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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. Ob6saacTh NpUMeHEHUsI IPOTrPaAMMBbI.

[Iporpamma OVIIL.07 EctecTBo3Hanue TmpeaHa3HAUYCHA JJisi M3Y4YEHUs €CTECTBO3HAHUS B
npodeccuonanbHbIx o0pazoBarenbHbIX opranuzanusx CIIO, peanuzyoomux o0pa3oBaTeabHYO MPo-
rpamMMy cpenHero oOmiero o0pa3oBaHMs B Mpeieax OCBOSHHSI OCHOBHOU MpodeccruoHanbHoi 00pa-
3oBarenbHOU mporpammbl CITO (OITIOIT CITO) na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusl IMPH MOJ-
TOTOBKE CIEIIHATIMCTOB CPEIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3HaHme paspabortana Ha ocHoBe TpeboBanuiit ®I'OC CIIO,
NPEIbSBISIEMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJIbTaTaM OCBOCHHUs 001Ie00pa3oBaTeIbHON yueo-
Hou nuctuiiuHabl OYI1.07 EcrectBo3nHanue B yactu peanuzanuu @I'OC CIIO B npenenax 0CBOCHUS
OCHOBHOH mpodeccnoHanbHoil o0pazoBatensHoi mporpammbl CITO (OITOIT CIIO) Ha 6a3ze ocHOB-
HOrO 00mero oopasoBanus ¢ ydyetrom TpeboBanuii ®I'OC k mosrydaeMol CIEeHaIbHOCTH CPEAHETO
npodeccnoHabHOTO 00pa30BaHHUS.

[Iporpamma OVYII.07 EcTecTBO3HaHUE SBISIETCS YacThi0 OCHOBHOM MpodeccruoHaabHoi oOpa-
3oBaTenbHON mporpammbl B coorBeTcTBHU ¢ PI'OC CIIO mo cnenumansHocty 53.02.03 UncTpy™men-
TaJbHOE UCTIOTHUTENHCTBO (IO BUIaM HHCTPYMEHTOB).

Mecto yuedHoii aucuuniaunsl B crpykrype IIICC3.
VYyeOnas aucuumnnHa OYI1.07 EctecTBo3HaHue siBnsieTcsl 0053aTeNbHBIM yU4EOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesn u 3agaum, TpeOOBaHUSA K Pe3yJIbTATAM O0CBOCHHS 1Y CHUILIHHbBI

OVII.07 EcrtecTBo3HaHME OTHOCHTCS K IpeaMeTHO obnactu "EcrecTBeHHbIE Hayku'.
N3zyuenue npeamerHoit odnaactu "EcrecTBeHHbIE HAYKU'" TOKHO OOECTIEUUTD:

c(OPMHPOBAHHOCTH OCHOB IEJIOCTHOW HAYYHOI KapTHUHBI MHPA;

(dbopMHpoBaHKE MOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh MOHUMAHUS BIHMSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO Cpeny,
HKOHOMHYECKYIO, TEXHOJOTHYECKYI0, COLIUATBHYIO M 3THUECKYIO C(hepbl 1eTEIbHOCTH YEJIOBEKa,;

CO3/IaHHE€ YCIIOBUM [UIsl pPa3BUTHS HABBIKOB Y4YEOHOM, HPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH eATETbHOCTH, MOTUBAILIMH 00YUYaIOIIMXCS K CAaMOPa3BUTHIO;

c(OpMUPOBAHHOCTh YMEHUN aHAJIU3UPOBATh, OLICHUBAThH, IPOBEPSATH HA JIOCTOBEPHOCTH U
0000111aTh HaAy4YHYIO0 HH(OPMAIIHIO;

c(OpMHUPOBAHHOCTH HABBIKOB 0€30MAacCHOI padOThI BO BpeMs POEKTHO-UCCIIEI0BATEIbCKON
U SKCTIEPUMEHTAILHON JAEATeNbHOCTH, PH UCIIOIB30BAaHUH JIAOOPATOPHOTO 00OPYIOBAHUS.

Conepxxanne mporpammbel  OVIL.07 EcrecTBo3HaHue HampaBieHO Ha JIOCTHXKEHUE
CHEAYIOLIUX LETIEH:
- OCBOEHME 3HAHUI O COBPEMEHHOM €CTECTBEHHO — HAyYHOU KapTUHE MHPa U METOAAaX €CTECTBEHHBIX
HayK; 3HAaKOMCTBO ¢ HanOojee BaKHBIMU HAESIMU U JOCTH)KEHUSIMHM €CTECTBO3HAHUS, OKa3aBIIUMHU
OTIpe/IeIISIONIEee BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTUH;
- OBJIAJICHHE YMEHUSMHU IPUMEHSATH MOJyYEHHbIE 3HAHMS JUIsl OOBSACHEHMS SBJICHUNA OKPY>KaIOLIETOo
MHUpa, BOCHPHUATHS HH(OPMALIMKM €CTECTBEHHO — HAyyHOro M Mpo(ecCHOHAIbHO 3HAYUMOTO
COJIep KaHUs; Pa3BUTHE HUHTEIUIEKTYaJIbHBIX, TBOPYECKHX CIIOCOOHOCTEHM M KPUTHUECKOTO MBIIIICHHS
B XOJIe IPOBEJCHUS MPOCTEUIINX HUCCIEeI0OBaHUM, aHaIu3a SBJICHUM, BOCHPUITHS U UHTEPIpETaIlU
€CTECTBEHHO — HAY4YHOU HH(pOpMAIINH;
- BOCIHUTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTHU IO3HAaHUS 3aKOHHON NPUPOJBI U HCIIOJIB30BaHHE
JOCTH)KEHUH €CTEeCTBEHHBIX HAYK Ul Pa3BUTHS LUBUIIN3ALMU U Ka4eCTBA )KU3HU;
- TpPUMEHEHUE ECTECTBEHHO — Hay4yHbIX 3HAaHUH B MNPOPECCHOHATBHOW JEATEIbHOCTH M
MOBCEJTHEBHON KM3HM [UIg oOecriedeHus: Oe30MacHOCTH JKU3HEAEATENbHOCTH; TI'PaMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBbS, OKPYKAIOIIEH CPEIbI.

B pesyabtare ocBoenusi gucuumanabl OYIL07 EcrecTtBo3Hanue 00y4yarwoluiicsi J0JIKeH
3HATh:

3.1. OCHOBHBIE HAYKH O IPUPOAE, UX OOIIHOCTH M OTIUYHUS;
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3.2. ecTeCTBEHHOHAY4YHbI METOJ MO3HAaHUS U €r0 COCTABISAIONINE, €AMHCTBO 3aKOHOB MPHUPOJBI BO
Bcenennoi;

3.3. B3aUMOCBS3b MEX/1y HAyYHBIMU OTKPBITHSIMH U Pa3BUTUEM TEXHUKU U TEXHOJIOTUH;

3.4. BKJIaJ1 BETUKUX YYCHBIX B (POPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

B pe3syabrare ocBoenusi aucuumianabl OYIL07 EcrecrBo3nHanue oOyuyarommiics
JA0JIKEH YMeTh:

VY.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATHIX U MHPOpPMAIMK €CTeCTBEHHOHA-
YYHOT'O COCPKaHUS;

VY.2. paboTaTh ¢ eCTeCTBEHHOHAyYHOU MH(OpMalLeii: BIaleTh METOJaMU TIOMCKA, BBIIEIATh
CMBICJIOBYIO OCHOBY M OIIEHUBATh JIOCTOBEPHOCTh MH(POPMAITUH;

VY.3. ucnonabp30BaTh €CTECTBEHHOHAYYHbIC 3HAHUS B MMOBCEAHEBHOM KU3HU JUIsl 0OecreueHus
0€30MMaCHOCTH KU3HECATSIILHOCTH, OXPaHbI 3JJ0POBbBS, OKPYKAIOIICH CPe/Ibl, IHEPTOCOCPEIKCHHUS,

B nporpammy yue6Hoi aucuurmummabsl OYII.07 EcTecTBO3HaHHME BKIIIOYEHO COJCp)KaHUE,
HampaBJICHHOE HAa (POPMHPOBAHHE Yy CTYJACHTOB KOMIICTEHIMH, HEOOXOAUMBIX JUISI Ka4eCTBEHHOTO
ocBoernust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

B pe3ynbrare ocBOCHUS UCHUILIUHBI Y 00y4Jaronierocss OpMUPYIOTCS CICAYIONINE 0OIIHe
komunerenun (OK):

OK 10. Vcnonb30Bath B podeCCHOHANBHOM ASSITSIBHOCTA YMEHHUS U 3HAHUSI, TIOJIyYCHHBIC 00yda-
FOLIUMHUCS B XOJIC OCBOCHHS YUEOHBIX MTPEIMETOB B COOTBETCTBUH C ()eIepaAIbHBIM IOCYIapCTBEHHBIM 00pa-
30BaTEJIBHBIM CTAHAAPTOM CPEIHETO OOIIero 0Opa3oBaHMS.

B pesynbrare ocBOeHHS AMCHUILUIMHBI Y oOydaromierocs (GopMHUPYIOTCS CIEIYIOIIUE JIUY-
HOCTHBIE pe3yabTatsl (JIP):

CoObumro1aromuii 1 MporaralInPyoIUK IpaBmiia 3[0pOBOro U Oe30macHoro oopasa xxuszau, | JIP 9
CIOPTa; MPEIYNPEKAAIOUINA JTMO0 MPEOI0JICBAOIINI 3aBUCIMOCTH OT aJIKOroJisi, Tabaka,
IICUXOAKTHUBHBIX BEUIECTB, a3apTHHIX UTP U T.A. COXpaHSIOMIMIA ICUXO0IOIHYECKYO YCTOM-
YHBOCTh B CATYaTHBHO CJIOYKHBIX WJIM CTPEMUTEIIbHO MEHSIOIINUXCS CUTYAIHSIX.

3a00TsIIuMiics 0 3allIUTe OKPYKaIoIel cpe/bl, COOCTBEHHOM U Yyxoii 6e3onmacHocTH, B ToM | JIP 10
qriciie UGPOBOH.

OcBoenue coxaepxanusa yueonou aucturuabl OYIIL.07 EctecTBOo3HaHME oOecmeynBaeT
JOCTUKEHHE CTYJIEHTaMU CIEAYIOIUX PE3yIbTaTOB:
MemanpeomMemHpix:
- OBJIaJICHUE YMEHUSMHU U HaBBIKAMU PA3JIIMYHBIX BHUJIOB MO3HABATENHHOUN NEATENBHOCTH JUIS U3Yy4de-
HUS Pa3HBIX CTOPOH OKPYKAOIIET0 ECTECTBEHHOTO MUPA;
- MPUMEHEHNE OCHOBHBIX METOOB MMO3HAHUs (HAOIIOIEHNS, HAYYHOTO DKCIIEPUMEHTA) ISl U3YUCHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAYYHOW KapTHUHBI MHPa, C KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh
CTaJIKUBAThCSI B MPOQEeCCHOHANBHOM cdepe;
- YMEHHE ONPEACIATh I W 33Jla4d JCSITeILHOCTH, BRIOUPATH CPEJCTBA JUISI UX JOCTIIKEHUS Ha
MIPaKTHUKE;
- YMEHHE HCIIOJIB30BAaTh PA3INYHBbIC UCTOYHUKH JIJISl MTOJIYYCHHSI €CTECTBCHHO -HAydyHOW WH(pOpMa-
IIUU ¥ OLIEHUBATh €€ JOCTOBEPHOCTH JJISl IOCTH)KEHHU S TOCTABIICHHBIX IIeNieH U 3a/1ay;
npeomMemmvix:
- cOpPMHUPOBAHHOCTH MPEJICTABICHUI O IIEIOCTHON COBPEMEHHOIN €CTECTBEHHO — HAYYHON KapTHHBI
MUpa, MPUPOJC KaK EAMHOH ICJIOCTHOH CUCTEME, B3aMMOCBSI3M YEIIOBEKAa, IIPHPOJBI M OOIIECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax BceneHnHoii,
- BJIQJICHUE 3HAHUSMHU O HanOoJiee BAXKHBIX OTKPBITHIX M JOCTHKCHHSIX B 00JIACTH €CTECTBO3HAHWS,
MOBJIMSIBIIIUX HA SBOJIIOIHIO TIPEJCTABICHUH O IPUPOJIe, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — HAYYHBIC 3HAHUS JUISI OOBSCHEHHUS OKpPY-
KAIOIIMX SBJICHUM, COXpaHEHUsS 370pOBbs, oOecrieueHus Oe30MacHOCTH KH3HEAEATEeIbHOCTH, Oe-
PEKHOTO OTHOIICHHSI K TIPHPOJIC, PAIIMOHAIBHOTO TTPHPOJIOTIOIL30BAHUS, a TAKKE BBITTOTHEHUS POJTH
TPaMOTHOTO TTOTPEOUTENS,



- cOpMHUPOBAHHOCTH MIPEICTABIICHU O HAYYHOM METOJE MO3HAHUS IPUPOJIBI U CPEACTBAX U3YUCHHS
Merammpa, MaKpoMupa ¥ MHKPOMHUPA; BIIAJICHHE MPUEMaMH €CTECTBEHHO — HAayYHBIX HAOJIOJICHUH,
OTIBITOB, UCCJICIOBAHUM U OIEHKH IOCTOBEPHOCTH MOJYYCHHBIX PE3YJIHTATOB;

- BJIaJICHUE MOHSATUUHBIM alnapaToB €CTECTBEHHBIX HAYK, MO3BOJISIIOIIMM MO3HABATh MUP, YYaCTBO-
BaTh B JUCKYCCHUSX IO €CTECTBEHHO — HAYYHBIM BOIPOCAM, MCIOJb30BaTh Pa3IMYHbIC UCTOYHUKU
nH(OpMALIUY ISl IOATOTOBKH COOCTBEHHBIX pa0dOT, KPUTUYECKH OTHOCHUTHCS K coobmenusm CMU,
coJiepKalnX HayIHYI0 HH(POPMAIIHIO;

- cOpMUPOBAHHOCTH YMEHUI OHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJI0BEKa HE3aBUCHUMO OT €ro nmpodecCHOHaIbHOMN ACATEIBHOCTH, pa3inyaTh (PaKThl U OIICHKH, CPaB-
HUBaTh OLICHOYHBIC BBIBOJBI, BUAETh UX CBS3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OMpejie-
JICHHOU CUCTEMOM IIEHHOCTEH.

1.4. PexoMeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHE MMPOTrPaMMbI
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyyatomierocs - 108 gaca, B Tom uuce:
00s13aTeIbHON ayJUTOPHOHN yueOHOM Harpy3ku oOyuJaromierocs - 72 Jaca;
CaMOCTOSITENTbHON paboThI 00yJaromerocs - 36 4acos.

2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JMCUMILIMHBI M BHbI Y4eOHOH padoThl

Bup yueOHoii padoThl Oovem yacos

MaxkcumaJjibHasi ydeOHast HAarpy3Ka (Bcero) 108
Oobs13aTesIbHAs ayAUTOPHAs y4eOHAasl HATPY3Ka (Bcero) 72
B TOM YHCJIE!

TEOPETHUUECKHUE 3aHATUS 455

MIPaAKTUYECKHUE 3aHATHUS 14,5

KOHTPOJIbHBIE pabOThI 12
CamocrosiTesibHasg padoTa o0y4yaronierocs (Bcero) 36

Hrorosas arrecranus B popme nuddepeHuupoBaHHOIO 3a4eTa-4 cemecTp

2.2. O01mas XapaKkTepuCTHKA Y4eOHOH AN CHUILIHHBI

Vuebnas aucuumuinHa OVYIL.07 EcrecTBo3HaHue SBISETCS CHHTE3HBIM Y4YEOHBIM KYpCOM,
BKJIIOYAIOLIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HayYHBIX AMCLUMILIMH — OMOJIOTUH, XUMUU U
¢uzuku. Cozpepkanue yuyeOHOM aucuuIuinHbl «EcTecTBO3HAaHHE)» BBICTPOEHO B COOTBETCTBHU C
COBPEMEHHOW KOHIICTIIIMEW E€CTECTBO3HAHUSI W BKJIIOYACT B CE€OSl IIMPOKHI CIEKTP BOMPOCOB O
pa3HOOOpa3HbIX CBOWCTBaX OOBEKTOB MPUPOJBI, KOTOPHIE MOTYT pacCMaTpHUBATHCS KaK €AMHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAyUHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHH (POPMHUPYIOT
HOBBII 00pa3 *KM3HM 4YEIOBEYeCTBA, M OOPAa30BaHHBIA YENIOBEK HE MOXKET AMCTAHIMPOBATHCS OT

(dyHIaMeHTaIbHBIX 3HaHUM 00 oOKkpyxkatomem wmupe. EcrecTBozHaHue — HeoTheMieMas
COCTABJISIOLIAs KYJIBTYPBI: OIPEIEsAsi MUPOBO33PEHHUE YEIOBEKA, OHO IPOHUKAET U B T'YMaHUTAPHYIO
chepy, U B OOIIECTBEHHYIO JKHU3Hb. PallMOHANBHBIM €CTECTBEHHO — HAy4yHBIH METO[,

c(OpMHPOBABIIHNICS B pPaMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHO — Hay4HYIO0 KapTHUHY
MHUpa, HeKoe o0pa3Ho — prtocodckoe 0000IIeHIE HAYYHBIX 3HAHUH.

OCHOBY ecTeCTBO3HAHHUsS MNpeAcTaBiseT (u3Mka, H3ydaromas Haubojee BaKHbIC SIBICHUS,
3aKOHBI M CBOWCTBAa MaTepuajibHOro Mupa. B ¢u3nke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI,
CIPaBEUIMBOCTb KOTOPBIX IMOATBEPKAAECTCS HE TOJBKO B 3EMHBIX YCIOBUSX M B OKOJIO3EMHBIX
MIPOCTPAHCTBAaX, HO M BO Bcel Bcenennoil. B »Tom 3akimiouaercss mnpu3Hak (U3MKK Kak
¢byHnamMeHTanbHOW Hayku. PU3MKa 3aHUMAaEeT 0c000€ MECTO Cpelld eCTECTBEHHBIX HayK, I03TOMY €€
MIPUHATO CUUTAThH JIMIAEPOM €CTECTBO3HAHMS. XUMHS — HayKa O BEIIECTBAX, X COCTAaBE, CTPOEHUH,
CBOMCTBAxX, IIpolleccax IPEBpPALICHMs, HCIOJIb30BaHUM 3aKOHOB XHMHMHM B IPAKTUYECKOU
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NEATEIIBHOCTH JIIOJEH, B CO3JaHUM HOBBIX MaTepHaloB. buonorus — cocTaBHas 4acTh
€CTECTBO3HAHUA. JTO HayKa O KHMBOM mIpupoje. OHa M3ydaeT pacTUTEIbHBIH, IKUBOTHBIM MHUp U
YeJI0BEKa, UCIOJIb3Ysl KaK COOCTBEHHBIE METO/Ibl, TAK M METO/bI APYTUX HAYK, B YACTHOCTH (U3UKH,
XMMHAW W MaTE€MaTUKH: HAONIOJECHUS, SKCIIEPHUMEHTHI, MCCIEAOBAHMS C IOMOIIBIO CBETOBOIO H
JIEKTPOHHOI'O MHKpPOCKOMNa, 00pabOTKy CTAaTMCTUYECKHUX JaHHBIX METOJaMHU MaTeMaTH4eCKOM
CTaTUCTUKU U Jp. buonorus BbIABISET 3aKOHOMEPHOCTH,  IPUCYILHME JKU3HU BO BCEX €€
IPOSIBICHUAX, B TOM 4HcIe OOMEH BEUIECTB,  pOCT, Pa3MHOXKEHHUE, HAaCJIEICTBEHHOCTD,
HU3MEHUYUBOCTb, 3BOJIIOLMIO U JIp.

B unenom yuebHas mucuumimMHa «EcTecTBO3HaHHME», B COJEpXKAHUUM KOTOPOH BeIyLIUM
KOMIIOHEHTOM  SIBJIIIOTCS 3HAHUS M Hay4yHbIE METOJAbI TO3HAaHUS, MO3BOJIAIOT CHOPMHUPOBATH Y
CTY/IEHTOB LIEJIOCTHYIO €CTECTBEHHO — HayUHYIO KapTUHY MUPA, IPOOYAUTH Y HUX SMOLUOHAIBHO —
LIEHHOCTHOE OTHOIIEHHE K N3y4aeMOMY MaTepualy, TOTOBHOCTb K BBIOOPY JIEHCTBUI ONpEEIECHHON
HaIIPABJICHHOCTH, YMEHUE KPUTHYECKH OLICHMBATh CBOU U UY)KHE ACUCTBUSA U MOCTYIIKHU.

Baok «Xumus».

XuMuyeckas KapTHHA MUpa KaK COCTaBHAas 4acTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Ponb
XMMHU B JKU3HU COBPEMEHHOTO OOIIeCTBa: XUMHUS B OBITY, XUMHUS B NMPOMBIIIICHHOCTH, XUMUS B
CEJIbCKOM XO3SIICTBE.

OcHoBHbIe OHATHSA U 3aKOHBbI XuMuu. [Ipenmer xumun. BemecrBo. Atom. Monekyna. Xu-
MHUYECKUH 37€MEHT U (GOopMbI ero cymectBoBanus. [IpocTsie U ciokHbIe BelecTBa. M3mepenue Be-
niectBa. Macca atoMoB U MoJsieKyJl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KoianuecTBo
BemiectBa. [locrosinaas ABoraapo. MosnsipHast Macca. 3akoH ABorapo. MossipHblil 00beM ra3os.

IlepuoanyecKkuii 3aKOH U NEPUOANYECKAs cUCTeMa XMMHU4YecKHuX djemMeHToB JI. U. Men-
aeseeBa. OTKpbITHE NIEPUOINYECKOrO 3aKoHA. Ilepnonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /[l
W. MenpneneeBa. 3nauenue Ilepuonnyeckoro 3akona u Ilepnoanueckoit cCTEMbl XUMUYECKHUX dJie-
MeHTOB /[. 1. Menneneesa ais pa3BUTUSA HAyKU U IOHUMAHUS XMMUYECKON KapTUHBI MUpA.

Crpoenne BemecTrBa. KoBaneHTHas cBsI3b: HemossipHas U nojsipHas. MloHHas cBs3b. Meran-
JIu4eckast cBsi3b. BoropoaHast cBs3b.

Boaa. PactBopbl. Boia B mpupoe, ObITy, TEXHUKE U HA TPOU3BOACTBE. DU3HUECKUE U XUMU-
4eCKUe CBOMCTBA BOAbl. OnpecHEeHNE BOABI. ATperaTHble COCTOSIHUS BOJBI U €€ IEpexo]a U3 OJHOTO
arperaTHoro COCTOSIHUS B IPyToe€.

Heoprannueckue coenuHenusi. Knaccuukanuss HEOpraHMYeCKHUX COEAMHEHUH: OKCHIBI,
KHCIIOTBI, OCHOBaHUs, coiu. Metaisl. O0mue Gpu3nyeckue 1 XuMHUYeckue cBoiicTa MeramioB. He-
MeTauibl. OOmIas XapakTepUCTHKa TJIaBHBIX MOATPYII HEMETANIOB Ha MpHMepe rajoreHoB. Bax-
HEWIINE COETMHEHUS METAJNIOB U HEMETAJUIOB B IIPUPOJIE U XO3SMCTBEHHOM JEATEIBHOCTH YEI0BEKA.
Jlemoncmpayuu (6uoeo):

- B3aUMO/ICHCTBHUE METAJUIOB C HEMETaJuIaMu (IIMHKA C CEPoi),
- B3aUMOJICHCTBUE METAIUIOB C PACTBOPAMHU KHCJIOT;
- B3aUMO/IEHCTBUE METAJIOB C paCTBOPAaMU COJIEH.

Oprannyeckne coenrHeHnsi. OCHOBHBIE IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHMUYECKUX CO-
equHeHui. MHorooOpasue opranndeckux coeauHeHuit. [lonstue uzomepuu. Yeneeooopoowt. Ilpe-
JIEJIBHBIE U HEIIpeeIbHbIE YrieBonopoasl. Peakius nonuMepusanuu. [IpuponHbie HCTOYHUKN yTiie-
BOJIOPOJIOB. YTJIEBOAOPOAB KaK BaXHEHIIMA MUCTOYHUK (opmupoBanus Oromxeta. Kucnopoooco-
depoicanjue opeanuueckue eeujecmea. llpencraButeny KUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATWJIOBBIA CHUPTHI, TJIMLEPUH, YKCYCHAasl KUCioTa. JKUpBl Kak CIOKHBIE
3¢upkl. YTIEBOABL: IIIOK03a, (PpyKTO3a, KpaxMmal, LET0I03a. A30mcodeprcaujue opeanuiecKue
coeduneHusn. AMHHBI, aMHUHOKHCIOTHI, Oenku. CTpoeHwe M Ouonoruueckas (QyHKIHS OeIKOB.
Ilhacmmaccor u 6onokna. IlonsaTre o macTMaccax ¥ XMMHUYECKUX BoJIOKHaX. HaTypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Hemoncmpayuu (sudeo): -nonydeHHe 3TUIICHA U €r0 B3aHMMOJICHCTBHE C PACTBOPOM IEpMaHraHaTta
Kayusi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsl PEAaKIUsl Ha MVIMILIEPUH;

-IIBETHBIE peaklUy OesIKOB (OMypeToBasi U KCAaHTOIPOTEUHOBAS PEAKIIUN).
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XuMHS M KU3Hb. XUMUa U Op2anu3zm uenogeka. XuMAYECKHE dJIEMEHThI B OpraHU3ME 4e-
noBeka. OpraHndeckue M HeopraHudeckue BemecTBa. OCHOBHBIE KM3HEHHO HEOOXOAMMBIEC Bellle-
CTBa: OENKU, KUPBI, YIIIEBOAbBl U BUTAMUHBL. YTJIEBOJABI — IJIaBHBIA HCTOUYHUK SHEPTUU OpraHU3Ma.
Pounb xupoB B opranuzmMe. X0JIECTEpUH U €T0 POJIb B 310pOBbE YelloBEKa. MUHEpaIbHBIE BELLIECTBA B
MPOJYKTaX MUTaHUsI, MUIIeBble 100aBku. COanaHCHPOBAHHOE MUTAHUE.

Xumus ¢ 6utmy. Bona. KagectBo Bojabl. Morommue u unctsnme cpenctsa. [Ipasmna 6e3omac-
HOM paboThl cO cpeacTBaMu OBITOBOM XMMHH. POib XMMHUYECKUX 3JIEMEHTOB B KU3HU PACTCHUH.
VY nobpenns. XuMHUYECKHE CPEACTBA 3alUTHl PACTEHHIH.

Bbaok «bBUOJIOI'US. buonorus — COBOKYIMHOCTh HayK O KHUBOW Mpupoae. MeToabl Hay4yHO-
ro no3HaHus B O6nosnoruu. JXuBasi mpuposa Kak 00beKT n3ydeHus: Onooruu. MeTo sl ncciie0BaHus
XKHUBOU Mpupoabl B Ouonoruu. OnpeneneHue U3Hu. Y POBHU OpraHu3aluy )KU3HH.

Kuaerka. Vcropust usyuenus kiaetku. OCHOBHBIE MOJIOXKEHUS KIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAA eauHuLa Xku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIKE U BBICHIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU dyKapH-
or. Kiterounoe sigpo. @yHKIMMU siapa: XpaHEHHE, BOCIPOU3BEICHUE M Iepe/laya HACIECICTBEHHOU
nHpopmanmu. CTpykTypa U QyHKIHH XpOMOCOM. AyTOCOMBI U TOJIOBBIE XPOMOCOMEBI. bronorude-
CKO€ 3HAaUYE€HHE XMMHUYECKHUX 3J1eMeHTOB. Heopranmueckue BelecTBa B cOCTaBe KJIETKU. Posb BOJbI
KaK pacTBOPHUTENSI U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEH Cpe/ibl OpraHUu3MOB. YTJIEBOAbBI U MU
B kierke. CTpykTypa u 6nonorudeckue GyHKIUU 6enkoB. CTpoeHUE HYKJICOTHAOB U CTPYKTypa Mo-
murykiaeotunubix nenei IHK u PHK, AT®. Bupycsl u 6akrepuodaru. Bupycsl — BO30OyIuTen uH-
¢dexkunoHHbIX 3a0oneBanuil. Bupyc ummynonedunuta yenoseka (BUY). Ilpodunakruka BUY — un-
bekmuu.

Jlemoncmpayuu: -cmpoenue KiemKu, -0peanouobl K1emKu, -XUMU4ecKull cCocmas KiemKu.

Opranusm. Opranusm — eauHoe menoe. MHorooOpasue opranum3mMoB. OOMEH BEIIECTB U
SHEPTHUEHl ¢ OKpYXKAIoIIeH cpeoil Kak He0OXOJMMOe YCIIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. Cro-
COOHOCTH K CaMOBOCIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOCHHOCTEH KMBBIX OpraHu3moB. Jlemne-
HUE KJIIETKHM — OCHOBa POCTa, Pa3BUTHUS U Pa3MHOXKEHHUsl opraHu3MoB. becnionoe pazmuoxenue. Ilo-
JIOBOM IpOLIECC U MOJIOBOE pazMHOkeHue. OIIoJ0TBOpeHHE, ero ouosorndyeckoe 3HaueHue. Ilons-
THEe 00 S8HIMUBUAYATIHLHOM Pa3BUTUH. DMOPHUOHAIBHBIN U MOCTIMOPUOHANIBHBIN Nepuoabl. MHauBH-
NyadbHOE pa3BUTHE YEJIOBEKa M €ro BO3MOXKHbIE HapymieHus. OOliue mpencTaBiIeHUs] O HAcea-
CTBEHHOCTU M U3MEHYMBOCTH. [ eHeTHUYeCKass TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hacle-
nosanus. HacnenoBanue mnpusHakoB y uyenoBeka. [lonoBbie Xxpomocombl. CLEIIEHHOE € IOJOM
HacnenoBaHue. HacneacTBeHHble 00JI€3HM YelOoBEKa, UX MpUUYUHA U npodumiaktuka. CoBpeMeHHbIe
MIPEJICTAaBJICHUs O TeHE U TeHoMe. | 'eHeTnueckre 3aKkOHOMEpHOCTH u3MeHunBocTH. Knaccuduxanms
¢opM H3MEHUYMBOCTH. BinsiHue MyTareHoB Ha opraHu3M denoBeka. [Ipeamer, 3ajaun U MeTOAbI ce-
neknuu. ['eHeTnyeckue 3akoHOMepHOCTH ceneknuu. Yuenue H. V. BaBusioBa o nienTpax MHOT000-
pasus U IMPOUCXOXKACHUSA KyJIbTYPHBIX pacTeHUI. buorexHomorus, ee NOCTHIKEHUS, MEPCHEKTUBBI
pa3BUTHS.

Ilpakmuueckoe 3anamue: - pelIeHNE JIEMEHTapPHBIX FTEHETUUECKUX 3a/1a4.

Jlemoncmpayuu: -ouocunmes 6enka 6 Kiemke, -Oelenue KiemKky (Mumos, metos),

-ghopmul pazmuodicenus,; -eenemuxa. 3akouvl I'. Menoens, -eenemuxa nona;

-UBMEHYUBOCMb OP2AHUZMO8, ~NPOUCXOHCOEHUE KYIbMYPHBIX PACMEHUL U OOMAULHUX HCUBOMHBIX, -
ceneKyus.

Bua. DOBomroninonHass Teopust U €e poib B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4yHOW KapTHUHBI MUpa. Bun, ero kpurepuu. Ilonynsanus kak CTpyKTypHas €JUHHUIA BUAA U DBOJIIO-
uuu. Cunrerudeckas teopus spomouuu (CTD). J[Bwxyiine cuiibl 3BOJIOLHUKA B COOTBETCTBUHU C
CTD3. CoxpaneHre MHOrooOpasusi BUJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTUsi Ouocdepsl. Pesynbrats
sBomtonnd. [IpuunHbl BeIMHpaHusa BUIOB. buosmornueckuil nporpecc u perpecc. I'mmoressl npouc-
XOXKICHUS KU3HU. Y CIO0KHEHUE JKUBBIX OPraHU3MOB Ha 3€MJI€ B IIPOLIECCE IBOIIOLMU. AHTpOIIOTe-
HE3 U ero 3aKOHOMEPHOCTH. JloKa3aTenbCTBa POJCTBA YEIOBEKA C MIIEKOMUTAIOUIMMU KUBOTHBIMH.
Dkosorndyeckre (pakTopbl aHTPOIIOTeHe3a: YCIOKHEHNE MOMYJIIUOHHON CTPYKTYpBI BHJ1A, H3TOTOB-
JIeHUE OpyAHUH Tpyaa, Mepexo] OT PacTUTENbHOr0 K CMEUIaHHOMY THUITy MUTAHUS, HWCIOJIb30BaHUE
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orus. [losBieHnEe MBICIUTEIBHON AEATEIBHOCTH M WiICHOpAa3aeabHON peun. [Ipoucxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamus: - aHAJIN3 U OLICHKA PA3JIMYHBIX TUIIOTE3 IPOUCXOXKACHUS KU3HH; - aHAIIN3
Y OLICHKA Pa3JIMYHBIX TUIIOTE3 IIPOUCXOKICHUS YEIIOBEKa.

Jemoncmpayuu: -6uovi, obpazosanue uoos; -36onioyuonHoe yuenue 4. /lapsuna,

-UCKYCCMBEHHbLL OMOOp, -eCmecmeeHHblll OmOop, -21agHble HANPAasLeHUs I601I0YUU,

-passumue opeaHuvecKo20 Mupa, -360.110Yus 4el06eKa.

JkocucreMsl. [IpenMer u 3a7au SKOJIOTUHU: YUEHHE 00 SKOJIIOTHYECKUX (DaKkTopax, ydeHue o
cooOuiecTBax OpraHu3MoB, yueHue o onocdepe. Jkonorndeckue GakTopbl, 0COOEHHOCTH UX BO3/EH-
CTBUS. DKOJIOTUYECKUE XapaKTepUCTHKH BUJA. [loHATHSA 00 skonoruueckux cucremax. Llenu nura-
HUs, Tpouueckue ypoBHHU. buoreoneHos kak skocucrema. buocdepa — rimobaipHas 3KocucTeMa.
VYuenue B. U. Bepuaackoro o 6uocdepe. Poxib sxuBbix opranuzmo B 6uocdepe. buomacca. buoso-
ruyeckuil kpyroBopor. OCHOBHbIE HampaBieHUs BO3JeiicTBUA udenoBeka Ha Ouocdepy. Tpanchop-
MaIysi €CTECTBEHHBIX IKOJIIOTHYECKUX cucTeM. OCOOCHHOCTH arpo’KOCUCTEM.

Ilpakmuueckue 3anamusa:- COCTaBICHUE CXEM Iepelayd BELECTB M AHEPruu (Lemnei nmuraHus); -
aHaJM3 W OIICHKA IIOCIICACTBUN COOCTBEHHOH MAEATEIEHOCTH B OKPYXKAIOWIEH cpexae, riio0aibHBIX
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX perieHus. IKCKypcus:

- MHOT000pa3ue BUJI0B, €CTECTBEHHBIE U HCKYCCTBEHHBIE YKOCHCTEMBI (OKpecTHOCTH HMY).

baok «@Puszukar.

Beenenne. ®uszuka — ¢pyHaaMeHTaNbHas Hayka o mpupoze. EcTecTBeHHO-HAYYHBIH METOx
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DaHULBI IPUMEHUMOCTH. ENMHCTBO 3aKOHOB NPUPOJBl U COCTaBa
BeuiecTBa Bo BeenenHoil. OTKpbITHS B (PM3MKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJOTUH IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe nBuxkeHue. Cucrema orcuera. Tpaexkropus nBuxkeHus. IlyTs.
Ilepememenue. PaBHoMepHOEe npsAMonuHeliHOe aBrkeHHE. CKopocTb. OTHOCUTEIBHOCTh MEXaHUYE-
CKOTO JBMEHHS. 3aKOH CIIOKEHUs ckopocTeld. CpeHsss CKOPOCTh IPU HEPABHOMEPHOM JBUKEHHH.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpEeHHOE NpsAMOJIMHEHHOE ABMKeHue. Y ckopeHue. CBoboaHoe ma-
nenue ten. Jlunamuka. Macca u cuna. B3aumoneiicteue tein. 3akoHbl AMHAMUKHA. CHIIBI B TIPUPOJIE.
3aKOH BCEMHUPHOTO TAroTeHus. MMiyibc Tena. 3aKOH COXpaHEHUs MMITylbca. PeakTMBHOE IBHKE-
Hue. Mexannyeckas pabota. Momnocts. Mexanndeckas sHeprusi. Kuneruueckas sneprusi. Kunerun-
yeckas sHeprusi U pabora. IloTeHuManbHas >HEprus B IpaBUTALMOHHOM TOJ€. 3aKOH COXPaHEHUs
ITOJIHOW MEXaHWYECKON DHEPTUU.

OCHOBBI MOJICKYJISIDHON (PM3UKH H TEPMOANHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOCHUS
BenecTBa. HaOmroieHust U OMBITHL, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
Maccel 1 pazMmepbl MOJIEKYII. TennoBoe ABHKEHUE YacTUL] BellecTBa. bpoyHoBckoe nBuxkenue. MUne-
anbHBIM ra3. Temmeparypa Kak Mepa CpelHed KMHETUYECKOM SHEPIrHM YacTULl. YPaBHEHHE COCTOS-
HUS UAeanpHOro raza. Mozens xunkoctu. [loBepxHOCTHOE HaTsbKeHHE UM cMaunBaHue. Kpucramnu-
yeckue u aMop(dHble BemecTBa. BHyTpeHnHsis sHeprus. PaboTa u TerooTnaya Kak criocoObl U3MeHe-
HUS BHYTpeHHEH dHepruu. IlepBolil 3ak0H TepMoIMHAaMUKU. TemioBble MaIIMHBI U UX IPUMEHEHHE.

OcCHOBBI 3JIEKTPOAMHAMMKH. B3aumoneicTBue 3apsKEHHBIX Tell. DJIEKTpUYECKUl 3aps.
3aKOH COXpaHEHMsI MIEKTPUYECKOro 3apsaaa. 3akoH KynoHa. DieKTpocTaTuuecKoe MoJie, ero OCHOB-
HBIE XapAaKTEPUCTUKU U CBSI3b MeXy HUMH. [locTOSHHBIN anekTpudeckuil Tok. Cuiia Toka, Hamps-
KEHHE, DJIEKTPUUECKOE CONTPOTUBIIEHHUE. 3aKkoH OMa I ydacTKa JIeKTpU4YecKor 1enu. MarautHoe
II0JIE ¥ €70 OCHOBHBIE XapAaKTEPUCTUKU. /[eficTBHE MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM. 3aKOH
AmMnepa. DneKTpoaBUraress. SBjaeHne 371eKTpOMarHUTHOM HHTyKIUH.

Kosiedbanus u BosiHbl. CBOOOMHBIE KOJeOanus. [lepros, gacToTa U aMIIuTy1a KojeOaHUH.
I"apmonunueckue Konebanus. MexaHnuecKue BOJIHBI U UX BUBI. 3BYKOBBIE BOJIHBL. YJIbTPa3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHNE B MeIUIMHE U TeXHUKe. CBOOOAHbBIE 3JIEKTPOMAarHUTHbIE
konebanus. KoneOaTenpHBI KOHTYp. DJIEKTPOMAarHUTHOE TOJe. DJIEKTpOMarHuTHbIE BOJIHBL CKO-
POCTB JIEKTPOMAarHUTHBIX BOJIH. Pa3BuTHe NpencTaBlIeHH O MPUPOJE CBETA. 3AKOHBI OTPAKEHUS U
npenomiieHus ceeta. JInnzpl. @opMyiia TOHKOW JIMH3BL.



JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBbie cBoicTBa cBeTa. KBanToBas runoresa [1nanka.
dotoanekrpuueckuii apdexr. dusznka aroma. Moaenu crpoerus aroma. Onbit Pesepdpopna. dusuka
aTOMHOTO si/ipa U dJeMeHTapHbIX YacTull. CocTaB U CTPOEHUE aTOMHOrO sifpa. PannoakTUBHOCTD.
PanuoakTrBHBIC U3TyYEHUS U UX BO3/CHCTBUE HA )KUBBIC OPTAHU3MBI.

Bcesiennas u ee 3Bosiounus. CtpoeHue u pazputue Beenennoil. Mojenb pacmmpstonieics
Bcenennotii. [Tpoucxoxnenue Connednoit cuctembl. CoBpeMeHHast Gu3nuecKas KapTuHa MHpA.
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2.3. TemaTnuyeckuii IJIAH U CoAepkaHMe YUeOHO TUCUMIITIMHBI

ECTECTBO3HAHUE

HaunmenoBanue pa3iejioB U TeEM

CopepixaHue y4e0HOro MaTepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHasi padoTa 00 yuyaroumxcs, KypcoBasi padora (MpoexT)

Oo6Bbem
4acoB

YpoBenb
OCBOEHHS

1

2

XUMUA

Pazgen 1.00mas u HeopraHu4yecKkasi XUMHSI.

Tema 1.1.
BBeaenue.

Cooepacanue yuedbnoeo mamepuana:
XuMudeckast KapTHHa MUpa KaK COCTaBHAsl 4aCTh €CTECTBEHHO — HAYYHON KapTHHBI MUpPa (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTe-
pucTHKH). POsTb XMMUH B )KW3HH COBPEMEHHOTO O0IIECTBA: XUMHUS B OBITY, XMMUS B IPOMBILINICHHOCTH, B CEJILCKOM XO3SHCTBE.

CamMocTosiTe1bHast padoTa 00y4yaroumuxcsi:
- IPUBCIUTE NIPUMEPbI XUMUYCCKHUX peaKuHﬁ, C KOTOPBIMU BbI CTAJIKMBACTCCh B XKU3HU.

0,5

Tema 2.1
OcCHOBHBIE IOHATHSA XH-
MHH.

Cooepoicanue yuebno2o mamepuana:

[penmer xumun. BemectBo. ATom. Monekyna. XUMHYECKHHA JIEMEHT. (OCHOBHBIE TIOHATHS, CYIIIHOCTHBIC XapaKTepucTUKN) [IpocTrie u
cloKHbIe BemecTBa.OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAHEHUS MAacChl BEIIECTBA; 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA; 3aKOH
ABoraJipo(0OCHOBHBIE MOHSTHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH).

0,5

CamocrosiTesibHAs padoTa 00y4YalOIUXCs:
- paboTa co crpaBOYHOII I TEpaTypoi;

- H3y4eHHe JEeKIIMOHHOTO MaTeprana;

- CPAaBHHUTH MOJICKYJIY U aTOM.

0,25

Tema 2.2.
Ilepuoanueckasi cucrema
XHMHYECKHX 3JICMEHTOB
J. A. MenneneeBa.

Cooepocanue yuedbnoeo mamepuana:

OTKpBITHE TEPHOANIECKOT0 3aKOHA (OCHOBHBIE IOHATHSI, CYITHOCTHBIE XapakTepucTUkn). Ileprnonuueckas cucteMa XMMHUYECKHX dJIe-
MeHTOB []. 1. Menzeneea. Ilepro el a1eMeHTOB: OOJBIINE U MaJble. [ pyNIIbI 371eMEHTOB: TJIaBHbIE U TOOOYHbIE (OCHOBHBIE TOHATHS,
CYIIHOCTHbIE XapaKTEePUCTHKH).

0,25

IIpakTHyeckas padora:
3ananus o GOpMHUPOBAHUIO 3HAHUNA U YMEHHH (110 BEIOOPY MperofaBaTess):
- onpenenuth crpoeHure atomoB Na, O, Mg no neproanyeckoii cucteme XuMuieckux snemenToB J[. 1. Meneneena.

0,25

CamocrosiTesbHast padoTa 00y4aOUIUXCS:
- U3yUYECHHUE NIEPUOIMYECKON CUCTEMBI XUMHUUECKUX 21eMeHToB JI. 1. Menneneesa;
- onpesieauTh ctpoenre aromoB Ca, Cl mo neproanueckoii cucreme snementos JI.U. Menneneesa.

0,25

Tema 2.3
CrpoeHue BelecTsa.

Coodeporcanue yuebnoeo mamepuana.
KoBaseHTHas CBSI3b: HEMOJSIPHAS M MOJIAPHA (OCHOBHBIE TIOHSTHSI, CYIIHOCTHBIE XapaKTepUCTHKN). VIOHHAs CBsI3b. MeTammnueckas
cBs13b. BomopoiHast ¢Bsi3b. OCHOBHBIC MOHSITHS, CYIIHOCTHBIC XapaKTCPUCTHKH.

0,5

IpakTuyeckas padora:

3ananus o GOpPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY Mpero1aBaTess):

- OIPENeNIUTh BUJIBI XHMUYECKUX CBs3el B cieayromux coequaenusx: CH4, K20, N2, CO2;
- HapucoBatb cxembl CBsi3ell aTOMOB B MOJICKYJIaX.

0,5

Koumponvnas paboma: remur 1.1-2.3:

BrlinosnHeHue NMCbMEHHBIX OTBETOB Ha BOMPOCHI MO pazzesiaM «OCHOBHBIE MOHATHS XUMUNY, «[leproaudeckas cucreMa XUMAYECKUX
anemenTtoB J.M.MenneneeBa», «CTpoeHue BemecTBay. I IpuMepHbie BOMPOCHL: «JlaTh onpeaeneHus cleayomuM MOHATHSIM: BEIIECTBO,
MOJIEKyJIa, aTOM, XUMHUIECKHIH IeMeHT»; «OXapakTepu3yiTe CBA3b MOJOKEHUS dJIEeMEHTa B iepuoandeckoit cucreme J.1. Menneneena
CO CTPOCHUEM aToMay.
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Camocmoamenvnasn paboma odoyuarowuxcsa:

-110100paTh MPUMEPHI BEIIECTB C PA3IMYHBIMU TUIIAMH XUMHUUYECKO# CBSI3Y;
-MIOBTOPEHHUE MPOHJICHHOTO MaTepHaa;

- paboTa Co CIPaBOYHO JUTEPATYPOI IS IIOATOTOBKU K KOHTPOJBHON padoTe.

Tema 2.4. Cooeporcanue yuebnoeo mamepuaia: 1
Bopa. PacTBopbl. Boma B mpupose, ObITy 11 Ha IPOU3BOJCTBE (OCHOBHEIEC IMTOHATHS, CYITHOCTHEIE XapaKTEpUCTHKH). DUINIECKNE U XUMUIECKAE CBOUCTBA
BOJIBI. ATperaTHble COCTOSHHS BOJIbI (OCHOBHBIC ITOHSTHS, CyITHOCTHBIE XapaKTEPUCTHKH).
CamocrosiTe1bHast padoTa 00y4aromuxcs: 0,5
- U3y4YeHHE JIEKIUOHHOTO MaTepuaa;
- ¢ KAKUMH XNMHYECKIMH CBOXCTBAMHM BOJIBI BBl CTAJIKABACTECH B OBITY?
Tema 2.5 Cooeparcanue yuedbnoeo mamepuana: 15
Heoprannyeckue coequ- | Knaccudukaiust HeOpraHMuecKHX COSANHEHUIT: OKCUIBI, KUCIIOTHI, OCHOBaHMS, cosid. MeTaiuisl. O0uye pusndeckue 1 XAMUIEeCKUe
HEHHS. cBO¥icTBa MeTauIoB. Hemeramisl: o0mas XxapakTeprUCTHKA TJIABHBIX ITOATPYIIT HEMETAIUIOB Ha IpUMepe TaloreHoB. BaxkHeiime coenu-
HEHHS METAJUIOB HEMETAJUIOB B MIPHPOJE U XO3AHCTBEHHON AEATEIFHOCTH YEJIOBEKa (OCHOBHBIC IOHATHS, CYIIIHOCTHBIE XapaKTEPHUCTH-
KH).
IIpakTuyeckas padora: 0,5
3aanus 1o GOpMUPOBAHUIO 3HAHUH M YMEHHH (10 BEIOOPY TpenoiaBaTeis):
- OMpE/IeINTh K KAKAM KJIaccaM HEOPraHHYEeCKHX COeAMHEeHUI oTHOCATCs cnenytomiue BettectBa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAMCaTh TPHUMEPHI PeaKkIuii COSINHEHHS METAJUIOB ¢ HEMETAIIAMH, METAJJIOB C BOJOH.
Konmponvnas paooma: temoi 2.4.-2.5: 1
BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 110 pa3naenaM «Boma. PactBoper», «Heoprannueckue coenuaeHus». [IpuMepHbIe BO-
mpockl: «OxXapakTepu3ynTe (pu3udecKie CBOMCTBA BEMIECTB ¢ METAUTMUSCKUM THIIOM CBSI3U»; «POJIb BOIBI B )KU3HEICIATEIIFHOCTH YEJI0-
BEKay.
CamocrosiTesibHAast padoTa 00y4YalOIIUXCsI: 15
-CPaBHHUTH CBONCTBA HEMETAJJIOB U METAJLIOB;
-[IOBTOPEHHUE MPOHJICHHOTO MaTepHaa;
- paboTa cO CIPaBOYHOM JIMTEPATYPOH ISl MOATOTOBKH K KOHTPOJIbHOW padoTe.
Paznen 3.0prannyeckasi XumMus.
Tema 3.1. Cooepocanue yuedbnoeo mamepuana: 1
Teopus A. M. Bytaepo- | Oco6eHHOCTH OpraHMYECKHX COSANHEHUH (OCHOBHBIE TIOHATHSI, CYIITHOCTHBIE XapakTepHCTUKN). OCHOBHBIE TIOJIOKEHUS TEOPUH CTpOe-
BAa. HUs OpraHndeckux coeaunenuii A.M. bytneposa.
Yraesoaopoasl. CamocmoamenvHnasa paboma odyuarouuxca: 0,5
- I3Y4CHUE JCKIIMOHHOTO MaTepraa.
Tema 3.2. Cooepocanue yuednoeo mamepuana: 0,75
YrieBoaopoabl. [IpenenbHble U HENPeAEIbHbIE YTIIEBOJOPO/Ibl (OCHOBHBIE IIOHSTHUS, CYIIHOCTHBIE XapaKTEePUCTUKH). [IpUpOIHbIE NCTOUHUKH YTIIEBOIO-
PpOIIOB (OCHOBHEIE MTOHATHS, CYITHOCTHEIC XapaKTEPUCTHKH).
IMpakTuyeckas padora: 0,25
3anganus Mo GOpMUPOBAHUIO 3HAHUK M YMEHHUH (110 BEIOOPY IpEeTojaBaTes):
- K KaKHM KJIaccaM YTIIEBOJIOPOJIOB OTHOCATCS cienyromue coenunenus: C4H10, Cs5H10, C3Hs;
- IOKa3aTh CTPOCHUE ITHX BEILIECTB.
CamocrosiTe1bHast padoTa yJamuxcs: 0,5

- CpaBHUTH 001IMe YOPMYITBI PEAENIBHBIX U HENIPEAEIbHBIX YTIIEBOI0PO/IOB,
- JUTA KaKWX TPy yTIIEBOJOPOIOB XapaKTepHBI peakiuu nprcoenuHenns? OObsICHNTE: TodemMy?;
- JUI KaKUX YIJI€BOAOPOAOB XapaKTEPHbI TOJIbKO PEAKIIUU 3aMEICHHs?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuYecKHe coexuHe-

HUs.

Cooeporcanue yuedbnoeo mamepuaia:

IMpencraBuTenn KHACIOPOICOICPKAIINX OPTAHMICCKUX COCTMHCHMM: METHIIOBBIN M 3THJIOBBIA CIIUPTHI, TIIHIEPHH, YKCYCHAS KICIIOTA,
CITOXHBIE AQUPBI, )KUPBI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XaPaKTEPUCTHKH). YTICBOIBI: TIIOK03a, PPYyKTO3a, KpaxMall, [eJLIroI03a
(OCHOBHBIE TIOHSTHSI, CYIITHOCTHBIE XapPAKTEPUCTHKH)

Camocmoamenvnasn paboma ooyuarowuxcsa:
- KAKHMe M3 KHCIIOPOJCOACPKAIIMX OPTaHMIECKUX COSTUHEHHH BBl HCIIONb3yeTe?;
- CPAaBHHTE COCTAB KaPOOHOBBIX KHUCIIOT M CIIOMKHBIX JKUPOB.

0,5

Tema 3.4.
A3oTcoaepikaniue opra-
HHYECKHE COeTHHEHH .

Cooeporcanue yuedbnoeo mamepuaia:
AMUHBI, aMHHOKHUCIIOTHI, OeNTKH (OCHOBHBIE TIOHATHSA, CYIIIHOCTHBIC XapaKTepucTHKH). CTpoeHHe OeTKOB (OCHOBHBIE TOHATHS, CYIIl-
HOCTHBIE XapaKTEPUCTHUKH).

0,5

CamocrosiTe1bHast padoTa 00y4aromuxcs:
- U3y4eHHe JEKIIMOHHOTO MaTepuaa.

0,25

Tema 3.5.
IInacTmacchl M BOJIOKHA.

Cooeporcanue yuedbnoeo mamepuana:
[MonsTHe 0 IUIacTMaccax ¥ XUMHUYECKUX BOJIOKHaX. HaTypalibHbIC, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA (OCHOBHBIC MOHATH,
CYIIHOCTHBIE XapaKTEPUCTUKH).

05

Konrpoabnas padora: Tembr: 3.1-3.5:

BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCH 110 paszuenaM: «Teopus A.M. Byriepoay; «YrieBonoposl»; «Kucmopomconepxarniie
OpTaHUYECKHE COSANHCHH»; «A30TCOIepKAIIIE OpraHnIeckue coernHeHms»; «[lmacTMacch n BojgokHay. [IpumepHbie Bompocs: «Oc-
HOBHBIC MoJIoXkKeHUs Teopun A.M. ByTiepoBay; «4YTo mpencTaBisiioT coboit 6enku?y; «Uto Takoe BOJIOKHA?Y.

CamocrosiTesibHAst padoTa 00y4arOUIUXCS:

- IPUBECTH MIPUMEPHI HCIIOIB30BAHMS TIACTMACC W UCKYCCTBCHHBIX BOJIOKOH B OBITY;
- MIOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIIPaBOYHOM JIMTEPATYPOH JUIs TIOATOTOBKU K KOHTPOJILHOM paboTe.

0,75

Paznea 4. XuMus ¥ ;KU3Hb.

Tema 4.1.
XuMMSA ¥ OPraHu3M 4Ye-
JIOBEKa.

Cooeparcanue yuedbnoeo mamepuana:

XUMITYECKUE HIEMEHTHI B OpTraHU3Me YeT0BeKa (OCHOBHBIC TIOHATHS, CYIIIHOCTHBIC XapaKTepucTukn). OpraHnvecKkrue U HeopraHude-
CKHeE BelecTBa (OCHOBHBIE TIOHATHS, CYITHOCTHBIC XapaKTepUCTUKHN). OCHOBHBIC KU3HEHHO HEOOXOIUMBIE COETUHEHUS: OCITKH, YKHUPHI,
YTI€BOJIbI U BUTAMUHBI (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTEPUCTUKH). MUHepanbHbIe BEMIECTBA B MPOAYKTaX MUTAHUSI (OCHOB-
HbIE MTOHSATHSI, CYIIIHOCTHBIE XaPaKTEPUCTUKH).

CamocrosiTesbHast padoTa 00y4aAOUIUXCSH:
- H3y4eHHe JEeKIIMOHHOTO MaTeprana;
- KaKWE€ U3 NMCPCUUCICHHBIX COGZ[I/IHGHI/Iﬁ BXOJAT B pallMOH BAlICTO MATaHUA?

0,5

Tema 4.2.
Xumus B ObITY.

Coodeporcanue yuebnoeo mamepuana.
Bojia (0CHOBHBIE MOHSITHS, CYIIHOCTHBIE XapakTepucTuku). KauecTBo BobI. MOIOIIIME U YUCTSIIUE CPEACTBA (OCHOBHBIE MOHSTHS,
CYIIHOCTHBIE XapakTepucTUKH). [IpaBuiia Ge30macHoi paboThl CO CPeICTBAME OBITOBOM XUMHH.

Koumponsnasa paooma: tempi:4.1-4.2:
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasjieniaM: « XUMHs U OpPraHu3M 4YelloBeKay; «Xumus B ObITy». [IpuMepHbIe Bopo-
cbl: «Oprannyeckre BEIIECTBA B MPOAYKTaX NUTaHMs»; «[IpaBuiia 6e30nacHOCTH pabOThI CO CPEICTBAMH OBITOBOIM XMUMHUMY.

CamocrosiTe1bHast padoTa 00y4aromuxcs:

- IIOATOTOBUTH COO6H.I€HI/IC Ha OJIHY U3 TEM! «anesomﬂ " UX pOJib B JKUBOH IpUpoaC», «}KI/IpH KakK MPOAYKTHI MUTAHUA U XUMHUYCCKOC
ceIpbey; «CHHTETHYECKHE MOIOIINE CPEACTBA: TOCTOMHCTBA M HETOCTATKI;

- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa co CPaBOYHOM JIMTEPATYPOH JJIsl HOATOTOBKH K KOHTPOJBHOHN padoTe.

HToro yacon ayz[uTopﬂoii H CAMOCTOSITEJIbHOI paﬁOT])l

16+8
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PU3BUKA

Paznen 1. BBenenune. MexaHuKa

Tema 1.1. Cooepoicanue yuebnozo mamepuana. 1
Kunemarunka ®uznka — (yHIaMEHTaNIbHAS HayKa O MpupoJe. EcTecTBeHHO-HAayYHBIM METO TIO3HAHUS, €TO0 BO3MOXXKHOCTH M TPAHHUIBI IIPHMEHUM O-
ctr. EAMHCTBO 3aKOHOB ITPHUPO/BI M COCTaBa BemecTBa Bo BeeneHHo#. OTKpbITHS B (prznke — OCHOBA MpOrpecca B TEXHUKE M TEXHOIIO-
THH NTPOU3BO/ICTBa. MexaHndeckoe Jpmkenue. Cucrema orcueta. Tpaekropus newkenus. [Tyts. [lepemenienne. PaBHoMepHOE npsiMo-
nuHelHoe aBmxkeHne. CkopocTb. OTHOCHTENFHOCTh MEXaHWYECKOTO JBM)KEHHS. 3aKOH CIIOXKEHUsI ckopocTed. CpenHssi CKOpOCTh MpU
HEpaBHOMEPHOM JIBM)KEHHH. MTHOBEHHAs! CKOpOCTh. PaBHOyCKOpEHHOE NpsSMOJIMHEWHOE JBIbKeHHe. Y ckopenne. CBoOOIHOE MasieHne
Tell.
IIpakTnyeckas padora: 1
- pelIeHue 3a/1a4 Ha paBHOMEPHOE U paBHOYCKOPEHHOE JIBIKEHHUE, ABHKEHHUE Tesla, OPOIIEHHOTO 10JT YIJIOM K TOPU30HTY
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 1
- IOBTOPEHHUE NPOWAEHHOTO MaTepuaa;
- IOTOTOBKA cooOmeHni «Benmyaiimme oTKpeITHS Gu3nkm», «/IBmkeHne Tena nepeMeHHO Macchl», «3aKOHbI COXpPaHEHHUS] B MEXaHH-
Ke», «KOHCTpyKIMOHHAsI MPOYHOCTh MaTepuala u €€ CBA3b CO CTPYKTYpoil», «MeToabl onpeneneHus IoTHOCTHY, HanoTexHomorns —
MEKANCIUIUIMHAPHAS 007acTh (pyHIAMEHTANBHOW M NMPUKIAJHOM Haykd M TeXHHKH», «CoBpeMeHHas (hu3nuecKkas KapTHHA MHpPay,
«OTKpHITHS B (PM3UKE — OCHOBA NTPOTPECCA B TEXHUKE U TEXHOJIOTHUH MPOU3BOJICTBAY;
- pemreHue 3a1a4 1o reMaM «KnHemarnkay, «/{nHamukay, «3aKoHbI COXpaHEHHUSY;
- U3y4YeHNUE JEKIMOHHOTO MaTepuasna
Tema 1.2. Cooepoicanue yuebnozo mamepuana. 1
Junamuka Macca 1 cuna (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIE XapaKTepUCTHKH). B3anmoneiicTBue Ten (OCHOBHBIE MOHSTHUS, CYITHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI IMHAMUKHN (OCHOBHBIE TTOHATHS, CYITHOCTHBIE XapaKTepucTHKN). CHIIBI B IpUpoie. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
IIpakTnyeckas padora: 1
- pelIeHue 3a1a4 Ha npuMeHenue 2 3akoHa HeroToHa
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 1
- 3y4YeHHue JEKIIMOHHOTO MaTepuala;
- peleHue 3a/1a4 Ha npuMeHeHue 2 3akoHa Hprotona
Tema 1.3. Cooeporcanue yuebno2o mamepuana. 0,5
3akoHbI coxpaneHust B | MIMnynbc Tena (OCHOBHBIE MOHSATHS, CYIIHOCTHBIE XapaKTEePUCTHKH). 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE JIBHKEHHE (OCHOBHBIE
MeXaHUKe MOHATHS, CYITHOCTHBIE XapaKTePUCTUKH). MexaHnueckas paboTta (OCHOBHBIE MOHATHS, CYITHOCTHbBIE XapaKTEPUCTHUKH). MOUTHOCTH (OC-
HOBHBIE TIOHATHSA, CYITHOCTHBIC XapaKTepUCTUKH). Mexanudeckas 3Heprus. Kunernueckas sneprus. Kunerndeckas sHeprust u pabora.
HOTCHHHaHBHaH OHEPIUs B rpaBUTALTMOHHOM II0JIE. 3akoH COXpaHCHUA MOJTHOM MEXaHUYECKOU OHEPIUH.
IpakTuyeckas padora: 0,5
JlaGopartopubie paboter: Nel. «Onpenenenne BpeMeHH peakiiuu pykn»; No2. «/3ydeHne paBHOYCKOPEHHOTO JIBHIKEHUS»
CamocTosiTeJbHast padoTa 00y4arOIIUXCH: 0,5

- IOJITOTOBUTH coo0IIeHUs Ha TeMy «Dusuka B Jlp. ['permmy, «dusnka B Poccum» u T.1.

Pazgen 2. OcHOBBI MOJIEKYJISPHOI QU3NKH U TEPMOAUHAMUKH
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Tema 2.1 Coodeporcanue yuebHo2o mamepuana: 15
Monexkyasipuas ¢pusuka | ATOMHCTHYECKAs] TEOPHSI CTPOCHUS BEIIECTBa (OCHOBHBIE ITOHSTHSI, CYIIHOCTHBIC XapaKTepUCTHKHN). HaOuoaeHust U ONbITHI, TOATBEP-
JKTAIOIIIE AaTOMHO-MOJICKYJISIPHOE CTPOCHHE BellecTBa. Macchl U pasMepsl MOJICKYJ1. TeIioBoe ABMKCHHUE YacTHUI] BelecTBa. BpoyHOB-
ckoe nBumkeHue. MneansHpiil ra3. TeMmmepaTypa Kak Mepa CpeHel KHHETHUSCKOW SHEPTHU YacTUIl. Y PAaBHCHUE COCTOSIHUS UICATBHOTO
ra3a. Mopens xxuakocti. [loBepxHOCTHOE HATSHKCHNE B cMaunBaHue. Kprucrammmaeckre u aMop(HBIE BEIIEeCTBa.
TpakTu4eckas padora: 05
- pemenue 3a7a4 o remam «OcHoBsl MKT», «"a30BbIe 3aKOHBD)
CamocrosiTe1bHasi padoTa 00yYarouXCs: 1
- MOTOTOBKA coo0meHnsT «becKOHTaKTHBIE METOABI KOHTPOIIS TEMITEPaTyphl», «BriusHie n1edexToB Ha GU3NIecKre CBOHCTBA KPH-
CTAJUIOBY, «OKunkue kpuctaimsy, «I1ma3ma — deTBepToe COCTOSHUE BemecTBay, «[IpiMeHeH e KUIKAX KPUCTAIIOB B IPOMBIIIIIICH-
HOCTHY, «I[Ip0oOIeMbI SK0IOTHH, CBA3aHHBIE C UCIIOIH30BAHMNEM TEIUIOBBIX MAIINHY, « DU3HUECKHE CBOIICTBAa aTMOC(EPHI»;
- pemmenwne 3anad no reMaM «OcHoBel MK Ty, «I"a30BBIe 3aKOHBI»
Tema 2.2. Cooepoicanue yuebnozo mamepuana. 0,5
TepMmoanHAMHUKA BuyTpeHsss saeprus (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC XapaKTEpUCTHKH). PaboTa u TermiooTaaya Kak CocoOBI H3MEHEHUS BHYTPCH-
HEl sHepruu (OCHOBHBIC MOHSTHSA, CYITHOCTHBIE XapaKTepUCTHKH). [IepBEIif 3aK0OH TEPMOJMHAMUKH (OCHOBHBIC MOHSTHS, CYIIIHOCTHBIC
XapaKTepUCTHKH). TeIUIOBbIEe MAIIHEI X MX IPUMECHEHUE.
Konmponvnaa paooma: 05
- pemmenne 3agad o ocHoBaM MKT, Ha npuMeHeHHe ra30BBIX 3aKOHOB, HA paBHOYCKOPEHHOE TBIDKCHUE
CamocrosiTejibHast padoTa 00y4aIOIIUXCH: 0,5
- MOATOTOBHUTE Co0OIIeHUs M0 TeMaM «OcHoBbI MKT», «I"a30BbIe 3aKOHBIY
Pasnes 3. OCHOBBI 2JIEKTPOAMHAMMKH
Tema 3.1. Cooepoicanue yuebno2o mamepuana. 1
DJIEKTPOCTATHKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TOHSTHA, CYITHOCTHBIC XapaKTEPHCTHKH). DICKTPUISCKUH 3apsa (OCHOBHBIC MOHSTHS,
CYITHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPaHCHHS JIEKTPUUECKOTO 3apsana. 3akoH KymoHa. DIeKTpocTaTHIecKoe MoJie, €r0 OCHOBHBIE
XapPAKTEPUCTHKH U CBSI3b MEIKIY HUMHU.
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 0,5
- I3y4YeHUE JIEKIIMOHHOTO MaTepuarna;
- perieHne 3aa4 Ha 3akoH Kynona
Tema 3.2. Cooepoicanue yuebno2o mamepuana: 1
IMocTosiIHHBIH TOK [TocTosiHHBIN 27eKTpUUECKUN TOK (OCHOBHBIE TMOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Cuiia ToKa, HamlpshDKeHHUE, dJEKTPHUECKOE CO-
MPOTUBJICHHE (OCHOBHBIE MOHSATHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH). 3akoH OMa s yJacTKa dJIEKTPUUECKOH IIeTIH.
IIpakTnyeckas padora: 1
- JJabopatopnast pabota: Ne3 «M3yuenue 3akona Oma. [lapamienbHoe U OCIeI0BATENBHOE COSTUHEHUE TTPOBOHUKOBY
CamocrosiTejbHast padoTa 00y4aroIIuXcs: 1
- MOATOTOBKA coo0MeHus o TeMaM «Benmkue ¢usnkm», «[1oCTOSHHBIN U IEPEMEHHBIN TOK», «OTKPBITHE dJIEKTPUIECKOTO TOKa»
Tema 3.3. Cooeporcanue yuebnoco mamepuand. 15
MarHuTHOe moJjie MarautHoe ToJie ¥ €T0 OCHOBHBIE XapaKTepUCTUKU. JleficTBIE MAarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM. 3aKOH Amriepa. DIeKTpOIBH-
raresib. SIBJCHHE 3JICKTPOMArHUTHOW MHIYKIIMK (OCHOBHBIC TIOHSATHSI, CYIITHOCTHBIC XapaKTCPUCTHUKH).
IpakTuyeckas padora: 0,5

- pCIICHUE 3a1a4 110 TEME <<3J'ICKTpOMaFHeTI/I3M»
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CamocrosiTe/bHast paboTa 00y4aIOIIUXCH:
- MOATOTOBKA COOOIICHMS 1O TeME «AKYCTHUYECKIE CBOWCTBA IOJTYTIPOBOTHUKOBY, « BUIIOJISIpHBIE TpaH3UCTOPEI», « BHs! anexTpude-

CKHUX pa3psAmoB. DIEKTPUUECKUE Pa3psiIbl Ha CIyk0e deroBekay», «3akoHsl Kupxroda st anexktpudaeckoil nenn», «Vcmnons3zoBannue
3JIEKTPOIHEPTHH B TPAHCIIOPTEN, «MOTHNSA — Ta30BbIH pa3psi B IPUPOJHBIX YCIOBUAX», «OTKPHITHE U IPUMEHEHHE BHICOKOTEMITEpa-
TYpPHOH CBEPXIPOBOAUMOCTIY, «IlepeMeHHBIN 3JEKTPUIECKUH TOK U €r0 MpUMEHEeHHE», «[1omynpoBoJHNKOBbIE JATINKH TEMIIEpaTy-
pb», «[Ipupona GpeppomarneTnzmay, « JKOJIOTUIECKHE IPOOIIEMBI U BOBMOXHBIC MTYTH UX PEIICHUN», « DIEKTPUUECTBO B )KUBBIX Opra-
HU3Max»;

- U3y4eHUe JIEKIMOHHOTO MaTepuana

Pasznen 4. Kojied0anusi 1 BOJIHBI

Tema 4.1. Cooeporcanue yuebno2o mamepuana. 0,5
Mexanudeckue koyepa- | CBoOGoxHble KoneOanns. (OCHOBHbIC IOHATHS, CYLITHOCTHBIE XapakTepucTHKH) [lepnon, dacTora n ammnTyna Konebanuil. ['apmonnte-

HUS ¥ BOJIHBI cKkue KojieOaHMsi (OCHOBHBIE TOHSATHS, CYIIHOCTHBIE XapaKTEepUCTUKH). MeXaHW4eCKHUe BOJIHBI U MX BHJBI. 3BYKOBBIE BOJHBL YJIIbTpa-
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €T0 UCIONB30BaHUE B MEIUIMHE U TEXHUKE.
IIpakTnyeckas padora: 15
- Jlabopatopnas padota: Ned «3ydeHune koieOaHUH HUTSHOTO MasTHHKAY;
- pelieHue 3a/1a4 Ha KojiebaHWe HUTSIHOTO M NPY>KHMHHOT'O MasiTHUKA
CamocTosiTe1bHasi padoTa 00y4YarouXcs: 1
- U3y4eHHe JICKI[HOHHOTO MaTepHana;
- MOATOTOBKA coobmennit «KpuBrie paBHOW TPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Du3nka u My3bIKay, «YIbTpa3ByK (IIOTyICHHUE,
CBOWCTBA, IPUMEHEHHUE)»

Tema 4.2. Coodeparcanue yuebnoeo mamepuaia: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIE AIEKTPOMArHUTHBIE KOJieOaHMsl (OCHOBHBIE MOHATHS, CYLITHOCTHBIE XapakTepucTuky). KonebaTenbHblil KOHTYp (OCHOBHBIE
Jedanns u BOTHbL. CBe- | TMOHATHSA, CYITHOCTHBIE XapaKTEPUCTHKH). DIEKTPOMAarHUTHOE MoJjie (OCHOBHBIC OHATHSA, CYIIHOCTHBIE XapaKTePUCTHKH). DIIEKTpoMar-

TOBBIE BOJIHBI. JIUH3BI HHUTHBIE BOJIHBI (OCHOBHBIE HOHATHS, CYIIIHOCTHBIE XapaKTepUCTHKH). CKOPOCTh 3MEKTPOMArHUTHBIX BOJH. Pa3BuTHE MpencTaBIeHUN O
MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U IIperIoMiIeHus cBeta. JInu3el. @opMysa TOHKOH JTHH3HL.
IpakTnyeckas padora: 0,5
- JJabopatopnast pabota No5. «/3ydenne HopMyIbl TOHKOH JIMH3BIY;
- pelieHue 3a/1a4 Ha (OopMyJTy TOHKO# JIMH3BI U (JOPMYITy yBEIHYEHHUsI
CamocrosiTesibHasi padoTa 00y4aouuxcs: 0,5
- MOATOTOBKA coobmeHus o TemaM «DoToarmmapary, «JIuH3b, «[Ipuammn [roiirercay, «YpaBaeHus MakcBemiay, «DOTo3IeMEHTE,
«CoBpeMeHHBIE CPEJICTBA CBS3M», «CBET — AIIEKTpOMarHuTHas BoJHa», «COBpEeMEHHAs CITYTHUKOBAS CBS3bY
Pasnea 5. DiieMeHTbI KBAaHTOBOM (U3HUKH U TEOPUHU OTHOCUTEIbHOCTH
Tema 5.1. Cooepoicanue yuebno2o mamepuana. 2
DaemenThl KBanTOBOW | KBaHTOBBIE CBOliCTBA cBeTa. KBaHTOBas rumore3a [lnanka. ®oTtosnekrpudeckuii 3pGpekt (OCHOBHBIE MOHSITHUS, CYIIHOCTHBIE XapaKTepu-
¢u3uku u Teopuu oTHO- | cTHkH). Pu3uka atoma (OCHOBHBIE IOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Mozaenu crpoenus aroma. OmbiT Pesepdopna. dusnka
CHTEJTbHOCTH aTOMHOTO s/pa M 3JeMeHTapHbIX YacThi. CocTaB M CTPOCHHE aTOMHOTO sipa. PajinoakTHBHOCTH (OCHOBHBIE NMOHSTHS, CYIIHOCTHBIC
XapaKTepUCTHKH). PasinoakTHBHBIE U3ITyYEHUS M MX BO3JEHCTBHE HA KHMBbIE OPTaHU3MBL. M3IydeHue U crieKTphl (BHIIBI N3ITyYeHHH, HC-
TOYHHUKH CBETA, CHEKTPbl M WX BHUJBI, CIIEKTPAIBHBIN aHaN3). DJIEMEHTHl TECOPUM OTHOCHTEIHHOCTH (3aKOHBI 3JIEKTPOANHAMHUKH W
MPUHIUIT OTHOCHTEJILHOCTH, ITOCTYJIAThl TEOPHU OTHOCUTEIBHOCTH, PEJIITUBUCTCKAS IMHAMUKA, CBS3b MEXK/1y MacCoi M SHEpTHeH).
15

IIpakTnyeckas pabdora:
- pemenue 3aga4 no CTO;

16




- U3y4YCHHUC JICKIITUOHHOI'O MaTepuraja

CamocTosiTe1bHasi padoTa 00y4YarouXCcs: 2
- IOJITOTOBKA COOOMIEHHs 1o TeMaM «Bo3neiicTBue panuonsnydeHus», «KATOMHBIH peakTop», «SlnepHas sHepreTuka B Hikeropoackoii
obnactuy, «YpaBiaseMblil TEPMOSIEPHBIA CHHTE3», «YCKOPHUTENIH 3apsDKEHHBIX YaCTHID, «AJIbTEpHATHBHAS SHEPreTHKa», « ATOMHAs
¢usuka. M3otonsl. [IpuMeHeHne pagroaKTHBHBIX H30TOMOBY
KonTponbHas padora: 0,5
- pemenne 3amau Ha CTO, konebanwms, 3akoH OMa u 3akoH KyroHa, micbMeHHBIA OTBET Ha BOmpockH! 1o TemaM «Iloctymatsr CTOw,
«QnexTpomaraeT3My, «Kosnebanus n BomHbI», «KBanTOBas usnkay
HTOro KoJu4ecTBO YacoB Ay IMTOPHON U CAMOCTOSITEJbHOI padoThl | 20+10
BHUOJIOT' U
Pa3nen 5. BuoJjiorusi — COBOKYMHOCTh HAYK O ;KMBOM Npupoje.
Tema 5.1. Cooepoicanue yuebnoeo mamepuana: 2
/KuBas npupoaa kak JKusas npupoa (OCHOBHBIE TOHATHUS, CYIIHOCTHBIE XapaKTePUCTHKHU). MeTo bl UCCIeIOBaHUS >KUBOM MpUposl. OnpeaeseHue KU3HH.
00beKT u3yueHust 0M0J10- | YPOBHH OpPTaHHU3AINH )KUBON MaTepHH (OCHOBHBIC IIOHATHSI, CYIIHOCTHBIEC XapaKTEPHCTHKH).
THH. Koumponvuaa paboma: tema 5.1: 1

BrinonHeHe NMCHbMEHHBIX OTBETOB Ha BOMPOCHI 0 paseny: «’Kupas nmpupoa kak 00beKT u3yueHus: Ouonorumny. [IpumepHsie Bonpo-
cbl: «OCHOBHBIE IPU3HAKH JKHBOTOY; «[loueMy >KMBbIC OPraHU3MBbI CUUTAIOT OTKPBITHIMUA CHCTEMaMHU?y.
CamocTosiTeIbHASI pad0Ta 00YYAIOLIUXCH: 1,5
- OTBETHUTH Ha BONPOCH!: «Kakue KpuTepuu JiekaT B OCHOBE BBIJICIICHNUS Pa3IMIHBIX YPOBHEH OpraHU3aluH KHUBOTO7;
«[ToyeMy )XHBbIE OPraHU3MBI CHUTAIOTCSI OTKPBITBIMU CUCTEMaMHU?»;
-[IOBTOPEHNUE MIPOHJCHHOTO MaTepHaa,;
- paboTa co CIIPaBOYHOM JUTEPATYpPOH JUIS IIOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 5.2. Cooepoicanue yuebnoeo mamepuana: 6

Kaerka. OCHOBHBIE MOJIOKEHUsI KJIETOYHOH Teopun. KileTka — cTpykTypHO-(hyHKIIMOHAIbHAS equHuIa )Ku3HH. CTpoeHue kieTkn. OCHOBHbIE
CTPYKTypHBIE KOMIOHEHTHI KJIeTKH. Kiierounoe siapo u ero gpyakuun. CTpykTypa U QyHKIUE XPOMOCOM. AYTOCOMBI M TIOJIOBBIE XPOMO-
coMbl. bruonoruueckoe 3HaueHHEe XUMUYIECKHX 3JIeMEeHTOB. Heopranndeckne u opraHn4eckre BemecTBa B cocTaBe KieTok. CTpoeHune
HYKJICOTHIOB U CTpyKTypa nosunykieotuubix neneid JJHK u PHK, u AT®. Bupycs! u 6akrepuodaru. Bupycsl — Bo30yanTe I uH-
(eKIMOHHBIX 3a00JIEBaHUM, TOHATHE 00 OHKOBHPYCAX.
Kontpoabnas padora: Tema 5.2: 1
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 1o pazeny: «Kierka». [IpumepHbie Bonpockl: «UTo SBISETCS MOHOMEPOM HYKJIEHHO-
BBIX KHCJIOT?»; «Y CTaHOBUTE COOTBETCTBUE MEXIY OPraHOWAaMH U UX XapaKTEePHBIMH OCOOCHHOCTIMUY.
CamocTosiTeTbHAsI pad0Ta 00YYAIOLIUXCH: 3,5

- ZIOKa3aTh, YTO KJIETKA SBJIETCS CTPYKTYPHOH 1 (PYHKIIMOHAIBFHOMN €MHUIIEH )KUBOH MaTepu;
- cpaBHUTH Mostekyel JIHK u PHK (maiiTi cxoxcTBa u pa3znuyms);

- IOCTPOUTH BTOpYIO 1iemb pparmenta nenu JJHK, koTtopas uMmeer ciepyronmii cocras:
-A-T-A-T-T-L-A-T-A-;

-IOBTOPEHNE MPOHACHHOTO MaTepHaa;

- paboTa CO CIIPaBOYHBIM MaTEpUaIOM JUIsl TIOATOTOBKH K KOHTPOJILHOM padoTe.
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Tema S.3.
Opranusm.

Cooeporcanue yuedbnoeo mamepuaia:

OpranusMm — equHoe 1enoe. OOMEH BEIeCTB U dHEPTUel ¢ OKpyxarorei cpenoit. CiocoOHOCTh K CaMOBOCTIPOU3BEIeHUIO. JleneHre
KJIETKH — OCHOBA POCTa, Pa3BUTHA U Pa3MHOXKCHHUS OPTaHM3MOB.. becronoe 1 mooBoe pa3MHOXKEHHE OpraHn3MoB. OTUIOIOTBOPEHHE.
Ero 6uonornueckoe 3Hayenue. [loHsTie 00 MHANBUyaIbHOM, SMOPHOHAIIBHOM U TOCTIMOPHOHATIBHOM pa3Buthu. [IpeacraBnenus o
HACJICICTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTHYecKass TepMUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH Hacienoanus. HacienoBanue
MIPHU3HAKOB Yy deoBeka. CIerIeHHOe ¢ TI0JIOM HacieoBaHue. HacnencTBeHHbIE O0Ie3HN YeTI0BeKa, UX MPHUYUHBI U PO IITaKTHKA.
I'eHeTnueckue 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kiaccuduxarus popm nsmenunBocty. [Ipenmer, 3aqauu 1 METO/IBI CENIEKIMU. YUeHNE
H. 1. BaBuiioBa 0 neHTpax MHOT000pa3ws M MPOUCXOKICHUS KyJIbTYPHBIX PaCTCHUNA. BHOTEeXHONIOTHSA, €€ JOCTIKEHS, IepCIEKTHBEL
pa3BUTHSL.

[pakTuyeckas padora:
3ananus 1o GOpMUPOBAHUIO 3HAHUN M YMEHHH (110 BEIOOPY TIperoiaBaTeis):
- peuIeHHe IeMEHTapHbBIX TeHETHYESCKUX 3a1aY.

KontpoabHnas padora:

- pelleHue 3a4ay;

- Tema 5.3.

1 .Pemenne B TMChbMEHHOM BHIE TeHETHUCCKHX 3aad. [IpumepHsIe 3anaun: «/IBe YepHbIe CAMKH MBI CKPEIIUBAIOTCS ¢ KOPHIHEBBIM
camiioM. [lepBas camka B HECKOJIBKUX MOMeTax fana 19 uepHsIX U 17 KOpHUHEBBIX IOTOMKOB, a BTOpasi - 35 4epHbIX NOTOMKOB. Ompe-
JIETUTh TEHOTUITBI POAUTENEH U MOTOMKOB?»; «PeriecCUBHBIN IeH JalbTOHU3Ma HaXOAUThCsA B X-xpomocoMe. OTer IeBYIIKH CTpagaeT

JTaTbTOHU3MOM, TOTZAA KaK MaTh U BCE €€ MPEIKH Pa3INJaroT I[BeTa HOPMAIbHO. JIeByIKa BRIXOJUT 3aMYy’X 3a 3[0pOBOTO IoHOMIY. YTO

MOYKHO CKa3aTb 00 UX OTOMCTBE?».

2 BrInoigHeHUe MUCHMEHHBIX OTBETOB Ha BONPOCHI MO pasneny:. «Opranusmy. IIpumepHsie Bompocs!: «KakoBa npupoa reHHbIX MyTa-
LM 1 MEXaHMU3M HX IIPOSIBICHUSY; «YT0 Takoe TeH?».

CamocrosiTesibHAsi padoTa 00y4YalOIIUXCS:

- BBIJICIIUTH TPYIIIBI peakinii B 0OMEHE BEIlECTB;

- IPUBECTH MPUMEPHI Pa3HBIX BHOB OECIIONOTO Pa3MHOKEHUS,

- CPaBHUTb MUTO3 U M€EH03;

- OMPCACTINUTD PA3JINIUA B CTPOCHUMN KCHCKUX U MY>KCKHX IMOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHi3Ma My>KCKOTO I0JIa ¢ OJJHOH Mapoii ayToCOM U ¢ TTapOi TIOJIOBBIX XPOMOCOM;
- pCIICHNE TCHETUYCCKUX 3a/1a4,

- OMPCACTINUTD PA3JINIUA MEXKIY TOYKOBBIMU U XPOMOCOMHBIMH MYTallUSAMU,

- OBTOPEHHE MIPOHICHHOTO MaTepHaa;

- paboTa co CPaBOYHOM JIUTEPATYPOH JJIsl HOJATOTOBKH K KOHTPOJILHOHN padoTe.

Tema 5.4.
Bun.

Coodepoicanue yuebnoeo mamepuana.

DBOJIIOLIMOHHASI TEOPUSI U €€ POJib B (JOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO - HAY4YHOW KapTHHBI Mupa. Bua, ero kpurepuu. [lomy-
JISUS KaK CTPYKTYpHas €IMHULIA BUAa U 3Bomonuu. CHHTETHYECKAs TEOPHS DBOIIOLMH. JIBIXKYIIHE CHIIBI 3BOITIOLNHU. Pe3ynbraTsl
9BOJIIOIMH. bronornyeckuii mporpecc u perpecc. I MIOTe3b! IPOUCXOXKICHHUS KU3HH. AHTPOIIOTEHE3 U €0 3aKOHOMEPHOCTH. DKOJIOT H-
4yeckue (haKTOphl aHTPOIIOTeHEe3a: YCIIOKHEHHE TOIYJISIIHOHHON CTPYKTYphl BH[A, M3TOTOBJICHUE OPYAMH TPYa, NEPEX0]] OT PACTH-
TENBHOTO K CMEIIAHHOMY THITy IMUTaHUS, UCIIONIb30BaHue OrHs. [1osiBIeHHe MBICTUTENBHON U YleHOpa3aeabHol peun. [Ipoucxoxaenue
YEJIOBEYECKUX PaC.

IpakTuyeckas padora:

3ananus o GOpPMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY MperoaBaTess):
- aHAJIU3 U OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KU3HY;

- aHAJIN3 ¥ OIICHKA PAa3JINYHBIX THIOTE3 MPOMCXOKICHHUS YeIOBeKa

Kontpoabnas pabora: Tema 5.4:
BrinonHeHe TMCHMEHHBIX OTBETOB Ha BONIPOCHI 10 pazjeny: «Bumy». IIpumepHbie Bonpocs!: «IIpenochuikn BO3HUKHOBEHUS KH3HN;
«buonoruyeckas 3BOIIOLUSI.

CaMocTosiTeIbHAasi padoTa 00y4alomuXCs:
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-00BSICHUTB CXOZCTBO PAaHHUX CTAaUi SMOPHOHAIBHOTO Pa3BUTHUS KUBOTHBIX;

- HOSICHUTb, TIOUEMY TIOIYJISLUSA CUUTACTCS 3JIEMCHTAPHO!N €MHUIEH YBOIIOLNHY;

- IPUBECTH IIPUMEPHI CE30HHBIX U3MEHEHHH PACTEHUH 1 )KMBOTHBIX M Ha3BaTh BHEIIHUE CUI'HAJBI HACTYIUICHHS 3TUX U3MEHEHUII;
- CPaBHHTH pa3iuuHble (HOPMBI 0TOOPA M BBIJICIUTh YEPTHI CXOCTBA U PA3IIHUKS;

- ONIPEIETNTh PA3INYUs TyTEH HBOIOIMHN YEJIOBEKA M APYTUX KUBOTHBIX;

- IOBTOPEHHE MIPOIIEHHOT0 MaTepHana;

- paboTa CO CIIPaBOYHBIM MaTEPUaIOM JUIsl TIOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 5.5.
IKOCHCTEMBI.

Cooeporcanue yuedbnoeo mamepuaia:

[Ipenmer u 3a1a4n YKOJOTHH: YICHHUE 00 IKOIOTHIECKUX 00 HKOJIOTHUECKUX (aKTOpax, yueHHE O COOOMecTBaX OPraHU3MOB, yICHHE O
6uocdepe. Ixonmornaeckue GakTOPbl, 0OCOOCHHOCTH HX BO3AEHCTBHUS. DKOJIOTHYECKAst XapaKTepuCTHKa Brua. [loHsATHE 00 SKONOTHYe-
cknx cucteMax. llenn muranus. buoreonenos kak skocucrema. bruochepa — rimobanpras sxocucrema. Yuernue B. Y. Bepranckoro o
6uocdepe. bruomacca. buomornueckuii kpyropopor. OCHOBHBIE HAIIPAaBICHHUS BO3ACHCTBI YelloBeKa Ha Onocgepy. Tpanchopmanms
€CTECTBEHHBIX 9KOJIOTHIECKUX cHCTeM. OCOOEHHOCTH arpOIKOCUCTEM.

Ipakrnueckas padora:

3aganus 1Mo GOpMUPOBAHUIO 3HAHUN M yMEHHMH (II0 BEIOOPY IIPETIOIaBaATEs ):

- COCTaBJICHUE CXEM IIepelaun ¥ PHEPTHH (ILeTIei MUTaH!A);

- aHaNW3 ¥ OLEHKA MOCJIEACTBIH COOCTBEHHOH JIESITEIFHOCTH B OKPYKaIOIIEH cpeze,
- 00CyXJeHHE TTI00ATBHBIX SKOJOTHIECKUX IIPOOIIEM U IyTeH MX PEIICHUS.

IIpakTnuyeckas padora:
DKCKypceust Ha TeMy: «EcTecTBEHHBIE M HICKYCCTBEHHBIE HKOCHCTEMBI.

Kommpomsaa pasdoera: TeMas.s: |

BeInonHeHne MUCBEMEHHBIX OTBETOB Ha BONPOCHI MO pasfeny: «OKocucTeMbl». [IpuMepHbie Bonpockl: «Cpesl )KU3HU OPraHuIMOBY;
«BnusHME IPUPOJBI HA YEJIOBEKAY.

CamocTosiTe1bHast padoTa 00y4Yarouuxcs:

- IPUBECTH IIPUMEPHI OMOTHYECKUX U a0MOTHYECKUX (haKTOPOB;

- IPUBECTH IIPUMEPHI BUIOB, BeTpeuaroimuxcst B Himkeropoackoit 061acTH, co cTaOMIbHBIM U HECTaOMIIBHBIM THUITOM AWHAMUKH TOTTY-
JSIINY;

- IOBTOpEHHE POHAEHHOTO MaTepuana;

- paboTa co CIIpaBOYHBIM MaTEpUaJIOM JUIsl IOATOTOBKH K KOHTPOJILHOM padoTe.

Hupghepenyuposannwiii 3auem: OTBET HA OAMH BOIIPOC U3 CIUCKA IIPUMEPHBIX BONPOCOB At AN (HepeHIMPOBAHHOTO 3a4eTa.

O0s13aTesIbHAs ayIMTOPHAs YUeOHasi HATPY3Ka 00y4aromerocst

72

CamocTtosiTesibHast paboTa 00y4aronmerocsi

36

MaxkcumaabHas yueOHasi Harpy3ka

108

JIis XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOI0 MaTepualia UCIOIb3yITCS CIEAYIOIINE 0003HAYCHHUS:

1. — o3HaKOMHTENbHBIH (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOHEHUE JIEITEITFHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIHN (IUTAHUPOBAHHE U CAMOCTOSITETILHOE BHIIIOJIHEHUE IEATEIbHOCTH, pellieHHe MPOOJIEMHBIX 3aj1a4)
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3. YCJIOBUS PEAJIM3ALINU PABOYEWM ITPOT PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yqaeOHON AUCHUTUIMHBI TPeOyeT HAIMYHS yueOHOTO KaOuHeTa.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY 00YJaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- I0CKa;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX MTOCO0MA «XuMus», «buonorusy, «Du3ukay.
- CTATUCTUYECKUE, TMHAMUYECKHE U IEMOHCTPAIIMOHHBIC MOJIETIH;
TexHu4eckue cpecTBa 00yIeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOIIUM YCTPOUCTBOM (ABJA-TUIEEPOM HIIM HOT-OYKOM), O3BOJISIOIINM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
IlepeyeHb pekoMeHAyeMbIX YU4eOHbIX H31aHuil, UHTepHeT-pecypcoB, 10MOTHUTEILHON JTH-
TepaTypsbl

OCHOBHbBIE HCTOYHHUKH:

1. l'openos A.A. EcrectBo3nanue. Yuednoe nocooue s CI1O. Mocksa. FOpaiit. 2021r. O6p.
wiatdopma urait.ru Jlorosop ¢ OO0 «DnekTpoHHOE H3aaTeabeTBO FOpaiT» , mpenocTaBisio-
HIeH JOCTYI K Y4eOHOH uTeparype 1o o0meo0pa3oBaTebHBIM U 00IETPOPUITBHBIM JTUCIIH-
TUTHHAM.

2. buonorus. Yueonuk u npaktukym s CI1O. ITox penaknueit B.H. fApeiruna. Mocksa.
FOpaiit. 2021r. O6p. iardopma urait.ru Jorosop ¢ OO0 «DyieKTPOHHOE U3AATEIBCTBO
FOpaiiT» , mpegocTaBiIsgIONIeH TOCTYN K y4eOHOU JIUTepaType Mo 001eodpa3oBaTeIbHBIM U 00-
HIeNPOPHIBHBIM TUCHUTUIMHAM.

3. 1.B.A¢unorenos, A.B.bookos, B.A.IlonkoB. Xumus. Yuebnuk u npaktukym ais CI1O.
Mockga. FOpaiit. 2021r. O6p. miatdopma urait.ru Jorosop ¢ OOO IOpaiit , mpegocrasistoniei
JOCTYT K Y4eOHOH IuTeparype 1o 001meo0pa3zoBaTeIbHBIM | 00MenpO(UIHHBIM JUCIUILINHAM.
4. B.B.Ceupupos, E.N.Ceupunoba EcrecrBo3nanue. Yueonoe nocodue ais CI1O. Mocksa.
FOpaiit. 2021r. O6p. muardopma urait.ru dorosop ¢ OO0 «DAEKTPOHHOE U31ATCIBCTBO
FOpaiit» , npenocTapistonelt JOCTyN K y4eOHOM IuTepaType 1o o011eo0pa3oBaTebHbIM U 00-
IePOPMITBHBIM TUCIIATUTHHAM.

5. B.B. Cypuxos EcrecTtBo3Hanue: ¢pusuka. YueOHoe nocodue st CITIO. Mocksa. FOpaiit.
2021r. O6p. miatdopma urait.ru orosop ¢ OO0 «DnekTpoHHOE H3naTeabcTBO FOpaiTy
NPEJOCTABIISAIONIEH OCTYN K y4eOHOM tuTepaType 1o oo1ieodpazoBaTeabHbIM U 00IIETPO-

(UITBHBIM JTUCIIATIITTHAM.

6. E.N. Tynukun. Xumus, gacts 1. O6mas u Heopranuyeckas xumus. YueOHuk mis CIIO.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru Jorosop ¢ OO0 «DneKTpOHHOE M31aTeb-
ctBO FOpaiiT» , mpenocTapistonelt JOCTyN K y4eOHOM IuTepaType 1o o011eo0pa3oBaTeIbHbIM U
o01IenpopUIbHBIM AUCHUIIIIMHAM.

7. I'.I1.OTroukuit EcrectBo3nanue. YueoHuk u npaktukym s CI1O. Mocksa. FOpaiit. 2021r.
O6p. mrardopma urait.ru Jlorosop ¢ OO0 «DaeKTpOHHOE M31aTeBLCTBO FOpalTy» , mpeaocTaB-
JSIOUIEH TOCTyN K yueOHOM uTeparype mo o01meodpazoBaTebHBIM U 001enpodUIbHBIM JUC-
[TUTUTHHAM.

8. H.Il.Kanamuukos, C.E.MypaBséB ®@u3zuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 2021r. O6p.
mwiatdopma urait.ru lorosop ¢ OO0 «DnekrponHoe u3aareabctBo FOpaitt» , mpeaocTasisio-
HIei 1ocTym K y4eOHOi TuTeparype o 001eo0pa3oBaTenbHBIM U 00IIENPOGUITBHBIM TUCIIH-
TUTMHAM.

9. H.I1.Kanamnukos, C.E.MypaBbéB ®@usuka B 2 yactax. Yacts 2. Mocksa. FOpaiit. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnaeKTpoHHOE H31aTeNbCTBO FOpaiT» , mpepocTaB-
JSIOUIEH TOCTYN K y4eOHOM tuTeparype mo o01meodpa3oBaTeIbHBIM B 001enpOo(UIbLHBIM JHC-
[TUTUTHHAM.

20



JlonoJITHUTEeIbHbIE HCTOYHHKH:
1. I'abpuensn O.C., Octpoymos W.I'., ITypeiiesa H.C. u np. EcrectBo3nanue. ba3osslii ypo-
BeHb. 10 k1. M.: [Ipoda, 2013.
2. I'abpuensn O.C., Octpoymos W.I'., Ilypeiiesa H.C. u np. EcrectBo3Hanue. ba3osslii ypo-
BeHb. 11 k1. M.: [Ipoda, 2013.
3.bensieB JI.K. buonorus. O6mias 6uonorus. 10-11 knaceel. Yuebuuk. ba3zoBsiii ypoBeHb. M.
IIpocsemenue, 2013.
HNuTepHeT-pecypces:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (sseKTpOHHBIH KypHaIT «XUMHKH U XU-
MHUSI»).
www. chemi. wallst. Ru (Xumust. O6pa3oBareibHbIil CAiT AJIs1 IIKOJIBHUKOB).
www. chem. mzu. su (DnexkTpoHHast OHOIMOTEKA [T0 XUMHH).
www. hvsh. ru (OKypaai «XuMus B IIKOJIEY).
Www. hij. KU (KypHaI «XUMHES 1 5KH3HBY).
www. biology. asvu. ru (Bcst 6uosorus. CoBpeMeHHasi OMOIOTHS, CTaThH, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (EauHoe OKHO AOCTYyIIa K 00pa30BaTeIbHBIM pecypcam
HNHTepHeTa 110 OUOJIOTHH).
9. www. interneturok. ru («Buaeoypoku 1o mnpeaMeram IKOJIbHON POrpaMMbDy.
10. www. class-fizika. narod. ru («Kimacc!uast qocka aist 1i0003HaTENBHBIX ).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buaeoypoku no mpeaMeTam MIKOJIbHON IPOrpaMMbD»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

Nogakow

HATI'JIAAJHBIE IOCOBUA

1.Kommnekt Tabmui. buonorus. 10-11 kmacesl. Lutonorus. ['enernka. Cenexmust (12 Tadmui).
2.Kowmrmnekt tabaui. buonorus. 10-11 knacesl. IBomornonnoe yuenue (10 tadnuir).

3. Kommiekt Tabnur. Xumus. Ctpoenue Bemectsa (10 tabnuir).

4. Harnsnaoe noco6ue. CTpoeHne COHEYHOM CUCTEMBI.

5. Harnsano-pasnarounoe nocodue. Tepmoaunamuka.

6. HarnsgHo-paznarounoe nocodue. Kunemaruka.

7. HarnsaHo-pa3aarounoe nocodue. MarHutHoe nosie. DNeKTpOMarHuTHas HHAYKIHUS.
8. HarnsaHo-pa3narounoe nocodue. Mexanudeckue KojeOaHus U BOJIHBL.

9. HarnsaHo-pa3aarodynoe nocodue. DNeKTpOMarHuTHbIE KOJeOaHus U BOJHBI.

10. HarnsgHo-pazaatounoe nocodue. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB.

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JIUCIUTLIN-
HbI

KOHTpOJIL N OIEHKA PE3YJIbTaTOB OCBOCHUA yqe6H0171 AUCHUIUIMHBI OCYIICCTBIIACTCA ITPEIioaa-
BAaTCJIEM B IMPOLECCE MPOBEACHUA MPAKTUICCKUX 3aHATHH U CaMOCTOSTSIBHBIX pa60T, TECTUPO-
BaHUsA, 4 TaKXKC BBIIIOJIHCHU A OGy‘IaIOH_II/IMI/ICH HHAWBUIYAJIbHBIX 3aJaHuM.

Pe3yabTaTnl 00y4yeHus ®opMbI 1 METOAbI KOHTPOJISI U
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!

YMmenus:
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B pe3yabrare ocBoennsi aucuumiauabl OYIL.07
EcrecTBO3HaHUE 00y4YaKOIIUIiCS J0JIKEH 3HATD:
3.1. ocHOBHBIE HAyKH O IPUPOJIE, X OOLUTHOCTH U OTJIU-

qHs,

3.2. eCTEeCTBEHHOHAy4HbId METOJ NO3HAaHUS U €ro co-
CTaBJISIIOIINE, €IUHCTBO 3aKOHOB IpHUpoJbl BO Bceenen-
HOI;

3.3. B3aUMOCBSI3b MEK/y HAyYHbIMU OTKPBITHSIMH U pas-
BUTHEM TEXHUKU U TEXHOJOTUM;

3.4. BKJIaJg BEIMKUX Y4YEHBIX B (pOpMHpOBaHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

B pe3yabTrare oOoCBOEHHSI JAUCHUIJIMHBI
OVIL.07 EcrecTBo3HaAaHHE OOY4YAIONIUICA TOJIKEH
yMeThb:

VY.1. opueHTUPOBATLCSA B COBPEMEHHBIX HAYYHBIX
MOHITHUSX U MH(DOPMAIIUK €CTECTBEHHOHAYYHOTO COJIEP-
KAHUS;

V.2. paboTaTh C ecTeCTBEHHOHAY4YHOU HH(pOpMa-
1Mel: BIaJeTh METO/IaMU [TOMCKA, BBIIEIATh CMBICIOBYIO
OCHOBY U OIICHHBATh IOCTOBEPHOCTh HH(POPMAIUH;

V.3. ucnonb3oBaTh €CTECTBEHHOHAYYHbIE 3HAHMS
B TMIOBCETHEBHOM XH3HU Ui o0ecrieueHrs 06e30MacHOCTH
KU3ZHEJEATEIIbHOCTH, OXpPaHbl 370POBbs, OKpYXaroUlei
CpeIlbl, SHEProcOepeKEeHNUS;

B nporpammy yue6HoM nucturuinabl OYIL.07
EcTecTBO3HAaHME BKIIOUYEHO COJIEp’KaHUE, HANpPaBICHHOE
Ha  (QOpMHUpOBaHWE Yy CTYICHTOB  KOMIICTCHIIHHA,
HEOOXOMUMBIX g KadecTBeHHOro ocBoenus OIIOII
CIIO na 6a3e oCHOBHOTO 00IIET0 00pa30BaHMUSL.

B pesynpTaTe OCBOEGHMSI TUCIUILUIMHBI Y 00Y-
yaromerocss (poOpMUPYIOTCS CIENYIONEe 00IUe KoMIIe-
Tenuun (OK):

OK 10. Ucnonp30oBath B IpodeccHoHaNbHOM esi-
TCJIIBHOCTU YMCHUA U 3HAHUA, ITOJTYYCHHBIC O6y‘IaIOIlII/IMI/ICH B
X0JI¢ OCBOCHHS yUEOHBIX MTPEIMETOB B COOTBETCTBUU C (ejie-
PaJIbHBIM IOCY1apCTBCHHBIM O6paSOBaT€J'H:HBIM CTaHAapTOM
cpenHero oo1ero oopa3oBaHusl.

BHEAYIUTOPHAS CaMOCTOSTEIbHAS
pabora, KOHTpoibHast  paboTa,
HPaKTHYECKHUE 3aHIATUSL

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AESATEJIbHOCTHU CTYJIEHTOB (0J10-

KM «XUMus» 1 «buoJiorusy)

Copnepxanue o0yyeHus XapaKTepuCcTHKA OCHOBHBIX BU0B JAeATEJIbHOCTH CTY-
JeHTOB (HA YPOBHE Y4eOHBIX /Il CTBHIi)

XUMUA

Beenenue PackpsITHe BKIIa1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MHUpa. XapaKTepUCTHUKA
XUMUH KaK TPOU3BOJUTENLHOM CHUJTBI OOIIIECTBA.

Baxueiilne XUMHYECKHE NIOHs- | YMEHUE JaTh ONPEIAECICHUE U ONIEPUPOBATH CIECAYIOLIUMU

TUS XUMHAYECKUMHU MOHITUSAMU: «BELIECTBO», «XUMHYECKUN

QJICMCHT», «KaTOM», «MOJICKYJIa», KMOH», «U30TOIbD», «XU-
MHYCCKaAd CBA3b», <QJICKTPOOTPUIATCIBHOCTE), KBAJICHT-
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HOCTB», «CTETIEHb OKHCICHUA», «MOJIb)», «MOJISIpHAsi Mac-

Ca», «PacTBOPBI», «ANEKTPOJIUT U HEIIIEKTPOIUTY, «JIEK-

TPOJIUTUYECKAS AUCCOLUALSY, KXOKHCIUTEIb U BOCCTAHO-
BUTEIbY, «OKUCIIEHUE U BOCCTAHOBIIEHUE», «CKOPOCTh XU-
MHUYECKOH peaKknmn», «<XUMHUECKOE PABHOBECHEY, «(PYHK-
LIMOHAJIbHAS TPYIIAY», «U30MEPUS.

Baxnelive BemecTsa u MaTepu-
aJIbl

XapaKTepucTUKa CTPOSHUS aTOMOB M KPUCTAJVIOB U HA ATOU
OCHOBE — OOIINX XUMHYECKHUX CBOICTB METAJLIOB U HEME-
TaJUIOB. XapaKTepUCTHKa COCTaBa, CTPOCHHMS, CBOMCTB, TIO-
Jy4YEHHUs U IPUMEHEHHS BXKHEHIIINX HEMETaJIOB.
XapaKTepucTUKa COCTaBa, CTPOCHUS U OOIIUX CBOMCTB
BOKHEUIIIUX KJIACCOB HEOPTaHMYECKUX BEIICCTB.

OnucaHue cocTaBa BaKHEHIIMX MPEACTABUTENICH OpraHnye-
CKHX COSAMHCHHIA: METAaHOJIa, 3TAHOJIA, CIIOKHBIX Y(PUPOB,
JKUPOB, MBI, KAPOOHOBBIX KUCJIOT, MOHOCAXapHI0OB, TUCa-
XapuJI0B, MOJIUCAXAPUIOB, AMUHOKHUCIIOT, OEJIKOB, HCKYC-
CTBEHHBIX M CHHTCTHYECKHUX ITOJTMMEPOB.

XUMHYECKUH SI3bIK U CUMBOJIMKA

Hcnonp3oBanue B yueOHOU U NPOPECCHOHATBHON AESITENb-
HOCTU XUMHYECKUX TEPMUHOB U CHMBOJIMKH.

HaspiBanne nzyyaeMbIX BEIIECTB 11O TPUBUAIBHOM HIIH
MEXIYHAPOJAHOU HOMEHKIIATYpE U OTPAKEHHUE COCTABA ITUX
COCJIMHEHUH C MIOMOIILI0 XUMHYECKUX (POPMYIL.

XUMHYECKHE peaKuuu

OO0BsicHEHHE CYIIIHOCTH XMMHUYECKHX npoueccos. Kinaccu-
(duKalysg XMMUYECKUX PEaKIUH 10 pa3IMYHbIM IPU3HAKAM.

Xumuyeckasi ”HGopMaIus

[IpoBeneHne caMOCTOSTEIHHOTO MOMCKA XMMUYECKON HH-
q)OpMaIII/II/I C UCIIOJIb30BAHUECM Pa3JINYIHBbIX HCTOYHHUKOB
(Hay4HO — MOMYJISPHBIX U3JaHUH, KOMITBIOTEPHBIX 0a3 J1aH-
HBIX, PECYPCOB UHTEPHETA).

[TpodunbsHOE U MpodeccHoHaTb-
HO 3HaYMMOE COJICPKaHHE

OOBsicCHEeHHE XUMHUYECKHX SBJICHUH, TPOUCXOISIIINX B IIPH-
poze, ObITY.

CoOmroieHre MpaBuII HKOJIOTUIECKH IPaMOTHOTO MTOBEe-
HUS B OKPY>KAroLIEH cpenie.

OreHka XUMHYECKOTO 3arpsi3HEHNUST OKPY’KaloIeil cpebl Ha
OpTraHu3M 4YCJIOBCKA U APYTHEC KUBBIC OPraHU3MBI.
CobmtoneHue npaBuil 6€300aCHOTO 0OpaIleHHs! ¢ TOPIOYUMHU
U TOKCHUYECKHUMMU BEUICCTBAMU

BHNOJIOI'Us

buosiorus — COBOKYIHOCTh HayK
0 ’)KMBOU Ipupozae. MeToasl 1o-
3HAHUS B OMOJIOTHH.

3HaAKOMCTBO C OOBEKTaMH U3y4eHHsI OMOJIOTHH.
BrisiBienue ponu 6uonoruu B GopMHPOBAHUHN COBPEMEH-
HOM €CTECTBEHHO — HayYHOU KapTUHBI MUPA U MPAKTHYE-
CKOM JIeATeIIbHOCTH JIFOJICH.

Knerka

3HAKOMCTBO C KJIETOYHON TEOPHEU CTPOEHUSI OPraHU3MOB
[Tonyuenue npeacTaBiIeHUN O POJIM OPraHUYECKUX U HEOP-
raHUYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOEHUE KJIETOK PACTEHUH U KUBOT-
HBIX.

Opranuszm

3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUSI OPTraHU3MOB,
CTa/JIuii OHTOT€HE3a Ha IPUMEPE YEIIOBEKa.

3HaHME IPUYNH, BBI3BIBAIOIINX HAPYIIEHUS B Pa3BUTHH Op-
raHu3Ma.

YMeHMe N0JIb30BaAThCS] TECHETHYECKOW TEPMUHOJIOTHEN U
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CHMBOJIMKOW U pelIaTh T€HETUYECKUE 3a1aUu.

3HaHue 0COOEHHOCTEN HACIEACTBEHHON H HEHACIEACTBEH-
HOM M3MEHUYMBOCTH U UX OMOJIOTHYECKOM POJIH B BOJIIOIIUN
JKUBOTO.

Bun

YMeHue aHaIu3UpOBaTh U OLICHUBATH PA3JIMYHBIE TUIIOTE3bI
IIPOUCXOXKACHUS KU3HU Ha 3eMIIe.

YMeHue NpoBOJUTh ONKCaHUE 0cO0el 0JJHOrO BUA 10
MOP(OJIOTHUECKOMY KPUTEPHIO.

Pa3Butue criocoOHOCTEH SICHO U TOYHO U3J1araTb CBOU MbIC-
JI, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUS, BOCIIPH-
HUMAaTh M aHAJIM3UPOBAaTh MHEHUE COOECEIHUKOB, IPU3HA-
Bas [IPaBO APYroro ueloBeKa Ha MHOE MHEHUE.

YMeHue 10Ka3bIBaTh POACTBO YEI0BEKA M MIEKOIIUTAIO-
MIUX, OOIIHOCTH U PaBEHCTBO YEJIOBEYECKUX pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX SKOJIOTUYECKUX (PAKTOPOB U UX BIIHSHHE
Ha OpraHu3Mbl.

3HaHUE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX CO00-
IIECTB — arpO’KOCUCTEM.

[Tony4yenne mpeaCTaBICHUS O CXEME SKOCUCTEM Ha IpUMeEpe
ounocdepsl.

[TnanupoBaHue cOOCTBEHHO! 1€ATENbHOCTH JIJISl TIOCTHIKE-
HUS TTIOCTABJICHHBIX 1IeJIei, OpraHn3anus CaMOKOHTPOJIS U
OLICHKH TIOJYYECHHBIX PE3yJIbTaTOB.

OO0yueHue coOI0ACHUIO PAaBUII IOBECHUS B IpUpoOe, Oe-
PEKHOMY OTHOLIEHHIO K OMOJIOrMUeCcKUM 00beKTaM (pacte-
HUSIM U )KUBOTHBIM U UX COOOLIECTBAM) U UX OXPaHeE.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBHOCTH CTY-

JEHTOB (610x «®Pu3nkay).

Copepxxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX 1€l CTBHIH)

Beeoenue. Mexanuka

Kunematuka

Pa3Butue cnocoOHOCTEN SICHO U TOYHO U3JaraTb CBOM MBICIIH, JIO-
THYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHs, BOCIPHHHMATH H
aHAJTM3UPOBAaTh MHEHUS COOECEHNKOB, MPU3HAaBas MpaBo JIPyro-
ro 4YeloBeKa Ha MHOe MHeHHe. [IpuBeneHne mpuMepOB BIUSHHUS
OTKPBITUH B (pU3UKE HA MPOrpecc B TEXHUKE U TEXHOJIOTUU MPO-
n3BoJcTBa. O3HAKOMIJIEHHE CO CIIOCOOAMHU ONMMCAaHUS MEXaHHue-
CKOTO JBM)KEHMsI, OCHOBHOM 3ajadyeil mMexaHukH. M3ydyeHue oc-
HOBHBIX (DM3MYECKHUX BEIMYMH KHHEMATHKH: TIEPEMEIICHHUs, CKO-
pocTtH, yckopeHus. HabmiozeHne OTHOCHTEIBHOCTH MeXaHu4de-
cKoro JBukeHus. PopMynupoBaHHE 3aKOHA CJIOXKEHHUS CKOpO-
creil. MccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBH-
KEeHMsl (Ha puMepe CBOOOJHOTO MaJieHUsl Tel) U PaBHOMEPHOTO
JBIDKEHUS Teja M0 OKPYXHOCTH. [loHnMaHMe cMBbICIa OCHOBHBIX
(GU3NYECKUX BEIMYUH, XapaKTEPU3YIONMX PaBHOMEPHOE JBHKE-
HUE TeJa 10 OKPY>KHOCTH

Jnnamuka

[Tonnmanue cMbiciia Takux (U3MYECKUX MOJENel, Kak MaTepu-
albHasl TOYKA, MHEpLIMAJIbHAs cucTeMa oTcyera. M3amepenue mac-
Chl Teja pa3inuyHbIMH crniocoOamu. M3mepeHue cui B3auMojei-
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CTBHUs TeJ. BrlunciaeHne 3Ha4eHus: yCKOPEHHUsI TEJ 10 U3BECTHBIM
3HAYEHUAM JEHUCTBYIOLIMX CHJI U MAcC Tejl. YMEHHUE pas3iaudyaTh
CUILY TsDKECTH U Bec Tena. OObsICHEeHHEe U NMPUBEACHUE PUMEPOB
SIBIICHUSI HEBECOMOCTH. [IpuMeHEeHNe OCHOBHBIX MOHSATHH, (Hop-
MYJ ¥ 3aKOHOB JMHAMHUKHU K PELICHUIO 3a/1a4

3aKOHbBI COXpAaHEHUs B Me-
XaHUKe

OOBsicHEHHE PEaKTHBHOTO JBIKEHHSI HA OCHOBE 3aKOHA COXpaHe-
Hus uMIysbca. [IpumeHeHne 3aKkoHa COXpaHEHMsI UMITyJbca Ul
BBIYMCIICHHUS] U3MEHEHHUI CKOPOCTEH TeN NPU UX B3aUMOJIEHUCTBU-
AX. Berunucnenne paboThl CHII U U3MEHEHUsI KHHETHUYECKOH 3Hep-
Uy Teja. BelunciieHre NOTEHIMAIbHOW HEPrUU Tel B IPaBUTA-
LIMOHHOM I10JI€. XapaKTEPUCTUKA IPOU3BOAUTEILHOCTH MAIllUH U
JIBUraTesIe C UCIOJIb30BAHUEM IIOHITHS MOIIHOCTH

OcHO6bl MONEKYNAPHOU (YU3UKU U MEPMOOUHAMUKU

MonexynsipHas pu3uKa

@OpMyJIIMpOBaHHE  OCHOBHBIX  IIOJIO)KEHMM  MOJIEKYJISIPHO-
KMHETUYECKON TeopHuH. BBITONIHEHNE SKCIIEPUMEHTOB, CITYXKaIIUX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON Teopuu. Halmrome-
HUe OpOYHOBCKOrO JIBMKEHUS U siBIeHUs quddyszun. Onpexnene-
HUE MapaMeTPOB BEIIECTBAa B ra3000pa3HOM COCTOSIHUM HAa OCHO-
BaHHMM YPaBHEHMS COCTOSIHUS HealbHOrO rasa. [IpeacraBnenue B
BUJE TpapuKka H30XOPHOIrO, M300apHOrO0 U H30TEPMUYECKOTO
npoieccoB. BerunciieHne cpeiHel KMHETUYECKOW SHEpPruu Tell-
JIOBOTO JIBM)KEHHSI MOJIEKYJ IO M3BECTHOM TemIepaType Bellle-
ctBa. MI3MepeHne BIaKHOCTH BO3lyXa

TepmonnHamuka

DKCIepUMEHTAILHOE HCCIICI0OBAaHUE TEIUIOBBIX CBOWMCTB Bellle-
cTBa. Pacuer konuuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI OCY-
IICCTBJICHUS TPOLIECCa MPEBPAIICHHs BELIECTBA M3 OJHOTO arpe-
raTHOTO COCTOSIHMSI B Jipyroe. Pacuer uM3MeHEHHs BHYTpPEHHEU
SHEpPIruu TCII, pa6OTI)I U NCpPCAaHHOI0 KOJMUYCCTBA TCIJIOTHI Ha
OCHOBAHMH IEPBOT0 3aKOHA TepMOIuHAMHUKH. OObsICHEHUE TIPUH-
IIUIIOB HeﬁCTBHﬂ TCIIJIOBBIX MalllUH

OcHo6bl 2.1eKMpPOOUHAMUKU

DIIeKTpOCTaTUKA

Brraucnenne cun BBaI/IMOJIGﬁCTBPISI TOYCUHBIX JJICKTPUICCKUX 3a-
pPAAOB. Brruncienue HAIMPsPKCHHOCTU W IMOTCHLIMAJIa 3JICKTPpUYC-
CKOI'0 IOJII OAHOTO M HECKOJIBKUX TOYCYHBIX 3apsa0B. I/IsMepe-
HHUC PA3HOCTU IOTCHIHAJIOB. HpI/IBeI[eHI/IC IMpuUMEPOB NMPOBOAHU-
KOB, OUBJICKTPUKOB MW KOHIACHCATOPOB. Ha6JHOI[€HI/IC SABJIICHUSA
BHGKTPOCTaTquCKOﬁ HHAYKIHUU U ABJICHUA NTOJIApU3ALUN JUDIICK-
TPUKA, HAXOAAIIETOCA B 3JICKTPHUYCCKOM IT0JIC

ITocTOSSHHEBIN TOK

H3mepenne MOIHOCTH 3eKTprudeckoro Toka. Msmepenune 9J1C n
BHYTPEHHET0 CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M UCHbITa-
HUE JJIEKTPUUYECKUX LENEH ¢ pa3IudHbIM COEIMHEHUEM IIPOBOJ-
HUKOB, pacyeT UX IapaMeTpoB

MaruutHoe noJe

H36J'IIOI[6HI/IG I[CI\/JICTBI/ISI MAardmuTHOT O I10JI Ha HpOBOI[HI/IK C TOKOM,
KapTUHOK MarHUTHBIX mosied. GopMynupoBaHHE MpaBUIIA JIEBOU
PYKH IS ONPENESICHUs] HamnpaBieHusa cuibl Amriepa. Berumcie-
HUE CWUJI, JEUCTBYIOLIUX HA MPOBOJHHUK C TOKOM B MarHUTHOM TO-
ne, 0ObsICHEHUE TIPUHIIAIIA ACUCTBUS dJIeKTpoasuratens. ccie-
JIOBAHUE SIBJICHUS SJIEKTPOMArHUTHOW MHIYKIIUU

Konebanusa u eonnwvt

MexaHudeckue KojaeOaHust
" BOJIHBI

HpI/IBe,I[CHI/IC IIpUMEpOB KoJIeOaTeNbHBIX HBH)KCHHﬁ. I/ICCJ'ICI[OBa-
HHUC 3aBUCHUMOCTH IICPHUOJA KoJIeOaHMII MaTeMaTHYECKOrO MasT-
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HUKa OT €ro JJIMHBI, MAaCChl M aMILTUTY Il KoJiebanuii. Onpenerne-
HUE YCKOPEHHSI CBOOOJHOTO MAaJCHHS C MOMOIIbI0 MaTeMaTuye-
ckoro masitHuka. HaGmonenne konebanwmii 3syvaniero tena. [pu-
BEJICHUE 3HAYEHHUS CKOPOCTH PaclpoCTpaHEHUsl 3ByKa B pa3iny-
HBIX Cpelax. YMEHHE OOBSICHATh MCIOJIb30BAaHUE YJIbTPAa3BYKa B
MEJIUIHE

DJIeKTpOMarHuTHBIE  KOJIe-
Oanust 1 BOJHBEL. CBETOBBIE
BOJIHBI. JIMH3EI

HaGmonenne ocnmiorpaMM TapMOHHYECKHX KOJIEOAHUH CHIIBI
Toka B 1enu. OO0bACHEHHE MPEBPALICHUS SHEPTUU B HJICATHHOM
KonebaTeIbHOM KOHType. M3ydeHme ycTpoiicTBa M TNpHHIMIIA
neiictBust Tpanchopmaropa. AHaJIM3 CXEMBI MEpefadd dIEKTPO-
SHEpruM Ha OoJblme paccTosHus. [IpuBeneHne TpuMepoB BUIOB
panuocBsa3u. 3HAKOMCTBO C YCTPOWCTBAMH, BXOJSIIUMHU B CHUCTeE-
My paanocBszu. OOCykIeHne OCOOEHHOCTEH pacrpoCTpaHeHHUS
panuoBoiH. [IpyuMeHeHHe Ha NPAKTUKE 3aKOHOB OTPAXKCHHUS H
IpEeJIOMJICHUS CBETa NPH pelieHuu 3aaad. Habmonenue sBneHus
TU(PaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH M300paskeHUs
IpeIMETOB, JaBaeMble JIMH3aMHU. PacueT onTHYECKON CUIIbI JTMH3EI

Dnemenmul K6AHMOGOU PuU3UKU

DneMeHThl KBaHTOBOM (-
3UKH

KBanToBble cBoiicTBa cBeta. HaOmronenue (oTorniekTpuueckoro
s ¢ekra. Pacder MakCUMaIbHON KUHETHYECKOW SHEPTUU dJICK-
TpoHOB 1ipu poTodpdexre. Pusnka atoma GopmMynMpoBaHue IMO-
ctynatroB bopa. HaOmronenue nuHeuaToro M HENpPEpbIBHOTO
CHEKTpOB. Pacyer 4acTOThl M JUIMHBI BOJHBI UCILyCKa€MOI'O CBETa
IIpU IIepeXOoJie aroMa M3 OJHOIO CTAlMOHAPHOIO COCTOSIHUS B
npyroe. OObsicHeHUe NMpUHLMIA JAeiicTBus Jazepa. Pusnka aToM-
HOTO sI/Ipa U JIEMEHTapHBIX yacTuil. Habmonenne TpekoB anbda-
qyacTul B kamepe Bunbcona. Peructpanus saepHbIX U3JIy4EHUH C
nomouplo cueryuka I'eiirepa. Pacuer sHeprum CBsI3M aTOMHBIX
anep. [loHMMaHne EHHOCTH HAy4YHOro MO3HAHUS MHpa HE BOOO-
Ie JJISl YeJIOBEYECTBA B LEJIOM, a JJISl KaKIOr0 O0YYaromerocs
JINYHO, LIEHHOCTH OBJIAJICHUS METOJAOM HAy4YHOI'O IO3HAHUA I
JIOCTHKEHUS ycexa B JJI000OM BUJIE MPAKTUYECKON e TEIbHOCTH

Bcenennasa u ee J601I0UUA

BcenenHas u ee >BOIIOASA

Crtpoenue u pazsutue Beenennoit. O0bsicCHEHUE MOJIETTH PACIIIH-
pstoieiicst Beenennoit. [Ipoucxoxnenue ConHEUHON CUCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u mnanet B Teneckon. Habmonenue
COJIHEYHBIX IISITEH C MOMOIIIBIO TEJIEeCKoNna

5. METOAUYECKHUE YKA3AHUA 110 OPTAHU3ALIUN CAMOCTOSATEJIb-

HOM PABOTHI CTYJIEHTOB

OTnenbHBIM BUJIOM NMPAKTHUECKOW paboThl CTYACHTOB B paMKaxX HM3ydeHHUs y4yeOHOW TucCIu-
muHel OYI1.07 EctecTBo3HaHME SIBJISETCS BHEAYIUTOPHASI CAMOCTOSATENbHAs paboTa, mpearno-
Jararoas CaMOOpPIraHU3alMI0 CTYAECHTOB Ha BBINOJIHEHHE ONpEeAETICHHbIX BUAOB yuyeOHOW nes-
TEJIBHOCTH, @ UMEHHO: PabOTy CO CHpPAaBOYHOW JUTEPATYpOH B paMKax IOATOTOBKH IOKJIAJIOB,
COOOIIeHNUH, TOATOTOBKY K OOCYKICHHSAM, AMCKYCCHSAM, IUCIYTaM, CEMHHAPCKUM 3aHATHUSIM,
KOHTPOJIbHBIM paboTaM, nuddepeHupoBaHHOMY 3a4eTy, a Tak)Ke BBIOJIHEHUE ONpeaeTICHHBIX
BUJIOB IPAKTUYECKUX 3a/1aHUH, TOJYYEHHBIX B X0JI€ AyAUTOPHBIX 3aHATHH.

Kaxnas popma camocTosTeNbHON pabOTHl CTYJCHTOB OIICHUBACTCS OT/ACIBHO W IpeaHa3Ha-
YyeHa JUId OTpaOOTKU pa3IMYHBIX METOJIOB YCBOCHMS H3ydaeMoro B Kypce marepuana. [loxaro-
TOBKa COOOIIEHUH (JOKIJIAZ0B, pedepaToB) NpeaHazHaueHa JUIsl paclIMpeHus: HH(HOPMaLHOHHOTO
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TOJISI CTY/ICHTOB B paMKax M3y4aeMOU TEMBI, a TaK)Ke (POPMUPOBAHUS Y CTYJCHTOB HABBIKOB OT-
Oopa TJIaBHOM M BTOPOCTENICHHOW HWH(OpMAIMU MO paccMaTpuBaeMou MpodOiieMe, a TakKe
HABBIKOB CHUCTEMATH3aIlMKM M30BITOYHON MH(pOpMaIui. BeIOTHEHNE pa3HOYPOBHEBBIX JIOMAIIl-
HUX 3aJJaHUi peHa3HaYeHOo 1J1s (OPMUPOBAHUS Y CTYIEHTOB HABBHIKOB BHICTPAUBAHMS YETKOU
CXEMBI OTBETa HAa BOIPOCHI PA3IMYHOTO YPOBHS CIIO)KHOCTH, a TaKXe Ha (JOPMUPOBAHUE Y CTY-
JEHTOB OOBEKTUBHOT'O MPEACTABICHUSI O CTEIICHU OBJIAJICHUS U YCBOCHUS UMHU M3y4aeMOro Ma-
Tepuajia B JaHHBIH MOMEHT BpEMEHH. BBINONHEHNE PEKOMEHIyEeMbIX BapUAaHTOB B TECTOBBIX U
Pa3HOYPOBHEBBIX 33/JIaHUN TaKXKe IMO3BOJSET CTYAEHTaM Jydllle MOATOTOBUTHCS K UTOTOBOU
MIPOBEPKE UX 3HAHWA MO M3YYCHHBIM TemaM. [I0AroToBKa K MPAaKTUYECKUM 3aHATHUSM (CEeMUHA-
pam, JMCKYCCHUSIM) MTO3BOJISIET CTY/I€HTaM 3aKPEMUTh HABBIKM KPUTHUYECKOT'O MBIIICHUS P pa-
0oTe cOo CIPaBOYHOM JINTEPATYPOH U UCTOYHUKAMHU, U YIITYOUTh 3HAHHS MO0 KOHKPETHBIM TeMaM
H3y4aeMou yd4eOHOM MHUCIIUTLTNHEI.

B momors cTyneHTaM Juist BRITTOJTHEHUS 3aJaHUiA Pa3IMYHbIX BUOB MPEIaraeTcs:
- CIIUCOK OCHOBHOM U BCIIOMOTaTeIbHOM JTUTEPATyPhI;
- CITUCOK MPUMEPHBIX TeM JOKIIAIO0B U COOOIIECHUH.

Cnncok npuMepHbIX TeM J0KJIAT0B U COO0IIEeH Uit

Pasznea «Xumusa».
. Tabnua Menpeneesa.
. X¥Mus U My3bIKa: KOMII03uTop U XuMuK 1. boponuH.
. Bosa B xu3HM yemoBeKa.
. YUeHbI€ - XMMHKH.
. YI1eBOJbl U UX POJIb B )KUBOM IPUPOJIE.
. Kuppl Kak NpOAYKThI TUTAHUSL U XUMUYECKOE ChIPhE.
. XMMHUYECKast CHMBOJIHKA.
. [IpupoiHbIE HICTOYHUKH YTIJIEBOJOPOIOB. 9.CuHTEeTHYECKHE
MOIOIIIME CPEACTBA, UX JOCTOMHCTBA U HEAOCTATKH.
10.Xumus B ObITY.

coONO Ol h~ WN -

Paspnen «buosorus».
1.Y4ensle — 61os0TH.
2.KnerouHast Teopusi CTPOECHUS JKUBBIX CUCTEM.
3.OTKpBITHE HYKJIEUHOBBIX KHCIIOT.
4.HacnenctBeHHble 3a001€BaHUs.
5.Yuenue B.U.Bepnaackoro o Ouocdepe.
6.Kpacnas knura Hikeropojackoit oo6nactu.
7.3anoBequuku Huxeropoackoit 06macT.
8.Benukue reHeTuKH.
9.I'mo0GanbHBIE HKOJIOTHYECKUE TIPOOIEMBI.

Pa3gen «@uzuka.
doToanmnapar.
OcHoBbl MKT.
JIuH3EIL.
I"a30BBbI€ 3aKOHBI.
[Tpunnun Ieitrronca.
YpaBHenue Makcseia.
Bo3saeiictBue pagnonsirydeHuil.
ATOMHBIN peaKkTop.
Benukue ¢puzuxu.

©CoNoR~WNE
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10. OTKpBITHE 3JIEKTPUYECKOTIO TOKA.

11.  IlocTOSIHHBIN U BPEMEHHBIN TOK.

12.  Slnepnas sHepreruka B Hikeropoackoit oonactu.

13. DOTO3/IEMEHTHI.

14.  VapTpa3Byk (IojlyueHue, CBOWCTBA, IPUMEHEHUE).

15. VYmpamnseMmblil TepMOSIEPHBIA CUHTE3.

16.  Yckopurenu 3apspKEHHBIX YaCTHIIL.

17. CoBpeMeHHBIE CPEJICTBA CBSI3H.

18. CBeT — nJIeKTpOMarHuTHasi BOJIHA.

19. CoBpeMeHHas CITyTHUKOBAs CBS3b.

20.  AnbprepHaTHBHAs SHEPrEeTUKA.

21.  Aromuas ¢usuka. U3oromnsl. [IpumeneHne paanoakTHBHBIX H30TOIOB.
22.  Bsrmsig Ha 3peHHe.

23.  Tonorpadwus u ee mpuMeHeHHe.

24.  Jludpaxius B HaIICH KU3HU.

25.  Knaccudukanus u xapakTepUCTHKHU 3JIEMEHTAPHBIX YaCTHUII.
26.  KoHCTpyKIuS ¥ BUJIBI JIA3€POB.

27.  KpuosnekTpoHHKa (MUKPOIJIESKTPOHUKA U XOJION).

28.  JlazepHble TEXHOJOTHUU U UX UCIOJIH30BAHNUE.

29.  MaruuTHble U3MepeHust (IPUHIIMIIBI TOCTPOSHUS MPUOOPOB, CIIOCOOBI U3MEPEHHS Mar-
HUTHOTO MTOTOKA, MArHUTHOW WHTYKIIHH).

30. MeTox MEUYEHBIX aTOMOB.

31.  Metoapl HAOMIOIEHHS U PETHCTPALMHU PAJAUOAKTHBHBIX U3TYICHUH U YaCTHII.
32. MoOunbHbIH TenedoH.

33. Orntuyeckue SIBICHUS B IPUPOJIE.

34.  IlpumeHeHue sSAEPHBIX PEAKTOPOB.

35.  IIpousBojacTBO, Iepeaaya v UCTIONb30BaHUE AIEKTPOIHEPTHH.
36.  IIpe3onnekTpudeckuii 3GHEKT ero npruMeHEHHUE.

37.  Pa3BuTHe CpenCcTB CBSI3U U PaIuO

38.  PeHTreHoBckue JTy4H.

39. ®dusnka U My3bIKa.

40.  Ikana 31€KTPOMarHUTHBIX BOJIH.

IIpuMmepHbIe BONPochl K UG epeHPOBAHHOMY 3a4€TYy:
1.IlepeuncnuTs CBOMCTBA KUBON MaTEPHH.
2. Pacckasatb 0 cocTaBe M CTPOCHUH KIIETKU.
3. Kakue tunsl pazMHoxkeHus 3Haete? [IpuBeaure npumepsl.
4.Kakue 3aKOHBI HacJae10BaHus IpU3HaKoB 3HaeTe? [IpuBeauTe nmpumepsl.
5.HazoBute ocHOBHBIE TTI00AIbHBIE 3KOJOTUYECKUE MPOOIEMBI.
6.Kak cBsi3aHO caMouyBcTBHE YelloBeKa ¢ GU3NUECKUMHU (aKTOpaMH OKpPYKarollel cpepl?

3ananus o pusmke:

ba3oBblii ypoBeHb

1. Ha pucyHkax moka3aHbl HayajabHasi U KO-

HeuyHas CKOPOCTh JABYX TCJ, ABMXKYIIUXCS 5 BRER
BJIOJIb OCH X C IOCTOSSHHBIM YCKOPEHUEM. | : ——
OnHa KieTka cooTBeTCTBYeT 3 M/c. Bpems ¢ | !
HaOI0IeHus paBHO 4 C.

Kakoe Teno pa3roHsioce, a kakoe — TopMo3uio? Kak U3MeHWIach CKOPOCTh Ka)KJ0TrO TeJa 1o
Moayito? Uemy paBHBI IPOEKIIUU YCKOPEHUN Tem?
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2. UtoObI paBHOMEpHO nepeMeniath Opycok maccoit 400 r mo crony, K OpycKy HaJ0 MPHUKIAIbI-
BaTh FOPU30HTAJIBLHO HampaBieHHyo cuiay | H. UeMy paBHa cuiia HOpMaJbHOM peakuu, Ieu-
CTBYIOIIas HAa OPYCOK CO CTOPOHBI cTOMNa?

3. Kakomy 3HaueHHIO aOCOTIOTHOM TeMIlepaTypbl COOTBETCTBYIOT: a) HOpMaJibHasl TemIepaTypa
TeJa YenoBeka, 0) camasi HU3Kasl 3aperucTpupoBaHHas TeMiieparypa Ha 3emiie (okoino -90°C), B)
TeMIiepaTypa kunenus azora (-196°C)?

4. Ha xakoM pacCTOsIHUH APYT OT Apyra HaXoIATcs J1Ba TOYeUHbIX 3apsaa S oK u 2 mx Ko, ecnu
OHM OTTAJIKHUBAIOTCA ¢ cuioi 3 MH?

Cpennuii ypoBeHb

1. Illapuk TONKHYIM BBEpX IO HAKJIOHHOHN IuIockocTH. HawanmpHast ckopocTh mapuka 4 wm/c.
YckopeHue napuka mpy JBUKEHUH BBEPX M BHU3 110 HAKJIOHHOM TNIOCKOCTH OJMHAKOBO U PaBHO
no moxyiio 0,5 m/c. Uepe3 CKOIBKO CEKyH] IOCJe Havajda JBM)KEHHUS CKOPOCTh IIapuKa Oyaer
paBHa 10 MO0 2 M/C?

2. Jlexxamiemy Ha by KaMHIO COOOIIMIIM CKOPOCTh 2 M/C, TIOCJIE YETr0 OH CKOJB3MI 10 OCTAHOB-
ku 10 M. Haiiti k03punueHT TpeHuss Mex a1y KaMHEM U JIbJIOM.

3. HekoTopas Macca ujealbHOTO Ta3a HarpeBaeTcsi H30XOpHO oT Temueparypsl 27°C go 127 °C,
JaBJIeHHe ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenute nepBoHauanbHOE AaBlICHUE.
4.Toueunsie 3apsabl 1,0%10-8 K u 2,0%10-8 Kut 3akperuiensl Ha paccTossHUM | M Ipyr OT Ipyra
B BakyyMme. Ha cepenuHe oTpes3ka, COeAMHSIIONIETO 3TH 3aps/bl, HA OJIMHAKOBOM PAcCTOSHUU OT
KaX/IOTO W3 HHUX IOMELIeH TOYEeUYHBIH 3apsn, paBHb-3*10-9 Ki. Ompenenute Momyns u
HAIpaBIIEHUE CHUJIBI, JCHCTBYIOIIEH Ha HETO

IloBbIlIEHHBIN YPOBEHD

1. Teno aBuranoch B OJHOM HAIlPaBICHUU C MOCTOSHHBIM yCKOpeHueM 1,2 M/c* ¥ mpouuio 3a
YETBEPTYIO CEKYHAY OT Hadasia HaOmioaeHus nyTh 6,2 M. Haiinure HayalibHYI0 CKOPOCTh T€jIa U
NyTh, IPOACHHBIN TesoM 3a 10 c.

2. K npyxwune xecrokoctsio 100 H/M noasemen 6pycok maccoit 400 . [Tpu
3TOM Opycok omupaercs o croil (puc.). Kakyio MHUHMManbHYIO TOpPHU30H-
TaJbHYIO CHJIy HY’KHO MPUJIOKHUTH K OpycKy, 4TOOBI CABUHYTH €0 C MECTa,
€ClIM yJUIMHEHHUE NPYXHUHBI PaBHO 3 cM, a KO3()PUIMEHT TpeHUs MexIy
O6pyckoM u ctosiom 0,37

3. B 0amtone BmectuMmocthio 200 11 HaxomuTes reiauii mon gasiaeHuem 100
klla mpu temneparype 17 °C. Ilocne nmoakaunBaHus rejiusi €ro AaBieHHE NoJHsIoCh a0 300
klIa, a Temneparypa yBeanunnacs 10 47 °C. Ha ckonpko yBennuuiaach Macca reius’?

4. J1Ba 3apsna +0,6uKn u -0,2 1K maxoasTcs B kepocune Ha paccrosinuu 0,4M Apyr OT npyra.
OINPEACINTh HAPSKEHHOCTH MOJs B Touke O, paclooKEHHON Ha CepeuHE OTpE3Ka MPsIMOM,
COCUHSIOLIEH LIEHTPBI 3apsI0B.
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