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1. MIACIIOPT IIPOI'PAMMBI YYEBHOM JUCIHUITJIUHBI
EcrecrBOo3HAHME

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[Tporpamma yaeOHo#M nuctutuinHb siBnsieTcst yacthio [ITICC3 B coorBercTBrm ¢ PI'OC 110
crenuanbHoctd CIIO IlpenogaBaHume B _HAYAJbHBIX _KJaccax Uil MpodhecCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3AIHHA, PEATU3YIONINX 00pa30BaTEIbHYIO MPOTPAMMY CPETHETO OOIIEero
00pa3zoBaHMs B MpeeIax OCBOCHUS OCHOBHOM MpodeccHoHabHON 00pa30BaTEIbHOM MTPOTrPaMMBI
CIIO (OIIoIl CIIO) na ©6a3e OCHOBHOrO o0Omero oOpa3oBaHUs, NpU IOATOTOBKE
KBATH(HUITUPOBAHHBIX Pab0YMX, CIYKAIIUX, CIICIIHATUCTOB CPEIHETO 3BEHA.
1.2. MecTo IMCUMIUIMHBI B CTPYKTYpe NpOorpamMme MNOATOTOBKHM CIHEHHAJMCTOB CpPeIHero
3BeHa: 0011e00pa30BaTeIbHbIN UK.

1.3. Heau 1 3a1a4u QM CHUILIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUSA TN CHUIIUHBI:

Conepsxanue mporpammbl «EcTecTBO3HAHME» HAINPABICHO HA JOCTUXKEHUE CIIECIYIOLIUX
meJIeii:
* OCBOCHHE 3HAHUWA O COBPEMEHHOM €CTECTBEHHOHAyYHOW KAapTHHE MHpPAa U METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOolee BaXXHBIMU UACSIMH M JOCTHKECHUSIMU
€CTECTBO3HAHMS, OKA3aBIIUMH OIPEACIIAIONICE BIMSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
* OBJAJICHHUE YMEHHUSIMH NPUMEHATH TOJy4YCHHbIE 3HAHHUS I OODBICHEHWS SIBICHHIA
OKPYKAIOIIET0 MHpPA, BOCIPHUATUS WH(POPMAIUU E€CTECTBEHHOHAYYHOTO M MPOQPECCHOHAITBHO
3HAYUMOTO COJEp)KaHUS; pPa3BUTHE WHTEIUIEKTYallbHbIX, TBOPUYECKUX CIHOCOOHOCTEH U
KPUTUYECKOT'O MBIIUJICHUS B XOJ€ MPOBEACHUS MPOCTEUIINX MCCICAOBAHMM, aHAIN3a SBJICHUM,
BOCTIPUATHS U UHTEPIIPETAIIUU €CTECTBEHHOHAYYHON UH(OpMAIUY;
* BOCIUTaHUE yOEXKJACHHOCTH B BO3MOXXHOCTU MMO3HAHMS 3aKOHHOW MPHUPOIBI U UCIIOIH30BAHUS
JOCTHKEHUI €CTeCTBEHHBIX HAYK Ui Pa3BUTHUS IUBUIM3AIMH U MTOBBIIICHUS KAYeCTBA KU3HH;
* TMpPUMEHEHUE CCTCCTBCHHOHAYYHBIX 3HAaHUH B TPOPECCHOHATBHOW JEATCIBHOCTH W
MOBCEHEBHOM JKM3HU JUIsI oOecreueHuss Oe30MacHOCTH KMU3HEISATEIbHOCTH; TI'PAMOTHOIO
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3/I0POBBSI, OKPYKAIOIIEH CPE/IbI.

OcBoenne coaepxaHusi ydeOHOW auciuiuiHel «EcTtecTBo3Hanue» obecreynBaet
JTIOCTH)KCHHE CTYACHTAMU CIIEIYIONIUX Pe3yJabTATOB:

* TUYHOCHHBIX .

— YCTOWYHUBBIA HHTEPEC K HUCTOPUM U JIOCTHKEHUSM B OOJACTH €CTECTBEHHBIX HAYK,
YYBCTBO F'OPJIOCTH 33 POCCUMCKNE €CTECTBEHHbBIE HAYKU;

— FOTOBHOCTh K IIPOJOJKEHHUIO 00pa30BaHUs, MOBBIIIEHUIO KBAIU(DUKAIIMK B U30paHHON
npodecCHOHANBEHOM NeSTENLHOCTH C UCTIOIB30BAaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B OOJIACTH €CTECTBEHHBIX HAYK
JUTSL 4eloBeKa M OOINecTBa, YMEHHE HCIOIB30BaTh TEXHOJIOTHMUECKHUE JOCTHKEHHs B 001acTu
GU3UKYA, XUMHUHU, OWOJIOTHHU Il TIOBBIIMICHHUS COOCTBEHHOTO HWHTEUICKTYallbHOTO PAa3BHUTHS B
BbIOpaHHOU MTPOo(decCHOHATBLHOM e TENIbHOCTH,

— yMEHHE MNPOaHAIM3UPOBATh TEXHOTECHHBIE IOCJEACTBUS MJIsi OKPYXKAIOIIEH Cpe.bl,
OBITOBOI M IPOU3BOJCTBEHHOM JEITEILHOCTH YETIOBEKA;

— FOTOBHOCTh CAMOCTOSITEIILHO JTI00BIBAaTh HOBBIE JIJIsl C€0S1 €CTECTBEHHO-HAYYHbBIC 3HAHUS
C MCTOJIB30BAHUEM JJISI 3TOTO JIOCTYIMHBIX UCTOYHHKOB HH(POPMAIIHH;

— yMEHHUE YIPaBIATh CBOEH MO3HABATEIBHON NEATEIbHOCTHIO, TTPOBOUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

— yMEHHUE BBICTpAaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHMUSI B KOMaHJE IO PEIICHUIO
00IIIMX 33724 B 00JIACTH €CTECTBO3HAHMS;

* MemanpeomemHnulx.

— OBJIQJICHHE YMEHUSMH U HABBIKAMH PA3JIMYHBIX BUJOB MO3HABATEIbHOMN JIEATEIbHOCTH
JUTSL N3YYICHHS Pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MUPA;



— IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOIEHUS, HAYYHOTO DKCIIEPHUMEHTA)
JUISL U3y4YEHHUS] Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKHUBATHCS B MPOPECCHOHAIBHOM cdepe;

— yMEHHE OMNpeAeNATh LENU U 3a7aud JAeATeIbHOCTH, BBIOMPATh CPEACTBA IS HX
JIOCTHO>KCHHS Ha MPAKTUKE;

— YMEHHUE HCIOJIb30BaTh PA3JIMYHbIC UCTOYHHUKHU JUIS MOJYyYEHHUS] €CTECTBEHHO-HAYYHOU
nH(OpPMAIIMU U OIEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHKCHUS MTOCTABIICHHBIX IIeJICH U 3a/1a4;

* NPEOMEMHBIX:

— c(hOpPMUPOBAHHOCTh YMEHHH IMOHUMAaTh 3HAYUMOCTh E€CTECTBEHHOHAYYHOT'O 3HAHUS IS
KaXKI0ro 4ejoBeKa, He3aBUCHMO OT €To MpodeccuoHaNIbHON NesSTeIbHOCTH, pa3nndarh (GakThl U
OIICHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMHU OLICHOK U CBS3b C
KPUTEPSIMU C ONPEAEIEHHON CUCTEMOM IIEHHOCTEH;

- c(OPMHPOBAHHOCTh TPEACTABICHUN O LEIOCTHON COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHE MHpa, IPUPOJIE KaK €IMHOM LIEJTIOCTHOM cucTeMe, B3aMMOCBSI3U YeJIOBEKa, MPUPOIbI U
00111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTadax BeeneHHoii;

— BIaJeHUE 3HAHUAMU O Hauboiee BAXKHBIX OTKPBITUAX U JOCTHKEHHSIX B o001acTu
€CTECTBO3HAHMSI, TTOBIUSABIINX HA 3BOJIIOLHUIO MPEJICTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU
U TEXHOJIOTHUH;

— chOPMUPOBAHHOCTh YMCHHS IPUMEHSITh ©CTECTBEHHO-HAYYHBIC 3HAHWS IS
OOBSCHEHUS OKPYXKAIOLUX SIBJIICHUI, COXpaHEHUs 3]I0pOBbs, oOecrneueHus 0e30IacHOCTU
KU3ZHEJEATEIILHOCTH, OepeKHOT0 OTHOIIECHUS K pupo/Ie, paIoHaIbLHOrO
MIPUPOJIOTIONL30BAHUS, & TAK)KE BBITIOTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

— c(hopMHpPOBAaHHOCTh MPEJCTABICHUNM O HAYYHOM METOJIeé MO3HAHHUS MPHUPOIbI H
CpeAcTBax M3y4eHUsS METraMupa, MaKpOMHUpPa U MHUKPOMHPA; BJIaJICHUE MTPUEMaMU €CTECTBEHHO-
HAyYHBIX HAOJIOJCHU, OIBITOB, HCCIEAOBAHUIA U OILEHKUA JOCTOBEPHOCTH MOTYyYECHHBIX
pe3yJIbTaToB;

— BJIaJICHUE TMOHSATUIHBIM alapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIMM IMO3HABATh
MHp, Yy4YacTBOBaTh B JHUCKYCCHSIX II0 €CTECTBEHHO-HAYyYHBIM BOIPOCAM, HCIOJIb30BATh
pa3juyHble HCTOYHMKU WHGOpPMAIMU JUIS TMOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCUTHCS K coobmenusm CMU, conepxaimyuM HaydHYIO HHPOPMAIIHIO;

— c(OpMUPOBAHHOCTh YMEHHI MOHHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUISL KaXIOro 4YeJoOBeKa HE3aBUCUMO OT €ro NpoQecCHOHaNIbHOW JAEATEIbHOCTH, pa3indarh
(bakThl ¥ OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJBI, BUJETh MX CBSI3b C KPUTEPUSMHU OIICHOK U
CBSI3b KPUTEPHUEB C ONPEIEICHHON CUCTEMON IEHHOCTEN.

1.4. PexomenayeMoe KOJIMYECTBO YaCOB HA OCBOEHUE MPOrPaMMbI AU CIHUIIIUHBI:

MaKCUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocsi 162qaca, B Tom uucne:
00s13aTeNbHON ayTUTOPHOM yueOHOM Harpy3ku odydatomierocs 108 gacos;
CaMOCTOsITeNIbHON paboThl o0yyaroerocs 42 yaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Bup yueOHoii paboTbl

O0BbeM yacoB

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 162

Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 108

B TOM YHCIIE:
MPAKTHYCCKHUE 3aHATHS 28
KOHTPOJIbHBIE pabOTHI

CamocrosiTejibHas padoTa o0yuyariierocs (Bcero) 42
oomawHsaa padboma (TIOATOTOBKA K KOHTPOJBHBIM M J1a0OpaTOpHBIM

paboraM, (U3MUECKUM U TEPMHUHAIOTMYECKMM JHUKTAaHTaM, [OATOTOBKA K

YCTHBIM OTBETaM U MUChbMEHHBIM OIPOCaM)

n0020mosKa peghepamos, 00K1A008, COOOUIeHUl, NPe3eHMAayUlL
KOHCYIbmayuil 12

Hmozcosas ammecmayus 6 popme: nudPpepeHInpOBaHHBIN 3a4eT




2.2. [IpumepHbIi TEMATHYECKHUI IJIAH U CO/IePsKaHUe Y4eOHOM TN CIUTIINHbI

Ecmecmeosznanue

HaumenoBanue Copep:xaHue yue0HOTr0 MaTepHaJia, Ja0opaTOpHbIe H MPAKTHYECKHe PAad0Thl, cCAMOCTOATeIbHAs padoTa Oo0bem uacoB YpoBeHb ocBoeHus
pa3aeioB U TeM o0yyawmuxcs, KypcoBasi padoT (poeKT)
1 3 4
OU3UKA 70
ConepkaHue yueOHOro Marepuaia 2 2
®uznka — ¢dyHIaMeHTaNbHas Hayka O NmpHupojae. EcTecTBeHHO-HAay4HBIH METOJ| MO3HAHUS, €ro BO3MOXXHOCTH U
TPaHHUIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IPOIIECCE MO3HAHMUS MPUPOABL. MoienipoBaHue PU3NIECKUX
Brenenne SBJICHUH U nponieccoB. EcTecTBeHHO-HayuHas KapTHHA MHpa U €€ BaKHEHIIINe COCTaBIIAIOLINE. 2
EnuHCTBO 3aKOHOB NpHPOABI M cocTaBa BemiecTBa Bo BcenenHol. OTKphITHS B (U3MKE — OCHOBA IIporpecca B
TEXHUKE ¥ TEXHOJOTHH NPOU3BOJCTBA.
CamocrositenpHas paboTa 00yJaromuxcst -
Paznen 1.
Mexannka 19
Tema 1.1. CogepxaHue yueOHOro MaTepuana 4 2
Kunemaruia Mexanndeckoe maBmwkenue. Cuctema otcyera. Tpaekropust nsmwxkeHus. Ilyte. Ilepemermenue. PaBHOMepHOE
npsaMonuHelHoe nBrxkeHue. CkopocTs. OTHOCUTENBHOCTh MEXAHUYECKOTO ABHKCHHA. 3aKOH CI0XKEHHUS CKOPOCTEil.
I'paduku  nBwkenus. CpedHss CKOpPOCTh IPU  HEPABHOMEPHOM  JBIKCHHWH. MTrHOBEHHas CKOPOCTb.
PaBHOycKkOpeHHOE MpsiMONIUHEIHOE ABMKeHHEe. Y ckopenue. CBoOoaHOoe nmajeHue Ted. KpuBonmHelHoe NBIKEHUE.
YrnoBas ckopocTs. PaBHOMEpHOE IBHKEHHUE 10 OKPYKHOCTH. [leHTpOCTpeMUTENIbHOE YCKOPEHHE.
CamocrosiTenpHas paboTa 00y4aroIUXCs: MOJr0TOBKA K KOHTPOJIBHON paboTe, TEePMHUHOJIOTHYECKOMY AUKTaHTY, K 2
YCTHBIM OTBETaM U MHCBMEHHBIM OIPOCAM
Tema 1.2. CoaepxaHue yueOHOro MaTepuasa 2 2
Munamuka Macca u cuna. Bzanmoseiicteue Ten. 3akoHbl fuHamMukd. Critbl B mpupoje. CriocoObl H3MEpPEeHUs CHIL.
WuepuuanpHas cucteMa orcuera. 3aKOH BCEMUPHOTO TsAroTeHus. HeBecoMocTs.
[Tpakrrueckas padora: «MccienoBanue 3aBUCHMOCTH CHIIBI TPEHHS OT BEca TeJay 2
CamocrositensHas paboTa 00yJaromUXCs: MOJAr0TOBKA K KOHTPOJIBbHON paboTe, TEPMUHOIOTHYECKOMY TUKTAHTY, K 2
YCTHBIM OTBETaM U MMCBMEHHBIM OIPOCAM
Tema 1.3. CoaepxaHue yueOHOro MaTepuasa 2 2
3akonn Wmnynse Tena. 3akOH COXpaHEHUs! UMITyJbca. PeakTuBHOE aBrxkeHne. Mexanndeckas pabora. MomHocts. PaboTa
co;g;::];ﬁ: B CHUJIBI TATOTEHUS, CUIIBI YIPYTOCTH U CUIIBI TpeHUs. Mexanuueckas sHeprus. Knnetndeckast sHeprus. Kunernueckas
sHeprust u pabora. [loTeHnManbHast SHEPTHS B TPaBUTAMOHHOM Toste. [ToTeHImanpHas sHepTus ynpyro
JedopMUpOBaHHOTO Tena. 3aKOH COXpaHEHHs MOJIHOW MEXaHHYECKOI YHEPrHH.
Konrposbhas pabora 2
CamocrositesnpHas paboTa 00yJaromUXCs: TOr0TOBKA K KOHTPOJIBHOW paboTe, TEpPMUHOJIOIMYECKOMY AUKTAHTY, K
YCTHBIM OTBETaM U MHCbMEHHBIM OIPOCaM 2
1

Koncynpranus «Peuienue 3aia4 1no 3aKkoHaM MEXaHUKI)




Pazgen 2.

OcHoBBI
MOJICKYJISPHOH 15
$uznku n
TePMOAUHAMHUKH.
Tema 2.1. Copneprxanre yueOHOTO MaTepHaa. 4
MoudaekynsapHasi AToMHCTHYECKAsI TEOPHSI CTPOCHNUS BemiecTBa. HaOMroeH s U OIBITHI, IOATBEPKJAIOIINE aTOMHO-MOJICKYIISIPHOE
¢pusuKa. CTpOEHUE BelecTBa. Macchl M pa3Mepsl MoJieKy1. TemnnoBoe JBM)KEHUE YacTUI] BelllecTBa. bpoyHOBCKOE BUXKEHUE.
WneansHblii raz. TemnepaTypa Kak Mepa cpejHed KUHETUIECKOIM SHEPTUU YacTULl. Y PaBHEHUE COCTOSIHUS
upeasbHOTO ras3a. Mzompomneccs! u ux rpapuku. OOBICHEHNE arperaTHBIX COCTOSHHUN BEIIEeCTBa U (pa30BBIX
MEepexo10B MEX Ay HUMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX NpeACTaBIeHUNA. CBsA3b MEXIY NaBICHUEM U CpeaHel
KHHETHYECKOH dHepruei MoJiekyn ra3a. Padora raza. Moaens xuakocti. [loBepXHOCTHOE HATSIKEHUE H
cmaunBanue. Kpucramumgeckue u aMmopdHbIe BemecTBa. JKUIKne KPUCTAIUIBL.
CamocrosiTenbHas padoTa 00yJaroImuxcs 1
Tema 2.2. Conepxanne yaeOHOro MaTepraa. 4
Tepmoannammuka Buytpennss sHeprus. Pabota u TemooTnaya kKak criocoOsl N3MEHEHUST BHYTpeHHeH sHepruu. [1epBrrit u BTOpOi
3aKOHbI TepMOANHAMUKHU. [TpuHnumne! nefictBus Temnossix MamnH. KITJI TernoBeix aurareneil. TemnoBbie
MAIMHBI ¥ UX IPUMEHEHNE. DKOJIOrHYecKUe MpoOIIeMbl, CBSI3aHHbIE C TPUMEHEHUEM TEIUIOBBIX MAIIKH, U
POOJIEMBI SHEPTrOCOSPSIKCHHUS.
KontponsHas pabora 2
CamocrosiTenbHas paboTa 00yJaIOMHUXCS: MOATOTOBKA K KOHTPOJIBHOI paboTe U ceMUHAPY, K YCTHBIM OTBETaM H 3
MUCEMEHHBIM OIPOCaM
Koncynpramms «Pemenne 3a1ad Mo 3aK0HaM MOJICKYISIPHOH (H3HKHN U TEPMOIIHAM HKH» 1
Pasnen 3.
OcHoBBI 21
3JIeKTPOANHAMHUKH.
Tema 3.1. Coneprxanue yaeOHOro Marepuaa. 4
DJIEKTPOCTATHKA B3aunMmoaelicTBre 3apsHKEHHBIX TN DJIEKTPUUECKUN 3apsi. 3aKOH COXPaHEHHS DJIEKTPUUYECKOTO 3apsiia. 3aKoH
Kynona. DnekrpocTatudeckoe mojie, ero OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEX Ty HUMH. IIpoBogHUKY U
H30JIATOPHI B 3JIEKTPOCTATHYECKOM T0JIe. DIIEKTPUIECKast eMKOCTh KOHJICHCATOpa. DHEPTHsl 3JIEKTPOCTATUIECKOTO
ToJIsl.
CamocrosTenbHas paboTa 00ydJaromuXcs: MOATOTOBKA K KOHTPOJIBHOI paboTe, K YCTHBIM OTBETaM M MHCbMEHHBIM 5
orpocam
Tema 3.2. Conepxanue yaeOHOro Marepuaa. 6
IocTosiHHBIN TOK ITocTosiHHBIH 2nekTpuyeckuit ToK. Cuila TOKa, HAIPSDKEHUE, 3JIEKTPUUECKOE COMPOTUBIeHHE. 3akoH OMa ams
ydJacTKa LIeNH U HOJTHOI AeKTprueckoi enu. Pabora 1 MOITHOCTH MOCTOSIHHOTO ToKa. 3akoH J[xoyns—IJleHIa. 4
TernoBoe JIEHCTBUE DIEKTPHUECKOTO TOKA. DIEKTPUUECKUN TOK B Pa3JIMIHBIX Cpe/Iax.
[Ipaktrueckas pabora «COOpKa 3JIEKTPUUYECKON LEMTH N3MEPEHNE CHITBI TOKA M HAIIPSDKEHHS Ha €€ PasiIMYHbIX 2
Y9acTKax»
CamocrositesnibHas paboTa 00y4JaroIUXCs: MOJJrOTOBKA K KOHTPOJIBHON U 1ab0paTopHOI paboTe, K YCTHBIM OTBETaM 2
Y MIHCBMEHHBIM OTIPOCaM
Koncynpranus «Pemenne 3a1a4 mo 3aK0HaM 3JICKTPOJUHAMUKID 1
Tema 3.3. Conepxanue yueGHOr0O MaTepHaa. 4




MarnuTHoe 1moJie.

MarHuTHO€ 1oJie ¥ €ro OCHOBHBIE XapaKTePUCTUKU. JleiicTBre MAarHUTHOTO MO HAa TPOBOAHUK C TOKOM. 3aKOH
Awmmnepa. Onektpoasurarens. Cuna JlopeHna. SIBjaeHne 31eKTpOMarHUTHON MHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uaaykuun. [Ipasnino Jlenna. Camonnaykuums. MHAYKTHBHOCTE. DHEPrHsl MArHUTHOTO TOJIS.

CamocrosTenbHas paboTa 00yJarOMMXCs: MOATOTOBKA K KOHTPOJIBHOH paboTe, K YCTHBIM OTBETaM M MHCEMEHHBIM
oIpocam

Pa3znean 4.
Kosie0anus 1 BOJIHBI

Tema 4.1.
Mexannyeckue u
3JIEKTPOMATHUTHBIE
K0JIe0OAHUS U BOJIHBI.

Cojnieprkanue yueOHOro Marepuara.

CBobGonubie kosnebanus. [leproa, yactora n aMmuiutya konedanuid. ['apmonnyeckue konedanus. MaremaruuecKui
U NIPY>KUHHBINA MasTHUKY. [IpeBpamienne sHepTuy pu rapMOHIYECKHX KOJeOaHNAX. MeXaHNIeCKUE BOJIHBI U UX
BUJBL. 3BYKOBBIE BOJIHBI. Y IbTPa3ByKOBBIE BOJIHBL. YJIbTPa3BYK U €ro HUCHOJIb30BAHUE B MEULIMHE U TEXHHUKE.
CBoOoHbIe 2JIeKTpoMarHuTHbIe KojeOanus. KonebarensHblilt koHTyp. @opmyrna Tomcona. BeiHyxkeHHbIC
3JIEKTPOMAarHUTHBIC KoJleOaHNs. [ apMOHHYIECKHE IIEKTPOMAarHUTHBIE KoJleOaH!s. DIEKTPHUECKHI PE30HAHC.
[TepemenHslii Tok. Dnekrporeneparop. [lonydenue u nepeaada snekrposHeprun. [IpodiaeMsl sHeprocOepexeHusI.
ONeKTpOMarHuTHOE 1oJie. DJIeKTPOMarHUTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH. [IpHHINIBI paguoCBsI3U
U TeneBuIeHNs. VcTionp30BaHe 3JIEKTPOMAarHATHBIX BOJIH Pa3JIMYHOTO JHaIla30Ha B TEXHUIECKUX CPECTBAX CBS3H,
MEIMIIMHE, IPU U3YYESHUHU CBONCTB BEIIECTRA.

IIpaktuueckas pabora: «/3yueHne KoacOaHUI MATEMAaTHUCCKOTO MAsSTHUKAY

CamocrositenbHas paboTa: MOATOTOBKA K KOHTPOJIbHOM paboTe U ceMHHApaM, K YCTHBIM OTBETaM U MUCbMEHHBIM
orpocam

Tema 4.2.
CBeTOBbBIE BOJIHBI.
JIuH3BI

CojieprkaHue yueOHOro Marepuaa.

PasBuTHe npencraBieHnit 0 IPUPOAE CBETa. 3aKOHBI OTPAKEHUS M peJIOMIIeHNs cBeTa. ViHTepdepeHnns ceera.
Hdudpaxius ceera. Audpakmmonnas pemerka. [lomspuzamus cBera. ducnepens ceera. JInassl. Dopmyra TOHKOMH
auH3bL. OnTHYecKue MpUudopHl.

[IpakTryeckast padora: «M3ydenne naTephepeHINH U TUDPAKIIUU CBETaY

CamocrosiTenpHas padoTa 00yJaromuxcs

Pa3znen 5. DiemeHTHI
KBAHTOBOIi (pu3uKkn

Tema 5.1.
KBanToBbI€
CBOJiCTBa CBeTa

CojnepxkaHue yueOHOTro MaTepuaa.

PaBHOBecHOe TemmoBoe m3nmydeHrne. KantoBas rumotesa [Inanka. @oTosmekrpraeckuii 3QpexT. Y paBHEHHE
OlHmuTeiHa as BHenrHero ¢porodddexra. Poron. JlapneHue cera. /lyannsM CBOMCTB cBeTa.

CamocTrosTenpHas paboTa 00yJaromuxcst

Tema 5.2.
Pduszuka atoma "
aTOMHOIO sipa

Coneprkanre yueOHOTO MaTepHaa.

Monemu ctpoenust atoma. Omeit Pezepdopna. [ocrynater bopa. O0bsicHEHIE THHEHYATOTO CIIEKTPa BOJAOPOIa Ha
OCHOBE KBaHTOBBIX NOCTyIaToB bopa. [lornonierne u ncnyckanue cBeta atoMoM. KBanTtoBas sueprus. [Ipuniun
JICHCTBUSA M HCIOJIb30BaHue Ja3epa. OnTHueckas CIeKTPOCKONHUS KaK METO U3YUEHHUs COCTaBa BEIIECTBA.
CocraB u cTpoeHHe aTOMHOTO siipa. CBOMCTBa SAIEPHBIX CHII. DHEPTHs CBSI3H U IePEKT MacChl aTOMHOTO spa.
PannoakTuBHOCTE. BHUIBI pailiOakTUBHBIX TPEeBpaIIeHuid. 3aKOH palnoakTUBHOTO pacmnana. CBoicTBa
HMOHU3UPYIOMINX AACPHBIX N3TydeHNH. PaqroakTHBHBIE H3ITyYeHHS U X BO3JICHCTBHE HA )KUBBIE OPTaHU3MBL.
Snepuble peakuuu. SnepHas 3HepreTuka. neMeHTapHble yacTUlbl. DyHIaMEHTaNbHbBIE B3aUMOICHCTBUS.

CamocrosTenbHas paboTa 00ydJaroMmuXcs: MOATOTOBKAa K KOHTPOJIBHOM paboTe, K YCTHBIM OTBETaM M MHCHMEHHBIM
oIpocam
Koncynpramus «Pemenne 3a1a4 o 3akoHaM KBaHTOBOH (pHU3MKN»

Pasnen 6.

Conepkanre yueOHOro MaTepuaa.




Bcesiennas u ee Crpoenue u passutue Beenennoit. Kocmonorus. 3se3asl. TepmosaepHslii cunres. Mogens pacimupstoniencs
IBOJTIOIHUSI Bcenennoii. [Iponcxoxnaenne CoaHedHoM cucTeMbl. [IpoToconHIle 1 mpoToIIaHeTHbIe oOsiaka. OOpa3oBaHue
wianer. [IpoGiema cymiecTBoBaHus BHE3eMHBIX IuBHIM3alid. CoBpeMeHHas (pu3nyeckas KapTHHA MUpa.
CamocrosiTesibHas paboTa 00y4aromuxcst
Xumust 46
Copep:xaHue y4edOHOTro MaTepuaJia, JJabopaTopHble H MPaKTHYeCKHe Pad0oThl, CAMOCTOATETbHAS YpoBeHs ocBoeHus
HaumenoBanue pa6oTa o0yJaluIuXcsi, KypcoBasi pagora (poeKT)

Pa3IesioB U TeM

Oo6BbeM

qyacoB

Pazgen 7. O6masi 1 Heopranmyeckasi XMMHUsI

Coaep:xanue yueOHOro MaTepuasa.
XuMmuuecKkasi KapTHHA MUPa KaK COCTaBHAs YaCTh €CTCCTBEHHO-HAYYHON KapTHHBI MUPA.

Tema 7.1.
Brexerne Poinp xumuu B )KHM3HU COBPEMEHHOTO 06{]16CTB8.. )
[TpumeHeHne NOCTHKEHUIH COBPEMEHHON XMMUU B TYMaHUTapHOH cepe NesITeNbHOCTH
o01ecTBa.
Conep:xanue yueOHOro MaTepuasa. 2
[Ipemmer xumuu. Bemecto. AToM. Monekyna. XUMHYECKHHA SJIEMEHT U POPMEI €ro
cymectBoBanus. [IpocTsie n cinoxHbIe BenmecTBa. OCHOBHBIE 3aKOHBI XMMHUH. Macca aTOMOB 1 MOJIEKYIL.
OTHOCHUTENbHBIC aTOMHAS M MOJIEKyJIsipHast Macchl. KonmnaectBo Bemectsa. [locTosHHAS
Tema 7.1. ABoranpo. MomnsipHas Macca. 3akoH ABorasipo. MonsipHbIi 00beM T'a30B.
OcHOBHBIC NOHATHS H
3aKOHBI XHMHHU CamocrosiTesibHAs padoTa 00y4YalOIIUXCs:
[TonoOpate mpumepsl 1Mo TeMe «OTpakeHHE XHMHUYECKHX CIOKETOB B IPOM3BEACHHUSIX XYH0)KECTBECHHOM
JUTEPATyphl U HCKYCCTBA.»
IToxrotoButk coobmenue «M.B.JIOMOHOCOB — «I1€pBEIil PyCCKUI YHUBEPCUTET)
BEINOTHNTE 3a/1aHKE B TETPaJIH JUISI CAMOCTOSATENIEHOW pabOTHI.
Coaep:xanue yue0HOTo MaTepuasa. 2
Otxpertue [lepuoanueckoro 3akoHa. [leproanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
Tema 7.2. . . Menneneesa.
TMepuoanueckuii 3axon u | SHaueHne [leprouueckoro 3akona 1 IleproauIecKol CHCTEMbI XHMHUECCKHX 3JIEMEHTOB
Mepuoxnaeckast J. Y. Menneneesa ans pa3BUTHs HAYKH U IOHUMaHUsI XUMHUYECKON KapTUHBI MHpA.
CHCTeMa XHMHYECKHX JA.M.Mennenees 06 00pa3oBaHHHU U IOCYAAPCTBEHHOMN MOJIMTHKE.
snementos J. U. CamocrosiTe1bHast padoTa 00y4aromuxcs:
MeHne/eeBa OxapakTepu30BaTh XUMUUYECKUH JIEMEHT MO MOJ0KEHUIO B IEPUOAUUECKON CHUCTEME
Koncyabranun:
XapaKTepHUCTHKA 3JIEMEHTA 0 MOJIOKECHUIO B MEPHOANIECKON CHCTEME.
Tema 7.3. Coaep:xanue y4e0HOT0 MaTepuasa. 2

CTpoelme BeICCTBa

KoBanenTHast cBs3b: HenousisipHass u nossipHas. MoHHas cBsizb. KaTHMOHBI M aHHMOHBIL.
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MeTtannyeckas CBsI3b. BOILOpO}_IHaH CBA3b.

CamocTosiTeIbHAsI padoTa 00y4YaroLIUXCs:
OxapakTepu30BaTh CTPOCHUE MPEATI0KEHHOTO BEIECTBA.

Tema 7.4.
Bopa. PacTBopsl

IIpakTnuyeckune 3aHATHS:
Bopa B mpupoze, ObITy, TEXHUKE 1 HA IPOU3BOJCTBE. DU3NYEcKUe U XMMUUECKHUE CBOMCTBA BOABL. OmpecHeHne
BOJBL. ArperatHele COCTOSHMSI BOJBI M €€ Iepexoibl U3 OIHOTO
arperaTHoOro COCTOSHHMS B JPYTOE.

KoncyabTanum:
Pemrenue 3aa4 Ha BbIpaXKeHNUE KOHIIEHTPALUU PaCTBOPOB

Tema 7.5.
XuMuyeckue peakuuu

Coaep:xkanue yueOHOro MaTepuaJa.
ITonsiTue 0 xuMudeckoi peakuuu. THUITBl XUMUYECKUX PEAKIIUM.
CKOpPOCTh peaknuu 1 (JaKTOPBI, OT KOTOPBIX OHA 3aBUCHT.

CamocrosiTesibHAst padoTa 00y4YaroIUXCs:
BEIMOTHATS yNpa)XHEHHS 10 ONPEIEIICHHUIO THIIA PEAKIINH M PACCTaHOBKE KOA((GUIIHEHTOB.

IIpakTnyeckoe 3aHsATHE
Knaccuukanus HEOpraHHYECKUX COCNWHCHHH W WX CBO¥cTBA. OKCHUIBI, KHCIOTEHI,
OCHOBAaHUSI, COJIA.

Tema 7.6. [Tonstue o ruaponuze conei. Cpeaa BOAHBIX PACTBOPOB COJICH: KUCas, HEUTpanbHas,
Kaaccuduxanus menoyHas. Bogopoansiit moka3arens pH pactsopa.
HEOPraHM4YecKux Omnpenenenne pH pactBopa comeil.
CcOoeIMHEeHUI U UX
cBoiicTBa KoncyabTanum:
Pemenue 3a1a4 W HaIlMCaHUEC ypaBHeHHﬁ, TMOATBCPKAAIOIINX XUMHUYCCKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCUHEHUN.
Conep:xanue yueOHOro MaTepuasa
Mertamner. Obnrue pu3ndeckne ¥ XUMHISCKIE CBOWCTBA METAIIJIOB.
Hemerammer. OOmmias XapakTepHCTHKA TJIABHBIX MOATPYIII HEMETANIOB Ha MpHUMepe
TaJIOreHOB.
Tema 7.7. [pakTnuyeckas padora.

MeTta/ibl 1 HEMETAJLIBI

B3&I/IMOI[CI7[CTBPI€ MCTAJUIOB C paCTBOPAMHU KHCJIOT U COJICH.

CamocrosiTe1bHasi padoTa 00y4aroIUXCH:
[ToaroToBUTh COOOIIEHNE WU Tpe3eHTaluio (Mo BBIOOPY) «BaxHeWne  COEAMHEHUS  METaUIOB |
HEMETAJIOB B INPHPOJE M XO3SMCTBEHHOHN HEATEITbHOCTH YEIOBEKA.)

Pa3znen 8. Oprannyeckasi XuMus
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Tema 8.1.
OcCHOBHBIE NOHATHS

opraaneCKoﬁ XUMHUHA U

TEeOpHUsl CTPOEHUS

Conep:xanue yueOHOro MaTepuaJa.
MH0r006pa3Me OpPraHnv4CcCKux CO@I[I/IHGHI/Iﬁ. Ilonsatue HU30MEpHu.

Koncynbranum:

Hanmcanne cTpyKTypHBIX GOpPMYIT H30MEPOB

OpPraHM4YecKuX
coeMHEeHu
Copep:xanue yyeOHoro MmatepuaJja. [IpenensHsle 1 HempeaeabHbIC YITIEBOJOPOABL. Peakiys moaruMepusayu.
IIpupoaHBIE HCTOYHHUKH YTIEBOAOPOAOB.
Tema 8.2.
Yriuesoaopoasl. CamocrosiTe1bHast padora.
Pemenue 3a1a4 Ha BBIBOA MOJICKYJISIPHON (pOPMYIIBL.
CooO1menne «YTieBoJopoasl KaK OCHOBA MEKAYHAPOIHOTO.
COTPYAHUYECTBA M BAXXHEUIINI NCTOYHUK POpMHUpOBaHUs OromkeTa PDy.
IIpakTHyeckue 3aHATHSA
[IpencraBurenu KUCIOPOJACOAEPKAIIUX OPTAHUUECKUX COETMHEHU: METHIIOBBIN U ATUJIOBBIA CIIUPTHI,
TJIMIEpUH, YKCYCHas
Tema 8.3. kuciora. JKHpbI Kak CIIOKHBIE HQHPBI.
Kucnopoaconep:xammue | I'mokosza. Kpaxman. Iemrmonosa.
OpraHM4ecKue

coeJMHEeHHUA. YTJIeBOAbI

CamocrosiTejibHast padoTa 00y4aIOIIUXCH:
CooO1meHne «AJKOTOJIM3M U €r0 OTpaXEHHE B IPOM3BENCHUIX Xy J0KECTBEHHOH JTUTEpaTyphl U
N300pa3UTEIEHOTO HCKYCCTBAY.

Coaep:xanue yueOHOro MaTepuaJa.
A3oTconepiKalue OpraHuveCcKHe COCIWHEHHS. AMHUHBI, aMHUHOKHCIOTHI, Oenku. CTpoeHrne W OMOJOorHYecKast
(hyHKIHSA OETIKOB.

Tema 8.4.

IImactmaccel n BonokHa. [loHATHE O TIacTMaccax M XMMHUYECKHX BOJIOKHaX. HarypanpHble, CHHTETHYECKHE
A3oTcoaepikaiue
U UCKYCCTBEHHBIE BOJIOKHA.
OpraHmYecKne
coeIMHeHHUs.
CamocrosiTe1bHasi padora.
Hoaumepsl.

Coobmienne, OyxieT, mpeseHTamms (Mo BbIOOpY cryaeHTa) «l[IpuMeHeHHWE MMONMMMEPOB B TPUKIATHOM H
KJIACCHYECKOM M300pa3UTEIIbHOM HCKYCCTBEY.
Coaep:xanue yueOHOro MaTepuaJa.

Tema 8.5. XMMHUS M OpPraHu3M 4YejioBeKa. XHWMHYECKHE OJJIEMEHTHI B OpraHm3Me dYenoBeka. OpraHuueckue U

XHUMHA U )KU3Hb

HCOPraHUYCCKHE BEIICCTBA. OCHOBHI:-IC JKHN3HCHHO HeOGXO]lI/IMBIe COCIUHCHUA:
6GJ'IKI/I, Yria€Boabl, XKUPbl, BUTAMHWHBI. yFHeBO}]BI — TJIaBHBIM MCTOYHUK OHEPIrur OpraHusma. Poip KUPOB B
opranu3Me. X0JIECTEPHH U €r0 POIIb B 3JI0POBBE YEIIOBEKA.
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MuHepanbHble BEIeCTBa B IPOAYKTaX MUTaHMUs, TUIIEeBbIe 100aBku. COaJaHCHPOBAaHHOE IIUTAHHUE.
Xumusi B 0bITy. Boa. KauectBo Bombl. Motomue u unctsmue cpeacrta. [Ipasuna
Oe3omacHoit paboTHI cO cpeacTBaMU OBITOBO XUMHUH.

CamocTosiTe1bHasi padoTa 00y4YarouXcs:

CocraBaHHHE OyKjeTa, Mpe3eHTalnd, WHPOPMAIIMOHHOTO JcTa (IO BBHIOOPY CTyHeHTa) «Poib XMMHUYEeCKHX
3JIEMEHTOB B JKU3HU pacTeHuil. Y moOpeHns. XUMUIecKnue cpeicTBa
3aILUThl PACTCHUID.

Pa3nen 9. buoJjiorust - COBOKYNHOCThH HAYK O KUBO Nmpupoje.

Tema 9.1.
BuoJjorus -
COBOKYIIHOCTb HaYK 0
’KMBOI mpupozje.
MeToabl HAY4YHOT O
NMO3HAHHUA B OMOJIOTHH

Coaep:xaHue yueOHOIro MaTepuasa.
JXupasi mpupoaa Kak 0OBEKT M3yueHHs OHMOJOruu. MeToJpl MCCIeOBaHUs KMBOW MPUPOIBI B OUOJIOTHH.
OnpezeneHye >KU3HU. Y POBHU OpraHU3alluy )KUBOH MaTepHH.

CamocrosiTejibHast padoTa 00y4alOIIUXCH:
CocTaBUTH BOIPOCHI K JICKIUH.

Paznen 10. Kinerxa

Tema 10.1. CTpoenue n
GyHkuun KIeTKH

Coaep:xanue yueOHOro MaTepuasa.

Uctopus wu3ydeHuss kieTkd. OCHOBHBIE TIOJIOXKEHHS KIETOYHOM Teopuu. Kierka — CTpyKTypHO-
(yHKIMOHATIBHAA (3NIEMEHTapHas) eauHHuna Xu3HU CTpoeHue KIeTKH. [IpoKapHOTH U DYKapHOTHl — HHU3IINE U
BBICIITHE KJIETOUHBIE OPTaHU3MBI.

CamocrosiTesibHast padoTa 00y4arOUIUXCH.
CrenaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY MPOKAPHOTOB M 3yKAPHOTOB.

Tema 10.2. CTpoenue n
GyHkuun KIeTKH

OCHOBHBIE CTPYKTypHBIE KOMIIOHEHTHI KJIETKH JSyKapHoT. Kiertounoe sapo. DyHKIHM sapa: XpaHEHHE
BOCIIPOM3BE/ICHHE M Iepelada HaCJeJCTBEHHOH WH(opMannu, perysius XUMHYECKOW aKTUBHOCTH KIETKH.
CrpykTypa u pyHKIHU XpOMOCOM. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.

CamocrosiTesibHast padoTa 00y4arOUIUXCH.
IIpopamxupoBats nekiu0. Pabota ¢ koncnekToM. [Toaroroska qoknana no Teme «VICTopus OTKPBITUS
KJIETOYHOT'O CTPOCHUSI)

Tema 10.3. Oco0ennocT
CTPOCHHUS PACTHTEIbHOMH
H ;KMBOTHOI KJIETOK

I[pakTuyeckas padora
KontpoabHnas padora

CamocrosiTe1bHast padoTa 00y4aronuXcs.
3amosnHuTh Tabauny «CpaBHHUTENbHAS XapaKTePUCTHKA PACTUTEIFHON M KUBOTHOM KIIETOKY.

Tema 10.4. JKu3HeHHDII
UK KJIETKH

Coaep:xaHue y4e0HOT0 MaTepuasa.
JKW3HEHHBI IUKJI W €ro 3aBUCHUMOCTh OT KIETOYHBIX (OPM JKH3HH. JleneHue KIETKH — OCHOBa pPOCTa,
Pa3BUTHA U Pa3MHOXCHHS OPTaHU3MOB.
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CamocTosiTe1bHast padoTa 00y4arouXCs.
ITpopaborars cxemy murosa. Pabora ¢ Tabmuueii. [ToBropenue ¢usmonornn Muro3a u Meiosa. CooOrieHne
«VcTopust n3ydeHns KIETOYHOTO CTPOCHUSI».

Pa3znen 11. Opranusm

Coaep:xaHue y4e0OHOT0 MaTepuasa.
Opranusm — exuHoe 1enoe MHoroo6pasue oprann3mMoB. CriocoOHOCTE K CaMOBOCIPOU3BEACHHUIO — OJIHA U3
OCHOBHBIX CIIOCOOHOCTEH JKMBBIX OpraHu3MoB. becronoe pazmuoxxenue. [1ooBoii porece 1 NoIoBoE

Tema 11.1.

pa3mHoxeHue. OIIoI0TBOPEHHUE, €T0 ONOJIOTHYECKOE 3HAYCHHE.
Pa3mHuoxenne
OPraHN3MoB
CamocrosiTebHas padoTa 00y4alonuxcs.
Brlyunts OCHOBHBIE TOHATHS.
Coaep:xanue yue0HOTo MaTepuasa.
Tema 11.2. [NonsiTve 00 MHAMBHUAYATHLHOM (OHTOTEHE3), SMOPHOHAIBHOM (IMOPHOTEHE3) U MTOCTIMOPHOHAIBHOM
W HauBHLyATbHOE pa3BuTHU. MIHOUBHIyaTIbHOE pa3BUTHE YETIOBEKA U €0 BO3MOXHbIC HApYILICHHS.

Pa3BUTHUE OPraHuimMa

CamocrosiTesibHast padoTa 00y4arOUIUXCH.
[ToaroroBUTH CXEMY SMOPHOHAIBHOTO Pa3BUTHUS

Conep:xanue yueOHOro MaTepuaJa.

Tema 11. 3. OO11ee MpencTaBicHHE O HACICACTBEHHOCTH M M3MEHUMBOCTH. | CHETUYECKAsT TCPMHUHOJIOTHS M CHMBOJIHKA.
3aKOHOMEpPHOCTH 3aKOHOMEPHOCTH HACJIEIOBAHUS.
HACJIeJCTBCHHOCTH U
H3MEHYHBOCTH CamocrosiTeJibHAast padoTa 00y4aroUIuXcs.
[TpuBecTH npuMepbl FeHOTUIHYECKOH U MOJIM(HUKAIIMOHHOW M3MEHUYMUBOCTH.
IIpakTnueckoe 3aHsATHE.
IIpenMer, 3agauu 1 METOABI CEJIEKIIMU. | 'eHeTHUECKHE 3aKOHOMEpHOCTH cenekuuu. Yuenue H. V. BaBunosa o
Tema 11.4. [IEHTpax MHOT000pa3us M MPOUCXOXKACHUS KyIbTYPHBIX pacTeHuil. buorexHonorus, ee JOCTHXXEHHUS,

OCHOBBI CeJICKIINH.

TNEPCHCKTHUBLI PA3BUTUA.

CamocrosiTesbHasi padoTa 00y4arOUIUXCH.
[lepeyncanTh EHTPHI IPOUCXOXKICHUS KyTbTYPHEIX pacteHui ( mo H. Y. BaBunony)

Pasznen 12. Bug

Tema 12.1. PazButue Coaep:xanue yue0OHOT0 MaTepuasa. 2.
JKH3HU Ha 3emuie DBOITIOIIMOHHAS TEOPHSI U ¢€ POJib B (DOPMUPOBAHUK COBPEMEHHON €CTECTBEHHOHAYYHON KapPTHHBI MHpA.
MaxkposBoJouust 1
MAaKpPO03BOJTIONHSA
CamocrosiTesibHAast padoTa 00y4arOUIUXCs.
HOHFOTOBHTBCS{ K TCPMHUHOJIOTUYCCKOMY TUKTAHTY.
TpaKkTHYECKOE 3aHsATHE. 2

Tema 12.2. Bua m ero
KpUTepHU

DBOJIIOLIMOHHAS TEOPUSI U €€ POJIb B (JOPMUPOBAHNH COBPEMEHHOH €CTECTBEHHO — HAYYHOH KapTHHBI Mupa. Bus,
€ro KpUTEepuH.
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CamocrosiTebHast padoTa 00y4alOHXCH.
IIpuBecT mpuMeps! K KaXKJIOMY KPUTEPHIO BUIA.

Tema 12.3. [Tonynsuus
KaK CTPYKTypHas
eIMHHUIA BUAA U
IBOJIIOLNH

Copep:xaHue yueOHOIr0 MaTepuaJia.
[Momymnsiuust Kak CTPYKTypHAs €AMHUIIA BUIA U 3BOJIIOIHN.

CamocTosiTe1bHAst padoTa 00y4YarouXCcs.
Hoxnan «[lomymanus kak equHAIAa OHMOIOTHIECKON IBOIFOIIHIY.

Pa3zngen 13. DxocucreMbl

Tema 13.1. DxoJorus —
HayKa 0
B3aHMOOTHOLIEHUSX
OpraHu3MoB MEKIY
co0oii U oKpykaromei
cpenoi

ConepixaHue y4eOHOr0 MaTepHuaJa.

IIpeamer m 3amaum SKOJIOTHH: y4eHHE 00 JKOJOTHMYECKHMX (aKTOpax, ydeHHE O COOOIIECTBaX OpPraHM3MOB,
yuenune o 6nocdepe. [Torsarrie 06 sxonornyeckux cucremax. Llenn nuranns, tpoduieckue yposau. bruoreornenos
KaK 3KOCHCTEMA.

CamocrosiTesibHAst padoTa 00y4arOUIUXcs.
[ToaroroBUTHCS K TEPMUHOJIOTHUECKOMY TUKTAHTY. Jloknansl Ha Temy «Bo3zaeiicTBre yenoBeka Ha IpUpOay Ha
Pa3IMYIHBIX 3TaNaX Pa3BHTHUS YEIOBEUECKOTO OOIISCTBAY.

Tema 13.2. buocdepa —
rJa00aJbHas PKOCHCTEMA

Coaep:xanue yueOHOro MaTepuasa.
Buocdepa — rinobanpHas sxocucreMa. Yuenue B. . Bepuanckoro o 6uocdepe.

CamocrosiTesibHast padoTa 00y4arOUIUXCH.
[IpopaboTaTh KOHCIIEKT, TOATOTOBUTCS K YCTHBIM OTBETaM.
CooOmenns Ha TeMy «BiustHue OKpy Karoliel cpesbl 1 e€ 3arpsisHeHUsI Ha Pa3BUTHE OPTaHU3MOBY.

Tema 13.3. OcHoBBI
IKOCHUCTEMHOH
KOJIOTHH.

IIpakTnyeckoe 3a1anue.
OCHOBHFIC HaTIpaBJICHUS BO3ICHCTBUA YeloBeka Ha Orochepy. TpaHcopMalus eCTeCTBEHHBIX SKOJIOTHISCKUX
cucteM. OcoOEHHOCTH arpo’KOCHCTEM (arporieHO30B).

CamocrosiTesibHAst padoTa 00y4aroUIUXcs.

Bcero: 162 u.
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3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanuzanuss mporpammbl JUCHUILIUHBI TpeOyeT HaIM4YUsl Y4eOHOrO €CTECTBEHHO-HAYYHBIX
JTUCIUTUINH.

Oo6opynoBanue y4eOHOro kKaOumHeTa OHOJIOTHM: TaOJHUIBI, MaKETbl, MYJSDKH, BJIAXKHBIC
npenaparbl, MOPTPETHl YYEHBIX, repOapuil, MeYaTHbIM pa3aTOYHBIA MaTepuall, YYeOHHKH,
MUKpOJIabopaTopusl.

OobopynoBanue yueOHOro kaduHera pusukm:
Y4eOHO-IpaKTHUeCcKOe U yueOHOo-1abopaTopHOe 000pyI0BaHKE:
[Tpubop 1 neMoHCTpaui OPOYHOBCKOT'O ABHKEHUS

Habop BemecTs /1 nccie10BaHUs MUIABJICHUS U OTBEPIEBAHUS
KommiekT o6opynoBanus no snekrpoannamuke (K19)
KoMmieKT monocoBbIx, TyrooOpa3HbIX U KOJIBIEBBIX MAaTrHUTOB
KommuiekT npubopoB [1si IeMOHCTPAIMN CBOWCTB JIEKTPOMArHUTHBIX BOJH
Marmuna snekTpuyeckas ooparumas

Habop no nepenaye 351eKTpUYeCcKOi SHEPTUU

[Tpubop 11 NeMOHCTpalMK B3aUMOJICHCTBUS NapajlieIbHbIX TOKOB
[Tpubop /1 NEMOHCTpALMK BPAIIEHUS PAMKHU C TOKOM B MAarHUTHOM I10JI€
[Tpubop 114 N3y4eHUs CBOMCTB AJIEKTPOHHBIX ITYYKOB

Habop «3nexTpuuectBo»

Kowmmiekt «ueprusi, paboTa, MOITHOCTH)»

KommiekT «B0300HOBIsSIEMble HUCTOYHUKU SHEPTHI

KommuiekT no anexkrpoauHamMuke « 9KCIEpUMEHTaIbHbIE 3ajaun»
KowmrmiekT nmpubopos mist porordpdexra

Kirou

barapes konnencaropo bK

Amnepmerpsr 3-86

Amnmapar tenerpadHblii JeMOHCTPAIIMOHHBII

barapes conHeuHas

Boner™merpsr 3-87

["anpBaHOMeTp AeMOHCTpalMoHHbIH M 1032

JInoapl Ha KOJIOAKE

HpoccenpHas KaTymka

3BOHOK JIEKTPUYECKUI IEMOHCTPALIMOHHBIN

WHankaTop MarHuTHOTO IMOJIS

KoHnneHcaTop nepeMeHHON EMKOCTH

Karymika 11t ieMoHCTpalii MarHUTHOTO MOJIst

HaGop no snextponuzy

Habop kepamudeckuii MarHuTOB

Munmnamnepmerp MA-2,5

MarHuTHBbIE CTPENIKH

[TepexirouaTenb OAHOMOIIOCHBIN

Ilepekmrouarens ABYXITOIKOCHBIN

[Tpubop s nemoHcTpanuu npasuia Jlenia

[Tpubop s neMoHCcTpanuu BUXpeBbIX TokoB  1-4710
[Tpubop 11 JeMOHCTpalMK 3aBUCUMOCTH COTIPOTUBIICHUS OT TEMIIEPATYPhl
Pamxka ¢ Tokom

CerTka 110 2JIEKTPOCTAaTUKE

CynTaH 3JIeKTpOCTaTUYECKAN

TpyOka ¢ 1ByMs 3JI€KTpoJjaMU
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Tpancdopmaropsl

DIIEKTPOMETP

DJEeKTPOMAarHuT pa300pHbBIi

DNEeKTPOIbl MEHbIE

MaimHa nocTostHHOro Toka M9
MarmmHa MarauTosiekrpudeckas MOM-1
Mammwmna 31ekTpodopHas Maias

3epkaiio

KommiekT 1abopaTopHbIi 10 ONTHKE
JInH3bI Ha IOJICTAaBKE

[Ipu3sma TpaneuueBuaHas

Crexino MatoBoe

CeTopunbTpHI

CnekTpoMeTpbl

Habop nuH3 u 3epkan

HaGop 1o reoMeTpuiecKkoit onTuke
OOBexTuB ¢ 00paTHOM THMH30U

[Tpubop /1g n3ydeHus 3aK0OHOB (POTOMETPHUH

[Tpubop mia onpenenenus AMHbI cBeToBoi BoHb [IICBM

[Tpubop s cinoxenus uetoB crektpa [1CL]
IIpu3ma npssMoro 3peHust

[Ipu3ma nucnepcuoHHas

TpyOxu crniekTpanbHbie (HaOOp)

Mopeinb Hacoca BCacChIBAIOILIETO

Monenb TpyOOK OMHAKOBOTO CEUCHUS
Mopeinb 4eThIpEXTAKTHOIO JBUTATENS

Habop xanumnsipos

Habop ten nis kanopumeTpudeckux padbot
Habop cBUHIIOBBIX UIUHAPOB

OrsuBo BO3yLIHOE

[Tpubop ayis neMoHcTpauu aedpopMalimii
[Tpubop /1 IEMOHCTpAIMK TA30BBIX 3aKOHOB
[Tpubop 11 neMOHCTpalui OPOYHOBCKOIO ABH)KEHHUS
[Tpubop /1 IEMOHCTpAIMH TETIIOEMKOCTH TeT
[Tpubop Ay IEMOHCTPALIMH PACIIUPEHUS TEI
Cocyab! coolmaromyecs

TpyOka BoasiHas

Junamomerpsr SH 10H

Hunamometp K

Jnnamomerp nemoncrpaunonssiii JJITH
MasTHuUK B Hacax

MarrHa neHTpoOeKHas YepBIUHAS

Mopens BecoB

Habop npyXMHHBIX TUHAMOMETPOB

Ha6op Ten u3 20 6pyckoB

Habop u3 3-x mapukoB

Habop mo crartuke

Habop no cratuke ¢ MarHuTHBIM aepxkarenem HCT-2

O6opynoBanne y4eOHOro KaOMHeTa XUMMHU

CTOJIBI U CTYJIbSI 110 KOJIMYECTBY OOYHaIOIINXCSI.
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OobOopynoBanue padouyux MecT KaOMHeTa XHMMH: XHUMHUYECKas IMOCYyAa; XUMHYECKUE
peaKTUBbI; MKadbl ¢ BHITSDKHOW BEHTHIIALMEH, MOWKM JUIS MOCYHBI, CyIIKa A MPOOUPOK U
K00, anTeyka MepBOW MOMOIIM, TaOMHUIBI, ydeOHbIE MOCOOMsS, pa3laTOYHBI MaTepuan s
NpOBEICHUS JTAOOPATOPHBIX U MPAKTUUECKUX padoT.

NH®OPMAINUOHHO-KOMYHUKAIIMOHHBIE CPEJICTBA
OtkpeiTas ¢pusuka 2.6 yacts 1

OtkpeiTas ¢pusuka 2.6 yactp 2

OTtkpsiTas acTpoHOMUSA 2.6

YPpoKu OTKPBITOTO KOJUIeIKa. ACTPOHOMHUS.

Bupryanpnsriii mimanerapuiit REDSHIFT 6

ABTOpCKHE JIEKTPOHHBIE PECYPCHI

buonoruueckue uccienoBaHusl.

DKOJIOTHS U )KU3Hb. | U 2 4acTeb.

buonorus 9.

Texnuveckue cpeacTBa 00y4eHuUs:
KOMIIBIOTEP

IIPOEKTOP

9KpaH

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JIUTEpaTyphbl.

OcCHOBHbBIE HCTOYHHUKH.

1. Camoiirenxko II.M.  EcrectBo3Hanue. dusuka: Y4eOHUK I CTYJICHTOB
MpoECCHOHANIBHBIX ~ 00pa30BaTEbHBIX  OpraHW3alluii, OCBauWBawIIMX mpodeccunn U
crenuansaoctu CIIO. - M., 2016.

2. Cawmoiinenko I1.U. EctrectBo3nanue. ®usuka. COOpHUK 3amad: yuel. mocodue st
CTYJIEHTOB Mpo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allMi, OCBAWBAIOIINX MPOPECCHH U
crrenmansHoctu CIIO. - M., 2016.

3. Mskumes . 1. ®DU3UKA: Vueb. s 10 xn. / . S. Msxumes, b. b. Byxosues, H. H.
Corckuit.- 3. mopad.- 336 c.: un. (B mep.). — M., 2016.

4. Mskumes I'. 1. ®U3UKA: Yue6. qs 11 k. / I'. . Msakumes, b. b. bByxosues.- 3.
nopabd.- 336 c.: un. (B mep.). — M., 2016.

S. Caskuna E.B., Jlorunosa I'.Il. Xumust Ans KON U KJIaCCOB TYMAaHUTApHOTO Mpoduis,
10-11 xi1. — M., 2016.

6. Anexcammnaa W.IO., IN'anaktnonos K.B., Jlsnues A.B., Cokonosa WU.M., Baniomxkunna
JI.M. EcrectBo3nanue , 10 xi1. — M., 2018.

7. Xapuenko JI.H. EcrectBo3znanue, 10-11 k1. — M., 2017.

8. KoncrantunoB B.M., Pe3anoB A.I'., ®aneera E.O. O6mias 6uonorus (2-e u3mganue) —
M., 2016.

9. Kamencknii A.A., KpukcyHoB E.A., [Taceunuk B.B. buonorus 10-11 k. — M., 2018.

10. INa6puensu O.C. Xumus 9-10, 11 k1. — M., 2015.
11. I"abpuensu O. C., OctpoymoB U. I'. EcrectBoznanue. Xumus. — M., 2019.
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12. I'abpuensn O. C., OctpoymoB W. I'. Xumus ans npodeccuil M CreruaabHOCTEH
TEXHUUYECKOTO M €CTECTBEHHO — HAyYyHOro Mpoduiiel: yueOHUK AJIs CTYJ. YUPEKACHUN Cpen.
npod. obpazosanus. — M., 2019.
13. Epoxun 1O. M., KopameBa M. b. Xumusa gna npodeccwit u crnenuaibHOCTEH
TEXHHYECKOTO W eCTECTBCHHO-HAYyYHOTO MpOQWIeH: YIeOHUK IS CTYJ. YUIPEKIACHHUHA Cpes.
npod. obpazoanus. —M., 2019.

14. Epoxun 0. M. Xumus: 3agaun u ynpaxkHeHus: yaed. nocoOue Ut CTyA. yUpexIeHHU
cpen. mpod. obpazoBanuss. — M., 2019.
15. Epoxun HO.M. COOpHUK TECTOBBIX 3aJaHHi MO XUMHHU: yded. Mmocodue sl CTYA.

Yupexaenuii cpea. npod. oopazoBanus. — M., 2019.

NutepHeT-pecypcbl

www. pvg. mk. ru (omummuazna «ITokopu BopoObeBBI TOPEI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT AJI NIKOJIBHUKOB «XHUMUS).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIEHUKOB).

www. chem. msu. su (3aexkTpoHHas 6MOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHeT-u3IaHue s yunurteneld «EcTecTBeHHbIE HAyKny).
Www. 1september. ru (MeToaudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (xypHaI «XHUMHS B IITKOJICY).

www. hij. ru (kypHan «XuMHS U KUZHBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHbI
KoHTpo/Ib M OLeHKA pe3yIbTaTOB OCBOCHMS JUCLHUILINHBI OCYILECTBIIAETCS MPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1aOOpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHS 00YYaIOIIMMHUCS MHIMBUAYAIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUH.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHus

CMBIC]I TIOHSATHUI: €CTECTBEHHO-HAYYHBIM METOJ Yerrble 1 TTHCEMCHHBIC OTBETEL,
MO3HAHUS, JNEKTPOMArHUTHOE none, | OATOTOBKA pedepator W JIOKIANOB,
AJIEKTPOMATHUTHBIE BOJIHBI, KBaHT, 93BOJIIOLIMS TCCTHpOBAHHC.

Bcenennoii, Oompmoit  B3peiB, ConaHedyHas

CHUCTEMa, TrajakThKa, I[EePUOJAMYECKUI 3aKOH,

XUMHUYECKasi  CBSI3b, XHUMHYECKas  peakius,

MaKpOMOJIEKyJia, OCJIOK, KaTaiu3aTtop, (EepMeHT,

kietka, nuddepenmuanus kierok, JJHK, Bupyc,

Ouosoruyeckas 3BOJIIOLMS, OHOpa3HO-00pa3ue,

OpraHu3M, MOMYJsALUs, dKOocucTeMa, Ouocdepa,

SHTPOIIUSI, CAMOOPTaHU3AIUS;

CMBICT BEIIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, | YCTHbIe U IUChMEHHBIE  OTBETHI,
cuja, UMIYJbC, paboTa, MEXaHUUYECKasl PHEPrus, | MOArOTOBKa pedepaTtoB U JOKJIAIOB,
BHYTpPEHHSISI dHEpTus, a0CONOTHAs TeMIiepaTypa, | TECTUPOBAaHHUE.

CpelHsisi  KWHETHYECKass  DHEpPrusl  YacTHIl

BEIIECTBA, KOJUYECTBO TEIIOTHI, 3JIEMEHTAPHBIH

ANEKTPUYECKUI 3apsT;

CMBICJT  (PU3UYECKHX 3aKOHOB KJIACCHYECKOW | YCTHBIE M MHUCbMEHHBIE  OTBETHI,
MEXaHHUKH, BCEMUPHOIO TATOTEHHS, COXpPaHEHMs | MOArOTOBKAa pedepaToB U JOKIAJOB,
SHEPTUM, UMITYJIbCA U DJICKTPUUYECKOTO 3apsjia, | TECTUPOBAHUE.

TCPMOANHAMUKH, BHCKTpOMaFHHTHOﬁ HWHIAYKIWH,

BKJIaJ] BEJINKUX yYEHBIX B (POPMUPOBAHNE
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI
MUDA;

[ToaroroBka pedepaToB U TOKIAIOB.

MPUBOJIUTH MPHUMEPHl IKCIEPUMEHTOB U (HIIN)
HaOMIOAE€HUH,  OOOCHOBBI-BAIOIIMUX:  aTOMHO-
MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA,
CyIIECTBOBAHUE JJIEKTPOMATHUTHOIO TOJIA U
B3aMMOCBSA3b DJIEKTPUYECKOIO ¥ MarHUTHOTO
IIOJIEW, BOJHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOpPaTHMMOCTb TEIJIOBBIX IPOIECCOB,
paz0eraHue rajakTUK, 3aBUCHUMOCTb CBOMCTB
BEUIECTBA OT CTPYKTYpPBI MOJEKYJ, 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOW PeaKIMH OT TEMIEePaTyphl
U KaTaJlu3aTopoB, KIETOYHOE CTPOECHUE JKUBBIX
oprauu3moB, poab JHK kak  HocuTens
HACJIC/ICTBEHHOM  WMH(OpPMAaLUU,  HBOJIOHIO
KUBOW TPHUPOABI, MPEBpAIllEHUsT HHEPruu MU
BEPOATHOCTHBIN XapaKTep IPOLECCOB B KUBOWU U
HEXXHBOW MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHCTEMBI, BIIUSHUE ACITEIbHOCTH YEIOBEKA HA
HYKOCHUCTEMBI;

VYcTHBIE M NHCBMEHHBIE
BBIIIOJTHEHHE  J1TaOOpaTOpHBIX
3alIMTa J0KIa10B U pedeparos.

OTBETHI,
pabor,
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OOBSICHATh TPUKIAJHOEC 3HAYCHHE BAKHEHIINX
JOCTH)KEHUH B 00J7aCTH €CTECTBEHHBIX HayK JUISL:
pa3BUTUSL SHEPreTHKH, TPAHCIOpPTa M CPEACTB
CBSI3U, IOJYYEHUsI CUHTETUYECKUX MaTepHajIoB C
3a/laHHBIMU CBOMCTBaMH, CO3/1aHHUs
OMOTEXHOJIOT UM, JICUCHMUSI MH(EKIMOHHBIX
3a00J1€BaHUI, OXpaHbl OKPYXKAIOILEH CPEbI;

VYcTHBIE U MHCHbMEHHBIE OTBETHI, 3alIUTa
pedepaToB U T0KIaI0B.

BBIJIBUTaTh THUIOTE3bl M TMpeasiaraTh MyTH HUX
NPOBEPKU,  JenaTh  BBIBOABI HAa  OCHOBE
AKCIIEPUMEHTANIbHBIX JIAHHBIX, MPE/ICTABJICHHBIX B
BUJIE rpaduKa, TaOIUIbl WM JUarpaMMBbl;

YcTHRIE W TUCHMEHHBIE  OTBETHI,
BBITIOJIHEHHE JTA0OPATOPHBIX pabOT

paboTaTh ¢ eCTECTBEHHO-HAY4YHOU MH(pOPMAIUEH,
conepxamieiics B coobmenusx CMU, uaTepHeT-
pecypcax, Hay4HO-TIONYJISIPHOM  JHMTEeparype:
BIIAJIETh METOJIaMH MIOUCKa, BBIJICTISITH
CMBICJIOBYIO OCHOBY M OLIGHHBATh JJOCTOBEPHOCTD
uH(popMaLuu;

[lonroroBka u 3amura pedepaToB U
JIOKJIJIOB.

21




