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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O6saacTh NpUMeHEHUsI IPOTPaAMMbI
[Iporpamma OVIIL.07 EctecTBO3HaHME MpeAHa3HAYEHA JUJIi M3YYECHHsS] €CTECTBO3HAHUS B
npodeccuonanbHbIx o0pazoBarenbHbIX opranuzanusx CIIO, peanuzyomux o0pa3oBaTeabHyO MPo-
rpamMMy CpeIHero oomiero oOpa3oBaHMs B Ipelesiax OCBOCHHUS OCHOBHOW 00pa30BaTENIbHOW IMPO-
rpammbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 001Iero oO0pa3oBaHMs MPH MOJATOTOBKE CIEIUATH-
CTOB CPEJIHETO 3BEHA.

[Tporpamma OVYII.07 EctectBOo3HaHmue paspadoraHa Ha ocHoBe TpeboBanuii ®I'OC CIIO,
MPEIbABISEMBIX K CTPYKTYpE, COJCPKAHHUIO M pe3yJIbTaTaM OCBOCHHUS 00IIe00pa3oBaTeIbHOTO
yaeOHoro npeamera OVIIL.07 EcrectBo3nanue B yactu peanuzanuu @I'OC CIIO B npenenax ocBoe-
HUS OCHOBHOM oOpazoBarenbHOi nporpammbl CITO (OOIT CITO) na 6a3e ocHOBHOTrO 001I€ro odpa-
3oBaHus ¢ yueroMm TpeboBanuit ®I'OC k mosryqaemMoi crienuaaibHOCTH CPEAHETO MPodeCcCHOHATBHO-
ro oOpa3oBaHusl.

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

Mecto yuedonoro npeamera B crpykrype I[IIICC3
VYueOusiii npeamer OVYIL.07 EcrecTBo3HaHue sBISETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesan u 3agaum, Tpe0OBaHUs K Pe3yJIbTATAM 0CBOCHHS NpeaMeTa

OVII.07 EcrtecTBo3HaHME OTHOCHTCS K IpeaMeTHO obnactu "EcrecTBeHHbIE Hayku'.
N3zyuenue npeamerHoit obnactu "EcTecTBeHHbIE HAYKH'" TOJKHO OOECTIEUHTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HAyYHOH KapTUHBI MUPA;

(dbopMHpoBaHKE MOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh MOHUMAHUS BIHMSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO Cpeny,
HKOHOMHYECKYIO, TEXHOJOTHUECKYI0, COLUAIBHYIO U STUYECKYIO Chepbl AesTEIbHOCTH YelIOBEKa,

CO3/IaHH€ YCIIOBUH [UIsl Pa3BUTUS HABBIKOB Y4YEOHOM, HPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH eATETbHOCTH, MOTUBAILIMH 00YUYaIOIIMXCS K CAaMOPa3BUTHIO;

c(OpMUPOBAHHOCTh YMEHUN aHAJIM3UPOBATh, OLIEHUBATh, IPOBEPATH HA JJOCTOBEPHOCTH U
0000111aTh HaAy4YHYIO0 HH(OPMAIIHIO;

c(OpMHUPOBAHHOCTH HABBIKOB 0€30MacHOM pabOoThI BO BpeMs IPOEKTHO-UCCIIEI0BATEIbCKON
U SKCTIEPUMEHTAILHON JAEATeNbHOCTH, PH UCIIOIB30BAaHUH JIAOOPATOPHOTO 00OPYIOBAHUS.

Conepxxanne mnporpammbl  OVYIL.07 EcrecTBo3HaHue HampaBieHO Ha JIOCTHXKEHUE
CHEAYIOLIUX LETIEH:
- OCBOEHME 3HAHUI O COBPEMEHHOMN €CTECTBEHHO — HAyYHOU KapTUHE MHPa U METOAAaX €CTECTBEHHbIX
HayK; 3HAaKOMCTBO ¢ HanOojee BaKHBIMU HAESIMU U JOCTH)KEHUSIMHM €CTECTBO3HAHUS, OKa3aBIIUMHU
OTIpe/IeTISIONIee BIUSIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
- OBJIaJICHHE YMEHUSMHU IPUMEHSATH MOJyYSHHbIE 3HAHMS JUIsl OOBSACHEHMS SBJICHUNA OKPY>KaIOLIETo
MHUpa, BOCHPHUATHS HH(OPMALIMKM €CTECTBEHHO — HAyyHOro M Mpo(ecCHOHAIbHO 3HAYUMOTO
COJIep KaHUs; Pa3BUTHE MHTEIUIEKTYalIbHBIX, TBOPYECKHX CIOCOOHOCTEH M KPUTHUECKOTO MBIIIIJICHUS
B XOJIe IPOBEJCHUS MPOCTEHUIINX HUCCIeIOBAaHUM, aHaIn3a SBJICHUI, BOCTIPUSATUS U UHTEPIPETALUU
€CTECTBEHHO — HAY4YHOU HH(pOpMAIINH;
- BOCIHUTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTHU IO3HAaHUS 3aKOHHON NPUPOJBI U HCIIOJIB30BaHHE
JOCTUKEHUM €CTECTBEHHBIX HAYK JJI Pa3BUTHUS IUBUIM3ALMY U KAUECTBA JKU3HH;
- TpPUMEHEHUE ECTECTBEHHO — Hay4yHbIX 3HAaHUH B MNPOPECCHOHATBHOW JEATEIbHOCTH M
MOBCEJTHEBHON KM3HM [UIg oOecriedeHus: Oe30MacHOCTH JKU3HEAEATENbHOCTH; TI'PaMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBBS, OKPYKaIOIIEH CpeIbl.

B pe3yasbtare ocBoenus npeamera OYIL07 EcrecTBo3HaHue 00y4arOIIMIiCH J0JI5KEH 3HATD:

3.1. ocHOBHBIE HAYKH O MPUPOJIE, UX OOIIHOCTH U OTINYHS;
3.2. eCTECTBEHHOHAY4YHBI METOJ MO3HAHUS U €ro COCTABIIAIOIINE, EAUHCTBO 3aKOHOB MPHUPOJBI BO
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Bcenennoi;
3.3. B3aMMOCBSI3b MY HAYYHBIMU OTKPBITUSIMH U PA3BUTHEM TEXHUKH U TEXHOJIOTHI;
3.4. BKJIaJl BETUKUX YYCHBIX B (POPMUPOBAHKNE COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUPA;

B pesyabtare ocBoenus npeamera OYIL.07 EcrectBo3Hanue ody4yarommiicst 10J1KeH
yMeThb:

V.1. OpUEeHTHPOBATHCSA B COBPEMEHHBIX HAYYHBIX MOHATUSAX U MH(OPMAIMH €CTECTBEHHOHA-
YYHOTO COZCPKAHMUS;

V.2. paboTath ¢ eCTeCTBEHHOHAYYHOU MH(pOpMaLneil: BIaeTh METOJaMH TIOMCKA, BBIIEIATh
CMBICJIOBYIO OCHOBY M OLIEHHUBATh I0CTOBEPHOCTh HH(OpMAIINY;

V.3. ucnonk30BaTh €CTECTBEHHOHAYYHBIC 3HAHHS B MTOBCETHEBHOM JKU3HU JJISi 00ECTICUeHUs
0€30MMacCHOCTH KU3HECATEIIbHOCTH, OXPaHbl 3/J0POBbS, OKPYKAIOIIEH CpeIbl, JHEProcOepeKEHUS;

B nporpammy yuebnoro mpenmera OVYIL.O7 EcrecTBo3HaHME BKIIOYEHO COJEp)KaHHE,
HampaBlieHHOEe Ha (OPMHUpOBAHHE Yy CTYIACHTOB KOMIIETEHIMI, HEOOXOIUMBIX Ui KaueCTBEHHOTO
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHMS.

B pesynbrate ocBoeHus mpeamera y oOyuaromierocsi (OpMUPYIOTCS CleAylole ofiue
komunerenuuu (OK):

OK 10. Vcnonb30Bath B podecCHOHANBHOM ASSITEILHOCTH YMEHHUS U 3HAHUSI, TIOJyYeHHbBIE 00y4a-
FOIIUMUCS B XOJIE OCBOCHHS yUEOHBIX MTPEIMETOB B COOTBETCTBHH C ()elepalbHBIM TOCyIapCTBEHHBIM 00pa-
30BaTENBHBIM CTAaHAAPTOM CPEIHETo 00IIero oOpa3oBaHMs.

B pesynbrare ocBoeHHs mpenMera y o0ydaromerocss GopMHUpYyIOTCs CleAyoIre JUYHOCT-
Hble pe3yabTathl (JIP):

Cobmroaroiuii v mponaraHIupyoIUi IpaBuiia 310poBOro U 6e3omacHoro oopasa xxuszuu, | JIP 9
CIIOPTa; MPEIYNPEKIAIONUN OO0 TPEOT0ICBAOIINN 3aBUCIMOCTH OT aJIKOTOJIsI, Tabaka,
MICUXOAKTHUBHBIX BEIIECTB, a3apPTHHIX UTP U T.A. COXpaHSIOMIHIA ICUXOIOTHYECKYI0 YCTOM-
YUBOCTh B CHTYaTUBHO CIIO’KHBIX WJIH CTPEMHTEIHHO MEHSIOIUXCS CUTYAIIHSIX.

3aboTsmuiics 0 3alIUTe OKPYKAFOIIEH CpeJibl, COOCTBEHHOH M 4ykoi Oe3omacHoctH, B ToM | JIP 10
qucie MUQPpPOBOH.

OcBoenne conepxanus yae6Horo npeamera OYIL.07 EctecTBo3HaHue obecriednBaeT J0-
CTIDKEHHE CTYACHTAMH CJIEeTYIOIIUX PE3YyIbTaTOB:
MemanpeomMemHpix:
- OBIIQJICHWE YMEHHSMHU M HAaBBIKAMH PA3JIMYHBIX BHJIOB [TO3HABATEIHHOHN NESTENFHOCTH JUTS U3yde-
HUS Pa3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOI'O MHPa;
- IPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHMS (HAOIIOCHNS, HAYIHOTO SKCIIEPUMEHTA) ISl H3YYCHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO - HAYYHOH KapTUHBI MUPA, C KOTOPBIMHU BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCS B MPOeCcCCHOHANBHOMI cdepe;
- YMEHHUE ONpenessATh IeTU U 3a/a4M JAEATeNbHOCTH, BHIOUPATh CPEeICTBAa Ul MX JOCTHXKEHUS Ha
MPAKTHKE;
- YMEHHE HCII0JIb30BaTh Pa3IMYHble UCTOYHHMKH JJIsl MOJY4YEeHUsI €CTECTBEHHO -HaydyHOHW MHpopMa-
IIUY U OLIEHUBATh €€ IOCTOBEPHOCTH JIJISl IOCTHMYKEHUS TIOCTABIICHHBIX LIEJIeH 1 3a/1a4;
npeomMemHmuix:
- ¢(hOpMUPOBAHHOCTH TIPEICTABJICHHUH O 1IETOCTHOW COBPEMEHHOM €CTECTBEHHO — HAyYHOW KapTHHBI
MHUpa, TPUpPOJe KaK €JUHOM LIEeTOCTHOH cucTeme, B3aMMOCBSA3HM YeJIOBEKa, MPHUPOJBI U OOILECTBa,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax Bcenennoii;
- BJIaJICHHE 3HAaHUSAMHU O HauboJiee BaKHBIX OTKPBITUSAX U JOCTHXKEHHUSIX B 00JaCTH €CTECTBO3HAHMA,
TIOBJTMSIBIIIMX Ha 3BOJIOIHIO MPEICTABICHHUH O MIPUPO/JIE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
- c(pOpMHUPOBAHHOCTh YMEHUSI MPUMEHATh €CTECTBEHHO — Hay4yHbIE 3HAHUS JJIsi OOBSICHEHUS OKpY-
KAOIIUX SIBICHUH, COXpaHEHHs 370pOBBs, OOecrieueHHss Oe30MacHOCTH JKHU3HEACATEIbHOCTH, Oe-
PEKHOTO OTHOIIEHUS K MPUPOJE, PAllMOHATIBHOTO MPUPOAOINOIb30BAHNUS, a TAKKE BHIIIOIHEHUS POJIH
IrPaMOTHOIO OTpeOUTENS,



- c(OpMHUPOBAHHOCTH MIPEICTABIICHUI O HAYYHOM METOJE TIO3HAHUS MPUPOJIBI M CPEIICTBAX U3YUCHUS
Merammpa, MaKpoMupa ¥ MHKPOMHUPA; BIIAJICHHE MPUEMaMH €CTECTBEHHO — HAayYHBIX HAOJIOJICHUH,
OTIBITOB, UCCJICIOBAHUI U OIEHKH JIOCTOBEPHOCTHU MOTYYCHHBIX PE3YJIBTATOB;

- BJIaJICHUE MOHSATUUHBIM alnapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONIMM MO3HABATh MU, Y4aCTBO-
BaTh B JUCKYCCHUSX IO €CTECTBEHHO — HAYYHBIM BOIPOCAM, MCIOJb30BaTh Pa3IMYHbIC UCTOYHUKU
nH(OpMAIIUY ISl TIOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUYECKU OTHOCHTHCS K coobmenusm CMU,
coJiepKalnX HayIHYI0 HH(POPMAIIHIO;

- cOpMUPOBAHHOCTHh YMEHUI TOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJI0BEKa HE3aBUCHUMO OT €ro nmpodecCHOHaIbHOMN ACATEIBHOCTH, pa3inyaTh (PaKThl U OIICHKH, CPaB-
HUBaTh OLICHOYHBIEC BBIBOJBI, BUAETh UX CBS3b C KPUTEPUSIMHU OLIEHOK U CBS3b KPUTEPUEB 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 COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeamMera ¥ BUAbl y4eOHOil padoThI

Bup yueOHoii padoThl Oovem yacos

MaxkcumaJjibHasi ydeOHast HAarpy3Ka (Bcero) 108
Oo0s3aTeibHAs ayIMTOPHAsA y4eOHas Harpy3Ka (Bcero) 72
B TOM YHCJIE!

TEOPETHUUECKHUE 3aHATUS 455

MIPaAKTUYECKHE 3aHATHUS 14,5

KOHTPOJIbHBIE pabOThI 12
CamocrosiTesibHasg padoTa o0y4yaronierocs (Bcero) 36

Hrorosas arrecranus B popme nuddepeHuupoBaHHOIO 3a4eTa-4 cemecTp

2.2. O0masi xapakTepuCcTUKA y4eOHOr0 nmpeamera

Vuebnsiii npeamer OVIL.07 EcrecTBo3HaHWE SBISETCS CHHTE3HBIM YYEOHBIM KYpCOM,
BKJIIOYAIOLIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HayYHBIX AMCLUMILIMH — OMOJIOTUH, XUMUU U
¢usuku. CogepkaHue ydeOHoro mnpenmera «EcTecTBo3HaHME» BBICTPOEHO B COOTBETCTBUU C
COBPEMEHHOM KOHIIENIIMEN €CTECTBO3HAHMS M BKIIIOYAeT B ce0s HIMPOKHMM CIIEKTP BOIPOCOB O
pa3HOOOpa3HbIX CBOWCTBaX OOBEKTOB MPUPOJBI, KOTOPHIE MOTYT pacCMaTpHUBATHCS KaK €AMHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAyUHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTMH (POPMHUPYIOT
HOBBII 00pa3 *KM3HM 4YEIOBEYECTBA, U OOPa30BAaHHBIA YENOBEK HE MOXKET AMCTAHIUPOBATHCA OT

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

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

OCHOBY ecTeCTBO3HAHHUs MNpeacTaBiseT (u3uka, H3ydaromas Hambosee BaKHbIC SBIICHHS,
3aKOHBI M CBOWCTBAa MaTepuaibHOro Mupa. B (u3uke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI,
CIPaBEUIMBOCTb KOTOPBIX IMOATBEPKAAECTCS HE TOJBKO B 3EMHBIX YCIOBUSX M B OKOJIO3EMHBIX
MPOCTPAHCTBAX, HO M BO Bceill BcenenHoil. B 3sToM 3akimioyaercs mnpu3HaK (GU3MKK Kak
¢byHaamMeHTanbHOM Hayku. DU3MKaA 3aHUMaeT 0c000e MECTO CPEAM €CTECTBEHHBIX HayK, IIOITOMY ee
MIPUHATO CUUTAThH JIMIAEPOM €CTECTBO3HAHMS. XUMHS — HayKa O BEIIECTBAX, X COCTAaBE, CTPOEHUH,
CBOMCTBAxX, IIpolleccax IPEBpPALICHMs, HCIOJIb30BaHUM 3aKOHOB XHMHMHM B IPAKTHUYECKOU
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NEATEIIBHOCTH  JIIOJEH, B CO3JaHUM HOBBIX MaTepHaloB. buonorus — cocTaBHas 4acTh
€CTECTBO3HAHUA. DTO HayKa O XHUBOM mpupone. OHa M3ydaeT pacTUTENIbHbIN, KUBOTHBIH MUD U
YeJI0BEKa, UCIOJIb3Yys KaK COOCTBEHHBIE METO/IbI, TAaK U METOJIbl APYIMX HAyK, B YACTHOCTU (PU3MKH,
XMMHAW U MaTE€MaTUKH: HAONIOJICHHS, SKCIIEPHUMEHTHI, MCCIEJOBAaHHUS C MOMOIIBIO CBETOBOTO M
JIEKTPOHHOI'O MHKpPOCKOMNA, OOpabOTKY CTATUCTMYECKMX JaHHBIX METOAAMU MAaTeMaTH4ecKOil
CTaTUCTUKHU U Ap. brosorus BbIsABIsSET 3aKOHOMEPHOCTH, IPUCYILNE KU3HU BO BCEX €€ MPOSIBICHUSX,
B TOM 4HcCJie OOMEH BEIIECTB, POCT, Pa3MHOKEHHE, HACIEICTBEHHOCTb, U3MEHYMBOCTb, IBOJIIOLIUIO U
ap.

B nemom yueOHblii npeamer «EcTecTBO3HaHME», B COAEP)KAHUU KOTOPOH BEAYLIUM
KOMIIOHEHTOM SIBJISIFOTCSI 3HAHUSI M HAyYHbIE METOABI IO3HAHMS, MO3BOJIAIOT CHOPMHPOBATH Y
CTY/IEHTOB IIEJIOCTHYIO €CTECTBEHHO — HAyUHYI0 KapTHUHY MHUpA, IPOOYAUTh Y HUX SMOLUOHAIBHO —
LIEHHOCTHOE OTHOIIEHHE K N3y4aeMOMY MaTepualy, TOTOBHOCTb K BBIOOPY JIEHCTBUI ONpEEIECHHON
HAIIPABJICHHOCTH, YMEHHUE KPUTUYECKH OLICHUBATh CBOU U Uy)KHE AECUCTBUS U MOCTYIIKH.

Baok «Xumus».

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

OcHoBHbIe OHATHSA U 3aKOHbI XuMHuU. [Ipenmer xumun. BemecrBo. Atom. Monekyna. Xu-
MHUYECKUH 37eMEHT U (OopMbI ero cymectBoBanus. [IpocTsie U ciokHbIe BellecTa. M3mepenue Be-
niectBa. Macca atoMoB U MoJsieKyJl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KoianuecTBo
BemlecTBa. [locrosinaas ABorazipo. MossipHas Macca. 3akoH ABorajpo. MossipHblii 00beM ra3oB.

IlepuoanyecKkuil 3aKOH U NMEPUOANYECKAs CHCTeMa XMMHU4YecKHuX djieMeHToB JI. . Men-
aeseeBa. OTKpbITHE NIEPUOINYECKOrO 3aKoHA. Ilepnonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /[l
W. MenpneneeBa. 3nauenue Ilepuonnyeckoro 3akona u llepuonnueckoil cucteMbl XUMHUUECKUX dJle-
MeHTOB /[[. 1. Menneneesa nis pa3BUTUS HAYKA U IOHUMAaHUS 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-
4eCcKUe CBOMCTBA BOoAbl. OnpecHeHne BOAbl. ATperaTHble COCTOSIHUS BOJBI M €€ NEPEX01a 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 MpHMeEpe rajoreHoB. Baxk-
HEWIINE COETMHEHUS METAJNIOB U HEMETAJUIOB B IIPUPOJIE U XO3SMCTBEHHOM JEATEIBHOCTH YEI0BEKA.
Jlemoncmpayuu (6uoeo):

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

Oprannyeckne coenrHeHnsi. OCHOBHBIE IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHMUYECKUX CO-
equHeHui. MHOrooOpa3ue opranndeckux coeauHeHuit. [lonstue uzomepuu. Yeneeooopoowt. Ilpe-
JIEJIBHBIE U HEIIpeeIbHbIE YIIIEBOAOPOAbl. Peaknus nomuMepusanuu. [IpupoaHbie HCTOUYHUKN yrile-
BOJIOPOJIOB. YTJIEBOAOPOAB KaK BaXHEHIIMA MUCTOYHUK (opmupoBanus Oromxeta. Kucnopoooco-
depoicanjue opzanuueckue eewjecmea. llpencraButeny KMCI0POIOCOAEPKAIIMX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATWJIOBBIA CIUPTHI, INIMIEPUH, YKCYCHas KUCIOTA. JKHUpBI Kak CIOKHBIE
3¢upkl. YTIEBOABL: IIIOK03a, (PpyKTO3a, KpaxMmal, LET0I03a. A30mcodeprcaujue opeanuiecKue
coeduHnenusn. AMHHBI, aMHUHOKHCIOTHI, Oenku. CtpoeHue u Ouosnornyeckas (QyHKIHs OEIKOB.
Ilhacmmaccor u 6onokna. IlonsaTre o nmuacTMaccax 1 XMMUUYECKUX BoJIOKHaX. HarypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Hemoncmpayuu (s6udeo): -oNydeHHE STUIICHA ¥ €r0 B3aMMOJICHCTBHE C PACTBOPOM INEpMaHraHaTa
Kayusi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsl PEAaKIUsl Ha MVIMILIEPUH;

-IIBETHBIE peakluy OesIKoB (OMypeToBasi U KCAHTONPOTEUHOBAS PEAKIIMH).
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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 MCTOUYHUK SHEPTUU OpraHU3Ma.
Pounb xupoB B opranuzmMe. X0JIECTEpUH U €T0 POJIb B 310pOBbE YelloBEKa. MUHEpaIbHBIE BELLIECTBA B
MPOJYKTaX MUTaHUsI, MUIIeBble 100aBKku. COanaHCUPOBaHHOE MUTAHUE.

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

Bbaok «bBUOJIOI'US. buonorus — COBOKYIMHOCTh HaYK O KHUBOU pupoae. MeToabl Hay4yHO-
ro no3HaHus B 6nonoruu. JXuBast mpuposa Kak 00bEKT N3yueHHst OMOJIOTUU. MeTOo/ bl NCCIIeIOBAHUS
XKHUBOU Mpupoabl B Ouonoruu. OnpeneneHue U3Hu. Y POBHU OpraHu3aluy )KU3HH.

Kuaerka. Vctopus nsydenus kietku. OCHOBHBIE IIOJIOKEHUS KJIeTOYHOU Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAA eauHula Xku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapuOThI —
HU3IIKE U BBICHIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU dyKapH-
or. Knerounoe sigpo. @yHKUMM sSApa: XpaHEHHE, BOCIIPOM3BEACHHE U Ieperada HACIEICTBEHHOU
nHpopmanuu. CTpykTypa U QyHKIHH XpOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMEBI. bronorude-
CKO€ 3HAaUYE€HHE XMMHUYECKHUX 3J1eMeHTOB. Heopranmueckue BelecTBa B cOCTaBe KJIETKU. Posb BOJbI
KaK pacTBOPHUTENSI U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEHN Cpe/ibl OpraHU3MOB. YTJIEBObI U JIUIIH/IbI
B kierke. CTpykTypa u 6nonorudeckue GyHKIUU 6enkoB. CTpoeHUE HYKICOTHAOB U CTPYKTypa Mo-
murykiaeotunubix nenei IHK u PHK, AT®. Bupycsl u 6akrepuodaru. Bupycsl — BO30OyIuTen uH-
¢dexkunoHHbIX 3a0oneBanuil. Bupyc ummynonedunuta yenoseka (BUY). Ilpodunaktuka BUY — un-
bekmuu.

Jemoncmpayuu: -cmpoenue Kiemxu,; -0peaHouosl K1emKuy, -XUMU4ecKutl cocmas Kiemxu.

Opranusm. Opranusm — eauHoe menoe. MHorooOpasue opranum3mMoB. OOMEH BEIIECTB U
SHEPTHUEHl ¢ OKpYXKAloIIel cpeoil Kak He0OXOJMMOe YCIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. Cro-
COOHOCTH K CaMOBOCIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOCHHOCTEH KMBBIX OpraHu3moB. Jlemne-
HUE KJIETKM — OCHOBAa POCTA, Pa3BUTHUS U Pa3MHOXKEHUsI opraHu3MoB. becnionoe pazmuoxenue. Ilo-
JIOBOM IpOLIECC U MOJIOBOE pazMHOkeHue. OIIoJ0TBOpeHHe, ero ouosorndyeckoe 3HaueHue. Ilons-
THE 00 MHIUMBUAYAIBHOM Pa3BUTHU. DMOPHUOHANBHBIN U MOCTAIMOPHOHANBHBIN NIepuosl. UHaNBUTY-
aJIbHOE pa3BUTHE YEJIOBEKa M €ro BO3MOXKHbIE HapyuieHus. OO1ue npeacTaBieHuss O HaclleICTBEH-
HOCTH U M3MEHUYMBOCTH. ['eHeTHUEeCKass TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HACJIEA0Ba-
Hus. HacnenoBanue npusHakoB y uenoBeka. [lonoBeie xpomocombl. CIEMJIEHHOE C [10JIOM Hacjlen0-
BaHue. HacnencTBeHHble O0JIE3HM 4Ye€IOBEKa, UX NMpUYMHA U npodmiaktuka. CoBpeMEeHHbIE Ipe/l-
CTaBJICHUS O T€HE U reHoMe. [ eHeThueckrue 3aKkOHOMEPHOCTH u3MeHunBocTU. Knaccudukanus popm
W3MEHUYMBOCTH. BinsHre MyTareHoB Ha opraHusM 4enoBeka. [IpeamMer, 3a1auu 1 METOBI CENEKLINN.
I'enernueckue 3akoHOMepHOcTU cenekiuu. Yuenne H. M. BaBuinoBa o meHtpax MHorooopasus u
IIPOUCXOXKACHUS KYIbTYPHBIX paCTCHUN. BHOTEXHOIIOTHS, €€ TOCTHKEHNUS, IEPCIIEKTUBBI PA3BUTHSL.
Ilpakmuueckoe 3anamue: - pelieHre YIEMEHTAapPHbIX FTEHETUYECKUX 3a/1a4.

Jemoncmpayuu: -ouocunmes 6enxka 6 kiemke, -0ejleHue KIemKu (Mumos, metos);

-gpopmbl pazmnodicenus,; -eenemuxa. 3akonwl I'. Menoens, -eenemuka nona;

~UBMEHYUBOCTb OP2AHUBMO8, ~NPOUCXOHCOCHUE KYIbMYPHBIX PACMEHUL U OOMAULHUX HCUBOHBIX, -
cenekyusi.

Bua. DBomronMoHHass TEOpHUs U €€ poiib B (pOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO —
Hay4yHOU KapTUHBI MUpa. Bun, ero kpurepuu. [lonynsauus kak CTpyKTypHas eJUHHUIA BUA U SBOJIIO-
uuu. Cunrerndeckas teopus sBomounu (CTO). JBwkymme cuipl 3BOJIOLHMHA B COOTBETCTBUHU C
CTD. Coxpanenue MHOroodpasus BUJIOB KaK OCHOBA yCTOMYMBOIO pa3BUTUs Onochepsl. Pe3ynbrarel
sBosolMK. [IpnunHbl BIMUpaHusa BUAOB. buonorndeckuil mporpecc U perpecc. ['unoressl npouc-
XOXKICHUSI KU3HU. Y CII0KHEHUE KUBBIX OPraHU3MOB Ha 3eMJjie B MPOLIECCE SBOIONUHU. AHTpOIIOTe-
HE3 U €ro 3aKOHOMEPHOCTH. J[oKazarenabCcTBa pOACTBA YEJIOBEKA C MIIEKOMUTAIOUIMMH JKHBOTHBIMHU.
Dkosorudeckre GakTopbl aHTPONOTEHe3a: YCIO0KHEHHE TOMYIILUOHHONW CTPYKTYpPBI BHJ1a, U3TOTOB-
JIEHUE OpYAMH TpyHa, MEPeXo]] OT PaCTUTEIBHOIO0 K CMEIIAHHOMY THIy MHUTAHUSA, MCIOJIb30BaHHUE



orus. [losBieHnEe MBICIUTEIBHON AEATEIBHOCTH M WiICHOpAa3aeabHON peur. [Iporcxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamus: - aHAJIN3 U OLICHKA PA3JIMYHBIX TUIIOTE3 IPOUCXOXKACHUS KU3HH; - aHAIIN3
U OLICHKA Pa3JIMYHBIX TMIIOTE3 IIPOUCXOKICHUS YEIIOBEKa.

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

-UCKYCCMBEHHbLIL OMOOp, -eCmecmeeHHblll OmOop, -21agHble HaNPAasLeHUs I601I0YUU;

-passumue opeaHuvecKo20 Mupa, -360.110Yus 4el06eKa.

JkocucTeMsl. [IpenmMer u 3a1a4 SKOJIOTUHU: YYeHHE 00 HKOJOTHYECKUX (haKTopax, yUeHHE O
coO0IIecTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe. Dxosorndeckue HakTopbl, 0COOCHHOCTH MX BO3JICH-
CTBHSL. DKOJIOTMYECKHE XapaKTepUCTUKU BUA. [loHsATHS 00 sKOMOrMUeckux cuctemax. Llenu nura-
Hus, Tpouueckue ypoBHHU. buoreonenos kak skocucrema. buocdepa — rimobaibHas 3KocucreMa.
VYuenue B. 1. Bepuazackoro o 6uocdepe. Ponb sxuBbix opranuzmoB B 6uocdepe. buomacca. buoso-
ruyeckuil kpyroBopor. OCHOBHbIE HampaBieHUs BO3JeiicTBUA udenoBeka Ha Ouocdepy. Tpanchop-
MaI¥si €CTECTBEHHBIX IKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM.

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

- MHOT000pa3ue BUJIOB, ECTECTBEHHBIE U UCKYCCTBEHHBIE 3KOCUCTEMBI (OKpecTHOCTH HMY).

baok «@Puszukar.

BBenenne. ®uszuka — ¢yHaaMeHTaNbHas Hayka o mpupoze. EcTecTBeHHO-HAY4HBIH METOx
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DAaHULBI IPUMEHUMOCTH. EIMHCTBO 3aKOHOB NPUPOABI U COCTaBa
BeuiecTBa Bo BeenenHoil. OTKpbITHS B (PM3MKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJOTUH IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaexkropus nBuxkeHus. IlyTs.
Ilepememienue. PaBHoMepHOEe npsAMonuHeliHoe aBrkeHHe. CKkopocTb. OTHOCUTEIBHOCTh MEXaHUUE-
CKOTO JBMEHHS. 3aKOH CIIOKEHUs ckopocTeld. CpeHsss CKOPOCTh IPU HEPABHOMEPHOM JBUKEHHH.
MrHoBeHHasi CKOpOCTh. PaBHOYCKOpEHHOE NpsAMOJIMHEHHOE JBMKeHue. Y ckopeHue. CBoboaHoe ma-
nenue tein. Jlunamuka. Macca u cuna. B3aumoneiictBue tein. 3akoHbl AUHAMUKH. CHIBI B IPUPOJIE.
3aKOH BCEMHUPHOTO TAroTeHus. MMiyibc Tena. 3aKOH COXpaHEHUs MMITylbca. PeakTMBHOE IBHKE-
Hue. Mexannueckas pabota. Momuocts. Mexanndeckas sHeprusi. Kunernueckas sneprusi. Kuneru-
yeckas sHeprusi U pabora. IloreHumanbHas 3Heprusi B rpaBUTALIMOHHOM TOJe. 3aKOH COXPaHEHHs
ITOJIHOW MEXaHWYECKON DHEPTUU.

OCHOBBI MOJICKYJISIDHON (PM3UKH H TEPMOANHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOEHUS
BenecTBa. HaOmroieHust U OMBITHL, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
Maccsl 1 pazMepsl MosieKyd1. TernnoBoe qBUKEHNE YacTHl] BellecTBa. bpoyHoBckoe asmxenue. Mne-
anbHBIM ra3. Temmeparypa Kak Mepa CpelHed KUHETUYECKOM SHEPIrHM YacTULl. YPaBHEHHUE COCTOS-
HUS UAeanpHOro raza. Mozens xunkoctu. [loBepxHOCTHOE HaTsbKeHHE UM cMaunBaHue. Kpucramnu-
yeckue u aMop(dHble BemiecTBa. BHyTpeHHsis sHeprus. PaboTa u Temnoorjada Kak crnocoObl U3MEHe-
HUs BHYTpeHHEH 2Hepruu. I1epBblil 3ak0H TepMOINHAMUKHU. TeIIoBbIe MAllIMHBI M UX TPUMEHEHUE.

OcCHOBBI 3JIEKTPOAMHAMMKH. B3aumoneicTBue 3apsKEHHBIX Tell. DJIEKTpUYECKUl 3aps.
3aKOH COXpaHEHMsI MEKTPUUIECKOro 3apsaaa. 3akoH KynoHa. DieKTpocTaTH4ecKoe IoJe, €ro OCHOB-
HBIE XapaKTEPUCTUKU 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 ITOJISI HA MPOBOJAHUK C TOKOM. 3aKOH
AmMnepa. DneKTpoaBUraress. SBjaeHne 371eKTpOMarHUTHOM HHTyKIUH.

Kosiedbanus u BosiHbl. CBOOOMHBIE KOJeOanus. [lepros, gacToTa U aMIIuTy1a KojJeOaHUH.
I"apmonnueckue konebanus. MexaHnueckue BOJHBI U UX BUJbl. 3BYKOBBIE BOJIHBL. YJIBTPa3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHNE B MeIUIMHE U TeXHUKe. CBOOOAHbBIE 3JIEKTPOMAarHUTHbIE
konebanus. KoneOaTenbHbI KOHTYp. DJIEKTPOMAarHUTHOE TOJ€. DJIEKTpOMarHuTHbIE BOJHBL. CKO-
POCTB JIEKTPOMAarHUTHBIX BOJIH. Pa3BuTHE NpenCcTaBIeHU O MPUPOJIE CBETA. 3aKOHBI OTPAKEHHUS 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.
PanuoakTuBHBIC U3ITYyYeHUS U UX BO3/CHCTBUE HA )KUBBIC OPTaHU3MBI.

Bcesiennas u ee 3Bosiounus. CtpoeHue u pazputue Beenennoil. Mojenb pacmmpstonieics
Bcenennotii. [Tpoucxoxnenne Comnednoi cuctembl. CoBpeMeHHast pu3nuecKas KapTHHa MHUpa.
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2.3. TemaTn4yecKkMii IJIAH U COJepKaHNe YUeOHOIr0 NpeaMeTa

ECTECTBO3HAHUWE

HaunmenoBanue pa3iejioB U TeEM

CopepixaHue y4e0HOro MaTepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHasi padoTa 00y4yalIuxcs, Kypcopasi padoTa (poekr)

Oo6Bbem
4acoB

YpoBenb
OCBOEHHS

1

2

XUMUA

Pazgen 1.00mas u HeopraHuyeckas XuMHs.

Tema 1.1.
BBeaenue.

Cooepacanue yuedbnoeo mamepuana:
XuMudeckast KapTHHa MUPa KaK COCTaBHAasl 4aCTh €CTECTBEHHO — HAYYHON KapTHHBI MUpa (OCHOBHBIE MOHSTHS, CYITHOCTHBIE XapaKTe-
pucTikH). Posib XMMUM B )KU3HH COBPEMEHHOTO OOLIECTBA: XUMUS B OBITY, XUMHS B TPOMBIIUICHHOCTH, B CEIILCKOM XO3SIHCTBE.

CamMocTosiTe1bHast padoTa 00y4yaroumuxcsi:
- IPUBCIUTE NIPUMEPbI XUMUYCCKHUX peaKuHﬁ, C KOTOPBIMU BbI CTAJIKMBACTCCH B JKU3HU.

0,5

Tema 2.1
OcCHOBHBIE IOHATHSA XH-
MHH.

Cooepoicanue yuebno2o mamepuana:

[penmer xumun. BemectBo. ATom. Monekyna. XUMHYSCKUHA JIeMEHT. (OCHOBHBIC TIOHATHS, CYIIIHOCTHBIC XapaKTepucTUKN) [IpocTrie n
CI0KHBIE BemecTBa. OCHOBHBIE 3aKOHBI XUMHM: 3aKOH COXPAaHEHHsI MacChl BeI[ECTBA; 3aKOH ITOCTOSIHCTBA COCTABa BEILIECTBA; 3aKOH
ABoraJipo(0OCHOBHBIE MOHSTHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH).

0,5

CamocrosiTesibHAs padoTa 00y4YalOIUXCs:
- paboTa co CrpaBOYHOI! TUTEPaTypOi;

- H3y4eHHe JEeKIIMOHHOTO MaTeprana;

- CPAaBHHUTH MOJICKYJIY U aTOM.

0,25

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

Cooepocanue yuedbnoeo mamepuaia:

OTKpBITHE TEPHOANIECKOTO 3aKOHA (OCHOBHBIE IOHATHSI, CYITHOCTHBIE XapakTepucTUkn). Ileprnonuueckas cucteMa XMMUYECKHX dJIe-
MeHTOB /]. 1. Menzeneea. Ilepnoas! 31eMeHTOB: OOJIBIINE U MaJble. [ pyIIITbl 2IEMEHTOB: TJIaBHBIE U TTOOOYHBIE (OCHOBHBIE ITOHATHS,
CYIIHOCTHbIE XapaKTEePUCTHKH).

0,25

IIpakTHyeckas padora:
3ananus o GOpMHUPOBAHUIO 3HAHUNA U YMEHHH (110 BEIOOPY MperofaBaTess):
- onpenenuth crpoeHure atomoB Na, O, Mg no neproandeckoii cucteme XuMuueckux sneMenToB J[. 1. Meneneera.

0,25

CamocrosiTesbHast padoTa 00y4aOUIUXCS:
- U3yUYECHHUE NIEPUOIMYECKON CUCTEMBI XUMHUUECKUX 21eMeHToB JI. 1. Menneneesa;
- onpeieauTh ctpoenue atomoB Ca, Cl mo nepuognueckoii cucreme snementos JI.W. Menaeseena.

0,25

Tema 2.3
CrpoeHue BelecTsa.

Coodeporcanue yuebnoeo mamepuana.
KoBasneHTHas CBSI3b: HEMOJSIPHAS M MOJISIPHAst (OCHOBHBIE IOHSATHSI, CYIIHOCTHBIE XapakTepucTHKU). loHHas CBsI3b. MeTanueckas
cBs13b. BomopoiHast ¢Bsi3b. OCHOBHBIC MOHSITHS, CYIIIHOCTHBIC XapaKTCPUCTHKU.

0,5

IpakTuyeckas padora:

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

- OIPENENIUTh BUIIBI XHMUYECKHX CBs3e B creayromux coequHenusx: 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 pazzaesiaM «OCHOBHBIE OHATHS XUMHUMY, «Ileproanueckast cucteMa XMMHUYECKUX
anementoB /.. MenneneeBa», «CtpoeHue BeniecTBay. [[puMepHbIe BONPOCHL: «/laTh onpeaeneHust cleayonuM MOHITHSIM: BEIIECTBO,
MOJIEKyJIa, aTOM, XUMHYIECKHH JIeMeHT»; «OXapaKkTepu3yiTe CBA3b MOJ0XKEHUS dJIEMEHTa B reproandeckoit cucreme J[.1. Menneneena
CO CTPOCHUEM aToMay.
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Camocmoamenvnasn paboma odoyuarowuxcsa:

-110100paTh MPUMEPHI BEIIECTB C PA3IMYHBIMU TUIIAMH XUMHUUYECKO# CBSI3Y;
-MIOBTOPCHHUE MPOUCHHOTO MaTepHaa;

- paboTa Co CIPaBOYHO JUTEPATYPOI IS IIOATOTOBKU K KOHTPOJBHON padoTe.

Tema 2.4. Cooeporcanue yuebnoeo mamepuaia: 1
Bopa. PacTBopbl. Boma B mpupose, ObITy 1 Ha TPOU3BOJCTBE (OCHOBHEIC MTOHATHS, CYITHOCTHEIE XapaKTEepUCTHKH). DU3NIECKHE N XUMUIECKHAE CBOHCTBA
BOJIBI. ATperaTHble COCTOSHHS BOJIbI (OCHOBHBIC ITOHSTHS, CyITHOCTHBIE XapaKTEPUCTHKH).
CamocTosiTe1bHast padoTa 00y4Yarouxcs: 0,5
- U3y4YeHHE JIEKIUOHHOTO MaTepuaa;
- ¢ KAKUMH XNMHYECKIMH CBOXCTBAMHM BOJIBI BBl CTAJIKABACTECH B OBITY?
Tema 2.5 Cooeparcanue yuedbnoeo mamepuana: 15
Heoprannyeckue coequ- | Kinaccudukanust HeOpraHUuecKUX COSAMHEHUI: OKCUBI, KUCIIOTHI, OCHOBaHUs, conu. Merambl. O0mmue pusnueckue 1 XuMHYECKHe
HEHHS. cBo¥icTBa MeTauIoB. Hemeramisl: o0mas xapakTeprUCTHKA TJIABHBIX ITOATPYIIT HEMETAIUIOB Ha IpUMepe TaloreHoB. Baxuelmume coenu-
HEHHS METAJUIOB HEMETAJUIOB B MIPHPOJIE U XO3AHCTBEHHON AEATEIFHOCTH YEJIOBEKa (OCHOBHBIC IIOHATHSA, CYIIIHOCTHBIE XapaKTEPHUCTH-
KH).
IIpakTuyeckas padora: 0,5
3aanus 1o GOpMUPOBAHUIO 3HAHUH M YMEHHH (10 BEIOOPY TpenoiaBaTeis):
- OMpE/IeTNTh K KAKAM KIIaccaM HEOPraHUYeCKHX COSAMHEeHHUiT oTHOCATCs cnenyromue Betnectsa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HANMCaTh TPAMEPHI PEakIiii COSTMHEHHUS METAJUIOB C HEMETAJUIAMH, METAJUIOB C BOJIOM.
Konmponvnas paooma: temoi 2.4.-2.5: 1
BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI IO pasnenaM «Boma. PactBops», «Heopranudeckue coennHeHus». [IpuMepHBIC BO-
mpockl: «OxapakTepu3ynTe pu3ndecKue CBOCTBA BEIIECTB ¢ METAUTHIECKUM THUIIOM CBSI3NY; «POJb BOMBI B JKU3HEACATEIHPHOCTH YEII0-
BEKay.
CamocrosiTesibHAast padoTa 00y4YalOIIUXCsI: 15
-CPaBHHUTH CBONCTBA HEMETAJJIOB U METAJLIOB;
-[IOBTOPEHHUE MPOHJICHHOTO MaTepHaa;
- paboTa cO CIPaBOYHOM JIMTEPATYPOH ISl MOATOTOBKH K KOHTPOJILHOM paboTe.
Paznen 3.0prannyeckasi XumMus.
Tema 3.1. Cooepocanue yuedbnoeo mamepuana: 1
Teopus A. M. Bytaepo- | Oco6eHHOCTH OpPraHMYECKHX COSANHEHUH (OCHOBHBIE TIOHATHSI, CYIITHOCTHBIE XapakTepHCcTUKN). 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
YriaeBoaopoasbl. [penenbHble U HENPeAEIbHBIE YTIIEBOJOPO/Ibl (OCHOBHBIE IIOHSTHUS, CYIIHOCTHBIE XapaKTepUCTUKH). [IpUpoIHbIE NCTOUHUKH YTIIEBOIO-
PpOIIOB (OCHOBHEIE MTOHATHS, CYITHOCTHEIC XapaKTEPUCTHKH).
IMpakTuyeckas padora: 0,25
3aganus 1Mo GOpMUPOBAHUIO 3HAHUN M YMEHHMH (10 BEIOOPY TIperoiaBaTes):
- K KaKHM KJIaccaM YTIIEBOJIOPOJIOB OTHOCATCS cienyromue coenunenus: C4H10, Cs5H10, C3Hs;
- IOKa3aTh CTPOCHUE ITHX BEILIECTB.
CamocrosiTe1bHast padoTa yJamuxcs: 0,5

- CpaBHUTH 001IMe YOPMYIIBI PEAEIBHBIX M HETIPEAEIbHBIX YTIIEBOIOPOIOB,
- JUTA KaKWX TPy yTIIEBOJOPOIOB XapaKTepHBI peakuu nprcoenuHenns? OObsCHNTE: TodemMy?;
- JUI KaKUX YTI€BOAOPOAOB XapaKTEPHbI TOJbKO PEAKIIMU 3aMeleHHs?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuYecKHe coexuHe-

HUs.

Cooeporcanue yuedbnoeo mamepuaia:

IMpencraBuTenn KHACIOPOICOICPKANINX OPTAHMICCKHX COCTUHEHNU: METHIIOBBIN M STHIIOBBII CIIUPTHI, TIUIIEPHH, YKCYCHAsI KHUCIOTA,
CITOXHBIE AQUPBI, )KUPBI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XaPAKTEPUCTHKH). YTIEBOIBI: TIIOK03a, PPYyKTO3a, KpaxMmall, [eJuIroI03a
(OCHOBHBIE TIOHSTHSI, CYIITHOCTHBIE XapaKTEPUCTHKH)

Camocmoamenvnasn paboma ooyuarowuxcsa:
- KaKUe M3 KHCJIOPOJCOACPKAIIMX OPTaHMIECKUX COSANHEHUI BBl UCIIOJb3yeTe?;
- CPAaBHHTE COCTAB KaPOOHOBBIX KHUCIIOT M CIIOMKHBIX JKUPOB.

0,5

Tema 3.4.
A3oTcoaepikaniue opra-
HHYECKHE COeTHHEHH .

Cooeporcanue yuebnoeo mamepuaia:
AMUHBI, aMHHOKHUCIIOTHI, OeNIKH (OCHOBHBIE TIOHATHSA, CYIIIHOCTHBIE XapaKTepucTHKH). CTpoeHHe OeITKOB (OCHOBHBIE ITOHATHS, 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 W HCKYCCTBCHHBIC BOJIOKHA (OCHOBHBIC MOHATHS,
CYIIHOCTHBIE XapaKTEPUCTUKH).

05

Konrpoabnas padora: Tembr: 3.1-3.5:

BrInorHeHNe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 1o pasznenam: «Teopus A.M. BytiepoBay; «YrmeBomopoasn»; «Kucmopoaconepsxarime
OpTaHUYECKHE COSANHCHI»; «A30TCOIEpKAIINE OpraHnIecKue coefnHeHs»; «[lmacTMacch n BojokHay. [IpumepHbIe Bompocs: «Oc-
HOBHBIC MoJioxKeHus Teopud A.M. BytiiepoBay; «UTto npeacTaBisioT coboit 6enku?y; «Uto Takoe BOJIOKHA?Y.

CamocrosiTesibHAst padoTa 00y4arOUIUXCS:

- IPUBECTH MIPUMEPHI HCIIOIB30BAHUS IUIACTMACC M UCKYCCTBEHHBIX BOJIOKOH B OBITY;
- MIOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa cO CIPaBOYHOM JIMTEPATyPOH ISl MOATOTOBKH K KOHTPOJIbHOW paboTe.

0,75

Paznea 4. XuMus ¥ ;KU3Hb.

Tema 4.1.
XuMMSA ¥ OPraHu3M 4Ye-
JIOBEKa.

Cooepocanue yuedbnoeo mamepuana:

XUMITYECKUE HIEMEHTHI B OpTraHU3Me YeT0BeKa (OCHOBHBIC TIOHATHS, CYIIIHOCTHBIC XapaKTepucTukn). OpraHnvecKkrue U HeopraHude-
CKHe€ BelecTBa (OCHOBHBIE TIOHATHUS, CYITHOCTHBIE XapaKTepUCTUKHN). OCHOBHBIC KU3HEHHO HEOOXOIUMBIE COETUHEHUS: OCITKH, YKHUPHI,
YTIEBOJIbI 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 palliOH BalICTO MUTaHUs?

0,5

Tema 4.2.
Xumus B ObITY.

Coodeporcanue yuebnoeo mamepuana.
Bojia (0CHOBHBIE MOHSITHS, CYIIHOCTHBIE XapakTepucTuku). KauecTBo BoIbI. MOIOIIIME U YUCTSIUE CPeICTBA (OCHOBHBIE MOHSITHS,
CYIIHOCTHBIE XapakTepucTUKH). [IpaBuiia Ge30macHoi paboThl CO CPeICTBAME OBITOBOM XHMUH.

Koumponsnasa paooma: tempi:4.1-4.2:
BrinosHeHe MMCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasjieniaM: «XHUMHs U OpraHu3M 4elioBekay; «XuMus B ObiTy». [IpumepHbie Bonpo-
cbl: «Oprannyeckre BEIIECTBA B MPOAYKTaX NUTaHus»; «[IpaBuila 6e3onacHOCTH paboOTHI O CPEACTBAMU OBITOBOWH XUMHUUY.

CamocrosiTe1bHast padoTa 00y4aromuxcs:

- IIOATOTOBUTH COO6H.I€HI/IC Ha OJIHY U3 TEM! «anesomﬂ " UX pOJib B JKUBOH IIpUPO AL, «)KI/IpBI KaK IMMPOAYKTHI ITUTAHUA U XUMHUYCCKOC
ceIpbey; «CHHTETHYECKHE MOIOIINE CPEACTBA: TOCTOMHCTBA M HETOCTATKNY;

- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa co CPaBOYHOM JIMTEPATYPOH JJIsl HOATOTOBKH K KOHTPOJBHOHN padoTe.

HTOro yacoB ayIMTOPHOIi U CAMOCTOATEILHON PaGoOTHI

16+8
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PU3BUKA

Paznen 1. BBenenune. MexaHuKa

Tema 1.1. Cooeporcanue yuebno2o mamepuana. 1
Kunemarunka ®uznka — (yHIaMEHTaNIbHAS HayKa O MpupoJe. EcTecTBeHHO-HAayYHBIM METO TIO3HAHUS, €TO0 BO3MOXXKHOCTH M TPAHHUIBI IIPHMEHUM O-
ctr. EANHCTBO 3aKOHOB MPUPOJBI M COCTaBa BemecTBa BO BeeneHHo. OTKphITHS B (PU3HMKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOIIO-
THH MTPpOou3BOACTBa. MexaHndeckoe npmwkenue. Cucrema orcueta. Tpaekropus newkenus. [Tyts. [lepemenienne. PaBHoMepHOE mpsiMo-
nuHelHoe aBrxkeHne. CkopocTb. OTHOCHTENIFHOCTh MEXAaHUYECKOTO JIBM)KEHHS. 3aKOH CIIOXEHUsI ckopocTeld. CpenHssl CKOpOCTh Mpu
HEpaBHOMEPHOM JIBM)KEHHH. MTHOBEHHasi CKOpOCTh. PaBHOyCKOpeHHOE NMpsSMOJIMHEHHOEe NBIKeHHE. YckopeHne. CBoOOIHOE MaieHne
Tell.
IIpakTnyeckas padora: 1
- pelIeHue 3a/1a4 Ha PaBHOMEPHOE U PaBHOYCKOPEHHOE JIBIIKCHUE, IBW)KEHHE Tejla, OPOLICHHOT0 M0]] YTJIIOM K TOPHU30HTY
CamocrosiTe1bHasi padoTa o0y4yarommxces: 1
- IOBTOPEHHUE NPOWAEHHOTO MaTepuaa;
- IOTOTOBKA cooOmeHni «Bennyaiimme oTKpeITHS Gu3nkm», «/IBmkeHne Tena nepeMeHHO Macchl», «3aKOHbI COXpPaHEHHUS] B MEXaHH-
Ke», «KOHCTpyKIMOHHAsI MPOYHOCTh MaTepuala u €€ CBA3b CO CTPYKTYpoil», «MeToabl onpeneneHus IoTHOCTH», HanoTexHoIOTHS —
MEKANCIUIUIMHAPHAS 007acTh (pyHIAMEHTANBHOW M NMPUKIAJHOM Haykd M TeXHHKH», «CoBpeMeHHas (hu3nuecKkas KapTHHA MHpPay,
«OTKpHITHS B (PM3UKE — OCHOBA NTPOTPECCA B TEXHUKE U TEXHOJIOTHUH MPOU3BOJICTBAY;
- pemreHue 3aaa4 1o reMaM «KnHemarnkay, «/{uHamukay, «3aKOHBI COXPaHEHUSY;
- U3y4YeHNUE JEKIMOHHOTO MaTepuasna
Tema 1.2. Cooepoicanue yuebnozo mamepuana. 1
Junamuka Macca u cuna (OCHOBHBIE TIOHSATHSI, CYIITHOCTHBIE XapaKTepUCTHKH). B3anmoneiictue Ten (OCHOBHBIE MOHSTHS, CYITHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI IMHAMUKHN (OCHOBHBIE MTOHSATHS, CYITHOCTHBIE XapaKTepucTHKN). CHIIBI B IpUpo/ie. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
IIpakTnyeckas padora: 1
- pelIeHye 3a1a4 Ha npuMeHeHue 2 3akoHa HploTtoHa
CamocrosiTejibHast padoTa 00y4aIOUIUXCH: 1
- 3y4YeHHue JEKIIMOHHOTO MaTepuala;
- peleHue 3a/1a4 Ha npuMeHeHue 2 3akoHa HprotoHna
Tema 1.3. Cooeporcanue yuebno2o mamepuana. 0,5
3akoHbI coxpaneHust B | MIMnynbc Tena (OCHOBHBIE MOHSTHS, CYIIHOCTHBIE XapaKTePUCTHKH). 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE JIBH)KEHHE (OCHOBHBIE
MeXaHUKe MOHATHS, CYITHOCTHBIE XapaKTePUCTUKH). MexaHnueckas paboTta (OCHOBHBIE MOHATHS, CYITHOCTHbBIE XapaKTEPUCTHUKH). MOUTHOCTH (OC-
HOBHBIE TIOHATHSA, CYITHOCTHBIC XapaKTepUCTUKH). Mexanudeckas sHeprus. Kunerndeckas sneprusi. Kunerndeckas sHeprus u pabora.
HOTCHHHaHBHaH OHEPIUs B rpaBUTALTMOHHOM II0JIE. 3akoH COXpaHCHUA MOJTHOM MEXaHUYECKOHU OHEPIUH.
IpakTuyeckas padora: 0,5
JlabopatopHsie paboTsl: Nel. «Onpenenenue BpeMeHN peakiuu pykm», Ne2. «V3ydeHne paBHOYCKOPEHHOTO IBHKSHHSD)
CamocTosiTeJbHast padoTa 00y4arOIIUXCH: 0,5

- IOJITOTOBUTH cOOOIIeHUs Ha TeMy «Du3uka B [p. ['perumy, «dusuka B Poccum» u T.71.

Pazgen 2. OcHOBBI MOJIEKYJISPHOI QU3NKH U TEPMOAUHAMUKH
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Tema 2.1 Coodeporcanue yuebHo2o mamepuaia: 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. MneansHbiil ra3. TemmepaTypa Kak Mepa CpeHel KMHETHYCCKOW SHEPTUU YaCTHUIl. Y PABHEHUE COCTOSHUS UICATBHOTO
ra3a. Mopens xxuakocTi. [ToBepxHOCTHOE HATSHKCHHE M cMadnBaHue. Kpucrammmyeckie n aMop(HbIEC BEIIecTBa.
TpakTu4eckas padora: 05
- pemenue 3aga4 no reMaM «OcHoBel MKT», «I"a30BbIe 3aKOHBI»
CamocrosiTe1bHasi padoTa 00yYarouXCs: 1
- MOTOTOBKA coo0meHns1 «beCKOHTAKTHBIE METOBI KOHTPOJIS TEMITEPaTyphl», «BriusHie 1eexToB Ha GU3NIecKre CBOHCTBA KPH-
CTAJUIOBY, «OKunkue kpuctaimsy, «I1ma3ma — deTBepToe CoCTOSHUE BemecTBay, «[IpiMeHeH e KUIKAX KPUCTAIIOB B IPOMBIIIIIICH-
HOCTHY, «I[Ip0oOIeMbI SK0IOTHH, CBA3aHHBIE C UCIIOIH30BAaHMUEM TEIUIOBBIX MAIINHY, «DU3HUECKHE CBOIICTBAa aTMOC(EPHI»;
- pemmenwne 3anad no reMaM «OcHoBel MK Ty, «I"a30BBIe 3aKOHBI»
Tema 2.2. Cooepoicanue yuebnozo mamepuana. 0,5
TepMoanHaMuKa BuyTpeHsss saeprus (OCHOBHBIC MOHSATHS, CYIIIHOCTHBIC XapaKTEpUCTHKH). PaboTa u TermiooTaaya Kak CocoOBI H3MEHEHHUS! BHYTPCH-
HEl sHepruu (OCHOBHBIC MOHSTHSA, CYITHOCTHBIE XapaKTepUCTHKH). [IepBEIif 3aK0OH TEPMOJMHAMUKH (OCHOBHBIC MOHSTHS, CYIIIHOCTHBIC
XapaKTepUCTHKH). TeIUIOBbIe MALIIMHBI U X IPUMCHEHUE.
Konmponvnaa paooma: 05
- pemmenne 3anad mo ocHoBaM MKT, Ha npuMeHeHne ra30BBIX 3aKOHOB, HA PABHOYCKOPEHHOE IBIKCHUE
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). DICKTPUIECKUH 3apsa (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPaHCHHS IEKTPHUECKOTO 3apsaaa. 3akoH KymoHa. DJIeKTpocTaTHIeCcKoe MoJie, €T0 OCHOBHBIE
XapPaKTEPUCTHKH U CBSI3b MEXTy 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, HalpshDKEHUE, dJEKTPHUECKOE CO-
MPOTUBJICHHE (OCHOBHBIE MOHSATHSI, CYIIIHOCTHBIE XapaKTEPUCTUKH). 3akoH OMa s yJacTKa dJIEKTPUUECKOH IIeTIH.
IIpakTnyeckas padora: 1
- JJabopatopnast pabota: Ne3 «M3ydyenue 3axona Oma. [lapamienbHoe U MOCIeI0BaTEIbHOE COSMHEHNE TIPOBOTHUKOBY
CamocrosiTejbHast padoTa 00y4aroIIuXcs: 1
- MOATOTOBKA COO0MIeHMs 10 TeMaM «Bemmkue Ghusnukny, «[T0CTOSHHBIN U IIEPEMEHHBIN TOK», « OTKPBITHE DJICKTPHICCKOTO TOKAY
Tema 3.3. Cooeporcanue yuebnoco mamepuand. 15
MarHuTHOe moJjie MarautHoe TIoJie ¥ €T0 OCHOBHBIE XapaKTEePUCTUKH. [IefiCTBHE MarHUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIeKTPOIBU-
raresib. SIBJCHHE 3JICKTPOMArHUTHON MHIYKIIMK (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XapaKTCPUCTUKH).
IpakTuyeckas padora: 0,5

- pCIICHUE 3a1a4 110 TEME <<3J'ICKTpOMaFHeTI/I3M»
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CamocTosiTe/ibHAst pPa0oTa 00y4AIOUIUXCH:

- MOATOTOBKA COOOIICHHMS 1O TeMEe «AKYCTHUYECKIE CBOWCTBA ITOJTYTIPOBOTHUKOBY, « BUIIOJISIpHBIE TpaH3UCTOPBI», «BHsl anexTpude-
CKUX Pa3psIoB. DIIEKTPHICCKIE Pa3psIbl Ha CITy)KOe deToBeKay, «3akoHbl Kupxroda s snexrprdeckoil ienmny, «Vcmons3oBanne
3JIEKTPOIHEPTUH B TPAHCHIOPTE», «MOIHUSI — Ta30BbIH pa3ps B MPUPOIHBIX yCIOBUAX», «OTKPHITHE U IPUMEHEHHAE BRICOKOTEMITEpa-
TYpHOH CBEPXIIPOBOIUMOCTHY, «[lepeMEeHHBIH IIeKTpUIECKUN TOK U €T0 IpuMeHeHne», «[1oIynpoBOIHUKOBEIE TaTYUKN TEMIepaTy-
pub», «[Ipupona peppomaraeTuzMay, « IKOIOTHICCKHIE MPOOIEMBI M BO3MOXHBIC MyTH UX PELICHUNY, « DICKTPUICCTBO B KHUBBIX Opra-
HU3Max;

- U3y4YeHHe JICKIIMOHHOTO MaTepuaia

Pasznen 4. Kojied0anusi 1 BOJIHBI

Tema 4.1. Cooeporcanue yuebno2o mamepuana. 0,5
Mexanudeckue koyepa- | CBoOoxHble KoneOanns. (OCHOBHbIC TOHATHS, CYyLITHOCTHBIE XapakTepucTHKH) [lepnon, dacTora n amminTyna Konebanuil. ['apmonnte-

HHUS U BOJIHBI cKue KojieOaHMsi (OCHOBHBIE TOHATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). MeXaHW4eCKUe BOJHBI U MX BHJBI. 3BYKOBBIE BOJHBL YIIbTpa-
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 UCIONb30BaHUE B MEAULIMHE U TEXHUKE.
IIpakTnyeckas padora: 15
- Jlabopatopnas padota: Ned «3ydeHune koieOaHUH HUTSHOTO MasTHHKAY;
- peleHue 3a/1a4 Ha KojiebaHWe HUTSHOTO M NPYKMHHOTO 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 ANIEKTPOMArHUTHBIE KosieOaHusl (OCHOBHBIE MOHATHS, CYLIIHOCTHBIE XapakTepucTuky). KonebaTenbHblil KOHTYp (OCHOBHBIE
J1e0aHusA M BOJHBI. CBe- | MOHSTHUS, CYNTHOCTHBIE XapaKTEPUCTUKN). DIEKTPOMArHUTHOE 1MOJIe (OCHOBHBIE TIOHATHS, CYIIHOCTHBIE XapaKTEPUCTUKH). DIEKTpoMar-

TOBBIE BOJIHBI. JIUH3BI HHUTHBIE BOJIHBI (OCHOBHBIE HOHATHS, CYIIIHOCTHBIE XapaKTepUCTHKH). CKOPOCTh 3MEKTPOMArHUTHBIX BOJH. Pa3BuTHE MpencTaBIeHUN O
MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U IIperIoMiIeHus cBeta. JInu3el. @opMysa TOHKOM JTUH3HL.
IpakTnyeckas padora: 0,5
- JJabopatopnast pabota No5. «/3ydenne HopMyIbl TOHKOH JIMH3BIY;
- peleHue 3a1a4 Ha (OpMyITy TOHKOH JIMH3bI U HOPMYITy yBEIHYEHUsI
CamocrosiTesibHasi padoTa 00y4aouuxcs: 0,5
- MOATOTOBKA coobmeHus o TemaM «DoToarmmapary, «JIna3e, «[IpuHmun [roiirercay, «YpaBaeHus MakcBemiay, «DOTO3IeMEHTE,
«CoBpeMeHHBIE CPE/ICTBA CBS3M», «CBET — AIIEKTpOMarHuTHas BoJHa», «COBpEeMEHHAs CITyTHUKOBAS CBS3bY
Pasnea 5. DiieMeHTbI KBAaHTOBOM (U3HUKH U TEOPUHU OTHOCUTEIbHOCTH
Tema 5.1. Cooepoicanue yuebno2o mamepuana. 2
DaemenThl KBanTOBOM | KBaHTOBBIE CBOliCTBA cBeTa. KBaHTOBas rumoresa [lnanka. @ortosnekrpudeckuii 3pGpekT (OCHOBHBIE MOHSITHUS, CYIIHOCTHBIE XapaKTepu-
¢u3uku u Teopuu oTHo- | cTikH). Pusuka aroma (OCHOBHBIE TOHSTHS, CYIIHOCTHBIE XapakTepucTuku). Mozxenu crpoenus aroma. Omeit Pesepdopna. dusnka
CHTEJTbHOCTH aTOMHOTO s/pa M 3JeMeHTapHbIX YacThi. CocTaB M CTPOCHHE aTOMHOTO sijpa. PaanoakTHBHOCTH (OCHOBHBIE NMOHSTHS, CYIIHOCTHBIC
XapaKTepUCTHKH). PasinoakTHBHBIE U3ITyYEHUS M MX BO3JEHCTBHE HA KHMBbIE OPraHU3MBL. M3mydeHue U crieKTps! (BUIBI N3ITyYeHHUH, HC-
TOYHHKH CBETa, CIIEKTPHl U WX BHUIBI, CIIEKTPATbHBIN aHaiH3). DICMEHTHI TCOPHH OTHOCHTEIBHOCTH (3aKOHBI JICKTPOIUHAMUKH U
MPUHITAI OTHOCHUTEILHOCTH, MTOCTYJIAThl TCOPUH OTHOCHTEIIEHOCTH, PENIATHBUCTCKAsS THHAMHKA, CBSI3b MEXKIY MAacCOU U SHEPTHEH ).
15

IIpakTnyeckas pabdora:
- pemenue 3aga4 no CTO;
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- U3y4YCHHUC JICKIITUOHHOI'O MaTepuraja

CamocTosiTeIbHasi padoTa 00y4aloINXCA: 2
- IOJITOTOBKA COOOMIEHHs 1o TeMaM «Bo3neiicTBue panuonsnydeHus», «KATOMHBIH peakTop», «SlnepHas sHepreTuka B Hikeropoackoii
obnactuy, «YIpaBiseMblil TEPMOSIEPHBIA CHHTE3», «YCKOPHUTEIH 3apsDKEHHBIX YaCTHID, «AJIbTEpHATHBHAsI SHEPreTHKa», « ATOMHAs
¢usuka. M3otonsl. [IpuMeHeHne pagloaKTHBHBIX H30TOMOBY
KonTponbHas padora: 0,5
- pemenne 3amau Ha CTO, konebanwms, 3akoH OMa u 3akoH KyroHa, micbMeHHBIA 0TBET Ha Bompockl o TeMam «[loctymater CTO,
«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
/KuBasi npupoaa kak JKusas npupoa (OCHOBHBIE TOHATHUS, CYITHOCTHBIE XapaKTEPUCTHKH). MeTo bl UCCIeI0BaHU KHUBOH NpHpoIsl. OnpeneneHue KXu3HH.
00beKT u3yueHust 0M0J10- | YPOBHH OpPTaHHU3AINH )KUBON MaTepHH (OCHOBHBIC IIOHATHS, CYIIHOCTHBIEC XapaKTEPHCTHKH).
THH. Koumponvuaa paboma: tema 5.1: 1

BrinonHeHe NMChbMEHHBIX OTBETOB Ha BOMPOCHI 0 paseny: «KuBas nmpuposaa kak o0beKT u3ydeHus ouonoruuy. [IpumepHsie Borpo-
cbl: «OCHOBHBIE IPU3HAKH JKHBOTOY; «[loueMy >KMBbIC OPraHU3MBbI CUUTAIOT OTKPBITHIMUA CUCTEMaMHU?y.
CamocTosiTeIbHASI pad0Ta 00YYAIOLIUXCH: 1,5
- OTBETHUTH Ha BONPOCH!: «Kakue KpuTepun JIe)KaT B OCHOBE BBIJICJICHNS Pa3INUHBIX YPOBHEH OpraHN3aIMN KUBOTO?»;
«[ToyeMy )XHBbIE OPraHU3MBI CHUTAIOTCSI OTKPBITBIMU CUCTEMaMHU?»;
-[IOBTOPEHNUE MIPOHJCHHOTO MaTepHaa,;
- paboTa co CIIPaBOYHOM JIMTEpaTypOH JUIsl IIOATOTOBKH K KOHTPOJILHOH padoTe.

Tema 5.2. Cooepoicanue yuebnoeo mamepuana: 6

Kaerka. OCHOBHBIE MOJIOKEHUsI KIIETOYHO Teopun. KiteTka — cTpykTypHO-(hyHKIIMOHAbHAS equHuIa )Ku3HH. CTpoeHue kieTkn. OCHOBHbIE
CTPYKTYpHBIE KOMIOHEHTHI KJIeTKH. KiierouHoe sapo u ero ¢pynkiun. CTpykTypa 1 QyHKIHH XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOM O-
coMbl. bronornueckoe 3HaueHHEe XMMUYIECKUX 3JIeMEHTOB. Heopranndeckne v opraHndeckre BelecTBa B cocTaBe KieTok. CTpoeHune
HYKJICOTHIOB U CTpyKTypa nosunykieotuHbix neneid JJHK u PHK, u AT®. Bupycsl u 6akrepuodaru. Bupycel — Bo30yanTe I uH-
(eKIMOHHBIX 3a00JIEBaHUM, TOHATHE 00 OHKOBHPYCAX.
KontpoabHnasi 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 padoTa 00yJaIOLIHXCH: 3,5

- IOKa3aTh, YTO KJIETKA SBJIETCS CTPYKTYPHOH 1 QyHKIIMOHAIBFHOM €MHUIIEH )KUBOH MaTepu;
- cpaBHUTH Mostekyel JIHK u PHK (HaiiTi cxoacTBa u pa3nnaus);

- IOCTPOUTH BTOpYIO 1emb pparmenta nenu JJHK, koTtopas uMmeer cieayronmii 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 nenoe. OOMEH BEIIeCcTB U dHEprueit ¢ okpyxaromiei cpenoii. CnocoOHOCTh K CaMOBO CIIPOU3BEICHHIO. [lenenne
KJIETKH — OCHOBA POCTa, Pa3BUTHA U Pa3MHOKCHHUS OPTaHM3MOB.. bectonoe u mooBoe pa3sMHOXKEHHE OpraHn3MoB. OTUIOIOTBOPEHHE.
Ero 6uonornueckoe 3Hayenue. IloHsTHe 00 MHANBUIYaIbHOM, SMOPHOHAIIBHOM U TOCTIMOPHOHATIBHOM pa3Buthu. [IpeacraBnenus o
HACJICICTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTHYecKass TepMUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH Hacienoanus. HacienoBanue
MIPU3HAKOB Yy deoBeka. CIemIeHHOe ¢ IT0JIOM HaclieoBaHue. HacnencTBeHHbIe O0Ie3HN YenoBeKa, UX IPUYNHEI U P O(pHITaKTHKA.
I'enernueckue 3aKkoOHOMEpHOCTH M3MeHunBocTH. Kitaccngukanus hopm nzmendnBocty. [Ipenmer, 3aaui 1 METOABI CENEKIMU. YUeHHE
H. 1. BaBmiioBa 0 neHTpax MHOT000pa3ws U IPOUCXOKICHUS KyIbTYPHBIX pacTeHN. BHOTEXHOIOTHS, €€ JOCTHKEHHUS, TIePCIIEKTHBBI
pa3BUTHSL.

[pakTuyeckas padora:
3anganus o GOpMUPOBAHUIO 3HAHUH M YMEHUH (110 BEIOOPY MperojaBaTes):
- peuIeHHe IeMEHTapHbIX TeHETHYESCKUX 3a1aY.

KontpoabHnas padora:

- pelleHue 3a4ay;

- Tema 5.3.

1.Pemenne B TMChbMEHHOM BHIE TeHETHUECKHX 3aa4. [IpumepHbIe 3amaun: «/IBe 4epHbIE CAMKN MBI CKPEIIUBAIOTCS C KOPUYHEBBIM
camiioM. [lepBas camka B HECKOJIBKUX MOMeTax fana 19 uepHsIX U 17 KOpHUHEBBIX IOTOMKOB, a BTOpasi - 35 4epHbIX NOTOMKOB. Ompe-
JIETUTh TEHOTHITBI POAUTENEH U MOTOMKOB?»; «PeliecCUBHBIN I'eH JalbTOHU3Ma HaXOAUThCA B X-xpomocoMe. OTer IeBYIIKH CTpagaeT

JaTbTOHU3MOM, TOTZAA KaK MaTh M BCE €€ IMPEIKH Pa3INJaroT I[BeTa HOPMAIbHO. JIeByIIKa BEIXOJUT 3aMy’X 3a 3[0pOBOTO foHOIIY. 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 MIPUMEPHI Pa3HBIX BUOB OCCITONOTO Pa3MHOKEHUS,

- CPaBHUTb MUTO3 U M€EH03;

- OMIPCACIINUTD PA3JINIUA B CTPOCHUM KCHCKUX U MYKCKHUX IMOJIOBBIX KJICTOK;

- HAPUCOBATh CXEMY Mei03a y OpraHi3Ma MY>KCKOTO I0JIa ¢ OJJHOH Mapoii ayToCOM U ¢ TapOid TIOJIOBBIX XPOMOCOM;
- pCIICHNE TCHCTUYCCKUX 3a/1a4;

- OMPCACTINUTD PA3JINIUA MEXKIY TOYKOBBIMU U XPOMOCOMHBIMH MYTallUSAMU,

- MOBTOPEHHE MIPOHICHHOTO MaTepHaa;

- paboTa co CPaBOYHOM JIUTEPATYPOH JJIsl HOJATOTOBKH K KOHTPOJILHOHN padoTe.

Tema 5.4.
Bun.

Coodepoicanue yuebnoeo mamepuana.

DBOJIIOLIMOHHASI TEOPUSI U €€ POJib B (JOPMHUPOBAHMN COBPEMEHHOM €CTECTBEHHO - HAY4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lomy-
JISUS KaK CTPYKTYpHas €IMHUIIA BUAa U 3Bomonuu. CHHTETHYECKAs TEOPHS ABOIIOLMH. JIBIXKYIIHE CHIIBI 3BONIOLNHU. Pe3ynbraTsl
9BOJIIOIMH. bronornyeckuii mporpecc u perpecc. I MIoTe3s! NPOUCXOKISHUS )KU3HA. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. JKOJIOT U-
4yeckue (haKTOphl aHTPOIIOTeHe3a: YCIIOKHEHUE MOMYIISIIUOHHON CTPYKTYPhI BHJIa, U3TOTOBIICHUE OPYIU TPyAa, IEPeXo]l OT PacTH-
TENBHOTO K CMEIIAHHOMY THITy IUTaHUs, UCIIONIb30BaHue OrHs. [1osiBIIeHHE MBICIUTENBHON U YIeHOpa3AenbHol peun. [Iponcxoxaenue
YEJIOBEYECKUX PaC.

IpakTuyeckas padora:

3ananus Mo GOpMHUPOBAHMIO 3HAHUHA U YMEHHH (110 BEIOOPY MperogaBaTens):
- aHAJIU3 U OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KU3HY;

- aHAJIN3 U OIICHKA PA3JINYHBIX THIOTE3 IPOUCXOXKICHHS YeITOBEKa

Kontpoabnas pabora: Tema 5.4:
BrinosHeHe TMCEMEHHBIX OTBETOB Ha BONIPOCHI 10 pazjeny: «Buay». [IpumepHsie Bonpock: «IIpeanocsiiky BOSHUKHOBEHHUS JKU3HIY;
«buonoruyeckas 3BOIIOLUSI.

CaMocTosiTeIbHAasi padoTa 00y4alomuXCs:
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-00BSICHUTB CXOJCTBO PAaHHUX CTAIUH SMOPHOHAIBEHOTO Pa3BUTHS JKMBOTHBIX;

- HOSICHUTb, TIOYEMY TIOITYJISILMS CYUTACTCS SJIEMEHTAPHON €ANHULIEH SBOJIOLNHY;

- IPUBECTH IIPUMEPHI CE30HHBIX U3MEHEHHH PACTEHUH 1 )KMBOTHBIX M Ha3BaTh BHEITHUE CUI'HAJIBI HACTYTUICHHS 3TUX U3MEHEHUII;
- CPaBHHTH pa3uyuHble (POPMBI 0TOOPA U BBIAEIUTH YEPTHI CXOJCTBA M PA3THYHS;

- OTIPEICTNUTH PA3JINYMs TyTEH IBOMIOIIHN YEIOBEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHHE MIPOIIEHHOT0 MaTepHana;

- paboTa CO CIIPaBOYHBIM MaTEPUaIOM JUIsl TIOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 5.5. Cooeporcanue yuebnoeo mamepuaia: 4
IKOCHCTEMBI. [Ipenmer n 3a1a4n SKOJIOTHH: YUeHUE 00 IKOJIIOTHIECKHUX 00 SKOIOTHIECKHX (DaKTOpax, yICHHE O COOOLIECTBaX OPraHN3MOB, YICHHE O
6uocdepe. Jxonmornueckne GaKkTOPHl, 0COOCHHOCTH HX BO3JEHCTBHUS. DKOJOrHMYecKas XapakTepucTika uaa. [Torstue 06 sxomormye-
ckux cuctemax. llenn nutanus. bruoreoneHos kak skocucrema. buocdepa — rmobanbras skocucrema. Yuenue B. Y. BepHanckoro o
6uocdepe. buomacca. bruonoruueckuit kpyroBopot. OCHOBHBIE HalpaBJICHHs BO3ACHCTBHSA denoBeka Ha Ouocdepy. Tpancdopmanms
€CTECTBEHHBIX DKOJIOTHYECKUX cUCTeM. OCOOEHHOCTH arpo3KOCHUCTEM.
IpakTuyeckas padora: 1
3agaHus Mo GOPMHUPOBAHHIO 3HAHHI U YMEHHUIT (110 BEIOOPY MpeofaBaTess):
- COCTaBJICHUE CXEM Iepeayd ¥ SHEpTruu (Lenei MUTaHus);
- aHalu3 ¥ OLCHKA MOCIIeICTBUI COOCTBEHHOI IEATENFHOCTH B OKPYXKAIOIIEH cpene,
- 00cy K IIeHUEe TI100aIbHBIX KOJIOTHYECKUX IPOOIIEM M IyTel NX penIeHHs.
IpakTnyeckas padora: 1
DKCKypcHs Ha TeMy: «ECTeCTBEHHBIC W HCKYCCTBEHHBIE IKOCHCTEMBD).
Komnporssng ppEdora: Temas.s: | 1
BeImonHeHre MMCEMEHHBIX OTBETOB Ha BOIIPOCHI O pa3leiy: « DKocucTeMbl». [IpuMepHbie Bompockl: «Cpenpl )KU3HH opll:aHmiMOB»;
«BnusHME IPUPOJBI HA YEJIOBEKAY.
CamocTosiTe1bHast padoTa 00y4Yarouuxcs: 4
- IPUBECTH IIPUMEPHI OMOTHYECKUX U a0MOTHYECKUX (haKTOPOB;
- IPUBECTH NPUMEPHI BUAOB, BCTpeyaroluxcs B Hukeropoackoid 00:1acti, co CTaOMIBHBIM 1 HeCTaOMIIBHBIM THIIOM JTHHAMHUKH TIOITY-
TSI,
- IOBTOPEHUE NPOHJICHHOr0 MaTepuana;
- paboTa cO cIpaBOYHBIM MaTEPHAJIOM JJIsl HOATOTOBKU K KOHTPOJILHOM paboTe.
Hughpepenyuposannsiii 3auem: OTBET Ha OJUH BONPOC U3 CIHCKA NPHUMEPHBIX BOPOCOB Il TH()(HEepeHIIMPOBAHHOTO 3a4eTa. 1
O0s13aTesIbHAs ayIMTOPHAs YUeOHasi HATPY3Ka 00y4aromerocst 72
CamocTtosiTesibHast paboTa 00y4aronmerocsi 36
MaxkcumMajibHasi yueOHasi Harpys3kKa 108

JIi XapakTepUCTUKH YPOBHS OCBOCHMs yU€OHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

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

2. — penpOAYKTHUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH O]l PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOIHEHHE AEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)
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3. YCJIOBUS PEAJIN3AIINU PABOYEN ITPOI' PAMMBI

3.1. TpeGoBaHus K MUHMMAJILHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yaeGHOro nmpeamera Tpedyer Han4yus yueOHOro kabuHera.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- I0CKa;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCO0mid «XumMus», «buonorusy», «duznkay.
- CTaTUCTUYECKHE, TMHAMUYECKUE U IEMOHCTPALMOHHBIC MOJICIIH;
TexHu4eckue cpecTBa 00yIeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOLIMM YCTPOHCTBOM (ABI-TLICEPOM HJIH HOT-OYKOM), TO3BOJISIFOIIM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
IlepeueHb pexkoMeHayeMbIX YUeOHBIX U31aHuii, UHTepHeT-pecypcoB, 10MOJIHUTEIbHON JH-
TepaTypsbl
OcCHOBHBIE HCTOYHUKHU:

1. l'openos A.A. EcrectBo3nanue. Yuednoe nocooue s CI1O. Mocksa. FOpaiit. 2021r. O6p.
wiatdopma urait.ru Jlorosop ¢ OO0 «DnekTpoHHOE H3aaTeabcTBO FOpaiT» , mperocTaBisio-
HIeH JOCTYI K Y4eOHOH uTeparype 1o o0meo0pa3oBaTebHBIM U 00IETPOPUITBHBIM JTUCIIH-
TUTHHAM.

2. buonorus. Yueonuk u npaktukym s CII1O. ITox penaknueit B.H. fApeiruna. Mocksa.
FOpaiit. 2021r. O6p. iardopma urait.ru Jorosop ¢ OO0 «DyeKTPOHHOE U3AATEIBCTBO
FOpaiiT» , mpegocTaBiIsgIONIeH TOCTYN K y4eOHOU JIUTepaType Mo 001eodpa3oBaTeIbHBIM U 00-
HIePOPUIBHBIM TUCHUTUTHHAM.

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.Ceupunos, E.N.Ceupunoba EcrecrBo3nanue. Yueonoe nocooue aiis CI1O. Mocksa.
FOpaiit. 2021r. O6p. muardopma urait.ru dorosop ¢ OO0 «DAEKTPOHHOE U31ATCIBCTBO
FOpaiit» , npenocTapistonelt JOCTyN K y4eOHOM IuTepaType 1o o011eo0pa3oBaTebHbIM U 00-
menpoGUIbHBIM JUCITUTUTTHAM.

5. B.B. CypukoB EcrectBo3Hanue: ¢pusuka. YuedHoe nocobue i CI10. Mocksa. FOpaiir.
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 AUCHUTIIIMHAM.

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 nuTeparype mo o01meodpa3oBaTeIbHBIM B 001enpoUIbHbIM JHC-
[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 «DaeKTpoHHOE H31aTeIbCTBO FOpalT» , mpemocTaB-
JSIOUIEH TOCTYN K y4eOHOM tuTeparype mo o01meodpa3oBaTeIbHBIM B 001enpOo(UIbLHBIM JHC-
[TUTUTHHAM.
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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-pecypcebl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (sseKTpOHHBIH KypHaIT «XUMHKH U XU-
MUS).
www. chemi. wallst. Ru (Xumust. O6pa3oBareibHbIil CAiT AJIs1 IIKOJIBHUKOB).
www. chem. mzu. su (DmexkTpoHHast OHOIMOTEKA 10 XUMHH).
www. hvsh. ru (OKypaai «XuMus B IIKOJIEY).
Www. hij. KU (KypHaI «XUMHES 1 5KH3HBY).
www. biology. asvu. ru (Bcst 6uosorusi. CoBpeMeHHasi OMOJIOTHS, CTaThH, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (EauHoe OKHO AOCTYyIa K 00pa3oBaTeIbHBIM pecypcam
HNHTepHeTa 110 OUOJIOTHH).
9. www. interneturok. ru («Buaeoypoku 1o mnpeaMeram IKOJIbHON POrpaMMbDy.
10. www. class-fizika. narod. ru («Kimacc!uas qocka aist 10003HaTENBHBIX»).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buaeoypoku no mpeaMeTam MKOIbHONH IPOrpaMMBbD»).
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 Tabnuin. buonorus. 10-11 kmacesl. Lutonorus. I'enerrnka. Cenexmwst (12 Tabmui).
2.Kowmrmnekt tabaui. buonorus. 10-11 knacesl. IBomornonnoe yuenue (10 tadnuir).

3. Kommiekt Tabnur. Xumus. Ctpoenue Bemiectsa (10 Tabnuir).

4. Harnsnaoe noco6ue. CTpoeHne COHEYHOM CUCTEMBI.

5. Harnsano-pasnarounoe nocodue. TepmoauHamuka.

6. HarnsgHo-paznarounoe nocodue. Kunemaruka.

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

9. HarnsaHo-pa3aarodnoe nocodue. JNeKTpOMarHuTHbIE KOJeOaHus U BOJIHBI.

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

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHHMA YYEBHOI'O IIPEIMETA
KoHTpo/Ib ¥ OneHKa pe3yabTaToB OCBOEHHUS yU€OHOTO MpeaMeTa OCYyLIeCTBIsSeTCs Mpeno/jaBa-

TCJIEM B IIPOLECCC MPOBEACHUA TPAKTUUCCKHUX 3aHATHHA B CAMOCTOSTEIIFHBIX pa60T, TECTUPOBa-
HUs1, a TaKXKE BBIITOJIHCHUA 06yqa101u1/1M1/1051 HWHAWBUAYAJIbHBIX 3aﬂaHHﬁ.

Pe3yabTaThl 00y4yeHus ®opMbI 1 METOAbI KOHTPOJISI U
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!
YmeHus:
B pesyabtarte ocBoenusi npeamera OVYIL.07 Ecre- | BHeayaAuTOpHas CaMOCTOATENbHAs
CTBO3HAHHE 00y4alOIHiics J0J7KEeH 3HATh: pabota, KOHTpoibHast  paboTa,
3.1. OCHOBHBIE HAYKH O TIPUPOJIE, UX OOIIHOCTh U OTJIM- | IPAKTUICCKUE 3aHATHS
qus;
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3.2. €CTECTBEHHOHAyYHbI METOJ MO3HAHUA U €ro Co-
CTaBJISIIOIINE, €IMHCTBO 3aKOHOB MpHUpPOAsl BO Bcenen-
HOI;

3.3. B3aUMOCBSI3b MEK/y HAyYHbIMU OTKPBITHSIMU U pa3-
BUTUEM TEXHUKU U TEXHOJOTUH;

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

B pesyabrare ocBoenusi npegmera OYIL.07
EcrtecTBo3HAHME 00y4aIONIUiics 10/IKEH YMeETh:

V.1. opueHTHpOBaThCS B COBPEMEHHBIX HAYUHBIX
HNOHATUSX U UH(OPMALIUK €CTECTBEHHOHAYYHOTO COJIEp-
KAHUS;

V¥.2. paboTaTh ¢ eCTeCTBEHHOHAYYHOH HH(pOpMa-
LMEeH: BIaIETh METOJIaMU TIOUCKA, BBIICIIATh CMBICIOBYIO
OCHOBY U OIICHUBATh JIOCTOBEPHOCTh UH(OpPMAIUY;

V.3, ucnosib30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS
B TIOBCETHEBHOM KHU3HU Il o0ecredeHusi 6e30MacHOCTH
KU3HEACITEIIBHOCTH, OXPaHbl 370POBbS, OKPY>KAIOIICH
Cpebl, PHEProcOepeKeH s,

B mporpammy yueOnoro mpeamera OVIIL.O7
EcTtecTBO3HAaHME BKIIIOYEHO COJEp)KaHME, HAIPABICHHOE
Ha (¢opMUpOBaHHWE Yy CTYICHTOB KOMIICTCHIIHHA,
HeoOXxoauMebIX s kKauecTBeHHOro ocBoenust OOIT CI1IO
Ha 06a3e OCHOBHOTO 00IIero 00pa3oBaHus.

B pesynbrare ocBoeHusi mpeaMera y oOyuaro-
nierocst GOpMUPYIOTCS CIEAYIOIUE 001IHe KOMIIeTeH-
nuu (OK):

OK 10. Vcnonb3oBath B npodecCHOHATBHON Jie-
SATEIHPHOCTH YMEHUS M 3HAHHS, TIOJydYEeHHBIC 00yJaroIn-
MUCSI B XOJIe OCBOCHHSI YUEOHBIX MPEIMETOB B COOTBET-
cTBUM C (enepanbHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEIbHBIM CTaH/IAPTOM CPETHETO 00IIeTr0 00pa3oBaHusl.

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJLHOCTHU CTYJAEHTOB (0.10-
KN «XUMus» 1 «buoJorusy)

Copepxanue o0yyeHus XapakTepucTHKA OCHOBHBIX BU/IOB /1€ATEJIbHOCTH CTY-
JAEHTOB (HA YPOBHeE Y4eOHBIX AeiCTBHII)

XUMUA

Bsenenue PackpbITHe BKIIala XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MHpa. XapaKTepUCTHKA
XMMUU KaK IPOU3BOJIUTEIHLHON CHUIIbI OOIIECTBA.

BaxHelne XuMUYECKHE MTOHA- | YMEHHUE 1aTh ONPEACIICHHE U ONIEPUPOBATH CIAEAYIOIIUMU

THUS XUMUYECKUMH IOHATUAMMU: «BELIECTBOY», «XUMUYECKUN

SJIEMEHT», «aTOM», «KMOJICKYJIa», KMOH», KU30TOIbD», «XH-
MHYECKad CBA3bY», «AJICKTPOOTPULATCIBHOCTDL), «BAJICHT-
HOCTB», «CTCIICHb OKHUCIICHUA», «MOJIb», «MOJIsIpHad Mac-
Ca», «paCTBOPLID», «BJICKTPOJJHUT U HEIJICKTPOJIIUT, «IJICK-
TPOJIHUTHYECKad JUCCOTHALUA», KOKHUCIUTEIb U BOCCTAaHO-
BUTCJIb», KOKHCJIICHUC U BOCCTAHOBJICHUC), KCKOPOCTh XU-
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MHUYECKON peaKkIuny, «XUMHUYECKOE PaBHOBECHEY, «PYHK-
[IMOHAJILHAS TPYIINAY, «A30MEPUSD.

Baxneliuve BemecTsa u MaTepu-
aJIbl

XapakTepHucTHKa CTPOCHHUS aTOMOB M KPHUCTAJJIOB M HAa 3TOM
OCHOBE — OOIIUX XMMHUYECKHX CBONCTB METAJVIOB U HEME-
TaJNIOB. XapaKTepUCTHUKA COCTaBa, CTPOCHHMSI, CBOMCTB, II0O-
JTy4eHUS ¥ IPUMEHEHHS BAKHEHIIIX HEMETAJUIOB.
XapakTepucTHKa COCTaBa, CTPOCHUS W OOIIMX CBOWMCTB
BXHEHIIINX KITACCOB HEOPTAHUYCCKUX BEIECTB.

OrnrcaHue cocTaBa BAKHEHIIIMX MPEJACTABUTENICH OpraHnye-
CKHUX COCIMHCHHI: METaHOJIa, 3TAHOJA, CIOXKHBIX 3(PHUPOB,
JKUPOB, MbBUI, KaPOOHOBBIX KHCIIOT, MOHOCAXapHuI0B, JHCa-
XapUJIOB, TOJIMCAXaPHUIOB, AMUHOKHUCIIOT, OEIKOB, HCKYC-
CTBEHHBIX M CHHTETUYECKHX MOJUMEPOB.

XUMHYECKUH SI3bIK U CUMBOJIMKA

Hcnons3oBanue B yueOHOU U MPOPECCHOHATBHON ACSTEIb-
HOCTU XUMHYECKUX TEPMHUHOB U CHMBOJIMKH.

HaspiBanne n3yyaeMbIX BEIIECTB 110 TPUBUAIIBHON WK
MEXIYHAPOJAHOU HOMEHKIIATYPE U OTPAKEHHE COCTABA ATUX
COCJIMHEHUH C MOMOIILI0 XUMHYSCKUX (POPMYIL.

XUMHYECKHE peaKnuu

OO0BsicHEeHHE CYIIIHOCTH XMMUYECKUX npoleccoB. Kinaccu-
(duKalysg XUMUYECKUX PEaKIMH 10 pa3JIMYHbIM IPU3HAKAM.

Xumuyeckasi ”HGopManus

[IpoBeneHne caMOCTOSTEIBHOTO MOMCKA XUMUYECKOW MH-
q)OpMaIII/II/I C UCIIOJIb30BAHUECM Pa3JINYHbIX HCTOYHHUKOB
(Hay4HO — MOMYJISPHBIX U3JAHUH, KOMITBIOTEPHBIX 0a3 J1aH-
HBIX, PECYPCOB UHTEPHETA).

[TpodunbsHOE U MpodeccHoHaTb-
HO 3HaYMMOE COJICpKaHHE

OOBsicHEeHHE XUMHUYECKHX SBJICHUH, TPOUCXOISAIINX B IIPH-
poze, ObITY.

CoOmoieHre MpaBmIl HKOJIOTUIECKU IPaMOTHOTO MOBEe-
HUs B OKPYKAroLIeH cpenie.

OreHka XUMHYECKOTO 3arpsi3HEHUS OKPY’KaloIeil cpepl Ha
OpraHu3M 4YCJIOBCKA U APYTHUEC KUBBIC OPraHU3MBI.
CobmtoneHue npaBuil 6€300aCHOTO 0OpaIleHHs! ¢ TOPIOYUMHU
U TOKCUYECKHUMMU BEUICCTBAMU

BNOJIOI'UsA

buonorus — COBOKYyNMHOCTb HayK
0 )KMBOM npupojae. MeToasl 1o-
3HAHUS B OMOJIOTHH.

3HAKOMCTBO C 00bEKTaMH U3y4YEeHHsI OMOJIOTHH.
BrisiBrienue posu 6uosioruu B GOpMUPOBAHHH COBPEMEH-
HOM €CTECTBEHHO — HayYHOM KapTUHBI MUPA U MPAKTHYE-
CKOM JIESITETIbHOCTH JIFOIEH.

Knerka

3HAKOMCTBO C KJIETOYHOM TEOPHEN CTPOEHUSI OPIraHU3MOB
[Tonyuenue npeacTaBiIeHUN O POJIM OPraHUYECKUX U HEOP-
TFaHUYECKUX BEILECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOEHHUE KJIETOK PACTEHUN U KUBOT-
HBIX.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHS OPraHU3MOB,
CTaJuil OHTOT€HE3a Ha MIPUMEPE UETIOBEKA.

3HaHWe TPUYYH, BHI3BIBAIOIINX HAPYIICHUS B Pa3BUTUU O-
raHus3Mma.

YMeHMe Moap30BaThCs TEHETUYECKOW TEPMUHOJIOTHEN U
CHMBOJIMKOMW U pellaTh FT€HETUYECKUE 3a/1aUu.

3HaHMe 0COOEHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEH-
HOW M3MEHUYMBOCTH U UX OMOJIOTUYECKON POIU B BOTIOLIUN
YKHUBOTO.
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Bun

YMeHHne aHaIU3UpOBATh U OLICHUBATH PA3JIMYHBIE TUIIOTE3bI
IIPOUCXOXKACHUS XKU3HU Ha 3eMIIe.

YMeHue NpoBOJUTh ONKCcCaHue 0co0el OHOro BUIA 110
MOP(OJIOTHUECKOMY KPUTEPUIO.

Pa3Butue criocoOHOCTEN SICHO U TOYHO U3J1araTb CBOU MbIC-
JIM, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIIPH-
HUMAaThb M aHAJIM3UPOBAaTh MHEHUE COOECEIHUKOB, IPU3HA-
Bas [IPaBO APYroro uejloBeKa Ha MHOE MHEHUE.

YMeHue 10Ka3bIBaTh POACTBO YEJI0BEKA M MIEKOIIUTAIO-
MIMX, OOIIHOCTH U PaBEHCTBO YEJIOBEYECKUX pac.

OKOCUCTEMBI

3HaHUE OCHOBHBIX 9KOJIOTUYECKHX (PAKTOPOB U MX BIUSHHUE
Ha OPraHu3MBbI.

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

[Tony4yeHne mpeacTaBICHUs O CXeMe SKOCHUCTEM Ha IPUMEpPe
ouocdepsl.

[TnanupoBaHue COOCTBEHHOM JESITEIBHOCTH IS JIOCTHXKE-
HUS TIOCTABJICHHBIX IIeJICH, OpraHu3aIis CaMOKOHTPOJIS U
OILICHKH TIOJTYYCHHBIX PE3yJIbTaTOB.

OO0y4enue coOII0ICHUIO TIPABUII TTOBECHHS B IPUPOAE, Oe-
PEKHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00BEKTaM (pacre-
HUSM U )KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe..

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBHOCTH CTY-

JEHTOB (610x «®Pu3nkay).

Copepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHbIX JAeiCTBHII)

Beeoenue. Mexanuka

Kunematuka

Pa3Butue cnoco6HOCTEN SICHO U TOYHO U3JaraTb CBOM MbICIIH, JIO-
TMYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS, BOCIPHHUMAThH H
aHAJTM3UPOBAaTh MHEHUS COOECEHUKOB, MPU3HaBas MpPaBo JIPyro-
ro 4YeloBeKa Ha MHOe MHeHHe. [IpuBeneHne mpuMepoB BIUSHHS
OTKPBITUH B (pU3UKE HA MPOrpecc B TEXHUKE U TEXHOJIOTUHU MPO-
n3BoJcTBa. O3HAKOMIJIEHHE CO CIIOCOOAaMHU ONMMCAaHUS MEXaHHue-
CKOTO JBMKEHMsI, OCHOBHOM 3ajayeil mexaHukH. M3ydeHue oc-
HOBHBIX (DM3MYECKHX BEIMYMH KMHEMATHKH: TIEPEMEIICHHUs, CKO-
pocTtH, yckopeHus. HabmiozeHune OTHOCHTEIBHOCTH MeXaHWue-
CKOro JBukeHus. PopMynupoBaHHE 3aKOHA CJIOXKEHHUS CKOpO-
creil. MccnenoBanue paBHOYCKOPEHHOTO TMPSIMOJIMHEHHOIO JBH-
JKeHus (Ha mpuMepe cBOOOJHOTO MaJEHUs Tel) U PaBHOMEPHOIO
JIBIDKEHUS Teja M0 OKPYXHOCTH. [loHnMaHMe cMbICiIa OCHOBHBIX
(GU3NUECKUX BEIMYUH, XapaKTEPHU3YIOUINX PaBHOMEPHOE JBIKE-
HUE TeJa 0 OKPY>KHOCTH

Jnnamuka

[Tonnmanue cMbiciia Takux (U3MYECKUX MOJENel, Kak MaTepu-
albHAsl TOYKA, MHEpLIMAJIbHAs cucTeMa orcyera. M3zMmepenue mac-
Chl Teja pa3iuyHbIMU criocoOamu. M3mepeHue cui B3auMojei-
CTBUSA Tell. BelunciieHue 3HaueHus: YCKOPEHUs TEJ 110 U3BECTHBIM
3HAYEHUSIM JEMCTBYIOUIMX CHUJI U Macc Tell. YMEHHe pa3indarb
CHITy TSDKECTH U Bec Tena. OObsiCHEeHHEe M PUBEACHUE TPUMEPOB
SIBJICHUSI HEBECOMOCTHU. [IprMeHeHue OCHOBHBIX TOHSTHH, (Pop-
MyJI ¥ 3aKOHOB JINHAMUKH K PEIICHUIO 3a/1a4

3aKOHbBI COXpaHEHUs B Me-

OOBbsiCHEHHE pEaKTUBHOTO JBUKEHHsI HA OCHOBE 3aKOHA COXpaHe-
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XaHHKE

HUsA uMIynbca. [IpumMeHeHne 3aKkoHa COXpaHEHMs] UMITyJIbCa Ul
BBIYMCIICHNS] U3MEHEHHUI CKOPOCTEN Tel IPU UX B3aUMOJACUCTBU-
AX. Berunucnenne paboThl CHII U U3MEHEHUs1 KHHETHUYECKON 3Hep-
Uy Tena. BelunciieHre NOTEHIUAIbHONW SHEPIUuM TNl B IPABUTA-
LIMOHHOM I10JI€. XapaKTEPUCTUKA IPOU3BOAUTEILHOCTH MAIllUH U
JIBUraTese ¢ UCIOJIb30BAHUEM IIOHITHS MOIIHOCTH

OcHo6bl MONEKYNAPHOU YU3UKU U MEPMOOUHAMUKU

MonexynsipHasi pu3uKa

@OpMyJIMpOBaHUE  OCHOBHBIX  IIOJIO)KEHMM  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH. BBINOIHEHNE SKCIIEPUMEHTOB, CIIYXKallUX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON Teopuu. HaOmrome-
Hue OpOYHOBCKOIO JIBMKEHUS U siBIeHUA quddy3un. Onpenene-
HUE MapaMeTPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUM HA OCHO-
BaHUU YPAaBHEHHUs COCTOSIHMS UACAIBHOrO rasa. IIpencrasienue B
BUuZe TpaduKka H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO
IIPOLIECCOB. BpIuncieHne cpeaHedl KMHETUYECKOW DHEPIUU Tell-
JIOBOTO JIBI)KEHHS MOJIEKYJ IO M3BECTHOM TeMIeparype Bellle-
cTBa. I3MepeHne BIa)KHOCTH BO3/1yXa

TepmonnHamuka

DKCIIepUMEHTAILHOE HCCIICI0OBAaHKE TEIUIOBBIX CBOKMCTB Belle-
cTBa. Pacuer koamuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISL OCY-
IICCTBIICHUS MPOLIECCa MPEBPAIICHHs BELIECTBA M3 OJHOTO arpe-
raTHOTO COCTOSIHMSI B Jpyroe. Pacdyer m3MeHeHHs] BHYTpEHHEU
OHEpPIruun TCII, pa6OTI)I U NCpPCaAaHHOIr0 KOJMUYCCTBA TCIJIOTHI Ha
OCHOBAHHH IEPBOT0 3aKOHA TepMoauHAMUKH. OObSICHEHUE TIPUH-
IIUIIOB HeﬁCTBHﬂ TCIIJIOBBIX MalllTUH

OcHO6bl I1eKMPOOUHAMUKU

DIIeKTpOCTaTUKA

Brraucnenune cun B33HMOII€fICTBPI$I TOYCUHBIX JJICKTPUUCCKHUX 3a-
pAOOB. Brruucnenue HaIIpsAKCHHOCTH W IIOTCHHOHMAJIA JJICKTpUYC-
CKOI'0 IoJi1 OAHOTO M HECKOJIBKUX TOYCYHBIX 3apsaa0B. I/I3Mepe-
HHUC PAa3HOCTHU ITOTCHIUAJIOB. HpI/IBe,I[eHI/IC IMPpUMCPOB IMPOBOAHU-
KOB, OUBJICKTPUKOB MW KOHIACHCATOPOB. Ha6JHOI[eHI/IC SABJICHUSA
BHGKTPOCTaTquCKOﬁ HHAYKIUU U ABJICHUS MMOJIApU3alIUN JUDJICK-
TPUKA, HAXOAAIETOCA B 3JICKTPHUYCCKOM IT0JIC

ITocTOSSHHEIN TOK

N3mepenne MOIHOCTH 3eKTpruueckoro Toka. Msmepenue 9/1C u
BHYTPEHHET0 CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M UCHbITa-
HUE JJIEKTPUUYECKUX LENEH ¢ pa3Iu4HbIM COEIMHEHUEM IIPOBOJ-
HUKOB, pacyeT UX IapaMeTpoB

MarsuTtHoe 11o051e

HaGnronenue eficTBUs MarHUTHOTO TOJIS HA IIPOBOJAHUK C TOKOM,
KApPTUHOK MAarHUTHBIX IoJied. POpMyIMpOBaHUE IpaBUia JIEBOU
PYKH NIl ONIpEAENCHUs HampaBieHUs cwibl Amrepa. Beruucie-
HUE CWJI, JEMCTBYIOIIUX Ha MPOBOJHUK C TOKOM B MArHUTHOM I10-
je, oObsCHEeHHE NMpHUHLMNA ASUCTBUS eKkTpoasuratens. Mccie-
JIOBAHUE SIBJICHUSI 2JIEKTPOMarHUTHONW MHIYKIUU

Koneoanus u éonnvt

MexaHudeckue KojaeOaHus
" BOJIHBI

[TpuBenenue npumepoB KojeOaTenbHBIX JBMKeHUH. Mccnenosa-
HUE 3aBHCHMOCTH Iepuojia KojeOaHWi MaTeMaTH4eCcKOro Masit-
HUKA OT €ro JUIMHBI, MACChl U aMIUTUTYAbI Kosnebanuil. Onpezaene-
HUE YCKOPEHMsI CBOOOJHOTrO MaJeHHsl C MOMOUIbI0 MaTeMaTuye-
ckoro mastHuka. Habmonenue konebanmii 3Byqamero tena. [Ipu-
BEJICHHE 3HAYEHHUS] CKOPOCTH pacCHpOCTpaHEHUs 3ByKa B Pas3jidy-
HBIX cpelax. YMeHHEe OOBACHATH UCIOJIb30BaHUE YJIbTpa3ByKa B
MEIUIIIHE
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OneKkTpoMarHuTHeIe Kone- | HabnroneHne ocumiiorpaMM TapMOHHUYECKHX KOJEOAHWH CHITBI
O6anus M BoiHBL. CBeToBbIE | TOKa B Lend. OOBsICHEHNE MPEeBpAIlEHUs] SHEPTHHU B UICATbHOM
BOJIHBI. JIMH3BI KonebaTeTbHOM KOHType. M3ydeHme ycTpoiicTBa M NpHHIUIIA
neiictBust Tpanchopmaropa. AHaJIM3 CXEMBbI MEpeadd IEKTPO-
SHEpruM Ha OoJble paccTosHus. [IpuBeneHne TpuMepoB BUIOB
panuocBsa3u. 3HAKOMCTBO C YCTPOWCTBAMH, BXOJSIIUMHU B CHUCTeE-
My paanocBszu. OOCykIeHHne OCOOEHHOCTEH paclpoCTpaHeHHUs
panuoBoiH. [lpuMeHeHHe Ha MpPAKTHKE 3aKOHOB OTPAKEHHS H
IpEeJIOMJICHUS CBETa NPH pelieHuu 3aaad. Halmonenue sBneHus
TUQPaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH U300paKeHHS
IpeIMETOB, JaBaeMble JIMH3aMHU. PacueT onTHYECKON CHIIBI JTMH3BI

Inemenmovl K6AHMOBOU Pu3UKU

DneMeHTHl kBaHTOBOM (pu- | KBaHTOBBIE CBOlicTBa cBeta. HaOmroaeHue ¢GoOTOIIEKTPUUECKOTO
3UKHU apdexra. Pacuer MakcMMaIbHONW KHHETHYECKOW PHEPTUU DJIEK-
TpoHOB 1ipu poTordpdexre. Pusnka atoma PopmMynupoBaHue IMo-
ctynatroB bopa. HaOmronenue nuHeHYaToro M HENPEPHIBHOTO
CIEKTpoB. Pacder 4acToThl M UIMHBI BOJHBI UCIIyCKAEMOI'O CBETA
IpU IMEepexojie aroMa M3 OJHOr0 CTAallMOHAPHOIO COCTOSIHUS B
npyroe. OObsicHeHUe NMpUHLUNA AeiicTBus Jazepa. Pusnka aToM-
HOTO sI/Ipa U JIEMEHTapHBIX YyacTuil. Habmoaenne TpekoB anbda-
qyacTull B kKamepe Bunbcona. Peructpanus saepHbIX U3JIy4EHUH C
nomolplo cueryuka I'eiirepa. Pacuer sHeprum CBsA3M aTOMHBIX
anep. [loHMMaHne EHHOCTH HAay4yHOTO MO3HAHUS MHpa HE BOOO-
e JUIsl YeJIOBEYECTBA B LIEJOM, a JUIsl KaXJO0ro 00ydYaroIierocs
JMYHO, LIEHHOCTH OBJIAJICHUS METOAOM HAy4HOIO ITO3HAHUS U
JIOCTHKEHUS ycIexa B JJI000OM BUJIE IPAKTUYECKOH e TEIbHOCTH

Bcenennas u ee J601I0UUA

Bcenennas u ee sBomonust | Ctpoenue u pazsutue Beenennoit. O0bsicHEHUE MOJIETTH PACIIIH-
pstomieiics Beenennoii. [Ipoucxoxaenre CoaHEUYHOM CHCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u nminanet B Teneckon. Habmonenue
COJTHEYHBIX MATEH C MOMOIIBIO TeJIECKOMa

5. METOANYECKHUE YKA3AHUSA IO OPTAHU3ALIUN CAMOCTOSTEJIb-
HOM PABOTHI CTYJIEHTOB

OTaenbHBIM BUAOM MPAKTUYECKON pabOThl CTY/IGHTOB B paMKax M3ydeHHUs y4eOHOTO MpeamMe-
ta OYIL.07 EcTecTBo3HaHMEe sBisieTCS BHEAYyIUTOPHAsl CaMOCTOsITeNbHAs paboTa, mpemnoara-
IOIIasi CAaMOOPTaHM3AlMIO CTYACHTOB Ha BBINOJIHEHHE ONpEAETICHHBIX BUA0B y4eOHOU JesTeNb-
HOCTH, & UMEHHO: padOoTy CO CIPaBOYHOM JTUTEPATypOil B paMKax MOJTOTOBKH JIOKJIAJ0B, COO0-
[ICHHU, TIOJITOTOBKY K OOCYXIECHUSAM, AUCKYCCHSM, JUCIYTaM, CEMHUHAPCKUM 3aHSITHSIM, KOH-
TPOJIBHBIM paboTam, auddepeHInpOBaHHOMY 3a4eTy, a TAK)Ke BBHIIIOJHEHUE ONPEICIICHHBIX BU-
JIOB MPAKTUYECKUX 3a/IaHUH, TIOJTYYSHHBIX B X0JI€ Ay JTUTOPHBIX 3aHSATHI.

Kaxnas ¢opma camocToATeNbHON pabOTHl CTYJICHTOB OIICHWBAETCS OT/ACIHHO W IpeaHa3Ha-
YyeHa Ul OTpaOOTKU pa3IMYHBIX METOJOB YCBOCHMS HM3ydaeMoro B Kypce marepuaina. [loaro-
TOBKa COOOMICHUH (I0KJIa0B, pedepaToB) MpeaHa3HaueHa sl paciupeHus HHPOPMAITMOHHOTO
MOJISI CTY/IGHTOB B paMKax M3y4aeMOU TEMBI, a TaKkke (OPMUPOBAHUS Y CTYJEHTOB HABBIKOB OT-
Oopa TIaBHOM M BTOPOCTENEHHON WH(OpMAIIUHU 10 paccMaTpUBaeMOi podiemMe, a TakKe HaBbI-
KOB CHCTeMaTH3alii HM30bITOYHONW WH(pOpManuu. BeIMonHEHHEe pa3HOYPOBHEBBIX JTOMAITHHX
3aJJaHA{ TTpeTHa3HaueHO U (OPMHUPOBAHUS y CTY/IEHTOB HABBIKOB BBICTPAWBAaHUS YETKOH Cxe-
MBI OTBETA Ha BOIMPOCHI PA3IMYHOTO YPOBHS CIIO)KHOCTH, a TaKke Ha (popMHpOBaHUE Y CTYACH-
TOB OOBEKTHBHOTO TIPE/ICTABICHUS O CTENICHH OBJIAJICHHS M YCBOCHHUSI UMH M3y4aeMOTO MaTepH-
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aja B JaHHBIM MOMEHT BpEMEHH. BbINIOIHEHNE PEKOMEHYEMbIX BapUAHTOB B TECTOBBIX U pa3-
HOYPOBHEBBIX 33JaHUI TaKKe IMO3BOJIAECT CTYAEHTaM Jydlle MOArOTOBUTHCS K MUTOIOBOW IpPO-
BEpKE UX 3HAHWUU 10 MU3y4yeHHBIM TeMaM. [IoAroToBKa K MPaKTUUECKUM 3aHATHUAM (CEMHHapaM,
JTUCKYCCHUSIM) MO3BOJISIET CTYACHTaM 3aKPENUTh HABBIKU KPUTUYECKOTO MBIIUICHUS Mpu paboTe
CO CIIPaBOYHOM JIUTEPATypO M UCTOYHUKAMH, U YIIIYOUTh 3HAHUS MO0 KOHKPETHBIM T€MaM U3Y-
4aeMoro yueOHoro mpeaMera.

B nomous cTyaeHTam [uist BHITIOJHEHUS 3aaHUi pa3IMuHbIX BUIOB IIPEJIAraeTcs:
- CIIMCOK OCHOBHOM M BCIIOMOTaTEIbHOM JIUTEPATYPHI;
- CHMCOK IPUMEPHBIX TEM JIOKJIAJJ0B U COOOIICHUH.

Chucox NMPUMEPHBIX TEM JO0KJIAA0OB " C()OﬁIIIeHHﬁ

Pa3gen «Xumusa».
. Tabnmua Menneneesna.
. X¥MHs ¥ My3bIKa: KOMIIO3UTOP U XUMHK 11. bopoauH.
. Bona B )k13HHU yenoBexa.
. YUeHbIE - XUMHKH.
. YIeBOJbI U UX POJIb B )KUBOM IPUPOJIE.
. Kupspl Kak NpOAYKThI TUTAHUS U XUMUYECKOE ChIPBE.
. XUMUY€ECKasi CHMBOJIMKA.
. [IpupoiHbIE HICTOYHUKH YTJIEBOJOPOIOB. 9.Cunreruyeckue
MOIOIIME CPEACTBA, UX JOCTOMHCTBA U HEAOCTATKH.
10.Xumus B ObITY.

coONO OlTh~ WN -

Pasznea «buogorusa».
1.Y4densie — 6uoNOTH.
2.KnerouHast Teopusi CTPOECHUS JKUBBIX CUCTEM.
3.OTKpBITHE HYKJIEUHOBBIX KHCJIOT.
4.HacnencrBeHHble 3a001€BaHus.
5.Yuenne B.U. BepHaackoro o 6uocdepe.
6.Kpacnas knura Hikeropojackoit o6nactu.
7.3anoBequuku Huxeropoackoi 061acT.
8.Benukue reHeTuKH.
9.I'mo0GanbHBIE HKOJIOTHYECKUE TIPOOIEMBI.

Pa3gen «@uzuka.
doToanmnapar.
Ocnosbl MKT.
JIuH3bIL.
I"a30BbI€ 3aKOHBI.
[Ipunnun I'eirronca.
YpaBHenue Makcseiuia.
Bo3saeiictBue pagnonsirydeHui.
ATOMHBIN peaxkTop.
Benukue ¢puzuxu.
0.  OTkpsITHE PTEKTPUUYECKOTO TOKA.
11.  TlocTOsIHHBII U BpeMEHHBIN TOK.
12.  Slnepnas sHepreruka B Hikeropojackoit oo6mactu.
13. ®oTod/IEeMEHTHI.
14.  VYnbpTpasByk (mosyyeHue, CBOWCTBA, IPUMEHEHHE).
15.  Vmpasnsiemblil TepMOsIIEpHBINA CUHTES.

BOooo~NoORWDNE
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

YckopuTenu 3apsyKEHHBIX YacTHLL.

CoBpeMEHHbIE CPENICTBA CBSI3U.

CBeT — nJIeKTpOMarHuTHasi BOJIHA.

CoBpeMeHHasl CITyTHUKOBas! CBSI3b.

AnpTepHaTUBHAs YHEPrETHKA.

AtomHuast pusuka. M3otomnsl. [Ipumenenne paqnoakTHBHBIX U30TOIOB.
B3rnsn Ha 3penue.

l'onorpadus u ee npumeHeHue.

Judpaxius B HalIel )KU3HU.

Krnaccudukanus u xapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.
KoHcTpyKius u Bubl 1a3epoB.

Kpuosnexkrponnka (MUKPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHUE.

MaruutHble u3mMepeHus (MPUHIHUIIBI TIOCTPOSHUSI IPUOOPOB, CIOCOOBI U3MEPEHUS Mar-

HUTHOTO MTOTOKA, MATHUTHOW MHYKIUN).

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

MeTo MeueHbIX aTOMOB.

MeToapl HaOIIOICHHSI U PETUCTPALIUN PAJANOAKTHBHBIX U3Ty4€HUIN U YaCTHII.
MoOwIbHBIN TeaehOH.

OnTHyueckue sBJIEHUS B IPUPO/IE.

[IpumeHeHue aepHBIX PEaKTOPOB.

[Ipown3BocTBO, Nepeaya U UCIOJIb30BAHNE AIIEKTPOIHEPTUH.
[Tbe30amexTpuyeckuit 3PPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U pajno

PentrenoBckue my4mu.

®du3nka U My3bIKa.

[Ikana >1eKTPOMarHUTHBIX BOJIH.

IIpumepHsbie Bonpocskl K ¢ depeHupoBaHHOMY 3a4eTy:

1.Ilepeuncnutb CBONCTBA )KUBOW MaTEPUU.

2. Paccka3zaTb 0 cOCTaBe U CTPOCHUH KIIETKH.

3. Kakue tunsl pazMHoxeHus 3Haete? [IpuBeauTe npumepsl.

4.Kakue 3aKOHBI Hacae10BaHUs IpU3HAKOB 3HaeTe? [IpuBeauTe nmpumepsl.

5.HazoBuTe OCHOBHBIE ITI00ATIBHBIE HKOJIOTHYECKHE TIPOOIEMBI.

6.Kak cBsi3aHO caMO4YyBCTBHE UenoBeKa ¢ (PU3NUeCKMMHU (HPaKTOpaMH OKpYKarolei cpebl?

3ananus o puzMKe:

Ba3oBblii ypoBeHb

1. Ha pucyHkax moka3aHbl HadyajgbHas U KO-

HEYHas CKOPOCTb JBYX TeJ, IBUXKYLIUXCS 5 R
BJIOJIb OCH X C IIOCTOSIHHBIM YCKOPEHHEM. | ' P

OnHa KieTka cooTBeTCTBYeT 3 Mm/c. Bpems ¢

HaOJr01eHUs paBHO 4 c.

Kaxkoe Temo Pas3roHsAIoOCh, & KaKOC — TOpMO3I/IJ'IO? Kak m3menunace CKOPOCTh KaXXOOTO TCJIa 110

Monyit0? UeMy paBHBI IPOEKLIUU YCKOPEHUN Ten?

2. UtoObI paBHOMEPHO mepemeniath Opycok maccoi 400 T 1Mo cToiy, K OpyCKy HaJ0 MPUKIIAIbI-
BaTh TOPU30HTAIBHO HampasiieHHYI0 cuiy 1 H. Uemy paBHa cuna HOpMalbHOW peakiuH, Aeil-

CTBYIOIIIasi HA OPYCOK CO CTOPOHEI cTONA?

3. Kakomy 3HaueHuto aOCOIIOTHOM TeMIepaTypbl COOTBETCTBYIOT: a) HOpMaJibHasi TeMIepaTypa
TeJa 4eJIoBeKa, 0) camasi HU3Kasl 3aperUCTpUpOBaHHas Temreparypa Ha 3emute (okono -90°C), B)

Temrneparypa kunenus azota (-196°C)?

4. Ha xakoM pacCTOSIHUU JIPYT OT JIpyra HaXOAsTCs JBa ToueuHbIX 3apsana 5 HKi u 2 mxKu, ecnu

OHU OTTAJIKUBAIOTCS ¢ cuitoit 3 MH?
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Cpennuii ypoBeHb

1. [llapuk TONKHYJIWM BBEPX IO HAKIOHHOW IUIOCKOCTH. HauwanmpHast ckopocTh mapuka 4 M/c.
YckopeHue mapuka npy JIBUKCHUU BBEPX U BHU3 110 HAKIIOHHOH TJIOCKOCTH OJIMHAKOBO M PaBHO
no moxaymo 0,5 m/c. Uepes CKOIBbKO CEKyHJ MOCie Hayalla ABMKEHUSI CKOPOCTh IIapuka OyneT
paBHa 1Mo MOyIto 2 mM/c?

2. JIexxanieMy Ha Jiby KaMHIO COOOIIMIM CKOPOCTh 2 M/C, TIOCTIE YETO OH CKOJIB3UJ A0 OCTaHOB-
ku 10 m. Haiitu k03 puiiuerT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. HekoTopas Mmacca ueanpbHOTo ra3a HarpeBaeTcs u30XopHo ot Temneparypsl 27°C no 127 °C,
JaBJIeHHeE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenute nepBoHayanbHOE AaBJICHUE.

4. Toueunsie 3apsas! 1,0*10-8 K u 2,0*%10-8 K 3akpemieHsl Ha pacCcTOsTHUU | M JIpyT OT Apyra
B BakyyMme. Ha cepeanne oTpeska, COeIMHSIONIETO 3TH 3apsbl, HA OJMHAKOBOM PACCTOSIHUU OT
KOKJIOTO W3 HUX TOMEIIEH TOYeYHBIM 3apsa, paBHbIM-3*10-9 Kn. Omnpenenure Momaynp u
HallpaBJICHUE CUJIBL, ACUCTBYIOLIEH HA HETO

IoBbIlIEHHBIN YPOBEHD

1. Teno aBuranoch B OJHOM HAIIPaBJICHUU C TOCTOSHHBIM yCKOpeHueM 1,2 m/c? u mpouuio 3a
YETBEPTYIO CEKYHAY OT Hadajia HaOmioaeHus nyTh 6,2 M. Haiinure HayalibHYI0 CKOPOCTh T€la U
NyTh, IPOAEHHBIN TesoM 3a 10 c.

2. K npyxwune xecrokoctbio 100 H/M nonsemen 6pycok maccoii 400 . [pu
3ToM Opycok ommpaercs o cron (puc.). Kakyro MHUHMManbHYIO TOPH30H-
TAJIBHYIO CHITy HYXKHO MPHJIOKUTH K OPYCKY, 4TOOBI CIIBUHYTH €TI0 C MECTa,
€CJIM YIJIMHEHUE MPYXKHUHBI PaBHO 3 cM, a KOI(PPUIMEHT TPEHUS MEKIy
Opyckom u ctosiom 0,37

3. B 6aiutone BMectumocThio 200 1 Haxomutcd reaui mnon aasiieauem 100
klla npu temneparype 17 °C. Ilocne noaxaunBaHus rejids €ro JAaBjieHUE MoAHsuioch 10 300
klla, a Temneparypa yBenanuuiacs 10 47 °C. Ha ckonpko yBeInuuIach Macca renus’?

4. I1ra 3apsna +0,6aKn u -0,2 aKi Haxonmsarcs B kepocuHe Ha pacctossaun 0,4M apyr ot apyra.
OTIpEeAeNIUTh HAPSKEHHOCTD Mo B Touke O, pacmojoKEHHOW Ha cepeliuHe OTpe3Ka MpPSIMOH,
COCUHSAIOLIEH LIEHTPBI 3apsI0B.

(o
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