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Pabouas nporpamma yueOHoi nucuummHel  OVYIL11  EcrectBo3nanue
paspaborana ¢ yuétom TpedoBanuiit ®I'OC cpegnero obmero odpazoBanus, PI'OC
cpemHero npodecCuoHaTBLHOT0 00pa3oBaHus, MMchMa MUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccuiickoit ®@epeparuu ot 17.03.2015 Ne 06-259 «O HanpaBieHUN
nopabOTaHHBIX PEKOMEHJAIMI TI0 OpraHu3allid TOJIYYeHUsS CPEAHEro OOIIero
oOpa3oBaHMsI B TIpeJesiax OCBOCHHUS OOpa30BaTENbHBIX MPOTPAMM CPEIHETrO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHUsS C
y4eToM TpeOoBaHM deaepatbHbIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB

U TOJTy4aeMOod NpoPeccud WM CHEIHATbHOCTH CPEIHEro MpoQecCHOHATBHOTO

o0pa3oBaHMsI C YYE€TOM  €CTECTBEHHO — HAYYHOrO MPOQIL, TMOTyIaeMOro
poecCUOHATEHOTO oOpa3oBaHUs u MPUMEPHOU IPOTPaMMBI
00111e00pa30BaTeIbHOM y4eOHOM JACHUTUTNHBI «EcTecTBO3HaHUE»

peructpauoHHbI HoMep pereH3un 374 ot 23 urona 2015 r. DI'AY «DUPO»

Opranuzanus-pa3padoTUuK:
['BIIOY «bonbmeraymuukuil ToCyJapCTBEHHBIM TEXHUKYM
Pa3paboTuuk:

CaparoBckas Enena HukonaeBHa
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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUTLIAHBI
OYVIL. 11 EcTrecTBO3HAaHHE
1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI
Pabouas mnporpamMma y4yeOHOM AWCHMUIUIMHBI SIBJIIETCA  YacThblO  OCHOBHOM
npogeccuoHanbHOM 00pa3oBarenabHON MporpaMMbl B coorBerctBuH ¢ PI'OC 1o
cnequanbHocTAM CIIO, BXoasmue B cOCTaB YKPYITHEHHOM T'PYIIIBI CIIEUAIBHOCTEN

44.00.00 O6pa3oBanue u NeAarorudecKue HAyKu.

1.2. Mecto y4eOHOIl IMCHMUIUIMHBI B CTPYKType MpPOrpaMMbl NOAT0OTOBKHU
CIEeNMAJINCTOB CpPeAHero 3BeHa: JUCIUIUIMHA BXOAUT B 00IIe00pa3oBaTeIbHBIN

UK.

1.3. Pe3yibTaThl 0CBOCHUS Y4eOHON TUCHMIIUHBI:

OcBoenue conepxkanuss  ydeOHoM  muctumumabl  OVIL1I1  EcrecrBo3Hanme
o0ecreunBaeT JOCTIKEHHUE CTYACHTaMU CIIEYIONINX Pe3yIbTaTOB:

* IMYHOCTHBIX:

— YCTOWYHUBBIA MHTEPEC K UCTOPHUH U JOCTHKCHHUSAM B 00J1aCTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 33 POCCUMCKHUE €CTECTBEHHBIE HAYKH;

— FOTOBHOCTH K MPOJIOJKEHUIO0 00pa30BaHMsl, MOBBIIICHUIO KBATU(PUKALINY B
n30paHHON MPO(HECCHOHAIBHOM JISSITEIFHOCTH C UCIIOJIb30BAaHUEM 3HAHUM B 001aCTH
€CTEeCTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMKM B 00JIaCTH €CTECTBEHHBIX HAyK
JUISl 4eJIOBEKa U 0OIIECTBA, YMEHUE UCTI0JIb30BATh TEXHOJOTUUECKUE JJOCTUKEHHUS B
obsiacTv PU3UKU, XUMUU, OUOTIOTHH JIJIsl TTIOBBIIIIEHUS COOCTBEHHOTO
HMHTEJUICKTYaJIbHOTO Pa3BUTHSI B BEIOPAHHOU MPoheCcCHOHANBHON IeATeIbHOCTH;

— YMEHHE MPOAHATU3UPOBATH TEXHOT'CHHBIE TTOCJICICTBUS JJIsl OKPYKAIOLIEH Cpe/bl,
OBITOBOI M MPOU3BOJICTBECHHOM JCATEIHHOCTH YEIOBEKA,;

— TOTOBHOCTbH CAMOCTOSITEIILHO JTOOBIBaTH HOBBIC JUIsI cE0s €CTECTBEHHO-HAYYHbBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISL TOTO JOCTYIMHBIX UCTOYHUKOB MH(OPMALINH;

— YMCHHUC YIIPABJIATH CBOEH MO3HABATEIbHOM ACATCIIbHOCTBIO, ITPOBOJANTL CaAMOOIICHKY



YPOBHSI COOCTBEHHOTO HHTEUICKTYAIBHOTO Pa3BUTHS;
— YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHSI B KOMAH/IE 110 PEIICHUIO
o0mIMX 3a7a4 B 00J1aCTH €CTECTBO3HAHWS,

* MeTanpeIMeTHBIX:

— OBJIAJICHUE YMEHUSMHU U HaBBIKAMH Pa3JIMYHBIX BUIOB [MO3HABATEIHHON
JESATSIBHOCTH JUIS U3YYCHHSI PA3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MHPA; —
MPUMEHECHUE OCHOBHBIX METOJIOB ITO3HAHUS (HAOIIOACHHMSI, HAYIHOTO SKCIICPUMEHTA)
JUTS U3YYCHHSI PA3TIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, C KOTOPBIMHU
BO3HHKAET HEOOXOIUMOCTh CTATKUBATHCS B MpodeccuoHaIbHOU cdepe;

— YMEHHE ONPEICIIATD LEIH U 33J]a4H JSATSIILHOCTH, BEIOUpPATh CPEACTBA IS UX
JOCTHKCHHSI Ha TIPAKTHKE;

— YMEHHE HCI0JIb30BaTh PA3JIMYHbIC HCTOYHUKH IS TTOJydEHHUS €CTECTBCHHOHAYYHOM
UHPOPMAITUHU U OIICHUBATH €€ JJOCTOBEPHOCTH VIS IOCTHOKEHUS TIOCTABIICHHBIX IIeJIeH
¥ 33/1a4;

* MpeIMeTHBIX:

— c¢(OpMHUPOBAHHOCTH MPECTABICHUH O IEJIOCTHOW COBPEMEHHOM
CCTECTBCHHOHAYYHOM KapTUHE MHpPA, MPUPOJIC KaK €AMHOM IICIOCTHON CHCTEME,
B3aMMOCBSI3H YeJIOBEKa, TPUPOJIBI M 0OIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax BceneHnoi;

— BJIQJICHHE 3HAHUSAMHU O HanOOJIee BAXKHBIX OTKPBITHIX U JOCTHKEHUSAX B 00JIaCTH
€CTECTBO3HAHMS, TIOBJIMSBIINX HA YBOJIIOIHIO MPEACTABICHUH O IPUPO/IS, HA Pa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

— ¢(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSTh €CTCCTBEHHO-HAYYHBIC 3HAHUS TSI
OOBSICHEHUS OKPY KAIOIINX SIBJICHUH, COXpaHEHUS 37I0POBBS, 00CCIICUCHUS
0€30MMaCHOCTH KU3HEACATCIILHOCTH, OEPEKHOTO OTHOIICHHUS K IPUPOJIE,
paIoHaIBFHOTO MTPHPOIOTIONH30BaHUS, a TAK)KE BBITIOJTHEHHS PO TPAMOTHOTO
OTPEOUTENS;

— ¢(hOpMHUPOBAHHOCTH MPECTABICHNH O HAYYHOM METO/IC MTO3HAHUS TPUPOIBI 1
CpEeICTBaX M3YUYCHHSI METaMUpa, MaKpOMHpPa ¥ MUKPOMHPA; BIIaJICHAC TPHEMaMHU

CCTCCTBCHHO-HAYYHbIX Ha6J'IIO)ICHI/II\/’I, OIIBITOB, I/ICCJ'IC,Z[OBaHI/Iﬁ H OIICHKHU



JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

— BJIaJICHUE NOHATUIHBIM aIlIlapaToOM €CTECTBEHHBIX HAayK, O3BOJISIOIIMM MTO3HABATh
MUp, y4aCTBOBATh B IUCKYCCHUSX 0 €ECTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh
pa3iaryHble UCTOYHUKH WH(OPMALIUU AJIs TOATOTOBKUA COOCTBEHHBIX PadoT,
KPUTHUYECKH OTHOCUTBCS K coodmeHussM CMU, coaeprkamyM HaydHy0 HHGOPMALHUIO;
— c(hopMUpPOBaHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHMSI
JUTS KaXKJIOTO YEJIOBEKa HE3aBHUCUMO OT €ro Mpo¢eCCHOHATbHON AeSITEIbHOCTH,
paznuyaTh (aKThl U OLIEHKH, CPABHUBAThH OLICHOYHBIE BHIBOJIbI, BUJIETh UX CBS3b C

KPUTEPHUSIMHU OLIEHOK U CBS3b KPUTEPHUEB C ONPEAEICHHON CUCTEMOW LIECHHOCTEM.

1.4. PexoMeHayemMoe KOJMYECTBO YAaCOB HAa OCBOEHHE IMPOrpaMMbl Y4eOHOM
AUCIHUNJIMHBI:

MaKCUMaJIbHOW yueOHOM Harpy3ku oOydaronierocs 142 ygaca,

B TOM YUCJIE:

00s13aTeNIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocs 108 yacos;

CaMOCTOSITENIbLHOM paboThl oOyvaromerocs 34 vaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

. KosmuyecTBo
Bua yueO6Hoii padoThI
4acoB

MakcuMmajbHasi yueOHasi Harpy3ka (Bcero) 142
Oo0s3aTesIbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 107
B TOM YHCIJIE:

nabopaTtopHbie pabOThI

MPAKTUYECKHUE 3aHITHS 6

KOHTPOJIbHBIE PaOOTHI 7
CamocrosiTesibHasg padoTa 00yuyaierocs (Bcero) 34
HroroBas arrecranus B 11 hepeHIIMPOBAHHOTO 3a4€Ta 1




2.2. TemaTnueckuii niiaH u coaep:xxanue ydeonoi aucuumimasl OYIL 11 EcrecTtBo3Hanue

HanmeHoBaHMe pa3je/ioB U TeM Coaepxxanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M NPAKTHYECKHE O0vem | YpoBeHb
3aHATHS, CAMOCTOSITEIbHASA padoTa 00y4aroIIuXcs 4acoB | OCBOCHUA
BBenenune 1
Conep:kanue y4eOHOT0 MaTepuaJia
Ouzuka — ¢yHIaMeHTalbHasg Hayka O mpupojae. EcTecTBEHHO - HaydHBI MeToJ 1 1
IIO3HAHHUSI, €r0 BO3MOKHOCTU U I'PAHUILIBI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BellecTBa BO BeeneHHON. OTKPHITHS B PU3UKE —
OCHOBA IPOrpecca B TEXHUKE U TEXHOJIOIMH IIPOU3BOJICTBA.
IIpakTH4eckne 3aHATHA
KonTposbnas padora
CamocrosiTesibHas padoTa 00yYarOIIuXCst
Paznen 1. DU3UKA 47
Tema 1. Mexanuka Copepxxanue yueOHOIro MaTepuasa
KunemaTruka. Mexanndyeckoe apmxkeHue. Cucrema orcuera. TpaeKTOpUsl JIBUYKEHHS. 12
[Tyte.  Ilepememienue. PaBHOMepHOe  mpsiMoiinHelHoe — ABUkeHHe.  CKOpOCTb.
OTHOCUTETHPHOCTh MEXAaHWYECKOTO JBMKEHHUSA. 3aKOH CJIOXKEHUs cKopoctei. CpemHsis
CKOPOCTb TIPU HEPABHOMEPHOM JBM)XCHMHM. MIHOBEHHas CKOpOCTb. PaBHOyCKOpeHHOE
npsAMOoJIMHEHOe nBMkeHue. Y ckopenue. CBOOOIHOE NaieHUe Tell. 1
Junamuka. Macca u cuia. Bzaumoneiictsue ten. 3akoHsl JuHaMUKU. CHIIBI B IPUPOJIE.
3aKOH BCEMUPHOIO TATOTEHUS.
3akoHbl coxpaHeHusi B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHHS HMITYJIbCA.
PeaktuBHOe nBHKeHMe. Mexanudeckass pabora. MomHocTh. MexaHudeckass »HEprus.
Kunernueckas sHeprus. Kunernueckas sHeprust u pabota. [loTeHunanbHas sHeprusi B
TPAaBUTALMOHHOM I0JI€. 3aKOH COXPAaHEHHUs IOJTHOM MEXaHUYECKOW SHEPTHH.
IIpakTH4eckue 3aHATHSA 1 5

HpaKTI/ILIeCKOC 3aHsaTue Nel HccnegoBanue 3aBUCUMOCTH CHUJIBI TPCHUs OT BCCa TECJia.

KonTpoabsHnas padora Nel mo treme «MexaHuka»




CamocrosiTeibHast padoTa 00y4yarommxcst

Pemenne ynpaxuenuii no reme «CioxeHNUE BEKTOPOBY.

UreHue JOMOIHUTEIHHOM JINTEPATYPhl U YCTHBINA OTBET 10 TeMe «CB0OOHOE MaZieHne.
[TocTtpoenne TpaguKoB W pelIeHHEe yHpaxHEeHUH mo teme «'paguku HepaBHOMEPHOTO
JBUKCHUS.

Yrenue TekcTa yueOHUKA U cocTaBieHHe IuaHa «[IpuHiun otHocurenbHoCcTH Ianumues».
IToBTOopHas o6paboTka Tekcra «Vcnonbp3oBanue 3aKkoHOB HbroTOHAY.

[ToaroroBka pedepara «3aKOH BCEMHUPHOIO TATOTEHUs: ABMKeHHE IiaHeT CosHeuHOoH
cucrteMbl». [loBTOpHas pabota Hayx yueOHbIM MaTepuanoMm «Bec Tenma: yMeHbIIEHHE Beca,
IIepErpy3Ku, HEBECOMOCTD B YCIOBHUAX KOCMUYECKOTO ITOJIETAY.

UreHue MONOJIHHUTENBHOW IJIMTEpaTypbl M YCTHBIK OTBeT  «Yuer pgedopmanuii B
npodeccumn.

PaboTa ¢ KOHCIIEKTOM U YCTHBIHM 0TBET «POJIb CHJI TPEHMSI B TOBCEJHEBHOM KU3HU.
PaGoTta ¢ monoiaHUTENBbHOM JMTEpaTypol M YCTHBIM OTBeT «PeakTUBHOE ABHM)KEHHE B
IIPUPOJIE U TEXHUKEY.

Tema 2. OcHOBBI MOJIEKYJISIPHON
(GU3UKK ¥ TEPMOTMHAMHUKH

Coaep:xanue yueOHOro MaTepuaJia

Mouiekyasipuas ¢pusuka. ATOMUCTHYECKAs TEOpHUs CTPOEHUs BemiecTBa. Habmronenus u
ONBITHI, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHUE BelecTBAa. Macchl U pa3Mepbl
MOJIEKYJ. TerioBoe IBUKEHHUE 4acTULl BeuecTBa. bpoyHoBckoe aBukeHue. MmeanbHbli
ra3. Temmeparypa Kak Mepa CpeOHEd KUHETUYECKOM DJHEPIUM 4YacTHULl. YpPaBHEHHE
COCTOSIHUSL MJACaNbHOrO Trasza. Mogens XKuakocth. [IOBEpXHOCTHOE HATSKEHHUE U
cmauuBanue. Kpucraminueckue u amopgHbIe BEIIECTBA.

Tepmoaunamuka. Buyrpennsis sueprusi. Pabota u TerooTaada Kak crmocoObl U3MEHEHUS
BHYTpEeHHEN »HHepruu. IlepBblii 3aKOH TEepMOAMHAMHUKH. TErUIOBblE MAalIMHBI W HX
MIPUMEHEHHE.

IIpakTHyeckne 3aHATHA
[TpakTueckoe 3ansaTue Ne 2 bpoyHOBCKOE IBUKEHUE

KontponbHast padora Ne 2 mno Teme «OCHOBBI MOJEKYISIpHOW (HU3UKU U
TEPMOJMHAMUKHN




CamocrosiTeibHast padoTa 00y4yarommxcst

[TpesenTtanms «/uddy3us B KUIAKOCTH U Ta3ax».

Urenue TekcTa yueOHHMKA U COCTaBlIeHHE KOHCTIEKTa «BpOyHOBCKOE IBUKECHUE).
[ToaroToBka AOKJIaa C HCHOIB30BAHUEM PE3YJIbTATOB OIMBITHO-IKCIEPUMEHTAIBHOM

pabotsl «BsIpamuBanue kpucramioB. CTpoeHHE Tell: )KUIKUE KpUCTauiby. UreHue 4
JOTIOIHUTEIbHON JIUTEPATYPhl U COCTaBICHUE KOHCIIEKTa « T erioBbIe IBUTaTENN:
JIBUTaTeJIb BHYTPEHHET0 CropaHus, KapOopaTOpHbIi, TU3€IbHbIN, PEaKTUBHBIN
JBuUratenb». PaboTa ¢ KOHCIIEKTOM JIEKIIMU U YCTHBIN 0TBeT «TeXxHu4Yeckuil mporpecc u
OXpaHa OKPYKAOLIEH CPEabI».

Tema 3. DnekTpoMarHuTHBIE Copepxxanue yuyeOHOIro MaTepuasa

SIBJICHUS JuekTpocTaTukKa. B3anmmonelcTBue 3apsOKEHHBIX Tel. DJIEKTPUUYECKHM 3apsi. 3aKkoH 13
COXPaHEHHUs DJIEKTPUUECKOro 3apsaaa. 3akoH KynoHa. 3akoH COXpaHEHUs JIEKTPUYECKOTO
3apsaga IlocrossHubiil TOK. ITocTosHHBINA 3nekTpuueckuil TOK. Cuina TOKa, HalpsDKEHUE,
JNEKTPUYECKOE CONPOTHUBIICHHE. 3aKOH OMa JIJIs y4acTKa dJIEKTPUUECKOH LIETIH.
MarnuTHOoe moJsie. MarHUTHOE IIOJIE UM €ro OCHOBHBIE XapaKTEPUCTUKH. J[lelicTBue
MarHuTHOTO TOJIS Ha MPOBOJIHUK C TOKOM. 3aKOH Amrepa. DIeKTpoABUTATENb. SIBlIeHUE
AJIEKTPOMAarHUTHOW MHAYKIIUH.
IIpakTHYeckue 3aHATHSA
[Tpaktueckoe 3anstue Ne 3 COopka 3JIEKTpUYECKOW LIEMH, W3MEpPEHHE CHIIBI TOKa U 1
HaIPsDKEHUS Ha €€ Pa3IMUHBIX y4acTKax.
KonTposbnas padora
CamocrosiTeibHas padoTa 00y4yaommxcst
[Tpesentauust «BnusHME >7IE€KTPUYECKUX TOJEH Ha YKUBBIE OPraHU3MBL. JJIEKTPUYECKOE
nosie O0MooObekToB. [lpesentamnus «lcrnonb3oBaHWe 3JIEKTPOCTATHUECKOTO TMOJS B
TexHHKe». YTeHue TekcTa ydyeOHHMKAa M YCTHBIM OTBeT «3alldTa OT MOJel BBICOKOTO )

HanpsokeHus». [loBropHas pabora Haa y4eOHBIM MaTepuaioM W YCTHBIH OTBET
«MudpakpacHoe, yapTpaQHOIETOBOE, PEHTTEHOBCKOE U3IIyUYEHUEY.




Tema 4. Konebauus v BOJHBI

Conep:xaHue yueOHOIro MaTepuasa

Mexannueckue konebanus u BoaHbl. CBoOOHBIC KosteOanus. [lepuon, yactora u
amruntyna konebanuii. lapmonndeckue konedbanus. MexaHW4ecKue BOJTHBI U MX BUJIBL.
3BYKOBBIEC BOJIHBI. YIIbTPA3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 UCIIOJIb30BAHUE B MEIUIIHE
U TEXHUKE.

DneKTpOMarHuTHbIe KojeOaHuss v BoJIHBL. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS.
KonebatenbHplil KOHTYpP. DJIEKTPOMAarHUTHOE T0JIe. DJIEKTpOMarHuTHbIe BOJIHBL. CKOPOCTh
9JIEKTPOMArHUTHHIX BOJIH. CBETOBBIE BOJIHBI. Pa3BuTue mpeacTaBieHUl O MPUPOJE CBETA.
3aKOHBI OTPAXKEHUS U MPEJIOMIICHUSI CBETA.

JInnspl. @opMysa TOHKOW JIMH3BI.

IIpakTHyeckne 3aHATHA
[TpakTueckoe 3ausatue Ne 4 M3yueHnue konebaHuii MaTeMaTHUYE€CKOrO MasiTHUKA.
[TpakTueckoe 3ausatue Ne 5 M3yuenue uatepdepeHunu u AuQpakiuu cBeTa

KonTpoasnas pabora

CamocrosiTesibHas padoTa 00yYarOIIUXCs
UreHue TekcTa yueOHUKA U COCTABIICHHE KOHCIIEKTa

Tema 5. DieMeHTHI KBAHTOBOM
buznku

Conep:xanue yueOHOro MaTepuaJia

®dotorpdext u KOpmycKyJspHble cBoMcTBa cBera. Mcmonp3oBanue doToddpdexkra B
texHuke. CTpoeHMe aroma: IUIaHeTapHas Mojaenb U Mojenb bopa. Ilornomenue u
ucIyckanue cBeta atomoM. KBantoBanue sHepruu. [IpuHIUN AeWCTBUS U HCIONIH30BaHHE
Ja3epa.

CtpoeHue aromMHOro sifpa. PamunoakTHBHBIE M3Iy4eHHUS M WX BO3JCHCTBHE Ha KHUBBIC
OpraHM3Mbl. DHEprus paculelieHuss AaTOMHOIo sijapa. SlnepHas dSHepretuka U
IKOJIOTUYECKHE TIPOOIEMBI, CBI3aHHBIE C €€ HCITOJIb30BAaHHEM.

IIpakTHyeckne 3aHATHA

KonTposbnas padora

CamocrosiTeibHast padoTa 00yuyaommxcst
[ToBTOpHAas paboTa HaJ yueOHBIM MaTEpUaJIOM U YCTHBINA oTBeT «bHojornueckoe aeiicTaue
MOHM3UPYIOLIETO H3IIydeHUsD». Pemenne 3agad no teme «CTpoeHHE aTOMHOTO SIAPay.




TeMma 6. Bcenennast 1 ee 3BOIIOLUS

Conep:xaHue yueOHOIro MaTepuasa

Crpoenue u pazsutue Beenennoil. Kocmonorus. 3se3asl. TepmosaepHblil cuntes. Moaenb
pacummpsitonieiicss Bcenennoit. Ilpoucxoxnenne ConHeunod cuctemsbl. lIporocosHie u
npoToruiaHeTHele obnaka. OOpasoBanue miaHer. IIpobiema cymniecTBOBaHHS BHE3EMHBIX
nuBuin3anuii. CoppeMeHHas pu3nyeckas KapTHHA MUpA.

HpaKaneCRne 3aHATHSA

KonTpoabsHnas padora Ne 3 no teme «BcelieHHas U €€ SBOJIIOLUS

CamocrosiTesibHAasi padoTa 00y4ar0IMXCs
UreHue TekcTa yueOHUKA U COCTAaBJICHHE KOHCIIEKTa

Pazgen 2. XUMMUA C
JIEMEHTAMHU 3KOJOI'n

35

BBenenue

Coaep:xxanue yueOHOro MaTepuaJia
XuMuyeckasi KapTHHA MUpa Kak COCTaBHas 4YacTh €CTECTBEHHO — HAYYHON KapTHHBI MUDA.
XUMHYECKOe coziepKaHne yueOHOU AUCIUILTUHBI «EcTecTBO3HAHUE.

IIpakTHyeckue 3aHATHS

KonTposbnas padora

CamocrosiTeibHas padoTa 00y4aOMIMXCs
[ToaroToBka coobueHNs

Tema 7. OCHOBHBIE TTOHATUS U
3aKOHbI XUMUU

Conep:xxanue yueOHOro MaTepuaJia
OcHoBHBIE TOHATUA XUMUH. OCHOBHBIE 3aKOHBI XUMUU.

IIpakTH4eckne 3aHATHA

KonTposbHas padora

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
IToaroroBka cooOIIEHHUS.

Tema 8. [lepnoaudeckuii 3aKoH U
NIEPUOINYECKAs] CUCTEMA
XUMHUYECKHX dj1eMeHToB 1. 1.
Meneneesa.

Conep:xanue yueOHOro MaTepuaJia

OtkpeiTue Ilepuoauyeckoro 3akona. Ilepuonnueckasi cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneena.

3nauenne [lepuogmyeckoro 3akona u [leproaudeckoit CHCTEMBI.

[MpakTnyeckue 3aHATHS

KonTposbnas padora




CamocrosiTeibHast padoTa 00y4yarommxcst
[ToaroroBka cooOuIeHUs, TPE3EHTALUN HA TEMbI

Tema 9. CtpoeHue BelecTa

Conep:kanue y4eOHOT0 MaTepuaJia
Honnasi, KOBaJICHTHAsI XUMHYECKasl CBA3b.
Mertannudeckas, BOAOPOJHAS XUMUYECKas! CBS3b.

HpaKaneCRne 3aHATHSA

KonTposbnas padora

CamocrosiTeibHast padoTa 00y4yarommxcst
[ToBTOpHas paboTa Haj yueOHBIM MaTepUAIOM U YCTHBIN OTBET.

Tema 10. Boga. PactBopbl.

Coaep:xxanue yueOHOro MaTepuaJia
Bopa B ipupoae, ObITy, TEXHUKE U Ha TIPOU3BOCTBE.
PactBopsl. PactBOpenue.

HpaKaneCRue 3aHATHUSA

KonTposbnas padora

CamocrosiTesibHas padoTa 00y4YarOIIUXCs
[ToBTOpHAas paboTa HaA y4eOHBIM MaTEpUaIOM U YCTHBIN OTBET.

Tema 11. Xumuueckue peakuuu.

Conep:xxanue yueOHOro MaTepuaJia
[ToHsTHE W TUIIBI XUMUYECKUX PEaKIIHil.
CxopocTh peakiuu U (pakTopbl, OT KOTOPHIX OHA 3aBUCHT.

HpaKTI/IquKI/Ie 3aHATHUSA

KonTposbHas padora

CamocrosiTe/ibHas padoTa 00y4YaroUuXxcst
[ToBTOpHAas paboTa Haa y4eOHBIM MaTEpUaIOM U YCTHBIN OTBET.
[ToaroroBka cooOIIEeHNUs, TPE3CHTALINN.




Tema 12. Heoprannueckue
COEMHEHUS.

Conep:xaHue yueOHOIro MaTepuasa

Knaccudukanus HEOPraHMueCKuX COSTMHEHUN U UX CBOMCTBA. OKCHUIIBI, KUCIIOTHI,
OCHOBaHHs, COJU. XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
COCMHEHUN B CBETE TEOPUU IIICKTPOJMUTHYECKOW aucconumauuu. [loHarre o ruapoisnse
coseil. Cpena BOJIHBIX PacTBOPOB COJICH: KucCJas, HEUTpaiabHad, IenoyHas. BoaopoaHbii
nokaszaresib pH pactBopa.

Metamet 1 HemeTaibl. Mertamipl. OOmue (Qu3nueckne W XUMUYECKHE CBOMCTBA
METaJlIOB, 00YCJIOBJICHHBIC CTPOCHHEM aTOMOB U KPHCTAJIJIOB M MOJOKEHHEM METAILJIOB B
AIIEKTPOXUMUYECKOM PsITy HanpspkeHuH. OO01mume crnoco0sl moaydeHus: MeTauioB. CIIIaBbI:
YepHbIe U MBeTHBIE. KOppo3ust MeTaJioB U CcriocoOb! 3amuThl oT Hee. Hemertamer. Obmas
XapaKTEePUCTUKA TJIABHBIX MOATPYIIN HEMETAJUIOB Ha MpUMeEpe rajJoreHoB. OKUCIUTEIbHO-
BOCCTAHOBHUTEIILHBIC CBOMCTBA HEMETAJUIOB. BakHeWInMe COCOMHEHHS METaNIOB U
HEMETAJUIOB B MPUPOJIE U XO35UCTBEHHOM AESATEIBbHOCTH YEJIOBEKA. 3alUTa OKPYKAIOIIEeH
Cpenbl OT 3arpsA3HEHUs TSKEIbIMU METAIIIaMH, COCIMHEHUSIMU a30Ta, CEpbl, YIIIepoaa.

HpaKaneCRue 3aHATHUSA

KonTposbnas padora

KonTpoabsnas padora Ne 4 no treme «Heopranuveckue coeqMHEeHUs.»

CamocrosiTeibHas padoTa 00y4yaommxcst
[ToBTOpHas paboTa HajJ yueOHBIM MaTepHAIOM U YCTHBIN OTBET
[ToaroroBka cooOLIeHNs, TPE3EHTALIUY.




Tema 13.Opranuueckue
COEMHEHUS.

Conep:xaHue yueOHOIro MaTepuasa

OcHOBHBIE NOHSTHSI OPTaHUYECKOW XUMHUH U TEOPUSI CTPOCHUS OPraHUYECKUX COETUHEHUM.
[Tonsitue nsomepuu. Buabl nzomepun: CTpykTypHast (YriaepoAHOIO CKeJleTa, MOJIOXKEHUS
KpPaTHOM CBsI3M WM (PYHKIHMOHAIBHOM TPYNIBI), MPOCTpaHCTBEHHas. MHoOrooopasue
OpPraHMYECKHUX COCIUHECHUM.

VYranesonoponsl. IIpenensHble U HepeaenpHbIe YIiIeBOAOPOAbl. CTpOCHHE YIIIEBOAOPOIOB,
XapaKkTepHble XMMHYECKHE CBOMCTBAa YIJIeBOAOpOIOB. I[IpeacraBurenu yriieBomopoaoB:
METaH, 3TUJIeH, aleTuiIeH, 0eH3oi. [IpuMeHeHue yrieBogopoaoB B OpraHuYeCKOM CHHTE3E.
Peakuust monmumepuszanmu. HedTb, ra3, KaMeHHBIH Yroib — TNPUPOAHBIE HMCTOYHHKH
YTJIEBOJOPOIOB.

Kucnopoacoaepxaniue opranndeckue Bemiectsa. CrupTol, KapOOHOBBIE KUCIOTHI U
CIIO’)KHBIE A(UPBI: UX CTPOCHHE U XapaKTepHbIE XMMHYECKHe cBOMCTBa. [IpencraBurenn
KHCJIOPOJICOAEP)KAIUX OPraHUYeCKUX COCIMHEHUI: METHIIOBBIM W ATWIOBBIA CIUPTHI,
[JIMLEPUH, YKCyCHas KUCIO0Ta. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT. JKHUpBI Kak
CIIOKHBIE A(UpBL. YTJIEBOABI: TJIOK03a, Kpaxmai, LeJUIso3a. A30TcOoAepKaliue
OpraHHUYeCKHUEe COCAMHEHUS. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHre u Ouosiornyeckas
¢yHkus 6enkoB. XUMHUECKHE cBoWcTBa OenkoB. ['eHeTnyeckas CBsI3b MEXIY KilaccaMu
OPraHUYECKUX COCTUHECHUH.

IIpakTH4eckne 3aHATHA

KonTposbnas padora

CamocrosiTe/ibHasi padoTa 00y4YaroUuXxcst
[ToBTOpHAas paboTa Haj yueOHBIM MaTEpUaIOM U YCTHBIN OTBET.
[ToaroroBka COOOIICHNUS, IPE3CHTAIINN.

Tema 14.XuMug u )KuU3Hb

Coaep:xxanue yueOHOTro MaTepHaJia

XUMHST W OpPraHM3M 4YeloBeKa. XHMHMUYECKHE OJJIEMEHThl B OpraHu3Me 4YelloBeKa.
Oprannyeckne W HeopraHudeckue BemiecTBa. (OCHOBHBIC JKU3HEHHO HEOOXOJMMEBIE
coenuHeHUs: O€JKW, YTIEBOMABI, XKUPHI, BUTAMUHBI. YTIEBOABl — TJABHBIA HCTOYHHK
SHEpPruu opranusMa. Ponb XUpoB B opranusme. XOJECTEPUH U €ro pojib B 30POBbHE
4yenoBeka. MuHepalbHBIE BeEIIeCTBA B MPOJYKTAX MHUTAHUSA, THUIIEBbIE JT00aBKH.
CoOanancupoBanHoe mnHuTaHue. Xumus B ObiTy. Boma. KauectBo Boawsl. Motomue u
gucTsnme cpencraa. [IpaBuna 6e3onacHoi paboThl CO CpeICTBAMU OBITOBOM XUMUMU.




IIpakTHyeckne 3aHATHA

KonTpoabHasi padora Ne 5 mo teme «XuUMUS U KU3HB»

CamocrosiTe1bHast padoTa 00y4yarommxcst

Pa3zgen 3. BUOJIOT'US C
SJIEMEHTAMMU 3KOJIOI'nN
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Tema 15.Knerka

Conep:kanue y4eOHOT0 MaTepuaJia

Hcropus nzyuenust kietku. OCHOBHBIE MTOJIOKEHUS KJIETOYHOM Teopun. Knetka —
CTPYKTYPHO-(DyHKIIMOHA/IbHAs (3JIeMEHTapHast) exuHuna ku3HU. CTpoeHHe KIETKH.
[TpokapuoThl M 3yKapHOThl — HM3IIKE M BBICIIME KJIETOYHblE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHbIE€ KOMIIOHEHTbl KJETKH 3YyKapuoT. IloBepxHocTHBIN ammapar. CxemMaTH4HOE
ONMCAHUE JKUJIKOCTHO-MO3aMYHOM MoOJeIM KJIeTOYHbIX MeMOpaH. Luromnasma —
BHYTPEHHSSI cpe/la KJIETKH, opraHouabl (opranemisl). Kierounoe siapo. dynkuus siapa:
XpaHeHHe, BOCIPOMW3BEACHHWE M IMepefada HACICICTBEHHONH HH(OpMAIH, PEryIsus
XUMHUYECKON AaKTMBHOCTH KJeTKH. CTpyKTypa W (QYHKIHMH XPOMOCOM. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. MarepuaiabHOe €IUHCTBO OKPYXAIOIIEro MHUpa U XMMHUYECKHH
COCTaB JKMBBIX OpraHM3MOB. buosiornueckoe 3HaY€HUE XHMHMUYECKHX DJIEMEHTOB.
Heoprannueckune BelecTsa B COCTaBe KIETKU. PoJIb BOJIbI Kak paCTBOPUTENS U OCHOBHOIO
KOMIIOHEHTAa BHYTPEHHEW cpenbl opraHu3mMoB. HeopraHuueckue HOHBL. YTIIEBOIBI U
munuael B Kiaetke. CTpykrypa u Ouosornueckne (QyHKIUH OeIKOB. AMHHOKHCIOTHI —
MOHOMEpBI 0enkoB. CTpoeHHe HYKJICOTUIOB U CTPYKTypa MoiuHyKiIeoTuaHbIx Heneit JJHK
u PHK, AT®. Bupycsl u 0akrepuodaru. Heknnerounoe ctpoeHue, ;KM3HEHHBIN LUK U €T0
3aBHCUMOCTh OT KJETOYHBIX (GOpM >KHM3HHU. Bupycel — B0O30yauTenu HHQEKIHUOHHBIX
3a0oneBaHMi; TOHATHE 00 OHKOBHpycaXx. Bupyc mmmyHnonedpuinura uyenoseka (BHUY).
[Tpodpunaktuka BUY-undexunn.

IMpakTnyeckue 3aHATHS

KonTtpoabnas padora Ne 6 mo reme « Kiierounblii ypoBeHb»

CamocrosiTeibHas padoTa 00y4arommMxe
[ToBTOpHas paboTa HajJ yueOHBIM MaTEpHAIOM U YCTHBIN OTBET.
[ToaroroBka cooOuIeHUs, MPE3EHTALINY.




Tema 16.Opranusm.

Conepixanue y4yeOHOro MaTepuasa

Opranusm — enuHoe 1einoe. MHoroob6pasue oprann3moB. OOMEH BEIIECTBOM UM dHEPrUeit
C OKpyXarIlel cpenoil Kak HeOoOXOIMMOE YCIOBHE CYNICCTBOBAHHS JXHBBIX CHCTCM.
CrocoOHOCTh K CaMOBOCIIPOU3BEICHUI0O — OJJHA M3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX
Oopranu3MoB. JleneHue KIETKH — OCHOBa pOCTa, PAa3BUTHS M Pa3MHOXKEHHS OPraHWU3MOB.
becnonoe pasmuoxkenue. [lonoBoii mporece u moyioBoe pasMHokeHue. Omio10TBOpeHHe,
ero OMOJIOTHYECKOE 3HAYCHHUE.

[Tonsitne 00 wWHIMBHUAYadbHOM (OHTOTEHE3), AMOpPHOHATBLHOM (IMOpHOreHe3) U
MOCTAMOPHOHAIBHOM Pa3BUTUHU. VHAMBUIyaIbHOE PAa3BUTHE YEIIOBEKA U €r0 BO3MOXKHBIE
HapymeHus. OOIIye IpeCTaBICHUs O HACICICTBEHHOCTH U H3MEHYMBOCTH. | eHeTHIecKast
TEPMHHOJIOTHS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue mpu3HaKoB
y uenoBeka. [TonoBeie xpoMocoMsl. CliernyieHHOe ¢ MT0JIOM HaclieoBaHue. HacneacTBeHHbIe
00Je3HN YenoBeKa, uX MPUIYUHBI U podunakTuka. CoOBpeMEeHHbIE IPECTABICHUS O TeHE U
TCHOME.

IIpakTHYeckue 3aHATHA
[IpakTuueckoe 3anarue Ne 6 Perienne 3ieMeHTapHbIX FTEHETUYECKUX 3a/1a4.

KonTposbHas padora

CamocrosiTeibHas padoTa 00y4yaommxcst
[ToBTOpHAas paboTa HajJ yueOHBIM MaTepHAIOM U YCTHBIN OTBET.
[ToaroroBka cooOuieHus, MPE3eHTALNH.




Tema 17.Bun.

Conep:xaHue yueOHOIro MaTepuasa

DBOJIOIMOHHAS TEOPHUS U €€ POJib B OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYIHOMI
KapTuHbl mupa. Bun, ero kpurepuu. llomynsinus kak CTpyKTypHas €AMHHUIIA BUAA U
oo, CHHTETHYECKass Teopusl SBOJIOUMU. JIBWXKYIIME CHJIBI SBOJIOLHMHU B
COOTBETCTBUM C  CcHHTeTHYeckod Tteopuedt sBomouun (CTD). ['enernueckue
3aKOHOMEPHOCTH SBOJIIOIIMOHHOTO Mpoliecca.

Pesynbrarel 3Bomtonmu. CoxpaHeHHEe MHOTooOpa3usi BHJIOB KaK OCHOBA YCTOWYHBOTO
pazButus Ouoceprl. [lpuunHbl BbBIMUpaHHS BHAOB. buoiornueckuid mporpecc u
OMOJIOrMYECKUi perpecc.

['unoTe3sl MPOUCXOKACHUS KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJie B
IIPOLIECCE DBOJIONMHU. AHTPOIIOI€HE3 U €ro 3aKOHOMEpPHOCTH. JloKa3aTenbCTBa POJCTBA
YEeJIOBEKa C MJICKOMHUTAIOIIUMH >KUBOTHBIMU. DKOJOTHUYECKHE (PaKTOPhI aHTPONOreHe3a:
YCIIO’KHEHUE MOMYISAIUOHHONW CTPYKTYphl BUa, U3TOTOBICHHE OPYIUN TpyHAa, Mepexoj OT
pacTUTENBHOTO K CMEIIAHHOMY THIY TMHTaHUSA, HCHOJb30BaHUE OrHA. llosBienue
MBICTTUTEIILHON JIeATEIbHOCTH M WICHOPA3AEIbHOW peuu. [Mmores3bl MpPOHCXOKICHUS
YKU3HU.

HpaKaneCRue 3aHATHUSA

Kourtpoabsnas padora Ne 7 nmo reme «Bug»

CamocrosiTeibHas padoTa 00y4yaommxcst
[ToBTOpHAas paboTa HajJ yueOHBIM MaTepUAIOM U YCTHBIN OTBET.
[ToxroroBka cooOIIEeHNS, IPE3EHTALUH.




Tema 18.OxocucTeMElI.

Conep:xaHue yueOHOIro MaTepuasa

[lpeqmer ® 3agayMl HKOJIOTHMHM: Yy4YEHHE OO0 OKOJOTHYECKUX (aKkTopax, ydeHHE O
COO0O0IIIeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe.

Dkonornyeckue (hakTopbl, 0COOEHHOCTH MX BO3ACHCTBHS. DKOJOTHUECKAs XapaKTePUCTUKA
Buaa. [lonstre 00 skonormyeckux cucremax. llemu nurtanus, TpodHUUYECKHE YPOBHHU.
buoreonieHo3 kak sKkocucTema. BHOIEHO3 M OHOTON Kak KOMIIOHEHTHI OHOTeOIeHO3a.
buocepa — rmobanpHas skocucrema. Yuenue B. M. Bepuanckoro o 6mocdepe. Poib
KHUBBIX OpraHu3MoB B Ouocdepe. buomacca. buonornueckuii KpyroBopor (Ha mpumepe
KpyroBopota yriepoja). OCHOBHBIE HANpaBICHUs BO3CHCTBUS 4eJIOBeKa Ha Ouocdepy.
Tpanchopmanuss €CTECTBEHHBIX JKOJOTHYeCKHX cucTeM. OCOOEHHOCTH arpodKOCHUCTEM
(arpo1eHO30B).

HpaKaneCRue 3aHATHUSA

CamocrosiTesibHas padoTa 00y4YaroIuXcst
[ToBTOpHAas paboTa Ha/ yueOHBIM MaTEpUAIOM U YCTHBIN OTBET.
[ToaroroBka cooOIIEeHUS, TPE3CHTALIHH.

JAunddepeHuupoBaHHbIi 324€T

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1.— o3HakOMuUTENbHBIN (y3HaBaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2.— penpOayKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pasily, HHCTPYKLIUU WU 1O/ PYKOBOJICTBOM);
3.—TIpOIyKTUBHBIN (TUIAHKPOBAHNE M CAMOCTOSATENBHOE BHITIOTHEHUE e TETLHOCTH, PEIeHNE TTPOOIEMHBIX 3a/1a4).




3. YCJIOBMS PEAJIM3AIIMA YYEBHOM JTACITATIINHBI
3.1. YueOHO-MeTOANYECKOEe H MATEPUAIBLHO-TeXHUYeCKoe o0ecrneyeHune
nporpammsbl yueOHoi qucuuiinabl OVYIL 11 EcrecTBo3HaHue
OcBoeHnune mporpaMmbl y9eOHON TUCIMIUIMHEI ECTeCcTBO3HAHNE TIpemoiaraet
Hanuuue yueOHoro kabunera EcrecTBo3HaHuMe.
O6opynoBanue yueOHoro kabunera EcrecTBo3HaHue ¥ pabounx MECT KaOMHETa:
- IOCA/I0YHBIE MECTA MO KOJMYECTBY 00YUYaIOUTNXCS;
- pabouee MecTo mpernogaBaTess;
- HaTypaJIbHbIe OOBEKTHI (’KMBBIE PACTEHUS U )KUBOTHBIE, KOJUIEKIINH, repOapun);
- TpuOoOpHI, TMOCYy/a, MPUHAICKHOCTH ISl TPOBEACHHS JICMOHCTpPAIUA W
1abopaTOpHBIX PaboT;
- MYJISDKU, MOJIETTH, pelibe)HbIE TaOIHIIbI;
- 1mocoOusi Ha Te4YaTHOW OCHOBE (TaOJUIIbI, KApThl, YYCOHUKHU, AUIAKTUUCCKUUN
MaTtepuani 4 T.1.);
Texnnuyeckue cpeacTBa 00y4eHUs :
-KOMIIBIOTED.
B Oubmunoreunbit QoHI BXOIAT y4eOHUKH, Y4EOHO-METOAMYECKHUE KOMILICKTHI
(YMK), obecrieunBaromiue OCBOCHHE Y4eOHOM MUCIUILINHBI « EcTecTBO3HaHHEY,
PEKOMEHIOBAaHHBIC WM JOMYIICHHBIC JJI1 UCIOJb30BaHUs B MPO(ecCHOHaTBHBIX
00pa30BaTENbHBIX OPTaHM3AIMIX, PEATU3YIONINX 00pa30BATEIbHYI0 MPOrpPaMMy
cpeadero obmero oOpaszoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6aze

OCHOBHOTO 00111eT0 00pa30oBaHUs.

3.2. UndopmanunonHoe odecrieueHue o0ydeHHsi (II€PeUYCHb PEKOMEH]IYEMBIX

y4eOHbIX u3aaHuil, IHTepHeT-pecypcoB, NTOMOJIHUTEILHOMN JIUTEPATYPHhI)



OCHOBHBIC HCTOYHUKH

1. Kouncrantunos B.M., Pe3anoB A.I'., ®ameea E.O. O6mas Ouomorus. — M.,
2015.
2. JmutpueBa B. JI. ®uszuka YueOHuUK s mpodeccuil W crenuaibHOCTEH

TexHuueckoro mpoduias — M., 2015.

3. Tabopuensn O.C. Xumwus: yued. i mnpodeccuii ©  ClieNUaIbHOCTEH
TEeXHUYECKOTo npodumis — M., 2016.

JlonoJIHUTe IbHbIE HCTOYHUKU:

1.benses JI.K., Apmmiun .M., PyBumckuii A.O. O6mas 6uosnorus. — M., 2018.
2.3BepeB A.T., Kysnenos B.H. Oxonorus meronuueckoe nocodoue 10-11 kace. —
M.,2016

3.KoznmoBa T.A. TemaTudyeckoe U MOYpOUYHOE IJIAHUPOBAHUE IO OWOJOTHUU K
yueOHuky Kamenckoro A.A., Kpuckynoro E.A., Ilaceunuka B.B. «OOmas
ouomnorus. 10-11 kmacce» 2015

4. Tynukun E. 1. .O6mas OHOJOTHSIC OCHOBAMH SKOJIOTHH U MPUPOJIOO0XPAHHOU
nesarensHOCTH— M., 2015.

5. lleppimikua A.B. ®usuka. 7, 8, k1. — M., 2017.1,

6. ®usuka u actpoHomus. 9 k. / 6nox pea. A.A. Ilunckoro, B.I'. PazymoBckoro. —
M., 2017.

7. T'enpenmreiin JI1.O., Jluk FO.. ®usuka. Yueonuk mis 10 ki — M., 2015.

8. 'eagenmreiia JI.D. Jluk FO.U. ®usuka. Yuedonuk musa 11 k1. — M., 2015.
DJIeKTPOHHBbIE PecypcChl:

http://nrc.edu.ru/est/

http://www.livt.net/



http://nrc.edu.ru/est/
http://www.livt.net/

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOUN

JTUCHUATIIMHBI

KOHTpOJ'II) N OHOCHKa pE3yjabTaTOB OCBOCHUA y‘IC6H0ﬁ JUCTTHITIINHBI

OCYHICCTBJCTCA NPCIIOAABATCIICM B IIPOHCCCC IMPOBCACHHUA IPAKTUICCKUX U

TCOPCTUICCKUX SaHSITI/Iﬁ, KOHTPOJIbHBIX pa60T,

00y4JaroImMUMUCS WHIUBUAYAJbHBIX 3a/IaHUM.

a TakKiKcC BBIITOJIHCHU L

Pe3yJIBTaTLI 0CBOCHMSA y‘l€6HOI7I AUCHUIIIMHBI

(I)OprI H METOAbI
KOHTPOJIA H OLHECHKH

pe3yJbTAaTOB 00y4YeHMSsI

¢ IMYHOCTHBIX:

— YCTOWYMBBIN MHTEPEC K UCTOPUU U JOCTUKEHUSM B
00JacTH €CTECTBEHHBIX HAayK, YyBCTBO FOPAOCTH 32
POCCHUICKNE €CTECTBEHHBIE HAYKH,

— FOTOBHOCTH K ITPOJOJKEHHUIO 00pa30BaHus,
MOBBIIICHUIO KBATM(DHUKAIMU B U30paHHOM
po(heCCUOHATBHON JAESTENIbHOCTU € UCTIOIb30BaHUEM
3HaHUU B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHKME 3HAUMMOCTH KOMIIETEHIIHA
B 00JIaCTH €CTECTBEHHBIX HAayK JJIs YeJIOBEKa U
0011eCTBa, YMEHUE UCTOJIb30BaTh TEXHOJIOTMUECKUE
JTOCTUKEHUS B 00J1aCTU (PUBUKHU, XUMUHU, OUOJIOTUN
U1 IOBBILLIEHUS] COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTbHOM
NEeSATENbHOCTH;

— YMEHUE NPOAHATM3UPOBATH TEXHOTEHHBIE
MOCJICACTBUSA JIJIsl OKpY’Karolen cpe/ibl, ObITOBOM 1
ITPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA;

— FOTOBHOCTbH CAMOCTOSTENIbHO J00BIBaTh HOBBIE JISI
ce0s1 eCTECTBEHHO-HAYYHbIE 3HAHUS C

HCIIOJBb30BAHUCM JIA 3TOI'0 JOCTYITHBIX HCTOYHHUKOB

OHGHKa PE3YJIbTAaTOB
YCTHOI'O OIIpocCa.

HaGmonenue u
OLICHUBAaHUE
BBIIIOJIHEHHUS
PAKTUYECKUX 3AHATUU.

OueHka pe3yabTaToB
TECTUPOBAHUSI.




uHpopMauu;

— YMEHHUE YIPABJIATH CBOEH MO3HABATEIBLHON
NEATEIbHOCTBIO, TPOBOJAUTH CAMOOLEHKY YPOBHS
COOCTBEHHOTO MHTEIIJICKTYJIBHOTO Pa3BUTHS;

— YMEHHUE BBICTPAUBATh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHS B KOMaH/IE 10 PEIICHUIO 00X

3a7a4 B 00J1aCTH €CTSCTBO3HAHUS,

¢* ME€TaNpeaAMETHBIX:

— OBJIaJICHUEC YMEHUSMHU ¥ HaBBIKAMH PA3TMYHBIX
BHJIOB TTO3HABATEIILHOMN JACSITSIBHOCTH I U3YUCHUS
Pa3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;
— MPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS
(HaOMIOICHN ST, HAYYHOTO SKCIIEPUMEHTA) JIsl
U3YYECHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA, C KOTOPBIMU BO3HHUKAET
HEO0OXOIUMOCTh CTAJIKUBATHCS B IPO(HECCHOHATBLHOM
cdepe;

— yMEHHUE OTPESATh 1SN U 3a/1a9d JCATEIHbHOCTH,
BBIOMPATH CPEICTBA JIJISl UX IOCTHKCHUS Ha MPAKTHKE;
— YMEHHE UCIOJIb30BaTh PA3TMYHBIC UCTOUHUKH JIJIS
MOJTYYCHUS €CTECTBEHHOHAYYHON MHPOPMAITIH U
OIICHUBATH €€ JJOCTOBEPHOCTD ISl TOCTUKECHUS

MMOCTaBJICHHBIX 1ICJICH M 3a]1a4;

OrueHka pe3yabTaToB
YCTHOTO Ompoca.

OueHka pe3yabTaToB
TECTUPOBAHUS

Hab6mtonenue u
OLICHUBAaHUE
BBITTOJTHEH NS
PAKTUYECKUX 3aAHATUU.

¢ IIPEAMETHBIX:

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUH O 1IETOCTHOM
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA,
MNPUPOJIE KaK €IUHOM 1IEJIOCTHOU CUCTEME,
B3aMMOCBSI3H YEJIOBEKA, IIPUPOJIBI U 0OIIECTBA,

IPOCTPAaHCTBEHHO-BPEMEHHBIX MaclITabax

OueHka pe3yabTaToB
YCTHOT'O OIIpoca.




BcenenHnoi;

— BJAJCHHE 3HAHUSIMU O HanOoJIee Ba)KHBIX
OTKPBITHSAX U JTIOCTIKCHUSAX B 00J1aCTH
©CTCCTBO3HAHMS, MTOBIUSBIINX HA dBOIIOIHIO
MPEJCTABICHUI O MPUPOJIC, HA PA3BUTUE TEXHUKHU U
TEXHOJIOTHH;

— c(pOpMUPOBAHHOCTH YMEHUS IPUMEHSTh
€CTEeCTBEHHO-HAYYHbIC 3HAHUS JIJIs1 OO BSICHEHUS

OKPY’KaIOIIUX SBJICHUH, COXpaHEHHUsI 3/I0POBbS,
oOecneueHus 0€30IMaCHOCTH KHU3HEACITSILHOCTH,
OEepe)XKHOTO OTHOIICHMS K MPUPOJIE, PAIlMOHAILHOTO
MIPUPOJIOTIOIB30BaHUs, & TAK)KE BBITIOJIHEHUS POJIU
IrPaMOTHOTO TIOTPEOUTEIIS;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUM O HAYYHOM
METO/I€ MTO3HAHUS IPUPOJIbI U CPEACTBAX U3YUCHHUS
MeraMmupa, MaKpoMupa 1 MUKpOMHUPA; BJIaJICHUE
MpUeMaMu €CTeCTBEHHO-HAYUYHBIX HAOIIOICHUM,
OTIBITOB, UCCJICIOBAHUM U OLICHKH JIOCTOBEPHOCTHU
MOJYYEHHBIX PE3YJIbTATOB;

— BJIaJICHUE OHSATUWHBIM anmnapaToM €CTECTBEHHBIX
HayK, O3BOJISIONINM TTO3HABaTh MUP, Y4aCTBOBATH B
JIMCKYCCUSIX TI0O €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCTIOJIL30BaTh Pa3IMyHbIE UCTOYHUKHU UHPOPMAIUU
JUTSI TIOJTOTOBKH COOCTBEHHBIX Pa0b0T, KPUTUIECKU
OTHOCHUTKCSA K coobmieHusm CMU, conepxanium
HAy4YHYI0 HH(QOPMAIHIO;

— c(hopMUpPOBaHHOCTHh YMEHUN TOHUMATh 3HAYUMOCTh
€CTEeCTBEHHO-HAYYHOI'0 3HAHUS JIJISI KAX0T0
YeJIoBeKa HE3aBUCUMO OT €To Ipo¢heCCHOHATIbHON

ACATCIILHOCTH, Pa3jindaTh (baKTBI H OIICHKH,

Habmronenue u
OLICHHUBaHNE
BBIIOJITHEHUS
PAKTUYCCKUX 3aHITHH.

O1uieHKa pe3yabTaToB
TECTUPOBAHUS.




CpaBHUBATh OLICHOYHBIC BbIBObI, BUJCTb UX CBA3b C
KpUTCPUSAMHA OLICHOK U CBA3b KPUTCPHCB C

OITPEJICIIEHHON CUCTEMOM LIEHHOCTEM.




INPUJIOKEHHUE 1

K paboueil mporpaMMme y4eOHOUM AUCITUTIITUHBI

MJIAHUPOBAHUE YYEBHBIX 3AHATUA C UCOJb30BAHUEM
AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM U METO0OB

OBYYEHUA CTYAEHTOB
Ne AKTHBHbBIE U
Koa-Bo
n/n Tema yueOHOro 3aHATHA . HHTEPAKTHUBHbIC (POPMBI H
MeTOAbI 00y4YeHH S
1. 3akoHbl TuHAaMUKU HbloTOHA. 1 JICKIIHS
2. 3aKOH BCEMUPHOro TAroreHus. Hesecomocts 2 IIpEe3eHTalus
3. Mexanuueckue koneOaHus 2 CUTYaLIMOHHBIN aHAJIN3
4, Macca u pazmepsl MOJIEKYI. 1 poJieBasi urpa
S. 3aKOH COXpAaHEHUsI SHEPIUU B TEIUIOBBIX MPOIECCAX. 1 npoOsIeMHas JEKIUs
6. DNEeKTpUYEeCcKoe MoJe 1 CUTYaIIMOHHBIN aHAJIHN3
7. 3akoH Oma 1Jid yyacTka IeMu. 1 BUPTYaJIbHOE MTyTEIIECTBUE
8. MarauTHoe 1osje ToKa U JeHCTBUE MarHUTHOTO TOJIsl HA IPOBOJHUK C 1 JEKLUMSI-BU3yaIn3alus
TOKOM.
9. OtkpsoiTue [leproanueckoro 3aKkoHa 2 poJieBasi urpa
10. | [lepuoaunueckas cucTeMa XUMUYECKUX JIEMEHTOB 1 MVHU-JICKITUS
JI.1. Menpaeneena.
11. Merammueckas, BOJOPOAHASA XUMUYECKas CBA3b 1 MUHU-JTEKIUS
12. | IloHATHE U TUIIBI XUMUYECKUX PEAKLIUM. 2 MO3rOBasi aTaka




13.

OKCI/II[BI, KHCJIOTBI, OCHOBaHHS, COJIN.

CI/ITyaHI/IOHHLIﬁ aHaJIn3

14. | Mertamisl 1 HemeTaiuibl. Metaiel. O0mue Gu3ndecKkue U XUMUIECKUe rpynmnoBast JUCKyCCHUs
CBOMCTBA METAJIIOB

15. | [IpencraBuTenu yrieBOJOPOAOB: METaH, STUIICH, alleTUIICH, OCH30J1 CUTYallMOHHBIN aHaJu3

16. | [IpokapuOTHI B SyKapHOTHl — HU3IINE U BBICIINAEC KICTOYHBIC JTUCTTYT
OpTaHU3MBI.

17. | Bupycsl u 6akrepuodaru CUTYallMOHHBIN aHaJu3

18. | JleneHue KIETKH — OCHOBA POCTA, Pa3BUTHSI U PA3MHOKEHUS BUPTYaJIbHOE Ty TEIICCTBHE
opranu3moB. becronoe pasMHOKEHHE.

19. | Bun, ero xputepuu. poJieBasi urpa

20. | Oxonoruueckue PakTopbl, 0COOCHHOCTH UX BO3ACHCTBUS paboTa B MaJibIX rpymnmnax;

21. | lenu nutanus, TpodudecKkue ypoBHUA. BHOTEOIIeHO3 KaK IKOCHCTEMa [enoBas urpa

22. | buocdepa — rmobdanpHas SKOCUCTEMA. JeKIus




Jlucm uzmenenuii u 00NOAHEHUIl, BHECEHHDBIX 8 PADOUYIO NPOZPAMMY

No USMEHEHUA, oama eHeceHust USMEHEHU, No cmpaHuyvl C USMEHEHUEM,

BbBIIO CTAJIO

OcHosaHue:

Tloonucw JaUYa 6Heculeco USMEHEHUA




