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1. MACIIOPT ITPOI'PAMMBI YYEBHOM JAUCHUITINHBI
EcrecTBO3HAHME

1.1. Ob6aacTh NpUMEeHEeHHUS POTrPAMMBbI

[Iporpamma yuebHo# auctumunsl sBisercs yactoio [IIICC3 B cootBercTBUmM ¢ PI'OC no
cneruanbHoctT  CIIO  ApanTuBHas ¢du3uyeckas KyJbTypa Uil IpodeCcCHOHATBHBIX
00pa30BaTENIbHBIX OpraHU3aLUH, PeaTu3yoIuX 00pa30BaTENbHYI0 IPOrPaMMy CPEIHEro OOIIETo
o0pa3oBaHus B Npe/ieaax OCBOSHHsI OCHOBHOM IpodeccroHaabHON 00pa30BaTebHON MPOrpaMMBl
CIIO (OINoIT CIIO) Ha ©6a3ze ocHOBHOTO oOmero oOpa3oBaHHUs, TPU TOJITOTOBKE
KBAJIM(HUIIMPOBAHHBIX PAa00OUHNX, CIyKaIlUX, CHEIMAINCTOB CPETHETO 3BEHA.
1.2. MecTo AMCHHMIVIMHBI B CTPYKType NpOorpaMMme NOATOTOBKH CIEIHATHCTOB CpPeAHEro
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
KPUTEPSIMU C ONPEJICTEHHON CUCTEMOM IIEHHOCTEM;

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

— 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 OKPYXAIOUIMX SBJICHHM, COXpPaHEHHUS 30pPOBBS, obOecrmeueHUs O0e30MacHOCTU
KU3HENICSITCIIbHOCTH, Oepe’KHOTO OTHOIIICHUS K IPUPOJIE, panroHaIBLHOTO
MIPUPOIONOIB30BAHUS, & TAK)KE BBITIOJIHEHHS POJIM TPAMOTHOTO OTPEOUTENS;

— chOpPMHPOBAHHOCTh TMPEACTABICHUN O HAYYHOM METOJIC TO3HAHUS TPHUPOILI 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 IIO €CTECTBEHHO-HAyUYHBIM BOIPOCaM, HCIOIb30BaTh
pa3IMyHble WCTOYHMKU HWH(OpMAuUM IS TOATOTOBKHM COOCTBEHHBIX Pa0OOT, KPUTHUYECKH
OTHOCHUTHCS K coobenusMm CMU, copepkamum HayqHYIO WH(OPMAIIUIO;

— c(OpMUPOBAHHOCTh YMEHHUH MMOHWMATh 3HAYUMOCTh €CTECTBEHHO-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 MPOrPaMMbl JMCIUIINHBI:

MaKCUMAaJIbHOHN ydeOHOM Harpy3ku odydvatromerocst 162vaca, B ToM 9ucie:
00s13aTeNIbHON ayAUTOPHON yueOHO# Harpy3ku oOydatomierocs 108 vacos;
CaMOCTOSITEIBHON paboThl o0yuatomerocst 42 yaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHUILJINHBI

2.1. O0beM yueOHOI TMCUMIJIMHBI M BH/IBI Y4e0HOH padoThl

Buna yueOHoii padoThl

O0BeM 4yacoB

MaxkcuMmaJibHasi ydeOHasi Harpy3ka (Bcero) 162

Oobs13aTesibHAs ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 108

B TOM YHCJIE:
MIPAKTHYECKHE 3aHATHUS 28
KOHTPOJIbHbIE pabOTHI

CamocrosiTesibHast padoTa o0y4awuierocs (Bcero) 42
oomawnas paboma (TIOATOTOBKA K KOHTPOJBHBIM U J1aOOpaTOPHBIM

paboTaMm, (QHU3MUECKUM W TEPMHUHAIOTHYECKHM JWKTAHTAM, IIOATOTOBKA K

YCTHBIM OTBETaM U MMCbMEHHBIM OIPOCaM)

no02omosKa peghepamos, 00KIA008, CO0OWeHUl, npe3eHmayuil
KOHCYTbmayutl 12

Umoeosas ammecmayus 6 ¢popme: nuddepeHInpOBaAHHBIN 3aUET




2.2. [IpumepHbIii TeMATHYECKHH IUIAH U COlepPKAHHUE Y4eOHOM AU CHUIITTMHbI

Ecmecmeo3nanue

HaumenoBanue Coaep:xaHue y4eOHOr0 MaTepuaJia, JaGopaTopHbie H NPAKTHYECKHE PaGoThI, CAMOCTOsITe/IbHAs pagoTa O6bem vacos YpoBenb ocBoeHuUs
pa3aeoB H TeM o0yyamuxcs, KypcoBasi padoT (IpoeKT)
1 3 4
OU3UKA 70
Copeprxanue yaeOHOTo MaTepHaia 2 2
@usnka — (yHAaMEHTANIbHAs HayKa O MPUpOJC. ECTECTBEHHO-HAYYHBIH METOJ MO3HAHWS, €r0 BO3MOXKHOCTH H
TPaHULBI IPUMEHHUMOCTH. DKCIIEPUMEHT M TEOPHUS B TIPOIIECCe MO3HAHUS IPHPOAbl. MoenupoBaHie pU3nuecKux
Bgenenue SIBJICHUH U mporieccoB. EcTecTBeHHO-HAayYHAs KApTHHA MUDPA U €€ BKHCHIIIHE COCTABIISIOIIHE. 2
EnuHCTBO 3aKOHOB IPHpPOJBl M COCTaBa BemiecTBa Bo BceenenHo#t. OTKpsiThs B (H3MKE — OCHOBA Iporpecca B
TEXHHUKE U TEXHOJOTHH MPOU3BOICTBA.
CamocTosiTenbHas padoTa 00yJaronuxcst -
Pazpgen 1.
MexaHuka 19
Tema 1.1. ConiepxaHne yaebHOro Marepuana 4 2
Kunematnia Mexanudeckoe npuwikende. Cucrema orcuera. Tpaekropusi aswkenus. Ilyth. Ilepememienue. PaBHOMepHOE
npsiMonuHeliHoe aBmKeHne. CKopocTs. OTHOCHUTEIBHOCTh MEXaHHIECKOTO IBIDKCHUS. 3aKOH CIIOMKEHHUS CKOPOCTEIL.
I'padukn  amwkenus. CpenHss CKOPOCTh TPH  HEPAaBHOMEPHOM  [BIDKCHHH. MTHOBEHHas  CKOPOCTb.
PaBHOyCKOpeHHOE TIpsSIMOJIHHEIHOE ABIKeHne. Y ckopeHne. CBoboaHoe maaeHue tei. KpuBoimHeiHOe IBIKEHNE.
VriioBasi cKOpocTh. PaBHOMEpHOE JIBI)KEHHUE MO OKPY)KHOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.
CamocrosTenbHas paboTa 00y4arONIIMXCs: MOArOTOBKA K KOHTPOJIbHOW paboTe, TePMUHOJIOTHUSCKOMY AUKTAHTY, K 2
YCTHBIM OTBETaM M MMCbMCHHBIM OIIpOCaM
Tema 1.2. Copepxanue y4eOHOTO MaTeprana 2 2
Munamuka Macca u cuna. Bzaumozeiicteue ten. 3akonsl qunamMuku. Cusl B ipupoe. Crocobsl M3MepeHHs CUlL.
WHepuanpHas cucteMa oTcuera. 3aKOH BCEMHUPHOTO TaroteHus. HeBecoMocTb.
IMpaktuueckas padora: «VccnegoBaHne 3aBUCUMOCTH CHJIIBI TPEHHSI OT BECa TEJIa» 2
CamocrosTenbHas paboTa 00yJarOIMXCs: MOArOTOBKA K KOHTPOJIBHON paboTe, TEPMUHOJIOTHYECKOMY TUKTAHTY, K 2
YCTHBIM OTBETaM M MMCbMCHHBIM OIIpOoCaM
Tema 1.3. ConepkaHne yuebHOro Marepuana 2 2
3akonbl HMmynbe Tena. 3aKOH COXpaHEHUs UMITylIbca. PeakTuBHOE ABMKeHne. Mexannueckas pabora. MomnocTts. PaGoTa
co;‘;;:szzg B CHUIBI TATOTEHHS, CHIIBI YIPYTOCTH U CHJIBI TpeHUs.. Mexanudeckas sHeprust. Kunerudeckas sueprust. Kunerndeckast
sHeprus u paboTta. IloTeHIManbHas 3HEPrUs B IpaBUTALMOHHOM ToJe. [loTeHnmanbpHas s3Heprus ynpyro
Je(OpMHUPOBAHHOTO Tela. 3aKOH COXPaHEHHUSI OJHOW MEXaHUIECKON YHEPTHH.
KonTponsras pabora 2
CamocrosiTensHast paboTa 00yJaOMIUXCs: TOArOTOBKA K KOHTPOJIBHON paboTe, TePMUHOIOTHIECKOMY AUKTAHTY, K
YCTHBIM OTBETAaM U ITUCbMEHHBIM OTIPOCaM 2
1

KOHCYJ'II)TaIII/ISI «Pemrenue 3aJ1aq I10 3aKOHaM MCXaHUKW»




Pasznen 2.

OcHOBBI
MOJICKYJISAPHOM 15
¢uzuku n
TePMOANHAMUKH.
Tema 2.1. Coneprxanue yaeOHOTO MaTepuaa. 4
MoJaekyaspHas ATOoMECTHYECKAsl TEOPHsI CTPOEHHMS BellecTBa. HabroieHnst ¥ OBITHI, TTOITBEPKAAIOIINE aTOMHO -MOJICKYIISIPHOE
¢pusuka. CTpOCHHE BemecTBa. Macchl U pa3Mephl MOJIeKyIl. TeroBoe NBIKEHHE YacTHUI] BerlecTBa. bpoyHOBCKoe NBIKEHHE.
WneanwHebiii ra3. TemnepaTypa kak Mepa cpeilHeil KHHETHYECKON SHEPIUH YacTUll. Y paBHEHHE COCTOSTHUSA
njeanbHoro rasa. Mzomnporneccs! 1 ux rpaguku. OObsSCHEHNE arperaTHbIX COCTOSIHUM BellecTBa U (ha30BBIX
MePEeX0I0B MEXIY HIMU Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX TIpecTaBleHIA. CBA3b MEXy JaBJICHAEM U CpEeTHEH
KHHETHYECKON PHEpTueil Moiekyn raza. Padora raza. Mozens xunkoctu. [IoBepXHOCTHOE HATSDKEHHUE U
cmaunBanue. Kpucraumyeckue u amopgHsie BeniecTa. JKHIKue KpUCTaIIBL.
CamocTosiTenpHas paboTa 00yJaromxcs 1
Tema 2.2. Cogneprxanue yaeOHOTO MaTepraa. 4
TepMoamHaMuka Baytpennsis saeprus. PaboTta u TermooTnavya kak criocoObl M3MEHEHHUS BHYTpeHHEH 3Heprun. [1epBoril u BTOpOit
3aKOHBI TepMOAMHAMUKH. [IpuHIHIEI neficTBus TermmoBbix MammuH. KITJI TernnoBeix aqsurarencii. TerioBbie
MAaIMHBI ¥ UX IPUMEHEHHE. JKOJIOrHYeCKUe poOIeMbl, CBSI3aHHBIE C TIPUMEHEHHUEM TEIUIOBBIX MAINH, U
poOIeMBI SJHEPTOCOCPEKCHHSI.
Konrpounsnas padorta 2
CamocrosTenpHas padoTa 00yJaromuxcs: MOATOTOBKA K KOHTPOJIBHON paboTe U ceMUHapy, K YCTHBIM OTBETaM U 3
MUCHMEHHBIM OITpOcaM
Koncynpranus «Penienne 3a1a4 1mo 3aKk0HaM MOJICKYIISIPHOHN (H3UKHN U TePMOIHMHAMHUKIY 1
Pazgen 3.
OcHoBBI 21
3J1eKTPOAMHAMHUKH.
Tema 3.1. Cognepxanue yaeOHOTO MaTepraa. 4
JJIeKTpOCTaTHKA B3aumMopeiicTBue 3apsDKEHHBIX Tell. DIEKTPUUECKUH 3apsa]. 3aKOH COXPAHEHHs IEKTPUUECKOT0 3apsiia. 3aKOH
Kynona. DnexrpocraTrdeckoe 1mose, ero OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXAy HUMH. [IpoBOTHIKY 1
U30JIATOPBI B JIEKTPOCTATUUECKOM MOJ€E. DNEKTpHUECKas EMKOCTh KOHAEHCATOPA. DHEPrusl IEKTPOCTATUIECKOTO
OJIS.
CamocTosiTenbHas padoTa 00ydarouxcsi: MOAroTOBKa K KOHTPOJIbHOM paboTe, K YCTHBIM OTBETaM U MUChbMEHHBIM 2
ompocam
Tema 3.2. Cogneprxanue yaeOHOTO MaTepraa. 6
IHocTosaHHbIi TOK IocrostHHBIN AnmekTpryeckuid ToK. Cuila TOKa, HalpsyKEHHe, JEKTPHYECKOe CONPOTHBIIEHHE. 3akoH OMa Ui
y4JacTKa LEMH | MOJTHOH 3JIEKTPHUecKoi menn. PaboTa 1 MOIITHOCTH MMOCTOSIHHOTO ToKa. 3akoH Jlkoyns—IJleHta. 4
TemnoBoe AeHCTBUE IEKTPHUUECKOTO TOKA. DIIEKTPHUUECKUNA TOK B Pa3JIMYHBIX CpeIax.
[Mpaktudeckas pabota «COOpKa AMEKTPUIESCKOH e H3MEPEHHE CHIIBI TOKA H HANIPSDKCHUS Ha €€ Pa3InIHbBIX 2
y4acTKax»
CamocTosTenbHas padoTa 00yJaromuxcs: MoJAroToOBKa K KOHTPOJILHOM U 1abopaTtopHOl paboTe, K YCTHBIM OTBETaM 2
1 TICEMEHHBIM OTIPOCaM
Koncynbpranus «Penienue 3a1ad o 3akoHaM 3J1€KTPOIUHAMUKIY 1
Tema 3.3. Coneprxanne yueGHOTO Marepuana. 4




MarsnuTHoe 1oJie.

MarauTHO€ I10JI€ 1 €0 OCHOBHBIE XapaKTEPUCTUKH. JIeHiCTBIE MarHUTHOTO TOJIS HAa IPOBOJHHUK C TOKOM. 3aKOH
Awmmnepa. Onexrpoasurarens. Cuna JlopeHna. SIBneHne 3JeKTpOMarHUTHOW MHIYKLIUU. 3aKOH JIEKTPOMAarHUTHOM
naaykid. Ipasuno Jlenna. Camonsaykims. MHAyKTHUBHOCTH. DHEPTHsi MATHUTHOTO IOJISL.

CamocrosTenpHas padoTa 00yJaroMMXCs: MOATOTOBKA K KOHTPOJIBHOH paboTe, K YCTHBIM OTBETaM U IHCEMEHHBIM
orpocam

Paznen 4.
KoJjie6anus 1 BOJIHBI

Tema 4.1.
Mexannueckne u
3JIeKTPOMATHUTHbBIE
KO0JIe0AHUS U BOJHEBI.

ConepxaHue yueOHOTO MaTepuara.

CBobOognsie konebanus. [lepron, gacToTa u amIumTyaa konebanuii. [lapMoHudeckue konebanms. MaremaTndeckuit
U TIPYXUHHBIN MasTHUKY. [[peBpaleHne s3Hepruy Ipyu rapMOHIMUYECKUX KoJlebaHUsIX. MexaHnuecKue BOJHBI U UX
BUIbL. 3BYKOBBIC BOJIHBI. YJIBTPa3BYKOBBIE BOJHBIL. YJIBTPAa3BYK M €T0 UCIIOJIB30BAHUE B MEUIIMHE U TEXHHKE.
CBo0OoaHbIe AeKTpoMarHuTHEIE kKoneOanns. KonebarenpHblil kKoHTYp. @opmyna TomcoHa. BeiHYK1€HHBIE
AJIEKTPOMArHUTHBIE KosieOaHus. ['apMOHUYEeCKUe IIEKTPOMArHUTHbIE KOJieOaHHs. DIIEKTPHUECKUH pE30HAHC.
[TepemenHslii Tok. Dnekrporeneparop. [lonyuenue u nepenaya snekTposHeprun. [Ipoonemsl sHeprocoepexeHusI.
DJIEKTPOMAarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOIHBL. CKOPOCTH 3IEKTPOMArHUTHBIX BOJH. [IpHHITUITEI paguocBa3n
U TeneBuAeHHs. VIcronb30BaHue 3IEKTPOMArHUTHBIX BOJIH Pa3IMIHOTO JUANa30HA B TEXHUIECKUX CPEJCTBAX CBS3H,
MeJIMIMHE, IPU U3y4EeHHH CBOWCTB BEIIECTBA.

Ipaktudeckas padota: «/3yucHue K0JIeOaHUH MaTEMAaTHIECKOTO MAasTHUKA

CamocTosTenbHasi padoTa: HOArOTOBKA K KOHTPOJILHOM paboTe U ceMHHapaM, K YCTHBIM OTBETaM U MUChbMEHHBIM
orpocam

Tema 4.2.
CBeTOoBBI€ BOJIHDI.
JIuH3bI

Cojneprxanue yaeOHOTO MaTeprana.

Pa3BuTHe npejcTaBieHNni 0 IPUPOJE CBeTa. 3aKOHBI OTPAKEHUs U NpesioMiieHus cBeta. Vurepdepennus ceera.
Judpakmus ceera. Judpakunonnas pemerka. [lomspuszanus ceera. Jucnepcus cBeta. JInazer. opmyrna TOHKOH
suH3bL. OnTHdeckue npudopsl.

[Ipaktudeckas padora: «M3yueHne nHTephepeHINN U AUDPAKIUN CBETaY

CaMocrosiTenpHas padoTa 00yJaromuxcs

Pa3nesn S. DieMeHTBI
KBAHTOBOIi (pu3uKH

Tema 5.1.
KBanToBbI€
CBOMCTBA CBeTa

ConepxaHue yueOHOTO MaTepuara.

PaBHOBecHOe TemmoBoe m3nmyueHne. Kantosas rumotesa [Inanka. @oTtoamekrpudeckuii 3pQexr. YpaBHEHHE
DiiHmteriHa i BHentHero Gorodddekra. Poton. JlaBnenue crera. Jlyann3m CBOWCTB CBETA.

CamocrosiTenpHas paboTa 00ydaromuxcs

Tema 5.2.
Pduzuka aToMa "
aTOMHOIO fpa

CopeprkaHue yaeOHOTO MaTepHaa.

Mopenu crpoenns atroma. Onbit Pesepdopaa. [Tocrymnarst bopa. O0bsicHeHNE TMHEHYAaTOTO CHIEKTpa BOJOPO/Ia Ha
OCHOBE KBaHTOBBIX IocTynatoB bopa. [lornouienne n ucnyckanue csera aromoM. KBanrosas sHeprus. [lpuniun
JICCTBUS U UCIOJIB30BaHUE Jazepa. OnTudeckas CieKTPOCKONHS KaK METO U3YUEHHsI COCTaBa BEIIECTBA.
CocraB 1 cTpoeHne aTOMHOrO siipa. CBOHCTBA SIIEPHBIX CHII. DHEPrHst CBSI3U U Ie(EeKT MacChl aTOMHOTO si/pa.
PagnoakTuBHOCTH. BUIBI painoakTUBHBIX MPEBpaIIeHUNA. 3aKOH palMOakTUBHOTO pacnazaa. CoiicTBa
MOHU3UPYIOIUX SIEPHBIX U3TydeHUH. PalnoakTHBHBIE H3ITy4E€HHSI U UX BO3/ACHCTBUE HA XKHUBbIC OPraHU3MBI.
SnepHble peakuuu. SInepHas sHepreTuka. aeMeHTapHble yacTulbl. DyHaaMeHTaIbHble B3aUMOJEHCTBYSL.

CamocrosTenbHas paboTa 00yJaromuxcs: MOAr0TOBKa K KOHTPOJIBHOH padoTe, K YCTHBIM OTBETaM U MTUCHMEHHBIM
orpocam
Koncynpranus «PelieHne 3a/1a4 1o 3akOHaM KBAHTOBOU (H3UKH»

Paznein 6.

Cosiepxkanue yueOHOTO MaTepuara.




Bcenennas u ee Crpoenne u pazsutue Beenennoit. Kocmomorus. 3se3nsr. TepmosinepHslii cuaTe3. Moens pacmupsroniencs
IBOJIIOLMS Bcenennoii. [Tpoucxoxnenune CosiHeuHo# cucteMsl. [IpoTocosHIle v pOoTOIUIaHeTHBIC 00aka. OOpa3oBaHue
wraneT. [Ipobiema cymiecTBoBaHHS BHE3eMHBIX IBruTH3aImidi. CoBpeMeHHas pu3nuecKasi KapTHHA MHpa.
CamocrosiTenbHas paboTa 00yJaromuxcs
Xumus 46
Conep:xanue yueOHOr0 MaTepuaJia, JJadopaTopHble U MPAKTUYECKUE PA0OThI, CAMOCTOSITEIbHAsI YposeHnn ocBoeHHUst
HaumenoBanue padora o0y4aromuxcs, KypcoBas padora (IpoeKT)

pa3aejioB 1 TEM

Oo0neMm

yacoB

Pazgen 7. O0mas 1 HeopraHuveckas XuMHA

Coaep:xanue yueOHOT0 MaTepuaJa.
XuMudeckas KapTUHA MUpPa KaK COCTAaBHAs YacTh €CTECTBCHHO-HAYYHOU KapTUHBI MHpA.

Tema 7.1.
Breletue Ponb XMMUM B )KU3HH COBPEMEHHOTO 06H1eCTBa. §
[TpumeneHne NOCTHKEHNI COBPEMEHHOM XUMHHU B T'yMaHUTapHO! cepe NesITenbHOCTH
obmiecTna.
Conep:xanue yueOHOro MaTepuaJa. 2
[penmer xumun. BemectBo. AToM. Monekyina. XMMHYECKIHA AIEMEHT U (POPMEI €T0
cymectBoBanus. [IpocTeie u cnoxHble BeniecTBa. OCHOBHBIE 3aKOHBI XMMUHU. Macca aTOMOB U MOJIEKYJI.
OTHOCHTENbHBIE aTOMHAs M MOJIEKyIsipHast Macchl. KonndecTBo BemecTsa. IlocTossHHAS
Tema 7.1. Asoranpo. Mossipaas Macca. 3akoH ABorazpo. MoJisipHbIi 00beM ra3oB.
OcHoBHbBIE IOHATHS H
3aKOHbI XUMHUHU CamocTosiTe1bHasi padoTa 00y4yaroluxcsi:
[Mono6pare npumepsl Mo Teme «OTpakeHHE XMMHUYECKHX CIOKETOB B IPOM3BEICHUSX XY/I0’KECTBEHHOM
JUTEPaTypPhl U UCKYCCTBA.»
[oarorosuts coobmenne «M.B.JIOMOHOCOB — «II€PBBIN PyCCKUI YHHBEPCUTETY
BpinosHUTh 3a/1aHue B TETPAJM JJIsl CAMOCTOSTENILHOM paboThI.
Conep:xkanue yueOHOro MaTepuaJa. 2
Otxpsitre [lepronnaeckoro 3akoHa. [leproandeckas cHCTEMa XUMHYECKUX 3JIEMCHTOB
Tema 7.2. . U. Menneneesa.
Mepuoxuyeckuii 3axon u | SHaueHue [lepromuaeckoro 3axona u Ileproamaeckoii CHCTEMBI XUMITICCKHX JIIEMCHTOB
Mepuoauyeckast J. . MenpeneeBa as pa3BUTUSA HAyKU U IOHUMAaHUS XUMHYECKOM KapTUHBI MUpA.
cucrema xuvuuecknx | A-M.MenzeneeB 06 06pa3oBaHUU U rOCY1apCTBEHHOMN MOJIUTHKE.
saementos JI. M. CamocTosiTeJibHAs1 padoTa 00y4aroIUXCH:
MengeneeBa OxapakTepu30BaTh XUMHUUECKUH IEMEHT 110 MOJIOKEHHIO B IEPUOTUUECKON cUCTEME
Koncynabranum:
XapaKTepUCTHKA IEMEHTA 0 MOJIOKEHUIO B NEPHUOJNYECKON CHCTEME.
Tema 7.3. Copep:xanue yueOHOro MaTepuasa. 2

CTpOCHI/le BCIIECCTBA

KoBasienTHast CBs3B: HETIOJISIpHASA M IIOJIIpHAs. Honnas cBs3p. KaTnoHBI M aHHOHBL
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Metammdeckas CBSI3b. BO,I[OpO,HHaH CBA3b.

CamMocTosiTe1bHasi padoTa 00y4Yaroluxcs:
OxapakTepu30BaTh CTPOCHUE NPEATIOKCHHOTO BELIESCTBA.

Tema 7.4.
Boaa. PactBopsl

IIpakTH4yeckne 3aHATHSA:
Bopna B mpupoze, ObITy, TEXHHKE U Ha Ipou3BoACcTBE. DHU3ndecKie U XMMUUECKHE CBOHCTBAa BOoAbl. OmpecHeHne
BOJBL. ArperaTtHble COCTOSHHUSI BOJBl U €€ MEepexoAbl U3 OJHOIO
arperaTHOrO COCTOSIHUSI B APYTOE.

Kouncyabranuu:
Pemrenne 3a1a4 Ha BeIpaykKeHHE KOHLIEHTPAIIMH PACTBOPOB

Tema 7.5.
XuMnueckue peakuun

ConepixaHue y4eOHOT0 MaTepuaJa.
ITonsaTHE 0 XMMHUUYECKON peakuuu. THUIIBI XUMUYECKUX PEAKLIUM.
CKOpOCTh peakiy ¥ (pakTopbl, OT KOTOPHIX OHA 3aBHCHT.

CamocTosiTe1bHAs1 padoTa 00y4YaroLuXCcs:
BbInosHUTE yripaKHEHHS 1O ONIPEACICHHIO THIIA PEAKIMH ¥ PacCTaHOBKE KO (UIIEHTOB.

IpakTuyeckoe 3aHsITHE
Krnaccuukanus HeEopraHUYEeCKUX COCAMHEHHA M UX CBOMCTBAa. OKCHIBI, KHCIOTHI,
OCHOBAHHUSI, COJIH.

Tema 7.6. [onstue o ruaponuse coneil. Cpena BOJHBIX PACTBOPOB COJNEH: KHCTasA, HEUTpanbHas,
Kuaaccudukanus uienoyHas. Bogopoausiit mokazarens pH pactBopa.
HEeOpPraHMYecKux Omnpenenenne pH pacTBopa cosei.
COeIMHEHMI  UX
cBoiicTBA KoncyabTanum:
Pemenne 3amau M HamucaHWe YpaBHEHHUH, MOATBEP)KIAIOIINX XHMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHNYeCKUX COCANHEHHH.
Conep:xanue yue0HOro MaTrepuaJia
Merasutel. OOmue pusnueckre 1 XMMHYECKAE CBOWCTBA METAIJIOB.
Hemeramner. O0mias xapakTepuCTUKa TJIABHBIX TOJTPYIN HEMETAJIOB Ha MpPUMEpPE
raJIoreHOB.
Tema 7.7. IIpakTnuyeckas padora.

MeTa/Ibl M1 HEMETAJLIBI

B3aumonelicTBie METaNIOB ¢ paCTBOPaMH KUCIIOT U COJIEH.

CamocrosiTe1bHas paboTa 00y4aroIuXCs:
IToaroroBuTh CcoOOWIEHME WM Tpe3eHTalmio (1o BbIOOpY) «BaxHeWmme  CcOelIMHEHHS  METAUIOB H
HEMETaJVIOB B TPHUPOJIE U XO3SAMCTBEHHOH NESITEIbHOCTH YEIOBEKA.)

Paznen 8. Oprannyeckasi XumMus
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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

OpPraHuYecKux
coeHeHMIt
Copep:xanue yyedHOro Mmatepuaja. [IpenensHsle 1 HellpeaeabHbIE YIIIEBOIOPOIbl. Peakiys moamMepu3aum.
[TpuposHBIE HCTOYHUKH YTIIEBOIOPOIOB.
Tema 8.2.
YriieBogopoanl. CamocTosiTebHas paGoTa.
Pemrenue 3aau Ha BHIBOJ] MOJIEKYJISIPHON (OPMYIIBI.
Coobmienne «YTiIeBo10poabl Kak OCHOBA MEXIYHAPOIHOTO.
COTPYJHUYECTBA U BaKHEHILINI UCTOYHUK (hOopMHUpoBaHus OrojpkeTa PDy.
IIpakTHyeckue 3aHATHA
IIpencraBuTenu KUCIOPOACOAEPIKAIIMX OPraHUYECKUX COEIUHEHNUN: METUIOBBIA U STHIJIOBBIN CIIUPTHL,
[JIMIEPUH, YKCYCHAs
Tema 8.3. kuciora. JKUpbl Kak CI0KHBIE S(DHPHI.
Kucnopoaconep:xkamme | Iirokosza. Kpaxwman. Llemonosa.
opraHmyeckue

coeMHEeHHUS. YTJIEeBOAbI

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

Copaepxxanne y4e0HOr0 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.
CamMmocTtosiTeIbHAs1 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 4YejJoBeKa. XHMMHYECKHE OJJIEMEHTHl B OpraHu3Me 4enoBeka. OpraHuyeckue M

XuMHS U JKU3Hb

Heoprannyeckue BemecTsa. OCHOBHbBIE )KU3HEHHO HEOOXOAUMBIE COCIMHEHHS:
OeNKH, YrieBOMbl, KHPbI, BATAMUHBL. YTJCBOIbl — TJIABHBIA HMCTOYHHK SHEPTHU OpraHu3ma. Pojb KHUpOB B
opraHu3Me. X0JIECTEpHH U €ro POJIb B 3I0POBBE YSIOBEKA.
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MuHepanbHBIE BEIECTBA B IPOIYKTax MATaHUA, THIIeBBIe N00aBku. COANaHCHPOBAaHHOE MTUTAHUE.
Xumus B ObITy. Boga. KadectBo Bompl. Moromue u yuctsmue cpeacrsa. IlpaBuina
Ge30macHO paboTHI CO CPEICTBAMH OBITOBOI XMMUU.

CamocTosTeIbHas patoTa 00y4aI0OIHXCH:

CocraBiHHHE OyKJeTa, Npe3eHTalnH, WH(GOPMAIMOHHOTO JmcTa (10 BBIOOpPY cTyzneHTa) «Pojb XMMHYECKHX
3JIEMEHTOB B JKU3HU pacTeHuil. Y 1oopeHus. XuMHUECKHe CPeCcTBa
3allUThl PACTCHUID.

Pasnen 9. buoJiorusi - COBOKYIHOCTb HAYK 0 KUBOW IpUpoje.

Tema 9.1.
Bbuosaornusa -
COBOKYMHOCTb HAYK O
sKMBOM npupozje.
MeToabl HAYYHOT 0
MO3HAHHUSA B OMOJIOT UM

Copep:xanue y4e6HOro MaTrepuaJa.
JKuBasi mpupona kak 0ObEKT M3ydeHHUs OMOJOTHH. MEeTOAbl UCCIICIOBAaHMS JKUBOW IPHUPOJLI B OWOJIOTHH.
OmnpenencHre )KU3HA. Y POBHU OpPraHU3aIUU )KUBOU MaTEPHH.

CamocrosTe1bHas padoTa 00y4aroIuXCcs:
CocTaBUTB BOIPOCH K JICKIHH.

Paznen 10. Kierka

Tema 10.1. CTpoeHue u
(pyHKIUM KIeTKH

ConepixaHue yueOHOT0 MaTepHaJa.

Uctopust wusydenuss xknerku. OCHOBHBIE IIOJIOKEHHMS KIETOYHOM Teopun. Kierka — CTpykTypHO-
¢GyHKIMOHANBHAs (3NIEeMEHTapHas) eanHuna ku3Hu CTtpoeHne KiIeTkd. [IpoKapHOTHl W 3yKapHOTHl — HU3IINE H
BBICIIIME KJICTOYHBIE OPTaHU3MBI.

CamocTosiTe1bHasi paboTa 00y4aoIIUXCs.
Crenath CPaBHUTEIIFHYIO XapaKTEPUCTUKY MPOKAPUOTOB U SYKAPHUOTOB.

Tema 10.2. CTpoenue u
(pyHKInUM KIeTKH

OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH dykapuoT. Kierounoe supo. DPyHKIUM sAapa: XpaHEHHE
BOCIPOM3BENICHUE M Tepefada HACIEIACTBEHHOW HH(DOPMAINH, PETYILUsS XUMHYECKOW aKTHBHOCTH KIICTKH.
CrpykTypa 1 GYHKIUH XpOMOCOM. AYTOCOMBI 1 TTOJIOBBIE XPOMOCOMBI.

CamocTosiTe1bHasi padoTa 00y4yaloUXCs.
IIpopamxupoarts Jieknuio. Pabora ¢ koncriekroM. [Toaroroska goxnaza mo treme «cTopust OTKPBITHS
KJIETOYHOTO CTPOCHHSD)

Tema 10.3. Oco0ennocTn
CTPOEHHS PACTUTEIbHOM
M JKMBOTHOI KJIETOK

IIpakTHyeckast padoTa
Kounrpoabhas padora

CamocTosiTeIbHAsi paboTa 00y4aIOIIUXCS.
3anosHuTh Tabnuny «CpaBHUTENbHAS XapaKTEPUCTHKA PACTUTENILHOM U )KUBOTHOM KIIETOKY.

Tema 10.4. ) Kn3HeHHBIH
UK KJIeTKH

Conep:xanue yueOHOro MaTepuaJa.
JKn3HeHHbIH OUKJI WU €TI0 3aBHCHUMOCTBH OT KIJICTOYHBIX (I)OpM JKHU3HHU. I[eJIeHI/Ie KJIETKH — OCHOBa poOCTa,
Pa3BUTHA U PA3BMHOKCHHA OPraHU3MOB.
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CamocTosiTeIbHAsi paboTa 00y4aIOLIUXCS.
[Ipopaborate cxemy mMuto3a. Pabora ¢ tabnuueii. [loBropenne ¢uznonorun murosa u meiosa. CooduieHne
«Mcropus H3y4eHHs KIETOYHOTO CTPOCHHUS.

Paznen 11. Opranusm

Conep:xanue yueOHOro MaTepuaJa.
Opranusm — eanHoe nesoe MHoroo6pasue oprann3MoB. CrIocOOHOCTH K CAMOBOCIIPOM3BEICHUIO — OJHA M3
OCHOBHBIX CITOCOOHOCTEH KMBBIX OpPraHu3MoB. becronoe pazmuoxenue. [1og0Bo# Tporiecc u MoJIoBoe

Tema 11.1.

pa3mHOkeHne. OTII0I0TBOPEHNE, €ro OMOJIOTHYEeCKOe 3HAUCHHE.
Pazmuoxenne
OpraHu3MoB
CamocrosiTeJbHAsA padoTa 00y4aIOIUXCH.
BbIyulTh OCHOBHBIE MOHSATHSI.
Coaep:xanue yueOHOT0 MaTepuaJa.
Tema 11.2. [NonsTHe 00 MHIUBHIYAILHOM (OHTOTeHE3), SMOPHOHAILHOM (3MOpHOTEHE3) M TOCTIMOPHOHAIEHOM
WHauBHAYAIbHOE pasBuTHU. UHAMBUoYaNbHOE Pa3BUTHE YEIOBEKA U €r0 BOSMOXKHBIE HAPYIICHHUS.

pPa3BUTHE OPraHu3Ma

CamocTosiTeJibHasi padoTa 00yJarouIuXcs.
[MoaroToBHUTE CXeMy SMOPHOHAITBHOTO Pa3BUTH

Conep:xanue yueOHOro MaTepuaJa.

Tema 11. 3. OOmiee mpeacTaBiIeHUE O HACIEACTBEHHOCTH W W3MEHYMBOCTH. | eHeTH4ecKass TepPMUHOJIOTHS M CUMBOJIHKA.
3aK0OHOMEPHOCTH 3aKOHOMEPHOCTH HacJeI0BaHuUs.
HACJICACTBEHHOCTH U
H3MEHYUBOCTH CamocrosiTe1bHasi padoTa 00y4alOIIUXCH.
[IpuBecTn nprMepsl TEHOTUIHYECKOH M MOAN(UKAITMOHHOW N3MEHUYHNBOCTH.
IIpakTHYeckoe 3aHATHE.
IIpenmer, 3agaun u MeTOABI cenekluu. I'enernueckue 3akoHoMepHocTu ceneknuy. Yuenue H. . Basunosa o
Tema 11.4. LEHTpaxX MHOT0O0pa3ns 1 MPOUCXOKICHUS KyIbTYPHBIX pacTeHU. BHOTEXHOIOTHSA, ee TOCTIKEHHS,

OCHOBBI CeJIeKIINH.

TNEPCICKTHUBLI pa3BUTHS.

CamocrosiTe1bHasi padoTa 00y4alOIIUXCH.
IlepeuncnuTh IEHTPHI NPOUCXOXKICHUS KyIbTYpHBIX pactenuil ( no H. V. Basunony)

Pa3nen 12. Bug

Tema 12.1. PazButue Conep:xanue yueOHOro MaTepuaJa. 2.
SKM3HHU Ha 3emuie OBOJIONMOHHAS TeOpHs U e€ poiib B QOPMUPOBAHUN COBPEMEHHON €CTECTBCHHOHAYYHON KapTHHBI MUPA.
MaxkposBoJirounst U
MAaKpPOIBOJTIOIHUSI
CamocrosiTesibHasi padoTa 00y4arouuxcs.
[ToATOTOBHUTECS K TEPMHHOJIOTHYECKOMY IUKTAHTY.
IIpakTHyeckoe 3aHsITHE. 2

Tema 12.2. Bua u ero
KpUTepH

DBOJIIOIMOHHAS TEOPUSI U €€ POJIb B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO — HAyYHOW KapTHHBI MHpa. Bup,
€ro KpUTEpHH.
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CamocTosiTeJbHasA padoTa 00y4aloIHUXCs.
[IpuBecTn npuMepsl K KaXKA0My KPUTEPHIO BUAA.

Tema 12.3. llonynssuus
KaK CTPYKTYypHas
eIMHHUIA BUIA U
IBOJIIOIUH

Conep:xanue yueOHOro MaTepuaJa.
[Momynsmus Kak CTPYKTYpHAS SAWHUIIA BHJIA W SBOJIOIHU.

CamocTosiTeJibHasi padoTa 00y4aroIuXCcs.
Hoxnan «[Tonmynsius Kak eTUHUIA OHOJIOTHICCKOHN SBOITIOIIUI.

Pazngen 13. DxocucreMbl

Tema 13.1. DxoJyorus —
HayKa 0
B3aHMOOTHOIIEHHUAX
OPraHU3MOB MEXKIY
co0oii M oKpysKaroLIei
cpenoit

Coaepxxanue yueOHOro MaTepuaa.

[IpenMeT ¥ 3aauu SKOJOTUM: ydeHHE 00 IKOJIOTHUYEeCKUX (haKTOpax, ydeHHE O COOOLIECTBaX OPraHU3MOB,
yaenne o ouocdepe. [Tonsatue 06 sxonormuecknx cucremax. Lenn nuranms, Tpoduyeckne ypoBHHU. bruoreomeHos
KaK 9KOCHCTeMa.

CamocTosiTeIbHAsi paGoTa 00y4aIOLIUXCS.
[ToaroToBUTHCS K TEPMUHOJIOTMYECKOMY AMKTaHTY. Jlokiansl Ha Temy «Bo3zeiicTBue yenoBeka Ha MpUpOLy Ha
Pa3IMYHBIX 3Talrax Pa3BUTHS YEIOBEYECKOTO OOLIECTBAY.

Tema 13.2. Buocdepa —
rj00aabpHasi JKOCHCTEMA

Conep:xanue yueOHOro MaTepuaJa.
Buocdepa — rnobanbHast skocuctema. Yuenue B. Y. BepHajckoro o ouocdepe.

CamocrosiTe1bHasi padoTa 00y4aIOIIUXCH.
ITpopaboTaTh KOHCIEKT, OATOTOBUTCS K YCTHBIM OTBETAM.
Coobuienus Ha TeMy «BnusHue oKpyXaromieit cpenbl 1 e€ 3arpsi3HeHus Ha Pa3BUTHE OPTaHU3MOBY.

Tema 13.3. OcHOBBI
IKOCHCTEMHOM
3KO0JIOTHH.

IIpakTuyeckoe 3axanue.
OcHOBHBIE HampaBJICHHS BO3JCHCTBUS deroBeka Ha 6noctepy. Tpancdopmarius ecTeCTBEHHBIX SKOJIOTHIECKUX
cucreM. OcCOOEHHOCTH arpOKOCHCTEM (arpoIeHO30B).

CamocTosiTeJibHasi padoTa 00y4arouuXcs.

Bcero: 162 4.

1. — o3HaKOMUTENbHBIN (y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOIMCTB);
2. — penpOAYKTUBHBIHN (BBIMOJIHEHHE JEATEIBHOCTH 110 00pa3ily, MHCTPYKIUH WIH MOl PYKOBOACTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITENIFHOE BBIITOJTHEHHE JICATEIIBHOCTH, peIIeHHE MPOOIEMHBIX 3a71a4)
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI U CHHUITJIMHBI

3.1. Tpeﬁonamm K MUHUMAJIbHOMY MaT€pUAJTBbHO-TEXHUYECCKOMY o0ecrneyeHuIo

Peanuzauuss mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIu4yus Y4eOHOIO €CTeCTBEHHO-HAyYHBIX

JUCLIUILINH.

OGopynoBanue y4eOHOro kKaOuMHeTa OMOJIOTMM: TaOJHUIBI, MAaKEThl, MYJSDKH, BJIAXXKHBIC
npenaparbl, MOPTPETHl YUYEHBIX, repOapuii, MeYaTHbI pa3gaTOYHBId MaTepual, y4eOHHKH,

MHKPOJIA00paTOPHS.

OGopynoBanne yueOHOro kKabuHeTa (PU3NKM:
Y4eOHOo-TIpakTUIeCcKoe U yueOHO-1a0opaTopHOE 000PYAOBAHUE:
[Tpubop myis teMoHcTpaIuu OPOYHOBCKOTO IBHYKCHHUS

Habop BemecTs a1 ncciae10BaHUS TUIABJIEHUS U OTBEPIEBaHUs
KommiekT o6opynoBanus no snekrpoaunHamuke (KJ19)
KOMITIEKT MOI0COBBIX, TYyTOOOPa3HBIX M KOJIBIIEBBIX MATHUTOB
Komriext npubopoB [71s1 AeMOHCTPAILIMU CBOWCTB AJIEKTPOMArHUTHBIX 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
[TpuGop 11 N3ydeHus! CBOMCTB JIEKTPOHHBIX ITYyYKOB

Habop «2nekrpruyecTBoy

KommiekT «9Heprusi, padoTta, MOIIHOCTH

Kommiekt «Bo300HOBIsIEMbIE HCTOUHUKH YHEPTUI

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

Kurou

barapes konnencaropo bK

Ammepmertpst 3-86

Amnmnapar TenerpadgHblii AeMOHCTPALIMOHHBIN

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 ieMOHCTpaliuu MarHuTHOTO MOJIs

Ha6op no snektponusy

Ha6op kepamudeckuii MarHuToB

Munmnamnepmerp MA-2,5

MarHuTHbIE CTPEIIKU

[Tepexmntouaresib OHOIOIOCHBIN

[Tepexmtouarenb IBYXIOIOCHBIN

[Tpubop s nemoncTparuu npasuia Jlenia

[Tpubop miis nemoHcTpanuu BUXpeBoix TokoB ~ M-4710
[Tpubop i1 IEMOHCTPAIK 3aBUCUIMOCTH COIIPOTUBIICHUS OT TEMIIEPATYPHI
Pamka ¢ Tokom

Certka 110 3J1€KTPOCTAaTUKE

CynTaH 371eKTpOCTaTUYECKHI

TpyOka ¢ 1ByMs 3JIeKTpOAaMHU
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Tpaucdopmaropsl

DIIEKTpOMETP

DJIEeKTpOMAarHuT pa30opHbII

DJIEKTPOAbl METHBIC

MaimHa nocTossHHOro 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
OOBeKTHB ¢ 00paTHOM JTMH30M

[Tpubop 11 u3ydeHus 3ak0HOB (poTOMETPUH

[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 OJTMHAKOBOTO CEUEHUS
Mopnenb 4eThIpEXTAKTHOTO ABUTATEIS

Habop xanwspos

HaGop ten nns kanmopumeTpudeckux pabot
Ha6op cBUHIIOBBIX IIUIMHAPOB

OrsuBo BO3QyIIHOE

[pubop mis nemoHcTparmu aedopmaruii
[Tpubop 11 IEeMOHCTpAIH Ta30BBIX 3aKOHOB
[Ipubop 11 nemoHcTpay OPOYHOBCKOIO ABUKECHUS
[Tpubop 1 IEeMOHCTpAINH TEIIIOEMKOCTH TET
[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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OOopynoBanue padounx MecT KaOWHeTa XHMHM: XHMHUYECKas TIOCYHa, XHUMHUYECKHE
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.

HNudopMainoOHHO-KOMYHHKALMOHHbIE CPEACTBA
OtkpeiTas ¢pusnka 2.6 gacts 1

Otkpeitas ¢pusnka 2.6 yactp 2

OTtkpsITast actpoHOMUs 2.6

YPOKH OTKPBITOr0 KoJuleka. ACTPOHOMMSL.
Bupryansasriii mnanerapuit REDSHIFT 6
ABTOpCKHE 3JIEKTPOHHBIE PECYPCHI
buonornueckue uccienoBaHusl.

DKOJIOTHS U KU3Hb. | U 2 4acTsb.

buonorus 9.

TexHu4eckue cpeAcTBa 00yYCHUSI:
KOMIIBIOTEP

IPOEKTOP

9KpaH

3.2. UudopmannoHHoe odecriedeHue 00yuYeHUust

Ilepeyens pexoMeHAyeMbIX YyuyeOHBbIX H31aHuii, UHTepHeT-pecypcoB, IO0NMOJHHUTEJIbHOM
JIUTEPATYyPbI

OcHOBHbIE HCTOYHHKH.

1. Camoitnenxko I EctectBO3HAHUE. ®dusznka: yuyeOHMK [JJI1  CTYICHTOB
nmpoecCHOHABHBIX ~ 00pa30BaTEIbHBIX  OpPTaHM3AIMiA, OCBAaWBAOIIUX  NPOPECcCHu U
crnenuansHoct CIIO. - M., 2016.

2. Cawmoiinenko ITLU. EcrectBo3nanue. ®usuka. COOpHHK 3amad: y4ueO. mocoOwe is
CTYIEHTOB MpodeccuoHaNbHBIX 00pa30oBaTeNbHBIX OpraHU3alliii, OCBaMBAIOIIUX Mpodeccuu U
crnenuansaoctu CIIO. - M., 2016.

3. Msikumes I'. . ®U3UKA: YVue6. nns 10 kn. / . 5. Msxumes, b. b. Byxosues, H. H.
Corckwii.- U3n. nopab.- 336 c.: uin. (B ep.). — M., 2016.

4. Msikumes I'. . ®U3UKA: Yueb. ans 11 k. / T'. . Msakumes, b. b. byxosies.- Uzn.
nopad.- 336 c.: ui. (B mep.). — M., 2016.

5. Caskuna E.B., Jlorunosa I'.Il. Xumus ais KO U KIaCCOB T'YMaHUTapHOTO Mpoduis,
10-11 k1. — M., 2016.

6. AneKcaHmHa N.1O., T'anaktnonos K.B., JIanues A.B., Cokonosa .M., BaHromkuHa
JIL.M. EcrectBo3nanue , 10 k1. — M., 2018.

7. XapueHKo H.H. ECTeCTBo3HaHHe, 10-11 k1. — M., 2017.

8. KoncrantunoB B.M., Pe3anoB A.I'., ®aneeBa E.O. O6mas Guosorus (2-e u3nanue) —
M., 2016.

9. Kamencknii A.A., Kpukcynos E.A., [laceunuk B.B. buonorusa 10-11 k1. — M., 2018.

10. la6puensn O.C. Xumus 9-10, 11 k1. — M., 2015.
11. INabpuensu O. C., OctpoymoB U. I'. EctecTtBo3nanue. Xumusi. — M., 2019.

12. INabpuensa O. C., Octpoymo U. I'. Xumusa mna mpodeccuii ¥ cHeruaIbHOCTEH

TEXHHMYECKOTO M €CTECTBEHHO — HAYYHOTO MpoQuiieh: yUeOHHK ISl CTY. YUPEIKACHHUHA CPEI.
npod. o6pazoBanus. — M., 2019.
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13. Epoxun 0. M., Kosamea WM. b. Xummsa nans mnpodeccuit u crenuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4HOTro Npoduiied: y4eOHHK A CTyA. YUPEkKACHUH Cpen.
npod. obpazoBanus. —M., 2019.

14, Epoxun 0. M. Xumust: 3amaun v ynpaxkHeHHUs: yueO. Mocooue sl CTy. YIpeKIeHUN
cpen. mpod. oopazoBanus. — 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 (OOpa3zoBaTenbHbII CAalT AJIs NTKOJIBHUKOB «XUMUS).
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. 1september. ru (MmeToanyeckas 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 TUCIMILIMHBI OCYIIECTBISECTCS MPENo/IaBaTesieM B
MpoLecce MPOBEACHUS MPAKTHUECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHHUS, & TAKKE
BBITIOJIHEHHS 00 YJaIOIIIMMUCS MHIUBUTYIBHBIX 3aJJaHUN, TPOSKTOB, UCCIICIOBAaHUH.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHHS, YCBOCHHbIEC 3HAHUS)

@opMBbI U METOIbI KOHTPOJISI U OLIEHKH
pe3yabTaToB 00y4eHusl

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

Bcenennoii, Oonbmoit  B3peB, ConHeuyHas

CHUCTE€Ma, TalaKTHKa, MEepUOJUYECKUN 3aKOH,

XUMHAYECKast  CBsI3b, XWUMHYECKash  peakuus,

MakpoMoJieKyia, OeloK, KaTraiau3arop, (hepMeHT,

kieTka, auddepennumanus kierok, THK, Bupyc,

Ouosiornyeckas 53BOJMIOLMA, OHOpa3HO-00pasue,

OpraHu3M, TOMYJSIIUs, dKOocucTeMa, Ouocdepa,

SHTPOIHUS, CAMOOPraHU3aIMs;

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

CpenHsisi ~ KMHETHYeCKas  DHEpPIrus  YacCTHII

BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTAPHBI

JIEKTPUUECKUN 3apALT;

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

TCPMOANHAMUKH, BHCKTPOMaFHHTHOﬁ HWHIAYKIHH,

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

[MonroroBka pedepaToB U TOKIAI0B.

MPUBOJUTH HPUMEPHl SKCIEPUMEHTOB H(MJIN)

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

B3aUMOCBSI3b DJIEKTPUYECKOTO M MAarHUTHOIO
IIOJIEN, BOJHOBBIE M KOPIIYCKYJIIDHBIE CBOMICTBa
CBETAa, HEOOPAaTMMOCTh TEIUIOBBIX IPOIECCOB,
pasberaHve TajakTHK, 3aBUCUMOCTb CBOMCTB
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 IIPUPOJABI, MPEBPAILEHUS DHEPrUU U
BEPOSATHOCTHBIA XapaKTep MPOLECCOB B )KUBOU U
HEKUBOU IIpUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
JKOCHCTEMBI, BIUSHUE JACATEIBHOCTH YEIOBEKa Ha
J9KOCHUCTEMBI;

YcTHBIE n IIMCBMCHHBIC
BBINIOJIHEHHE  J1a00OpaTOPHBIX
3aIuTa T0KIaI0B U pedeparos.

OTBETEI,
pabor,
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OOBSACHATh NPUKIATHOE 3HAUCHUE BaXKHEUIINX
JOCTHKEHUH B 00JIACTH €CTECTBEHHBIX HAYK JUIA:
pa3BUTHUSL SHEPreTHKH, TPAHCIOpPTAa U CPEICTB
CBSI3M, MOJYYEHHsS] CUHTETUUECKUX MATEPUAJIOB C
3a1aHHBIMU CBOMCTBaMH, CO3JaHus
OMOTEXHOJIOTHiA, JI€4YeHUs MH(DEKIIMOHHBIX
3a00J1eBaHUI, OXPAHbBI OKPYKAIOLIEH Cpeibl;

VYCTHBIC M MUCBMEHHBIC OTBETHI, 3allMTa
pedepaToB U TOKIAI0B.

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

YerHble M TIMCBMEHHBIE  OTBETHI,
BBITOJTHEHHE 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 pedepaToB U
JIOKJIa/10B.
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