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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTb NpUMeHEeHH s POTrPaMMbI
IIporpamma OVYII.07 EctecTBO3HaHME NpeqHAa3HAuY€Ha IJsl U3Yy4YEHHUS] €CTECTBO3HAHUS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arusax CI1O, peann3yrommx o0pa3oBaTeIbHYIO MPO-
rpamMMy CpeaHero oouiero oOpa3oBaHMs B IpeneNax OCBOCHUS OCHOBHOW 00Opa30BaTENbHOW IpO-
rpammbl CITO (OOIT CITO) Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUs MPHU MOJATOTOBKE CIEIHAIH-
CTOB CPEIHETO 3BEHA.

[Iporpamma OVII.07 EctectBOo3HaHme paspaboranHa Ha ocHoBe TpeboBanmii ®I'OC CIIO,
NPEObSBISEMBIX K CTPYKTYpE, COJIEpKAaHUIO M pe3yibTaTaM 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 cneunansHoctu 53.02.03 MHCTpyMEH-
TaJIbHOE UCIIOJIHUTENHCTBO (TI0 BHIaM HHCTPYMEHTOB).

Mecto yuyeoHoro npeamera B crpykrype IHIICC3
Vueonsii npeamer OVYIL.07 EcrecTBo3HaHue sBIAETCS 00S3aTCIBHBIM YYEOHBIM IPEAMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IHUKJIA.

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 MUPA;

(bopMHpOBaHKE TOHUMAHUS B3aUMOCBSA3H U B3aUMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

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

CO3JIaHME YCIIOBHM JUIsI pPa3BUTUS HAaBBIKOB Y4YeOHOM, MPOEKTHO-UCCIIENI0BATEIbCKOH,
TBOPYECKOH 1€ATEIbHOCTH, MOTUBALIMU 00YYaIOLINXCSl K CAMOPA3BUTHIO;

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

c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHOM paboThI BO BpeMsl IPOSKTHO-HCCIEI0BATENbCKOM
U 3KCIIEPUMEHTAILHON JeATENbHOCTH, IIPU MCII0JIb30BaHUU J1a00paTOPHOTo 000py10BaHHUS.

Conepxxanne mnporpammbl  OVYIL.O7 EcrecTBo3HaHuWe HampaBi€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¢ IPOBEJEHUS MPOCTEUILINX MCCIEN0BAaHUM, aHAIN3a ABJICHUMN, BOCIIPUATUS U UHTEPIIPETALINN
€CTECTBEHHO — HAYy4YHOM HH(pOpMaLNH;
- BOCNIHTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH IIO3HAHHS 3aKOHHOW IMPHUPOIBI M HCIOJIb30BaHUE
JNOCTUKCHUM €CTECTBEHHBIX HAYK Ul Pa3BUTHA LUBUIN3ALUU U Ka4eCTBA )KU3HU;
- TPUMEHEHHE €CTECTBEHHO — HAaYYHbIX 3HaHUH B NPO(ECCHOHANBHON NEATENTPHOCTH H
IIOBCEJTHEBHON KM3HM [UId oOecredyeHus Oe30MacHOCTH O KU3HEAEATENbHOCTH; TI'PAMOTHOTO
HCIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLIEH CPEIbL.

B pe3yabrare ocBoenus npeamera OVYIL.07 EcrectBo3Hanue o0yyaromuiicsi 10/2KeH 3HATh:

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 (HOPMHUPOBAHKNE COBPEMEHHON €CTECTBEHHOHAYYHON 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 ¢ ecTeCTBEHHOHAY4YHOH MH(pOpMaIMeil: BIaJAeTh METOJaMH MTOUCKA, BBIACIATD
CMBICJIOBYIO OCHOBY M OLIEHUBATh JOCTOBEPHOCTH 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 OITOII CITIO Ha 6a3ze 0CHOBHOTO 001Ier0 00pa3oBaHMUA.

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

OK 10. Hcnoap30BaTh B IpoQeCCHOHANIBHON AeATEIPHOCTH YMEHHS U 3HAHUS, TTOJIyIeHHBIE 00yYa-
FOIIUMHUCSI B XO/I€ OCBOCHHS YIEOHBIX TIPEIMETOB B COOTBETCTBHH ¢ (heZIepaIbHBIM TOCYIapCTBEHHBIM 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; MPEeayNPEKIAONUN 100 TPEOI0ICBAIONINI 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 Cpelibl, COOCTBEHHOH U 4ykoi 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 ACSATENBHOCTH 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 HEOOXOIUMOCTD
CTAJIKMUBATHCS B MPOQPECCHOHATBHON 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-
MU U OLIEHUBATh €€ JOCTOBEPHOCTD JJIsl JOCTUKEHHUSI ITIOCTABJICHHBIX LIEJICH U 3a1aY;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHUIA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHHBI
MHUpa, MPUPOAE KaK €JUHON IEJOCTHOW CHUCTEME, B3aUMOCBSI3U YelIOBEKa, MPUPOJbI U OOILECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoii;
- BJIa/ICHUE 3HAHUSMU O HauOoJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSIX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX HA 3BOJIIOIMIO MTPEACTABICHHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — HayudHble 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOIIMX SBJICHUM, COXpaHEHUsS 370pPOBbs, oOecredeHus OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
PEXKHOr0 OTHOILIEHUS K MPUPOJE, PALIMOHAIIBHOIO MPUPOIONOJIB30BAHUS, & TAK)KE BBIIIOJIHEHUS POJIH
IpaMOTHOTO IOTPEOUTETI,



- chopMHPOBAHHOCTH MPEJICTABICHUIA 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 alIapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONINM TTO3HABATh MUP, Y4aCTBO-
BaTh B JINCKYCCHUSAX IO €CTECTBEHHO — HAyYHBIM BOIIPOCAM, HCIIOJIb30BATh PAa3IMYHBIC UCTOYHUKH
nH(OpMAaIUY ISl IOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUECKU OTHOCHTHCS K cooOmenusm CMU,
COJIepIKaINX HAYYHYIO HHPOPMAITHUIO;

- copMHUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HE3aBUCHMO OT €ro MPO(heCCHOHATTLHOM IeATeIbHOCTH, Pa3indaTh ()aKThl U OLICHKH, CpaB-
HUBATh OLICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C OIpelie-
JICHHOM CUCTEMOM IIEHHOCTEH.

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

00s13aTeIbHON ayIUTOPHOM yueOHOUM Harpy3ku o0yJarormierocs - 72 Jaca;
CaMOCTOSITENTbHON paboThl 00yyaromerocs - 36 4yacos.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM 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 3aHATUS 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 MIUPOKHMA CIIEKTP BOIPOCOB O
pa3HOOOpa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPbIE MOTYT paccMaTpUBaTbCi KaK €IUHOE
renoe. OCHOBaHHBIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIC TEXHOJOTHH (OPMHUPYIOT
HOBBIA 00pa3 >KU3HU 4YEJIOBEUECTBA, U OOpPa30BAHHBIN YEIOBEK HE MOXKET JUCTAHIUPOBATHCS OT

(dyHIaMEHTAIBHBIX 3HAHUM 00 OKpyxaromeMm wmupe. EcrecTBo3HaHme — HeoTbhbemieMas
COCTaBJIAIONIAs KyJIBTYPBI: ONPEAEIAs MUPOBO33PEHNE YEIIOBEKA, OHO MIPOHUKAET U B TYMaHUTAPHYIO
chpepy, M B OOLIECTBEHHYIO JKW3Hb. PallMOHAJIBHBI €CTECTBEHHO — HAy4YHBI METOJ,

c(OpMHUPOBABIIMIICA B PAMKax €CTECTBEHHBIX HAayK, 00pa3yeT €CTECTBEHHO — HAy4HYIO KapTHUHY
MUpa, HeKoe 00pa3Ho — punocodckoe 06001IeHNEe HAYIHBIX 3HAHUH.

OCHOBY €CTEeCTBO3HAHHUs MpeacTaBiseT (u3Mka, H3ydaromias Hanbosee Ba)KHbIEC SIBJICHUS,
3aKOHBI U CBOMCTBA MaTepUAIbHOTO Mupa. B ¢u3nke ycTaHaBIMBAIOTCS YHHBEpPCAJbHBIE 3aKOHHBI,
CIIPAaBEUIMBOCTb KOTOPBIX IMOATBEPKAACTCA HE TONBKO B 3EMHBIX YCJIOBHAX M B OKOJO3EMHBIX
NPOCTPAaHCTBAaX, HO M BO Bceil BcemenHoil. B sTom 3akmiouaercs mnpu3Hak (U3MKHA Kak
¢byHnamMeHTabHOM Hayku. PU3MKa 3aHHMaeT 0co00e MECTO CPeA €CTECTBEHHBIX HAayK, IOITOMY €€
IIPUHATO CUUTAThH JUAECPOM E€CTECTBO3HAHUA. XUMHS — HayKa O BEIIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBAX, IIpoLleccaXx MPEBPALICHMs, HCIOJIb30BAHUM 3aKOHOB XMMHHM B IIPAKTHYECKOU
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NEeATEIbHOCTH JIIOAEH, B CO3JIaHMM HOBBIX MaTepuanoB. buonorus — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O XMBOH mnpupone. OHa M3y4yaeT PAaCTUTENbHBIN, *KUBOTHBI MUD U
YeNioBeKa, UCIOJIb3ys KaK COOCTBEHHBIE METO/Ibl, TaK U METOJBI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XMMHAW U MaTeMaTUKH: HAONIOJEHUs, SKCIEPHUMEHTHI, HCCIECIOBAHUS C IOMOIIBIO CBETOBOTO M
ANEKTPOHHOTO MHKpPOCKONa, OO0pabOTKy CTAaTUCTHYECKHX JaHHBIX METOJlaMU MaTeMaTH4eCKOH
CTaTUCTUKHU U JIp. Bruosiorus BeIsABIsSET 3aKOHOMEPHOCTH, IPUCYIIUE KU3HU BO BCEX €€ MPOSBICHUSIX,
B TOM 4Hucjie OOMEH BEIIECTB, POCT, Pa3MHOXKEHHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, 3BOJIOLUIO U
zp.

B memom yueOHbii mpeamer «EcTecTBo3HaHWE», B COMEpPKAaHUU KOTOPOW BEIYIIMM
KOMITOHCHTOM SIBJISIFOTCSL 3HAHUST M HAaydHbIE METOJBI TO3HAHWS, TMO3BOJIAIOT CHOPMHPOBATH Y
CTYJCHTOB IIEJIOCTHYIO €CTECTBEHHO — HAyYHYI0 KapTUHY MUpA, IPOOYAUTHh Y HUX SMOLIMOHAIBHO —
[IEHHOCTHOE OTHOIIEHHE K U3y4aeMOMY MaTepuaily, TOTOBHOCTh K BBIOOPY IEHCTBHIA OnpeeeHHOM
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUS U MTOCTYIIKH.

baok «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 XO35IHCTBE.

OcHoBHbIC IOHATHS U 3aKOHbI XUMHH. [Ipenmer xumun. BeniecrBo. Atom. Mosnekyna. Xu-
MUYECKHUH 3JeMEeHT U (OpPMBI €ro cyliecTBoBaHus. [IpocThie u cioxHbie BemecTsa. M3mepenue Be-
niecTBa. Macca aToMoB U MosieKyl. OTHOCHUTEIbHBIE aTOMHAasl U MOJIEKyJIsipHast Macchl. KonnuectBo
BemiectBa. [locTostHHas ABoraapo. MomsipHast Mmacca. 3akoH ABoraipo. MossipHbId 00beM ra3oB.

IlepuoanyecKkuil 3aK0H M NMepPUHOAUYECKAs cHUCTeMa XUMHYecKHuX djeMeHToB JI. . Men-
aesieeBa. OTKpBITHE NTEPUOANYECKOTO 3aKOHA. [lepronnueckas cucreMa XuMHUYECKUX 3JIeMEeHTOB J1.
N. MenneneeBa. 3Hauenue Ilepuonnueckoro 3akoHa u Ileproanueckoil cCUCTEMbl XUMUYECKUX DJIe-
MeHToB /1. 1. MenaeneeBa i pa3BUTHSI HAYKH M TOHUMAHUSI XUMHYECKON KapTUHBI MUPA.

Crpoenne BemecrBa. KoBaneHTHas cBs3b: HenosisApHas U nosisipHas. MoHHas cBs3p. Merain-
JIu4eckas cBs3b. BoopoaHas cBs3b.

Boaa. PactBopsl. Bona B npupoe, ObITYy, TEXHUKE U Ha TPOU3BOJCTBE. DU3MUECKe U XUMU-
YECKHE CBOMCTBA BOJbl. ONpecHeHne BOIbl. ATrperaTHble COCTOSIHUS BOJIBI U €€ NepexXoa U3 OJAHOTO
arperaTHoro COCTOSIHUS B PYTo€.

Heopranuueckue coenmHeHusi. Knaccudukanus HeOpraHWMYeCKHX COCIUHEHHMA: OKCHIIBI,
KHCIIOTHI, OCHOBaHUs, conr. Metaibl. O0mue Gu3nyeckue 1 XUMUYECKHE CBOWCTBa MeTauioB. He-
MeTaiibl. OOmas XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAIOB Ha MpuUMepe rajoreHoB. Baxk-
HEHIINE COEIMHEHNS METAIJIOB M HEMETAJNIOB B IIPUPOJIE U XO35IMICTBEHHOM AESITEIbHOCTH YEJIOBEKA.
Hemoncmpayuu (8uoeo):

- B3aUMO/ICHCTBHUE METAJIJIOB C HEMeTaJlJIaMu (IIUHKA C CEpoit),
- B3aUMO/JICCTBHE METAIIJIOB C paCTBOPaMU KHCIIOT;
- B3aUMOJEHCTBUE METAIIJIOB C PACTBOPAMH COJIEH.

Oprannuyeckue coenrHeHuss. OCHOBHBIE IOJIOKEHUS TEOPUM CTPOEHUS OPraHUYECKUX CO-
enuHeHUd. MHOTOOOpa3ue opraHuvecknx coeauHeHuii. [loHaTue usomepuu. Yezieeodopoowt. Ilpe-
NeNbHBIE U HETIpeJeNbHbIE yrieBoaopoabl. Peaknus nonnmepunsanuu. [IpuponHble HCTOYHUKH yriie-
BOJIOPOJIOB. YTJIEBOJIOPOJIbI KaK Ba)KHEHIIMH UCTOUYHUK (popmupoBanus Owxera. Kucaopoooco-
oeporcawjue opzanuueckue geuecmea. llpencraBuTenn KMCIOPOJOCOAEPKAINUX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM U ATUJIOBBIA CIHUPTHI, TJIMLEPUH, YKCyCHas KuciaoTa. KHUpbI Kak CIOXHbBIE
3¢upbl. YIIEBOIbL: TIIOKO03a, (PYKTO3a, KpaxMai, HEJUI003a. A30mcooepiicauniue op2anuyecKue
coeouneHusn. AMUHBI, aMUHOKHUCIOTHI, Oenku. CtpoeHue u Ouosjoruueckass (yHKUHS OCIIKOB.
IThacmmaccel u éonokna. IlouaTre o miacTMaccax U XMMHYECKUX BOJIOKHax. HaTypanbHble, cuHTE-
TUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

JMemoncmpayuu (s6uoeo): -noiydeHUe THIICHA U €0 B3aUMOJICHCTBHE C PACTBOPOM IEepMaHTraHaTa
Kanusi, OpOMHOU BOJIO;

-Ka4eCTBEHHAsI pEaKIUs Ha TJIMLEPUH;

-LIBETHBIE peakuuu 0enkoB (OnypeToBasi 1 KCAaHTONIPOTEHHOBAS PEAKIIUH).
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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 Bozbl. Moromue u uucTtsmue cpeacrsa. [Ipasuna 6e3omac-
HOM PabOThI CO CpeACTBaMU OBITOBOW XHWMHH. POJIb XMMHUYECKHX 3JIEMEHTOB B YKU3HH PACTCHHA.
VY nobpenns. XuMHUYECKHE CPEICTBA 3alIUTHI PACTEHUI.

baok «bBUOJIOI'US. bronorus — COBOKYIMTHOCTh HayK O dHBOW Ipupoae. MeToasl HaydHO-
ro nmo3HaHus B Ouonoruu. JKuBas npupoaa Kak 00beKT U3yueHus: Onoaoruu. MeTo bl ucciae10BaHus
YKUBOH TIpUPO b B Ononoruu. OnpeneneHre )U3HA. Y POBHU OpraHU3aINH KU3HHU.

Kuaerka. Vctopust nzyuenus kietku. OCHOBHBIE TMOJIOKEHUs KiIeTOYHOM 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
unpopmanuu. 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.

Jemoncmpayuu: -cmpoenue Kiemxu,; -opeaHouobl KIemKu, -XUMU4ecKutl cocmae K1emku.

Opranusm. OpranusMm — eauHoe 1enoe. MHoroo6paszue opranu3smMoB. OOMEH BEIIECTB U
SHEPTHEH C OKPYKAIOIICH cpefioi KaKk HEOOXO0MMOE yCIIOBHE CYIIECTBOBAHUS KUBBIX cucteM. Crio-
COOHOCTH K CaMOBOCIIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH )KMBBIX OpraHu3moB. [lemne-
HHE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pazmHoxenue. [lo-
JIOBOH mpoliecc H MosioBoe pa3MHOKeHue. OIIo0TBOpeHHe, ero ouonorndeckoe 3HaueHue. [lons-
THE 00 WHIWBUIYATPHOM Pa3BUTHU. DMOPUOHAIBHBIN ¥ TOCTIMOPHOHANBHBIN epruosl. MHIuBHU Y-
aJIbHOE Pa3BUTHE YEJIOBEKA M €ro BO3MOXKHBIE HapymeHus. OOmie npecTaBIeHus O HacleICTBEH-
HOCTH Y M3MEHYMBOCTH. [ '€eHeTnuYecKkas TEpMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hacaea0Ba-
Hus. HacnenoBanue npusHakoB y yenoBeka. [lonoBeie xpomocombl. CLEIVIEHHOE € MOJIOM Hacleao-
BaHue. HacnencrBenHnsle 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 CEIEKIIUH.
['eneTnueckue 3aKOHOMEpHOCTH 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 Kiemku (Mumos, metos),

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

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

Bua. DBonronioHHass Teopusi U €e poiib B (POPMHUPOBAHUM 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. Coxpanenre MHOrooOpa3usi BUJIOB KaKk OCHOBA yCTOWYHBOTO pa3BUTHsI Ouocdepsl. Pe3ynbTarhl
sBoJoNMU. [IpuunHbl BeIMUpaHus BUAOB. buonornueckuii mporpecc u perpecc. ['munoressl npouc-
XOXKICHUS KU3HU. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3e€MJI€ B IIPOLIECCE IBOIIOLUU. AHTpOIIOre-
HE3 U €ro 3aKOHOMEpHOCTHU. Jloka3zarenbcTBa pOACTBA YEIOBEKA C MIIEKOMUTAOIMIMMH KUBOTHBIMH.
Dkonoruveckre (akTopbl aHTPOMOTeHEe3a: YCIOKHEHUE MOMYISIIIHOHHON CTPYKTYphI BUA, HU3TOTOB-
JIEHUE OpyAMI TpyJa, IMepexo OT PaCTUTEIBHOTO K CMEUIaHHOMY THUITy MHMTAaHMS, UCIOJIb30BAHHE



orus. [losBieHUE MBICIUTENBHON NEATEIBHOCTH U 4ieHOpa3edbHOU 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, -eCMeCmMBeHHbIL 0MOOp, -21A6HbLE HANPABIEHUS I80IOYUL,

-pazeumue Op2aHuUdecKo20 Mupa, -360110YUsl 4el08€eKd.

JIxocucTeMsl. [IpenMer u 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (paKTOpax, ydeHHe O
coo0ImIecTBaX OpraHU3MoB, yUeHHe o Ouochepe. Dxonorudeckue HakTopbl, 0COOCHHOCTH MX BO3ICH-
CTBUS. DKOJIOTHYECKHE XapaKTepUCTUKU Buaa. [loHsTus 00 sKomornueckux cucremax. llenu nura-
HUs, TpopuUYecKue ypoBHH. broreoreHo3 kak skocucrema. buocdepa — riobanpHas dKocHCTEMA.
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 3anamusa:- COCTaBJICHUE CXEM Iepelayd BEIIEeCTB U dHEpruu (1ernei 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.

BBenenne. Ousuka — ¢yHaaMeHTaNbHas Hayka o mpupoje. EcTtecTBeHHO-Hay4HBIH MeTOx
ITO3HAHMS, €r0 BO3MOYKHOCTH M I'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. Tpaektopust nBukeHus. [IyTs.
[Tepememnienue. PaBHoMepHOE TipsAMOJIMHETHOE ABUXKEHHE. CKOpOCTh. OTHOCUTENBHOCTh MEXaHHYE-
CKOTO JBMXEHHS. 3aKOH CIIOKEHUs cKopocTe. CpenHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUIKEHUU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpEeHHOE MpsSMOIMHEHHOE NBKEeHHE. Y ckopenne. 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 TEPMOAUHAMUKH. ATOMUCTHYECKAS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHUE BEIIECTBA.
Maccsl 1 pa3zmepsl MosieKyi. TernmoBoe IBMKEHNE YacTUll BenlecTBa. bpoyHoBckoe aBukenue. Uie-
anbHbI ra3. Temmeparypa kak Mepa CpeIHEH KMHETUYECKOW 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 U UX TPUMEHEHHUE.

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

Kousiedanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuMTya KojaeOaHui.
IMapmonnueckne konebanusi. MexaHW4YeCKUe BOJIHBI M UX BUJIbI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €r0 HCIOJIb30BaHUE B MEIUIIMHE U TeXHUKE. CBOOOIHBIC 2JIEKTPOMArHUTHBIE
koJsiebanus. KonebarenpHbIil KOHTYp. DJIEKTPOMArHUTHOE TOJIE. DJIEKTpOMarHuTHbIE BOJHBI. CKO-
POCTh 3JIEKTPOMAarHUTHBIX BOJIH. Pa3BuTHE MpeACTaBlIeHU O MpUPOAE CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus ceera. JInnzel. ®opMyna 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.
PanuoakTuBHBIE N3TyYEHUS U UX BO3ACHCTBHE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee s3Bosoumsi. CtpoeHue u pazputue Beenennoil. Moaenb pacmmpsronieincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pusnueckas KapTuHa MUpA.
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2.3. TeMaT4yecKHi IUIAH U COJePKAHNE Y4eOHOIr0 NpeaMeTa

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 HeopraHu4eckass XuMus.

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 OOIIECTBA: XUMUSI 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.

Cooeporcarue yuedbHo2o mamepuaia:

[Ipenmer xumun. BemectBo. AToMm. Mosnekyina. XUMUYECKHI 2J1eMEHT. (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie
cJoxHbIe BeulecTBa. OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHUSI MACChl BELIECTBA; 3aKOH MMOCTOSHCTBA COCTAaBa BEILIECTBA; 3aKOH
ABorajipo(OCHOBHbIC MOHSTHS, 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 TIEPUOTUUECKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas ciucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenneneeBa. [1epro/pl 21eMEHTOB: OOJBININE W MaJbIe. [ pyTIIEI 3JIeMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSTHS,
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

CamocrosiTesibHAsE paboTa 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, CYIIHOCTHBIC XapakTepucThKH). MoHHast cBsi3b. MeTayutindeckast
cBs13b. BojtoposiHas cBsizb. OCHOBHbIEC MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHUCTHKH.

0,5

IIpakTHyeckas padora:

3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIsA):

- OTPEIENIUTh BUIBI XUMHUECKHUX CBSI3eH B cienyrommx 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 XUMHYECKHX
anemenToB [JI.11. MenneneeBa», «CtpoeHue BeuiectBa». [IpumepHblie Bonpockl: «/laTh onpenesieHns ciae yomnuM TOHATHSIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OXapakTepusyiiTe cBS3b NOJIOKEHHMS IeMeHTa B eproandeckoii 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
Boaa. PacTBopbl. Bona B mpupose, ObITY ¥ Ha TPOU3BOJCTBE (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIC XapaKTePUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapAKTEPUCTUKH).
CaMocrosiTe1bHast padoTa 00y4arouXCs: 0,5
- U3y4CHUE JIEKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XHMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAJIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccnpukanus HEOpraHn4eCKMX COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, con. Metaibl. OOmmue Guznueckre 1 XUMHUUECKHE
HEHMH. cBoiicTBa MeTauioB. Hemeraiisl: 00mas XapakTeprUCTHKA TIaBHBIX ITOATPYIIT HEMETAIJIOB Ha MPUMEpe TaJIoreHOB. BaxkHeiime coeu-
HEHHS METAJUIOB HEMETAJUIOB B IPHPOJIE U XO3IHCTBCHHON JEATEIHHOCTH 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;
- HAIMcaTh MPUMEPHI PEaKINil COeTMHEHNSI METAJUIOB C HEMETAJIIAMH, METAJIJIOB C BOJOM.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe (pu3mIecKie CBOMCTBA BEMIECTB ¢ METAUTHUIECKUM TUIIOM CBSI3N»; «POJb BOABI B KU3HEAEATCIFHOCTH YEII0-
BEKay.
CamMocrosiTe1bHast padoTa 00y4arouXCs: 1,5
-CPaBHHUTH CBOHCTBA HEMETAJIOB U METAJIIOB;
-[IOBTOPEHUE MPOHIEHHOTO MaTepHaa;
- paboTa CO CIIPaBOYHOM JUTEPATYpOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.
Pa3nen 3.0pranunyeckasi XuMusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytaepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIHOCTHBIE XapaKTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPHH 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 HCTOYHHUKH YTIICBOIO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPUCTHKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCSA cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE STHX BELIECTB.
CamocrosiTeJbHasi padoTa yJyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIs1 KaKHUX TPYIII YIIIEBOJOPOIOB XapaKTepHbI peakuuy npucoenunenns? O0bscHuUTe: moyemy?;
- JUIS KaKAX YTIEBOIOPOIOB XaPAKTEPHBI TOJBKO PEAKIINH 3aMEIICHIS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

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

Camocmoamenvnasn paboma odyyarouuxca:
- KaKue M3 KHCJIOPOJCOACPKAILIMX OPraHMYECKUX COSANHEHUI BBl UCIIOJb3yeTe?;
- 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 TTOHSTHSI, CYIIIHOCTHBIE 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 o mIacTMaccax U XUMUYECKUX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJIOKHA (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIC XapaKTCPUCTHKH).

0,5

KonTtponbnast padora: temsr: 3.1-3.5:

BrinonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytnepoBay; «YriaeBogopoash»; «Kucmopoacoaepxarine
OpTaHWYECKHEe COSANHEHI»; «A30TCoIepKallue opraHndeckue coequaeHus»; «[lmactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopur A.M. BytiiepoBay; «Uto npencTaBisitoT coboit 6enku?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4aroIuXCs:

- IPUBECTH IIPUMEPHI HCIOIB30BAHMUS IIIACTMACC U UCKYCCTBEHHBIX 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.

Coodepoicanue 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 BEIECTBA 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 (ocHOBHbIE MTOHSITHS, CYIHOCTHBIE XapakTepucTuku). KauectBo Boabl. MoroIIMe U YUCTSIIME CpeACTBa (OCHOBHBIC MOHSTHS,
CYITHOCTHBIE XapakTepucTukn). [IpaBuia 6e30macHoi paboThl CO CpeACTBAMH OBITOBOM XHUMHH.

Konmponvnas paboma: Tembi:4.1-4.2:
BrInoTHEHNE TUCHBMEHHBIX OTBETOB Ha BOTIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelIOBeKay; «XuMus B ObITY». [IprMepHbIe Bopo-
cbl: «Oprannyeckre BEUISCTBA B MPOAYKTaxX nutaHusy; «IIpaBuia 6e30macHOCTH paboThI 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
crIpbey; «CHHTETHYECKHE MOIOIIHE CPECTBA: JOCTOMHCTBA M HEIOCTATKIY;

- NOBTOPEHHE MPOUAEHHOTO MaTepuana,

- paboTa CO CIPaBOYHOM JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJIbHOM 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. MexaHuueckoe aBumxenue. Cucrema otcueta. Tpaekropus newkenus. [Iyte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPCHHOE MPSIMONIMHEIHOE MBHKeHUE. Yckopenue. CBOOOIHOE MaicHHe
TeJL
IpakTnueckas padora: 1
- pelleHue 3a]a4 Ha PABHOMEPHOE M PABHOYCKOPEHHOE JIBHXKCHHUE, IBUYKCHHUE Tea, OPOIICHHOTO TOJ] YIJIOM K TOPU30HTY
CamocrosTeabHast padoTa 00y4aOIMXCA: 1
- MOBTOPEHHUE MPONJICHHOIO MaTepHaa;
- MOJIrOTOBKA cOo00LIeHUH «Bennyaiiime oTKkpeITUs pu3nkny, «J{BrmKeHHe Tesla IePeMEHHON MacCh», «3aKOHBI COXPAHEHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI MPOYHOCTh MaTepualia U €€ CBs3b CO CTPYKTYPOil», «MeTobl onpeielieHus INIOTHOCTHY, HaHoTeXHOomorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIBHOW W MPHKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSI B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peurenue 3aaa4 no remMam «Knnematukay, «{uHaMuka, «3aKOHBI COXPAHSHUS,
- 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 (OCHOBHEBIE IMOHATHS, CYIITHOCTHBIC XapaKTepUCcTUKH). CHIIBI B TPUPO/Ie. 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 COOOMIeHUs Ha TeMy «Pusmka B Jp. ['penuny, «duznka B Poccrmy» u T.1.

Pa3nen 2. OcHOBBI MOJIEKYJISIpHOH QU3UKH U TEPMOAMHAMHUKH
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Tema 2.1
MoJgexynsapHas (pusuka

Codeporcanue yuebHo20 mamepuana:

ATOMECTHYECKAsI TEOPHSI CTPOSHHUS BEIIECTBA (OCHOBHBIE TMOHSTHSI, CYIIHOCTHBIE XapaKTepUCTHKK). HaGIl0OeHUs U OIIBITHI, TOITBEP-
HKJTAFOIIEe ATOMHO-MOJIEKYJIIPHOE CTPOEHHE BelecTBa. Macchl U pa3Mepbl MoJIeKyJl. TemioBoe JBIKEHNE YaCTHIl BEllecTBa. bpoyHOB-
ckoe aBmwxenue. Vieanpupiii ra3. TemrepaTypa Kak Mepa cpe/iHell KHHETUUECKON SHEPIHH YacTUll. Y PaBHEHUE COCTOSIHUS HICATIbHOTO
raza. Moenb kuakocTr. [IoBepXHOCTHOE HATsDKEHHE M cMaunBaHue. Kpucramuinaeckne u aMopHbIE BEIECTRA.
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MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA co0o0meHnsT «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BnusHue nedexToB Ha (u3nIecKre CBONCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamishy, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIICH-
HOCTIY, «IIpobIeMBI 3K0I0THH, CBI3aHHBIE C HCIIOJIB30BAHNEM TEIUIOBBIX MAIMINHy, «PU3ndeckrne CBONCTBAa aTMOC(HEPEI»;
- 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 TermiooTaaya Kak cocoObl MI3MEHEHUSI BHYTPEH-
Hel 3Hepruu (OCHOBHBIE MOHATHS, CYIIHOCTHBIE XapaKTepUCTHKH). [IepBEIif 3aK0H TepMOIMHAMHUKN (OCHOBHBIE MOHSTHS, CYIITHOCTHBIC
XapaKTepUCTHUKH). TeIuIoBbIe MAITIHEI ¥ X TPUMECHEHHE.
Konmponvnas paboma: 0,5
- peumrenue 3aaa4 1o ociobam MKT, Ha mpumMeHeHne ra3oBbIX 3aKOHOB, HA PABHOYCKOPEHHOE JIBH)KEHHE
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 0,5
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeporcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TIOHSTHA, CYINTHOCTHBIE XapaKTEPHUCTHKH). DIEKTPUUECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsaa. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1mMojie, €r0 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 AMEKTPUYCCKUIT TOK (OCHOBHBIC MOHATHUS, CYIIHOCTHBIC XapakTepucTuku). Culla TOKa, HAaNpsDKEHUE, IEKTPHYECKOE CO-
MPOTHBJICHHE (OCHOBHBIC TIOHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa JUIs y4acTKa 3JIEKTPHYCCKOM IICTIH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapaiuienpHOE U TOCIIE0BATEIILHOE COSAMHEHIE 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 MATHUTHOTO IOJISl HA MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEeKTPOABH-
rareib. SIBICHHE 3JICKTPOMArHUTHOW UHIYKIMH (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XaPaKTCPUCTUKH).
MpakTuyeckas padora: 0,5

- pC€IICHUEC 3a1a4 110 TEMC <<3H€KTp0MaFHeTI/I3M»
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CamocrosiTe/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 snexTpudeckoil nenm», «lcmonp3oBanne
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIHM pa3psA B MIPUPOIHBIX yCIOBUAKY», «OTKPHITHE U IPUMEHEHNE BRICOKOTEMITEPa-
TYpHOH CBEPXIIPOBOIANMOCTIY, «[lepeMeHHBIH AIeKTpUIeCKUI TOK U €T0 IpuMeHeHne», «[10IyrpoBOTHUKOBEIE TATYUKU TEMIIEpaTy-
pe», «[Ipupona GpeppomarneTusmay, « IKOJIOTHYECKUE TPOOIIEMBI M BOZMOKHBIC ITYTH UX PEIICHHUS», « DIEKTPHYCCTBO B JKUBBIX Opra-
HU3MaX»;

- U3y4Y€eHHE JIEKLIMOHHOTO MaTepuana

Pasnen 4. Kojie6anusi 1 BOJTHBI

Tema 4.1. Cooepoicanue yuebnoco mamepuana.: 0,5
Mexanndeckue koyieda- | Cobomnbpie KoebaHus. (OCHOBHBIC TIOHATHS, CYIIHOCTHBIE XapakTepucTuku) [leproa, dacToTa u amumTyaa Konebanuii. 'apmonmye-

HHUS U BOJIHBI CKkue KoJieOaHusl (OCHOBHBIC IMOHSTHS, CYIIHOCTHBIC XapaKTCPUCTUKH). MeXaHUUeCKUe BOJHBI M UX BHJBI. 3BYKOBBIC BOJHEIL. YIJIBTpa-
3BYKOBBIC BOJIHBI. YJIBTPa3BYK U €0 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 00y4aOIUXCH: 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 XapakTepucTuku). KosebaTenbHbll KOHTYp (OCHOBHBIE
Je0anus M BOJIHbIL. CBe- | TMOHSATHS, CYITHOCTHBIC XapaKTEPUCTHKH). DJICKTPOMATHUTHOE 10Jie (OCHOBHBIC TOHSTHS, CYIIHOCTHBIC XapaKTEPUCTUKH). DIEKTPOMAr-

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC XapaKTepucTUKU). CKOPOCTh IEKTPOMATHUTHBIX BOJH. Pa3BuTHE mpeicTaBlieHUA O
MPHUPOJIC CBETA. 3aKOHBI OTPAKCHHS U MpesioMiIcHUs cBeTa. JInH3pl. DopMyiia TOHKOU JIMH3EL.
MpakTuyeckas padora: 0,5
- JTabopatopnas padora Ne5S. «3ydyenue hopmyIibl TOHKOH JIMH3BI»;
- peleHue 3a7a4 Ha (OPMYITy TOHKOW 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 | KBaHTOBBIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @oroanekrpudeckuii 3hdekt (OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepU-
(3K ¥ Teopun oTHO- | cTHKH). PU3MKa aToMa (OCHOBHBIC HOHATHS, CYIIHOCTHBIE XapaKTepuCTHKH). Momenu crpoerns aroma. Omeit Pesepdopaa. dusmka
CHTEJILHOCTH aTOMHOTO S1pa 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, CIIEKTPAJIBHBIN aHANM3). DIEMEHTH TEOPHH OTHOCHTENBHOCTU (3aKOHBI JJICKTPOIUHAMUKH 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'O MaTepurajia

CamocTosiTe/ibHasi padoTa 00yJarouuxcs: 2
- IOATOTOBKA COOOIICHHUs 0 TeMaM «Bo3aelicTBIE panon3TydeHus», KATOMHBIN peakTopy, «SnepHas sHepretuka B Hukeropoackoi
obnactu», «YIpaBiIseMblid TEPMOSIICPHBIA CHHTE3Y», «YCKOPHUTEIH 3apsDKEHHBIX YacTHUI, «AJBTCPHATUBHAS YHEPreTUKA», «ATOMHAs
¢usnka. M3oromsl. 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, «KBaHTOBasI hrzmkay
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 JKuBas npupona (OCHOBHBIC MMOHATHS, CYIIIHOCTHBIC XapaKTEPUCTUKHU). METOIbI HCCIICIOBAHUS KUBOU PUPOabl. ONpeIeTICHAE KU3HU.
00beKT u3yyeHus 0M0J10- | YPOBHM OpraHU3alNN )KUBOW MaTepuH (OCHOBHBIE MTOHATHS, CYITHOCTHBIE XapaKTCPUCTHKH).
ruu. Konmponvnasa paboma: tema 5.1: 1

BerInoTHEHNE MUCBMEHHBIX OTBETOB Ha BOIIPOCHI 10 pasjeny: «XKuBasi mpupoja 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

Kierka. OCHOBHBIC TIOJIOKEHUS KIETOYHOU Teopuu. KiieTka — cTpyKTypHO-(QYHKIIMOHANBHAS enuHuna ku3HU. CTpoeHue KieTKku. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKH. Kietounoe siapo u ero ¢pyakunn. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMO-
coMmebl. bronornueckoe 3HaUeHUE XUMHYCCKUX 3JICMEHTOB. HeopraHuvyeckue U OpraHndecKre BEIIEeCTBa B cocTaBe KIeTOK. CTpocHHe
HYKJIEOTHIOB M CTpyKTypa nosmaykireotuaabix neneid JJHK u PHK, u AT®. Bupycs! u 6akreprodaru. Bupycs! — Bo30oyautenn us-
(heKIMOHHBIX 3a00JIeBaHU, TOHATHE 00 OHKOBUPYCaX.
KoHnTpoabHas pabdora: Tema 5.2: 1
BerInoHEeHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o paszaeny: «Knerkay. [IpumepHbie Bonpockl: «UTo sSBIISETCS MOHOMEPOM HYKIICHHO-
BBIX KHUCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXJIY OPTaHOMIAMH M UX XapaKTEPHBIMH OCOOCHHOCTSIMEY.
CamocrosiTesibHAsE pa60oTa 00y4AKOIIUXCS: 3,5

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

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

-TIOBTOPEHKE TIPOUJIEHHOr0 MaTepHuaa,

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

Cooeporcarue yuedbHo2o mamepuaia:

Opranusm — enuHoe menoe. OOMEH BEIECTB M SHEPTHEH ¢ OKpy)arotei cpenoi. CrtocoOHOCTh K cCaMOBOCTIPOM3BEACHUIO. JleneHme
KJIETKH — OCHOBA POCTa, Pa3BUTHA U pa3MHOKCHHS OPTaHU3MOB.. becronoe 1 mooBoe pasMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTIMOPUOHAIEHOM pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTH4IecKast TCPMHUHOJIOTHS M CHMBOJINKA. 3aKOHOMEPHOCTH HacyiegoBaHus. HacnenoBanme
MIPU3HAKOB Yy denoBeka. CIeTIIeHHOE ¢ TI0JIOM HacienoBanue. HacnencTBeHHbIE 00I€3HH YeTIOBEKa, MX MPUYNHBI ¥ MPO(UITaKTHKA.
I'eHeTHueckue 3akOHOMEpHOCTH M3MeHUnBoCTH. Kinaccupukarus gopm nsmenunBocty. [Ipenmer, 3a1auu 1 METOIBI CEICKIUU. Y YCHUE
H. 1. BaBuiioBa 0 meHTpax MHOT0OOpa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHUH. BHOTEXHOJIOTHSA, €€ TOCTIKEHUS, TIePCIIEKTUBEI
pa3BUTHSL.

IIpakTHueckas padora:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHMH (10 BEIOOPY MperoaBaTelis):
- pelIeHHE 3IEMEHTAPHBIX TCHETHUECKHX 33/1a4.

KounTtpoabHas padora:

- pelIeHue 3a1ay;

- Tema 5.3.

1.Penrenne B MMCbMEHHOM BHUJE TeHETHUECKHX 3a1ad. [IpuMepHbIe 3amaun: «JIBe YepHbIe CAMKH MBI CKPEITMBAIOTCS C KOPUIHEBBIM
camuowm. [lepBasi camka B HECKOJIbKMX NToMeTax Jiana 19 yepHbiX u 17 KOpUYHEBBIX IOTOMKOB, a BTOpasi - 35 YepHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJUTENIEH U TOTOMKOB?»; «PeriecCUBHBIN I'eH JalbTOHIU3Ma HaXOAUThCs B X-xpomocome. OTell AeBYLIKU CTpajaeT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEJIKH Pa3INdaloT I[BeTa HOPMaIbHO. J[eByIIKa BEIXOIUT 3aMyK 3a 3I0pPOBOTO FOHOITY. UTO

MO’KHO CKa3aTb 00 UX ITIOTOMCTBE?».

2 BrInonHeHne NTUCbMEHHBIX OTBETOB Ha BOMPOCHI 110 pasneny:. «Opranusmy». [lpumepHsie 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;

- CPaBHUTH MHUTO3 U MEHO03;

- ONPENIENIUTD Pa3INYUs 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;

- ONPENENUTD Pa3INUUsI MEXKAY TOUKOBBIMUA U XPOMOCOMHBIMU MYyTaLUsIMU;

- IOBTOPEHHE MIPOHIEHHOTO MaTepHaa;

- paboTa CO CIIPaBOYHOM JUTEPATYpOH JUIsS TOATOTOBKH 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-
JSIIHUSE KaK CTPYKTYPHAs SAWHUIA BHAA U BOMOINH. CHHTETHIECKAs TEOPHUS DBOJIOINH. J[BIDKYIIHE CHITBI SBOIOIMHA. Pe3ynbTaThl
sBosroluK. bronoruueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS )KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (DaKTOPhI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISAIUOHHON CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPY/IUiA TPY/IA, IIEPEXO/I OT PaCTH-
TEIBHOTO K CMEIIAHHOMY THITY TIHTaHUSI, HCTIOIb30BaHKe OTHsI. [10sBIICHHE MBICTUTEIBHOMN U WICHOPA3IenbHOM peun. [IpoucxokaeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHMH (II0 BEIOOPY MperoiaBaTelis):
- 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». IIpumepHsie Bonpockl: «IIpeanocsuiku BOSHUKHOBEHHS JKU3HNY;
«buonornyeckas BOJIIOLHUSY.

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

- TOSICHUTB, TTOYEMY TTOMYJISIIHS CIUTACTCS SJIEMEHTAPHOW €AMHUIICH HBOJIOIHM;

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

- OTIPENICIIUTD PA3IMYMS ITyTeH HBOJIOINN YEJIOBEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIPaBOYHBIM MATEPUAIOM JUIS OJrOTOBKH K KOHTPOJIBHOM padoTe.

Tema 5.5. Cooeporcarue yuedHo2o mamepuana: 4
IKOCHCTEMBI. [Ipeamer u 3a1a4n IKOJIOTHH: yIEHHE 00 KOJIOTUIECKHX 00 SKOJIOTHUECKUX (haKTOpax, yICHHE O COOOIIECTBAX OPTaHU3MOB, YICHHUE O
ouochepe. Dxomornaeckue GakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJOTHYECKAs XapaKTepucTuka Buaa. I[lorsatre 06 sxoyiornye-
ckmx cucremax. llermn mutanus. buoreonenos kak skocuctema. brochepa — rmodanpHast skocuctema. Yuenne B. M. Bepranckoro o
6unocdepe. bruomacca. buomornaeckuit kpyroopot. OCHOBHEIE HalIpaBJICHHUs BO3AEHCTBIS YeraoBeka Ha onocdepy. Tpancopmarus
€CTECTBEHHBIX IKOJIOrHYeCKUX crucTeM. OCOOCHHOCTH arpo3KOCHCTEM.
IMpakTuyeckas paéora: 1
3amanus o GopMHUPOBAHUIO 3HAHWH M YMEHUH (110 BBIOOPY MPENOIaBaTeNsl):
- COCTaBJICHHE CXEM Iepeiadu ¥ SHEPTUH (IIeTel TUTaHus);
- aHaJU3 M OICHKA MOCIIEICTBIIA COOCTBEHHOW AEATEIEHOCTH B OKPYXKAOIIeH cpere,
- 00CyXIeHHe TII0O0ATLHBIX YKOJOTHISCKUX MPOOJIEM 1 TTyTeH UX PEIICHUSI.
IIpakTHyeckas padora: 1
DkcKypens Ha TeMy: «EcTecTBeHHbIE M HCKYCCTBEHHBIE 9KOCHCTEMbBDY).
Kommponsnapgedoera: TeMas.s: | 1
BeinosHeHe MMCbMEHHBIX OTBETOB Ha BOTIPOCHI 10 pasely: «Ikocuctemb. [IpumMepHbie Bompochl: «Cpebl KU3HU oplEaHm]\/IOB»;
«BnusiHUE IPUPOJIBI HA YETIOBEKAY.
CamocrosiTesibHAsE pa0oTa 00y4aIOUIUXCSH: 4
- IPUBECTH MPUMEPHI OMOTUYECKUX U a0MOTHYECKHUX (DAKTOPOB;
- IPUBECTH MIPUMEPHI BUJIOB, BCTpedaroiuxcsi B Himkeropoackoi 061acTi, co cTabMUIIbHBIM U HECTAOMIIBHBIM THUIIOM IMHAMUKH MOITY-
JSILINY;
- OBTOPEHHUE POUCHHOI0 MaTepHaa;
- paboTa cO CrIPaBOYHBIM MATEPUAIIOM JIIsi HOATOTOBKU K KOHTPOJIbHOM paboTe.
Juppepenyuposannviii 3auem: OTBET Ha OJIMH BOTIPOC M3 CIHCKA MPUMEPHBIX BOMIPOCOB s TP PepeHITNPOBAHHOTO 3a4eTa. 1
O0s13aTe/IbHAST AYTUTOPHAS Y4eOHAasi HArpPy3Ka 00y4aonmerocsi 72
CamocTosiTeJIbHAsI pa6oTa 00y4alonIerocs 36
MaxkcumanbHasi yaeOHasi Harpyska 108

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

1. — 0O3HAKOMHUTENHHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpoaYKTUBHBIN (BBIIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUHU 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 npeamera Tpedyer Han4yus yueOHOro kabuHera.
O6opynoBaHue yueOHOTO KaOHWHETA:
- MOCQ/I0YHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsAIHbIX TocoOmii « Xumusy», «buonorusy, «Duznka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JIEMOHCTPAIlMOHHBIC MOJICIIH;
TexHuueckue cpeacTBa 00ydeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOIINM YCTPOHUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHNUE YI€OHBIX (MUIHMOB B IIM(POBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus

Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, JONOJTHUTEILHOM JTH-
TepaTypsbl
OcHOBHbIE HICTOYHHUKH:

1. T'openoB A.A. EcrectBo3nanue. YueoHoe mocooue st CI1O. Mocksa. FOpaiit. 2021r. O6p.
miatdopma urait.ru lororop ¢ OO0 «DneKTpoHHOE U31aTeabCTBO FOpaiTy» , MpeaocTaBIsio-
HIei JOCTyM K y4eOHOH uTeparype mo o0meodpa3oBaTeIbHBIM U 00IIeNPO(GUIBLHBIM JUCIIH-
TUTHHAM.

2. buonorus. Yueonuk u npaktukym 1yt CIIO. Ilox penakuueit B.H. Spsiruna. Mocksa.
FOpaiit. 2021r. O6p. mnatdopma urait.ru JoroBop ¢ OO0 «DyeKTpOHHOE U3/1aTETHLCTBO
IOpaiit» , mpexocTaBisionei JoCcTyn K y4eOHOM IuTeparype 1o oomeodpazoBaTeIbHbIM H 00-
HIENPOPHIBHBIM TUCHUTUIMHAM.

3. 1.B.A¢unorenos, A.B.bookos, B.A.ITonkoB. Xumus. Yuedbuuk u npaktukym s CIIO.
Mockasa. FOpaiit. 20211. O6p. miardopma urait.ru Jloropop ¢ OOO IOpaiit , mpenocTaBistomei
JOCTYT K Y4eOHOU IuTeparype mo 001meo0pa3oBaTeIbHBIM B 00IenpO(GUIBLHBIM JUCIHILTHHAM.
4. B.B.Ceupunos, E.N.CeupunoBa EcrecrBo3nanue. Yueonoe nocodue mist CI1O. Mocksa.
FOpaiit. 2021r. O6p. mnatdopma urait.ru JloroBop ¢ OO0 «DneKTpOHHOE H3AATETHCTBO
FOpaiity» , mpenocTapstomen JoCTyn K y4eOHOU JTUTEpaType 1Mo 001eo0pa3oBaTeIbHBIM U 00-
HIePOQPHIBHBIM TUCITUTUTMHAM.

5. B.B. CypuxoB EctecTBo3nanme: ¢pusnka. Yauednoe nocodue ais CI10O. Mocksa. FOpaiir.
2021r. O6p. mnardopma urait.ru Jorosop ¢ OO0 «InekTpoHHOE U3aaTenbcTBO FOpaitTy ,
MIPEIOCTABIISAIONICH TOCTYIT K y4eOHOM IuTepaType 1o ob1ieo0pa3oBaTeIbHbIM U O0IIETPO-
(UITBHBIM TUCIIUTIIIMHAM.

6. E..Tynmukun. Xumusi, yacts 1. OOmas u Heopranndeckas xumus. YueOHuk st CITO.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru JloroBop ¢ OO0 «DneKTpoHHOE U3AaTeIh-
ctBO FOpaiiT» , mpegocTaBisitonIeii J0CTYN K y4eOHOM TuTepaType 1mo o01ieo0pa3oBaTeIbHbBIM U
o01IenpoGUITHHBIM TUCIUTIIHAM.

7. I'.I1.Otrouikmit EcrectBo3nanue. Yueonuk u npaktukyM st CI1O. Mockga. FOpaiit. 2021r.
O6p. mnardopma urait.ru JoroBop ¢ OO0 «DnekTpoHHOE U31aTenbcTBO FOpaiT» , mpenocTas-
JISIOIIEH TOCTYI K YIeOHOM JTUTepaType Mo 001eo0pa3oBaTeIbHBIM U 00IIEeTPO(UIBLHBIM JIHC-
[UTUTHHAM.

8. H.I1.Kanamuaukos, C.E.MypaBréB ®usuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 20211. O6p.
iatgdopma urait.ru Jloroop ¢ OO0 «3OnekTpoHHOE U3aaTeascTBO FOpaifT» , mpenocTaBisio-
e TOCTyM K yu4eOHO# JIuTepaType mo o01ieo0pa3oBaTeIbHBIM U 00menpOQIIBHBIM JTUCITH-
TUTHHAM.

9. H.I1.Kanmamnukos, C.E.MypaBbéB ®@usuka B 2 yactsax. Yacte 2. Mocksa. FOpaiit. 2021r.
O06p. mnardopma urait.ru JoroBop ¢ OO0 «DnekTpoHHOE U31aTenbcTBO FOpaiT» , mpenocTas-
JSIOIIEH TOCTYI K Y4eOHOM JTUTepaType Mo 001eo0pa3oBaTeIbHBIM U 00IIEeTPOGUIBLHBIM 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. YueOnuk. 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 (31eKTpoHHBIN XypHaI «XUMUKH U XU-
MUS).
www. chemi. wallst. Ru (Xummusi. OOpazoBaTenbHBIN CANT 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 (Bcs 6uomnorusi. CoBpeMeHHasi OHOJIOTHS, CTAaThH, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (EnuHoe okHO pocTyma k 00pa3oBaTelbHBIM 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 aHUMAIHIX).
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 Tabiui. buonorus. 10-11 kmaccel. [utonorus. I'eneruka. Cenexnus (12 tabmmuir).
2.Kommekt tabsmi. buonorus. 10-11 knaccsl. DBomononnoe yaenue (10 tabmmi).

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

4. Harnsmaoe mocobue. CTpOCHHE COTHEYHOM CUCTEMBI.

5. HarnsagHo-paznatounoe nocobue. Tepmoannamuka.

6. Harmsimao-pa3natounoe nocobue. Kunemarunka.

7. HarnsigHo-pa3aarounoe mocobre. MarHuTHoe mosie. DIeKTPOMAarHuTHAS HHIYKITUS.
8. HarnmsmHo-pa3gaTounoe nocooue. Mexanndeckue KoiaeOaHus 1 BOJHBI.

9. HarnsgHo-pa3garoynoe nocodue. DIeKTPOMAarHUTHBIE KOJICOAHUS 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 IPOLCCCC MPOBCACHUA TPAKTUUCCKHUX 3aHATUNA M CAMOCTOSTEIIbLHBIX 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 MEKy HAyYHBIMH OTKPBITHSIMHU U pa3-
BUTHEM TEXHUKU U TEXHOJIOTUH;

3.4. BKJIaJ BEIMKUX Y4YEHBIX B (POpPMHUpOBAaHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOI KapTHUHBI MUPA;

B pesyabrare ocBoeHusi npegmera OVYIL.07
EcrecTBo3HAaHMe 00y4aromuiics 10/IK€H YMeTh:

VY.1. opUeHTUPOBATLCS B COBPEMEHHBIX HAyYHBIX
MOHATUSX U MH(OPMALIUK €CTECTBEHHOHAY4YHOTO COJIEp-
KAHUS;

V¥.2. paboTaTh ¢ ecTeCTBEHHOHAy4YHOH HH(pOpMa-
[Uei: BIaJeTh METOIaMHU TTOUCKA, BBIICTSATH CMBICIOBYIO
OCHOBY U OIICHMBATh I0OCTOBEPHOCTh MH(OpMALINK;

VY.3. Ucronb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS
B IIOBCEIHEBHOMN KU3HU JId 00ecIieyeHusI 0€30acHOCTH
KU3ZHEJEATEIILHOCTH, OXPaHbl 30POBBS, OKpYKaroIIeih
CpPEIIbI, YHEPTOCOEPEIKEHUS;

B mporpammy yde6Horo mpeamera OVIIL.07
EctecTBO3HAaHME BKJIIOYEHO COJIEpIKaHUE, HAMPABICHHOE
Ha (¢opMUpOBaHHWE Yy CTYIEHTOB  KOMIIETEHIIHI,
HE0O0XOIUMBIX I kKadecTBeHHOro ocsoenus OOII CITO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs.

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

OK 10. Ucnons3oBath B MPOPECCHOHATBHON JTe-
SITETHOCTA YMEHUS U 3HaHUS, MOJIy4eHHbIE 00yJaroIIn-
MUCSI B XOJI€ OCBOCHHMSI YUEOHBIX MPEIMETOB B COOTBET-
CTBHHM C (peaepanbHbIM TOCyIapcTBEHHBIM 00pa3oBa-
TETHHBIM CTaHAAPTOM CPEIHEr0 00IIero oOpa3oBaHMs.

XAPAKTEPUCTUKA OCHOBHBIX BUIOB IEATEJABHOCTU CTYJAEHTOB (0.10-
KU «XUMHUA» U «bHoJornsy)

Conepxanue o0yyeHust XapakTepucTHKA OCHOBHBIX BH/IOB /1eATeJIbHOCTH CTYy-
JEeHTOB (Ha YPOBHE y4eOHbIX JeHCTBHIl)

XUMUA

Brenenne PackpeiTue BkIaga XuMUYECKON KapTHUHBI MUPa B €IUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MUpa. XapaKTepUCTHKA
XUMHUHU KaK TPOU3BOUTEIHFHON CUJTBI OOIIECTRA.

Baxueiinme xuMu4eckue moHsI- YMeHue 1ath ONnpeeeHue U ONEpUpOBaTh CIEAYIOUUMHU

THUSA XUMHYSCKHMH ITOHSITHUAMU: «BEIISCTBOY, «XUMHUYCCKUN

9JICMCHT», «aTOM», «MOJICKYJIa», KUOH», «KU30TOIIbI», «XU-
MHYECKasA CBA3bY, <QJICKTPOOTPULATCIBHOCTE), «BAJICHT-
HOCTB», «KCTCIICHb OKHUCJICHUA», «MOJIb), «KMOJIIpHAasA MacC-
ca», «paCTBOPLI», «QJICKTPOJIUT U HEIJICKTPOJIUT», «IJICK-
TPOJIUTHYCCKAA JUCCoHalUsAg», «KOKUCIUTCIIb 1 BOCCTAHO-
BUTCJIb), KOKHCJIICHUC U BOCCTAHOBJICHUC), KCKOPOCTh XU-
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MUYECKOU peaKkIuny, «XUMUYECKOe paBHOBECHEY, «(PYHK-
[IUOHAIIbHAS TPYIINAY, KA30MEPUSD.

Baxneluve BeniecTsa u MaTepu-
aJIbI

XapakTepucTHKa CTPOCHHSI aTOMOB M KPUCTAJJIOB M HA 3TOM
OCHOBC — 06H_II/IX XUMHYECKUX CBOMCTB METAJLIOB U HEMe-
TAJJI0B. XapaKTepUCTUKA COCTaBa, CTPOEHUS, CBOWCTB, IO-
JIYUCHUS U ITPUMCHCHU BaXXHEHUININX HEMETAJLIOB.
XapakTepucTUKa COCTaBa, CTPOEHUS M OOIIMX CBOWCTB
BAYKHEUIIINX KJIACCOB HEOPTaHMYECKUX BEIIECTB.

Onucanue cocTaBa BaKHEHIINX MPEICTaBUTEIEH OpraHuye-
CKHUX COCIMHEHHI: METaHOJIa, dTAHOJA, CIOXKHBIX I(PHUPOB,
JKUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCaXapuaoB, JHca-
XapUJI0B, TOJUCAXapUI0B, aMHUHOKHUCIIOT, OEIKOB, HCKYC-
CTBEHHBIX M CHHTETUYECKHUX MOJIMMEPOB.

XUMHYECKHUH SI3BIK U CUMBOJIMKA

Hcnonp3oBanue B yueOHON U POheCCHOHAIBHON AEATeNb-
HOCTH XMMHYECKUX TEPMUHOB M CHMBOJIMKH.

HaspiBanue n3y4aeMpIX BELECTB 10 TPUBUAIBHOU WU
MEXIYHApOJAHON HOMEHKIIAType U OTPAXEHUE COCTaBa 3TUX
COCIMHEHUH C MOMOIIBI0 XMMUYECKUX (POPMYIL.

XUMHUYECKUE PeaKIuu

OO0BsicHEeHHE CYIITHOCTH XUMUYECKUX TporieccoB. Kiaccu-
buKaIHs XUMUYECKUX PEAKIUH 110 pa3IMyHbIM IPU3HAKAM.

Xumuaeckast nHGopmaus

[IpoBeneHne caMOCTOSATEIBHOTO MTOMCKA XUMUYECKON UH-
dbopMaIuu ¢ UCIOIb30BAHUEM PA3TMYHBIX UCTOYHUKOB
(Hay4yHO — OMYJISIPHBIX U3AaHUI, KOMIIBIOTEPHBIX 0a3 J1aH-
HBIX, PECYPCOB UHTEPHETA).

[TpodunsHOE U MpodeccHoHaTb-
HO 3HAUYMMOE COJICPKAHHE

OObsicCHEeHHE XUMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPU-
pone, ObITYy.

CobuntoieHne npaBuil SKOJIOTHYECKH TPAMOTHOTO TTOBE/Ie-
HUs B OKPYKaIOLIEH cpene.

O1ieHKa XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOLIEH Cpe/lbl Ha
OpTraHu3M YCJIOBCKA U APYTHUC KUBBIC OPraHU3MBbI.
Cobmronenure mpaBui 0€30MMacHOT0 OOPAIIEHUSI C TOPIOYUMH
U TOKCHUYECCKHUMHU BEUIECCTBAMHU

BHNOJIOI'UA

buosiorus — COBOKYNMHOCTh HayK
0 ’)KMBOM npupozae. MeToasl 1o-
3HAHUSA B OUOJIOTHUU.

3HaAKOMCTBO C OOBEKTaMHU U3YYCHHS OMOJIOTHUH.
BrisiBienue ponu 6uosoruu B GOpMHUPOBAaHUN COBPEMEH-
HOM €CTECTBEHHO — HAYYHOU KapTUHBI MUpa U IPaKTHYE-
CKOH JEeATENHLHOCTH JIIOJCH.

Knerka

3HAKOMCTBO C KJIETOUYHOW T€OPUEN CTPOCHHSI OPraHU3MOB
[TonyuyeHue peACTaBICHUN O POJIM OPTaHUYECKUX U HEOP-
TaHMYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuzm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUS OPraHU3MOB,
CTaJlii OHTOT€HE3a Ha IPUMEPE YEIOBEKa.

3HaHME [IPUYNH, BBI3BIBAIOINX HAPYLIEHUS B Pa3BUTHH Op-
TraHU3Ma.

YMeHMeE N0Ib30BaATHCS TEHETUYECKON TEPMUHOJIOTUEN U
CHUMBOJINKOU U pelIaTh FeHETHYECKUE 3aJa4H.

3HaHue 0COOCHHOCTEN HACIEICTBEHHON U HEHACIIEICTBEH-
HOW M3MEHYMBOCTU U UX OMOJIOTMUYECKON POJIU B 3BOJIIOLIUU
JKUBOTO.
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Bun

YMeHne aHaTM3UPOBaTh U OIEHWBATH PA3JIMYHbIE TUITOTE3bI
HpOI/ICXO)I(,Z[GHI/I}I JK1U3HU HA 3€MH€.

YMeHne mpoBOANTH OMMMCAHUE 0COOEH OHOTO BHIA 110
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3ButHe crmocOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBIC-
JI, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3pEHHsI, BOCTIPH-
HUMAaTh W aHAJU3UPOBATh MHEHHE COOCCETHUKOB, TPU3HA-
Bas [IPaBO APYTOro 4eIoBEeKa Ha MHOE MHEHUE.

YMeH#ne T0Kka3bIBaTh POJACTBO YETOBEKA U MIICKOITUTAFO-
mux, OGH.IHOCTI: 148 paBeHCTBO YCJIIOBCUCCKUX pac.

OKOCHUCTEMBI

3HaHHE 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 TIPABUIT TOBEICHHS B IPUpOJIE, Oe-
PEXHOMY OTHOIIICHHUIO K OMOJIOTHYEeCKUM 00BbeKTaM (pacTe-
HUAM U ) KUBOTHBIM U UX COOGH_IGCTBaM) " UX OXpaHeC..

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOM JEATEJIBHOCTH CTY-

JEHTOB (0Ji0k «®Pu3ukay).

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH CTYA€HTOB
(Ha ypoBHe yueOHBIX J1eiicTBHI)

Beeoenue. Mexanuka

Kunematuka

Pa3BuTHe crOCOOHOCTE SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIO-
TUYeCKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS, BOCIPHHHMATH W
aHAJTM3UPOBATh MHEHUSI COOECETHUKOB, TIPU3HABAs TPABO JIPYTO-
ro 4eloBeKa Ha WHOe MHeHue. [IpuBeneHre MPUMEPOB BIUSHUS
OTKPBITUH B (PM3UKE HA MPOTPECC B TEXHHUKE W TEXHOJOTHH IPO-
u3BojJcTBa. O3HAKOMIJIGHHE CO CIIOCOOAaMU OMHCAHUS MEXaHW4e-
CKOro JIBMKECHHS, OCHOBHOM 3ajaueil MexaHuku. M3ydenuwe oc-
HOBHBIX (PM3MUYECKUX BEIMYWH KMHEMATHUKH: TIEPEMEIEHUs, CKO-
poctH, yckopeHus. HaOmoneHne OTHOCHUTENFHOCTH MEXaHWde-
CKOTo JIBIKeHUs. DopMymupoBaHHE 3aKOHA CIOXKEHHUS CKOPO-
creid. MccnenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBU-
KeHUs (Ha mpuMepe CBOOOJHOTO MAACHUS TEN) U PABHOMEPHOTO
JBWDKEHUS Tejla M0 OKPYXXHOCTH. [ToHMMaHKMe cMBICIIa OCHOBHBIX
(GU3HYECKUX BEIWYNH, XapaKTEPU3YIOIIUX PAaBHOMEPHOE JIBUKE-
HUE TeJa TI0 OKPY)KHOCTH

JlmHaMuka

[Tonumanue cMpiciaa Takux (U3UUYECKUX MOJEJeH, Kak MaTepu-
aJbHas TOYKa, MHEpUUAJIbHAs cucTema otcuera. Mamepenue mac-
Chl Tela pa3IMYHbIMH criocobamu. M3mepeHue Cui B3auMOJEH-
CTBUS Tel. Beluncienne 3Ha4eHus: YCKOPEHUsI TeJl 10 U3BECTHBIM
3HAYEHUSIM JICUCTBYIOIUX CHJI M Macc TeJl. YMEHUE pa3inyarb
cuiTy TshKecTH M Bec Tena. OObSICHEHUE W NMPUBEICHNUE TTPUMEPOB
SIBJICHUST HEBECOMOCTH. [IpuMeHeHue OCHOBHBIX MOHATUH, (op-
MYJ1 ¥ 3aKOHOB IMHAMUKH K PEHICHUIO 3a/1a4

3aKOHBI COXpPAaHEHUs B Me-

OObscHEHUE PCAKTUBHOI'O ABMXKCHUSA HAa OCHOBC 3aKOHA COXPAHC-
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XaHHKE

Hus uMIynbca. [IppumMeHeHne 3aKOHa COXpaHEHUs MMITYJIbCa Ul
BBIYMCJICHHSI U3MEHEHHUI CKOPOCTEH Tel IPU UX B3aUMOJCUCTBU-
AX. Beruncnenne paboThl CHII U U3MEHEHUs KMHETHUYECKOW SHep-
Uy Tena. BelunciieHre NOTEHIMAIbHOW 3HEPrUU Tel B IPaBUTA-
LMOHHOM T10J1€. XapaKTEpUCTUKA IPOU3BOIUTEIBHOCTH MAlIUH U
JBUTaTEJEe C UCIOJIb30BAHUEM IOHITHUS MOIHOCTH

OcHo6bl MONEKYNAPHOU YU3UKU U MEPMOOUHAMUKU

MonexkynsipHasi pu3uKa

DOpMyIMpPOBAHHE  OCHOBHBIX  IIOJIOKCHUM  MOJIEKYJISIPHO-
KWHETHUYECKOW Teopuu. BrinosHeHNe 3KCIEpUMEHTOB, CITyKaIlnX
000CHOBaHMEM MOJICKYJIIPHO-KMHETHYecKoi Teopuu. Halmrone-
HUE OPOYHOBCKOTO JABWXEHUS WM siBIeHUs nuddysuun. Onpenene-
HHUE MapaMeTpOB BEIIECTBAa B ra3000pa3HOM COCTOSIHUU Ha OCHO-
BaHUM YPABHEHUS COCTOSIHMS MIealbHOro rasa. IIpencraBnenue B
Bue TpaduKka H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO
MpOIECCOB. BbluncieHne cpeaHeil KMHETUYECKONW SHEPTruM Terl-
JIOBOTO JIBM)KEHHS MOJIEKYJ IO M3BECTHOM TeMIeparype Bellle-
cTtBa. M3MepeHue BIa)XHOCTH BO3AyXa

TepMmoauHamuka

3KCHepI/IM€HTaﬂbHO€ HUCCICOOBAHUEC TCIIJIOBBIX CBOIICTB BCIIIC-
cTBa. Pacyer kosinyecTBa TEIUIOTHI, HEOOXOAMMOTO [UIsl OCY-
HIECTBJICHUS MpoIecca MPEBpallleHHs BEIIeCTBA U3 OJHOTO arpe-
raTHOTO COCTOSIHUSI B Apyroe. Pacuer u3MeHEHHsT BHYTpEHHEU
SHECpPTrHUuu TCII, pa6OTI>I U NCPCAAHHOTO KOJIMYCCTBA TCIJIOTHI Ha
OCHOBaHUU MEPBOro 3aKOHA TepMoauHAMUKU. OObsICHEHHE TIPUH-
OUIIOB I[eﬁCTBHH TCIIJIOBBIX MalllUH

Ocno6vl I1eKmpoOuUHaAMUKU

DNEeKTpOCTaTUKA

Brruucnenue cui B3auMOACHCTBUSA TOYEUHBIX AJIEKTPUUYECKUX 3a-
psanoB. Brerunciaenne HampsHKEHHOCTH M MOTEHLHMANa AJIEKTpude-
CKOIO MOJsI OJJHOTO M HECKOJIbKMX TOYEUHBIX 3apsiaoB. M3mepe-
HUE Pa3HOCTH MOTeHuuanoB. lIpuBeneHue npumMepoB MpPOBOIHU-
KOB, JUAJICKTPUKOB M KOHJEHcaTopoB. HalOmionenue sBieHus
AIEKTPOCTATUYECKON MHAYKIUHU U SIBJICHUS MOJISIPU3ALNN TUAIICK-
TPUKA, HAXOSIIETOCs B JIEKTPUUECKOM I10JIe

ITocTOsTHHEIN TOK

N3Mepenne MoHOCTH AnnekTpruueckoro toka. Mamepenune 3/1C u
BHYTPEHHEI'O CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M HCIBITa-
HUE SJIEKTPUYECKUX LEMNeil ¢ pa3NuyHbIM COEAMHEHHUEM MPOBOJI-
HUKOB, pacyeT UX MapaMeTpoOB

MarsuTtHoe moje

HaOnronenue neficTBUs MarHUTHOTO TI0JIs1 HA IIPOBOJAHUK C TOKOM,
KAPTUHOK MAarHUTHBIX mosied. POpMyIMpOBaHKUE INPABUIIA JIEBOU
PYKH i ONpEACIICHUsT HanpaslieHus cuibl Amnepa. Beramcie-
HUE CUJI, JEUCTBYIOLUX HA IPOBOJHUK C TOKOM B MarHUTHOM IIO-
Je, oObsACHEHHE NMpHUHLMIA JelcTBUs dneKkTpoasurarens. Vccie-
JIOBAaHUE SIBJICHUs DJIEKTPOMArHUTHOW MHIYKIIUH

Koneoanusa u eonnut

MexaHuueckue KojieOaHus
1 BOJIHBI

[IpuBenenue mpumMepoB KosieOaTeIbHBIX OBWKeHUU. Mccnenopa-
HHEC 3aBUCUMOCTHU nepnoz[a KOHGGaHHﬁ MAaTEMAaTHUYCCKOTO MasiT-
HUKa OT €ro JIJTMHBI, MAaCChl M aMITUTY Il KoJiebanuii. Onpenerne-
HHC YCKOpeHI/IH CBOGOI[HOFO InmagacHus ¢ IMOMOIIILKO MaTEMaTHUC-
ckoro masitTHuka. HaOmonenne konebanwmii 3pydariero tena. [lpu-
BEJICHHE 3HAYEHUS CKOPOCTH PACHpPOCTPaHEHUsS 3BYyKa B Pa3jiHy-
HBIX Cpenax. YMeHHe OOBSICHATh MCIOJIb30BaHUE YIIbTPa3BYKa B
MEJIUIIHE
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OneKkTpoMarHuTHble Koje- | HabmoneHne ocuuiuiorpaMM TapMOHMYECKUX KOJIEOaHWM CHIIbI
0anus M BoJNHBL. CBeToBBIC | TOKA B Lenu. OOBsSCHEHNE MPEBPAIICHUsI SHEPTHH B HJICATBHOM
BOJIHBI. JIMH3BI KoJieObaTenbHOM KOHType. M3ydeHue ycTpoWcTBa W TPUHIIHAIIA
neiictBust TpaHchopmaropa. AHaJIM3 CXEMBI MEpeJadu 3JIEKTPo-
SHEpruu Ha Oonbluue paccTosHus. [IpuBenenue npuMepoB BUI0B
panuocBs3u. 3HAKOMCTBO C YCTPOMCTBaMH, BXOJSIIMMHU B CHCTE-
My panuocBs3u. OOCyXJIeHHEe OCOOCHHOCTEH pacrpOCTpaHCHHS
panuoBoyH. [IpuMeHeHHEe Ha TPAKTHKE 3aKOHOB OTPAXKEHUS W
MpeOMJICHHUsI CBETa MpH pelieHuu 3anad. Habmonenue sBieHus
TUQPaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH M300paskeHUs
IpEeIMETOB, JaBaeMble JMH3aMu. PacueT onTudeckoi CUIIbI JIMH3BI

Dnemenmul K6AHMOGOU uU3UKU

DneMeHTHI kBaHTOBOU (pu- | KBaHTOBBIE cBOMicTBa cBeTa. HalOmrogeHune ¢GOTOIIEKTPUIECKOTO
3UKHU apdekra. Pacuer MakcUMambHOW KMHETHYECKON SHEPrUM SIIEK-
TpoHOB Tipu GoTodrpdekre. duznuka aroma PopMyIHpOBaHHE TTO-
crynaroB bopa. Habmionenue nuHEHYaToro M HENPEPHIBHOTO
CHEKTpPOB. PacyeT 4acToThl U JUIMHBI BOJHBI UCITyCKAEMOI'O CBETA
IpU MEpexoJe aToMa U3 OJHOIO CTAallMOHAPHOTO COCTOSIHUS B
npyroe. O0bsiCHEHHE TIPUHIIKIIA JeHCTBUA Jazepa. Pusnka aTrom-
HOTO s]Ipa U dJeMEHTapHbIX yacTull. Habmoaenne TpekoB anbda-
yacTull B Kamepe Bunbcona. Perucrpanus siaepHbIX U3IYYEHUM C
nomolnpto cueryuka I'eiirepa. Pacuer sHeprum CBA3M aTOMHBIX
anep. [loHMMaHue IEHHOCTH HAay4YHOTO MO3HAHMS MHUpa HE BOOO-
IIe JJIS YeJIOBEUeCTBAa B LIEJIOM, a JUIS KaKIOro OOYYarolerocs
JIMYHO, LIEHHOCTU OBJIAJICHUSI METOJOM HAYYHOTO TMO3HAHUA IS
JOCTHKEHUS ycIexa B JI000M BHJIE TPAKTUYECKOH NesITeIbHOCTH

Bcenennas u ee J601I0UUA

Bcenennas u ee spomonus | Ctpoenue u pazsutue Beenennoit. O0bscHEHHE MOJIENTH pacIliu-
psroerics Beenennoit. [Ipoucxoxaenne CoaTHEYHON CUCTEMBI.
Ha6mronenue 3Be3n, JIyHsl u maner B Teneckor. Habmonenue
COJIHEYHBIX IISITEH C MOMOIIBIO TEIECKONa

5. METOAUYECKHUE YKA3AHMUA 110 OPTAHU3ALUU CAMOCTOSATEJIb-
HOM PABOTHI CTYJIEHTOB

OTnenbHBIM BUIOM NMPAKTUYECKOM pabOTHI CTYJAEHTOB B PAMKax U3ydeHHs y4eOHOro mpeame-
ta OVYIL.07 EcrecTBO3HaHME SABISETCA BHEAYAMTOPHAS CaMOCTOSITEIbHAs paboTa, mpeamnosara-
IOIIas. CAaMOOPIaHU3ALMIO CTYACHTOB Ha BBIIOJIHEHUE ONPEACICHHBIX BUAOB yU4EOHOU JesTerb-
HOCTH, @ UMEHHO: paboTy CO CIpaBOYHOHN JIUTEPATYpOil B paMKaxX MOATOTOBKHU JIOKJIAJ0B, COO0-
IIEHUH, MOJrOTOBKY K OOCYXIEHHSIM, AUCKYCCHUSAM, IUCIyTaM, CEMUHApPCKUM 3aHATHUSAM, KOH-
TPOJIbHBIM paboTtam, auddepeHInpoBaHHOMY 3a4eTy, a TaK)Ke BBIITOJHEHHE OIpPECIICHHBIX BU-
JIOB IPAKTUYECKHX 3aaHUH, TOJyYEHHBIX B XO/1€ ayAUTOPHBIX 3aHATHH.

Kaxnas ¢opma camocTosITeIbHON pabOThl CTYIEHTOB OLEHMBAETCS OTIEIBHO M MpEeAHa3Ha-
YyeHa JUlsl oTpabOTKM pa3IMuYHBIX METOAOB YCBOEHHS M3ydaeMoro B Kypce marepuana. Ilogro-
TOBKa COOOIIEHUH (I0KJIa0B, pedepaToB) MpeaHazHaueHa JUIsl pacIIupeHuss HHPOPMALIMOHHOTO
IOJISl CTY/IGHTOB B PAMKax M3y4aeMOM TEMbI, a TaKke (POPMUPOBAHUS y CTYJJCHTOB HAaBBIKOB OT-
00pa rJIaBHOW U BTOPOCTENEHHOM MH(OPMAIMH 110 pacCMaTPUBAEMOi MpoldiiemMe, a TaKKe HaBbI-
KOB CHCTEMAaTHU3aluu HM30bITOYHOM MH(popManuu. BeIoNHEHHE Pa3HOYPOBHEBBIX JOMAIIHUX
3aJaHMii TpeHa3HauYeHO ISl JOPMHUPOBAHUS Y CTYACHTOB HABBIKOB BBICTPAWBAaHUS YETKOH CXe-
MBI OTBETA Ha BONPOCHI PA3JINYHOIO YPOBHSI CIOKHOCTH, a TaK)Ke Ha (JOPMHUPOBAHUE Y CTYJECH-
TOB OOBEKTUBHOT'O MPEACTABICHUS O CTEIICHH OBJAJCHH M YCBOCHUS UMHU U3y4aeMOro MaTepH-
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ajla B HaHHBIﬁ MOMCHT BPCMCHHU. Brimoanenune PCKOMCHAYCMBIX BAPUAHTOB B TCCTOBBIX U PaA3-
HOYPOBHEBBIX 3aJlaHUM TaK)Ke MO3BOJISIET CTYIEHTaM JIydlle MOATOTOBUTHCA K MUTOTOBOM IpO-
BEpKe MX 3HAHUHU MO M3y4eHHBIM TeMaM. [IoAroToBKa K MPAaKTHMUYECKUM 3aHATUSAM (CEMHHApaM,
JTUCKYCCHSIM) MO3BOJISIET CTYACHTAaM 3aKPENHUTh HABBIKM KPUTUYECKOTO MBILIUICHUS MPH padoTe
CO CIIPaBOYHOM JUTEPATypO M UCTOYHHUKAMHU, U YTIyOUTh 3HAHUS MO KOHKPETHBIM TEMaM H3Y-
4aeMOTO y4eOHOTO TIpeIMETA.

B noMoIb CTYACHTaM JJIs1 BBIITOJTHCHUA A Ba[[aHI/Iﬁ PA3JINYHBIX BUAOB IMIPECAIaracTcAa:
- CIIMCOK OCHOBHOM M BCIIOMOTATEJIbHOM JIUTEPATYPHI;
- CIIUCOK MPUMEPHBIX TEM JOKJIAIOB U COOOIICHUN.

Cnncok npuMepHbIX TeM J0KJIA0B U COO0IIeH Uil

Pa3gen «Xumusa».
. Tabnuma Meunnesneesa.
. X¥MHA ¥ My3bIKa: KOMIIO3UTOp U XuMHUK I1. bopoauH.
. Bona B xn3HM yetoBeka.
. YUeHbIE€ - XUMHUKHU.
. YII€eBOIbI ¥ UX POJIb B )KUBOM IPUPOJIE.
. JKupbl Kak pOAYKTHI MUTAHNS U XUMHUYECKOE CBIPBE.
. XUMHYECKasi CHMBOJIMKA.
. IlpupoHbIE UCTOYHUKH YTIEBOJOPOJIOB. 9.CunTeTnueckue
MOIOIIIME CPEACTBA, UX JOCTOMHCTBA U HEJOCTATKH.
10.Xumust B OBITY.

03N N W~

Pasznen «buosorus».
1.Y4ensie — OuoOTH.
2.KierouHas Teopus CTPOCHHUS KUBBIX CUCTEM.
3.OTKpBITHE HYKJIIENHOBBIX KHUCIIOT.
4.HacnencrseHHble 3a00JIEBaHMSL.
5.YVuenne B.U. Bepnanckoro o 6uocdepe.
6.Kpacnas kaura Huxeropoackoit o6mactu.
7.3anoBenHuKky Hukxeropoackoit obmacrtu.
8.Bennkue reHeTuKu.
9.I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.

Pasznen «@usukar.
doroarnmnapar.
OcHoBbl MKT.
JInH3bL.
["a30BbIE 3aKOHBI.
ITpuunun I'eitrronca.
YpaBHenue Makcaeia.
Bo3saeiictBue paiuousiry4eHuin.
ATOMHBIN peaKTop.
Benukue puzuku.
OTKpBITHE SJIEKTPUYECKOrO TOKA.
ITocTOSIHHBIN ¥ BPEMEHHBIN TOK.
Anepnas suepretuka B Hmkeropoackoit odmacTu.
DOTO3JIEMEHTHI.
VYapTpa3Byk (MoydeHue, CBOMCTBA, IPUMEHEHHUE).
VYipaBiusieMbli TEPMOSIEPHBII CUHTES.

WX N R WD —
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Yckoputenu 3apsHKEHHBIX YaCcTHII.

CoBpeMeHHbIE CPEICTBA CBSI3H.

CBeT — nJIeKTpOMarHuTHAs BOJTHA.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

AnpTepHaTUBHAs YHEPrETHKA.

AtomHas ¢usuka. M3otomnsl. [IpumeHeHne paliOaKTHBHBIX H30TOMOB.
B3rnsn Ha 3penue.

lNonmorpadus u ee mpuMeHeHue.

Judpaxius B HalIel )KU3HU.

Krnaccudukanus u xapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHUII.
KoHcTpyKIus 1 BUIBI Ta3€pOB.

Kpuosnektponnka (MUKPOIJIEKTPOHUKA B XOJION).

JlazepHbIe TEXHOJIOTUU U MX UCTIOIb30BaHUE.

MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOSHUSI TPUOOPOB, CIOCOOBI U3MEPEHUS Mar-

HUTHOTI'O IIOTOKaA, MarauTHOM I/IHI[yKI_II/II/I).

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

Metoa MEYEHEBIX aTOMOB.

MeTo161 HAOIIOICHUS U PETUCTPAIIUH PAJNOAKTUBHBIX U3JIYYCHUN U YaCTHII.
MoOwibHBIN TeaedOH.

OnTudeckue siBICHUS B TIPUPO/IE.

[IpumeHeHue saepHBIX PEAKTOPOB.

[IpouzBoacTBO, Nepeiaya U UCIOJIb30BAHUE IIEKTPOIHEPTUH.
[Tpe303mexkTprueckuii 3G ekt ero npuMeHeHHE.

Pa3BuTHe cpencTB CBA3M U pago

PentrenoBckue ayuu.

®usuka 1 My3bIKa.

[Ikana 31eKTPOMarHUTHBIX BOJIH.

IIpumepHblie Bonpockl K auddepeHIIMPOBAHHOMY 3a4eTy:

1.Ilepeuncnuth cBONCTBA )KMBOW MaTEPUU.

2. PacckasaTh 0 cocTaBe U CTPOECHHUM KJIETKH.

3. Kakue tunsl pazMHoxeHus 3Haere? IIpuBeaure npumepsl.

4 Kakue 3aKk0OHBI Hacyien0BaHus Mpu3HakoB 3HaeTe? [IpuBenure npumepsl.

5.Ha3oBuTe OCHOBHBIE INI00ATBHBIE FIKOJIOTHYECKHUE TTPOOIEMBI.

6.Kak cBsi3aHO caMOUyBCTBHE UellOBeKa ¢ (pr3nueckuMu pakTopaMu OKpYKarolen cpeapl?

3amanus no pusuke:

ba3oBrlil ypoBeHb

1. Ha pucyHkax nokasaHbl Ha4dajlbHas U KO-

HEYHAs CKOPOCTh ABYX TeJI, ABMXKYIIMXCA 5 ' : RE
BJIOJIb OCH X C IIOCTOSSHHBIM YCKOPEHUEM. & e S e

OpnHa xjeTrka cooTBeTcTBYeT 3 Mm/c. Bpems @

HaOIIOZICHUS PaBHO 4 C.

Kakoe teno PAa3roHsJIoCh, 4 KakKoC — TOpMOBI/IHO? Kak m3menunach CKOpPOCTb KaXIOTO TCJIa IO

MoayJito? UeMy paBHBI TPOCKIIMHU YCKOPEHU Te?

2. Yto0Obl paBHOMEpPHO TepemeniaTh opycok maccoit 400 r mo croiy, K OpycKy Ha/J0 MPUKIIAIbI-
BaTh FOPU30HTAILHO HampasieHHYIO cuily 1 H. Uemy paBHa cuia HOpMaabHOW peakivu, JAeH-

CTBYIOIIast Ha OPYCOK CO CTOPOHBI cToJNa?

3. Kakomy 3Ha4eHHIO a0COMIOTHOM TeMIIEpaTypbl COOTBETCTBYIOT: a) HOpMaJIbHas TeMIeparypa
TeJa YeJoBeKa, 0) camasi HU3Kasl 3aperucTpupoBaHHas Temneparypa Ha 3emie (okoio -90°C), B)

TeMIiepaTypa kunenus azora (-196°C)?

4. Ha kakOM pacCTOSIHUHU PYT OT JApyra HaxoAsATCsA J1Ba ToueuHbIX 3apsaa S HKi u 2 mxKo, ecnu

OHU OTTAJIKHABAIOTCS ¢ CHiioi 3 MH?
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Cpennuii ypoBeHb

1. [llapuk TONKHYNIM BBEPX MO HAKJIOHHOW TIockocTH. HavanmbHas ckopocTh mapuka 4 m/c.
VYckopeHue mapuka npu ABUKEHUU BBEPX U BHU3 110 HAKIIOHHOM TJIOCKOCTU OJMHAKOBO U PaBHO
o moxaymo 0,5 m/c. Uepe3 CKOIBKO CEKYH]I MOCIe Havdayla JBHKEHHsI CKOPOCTh IIapuKa Oyer
paBHa 1o Moyt 2 m/c?

2. JlexaniemMy Ha JIby KaMHIO COOOIIMIIA CKOPOCTH 2 M/C, TOCJE Y€T0 OH CKOJIB3MII IO OCTAHOB-
ku 10 M. Haiitu ko3 puriueHT TpeHuss Mex 1y KaMHEM H JIbJIOM.

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

4. Toueunsie 3apsasl 1,0*10-8 Kir u 2,0%10-8 K 3akperieHbl Ha pacCTOsITHUU 1 M Ipyr OT apyra
B BakyyMe. Ha cepenune orpe3ka, COEIUHSIONIETO 3TU 3aps/ibl, HA OJJMHAKOBOM PACCTOSIHUU OT
KKJIOTO W3 HUX TIOMEIICH TOYeUYHbIN 3apsi, paBHbN-3*10-9 Kn. Omnpenenure Momaynbp u
HaIlpaBJICHUE CUJIBL, ACUCTBYIOLICH HA HETO

IHoBbINIEHHBIN YPOBEHD

1. Terno ABUTAIIOCH B OJHOM HAIPABICHUU C MOCTOSHHBIM yCKOpeHHeM 1,2 M/c? W mponuio 3a
YETBEPTYIO CEKYHIY OT Hayasa HaOmroaeHus nyTh 6,2 M. Haliaiute HavanbHYIO0 CKOPOCTh Tela U
MyTh, IPOAEHHBIN TenoM 3a 10 c.

2. K npyxwune xxectokoctbio 100 H/M mongeren 6pycox maccoii 400 r. ITpu
3TOM Opycok omupaercss o ctoi (puc.). Kakyro MUHUMaIbHYIO TOPH30H-
TaIbHYIO CHIIY HY’KHO MPUJIOKHUTH K OPYCKY, UTOOBI CIBUHYTH €T0 C MECTa,
€CJIM YIJIMHEHUE MPYXUHBI paBHO 3 cM, a KOAPGUIUEHT TPEHUS MEKIY
Opyckom u ctonom 0,37

3. B 6amtone sBMectuMmocthio 200 1 HaxomurTcd reaui mmon nasiieauem 100
klla npu temneparype 17 °C. Ilocne nmogkadnMBaHuUs reiusl €ro AaBiieHHE NojHsoch a0 300
klla, a TemMneparypa yBenuuuiiach 10 47 °C. Ha cKoJIbKO yBeIM4YMIach Macca resusi?

4. J1Ba 3apsna +0,6HKn u -0,2 HKn Haxonarcsa B kepocune Ha pacctossHuM 0,4M 1pyr oT apyra.
ONPEACIUTh HAMPSKEHHOCTh TOJIs B Touke O, pacnoyio)KEHHON Ha CEepeMHE OTpe3Ka MpPsIMOM,
COEIUHSAIOLIEH LIEHTPBI 3apsIA0B.

(({
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