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1. OBIIIASA XAPAKTEPUCTUKA
pado4eil mporpaMmbl y4eOHOM TUCHUILIAHBI

O/1b.08 EcTecTBO3HAaHHNE

1.1. O6s1acTh NpuMeHeHUs1 padoveil NPOrpaMmMbl y4eOHOM AUCHUTIIMHBI

PabGouass mporpamma y4eOHOM JHUCUUIUTUHBI SIBISETCS 4YacCThIO MPOTPAMMBbI
MOJTOTOBKH CHEIUATNCTOB CPEIHETO 3BEHA

o crenuanpHoctu | 44.02.05 KoppeknnonHass rmemarormnka B~ HadaJlbHOM
0o0pa3oBaHUU
YKpYIHEHHOM rpynmsl cnenuansaoctei | 44.00.00 ObpazoBanue "

NEJarorn4cCKUuc HayKnu

1.2 MecTo y4yeOHOl MUCHUIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIEeIHAJTHUCTOB CPeIHero
JlanHast yueOHast JUCIUTUIMHA BXOIUT:

B 00s13aTeNnbHYO YacTh HUKI0B [TTICC3 O61m1e06pa3oBaTeIbHbBIN ITUKIT

1.3. Hesab U miianupyemblie pe3yabTAThl 0CBOCHUSA TUCHMILIMHBI:
Conep:kaHue NporpaMMbl HANIPABJIEHO HA JOCTHKEHHE CICAYHOIINX IeJIei:

— OCBOCHHME 3HAHUM O COBPEMEHHOM €ECTECTBEHHO-HAyYHOW KapTUHE MHUpa M
METOJaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOojee BaXXHBIMU HJIICSIMU U
JIOCTUKEHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMU OINPEJEISAIOIIee BIUSHUE HA Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

— OBNQJICHUE YMEHHUSMH TPUMEHATHh IMOJYYCHHBIE 3HAHUS i1 OOBICHEHHMS
SBJICHUN OKPYKAIOIIET0 MHUpPA, BOCTIPUSITHS HHPOPMAIIUU €CTECTBEHHO-HAYYHOTO U
npoecCHOHAIBHO ~ 3HAYUMOTO  COJEp)KaHWsl;  Pa3BUTHE  HUHTEJUIEKTYaJIbHbIX,
TBOPYECKUX CIIOCOOHOCTEH W KPUTUUYECKOTO MBIIUICHUS B XOJ€ IMPOBEICHUS
MPOCTEHIIIMX HCCIICIOBAaHUM, aHau3a SBJICHWM, BOCIPUITHS UM HUHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MHPOpMaLInK;

— BOCIIUTaHUE YOEXKJIECHHOCTH B BO3MOXKHOCTU TO3HAHUS 3aKOHHOM TPHUPOIBI U
UCIIOJIb30BaHUs JOCTH)KEHUN €CTECTBEHHBIX HAyK [JIsi Pa3BUTUSl IUBWIM3ALUA U
MOBBIIIEHUS KAYECTBA KU3HU;

— MPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHUW B MpodeccHuoHaTbHON
NEATEILHOCTH W IIOBCEOHEBHOM JKM3HM Id  oOecreueHust  0e30I1acHOCTH
KU3BHEJEATECIbHOCTU;, TPAMOTHOTO UCTOJIb30BAHUSI COBPEMEHHBIX TEXHOJOTHM; OXpaHbI
30POBbSI, OKPYKAKOILIEU CPeIbl



OcBoenue coaepkanuss y4eOHOW  JIUCHUIUIMHBI — 00ECTIeUMBAECT  JOCTHKEHHUE
00y4JaromuMCs CIeTYIOIINX Pe3yIbTaToB:

1.

JIMIHOCTHBIX!

YCTOMYMBBIN HHTEPEC K UCTOPUU U IOCTUKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCUUCKHUE €CTECTBEHHBIE HAYKH;

TOTOBHOCTb K MPOJIOJDKCHUIO 00pa30BaHus, TTOBBIIICHUIO KBATN(DUKAITUN B
n30paHHO# MpodhecCHOHATBHOU MEATETLHOCTH C UCIIOIh30BaHUEM 3HAHUH B
00J1aCTH €CTECTBEHHBIX HAYK;

00BEKTUBHOE OCO3HAHNE 3HAUMMOCTH KOMIIETEHIIMN B 00JIaCTH €CTECTBEHHBIX
HayK JJI1 YeJI0BeKa U OOIIECTBA, YMEHHE UCIOIb30BaTh TEXHOJIOTMUECKUE
JTOCTHXKEHUS B 001aCTH (PU3KUKH, XUMUU, OMOJIOTUHU TSI TIOBBIIIICHUS
COOCTBEHHOT'0 MHTEIJIEKTYaJIbHOTO PAa3BUTHS B BEIOpaHHOM NpodeccruoHaIbHOM
JESITEIbHOCTH;

YMEHHE MIPOAHAIU3UPOBATh TEXHOTCHHBIE MOCIEACTBUSA 11 OKPYKAIOLIEH
cpe/ibl, OLITOBOM M MPOU3BOJACTBEHHOM NESITEILHOCTH YE€JIOBEKA;

TOTOBHOCTH CaMOCTOATCIBHO I[O6BIBEITB HOBBIC AJIsA celst CCTCCTBCHHO-HAYYHBbIC
3HaHHA C UCITOJIb30BAHUEM JJIS1 9TOTI'O JOCTYITHBIX NCTOYHHNKOB I/IH(bOpMaHI/II/I;

YMCHHC YIIPaBJIAATH CBOCH MO3HABaTECIbHOM ACATCIIbHOCTBIO, IIPOBOAUTD
CaAMOOIICHKY YPOBH: COOCTBEHHOT'O HHTCIUICKTYAJIbHOI'O PA3BUTHA,

YMCHHUC BBICTPpAaNBATh KOHCTPYKTHBHBIC B3AMMOOTHOIICHNUA B KOMAHAC I10
PCUICHHUIO 06H1HX 3aJa4 B 00J1aCTH €CTECTBO3HAHMS

METANIPCAMCTHBIX

1.

OBJIAJICHNEC YMCHHUSIMH M HaBbIKAMH pPa3jMYHBIX BHUJIOB I103HABATEILHOU
JCATCIIBHOCTH JUIS M3YYCHHS Pa3HBIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOTO
MHpa;

NPUMCHCHHE OCHOBHBIX METOJIOB TIO3HAaHMsS (HAONIONEHHWS, HAYyYHOTO
OKCIIEPUMEHTA) JUIS W3yYeHUs Pa3IUYHbIX CTOPOH ECTECTBCHHO-HAYyYHOU
KapTHHBl MHpa, ¢ KOTOPBIMH BO3HHUKAEeT HEOOXOAMMOCTh CTAJKUBATHCS B
npodeccroHanpHOM cdepe;

YMCHHUC OIIPCACIIATH LCIN U 3ada49U ACATCIbHOCTH, BI)I6I/IpaTI> CpcaAcTBa I UX
JOCTHKCHMSA Ha ITPAKTHUKC,

YMEHUE UCTOJIb30BaTh PA3JINYHbIC HCTOUHUKH IS TIOJTYUYEHUSI €CTECTBEHHO-
Hay4yHOU wuWH(MOpPMalMM M OLIEHUBAaTh €€ JIOCTOBEPHOCTb ISl JOCTHOXKEHUS
IMIOCTaBJICHHBIX IIeJIEN U 3a7a4

NPpEeAMETHLIX:

1.

c(hOpMHUPOBAHHOCTH IPEACTABICHUHN O IEIOCTHONH COBPEMEHHOMN €CTECTBEHHO-
HAYYHOW KapTUHE MHpA, MPUPOJAE KAK €IUHOW ULEJIOCTHOM CHCTEME,
B3aMMOCBSI3M YE€JIOBEKA, MPUPOIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax BcereHHOM;

BJIQJICHUE 3HAHUSAMHM O HauOOJiee BaXKHBIX OTKPBITUAX M JOCTHIKEHUSIX B
00JIaCTM €CTECTBO3HAHUS, MOBJIUSBIIMX Ha JBOJIOIMIO MPEICTABICHUN O
MIPUPO/IC, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
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c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATh €CTECTBEHHO-HAyUYHbIC 3HAHUS IS
OOBSICHEHHSI OKPY)KAIOIIUX SBJICHHUHA, COXpPaHEHHUS 30POBBS, OOECIEUCHUs
0€30MacCHOCTH JKU3HEIEATEIBPHOCTH, OEPEeKHOTO OTHOIICHUS K MPHUPOJE,
paIoHaIBHOTO MPUPOAOIIOIB30BaHNS, & TAKXKE BHITIOJHEHHS POJIA TPAMOTHOTO
OTPEOUTEIIS;

c(hOpPMUPOBAHHOCTH MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUS MPUPOJBI U
CPEACTBAaX M3Y4YEHHMs MeEraMHpa, MaKpoMupa MW MHKPOMMPA; BIAICHUE
MpUeMaMHU €CTECTBEHHO-HAYYHBIX HAOJIOJACHH, OIBITOB, HCCIEIOBAaHUN H
OLICHKH JIOCTOBEPHOCTH IIOJYUYECHHBIX PE3YJIbTATOB;

BJIQJICHUE TOHATHUIHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOUIUM
M03HaBaThb MHUpP, Yy4YacTBOBATh B JIMCKYCCHUSIX IO €CTECTBEHHO-HAYyYHBIM
BOIIPOCaM, UCIIOJIb30BATh PA3IUYHbIC HCTOUHUKU MH(GOPMAIUH 1J1s1 TOATOTOBKU
COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUThCA K coobmieHusiMm CMU,
coJiepKalliM HaYYHYI0 MH(OPMAIIHIO;

c(hOpPMHUPOBAHHOCTh YMEHHMM IMOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOI'O
3HAHUSA JUIS KaXJIOTO 4YeJIOBeKa HE3aBUCHUMO OT €ro mpodecCHOHaTbHOU
NEATEIbHOCTU, pa3ianudaTh (PakThl U OIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIBI,
BHUJIETh UX CBSI3b C KPUTEPUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C OINpECICHHON
CHUCTEMOH IIEHHOCTEH

1.4. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOCHHME NMPOrpaMMbl y4eOHOH

AUCHUIIJINHBI

MaKCUMaJIbHOW y4eOHOM Harpy3ku 00ydaromerocs 108 | yacoB, B TOM yuce:
00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromierocss | 108 4acoB,

2. CTPYKTYPA U COJAEP) KAHUE YUYEBHOM JJUCITUTIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BHAbI y4e0HOI padoThl

Bup yueOHoii padoThl O0bem
4acoB

MaxkcumajibHasi ydeOHAsi Harpy3Ka (Bcero) 108

Oos3aTebHbIE ayIUTOPHBbIE y4eOHAasi HATPY3Ka (BCETO) 108

B TOM YHCIJIC:

1abopaTOpPHBIE 3aHATHS 1

MPaKTUYECKHUE 3aHATUSA 35

W3 HUX KOHTpPOJbHBIE PAOOTHI 7

WNHauBuyanbHbIA TPOEKT (€CiIn MPEAYCMOTPEHO)

Hrorosas arrecranus B popme: nuddepeHuinpoBaHHbIN 3a4eT




2.2. TemaTuyeCckuii IJIAH M COIEPKAHNE Y4e€OHOI JUCHUIJINHbBI

O/15.08 EcrectBo3Hanue (pusuka)

HaAaMMCHOBAHHE JUCHUIIJIMHBI

HaumeHoBaHue pa3/iesioB U TEM. Coaep:xanue yueOHOro MaTepuaJia M (pOpMbl OPraHU3aALMU AeATEIbHOCTH Obnem uacon Yposenp
Pe3yabTaThl 00yueHHs o0yuyaommxcst ocBocHu
(NeNe JIP, MIIP, I1P)
1 2 3 4
1 cemectp
Pazpea 1. Mexannka 8 yacos
Tema 1.1. Kunemaruka 5/3
Conepxanne yaeOHOTO MaTepuana
1 | KunemaTtuka. Mexanndyeckoe nBmkeHue. Cucrema orcyera. TpaeKTopus IBIIKEHHUS. 2 1,2
Ilyte. Ilepememenue. PaBHOMepHOe  mpsiMoiuHeHoe  ABMkeHue.  CKOpOCTb.
OTHOCUTENIBHOCTh MEXaHUYECKOT0 JIBIKEHHsI. 3aKOH CI0XKEeHHs CKopocTeld. MrHOBEeHHas
CKOPOCTb. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JIBIDKCHHE. Y CKOPEHHE.
2 | Aunamuka. Macca u cuia. B3aumoetictue Tei1. 3akoHbl quHaMUKH. CHIIBI B TIPUPOJIE. 1 1,2
3aKOH BCEMHUPHOTO TSATOTEHUS
3 | 3akoHbl coxpaHeHMsi B MexaHMKe. Vmmynbc Tenma. 3aKOH COXpaHEHHs] HMMITYJIbCA. 2 1,2
PeaktuBHOEe aBmxkeHue. Mexanmdeckas pabora. MomHOCTh. MexaHWYecKash SHEPTHsl.
Kunernueckas sueprusi. Kunernueckas sHeprust u pabora. [loTteHnmansHast sHepTus B
TPABUTALMOHHOM I0JIE. 3aKOH COXPaHEHHs OJHOW MEXaHUYECKON SHEPTHUN.
IpakTuueckue 3aHATHSA 1.Pemenne 3a1a4 no kuHemaruke. Permenue 3agad no 1
JUHAMUKHA
2.Pemenue 3a1a4 Ha 3aKOH COXPaHEHMSI HMITYJIbCA. 2
Pemenne 3a1a4 Ha 3aKOH COXPaHEHUS YHEPTHH.
Paznen 2. MoaexyaspHas pu3uka 1 TEPMOAUHAMHUKA 6 yacoB
Tema 2.1. 3/3
1 | MoaekyJsipHas uznka. Macchr u pasmepsbl 2 1,2
MoJiekyJ. TerioBoe JBMKEHUE YacTHI] BelllecTBa. bpoyHoBckoe JBMkeHue. MneaibHblid
ra3. Temmeparypa Kak Mepa cpeiHEH KHHETHUYECKOW OHHEPIHM YacTHUIl. YpaBHEHHUE
COCTOSIHMSI HJEaJIbHOTO ra3a.
2 | Tepmogunamuka. BuyTtpenuss odHeprus. Pabora W Temoornada Kak —criocoObl
M3MEHEHUS] BHYTpEHHEN sHepruu. I1epBblil 3aKOH TEpMOAMHAMUKHI. TEII0BbIE MAIIMHBI U 1
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| ux npumenenme.

TIpakTUueckue 3aHsATUA 1. PewieHue 3a1a4 ypaBHEHUE COCTOSIHUE UACATBHOTO Ta3a 1
2 Pemienue 3aqa4 o TeMe TepMOIUHAMUKA 1
KonTtposbubie paboTh Mexanuka 1 MonekynspHas puznka 1
Paznen 3. OCHOBBI JIEKTPOAUHAMUKH 8 yacos
Conepxanue yueOHOTO MaTepuana 4/4
1 | B3aumogeiicTBue 3apsHKEHHBIX TeT. DIIeKTpUICCKUN 3apsiz. 3akoH 1 1,2
COXpaHEHHUs JIIEKTPUYECKOro 3apsiza. 3akoH KymoHa. DiekTpocTaTHdeckoe Iojie, ero
OCHOBHBIC XaPaKTCPUCTUKH U CBSI3b MEXKJLy HUMH.
2 | [locrostuHbIii  2ekTpuyeckuii Tok. Cuiaa TOKa, HaNpsDKCHHE, AJIEKTPHUYECKOC 1 1,2
conpotuieHne. 3akoH Oma JuTst y9acTKa dIIEKTPHIECKOH eI .
3 | MarautHoe TOJNE M €ro OCHOBHBIC XapaKTePUCTHKH. J(eHcTBME MarHUTHOrO TOJS Ha 2 1,2
MIPOBOJAHUK c TOKOM. 3akoH Awmmepa. DNeKTPOABUTATEb. SBnenue
AJIEKTPOMArHUTHON MHIYKIIHH.
IIpakTHueckue 3aHATUS 1.Pemienue 3ama4 Ha 3akoH Kynona 1
2. Pemenue 3amau Ha 3akoH Oma HaxoxaeHwe paboTbl M 2
MOIITHOCTH TOKA.
3. Pewrenue 3ana4 Ha 3akoH Amnepa u 9/1C 1
Konebanus u BOJIHBI 2/2
Copepxkanne yueOHOTO MaTeprana
1 | Mexannyeckue Kkojied6aHusi u BoJHBI. CBOOOjHBIe KosieOanus. Ilepuon, yacrora u 2 1,2
aMIUTUTya KojieOanmii. ['apmonnueckue koneOanus. MexaHn4eCKrue BOJTHBI U UX BUJIBL.
3BYKOBBIE BOJHBI. YIIbTPa3BYKOBbIE BOJIHEI. CBOOOJIHBIE IEKTPOMATHUTHBIE KOJIEOaHNS.
KonebaTenpHbIl KOHTYD
JlaboparopHbie paboThI Habnronenust konebaHuii MaTeMaTHYECKOTO MassTHAKA 1
KonTponbHbIe paboTh OCHOBBI 3JIEKTPOIUHAMUKI 1
Tema 4.1. DJ1eMeHTbI KBAaHTOBOI (pu3nKkn 4/0
Conepxanue yaeOHOTO MaTepuana
1 | KeanroBas rumote3a [lnanka. ®@orosnextpuyeckuii 3gdext. Monenb CTpoeHHne aroma 2 1,2
onbIT Pesepdopra.
2 | ®usnka aTOMHOTO sJIpa u dJIeMEeHTapHbIX YacTuil. COCcTaB U CTPOEHHE aTOMHOTO S/pa. 2 1,2
PaguoakTuBHOCTB. PajrioakTHBHBIE U3TyYEHHS M MX BO3JCHCTBUE HA KUBBIC OPraHU3MBI
Bcero 3a 010k «@u3uKa» 18/12




bJ1.08 EcrecTBO3HAHMe (XUMMUST)

HAaMMCHOBAHHUEC NUCHUILJIMHBI

HanmeHnoBaHue pa3/ie/ioB U TeM. Conepikanue yueOHOro Matepuana u (opMbl OPraHu3anMu JAeATebHOCTH | O0bem yacon Yposenn
Pe3yabTaThl 00y4eHHs o0yJarommxcsi 0CBOCHMS
(NeNe JIP, MIIP, I1P)
1 2 3 4
Pazneu 1. Heopranuyeckue coeMHEHUs 10/6
Benenue Beenenne. OCHOBHBIE MOHATHS W 3aKOHBI XHMHUH 2/0 1
Copepxanue yueOHOTO Marepuasia 2
JI1, J12.J13 M 1,M 4 111,114.115,116. 1 | Xumunueckas kapTHa MUpPa KaK COCTaBHAasl YaCTh €CTECTBEHHO-HAYYHOU 1
KapTUHBI Mupa. Poib XUMUM B 5KM3HU COBPEMEHHOTO OOIIECTRA.
[IpumeHeHne AOCTUKEHHM COBPEMEHHOH XMMHUU B TyYMaHUTapHOU cdepe
IEeATEILHOCTH O0IIeCTBa.
2 | XuMHUEeCKOe cojiepKaHue yueOHOW AUCHUIUINHBI «EcTecTBO3HaHNUE» IpH 1
ocBoeHuu  crneruanbHocTed  CIIO  comumanbHO-3KOHOMHYECKOTO U
T'yYMaHHTApHOTo npodusiel mpodhecCHoHaILHOT0 00pa30BaHus
3 | Ilpenmer xumun. BemectBo. AtoM. Monekyna. XUMHUYECKUI 2JIEMEHT U 1
dbopMeI ero cymectBoBaHus [IpocThie U ClOKHBIE BElIeCTBA
4 | OCHOBHBIC 3aKOHBI XMMHUH. 3aKOH COXPAaHEHHSI MACChI BEIIECTB. 3aKOH 1
MTOCTOSIHCTBA COCTABA BEIIECTB MOJICKYJISIPHON CTPYKTYPHI
Tema 1.1. Ilepuoanueckuii 3axon u Ilepuoanyeckas: cucreMa XMMHYECKHX 3J1eMEHTOB 11
J. . MenaeseeBa
Copnepxanue yueOHOro Marepuaa 1
JI1, J12.J13 M 1,M3 .M 4,I11,112,114.115,116. 1 | Orkpeitie  Ilepumonuueckoro  3akoHa.  Ilepuommueckas — cucrema 1
xumuuecknx osneMeHToB J[.M.Menneneesa. Ilepmommueckass Tabnwuia
XUMHUYECKUX DJIEMEHTOB — TpadudecKkoe OTOOpaKeHHe MNEpUOAHNYECKOTO
3akoHa. CTpyKTypa MEpPHOIUYECKON TaOMUIIBI: TEPHOALl (Majble W
OoJIpINKe), TPYIILI (TJIaBHAS ¥ TOOOYHAS).
2 | 3nauenue Ilepuognueckoro 3akoHa u Ilepuonnueckoil cucremsl 1

xuMudeckux anemeHTtoB JI.M.MenneneeBa Juisi pa3BUTHS HAyKu U
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MMOHUMaHHUS XUMHYCCKOU KapTUHbLI MHpPA.

3 | A.M.Menneneer 06 00pa3oBaHUH U TOCYJAPCTBEHHON MOJIUTHKE.
HpaKTI/I‘IeCKI/Ie 3aHATHUSA «XapaKTepHCTmca 3JIEMEHTA UCXO0AH U3 €10 1
nojoxenusi B IICXI»
Tema 1.2. CTpoeHue BenecTsa 11
Copeprxanne yueOHOTO MaTepraia 1
JI1, JI12.J13, JI6, JI7,M1. 1 | KoBaneHTHast CBsI3b: HENOJSAPHAS U MoJispHasi.. CBOWCTBA BEIIECTB C
M2,M3,M4,111,112,114.115,116. MOJIEKYJISIPHBIMHA M ATOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMM.
2 | Uounas cBs3b Karrons! u annonsl. CBOMCTBA BEMIECTB ¢ HOHHBIM THIIOM
KPUCTAJUIMYECKOW PEUIETKH
3 | Merauinyeckass CBs3b. MeTaUIMYeCKas KpUCTAIMYecKas pelieTka u
MeTaJJINYeCcKass XUMHIeCcKas CBsI3b. DU3nUyecKnue CBOMCTBA METAJITIOB.
4 | BogopoaHas CBs3b U €€ NMPOSIBJICHUS B )KUBOW IIPUPOJIE.
HpaKTI/I‘ICCKI/IC 3aHATHUSA Orlpe[leﬂelme THIIA XUMHYECKOI CBA3H 1
CoBepIIeHCTBOBAHNE XUMUYECKON IPaMOTHOCTH
IIyTEM HAIMCaHUs CXEM U OINPEIEIICHHS TUIIOB
XHUMHYECKOM CBSI3U
Temal.3. Boaa. PacTtBopbl n
Coneprxanue yueOHOro MaTepuaa 1
1 | Boxa B mpupoje, ObITy, TEXHUKE M Ha TIpon3BojaAcTBe. ONpEeCHEHNE BOJIBI.
ArperatHble COCTOSIHUSI BOJbI M €€ IEepeXOoJ/ibl M3 OJHOI0 arperaTHoro
COCTOSIHMSI B IPYTOE€.
2 | DaeKTpoIUTHYECKAs TUCCOIUAIINS. DIEKTPOIUTHI U HEIJICKTPOIUTHI
3 | CremneHb 3JeKTpOIUTHYECKON aucconuanyu. CUIbHbIC U clla0ble
AIIEKTPOJIUTHI
4 | XecTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHCHHSI.
[IpakTrueckue 3aHATUSL Pemenne 3axa4 no reme « TMIbI XUMHUYECKHX 1
peaxuui.
CkopocThb peakiuu u (pakTopbl, OT KOTOPHIX OHA
3aBHCHT.
Tema 1.4. Kunaccndukanusi HeopraHM4ecKNX COeJMHEHNH M HX CBOIiCTBA. 1/1
Conepxanne yueOHOTO MaTepuaia 1

JI1, J12.J13, JI6, M1,M2, M3.M

1 ‘OKCI/I)II)I, KHUCJIOTBl, OCHOBAaHMSA, COJIM — CTPOCHHE U IIOJYYEHHUE.
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4,111,I12,114.115,116.

[IpruMeHeHrne OKCUI0B, KMCIOT, OCHOBAHUM U COJIEM B IPOMBIIUIEHHOCTH
1 MEJUIIMHE.

2 | 'enernueckas CBs3b MEXIY BEIIECTBAMH Pa3HBIX KJIACCOB
[TpakTH4ecKue 3aHITHUS XuMHYecKne CBOHCTBA OKCHI0B, KHCJIOT, OCHOBAHMIA, 1
coJiei
Tema 1.5. Tuapoans coueii 1n
ConeprkaHue yueOHOro MaTepuaa 1
JI1, J12.J13, JI6, M1,, M2,M3 .M 1 | Cpena BOAHBIX PAcCTBOPOB COJICH: KHCHas, HEUTpaibHas, IIETOYHAS.
4,I11,112,114.115,116. Boaopoansiii nokazaresb pH pacTBopa.
2 | KauecTBeHHbIEC peakIny Ha KATHOHBI U aHHOHBI
ITpakTudecKue 3aHATHS 1.0npenenenne (pH) pacrBopa coam. 1
2. KayecTBeHHbIE peaKMU HA HOHBI
Tema 1.6. Merajibl. Hemeramuisl 3/1
Copnep:xanne yueOHOTO MaTepuana 3
JI1, JI2.J13 M 1,M3 .M 4,I11,112,114.T15,I16. 1 | O6mue pusnyeckne U XUMUYECKUE CBOKWCTBA METAIIJIOB.
DIIEKTPOXUMUYECCKUN Psil HAMpsHKEHUH MeTaliioB. CIisIaBbl YepHBIC U
1IBETHBIE.
2 | OOmast xapakTepuCTHUKa M XHMHUYECKHE CBOWCTBA TJIABHBIX MOITPYIII
HEMETAJVIOB Ha IPUMEpPE TaJOreHOB.
3 | Baxueifmue CoeIMHEHHS] METaUIOB W HEMETAJIOB B TIPUPOJE U
XO3IMICTBEHHOM JIESITEIbHOCTH YEJIOBEKaA.
KouTtpoabHbie padoThl XuMn4yecKue CBOHCTBA HEOPraHUYeCKUX BellecTB 1
Pa3nean 2. Oprannyeckue coenHeHUs 12/6
Tema 1.7. 2/0
OcCHOBHbBIE IOHATHSI OPraHUYECKO XMMUH ¥ TEOPHUS CTPOCHUSA
OPraHuYecKUX COeAMHEHU I
Coneprxanue yueOHOro MaTepuana 2

JI1, J12.J13, JIS,J16, M1,M2, M3.M
4,111,I12,114.115,116.

1

IIpeamer opranumdeckoil xumuu. lIpupoaHsle, HCKYCCTBEHHBIE H
CUHTETHYECKHE OpraHudeckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHX
BEILECTB C HEOPTaHNYECKUMHU.

BaneHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSAOK COEJUHEHUS aTOMOB B
MOJIEKYJIBI IO BAJICHTHOCTH.

Teopus ctpoenust oprannueckux coequHeHnii A.M. bytiepoBa. OcHOBHbIE
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MOJIOKEHUSI TEOPUH XUMUYECKOTro cTpoeHus. M3omepust u uzoMepsl.
Xumuyeckue GopMyIibl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUU

3 | Knaccudukanus opranuueckux Beriects. Kiaccudukaiiys BeIecTs mo 1
CTPOCHHIO YIJIEPOJHOTO CKEJIETa M HATMYUIO (PYHKITMOHAIBHBIX TPYIII
Tema 1.8. Yr1eBoa0poabl 2/0 1
Conepxxanue yueOHOTO MaTepuaa 2
JI1, J12.J13, JI5,J16, M1, M2, M3.M 1 | IlpenenbHble U HEMPEEIbHBIC YTIIIEBOAOPOIBI. 1
4,111,112,114.115,116. 2 | Peakius mosmmMepur3aiuu (MOJydeHUE MOTMATHIICHA U TTOJIMITPOTTHIICHA) 1
3 | IlpupoaHbple HMCTOYHMKHM YIJIIEBOJOPOAOB. YTJIEBOJOPOJbI KAaK OCHOBA 1
MEXTIYHApOJIHOTO COTpYOHMYECTBA M  BaKHEUIIUN HMCTOYHHK
(dbopMupoBaHUs
oromxera PO.
Tema 1.9. Kuciiopoacoaep:kamue opraHnyecKue BemecTna. 2/0
CozepxaHue yueOHOrO MaTepHaa
JI1, J12.J13, JI5,]16, M1, M2, M3,M 1 | [IpencraBuTenu KUCIOPOJACOJCPKAINIUX OPraHUYECKUX  COCTUHECHMM: 1
4.111,112,114.115,116. METUJIOBBI M ATWJIOBBIM CHUPTHI, AJIKOTOJHM3M, €ro TOCIEACTBUA H
IPEAYIPEKICHHE.
2 | I'muiepuH, yKCYCHAsE KUCJIOTAa U UX IPUMEHEHHE B IIPOMBIIUICHHOCTH H 1
XO3STMCTBEHHON HeSITEIBLHOCTH YEeJOBEKa
3 | XKups! kak crnoxkubie 3upsl. Kitaccudukarus xupos. [IpumeHeHnE )XUPOB 1
Ha OCHOBE MX CBOMCTB. MbLia.
HTtoro 3a | cemecTp 16/6
Tema 1.10. A30TCo/iepKalHe OPraHuYeCKHe COeTHHEHHSI 2/0 1
Copneprxanue yueOHOro MaTepuaa 2
1 | AMunbl, AHWINH, KaK OpraHndeckoe ocHoBaHue. [I[puMeHeHne aHmIMHa 1
Ha OCHOBE CBOMCTB.
2 | AMHUHOKHCIIOTHI KaKk aMQOTepHbIC, TU(PYHKIIMOHATBHBIC OPTaHUYCCKHE 1
COCTMHEHUS
3 | benkwu. [TepBuuHasi, BTOpU4Has, TPETUYHAS CTPYKTYPbI OCJIKOB. 1
XHUMHUYECKUE CBOMCTBA OCIIKOB: TOPEHUE, ICHATYpAIs, THAPOJIN3,
buonornueckue GyHKIIUU OEIKOB.
Temal.1l. Tl1acTMacchl ¥ BOJOKHA 2/0 1
Conepxanne yueOHOTO MaTepuaia 2
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1 | IlonstTMe o macTMaccax M XUMHUYECKMX BOJOKHax. HarypanbHbie, 1
CHHTETUYECKHE M MCKYCCTBEHHbIE BOJIOKHA VCIlonb30BaHNE MOJIUMEPOB B
JKU3HH.
Tema 1.12. XHUMHSI 4 OPraHU3M YeJIOBeKa. 0/2 1
Copepxxanue yueOHOTO MaTepuaa 0/2
JI1, J12.J13,J14, JI5,J16, J17, IIpaktiueckue 3anaTus  [Pabora ¢ TabauamMu, CXeMaMH. 1
M1,M2,M3,M4,111,112,114.115,116. XUMHUYECKHUE JIEMEHTHI B OPraHU3ME Y€JIOBEKa
[Ipocmorp  Buzmeomarepuana: OpraHuueckue U 1
Heoprannyeckue BemecTtBa. (OCHOBHBIE >KM3HEHHO
HEOOXOMMBIC COCTMHEHUS: OCIIKH, YTIIEBOIbI, KUPHI,
BUTAMUHBI.
VYTI1eB0JIbl — I'JIaBHBIN UCTOYHUK YHEPTUU OpraHu3Ma 1
Ponb xupoB B oprannsme. XoJeCTEPUH U €0 POJb B 1
3/I0POBbE YEIOBEKA.
[Tumessle n06aBku. MuHepanbHbIE BeIIeCTBa B 1
npoaykTax nutanus. COasaHCHPOBAHHOE MUTAHKE.
Tema 1.13. Xumus B ObITY. 2/4
ConeprxkaHue yueOHOro MaTepuaa
JI1, JI2.J13,J14, J15,J16, JI7, 1 | Boxa. KauecTBO BOJIBI. 1
M1,M2,M3,M4, I11,112,113,114.115,116. 2 | Motromue u yucTsmue cpenctra. [IpaBuia 6e3omacHol paboThI CO 1
CpecTBaMu OBITOBON XMMHH.
3 | JlexapcTBeHHBIE ITpemaparsl. 1
4 | Pomp XMMHYECKMX JJIEMEHTOB B JKH3HM pacTeHuil. Y jmoOpeHwus. 1
XUMHUYECKUE CPEACTBA 3aIUTHI PACTEHHI.
[IpakTuueckue 3aHATUSL Hcenonb3oBanne XMMHYECKUX BeLIECTB B ObITY . 2 2
Pabota ¢ Tectamu 1 TabaMIIAME
KouTtpoabHbie padoThl XuMHYyecKkue cBOiiCTBa BelleCTB OPraHu4ecKoii 2 2
XHMHH
Bcero 3a 610k «XumMusi» 22/12
bJ1.08 EcrecTtBo3nanue (buonorus)
‘ HaumeHoBaHue pa3iaesioB M TeM. ‘ Coaep:xaHue yueOHOro MaTepuaia u (pOpMbl OPraHU3 AU A€ TeIbHOCTH O0nem yacos Yposeub
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PesyabTaThl 00yueHus
(NeNe JIP, MIIP, ITP)

o0yuyarumuxcsi

OCBOCHUSA

1

BBeaenue

Beenenne. buoJIOrusi — COBOKYNHOCTH HAYK 0 KHBOI PUPOJIE.
MeTo1bl HAYYHOI'0 TO3HAHMSI B 0MOJI0THH

2/0

Coneprkanue yueOHOro Marepuaa

J1, J12.J13,J14, J15,J16, J17,

MI1,M2,M3,M4,I11,112,113,114.115,116.

1

buonorus xak Hayka. O0beKT u3yueHust OMOJIOTUU — >KHBask IPUPOAA.
[Tpu3HaKK KUBBIX OPraHU3MOB M X MHOTOOOpasue. Bknan Poccuiickux yueHbIx
B JIOCTHKEHHsI OMOJIOrMYECKOM HAyKU. Y POBHEBask OpraHU3alysl KUBOK
IIPUPOJIbI M DBOJIOLIUS

Mertoapl MO3HAHMS )KUBOU MPUPOIbl. OOIIHEe 3aKOHOMEPHOCTH OHoI0THU. PO
Ouosoruu B JOPMUPOBAHUU COBPEMEHHON €CTECTBCHHO-HAYYHON KapTHHBI MUPa
Y IPAKTUYECKON JEATEIHbHOCTH JIFOJICH.

3Ha4yeHne OUOJIOTUH MPH OCBOSHUH MPO(ECCHIA U CTIEUATILHOCTEH CpeTHero
PO eCCUOHAITBHOTO 00Pa30BaHUS.

Pa3zpmea 1.

Kaerka

10/4

Tema 1.1.

Kaerka — JICMCHTApHAaA KUBasd CUCTEMA

4/2

Conepxanue yueOHOTO MaTepuaia

J1, J12.J13,J14, J15,J16, J17,

MI1,M2,M3,M4,I11,112,113,114.115,116.

1

Krnerka — aneMeHTapHas xKuBas cCCTEMA .

Ucropus nzydyenus kinetku. OCHOBHbIEC MOJIOXKEHUS KIETOYHOU Teopuu. Kierka
— CTPYKTYpHO-()YHKIIMOHAJIbHAS (JIEMEHTapHas1) €IMHUIIA KU3HHU.

XuMmudeckass ¥ Ouonormyeckas opraHu3anus kieTku. OpraHouabl KIETKU
Kparkas wucropuss wusydeHus kieTku. OpraHuueckue u HEOpPraHUYECKUe
BEIIECTBA KIJIETKM UM JKUBBIX OpPraHu3MoB. benku, yriaeBoabl, JIUIUABL,
HYKJIEUHOBBIE KUCJIOTHI U UX POJIb B KJIETKE.

OOMeH BemiecTB W MpeBpallleHue HSHEepruuM B KieTke. [lmactuueckuit u
sHepreTrueckuii oOMeH. Ctpoenue u ¢ynkuuu xpomocom. JTHK — nHocuTens
HacneacTBeHHON uHpopmanuu. Perummkanus JIHK. T'en. I'emermueckuit kof.
buocunres Oenka. JKU3HEHHBIN IUKIT KJIETKH

Crtpoenne kjerku. IIpokapuoTel M 3yKapuOTbl — HU3IIUE U BBICIIUE
KJIETOYHBIE OpraHu3Mbl. BHpychl Kak HekIeToyHas Qopma >KM3HH U UX
3HaueHne. boprba ¢ BupycHbeiMu 3aboneBanumsimu (CIIMJL u ap.) OcHoBHBIE
CTPYKTYPHBIE€ KOMIIOHEHTHI KJIeTKU 3yKapuoT. Knerounoe sanpo. @yHkius siapa:
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XpaHeHHEe, BOCIPOM3BEACHUE M Tiepefada HacJIeACTBEHHOW uH(opManuuy,
perynanus XUMUYECKON aKTUBHOCTH KJIETKH. CTPYKTypa U YHKIIMH XPOMOCOM.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

[IpakTrueckue 3aHsaTHSA «KJ1eTKH pacTeHHH ¥ )KMBOTHBIX)

HaGnroneHue ki1eTok pacTeHU U )KMBOTHBIX O]
MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernaparax, ux
onucanue. lIpurorosnenne u onucanue
MUKpOIIpENnapaToB KIETOK pacTeHuid. CpaBHEHHE
CTPOEHUS KJIETOK PACTEHUI U )KUBOTHBIX 110 TOTOBBIM
MHUKpompenaparam. MUTO3 U MEH03 KIETOK»

Tema 1.2.

Opranusm — eMHoe 11eJ10€.

6/2

Cogaeprkanue yueOHOrO Marepuaa

1

PasmHuokenue oprannzmoB. Opranu3m — eauHoe 1eioe. MHorooopasue
Opranu3MoB. Pa3MHOXkEHHE — Ba)KHEHNIIEE CBOMCTBO )KUBBIX OPTaHU3MOB.
ITonoBoe u Gecrnosioe pa3sMHOKCHHE.

Meii03 1 MUTO3 — NX OHOTOrHYecKoe 3HaYeHHne. OOpa3zoBaHUE MMOJIOBBIX
KJIETOK U OIUIOI0TBOpeHUe. MHAMBHlya IbHOE pa3BUTHE OpraHU3Ma.
OMOpHOHaNBHBIN 3Tall OHTOreHe3a. OCHOBHBIE CTa UK IMOPHUOHAIILHOTO
pa3ButHs. Opranorenes. IloctamObpuonansHoe pazutue. [IpuunHbl HapyieHui
B Pa3BUTHUU OPTaHU3MOB.

OO0OMeH BelecTBOM M JHeprueil ¢ okpyxkawuieil cpegoil kak HeoOXoaUMoe
yCJIOBHE CYIIECTBOBAHUS JKUBBIX cucTeM. HAMBUyalbHOE pa3BUTHE YEJIOBEKA
1 €T0 BO3BMOJKHBIC HAPYIICHUA.

[IpakTueckne 3aHATUA IKcKypens B KyHcTkamepy «Ilopokn 3MOpHOHAIBHOTO

pa3BUTHSA Yeslo0BeKa». PEPOLyKTUBHOE 310pOBbE.
[TocnencTBus BIMSHUSA alKOTOJIsI, HUKOTUHA,
HApPKOTUYECKUX BEILECTB, 3arPA3HEHUS CPEABI HA
pa3BUTHE YEJIOBEKA.

3apanme: Otyer Mo SKCKypcuu: (MPe3eHTALHsI, BUICOPOIUK
0 BpeJie KYpPEeHHs H aJIKOTOJIN3Ma, HApKOMAaHHUH )

Pazpmea 2.

OCHOBBI FeHeTHKH U CCJICKIINHU

10/2

Tema2.1

OCHOBBI FeHeTHKH U CCJICKIIMH.

10/2

Conepxkanue yueOHOTO MaTepuana

J1, J12.J13,J14, JI5,J16, J17,
M1,M2,M3,M4,111,112,113,114.115,116.

1

OcHOBBI YuceHusA 0 HACTCACTBEHHOCTH U U3MCHYUBOCTH. I'enetuka — Hayka o
3aKOHOMCPHOCTAX HACJICACTBEHHOCTU U USMCHYMBOCTHU OPraHU3MOB. I.
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MeHenb - OCHOBOMOJIOXKHUK FeHETUKU. [ eHeTrnueckass TepMHUHOJIOTUSI U
CUMBOJIMKA. 3aKOHBI T€HETHUKH, YycTaHOBJIeHHBIEC . MenaeneMm. MoHoruopumaHoe
U IUTUOPUHOE CKPEIIMBAHUE

XpomMocoMHasi TeOpusi HacJeACTBEHHOCTH. B3anumoieiictBue reHoB. [ 'eneTrka
nona. CLerIeHHOE C II0JIOM HacjeIoBaHue. 3HaYeHUEe TeHETUKH JIJIS CEJIEKIIUU U
MenuiuHbl. HacienctBeHHbIe 00JIe3HU YeI0BEKa, UX IPUYMHBI U TPOMUIIAKTHKA.

3akoHOMepHOCTH M3MeHYUBOCTU. HacneacTBeHHast, Uiy TeHOTUIINYECKas,
M3MEHYUBOCTD. [ 'eHeTrKa yenoBeka. [ 'eHeTuka u MmenuurHa. MarepuaibHble
OCHOBBI HACJIEJCTBEHHOCTH M U3MEHUYMBOCTHU. [ '€HETHKA U SBOJIIOIIMOHHAS
Teopus. [ eHeTrKa nonynsiuii.

OcCHOBBI ce/leKIINH PACTeHUH, })KUBOTHBIX H MUKPOOPTraHM3MOB. [ 'eHeTuka —
TeopeThyecKast OCHOBa celeKi. OCHOBHBIE METO/IbI CEJIEKLIUU: THOpUAN3ALIUs
Y UCKYCCTBEHHBIN 0TOOP. OCHOBHBIEC TOCTHXKEHUSI COBPEMEHHOM CENIEKITNN
KYJIBTYpPHBIX PaCT€HHH, JOMAIIHUX KUBOTHBIX U MUKPOOPTraHU3MOB.
BI/IOTGXHOHOFI/IFI, €C JOCTUKCHUA N ICPCIICKTHUBLI PA3BUTHA. ODTHYECKNE aCIEKTHI
HEKOTOPBIX JOCTHXKEHUN B OnoTexHonoruu. KiioHnpoBaHue »KMBOTHBIX
(mpoOaemMbl KIIOHUPOBAHMSI YETIOBEKA).

[IpakTuueckue 3aHATUSL 1. Monu¢pukanuoHHass ”BMEHYUBOCTh

2. Pentenye reHeTH4ecKHuXx 32124 HA 3aKOHBI
I'.Menngens

KonTtponbHbie paboTsl «OCHOBBI FeHETUKH H CeJIEKIUMN». Perenue

TCHCTHUYCCKHUX 3aJ1a4.

Pasznea 3.

Buocdepa kak riodanbHas 3KocHcTEMA.

10/4

Tema 3.1.

IIponcxoxkaeHne u pa3BUTHE JKU3HU HA 3emJie. DBOTIONMOHHOE YYCHHE

412

Conepsxkanue yaeOHOTO MaTepuana

JI1, JI2.713 714, 715,716, J17,
M1,M2,M3,M4,IT1,T12,T13,T14.115,116.

1

Hcropus pa3BuTHSA 3BOTIONMOHHBIX Hael. 3HaueHue padot K.JIunues,
XK.b.JIlamapka B pa3BUTUU 3BOJIOLMOHHBIX W€l B OMOJIOTUH DBOJIIOLUOHHOE
yuenue Y. Jlapsuna. EctecTBeHHBIH 0TOOD.

PesyabraTsl 3Bomonmu. CoxpaHeHHMe MHOroo0Opasus BHJOB Kak OCHOBa
ycroitunBoro  pa3Butuss  Owocdepsl.  [IpuumHBl  BBIMHpaHUS ~ BUOB.
buonoruueckuii mporpecc 1 OMOJIOTHYECKUI perpecc.

Posnb 3BOMIOIIMOHHOTO YueHHsI B POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpa. MUKpPO3BOIIONKS U MakpodsBotonus. Konuenius
BHUJIa, €T0 KPUTEPHUH
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I[IpakTHueckue 3aHATHS IIpoucxoxkaenne YeioBeKa. AHAJIM3 U OLIEHKA 1
PA3JIMYHBIX THIIOTE3 O MPOMCXOKACHUHM KU3HH U
yeJioBeKka Ha 3emuie. DBOJIIOLMS IPUMATOB.
CoBpeMeHHbIE TUIIOTE3BI O IPOUCXO0KICHNN YEIIOBEKa.
Jloka3aTenbcTBa poJACTBa YEIOBEKA C MIEKONMUTAIOIUMU
’KUBOTHBIMH. DTallbl 3BOJIIOLIMY YEJIOBEKA
Okonoruyeckre (HakTopbl aHTPOIIOTEHE3A: YCIOKHEHHE
MONYJISILUOHHOM CTPYKTYpPBbI BUJ1a, U3TOTOBIICHHUE
opyauii TpyAa, NEPEX0l OT PaCTUTEIBHOIO K
CMEUIaHHOMY THUITY IUTaHUs, UCIIOJIb30BAHUE OTHS.
[TosiBNEeHME MBICTUTEIBHON €SI TEILHOCTH U
yileHopa3aenbHoi peun. Yenoseueckue pacel. Ponctso
Y €IMHCTBO MPOMCXO0KIEHUS YEJI0BEUECKUX pac.
Kpuruka pacuzma

KoutpoabHsbie padoThl AHTpoONoOreHes 1

Tema 3.2. JKOCHCTEMBI 6/2

Copneprxanue y4eOHOro Marepuaia

1 | Ipeamer M 3a1a4M IKOJIOTUM: YUCHHE 00 HKOJIOTHUECKHUX (PaKTOpax, yICHHE O 2
COOOIIECTBAX OPraHM3MOB, YUCHHE 0 Orocdepe.

2 | Dkojoruveckue (PakTopbl, 0COOEHHOCTH UX BO3JACUCTBHUS. DKOJIOTHYECKAs 2
XapakTepu-ctuka Bujaa. [lonstie 00 sxomoruueckux cucremax. Llenu nuranus,
Tpoduueckue ypoBHH. broreoreHos3 Kak 3KOCUCTEMA.

3 | buocepa — ruobaabHass 3kocucrema. Yuenue B. W. Bepnanckoro o 2
6uocdepe. Ponp xuBbIX opraHu3MoB B Ouoctepe. bruomacca. buonornueckuit
KpyroBopoT (Ha mpumepe KpyroBopora yriepona). OCHOBHBIE HalpaBlICHUS
BO3JICHCTBUSl 4yenoBeka Ha Ouocdepy. Tpancopmanusi ecTeCTBEHHBIX
9KO0JIOTHYECKUX cucTeM. OcOOEHHOCTH arpo3KOCUCTEM (arpoleHO30B).

[MpakTuyeckue 3aHsATHS ™ «KauecTBoO cpeabn» 2

[To3HaKOMUTBCS C BUJIaMU 3arpsA3HEHMsI BOJOEMA U CO
crocobaMu OIIEHKH KadyecTBa Cpelbl 0OUTaHUS
(opraHosienTU4YECKHE U XMMHUECKNE TTOKA3aTENN BOABI
ctapulbl buteBka)
Bcero 3a 0J10k «buoJiorus» 32/12
JAuddepennupoBannbiii 3a4eT (pU3UKA-XUMHUA-0M0T0THSA) 0/2
HUroro 3a Il cemectp 38/18
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Bcero 3a kype «EcrecTBoO3HaHHE) \

72/36

Temamuka uHOUBUOYATLHBIX UCCIE008AMETbCKUX NPOEKMOB:

1.buorexHonorus ¥ reHHas nHxeHepus — TtexHosnoruu XXI Beka.

2.HaHoTexHoJIOTHs KaK MPUOPUTETHOE HApaBJIeHUE PAa3BUTHsI HAYKU U mpou3BojacTBa B Poccuiickoit denepaiuun

3. XKupbl Kak MPOAYKT MUTAHUS U XUMUYECKOE ChIPhE

4. HexBaTka IpoJ0BOJILCTBHSI KakK INI00aIbHas po0siemMa YeloBeYeCTBa U IYTH €€ PELICHUS

5. COBpeMeHHBIC B3IJIA b1 HA IMTPOUCXOXKIACHUEC YCTIOBEKA

6. Dxonoruueckue cucremMsl Kypranckoit obiactu (1mo Mmatepuanam o001 KpaeB My3est)

7. CHHTETHYECKHE MOIOIIIE cpeacrBa: IOCTOMHCTBA U HEAOCTATKU.

8. Oxpansiembie pactenus Kypranckoii oonactu

9. Oxpana xuBoTHOr0 Mupa B Kypranckoii od6mactu
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3. YCJIOBUS PEAJIM3AILIMU TPOTPAMMBI YYEFHON JUCITATLIAHBI

3.1. MaTepuajabHO-TeXHUUYECKOE o0ecrieyeHue

3.1. TpeOoBaHUs K MUHUMAIBHOMY MaTE€pHaIbHO-TEXHUYECKOMY 00ECTICUEHHIO

Peaﬂmaum{ mporpaMmbl JTUCHUIINIMHBI IIPCAIIOIAracT HAJIMIUC:

3.1.1 yueOGHoOro kabuHera Matematuku u GU3NKH
XuMuU 1 OMOJIOTUH, PU3HOJIOTHH, aHATOMHUH 1
TUTHECHBI, BO3PACTHOM aHATOMUH, (DU3UOJIOTHH U

3.1.2 nmabopaTopun

TUT'MCHBI,

JUAarHoCTUKN

JlabopaTopus puzmdeckoit u PyHKIIMOHATHLHOM

3.1.3 3ama OMOIHMOTEKA;
YUATAJIbHBIN 3aJ1 C BBIXOJIOM B CE€Th IHTEpHET.

3.1.4 wmacrtepckux -

3.1.5. O6opynoBanue y4ueOHOro KaOMHeTa M padoynx MecT KaduHeTa Ne22

Ne

HanmenoBanusi 00b€eKTOB M CPEICTB MATEPHATbHO-TEXHUYECKOTO
odecreueHus

IIpuMmeyanus

KaOuner MmaTeMaTuKu M QU3HKHU

paboyne MecTa Mo KOJIMYECTBY 00yUaIoLIUXCsl

36

paboyee MECTO yUUTENs

1

pabouas MeJIoBasi IockKa

TexHuyeckue cpeacTBa 00y4eHus

[TepcoHAJIBHBIN KOMITBIOTED

Tenesuszop

-

JKPaHHO-3BYKOBbIE 110CO0Hs (MOTYT ObITh B IM()POBOM BH/IE)

ol =i 1A S Lol P R E L

Buneodumbmsr:

VY4eOHbie punbMsbl 110 pu3MKe (TEpMOAMHAMUKA, MEXAHUKA, AaTOMHAas (PU3UKa)
Buneoponuku ¢ onelTaMu 110 OCHOBHBIM TEMaM Kypca

Buneodguibmel o temam «{uddysus», «Tennopbie 1BUraTenn»

Huck «Matepuainsl pectuBaiss Menua-ypokos, 2010 ron»

Huck «OtkperTas ¢pusuka» noj penakiueit npodeccopa MOTU C.M.Kozena
(TIOJTHBINM UHTEPAKTUBHBIN Kypc (PU3HKH)

Huck «®uznka. OCHOBHAS MIKOJIA: YacTh 1, 2»(MyIbTUMEIUHHOE yueOHOe
nocodue HoBoro odpasia)

Juck «HTepakTnBHBIA Kypc «Pusuka, 7-11 kmaccen»

Jucku «Pu3nka B MIKoJIE. DNEKTPOHHBIE YPOKU U TECThI» (10 BCEM TeMaM
Kypca Gu3uKu)

Craiinp! (IUamo3uTHBEI) IO pa3zienaM Kypcea:
I'a30BBIC 3aKOHBI.

Buanl TennoBeIX ABHTATEIICH.

Hcropus TennoBeIX ABUTATENEH
BrnaxnocTs Bo3ayXa.

[IpoBOIHUKY U TUAIEKTPUKH
IlocTosTHHBIC MarHUTEI




Haceimennsriit nap

3akoHsl HeroTOHA

KunemaTtuka maTepuaibHOU TOUYKHU

3aKOH COXpaHEHMsI UMITYJIbCa

3aK0H COXpaHEHUs SHEPTHH

MarematudecKkuii MasiTHUK

OTHOCHUTENBHOCTD JBMIKECHHUS
[TocnenoBarenbHOE COETMHEHHUE POBOHUKOB
[TapaienpHOE COEIMHEHUE TPOBOIHUKOB

ITeuaTHble mocoous

1. Temartnueckue Tabmuikt o gusuke 10 — 11 kmace
2. [HopTpeTs! yaeHbIX (37eKTPOHHBIN BapHaHT)
|V | YueOHO-MeTOAMUYECKHE MATEPUAJIBI TI0 TUCHUILIMHE
1 Marepuaibl 10 TEOPETHIECKON YaCTH AUCIMIUIAHEI (KOHCITCKTHI JICKITHT ) K
2 Matepuanbl K IPaKTHYECKUM 3aHATUSM 10 JUCHUILIMHE (Pa3AaTOYHbIA MaTepuan K
B BHJIC KAPTOUYEK C 3aJaHUSMH [0 OCHOBHBIM TEMaM U pas3jiejiaM Kypca)
3 Marepuansl M0 OpraHM3allid CaMOCTOSTENBHOW paboThl (TECTHI MO OCHOBHBIM K
TeMaM Kypca; KaueCTBEHHbIE 33J1aui 110 PU3UKe (3JEKTPOHHBIM BApUAHT))
4 KoMMIeKkTsl KOHTPOJIbHO-OLEHOYHBIX CPEICTB JJS TPOMEXYTOUHOM W HTOTOBOM K
aTTecTanuu
5 YMK 1no ¢uzuke
V1. | Moaean, MakeTbl i
1. | AMnepmeTp AeMOHCTPALIMOHHBIH
Hasnavenue npudopa
AMIIepMeTp MOCTOSIHHOT'O TOKAa JIEMOHCTPAIIMOHHBIN Y4eOHBIN MpeaHa3HaueH
JUISL U3MEPEHUS HAIIPSKEHUS TOCTOSTHHOTO TOKA MPY U3YYEHUU PsJla Pa3/iesioB
(bu3MKY, XUMUU U T.J. B IIKOJIAX, Konemkax, BY3ax u np. [Ipubop sBnsercs
JIEMOHCTPAIIMOHHBIM, YTO IMO3BOJISIET MCMOJB30BaTh €ro I AEMOHCTpalUU
M3MEpEeHU MUPOKOMY KPYTY 00yUYarOIUXCS.
[Tpubop st u3MepeHus: NIepeMeHHBIX TOKOB HE TIpeIHa3HavYeH!
OcCHOBHBIE TeXHHYECKHE XapPAKTePUCTUKHA
JAunana3oHbl u3MepsieMbIX BeJIMYNH:
Hwnanazon ot 0,01- 9,99 A
Jlnanazon ot 0,01- 1,999 mA (pexuM raipBaHOMETPA)
JHannast Mmoaudukanus npudopa yKOMIUIEKTOBaHA HTYHTOM 3A
Bxomnoe conmporusnenne npudopa > 10 MOm
[Totpebnsemas momrHOCTH OT cetu 220 B He 6onee 10 Bt
HanpspkeHne nuTaromiei cetu nepemMeHHoro Toka npu yacrore 50 I'm 220B +
10B Bec mpubopa He 60mee 1,2 kr
2. | BorbTMeTp 1eMOHCTPAIMOHHBIH

Ha3znauenue npudopa
BosibTMETp MOCTOSIHHOTO TOKa JAEMOHCTPALMOHHBIA Yy4eOHBIN MpeaHa3HaueH
JUIsI ©3BMEPEHHUsI HANIPSYKEHUs IOCTOSIHHOTO TOKA IIPY M3YYEHHH psAJIa Pa3eoB
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¢bu3ukn, XUMUM W T.J. B IIKOJNAx, Kowemxkax, BY3ax wu np.
[Tpubop sBiIsIETCS AEMOHCTPAIIMOHHBIM, YTO TTO3BOJISIET UCTIOIB30BATh €T0 IS
JEMOHCTpPALIMY U3MEPEHUI IUPOKOMY KPYTY O0yUYarOLIUXCS.

[Tpubop ist U3MepeHust IEPEeMEHHBIX TOKOB HE TIpeJHa3HaAYCH!

OcCHOBHBIE TeXHHYECKHE XaPAKTePUCTUKHU

Jnana3oHbl u3MepsieMbIX BeJIMYHH:

Harmpsxkenne nocTossHHOTO TOKA, B:

1. nuamason ot 0,1- 1,999 B

2. nuanasod ot 01- 199,9 B *

[IpenenbHOE nccaeayeMoe HanpsKeHue i kol - 42 B

Bxonnoe conporusienne npubdopa > 10 MOm

[ToTpebnsemas momntHOCTh OT cetu 220 B He 6onee 10 Bt

HanpspkeHnne nuTaromieid cety nepemMeHHoro toka npu yacrore 50 I'n 2208 +
10B

Bec mpubopa He 6osiee 1,2 kr.

I'mrpomMerp ncuxpoMerpuyecKuin

[IpenHa3HaueH nas U3MEPEHMs] OTHOCUTEIBHOW BIA)KHOCTH M TEMIIEPATypbl
BO3/lyXa B IIOMELICHUH.

I'urpomerp NCUXpOMETPUUECKUI MpejacTaBiseT co0oil mpubop, coOpaHHbIN
Ha OCHOBaHHMM M3 (heHoIIacta WM APYIHMX MaTepUaOB, aHAJOTHYHBIX 10
cBoiictBaM. K oOCHOBaHMIO KpemsTcs [JBa TEPMOMETpa €O MIKaJIOH,
IICUXpOMETpUYecKasi Taliula, CTEKJISHHBIM MUTaTeNlb, 3alOJHSAEMbIN
JUCTWUIMPOBAaHHOW  BoAoW. PesepByap TepmoMmeTpa IOA  HAIIUCBIO
"VBnaxkH." yBIa)XXHSETCS U3 MUTATEN C MOMOLIbI0 GUTHIA U3 OaTuUCTa WIH
mudoHa.

IIpudop nJist AeMOHCTPALMH HHEPIUHT
Ha3znauenue
[Tpubop mnpemHa3HaueH A JACMOHCTPALMU SIBJICHHWSI WHEPIMH W CBOKCTBA
WHEPTHOCTH TeJa.
TexHUYeCKHE XapPAKTEPUCTUKH, KOMILIEKTHOCTh M YCTPOICTBO
I"aGapuTHbIE pa3Mephl B yIIaKOBKE (JUL *IIUP.*BBIC.), CM....cccueeueennenne.
10*15*14
BEC, KT, HE OOTIEC....cciiiiiiieeiiiiieeeee ettt eeeaaaaeee s 0,1
B xoMIUIEKT BXOOAT:

IIOMIa/IKa ¢ OTBEpCTUEM — | MmIT.,

MPSMOYTOJIbHAS ITACTHHKA ¢ HUTHIO — 1 TIT.,

mapuk — 1 mr.,

MOJIBIA UIUMHAp — 1 WrT.,

y3Kas MpsIMOYTOJIbHAs MIacTHHa — | IIT.,

BUHT — 1 1mT.,

PYKOBOJICTBO IO KCILTyaTaluu — 1 miIT.

[TpstMmoyTONIbHAS TUTACTHHA C HUTHIO MPHUBsA3aHA K Tulomaake. Ha mapuke

nMeeTcss HeOOoJbIIoe YyriayOJeHue s YCTOMYMBOTO €ro IOJOKEHHS Ha
TOPU30HTAILHOM MOBEPXHOCTH.

JAuHaMoMeTp ABYHANPABJICHHbIH 1eMOHCTPAIIMOHHBIH

Ha3nayenue

JluHaMOMETp AEMOHCTPALlMOHHBIN ITPEIHAa3HAUEH Ul JEMOHCTPALUU ONBITOB
[0 MEXAHMKE: CIOKEHHUE U Pa3JIOKECHHE CHJI; ONPEIEIICHUE PEaKIuu OIop Ha
0asKy, JIeXalylo Ha JIByX OIOpax; 3aKOH ApXHMMeZa; yCJIOBHUS PaBHOBECHS
pBIYaAroB U JIp.

KomnektHocTh

1. /ImHamMoMeTp KpyTriibli - 2 MIT.

2. Monens 6anku ¢ AeneHus MU - 1 mT.
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. Kprouok Gankw - 2 mir.

. IIpusma - 2 wr.

. biiok - 2 mr.

. [Inomanxka - 2 mrt.

. CTeprkeHb ISl KPEIUICHUSI MAaHOMETpa Ha IITaTUBE - 2 IIT.
. PyxoBoacTBO 10 3kcrutyarauuu - 1 mr.

. lnuMK yrakoBOYHBIH - 1 mT.

O 0 31N DN KW

Hcerouynuk nuranus geMoHcTpauuoHubid U1/

«UIT-1» mpenHasHayeH M MUTAHHUS DJICKTPUYECKUX CXEM M IpHOOpPOB,
WCIIONB3YEMBIX TPU TPOBEICHUM JIEMOHCTPAIIMOHHBIX OIBITOB Ha YPOKax
¢bu3ukn B 001I€00pa30BATEIBLHON IIKOJE M JAPYTUX Y4eOHBIX 3aBEIACHHM.
Benuuuna perynupyeMoro HampspKeHUST KOHTPOJIUPYETCS MO BOJBTMETPY,
YCTaHOBJICHHOMY Ha IepeqHeil mnaHenu kopmyca. Ha aToit ke mnaHenu
pa3MeIleHbl  py4dKa  peryjsTopa  BBIXOJHOTO  CTA0MJIM3UPOBAHHOTO
HanpspKeHUs, TymOsep [ BKIIIOUEHHUs MPpUudopa, MHIAUKATOP MOJKIOYSHUS K
MEKTPOCETH W WHAUKATOP TIEPErpy3KH CTaOWIM3UPOBAHHOTO BBIXOJIA.
WNunukatop meperpy3ku cpabaTblBaeT MpPU TMPEBHINIEHUH TOKOM Harpysku
BEJIMYMHBI 2 A.

TexHnyecKkne JaHHBIE

«UITA-1» mpeobpa3yeT mepeMeHHbIH AeKTpuyeckuii ToKk yactotoil 50 I'm ¢
HOMHHAJIbHBIM HarpsbkenueM 220 B B crieayromniye BUAbl TOKa:

- TOCTOSHHBIM  DJIGKTPUYECKMH TOK C  IUIABHO  PEryJUpPyEeMbIM
cTaObWIM3UpPOBaHHBIM HamnpsbkeHueM ot 0 1o 12,6 B+0,5 B;

- TIOCTOSHHBIA  DJEKTPUYECKUM  TOK  C  HEPEryJIUpyeMbIM WU
HeCTaOMIM3UPOBAaHHBIM HanpsbkeHneM 12,6 B£1,5 B.

MaxkcuManbHBIA TOK Harpy3KH Ka)/I0T0 BbIXOJa HE JOJDKEH MPEBBIIATh ABYX
amnep. [lorpednsemas npubopom mMomHocTs 60 BT.

I"abaputHbie pazmepsl 270x165x150 mm. Bec 4 kr.

Ha0op Tesexex J1erkonoaABHKHBIX
Ha3navenue npudopa

KOMIUIEKT JETKONMOABMKHBIX TENEKEK MpEeIHa3HA4eH U1 IOCTaHOBKHU
JIEMOHCTPAIIMOHHBIX ONBITOB B CpeOHEH IIKOJie, Ha YpOoKax (HU3UKU II0
Pa3IMYHBIM pa3jieslaM Kypca MEXaHUKH.

KoMmiiekTHOCTH

JIBe TenexkH, NpeAcTaBisiomue coboil miar¢opmMbl Ha YeThIpeX KoJecax.
TopueBsle KpoMKH MIaTOPM OCHALIEHBI C OJHOW CTOPOHBI CTaJIbHBIMU
IJJACTUHAMU € KEPaMHYECKMMH MAarHuTamH, C Jpyrom - KpIOYKOM Ul
3alleTIeHUs] ¢ JUHAMOMETpOM WiIM HuThio. Ha mnatgopmax 3akpernsieHsl
IUIACTMACCOBBIE KOPOOKH, KOTOpBIE MOTYT OBITh 3allOJHEHbI TI'py3aMH II0
MEXaHHKe, ChITYYHMMH MaTepHallaMu, JIN00 BOJOH.

MaHoMeTp KMAKOCTHbBIN

MaHoMeTp JEMOHCTPALMOHHBIA NPEAHAa3HAYEH ISl BBISICHEHHUS NPUHLHMIA
JEWCTBUSA OTKPBITOIO MAaHOMETPA, u3MepeHus napiieHus 10 400 MM BOJSHOTO
cTon0a BBIIE M HIDKE aTMOC(HEPHOTO HaBieHus. Ero MOXXHO NMPUMEHSTH B
KauyeCcTBe YYBCTBUTEIBHOTO WHJIMKATOpa HJisi HAOMIONEHUM W3MECHEHHS
JABJICHUN TIPU MOCTAHOBKE OMBITOB MO KypCy QPHU3UKH.

MaHoMmeTp mpeacTaBisieT co00i  JTyrooOpa3Hyl CTEKISHHYIO TpPYOKYy ¢
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MUJUIMMETPOBBIMHA JCJICHUAMHU, YCTAHOBJIICHHYIO B IIJIACTMAaCCOBOM KOPITYCEC, B
KaXXJ10M M3 KOJICH KOTOpOI71 HUMCECTCA IOIIJIaBOK-OTMCTYHK.

Mexny KoseHaMH TPYOKH YCTaHOBJICHA JBYHAIpPaBJICHHAS MUJUTUMETPOBAS
mikana, o0o3HaueHHas B cepeaune 0, BHM3 U BBEPX OT HYJS pa3MeueHHas 0
15 cm.

[Tanens npubopa cHaOxeHa MPY>KUHHBIM KPOHIITEHHOM JJIsi YCTAaHOBKU Ha
CTEPKEHb IITATUBA JIEMOHCTPALIMOHHOIO AUAMETPOM 10 9,5 MMm.

K omnomy u3 BepxHHX OKoHuUaHMi U-00pa3zHoil TpyOKHM NpHCOEIHHEHA
TpyOKa C TpPONHHUKOM, 3allMIIEHHAas OT IIepelioMa B MECTE KpeIUICHUs
CTaJIbHOU MPYKUHOM.

OauH U3 OTBOAOB TPOMHMKA CHAOXKEH TPYOKOM C YCTaHOBIECHHBIM Ha Hee
NPY>KUHHBIM 32KUMOM. C €ro MOMOIIbIO OCYIIECTBISETCS MNPUBEACHUE
YPOBHS )KUJIKOCTH B HYJIEBOE MOJIOKEHUE.

[Ipu npoBeneHnn U3MEpeHU TPYOKY 3alOIHSIOT MOJKPAIIEHHOW BOJON TakK,
9TOOBI TIPU OTKPBITHIX KOHIIAX YPOBHH HJIKOCTH B KOJIEHAX HAXOJMIUCH Y
orMeTKkH "0" mIKaIbl.

B xomruiekte ¢ mpuOoOpoM NOCTaBIsAETCS KPACHBIM MOPOIIKOBBIM KpacuTesb 1
LINpULl ¢ TOHKOM TpyOkoM ans 3amonHeHuss U-oOpa3Hol  TpyOku
MOJKPALICHHON )KUAKOCTBIO.

9. | HaGop nmanouek mo »JIeKTPOCTATHKeE
Ha3nayenmne
HaGop mpennazHadeH AJisi SJIEKTPU3ALMU TeJl U MOYYSHHSI TTOJOKUTEIBHBIX
U OTPULIATENBHBIX 3apsiIoB TMPH MPOBEICHUHM JEMOHCTPALMOHHBIX OIBITOB
IO AJIEKTPOCTATHKE
KomnektHocTh
[Tanouka cTexyssHHas — 1 mrT.
[Tanouka ruractmaccoBast — | .
JlockyT menka — 1 mr.
JlockyTt Mmexa — 1 .
PykoBozcTBO 1O 3KcmTyaTauud — 1 1mT.

10. | HaGop Tes1 paBHOI0 00beMa 1eMOHCTPALMOHHbII
[IpennasHaueH Ui ONpENeNIeHUs] U CPABHEHHS TETUIOEMKOCTH M IIJIOTHOCTH
Pa3IUYHbIX TBEPJIBIX MaTepHaoB.
Conepxxkut 3 Tena U3 pa3IMYHBIX MaTepHasioB. Tela MpencTaBIsSIOT COOOM
OpYCKHU IMJIMHAPUYECKON (POPMBI C KPIOUKOM Ha OJTHOM KOHIIE.

11. | HaOop Tes1 paBHOIi Macchl 1eMOHCTPAIIMOHHBIH
[IpennasHaueH i1 NMPOBEACHUS OIBITOB IO OINPENENEHUI0 M CPAaBHEHUIO
TUTOTHOCTH Pa3IMIHBIX MaTepHaJIOB.
HaGop comepxut 3 Tena M3 pa3snuyHBIX MaTepuasioB. Tena mpeacTaBisIOT
co00i OpyCKH HUIMHIPUUECKON (OPMBI ¢ KPIOYKOM Ha OJIHOM KOHIIE.

12. | Ilpubop nemoncTpannoHHblii uudposoii IMKII-3

Ha3nauyenune

[IpuGop xomOunupoBanubii 1udposoit IIKI[-3 npennaznayen ans
o0ecreyeHus JIEMOHCTpalii 1o (H3MKE B COOTBETCTBHM C y4eOHOM
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nporpammoii 8-11 kimaccoB 0011e00pa30BaTEIBHOM IIIKOJIBI.

Hcnonp3yercss BO BCEX JIEMOHCTPAIIMOHHBIX KOMIUIEKTaX 00OpyJIOBaHUS,
n3mepsier 11 mapamerpoB, OJHOBPEMEHHO [0 Tpex IapaMeTpoB, [iBa
u(POBBIX MHAWKATOpA, OJMH JIMHEHHBIH, 3BYKOBOW CHTHal, 2 BBIXOJa Ha
aJeKTpoMarHuT (st ympamieHuss mammHkod B KJIM-1), mepekimrodeHue
PEXKUMOB CO BCTPOEHHOM KJIaBUATYpbI OO mysbToM Y.

KomIuiekTHOCTD
1. TIKII-3 ocHOBHOM 010K -1 1mIT.
2. bnok nuranus - 1 mr.
3. IMymer AY - 1 mr.
4. Onucanue, NacmnopT, ykiaaaka -1 k-T.

TexHUYeCcKHE XaApaKTEePUCTUKH

1. H3mepsieMble BEIUYHHBIL:

mpeiesbl U3MEPEHHS HANPSKeHHsI IOCTOSHHOTO Toka +/-120 B;
MpeJIeITbl U3MEPEHUs TIOCTOSTHHOTO TOKa +/-5 A;

npenensl uamepeHus remnepatypsl -10+100 rpag C.

Taiimep 110 999 cex

[Tpu HanuuMK BHENTHUX U3MEPHUTENbHBIX Tpeodpa3zoBateneit (MI1)
BO3MOYKHBI U3MEPEHUS IPyTuX BeanuuH (cM. [lepeueHp
M3MEpUTENbHBIX MTpeoOpa3oBarTeneii).

Wupnkanys u3MepsieMoro napamerpa - 3 JecITUYHBIX pa3psa.
[Torpemnocts u3mepenus He Oosiee 2 eUHUI] MIAIIIETO pa3psaaa.
Hanpsoxenne nuranus 220 +/- 22 B.

[ToTpebnsemas MomHOCTH He Oonee 15 BA.

I"aGaputHblie pazmepsl He Oonee 297 x 150 x 60 mm.

Macca npubopa He 6o1ee 1,6 kr

PaGoune ycnoBus sKcrTyaTanum:

TeMIeparypa okpyxatouieit cpensl ot +10 go +35 rpag C,
OTHOCHUTEJbHAs BIXXHOCTH 10 80% mpu Temmnepatype +25 rpaz C.

NGO~ wWN

13.

K/J3-1 dnexkTpoauHamuka

Ha3znauenmue

TUMoOBON KOMIUIEKT EMOHCTPAIIMOHHOTO y4deOHoro obopymoBanus KJ[D-1
MpeIHa3HaueH IS MPOBEJICHUS JIEMOHCTPAMA IO JJICKTPOJAWHAMHUKE B
COOTBETCTBUH C JEHCTBYIOIIEH mporpaMmon Gu3uku o01eodpazoBaTeIbHON
mkonbl(21 gemoHcTpanus). Bxoautr B cocraB komiuiekta KO0 (KAD-1
anekTpoauHamuka +KJIO onTuka).

KommiiekTHOCTH

1. Crenpn (HabopHoe mose) - 1

2. Crotika (1 yCTaHOBKH CTSH/IA) - 2

3. KommuiekT mopysneit B coctaBe ( 28 it ):

Komnresoii - 4

[Tpsmoii - 4

VYrnoBotii - 4

[TpuGopHslii - 2

T-o0pa3Hsblii - 2

Pesuctop 1 Om - 1

Pesuctop 5 Om - 1

Pesuctop 10 Om - 1
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Pesuctop 20 Om - 1

Jlamma 6,3B 0,3A -1

Jlammna 220B 60BT - 1

Kirou - 1

Knomka - 1

Huon - 1

Cseroaunon - 1

Peoctar 10 Om - 1

Konpnencarop - 1

4. TIpu6op ConpoTuBIeHUE TPOBOIHUKA - 1
5.Cnupans (Huxpom) - 1

6. Cniupasib Ha KoJjiojke (cTansp) - 1

7. Tepmope3ucTop Ha Koioake - 1

8. Komriekt kabereii B cocTaBe:

kabenb 80 cm 2 ; - 2

kabenb 50 cMm - 5

kabenb 20 cMm - 2

kabesb ceTeBOM ¢ BUIIKOH - 1

9. bnok nuranus BITH ¢ nacnoptom (bII - s KA3-1M) - 1
10. U3mep. npeodbpazoBarens Ommerp ( R -merp) (x [TKI[-3*) - 1
11. PykoBoacTBO

14.

K3-2 DaexkTpomarueTusm

Ha3znauyenmue

TumoBol  KOMIUIGKT  JEMOHCTpAalMOHHOTO  obopymoBanusi  KJ[D-2
MpelHa3HaueH [Isl MPOBEACHUS JIEMOHCTpAIMil MO SJIEKTPOMAarHeTu3My B
COOTBETCTBUH C JEHCTBYIOIIEH mporpammon U3k o0I1eo0pa3oBaTeIbHON
urkosibl (10 gemoHcTpanuii).

Jlnst mpoBeieHUs IeMOHCTpanuii Heooxoaum 0ok nutanus BITH (Bxomut B
coctaB K/I2-1 wiu nokynaercs otnensbHo) U ragbBaHometp (G2 ¢ TIKI-3 win
U3 cocTaBa kKaOuHeTa (GU3UKN).

KommiiekTHOCTH

. Pamka ¢ oOMoTKOIf - 1

. Pamka ¢ 0OMOTKOM ¢ MOAIMIMIHAKAMH - 1

. Pamka-nepxarens - 1

. IlonrocHO# HAKOHEUHUK - 2

. MarHut K MoJIfOCHOMY HaKOHEYHHKY - 4

. xana - 1

. Ctpenka npubopHas - 1

. Konnekrop - 1

. llleTkogepxaTenp co meTkamu - 1

10. Ykazaremnu - 2

11. IlITaTHB ¢ MPUHAAIEKHOCTAMU - 2

12. DkpaH npo3paunslii - 1

13. IlpoBona coemUHUTENBHEIE, K-T - 1

14. Ctpenka MarHuTHas Ha MOACTaBKe - 1

15. Maraut noakoBooOpasHslii - 1

16. Maraut nosocoBoii - 1

17. Usmep. npeodpaszoBarens ["anpBanomerp G2 (k [TKII-3) - 1

18. PykoBoacTgro - 1

0O IO\ DN WM =

\O

15.

KJAK® KBantoBas ¢pusuka

Ha3nayenue

Tunosoii KOMIIJIEKT JIEMOHCTPALIMOHHOTO o0opynoBaHus KIK®D
Ipe/iHa3HaueH Juisl u3ydeHus (oTorIeKTpuieckoro 3gp¢ekra 1 ero 3aKk0HOB B

25




COOTBETCTBUH C JICHCTBYIOIICH MporpaMMoii (Gpu3nku 00111eo0opa3oBaTeIbHOM
LIKOJBL(6 TEMOHCTpALIHT).

W3meputenbHoii  0azoif  komiuiekta  sBisiercs  mpuoop  IIKI[-3. B
neMoHcTpanuax 1o ¢orodddexry npubop paboTaeT B pexkume, Korjpa Ha
JEBOM LHU(PPOBOM HHIUKATOPE BBICBEUMBAETCS 3HAYEHUE AHOIHOIO
HampsDKGHUs, a Ha TMpaBOM UWHAWKaTope - 3HadeHwe ¢(oTtoToka. Bcee
JEMOHCTpaluu cobuparoTcs Ha cteHae u3 komruiekra K/193-1
KommiekTHOCTH

[uHkoBas 1y1acTuHa

Menanas miiacTuHa

OrmpaBa ¢ METaNIMYECKON CETKOM

OceTuTens B KOpIryce

BrICOKOBOIBTHBIN TIPeoOpa3zoBaTellb

Bakyymnsiii porosniement ®IY-2 B kopiryce.
W3mepurenbHblii mpeodpazoBarens "Y cuntenb GoToToKa'
Wznyuarens yneTpaduoneroBoro ceera OYOK-01y
[Ipo3padnoe cTekio

Hab6op cBeTodmibTpoB

Moayib ¢ TOTEHIHOMETPOM

CoenuHutenbHBIE TPOBO/IA

Kab6ens ¢ pazpemom s [TKII-3

PyKOBOJICTBO 1O IPOBEACHHUIO IEMOHCTpAIUI

16.

KoMnac ;xuakocTHBIN

OcHoBHbIE 0CO0EHHOCTH:

Komrmac ckiiagHoM, >KUKOCTHBIN B METAITHYECKOM KOPITyCe, C OTBEPCTUEM C
HUTBIO JJIS TOYHOTO OPHUEHTHUPOBAHUS, JHHEHKa ¢ MacmTadom 1:25000.
udepbiatr y Kommaca IUIaBAIONINH, TUCKOBBIM, CBETSAIIMNCS B TEMHOTE.
Komnac ocHaiieH yBenu4uBaroIield MPOCMOTPOBOM JIyNOW Ha CKJIAaJIHOM
KpOHIITENHE.

[Mudepbiat uMeeT aBe MIKAJIBL:

1-asa: 360°, niena menenus 5°

2-as1: 6400 mun ¢ neHoii nenenus 40 munoB (ans yao0cTBa "Hynu" He
0003HayvarTCH, T.€. Ha IIKajge 0003HaYEHbI TOJIBKO COTHH: 2;4;6 U T.11.).
Kommnac npennazHadeH uisi OpUEHTUPOBAHUS Ha CyLIE U Ha Boje. SBusercs
HE3aMEHUMBIM TTOMOIITHUKOM JIJIs1 JIFOJICH, BEAYIITUX aKTUBHBINA 00pa3 KU3HHU:
OXOTHUKOB, TYPUCTOB U T.J.

TexHn4yeckue XapaKTePUCTHKH:

I"aGapuTHble pazmepsl 25x58X75 MMm.

Bec 150 T.

17.

KommniekT npoBoaos

Habop coenuHUTENbHBIX MPOBOJOB MpeJHA3HAYEH ISl MCIOJIh30BAaHUS Ha
ma0OpaTOpHBIX paboTax W TPAKTUYECKHX 3aHATHUSAX TPU COCTABICHUU
anektpuueckux nened. [IpoBon mmeer cedenwe 1-1,5 MM M Haxomurtcs B
MIPOYHOM, THOKOH m30MsAIMU. KOHIIBI MPOBOIOB 0hOPMIIEHBI IITEKEPAMHU.
MaxkcuManbHO JOMYCTUMBIN TOK 4 A

Cocras:

[TpoBoa qmuuou 100 Mm - 4 miT.

[IpoBox nnunoi 250 MM - 2 mIT.

[TpoBoa pymmHoM 500 MM - 2 miT.

18.

Maruut U-00pa3Hblii 1a0opaTopHbIii

Hasnayenue

Marnut U-00pa3Hblii 1eMOHCTPAIIMOHHBIN TTpeIHA3HAYEH I UCTIOIb30BAHUS
B JIEMOHCTPALIMOHHBIX OIBITaX JUId T[IOJYYEHUS] MAarHUTHBIX CIHEKTPOB,
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Ka4ueCTBEHHOTO M3YYCHHsI CBOMCTB MAarHuTa, JBIKCHHS TPOBOJHUKA C TOKOM
B MarHUTHOM T[OJI€ W ONBITOB MO 3JEKTPOMAarHUTHOW HMHAYKIIUH.
MarauT M3roTOBJCH M3 MOJIOCOBOM cTamu cedeHweM 10x18 MM m mMmeer
paccrosiHue Mexy nontocamu 54 mm. Kaxksas mojioBuHa MarouTa okpamieHa
B pa3HbI 11BeT. Pa3HOMMEHHBIE MOIOCa MAarHUTOB 3aMKHYTHI TUIACTUHOW W3
MSTKOM CTalIH.

KoMILleKTHOCTH

Marunut U-06pa3sblii — 1 mT.

CranpHas miactuHa — 1 mr.

Kopo6ka ans xpanerust — 1 mr.

PykoB0JICTBO 1O 3KCILUTYaTalMu — 1 mr.

19.

MarsHuT 1oJ10coBO JIaO0PATOPHBIH
Hasnayenue

[IpenHasHaueHsl [UIsi  HCIOJB30BAaHUS B JaOOPAaTOPHBIX  OMBITaX IO
MarHeTu3My U OJJICKTPOMAarHeTU3My Ha Yypokax (u3uku B cpemHen
o0mieoOpa3oBarenbHON IIKOJEe. MarHuThl MCHONB3YIOTCS B TakuxX padoTax,
KaKk M3yYE€HHE MAarHUTHOrO IOJS IMOCTOSHHOTO MArHuTa, MOJEIUPOBAHUE
CIIEKTpa MarHUTHOI'O IOJSA C MOMOIIBIO CTaJbHBIX ONWIOK, JIEMOHCTpAaLUU
3JIEKTPOMATHUTHON UHIYKLIHMH.

KoMmiuiekT nocraBku

B KOMITIEKT MOCTaBKH BXOJAT ABa MOJIOCOBBIX MarHuTa.

Kparkoe onucanue

[IpencraBistoT coboOif HaMarHUYEHHBbIE CTalbHbIE OpPYCKU MPSMOYTOJIbHOU

(GbopMBI, C JBYXIIBETHOM OKpacKOW, COOTBETCTBYIOIIEH CTaHIAPTHOMY
0003HAYECHHIO MMOJTIOCOB MarHUTA.

20.

Ha6op rpy3oB no mexaHuke

Hasnayenmne

HaGop rpy3oB mnpeaHazHaueH [UIsl MCHOJIb30BAaHUS NPU TPOBENECHUU
(GpOHTATBHBIX JIAOOPATOPHBIX PabOT MO MEXaHUKE U APYIMM pazjiesiaM Kypca
bu3uku.

TexHnuyeckue XapakTepUCTUKH, KOMILJIEKTHOCTh H YCTPOICTBO
["aGaputHble pa3zMmepsl B ynakoBke - 10*7*4 cm

Bec - He 6omee 0,54 kr

Bec xaxpgoro rpy3a - 50 r

B xommiexT BX0oAAT:

rpy3bl HUIUHApPUYEcKon ¢popMsl - 10 miT.,

PYKOBOJICTBO IO AKCIUTyaTauu - 1 mr.

Bce rpy3bl UMEIOT MO JBa KprOYKa, pPacloJIOKEHHBIX Ha MPOTHBOIMOJIOKHBIX
CTOpPOHaX, Ha KaXJIOM TIpy3e HaHeceHO oOo3HaueHue ero Mmaccol. Habop
YIIO)KEH B KOPOOKY.

21.

IIpudop IIpaBuio Jlenna

Ha3nayenue

[Ipubop mnpenHazHaueH JUIsl HCCIICAOBAHUS 3aBHCHMOCTH HAalpaBlICHUS
HHAYKOMOHHOI'0O TOKa OT XapakTepa MHW3MCHCHHA MArduTHOI'O IIOTOKaA,
BBI3BIBAIOLIETO TOK.

OcHoBHBIE YacTH mpudopa

[TpuGop COCTOUT M3 JIBYX OJIMHAKOBBIX AITIOMHUHHEBBIX KOJEIl JHAMETPOM 55
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MM, UPUHOK 17 MM 1 TonmmHOo#M 0,1 MM, 3aKpeTIEHHBIX HAa KOHIAX JIETKOTO
QIIOMMHHEBOTO KOpPOMbICHIA AMMHOM okosno 160 MM. OnHO M3 KoJel uMeeT
nmpopesb. B cepeamHe KOpoMmbIcia 3alpeccoBaHO METAUIMYECKOE THE3I0 CO
CTCKJISTHHBIM TIOJIISITHUKOM JUIsi HacaXWBaHWs Ha octpue uribl. K mpubopy
MIPUJIATalOT MOJICTABKY U CTOMKY C OCTPHEM.

22. | IIpuGop nJst u3y4eHUus: TPAeKTOPUH
Ha3znauenmue
[Tpubop npeaHa3HaueH A IOCTAHOBKU (DPOHTATIBHBIX JIAOOPATOPHBIX padboOT
1 GU3UYECKOT0 TPAKTUKyMa 10 MexaHuke: «VI3ydyeHue IBMKEHUS —Tela,
OpOILIEHHOT0 TOPU3OHTANIBHOY, «M3yueHune 3aKoHa COXpaHEHUS! UMITYJIbCay.
YCTpoiicTBO U TeXHUYECKHE JaHHbIE Tpudopa.
B cocraB npubopa BXozT:
JloTok JyrooOpa3Hblii € METAIMYECKOW O0O0WMOH MOoJ CTPYOLMHY.
B BepxHeii yacTu J0TKa HMeeTcsi OTBepcTHe Moi BUHT M4 c¢ dacoHHOU
ronoBkoi. [Tox BUHT 3akuMaeTcsi MeTaJindeckasi [ -oOpa3Has mosocka ¢ 28-
MUJUIUMETPOBOI Tipope3bto. OHa CIYKUT JUid (PUKcallMK MecTa MycKa Iapuka
CJIOTKA IpU NOBTOPEHUU OIbBITOB, a TaKXe [UIsl pEryJIMpPOBAaHUS BBICOTHI
ycKa.
[Tpucniocobnenne ¢ OMPOKHUIBIBAIOIUMCS CTep)kHEM. OHO KpemuTcs
C TIOMOIIIbI0 BHUHTA C IMOTAWHON TOJIOBKOW M raiikk C ()aCOHHOM TOJIOBKOM
B KOHIIE JIOTKA B CHELIMAJIbHO PEAYCMOTPEHHOM OTBEPCTHUH.
Otsec.
CrpyOuuna.
I'-00pa3Hblil LUTOK C YIPYTUMH IJIACTUHAMM U1 OJTHOBPEMEHHOTO
cOpachIBaHUSI IAPUKOB.
JIBa 1mapuka: CTaIbHOM U CTEKJISIHHBIN.
Kycouek miactmimza.
Bce neranu npubopa pa3MelieHbl B IEHOIIACTOBOM KOpOOKe-YKIIaJIKe.
23. | DaekTpockonbl (Mapa)
Ha3znauenue nocoous
[IpenHnaznaueHsl 1715 TPOBEAEHUS J1a00PaTOPHBIX PabOT MO AJIEKTPOCTATHKE B
Kypce ¢u3MKu B cpenHed oOmieoOpazoBarenbHOM mikone. Ilo3Bossitor
OOHAPYKHUTh 3aps[l, ONPEIETUTh €r0 3HAK U BETUYHHY.
KommiekT noctaBku U KpaTkoe onucanme
B KOMIIIEKT BXOJAT /1Ba AJIEKTPOCKOIIA.
Kaxxapiii 35eKTpoCcKoI NpeCcTaBiseT cOOOM JIETKUM JIETIECTOK M3 CTaHUOJIH,
MOJIBEIIEHHBIH K MeTalInyeckoMy cTepkHio. [IpubGop momemen B
MPO3pavHbIN TUIACTMACCOBBIA KOPIYC M CHAO0XEH IIKAJIOW JJIsi ONPECICHUS
BEJIMYMHBI 3apsijia.
24. | JIabopaTopHbIii Ha0op MarveTusm

Ha3nauenue
Hab6op npennaznaden st npoBeieHus: GPPOHTATBHBIX TAOOPATOPHBIX paboOT
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M0 U3Yy4YCHUIO CBOMCTB ITOCTOSSHHBIX MAarHUTOB

KoMiuiekTHOCTD
Marsut 1yroo6pas3Hsliii ¢ 2-Ms SKOpsMH —1 1IT.
MarsuT KoabIIEeBOM — 2 MIT.
Marsut 1noJj10coBOi — 2 1IT.
Marsaur Kpyribii — 2 wr.
Komnac yuennueckuii —1 mir.
MaruutHas ctpenka — 1 wr.
[ToacraBka ¢ urosikoit — 1 mT.
Tenexka JIerkonoABUKHas —2 MIT.
JXKerne3Hblif MOpoOIIOK B Ipo3payHoi KopoOke —1 miT.
[Inomanka moaq MarHuThI ¢ OTBEPCTUEM — | IIT.
HaGop pa3nu4HbIX MaTepuajIoB B yIakoBKe — 1mT.

25. | JIabopaTopHblii Haoop TenJioBbie ABIEHUS
Ha3znayenue HaGopa
Habop npeana3naveH /i BHIOTHEHUS SKCIIEPUMEHTAIBHON YacTH Kypca
(Gu3MKK B OCHOBHOM U cpefHel 0011e00pa30BaTeIbHOM MIKOJIe
KommiiekTHOCTH
B cocraB Habopa BXOIAT:
1. JIBe mpoOUpKHU pa3HON €EMKOCTH U MJIACTMACCOBBIC MOJICTABKH K HHUM.
2. KayuykoBbie mpoOKH K IpOOHpPKaM C OTBEPCTHSIMHU.
3. [Ipo3paynble NOIMITUICHOBBIE TPYOOUKH (OHU BCTABIIAIOTCS B IPOOKH).
4. TepMoMeTp KUAKOCTHBIN € IPEENIoM U3MepeHus oT «-14» no «+ 60» °C
u ueHoi aenenus 2°C.
5. CTepXHU: aIIOMUHUEBBIM, JATyYHHBIM, IJIACTMAcCOBBIM. OHHU UMEIOT
OJINHAKOBBIE pa3Mephbl.
6. Kopobouka c Ba3elMHOM, WM CMa3blBAalOT MPOOKH U MPHULETIISIOT
CIMYKH UJTU TBO3JIUKU K CTEPKHSM.
7. CTeapuHOBasi CBEYA.
8. Kopobka — yknaaka Ais pa3MeIIeHUs U XpaHEHUsT BCEX KOMIIOHEHTOB
Habopa. JTta ke KopoOKa mpeaHa3HadeHa Il COOPKH SKCIEPHUMEHTAIBHBIX
YCTaHOBOK. Omna ocHaieHa JBYMsI npopUIEHBEIMU CTOMKaMH,
K Hel MPUKIIaIbIBAIOTCS CTPEJIKa, KOJIOK U JIBa BUHTA.
Habop ocHaimieH NUCBMEHHBIM PYKOBOJICTBOM C MOAPOOHBIM OMHCAaHUEM
ITPOBOAMMBIX OIBITOB.

26. | JlabopaTopHbIii HA60pP DJIEKTPHUIECTBO

Ha3nayenue HaGopa
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HaGop mpenHasHadeH A7l BBIOJHEHHS SKCIIEPUMEHTAIBHON YacTH Kypca
(¢u3MKN B OCHOBHOI U cpefHelt 0011eo0pa3oBaTebHON MIKOJIE.

KoMniaekTHoctns

1. /IBe yKIaaKu ¢ KOHTAaKTHBIMH MPY>KHHAMH JIJIS TATbBAaHUYECKUX
snemenToB Tuna "®ununc", "Kogak" u ap.

2. Tpu namnouku Ha nmojcTaBkax tumna -1,5 B - 0,25 A.
3. Tpu KHOIIOYHBIX BBIKIKOYATEISA.

4. HOI[CTaBKa CO CrI€eHAaJIbHBIMH KOHTAaKTaMH IJI IIPOBEPKU
MMPOBOAMMOCTHU BCIICCTB, U3TOTOBJICHHBIX B BUAC IIJIACTUH.

5. Karymika co cbeMHBIM KeIe3HbIM CEPICYHUKOM (OOITOM).

6. IlimacTuHbI U3 KECTH, 6YM8.FI/I H IIJIOTHOI'O KapTOHA - BEIICCTBA IJIA
IMPOBECPKU UX IJICKTPOIIPOBOAUMOCTH.

7. 1eBATh COEAMHUTEIBHBIX ITPOBOJIOB C JIAIIKAMU Ha KOHIIAX.
8. Kopobka-yknaaka, B KOTOpO# pa3MelleHbl Bce KOMIIOHEHTHI Habopa

Ha6op OCHAlICH ITMCbMCHHBIM PYKOBOACTBOM C HO,I[pO6HBIM OIIMCaHUEM
IIPOBOAMMEBIX OITBITOB.

217.

JlaGoparopubiii Ha0op U3onpouecchl B razax
Ha3znayenne
[Tpubop npeaHasHayeH Jyis 1a00paTOPHOrO UCCIET0BAaHUS H30TEPMUYECKOTO,
M300apHOTO U U30XOPHOTO MPOLIECCOB B razax.
TexHu4ecKkue XapaKTePUCTHKH U KOMILJIEKTHOCTD
l"abapuTtHbIe pa3mMepsl B yakoBKe (1. *IIUp. *BBIC.), CM......... 15*11%*3
BEC, KT, HE OOTIEC.....cciiieiieeiiiiiieeee ettt e et e e e 0,12
B xoMILUIEKT BXOIAT:
IUIaCTUKOBBIN cocyn (06beM 40 mi) —1 1wT.,
MEJIUIIMHCKUH MaHOMeTp — | miT.,
mnpun (o6beM 10 M) ¢ oungpoBaHHOM MmIKaigol — 1 mrT.,
3a)KUMEI — 2 IIIT.,
TPOWHUKH — 2 WIT.,
JuinHHag Tpyoka [IBX (BHyTpeHHMi tuamerp4 mm, juinHa 25 cm) — 1 wr.,
kopotkue TpyOku [IBX (BHyTpeHHMit quamerp4 MM, 1iuHa 4 cM)— 4 1mirT.,
PYKOBOJICTBO 10 3KCILTyaTauy — 1 mr.
Habop no3Bossier mpoBepuTh BhINOIHEHHE 3aKOHOB boiinsa-Mapuotra, I'eii-
JIroccaka u Hlapiis.

28.

Taoannsl @usuka 10 kiaace

VueOnrbIii amb00M U3 16 JIHCTOB.

Aptukyn - 5-8591-016.

dusnyeckue BeIMYUHBI U (yHIaMEHTAJIbHBIE KOHCTaHThI. CTpoeHue aToma.
Kunematnka BpamaTtenbHOro nBkKeHUs. KuHemartnka KoieOaTelIbHOTO
nBOKeHUs. 3akoHsl HproTona. PabGora cuibel. J{mHaMuKa CBOOOIHBIX
kosnebanuit. CKOpOCTh CBeTa - MaKCHMalbHas CKOPOCTh PacCHpOCTpaHEHUs
B3aUMOJIEVCTBUS. ArperarHsie coctosHus BemiecTBa. [llkama temmeparyp.
Hukn Kapno. CxukeHHe Tmapa 0OpU  €ro  M30METPUYECKOM  CHKATHH.
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Kpucranmnmueckue Tena. [IpononbHBIE BOJIHBI. HanpspkenHocTh
QJICKTPOCTATUYCCKOT'O I10JI4. I[I/IBJIGKTpI/IKI/I )41 IMPOBOAHUKHA B
ANEKTPOCTATUYECKOM II0JIE.

29.

Taoaunsl @usuka 11 kiaace

VYuebnslii anp00M u3 15 nuctos. Apt. 5-8616-015.

Ilepenaua wu pacnpenenenue 3iekTposHeprun. Panmonokanus. Jlasep.
DHepreTuyeckass cucteMa. AToMmHas anekTpoctaniuda. [Ipocreimmii
paguonpueMHuK. Tpanchopmarop. DIEKTpOMAarHUTHAsT  WHAYKIHUS B
COBPEMEHHOM TEXHUKE. DJIEKTPOHHBIE JIaMIIbl. DJIEKTPOHHO-ITy4eBasi TpyOKa.
[TonynpoBoauuku. IlomynpoBoaHukoBbei auon. Tpanszucrop. Ilnanerapnas
Mozenb aroma. OmbiT Pesepdopna. llemnas simepHas peakius. SmepHbrit
peaktop. PenrrenoBckas Tpyoka. Tepmo- u hoTope3nucTopsl.

3.1.5. O6opynoBanue yueOHoro kabmuera Ne219:

Ne

HanmenoBanusi 00b€KTOB M CPeICTB MATEPHATbHO-TEXHUYECKOTO
ol0ecreyeHus

IIpuMmeyanus

XuMuu 1 6M0JI0THH, (PU3HOTOTHH, AHATOMHUHU H THTHEHBI, BO3PACTHONH AaHATOMHUM, (PU3HOTOTHH

U I'NTrU€HbI

Oo6opynoBanue

Paboune MecTa 1o KOJIMYCCTBY 06y11a10m1/1x051

Kommexr- 15
cToJ10B, 30
CTYJIbCB

Pabouee MecTo mpenojaBaTesns

1

Knaccaass mocka

1

TexHnveckue cpeacrea oﬁyqe}mﬂ

HoytOyk ¢ goctynom B cetb HTEpHET

1

[TpuGopsr:

-npubop iss OOHApy>KEHHs JbIXaTeIbHOIO Ia3000MEHa y pacTeHUd u
KUBOTHBIX;

-puOOp AJIs MOJITyYEHHsI ra30B

2 sK3eMIIsIpa

MHUKpPOCKOTIBL, TYIbI

103k3.

TeneBuzop

Komnonku

JKpPaHHO-3BYKOBbIE 10c00HUs (MOTYT ObITh B IM()POBOM BH/IE)

=z s w

BuneodunbMel - 6uoi0rHs:
- «<Hacexomble — OMOIOTHSY;
- JKu3nb 5xuBOTHBIX ( TOA00pP BUACOGUIBLMOB)- 15 dunbmoB (5-15 MuH)
- «OKu3Hb B cenbBe peku AMa30HKWY - MHOTOOOpa3re KU3HHU Ha 3eMIIe;
- «Opranusmel 1 ux cpeaa ooutanus» - 10 ¢puabmos (mo10-15 mun)
- «CIIN — gyma 21 Bekay;
- puneMel cepun «Cpena oOuTaHUS

ITeuaTHbIe MocoOus

Temamuueckue madauybl O paz0enam — XUmus:

Kommekt Tadmuil mo TexHuke 0€30MacHOCTH;

[Teproanueckas cucteMa XUMUYECKUX JIEMEHTOB;

Tabnuna pacTBOPUMOCTH BEILIECTB;

Crpoenue aToma;

Knaccudukanus, ctpoeHue, THIII XMMHUYECKOH CBSI3U, PEaKIMH B
HEOPraHUYECKOM U OpraHNYeCKON XUMUU;

KauecTBeHHbIE peaklK B HEOpraHuueckoi u opranndeckor xumun; OBP;
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CtpoeHne oOpraHuYeCcKUX BEIIECTB (TOMOJIOTH ¥ U30MEPHI)
Temaruueckue TaOIUIBI IO pa3aenaM —OUOIOTHs (XUMHYECKast
OpraHu3aIus KJICTKN):
- KOMIUIEKT Tabnui «TexHuka 0€30IacHOCTHY;
-IePHOAMYECKAsi CUCTEMa XUMUYECKHUX JICMEHTOB;
- Ta0JIMIIa PACTBOPUMOCTH BEILECTB;
Temamuueckue mabauyvl — buonocus (pazoenwl):

- HAYKHU O IIPUPOJE; K
- IIGHTPBI IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUI;
- YPOBHU OpraHHU3aI|H KUBOM MPUPOJIBI U CPebl OOUTAHUS;
- [IeTIM TTUTaHHUS,
- KpyroBOpOT BEIIECTB (a30Ta U YIJIepoJa);
- SBOJIFOIIMOHHBIE MTPOIIECCHI B IPUPOJIC;
- KJIETKA U €€ XUMUYECKHIl COCTaB;
- (otocunres;
CTpOEHHE OPraHUYEeCKUX BeUIecTB (YIIeBOIOB, OEIKOB)
[TeyatHas pabodas TeTpaab - KOMIDICKT MPAKTHYECKUX PaboT 1Mo
OMOJIOTHH
2. KapTsr1 - 6uosnorus: Ji|
- (pusmueckast kapra 3eMiu
3. [TopTpeThl Y4eHbIX - OHOJIOrOB, XMMHUKOB |
V. | YueOHO-MeTOAMYECKHE MATEPHAJIBI MO THCIUIINHE
1. Martepuanbl 0 TEOPETUUECKON YaCTH AUCHUIIIMHBI —OUOJIOTHS:
- YMK mucturuidHel: GU3uKa, XUMHUSL, OMOJIOTHS;
- IEKLIMU TI0 TeMaM Kypca (mpe3eHTanus ¢ 0J0KOM IPOBEPOYHOTO
Martepuaa)
- HBOJIIOLMS OPraHUYECKOT'O MUPA; |
- B3aUMOOTHOIIICHUS] OPTaHU3MOB B OKPYXKAIOIICH cpejie;
- aHTPOIIOTEHE3;
- 9KOJIOTHS;
- MEXAYHApOIHbIE OPTaHU3AIMH 110 OXPaHE OKPYKAIOIIEH Cpebl U
3JI0POBbSI HACEJICHNS,
DKCMO3UIIMS MaTepUaIoB 00JACTHOTO KpaeBEAueCKOro My3esl.
2. Matepuaibl K MPAKTUICCKUM 3aHSATHM I10 JTUCIUATUIHHE:
- KOMIUIEKT pa3/IaTOYHOT0 MaTepHalia Mo pa3zeiaM: OKCUAbI, KHCIOTHI, 15
OCHOBaHWUS, COJIH; IK3EMILISIPOB
-TUAPOIIN3;
- KQUECTBEHHBIC PEAKITNN B OPraHUICCKOW U HEOPTAaHUICCKOU XUMHUH,
- IPaKTUKYM T10 PEUICHUIO 3a]1a4;
- CBOMCTBA OPTaHUYECKUX BEIIECTB;
- CTPOEHUE MUKPOCKOIA U KJIETKA;
- MOTH(UKAITMOHHAS U3MEHYNBOCTD;
- IAIIEBBIC JOOABKH;
- IPAKTUKYM 110 3Ko0JIoTnu «VccreroBanue BoIoeMay
3. KoMIIeKThl KOHTPOJIBHO-OLIEHOUHBIX CPEJCTB: K
- KOC, anMuHUCTpaTUBHbIE KOHTPOJIbHBIE PA0OTHI
4. KommuiekT MatepuanoB - oauMnuaza no 3K0J0Tuu 30
IK3EMILISIPOB
VI. | JlaGopaTopHoe 060py10BaHue —XUMHs. OMOJIOTHS: K
1. 1. Konmnekuuu - Xumusi:
METaJIIBL; TIACTMACCHI; KaydyKH, MPUPOTHOE TOILIMBO; BOJIOKHA; He(DTh 1 K

HPOAYKTHI €€ epepaboTKH, CTEKIIO.
2. Habops! MukpomnpenaparoB Jiisi paboThl ¢ MUKPOCKOIIOM.
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3..Xumudeckas ocya 1 XMMUYECKUE BEIIECTBA 110 BCEM pas3zeiiaM Kypca
JUIsL BBITIOJIHEHUS MHAMBUYAIbHBIX MPAKTHUYECKUX U JIAOOPATOPHBIX padoT

VII. | leMmoHcTpaniMoOHHOE 000PYy/10BaAHME!

Konneknuu — 6uosnorus (KOMIIEKT MUKPOIIPENApaToB):
- TKaHU
- MPOAYKTHI IEPEPAOOTKU MIEPCTH
- IIEJIK
- ceMeicTBO 6abouek
- TUTO/IBI C/X PAacTeHUH
- CEeMEHA U ILIOJIbI
- MUHEpaJIbHBIEC yI00peHNUs
JnHamMuyeckue mocooust — OMOJIOTUs: Ji|
- CHUCTEMATHKa ¥ 3KOJIOTHUSI MIICKOITUTAIOIIUX
- MUTO3 B MEHO03;
- MHTO3;
- JIeJICHUE KIICTKH;
- DBOJTFOIHS BAXKHEUIITNX CUCTEM OPraHOB ITO3BOHOYHBIX;
- )KU3HEHHBIC (OPMBI PaCTCHHIA,
- CTPOCHHUE U Pa3BUTHE THJIPHI;
- CTPOCHHE M pa3HOOOpa3nue MPOCTEUIITNX;
- OmocuHTE3 OEKa;
- MOHOTHOPHUTHOE CKPEIIMBAHUE;
- HETIOJTHOE JIOMUHHUPOBAHUE;
- B3aUMOJICHCTBHE I'CHOB;
- TCHETHKA TPYII KPOBH;
- CEMCHa | TUIOIBI;
- KIaccu(UKamusl )KABOTHBIX U PACTCHUI
I'epbGapuu — OGuosorus:
- TUKOPACTYIINE U KyJIbTypHBIC PACTCHHUS,
- FTEHETUKA U CEIICKIIHS;
- OCHOBHBIE TPYIIIBI PACTCHHIA,
- MopdoIoTHs pacTeHU;
- TCHCTHKA M CEJICKITUS

Ycii0BHBIE 0003HAYECHHS
I — oemoncmpayuonnuwiil sxzemnisp (1 9x3., Kpome cneyuaibHo 02080PEHHbIX CIYYAEE),
K — noanwiii komniekm (ucxoos u3 peanibHoU HANOIHAEMOCU 2PYNNbL),
D — xomniexm 015 ppoumanvHou pabomul (NPUMePHO 8 08a paA3a MeHblue, YeM NOTHbLL KOMNIEKM,
mo ecmb He MeHee 1 9K3. Ha 08X 00YUaArWUXCs);
Il — xomnnekm, HeoOXOOuMbIL Ol NPAKMUYECKOU Ppabomvl 6 2Spynnax, HACYUmMbleaoWux no
HeCKobKo obyuarouuxcs (6-7 3K3.).

3.2. AH®POPMAIIMOHHOE OBECIIEYEHHE OBYYEHUA
Nudopmanuonnoe odbecnevyenne 00y4eHust
Ilepeyenb ncnob3yeMbIX y4eOHbIX H3AaHuil, UHTEepHeT-pecypcos,
JAONOJHHUTENbHON JIUTEPaTypPHhI

(xumusi, OuoI0THS)

OCHOBHBIC HCTOYHUKH:
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1. ["abpuensH, O.C. Xumusl. 10  kiacc. ba3oBeil  ypOBEHB:
yueonuk./O.C.I'abpuensn.-5-e uza., crepeoturt.- Mocksa: Ipoda, 2017. — 191 c.

2. ["abpuensH, O.C. XuMusl. 11 KJIacc. ba3zoBeii  ypOBEHb:
yueOnuk./O.C.I'abpuensn.-4 -e u3zz., crepeorun.- Mocksa: JIpoda, 2017. — 223 c.
3. Kamenckuii, A.A. buonorusi: O6mas ouonorus.10-11 kmaccel: yueOHUK / A.A.

Kamenckuit, E.A.Kpukcynos, B.B. Ilaceunuk. — 7 — e wu3z., crepeorun. Mockaa:
Hpoda, 2019. — 367 c.

4, CuBornazos, B.W. buonorus: O6mas 6wonorus. basoseiii ypoBenb.10 kiacc.
yueonuk / B.1. Cuornazos, N.B. Aradonosa, E.T.3axapoBa. — 5 — e 3., CTepeoTHIL.
— Mocksa: [Ipoda, 2017. — 254 c.

5. CuBornazos, B.W. buomorus: OO6mas Ouonorus. ba3oBeiii yposens.l 1kiacc.
yaeonuk / B.1. Cuornazos, 1.B. Aradonosa, E.T.3axapoBa. — 4 — e u3., CTEpEOTHIL.
— Mocksa: [poda, 2017. — 207 c.

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

1. lNabpuensa O.C. Xumusi B TecTax, 3ajadyax, yIpaKHEHUSAX: y4ed. mocodue st
cTya. cpen. npod. yuebnbix 3aBegenui / O.C. I'abpuensn, I'.I'. JIbicoBa — Mockaa,
2006. - 75c.

2. I'abpuensn O.C. Ilpaktukym no oOIIei, HEOPraHWYEeCKOW W OpraHuYecKOn
XUMUM: yudeO. mocobue st cryd. cpea. npod. yued. 3aBenenuii / 'abpuensn O.C.,
OctpoymoB N.I'., lopodeea H.M. — Mocksa, 2007. - 123c.

3. Epoxun KO.M., ®ponos B.M. CoopHuk 3aga4y U ynpakHEHHH MO XUMUU (C
JTUTAKTHYCCKUM MaTepualioM): y4deO. mocoOue I CTYJAEHTOB CpeaH. mpod. 3aBen./
FO.M.Epoxun., B.M1 ®ponos— Mocksa, 2004. - 75c.

4, Iabpuensa O.C. Xumusa: oprad. xumus: yue0. mias 10 k. oOmeoOpas3oBar.
yupexaeHuii ¢ yrimyon. uzyuenuem xumuu / O.C. I'abpuensn, U.I'. Octpoymos, A.A.
Kapnosa — M., 2005. - 246c.

HNuTepHeT-pecypcesh:
1. OtkpeiTeiii koyuiemk: Xumwus: cait. - URL  http://college.ru/himiya/ (mara
obpamenus: 03.12.2019).

2. Bce s yumrens xummm: cairt. - URL http://him.1september.ru, (mara
obpamenus: 03.12.2019).
3. Poccuiickuii  oOmieoOpa3zoBarenbHbli  mopran.  XuMHUS — JUIsl  BCEX:

HWIITIOCTPUPOBAHHBIC MATCPUAJIBI T10 061H€ﬁ, OpFaHHHGCKOﬁ n HCOpFaHquCKOﬁ XUMHUUA:
caiit. - URL http://school-sector.relarn.ru/nsm/, (nara ooparenus: 03.12.2019).

4, Mup xumum: cait.- URL http://chemistry.narod.ru. (maTta oOpaIlCHHS:
03.12.2019).

S. Jomaminsas mkona. bubnmorexka BuaeOypoKOB IIKOJbHOM mporpammbl. URL
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/istoriya-razvitiya-
predstavleniy-o-stroenii-veschestva ((mara oopamenus: 03.12.2019).

6. «Cdoeps» YMK buonorus 10-11 kmace URL  http://sfery.ru/biology/about/174/
((mata obpamenwus: 04.12.2019).
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1. bubnnoreka BHUJIEOYPOKOB 1o LIKOJIBHOU IIporpaMme URL
https://interneturok.ru/ ¢usuka, 6uoaorus, xumus (nara oopamenus: 04.12.2019).

8. HoBukoBa, T.I'. YueGHo-meToquueckuii Matepuain no ecrecrso3Hanuto (10-11
KJyacc)/ TI. HoBukoga.- URL
https://nsportal.ru/shkola/estestvoznanie/library/2019/11/26/kontrolno-otsenochnye-
sredstva-po-estestvoznaniyu (mata ooparienus 04.12.2019).

Q. OtkpeiThiii kacc — CereBble oOpa3oBareibHbIE COOOIIECTBA [DIEKTPOHHBIN
pecypc] // CumopoB C.B. Caiitr  neparora-uccienoBatenss —  URL:
https://yandex.ru/search/?text=http%3A%2F%2Fsi-sv.com%2Fdir%2F2-1-0-
97%20&Ir=53 (nara oopamenus: 04.12.2019).

10. Caiit npenogaBarens xumuu u ouosornn KonosanoBoit Jluanu [DneKTpOHHBII
pecypc] // CumopoB C.B. Caiit neparora-uccienosarenss  URL: —
https://yandex.ru/search/?Ir=53&text=URL %3A%20nttp%3A%2F%2Fsi-
sv.com%2Fdir%2Fsajt_prepodavatelja_khimii_i_biologii_konovalovoj_lidii%2F1-1-0-
133%20(%D0%B4%D0%B0%D1%82%D0%B0%20%D0%BE%D0%B1%D1%80%D
0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%3A%. (nata oOpaiieHus:
04.12.2019).

11.  Caiit yuurens Ouonorun T.A. Kapnosoit [Dnexrponnsiii pecypc] // CumopoB
C.B. Caur regarora-ucciieIoBaTeIs — URL:
https://yandex.ru/search/?Ir=53&text=http%3A%2F%2Fsi-sv.com%2Fdir%2F1-1-0-
99%20 (mata obpamenus: 04.12.2019).

12.  Vuurensckuit noprai- COO0IIECTBO YUUTEIEH: CaiT.- URL:
https://yandex.ru/search/?text=http%3A%2F%2Fwww.uchportal.ru%2F&Ir=53 (mara
oOpammenus: 04.12.2019).

13. ®epnepanbHBIN TOCYIAapCTBEHHBIM 00pa3oBaTenbHBIN cTaHmapT: cait. URL: -
https://yandex.ru/search/?Ir=53&clid=2242347 &text=http%3A%2F%2Fstandart.edu.ru
%2C%20

NudpopmanuonHoe odecniedyeHue 00ydeHust
Ilepeyennb UCNOJIb3yeMbIX Y4eOHBIX U31aHuii, UHTEepHeT-pecypcos,
JAOMOJHUTEIbLHOU JTUTEPATYPbI
(pusuka)

OCHOBHBIC HCTOYHUKH:

1. [Munckuit A.A., I'pakoBckuii [1O. ®usuka: yueOuux/ A.A. [Munckuii, I"1O.
I'pakoBckwmit; [Tox obmr. pen. mpod., a.3.H. FO.W. Huka, H.C. [lypsimesoit - 4-¢ usm.,
ucrp. - M.: ®OPYM: HUHO®OPA-M, 2017. - 560 c.: un. - (IIpodeccuonambHoe
obpaszosanue). I'pudp MunoOp. [Pecypc snekTpoHHON OHMOMMOTEKH Znanium.com]
URL.: http://znanium.com/bookread2.php?book=559355

2. Koznmoa WM.C. ®usuka: yuyeOHOe mocoOHMe IJisi CpeAHUX Y4YEOHBIX
3aBenenuil/ M.C. Koznosa, FO.B. Illep06akoBa. — PoctoB H//l: ®enuke, 2012. — 409 c.:
ui. — (Cpennee npodeccruonanbuoe oopazoBanue. [pud MunoOp.

JIOHOJIHI/ITCJ'H)HI)IG HCTOYHUKH:
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https://yandex.ru/search/?text=http%3A%2F%2Fsi-sv.com%2Fdir%2F2-1-0-97%20&lr=53
https://yandex.ru/search/?lr=53&text=URL%3A%20http%3A%2F%2Fsi-sv.com%2Fdir%2Fsajt_prepodavatelja_khimii_i_biologii_konovalovoj_lidii%2F1-1-0-133%20(%D0%B4%D0%B0%D1%82%D0%B0%20%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%3A%2004.12.2019).
https://yandex.ru/search/?lr=53&text=URL%3A%20http%3A%2F%2Fsi-sv.com%2Fdir%2Fsajt_prepodavatelja_khimii_i_biologii_konovalovoj_lidii%2F1-1-0-133%20(%D0%B4%D0%B0%D1%82%D0%B0%20%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%3A%2004.12.2019).
https://yandex.ru/search/?lr=53&text=URL%3A%20http%3A%2F%2Fsi-sv.com%2Fdir%2Fsajt_prepodavatelja_khimii_i_biologii_konovalovoj_lidii%2F1-1-0-133%20(%D0%B4%D0%B0%D1%82%D0%B0%20%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%3A%2004.12.2019).
https://yandex.ru/search/?lr=53&text=URL%3A%20http%3A%2F%2Fsi-sv.com%2Fdir%2Fsajt_prepodavatelja_khimii_i_biologii_konovalovoj_lidii%2F1-1-0-133%20(%D0%B4%D0%B0%D1%82%D0%B0%20%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%3A%2004.12.2019).
https://yandex.ru/search/?lr=53&text=http%3A%2F%2Fsi-sv.com%2Fdir%2F1-1-0-99%20
https://yandex.ru/search/?lr=53&text=http%3A%2F%2Fsi-sv.com%2Fdir%2F1-1-0-99%20
https://yandex.ru/search/?text=http%3A%2F%2Fwww.uchportal.ru%2F&lr=53
https://yandex.ru/search/?lr=53&clid=2242347&text=http%3A%2F%2Fstandart.edu.ru%2C%20
https://yandex.ru/search/?lr=53&clid=2242347&text=http%3A%2F%2Fstandart.edu.ru%2C%20

1. Kann K.b. Kypc o6me#t ¢puzuku: Yueb. nocooue/ K.b.Kann. —-M.: KYPC:
NH®PA-M, 2014. —368c. [Pecypc anekrponHoii O6ubmmorekn Znanium.com] URL:
http://znanium.com/bookread2.php?book=443435

2. OO6mrast gusnka: PyKOBOACTBO IO JAaOOPATOPHOMY TMPAKTHKYyMY: Y4eo.
nocobue/ [lox pen. U.b. Kpsinenkoro u b.A. Ctpykosa. - M.: UHOPA-M, 2012. - 599
c. - (Briciree obpazoBanue). [Pecypc anekTponHoi Oubamorekn Znanium.com] URL:
http://znanium.com/bookread2.php?book=345060

3. Kypuan «Dusnka - mpoOIeMbl IPETOAABAHUSDY

4. Kypran «Dusnka B MIKOIEH

HNuTepHer — pecypcesbi:

1. YuurenbCkui mopran [INEKTpOHHBIN pecypc]|. — Pexum npocryma:
http://www.uchportal.ru/, cBOOOHBIN. — 3arJ1. ¢ FKpaHa.

2. OtkpeiThiii  knacc.  CereBble  00pa3oBaTelbHbIE  COOOIIECTBA
[OnexkTpoHHBI pecypc]. — Pexum npocrymna: http://www.openclass.ru/node/324,
CBOOOJTHBIN. — 3ari. ¢ dKpaHa.

3. Poccuiickuii  oOpa3oBaTelbHBIM TMOpPTal [DIEKTPOHHBIM pecypc]. —
Pexxum noctyma:  http://www.school.edu.ru/default.asp, cCBOOOIHBIN. — 3arI. ¢ dKpaHa.

4, @denepanbHbli  TOCYAapCTBEHHBIM  O0Opa30oBaTENIbHBIM  CTaHIApPT
[DnekTpoHHbIN pecypc]. — Pexxum poctyna: http://standart.edu.ru, cBOOOHBIN. - 3ari. ¢
3KpaHa.

5. ®usznka B LEJIOM [DNEKTPOHHBIM pecypc]. — Pexum pgocrtyna:
http://www.phyzika.ru/ CBOOOAHBIN. — 3arJl. ¢ IKpaHa.

6. AcTtpoduznueckuii moptai [ DIEKTPOHHBIN pecypc]. — Pexum nocryna:
http://www.afportal.ru/ cBOOOAHBIN. — 3arJl. ¢ IKpaHa.

1. [IxonbpHas PusnKa s yUUTENeH U YUCHUKOB [ DJIEKTPOHHBIN pecypc].
— Pexxum nocrtyna: http://www.alsak.ru cBOOOAHBIN. — 3ari. ¢ KpaHa.

8. O6pazoBatenbHbIi opTan "duz-mat knacc” [DIEKTPOHHBIA pecypc].
— Pexxum goctyna: http://www.fmclass.ru cBOOOIHBIN. — 3ari. ¢ dKpaHa.

Q. ®dusnka CTyJaeHTaM U IkoJibHHKaM. OOpa3oBaTenbHbd TpoekT A.H.

Bapruna, MU®U [DnextpoHHblii pecypc]. — Pexum nocryna: http:// www. phds.ru
CBOOOJTHBIN. — 3ari. ¢ dKpaHa.

10. Kadenapa u maboparopusi puszuku MHUOO (MockoBckuit UnctutyT
OtkpeiToro OOpaszoBanus) [DNEKTpoOHHBIM pecypc]. — Pexum goctyma: http://
www.fizkaf.narod.ru cB0OOIHBIN. — 3ari. ¢ SKpaHa.

11. 3anumartenbHas (u3Mka B BOMpocax M OTBETax [DJIEKTPOHHBIM
pecypc]. — Pexxum nocryna: http:// www.elkin52.narod.ru cBOOOIHBIN. — 3aril. C IKpaHa.

12, Ousuka, 10-11 xmace, KOHCTpyKTOp  €aMOCTOATENBHBIX U

KOHTpPOJBHBIX paboT, AnnpromeukuH C.M., CnyxaeBckuii A.C. [DaeKTpOHHBIN

pecypc]. — Pexum poctyma: http://nashol.com/2012112168174/fizika-10-11-klass-konstruktor-
samostoyatelnih-i-kontrolnih-rabot-andrushechkin-s-m-sluhaevskii-a-s-2010.html#download
CBOOOAHBIN. — 3arl. ¢ PKpaHa.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBbTATOB OCBOEHHUS YYEBHOM
JANCHUIIJINHBI

KoHTposib U oOlleHKa pe3yJdbTaTOB OCBOCHMS JHUCHUUILIMHBI OCYIIECTBIAECTCS B
Ipoliecce MPOBENICHUS TEKYIIEro KOHTPOJIS 3HAHMM, OCYIIECTBISIEMOTO B (opme
YCTHOTO OIpoca IO KOHTPOJBHBIM BOMPOCAM COOTBETCTBYIOIIMX PAa3fesioB,
MPOBEPKM M OLIEHKU BBINIOJHEHUS TMPAaKTHUECKUX 3aJaHuil, a Takke B XOJe
MPOBEICHUS MPOMEXKYTOUHON aTTecTaluu B hopme nuddepeHImpoBaHHOTO 3a4éTa
110 3aBEPLICHUIO Kypca.

Pe3ynomamul 00yuenusn Dopmovl u Memoovl OUEHKU
(npeomemmnoie)

- cOpMHUPOBAHHOCTh TpeacTaBiieHud o | OnepaTUBHBIN KOHTPOJIb:
LEJIOCTHOM  COBPEMEHHOM  €CTECTBEHHO- | - B YCTHOM WJIM IMCBMEHHOU
HAy4YHOM KapTUHE MHUpa, MNpUpojae Kak | hpopme;

€MHON 1EJOCTHOM CHUCTEME, B3aWMOCBS3H | - TECTUPOBAHUE

YEJIOBEKa, MIPUPOBL 151 oO0111ecTBa, | - MPOCMOTP U OIEHKAa OTYETOB IO

POCTPAHCTBEHHO-BPEMEHHBIX  MaciuTadax | MpakTUYECKUM padoTam;

Bcenennoi; - IPOBEPKA U OLIEHKA
IIPE3EHTALUU

- BJIaJICHUE 3HAHWSIMH O HamOosiee BaxHBIX | OrepaTHBHBIA KOHTPOJIb:
OTKPBITHSIX W JOCTHKCHHSIX B OOJIACTH | - B YCTHOHM WJIM TUCHMCHHOM
€CTECTBO3HAHMS, TIOBJIUABIINX Ha BOJIIOIUIO | opMe;

MPEJCTaBICHHA O TPHUPOJE, Ha pa3BHTHE | - TECTUPOBAHUE.

TEXHHUKH M TEXHOJIOTHIA; BeImosiHeHNE MPaKTHYCCKUX
pabor.

- IPOCMOTP U O0CYKJICHHE
JIOKJIQJIOB, pedepaToB

- C(l)OpMI/IPOBaHHOCTB YMCHHUA IIPUMCHATD | - Brinonnenue IMPAKTUYCCKUX H

€CTECTBEHHO-HAyUYHbIE 3HAHUS JUIS | KOHTPOJIBHBIX padoT.
00BACHEHHUS OKPYKaroIux ABJIEHUM, | - [IpocMOTp M O1leHKa OTYETOB 1O
COXpaHEHUs 310pPOBBS, oOecrieueHus | 1abOpaTOpHBIM paboTam

0€30ITaCHOCTH KU3HEACATCILHOCTH,

- OepexHOro OTHOUIEHUS K MPUPOJE,
pPaIMOHAIBHOTO  MPUPOJOTIONB30BAHMS, A
TAaKK€  BBITIOJIHEHUS  POJU  TPaMOTHOTO
MOTPEOUTEIS;

- c(OpMUPOBAHHOCTH TPENCTABICHUN O | BBICTymIeHNs, TPE3CHTAIIUHA T10
HAy9HOM METOJIe¢ TIO3HAHWUSI TPHUPOABI U | PE3ybTaTaM BBHITIOTHEHUS
CpeICcTBax HM3yYCHUs] Meramupa, MakKpoOMHUpa | CAMOCTOSITEIIbHON PabOTHI.

U MUKpoMmMupa; Biaaenue  npuemamu | OOcyxneHue mpodiaemM OMOIoTuu
€CTECTBEHHO-HAYYHBIX HAOIOCHUH, | U DKOJIOTUHU Ha 3aHATUSIX.
OTIBITOB, MCCJICIOBAHUM u OIICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yNIbTATOB;

- BIaACHUC MOHSATUNHBIM arraparom Brimonnenue y‘l€6HBIX u
C€CTECCTBCHHBIX HayKk, IMO3BOJIAIOIINM | THAWBUAYAJIbHBIX
INO3HABATb MHP, YYACTBOBATHL B AMCKYCCHAX | UCCICOOBATCIILCKUX ITPOCKTOB.
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o €CTECTBCHHO-HAYIHBIM BOTIpOCAM,
UCTIONb30BaTh pa3nyYHbIC UCTOYHHUKHU
MHPOPMAITUHU ISl TTIOATOTOBKH COOCTBEHHBIX
pabor, KPUTHYCCKU OTHOCHTHCSI K
coobuienusim CMU, coxpepxaliym Hay4dHYIO
uHdopMaImio;

BrImonHeHne MpakTHYeCKuX
pabot. BeicTymnenus,
IPE3CHTAIINH TI0 Pe3yIbTaTaM
BBITTOJIHEHUS CAMOCTOSITEITLHON
paboThI

- c(hOpMHUPOBAHHOCT, YMCHHA TOHUMATh
3HAYMMOCTh €CTE€CTBEHHO-HAYYHOTO 3HAHUS
JUISL KQKJOTO YEJIOBEKAa HE3aBUCUMO OT €r0
npodecCHoHaATEHOM NEeSATETHHOCTH,
pasnuyaTh (akThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BHUJIETh HX CBA3b C
KPUTEPUSMHU OILICHOK U CBSI3b KPUTEPHUEB C
OITPEJICJIEHHON CUCTEMOU IIEHHOCTEMN

®opMbl U METOJABl KOHTPOJS M OLEHKU pPEe3yJbTaTOB OOYYEHHS JIOJKHBI
MO3BOJIATh MPOBEPATHh Y OOYYAIOIIMXCS HE TOJIBKO C(POPMHUPOBAHHOCTH MPEIMETHBIX
pe3ynbTaTOB, HO U Pa3BUTHE JUYHOCTHBIX U METANIPEAMETHBIX PE3YJIbTaTOB OOYUECHHUS.

Pesynvmamot 00yuenus OcHognble nokazamenu Dopmovl u memoowl
(Muunocmmuovle u OUeHKuU pe3yiomama OUeHKU
MemanpeomemHole)

JUYHOCMHDbIE

YCTOMYMBBIN UHTEPEC K - MPOSIBJICHUE | - VHTEpIIpETALNA

UCTOPUU U JOCTHXKEHUSIM B | TPaXKIaHCTBEHHOCTH, pe3yJbTaToOB

00JIaCTH €CTECTBEHHBIX MaTpUOTU3MA; HaOJIFOIEHUI 3a

HayK, YyBCTBO FOPJIOCTH 32 | - 3HAHHE WCTOPUU CBOEH | ACSITEIbHOCTHIO

POCCHIICKME €CTECTBEHHBIE | CTPAHBI, JOCTUKEHUN | 00y4Jaroerocs B

HayKH; OTEUECTBEHHBIX YUEHBIX; polecce OCBOCHUS
- aKTUBHOE YyyacThe B | oOpa3oBaTeIbHOMN
MPUPOIOOXPAHHON pOTrpaMMBbl;
NEeSATEITbHOCTH. - ydacTue B

PUPOOXPAHHBIX
MEpPONPUITHUAX

TOTOBHOCTb K - 3HAHWE 3aKOHOB (PHU3HUKH, | - WHTEpIpeTalus

MPOJIOJIKEHUIO XUMUH, OUOJIOTHH; pe3yJbTaToOB

o0Opa3oBaHusl, MOBBIICHUIO | - IEMOHCTpAIIHs HHTEpeca K | HaOIoIeHn 3a

KBaTH(UKAIINH B JIOCTUKEHUEM NEeATEIbHOCTBIO

n30paHHOM €CTECTBEHHBIX HayK. oOyyaronierocs B

npodeccruoHanbHON npolecce OCBOCHHS

JEeSITEJILHOCTH C -3HaHUE JTOCTHIKEHUU o0pa3oBaTeNbHON

UCIOJIb30BAaHUEM 3HAHHMM B | COBPEMEHHOM OUOIOTUU B IIpOrpaMMBbl

00J1aCTH €CTECTBEHHBIX 00nacTi OMOTEXHOJIOTUU -MPaKTUYECKUE

HayK; ( reHeTUKH U OMOHUKH) 3aHsATH «CpaBHEHHE
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CTPOEHMUS, ’KUBOTHOM
Y PACTUTEJIbHOU
KJIETKW»;

-9KCKypcusi (OTAeln
IPUPOJIBI — 00T

KpaeBEIYECKUI
MYy3eii)
O00BEKTHBHOE OCO3HAHUE - JTEMOHCTpAIHS | - WNuTepnperarus
3HAYUMOCTH KOMITETCHIIUH | chopMUPOBAaHHOCTH pe3ynbTaTOB
B 00J1aCTH €CTECTBEHHBIX MHPOBO33PEHUS, HaOII0ICHU 3a
HayK TSI 4eJIOBEKa 1 OTBEYAOIICTO JEeATEITLHOCTHIO
o011ecTBa, yMeHUE COBPEMEHHBIM PEANTHSIM; oOyuaronierocs B
UCIIOJIb30BaTh - IGMOHCTpallisg UHTEpeca K | MPoIleccCe  OCBOCHUS
TEXHOJIOTUYECKHE JOCTHKEHUEM o0OpazoBarenbHON
JIOCTHXKEHUSI B 001aCTH €CTECTBEHHBIX HayK. IPOrpaMMBbl
bu3UKU, XUMHUH, OMOJIOTUHM | -yMEHUE  TepepabaThiBaTh
JUTSI TIOBBITIICHUS MOJIYYCHHYIO
COOCTBEHHOTO uHdopmaiuio B 00JaCTH
HMHTEJUICKTYaJIbHOTO €CTECTBEHHBIX HAayK
pa3BUTHS B BEIOpaHHOMN
npohecCUOHAIBHOM
JeSTETHbHOCTH;
YMEHUE MPOAHATM3UPOBATh | -  COOJIIOJIEHHE  MpaBUI | - 1abopaTopHO-
TEXHOTCHHBIE TIOCTIEACTBUS | 0€30MMaCHOTO OOpalIeHHs C | TPAKTHICCKUE
JUTSL OKPY>KArOIIEH Cpelibl, | XUMHUYECKUMH 3aHITHS,
OBITOBOH U OHMOJIOTNYECKUMU - CEMHUHAapHI,
IPOU3BOICTBEHHOM BEII[ECTBAMU, - BBITIOJIHEHUE
NeSITeTbHOCTU YEJIOBEKa; -  3HaHWE  XMMHYECKHUX | HAOIIOJeHUHN B
CBOICTB MpenaparoB | IPUPOE
OBITOBOM XUMHUU TpPU HX
WCITOJIb30BAaHUH B
JIOMAITHUX YCIIOBUSX;
- coomonenue Tb mnpu
MPOBEICHUN HCCJIEAOBAHUI
B IIPUPOJIE
TOTOBHOCTh JIEMOHCTPAIIHS YMEHUH | -UHTEPIpETaALUS
CaMOCTOSITEIILHO IOOBIBaTh | IPEACTABISATh  PE3yJbTaT | pe3yJabTaTOB
HOBBIE IS ce0st CaMOCTOSITeJIbHOM  PadoOThI: | HAOIIOACHUI 3a
€CTECTBEHHO-HAyYHBIC CooOIICHHE, KOHCIIEKT, | IeATeTbHOCTHIO
3HAHMS C UCTIOJIB30BAHUEM | TaOJHIla, UCCIIEIOBAHHUE. oOy4arorerocs B
JUTSI 3TOTO JOCTYITHBIX IPOLIECCE  OCBOCHUS
HMCTOYHUKOB MH(OpMaIHH; o0Opa3zoBaTeIbHOU
POrPAMMBI
YMEHHE YIPABIIATh CBOCH | -IEMOHCTPAIIHSI - nabopaTopHO-
I1I03HABATEIbHOU COCOOHOCTEM K  y4eOHO- | MpaKTUYECKHe
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JEeATEIBbHOCTBIO, TIPOBOANTH
CaMOOIICHKY YPOBHS
COOCTBEHHOI'O
HUHTEJUICKTYaJIbHOTO
pPa3BUTHS;

HCCJIe0BATEILCKOM u
MIPOEKTHOM JEATEIBLHOCTH;

- HCII0JIb30BaHUE
pa3IUYHBIX METO/IOB
pelieHus MPaKTUYECKUX
3aj1a4;

- HCIIOJIb30BAHHUE
Pa3IMYHBIX PECYpPCOB s
JIOCTHKCHHS TTOCTaBJICHHBIX
LeJei;

3aHATHS,

- CEMHHApBHI,
-y4eOHo-
PaKTUICCKUC
KOH(EPEHIINH;
- KOHKYPCHI;

- OJIMMITHA/IBI.

- IIPEICTABIICHHUE
pE3yNbTATOB
CaMOCTOSITENIbHOM paboThI
yYMEHHUE BBICTPAUBATh -IEMOHCTpaLus YMEHHH | -cOBMeCTHas paboTa
KOHCTPYKTHUBHBIC paboTaTh B rpymnre, | Ha JlabopaToOpHO-
B3aMMOOTHOILICHHUS B OCYLIECTBIISIS IIOUCK | TPAKTUYECKHUX
KOMAaH/IE 110 PELICHUIO uH(bOopMaLuu C | 3aHATHUSAX,
oOMx 3a1a4 B 00J1aCTH U CITIOJIb30BAaHUEM CEMHUHapax;
€CTECTBO3HAHUS COBPEMEHHBIX - y4eOHo-
MH(OPMAIMOHHO- IPaKTUYECKUE
KOMMYHUKAIIMOHHBIX KOH(epeHuu;
TEXHOJIOTUI - KOHKYPCBI;
- OJIMMIINA/IbI.
MemanpeomemHubwle
OBJIAJICHAE YMEHMSMHU U | JEMOHCTpPALHs YMEHUN - UHTEpIpeTaIus
HaBBIKAMHU PA3UYHBIX | BBITIOJIHATH MPAKTUYECKUE | PE3YJIhTATOB
BUJIOB NIO3HABATEJIbHOM | SKCIIEPUMEHTBI U OIIBITHI; HaOJI0IeHUI 3a
NEeATENBHOCTH JUISL | - IPEICTABIIATh 3HAHUS B NEATEIbHOCTBIO
U3yYEHHUs Ppa3HbIX CTOPOH | 00JacTU COBPEMEHHBIX oOyuatolerocst B
OKPYKaIOILETO JOCTH>KEHH 110 OMOJIOTUH | TIPOLIECCE OCBOCHUS
€CTEeCTBEHHOTO MUPA; (buotexHosorus. OMOHUKA), | 0Opa3oBaTEILHOMN
XUMHUHU U QUBHKH TPOTPAMMBI
MIPUMEHEHNE OCHOBHBIX | - IEMOHCTPALIHS -y4eOHO-
METOJI0B MO3HaHHUs | CIOCOOHOCTEN K y4eOHO- IPAKTHYECKUE
(Habmro/ieHUs,  HAYYHOTO | UCCIIEI0BATEIbCKOM U KoH(pepeHu
AKCIIEPUMEHTA) JUIS | IPOEKTHOW IesTeNbHOCTH; | KOHKYPCHI.
U3Yy4YEeHUs Pa3IMYHBIX | - UCIIOJIB30BAaHUE Onumnuapl.
CTOPOH €CTECTBEHHO- | Pa3JIMYHBIX METO/I0B
HAy4YHOW KapTHHBI MHPA, C | PEIICHUS MPAKTUICCKUX
KOTOPBIMHU BO3HHKAET | 33/]a4;
HEO00X0UMOCTh - HCII0JIb30BaHUE
CTaJIKUBATHCS B | pPa3JIMYHBIX PECYPCOB IS
npodeccuoHalbHOU chepe; | TOCTHUIKEHUS TOCTABICHHBIX
LeJen
yYMEHHUE ONPEACIIATh LEIU U | -AEMOHCTPUPOBATh YMEHHUSI | -CO3/1aHUE
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3aJauun JACATCIBHOCTH,
BI>I6I/IpaTI> cpeacTtBa AJd ux
JOCTHUKCHUA Ha ITPAKTHUKC,

nepepadbaThIBaTh
MOJTyYEHHYIO
OMOJIOTHYECKYIO
nHpopMmaruio u3
Pa3IUYHBIX UCTOYHUKOB,;

- BBICKa3bIBAaTh CBOIO TOUKY
3peHUs Ha U3BECTHBIC
COOBITHUS

MPE3CHTALUH,
HCCJIEI0BATEIbCKUX
y4eOHBIX ITPOCKTOB

yMEHHE UCIIOJIb30BaTh
pa3iauyYHble UCTOUYHUKH IS
MOJTyYEHHUsI ECTECTBEHHO-
HAayyHOW uWHPOpMALUU H
OLIEHUBATh ee
JOCTOBEPHOCTb ISt
JOCTUKEHUSI IOCTAaBJICHHBIX
LeJIer ¥ 3a/1a4

- IPOBEJICHUE
CaMOCTOATEIBHOTO TIOUCKA
XUMHUYECKON HHPOPMALIMH C
UCITOJIb30BaHUEM
Pa3IMYHBIX UCTOUYHUKOB
(HaAy4YHO-TIOIYJISIPHBIX
W3JIaHUI, KOMITBIOTEPHBIX
0a3 JaHHBIX, PECYPCOB
WurepHera);

-HCIIOJIb30BAHNE
KOMIIBIOTEPHBIX
TEXHOJIOTUI 7151 00pabOTKH
U Tiepeiadyu OMOJOTHYECKON
uH(pOpMaUK U ee
NIPE/ICTABIICHUS B
pa3nu4HbIX popmax;

- KpUTHYECKasl OLIEHKa
JIOCTOBEPHOCTH
OHoIOTHYECKOM
uHdopmauu,
MOCTYIAOLIEH U3 Pa3HbIX
UCTOYHUKOB;

- IEMOHCTpALH
CIIOCOOHOCTH
CaMOCTOSITEJIbHO
UCII0JIb30BaTh
HEOOXOIUMYIO
uHpopmaruio s
BBITIOJTHEHHSI TIOCTABJICHHBIX
y4eOHBIX 3a/1a4;

- CO3/1aHue
MPE3EHTALUH,
UCCIIEIOBATEIBCKUX
y4eOHBIX MPOECKTOB
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