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IHosicHuTeAbHASA 3aIIUCKA

Kakumy 3HaHMSIMHM [OJKEH BIAJIETh COBPEMEHHBIA 4enoBek? Kaxkablii
3HAET, YTO COJIHIIE YTPOM BOCXOIHMT, & BEUEPOM 3aXOAUT, BpEMs BOCXOJA U 3aX01a
M30 JIHS B JIEHb MEHSETCS, HE YAMBISIET HAC M TO, YTO JiyHa OBIBA€T TO TOHKUM
MecsleM, To Kpymiod. Hac He TONBKO HE YIUBISIOT TAKUE NEPEMEHBI, HO MBI
MOXKEM TOYHO CKa3aTh, KOIJa OHHU Mpou30uayT. JIroO03HATENbHbIN YeI0OBEK BCEraa
3alyMbIBAJICSI HaJl BOIIPOCAaMU, KaK M Korja oOpa3oBajiach Haia 3emiisd, U3 KaKhX
BEIIIECTB COCTOUT, KaKOBBI €€ (DOpPMBI, pa3Mepbl, Macca, 4To ObUIO B MPOLLIOM H
YTO MPOUCXOAUT CE€WYac B €€ HEAPAX U B €€ KOCMUYECKUX OKPECTHOCTAX. [l
TOro, 4YTOObl NPAaBWIBHO CGHOPMUPOBATH YMO3AKIIOUEHHUS  y4YalIUXCid O
HaOMOMaeMbIX HMMM  SIBICHUSIX, Jarb HauOojiee IeJIOCTHOE U HMCTHHHOE
npeacrasieHue o mupe, Beenennoit, 38e3nax, ConHiie  T.11., HEOOXOIUMO HU3yYaTh
aCTPOHOMHIO.

O6IIICpa3BI/IBaIOIIIaSI ImporpamMmma «Bcenennas: JaJICKass M Onu3Kasy HMEET
€CmMEeCMmeEEeHHORayuYnyr0 HanpaejleéHHocmb W HAICJIICHA Ha q)OpMI/IpOBaHI/Ie
OCO3HAHHOTO OTHOIICHHA Yy4YallUXCA K o0OBbeKTaM Ha 3BC3JHOM H€6e, HUMCECT
MPAKTUYCCKYIO HAITPABJIICHHOCTb B BUAC TBOPUCCKHUX ITPOCKTOB yHaIlIUXCA.

[Iporpamma kpy»xKka mpu3BaHa BbIpabOTaTh y NIKOJIBHUKOB:

o CTpPEMJICHUS K TPUOOPETEHUIO HOBBIX 3HAHUH,

o TBOPUYECKOTO OTHOIIEHUS K JIEITY,

o YMEHHUS  CaMOCTOSITEIbHO  paboTaTh C  JIONOJHUTEIbHOU
JUTEPaATypOil, TeIECKONOM, J1ab0paTOpHBIM 000PYI0OBAaHUEM,

o yMEHUs HaOJt0AaTh U JeNaTh BHIBOJIBI,

o YMEHHS aHAJIU3UPOBATh MaTePHUAIIbl HAOMIOACHHM.

OmauuumenvHoil 0coOeHHOCMbI0 NAHHON TPOTPaMMBbl SIBISETCS TO, 4YTO
0oco00€ BHHMAaHHE YIEISETCS Pa3BUTUIO TNPAKTHUYECKUX YMEHUM ¥ HaBBIKOB
yyaliuxca. ITO TO3BOJUT TIIyO)Ke TMOHATh Marepuan IIKOJIBHOTO Kypca
ACTPOHOMHHM; IMOJYYHUTh O HEW NPEICTABICHUE KaK O HayKe, BO3HUKILIECH U3
MPAKTUYECKUX TMOTPEOHOCTEH YeNoBEeKa W HE YTPATHBIIEH 3TOTO 3HAYCHHS B
HACTOSIIIEE BpEMSI.

[Ipaktueckre pabOThl, BKIIOYEHHBIE B MpPOrpamMMmy, HMEIOT [Js Kypca
aACTPOHOMHH CTOJIb JK€ BaXKHOE 3HAYCHHUE, KaK W JIabopaTopHbIe pabOThI B Kypcax
JOPYTUX €CTECTBEHHBIX HayK. DopMupyeMble U IPOBEPSEMBIE B XOAE BBIIIOIHEHUS
MMPAKTUKYMa YMEHUS MO3BOJAT YyYaIIUMCS

- IPUMEHSTh HA IPAKTUKE PA3JIMYHBIE ACTPOHOMUYECKUE METO/BI;

- OBJIAJICBATh AIEMEHTAMH MPOBEACHUS HAYYHO-UCCIIEA0BATEIHCKOU PAOOTHI;

- COOTHOCHUTD PE3YIbTaThl NPAKTUYECKOU JIESITEIbHOCTH C TEOPUEH;

- UCIIOJI30BATh HA MPAKTUKE MEKIIPEIMETHBIC CBSI3H.

AKmyanbHocmy JAHHOW TPOTPAMMBI 3aKJIHOYAETCS B TOM, YTO IIKOJbHAS
nporpaMma no ¢u3MKe B JaHHOE BpPEMs HE JAaeT BO3MOXXHOCTH B IOJHOW Mepe
yAEISATh BHUMAHHUE ACTPOHOMUYECKOMY OOyUeHHIO ydamuxcsa. B Toxe BpeMs, cama
HayKa aCTPOHOMHSI OCTA€TCsl OYE€Hb BAXKHOUM, HEOThEMJIEMON YaCThI) CTAHOBJICHUSA
MPAaBWIBHOIO MHUPOBO33PEHHS ydallMxcs. B Takux ycloBUSX  SIBISETCSA
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HEOOXOMMOCTBIO J1aBaTh Yy4yallUMCSl HauyajbHble 3HAHUS 1O ACTPOHOMHUHU Ha
JOTIONIHUTEbHBIX 3aHATUAX, KPYXKKaxX, (akyapraruBax. [Iporpamma cocrasieHa c
yuetoM TpeOoBaHuM  @DenepalbHOTO TOCYIAPCTBEHHOTO  00pa30BaTeIbHOIO
CTaHJapTa CpelHero oomero oopazoBanus (yTBEPXKACH MPUKA30M MUHUCTEPCTBA
oOpazoBanust u Hayku Poccuiickoit denepanun Ne 413 ot 17.05.2012 B penakuuu
npukazoB MunoOpHayku Ne 1644 ot 29.12.2014 u Ne 1577 or 31.12.2015), B
COOTBETCTBUM C NPOrpaMMON IO ACTPOHOMHUHU Mg 00I1e00pa30BaTENbHBIX
yupexaenun, aprop E.Il. Jleuran. B Hel mpeAcTaBieHbl COBPEMEHHBIE UIEU U
aKTyaJIbHbIE HANpPABICHUS DPAa3BUTUS COBPEMEHHOW ACTPOHOMHUH, IO3TOMY OHa
MOXXET YAOBJIETBOPUTH NOTPEOHOCTh Yy4YalMXCSd MOAPOCTKOBOTO BO3pacTa B
PELLICHUH aKTYaJIbHBIX JIJI1 HUX 33/1a4.

I{eab nporpamMmmel:

° (GbopMHUpPOBaHUE OCO3HAHHOTO OTHOIICHUS OOYYarOIIUXCA K
o0OBEKTaM Ha 3BE3HOM HEOE;
° dbopMupoBaHHEe Yy OOYYAIOIIMXCS HAYYHOTO MHPOBO33PCHUS,

packpbiBasi COBPEMEHHYIO €CTECTBEHHOHAYYHYI) KapTHUHY MHpa, MPOILECC
pa3BUTHs 3HaHUU 0 BceneHHou.

3agaum:
ObpazosamenbHasi:
) MOKa3aTh POJIb ACTPOHOMHUU B TO3HAHWHM (yHIAMEHTAJIbHBIX

3HAHUW O TPHUPOJAE, HCIOIL30BAHHE KOTOPBIX SBIsAETCS 0a30if HaydHO-
TEXHUUYECKOTO MPOrpecca;

° JIaTh OCHOBBI 3HAHUN O METOAAaX W Pe3yJbTarax MCCICIOBAHUI
bu3udeckoil MPUPOILI HEOSCHBIX TEJI M UX CHUCTEM, CTPOSHHUH M DBOJIIOIIUH
Bcenennolii;

o JaTh TMPEACTaBICHUE O crelupuKe COBPEMEHHOM acCTPOHOMUU
Kak 0 (QyHIaMEHTaJbHON HayKe, KOTOpas HEpa3phIBHO CBS3aHA C JAPYTUMH
HayKaMu o mpupose (pexae BCero ¢ GU3uKon);

° HAY4YUTh YYAIIUXCS IMOJIb30BaThCS KapToi 3BE3THOTO Heba.
Bocnumamenvnas:
° BOCIIMTBIBATh CAMOCTOSITEIBHOCTh U OTBETCTBEHHOCTD;
° BOCIIUTAHUE HETEPIIMMOIO0 OTHOIICHUS K HEBEXKECTBEHHBIM
CYXIEHHSIM O MHPE;
° BOCITUTHIBATh IIEJICYCTPEMJICHHOCTh B paboTe, TBOpYECKOE
OTHOUIICHUE K JEITY.
Pazsusarowas:
° pa3BUBATh CTpEMJICHUE K AKCIIEPUMEHTAJIBHON u
HCCJIEI0BATEILCKOM JIEATCIBHOCTH,
° pa3BHUBaTh HABBIKK CAMOCTOSTEILHONU paOOThI;
° pa3BUBAaTh CTPEMJICHHE K IIOJYYEHHIO HOBBIX 3HAHUH B

HECU3BCAAaHHBIX O6J'IaCTHX;



L4 pa3BuBaTb YMCHHC pa6OTaTb B KOJUJICKTHBEC, BBICIYHIATh U
O0OBEKTHBHO OLCHHUTD CYXXICHUC TOBApUIIIA,
L4 pa3BUBaTb BHUMATCIbHOCTh, YCUAYUBOCTD, ITYHKTYaJIbHOCTb.

JlanHasi mporpamMma MpeAaHa3HaueHa s oOyvaromuxcsi 14-16 net, Tak Kak
TEOPETUYECKUII MaTepuall OCHOBBIBAETCS Ha 3HAHUSAX YYallUXCs IO (PU3MKE,
KOTOpbIE OHU MPUOOpPETarOT IMocjie OKOH4YaHus 8 kiacca. HamonmusemocTs B
rpynmnax coctapnseT: 20 yenosek (¢ yuetom CaunlluH).

[Iporpamma peanusyemcsa B TedeHue opHoro ydeOHoro roma. dDopma
oOy4JeHHs OuHasl.

q)OpMBI OopraHui3alnumn 3aHITUN rpymnioBasn (HpI/I MPOBCACHUN TIPAKTUYCCKUX
3aHHTHﬁ) 1 BCEM COCTaBOM.

3ansaTusa npoBonarcs 1 pa3 B Heaento no 45 MuHyT, T.€. 34 3aHATUA B TOA.
[IpakTHueckue 3aHATHS OPraHU3YyIOTCA 2-3 pa3a B UETBEPTh.

Heo0xonumble ycioBusi AJs peajnu3any NPOrpaMmabl:
1. Teopernueckass 4YacTb MNPOTrpaMMbl peaU3yeTcs Ha 3aHATHSIX B

KaOuMHEeTe, TMpU MCIOJIB30BAHUU JHUTEpaATyphl, (oTorpaduit M MIUTIOCTpaIUi,
IIKOJILHOTO aCTPOHOMHUYECKOIO KaJIeHJaps, Tejleckona (JUIsi U3y4eHHs), MOJEIH

ConneyHoit CUCTEMBI, KOMITbIOTEPA, KOMITBIOTEPHBIX Iporpamm,
MYJIBTUMEIUATIPOEKTOPA.
2. [IpakTuyeckas dYacTb MPOrpaMMbl peaau3yeTcs NpH JHEBHBIX WU

BeuepHux HaOmoneHusx Comuua, JIyHbl, TUIaHET, 3Be3/d, H3TOTOBJICHUH
MPOCTEHIITNX aCTPOHOMHUYECKUX MPUOOPOB, 3amucel HAOIIONCHUN U BBIYUCICHUH
HEOOXOMMMBIX JaHHBIX, a TaKkKe Ha MPAKTHUYECKUX 3aHATHUAX B KaOWHETE C
UCITOJIb30BAaHUEM TIOJIBIDKHOM KapThl 3BE€3THOTO Heba.

Cnoco0bl onpeesieHust pe3yJbTATHBHOCTH BbINOJHEHHS POTPaAaMMBbI:

* IMAaTHOCTHYECKHUE 3aHATHS B KOHIIE YyYeOHOro rojia, B XOJ€ KOTOPBIX
oTpeIeIAIeTCs YPOBEHh aCTPOHOMUYECKUX 3HAHUN 00yJaronuxcs.

*MIPEACTABICHHUE YUYAIIUMHUCS CBOUX PE3yJIbTaTOB PaOOThI B BUIC COOOIICHUIA,
pedeparoB uiIu IPOCKTOB.

*B IIpOLECCE MPOBEICHUS 3aHATUM IPOBOAUTCA WHIAMBUAYyaJIbHAs OLICHKA
YPOBHS  IIOJIyYEHHBIX HABBIKOB, PpAa3BUTHE MUPOBO33PEHHS, IOBBILICHHUE
SPYAUPOBAHHOCTH, TyTEM HAOTIONCHUS 32 YUAITUMUCS, UX YCIIEXaMHU.

*IpyM TPOBENICHUU 3aHSATUH TPAKTUKYETCS KOJJIEKTUBHOE OOCYXICHHE
TPYAHOCTEMN, COBMECTHBIN IMOUCK NMPABUIIBHBIX PELICHUM.

IIporuo3upyemsblii pe3yJbTar:

Yuammecss  JOMKHBI  3Hamb:  NPEAMET  U3YYCHUS  aCTPOHOMMH,
aCTPOHOMUYECKHE TPHOOPHI, CTpoeHue 3emiu, cTpoeHrue COJHEUYHOUW CHUCTEMBI,
Ha3BaHHUE U PACIIOJIOKEHHE TIJIAHET, YCIOBUS UX HAOJIONECHHS, HA3BaHWE OCHOBHBIX
CIyTHUKOB T1aHeT, cTtpoeHue Comnia, xapakrepuctukud ConHma, (uzndeckue
yciaoBusi JIyHBI, OCHOBHBIE CO3BE3[Us M MX IOJO0KeHHE Ha HeOe, 3onuakabHbIC
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CO3BC3/1Us, CTPOCHUC I'aJIaKTUK.

VYyanuecss H0KHBI yMemsb: TOJIb30BaThCS TEJIECKONOM, OWHOKIIEM, KapTou
3BE3IHOTO HeOa, acTpossiOnel, HaXOAUTh MOJOXKEHUE 3BE3/l, TUIAHET, CO3BE3IUM Ha
3BE3/IHOM HeOe, HaXOAUTh KOOPJMHATHI 3BE3/l Ha KapTe 3BE3JHOr0 HeOa, OOBSICHUTD
MPUYUHY JBWKCHUS HEOECHBIX OOBEKTOB, YCJIOBHS HACTYIUICHUS 3aTMECHUH,
MaJaroNINX «3BE3/I», OTIIMYATh IUIAHETHI OT 3BE3/] Ha Heoe.

VYyamuecss  umerom  803mM0)yCcHOCMb  TIOCJIE  OKOHYAHUSA  KpYXKKa
CaMOCTOSTEJILHO MPOBECTU IKCKYPCHIO IO 3BE3THOMY HEOY.

@Dopmoit nodgedenusa umoz06 peanuzaluu  nporpammbl  «Bcenennas:
nanekas U Onu3kas» sBIsSeTCA y4dyeOHO-HMccleoBaTenbckas KoH(pepeHuus, Trie
yyaluecs: 3allyIalT CBOM TBOPYECKHE MPOEKTHI, a TaKXKe JOKYMEHTaJbHas
dbopma mMoABEAEHUS WTOTOB—IHEBHHUKH JOCTHKCHUN OOydYaronIuxcsi, KOTOpbIE
OTpaXkaroT JOCTHKEHHUS KaKI0T0 00y4arouerocs.



Y4eOHO-TEMATHYECCKHUH IJIAH

Nen/m|HanmeHoBanme Coaepixanne Bup Koui-Bo yacoB | ®opmbl [[Ipumeuan
pa3aejaoB U TeEM 3aHATHI JeATCJIBHOCTH Teopus |npakTHKa NpOBEAECHH ue
Y4€HHKA A1 3aHATHH
Tema 1. BBeieHue B aCTPOHOMMIO 6 4
1 | Ilpeamer Llenb, 3ana4n Kpy’kka | 3HATH CIIOCOOBI 1 BCEM IIpesenTa
aCTpOHOMHS «Bcenennas: nanexas v | y ocoGEHHOCTH COCTaBOM T
OIM3KasD». H3ydeHus KpYXKKa.
O3HaKOMIIEHHE C
aCTpOHOMUU

MIPEIMETOM

ACTPOHOMMH,

crocodamu u

0COOEHHOCTIMH €€

H3YYEHUS.

2 O6mwue cBeneHust 00 3HAKOMCTBO CO 3HaTh YCTPOMCT- 1 BCEM [TIpocmor
ACTPOHOMHUYCCKUX CTPOCHUCM U BO W TIPHUHIIAIT COCTaBOM p
npubopax. CyMepKH. NPUHLMIOM ACHCTBUA | joitorpyg Teme- Brzeobu

TEJIECKOIIA.
ckoma. Imetn JIbMa
OcobenHocTH
aCTPOHOMMYECKHUX HPCACTABICHACO
Haomonenuii. I[Toustue | T'PAXKIAAHCKUX,
0 FPaKIAHCKHX, HaBHUTAITMOHHBIX,
HaBUI'allMOHHBIX, ACTPOHOMHYCCKHU
aCTpOHOMI/I‘-IeCKI/IX X CyMepKaX.
CyMEpKax.
3 3Be3nHoE HEOO Mudsl 0 3BE31HOM HEOE. UmeTthb 1 BCEM
Ha3BaHI/I}I 3Bé3ﬂ. HpeI[CTaBHeHI/Ie COCTaBOM
Knaccudukamnus 3pe3n. obrecke, IBeTe
OnemMeHTapHbIe .. .
3BE3] U BUIUMOM
CBeJICHUsI O OJIeCKe, . .
[BETE 3BE311 U BUAUMOM 3BE3HOU
3BE3IHON BCJIIMYHUHE, O
Benmunae.Co3Be3ausa. | 30AUaKaIbHBIX
3oaMaKaibHbIE CO3BE3IUSIX.
CO3BE3 M.
4 [TonBmxHas kapra 3Be3nHbIE KOOPIWHATHL. |3HATH OCHOBHBIC 1 BCEM
3BE3IHOrO HeDA Kymemunammst. Beicora HOHSTHS TIO/I- COCTaBOM
CBCTHI B BMIKHOM KapThl
KynmbMuHAIAA. CYyTOUHOE
3BE3/IHOIO HeOa.
JIBUXXCHUEC CBCTUII.
5 3menenue Buga T'opusonTansHast HNwmets 1 rpyIInoBas
3BE3/IHOIO Heba B cucreMa MpeACTaBICHUE
TEUCHUE CYTOK K0OpIMHAT.HEOCCHAA | o6 y3meHeHUN
chepa u ee BHJIa 3BE3IHOTO
BpaleHue Iiockocru, Heba B TCUCHHE
JIMHUH, TOYKHA HC6CCHOI/I CYTOK
chepsl.
6 W3menenue Buga JKBaTOpHAJIbHAs Hmets 1 rpyIIoBas
3BE3IHOro Heba B CHUCTEeMa KOOPAMHAT, | IPEACTABICHUE
TE€UeHHe rojaa BUAUMOE TOJUYHOE 00
nBrkenre CojHIa, | M3SMEHEHUMBUIA
TOIMYHOE IBMKEHHE | 3BE3IHOIO HEDA
ComHLa U BULI B TEUYEHHE Trojia
3BE3IHOr0 Heba




7 | CnocoObl Bricora [lomoca | 3HaTh criocoObl BCEM [Tpe3ent
ompeeneHus MHpa u ompeeaeHus COCTaBOM anus
reorpagpuueckoit reorpaduueckas  |reorpadudeckoit
HIUPOTHI HIMpOTa MecTa HIUPOTHI

HaOIIONEHUS, CBSI3b
MEXy CKIIOHEHUEM,
3€HUTHBIM
pacCTOSTHUEM U
reorpaduueckoit
HIUPOTOMN

8 | OpuentHpoBanme OpuenTrpoBaHue 1o Y™metb rpynmnoBas
Ha MECTHOCTH Comuny 1 HonspHolt | opprenTHpOBATHC

3BEIIC. s no CosHIly 1
[TonspHoit
3Be3/Ie

9 | HaGmronenus ¢ Habmonenns nyHs u YMeTh IpyIIoBas
IMOMOUIBIO 3BC3/1 C IIOMOIIBIO MOJIB30BaThCS
TeJIeCKOTIA. resieckorna. TENeCKOIIOM

10 | OcHoBBI CBs13b BpEMEHH C 3HaTh CBA3b BCEM IIpesent
M3MEPEHHUSI reorpaduyeckoit BPEMEHH C COCTaBOM anus
BPEMEHU JIOJITOTOM, CUCTEMBI |TeorpaduydecKoit

cdeTa BPEMEHH,  |JOJTOTOM,JIETOUC
TIOHSATHE O YUCIICHUS
JIETOCUHCIICHUH,
KaJIeH/1aph.
Tema 2. CosiHeuHas1 cucremMa

11 | Pa3Burue AcTpoHOMUS B Nmethb BCEM [Tpocmot
MPEACTaBICHUH O JPEBHOCTH, IIpeNCTaBICHUE COCTaBOM p
CoyHeyHon TECOLCHTPUYECKASAN |OTE€OLIEHTPUYECK BHIe0 (hH
cucTeMe reJIMOLIeHTpUYecKast oitn JpMa

CUCTEMbl MUpPa,  |TEJIMOLECHTPUYEC
CTaHOBJICHUE KO cucremax
reJIMOLIEHTPUYECKOTO Mupa
MHUPOBO33PEHUS
12 | Bugumoe [Tetneobpasnoe 3HaTh NOHATHS BCEM [Ipesent
JBYDKCHUE IIJIAHET JBIDKCHHUEC IUIAHET, | CUACPUUECKUE U COCTaBOM anusa
KOH(Uryparmm CUHOJIYECKHE
IUTAHET, MEPUO/IbI
CUIEpUYECKHE U oOpateHus
CUHOJIYECKHE IJIaHET
MepUoIbl 0OpaIeHIs
TUTaHET

13 | 3axons! Kennepa - | ®dopma opOUTHI 1 Nwmets IpyInoBas
3aKOHBI JBUKEHUSI |CKOPOCTH JABH>KEHMSI, IPEICTABIECHUE O
HEOECHBIX Tel Tpu 3akoHa Kenuepa, 3aKOHax

o0oO1ieHue u Kennepa. Ymers

YTOYHEHUE pemarb 3a1a4u
HproTroHOM 3aKOHOB Ha 3aKOHBI
Kennepa Kenuepa.

14 | Onpenenenue Onpenenenue 3HAaTh CII0COOBI rpyImoBas
PacCTOSIHUI 10 Tel paccTostHuM 1o onpeneaeHus
Conneunoit napajjiakcam paccTostHus 10
CHUCTEMBI U CBETUII, ten ConHeuHoil




pa3smMepoB
HeOECHBIX Tell

PpaaroI0KalMOHHBIN
METO/1, OTIpEICIICHIE
pa3MepoB Tei
CoJIHEUHOM CHCTEMBI

CHUCTCMBI, YMGTL
peliarh 3a1a4u
Ha OIpEACIICHUE
paccTosHUM 10
ten ConHevHoi
CUCTCMBbI

15 | Cucrema "3emis - OcHOBHbIC BUIBI | 3HATh OCHOBHBIE BCEM [Ipocmot
Jlyna" IBWKEHHS 3€MIIH, | BHUIBI IBMKEHHUS COCTaBOM p
pasmep, popma,  |3emiu,pu3UUecK BUcO U
Mmacca, 3emnd, Jlyna | ue ycinoBus Ha JbpMa
- CILyTHUK 3eMJIH, Jlyne,
COJIHEYHBIC U MPUYHHYCOJIHEY
JYHHBIC 3aTMEHHSI | HBIXM JIYHHBIX
[Ipupona Jlynsl 3aTMEHUS
16 | IlimaHeTsl 3eMHOM oOmras HNmetn BCEM IIpesent
TPYIIIBI XapaKTepPUCTUKA |IPEICTaBICHUE O COCTaBOM amus
aTMocdepsl, TIaHeTax
IIOBEPXHOCTU 3€MHOM IPyNIIbI
17 | IlmaHeTBI-TUraHTHI oOmas Nwmets BCEM IIpesent
XapakTepUCTUKA, |IPCACTABJICHUEC O COCTaBOM anus
0COOEHHOCTH IUTaHEeTax
CTPOCHMUS, CITyTHUKH, TUTaHTaX
KOJIbIIA
18 | Actepounsl u JIBkenue Nmethb BCEM [Tpesent
METEOPUTHI. acTepouaoB, IIpeNCTaBICHIE COCTaBOM anusa
KomeTsr 1 MeTeopsl dbuzmyeckue 00 actepoumax,
XapaKTepUCTUKHU METEOpUTAX,
acTEpOUJIOB, KOMeTax "
METEOPUTBHI, MeTeopax
OTKpPBITHE U
JIBUKEHUE KOMET,
(dbuzuveckas
npupoza,
IIPOUCXOKICHUE
KOMET M UX pacraj
Ha METEOpPHbIE
MOTOKH
Tema 3. CotHIIE U 3BE3IbI
19 | O6miue ceenenus o | Bwung B Teneckor, 3Hars o01Iue BCEM ITpocmot
ConHile BpalllEeHUE, pa3MEPHI, CBEIECHUS O COCTaBOM p
Macca, CBETUMOCTb, Connue BUICOPH
TeMIiepaTrypa JbMa
ConHua u cocTosiHue
BEILIECTBA HA HEM,
XUMUYECKHM COCTaB
20 | Crpoenue dotocdepa, HNwmets BCEM IIpesenT
aTMocQepsl xpoMmocepa, NpeACTaBICHUE O COCTaBOM anuys
Connna COJIHEYHAasi KOpOHa, CTPOEHUU
COJIHEYHast atMocdepsl
AKTUBHOCTh Connna
21 | UctoyHuku [IpoTOH - MpOTOHHBIN HNmers BCEM IIpesent
SHEPIruu U IIUKJI, TIOHATHUE O MpeACTaBJICHUE COCTaBOM aruys
BHYTpPEHHEE MOJEIISIX 00 MCTOYHMKAX




ctpoenue CoiHiia BHYTPEHHETO SHEPTUHU 3BE3]1
crpoenus CosHla
22 | ConHue ¥ XU3Hb [epcniekTUBHI 3HaTh rpymmosast | Kondepe
3emnn HCIIOIb30BaHUS MEePCIEKTUBBI HITUS
COJIHEYHOW 3HEPTUH, | UCIIOJIB30BaHUSA
KOPOTKOBOJIHOBOE COJIHEYHOM
U3JIy4YEHHUE, SHEPIrUH. YMETh
paguousnydeHue, | AUCKYTUPOBATh
KOPIYCKYJISIpHOE nonpooieme
U3IIy4YCHHE, "Comnie -
npo6iema "CoHiie - 3emus"
3emurs"
23 | IIpocTpaHCTBEHHBI CobcTBeHHbIE Nwmets IPYIIOBast
€ CKOPOCTH 3B€3]] JBIKEHUS U MIPE/ICTABIICHNE
TaHTeHIIUATbHbIE 00 2 dexre
CKOPOCTH 3BE3/I, Homnepa
addexr Jomnepa u
oTpeieIICHIE
Jy4EBBIX CKOPOCTEN
3BE3]
24 | ®dusnyeckas [IBeT, Temneparypa, 3HaTh BCEM IIpocmotr
npupoJia 3Be3] CIICKTPBI U buznyeckyro COCTaBOM p
XUMHUYECKUHA COCTaB, | MPUPOY 3BE3]T BHIe0 (hH
CBETUMOCTH, JbMa
paanychl, Macchl,
CpEIHHE MIIOTHOCTU
25 | CBs3b MeXIY Jlnarpamma "criexTp- Nmers TPYIIIOBas
(bU3UYECKUMH CBETUMOCTH", MPEACTABICHHUE O
XapaKTepUCTUKAMHU COOTHOILIIEHHE Iuarpammax
3BE3 "Macca-cBEeTUMOCTBR", "creKTp-
BpaIllCHUE 3BE3]T CBETUMOCTH",
Pa3IMYHBIX "Macca-
CIIEKTPaJIbHBIX CBETUMOCTD"
KJIACCOB
26 | JIBoiiHBIE 3BE3/bI. Onruueckue u HNmers rpyImoBas
duznyeckue ¢buznueckue IpECTaBIICHUE O
MIepeMEeHHbIE, JIBOMHBIE 3BE3/IbI, pa3IMYHbIX
HOBBIE U nedeuapl U Apyrue | TUIAX 3BE3[
CBEPXHOBBIC ¢buznueckue
3BE3/IbI MEPEMEHHBIE 3BE3/Ibl,
HOBBIC U CBEPXHOBBIC
Tema 4. Crpoenne u 3Bosnonusi BeesieHHoM
27 | Hama lNanakruka CocraB u crpoenue Nwmets BCEM
I'anmakTuku, peAcTaBJICHUE O COCTaBOM
BpalleHue COCTaBe U
lamakTuku u CTPOEHHU HaIIEN
JBUKEHUE 3BE3]1 B lanakruku
Hel;
paguoun3yyeHue
28 | JIBmxeHue 3BE31 B CobcTBeHHOE Nmets BCEM [Ipesent
T'anaktuke JIBMOKCHUE 3BE3]T, MpeaCTaBICHUC O COCTaBOM aruys
JBUKEHUE JBUKEHUHU 3BE3]1
ConneuHoi B rajakTUKe




CHUCTCMBbI, BpallICHUC

laakTuku
29 | [dpyrue ranaktuka | OTKpbITHE IPYTUX HNmers rpymnmoBas
rajaKTHK, MIPE/ICTABIICHHE
OIpeeeHUE 00 OTKPBITUH
pa3mMepoB, JIPYTUX TATaKTHK
PacCTOSIHUM U Macc
TaJIaKTHK;
MHOT000pasue
TaJaKTHK,
paauoTaNaKTUKU U
KBa3aphl
30 | Meraranakruka CUCTEMBI TATaKTHK U Nwmetp BCEM [Tpesent
KpyIlHOMacIITabHasl | Mpe/icTaBIeHHe COCTaBOM anus
CTPYKTypa OCHCTEME
Bcenennon, TaJaKTHK U
paciupeHue KpyIHOMacIITab
MeraranakTuky, Has CTPYKTypa
rumnoresa "ropsiaen Bcenennoit
Bcenennoit"
31 | IIpoucxoxaeHnue u |Bo3pacT rajakTuk u HNmets BCEM IIpocmotr
3BOJIFOIIAS 3BE3] 3BE3/, peaCTaBICHUE COCTaBOM p
MIPOUCXOXKICHUE U | OTIPOUCXOKICHU BHIe0 (hH
3BOJIIOLUSA 3BE3]T € ¥ DBOJIIOIUSA JbpMa
3BE3]
32 | IlpoucxoxaeHue Bo3spact 3emmu u Nmethb BCEM [Tpocmot
IIJIAHET JOPYTUX TE IIPE/ICTABIICHUE COCTaBOM p
ConaeyHon OITPOMCXOKICHU BHIe0 (hH
CUCTEMBI, OCHOBHBIE U IIJIaHET JbpMa
3aKOHOMEPHOCTH B
ConHeuHOH cucTeMe,
COBPEMEHHbIE
IPEICTAaBIEHUS O
IIPOUCXOKACHUHI
IJIaHET
33 | XKu3zHb u pa3zym BO OBOJIIOLMS Nmets BCEM Kondepe
Bcenennoi BceenenHo u )KU3Hb, | IPEACTABICHUE COCTaBOM HIONAA
npobiema 00 3BOITIOLUHU
BHE3EMHBIX Bcenennoii u
LHMBHJIA3AIUI npobriemax
BHE3EMHBIX
LUBUIIN3AIUN
34 | Urtorosoe 3ausatie |O000LIEHNE 3HAHNI YMmeTn BCEM amura
U YMEHUI OpeACTaBIIATh U COCTaBOM MOPOCKTO
3allMIIATh CBOU B

IIPOEKTHI
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Conepxanue

Tema 1. BBegenue B actponomuio(10 yacos)

[Ipenmer actpoHOMHUM (YTO U3y4aeT AacCTPOHOMHS, pOJb HAOTIOJCHUN B
aCTPOHOMHH, CBSI3b aCTPOHOMHH C JAPYTMMH HayKaMH, 3HAUYCHHE aCTPOHOMHM).
Teneckonbl (BUABI TEJIECKONOB M UX BHYTPEHHEE CTpOeHue).3Be3aHOe HEOO (UTO
TaKOE CO3BE3/IHE, OCHOBHBIC CO3BE3/IHS, IPKOCTh M IBET 3Be3/bl). VI3MeHEHNE BUIA
3Be3JHOr0 Heba B TeueHHe CyTok (HeOecHas cdepa U €€ BpalleHUE,
TOPU30HTAIbHAS CHUCTEMa KOOPAWHAT, M3MEHEHHWE TOPU30HTAIBHBIX KOOPAMHAT,
KyJIbMHUHAIIMKA CBETWI). V3MeHeHuWe BHaa 3BE3qHOTO Heba B TEUCHHE Toja
(9KkBaTOpHANbHAS CHCTEMa KOOpJWHAT, BUAUMOE ToauvHoe nBwkeHue CoiHIa,
roguuHoe aBwkeHne ConHia U BUA 3Be3qHOro Hebda). CriocoObl ompeacsieHus
reorpadudeckoil mupotThl (BbicoTa Ilomroca mMupa u reorpaduyeckas MIUpOTa
MecTa HaOJIFOICHHMSI, CYTOUYHOE JBHKCHHUE 3BE3]] Ha PA3HBIX ITUPOTAX, CBI3b MEKIY
CKJIOHCHHEM, 3CHUTHBIM PACCTOSHHUEM U Teorpadudeckoil muportoit). OCHOBBI
U3MEpEHUsT BpEMEHU (CBS3b BPEMEHU C TeOrpaUUeCcKO JIOJNTOTOH, CHUCTEMBI
cdeTa BpEMCHH, MTOHATHE O JeTocuucieHn ). Kanenaaps.

Tema 2. CostHeuHas1 cuctema (8 yacoB)

PazButne mnpexacraBienuit o ConHeyHOM cucTeMe (acTpOHOMHUS B JPEBHOCTH,
IEOLICHTPUYECKUE CHUCTEMbl MHpA, TEIHOLEHTpUYECKass CUCTEMa MU,
CTAaHOBJIEHUE T'EIHOLICHTPUYECKOTO MUPOBO33pEHUs). BUinuMoe NBHKEHUE TUIAHET
(merneoOpa3Hoe MBIKEHHME IUTAHET, KOH(QUTypaluu TIUIAHET, CHIECPUYECKUE H
CUHOJIMYECKHUE TepHOJbl oOpaimienus 1uianer). dopma OpOUTBI M CKOPOCTH
nBuxkeHus. 3akoHbl Keruiepa - 3akoHbl ABMKEHHUS HEOECHBIX Tell (TpH 3aKOHA
Kennepa, o600menue u yrounenue Herotonom 3akonoB Keruepa). Onpenenenue
pacctostauit 10 Ten COTHEYHON CUCTEMBI M pa3MepOB HEOECHBIX Tell (ompe/ecHue
pPacCTOSIHUM MO MapajijlakcaM CBETHJI, PaJHOJOKAMOHHBIN METOM, OINpelesCHUE
pa3mepoB Ten ConHeuHoil cuctemsbl).Cuctema "3emus - JlyHa" (OCHOBHBIE BUIBI
IBUKEHUS 3eMiu, pasmep, ¢opma, macca, 3emnu, JlyHa - coyTHuk 3emun,
coJTHEeYHbIC U TyHHBIE 3aTMeHus). [Ipupoaa JIyns! (pusznueckue ycnosus Ha JlyHe,
noBepxHocTh JIyHbl, JyHHBIE TOpOAbl). IlmaneTsl 3emHON rpynnel (oOuias
XapakTepuctuka armocepbl, moBepxHocTH). [lmaHeTsi-ruranTel  (oOmmas
XapaKTepUCTHKAa, OCOOCHHOCTH CTPOCHHS, CIYTHHKH, KOJbIA). ACTEpOHABl H
METEOPUTHI (JIBIKEHHUE aCTEPOUIIOB, (PU3HUECKHE XapPaKTEPUCTHKU aACTEPOUIOB,
Mereoputhl). KomeTsl U MeTeopsl (OTKPBITHE W JBM)KCHHE KOMET, (hU3uveckas
MPpUPOJIa, MPOUCXOKICHUE KOMET U UX pacnaj] Ha METEOPHbIE MOTOKH).

Tema 3. CouHue 4 3B€31bI (8 YacoB)

O6mue cBeaenuss o ComHile (BUJ B TEJIECKOI, BpallleHHE, pa3Mephl, Macca,
CBETUMOCTb, TeMrneparypa ConHIla U COCTOSIHHE BEIIeCTBA HA HEM, XUMUUYECKUU
coctaB). Ctpoenue atmocdepsl ConHua (dotocdepa, xpomochepa, coliHeuHas
KOpPOHA, COJIHEYHasi aKTUBHOCTH). VMICTOUHMKHM 3HEPrUM U BHYTPEHHEE CTPOCHUE
Connua (IpOTOH - MPOTOHHBIN LUK, MOHSITUE O MOJIESX BHYTPEHHETO CTPOCHHUS
Connua). ConHue W ku3Hb 3eMiM (MEPCHEKTUBBI HMCMHOJIB30BAHUSI COJTHEUHOMN
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SHEPruu, KOPOTKOBOJIHOBOE W3JIyY€HHE, PAAUOU3IYUYCHHE, KOPIYCKYJISAPHOE
u3nydyenue, npoosnema "Comuue - 3emus"). [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3[
(coOCTBEHHbIE IBUKEHUS M TaHT€HIMAIbHBIE CKOPOCTHU 3Be31, d3¢dext Jomnepa u
ONpeJieieHne Jy4eBbIX CKopocTel 3Be3n). dusmueckas mnpupoaa 3Be3n (ILIBET,
TEMIepaTypa, CHEKTpbl U XUMHYECKHH COCTaB, CBETUMOCTH, PaUuyChl, MaCChI,
cpenHue TIOTHOCTH). CBS3b MEXIAYy (PU3MYECKUMHU XapaKTEpUCTUKAMHU 3BE3]1
(nnarpamma "CrieKTp-CBETUMOCTD'', COOTHOIIIEHUE ""Macca-CBETUMOCTD'', BpallleHHe
3BE3]] Pa3IMYHbIX CIEKTPaJIbHBIX KiaccoB). J[BOWHBIE 3Be3/1bl (ONTHUYECKHE U
(u3nueckue NBOWHBIE 3BE3/bl, ONPEACICHNE MAacC 3B€3/] U3 HAOIIOACHUIN ABOMHBIX
3Be€3/]l, HEBHUJIUMbIEC CIYTHUKU 3Be3l). DPu3nyeckue MEepeMEHHbIC, HOBbIE U
CBEpXHOBBIE 3Be3/bl (Lehenuibl, npyrue pu3nuecKkrue NepeMeHHbIE 3BE3/bl, HOBbIE
U CBEPXHOBBIE).

Tema 4. CTpoenue u 3Bosouus Beesennoi (8 yacon)

Hama Tamaktuka (cocTaB - 3BE3/IbI M 3BE3JHBIC CKOIUICHUS, TYMaHHOCTH,
MEK3BE3/IHbII Ta3, KOCMUYECKUE JIyYM U MarHUTHBIE MOJs; cTpoeHue ['anakTukw,
BpaleHrue ['alakTUKM W JBWIKEHUE 3Be3]l B HEH; paauousiaydeHue). JIBukeHue
3BE31 B [amaktmke (coOCTBEHHOE [BHMXKEHHME 3BE3N, aBmkeHHEe ColTHEYHOU
cucteMbl, BpamieHue [amaktuku). Jlpyrue ramakTuku (OTKPBITHE APYTHUX
raJlakTUK, OTPEJICIICHHE Pa3MEepPOB, PACCTOSHUNA M MAacC TaJIaKTUK; MHOTooOpas3ue
rajakTHK, paJMOTallaKTUKU W KBaszaphl). MerarajgakTuka (CUCTEMbl TaJlaKTUK U
KpynHoMacinTabHass CTpykTypa BceneHHo#, pacmupenue MeTaranakTuki,
rurnore3a "ropsueit Bcenennoit). IlpoucxoxaeHne v 3BOJIIOLMS 3Be31 (BO3pacT
rajakTHK W 3BE3]l, IPOUCXOXKICHUE U ABOIONUSA 3Be3/). [[poncxoxaeHue miaHeT
(Bo3pact 3emnu u apyrux Teia CoaHEeYHON CHCTeMbl, OCHOBHBIE 3aKOHOMEPHOCTH B
CoJsiHEeUHOM cUCTEME, COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUM TUIAHET).
Kuzup u pasym Bo BcenenHoii (dBomronus BceeneHHoOW M KU3HB, mpolOiema
BHE3E€MHBIX I[TUBUIN3AIUN).

IIpakTH4eckue 3aHATHS

1.0630pHBIC HAOIIOACHUS 3BE3THOTO HebA.

2.I'padmyeckoe MOCTPOCHNE OCHOBHBIX AJIIEMEHTOB HEOECHOM Chephl.

3. Onpenenenne reorpadUueCKOi MHPOTHI.

4.0OCHOBBI W3MEpEHUs BPEMEHHU, PEIICHHE 3aJady Ha CBSI3b PA3JIUYHBIX CHCTEM
Cy€Ta BpEMEHU.

5.B3auMOCBs3b MEXAY CUIION TSITOTEHUS U CUIION TSKECTH.

6.Pemienne 3amad Ha ONpeesieHUe: CUHOAUMYECKOTO U CUAECPUUYECKOTO MEPHUOJIOB
JIaHET.

7.Pemenne 3amau Ha wWcmoib3oBaHue Gopmyn: 3akoHOB Kemepa; 3akona
BCEMUPHOIO TATOTEHHUS; |-1 U 2-1 KOCMHUYECKUX CKOPOCTEN.

8.Pemiennie 3agay 1Mo OMNPEACIICHUIO PACCTOSAHMM 10 HEOECHBIX TENn MO HX
napajuiakcam.

9.Haxoaute Tena ConHEeYHON CUCTEMBI Ha HEOe BO BpeMs HAOIIOICHUH.
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MeToauyeckoe odecrnieueHue NPOrpaMmbl

[Iporpamma cocTaBlieHa COINIACHO NMEAAroru4eckor LeIecoo0pa3HOCTU Nepexoaa
OT u3y4YeHUs (PU3NKK K PpaHHEMY U3YYEHUIO acCTPOHOMHH, HCIIOIb30BaHUS
JM0003HATENIBHOCTH, MBITAUBOCTH YMa 00yJaroluXcs

Meroauueckoe obecrieyeHne KabuHeTa QU3MKH MYJIbTHMEIMUHBIM KOMILICKCOM,
SJICKTPOHHBIMU TIOCOOMSIMHU, BBIXOJ B VHTEpHET HAa ACTPOHOMHUYECKUE CaUTHI,
MIOCEIICHUE BUPTYaJIBHOTO TUIaHETapUs (http://www.uic.rsu.ru/astro/)
obecrnieurBaeT paboTy JAaHHOTO KPYXKKa.

Dopmbl u Memoovl 00yUeHUs
[Tpu peanuzanuu JaHHON MPOrpaMMBbl YUUTHIBAETCS

1. VpoueBas nuddepenunanus. OHa NOpeaycMaTpuBacT BO3MOXKHOCTH
cBOOOJHOrO BbIOOpa yyanuMucs o00beMa JIEKIMOHHOIO MaTtepuala,
pelieHre 3aaHui 1Mo aCTPOHOMUHM, TBOPUYECKOM WIIU MMPOEKTHOU PabOTHI.

2. Bo3pacTtHbie 0COOCHHOCTH y4aniuxcs 8-9 Kiaccos.

3. IlpumeHeHne TeAarOTUYECKUX TEXHOJIOTHUH: TpoOJeMHOe oO0ydeHwue,
pa3BuBarolee OOyYeHHE, NPOEKTHbIE, HCCIEI0BATENIbCKUE, TOUCKOBBIE,
UKT.

4. Tlcuxonoro-nenarornyeckas IMarHOCTUKA.
MOHUTOPHUHT YCIIEXOB YYaIIUXCS.

6. PazHooOpa3Hbie (hOpMBI M METOIBI OOYUEHUS:

Memoowvt opzanuzayuu u camoopaHu3ayuu.

e CnoBecHbIe (JIeKIuu, Oecebl, paboTa co CIIPaBOYHOM JIUTEPATYPOH ).

e Harnsgneie (BUpTyanbHBIC HAOMIOJEHUS, TOKa3 BUACOGUIBLMOB, doTorpadwii,
pe3eHTaIui, paboTa ¢ IJIEKTPOHHBIMU ITOCOOUSIMH).

e [IpakTuyeckue (MpakTUYECKUE pabOThI, pEIICHHE 3a]1a4).

e YUactnyHo — mouckoBeie (pabora c Hay4dHOH, dnekrpoHHOH (MHTEpHET)
auTEpaTypor, moaroroBka mokianoB, k HIIK, dectuBamo, moarotroBuTh
MPE3CHTALMNIO K BBICTYIICHHIO)

e lccnenoparenbckue (CMOJETUPOBATH  3aTMEHHMs, CAENAThb  MPOCTEUIIHIA
TEJIECKOII, UCCIIEI0OBAaTh BCIBIIIKY Ha COJIHIIE HA SKCKYPCUAX B 00CEPBATOPUN).

Xopomue pe3ylnbTaThl MPUHOCAT TPUEMBI, HAMPaBICHHBIE Ha aKTUBHU3AIIHIO
MBIIJICHUST W JACHCTBUS KaXXJ0ro oOydaromierocss B oTaenbHocTu. OOydeHue
YMEHUIO CIyIIaTh W HAOMIONaTh, MPUMEHSITh CBOM 3HAHWS W JCIUTHCS UMHU C
TOBAPUIIEM, TTPOBOIUTCS HA TMPAKTHYECCKUX 3AHATHUAX, B XOAE CAMOCTOSITEIHHOM
TESTENHPHOCTH YYAIIUXCS.

Memoovt KOHmpoOA U CAMOKOHMPOJIA.

o JluarHoctuueckue 3aHATHS B KOHIIE y4eOHOTO TO/la, B XO0J€ KOTOPBIX
ONPEICIISICTCS YPOBEHb ACTPOHOMUYECKHUX 3HAHUM JETEH.
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[IpencraBieHne ydamuMHUCS CBOMX pe3yJIbTaTOB pabOTHI B  BHUJC
COOOIIEHUM, TOKIIAaI0B, pehepaToB WU HAYYHBIX PadoT.

B npouecce mpoBeneHus 3aHATUH MPOBOIUTCA WHAWBUJyaldbHas OLICHKA
YPOBHSI TIOJIYYEHHBIX HABBIKOB, DPa3BUTHUE MHPOBO33PEHUS, TOBBIIICHHUE
SPYAUPOBAHHOCTH, TyTEM HAOJIOJEHUS 3a JIMLEUCTOM, €r0 yCIeXaMHu.

[Ipy npoBeneHHH 3aHATUNA NPAKTUKYETCS KOJUIEKTUBHOE OOCYXKIECHHE
TPYAHOCTEN, COBMECTHBIN ITOMCK IIPABWIBHBIX PEILICHUMN.
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HHOACHUTEJIbBHAA 3AIINCKA

OBIIASI XAPAKTEPUCTHKA KYPCA BHEYPOUHOM JEATEJIBHOCTH
"POBOTOTEXHHUKA"

[IporpaMma BHEYpPOUYHOU MAEATEIBLHOCTH MO POOOTOTEXHUKE MU MPOTPAMMHUPOBAHUIO
«PoboToTexHuKa» BKIIOYaeT B ce0s HW3Yy4YeHHWE psAAa HampaBlIeHWH B oOjactu
KOHCTPYMpPOBAaHUS U MOJEIMPOBAHUS, NPOrPaMMHUPOBAHUS U  PELIEHUS Pa3INYHbIX
TEXHUYECKUX 3a/1a4.

[Iporpamma «P0OOTOTEXHUKM» HMEET TEXHHYECKYI0 HalpaBJIeHHOCTb. lIporpamma
paccuntaHa Ha 1 roma oOyueHHS M JaeT O0bEM TEXHMUYECKUX U €CTECTBEHHO-HAYYHBIX
KOMIIETEHIMI, KOTOPHIMH  BIIOJHE MOJKET OBJAJAETh COBPEMEHHBIH  IIKOJIbHUK,
OPHUEHTHUPOBAaHHBI HAa HAYYHO-TEXHUYECKOE W/MJIM  TEXHOJIOTMYECKOE  HalpaBlieHHE
JabHENTIIETO obOpazoBaHus u chepy po¢eCCHOHAIEHOM JIeSTeTbHOCTH.
[IporpamMmmaopreHTHpPOBaHA, BIIEPBYIOOYEPEAbHAPEOST, KETAIOIINXOCHOBATEIbHOU3YUNUTh
chepy npUMeHEHUsT poOOTU3UPOBAHHBIX TEXHOJIOTUH M MOJYyYUTh NPAKTHUUECKHUE HABBIKU B
KOHCTPYMPOBAaHUHU U MPOTPaMMHUPOBAHUH POOOTOTEXHUYECKUX YCTPOICTB.

AKTYaJIbHOCTh W TNPAKTH4YecKas 3HAYMMOCTb NIPUMEHEHUS POOOTOTEXHHKH B
00pa30BaTeIbHOM MPOIIECCEe 3aKIIFOYAETCS B TOM, UTO JaHHBINA MOJIXO]] IIO3BOJISET:

¢ (OopMHUPOBATHTEXHOJOTHUECKYIOUTTPOECKTHYIOKYIbTYPYOOYUatOIIUXCS;

® pa3BUBATHMEXIUCHUIUTMHAPHBIEKOMIIETEHIIMMMUHTET PUPOBATHIIPOPUIEHOECHHKEHED
HOe 00pa3oBaHKEe B HAYYHO-TEXHUYECKOE TBOPUYECTBO MOJIOJIEKH;

® OCYLIECTBUTh METOJUYECKYIO U OPTaHU3AI[MOHHYIO MOJIEPKKY HAyYHO-
TEXHUYECKOTO TBOPYECTBA U NHHOBAIIMOHHBIX MHUIIMATHUB IIKOJBHUKOB;

® peann30BaThbPaHHIOINPOPHIbHYIOOPHUEHTAIINI000YYaIOIUXCS, HAUMHASICOUTKOJIbHUK
OB OCHOBHO1 IITKOJIEI;

¢ (GOpMHUPOBATHTEXHUYECKUEKOMIIETEHIIUH.

HEJIb U3YYEHUA KYPCA «POBOTOTEXHUKA»

dopmMupoBaHUE COBPEMEHHON MOJIUTEXHUYECKON KOMITIETEHIIUU 00yJalonnxcs yepes o0yueHue
OCHOBaM KOHCTPYMPOBAHUS U IPOTPAaMMHUPOBAHHUSL.

OCHOBHBIE 3AIAYH ITPOTPAMMBbI

®  OCYUIECTBJIATH TEXHOJOTHYECKYIO MOATOTOBKY yJaIlIMXCsl OCHOBHOM LIKOJIBIL:

e (QopmupoBaHue U pa3BUTHE y OOYUAIOUIUXCS CHUCTEMBbl TEXHOJIOTUYECKHUX 3HAHUU H
YMEHM, HEOOXOAUMBIX IJI1 OCBaMBaHMs Pa3HOOOPA3HBIX CIIOCOOOB U CPENCTB pabOTHI C
00pa3oBaTeNIbHBIMU KOHCTPYKTOpaMHU JJIsi CO3/IaHUsl pPOOOTOB U POOOTOTEXHUYECKHX
CHUCTEM;

e (opmupoBanue COBPEMEHHBIX pe3yabTaToB oOpa3oBaHus (JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX, IPEAMETHBIX) B paMKaX 00y4eHUs] pOOOTOTEXHHUKE;

® CTUMYIUPOBATHMOTHUBAIUIOYUYAIINXCAKIIOTYYCHHIO3HAHU N, TOMOTaTh(OPMHPOBATHTBOPY
€CKYIO JINYHOCTh peOeHKa;

® CIOCOOCTBOBATh Pa3BUTHIO MHTEpeca K TEXHUKE, KOHCTPYUPOBAHMIO,
MPOrPaMMUPOBAHHIO, BHICOKUM TEXHOJOTHSM;

®  CIOCOOCTBOBATHPA3BUTHIOKOHCTPYKTOPCKUX, MHKEHEPHBIXUBBIYHCIUTEIbHBIX HABBIKOB;

e crocoOCTBOBaTh (POPMHUPOBAHUIO YMEHHsSI JOCTaTOYHO CAMOCTOSATEIBHO peIlaTh
TEXHUYECKHUE 33J1a4M B MIPOLIECCE KOHCTPYUPOBAHUS MOJIEIIEH;

® [M03HAKOMUTHCOCHOBHBIMHUIPUHIIUTIAMIUMEXAHHUKHY;

® pPa3BUBaTbyMEHUITBOPUECKHUIIOAXOAUTHKPEIICHUIO3a/1a4H;

® pa3BHBAThbYMEHUSIOBECTUPEIICHNE3a]aunI0pa00TAIOICIHMOIENH;



® Dpa3BUBaThb YMEHHS H3JIaraTb MBICIM B YETKOH JIOTMYECKOH MOCIeI0BaTEeIbHOCTH,
OTCTauBaTb CBOIO TOYKY 3pCHUA, AHATIMZUPOBATL CUTYyAllUI0 U CAMOCTOATCIIBHO HAXOUTh
OTBETHI HAa BOIIPOCHI ITyTE€M JIOTHYECKUX PACCYKICHU;

® pa3BUBaTbyMEHHUAPAOOTATHHAANIPOCKTOMBKOMaH IE,3(h(heKTHBHOpACTIPEACTATHOOM3aHHOC
TH;

® TIOJTOTOBHUTH K COPEBHOBAHUSM U KOHKYpCaM MO pOOOTOTEXHUKE.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha ob6yuenue otBoautcs 34 gaca — 1 4ac B HEJICITIO.

B nepBrIii rof yganiuecs npoxoaaT Kype KOHCTPYUPOBAHMS, IIOCTPOCHUS MEXaHU3MOB C
QJICKTPONMPHUBOAOM, a TaKXKCE 3HAKOMATCA C OCHOBAMH IIPOrpaMMHUPOBAHUA KOHTPOJUICPOB
06a3zoBoro  HaOopa, OCHOBaMM TEOPHUM  aBTOMATHYECKOro  ymnpasiieHus. M3ywaror
HWHTCJUICKTYAJIbHBIC U KOMAaH/IHBIC UT'PbI pO6OTOB.

INVIAHUPYEMBIE PE3YJIbTAT

JInyHOCTHBIE pe3yJIbTaThl:

e (opMupoBaHHE IO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJIbHBIX W TBOPUYECKHX
CHOCOOHOCTEN 00yJarOmIMNXCs;

e (dopMupoBaHue [[EJIOCTHOTO MHPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMYYPOBHIOPa3BUTHUSHAYKHUTEXHOJIOT Ui ;CAMOCTOSTEIbHOCTEBITPHOOPETEHU
WHOBBIX3HAHHUI U IPAKTUYECKUX YMEHU;

® TOTOBHOCTH K BBIOODPY )KM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMH UHTEPECAMHU
Y BO3MOKHOCTSIMH; (POPMUPOBAHUE U PA3BUTHE TEXHUYECKOTO MBILIUICHHUS;

e MOTHBalUs 00pa30BaTeIbHON [EATEIbHOCTH UIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

e (opmupoBaHUE IIEHHOCTHBIX OTHOLIEHUH APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITHI U
n300peTeHUH, pe3ynbTaTaM 00yICHHS;

e (opmMupoBaHHE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B IpPOILIECCE MPOEKTHOH, yueOHO-
HCCIIEIOBATENIbCKOM, UTPOBOM JESITENLHOCTH;

¢ (opmMupoBaHUE NOTUTEXHUUECKON KOMIETEHIIUU 00YyJaIOIINXCS

MeTtanpeaMeTHbIe pe3yJabTaThI:

® OBJIAQJICHHE COCTABISIOLIUMH HCCIIEOBATEIBCKON U MPOEKTHON AEATEILHOCTU: YMEHUS
BHUJIETh MpPOOJIEMY, CTaBUTh BOIPOCHI, BBIJIBUTaTh THUIIOTE3bl, J1aBaTh OMpEICIICHUS
MOHATHAM, KIacCH(PHUIMPOBaTh, HAOIIOAATh, MPOBOIUTH OSKCIEPUMEHTHI, JeNaTh
BBIBOJBI U 3aKJIIOUEHHUS, CTPYKTYpUPOBAaTh MaTepuan, OOBICHATh, JOKa3bIBaTh,
3alUIIaTh CBOU HJIEH;

® YyMEHHE CaMOCTOSTENILHO OMNpeNesiTh LIeTd CBOEro OOy4YeHHs, CTaBUTb U
dbopmynupoBath A cebs HOBbIE 3a7aud B yu€0e M MO3HABATENBHOM AEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIHLHON JESITENFHOCTH;

® OBIQJCHHE OCHOBAMH CaMOKOHTPOJI, CAMOOIICHKH, TMPHHITUS pElIeHUud U
OCYILECTBIICHHS] OCO3HAHHOTO BbIOOpa B yueOHOH 1 MO3HABATEIbHOM AESATEIbHOCTH;

® yMeHHE CO37aBaTh, NPUMEHATh M MPEOOpPa3OBHIBATh 3HAKHM W CHMBOJBI, MOJETH U
CXEMBI JIJIs pelieHus yaeOHBIX U MO3HaBaTeNbHBIX 3a/1a4;

® pa3BUTHE MOHOJOTHYECKOW M JUAJIOTHYECKON PEedYH, YMEHHs BBIpAXKaThb CBOU MBICIH,
CIIOCOOHOCTH BBICIYIIUBATh COOECEIHHMKA, TTOHUMATh €ro TOYKY 3pEHHSs, NMpU3HaBaTh
MIPaBO JIPYroro 4eroBeKa Ha HHOE MHEHHE,

e (opmupoBanue yMeHui pabOTaTh B TPYIIE C BBHITOJIHEHHUEM Pa3IHMYHBIX COLUATHHBIX
poJiell, IPEACTaBIsATh U OTCTAMBATh CBOW B3TJSABI U YOSKIEHHUS, BECTH AUCKYCCHIO;
KOMOWMHUPOBAHUE W3BECTHBIX AaITOPUTMOB TEXHUYECKOTO U TEXHOJOTHYECKOTO



TBOPYECTBA B CUTYaLUsIX, HE IIPEANOJIAralolMX CTAaHJaPTHOIO IPUMEHEHUs OJHOIO U3
HUX;

® TIOMCK HOBBIX PEUICHUN BO3ZHHUKIIEH TEXHUYECKON MIIM OPraHU3aI[HOHHOMN MPOOIIEMBI;

® CaMOCTOATEIbHAs OpPraHU3alMsl U BBIIOJHEHUE PA3JIMYHBIX TBOPYECKUX paboOT 1o
CO3/IaHUIO TEXHHUYSCKUX U3ACIIHI;

® BHPTyaJbHOE M  HATypHOE  MOJCIMPOBAHHUE  TEXHHUYECKUX  OOBEKTOB U
TEXHOJIOTUIECKUXITPOLIECCOB;TPOSBICHNEHNHHOBAIIIOHHOTOTIOIX0AaKPEIIEHUI0O yIeOHBIX
WIIPAKTHYECKUX 3aJa4 B IPOLECCE MOJCIMPOBAHUS H3JEIUSA WIM TEXHOJOTHYECKOIO
IIpolLiecca; BhISIBICHUE TOTPEOHOCTEH,

® IPOEKTHUPOBAHHUEHCO3IAHINEOOBEKTOB, UMEIOIIUXIIOTPEOUTETHHYIOCTOMMOCT;(OPMHPOB
aHMEWPA3BUTHE KOMIIETEHTHOCTH B 0O0JacTH WCIONb30BaHUS WH(POPMALMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI.

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

Benenue B po6oroTexHuky (9 4).

Brenenue B podotorexnuky. Opranuzanus padoyero mecra. Texnuka 6e3onacHoctu. Ucrtopus
poboTorexnuku. Kinaccudukanus po6oroB. 3HakoMcTBO ¢ KoHCTpYykTopoM Kiuk. Kak paborath
¢ unctpykiuei. [IpoekTupoBanue mozeneit po6otos. [IporpamMmmuoe odecrieuenne Mblok5. O
cOOopKe ¥ MporpaMMHpPOBAHUH.

IMepBbie maru (10 u).

Hauano pa6otsl. [lonkmouenne cmaprxadba K KOMIIBIOTEPY. 3HAKOMCTBO C MOTOpamu. bobmioi
Y MaJIbIe MOTOPBI. 3HAKOMCTBO C JaTYUKaMHU. /aTunk cuibl. 3HAKOMCTBO € AaT4nKamu. J[aTauk
paccTosiHuA. 3HaKOMCTBO € JaTdyukamMu. [{aTyuk nBera. 3HaKOMCTBO € JaTyukamu. [laTumk
HaksioHa. Co3naii cBoro Mojiennb pobora. Coopka moaenu «biaoxa». Yuum poboTa ABUTATHCS.
[TporpammupoBanue coopanHoi Moaenu. McneiTanue mpoToTHIIA.

Orpsix uzodperareneii (11 a).

CopeBHoBaHnus, camas Obictpas «bioxa». Coopka u nporpaMmmupoBanue Mojaenu «l[lomorute».
COopka u mporpaMMupOBaHUEe MOJIeH «3axBaT Mmycopay. COopka U MporpaMMHpPOBaHHE
MoJenu «YCTpaHUuTe MOJOMKY». Mozens i Jpyra, IpOeKTUPOBAaHKE + KOHCTPYUPOBAHUE.
Mopnens nis apyra, nporpammuponanue. COopka u mporpamMmmupoBanue Mojienu « HcTpykTop
Jleo». Coopka u nporpaMmmupoBanue Moaenu «Cunontuky. COopka U mporpaMMHUpPOBaHUE
Mozenu «YMHbIH Benocunenuct». Coopka Benocuriena. COopka v MporpaMMHUpPOBaHUE MOAETU
«YMubIi Benocunenucty. Coopka Benocunenucta. CopeBHOBaHUE «Benoronkay.

Hrorosbiii npoekT (3 4).

Wrorossiii npoekT. IIpoektupoBanue. Utoroseiii npoekt. Koncrpynposanue. torossiii
npoekt. Konctpynposanue Mtoroseiii npoexT. [Ipe3enTarius.

Buabl gesitesibHOCTH: Oece/ibl, KOHCTPYUPOBAHUE, TPOrPAMMUPOBAHUE, TIPOEKTHL,
Mpe3eHTaIHsl.

Peseps (1 4).



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI KouunyecTBo Buabl gesiteJibHOCTH JJ1eKTPOHHbIE (uugposbie)
n/m 4acoB 00pa3oBaTeIbHbIE PeCypChl
BBenenue B po60ToTEXHUKY (9 4).
1. | BeneHue B pOOOTOTEXHUKY 1 becena, Bumeoponuku https://mblock.makeblock.com/en-
us/
2. | Opranusanus padouero mecra. TexHHUKa 1 becena https://mblock.makeblock.com/en-
0€30IMaCHOCTH. us/
3. | Uctopust poOOTOTEXHUKH. 1 Becena, Bumeopouku https://mblock.makeblock.com/en-
us/
4. | Knaccudukarms po6oToB 1 becena, Bumeoponuku https://mblock.makeblock.com/en-
us/
5. | 3HaKOMCTBO ¢ KOHCTpYKTOpOM KiTHK. 1 Becena, BUICOPOITHKH, https://mblock.makeblock.com/en-
JEMOHCTpAIHsI KOHCTPYKTOpa us/
6. | Kak pabotaTh ¢ MHCTpYKIIHEH. 1 becena https://mblock.makeblock.com/en-
us/
7. | IIpoexTupoBanue Moaenei poOOTOB. 1 becena, Buieopoauku https://mblock.makeblock.com/e
n-us/
8. | IIporpammuoe obecneueHre u Mblokb. 1 becena, nemoHcTpanus https://mblock.makeblock.com/e
CII n-us/
9. | O cOopke 1 mporpaMMHUPOBAHHUU. 1 becena, nemoHncTpanus https://mblock.makeblock.com/e
CII n-us/
Hroro no pazneiny: 94y https://mblock.makeblock.com/en-
us/
IlepBbie maru (10 u).
Hauano pa6otsr. [Toakmouenne cmapTxada K 1 becena, nemoncTpanus https://mblock.makeblock.com/en-
KOMTIBIOTEPY. KOHCTPYKTOpa us/
3HAaKOMCTBO ¢ MOTOpaMH. bosbioii n masnsie 1 Becena, nemoHcTpalus MOTOPOB https://mblock.makeblock.com/en-
MOTODBL. us/
3HAKOMCTBO C JJaTYMKaMH. J|aT4MK CUJIBI. 1 Becena, nemoHcTpanus 1aT4nka https://mblock.makeblock.com/en-
us/




3HAKOMCTBO C JaTYMKaMu. [laT4uK pacCTOSHUSL. 1 Becena, neMoHcTpanus gaT4nKa https://mblock.makeblock.com/en-
us/

3HAKOMCTBO C JlaTYdKaMu. JlaTuuk 1Bera. 1 Becena, neMoHcTpanus aTunKa https://mblock.makeblock.com/en-
us/

3HAKOMCTBO C JaTYMKaMu. JlaTdyuK HaKIIOHA. 1 Becena, neMoHcCTpanus aT4nKa https://mblock.makeblock.com/en-
us/

Co3maii CBOIO MOJIENIb POOOTAa. 1 becena, nemoHcTparus podora https://mblock.makeblock.com/en-
us/

Coopxka mozenu «bioxay. 1 Becena, nemoncTparus podora https://mblock.makeblock.com/en-
us/

Yuaum poboTa JBUTaThCS. 1 Becena, nemoncTparus podora https://mblock.makeblock.com/en-
us/

[TporpammupoBaHue COOpaHHON MOJICIH. 1 becena, nemoHcTpanus podota https://mblock.makeblock.com/en-
VcnpiTanne npoToTUA. us/

Hroro no pazneny: 10
OTtpsia uzodperaredeit (11 4).

CopesHoBaHnus, camas ObicTpast «bioxay. 1 Becenpl, KOHCTPYHpPOBAHHE, https://mblock.makeblock.com/en-
IPOrpaMMHUPOBAHUE. us/

C6opka u mporpamMmupoBanue Moaenu «Ilomorure 1 Becenbl, KOHCTPYHpPOBAHHE, https://mblock.makeblock.com/en-
IPOrpaMMHpPOBaHHE. us/

COopka ¥ mporpaMMHUPOBAaHUE MOJIENH «3axBaT 1 Becenibl, KOHCTPYHpPOBAHHE, https://mblock.makeblock.com/en-
MYCOpay. IPOrpaMMHpPOBaHHE. us/

COopka 1 MporpaMMHUPOBAHUE MOJIEIIH 1 Becenibl, KOHCTPYHpPOBAHHE, https://mblock.makeblock.com/en-
«Y CTpaHUTE MOJOMKYY. IpOrpaMMHPOBAHHE. us/

Mogenb 115 1pyra, MpOeKTHPOBaHUE + 1 Becenpl, KOHCTPYHPOBAHUE. https://mblock.makeblock.com/en-
KOHCTPYHPOBaHHE. us/

Mogenb 1151 1pyra, mporpaMMHUpPOBaHHE. 1 Becenpl, mporpaMMHpOBaHUE. https://mblock.makeblock.com/en-
us/

Cbopka 1 MporpaMMHPOBaHIE MOICITH 1 Becenpl, koHCTpYHpOBaHUE, https://mblock.makeblock.com/en-
«MHcTpykTOop Jleoy. IpOrpaMMHPOBAHHE. us/

C6opka 1 mporpaMMHUpOBaHUE MOJIENIN 1 Becenpl, KOHCTpynpoOBaHue, https://mblock.makeblock.com/en-
«CHHOIITHKY. POrpaMMHPOBAHHE. us/

C6opka 1 mporpaMMHUpPOBAHUE MOJIENH «Y MHBIN 1 Becenpl, koHCTpyHpoBaHue, https://mblock.makeblock.com/en-
Benocuneanct. COOpKa BEOCHIIEINCTA. POrpaMMHPOBAHHE. us/

C6opka 1 mMporpaMMHUpPOBaHNE MOAETH «Y MHBIH 1 Becenpl, KOHCTpynpoBaHue, https://mblock.makeblock.com/en-




Benocunenuct). COopKa BEIOCUTICICTA.

IIPOrpaMMHUPOBaHHUE.

us/

CopeBHoBanue «BenoroHkay.

1 Bbecenpl, copeBHOBaHME.

https://mblock.makeblock.com/en-
us/

Hroro no pasneay:

11

Htorossiii npoekrt (3 4).

Htoroslii mpoekT. [IpoekTupoBaHue. 1 Becena, mpoexT. https://mblock.makeblock.com/en-us/
Wrorossii npoekt. KoncTpynpoBanue. 1 becena, npoexT. https://mblock.makeblock.com/en-us/
Wrorosslii npoekt. [TpesenTanus. 1 becena, mpoexT. https://mblock.makeblock.com/en-us/
Hroro no pazueiny: 3 https://mblock.makeblock.com/en-
us/
Pe3eps 1
Hroro 34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Komocos 1. I'. IlepBsiitf mar B podotorexuuky. [Ipaktukym s 5-6 kmaccos 1. I'. Komocos. -
M.: BUHOM. Jlabopatopus 3nanuii, 2017- 292 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
1. JlaGoparopHble MPaKTUKYMBI [0 IPOTPaMMHPOBAHHUIO;

2. OO6pa3zoBatenpHas nmporpamma «BBeZieHne B KOHCTpYHUpOBaHHE POOOTOBY» U rpaduyecKuit
SI3BIK IIPOTPaMMHUPOBAHUS pOOOTOBY;

[DnexTponnstitpecypc] http://learning.9151394.ru/course/ view.php?id=280#program_blocks
3. Tlporpammsr mist po0oTa;

[DnexTponnstitpecypc] http://service.lego.com/ enus/helptopics/?questionid=2

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

e https://lyandex.ru/video - O6y4arorre BUICO Ha MOMCKOBOM mtardopme STHaeKC;

e https://educube.ru/support/instructions/lego-education-spike-prime/-cairr c
UHCTPYKIUAMU K KOHCTPYKTOPY;

e https://spike.legoeducation.com/ - caiit mporpaMMHOro 0OECIICUCHHS.



http://learning.9151394.ru/course/%20view.php?id=280#program_blocks
http://service.lego.com/%20enus/helptopics/?questionid=2
https://yandex.ru/video
https://educube.ru/support/instructions/lego-education-spike-prime/
https://spike.legoeducation.com/
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JlononHuTenbHas o61eo0pa3zoBaTeibHas IporpaMma no OMoJI0ruu
«B rapmonuu ¢ npuponoi» 10 knacc, 34 gaca

Pabouas mporpamma cocrtaBieHa Ha ocHoBe dDeaepaabHOrO TOCYAapCTBEHHOTO
o0pa3oBaTeIbHOrO CTaHAapTa OCHOBHOTO 001mero oOpa3oBaHusi (yTBEPKIEH
npukazoM MuHuctepcTBa 00pa3oBaHus U Hayku poccuiickon @enepaunu Ne 1897 ot
17 nexabps 2010 roma); OOpa3oBaTenbHOW MPOrpaMMbl OCHOBHOI'O OOIIETrO
obOpazoBanus (yueonsiii ian) MbOY COII Nel r. Cxonuna Psizanckoit o6iactu Ha
2023-2024 yueOnblii roa; Kogudukaropa neMeHTOB coAepKaHUs U TpeOOBaHUHN K
YPOBHIO TOJATOTOBKHM BBITYCKHHKOB 0OOIIe00pa30BaTEeIbHBIX YUPSIKICHUN JIs
€IMHOTO TOCYJapCTBEHHOTO dK3aMeHa mo Omonornu; CrenuduKanuid KOHTPOJIBHBIX
U3MEPUTEITHHBIX MAaTEPHAIIOB.

IHosicHUuTEeIbHASA 3alIMCKA
EI'D sBnsercst popMoii rocyaapCTBEHHONW MTOTOBOM aTTECTAllMU BBIMYCKHUKOB

cpenHet  oOmieoOpazoBarenbHol  mikoyibl. [lo  Ouomormun EID SBIIETCA
00s3aTENBbHBIM [IJIS1 T€X BBIMTYCKHUKOB, KOTOPBIM PE3YJIbTaThl OOYYEHHUS IO ATOMY
OpeIMeTy HEOOXOOUMBI [IJIsi TOCTYIUIEHHS B BBICIIHME Y4YeOHBIC YUPEKICHHUS.
Cnarompe 3K3aMeH IO OWOJIOTHMHM OKa3bIBalOTCA MIpPU ATOM B 0CO00 CIOKHOM
MOJIO)KEHUH: OT HUX TpeOyeTcs BHUJIEHHE BCEH OMOJIOTMH, BKIIOYAIOIUE B ce0s
pasHooOpa3HbIe 001aCTH. K sx3ameHnam 1o 6MOJIOTHH HEJIb3sI TOATOTOBUTCS
3a KOPOTKHH CpOK, T.K. TpeOyercss BpeMs, 4YTOObI 3allOMHHTh MHOTHE JI€TajH,
OCOOEHHOCTH TIPEACTABUTENCH pPa3HBIX I[APCTB MPUPOJIbI, UCKIIOYCHUS U3 MPABUIL.
Ha 6a3oBom ypoBHe Ouonorust B 10 u 11 kmaccax mszywaercss 1 yac B Heneno u
3HAHWMA, TIONYYEHHBIX HA YPOKaX HEIOCTATOYHBI [JII TOTO, YTOOBI MOJHOCTHIO
MMOATOTOBUTHCS K IK3aMEHY.

Jns yenemrHoM cmaun OI'D HeoOXxoauMa TMOATOTOBKA YYaIuXCsi HE TOJBKO Ha
ypOKax, HO M BO BHEypouyHoe BpeMs. J[JIsi 3TOro B Hamen HIKOJE OPraHu30BaHbI
JOTIOJTHUTEIIbHBIE 3aHATHS TO0 Owonoruu. JlomONMHUTETHHBIM 00pa3oBaHHEM
SBJISIETCS KYpC 10 OMOJIOTUU — «B rapMOHHUU C TPUPOIOII».

Hanpag/jieHHOCTH IporpaMmsbl «B rapMoHUM ¢ MPUPOJON» - €CTECTBEHHOHAYYHAS.
HoBu3Ha 10n0JHUTEIBbHON 001I€e00pa3oBaTe/ibHON nporpammel «B rapmonun ¢
MPUPOAOI» OCHOBAHA HAa KOMIUIEKCHOM IOAXOJE€ K TOCYAAPCTBEHHOM HMTOTOBOM

aTTecTalMu 1Mo OWOJOTHMU 3a Kypc cpeiHel oOiieoOpa3zoBaresibHOM mIKOJBL. Kypc



BKJIFOYAET pa3liefibl MO CTPOCHMIO, KU3ZHEIEATEIbHOCTH M PA3BUTHUIO PACTEHUM,
rpuboB, OakTepuil, JUIIAHUKOB, BUPYCOB M JKMBOTHBIX. Bech TeopeTmueckuii
MaTepuall U3JI0KEH MO ONpPEIeICHHOMY IUIaHy, CIPYHIUPOBAaH B COOTBETCTBUH C
KOAU(UKATOPOM DIIEMEHTOB coJiepkaHust o ouosnoruu. [IpeacraBinenHas cTpykrypa
U JOCTYIHOCTb M3JI0XKEHHsA Marepuana olOecrneuyuBaioT 3(QQPEeKTUBHOCTh YCBOEHUS
OMOJOTMYECKUX  3HAHWM, MO3BOJSIOT  IPOCIEAMTh  B3aMMOCBSIZH  MEXKIY
Mop@oJIoruen, aHaTOMHEN OpPraHu3MOB, MPOLIECCAMH KU3HEAESITEIbHOCTH U CPeaon
oOuTaHus.

AKTYaJIbHOCTH NIPOrPaMMBbl.

Ananus pesynbraToB EI'D 3a npomieninue roasl NoKa3bIBaeT, YTO MHOTO OMIMOOK
JI0IyCKaeTcsl Mo Kypcy OoTaHMKa. DTOT KypC TPaJAMIIMOHHO CYUTAETCS OAHUM U3
CaMBbIX MPOCTBIX Pa3/IeJIOB, HO OMBIT MOKA3bIBAET, YTO UMEHHO OOTaHUKY ydalluecs
3HAIOT XyXe Bcero. [IpuumMHa 3TOro,- YMPOIIEHHOE H3JIOKEHUE ASTOW HayKu B
IIKOJIbHBIX y4eOHMKaX (pacCuMTaHHBIX Ha 5 - 6 KJIacchl), HECIIOCOOHOCTh yUalIuXcs
CaMOCTOSITEIIbHO BBIOMPATh CBEACHUS MO0 OOTAaHHMKE U3 MPOYUX Pa3zesioB IIKOJIBHOTO
Kypca, 0OJbIlIOe KOJIMYECTBO  CIIOKHBIX U HENPUBBIUHBIX TEPMHHOB. TO ke
camoe OTHOCHUTCS U K 300J0ruu.  JIaHHBIH Kypc [OMOJIHUTEIBHOM
0011e00pa3oBaTeIbHON MPOrpaMMbl MOMOXKET YYalUMCS MOBTOPUTH OCHOBHBIE
pas3zienbl IIKOJbHOW IMPOrpaMMbl, CHHTE3MPOBAaTh OTPOMHBIM MaTepuan, ObICTpO
U3BJICKAaTh HEOOXOAMMYI0 WMH(OpPMAIMI0 M3 OTPOMHOr0 YHCJIa HCTOYHHUKOB, OoJiee
s dexTuBHO MoATOTOBUTHCS K EI'D.

Ileparormyeckasi 1eJj1ecCOOOPA3HOCTb. KOMIUIGKCHBIM TOAXOJ K H3YUYEHHIO
OCHOBHBIX Pa3/IeNiOB Kypca IO3BOJISIET YINIyOUTh W PacIIUPUTh y OOy4aroUIuxcs

OHoJIOrMYeCKHl 3HaHus, HeoOXxoauMele w1t [ HA.

Heanb: ¢QopMupoBaHHe MPOYHBIX 3HAHWUKH IO OWOJOTHMH, YMEHHH M HaBBIKOB
pellIeHus] TUTIOBBIX 3a/laHuil 11 cnaun EI'D.
OcHoBHBIE 321a4H Kypca:

e O0pa3oBaTe/ibHbIE: O0CCIEUUTh 3aKPEIUICHHE OCHOBHBIX OHOJIOTHYECKUX

MOHSATUN, TPOAOIIKUTH POPMHUPOBAHUE CIIEHUAIBHBIX OMOJIOTHYECKUX YMEHUU U



HaBBIKOB U 00IIey4eOHbIX yMeHHM (paboTa ¢ y4eOHUKOM, TETpaJblo,
CJI0BapEéM); YCBOCHHE yUalllUMCsI 3aKOHOB, TEOPUI, HAYYHBIX UAEH, (PaKTOB.

e PazBuBalomme: pa3BuBaTh Yy Y4allUXCsl aHATUTUYECKOE MBIIUICHUS; HABBIKU
y4eOHOT0 Tpyla M CaMOCTOSTEIbHOW paboOThl; HMHTEpPEC K MPEaMeETy;
dbopmMupoBaTh YMEHUS BBIJICNATH IJIaBHOE B MU3y4aeMOM MaTepuajie, MPOBOIUTh
CpaBHEHHME TPOIECCOB JKU3HENESITCIbHOCTH, AaHAJIU3UPOBATh PE3yJbTAThI
OTIBITOB, PELIEH3UPOBATH OTBETHI TOBAPHUIIIECH.

e BocnuThiBalomye: BOCIUTLIBATE HMHTEPEC K MPEAMETY, K 3I0pOBOMY 00pazy
KU3HH, KYJIbType Tpyaa.

brnarogapst HOMOTHUTEIHLHBIM 3aHSATHUAM MO OMOJIOTUH C UCTIOJIb30BAaHUEM
obopynoBanus Llentpa «Touka pocTay BBITOJHSIETCS HECKOJIBKO (PYyHKIMIA:

1. TMognepxxkuBaercs M3ydeHUE OWOJIOTMU Ha 3aJIJAHHOM CTaHJIApPTHOM YpPOBHE.
Kypc «B rapmonuu ¢ npupooi» momoraer 3aKpenuTh U yriayOuTh YPOBEHb
3HAHUW 10 OWOJIOTHH, MPUMEHUTh ATH 3HAHHUS NYTEM PEIICHHUS THIOBBIX
3agaHuil, BcTpevaroniuxcs B EI'D.

2. OcyliecTBisieTcsl HUHIUBUAYyAIbHO — JU(PEpeHIMPOBAHHBIN TMOAX0J] B
oOydyennn. To ecThb YUYUTHIBAIOTCS WHIUBUIYAIbHbIE CKIOHHOCTH U
CIIOCOOHOCTH Y4YaIllUXCS W CO3MAIOTCS yCIOBUA JUIsi OOydYeHHs UX B
COOTBETCTBHH C NMPOPECCUOHATLHBIMU UHTEPECAMH.

Ajapecat nporpammbl: ooyuatomuecs 10 kmacca MbBOY COIII Nel ropona
Cxomnuna PsizaHckoit o6nacTu.

Cpoxu peanu3zanuu: 34 gaca

®opma o0yueHHsI: OUHAS

®opMbl OPraHU3aANNH 1eATeJTbHOCTH.

[Iporpamma mpeaycMaTpuBaeT NPOBEACHUE YPOKOB - JIEKIUN, CAMOCTOATENIbHBIX

paboT, MpaKTUYECKUX PabOT MO PEIICHUIO TEKCTOBBIX M TECTOBBIX 3a/IaHUM.

Oxunaemble pe3yJbTaThI: Pe3ylbTaT padOThl JTAHHOTO Kypca IMOJrOTOBKa K

EI'D no Ouonoruu 3a Kypce cpeaHei o01eo0pa3oBaTeIbHOM IITKOJIBI.



JlesTenbHOCTh 00pa30BaTENILHOIO YUPEKIEHUS B O0yUYEeHUN OMOJIOTHH JTOJKHA
OBITH HaIIpaBJICHA HA IOCTHXKEHHE 00YYaIOIUMHUCS CIETYIOIINX
JIMYHOCTHBIX pPe3yabTATOB!
1) 3HaHME OCHOBHBIX MPUHITUIIOB U IPABHJI OTHOIICHHS K KUBOH MPUPOE, OCHOB
3I0pPOBOTO 00pa3za *KU3HU U 3J0POBbE-COEPEraronux TEXHOIOTH;
2) ¢opmupoBaHHE TIO3HABATEIHHBIX WHTEPECOB W MOTHBOB, HANpaBICHHBIX Ha
U3yYCHHE JXUBOW TPUPOJIBI, HHTEJUICKTYaJbHBIX YMEHHUH (IOKa3bIBaTh, CTPOUTH
paccyXIeHus, aHATM3UPOBaTh, CPABHUBATH, JENaTh BBIBOJBI U JAP.); ICTETUIECKOTO
OTHOIIEHUS K )KUBBIM 00BEKTaM.
MertanpeiMeTHBIMH  pe3yJIbTATAMH OCBOCHHS  BBITYCKHUKAMHU  OCHOBHOM
IIKOJIBI TPOTPaMMBI 110 BHEYPOUHOM JESTEIHHOCTH
1) ymenue paboTtarh C pa3sHBIMH HMCTOYHWKAMHU OWOJIIOTHYECKON WH(POpMAIUH:
HaXOIWUTh OWOJOTMYECKYyl0 WH(GOPMAIMI0O B pPa3IHYHBIX HCTOYHHKAX (TEKCTE
yuyeOHUKA, HAYYHO-TIOMYJIAPHON JHUTepaType, OMOJIOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX), aHATU3WPOBATh W OIIEHHWBAaTh WH(GOPMAIUIO, TPEeoOpPa3OBHIBATH
UHPOPMAITUIO u3 OJTHOM bopMBI B APYTYIO;

IIpeanMeTHBIMHU Pe3yJabTATAMH OCBOCHHS BBIMTYCKHHKAMHA OCHOBHOM IIIKOJIBI
IPOTrPaMMBbI 1T0 OMOJIOTHH SBJISIOTCS :
1. B nmo3HaBaTenbHON (MHTEIUICKTYIBHOW) cdepe:
*  BBIJICJICHHE  CYIIECTBEHHBIX  IPU3HAKOB  OWOJOTHYECKHMX  OOBEKTOB
(OTIMYUTETBHBIX TTPU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTCHHI,
KUBOTHBIX, TpPUOOB M OaKTepuil, OpraHU3Ma 4YeJIOBEKa,; BHJOB, JSKOCHCTEM;
ouocdepsl) U TporeccoB (0OMEH BEIIECTB M MpEeBpallleHUe IHEPTHH, MUTaHHE,
JbIXaHWEe, BBIJEJICHNUEe, TPAHCIOPT BEIIECTB, POCT, PAa3BUTHE, Pa3MHOXXCHUE,
PEryJISLMs KU3HEACITEILHOCTH OpPraHu3Ma; KPyroBOPOT BEIIECTB M MPEBpaIllCHHUE
SHEPrUU B HIKOCUCTEMAX);
* 00BSICHEHHE POJIM OHMOJIOTHHM B TMPAKTHYECKOH NESITSIBHOCTH JIIOJICH, MecTa U
pOJIM dYeJIOBeKa B TPHPOJE; POICTBA, OOIIHOCTH MPOUCXOXKIACHUS W SBOJIOIUHU
pacTeHW W KUBOTHBIX (Ha TPUMEpPE COIMOCTABICHMS OTICIbHBIX TPYII); POIH
pa3IMYHBIX OPraHM3MOB B JKM3HHM 4YEJIOBEKa, 3HAYCHHUS OHMOJOTHYECKOTO
pasHooOpasus I coxXpaHeHHs Ouocdepbl; MEXaHM3MOB HACJIECICTBEHHOCTH U
W3MEHYMBOCTH, TPOSIBICHUS HACIEJCTBEHHBIX 3a00JIeBaHWII y  dYellOBeKa,
BUI000pa30BaHUS U IPUCTIOCOOTICHHOCTH;
* pa3nuueHrWe Ha TaONIWIaX YacTe W OPTraHOWIOB KIETKH, OPraHOB U CHUCTEM
OpraHOB 4YEJOBEKAa; Ha JKUBBIX OOBEKTaX M TaOJUI[AX OPraHOB IIBETKOBOTO
pacTeHusi, OPTaHOB W CHCTEM OPTaHOB >KMBOTHBIX, PACTECHUH pPa3HBIX OTIIETIOB,
KUBOTHBIX OTJICIHHBIX TUTIOB U KJIACCOB; Han0oJiee pacIpOCTPaHEHHBIX PACTCHHUH U
JIOMAIITHAX >KHUBOTHBIX; CHEIOOHBIX U SJOBUTHIX TPUOOB; OMACHBIX JIJIST YEIIOBEKA
pPacTeHUM U )KUBOTHBIX;
* CpaBHEHHE OMOJOTHYECKUX OOBEKTOB M TPOIECCOB, YMEHHE JI€JIaTh BHIBOABI U
YMO3aKJIIOUYCHUS Ha OCHOBE CPABHCHUS;
* BBISIBIICHWE W3MEHUYMBOCTH OPTaHWU3MOB; IMPHUCTIOCOOJICHWIA OPTaHW3MOB K Cpeie

O6I/ITaHI/I$1; THUIIOB BSaHMOﬂeﬁCTBHH PasHbIX BHAOB B JKOCHCTCMC, B3aHMOCBSsI3¢ei



MEXy OCOOCHHOCTSIMU CTPOCHHS KJIETOK, TKaHEHW, OpraHoB, CUCTEM OpPraHOB U HX
byHKIHUSIMU.
Kpurtepuu u cioco0b1 onpeaejieHus pe3yJbTATHBHOCTH.
VYueHuK moJjiydaet 3a4€T Npu yCJIOBUM BBINIOJIHEHUS 3ananui 75-100% . B 3aganus
BXOJST - pelieHue 3ajay, MUCbMEHHBIE OTBETHI IO KapToukaM, TECTUPOBAHME,
yCHEIIHbIE OTBETHI. J{omONHUTEIbHBIE OalTbl YUEHUK MOJTYYaeT 3a:

e yCronb30BaHue VHTEpPHET TEXHOIOTUM.

® BBINOJHEHHE 3aJJaHUM CBEPX 0053aTEIIHHOTO MUHUMYMA.
dopma noaBeIeHUS UTOTOB — 3a4ET.

OcHOBHOe coepkaHue Kypca:

I. Hexnemounwte ghopmut sncuznu. Bupycel.
Bupychbl, 0COOCHHOCTH X CTPOCHUS U KU3HEJACATCIHHOCTH.
11. Ilpoxkapuomur. bakmepuu.
CrpoeHnue U KU3HEACATEILHOCTh OakTepuil. PasMHOXKEHHE, pacipocTpaHeHUe, PoJib
B MIPUPOJIC, MEIUIIMHE, CEIBCKOM XO3MCTBE U MPOMBIIIIEHHOCTU. Bone3HeTBOpHBIE
OakTepuu U 60prOa C HUMHU.
I11. Aoepnuie opzanusmoi.
Oowan xapakmepucmuka 2puoos.
Crtpoenne. Ilutanume, pazmuoxkenue, skonorus. lllnamounsie rpubsl. CumobHO03
rpuboB ¢ pacreHmsimMu. CwenoOHBIE W HecheqoOHBIE TpuOBL. [IpodunakTrka
OTpaBJICHUH sIOBUTBIMU rpuOamu. IlnecHeBbie rpuObl. poxku. I'puObI-iapa3uTsl,
BBI3BIBAIOIINE 00JIE3HN pacTeHHd. Posib rpuOOB B IPUPO/IC U XO3SMCTRBE.
Crpoenune numaiinuka. CumOumo3. Iluranme. Pasmuoxenue. Ponp B mpupone wu
XO35IUCTBE.
Hu3zwue pacmenus. Booopocau.
CrpoeHue U KU3HEEATEIbHOCTh OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX BOJOPOCIIEH.
PasmHoxxenune Bomopocnei. Hutuatele Bomopociau. Mopckue Bogopociu. Posb
BOJIOPOCJIEN B HAPOJHOM XO3SIMCTBE, UX OXPAHA.

Briciiue ciopoBbie. Mxu 1 manopoTHUuKooOpa3Hbie. [nayHbl u XBOIIH.



Crpoenue u pasmHoxxeHue mxoB. OOpazoBanue topda, ero 3Hauenue. CtpoeHue u
Pa3MHOXKEHHE MarnopOTHUKOB, XBOINEH, MJIayHOB, POJb B MPUPOJE U B JKU3HU
YEJI0BEKA.

Cemennsvie pacmenus. I'onocemennoie.

CrpoeHue W pa3MHOXKEHHE (HA TPUMEPE COCHBI, €M WU JAPYTUX XBOWHBIX).
PacnipoctpaneHune XBOMHBIX, UX 3HAYEHUE B IIPUPOJIE, HAPOIHOM XO35MCTBE.
Iloxkpvimocemennuie.

OCOOEHHOCTH CTPOCHUSI M KU3HEACITEIHbHOCTh MOKPHITOCEMEHHBIX, KaK HamboJiee
BBICOKOOPTaHU30BaHHOMW IPYMIIbl PACTEHUH, UX TOCIIOACTBO HA 3eMII€.

Knacc Jleyoonvnvie pacmenus. CeMeCTBa: KPECTOLBETHHIE, PO30IIBETHHIE, 00OOBbIE,
Nac€HOBBIE, CJI0KHOI[BETHBIE.

Knacc Oomnooonvuvie pacmenus. CemeiictBa: nuieinble, 3makd. OTIUYNATEIbHBIC
MPU3HAKKW PACTCHUI TMEPEUMCICHHBIX CEMEHCTB, UX OMOJIOTMYECKHE OCOOCHHOCTH,
HApOJIHOXO3MCTBEHHOE 3HaueHHWe. BiusHUEe yeroBeka Ha BUAOBOE MHOTroo0Opasue
IBETKOBBIX pacTeHuil. OXpaHa peIKUX LIBETKOBBIX PACTEHUM.

Pacmenue — yenocmmuulii op2anusm.

B3aumocBssi3b opranoB. OCHOBHBIEC KU3HEHHbIE (YHKIIMU PACTUTEIHLHOTO OPraHU3Ma
M €T0 B3aMMOCBSI3b CO CPe/I0il OOuTaHUSI.

Knaccuguxayusn scugommuuoix.

Tun npocmeiniwiue.

OcoOEHHOCTH CTpOEHUs KIETKH OJHOKIETOYHOTro opranusma. Cpema oOuTaHusl.
[Tepensmwxenne. Ilutanue. Jpixanwme. Brinenenuwe. Pasmuoxkenwe. OOpa3oBaHme
ucThl. MHOrooOpasne OJHOKJICTOUHBIX KHUBOTHBIX. AMe0Oa. 3enéHas dBIJICHA,
ocobeHHocTn €€ cTpoeHus u nutaHus. UHdy3opus — tydenbka. PazmpaxumocTs.
Manspuitasiii  mapaszut. Mopckue mnpocteimme (popamuHudepsl, paguoOIIPUN).
3HaueHUEe MNPOCTEUIINX B NPUPOJE, KU3HU uenoBeka. OOIIas XapakTepuUCTHKa
MPOCTEUIIINX.

Tun 2yoxu.

O6mas xapaktepuctuka Tuna. Cpena ooutanusi. OOpa3 xu3Hu. OcoOEHHOCTH
ctpoenusi. Pasmuoxxenue. PaznooOpasue u 3HaueHHeE.

Tun Kuweunonoiocmuoie.



Oo6mas xapakrepuctuka tuma. Cpenga oOutanus. Buemnee crpoenue. JlydeBas
cummeTpust. JIByxciaoitHOCTh. OCOOEHHOCTH CTPOCHHS KJIETKHM MHOTOKJIETOYHOIO
XKUBOTHOTO opranu3ma. [[OKpoBHBIE, CTpeKaTeJIbHbIC, HEPBHBIC KIETKA. HepBHas
cucrema. Peduexc. Iluranme. Perenepauus. PasmHoxenue. PasznooOpaszue
KHIIIEYHOIIOJIOCTHBIX (TUAPOUIHBIE, KOPAJIOBBIC MOJIUIIBI U METy3bl) U 3HAUCHHUE.
Tun Ilnockue uepeu.

O6mias xapakrepuctrka Tuna. J[Byxctoponssisi cummerpusi. OCOOEHHOCTH CTPOEHUS
U TPOLECCOB KUBHENEATETbHOCTH, OOYCIIOBJICHHBIE Mapa3UTHUYECKUM 00pazom
KU3HU; BpeJ, HAHOCUMBIN >KUBOTHOBOJICTBY, ME€pbl O0phOBI. MHOroo06pa3ue BHUJIOB.

CBOOOJHOXKUBYIIME TUIOCKUE YEPBU.

Tun Kpyznvie uepsu.

O6mias xapakrepuctrka Tuna. J[Byxcroponssisi cummerpusi. OCOOEHHOCTH CTPOSHUS
U TIPOIIECCOB >KU3HEIEATEILHOCTH, OOYCIIOBJIICHHBIC TMapa3UTHUYECKUM 00pa3oM
KU3HU; BpEll, HAHOCHUMBIN KUBOTHOBOJICTBY, Mephl OOprObl.  UenoBeueckas
ackapuaa — MmapasuT 4YenoBeka. KU3HEHHBIM IUKI, MYyTH 3apakKeHus, MEpBI
NpenynpekIeHuss OT 3apakeHui. MHorooOpasue BHUIOB.

CBOOOTHOKUBYIIIHE TNIOCKUE YEPBH.

Tun Konvuamowie uepsu.

OO6mast xapaktepucTuka Thna. J[0kneBoil 4epBb, €ro cpena OOWUTaHUs, BHEITHEE
CTPOCHHE, NEPEABUKEHNE. BHYTpEeHHEE CTPOEHUE CHUCTEM OPraHOB, MOJOCTh TEJNA.
[Ipoueccrl xu3HenesTenbHOCTH. Perenepanus. PasmHoxkeHnune. Ponb  10XKIEBBIX
YepBeil B MOYBOOOPA30BaHUU.

Tun Monnwcku.

Oo6mrast xapakrepucTtrka Thmna. bezsyoka. Cpena oburanusi, 0COOCHHOCTH BHEITHETO
CTPOCHHMS, TUTAaHMSI, AbIXaHUS, pa3MHOXKEHHsI. MHOTO0Opa3re MOJITIOCKOB (OO0JIBIION
MPYIOBHUK, BUHOTPaJHAas yJIUTKA, YCTPULA, MUMS), UX 3HAUYCHHUE B MPUPOJIE, KU3ZHU
YeJoBeKa.

Tun Ynenucmonozue.



Knacc Paxoobpasnvie. OO0masi xapakTepucTuka kiacca. Cpena oOuTaHus.
OcOOEHHOCTM BHEUIHErO0 W BHYTPEHHErO CTPOEHUS Ha MPUMEPE PEYHOro paka.
Pa3mHo)xeHne, MHOroodpasue pakooOpa3HbIX.

Knacc Ilayxoobpasznvie. Obmias xapaktepuctuka kiacca. OCOOEHHOCTH BHEIIHETO
CTPOCHMSI, TUTAHUS, JbIXaHUs, MOBEICHUE MayKa-KPECTOBUKA B CBSI3U C KU3HBIO Ha
cyme. Kiemn. BHemnee crtpoenue. Knenm — BpeauTenu KyJlnbTypHBIX PAaCTEHUHN U
Mepbl O00peOBI ¢ HUMU. [lapazuTnyeckue K€M — BO30OYIUTENH U TEPEHOCUUKHU
omacHbIX 0osie3Hel. Mephl 3aluThl OT KJIEIIEeH.

Knacc mnacexomwvie. OOmass xapaktepucTuka kiacca. OCOOCHHOCTU CTPOCHHS
HAaCEKOMBIX Ha TNpHUMepe Maickoro xkyka. OCOOEHHOCTH >KU3HEAESTEeNIbHOCTU
HacekoMbIX. PasmHokeHue. Twumbl pa3BuTus HAceKOMBbIX. (OCHOBHBIC OTPSIIbI
HacekoMbIX. Yermyekpwuiblie. UepThl NpUCTIOCOOTEHUS K cpene OOUTaHHS BO
BHCIIHEM CTPOCHUHU: PpPa3MHOKEHHE W  pa3Butue 0Oabouek. JIBYKpbLIbIC.
[lepenonuaTokpsiibie. MenonocHass myena. CocTaB M JKU3Hb MYEIMHON CEMbU:
TaHIBI MU, 3MMOBKA. IHCTUHKTHI — OCHOBA MOBEACHUS HACEKOMBIX. MHOroo0Opasue
HACEKOMBIX, UX POJIb B Mpupoje. buonorndeckuii cnocod 60psObI ¢ HACEKOMBIMH —
BPEAUTENSIMUA CEIBCKOXO3SIICTBEHHBIX KYJIBTYP M €r0 POJb B COXPAHEHHE ypOxKas.
OxpaHa >KMBOTHBIX.

Cucmemamuka xXopoogwix.

IHloomun becuepennwie. Knacc Jlanyemnuxu.

Cpena oburanusa. OCOOEHHOCTH CTPOSHUSI U SMOPHOHAIIBHOTO PA3BUTHS JaHIICTHIUKA
KaK HU3IIETO XOP0BOTO.

Iloomun Yepennwie. Knaccot Puio.

Cpena obutanus pei0. OCOOEHHOCTH BHEIIHETO CTPOEHUS, CKEJIeTa U MYCKYJIaTypHhI.
[Tonocts Tena. OCOOEHHOCTH CTPOECHUSI BHYTPEHHUX OPraHOB B CBSI3U C HX
dynakimsmu. O6MeH BemecTB. HepBHas cuctema u opraHsl 4yBCTB. PasMHOXeHHE U
pazsutre. Hepect m 3ab0ota o moromctBe. IlpucnocoOieHHOCTH PBIO K cpene
obutanusa. Murpamuu. MuoroobOpasue pbi6. OOmas XapakTepUCTHKa Kiacca.
Xo3siicTBeHHOEe 3HaueHue prid. OxpaHa phiO.

Knacc 3emnosoonuwie.



O6mias xapakTepucTuka kiacca. Jlsrymka. OcoOOEHHOCTH CTPOCHUS MTEPEIBUKECHUS B
CBsI3M cO cpenod obutanus. HepBHas cuctemMa u opraHbl 4yBCTB. PazMHOXeHUE U
pasButre. MHOrooOpasue 3eMHOBOAHBIX, UX IPOUCXOKIECHUE, 3HAUEHUE U OXPaHa.
Knacc Ilpecmuikaowuecs.

O6mass xapakrtepuctuka kimacca. Cpega oOuTaHus, OCOOCHHOCTH CTPOEHUS,
pPa3MHOXEHUS, TOBEICHHSI B CBSA3M C JKU3HBIO Ha cylie. Perenepanusi. MuorooOpasue
COBPEMEHHBIX TMPECMBIKAIOIIUXCSA, MX IPaKTUYECKUEe 3HAYeHHWEe M  OXpaHa.
[Ipoucxoxaenue mnpecMmblKatommuxcs. JlpeBHHE MpecMBbIKAIOIUECcs: AUHO3aBPbI,
3BEpO3yObIC SIIEPHI.

Knacc Illmuyu.

Buemnee ctpoenue, ckener, myckynatypa. Crtpoenue mnepbeB. OcobeHHOCTH
BHYTPEHHETO CTpOEHHUs, oOMeHa BemecTB. [ITHIIBI, CBSI3aHHBIE C TOJETOM.
YcnoxxHeHUue HEPBHOM CUCTEMBI, OPraHOB YYBCTB; MOBECHUE MTHI]. Pa3MHOXeHNE U
pazButrre nTUl. 3abora o mnotomcTBe. [Ipoucxoxknenue nTui.  OO6mas
XapakTepucTUKa kiacca. Poinp OTUI B NpUpOAE W KHU3HU 4eloBeka. Cucrema
MEpONPUITHI IO OXpaHe MTHULI.

Knacc Maexkonumarowue.

Oc0OEHHOCTH BHEIIIHETO CTPOCHHMs, CKeJIeTa, MYCKyJaTypa BHEIIHETO CTpPOCHUS,
oOMEHa BEIIEeCTB MJIEKOMUTAIONIETO. YCIOXKHEHHE HEPBHOW CHUCTEMBI, OpPTraHOB
4yBCTB, MOBeAcHHUs. Pa3MHOkeHue, pa3BuTHe, 3a00Ta o motoMctBe. OOmas
XapakTepucTuka kinacca. [I[poucxoxieHrne MIEKONMUTAOMUX. POllb MIEKOUTAIOMUX
B IIPUPOJIE U )KU3HU YEIOBEKA, X OXpaHa.

Yenosex.

OO6mmii 0030p opraHmM3ma dYeloBeKa. Telo YeloBeKa KaK CHUCTeMa - CHCTEMbI
OpraHoB - OpraHbl - TKAaHU - KJIETKA. 3HAYEHHWE 3HAHUM O CTPOCHUH,
KU3ZHEACSATEIbHOCTH OpPraHW3Ma 4YeJOBEKa M TUTHUEHE JJIsl OXpaHbl €ro 370pOBbs.
YenoBek u okpyxatomas cpefa. OpraHbl U cUCTEMbI OpraHoB. CTpOEHUE KIETKU
(muToIIa3MBbl, SIIPO, PUOOCOMBI, MUTOXOHIpHUHA, MeMOpaHa). OCHOBHBIC TPOIIECCHI
KU3ZHEACATEIbHOCTH KIETKU (MUTaHUe, JbIXaHue, jaeineHue). KparTkue cBeaeHHs o
CTpoeHMH U (QYHKIUSAX OCHOBHBIX TkaHeu. Peduexcel. HepBHast u rymopanbHas

peryisinus AesTeIbHOCTH opranusma. Opraiusm eIMHOE LETOE.



Y4eOHO-TEeMATHYCCKHUH TJIAH

HaumenoBanue pa3nenos u teM

Komnuect

BO 4aCOB

Bune! nesteapHOCTH

Hexknerounsie (popMBbI :KH3HM.

Bupycsi. 1 Jlexuus, 6ecena.
1.  IIpoxkapuorsl.
Bakrepuu. 1 Jlexuus, 6ecena, pabora ¢
TECTaMU.

[1l. SinepHbie opraHu3Mbl.

1. HapctBo I'pudsi (3 )

OpHOKIIETOUHBIE TPUOBI 1
MHOTOKJIETOUHBIE TPUOBI 1
JInmaiiHUKN 1

Jlexuus, pabora ¢

PUCYHKAMH U TCCTAMMU.

2. lapctBo Pactenus (12 q)

2.1. Cucmemamuka Huswux pacmenuii (1 u).

Bonopocnu 1 Jlexums, 6ecena, pabora ¢
TECTaMH.

2.2. Cucmemamuxka Beicuwiux pacmenuii (11 u).

Mxu. IlnayHsi, XBoiu, 1 Jlexmms, 6ecena, pabora ¢

MaroOpOTHUKOOOpa3HbBIE. TECTaMH, PUCYHKAMH.

['onocemennsie. 1 Pa6ota ¢ TunmoBBIMU

[TokpbITOCEMEHHBIE PACTEHUS. 1 3aganusiMu EI'D.

CewmelicTBa IBYJ10IbHBIX PACTEHU. 2

CewmelicTBa OJJHOAOJBHBIX PACTEHUN

Pacrenue - e10CTHBIN OpraHu3M. 6

3. lapctBo KuoTHsbie (12 4).

Tun ryOku

1

Twum KMIIEYHOIIOJIOCTHEIC

1

Jlexumug. becena. Padora




Turn miockue yepBu. TUIl Kpyrible YEpBH.

Tun KoJIbYaThIC YEPBHU.

Tun MoIIIOCKU 1
Tun 4JIeHUCTOHOTHE. 1
Kiacc naykooOpasnsie. Kiacc

pakooOpa3HbIe.

Knacc Hacekomeble. 1
Tun xopaoBele. 1
[ToaTun 6ecuepenHbie.

[ToaTun yepenHsie. 1
Kiaccsr pei6.

Ampudun 1
PenTuimun 1
Knacc nrutel. OTpsibl NTHUIL. 1
Knacc mnexonuraromiue. OTpsiabl 1

MIJICKOIIMTAOIIHN X.

CO CBOJHEIMH TaOJIUIIAMH,
pucyHnkamu. Pabora co
CIIPaBOYHUKAMU.
[IpesenTaruu, cooOIIECHUS
yuaniuxcs. Pabora ¢
TUTIOBBIMH 3aJJaHUSMU

EI'D.

4. Yenosek (4 ).

OO6muit 0630p opraHu3Ma 4esioBeKa. 4 Jlexmus. Padora co
crpaBoYHUKaMH. PaboTa ¢
THIIOBBIMH 3aJaHHASIMU
EI'D.

HtoroBoe 3ansaTue 1 Pabora ¢ THIIOBBEIMU

3aganuamu EI'D.




HNudopmanuoHnbie pecypcebl.

Jlureparypa 1 y4YeHHKOB:
. Horenb B.A. 30010rus 6€Crio3BOHOYHBIX: YU€OHHUK JII YHUBEPCUTETOB/ MO/
pea. npod. [onsuckoro FO.W. — M.: Beiciias mikosa, 1981. — 606c¢.
. KpukcynoB E.A. Okonorus 9 knacc. — M.: Ipoda, 1995. — 240c.
. MamonTtoB C.I'. buonorusi. O6uiue 3akoHoMepHocTd. 9 kiacc. — M.: [Ipoda,
2005. — 287c.
. Mupkun b.M., Haymosa JI.I'. Okonorus Poccuun. Yue6nuk uz ®deaepanbHOro
KoMIuiekTa st 9-11 kiaccoB obmieoOpaszoBarenbHOM mikoyibl. — M.: AO
M/C, 1996. - 272c.
. Obmass Ouonorusa. Ilog pen. J.K.bemsera, I'M. J[IpimMmuma. — M.:
IIpocsemenue, 2005. — 304c.
. ITaceunuk B.B. buonorus. 6 ki. bakrepuu, rpudsi, pacrerus. — M.: [poda,
2001. — 272c.
. Okonorus Poccun. Xpecromarus. / Coct. B.H. Ky3nernor. — M.: AO MJIC,
1995. — 320c.

JlutepaTypa nJs yuurteJis:

. be3pykoa O.B. Komuatusie pactenusi. — M.: Beue, 2006. — 256¢.

. buonorus. 6-7 knaccel: HeCTaHAAPTHBIE YPOKH M BHEKJIACCHBIE MEPOIIPUSTHUS/
coct. H.A. Kacatkuna. — Boarorpaa: Yuutens, 2007. — 154c.

. Kamenckuii A.A., CoxomoBa H.A., TutoB C.A. buomorums. OTBeTBH Ha
BOIpockl. Teopust u mpuMepsl perieHus 3aaad. — M.: Ox3amen, 2000. — 160c.

. Kimnkosckas H.U., [laceunuk B.B. KomHaTHbIe pacTenus B mkone: KH. pis
yuutens. — M.: [Ipocsemenue, 1986. — 143c.

. Koznosa T.A. buonorus B Tabnumax. 6 — 11 kiaccel: cnpaBouHOe Mocooue. —
M.: Ipoda, 2006. — 234c.

Kosnosa JI. A. buonorus: skcnpecc-penuTUTOp sl MOAroToBku k EI'D:
«MHuoroo6pasue opranuzmony». — M.: ACT: Actpens; Bnagumup: BKT, 2010.
— 158 c.



7. Kupunenko A. A., konecaukoB C. . buonorus. Ilogroroska k EI'D — 2010:
yueOHo-MeToandeckoe nocooue — Poctos Ha Jlony: Jlernon, 2009. — 431 c.

8. Kpuxcynos E.A. Okonorus 9 knacc. — M.: Ipoda, 1995. — 240c.

9. Jlepuep I'.W. buomnorus: 6 knacc: TecToBbie 3a/1aHKsi K OCHOBHBIM yYEOHUKAM.
— M.: Okemo, 2007. — 160c.

10. MamontoB C.I'. Buonorusi. O6uiue 3akoHomMepHocTH. 9 kitacc. — M.: [poda,
2005. — 287c.

11. Mupkun b.M., Haymosa JL.I'. Dxonorust Poccuu. Yueonuk u3z denepaibHoro
KoMIuiekTa st 9-11 kiaccoB obmieoOpaszoBarenbHOM mikoyibl. — M.: AO
MJC, 1996. - 272c.

12. O6mas ©Owomorus. Ilog pen. J.K.bensera, I'M. [pmmmuna. — M.:
IIpocsemenue, 2005. — 304c.

13. O6mas 6uonorusi: Yuebn. miust 10 -11 k. mk. ¢ yrioy6a. u3yd. buonorun/
A.O. PyBunckuii, JI.B. Briconkas, C.M. I'marones u nap.; Ilox pen. A.O.
PyBunckoro. — M.: IIpocsemenue, 1993. — 544c.

14. ITaceunux B.B. buonorus. 6 ki. bakrepun, rpu6si, pacrenns. — M.: [poda,
2001. — 272c.

15. IletpoB B.B. Pactutensubiii mup Hamed Pogunbsl: KH. s yuutens. — M.:
IIpocsenienue, 1991. — 207c.

16. [TonomapéBa M.H., KopawmmoBa O.A., Jlommmuna T.E., Exesckuii I1.B.
O6mass Owomorus: ydeOHMK i1 11 kmaccoB  o0mieoOpa3oBaTeIbHBIX
yupexaennii. — M: Benrana — I'pad, 2002. — 224c.

17. Oxonorusa Poccun. Xpectomarusa. / Coct. B.H. Ky3nenos. — M.: AO MJIC,
1995. — 320c.
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1. TMosicHuTEeIbHAS 3ANIMCKA

JlaHHas 1porpamMMma IIO3BOJISIET  UHTETPUPOBATH  PEAIU3YEMBIE  IOIXOMBI,
CTPYKTYPY U COJEp)KaHHE NP OpraHu3aliu OOy4YEeHHs] OCHOBAM IPOrPaMMHUPOBAHUS B
5—6 Kiaccax.

Hcnonb3oBanue obOopyaoBanus «Touka pocTay MNpu peanu3aluu JaHHOU
[IPOrPaMMBI II03BOJISAET CO3aTh YCIOBUA:

+ ISl PACILIUPEHUS COIePKAHUS IIKOJIBHOIO 00pa3oBaHus 10 HH()OPMATHUKE;

+ JUISl TIOBBIIICHMSI TO3HABATEJIbHOM AKTUBHOCTH OOYYAIOIIMUXCS B TEXHUUYECKOU
obnacru;

+ IS pa3BUTHSI JIMYHOCTU peOEHKa B mporecce 00yueHUs HHPOPMATHKH, €ro
crnocoOHocTe, (opMuUpOBaHMS U  YAOBIETBOPEHHS COLMAIBHO 3HAYUMBIX
UHTEPECOB U NOTPEOHOCTEN;

+ s paboThl € OJApEHHBIMU IIKOJBHUKAMH, OpPraHU3alMM HMX pa3BUTHS B
pPa3TUYHBIX 001acTsIX 00pa30BaTEIbHON, TBOPUYECKON ACSATEIBHOCTH.

Hns peanuzanuu Takux 3amgad OPI'OC, kak WHTEIUIEKTYaJlbHOE TBOPYECKOE
pa3BUTHE JOIIKOJbHUKOB H WHXEHEPHO-TEXHUYECKOTO TBOPYECTBA IIKOJbHUKOB
PEKOMEHIOBaHO HCIIOJIB30BaTh 00pa30BaTesibHbIE pOOOTOTEXHUUECKHE KOHCTPYKTOPHI.

HanpaBjieHHOCTH POrpaMMbl — TEXHUYECKAS.

HoBu3na mporpammsel. HoBU3HA TaHHOW MpOrpaMMbl 3aKIIOYAeTCS B TOM, YTO C
TIOMOIIIBIO CTICIIMATBHBIX METOJIOB U MPHUEMOB PaOOTHI C COBPEMEHHBIM 000pYI0BaHUEM
yJaluecss CMOTYT OPHUEHTHPOBATHCS B OOIIECTBE, HAICNICHHOM Ha NU(POBHU3AIUIO H
nHbopMaTH3aIuio BceX cdep ASATENBHOCTU. 3aHATHS CHOCOOCTBYIOT (DOPMUPOBAHUIO
yMeHHUs paboTaTh WHIWBHIYAJIbHO M B TPYINIE IJS PEIICHUS TMOCTaBICHHBIX 3a/1ad;
dbopMUPOBaHUIO TPYIOIIOOUS, YIOPCTBA, >KEJIAHUS TOOMBATHCS ITOCTABICHHOW IIEJIH,
po¢eCCUOHATBHOTO CAMOOIIPE ICIICHHS.

AKTYaJIbHOCTH ~ TIPOTPaMMbl  MPOJWKTOBAaHA  pPa3BUTHEM  COBPEMEHHOTO
nH(OPMAITMOHHOTO 001IecTBa U 00YCIOBJIEHA IMPOKUM BHEJIPEHUEM HMH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B 0Opa30BaTENbHBIN MPOIECC M OOBIUHYIO KU3Hb
KaKJ0TO YenoBeka. POOOTOTEXHHKA W MPOTPAMMHUPOBAHUE PA3BUBAIOTCA M PACIIUPSIOT
TOPU30HTHI TO3HAHMS. bynyliee TEeXHUYECKOTo Tmporpecca, Kak W HAyKM — OTO
KOMOWHUPOBaHNE MHOKECTBA PEIICHUI 1 HAPABICHUH.

Ilenaroruyeckas mesaecoo0pa3HOCTh MPOTpaMMbl HarelieHa Ha (GOopMHUpOBaHUE
JUYHOCTH, CHOCOOHOM K  TpodecCHOHATBHOMY  CaMOOIPEACIICHUIO,  yMEHUS
MIPOTHO3UPOBATh CBOU JEUCTBUSI, CAMOKOHTPOJS M CaMOKOppeKuu; (opMuUpOBaHUE
YBOKUTEIBHOTO OTHOIICHUSI K HHTEIUICKTyaIbHOMY TpPYAYy; CMBICIO00Opa30BaHus,
TPYAOII00Us, YIIOPCTBA, dKEIaHUs I00MBATHCS MOCTABICHHON 1IEJIH.



Henr  mporpammbl:  OOy4YeHME  OCHOBHBIM  MpUHUUIAM  OJOYHOTO
MIPOrPaAMMHUPOBAHHUSI C IOMOIIbIO PA3IMYHBIM POOOTOTEXHUUYECKUX KOHCTPYKTOPOB.

3agaym nporpaMmsl
obyuarouue:

— (opMupoBaHue NpeCTaBICHUS 00 dTanax pelieHus 3a1a4u;
—  (opMupoBaHKE AITOPUTMUYECKOTO MOJIX0/1a K PEIICHUIO 3a/aY;

— (I)OpMI/IpOBaHI/Ie YMCHUS IMOCTPOCHUA PA3TNMYHBIX BUOOB aJITOPUTMOB (HHHCﬁHBIX,
Pa3BCTBIIAOIINXCA, ]_II/IKJII/I‘ICCKI/IX) JJI pCICHUA ITOCTABJICHHBIX 3a144,

—  (opMupoBaHHE YMEHUS KCIIOJIL30BaTh MHCTPYMEHTHI cpesl mBlockS u Arduinoide
ISl PELICHHUS TIOCTABJICHHBIX 33/1a4;

— (opMupoBaHKe YMEHUS TOCTPOCHUS Pa3IMYHBIX alTOPUTMOB B cpeaax mBlockS u
Arduinoide s perieHus MOCTaBICHHBIX 3a/1a4;

— ($opMHpOBaHUE HABBIKOB PabOTHI CO CTPYKTYPOIl alrOpUTMa;

— (1)OpMI/IpOBaHI/IC KITIOYCBBIX KOMI’ICTCHHI/Iﬁ HpOGKTHOﬁ 141 HCCHGHOB&TGHLCKOﬁ
JACATCIIBHOCTH,

—  (dopMHpOBaHUE MOTHBAIIMHU K U3YUYEHHUIO POTPAMMHUPOBAHUSI.

passusaioujue:

— Pa3BUTHE aJTOPUTMUYCCKOTO U JIOTHUECKOTO MBIIUICHHUS;

— pa3BUTHE YMEHHI MOCTAHOBKH 3a/1a4H, BBIJICIICHUSI OCHOBHBIX OOBEKTOB,

MaTeMaTUYECKOE MOJICIH 3a]1a4H;

— pa3BUTHE YMEHHS MTOMCKA HEOOX0MMOH yueOHON nHpopMary;
gocnumameibhbvie:

—  opmuposanue ymenus neienoIaraHus;

—  (opmupoBaHHE YMEHUS MPOTHO3HPOBATH CBOU JIEUCTBHUS W JEHCTBUS JIPYTUX
YYaCTHUKOB TPYIIIIbI,

— (dopMHpOBaHUE YMEHUSI CAMOKOHTPOJISI U CAMOKOPPEKIIHH.

Aapecar mnporpammbl:  ydamwmecs 10-14  ner. Hammume cnenumanbHbIX
CIIOCOOHOCTEH U yCIIOBUN HE TpeOyeTcs.

Cpoxku peaausanum: 34 yaca.
®opma 00y4eHHUs : OUHAs.

(I)OprI Opramv3aliu A€ATCJIbHOCTH:



(poHTaIbHAS;
KOJUIEKTUBHAS;
rpynmnoBas;
WHIUBUyaJIbHASL.

O:xupaemMblil pe3yJIbTAaT. U3yUYE€HUE OCHOB pabOTHI ¢ POOOTOTEXHUYECKHMMHU HabOpaMu
KJIMK u pa3nuuHbIX BO3MOKHOCTEM MX INPUMEHEHHUS B PAa3HbIX HANpPABJICHUAX, Kak
MPEIMETHBIX, TaK HANpaBJIEHUW B 00JaCTH POOOTOTEXHHUKH CHOCOOCTBYET pPa3BUTHIO
untepeca k uHdopmatuke u MKT, crnocobHocTel K NpOrpaMMHpPOBAaHUIO, MOMOTAeT
COPUEHTUPOBATHCS B BBHIOOpPE  BEPHOIO  HaMpaBieHUs  NpodecCHOHaTbHOIO
CaMOOIIPECIICHHUS.

KpnTeplm H CIoCco0bI onpeaeJaIcHus PE€3YIbTATUBHOCTHU ! neaarorndycCcKocC
Ha6JIIOIIeHI/Ie, BBITIIOJIHCHHUA YYAIIUMHUCA HWHAUBUAYAJIIBHBIX W TPYIIIOBBIX BaHaHHfI,

3aluTa IMMPOCKTOB.

®opmbl NOABEJEHUS] HTOrOB: Y4eOHO-HCCIIEOBATEIIbCKUE KOH(MEPEHIUHU, TIO0Ka3
JOCTHXKEHUN 00yJaronIuxcs.

2. Y4eOHBIH IUIAH

Ne ni/m Tema Ko — Bo yacos
1 3HakoMCTBO ¢ KOoHCTpykTOpoM KJIMK 8
2 BBenenune B KOHCTpYUPOBAHUE U 15
nporpammupoBanue Ha MBlockb
3 Pa6ora ¢ CyberPi 8
4 Pazpabotka u 3ammura nmpoekTa 4
Uroro 34

Kanennapublii yueOHblil rpaduk

Mecsan, | YUucno | Bpewms ®opma Kou- Tema Mecto ®opma
IPOBEA | 3aHATHUS BO IPOBEAEHUS | KOHTPOJIS
CHHUS 4acoB
CEHTA0pb 13:15 — | Teopust/mip 8 3HAKOMCTBO ¢ KaOMHeT nokas
13:55 aKTHKa xoHcTpykTopom KJIMK NelO JOCTHKCHUM

1. Kparkuii 0630p
IPOrPaMMHOTO
obecrieueHHs

2. IIporpammuposa
HUE B Cpelie
mBlock5.

3. Ilanens




CEHTA0ph
/OKTAOpB

WHCTPYMEHTOB:
BO3MOKHOCTH U
byHKIIHA

4. IIporpamMmmuposa
HUE B Cpeie
mBlock5.

5. IIporpammupoBa
HUE B Cpeie
Arduinoide.

6. Ilmara
Arduinouno.
[Tanens
WHCTPYMEHTOB
Arduinoide:
BO3MOJKHOCTH 1
byHKIIUN
[IporpammupoBa
HUE B cpejie
Arduinoide.

7. OcobenHocTH
KOHCTPYKITUHU
KOJa.

8. OCHOBHBbIE
GyHKIIUU U
OTIepaTopHI: int,
pinMode(),
digitalWrite(),
Serial(), delay().

10.

11.

12.

13.

14.

15.

16.

OKTSOpB/
HOSIOpB/
nexkadpb

13:15 -
13:55

15

BBenenue B
KOHCTPYMPOBaHUE U
NporpaMMHpOBaHue HA
mBlock5

1. Cronoxomgmuii
po6oT. CepBOTIPHUBOI.

2. Bepronér.
VYrpaBieHus ¢ MOMOIIBIO
IR monynem.

3. Poboxkapycenb.
VYrpaBieHus ¢ MOMOIIBIO
JBYX JaTYUKOB.

4, Kauenu c
KYJIaYKOBBIM
MeXaHu3MOoM. JlaTumk
KacaHMSL.

5. MoOuabHBIH
pobort ¢
IaTIUKOM
paccTosiHus U
CEPBOIPHUBOJIOM

6. CnyuvaiiHoe
BBINAJICHUE.

KaOuHeT
NelO

oxas
NOCTHKECHUN




17.
18.
19.
20.
21.

22,
23.

STHBapb/
deBpaib/
MapT

Kamens,
HOXKHHIIBL,
Oymara
7. KoupeiiepHas
JICHTA
8. MoHOLUKI
9. IIBerok
10. DkckaBatop
11. ABTOMOOMIIE C
PYJIEBBIM YIIPABJICHUEM
12. MoaenupoBaHue
CTPEJIKOBOTO OPYXKHUS
13. MoaenupoBanue
NoabEMHOIO MEeXaHU3Ma
14. Pobo3mes
15. Pobo3mes

OKa3
NOCTW)KEHUHN

24,

25.

26.

27,

28.

29.

MapTt/
anpenb

13:15 -
13:55

Pabora ¢ CyberPi

1. 3BykoBas
MaInruHa

2. Juxrodon

3. MHWrepamus
nuKkTo(oHa

4. Wrpooit
KOHTpOJLIEP

5. JlarHbIC C
JATYNKOB

6. IIBeroBoii
MUKILEP

KaOUHET
NelO

MMoKa3
NOCTHKEHUU

30-
34

amnpesnb/
Mai

13:15 -
13:55

Pa3paborka u 3amura
NMPOEKTOB

KaOuHeT
NelO

JIEMOHCTpa-
1S U 3alIUTa
MIPOEKTa

N

MeToanueckoe odoecrneyeHue

. @opMbI IPOBeIeHNUs 3AHATHI: TPATUIIMOHHBIE (JIEKIIHS, MPAKTHUECKHUE 3aHATHUA ),

aKTHUBHBIC: pa3paboTKa U MPOTpaMMHUPOBAHUE 3aJIaHUN B TPyNTaX U MHAUBUAYATBHO.

. Y4eOHble MaTepHabl: METOUYCCKUE PEKOMEHIAINH, TIPE3CHTAIIHH.
. Texunueckoe ocHameHue: HOyTOyku, pobotorexundeckue Habopsl KJIINK.
. @OpMBbI KOHTPOJISI: TPOMEKYTOUHBIHN (IEMOHCTpAIHSI pe3yabTaTa pa3padoTKu

MIpOrpaMMbl), UTOTOBBIN (JEMOHCTpAIMA U 3alIUTa IPOEKTOB).
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Jannast mporpamMma pa3zpaboTaHa Ha OCHOBE M3YUYCHHS] MHEHUS POJIUTENECH W oOydaromuxcs 9
kmaccoB MBOY COIlINel r.CkonwHa W HampaBlieHa Ha TPHOOPETEHHE TOMOJHUTEIbHBIX
3HAHWMA, YMEHHUS, OOIINX W CHEIHATbHBIX KOMIIETCHIIUNH MO XUMUH, MOATOTOBKY yYaIluXcs K
BBITIOJTHEHUIO TEOPETUYECKON U TpakThieckor yactu OI'D mo XuMuu.

L.IIOACHUTEJIbHAA 3ATINCKA

JIOTIOJTHUTEILHOM 00I1Iepa3BUBaroIIeii mporpamMmbl «O3amaueHHas XUMUSDY

1.1. HanpaBineHHOCTh pOTrpaMMBl
JomnonuurtensHas  oOmiepa3BuBatomas  mnporpamma  «O3amayeHHass — XUMHS»  HMEET
€CTECTBEHHOHAYYHYIO HAIIPABICHHOCTb.
Hns yenentHoro ydyactus B OI'D mo XuMuu AeBATUKIIACCHUKAM HEOOXOAMMBI TIIYOOKHE 3HAHUS
npeAMeTa, TBOPYECKOE MBIIUICHHE W HaJM4he XUMHUYECKOM HMHTYUILIMH, KOTOpbIE
puoOpeTaroTCs B pe3yabTaTe J0JTOH, IeJICHATTPABICHHON MIIAHOMEPHOM MOATOTOBKH JIETEH.
I'maBHOW 1ENpIO MPOrpamMmbl SABISETCA OKAa3aHME METOJWYECKON IOMOIIM YYalIMMCS HPHU
MOJArOTOBKE K BBIMOJIHEHUIO TEOPETUYECKOM M mpakThdeckod dactu OI'D mo xumuu. [lpu
MPOBEJICHUH 3aHSATUN aKIEHT JeNaeTcs Ha Pa3BUTHE TBOPUYECKUX CIOCOOHOCTEH B oOiacTu
XUMHH, COBEpPUICHCTBOBAHHWE XHMHYECKOTro 00pa3oBaHUs, MPOOYXKICHHE WIM 3aKperyieHHe
WHTEpeca K yrIyOJICHHOMY U3YYCHHUIO MPEAMETA.

1.2.HoBu3Ha nmporpaMmsl
[Tpu popMupoBaHNH HAMIOTHAEMOCTH 00pa30BaTENbHBIX MOIYJIeH TaHHOH pabodel mporpamMMsl,
ocoboe BHHMaHHE yIelseTcs MaTepuany, HalpaBIeHHOMY Ha pPa3BUTHE JIOTHYECKOIO
MBIIUICHUS IIKOJIBHUKOB. TakoW mOAXO0A TMO3BOJSET YWTH OT CTAaHIAPTHBIX CTEPEOTHUIIOB
perieHus: OOJIBIIMHCTBA XMMHYECKUX 3anad, npemnaraemMbix B KMMax mno xumwum. Ilpwm
MOJTOTOBKE K BBHITIONHEHHWIO MpakTH4eckod yactu OI'D mo XUMHHM UCHONB3YIOTCS IU(poBOE
nabopaTopHoe 00OpyIOBaHHE€ M HAOOPHI PEAKTHBOB, TIOJYYCHHBIC IITKOJIOW B paMKax
obecnieuenus peanusanuu padotsl Llentpa «Touka pocray.
1.3 . AKTyaJIbHOCTb IPOTPAMMBI
AKTYalnbHOCTh JIaHHOH JIOTIOJHUTENHLHOW 00pa30BaTENbHONW MPOrpaMMBbl  OMpEIeIseTCs
MOTPEOHOCTHIO COBEPIICHCTBOBAHUS METOIAMKH TOATOTOBKM ydammxcs k [MA B acmekre
pa3BHUTHS MO3HABATEIHPHOTO HHTEPECA M CIIOCOOHOCTEH yUaIMXCs K U3YYCHHIO XUMUH.
1.4. Tlegaroruueckas 11e1€c000pa3HOCTh MPOrPAMMBbI
[MonroroBka oOywaromuxcst K npoxoxjaeHue I'MA mo xuMuu gBisSeTcs OAHON M3 BaKHEHIINX
dbopM BHEYpOUHOH JeATENbHOCTH MO mpeameTy. CamocTosTenbHas IMOATOTOBKA YYEHUKOB
CIO)KHA W ManodPeKTHBHA, W JaXe [UId OJAPEHHBIX JeTeld TpeOyeT aKTUBHOTO
B3aMMOJICHCTBUS ¢ MpernojaBaTeneM. biaaronaps pa3nuyuaeiM GopmaM 00y4eHHs, OTIUYHBIM OT
YpOYHOM, IOHBIE XUMHKH UMEIOT BO3MOKHOCTh MOATOTOBUTHCA K BBIMIOJHEHUIO TEOPETHUECKOTO
U mpakTrdeckoro 0yioka 3aganuii OI'D mo xuMun 6a30BOT0, MOBBIIIEHHOTO W BEICOKOTO YPOBHS.
3aHATHS TO3BOJIAT IIKOJBHUKAM MPUOOPECTH HABBIKK OpTraHW3ali 00pa3oBaTeNbHON U
Hay4HO-UCCIIEI0BATEIBCKON IEATEIHOCTH 10 MPEAMETY.
1.5. llens 1 3anaun nporpamMmmsl

Ilenr mporpaMMmbl: paclmIMpeHHe | yriayOjJeHWe 3HAaHUW W YMEHHH TI0 XHUMHH,
COBEPILIEHCTBOBAaHUE HABBIKOB pelieHus 3aganuii OI'D mo xumuu.
3amaun:
Obyuarowue (npeomemHuule):
— OBJIQJICHUE KJIIOUEBBIMH MOHATUSMHU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMUTCS JTaHHAS
npeaMeTHas 00JacTh, pPacrmo3HABAHUE COOTBETCTBYIOIIUX KM TPU3HAKOB WM B3aUMOCBS3CH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMUYHBIE MOAXO0/bI K U3YYEHUIO SBICHUH, XapaKTepHBIX IS
U3y4aeMoil mpeaMeTHON 00acTu;
— YMEHHME pellaTh KAaK HEKOTOpbIE NPAKTUYECKHE, TaK U OCHOBHBIE TEOPETHUYECKHE 3a]1a4H,
XapaKTepHBIE JUIS UCIIOJIb30BAHUS METOIOB M MHCTPYMEHTAapUs JaHHOU MPEeIMETHONW 00IacTH;
— HaJU4Me TPEJCTAaBICHUNW O JaHHOW TPEAMETHOM 00JacTH Kak IEJOCTHOM TEOpPHH
(COBOKYITHOCTH TEOpHii), 00 OCHOBHBIX CBSI3SIX C WHBIMH CMEXHBIMH OOJIACTSIMU 3HAHUHU.
Pazeusarowue:



— WCKaTh W HAXOJUTh OOOOIICHHBIE CIOCOOBI peHmIeHWS 3aJad, B TOM YHCIE,
OCYIIECTBIISITh Pa3BepHYTHI HMH(OPMALIMOHHBIA TMOUCK M CTaBUTh HA €ro OCHOBE HOBBIE
(yueOHBbIC ¥ TIO3HABATENIBHEIC) 3a/1a4H,
— KpUTHYECKH OILIEHHBAaThb M HMHTEPIPETUPOBATH HMHPOPMAIMIO C pa3HBIX [O3UIUH,
pacrno3HaBaTh ¥ (PUKCUPOBATH MPOTHUBOPEUHs B MH(POPMAIIMOHHBIX UICTOYHHUKAX
— UCIIOJIb30BATh pa3inyHbIe MOJIETTbHO-CXEMaTHYeCK1e CpeacTna TUTSE
MPEJICTABJICHHS CYIIIECTBCHHBIX CBSI3€H W OTHOIICHHIA, a TAaK)Ke MPOTUBOPEUHH, BBISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;
— HaxoguTh W TPHUBOJUTH KPUTHYECKHUE AaPTryMEHTHl B OTHOIIEHWUU JCHUCTBUA U
CYXKICHHIM Jpyroro; CIOKOWHO W pa3yMHO OTHOCHTbCA K KPUTHUYECKUM 3aMEYaHUsAM B
OTHOMICHUH COOCTBEHHOTO CYKJIEHUsI, pACCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;
— BBIXOAMTH 32 paMKH Y4eOHOTO TpeIMeTa M OCYIIECTBISATh IeJICHAINPaBICHHbII
MOWCK BO3MOKHOCTEH ISl HIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JICHCTBUS;
—  BBICTpauBaTh WHIUBUIYATbHYIO o0pa3oBaTeNbHYIO TPaeKTOPHIO, YUUTHIBAsI
OTPaHUYEHUS CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPaHUYCHHUS,
Bocnumamenvnvie:
—  OIIGHMBAaTh  BO3MOXKHBIE  TOCJEJACTBUS  JOCTH)KCHHMS  IMOCTABIEHHOW  IeTH B
NESTENIbHOCTH, COOCTBEHHOW JKM3HM M JKU3HU OKPYXKAIOLIUX JIIOJIeHd, OCHOBBIBAsCh Ha
CO00payKeHMIX AITUKH U MODPAJIH;
— craBuTh W (GOpPMYJIUpOBaTh  COOCTBEHHBIE  3aJadyd B o0Opa3oBarenbHON
JESITEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;
— OIIeHMBaThb pecypcbl, B TOM 4YHCIE BpeMsl U Jpyrue HeMaTepHalbHbIE pPECypChl,
HEOOXOIUMBIC JJIs JOCTHUKCHHUSI IOCTABJICHHOH 1IETH;
— BBIOMpaTh NYyTh JOCTIDKEHHS 1€, IUIAHUPOBAaTh pELICHHE MOCTaBJICHHBIX 3a/ad,
ONITUMM3HUPYS MaTepHAIbHBIE U HEMaTEePHAILHBIC 3aTPATHL;
— OpraHu3oBbIBaTh S((EKTUBHBIA MMOHCK pPECYpPCOB, HEOOXOMUMBIX I JOCTHKEHUS
MMOCTaBJICHHOM 1IEIIH;
— COMOCTaBJIATh TOJYYEHHBIH pe3ylnbTaT JEsITeIbHOCTH C IIOCTaBJICHHOM 3apaHee
ENbBIO.
1.6. Anpecat nporpamMbl
B ocBoeHu# mporpamMmbl IPUHUMAIOT ydacThe o0yJaromuecs 9 KIaccoB 001eo0pa3oBaTeIbHBIX
YUpEKIEHUH, 9YTO COOTBETCTBYET Bo3pacTy 15-16 net, umeronue 6a30BbIe 3HAHUS Kypca XUMUH.
1.7.Cpoku peanu3zanuy IporpaMMBbl U PEKUM 3aHATUN
[Iporpamma paccuntana Ha 34 gaca (1 yac B Heem0).
1.8. ®opma oOyueHus
®opma 00yyeHHs - OYHasi C BO3MOXKHOCTHIO PUMEHEHHS TUCTAHIIMOHHBIX TEXHOIOTHHA.
1.9. ®opMbl Opranu3anuu JesITeIbHOCTH
[Iporpamma  mpeaycmaTpuBaeT  cieaytomiye  (GOpMbl  OpraHM3ald  JAESITEeIbHOCTH:
-ppoHTaNBHBIE (paboTa Mmegarora co BCEMH OOYYAIOMIMMUCS OJHOBPEMEHHO (0O0BsSICHEHHE,
Oecena, IEMOHCTPAIIMOHHBINA AKCTIEPUMEHT U JIP.);
-TPYIIOBBIC (BHIMOTHEHHE TPAKTUIECKUX PA0OT B MAJIBIX TPYITIaX);
-UHAUBUyalIbHBIE (peneHne MpoOHBIX paboT B popmare OI'D).
1.20 Oxunaemsblil pe3ynbTar
[IIKOTbHUK HAYYUTCS:
* OOBSICHATH CYTh XUMHUYECKHX MIPOIECCOB U UX MPUHITUIHAIBEHOE OTJIMYUE OT PUINICCKUX;
* Ha3bIBATh MIPU3HAKU U YCJIOBUSI MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;
* YCTaHABJIMBATH MPUHAAIC)KHOCTh XUMUYECKON PEaKIluu K OMpeIeIEHHOMY THITY 10 OJTHOMY U3
KJIACCU(UKALMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBY HMCXOJHBIX BEUIECTB W MPOAYKTOB
peakuuu (peakiuu COCTUHEHUS, Pa3NIOKEHUs, 3aMeIleHUss U O0MeHa); 2) M0 BBIACICHUIO WITH
MOTJIOUICHUIO TEIIOTHI (peaklMH SK30TEPMHUUYECKHE U SHIOTEPMHUYECKHE); 3) M0 M3MEHEHUIO
CTETICHEW OKHCIICHUS XMMHUYECKUX DJIEMEHTOB (PEaKIMU OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIC);
4) mo obpaTuMoCTH TIporiecca (peakiuu 00paTuMbple 1 HEOOpaTUMEIE);



* Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKHUX PEAKIIHIA,
* Ha3bIBaTh (DAKTOPBI, BIUSAIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;
* COCTaBJIATh YPaBHEHUS SJICKTPOIUTHUECKON TUCCOIMALIUU KUCIIOT, IIEJI0YeH, CoJeil; MOJIHbIE U
COKpallIEHHbIE  WOHHBIE  ypaBHEHHUS peakiuii oOMeHa; ypaBHEHHS  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA;
* IPOTHO3UPOBATh MPOAYKTHl XHUMHUYECKUX peakuuid 1o ¢GopMyaaM/Ha3BaHUSIM HCXOTHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BENIECTBA O (hOpMYyIJIaM/Ha3BaHUSM MPOTYKTOB PEaKIIHH,
* COCTAaBIIATh ypPaBHEHUS pEaKUUW, COOTBETCTBYIOIIMX TOCJIEI0BATEIILHOCTH («IIEMOUYKE))
MpeBpalleHN I HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KIJIACCOB;
* BBISIBJISITh B IIPOLIECCE OKCIEPUMEHTA MPU3HAKH, CBUICTENBCTBYIOIIME O MPOTEKAaHUU
XAMHYECKON PEaKInu;
* IPUTOTOBJISITH PACTBOPHI C ONMPEIETEHHON MaCCOBOM J10JIE paCTBOPEHHOIO BEIIECTBA;
* OIIPEEIIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U HIEJIOYEH MO U3MEHEHUIO OKPACKHU
WHJUKATOPOB;
* IPOBOJUTh KAYECTBEHHBIE PEAKIMHU, NOATBEPKAAIOUIME HAJIMYWE B BOJHBIX PacTBOpax
BEILECTB OT/AEJIbHBIX KATUOHOB U AHUOHOB.
* ONPEACNATh MPUHAUICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 HM3YUYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbl, OKCH/JIbI, OCHOBAHHS, KUCIIOTHI, COJIH;
* COCTaBJIATH (POPMYITBI BEIIECTB 110 MX HA3BAHMSIM;
* OINPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKHUCIIEHUS 3JIEMEHTOB B BELIECTBAX;
* COCTaBJIATH POPMYIIBI HEOPTAHUYECKUX COSAMHEHUN M0 BAJCHTHOCTSM U CTETICHSIM OKHCIICHUS
3JIEMEHTOB, a TaK)Ke 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIHUIE paCTBOPUMOCTH KUCIIOT, OCHOBaHHM
U COJIeH;
* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHUS (PU3UYECKMX M XUMHUYECKHMX CBOWCTB MPOCTHIX
BEIIECTB (METaVIOB W HEMETAUIOB) M WX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;
* Ha3pIBaTh OONIME XUMHYECKHE CBOICTBA, XapaKTEpHBbIC MJIsi TPYII OKCUAOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;
* Ha3pIBaTh OOIIHME XWUMHUYECKHE CBOWMCTBA, XapaKTepHbIE /I KaKIOTO U3 KJIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;
* IPUBOJIUTh TMPUMEPHI PEAKINH, MOJITBEPKAAIOIINX XUMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB: OKCHIOB, KHCIIOT, OCHOBAaHUU M COJICH;
* ONPECNATh  BEIIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTEIb B  OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLIHSX;
* COCTaBJIATh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIN OamaHc (IUisi W3YYCHHBIX pEaKIHii) 110
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;
* MPOBOJIUTL J1a00OPATOPHBIE OIBITHI, MOATBEPKIAIONINE XUMUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;
* MPOBOJUTHL J1a00OPATOPHBIE OMBITHl MO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJZIOPO/Ia, KMCJIOPO/1a, YTIEKHUCIIOro ra3a, aMMHAaKa; COCTABIISITh YPABHEHUSI COOTBETCTBYIOIIMX
peaKLHii.

1.21. Kputepun u crmocoObl onpeieiieHus: pe3yibTara.
VYcenemHoe BeimoiHeHUe 3aganuii OI'D mo Xxumumu.

1.22.®opmbl NOABEAEHUS] UTOTOB.

Hanwucanue tpernpoBouHoii pabotsl B popmate OI'D 1o Xxumuu.

2.VUEBHBIN TIJIAH.
2.1. TemaTnyeckoe MIaHUPOBAHUE
No | HaumenoBanue | Kou- Ko-Bo Kou-Bo Dopmbl Dopmbl
pAa3IesoB U TeEM BO TEOPETUYECKUX | ITPAKTUUYECKUX paboTsI KOHTPOJIA
4acoB 3aHATHN pabor
1 Ilepuonuueckuit 3 3 0 (dhpoHTaTBHBIC Pewenue
3aKOH U CTPOEHUE 3aganuit OI'D




aToma
Crtpoenue 1 (dbpoHTaTHHBIC Pemenune
BEIIECTBA U samannii OI'D
XIUMHYECKast CBS3b
Baxnetimme 2 (dbpoHTaTHHBIC Pemenune
KJIaCCBI 3amannii OI'D
HEOPTraHMYECKUX
BEIIIECTB
Kinaccudpumkanus 2 (dbpoHTaTHHBIC Pemenne
XUMUYECKUX 3ananuit OI'D
peakuumii
Xumuyeckue 4 (dbpoHTaTBHBIE Pewenue
peaKuuu B BOJHBIX 3amannii OI'D
pacTBopax
O6mas 4 (poHTaNBHEIE Pemenue
XapaKTepUCTUKA 3aganuit OI'D
HEMETAJIOB U UX
COEIMHEHU I

7 Ob6mas 6 4 2 (dbpoHTaTHHBIC Pemenune
XapaKTepUCTHKA 3amanuit OI'D
METaJUIOB B UX
COEIMHEHU I

8 T'enernueckue 4 4 0 WHAWBHAYaNbHEIE | TpeHUpOBOYHEIE
CBSI3U BEILECTB paboter OI'D

2.2.KanennapHslil yueOHbIi rpaduk
Ha y4eGnbIit ro yTBEepKaaeTCs KajueHIapHbIA yaeOHbIN rpaduK:
- 1 uerBepts: € 01.09.22 1. 10 28.10.22 15
- 2 yerBepth: ¢ 07.11.22 1. 10 29.12.22 1.
-3 uerBepth: ¢ 11.01.21 1. 1m0 17.03.23 1.5
- 4 yerBepTh: ¢ 27.03.23 r. mo 31.05.23 1.
[IpoomKUTENEHOCTh KAHUKYI B TEYCHHE YI€OHOTO rojia CoCcTaBisieT He MeHee 30 KaJleHJapHbIX
JTHEH, JISTOM - He MEHee 8 HeJlelb:
- oceHHHe KaHuKymbl: ¢ 29.10.22r. mo 06.11.22r (9 guei);
- 3uMHHE KaHUKYIBL: ¢ 30.12.22 r. mo 10.01.23 1.(12 nueii);
- BeceHHue KaHukyibl: ¢ 18.03.23 r. mo 26.03.23 1. (9 nueit).

3.COJEPXXAHUE KYPCA
1. [Tepnoanueckuii 3akoH. CTpoeHue aroma (3 )
[epuonnyecknii 3akoH J[.M1.Menneneesa. [lepuoanueckas Tabiuia XUMHYECKUX HJIEMEHTOB.
Ctpoenue atroma. CoctaB aTOMHBIX sifiep. DNeKTpoHbl. 30Tombl. CTpOCHUE IINEKTPOHHBIX
00oJouek aToMoB nepBbIX 20 37eMeHTOB nepuoandeckoii cuctemsl J[.M1.Menneneesa.
2. CTpoeHue BemecTBa. XUMHYECKas CBA3b (2 9)
Buasl u MexaHu3MbI 00pa30BaHUs XUMUYECKOH CBS3H. XapaKTEPUCTUKU XUMHUECKON CBS3H.
[IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPIraHMYECKUX M OPIraHMYECKUX BEIIECTB. THIIbI
KPUCTAITIMYECKHUX PELIETOK U CBOICTBA BEILIECTB
3. Baxkneiimme kiracchl HEOPraHUYECKUX COSTMHEHUH (3 )
Oxcunpl. OcHoBanust. Kucnotel. Conmu. Knaccuduxanusa. Homenknarypa. @usndeckue u
xumudeckue cBorctra. [lonmyuenue. [lpumenenne I'eneTnyeckas CBsI3b MEXy OCHOBHBIMU
KJIJacCaMM HEOPTraHMYECKUX COEIMHEHUM.
4. Knaccudukarus XMuMUIECKUX peakiui (4 4)
CymHocTh 1 Kilaccu(pUKalus XUMAYECKUX peakiuii. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuu. CKOpOCTh XUMHUYECKUX pEaKuii. 3aKOH JIeUCTBYIOMUX Macc. Karanus u
Karanu3aTopsl. Xumudeckoe pasHosecue. [Ipunnun Jle- Hlarense..
5.Peakniuu B BOIHBIX pacTBOpax (6 1)
DNEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTHYECKAS IUCCOLMALINS BEILIECTB B BOJIHBIX
pactBopax. MoHbl. KaTHOHBI 1 aHMOHBI. DIEKTPOITUTHYECKAS TUCCOMAIUS KUCIIOT, IIeJT04Yel U




coneit. CuibHbIE B cladbie 27eKTPOoauThl. CTENeHb TUCCONUAliU. Peakiun HOHHOTO OOMeHa.
I'maponus coneil.
6. O0m1as XxapakTepUCTUKA HEMETANIOB U UX COeIMHEHU (64)
XHUMHYECKHUE AIEMEHTBl — HeMeTalulbl. CTpOeHUE U CBOMCTBA MPOCTHIX BEIIECTB —
HeMeTaJuioB. Bogopoansie coequnenns HeMeTaioB. OKCUIbI HEMETAJLIOB.
Kucnopoacoaepsxaimiue kucaoTbl. OKUCIUTEIbHBIE CBOMCTBA a30THOM U CEPHOM KHUCIIOT.
Pemenue pacueTHbix 3a1au
7.0011as XapaKTePUCTHKA METAJUIOB U UX COCTUHEHHH (64).
OO01mmas xapakTepuCcTHKa METaUIOB. XUMHUECKHUE CBOMCTBA MeTa/uioB. O01ue criocoObt
MOJTyYEHUsI METAJJIOB. DIEKTPOIN3 PACTBOPOB U paciiaBoB BellecTB. [loHaTHE 0 KOppO3UU
MeTauioB. CriocoObl 3aIUThI OT KOPPO3UU. MeTalljbl TIaBHBIX NOATPYH (A-TpyI)
NEPUOANYECKON CUCTEMbl XUMUYECKUX 3I€MEHTOB. MeTamibl mo6o4yHbIx noArpymi (b-rpyrmm)
NEPUOANYECKON CUCTEMbI XUMUYECKUX JIeMEHTOB. OKCUABI ¥ TUIPOKCU Bl MeTAIIOB. CIlIaBbI
MeTalsIoB. Penienne pacueTHbIX 3a/1a4.
8.I'eneTnueckue cBA3M BelecTB (44).
Pemenue nernovex ypaBHEHUH, pacueTHBIX 3a/1a4. BEITIOIHEHHE TPEHUPOBOYHBIX PadoT.
4 METOAMYECKOE OBECITIEUEHUE

YMK: Pym3utuc I'.E. XuMus: Heoprad. XuMus: y9eOHUK 1t 8-9 Ki1. 00111e00pa3oBaTeIbHBIX
yupexaenuit/ I'.E Pynzutuc, @.I" ®enbaman.-.M.: IIpocsenienne
N3nanus aisa noarotoBku k OI'D o xumuu nmoarpudom OGUIN
JlaboparopHoe oOopyaoBaHNe U HAOOPHI peakTHBOB JyIs rpoBeneHus [ MA mo xumumn.
JlabopaToproe obopynoBanue Llentpa «Touka poctay.
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