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1.IIACIHHOPT OCHOBHOM MPOT'PAMMBI YUYEBHOM JUCHUITJINHBI
EcTrecTBO3HAHME

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

OcHoBHas mporpamMma y4yeOHOW TUCUUIUIMHBI ABJISETCS YaCThI0 OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmel B cooTrBeTcTBUM ¢ OI'OC 1o
cnenpanbHocTH  18.02.12 «TexHOJOrHA  AHAJIUTHYECKOT0  KOHTPOJIA
XHMHYECKUX COCTUHEHHU I »

[Iporpamma yueOHO# aucuuiuinHbl «EcTecTBO3HAHUE» MpeAHa3HaYeHa IS
U3Y4YEeHHs] €CTECTBO3HAHMS B YUPEKACHUSAX CpPEAHEro MnpodecCuoHaIbHOIO
o0pa3oBaHus, peaM3yIOIUX 00pa30oBaTENbHYIO MPOrpaMMy CpelHero (IOJHOTO)
oOmiero oOpa3oBaHusi, MNpPU TMOJATOTOBKE KBAIU(PHUIIMPOBAHHBIX pPabOUYMX M
CIIEHUAIIMCTOB CPETHETO 3BEHA.

1.2. MecTo y4eOHOM IMCHUIIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbLHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl: JUCIUIIIIMHA BXOJUT B 00IIe00pa3oBaTEIbHbIN
UK.

1.3. lleau u 3aga4u y4yeOHOW AUCHMILUIMHBI — TPeOGOBaHUs K pe3yJibTaTam
OCBOEHHUS Y4eOHOH TMCIUTIUHBI:

Conepxxanue mnporpammbl «EcTecTBO3HaHME)» HampaBlIEHO Ha JOCTHUKCHHE
CIEIYIOIIMX LeJe:

* OCBOCHME 3HAHWW O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
METOJaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOojiee BaXKHBIMH HJICSIMU U
JOCTHKEHUSIMM €CTECTBO3HAHUA, OKAa3aBIIMMM OIPENECIISIONIee BIMSHHUE Ha
pa3BUTHE TEXHUKW U TEXHOJIOTHI;

* OBJIAJICHUE YMECHUSMH TIPUMCHSITH IIOJyUYCHHBIC 3HAHMUS ISl OOBSICHEHHUS
SBICHUN OKpPY)KAIOIIEro MHpa, BOCHPUATHS HUHOpPMAlMK  €CTECTBEHHO-
HAyYHOTO0 M TPO(ECCHOHATLHO  3HAYMMOTO  COJICP)KAHHUS;  pa3BUTHE
MHTEJUICKTYaIbHbIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHYECKOTO MBIILICHHUS B
X0JI€ MPOBENICHUS MPOCTEUIINX HUCCIEIOBAHNM, aHAIW3a SIBJICHUW, BOCIPHUITHS
W UHTEPIpPETAIMd €CTECTBEHHO-HAYYHON MH(OPMAIINH;

* BOCIIUTaHHWE YOEXKJIEHHOCTH B BO3MOXKHOCTH TO3HAHUSA 3aKOHHOM MPUPOIbI
U  HWCHOJB30BAHUA  JIOCTUKECHUMW  €CTECTBEHHBIX HAyK JUIS  Pa3BUTHUS
IIUBUIN3AIlMM M TIOBBIIIICHHUS Ka4eCTBA KU3HU;

* MPUMEHEHHE  €CTECTBCHHO-HAy4YHBIX 3HaHUH B  mOpodeccuoHaTbHOU
JIeITEIbHOCTH M IIOBCEOHEBHON JKM3HM I oOecneueHnss O€30macHOCTH
KU3HEACATEIbHOCTH;, TPAMOTHOTO HCMOJIb30BAHUS COBPEMEHHBIX TEXHOJOTHM;
OXpaHbI 370POBbs, OKPYKAIOIIEH CPEIBI.

OcBoeHue coJiepxKaHusd y4eOHOM NTUCIUIIIIMHBI «ECTECTBO3ZHAHUE)» 00€CTIeUnBaAET
JTOCTHKEHUE CTYACHTAMU CIEIYIOIINX Pe3yJIbTaTOB:
* TUYHOCHHDIX:
— YCTOMYMBBIA UHTEPEC K UCTOPUU U JOCTHXKEHUSIM B OOJIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPAOCTH 32 POCCUHUCKUE €CTECTBEHHBIE HAYKHU;



— FOTOBHOCTh K TMPOJOKEHUIO 00pa30BaHUsl, MOBBIINICHUIO KBaTU(UKAIIUU
B u30paHHOM NPO(ECCHOHATBHON NESITENIHHOCTH C HCIOJIb30BAaHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HaYK;

— OOBEKTUBHOE OCO3HAaHWUE 3HAYUMOCTUM KOMIIETEHIIM B  oOjactu
€CTEeCTBCHHBIX HAayK Il 4YeJoBeKa M OOIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JIOCTYIKEHHMsI B oOJacT (PU3MKU, XUMUHU, OWOJOTHUU IS
MOBBIIICHUSI COOCTBEHHOTO WHTEUICKTYaJbHOTO pa3BUTHUS B  BBIOpaHHOU
npo¢eCCUOHANILHON JIeATEIbHOCTH;

— yYMEHHE MPOaHAIU3UPOBATH TEXHOTCHHBIC MOCIEICTBUS MJIs OKpYKarolen
cpebl, OBITOBOM M MPOU3BOJACTBEHHON JIESITEILHOCTU YEJIOBEKa;

— TOTOBHOCTh CaMOCTOSITEJIbHO JIOOBIBAaTh HOBBIE Il CE€OSl €CTeCTBEHHO-
HAay4YHbIC 3HAHUSI C HCMOJB30BAHUEM JUIS JTOrO JOCTYIHBIX HWCTOYHUKOB
uHpOopMaInHy;

— YMEHHUE YNOpaBisATh CBOCH IMO3HABATEILHOW JEATENbHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS;

— YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHUS B KOMaHE IO
peleHno O0IMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

* MemanpeomMenmHulxX:

— OBJIQJICHUE YMCHMSIMU W HaBBIKAMHU DPa3JIMYHBIX BHUIOB TO3HABATEIBHOMN
NeSATeIbHOCTH ISl U3YUYEHHUS Pa3HbIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHMs (HAOIIOJIEHUs, HAYYHOTO
AKCIIEPUMEHTA) JUTsl U3YUYCHHS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa, C  KOTOPHIMA  BO3HUKAET  HEOOXOAMMOCTH  CTaJKUBaThCi B
npodeccronansHOl chepe;

— YMEHHE ONpeNeNsiTh LEeNH M 3aJayd JeATeIbHOCTH, BBIOMpPATH CpEACTBa
IUISL UX IOCTUKEHUS Ha TPAKTUKE;

— YMEHHE  HCIOJIb30BaTh  pAa3IMYHbIE HUCTOYHUKH  JJI1  IOJYyYEHHUS
€CTECTBEHHO-HAYYHOW UWH(MOpMAIUU U OICHUBATh €€ JOCTOBEPHOCTH IS
JTOCTH>KEHUS IOCTABJICHHBIX LIETIEH U 3a/1ad;

* npeOMemHbvIxX:

— c(hOpMHUPOBAHHOCTh  TPEJACTABICHUNA O  IIEJOCTHOM  COBPEMCHHOM
€CTECTBCHHO-HAYYHOM KapTUHE MHpaA, MPUPOJAE KaK €IUHOM UEJIOCTHOU
CHUCTEME, B3aHMMOCBS3M YEJOBEKa, MPUPOJLI M OOIIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX Macitadax BeeneHHoi;

— BIIAJICHUE 3HAHUAMH O HanOOJee BAKHBIX OTKPBITUAX M JIOCTH)KCHHSX B
00JIaCTH €CTECTBO3HAHMS, MOBIUSIBIINX HA YBOJIOIUIO TIPEJCTABICHUN O TIPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJIOTHII;

— c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSCHEHHUS OKPYKAIOIMUX SBICHWH, COXpPAaHEHUS 370POBbS, OOCCIICUCHHUS
0e30MacHOCTH  KU3HENEATEILHOCTH, OEPEeKHOTO OTHOIICHUS K  MPHUPOJE,
palMOHATILHOIO IPUPOJONOJIB30BAHMS, A TAKKE BBIMOJHEHUS POJIU T'PAMOTHOIO
MOTpEeOUTEIS;

— chOpPMUPOBAHHOCTh MPEJACTABICHUNA O HAYYHOM METOJI€ MO3HAHUS
MPUPOJIBI U CPEACTBAX U3YUCHHUS] MEraMmupa, MaKpoMHUpa U MUKPOMUPA; BIIaJICHUE



MpUeMaMl  €CTECTBEHHO-HAYYHBIX HAONIOJEHUN, OMNBITOB, WCCJIEAOBAaHUN U
OIICHKH JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB;

— BJIaJICHHE TOHATUMHBIM alllapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOLIUM
MO3HAaBaTh MHUpP, YYacTBOBaTh B JUCKYCCHUSIX IO €CTECTBEHHO-HAyYHBIM
BOIIPOCAaM, HCIOJIb30BaTh PA3IMYHbIE UCTOUYHUKU HUHGOPMAIUU ISl TIOJTOTOBKHU
COOCTBEHHBIX pPabOT, KPUTUYECKHM OTHOCUThCA K  coolOmieHusm CMU,
CoJIep KallliM HAY4YHYIO HH(POpPMAIIHIO;

— c(OpMUPOBAHHOCTh YMEHUN MOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS Uil KaXJOro 4YeJloBeKa HE3aBUCUMO OT €ro mnpodeccuoHanbHOM
NeATeNIbHOCTH, pa3inyath ()akThl U OIEHKH, CPAaBHHBATh OILICHOYHBLIE BBIBOJIHI,
BUJIETh UX CBSI3b C KPUTEPUAMH OIICHOK M CBS3b KPUTEPUEB C OMPEACICHHOU
CUCTEMOU LIEHHOCTEM.

1.4. Koiu4yecTBO 4aCOB HA OCBOCHHME TPOTrPaMMbl YU4eOHON TUCHHUIIMHBI:
Y4eOHBIM ITAaHOM JJIsI JAHHON JUCIUTUTHHEI OMIPEIeTICHO:
MaKCHMallbHas yuyeOHasi Harpy3ka o0yJarolierocsi yctanaBiuBaetrcsi B 00béme 140
YacoB.
HToroBelii KOHTPOJIH 3HAHUH TIPOBOIUTCS B popme nuddepeHImpoBaHHOTO
3a4era BO 2 ceMecTpe.



2. CTPYKTYPA U IPUMEPHOE COJAEP KAHUE YYEBHOM

JANCIUIIJIMHBI
2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThbl

Bua yyeOHoM padoThI O0bem
4acoB
MakcuMmasbHasi yueOHasi HAarpys3ka (Bcero) 140
Oobs13aTes1bHAs ayAUTOPHAA y4eOHas HArpPy3Ka (Bcero) 140
B TOM YHUCJIE:
JlaboparopHbie 3aHITHS 26
IIpakTrueckue 3aHATHS 18

HroroBasi arrectanms B popme audepeHirpoBaHHOr0 3aueTa




2.2. IIpuMepHBIil TeMAaTHYECKUH IUIAH U COAEpP:KaHMe y4eOHOH aucuuIIMHbI «EcTecTBO3HAHHE»

HanmeHoBaHMe pa3jeiioB U Coaepikanue yueOHOT0o MaTepuaJa, JJabopaTopHble M MPaKTHYeCKHe padoThl, O0bem YposeHsb
TeM CaMOCTOSITeIbHAsA padoTa 00y4alommxcs. 4acoB OCBOCHHA

1 2 3 4

BBenenue EcrecTBeHHO-Hay4HBIN METO IO3HAHUS, €T0 BO3MOXXHOCTH U I'PAHULBI IPUMEHEHHS. 1 1

MonenupoBanue (pu3nIecKux sBICHUH U po1ieccoB. POk sKcIiepuMeHTa U TEOpUH B
nporecce no3HaHus npupoabl. Pusznueckue 3akoHbl. OCHOBHBIE 3IEMEHTHI PU3NYECKON
KapTHUHBI MUpAa.

Paznen 1. Mexanuka

Tema 1.1 CojaepikaHue yueOHOr0 MaTepuajia

OCHOBBI KHHEMATHKHN 1 | IIpsmonuHeliHOe paBHOYCKOPEHHOE JIBIKeHUE. Y ckopenue. ['paduk ckopocTu. 2 1
[lepemenienue Tena npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH 0€3
HavyabHOU ckopocTu. CBOOOHOE TTaZICHHUE TElL.

Pemenue 3a1au o teme: «OCHOBBI KHHEMATUKIY.

JlabopaTopHas pa6ora Nel. M3ydyeHue paBHOYCKOPEHHOTO JIBUYKEHUSI. 2
Tema 1.2 Conep:xaHue y4eOHOro MmaTepuasa
OCHOBBI TMHAMMKHU 1 | UnepuuansHele cucteMsl oTcuera. [lepBbiil 3akoH HeroToHa. BTopoit 3akoH 2 1

Hprorona. Tpetnii 3akoH HeroToHa.
Pemenue 3amay nmo reMme: «OCHOBEI TUHAMHUKH.

JladopaTopHas pa6ora Ne2. VccrenoBanue IBMKEHUS TeJa MO ACHCTBUEM MTOCTOSTHHOM 2
CHUJIBL.
Tema 1.3 Copep:xaHue y4e0HOIro0 MmaTepuaJja
3aKOHBI COXpaHEHUS B 1 | Pa6ota u momHocts. Kunernyeckas sueprus. [lorenuuanbHas sHeprusi. 2 1
MCXaHHKE JlabopaTopnasi pa6ora Ne3. OnpenienieHne ycjaoBUsl paBHOBECHUS pblyara. 2
Pa3zpnen 2. OCHOBBI MOJIEKYJISAPHOH (DM3MKH U TEPMOAUHAMMUKH
Tema 2.1 Conepxanue yueOHOro Marepuasia
OCHOBBI MOJIEKYJISIPHO- 1 | OcHOBHBIE NOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 2 1
KHHETUYECKOUN TeOpUu obocHoBanue. CUJIbI U SHEPTUS MOJIEKYIIIPHOTO B3auMoAelcTBUsA. Macca u pa3mepbl
Monekya. [ToctostHaas ABoraapo. MneanbHblil ra3. /laBnenue raza. [lonstue
BaKyyMa.
Tema 2.2 Coaepikanue y4eOHOro MaTepuajia
I'a30BBIE 3aKOHBI 1 | VYpaBuenue Knanelipona-MenneneeBa. @usnuecknii CMbICI MOJIIPHOM T'a30BOM 2 1
noctosiHHOM. M3omporieccsl u ux rpaduku. Padora raza npu n306apHOM U3MEHEHUU
ero oobema.




JlaGopaTopHas pa6ora Ned. I13yuenue sBieHus TEINIO0OMEHA

Tema 2.3
OCHOBBI TEPMOAUHAMUKH

Conepxxanue yueOHOro Marepuaja

1 | M3MeHeHHne BHYTPEHHEH SHEpruM ra3a B Mpolecce TemIoo0MeHa U COBEPIIaeMOi
pabotsl. [lepBoe Hauano TepmoauHaMuku. AnrabaTHbii pouecc. [Ipumenenue
IEPBOro Hayaja TEpMOJAMHAMUKH K H3ompoleccaM. HeoOpaTuMocTh TEiIoBbIX
IIPOLIECCOB.

Pemenne 3agau o reme: «OCHOBBI TEPMOIUHAMUKIY.

JladbopaTopHas padora Ne5.
Omnpenenenre kodhuIeHTa TOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH.

Pa3nes 3. OcHOBBI 2J1eKTPOAUHAMUKH

Tema 3.1 CojaepikaHue yueOHOr0 MaTepuajia

DneKTpocTaTuKa 1 | B3aumoneicTBue 3apsyKEHHBIX Te. DIEKTPUUECKUH 3apsil. 3aKOH COXPaHEHUs
3JIEKTpUUECKOTO 3apsaa. 3akoH KymoHa. Dnekrpuyeckoe noJie. HanpsikeHHOCTH
TIOJISL.

Tema 3.2 Copepxanue yueOHOro Marepuajia

3aK0HBI IIOCTOSITHHOT'O TOKA

1 | IlocTOSIHHBIN 3JEKTPUUYECKUN TOK, €T0 XapaKTEPUCTUKHU. Y CJIOBHS, HEOOXOUMBIE IS
BO3HMKHOBEHMS TOKA. DJIEKTPOJABIKYIIAsA criia. 3akoH OMa 1Sl ydacTKa el 1
3aMKHYTOH nenu. CONpOTUBIICHHE KAK JICKTPUYECKAs XapaKTEPUCTUKA PE3UCTOPA.
3aBMCHMOCTB COITPOTUBIICHUS PE3UCTOPA OT TeMieparypsl. [lonsaTue o
CBEPXIIPOBOJMMOCTH.

2 | PaboTa 1 MOIITHOCTH IOCTOSIHHOTO TOKA. Y CJIOBHE MOJy4YE€HUS MAaKCUMAJILHON
MOITHOCTH BO BHEIIHEHN 1enu. 3akoH Jxoyins-Jlenua.

JlabopaTopHas pa6ora Neb.
OmnpezeneHue yAEIBHOTO CONPOTUBIICHUSI MPOBOJHUKA C HCIOJB30BAaHHEM OMMETpa M
MUKpPOMETpa

JlabopaTopnasi paGora Ne7.
W3yueHne nociue1oBaTeIbHOTO U MapalIeIbHOTO COSMHEHHSI TPOBOTHHUKOB.

JlabopaTopnasi paGora Ne8.
Omnpenenenne 3/1C 1 BHyTPEeHHETO CONMPOTUBIICHUS HCTOYHUKOB dIIEKTPHUUECKON
SHEpPTruMu.

JlaGopaTopHasi padora Ne9.
HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH, TOTPeOIsieMOoit TaMIIoi HakaIuBaHus, OT
HaNpsHKEHMS Ha €€ 3aKHMax.

Pasznea 4. Kosie0anus v BOJIHBI

Temad.l

\ Coaepikanue yueOHOro MaTepuajia




DNeKTpOMarHuTHBIC
KOJI€0aHM U BOJIHEI

KonebarensHoe nmxenue. ['apmonndeckue koyeOaHus U UX XapaKTEPUCTUKH.
VYpaBHeHne rapMoHUYecKoro konedanus. [IpeBparienre sHepruu npu
KosebarenbHOM JBKeHUH. CBOOOTHBIE, 3aTyXarOIIKe U BEIHYKICHHbIE KOJIeOaHMs.
MexaHHUeCKHil pe30HaHC, €ro y4eT B TeXHHKe. PacnpocTpanenne xoyebanuii B
ynpyroii cpezie. BosHbl, UX XapaKTEpPUCTUKH.

[TepemenHbIl TOK U €ro noay4yeHue. J(ecTByIomune 3Ha4eHUsI TOKa U HalIPSIKEHHUSL.
Pemenne 3aa4 mo teme: «AJIEKTPOMArHUTHBIC KOJICOAHMSY.

3

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH. DHEPIHsl 3JI€KTPOMAarHUTHOTO MOJIs (BOJIHBI).
Du3nyecKnue OCHOBBI PaIMOCBSI3H.

Pazgen 4. JiaeMeHTHI KBAHTO

BOi QU3NKHU

Tema 4.1
ATomHas pusuka

Conepxxanue yueOHOro Marepuaja

1 | l'unore3a [1nanka o kBantax. ®otoadexr. @oroH. BoaHOBBIE 1 KOPIYCKYIISIPHBIE
CBOMCTBA CBETAa. T€XHUYECKUE yCTPONCTBA, OCHOBAaHHBIE HAa MCIIOJIb30BAHU N
dhoTtorddexra.

2 | Ctpoenue atoma: TIaHeTapHast MOJIeb U MoJieb bopa. [lornomenue un ucmyckanme

ceera aromoM. KBaHToBbI€ 3HEprun. [IpuHIMN neCTBUS M UCIIOJIB30BAHUE J1a3epa.

Pa3znen 5. BecestenHnasi u ee DBOJIIOUSA

Tema 5.1. Actpomerpus

Conep:xaHue y4eOHOro maTepuaJjia

1

3Bé3nHoe HeOo. HebGecuvie xoopamHaThl. Bumammoe npmxenue tuianer u CosHIa.
JBwxenue JIynsl u 3atmeHusi. CoaHEUHOE U 3BE3HOE BPEMS, IYHHBIN U COJTHEUHBIN
KaJIeH/1aph, FOJINAHCKUN U TPUTOPHAHCKUI KaJleH1aph.

IIpakTHyeckoe 3ansiTue 1 V3yuenue 3Be31HON KapThI.

Tema 5.2. HeOecnas
MEXaHUKa

Conep:xaHue y4eOHOro marepuasa

1

'eonenTpruueckass ©W  TeIUONCHTPUYECKAas  CHCTeMa  MHpa;  OOBICHCHHE
NeTJIe0Opa3HOTO JBWKEHHS IUIAHET; JI0Ka3aTeNbCTBA JIBIDKEHUS 3€MIIM BOKPYT
CoJH11a; TOIMYHBINA MapajuTaKc 3BE3].

2

O606ménnnie 3akoHbl Kemnepa u onpenenenue macc HebecHbIx Ten [lepBast u BTopas
KOCMHUYECKHE CKOPOCTH; ONTUMaJIbHAs MOy UIMITHYECKas opOuTa.

Tema 5.3. Crpoenue
COJIHEYHOM CUCTEMBI

Conepxanue yueOHOro Marepuasia

1

[Tnanera 3emuss. ®opma 3emiM, BHYTpPEHHEE CTpOEHHE, aTMochepa U BIMSIHUE
HapHUKOBOTO 3(dekra Ha KIuMat 3emiIu.

2

.HYHa U €€ BIMSHHE Ha 3eMIIIO. CDOpMI/IpOBaHI/Ie MOBEPXHOCTHU .HyHI)I; npupoaa
IIPUINBOB M OTJIIMBOB Ha 3emilc M UX BIWSHUC Ha JABHOXKCHHC 3emnu u .HYHBI;
IIpONCCCUA 3€MHOM OCH M JBHKEHHUE TOUKH BECEHHETO PAaBHOJACHCTBHUA.

[Inanersl 3eMHOM rpynmnsl. Pusndeckue ceorctBa Mepkypus, Mapca u BeHepsl;
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WCCIICIOBAHUS IUIAHET 3€MHOW TpyNIbl KOCMHUYECKMMH ammaparamu. lLmaHeTsI-
ruranTel. [Inanersi-kapnuku. Ousnyeckue cpoiictBa lOmnurepa, Carypha, Ypana u
HentyHa; BynkaHudeckasi IesTeNbHOCTh Ha cnyTHUKe FOmuTepa Mo; mpupoma Komery
BOKPYT IUIAHET-TUTAHTOB; TUIAHEThI-KapJIUKH.

IIpakTuueckoe 3ansaTHe 2 V3ydyenue ocHOBHBIX a3 Jlynel. Ilopsgok MX CMEHBI.
[Ipuuunsbl, 1o kotopbiM JlyHa Bceraa oOpainieHa K 3emie 0JHOH CTOPOHOM.

Tema 5.4. Actpodusnka u
3BE3/IHasl aCTPOHOMHS

Conepxxanue yueOHOro MarepuaJja

1 | Meroap! actpodusnueckux Mccnenoanuii. Connie. BHyTpeHHee cTpoeHue u
ncrouHuk sHepruu ConHua. OCHOBHbIE XapaKTepUCTUKH 3BE31. bernble kapnuku,
HEHUTPOHHBIE 3BE3/IbI, YEPHBIE ABIPHI. J|BOITHBIE, KPaTHBIE U IEPEMEHHBIE 3BE3/IBI.
HoBble 1 cBepXHOBBIE 3BE3/Ibl. DBOIIOIMS 3BE3]

IIpakTuyeckoe 3ansaitue 3 PemieHue 3amauyM Ha BBIYMCIIEHUE 3BE3JHBIX MEPUOJOB
oOpalieHns BHyTPEHHUX U BHEIIHHUX TIJIAHET.

Tema 5.5. MneuHslil nyTh

Copep:xanue y4eOHOro marepuasa

1 | I'a3 u mputb B ["astakTuke. PaccessHHbIe U IapOBBIE 3BE3HBIE CKOIIJICHUS.

2 | HaGnronenue 3a nBHKeHHEM 3BE3] B LIeHTpe [ 'anakThku B MHGPAKpaCHBIN TEJIECKOTIT;
OILICHKA MACCHI ¥ pa3MEpPOB YEPHOU IBIPHI 110 ABMKECHUIO OTAEIbHBIX 3BE3L.

Tema 5.6. 'anakTuka

Conep:xaHue y4eOHOro MmaTepuasa

1 | Tumsl ranakTUK U KX CBOMCTBA; KPACHOE CMEIICHUE U ONIPEACIICHUE PACCTOSTHUNA J10
raJlaKTUK; 3aKOH Xa00J1a; BpallleHue TaTaKTUK U COJIEp)KaHne TEMHOU MaTepuu B
HUX.

2 AXTHUBHBIC TAJIAKTUKU U KBa3apkhl. CKoIlJIeHUS TaJaKTHK.

Tema 5.7. Ctpoenue u
sBoJIIONMA Beesennoit

Copep:xaHue y4e0HOro MmarepuaJja

1 | Koneunocts u 6eckoHeuHOCTh Beenennoit. Pacimmpsromnasicss Beenennas. Monens
«ropsuer BeeneHHOW) U pEeITMKTOBOE U3JIyYEHUE

IIpakTnueckoe 3ausiTue 4 M3yuenue 00bEKTOB MIOCKON U cheprUUECKOM MOACUCTEM.

Tema 5.8. CoBpemeHHbIE
po0IeMbl aCTPOHOMUU

Conepxanue yueOHOro Marepuasa

1 | YckopenHoe pacuupenue BeenenHnolt u tTéMHas sHeprus

2 | OGHapyXeHue IIaHeT Bo3je Apyrux 3B&31. [Touck xu3Hu 1 pazyma Bo BeeneHnHoit

Pa3znen 6. Xumuueckue mpoix

ecChl B Bojie M B aTMoc(epe

Tema 6.1.
Bona. PactBopel

Conepxanue y4eOHOro Marepuasa

1 Bona BOKpYI' Hac. ®du3nyeckue M XUMHYECKHE CBOMCTBA BOJIBL. PaCTBOpeHI/Ie
TBCPAbIX BCIICCTB U I'a30B.

2 MaccoBas 10jid BellleCTBa B pacTBOpPEC Kak croco6 BBIPpAXXCHUSA COCTaBa pacCTBOpaA.
Boansie PECYPChI 3emnu. KauectBo BOJbI. 3aPpH3HI/ITCJ'II/I BOJbI U CIIOCOOBI OYMCTKH.
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‘ Kectkas BOJia 1 €€ YMATUCHUC. OHpGCHeHI/Ie BOJBI.

JladopaTopnas padora 10. Ananu3s cogepxanus npumeceit B Boje. Ouncrka
3arpsiI3HEHHOM BOJbL. Y CTPAHEHUE KECTKOCTH BOJIbI.

IMpakTuyeckoe 3ansitue 5. PeriicHre TUIMOBBIX 33/1a4 Ha OT/ICJICHUE MaCCOBOM 0N
BEIIIECTBA B PaCTBOPE.

Tema 6.2.
XHUMHUYECKHUE MTPOLIECCHI B
aTmocdepe.

Conepxxanue yueOHOro MarepuaJja

1 | Xumuueckuil coctaB Bo3ayxa. ATMocdepa u kiumar. O30HOBbIE AbIpbl. KucnoTHble
noxau. Kuciotel u menoun. [lokazarens KUCIOTHOCTH pacTBOpoB pH.

JlabopaTopHas padora 11. OGHapyXeHHE YIJIIEKUCIOTO Ta3a B BBIABIXaEMOM BO3JyXeE.
N3yuenne pH pa3nmnyHbIX pacTBOPOB C TNOMOULIBIO YHUBEPCAIBHOTO HWHIMKATOPA.
Onpenenenrne XMMUYECKOTO COCTaBa aTMOC(hEpHI.

HpaKTI/I‘IeCKOC 3aHsTHe 6. Pemenue THITOBBIX 3aga4 110 TEMC «CocraB BO3ayXa»

Paznen 7. Xumusi m opraHu3m dejioBeka.

Tema 7.1.
benkwu, yrieBosl, )KUpHI,
BUTAMUHBI.

Copep:xaHue y4eOHOro marepuasa

1 | Xumuyeckue 31IeMEHThl B OpraHu3me 4enoBeka. OpraHndyeckue M HEOPraHMYeCKue
BemecTBa. OCHOBHBIE KXU3HEHHO HEOOXOJMMBIE COCTUHEHUsS: OENKH, YrIeBOJIBI,
JKUPBI, BUTAaMUHBI. CTpoeHHE OCIKOBBIX MOJICKYN. YTJEBOJbI-TJIABHBIH HCTOYHHUK
SHEPruu opraHusma. Posib >KUPOB B OpraHU3Me, XOJIECTEPHUH.

JlaGoparopnass pabora 12. Ananu3 cocraBa MmoJsioka. OrnpeneneHue CoaepKaHus
BuTtamMuHa C B HalTUTKaXx.

Tema 7.2.
COaylaHCcCHpOBaHHOE
[IUTAHUE.

Copep:xaHue y4eOHOIro MmaTepuaja

1 MI/IHepaJ'IBHBIe BCIICCTBA B MMpOAYKTax IIUTaHuA, ITUIIEBBIC ,Z[O6aBKI/I.
C6aHaHCI/IpOBaHHO € IIMTAHHUC.

JlaGoparopHas padora 13. OnpezneneHue coaepkaHus keie3a B poAyKTax MUTAHUS.

Pa3jnen 8. O0mme npeacraBjieHusi 0 JKU3HH

Tema 8.1
IToHsATHE «KU3HBY.
Pa3zHooOpa3ue opranu3mMoB

Copepxanue yueOHOro Marepuasa

1 ITonsaTue «Ku3Hb» U OCHOBHBIE IIPU3HAKHU XMBOT'O: IMTaHUE, AbIXaHUEC, BBIACIICHHUC,
pasapaKuMOCThb, NIOABMIXKHOCTb, PASMHOXXCHHUC, POCT U PA3BUTHUC.

2 ITonsaTue «OPraHru3m». Pa3H006pa3He JKHUBBIX OPraHu3MOB, IIPHUHOUIIBI HX

KJIaccu(pHUKAITIT

Tema 8.2. Coaepikanue y4eOHOr0 MaTepuajia

Knertka 1 | Knerka — eauHuIa CTPOEHUS U JKU3HEAEATENBHOCTH opranuzMa. OOMeH BEIecTB U
npeBpaiieHue >Hepruu B kietke. Monekyna JIHK — HocuTens HacieacTBeHHOU
nH(pOpMalKH.

Tema 8.3. Coaepikanue yueOHOro MaTepuajia
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YpoBHU OpraHu3anyy )KUBOU
MPUPO/IBI. DBOJIOIHUS

1 | YpoBHM OpraHu3anuy )KUBOU IPUPOBL: KIETOYHBIA, OPraHU3MEHHBIN,
HAJIOPraHU3MEHHBIN.
2 | OBomronmst  kuMBOro.  JIBWKyllMe€  CWJIBl  DBOJIIOLIMU:  HACJIEACTBEHHOCTD,

U3MEHYUBOCTh, €CTECTBEHHBIN OTOOP.

HpaKTI/I‘leCKOC 3ansaTue 7 CT’pOGHI/Ie KICTKU.

Paznen 8. OpFaHH3M YCJI0BCKA U OCHOBHBLIC ITPOSABJCHUSA €10 SKUSHCACATECIbHOCTH

Tema9.1.

Txanu, oprassl u o01Iee
MOHATHE CUCTEM OPTaHOB
yeaoBeKa

Conep:xxanue yueOHOro Mmarepuaja

1

TKaHI/I, Opradbl 1 CUCTEMBI OPraHOB YCJIOBCKaA

Tema 9.2.
CucTeMbl OpraHoB YeJIOBEKA

Conepxxanue yueOHOro Marepuasa

1

[Mutanue. 3HaueHre NUTAHUS JUTSL pOCTA, PA3BUTHS U KUZHEEATEIBHOCTH OpraHu3Ma
[MumeBapenue kak npouecc pusndeckoi U xumMuueckoi o6padotku nuuy. Cucrema
MUIIeBapUTEIbHBIX OpraHoB. [IpenynpexaeHne NUIeBbIX OTPaBICHUH — OPIOIIHOTO
tu(a, AU3EHTEpUH, XOJephl. ['aCTpUT M LMPPO3 MEYEHH KaK Pe3yabTaT BIMSHHS
QJIKOTOJIsl U HUKOTUHA HA OPraHu3M.

JlpixaHue opraHu3MoB Kak Crioco0 MoaydeHus sHepruu. OpraHbl JbIXaHUS.
JKuzHeHHas eMKOCTb JIETKMX. TpEeHHpOBKA OPTaHOB AbIXaHUs. boie3Hu opraHoB
IpIXaHus U ux npodunakrrka. Kypenne kak gakrop pucka.

JBuxenue. KocTu, MBI, CyXOKUITUS — KOMIIOHEHTHI OMOPHO-/IBUTaTEIbHOM
CUCTEeMbI. MBIIlIEUHbIE IBUKCHUS U UX PETYISALUS. Y TOMJIEHUE MBIIIILL IPU
CTaTMYECKOM M TuHAMU4ecKoi padoTte. l3MeHeHue MbIIIIbI IPU TPEHHUPOBKE,
MOCIIEACTBUS MO IMHAMUU. [IpuYnHbBI HApYIIEHUS] OCAHKU U Pa3BUTHUS
IJIOCKOCTOTIHSL.

Tema 9.3.
BHyTtpenHsis cpena
opraHmsma

Conepxanue yueOHOro Marepuasia

1 | KpoBb, TkaneBas xuakocth, JuMda. OcHoBHble ¢GyHKIMH KpoBU. KpoBeHOCHas
cUCTeMa.
2 | UMmyHuteT W wuMMyHHas cucrema. bakTepum W BUpPYChl KaKk IpUYUHA

WH(EKINOHHBIX 3a00JIeBaHH.

Tema 9.4. UnauBuyansHoe
pa3BUTHE OpraHUu3Ma

Conepxanue yueOHOro Marepuasa

1 | IlonmoBoe co3peBanue. MeHcTpyanus u nosuttonus. Omnonotsopenue. O6pa3oBanue u
pa3BUTHE 3apojpliia U mioga. bepeMeHHOCTh U POJIbI.
2 | BnusiHre HapKOTEHHBIX BelIecTB (Tabaka, ajKoroJisi, HAPKOTUKOB) HA pa3BUTHE H

3I0pOBbe YenoBeka. HacrencTBeHHbIE U BPOXKACHHBIE 3a00JICBaHMsI, TIEPEIAIONIUECs
nosioBbIM mytem: CITU]L, cudunmc u ap.
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‘ IIpakTuyeckoe 3ansitue 8 YTOMIICHHE IPU CTATUUECKON U AMHAMHUYECKON padoTe 2
Pasznenl(). YesnoBek u OKpy:KaI0IIAS Cpeaa
Tema 10.1. Coaepikanue yueOHOro MaTepuajia
DKocucTema, €€ BUIbI 1 | [loHsaTus GHOTEOIIEHO3a, FKOCUCTEMBI U OMOCHEpHI. Y CTOMYUBOCTH SKOCUCTEM. 2
Tema 10.2. Coaepikanue yueOHOro MaTepuajia
Yenosek u OKpyxaronias 1 | [Tonstus GuoreoneHo3a, 5KOCUCTEMBI U OnoChephl. Y CTOWYHMBOCTH SKOCHCTEM. 2
cpena 2 | Bo3geiictBue »skonoruueckux (akTopoB Ha OpraHM3M 4YeEJOBEKa U BIMSHHE 2
JIeITETPHOCTH YEIIOBEKa Ha OKPYKAIOUIYI0 cpeny (SIOXMMHUKATBI, MPOMBIIICHHBIE
OTXO/JIbl, paJivallis U Apyrue 3arps3HeHusi). PanimonanbHO€ MPUPOAONIOJIb30BAHHUE.
JudpdepeHupoBaHHBIN 3a4eT 2
Bcero: 140

J11st XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepHaina UCTOIb3YyIOTCS CIeIyIonue 0003HaYCHNS:

1. — 03HaKOMUTEIBHBIN (y3HABAHHE paHEE U3yYCHHBIX 0OBEKTOB, CBOMCTR);

2. — pepOAYKTUBHBIN (BBIMOTHEHUE ACSITSIBHOCTH 0 00pa3ily, HHCTPYKIIMU WU TI0JI PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIBHOE BBITIOJIHEHHE JACATEIIEHOCTH, PEIICHUE MTPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIU3AIIMA YUYEBHOM TUCIIUTLIVHBI

3.1. TpeOoBanuss K MHHMMAJBHOMY  MATEPHAIBHO-TEXHHYECKOMY
odecneyeHHuIo

Peanuzanus y4eOHOM AMCHUIUIMHBI TpeOyeT Hamuuus y4yeOHoro kaOuHeTa
«'ymMaHUTapHBIE H COIUATBHO-3KOHOMUYECKUX JAUCIUIUIMHBDY, JAO0OpaTOpHil
«DPu3uKay, «KXUMHUI».

Ob6opynoBanue yueOHOro kabnHera:

- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY O0y4arOUINXCS;

- pabouee MeCTO MpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX MOCOOUI MO0 OCHOBHBIM paszjiefiaM JUCITUTUTMHBI
«EcrecTBO3HaHMEY.

Oob6opynoBanue J1abopaTopum U pado4nX MecT J1adOpaTOPHUU:

- 1abopaTOpHBIE CTEH bl IO (HUBHUKE;

- pabouee IPOCTPAHCTBO MO KOJIMYECTBY 00YyHaIOUTUXCS;

- BJIEKTPOU3MEPUTEIbHBIE TPUOOPHI, 3a3eMIISIFOIINE YCTPONCTBA,
TpaHcPopMaTopbl, HAOOP COCTUHUTEIBHBIX AIEMEHTOB U JIEKTPONPUOOPOB;

- Ha0Op MEUIIMHCKUX CPEACTB U MEIUKAMEHTOB alTCUKHU.

- Ananutndeckue Becsl AJ[B-200

- Texuuueckue BeChl

- MydenbHbIC TIEUN

- DJEKTPOIUIUTKH

- ®oroanekTpokonaopumerp. (PIK)

- [InamenHsIit hoTOMETP

- bropetku

- [IpuGops! 151 GuIbTpOBaHMS

- Bonsnas Gaus

- I'XI1-3 razoananuzarop

- [Tuxnomertp Jle-llleTenbe-Konmno

- Bucko3zumerp DHriepa

- Tepmomerp MXTU

- XpomoTtorpaduueckue KOJIOHKH

- BoiTspxHO# mikad

Texnunueckue cpeacTsa 00y4eHUs:

- KOMIIBIOTEPHl  C  JIMIIEH3UOHHBIM  MPOTPAMMHBIM  OOCCIECYCHHEM |
MYJIbTUMEUANIPOEKTOPAMH.

3.2. UudopmanuoHHoe odecrieueHre 00yueHmsi

Ilepeyenbr pexkomMeHAyeMbIX Yy4eOHbIX wu3aaHuii, MWMHTEepHeET-pecypcos,

JAOMOJHUTEIbHOU JTUTEPATYPbI

OcCHOBHBIC HCTOYHHKHU:

1. bensera 1. K., II. M. bopoaun, H. H. Bopontos u np. «buonorus. Oo6mas
ouonorus» 10-11 kmaccer: yue6. mis oOmeoOpazoBat. yupekIeHHid: 0a30BBIN
ypoBenb / mox pea. . K. bensesa, I'. M. demmmumna; Poc.akan., Hayk, Poc.
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akan. OOpasoBanusi, uzn-so «lIpocsemenuer». - 9-e. uza. — M.: [Ipocsernenue,
2010.

2. Boponuos-Benbsimunos b. A., Ctpayt, E. K. Actponomus. 11 knacc. YueOHuUK.
M.: Ipoda, 2017.

3. T'eapgenmrertn JI. DO., Hux }O. U. ®wusuka. Yuebnuk nmma 10 k1. — M.:
Mmuemosuna, 20009.

4. I'enpenmreiia JI1.O., lux FO.W. ®uszuka. Yueonuk a1 11 k1. — M.Muemo3uHa,
2000.

5. I'pomoB C.B. ®uzuka: MexaHuKa, TEOpUs OTHOCUTEIBHOCTH, ANEKTPOAUHAMUKA.
VYyeOnuk ans 10 k. o61meodpa3oBarenbHbIX yupexxaenuit. — M., [Ipocsenienue,
2002.

6. 'pomoB C.B. ®usuka: ontuka, TEIJOBHIE SBJICHUS, CTPOCHUE U CBOMCTBA
BenlecTBa. YueOHMK ana 11 k. oOmieoOpa3oBaTeNbHbIX yupexaeHuil. — M.,
[Ipocsemenne, 2002.

. I'abpuensa O.C. Xumus 9,10,11 knaccer: yueOnuk. — M.: JIpoda, 2003 r

8. Kopo6kun B. ., Ilepenenbckuii JI. B. Dxomorus. U3n. 16-e, nom. u nepepador.
— PocroB v/]] u3n-Bo «denukcey, 2010.

9. Kysbmuna W. JI. buonorus. Yenosek. 9 k. Meroauueckoe mocobue. — M.,
2010.

10. JloBkoma T. A., Couun H. U. buonorus. OOmue 3aKOHOMEPHOCTU. 9 KIL.
Metoaunueckoe mocooue. — M., 2010.

11. KacesnoB B.A. ®usuka, 11 ki1 YueOHuk mis . oOuieoOpa3zoBaTeIbHbIX
yupexaenuit. — M., Ipoda, 2009.

12.  Poxnos B. C., Tpodumon C. b. Uenosek u ero 3moposse. 8 ki1. — M., 2010.

13. Casunknna E.B., Jlormnosa I'.Il. Xumus s mMKod M KJIAcCOB
rymanutapHoro npoduns 10,11 kmaccer: yuebnuk. - M.: ACT-IIPECC lkomna,
2001-2002 r.

\l

JlonoiHNTEIbHbIE HCTOYHUKH:

1. Y4eOHuKknH:

1. byraeB A. I'moGanpsHas sxonorusi. Konnenrtyanbusie ocHOBBL. M.:-CIT/]
ITaBnenxko, 2010.

2. lampnepun M. B. O6mas sxonorus. Yueounuk. M.: ®opym, 2010,

3. Tlabpuensu  O.C., OctpoymoB W.I'. Xumus: y4eOHUK I CTYACHTOB
npodeccroHaIbHBIX YUeOHBIX 3aBe/icHuH. - M.: Axkanemus, 2003 r.

4. Tabpuenssa O.C.OctpoymoB W.T'., Benenckas A.I'. OOmias Xxumusi B TecCTax,
3amavax u ynpaxknenusx. - M.: [Ipoda, 2003 .

5. I'pomo C.B. IllaponoBa H.B. ®wuzmka, 10-11: Kawmra gns yuurens. — M.,
[Tpocsemenune 2006.

6. Msakumes ['.51. ByxosueB H.H., Corckuit H.H. ®usuka : yuebnuk. 10- e
n3nanue. — M., IIpoceemenue, 2002.

7. Ctpayt, E. K. Meroguueckoe nocobue k yueOHUKY «AcTpoHomus. 11 kmaccy
aBTopoB b. A. BoponimoBa-BenbsimunoBa, E. K. Ctpayra. M.: [Ipoda, 2017.

8. PeimkeBuy A.Il. ®usmka : 3amaunuk — M., [Ipoda, 2006.
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Jns npenoxaBareJis:

1. ®enepanbhblil 3akoH 0T 29.11.2012 Ne 273-D3 «O0 ob6pa3oBaHuM B
Poccuiickon @enepanum».

2. Ilpuka3z MunuctepctBa oopazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKICHUU

(deaepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETO
(mosHOT0) 0011IETO 0OPa30BAHUS.

3. [Ipuka3 Munuctepcta oopa3oBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHUU n3meHeHuit B [Ipukas Munucrepcra oopasoBanus 1 Hayku PO ot
17.05.2012 Ne 413 «O6 yTBepkaeHuu ¢eaepanbHOro rocyIapcTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa CPeHEro (ITOJIHOr0) O0UIEro 00pa30BAHUSI.

4. TIucemo JlenapramMeHTa rocyJapcTBEHHOM MOIUTHKYU B c(hepe MOATOTOBKU
pabounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259
«PexomMeHAaIMK MO OpraHU3alNK MOJYyYEHUs CPEeIHEro 0011ero 0opa3oBaHus B
npeenax OCBOCHUs 00pa30BaTeIbHBIX MPOTrpaMM CpPeIHET0 NPodhecCUOHATBHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus ¢ yUeTOM TpeOOBaHUI
benepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOTYy4aeMOM
npodeccun UM CIeUaNbHOCTU CPEAHEr0 MPOodheCCUOHATBHOTO 00PA30BaHUS».

HNuTepHeT-pecypcesl -

www.fcior.edu.ru (PeaepanbHblil HIEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX
pecypcoB).

wwww.dic.academic.ru (AkagemMuk. CioBapu U SHIIUKIIONICINUN ).
www.booksgid.com (Books Gid. DinexTpoHHas 0HOIHOTEKA).
www.globalteka.ru (I'mo6anreka. 'mobanpHas OMOIMOTEKA HAYIHBIX
pecypcoB).

www.window.edu.ru (Equnoe okHO gocTyma Kk 06pa3oBaTeIbHBIM
pecypcam). www.st-books.ru (JIyumiast yueOnast tureparypa).
www.school.edu.ru (Poccuiickuii oOpazoBaTenbHbIi opTai. JlOCTYITHOCTS,
KauecTBO, 3(PGHEeKTUBHOCTS).

www.ru/book (DnekTpoHHas OMOIMOTEUHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBartenbHbie pecypchl IHTepHETA
duzuka).

www.school-collection.edu.ru (EquHas KomneKius UPPOBLIX 00pa30BaTeIbHBIX
pecypcoB).

https//fiz.1september.ru (yue6HO-MeTOAMUECKas Ta3zeTa «Du3mka).
www.n-t.ru/nl/fz (HoGeneBckue naypeatst no pusuke).
www.nuclphys.sinp.msu.ru (SInepnast ¢pusuka B

HNutepHere).

www.college.ru/fizika

www.kvant.mccme.ru (Hay4HO-TIONTYJISIPHBIN (PU3UKO-MATEeMAaTHIECKUH KypHAIT
«KBanT).

www .yos.ru/natural-sciences/html (ecTrecTBeHHO-HAYYHBIHN JKypHAJ IS
mosoaexu «I1yTs B HAyKy»).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM

JTUCHUATIIUHBI

KOHTpOJ'Ib N OICHKA PE3YyJIbTATOB OCBOCHHA IMPEAMCTA OCYIICCTBIIACTCA IIPEIIOAaBaTCICM B

MpoIiecce MPOBEICHUS 3aHATHI U 1a0OPaTOPHBIX pabOT, YCTHOTO U MMUCBMEHHOTO OMIPOCOB,
TECTUPOBAHUS, & TAK)KE BBHIITOJHEHHS 00yJaIOIIUMHUCS UHIANBUIYaTbHBIX 3a/IaHUI TIPOEKTOB

HUCCIIEJOBAHUM.

PesyabTaTsl 00yyeHus
(npeaMeTHBbIE Pe3yJabTaThl)

(I)OprI H METOAbI KOHTPOJIA U OLHCHKHA

pe3yJabTaToB 00y4YeHUs

B pe3yabTare ocBoeHusi y4eOHOro mnpeamera
o0yyaromuiics J0JKeH TPOJAEeMOHCTPHPOBATH
npeaMeTHbIEe pe3yJibTaThl OCBOECHHUS
HHTErpUPOBAHHOM npeaMera
"EctecTBO3HAHME':

- cOpPMHPOBAHHOCTH MIPEACTABICHHUM O 1IEJTOCTHON
COBPEMEHHOM  €CTeCTBEHHOHAyYHOW  KapTUHE
MHpa, O MPUPOJIE KaK €IUHOU IIEJIOCTHON CUCTEME,
0 B3aMMOCBSI3H YeJIOBEKa, IPUPOJIbl U OOIIEeCTBa; O
IIPOCTPAaHCTBEHHO-BPEMEHHBIX Macriradax
Bcenennoi

OnepaTtuBHBIA KOHTPOJb B popMe:
- UHAMBUAYaJIbHBIM YCTHBIN OIIPOC,
-(pOHTAJIBbHBIN YCTHBIHN OMpoC,
-TECTOBBIM KOHTPOJIb,
-poBepKa M OIEHKA
n1abopaTopHBIM paboTam,

OTYETOB

3 (0)

- BJAJCHHE 3HAHUSIMH O HauOoJiee BaXKHBIX
OTKPBITUSIX M JIOCTHDKEHHSIX B 00JacTu
€CTECTBO3HAHUS, TIOBIHUSABIIMX Ha SBOJIIOIUIO
MPEACTABICHUN O MPUPOJE, HA PA3BUTHE TEXHUKHU
M TEXHOJIOTHH;

OnepaTUBHBIA KOHTPOJIB B (hopme:
-(pOHTANIBHBIN YCTHBIN OTIPOC,
-TE€CTOBBIA KOHTPOJIb,

-C()OpMUPOBAHHOCTD YMEHUS MIPUMEHSTh
€CTECTBEHHOHAy4YHble 3HAaHUA M OOBSICHEHUS
OKPY)KAIOIIUX SIBJICHUM, COXpAaHEHUS 30POBbS,
obOecrieueHrs O€30MaCHOCTH JKU3HENEATEIbHOCTH,
OepeXkHOTO OTHOIICHHUS K pUpo/Ie,
paIMOHAJILHOTO TMPUPOJOINONb30BAHUSA, a TaKKe
BBITIOJIHEHUS POJIM TPaMOTHOTO OTPEOUTEIIS;

OrnepaTuBHBIA KOHTPOJIB B (hopme:
- UHJIMBUAYaJIbHbBIA YCTHBIN OIpPOC,
-(pOHTANIBHBIN YCTHBIN OTIPOC,
-T€CTOBBI KOHTPOJIb,

-BBINOJIHEHUE pedepaToB U JOKIAA0B,

- c(OpMUPOBAHHOCTH MPEACTABICHUI O HAyYHOM
METO/Ie TO3HAHUS MIPUPOIBI U CPEACTBAX U3YUCHUS
Meramupa, MakpomMHpa U MHKPOMHUpA; BiIaJICHUE
IpHeMaMH E€CTECTBEHHOHAYYHBIX HAOIIOJICHUH,
OTIBITOB MCCIIEZIOBAHUN U OIEHKU JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB;

OnepaTtuBHBIA KOHTPOJb B hopMme:
-(pOHTANBHBII YCTHBIN OMpoC,
-T€CTOBBI KOHTPOJIb,

- BJIaJICHUE MOHATUNHBIM armapaToM
€CTECTBEHHBIX HAyK, IIO3BOJISIONIUM II03HABATh
MUp, y4acTBOBaTh B JUCKYCCHUAX o
€CTECTBEHHOHAYYHBIM BOIIPOCaM, HCIIOJIb30BaTh
pa3nuyHble ~ HUCTOYHMKM  MHPOpPMAIUM IS
MOJTOTOBKH COOCTBEHHBIX paboT, KPUTHUYECKH
OTHOCUTBCS K cooOmmenusm CMMU, conepxkammm
Hay4YHYI0 HHPOPMALIHUIO;

OmnepaTuBHBIN KOHTPOJb B (popMme:
- UHAMBUAYaJIbHBIM YCTHBIN OIIPOC,
-(poHTaNBHBIN YCTHBIN OIpoC,

-BBITIOJIHCHHUC pe(bepaTOB 1 JOKJIaJ0B,

- chopmHupoBaHHOCT,  YMEHUH  TIOHHUMATh
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHMS IS

Hrorossii KOHTPOJIb
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KaXKJIOr0  4YeJIOBEKa, HE3aBUCHMO OT €TI0
npodecCHOHANIEHON  JIeATENBHOCTH,  pa3indaTh
(baKTBI 148 OLICHKH, CpaBHI/IBaTB OILICHOYHBIC
BBIBO/JbI, BUACTH UX CBA3b C KpI/ITepI/ISIMI/I OILICHOK U
CBSI3b KPUTEPUEB C OMPEIEICHHON CHUCTEMOI
IIEHHOCTEH.

Qg QepeHInPOBAHHBIN 3a4ET
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@opMbI 1 METOBI KOHTPOJISL ¥ OLICHKH PE3yJIbTaTOB 00YUEHUS IOJIKHBI TO3BOJIATH MPOBEPSTH Y 00YUaIOIINXCS HE TOJIBKO C(OPMHUPOBAHHOCTh
MPEIMETHBIX Pe3yabTaTOB, HO M Pa3BUTHE JIMYHOCTHBIX M METAIPEAMETHBIX PE3yIbTaTOB 00yUCHHUS.

PesyabTaTsl
(IMYHOCTHBIE H MeTanpe/MeTHbIE)

OcHoBHbBIE MOKA3aTeJIN OLlEeHKH pe3yJjbTara

(DOpMI)I H METOAbI KOHTPOJIA U
OICHKH

JIMYHOCTHBIE Pe3yJdbTaThbl

- YCTOMYMBBIM MHTEPEC K UCTOPUHM U JTOCTHKECHHIM B
00JTacTH eCTECTBEHHBIX HAyK, YYyBCTBO TOPAOCTH 3a
POCCHUICKHE €CTECTBEHHBIE HAYKU;

- IPOSIBIICHUE TPAXKJAHCTBEHHOCTH, IaTPUOTU3MA;
- 3HaHME  HUCTOPUHM  CBOE€M  CTpaHbl, JOCTHKCHUH
OTEYECTBEHHBIX YUEHBIX;

- IPOSIBJICHUE OOIECTBEHHOIO CO3HAHMSL.

TBopueckue u
HCCIIE0BATEIbCKAE ITPOEKTHI

- TOTOBHOCTh K  MpPOJOJDKEHHIO  O0Opa3oBaHWs,
MTOBBIIICHUIO KBaJIM(pUKALUN B n30paHHOI
po(eCCUOHAILHONW JIeITEIbHOCTU € MCIOJIb30BAaHUEM
3HaHWUH B 00JIACTH €CTECTBEHHBIX HAYK;

- IPOSIBJIEHUE AKTUBHOM )KU3HEHHOU MO3ULINY;

- IGMOHCTpalnysi TOTOBHOCTH K CAMOCTOSTEIIBHOM, TBOPYECKOM
JIeATEIILHOCTH,

- CO3HATEJIPHOE OTHOIIEHUE K MPOI0DKEHUIO0 00pa30BaHUS

TBopueckue u
HCCIIEI0BATEIIbCKAE ITPOEKTHI

- 00BEKTHBHOE OCO3HAHHWE 3HAYNMOCTH KOMIIETEHIINI B
00J1aCTH €CTECTBEHHBIX HAyK IS YeJIOBEKa U OOIIEeCTBa,
YMEHHE HCIOJIb30BaTh TEXHOJOTHYECKUE JTOCTHIKCHUS B
obmacti (pU3UKH, XUMUHU, OWOJOTUM ISl TIOBBIIICHUS
COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO pa3BUTHUS B
BBIOpaHHOM MPoheCCHOHATBHOU IeATETLHOCTH;

- MPOSIBJICHUE OCO3HAHUS 3HAYMMOCTH KOMIICTCHTHOCTH B
00J1acTH €CTeCTBEHHBIX HAYK JIJIS YEJIOBEKa M OOIIECTBA;

- IEMOHCTpAIIUS MCIIOJIb30BAHMS TEXHOJIOTHICCKHX
JOCTHKEHHUH B 0071aCTH (DU3HKH, XUMHH, OUOJIOTHH.

- TOTOBHOCTH IMOBBIIIATH CBOE€ MHTEIUICKTYaIbHOE PA3BUTHE B
BBIOpaHHOM TTpodeccuu;

WNHTepnperanus pe3yapTaToB
HaOJI0ICHUH 32 1eATEeIbHOCTHIO
o0OyyJaromierocs B mporecce
OCBOEHUS 00pa30BaTEeIIbHON
MIPOrpPaMMBbI

- YMEHHE MPOAHAIM3UPOBATh TEXHOTEHHBIEC MMOCIIEACTBUS
JUTSI OKPY>KaroIIei cpeibl, OBITOBOI M MPOU3BOICTBEHHOU
JIEeITEILHOCTH YEJIOBEKA;

- JACMOHCTpalusa CaMOCTOATCIIBHOT'O aHaJIn3a
TCXHOJOTHYCCKHUX HOCJ'ICI[CTBPIFI JIIA Opr}KaIOH_Ieﬁ CpE€abL
OBITOBOH U HpOHSBOHCTBCHHOfI JACATCIIBHOCTH,

HNHTepnperarus pe3yabTaToB
HaOJIIOICHUH 3a JeITEILHOCTLIO
00ydJaromerocs B mporecce
OCBOEHUS 00pa3oBaTeIIbHON
IPOrpaMMBbI

- TOTOBHOCTb CaMOCTOATCIIbBHO ,I[O6BIBaTL HOBBIC 14
cebs CCTCCTBCHHOHAYYHbIC 3HAHUSA C HCIIOJIb30BAHHEM
UL 5TOTO AOCTYITHBIX UCTOYHUKOB I/IH(I)OpMaI_[I/II/I;

- IEMOHCTpAIHs CIIOCOOHOCTH CaMOCTOSITEIIBHO JI0OBIBATH
HOBBIE JUTS ce0st PU3NYecKrue 3HAHMS,

- 3ppeKTUBHBIN MOKMCK HEOOXO0IMMOM HHMOPMAIUH;

- WCIOJIb30BAHHE PA3JIMYHBIX HCTOYHUKOB WH(OPMALNH,
BKIIIOYas JJIEKTPOHHBIE;

- YMEHHE UCII0JIb30BaTh Pa3jIMYHbIe HCTOYHUKH WH(GOPMALIUN

WuTepnperainus pe3ylbTaToB
HAOIIOICHUH 32 AeATEeIbHOCTHIO
oOyudarolerocs B rpoiecce
OCBOCHHUS 00pa30BaTEIbHOMN
MPOrPaMMBbI
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JJI1 TOCTHUKCHUA MOCTaBJICHHOMN neiau,

- coOmofeHHe  TEXHUKH  O€30MacHOCTH,  T'MIHCHB,
pecypcocOepeKeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM
UHPOPMALMOHHON OE30MTaCHOCTH.

- yYMEHME  yIOpaBisTh  CBOEH  I03HaBATEIbHOU
JESTEIbHOCTbIO,  IPOBOAMTH  CAMOOLIEHKY  YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BHUTHS;

- IEMOHCTpAIHS CIIOCOOHOCTH CaMOCTOSITEIIEHO YIIPABIISATh
CBOCH ITI03HABATEIHFHOM ACATCILHOCTBIO;

- CAaMOAHAJIN3 U KOPPEKIIHS Pe3yIbTaTOB COOCTBEHHOM
paboThI,

- YMEHHUE OIEHUBATh CBOIO COOCTBEHHYIO JIEATEIHLHOCTD,
AQHAJIM3UPOBATH U JIENIATh MPABWILHBIC BHIBOJIBI.

WHTepnperanus pe3yapTaToB
HaOJII0ICHUH 32 AEATEIbHOCTbIO
oOyyaromierocs B mporecce
OCBOEHUSI 00pa30BaTeIbHON
IPOTPaMMBI

- YMCHHC BBICTpanBaTh KOHCTPYKTUBHELIC
B3aMMOOTHOIICHHUA B KOMAaHAC II0 PCIICHUIO O6HH/IX
3a7a49 B 00JIaCTH €CTSCTBO3HAHHUS,;

-JIEMOHCTpALUs CIOCOOHOCTH BBICTPAUBATh
B3alMOOTHOIIEHHS B KOMaH/IE;

- IEMOHCTpAIsl KOMMYHHUKAaTUBHBIX CLIOCOOHOCTEH;
- YMEHHE BECTHU JHAJIOT, YUUTHIBAs MO3ULUIO APYTUX
YYaCTHUKOB JI€SITEILHOCTH;

- YMEHHME peniath oOuue 3a1a4i B KOMaH/I€;

YcenemHoe npoxoxaeHue
yu4eOHOM MPaKTUKH.

VYyacTre B KOJJIEKTUBHBIX
MEPOTIPUSITHSX, IPOBOIMMBIX HA
Pa3IUYHBIX YPOBHSIX

METANIPEAMETHDBIEC PE3YJ/IbTATDBI

- OBJIAJICHWE YMCHHUSMHU M HAaBBIKAMHU Pa3IMYHBIX BUJIOB
MO3HABATEIBHON NESITEIBHOCTH Il M3YYCHHUS Pa3HBIX
CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

- IEMOHCTpAIs CIOCOOHOCTEHN K yueOHO-UCCIIeI0BATEeILCKOM
Y TIPOCKTHOM JCSTEILHOCTH;

- HCITOJIb30BAHHE PA3IMYHBIX METOJIOB PEIICHUS
MPAKTHYCCKUX 3a/1a49;

- HCITOJIb30BAHKE PA3IMYHBIX PECYPCOB JUIS TOCTHIKCHUS
ITOCTaBJIEHHBIX LIEJIEH

JlaGopaTopHO-TIpaKTUUYECKHE
3aHSATUS

CemuHapsbl
Y4eOHO-TIpaKTUUECKHE
KOH(EPECHIINHU

Konkypcsl

OmuMIaael

-  TNPUMCHEHUE  OCHOBHBIX  METOJIOB  TIO3HaHUS
(HaOiroIcHUs, HAYYHOTO SKCHEPHUMEHTA) UIS H3y4YCHHUS
pa3IMYHBIX CTOPOH €CTECTBCHHOHAYYHOU KapTHHBI MHpA,
C KOTOPBIMH BO3HUKACT HEOOXOJAUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;

- JACMOHCTpanunsa CIIOCOOHOCTH CaMOCTOATECIBHO
HCIIOJIBb30BAaTh 3HAHUA AJI IOCTAHOBKH y‘Ie6HBIX 3aJa4,
- JACMOHCTpalusA CIIOCOOHOCTH CaMOCTOATCIIBHO

(GopMyaHpOBaTh THIIOTE3bI, 00OOIICHNS, BBHIBOJBI HM3Yy4CHUS
Pa3MUYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SIBJICHUI U
IPOLIECCOB;

- YMeThb aHaJMW3UpOBaTb U CHUHTE3UPOBATh (PU3MUYECKYIO
UHPOpMaLIUIO;

- YMEHHE CHUCTEMAaTH3UpOBaThb W BBIBIATH HPUYHHHO-

WuTepnperatus pe3ylbTaToB
HaAOJI0ICHUH 32 AeATEIbHOCTHIO
oOyudarolerocs B rpoiecce
OCBOCHHUS 00pa30BaTEIbHOMN
MIPOrPaMMBbI
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CIIC/ICTBCHHBIC CBSI3H;
- JIeMOHCTpaluus UHTepeca K Oymymiei npodeccum;

- YMCHHUC OIpCACIATh LCIW KW 3adadd ACATCIIBHOCTH,
BI)I6I/IpaTI) CpeacTBa i NX JOCTUKCHHA HA IIPAKTUKE,

- YMEHHE [IJIAHUPOBAHUE COOCTBEHHOM AESTEIbHOCTHU IS
JOCTH>KEHMS TIOCTABJICHHBIX LIEJIEU TPEABUICHUS BO3MOKHBIX
Pe3ybTaTOB ATUX JEHCTBHUM, OPraHU3alMu CAMOKOHTPOJISA U
OLICHKH ITOJIy4E€HHBIX PE3YyJIbTATOB;

- YMEHHE ONpPENENATh DPA3JINYHBIE CPEACTBA HEOOXOAUMBIE
JUISL peIIEHUs TPAKTHYECKUX 3a]1a4

WHTepnperanus pe3yapTaToB
HaOJII0ICHUH 32 AEATEIbHOCTbIO
o0OyyJaromierocs B mporecce
OCBOEHUSI 00pa30BaTeIbHON
IPOTPaMMBI

- YMGHI/IG HNCIIOJIB30BaTh paanqH},Ie HUCTOYHUKU JIA
MOJYyYCHUS  €CTECTBEHHOHAaydyHOW  HWHMOpPMAIMU |
OIIEHUBAaTh €€  JIOCTOBEPHOCTh JJISi  JOCTHKCHHS
MMOCTaBJICHHBIX IIEJICH 1 3a/1a4;

- IPOBEICHUE CAMOCTOSITEIIHHOTO TIOUCKA (PU3HMUECKON
I/IH(i)OpMaIH/II/I C UCIIOJIb30BAHUCM PA3JIUYHBIX HCTOYHHUKOB
(HAyYHO-TIOMYJISIPHBIX U3/ITAHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEepHEeTa);

- UCITI0JIb30BAHNEC KOMIIBIOTCPHBIX TEXHOJIOTUHU JJIA
00paboTku u nepenayn Gu3NIecKoil HHGOPMAIIH U €€
MPEJICTaBICHUS B PAa3IUYHbBIX (hopMax;

- KpUTHYECKas OLIEHKa JOCTOBEPHOCTU (pr3HUecKOi
uH(pOpMaInK, MOCTYNAIONIEH U3 pa3HbIX HCTOYHUKOB;

WNHTtepnperanus pe3yabTaToB
HaOJI0ICHUH 32 1EATEIbHOCTHIO
o0ydJaromierocs B mporecce
OCBOEHUS 00pa30BaTEIIbHON
IPOTPaMMBI
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