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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JJUCHUTLJIAHBI

1.1. ObaacTh NpUMeHeHHUs TPOrPAMMBI
Pabouas nporpamMa y4eOHOM JUCHUIUIMHBI SBJSIETCS YACThIO IPOrPaMMbl IIOJTOTOBKH
cnernranuctos cpeanero 3BeHa ([IIICC3) B coorBercTBUn ¢ @I'OC 10 cnienmanbrOCcTsIM 53.02.07
«Teopust My3bIKI».

1.2. Mecro y4yeOHOW MCUMILUIMHBI B CTPYKType OCHOBHO mnpodeccuoHATbHOM

00pa3oBaTeJIbHOM POrPaMMbI
OV11.00 O0uieobpa3oBaTenbHblid yUeOHBIN UK
OVII.00 O6s3aTenbpHBIC TPEAMETHBIE 00JIaCTH
OVII.07 EcrecTBO3HaHME

1.3. Hean m 3agaum y4yeOHOW AMCUUIJIMHBI — TPeOOBaAHUS K Pe3yJbTATaM OCBOEHUS
y4eOHOH TUCHHILIMHBI

OcBoenue coaepkanusi yueOHO# muciuminHbel «EcTecTBo3HaHME» OOecneunBaeT OCTHXKEHUE
CTYJEHTAMHU CJEIYIOIIMX PE3YIbTaTOB:

JIMYHOCTHBIX:

—— YCTOWYUBBIA HMHTEpPEC K HUCTOPUU U JIOCTHKEHHUSM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIE HAYKH;

—— O0OBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMH B O0JACTH E€CTECTBEHHBIX HAyK IS
YyelnoBeKa U OOIIeCTBa, YMEHHE MCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHXKEHUS B 00JacTH (PU3UKH,
XUMUHU, OMOJIOTHH JUIsl TIOBBIMICHUS] COOCTBEHHOTO WHTEUIEKTYaJIbHOTO Pa3BUTHS B BBIOpAHHOMN
npodeccroHanbHOI 1eATENbHOCTH;

—— YMEHHE NMPOaHATU3UPOBATh TEXHOTEHHBIE IMOCICACTBHS I OKPYKAIOIICH CPebl,

OBITOBOW M MPOU3BOACTBEHHOM €ATEILHOCTH YETIOBEKA,;

—— IOTOBHOCTH CAMOCTOSITENILHO JI00BIBAaTh HOBBIE /sl CE0Sl €CTECTBEHHO-HAYYHBIC

3HAHUA C UCTIOJIB30BAHUEM JIJISI 3TOTO JIOCTYIHBIX UCTOYHUKOB HH(POPMAIIHH;

—— YMEHHE YIPABJISITH CBOCH MO3HABATEIHHOU JEATEIHHOCTHIO, TIPOBOIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:
—— OBJIQJICHUE YMEHHSIMH M HaBBIKAMHU PA3JIMYHBIX BHUJIOB IMO3HABATEIHHOW NEATEIHLHOCTH JIJIS
M3Yy4YEHUs Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIONEHUS, HAYYHOTO SKCIICPUMEHTA) IS
M3YYECHHSI PA3NUYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, C KOTOPHIMH BO3HHMKAET
HEO0OXOUMOCTh CTAJIKUBATHCS B MPO(eCcCUOHATBLHOM cdepe;

—— YMEHHE ONpPEeNsITh e U 3a/1a4H JIeATEIbHOCTH, BHIOMPATh CPEACTBA [Tl KX

JOCTUKCHHS Ha TIPAKTHKE;

—— YMEHHE HCIIOJIb30BaTh PA3TUYHbIE HICTOYHUKH TSI TIOTYYCHUS €CTECTBEHHO-

Hay4YHOU WH(OpPMAIIUU U OTICHUBATH €€ JOCTOBEPHOCTH ISl IOCTHKEHUS TTOCTAB-

TICHHBIX [IeTIeH U 3a/1a4;

NMpeIMeTHBIX:

—— c(hopMHpPOBAaHHOCTH MIPEJICTABICHUI O IIETTOCTHOW COBPEMEHHOM €CTeCTBEHHO-

Hay4YHOW KapTHHE MHUpa, MPUPOJIE KaK €IMHOW IIEJOCTHON CHCTEME, B3aMMOCBS3M YEJIOBEKa,
MIPUPOJIBI M 00IIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MacIITabax
Bcenennoi;

—— BIIaJICHHE 3HAHUSIMH O HanOoJiee BAXKHBIX OTKPBITUSAX U JOCTHIKEHUSIX B 00JacTH
€CTECTBO3HAHMSI, TTOBIUSBIINX HA YBOJIOIHUIO MPEACTABICHUI O MPUPOJIE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHII;

— c(OpMHUPOBAHHOCTh YMEHHS TPUMEHITh €CTECTBEHHO-HAYYHBIC 3HAHUS ISl OOBSICHEHUS
OKPYKAIOIIUX SBJICHHI, COXPAHECHHUS 3/I0POBBs, 0OecTieueHUs] 0€30MaCHOCTH KU3HEACSITEITLHOCTH,
OepeXKHOr0 OTHOUIEHMSI K MPUPOJIE, PALIMOHATIHLHOIO MPUPOAONOIB30BaHNUs, a TAK)KE BBHIIIOJHEHUS
POJH TPAMOTHOTO TIOTPEOUTENIS;



— c(hopMHpPOBAHHOCTH MPEJICTABICHUNA O HAYYHOM METOJIE MIO3HAHUS TPUPOJIBI U

CpeACTBax M3Y4YEHUs] MeraMHpa, MaKpOMUpa 1 MUKPOMHUPA; BIaIcHUE TpHEeMaMH
€CTECTBEHHO-HAYYHbIX HAOJIOJICHUI, OMbBITOB, MCCIEAOBAHUNA M OIEHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB;

—— BIJIaJIcHHE TOHSATUIHBIM anmnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM I103HABATh MHUD,
y4acTBOBaTh B JUCKYCCHUSX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAM, HCIIOJIB30BaTh PA3IUYHbIC
HCTOYHUKU MH(OPMALIUU AJIs1 HOJTOTOBKU COOCTBEHHBIX

paboT, KPUTUYECKH OTHOCUTHCS K coobmenusMm CMMU, copepkaium HayqHYIO

nHpopMaIuo;

—— c(pOpPMHPOBAHHOCTh YMEHHH MOHMMAaTh 3HAYMMOCTb ECTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro NpodecCHOHANbHON AEATEeIbHOCTH, pa3inyaTrh (PaKThl U
OLIEHKH, CPaBHUBATh OILICHOYHBIC BBIBOJBI, BUIECTh HMX CBSA3b C KPUTEPUSIMU OICHOK U CBS3b
KPUTEPHUEB C OINPECICHHOW CUCTEMOM LIEHHOCTEH.

B pe3yabrare ocBoeHHsI y4eOHOH JMCHUILUIMHBI Y BBINYCKHUKOB (POPMHPYIOTCSH
ceayoue KOMIEeTeHIHH:

OO01mue KOMIIETEHIIUHN

OK 1. BeoiOupare cnocoObl pemieHuss 3ajad  NpoQecCHOHANbHON JesITenbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 2. Hcnosnb30BaTh COBPEMEHHBIE CBOMCTBAa IIOMCKA, aHalIM3a M HMHTEPIPETALUU
uHbopManud W WHGOPMALMOHHBIE TEXHOJOTMU JUIS BBIIOJHEHHUS 3aad MpodhecCHOHATBLHON
JESTEIIBHOCTH;

OK 3. [InaHupoBaTh M peann3oBaTh COOCTBEHHOE NMPO(PECCHOHATBHOE M JUYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO NESATEIbHOCTh B INMPO(EeCcCHOHAIBHOW cdepe, HCI0Ib30BaTh
3HAHHUS [0 MPABOBON 1 (PMHAHCOBON I'PaMOTHOCTH B Pa3JINYHbIX KU3HEHHBIX CUTYaIUsX;

OK 4. D¢ pexTuBHO B3auMOJIeiiCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAH/IE;

OK 5. OcymiecTBisiTh YCTHYIO U NMHUCBMEHHYIO KOMMYHHUKAILIMIO Ha TOCYAapCTBEHHOM
a3pike Poccuiickoit denepannu ¢ y4eToM COLUAIBHOIO U KYJIBTYPHOTO KOHTEKCTA;

OK 6. [IlposBasaTh TIpaXAaHCKO-NATPUOTHYECKYIO TMO3MIMIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJCHHE Ha OCHOBE TPAJULUOHHBIX POCCUHUCKHUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCJIE C Y4Y€TOM TapMOHU3alUN MEXHAI[MOHAJIbHBIX M MEKPETUTHO3HbBIX
OTHOIIECHUH, IPUMEHATH CTAHIAPThl AHTUKOPPYILIMOHHOTO MIOBEACHUS;

OK 7. ConeiicTBOBaTh COXpPaHEHHUIO OKPYXKAIOIIEH CPEeIbl, pPEeCypcocOepexreHuto,
MPUMEHATH 3HaHUS 00 U3MEHEHUs KIMMaTa, IPUHIUIIEI OEpexIIMBOro MPOU3BOCTBA, IPPEKTUBHO
JEHCTBOBATh B UPE3BBIYANHBIX CUTYalUsIX;

OK 8. Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KYIbTYpBl Ui COXPAaHEHUS M YKPEIUICHUs
30pOBbs B TPO(ECCHOHATBHOW JESITENbHOCTH U MOJJAEpPKaHUS HEOOXOJUMOro  YpOBHS
(bu3nvecKoil MoAroTOBIEHHOCTH;

OK 9. Tlonb3oBaThcsi mpodhecCHOHATBHOM JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM H
MHOCTPAHHOM f3BIKAX.

JInuHOCTHBIE pe3yIbTaThI:

JIP 10. bepexnuBo OTHOCSIIMKCA K MPUPOJHOMY HACIEOUI0 CTpPaHbl W MHDA,
MPOSBIISAIONINN CPOPMUPOBAHHOCTH SKOJOTHUYECKON KYJIbTYpbl HA OCHOBE IIOHUMAHUS  BIIUSHUSA
COLMAJIBHBIX, AJKOHOMHYECKHMX M  MNpOopecCHOHATBHO-TIPOU3BOJACTBEHHBIX  IMPOIECCOB  HA
OKpYXXalolllylo cpeay. Beipaxarommuii AesTeNbHOEe HENPUSATHE AEHCTBUM, MNPUHOCSIIUX Bpe.
NpUPOJIE, PACMO3HAIOUIMKA ONAcCHOCTH cpelbl OOMTaHUs, NPEAYNPEKIAIOINNA PHUCKOBAHHOE
MOBE/ICHUE APYTUX TpakIaH, MOMYISPU3UPYIOMIMM CIIOCOOBI COXpPaHEHUs MaMSATHUKOB HPUPOJIBI
CTpaHbl, PETrHOHA, TEPPUTOPUH, IIOCEICHUs, BKIIOUYEHHBIH B OOIIECTBEHHbIE WHUIMATUBEI,
HaIpaBJIeHHbIE Ha 3200Ty O HUX.



JIP 17. IlposBisitonuii CO3HATETLHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOW MPpodecCHOHANbHOM 1 00IeCTBEHHOM esTeNbHOCTH. [ mOKopearnpyrommii Ha
MOSIBJICHHE HOBBIX ()OPM TPYJOBOI1 IEATEITLHOCTH, TOTOBBIH K HX OCBOCHUIO.

1.4. Koau4ecTBO 4YacoB HAa OCBOEHHE NPOrpaMMbl Yy4eOHOW JMCUMIUIMHBI B
COOTBETCTBHU € Y4eOHBIM IJIAHOM

PexomMenryemoe KOJIMYECTBO YacOB HA OCBOCHHUE MTPOTPAMMBI TUCIIUTUINHBL:
MaxkcumanbHOi yueOHOH Harpy3ku cryaenTta 90 yacoB, B TOM YHCIe:
OO6s3aTennbHON ayIUTOPHOM Y4eOHON HArpy3KH CTyJeHTa /2 Jaca;
CamocrosarenbHO# paboThl cTyaeHTa 18 gacos;

3aHATHA TPYNIIOBHIE.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUILIAHBI
2.1.00beM yueOHOM AMCUMILIMHBI U BUABI padoT

Buj yueOHoii padoThl O0bem yacoB
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 90
O06s13aTenbHas ayiuTopHas yueOHasi Harpy3ka (Bcero) 72
B ToMm guce:

Jlexun -
JlaboparopHbie paboThI (TeorpaduIecKue UCCIeTOBAHNS) -
[IpakTudeckue 3aHATHS 8
KonTposnbHbie paboThl (CeMUHAPCKUE 3aHSATHS) 3
DKCKypcHst 2
CamocrosiTenbHast paboTa CTy/1eHTa (BCero) 18
B Tom uncne:

Wrorosas arrecranus B popMe 1udpepeHnrnpoBaHHOro 3a4era (2 cemecTp)




2.2. TemaTnveckuii IJIaH U COlep:KaHMe Y4eOHON AU CHMIIIMHBI

HaumeHnoBanue
pa3ziesoB U TEM

Couepma}me yqe6H0r0 MaTtepuajia, IpakKTU4CCKUC 3aHATHUA,
CaMOCTOATCIIbHAA pa60Ta

O0beM yacoB

O06s13at.
CaMoCT.
yaeOHas
Harpyska

Makc

yaebd
Has

Harpy
3Ka

Ypos
€Hb
0CBOE
HUS

Dopmu
pyeMbl
e
KOMIIET
€HIINU
OK, JIP

Icemectp

Beenenue

Bsenenue

®dusnka — QyHIaMeHTaJIbHAs HAayKa O IIPUPOJE.
EcTecTBeHHO-HayuHBII METOJ] IIO3HAHUSI, €T0 BO3ZMOKHOCTH
Y TPaHMLBI TPUMEHHMOCTH.

EnnHCTBO 3aKOHOB IIPHPOJIBI M COCTABA BEIIECTBA BO
Bcenennoii. OTKprITHS B pHU3HKE — OCHOBA Iporpecca B
TEXHHKE M TEXHOJIOTHH TPOU3BOJICTBA.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbIE paboThI

CaMmocTosTelnpHas pa60Ta

Mexanuka

JrnHamuxka.

Macca u cuna. B3aumoneiictBue ten. 3aKOHbI JUHAMHKH.
Cuel B ipupojie. 3aKOH BCEMUPHOTO TATOTEHHUS.

HpaKTI/I‘IeCKI/Ie 3aHATHA: I/ICCHG,Z[OBEIHI/IG 3aBUCHUMOCTHU CUJIbI
TpCHUA OT BECa TCJIa.

KonTponbHbie paboThI

CaMmocTosTelbHas pa60Ta NOJArOTOBUTH

Kunematnka.

Mexannueckoe aBkenne. Cucrema orcuera. TpaekTopust
neuxenust. [1yts. [lepemewenue. PaHomepHoe
npsaMonuHelHoe ApkeHne. CkopocTs. OTHOCHTENTFHOCTh
MEXaHMYECKOTO JIBIKEHUS. 3aKOH CII0KEHHS CKOPOCTEN.
CpenHsisi CKOPOCTh IPH HEPAaBHOMEPHOM JBIDKCHHH.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpEeHHOE
npsAMONIMHENHHOe ABIKeHHe. Y ckopeHue. CBoOoHOE
TIaJICHAE TeJl.

IIpakTHueckue 3aHsATUs

KonTtpomnsHbie paboThI

CaMmocrosTelbHas pa60Ta

3aKOHBI COXpAaHECHHUS B
MeXaHHKE.

Wmnynec Tena. 3aKOH COXpaHEeHUS HMITyJIbca. PeakTiBHOE
nBrxkeHne. Mexanndeckas pabora. MomHoOCTb.
Mexanunueckas sHeprusi. Kunernueckas sHeprusi.
Kunermueckas sneprus u pabota. [loreHnnansaas
SHEPrHs B TPABUTAIMOHHOM II0JIE. 3aKOH COXPaHEHHUS
NIOJIHOM MEXaHUYECKOH YHEPIUHU.

IIpakTrueckue 3aHATUS

KonTponbHbie paboThl

CamocrosrenbHas paboTa MOATOTOBUTH pedepar mo Teme
peaKkTUBHOE IBHXXEHHE B IIPUPOLE

OK 10
JIP 10,
17

OCHOBBI MOJIEKYJISIPHOM PU3MKH 1 TEPMOTHMHAMHUKH

MounekynsipHas
¢u3nka.

ATtomuctrueckas TCOPUL CTPOCHU BCIICCTBA.
HaﬁHIOIleHI/Iﬂ U OIIbITBI, MNOATBCPIKIAAONIUEC ATOMHO-
MOJICKYJIAPHOC CTPOCHUC BCIIECTBA. Macche u pa3Mephbl
MOJICKYIIL. TemmoBoe ABWKEHHE  YaCTHI] BCIICCTBA.




Bpoynosckoe nuxenue. Mneampnsiil rasz. Temmepartypa
KaKk Mepa CpeiHell KHHETUYEeCKOM DJHEepruy 4YacTHll.
VYpaBHEHHE COCTOSIHMS  HMI€allbHOrO rasa. Mogjenb
KHUIKOCTH. IIOBEpXHOCTHOE HATSXKCHHE M CMadMBaHUC.
Kpucranmmueckne n amopdHsIe BemecTsa.

[IpakTuueckue 3aHATHS

KonTtponsHbie paboThl

CamocrosarenbHass paboTa IMOATOTOBUTH MAaKeT MOJEKYI,
pedepat mo Teme

TepmoanHamuka.

Buytpennss sHeprus. Pabora u TemiooTada Kak Criocoobl
W3MEHEHUs BHYTpeHHed sHepruu. llepBeiil  3akoH
TEpMOAUHAMUKHU. TemI0oBbIe MAIIMHbI U UX IPUMEHEHHE.

HpaKTH‘IeCKI/Ie 3aHATHUA

KonrponbHbie paboThI

CamocrosrenpHas pabota

OK 10
JIP 10,
17

OCHOBBI 3J1eKTPOAMHAMUKHU

DNEeKTpOCTaTHKA.

B3aumopeiicTBre 3apsHKEHHBIX Tell. DNEKTPUUECKHUNA
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUIECKOro 3apsia.
3akon Kynona. DnekrpocTaTuueckoe moie, ero
OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEXIY HHUMHU.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbIE paboThI

CaMocrTosTelnbpHas pa60Ta

ITocTosSIHHBIN TOK.

IlocrostHHBIM ~ amekTpuueckut  Tok. Cmia  ToKa,
HaMpsDKEHUE, JIEKTPUYECKOE  CONPOTUBIECHHUE.  3aKOH
Oma ams ydacTKa JJIEKTPUYECKOM  LIEMU.

[paktnyeckue 3ansTus COOpka 3JIEKTPUUECKOW ILIEMH,
W3MEpEeHNE CHIIBI TOKAa M HANPSDKEHHWS Ha €€ passInuHbIX
ydJacTkax.

KonTtpomnsHbie paboThl

CamocrosrensHas paboTa

MaruuTHOE 1oe.

MarHuTHOEe TOJIE U €ro OCHOBHBIE XapaKTCPHUCTHKH.
JlelicTBue MarHMTHOTO TIIOJII HAa MPOBOJHHUK C TOKOM.
3akoH Awmrepa. DNEeKTpOJIBUTATENb. SIBnenue
JIEKTPOMArHUTHONH WHIYKIIUH.

2.3

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponbHble paboThI

CaMmocrosTelbHas pa60Ta

OK 10
JIP 10,
17

KoJie60anus 1 BOJHBI

10

Koiebaunst n BOIHBI

Mexannyeckne Kojiebanus v BoJHbI. CBOOOIHBIE
konebanus. [leproa, 4acToTa U aMIUIUTYAA KoJeOaHUH.
TI'apmonmnueckne konebanus. MexaHU4YeCKHe BOJTHBI U X
BHJIbI. 3BYKOBBIE BOJIHBL. Y IHTPA3BYKOBBIC BOJHBI.
VYAbTpa3ByK U €ro WCIOJB30BAaHUE B MEAWIIMHE U
TEXHHKE.

DJEeKTPOMAarHUTHBIC KOJEOAHHS U BOJHEL.

CB0OOIHBIC 3NIEKTPOMAaTHUTHBIC KOJICOAHMS.
KonebaTenbHbIi KOHTYp. DIEKTPOMArHUTHOE TIOJIE.
DneKkTpoMarHuTHele BOJIHbL. CKOPOCTh
9JIEKTPOMArHUTHBIX  BOJIH.

CBeTOBbIC BOJHBI.

PasBurue npencTaBaeHUH 0 MPUPOIE CBETA. 3aKOHBI

OTpaKEHMS U NMPEJIOMIICHHUS CBETA.

JIun3el. @opmyria TOHKOM JIMH3BL.

2,3

OK 10
JIP 10,
17




HpaKTI/I‘IeCKI/Ie 3aHATHUA

KoHTponbHBIE paboThI

CamocTosTenbpHast paboTa IMpe3eHTaluH 110 TeMe
«IIpumeHeHue TUH3» co0OIeHNe «YIIBTPa3ByK U €ro
WCTIONF30BaHNE B MEIUIMHE W TEXHHKE.»

DJieMeHThl KBAaHTOBOM (pu3ukn

11

DJIeMEeHTBI KBaHTOBOM
[iN7k37078

KsanToBrie cBoiicTBa cBera. KBanToBas rumorte3a Ilmanka.
DOTOINEKTPHIECKIH AP PEKT.
O®uzuka atoma. Mogenun crpoeHuss artoma. OnbIT
Pesepdopna.
du3rKa aTOMHOTO Spa U JIeMEHTapHbIX yacTull. CocTan
U CTPOEHHE aTOMHOTIO sAapa. PaaroakTHBHOCTb.
PaguoakTHBHBIC H3IIyYeHHsT M UX BO3JCHCTBHE Ha
JKUBBIC OpPTaHU3MBL.

HpaKTH‘IeCKI/Ie 3aHATHA

OK 10
JIP 10,
17

KonTtponsHbie paboThl

CamocrosTrenbHas paboTa MOATOTOBUTH MOZIEIh aTOMOB H
cooOLIeHue 581071 MPE3EHTAIHIO: PannoakTUBHEIE
M3JIyYeHHsT W WX BO3/ICHCTBHE HA KHMBHIE OPTaHU3MBI.

BcenenHast 1 ee YBOJIIOLUA

12

Bcenennas u ee
SBOJIIOIHS

Crpoenue u pa3sutue Beenennoit. Monens
pacmmpsitoleiics BeenenHoil.

IIpoucxoxaenue ConHeunoit cucrembl. CoBpeMeHHAsI
¢$usHyecKas KapTHHA MUpA.

HpaKTI/I‘IeCKI/IC 3aHATHA

OK 10
JIP 10,
17

Konrponbabie pabotel «O000IIeHHe 3HAaHWII MO Teme
«Dusuka»

CamocTosTenbpHas paboTa NOATOTOBUTH IPE3EHTALUIO

Xumus. O6H.Iaf[ 1 HCOpTraHNYCCKasl XUMMHI.

13

Bsenenue
OCHOBHBIE TIOHITHS U
3aKOHBI XUMHHU

XuMudeckast KapTHHA MUpa Kak COCTaBHAasl 4acTb
€CTECTBEHHO-HAY4YHOU KapTHHBI ~MHpa. Poss XuMun B
KHM3HU COBpEMEHHOro oobuiecTsa. [Ipumenenne
JOCTHKEHHH COBPEMEHHOH XMMHUH B TyMaHUTapHOI cdepe
JIeATeIbHOCTH OOIIEeCTBa.

IIpenmer xumuu. Bemecrso. ATom. Monekyina.
XUMUYECKUI 2JIEeMEHT U (POPMBI €ro CyIIeCTBOBAHMSI.
IIpocThIe U CII0KHBIE BEIIECTBA.

IIpakTHueckue 3aHATUSA

1,2

OK 10
JIP 10,
17

KonTtpomnsHbie paboThI

CamocrosrenbsHas padora Pedepar: Otpaxenue
XUMHUYECKUX CHOKETOB B IPOU3BEACHUAX
XYJI0’KECTBEHHOM JIMTEpaTypbl U HCKYCCTBA.

14

Tlepuoauueckuii 3aKoH U
nepuoanyecKas cucTemMa
XUMHUYECKHUX HJIEMEHTOB
J. . Menneneena.
CrpoeHue BellecTBa.

Otxpertre [leprogmueckoro 3akona. [leproamyaeckas
cuctemMa xuMuaeckux 3nmemeHToB J[. . Menaeneena.
3nauenue [lepuoanyeckoro 3akona u [leproauueckoi
CHCTEMBI XUMHYECKUX 35ieMeHTOB [[. . Menzeneera mis
Pa3BUTHSI HAYKH U TIOHUMAHUSI XUMHUYECKON KapTUHBI MHpa.
KoBasieHTHAs CBSI3b: HEMOJSIPHAS U MOJIsIpHast. MoHHas
cBsa3b. KaTHOHEBI M aHMOHEBL. MeTalIn4ecKast CBSI3b.
Bonopoanas cBs3b.

HpaKTI/ILICCKI/IG 3aHATHUA

1,23

OK 10
JIP 10,
17

KonTponbHbie paboThl

CamoctosrenbHast pabota Coobmenue «/J1. .
MeHzeneeB 06 00pa30BaHUK ¥ TOCYIAPCTBEHHOMN
TIOJIUTHKE. »

15

Bona. PactBopsl.
XUMHUYECKUE PEaAKIIUHU.

Bona B mpupose, ObITy, TEXHHKE M Ha IPOM3BOJACTBE.
dusnueckue U XMMUYECKHE CBOWCTBA BOAbl. OnpecHeHHe
BOABL. ArperaTtHele COCTOSIHMSI BOJBI M €€ IEePEXOJbl W3
OJIHOTO arperaTHoro cocrosiuus B apyroe. IlonsTtue o

OK 10
JIP 10,
17




XUMUYECKOW peakuuu. THUIbl XUMUYECKUX PEaKIUi.
CKopocTh peakuu u (HakTopsl, OT KOTOPBIX OHA 3aBHUCHT.

IIpakTrueckue 3aHATUS

KonrponbHbie paboThl

CamocrostensHas paborta

16

Knaccudukarus

HEOPTraHMYCCKUX
COCJIMHECHUN U UX
CBOMCTBA.

OKCHIBI, KHCIOTHI, OCHOBAHUSA, COJIH.

IIpakTuueckue 3aHATHS

KonTponbHbIe paboThI

CamocrostensHas padborta

17

Merannsl. Hemeramnsr.

Oburre ¢pu3nvecKkre N XMMUIECKIe CBOMCTBA METAIJIOB.
OO1mas xapaKTepHUCTHKA TIIaBHBIX OATPYIIT HEMETAJUIOB Ha
MIPUMEpPE TATOTCHOB.

Baxnelinme coeqMHEHUs METAIIIOB U HEMETAJUIOB B
NIPUPOJE U XO3SIMCTBEHHOM EATENbHOCTH YEJIOBEKA.

[paxrnueckue 3ausTusa: Onpenenenne pH pactBopa
coisieil. BzaumonelcTBue METAIIIOB ¢ PACTBOPAMU KHCIIOT
U COJICH.

KonTponbHbIe paboThI

CamocrosTensHas paboTa pedeparsl: MeTamis! 1
CIIIaBbI KaK XyI0KECTBEHHBIN MaTepuan. CoeTMHEeHNUS
METaJJIOB KaK COCTaBHAs YacTh CPEICTB
n300pa3UTENBHOTO HCKycCTBa. HeMeTaisr n nx
COEIMHEHMSI KaK COCTaBHAsI YaCTh CPE/ICTB
n300pa3UTENHEHOTO HCKYCCTBA.

2,3

OpFaHI/I‘IGCKaﬂ XUMMA

18

OCHOBHBIE TIOJIOKEHUS
TEOPUHU CTPOCHHUSI
OpraHUYECKUX
COeMHEHU M
YraeBoaopoasl.

MHoroo0Opasue opraHM4ecKiX COCAUHEHUIA.
[onartne w30OMepum.

[penenbHble W HENpeaelbHBIC YIIEBOAOPOAbL. Peakiiust
nojumepu3anuu. [IpupoHbIe HCTOYHUKU YTIIEBOIOPOIOB.
Yr1eBo10pO Ik KaK OCHOBa MEXIYHAPOJIHOTO
COTPYJHUYECTBA U BOKHEUIINN MCTOYHUK (POPMHUPOBAHUS
oromkera PO.

HpaKTI/I‘ICCKI/Ie 3aHATHA

KonTponbHbie paboTh

CamocrostenbHas padbota

19

Kontpomsnas pabora 3a
1 momyroaue

KonTponbHast pabota 3a 1 monyroaue

HpaKTI/I‘ICCKI/Ie 3aHATHUA

KonTponbHbIe paboThI

CamocrostenbHas padbota

Bceero:

Aynaur.32
Camocrt.9

41

20

Kucnopoaconepxamiue
OpraHWYECKHe BEIIECTBA.

IIpencraBurenu KUCIOPOICOAEPIKALUX
OpraHUYeCKUX COCAMHEHUN: METUIIOBBIN U 3TUIIOBBII
CIIUPTHI, TJIMIEPUH, YKCYCHas KUciIoTa. JKUpbl Kak
CIIOKHBIE 3(HPEI.

VYrieBojpl: III0K03a, KpaxMall, eJUIII03a.

2

IIpakTHueckue 3aHsATUS

KonTtpomnsHsie paboThl

CamocTrosaTenpHast pabota pedepar AJKOTOIU3M H
€ro OTPaXEHHWE B MPOU3BEACHUAX XYIO0KECTBEHHOU
JIUTEPATyPhl U H300Pa3UTEILHOTO UCKYCCTBA.

1,3

21

A3zotconepxaiue
OpraHUYECKHe
COCITHEHUS
[TacTMacchl U BOJIOKHA.

AMUHBI, aMUHOKHCIOTHI, Oenku. CTpocHue u
Ouonornyeckas ¢hyHKIUSA 6enkoB. Ilonarme o
IUlacTMaccax M XMMHYECKHX BOJIOKHaX. HarypaibHsle,
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OK 10
JIP 10,
17




KoHTponbHBIE paboTh

CamocrostensHas paborta pedepar [Ipumenenue
MOJUMEPOB B NPUKIIAJHOM U KIaCCUUECKOM
n300pa3UTENEHOM HCKYCCTBE.

22 | Xumus 1 )KU3HB XUMHUSL ¥ OpPraHu3M YesIoBeKa. XHMHYECKUE JJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHUYeCKue
BEIIECTBA. OcHOBHBIE KU3HEHHO HEOOXOANMBIE
COCOUHEHUS: O€NKH, YIJICBOABI, JKHPBI, BHUTaMUHEL
VYriieBoasl — IJIAaBHBIM MCTOYHHMK OSHEPrHU OpraHu3Ma.
Ponb xxupoB B opranusme. XOJECTEPUH M €ro poijib B
3JJ0pPOBBE YeIOBEKA.
MuHepanbHbIe BEllecTBa B IIPOAYKTaX IMUTAHHS, NHILCBHIC
no6aBku. COaaHCUPOBAHHOE MTUTAHHUE.
Xumuss B ObiTy. Boma. KadectBo Bompl. Moromue u
yucTsIIMe cpeacTBa. [IpaBuna Oe3omacHOil paboTel co
Cpe/CTBaMH OBITOBOW XHUMUHU.
[IpakTryeckue 3aHATHS
KonTponbHbIe paboThI
CamocTostenbHas padora pedepar Posb Xxumuuecknx
3JIEMEHTOB B JKU3HU pacTeHUH. Y noOpeHus. XuMudecKkue
CPEJICTBA 3aLIUThl PACTEHUM.
23 | KonrponbHast padora mo | KonTtposbHas pabora mo teme « XuMusi»
TeMe «XUMUSI»
[pakTyeckue 3aHATHS
KoHTpoubHEIE paboThI
CamocTosTenbHas padora
buonorus
24 buonorus -
JKuast npupoja kak 00bEKT U3ydeHUsI OHOJIIOTHH. MeTOobI
COBOKYIHOCTb HayK O HCCIICOBAHUS KUBOW MPUPOIBI B Orosioruu. OnpesencHue
KHBON TPHUPOAC. KM3HHU (C TIPUBIEYEHUEM MaTepuana U3 pasienoB (U3HKH
Meronpt Hay4HOrO U XUMHH). YPOBHH OpPTaHU3AIMH )KU3HU
IIO3HAHUA
B OHONIOTUH [MpakTuyeckue 3aHATHS
KoHTpoubHEIE pabOThI
CamocrostenbHas padbota
25 | Knetka

Uctopus wusyueHus kieTkd. OCHOBHbBIE MOJOXKEHUSA
KJIETOYHOH TEOPHUH. Krnerka — CTPYKTYpPHO-
(GbyHKIMOHATBHAS (3JIEMEHTAPHAS) SAUHUIIA KU3HH.

Crpoenue xinerku. I[IpokaproThl U 3yKapHOTHl — HU3ILIHUE
W BBICIIME  KJIETOYHbIE  OpraHu3Mbl.  OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJETKH dykKapuoT. Kierounoe
sapo. DyHKuMS sIpa: XpaHeHWe, BOCIPOM3BEACHHE U
repefadya HACJICJACTBEHHOH MH(OPMAINHK, PETYISIUs
XMMHUUYECKOI aKTHBHOCTH KJIETKH. CTpyKTypa M (QyHKINH
XpOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBEI.

buosornueckoe 3HaueHHE XUMHYECKHX  JJEMEHTOB.
Heopranuueckue BeliecTBa B COCTaBe KIETKU. Poiib BOJBI
KaKk pacTBOPUTENS] © OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEMH
Cpeibl OpraHu3MOB. VYTIICBOAbI M JIMIUABI B KIIETKE.
Crpykrypa u 6nonornueckne QpyHkimn 6enxoB. CTpoeHne
HYKJICOTHZOB M CTPYKTypa IIOJIMHYKJICOTHIHBIX Iernei
JHK u PHK, AT®.

Bupycst u ©Oakrepuodaru. Hekmerounoe crpoeHue,
KM3HEHHBIH IIUKJI ¥ €r0 3aBUCUMOCTB OT KJIETOYHBIX (hopm
KU3HH. Bupycel —  BO30ymuTennm HMHQEKIUOHHBIX
3aboyieBaHnii; TMOHATHE 00  OHKOBUpycax. Bupyc
nMmyHoeduimTa yenoseka (BUY). Ipopunakruka BUY-
HHDEKITUH.

OK 10
JIP 10,
17




IIpaktudeckue 3aHsaTuss HaOnromeHne KIETOK pacTeHHHA U
JKIBOTHBIX ozt MHKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenapaTax 1 UX OIHCaHHE.

CpaBHeHHE CTPOCHHS KIETOK PACTCHUH U )KUBOTHBIX.

KonTtponsHbie paboThl

CamocrosrenbHas pabdora: 3amonHuTs Tabmumy «CtpoeHue
KJIIETKH», IIOATOTOBHUTH MPE3CHTALHIO 110 TeMe «Bupycsi»

26

Opraansm

Opranusm — enuHOE 1enoe. MHOroo6pasie OpraHu3MoB.

OOMeH BeleCTBOM M DHEpruedl ¢ OKpyXkKarolel cpenoi
Kak HeoOXO0JMMOe YCIIOBHUE CYLIECTBOBAHMS KUBBIX
CHCTEM.

CrnocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJHA U3
OCHOBHBIX OCOOCHHOCTEW J>KHMBBIX OpraHu3MoB. JleneHue
KIETKH — OCHOBAa pOCTa, Pa3BUTUSA M Pa3MHOKCHUS
opranu3moB. becnonoe pasmuoxenue. IlonoBoil mpouecc
n TmonoBoe pasMHOXeHHe. OIIOZOTBOpEHHE,  €ro
OnonornIecKoe 3HaYCHHUE.

[onarue 06 nHANBUAYAIEHOM (OHTOTCHE3),
SMOPHOHATLHOM (3MOPHOTEHE3) ¥ MOCTIMOPHOHATIBHOM
pa3BuTHH. HIUBUIYyaTbHOE Pa3BUTHE YCIIOBEKA U €T0
BO3MOJKHBIC HAPYIIICHUS.

OOmme  mpeAcTaBieHUST O  HACIEACTBEHHOCTH U
U3MEHYUBOCTH. I'enetnueckas TEPMUHOJIOTUS u
CHMBOJIMKA. 3aKOHOMEpHOCTHU HacJIeI0BaHHUS.
HacrmenoBanme mpu3HakoB y  4esdoBeka. [loioBwie
xpomocoMbl. CHEmIeHHOE C IIOJIOM  HaClieIOBaHHE.
HacmenctBennple 0oJe3HH 4elOBeKa, WX MPUINHB U
npo¢mnaktuka. COBpeMEHHBIC MPECTABICHUSI O TeHE W
TCHOME.

I'eHeTHYECKHE 3aKOHOMEPHOCTH U3MEHYHUBOCTH.
Knaccudukarus popm u3mMeHUNBOCTH. BiiusiHie MyTareHoB
Ha OpPraHM3M YellOBeKa.

Ilpenmer, 3amaum U MeETOABI CelEKUUU. | eHeTnueckue
3aKkOoHOMepHocTH cenekiuu. Yuenne H. M. Baswmioa o
HEHTpax MHOro00pa3usi M TPOUCXOXKIEHUS KyIbTYPHBIX
pactenuil. buotexHosorus, ee JOCTUXKEHUSI, IEPCIIEKTUBBI
pa3BUTHA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

Pemenne QJICMCHTAPHBIX 'CHCTUYCCKUX 3a/4a4. Anamus u
OLICHKA 3THUYCCKUX ACIICKTOB Pa3sBUTUA HCKOTOPBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

OK 10
JIP 10,
17

KonTponbHbie paboThl

CaMmocTosTelbHas pa60Ta: BBIPACTUTL PACTCHUEC
BEreTaTHBHBLIM CIIOCOOOM

27

Bun

OBOJIIOLIMOHHAS TEOPHSI U €€ POJIb B JOPMUPOBAHUN
COBPEMEHHON €CTECTBEHHO-HAyYHO! KapTUHBI Mupa. Bup,
ero kpurepud. [lomymammst Kak CTPYKTypHas €IUHHIA
BHZA 1 3BOIONMH. CHHTETHYECKAs! TEOPHSI SBOJIIOIIUHI
(CTD). JIBmxKymue CHITbI SBOJIIOIMH B CO- OTBETCTBUH C
CTD.

Pesynbrarel  3Bomtonmu.  CoxpaHeHHE MHOT000pa3us
BHJIOB KaK OCHOBa YCTOWYMBOTO pa3BHUTHS OHOCOEPHI.
[Ipuunnel BeiMUpaHust BUIOB. buonornueckuit nporpecc u
OHMOJIOTHYECKHUH perpecc.

T'unore3nr MMPOUCXOKACHUSA KU3HU. VCoKHEHNE KUBBIX
OpraHn3MoB Ha 3emie B Inpouecce OBOJIIOLINH.

OK 10
JIP 10,
17




AHTpoTOT€HEe3 M ero 3aKkoHoMepHOCTH. JlokazaTenbcTBa
POACTBAa HYeENOBEKa C MIICKONUTAIONIMMH >KUBOTHBIMHU.
Dkonorudeckre (akTOpbl AHTPOIIOTeHE3a: YCIOKHEHUE
MIOTYJIIIUOHHON CTPYKTYPHI BH/A, M3TOTOBIICHUE OPYIUI
TpyZAa, MEPeXxoa OT PAaCTHTEIBHOTO K CMEIIAHHOMY THITY
MTUTAHNUS, HCTIONB30BaHUE OTHSL. [osiBnenne
MBICTUTEIBHON NEATSIPHOCTH M YJICHOPA3JCIbHON PEYH.
[IpoucxoxkaeHue YeIOBEYSCKUX pac.

[IpakTHyeckue 3aHATHS

Omnucanue ocobell Buaa 1mo Mop(hoJIOrH4ecKOMy
KpPHUTEpUIO. AHAIN3 U OLIEHKA PA3JIMYHBIX THUIIOTE3
MIPOUCXOKACHHS )KU3HU. AHAIN3 ¥ OLICHKA PAa3IMYHBIX
THIOTE3 IPOUCXOXKICHUS — YeJIOBeKa.

KonTtponsHbie paboThl

CamocrosTenbHas paboTa 3amoiHUTh Tadnuiy «Pa3Butue
JKU3HHU Ha 3eMiiey, «DBOIIOIUS YET0BEKaA)

28

DKOCHUCTEMBI

[Ipeamer u 3a7a4n SKOJOTUU: YUEHHE 00 IKOJIOTHMUYECKUX
(akTopax, yueHHE O COOOIECTBAX OPraHU3MOB, YUCHHUE O
ouocdepe.

DKOJOTUICCKIC (I)aKTOPLI, 0COOEHHOCTHU HX BOSﬂeﬁCTBHﬂ.
DKojJorudecKas XapaKTCpUCTKa BHJA. Ilonsatue 006
OKOJIOTHY€CKUX CUCTECMaAX. HSHI/I IIMTaHu:, TpO(I)I/I‘IeCKI/Ie
YPOBHHU. BI/IOFGOL{@HOS KaK 3KOCUCTEMA.

Buocdepa — riobampHas skocucTema. YdueHue B. .
Bepnasckoro o 6uocdepe. Posb XKUBBIX OpraHM3MOB B
ouocdepe. buomacca. buonornmueckuii KpyroBopot (Ha
npuMepe KpyroBopoTa yriepoja). OcHoOBHBIE
HATPaBJICHUS BO3ICHUCTBUS 4eJOBEKa Ha Owocdepy.
Tpanchopmanus e€CTECTBEHHBIX DKOJOTHYCCKHX CHUCTEM.
Oco0eHHOCTH arpodKOCUCTEM (arpoleHO30B).

IIpakTHueckue 3aHATUS

CocraBieHre cxeM Mepeayy BemecTB U S3HEPrun (1erei
MTUTAHUS).
CpaBHHTENBbHAS XapaKTEPUCTHKA IPUPOJHBIX IKOCUCTEM U
arpo’KOCHCTEM CBOCH MECTHOCTH.

Pemmenne skoorndeckux 3agad.
AHamu3 M OIEHKAa  TOCNIEACTBUHA  COOCTBEHHOM
NESITeIPHOCTH B OKPYXKAKomIeW cpefe, [I00aTbHBIX
9KOJIOTHUECKUX MPOOJIeM U IMyTel UX pelIeHuUs.
Okckypcun MHorooOpasue Bu0B. Ce30HHBIE W3MEHEHUS
B IIPUPO/IC.

EcrecTBenHble n HNCKYCCTBCHHBIC OKOCHUCTEMBI

KonTtpomnsHbie paboThl

CamocrosrenbHass ~ pabora  moaroroBka  pedeparos,
MpEe3eHTAINI M0 3KOJOTUU

OK 10
JIP 10,
17

29

3auer 1o Kypey
«EcrecTBO3HAHUE

HpaKTI/ILICCKI/IG 3aHATHA

KonTponbHbie paboThl

CamocrosrenpHas pabota

OK 10
JIP 10,
17

Bcero:

Aynut.40
Camoct.9

49

Hroro:

Aynur.72
Camocr.18

90

YpoBHHM OCBOCHHMS YU€OHOTI'O MaTepuaa:




1. — 03HaKOMUTENBHBIH (y3HABaHUE paHee N3YICHHBIX 00BEKTOB, CBOHCTRB);
2. — penpoyKTHBHBIN (BBIOIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKI[HH HITH MO PYKOBOJICTBOM)

3. — HpOﬂyKTHBHLIﬁ (HJ'IaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBINNOJHCHUEC ACATCIbHOCTH, PCHICHUC Hp06JIeMHI:IX
3a/ay)

XAPAKTEPUCTUKA OCHOBHBIX BUOB YUEBHOM JEATEJILHOCTH CTYIEHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIbHOCTH CTYACHTOB (Ha YpOBHE

Copeprxanne o0ydeHHs Y4IeOHBIX AEUCTBUIT)
OU3UKA
Beenenue Pa3BuTne criocoOHOCTEH SICHO U TOYHO M3J1araTb CBOM MBICIIH, JIOTHUECKH

000CHOBBIBATh CBOIO TOUKY 3PECHHS, BOCHIPUHUMATH M aHAJTU3UPOBATh MHCHHS
co0eceTHUKOB, IIPHU3HAaBAas PaBO APYroro 4esIOBEKa Ha HHOE MHEHHE.

[TpuBeneHne npuMeEpPOB BIUSHUSA OTKPHITHH B (PU3HUKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTHUH POU3BOJICTBA

Mexanuka

Kunematuka O3HaKOMJICHHE CO CIIOCOOAMU OMUCAHUS MEXaHMUYESCKOTO JIBHKCHHUS, OCHOBHOM
3a/1a4eil MEXaHUKU.

N3ydeHue 0CHOBHBIX (YU3UYCCKHUX BEIHUNH KHHEMATHKH: IEPEMEIICHUS,
CKOPOCTH, YCKOPEHHUSI.

HaGnroneHre 0THOCUTENFHOCTH MEXaHUUECKOTO JABIKEeHUs. DopMyTupoBaHue
3aKOHA CIOXKEHUS CKOPOCTEH.

HccrenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBIKCHUS (HA IPHMEpe
cBOOOTHOTO MaICHUS TEJI) H PABHOMEPHOTO IBMKCHUS TeJa 10 OKPYKHOCTH.

[NornMmaHme CMBICIIa OCHOBHBIX (DH3MUYECKUX BEITHUIH, XapaKTSPH3YIOIIIX
paBHOMEPHOE IBIDKEHHE Tella TI0 OKPYKHOCTH
Junamuka [NornMmaHme cMBICIIA TAKUX QU3HMUSCKUX MOJEINeH, Kak MaTepHalbHasi TOUKa,
HHepIUaibHasi CHCTEMa OTCUETa.

W3mMepeHne Macchl Tena pa3IndHbIME criocobamu. M3mepeHre cu
B3aMMOJICHCTBHSA Tell. BrranciieHne 3HaUCHUS YCKOPEHUS TeJ [0 H3BECTHBIM
3HAYCHUSAM JIEHCTBYIOMIUX CHIJI M MAcC TeJ.

YMeHue pa3nudarh CUTy TSKeCTH U Bec Tena. OObsCHEHUE U IPUBEACHIE
MIPUMEPOB SBJICHHUS HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHSTHIA, (POPMYJI U 3aKOHOB IMHAMUKHU K PEIICHUIO

2QIIAIL

3aKOHBI COXPAaHEHUS B OOBsiCHEHHE pEaKTUBHOTO IBHKCHHUS HA OCHOBE 3aKOHA COXPAaHCHHS IMITYJIbCA.
MEXaHUKe IIpuMeneHne 3aKOHa COXPAHEHUS UMITYJIbCa JIs1 BBIYUCIIEHUS U3MEHEHUN
CKOpOCTEH TeJl NMPU UX B3aUMOJICUCTBUSIX.

Brruncnenue paboThl CUI ¥ U3MEHEHUS KHHETUIECKOW SHEPTUH Tena.
Brruncnenue noTeHUMaIbHOM 3HEPTUU TEJl B TPABUTALIMOHHOM II0JI€.
XapakTepucTHKa IPOU3BOAUTENIHLHOCTH MAIIMH U JIBUTATEJIEH C UCIIOJIb30BAHUEM

OCHOBBI MOJIEKYJISIPHOW (DM3UKH M TEPMOANHAMHUKHU

MonexymnsipHas pu3nka DopMyIUpOBaHUE OCHOBHBIX I0JIOKEHUI MOJIEKYJIIPHO- KUHETUYECKON TEOPUH.
BrImoHeHNE SKCIEPUMEHTOB, CITYKaIlIMX 000CHOBAaHHEM MOJIEKYIISIPHO-
KHHeTH4IecKor Teopru. HabmogeHne OpoyHOBCKOTO ABMKEHUS U SIBIICHHS
nuddysun.

OmnpeneneHne mapaMeTpoB BEIIECTBA B r'a3000pa3HOM COCTOSHUN HA OCHOBAHUH
YPaBHEHHUs COCTOSIHUSA UICAIBHOIO rasa.

[IpencraBnenune B BUJE rpauika H30XOPHOT0, H300apHOTO U N30TEPMUYECKOTO
mpoleccoB. Beruncnenne cpeqHeil KHHETHYECKON SHEPTHH TEMIOBOTO IBUKEHUS

Tepmonunamuka OKcIepUMEHTaIbHOE UCCIIEA0BaHNE TEIIOBBIX CBOMCTB BellecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOTO JUIsl OCYIIECTBIICHHS ITPOIIecca IIPEeBPaeHUs
BELIECTBA U3 OJHOTO arperaTHOro COCTOSHUSA B APYTOE.

Pacuer m3MeHeHUs BHYTPEHHEH SHEPTUH TeJ, paOOTHI M IEPEIaHHOTO
KOJIMYECTBA TEIUIOTH HA OCHOBAHWH IEPBOTO 3aKOHA TepMOIUHAMUKHA. OOBsICHEHNE
NIPUHLIUIIOB JEMCTBUSI TEIVIOBBIX MaIIMH.

OCHOBBI QJICKTPOAMHAMUKHN




DNeKTpOoCTaTHKA

Bbrruncienue cui B3anMOAEHCTBHUS TOUEUHBIX 3JIEKTPUUECKUX 3apsI0B.

Beruncienne HaMpsHKEHHOCTH M MOTEHIHANA 3JIEKTPUIECKOTO OIS OTHOTO U
HECKOJIBKUX TOUCUHBIX 3apsAH0B.

W3mepenne pa3sHOCTH MOTEHINAIIOB.

[IpuBeneHne npuMepoB NPOBOIHUKOB, JHINEKTPUKOB M KOHJICHCATOPOB.

HaOmonenue siBIEHUS 3IEKTPOCTATHYECKON HHAYKIIUH U IBICHUS MOJIAPH3ALIIH
JMJICKTPUKA, HAXOASIIETOCs B JIEKTPHYECKOM TI0JIE.

ITocTOSHHBIN TOK

W3MepeHne MOIHOCTH 3eKTpuaeckoro Toka. M3mepenne D/1C 1 BHyTpeHHETO
CONPOTHUBJICHNUS] HICTOYHHUKA TOKA.

COop ¥ UCTIBITaHNE AIIEKTPUUECKHX LENel ¢ Pa3IMYHBIM COeTUHEHHEM
IIPOBOJIHUKOB, PacyeT UX MapaMeTpoB.

MarsuTHoe 1oJie

HabnroneHue neiicTBUss MAarHUTHOTO TOJIST HA TIPOBOJHUK C TOKOM, KAPTUHOK
MarHUTHBIX MOJIEH.

dopMynupoBaHUe MpaBUiia JIEBOK PYKHU AJIs ONPEACTICHUS] HAIPABICHUS CHUIIbI
Awmrnepa.

Brruncnenue cui, IeHCTBYIOMIMX HAa IPOBOAHUK C TOKOM B MATHUTHOM IIOJIE,
00BsICHEHHE TIPUHITUTIA JEHCTBHUS 3JICKTPOIBUTATEIS.

Konebauus v BOIHBI

Mexanuueckue kosueda- HUs
Y BOJIHBI

[IpuBenenne npumMepoB KojebaTeNbHbIX ABMKEHHH. VccnenoBanme
3aBUCHMOCTH TIEpHO/Ia KOJIeOaHUH MaTeMaTHYeCKOTO MasiTHUKA OT €r0 JUIMHbI,
Macchl ¥ aMIUIMTY bl Kostebanuii. OnpeneneHie yCKOpeHus: cBOOOJHOT0 NaeHuUs ¢
IIOMOIIIBIO MAaTCMAaTHYCCKOI'O MasiTHHUKA.

Habnronenue konebanwuii 38ydaniero tena. [IpuBeieHrue 3HaUCHHS CKOPOCTU
pacnpocTpaHeHHs 3ByKa B Pa3/IMYHBIX CpElax.

YMeHne 00bACHATh HCIIOIB30BAHUE YIBTPa3BYKa B MEIHIIUHE.

DNeKTPOMarHUTHbBIE
KoJieOaHuUs U BOJIHEI

HabnroneHue ocnmuiorpaMM rapMOHHYECKUX KOJIEOaHHH CUIIBI TOKA B LIETIH.
OObsicHeHHE MTPEBpaIleHHs YHEPTHY B HACAITEHOM KOJIeOaTeIbHOM KOHTYpE.
Wzyyenue ycTpoiicTBa U MpUHIMIA ASUCTBUS TpaHCPOpMaTopa. AHAIN3 CXEMBI
niepeiauy JIEeKTPOIHEPTUH Ha Ooubline paccTosHus. [IpuBeieHne npuMepoB BUIOB
paanocBs3H. 3HAKOMCTBO € YCTPOI- CTBAMH, BXOAALIMMHU B CHCTEMY PaJHUOCBS3H.
OO6cyxaeHne 0cOOCHHOCTEH pacTpOCTPaHEeHUS PaIHOBOJIH.

CBeTOBBIC BOJIHBI

[IpuMeHeHNEe Ha IPAKTHKE 3aKOHOB OTPAXKCHUS M IMIPEIOMIICHHUS CBETA TIPU
penrennn 3anad. HaOmoaeHne sSBieHUS TUQPAKIUN U AUCIICPCHH CBETA.

YMeHne CTpouTh H300pakeHuUs MIPEIMETOB, TaBacMbIe TMH3aMH. PacdeT
OINTUYECKON CUJIBbI TUH3BI

DNeMeHTH KBaHTOBOH (hHU3HUKH

KBaHTOBEIE CBOMCTBA CBETa

Habmronenune gotoamekrpudeckoro 3gdexra. Pacuer MakcumanbHOM
KUHETHYECKOI DHEPTUH 3JIEKTPOHOB 1pu hotoaddexre

duzuka aToma

dopmynupoBanue ocTyIaToB bopa. Habnronenue nuHeigaToro u
HETIPEPBIBHOTO CIIEKTPOB.

Pacuer 9acTOTHI M JUIMHBI BOJIHBI HCITyCKa€MOTO CBETA IIPH Iepexo/ie aToMa U3
OJIHOTO CTALIMOHAPHOT'O COCTOSIHUS B JPYTOE.

OO0BscHeHNE IPUHIINTIA ISHCTBUSA J1azepa.

Du3nka aTOMHOTO AApa u
QJICMCHTAPHBIX YaCTHULL

Habnronenue TpekoB anbha-dacTuil B kamepe Bunbcona. Perucrpa- mus
SIIEPHBIX U3JIyYEeHUH ¢ MOMOILbIO cueTunka [ 'eifrepa.

PacueT sHepruu CBsI3M aTOMHBIX SJIED.

[Tonnmanve EHHOCTH HAYYHOTO TO3HAHUS MUpPA HE BOOOIIE IS YEIOBEYECTBA
B IIEJIOM, a JUISl KaKJIOTO 00y4aronierocs INYHO, IIEHHOCTH OBJIaJICHUS METOJIOM
Hay4YHOTO TIO3HAHUS I JOCTHKECHHSI ycTexa

B JIIOOOM BHJI€ MPAKTHYECKOU JIEATEITHHOCTH

Bcenennas u ee sBomonus

CtpoeHue u pa3BUTHE
Bcenennoit

OObsicHeHne MOJIENH pacIuupsitomeiics BeenenHoit.

[Ipoucxoxnenne ConHeyHOM
CUCTEMBI

Ha6J’IIOﬂ€HI/Ie 3BC3/1, .HyHLI U IIAaHET B TCIICCKOIIL. Ha6moaeﬂne COJIHCYHBIX
IIATCH C IIOMOIIBIO TCJICCKOIIA




XUMUIA

Beenenue

PackprITHe BKIIaia XHMHUYECKOW KapTHHBI MUpa B €AUHYIO €CTECTBCHHO-
HAYYHYIO KapTUHY MHpa.
XapaKkTepuCTHKa XUMHHU KaK ITPOM3BOIUTENBHON CHIIBI 00IEeCTBa

Bakneinine xuMuueckue
MOHSTHS

YMeHue 1aTh onpesiesieHue U OIepUpoBaTh CIECAYIOIMMU XUMHUUECKUMU
TIOHATHSAMHU: «BEIIECTBOY», KXXUMHYECKUH DIIEMEHT», «aTOM», «MOJIEKYyJIay,
«OTHOCHTENbHbIE aTOMHAsI U MOJIEKYJISIpHAsI MACChI», «MOHY», «AJITIOTPOIHIY,
«U30TOMBI», «XUMHYECKAs! CBA3bY, «IJIEKTPOOTPULIATETHHOCTDY, «BAJIEHTHOCTDY,
«CTETICHb OKUCIICHHS», «MOJIbY, «MOJISAPHAsi Maccay, «MOJISIPHBIH 00beM
ra3000pa3HbIX BELIECTBY, BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHA», «PACTBOPBI», «ANEKTPOIUT U HENIEKTPOIHUT, «IIEKTPOIUTHICCKAs
JVICCOLMAII», «OKHCIUTENb U BOCCTAHOBUTEINbY, KOKHCIEHHE U BOCCTAHOBIICHUEY,
«CKOPOCTh XUMH- YECKOH PEaKImN», «KXHMHUUECKOE PABHOBECHEY, «yTIICPOTHBIN
CKeJeT»,

«(hyHKIHMOHATBHAS IPYIIIAY, «U30MEPHI.

OCHOBHEBI€ 3aKOHBI XUMHUU

dopMmynupoBaHUEe 3aKOHOB COXPAHEHUSI MacChl BEIIECTB U TOCTOSIHCTBA COCTAaBA
BEIIECTB. Y CTAaHOBJIEHUE IPUYUHHO-CIIEICTBEHHOM CBA3M MEXY COJepKaHUEM
9THX 3aKOHOB U HaIlMCaHWEM XMMHUUYECKHX (hOPMYI U ypaBHEeHH. PackpbiTue
¢du3rYecKoro cMpicia CUMBOJUKH [leproandeckoi TabauIbl XUMHYECKUX
anemeHToB [[. 1. MeHzaeneeBa (HOMEpOB 3J€MEHTa, IEPUOA, TPYIIIBI) U
YCTaHOBJICHHE TIPHYMHHO-CIIEICTBEHHOH CBSI3M MEXIY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU M3MEHEHUS CBOUCTB AJIEMEHTOB M 00pa30BaHHBIX NMH BEILECTB
B IIEPHOJIaX ¥ TPYIIIAX.

XapaKkTepHCTHKA 3JIEMEHTOB MaJIBIX IIEPHOIOB O UX MOJIOKEHHIO B
Ilepnonnueckoii cucreme /1. . MeHnneneesa.

OCHOBHEIC TCOPUU XUMUH

VYcraHOBIIEHHE 3aBUCMMOCTH CBOMCTB XUMUYECKUX BELECTB OT CTPOCHUS
aTOMOB 00Pa3yIOMINX UX XUMHYECKUX 3JIEMEHTOB.

XapaKTepHUCTUKA BAKHEHIINX TUIIOB XUMUUYECKUX CBSI3€H 1 OTHOCUTEIBHOCTH
aTo#t Tunonorun. OOBICHEHNE 3aBICHMOCTH CBOICTB BEIIECTB OT HX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.

DopMyIUPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUH 3IEKTPOJIUTHUECKON
JIUCCOLMAIIMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPTaHUUYECKUX COCTUHEHUH.

DopMyIUPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHHUS
OPraHUYECKUX COCJUHEHUN U XapaKTePUCTHKA B CBETE 3TOU TEOPUU CBOMCTB
Ba)XHEMIIMX MpeacTaBUTENEe OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUMN

BaxkHnelimnne BelecTsa u
MaTepHabl

XapaKkTepHCTHKa CTPOCHNUS aTOMOB M KPHCTAJUIOB M HA 3TOH OCHOBE — 00IINX
(bU3MYECKNX U XMMUYECKUX CBOWCTB METAJJIOB M HEMETAJIIOB. XapaKTepHCTHKA
€OCTaBa, CTPOEHHUSI, CBOMCTB, NOTY4YEHUS] U NPUMEHEHHE Ba)KHENIIINX HEMETAIIIIOB.

XapaKTepHUCTHKa COCTaBa, CTPOCHUS U OOIIIX CBOMCTB BaKHEHIIINX KJIACCOB
HEOPTaHUYECKUX COCTUHEHUH.

OmnmucaHue cocTaBa M CBOMCTB BaXKHEHIINX MPECTaBUTENCH OpraHuYeCKIX
COCIMHEHUIT: METaHOJIa M 3TAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MBLI, KAPOOHOBBIX
KHCJOT (YKCYCHOM KHCIIOTBI), MOHOCaXapuaoB (TJIIOKO3bI), AUCAXapHUIOB
(caxapo3sl), monucaxapuaoB (Kpaxmana

1 LIEJUTIONI03b]), aMHHOKHCIIOT, OSJIKOB, MCKYCCTBEHHBIX U CHHTETHYECKHX
MOJNMEPOB

XHUMHYECKUH SA3BIK U
CHUMBOJIMKA

Hcnonb3oBanne B yueOHON U POGECCUOHATBHON AEITETLHOCTA XUMHUYECKUX
TEPMHUHOB U CHMBOJIUKH.

Ha3blBaHKE N3y4€HHBIX BELIECTB 110 TPUBHUAIBHONW MIM MEXAYHAPOJHOU
HOMEHKJIAType U OTPak€HHE COCTaBa TUX COSAMHEHHH C MOMOILIbI0 XUMHUYECKHX
bopmyi.

N\rnarrAritaa VI AUITAcIA IV ITAAITAAAAT A TTARALATIIIL IO YHAANITATIIINT VI CUITIANTATINY

XUMHUUECKHE PeaKIuU

OOBsICHEHNE CYIIHOCTH XUMHYECKHX TporeccoB. Kiaccuduxanns xummaeckux
peakuuii 10 pa3IMYHbIM IIPU3HAKAM

XUMHYECKUN IKCIEPUMEHT

BrimonaeHne XUMHUYECKOTO OKCIICPUMCHTA B IIOJIHOM COOTBETCTBUMU C
IpaBUJiaMu TCXHUKHN 0Ee30IaCHOCTH.

Ha6J’IIO,Z[€HI/IC, (bHKCPIpOBaHI/IC 1 OIMMCAaHUE PE3YyJIbTATOB NPOBECACHHOI'O
OKCTICPUMCHTA




Xumudeckass HHPOpMaIs

[IpoBeneHne caMOCTOSATENLHOTO MOUCKA XUMHYECKOH HH(DOpMALUK C
HCIIOJIb30BAaHHEM Pa3IMYHbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIPHBIX H3IaHHH,
KOMITEIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTEpHETA);

MCIIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHH st 00pabOTKH M epesadn
XUMHUYECKO# HH(pOpMAILINK U ee MPeCTaBIeH s B pa3INuHbIX (opMax

[podmsHOE T
npodeCcCHOHATBHO 3HAYNMOE
COZIepIKaHUe

OO0BsicCHEHNE XUMIYECKUX SBICHUH, IPONCXOIAIINX B IpUpoAe, ObITY U Ha
MPOU3BOACTBE.

CobnroeHue IpaBUil HKOIOIMYECKH TPAMOTHOTO OBEICHUS B OKPY- JKalOIIeH
cpere.

OueHKa BIHMSHHS XMMHYECKOTO 3arPSI3HCHUS OKPY)KArOLIeH Cpe/ibl Ha OpraHu3M

IIATTANAIAN TI THAYIOIIA ATAIINTIIA ANTATIIINALLT

CoGutoenne npaBuil 0€301aCHOT0 0OpaIEeHHs C TOPIOYUMH U TOKCHY - HBIMH
BEIIECTBaMH, JJaDOPATOPHBIM 000PYIOBaHHIEM.

KpuTrueckas oleHKa JOCTOBEPHOCTH XMMHUYECKOH HH(opMaruy,
MOCTYTIAOIIEH U3 Pa3HBIX HCTOYHHKOB

BHOJIOT' A

Brosorus — COBOKYITHOCTD
HayK O JKUBOM TIPUPOJIE.
MeTo/Ipl HayYHOTO TO3HAHUS

B OHoJIOrun

3HaKOMCTBO ¢ OOBEKTAMU U3YyUCHHSI OHOJIOTHH.
BrsiBnenue posu 61osioruy B pOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAay4HOM KapTUHBI MUpPA U IPAKTUYECKOU AEATEIbHOCTHU JIFOACH.

Knerka

3HAKOMCTBO C KJIETOYHOM TeopHel cTpoeHus opranu3MoB. [lomyuenue
IIPEACTABICHNS O POJIM OPraHUYECKHUX U HEOPraHUYECKUX BEIIECTB B KIIETKE.

3HaHUE CTPOCHUA KIIETOK TI0 pe3ysbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe onuchIBaTh MUKPOIIPENapaTsl KIETOK pACTEHUN. Y MEHHE CpaBHUBATh
CTPOEHHUE KJIETOK PACTEHUH U JKUBOTHBIX 110 TOTOBBIM MHUKPOIIpENapaTaMm.

Opranusm

3HaHHe OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTaIMii OHTOTeHe3a Ha
IIPUMEPE YEJI0BEKA.

3HaHUE IPUYUH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTHH OPTaHU3MOB. Y MEHUE
MOJIb30BATHCS TEHETHYECKON TEPMHUHOJIOTHEH M CUMBOJIMKOMN, pelIaTh MPOCTEHIINE
TCHETHYECKUE 3aa4u.

3HaHne 0coOEHHOCTEH HAcIeICTBEHHOW U HEHACJICACTBEHHON N3MEH- YUBOCTH U
nX OMOJOTUYECKOH POJIH B 3BOJIIOINH KHUBOTO

Bun

YMCHI/Ie aHaHI/I3I/IpOBaTL U OUCHHUBATH pa3J'II/I‘IHI)Ie TUIIOTC3bI HpOI/ICXO)KI[eHI/ISI
JKM3HU Ha 3eMIIe.

YMeHue IpoBOIUTh OIHCaHUE 0CO0eH OHOTO BH/IA [0 MOP(OIOrHIECKOMY
KPHUTEPHIO.

PasBuTHe cIIOCOOHOCTEN ICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JTOTHUECKH
00OCHOBBIBATh CBOIO TOUKY 3PEHUSI, BOCIPUHUMATh M aHAJTM3UPBATH MHEHHUS
cobeceIHUKOB, ITPU3HABAS MPABO JPYroro YesioBeKa Ha HHOE MHEHHE.

YMeHue 10Ka3bIBaTh POJCTBO YETIOBEKA U MIICKOIUTAIONIHUX, OOIHOCTh 1
PABEHCTBO YEJIOBEYCCKUX PacC

DKOCHUCTEMBI

3HaHHe OCHOBHBIX 9KOJIOTHYECKUX (haKTOPOB M UX BIUSHUS Ha OPraHU3MBI.

3HaHUE OTINYUTENIBHBIX TPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHCTEM.

[Nonyuenue npeacTaBieHNs 0 CXeMe YKOCHCTEMBI Ha IpUMepe onocgepsl.

JleMoHCTpanus yMeHHsl IOCTAaHOBKHY LeNel e TebHOCTH, INIAHUPOBAHNE
COOCTBEHHOM JIEATEIBHOCTH AJIS IOCTHIKEHHS IOCTABJICHHBIX 11eJIeH, MpeABUACHHS
BO3MOJKHBIX PE3YyJbTAaTOB ITUX JEHCTBUM, Opra- HU3allM1 CAMOKOHTPOJISI U OLEHKHU
MOJy4EHHBIX PE3yJIbTaTOB.

OOy4eHue coOJII0ICHHIO TIPaBHJI TOBEACHUS B TIPHPOJIE, OEpeKHOMY
OTHOIIEHHIO K OMOIOTHIECKUM O0BEKTaM. (PaCTEHHUSIM 1 )KHBOTHBIM M HIX
€0001IecTBaM) U MX OXpaHe




3. YCJIOBUS PEAJIN3AIIMN YYEBHOM JUCIHUIIINHBI
3.1. TpeGoBaHus K MaTEPUAJTbHO-TEXHUYECKOMY 00ecIedeHUI0

MarepuaabHO-TeXHUYECKOE 00ecleueHne
VYueOHblif kaOuHeT
O6opynoBanue yaeOHOT0O KabUHeTA:
[Tocamounbie MecTa MO KOJIMUYECTBY 00YUArOIIUXCS CTYACHTOB;
Pabouee mecto npenonaBarens
TexHuueckue cpeacTBa 00ydeHHUS:
Tenesuzop O [Ixu LG 47LK 5302KK
My3bikaabHbIN HEHTp «IlaHacoHUK»

NudopmannonHoe odecnevyeHne 00yueHust

OcHoBHaf:

1. Anexcamuna W.1O. EctecTtBo3nanue - . - M.: "l[IpocBemenne”,2015
2.Anekcammna W.1O. EctectBo3nanue - 11. - M.: "IIpocsemenne"”,2008

HUHTEPHET-PECYPCbI

http://www.researcher.ru/ nuatepaer-iopran «MccnenoBarenbckas ASSITETLHOCTD
HIKOJIbHUKOBY

http://www.1september.ru/ u3narensckuit 1om «IlepBoe ceHTAOps»
http://Www.it-n.ru/ ceTb TBOPUYECKUX yUHTENIEH

http://en.edu.ru ecrecTBeHHO-HAayYHBIH MTOPTAT

http://www.km.ru mynsrunopran KM.RU

http://www.vschool.ru/ BupryansHas mkona KM.ru

http://www.allbest.ru/union/ Coro3 o6pa3oBareiabHbIX caliTOB - mpoekTa Allbest.ru.



4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATITAHBI

KOHTpPo/Ib M OLleHKa pe3yabTaTOB OCBOCHUS YUYE€OHOH JAMCHUIUIMHBI OCYIIECTBISIOTCS
pernojasBaresieM B IIPOLIECCE IPOBEACHUS INPAKTUYECKUX 3aHATHH, TECTHUPOBAaHUS,
CEeMHMHAPCKHUX 3aHATHH, a Tak)Ke BBIMOJHEHUS OO0YYarOIIMMUCS WHIMBUAYAIbHBIX 3aJaHUH,
HanucaHus pegepaTos.



Pe3yabraTnl 00yueHus (0CBOEHHbIE YMEHHUS, yCBOEHHbIE ®opmbl 1 MeTOAbI KOHTpOJst U | OK,
3HAHUA) OLICHKM Pe3yabTaTOB JIP
00y4eHust
® JIUYHOCMHDBIX' TectupoBanue;
— YCTOMYMBBIM MHTEPEC K UCTOPUU U TIOCTUKEHUSAM B YCTHBIM U MUCbMEHHBIN OIIPOC;
00JIaCTH €CTECTBEHHBIX HAayK, YYBCTBO TOPJIOCTH 32 3alMTa J0KIa10B, pedeparos, OK 10
POCCHIICKHE €CTECTBEHHBIE HAYKH; IIPE3EHTAaLINN; P 10
— TOTOBHOCTH K IIPOJIOJKEHUIO0 00pa30BaHus, cobecenoBanue, scce, 17

MTOBBIIICHUIO KBATH(UKAIIMK B U3- OpaHHOU
npoecCHOHABHOM IeATEIBHOCTH C UCIIOJIb30BAHUEM
3HaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHIIUH B
00JacTy €CTECTBEHHBIX HAYK JJIs YeJIOBEKa U 00IIecTBa,
YMEHHE UCIT0JIb30BATh TEXHOJIOTHYESCKHE TOCTHKCHUS B
obnactu (pU3UKHU, XUMUHU, OMOJIOTHUH TSI TIOBBIICHHUS
COOCTBEHHOT'0 MHTEJIICK- TyaJThbHOTO Pa3BUTHUS B
BBIOPAHHOM NMPOPECCUOHAIBHONW JCATEIBHOCTH;
YMEHHE IMPOAHATN3NPOBATH TEXHOTCHHBIC ITOCIICICTBUS
JUIS OKpYXKAloIIei cpenbl, ObITOBOI U
MIPOU3BOJICTBEHHOM NEATSILHOCTH YCIIOBEKA;
TOTOBHOCTb CaMOCTOSTEIBLHO NOOBIBATh HOBBIE IS Ce0s
€CTECTBCHHO-HAYYHBIC 3HAHUS C HCIIOIb30BAHUEM JIS
ATOTO JOCTYIHBIX UCTOYHUKOB HH(OpMaIuy;

YMEHHUE YIPABJIATh CBOEH MO3HABATEIbHON
JesITeNIbHOCTHIO, TPOBOUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;

YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIICHHS B KOMAH/IE 110 PEIICHUIO 00X
3a7a4 B 00JIaCTH €CTCCTBO3HAHHS,

o Memanpe()Memelx:

OBJIaJICHUE YMEHUSMHU M HAaBBIKAMU PA3JTUYHBIX BUIOB
MO03HABATENbHOM JesITeb- HOCTH JUISl U3YYEHUS pa3HbIX
CTOPOH OKPY)KAaIOIIEro €CTECTBEHHOTO MHPa;
MPUMEHEHHE OCHOBHBIX METO/I0B MTO3HAHUS
(HaOnroeHMsl, HAYYHOTO SKCIIEPUMEHTA) JUISl U3YUCHHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MUpAa, ¢ KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B IpodeccuoHanbHON  cepe;

YMEHHE OIPEEIATh e U 3a/1a4 e TeIbHOCTH,
BBIOMPATH CPEACTBA /TSl UX IOCTHKEHUS Ha MPAKTHKE;
YMEHHUE HCIIOJIb30BaTh Pa3IMuHbIE HCTOUHUKH TSI
MOJTyYeHHs €CTECTBEHHO- Hay4YHOU MH(pOPMALIUU U
OILIEHUBATh €€ IOCTOBEPHOCTH JIJISl IOCTUIKECHUS TIOCTAB-
JICHHBIX 1leNel U 3a1ay;

* NPEOMemHbIX.

c(OPMHPOBAHHOCTH MPE/ICTABIECHUH O LIETOCTHON
COBPEMEHHOU €CTECTBEHHO- HAYYHOU KapTUHE MUDPA,
IIPUPOJIE KAK €AVMHOU LIETTOCTHOU CUCTEME, B3aUMOCBSI3H
4eJI0BEKa, IPUPOABI U 00IIECTBa, TPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BeceneHHOM;

BJIaJICHHE 3HaHUSAMH O HanboJee BaXKHBIX OTKPBITHAX U
TOCTHKEHUSIX B 00JIACTH €CTECTBO3HAHMS, TIOBIHSBILNX
Ha 3BOJIIOIHIO MPEACTABICHUM O IPUPOAE, Ha Pa3BUTHE

NPaKTUYECKOE 3aHsTHE,
CEeMHMHApPCKOE 3aHsTHE,
nudepeHIMPOBaHHBIN 3a4eT.




TEXHHUKH U TEXHOJIOTHII;

c(hOpPMHUPOBAHHOCTb YMEHUS TPUMEHSATH
€CTECTBCHHOHAYYHBIC 3HAHUS TSI OObSICHEHUS
OKPY’KaIOIIUX SBJIICHUM, COXPAHEHHUS 3I0POBBS,
obOecneucHrs 0€30I1aCHOCTH JKM3HEIEITCIILHOCTH,
OEpEKHOTO OTHOIICHHUS K TIPUPOJE, PAllMOHATBHOTO
MIPUPOJIOTIONIB30BAHUS, @ TAKKE BHIMIOTHEHUS POJIU
IrPaMOTHOTO MTOTPEOUTEIIS;

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O HAYIHOM METO/IE
MTO3HAHMS MPUPOJIBI U CPEIICTBAX U3YUCHUSI MEraMupa,
MaKpoOMHpa U MUKPOMUPA; BJIaJICHUE IPUEMaMU
€CTECTBEHHO-HAYYHBIX HAOII0/ICHUN, OTTBITOB,
HCCIIE0BAaHUH U OLICHKH JIOCTOBEPHOCTH TMOIYYEHHBIX
pe3yIbTaTOB;

BJIQJICHUE TOHSATUHUHBIM almnapaToM €CTECTBEHHBIX HAYK,
MTO3BOJISIOIIMM ITO3HABATh MUP, Y4aCTBOBATH B
JUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
HCII0JIh30BaTh Pa3IMYHbIC HCTOYHUKNA MH(DOpMAIIUN JTst
MOJITOTOBKH COOCTBEHHBIX PabOT, KPUTHICCKH
OTHOCHUTBCS K coobmeHusMm CMU, coneprxanum
Hay4HYI0 HHPOpPMAIHIO;

c(hOpMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'O 3HAHUS JUISl KAXKI0T0 YeI0BEKa
HE3aBHUCHMO OT ero MpoheCCHOHATBHOM IeATeIbHOCTH,
pasnu4ath (HaKkThl ¥ OICHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbI, BUJICTh UX CBSI3b C KPUTEPHUAMHU OILICHOK U
CBSI3b KPUTEPHUEB C ONPEIICTECHHON CUCTEMOM
[IEHHOCTEH.




[MPUMEPHBIE TEMbI PE®GEPATOB (JIOKJIAZIOB),
VHAVUBUAYAJIBHBIX IIPOEKTOB
1. Marepusi, HGopMBI ee IBIKEHUS U CYIECTBOBAHUSL.
2. Ilepsslii pycckuit akagemuxk M. B. JJomoHOCOB.
3. HckyccTBO 1 npoliece MO3HaHUSI.
4. ®uznka 1 My3bIKaIbHOE HCKYCCTBO.
5.11BeToMy3HBIKa.
6.0Ou3nKa B COBpEMEHHOM ITHPKE.
7. ®uznuecKue METOAbI NCCIIEIOBAHNS ITAMATHUKOB HCTOPHH, apXUTEKTYPHI ¥ IIPOU3BEICHNUI HCKYCCTBA.
8. HayuHo-TexHMYeCcKuii mporpecc u IpoOIeMbl 3KOJIOTHH.
9. buoTexHoNOrKs ¥ TeHHasi MHXKEHepust — TexHoJoruu X X1 Beka.
10. HanoTtexHoJIOTHsI KaKk IPHOPUTETHOE HANPABIICHUE Pa3BUTHSI HAYKH U IIPOU3BOJCTBA B Poccuiickoit
®denepanuu.
11. OxpaHa oKpyKaroleil cpeapl 0T XMMHYECKOTO  3arpsi3HEHHUS.
12. PacTBOpHI BOKPYT HAC.
13. YcrpaHeHue )KeCTKOCTH BOABI HA MPOMBILICHHBIX MPEANPUSITHSIX.
14. Vcropus BOSHUKHOBEHUS U Pa3BUTHUS OPTraHUYECKON XHUMUH.
15. YrieBozpl 1 X PO B KHBOI MPUPOIE.
16. JXKupbl Kak MPOAYKT MUTAHHUS U XUMHUYECKOE CHIPhHE.
17. HexBaTka npo0BOJILCTBHS KaK IJI00aIbHAS IPOOIeMa YeIOBEYECTBa U ITyTH €€ PEIICHUSL.
18.CpencTBa rUrMeHs Ha OCHOBE KHCJIOPOJICOAEPIKAIINX OPTaHNIECKUX COSINHEHHUH.
19. CunTeTnYecKre MOIOIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.
20. eduuunT Oenka B MUIIEBBIX MIPOIYKTaX U €ro MPeoJ0JIeHHe B paMKax rJ00aabHOM MPOJOBOJIBCTBEHHON
[IPOTPaMMBL.
21. B. U. BepHanckuii 1 ero yuenue o ouocdepe.
22 .VcTtopus 1 pa3BUTHE 3HAHHUH O KIIETKE.
23. OkpyKaroIas uyeIoBeKa cpejia i e¢ KOMIIOHEHTHI: pa3IMyHbIe B3IJISAAbI HA OJHY MPOOJIeMYy.
24, Tlonmynsauysi KaK eAWHHULA OHOJIOTMYECKOW 3BOJIOIHH.
25. TomymsAmyst Kak 3KOJIOTHYECKasl €IUHUIIA.
26. CoBpeMeHHBIE B3ITIS(bI HA ONOJIOTHYECKYIO 3BOJIOLHIO.
27. CoBpeMeHHbIE B3IJIs1/IbI HA IPOUCXOXK/ICHHUE YEJIOBEKa: CTOJIKHOBEHHE MHEHHH.
28. CoBpeMeHHbIE METOABI HCCIIEOBAHUS KIETKH.
29. Cpenpl oOUTaHHS OPTaHU3MOB: IPHYMHEI  Pa3HOOOpa3usl.



Kpurepun ouenuBanusi orBera Ha nuddepeHIIHPOBAHHOM 3a4eTe

OLEeHKa «OTIAYHO)

Jor H‘lHBIﬁ, COI[ep)KaTeJIBHHﬁ OTBCT, UCIIOJIb30BaHa IIpaBUJIbHAA
TCPMHUHOJIOTUA;
YCTKHUC OTBCTHI HA JOIIOJHUTCIIBHBIC BOIIPOCHI;
3HAaHUC pCKOMeHI[OBaHHOI\/’I HOHOHHHTCHBHOﬁ JINTCPATYPHI.

OneHka «xopoio»

XOpOLIN, YBEPEHHBII OTBET HA TEOPETUYECKUE BOIIPOCHI, HO IIPU
OTBETE JOIYCKAIOTCS HE3HAYUTEIIbHBIE HETOYHOCTH;
YETKHUE OTBETHI HA JTOIIOJHUTEIIBHBIE BOIIPOCHI, HO IIPU 3TOM
JIOIyCKAIOTCS OJJHA-/IBE OIINOKY;
3HAHME PEKOMEHI0BAHHON JOIOJHUTEIbHON JIUTEPATYPBI.

OneHka
«YJIOBJIETBOPUTEILHO»

c1abo yCBOEGH MaTepHall yueOHON POrpaMMBl;
3aTpyAHEHUS IPU OTBETE HA JTOTIOJHUTEIbHBIE BOIIPOCHI;
ci1aboe OpUEeHTUPOBAHKE B JOMOJIHUTEIBHON JINTEPATYpE.

Orenka
«HEYJIOBIICTBOPUTEIHHOY

OTCYTCTBME 3HAHUU 110 IPOHJCHHOMY IIPEAMETY, CEPHE3HBIC
OLIMOKM B OTBETE, BiaJICHUE OT/IEIbHBIMU (haKTaMH y4eOHOTO
MaTepuana;

OTKa3 OT OTBETA;

HE3HAHUE JONOIHUTEIBHON JTUTEPATYPBI.




