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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTh NpUMeHEHH s POrPaMMBbI.

IIporpamma OVYII.07 EctecTBO3HaHME NpeqHa3HAuY€Ha IJsl U3Yy4YEHHUS] €CTECTBO3HAHUS B
npodeccuoHaIBHBIX o0pa3oBaTeabHbIX opranu3amusax CI1O, peanmsyrommx o0pa3oBaTeIbHYIO MPO-
rpamMMmy cpenHero oOmiero oopa3oBaHus B Mpeieinax OCBOSHUSI OCHOBHOU mpodeccruoHanbHoi 00pa-
3oBarenbHOU Tiporpammbl CITO (OOIT CTIO) Ha 6a3e ocHOBHOTO 0011ero o0pa3oBaHusl TPH MOATO-
TOBKE CHELUAINCTOB CPEIHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3Hanme paspadortanHa Ha ocHoBe TpeboBanmii ®I'OC CIIO,
NPEObSBISEMBIX K CTPYKTYpE, COJIEp)KAaHUIO M pe3yiabTaTaM OCBOCHHs 0O0I1e00pa3oBaTeIbHOTO
yaeonoro npeamera OVYIIL.07 EcrecrBo3nanue B yactu peanusanuu @I'OC CIIO B mpenenax ocBoe-
HUS OCHOBHOM oOpazoBatenbHOi nporpammsbl CITO (OOIT CIIO) na 6a3ze ocHOBHOTro 0011ero oopa-
30BaHus ¢ yueroMm TpedoBanuit ®I'OC k momydaemMoil crienMaTbHOCTH CPeHETro MpodhecCHOHaTBLHO-
ro oOpa3oBaHuUsl.

[Tporpamma OVYII.07 EctecTBo3HaHUE SBISIETCS 9acThl0 OCHOBHOM MpodeccrnoHambHOi o0pa-
3oBarenbHON nporpammsel B cooTBeTcTBUM ¢ PI'OC CIIO no cneumansHoctu 53.02.03 MHCTpyMEH-
TaJIbHOE UCIIOJIHUTEIHCTBO (TI0 BHIaM HHCTPYMEHTOB).

MecTto yueboHOro npeamera B crpykrype IHIICC3
Vueonsii npeamer OVYIL.07 EcrectBo3HaHue sBIAETCS 00S3aTEIbHBIM YYEOHBIM IPEAMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IHUKIIA.

1.3. Hean u 3a1a4u, TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHHUA IMpeaMeTa

OVYIIL.07 EctectBo3HaHHE OTHOCUTCS K NpeaMeTHoi obiactu "EcTecTBeHHBIE Hayku'.
Nzyuenune npeameTHo obmactu "EcTecTBeHHBIE HAYKU'" TOJKHO 00ECTICUNTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HayYHON KapTUHBI MHUPA;

(bopMHpOBaHKE TOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh NMOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPYXAIOIIyIO Cpexdy,
HKOHOMHYECKYIO, TEXHOJOTHYECKYI0, COLIUATBHYIO M 3THUECKYIO c(hepbl 1eATEIbLHOCTH YEI0BEKa,;

CO3JIaHME YCIIOBHM JUIsl pPa3BUTUS HaBBIKOB Y4YeOHOM, MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOH 1€ATEIbHOCTH, MOTUBALIMU 00Y4aIOLINXCSl K CAMOPA3BUTHIO;

c(OPMHPOBAHHOCTh YMEHUH aHATU3UPOBATh, OIICHUBATh, MPOBEPATH HA TOCTOBEPHOCTh U
000011aTh HAYYHYIO HH(OPMAITHIO;

c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHOM pabOThI BO BpeMsi IPOSKTHO-HCCIEI0BATENbCKOM
U 3KCIIEPUMEHTAILHON JeATeNbHOCTH, IIPU MCII0JIb30BaHUH J1a00paTOPHOTo 000py10BAHHUS.

Conepxxanne mnporpammbl  OVYIL.O7 EcrecTBo3HaHuWe HampaBie€HO Ha JIOCTUXKEHUE
CHEAYIOIIUX LETIEH:
- OCBOCHHE 3HAaHUU O COBPEMEHHOM €CTECTBEHHO — HAYYHOM KapTUHE MUPA U METOJaX €CTECTBEHHBIX
HayK; 3HAaKOMCTBO C HauOoJjee BaKHBIMU UAEAMU U JOCTH)KEHUSIMH €CTECTBO3HAHUS, OKa3aBIIUMHU
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTUH;
- OBJIAJICHUE YMEHUSMHU IPUMEHATH MOJIyYCHHbIE 3HAHMS JUIsl OOBACHEHUS SBICHUNA OKPY>KaIOLIETO
MHUpa, BOCHPHUATHA HMH(OPMAIIMM ECTECTBEHHO — HAay4YHOro M TNpOo(ecCHOHANIBHO 3HAYUMOTO
COJIEp KAaHUs; Pa3BUTHE UHTEIUIEKTYaJIbHBIX, TBOPYECKHX CIIOCOOHOCTEN M KPUTUYECKOTO MBIIIIICHUS
B XOJI¢ IPOBEJCHUS MPOCTEUIINX MCCIEN0BAaHUM, aHAIN3a ABJICHUMN, BOCIIPUATUS U UHTEPIIPETALUN
€CTECTBEHHO — HAYy4YHOM HH(pOpMaLNH;
- BOCNIHTaHUE YOEKJICHHOCTH B BO3MOXXHOCTH IO3HAHHs 3aKOHHOW IMPHUPOIBI M HCIOJIb30BaHUE
JNOCTUKCHUM €CTECTBEHHBIX HAYK Ul Pa3BUTHS LUBUIN3ALUU U Ka4eCTBA )KU3HU;
- TPUMEHEHHE €CTECTBEHHO — HAaYYHbIX 3HaHUH B NPO(PECCHOHANBHON NEATENPHOCTH H
IIOBCEJTHEBHON KM3HM [UId oOecredyeHus Oe30MacHOCTH O KU3HEAEATENbHOCTH; TI'PAMOTHOTO
HCIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLIEH CPEIbL.

B pesyabrare ocBoenus npeamera OYIL.07 EcrectBo3Hanue o0yyaromuiicsi 10/2KeH 3HATD:

3.1. OCHOBHBIE HAYKH O MPUPOJE, UX OOIIHOCTH M OTIUYHS;
3.2. eCTECTBEHHOHAYYHBI METOJ MO3HAHUSA U €r0 COCTABIIAIOIINE, EAUHCTBO 3aKOHOB NPUPOABI BO
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Bcenennoi;
3.3. B3aUMOCBSI3b MEX/1Y HAyUHBIMU OTKPBITUSIMU U Pa3BUTUEM TEXHUKHU U TEXHOJIOTHIA;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

B pesyabtarte ocBoenus npeamera OYIL.07 EcrectBo3Hanne ody4yarommiicst J0J1KeH
yMeTh:

VY.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSX U WH(POPMAIIUU €CTECTBEHHOHA-
YYHOT'O COAEPIKAHMUS;

V.2. paboTath ¢ ecTeCTBEHHOHAY4YHOI MH(pOpMaIMeil: BIaJAeTh METOJaMH MTOUCKA, BBIACIATD
CMBICJIOBYIO OCHOBY M OLIEHHUBATh JJOCTOBEPHOCTH MH(OPMALINK;

V.3. ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B IMOBCEIHEBHOW KHU3HH U1 00ECTIeUeHHS
0€30MMaCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3I0POBBS, OKPYKAIOIIEH Cpeibl, JHEProcOepeKeHUS;

B nporpammy yuebnoro mpenmera OVYIL.07 EcrecTBo3HaHMe BKIIIOYEHO COJEp’KaHHE,
HampaBlieHHOEe Ha (opMHpOBaHHE Yy CTYJEHTOB KOMIIETEHIMH, HEOOXOAUMBIX ISl KAUYECTBEHHOTO
ocoenus OOII CITIO na 6a3e 0OCHOBHOTO 0011Ier0 00pa30oBaHuUs.

B pesynbraTe ocBoeHus mpeamera y oOyuaromierocsi (GopMUPYIOTCS CleAyIoule odiue
kommnereHnuu (OK):

OK 10. Hcnoap30BaTh B IpoQeCCHOHANIBHON AeATEIPHOCTH YMEHHS U 3HAHUS, TTOJIyIeHHBIE 00yYa-
FOLIUMHUCS B X0JIC OCBOCHHS yUEOHBIX ITPEIMETOB B COOTBETCTBHH C ()eiepalIbHbIM [OCYIapCTBEHHBIM 00pa-
30BaTeIbLHBIM CTAHIAPTOM CPEIHETO OOIIET0 00pa3oBaHMS.

B pesynbrare ocBoeHus mpeaMeTa y odyyaronierocsi GopMHUpYyIOTCs CleayIoInue JHYHOCT-
Hble pe3yabTaTsl (JIP):

Cobnrofaromuii ¥ mporaraHIu Py MpaBuiia 310pOBOro U 0e30macHoro oopasa >xu3nu, | JIP 9
CTHIOPTa; MPEayNPEXIAONUN 100 TPEOI0ICBAOIINI 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka,
MICMXOAKTHBHBIX BEIIECTB, a3apTHBIX UTP U T.1. COXPaHSIOMNA ICHXOJIOTHYECKYIO YCTOM-
YUBOCTH B CUTYAaTUBHO CJIOKHBIX UJIM CTPCMHUTCIIbHO MCHAIOIUXCA CUTYallUsIX.

3aboTsmuiics 0 3alIUTe OKPYXKAIOIIEH Cpeibl, COOCTBEHHOH U 4ykoil 6e3omacHoctH, B ToM | JIP 10
gucie nupPOBOH.

OcBoenue conepxkanusi yaeoHoro npeamera OYIIL.07 EcrectBo3Hanue obecreyuBaeT J10-
CTMKEHUE CTYICHTAaMU CIIEIYIOLINX PE3yJIbTaTOB:
MemanpeomMemHuix:
- OBJIQJICHUE YMEHHUSIMU U HABBIKAMH PA3JIMYHBIX BUJIOB MO3HABATEILHON ACSITENBHOCTH ISl U3y4e-
HUS Pa3HBIX CTOPOH OKPYKarOLIEro ECTECTBEHHOIO MUPA;
- MPUMEHEHNE OCHOBHBIX METOOB MMO3HaHUS (HAOIIOIEHUS, HAYYHOT'O SKCIIEPUMEHTA) IJIs U3YUCHHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAyYHOW KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTAJIKMBATHCS B MPOQPECCHOHATBHOU cdepe;
- YMEHHE ONpEeAeNATh IeU U 3a/ay JesTeNIbHOCTH, BbIOUpaTh CpPelCcTBa A MX JOCTHKEHUS Ha
MPaKTHUKE;
- YMEHHE HCIOJIb30BaTh PAa3IMYHble UCTOYHUKH JJISl MOJTYYEHHs] €CTECTBEHHO -HayyHOW MH(popMa-
LU U OLIEHUBATh €€ JOCTOBEPHOCTD JJIsl JOCTUKEHHUSI ITIOCTABJICHHBIX LIEJICH U 3a1aY;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHUIA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHUHBI
MHUpa, MPUPOAE KaK €JUHON IEJOCTHOW CHUCTEME, B3aUMOCBSI3M YelIOBEKa, MPUPOJbI U OOILECTBa,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoil;
- BJIa/ICHHUE 3HAHUSMU O HanboJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX HA 3BOJIIOIMIO MTPEACTABICHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — HayudHbIe 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOIIMX SBJICHUM, COXpaHEHUsS 370pPOBbs, oOecredeHuss OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
PEXKHOr0 OTHOILIEHUS K MMPUPOJE, PALIMOHAIIBHOIO MPUPOIONO0JIB30BAHUS, & TAK)KE BBIIIOJIHEHUS POJIH
IpaMOTHOTO IOTPEOUTETI,



- chopMHPOBAHHOCTH MPEICTABICHUIA O HAYYHOM METO/IC TIO3HAHMS MPUPOBI U CPEICTBAX U3YICHHS
Merammpa, MaKpoMupa ¥ MHKPOMHUPA; BIIaJICHUE MPUEMaMHU €CTECTBEHHO — HAayYHBIX HAOJIO/ICHUH,
OIIBITOB, UCCJICIOBAaHUI M OIICHKHU JIOCTOBEPHOCTH MOJYYECHHBIX PE3yJIbTaTOB;

- BIIQJICHHUE TTOHATHIHBIM alapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONINM TTO3HABATh MUP, YIaCTBO-
BaTh B JINCKYCCHUSAX IO €CTECTBEHHO — HAayYHBIM BOIIPOCAM, HCIIOJIb30BATh PAa3IMYHBIC UCTOYHUKH
nH(OpMAIIUY ISl TIOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUECKUA OTHOCHTHCS K cooOmenusm CMU,
COJIepIKaIMX HAYYHYIO HHPOPMAITHUIO;

- copMHUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HE3aBUCHMO OT €ro MPOo(heCCHOHATLHOM IeATeIbHOCTH, Pa3indaTh ()aKThl U OLICHKH, CpaB-
HUBATh OLICHOYHBIC BBIBOJIBI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C OIpelie-
JICHHOM CUCTEMOM IIEHHOCTEH.

1.4. PexomenayeMoe KOJIMYECTBO YaCOB HA OCBOEHME MPOrPaMMbI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs - 108 yaca, B Tom uucne:

00s13aTeIbHON ayIUTOPHOM yueOHOUM Harpy3ku o0yJaromierocs - 72 Jaca;
CaMOCTOSITENTbHON paboThl 00yyaromerocs - 36 4yacos.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0bemM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Bup yueOHoit padoTbl Oobvem uacos

MakcumajibHasi yyeOHasi HAarpy3Ka (Bcero) 108
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 72
B TOM YHUCIJIE:

TEOPETUUECKUE 3aHATHS 45,5

MPAKTUYECKHUE 3aAHATHUS 14,5

KOHTPOJIbHBIE pabOTHI 12
CamocrosiTesbHasi padora o0yuyarmerocs (Bcero) 36

Hrorosas arrecranus B popme nuddepeHunpoBaHHoro 3ayera-4 cemecTp

2.2. O0mas XxapaKkTepuCTHKA Y4eOHOr0 mpeaMeTa

Vueonsii npeamer OVIL.07 EcrtecTBo3HaHHWE SBISETCS CHHTE3HBIM YYEOHBIM KYypCOM,
BKJTIOYAIOIUM B ce0sl MaTepual TPeX B3aUMOCBSI3HBIX HAYYHBIX JUCIHIUIUH — OWOJIOTUH, XUMUU U
¢usuku. Copnepxkanue ydeOHoro mnpeamera «EcTecTBo3HaHHE» BBICTPOEHO B COOTBETCTBUU C
COBPEMEHHOW KOHIICTIIMEH €CTECTBO3HAHUS W BKIIIOYAET B ce0s MIUPOKHIA CIIEKTP BOIPOCOB O
pa3HoOOOpa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPbIE MOTYT paccMaTpUBaTbCi KaK €IUHOE
renoe. OCHOBaHHBIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUSX COBPEMEHHBIC TEXHOJOTHH (POPMHUPYIOT
HOBBIA 00pa3 >KU3HU 4YEJIOBEUECTBA, U OOpPa30BAHHBIN YEIIOBEK HE MOXKET JUCTAaHIUPOBATHCSA OT

(byHIaMEHTAIBHBIX 3HAHUM 00 OKpyxaromem wmupe. EcrecTBo3HaHme — HeoThbemiieMas
COCTaBJIAIONIAs KyJIBTYPBI: ONPEAEIAs MUPOBO33PEHNE YEIIOBEKA, OHO IIPOHUKAET U B TYMaHUTAPHYIO
chepy, M B OOLIECTBEHHYIO JKHW3Hb. PallMOHAJIBHBI €CTECTBEHHO — HAy4YHBI METOJ,

c(OpMHUPOBABIIMIICA B PAMKax €CTECTBEHHBIX HAayK, 00Opa3yeT €CTECTBEHHO — HAay4HYIO KapTHUHY
MUpa, HeKoe 00pa3Ho — punocodckoe 00001eHNEe HAYIHBIX 3HAHUI.

OCHOBY €CTEeCTBO3HAHHUs MpeacTaBiseT (u3Mka, H3ydaromias Hanbosee Ba)KHbIEC SIBJICHUS,
3aKOHBI U CBOMCTBA MaTepUAIbHOTO Mupa. B ¢u3nke ycTaHaBIMBAIOTCS YHHBEpPCAJbHBIE 3aKOHHBI,
CIIPAaBEUIMBOCTb KOTOPBIX IMOATBEPKAACTCA HE TOJNBKO B 3€MHBIX YCJIOBHAX M B OKOJO3EMHBIX
NPOCTPAaHCTBAaX, HO M BO Bceil Bcemennoil. B 3Tom 3akmiouaercs mnpu3Hak (U3MKKA Kak
¢byHnamMeHTabHOM Hayku. PU3uKa 3aHHMaeT 0co00e MECTO CPeAM €CTECTBEHHBIX HAayK, IOITOMY €€
IIPUHATO CUUTAThH JUAECPOM E€CTECTBO3HAHUA. XUMHS — HayKa O BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAX, IIpoLleccax MPEBPALICHMs, HCIOJIb30BAHUM 3aKOHOB XMMHHM B IIPAKTHYECKOU
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NEeATEIbHOCTH JIIOAEH, B CO31aHMM HOBBIX MarepuanoB. buonoruss — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O >KMBOM npupone. OHa M3ydaeT pacTUTENbHBIM, XUBOTHBIM MHUp U
YeNioBeKa, UCIO0JIb3ys KaK COOCTBEHHBIE METO/Ibl, TaK U METOJBI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XMMHAW U MaTEeMaTUKH: HAONIOJEHUs, SKCIIEPHUMEHTHI, HCCIECIOBAHUS C IOMOIIBIO CBETOBOTO M
ANEKTPOHHOTO MHKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKUX JaHHBIX METOJIaMU MaTeMaTHYecKOi
CTaTUCTUKU U Jp. buonorus BbIABISET 3aKOHOMEPHOCTH,  IPUCYILHE JKU3HUM BO BCEX €€
MpOSBICHUSAX, B TOM 4HClIe OOMEH BEIIeCTB, pPOCT, pPa3MHOXKEHHE, HACIIEICTBEHHOCTb,
WU3MEHUYUBOCTb, SBOJIIOLIMIO U JIp.

B memom yueOHbiii mpeamer «EcrecTBo3HaHWE», B COJEpPKAaHUU KOTOPOW BEIYIIMM
KOMITOHCHTOM SIBJISIFOTCSL 3HAHUS M HAaydHbIE METOJBI TO3HAHWS, MO3BOJIIOT CHOPMHPOBATH Y
CTYJCHTOB IEJIOCTHYIO €CTECTBEHHO — HAyYHYI0 KapTUHY MUPA, IPOOYAUTHh Y HUX SMOLIMOHAIBHO —
[IEHHOCTHOE OTHOILIEHHE K U3y4yaeMOMY MaTepuaity, TOTOBHOCTh K BBIOOPY IEHCTBHIA OnpeeneHHOM
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUSA U MOCTYIIKH.

Bbaok «Xumus».

X¥MHUYEcKasi KAPTUHA MUPA KaK COCTaBHAsl YaCTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Poib
XUMHH B XKU3HU COBPEMEHHOTO OOIIECTBA: XUMHUS B OBITY, XUMHS B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO35IMCTBE.

OcHoBHbIC IOHATHS U 3aKOHBI XUMHH. [Ipenmer xumun. BemecrBo. Atom. Mosnekyna. Xu-
MUYECKHUH 3JeMEeHT U (OpMBI €ro cyliecTBoBaHus. [IpocThie u cioxHbie BemecTBa. M3mepenue Be-
niecTBa. Macca aToMoB U MosieKyJl. OTHOCHUTEIbHBIE aTOMHAasl U MOJIEKyJIsipHast Macchl. KonnuecTBo
BemiectBa. [locTtostHHas ABoraapo. MomsipHast Mmacca. 3akoH ABoraipo. MossipHbIA 00bEM Tra3oB.

IlepuoanyecKkuil 3aK0H M NMepUHOAUYECKAs cHUCTeMa XUuMHYecKHuX djeMeHToB JI. . Men-
aesieeBa. OTKpBITHE NTEPUOANYECKOT0 3aKOHA. [leproanueckas cucreMa XuMHUYECKHUX AJIeMEeHTOB [1.
N. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ileproanueckoil cUCTEMbl XUMUYECKUX dJIe-
MeHToB /1. 1. MenaeneeBa g pa3BUTHSI HAYKH M TOHUMAHUSI XUMHYECKON KapTUHBI MUpA.

Crpoenne BemecrBa. KoBaneHTHas cBs3b: HenousisipHas U nossipHas. MoHHas cBs3p. Meran-
JIu4eckas cBs3b. BonopoaHas cBs3b.

Boaa. PactBopsl. Bona B npupoe, ObITY, TEXHUKE U Ha TPOU3BOJCTBE. DU3NYECKHe U XUMU-
YECKHE CBOMCTBA BOJbl. ONpecHEeHNEe BOIbl. ATperaTHble COCTOSIHUS BOJIBI U €€ IIepexXoa U3 OJHOTO
arperaTHoro COCTOSIHUS B PYToO€.

Heopranuueckue coenmHeHusi. Knaccudukanus HeOpraHWYeCKHX COCIWHEHHMA: OKCHIIBI,
KHCIIOTHI, OCHOBaHUs, con. Metaiel. O0mue Gu3nyeckue 1 XUMUYECKHE CBOWCTBa MeTauioB. He-
MeTaibl. OOmas XapakTepUCTUKA TJIABHBIX MOATPYIIN HEMETAIOB Ha MpUMepe rajoreHoB. Bax-
HEHIINE COEIMHEHNS METAIJIOB M HEMETAJNIOB B IIPUPOJIE U XO35IIICTBEHHOM AEATEIbHOCTH YEJIOBEKA.
Hemoncmpauyuu (8uoeo):

- B3aUMO/JICHCTBHUE METAJIJIOB C HEMETaJlJIaMu (IIUHKA C CEpoit),
- B3aUMO/JICHCTBHE METAIIJIOB C pAaCTBOPaMU KHCIIOT;
- B3aUMOJEHCTBUE METAIIJIOB C PACTBOPAMH COJIEH.

Oprannyeckue coenHeHuss. OCHOBHBIE IOJIOKEHUS TEOPUHM CTPOEHHUS OPraHUYECKUX CO-
enuHeHUd. MHOrooOpa3ue opraHuvecKknx coeauHeHuii. [loHsaTue usomepuu. Yeziesodopoowt. Ilpe-
NeNbHBIE U HETIpeJeNbHbIE yrieBoaopoabl. Peaknus nonumepursanuu. [IpuposHble HCTOYHUKH yrie-
BOJIOPOJIOB. YTJIEBOJIOPOJIbI KaK Ba)KHEHIIMH UCTOUYHUK (popmupoBanus Owjxera. Kucnopoooco-
oeporcawjue opzanuueckue geuecmea. llpencraBuTenn KMCIOPOJOCOAEPKAINUX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATUJIOBBIA CIUPTHI, TJIMLEPUH, YKCyCHas KUcIoTa. KHUpbI Kak CIOXKHbBIE
3¢upbl. YIIEeBOIbL: TIIOK03a, (PYKTO3a, KpaxMai, HEJUI0I03a. A30mcooepiyicaunjue op2anuyecKue
coeounenusn. AMUHBI, aMUHOKHUCIOTHI, Oenku. CtpoeHue u Ouosjoruueckass (GyHKUHS OCIIKOB.
IThacmmaccel u éonokna. IlouaTre o macTMaccax U XMMHYECKUX BOJIOKHax. HaTypanbHble, cuHTeE-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Jemoncmpayuu (6uoeo): -nojiydeHUE THIICHA U €0 B3aWMOJICHCTBHE C PACTBOPOM IepMaHTraHaTa
Kanusi, OpOMHOI BOJIO;

-Ka4EeCTBEHHAsI pEaKIUs Ha TJIMLEPUH;

-LIBETHBIE peakuuu 0enkoB (OnypeToBasi U KCAaHTONIPOTEHHOBAS PEAKIIUH).

7



XuMHS U KU3Hb. XumMusa u op2anuszm uenogeka. XuMUYECKHE dJIEMEHThl B OpraHU3Me 4Ye-
noBeka. OpraHndeckue M HeopraHudeckue BemecTBa. OCHOBHBIE )KM3HEHHO HEOOXOAMMBIE Bellle-
cTBa: OENKU, KUPBI, YIIIEBOAbl U BUTAMUHBI. YTJIEBOABI — IJIaBHBIA MCTOYHUK SHEPTUU OpraHU3Ma.
Ponb xupoB B opranusme. X0JIECTEPUH U €r0 poJib B 310POBbE YEIIOBEKA. MUHEPAIIbHBIE BELIECTBA B
MPOJYKTaX MUTaHUsI, NuiieBble 1o0aBku. COanaHCHPOBAHHOE MUTAHUE.

Xumusn 6 outmy. Bona. KauectBo Bobl. Moromue u uucTtsmue cpeacrsa. [Ipasuna 6e3omac-
HON PabOThI CO CpeACTBAaMU OBITOBOW XWMHH. POJIb XMMHUYECKHX 3JIEMEHTOB B YKHU3HH PACTCHHM.
VY nobpenns. XuMHUYECKHE CPEICTBA 3alIUTHI PACTEHUI.

baok «bBUOJIOI'US. bronorus — COBOKYIMTHOCTh HayK O dHBOW Ipupoae. MeToasl HaydHO-
ro rmo3HaHus B Ouonoruu. JKuBas npupoaa Kak 00beKT U3yueHus: Ouonoruu. MeTo bl ucciaeI0BaHusS
YKUBOH TIpUPO b B Ononoruu. OnpeneneHre )U3HA. Y POBHU OpraHU3aINH KU3HHU.

Kuaerka. Vcropust uzyuenus kiaetkd. OCHOBHbBIE MOJIOXKEHUS KJIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHA/IbHAA eAuHula ku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIME U BBICIINE KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU JyKapH-
oT. Knerounoe siapo. OyHkuuu sigpa: XpaHeHHE, BOCIPOM3BEICHHE W Mepenadya HacIeICTBEHHON
uHpopmanuu. CTpykTypa U QYHKIIUU XPOMOCOM. AYTOCOMBI M TIOJIOBBIE XpOMOCOMBI. broiorude-
CKO€ 3HaUYE€HHE XMMHUYECKHMX 31eMeHTOB. Heopranmyeckue BemecTBa B COCTaBe KIETKH. Poib BOJBI
KaK pacTBOPUTENSI U OCHOBHOI'O KOMITIOHEHTA BHYTPEHHEN Cpe/lbl OpraHU3MOB. YTJIEBOJbI U JIUIIHIbI
B Kierke. CTpykrypa u 6uonorndeckue GyHkiuu 0enkoB. CTpoeHre HYKICOTUIOB U CTPYKTypa Mo-
murykiaeotuaHbix nenei JIHK u PHK, AT®. Bupycel u 6akrepuodaru. Bupycsl — Bo30yauTenn uH-
(dbexmoHHbIX 3a0oseBannii. Bupyc nmmynonedpunura yenoseka (B1UY). I[Ipodunakruka BUY — un-
bexuuu.

Jlemoncmpayuu: -cmpoenue Kiemxu,; -opeaHouobl KIemKu, -XUMU4ecKutl Cocmae Kiemku.

Opranusm. OpranusMm — eauHoe 1enoe. MHoroo6paszue opranu3smMoB. OOMEH BEIIECTB U
SHEPTHEH C OKPYKAIOIICH cpefioi KaKk HEOOXO0MMOE yCIIOBHE CYIIECTBOBAHUS KUBBIX cucteM. Crio-
COOHOCTBh K CaMOBOCIIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH KMBBIX OpraHu3moB. [lemne-
HUE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pasmHoxenue. [lo-
JIOBOH mpoliecc H MosioBoe pa3MHOKeHue. OIIo0TBOpeHHe, ero ouonorndeckoe 3HaueHue. [lons-
THE 00 WHIWBUIYAIPHOM Pa3BUTHU. DMOPUOHAIBHBIN M TOCTIMOPHOHANBHBIN epruosl. MHIuBU Y-
aJIbHOE Pa3BUTHE YEJIOBEKA M €ro BO3MOXKHBIE HapymieHus. OOmie npecTaBIeHus O HacleICTBEH-
HOCTH Y M3MEHYMBOCTH. [ '€eHeTnuyeckas TEpMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hacaea0Ba-
Hus. HacnenoBanue npusHakoB y yenoBeka. [lonoBbie xpomocombl. CLEIVIEHHOE € MOJIOM Hacleno-
BaHue. HacnencrBennsle 00j1€3HM 4YeloBeKa, UX NpuuuHa U npoduiaktuka. CoBpeMeHHBIE Mpel-
CTaBJICHHS O T€HE U TeHoMe. | eHeTnueckue 3akOHOMEepHOCTH U3MeHunBocTU. Kiaccudukamus ¢popm
M3MEHYMBOCTH. BiusiHHe MyTareHOB Ha OpraHu3M uesnoBeka. [IpeaMer, 3a1aun U METOIBI CEIEKIIHUH.
['eneTnueckue 3aKkOHOMEpHOCTH cenekiuu. Yuenue H. M. BaBuiioBa o meHTpax MHOrooOpasus u
IIPOUCXOXKACHUS KYJIBTYPHBIX PAaCTEHUN. bHOTEXHOIOr NS, €€ JOCTUKEHHUS], IEPCIIEKTUBbI Pa3BUTHS.
Ilpakmuueckoe 3anamue: - pelIeHNE YIEMEHTAapPHbIX TEHETUUECKUX 3a]a4.

Memoncmpayuu: -ouocunmes 6enka 8 Kiemke, -oeienue Kiemrku (Mumos, metos),

-ghopmbl pazmuodcenus,; -eenemuxa. 3axonwvl 1. Menoens, -eenemuxa nona;

-UBMEHYUBOCMb OP2AHUZMO8, ~NPOUCXOHCOEHUE KYIbMYPHBIX PACMEHUll U OOMAUHUX HCUBOHBIX, -
cenekyusi.

Bua. DBonronioHHass Teopusi U €€ poiib B (POPMHUPOBAHWUU COBPEMEHHOM €CTECTBEHHO —
Hay4HOU KapTUHBI MUpa. Bua, ero kpurepuu. [lonynsuus kak CTpyKTypHasi €IMHULIA BUAA U 3BOJIIO-
nuu. Cunarernueckas teopus 3pojtonuu (CTD). JIBMKylmmMe CHUIbI ABOJIONWUA B COOTBETCTBHH C
CTD3. CoxpaneHre MHOrooOpas3usi BUJIOB KaKk OCHOBA yCTOWYHBOTO pa3BUTHsI Ouocdepsl. Pe3ynbTathl
sBoJoNMu. [IpuunHbl BeIMUpanus BUAOB. buosnornueckuii mporpecc u perpecc. ['unoressl npouc-
XOXKICHUS KU3HU. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3e€MJI€ B MIPOLIECCE IBOIIOLUU. AHTpOIIOre-
HE3 U €ro 3aKOHOMEPHOCTH. J(0Ka3aTenbCTBAa POJCTBA YEIOBEKA C MIIEKOMUTAIOIIUMHU KUBOTHBIMH.
Dkonorudeckue (akToOpbl aHTPOMOTeHEe3a: YCIOKHEHUE MOMYISIIIHOHHON CTPYKTYphI BUA, U3TOTOB-
JIEHUE OpyAMI TpyJa, IMepexo OT PaCTUTEIBHOTO K CMEUIaHHOMY THUITy MHMTAaHMS, UCIOJIb30BAHHE



orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4Yi€HOpa3JelbHOU peun. [Ipourcxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamusa: - aHaIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXOXKICHHUS )KU3HU; - aHAIN3
Y OIIEHKA Pa3JIMYHBIX THUIOTE3 MPOUCXOXKICHHUS YEIIOBEKa.

Jlemoncmpayuu: -6udvi, 0bpazosanue 8uU008, -380110YUuoHHoe yuenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmBeHHbIL 0MOOp, -21A6HbLE HANPABIEHUS I80IOYUL,

-pazeumue Op2aHudecKo20 Mupa, -360110YUsl 4el08€eKd.

JIxocucreMsl. [IpenMer u 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (paKTopax, ydeHHe o
coo0ImIecTBaXx OpraHU3MoB, yueHHe o Ouochepe. Dxonorudeckue HakTopbl, 0COOCHHOCTH MX BO3ICH-
CTBUS. DKOJOTHYECKHE XapaKTepUCTUKU Buaa. [loHsTus 00 sKomorumueckux cucremax. llenu nura-
HUs, TpopuUYeCKue ypoBHH. broreoreHo3 kak skocucrema. buocdepa — riobanpHas dKOoCHCTEMA.
VYuenue B. U. Bepuazackoro o 6uocdepe. Ponb sxuBbix opranuzMoB B 6uocdepe. buomacca. buosno-
THYECKUN KpyroBopoT. OCHOBHBIC HaINpaBleHUs BO3JCUCTBHUS 4deloBeka Ha Omocdepy. Tpanchop-
MaI¥si €CTECTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

Ilpakmuueckue 3anamusn: - COCTaBJICHHE CXEM MEpeJadyd BEIIEeCTB U SHEPruu (Lernel MuTaHus); -
aHallM3 U OIICHKA IOCIIEJCTBUI COOCTBEHHOU AESITETHLHOCTH B OKPYXKAIOMICH cpere, TI00aTbHBIX
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX pelieHus. IKCKypcus:

- MHOT000pa3ue BUJI0B, ECTECTBEHHBIC U UCKYCCTBEHHBIE 3KOCHCTEMBI (OKpecTHOcTH HMY).

Baok «@Puznkar.

Beenenne. Ousuka — ¢pyHaaMeHTaNbHas Hayka o mpupoje. EctecTBeHHO-Hay4HBIH MeTOx
ITIO3HAHMS, €r0 BO3MOYKHOCTH M T'PAHMIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOABI U COCTaBa
BemiecTBa Bo Beenennoil. OTKpBITHS B (PU3UKE — OCHOBA MPOTrpecca B TEXHUKE U TEXHOJIOTUU IPO-
W3BOJICTBA.

Mexannka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaektopusi nBukeHus. [IyTs.
[Tepemenienue. PaBHoMepHOE TipsAMoOJIMHETHOE ABUkEeHHE. CKOpOoCTh. OTHOCUTENBHOCTh MEXaHHYE-
CKOTO JBMXEHHS. 3aKOH CIIOKEHUs cKopocTe. CpenHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUIKEHUU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpEeHHOE MpsSMOIMHEHHOE NBKEHHE. Y ckopeHnne. CBoOoaHOE Ta-
nenue tein. Jlunamuka. Macca u cuna. B3aumoneiictBue ten. 3akoHbl AUHaMUKU. CUibl B IPUPOJE.
3aKOH BCEMUPHOTO TAroTeHus. Mmynbc Tena. 3aKOH COXpaHEHHs UMIyJbca. PeakTMBHOE IBUKE-
Hue. Mexanndeckas padora. MoutHocTs. Mexanndeckas sHeprusi. Kunernueckas sueprus. Kuneru-
yeckas sHeprus u pabora. [loTeHuuanpHas 3HEpPrus B TPAaBUTAIMOHHOM I0JIe. 3aKOH COXpPaHEHUs
MOJIHOM MEXaHUYECKON SHEPIHUU.

OCcHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOAUHAMHUKH. ATOMUCTHYECKAS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHUE BEIIECTBA.
Maccsl 1 pa3zmepsl MosieKyi. TernmoBoe IBMKEHNE YacTUll BenlecTBa. bpoyHoBckoe aBukenue. Uie-
anbHBIA ra3. Temmeparypa kak Mepa CpeIHEH KMHETHUYECKOW DHEPIMM YacTHILl. Y PaBHEHHUE COCTOSI-
HUs UJieanbHOro raza. Monens xuakoct. [loBepxHOCTHOE HaTskeHHe U cMauuBaHue. Kpucrammm-
yeckue U aMmop¢HbIe BelecTBa. BHyTpeHHss sHeprus. Pabora u TemnooTnaya kak crocoObl H3MeHe-
HUS BHYTpeHHEU sHepru. [IepBrlil 3aKk0H TepMOAMHAMUKH. TeMIOBbIe MAIIMHBI M UX IPUMEHEHHUE.

OcHOBBI JIeKTpOAMHAMHUKH. B3aumoneiicTBue 3apsyK€HHBIX Tel. DJIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHHMS DJIEKTPUUYECKOro 3apsnaa. 3akoH KymoHa. DieKTpocTaTUuecKoe MoJjie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBSI3b MEXAY HUMHU. [locTOSHHBIN anekTpudeckuit Tok. Cuia Toka, Hampsi-
YKEHHE, DJIEKTPUYECKOE COMPOTHUBIEHHE. 3aKkoH OMa JijIsl ydacTKa AJIEKTPUUYECKOi nenu. MaruutHoe
M0JIE U €T0 OCHOBHBIE XapaKTEPUCTUKU. J[elicTBHE MarHUTHOTO IMOJs Ha IPOBOJHUK C TOKOM. 3aKOH
Amrnepa. DIeKTpoABUTaTeNb. SIBICHUE AJIEKTPOMATHUTHON MHIYKIIHH.

Kousiedanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuIMTy1a KojJeOaHui.
IMapmonnueckue konebanuss. MexaHW4YeCKUe BOJHBI M UX BUJIBI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €r0 HCIOJIb30BaHUE B MEIUIIMHE U TeXHUKE. CBOOOIHBIC 2JIEKTPOMArHUTHBIE
kosieOanus. KonebarenpHbIil KOHTYp. DJIEKTPOMArHUTHOE TOJIE. DJIEKTpOMarHuTHBIE BOJHBI. CKO-
POCTh 3JIEKTPOMAarHUTHBIX BOJIH. Pa3BuUTHE NpeACTaBICHU O MPUPOAE CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus ceera. JInnzel. DopMyna TOHKOW JTMH3BI.



JeMeHTHI KBAaHTOBOM (pu3uku. KBantoBbie cBolicTBa cBeTa. KBanToBas runoresa [lnanka.
dotoanekrpuueckuii apdexr. dusznuka aroma. Moaenu crpoerus aroma. Onbit Pesepdopna. Gusuka
aTOMHOTIO sJIpa M JIeMEeHTapHbIX 4acTull. CocTaB M CTPOEHHE aTOMHOrO siapa. PaanoakTHBHOCTB.
PannoakTuBHBIE N3TyYEHUS U UX BO3ACHCTBHE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee 3Bosoumsi. CtpoeHue u pazputue Beenennoil. Moaenb pacmmpsonieincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pusnueckast KapTuHa MUpA.
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2.3. TemaTnuyeckuii JIaH U coaepxkanne yueoHoro npeamera ECTECTBO3HAHUE

HaumeHnoBanue pa3zieioB 1 TeEM

CopepixaHue y4e0HOro MaTepuaJa, JJabopaTopHble padoThl M NPAKTHYECKUE 3AHATHS, CAMOCTOSITEIbHAsI PaG0oTa 00y4arolMXcsi, KypcoBasi padora (poexT)

O6bem
4acoB

YpoBeHb
OCBOEHHS

1

2

XUMUA

Pa3gen 1.00mas u HeopraHu4eckasi XuMuns.

Tema 1.1.
BBenenne.

Coodeporcanue yuebnoco mamepuana.
Xumudeckas KapTHHa MUpPa KaK COCTaBHAs YaCTh CCTECTBCHHO — HAYYHOU KapTHUHBI MUpa (OCHOBHBIC ITOHSTHUS, CYIIHOCTHBIC XapaKTe-
puctuku). Posib XuMuUM B KHU3HH COBPEMEHHOT'O OOIIIECTBA: XUMHUSI B OBITY, XUMHUS B IPOMBIIIJICHHOCTH, B CEIbCKOM XO3SICTBE.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:
- IPUBEIUTE NIPUMEPBl XMMUYECKUX PEAKIHii, C KOTOPHIMU BbI CTAIKMBAETECH B XKHU3HMU.

0,5

Tema 2.1
OcHOBHBIE IOHATHS XH-
MHH.

Cooeporcanue yuedHo2o mamepuana:

[Ipenmer xumun. BemectBo. AToM. Mosekyna. XUMUYECKHH 27IeMEHT. (OCHOBHBIE TIOHATHS, CYyIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie 1
cJoxHbIe BeulecTBa. OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHUSI MACChl BELIECTBA; 3aKOH MMOCTOSHCTBA COCTAaBa BEILIECTBA; 3aKOH
ABorajJipo(OCHOBHbIC MOHSITHS, CYIIIHOCTHBIC XapPAKTCPUCTUKH).

0,5

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- paboTa co CIIpaBOYHOM JIUTEPATypOH;

- U3y4eHHE JIEKIMOHHOTO MaTepuana;

- CPaBHHATH MOJICKYITY H aTOM.

0,25

Tema 2.2.
Ilepuoanyeckas cucrema
XHMHUYECKHUX 3JIeMEHTOB
J. U. MeHnneneeBa.

Coodeporcanue yuebnoco mamepuana.

OTKpBITHE TEPUOTUUSCKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas cucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenneneeBa. [lepro/pl 21eMEHTOB: OOJBINNE W MaJbIe. | pyTIIEI 3JIEMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSATHS,
CYIIHOCTHBIC XapaKTEPUCTUKH).

0,25

IIpakTnyeckas padora:
3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIsA):
- onpenenuTh cTpoeHue aromoB Na, O, Mg no nepuoauueckoit cucreme xummuaeckux 3semedTos JI.M. MeHneneena.

0,25

CamocrosiTesibHAsI pa6oTa 00y4aIOIIUXCS:
- U3y4YCHUE MEPUOIUICCKOM CUCTeMbI XuMUYecKux 3aemenToB J1. Y. Menneneena;
- ompeeuTh cTpoeHue atoMoB Ca, Cl o nepuoamueckoii cucreme neMenToB JI.W. Menneneena.

0,25

Tema 2.3
CTpoeHue BemecTsa.

Cooeporcanue yuedHo2o mamepuana:
KoBasieHTHas CBA3b: HEMOJSIPHAS M TIOJISIPHAst (OCHOBHBIC ITOHSTHSI, CYIIIHOCTHBIC XapakTepucTHKH). MoHHast CBsi3b. MeTayutindeckast
cBs13b. BostoposiHas cBsizb. OCHOBHbIEC MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHUCTHKH.

0,5

IIpakTHyeckas padora:

3ananus Mo GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (110 BRIOOPY MPEIIOAaBATENIsA):

- OTPENENIUTh BUIBI XUMHUECKHUX CBsI3eH B ciemyrommx coequHeHmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBI CBsI3€l aTOMOB B MOJICKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BeInosHeHIe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 0 pa3nenaM «OCHOBHBIE NOHATHI XUMUM», «Ilepuoanyeckas cucreMa XUMHIECKHX
anemenToB JI.M1.MenneneeBay», «Ctpoenue BemectBay. [IpuMepHble Bonpocsl: «/laTh onpeaeneHus clieyonnM MOHATHIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH a5eMeHT»; «OxXapakTepusyiiTe cBS3b OJIOKEHHUS 3IeMeHTa B epruoandeckoii cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma odyuarouuxca:

-1o00paTh NPUMEPHI BEIIECTB C PA3IMYHBIMUA THIIAMU XUMUYECKOH CBSI3H;
-IOBTOPEHHUE MPOUICHHOTO MaTepHaa;

- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 2.4. Cooeporcanue yuebHo2o mamepuaia: 1
Bonaa. PacTBopbl. Bona B mpupose, ObITY ¥ Ha TPOU3BOJCTBE (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIC XapaKTePUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapaKTEPUCTHKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4CHUE JIEKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XHMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAJIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccngpukanus HEOpraHn4eCK1X COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, cot. Metaibl. O0mmue Guznueckie U XUMHUUECKHE
HEHMH. cBoiicTBa MeTauioB. Hemeraiisl: 00mas XapakTeprUCTHKA TIaBHBIX ITOATPYIIT HEMETAIJIOB Ha MPUMEpe TaJIoreHOB. BaxkHeiime coeu-
HEHHS METAJUIOB HEMETAJUIOB B IIPHPOJIE U XO3IHCTBCHHON JEITEIHHOCTH YeIOBeKa (OCHOBHBIE IIOHATHS, CYIIIHOCTHBIC XapaKTEPHUCTH-
KN).
IpakTuyeckas pagora: 05
3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoiaBaTelis):
- ONPEJITATh K KAaKUM KJlaccaM HeOPTaHMYECKMX COSTUHEHHUH OTHOCATCS cienyromue BemectBa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAIIMCaTh MPUMEPHI PEaKIiii COSTMHEHHU METAIUIOB C HEMETAJUIAMH, METAJUIOB C BOJIOM.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe pU3HMIecKie CBOMCTBA BEIIECTB ¢ METAJUTMIECKUM TUIIOM CBSI3N»; «POJb BOABI B KU3HEIEATSIFHOCTH YEII0-
BEKay.
CamMocrosiTe1bHast padoTa 00y4arouXCs: 1,5
-CPaBHHUTH CBOHCTBA HEMETAJIOB U METAJIIOB;
-[IOBTOPEHHUE MPOHICHHOTO MaTepHaa;
- paboTa Co CIIPaBOYHOM JIUTEPATYPOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.
Pa3nen 3.0pranunyeckasi XuMusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytraepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIHOCTHBIE XapaKTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPUH CTPOE-
Ba. HUS opranudeckux coeanHenuit A.M. bytnepoga.
Yriesonoposi. Camocmoamenvnasn paboma ooyuarouwuxca: 0,5
- I3y4eHHE JCKIIMOHHOTO MaTepHaa.
Tema 3.2. Coodeporcanue yuebnoco mamepuana. 0,75
YriaeBoaopoabl. [IpenenbHble M HENPEAETbHBIC YTIIEBOOPOALI (OCHOBHBIE IOHSTHUS, CYIIIHOCTHBIE XapaKTepUCTUKH). [IpHpoiHbIE NCTOUYHHUKH YTIICBOAO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPUCTHKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCS cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE STHX BELIECTB.
CamocrosiTeJbHasi padoTa yJyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIsl KaKHUX TPYIII YIJIEBOJOPOIOB XapaKTepHbI peakuuy npucoenuHenns? O0bscHuTe: moyemy?;
- JUI KaKUX YTIEBOIOPOJOB XaPAKTEPHBI TOJBKO PEAKIINH 3aMEIICHIS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

IMpencraBuTenn KHACIOPOICOMCPKANIMX OPTAHHYESCKUX COEANHEHHI: METHIIOBBIM U STHIIOBBIN CIIMPTHI, TIUIEPHH, YKCYCHAS KUCIOTA,
CITOXHBIE AQUPBI, KUPbI (OCHOBHBIE TIOHATHS, CYIIHOCTHBIC XapaKTCPUCTHKN). YTIICBOIBI: TIIOK03a, PPYKTO3a, KpaxMall, IeIUTF0I03a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapaAKTEPUCTHKH)

Camocmoamenvnasn paboma odyyarouuxca:
- KaKUe M3 KHCIIOPOJCOICPKALIMX OPTaHMIECKUX COSIUHEHHI Bbl HCHIOJIb3yeTe?;
- CpaBHHTE COCTAB KAPOOHOBBIX KUCIIOT M CIIOMKHBIX JKHPOB.

0,5

Tema 3.4.
A30TCoaep:Kalime opra-
HUYECKHE COeIHHEHHS.

Cooeporcanue yuedHo2o mamepuana:
AMUHBI, aMUHOKHUCJIOTHI, O€ITKH (OCHOBHBIC TTOHSTHS, CYIIHOCTHBIE XapakTepucTuku). CTpoeHue 0eaKoB (OCHOBHBIE TIOHATHS, CYIII-
HOCTHBIC XapaKTEPHUCTHKH).

0,5

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:
- I3y4eHUe JEKIIMOHHOI0 MaTepuana.

0,25

Tema 3.5.
IIiracTMacchl M BOJIOKHA.

Coodeporcanue yuebnoco mamepuana.
[MonsiTre 0 mIacTMaccax U XUMUYECKHX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJOKHA (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIC XapaKTCPUCTHKH).

0,5

KonTtponbnast padora: temsr: 3.1-3.5:

BrinmonHeHre mucbMeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytinepoBay; «YriaeBogopoash»; «Kucmopoacoaepxariue
OpraHWYECKHEe COSANHEHI»; «A30TCoIepKalliue opraHndeckue coequaeHus»; «[lmactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopun A.M. Bytiiepoay; «Uto npencTaBisitoT coboit 6enku?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4aroHXCs:

- IPUBECTH MIPUMEPHI HCIOIB30BAHMUS IIIACTMACC U HCKYCCTBEHHBIX BOJIOKOH B OBITY;
- IOBTOPEHHE MIPOIIEHHOI0 MaTepUana;

- paboTa Co CIIPaBOYHOM JUTEPATYPOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.

0,75

Pasngen 4. XMMuUsA U )KU3HbD.

Tema 4.1.
XHUMUS ¥ OPraHu3M 4e-
JI0BeKAa.

Coodeporcanue yuebnoco mamepuana.

XUMHYECKHUE DJIEMEHThI B OPraHu3Me 4YeJoBeKa (OCHOBHbIC MOHSTHS, CYLIHOCTHBIE XapakTepucTuku). OpraHuuecKre U HeopraHuye-
CKHE BelecTBa (OCHOBHBIC TIOHATHSI, CYITHOCTHBIC XapakTepUCTHKH). OCHOBHBIC KH3HCHHO HEOOXOIUMBIC COSAUHCHHUS: OCITKH, KUPHI,
YIJIEBOJIBI U BUTAMUHBI (OCHOBHBIC TIOHATHSI, CYIITHOCTHBIC XapaKTepUCTUKK). MUHEpaabHBIC BEIIECTBA B MPOYKTaX MUTAHUS (OCHOB-
HBIC TIOHATHSI, CYIIIHOCTHBIC XapaKTCPUCTUKH).

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- U3y4YCHUE JICKIIMOHHOTO MaTEPHAIa;
- KaKHe U3 NePEUMCIICHHBIX COCTMHCHUI BXOJIAT B PAIIMOH BAIIETO MUTAHUS?

0,5

Tema 4.2.
Xumus B ObITY.

Cooeporcanue yuedHo2o mamepuaia:
Boja (0cHOBHbIE MTOHSITHS, CYIHOCTHBIE XapakTepucTuku). KauectBo Bobl. MoroIIKe 1 yUCTSIIME CpeAcTBa (OCHOBHBIC MOHSTHS,
CYITHOCTHBIE XapakTepucTukn). [IpaBuiia 6e30macHoi paboThl CO cpeACTBAMH OBITOBOM XUMUH.

Konmponvnas paboma: Tembi:4.1-4.2:
BrInoTHEHNE TUCBMEHHBIX OTBETOB HA BOTIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelIOBeKay; «XuMus B ObITY». [IprMepHbIe BOTpo-
cbl: «Oprannyeckre BELISCTBA B MPOAYKTaxX nutaHusy; «IIpaBuia 6e30macHOCTH paboThl CO CpecTBAMU OBITOBOM XUMHMNY.

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:

- MOJITOTOBUTH COOOIICHUE HA OHY M3 TEM: «YTJICBOJBI M UX POJIb B )KUBOW MPHUPOEy; «KUPBI Kak MPOAYKTHI MUTAHUS U XUMUYECKOC
ChIpbey; «CHHTETHYECKHE MOIOIIHE CPEICTBA: JOCTOMHCTBA U HEIOCTATKIY;,

- NOBTOPEHHE MPOUAEHHOTO MaTepuaa,

- paboTa Co CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

HToro yacoB ayiuTOPHOMH H CAMOCTOSATEIbHOH PadOTHI

16+8
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DOU3SUKA

Pa3nen 1. Beenenune. Mexanuka

Tema 1.1. Codeporcanue yuebHo2o mamepuana: 1
KunemaTuka Omnka — QyHIaMeHTaIbHAs HayKa O mpupoje. EcTecTBeHHO-HAYYHBIN METOJ MO3HAHMS, €TO0 BO3MOXKHOCTH M TPAHUIBI IIPUMEHAMO-
ctu. EAMHCTBO 3aKOHOB ITPHUPO/IBI U COCTaBa BelllecTBa BO BeeenHoit. OTKpbITHS B U3MKE — OCHOBA MpOrpecca B TEXHUKE M TEXHOJIO-
THH TpOM3BOJIcTBa. Mexanuueckoe aBumxenue. Cuctema otcueta. Tpaekropus newkenus. [1yte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMONIMHEIHOE MBHKeHUE. Y ckopenue. CBOOOIHOE MacHIe
TeJL
IpakTnueckas padora: 1
- pelleHue 3a]a4 Ha PABHOMEPHOE M PABHOYCKOPEHHOE JIBHXKCHHUE, IBUYKCHHUE Tea, OPOIICHHOTO TOJ] YIJIOM K TOPU30HTY
CamocrosTeabHast padoTa 00y4aOINXCH: 1
- MOBTOPEHHUE MPONJICHHOIO MaTepHaa;
- MOJIrOTOBKA cOo00LIeHUH «Bennyaiiime oTKkpeITUs pu3nkny, «J{BrmKeHHe Tesla IePeMEHHON MacCh», «3aKOHBI COXPAHEHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI MPOYHOCTh MaTepualia U ee CBs3b CO CTPYKTYPOil», «MeTob! onpeielieHns INOTHOCTHY, HaHoTeXHOomorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIBHOW W MPHKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSI B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peutenue 3aaa4 no remMam «Kunematukay, «{uHaMnka, «3aKOHBI COXPAHEHUSD,;
- U3y4YeHHue JEKIIMOHHOI0 MaTeprasia
Tema 1.2. Cooepoicanue yuebnoco mamepuana.: 1
JlunaMuka Macca u cuna (OCHOBHBIC ITOHSTHS, CYITHOCTHBIE XapaKTePUCTUKHN). B3aumopeiicTBie Ten (OCHOBHBIC OHATHS, CYIIHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI JMHAMUKY (OCHOBHBIE IMOHATHUS, CYIITHOCTHBIC XapaKTepUCTUKH). CHIIBI B IPUPOJIe. 3aKOH BCEMUPHOT'O TATOTEHUS.
IIpakTuyeckas padora: 1
- pelieHue 3a1a4 Ha npuMeHeHue 2 3akoHa HprotoHa
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 1
- U3YYCHUE JICKIIMOHHOTO MaTEPUAIIa;
- peleHue 3aja4d Ha mpuMeHeHue 2 3akoHa HeroToHa
Tema 1.3. Codeporcanue yuebHo20 mamepuana: 0,5
3akoHbl coxpaneHusi B | MIMnynbc Tena (OCHOBHBIE NMOHSATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXpAaHEHHUs UMITyJibca. PeakTuBHOE ABHXKEHUE (OCHOBHBIC
MeXaHHKe TIOHSATHS, CYIIIHOCTHBIC XapaKTePUCTUKHN). MexaHuueckas pabora (OCHOBHBIC MOHATHS, CYITHOCTHBIC XapaKTEPUCTUKHU ). MOIIHOCTH (OC-
HOBHBIC TIOHSTHS, CYIIHOCTHBIC XapaKTepuUCTUKh). Mexanudeckas 3Heprus. Kunetnueckast sneprusi. Kunetndeckas 3Heprus u padora.
[oTeHnanpHasi SHEPTUS B TPABUTAI[HOHHOM I10JIe. 3aKOH COXPAHEHHUS MOJTHONH MEXaHUICCKON SHEPTHH.
MpakTuyeckas padora: 0,5
JlabopaTopusie pabotsl: Nel. «OnpeneneHue BpeMeHU peakiuu pykm»; Ne2. «3ydeHne paBHOYCKOPEHHOTO JIBHIKCHHS
CamocrosTe/ibHasi padoTa 00y4arouuxcs: 0,5

- IOATOTOBHUTH COOONICHUs Ha TeMy «Pusuka B Jp. ['penuny, «duznka B Poccrmy» u T.1.

Pa3nen 2. OcHOBBI MOJIEKYJISIpHOH QU3UKH U TEPMOAMHAMHUKH
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Tema 2.1 Codeporcanue yuebHo20 mamepuana: 15
Monexkyasipuas puszuka | ATOMHCTHYECKAs! TEOPHSI CTPOCHHUS BEIIECTBA (OCHOBHBIC ITOHSTHS, CYIIHOCTHBIC XapaKTepUCTHKH). HaOoaeHust U ONbITHL, TTOATBEp-
JKIAIOIINe aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BellecTBa. Macchl U pa3Mepbl MoJieKyJl. TeruioBoe ABM)KEHUE YacTUll BemecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHblit ra3. Temneparypa Kak Mepa cpelHell KHHETUYECKOM SHEPIUM YacTUll. Y paBHEHUE COCTOSHUS UJI€ATIbHOTO
ra3a. Mogens xxuakocT. [ToBepxHOCTHOE HAaTsDKEHHE M cMadnBaHue. Kpucramiimaeckue n aMopQHbIe BEIecTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA coobOmeHnst «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BnusHue nedexToB Ha (u3nIecKre CBOWCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamish, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BAaHHEM TEIUTOBBIX MAIINHY, «DH3MUECKHe CBOIICTBAa aTMOC(EPHI»;
- permenne 3anad 1mo reMaMm «OcHoBEI MK Ty, «I"a30BbIe 3aKOHBI»
Tema 2.2. Codeparcanue yuebHo2o mamepuana: 0,5
TepMoanHaMuka BuyTpennss saeprus (OCHOBHBIE OHSATHS, CYIIIHOCTHBIC XapaKTepPUCTUKH). PaboTa u TermmiooTaaya Kak criocoObl MI3MEHEHUSI BHYTPEH-
Heill sHepruu (OCHOBHBIC TIOHATHS, CYIIHOCTHBIE XapaKTepUCTHKH). [IepBhIil 3aKOH TepMOIMHAMUKN (OCHOBHBIE MOHSATHS, CYITHOCTHBIC
XapaKTepUCTHKH). TeIuIoBbIe MANITIHBI ¥ X IPUMECHEHHE.
Konmponvnas paboma: 0,5
- peurenue 3aaa4 1o ociobam MKT, Ha mpuMeHeHne ra30BbIX 3aKOHOB, HA PABHOYCKOPEHHOE JIBHKEHHE
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 0,5
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeparcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIE TOHSTHA, CYITHOCTHBIE XapaKTEPHUCTHKH). DICKTPUUECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsna. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1Mojie, er0 OCHOBHBIE
XapPAKTEPUCTHUKH U CBSI3b MEIKIY HHMHU.
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 0,5
- U3YYCHUE JICKIIMOHHOTO MaTEpHaIIa;
- pemieHue 3a1a4 Ha 3akoH Kynona
Tema 3.2. Codeporcanue yuebHo20 mamepuana: 1
HocTossHHBIH TOK ITocToSsIHHBIN AIEKTPUYCCKUIT TOK (OCHOBHBIC MOHATHUS, CYIIHOCTHBIC XapakTepucTuku). Culla TOKa, HAaNPsDKEHUE, ICKTPHYECKOE CO-
MPOTHBIICHHE (OCHOBHBIC IOHSATHS, CYITHOCTHBIC XapaKTEePUCTHKH). 3akoH OMa Ui y4acTKa 3JIEKTPHYCCKOH IICTIH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapaiienpHOE U TOCIIEI0BATEIILHOE COCAMHEHIE IPOBOTHIUKOBY
CamocrosTeabHast padoTa 00y4aOINXCH: 1
- MOJITOTOBKA coobmeHus o TemaM «Bemukue pusukmny», «[1oCTOSHHBIN U IEpEMEHHBIH TOK», «OTKPBITHE YJICKTPUUECKOTO TOKAY
Tema 3.3. Codeporcanue yuebHo20 mamepuana: L5
MarHuTHOe ToJje MarHuTHOE T0JIe U €r0 OCHOBHBIC XapaKTePUCTHKH. [[eWiCTBUE MArHUTHOTO IMOJISl HAa MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABH-
rareib. SIBICHHE 3JICKTPOMArHUTHOW UHIYKIMH (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XaPaKTCPUCTUKH).
MpakTuyeckas padora: 0,5

- pC€IICHUC 3a1a4 110 TEMC ((9ﬂeKTp0MaFHeTH3M»
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CamocrosTe/ibHasi padoTa 00y4arouuxcs:
- MOITOTOBKA COOOIICHUS MO TeME «AKYCTHUYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHIIONSIpHBIE TPaH3UCTOPEI», «BUIBI 3IIeKTpHde-

CKUX Pa3psIoB. DIEKTPHUIECKIE pa3psIpl Ha CITy)kOe denmoBekay, «3akoHsl Kupxroda s sanexTpudeckoil nenm», «lcmonp3oBanme
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIHM pa3psA B MIPUPOIHBIX yCIOBUAKY», «OTKPHITHE U IPUMEHEHNE BRICOKOTEMITEPa-
TYpHOH CBEPXIIPOBOANMOCTIY, «[lepeMeHHBIH IeKTpUIeCKUI TOK U €T0 IpuMeHeHne», «[10yrpoBOTHUKOBEIE TaTYUKN TEMIIEpaTy-
po», «[Ipupona GpeppomaraeTusmay, « IKOJIOTHYSCKUE TPOOIEMBI M BO3MOKHBIC ITYTH UX PEIICHHUS», « DICKTPHYCCTBO B )KUBBIX Opra-
HU3MaX»;

- U3y4Y€eHHE JIEKLIMOHHOTO MaTepuana

Pasnen 4. Kojie6anusi 1 BOJTHBI

Tema 4.1. Cooepoicanue yuebnoco mamepuana.: 0,5
Mexanndeckue Koyieda- | Cobomnbie KoebaHus. (OCHOBHBIC TIOHATHSA, CYIIHOCTHBIE XapakTepucTuku) [leproa, dacToTa u aMIumTyaa Konebanuii. 'apmonmye-

HHUS U BOJIHBI CKkue KoJieOaHusl (OCHOBHBIC IMOHSTHS, CYIIHOCTHBIC XapaKTCPUCTUKH). MeXaHUUeCKUe BOJHBI M UX BHJBI. 3BYKOBBIC BOJHEIL. YIJIBTpa-
3BYKOBBIC BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIH30BAHUE B MEAUIIMHE U TCXHHKE.
IIpakTuyeckas padora: L5
- JJabopaTopHas padora: Ne4 «M3ydeHue kojieOaHWH HUTSHOTO MasTHAKAY;
- pelleHue 3a1a4 Ha KOJICOAHNE HUTSHOTO M MIPYKHUHHOT'O MasiTHUKA
CamocrosTeabHast padoTa 00y4aOIMXCH: 1
- U3YYCHUE JICKIIMOHHOTO MaTEpUaIIa;
- MOATOTOBKA coobmieHmnit «KpuBbie paBHOI IPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Pu3nka 1 My3bIKay, «YIbTPa3ByK (TOTydeHHE,
CBOWCTBA, MPUMCHCHHUE)

Tema 4.2. Codeporcanue yuebHo20 mamepuana: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIC NIEKTPOMArHUTHBIE KOJieOaHusl (OCHOBHBIC MOHATHS, CYLITHOCTHBIE XapakTepucTuky). KosebaTenbHbI KOHTYp (OCHOBHBIE
Je0anus M BOJIHbIL. CBe- | TMOHSATHS, CYITHOCTHBIC XapaKTEPUCTHKH). DJICKTPOMATHUTHOE 10Jie (OCHOBHBIC TOHSTHS, CYITHOCTHBIC XapaKTEPUCTUKH). DIIEKTPOMAr-

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC XapaKTepucTUKH). CKOPOCTh IEKTPOMATHUTHBIX BOJH. Pa3BuTHE mpeicTaBieHUA O
MPHUPOJIC CBETA. 3aKOHBI OTPAKCHHS U MpesioMiIcHUs cBeTa. JInH3pl. DopMyiia TOHKOU JIMH3EL.
MpakTuyeckas padora: 0,5
- JlabopatopHas padora Ne5. «13ydenue hopmyIibl TOHKOH JIMH3bI»;
- peleHue 3a7a4 Ha (OPMYITy TOHKOM JIMH3EI U ()OPMYITY YBEIHYCHHUS
CamocrosiTeibHAsI padoTa 00yYAKOIINXCS: 0,5
- MOATOTOBKA coobmeHus o Temam «Doroanmapaty, «JIuusey, «[Ipuniun [olirerncay, «YpaBHeHus MakcBemiay, «DoTodIeMeHThI»,
«CoBpeMeHHBIE CPEICTBA CBSI3M», «CBET — AIIEKTpOMarHUTHAs BoJTHa», «COBpEeMEHHAs CITlyTHUKOBAS CBSI3b
Pa3nen 5. DjieMeHTbI KBAHTOBOMH (GU3HKH U TEOPUH OTHOCUTETbHOCTH
Tema 5.1. Coodeporcanue yuebHo20 mamepuana: 2
DaeMeHnThl KBaHTOBOM | KBaHTOBEIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @orosnekrpudeckuii 3@ dekt (0OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepu-
(3K ¥ Teopun oTHO- | cTHKH). PU3MKa aToMa (OCHOBHBIC HOHATHS, CYIIHOCTHBIE XapaKTepuCTHKH). Momenu crpoerns aroma. Omeit Pesepdopaa. dusmka
CHTEJILHOCTH aTOMHOTO SIpa W 3JeMeHTapHBIX JacTui. COCTaB M CTPOCHHE aTOMHOTO sapa. PaanoakTHBHOCTH (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC
XapaKTepUCTHUKH). PaanoakTHBHBIE H3TyUeHHS W WX BO3JEHCTBHE Ha )KUBBIC OpPTraHU3MEI. M3imydeHne u crieKTphl (BUABI H3ITyYeHHH, UC-
TOYHHKH CBETA, CIEKTPHl W MX BHIBI, CIIEKTPAIBHBIN aHAIN3). DIEMEHTH TEOPHH OTHOCHTENBHOCTU (3aKOHBI 3JICKTPOIUHAMUKH U
TIPUHITAIT OTHOCHUTEIFHOCTH, ITOCTYATHl TEOPUH OTHOCHTEIBHOCTH, PENIAITUBUCTCKAS TUHAMEKA, CBSI3b MEXIY MacCOW U SHEPTHEH).
L5

IpakTHueckasi pagora:
- pemenwe 3anad mo CTO;
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- U3y4YCHUC JICKIITUOHHOI'O0 MaTepurajia

CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 2
- IOATOTOBKA COOOIICHHUs 0 TeMaM «Bo3aelicTBIE panon3TydeHus», KATOMHBIN peakTopy, «SnepHas sHepretuka B Hukeropoackoi
obnactu», «YIpaBiIsSeMblid TEPMOSIICPHBIA CHHTE3Y», «YCKOPHUTEIH 3apsDKEHHBIX YacTUI, «AJBTCPHATUBHAS YHEPreTHUKAY», «ATOMHAs
¢uznka. M3oromnsl. IlpuMeHeHNne painOAKTHBHBIX H30TOIIOBY
KonTpoabHas padora: 0,5
- pemenue 3agad Ha CTO, xonebanus, 3akoH OMa u 3axkoH KynmoHa, muchMeHHBIN OTBET Ha Bompockl Mo TeMaM «Iloctymater CTOw»,
«OnexrpomarHeTn3my, «Konebanus u BomHB, «KBanTOBasI prizmka»
HTOro koJu4ecTBo 4acoB ayIMTOPHOM M CAMOCTOATEILHOI padoTnl | 20+10
BUOJOI' U1
Pa3nen 5. BuoJ1orusi — COBOKYNMHOCTHh HAYK O sKMBOM NpHUPoOJeE.
Tema 5.1. Cooeporcarue yuedHo2o mamepuana: 2
“KuBasi npupoaa kak YKuBas npupona (OCHOBHBIC MOHSITHS, CYIIIHOCTHBIC XapAKTEPUCTUKH ). METOIbI UCCIICAOBAHMSI KUBOM MpUpobl. ONpeeieHUue KU3HH.
00beKT u3yyeHus 0M0J10- | YPOBHM OpraHU3alNN )KUBOW MaTepuH (OCHOBHBIE MTOHATHS, CYITHOCTHBIE XapaKTCPUCTHKH).
ruu. Konmponvnasa paboma: tema 5.1: 1

BerInoHEHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 10 pasjeny: «XKuBas mpupoa Kak 00beKT u3y4eHus Ouonorumny. [IpuMepHbie Bompo-
cbl: «OCHOBHBIC IPHU3HAKH KHUBOT0»; «[oueMy )KHMBBIC OPraHU3MbI CYMTAIOT OTKPBITHIMH CUCTEMaMH?y.
CamocrosiTesibHAsI pa60oTa 00y4AIOIIUXCS: 1,5
- OTBETUTH Ha BOIIPOCHL: «Kakue KpuTepuu JIexaT B OCHOBE BBIJICIICHHUS Pa3IMIHBIX YPOBHEH OpraHU3aIni KUBOTO?»;
«ITovyeMy XKHMBBIC OPTaHU3MBI CYUTAIOTCS OTKPBITHIMH CUCTEMaMU?»;
-TIOBTOPEHHNE MPONHAECHHOTO MaTepHaa;
- paboTa Co CIPaBOYHO JUTEPATYPOH U HOATOTOBKH K KOHTPOJIBEHOH padoTe.

Tema 5.2. Cooeporcarue yuebHo2o mamepuaia: 6

Kaerka. OCHOBHBIC TIOJIOKEHUS KJIETOYHOU Teopuu. KieTka — cTpyKTypHO-(QYHKIIMOHANBHAS enuHuna ku3Hu. CTpoeHue KieTku. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKH. Kietounoe siapo u ero ¢pyakunu. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AyTOCOMBI H TTOJIOBBIE XPOMO-
coMmbl. bronornueckoe 3HaUeHUE XUMHYCCKUX 3JICMEHTOB. HeopraHndyeckue U OpraHmdecKre BEIIeCTBa B cocTaBe KIeTOK. CTpocHHe
HYKJIEOTHIOB M CTpyKTypa nosmaykineotuaabix nenei JJHK u PHK, u AT®. Bupycs! u 6akrepuodaru. Bupycs! — Bo3Oyautenn us-
(heKIMOHHBIX 3a00JICBaHIH, TOHATHE 00 OHKOBUPYCaX.
KouTpoabHas pabdora: Tema 5.2: 1
BerInoTHeHNE MTUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o pazaeny: «Knerkay. [Ipumepubie Bonpockl: «UTo sSBIISETCS MOHOMEPOM HYKIICHHO-
BBIX KHUCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXKY OPraHOMIAMH M UX XapaKTCPHBIMHU 0COOCHHOCTSIMID.
CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS: 3,5

- TOKa3aTh, 4TO KJIETKA SBJIACTCS CTPYKTYPHOH M (HYHKIIMOHAIBHOMN €TMHUIICH )KUBON MaTepuu;
- cpaBauTh Mosiekyibsl JIHK u PHK (naiiti cxoncTsa u pazinnyus);

- TOCTPOHTH BTOPYIO 1ienh GpparmenTa nernu JITHK, koTopas nMeeT clieyromuii CoCcTaB:
-A-T-A-T-T-II-A-T'-A-;

-TIOBTOPEHKE TIPOUJIEHHOT0 MaTepHuaa,

- paboTa Co CIPaBOYHBIM MaTEPUAIOM UL HOATOTOBKH K KOHTPOJIBGHOH padoTe.
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Tema 5.3.
Opranusm.

Cooeporcarue yuedbHo2o mamepuaia:

Oprannsm — enuHoe menoe. OOMEH BEIECTB M SHEPTHEH ¢ OKpy)arotei cpenoi. CrtocoOHOCTh K CaMOBOCTIPOM3BEACHUIO. JleneHme
KJIETKH — OCHOBA POCTA, Pa3BUTHA U Pa3MHOKCHHS OPTaHU3MOB.. becronoe u monoBoe pa3sMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTAMOPHUOHAIEHOM Pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH Y M3MEHYMBOCTH. | eHeTHYecKast TEPMHUHOJIOTHS M CHMBOJINKA. 3aKOHOMEPHOCTH HacyegoBaHus. HacnenoBanme
MIPU3HAKOB Yy denoBeka. CIeTIIeHHOE ¢ TI0JIOM HacienoBanue. HacnencTBeHHbIE 00I€3HH YeTI0BEKa, MX MPUYNHBI ¥ TPO(UITaKTHKA.
I'eHeTHUeckue 3akOHOMEpHOCTH M3MeHUnBoCTH. Knaccupukarus gopm nsmenunBocty. [Ipenmer, 3a1a4u 1 METOIBI CEICKIUU. Y YCHUE
H. 1. BaBuiioBa o meHTpax MHOT0OOpa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHUH. BHOTEXHOJIOTHSA, €€ TOCTHKEHUS, TIePCIIEKTUBEI
pa3BUTHSL.

IIpakTHueckas padora:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- pelIeHHE 3IEMEHTAPHBIX TCHETHUECKHX 33/1a4.

KounTtpoabHas padora:

- pelIeHue 3a1ay;

- Tema 5.3.

1.Penrenne B MMCbMEHHOM BHUJIE TEHETHUECKHX 3a1ad. [IpuMepHbIe 3amaun: «J/{Be YepHbIe CAaMKH MBITIIH CKPEITUBAIOTCS C KOPUIHEBBIM
camuowm. [lepBasi camka B HECKOJIbKUX NToMeTax Jana 19 yepHbiX u 17 KOpUYHEBBIX IOTOMKOB, a BTOpasi - 35 4epHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJUTENICH U TOTOMKOB?»; «PerecCUBHBIN I'eH JalbTOHIU3Ma HaXOAUThCs B X-xpomocome. OTell AeBYUIKU CTpajgaeT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEIIKH Pa3INdaloT [[BeTa HOPMaIBbHO. J[eByIIKa BEIXOIUT 3aMYK 3a 3I0pPOBOTO FOHOITY. UTO

MO’KHO CKa3aTb 00 UX ITIOTOMCTBE?».

2 BrInonHeHne NTUCbMEHHBIX OTBETOB Ha BOMPOCHI 110 pasneny:. «Opranuzmy». [IlpumepHsie Bonpockl: «KakoBa npupo/ia TeHHbIX MyTa-

LA ¥ MEXaHM3M UX MPOsBICHHY, «HTO Takoe reH?».

CamMocrosiTe1bHast padoTa 00y4arouXCs:

- BBIJICJIUTH TPYIIIBI PEaKIuil B 0OMEHE BEIIECTB;

- IPUBECTH MPUMEPHI Pa3HBIX BHIOB OECIIONIOTO Pa3sMHOKEHHS;

- CPaBHUTbh MHUTO3 U MeHO03;

- ONPENIEIUTD Pa3INUUsl B CTPOCHUH KEHCKUX U MY>KCKHUX MOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHrn3mMa MY>KCKOTO T0Jia ¢ OAHOU Mapoil ayTOCOM U C Mapoi MOJIOBBIX XPOMOCOM;
- pelleHre TeHeTUYECKHX 3a/1aY;

- ONPENIEUTD Pa3INUUsI MEXKAY TOUKOBBIMU U XPOMOCOMHBIMU MYTaLUSIMU;

- IOBTOPEHHE MIPOHIEHHOT0 MaTepHaa;

- paboTa CO CIIPaBOYHOM JUTEPATYpOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.

Tema 5.4.
Bun.

Cooeporcarue yuedbHo2o mamepuaia:

DBOJIIOIIMOHHASL TEOPUS U €€ POJIb B (DOPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHO - HAYYHOM KapTHHBI Mupa. Bun, ero kpurepuu. [omy-
JSIHUSE KaK CTPYKTYPHAS SAWHUIA BHAA U 9BOMOINH. CHHTETHIECKAs TEOPHUS DBOIOINH. J[BIDKYIIHE CHITBI 9BOIOIMHA. Pe3ynbTaThl
sBosroluK. bronoruueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (PaKTOPhI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISIIUOHHOM CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPYIUiA TPY/IA, IIEPEXOJI OT PaCTH-
TEBHOTO K CMEIIAHHOMY THITY TIHTaHUS, HCTIOIb30BaHNe OTHsI. [10sSBIICHHE MBICTUTEIBHOMN U WICHOPA3IenbHO# peun. [IpoucxoxaeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- aHAJIM3 U OLICHKA PAa3JIMYHBIX THIIOTE3 IPOUCXOXKICHUS KHU3HU;

- QaHAJIU3 U OLICHKA Pa3JIMYHbIX THIOTE3 MPOUCXOXKACHUS YeJIoBeKa

KonTponbnast pabora: Tema 5.4:
BrInoHeHNe MMCEMEHHBIX OTBETOB Ha BOIPOCHI 110 pasneny: «Bumy». [IpumepHsie Bonpockl: «IIpeanocsuiku BOSHUKHOBEHHS JKU3HNY;
«buonornyeckas BOJIIOLHUSY.

CamocTosiTeJibHAsE pa00Ta 00y4AIOIIUXCS:
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-00BSACHHUTBH CXOJICTBO PAHHUX CTaUi SMOPHOHAILHOTO PA3BUTHUS JKUBOTHBIX;

- TOSICHUTB, TTOYEMY TTOIYJISIIHS CIUTACTCS SJIEMEHTAPHOW €ANHUIICH HBOJIOIHM;

- IPUBECTH MPUMEPHI CE30HHBIX U3MCHCHHUI PACTCHUIN M XKHUBOTHBIX U Ha3BaTh BHCIIHUC CUTHAJIBI HACTYIUICHUS 3TUX U3MCHCHUM;
- CPaBHUTH pa3IHn4YHbIC POPMBI 0TOOpA U BBIICIUTH YSPTHI CXOJCTBA U Pa3ITHYUS;

- OTIPENICIHUTD PA3INYNS ITyTEeH HBOJIOIMA YEJIOBEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIPaBOYHBIM MATEPUAIOM JUIS OJrOTOBKH K KOHTPOJIBHOM padoTe.

Tema 5.5.
JKOCHCTEMBI.

Cooeporcarue yuedHo2o mamepuana:

[Ipenmer u 3a1a9n IKOJIOTUU: yIEHHE 00 IKOJOTHIECKUX 00 IKOJIOTHUECKHX (PaKTopax, yueHHE O COOOIIEeCTBAaX OPTaHU3MOB, YICHHE O
ouochepe. Dxomornaeckue PakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJOTHYECKAs XapaKTepucTuka Buaa. [lonsaTre o6 3xosornde-
ckmx cucremax. [lenn mutanus. buoreonenos kak skocuctema. bruochepa — rmodanpHast skocuctema. Yuenne B. M. Bepranckoro o
6unocdepe. bruomacca. buomornaeckuit kpyroopot. OCHOBHEIE HalIpaBJICHHUs BO3AEHCTBIS YeraoBeka Ha onocdepy. Tpancopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpOdKOCHCTEM.

IIpakTuyeckas padora:

3amanus o GoOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPENOIaBaTENs):

- COCTaBJICHHE CXEM Iepeiadu ¥ SHEePTUH (IIeTel TUTaHusl);

- aHaJU3 M OICHKA MOCIEICTBIIA COOCTBEHHOW AEATEIEHOCTH B OKPYXKAFOIIeH cpere,
- 00CyXIeHHe TII0O0ATLHBIX YKOJOTHISCKUX MPOOJIeM 1 TTyTeH UX PEIICHUSI.

IIpakTHyeckas padora:
OKcKypens Ha TeMy: «EcTecTBEHHbBIE W ICKYCCTBEHHBIE YKOCHCTEMBI».

Komnpomssma ppedera: Temas.s: |

BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOIIPOCH 10 pa3ziely: «OKocHCTeMbl». [IpumepHBbIe BOMPOCH: «Cpenbl KI3HH OPTaHUIMOBY;
«BnusiHUE IPUPOJIBI HA YESTIOBEKAY.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:

- IPUBECTH IIPUMEPBI OMOTHYECKUX ¥ AOMOTHYECKHX (DAaKTOPOB;

- IPUBECTH IIPUMEPHI BUOB, BCTpedaromuxcst B Hmkeropoackoi 061acTy, co cTaOMIbHBIM U HECTAOMIBHBIM THUIIOM JWHAMUKH TIOITY-
TSNy,

- IOBTOPEHHUE POHAEHHOTO MaTepHaa,;

- paboTa co CIIpaBOYHBIM MATEPUAJIOM I HOATOTOBKU K KOHTPOJIBHOH padoTe.

Juppepenyuposannviii 3auem: OTBET Ha OJIMH BOTIPOC M3 CIHCKA MPUMEPHBIX BOMIPOCOB s TP PepeHITNPOBAHHOTO 3a4eTa.

Oo6s3aTesIbHAs AyANTOPHAs YueOHasi HAarpy3Ka 00y4aronerocs

72

CamocTosiTeJIbHAsI pa6oTa 00y4alonIerocs

36

MaxkcumasibHas yueOHasi HArpy3Ka

108

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIe 0003HAYCHIS:

1. — 0O3HAKOMHUTENBHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOoaYKTUBHBIN (BBIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHITIOIHEHHE ICATEIIEHOCTH, pEIIEHUE TPOOJIEMHBIX 33]1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus ygeGHOro nmpeamera Tpedyer HaIm4yus yueOHOro kabuHera.
O6opynoBaHue yueOHOTO KaOHWHETA:
- OCA/I0YHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsAIHbIX Tocoomii « Xumus», «buonorusy, «Ou3znka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JEMOHCTPAIlMOHHBIC MOICIH;
TexHuueckue cpeacTBa 00ydeHUs:
- TeneBu3op ¢ MPOUTPHIBAIOIINM YCTPOHUCTBOM (IBI-TLICEPOM HIIH HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHUE YI€OHBIX (HUIHMOB B IIM(DPOBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus
Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, J0NOTHUTEILHON JH-
TepaTypsbl
OcHOBHbIE MICTOYHHUKH:
1. FopenoB A.A. EcrectBo3nanue. Yuebnoe nocodue mis CI1O. Mocksa. FOpaiit. 2021r. OGp.
miatdopma urait.ru JloroBop ¢ OO0 «3nexkTpoHHOE H3AaTENbCTBO FOpalT» , mpemocTaBisio-
el JOCTyNm K y4eOHOW JmTeparype Mo oOIieo0pa3oBaTeIbHbIM U OOIIENPOGUILHBIM JAUCIIH-
TUTMHAM.
2. buonorus. Yuebnuk u mpaktukym g CIIO. Ilox penakuwmeit B.H. Spsirmna. Mocksa.
Opaiit. 2021r. O6p. mrardpopma urait.ru JloroBop ¢ OOO «DneKTpOHHOE H3AATEIHBCTBO
FOpaiit» , npenocrapnsionel J0CTyn K yueOHOH IuTeparype 1no oomeoopazoBaTeIbHBIM U 00-
HIENPOPHIBHBIM TUCHUTUIMHAM.
3. N.B.AdpunorenoB, A.B.bo6koB, B.A.IlonkoB. Xumusa. YueOuuk u npaktukym ais CIIO.
Mockasa. FOpaiit. 2021r. O6p. mardopma urait.ru Joroop ¢ OOO IOpaiit , mpemocTasistomein
JOCTYT K Y4eOHOU IuTeparype mo 001meo0pa3oBaTeIbHBIM B 00IenpO(GUIBLHBIM JUCIHILTHHAM.
4. B.B.Ceupugno, E.N.Ceupugoa EcrectBo3nanue. Yuebnoe mocodue misi CITO. Mockga.
Opaiit. 2021r. O6p. mmatrdopma urait.ru JloroBop ¢ OOO «DneKTpOHHOE H3AATEITHCTBO
FOpaiit» , mpegocTaBisIoONIeit JOCTY K y4eOHOUW JUTEepaType Mo 001meoopa3oBaTeIbHBIM U 00-
HIePOQPIIBHBIM TUCITUTUTMHAM.
5. B.B. CypukoB EcrtectBo3nanme: ¢usuka. Yueobnoe nmocobue mms CIIO. Mocksa. FOpaiir.
2021r. O6p. mnardopma urait.ru oroBop ¢ OOO «DnekTpoHHOE H3AaTeNbCTBO FOpaiiTy |,
MPEAOCTABIAIONICH JOCTYNl K y4eOHOW JuTeparype mo o0mieo0pa3oBaTeIbHBIM M 0OIIEpo-
(UITBHBIM TUCIIUTIIIMHAM.
6. EW.Tynmukun. Xumusa, dacte 1. OOmias um Heopranuwdeckas xumusa. Ydeonwk s CIIO.
Mocksa. HOpaiit. 2021r. O6p. mnardopma urait.ru Jorosop ¢ OOO «DneKTpoOHHOE HU3ATENb-
ctBo Opaiity , mpeaocTaBIsIONIeH JOCTYI K y4eOHOH JUuTeparype mo o0nieo0pa3oBaTebHBIM U
o01IenpoGUITHHBIM TUCIUTIIHAM.
7. I''I1.Otroukuit EctectBo3Hanme. YueOnuk u npaktukym mais CI1O. Mocksa. FOpaiit. 2021r.
O6p. mnargopma urait.ru loroBop ¢ OOO «DnekrpoHHoe u3narenbctBo KOpaiit» , mpemocTas-
JSIOIIEH OCTYI K Y4eOHOM JuTepaTrype Mo o0I1eo0pa3oBaTeIbHBIM B 00IIeTpOdUIbHBIM JHC-
[UTUTHHAM.
8. H.I1.Kanamuaukos, C.E.MypaBséB ®usuka B 2 yactsax. Yactes 1. Mocksa. FOpaiit. 2021r. O06p.
wiatdopma urait.ru loroBop ¢ OOO «DnekTpoHHOE M3aatenabcTBo KOpaifT» , mpemocTaBisio-
el TOCTYyN K y4eOHOW JHuTeparype Mo oOrieo0pa3oBaTeNbHBIM M 00MIETPO(UIBHBIM JTHCIIH-
TUTHHAM.
9. H.I1.Kanmamnaukos, C.E.MypaBséB ®@uszuka B 2 yactsax. Yacte 2. Mocksa. IOpaiit. 2021r.
O6p. mnaropma urait.ru loroop ¢ OOO «DnekrpoHHoe u3narensbctBo KOpaiit» , mpemocras-
JISIOIEH JOCTYI K Y4EeOHOM JuTepaTrype mo o01eo0pa3oBaTeIbHBIM | 00IIeTpOdUIbHBIM JIHC-
[UTUTHHAM.
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JlonoJHUTEIbHbIEe HCTOYHHKH:
1. 'abpuensn O.C., OctpoymoB W.T'., ITypsimesa H.C. u ap. EctectBo3znanue. ba3zoslit ypo-
BeHb. 10 k1. M.: [Ipoda, 2013.
2. I'abpuensn O.C., OctpoymoB W.T'., ITypsimesa H.C. u ap. EctectBo3znanue. ba3zoslit ypo-
BeHb. 11 k1. M.: [Ipoda, 2013.
3.bensieB JI.K. buonorus. O6mias 6uonorus. 10-11 xnaccel. Yuebuuk. ba3zoBsiii ypoBeHb. M.
IIpocsemenue, 2013.
HNuTepHeT-pecypcenl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (37eKTpOHHBII XypHaT «XUMHKH U XH-
MUS).
www. chemi. wallst. Ru (Xumusi. OOpazoBaTenbHBIN CAUT TSI ITKOJTHHUKOB).
www. chem. mzu. su (OnekTpoHHas OUOINOTEKA IO XUMHUH).
www. hvsh. ru OKypnan «Xumus B mkose»).
www. hij. ku (kypHanT «XUMHS U )KU3HBY).
www. biology. asvu. ru (Bcst 6uonorus. CoBpeMeHHasi OMONIOTHUs, CTaThU, HOBOCTH, OUO-
JNOTEKA).
8. www. window. edu. ru.windou (EanHoe okHO nocTyma Kk 00pa3oBaTelIbHBIM pecypcam
HNuTepHeTa o OMOJIOTHH).
9. www. interneturok. ru («Buneoypoku no npeameram HIKOJbHOU MPOTPaAMMBD».
10. www. class-fizika. narod. ru («Knacc!nas qocka aiist m0003HATETBHBIXY).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIUIX).
12. www. interneturok. ru («Bumeoypoku mo npeameTam mKOJIbHONU TPOTPaMMBI»).
13. http://fizika.spc3.edusite.ru/p19aal .html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

NowvkEwWw

HAT'JISIIHBIE IIOCOBUSI

1.Kommiekt Tabmui. buonorus. 10-11 kmaccel. Iutonorus. I'eneruka. Cenexnus (12 tabmui).
2.Kommekt tabsmi. buonorus. 10-11 knaccsl. DBomononnoe yuaenue (10 tabmmi).

3. Kommutekt tabmui. Xumus. Ctpoenue Bemectsa (10 tadmir).

4. Harnsmaoe mocobue. CTpOCHHUE COTHEYHOM CUCTEMBI.

5. HarnsgHo-paznatounoe nocodue. TepmoanHamuka.

6. Harmsimao-pa3natounoe nocobue. Kunemarunka.

7. HarnsigHo-pa3aarodnoe mocobue. MarHuTHoe mosie. DIeKTPOMAarHuTHAS HHIYKITUS.
8. HarnmsmHo-pa3gaTounoe nocooue. Mexanndeckue KoiaeOaHus U BOJIHBI.

9. HarnsgHo-pa3garoynoe nocodue. DIeKTPOMAarHUTHBIE KOJICOAHHS U BOJTHEI.

10. Harnsanmao-pa3aarounoe nocodwue. [leproandeckas cucteMa XMMUYECKUX DJIEMEHTOB.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOT'O IPEJIMETA
KoHTpoJib U o1leHKa pe3ylbTaTOB OCBOCHUS yUeOHOTO IpeaMeTa OCYIIECTBIISIETCS MPenoiaBa-

TCJICM B IIPOLCCCC MPOBCACHUA MPAKTUUCCKHUX 3aHATUHA U CaAMOCTOSTEIbLHBIX pa60T, TECTUPOBA-
HUs, a TAKXKC BBIITOJITHCHHUA O6y‘laI-OHlI/IMI/ICSI HHIWBHUIYaAJIbHBIX SaﬂaHHﬁ.

Pe3yabTaThl 00yyeHus DopMbI 1 METOAbI KOHTPOJIS U
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
YmeHnus:
B pesyabTare ocBoenusi npeamera OYIL.07 Ecre- | BHeay1uTOpHast CaMOCTOSATEIbHAS
CTBO3HAHUe 00y4aloluiics 10J5KeH 3HATh: pabota, KOHTpoJibHas  pabora,
3.1. oCHOBHBIC HAYKH O MPHUPOJEC, UX OOIIHOCTH U OTIHU- | MPAKTUYECKUE 3aHATHUS
Yus;
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3.2. €CTECTBEHHOHAYYHBIM METOJ| MO3HAHUS U €ro Cco-
CTaBJISIFOIINME, €IUHCTBO 3aKOHOB MPHUPOILI BO Bcenen-
HOI;

3.3. B3aMMOCBSI3b MEK/y HAyYHBIMHU OTKPBITHSIMHU U pa3-
BUTHEM TEXHUKU U TEXHOJIOTUH;

3.4. BKJIaJg BEIHKUX Y4YEHBIX B (POpPMHUpOBAaHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOI KapTHUHBI MUPA;

B pesyabrare ocBoeHusi npegmera OVYIL.07
EcrtecTBo3HaHMe 00y4aromuiics 10/IKeH YMeTh:

VY.1. opUeHTUPOBATLCS B COBPEMEHHBIX HAYUHBIX
MNOHATUSX U UH(OPMALIUK €CTECTBEHHOHAY4YHOTO COJIep-
KAHUS;

V¥.2. paboTaTh ¢ ecTeCTBEHHOHAy4YHON HH(pOpMa-
[Uei: BIaJieTh METOIaMHU TTOUCKA, BBIICTSTH CMBICIOBYIO
OCHOBY U OIICHUBATh I0CTOBEPHOCTh MH(OpMALINK;

VY.3. UCMoNb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS
B IIOBCEIHEBHOMN XU3HU I 00ecIieyeHusI 0€30I1acHOCTH
KU3HEJEATEIILHOCTH, OXPaHbl 30POBBS, OKpYKaroIIeih
CpPEIIbI, YHEPTOCOEPEIKEHUS;

B mporpammy yue6Horo mpeamera OVIIL.07
EctecTBO3HAaHME BKJIIOYEHO COJNEpIKaHUE, HAMPABICHHOE
Ha (opMUpOBaHHWE Yy CTYIEHTOB KOMIIETEHIIHII,
HEOOXOMUMBIX Ui KadecTBeHHOTO ocBoeHus OITOII
CIIO na 6a3e 0OCHOBHOT'O 00IIeT0 0Opa30BaHuUs.

B pesynbrare ocBoeHms mpeamera y oOydaro-
nierocst GOpMUPYIOTCS CIIEAyIoNue 001Ie KOMIIeTeH-
nnu (OK):

OK 10. Hcnonp30BaTh B IpodeCcCHOHATBHOM e~
TCJIBHOCTU YMCHUA U 3HAHUA, ITOJTYUYCHHBIC 06y‘-IaI-OH_II/IMI/IC}I B
X0JI¢ OCBOCHHS YICOHBIX MPEIMETOB B COOTBETCTBUH C dee-
PaJIbHBIM IrOoCyAapCTBCHHBIM O6pa3OBaTCJ'ILHBIM CTaHAapTOM
CpeIHero oo1ero oopa3oBaHusl.

XAPAKTEPUCTUKA OCHOBHBIX BUIOB IEATEJBHOCTU CTYJAEHTOB (0.10-
KN «XUMUA» U «BH0J0orus)

Conepxanue o0yyeHust XapakTepucTHKA OCHOBHBIX BH/IOB /1eATeJIbHOCTH CTYy-
JAEeHTOB (HA ypOBHE Y4eOHBIX IeHCTBHI)

XUMUA

Brenenne PackpeiTue BkIaga XMuMUYECKON KapTUHBI MUPa B €IUHYIO
€CTECTBEHHO - HAyYHYIO KapTUHY MUpa. XapaKTepUCTHKA
XUMHUHU KaK TPOU3BOIUTEIIHHON CHUJTBI OOIIECTRA.

Baxueiinme xuMu4eckue moHsI- YMeHue 1ath ONnpeeeHue U ONEpUpOBaTh CIEAYIOUUMHU

THUSA XUMHYSCKHMH ITOHSTUAMU: «BEIISCTBOY, «XUMHYCCKUN

AIIEMEHT», «aTOM», «MOJIEKYJa», «HOHY, «U30TOIbI», «XU-
MHUECKas! CBSI3b», «QIEKTPOOTPULIATEIBHOCTbY, «BAJICHT-
HOCTB», «CTETIEHb OKHCICHUS», «MOJIbY, «MOJISIpHAsi Mac-
ca», «pPacTBOPBD», «IJEKTPOJIUT U HEDJIEKTPOIIUTY, «DJIEK-
TPOJIUTHYECKAS JUCCOLUALUA», OKUCIUTEND U BOCCTAHO-
BUTEIIbY», «OKUCIIEHUE U BOCCTAHOBJIEHUEY, «CKOPOCTh XH-
MHYECKOM PeaKIMny, «<XXUMHUECKOE PABHOBECHEY, «PYHK-
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HMUOHAJIbHAA I'pYIIIay, «<U30MCPUD).

Baxwuelimme BenecTsa 1 MaTepu-
aJTBI

XapakTepuCTHUKa CTPOEHUS aTOMOB U KPUCTAJIOB U HA 3TOU
OCHOBE — OOILIIMX XUMUYECKHUX CBOICTB METAJUIOB M HEME-
TaJuUIOB. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, I10-
Jy4EeHHS U IPUMEHEHMS BAKHEHIINX HEMETAILIOB.
XapakTepuCTUKa COCTaBa, CTPOCHUS M OOLINX CBONCTB
BXHEHIINX KJIACCOB HEOPTAHNYECKUX BEILECTB.

Onucanue cocTaBa Ba)XKHEHIINX IIPEICTaBUTENEH OpraHuye-
CKUX COEMHEHUI: METaHOJIa, ITAHOJIA, CJIOKHBIX I(PUPOB,
KHUPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapUI0B, TUCA-
Xapua0B, MOJINCaXapHUI0B, aMUHOKHUCIIOT, OEJIKOB, HCKYC-
CTBEHHBIX Y CHHTETHYECKUX I10JIMMEPOB.

XUMHAYECKHUH A3BIK U CUMBOJIMKA

Hcnonb3oBanue B ydeOHOU U MPOPECCHOHATBHON JeATEIb-
HOCTHU XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKH.

HaspiBanne n3yyaeMbIX BEIIECTB MO TPUBHAIBHON WIIN
MEXTYHAPOTHONH HOMEHKIIAType M OTPAKEHUE COCTaBa ITHX
COEIMHEHUH C MOMOIIBI0 XUMHUYECKUX POPMYIL.

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX nporeccoB. Kimaccu-
(uKays XUMHUYECKUX PEAKLUH 110 pa3IuMyHbIM IIPU3HAKAM.

Xumuueckas nH(popmarus

[IpoBenenue caMOCTOSTENILHOTO MOMCKA XHMHUECKOHN HH-
(dopManuy ¢ UCIOIH30BAHUEM PA3TMYHBIX HCTOUHHKOB
(HayyHO — MOMYJISIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaH-
HBIX, PECYPCOB MHTEPHETA).

[IpodunbHoE 1 podeccnonatb-
HO 3HAYMMOE COJIep)KaHHe

OOBsICHEHHE XUMHUYECKHX SIBJICHUI, IPOUCXOISIINX B IIPH-
pone, ObITY.

Co0uroieHre MPaBUIT AKOJIOTUIECKU TPaMOTHOTO MOBEIe-
HUSI B OKpYKaloIlEen cpeie.

O1eHKa XUMHYECKOTO 3arpsi3HEHNUST OKPYKAIOIIeH cpe/ibl Ha
OpraHu3M YeJOBeKa H JAPYTUe )KUBBIC OPraHU3MBI.
Cobmtonenue npaBm 6€30MaCHOTO 0OpaIleHUs C TOPIOUYUMHU
Yl TOKCHYECKUMH BEIICCTBAMH

BHOJIOI'UsA

buosnorust — COBOKymHOCTh HayK
0 )KMBOH npupoze. MeToabl 1o-
3HAHWUA B OUOJIOTUU.

3HAaKOMCTBO C OOBEKTaMH U3Yy4eHUs] OMOJIOTHH.
BrisiBienue ponu 6uosioruu B GOpMHUPOBAHUH COBPEMEH-
HOM €CTECTBEHHO — HAyYHOU KapTUHBI MUpa U IPaKTHYE-
CKOU JEeSATEIbHOCTH JIIOICH.

Kierka

3HAKOMCTBO C KJIETOYHON TEOPHEN CTPOEHUSI OPIraHU3MOB
[Tonydyenue npeacTaBiIeHU O PO OPraHUYECKUX U HEOP-
TFaHUYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPTaHU3MOB,
CTaJuil OHTOT€HE3a Ha IPUMEPE YEIOBEKA.

3HaHKWE NPUYKH, BBI3bIBAIOIIUX HAPYIIECHUS B Pa3BUTUHU OP-
raHu3Ma.

YMeHue noap30BaThCsl TECHETUYECKOW TEPMUHOIOTHEN 1
CHUMBOJIMKOM U pellaTh FT€HETUYECKUE 3a/1aUH.

3HaHMe 0COOECHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEH-
HOW M3MEHUYMBOCTH U UX OMOJIOTUYECKON POIIU B IBOTIOLIUU
JKHBOTO.

Bun

YMeHue AHAJIM3UPOBATH U OLICHUBATL PA3JIMYHLIC T'MIIOTC3bI
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MIPOUCXO0KICHHS )KU3HU Ha 3eMIIE.

YMeHue npoBOIUTE OMHUCaHNE 0cOOel OTHOTO BUAA 110
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3BuTHE crioCOOHOCTEH SICHO U TOYHO M3JIaraTh CBOU MbIC-
JIM, TIOTUYECKN 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI, BOCIIPHU-
HUMaTh W aHATM3UPOBATH MHEHHE COOECETHUKOB, MPU3HA-
Bas MPaBO APYroro 4eJoBEKa HA HHOE MHEHUE.

YMeHue 10Ka3bIBaTh POJACTBO YEIOBEKA U MIIEKOIUTAIO-
HIMX, OOIIHOCTH U PAaBEHCTBO YEJIOBEYECKUX pac.

OKOCHUCTEMBI

3HaHME OCHOBHBIX SKOJIOIMUYECKUX (PAKTOPOB U UX BIHSIHHUE
Ha OPraHu3Mbl.

3HaHME OTJIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX CO00-
IIECTB — arPOIKOCUCTEM.

[Toryuenue npeacTaBIeHUs O CXEME YKOCHCTEM Ha MpuMepe
ounochepsl.

[TnanupoBaHue COOCTBEHHOU NEATEILHOCTH JJISl JOCTHKE-
HUS ITOCTAaBJICHHBIX ueneﬁ, opraHu3anus CAMOKOHTPOJIA U
OLICHKH MOJTY4YEHHBIX PE3yJIbTaTOB.

OO0yuenue coOII0ACHUIO TIPAaBUII TTOBEICHHS B IpUpO/IE, Oe-
PEKHOMY OTHOIIICHHUIO K OMOJIOTHYEeCKUM 00BeKTaM (pacTe-
HUAM U )KUBOTHBIM U UX COOGH_IGCTBaM) " UX OXpaHe.

XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH CTY-

AEHTOB (06510k «®u3nkay).

Conep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX IelCTBHI)

Beeoenue. Mexanuka

Kunemaruxka

Pa3zBuTHe ctoCOOHOCTEH SICHO M TOYHO M3J1araTh CBOM MBICIIH, JIO-
TMYEeCKH OOOCHOBBIBATH CBOIO TOYKY 3PEHMS, BOCIPUHMMATH WU
AHATM3UPOBATH MHEHUS COOCCETHUKOB, MIPU3HABAsI MIPABO JIPYTO-
ro 4ejoBeKka Ha MHoe MHeHue. [IpuBeaeHre MpUMEpPOB BIUSHUS
OTKPBITHI B (PU3HUKE HA MPOTPEecC B TEXHUKE U TEXHOJIOTUU IPO-
u3BojcTBa. O3HAKOMIJIEHHE CO CIOCOOaMU OMHMCAHUS MEXaHU4e-
CKOr0 JBMKECHMS, OCHOBHOM 3aJauyeil MexaHuku. M3ydeHue oc-
HOBHBIX (PM3MYECKUX BEIMYMH KMHEMAaTUKU: MEepeMeIlleHus, CKO-
poctu, yckopenws. HalOironeHne OTHOCHTETBHOCTH MeXaHWYe-
CcKoro JBmkeHus. PopMyIupoBaHHE 3aKOHA CJIOXKEHHUS CKOPO-
creii. MccnenoBanue paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOIO JIBH-
JKeHUs (Ha mpuMmepe cBOOOIHOTO TAJCHUsS Tell) U PAaBHOMEPHOTO
JIBUKEHUSI Tella M0 OKPY>KHOCTU. [ToHMMaHue cMbICIa OCHOBHBIX
bu3NYECKUX BEIMYHH, XapaKTEPU3YIOIIUX PAaBHOMEPHOE JIBHXKeE-
HUE Tela M0 OKPY>KHOCTHU

Jnnamuka

[Tonnmanue cMpiciia Takux (U3MYECKUX MOJIENeH, KaKk MaTepu-
ajbHasl TOYKa, MHEpLUUabHas cucTeMa otcuera. 3mepenue mac-
Chl Tela Pa3IMYHBIMU criocoOamu. M3mMepeHue cui B3auMOCH-
CTBHUA Tell. Beducienue 3HaueHUs YCKOPCHUA TCJI MO U3BCCTHBIM
3HAYEHUSIM JEMCTBYIOUIUX CUJI U Macc Tell. YMEHHUE pa3nuyaTh
CUITY TsDKeCTH U Bec Tena. OObsICHEHHE U MPUBEICHIE MTPUMEPOB
ABJICHUS HEBeCOMOCTU. [IpuMeHeHne OCHOBHBIX MOHATUH, (op-
MYJI U 3dKOHOB JJTMHAMHWKHU K PCIICHHUIO 3aaa4
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3aKOHBI COXpPAHEHUS B Me-
XaHHUKE

OObsicHeHHEe pEeaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXpaHe-
HUs uMIyibca. lIpumeHenne 3akoHa COXpaHEHUs UMITYJIbCa IS
BBIYMCIICHUS] U3BMEHEHHUI CKOPOCTEN TEJ MPHU UX B3aUMOJICHCTBHU-
sax. Beruncnenune paGOTBI CUJI U U3MCHEHUS KHHETUUECKOU SHEp-
UM Tena. BeruncneHnne moTeHIuanbHON SHEPrUH Tell B rpaBUTa-
IOHUOHHOM II0JIC. XapaKTepI/ICTI/IKa MMPOU3BOAUTCIILHOCTU MAlIWH U
JIBUTATENIEH C MCIOJIb30BAHUEM MOHSTHSI MOIIIHOCTH

OcHO06bl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKU

MonexynsapHas pu3uka

@opMyJIMPOBAHUE  OCHOBHBIX  TOJOKEHUH  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH. BEIMOTHEHNE YKCIIEPUMEHTOB, CITYKAIIUX
000CHOBaHHEM MOJICKYJISIPHO-KMHETHYECKOM Teopun. HaGmrone-
HUE OPOYHOBCKOTO ABWKEHHs M siBieHUs auddysun. Onpenene-
HUE TapaMeTpoB BEUIECTBa B ra3000pa3HOM COCTOSIHMM Ha OCHO-
BaHWUU YPaBHEHUS COCTOSHUS UIealbHOTOo ra3a. [Ipencrasienue B
BUJIe Tpaduka H30XOPHOTO, HM300apHOTO W HM30TEPMUUYECKOTO
IIPOLIECCOB. BbIUMCIIEHHE CpPEeIHEW KUHETUYECKOW JHEPIHH TeEIl-
JIOBOTO JIBMKEHHS MOJIEKYJ MO HM3BECTHOM TeMmmeparype Bellle-
cTBa. MI3MepeHne BIaKHOCTH BO3/IyXa

TepMmoauHamuka

OKCIEpUMEHTAIBHOE HCCIIEJOBAHUE TEIUIOBBIX CBOWCTB Belle-
cTBa. Pacuer konmuecTBa TEMJIOTHI, HEOOXOAMMOrO IJsl OCY-
LIECTBIICHUS MTpOLEecca MPEBPALICHNs BEIIECTBA U3 ONHOIO arpe-
raTHOTO COCTOSIHUS B JApyroe. Pacuer M3MEHEHHs BHYTPEHHEH
SHEPruM Tej, padoThl M NEPEAAHHOr0 KOJMYECTBA TEIUIOTHI Ha
OCHOBAHMU IEPBOT0 3aKOHA TepMOIuHAMHUKH. OObsICHEHUE TPUH-
LIMIIOB IEHCTBUS TEIUIOBBIX MAIIUH

OcHo6bl 371eKMPOOUHAMUKU

DJIEKTPOCTATHKA

Brruncnenne cuil B3aMMOAECHCTBUSL TOUEUHBIX AJEKTPUUYECKUX 3a-
pAnoB. BhluncieHne HanpsyKEHHOCTH M MOTEHLMANa 3JIEKTpUue-
CKOr0O TOJISI OJTHOTO M HECKOJBKHUX TOUYEUYHBIX 3apsnoB. M3mepe-
HUE Pa3HOCTH noreHuuanoB. [IpuBeneHune nNpuMepoB MPOBOIAHU-
KOB, JMDJICKTPUKOB M KOHJEHcAaTOpoB. HaOmroneHwe sBIICHHS
AIEKTPOCTATUUECKOW MHIYKLIMK U SBJICHUS TOJIIPU3ALNH JUAJICK-
TPUKA, HAXOSIIETOCs B AJIEKTPUUECKOM T10JIe

ITocTOsIHHBIN TOK

N3mepenue MomHOCTH AekTpudeckoro Toka. M3mepenne 2J1C n
BHYTPEHHETO CONPOTHBIICHUS MCTOYHHMKA Toka. COOp M HCIIBITa-
HHUE DJIEKTPUYECKHUX LIENEeH C Pa3InYHbIM COEAMHEHUEM IPOBOI-
HHKOB, pacyeT UX I1apaMeTpoOB

MaruurtHoe noJse

Habmronenue aeiicTBUsi MAarHUTHOTO TIOJISE HA TIPOBOJTHUK C TOKOM,
KapTUHOK MAarHUTHBIX mosed. @opMyaupoBaHHUE MpaBUiia JEBOU
PYKHU AJis ONpeZesieHus] HampasiieHus cuibl Amnepa. Beruncie-
HUE CUJI, EHCTBYIOIIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM TI0O-
je, oObsCHEeHHE NMPHUHIMIA JeHCTBUS AneKkTpoasurarens. Vccre-
JIOBaHME SBJICHUS AJIEKTPOMArHUTHOW MHAYKIIUU

Koneoanus u éonnwi

MexaHuueckue KoJicOaHus
U BOJIHBI

[IpuBenenne mpuMepoB KosiedaTenbHBIX ABMKEeHUU. MccrmenoBa-
HUE 3aBHCHMOCTH IEpHOaa KOJIeOaHW MaTEMaTHYECKOTO MasT-
HUKa OT €ro JUIMHBI, MAaCChl U aMILTUTY/bI Konebanuii. Ompenene-
HUE YCKOPEHHS CBOOOTHOTO TMaJCHHUS C MOMOIIBIO MaTeMaTH4de-
ckoro mastHuKa. HabGmonenue konebanmii 3Byqarero tena. [Ipu-
BEJICHUE 3HAUYECHHUSI CKOPOCTH PACHpOCTPAHEHHUs 3ByKa B pa3jivy-
HBIX cpefax. YMeHue OOBSCHATH MCIOJIh30BaHUE YIbTPAa3BYKa B
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MEIULNHE

DJnekTpoMarHuTHeIe Kose- | HaGmioneHne ocumsuiorpaMM TapMOHHUYECKUX KOJIGOAHWH CHIIBI
O6aHus M BoiHbBL. CBeToBbIE | TOKA B Lenu. OObsACHEHNE MPEBPAIIECHUS SHEPrUU B HJI€AIBHOM
BOJIHBIL. JIMH3BI KoyiebaTenbHOM KOHType. M3ydeHue ycTpoilcTBa W IpUHIUNA
nercTBusl TpaHchopmaropa. AHaIM3 CXEMBI Mepefavyd JIEKTPO-
SHEpPruu Ha OompIKe paccTosiHUA. [IpuBeieHue MpUMEpPOB BHUIOB
paavocBA3U. 3HAKOMCTBO C YCTPOMCTBAMM, BXOASAIIUMU B CUCTE-
My paauocBszu. OOcyxkaeHne 0coOEHHOCTEH pacrpoCTpaHeHHS
paguoBosH. [IpuMeHeHME Ha NPAKTHKE 3aKOHOB OTPAXKEHUS U
IPEJIOMIICHUS CBETA IMPH pelleHuu 3anad. Habmonenue sBieHus
JU(QPaKkLuU U JUCIIEPCUU CBETa. Y MEHHE CTPOUTh M300pakeHUs
IPEIMETOB, JaBaeMble JIMH3aMU. PacueT onTu4ecKol CUIIbI JIMH3bI

Dnemenmul K6AHM OGO huzuKu

DOnemMeHTHl KBaHTOBOM pu- | KBaHTOBBIE cBolicTBa cBera. HabmioneHune (oTodneKTpHUIecKoro
3UKH apdekra. Pacuer mMakcMManbHONW KWHETUYECKOW DHEPTUM DJICK-
TpoHOB Tipu GoTodppekre. Pusuka aroma GopMyarpoBaHHE TO-
crynaroB bopa. HaGmtonenune nuHEHYaTOro M HENPEPHIBHOTO
CHEKTpOB. Pacyer 4acToThl M IMHBI BOJHBI HCIYCKAEMOI'O CBETA
IIpU IEepexoJe aroMa W3 OJHOI0 CTAIMOHAPHOIO COCTOSIHUS B
npyroe. OObsicCHeHUE MPUHLIMIIA JIeicTBUs J1azepa. Dusnka aTom-
HOTO si/Ipa U DJIEMEHTApHBIX YacTuil. Habmoaerne TpekoB anbda-
yacTull B KaMepe Bumnbcona. Perucrpanus ssnepHbIX U3Iy4EeHUN C
noMouiplo cuerunka ['eitrepa. Pacder sHeprum CBsI3M aTOMHBIX
snep. Ilonumanne EeHHOCTH HaYy4YHOTO MO3HAHHUS MUpPa HE BOOO-
e JUIsl YeJIOBEYeCTBa B LIEJIOM, a JUIS KaXJO0Tro O0y4aromierocs
JIMYHO, LIEHHOCTH OBJIAJICHUSI METOJOM HAy4yHOrO IMO3HaHUsS AJIs
JOCTHIKEHUS ycexa B JJI000M BUJIE MPAKTUYECKOM IeATEeNbHOCTH

Bcenennan u ee J60/10UuUA

Bcenennas u ee sBomonust | Ctpoenue u pa3sutue Beenennoit. O0bsicHEHHE MOJIENTN PACIIIN-
pstomeiics Beenennoit. [Ipoucxoxaenue CoaHEUHON CUCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u mmanet B Teneckon. Habmonenne
COJTHEYHBIX MATEH C TOMOIIBIO TEJIECKOMa

5. METOAUYECKHUE YKA3AHUSA 11O OPTAHU3ALIUU CAMOCTOSATEJIb-
HOWM PABOTHI CTYJIEHTOB

OTnenbHBIM BHIOM NMPAKTHYECKON pabOTHI CTYJCHTOB B PaMKax U3ydeHHs y4eOHOTO mpeame-
ta OVYIIL.07 EcTecTBO3HaHME SBISICTCS BHEAyIUTOPHAs CaMOCTOSITENbHAs paboTa, mperoia-
raromas CaMOOpraHu3alruilo CTYJACHTOB Ha BBIIMOJIHCHUC OMNPCACICHHBIX BUIOB y‘-ICGHOﬁ Acs-
TEIbHOCTH, & UMEHHO: padOTy CO CIPAaBOYHOW JIMTEPATypOill B paMKax MOATOTOBKH JOKJIAJOB,
COOOIIEHUH, MOATOTOBKY K OOCYKICHHSIM, AUCKYCCHUSM, TUCIYTaM, CEMHUHAPCKUM 3aHATHUSM,
KOHTPOJIbHBIM paboTaM, Au(pepeHInpOBaHHOMY 3a4eTy, a TaKKe BBIMOJIHEHHE OMpPEeIeIeHHbIX
BHJIOB IIPAKTUYECKUX 3a1aHUM, ITIOJYYEHHBIX B XO/€ ayJUTOPHBIX 3aHATUN.

Kaxnas dhopma caMocTosITETbHONM pabOThI CTYJIEHTOB OLIEHWBAETCS OTAEIBHO U IMpeIHa3Ha-
YyeHa JUIsi oTpabOTKM Pa3IMYHBIX METOAOB YCBOEHHS M3ydyaeMoro B Kypce marepuana. Iloaro-
TOBKa COOOIICHUH (JI0KJIamoB, pedepaToB) MpeaHa3HauCHa JIJIs paciIupeHusi HHHOPMAITMOHHOTO
IOJISl CTY/IGHTOB B PaMKax M3y4yaeMOM TeMbl, a Takke (pOpMUPOBAHUS y CTYJCHTOB HAaBBIKOB OT-
Oopa TJIaBHOM M BTOPOCTEIIEHHON MH(OpMAIIUU 10 paccMaTpUBaeMOi mpoliiemMe, a TaKKe HaBbI-
KOB CHCTEMAaTH3aluu H30bITOYHOM HH(popManuu. BeIosHEHHE Pa3HOYPOBHEBBIX JIOMAIIHUX
3aJjaHul IpeHa3HayeHo Il GOpPMUPOBAHMS y CTYJCHTOB HaBBIKOB BBHICTPAUBAHUS YETKOM CXe-
MBI OTBETA Ha BOIMPOCHI Pa3IMYHOTO YPOBHS CII0O)KHOCTH, a TaKXe Ha (OPMHUPOBAHUE Y CTY/ICH-
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TOB OOBEKTUBHOTO MPEACTABICHUS O CTEIICHH OBJAJCHHS M YCBOCHUS UMHU U3y4aeMOro MaTepH-
aja B JaHHBIM MOMEHT BpEMEHU. BBINONIHEHNE PEKOMEHIyEMbIX BAPUAHTOB B TECTOBBIX U pa3-
HOYPOBHEBBIX 3aJaHUM TAKXKE I103BOJIAECT CTYIEHTAM JIydlle IOArOTOBUTHCS K MTOIOBOM IIPO-
BEpKE MX 3HAHUHU MO M3y4eHHbIM TeMaM. [IoAroToBka K MPAKTHUUYECKUM 3aHATUSAM (CEMHHApaM,
JMCKYCCHSIM) TTO3BOJISIET CTYJIEHTAM 3aKPENUTh HABBIKM KPUTHYECKOTO MBIIIJICHUS MPH padoTe
CO CIIPaBOYHOM JIUTEPATypOl M UCTOYHHUKAMHU, U YTIIyOUTh 3HAHUS 110 KOHKPETHBIM T€MaM H3Y-
4aeMoi yueOHOH IUCIUIIHBI.

B momonip cTyaeHTaM I BBIIOJHEHUS 3aJaHUN Pa3IMYHbIX BUIOB MIPEAJIAraeTCs:
- CIIMCOK OCHOBHOM U BCIIOMOT'aTeJIbHOW JIMTEPATYPBHIL;
- CIIMCOK ITPUMEPHBIX TEM JOKJIaJ0B U COOOIICHUH.

CnucoK MpUMEPHBIX TeM JI0KJIA0B U COOOIIEHH I

Pazngen «Xummus».
. Tabnmumia Meneneena.
. X¥UMUs 1 My3bIKa: KOMIO3UTOp ¥ XuUMUK I1. bopoauH.
. Bona B ku3HU YellOBEKa.
. YUeHbIC - XHUMUKH.
. YTI1€BOIbI ¥ UX POJIb B )KUBOM IPUPOJIE.
. 2Kupbl Kak NpoAYKTHI MUTAHUS U XUMUYECKOE ChIPhE.
. XUMHYECKasi CAMBOJIMKA.
. [IpupoiHbIE UICTOYHUKH YTIIEBOJIOPOIOB.
9.CuHTEeTHYECKHE MOIOIIINE CPEACTBA, X JTOCTOMHCTBA U HETOCTATKH.
10.Xumust B OBITY.

01N DN AW

Paznea «buonorus».
1.Y4ensle — 61oI0TH.
2.KiierouHasi TEOpUs CTPOEHMSI JKUBBIX CUCTEM.
3.OTKpbITHE HYKJIIEMHOBBIX KHUCJIOT.
4.HacnencTBeHHbIE 3a00ICBaHMSL.
5.Yuenue B.M.Bepnaackoro o 6uocdepe.
6.Kpacnas knura Himkeropoackoit oomactu.
7.3anoBeanukn Hmkeropoackoit obmacTu.
8.Benukue reHeTuKu.
9.I'no6GanbHBIC KOJIOTHYECKHUE TPOOIEMBI.

Paznen «Puszukar».
doToanmnapar.
OcHoBbl MKT.
JInH3bL
["a30BBIE 3aKOHBI.
[Tpunmun Iefirronca.
YpaBHenue Makcaeia.
Bo3spaelictBue paguoun3inydeHuid.
ATOMHBIN peaxkTop.
Benukue ¢puszukn.
10. OTKpBITHE 3JIEKTPUUECKOTIO TOKA.
1. [TocTosAHHBIN U BpEMEHHBIN TOK.
12.  Slnepnas suepretuka B Huxeropozckoi o0macT.
13. DOTOINEMEHTHI.
14.  VYaprpa3Byk (monydeHHe, CBONCTBA, IPUMEHEHUE).
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

VYipasiaseMbIi TEPMOSIEPHBII CUHTES.

Y CKOpHTEH 3apsyKEHHBIX YaCTHULL.

CoBpeMEHHBIE CPEACTBA CBSI3U.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

CoBpeMeHHasl CITyTHUKOBAsI CBSI3b.

AnbpTepHAaTUBHAs YHEPreTHKA.

AtomHas ¢uszuka. M3oromsl. [IlpumeHeHne paanoakTHBHBIX H30TOIOB.
Barnsig va 3penue.

['onorpadust 1 ee mpuMeHEHHE.

Judpakmus B HaIICH KU3HU.

Knaccugukanus 1 xapakTepUCTHKH 3JI€MEHTapHBIX YaCTHULI.
KoHcTpyKIus 1 BUIBI 1a3€pOB.

Kpuosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUN U MX UCIIOJIb30BaHUE.

MarnuTHble U3MepeHus (IPUHIMITBI TOCTPOSHHSI TPUOOPOB, CIIOCOOBI U3MEPEHUS Mar-

HUTHOTO MTOTOKA, MATHUTHOW WHYKIIHHN).

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

Metoa Me4YEHBIX aTOMOB.

MeTo b1 HaOIIOIEHNS U PETUCTPAIIUU PAJMOAKTUBHBIX U3JIyY€HUN U YaCTHIL.
MoOumnbHbIN TenedoH.

OnTrueckue sIBIEHUS B IPUPOLE.

[IpuMeHeHue s1epHBbIX PEaKTOPOB.

[Ipoun3BoacTBO, nepeaya U UCIOJIb30BAHUE IIEKTPOIHEPTHUH.
[Tee303neKTpUUecKuil 3PPEeKT ero NpuMeHeHue.

PasButre cpencTs cBsA3M U paguo

Pentrenosckue nyuu.

®dusukKa 1 My3bIKa.

[IIxana 31eKTpOMarHUTHBIX BOJIH.

IIpuMepHBIe BONIPOCHI K AU (P PepeHIUPOBAHHOMY 3a4eTy:

1.IlepeyncinuTh CBOMCTBA KUBOW MaTEPHUU.

2. PacckasaTb 0 cocTaBe U CTPOEHMH KIIETKH.

3. Kakue Tunsl pa3aMHoxeHus 3Haete? [IpuBenure npumepsl.

4.Kakue 3aKOHBI HacJae10BaHUs NpU3HAKoB 3HaeTe? [IpuBeauTe npumepsl.

5.HazoBuTe ocHOBHBIE TNI00AIbHBIE 3KOJIOTUYECKUE MPOOIEMBI.

6.Kak cBsizaHO caMO4yBCTBHE 4YeNOBeKa C PU3NIeCKUMHU (PaKTOpaMu OKPYKAIOIIEH CpeIbl?

3anmanus o pusmke:

ba3oBblii ypoBeHb

1. Ha pucyHkax InokasaHbl HadajlbHas U KO-

HEYHAs CKOpPOCTh JOBYX T€JI, JBIKYIIUXCSI 5 i RE
BJIOJIb OCH X C IIOCTOSHHBIM YCKOPEHHEM. & ——m——— e —p—r—

Onna kietka cooTBeTcTBYeT 3 m/c. Bpems &

HaOII0IeHUs PaBHO 4 C.

Kaxkoe Teno pasronsioch, a kakoe — TopMo3uio? Kak u3MeHuIach CKOpPOCTh KaXKJIOrO Teja Mo

Monyit0? UeMmy paBHBI IPOEKLNUN YCKOPEHUM Ten?

2. Uto0B1 paBHOMEPHO TIepeMearh 0pycok maccoit 400 r mo cToiy, K OpyCcKy Ha0 MPUKIIAbI-
BaThb NOPU30HTAIBHO HampasieHHYo cuiny 1 H. Uemy paBHa cuiia HOpMaiabHOM peakuuH, Aeii-

CTBYIOIIast HA OPYCOK CO CTOPOHEHI cTOJA?

3. Kakomy 3HaueHHIO aOCOIOTHOH TeMIepaTypbl COOTBETCTBYIOT: a) HOpMaibHas TeMIleparypa
TeJa YelioBeKa, 0) camas HU3Kas 3aperucTpupoBaHHas Temrneparypa Ha 3emiie (okoso -90°C), B)

Temrneparypa kumneHus azota (-196°C)?
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4. Ha kakoM pacCcTOsSIHUU APYT OT Apyra HaXoAsATcs Ba TouedHbIX 3apsaa S HKn u 2 mxKu, ecnn
OHHM OTTAIKHUBAIOTCS ¢ cuion 3 MH?

Cpennuii ypoBeHb

1. [llapuk TONKHYIM BBEPX MO HAKIOHHOW TIockocTH. HadanmbHas ckopocTh mapuka 4 m/c.
YckopeHue mapuka npu ABUKEHUU BBEPX M BHU3 110 HAKIIOHHOM TJIOCKOCTU OMHAKOBO U PaBHO
o moxaymo 0,5 m/c. Uepe3 CKOIBKO CEKYHJI MOCIe Havdayla JBHKEHHsI CKOPOCTh IIapuKa Oyner
paBHa 1o Moyt 2 m/c?

2. JlexamniemMy Ha JIby KaMHIO COOOIIMIIA CKOPOCTH 2 M/C, TOCJIE Y€TO OH CKOJIB3MII IO OCTAHOB-
ku 10 m. Haiitu ko3 puiiueHT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. Hexoropas macca uaeaibHOIo ra3a HarpeBaeTcst n30XopHo oT Temnepatypsl 27°C no 127 °C,
JaBJIEHHE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenure nepBoHavaIbHOE JaBJICHHUE.

4. Toueunsie 3apsasl 1,0*10-8 Kir u 2,0%10-8 K 3akperuieHbl Ha pacCTOsITHUU | M Ipyr OT aApyra
B BakyyMe. Ha cepenune orpes3ka, COEIMHSIONIET0 3TU 3aps/ibl, HA OJIMHAKOBOM PACCTOSIHUU OT
KOKJIOTO W3 HUX TIOMEIICH TOYeYHbIN 3apsa, paBHbN-3*10-9 Kn. Omnpenenurte Momaynbp u
HallpaBJICHUE CUIIBbL, ACUCTBYIOLICH HA HETO

IoBbIlIEHHBIH YPOBEHD

1. Teno nBurasock B OJJHOM HAampaBJICHHUU C MOCTOSHHBIM yCKOpeHueMm 1,2 M/c? u mpouuio 3a
YETBEPTYIO CEKYHIy OT Hauaja HaOmroJeHus nyTh 6,2 M. HalimuTe HauaapbHYI0 CKOPOCTh TeJa U
yTh, IPONAEHHBIN TesIoM 3a 10 c.

2. K nmpyxwune xectokocthio 100 H/m monsemen 6pycok maccoit 400 r. IIpu
3TOM Opycok omupaercs o cTon (puc.). Kakyro MUHUManbHYIO TOPH30H-
TaJbHYIO CHIIy HY>KHO MPUJIOKHUTH K OpYCKY, UTOOBI CIBUHYTH €r0 C MECTa,
€CJIM YIJIMHEHUE TPYXUHBI PaBHO 3 cM, a KOAIPQPUIIUEHT TPEHUS MEKIY
O6pyckoM u ctosiom 0,37

3. B 6amnone BmectuMocThio 200 1 HaxoauTcs renuid moxa nasieHuem 100
klla mpu Temneparype 17 °C. Ilocne moakadyuBaHus reiausi €ro AaBieHUE MOAHsUIOCH 10 300
klIa, a remneparypa yBenuunnacs 10 47 °C. Ha ckonbko yBenuuuiach Macca reius?

4. JIra 3apsna +0,6uKn u -0,2 1K HaxoasTca B kepocuHe Ha pacctosinuu 0,4m apyr ot apyra.
ONpPEAEINTh HANPSDKEHHOCTH M0Js B Touke O, pacnoioKEHHOM Ha CepeuHe OTpe3Ka MpsIMOH,
COEIMHSIONIEN EHTPBI 3apsI0B.

(({(d
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