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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI

1.1. O6saacTh NpUMeHEHUsI IPOTPaAMMbI
[Iporpamma OVIIL.07 EctecTBO3HaHME MpeAHa3HAYEHA JUJIi M3YYECHHsS] €CTECTBO3HAHUS B
npodeccuonanbHbIx o0pazoBarenbHbIX opranuzanusx CIIO, peanuzyoomux o0pa3oBaTeabHYO MPo-
rpamMMy CpeIHero oomiero oOpa3oBaHMs B Ipelesiax OCBOCHUS OCHOBHOW 00pa30BaTENIbLHOW IMpPO-
rpammbl CITO (OOIT CITO) Ha 6a3e oCHOBHOTO 00IIero 00pa3oBaHMs IMPH MOJATOTOBKE CIEIUAIH-
CTOB CPEJIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3HaHme paspabortana Ha ocHoBe TpeboBanuiit ®I'OC CIIO,
MPEABSIBISEMBIX K CTPYKTYpE, COACPXKAHUIO M PE3yJibTaTaM OCBOCHHS 0011e00pa30BaTeIbHOIO
yaeoOHoro npeamera OVIL.07 EcrectBo3nanue B yactu peanuzanuu @I'OC CIIO B npenenax ocBoe-
HUSI OCHOBHOM oOpazoBatensHOil nmporpammbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 00I1Iero oopa-
3oBaHus ¢ yuetoMm TpeboBanuit ®I'OC k momydaemMoil CrieuaIbHOCTH CPEAHETO MpodhecCuOHaIbHO-
ro oOpa3oBaHusl.

[Iporpamma OVYII.07 EcTecTBO3HaHUE SBISIETCS YacThi0 OCHOBHOM MpodeccruoHaabHoi oOpa-
3oBarenbHON mporpammbl B coorBeTcTBUU ¢ @T'OC CIIO no cnenmansHocTr 53.02.06 XopoBoe nu-
pYOKHpOBaHHE.

1.2. Mecto yueoHOro npeamera B crpykrype IIIICC3
VYueOusiii npeamer OVYIL.07 EcrecTBo3HaHue sBISETCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM
0011e00pa30BaTEIHLHOr0 Y4eOHOTO IIUKIIA.

1.3. lesan u 3aga4um, Tpe0OBaHUS K Pe3yJIbTATAM OCBOCHHS NpeIMeTa

OVIIL.07 EcrtecTBo3HaHHE OTHOCHTCS K IpeAMETHON obOsiactu "EcrecTBeHHblE Hayku'.
N3zyuenue npeamerHoit obnactu "EcTecTBeHHbIE HAYKH'" TOJKHO OOECTIEUHTD:

c(OPMHPOBAHHOCTH OCHOB IEJIOCTHOW HAYYHOI KapTHUHBI MHPA;

(dbopMHpoBaHKE MOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh MOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPY)KAIOLIYIO Cpeny,
HKOHOMHYECKYIO, TEXHOJOTHUECKYI0, COLUAIBHYIO U STUYECKYIO Chepbl AesTEIbHOCTH YelIOBEKa,

CO3/IaHHE€ YCIIOBUM [UIsl pPa3BUTHS HABBIKOB Y4YEOHOM, HPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH IeATETLHOCTH, MOTUBAIIMH 00YUYaIOIIMXCS K CaMOPa3BUTHIO;

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

c(OpMHUPOBAHHOCTH HABBIKOB 0€30MAacCHOI padOThI BO BpeMs POEKTHO-UCCIIEI0BATEIbCKON
U SKCTIEPUMEHTAILHON JAEATeNbHOCTH, IPH UCIIO0JIb30BAaHUH J1a00paTOPHOro 000py10BaHUS.

Conepxxanne mnporpammbl  OVYIL.07 EcrecTBo3HaHue HampaBieHO Ha JIOCTHXKEHUE
CHEAYIOLIUX LETIEH:
- OCBOEHME 3HAHUI O COBPEMEHHOM €CTECTBEHHO — HAyYHOU KapTUHE MHPa U METOAAaX €CTECTBEHHBIX
HayK; 3HAaKOMCTBO ¢ HanOosee BaXHBIMU UIESIMU U JOCTH)KEHUSIMH €CTECTBO3HAHUS, OKA3aBIIUMHU
OTIpe/IeTISIONIee BIUSIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
- OBJIAJICHHE YMEHUSMHU IPUMEHSATH MOJyYEHHbIE 3HAHMS JUIsl OOBSACHEHMS SBJICHUNA OKPY>KaIOLIETOo
MHUpa, BOCHPHUATHS HH(OPMALIMM €CTECTBEHHO — HAy4yHOro MU MpO(EeCcCCHOHAIBHO 3HAYUMOTO
COJIep KaHUs; Pa3BUTHE MHTEIUIEKTYalIbHBIX, TBOPYECKHX CIOCOOHOCTEH M KPUTHUECKOTO MBIIIIJICHUS
B XOJIe IPOBEJCHUS MPOCTEUIINX HUCCIEeI0OBaHUM, aHaIu3a SBJICHUM, BOCHPUITHS U UHTEPIpETaIlU
€CTECTBEHHO — HAY4YHOU HH(pOpMAIINH;
- BOCMHUTaHUE YOEXJIEHHOCTH B BO3MOXKHOCTH TMO3HAHMS 3aKOHHOW MPHUPOJBI M HCIOJIb30BaHUE
JOCTUKEHUM €CTECTBEHHBIX HAYK JJI Pa3BUTHUS IUBUIM3ALMY U KAUECTBA JKU3HH;
- TpPUMEHEHUE ECTECTBEHHO — Hay4yHbIX 3HAaHUH B MNPOPECCHOHATBHOW JEATEIbHOCTH M
MOBCEJJHEBHON KM3HM [uig oOecrieyeHUs O€30MacHOCTH JKU3HEAEATENbHOCTH; T'PAMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBBS, OKPYKaIOIIEH CpeIbl.

B pe3yasbtare ocBoenus npeamera OYIL07 EcrecTBo3HaHue 00y4arOIIMIACH J0JI5KEH 3HATD:

3.1. ocHOBHBIE HAYKH O MPUPOJIE, UX OOIIHOCTH U OTINYHS;
3.2. eCTECTBEHHOHAY4YHBII METOJ IO3HAHUS U €r0 COCTABIIAIOIINE, EAUHCTBO 3aKOHOB MPUPOABI BO
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Bcenennoi;
3.3. B3aMMOCBSI3b MY HAYYHBIMU OTKPBITUSIMH U PA3BUTHEM TEXHUKH U TEXHOJIOTHI;
3.4. BKJIaJl BETUKUX YYCHBIX B (POPMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUDA;

B pesyabtare ocBoenus npeamera OYIL.07 EcrectBo3Hanue ody4yarommiicst J10J17KeH
yMeThb:

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

V.2. paboTath ¢ eCTeCTBEHHOHAYYHOW MH(pOpMAaLMeil: BIaieTh METOJaMH TIOMCKA, BBIIEIATh
CMBICJIOBYIO OCHOBY M OLIEHUBATh IOCTOBEPHOCTH MH(OPMALIUK;

V.3. ucnonk30BaTh €CTECTBEHHOHAYYHBIC 3HAHHS B MTOBCETHEBHOM JKU3HU JJISi 00ECTICUeHUs
0€30MaCHOCTH KU3HEEATEIbHOCTH, OXPaHbl 3/J0POBbs, OKPYKAIOLIEH cpe/ibl, IHEPTOCOepeKEHNUS,

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 ocBoeHHs mpeamera y oOyuaromierocsi (GOpMUPYIOTCS CleAylolie oflue
komunerenuuu (OK):

OK 10. Vcnonb30oBath B podecCHOHANBHOM ASSITETLHOCTH YMEHHUS U 3HAHUSI, TIOJyYeHHbIE 00y4a-
FOIIUMUCS B XOJIE OCBOCHHS yUEOHBIX MTPEIMETOB B COOTBETCTBHH C (eiepalbHBIM TOCyIapCTBEHHBIM 00pa-
30BaTENBHBIM CTAaHAAPTOM CPEIHETo 00IIero oOpa3oBaHMs.

B pesynbrare ocBoeHus peameTa y o0ydaromierocsi GopMupyrOTCs CleayoIue JUYHOCT-
Hble pe3yabTathl (JIP):

Cobmroaroiuii v mponaraHIupyoIUi IpaBuiia 310poBOro U 6e3omacHoro oopasa xxuszuu, | JIP 9
CTIIOpTa; MPEIyNPEKIAIONUN OO0 TIPEOT0ICBAOIINIA 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka,
MICUXOAKTHUBHBIX BEIIECTB, a3apPTHHIX UTP U T.A. COXpaHSIOUINI ICUXOJOTHYECKYI0 YCTOM-
YUBOCTh B CHTYaTUBHO CIIO’KHBIX WJIH CTPEMHTEIHHO MEHSIOIUXCS CUTYAIIHSIX.

3aboTsmuiics 0 3alIUTe OKPYKAFOIIEH Cpelibl, COOCTBEHHOM 1 4yK0il O6e3omacHocTH, B ToM | JIP 10
qucie MUQPpPOBOH.

CaMocTosTeNbHBIA U OTBETCTBEHHBIH B NMPHUHATHM PELIEHUI BO Bcex cepax cBoel aes- | JIP 22
TEJIbHOCTH, TOTOBBIM K MCIOJHEHHIO Pa3HOOOPA3HBIX COLMANIBHBIX pOJiel, BOCTpeOOBaH-
HBIX OOIIECTBOM U TOCYJapCTBOM.

OcBoenne coznepxkanus yae6Horo npeamera OYIL.07 EctecTBo3HaHue oOecriednBaeT J0-
CTIIKEHHE CTYACHTAMH CJIETYIOIUX PE3YyIbTaTOB:
mMemanpeomemuuix:
- OBJIaICHUC YMCHUAMH W HABbIKaMHW Pa3JIMYHBIX BUJ0B MO3HaBaTEeIbHOMN ACATCIIBHOCTH IJIA U3YyUcC-
HUS Pa3HBIX CTOPOH OKPY’KaIOIIET0 €CTECTBEHHOI'O MHPa;
- IPUMEHEHNE OCHOBHBIX METOJOB MM03HaHUs (HAOII0AEHHS, HAYYHOI'O AKCIIEPUMEHTA) /1JIsl U3YUYEHHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO - HAYYHOIH KapTUHBI MUPA, C KOTOPBIMHU BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCS B MPOPECCUOHANBHOM cdepe;
- YMEHHUE ONpenessITh IeTU U 3a/Ja4M JAEATeNbHOCTH, BHIOUpATh CPEeICTBa Ul MX JIOCTHXKEHUs Ha
IIPaKTUKE;
- YMEHHE HCII0JIb30BaTh Pa3IMYHble UCTOYHHUKH JJIsl TIOJyYeHHUs €CTECTBEHHO -HaydHOW MHpopma-
MM U OLIEHUBATh €€ JOCTOBEPHOCTH ISl JOCTHKEHHUS MOCTABJIECHHBIX 1IEJIEH U 3a/1a4;
npeomemmuuix:
- c(OPMHUPOBAHHOCTH MPEICTABICHUNA O LIEJTOCTHON COBPEMEHHOM €CTECTBEHHO — HAyYHON KapTHHBI
MUpa, TPUPOe KaK EIUMHOH IEJIOCTHOH CHCTeMe, B3aMMOCBS3W 4YeJIOBEKa, MPUPOABI M OOIIeCTBa,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciITabax BeeneHHOM;
- BJIaICHUEC 3HAHUSIMHU O Hanboee BaKHBIX OTKPBITHAX U JOCTHXXCHUAX B o0JacTu €CTCCTBO3HAHUS,
MOBJIMSIBIINX Ha 3BOJIOIMIO MTPEICTABICHUI O IPUPO/IE, HA pa3BUTHE TEXHUKU M TEXHOJIOTUH;
- C(l)OpMI/IpOBaHHOCTI) YMCHUSA MMPUMCHATHE €CTECTBEHHO — HAYYHBIC 3HAHHA JJIA 00BSICHEHUS OKpY-
KAIOIUX SBJICHUH, COXpaHEHMs 370pOBbs, oOecrieueHHs Oe30MacHOCTH KU3HEAEATENbHOCTH, Oe-



PEXKHOTO OTHOIIEHHUS K MIPUPOJIE, PAIIMOHAITILHOTO MMPUPOIONIONB30BaHUS, & TAK)KE BBITTOTHEHUS POJIH
IpaMOTHOTO IOTPEOUTETI,

- c(OpMHUPOBAHHOCTH MIPEICTABIICHU O HAYYHOM METOJE MO3HAHUS TPUPOJIBI U CPEACTBAX U3YUCHHS
Merammpa, MaKpoMupa ¥ MHKPOMUPA; BIIAJICHHE MPUEMaMH €CTECTBEHHO — HAYYHBIX HAOJIOJICHUH,
OTIBITOB, UCCJICIOBAHUI U OIIEHKH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIHTATOB;

- BJIaJICHUE MOHSATUUHBIM alnapaToB €CTECTBEHHBIX HAYK, MO3BOJISIIOIIMM MO3HABATh MUP, Y4aCTBO-
BaTh B JUCKYCCHUSX IO €CTECTBEHHO — HAYYHBIM BOIIPOCAM, MCIOJb30BaTh Pa3IMUHbIC UCTOYHUKU
nH(OpMALIUY ISl TIOATOTOBKH COOCTBEHHBIX pa0dOT, KPUTUYECKH OTHOCHUTHCS K coobmenusm CMU,
coJiepKalnX Hay4IHYI0 HH(POPMAIIHIO;

- cOpMHUPOBAHHOCTHh YMEHUI TOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HEe3aBUCHUMO OT €ro nmpodecCUOHAIbHOM ACITEIBHOCTH, pa3inyaTh (PaKThl U OIICHKH, CPaB-
HUBaTh OLICHOYHBIC BBIBOJBI, BUAETh UX CBS3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OIpejie-
JICHHOU CUCTEMOM ILIEHHOCTEH.

1.4. PexoMeHnayemMoe KOJIHYECTBO YaCOB HA OCBOEHHE MMPOIrPaMMbI
MaKCHMaJIbHOM yueOHOU Harpy3ku oOydaromerocs - 108 yaca, B TOM yucie:
00s13aTeNbHOM ayIMTOPHOM yueOHOI Harpy3ku odydaromerocs - 72 vaca;
CaMOCTOSITENTLHON paboThI 00yJaromerocs - 36 4acos.

2. CTPYKTYPA U COAEPKAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbl y4eOHOIl padoThI

Bup yueOHoii padoThl Oobvem yacos

MaxkcumaJjibHasi ydeOHast HAarpy3Ka (Bcero) 108
Oobs13aTesIbHAs ayAUTOPHAs y4eOHAsl HATPY3Ka (Bcero) 72
B TOM YHCJIE!

TEOPETHUECKUE 3aHIATHS 455

MPaKTUYECKHE 3aHATHUS 14,5

KOHTPOJIbHBIE pabOTHI 12
CamocrosiTesibHasg padoTa o0y4yaronierocs (Bcero) 36

Hrorosas arrecranus B popme nuddepeHuupoBaHHOIO 3a4eTa-4 cemecTp

2.2. O01mas XapakTepuCcTHKA Y4eOHOro npeamMera

Vuebubiii npeamer OVIL.07 EcrecTBo3HaHWE SBISETCS CHHTE3HBIM YYeOHBIM KYpCOM,
BKJIIOYAIOLIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX Hay4YHBIX AMCLUMILIMH — OMOJIOTUH, XUMUU U
¢usuku. CogepxaHue ydeOHoro mnpenmera «EcTecTBO3HaHHME» BBICTPOEHO B COOTBETCTBHM C
COBPEMEHHOW KOHIICTIIIMEW E€CTECTBO3HAHUSI W BKJIIOYACT B CEOSl IIMPOKHI CIEKTP BOMPOCOB O
pa3HOOOpa3HBIX CBOWCTBaX OOBEKTOB MPUPOJBI, KOTOPHIE MOTYT pacCMaTpHUBATHCS KaK €AMHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAyYHBIX 3HAHUSAX COBPEMEHHbIE TEXHOJIOTHMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HM 4YEIOBEYECTBA, M OOPAa30BaHHBIA YENIOBEK HE MOXKET AMCTAHIMPOBATHCS OT

(dbyHIaMeHTaIbHBIX 3HaHUM 00 oOkpyxkatomem wmupe. EcrecTBozHaHue — HeoTbeMieMas
COCTABJISIOLIAs KYJIBTYPBL: OIPEIEsAs MUPOBO33PEHHUE YEIOBEKA, OHO IPOHUKAET U B T'YyMaHUTAPHYIO
chepy, U B OOIIECTBEHHYIO JKHW3Hb. PallMOHANBHBI €CTECTBEHHO — HAy4yHBIH METO[,

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

OCHOBY ecTeCTBO3HAHHUs MpejacTaBiseT (usuka, H3ydaromas HauOosee Ba)KHbIC SIBICHUS,
3aKOHBI M CBOWCTBAa MaTepuajibHOro Mupa. B ¢u3nke ycTaHaBIMBaIOTCS YHUBEPCAJIbHBIE 3aKOHBI,
CIPaBEUIMBOCTb KOTOPBIX IMOATBEPKAAECTCS HE TOJBKO B 3EMHBIX YCIOBUSX M B OKOJIO3EMHBIX
MPOCTPAHCTBAaX, HO M BO Bceil BcenenHoil. B »ToM 3akmiouaercss npu3HaK (U3HKH Kak
¢byHnamMeHTanbHOM Hayku. PU3MKa 3aHUMAaeT 0c000€ MECTO Cpelld eCTECTBEHHBIX HayK, TI03TOMY €€
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MIPUHATO CUMUTATh JIMJIEPOM E€CTECTBO3HAHMS. XMMHUS — HayKa O BEIIECTBAaX, UX COCTaBEe, CTPOCHUH,
CBOMCTBax, IIpolleccaXx NPEBpPALICHMs, HCIOJIb30BaHUM 3aKOHOB XHMHMM B IPAKTUUYECKOU
NEeATEIbHOCTH JIIOAECH, B CO3JaHUM HOBBIX MAaTepualoB. buonorus — cOCTaBHas 4acTb
€CTECTBO3HAHUA. DTO HayKa O XHUBOM mpupoje. OHa M3ydaeT pacTUTENIbHBIN, KUBOTHBIA MUP U
YeJioBeKa, UCIOJIb3ysl KaK COOCTBEHHBIE METObI, TAK U METOJIbI JPYTUX HAyK, B YACTHOCTH (PU3MKH,
XUMHAW W MaTE€MaTUKH: HAONIOJICHUS, SKCIIEPHUMEHTHI, MCCIEAOBAHHS C IMOMOIIBIO CBETOBOIO H
ANEKTPOHHOTO MHMKPOCKOMa, OO0pabOTKy CTATUCTHUYECKUX JTaHHBIX METOJaMH MaTeMaTU4YecKOi
CTaTUCTUKHU U Ap. brosiorus BbIABISET 3aKOHOMEPHOCTH, IPUCYILME )KU3HU BO BCEX €€ MPOSIBICHUSAX,
B TOM 4Hcje OOMEH BEIIEeCTB, POCT, Pa3MHOXKEHHUE, HACIEeICTBEHHOCTb, U3MEHUYUBOCTb, SBOJIIOINIO U
ap.

B uenom yuebHbii npeamer «EcTecTBo3HaHHME», B COAECpKAHUU KOTOPOH BEAYIIMM
KOMIIOHEHTOM SIBJIIFOTCSL 3HAHUS M HAy4YHbIE METOJbl TO3HaHUS, MO3BOJSIOT CHOPMUPOBATH Y
CTYJICHTOB LIEJIOCTHYI0 €CTECTBEHHO — HAYYHYIO KapTUHY MUPA, MIPOOYAUTh Y HUX IMOLUOHAIBHO —
LIEHHOCTHOE OTHOIIEHHE K N3y4aeMOMY MaTepualy, TOTOBHOCTb K BbIOOPY JEHCTBUI ONpEEIIEHHON
HaIlpaBJIEHHOCTH, YMEHUE KPUTHUYECKHU OLIEHUBATh CBOM U UY>KHE IEUCTBUS U OCTYIIKH.

Baok «Xumusy».

XuUMHU€ecKasi KApTUHA MUPa KaK COCTaBHAs 4YacTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Posb
XMMHU B JKU3HU COBPEMEHHOTO OOIIECTBa: XUMHUS B OBITY, XUMHUS B NMPOMBIIIICHHOCTH, XUMUS B
CEJIbCKOM XO3SICTBE.

OcHoBHBIC NOHATHA U 3aKOHBI XUMHUH. [Ipenmer xumun. Bemecrtso. Atom. Mosnekyna. Xu-
MUYECKHUH 3JeMeHT U QOopMBbI ero cymiecTBoBaHus. [IpocTeie u cinoxHbie BemecTBa. M3mepenue Be-
miectBa. Macca atoMoB U MosieKyJl. OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KoianuecTBo
BenlectBa. [locrosnnas ABoraapo. MomnsipHast macca. 3akoH ABoraapo. MossipHblii 00bEM razoB.

Ilepuoanyeckuil 3aKOH U NEPUOANYECKAsA cHUCTeMa XMMHU4YecKHuX djemeHToB JI. U. Men-
aesieeBa. OTKpBITHE NEPUOANYECKOr0 3aKkoHa. [leproauyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /Jl.
W. MenpneneeBa. 3nauenue Ilepuonnyeckoro 3akona u Ilepuonnyueckoil cucTeMbl XUMHUYECKUX dJle-
MeHTOB /1. V1. MenneneeBa /uisl pa3BUTUS HAYKHA U IOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Crpoenne BemecTBa. KoBaneHTHas cBsI3b: HemossipHas U nojsipHas. MloHHas cBsa3b. Meran-
Iu4eckast cBsi3b. BomopoaHast cBs3b.

Boaa. PactBopbl. Boma B mpupoe, ObITy, TEXHUKE U HA TPOU3BOACTBE. DU3HUECKUE U XUMU-
4eCcKUe CBOMCTBa BOAbl. OnpecHEeHne BOABl. ATperaTHble COCTOSIHUS BOJBI U €€ IEpexoa U3 OJHOrO
arperaTHoro COCTOSIHUS B IPyToe.

Heoprannueckue coeaguHenusi. Knaccupukanuss HEOpraHMYECKHX COEAMHEHUM: OKCHIBI,
KHCIIOTBI, OCHOBaHUs, coiin. Metaisl. O0mue gpu3nyeckue 1 XuMHUYeckue cBoiicTa MeramioB. He-
MeTauibl. OOmIas XapakTepUCTHKa TJIaBHBIX MOATPYII HEMETANIOB Ha MpHMeEpe rajoreHoB. Bax-
HEWIINE COCTMHEHUS METAJNIOB U HEMETAJUIOB B IIPUPOJIE U XO35MCTBEHHOM JEATEIBHOCTH YEIOBEKA.
Jlemoncmpayuu (6uoeo):

- B3aUMO/ICHCTBHUE METAJUIOB C HEMETaJUIaMu (IIMHKA C CEpoi),
- B3aUMOJICHCTBUE METAIUIOB C PACTBOPAMHU KHCIIOT;
- B3aUMO/IEHCTBUE METAJIIOB C paCTBOPAaMU COJIEH.

Oprannyeckne coenrHeHnsi. OCHOBHBIE IOJIOKEHHUS TEOPUU CTPOECHHUS OPraHMUYECKUX CO-
equHeHu. MHOrOOOpa3ue opraHuveckux coeauHeHui. [lonstue mzomepuu. Yenesooopoowt. Ilpe-
JIENIbHBIE U HEIpeebHbIe YIieBoaopoasl. Peakius nonuMepusanuu. [IpupoasHbie HCTOYHUKHN yTiie-
BOJIOPOJIOB. YTJEBOAOPOAB KaK BaXKHEHIIHMA MUCTOYHUK (opmupoBanus Oroxeta. Kucnopoooco-
depoicanjue opzanuueckue eewjecmea. llpencraBureny KUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€AVMHEHUN: METUJIOBBIM M ATWIOBBIA CHUPTHI, TJIMLEPUH, YKCYCHasl KUCioTa. JKUphl Kak CIOKHBIE
3¢upkl. YTIEBOABL: IIIOK03a, (PpyKTO3a, KpaxMmal, LET0I03a. A30mcodeprcaujue opeanuiecKue
coedunenusn. AMHHBI, aMHUHOKHCIOTHI, Oenku. CTpoeHue M Ouonoruueckas (QyHKIHS OeIKOB.
Ilhacmmaccor u 6onokna. IlonsaTre o macTMaccax M1 XMMUYECKUX BoJIOKHaX. HaTypanbHble, cuHTe-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

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



-Ka4eCTBEHHAsl peaKlys Ha TJIULEPHH;
-1IBETHBIE peakuu 0enkoB (OnypeToBas 1 KCAHTONIPOTEHHOBAS PEAKIUH).

XuMuS M KU3ZHb. XUMUa u 0p2anuszm uenogeka. XuMAYECKHE dJIEMEHThl B OpraHU3MeE 4e-
noBeka. Oprannyeckue M HeopraHudeckue BemecTBa. OCHOBHBIE XKM3HEHHO HEOOXOAMMBIEC Belle-
cTBa: OENKU, XKUPBI, YIIIEBOAbl U BUTAMUHBL. YTJIEBOJABI — IJIaBHBIA HCTOUYHUK SHEPTrUU OpraHU3Ma.
Pounb xxupoB B opranuzmMe. X0JIECTEpUH U €T0 POJib B 310pOBbE YelloBEKa. MUHEpaIbHbIE BELIECTBA B
MPOJYKTaX MUTaHUsI, MUIIEeBbIe 100aBKku. COanaHCUPOBaHHOE MUTAHUE.

Xumus ¢ 6utmy. Bona. KadectBo Bojabl. Moromue u unctsnme cpeactsa. [Ipasmna 6e3omac-
HOM paboThl cO cpeacTBaMu OBITOBOM XMMHH. POib XMMHUYECKUX 3JEMEHTOB B KU3HU PACTCHUHU.
VY nobpenns. XuMHYECKHE CPEACTBA 3alIUTHI PACTEHHIH.

Bbaok «bBUOJIOI'US. buonorus — COBOKYIMHOCTh HayK O KHUBOW mpupojae. MeToasl Hay4dHO-
ro no3HaHus B 6nosnoruu. JXuBasi mpuposa Kak 00beKT n3ydeHus: Ononoruu. MeTo sl ncciie0BaHus
XKHUBOU MpUpoabl B Ouonoruu. OnpeneneHue KU3Hu. Y POBHU OpraHu3aluu )KU3HH.

Kuaerka. Vctopus nsydenus kietku. OCHOBHBIE IOJIOKEHUS KJIETOYHOU Teopuu. Kiuerka -
CTPYKTypHO-(pYHKIIMOHAIbHAA eauHula Xku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3ILIKE U BBICHIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIETKU dyKapH-
or. Knerounoe sigpo. @yHKuMM sSApa: XpaHEHHE, BOCIPOU3BEACHHUE U IEpeaada HAcIeICTBEHHOU
nHpopmanuu. CTpykTypa U QyHKIHH XpOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMEBI. bronorude-
CKO€ 3HAaUYECHHE XMMHUYECKHUX 3J1eMeHTOB. Heopranmueckue BelecTBa B cOCTaBe KJIETKU. Posb BOJbI
KaK pacTBOPHUTENSI U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEHN Cpe/ibl OpraHU3MOB. YTJIEBOJbI U JTUIUIbI
B kierke. CTpykTypa u 6nonorudeckue GyHKIUU 6enkoB. CTpoeHUE HYKICOTHAOB U CTPYKTypa Mo-
murykiaeotunubix neneil IHK u PHK, AT®. Bupycs u 6akrepuodaru. Bupycsl — BO30OyIuTenn HH-
¢dexkunoHHbIX 3a0oneBanuil. Bupyc ummynonedumnuta yenoseka (BUY). Ilpodunaktuka BUY — un-
bekuu.

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

Opranusm. Opranusm — eauHoe menoe. MHorooOpasue opranum3mMoB. OOMEH BEIIECTB U
SHEPTHUEHl ¢ OKpYXAIoIIeH cpeoil Kak He0OXO0JMMOe YCIOBHE CYIIECTBOBAHUS KUBBIX cucTeM. Cro-
COOHOCTBh K CaMOBOCIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOCHHOCTEH KMBBIX OpraHu3moB. Jlemne-
HUE KJIETKH — OCHOBA POCTA, Pa3BUTHS M Pa3MHOXKEHHs OpraHu3MoB. becnonoe pazmHoxeHue. I1o-
JIOBOM MpoliecC U MOJI0OBOE pazMHOkeHue. OIIoJ0TBOpeHHe, ero ouonorndyeckoe 3HaueHue. Ilons-
THEe 00 S8HIMUBUAYATIHLHOM Pa3BUTUH. DMOPHUOHAIBHBIN U MOCTIMOPUOHANIBHBIN nepuoabl. MHaMBH-
NyalbHOE pa3BUTHE YEJIOBEKa M €ro BO3MOXKHbIE HapymieHus. OOliue mpencTaBiIeHHUs] O HAcea-
CTBEHHOCTH U U3MEHYMBOCTH. [ eHeTHUYeCKass TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hacle-
noBanus. HacnenoBanue mpusHakoB y uenoBeka. [lonoBbie Xxpomocombl. CLEINIEHHOE € MOJOM
HacnenoBaHue. HacneacTBeHHble 00JI€3HM YelOoBeKa, UX NMpUYUHA U npodmiaktuka. CoBpeMeHHbIe
MIPEJICTAaBJICHUS O TeHE U TeHoMe. | 'eHeTnueckre 3aKOHOMEpHOCTH u3MeHunBocTH. Knaccuduxanms
¢opM H3MEHUYMBOCTH. BinsiHue MyTareHoB Ha opraHu3M dejoseka. [Ipeamer, 3agaun U MeTOAbI ce-
nekuu. ['eHeTnueckue 3akoHoMepHocTH cenekiuu. Yuenue H. 1. BaBuiioa o rientpax MmHOroo0pa-
3Msl U IPOMCXOKJAEHUS KyJIbTYPHBIX PACTEHHH. bHOTEXHOIOrUS, €€ NOCTHKEHUS, IEPCIEKTUBBI pas3-
BUTHS.

Ilpakmuueckoe 3ansamue: - pelIeHNE JIEMEHTapPHBIX TEHETUUECKUX 3a/1a4.

Memoncmpayuu: -ouocunmes 6enka 8 Kiemke, -0eienue Kiemku (Mumos, metos),

-¢hopmul pazmuodcenus,; -eenemuxa. 3axonwl 1. Menoens, -eenemuxa nona;

-UBMEHYUBOCb OP2AHUZMO8, ~NPOUCXOHCOEHUE KYIbMYPHBIX PACMEHUN U OOMAUHUX HCUBOMHBIX, -
cenexyus.

Bua. DOBomronionHass Teopusi U €e poib B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4yHOW KapTHUHBI MUpa. Bun, ero kpurepuu. Ilonynsanus kak CTpyKTypHas €JUHHUIA BUAA U DBOJIIO-
uuu. Cunrerndeckas teopus spomouuu (CTD). JIBwxkyiue cuiabl 3BOJIOLNMU B COOTBETCTBUU C
CTD3. CoxpaneHnre MHOrooOpa3usi BUJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTUs Ouochepsl. Pesynbrats
sBomtonnd. [IpuunHbl BeIMHpaHusa BUIOB. buosorndeckuil nporpecc u perpecc. I'mmoressl npouc-
XOXKICHUS KU3HU. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B IIPOLECCE 3BOIIOLMU. AHTPOIIOTe-
HE3 U ero 3aKOHOMEpHOCTH. JloKa3aTenabcTBa POACTBA YEIOBEKA C MJIEKOMUTAIOIIMMH JKUBOTHBIMHU.
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Okonorndyeckue (pakTopbl aHTPOIIOTeHe3a: YCIOKHEHNE MOMYJIALIMOHHON CTPYKTYphI BHJ1a, U3TOTOB-
JIEHUE OpYAMH TpyAa, MEPexo] OT PAaCTUTEIBHOIO K CMEIIAHHOMY THUIy NHUTaHUS, UCIIOJIb30BAHUE
orus. [losBieHnE MBICIUTEIBHON AEATETBHOCTH M WiICHOpA3JaeabHON peun. [Ipoucxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamus: - aHAJIN3 U OLICHKA PA3JIMYHbBIX THUIIOTE3 IPOUCXOXKACHUS KU3HHU; - aHAIIN3
Y OLICHKA Pa3JIMYHBIX TUIIOTE3 IPOUCXOKIACHUS YEIIOBEKa.

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

-UCKYCCMBEHHbLIL OMOOp, -eCmecmeeHHblll OmOop, -21agHble HANPAasieHUs I601I0YUU,

-paszsumue opeaHuyecKo20 Mupa, - 36010YUs 4el106€eKa.

JkocucreMsl. [IpenMer u 3agaul SKOJIOTUHU: YUeHUE 00 IKOJIOTUYECKUX (PaKTOpax, ydeHHe O
cooOuiecTBax OpraHu3MoB, yueHue o onocdepe. Jkonorndeckue HakTopbl, 0COOEHHOCTH UX BO3/EH-
CTBHSL. DKOJIOTMYECKHE XapaKTepUCTUKU BUA. [loHsATHS 00 sKOMOrMUeckux cuctemax. Llenu nura-
HUs, Tpoduueckue ypoBHU. buoreorneHos kak skocucrema. buocdepa — rimobaipHas 3KocucreMma.
VYuenue B. 1. Bepuaackoro o 6uocdepe. Poxib sxuBeix opranuzmo B 6uocdepe. bnomacca. buoso-
ruyeckuil kpyroBopor. OCHOBHbIE HampaBieHUs BO3JeiicTBUA yenoBeka Ha Ouocdepy. Tpanchop-
Malusl €CTECTBEHHBIX IKOJIOTMUECKUX cucTeM. OCOOEHHOCTH arpo3KOCHCTEM.

Ilpakmuueckue 3anamun: - COCTaBICHUE CXEM IEpeaay BEIIECTB U SHEpruu (Lenei nuTaHus); -
aHaJM3 W OIICHKA IIOCIICACTBUN COOCTBEHHOH JAEATEIIEHOCTH B OKPYXKAIOWIEH cpexae, riio0aibHBIX
9KOJIOTUYECKUX MTPOOJIEM U IyTeH UX pereHus. IKCKypcus:

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

baok «@Puszukar.

Beenenne. ®uszuka — ¢yHaaMeHTanbHas Hayka o mpupoze. EcTecTBeHHO-HAy4HBIH METOx
IIO3HAHUS, €r0 BO3MOYKHOCTH M I'DAaHULBI IPUMEHUMOCTH. EIMHCTBO 3aKOHOB NPUPOABI U COCTaBa
BeuiecTBa Bo Beenennoil. OTKpbITHS B (PU3MKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJOTUH IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaexkropus nBuxkeHus. IlyTs.
Ilepememenue. PaBHoMepHOE npsAMonuHeliHoOe aBrkeHHe. CKopocTb. OTHOCUTENIBHOCTh MEXaHUUE-
CKOTO JBUKEHHS. 3aKOH CIIOKEHHUs cKopocTei. CpelHss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHH.
MrHoBeHHasi CKOPOCThb. PaBHOYCKOpEeHHOE TpsSMOJIMHEHHOE ABIKeHHe. Y ckopeHue. CBoboaHOe ma-
nenue ten. Jlunamuka. Macca u cuna. B3aumoneiictBue ten. 3akoHsl AuHAMUKH. CHIBI B IPUPOJIE.
3aKOH BCEMHUPHOIO TAroTeHus. MMiynbc Tena. 3aKOH COXpaHEHUs MMITysbca. PeakTMBHOE IBHKE-
Hue. Mexannyeckas pabota. Momnocts. Mexanndeckas sHeprusi. Kuneruueckas sneprusi. Kuneru-
yeckas sHeprusi U pabora. IloreHumanbHas 3Heprusi B rpaBUTALIMOHHOM IOJe. 3aKOH COXpPaHEHHs
ITOJTHOW MEXaHWYECKOM DHEPTUU.

OCHOBBI MOJICKYJISIDHON (PM3UKH H TEPMOANHAMMKH. ATOMUCTHYECKAs TEOPUS CTPOCHUS
BenecTBa. HaOmroieHust U OMbITHL, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIIECTBA.
Maccsl 1 pazMepsl MoieKyd1. TernnoBoe qBUkKEHNE YacTHL] BemlecTBa. bpoyHoBckoe nemxkenue. Mue-
anbHBIM ra3. Temmeparypa Kak Mepa CpelHed KMHETUYECKOM SHEPIrHM YacTULl. YPaBHEHHE COCTOS-
HUS UAeanbHOro raza. Mozens xunkoctu. IloBepxHOCTHOE HaTsbKeHHE M cMaunBaHue. Kpucramnu-
yeckue u aMop(dHble BemecTBa. BHyTpeHnHsis sHeprus. PaboTa u Temnoorjada Kak criocoObl H3MEHe-
HUS BHYTpeHHEH dHepruu. IlepBolil 3ak0H TepMoIMHAaMUKU. TemioBble MAIIMHBI U UX IPUMEHEHHE.

OCHOBBI JIEKTPOAMHAMHUKHU. B3aumonelcTBue 3apspKEHHBIX TeNl. DJIEKTPUYECKUU 3apsil.
3aKOH COXpaHEHMsI AIEKTPUUECKOro 3apsaaa. 3akoH KynoHa. DiekTpocTaTudeckoe MoJje, ero OCHOB-
HBIE XapaKTEPUCTHKU U CBSI3b MeXy HUMH. [locTOSHHBIN anekTpudeckuil Tok. Cuiia Toka, Hamps-
KEHHE, JIEKTPUUECKOE CONTPOTUBIIEHHE. 3aKkoH OMa i ydacTKa JIEKTpUYecKor 1enu. MaruutHoe
II0JIE ¥ €70 OCHOBHBIE XAPAKTEPUCTHUKU. [[efiCTBHE MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM. 3aKOH
AmMnepa. DneKTpoaBUraress. SBjaeHne 371eKTpPOMarHUTHOM HHTyKIUH.

Kosiedbanus u BosiHbl. CBOOOMHBIE KOJeOanus. [lepros, gacToTa U aMIIuTya KojeOaHUH.
I'apmonnueckue konebanus. MexaHnueckue BOJHBI U UX BUJbl. 3BYKOBBIE BOJIHBL. YJIBTPa3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHNE B MEeIUIMHE U TeXHUKe. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
konebanus. KoneOaTenbHbI KOHTYp. DJIEKTPOMAarHUTHOE TOJ€. DJIEKTpOMarHuTHbIE BOJIHBL CKO-



POCTb AIIEKTPOMArHUTHBIX BOJH. Pa3BuTHE mpelncTaBiIeHU O MPUPOAE CBETa. 3aKOHBI OTPAKEHUS U
npenomMiieHus cera. JInnssl. @opMyiia TOHKOU JIMH3BIL.

JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBbie cBoicTBa cBeTa. KBanToBas runore3a [lnanka.
doroanexkrpuuecknii 3pdexr. Pusnka aroma. Mogenu ctpoerus aroma. OnbIT Pesepdopaa. Gusnka
aTOMHOTO si/ipa U dJeMeHTapHbIX YacTull. CocTaB M CTPOEHUE aTOMHOTrO fAapa. PaanoakTHBHOCTB.
PanuoakTrBHBIC U3TYyYEHUS U UX BO3/CHCTBUE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee 3Bosionus. CtpoeHue u pazputue Beenennoil. Mojenb pacmmpstonieics
Bcenennotii. [Tpoucxoxnenue Connednoi cuctembl. CoBpeMeHHast pu3nuecKas KapTHHa MHUpa.
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2.3. TemaTHuyecKHii JIAH U coJlep:KaHue YUeOHOTr0 MpeaMeTa

ECTECTBO3HAHUWE

HaunmenoBanue pa3iejioB U TeEM

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

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 MUPa (OCHOBHBIE MOHSTHS, CYIITHOCTHBIE 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 JKU3HU.

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 MacChI 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 TEPHOANIECKOTO 3aKOHA (OCHOBHBIE IOHATHSI, CYITHOCTHBIE XapakTepucTukn). Ileprnonuueckas cucteMa XMMUYECKHX dJIe-
MeHTOB /]. 1. Menzeneea. Ilepnoas! 351eMeHTOB: OOJIBIINE M MaJIble. | pyTIIbI 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 JI.W. Meneneena.

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.
KoBaseHTHas CBSI3b: HEMOJSIPHAS M MOJIAPHA (OCHOBHBIE TIOHSTHSI, CYIIHOCTHBIE XapaKTepUCTHKN). VIOHHAs CBsI3b. MeTammnueckas
cBs13b. BoymopoiHast ¢Bsi3b. OCHOBHBIC MOHSITHS, CYIIHOCTHBIC XapaKTCPUCTHKU.

0,5

IpakTHyeckas 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:

BrinosiHeHue NMCbMEHHBIX OTBETOB Ha BOMPOCHI MO pazzeniaM «OCHOBHBIE MOHATHS XUMHUN», «[leproaudeckas cucreMa XUMAYECKUX
anemenTtoB J.M.MenneneeBa», «CTpoeHue BemecTBay. I IpuMepHbie BOMPOCHL: «JlaTh onpeaeneHus cleayomuM MOHATHSIM: BEIIECTBO,
MOJIEKyJIa, aTOM, XUMHYIECKHH IeMeHT»; «OXapakTepu3yiTe CBA3b MOJIOKESHHS dIIEMEHTa B meproandeckoii cucteme .M. Menneneena
CO CTPOCHUEM aToMay.
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Camocmoamenvnasn paboma odoyuarowuxcsa:

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

- paboTa Co CIPABOYHOM JUTEPATYPOI IS IIOATOTOBKH K KOHTPOJILHOU 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 ITOHSTHSI, CYITHOCTHBIE XapaKTEPUCTUKH).
CamocrosiTe1bHast padoTa 00y4aromuxcs: 0,5
- U3y4YeHHE JIEKIUOHHOTO MaTepuaa;
- ¢ KAKUMH XNMHYECKIMH CBOXCTBAMHM BOJIBI BBl CTAJIKABACTECH B OBITY?
Tema 2.5 Cooeporcanue yuedbnoeo mamepuana: 15
Heoprannyeckue coequ- | Knaccudukaiust HeOpraHMuecKHX COSANHEHUI: OKCUBI, KUCIIOTHI, OCHOBaHMS, coyid. MeTaiutsl. O0uye pusndeckue 1 XAMUIEeCKUe
HEHHS. cBo¥icTBa MeTauIoB. Hemeramisl: o0mas xapakTeprUCTHKA TJIABHBIX ITOATPYIIT HEMETAIUIOB Ha IpUMepe TaloreHoB. Baxuelmume 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/IEeNTh K KAKAM KIIacCaM HEOPraHUYeCKHX COCMHEHUI oTHOCATCs cnenyromue Beuiectsa: 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 MUCHEMEHHBIX OTBETOB Ha BOTIPOCHI IO pasnenaM «Boma. PactBoper», «Heoprannmdyeckue coeauaeHMs». [IprMepHbIe BO-
mpockl: «OxXapakTepu3ynTe (pu3udecKie CBOMCTBA BEMIECTB ¢ METAUTMUSCKUM THIIOM CBSI3U»; «POJIb BOIBI B )KU3HEICIATEIIFHOCTH YEJI0-
BEKay.
CamocrosiTesibHAast padoTa 00y4YalOIIUXCsI: 15
-CPaBHHUTH CBOWCTBA HEMETAJJIOB U METAJIIOB;
-[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 OpraHMYECKUX COeAMHEHHUH (OCHOBHBIE TIOHATHSL, 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 yuedbHno2o mamepuana: 0,75
YriaeBoaopoasbl. [penenbHble U HENPeAEIbHBIE YIIIEBOJOPO/Ibl (OCHOBHBIE IOHSTHUS, CYIIHOCTHBIE XapaKTEePUCTUKH). [IpUpOIHbIE HCTOUHUKH YTIIEBOIO-
PpOIIOB (OCHOBHEIE MTOHATHS, CYITHOCTHEIC XapaKTEPUCTHKH).
IMpakTuyeckas padora: 0,25
3aganus 1o GOpMUPOBAHUIO 3HAHUH M YMEHUH (II0 BEIOOPY MpeToiaBaTes):
- 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 yTIIEBOJIOPOIOB XapaKTepHBI peakuuu 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 KHACIOPOICOMCPKANINX OPTAHMIECKIX COCTUHEHHU: METHIIOBBIN ¥ STIIOBBII CIIUPTHI, TINIEPHH, YKCYCHAS KHCIIOTA,
CITOXHBIE AQUPBI, )KUPBI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XapaKTECPUCTHKH). YTIEBOIBI: TIIOK03a, PPYyKTO3a, KpaxMall, [eJuIoI03a
(OCHOBHBIE TIOHSTHSI, CYIITHOCTHBIE XapaKTEPUCTHKH)

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 yuebnoeo 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:

BrImoHeHNEe MMCHEMEHHBIX OTBETOB Ha BOTIPOCHI 110 pazaeinaM: «Teopus A.M. BytiepoBay; «YrieBomoponsl»; «Kucimopomconepxanrie
OpTaHUYECKHE COSANHCHH»; «A30TCOIepKAIIIe OpraHnIeckue coennHeHms»; «[lmacTMacch n BojgokHay. [IpumepHbie Bompocs: «Oc-
HOBHBIC MoJIoXkKeHUs Teopud A.M. ByTiepoBay; «4YTo mpeacTapisitoT co0oii 6enku?»; «UTo Takoe BOJIOKHA?Y.

CamocrosiTesibHAst padoTa 00y4arOUIUXCS:

- IPUBECTH MIPUMEPHI HCIIOIB30BAHMS TIACTMACC W UCKYCCTBCHHBIX 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.

Cooeparcanue yuedbnoeo mamepuana:

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

CamocrosiTesibHAs padoTa 00y4alOUIUXCA:
- 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 BoIbI. MOIOIIIME U YUCTAIINE 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: « XHUMHs U OpraHu3M 4elioBekay; «Xumus B ObITy». [IpuMepHble Borpo-
cbl: «Oprannyeckre BEMIECTBA B MPOAYKTaX NUTaHMs»; «[IpaBuila 6e30nacHOCTH pabOThI CO CPEICTBAMH OBITOBOIM XMUMHUMY.

CamocrosiTe1bHast padoTa 00y4aromuxcs:

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

- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa co CPaBOYHOM JIMTEPATYPOH JJIsl HOATOTOBKH K KOHTPOJBHOHN padoTe.

HTOro yacoB ayIMTOPHOIi U CAMOCTOATEILHON PadoThI

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-
cti. EAMHCTBO 3aKOHOB MPUPOJIBI M COCTaBa BelecTBa Bo BeenenHoil. OTKpeITHS B (pri3nke — OCHOBA Mporpecca B TEXHUKE M TEXHOIIO-
THH NTPOU3BO/ICTBa. MexaHndeckoe Jpmkenue. Cucrema orcueta. Tpaekropus newkenus. [Tyts. [lepemenienne. PaBHoMepHOE npsiMo-
nuHelHoe aBmxkeHne. CkopocTb. OTHOCHTENFHOCTh MEXaHUYECKOTO JBMIKEHHS. 3aKOH CIIOXKEHUsI ckopocTeld. CpesHssl CKOpOCTh MpH
HEpaBHOMEPHOM JIBM)KEHHH. MTHOBEHHAs! CKOpOCTh. PaBHOyCKOpEHHOE NpsSMOJIMHEWHOE JBIbKeHHe. Y ckopenne. CBoOOIHOE MasieHne
Tell.
IIpakTnyeckas padora: 1
- peleHue 3a/1a4 Ha PaBHOMEPHOE U paBHOYCKOPEHHOE JIBHIKEHHE, JIBHKEHHUE Tella, OPOIIEHHOTO 110/ YIJIOM K TOPU30HTY
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 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», «MeToasl onpeneneHus IoTHOCTHY, HanotexHomorns —
MEKANCIUIUIMHAPHAS 007acTh (pyHIAMEHTANBHOW M NMPUKIAJHOM Haykd M TeXHHKH», «CoBpeMeHHas (hu3nuecKkas KapTHHA MHpPay,
«OTKpHITHS B PU3UKE — OCHOBA NTPOTPECCa B TEXHUKE U TEXHOJIOTUH ITPOU3BOICTBAY;
- pemreHue 3a1a4 1o reMaM «KnHemarnkay, «/{nHamukay, «3aKoHbI COXpaHEHHUSY;
- U3y4YeHNUE JEKIMOHHOTO MaTepuasna
Tema 1.2. Cooepoicanue yuebnozo mamepuana. 1
Junamuka Macca u cuna (OCHOBHBIE TIOHSATHSI, CYIITHOCTHBIE XapaKTepUCTHKH). B3anmoneiicTBue Ten (OCHOBHBIE MOHSTHS, CYITHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI IMHAMUKHN (OCHOBHBIE TTOHATHS, CYITHOCTHBIE XapaKTepucTHKN). CHIIBI B IpUpoie. 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 Hprotona
Tema 1.3. Cooeporcanue yuebno2o mamepuana. 0,5
3akoHbI coxpaneHust B | MIMnynbc Tena (OCHOBHBIE MOHSATHS, CYIIHOCTHBIE XapaKTePUCTHKH). 3aKOH COXPaHEHHUs] UMITyJIbca. PeakTUBHOE JIBMKEHHE (OCHOBHBIE
MeXaHUKe MOHATHS, CYITHOCTHBIE XapaKTePUCTUKH). MexaHnueckas paboTta (OCHOBHBIE MOHATHS, CYITHOCTHbBIE XapaKTEPUCTHUKH). MOUTHOCTH (OC-
HOBHBIE TIOHSTHSA, CYIIHOCTHBIC XapakTepuCTHKH). Mexanuueckas sHeprus. Kunerndeckas sneprusi. Kunerndeckast sHeprus u padora.
HOTCHHHaHBHaH OHEPIUs B rpaBUTALTMOHHOM II0JIE. 3akoH COXpaHCHUA MOJTHOM MEXaHUYECKOU OHEPIUH.
IpakTuyeckas padora: 0,5
JlabopatopHsie paboTsl: Nel. «Onpenenenue BpeMeHN peakiuu pykm», Ne2. «V3ydeHne paBHOYCKOPEHHOTO IBHKSHHSD)
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 mamepuaia: 15
Monexkyasipuas ¢pusuka | ATOMHCTHYECKAs] TEOPHsl 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 nBrmkeHue. MneansHpiil ra3. TemmepaTypa Kak Mepa CpelHeH KMHETUUCCKOW SHEPTHH YacTUIl. Y paBHCHUE COCTOSIHUS UACaTBHOTO
ra3a. Mopens xxuakocti. [loBepxHOCTHOE HATSHKCHNE B cMaunBaHue. Kprucrammmaeckre u aMop(HBIE BEIIEeCTBa.
TpakTu4eckas padora: 05
- pemenue 3aga4 no remam «OcHoBsl MK Ty, «["a30BbIc 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 KPUCTAIUIOB B IPOMBIIIICH-
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). TeIUIOBbIe MALIIMHBI U X IPUMCHEHUE.
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
Pasnen 3. OCHOBBI 3JIEKTPOAMHAMHKH
Tema 3.1. Cooepoicanue yuebno2o mamepuana. 1
DJIEKTPOCTATHKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TOHSTHA, CYITHOCTHBIC XapaKTEPHCTHKH). DICKTPUISCKUH 3apsa (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXPaHCHHS IEKTPHUECKOTO 3apsiaa. 3akoH KyiroHa. DIeKTpocTaTHIecKoe Mmolie, €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;
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- 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 BOMPOCH Mo paszeny: «Opranu3m». [IpuMepnsie Bonpocsl: «KakoBa mpHpoaa FeHHBIX MyTa-
LM 1 MEXaHMU3M HX IIPOSIBICHUY; «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 - HAY4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lomy-
JISUS KaK CTPYKTYpHas €IMHULIA BUAa U 3Bomonuu. CHHTETHYECKAs TEOPHS DBOIIOLMH. JIBHXKYIIHE CHIIBI 3BOMIOLNU. Pe3ynbraTsl
9BOJIIOIMH. bronornyeckuii mporpecc u perpecc. I MIOTe3b! IPOUCXOXKICHHUS KU3HH. AHTPOIIOTEHE3 U er0 3aKOHOMEPHOCTH. DKOJIOT H-
yeckue (haKTOphl aHTPOIIOTeHEe3a: YCIIOKHEHHE TOIYJISIIHOHHON CTPYKTYpPhl BH[A, H3TOTOBJICHUE OPYAMH TPYa, NEPEX0]] OT PaCTH-
TENBHOTO K CMEIIAHHOMY THITy IUTaHUs, UCIIONIb30BaHue OrHs. [1osiBIeHHe MBICTUTENBHON U YleHOpa3eabHoi peun. [Iponcxoxaenue
YEJIOBEYECKUX PaC.

IpakTuyeckas padora:

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

- aHAJIN3 ¥ OIICHKA PAa3JINYHBIX THIOTE3 MPOMCXOKACHHUS 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 CXOJCTBO PAaHHUX CTAaUi SMOPHOHAIBHOTO Pa3BUTHUS JKUBOTHBIX;

- 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 yuebnoeo mamepuaia:

[Ipenmer u 3a1a4n YKOJOTHH: YICHHUE 00 IKOIOTHIECKUX 00 HKOJIOTHUECKUX (aKTOpax, yueHHE O COOOMecTBaX OPraHU3MOB, yICHHE O
6uocdepe. Ixonmornaeckue GaKkTOPbl, 0OCOOCHHOCTH HX BO3ACHCTBHUS. DKOJIOTHYECKast XapaKTepuCcTHKa Bra. [loHsATHE 00 3KONIOTHYe-
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 ¥ OLIEHKA MOCJIEACTBIH COOCTBEHHOH NIESITEIFHOCTH B OKPY’KaIOIIEH 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 IO pasfeny: «OKkocucTeMbl». [IpuMepHbie Bonpockl: «Cpebl )KU3HU OPraHuIMOBY;
«BnusHME IPUPOJBI HA YEJIOBEKAY.

CamocTosiTe1bHast padoTa 00y4Yarouuxcs:

- IPUBECTH IIPUMEPHI OMOTHYECKUX U a0MOTHYECKUX (haKTOPOB;

- IPUBECTH IIPUMEPHI BUIOB, BeTpeuaromuxcst B Hikeropoackoit 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

Jist XapakTepUCTUKU YPOBHS OCBOSHHS yUeOHOT0 MaTepuala UCIOIb3yIOTCs CleAYIOIINe 0003HAYCHUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEITETBHOCTH 10 00pa3ily, MHCTPYKIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHHOE BBHITIOJTHEHUE ICATEIBHOCTH, pEIIeHUe MPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIN3AIINU PABOYEN ITPOI' PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yueGHOro npeamera Tpedyer Ham4us yueOHOro kabuHera.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJMYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- I0CKa;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX MTOCO0MA «XuMus», «buonorusy, «Du3ukay.
- CTaTUCTUYECKHE, TMHAMUYECKUE U IEMOHCTPALMOHHBIC MOJICIIH;
TexHu4eckue cpecTBa 00yIeHUs:
- TeneBHU30p C MPOUTPHIBAIOLIMM YCTPOUCTBOM (IBJI-TLICEPOM HJIH HOT-OYKOM), TO3BOJISIFOIIM
BOCIIPOM3BEICHHE YUEOHBIX (PHIEMOB B IU(PPOBOM BapUaHTE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus
Ilepeuensb pexoMeHIyeMbIX y4eOHbIX H3/1aHMii, UHTepHeT-pecypcoB, 10NOJIHUTEILHOM JIN-
TepaTypsbl
OcHOBHbBIE HCTOYHHKH:
1. T'openo A.A. EcrectBo3nanue. Yueonoe mocodue mist CI1O. Mocksa. FOpaiit. 2021r. O06p.
wiatdopma urait.ru Jorosop ¢ OO0 «DnekTpoHHOE M3AaTeabcTBO HOpaiiT , mpemrocTaBisiio-
el 1oCTyn K y4eOHOM JHTeparype Mo o01eo0pa3oBaTeIbHbIM U 00MmIEeNpOGUIBLHBIM JTUCIIHU-
TUTHHAM.
2. buonorus. Yuebnuk u npaktukym ans CIIO. Ilon penakumern B.H. Speiruna. Mocksa.
FOpaiit. 2021r. O6p. maardopma urait.ru dorosop ¢ OOO «DneKTPOHHOE H3AATEIBCTBO
FOpaiity» , npegocraBisionie 10CTyN K y4eOHOM IuTepaType 1mo o0ieodpa3oBaTesibHBIM U 00-
HIePOPUIBHBIM TUCHUTUTHHAM.
3. N.B.AdpunorenoB, A.B.bo6koB, B.A.IlonkoB. Xumus. YueOHuk u mpaxtukym s CIIO.
Mockga. FOpaiit. 2021r. O6p. mardopma urait.ru forosop ¢ OOO IOpaiit , mpemocTaBisioIeit
JOCTYT K Y4eOHOH IuTeparype 1o 001meo0pa3zoBaTeIbHBIM | 00MenpO(UIHHBIM JUCIUILINHAM.
4. B.B.Ceupugnos, E.N.Ceupunoa EcrecrBo3nanue. YueOnoe nmocobue mis CIIO. Mocksa.
FOpaiit. 2021r. O6p. miardopma urait.ru JJorosop ¢ OO0 «DieKTPOHHOE H3IATEILCTBO
FOpaiit» , mpenocrapistomei 10cTyn K yuyeOHoM auTeparype mo o0iieodpa3oBaTebHbIM U 00-
IEeTTPOGUITBHBIM JUCIUTUTMHAM.
5. B.B. CypukoB EcrectBo3Hanue: ¢usuka. Yue6Hoe mocodbue st CIIO. Mocksa. HOpaiir.
2021r. O6p. mrarpopma urait.ru  dorosop ¢ OOO «DieKTpoHHOE HM3AaTeNbLCTBO FOpaiTy |,
NpeOoCTaBIAOLIeH JOCTyn K y4eOHOW auTeparype Mo o0ueo0pa3oBaTelbHBIM M OOLIETpO-
(UITBHBIM JTUCIIATIITTHAM.
6. EN.Tynukun. Xumus, yacte 1. OOmas u Heopranmdeckas xumus. Yuebuuk misa CIIO.
Mockaa. IOpaiitr. 2021r. O6p. miardopma urait.ru Jorosop ¢ OO0 «DieKTpOHHOE HU3IATEIb-
ctBo KOpaiit» , npenocrapisonielt JOCTyn K yueOHOM IuTepaType 1no oo1eo0pa3oBaTeIbHbIM U
o01IenpopUIbHBIM AUCHUTIIIMHAM.
7. I'I1.Otroukuit EcrectBo3Hanue. YuebHuk u npaktukym st CITIO. Mocksa. FOpaiir. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnekTpoHHOe U3AaTenbcTBo KOpaitt» , mpegocTas-
JSIOUIEH TOCTyn K y4eOHOH IuTeparype mo o01eo0pa3oBaTenbHbIM U 00IIeTPOGUIBHBIM IHC-
[TUTUTHHAM.
8. H.I.Kanamuukos, C.E.MypaBbéB ®@uzuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 2021r. O6p.
mwiatdopma urait.ru lorosop ¢ OO0 «DaeKTpoHHOE U3AaTeabCTBO KOpaiT» , mpemocTaBiisio-
e JOCTyn K yuyeOHOW NIuTeparype mo o0Iieo0pa3oBaTenbHbIM U 00MENpO(UIBLHBIM JAUCIIH-
TUTMHAM.
9. H.Il.LKanamnukos, C.E.MypaBbséB ®usuka B 2 yactsax. Yacts 2. Mocksa. IOpaiit. 2021r.
O6p. mrardopma urait.ru lorosop ¢ OO0 «DnekrpoHHoe U3AaTenbcTBo KOpaitt» , mpegocTas-
JSIOUIEH TOCTyN K y4eOHOH JuTeparype mo o01eo0pa3oBaTenbHbIM U 00IIeTPOGUIBHBIM U C-
[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-pecypces:
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 (DnexkTpoHHast OHOIMOTEKA [T0 XUMHH).
www. hvsh. ru (OKypaai «XuMus B IIKOJIEY).
Www. hij. KU (KypHaI «XUMHES 1 5KH3HBY).
www. biology. asvu. ru (Bcst 6uosorusi. 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.KommtekT Tabmuu. buonorus. 10-11 kimaccel. OBomonuonHoe yuenue (10 Tadinuir).

3. Kommiext Tabnun. Xumus. Ctpoenune Bemectsa (10 Tabmmir).

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. Mexanuueckue KojeOaHus U BOJIHBL.

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

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

4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KoHTpoJib U o1leHKa pe3ylbTaTOB OCBOCHMS yUeOHOTO IpeaMeTa OCYLIECTBIISIETCS TperoaaBa-
TeJEeM B MPOIECCE MPOBEACHUS MPAKTHUECKUX 3aHATHH U CAaMOCTOSITETBHBIX paboT, TECTUPOBA-
HUS, & TAK)KE BBITIOJIHCHHS O0yUJaIOIIMMICS WHIANBUTYAJTbHBIX 3aJaHU.

PesyabTaTnl 00yueHus PopMBbI H METO/IbI KOHTPOJISA B
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHMS) OLICHKH Pe3yJIbTAaTOB 00y4eHHs
YmeHnus:
B pesyabTare ocBoenuss npeamera OYIL.07 Ecre- | BHeayIuTOpHast CaMOCTOATEIbHAs
CTBO3HAHHE 00y4aIOIHIiCH 10JI7KEH 3HATh: paboTa, KOHTpoOJbHas  paboTa,
3.1. OCHOBHBIC HAYKH O MPUPOAE, UX OOIIHOCTh M OTJIU- | IPAKTHUECKUE 3aHITUS
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Yus;

3.2. €cTeCTBEHHOHAY4HBI METOJ MO3HAHWUSI U €ro Co-
CTaBJISIIOIINME, €IUHCTBO 3aKOHOB IpUpojbl BO Bceenen-
HOI;

3.3. B3aMMOCBSI3b MEX/y HAyYHBIMU OTKPBITHSIMH U pa3-
BUTUEM TEXHUKU U TEXHOJIOTU;

3.4. BKJaJ BENUKHUX Yy4YEHBIX B (hOpMHpOBaAHHE COBpeE-
MEHHOM €CTECTBEHHOHAYYHON KAPTHHBI MUPA;

B pesyabrare ocBoenusi npeamera OVYILO07
EcrecTBO3HAHME 00y4AIOLINICA NOJIKEH YMETh:

VY.1. opueHTUPOBATLCSA B COBPEMEHHBIX HAYYHBIX
HNOHATUSAX U MHPOPMALIUU €CTECTBEHHOHAYYHOTO COZIEp-
KAHUS;

V.2. paboTtaTh C ecTeCTBeHHOHAY4YHOU HH]OpMa-
[Uel: BIaJIeTh METOIaMHU TTOUCKA, BBIIETSATh CMBICIOBYIO
OCHOBY M OIICHHBATh JIOCTOBEPHOCTH HH(OpMAIUH;

VY.3. ucnonb30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS
B MOBCEITHEBHOMW JKU3HU Il 0OecrieueHus1 0e30MacHOCTH
KU3ZHEJECATEIIbHOCTH, OXpPaHbl 370POBbs, OKpYXKaroullei
Cpellbl, SHEProcOepeKEeHUS;

B mnporpammy yuebnoro npeamera OVYIIL.O7
EcTecTBO3HAaHME BKIIOYEHO COJIEp’KaHUE, HANpaBICHHOE
Ha (HOpMHUpOBAaHHE Yy CTYIEHTOB  KOMIICTCHIIUH,
HEOOXOMUMBIX Uig KadecTBeHHOro ocBoenus OIIOII
CIIO na 6a3e oCHOBHOTO 00IIET0 00pa30BaHMUSL.

B pesynbrare ocBoeHus mpeaMera y o0ydaro-
mierocst (GOPMUPYIOTCS CIEAYIOIIME 00IHe KOMIeTeH-
nnu (OK):

OK 10. Vcnonp30Bath B mpodecCHoHaNbHO esi-
TCJIIBHOCTU YMCHU U 3HAHUA, IIOJTYYCHHBIC O6y‘IaIOHII/IMI/ICH B
X0JIe OCBOCHHS yUEOHBIX MTPEIMETOB B COOTBETCTBUU C (ejie-
PaJIbHBIM IOCY1apCTBCHHBIM O6pa30BaTeJ'ILHI>IM CTaHAapTOM
cpenHero oomero oopa3oBaHusl.

XAPAKTEPUCTUKA OCHOBHBIX BUJTOB JESTEJBbHOCTU CTYJAEHTOB (0.J10-
KM «XUMus» 1 «buoJorusy)

Conep:xanue 00y4yeHust XapakTepuCcTHKA OCHOBHBIX BU/OB AeSATEJbHOCTH CTY-
JAE€HTOB (HA ypOBHe Y4eOHbIX [1eliCTBHI)

XUMUA

Beenenue PackpsITHe BKIIa1a XUMUYECKON KApTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MHpa. XapaKTepUCTHUKA
XUMUH KaK TPOU3BOJUTENILHOM CHUJIBI OOIIIECTBA.

Baxneiilne XUMHYECKHE NIOHs- | YMEHUE JaTh ONPEIAECICHUE U ONIEPUPOBATH CIECAYIOLIUMU

TUS XUMHAYECKUMHU MOHATHAMU: «BELIECTBO», «XUMHYECKUN

9JICMCHT», «KaTOM», «MOJICKYJIa», KMOH», «U30TOIbD», «XU-
MHYECKaA CBA3bY», <«QJICKTPOOTPUIATCIBHOCTE), KBAJICHT-
HOCTB», «CTCIICHb OKHCIICHUA», «MOJIb», «MOJIsIpHAd MacC-
ca»n, «paCTBOPLI», «QJICKTPOJJUT U HEIJICKTPOIIUT, «IJICK-
TPOJIMTHYCCKAA JUCCONHALUA», KOKUCIIUTECIIb U BOCCTAHO-
BUTCJIb), KOKHCJIICHUEC U BOCCTAHOBJICHUEC), «CKOPOCTH XU-
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MHUYECKON peaKkIuny, «XUMHUYECKOE PaBHOBECHEY, «PYHK-
[IMOHAIIbHAS TPYIIAY, KH30MEPHUS).

Baxneliuve BemecTsa u MaTepu-
aJIbl

XapaKTepucTUKa CTPOSHUS aTOMOB M KPUCTAJVIOB U HA ATOU
OCHOBE — OOIIMX XUMHYECKHX CBOMCTB METAJVIOB M HEME-
TaJUIOB. XapaKTepUCTHKa COCTaBa, CTPOCHHMS, CBOMCTB, TIO-
Jy4eHUs U IPUMEHEHHS BAXKHEHIIINX HEMETaJIOB.
XapakTepucTUKa COCTaBa, CTPOCHUS U OOIIUX CBOMCTB
BKHEUIIIUX KJIACCOB HEOPTaHMYECKUX BEIICCTB.

Ornucanne cocTaBa BAKHEHUIIIUX MTPEICTaBUTENICH OpraHnye-
CKHX COSAMHCHHIA: METAHOJIa, 3TAHOJIA, CIIOKHBIX Y(PUPOB,
JKUPOB, MBI, KAPOOHOBBIX KUCJIOT, MOHOCAXapHI0OB, JUCa-
XapuJI0B, MOJIUCAXAPUIOB, AMUHOKHUCIIOT, OEJIKOB, HCKYC-
CTBEHHBIX M CHHTCTHYECKHUX ITOJTMMEPOB.

XUMHYECKUH SI3bIK U CUMBOJIMKA

Hcnons3oBanue B yueOHOU U IPOGECCHOHATBHON ACSITEIb-
HOCTU XUMHYECKUX TEPMHUHOB U CHMBOJIMKH.

HaspiBanne n3yyaeMbIX BEIIECTB 110 TPUBUAIIBHON WK
MEXIYHAPOJAHOU HOMEHKIIATYpE U OTPAKEHHUE COCTABA ITUX
COCJIMHEHUH C MOMOIILI0 XUMHYSCKUX (POPMYIL.

XUMHYECKHE peaKnuu

OO0BsicHEeHHE CYIIIHOCTH XMMUYECKUX npoleccos. Kiaccu-
(duKalysg XUMUYECKUX PEaKIMH 10 pa3JIMYHbIM IPU3HAKAM.

Xumuyeckasi ”HGopManus

[IpoBeneHne caMOCTOSATEIBHOTO MOMCKA XMMUYECKON HH-
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 APYTHUC KUBBIC OPraHU3MBbI.
CobmtoneHue npaBuil 6€300aCHOTO 0OpaIleHHs! ¢ TOPIOYUMHU
U TOKCUYECKHUMMU BEUICCTBAMU

BNOJIOI'UsA

buonorus — COBOKymHOCTb HAayK
0 )KMBOM npupojae. MeToasl 1o-
3HAHUS B OMOJIOTHH.

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

Knerka

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

YMeHue cpaBHUBATH CTPOEHUE KJIETOK PACTEHUH U KUBOT-
HBIX.

Opranusm

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

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

YMeHMe Moap30BaThCs TEHETUYECKOW TEPMUHOJIOTHEN U
CHMBOJIMKOM U PelIaTh FT€HETUYECKUE 3a/1aUU.

3HaHMe 0COOEHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEH-
HOW M3MEHUMUBOCTH U UX OMOJIOTUYECKOM POJIU B IBOTIOIIUU
YKHUBOTO.
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Bun

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

YMeHue npoBOJUTh ONKCaHUe 0co0el 0JHOr0 BUA 1O
MOP(OJIOTHUECKOMY KPUTEPUIO.

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

YMeHue 10Ka3bIBaTh POACTBO YEJIOBEKA M MIEKOIIUTAIO-
MIUX, OOIIHOCTH U PaBEHCTBO YEIOBEYECKUX pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX SKOJIOTUYECKUX (PAKTOPOB U UX BIIHSHHE
Ha OpPraHu3Mbl.

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

[Tony4yeHnue nmpeacTaBICHUs O CXEME SKOCUCTEM Ha IpUMeEpe
ounocdepsl.

[TnanupoBaHre cOOCTBEHHO! €ATENbHOCTH JIJISl TOCTHIKE-
HUS TTIOCTABJICHHBIX 1IeJIei, OpraHu3aus CaMOKOHTPOJIS U
OLICHKH TIOJYYECHHBIX PE3yJIbTaTOB.

OO0yueHue coOII0ACHUIO PAaBUII IOBECHUS B IpUpoOE, Oe-
PEKHOMY OTHOLIEHHIO K OMOJIOrMUecKUM o0beKTaM (pacte-
HUSIM U )KMBOTHBIM U UX COOOLIECTBAM) U UX OXPaHeE.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBHOCTH CTY-

JEHTOB (610x «Pu3nkay).

Copnepxanue o0yyeHus

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

Beeoenue. Mexanuka

Kunematuka

Pa3Butue cnoco6HOCTEN SICHO U TOYHO U3JaraTb CBOM MBICIIH, JIO-
THYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHs, BOCIIPHHHMATH H
aHAJTM3UPOBAaTh MHEHUS COOECEHUKOB, MPU3HABas MpPaBo JIPyro-
ro 4YeloBeKa Ha MHOe MHeHHe. [IpuBeneHne mpuMepOB BIUSHHUS
OTKpBITUH B (pU3UKE HA MPOrpecc B TEXHUKE U TEXHOJOTHU Mpo-
n3BoJcTBa. O3HAKOMIJIEHHE CO CIIOCOOAaMHU ONMMCAaHUS MEXaHWue-
CKOT'O JBMKEHMsI, OCHOBHOM 3ajadeil mMexaHukH. M3ydyeHue oc-
HOBHBIX (DM3MYECKHX BEIMYMH KHHEMATHKH: TIEPEeMEIICHHUs, CKO-
pocTH, yckopeHus. HabOmiogeHne OTHOCHTEIBHOCTH MeXaHWue-
CKOro JBuwkeHUs. PopMynupoBaHHE 3aKOHA CJIOXKEHHUS CKOpO-
creil. MccnenoBanue paBHOYCKOPEHHOTO TNMPSIMOJIMHEHHOIO JBH-
eHUs (Ha mpuMepe cBOOOIHOTO NaJeHUs Tel) U paBHOMEPHOTO
JIBIDKEHUS Teja 1Mo OKpYXHOCTH. [loHnMaHMe cMbICiIa OCHOBHBIX
(GU3NYECKUX BEIMYUH, XapaKTEPHU3YIONINX PaBHOMEPHOE JIBHKE-
HUE TeJa 10 OKPY>KHOCTH

Jnnamuka

[Tonnmanue cMbiciia Takux (U3MYECKUX MOJENel, Kak MaTepu-
albHasl TOYKA, MHEpLIMAJIbHAs cucTeMa oTcuera. M3amepenue mac-
Chl Teja pa3iuyHbIMU criocoOamu. M3mepeHue cui B3auMojei-
CTBUSA Tell. BelunciieHne 3Ha4eHusl yCKOPEHUsI TEJ 110 U3BECTHBIM
3HAYEHUSIM JEMCTBYIOUIMX CHUJI M Macc Tell. YMEHHe pa3indarb
CHITy TSDKECTH U Bec Tena. OObsiICHEHHEe U NPUBEICHUE TPUMEPOB
SIBJICHHUSI HEBECOMOCTHU. [IprMeHeHne OCHOBHBIX MOHSTHH, (Pop-
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MYJI 1 3aKOHOB JTWHAMHWKH K PCIICHHUIO 3a1a4

3aKOHBI COXpAaHEHUs B Me-
XaHUKe

OOBsicCHEHHE PEaKTHUBHOTO JBIKEHHSI HA OCHOBE 3aKOHA COXpaHe-
Hus uMIynbsca. [IpumeHeHne 3aKkoHa COXpaHEHMsI UMITyJIbCca Ul
BBIYMCIICHHS] U3MEHEHHUI CKOPOCTEH TeN NPU UX B3aUMOJEHUCTBU-
AX. Beruncnenne paboThl CHII U U3MEHEHUsI KHHETUYECKOH PHep-
Uy Tea. BelunciieHre NOTEHIMAIBHONW SHEPruu Tejl B IPaBUTA-
LIMOHHOM I10JI€. XapaKTEPUCTUKA IPOU3BOAUTEILHOCTH MAIllUH U
JIBUraTese ¢ UCIOJIb30BAHUEM IIOHITHS MOILHOCTH

OcHOo6bl MONEKYNAPHOU (YU3UKU U MEPMOOUHAMUKU

MonexynsipHas pu3uKa

@OpMyJIIMpOBaHUE  OCHOBHBIX  IIOJIO)KEHMM  MOJIEKYJISIPHO-
KMHETUYECKON TeopHuH. BhINOIIHEHNE SKCIIEPUMEHTOB, CITYKaIIUX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON Teopuu. HaOmrome-
HUE OpPOYHOBCKOTO ABMKEHMs U siBieHus auddy3un. Onpenene-
HUE MapaMeTpOB BEIIECTBAa B ra3000pa3HOM COCTOSIHUM HA OCHO-
BAHMM YPAaBHEHMS COCTOSIHUS MJI€albHOrO rasa. [IpencraBienue B
BUuZe TpaduKka H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO
npoiieccoB. BerunciieHne cpeiHell KMHETUYECKOW SHEpPruu Tell-
JIOBOTO JIBM)KEHHS MOJIEKYJ 1O M3BECTHOM TemIepaType Bellle-
ctBa. MI3MepeHne BIaKHOCTH BO3lyXa

TepmonnHamuka

DKCIIepUMEHTAILHOE HCCIICI0OBAaHUE TEIUIOBBIX CBOKMCTB Belle-
cTBa. Pacuer konmuecTBa TEIUIOTHI, HEOOXOAUMOTO JUISI OCY-
IICCTBIICHUS MPOIIECCa MPEBPAIICHHs BEIIECTBA M3 OJHOTO arpe-
raTHOTO COCTOSIHHMSI B JIpyroe. Pacuer uM3MeHEHHs BHYTpPEHHEU
OHEpPIruun TCII, pa6OTI)I U NCpCaAaHHOIr0 KOJMUYCCTBA TCIJIOTHI Ha
OCHOBAHMH IEPBOT0 3aKOHA TepMoIuHAMUKH. OObsICHEHUE TIPUH-
IIUIIOB HeﬁCTBHﬂ TCIIJIOBBIX MalllTUH

OcHO6bl I1eKMPOOUHAMUKU

DIIeKTpOCTaTUKA

Brraucnenune cun BSaI/IMOIIeﬁCTBPISI TOYCUHBIX JJICKTPUYCCKUX 3a-
pAOOB. Brruucnenue HaIIpsAKCHHOCTH M IIOTCHHOHMAJIA JJICKTpUYC-
CKOI'0 IoJi1 OAHOTO M HECKOJIBKUX TOYCYHBIX 3apsaa0B. I/I3Mepe-
HHUC PA3HOCTHU IOTCHIHAJIOB. HpI/IBeI[eHI/Ie npuMepoB NNPOBOAHU-
KOB, OUDBJICKTPUKOB MW KOHIACHCATOPOB. Ha6JHOI[€HI/IC SABJIICHUSA
BHGKTPOCTaTquCKOﬁ HHAYKIHUU U ABJICHUA NTOJIApU3ALUN JUDIICK-
TPUKA, HAXOAAIIETOCA B 3JICKTPHUYCCKOM IT0JIC

ITocTosSHHBIN TOK

N3mepenne MomiHocTH MekTpuueckoro Toka. Mamepenue 3C u
BHYTPEHHET0 CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M UCHbITa-
HUE DJICKTPUUYECKUX IENeil ¢ pa3TUYHbIM COEIUHEHHUEM IMPOBOJI-
HUKOB, pacyeT UX IMapamMeTpOB

MaruutHoe noJe

H36J'IIOI[6HI/IG I[CI\/JICTBI/ISI MAardmTHOT O I10JI Ha HpOBOI[HI/IK C TOKOM,
KapTUHOK MarHUTHBIX Tosied. PopMyIMpOBaHKUE MPABUIIA JIEBOU
PYKH JUIsl ONIPENENICHUs] HampasieHus cuiabsl Amnepa. Beraucie-
HUE CUJI, JEHCTBYIOLIUX HA MPOBOJHHUK C TOKOM B MarHUTHOM TO-
ne, 0ObsICHEHUE TPUHIIMIA ACUCTBUSA dJieKTpoaBuratens. Uccie-
JIOBAHUE SIBJICHUS SJIEKTPOMArHUTHONW MHIYKIIUU

Konebanusa u eonnut

MexaHudeckue KojaeOaHus
" BOJIHBI

[TpuBenenue npumepoB KojeOaTenbHBIX JBMKeHUH. Mccnenosa-
HUE 3aBHCHMOCTH Iepuojia KojeOaHWi MaTeMaTHYecKOro MasiT-
HUKa OT €ro JUIMHBI, MACChl U aMIUTUTYABI Kosnebanuil. Onpezaene-
HUE YCKOPEHMsI CBOOOJHOTrO MajJieHHsl C MOMOUIbI0 MaTeMaTuye-
ckoro mastHuka. HaGmonenue konebanuii 3Byqamero tena. [Ipu-
BEJICHUE 3HAYEHMs CKOPOCTH PACHPOCTPAHEHHUs 3BYKA B pas3jiny-
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HBIX cpefax. YMeHue oObSICHATH MCMOJIb30BaHUE YIbTPa3ByKa B
MEJUIIMHE

OneKkTpoMarHuTHeIe Kone- | Habnronenne ocumiuiorpaMM TapMOHHYECKUX KOJEOaHWN CHIIBI
O6anus u BoiHBL. CBeroBble | TOKa B Henu. OOBsICHEHNE MPEBpAIIEHUs] SHEPTHH B UICATbHOM
BOJIHBI. JINH3BI KonebaTeTbHOM KOHType. M3ydeHme ycTpoiicTBa M TNpHHIMIA
neiictBust Tpanchopmaropa. AHaJIM3 CXEMBI MEpeadd dIEKTPO-
3HEpruM Ha OoJblve paccTosHus. [IpuBeneHne TpuMepoB BUIOB
panuocBsa3u. 3HAKOMCTBO C YCTPOWCTBAMH, BXOJSIIMMHU B CHCTeE-
My paanocBszu. OOCykIeHHne OCOOEHHOCTEH pacrpoCTpaHeHHUS
panuoBonH. IlpuMeHeHHe Ha MPAKTUKE 3aKOHOB OTPAXKCHHUS H
IpEeJIOMJICHUS CBETa NpH pelieHnu 3aaa4. Habmonenue siBneHus
TUPaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH M300pakeHUs
IpeIMETOB, JaBaeMble JIMH3aMHU. PacueT onTHYECKON CHIIbI JTMH3BI

Dnemenmul K6AHMOGOU uU3UKU

DneMeHTHl kBaHTOBOM (pu- | KBaHTOBBIE CBOlicTBa cBeTa. HaOmroaeHue ¢GOTOIIEKTPUUECKOTO
3UKHU adpdexra. Pacuer MakcMMaabHONW KHHETHYECKOW PHEPTUU DJICK-
TpoHOB 1ipu poTordpdexre. Pusnka aroma PopmyaMpoBaHUe MO-
ctynatroB bopa. HaOmronenue nuHeuaToro M HENpPEpbIBHOTO
CIEKTpOB. Pacyer 4acTOThl M JUIMHBI BOJHBI UCILyCKa€MOI'O CBETa
IpU IMEepexojie aroMa M3 OJHOr0 CTAalMOHAPHOI'O COCTOSIHUS B
npyroe. O0bsicHeHUe NMpUHLMNA AeiicTBUs Jazepa. Pu3nka aToM-
HOTO sIJIpa U 3JI€MEHTapHBIX yacTuil. Habmonenne TpekoB anbda-
qyacTull B kKamepe BunbcoHa. Peructpanus saepHbIX U3JIy4EHUH C
nomolinplo cueryuka I'eiirepa. Pacuer sHeprum CBsI3M aTOMHBIX
anep. [loHMMaHne EHHOCTH HAay4yHOTO MO3HAHUS MHpa HE BOOO-
e JUIsl YeJIOBEYECTBA B LIEJIOM, a JUIS Ka)JJI0ro o0y4yarouierocs
JMYHO, LIEHHOCTH OBJIAJICHUS METOAOM HAy4YHOI'O ITO3HAHUS IS
JIOCTHKEHUS ycexa B JJI000OM BUJIE MPAKTUYECKON JESATEIbHOCTH

Bcenennas u ee J601I0UUA

Bcenennas u ee sBomonust | Ctpoenue u pazsutue Beenennoit. O0bsicHEHHE MOIETTN PACIIIN-
pstoieiicst Beenennoil. [Ipoucxoxnenue CoaHEUHON CUCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u mnanet B Teneckon. Habmonenue
COJIHEYHBIX IISITEH C MOMOIIBIO TEJIEeCKoNna

5. METOANYECKHUE YKA3AHUSA 11O OPTAHU3ALIUN CAMOCTOSTEJIb-
HOM PABOTHI CTYJIEHTOB

OTaenbHBIM BUAOM MPAKTUYECKON pabOThl CTY/IGHTOB B paMKax M3Y4YeHHs Y4eOHOTO mpeaMe-
ta OYIL.07 EcTecTBo3HaHue sBisieTCS BHEAYyIUTOpPHAsl CaMOCTOsITeNIbHAs paboTa, mperoara-
IOIIasi CAaMOOPTaHM3ALMIO CTYACHTOB Ha BBINIOJIHEHHE ONPEAETICHHBIX BUA0B y4eOHOU AesTelNb-
HOCTH, & UMEHHO: padOoTy CO CIpPaBOYHOM JTUTEPATypOil B paMKax MOJITOTOBKH JOKJIA/I0B, COO0-
[ICHHU, TIOJITOTOBKY K OOCYXIECHUSAM, AUCKYCCHSM, JUCIYTaM, CEMHUHAPCKUM 3aHSITHSIM, KOH-
TPOJBHBIM paboTam, auddepeHInpOBaHHOMY 3a4eTy, a TAK)KE BBITIOJTHEHUE OTPE/ICTICHHBIX BU-
JIOB MPAKTUYECKUX 3a/IaHUH, TIOJTYYCHHBIX B XOJI€ ayJTUTOPHBIX 3aHSATHI.

Kaxnas popma camocTosTenbHON pabOTHI CTYJICHTOB OIICHUBACTCS OT/ACIBHO W IpeaHa3Ha-
YyeHa Uil OTpaOOTKU pa3IMYHBIX METOJIOB YCBOCHMS HM3ydaeMoro B Kypce marepuana. [loxaro-
TOBKa COOOMICHUH (I0KJIa0B, pedepaToB) MpeaHa3HaueHa sl paciupeHuss HHPOPMAITMOHHOTO
MOJISL CTY/IGHTOB B paMKax M3y4aeMoOil TEeMBI, a TaKkke (JOPMUPOBAHUS Y CTY/IE€HTOB HABBIKOB OT-
0opa IIaBHOM M BTOPOCTENEHHON WH(OpPMAIIUU 110 pacCMaTpUBAEMOM TpolsIemMe, a TaK)Ke HaBbI-
KOB CHCTeMaTHU3alii H30bITOYHONW WH(pOpManuu. BeIMonHEHHEe pa3HOYPOBHEBBIX JTOMAITHHX
3aJJaHA{ TTpeTHa3HaueHOo U (OPMHUPOBAHUS Y CTYIEHTOB HaBBIKOB BBICTPAWBAaHUS YETKOH CXe-
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MBI OTBETA Ha BOIMPOCHI PA3IMYHOTO YPOBHS CIIOKHOCTH, a TaKkKe Ha (popMHpOBaHUE Y CTYACH-
TOB OOBEKTUBHOTO TIPEICTABIICHUS O CTETICHU OBJAJACHUS U YCBOCHUS UMHU M3y4aeMOTO MaTepH-
aja B JaHHBIM MOMEHT BpeMEHH. BhINOIHEHNE PEKOMEHIyEeMbIX BAPUAHTOB B TECTOBBIX U pa3-
HOYPOBHEBBIX 3aJaHUI TaK)KE IMO3BOJIAECT CTYJAECHTaM JIy4Ille IMOJATOTOBUTHCS K MUTOTOBOM IPO-
BEpPKE MX 3HAHUM MO M3y4YEeHHBIM TeMaM. [oAroToBKa K MPAKTUYECKUM 3aHATUSAM (CEMUHapam,
JIMCKYCCHSIM) TIO3BOJISIET CTYJIGHTaM 3aKpENUTh HABBIKM KPUTHUYECKOTO MBIIUICHUS TIpU paboTe
CO CIPAaBOYHOM JIMTEPATYPOH U UCTOYHHKAMU, U YTIyOUTh 3HAHUS IO KOHKPETHBIM TeMaM H3Y-
4aeMOU y4eOHOM TUCIUTITAHEI.

B nomomis cTynenTam Jyisi BEIMOIHEHUS 3a/1aHUM pa3IMYHbIX BUJIOB MIPEJIaracTcs:
- CIIMCOK OCHOBHOM M BCIIOMOTATEILHOM JIUTEPATYPHI;
- CITUCOK TIPUMEPHBIX TeM JOKIIAT0B U COOOIIECHUH.

Choucox NMPUMEPHBIX TEM JOKJIAI0B U COOﬁIIIeHI/Iﬁ

Pa3zgen «Xumusa».
. Tabnuna Menneneesa.
. XMMHsI ¥ My3bIKa: KOMIIO3UTOP U XUMHK 11. bopoauH.
. Bosa B xu3Hm yemoBeka.
. YUeHbI€ - XMMHKH.
. YIIeBOJbl U UX POJIb B )KUBOM IPUPOJIE.
. ZKuppl Kak NpOAYKThI TUTAHUS U XUMUYECKOE ChIPhE.
. XUMHU4YeCKasi CHMBOJIMKA.
. [IpupoiHbIE HICTOYHUKH YTJIEBOJOPOIOB. 9.CuHTETHYCCKHUE
MOIOIIIME CPEACTBA, UX JOCTOMHCTBA U HEAOCTATKH.
10.Xumus B ObITY.

coONO OlTh~ WN -

Pasznea «buojgorusa».
1.Y4densie — 6uoNOTH.
2.KnerouHast Teopusi CTPOECHUS JKUBBIX CUCTEM.
3.OTKpBITHE HYKJIEUHOBBIX KHCIIOT.
4.HacnenctBeHHble 3a001€BaHUs.
5.Yuenue B.M.Bepnanckoro o Guocdepe.
6.Kpacnas knura Hikeropojackoit o6nactu.
7.3anoBequuku Huxeropoackoi o6macT.
8.Benukue reneTuky.
9.I'mo0GanbHBIE HKOJIOTMYECKUE TIPOOIEMBI.

Pa3gen «@uzuka.
doToanmnapar.
Ocnosbl MKT.
JIuH3bIL.
I"a30BbI€ 3aKOHBI.
[Tpunnun Ieitrronca.
YpaBHenue Makcseia.
Bo3saeiictBue pagnonsirydeHui.
ATOMHBIN peaxkTop.
Benukue ¢puzuxu.
0.  OTkpsITHE PTEKTPUUYECKOTO TOKA.
11.  TlocTOsIHHBIN U BpEMEHHBIN TOK.
12.  Slnepnas sHepreruka B Hikeropojackoit oo6nactu.
13.  ®oTod/IEeMEHTHI.

BOooo~NoOR~WNE
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

VY nbTpa3Byk (IOJIy4yeHUE, CBONCTBA, IPUMEHEHUE).

VYrpaBisieMblil TEPMOSICPHBIA CHHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

CoBpeMEHHBIE CPENCTBA CBS3H.

CBeT — nJIeKTpOMarHuTHasi BOJIHA.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

AnpTepHaTUBHAs YHEPrETHKA.

AToMmHas usuka. M3otonsl. [IpumeHenne paanoakTUBHBIX H30TOIOB.
B3rnsin Ha 3penue.

["onorpadust u ee npuMeHEHHE.

Judpaxius B HaIIeH )KU3HU.

Knaccugukanus 1 xapakTepuCTUKH 3JIEMEHTAPHBIX YacTHUL.
KoHcTpykius u BUabI 1a3epos.

Kpuoanekrponuka (MUKPOIIEKTPOHUKA U XOJIOL).

JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHUE.

MarsuTHble U3MepeHus (IPUHLUIIBI TOCTPOSHUS IPUOOPOB, CIIOCOObI U3MEPEHUSI Mar-

HUTHOTO MTOTOKA, MATHUTHOW WHYKIUN).

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

MeTo MeueHbIX aTOMOB.

MeToabl HaOIIOICHHUS U PETUCTPAIUH PAJMOAKTHBHBIX U3Ty4€HUIN U YaCTHII.
MoOwIbHBIN TeaehOH.

OnTHueckue sBICHUS B IPUPO/IE.

[IpumeHeHue saepHBIX PEaKTOPOB.

IIpoun3BocTBO, Nepeaya U UCIOJIb30BAHNE AIIEKTPOIHEPTUU.
[Tbe30amnexTpuyeckuit 3PQPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U pajno

PentrenoBckue ny4u.

®du3nka U My3bIKa.

[Ikana >1eKTpOMarHUTHBIX BOJIH.

IIpumepHsbie Bonpocskl K A1u¢depeHiupoBaHHOMY 3a4eTy:

1.IlepeuncnuTs CBOMCTBA KUBON MaTEPHH.

2. Pacckasatb 0 cocTaBe M CTPOCHUH KIIETKU.

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

4.Kakue 3aKOHBI HacIe10BaHUs NpU3HAKoB 3HaeTe? [IpuBeaure npumepsl.

5.HazoBuTe ocHOBHBIE TNI00ATIbHBIE 3KOJOTUYECKUE MPOOIEMBI.

6.Kak cBsi3aHO caMOuyBCcTBHE YelloBeKa ¢ GU3NUECKUMHU (aKTOpaMH OKpPYsKarolIen cpepl?

3ananus 1o GuzMKe:

Ba3oBblii ypoBeHb

1. Ha pucyHkax moka3aHbl HadyajgbHas U KO-

HEYHas CKOPOCTb JBYX TeJ, IBUXKYIIUXCS 5 T 1%,
BJIOJIb OCH X C IIOCTOSIHHBIM YCKOPEHHEM. | ' P

OnHa KkieTka cooTBeTCTBYeT 3 Mm/c. Bpems ¢

HaOI0IeHus paBHO 4 C.

Kakoe Teno pa3ronsioce, a kakoe — TopMo3uio? Kak U3MeHWIach CKOPOCTh Ka)KJ0TrO TeJa Io

Monyit0? UeMmy paBHBI IPOEKLUN YCKOPEHUH Ten?

2. UToOBI paBHOMEPHO Mepemeniath Opycok maccoi 400 T 1Mo cToiy, K OpyCKy HaJ0 MPUKIIAIbI-
BaTh TOPU30HTAIBHO HampasiieHHYI0 cuiy 1 H. YUemy paBHa cuia HOpManbHOM peakluu, Jeil-

CTBYIOIIIasi HA OPYCOK CO CTOPOHEI cTONA?

3. Kakomy 3HaueHuto aOCOIIOTHOM TeMIepaTypbl COOTBETCTBYIOT: a) HOpMaJibHasl TeMIepaTypa
TeJa YeJoBeKa, 0) camasi HU3Kasl 3aperuCTprUpoBaHHas Temreparypa Ha 3emute (okono -90°C), B)

Temrneparypa kunenus azota (-196°C)?
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4. Ha xakoM paccTOsSIHUM ApYT OT Apyra HaxoAATcs ABa TodeuHbIX 3apsaaa 5 HKn u 2 MxKu, ecnu
OHM OTTAIKHUBAIOTCS ¢ cuion 3 MH?

Cpennuii ypoBeHb

1. llapuk TONKHYJIM BBEpPX MO HAKJIOHHOW MiockocTu. HawanbHas ckopocTh miapuka 4 m/c.
VYckopeHue mapuka npy JIBUKEHUU BBEPX U BHU3 110 HAKIIOHHOW IIJIOCKOCTH OJJUHAKOBO U PABHO
no moxymto 0,5 m/c. YUepes CKONBKO CEKYHJ MMOCJe Hayajla JBHKEHHUS CKOPOCTh Iapuka Oyner
paBHa 1Mo MOyIto 2 mM/c?

2. JIexxanieMy Ha Jiby KaMHIO COOOIIMIM CKOPOCTh 2 M/C, TIOCTIE YETO OH CKOJIB3UII 10 OCTaHOB-
ku 10 m. Haiitu k03 puiiuerT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. HekoTopas Mmacca ujeanpbHOro ra3a HarpeBaeTcs u30XopHo ot TemmepaTtypsl 27°C no 127 °C,
JaBJIeHHE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenute nepBoHayanbHOE AaBJICHUE.

4. Toueunsie 3apsanl 1,0%¥10-8 K u 2,0%10-8 K 3akpemieHbl Ha pacCTOSTHUU | M JIpyT OT Apyra
B BakyyMme. Ha cepenuHe oTpe3ka, COeAMHSIONIETO 3T 3apsibl, HA OJUHAKOBOM PacCTOSHUU OT
KOKJIOTO W3 HUX TOMEIIEH TOYeYHBIM 3apsa, paBHbIM-3*10-9 Kn. Omnpenenure Momaynp u
HallpaBJICHUE CUJIBL, ACHCTBYIOLICH HA HETO

IloBbIlIEHHBIN YPOBEHD

1. Teno mBuranoch B OJHOM HAIPABJICHUU C TIOCTOSHHBIM YCKOpeHueM 1,2 M/C* m mpomuio 3a
YEeTBEpPTYIO CEKYHAY OT Hauaja HaOmoaeHus myTh 6,2 M. HaiiiuTe HauanbHyI0 CKOPOCTh Tela U
yThb, IpOHAEHHBIN TesoM 3a 10 c.

2. K mpyxwuHne xectokoctbio 100 H/M monsemen 6pycok maccoii 400 r. [Tpu
3TOM Opycok ommpaercs o cron (puc.). Kakyio MUHMMalIbHYIO TOPH30H-
TaJIbHYIO CHIIY HY’KHO MPUJIOKHUTH K OPYCKY, UTOOBI CIBUHYTH €r0 C MECTAa,
eCJIM YIJIMHEHUE TPYXKHUHBI PaBHO 3 cM, a KOI(PPUIMEHT TPEHUS MEKITY
Oopyckom u ctonom 0,3?

3. B 6amnone BMectumocThio 200 11 HaxoxuTes renuil mox nasieHuem 100
klla nmpu Temneparype 17 °C. Ilocne nmonkaunBaHusl Telusl €ro JaBiieHWe MoAHsIoch 10 300
klla, a Temneparypa yBenanuuiach 10 47 °C. Ha ckonpko yBennuuiaach Macca renus’?

4. I1ea 3apsana +0,6uKn u -0,2 uKn Haxonsarcs B kepocuHe Ha pacctosHuu 0,4M apyr ot Apyra.
ONpeAeNnTh HAIPSLKEHHOCTH 1MOJs B Touke O, pacrojioKeHHOM Ha cepeiMHE OTpe3Ka MpsSMOii,
COEIMHSIOLIEHN LIEHTPBI 3aps10B.

e
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