAs TEOPUS U €€ pojib B (POPMUPOBAHIH COBPEMEHHOM 1

€CTECTBEHHO-HAYyYHOU KapTHUHBI Mupa. [Tomymsius kak CTpyKTypHasi €IMHULIA BUJA U 3BOJIOLUH.
Cunternyeckas Teopust sBosonuu (CTI). [IBrKyIue cuibl 3BOTIOIMHA B COOTBETCTBUU C
CTD.PesynbTats! 3Bomtonnu. CoxpaHeHHe MHOT0oOpa3usi BUIOB KaK OCHOBA YCTOMYHUBOTO
pa3BuTHs 6nocdepsl. [IpuunHbl BeIMUpaHus BU0B. buonoruueckuii mporpecc 1 6M0JI0rn4ecKui




perpecc. ['MnoTe3b! NPOUCXOKACHUS KU3HU. Y CII0KHEHHE XKHUBBIX OPIraHU3MOB Ha 3eMIie B
IpOLECCe IBONIIOLMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. J[0Ka3aTeIbCTBA POJCTBA YEIIOBEKA
C MJICKOTIUTAIOIIMMU )KUBOTHBIMU. DKOJIOTHYECKUE (aKTOPbl AHTPOIIOTEHE3a: YCIOKHEHHE
MONYJIILMOHHOM CTPYKTYPBI BUJ1a, U3TOTOBJICHUE OPYIUN TPY/a, IEPEXO OTPACTUTENBHOIO K
CMEILIaHHOMY THITY IUTAHUs, UCIO0JIb30BaHue OrHA. [10sBIEHNE MBICIIUTEIBHON AESITENbHOCTH U
YWICHOPa3enbHOM peun. [Iponucxox1eHne 4eIoBeuecKux pac.

B ToM unciie NpakTHYeCKUX 3aHSATHI

1)KoHCcnieKT mpoucx 0k IeHHE YET0BEUECKUX pac

1)Onucanue ocobelt Buaa Mo Mop(hoI0orudecKoMy KPUTEPHIO.
2)AHa)IU3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOXKICHUS )KU3HU.
3)AHanu3 1 OlleHKa Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKICHHS YEIOBEKa.

CamocTosiTe/ibHasi padoTa 00yyalouuxcst

1)3anomauTh Tabnuny: «Pannue apomopdo3b»
2)3anucarh 3HaUYCHUE apOMOP(O30B B IBOIIOIUH 3EMIIH

Tema 4.5
DKocucmemot

Coaep:xanue yue0HOro MaTepHaJia

[Ipeamer u 3a1a4un SKOJIOTHH. YUEeHHUE 00 IKOJIOTHUECKUX (PakTopax, ydeHHne 0 cooOIecTBax
OpraHu3MOB, yueHue o ouochepe. Dxonornueckre GakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.
DxoJioruueckast xapakrepuctrka Buja. [lonsitue 00 sxonornyeckux cucremax. llenu nuranus,
Tpoduueckue ypoBHU. buoreonenos kak sxocucreMa. bruocgepa — riobanbHast skocucTema.
VYuenne B. . Bepnanckoro o 6uocdepe. Porns :xuBbix opranuzmMoB B 6uocdepe. buomacca.
buonornueckuii Kpyropoport (Ha nmpumepe KpyroBopota yriaepojaa). OCHOBHbIE HAIIPaBICHUS
BO3JICUCTBUS YelloBeka Ha Ouocdepy. TpaHchopmaliust eCTECTBEHHBIX SKOJIOTHUECKUX CUCTEM.
Oco0eHHOCTH arpodKOCHUCTEM (arpoIeHO30B).

— ORI NI DD~

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

1)CocraBieHue cxeM Mepeaayy BellecTB U SHEPTUH (Leneil MUTaHus).

2)CpaBHHUTEIBbHAS XapAKTEPUCTUKA IPUPOIHBIX IKOCUCTEM U arpO3KOCHUCTEM CBOEH MECTHOCTH.
3)Pemenne SKOJIOTHYECKUX 3a/1a4.

4)AHanu3 U OlIeHKA MOCJIEACTBHI COOCTBEHHOM IEATEIHHOCTH B OKPYKAIOIIEH Cpee,
IJ100aJIbHBIX IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHusl.

(NN N |

HpOMe)KyTO'-IHaﬂ aTrecranus

Bcero:

1624




3. YCJOBUS PEAJIU3AIIMU ITIPOTPAMMBI YYEBHOM U CIHUILIAHBI

3.1. Jlns peanmuzanuu TOporpaMMbl  Y4eOHOW JAMCHMUIUIMHBI  JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIIEIYIONIUE CIICIIHATbHBIC ITOMEICHHS

KabuHer ecTecTBEHHO-HAYYHBIX MJUCIHMIUIMH OCHAIICH O0OpYAOBaHHEM: JOCKOU
y4eOHOM, paboYMM MECTOM TPENoaBaTessi, CTOJaMHU, CTYJIbSIMH (TI0 YUCITY OOYyYaromuxcs),
mkadaMu I XpaHEHUs Pa3TaTOYHOTO JAMIAKTUYECKOTO Marepualia U Ap.; TEXHUYECKUMU
cpeacTBaMu 00ydeHUs (KOMITBIOTEPOM, CPEICTBAMU ayHOBU3YAIN3allUU, MYJIbTUMEIUHHBIM
MIPOEKTOPOM).

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NPorpaMMbl

Jlns peanm3anuu nporpammbl OnbanoTedHsiil GoHx oOpa3oBaTenbHON OpraHu3aluu
JIOJDKEH MMETh TIIeYaTHBIE W/WIM 3JEKTPOHHBIE OOpa3oBaTeNbHBIE M WH(POPMAIMOHHBIC
pecypcehl, peKOMEHTyeMbIe JJIs1 UCIIOJIb30BaHUs B 00pa30BaTeIbHOM IIPOLIECCE.

3.2.1. [TeyaTHbIe M3TAHUA —

3.2.2. DJIeKTPOHHbIE U3TaAHUS

1. Bansuckuii, C.MW. 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 Jgom. —
Mocksa : M3parensctBo FOpaiit, 2020. — 355 ¢. — (IlpodeccrnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-10214-7. — Tekct : osnektponHsid // 3BC HOpaiir [caiit]. —

URL: https://urait.ru/bcode/448999 (nmata obOpamenus: 02.04.2020).
3. Enunas xommekius mu@poBbIX 00pa30BaTeIbHBIX PECYpCOB: calT - http://school-

collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/28/ - Pexxum
JOCTyTa: perucTpamnuu He Tpedyercsa. — TeKCT: AIeKTPOHHBIM.
4. Poccuiickas AJEKTPOHHAS 1IKOJIA. EcrectBo3Hanue: calrt -

https://resh.edu.ru/subject/33/ — Pexxum poctryma: peructpauuu He TpeOyercs — Tekcr:
AJIEKTPOHHBIN.

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

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKHU

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 U3AaTenbCcTBO). -80 3K3. - ISBN 978-5-04-1100124.
- Tekct: HemocpeACTBEHHBIN

2. [Mpukaz MwunoOpnayku Poccunm ot 17.05.2012 Ne 413 «OO6 yTBepkAeHUU
(benepaabHOro rocyAapcTBEHHOr0 00pa30BaTENIbHOIO CTaHIapTa CPEAHEro (MOJIHOT0) 00IIero
00pa3oBaHU. - Tekcer: 3IEKTPOHHBIN - URL:
https://www.garant.ru/products/ipo/prime/doc/70088902/ (nata obpamenus: 01.04.2020).

3. [Ipukaz Mwunobpuayku Poccum ot 29.12.2014 No 1645 «O BHeceHHH
u3meHenuit B Ilpukaz MunucrepcTBa oOpa3zoBaHus 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

OCYILECTBIISICTCS. IIPENOJaBaTelieM B IIPOLECCE INPOBEACHMsS NPAKTHYECKUX 3aHATHUH,
CaMOCTOSITENIbHOW PadOThI, MHANBUAYAIBHBIX 3a/IaHUH, YCTHOTO OIpoca.

IIpomesxyTounast arrecranus — AM(ppepeHunPOBAHHBIN 324ET.

Pe3yabTarsl 00y4eHusi (0OCBOEHHbIE
YMeHHs, YCBOCHHbIE 3HAHUA)

Kpurepum oueHku

MeToAbI OLIEeHKH!

Ymenus:

. YCTOMYMBLIA MHTEPEC K UCTOPHH| -IAEMOHCTPHPYET 3HaHUSA B |-YCTHBIN ompoc,
151 JTOCTHOKCHUSM B obnactu| 00JIaCTH €CTECTBO3HAHUS; WHIMBUTYaIbHBIE
€CTECTBEHHBIX HAyK, YyBCTBO IOPAOCTH| - pPaboOTaeT ¢ pasauyHbIMU Bafanusd. IIpakruueckas]
3a POCCHHCKHE €CTECTBEHHBIE HAYKH; WUCTOYHUKAMU WH(pOpManuu;  padora. Ouenkal
° TOTOBHOCTH K MIPOJOJKCHUIO| - BBICTYIIACT Ha CEMHHApax, CaMOCTOSATCIIbBHOU
o0paszoBanus, OBBIIIEHNI0, OOOCHOBBIBAET CBOK TOUYKY [pabOTBI, TECT.
KBaTH(UKAITTH B n30paHHOM 3PCHHS,

NpoecCHOHANBHON  JEATEeNbHOCTH ¢ - Pa3padarhBacT U 3allMINAECT

MCIOJIL30BAHHEM 3HAHUW B 00JIacTH
CCTCCTBCHHBIX HAYK;

o yMEHHE IIPOaHAIU3UPOBATH
TEXHOTCHHbIE MOCTIEICTBUS TUISt
OKpY>Kalolie cpeapl, OBITOBOM M
MPOU3BOJCTBEHHON JeSITeNIbHOCTH
YEJIOBEKA;

° YMEHHE YIIPaBIATH cBOEH
MO3HABATEIILHOMN NeSITeNIbHOCTBIO,
[POBOAUTH CaMOOIIEHKY YpOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO
pa3BUTHS;

° BJIaJICHUE HaBbIKaMU
MO3HABATEIILHOM, y4eOHO-

MCCIIEIOBATENILCKON U IMPOEKTHOMN
MesSTeTbHOCTH, a TakKe HaBBIKAaMH
paspemieHuss TpoOsieM; TOTOBHOCTh M|
CIIOCOOHOCTP K CaMOCTOSITEIbHOMY]
MOUCKY METO/IOB penieHus
MpaKTUYECKUX  3a7ad, M[PUMEHEHHIO
[Pa3IMYHBIX METO/IOB ITO3HAHMUS;

. MIPUMEHEHHUE OCHOBHBIX METOJ/IOB
Mo3HaHUS  (HaONIO/EHUS, HAYYHOIO
AKCIIEPUMEHTA) JUTSt M3y4YeHUs
Pa3TUYHBIX CTOPOH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa, C KOTOPBIMH|
BO3HHKAET HEOOXOINMOCTh
CTAJIKMBaThCsl B  MPO(ecCHOHATHLHOU
chepe;

° c(hOpMHUPOBAHHOCTH
KOMITJIEKCHBIX
OPUEHTHUPOBAHHBIX

CUCTEMB]
COLMAJIBHO
reorpaduueckux

MPOEKTHYIO paboTy;

- TpaauIMOHHAas  CHUCTEMa
OTMETOK B OajljTax 3a KaKIyro
BBIITOJIHEHHYIO PaboTYy;

- HAKOIINTCJIbHAsA CUCTEMa
0a/uIoB, Ha OCHOBE KOTOPOU
BBICTABJISICTCA UTOTrOoBast
OTMETKA;




BHAHUH O 3aKOHOMEPHOCTSX pa3BUTHS
[PUPOJBI, PpPa3MELICHUS HACENeHUus W
XO3sI1CTBA, JUHAMHUKE H
TEPPUTOPUATBHBIX 0COOEHHOCTSIX
[IPOLIECCOB, MPOTEKAIOIIUX B
reorpauueckoM MpoCTPaHCTBE;

) YMEHHUE $ICHO, TOYHO, TPaMOTHO
M3JlaraTh CBOM MBICIIM B YCTHOH Y|
MACbMEHHOW pEeYM, IOHHUMATh CMBbIC]]
[TOCTaBJICHHOM 3aJaud, BBICTPAUBATh
ApPTYMEHTALIUI0, MPUBOJIUTH APTYMEHTHI
1 KOHTPapryMEHTHI;

o yMEHUE ONpeNeisaTh Ueau WU
3ajauu NEeSATEIbHOCTH, BbIOMpATH
cpeacTBa IS MUX JOCTHXKEHHS Ha
MPaKTHUKE;

o yMEHHE HCII0JIH30BATh
pa3IUYHbIe MCTOYHHUKHU I TOJYYCHUS
€CTECTBEHHO- HAay4YHOU HHGPOpMAIUU U
OLICHUBAaThb €€ JOCTOBEPHOCTb IS
ITOCTH>KEHHUSI IIOCTaBJICHHBIX LENeH U
3ajad;

° yMEHUE yCTaHaBJIMBAaTh
MPUYHUHHO-CIICACTBEHHBIE CBSI3U,
CTPOUTH PACCYKIEHUE, YMO3AKIIOYEHUE
(MHAYKTUBHOE, JEIYKTUBHOE M  TIO
AHAJIOTHH ) u JienaTh|
ApPTYMEHTHPOBAHHBIC BBIBOIBI;

° BJIaJICHUE YMEHUSMHU
[POBECHUS Ha0JI0IeHU I 3a
OTIICTHbHBIMU ~ OOBEKTaMHM, TPOIECCAMU
M SBJICHUSMH, WX HW3MCHEHUSMU B
pe3ynbTaTe MIPUPOTHBIX u
@QHTPOIOT€HHBIX BO3JICHCTBUIA;

° c(hOpMHUPOBAHHOCTH
MpEACTABICHU O HAydYHOM METOJE
MO3HAHUSI  TPUPOJABI U CPEACTBaX|
M3ydeHUsT Meramupa, MakpoMupa ¥
MUKpPOMHpA;  BIAJEHUE  MpHUEeMaMH|
€CTECTBEHHO-HAYYHBIX HaOJI0ICHUH,
ONBITOB, HCCJIEJAOBAHMI UM  OLEHKH|

ITOCTOBEPHOCTH MIOJTy4EeHHBIX|
pe3yJbTaTOB;

° BJIaJICHNE YMEHUSIMHY|
reorpaguuecKkoro aHaIM3a "
MHTEPIIPETALN pa3zHooOpa3HOi
MH(pOpMaIINH;

° YMEHHUE BBICTPANBAaTh

KOHCTPYKTUBHBIE B3aMMOOTHOIICHHS B
KOMaHJIe TI0 PEIICHUI0 OOIIWX 3aaad B
00/1aCTH €CTECTBO3HAHU,

3HaHusA:




° TOTOBHOCTB CaMOCTOSITENBHO
IMOOBIBATh HOBBIE I ce0s1 €CTECTBEHHO-
Hay4YHbIC 3HAHUS C UCIIOJIb30BaHUEM IS

ATOTO JOCTYITHBIX HUCTOYHUKOB
nH(popManuu;
O 00BEKTHBHOE OCO3HAHHE

BHAYMMOCTH KOMIICTCHIIUM B obacty|
CCTCCTBCHHBIX HAYK [Jd YCJIIOBCKA U

001IecTBa, YMCHHE HCII0JIb30BaTh
TEXHOJOTHYECCKHE JIOCTYKCHHUS B
o0nacTu (GM3HKHU, XUMHUH, OHOIOTHH IS
[TOBBIIIICHUS COOCTBEHHOTO
WHTEIJICKTYaIbHOTO pa3BHUTHS B
BBHIOPAHHOU npodeccuoHaIbHOM
NesATEIbHOCTH;

o c(hOpMHUPOBAHHOCTH
MpeCTaBICHUN 0 LIEJIOCTHOM

COBPEMEHHOM E€CTECTBEHHO- Hay4dHOMH|
KapTUHE MHpa, NPUPOAE KaK €IUHOU
[ICJIOCTHOM  CHCTEME,  B3aMMOCBSI3H
4eJIoBEeKa, IpUpOAbl U OOIIEeCTBa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX
MmaciuTabax BeenenHoii;
° BJIaJICHUE
QnmapaTom €CTECTBEHHBIX
M103BOJIIOILIUM II03HaBaTh MHUp,
y4acTBOBaTh B JIUCKYCCUSIX  IIO|
€CTECTBEHHO-HayYHBIM BOIIpOCaM,
MCIIOJIb30BAaTh PAa3IMUHbIE HCTOYHUKH
UHpOpMaLUu JUISL MIOATOTOBKH
COOCTBEHHBIX  pabOT,  KPUTHYECKU
OTHOCUTBCS K cooOmenusm CMU,
COJIeprKallM HaY4YHYIO HH(OPMAILIHIO;

o OBJIAJICHUE  yYMEHMSIMH U
HaBbIKaMU pa3IMYHbIX BHJIOB
[TO3HABATEIIBHON  JEATENBHOCTH  JUIf]
M3Y4YEHHUS pa3HbIX CTOpPOH
OKpPY’KaroIIero eCTECTBEHHOTO MUPa;

o OCO3HAaHHOE BJIaJICHUE
ITOTUYECKUMHU JAEUCTBUSIMU OIpE/IETICHHUS]
MOHATUH, 00O0OIIEHUs, YCTaHOBJIEHHUS
QHAJIOTUM, KiIacCU(UKALUM Ha OCHOBE
CaMOCTOSITEJILHOTO BBIOOpa OCHOBaHUH
1 KPUTEpPUEB;

° BJIaJICHHE 3HAHUSIMU O Hambouee
BaXHBIX OTKPBITUAX M JOCTHXKEHHUSX B
00J1aCTH €CTEeCTBO3HAHUS, MOBIHMSIBIINX

HOHSITUHHBIM|
HayK,

Ha  DBOJIIOLMIO  MPEACTABICHUM O
[PUPOAE, HA pPa3BUTUE TEXHUKU U
TEXHOJIOTHH;

° c(hOpMHUPOBAHOCTH YMEHUS]

- omupaeTcs Ha  OCHOBHEIC
TTOHSATHS npu OTBETaX,
MyOJIMYHBIX BBICTYIIICHUSIX;

- IPaMOTHO HCIIONb3YET
METOJIOJIOTHIO  JKOJIOTHH B
paborax;

- TpPaguLIMOHHAS  CHUCTEMA

OTMETOK B 0ailiax 3a KaIyko
BBITIOJTHEHHYIO PaboTy;

- HaKONUTENbHAs CHUCTEMa
0ayuIoB, Ha OCHOBE KOTOPOH
BBICTABIISICTCS UTOroBast
OTMETKa.

- Y CTHBIN
VH/IMBUyaJIbHbIE
Baganus. IIpakTudeckas
paboTa. Onenka
CaMOCTOATEIbHOU
paboThl, TecT.

orpoc,




IMPUMCHATH CCTCCTBCHHO-HAYYHBIC
SHaHUA JIs1 00BACHEHHS OKpYy>Karomunux

SIBJICHUI, COXpaHCHHUS 3JI0POBBS,
oOecreyeHus 0e30macHOCTH
PKU3HEIESTEIIbHOCTH, OepeKHOTO
OTHOWICHHS K MPHUPOJE, PAllHOHATIBHOIO
MPUPOIOTIONL30BAHUS, a TAKXKE
BBITTOJIHEHHS poiu IPaMOTHOTIQ

[OTpEOUTENS;




IIpuiaoxenune

IMNPUMEPHBIE TEMbI UHIANBUAYAJIBHBIX TPOEKTOB

Martepus, (OpMBI €€ JIBUKCHHS U CYIIECTBOBAHUSI.

[Tepsriii pycckuii akagemMuk M. B. JlIoMoHOCOB.
HckyccTBO 1 npouecce nmo3HaHusl.
®u3rKa U My3bIKaJIbHOE UCKYCCTBO.
[{BeTomy3bIKA.
®u3rKa B COBPEMEHHOM ITHPKE.
®dusnuecKue METOIbl UCCIIEI0BAHMS TAMSATHUKOB UCTOPUHU, APXUTEKTYPHI U IPOU3BEACHUI

HCKYCCTBA.

HayuHo-TexHuueckuii nporpecc u npo0aeMbl SKOJIOTHH.
buotexHosorus u renHast nHxeHepusi — texnonoruu XXI Beka.
HanorexHosiorusi kak IpUOPUTETHOE HAIPABICHUE PAa3BUTHS HAYKU M IPOU3BOJICTBA B

Poccuiickoit deneparumu.

OxpaHa OKpy»Xarollei cpebl OT XUMUYECKOTO 3arpsi3HEHUS.

PactBOopBI BOKpYT Hac.

YcrpaHneHue KeCTKOCTH BOJbl HA TPOMBILICHHBIX MPEITPUATHSIX.

Hcropust BOBHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOU XUMUMU.

YTrneBoibl U UX pOJib B JKUBOW IPUPOJIE.

2Kupbl Kak NpOAYKT NUTAHUS U XUMUUYECKOE ChIPhE.

HexBartka nmpooBOIbCTBHS KaK ri100aibHast Ipo0IeMa 4eI0BEeYeCTBa U ITyTH €€ PeIICHUsI.
CpencTBa rUrieHbl Ha OCHOBE KUCIOPOACOAEPKAIINUX OPraHUYECKUX COCITMHEHUM.
CHUHTETHYECKHE MOIOIIUE CPEJICTBA: TOCTOMHCTBA M HETOCTATKH.

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

IIPOJIOBOJILCTBEHHOMN IIPOIPAMMBI.

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

npobiiemy.

[MTomynsamus kak e1uHUIA OMOIOTHYECKOH SBOIIOLIUH.

[Tomynsiiust Kak HKOJIOrHYecKasi €IMHULA.

CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.

CoBpeMeHHbIE B3IJISIbl Ha TPOUCXO0XKICHNE YEJIOBEKA: CTOJIKHOBEHNE MHEHUH.
CoBpeMeHHbIE METOABI UCCIIEOBAHMSI KIIETKH.

Cpenpbl oOuTaHUs OPraHU3MOB: IPUUMHBI Pa3HOOOpa3HsL.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 710858474967985478426001373498448859431888587349
Bnageney CumoHosa TaTbAHa Cepreesqa
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