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1. MACHOPT MPOT'PAMMBI YUEBHOM JUCIIUILINHBI

1.1.061acTh NpUMEHEHHS NIPOrPaAMMBI.

[Iporpamma O/] 01,04 EcTrecTtBO3HaHME NpeaHA3HAYCHA ISl U3YUYEHUS €CTe-
CTBO3HaHHUS B IpodeccroHambHbIX oOpa3zoBarenbHbIX opranuzanusx CIIO, peanusy-
I0IUX 00pa3oBaTeNbHYI0 MPOTrpaMMy CpeIHEero oOHIero oOpa3oBaHUS B Mpeenax
OCBOCHHS OCHOBHOM mpodeccruoHansHoi oopa3oBarenbHoi mporpammbel CITO (OITOIT
CIIO) na 6a3e OCHOBHOTO 00IIero 0Opa3oBaHMS IIPU IMOATOTOBKE CICIHAIMCTOB
CPEIIHETO 3BEHA.

[Iporpamma OJ] 01.04 EctecTtBo3Hanme pa3paboTaHa Ha OCHOBE TpeOOBaHUI
®I'OC CIIO, npeapsBIsIeMbIX K CTPYKTYpE, COAEPKAHUIO M PE3YJIbTaTaM OCBOEHUS
obmeoOpasoBarensHoi yaeOHo# aucrumummasl OJ].01.04 EcrecTBo3HaHue B 9acTh pe-
amm3aruu @I'OC CIIO B mpezenax ocBOCHHsI OCHOBHOM MpodecCHoHaNbHOU 00pa3o-
BarensHOM nporpamMmbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 0011eT0 00pa3oBaHuUs
¢ yueroM TpeboBanuii @I'OC k moigyyaeMol CHelHalbHOCTU CpeHEero mpodeccuo-
HaJLHOTO 00pa30BaHUsI.

[Tporpamma O/101.04 EctecTBO3HaHUE SABIISIETCS YaCThbIO OCHOBHOM mpodeccu-
OHAJILHOW 0OpazoBaresibHOM Mporpammel B cooTBeTcTBUU ¢ I'OC CIIO mno cneru-
aIbHOCTSIM:

51.02.01 HapoaHoe Xy10’)K€CTBEHHOE TBOPYECTBO (110 BUIaM),
53.02.08 My3bIkaibHOE 3ByKOONEPATOPCKOE MaCTEPCTRBO,

1.2.Mecto yueOHO# nucuuiuinabl B cTpykrype IIICC3.
VyeoOnas aucuurmumHa OJ] 01.04 EcrectBo3HaHue sBiaseTcss o0mieoOpa3zoBaTeIbHOM
y4eOHON AUCIMIUIMHON 00111e00pa30BaTeIbHOTO y4eOHOTO ITUKIIA.

1.3. Hean 1 3aga4n y4eOHOM JUCUMILIMHBI, TPEOOBAHUS K pe3yJibTaTaM 0CBOe-
HHSl Y4eOHOU JUCIUILINHBI:

Conepxxanue mnporpammsl  OJ[ 01.04 EcrtecTBO3HaHWE HampaBlICHO Ha
JIOCTHXKEHUE CIIEAYIOIIUX LEJICH:
- OCBOEHHUE 3HAHUI O COBPEMEHHON €CTECTBEHHO — HAYYHOM KapTUHE MHUpa U METOAaX
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOojiee BAXKHBIMU HJCSIMHU U JTOCTHUKEHUSIMU
€CTECTBO3HAHHUS, OKAa3aBIIMMH ONPEAEIAIONIEE BIHMSIHUE HA DPAa3BUTUE TEXHUKU H
TEXHOJIOTUH;
- OBJIIAQJICHUE YMEHHSIMHU TPUMEHSTH MOJyYCHHbIC 3HAHUS I OOBSICHEHUS SBICHUN
OKPYXKAIOIIEr0 MHpa, BOCHPUATUS HWH(OpPMAIMM €CTECTBEHHO — HAyYHOTO U
npoecCHOHATbHO ~ 3HAYMMOTO  COJACPIKAHUS, Ppa3BUTHUE  WHTEIUICKTYaJbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHUYECKOTO MBIIIJICHUS B XOJI€ MPOBEICHUS
MPOCTEUIINX WCCICIOBAHUM, AaHaln3a SBJICHUM, BOCHPHUATHS W HWHTEPIPETALUU
€CTECTBEHHO — Hay4YHOU MH(OpMaIny;
- BOCHHUTaHWE YOEXJCHHOCTM B BO3MOXKHOCTU IIO3HAHUS 3aKOHHOW MPUPOJLI U
WCIOJIb30BAaHNE JOCTUKECHUN €CTECTBEHHBIX HAYK [JI1 Pa3BUTHUS LHUBWIHA3ALNU U
Ka4yeCTBa )KU3HU;
- MPUMEHEHHE €CTECTBEHHO — Hay4YHBIX 3HAaHUM B IPO(ECCUOHATBLHOM AESTEIbHOCTU U
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MOBCEIHEBHON JKM3HU i1 oOecrieueHus Oe30MacHOCTH JKU3HEACSITENbHOCTH;
IPAMOTHOTO  MCIIOJb30BaHUS COBPEMEHHBIX TEXHOJIOTMI; OXpaHbl 3J0pPOBbS,
OKpY’KarOLIEN CPEbI.

B pe3yabrare ocBoennsi nucuuminabl O] 01.04 EcrecTBo3Hanmne o0y4aro-

HIUHcCA J0JIKeH 3HATh:

3.1. OCHOBHBIE HAYKH O MPUPOJIE, UX OOIIHOCTH U OTIUYHS;

3.2. eCTECTBEHHOHAYYHbIM METOJ MO3HAHUS U €r0 COCTABIISIIOIINE, €AUHCTBO 3aKOHOB

puposl Bo Beenennoi;

3.3. B3aUMOCBSI3b MEK]ly HayYHBIMU OTKPBITUSMHU U PA3BUTUEM TEXHUKU U TEXHOJIO-

TUii;

3.4. BKJIaJ BEJIMKUX YUYEHBIX B (POPMHUPOBAHHWE COBPEMEHHOM €CTECTBEHHOHAYYHOU

KapTUHBI MUPA;

B pesyabrare ocBoeHus aucuumiiuabl O/l 01.04 EcrecTrBo3HaHue
00y4YaKOIIMHCH T0JIKEH YMETh:

V.1. opueHTHpPOBATHCS B COBPEMEHHBIX HAYyYHBIX MOHATHSAX M MHGOPMAINH
€CTECTBEHHOHAYYHOT'O COJIEPKAHUS;

V.2. pabGoTath C €CTECTBEHHOHAYYHON MH(OpMaIueil: BaeTh METOJaMH TTOUC-
Ka, BBIJICJISITh CMBICTIOBYIO OCHOBY M OLIEHMBATh JIOCTOBEPHOCTh UH(OPMAIIUK;

V¥.3. Ucnonb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B MOBCEIHEBHOMN >KM3HU IS
oOecrieueHus 0€30MACHOCTH KU3HENEATCILHOCTH, OXPaHbBI 370POBBS, OKPYKAIOMIEH
Cpebl, SHEProcOepeKEeHHUS;

B nporpammy yue6Hoi aucuumuael O] 01.04 EcTtecTBO3HaHKE BKIFOYEHO
COJIep>KaHKMe, HalpaBlieHHOe Ha (OPMUpPOBAHHE Yy CTYJACHTOB KOMIIETEHIIHH,
HeoOXxoauMBIX i1 kadecTBeHHOro ocsoenus OITOIT CITIO Ha 6a3e OCHOBHOIO OOILETO
oOpa3zoBaHUsl.

B pesynbrate ocBoenust nucummivabl OJ1 01.04 EcrecTtBo3Hanue y oOyuaro-
mierocst GopMupyroTes cieayromne oommue komnereHuun (OK):

OK 10. Ucnonbs3oBaTh YMEHMS U 3HaHUS Y4EOHBIX JAUCIUILUIMH (eAepaibHOTO Tocy-
JApCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa CpeaHero ooOmiero oOpa3oBaHUs B
npoeccuoHaNbHOM AESITEIbHOCTH.

OcBoenne coaepxkanuss yueOHor mucumruimael O] 01.04 EcrectBOo3HaHuME
o0ecreuynBaeT JOCTUKEHUE CTYACHTAMHU CIEIYIONINX PE3YIbTaTOB:

JAUYHOCHBIX:

- YCTOWYWBHIA MHTEPEC K UCTOPUU M TOCTIHKCHHSM B O0JIACTH €CTECTBEHHBIX HaYK,

YyBCTBO T'OPJIOCTH 32 POCCUNUCKUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K MPOJOKEHHUIO 00pa30BaHUsl, MOBBIMICHUIO KBaTU(PUKAIMU B U30paH-

HOU mpodeccHoHaIbHON AESTEILHOCTH C UCIOJIb30BaHUEM 3HAHUU B 00JIACTH ecTe-

CTBEHHBIX HayK;

- 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETCHIIMI B 00JIACTH €CTECTBEHHBIX HayK

JUTsl 4yeJoBeKa M OOUIECTBA, YMEHHUE HCIOJIb30BaTh TEXHOJOTUYECKUE JOCTHXKEHHUS B

00yacTi (HPU3UKU, XUMUU U OUOJIOTUH ISl TIOBBILIEHUSI COOCTBEHHOTO UHTEIUICKTYallb-

HOT'O Pa3BUTHS B BHIOPaHHOW MPOPECCUOHAIBHON AESTENbHOCTH;

- YMEHUE MPOAHAIU3UPOBATh TEXHOTEHHBIE MOCIEACTBUS JJI1 OKPYKAOUIEH Cpenbl,

OBITOBOM U MPOU3BOJICTBEHHON JISATEIIBHOCTH YEJIOBEKA;



- TOTOBHOCTb CaMOCTOSITEILHO JT0OBIBATH HOBBIE ISl CeOsl €CTECTBEHHO — Hay4HbIE
3HAHMSI C UCTIOJIB30BAHUEM JIJISl ATOTO JIOCTYITHBIX HCTOYHUKOB MH(OpMAIUK;
- YMEHUE YIIPABISITh CBOEH MMO3HABATEIBbHON JIESITENBHOCThIO, IPOBOIUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYalIbHOTO YPOBHS,
- YMEHHE BBICTPAUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHUSI B KOMAHJE MO PEIICHUIO
o0IMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS,
MemanpeomemHuulx:
- OBJIaJICHUE YMEHUSMHU U HABBIKAMHU PA3JIMYHBIX BHUJIOB MMO3HABATEIHHOUN JESATEIHHO-
CTH JJIsl U3YUYEHUS PA3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;
- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUA (HAOIIOACHUS, HAYYHOI'O SKCIIEPUMEHTA)
JUIS U3YYEHUS PA3JIMUHBIX CTOPOH €CTECTBEHHO - HAYYHOM KapTHUHBI MHUPA, C KOTOPHI-
MU BO3HUKAET HEOOXOIUMOCTb CTAJIKUBATHCS B MPOGECCHOHAIBHOU cdepe;
- YMEHHUE ONpPEeNeNsaTh LeIu U 3aJa4M JesTeIbHOCTH, BEIOMpPATh CPEACTBA JJIA UX JO-
CTUKEHHUSI Ha TIPAKTUKE;
- YMEHHE HCIOJIb30BaTh pPA3JIMYHbIE HCTOYHUKH [JISl TIOJIyYEHUS ECTECTBEHHO -
Hay4YHOM MH(OpPMAIMU U OLICHUBATh €€ JOCTOBEPHOCTH JJI TOCTHXKEHHS TTOCTABJICH-
HBIX IIeJIeH U 3a7a4;
npeomMemHulx:
- copMHPOBAHHOCTH TPEACTABICHUN O IIEJIOCTHOH COBPEMEHHOM €CTECTBEHHO —
HAay4YHOM KapTUHBI MUPA, IPUPOJE KAK €AUHOMN LIEJIOCTHOM CUCTEME, B3aUMOCBS3H Ye-
JI0OBEKa, IPUPOJIbI U 00IllecCTBa, MPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax BceneH-
HOI;
- BJaJCHUE 3HAHUSAMHU O HauOoJiee BaXKHBIX OTKPBITUSX U JOCTHUKEHUSX B 00JacTH
€CTECTBO3HAHUS, MMOBIUSABILINX Ha 3BOJIIOLUIO MTPEACTABICHHUIN O IPUPOJE, HA pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;
- c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATh €CTECTBEHHO — HAy4YHbIC 3HAHUS ISl 00bsIC-
HEHUs OKPY>KAIOIIUX SIBJICHUH, COXpaHEHMs 3J0pOBbs, oOecredeHus: 0e30MacHOCTU
KU3ZHEJIEATETLHOCTH, OEPEKHOr0 OTHOIICHUSI K MPUPOJE, PAIMOHAIBHOIO MPUPOJIO-
MOJIb30BaHUS, @ TAKKE BHIMIOJHEHUSI POJIU TPAMOTHOTO MOTPEOUTEIIS,
- ¢(OpPMHUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METO/IE IMO3HAHUS TIPUPOIBI U CPEI-
CTBAaX M3YYEHHUsS MeramMupa, MakpoMupa U MHKpPOMHUpPA; BIAJECHUE IMpPUEMaMHU €cTe-
CTBEHHO — HAay4YHBIX HAOJIOJICHUI, ONBITOB, UCCIIEAOBAHUI U OIEHKH JIOCTOBEPHOCTHU
MOJIYYEHHBIX PE3yJIbTaTOB;
- BIJIaJICHHE MOHATHUIHBIM anmnapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONIUM IO3HABAThH
MHUp, Y4aCTBOBaTh B JAUCKYCCHUSIX MO €CTECTBEHHO — HAYYHBIM BOIIPOCAM, HCIOJIb30-
BaTh pa3JIMUHbIe UICTOUHUKU UHGOPMAIIUU JJISI TOATOTOBKU COOCTBEHHBIX paboT, KpH-
TUYECKU OTHOCUTKCA K cooliieHusM CMMU, conepxaniux HaydHyr0 HH()OPMAIIHIO;
- c(hopMHUPOBAHHOCTH YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAyYHOIr'O 3Ha-
HUS U1 KaXJIOro YelloBeKa HE3aBUCHMO OT €ro Mpo(pecCHOHAIBHOU AESTEIbHOCTH,
paznuyath (aKThl M OIIEHKH, CPABHMBATh OIICHOYHBIE BBIBOJbI, BUAECTh UX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEIAECIEHHON CUCTEMON LIEHHOCTEM.
1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHUE NIPOIPAMMBbI:
MaKCcUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs - 108 yaca, B ToM 4uce:
00s3aTENIbHON ayAUTOPHOM YUeOHON HArpy3Ku oOydaromierocs - 72 yaca;
CaMOCTOATENHLHOM paboThl 00yyJaromierocs - 36 4acos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIHUTIIMHBI

2.1. O0bem y4eOHOM TUCHMIIJIMHBI H BUIbI Y4€0HOIl padoThl

Bup yueOHoi padoThI Oovem uacos
MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 108
Oobs13aTeIbHAN ayAUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 72
B TOM YHUCJIE!
1abopaTopHble pabOThI 3,5
ITPAKTUYECKUE 3aHITHUS 10,5
KOHTPOJIbHBIE pa0OThI 11
KypcoBas paboTa (IIpOeKT) Hem
CamocrosiTesibHasi padboTa 00y4awinerocs (Bcero) 36
Hrorosas arrecranus B popme nuddepeHupoOBaAHHOIO 3a4eTa-4 ceMecTp

2.2. O0mas xapakrepuctuka yueonou qucuumiannabl O/ 01.04 EcrecTBO3HaHUE

VYyueonas nucuuminaa O/1.01.04 EctecTBo3HaHUE SABISIETCS CHHTE3HBIM YU4E€OHBIM
KypCOM, BKJIFOYAIONUM B ce€0sl MaTepuas TPeX B3aMMOCBSI3HBIX HAYYHBIX JUCITUTUTHH —
ounonoruu, xumun U Gusnuku. Comepkanne yaeOHON nuciuiuinabl « EcTecTBO3HAHME)
BBICTPOGHO B  COOTBETCTBHM C COBPEMCHHOW KOHIENIIMEH €CTECTBO3HAHUS U
BKJIFOUAET B ce0s MIUPOKUIA CIIEKTP BOIMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBEKTOB
IPUPOJIBI, KOTOPBIE MOTYT paccMaTpHBaThCs Kak eauHoe Ienoe. OcCHOBaHHBIE Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSAX COBPEMEHHBIC TEXHOJIOTHH (HOPMHUPYIOT HOBBIA 00pa3
KU3HU YEJIOBEUeCTBA, M OOpa30BaHHBIM YEIOBEK HE MOXKET AMCTAHIMPOBATHCSA OT
byHIaMeHTaIbHBIX 3HaHUM 00 OKpy>karomeMm mupe. EcrecTBo3HaHne — HeOTheMIeMas
COCTABJISIONIAs KYJbTYPBI: OMpPEACIsAs MUPOBO33PEHHUE YEIOBEKa, OHO MPOHUKAET U B
rYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO >KW3Hb. PallMOHaIbHBIM €CTECTBEHHO —
HAy4HBIH MeTOoJ], C(HOPMHPOBABIIUNCS B paMKaX ECTECTBEHHBIX HayK, 00Opasyer
€CTEeCTBEHHO — HAYYHYIO KapTUHY MHUpa, HEKoe 00pa3Ho — ¢uiocodckoe 006o0meHne
Hay4YHbIX 3HAHUMU.

OcCHOBY ecTecTBO3HAHUS MpPEACTaBIsAeT (U3MKa, U3ydaronias HanOoee BaKHBIC
SIBJICHUSI, 3aKOHBI M CBOWCTBAa MaTEepHAIBHOTO MHpa. B (usnmke ycraHaBIMBaIOTCS
YHUBEPCAIbHBIC 3aKOHBI, CIPABEIIMBOCTh KOTOPBIX IMOJATBEPXKIACTCS HE TOJHKO B
3eMHBIX YCIIOBHSAX M B OKOJIO3EMHBIX MPOCTPAHCTBaxX, HO W BO Bcell BcemenHoit. B
ATOM 3aKJII0YaeTcs Mpu3HaK PU3MKH Kak GyHIaMEHTAIbHOW Hayku. du3nka 3aHUMaeT
0c000€ MEeCTO CpeIu eCTECTBEHHBIX HAyK, MOITOMY €€ MPUHATO CUYUTATH JIUIEPOM
€CTECTBO3HAaHUA. XUMHUSI — HayKa O BEIIECTBaX, UX COCTaBe, CTPOCHHH, CBOMCTBAX,
mpoleccax MpeBpalieHus, MCIOJb30BaHUM 3aKOHOB XHMHH B MPAKTHUYECKOU
JeSTEeILHOCTH JIIOJIeH, B CO3JJaHUM HOBBIX MaTepuasioB. buosorus — cocraBHas 4yacTb
€CTECTBO3HaHUS. JTO Hayka O XUBOM mnpupoje. OHa HU3y4yaeT pacCTUTEIbHBIMH,
KUBOTHBI MHUpP M YEJIOBEKa, MCIOJB3Yysd KaK COOCTBEHHBIE METOJbI, TAK U METOIbI
JIpYruX HayK, B YaCTHOCTU (U3UKH, XHUMHUU ¢ MATEMATHKH: HaOIIOJICHHUS,
HKCIIEPUMEHTHI, UCCIIEIOBAHUS C TIOMOIII0O CBETOBOTO M AJIEKTPOHHOT'O MHKPOCKOIIA,
00pabOTKy CTaTUCTUYECKHX JTAHHBIX METOJaMU MaTeMaTUYeCKOW CTATUCTUKH U Jp.
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buosorus BbIABISET 3aKOHOMEPHOCTH, TMPUCYIIUE )KU3HU BO BCEX €€ MPOSIBICHUAX, B
TOM 4HKcJie OOMEH BEIIECTB, POCT, pa3MHOXXEHHE, HACIEACTBEHHOCTh, U3MEHYUBOCT,
ABOJIIOLIMIO U JP.

B nenom yuebnas nucuunnuHa «EcrecTBo3HaHWE», B COJIEpPKAHUU KOTOPOM
BEAYILINM KOMIIOHEHTOM SIBJISIFOTCS 3HAHUS U HAYYHBIE METO/bI IO3HAHUS, [I03BOJISIOT
c(opMUPOBATh y CTYIEHTOB LEJIOCTHYIO €CTECTBEHHO — HAyUHYI KapTHHY MHpa,
npoOyIUTh y HUX O3MOLMOHAJIBHO — LEHHOCTHOE OTHOUIEHHWE K H3Yy4aeMOMY
MaTepuaity, TOTOBHOCTh K BBIOOpY JE€MCTBUI ONPENEICHHON HAIIPABJIEHHOCTH, YMEHHE
KPUTHYECKN OLICHUBATh CBOU U UY>KUE ACUCTBHS U TOCTYIIKH.

baok «Xumus».

Xumuyeckass KapTUHa MUPA KaK COCTaBHAs YaCTh €CTECTBEHHO - HAYYHOU KapTH-
Hbl Mupa. Poib XUMUM B )KM3HU COBPEMEHHOI'O OOIECTBA: XUMHUS B OBITY, XUMHS B
IIPOMBIIIJIEHHOCTH, XUMHSI B CEJIbCKOM XO3SIMCTBE.

OcHOBHBbIC MOHATHA M 3aKOHbI XuMHH. [Ipeamer xumuu. BemectBo. Atom.
Mounekyna. XuMHuecKuil aneMeHT U (GopMbl ero cyliectBoBaHus. [Ipoctbie U ciox-
Hble BellecTBa. M3MepeHnne BemiectBa. Macca aToOMOB U MoJIeKyJl. OTHOCUTENbHBIE
aTOMHasi M MojeKkyJsipHas Maccel. KommuectBo BemectBa. IloctosHHass ABoraipo.
Monspuas macca. 3akoH ABorazipo. MoJisipHbIi 00BEM Ta30B.

Ilepuoanyecknii 3aKOH M NMEPHOAMYECKAA CHCTEMa XUMHYECKHX 3JIeMEHTOB
. U. MenaeneeBa. OTKpbITHE NEPUOANYECKOTO 3akoHa. [lepuomamyeckas cucrema
xumuueckux sneMeHToB [[. M. MenneneeBa. 3nauenue Ilepuoamyeckoro 3akoHa u
Ilepnognueckon cucteMbl xuMudeckux anemeHToB [[. . MenaeneeBa nus pa3sButus
HayKH{ ¥ TOHUMaHUSI XUMHUYECKON KapTHUHBI MUPA.

Crpoenne BemecrBa. KoBaJieHTHast CBA3b: HENOJsIpHas W nojispHas. MonHas
CBs3b. MeTrainueckas cBsa3b. BogoponHas cBs3b.

Boaa. PactBopsl. Bona B nipupoje, ObITY, TEXHUKE M Ha MPOU3BOACTBE. Dusn-
YECKHE M XUMHUYECKHE CBOMCTBA BOAbL. OmNpecHEHUE BOJbI. ATrperatHble COCTOSHHS
BOJIbI U €€ MIEPEX0/IA U3 OJJHOI'O arperaTHOr0 COCTOSIHUS B IPYTOE.

Heopranuyeckue coequnenus. Kiaccudukaius HeOpraHn4eCKux COEIUHEHUM:
OKCH/JIbI, KUCJIOThI, OCHOBaHUs, cou. Metaibl. OOmue ¢pu3nyeckue U XUMUYECKUe
cBoiicTBa MetayuioB. Hemeramisl. OO01mas xapakTepucTUKa TJIABHBIX TMOJTPYIIT HEMe-
TaJUIOB Ha IPUMEpPE rajloreHoB. BakHenme coequHEeHNs] METAJUIIOB 1 HEMETAJUIOB B
MIPUPOJIE U XO3SIMCTBEHHOM JIEITEILHOCTH YeoBeKa. Jemoncmpauuu (8uoeo):

- B3aMMO/ICHCTBHE METAJJIOB C HEMeTaulaMu (IIMHKa C cepoit),
- B3aMMOJICICTBHE METAJIOB C PAaCTBOPAMHM KHUCIIOT;
- B3aUMOJICVCTBUE METAJUIOB C PACTBOPAMU COJIEM.

Oprannyeckue coeanHeHusi. OCHOBHBIE TOJOKEHUS TEOPUHM CTPOEHHUS Opra-
HUYECKUX coequHeHui. MHorooOpa3ue opranudeckux coequHeHui. [lonsrue n3ome-
pun. Yeneeo0opoowl. llpenensHple U HENPEAEIbHBIE YIIEBOAOPOAbl. Peakuus mosnu-
Mepusauuu. [IpupoaHble HCTOYHUKY YTIIEBOJAOPOAOB. YTIEBOAOPOIbI KaK BAKHEUIINI
UCTOYHUK (hopmupoBanus OroxeTa. Kuciopooocoodepicaujue opzanuueckue eeuje-
cmea. llpencraBurenu KUCI0pOIOCOAECPKAIIUX OPraHUYECKUX COEAUHEHNN: METHUIIO-
BBIN W STUJIOBBINA CIIUPTHI, TTUIEPUH, YKCYCHAsI KUcIoTa. JKUpPBI KakK CIOKHbBIE d(DUPHI.
VYrneBosl: TIOK03a, GPYKTO3a, KpaxMmal, IeJUTi0103a. A30mcodepicauiue opeanude-
CKue coeouHeHusa. AMVHBI, aMHUHOKHUCIOTHI, Oenku. CtpoeHue u Ouoiormyeckas
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bynkuus 6enxoB. Ilnacmmaccot u 6onokua. llonstue o miacTMaccax U XUMUYECKHUX
BOJIOKHaxX. HaTypasbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Jlemoncmpayuu (8uoeo): -nojgyyeHue 3TUIICHA U €T0 B3aUMOJECHCTBUE C PACTBOPOM
nepMaHTaHara Kaius, OpOMHON BOJIOM;

-KauyeCTBEHHAas peaKus Ha TJIULEPHUH;

-IIBETHBIC peaKIK O0eIKOB (OMypeToBas U KCAaHTONMPOTEHHOBAS PEAKIINH).

XHUMHUSA U KU3Hb. XUMUA U OP2AHU3M Yesl06eKa. XAMUYECKHUE JIEMEHTHI B Op-
rasusme 4genoBeka. OpraaMdeckue U Heopranudeckre Bemecrsa. OCHOBHBIC KU3HEH-
HO HEOOXOIMMBbIE BEIECTBA: OCJIKH, XUPBI, YIJIEBOAbl M BUTAMUHBL. YTIEBOABI —
TJIABHBIM MCTOYHUK DHEPTUU OpraHu3ma. Poib )xupoB B oprannsmMe. X0JIeCTEPUH U €ro
POJIb B 3I0POBBE YEIOBEKA. MUHEpaAIbHBIE BEIIECTBA B MPOAYKTAX UTAHUS, TUIIEBHIE
no6aBku. COamaHCUPOBAHHOE MUTaHUE.

Xumusn ¢ ouimy. Bona. KauectBo Boabl. Mornue u yuctamme cpeacraa. [Ipa-
BUJIa O6e30macHOi paboThl CO CpeAcTBaMU OBITOBOM XMMHH. Ponb XUMHUECKHX 3iie-
MEHTOB B U3HU pacTeHuM. Y 1o0peHus. XUMHUYECKUE CPEJICTBA 3aIIUThl PACTCHHI.

Baoxk «BUOJIOI'US. brosiorus — COBOKYITHOCTh HayK O KUBOM mpupojie. Me-
TOJIbl HAYYHOT'O TIO3HAHUs B Onosoruu. XKupas mpupoja Kak 00beKT U3y4eHHs] OHOJI0-
rui. MeToapl uccieoBaHus KMBOM MNpupoasl B Ouojoruu. OmnpenencHue >KU3HU.
YPpOBHM OpraHu3anvu KU3HHU.

Kuerka. Ucropust usydenust kineTkd. OCHOBHBIE MOJOKEHHS KJIETOYHOU Teo-
pun. Knetka - cTpykTypHO-(pyHKIHMOHANbHAA eAuHHUNA KU3HU. CTpOEHHE KIIETKH.
[IpokaprOThl U 3YKApPUOTHI — HU3IINE U BBICIINE KJIETOYHBbIE OpraHnu3Mbl. OCHOBHBIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH dyKapuoT. Kierounoe siapo. @yHkuuum sapa: xpa-
HEHUE, BOCIPOU3BEJEHUE U Tepeaada HacneAcTBeHHOM uHpopmarnuu. CTpykTypa U
(GyHKIUH XpOMOCOM. AYTOCOMBI U MOJOBBIE XpOMOCOMBI. buosiornueckoe 3HaueHue
XUMUYECKUX JJIEMEHTOB. HeopraHnueckue BellecTBa B COCTaBe KJIETKH. Poib BOJBI
KaK pacTBOPUTENSI U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEW Cpellbl OpraHU3MOB. YTJe-
BOJBI M TUNUIBI B KiIeTke. CTpykTypa u ouosornueckue GyHkuun 6enkoB. CTpoeHue
HYKJICOTHIOB M CTPpYKTypa nojunykiaeotuansix neneit JJHK u PHK, AT®. Bupycsl u
OakTepuodaru. Bupycsl — Bo30yauTenn nHPEKIMOHHBIX 3a00neBanuii. Bupyc numMmmy-
Honeduiuta yenoeka (BUY). Ilpopunaxkruka BUY — undexiun.

Jlemoncmpayuu: -cmpoenue Kiemxu, -opeaHouobl KIemKU; -XUMUYeCKUli cocmas
KJIemKU.

Opranusm. Opranusm — enuHoe neioe. MHorooOpasue opranuzmoB. OOMeH
BEILIECTB U PHEPTUEH C OKpYKAIOIIeH Cpeloi Kak HeOOXOJIMMOE YCIIOBHE CYIIECTBO-
BaHUs >KUBBIX cucTeM. COCOOHOCTh K CaMOBOCIIPOU3BEJEHUIO — OJHA U3 OCHOBHBIX
O0COOEHHOCTEH KUBBIX OpPraHU3MOB. JleeHue KIETKM — OCHOBa pOCTa, Pa3BUTHS U
Pa3sMHOXEHUsI OpPraHu3MoOB. becrnonoe pazmHoxkeHue. [1omoBoM mporecc U nmojaoBoe
pazmHoxeHue. OmiogoTBOpeHue, ero ouosiornueckoe 3HaueHue. Ilonsarue 06 9uau-
WBUJIyaJIbHOM PAa3BUTUU. DMOPHUOHAIBHBIA U TOCTAIMOPUOHANIBHBIN mepuoasl. Muau-
BUJIyaJIbHOE Pa3BUTHE YEJIOBEKa M €ro BO3MOKHbIE HapyuieHus. OOiue npeacTanie-
HUS O HACJEACTBEHHOCTH U U3MEHUYMUBOCTH. [ eHETHYECKash TEPMUHOJIOTHS U CUMBOJIU-
Ka. 3aKOHOMEpPHOCTH HacliefqoBaHus. HacnenoBanue npu3HakoB y yenoBeka. [lomoBeie
xpoMmocombl. CIiemyieHHOe C MoJIoM HacienoBaHue. HacnencTBeHHble 00JIe3HH 4eso-
BeKa, UX MpuyuHa U npoduinaktuka. COBpeMeHHbIE MPECTABICHUS O T€HE U TEHOME.
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['enetnueckue 3akOHOMEpHOCTH M3MeH4YMBOCTH. Kiaccudukanus ¢popM H3MEHYUBO-
CcTU. BausiHne MyTareHOB Ha opraHu3M uesioBeka. [Ipeamer, 3aqaum U METObI CEJIeK-
uuu. ['eHeTnyeckue 3akoHOMepHOCTH cenekiuu. Yuenue H. 1. Basunosa o neHrpax
MHOT000pa3us U MPOUCXOKICHUS KYJIbTYPHBIX pacTeHU. buoTexHomnorus, ee 10CTH-
KEHUS, IEPCIIEKTUBBI PA3BUTHUS.

Ilpakmuueckoe 3anamue: - peICHNUE JIEMEHTAPHBIX TEHETUYECKUX 3a/1a4.
Jlemoncmpayuu: -ouocunmes 6enka 8 Kiemie, -0elleHue Kiemxu (Mumo3s, metios),;
-gpopmbl pazmuodicenus, -eenemura. 3axonwl I. Menoens, -eenemura nona,
~UBMEHYUBOCMb OP2AHUZMO8, -NPOUCXONHCOEHUE KYIbMYPHLIX PACMEHUL U OOMAUHUX
HCUBOMHDBIX, -CENEeKYUS.

Buja. DBosrolMOHHAST TEOpUS U €€ pojib B (GOPMUPOBAHUM COBPEMEHHOW €cTe-
CTBEHHO — HaYyYHOU KapTUHbI Mupa. Bun, ero kpurepuu. [lomynaiusa kak CTpyKTypHas
eauHuIa BUAa U 3Bomonuu. Cunternueckas teopus spoionuu (CTD). [Bmxkyimiue
cwibl 3BoMoIMU B cooTBeTcTBUU ¢ CTD. CoxpaHeHne MHOrooOpasusi BUAOB KaK OC-
HOBa yCTOMYMBOTO pa3Butus 6uochepsl. Pezynbrarsl sBomonuu. [Ipuunnbl BeiMupa-
HUA BUAOB. brojornueckuil mporpecc U perpecc. ['umnores3sl MpoOuCX0XKACHUS KU3HU.
VYcnoxxHeHue KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOLECCE FBOJTIOLUU. AHTPONOTEeHE3 U
€ro 3aKOHOMEPHOCTHU. JlOKa3aTeibCTBA POJACTBA YEJIOBEKA C MJICKOMUTAIOIIMMU KH-
BOTHBIMH. DKOJIOTHYECKUE (AaKTOPHI aHTPOIOTeHE3a: YCIOKHEHUE MOIMYISIIHOHHON
CTPYKTYpBbl BUJA, W3TOTOBJICHHUE OPYIHUM Tpyda, NMEPEXO] OT PACTUTEIBLHOrO K CMe-
IIAHHOMY THITy MHUTAaHUsI, UCIIOJIb30BaHUE OTHA. [[0sBIIeHME MBICIUTENBHON AEATEIb-
HOCTH ¥ WICHOPAa3AeIbHOU peun. [IponcxoxieHne 4eoBedecKux pac.
Ilpakmuueckue 3anamus: - aHAIN3 U OLICHKA PA3JIMYHBIX TMIIOTE3 MPOUCXOKICHUS
JKU3HHU; - AHAJIM3 U OLICHKA PA3JIMYHBIX TMIIOTE3 MIPOUCXO0KICHUS YEIIOBEKA.
Jlemoncmpayuu: -6udvl, 0b6pazosarue U008, -36010YuoHHoe yuenue Y. [lapeuna;
-UCKYCCMBEHHbIUL OMOOP, -eCmeCcmeeHHblll OMmOop, -2/la6Hble HaNpasieHUus I801I0YUU,
-pazeumue op2anuyecKko20 Mupa, -360110YuUs 4el06eKa.

JdkocucTembl. [IpenMer 1 3a1auu SKOJIOTUU: yuyeHHEe 00 SKOJOTUYECKHUX (haKTo-
pax, y4eHHue O coo0IIecTBaX OpPraHu3MoOB, yueHue o ouocdepe. Dkonoruueckue hak-
TOPBI, 0OCOOEHHOCTH UX BO3JIEHCTBUSI. DKOJIOTHYECKUE XapaKTepUCTUKu Buaa. [lons-
TUs 00 dKoJornyecknx cucremax. llenu muranusa, Tpoduyeckue ypoBHU. buoreorie-
HO3 Kak Kkocuctema. buocdepa — rimobanpHas skocucrema. Yuenue B. . Bepnaacko-
ro o 6uochepe. Ponb xuBbIX Oopranm3mMoB B Ouocdepe. buomacca. buonorndeckuii
KpyroBopoT. OCHOBHbIE HANpaBJIEHUs BO3JEHCTBUS yesloBeKa Ha Ouocdepy. TpaHc-
(dbopmalusi eCTECTBEHHBIX HKOJIOTHUECKUX cucTeM. OCOOEHHOCTU arpo3KOCUCTEM.
Ilpakmuueckue 3anamus:- COCTaBICHUE CXEM IEpe/laun BEIIECTB U dHEpruu (1enei
MATaHMS); - aHAJIU3 U OLIEHKA TMOCJIEACTBUM COOCTBEHHOU AESATEILHOCTH B OKPYKaro-
el cpeze, raodabHBIX AKOJOTUUECKUX TTPOOJIEeM U MyTel UX pelieHusl. IKCKypcus:

- MHOT0OOpa3ue BUJIOB, €CTECTBEHHBIE U MCKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH
HMY).

biok «Puzukar».

BBenenue. dusuka — QyHnaMmeHntanbHas Hayka o mnpupojge. EcrecTBeHHO-
HAay4YHBIA METOJ ITO3HAHMUS, €r0 BO3MOXHOCTH U TPAHULIBI IPUMEHUMOCTU. EMHCTBO
3aKOHOB MIPHUPOBI M COCTaBa BemiecTBa Bo BeenenHoit. OTKpwITHS B (PU3HKE — OCHO-
Ba Iporpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOICTBA.
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Mexanuka. Mexanuueckoe nBmxeHue. Cucrema orcuera. TpaekTopus ABUKeE-
Hud. [1yTe. [lepememienne. PaBHOMepHOE npsiMonuHelHOe ABuKeHue. CkopocTh. OT-
HOCUTEJIBHOCTh MEXAHUYECKOrO JBUKEHHUS. 3aKOH CIOXKeHus ckopocteil. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JBMKEHMHU. MIHOBEHHAs! CKOPOCTh. PaBHOYCKOpEHHOE
MPSIMOJIMHEWHOE JIBIKEeHHE. Y ckopenne. CBoOoaHoe manenue Tein. Junamuka. Macca
u cuna. BzaumoneiictBue ten. 3akoHbl TUHAMUKU. CUIlbl B pUpOJE. 3aKOH BCEMUP-
HOTO TAroTeHus. Mmmynbsc Tena. 3aKkOH COXpaHEHMs MMIyJbca. PeakTuBHOE nBHXKE-
Hue. Mexannueckass pabotra. Mommuocts. Mexanunueckas sHeprus. Kunermueckas
sHeprus. Kunerndeckas sueprus u padota. [loTenuunanbaast sHEprusl B TpaBUTAIIMOH-
HOM M0JI€. 3aKOH COXPaHEHHUs IMOJTHOW MEXaHUYECKON SHEPTUU.

OCHOBBI MOJICKYJISAPHOH PU3MKU U TEPMOAUHAMHUKU. ATOMUCTUYECKAS TEO-
pusi cTpoeHus BemiectBa. HaOmroaeHuss W ONbBITHI, MOATBEPXKIAIOIINE AaTOMHO-
MOJIEKYJISIPHOE CTPOEHHME BelecTBa. Macchl U pa3Mepsl MOJEKYJ. TerioBoe IBUXke-
HUE€ YacTull BellecTBa. bpoyHoBckoe nBmxkeHue. MneanbHblii ra3. Temmeparypa Kak
Mepa cpeHeld KHHETUYECKON YHEPTUH YacTULl. Y PaBHEHUE COCTOSIHUA UICAIBHOTO Ta-
3a. Mognenb xxunkoctu. [IoBepXHOCTHOE HATsHKEHUE U cMauuBaHue. Kpucramnnueckue
u amopdHble BemecTBa. BHyTpeHHsst sHeprus. PaboTa u Temnoornaya Kak crocoObl
VW3MEHEHUs BHYTPEHHEN dHepruu. [lepBpiil 3aKOH TepMOJIMHAMUKHU. TEIUIOBBIE MalllU-
HbI U UX IPUMEHEHUE.

OCHOBBI 2JIEKTPOAMHAMUKH. B3auMoaencTBue 3apspKEHHBIX TEIl. DJEKTpUuYe-
CKHU 3apsj. 3aKOH COXpaHEHUs 3JIEKTpUYECKOro 3apsaa. 3akoH Kynona. Dnekrpocra-
THYECKOE II0JIE, €0 OCHOBHBIE XapPAKTEPUCTUKU U CBA3b MEXAY HUMH. [locTOSIHHBIN
ANEKTPpUYECKUH TOK. Cuiia TOKa, HaNPSHKEHHE, DIEKTPUYECKOE CONTPOTUBIIEHUE. 3aKOH
OMa i yyacTka dIEKTpUYECKOW nenu. MarHuTHOE MoJie U €r0 OCHOBHBIE XapaKTe-
pPUCTUKH. [[elicTBME MAarHUTHOTO IOJISI HA TPOBOJAHUK C TOKOM. 3aKOH Ammepa. DIek-
TPOABUTATENb. SIBICHUE IIEKTPOMArHUTHON MHIYKIIHH.

Konebanus u Boanbl. CBoOOAHBIE KONeOanus. [lepros, yacTora u ammiuryaa
kosebanuii. [lapmoHnueckue kosebanusi. MexaHnueckue BOJHbBI M UX BUJIbI. 3BYKOBbBIE
BOJIHBI. YJIbTPAa3BYKOBBIE BOJIHBI. YJIBTPa3BYyK M €ro MCHOJIb30BAHHE B MEIUILIMHE U
TexHuke. CBOOOIHBIC dNIEKTPOMArHUTHBIE KojebaHus. KonebarenbHbIil KOHTYp. DIek-
TPOMArHUTHOE II0JIE. DJEKTPOMAarHUTHbIE BOJHBI. CKOpPOCTh 3JEKTPOMATrHUTHBIX
BOJIH. PazBUTHE IPEACTABIECHUI O NPUPOAE CBETA. 3aKOHBI OTPAKEHUS U IPeEJIoMIIe-
HuA cBeTa. JInn3el. @opMyita TOHKOW JIMH3BI.

JyeMeHThl KBAaHTOBO#M (pusuku. KBantoBwie cBoiicTBa cBera. KBanToBas ru-
note3a [lmanka. dorosnekrpuueckuii d¢pdexr. Ousuka atoma. Moaenu CTpoeHUs
atoma. OnwIT Pezepdopra. dusnka aTOMHOTO si/ipa U deMeHTapHbIX yacTull. Cocras
U CTPOEHHE aTOMHOTO sApa. PannoakTUBHOCTh. PaqnoakTUBHBIE U3Ty4YEHUS U UX BO3-
JICCTBUE HA KUBBIC OPTAHU3MBI.

Bcesiennasi u ee 3Bosionmsi. Ctpoenue u pasputue Bceenennoi. Mogenb pac-
mupstomeiics Beenennoit. [Tpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHas Gu-
3U4YecKas KapTUHA MUpA.
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2.3. TemaTu4ecKkuil IVIaH U COAepKaHMe Y4eOHOM qucuunIMHbl _ ECTECTBO3HAHUE

HaumeHnoBaHue pa3iesioB U TeM Coaep:xanne yueGHOro MaTepHasa, 1a60paTopHble PaboThI U NPAKTHYECKHE 3aHATHS, CAMOCTONITeIbHASA PadoTa 00yualonuxcs, KypcoBasi padora (IIpPoeKT) O0bem Yposenb
4yacoB OCBOCHHUHA
1 2
XUMUA
Pa3gen 1.00mas u Heopranm4eckass XuMHus.
Tema 1.1. Coodeporcanue yuebno2o mamepuana. 1 2
Beenenue. XuMuueckas KapTUHA MUpa Kak COCTaBHasi YaCTh €CTECTBEHHO — HAYYHOU KapTUHBI MUPA.
Pouxb XMMUH B )KU3HU COBPEMEHHOTO 00IIeCcTBa: XUMUS B OBITY, XUMHUS B TPOMBIIINICHHOCTH, B CEJIHCKOM XO3SIHICTBE.
Camocmosmenvhas paboma obyuarwuxcs: 0,5
- IPUBEIUTE IPUMEPbI XUMHIESCKUX PEAKIHi, C KOTOPHIMHU BBl CTAIKHBACTECH B KU3HH.
Tema 2.1 Coodepoicanue yuebno2o mamepuana.: 0,5 2
OcHoBHBIC TOHATHA XU- | [Ipenmer xumuu. BemiecTso.
MHH. AtoMm. Monekyna.
XHUMHUYECKUH 3JIEMEHT.
[IpocThie U cloXKHBIE BEIIECTBRA.
OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHHS MacChl BEIIECTBA; 3aKOH IIOCTOSHCTBA COCTAaBa BEIIECTBA; 3aKOH ABOTaIpo.
Camocmosmenvhasn paboma obyuaroWuxcs: 0,25
- U3y4YeHHe JIEKIIMOHHOTO MaTepuara,;
- CPABHUTb MOJIEKYJIY K aTOM.
Tema 2.2. Codeporcanue yuebno2o mamepuana. 0,25 2
Ilepuoauyeckas cucreMa | OTKPHITHE EPHOANIECKOTO 3aKOHA.
XHMHYECKHX 3J1eMeHTOB | Ilepuonuueckas cucrema xumMuueckux 3neMenToB /. 1. Menaeneesa.
J. . MenneseeBa. [leprobt 31eMEHTOB: OOJBIINE W MAJIEIC.
['pyniTel 3JIeMEHTOB: TTIaBHBIE ¥ TOOOYHBIE.
Tpaxmuueckue 3ansmusi: 025
3ananus 1o (OpMUPOBAHUIO 3HAHUN M yMEHHH (110 BBIOOPY IpEIoiaBaTes):
- onpenenuTh crpoeHue aromMoB Na, O, Mg no nepuouueckoi cucreme xumuueckux ayeMmenton JI.W. Menneneena.
Camocmosmenvhas paboma obyuarwuxcs: 0,25
- U3y4YEHUE NIEPUOIUIECKON CUCTEMBI XUMHUUYECKUX 21eMeHToB JI. Y. Menneneesa,
- onpeaenuTh ctpoeHue aroMoB Ca, Cl mo nepuoaudaeckoii cucreme nemenToB JI.M. Menneneesa.
Tema 2.3 Coodeporcanue yuebno2o mamepuana. 0,5 2
CTpoeHue BemecTBa. KoBanenTHas cBs3b: HenoJsipHas U noyisipHasi. lonHas cBsi3b. MeTtaiueckas cBsi3b. BonopoaHas cBs3b.
Ipaxmuueckue 3anamusi: 0,5
3anmanust Mo GOPMHUPOBAHUIO 3HAHUH U YMEHHH (TI0 BBIOOPY MpenoaaBaTes):
- ONpEeNEeNUTh BUIbI XUMHUECKUX CBsi3ed B cienyrommx coequHenusx: CH4, K20, N2, CO2;
- HapucoBatb cxembl CBsi3eil aTOMOB B MOJIEKYJIaX.
Koumponvuasa paboma: temsr 1.1-2.3: 1

BrinoiHeHne MMCbMEHHBIX OTBETOB Ha BOIIPOCHI IO pa3acjiaM «OCHOBHEBIE ITOHATUS XUMHUHN», «Hepuo;mqecxaﬂ CHUCTEMA XUMHWUYCCKUX
anemeHnToB J|.11.Menneneesa», «Ctpoenue Beniectay. [lpumepHsie Bonpocs!: «/laTh onpeneneHus cae yomuM NOHATUSIM: BELLECTBO,
MOJIEKyJIa, aTOM, XUMHUECKHUH AeMeHT»; «OXapakTepu3ynuTe CBSI3b MMOJIOKEHHS AJIeMeHTa B meproamdeckoit cucreme [1.11. Menneneesa
CO CTPOCHUEM aTOMay.
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Camocmosmenvhas paboma obyuarwuxcs: 1
-HOZ[O6paT]) MpUMEPLI BEIIECTB C PA3JIMYHBIMU TUIIaAMH XUMUYECKON CBsA3U,
-IIOBTOPEHUE NPONUJEHHOTO MaTepHaa;

- paboTa Co CIPABOYHOM JIMTEPATYPOH I MOATOTOBKH K KOHTPOJIBHOU padoTe.

Tema 2.4, Codepoicanue yuebno2o mamepuana. 1
Bopa. PacTBopbl. Bona B npupoje, ObITy 1 Ha IPOM3BOACTBE.
duznyecknue 1 XUMUIECKHE CBOHCTBA BOABI.
ArperatHbie COCTOSIHHSI BOJIbL.

Camocmosmenvhasn paboma obyuarowuxcs: 05
- U3y4YEHUE JICKIIMOHHOTO MaTepuaia;
- ¢ KAKHMH XUMHYCCKUMH CBOMCTBAMHE BOJIbI BBl CTAJIKHBAETECH B OBITY?

Tema 2.5 Codeporcanue yuebno2o mamepuana. 1,5
Heoprannyeckue coenn- | Kimaccudukanus HEOPraHMIECKUX COSTUHCHNIN: OKCHIBI, KMCIOThI, OCHOBaHUS, coii. Metasutel. OOmiue Gu3nvecKue ¥ XMMUICCKHE
HEHUsI. cBoO¥icTBa MeTauIoB. HemeTaiuibl: 00Ias XapaKTepUCTHKA MIABHBIX IMMOATPYIIT HEMETAIOB Ha MPUMEpPE TaJoreHoB. BaxkHelnue coeu-
HEHMsI META/JIOB HEMETA/LIOB B IIPUPOJIE M XO3IHCTBCHHOM NESITEIBHOCTH Y€I0BEKa.
Ipaxmuueckue sansimusi: 0.5

3ananus 1o GOpMUPOBAHUIO 3HAHUI M yMEHHH (110 BBIOOPY IpEIoiaBaTes):
- OTIPEACTNTh K KaKUM KJIaccaM HEOPTaHUYECKUX COSIMHEHUI oTHOCATCs cienytomue Bemectsa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HaIlMCaTh NPUMEPHI PeaKIMi COSTMHEHUS METAIUIOB ¢ HEMETAJUIAMK, METAJIJIOB ¢ BOJOH.

Koumponvuas paboma: remsr 2.4.-2.5: 1
BrImorHeHUe MMCHMEHHBIX OTBETOB HA BOIIPOCHI 110 pasnenaM «Boma. PactBoper», «Heopranndeckue coeauHeHMs». [IpruMepHbIe BO-
npockl: «OxapaktepusyiTe Gr3nYecKrue CBOMCTBA BEIIECTB C METAIMYSCKAM THUIIOM CBSI3H»; «POJIb BOJIBI B KHU3HEACATEIBHOCTH €0~
BEKay.

Camocmosmenvhas paboma o6yuarowuxcs: 1,5
-CPaBHUTH CBOICTBA HEMETAILIOB U METAJLIIOB;

-IIOBTOPEHHUE MIPOHIEHHOTO MaTepHaa;

- paboTa CO CIPaBOYHOM JUTEPATYpOH JUIS HOATOTOBKU K KOHTPOJILHOM paboTe.

Paznen 3.0pranuyeckasi XuMusl.

Tema 3.1. Cooeporcanue yuebno2o mamepuana. 1
Teopusi A. M. Bytinepo- | OcoOGeHHOCTH OPraHUYECKHX COETUHEHHI.
BAa. OCHOBHBIC TTOJIOKECHHUSI TSCOPHUH CTPOCHHS OpraHUYecKuX coequHeHnii A.M. Bytieposa.
Yriesoaopoanl. Camocmosmenvhasn paboma obyuarowuxcs: 0,5
- U3YYCHUE JICKIIMOHHOI'O MaTepHaa.
Tema 3.2. Coodeporcanue yuebno2o mamepuana. 0,75
YrieBoaopoabl. [penenbHbie U HEMIPEACIbHBIC YTICBOIOPOIbI.
[TpupoiHbIe HCTOYHHUKH YTIIEBOIOPO/IOB.
Ipaxkmuueckue 3auamusi. 0,25

3ananus 1o (OpMUPOBAHUIO 3HAHUN M yMEHHH (110 BBIOOPY IpPEIoiaBaTes):
- K KaKUM KJlaccaM YTIIEBOJIOPOJOB OTHOCATCS cnenyromue coenunaerns: C4H1o, CsH1o0, C3He;
- IOKa3aTh CTPOCHHUE ITHX BEIIECTB.

Camocmosmenshas paboma yuaujuxcsi: 0,5
- CpaBHUTH 001HE (HOPMYITBI IPEACTHHBIX U HEMPEICIbHBIX YTIICBOI0POJIOB,

- U KaK¥X TPy YyTJIEBOIOPOIOB XapaKTEPHBI peakuuu npucoeanHerana’? OOpscHATE: moueMy?;
- JJIS1 KaKUX YIJIEBOJOPOJA0B XapaAKTCPHBI TOJILKO pCaKIIun 3aMeU_leHI/lﬂ?

Tema 3.3. Coodeporcanue yuebno2o mamepuana. 1
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Kucaopoacoaepaxamue
OpraHu4YecKue coeJuHe-

[IpencraBuTen KUCIOPOACOIESPIKALIMX OPraHMYESCKUX COCITUHEHUI: METHIIOBBIA M ATUIIOBBI CIIMPTHI, TIIMLEPHH, YKCYCHAs KUCIIOTa,
CJIOJKHBIE d(UPBIL, KUPBI.

HHS. YTIIeBobl: TIFOK03a, DPYKTO3a, KpaxMall, IEJUTHI03a

Camocmosmenvhas paboma obyuarwuxcs: 0,5
- Kakue M3 KHCJIOPOJICOIEPKAILIMX OPraHMYeCKUX COSJAMHEHUI Bl UCIIONb3yeTe?;
- CPaBHUTE COCTAB KapOOHOBBIX KHCJIOT M CIIOXKHBIX JKHUPOB.

Tema 3.4. Cooepoicanue yuebno2o mamepuana: 0,5

A3oTcoaepakalye opra- | AMUHBI, AMUHOKHCIIOTEI, OCJIKH.
HHYecKHUe coefnHeHusA. | CtpoeHue OEJIKOB.

Camocmosmenvhasn paboma obyuarowuxcs: 0,25
- U3YYCHUE JICKIIMOHHOT'O MaTepHaa.

Tema 3.5. Cooeporcanue yuebno2o mamepuana. 0,5

Ilmactmaccnl 1 BOJIOKHA. | [ToHsTHE O IIACTMACCAX U XMMUUYECKHX BOJIOKHAX.
HatypaibHble, CHHTETHYECKHE M HCKYCCTBCHHBIC BOJIOKHA.
Koumponvuas paboma: temsr: 3.1-3.5: 1
BrImnoTHeHNe MMCHMEHHBIX OTBETOB Ha BOMPOCHI TTO pasnenam: « Teopus A.M. BytiepoBay; «YriieBomopoisn»; «Kuciopoacoaepxanie
OpraHUYeCKUe COCAMHEHUY; «A30TCOIepIKAIIe OPraHUIeCKUue coeinHenHus»; «Ilmactmaccsl u BojgokHay. [IpumepHbie Borpockr: «Oc-
HOBHBIC MoJiokeHus Teopun A.M. Bytieposay; «HUto npencraBiisitor coboii Oenku?y; «ITo Takoe BOJIOKHA?Y.
Camocmosmenvhas paboma obyuarwuxcs: 0,75
- IPUBECTH MTPUMEPHI UCIIOIB30BAHMUS IIACTMACC U UCKYCCTBEHHBIX BOJIOKOH B OBITY;
- MOBTOPEHHUE MTPOMICHHOIO MaTepuaa,;
- paboTa Co CIIPaBOYHOH JIUTEPATYPO JUIS TOJATOTOBKH K KOHTPOJIEHOM padoTe.
Pa3nen 4. XuMusA | )KH3Hb.
Tema 4.1. Coodeporcanue yuebno2o mamepuana. 1
XuMusl M OPraHu3M 4Ye- | XpMpdecKHe 3JIeMEHTH B OpraHU3MeE YEIIOBEKa.

JIoBEKA. OpraHu4ecKre U HEOPraHUYECKUE BEIECTRA.
OCHOBHBI€ )KU3HEHHO HEOOXOAUMbIE COSANHEHNUS: OIIKH, YKUPBI, YIIIEBOAbI U BUTAMUHBI.
MuHepaJibHble BEIIECTBA B IPOIYKTAX [UTAHHUSI.
Camocmosmenvhasn paboma obyuarowuxcs: 05
- U3y4YCHUE JICKIIMOHHOTO MaTepUaia;
- KaKHe U3 TIePEUNCIICHHBIX COCMHCHUI BXOJIST B PAIIOH BalIerO TUTAHU?

Tema 4.2. Coodeporcanue yuebno2o mamepuana. 1

Xumus B ObITY. Bona. KauectBo BOAEIL.
Moto1ine 1 YUCTAILME CPEACTBA.
IIpaBuna 6e30macHO pabOTHI CO CPEACTBAMHU OBITOBOH XUMUHU.
Konmponvnas paboma: temer:4.1-4.2: 1
BbinosiHeHHE THCHMEHHBIX OTBETOB Ha BOMPOCHI 10 pasjeiiaM: « XUMHUsSl B OPTaHU3M YelIOBEKay; «XuMus B ObITy». [IpuMepHbIe BOMPO-
cbl: «Opranuyeckre BEeNIeCTBa B MPOAYKTaX NMUTaHus; «IIpaBuia 6€300acHOCTH pabOThI CO CPEICTBAME OBITOBOM XHMHUMNY.
Camocmosmenvhas paboma obyuarwuxcs: i
- OJITOTOBUTH COOOIICHHE HA OIHY U3 TeM: «YTJICBOJBI U HX POJIb B XKHBOH npupoie»; « Kupbl Kak IPOIYKThI IIUTAHUS U XUMUIECKOE
ChIpbe»; « CHHTETHYCCKHIE MOIOIIHE CPEACTBA: JOCTOMHCTBA H HEAOCTATKNY,
- MOBTOPEHUE MIPOHICHHOTO MaTepHaa;
- paboTa Co CIPABOYHOM JIUTEPATYPOH I MOATOTOBKH K KOHTPOJIBHOU padoTe.
HToro yacoB ayIuTOPHOH U CAMOCTOSATEIbHOI PadoThI 16+8
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OU3UKA

Pa3znen 1. Beenenue. Mexanuka

Tema 1.1.
KunemaTuka

Cooeporcanue yuebHo20 Mamepuana:

Om3nka — QyHAaMEHTaIbHAs Hayka o Impupoje. EcTeCTBeHHO-HAYYHBIN METO TIO3HAHUS, €r0 BO3MOXXHOCTH M TPAaHHIIBI IPUMEHUMO-
cti. ENTMHCTBO 3aKOHOB IPUPOAEI U COCTaBa BemiecTBa Bo BeeneHHOM. OTKPHITHS B U3UKE — OCHOBA IIPOTPecca B TEXHUKE M TEXHOIIO-
THH IPOU3BOJCTBA.

Mexannueckoe aBmkeHue. Cucrema orcueta. Tpaektopus nerxkenus. [lyTs. [lepemermenue. PaBHOMepHOE IPSAMOTHHEHHOE IBIDKEHHE.
CxopocTtb. OTHOCHUTEIHHOCTh MEXaHHYECKOTO BIKEHHUS. 3aKOH CIOKEHHUS CKopocTei. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JBH-
JKeHUH. MrHOBeHHasi CKOpocTh. PaBHOycKopeHHOe npsiMosinHerHoe aBiKeHre. Y ckopenne. CBoOOIHOE MaJIeHHE Tell.

Ipakmuyeckue 3anamus:
- peIlIeHHUE 33]]a4 Ha PABHOMEPHOE M PAaBHOYCKOPEHHOE JIBHXKCHHUE, IBUKCHHUE Tea, OPOIISHHOT0 O] YIJIOM K TOPU30HTY

Camocmosmenvhas paboma o6yuaOWuxcs:

- IIOBTOPEHHUE TPOUICHHOTO MaTepHaa;

- IOATOTOBKA cooOmIeHni «Benmmuaiimme oTKPBITHS PU3UKI», «/[BIkeHHe Tea mepeMeHHONH MacChly, «3aKOHBI COXPAaHEHHUS B MEXaHH-
ke», « KOHCTpYKIIMOHHAs IIPOYHOCTh MaTEepHaa U €€ CBA3b CO CTPYKTYPOi», «MeTob! olpeiesieH s INIOTHOCTHY, HarnoTexHomOTH —
MEXIUCIHIUIMHAPHAS 00MacTh (yHAAMEHTAJIHHON M NMPHUKIATHON HAYKH M TEXHHUKI», «CoBpeMeHHas (hu3ndecKas KapTHHA MHUPaAy,
«OTKpBITHS B (DU3HKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOTHHU MPOU3BOJICTBAY;

- pemenue 3aga4 o TemMaMm «Knnematukay, «/luHaMukay, «3aKOHBI COXpPaHEHHY,

- U3y4eHUe JICKIIMOHHOT0 MaTepraa

Tema 1.2.
JAnnamuka

Cooeporcanue yuednoco mamepuaia.

Macca u cuna.
BzanmopeiicTBue Te.

3aKOHBI JTUHAMHUKH.

Cursl B Ipupoze.

3aKOH BCEMHUPHOT'O TATOTEHHUS.

Hpakmultecxue 3aHAmMuA.
- peIICHUC 3a/1a41 Ha TPUMCHCHUC 2 3axoHa HproroHna

Camocmosmenvras paboma 00yYauuxcs:
- N3yUeHHeE JEKIMOHHOTO MaTepHaa;
- peuieHue 3a/1a4 Ha npuMeHeHue 2 3akona HproToHa

Tema 1.3.
3aKoHBI COXpaHeHUs B
MeXaHuKe

Cooeporcanue yuebHo20 Mmamepuana:

Nmnynbe Tena. 3aKoH COXpaHEHUs NMITyIIbca. PeakTHBHOE IBMKCHUE.
Mexannueckas padota. MomHocTs. MexaHudeckast JHepTHsl.
Kunernueckas sneprus. Kunernueckast sHeprus u pabota.
[ToTennmansHas SHEPTHS B TPABUTAIIMOHHOM IIOJIE.

3aK0H COXpaHEHHS MOJTHONW MEXaHWIECKOW YHEPTUH.

0,5

Ipaxmuueckue 3auamusi:
Jlaboparopusie pabotel: Nel. «Onpenenenne BpeMeHH peakiyu pykn»; Ne2. «/3ydyeHnue paBHOYCKOPEHHOTO IBUKEHHSD)

0,5

Camocmosmenvhas paboma o6yuaOWuxcs:
- MOATOTOBHTH coo0IIeHus Ha Temy «Pusuka B [p. ['perumny, «®usuka B Poccun» U T.11.

0,5
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Pazgen 2. OcHOBBI MOJIeKYJISIPHON (PM3UKH M TePMOAUHAMHKHI

Tema 2.1
MoviekyasipHas GpU3HKa

Cooeporcanue yuebHo20 mamepuana:

ATOMECTHYECKAsl TEOpHsl CTpOEHHs BeriecTBa. HaOmoeHus ¥ ONBITHI, ITOTBEPIKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOSHHE BEIECTBA.
Maccel 1 pa3Mepsl MoJieKy:1. TeroBoe ABMXKEHNE YacTULl BelecTBa. bpoyHoBckoe aBrxenue. MaeanbHblil ra3. Temneparypa kak Mepa
CpelHEel KMHETUYECKOW SHEPrUM YacTHLl. YpPaBHEHHE COCTOSHUSA UACAIBLHOro raza. Moaens kuakoctu. IToBepXHOCTHOE HATSKEHHE U
cmaunBanue. Kpucramdeckue n aMopgHbIE BENECTBA.

Ipaxmuyeckue 3anamus:
- pemrenne 3aga4 o reMaM «OcaoBel MK Ty, «I"a30BBIe 3aKOHBD)

0,5

CamocmosamenvHas paboma 00y4auuxcs:

- MOJIrOTOBKA COO0IEHHsT « BeCKOHTAaKTHBIE METO/IbI KOHTPOJISI TEMITEPATypb», «BiusHue neekToB Ha GpU3nvecKue CBONCTBA KPH-
cTajioBy, «Kuakue Kpuctaiibly, «[1nazma — ueTBepToe COCTOsIHUE BeleCcTBay, «I[puMeHeHNe KUAKUX KPUCTAIIOB B IPOMBILIUICH-
HOCTHY, «[IpOOIEMBI 3KOJIOTHH, CBS3aHHBIC C UCIIOJIH30BAHUEM TEILIOBBIX MAIUHY, « DU3UUECKUe CBOMCTBAa aTMOC(EPhD»;

- pemienue 3aa4 no remam «OcHoBbl MK Ty, «I"a30Bble 3aKOHbIY

Tema 2.2.
TepmoanHamuka

Cooeporcanue yuebnoeo mamepuaia.

BuyTpennsis sHeprus. PaboTa u Temiooraaua Kak criocoObl U3MEHEHHs1 BHYTpeHHel sHepruu. [lepBblii 3akoH TepMouHamMuky. Teruio-
BbIC MAILIUHB] U UX IPUMEHEHUE.

Koumponvnasa paboma:
- peuienue 3a1a4 no ocHoBaM MKT, Ha mprMeHEeHHe ra30BbIX 3aKOHOB, HA PABHOYCKOPEHHOE JBUKECHHE

0,5

Camocmosmenvhas paboma obyuarowuxcs.
- MIOATOTOBUTH coo0meHus mo reMaM «OcHoBsl MK Ty, «I"a30BbIe 3aKOHBD»

0,5

Pa3gen 3. OCHOBBI 3JIEKTPOIUHAMMKH

Tema 3.1.
JyleKTpoCcTaTHKA

Cooepoicanue yuebHo20 mamepuana:

B3aumoneiicTBue 3apsKeHHbIX Tell. DJIEKTPUUECKUH 3aps]. 3aKOH COXpaHEeHUs JIEKTPUUECKOro 3apsaa. 3akoH Kynona. DnexrpocraTu-
YECKO€ I10JIe, Er0 OCHOBHBIE XaPAKTEPUCTUKH U CBSI3b MEXKILY HUMH.

Camocmosmenvras paboma obyuarowuxcs.
- N3yUeHHeE JIEKIMOHHOTO MaTepHaa;
- perenne 3a1a4 Ha 3aKoH Kymona

0,5

Tema 3.2.
ITocTOSAHHBIN TOK

Cooeporcanue yuebHo20 Mmamepuana:

[1oCTOSIHHBIM 31NEKTPUUYECKUH TOK.
Cua Toka, HampsHKEHUE, DIIEKTPHYECKOE CONPOTHBIICHHE.
3axon Oma aj1s1 y9acTKa dJIeKTPUIESCKOH HEemH.

Ipakmuueckue 3anamusi:
- JJabopaTopnas pabota: Ne3 «M3yuenue 3akona Oma. [TapamnenpHoe B IOCIEOBATEIFHOE COSAMHEHHIE TPOBOTHIKOBY

Camocmosmenvhas paboma oby4arowuxcs.
- MOITOTOBKA COO0IIEH s 110 TeMaM «Benmukue dusukimy, « [ T0OCTOSHHBIN 1 IEPEMEHHBII TOK», «OTKPBITHE JICKTPUICCKOTO TOKA»

Tema 3.3.
MarnuTHoe 1moJie

Cooeporcanue yuebnoeo mamepuaia.

MarHuTHOE I0JIE M €r0 OCHOBHBIC XapaKTePUCTUKH.

JleficTBME MarHUTHOTO IOJIA HA TIPOBOJIHUK C TOKOM. 3aKOH AMIIepa.
DJNEKTPOIBUTATENb.

SIBIeHUE INEKTPOMATHUTHON HHIYKIUU

L5
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Hpaxmuuecxue 3aHAmuA.
- pCIICHUEC 3a71a4 10 TEME (<9J'ICKTpOMaFHeTI/13M>>

0,5

Camocmosmenvhas paboma 00y4arouuxcsi.: 1
- MOITOTOBKA COOOIIEHHUSI IO TeME «AKYCTHUECKUE CBOMCTBA MONTYIIPOBOIHUKOBY, « BUIOJIIPHBIC TPAH3UCTOPBI, «BHIBI d5IeKTpHYe-
CKHX Pa3psIoB. DIEKTPHUCCKUC pa3psIsl Ha CIIyKOe YelloBekay, «3akoHbl Kupxroda i anekTpudeckoi nenm», «Mcnonp3oBanue
3JICKTPOIHEPTHU B TPAHCTIOPTEY, «MOIHUS — ra30BbI pa3psil B MPUPOTHBIX YCIOBHAX», «OTKPHITHE U MPUMEHEHHE BBICOKOTEMITEpa-
TYpHOU CBEPXIPOBOAUMOCTHY, «[IepeMEHHBIN IIEKTPHYCSCKHUIA TOK U er0 pUMeHeHHeY, «[10IypoBOJHUKOBBIC TaTYNKU TEMITEPATY-
peD», «IIpupoma GeppomaraeTnzMay, « IKOJOTHIECKUE TPOOIEMBI i BOZMOXHBIE ITYTH UX PEUICHUSD), « DMEKTPUIECTBO B KHUBBIX Opra-
HU3MaX»;
- H3YYEHHUE JICKIIMOHHOTO MaTepraa

Paznen 4. KosiebaHusi 1 BOJIHBI

Tema 4.1. Cooepoicanue yuebHo20 mamepuana: 0,5

Mexanndeckue koje6a- | CBoGoxanbie kosiebanus. [lepuon, yactora u amrunTyaa kojebanuii. ['apmMonnveckue koyebanus. MexaHHUECKUE BOJHBI U UX BUJIBL
HHSA H BOJHBI 3BYKOBBIC BOJIHBI. YJIBTPa3BYKOBBIC BOJHBL. YJIBTPa3BYK H €0 HCIIOJIH30BAHNEC B MEUIIMHE H TCXHUKE.
TIpaxmuueckue 3anamusi: L5
- JJabopaTopras padora: Ned «M3ydueHne koiaeOaHU HUTSHOTO MasSTHUKAY,
- pelIeHue 3a1a4d Ha KoJe0aHne HUTSHOTO M MMPYKHHHOTO MasiTHUKA
CamocmosamenvHas paboma 00yYauuxcs: 1
- I3y4EHHE JICKIIHOHHOTO MaTepHaa;
- MOATOTOBKA coobmeHmi «KpuBrie paBHOM TpOMKOCTH, 3aK0H Bebepa-Dexnepay, « PU3nKa 1 My3bIKay, «YIBTPa3BYK (TIOIydeHHE,
CBOMCTBA, MPUMEHEHHE))»

Tema 4.2. Cooepoicanue yuebnozo mamepuana. 0,5
DJIEKTPOMArHUTHBIE KO- | CBOOO/IHBIC NIEKTPOMArHUTHBIC KosicOanus. KonebarenbHbli KOHTYp. DIEKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHBIC BOJIHBL. CKOPOCTH
Jie0aHus M BOJHBI. CBe- | 31eKTPOMArHUTHBIX BOJH. Pa3BUTHE MpeICTaBICHUN O MPUPOJE CBETA. 3aKOHBI OTPAXKEHHs W MpenomieHus cBera. JInu3pl. Dopmyina

TOBbI€ BOJIHBI. JIMH3BI TOHKOM JIMH3BI.
Ilpakxmuyeckue 3ansamusi: 05
- JJabopatopuas pabora Ne5. «Mzyuenue GopMyIsl TOHKOH JTHH3BD);
- pemeHue 3a1a49 Ha GOpMyJITy TOHKOH JIHH3BI H HOPMYITy YBEITHUCHHS
Camocmosimenvras paboma o0y4aouuxcs. 0,5
- MOATOTOBKA co00meHwus Mo TeMaM «Dotoarmmapary, «Jlua3e, «[Ipuamun [roiireHcay, «YpaBHeHUs: MakcBeiiay, «DoTo31eMeHTR,
«COBpEMEHHBIC CPEACTBA CBSI3M», «CBET — AJIEKTPOMArHUTHAS BOJIHAY, «COBPEMEHHASI CTYTHHKOBASI CBSI3b)
Pa3zaen 5. D1eMeHTbI KBAHTOBOI (PM3UKH U TEOPUH OTHOCUTETbHOCTH
Tema S.1. Coodeporcanue yuebnoeo mamepuana. 2
DJjieMeHTbl KBAHTOBOM KBanToBbie cBoiicTBa cBeta. KBanTtoBas rumote3a Ilinanka. dotosnekrpuueckuii 3gdexr. Pusnka aroma. Mojenu CTpoeHHs aToma.
¢usukn u Treopun oTHo- | OmbiT Pesepdopaa. Dusuka aTOMHOTO spa U AJIeMeHTapHbIX YacTuil. COCTaB U CTPOCHUE aTOMHOTO siipa. PagnoakTuBHOCTE. Pannoak-
CUTEJILHOCTH THUBHBIC U3JIYUYCHHUS U UX BO3/ICHCTBHE HA KUBBIC OPTaHU3MBI.
WznydyeHne u cieKTphI (BUIBI U3TYYCHUN, ICTOYHUKH CBETA, CIICKTPBI M UX BHUJIBI, CIICKTPAIHHBIN aHAIIN3)
DIEMEHTBI TEOPUH OTHOCUTEIBHOCTH (3aKOHBI AJICKTPOAMHAMUKH ¥ IIPUHIIAIT OTHOCHTEIEHOCTH, TIOCTYJIATHI TCOPUH OTHOCUTEIHHOCTH,
PEIATUBUCTCKAS JMHAMHKA, CBS3b MEXK/Ty MAacCOM M DHEpruei).
2

Ipakmuueckue 3auamusi:
- pemmrenne 3aga4d no CTO;
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- U3YYCHHEC JICKIITMOHHOTO MaTepuraja

Camocmosmenvras paboma obyuarowuxcs.

- IOATOTOBKA COOOIICHNUS 10 TeMaM «Bo3aelicTBie paanon3rydeHus», K ATOMHBIN peakTopy, «SnepHas sHepreTrnka B Hmkeropoackoi
obnacTny, «YTpaBisieMblil TEPMOSAEPHBIM CHHTE3», «Y CKOPUTENN 3apsHKEHHBIX YacTUI», «AJBTEPHATUBHASA SHEPreTHKA», «ATOMHas
¢usznka. M3oronsl. [IpuMeHeHne paioaKTUBHBIX H30TOIIOBY

KonTponbsnas padora:
- pemenue 3amad Ha CTO, xonebanms, 3akoH Oma u 3akoH Kysona, muceMeHHBIH 0TBEeT Ha Bompocsl o TemaM «lloctymater CTOy,
«QnexkrpomarHeTn3my, «Konebanus u BosHbY, «KBanToBas Gusnka»

0,5

HTOro koau4ecTBo 4acoB ayMTOPHOH M CAMOCTOSITEJIbHOI padoThI

20+10

BUOJIOI'UsA

Pa3znes 5. Buoj1orusi — COBOKYIHOCTh HAYK 0 KUBOM IpHUpOJIE.

Tema S.1.
Kusasi npupoaa kak
00beKT u3ydyeHust 6H0JI0-
THH.

Codeporcanue yuedbnoeo mamepuana:

JKuBas mpupoaa. MeToJibl HccaeIoOBaHus JKUBOK Tpupo el OnpeieicHue U3HU. Y POBHH OpraHu3allii )KHBOH MaTepHUH.

Koumponvnas paboma: Tema 5.1:
BrInoTHeHUE MMCHMEHHBIX OTBETOB Ha BOIIPOCHI O pasneiy: «KuBas mpupoa Kak 00BEKT H3ydeHus Ononorumy». [IpuMepHbIe BOTpo-
cbl: «OCHOBHBIE IPU3HAKHU KHUBOT0Y; «IloueMy jKUBbIC OPraHU3MbI CUUTAIOT OTKPBITHIMH CHCTEMaMU?Y.

Camocmosmenvhasn paboma obyuarowuxcs:

- OTBETUTH Ha BONPOCHL: «Kakue KpUTEepHH JIeKaT B OCHOBE BIICJICHUS Pa3IMYHBIX YPOBHEH OpraHU3aIliy )KUBOTO?»);
«ITouemy KHBbIC OPTaHU3MbI CUHUTAIOTCS OTKPHITBIMU CHCTEMAMU?;

-IIOBTOPEHHUE MPOUICHHOTO MaTepHala,

- paboTa CO CPaBOYHOM JTUTEPATYPOH I MOATOTOBKH K KOHTPOJIBHOU padoTe.
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Tema 5.2.
Kiaerka.

Codeporcarue yuedbnoeo mamepuana:

OCHOBHBIE TIOJIOKEHUS! KIIETOUHOH Teopuu. Kitetka — cTpyKTypHO-(DyHKIMOHAIIbHASL STHHUIIA )KU3HH.

Crpoenue kietku. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KieTku. Kinerounoe siapo u ero ¢pyHkiun. CTpykTypa i QyHKIHH XPOMOCOM.
AYTOCOMBI U MOJOBBIE XPOMOCOMBI.

buonoruveckoe 3HaYCHUE XUMUUECKHUX IEMEHTOB. HeopraHuyeckre v OpraHn4ecKie BelecTBa B COCTaBe KiIeToK. CTpOeHUE HYKIICO-
TUAOB U cTpyKTypa nonuHykiaeoTuaHsx neneit JIHK u PHK, u AT®.

Bupycsl u 0akrepuodaru. Bupycsl — Bo30yanTenn nHOEKIMOHHBIX 3a00JICBaHHM, IIOHSITHE 00 OHKOBHPYCaX.

Konmponvnas paboma: tema 5.2:
BrInosHeHIE MICEMEHHBIX OTBETOB Ha BOIPOCHI 110 pasneiy: «Kierkay. IlpumepHsie BOpockr: «UTo sSBISIETCS MOHOMEPOM HYKIJICHHO-
BBIX KI/ICHOT?)); «YCTaHOBUTE COOTBETCTBUE MCXKAY OpraHonzaMi U UX XapaKTCPpHbBIMU OCO6eHHOCTHMl/I».

Camocmosmenvras paboma 00yuaiowuxcs.

- IOKa3aTh, YTO KIIETKA SBISETCS CTPYKTYPHOU M PYHKIIMOHAIEHOW €IUHUIICH )KUBOH MaTepuH;
- cpaBHUTH Montekynbl JIHK u PHK (HaiiTi cxoncTBa u pa3nuyus);

- JOCTPOUTH BTOpY!O 1ietb pparmenTa nenu JJHK, koropas uMmeer ciexyronuii cocras:
-A-T-A-T-T-II-A-T-A-;

-IIOBTOPEHKE NPONUTCHHOTO MaTepHaa,

- paboTa CO CIIPaBOYHBIM MaTEpUaIOM JUIS HOATOTOBKU K KOHTPOJILHOHM paboTe.

3,5

Tema 5.3.
Opranusm.

Codeporcarue yuednoeo mamepuana:

Opranmsm — equroe nenoe. OOMEH BEIECTB U YHEPTHEH ¢ OKpYIKaIOIIel cpeoi.

CrnocoOHOCTh K CaMOBOCIIPOM3BEAEHHUIO. JlelleHne KIeTKH — OCHOBA POCTa, Pa3BUTHA U Pa3MHOXKEHHS OpraHu3MoB.. becrosoe u noso-
BOE pa3MHOKeHHe oprann3MoB. Orronorsopenue. Ero Ononornueckoe 3HaueHMe.

[MoHsiTHE 00 MHANBHIYAJIBHOM, SMOPHOHAIBHOM H IIOCTIMOPHOHAIBHOM PAa3BUTHH.

HpeﬂCTaBﬂeHl/l}l O HACJICACTBCHHOCTHU U UBSMCHYNBOCTH. I'eneTnyeckas TCPMHHOJIOIUA U CUMBOJIMKA. 38KOHOMepHOCTI/I HaCJICAOBAaHNA.
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HacnenoBanue npusHakoB y denoBeka. CIeIUIEHHOE ¢ 1T0JIOM HaclienoBanue. HacnencTBeHHble 601e3HN YeI0BeKa, MX PUYUHBI U [IPO-
¢dunaxkTHKa.

I'eHeTnyeckye 3aKOHOMEPHOCTH M3MeHUnBOCTH. Kitaccudukanust popm H3MEHIHBOCTH.

[Ipenmer, 3agaun 1 MeToab! cenekunu. Yuenue H. 1. BaBuioBa o 1ieHTpax MHOT0OOpa3us U MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUI.
EI/IOTCXHOJ’IOFMS{, €€ NOCTMIKCHHUS, ICPCIICKTHUBbI PA3BUTHUA.

Ipaxmuueckoe 3anamue:
3amanust Mo GOPMUPOBAHHIO 3HAHUHM U YMEHUH (TI0 BBIOOPY MPETOAaBaTes):
- pelnieHue IEeMEHTapHbIX IeHEeTHYECKUX 3a1a4.

Koumponvnvie pabomoi:

- peleHue 3a1ay;

- Tema 5.3.

1.Pentenre B mMCbMEHHOM BHJIE TeHETHUECKUX 3a7a4. [IpumepHble 3aaun: «/IBe uepHble CaMKH MBIIIH CKPEIIUBAIOTCS ¢ KOPUYHEBBIM
camrom. [lepBast camMKka B HECKOJIBKUX IToMeTax Aajia 19 depHbIX 1 17 KOpUIHEBBIX IIOTOMKOB, a BTOpas - 35 4epHBIX MOTOMKOB. Ompe-
JICTUTh TEHOTHITBI POJUTEINEH U TOTOMKOB?»; «PereccuBHBIH I'eH JalbTOHU3Ma HaXOAUTHCS B X-XpoMocoMe. OTel IeBYIIKH CTpajaeT

JaNbTOHU3MOM, TOTJa KaK MaTh M BCE €€ MPEKU pa3InyaroT 1BeTa HOpMaJIbHO. J[eByIlIka BBIXOAUT 3aMyXK 3a 310pOBOTo roHOIIy. UTo

MOXHO CKa3aTh 00 HX MOTOMCTBE?».

2 BrinonHeHNe NMChbMEHHBIX OTBETOB Ha BOIPOCHI 10 pasneny:. «Opranusm». IIpumeprsie Bonpocs!: «KakoBa mpupoa reHHbIX MyTa-

M ¥ MEXaHHM3M WX NPOsBICHHS; «UTO Takoe reH?».

Camocmosmenvhas paboma o0yuarOWuUxcs:

- BBIJICJIUTH TPYIIIBI peakiiii B 0OMeHe BEIIeCTB;

- IPUBECTHU MPUMEPHI Pa3HBIX BUIOB OECIIOIOT0 Pa3MHOKEHUS;

- CPABHUTh MUTO3 U MEHO03;

- OTIPEAETHTD PA3IUYUS B CTPOSHHUH )KEHCKUX U MYKCKHX ITOJIOBBIX KJIETOK;

- HapHCOBaTh CXEMY M€H03a y OpraHrn3mMa My>KCKOT'O I0Jia C OJHOM Mapoi ayTOCOM U C apOH MOJIOBBIX XPOMOCOM;
- pelleHNe TeHeTUYECKUX 3a/1ay;

- OTIPEACTNTD PA3TUINS MEKIY TOYKOBBIMU M XPOMOCOMHBIMU MYTallUsIMHU;

- MOBTOpPEHHUE MPOHJIEHHOTO MaTepraa;

- paboTa Co CIIPaBOYHOM JIUTEPATYPO JUIS TOJATOTOBKH K KOHTPOJIEHOM padoTe.

Tema 5.4.
Bun.

Codepoicanue yuebno2o mamepuana.

DBOITIOLIMOHHAS TEOPHS U €€ POJIb B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO - HAyYHOU KapTUHBI Mupa. Bun, ero xpurepuu. [lomy-
JIALMS KaK CTPYKTYpHas €AMHUIIA BUA U 3BOMIONMU. CHHTETHUYECKas! TEOPHSI 3BOJIIOLUH. JIBIKYIIIHE CHIIBI SBOJIFOIIIH.

PesynbraTs! 3Bonmonnu. buonoruueckuil mporpecc u perpecc.

I'mnoTe3bl MPOMCXOXKICHUS KHU3HU. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. JKoJIornyeckre (pakTopbl aHTPONoreHe3a: yCiIoKHEHHUE 10-
MyJIAIMOHHON CTPYKTYphl BHUA, U3TOTOBJIEHHE OPYyIUil TpyAa, HEPEXO OT PACTUTEIBHOIO K CMEIIaHHOMY THUITY MUTaHUs, UCII0JIb30Ba-
Hue orxs. [TosiBneHue MBICIUTENbHOM U UIeHOpa3iesbHON peur. ITporcxoxkieHre 4eI0BEeUECKUX pac.

Ilpakmuueckoe 3anamue:

3ananus 1o GOpMUPOBAHUIO 3HAHUN M yMEHHH (110 BBIOOPY IpEIoiaBaTes):
- aHQJIU3 U OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOXKACHUS KU3HUY;

- aHaJIM3 W OIICHKA PAa3JIMYHBIX THIOTE3 IPOUCXOKACHHS YEITOBEKa

Koumponvuas paboma: tema 5.4:
BrInoTHEHUE MMCHMEHHBIX OTBETOB Ha BOIIPOCHI O pasneiy: «Bumy». [IpuMeprbie Bonpockr: «IIpeaArnochuikin BOSHUKHOBEHUS KU3HI;
«buonornyeckas 3BOIIOIHNY.

Camocmosmenvhasn paboma obyuarowuxcs:

-00BSCHUTH CXOJICTBO PAHHUX CTAUH YMOPHOHAIBLHOTO PAa3BUTHUS JKUBOTHBIX;

- MOSICHUTb, TIOYEMY TOIMYJISALHS CUUTACTCS IJIEMEHTAPHOMN €MHUIICH SBOJIOLNH;

- IPUBECTH MIPUMEPBI CE30HHBIX M3MEHEHHI PACTEHUH M )KUBOTHBIX M HA3BATh BHEIIHUE CUTHAJIBI HACTYIUICHHSI ATUX U3MEHEHHH;
- CPaBHUTH pa3iuyHbie POPMBI OTOOPA U BBIICIIUTh YSPThI CXOJICTBA U PA3THYMS;

- OIPEAEINTD PAa3INYMs ITyTeH SBOIIOIMH Y€JI0BEKa M IPYTUX KMBOTHBIX;
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- IOBTOPEHHUE MMPOHAEHHOTO MaTepHaa;
- paboTa CO CIIPaBOYHBIM MAaTEPUAIOM JUIs IOATOTOBKU K KOHTPOJILHOM paboTe.

Tema 5.5. Codeporcanue yuebnoeo mamepuaia: 4
IKOCHCTEMBI. [TpeameT u 3aauk SKOJIOTUU: yUSHUE 00 IKOJIOTHYECKHX 00 IKOJIOrHYeCKUX (aKkTopax, ydeHHe 0 coOoOIIecTBaX OPraHu3MOB, YUEHHE O
ouocdepe.
Okostornyeckre GpakTopbl, 0COOEHHOCTH UX BO3JCHCTBHS. DKOJIOTHYECKAsl XapaKTeprcTHKa Buaa. [ToHsaTre 00 9KOJIOrMYecKuX CHCTe-
Mmax. llenn nuranuns. buoreoneHos kak skocucrema.
Buocdepa — rmobanpras sxocuctema. Yuerne B. . Bepragckoro o 6nocdepe. bruomacca. bruonormueckuit kpyroBopot. OCHOBHBIE
HaTIpaBJICHUS BO3IEHCTBHA YeToBeka Ha Onocdepy. Tpanchopmanus eCTECTBEHHBIX SKOJIOTHIECKAX cucTeM. OcOOEHHOCTH arpodKOCH-
CTEM.
Ilpaxmuueckue 3auamusi. 1
3amanust Mo GOPMUPOBAHHIO 3HAHUH U YMEHHH (110 BRIOOPY IPETIOAaBATENS):
- COCTaBJICHHE CXEM Iepeaadu ¥ SHEPTUH (IeTel TUTaHws);
- aHaJU3 U OICHKA MOCIIEICTBII COOCTBEHHOM AEATENBHOCTH B OKPYXKArOIIe cpene,
- 00Ccy’XJeHHE TI00ATBHBIX SKOJIOTHYECKUX MPOOIeM U IMyTel UX PEeUICHNSI.
OKcKypeus 1
- €CTECTBEHHBIE M ICKYCCTBEHHBIE YKOCHCTEMBI.
Konwpeomsiampaiooma: Temas.s: | 1
BrInoHeHne MUCHMEHHBIX OTBETOB Ha BONIPOCHI IO pazieny: «OKocucTeMb». [IpumepHsie Bompockl: «Cpenbl KU3HU o]lgraHMéMOB»;
«BnusiHME IPUPOABI HA YEIOBEKAY.
Camocmosmenvhas paboma 00y4aioWuxcs: 4
- IPUBECTH ITPUMEPBI OMOTHYECKUX U aOMOTHYECKHX (paKkTOPOB;
- IPUBECTH MTPUMEPHI BUJOB, BCTpedaronuxcsi B Hmkeroponckoit 06macTu, co crabHiIbHBIM U HeCTaOMIbHBIM THIIOM AUHAMHKH TIOITY-
TSI,
- IOBTOPEHUE NPOIIEHHOT0 MaTepraa;
- paboTa co clpaBOYHBIM MaTEePHaJIOM JJIsl HOATOTOBKH K KOHTPOJIBHOM padore.
Muppepenyuposannsiii 3auem: 1
OTBET Ha OAXH BOIPOC U3 CIIHCKA IPUMEPHBIX BOIIPOCOB AT AU(depeHIPOBaHHOrO 3a4eTa.
O0s13aTe/IbHASI AyIMTOPHAs Y4eOHAasi HAarpy3Ka 00y4auerocst 72
CamocTosTesibHAs padoTa o0y4aronerocs 36
MaxkcumasibHasi yueOHasi Harpy3ka 108

Jlns XapaKTepUCTHKH YPOBHS OCBOEHHS y4eOHOT0 MaTepHasa UCIIONIb3YIOTCS CIeIyoNre 0003HaAUCHHUS:

1. — 03HaKOMUTENBHBIHN (y3HaBaHHE PaHee U3YUEHHBIX 00bEKTOB, CBOICTB);

2. — penpOoaYKTUBHBIN (BHITIOIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUHU HITH IO/ PYKOBOJCTBOM)

3. — IpOXYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITEILHOE BBIIIOJHEHHE IEATEIbHOCTH, pellieHHe TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIAN YYEFHOM JUCIUTILINHBI

3.1. TpeGoBannsi K MUHMMAJIbHOMY MaTepPHAJIbLHO-TEXHUYECKOMY olecmeve-
HHIO

Peanuzauust yueOHOU JUCHUIUIMHBI TpeOyeT HANM4UUs y4eOHOro KabMHeTa.
O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHBIE MECTA MO KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MecTo MpernoaaBaTes;

- TOCKa;

- KOMIUIEKT Y4eOHO-HATIISIHBIX TOcoOuit « Xumust», «buonorusy, «Ousukay.

- CTaTUCTUYECKHE, TUHAMUYECKHE U JEMOHCTPALOHHBIE MOJIEIH;

TexHuyeckue cpeacTBa 00yUeHHUS:

- TeneBuzop ¢ HPOUTPHIBAIOIIUM YCTPOHCTBOM (JIBIA-TNIEEPOM WM HOT-OYKOM),
MO3BOJISAIONIUM BOCIIPOU3BECHHE YU€OHBIX (PMIBMOB B IM(POBOM BapHAaHTE.

3.2. UudopMmanmonHoe obecnevyeHne o0yuyeHmst

Ilepeyenb pexoMeHayeMbIX y4eOHBIX u3AaHuil, UHTepHeT-pecypcoB, A0MOJI-
HUTEJIbHOM JIUTEPaTypPhI

OcHOBHbIE HCTOYHUKH:

1. l'openoB A.A. EcrectBo3nanue. YuebHoe nmocooue st CITIO. Mocksa. FOpair.
2021r. O6p. mnatdopma urait.ru Joroop ¢ OO0 «IneKTpOHHOE U31aTEIbCTBO
FOpaiit» ot 23.06.20201 Ne 4687, cpok aerictBus a0 22.06.2022.

2. buonorus. Yueonuk u npaktukym st CI1O. [lox penakuueit B.H. Apsiruna.
Mockaa. FOpaiit. 2021r. O6p. mnatdopma urait.ru loroop ¢ OO0 «DnekTpoHHOE
nzaatenbcTBO FOpaiit» oT 23.06.20201 Ne 4687, cpok aeiictBus 1o 22.06.2022.

3. N.B.A¢unorenos, A.B.bo6koB, B.A.ITonkoB. Xumusi. YueOHUK U IPAKTUKYM
st CITO. Mockasa. FOpaiit. 2021r. O6p. mnatdopma urait.ru Jloroop ¢ OO0
«OnexTpoHHoe n3narenbeTBo Opam» ot 23.06.20201 Ne 4687, cpok neucTBus 10
22.06.2022.

4. B.B.CBupunos, E..Ceupunosa EctectBoznanue. Yuedbnoe nocodue mis CIIO.
Mockaga. FOpaiit. 2021r. O6p. mnardopma urait.ru JJorosop ¢ OO0 «IneKTpoH-
Hoe u3narenbeTBo FOpaim» ot 23.06.20201 Ne 4687, cpok nelcTBus 10
22.06.2022.

5. B.B. CypuxoB EcrectBo3nanue: ¢pusuka. Yuednoe nocooue aist CITO. Mockaa.
FOpaiit. 2021r. O6p. miardgopma urait.ru JloroBop ¢ OO0 «DneKTpOHHOE U3/a-
tenbcTBO FOpait» ot 23.06.20201 Ne 4687, cpok nevictBus a0 22.06.2022.

6. E.. Tynukun. Xumus, gacts 1. O0mas u HeopraHndeckass XuMus. Y 4eOHHUK
st CITO. Mockasa. FOpaiit. 2021r. O6p. mnatdgopma urait.ru Jloroop ¢ OO0
«nekTpoHHoe n3aatTenbcTBO FOpaii» ot 23.06.20201 Ne 4687, cpok aeicTBus 10
22.06.2022.

7. I'.I1.OTronkuit EcrectBo3nanue. YueoHuk u npaktukym ais CI1O. Mockaa.
FOpaiit. 2021r. O6p. urardopma urait.ru Jloropop ¢ OO0 «InexkTpoHHOE U3/1a-
tesbeTBO FOpaim» ot 23.06.20201 Ne 4687, cpok nerictBus 10 22.06.2022.
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8. H.Il.Kanamnukos, C.E.MypaBpéB ®usnka B 2 yactax. Hacts 1. Mockaa.
FOpaiit. 2021r. O6p. urardopma urait.ru Jloropop ¢ OO0 «InekTpoHHOE U3/1a-
tesbeTBO FOpaim» ot 23.06.20201 Ne 4687, cpok aerictBus a0 22.06.2022.

9. H.I1. Kanamunkos, C.E.MypaBbéB ®@usuka B 2 yactsax. Hacts 2. Mockaa.
FOpaiit. 2021r. O6p. miardopma urait.ru JloroBop ¢ OO0 «DeKTpoHHOE U3/a-
tesbcTBO FOpait» ot 23.06.20201 Ne 4687, cpok aerictBus a0 22.06.2022.

JlonoJiHUTEIbHbIE HCTOYHUKU:
1. I'abpuensa O.C., Ocrpoymon N.I'., ITypeimesa H.C. u ap. EcrectBo3nanue. ba-
30BbIH ypoBeHb. 10 k1. M.: Jlpoda, 2013.
2. l'abpuensu O.C., Octpoymos U.I"., ITypermieBa H.C. u np. EcrectBo3nanue. ba-
30BbIY ypoBeHb. 11 k. M.: Jlpoda, 2013.
3.benses I K. buomorus. O6mas 6uonorus. 10-11 kmaccel. YueOuuk. ba3oBsrit
ypoBenb. M.: [Ipocsemenue, 2013.
HNuTepHeT-pecypcesbl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. html (3mekTpoHHBIH xypHaT «Xu-
MUKHU U XUMUSD?).
3. www. chemi. wallst. Ru (Xumus. O0pa3oBaTenbHbINA CAUT JJIs1 NTKOJIBHU-
KOB).
www. chem. mzu. su (31exkTpoHHast OUOINOTEKA IO XUMHUH ).
www. hvsh. ru (OKypnan «Xumus B mkose»).
www. hij. Ku (kypHaII «XUMUS U KU3HBY).
www. biology. asvu. ru (Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru.windou (ExguHoe oxHO mocTyna k 00pa3oBaTeIbHbIM
pecypcam HTepHETa O OMOJIOTHH).
9. www. interneturok. ru («Buaeoypoku 1o npeaMeram MKOJIbHON Nporpam-
MBI,
10.www. class-fizika. narod. ru («Knacc!Has mocka aiis 110003HATEIIBHBIXY ).
11.www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIUAX» ).
12.www. interneturok. ru («Buaeoypoku 1o npeaMeraM MIKOJIbHOW MPOrpam-
MBI»).
13.http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

N nk

*

HATJISAAHBIE IIOCOBUA

1. Kommuekr tabmun. buonorus. 10-11 knaccel. Lutonorus. I'enernka. Cenekius
(12 Tabmu).

2.Kowmmtekt Tabmut. buonorus. 10-11 xnaccer. OBomornmonnoe yuenue (10 Tabd-
JIUII).

3. Kommekt tabnun. Xumus. Ctpoenue Bemiecta (10 tadmu).

4. HarnsimHoe noco6ue. CTpoeHHUe COTHEYHON CUCTEMBI.

5. HarnsanHo-pa3znarounoe nocodue. TepMognHaMuKa.
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6. Harnsanno-pa3znarounoe nocodue. Kunemaruka.

7. HarnsinHo-pa3gaTouHoe nocooue. MarHuTHoe noje. JNeKTPOMarHuTHas UH-
TYKITHS.

8. HarnsimHo-pa3naTounoe nocobue. Mexanuueckue Kojie0aHusi U BOJIHBI.

9. HarnsimHo-pa3naroyHoe nocodue. DJIeKTpOMarHuTHbIE KOJeOaHusl U BOJHBI.
10. Harnsigno-pasznarounoe nocobue. [leproauyeckas cucreMa XUuMUYECKUX dJie-
MEHTOB.

4. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHHUA YUEBHOM
JANCHUITIJIMHBI

KoHTpoJsb ¥ o1eHKa pe3yJbTaTOB OCBOCHUS YUeOHOU AUCHUILIMHBI OCYIIECTBIIS-
€TCA MPENoJAaBaTEIEM B IMPOLECCE MPOBEICHUS MPAKTUYECKUX 3aHATHM U CaMo-
CTOSITETIbHBIX Pa0OT, TECTUPOBAHUS, a TAKXKE BBITIOTHEHUS 00YUYarOIUMUCS UHIH-
BUYaJIbHBIX 3aJaHUM.

Pe3yabTaThl 00yyeHus ®opMBbI U MeTO/IbI KOHTPOJIA U
(0CBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHMS) OLICHKH Pe3yJbTATOB 00y4YeHUS
YmeHus:
B pesynbrare OCBOEHHMS IUCUUIUIMHBI OO0y4YarolMiics | BHEayJUTOpHAs CaMOCTOSITENIbHAs
JIOJDKEH 3HATh: pabota, KOHTpoJbHasg  paboTa,

3.1. OCHOBHBIEC HAyKH O MPHUPOJE, UX OOIIHOCTh U OTJIM- | MPAKTUYECKUE 3aHITHUS
Yus;
3.2. ecTeCTBEHHOHAY4YHbI METOJ] TMO3HAHMUS U €ro Co-
CTaBJISIIOIINME, €IUHCTBO 3aKOHOB MpHponbl Bo Bcenen-
HOM;
3.3. B3aUMOCBSI3b MEXKIY HAYYHBIMH OTKDPBITHSIMH U pa3-
BUTHEM TCXHUKH U TEXHOJIOTHIA;
3.4. BKIaA BENUKHUX Y4YEHBIX B (HOpPMHPOBAHHE COBpE-
MEHHOU €CTECTBEHHOHAYYHON KApTHUHBI MUPA;

B pesynbpTate ocBOEHHsS AMCHUILIMHBI 00ydYaro-
UIUICS TOJKEH YMETh:
VY.1. opueHTHpPOBATHCSI B COBPEMEHHBIX HAY4YHBIX IMOHS-
TUAX W WHPOPMAIUU €CTECTBEHHOHAYYHOI'O COJepIKa-
HUS;
V.2. paboTaTh C €CTECTBEHHOHAy4YHOW HWH(OpMaLIUECH:
BJIa/IETh METO/IaMU TOUCKA, BBIIETSATH CMBICIIOBYIO OCHO-
BY W OIICHUBATh JIOCTOBEPHOCTh HHPOPMAITUH;
V¥.3. ucmonb30BaTh €CTECTBEHHOHAYYHBIEC 3HAHUS B TO-
BCEIHEBHOM KU3HM JUIsi oOecriedeHus: 0e30MacHOCTH
KU3HEJEATEIbHOCTH, OXPaHbl 37J0POBBS, OKpY’Karolei
CpeJlbl, YHEProcOePEIKECHUS;

XAPAKTEPUCTUKA OCHOBHBIX BUJTOB IEATEJABHOCTU CTYJIEHTOB (0.J10-
KH «KXHAMUA» U «BHOJOrus»)

Copep:xxanue 00y4eHust \ XapakTepuCcTHKA OCHOBHBIX BUI0B J1eSITeJIbHOCTH CTY- \
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\ AEHTOB (Ha YPOBHe Y4eOHBIX /IeiiCTBHIl)

XUMMUA

BBenenue

PackpreiTre BKJ1aja XUMUYECKOW KApTUHBI MUPA B €JUHYIO
€CTECTBEHHO - HAYYHYIO KapTUHY MUpaA. XapaKTepUCTHUKA
XUMUH KaK IPOU3BOJIUTENBbHOM CHUJIbI 00LIeCTBA.

Baxaenime XuMn4yecKue moHs-
THS

YMeHue n1ath onpeaeeHue U ONEpUpoBaTh CIEAYIOLIMIMHI
XUMHUYECKUMH MTOHATUAMU: «BEIECTBOY», «XMMUYECKHUU
AIIEMEHT», «aTOM», «MOJIEKYJIa», KAOH», «A30TOIbD), «XU-
MUYECKasi CBSA3bY», «IEKTPOOTPHULIATEIBHOCTDY, «BAJICHT-
HOCTb», «CTENIEHb OKUCIEHUS», «MOJbY, «MOJISIPHAsI Mac-
Ca», «PacTBOPBDY, «AJICKTPOIUT U HEDJIEKTPOIUTY, «IJICK-
TPOJIUTHUYECKAS TUCCOLUALUA», OKUCINUTEND U BOCCTAHO-
BUTEIbY, OKUCICHUE U BOCCTAHOBJIICHUE)», KCKOPOCTh XH-
MHUYECKOM PeaKkInmn», «XXUMHUECKOE PABHOBECHEY, «(PYHK-
LIMOHAJIbHAS TPYTIIA», KU30MEPHD.

Baxueiine BemecTsa 1 MaTepu-
aITbl

XapaKTepUCTUKA CTPOEHUSI aTOMOB U KPUCTAJIOB U HA DTOU
OCHOBE — OOIIUX XUMUYECKUX CBOMCTB METAJIJIOB U HEME-
TaJUI0B. XapaKTEpUCTHUKA COCTaBa, CTPOCHUS, CBOMCTB, I10-
Jy4€HUs ¥ IPUMECHEHHS] BAKHEHIINX HEMETAIUIOB.
XapaKTepuCTUKa COCTaBa, CTPOCHUS M OOIINX CBOHCTB
BaKHEHIINX KJIACCOB HEOPIaHUYECKUX BEILECTB.

Onucanue cocTaBa Ba)KHEHIINX MIPEICTaBUTENIEH OpraHuye-
CKUX COEMHEHUI: METaHOJIa, ITAHOJIA, CJIOKHBIX I(PHPOB,
YKUPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapHI0B, TUCA-
XapHu0B, NOJINCAXapUIOB, AaMUHOKHUCIIOT, OEIIKOB, UCKYC-
CTBEHHBIX M CUHTETUYECKHUX I1OJIUMEPOB.

XUMHYECKUH SI3BIK 1 CHMBOJINKA

Hcnonb3oBanue B yudeOHON U TPO(EeCCHOHATIEHON ACSATENb-
HOCTHU XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKH.

Ha3piBaHue M3y4yaeMbIX BEIIECTB 110 TPUBUATLHOW WIIH
MEXITyHAPOAHONH HOMEHKIIATYype M OTPAKEHUE COCTaBa ITHX
COCJIMHEHUH C TOMOIIBI0 XUMUYECKHX (JOPMYIL

XUMUYECKUE PEAKITUU

OO0BsicHEeHHE CYITHOCTH XUMUYECKHX TporieccoB. Kiaccu-
dbuKanysg XUMHUECKUX PeaKIMii M0 pa3IUYHbIM MPU3HAKAM.

Xumuueckas HHpopMaIus

IIpoBeaeHne caMOCTOATEIBHOTO TOMCKA XUMUYECKON UH-
dopmanuu ¢ UCHOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB
(Hay4YHO — MOMYJISIPHBIX U3/1aHUM, KOMIIBIOTEPHBIX 0a3 1aH-
HBIX, PECYPCOB HHTEPHETA).

[MpodumsHOE M IpOheccnoHab-
HO 3HAYMMOE COJICPIKAHKE

OOBsicHEHNE XUMUYECKUX SBIICHHUA, IPOUCXOISIINX B TIPH-
pone, ObITy.

Cobutoienue mpaBuIl SKOJIOTUYECKH IPaMOTHOTO MOBEIE-
HUSI B OKpYXKarollen cpene.

OrneHKa XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH cpelbl Ha
OpraHM3M YeJIOBEeKa U IPYyTUe KUBBIE OPraHU3MBI.
CoOrorenue mpaBmil 0€30IacHOTO 00paIIeHHsI ¢ TOPIOYUMH
Y TOKCHYECKUMH BEIIECTBAMHU

BNOJIOI'Us

buonorust — coBOKynmHOCTbh HayK
0 )KMBOH nipupoje. MeToabl 1o-
3HAHUS B OMOJIOTHH.

3HAaKOMCTBO C OOBEKTaMH U3y4EHUs] OMOJIOTHH.
BrisBrienne posnm 6nosioruu B GOpPMHUPOBAHUH COBPEMEH-
HOM €CTECTBEHHO — HAy4YHOU KapTUHBI MUpPA U IIPAKTHYE-
CKOHU JIeATELHOCTH JIFOJEH.

Kierka

3HAKOMCTBO C KJIETOYHOM TEOPHEN CTPOEHUSI OPIraHU3MOB
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[TonydyeHue npeacTaBlIeHUN O POJIM OPTaHUYECKUX U HEOP-
TaHUYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOEHUE KIETOK PACTEHUH U KUBOT-
HBIX.

Opranusm

3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOXKEHUS OPTraHU3MOB,
CTa/INii OHTOTCHE3a Ha MIPUMEPE YETIOBEKa.

3HaHMEe MPUYWH, BHI3BIBAIOIINX HAPYLIECHUS B Pa3BUTHU Op-
raHu3Ma.

YMeHue 1moiab30BaThCsl TEHETUYECKON TEPMUHOIOTHEN 1
CHUMBOJIMKOW U peliaTh FTeHETHUECKUE 3aJauH.

3HaHue 0COOEHHOCTEH HACIIeICTBEHHOW U HEHACTIEACTBEH-
HOM M3MEHYMBOCTH U UX OMOIOTUYECKOM POJIU B IBOJIOIIUU
JKHUBOTO.

Bun

YMeHne aHalIu3upoBaTh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3bI
MPOUCXOXKICHUS KU3HU HA 3eMIIE.

YMeHue npoBOIUTh OMMHMCAaHKE 0COOEH OHOTO BUA 110
MOP(OJIOTHIECKOMY KPUTEPHIO.

Pa3BuTne criocoOHOCTEH ICHO M TOYHO U3JIaraTh CBOU MBIC-
JIY, JIOTUYECKH 00OCHOBBIBATH CBOIO TOYKY 3PEHUS, BOCIIPH-
HUMaTh W aHATM3UPOBATH MHEHHE COOECETHUKOB, MPU3HA-
Bas MpaBo APYroro 4ejoBeKa HA MHOE MHEHUE.

YMeHue 10Kka3pIBaTh POJCTBO YEJIOBEKA M MIIEKOIIUTAIO-
IIUX, OOIIHOCTh U PABEHCTBO YEJIOBEYECKHX pac.

OKOCHUCTEMBI

3HaHME OCHOBHBIX HKOJIOTMYECKUX (PAKTOPOB U UX BIHUSIHUE
Ha OPTaHU3MBI.

3HaHME OTJINYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX CO00-
[IECTB — arPOIKOCUCTEM.

[TomydyeHue npeacTaBiIeHUs O CXEME YKOCHCTEM Ha MpuMepe
ouocdepsl.

[TnanupoBaHue COOCTBEHHOU NEATEILHOCTH JIJIST JOCTHKE-
HUS TIOCTABJICHHBIX II€TICH, OpraHu3aIusi CaMOKOHTPOJIS U
OILICHKH MOTYYEHHBIX PE3yJIbTaTOB.

OO0yueHue cobII0ACHNIO IPAaBUII MTOBEICHH B IIpUpoe, Oe-
PEKHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00BEKTaM (pacTe-
HUSIM ¥ )KUBOTHBIM U UX COOOIIIECTBAM) M HX OXpPaHe.

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JIESITEJIbHO-
CTU CTYAEHTOB (010x «®u3ukay).

Coaepixanue 00y4eHust

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH CTYA¢HTOB
(Ha ypoBHe yueOHBIX 1elCTBHI)

Beeoenue. Mexanuka

Kunematuka

PasBuTie ciocOOHOCTEN SICHO M TOYHO HM3JaraTh CBOM MBICIIH, JIO-
TUYCCKU O6OCHOBBIBaTL CBOIO TO‘-IKy 3p€HI/I$I, BOCHpI/IHI/IMaTL nu
aHAJIM3UPOBATh MHEHUSI COOCCEHUKOB, TIPU3HABAs NPABO JIPyro-
ro 4ejoBeKa Ha MHOEe MHEHHMe. [IpuBeneHne npuMepoB BIIMSHUS
OTKPBITUI B (PM3UKE HA MPOTPECC B TEXHUKE U TEXHOJOTHU TPO-
n3BoacTBa. O3HAKOMIIEHHE CO CIOcOoOaMH OIMHCAHUS MeXaHHhde-
CKOTO JIBIDKEHHsI, OCHOBHOW 3ajauyeii MexaHWkH. M3yudeHue oc-
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HOBHBIX (PM3MYECKUX BEIMYMH KMHEMATUKU: MEPEMEIEHNUs, CKO-
pocTtH, yckopeHus. HabmiozeHune OTHOCHTEIBHOCTH MeXaHU4e-
cKkoro awxkeHus. PopMyIMpOBaHHME 3aKOHA CIIOXKEHUS CKOpO-
creil. MccnenoBaHue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBU-
XKeHUs (Ha mpuMepe CBOOOIHOrO MajeHUs Teld) U paBHOMEPHOTO
JIBIDKEHUS TeJa M0 OKpYXHOCTH. [ToHHMMaHHe cMBbICIa OCHOBHBIX
(¢u3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX PaBHOMEPHOE JIBHXKe-
HHE TeJla 10 OKPY’KHOCTH

JnHnamuka

IlonnmaHnue cMbicia TakuX (U3MYECKUX MOAEIEH, Kak MaTepu-
aJlbHas TOYKa, MHEpLMaJIbHas cucTeMa otcueta. M3mepenue mac-
Chbl Teja pa3lNuyHbIMU criocoOamu. M3mepeHue cui B3auMojei-
CTBHs Tell. BbruncieHne 3HaueHus: yCKOPEHUs Tell MO U3BECTHBIM
3HAUEHUSAM JCHCTBYIOIMX CWJI U MacC Tel. YMEHHE pa3iauyarhb
CHITy TSDKECTH U Bec Tena. OObsCHEeHHE M NPUBEJEHNUE PUMEPOB
SIBJICHHS] HEBECOMOCTHU. [IprMeHeHue OCHOBHBIX MOHSTHH, (Qop-
MYJI M 3aKOHOB JJMHAMUKHU K PELICHHUIO 3aja4

3aKOHbBI COXpPAHEHUS B Me-
XaHHUKE

OObsicHeHHEe peaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXpaHe-
HUs uMIysbca. [IpumeneHue 3akoHa COXpaHEHUs MMITYJIbCA IS
BBIYMCIICHUS] U3MEHEHHUI CKOPOCTEH TeJ MPU UX B3aUMOJICHCTBU-
sax. Beruucnenune paGOTLI CUJI U U3MEHECHUS KUHETUYCCKOU OHECP-
UM Tena. BeruncieHne nmoTeHMalbHOM SHEPrUM Tel B IPaBUTa-
IOHUOHHOM II0JIC. XapaKTepI/ICTI/IKa MPOU3BOAUTCIIBHOCTU MAlllMH U
JIBUTATEJIEH ¢ MCIOJIb30BAHUEM MOHSATHS MOIIIHOCTH

Ocnoewl

MONEKYAAPHOU PUUKU U MePMOOUHAMUKU

MonexynspHas pusnka

@opMyJIMPOBAaHUE  OCHOBHBIX  TOJIOKEHUH  MOJIEKYJISIPHO-
KMHETUYECKOU TeOpHH. BHIMOTHEHHE IKCIIEPUMEHTOB, CITYKAIIUX
000CHOBaHHEM MOJICKYJISIPHO-KMHETHYECKOW Teopun. Habmrome-
HUE OPOYHOBCKOTO ABWKEHHS W siBieHus auddysun. Omnpenene-
HUE TapaMeTpOB BELIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHO-
BaHUU YPaBHEHUS COCTOSHUS UealbHOro ra3a. [Ipencrasienue B
BHUJIe Tpaduka H30XOPHOr0, H300apHOTO W H30TEPMUUYECKOTO
IIpoLIeCCOB. BbrunciieHne CpeiHed KMHETHYECKOW JHEPruu Tell-
JIOBOTO JIBMJKEHHUSI MOJIEKYJ O M3BECTHOM TeMmIeparype Bellle-
cTBa. MI3MepeHne BIaKHOCTH BO3TyXa

Tepmoaunamuka

OKCMEPUMEHTAIBHOE HUCCIEIOBAHUE TEIUIOBBIX CBOMCTB BeEIllE-
cTBa. Pacuer kommuecTBa TEIIOTHI, HEOOXOAMMOTO IJISI OCY-
IIECTBJICHUS MpOollecca MPEBPAICHUsI BEUIECTBA U3 OJHOTO arpe-
raTHOTO COCTOSIHMSI B jpyroe. Pacuer u3MeHeHUs BHYTpEHHEH
SHEPTHH TeJ, PadOThl M TEpPEJaHHOTO KOJMYECTBA TEIJIOTHI Ha
OCHOBaHUU IMEPBOT0 3aKOHA TepMoauHaMUKU. OObsICHEHHE TIPUH-
LIMIIOB JICMCTBUS TEIJIOBBIX MAIIUH

OcHo6bl 3.1eKMPOOUHAMUKU

aﬂeKTpOCTaTI/IKa

Beluncienue cuil B3auMOJECUCTBUSA TOYEYHBIX JJIEKTPUUECKHUX 3a-
pAIOB. BhIunciieHHE HAINPSIYKEHHOCTH M MOTEHLHANA JIEKTpHYe-
CKOrO IIOJISI OJHOTO M HECKOJIBKMX TOYECYHBIX 3apsnoB. M3mepe-
HUE PAa3sHOCTH NoTeHuuanoB. [IpuBeneHne nmpumMepoB NMPOBOJHMU-
KOB, JAMIJIEKTPUKOB M KOHJeHcaTropoB. HalmioneHue sBieHUs
AIEKTPOCTATUYECKON MHIYKIIMU U SIBJICHUS TOJISIPU3ALMM AUDIICK-
TPUKA, HAXOIALIEr0Cs B JIEKTPUUECKOM I10JI€

TTocTOSHHBIN TOK

N3mepenne MomrHocTH 3ekTpuueckoro Toka. M3mepenue DJIC u
BHYTPEHHET0 CONPOTHUBJICHHUS MCTOYHHMKA ToKa. COOp M uCHbITa-
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HHUC JJICKTPUYCCKUX ueneﬁ C pas3IM4YHbBIM COCIMHCHHUEM IIPOBO/-
HUKOB, paCiCT UX IapaMCTpPOB

MaruuTtHoe noJjie

HabmroneHne neicTBYsI MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM,
KAPTUHOK MAarHUTHBIX Ioyied. POpMyIUpOBAHUE NPABUIIA JIEBOU
PYKH JJI ONpeZACNICHUs] HamlpaBieHUs cwibl Ammnepa. Beraucie-
HUE CHJI, JEUCTBYIOIIUX Ha IIPOBOJHUK C TOKOM B MarHUTHOM IIO-
je, oObsACHEHHE NMpHUHLMIA JelcTBUs anekTpoasurarens. Vccie-
JIOBaHUE SIBJICHUs DJICKTPOMArHUTHOW MHIAYKLIHH

Koneoarnusa u eéonnwt

MexaHuueckue KoJicOaHus
U BOJIHBI

[IpuBenenne mpuMepoB KoleOaTeNbHBIX ABIMKEHUH. MccnenoBa-
HUE 3aBHCHUMOCTHU Ieproaa KoieOaHWii MaTEeMaTHYECKOTO MasT-
HUKa OT €ro JUTHHBI, MAaCChl U aMILTUTY bl KosieOanuii. Ompenene-
HUE YCKOPEHHSI CBOOOTHOTO TMAJCHUS C MOMOIIBID MaTeMaTHde-
ckoro mastHuka. HaGmonenue koneGanuii 3Byyarero tena. [Ipu-
BEJICHUE 3HAYECHHUSI CKOPOCTU PACIPOCTPAHEHUS 3BYKA B Pa3JIMy-
HBIX Ccpelax. YMEHUe OOBSCHATH MCIOJIh30BAaHUE YJIBTPa3ByKa B
MEJIHUITHE

ONEeKTpOMarHuTHHIE KOJe-
6aHus M BonHbL. CBETOBBIE
BOJIHBI. JIMH3BI

Habmiogenue ocruuiorpaMM rapMOHHYECKHX KOJEOAHMM CHIIBI
ToKa B 1enu. OObsACHEHHE NPEBPALICHNUs 3HEPTUU B HI€ATBHOM
KoJieOaTenbHOM KOHType. M3ydeHue ycTpoilcTBa W NIpUHIHIA
JnercTBUs TpaHchopMaropa. AHaIM3 CXEMBI Tepeaadn dIIEKTPO-
SHEpruu Ha Oomblne paccTosiHuA. [IpuBeeHne NpuMEpoB BUIOB
paanocBs3u. 3HAKOMCTBO € YCTpOMCTBaMH, BXOJASALIMMHU B CHUCTe-
My paauocBs3u. OOcCykaeHHne OCOOEHHOCTEW pacmpoCTpaHEHUS
pannoBoiH. [IpyMeHeHHe Ha NpakTHKE 3aKOHOB OTPaKEHUS U
NPEJIOMIICHUS CBETA MpPH pelieHuu 3aaa4y. HabmoneHue sBieHUs
JU(QPaKkIuy U AUCIEPCUU CBETa. YMEHHE CTPOUTh U300parKeHUs
IpEMETOB, JaBaeMble JHH3aMU. PacueT onTu4ecKoi CHUIIbI JIMH3BI

Inemenmol KGAHMOBOU Pu3uUKU

OneMeHTbl KBAaHTOBOU (pu-
3UKH

KBanToBbIe cBoiicTBa cBera. HabmoneHue (GoOTOIIEKTPHUISCKOTO
a¢pdexra. Pacuer makcuManbHOW KUHETHUECKON SHEPTUU DIIEK-
TpOHOB mpu Porodddekre. Pusnka aroma GopMyIMpOBaHHE TIO-
ctynatoB bopa. Habmiomenue mnuHeuaToro M HEMPEPHIBHOTO
CIIEKTPOB. PacyeT 4acToThl U JUIMHBI BOJIHBI UCITyCKAEMOI'O CBETA
Ipy NEepexofe aTomMa M3 OJHOTO CTAallMOHAPHOTO COCTOSIHUS B
npyroe. OObsiCHEHUE MPUHIIMIA ICHCTBYS Ja3epa. Ou3nka aToM-
HOTO Si7Jpa U dJIEMEHTAapHBIX yacTuil. HabmtoneHue TpekoB anbda-
yacTull B KaMepe Bunbcona. Perucrpanus saepHbIX H3IIy4EHUH C
nomolipio cueryuka ['eiirepa. Pacuer sHeprum CBA3M aTOMHBIX
snep. [loHnMaHne IEHHOCTH HAYYHOTO MO3HAHHWS MHUpPa HE BOOO-
mie JUIsl YeJIOBEYeCTBa B LIEJIOM, a JUIS KaKJIOTO O0YyYaromierocs
JIMYHO, LIEHHOCTH OBJIAJICHU METOJOM HAYYHOIO MO3HAHUA IS
JIOCTHKEHHS yCIeXa B JJI00OM BHJIE MPAKTUYECKOM eI TEIbHOCTH

Bcenennas u ee 260/10UUA

Bcenennas u ee 3BOIIOLUS

Ctpoenue u pazsutue Beenennoii. O0bscHeHHE MOJIENH PaCIId-
pstomeiics Beenennoit. [Ipoucxoxnenue ComHEYHON CHCTEMBI.
Hab6mronenue 3Be3x, JlyHsl 1 rutanet B Teneckon. Habmoaenue
COJIHEUHBIX MATEH C MOMOIIBIO TEIECKOMa
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5. Meroan4yeckne yka3aHus 10 OPraHU3ALIMU CAMOCTOSATEIbHOUH PadoThI
CTYJAEHTOB.

OTaenbHBIM BUJIOM MPAKTUUYECKON pabOThl CTYIEHTOB B paMKaX U3yYEHUS
yueonoi nucuuruinael OJ]. 01.04 EcTtecTBO3HAHUE SBIISIETCS BHEAYAUTOpHAs ca-
MOCTOATENbHAsA pabdoTa, Mpeanoiaramas cCaMoOpraHu3auio CTyICHTOB Ha Bbl-
MOJIHEHUE ONPEIETICHHBIX BUJIOB yUeOHO 1eITeIbHOCTH, @ UMEHHO: paboTy co
CIIPaBOYHOM JIMTEPATYypOH B paMKax MOJTOTOBKH JOKJIAI0B, COOOIIEHHM, TOATO-
TOBKY K OOCYXKIECHUSM, AUCKYCCHUSIM, AUCITYyTaM, CEMUHAPCKUM 3aHSATUAM, KOH-
TPOJBHBIM paboTam, MU PepeHIIIPOBAHHOMY 3a4ETy, a TAKXKE BBIIIOJIHEHUE OTIpe-
JIEJICHHBIX BUJOB PAKTUYECKUX 3aJaHUi, IOJTYYEHHBIX B X0/I€ ayAUTOPHBIX 3aHsI-
THM.

Kaxnas popma camocToaTenbHONU pabOThl CTYJJCHTOB OLICHUBAETCS OTAEIBHO U
IpelHa3HavYeHa /i1l OTPa0OTKHU Pa3IMYHbIX METOJOB YCBOEHHUS U3y4aeMOro B Kyp-
ce marepuaia. [loaroroska coobuieHuit (10k1a/10B, pedepaToB) nNpeaHa3HAUCHA
JUTA pacIiipeHust UH(POPMAIIMOHHOTO TMOJIS CTYIEHTOB B paMKax U3y4aeMOil TeMBlI,
a TaKke (OPMHUPOBAHUSA y CTYJEHTOB HABBIKOB OTOOpPA IIaBHOM M BTOPOCTENEH-
HOW MH(OpMaLUU MO paccMaTpuBaeMoi MpoOsemMe, a TaKKe HaABBIKOB CUCTEMAaTH-
3alMM U30BITOYHON MH(OpMaIKU. BeinogHeHne pa3HOYpOBHEBBIX IOMAITHUX 3a-
JaHUM TIpeHa3HaYeHO ISl JOPMUPOBAHUS Y CTYJCHTOB HABBIKOB BBICTPAUBAHUS
YETKOW CXEMBI OTBETA Ha BOMPOCHI PA3JIMYHOTO YPOBHS CIOKHOCTH, a TAKXKE Ha
dbopMHpOBaHUE y CTYJEHTOB OOBEKTUBHOTO MPEJCTABICHUS O CTETIEHU OBIAACHUS
Y YCBOCHHMSI MMM M3y4aeMOIro MaTepuaia B JaHHbII MOMEHT BpeMEeHU. Brinomne-
HUE PEKOMEHAYEMBIX BAPUAHTOB B TECTOBBIX U PA3HOYPOBHEBBIX 3aJJaHUI TaKkKe
NO3BOJISIET CTYJEHTAaM JIy4llle IOArOTOBUTHCA K UTOMOBOM IPOBEPKE UX 3HAHUU 110
n3y4eHHbIM TeMaM. [IoAroToBka K MpakTUYECKUM 3aHATHAM (CEMUHApaM, TUCKYC-
CHUSIM) TIO3BOJISIET CTYJEHTAM 3aKPENHUTh HABBIKM KPUTUYECKOTO MBIILIEHUS [TPU
paboTe co CIpaBOYHOM JIUTEPATYPOl U HICTOYHUKAMH, U YIIIyOUTh 3HAHUS IO KOH-
KpPETHBIM TeMaM M3y4aeMol yueOHON AUCIUIUINHBI.

B nomo1b cTyieHTaM i BBIIOJHEHUS 3aJaHUI pa3IM4YHbIX BUJIOB Mpejiara-
eTCs:

- CIIMCOK OCHOBHOM M BCIIOMOTaTEIbHON JINTEPATYPHI;
- CIIMUCOK MPUMEPHBIX TEM JOKJIAJIOB U COOOIICHUIA.

Cnucok npuMepHBIX TeM J0KJIAJA0B U COOOIIeHU I

Pa3pen «Xumus».
1. Tabauma Meneineena.
2. Xumus 1 My3bIKa: KOMIIO3UTOp U XuUMUK I1. boponuH.
3. Boja B ’KM3HH 4€I0OBEKA.
4. YyeHple - XUMHKH.
5. YrieBoasl ¥ UX pOJIb B AKUBOU IPUPOJE.
6. JKupbl Kak NpOayKThl MUTAHUS U XUMHUYECKOE ChIPhHE.
7. XuMH4eCcKasi CHMBOJINKA.
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8. [Ipupo1HBIE ICTOYHUKU YTIIEBOJOPOIOB.
9.CuHTETHYECKHE MOIOIINE CPEJCTBA, UX JOCTOMHCTBA U HEOCTATKH.
10.Xumus B OBITY.

Paznen «buosorus».
1.Yuenble — OHOJIOTH.
2.KiteTtouHasi TeOpUs CTPOCHUS KUBBIX CUCTEM.
3.OTKpbITHE HYKJIIEMHOBBIX KUCIIOT.
4. HacneacTBeHHbIC 3a00JICBAHUS.
5.Yuenne B.U.Bepnaackoro o 6uocdepe.
6.Kpacnas kaura Hkeropozackoit o01acTi.
7.3anoBeanuku Hukeropoackoit o6iactu.
8.Benukue reHeTuKH.
9.I'mo0anbpHBIE IKOIOTUYECKUE TTPOOIEMBI.

Paznen «®Pusukay.

1. doroamnrmapar.

2. OcHobl MKT.

3. JInH3bI.

4. ["a30BbIE 3aKOHBI.

3. [Tpunnun ['elirronca.

6. YpaBuenue Makcsesia.

7. Bo3snelicTBre paanon3iyyeHui.

8. ATOMHBIN pEaKTOp.

9. Benukue ¢puzuku.

10.  OTKpbITHE PIEKTPUUYECKOTO TOKA.

11. TIlocTOosSiHHBIN U BPEMEHHBIN TOK.

12.  SAnepnas sHepretruka B Huxeropoackoii o6iactu.
13.  ®POTO’NEMEHTBI.

14.  VYapTpa3Byk (IosydeHUe, CBOMCTBA, IPUMEHEHHE).
15.  VYnpaBnsgemblii TEpMOSIACPHBINA CUHTES.

16. VYckopurenu 3apsKEHHBIX YaCTHII.

17. CoBpeMeHHbIE CPE/ICTBA CBSI3H.

18.  CBer — 3ieKTpoMarHuTHasi BOJIHA.

19. CoBpemeHHas CIIyTHUKOBAs CBS3b.

20. AnpTepHaTHBHas SHEPreTHKA.

21. Artowmnas ¢usuka. M3otomnsl. [IpuMeneHne pagnoakTHBHBIX H30TOIIOB.
22. Bsrsaa Ha 3peHue.

23. Tonorpadus u ee mpuMEHEHHE.

24,  Jludpakius B HAIIEH KU3HH.

25.  Knaccudukanus 1 XapakKTepUCTUKH 3JIEMEHTAPHbBIX YaCTHULI.
26. KOHCTpyKIMS U BUIBI J1a3€POB.

27. KpuosnektpoHuka (MUKPOIJIEKTPOHUKA U XOJIOM).
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28. JlazepHbIE€ TEXHOJIOTMU U UX UCITOJIb30BAaHHUE.

29. MaruutHble u3MepeHus (IPUHLMIIBI TOCTPOEHUS TPUOOPOB, CLIOCOOBI U3-
MEpEHUsI MAarHUTHOTO MOTOKA, MAarHUTHOW MHIYKLUN).

30. Meroa MEYEHBIX aTOMOB.

31. Meroabl HaOMIOACHUS U PETUCTPALIMM PAJUOAKTUBHBIX U3IyUYEHUH U Ya-
CTHLI.

32.  MoOwuibHbIH TenedoH.

33. OnTuyeckue siBJICHUS B IPUPOJIE.

34. IIpuMeHEeHHE SAEPHBIX PEAKTOPOB.

35. IIpou3BOACTBO, Iepeaaya u UCIOIb30BAHUE DIEKTPOIHEPTUH.

36. IIbe3onnextpuueckuii dPQPeKT ero npuMeHeHue.

37. Pa3ButHe CpeICTB CBSA3U U PAAUO

38.  PeHTreHoBCKHE JTy4H.

39. ®wusuka 1 My3bIKa.

40. IIIxama 371€KTPOMAarHUTHBIX BOJIH.

IIpumepHbIe Bonpockl K A depeHIHPOBAHHOMY 3a4eTy:
1.Ilepeuncinutb CBOMCTBA JKMUBOM MaTEPUU.
2. Pacckazath 0 cocTaBe ¥ CTPOCHUU KIIETKHU.
3. Kakue Tunsl pazmHoxenus 3Haete? [IpuBenure npumepsi.
4.Kakue 3aKOHbI HaclieJoBaHus pu3HakoB 3HaeTe? [IpuBeauTe npumMepsl.
5.HazoBuTe OCHOBHBIE T100aIbHBIE SKOJOTUYECKUE MPOOTIEMBI.
6.Kak cBsi3aHO caMOuyBCTBHE UeJOBEKa C (PU3MUECKUMHU (PaKTOpaMH OKpYIKaro-
ien cpenpl?

3amanus Mo Hu3mKe:
ba3oBblil ypoBeHb
1. Ha pucyHkax moka3aHbl HadaibHas

1 KOHCYHAasi CKOPOCThb ABYX TeJ, ABU- | 0o, | |15
% G :
JKYIIMXCS BJOJIb OCH X C MOCTOSHHBIM B i s 2 i i S TR

yckopernreMm. OnHa KJEeTKa COOTBET-
cTByeT 3 M/c. Bpems HaOmtoneHus paBHo 4 c.

Kakoe teno Pa3roHAJIOCh, 4 KaKOC — TOpMO?)I/IJIO? Kak u3meHnunace CKOpPOCTb KaXK-

JIOTO TeJia 1o Moy t0? YeMy paBHBI TPOEKIIUU YCKOPEHU Te?

2. Ytobs1 paBHOMEpHO Tiepememarh Opycok maccoit 400 T mo cromiy, K Opycky
HAJ0 MPUKIAABIBATh TOPU30OHTAIILHO HampasieHHyto cuiny 1 H. Uemy paBna cuna

HOPMAaJILHOM peaKIuu, IeUCTBYIONIAst Ha OPYCOK CO CTOPOHBI CTONIA?

3. KakoMy 3HaueHHIO aOCOJIFOTHOHM TeMIiepaTypbl COOTBETCTBYIOT: a) HOpMaJibHas
TEMIEpaTypa Tejla uyejaoBeka, 0) camasi HU3Kas 3aperuCTpUpOBaHHAs TEMIIEpaTypa

Ha 3emiie (okoiio -90°C), B) Temneparypa kunenus azota (-196°C)?

4. Ha xakoM pacCTOSIHUMU JIpYT OT Apyra HaXoJsATCs Ba TOYEUHbIX 3apsna 5 HKi u

2 MxKi1, eciim oHM oTTankuBaroTcs ¢ cuiaon 3 MH?
Cpeanuii ypoBeHb

30



1. IIlapuk TOJKHYNIM BBEPX MO HAKJIOHHOW IUIOCKOCTH. HauvanmpHas ckopocTh mia-
puka 4 M/c. YcKkopeHHe Iapuka MpH ABMKCHUHM BBEPX M BHU3 MO HAKIOHHOU
IJIOCKOCTH OJJMHAKOBO M paBHO Mo Moayito 0,5 m/c. Uepe3 ckoJIbKO CEKyHJ Mociie
Hayasa JBUKEHUS CKOPOCTh IIapuka Oy1eT paBHa Mo MO0 2 m/c?

2. JlexalieMy Ha JbAy KaMHIO COOOLIMIM CKOPOCTh 2 M/C, MOCJE YEro OH CKOJIb-
3ui1 0 octaHoBkU 10 M. Haiitu koapPuimeHT TpeHust Mex 1y KaMHEM U JIbJOM.

3. HexoTopass macca uA€ajibHOIO ra3a HAarpeBaeTcss U30XOPHO OT TeMIIEpaTypbl
27°C no 127 °C, naBneHue rasa npu 3toM Bo3pociio Ha 40 klla. Onpexnenure nep-
BOHA4yaJbHOE JABJICHHE.

4. Toueunsie 3apsasr 1,0%10-8 K u 2,0*10-8 Ko 3akperiens Ha pacctosHuu 1 M
Jpyr OT Apyra B BakyyMme. Ha cepennHe oTpe3ka, COEIMHSIOIIETO 3TH 3aps/ibl, HA
OJIMHAKOBOM PACCTOSIHUU OT Ka)KJIOTO U3 HUX ITIOMEIIEH TOUYEUYHBIHN 3apsj, paBHBIN-
3*10-9 Kn. Onpenenure MOAyJIb U HAIIPaBJICHUE CHUJIbI, IEHCTBYIOIIEH HA HETO

IHoBbIlIEHHBIN YPOBEHb

1. Teno ABUTaJIOCh B OJTHOM HAaIpaBJICHUH C MOCTOSIHHBIM yCKOpeHuem 1,2 m/c* u
MPOIILJIO 3a YETBEPTYIO CEKYHJIy OT Havajlia HaOmrojeHus nyTh 6,2 M. Halinute
HaYyaJbHYIO CKOPOCTH T€JIA U IIyTh, MIPONAEHHBIN TenoM 3a 10 c.
2. K npyxwune xxectokocteio 100 H/M monBerien 6pycok mMaccoit
400 r. IIpu sTom OGpycok omupaercs o croua (puc.). Kakywo mu-
HUMAaJIbHYI0 TOPU30HTAIBHYIO CUTy HY>KHO MPHIOKHUTH K Opyc-
Ky, 9YTOOBI CABUHYTH €TI0 C MECTa, €CIId Y/UIMHCHHE MPYKUHBI
paBHO 3 cM, a KO3 PHUIIMEHT TpeHus MeK Iy Opyckom u ctosiom 0,37

3. B Oammone BmectuMocthio 200 1 Haxomutcd reauid nmox gasienreMm 100 xlla
npu temreparype 17 °C. Ilocne noikauMBaHus Te€JHs €ro 1aBICHUE MOAHSAIOCH A0
300 kIla, a Temneparypa yBenuumiach 10 47 °C. Ha ckoiapKO yBeIu4miach Macca
reausi?

4. 1ea 3apsga +0,6uKn u -0,2 uKi Haxonarcs B kepocuHe Ha paccrosHuu 0,4m
JpYT OT JIpyra. ONpeaenuTh HanpsLKEHHOCTH MoJid B Touke O, pacronoKeHHON Ha
CepelMHEe OTpe3Ka MPSMOM, COeIMHAIONIEH LIEHTPHI 3apsA0B.
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