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Pabouast mnporpamMma y4eOHOW IUCHMIUIMHBI pa3paboraHa Ha ocHoBe @DexepanbHOro TrocynapCTBEHHOTO
00pa30BaTeNILHOIO CTaHJapTa CpPeIHEero oduiero oOpa3oBaHMs, B COOTBETCTBMM C PeKoOMeHIalMsAMHU 110 OpraHU3aluu
MOJIydeHHue cpenHero oOmero oOpa3oBaHMs B HpeAeiiax OCBOCHUS 00pa3oBaTeNbHBIX IPOrpaMM  CPEJHEro
npodeccrnonansHOro 0Opa3oBaHHWA Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHHs C ydeToM TpeOoBaHHN (eneparbHBIX
TOCYapCTBCHHBIX ~ OOpA30BaTENbHBIX  CTAaHAAPTOB  IIOJTydyaeMoW mpodeccMn WM  CHEeUUaJbHOCTH  CPEIHEro
npodeccHoHaIbHOTO 00pa3zoBaHus (mHchMO JlemapTameHTa rocyJapCTBEHHOHW MOJUTHKH B cdepe MOATOTOBKH padboydmx
kanpoB u JIT1O ot 17.03.2015 Ne 06-259), a Takke npukaza MuHHCTepCcTBa 00pa3oBaHus u Hayku PD Ne 506 ot 07.06.2017
I. 0O BBEICHUHM IpeIMeTa AaCTPOHOMHH B ()efepalbHBI KOMIIOHEHT TIOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB
cpenHero (TOJTHOT0) 00pa30BaHU.

Opranunzanus-paszpadorurk: ['BIIOY Pb Bamknpckuii pecnyOoniMKaHCKUH KOJUIEIK KyJIbTYPBl M HCKYCCTBa

Paspabotunku: TepentbeB Cepreit BraanmupoBudy, mpenonaBaTenb nepBoi kareropuu u ActadbseB Brnagucias
BsidyecnaBoBuy, penoaaBaTellb BbICIIENH KATETOPUU



1. IACHOPT PABOYEM ITPOT'PAMMBbI YYEBHOM JTUCITATIJIMHBI
0/1.01.06 ECTECTBO3HAHME 1.1.
Oo6J1acTh NPUMEHEHH S MPOTrPAMMBbI

Pabouass mporpamma y4eOHOW TUCHMIUIMHBI SBISIETCS YacThIO MPOTPaMMBI TOATOTOBKH CIIEUAIUCTOB CPEIHETO
3BeHa 1o cnenuanbHocTu 51.02.02 ConuajbHO-KYJIbTYPHAS AeSITEeIbHOCTD (110 BUAAM)

Pabouass mnporpamma y4eOHOH JUCHMIUIMHBI MOXXET OBITh HCIOJIb30BaHAa JPYTMMH 00pa3oBaTelbHBIMH
YUPEKACHUSIMH TPOPECCHOHANBHOTO W AONOJIHUTEIHFHOTO 00pa30BaHMs, PEaM3yIONIMMH 00pa30BaTEIbHYIO MPOTPaMMY
cpenHero o0mero o6pazoBaHus.

12. MecTo y4eOHOH AMCHUILINHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH CHIENHAJHNCTOB CPe/IHer0 3BeHa:
OJ. O O Obuieobpa3oBaTenbHBIN yIEOHBIH UK

OJ1.01 YuyeOHBIC AUCIUTLINHBI

1.3. Hesn 1 327241 JUCUHUILJIMHBI - TPeOOBAHHUS K Pe3y/1bTaTaM 0CBOCHHS AUCHMILIHHBI:

Jucnuninuna cnoco0cTByeT GOPMUPOBAHHIO CIEAYIOMNX KOMIIETEHIINHI:

OK 10. Mcnonb30BaTh YMEHHUS ¥ 3HAHUS Y4€OHBIX AUCHUILIMH (eaepaTbHOro ToCy1apcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpelHero odmero oopazoBanus B IpodeccuoHabHON AesaTensHOCTH OCBOGHUE COo/lepKaHus ydeOHOM
JucuuIuinHel «EcTecTBO3HaHME» 00ecneunBaeT JOCTHKEHHE CTYACHTAMH CIIEAYIOIINX Pe3yabTaToB:

* JIUYHOCMHBIX:

- YCTOWYMBBIN MHTEPEC K HCTOPUH U JOCTHKCHUSAM B 00JIACTH €CTECTBEHHBIX HayK, YyBCTBO FOPJIOCTH 32
poccHiicKHe eCTeCTBEHHBIE HAYKH;

- TOTOBHOCTB K IPOJOJDKEHHIO 00pa30BaHUsl, TOBBIIICHHIO KBATN(PHUKANNN B H30paHHON podeccHOHaIbHON
JESITeTbHOCTH C HCIOIh30BAHNUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHE 3HAYNMOCTH KOMIICTECHIMH B 00JIACTH €CTECTBEHHBIX HAYK JJIS YEIOBEKa M OOIIECTBa, YMEHHUE
HCIIOJIB30BaTh TEXHOJOTHYECKUE JOCTIKCHHS

B oOyacTy (pU3NKN, XUMHUH, ONOJIOTHH IJIS TIOBBILICHUS! COOCTBEHHOTO MHTEIIIIEKTYaIbHOTO Pa3BUTHUS B BRIOPAaHHOM
npo(heCcCHOHATBLHOM e TCIbHOCTH;

- yMEHHUEe NMPOaHATU3UPOBATh TEXHOI'CHHBIC OCIIECTBHUS JJIsl OKPYXKAIOLIEeH cpe/ibl, OBITOBOI 1
MPOM3BOJICTBEHHOM JICATEIILHOCTH YEJIOBEKA;

- TOTOBHOCTH CaMOCTOSITEIILHO 100bIreaTh HOBBIE AJIs ce0sl €CTECTBEHHO -HAYYHbIE 3HAHUS C

UCIIOJIb30BAaHUEM JJISl 3TOTO JOCTYITHBIX HCTOYHUKOB HH(OpMAIHU;

- 3"yeHHe ynpaBisiTh CBOCH MM03HABATENBEHON AEATEIILHOCTHIO, IPOBOIUTH CAMOOIICHKY YPOBHS

COOCTBEHHOT'0 MHTEJUIEKTYAIBHOTO Pa3BUTHS;

- yMEHHE BBICTPaNBaTh KOHCTPYKTHBHbIC B3aMMOOTHOIICHHUS B KOMaH/IE 110 PEIICHUIO 00MHUX 3a/a4d B 00JIaCTH

€CTCCTBO3HAHMA,

MemanpeomMemmbix:

- OBJIQJICHWE YMECHHUSMH W HaBBIKAMH PA3IMYHBIX BUIOB IT03HABATEIBHOM NESITEIBHOCTH ISl M3YUESHUS

PasHBIX CTOPOH OKPY’KAIOIIEr0 ECTECTBEHHOTO MUPA;

- TpUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAONIOIEHNS, HAYIHOT'0 SKCIIEPUMEHTA) AJIS H3yUEHHs pa3INYHbIX CTOPOH
€CTECTBEHHO-HAayYHOW KapTUHBI MHPA, C KOTOPBIMU BO3HUKAET HEOOX0ANMOCTh CTAIKHBATHCS B MPO(ECCHOHAIbHOMN
chepe;

- yYMEHHUE ONpeAeATh LENU U 3aJla4u IS TeNIbHOCTH, BRIOUPATh CPEJICTBA JUISl UX JOCTHKECHHUS HAa IPAKTHUKE;

- yYMEHHE HMCIOJb30BATh Pa3IMYHbIe HCTOUHUKH JUIS O3 €HHs €CTECTBEHHOHAYYHOH HH(OpPMAIIMU U OLICHUBATD ee
JIOCTOBEPHOCTH JJIS TOCTIDKEHUS TIOCTAaBJICHHBIX IeJIeH U 3a7ad;

* npeomemmuulx:

- c(hOpMHPOBAHHOCTh IIPEJICTABICHUNA O IEJIOCTHOH COBPEMEHHOH €CTEeCTBEHHO- HAy4YHOH KapTHHE MHpa,
NpUpOAE KaK €AWHOW LEJOCTHOW CHCTEME, B3aWMOCBS3HM UEJIOBEKa, NMPHPOJBl U OOIIECTBa, IMPOCTPAHCTBEHHO-
BpeMeHHbIX MaciTabax BceneHHoH;

- BJIaJICHUE 3HAHUSIMU O HanboJiee BaXKHBIX OTKPBITHAX U JOCTHKEHHSIX B 00J1aCTH €CTECTBO3HAHMS, TOBIMSABIINX HA
SBOJIIONHIO MPEACTABICHIN O IPUPOJE, HAa Pa3BUTHE TEXHUKH U TEXHOJIOTHH;



- c(OpMHPOBAHHOCTh YMEHHUS IPUMEHSTh €CTECTBECHHO-HAYYHBIC 3HAHMUS ISl OOBSICHEHUST OKPYKAFOLIMX
SBIICHUH, COXPAHEHUs 310pOBbs, 00ecrieueHNs O€30MaCHOCTH JKU3HEIEATENLHOCTH, OEPEKHOTO OTHOLICHHUS K
MIPUPOE, PALIOHAIBHOTO

MIPUPOIONOIH30BAHUS, & TAKIKE BBIIIOJIHEHUS POJIM TPAMOTHOT'O OTPEOHUTENS;

- c(hOpMHPOBAHHOCTH MPEICTABICHUN O HAYYHOM METOJE MO3HAHUS IPUPOIBI U CPEACTBAX U3YyUCHUS METaMupa,
MakpoMHpa ¥ MHKPOMHpA; BIIaJICHUE TPHEMaMH €CTECTBEHHO-Ha3 YHBIX HAOI0OJCHNH, OTIBITOB, HCCICJOBAHNN U
OIIEHKH JIOCTOBEPHOCTHU MOJIYUYEHHBIX PE3yIbTaTOB;

- BJIaJICHHE MOHSATHUHHBIM aIllapaToM €CTECTBEHHBIX HAayK, IIO3BOJISIONIMM [T03HABATH MHUP, Y4aCTBOBAThH B
JUCKYCCHSIX TI0 €CTECTBEHHO-HAayYHBIM BOIIPOCAM, HCIIONB30BaTh PA3MUYHBIE WCTOYHHKHA HH(POpPMAIHN

JUISL IOJTOTOBKU COOCTBEHHBIX

paboT, KpUTUYECKH OTHOCUTHCS K coobmenusm CMU, copepkaium HayqHYI0 HH)OPMAIHIO;

- c(hOpMHPOBAHHOCTh YMEHUH MTOHIMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JUISI KAKIOTO YEIOBEKA
HE3aBHUCHMO OT €ro Ipo(ecCHOHAIBPHON AEATENbHOCTH, Pa3indaTh (GAKTHI M OLIEHKH, CPABHUBATH OLIEHOYHBIC BHIBOJIBI,
BHUJIETH UX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEECIIEHHON CUCTEMON IIEHHOCTE.

1.4. PexoMeHayemMoe KOJIHYECTBO YaCOB HA OCBOEHNE MPOrPaMMBbI AU CHUILIHHBI:

MaKCHMaJbHOU yueOHOH Harpy3ku oOydaromerocs 162 4acoB, B TOM YHCIIE: 0053aTENBHON ayAUTOPHOH yaeOHOM
Harpy3ku oOydaromerocs 108 yacoB; caMOCTOSATENBHON paObOTH 0Oy4daromerocs 54 gaca.



2. CTPYKTYPA U [IPUMEPHOE COJIEP’)KAHUE YYEBHOU JIUCLIUIIJIVHBI
2.1. O6beM yueOHOM AUCHUILIMHBI U BUIbI Y4eOHOH paboTh

Bux yue6HOI paboThI

KomnunuecTBo yacoB

MakcumanbHas yueOHas Harpyska (Bcero) 162
OO6s3aTenbHas ayauTopHas yueOHas Harpyska (Bcero) 108

8 mom uucine:
nabopaTopHbie paboTh
MPAKTHYECKHUE 3aHATHUS 36
KOHTPOJIbHBIE PabOThI 6

CamocrosiTenbHas padbora oOydaromerocs (Bcero) 54
6 mom uucne:
M3ydyeHue NONONMHUTEIBHON TUTEPATYPHI 3
IToaroToBKa OKJIAJ0B U COOOLICHUH ¢ UCONb30BanueM HHpopmanuu u3 CMU, uHTEpHET- pecypcos, 20
Hay4HO-TIOMYJIIPHOMN JINTEPATYPHI
Co3naHue KOMIIBIOTEPHBIX MPE3CHTALHN 12
CocTaBieHUE CPaBHUTEIBHBIX Ta0JINIL 2
IToaroToBKa K KOHTPOJIbHOI paboTe 4
Pemenue 3amau 2
CocraBineHue Tabauig 1
CocTaBlieHHE CYTOYHOTO MEHIO CTYJICHTa C YY€TOM MPHHIUHUIIOB PAllHOHAIBHOTO U 1
c0aJaHCUPOBAHHOTO MUTAHUSI.
CocTaBlieHHE TECTOBbIX 3aJaHHi 110 H3YYCHHBIM TEMaM 4
IToaroToBKa K CEeMHHAPY 4
Urorosast atrectaius B Gopme nuddepeHupoBaHHOTO 3a4eTa 1




2.2. TemaTuueckuil JIaH U CoacpKaHue yqeﬁﬂoﬁ JUCHUILINHBI «KEcTecTBO3HaAHHE»

HauMeHOBaHHE pasjelioB U Conepxanue yueOHOro MaTepuaa, 1adopaTopHbIe U MPAaKTHYECKUE PabOThI, CaMOCTOSATEIbHBIC O0bem YpoBeHb
TeM paboTbl 00y4darIUXCs 4acoB OCBOCHHS
1 2 3 4
34
Pasnen 1. ®usuka Tema 1.1. [Co/lepxkanue y4eOHOro Marepuaia 10
1.OcHOBHBIE HayKH O NPHUPOJE, UX CXOJICTBO M OTINYMA. ECTECTBEHHO-HAay4YHBIH METOJ MO3HAHUS M €r0 COCTaBJIAIOIINE. 1
MexaHuka Bxiag BEITUKUX y4€HBIX B (JOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
2. MexaHU4YECKOE ABHIKEHUE, €r0 OTHOCUTENbHOCTh. 3aKOHBI AuHAMUKK HproTOHA. 1
3. Cuitbl B IpUPOJIE: yIPYrocTh, TPEHHUE, CHIIA TSXKECTH. 1
4.3aKOH BCEMHPHOTO TATOTEHUS. 1
5. PeakTHBHOE JBUIKCHHUE. 1
0.IloTeHIManbHas U KHHETHYECKask SHEPTHUS. 1
7. MexaHU4eCKHe BOJIHBI, 3BYK. YIIbTPa3BYK U €r0 UCIOJIb30BaHHE B TEXHUKE U MEIULIUHE. 1
UlaGopaTopHbie pabOThI HE TPEIyCMOTPEHBI -
[IpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI -
CamocTtosiTenbHas padoTa 00y4aroIuxcs 6
1.M3y4uTh ONOJHUTENBHYIO JUTEPATYPY 110 TeMe «MeXxaHUYeCKUe BOIHBI, 3BYK.
2.ITonroToBUTh MOKIAJABl M COOOIICHHS, UCNONB3ys uHpopmanuto u3 CMU, uHTEepHET-pecypCcoB, HAY4YHO- MOMYJSIPHOI]
ltuTepaTypsl, o TeMe «IlokopeHne KocMoca YeJI0BEKOMY.
3.Co31aTh KOMIBIOTEPHYIO TPE3eHTAINIO 110 TeMe «licrosib30BaHUE yIbTpa3ByKa B TEXHUKE U MEAUIIMHEY.
Tewma 1.2. TeruioBble siBICHUS IConepsxkanue yaeOHOTO MaTepHaia 8
1. AtomMbl u Mousekyinbl. JluckpeTHOoe (ATOMHO-MOJCKYJISIPHOE) CTPOCHHE BEIIECTBAa. Te€IIOBOE JBHKEHHE aTOMOB ¥ 1
MOJIEKYJI, TEMIIEpaTypa.
2. ArperaTHble COCTOSIHUS BEIIECTBA C TOYKH 3PEHHS aTOMHO-MOJIEKYJISIPHBIX MPEACTaBlICHHUH. B3auMHbIe mepexo sl MexIy 1
ArperaTHBIMU COCTOSIHUSMH.
3. 3aKOH COXpaHEHHsS HHEPTrMU B TEIUIOBBIX mpoueccax. HeoOpaTUMBIA XapakTep TEIUIOBBIX IIPOIECCOB. TemioBsle 1
MaIIMHBI, UX TPUMEHEHHE.
1

4. Dxonoruueckue nNpodaemMbl, CBI3aHHbIC C IPUMEHEHHUEM TEIUIOBBIX MAIllMH, ¥ PpodiieMa HeprocOepeKeHus.

VlaGopaTopHble pabOThl HE TPEIYCMOTPEHbI -

[MpakTHyeckue 3aHATUSA HE MPEAYCMOTPEHBI -

CamocTosiTenbHast pabora o0yuaromuxcs 4

1. CocraBuTh CPaBHUTCIIbHYIO Ta6nnuy 10 TCMC: «Al"pel"aTHBIC COCTOsAHUA BCIICCTBAM.

2.ITonroToBUTH JOKIAABl U IPUBECTH IPUMEPHI SKCIIEPUMEHTOB U HAOJIIOICHNH, 000CHOBBIBAIOLINX MTOATBEPKICHHIE
HEKOTOPBIX 3aKOHOB (hM3HUKH, UCTTIONB3Yst HHPopManuto u3 CMU, uHTep HET-pecypCcoB, HAYYHO-TIOMYJISIPHON JIUTEPATYPHI,
o remam: «HeoOpaTuMocTh TEMIOBBIX MPOLECCOBY», «3aBUCUMOCTh CBOMCTB BELIECTBA OT CTPYKTYPhI MOJICKYJI»,
«3aBUCUMOCTh CKOPOCTH XMMHYECKOH peaklMu OT TEMIIEpaTyphl U KaTaau3aTopoBy, «DKOJIOTHIECKUE TPOOIIEMEI,
CBSI3aHHBIE C Pa3BUTHEM SHEPTETHUKH, TPAHCIIOPTa_MPUMEHEHHEM TEILIOBBIX MalInHy, «[IpobieMa sHeprocOepexeHus ».

Tema 1.3. DnekTpoMarHuTHEIE IConepsxkanue yaeOHOTO MaTepHaia 14




SIBJICHHUS

1. SHCKTpI/I‘lCCKI/IC 3apsaAbl U UX B3aMMOJICHCTBHUE. SHCKTpI/I‘lCCKOC ImoJie.

2. [IpoBOAHUKH U U30JATOPHI B DJIEKTPUUECKOM IOJIE.

3. [locTosiHHBIM 3neKTpUYecKuil ToK. Cuia ToKa, HanpsDKCHHE, SJICKTPUYECKOE COMPOTUBIICHHUE.

4. 3akon Oma st ydacTKa nenu. TemnoBoe neiicTue DJICKTPUYCCKOI'0 TOKAa U 3aKOH [[)I(Oyﬂﬂ'ﬂeHLIa.

5. MaruuTHOE 1oJjie ToKa 1 HeﬁCTBHC MAarHuTHOI'O I10JII Ha MIPOBOJHHUK C TOKOM. 3J'ICKTpOMaFHI/ITHOC moJie.

R PR P e

DJIEKTPOIBUTATEIb.
6. SIBneHue 3JIEKTPOMArHUTHONH MHAYKIUHU. DiekTporeHepatop. [lepemennslit Tok. [lonydenne u nepenada 1
3JICKTPOIHEPTHH.
7. DIIeKTpOMarHUTHBIE BOJHBI. 1
8.PannocBsa3n U TeNeBHUACHHE. 1
9.CBeT Kak 3JieKTpoMaruuTHas BojHa. KBaut cBera. Untepdepenuns u qudpakius cBera. 1
JlabopaTopHble pabOThl HE IPEAYCMOTPEHBI -
IIpakTHueckue 3aHATUS HE MPELyCMOTPEHBI -
KontponpHas pabora mo utoram u3ydeHus pasaena «duzukar 2
CamocTosiTenbHast paboTa 00ydarmuxcs 8
1.13y4uTh IOMOJHUTEIBHYIO JUTEPATYPY IO TeMaM «DJIEKTPOMArHUTHbIE BOJHBI», «CBET KaK JIEeKTPOMarHUTHas
BOJIHAY.
2. IToAroTOBUTH OKIJIAJbI ¥ TIPUBECTH MPUMEPHI IKCIEPUMEHTOB U HAOII0IeHHH, 000CHOBBIBAIOLIMX MOATBEPKACHUE
HEKOTOPHIX 3aKOHOB (M3HKH, UCIIONIB3Yys nHpopMmanuio n3 CMU, nHTepHET-pecypcoB, HAYYHO-ITONYJISPHOI JINTEPATypPHI,
1o teMaM «CyIecTBOBaHHE JIEKTPOMArHUTHOTO IOJISI M B3aUMOCBS3b DIIEKTPUYSCKOT0 U MAarHUTHOIO nojei», «OneHka
BIIMSIHMS HAa OPTaHU3M YeJIOBEeKa 3JIEKTPOMATHUTHBIX BOJIH U PaJIMOAKTHBHBIX U3Ny4eHHN», «Pa3BuTne paguocBsasu u
TeneBuaeHus Y, «[IpuMeHeHue sBiIeHUH HHTEPPEPCHUNH 1 TUPPAKIIHHA CBETaY.
3.Co31aTh KOMIBIOTEPHYIO IIPE3CHTAIUIO HAa TeMYy «BOIHOBBIE N KOPIYCKYJISpHBIE CBOWCTBA CBETAY.
4. IToaroToBUTHCS K KOHTPOJIBHOI paboTe.
Pazgen 2. ActpoHomust 6
Tlpeamet actponomuu. EE 3Hauenue u cBsi3b ¢ qpyrumu Haykamu. CTpykTypa u maciutadbl Beenennoii. Teneckormnsl. 2
HebecHble koopIuHATH 1 3BE3AHBIC KapThl. ['onnuHoe nmwkenne ConHua o HeOy. Bpems u kaneHnnapb
Ctpoenne ConHeYHOH cHCTeMBbl. 3aKOHBI IBIDKeHUs mianeT CoiaHedHOo# cuctembl. OmpeaesneHne pacCTOSHIN U pa3MepoB 2
ren B ConHeuHO# cucteme. J[BikeHrne HeOECHBIX Te MO AeicTBUeM cui TaroTeHus. [Ipupoaa ten CoHEYHOW CHCTEMBI
Conaue u 3Be3abl. CTpoeHHE U 3BOJIONUS BeeseHHO. 2
Pasznen 3. Xumus ¢ djieMeHTaMu 38
9KOJIOTUHU
Tewma 3.1. Boga, pacTBopsl CoxeprxaHue yueOHOro MaTepuaa 8
1. Bona Bokpyr Hac. dusnueckue 1 XUMUYECKHUE CBOHCTBA BOJbI. BonHbie pecypcebl 3emuu. KagecTBo BOABIL. 1
2. 3arpsA3HUTENN BOABI U CITOCOOBI OYMCTKH. |
1

3.PaCTBOpeHHC TBEPABIX BCIUIECCTB U I'a30B. MaccoBast 101 BelecTBa B pacTBOpE KakK croco6 BBIpaXXCHUsA COCTaBa

pacTBopa.

4. XecTkas Boga u ee ymsiraenne. OnpecHeHUE BOJIBI.

JlabopaTopHbie pabOTHI HE TPEILYCMOTPEHBI




HpaKTI/I‘-IeCKI/Ie 3aHATHUS HE NPEAYCMOTPCHBI

CamocTosTenbHast padoTa 00y4aromuxcs 6
1. IToAroToBUTH AOKJIAABl U COOOIICHUS, UCTONb3ys uHpopmanuio u3 CMU, HHTEpHET-pecypcoB, Hay4yHO- MOMYJISIPHOMH
lmuTepatypsl, o TeMe «3arpsisHeHne MUPOBOTO OKeaHay.
2. Pemutsb 3anaun no Teme «MaccoBas J0JIs BEIECTBA B PACTBOPE KaK CIIOCOO BbIPa)KEHHUsI COCTaBa PacTBOPa».
Tema 3.2. XumMudeckue mpouecchl B Conepxanue y4eGHOro MaTeprana 14
atMocdepe 1. Xumunueckuii coctas Bozayxa. ATMocdepa u kauMmat. McTouHHKH 3arpsA3HeHus aTMocdepsl.

2. PazpyiieHue 030HOBOI'O CIIOsI.
3. Kucnorusle poxau. Kwucinorst u menoun. Ilokaszarens kucimorHoctu pactBopoB pH. Xumwuueckue peakuuu,
[mpoucxoasgmue B arMocdepe.
K. ITapuukoBblit 3dpdekt B atmochepe 3emiu.
UlaGopaTopHbie pabOTHI HE IPEILYyCMOTPEHBI -
[IpakTHueckue 3aHATUS HE MPELyCMOTPEHBI -
CamocrosTenbHast pabora 00ydaromuxcs 4
1. IMoaroToBUTH NOKIaABl U COOOILIEHHS, UCHOIBL3Ys nHpopMmanuio u3 CMU, UHTEpHET-pecypcoB, Hay4yHO- HOIYJSPHOHN
luTepaTypsl, 1o TeMaM «PaspylieHne 030H0BOTO clios», «O0pa3oBaHue KUCIOTHBIX A0oxaei», «[lapHukoBbIH 3 dexT.
2. Co31aTh KOMIBIOTEPHYIO IPE3eHTaLUI0 Ha TeMy «McTouHuKH 3arps3HeHus atMochepb».

Tema 3.3. XuMHsL U OPraHN3M YenoBeka [COACPKAHHE yUeOHOro MaTepuala 14
1. XuMmuueckue OJIEMEHTHl B OpraHu3dMe dyeioBeka. OpraHudyeckue MW Heopranmdeckue BemecTtBa. IloHsaTHE O
IMaKpoMoJleKyJ1aX, OMOJOrHueCKUX KaTalusaropax, pepmenrax.
2. OcHOBHbIE KU3HEHHO HEOOXOJUMbIE COSAMHEHHs: O€NKH, YrIeBOJbl, KUPBI, BATAMUHBI. CTpOoeHHE OEIKOBBIX MOJIEKYIL.
|YrineBoasl - rIaBHBIH UCTOYHUMK SHEPIUHM OpraHu3Ma. Ponb )HpOB B OpraHusMe, X0JIeCTEpUH.
3. MuHepanbHbIe BelIeCTBA B MPOJYKTaX IMUTAHUS, TUIEBbIC T00aBKH.
¥.COanaHCUpPOBaHHOE MUTAHUE.
VlabopaTopHble pabOThI HE PEAYCMOTPEHBI -
[IpakTHueckue 3aHATUS HE MPEILyCMOTPEHBI -
KontpoabHast paboTa 110 UTOraM U3ydeHus pasjena « XUuMHUs» 2
CamocTrosTenbHas pabora 00yyaromuxcs 6

1. [ToAroTOBUTH JOKJIAABI M IPUBECTH MIPUMEPHI DIKCIIEPUMEHTOB M HAOII0JeHHH, 000CHOBBIBAIOLINX MOATBEPKACHUE
HEKOTOPBIX 3aKOHOB XMMHH, UCTONB3Yys nHPopManuio n3 CMU, nuaTepHeT-pecypcoB, Ha3 " HO-MOMYIAPHON JTUTEPATYPHI,
0 TeMe «3aBUCHMOCTh CKOPOCTH XMMHYECKOW pPEaKIMH OT TEMIIEpaTyphl U KaTaau3aToOpPOBY.

2.Co31aTh KOMIIBIOTEPHYIO MPE3EHTALNI0, OOBSICHIIOUIYIO MPUKIATHOE 3HAYCHUE BAXKHEHIITUX TOCTHKCHHUI B 001aCTH
€CTECTBEHHBIX HayK, 1Mo TeMaM: «[loydyeHns CHHTeTUYECKUX MAaTEPHAJIOB C 3aIaHHBIMU CBOicTBaMuy, «Co3nanus
OHOTEXHOJIOTHIT».

3.CocTaBUTH TaGJ’[I/ILIy 10 TCMC ((q)yHKLII/II/I HEOPraHUYCCKUX U OPraHUYCCKUX BCIICCTB B OPraHU3ME YEIOBEKa».

4.CocTaBUTh CYTOYHOE MEHIO CTY/ICHTA C Y4€TOM NMPHHIUIIOB PAIIHOHAIBHOTO U COAJIAHCUPOBAHHOTO TIUTAHUSI.




Pasznen 4. Buomnorus ¢
3JIEMEHTAMHU HKOJIOTUH

30

Tema 4.1. Haub6onee o6rrue
MPEICTABJICHUS O HKU3HU

CozeprkaHue yaeOHOTO MaTepHuana

1. TToustHe «ku3Hb». OCHOBHBIC IIPpU3HAKHU JKXHUBOI'O: OTKPBITOCTD, o0MeH BEIIECTB, CAMOBOCIIPDOU3BECACHUEC,
caMoopranusanus, pa3apaxuMoCTb, pOCT U Pa3BUTUC, HACICACTBEHHOCTb U U3BMCHYUBOCTD. Tlousitue «OpraHUusm».

2.YpOBHHU OpPraHU3aLUU )KUBOH NPUPOJIbI: MOJIEKYJIAPHBIN, KIETOUHBIH, OPraHU3MEHHBIN, IOMYJISILIMOHHO BUJIOBO,
9KOCHCTEeMHbIH, Onocdepubiii. BuopazHooOpa3ue opraHu3MoOB, IPUHLIUIBL UX KJIACCUPHKALMHU.

3. Knerka-eauHuIIa CTPOCHUS U XKHU3HEACATeNbHOCTH oprann3mMa. OOMEeH BEIeCTB U MPEBPALICHHE SHEPTHH B KIETKE.
JuddepeHiuanus KIeToK.

4. Monexyna JJHK - HocuTenb HaciieACTBEHHONH HHPOPMALIUHU.

5. buonorudeckas 3BOIOIHUS.

6.JIBrKy1Me CUIIBbI SBONIOIMH: HACJIEICTBEHHOCTh, H3MEHUYUBOCTh, €CTECTBEHHBIN 0TOOP.

JlabopaTopHbie pabOTHI HE TPEIyCMOTPEHBI

HpaKTI/I‘ICCKI/IC 3aHATUSA HE IPEAYCMOTPCHBI

CamocrosiTenbHas padboTa o0ydaromuxcs

1.CocTaBuTh CpaBHUTENBbHYIO TabHIy « CTPOCHHE PACTUTEIHHON U JKUBOTHOM KIIETOKY.

2. Co3aTh KOMIBIOTEpHYIO mpe3eHTanuio Ha Temy «Ponb JIHK kak HocUTeNs HACIEACTBEHHOH HHPOPMALIAN.

3.COoCTaBUTH TECTOBBIC 3aJaHus 110 U3YUYCHHBIM TEMaM.

4. I1oArOTOBUTDH JOKJIAABI U IPUBECTH MPUMEPHI IKCIIEPUMEHTOB M HAOJIIOJeHUH, 000CHOBBIBAIOLIUX €UHCTBO
MIPOMCXOXK/ICHUS KUBBIX OPTaHU3MOB, HCIOJIb3ys uHPpopMmaiuio u3 CMU, HHTEepHET-peCcypCcoB, HAYYHO-TOMYJISAPHOM
JIUTEPaTypHl, o TeMaM: «KiieTogyHOe cTpOCHHE JKUBBIX OPTaHU3MOBY, « DBOJIOIUS KUBOU pupoabl», «IIpeBpamenus
SHEPTHH U BEPOSITHOCTHBIN XapaKTep MPOLECCOB B )KUBOW W HEXKUBOH IPUPOLIE».

S.HOI[FOTOBHTBCSI K CEMUHApy Ha TEMY «['umore3sl MPOUCXOXKACHUS KU3HU HA 3emiey.

Tema 4.2. Opranusm 4enoBeKa u
OCHOBHBIE ITPOSIBJICHUS €TO
KHU3HEIEATEILHOCTU

CozepskaHue yaeOHOTO MaTepHana

1. TKaHI/I, OpraHbl U CUCTEMBI OpraHOB YCJIOBCKaA.

2. Iutanue. 3HaUCHHE MUTAHUS U POCTA, Pa3BUTHS M KU3HEACATEIBHOCTH Opranu3ma. [luieBapenne Kak mporecc
¢busnueckoit 1 XUMHYeCcKoi 00paboTku nmuiiu. CUcTeMa MUIIeBAPUTEIbHBIX OPTaHOB.

3.Hpe;{ynpe>1<neHHe IUIICBBIX OTpaBHCHI/Iﬁ - 6pK)IJ_IH01"O TI/Ian, JAU3CHTCPUH, XOJICPHI. raCTpI/IT 1 UPPO3 NEUCHU KaK
PE3yabTAT BJIUAHUS aJIKOTOJISI U HUKOTHHA Ha OpraHU3M.

4.HpI/IHI_[I/IHBI palrOHAJIBLHOI'O IMUTAHUSA.

5. I[BIXaHI/Ie OpraHu3MoOB Kak croco0 IOJIy4YC€HUS DHCPTUU. OpFaHLI JAbIXaHUA. JKu3HeHHast eMKOCTh JIETKHUX. TpGHI/IpOBKa
OpraHOB ABIXaHHUS.

6.bone3nu opraHoB apixanus U ux npodunakTrka. Kypenue kak GhakTop pucka.

7. ABmxenue. KocTu, MBIIIIBI, CyXOXHUIUS - KOMIIOHEHTHI ONMIOPHO-IBUTaTEIbHOW CUCTEMBI. MBIIIIEUHbIEC IBUKEHUS H UX
peryJsius.

8.YToMIileHre MBI TPU CTATUIECKOW U TUHAMUYECKOIl paboTe. MI3MeHeHne MBIIIIBI TIPU TPEHUPOBKE, MOCISACTBUS
runoguHaMuu. [IpudrHbl HAPYIICHHSI OCAHKU U PA3BUTHS IJIOCKOCTOIHS.

9. BHyTpeHHS{ﬂ cpena opraHusMa: KpoBb, TKaHEBas )KUJAKOCTh, J'II/IM(i)a, OCHOBHBIC (byHKLII/IH KpOBH.




KpoBenocHas cucrema.

10.IMMyHUTET 1 IMMYHHasl cCcTeMa. bakTepuu U BUPYCHI KaK MPUYHHA HHPEKLIUOHHBIX 3a00JICBaHUIA.

11. UnauBuayansHoe pa3Butue opranusma. [lonoBoe cozpeBanne. Menctpyauus u noutonns. OmIof0TBOpEHHUE.
O6pa3oBaHMe ¥ pa3BUTHE 3apOJbIlIa U I10Ja. BepeMEeHHOCTD M POJBL.

12. BausiHue HapKOTeHHBIX BelecTB (Tabaka, alKoroyis, HAPKOTHKOB) HA Pa3BUTHE U 3[0POBbE YEJIOBEKA.
HacnencrBenHbie U BpOXICHHbBIC 3a00eBanus, nepeaamuuecs mnonosbiM nytem: CITUJ, cudummc u ap.

JlabopaTopHbie pabOTHI HE PEILYCMOTPEHBI

IIpakTuueckue 3aHATUSA HE IPEAYCMOTPEHBI

CamocrosiTenbHast paboTa 00ydamuuxcs 10
1 .IToaroToBUTH AOKIJIAJEI U cOOOMIEHUS UCIIONB3ys nHpopmanuio n3 CMU, nHTepHET-peCypCcoB, HAYYHO- TOMYJISIPHOM
JIUTEpaTypbl, 10 TeMaM: «IIpeaynpexeHne MUIIEBbIX OTPABICHHUI - OplouIHOro THdA, TU3CHTEPHH, X0Iepb», «[acTpUT U
LUPPO3 MEYEHU KaK Pe3yJIbTaT BIUSHHS AJIKOTOJISI M HUIKOTHHA Ha OPTaHU3M», «bojIe3Hn opraHoB ObIXaHUS U UX
npodunakTukay, «[I[puunHb HapyIWIEHUS OCAHKH M Pa3BUTHUS MJIOCKOCTOIHS».
2. Co3iaTh KOMITBIOTEPHBIEC TIPE3CHTALNH, OOBSICHSIONINE IPUKIIaJHOC 3HaYCHUE BXHEHIINX JOCTHKEHUH B 00acTn
€CTECTBEHHBIX HayK, 1o TemaM: «[InmieBapurenpHas cucremMa deiaoBekay, «JlpIxaTesbHas cucTemMa 4eiaoBeka», «OmopHo-
JBUTATEbHAS CHCTeMa 4YesoBekay, « IMMyHuTeT», «JIeueHne HHEKIHOHHBIX 3a00JIeBaHMIT».
3. [ToAroToBUTHCS K CEMUHAPY € JOKJIAAAMHU MO TeMaM: «BiusHue HapKOreHHBIX BelecTB (Tabaka, aJiKkorons,
HapKOTHKOB) Ha pa3BUTHE U 3[J0POBbE uenoBekay, «IIpodunaktuka HHGEKINOHHBIX 3a00IeBaHI, HHKOTHHOBOMH,
aJKOTOJIbHOW U HAPKOTUYECKO 3aBHCHUMOCTE», «HacneacTBeHHbIC U BpOK/ICHHBIC 3a00ICBaHNUs, TEPEAAOIIHECS
monoBeiM niytem: CITUJL, cudunuc u ap.», «be3onacHoe UCMoab30BaHMS MATEPUATIOB U XUMUUYECKHUX BEUIECTB B OBITYY.
4. CocTaBUTh TECTOBBIC 3aJaHHsI 10 U3YYSHHBIM TEMaM.
Tema 4.3. YenoBek 1 ConepxaHue yueOHOTO MaTepHana 8
OKpYyXalolas cpesia 1. [TonsiTus GuoOreoreHo3a, YKOCUCTEMBI U OHochepbl. B3aMMOOTHOLICHNUS KUBBIX OPTaHU3MOB B 9KOCHCTEMAX.
2.YcroitunBocTh 3kocucTeM. Yuenue B.U. Bepuajackoro o 6uocdepe, Hoochepe.
3. Bo3aeiicTBuE SKOIOrMYECKUX (aKTOPOB Ha OPTaHMU3M YEJIOBEKA M BIIMSHHE JIEATEIHLHOCTH YEIOBEKA HA OKPYKAIOUIYIO
cpeny (SIOXMMHUKATBI, TPOMBINLICHHBIC OTXO/Ibl, PaJHAIlHs U APYTUE 3arps3HEHU).
4.PanroHanbHOE IPUPOAOIOIB30BaHNE. DKOJIOTHIECKOE PETYINPOBAHUE U HKOJIOTHUECKOE MPaBo.
JlabopaTopHbie pabOThI HE IPEAYCMOTPEHBI -
IIpakTHueckue 3aHATHS -
DKCKypCHs C IENbI0 N3YUYCHHS aHTPOIIOTEHHOTO BO3CHCTBHS Ha OKPYXKAMOIIY O CPeay. 2
KoHnTpoapHas pabora 1o uToraM u3y4eHus paszena «buomorus» 2
CamocrosTenbHas pabora o0yyaromuxcs 8

I. Co31aTh KOMIIBIOTEPHBIC TIPE3CHTAINH, O0BACHSIIONME TPUKIAHOC 3HAYCHUE BAXHEHIINX JOCTHKEHUI B 001acTH
€CTECTBEHHBIX HAYK, 110 TeMaM: « DKOCHCTEMBbI, X BUIbD», «OXpaHa OKpYKaroIIel Cpean».

2.I1oaroToBUTh OOKIAABl M ITPHBECTH IPHUMEPHl 3KCIEPUMEHTOB H HAONIOAEHHH, OTPaKAIOUIMX B3aUMOCBS3b JKHBBIX
OpPTaHH3MOB B JKOCHCTEMaX M OOOCHOBBIBAIONIMX OTPHUIATENHOE BIUSHHE XO3AHCTBEHHOH IEATEIBHOCTH 4YeNIOBEKa Ha
npupony, ucnonb3ys uHpopmauuio u3 CMU, uHTepHET-pecypcoB, Hay4yHO- IONYISPHOH JHUTEepaTypsl, IO TeMe
«B3auMOCBA3b KOMIIOHEHTOB 3KOCHUCTEMBI».
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3.IloAroTOBUTBCSA K CEMHMHApy C JOKJIAaAaMM HO TeMaM; «BiusHue NesTeIbHOCTH YeloBeKa Ha YKOCHCTEMBbI», «Oco3HaHue
IMTMYHBIX IEHCTBHUI IO OXpaHe OKPYKAIOIIEH Cpeabl».

4. CocTaBUTh TECTOBBIE 3aJaHus 10 U3YYCHHBIM TEMaM.

5.I1oAroTOBUTHCS K KOHTPOJIBHON padoTe.

JudpdepennupoBanuslii! 3auer

Bceero

162
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3. YCJOBHUSA PEAIN3ALIUU TPOTI'PAMMBI JUCHUIIJIUHBI
3.1. TpeGoBaHuA K MUHH1Y1aJ1bHOIMY MAaTepPHAJIbII0O-TEXHUYECKOMY
odecrnevyeHU IO
Peanusanus nporpaMMbl JUCUUIUIMHBL TpeOyeT HAIN4MS yueOHOro KabuHeTa r'yMaHUTapHBIX U COLUAIBHO -9KOHOMUYECKHUX JUCLUIIINH.

ObGopynoBaHue yueOHBbIX KAOMHETOB U JadopaTopuii:

- I0CaJOYHbIE MECTa M0 KOJIMYECTBY 00yUalomuXcs;

- pabouee MECTO MpErnoaaBaTes;

- KOMIUIEKT y4eOHOHI Mebenn;

- y4eOHas J0CKa;

- y4eOHO-HarJIsIJHbIC TOCOOMS O (PHU3UKe, XUMHUH 1 OMOJIOTHH (IIepHoANYecKasi CHCTEMa XUMUYecKuX anemMeHToB J[.V. Menaeneea, psiji HapsDKEHUH MET aJlIoB; Ta0JIMIla pacTBOPUMOCTH
coJIeld, KHCJIOT U OCHOBAHWH B BOJIE, IJIAKATHI 110 (pU3MKE, XUMUHU U OMOJIOTHH);

- KOMILIEKC y4eOHO-METOANYECKON TOKYMEHTALUH.

TexHu4eckue cpeAcTBa 00yueHHs:
- KOMIIBIOTEp HJIM HOYTOYK;
- MYJIbTHMEAMANPOECKTOP, IKPaH.

3.2. UudopmanuoHHoe obecnevyeHne 00y4YeHUs
ITepeueHb peKOMEHAYEMBIX YUeOHBIX H3IaHUil. IHTEpHET-pecypCcoB, HOMOIHUTEIBHOM JTUTEPATyPhI
OcHOBHBIE HCTOYHUKH:
1. Auaexcamuna, U.FO. EcrectBo3nanue 10 kia. [Tekcr]: y4e0. ans obmeobpasopat. yupexaeHnuii: 6a3zossiit yposers/W.10. Anekcammna, K.H. I'anaktionos, U.C. Imutpues; nox pexa. 1.10.
Anekcamunoii; Poc. akan. Hayk. Poc. akan. o6pasoBanus.- M.: [Ipocsemenune, 2007.- 270 c.- 10000 sx3.- ISBN 5-09-014950-X.

2. AuxaekcamwuHa, N.10. EcrectBoznanue 11 xi. [Tekct]: B 2 4. 4.1. yueb. 1y oO6meodpas3oBat. yupexaeHuii: 6azoBeiii yposeus/U.10. Anekcamwnua, A.B. Jlannes, M
[TaTanoB u ap. mox pen. U.1O. Anekcammnoii; Poc. akaa. nayk. Poc. akaa. oopa3osanus.- M.: [Ipocsemenune, 2008.- 176 c.
3. AuekcamuHa, H.10. EcrectBoznanue 11 xia. [Tekct]: B 2 4. 4.2. yueb. qyist o6ieodpasoBart. yupexaeHuit: 6a3ossiit yposeus/M.10. Anekcamwuna, A.B. Jlsnues, M
[TatanoB u jap. nox pexn. M.1O. Anekcamnnoii; Poc. akan. Hayk, Poc. akan. oOpazoBanus.- M.: [Ipocsemenue, 2008.- 141 c.

4. Amnppeesa, H.JI. Buosnorus 10-11 . [Tekct]: Yuebuuk mjist 00meo0Opa3oBaTebHbIX yupexkaeHuii: 6a3osoiii yposens/U.b. Aradonosa; M. Muemosuna, 2012.- 327 c.- ISBN 978-5-346-
01513-O.ITetenun, A.JI. EcrectBo3nanue [Tekct]: yuebHuk (mpodeccuonansuoe obpasoanue)/ A.JI. Ilerenun, T.H. TaeBa, A.JI. Bpennep.-M. ®OPYM, 2012.- 256 c.: un.- 2000 3k3.- ISBN
978-5-91134-417-7

5. Tenmenmreiin, JI.D. ®usuka 10 wi. [Tekcr]: ydeOHUK st 001Ie00pa3oBaT. yupexaeHuii: 6a3oBolii yposens/JI.D. INennenmreiin, FO.U. uk; M.: Muemosuna, 2009.- 352 c¢. ISBN 978-5-
346-01256-6

6. Tenmenmreiin, JI.D. ®usuka 11 k. [Tekcr]: B 2 u. U.1 yuyeOHuk a5 obuieobpa3zoBar. yupexaeHunii: 6a3ossiit ypoBens/JI.D. I'enpenmreiin, 10.U. uk; M.: Muemo3suna, 2009.- 352 c. ISBN
978-5-346-01256-6

7. TI'paudeB, A.B. ®usuka 10 k. [Tekcr]: yueOHUK 151 001meoOpa3oBaT. yupexIeHUil: 0a30BbI ypoBeHb, TpoduiabHbIid ypoBeHs/ A.B. I'paues, B.A. Tloroxes, A.M. Caneukwuii u np.; M.:
Benrana-I'pad.- 2011.- 432 c. un. ISBN 978-5-360-02702-7.

8. TI'paues, A.B. ®usuxa 11 k. [Teker]: yueGHHK U1 001meo0pa3oBat. y4pexxacHUH: 6a30BbIi ypoBeHb, NpodHIbHEIH ypoBeHs/ A.B. I'paues, B.A. ITor oxes, A.M. Caneukuii, I1.10. bokoB n
ap.; M.: Benrana-I'pad.- 2012.- 464 c. .

9. Tys3eii, JI.C. Xumus 10 k. [Tekcr]: Yuebuuk uist 06uieo0pa3oBaTesibHbIX yupexaeHuii: 6a3ossiii ypoens/ JI.C. I'yseii, P.I1. Cyposuesa; M.: [Ipoda,.- 224 c.- ISBN 978-5- 358-06274-1.
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10.

I'yzeit JI.C. Xumust 11 k. [Tekct]: YueOHuk ais obuieobpazoBaTenbHbix yupexaeHuii: 6a3ossiii yposens/ JI.C. I'yzeit, P.I1. CypoBuesa, I'.I'. JIeicoBa; M.: Ipoda,.- 208 c.- ISBN 978-5-358-
07089-9.

I1. Epemun, B.B. Xumus 10 k. [Teker]: YueOHuK a5 o0uieo0pa3oBaTenbHbIX yupexaeHuii: 6a3oBsiii ypoBeHs/B.B. Epemun, H.E.Ky3smenko, B.B.Jlynun,A. A. [Ipo3nos, B. U. Tepenun, nox

12.

13.

14.

15.

16.

17.

pea. H. E. Ky3smenko , B. B. Jlyuuna; M.: Ipoda, 2008.-215 c.

Epemun, B.B. Xumus 11 . [Tekcr]: Yue6HHUK Ui 0011e00pa30BaTeIbHBIX yUpexkCHUI: 6a30Bblil ypoBeHs/B.B. Epemun, H.E.Ky3pmenko, B.B.JIynun,A. A. Jlpo3nos
B. U. Tepenun, nox pexn. H. E. Kyssmenxko , B. B. Jlynuna; M.; JIpoda, 2008.- 206 c.- ISBN 978-5-358-02831-9.

Msikuiies, I'.5. ®usuka 10 k. [Tekct]: YueOuuk mns obuieodpaszoBatenspubix yupexaenuit/ I'.51. Mskumes, b.b. Byxosues, H.H. Corckuit, mox pen. B.. Hukonaesa, H.A. TlapdenTtheBoi;
M.: IIpocsemnienune, 2010

Msikumes, I'.51. @usuka 11 ki. [Tekct]: Yuebuuk ans obmeobpasoBarenbubix yupexaenunit/ .. Mskuwes, b.b. Byxosues, H.H. Cotckuii, nox pea. B.M. Hukonaesa, H.A. TlappenTbeBoii;
M.: IIpocsemnienue, 2010.

[erenunn, A.JI. EctectBo3nanue [Tekcr]: yueOHuk (npodeccuonansuoe obpazosanue)/A.Jl. [lerenun, T.H. ['aea, A.JI. Bpennep; M.: ®OPY M, 2012.- 256 c.: un.- 2000 3x3.- ISBN 978-5-
91134-417-7.

Cusorna3zos, B.U. Buonorus 10-11 k. [Tekcr]: YueOHuk s 001meo0pa3oBaTe/ibHBIX YUPSKICHHUH ¢ MPUIOKCHUEM Ha JICKTPOHHOM HOcHTeNe: 0a30Bblii ypoBens/ B.1. CuBor 1a30s,
U.b.Aradonosa; M.: [Ipoda, 2011.- 384 c.- ISBN 978-5-358-09504-5.

Cyxopykosa JI.H. Buosorus 10-11 k. [Teker]: YueOHuK s 00meo06pa3oBaTenbHbIX yupeMcIeHui: 6a30Bblit yposens/JI.H. CyxopykoBa, B.C.Kyumenko, T.B. HBanosa
M.: IlpocBenmnienune, 2011.- 128 c.- ISBN 978-5-09-017093-2.

W uTe p H eT-pecy pc bl:

1.
2.
3.

4.

www.Krugosvet.ru /yauBepcainbHas suukimoneaus «Kpyrocser»/;
http:// sciteclibrary.ru /nay4no-texuuueckas 6ubauoTexa/
www.auditorium.ru /6ubnaunorexa HHCTHTYTa « OTKPBITOE 0OIIECTBOY/

Myxuna T.I1. MyapTUMequanpoeKTophl B 06pasoBaTeibHoM mporecce. - http: /www. astu.org/ content /userimages/ file/upr_I_2009/04. pdf

I[OHOHHI/ITCJILHLIC HCTOYHHKH!

1.

2.

3.

4.

3axapos, B.b. O6mas 6uosorust 10-11 k. [Tekct]: Yueb. ans o6meobpa3osar. yued. 3aBenenuii/B.b. 3axapos, C.I'. Mamonros, H.1. ConuH;.- 3-¢ u3j., crepeoTu.- M.:
Jpoda, 2000.- 624 c., un. 100000 sk3.- ISBN 5-71077-3664-3.

Kpukcynos, E.A. Dkomnorus. 10(11) kmace [Teker]: Yue6. ans odbuieobpasosar. yueb. 3aBeaenunii/ E.A. Kpukcynos, B.B. [laceunuk;. - 5-¢ usn., nopa6.- M.: JIpoda, 2001.-
256 c.- 30000 sk3.- ISBN 5-7107-4656-8.

Mupkun b.M. Dxonorus bamkoprocrana [Tekct]: YueOHuK 1ist cpeqHux npodeccuoHanbHbiX yueoubix 3aBenenuit/ 5.M. Mupxkun, JI.T'. Haymosa, V.I'. Ubatysius;
VYa,HerocynapcTBeHHoe oO6pa3oBaTenbHOe yupexaeHue «Jlom mpupoas», otnedarano B tunorpadpun OO0 «llomurpadeepsucy, 2002.- 200 c.- 2000 k3.

IMerpocosa P.A. EcrecTBo3Hanue 1 0cHOBBI 3konoruu [Tekcr]: YueObnoe mocobue,- 6-e usa., ucnpasi. u gonons/ P.A. Tlerpocosa, B.I1. T'onos., B.. Cusornasos, E.K.

~ . NA LT 1. ANNA ANA - L (Ve o oA e\ A AN ICPN A70 F AFO NAFEAN A1 /-
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4. KOHTPOJIb U1 OHEHKA PE3VYJIbTATOB OCBOEHU A

JUCLUIIMHBI

KOHTpOJ’IB 1 OLICHKA PE3YJIbTAaTOB OCBOCHHUA AWCHUIIIMHBI OCYIICCTBIIICTCA NPEIOAABATCICM B IPOUECCE NMPOBEACHUSA I'PYIIITIOBBIX SaHHTI/Iﬁ, TECTUPOBAHHUSA, 4 TAKKE BBIIOJIHCHUA 06y‘{aIOIIII/IMI/IC$I

WHIUBUIYaIbHBIX 3aJJaHUH, TPOCKTOB, HCCIEAOBAHUN.

PesynbraTel 00yueHus: (OCBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMUS )

CDOpMI;I 1 METOJbI KOHTPOJISI U OLICHKHU PE3YJIbTATOB OGy'—IeHI/ISI

Vmenus

MPUBOIUTDH IPUMEPHI YIKCIIEPUMEHTOB M(MJIH) HAOMIOACHNH, 0OOCHOBBIBAIOIIMX: CYIIECTBOBAHHE YIEKTPOMArHUTHOTO MOJIS
U B3aMMOCBSI3b JIEKTPHUUECKOTO U MArHUTHOTO I0JIEH, BOJHOBBIE M KOPIYCKYJISIPHbIE CBOMCTBA CBETa, HEOOPAaTUMOCTh
TEIJIOBBIX IPOIECCOB, 3aBUCUMOCTh CBOIMCTB BELIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCHUMOCTh CKOPOCTH XMMHYECKON
peakIuy OT TeMIEepaTypsl U KaTalIn3aTOPOB, KIETOUYHOE CTPOCHHE XKUBBIX opraHu3MoB, pois JHK kak Hocurens
HACJIEICTBEHHOH MH(OPMAIMH, YBOJIOIHIO )KUBOH IPUPOJIbI, IPEBPAILEHUS JHEPTUU U BEPOATHOCTHBIN XapakTep
MIPOLIECCOB B )KMBOW U HEXHUBOIl MPUPO/IE, B3aUMOCBSA3b KOMIOHEHTOB 3KOCUCTEMBI, BIUSHUE ACATCIBHOCTH YEI0OBEKA HA
9KOCUCTEMBI

HAKOMMTENIbHAS OIICHKA 3a 3aIIUTY AOKJIAJ0B U COOOIIEHu,
KOMIIBIOTEPHOM MPE3eHTAlH, COCTABJICHHE CPABHUTEIbHBIX TaOIHIL,
MIpaBUIIBHOE PEIICHHE 3aJa41, COCTABICHNUE CYyTOYHOTO MEHIO,
COCTaBJICHHE TECTOBOTO 3aaHUsl, KOHTPOJIBbHYIO paboTy

OOBSICHATH MPUKIATHOEC 3HAYCHNE BaXXHEHIINX JOCTIKCHUI B 001aCTH €CTECTBEHHBIX HAYK [UIS: Pa3BUTHS SHEPTCTHKH,
TPAaHCIOPTa U CPEACTB CBSI3H, MOJIYUYCHHUS CHHTETHICCKAX MATEPHUAIOB C 3aJaHHBIMH C BOWCTBAMH, CO3IaHHS
OHMOTEXHOJIOTHH, IeueHHs] HHPEKIIMOHHBIX 3a00JIeBaHuil, OXPaHBI OKPYXKAIOMICH Cpe/Ibl

HAKONMTEIbHAs OLIEHKA 3a 3aIlUTY AOKIAN0B U cOOOIIeHull, co3anue
KOMIIBIOTEPHOM MPE3eHTAlH, COCTABICHHE CPABHUTEIbHBIX TaOHIL,
COCTaBJICHHE TECTOBOTO 3aJaHHUsl, HAIIMCAHUE KOHTPOJIbHON paboThl,
BBICTYIIJICHUE HAa CEMUHApe

BBIJIBUI'aTb I'MIIOTE3bI U IIpEAJiaratbh NyTH UX NPOBEPKHU, A€JaTh BHIBOJAbI HA OCHOBE SKCIICPUMCHTAJIbHbIX JaHHBIX,
NPpEACTAaBJIICHHBIX B BUJC Fpa(l)I/IKa, Ta6J'IPII_ILI Ui I[I/IanaMMLI

HaKOINUTEeIbHAs OICHKA 3a 3alIUTY IPOEKTa, PELICHUE 3aa4, COCTaBICHUE
CPaBHHUTEJIBHBIX TAaOJUI, COCTABICHHE TECTOBOTO 3a/IaHUsI, KOHTPOJIBHYIO
paboTy, BBICTYIJICHHE HA CEMHHApe

pabotath ¢ ecTecTBEeHHO-Hay4YHOW nH(pOpMalueii, cogepxaieiics B coobuenusix CMU, uuTepHET- pecypcax, Hay4yHO-
MONYJISIPHON JTUTEpaType: BIaAeTh METOJaMH IIOUCKA, BBIJICISATH CMBICIIOBYIO OCHOBY M OLIEHHBATh JIOCTOBEPHOCTh
uHdopmaIu

HAKONMTEIbHAS OIICHKA 3a 3aIIUTY AOKIAJ0B U COOOIIEHuil, co3nanue
KOMITBIOTEPHO MpEe3eHTAIlH, COCTABICHNE TECTOBOTO 3aJaHuUsl, pabOTHI
HaJ HayYHBIM TEKCTOM, KOHTPOJbHYIO PaboTy, BHICTYIUICHHUE Ha CEMUHApe

HCIOJIb30BATh MPHOOPETEHHBIE 3HAHKUS U YMEHUS B IPAKTUYECKON ACATEIBHOCTH M MOBCEIHEBHON KHU3HH JUIS:
OLIEHKHM BIHMSHHS Ha OPraHU3M YelIOBEeKa dJIEKTPOMATHUTHBIX BOJIH U PaJHOAKTUBHBIX M3JIy4YeHHI;
JHEpProcOepekKeHus;

0e30MmacHOr0 UCIOIb30BaHHSI MaTEPHUAIOB U XUMUYECKHX BELIECTB B OBITY;

PO MIAKTHKY HH(DEKIIHOHHBIX 3a00IeBaHN, HHKOTHHOBOMW, aIKOTOJBHOM M HAPKOTUYECKOH 3aBUCUMOCTEI;
OCO3HAHHBIX JIMYHBIX ACHCTBHUI MO OXpaHe OKPYKAIOMIeH cpesl

HaKOIMHUTEIbHAs OIICHKA 32 3al[UTY JOKJIAJ0B U COOOIICHHI, CO3IaHNE
KOMITBIOTEPHON MPEe3eHTAI[UH, COCTAaBICHHE TECTOBOTO 3aJaHMUS,
HaMuCaHWe KOHTPOJIbHOW paboThI, BRICTYIIJICHUS HA CEMUHApE

3HaHUS:

CMBICIT TIOHATHII: €CTECTBEHHO-HAYYII I METO/] TO3HAHUSI, SJIEKTPOMAarHUTHOE I0JIe, JICKTPOMArHUTHBIC BOJHBI, KBAHT,
XUMHUYECKasi peakius, MaKpoMoJieKyJa, Oelok, katanu3aTop, pepMeHT, kietka, nuddepennnanus kierok, JJHK, Bupyc,
OuooTHYecKast 3BOIONUS, OMOpa3HOOOpa3ue, OpraHU3M, MOMYJISAIUs, SKOCUCTeMa, Onocdepa, caMoopraHU3anus;

TECTUPOBaHHE, OLICHKA 3a 3aIUTY AOKJIaJ0B U COOOIICHU, co31aHne
KOMIIBIOTEPHOM MPE3eHTAIMH, COCTABICHHE CPABHUTEIBHBIX Ta0JINUII,
COCTaBJICHHE TECTOBOTO 3aaHHUsl, HAITMCAHUE KOHTPOJIBbHOI paboThI

BKJIaJ BCJIMKUX YYCHBIX B (bOpMI/IpoBaHI/Ie COBpeMeHHOﬁ eCTCCTBCHHO-Hay‘IHOﬁ KapTUHBI MUpa.

TeCTHpPOBAHHUE, OIICHKA 32 3alIUTY JOKJIaJ0B U COOOIICHUI, COCTABICHIE

TECTOBOTO 3aJaHuA
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