KaTas
Anekcen
Hukona
eBuY

MopgnucaHo

undposo
NoAnucbIo:

Katasa Anekcen
HuKonaesuy MyHuIMnanpHoe 00111e00pa30BaTEIbHOE YUPEKICHHUE

Jara: Bomxckas CpeaHsii 06H_I€O6pa30BaT€JIBHa}I IKOJIa
2021.05.31

08:43:25 +03'00' [IPUKA3
or 31.05.2021 r. Ne 80

«O BHecenun n3Menenuit B OOIT
HAYaJIbHOTO OOIIIETO, CPEAHETO OOIIETO
¥ OCHOBHOI'O 00ILIET0 00pa30BaHUs»

B cootBerctBuM ¢ PeaepanbHbiM 3akoHOM OT 30.07.2020 roma Ne 304-D3
«O BHeceHnun ndmeHeHnuil B Genepanbublii 3aKkoH «O0 00pazoBanuu B Poccuiickoii
denepanuu» Mo BOMPOCAM BOCIHUTAHMSY, MpHUKaza MUHUCTEPCTBA MPOCBEIIEHUS
P® ot 20.11.020 roga Ne 655 «O BHeCEHMH U3MEHEHUI B IOPSA0K OpraHU3aluy 1
OCYLIECTBICHUS o0Opa3oBaTeNbHOM NEATEIbHOCTH o OCHOBHBIM
o011eo0pa3oBaTeIbHbIM porpaMmmam: o0pa3oBaTeIbHBIM nmporpaMmmam
HA4yaJIbHOrO0 OOLIEro, OCHOBHOTO OOIIEro M CpeaHero ooumero oOpa3oBaHMUs,
YTBEPKIEHHBIX MpuKa3zoM MunuctepcTBa npocsemeHuss PO or 28.08.2020 rona
Neo 442, npuka3za Munucrepcta npocsemeruss PO ot 11.12.2020 roga Ne 712 «O
BHECEHMM U3MEHEHH B  HEKoTopble  DenepanbHble  TOCYAapCTBEHHbIC
oOpa3oBarenbHble CTaHAAPTHI 00IIEro oOpa3oBaHMs MO BONPOCAM BOCHHUTAHUS
oOyyJarommxcs», CO3IaHUEM IEHTpa €CTECTBEHHO-HAYYHOH U TEXHOJIOTMYECKOU
HamnpasyieHHocTel « Touka pocta» Ha 6aze MOY Bomxkckoit COILL B 2021 roxy,

I[TPUKA3BIBAIO:

1. Bnectu B oCHOBHBIE 00111€00pa30BaTENIbHbIE MPOrPAMMBI HAYAJTLHOTO
00I1Iero, OCHOBHOTO OOIIEr0o M CpeaHero oO0Iero oOpa3oBaHUS CIETYIONINE
U3MCHCHMUS:

1.1. Uckmounts u3 «ComepxatenbHoro pasnena» OOII HOO, m. 2.3
«IIporpaMma TyXOBHO-HPaBCTBEHHOT'O Pa3BUTHS, BOCIUTAHUS OOyYarOMUXCS Ha
CTYIIEHH Ha4aJbHOTO OOIIEro 00pa3oBaHUs.

1.2. Bxmounts B «CopepxatenbHbiii pazgen» OOII HOO n. 2.3
«IIporpamMma BocmuTaHWs HavdaJbHOTO oOmero obpaszoBanmst Ha 2021 - 2025
TOJIBI».

1.3. Uckmounts u3 CopepxkarensHoro pazaena» OOIlI OOO Ilporpammy
BOCIUTaHUS U conmanuzaiuu ooyuaromuxcs MOY Bomkcekas COILLL.

1.4. Bxmounte B «Copepxkarenbhblii pazgem» OOII OO0 n. 2.3

«IIporpamMma BocnuTaHUsI OCHOBHOTO 001ero oopazopanus Ha 2021 - 2025 roasi».



1.5. Uckmounts u3 «ConepxarenbHoro paszzaena» OOIT COO Ilporpammy
BOCIUTAHUA W COLMANM3AINK OOYYalOIIMXCSl Ha CTYNEHH CpEAHEero ooOIero
oOpa3oBaHUs.

1.6. Bxmounts B «Copepxkarensubiii pazaem» OOIT COO «IIporpamma
BOCIIMTaHUSI OCHOBHOT'O 00111er0 00pazoBanus Ha 2021 - 2025 roasn».

1.7. Homomuuthk myHkThl CogepskarensHoro pazgena OOIl OO0 2.2.2.12
®wusuka, 2.2.2.13 buomnorus, 2.2.2.14 Xumus OOII OOO B COOTBETCTBHU C
[TpunoxxenueMm Ne 1 k HacToALIEMY NTPUKA3Y.

1.8. Homomuute myHKT CopmepskarensHoro pazaena OOII COO 1.2 B
cootBeTcTBHH C [Ipritoxkennem Ne 2 kK HacTOsIIIEMY IPUKA3y

2. KonTponb 3a HCIOJHEHHWEM IMpPHUKa3a BO3JOXKHTh Ha 3aMECTHUTENS
nupekrtopa o BP BoponoBy Mapuny AnekcanapoBHy M 3amecturens 1no YBP

bornanoBy Eneny Bukroposny.

Jupexrop A.H. Karas

C npuka3oM 03HaKOMJICHBI:
M.A. BopoHoBa
E.B. bornanosa




[Tpunoxenne Ne 1
K npuxazy Ne 80 ot 31.05.2021 rona

TquA!'POCTA

Hesb u 3an1a4n M3y4YeHHsl €CTECTBEHHBIX IMCUMILIMH «DPu3nka, Xumus, buosorus» ¢
HCIO0JIb30BaHNeM 000opyaoBaHus HeHTpa «Touka pocray

* peanu3aliysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX IPOrPaMM 0 YU€OHBIM MIpeAMETaM
€CTECTBEHHO-HAyYHO! HAIIPaBJIEHHOCTH, B TOM YHCJIE€ B paMKaX BHEYPOUHOH J1€ATEIbHOCTU
00ydJaromuxcs;

* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, a TAK)KE MHBIX IPOrpaMM, B TOM UHUCIIE B
KaHUKYJISIPHBIN TIEPHO/T;

* BOBJICUCHHE YUAIINXCA U MeIarOrH4eCKUX PaOOTHUKOB B MMPOEKTHYIO JESTEILHOCTD;

* OpraHM3anys BHEYYeOHO! AEATENbHOCTY B KAaHUKYIISIPHBINA TIEPHO/I, pa3padoTKa M peau3aris
COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX MPOTPaMM, B TOM UUCIIE JUIS Jarepeil, OpraHu30BaHHBIX
00pa30BaTeIbHBIMU OPraHU3aLUAMU B KAHUKYJISIPHBIN MEPUOJT;

* MOBBIIIIEHUE TPOPECCUOHATFHOTO MaCTEPCTBA MEAArornYecKuX pabOTHUKOB IIEHTPA,
peaTu3yoIuX OCHOBHBIE H JIOMTOJHUTEIbHBIE 00111e00pa30BaTeIbHbBIC TPOrPAMMBI.

Cosznanue nentpa «Touka pocTay npenonaraeT pa3Butue o0pa3oBaTeIbHOM
UHPPACTPYKTYpPHI 0011e00pa30BaTEILHON OPraHU3aIMH, B TOM YUCIIE OCHAIICHHUE
o011eo0pa3oBaTeIbHON OpraHU3aIH:

* 000pyI0BaHUEM, CPEJICTBAMU OOYyUEHUS U BOCIIUTAHUS JJIsl U3y4eHUs (B TOM 4HCIIe
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KypCOB, TUCIHUILINH (MOIYJeH) eCTeCTBEHHO-HAYYHOU
HaNpaBJICHHOCTH MPH PeaTN3aIi OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPAMM U
JOTIOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX TPOrPaMM, B TOM YHCIIE ATl paCIIUPEHUS
coJiepKaHusl yueOHbIX peaAMeToB «Pu3nkay, «Xumus», «buonorusy;

* 000pyI0BaHHUEM, CPEICTBAMU OOYUEHUS U BOCIIUTAHUS JJISl peau3alii MporpaMmm
JIOTIOTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HaNpaBlIE€HHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYAOBaHUEM.

[IpodunbHBI KOMIUIEKT 000pYI0BaHHS MOXKET OBITh BHIOpAH ISt
0011e00pa3oBaTeIbHBIX OPTaHU3AlNNA, UMEIOIIMX HA MOMEHT cO3/IaHus IleHTpa «Touka pocTay
Ha0Op cpeicTB 00YUEHUs U BOCIIUTAHUS, TOKPBIBAIOLIMI CBOUMHU (DYHKIIMOHATILHBIMU
BO3MOXHOCTSIMH 0a30BbI€ MOTPEOHOCTH NPU U3yUEHUN Y4eOHBIX NMpeMeToB «DU3nKay,
«Xumus» u «buonorus».

[lepeuens, MUHUMAEHO HEOOXOAUMBIE (PYHKIIMOHAIBHBIE U TEXHUYECKHE TPEOOBAHUS U
MUHUMAaJIbHOE KOJIMYECTBO 000PYI0BaHUs, PACXOJHBIX MaTepUaOB, CPEICTB OOyUEHUS U
BOCIIUTAHUS JIJIsl OCHAILIEHUSI LICHTPOB « Touka pocTay, OnpeaensitoTcs peruoHaIbHbBIM
KOOpPJMHATOPOM C YYETOM IIPUMEPHOTO MepeyuHs: 000pyA0BaHuUs, paCXOJHBIX MaTepUAJIOB,
cpeAcTB 00yueHHs U BOCIIUTAHUA ISl CO3JIaHMs U oOecriedeHus: GyHKIIMOHUPOBAHUS IICHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOM HampaBieHHOCTH «Touka pocTtay B 0011e00pa3zoBaTEIbHBIX
OpraHu3aIMsIX, PaCIOJIOKEHHBIX B CETbCKOW MECTHOCTH U MaJIbIX TOPOJIax.

[IpodunpHbIi KOMILIEKT 000pyI0BaHMs 0OecreuynBaeT 3PPEKTUBHOE TOCTUKEHUE
00pa30BaTeNbHBIX PE3yAbTAaTOB O0YUAIOIIUMHUCS IO IPOrpaMMaM €CTECTBEHHO-HAYYHOM
HAINPaBJIEHHOCTH, BO3MOKHOCTb YTITyOIEHHOIO U3YUYEHHUS OT/EIbHBIX MPEAMETOB, B TOM YHCIIE
it popMEpoBaHUS N300pPETATEIHCKOT0, KPEATUBHOTO, KPUTUYECKOTO MBIILICHUS, PA3BUTUS
(GyHKIIMOHAIBHON IPaMOTHOCTH Y O0y4alOUINXCs, B TOM YUCJI€ €CTECTBEHHO-HAYYHOU U
MaTEeMaTUYECKOM.

DKCHEPUMEHT SIBISETCA UCTOYHUKOM 3HAHUM U KPUTEPUEM UX UCTUHHOCTH B HAYKE.



Konnenmus coBpeMeHHOro 00pa3oBaHus MOPa3yMeBaeT, UTO B Y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JOJIKEH 3aHATh CAMOCTOSITENIbHBIA UCCIIEI0OBATEILCKUN YUCHUUECKUHT
AKCIIEPUMEHT.

CoBpeMeHHbIE KCIIePUMEHTAIbHbBIE UCCIEA0BaHuUs M0 (PU3MKEe, XUMUU U OUOJIOTUH yKE TPYAHO
MPEJICTaBUTh 0€3 HCIIOIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO M IIU(PPOBBIX H3MEPHUTEITHHBIX
npudopoB. B denepanbHoM rocyaapcTBeHHOM o0pa3oBaTenbHOM ctanaapre (PI'OC)
MIPOIMCAHO, YTO OJJHUM M3 YHUBEPCAIBHBIX yU4EOHBIX JIEHCTBUHN, MPUOOPETAEMBIX yUAIIIUMHUCS
JOJIKHO CTaTh YMEHHUE «IIPOBEJCHHS OIBITOB, IPOCTHIX SKCIIEPUMEHTAILHBIX UCCIICIOBAHUIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPECHHI C UCTIOJIB30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOBY.

Y4eOHbIH SKCTIEpUMEHT 10 (U3UKE, XUMHUH U OMOJIOTHH, TPOBOJUMBINA Ha TPAAUIIMOHHOM
o0opynoBanuu, 6e3 npuMeHeHHs TU(PPOBBIX J1a0OpaTOPHil, HE MOKET MO3BOJIUTH B TIOJHON Mepe
PELINTH BCE 33J1a4M B COBPEMEHHOM 1IKOJIE. ITO CBA3aHO C PSAAOM IMPUYUH:

* TPAJAUIIMOHHOE HIKOJIbHOE 000PYI0BaHKE HM3-32 OTPAHUYECHUS TEXHUYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMUECTBEHHbBIE UCCIICI0BAHMS;

* JUTUTENILHOCTD MIPOBEICHUS UCCIIEIOBAaHMI HE BCEraa

COTJIACYETCsl C TUTEIbHOCTBIO YUCOHBIX 3aHATHH;

* BO3MOXKHOCTb MTPOBEICHUSI MHOTHX UCCIIEIOBAaHUI OrpaHUYUBAETCS TPEOOBAHUSIMH TEXHUKU
0€30MacHOCTH | JIp.

[{udposast mabopatopust MOJTHOCTHIO MEHSIET METOJIUKY M COACPKAHUE SKCTIEPUMEHTAIILHOM
JESTSIILHOCTH | PEIaeT BBIICTICpEeYrCIIeHHbIC Tpo0ieMbl. LIInpokuii CieKTp JaTYNKOB
MO3BOJIAIOT YYalIUMCs 3HAKOMUTBCS C MapaMeTpaMu 3KCIEpPUMEHTa HE TOJIBKO Ha
KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YpPOBHE.

Hudposas naboparopusi MO3BOJSET BECTU JUIUTEIbHBINA IKCIIEPUMEHT J1a)KE B OTCYTCTBUU
HKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUI HETIOIBJIACTHA Y€JIOBEYECKOMY BOCTIPUSITHIO.

B npouiecce popMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUHN YUCHUK 00y4aeTcs MPeACTaBIsATh
uH(pOopMaIHo 00 UCCIICIOBAaHUH B YETHIPEX BHJIAX:

* B BepOaJIbHOM: OIKCHIBATh SKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(¢uKCUpOBaTh BHUMAHKE HA U3MEPSIEMBIX BEJIUYHHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aTIOJHATH TaOIHIIBI TaHHBIX, JIKAIIUX B OCHOBE MOCTPOEHUS TpaduKoB (MIpu
ATOM Y yUalUXCsl BOSHUKAET MIEPBUYHOE MIPEACTABICHUE O MacIITabax BEJIUUNH);

* B rpauecKoM: CTPOUTH rpauKu MO TAOIUYHBIM JaHHBIM, YTO Ja€T BOZMOXKHOCTh IIEpexoa
K BBIJIBIDKCHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIYy BeTMYUHAMU (TIPH 3TOM YUUTEIh
MOKAa3bIBAET MPEUMYIIECTBO B BU3YaIU3ALMH 3aBUCUMOCTEN MEXy BEIMYMHAMU, HATJISIIHOCTh
¥ MHOTOMEPHOCTH); B BUJIE MATEMaTHYECKUX YPABHEHHI: 1aBaTh MAaTEMAaTUYECKOE OMMCAHUE
B3aMMOCBS3H BEIMYMH, MaTeMaTH4eCcKoe 0000IIeHHeE.

* opMHUPOBAHUE UCCTEAOBATEIILCKUX YMEHUM YHaIIUXCs, KOTOPHIE BEIPAKAIOTCS B CICTYIOIIUX
JEUCTBUAX:

1. onpenenenue npodIeMBlI;

2. IOCTaHOBKA MCCIIEIOBATENbCKOM 3a1a4H;

3. IJIaHUPOBAHUE PEIICHUS 3a/1a4H;

4. mocTpoeHue MOJIENEN;

5. BBIJIBUKEHHUE THIIOTE3;

6. sKCriepUMeHTaIbHAas MPOBEpKa TUIIOTE3;

7. aHaIu3 JTaHHBIX SKCTIEPUMEHTOB WM HAOIIOICHUH;

8. popMynupoBaHUEe BHIBOJIOB.

[Tocnennue roapl y ydammxcs HaOII0JAeTCsl HU3Kass MOTHUBAIIMS H3YUYEeHHs €CTECTBEHHO-
HAYYHBIX JUCUHUIUINH U KaK CIIEJCTBHUE MaJCHHE KaueCTBa 00pa30BaHMUS.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEACTBA OOYUCHHMS, B paMKax MpoekTa «Touka
pocTay, ColepKaT KakK y»Ke XOpOIIIo H3BECTHOE 000pyA0BaHUe, TaK U MPUHITUITHAIEHO HOBOE.
D10 1M poBkIe Ta0OPaTOPHH U TATINKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTebHON TPOTrPaMMBI
3aJI0’KE€HO MMpUMeHeHHne U(POBBIX JTabopaTopuil. TemaTHka MpeI0KEHHBIX SKCIIEPUMEHTOB,



KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHON 00pa3oBaTeIbHOM MPOTrpaMMbl
no Ouosoruu, cogepxanuio OeneparbHOr0 rocyaapCTBEHHOT0 00pa30BaTEIHLHOTO
cranaapta (PI'OC) ocHOBHOTO 00IIeT0 00pa3oBaHusI.

PaccmoTpenHbie B TOCOOMH OMBITHI MPOLUTH IIUPOKYIO anpodainio. MHOToIeTHSIS TPaKTHKa
UCTIOJIb30BaHUS XUMHUECKUX TprOopoB, LIJI B mkose mokasana, 4To COBpEeMEHHbBIE TEXHUYECKHE
cpencTBa 00y4eHUs: HOBOTO MTOKOJICHUS TTO3BOJIAIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOCHUS
y4eOHOro Marepuasa, yCTOMUYMBOI0 poCcTa N03HABATEILHOIO UHTEPECa LIKOJIbHUKOB, T.€.
MPEOA0JETh T€ MPOOJIEMBI, O KOTOPBIX TAaK MHOTO TOBOPST, KOTa PeYb 3aX0/IUT O COBPEMEHHOM
IIKOJIEHOM (PH3UYECKOM, XMMHYECKOM, OMOJIOTHYECKOM 00pa30BaHUH.
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Kpartkoe onucanue noaxoaoB K CTPYKTYPHPOBaHUIO MaTepuasioB Kypca «buosiorus»
B o6pazoBatenbHO# IporpamMme MpeACcTaBIeHbI CIASAYIOIINE Pa3elibl:

1. MeToabl ucciieqoBaHnii B OMOJIOTHH.

2. boranuxka.

3. 3o0m0rH4.

4. Anatomus ¥ (PU3NOJIOTHS YeTIOBEKa.

5. Huromorwus.

6. I'enernka.



7. DKomnorus.

Jlannble pa3nesnsl BbIOpaHbl ¢ y4ETOM Hanbosiee NIMPOKUX BO3MOXKHOCTEN MO MPUMEHEHHUIO
o0opynoBanus neHTpa «Touka pocTa» Kak JIjsl MPOBEJCHUS J1a00PaTOPHBIX pabOT, TaK U JJIs
JEMOHCTPAIIMOHHOTO 3KcrepuMenTa. Kpome Toro, nepedncieHHble pa3iesbl 0071a1aioT
HarOOJIBIINM OTEHIIMATIOM JUISl OPTaHU3ALUHU IIPOSKTHOM U MCCIEI0BATENbCKOM 1S TEIbHOCTH
oOyuaromuxcs. buonornueckoe HaOIIOJEHIE U SKCIIEPUMEHT IIPOBOASATCS B (hopme
71a00paTOPHBIX U JEMOHCTpAIHi. J[eMOHCTPAallMOHHBINA YKCIIEPUMEHT IPOBOAMUTCS B CIEIYIOIINX
CITyJasix:

1. mmeromeecs B HATMYUU KOJIMYECTBO MPUOOPOB U U(POBHIX AATYMKOB HE MMO3BOJISET
OpraHU30BaTh UHIUBUAYAIbHYIO, TAPHYIO WIH FPYNIOBYIO J1a00paTOpHYIO padoTy;

2. BKCIIEPUMEHT UMEET HEOOIIBIIYIO MPOJOKUTENIBHOCTD U CJIOXKHOCTD U BXOAUT B CTPYKTYPY
ypoKa.

s u3yuenus npeamera «bruonorus» Ha aTarne OCHOBHOTO 0011ero oopasoBanust orBoautcs 280
YacoB:

5 xnacc — 35 yacos;

6 xnacc — 35 gacos;

7 xnacc — 70 4acos;

8 xiracc — 70 4Jacos;

9 kiacc — 70 yacos.

Jlannast oOpa3zoBarenbHas mporpaMma 00ecrneynBaeT CO3HATEIbHOE YCBOCHUE YUaIllUMUCS
BOXHEHIINX OMOJIOTHYECKUX TTOHSATHH, 3aKOHOB U TCOPHiA, (POpMHpYyeT peICTaBICHUE O POJIU
OHMOJIOTUH B MO3HAHUU KMBOTO MUPA U B XKU3HU 4ejoBeka. OCHOBHOE BHUMAaHUE yIENsIeTCs
CYIIHOCTH OMOJIOTUYECKHX SIBICHUI, TPOIIECCOB M METOAAM UX U3YyUCHHUS.

B 5—7 kiaccax y4amuecs y3HalOT, YeM KUBasi IPUPO/Ia OTIUYAETCS OT HEXKHUBOI;
MOJTyYaroT O0IIMe IPEACTABICHUS O CTPYKTYpE OMOIOrHYeCKON HAYKH, €€ UICTOPUU B METOIax
MCCJIEIOBAHMSI, IAPCTBAX KUBBIX OPTaHU3MOB, CpeJlaX 0OUTaHUSI OPraHU3MOB, HPABCTBEHHBIX
HOpMax ¥ MPUHIUIIAX OTHOUICHUS K IPUPOAE. YUYallnuecs MOJIydaroT CBEISHHS O KIETKE, TKaHAX
U OpraHax, o mpolleccax KU3HeAesaTeIbHOCTH OPTaHu3MOB, 00 YCIOBHSIX KH3HU U pa3HOOOpa3uu
YKUBOU TIPUPOJIBI, @ TAK)KE O CTPOCHUH, KUIHEIEATSILHOCTH U MHOT000pa3uu OakTepuii,
IpuOOB, paCTeHUH U KUBOTHBIX.

OcHoBHOE cojiepkaHue Kypca 8 Kilacca HarpaBjeHO Ha (OpMUpOBaHUE Yy 00ydaroInXCst
3HAaHUH U yMeHUl B 00JaCTH OCHOB aHATOMUHM, (PU3UOJIOTHH U TUTHEHBI YeJIOBEKA, pealn3aluu
YCTaHOBOK Ha 37I0pOBbIi 00pa3 ku3Hu. CopepxaHue Kypca OpUEHTUPOBAHO HA YyTiyOiieHue u
pacupeHue 3HaHui, 00yJaromuxcs o MPOsBICHUN B OPraHU3Me YellIOBeKa OCHOBHBIX
KU3HEHHBIX CBOWCTB, IIEPBOHAYAIBHBIE MTPECTABIICHUS O KOTOPBIX OBLIM MOJYyYEeHbI B 5S—7
KJlaccax.

OcHoBHOE coJiep>kaHre Kypca OMoyIoruu 9 Kiracca MmocBsIeHo OCHOBaM 00IIel OMOJIOTHH.
OHo HampaByieHO Ha 00001IeHre OOMIHUPHBIX (PAKTUUECKUX 3HAHUHN U CHeIMaIbHbBIX
NPaKTUYECKUX YMEHHU, CPOPMUPOBAaHHBIX B MPEIBIAYIINX KJIACCaX, TECHO CBS3aHO C PAa3BUTHEM
OMOJIOTMYECKOM HayKH B LI€JIOM M XapaKTepu3yeT COBPEMEHHBIN YPOBEHB €€ pa3BUTHSL.

OmHUM M3 OCHOBHBIX MPUHIIAIIOB IIOCTPOCHUS IIPOTPAMMBI SIBIISIETCS] TIPUHITHIT JOCTYITHOCTH.
DKcrepUMeHTalbHbIE IaHHbIE, TOJTyYECHHbIE YUAIIUMUCS MPU BBIOJHEHUH KOJTUYECTBEHHBIX
OTIBITOB, TTO3BOJISIIOT YYAITUMCSI CAMOCTOSITEIBHO JIENIaTh BHIBOJIBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toaxompl, 3a7105%KEHHBIE B COJIEPKAHNE IPOTPaMMBI Kypca, CO31at0T HE00X0IUMbIE
YCIIOBHS JUTSI CHCTEMHOTO YCBOCHHUS yUAIIUMICS OCHOB HAYKH, [T 00ECTICUCHHS Pa3BUBAIOIIETO
Y BOCIIUTHIBAIOIIETO BO3/AEHCTBHS 00yUeHUs Ha JIMYHOCTH yuarerocs. DopMupyemble
3HaHUS JTOJDKHBI CTaTh OCHOBOW CHCTEMBI YOSKICHHI MIKOJIBHUKA, SAPOM €ro HaydHOTO
MHUPOBO33PEHUS.

I[Ipumepnas padoyasi nporpamma no ouosornu aasa S—9 kiaaccos

€ MCI0JIb30BaHNeM 000py/10BaHus HeHTpa «Touka pocTa»

Ha 6a3e nientpa «Touka poctay o0ecriednBaeTcs peaan3anusi 00pa3oBaTeIbHbBIX
IPOTrPaMMECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM HalpaBiIeHHOCTEH, pa3pabOTaHHbBIX B



COOTBETCTBUHC TPEOOBAHUSAMH 3aKOHO/IATENILCTBA B c(hepe 00pa30BaHUs U C YIETOM
pexkoMeHnanuii deaepanbHOTro oneparopa yueoHoro npeamera «bruomorus.
OO0pa3oBarenbHast porpamMma Mo3BOJIsIET HHTErPUPOBATh PEATIU3YEMBIE 3/1€CH TIOXO/bI,
CTPYKTYpY U cOlep KaHUe MIPU OpraHu3aluu o0yueHus: ouonoruu B 5—9 kiaccax,
BBICTPOCHHOM Ha 0a3e Jr000T0 U3 TOCTYIHBIX yueOHO-MeToandecknx Komiiekcos (YMK).

Hcnons3zoBanne o6opynoBanus neHTpa «Touka poctay npu peanusanuu ganHoi OI1

MIO3BOJISIET CO3AATh YCIOBUS:

* ISl paCIIMPEHUS COAEPKAHUS IKOJIBHOTO OMOJIOTHYECKOr0 00pa30BaHus;

* [T TIOBBIIIEHUS TT03HABATEIHbHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
obnacry;

* JUISl pa3BUTHSI TUYHOCTH PEOCHKA B Mpoiiecce 00yueHus: OMOIOTHH, €ro CIOCOOHOCTEH,
dbopMUPOBAaHUS U YIOBJIETBOPEHUSI COLIUAIIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U pabOTHI ¢ OJJAPEHHBIMH LIKOJIBHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3ITUYHBIX 00JIACTSIX
00pa3oBaTeNbHO, TBOPUECKOM IEeATEIBHOCTH.

[Tpumensis uudpossie 1abopaTopun Ha ypoKax OMOJIOTHH, YUAIIUECs CMOTYT BBINIOJHUTD
MHO>KECTBO JTAOOPATOPHBIX PaOOT U SIKCIIEPUMEHTOB IO MPOTrPaMMe OCHOBHOM IIKOJIBI.
buonorus pactenuii:

Jpixanue nucteeB. [{pixanue kopHel. [lornomenne Boasl KopHsaMu pactenuil. Kopuesoe
nasienue. Mcrnapenue Boapl pacteHusAsMU. PotocuHTes. [pixanue ceMsH. Y coBUs NPOPaCTaHUS
cemsiH. Ternnomo0uBbIe U XOI0J0CTOMKNE pacTEHUS.

3oos0rus:

N3yueHne 0THOKIIETOUHBIX KUBOTHBIX. 3yueHre BHEITHETO CTPOEHHUS 10K I€BOT0 YEPBs,
HaOJII0/IEHUE 32 €r0 MEePEABIKEHNEM U PEeaKLIMSIMU Ha BHEIIHUE pa3apaxeHus. M3ydyenue
CTPOEHHS MOJUTIOCKOB T10 BJIaXKHBIM Ipenapartam. M3yuenue MHOrooopasus YWICHHUCTOHOTHX IO
KoJuteKuusaM. M3ydyeHue cTpoeHus pbli0 1o BiIaXKHBIM IpenaparaM. M3ydeHue cTpoeHus ITHIL.
N3yuenue cTpoeHUs MIIEKOUTAOIIUX 10 BJIAXXHBIM IpenapaTam. BojHble dKUBOTHBIE.
TenoKpoBHbIE U XOJIOIHOKPOBHBIE JKUBOTHBIE

YenoBeK U €ro 3J0pOBbE:

N3yuenue kpoBooOpamenus. Peakuust CCC Ha 103MpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTb MEXAY
Harpy3koi M ypoBHEM >HepreTuueckoro ooMeHa. ['a3oo0MeH B 1€rkux. MexaHu3m JErouHoro
neixanus. Peakius JIC Ha ¢pusnueckyro Harpy3ky. JKu3HeHHas EMKOCTb JIETKUX.
BeienurenbHas, qpixareabHas U TEPMOPETYIITOpHas GyHKUus Koxu. [leiictBue depmenToB
Ha cyOcTpaT Ha nmpumepe Karanasbl. [Ipucrnoco01eHHOCTh OPraHu3MOB K cpejie OOUTaHUs.
OO6mast 6uonorus:

[etictBue pepMeHTOB Ha cyOcTpat Ha mpuMepe kaTtanassl. Paznoxxenne H202. Bnusaue pH
Cpezibl Ha aKTUBHOCTh (pepMeHTOB. DaKTOpHI, BIUAIONINE HA CKOPOCTH Mpolecca (POTOCHHTE3A.
N3ydeHne KIeToK U TKaHeW pacTeHUH U )KMBOTHBIX Ha TOTOBBIX MUKpOIIpenapaTax U ux
onucaHue. BrigBIeHNEe N3MEHUYNBOCTH Yy OPraHU3MOB. BbIsiBIeHHE TpHCTIOCOOICHUN Y
OpPTaHU3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX TPUMEpPax).

DopMBI KOHTPOJIS

KoHTposb pe3ynbTaToB 00yueHUsI B COOTBETCTBUH C JAaHHON 00pa30BaTeIbHON MPOrpaMMoid
POBOJIUTCS B (hOpME MUCHMEHHBIX M SKCIIEPUMEHTAIBHBIX PaldoT, MpeoaraeTcs NpoBeieHne
IIPOMEKYTOUYHON ¥ UTOTOBOM aTTECTALMH.

[TpomexyTouHas aTTecTanus

Jlnst ocyuiecTBiIeHNs TPOMEKYTOUHOM aTTeCTalli UCIIONIb3YIOTCS KOHTPOIbHO-OL[EHOYHbBIE
MaTepHalbl, 0TOOp CoAepKaHU KOTOPHIX OPUEHTUPOBAH Ha MPOBEPKY YCBOECHUS CUCTEMBbI
3HaHUU U YMEHUN — MHBApUAHTHOTO sJIpa COAep KaHMsI NEHCTBYIOIINX 00pa3oBaTeIbHON
IpOTrpaMMBbI 110 OMOJIOTHHM 11 00111€00pa30BaTEIbHBIX OpraHu3alui. 3a1aHus IPOMEXYTOUHON
aTTecTally BKIIFOYAIOT MaTepuas OCHOBHBIX pa3/iesioB Kypca OMOIOTHH.

KpaTkoe onucanue nmoaxoioB K CTpPYKTYPUPOBAHUIO MAaTepPHAJIOB Kypca «PH3UKay



dusnueckoe 00pa3oBaHUE B OCHOBHOH IIKOJIE JOJDKHO 00ecTIednTh (POpMUPOBAHHE Y
00yyaroImuxcst MpeCTaBICHUH 0 HayYHOH KapTUHE MUPA — BAKHOT'O pecypca Hay4yHO-
TEXHUYECKOTO MPOrpecca, 03HAKOMIICHHE 00yJaromuxcs ¢ PU3HUECKUMHI U aCTPOHOMUYECKHUMHU
SBJICHUSIMU, OCHOBHBIMU IPUHIIMIIAMU paObOThl MEXaHU3MOB, BBICOKOTEXHOJOTHUHBIX YCTPONUCTB
Y IpuOOpOB, pa3BUTHE KOMIETEHIIMN B PEIIEHUN NH)XEHEPHO-TEXHUYECKUX U HAyYHO-
HCCJIE0BATEIbCKUX 3aay.

OcBoenne yuebHoro npeamera «Du3nkay HapaBIeHO Ha Pa3BUTHE y 00yUJaIOIIUXCS
IIPEJICTaBICHUNA O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYLICCTBOBAHUS U ABH)KCHUS MAaTEPHUH, Ha
OCBOCHHE 00yYarOIMMHUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOTHBIX SBJICHUN, CO3JaHHE
YCIOBUH 1711 OPMHUPOBAHUS UHTEIIIEKTYalbHbIX, TBOPUECKHUX, IPAXKAAHCKUX,
KOMMYHHKAIIMOHHBIX, THPOPMAIIMOHHBIX KoMITeTeHInH. O0yJaronecs OBIaACiOT HAyYHBIMH
METOJaMH PEUICHMSI Pa3JIUYHbIX TEOPETUYECKUX U MPAKTUYECKUX 3a1a4, YMEHUAMU
(dbopMynHpOBaTh TUIIOTE3bI, KOHCTPYUPOBATH, IPOBOIUTH SKCIIEPUMEHTHI, OLICHUBATH U
aHAJIM3UPOBATh MTOJyYCHHbIE PE3YJIbTAThl, COOCTABIATh UX C OOBEKTUBHBIMU pEAIUAMU KU3HU.

VYuebuslil npenmer «dusnka» crnocodcTByeT (POPMUPOBAHHIO Y 00YUAIOUINXCS YMEHHUN
0e30I1aCHO KCII0JIb30BaTh Ja00paTOpHOE 000PYIOBaHKE, IPOBOJUTH €CTECTBEHHO-HAYYHbIE
UCCJIEJOBAHMSI U SKCIIEPUMEHTHI, AaHAJTM3UPOBATh MOJyUYEHHBIE PE3YIbTAThl, IPEACTABIATH U
HAy4YyHO apryMEHTHPOBATh MOJIYyYCHHbBIE BBIBOJBI.

Nzyuenne npeamera «Pusnka» B 4acTu GOPMHUPOBAHUS y 00yUAIOIIUXCSI HAYYHOTO
MHUPOBO33PEHUS, OCBOEHUS OOILIEHAYUYHBIX METOJI0B (HaOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHKE), OCBOCHUS MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX 3HAaHUH (DU3UKH B )KU3HU
OCHOBAHO Ha MEXIIPEIMETHBIX CBA34X ¢ peaMmeramu: «Martemarukay, «THpopmaTrKay,
«Xumust», «buonorusy, «I'eorpadus», «xomorus», «OCHOBBI 6€30MaCHOCTH
KU3HEIEATENbHOCTH, «cTopus», «JIuteparypa» u ap.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peajin3alii 00pa3oBaTEIbHBIX
IpOrpaMM €CTECTBEHHO-HAYYHOM U TEXHOJIOIMUYECKON HalpaBIEHHOCTEH, pa3pab0TaHHbIX B
COOTBETCTBUHC TPEOOBAHMSIMH 3aKOHO/IATENILCTBA B c(hepe 00pa3oBaHUs U C YIETOM
pexoMenaanuii deaepanpHOro oneparopa yueoHoro npeamera «duznkay.

OO6pazoBatenbHast IporpaMMa Mo3BOJISIET HHTETPUPOBATh PEATTU3YEMbIE 3/1€Ch MTOAXObI,
CTPYKTYPY U COJiepKaHHUe NpU opraHuzaiuu o0yueHus ¢pusmke B 7—9 kiaccax, BBICTPOCHHOM
Ha 0a3e J000ro U3 TOCTYMHBIX Y4eOHO-MeToAnuecKuX KomiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus neHTpa «Touka poctay npu peanuzanuu ganHon OI1
IIO3BOJISIET CO3JaTh YCIOBUS:

* JUI PACHIMPEHUS COJICpKaHUS MIKOJIBHOTO OMOJIOrHYECKOro 00pa3oBaHus;

* ]ISl TIOBBIIIEHHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOLMXCSl B €CTECTBEHHO-HAYYHON
obacTu;

* 17151 Pa3BUTHS JINYHOCTH peOeHKa B mporiecce oOydeHust GU3NKHU, €ro CrnocoOHOCTEeH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U151 pabOThI ¢ 0JIapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3ALIMY UX Pa3BUTHUS B PA3JIMYHBIX 00JIaCTAX
00pa3oBaTeNbHON, TBOPUECKON AEATEIbHOCTH.

IIpumepnas paGoyasi nporpamma no ¢gusuke 1Jsi 7—9 KJIaccoB ¢ HCNOJIb30BAHHEM
o0opynoBanus nenrpa «Touka pocra»

®uszuka u GU3NYECKUEe METObI U3YUYEHUS TPUPOJIbI

®dusnka — Hayka o npupone. Puznyeckue Tena u apiaeHus. HaGmonenue u onucanue
¢buznueckux sBineHnid. Gusnueckuii skcrepuMenT. MoenupoBaHue BI€HUN 1 00HEKTOB
IIPUPOJIBIL.

Pu3nuecKue BEIMYUHBI U UX U3MepeHue. TOYHOCTh U MMOrPEeIIHOCTh U3MEPEHHM.
MexnyHapoaHas cUCTEMA €IUHULL.

Pu3nyecKue 3aKOHbI U 3aKOHOMepHOCTH. Pr3nka u TexHuka. HaydHbiil meton
no3Hanus. Ponb ¢pusnku B GopMHPOBAHNN €CTECTBEHHOHAYUYHOW IPaMOTHOCTH.

MexaHnyeckue BICHHS



MexaHunueckoe JABIKeHHe. MarepuanabHas TOUKa Kak MOJIeNb (U3UIECKOro Tea.
OTHOCHTEIBHOCTH MEXAaHUYECKOTO ABIKEHU. Cuctema orcuera. PU3nuecKue BEIUUHHBI,
HE0OXOIUMBIE I OIMCAHUS JBUKEHUS U B3aUMOCBSI3b MEXly HUMHU (IIyTh, IIEPEMELICHUE,
CKOpOCTh, YCKOPEHHE, BpeMs ABHKEHMsI). PaBHOMEpHOE U paBHOYCKOPEHHOE ITPSIMOJIMHEITHOE
JIBHKEeHHE. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTHU. [1epBbIil 3akoH HproTOHA M HHEpLHUS.
Macca tena. IlnotHocts BemectBa. Cuia. Enqununiiet cuiibl. Bropoit 3akon Hetotona. Tpetuii
3akoH Hprotona. CBo6oaHoe nagenue ten. Cuia TsHKecTd. 3aKOH BCEeMHPHOTo Tsrotenus. Cuina
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTb. CBsI3b MEXKIY CHIION TSHKECTH M MAcCOM Teia.
Hunamomertp. PaBuoaeiictByromas cuia. Cuia tpeHusi. Tpenue ckolibkeHus. TpeHue noxosl.
TpeHue B npupozie U TEXHUKE.

Nmnynbe. 3akoH coXpaHeHUs UMITyJbca. PeakTuBHOE nBMkeHHE. MexaHuuyeckas pabora.
Momnocts. DHeprus. [loreHnnanbHas 1 kuHeTndeckas 3Heprus. [IpeBpamenue ogqHoro Buja
MEXAHUYECKOM HEPIuu B APYroil. 3aKOH COXpaHEHUS MOJIHON MEXAHUYECKOM SHEPIUu.

IIpocTeie MexaHU3MBI. Y CIIOBUS PABHOBECHS TBEPAOIO TEJIA, UMEIOIIETO 3aKPEIUICHHYIO
OCb ABMKEHUA. MOMeEHT cuitbl. [lenmp mascecmu mena. Peraar. PaBHOBECHE CUII HA pblUare.
Prruaru B rexHuke, 6bITy M ipupoje. [lonBuxHble 1 HenoABHKHbIE 0710KkU. PaBeHcTBO padoT
IIPH UCIIOJIb30BAHUU TIPOCTHIX MEXaHU3MOB («30J10TOE MPaBUIIO0 MEeXaHUKW»). Koaddumment
II0JIE3HOTO ACUCTBUS MEXaHU3Ma.

JaBnenue TBepabIX Tes. Ennnuniel n3mepenus aasienus. Crioco0bl N3MEHEHUs
nasieHus. JlaBieHune xxunkoctei u razoB 3akoH Ilackans. [laBneHne KUAKOCTH Ha THO U CTEHKU
cocyna. Coobmarormuecs cocynsl. Bec Boznyxa. AtmocdepHoe naBineHue. M3mepenue
atMocgepHoro aasneHus. OnsiT Toppuuennu. bapomerp-anepoua. ATmocdepHoe AaBIeHUE Ha
pa3nuuHbIX BbicoTax. ['uapaBinueckue MexaHu3Msl (pecc, Hacoc). JlaBiieHne )KUJIKOCTH U ra3a
Ha MOrpy>KEHHOE B HUX Tesl0. ApxuMenosa cuna. [InaBanue ten u cynos Bo3nyxomiasanue.

Mexanunueckue konebanus. [lepuon, yactora, amruintyna konebanuii. Pesonanc.
MexaHnueckue BOJIHbI B OHOPOAHBIX cpenax. J{inrHa BonHbI. 3ByK KaKk MEXaHHUYECKas BOJIHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

TemnoBsle siBICHUA

CrpoeHue BeniectBa. ATOMBI M MOJIEKYJIbL. TemioBoe JBUKEHHE aTOMOB U MOJIEKYIL.
Juddy3us B razax, KUIKOCTIX U TBEPIBIX Telax. bpoynosckoe oguoicenue. Bzanmoneicraue
(mpuTsSKEHHE U OTTAJIKUBAHUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BellecTBa. Paznuune B
CTPOEHUH TBEPABIX TEJ, )KUAKOCTEN U Ta30B.

TennoBoe paBHoBecue. TemnepaTypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO Xa0THUYECKOTO
JIBYDKEHUS yacTull. BHyTpeHHss sHeprus. Pabora u Temonepenaya Kak criocoObl M3MEHEHUS
BHYTpeHHEH 3Hepruu Tena. TemnonpoogHocTs. Konseknuus. M3nyuenue. [pumepst
TEIUIONEPEauy B IPUPOAE U TeXHUKE. KoarmuecTBo TeNmaoThl. Y AelbHAs TEMIOEMKOCTD.

VY aenbHas TemIoTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHUS U MTPEBPALLECHUS SHEPTUU B
MEXAHUUYECKUX M TEIUIOBBIX ITpoueccax. IlnaBnenue u oTBepreBanne KpUCTAIUIMYECKUX TEIl.

VY nenbHas TeroTa miuasienus. Vicnapenue u konnencanus. [lornomnenne sHepruu npu
VCIIApPEHNN KHUJIKOCTH U BBIACIIEHUE €€ ITPU KOHJIeHcanuy napa. Kunenue. 3aBUCHMOCTb
TEMIEPATYpPbl KUIIEHUS OT JAaBJIeHUs. Y iejbHasl TeIIoTa napooOpa3oBaHMs U KOHCHCALINH.
BrnaxxHocTh Bo3ntyxa. Pabora raza npu pacmupenun. [Ipeobpa3oBanus 3HEpTUHN B TEIIOBBIX
MaIlIMHax (maposasi TypOMHa, IBUraTellb BHYTPEHHETO CrOpaHusi, peakTUBHbIN aABurarens). KI1/]
TEIUIOBON MAIlIMHBI. DKon02udecKue npooiemvl UCHOIb30BAHUS MENT08bIX MAULUH.

DNeKTPOMarHUTHBIE SIBICHUS

Onexrpuzanus pusnueckux Ten. BzaumopaencTBue 3apsokeHHBIX Ted. [[Ba poaa
ANEKTPUYECKUX 3apsAA0B. [[enrMMOoCTh 3EKTPUYECKOro 3apsia. DIEMEHTAPHBIN 3JIEKTPUYECKHUN
3apsl. 3aKOH COXPaHEHUs JIEKTpUUecKoro 3apsaa. [I[poBogHUKHY, MOIYIIPOBOIHUKY U
H30JIATOPHI DJIEKTPUUECTBA. DIIEKTPOCKOIL. DIIEKTPUUECKOE TT0JIe KaK OCOOBIN BU MaTEPHUH.
Hanpsaosicennocmyo snexmpuuecko2o nois. JJeficTBue 3eKTpUIecKoro noJsis Ha dJIEKTPUUECKUe
3apsibl. Konoencamop. Ouepaus 21eKkmpuiecko2o noJis KOHOeHCcamopa.



OnexTpuuecKuid ToK. ICTOUHHUKH 3JIEKTPUUECKOTO TOKA. DJIEKTpUUECKas LENb U €€
cocTaBHble yacTu. HampaBneHue u 1eficTBuUs AIeKTpuieckoro Toka. Hocurenu anekrpudeckux
3aps10B B MeTasuiax. Cuiia Toka. DJIEKTPUUECKOe HalpsyKeHUE. DIIEKTPUUECKOE COIPOTUBIICHUE
IIPOBOJIHUKOB. EJTMHNUILIBI COIPOTUBIICHUSI.

3aBUCUMOCTD CHJIbI TOKA OT HallpsDKEHUs. 3akoH OMa /1715 yyacTKa Lenu. Y AeIbHOe
conpotusiieHue. Peocrtatsl. [locnenoBarensHoe coennHeHre NpoBOAHUKOB. [lapannensHoe
COEIMHEHUE NPOBOIHUKOB.

PaGora aniekTprudecKkoro mois o nepeMeIieHuIo AMEKTPUIECKUX 3apsa10B. MOIIHOCTD
AJIEKTpUYECKOro Toka. HarpeBanue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKoH Jxoyiis -
Jlenma. DnexTpuuecKkue HarpeBaTelbHbIE U OCBETUTENbHbIE TPUOOPHL. KopoTKoe 3aMbIkaHue.

MaruutHoe none. MHAyK1Mst MarHuTHOro 1ojisi. MarautHoe nosie Toka. OnelT Opcrena.
MarnuTHoe 1noje NOCTOSHHBIX MArHUTOB. MarHuTHoE rosie 3eMiu. JJIeKTPOMarHmr.
MarsuTHO€ 110J1€ KaTylIKU ¢ TOKOM. [IpuMeHenune 21eKTpoMarauToB. JlelicTBe MarHUTHOTO
I0JIsI HA IPOBOJAHMK C TOKOM M JIBHXKYIIYIOCS 3apsKeHHYI0 yactuny. Cuna Amnepa u cuna
Jlopenya. DneKTpoaBUraTellb. SIBIeHue 3JeKTPOMAarHUTHON UHAYKIusA. OnbiTel Papajes.

DneKTpoMarHuTHeIC KojieOaHus. Korebamenvhulil KOoHmyp. DleKmpoceHepamop.
Ilepemennviit mox. Tpancgopmamop. Ilepenada 3eKTPUIESCKON YHEPTHH HA PACCTOSTHHE.
DNEeKTPOMarHUTHbBIE BOJIHBI U UX CBOMCTBA. [Ipunyunst paouocessu u menesuoenus. Bausnue
INEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUZMDL.

Cser — anekTpoMarHuTHele BosiHAa. CKkopocTh cBeTa. MlcTouHuKH cBeTa. 3aKOH
IPSIMOJIMHENHOTO PacIpoCTpaHEHHUE CBETa. 3aKOH oTpakeHus cBeta. [limockoe 3epkano. 3akoH
npenomiieHus cBeta. JInH3pl. OoKyCcHOE pacCTOSIHUE U ONTHYecKas cuiia JIMH3bL. M300pakeHue
npeaMeTa B 3epKaiie u JinH3e. Onmuueckue npubopul. 1'na3 Kak onTHYECKas CUcTeMa.
Hucniepcus cBera. Mumeppepenyus u oughpaxyus ceema.

KBaHTOBBIC SIBIEHUS

Crpoenue atomoB. [InanerapHas moznens aroma. KBaHTOBBIN XapaKkTep MOIJIOMICHUS U
WCITYyCKaHHsI CBETa aTOMaMHU. JIMHEHYaThle CIIEKTPBI.

OmnsiThl Pesepdopra.

CocraB aromHoro sapa. [IpoToH, HEUTPOH U 3JIEKTPOH. 3aKOH DHHIITENWHA O
PONOPLHUOHATIBHOCTH MAcChl U SHEPTUU. [lechekm macc u snepeus cés3u amomHuix A0ep.
PanunoaktusHocTs. [lepuon nonypacnana. Anbba-uznydenue. bema-uznyuenue. 'amma-
nsnyuyenue. SAnepusie peakiuu. Mcrounnku sHeprun CosHIA U 3B€31. SInepHas S3HEpreTHka.
DKonoeuueckue npoobaemol pabomvl amomuvlx snekmpocmanyuil. Jlosumerpus. Bausanue
PAOUOAKMUBHBIX U3TYYEHULL HA HCUBbIE OP2AHUZMDL.

Crtpoenue u 3Bosonus Beenennoit

I'eonenTprueckas U reJIMOLEeHTPUYECKas CUCTEMBI Mupa. Pusndeckas npupoja
HeOecHbIX Ten Conneunoit cuctemsl. [Ipoucxoxaenune ComHeuHoi cuctembl. Ouznyeckas
npupona Connua u 38e31. Ctpoenue Beenennoit. OBomonns Beenennoi. I'nnoresa bonpmioro
B3pbIBa.

[Tpumenss uudpossie 1abopaTopun Ha ypokax (PU3UKH, yHalHecs CMOT'YT BBIIIOJIHHUTh
MHO’KECTBO JJAOOPATOPHBIX padbOT U SKCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.

JIaGopatopHbie pabOThI (HE3aBUCUMO OT TeMaTUYeCKON MPUHAIEKHOCTH) ACTATCS
CJIEIYIOILINE TUIIBIL:

. [TpoBenenue NpsIMbIX U3MEPEHUN (PU3NUECKUX BEITUYHH

. Pacuer 1o nonay4eHHbIM pe3yabTaTaM MPSIMBIX U3MEPEHHUH 3aBUCUMOTO OT HUX
napamerpa (KOCBEHHbIE U3MEPEHHUS).

. Habmnroienue siBjeHnii 1 HOCTaHOBKA OTBITOB (HA KAYECTBEHHOM YPOBHE) IO
oOHapy>keHHIO (PaKTOPOB, BIUSIONIMX HAa IPOTEKAHUE TaHHBIX SBJICHUH.

. HccnenoBaHue 3aBUCUMOCTH OJJHOM (pU3MUECKON BEIUYUHBI OT IPYTOH C
MIPE/ICTABJIICHUEM PE3yJIbTAaTOB B BHJIEC TPaUKa UITH TAOJIHIIBI.

o [TpoBepka 3ajaHHBIX TPEANOIOKEHUH (IpSIMble U3MEPEHUsT PU3NUECKUX BETUUNH

" CPABHCHUC 3aJaHHBIX COOTHOIIICHUM MCKOY HI/IMI/I).



. 3HAKOMCTBO C TEXHUYECKMMHM YCTPOMCTBAMM U X KOHCTPYHUPOBAHUE.

JIro6as pabouas mporpamMma J0HKHA MPeIycMaTpUBaTh BBITIOJHEHHUE Ja00PaTOPHBIX
paboT BceX yKa3aHHBIX THIIOB. BEIOOP TeMaTHKU U yuciia paboT KaKIO0ro THIIA 3aBUCHUT OT
ocoOeHHocTel paboueit mporpamMmbl U Y MK.

[IpoBeenue NpsAMBIX U3MEPEHUN (PU3NIECKUX BETHUUH

J W3mepenne pazMepoB Tel.

J H3mepenne pazMepoB MajbIX Tell.
J H3mepenune Macchl Tena.

J H3mepenue oobema Tena.

J H3mepeHue cuibl.

H3mepenue BpeMeHu npoiiecca, nepruoaa KojaeOaHuu.
N3mepenne temnepaTypsl.
W3mepenue naBieHus BO3Iyxa B OaJUIOHE MO/ OPIIHEM.
W3mepenue CUIIbl TOKa U €0 peryJInpoBaHue.
N3mepeHne HanpsKeHUs.
W3mepenue yriioB aJeHus U MPEIOMIICHHUS.
N3mepenune GpoKycCHOTO pacCTOSIHUS JTHH3HI.
H3mepenne paanoakTUBHOTO (oHA.
Pacuer o nosgy4eHHbBIM pe3ysibTaTaM MPSAMbIX U3MEPEHUN 3aBUCUMOI0 OT HUX
napameTpa (KOCBEHHbIC U3MEPEHUS)

o M3MepeHue MI0THOCTH BelecTBa TBEPAOIo Teja.

o Onpenenenue k03(pPULIHUEHTA TPEHUS CKOIBKEHUS.

o OnpeneneHue )KeCTKOCTU MPYKUHBI.

o Onpeznenenue BbITAIKUBAIONIEH CUIIbI, IEHCTBYIOIIEH HAa OTPYKEHHOE B
AKHUJIKOCTb TEJIO.

. OrnpezerieHe MOMEHTA CUJIBL.

o N3mepeHue ckopocTH paBHOMEPHOI'O JABHKEHHUSL.

o W3mepenue cpeHeil CKOpOCTH JBUXKEHUS.

o N3mepeHue yCKopeHHs paBHOYCKOPEHHOTO JBMXKEHUSI.

. Omnpenenenue pabOTHl M MOIITHOCTH.

o OnpezneneHue 4acToThl KosleOaHUN Tpy3a Ha MPYKUHE U HUTH.

o OmnpeneneHne OTHOCUTENLHON BIaKHOCTH.

J OmnpeneneHne KOJIMYeCcTBa TEIIOTHI.

J Omnpenenenue ynenbHON TEIIOEMKOCTH.

. N3mepenne paboThl U MOIIHOCTH JIEKTPUUYECKOTO TOKA.

. N3mepenne conpoTUBICHUS.

J Omnpenenenne oNTUYECKON CUITbI TUH3BI.

. HccnenoBaHue 3aBUCMMOCTH BBITAJIKHUBAOIIEH CHIIBI OT 00beMa MOTPYyKEHHOM
YaCTH OT MJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH U Macchl Tea.

J HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€

HE3aBUCUMOCTH OT IIJIOIIA/IH.
Habmroienue sSBJIeHM ¥ TOCTAaHOBKA OTMBITOB (HA KAYECTBEHHOM YPOBHE) TIO
00HapyXeHHIO (DAaKTOPOB, BIUSIOMINX HA TIPOTEKAHNE TaHHBIX SIBJICHUI

. Habmronenne 3aBUCMMOCTH Niepro/ia KojeOaHuil rpy3a Ha HUTH OT JAJIUHBI U
HE3aBHCHMOCTH OT MacChl.

o HaOnroneHue 3aBucUMOCTH niepuojia KojaeOaHui rpy3a Ha PYKUHE OT MacChl U
KECTKOCTH.

o HabmioneHne 3aBUCMMOCTH JaBlIeHHs ra3a OT 00beMa U TeMIIEPaTyphl.

o HabmroneHne 3aBUCMOCTH TEMIIEpaTyphl OCThIBAIOIIEH BOJbI OT BPEMEHH.

L4 HccnenoBanue ABICHUS B3aUMOACHCTBUS KaTylIKu ¢ TOKOM U MarHura.



L4 I/ICCJ'IGI[OBaHI/Ie SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

° HabGnronenue siBeHUs OTpaKEHUS U TPEJIOMIICHUS CBETA.

° HabGnronenue siBIeHUs TUCTIEPCHH.

° OOHapyKeHHe 3aBUCUMOCTH COIPOTUBIICHUS ITPOBOIHHUKA OT €ro IMapaMeTPOB H
BEIIECTBA.

° HccrnenoBanue 3aBUCIMOCTH Beca Teja B )KUJIKOCTH OT 00beMa MOrpyKEHHOM
YacTH.

° HccnenoBanue 3aBUCUMOCTH OHOW (PU3NUECKON BETUYMHBI OT APYTOM C
MIPEICTABJIICHUEM PE3yIbTaTOB B BUJIE TpaduKa UK TaOJIUIIBI.

° HccnenoBanue 3aBUCHMOCTH MAacChl OT 00beMa.

° HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JBUKCHUHU
0e3 HaYaIbHOM CKOPOCTH.

° HccnenoBanue 3aBUCMMOCTA CKOPOCTH OT BPEMEHHU U MyTH MpU
PaBHOYCKOPEHHOM JIBUKEHUU.

° HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS OT CHIIBI TaBJICHHUS.

° HccnenoBanue 3aBUCUMOCTH Ae(pOpMaIiK IPYKUHBI OT CHJIBL.

° HccnenoBanue 3aBUCMMOCTH TIepro/ia KojeOaHu Tpy3a Ha HUTHU OT JJIMHBI.

° HccnenoBanue 3aBUCMMOCTH TIeproia KoieOaHuil rpy3a Ha IpyKHHE OT
JKECTKOCTH U MAacCCBHL.

° HccenenoBanue 3aBUCHMOCTH CHJTBI TOKA Y€pe3 MTPOBOIHUK OT HAITPSKEHUSI.

° HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JaMIIOUYKY OT HAMpsKEHUS.

° HccnenoBanue 3aBUCUMOCTH yIJIa MIPEIOMIICHUS OT yrJjia MajaeHusl.

[IpoBepka 3aaHHBIX NPEANOI0KEHUH (MPSMbIE U3MEpPEHUS GUZNUYECKUX BETUUYHMH U
CpPaBHEHME 3aJJaHHBIX COOTHOLIEHUH Mexay HUMH). [IpoBepka runores

o [TpoBepka runoTessl O JIMHEHHOHN 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUJIKOCTH B
TpyOKe OT TeMIeparyphbl.

J [TpoBepka runoTe3bl 0 NPSMOI MPONOPLUOHATBHOCTH CKOPOCTHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU IIPOHACHHOMY ITyTH.

o ITpoBepka runoTe3bl: MpHU MOCIEI0BATEIBHO BKIOYEHHBIX JJAMIIOUKU U
IIPOBOJAHMKA WJIU JIBYX NPOBOJHUKOB HANPSKEHUS CKJIa/IbIBaTh HEb3sI (MOYKHO).

o ITpoBepka npaBuiIa CII0KEHHS TOKOB HA JIBYX NapaJuIEIbHO BKIFOUYEHHBIX
PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKHMH YCTPOMCTBAMH U UX KOHCTPYHUPOBAHUE
KoHcTpyrpoBaHue HaKIIOHHOW IJIOCKOCTH € 3ajaHHbIM 3HaueHuem KIT/I.
KoHcTpynpoBaHue apeoMeTpa U UCIIbITAHUE €r0 PabOTHI.

COopKa 27eKTpUYECKOH LeNMU U U3MEPEHUE CUIIbI TOKA B €€ PA3IMYHBIX Y4aCTKaX.
COopka 37eKTpOMarHuTa U UCIbITaHUE €ro JIeHCTBHUS.

N3yueHue 351eKTpUYECcKOro ABUraTessi IOCTOSHHOIO TOKa (Ha MOJIEINN).
KoHcTpyrpoBanue 31eKTpoaBUraress.

KoHncTpynpoBanue Mojenu TeaecKkona.

KoHcTpynpoBaHue MOJeNH JIOAKH € 33JaHHON TPY30I10JbEMHOCTBIO.
OreHka cBOEro 3peHHs U MoAOOp OYKOB.

KoHcTpynpoBanue npocTeiiero reueparopa.

N3ydeHue cBOMCTB U300pakeHUs B JIMH3AX.

Kparkoe onucanue noaxoa0B K CTPYKTYPHPOBAHHMIO MATEPHAJIOB Kypca « XUMUD)
B cucreme ecrecTBeHHOHay4YHOT0 00pa30BaHUs XUMUS KaK Y4eOHBIN MpeAMET 3aHUMAaeT
BaXHOE MECTO B [TO3HAHUU 3aKOHOB NMPUPOAbI, POPMUPOBAHUN HAYYHON KapTHHBI MUPA,
CO3JIaHUM OCHOBBI XMMUYECKUX 3HAHUHN, HEOOXOAMMBIX JIJIsl IOBCEITHEBHOMN JKHU3HU, HABBIKOB



3I0pPOBOT0O M OE30IMaCHOT0 JJIS YEJIOBEKAa M OKPY’KAIOLIeH ero cpeibl 00pa3a KU3HH, a TAaKXKE B
BOCIIUTAHHUHU SKOJIOTUYECKON KYIbTYPHI.

VYcnemHocTs U3y4eHusl XMMUU CBSI3aHA C OBJIAZICHUEM XUMUYECKUM SI3BIKOM,
coOroicHrEeM MpaBuIl 6e30MacHOl padOThI PH BBHIOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
OCO3HAHHWEM MHOT'OUNCJIEHHBIX CBSI3€H XUMUU C IPYTMMH MPEAMETAMU HIKOJIBHOTO Kypca.

[IporpamMma BkIItOUaeT B ce0si OCHOBBI HEOPraHUYECKOW U OPTraHUYECKON XUMUH.
['maBHO¥ Heelt mporpamMmbl SBISETCS CO3JaHIe 0a30BOTO KOMILIEKCA OTIOPHBIX 3HAHUH 110
XUMHH, BBIPAKEHHBIX B (OpME, COOTBETCTBYIOLICH BO3pacTy 00yJaromIuXcCsl.

B conepxanuu JaHHOTO Kypca IpeiCTaBIeHbl OCHOBOIIOJIATAl0INE XUMUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIME U3YYEHUE COCTaBa U CTPOCHUS BELIECTB, 3aBUCUMOCTH MX
CBOICTB OT CTPOEHHSI, IPOrHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEJOBAaHUE 3aKOHOMEPHOCTEN
XUMUYECKHUX MTPEBPAILCHHUN U ITyTEH YIPABICHUS UMU B LENAX MMOJTYyYEHUs BEIIECTB U
MaTepUasoB.

TeopeTnyeckyro OCHOBY U3y4EHHSI HEOPraHUYECKON XUMHH COCTaBIISIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuoanueckuii 3akon [[.M. MeHieneeBa ¢ KpaTKUMH CBEACHUSIMU O
CTPOECHHUH aTOMA, BUJIaX XUMHUECKOU CBSI3U, 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX
peaKuHuii.

B n3ydenun kypca 3HaUUTENbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IIPOBEJCHUIO IPAKTUUECKUX U JJAOOPATOPHBIX paboT, OMMCAHUIO PE3YJIbTaTOB YYEHUUYECKOIO
JKCIIEPUMEHTA, COOTIOACHUIO HOPM U MTPaBHII 0€30MacHO# paboThl B XUMHUECKOH J1ab0opaTopuu.

Peanuzanus JaHHON MPOTrpaMMBbI B TIPOIIECCE 0OYUECHUS TTO3BOIUT 00YJIArOIUMCS
YCBOUTH KIIFOUEBbIE XUMUYECKHNE KOMIIETEHIIMHU U MIOHATH POJIb U 3HAUEHHE XUMUH CPEIU APYTUX
HayK O IPUpOJIE.

N3ydenue npenmera «XUMHUSD B 4acTU (OPMUPOBAHUS Y 00YUAIOIIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOIOB (HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJTMPOBAHUE), OCBOCHHUS MTPAKTUYECKOTO MPUMEHEHHUsI HAyYHBIX 3HAaHUI OCHOBAHO Ha
MEXITPEIMETHBIX CBS35X ¢ peameramu: «buomorus», «Ieorpadpusy, «ctopusy,
«Jluteparypay, «Marematuka», «OCHOBBI O€30MACHOCTH JKU3HEIEATEIHbHOCTIY, «Pycckuii
A3BIKY, «PU3HKaY, «IKOJIOTUIN.

Ha 6a3e uentpa «Touka pocta» obecreunBaeTcs peaan3aiy 00pa3oBaTeIbHbIX
IIPOrpaMM €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOM HaIllpaBI€HHOCTEH, pa3pabOTaHHbIX B
COOTBETCTBUHC TPEOOBAHUAMH 3aKOHO/IaTENILCTBA B c(hepe 00pa30BaHUs U C YUETOM
pexomennanuii denepanbHOTO OrepaTopa yaeOHOTO MpeaMeTa « X UMHUS».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATh peain3yeMble 3/1€Ch MOIXOIbI,
CTPYKTYpY U COZIep KaHUE MIPU opraHu3anuu oOydeHus ¢usnke B 8—9 kiaccax, BBICTPOEHHOM
Ha 0a3e M000ro U3 TOCTYMHBIX Y4eOHO-MeToAnYecKuX KomIuiekcoB (YMK).

Hcnons3oBanue o0opynoBanus 1eHTpa «Touka pocta» npu peanusanuu nanHoi OI1
MO3BOJIIET CO3AATh YCIOBUS:
* JUIsl pacCIIMPEHUS COJAEPKAHUS IKOJIBHOTO XMMHUUECKOTro 00pa3oBaHus;
* JUIS TIOBBIIIEHUS T03HABATEIbHON aKTUBHOCTH 00YYarOIUXCS B €CTECTBEHHO-HAYYHOM
obnacru;
* JUIS Pa3BUTHS JIMYHOCTH peOeHKa B mpoliecce 00yueHHs] XUMHH, €ro ClIOCOOHOCTEH,
(GbOopMHUPOBAHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEN;
* U1 pabOTHI ¢ OJJApPEHHBIMH IKOJBHUKAMH, OPTaHU3ALMH UX Pa3BUTHS B PA3TUUHBIX 00JIACTIX
00pa3zoBaTenbHON, TBOPUECKON AeATETHHOCTH.

IIpumepHasi paGo4asi nporpaMma o XUMHUH 1Jisi 8—9 KJ1aCCOB ¢ MCMO/Ib30BAHUEM
o0opynoBanus uenrpa «Touka pocray

IlepBoHayaIbHBIE XUMUYECKUE TTOHATUS

[Tpeamer xumun. Tena u BemecTBa. OCHOBHBIE METO/IbI IIO3HAHUS: HAOIIOJICHUE,
U3MEpPEHUE, IKCIIEPUMEHT. DPU3NYECKUE U XUMUUECKUE SIBIEHUS. UNCThIE BEIIECTBA U CMECH.
Cnoco0wI pazneneHust cmeceid. Atom. Mosekyna. XUMUYECKUN AIE€MEHT. 3HAKH XUMUYECKHUX
a51eMeHTOB. [IpocThie U ci10kHBIE BenlecTBa. BaeHTHOCTh. 3aKOH ITOCTOSHCTBA COCTaBa



BelecTBa. Xumuueckue Gopmyibl. Maaekcbl. OTHOCUTENbHASE aTOMHAs! K MOJICKYJISIpHAs
Macchl. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH. 3aKOH COXPaHEHUSI MacChl
BeIIeCTB. XUMHU4eckue ypaBHeHus. Ko dunuenTsl. Y cnoBus U NpU3HAKU MPOTEKAHUS
XUMUYECKHUX peakuuid. MoJib — eqMHUIA KOJIMYeCcTBa BelecTBa. MossipHas Macca.

Kucnopoxa. Bonopon

Kucnopon — xumuueckuii 35eMeHT u nmpocroe BemectBo. O30H. CocTaB BO31yXxa.
®dusnyecKkue ¥ XUMUYECKUE CBOMCTBA KUciIopoaa. [lonydeHne u mpuMeHeHne Kuciaopoaa.
TemnoBoit ekt xumuueckux peakiuil. [loHsTre 06 5K30- U FHIOTEPMUUYECKUX PEAKIUAX.
Bonopoa — XUMUYECKHI 3JIEMEHT U MIPOCTOE BelecTBO. DU3NUECKHE U XUMUYECKHE CBOMCTBA
Bojopoza. [lonyuenue Bogopoaa B naboparopuu. [lonyduenrue Bogopoaa B IPOMBIIIEHHOCTH.
ITpumenenue Bopopoza. 3akoH ABorazapo. Mosnspublii 00beM razoB. KauecTBeHHbIE peakliuy Ha
razoo0pasHbie BemecTBa (KUCIopo1, Boopoa). O6beMHbIe OTHOUICHHS Ta30B IPU XUMHUECKUX
peakuusx.

Bopna. PactBopsl

Bona B mpupoae. Kpyrosopor Boas! B ipupojie. Pu3nueckue 1 XUMUYECKHE CBOMCTBA
Bozbl. PacTBOpEI. PacTtBoprmMocTh BelecT B Bojie. KoHueHTpanus pactBopoB. MaccoBas 1011
PacTBOPEHHOI'O BEUIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN

Oxcunpl. Knaccngukanus. Homenknarypa. @uszndeckue CBOWCTBA OKCHIOB.
Xumuueckue cBoicTBa okcu10B. [lonyuenue u npumeHenre okcuaoB. OCHOBAHMUSL.
Knaccudukanus. Homenknarypa. @usnueckue cBoiicTBa ocHoBaHMiA. [TorydeHre OCHOBaHMIA.
XuMuyeckue cBoiicTBa ocHOoBaHUM. Peakius Heittpanuzanuu. Kucnorer. Knaccudukanus.
Howmenkiarypa. @usndeckue cBoricTBa KUCIOT. [TosiydeHne u npuMeHeHne KUcCioT.
Xumunueckue cBoicTBa KUCIOT. Hankaropsl. MI3MeHeHne OKpacku MHAMKATOPOB B pa3JIMUHbIX
cpenax. Comu. Knaccudpukanus. Homenkiarypa. @usndeckue cBoiicTBa coneid. [lomyuenue u
IIpUMEHEHHUE coyie. XMMHUECKHE CBOMCTBA coJiel. ['eHeTrueckas CBA3b MEXKy KilacCaMu
Heoprannueckux coequaeHuil. [Ipobiema 6e30macHOr0 UCTIONb30BaHMS BEIIECTB U XUMHUYECKUX
peakuMii B IOBCEHEBHOM kU3HU. TOKCUUHBIE, TOPIOYME U B3PHIBOOIIACHBIE BeLIECTBA. bbITOBas
XUMHYECKAsi TPAaMOTHOCTb.

CrpoeHnne atoMma. Ilepnonnueckuii 3aK0H U IEPUOJUYECKAs] CHCTEMA XUMHUYECKUX
anemenToB JI.11. Menaeneena

CrpoeHne aToMa: 1po, SHEpreTudeckuil ypoBeHb. CocTaB siipa aroma: IPOTOHBI,
HelTpoHsl. M3oTonsl. [lepnonnueckuii 3akon [I.1. Menneneesa. [lepuonnueckas cucrema
xummudeckux aneMeHToB [[.M. MenaeneeBa. ®usndeckuii CMbICI aTOMHOTO (TIOPSIAKOBOTO)
HOMEpPA XUMHYECKOT0 3JIEMEHTA, HOMEpa I'PYIIIBI M IEPUOJA IEPHUOINIECKON CUCTEMBI.
CtpoeHne PHEPreTUUECKUX YPOBHEH aTOMOB NEPBBIX 20 XUMHUYECKHUX DIIEMEHTOB
nepuoanudeckor cucremsl .M. Menneneea. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB
XUMHUYECKHX HJIEMEHTOB U UX COCIMHEHUI Ha OCHOBE ITOJIOKEHUS B IIEPUOAUYECKON CUCTEME
.. MenneneeBa u crpoeHust atroma. 3nadenue [lepuoanueckoro 3axona /.M. Menneneena.

CrpoeHue BemecTB. XuMU4ecKast CBI3b

DNeKTPOOTPULIATEIbHOCTh AaTOMOB XUMHUYECKHX AJIeMeHTOB. KoBaneHTHast xumuyeckas
CBSI3b: HEMOJIsIpHAast U nossipHasi. [IoHATHE 0 BOJOPOHOM CBSI3U U €€ BIUSHUM HA (PU3UUECKUE
CBOIICTBA BEIIECTB Ha npumepe BoAbl. IoHHas cBsA3b. MeTarunyeckasi CBA3b. T UMb
KPUCTAJNTHYECKUX PEIIETOK (aTOMHAs, MOJIEKYIIIpHasi, MOHHAs, METAJUTMYECKasi). 3aBUCUMOCTb
(bu3nYECKUX CBOMCTB BEIIECTB OT THUIAa KPUCTAIIIMUECKON PEIIeTKH.

XHUMHUYECKUE PEAKIINH

[TonsATHE O CKOPOCTH XUMHUYECKOM peakuu. PakTopsl, BIUSIOIINAE HA CKOPOCTh
xumuyeckoi peakuun. [Tonarue o katanuzatope. Kimaccupukauss XUuMHUUECKUX peakLui o
Pa3IMYHBIM NIPU3HAKAM: YUCIY U COCTaBY UCXOJHBIX U MOJYYEHHBIX BELIECTB; N3MEHEHUIO
CTEINEHEN OKUCIIEHUs aTOMOB XMMHYECKUX DJIEMEHTOB; ITOTJIOIICHUIO U BBIIECICHUIO JHEPTUH.
DIIEKTPONUTHYECKAs] AUCCOLMALMS. DIEKTPOIUTHI U HEINEKTPOIUThI. Monbl. KatnoHns! n
aHHOHBI. Peakiinyu noHHOTO 0OMeHa. Y CcII0BUS IPOTEKaHUs PeaKIMii HOHHOTO OOMEHa.



DIEKTPOIUTHYECKAs! AUCCOLMALINS KUCTIOT, enodeit u coneil. CTerneHb OKUCICHUS.
Omnpenenenue CTENeHH OKUCICHHS aTOMOB XUMUYECKHX AJIEMEHTOB B CO€IMHEHHUSX.
Oxkucnurens. BoccranoBurens. CylIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Hemeramnsr IV — VII rpynim u ux coequHeHus

ITonoxeHrne HEMETaUIOB B IEPUOJUYECKON CUCTEME XUMUYECKUX dJIeMeHTOB [1.1.
MenneneeBa. O01mue cBOWCTBAa HEMETAIIOB. ['ajoreHbl: (U3NYECKHue U XMMHUYECKUE CBOMCTBRA.
CoenuHeHus rajJoreHoB: XJIOPOBOIOPO/I, XJIOPOBOAOPOIHAS KUcIoTa U ee conu. Cepa:
buznueckue u xumudeckue ceoicTBa. CoeTuHEHUS Cephl: CEPOBOAOPO/I, CYIbGUAbI, OKCUIBI
cepbl. CepHasi, CEpHUCTAst M CEPOBOJIOPOJIHASL KUCTIOTHI M UX COJIH. A30T: PU3NYCCKUE U
XUMH4eckue cBorcTBa. AMMuak. Cosin aMmmMoHus. OKCHUJIBI a30Ta. A30THAs KHUCIIOTA U €€ COJIH.
®docdop: Pusndeckue u xumuaeckue cBoiicrBa. Coequaenus Gocdopa: okcuna pocdopa (V),
oprodochopHas KUCIIOTa U €€ CONU. YTIepod: PU3ndeckue U XMMHUUECKHUe CBOICTBA.
AmtoTponus yriepojaa: ainmMas, rpadur, kapous, ¢pymiepersl. CoeIMHEHUS yTIepo/ia: OKCHIbI
yraeponaa (II) u (IV), yronsHas kuciiora u ee coinu. KpemHuii u ero coeiuHeHuUS.

Mertasuibl U X COeAMHEHUS

[TonoxeHne MEeTaJUIOB B IEPUOANMYECKON CUCTEME XUMUUYECKUX AemeHToB J[. 1.
MemnneneeBa. Meraiuisl B mpupojie 1 oo1pe crnocoOsl ux nomydenus. Ooumme puzndeckue
cBoiicTBa MeTasuioB. OOIIMe XUMUYECKUE CBOWCTBA METAIIJIOB: PEAKIIUU C HEMETaJUIaMU,
KHCJIOTaMH, COJIIMH. DJIEKTPOXUMUYECKUN P HANpsbKeHU MeTaiioB. [l{enounsie MeTasmibl u
ux coeaunenus. ll{enoynozemMenbHble METAIIIBI U UX COeMHEHUs. AOMUHUNA. AMGBOTEPHOCTH
oKcuga u ruapokcuaa amomunus. XKenezo. CoeqHeHus xKene3a U UX CBOMCTBA: OKCHUJIBI,
ruapokcuabl U conu xenesa (11 u II).

[TepBonavasibHBIE CBEJICHUSI 00 OPraHMYECKUX BEIIECTBAX

[lepBoHayanbHbIE CBEICHUS O CTPOCHUU OPTaHUYECKUX BEIIECTB. YTJIEBOJOPOIbI: METaH,
9TaH, dTWICH. ICTOYHHUKY YTIIEBOIOPOIOB: MPUPOIHBIN Ta3, He(PTh, yroib.
Kucnopocoaepsxaiue coeiMHEHHs : CIUPTHI (METaHOII, ITAHOJ, TJIMIEPHH), KApOOHOBbBIE
KHCJIOTHI (YKCYCHAsi KUCIIOTa, aMUHOYKCYCHAsI KMCJIOTa, CTEAPUHOBAS M OJICHHOBASI KHCIIOTHI).
buonoruuecku BaxHbIe BEIIECTBA: KUPBI, TTIOK03a, OETKH. XUMUYECKOE 3arpsa3HEHHE
OKPY>KaIOIIEeH CPEeIbl U €ro MOCIIECACTBHS.

Tumsl pacyeTHBIX 3a/1a4:

Brruucienune MaccoBoi 101 XUMHUUYECKOTO dJIEMEHTa 10 JOPMYJIe COSTUHEHUS.

YcTanoBneHue npocteiieit GopmMyssl BEIIecTBa M0 MAacCCOBBIM JIOJISIM XUMHUECKHUX
AJIEMEHTOB.

Brruncnenus mo XuMHYECKUM ypaBHEHUSIM KOJIMYECTBa, 00beMa, MacChl BEIIECTBa 10
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WU MPOYKTOB PEAKIUH.

Pacuer MmaccoBoil 1011 pacTBOPEHHOTO BEUIECTBA B PACTBOPE.

[Tpumensst mudpoBsie 1a60pATOPUN HA YPOKAX XUMHUH, YUAIITUECS CMOTYT BBITIOJIHUTD
MHO>KECTBO JTAOOPATOPHBIX PabOT M SKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOM IIKOJIIBI.

[TpumepHBIE TEMBI TPAKTUIECKUX PAOOT:

JIabopaTopHoe 000pyI0BaHKEe U TTpHEMbI 0OpaieHus: ¢ HuM. [IpaBuina 6e3omacHoi
paboThl B XUMUYECKOH J1abopaToOpHuH.

OuncTka 3arps3HEHHOM MOBAPEHHOM COJIU.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIUN.

[Tonyyenue kucaopoaa U U3y4eHHE €r0 CBOMCTB.

[Tonydyenue BoIOpO/Ia U U3YYEHUE €0 CBOMCTB.

[IpuroroBneHnue pacTBOPOB € ONPEEICHHON MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA.

Pemenue skcniepuMeHTANBHBIX 3a71a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUIECKUX
COEIUHEHUIN.

Peakmun nonHoro ooMena.

KauecTBeHHBIE peakIiy Ha HOHBI B pacTBOPE.

[Tonyyenne amMuaka u H3y4eHHUE €T0 CBOMCTB.

[TonyyeHue yriaekucioro raza u U3y4eHue ero CBOICTB.



Pemenne skcnepuMeHTanbHbIX 3a0a4 110 teme «Hemeramnel IV — VII rpynn u ux
COCTUHEHUNY.
PemreHne skciepuMEHTANBHBIX 3aa4 110 TeMe «MeTallibl U UX COCIUHEHUS.
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