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1. MACIIOPT NITPOI'PAMMBI YYEBHOM JAUCHUAIIINHBI
EcrecTBO3HAHME

1.1. Ob6aacTh NpUMEeHEeHHUS POTrPAMMBbI

[Iporpamma yuebHol quctumuinael EctecrBo3Hanue sisisiercs yacteio [IIICC3 B cooTBeTCTBUM

¢ ®I'OC mno crnenuanbHocTd CIIO [lomikoJbHoe oOpa3oBaHuMe Uil MpodeccroHaTbHBIX
00pa30BaTENIbHBIX OpPraHM3aLUN, pPeATU3YIONIMX O00pa30BaTENbHYIO IPOrpaMMy CpEIHEero
obmero o0pa3oBaHus B Mpejeiaax OCBOSHHUS OCHOBHOW MpodecCHOHaIbHON 00pa3oBaTeIbHOM
nporpammsl CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO 00IIero oOpa3oBaHusl, NMPH MOATOTOBKE
KBJIM(UIIMPOBAHHBIX Pab0OUMX, CIY>KAIINX, CIEIIHATMCTOB CPEIHETO 3BEHA.

1.2. MecTo AMCHMIVIMHBI B CTPYKType NporpaMMme NOATOTOBKH CIENUAJINCTOB CpeIHero
3BeHa: 0011e00pa3oBaTeIbHBIN ITUKIL.

1.3. e ¥ 3aa4u JMCUMILUIMHBI — TPEOOBAHUSA K pe3yabTaTaM OCBOEHUS JUCHUIIMHBI:

Conepxannie porpammbl «EcTecTBO3HAHME» HAMPaBICHO HA JIOCTUKEHUE CIIEIYIOLIUX
neJsei:
* OCBOCHHE 3HAHHUWA O COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHE MHpa U METOJax
€CTeCTBEHHBIX HayK; 3HAaKOMCTBO C HauOoyiee BaXHbIMU UACSIMH U JOCTHKCHUSIMHU
€CTeCTBO3HAHMS, OKa3aBIIUMHU OIPEACIIAIONICe BIMSHUE HA pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
* OBJIAJICHUE YMEHUAMH TPUMEHATh TOJY4YCHHbIE 3HAHHUA M1 OOBSICHEHHUS SBJICHHI
OKPYKAIOIIET0 MHpPA, BOCIPHUATHS WHPOPMAIUU E€CTECTBEHHOHAYYHOTO U MpodeccHOHATBHO
3HAYUMOTO COJIEpP)KaHHUS; pa3BUTHE WHTEIUICKTYalIbHbIX, TBOPYECKHUX CIIOCOOHOCTEH U
KPUTHUYECKOTO MBIIUICHUSI B XOJ€ MPOBEACHUS MPOCTEUIINX UCCIEAOBAHUM, aHAIN3a SBJICHUM,
BOCTIPUSTHSL U HHTEPIPETALUU €CTECTBEHHOHAYYHON HH(POpMAIUH;
* BOCITUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOW MPUPOIBI M MCIIOJIb30BAHUS
JOCTH>KEHHI €CTECTBEHHBIX HAYK JJI Pa3BUTHUS LIMBUIIM3AI[MU U MOBBILIEHUS KaUeCTBA )KU3HU;
* MPUMEHEHUEC CCTCCTBCHHOHAYYHBIX 3HAHUH B TPOPECCHOHATBLHOW JEATCIBHOCTH H
MOBCETHEBHON KHM3HU Mg oOecreueHus Oe30MacHOCTH >KU3HENESATENbHOCTH, TPaMOTHOTO
WCIIOIB30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 30POBBSI, OKPYKAIOIIEH CPEIbI.

OcBoenne coaepkaHus y4dyeOHOW auciumuinHel «EcTecTBo3HaHMe» oOecrednBaeT
JTOCTH)KCHHE CTYACHTaMU CJICAYIOUUX Pe3yJabTaTOB:

* IUYHOCMHbBIX '

— YCTOWYMBBI HHTEpEC K HUCTOPUU M JTOCTHXKCHHSM B O0JIACTH €CTECTBEHHBIX HAYK,
YYBCTBO F'OPJIOCTHU 32 POCCUIICKUE €CTECTBEHHbIEC HAYKU;

— TOTOBHOCTH K MPOJOKEHNI0 00pa30BaHus, MOBBIIICHUIO KBaIM(UKAIIMKY B U30paHHOM
npoeccuoHANBHOM IeATETHPHOCTH C UCIIONb30BAHNEM 3HAHUN B 00JaCTH €CTECTBEHHBIX HAYK;

— OOBEKTHMBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHIIMA B OOJACTH €CTECTBEHHBIX HAyK
JUTSL 4eJioBeKa W OOIlecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTHUYECKHE TOCTIKEHHUS B 00IacTu
(bu3uKH, XUMUH, OWOJIOTUU JIsS TOBBIMICHHUS COOCTBEHHOTO WHTEJUICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOo(dhecCHOHANBHOM e TETHHOCTH,

— yMEHHME MPOAHAIM3UPOBATH TEXHOTECHHBIE IIOCIEACTBUS I OKPYXKAlOLEH Cpelbl,
OBITOBOM U MPOU3BOICTBEHHON NEITEILHOCTH YEIIOBEKA;

— FOTOBHOCTb CAMOCTOSITEIBHO JOOBIBATH HOBBIE JIsl c€0sl €CTECTBEHHO-HAYYHbIE 3HAHUS
C MCTIOJIB30BAaHUEM JIJIsl 3TOTO IOCTYIHBIX UICTOYHHKOB HH(OpPMAIIHH;

— YMEHHUE YIPaBJIATh CBOEH MO3HABATEIbHOM JEATEIBbHOCTBIO, IPOBOAUTh CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYAILHOTO Pa3BUTHS;

— YMEHHUE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILECHHS B KOMaHJE MO PEIICHUIO
00IIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

* MemanpeomMemHuulx:

— OBJIQJICHUE YMEHUSIMH U HaBbIKAMU PA3IUYHBIX BUJIOB [TO3HABATEIBHOU ACATEIBHOCTH
JUISL U3YYEHHUSI pa3HbIX CTOPOH OKPY’KAIOIEr0 €CTECTBEHHOTO MUPA;



— IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJIOIEHUS, HAYYHOTO JKCIIEPUMEHTA)
JUIST W3YYCHHS PA3UYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, C KOTOPBIMHU
BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPOdecCHOHATBHOMN cdepe;

— yMEHHE OINpeAeNaTh LEeNU U 3aJaud JeATeIbHOCTH, BBIOMpPATh CpPEACTBA MJS HX
JOCTHKCHUS HA TIPAKTUKE;

— YMEHHE HCIOJIH30BaTh PA3JIMUYHbIC MCTOUYHUKH JUTS TOTYYCHHUS! €CTECTBEHHO-HAYYHOM
nH(pOpMAIIUY U OLIEHUBATh €€ IOCTOBEPHOCTH JJIsl JOCTH)KCHUS MTOCTABICHHBIX IIeNIeH U 3a/1a4;

* HPEOMEMHBIX .

— c(hOpMHUPOBAHHOCTh YMEHHH MOHMMATh 3HAYUMOCTh E€CTECTBEHHOHAYYHOTO 3HAHUS IS
Ka)XJI0TO YeJIOBeKa, HE3aBUCUMO OT €ro npoQecCHOHaIbHON NeATENbHOCTH, pa3inyaTh GakThl U
OIICHKU, CPaBHUBATH OIICHOYHBIE BBIBOJIbI, BUIETh UX CBSA3b C KPUTEPUSMH OIIEHOK M CBS3b C
KPUTEPHUSIMHU C OTIPEICTEHHON CUCTEMOM IEHHOCTEM;

- c(OPMHPOBAHHOCTH TPEICTABICHUN O LEIOCTHON COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTUHE MHpa, IPUPOJE KaK eIMHON LIeTOCTHOIN crcTeMe, B3aMMOCBS3HM YeJIOBEeKa, MPUPOAbI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHEKI X MaciiTadax BeeneHHoM;

— BIIAJICHUE 3HAHUSAMU O Haubolee BAXKHBIX OTKPBITUSX M JOCTI)KCHHUAX B 00JacTH
€CTeCTBO3HAHUS, TTOBJIUSIBIINX Ha DBOJIOIMIO MPEJCTABICHUN O MPUPOJIC, HA PA3BUTHE TEXHUKHU
U TEXHOJIOTHI;

— cpOpMHUPOBAHHOCTH YMEHUS TPUMEHITh €CTECTBEHHO-HAYYHBIC 3HAHUA IS
OOBSICHEHUS OKPYXKAIOUIMX SBJICHHMA, COXpPaHEHHUS 3I0pPOBBS, obOecrmeueHUs Oe30MacHOCTU
KU3HENICSITCIIbHOCTH, Oepe’KHOTO OTHOIIICHUS K IPUPOJIE, panroHaIBLHOTO
MIPUPOIONOIB30BAHUS, & TAK)KE BBITIOJIHEHHS POJIM TPAMOTHOTO OTPEOUTENS;

— chOpPMHPOBAHHOCTh TMPEACTABICHUN O HAYYHOM METOJIC TO3HAHUS TPUPOILI M
CpeACTBaxX M3y4eHHUs1 MEraMHupa, MakKpoMupa U MUKPOMHPA; BJIaJICHUE TPUEMAMU €CTECTBEHHO-
Hay4YHBIX HAOJIOJCHHUH, OIBITOB, HWCCIEAOBAHUN W OIIGHKH JOCTOBEPHOCTH MMOJTYYCHHBIX
pe3ynbTaTOB;

— BIIQJICHWE TIOHSITHHHBIM armapaToM €CTECTBEHHBIX HAYK, TMO3BOJISIIONIMM TO3HABATH
MHp, Y4YacTBOBaTh B JHCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOIPOCaM, HCIOIb30BaTh
pa3IMyHble WCTOYHMKU HWH(OpMAuUM IS TOATOTOBKHM COOCTBEHHBIX Pa0OOT, KPUTHUYECKH
OTHOCHUTHCS K coobenusMm CMU, copepkamum HayqHYIO WH(OPMAIIUIO;

— c(OpMUPOBAHHOCTh YMEHHUH MMOHWMATh 3HAYUMOCTh €CTECTBCHHO-HAYYHOTO 3HAHUS
JUTSL KQKIOTO YelOBeKa HE3aBUCUMO OT €ro MNpoQecCHOHATBHOW AeATeThbHOCTH, pa3indaTrh
(aKThl ¥ OLIEHKH, CPAaBHUBATh OLICHOYHBIC BBIBOJBI, BUJETh UX CBS3b C KPUTEPHUSIMH OLEHOK U
CBSA3b KPUTEPHUEB C ONPEIEICHHON CUCTEMON LIEHHOCTEMN.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMBbl JMCIUIINHBI:

MaKCUMaJIbHOUM y4eOHOM Harpy3ku obydatomierocst 156 gaca, B Tom umciie:
00s13aTeNIbHON ayAUTOPHON yueOHO# Harpy3ku oOydatomierocs 108 vacos;
CaMOCTOSITEIIbHON paboThI o0yuatomerocs: 36 4acos.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHHUILJINHBI

2.1. O0beM yueOHOI TMCUMIJIMHBI M BH/IBI Y4e0HOH padoThl

Buna yueOHoii padoThl

O0BeM 4yacoB

MaxkcuMmaJibHasi ydeOHasi Harpy3ka (Bcero) 156

Oobs13aTesibHAs ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 108

B TOM YHCJIE:
MPAKTHUYECKHE 3aHATHUS 28
KOHTPOJIbHbIE pabOTHI

CamocrosiTesibHast padoTa o0y4awuierocs (Bcero) 36
oomawnas paboma (TIOATOTOBKA K KOHTPOJBHBIM U J1aOOpaTOPHBIM

paboTaMm, (QHU3MUECKUM W TEPMHUHAIOTHYECKHM JWKTAHTAM, IIOATOTOBKA K

YCTHBIM OTBETaM U MMCbMEHHBIM OIPOCaM)

noo2omosKka peghepamos, 00KIa008, Co0OWeHUl, npe3eHmayuil
KOHCYTbmayutl 12

Umoeosas ammecmayus 6 ¢popme: nuddepeHInpOBaAHHBIN 3aUET




2.2. llpuMepHBbIA TeMATHYECKHUI IJIAH U COJIePKAHNE YUeOHO IUCIUIIINHBI

Ecmecmeoznanue

HaumenoBanue Conep:xaHue y4eGHOr0 MaTepuaJa, JJabopaTopHble H MPAKTHYECKHE PAOOThI, CAMOCTOATEIbHAS padoTa O6bem vacos YpoBenb ocBoeHuUs
pa3aeoB H TeM o0yyamuxcs, KypcoBasi padoT (IpoeKT)
1 3 4
OU3UKA 68
Copeprxanue yaeOHOTo MaTepHaia 2 2
Ousnka — QyHnaMeHTanbpHas Hayka O Hpupoje. EcTecTBeHHO-HAaydHBI METOJ| MO3HAHUS, €r0 BO3MOXHOCTH H
I'PaHUIBI IPEIMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B ITPOIIecce MO3HAHUS TPUPOAbL. MoennpoBaHne GpU3nIecKux
Bhelenne SBJICHUH U MpoLieccoB. EcTecTBEHHO-HayuHas KapTUHA MUpa U ee le)KHef/'IHII/Ie COCTaBJIAIOLINE. 2
EnMHCTBO 3aKOHOB MPHPOJBI M COCTaBa BemlecTBa BO BcereHHO#. OTKpbITHS B (U3MKE — OCHOBA Mporpecca B
TEXHHKE M TEXHOJIOTUH TPOMU3BOJICTBA.
CamocTosiTenbHas paboTa 00yJarouxcsi: MOJAroToBKa K KOHTPOJIBHOM U 1abopaTopHOi pabore,
TEPMHUHOJIOTHYECCKOMY AUKTAHTY, K YCTHBIM OTBETAM M MUCHMEHHBIM OITpOCaM
Pa3pea 1.
Mexannka 19
Tema 1.1. Conepanue yae6HOTO MaTepuaa 4 2
Kunemarnia Mexanudeckoe npuxende. Cucrema orcuera. Tpaekropust aswkenus. Ilyrte. Ilepemenienue. PaBHOMepHOE
npsiMosIMHeiHoe nBrkeHne. CkopocTb. OTHOCHTEIBHOCTh MEXaHUUECKOTO JABKEHHS. 3aKOH CII0KEHUsI CKOPOCTEH.
I'padukn  nBmwxenns. CpenHsas CKOPOCTh NP HEPaBHOMEPHOM  [BIDKEHHH. MTIHOBEHHas  CKOPOCTb.
PaBHOyCKOpeHHOE NpsiIMOJIMHEIHOE JBIKeHue. Y ckopenne. CBoboHOe najnenue ten. KpuBonnHeliHOe IBUKEHHE.
YrnoBas ckopocTs. PaBHOMEpHOE JBMXKEHHE 110 OKPYKHOCTHU. LIEeHTPOCTpEMHUTENBHOE YCKOPEHHUE.
CamocrosTenpHas paboTa 00yJaromuxcs:
CocrasyieHHrE TaOIMIBI BEIMYUH U UX €IUHAL] I3MEPEHHS 2
CocraByieHHe U pelieHne 3a1a4d Ha temy: «KuHematnkay
Tema 1.2. Copepxanue yueOHOTo MaTepuala 2 2
Munamuka Macca u cuna. Bzaumoseiicteue tein. 3akons! quHaMuky. Cuitbl B ipupoe. CriocoOsl H3MEPEHHUS CHIL.
WuepunanpHas cucteMa oTcyera. 3aKOH BCEMUPHOTO TsiroTeHus. HeBecoMocTs.
[TpakTryeckas pabora: «lccinenoBanue 3aBUCHMOCTH CHJIIBI TPEHHSI OT Beca TeJay 2
CamocTosTenbHas padoTa 00yJaromuxcs
IMoaroroBka coobmennit «CHITbI B IPAPOIE» 2
CocraBiieHHE H pellleHHe 33,14 Ha TeMy: «JlnHaMuka»
Tema 1.3. Copiepxanue yueGHOTO Marepuaia 2 2
3akonn Nmmnynbe Tena. 3aKkOH cCOXpaHEeHUs! MMITylbca. PeakTiBHOE NBrkeHue. Mexanndeckas padora. MomHocts. Pabora
co;‘;;:ﬁﬁ::’e' B CHJIBI TATOTEHUS, CHJIBI YIPYTOCTH U CHIIBI TpeHHUs. Mexanndeckas sHeprust. Kunernueckas saeprus. Kunernaeckas
sHeprust u pabora. [loTeHanbHas SHEPrUsl B TPaBUTALMOHHOM noste. [loTeHnnansHast 3Heprus ynpyro
Je(hOPMUPOBAHHOIO TeJd. 3aKOH COXPaHEeHHsI OIHOH MeXaHHYeCKOH SHEepruu.
KonTpossHas pabora 2
CamocrosTensHas padoTta obdygaromuxcs: CoctaBieHne Tecta o reme: «KnHemaTtnka U TMHAMUKa) 2
CocraBieHue Tecta 110 Teme: «KuHemaTnka 1 AUHAMUKAY 1

KOHCyIII)TaHI/ISI «Pemenue 3aa4 I10 3aKOHaM MCXaHUKN»




Pasznen 2.
OcHOBBI
MOJIEKYJISIPHOM
¢uzuku n
TePMOTHHAMHUKH.

14

Tema 2.1.
MouekynsapHas
¢usuka.

Coneprxanue yaeOHOTO MaTepuaa.

ATOoMECTHYECKAsl TEOPHsI CTPOEHHMS BellecTBa. HabroieHnst ¥ OBITHI, TTOITBEPKAAIOIINE aTOMHO -MOJICKYIISIPHOE
CTpO€HUE BelecTBa. Macchl 1 pa3Mepbl MOJIEKYIL. TEeIIOBOE ABMKEHUE YAaCTHUL] BEIIECTBA. BpOyHOBCKOE JBMKEHHUE.
WneanwHbiil ra3. TemnepaTypa kak Mepa cpeilHell KHHETUYECKON SHEPTrUU YacTULl. Y paBHEHUE COCTOSHUS
njeanbHoro rasa. Mzomnporneccs! 1 ux rpaguku. OObsSCHEHNE arperaTHbIX COCTOSIHUM BellecTBa U (ha30BBIX
MEPEeX0I0B MKy HIMU Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX TIpecTaBleHIA. CBA3b MEXIy JaBJICHUEM U CpEeTHEH
KHHETHUYECKON PHEpTuei Moiekyn ra3za. Pabora raza. Monens xuakoctu. [IoBepXHOCTHOE HATSKEHUE U
cmaunBanue. Kpucraumyeckue u amopgHsie BeniecTa. JKHIKue KpUCTaIIBL.

CamocTosiTenpHas paboTa 00yJaroHXCsI

Tema 2.2.
TepmoauHamMuKa

Cogneprxanue yaeOHOTO MaTepraa.

Baytpennsis saeprus. PaboTta i TemmooTnava Kak criocoObl H3MEHEHUS BHYTpeHHEH sHeprun. [1epBrrii u BTOpoit
3aKOHBI TepMOAMHAMUKH. [[puHIMIEI neficTBUs TermoBbix MammmH. KITI TernnoBeix aurareneid. TemmoBsie
MAIIIMHBI U UX MPUMCHEHHUE. DKOJIOTHYCCKUE MPOOJIEMBI, CBSI3aHHBIC C MPUMEHECHUEM TCTUIOBBIX MAIMH, U
poOIeMBI SJHEPTOCOCPEKCHHSI.

Konrpounsnas padorta

CamocrosTenpHas paboTa 00yJaromuXCs:

CocrasyieHHe 1 pelieHne 3a1a4d Ha Temy: «[lepBblil 3aKOH TepMOANHAMUKNY

CocrasiieHre KpoccBopa 1o TeMe: «OCHOBBI MOJIEKYJIIPHOI (PU3NKHU U TEPMOIMTHAMHKID
CocraBiieHHE U pelieHne 3a1a4 Ha TeMy: «OCHOBBI MOJICKYJIAPHOW (DM3UKH ¥ TEPMOJMHAMHUKH)
Koncynpranus «PenieHue 3a1a4 1o 3akOHaM MOJICKYIISIPHOW (DM3UKH M TEPMOANHAMUKI

Paspgea 3.
OcHOBBI
IIEKTPOAMHAMUKH.

20

Tema 3.1.
DJIeKTPOCTATHKA

Cosiepkanre yueOHOTO MaTepuara.

BzaumozeiicTBre 3apspKeHHBIX Tell. DIIEeKTPUUECKHH 3apsia. 3aKOH COXpaHEHHs AIIEKTPHUYECKOTO 3apsiaa. 3aKoH
Kynona. OnexrpocraTudeckoe 1ose, ero OCHOBHbIE XapaKTEPUCTUKU U CBSI3b Mex Ay HUMH. [IpoBOIHUKY U
M30JISITOPBI B 3IEKTPOCTATHIECKOM IT0JIE. DINEKTPHUUECKask EMKOCTh KOHAEHCATOpa. DHEPrHs AEKTPOCTaTHIECKOTO
HOJISL.

CamocrosTenpHas paboTa 00yJaIOIHXCS:
CocraBieHHe TecTa 1Mo TeMe: «IJIEKTPOCTATHKAY
CocTaBiieHHE U penieHue 3a1a4d Ha TeMy: «3akoH Kymonay

Tema 3.2.
TlocTOoSIHHBII TOK

Copeprxkanue yaeOHOTO MaTepraa.

[TocTosHHBI 2nekTpuueckuit Tok. Cuila ToKa, HanpshKEeHUE, SJIEKTPUUECKOe CONpoTuBiIeHue. 3akoH Oma aist
y4JacTKa IEMH | MOJTHOH 3JIEKTPHUECcKOo menr. PaboTa M MOIITHOCTH TIOCTOSTHHOTO TOKa. 3akoH J[oyns—IJleHta.
TemnoBoe AeHCTBUE MEKTPHUUESCKOTO TOKA. DIIEKTPUUESCKUNA TOK B PA3JIMUHBIX CPEIax.

[TpakTryeckas padora «COOpPKa 3IEKTPUIESCKON IS N3MEPEHNE CHIIBI TOKA U HANIPSHKEHHS Ha €€ Pa3IMIHbIX
yJacTKax»

CamocTosiTenbHas paboTa 00yJaromuXcs:
CocraBnieHre U perieHne 3a1ad Ha Temy: «3akoH Omay
Koncynpranus «Penienue 3aa4 1o 3ak0OHaM 3JIEKTPOIMTHAMHUKH)

Tema 3.3.

Cojepxanue yueOHOTO MaTepuaa.




MarsnuTHoe 1oJie.

MarauTHO€ I10JI€ 1 €0 OCHOBHBIE XapaKTEPUCTUKHU. JIeHicTBHE MarHUTHOTO TI0JI Ha POBOJHHK C TOKOM. 3aKOH
Awmmnepa. Onexrpoasurarens. Cuna JlopeHna. SIBneHne 3JeKTpOMarHUTHOW MHIYKLIUU. 3aKOH JIEKTPOMAarHUTHOM
naaykid. Ipasuno Jlenna. Camonsaykims. MHAyKTHUBHOCTH. DHEPTHsi MATHUTHOTO IOJISL.

CamocrosTenpHas padoTa 00yJarommuXCs:

CocraByieHHE KpoccBOp/a 1Mo TeMe: «MarHuTHOE IoJie ¥ 3JIeKTPOMAarHUTHAS WHTKITUS 2
CocTaBiieHHE U pelIeHHe 3a7ad Ha TeMy: « DJIeKTPOMArHUTHAsT HHIYKITHSI»
Paznen 4.
Kosnebanusi n BOJHBI 5
Tema 4.1. CopeprkaHue yueOHOTO MaTepHaa. 2
Mexann4eckue 1 CBoboubIe konebanus. [Tepron, yactora u aMIumTya konebanuid. 'apmMoHnyeckue koebanus. Maremarndeckuii
3JEKTPOMArHUTHBIE | ¥ MPYKUHHBIA MasTHUKHU. [IpeBparieHne SHeprun Py rapMOHUYECKHUX KoJeOaHnsIX. MeXaHn4ecKie BOIHBI U X
KO0J1€0aHUs M BOJHBI. | BUIBI. 3BYKOBBIC BOJHBI. YJIBTPa3BYKOBBIC BOJHBL YIIBTPa3BYK M €r0 UCIONB30BAHNE B MEAUIINHE M TEXHUKE.
CBo0o01HBIE ANIeKTpOMarHuTHbIe Kosiebanus. Kosebarenbublii koHTYp. @opmyna Tomcona. BeiHyx1eHHbIE
AIIEKTPOMATrHUTHEIE KoJeOaHus. ['apMOHNYeCKHe SJICKTPOMAaTHUTHBIE KOJIeOaH s, DICKTPUICCKUI pe30HAHC.
[Tepemennblii TOK. DnekrporeHeparop. Ilomydenne u nepenada 3nekTpodHepruu. [Ipodnembl 3HEPTOCOSPEIKEHUS.
DNeKTPOMAarHUTHOE NoJe. DIeKTPOMarHuTHbIE BOJIHBL. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJH. [IpuHINIBI paguocBsa3u
U TeneBuAeHNU. VIcTonp30BaHme AIeKTPOMArHUTHEIX BOJH PA3IMYHOTO HAalla30Ha B TEXHHUSCKUX CPEJICTBAX CBS3H,
MeIWIIMHE, IPY N3yYeHUH CBONHCTB BEIIECTBA.
[Mpaktudeckas pabota: «/3yueHne K0IeOaHNI MaTEMaTHIECKOTO MATHIUKAY 2
CamocrositenbHas pabora: CocraBiicHue U penieHue 3aaa4 Ha TeMy: «KojiebaHus v BOJHBI» 1
Tema 4.2. Cogneprxanue yaeOHOTO MaTepraa. 2
CgreroBble BOIHBL. | Pa3Butie npeacTaBieHuil 0 IpUpoie cBeTa. 3aKOHBI OTPaKEHHS M IpeJoMIIeHHs cBeTa. VIHTepdepeHIus cBeTa.
JInH3bI Judpaxius ceera. Judpakanonnas pemerka. [lomspuszanus csera. Jucnepcus cBeta. JInazer. opmyrna TOHKOH
JnH3bl. OnTHYECKUE TPUOOPHI.
[TpakTuueckas pabora: «M3ydenne naTephepeHIy U qudpakiuy cBETay 2
CamocrosiTenbHas paboTa 00yJaromuxcs -
Pazpgen S.
JJIeMeHThI 6
KBaHTOBOU pu3NKHN
Tema 5.1. CopeprkaHue yaeOHOTO MaTepHaa. 2
KBanrosbie PaBHoBecHOe TeruioBoe u3nydenue. Keanropas runotesa [lnanka. @otoanekrpuueckuii 3pdexr. Y paBHeHne
CBOMCTBa CBETa OitHmTelHa Juist BHemHero hotodddekra. @orton. laBnenue cera. Jlyaan3M CBOWCTB CBETA.
CamocTosiTenbHas padoTa 00yJaromuxcsi: -
Tema 5.2. Coneprxanue yaeOHOTO MaTepHaa. 2
®Du3nKa aToMa u Mopenu crpoenust atroma. Onsit Pesepdopaa. Iloctymnatsr bopa. O0bsicHeHNE TMHEHYATOTO CIIEKTPpa BOAOPOIa Ha
aTOMHOIO0 siApa OCHOBE KBaHTOBBIX MocTynaTtoB bopa. Ilornomenue u uciryckanue cBeta aromoM. KBanrtosas saeprus. [Ipunimun
JIeMCTBUS U HCHOJIb30BaHueE Jazepa. Onrudeckas CIEKTPOCKONMsI KaK METOJ] U3YUEHHsI COCTaBa BEILIECTBA.
CocTaB u cTpoeHre aTOMHOTO siipa. CBOICTBa SAEPHBIX CHII. DHEPTHUs CBS3H U Ae(heKT MacChl aTOMHOTO S/Ipa.
PagnoakTuBHOCTS. BUp! painoakTUBHBIX NMpeBpalieHuil. 3aKOH panoaKTUBHOTO pacnana. CBoicTBa
MOHU3UPYIOIIUX SJIEPHBIX U3TydeHUI. PainoakTHBHBIEC H3ITydeHHS M UX BO3/ICHCTBHIE Ha )KUBBIE OPraHU3MBI.
SnepHble peakiu. SaepHas sHepreTuka. DjeMeHTapHbIe YacTUIEl. DyHIaMEHTATbHBIC B3aUMOICHCTBUSI.
CamocrosTenpHas padoTta ooydaromuxcs: [loaroroBka kpoccBopaa: « Ou3nka atoMa # aTOMHOTO SIIPay» 1
Koncynpranms «Perienne 3a1a4 1mo 3aKk0HaM KBaHTOBOM (DHU3HUKH 1
Pa3znen 6. Cojeprxkanue y1eOHOTO MaTepuaa. 2




Bcenennas u ee Crpoenne u pazsutue Beenennoit. Kocmomnorus. 3se3nsr. TepmosinepHslii cuaTe3. Moens pacmupsronencs
IBOJIIOLMS Bcenennoii. [Tpoucxoxnenue CosHeuHO# cucteMsl. [IpoTocosHIe 1 IpoToIUIaHeTHbIC 00maka. OOpa3oBaHue
ia”et. [Ipobiema cymecTBoBaHMs BHE3EMHBIX IMBHIM3anuii. CoBpeMeHHas (pu3nuecKas KapTHHA MUpA.

CamocrosiTenpHas paboTa 00ydaromuxcs

Xumus 44

HaumenoBanue
pa3aesoB U TeM

Conep:kaHue y4eGHOro MaTepualia, 1adopaTopHble H MPAKTHYECKHE PAfOThI, CAMOCTONITEIbHAS
pabora odyuaromuxcsi, KypcoBasi padora (npoexr)

O6neMm

yacoB

YpoBenb ocBoeHust

Paznen 7. O6masi 1 HeopraHuieckasi XUMHsI

Tema 7.1.
BBenenne

Copep:xanue yueOHOr0 MaTepuaa.
XuMHuUecKasi KapTMHA MUPa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOHN KapTHUHBI MUDA.
PoJtb XMMUM B )KN3HH COBPEMEHHOTO O0IIECTBA.
[TpuMeHeHHe TOCTIKEHUI COBPEMEHHOM XUMUHU B T'YMaHUTapHOU cepe NesiTeIbHOCTH
o01ecTBa.

Tema 7.1.
OcHoBHBIE TIOHATHS U
3aKOHbI XUMHH

ConepixaHue yueOHOI0 MaTepHaJa.
[Mpeamer xumun. BeniectBo. AToM. Mosnekyna. XuMHYECKHUiT 2JIEMEHT U (OPMBI €T0
cymectBoBanus. [IpocTsie u cioxHbIe BemecTBa. OCHOBHBIE 3aKOHBI XMMUHU. Macca aTOMOB 1 MOJICKYII.
OTHOCUTeNbHBIE aTOMHAs U MOJIeKysipHast Macchl. KonmmuecTso BemecTsa. IlocTossHHas
ABoragpo. MomsipHas Macca. 3akoH ABoraapo. MoIspHbIii 00beM ra3oB.

CamocrosiTe1bHasi padoTa 00y4aroIuXxCcs:

IMono6pare mpumepsl mo Teme «OTpakeHHE XMUMHUYECKHX CIOXKETOB B IIPOM3BEACHUSIX XYH0)KECTBEHHOMN
JUTEPaTYpPhl U HCKYCCTBA.)»

BpinosHUTh 3a/1aHue B TETPaJM JJIsl CAMOCTOSTENILHOM PaboThI.

Tema 7.2.
Ilepuoanueckuii 3aKoH U
Ilepuoanueckas
CHCTEMA XUMHYECKUX
3semenToB /1. U.
MenpeneeBa

Copep:xaHue yueOHOTr0 MaTepHaJa.
Otxpsitie [lepronuaeckoro 3akona. [leproandeckas cucTeMa XMMHYECKUX 3JIEMCHTOB
J. . Menneneena.
3urauenne [lepmomaeckoro 3akoHa u Ilepruoaumaeckoi CHCTEMBI XUMHYECKIX 3JIEMEHTOB
J. . MenpeneeBa as pa3BUTUSA HAyKU U IOHUMAaHUS XUMHYECKOH KapTUHBI MUpA.
JI..MenneneeB 06 00pa3oBaHNN U TOCYAAPCTBEHHOM MOJIUTHKE.

CamocTosiTeJibHAs1 padoTa 00y4arOIIUXCH:
OxapakTepu30BaTh XUMHUYCCKUH JIEMEHT I10 MOJIOKCHHIO B ICPUOTUICCKON CUCTEME

Kouncyabranuu:
XapaKTepUCTHKA 2IEMEHTa 0 MOJIOKEHUIO B NEPHOJHNUECKON CHCTEME.
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Tema 7.3.
CTtpoeHue BelecTBa

Copep:xaHue yueOHOT0 MaTepHaJa.
KoBaneHTHas cBsA3b: HemousisipHas M nossipHas. MoHHas cBsi3b. KaTHOHBI M aHMOHBL.
Mertannuueckas cBsi3b. BonopoHas cBsi3b.

CamocTosiTeJibHasi padoTa 00yJYarOIIUXCH:
OxapaKTepHu30BaTh CTPOCHHUE MPEIOKECHHOTO BEIECTBA.

IIpakTH4yeckHne 3aHATHSA: 2
Bopa B pupoae, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DU3MUECKUE N XUMHUECKHE CBOIcTBa BoAbl. OmpecHeHue
BOIBI. ArperaTHbIC COCTOSHHUS BOJBI M €€ MEPeXOAbl W3 OJTHOTO
Tema 7.4. arperaTHOrO COCTOSTHUS B IPYToe€.
Bopa. PacTBopsl
Koncyabranuu:
Pewrenue 3a1a4 Ha BeIpa)KeHHE KOHIIEHTPAIIMK PACTBOPOB
Copep:xaHue yueOHOTr0 MaTepHaJa. 2
[TonsiTHe 0 XUMUYECKOM peakiuu. TUITBI XUMUYECKHX PEaKIIUMA.
Tema 7.5. CKOpOCTh peakuu ¥ GaKTOPhl, OT KOTOPHIX OHA 3aBHCHUT.
XuMHYecKHe peakuu CamocTosiTe1bHasi padoTa 00y4yarommxcsi:
BbinosHUTE yripaKHEHHS 1O ONIPEAEICHHIO THIIA PEAKIMH ¥ PacCTaHOBKE KO (UIIEHTOB.
IpakTHYecKoe 3aHATHE 2
Knaccudukanms HeopraHMYecKMX COCIMHEHHMH M MX CBOHCTBA. OKCHIBI, KHCIOTHI,
OCHOBAHHS, COJIU.
Tema 7.6. [MonsTre o ruaposm3se coneid. Cpena BOAHBIX PACTBOPOB COJICH: KuCIast, HeWTpaJibHas,
Kuaccudukauus menoyHast. Bonoponuslii nokasatens pH pacTtBopa.
HEOPraHM4eCcKUuXx Omnpenenenune pH pacTBopa comeil.
COeIMHEHUH U UX
cBOliCTBa Kouncyabranuu:
Pemenne 3ama4 W HamucaHWE YpaBHEHHH, MOATBEP)KTAIOIINX XWMHUYECKHE CBONHCTBA OCHOBHBIX KIIACCOB
HEOPraHNYECKUX COCIMHCHUH.
Conep:xanue yueOHOro MarepuaJia 2
Mertamner. Obmurie Gu3ndeckre N XUMHYECKHE CBOWCTBA METAIIJIOB.
Hemeramnel. O0masi XapakTepHCTHKa TJIaBHBIX MOJTPYIIT HEMETAIUIOB Ha IpHMeEpe
TaJIOTEHOB.
Tema 7.7. IIpakTuyeckasi padora.

MeTa/LIbl M1 HEMETAJLJIBI

BBaHMOHeﬁCTBHe MCTaAJUIOB C paCTBOpAMU KHUCJIOT U CoJICH.

CamocrosiTe1bHas padoTa 00y4alOIHXCH:
[ToaroroBuTh coOOMIEHHEe WM Ipe3eHTaluio (mo BeIOOpY) «BakHeimime coeaMHEHHsS  METaUIOB |
HEMETAJVIOB B TPHUPOJE U XO3SMCTBEHHOH NESITEIbHOCTH YEIOBEKA.)

Paznen 8. Opranuyeckasi xuMust
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Tema 8.1.
OcHOBHBIE TOHATHSA

OPraHU4ecKoil XUMUM U

TeoOpusl CTPOECHUSA

Coaepxxanue yueOHOT0 MaTepuaja.
MHoroo6pa3ue opranuueckux coeauHenuil. [lonstiue nomepun.

Koncyabranun:

Hanwmcanue cTpyKTYpHBIX (OPMYIT H30MEPOB

OpraHuYecKux
coeHeHMIt
Copep:xanue yyeOHOro Mmatepuana. [IpenensHsle U HellpeaeabHbIE YIIIEBOAOPOABL. Peakius monumepusaun.
[TpuposHBIE HCTOYHUKH YTIIEBOIOPOIOB.
Tema 8.2.
YriieBogopoanl. CamocTosiTebHas paGoTa.
Pemrenue 3aau Ha BHIBOJ] MOJIEKYJISIPHON (OPMYIIBI.
Coobmienne «YTiIeBo10poabl Kak OCHOBA MEXIYHAPOIHOTO.
COTPYJHUYECTBA U BaXXHEHIINI UCTOYHUK (hopMupoBanus Oropxera POy,
IIpakTHyeckue 3aHATHA
IIpencraBuTenu KUCIOPOACOAEPIKAIIMX OPraHUYECKUX COEIUHEHNUN: METUIOBBIA U STHIJIOBBIN CIIUPTHL,
[JIMIEPUH, YKCYCHAs
Tema 8.3. kuciota. JKuphl Kak CI0KHBIE dQUPHI.
Kucnopoaconep:xkamme | Iirokosza. Kpaxwman. Llemntonosa.
opraHmyeckue

coeMHEeHHUS. YTJIEeBOAbI

CamocTosTeIbHas paGoTa 00y4aloOLIUXCs:
Coo0uienne «AKOTOIM3M U €r0 OTPayKeHUE B IIPOU3BEICHUSX XYJ0KECTBEHHON JINTEPATYpPhl U
N300pa3UTEIEHOTO UCKYCCTBAY.

Copaepxanue y4eOHOr0 MaTepuaa.
A3zoTcoep)Kale OpraHuvecKue COCIUHEHHUS. AMWHBI, aMHUHOKHCIOTHI, Oenku. CTpoeHHWe W OMOJorHYecKas
(GyHKIUS OENKOB.

Tema 8.4.

[Tnacrmaccel n BosokHa. [ToHsTHE O MIacTMaccaX M XMMHYECKMX BOJIOKHax. HarypasbHble, CHHTETHUECKHE
A3oTcoaep:kaiue
1 ICKYCCTBEHHBIC BOJIOKHA.
OpraHnyeckKue
coeTUHEHMUSI.
CamMmocTtosiTeIbHAsI padoTa.
IMoaumepsl.

Coobmenune, Oykier, mpe3eHTanms (mo BBIOOpY cryaeHTa) «lIprMeHeHHWe MOIMMEPOB B MPUKIATHOM U
KJIaCCHYECKOM M300pa3uTEIbHOM UCKYCCTBEY.
Copnep:kanue y4e0HOT0 MaTepuaJa.

Tema 8.5. XuMHsI M OpPraHu3M 4YejgoBeKa. XHMHUYECKHE OJJIEMEHTHl B OpraHu3Me desioBeka. OpraHudyeckue Wu

XuMHS U JKU3Hb

Heoprannyeckue BemecTsa. OCHOBHbBIE )KU3HEHHO HEOOXOAUMBIE COCIMHEHHS:
OeNKH, YrieBOMbl, KHPbI, BATAMUHBL. YTJCBOIbl — TJIABHBIA HMCTOYHHK SHEPTHU OpraHu3ma. Pojb KHUpOB B
opraHu3Me. X0JIECTEepHH U €ro POJib B 310POBbE YETIOBEKA.
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MuHepanbHBIC BEIECTBa B MPOAYKTax MATAaHU, THIIeBbIe 100aBku. COaTaHCHPOBAaHHOE MTUTAHUE.
Xumus B ObITy. Boga. KadectBo Bompl. Moromue u yuctsmue cpeacrsa. IlpaBuina
Ge30macHO paboTHI CO CPEICTBAMH OBITOBOI XMMUU.

CamocTosTeIbHas paboTa 00y4aI0IIHXCH: 2
CocraByiHHHE OyKieTa, Npe3eHTanny, WHPOPMAIMOHHOTO JucTa (TI0 BBIOOpPY CcTyzneHTa) «Pojb XMMHUYECKHX
3JIEMEHTOB B JKU3HU pacTeHuil. Y 1oopeHus. XuMHUECKHe CPeCcTBa
3allUThl PACTCHUID.
Pasnen 9. buoJiorusi - COBOKYNNHOCTb HAYK 0 KUBOM MpuUpoje.
Tema 9.1 Copep:xanue y4e6HOro MaTrepuaJa.
R — o JKuBasi mpupona kak 0ObEKT M3ydeHHUs OMOJOTHH. MEeTOAbl UCCIICIOBAaHMS JKUBOW IPHUPOJLI B OWOJIOTHH.
Omnpenenenne >KU3HA. Y POBHU OpraHU3alMH XKHUBOW MaTepuH. 2
COBOKYITHOCTb HayK 0
sKMBOM npupozje. :
: q
MeTo/bi HAy4HOO CamocrosiTeJbHAsA padoTa 00y4alOIUXCs Va
CocTaBUTB BOIPOCH K JICKIHH.
MO3HAHMS B OHOJIOTHH
Pazgen 10. Kierka
ConepixaHue yueOHOT0 MaTepHaJa. 2
Hcropust m3yueHus: kineTkdu. OCHOBHBIE TIOJNIOKEHUS KJIETOYHOW Teopuu. KieTka — CTPYKTYpHO-
Tema 10.1. Crpoenue n (byHKIMOHANBHAS (JIEMEHTapHas) eauHuna *ku3Hu CTtpoeHne KiIeTKH. [IpoKapHoTel M 3yKapHOTHl — HU3IINE H
$ynKumn KIeTKH BBICIIKE KJIETOUHBIE OPTaHU3MBI.
CamocTosiTe1bHasi paboTa 00y4aoIIUXCs. 1
Crenartbh cpaBHUTENBHYIO XapaKTEPUCTHKY ITPOKApHUOTOB M SYKapHOTOB.
IIpakTuyeckas padora 2
Tema 10.2. Ocobennocru OCOGEHHOCTH CTPOCHHMS PACTHTEIHHOM ¥ KHBOTHOH KIETOK.
CTPOEHHUSI PACTHTEIbHOI
U 'KUBOTHOM KJIETOK CamocrosiTejibHasi padoTa 00y4arouuxcs. You
3anonanTh TabmNIy «CpaBHATENbHAS XapaKTEPUCTHKA PACTUTEIHHON M )KMBOTHOH KIICTOKY.
ConepixaHue yueOHOI0 MaTepHaJa. 2
JKM3HEHHBI LUKI M €ro 3aBHCUMOCTh OT KJIETOYHBIX (OpPM KM3HU. JleleHWe KIETKH — OCHOBA POCTa,
. A3BUTHS M PA3MHOXKCEHHSI OPTaHU3MOB.
Tema 10.3. JKuzHeHHBbIH P P P
CamocTosiTe1bHAsi padoTa 00y4arouXcs. 1

IUKJ KJICTKH

[Ipopabortats cxemy muTo3a. PabGoTa ¢ Tabnumeit. [loBTOpeHne ¢u3monorun Muto3a u Meiosa. CooduieHne
«McTopus u3ydeHus KIETOYHOTO CTPOEHUS.

Paznea 11. Opranusm
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Copep:xaHue yueOHOT0 MaTepHaJa.
Opranusm — exuHoe nenoe Muoroo6pasue opranu3mMoB. CiocOOHOCTb K CaMOBOCIPOU3BEICHUIO — OfHA U3
OCHOBHBIX CIOCOOHOCTEH KHUBBIX OpraHu3MoB. becronoe pazmuoxkenue. [1oaoBoit mporece u momosoe

Tema 11.1.
pasmHOxeHue. OII0I0TBOPCHUE, €r0 ONOJIOTMYECKOE 3HAUCHUE.
PasmHo:xeHue
OpraHu3MoB
CamocrosiTeJbHAsA padoTa 00y4aI0IUXCH. 1
BbIy4nTh OCHOBHEIC TTOHSATHS.
ConepixaHue y4eOHOT0 MaTepHaJa. 2
Tema 11.2. ITonstue 06 MHAMBUIYaTbHOM (OHTOTEHE3), SMOPHOHAIBHOM (3MOPHOTEHE3) U TOCTIMOPUOHAIEHOM
WHauBHAYaTbHOE pa3Butnn. MHANBUAYaTIH-HOE Pa3BUTHE YEIIOBEKA U €TO BO3MOXKHBIC HAPYILICHHS.
pa3BuTHE OPpraHmu3Ma
CamocTosiTeIbHAsi paboTa 00y4aIOLIUXCS. R
ITonroToBUTE CXeMy SMOPHOHAIBHOTO Pa3BUTHSA
Conep:xanue yueOHOro MaTepuaJa. 2
Tema 11. 3. OOmiee mpeacTaBICHUE O HACIEIACTBEHHOCTH W W3MEHYMBOCTH. | eHeTHYeckass TepMUHOJIOTHS M CHMBOJIHKA.
3aKoHOMEpHOCTH 3aKOHOMEPHOCTH HACJIEIOBAHHUS.
HACJIEJICTBEHHOCTH |
H3MEHYHBOCTH CamocrosiTeJibHasi padoTa 00y4arouuXxcs. 1
[IpuBectn mpruMepsl TEHOTUIHYECKOW M MOTU(UKAIIIOHHONH H3MEHUMBOCTH.
IIpakTnyeckoe 3ansiTue. 2
[Ipenmer, 3anaum u MeTob! cenekuuu. ['eHeTnyeckue 3akoHoMepHocTH cenekunu. Yuenue H. U. BaBuosa o
Tema 11.4. [EHTpaX MHOTOOOpa3us 1 MPOUCXOKICHUS KyIbTYPHBIX pacTeHUH. BHOTEXHOIOTHSA, €€ JOCTIKCHHUS,
OCHOBBI ceJIeKIHM. NIEPCIEKTHBBI Pa3BUTHSL.
CamocrosiTe1bHasi padoTa 00y4aIOIIUXCH. Y24
[lepeuncanTh MEHTPH IPOUCXOKICHHUS KYIbTYpHBIX pacTerni ( mo H. 1. BaBumony)
Paznen 12. Bun
Tema 12.1. PazButue Copep:xaHue yueOHOro MaTepuaJa. 4 2.
JKH3HHU Ha 3eMute. DBOJIIOIMOHHAS TEOpHs U e€ poiib B QOPMUPOBAHHU COBPEMEHHON €CTECTBCHHOHAYYHOW KapTUHBI MUPA.
Tema 12.2
Makpo3BoJIIONHS U CamocTosiTe1bHAsi paboTa 00y4aloIIUXCs. 1
MAaKpPO3BOJIIOUHUSI. [ToATrOTOBUTHCS K TEPMHUHOJIOTHUCCKOMY JUKTAHTY.
IIpakTHyeckoe 3aHsATHE. 2 2
DBOJIIOIMOHHAS TEOPUSI U €€ POJIb B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO — HAyYHOW KapTHHBI MUpa. Bun,
Tema 12.3. Bug u ero €ro KpHUTCpUH.
KpUTEepuH
CamocrosiTeJbHAsA padoTa 00y4aIOIHXCH. 1

[IpuBecTn mpuMepsI K KaKAOMY KPUTEPHIO BUAA.
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Tema 12.4. Honyasuus
KaK CTPYKTYpPHas
eIMHULIA BUAA 1

Copep:xaHue yueOHOT0 MaTepHaJa.
[Momynsust Kak CTPYKTYpHas €AMHHIIA BHJIA U 3BOJIIOLINH.

IBOTIONHH CamocTosiTeIbHAsi paboTa 00y4aIOIIUXCS. You
Hoxnan «[Tomysius KaKk eTUHUIA OMOJIOTHYCCKON SBOITIOLUNY.
Pa3pgen 13. IxkocucreMbl
Tema 13.1. Dkoustorus — | Coaep:kaHue y4eOHOro MaTepuaJja. 2
HayKa 0 Okosoruueckue (HakTopbl, IKOCHCTEMA, €€ OCHOBHBIE COCTaBIsIIoLIME. [IHIeBbIie CBsA3U B SKOcUcTeMe. BiusiHne
B3aMMOOTHOIIEHUSX JIEITEIIFHOCTH YeJIOBEKA Ha OKPYKAIOLIYIO Cpey.
OPraHM3MOB MEXKIY
co00ii 1 oxpyxkaroIei CamocrosTenbHas padoTa 00yJaromuxcs. Y24
cpenoii Hoxnanel Ha Temy «Bo3aelicTBre UeloBeKa Ha IPUPOLy Ha pa3IMYHbIX dTanax pa3BUTHUS YEJIOBEUYECKOIO
oOrecTBay.
IIpakTuyeckoe 3aganue. 2
Tema 13.2. OCHOBHBIC HampaBJeHHs BO3JCHCTBHS 4enoBeka Ha Ouocdepy. TpaHchopmanms ecTECTBEHHBIX
CpaBHHUTEILHOE IKOJIOTHIECKUX crcTeM. OCOOEHHOCTH arposKOCHCTEM (arpoIieHO30B).
ONnHMCcaHHe OHOM U3
eCTeCTBEHHBIX CamocrosiTe1bHasi padoTa 00y4alOIIUXCS. 1
npupoaHbIX cucrem (ec, | Pedepar «Oxpyxaromas cpeia ¥ €€ KOMIOHEHTHL: Pa3IHYHbIE B3MUIA/bI HA OJJHY IPOOIEMY».
BOJI0€M, JIYT).
2

Tema 13.3. Buocdepa —
rjooajJbHas
IKOCHCTEMA.

Coaep:xanue yueOHOro MaTepuaJa.
Bruocdepa — rnobanpHast skocuctema. Yuenne B. U. BepHajickoro o 6uocdepe.

CamocTosiTe1bHAsi paboTa 00y4aIOIIUXCS.

Bcero: 162 4.
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3. YCJIIOBUSA PEAJIM3AIIMU TPOT'PAMMBI IMCHUITJIMHBI

3.1. Tpeﬁonamm K MUHUMAJIbHOMY MaT€pUAJTBbHO-TEXHUYECCKOMY o0ecrneyeHuIo

Peanmaunﬂ nporpaMmbl  JUCIHHUIIJIMHBI Tpe6yeT HaIm4yus yqe6Hor0 CCTCCTBCHHO-HAYUHbIX

JUCLIUILINH.

OGopynoBanue y4eOHOro KaOMHeTa OMOJOrMM: TaOJHUIBI, MAaKEThl, MYJSDKH, BIAKHBIC
npenaparbl, MOPTPETHl YUYEHBIX, repOapuii, MeYaTHbI pa3gaTOuHBId MaTepual, y4eOHHKH,

MHKPOJIA00paTOPHSI.

OGopynoBanne yueOHOro kKabuHeTa (PU3NKM:
Y4deOHo-TpaKkTHUECKOE U y4eOHO-1abopaTopHOEe 000py/10BaHNUE:!
[Tpubop myis teMoHcTpaIuu OPOYHOBCKOTO IBHYKCHHUS

Habop BemecTs a1 ncciae10BaHUS TUIABJIEHUS U OTBEPIEBaHUs
KommiekT o6opynoBanus no snekrpoaunHamuke (KJ19)
KOMITIEKT MOI0COBBIX, TYyTOOOPa3HBIX M KOJIBIIEBBIX MATHUTOB
Komruiekt nmpubopoB 7151 IeMOHCTPAIIUU CBOMCTB 3JIEKTPOMATrHUTHBIX BOJTH
MammHa snekTpudeckas ooparumas

Ha6op no nepenaue 31eKTpudecKoil SHEPrun

[pubop 11 IEeMOHCTpAIK B3aUMOJICHCTBUS TApAJIEIbHBIX TOKOB
[Tpubop 11 neMoOHCTpaIK BpallleHHs] pAMKH C TOKOM B MAarHUTHOM I10JIe
[pubop 11 N3ydeHus! CBOMCTB JIEKTPOHHBIX IMTyYKOB

Habop «DnekrpruyecTBoy

KommiekT «9Heprusi, padoTta, MOIIHOCTH

Kommiekt «Bo300HOBIsIEMbIE HCTOUHUKH YHEPTUI

KoMIuiekT no anekrpoarHaMuke « OKCIIEpUMEHTAIIBHBIE 3a/1a4M»
KommnexT npubopos 11t porodddexra

Kurou

barapes konnencaropo bK

Ammnepmertpst 3-86

Amnmnapar TenerpadHblii JeMOHCTPAIIMOHHBII

barapes conneunas

BonbeT™meTpst 3-87

lNaneBanomeTp nemoHcTpanuonHsii M 1032

JIoapl Ha KOJIOAKE

JpoccenpHas KaTymka

3BOHOK 3JIEKTPUUYECKHI IEMOHCTPALlMOHHBIN

Nuaukatop MarHUTHOTO OIS

Konnencarop nepeMeHHOU EMKOCTH

Karymika 1151 ieMOHCTpaluyu MarHUuTHOTO MOJIS

Ha6op no snektponusy

Ha6op kepamudeckuii MarHuToB

Munmnamnepmerp MA-2,5

MarHuTHbIE CTPEIIKU

[Tepexmntouaresib OHOIOIOCHBIN

[Tepexmtouarenb IBYXIOIOCHBIN

[Tpubop s nemoncTparuu npasuia Jlenia

[Tpubop miis nemMoHcTpauu BUXpeBsix TokoB  M-4710
[Tpubop 1 IEMOHCTPAIIUU 3aBUCUMOCTH COTPOTUBIICHUS OT TEMIIEPATYPHI
Pamka ¢ Tokom

Certka 110 3J1€KTPOCTAaTUKE

CynTaH 371eKTpOCTaTUYECKHI

TpyOka ¢ 1ByMs 3JIeKTpOAaMHU
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Tpaucdopmaropsl

DIIEKTpOMETP

DJIEeKTpOMAarHuT pa30opHbII

DJIEKTPOAbl METHBIC

Maimna nocTostHHOro Toka M9
Mammna MaraurosnekTpuieckas MOM-1
MarmuHa snexkrpodopHas Masas

3epkaio

KommiekT 1abopaTopHbIif IO ONTHKE
JIMH3EI Ha TOJICTaBKE

[Ipu3ma TpaneuueBuaHas

Crexno MatoBoe

CeetopunbTpsl

CnekTpoMeTpbl

Habop nun3 u 3epkan

Ha6op mo reoMeTpudeckoit onTuke
OOBexTHB ¢ 00paTHOM JTMH30M

[Tpubop 11 u3ydeHus 3aKOHOB POTOMETPUU

[pubop mis onpeneneHus ATMHBI cBeTOBOH BoiHB [ICBM

[Tpubop misa cnoxxenus 1BetoB criektpa [TCIL]
[Ipu3ma npsiMoro 3peHust

[Tpusma nucnepcuoHHas

TpyOxu cnekTpanbHble (Ha0Op)

Monens Hacoca BCachIBarOIIETO

Monenb TpyOOK OJJMHAKOBOTO CEUEHUS
Mopnenb 4eThIpEXTAKTHOTO ABUTATENS

Habop xanwspos

HaGop ten nns kanmopumeTpudeckux pabot
Ha6op cBUHIIOBBIX IIUIMHAPOB

OrsuBo BO3QyIIHOE

[pubop mis nemoHcTparmu aedopmaruii
[Tpubop 11 IEeMOHCTpAIH Ta30BBIX 3aKOHOB
[Ipubop 11 neMoHcTpauy OPOYHOBCKOTO JBUKECHHUS
[Tpubop 1 IEeMOHCTpAIUH TETIIOEMKOCTH TEI
[IpuGop 11 IeMOHCTpAUK PaCIIUPEHUS TET
Cocynp! coobmaronecs

TpyOxa BonsiHas

Junamometps! SH 10H

Huuaamometp JAIIK

Jnnamometp neMoHcTpaunonssiid JITH
MasTtHuk B yacax

MarmmHa neHTpoOeKHasT YepBsIUHAS

Monpens BecoB

Habop npyXWHHBIX AUHAMOMETPOB

Ha6op ten u3 20 6pyckoB

Ha6op u3 3-x mapukos

Ha6op mo craTtuke

Ha6op mo cratuke ¢ MarHuTHBIM aepxarenem HCT-2

O6opynoBanne yueOHOro KaOMHeTa XUMMHU

CTOJIBI U CTYJIbA I10 KOJIUYCCTBY o6yqa101u1/1xcx.
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O0OopynoBanue padounmx MecT KaOWHeTa XHMHH: XHMHYECKas TIOCyIa; XHUMHYECCKHUE
pEaKTUBBI; MKapbl C BBHITSHKHONW BEHTWISIMEH, MOUKU JUISl TIOCYIbI, CYIIKA s MPOOUPOK U
KOJIO, amnTedka TEepBOM IMOMOIIM, TaOIHIBI, y4eOHBbIC MOCOOMS, pa3NaTOYHBIA MaTepuan sl
MIPOBEICHUS JIAOOPATOPHBIX U MPAKTUYECKUX PadoT.

HNudopmaninoHHO-KOMYHHKAIIMOHHbIE CPeICTBA
Otkpeitas ¢pusnka 2.6 yacts |

OtkpeiTas ¢pusuka 2.6 yacTth 2

OtkpsliTas actpoHOMus 2.6

Ypoku OTKpBITOro KoJuieaka. ACTPOHOMMUS.
Bupryaneasiit mnanerapuit REDSHIFT 6
ABTOpCKHE 3JIEKTPOHHBIE PECYPCHI
Buonornueckue uccnenoBaHus.

DKOJIOTHS M )KH3Hb. | U 2 4acTk.

buonorus 9.

TexHuuyeckue cpeacTsa 00y4eHus :
KOMITBIOTED

IPOEKTOP

JKpaH

3.2. UndopmanuonHoe odecrniedenne 00yueHus

Ilepeyenb pexoMeHayeMbIX Yy4eOHBIX H3AaHMil, MHTepHeT-pecypcoB, I0NOJHUTEIbHOM
JUTEpPaTyphl

OcHOBHbIE HCTOYHHKH.

1. Camoiinenko ILW.  EcrectBo3nanme. @dusmka: yd4eOHMK JJI1  CTYIASHTOB
npodecCHOHABHBIX ~ 00pa3oBaTeNbHBIX  OpPraHM3allMi, OCBauWBalIIUX  mpodeccuu U
crrenansaoctu CIIO. - M., 2016.

2. Camoiinenko ILU. EcrectBo3nanue. ®usuka. COOpHUK 3amad: y4yeO. mocobwe s
CTYJCHTOB TPO(eCCHOHAIBHBIX 00pa30BaTENIbHBIX OpPTraHHM3AIfi, OCBAaWBAIOIUX Mpodeccuu U
crenuansHoctu CIIO. - M., 2016.

3. Msxummes I'. 1. ®U3UKA: Yueb. nns 10 xn. / I'. . Maxumes, b. b. byxosues, H. H.
Cotckuit.- Uzn. nopab.- 336 c.: un. (B mep.). — M., 2016.

4, Msxkummes I'. 1. ®U3UKA: YVueb6. nnsa 11 k. / T'. S. Msakumes, b. b. Byxosues.- U3x.
nopa0.- 336 c.: ui. (B mep.). — M., 2016.

5. Caskuna E.B., Jlorunosa I'.I1. XumMust 17151 IKOJI ¥ KJIIACCOB TYMAaHUTAPHOTO TMPOGUIIS,
10-11 k. — M., 2016.

6. AneKcaumHa N.YO., I'anaktnonos K.B., JIsnues A.B., Coxonosa M.M., BaaromkuHa
JL.M. EcrectBo3nanue , 10 k1. — M., 2018.

7. Xapuenko JI.H. ECTeCTBo3HaHHe, 10-11 x1. — M., 2017.

8. KoncrantuaoB B.M., PezanoB A.I'., ®aneeBa E.O. O6mas Ouonorus (2-¢ u3gaHue) —
M., 2016.

9. Kamenckuit A.A., Kpukcynos E.A., ITaceunuk B.B. buonorus 10-11 k1. — M., 2018.

10. INa6puensu O.C. Xumus 9-10, 11 k. — M., 2015.

11. I'a6puemnsu O. C., OctpoymoB U. I'. EcrecTtBo3nanue. Xumusi. — M., 2019.

12. INabpuensa O. C., Octpoymo U. I'. Xumusa mna mpodeccuii ¥ cHeruaIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO — HAYYHOTO NpoQuieii: yueOHUK Ui CTYyJ. YUPESKICHUN Cpei.
npod. o6pazoBanus. — M., 2019.
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13. Epoxun 0. M., Kosamea WM. b. Xumwusa nans mnpodeccuit u crenuanbHOCTEH
TEXHUYECKOTO U E€CTECTBEHHO-HAYYHOrO MpoduiIel: y4eOHUK [UIsl CTYA. YUPeXKACHHH cpes.
mpod. obpazoBanusi. —M., 2019.

14, Epoxun 0. M. Xumusi: 3amaun v ynpaxHeHHS: y4ueO. mocodue sl CTyA. YIpexaeHUH
cpen. npod. obpazoBanus. — M., 2019.
15. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUN TO XHMHH: y4eO. mocoOue s CTYII.

Yupexnenuii cpen. npod. odpazopanus. — M., 2019.

HNuTtepHeT-pecypchl

www. pvg. mk. ru (omumnuana «ITokopu BopoObeBBI TOpBI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT AJIS MKOJLHUKOB «XUMHUS).
www. alhimikov. net (OGpa3oBaTeNbHBINA CAUT AJIS MKOJILHUKOB).

www. chem. msu. su (37ekTpoHHas OMOTUOTEKA IO XUMHUH).

www. enauki. ru (MHTepHeT-u3aHue s yuutenend «EcTecTBeHHbIE HAYK»).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (okypHain «XuUMUS B IIKOJIE).

www. hij. ru (kypHan «XUMHUS U )KU3HBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KYpHAT «XUMHKH U XHMUS).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI
KoHTposib 1 olleHKa pe3ylIbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIISECTCS MIPENOo/IaBaTesieM B
MpoLecce MPOBEACHUS MPAKTHUECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHHUS, & TAKKE
BBITIOJIHEHHS 00 YJaIOIIIMMUCS MHIUBUTYIBHBIX 3aJJaHUN, TPOSKTOB, UCCIICIOBAaHUH.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHHS, YCBOCHHbIE 3HAHHUS)

@opMBbI U METOIbI KOHTPOJISI U OLIEHKH
pe3yabTaToB 00y4eHusl

CMBIC]I TOHSATHH: €CTECTBEHHO-HAy4YHbI METOA YCTHEIC W TMCEMCHHBIC  OTBCTBI,
MTO3HAHMUSA, AIIEKTPOMArHUTHOE noxe, | TOATOTOBKA pedepaton M 0KIaNOB,
IIEKTPOMATHUTHBIC BONHBI, KBAHT, SBOIIOLMs | oo (POBAHHC,

Bcenennoii, Oonbmoit  B3peB, ConHeuyHas

cUCTeMa, TalaKTUKa, MEepUOJUYECKUN 3aKOH,

XUMHAYECKast  CBsI3b, XWUMHYECKash  peakuus,

MakpoMoJieKyia, OeloK, KaTraiau3arop, (hepMeHT,

kieTka, auddepennumanus kierok, THK, Bupyc,

Ouosiornyeckas 53BOJMIOLMA, OHOpa3HO-00pasue,

OpraHu3M, TOMYJSIIUs, dKOocucTeMa, Ouocdepa,

SHTPOINUS, CAMOOPraHU3alMs;

CMBIC]I BEJIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, | YCTHbIE M IHCBbMEHHbIE  OTBETHI,
CHIIa, UMITYJIbC, pab0oTa, MEXaHUYECKasi SHEPTus, | MOATOTOBKAa pedepaToB ©  JOKIAJIOB,
BHYTPEHHSIS 3HEprusi, abCOJIIOTHAs TeMIepaTypa, | TECTUPOBAHMUE.

CpenHssi ~ KHHETHYeCKass  DHEPrus  YacTHII

BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JI€MEHTAPHBIN

JIEKTPUUECKUN 3apALT;

CMBICT  (PU3UYECKHX 3aKOHOB KJIACCHYECKOHW | YCTHBIE M TNHCHBMEHHBIE  OTBETHI,
MEXaHUKH, BCEMUPHOTO TATOTEHHUS, COXPAHEHUs | MOATOTOBKAa pedepatoB U JIOKIAJOB,
SHEPrHH, HWMITYTbCa W DJIEKTPHUUECKOTO 3apsna, | TECTUPOBAHHE.

TCPMOAWMHAMUKH, SJICKTpOMaAr HUTHOM HWHIAYKIHH,

BKJIQ/I BEJIMKUX YYEHBIX B (JOPMHUPOBAHUE
COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI
MHpA;

[MonroroBka pedepaToB U TOKIAI0B.

MPUBOJUTH IPUMEPHl SKCIEPUMEHTOB U(MJIN)

HAOMIONEHUH,  OOOCHOBBI-BAIOIIMX:  aTOMHO-
MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA,
CYILIECTBOBAHHE OSJEKTPOMAarHUTHOTO TMOJA H

B3aUMOCBSI3b DJIEKTPUYECKOTO M MAarHUTHOIO
IIOJIEN, BOJHOBBIE M KOPIIYCKYJIIDHBIE CBOMICTBa
CBETAa, HEOOpPAaTHMMOCTh TEIUIOBBIX IPOLIECCOB,
pasberaHve TrajakTHK, 3aBHCHUMOCTb CBOWCTB
BEILIECTBA OT CTPYKTYpPBI MOJIEKYJI, 3aBUCHMOCTh
CKOPOCTH XUMHUYECKON PEAKILUU OT TEMIIEPATyphI
M KaTajau3aTopoB, KIETOYHOE CTPOEHUE JKHUBBIX
oprauusmoB, poap JIHK kak  Hocurend
HaCJIEACTBEHHOW  MH(pOpPMAlMH,  HBOJIOLUIO
JKUBOM IPUPOJABI, MPEBPAILEHUS DHEPIrUU U
BEPOSITHOCTHBIA XapaKTep MPOLECCOB B )KUBOW U
HEKUBOU IIpUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
JKOCHCTEMBI, BIUSHUE JACATEIBHOCTH YEIOBEKa Ha
J9KOCHUCTEMBI;

YcTHBIE n IIMCBMCHHBIC
BBINIOJIHEHHE  J1a00OpaTOPHBIX
3aIuTa T0KIaI0B U pedeparos.

OTBETHI,
paoor,
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OOBSACHATh NPUKIATHOE 3HAUCHUE BaKHEUIINX
JOCTHKEHUH B 00JIACTH €CTECTBEHHBIX HAYK JUIA:
pa3BUTHUSL SHEPreTHKH, TPAHCIOpPTAa U CPEICTB
CBSI3M, MOJYYEHHsS] CUHTETUUECKUX MATEPUAJIOB C
3a1aHHBIMU CBOMCTBaMH, CO3JaHus
OMOTEXHOJIOTHiA, JI€4YeHUs MHQEKITMOHHBIX
3a00JIeBaHUI, OXPAHbI OKPYKAIOLIEH cpebl;

VYCTHBIC W MUCBMEHHBIC OTBETHI, 3aIUTa
pedepaToB U TOKIAI0B.

BBIBUTATh THUIOTE3bl M TIpeajiaraTh MyTH HX
MPOBEpPKU,  JeNaTh  BBIBOJABI HAa  OCHOBE
SKCTIEPUMEHTAIBHBIX JTAHHBIX, IPEICTABICHHBIX B
Bujie rpaduka, TaOIUIbl WIN JUarpaMMbl;

VYerHble M TUMCBMEHHBIE  OTBETHI,
BBITMOJTHEHHE J1a00PaTOPHBIX padboT

paboTaTh ¢ €CTECTBEHHO-HAYYHOH HH(pOpMaIei,
conepxarieiics B coobmenussx CMU, unrepHer-
pecypcax, Hay4dHO-NIOIYJSIDHOW  JIUTEpaAType:
BIIAJETh METOaMHU MIOMCKa, BBIJICTIATh
CMBICJIOBYIO OCHOBY U OLIEHUBAaTh JTOCTOBEPHOCTH
uHpOpMaIHH;

[lonroroBka u 3amura pedepaTtoB U
JIOKJIa/10B.
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