MunuctepcTBo 00pazoBaHus U Hayku Camapckoii obsactu
roCyJIapCTBEHHOE OIO/IKETHOE MPOo(deCCHOHATBHOE 00Pa30BaTEILHOE YUPEKICHUE
Camapckoit obnactu

«bONBLIErTyIUIKUNA TOCYJaPCTBEHHBINA TEXHUKYM»

OAOBPEHO YTBEPX/IAIO
MeTtoaudeckum COBETOM Hupexrop I'BIIOY «bonpuiernymnnkuii
IIpencenarens rOCyJapCTBEHHBIN TEXHUKYM)
E.I'. Yekmapesa E.H. Xmonorosa
«_» 20 T «_» 20 T

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIIUITIJIMHBI
OYVII. 11 EcTrecTBO3HAHUE
OIIOII o npodeccun

15.01.05 Cpapmuk (py4HOH M YaCTUYHO MEXaHU3UPOBAHHOMW CBApKU (HAIJIaBKH)

Keanuduxanus:
CBapiuuk py4yHOU JyrOBOW CBapKW  IIABSIIUMCS JIEKTPOAOM

["azocBapmuk
C=RU, O="T'BINOY ""
BonbwernywmukniCpok 00ydeHus: 2 roga 10 mec.
rocyaapCTBEHHbIN
TexHukym""", CN=Hagraragana oOydeHus: 01.09.2021 r.
HukonaeBHa XnonoToBa,
E=bglgosteh@yandex.ru

00ab090e04bf0a9591
2021.07.08 00:58:13+04'00'

¢. bospmras I'mymmna, 2021 r.



Pabouas nporpamma yueOnoi aucuuminabl OVYII.11 EcrecTBo3Hanue pa3paboTana
¢ yu€tom TpeboBanuit ®I'OC cpennero odmero odOpaszoBanusi, I'OC cpennero
npodeccuoHanbHOr0 00pa3oBaHusi, NuchbMa MUHHCTEpCTBa 00pa30BaHMUS U HAYKHU
Poccuiickoit @enepanun ot 17.03.2015 Ne 06-259 «O HampaBieHuu A0paOdOTaHHBIX
PEKOMEHIAIMl 10 OpraHu3allii TONYYeHHs CpeIHero oodmero oOpa3oBaHHs B
mpenenax OCBOCHHsS 0Opa3oBaTENBHBIX MPOTPaMM CPEIHEro MpOoPEeCCHOHATHHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHMs C YYETOM TpeOOBaHUI
(denepanbHBIX TOCYJAapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB M MOTydaeMOu
npodeccud WM CIEeUUATBHOCTH CPEIHEro MpPOQPECCHOHANBHOTO O00pa3oBaHUs ¢
YUETOM TEXHHUYECKOTO MPOQUIIS, MOTydaeMOTo MPOPEeCCHOHATBHOTO 00pa30BaHUS U
OpUMEpPHOH  MporpaMMmbl  00meoOpa3oBaTeNbHON  yueOHOW  IHUCIUTUTHHBI
«EcTecTBO3HaHUE» PETHCTPALMOHHBIA HOMeEp peueH3un 374 ot 23 urons 2015 r.

DOI'AY «dHUPO»
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1. IACIIOPT MIPOT'PAMMBbI YYEBHOM JUCIHUILINHBI

OVII. 11 EcrecTBO3HAHHE

1.1. ObsacTh NPpUMEHEHHUSI IPOrPAMMBbI

PabGouas mnporpamma y4eOHOM  JHUCHMIUIMHBI  SIBISIETCSI 4YacTbl0  OCHOBHOM
npodeccuoHanbHONM o0pa3zoBaTeibHOM mporpamMmbl B cooTtBeTcTBUM ¢ PI'OC 1o
npodeccusim CIIO, BXOJALLEN B COCTaB YKPYITHEHHOU IPYIIIBI

npodeccuit/cnenuanbaocteit 15.00.00 MammHocTpoeHue

1.2. MecTo y4eOHOI TMCHUILIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
KBAJIU(PUUIMPOBAHHBIX PA00YHX, CJHYKAIUX: TUCIUILUIMHA BXOINUT B

00111e00pa30BaTEIbHBIN UK.

1.3. Pe3yabTaThl 0OCBOCHHSI Y4eOHOM AUCHUIINHBI:

OcBoenue conepxanus yueonoit auciumnabl OVYII. 11 EctecTBo3HaHue
obecrieurBaeT JOCTXKEHUE CTYJAEHTAMHU CIICIYIOMNX PE3YIbTAaTOB:

* INYHOCTHBIX:

— YCTOMYMBBIN HHTEPEC K HICTOPUU U IOCTHIKEHUSIM B 00JIACTH €CTECTBEHHBIX HAyK,
YyBCTBO TOPJOCTH 32 POCCUHCKHE €CTECTBEHHBIC HAYKU;

— FOTOBHOCTbH K MPOJAOJDKEHUIO 00pa30BaHMs, TOBBIIICHUIO KBATU(DUKAIINY B
n30paHHO PO eCCHOHATIBHON JISATEIbHOCTH C UCIIOJIb30BAHUEM 3HAHHUH B 00J1aCTH
€CTECTBCHHBIX HaYK;

— 00BEKTHBHOE OCO3HAHHUE 3HAYUMOCTH KOMIIETEHIINH B 00JIaCTH €CTECTBEHHBIX HAYK
JUIS1 YeJIOBeKa U 00IIeCTBA, YMEHHUE HMCIOJIb30BaTh TEXHOJIOTUUECKHUE JOCTUKECHHUS B
obnactu PU3NKU, XUMUH, OMOJIOTUH IS TTOBBIIICHUS COOCTBEHHOT'O
MHTEJUICKTYaJIbHOI'O PAa3BUTHS B BEIOpaHHOM IIpodeccroHaIbHOMN AeATSIbHOCTH;

— YMEHHUE MPOaHATU3UPOBATh TEXHOTCHHBIE TTOCTEICTBUS I OKPYIKAIOIIEH Cpebl,
OBITOBOM M MTPOU3BOJICTBEHHOM JISATCIIbHOCTH YSTIOBEKA;

— FOTOBHOCTBH CAMOCTOSITEILHO JOOBIBATh HOBBIC IS ce0S €CTECTBEHHO-HAYYHBIC

3HaHUsA C UCIIOJIb30BAHUCM IJIS 9TOI'O0 JOCTYIIHBIX HCTOYHHKOB I/IH(I)OpMaI_II/II/I;



— YMEHHE YNPaBISITH CBOEH MO3HABATEIbHOU JIEATEIIbHOCTHIO, TPOBOJAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHS,

— yMEHHE BBICTPanBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHHS B KOMaH/IE TI0 PEIICHUIO
00IMX 3a71a9 B 001aCTH €CTECTBO3HAHUS,

* MeTanpeAMeTHbIX:

— OBJIQJICHHC YMCHUSMH M HaBBIKAMH PA3JIMYHBIX BUIOB MTO3HABATEIHLHOMN
NESATeNIbHOCTH ISl U3YUYEHUS Pa3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA; —
IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIOICHMSI, HAYYHOT'O SKCIIEPUMEHTA )
JUTSI I3YYCHUS Pa3IMIHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, C KOTOPBIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATLCA B IpoeccnoHanbHoM chepe;

— YMEHHE ONPENeIATh 1EeJIU U 3aJ]a4H e TEILHOCTH, BEIOUPATH CPENICTBA JJIS UX
JTOCTHKEHUS Ha MTPaKTUKE;

— YMEHHE UCIOJIH30BaTh PA3JIMYHBIC UCTOYHUKH JIJISI TIOJyYCHHUSI €CTeCTBEHHOHAYYHOMN
uH(OpPMaIIMK ¥ OLICHUBATH €€ JIOCTOBEPHOCTH ISl JOCTHXKEHUS TTOCTABJICHHBIX IIeJei
v 3aJ1a4;

* [IpeIMeTHbIX:

— ¢(OpMHUPOBAHHOCTH MPEICTABICHUIN O I[ETOCTHOM COBPEMEHHOMN
€CTEeCTBEHHOHAYYHOU KapTHHE MHUpa, IPUPOJIe KaK eTMHON 1IeTIOCTHON CUCTEME,
B3aMMOCBSI31 YeJI0OBEKA, MPUPOIBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax Bceenennoii;

— BJIQJICHUE 3HAHUSAMHU O HauOoJIee BaXKHBIX OTKPBITUSX U JIOCTUKEHUAX B 0071aCTH
€CTECTBO3HAHUS, MOBJIUSBIINX Ha YBOJIIOLUIO TIPEACTABICHUN O TIPUPOJIC, HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

— ¢(OpMHUPOBAHHOCTH YMEHUS MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHMS IS
00BSICHEHUS OKPYKAIOIINUX SBICHUH, COXpPAHCHHS 3JI0POBBS, 00CCIICUCHUS
0€30ITaCHOCTH KU3HEACATSILHOCTH, OEPEKHOTO OTHOIICHHS K PUPOJIC,
paIoOHAILHOTO IMPHUPOJIOIIOIB30BAHNS, a TAKKE BBIIIOJIHCHUS POJIM TPAMOTHOTO
MOTPEOUTENIS;

— ¢(OpPMHUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJIC MIO3HAHUS MPUPOJIBI U

CpeACTBax U3yUYEHHS] MEraMmupa, MaKpOMHUpPa U MUKPOMUPA; BIIAICHUE IPUEMAMU



€CTECTBEHHO-HAYYHBIX HAOJIIOI€HHU, ONIBITOB, UCCIAEAOBAHUI U OLIEHKH
JOCTOBEPHOCTH IMOJTYUYEHHBIX PE3YJIHTATOB;

— BJIaJICHUE TTOHATUIHBIM aIllapaToM €CTECTBEHHBIX HAYyK, MO3BOJISIONIMM O3HABAThH
MUp, Y4aCTBOBATh B JUCKYCCHUSX IO €CTECTBEHHO-HAYUYHBIM BOIIPOCaM, UCIIOJIb30BaTh
pa3IuYHbIE HCTOYHUKU MH(GOPMALIMH JIJISl TOATOTOBKU COOCTBEHHBIX padoT,
KPUTUYECKU OTHOCUTHCS K coobmeHussMm CMU, conepxamum HaydHyIo HH(OpMaIuIo;
— c(popMUPOBAHHOCTH YMEHUN OHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS
JUI K&KJOTO YEJIOBEKA HE3aBUCUMO OT €ro Mpo(eCcCUOHAIBHON 1eATEIbHOCTH,
pa3nuyarh (PakThl U OLEHKH, CPABHUBATH OLICHOYHBIE BHIBObI, BUJIETh UX CBS3b C

KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONMPENEIEHHON CUCTEMON IEHHOCTEM.

1.4. PexoMeHayeMoe KOJHYECTBO 4YaCOB HAa OCBOCHHME NPOrpamMMbl y4eOHOI
AUCHMUTIIMHBI

MaKCUMaJIbHON y4eOHOM Harpy3ku oOyuyaromerocs 276 dac,

B TOM YHCIIE:

00s13aTeIbHON ay TMTOPHON yueOHOM Harpy3ku odydaromerocs 209 dacos;

CaMOCTOSITeILHON paboThl oOyuaromerocss 67 4acoB



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIIUILJIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4e0HOH padoThl

. Kosun4yectBo
Bup yyeOHoM padoThI
4acoB

MaxkcumaJsibHasi yueOHas Harpy3ka (Bcero) 276
O0s13aTesibHasi ayIMTOPHAasi yueOHAasi HATPy3Ka (Bcero) 209
B TOM YHCJIE:

nabopaTopHbie pabOThI

MPAKTUYECKUE 3aHATHS 16

KOHTPOJIbHBIE PA0OTHI 8
CamocTosiTesibHas paboTa o0yuarmnierocs (Bcero) 67
Hrorosasi arrecraums B popme auddepeHnpoBaHHOTO 3a4eTa




2.2. TemaTnueckuii nu1an u coaep:xxanune yyeoHoi qucunminael OYIL 11 EcrecTBo3HaHue

HaumeHnoBanue pa3esioB U TeM Coaepxxanue yueOHOTro MaTepuaJa, JJaboparopHblie padoThl H NPAKTHYECKHE O0bem | YpoBenb
3aHATHSA, CAMOCTOSAITE/IbHASI Pa00Ta 00y4arOIIUXCH YacoB | OCBOEHUS
BBenenue 1
Conep:xanue yueOHOro MaTrepuasa
®uznka — (QyHAaMeHTanbHasg Hayka O mpupoje. EcrecTBEeHHO - HayyHBIH METOJ 1 1
[MO3HAHUS, €r0 BO3MOXXHOCTHU Y TPaHMIIbI IPUMEHUMOCTH.
EnuHCcTBO 3aKOHOB MpUPOJBI U cOcTaBa BenlecTBa Bo Beenennoit. OTKpbITUS B GU3NKE —
OCHOBA IIporpecca B TEXHUKE U TEXHOJIOTUU TIPOU3BO/ICTBA.
IIpakTHYeckue 3aHATHS
KoHTpoJibHbIE paboTHI
CamocrosiTesibHast padoTa o0yuyaroumuxcst
Paznen 1. ®PUBUKA 75
Tema 1.1 . Conep:kanue y4yeOHOro MmarepuaJja
Mexanuka Kunematuka. Mexanndeckoe aBrkeHue. Cucrema otcuera. TpaeKTopus BUKEHUS. 11
IIyte. Ilepememenue. PaBHOMepHOE  mpsAMOJuHEHOe  JBMKEHUE.  CKOpOCTb.
OTHOCUTENBHOCTh MEXAHMYECKOIO0 JIBM)KEHMS. 3aKOH CJOKeHUs ckopocted. Cpennss
CKOpPOCTb IIPM HEPAaBHOMEPHOM JABWKEHUU. MrHOBEHHas CKOpOCTb. PaBHOycKOpeHHOE
npsIMOJIMHEHOE ABIKeHue. Y ckopenue. CBOOOIHOE MaJieHHue Tel. 1
JAmnamuka. Macca u cuna. BzaumosneiictBue tein. 3akoHbl JuHaAMUKU. CUJIbI B TIPUPOJE.
3aKOH BCEMUPHOT'O TATOTEHHUSL.
3aKkoHBbI cOXpaHeHUs1 B MexaHuMKe. lmmynbc Tena. 3aKOH COXpaHEHHS HMMITYJIbCA.
PeaktuBHOe naBmkeHHe. MexaHuueckas pabota. MourHocTh. MexaHWueckas SHEprusl.
Kunernueckas sueprusi. Kuneruueckas sueprus u padorta. [loTeHimanbHas sHeprus B
IPaBUTALIMOHHOM I10JI€. 3aKOH COXPAaHEHUs IIOJHOW MEXaHUYECKOM SHEPTUN.
IIpakTnyeckne 3aHATHS 1 9
IIpakTnueckoe 3ansatue Nel MccnenoBanue 3aBUCMMOCTH CHIIBI TPEHMSI OT BECA Tea.
KonTpoabHbie padoThI 1
KonTtpoabsHnas padora Nel no teme «MexaHuKka»
CamocrosiTesbHast padoTa 00y4arOIIUXCH 4 3




[MonrotoBka pedepara «3aKOH BCEMHPHOTO TSATOTEHHS: ABIKeHHE IuiaHeT CoJHEeYyHOU
cucreMbl». [loBTopHas paboTa Hax y4eOHBIM MaTepuasioM «Bec Tena: ymMeHbIIEHHE Beca,
Ieperpy3Ku, HEBECOMOCTD B YCIOBUAX KOCMUYECKOTO MOJIETA.

UreHue [OMONHUTENBHON JIMTEpaTypbl M YCTHBIM OTBET  «Yuer paedopmanuii B
npodeccumny.

Tema 1.2

Conep:xanue yueOHOro Marepuasa

OcHoBbI MoJIeKYAsIpHO# pu3uku | MoJiekyasipHas pusnka. ATOMUCTHYECKAsE TEOpUs CTpoeHHs BemecTBa. Habmonenus u 11

U TePMOJAMHAMMKH ONBITHI, IOATBEPKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BemecTsa. Maccel H
pasmepsl MoJeKysd. TemoBoe IBMKEHHE YaCTHLl BEUIECTBA. BPOYHOBCKOE JBH)KECHHE.
WNneansnpiii ras. TemmepaTypa Kak Mepa CpeIHEM KHUHETHYECKOM DSHEPrUM YacCTHII.
VYpaBHEHHE COCTOSHUS MACAIBHOTO raza. Mozaenb »XuaAKocTH. [I0BEpXHOCTHOE HATSKEHHE
u cmaunBaHue. Kpucramnndeckue u amopgHbIe BEleCcTBa.
Tepmoaunamuka. Baytpennss sueprus. Pabora u Tenmooraavya Kak criocoObl H3MEHEHUS
BHYTpeHHel 5Hepruu. [lepBblil 3akOH TepMOAMHAMHUKH. TeIUIOBbIE MAaIMHBI W HX
IIPUMEHEHHE.
IIpakTnyeckmne 3aHATHSA
IIpakTnueckoe 3ansitue Ne 2 bpoyHOBCKOE JIBIOKEHUE 2
[Ipaktnueckoe 3ansatne Ne 3 Pemenne 3amauy mo MosekyspHOW (u3UKEe U
TEPMOJMHAMUKE
KoHTpoJibHbIE padoTHI 1
KontposbHas pa6ora Ne 2 mno Teme «OCHOBBI MOJICKYJAPHOH (QU3UKH U
TEPMOJIUHAMUKU
CamocrosiTesibHast padoTa 00y4aIOIIUXCH 6
[ToBTOpHAas paboTa Haa yuyeOHBIM MaTepuUaaoM M YCTHBIM oTBeT. [loaroToBka coobmieHus,
MIPE3CHTALINH.

Tema 1.3 Coaepxanue yueOHOro MaTepuajia

OCHOBBI 3JIEKTPOIMHAMHKH OnekTpocTaThka. B3anMopelcTBHE 3apsyKEHHBIX TeEJ. OJEKTPUYECKUN 3apsi. 3aKoH
COXPAHEHHUs IEKTPUUECKOro 3apsiaa. 3akoH KyioHa. 3akoH coXpaHEHMs 2JIEKTPUUECKOTO
3apsna IlocrosiHublil TOK. [locTostHHBIN AnekTpuueckuii Tok. Cuia TOKa, HanpsHKEHHE,
NEKTPUYECKOE CONMPOTUBIIEHNE. 3aKOH OMa /1715 yyacTKa 2JIEKTPUUECKOH 1IETH. 13

MarautHoe T1I0jle. MarHutHoe IIOJIE M €ro OCHOBHBIC XapaKTCPUCTHKH. I[CﬁCTBHe




MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM. 3aKOH Ammepa. DJIeKTpoJIBUrarelb. SBieHue
3JIEKTPOMArHUTHOU MHYKIIUU.

IIpakTnuyeckune 3aHATHS

[IpaxTnueckoe 3ansatue Ne 4 Pemienuto 3a1a4 10 37I€KTPOAMHAMUKE

[Ipaktuueckoe 3ansitue Ne 5 COOpka 3JIEKTPUUYECKON IEMH, U3MEPEHHUE CHUJIbI TOKAa U
HaNpPsDKEHUS Ha €€ Pa3IMyYHbIX yYacTKaxX.

KourpoJsbHas padora

CaMocrosiTe1bHasi padoTa o0yyarommuxcs

[IpesenTanus «BausHUe AJIEKTPUUYECKUX TOJEH Ha JKUBBIE OpraHU3MBbL. DJIEKTPUUYECKOE
none Ouoo0bekToB. IIpesenramus «lcnonab3oBaHUE HIIEKTPOCTATUYECKOTO OIS B
TexHuke». UTeHue Tekcra y4yeOHHKa U YCTHBIM OTBET «3aliuTa OT IOJIeW BBICOKOTO
HanpspkeHus». [loBTopHass pabora Hajx ydeOHBIM MaTepuaioM U YCTHBIM OTBET
«MHppakpacHoe, yIbTpadHoIeTOBOE, pEHTT€HOBCKOE U3ITYUECHUE.

Tema 1.4.
KoJse0anusa v BoJIHBI

Conep:kanue y4yeOHOro marepuaja

Mexanudeckue kojaebanus u BonHbl. CBoOOAHBIC KOebanus. [lepuon, qacrora u
aMIUIMTyAa KojeOanuil. lapmonnyeckue konebanus. MexaHndeckue BOJHBI U UX BUIBL.
3BYKOBBIE BOJHBI. YJIbTPa3BYKOBbIE BOJHBI. YIbTPa3ByK U €ro HCHOJIb30BaHUE B
MEIUIIMHE U TEXHUKE.

DneKTpOMarHuTHbIE KoJiebaHus W BOJIHBL. CBOOOAHBIE SJEKTPOMArHUTHBIE KOJICOAHMS.
KonebatenbHblit  KOHTYp. OJIEKTPOMArHUTHOE TOJie. JIEKTPOMArHUTHBIE  BOJIHBI.
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJH. (CBeTOBble BOJIHBL. Pa3BuTue mpeacTaBiIeHUl o
IpUpOJIe CBETA. 3aKOHBI OTPAKECHUS U IPETOMIICHHSI CBETA.

JIunspl. ®opMyiia TOHKOU JIMH3BI.
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IlpakTH4eckue 3aHATHSA
[IpakTuueckoe 3ausatue Ne 6 M3ydenue konebaHuii MaTeMaTHYeCKOTO MasiTHUKA.
[IpakTuueckoe 3ansatue Ne 7 M3ydenue untepdepeHnu u Judpakinu cBeTa

KonTpoabHbie padoThI

CamocrosiTesibHast padoTa 00y4aIOIIUXCH

YreHue TeKCTa y‘Ie6HI/IKa U COCTaBJICHHE KOHCIEeKTa. IloAroToBUTH peq)epaT
yHLTpaSByKOBLIC BOJIHBI




Tema 1.5.
DJIeMeHThI KBAHTOBOH (QU3UKHU

Conep:xaHue y4eOHOT0 MaTepuasia
DotodpPeKT u KOpPHyCKYJspHBIE cBoicTBa cBera. Mcmonwp3oBanue dortodrddekra B
texHuke. CTpoeHHME aToMma: IUTaHETapHas MoJeldb M Mojaenb bopa. Ilornomenue wu

ucIyckanue ceeta aroMmoM. KBantoBanue suepruu. [IpuHIun nelicTBUs U UCIIOJIb30BaHUE 11
nasepa.
CrpoeHue aToMHOro siapa. PaguoakTuBHbIE M3Iy4eHHMsI M MX BO3JECHCTBUE Ha KUBBIC
OpraHM3Mbl. OHEprusi paclielyieHuss AaTOMHOro sjapa. SnepHass »JHepretuka U
9KOJIOTMUYECKUE TIPOOIEMBI, CBSI3aHHBIE C €€ HCIOJIb30BaHUEM.
IIpakTnuyeckune 3aHATHS
KoHTpoJibHbIE paboTHI
CamocrosiTesibHast padoTa o0yuyaroumuxcst 4
[loBTOpHas pabora Haj y4yeOHBIM MaTepuaJoM M YCTHBIM oTBeT «buonorunueckoe
NeficTBUe HMOHM3UpYIOLEro u3nydeHus». [IpeseHtanmst «Jlazepbl W UX NpUMEHEHUE).
Pemenue 3agau o teme «CTpoeHHE aTOMHOTO SIApay.

Tema 1.6. Conep:kanue y4yeOHOro MmaTepuaja

Bcesiennas u ee 3BoJIIOLUSA Crpoenne u pazutue Bcenennoil. Kocmonorusa. 3Be3npl. TepMosiIepHbId CHHTES.
Mogens pacummpsitomieiicss  Bceenennoit.  IIpoucxoxkaenue COTHEYHOW  CHUCTEMBI. 6
[Iporoconnne u mnpoToriaHeTHele obnaka. OOpasoBanue 1utaner. [IpoGiema
CYILIECTBOBaHMS BHE3EMHBIX IUBHIM3auid. CoBpeMeHHas (u3ndeckast KapThHa MUPA.
IIpakTnyeckmne 3aHATHSA
KonTpoJibHbIE pa6oTHI 1
KonTponbnas padota Ne 3 o remam 1.4 -1.6
CamocrosiTesbHast padoTa 00y4aIOIIUXCH 2
YreHue TekcTa yueOHUKA U COCTABICHHE KOHCIIEKTa

Pazgen 2. XUMMUSI C

QJIEMEHTAMM 3KOJIOI'MA 55




Tema 2.1
XuMH4YecKHe CBOMcTBA H
NpeBpallleHUs BellecTB

Coaeprxanue yueOHOro MaTepuajia

Jlepuonuueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa. CBsi3b MEXKIY
CTPOEHHUEM 3JIEKTPOHHOU 000JIOUKH aTOMa ¥ XUMHUUECKUMH CBOWCTBAMHU HJIEMEHTA.
[Ipupona xumuyeckon cBaA3u. KoBajgeHTHas CBsI3b: HENOJSIPHAS U noJsipHas. MloHHas
cBs3b. KatnoHsl 1 aHnoHBL. MeTtaimnueckas cBsizb. Bogopoanas cBa3b. Kpucrammueckue
PELIETKH BEIIECTB C PA3JINYHBIMU BUJAMU XUMUYECKOU CBSA3U. XUMUYECKasl PEaKIIHsL.
CKopocCTh peakiuu U (PakTopbl, OT KOTOPHIX OHA 3aBUCHUT. TerioBoi d(hPexT XumMudeckoi
peakunn. XuMHU4YECKOE PABHOBECHE.
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HpaKTuquKue 3aHATUSA

KoHTpoJibHbIE paboTHI
Kontponbnas padota Ne 4  « XuMHUECKHE CBOMCTBA U TIPEBPAILICHUS BEIIECTBY

CamocrosiTesibHast padoTa o0yuyaroumuxcst
[ToBTOpHAs paboTa Haa yueOHBIM MaTEpPHATIOM M YCTHBIA OTBET. [lomroToBKa coolieHus,
Mpe3eHTaI1H.

Tema 2.2.
Heopranuuyeckue coeuHeHuUs.

Conep:kanue y4yeOHOro marepuaJja

Knaccudukanys HeOpraHM4ecKux COeTMHEHUN U UX CBOMCTBA. OKCHIBI, KUCIIOTHI,
OCHOBaHUS, COJIM. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHCHHI B CBETE TCOPHHU DIICKTPOIUTHYECKON muccormanuu. [ToHsaTHe o ruaponmse
cosieil. Cpesla BOJIHBIX pacTBOPOB COJICH: KHCIIasi, HEUTpaibHas, 1meaouHas. BogopoaHblit
nokasaresib pH pacTBopa.

Meramel 1 HemeTauibl. Metamibl. OOmme ¢Gu3nUeckue W XHMHYECKHE CBOHCTBA
METaJIJIOB, 00YCIIOBJICHHBIE CTPOSHHEM aTOMOB M KPHCTAJUIOB M MOJIOKEHWEM METaJJIOB B
JNEKTPOXUMUYECKOM psAdy HampspbkeHuid. OOmume crnocoObl MOJTy4YeHHs] METaslioB.
CrnaBel: 4epHble M 1BeTHbIe. Kopposwsi METaluioB M CHOCOOBI 3alllMThl OT HEe.
Hemerannel. OOmias xapakTepuCTHKa TJaBHBIX MOATPYIIN HEMETAIJIOB Ha MpHUMeEpe
rajjoreHoB. OKHMCIIHUTEIBHO-BOCCTAHOBHUTEIIBHEIE CBOMCTBA HEMETa/IOB. BakHelmme
COEIMHEHHMS] METaJUIOB M HEMETAJUIOB B MPUPOJIE U XO3AMCTBEHHOM NEATEIbHOCTH
YEeJIOBEKa. 3alllTa OKpYXarolleld Cpelbl OT 3arps3HEHUs TSKEIbIMU MeETaJUlaMH,
COEIMHEHMSIMU a30Ta, CEPBI, yriaepoja.

15

IIpakTHYecKne 3aHATHA




KonTpoabHbie padoThI
Kontpomnsnas padora Ne 5 o reme «Heopranuueckue coeTuHEHU

CamocrosiTesibHast paboTa 00y4arOIIUXCA
[ToBTOpHas paboTa HaJ Y4eOHBIM MaTEpHUAIOM M YCTHBIH oTBeT. [loaroToBKa cooOmeHMs,
Ipe3CHTAIH

Tema 2.3.
Opranuyeckue coeTUHEHUsI.

Conep:xanue yueOHOro Marepuaja

OcCHOBHBIE TIOHATHUSI OPraHUYECKONM XUMHUU M TEOpUsl CTPOCHUSI OPTraHUYECKUX
coequHenuil. [lonstue nzomepun. Buapl nsomepun: cTpykrypHas (yriepoaHOro CKeJeTa,
TOJIOKEHUSI KPAaTHOM CBSI3M WM (PYHKIIMOHAIBHOW TPYMIBI), TPOCTPAaHCTBEHHAS.
MHoroo6pa3ue opraHu4ecKuX COCTMHECHHM.

YraeBoaopobl. [IpenenvHbie u HENpeIebHbIC YTJIEBOAOPO/BI. Crpoenue
YTJIEBOJOPOAOB, XapaKTepHblE XUMHUYECKHE CBOWCTBA YriieBoAopooB. IIpeacraBurenu
YTJIEBOJOPOAOB: METaH, ATHWJIEH, aleTuiieH, OeH3os. I[IpuMeHeHHe yTiIeBOIOPONOB B
opraHuyeckoM cuHTe3e. Peakmust momumepusamuu. HedTh, ras, kaMeHHBIH yroib —
MIPUPOAHBIE UICTOYHUKH YTJIEBOJAOPOIOB.

Kucnoponconepsxamiue oprannyeckue Bemiectsa. CupTol, KapOOHOBBIE KUCIOTHI U
CIIOKHBIE d(QUPBI: UX CTPOCHHUE U XapaKTepHble XMMHUYecKue cBoiictBa. [IpencraBurenu
KHCJIOPOJICOJIEPKAIINX OPraHUYeCKHX COCAMHEHUN: METHJIOBBIM U 3TUJIOBBIN CHUPTHI,
TJIMLIEPUH, YKCYCHAs KHCIOTa. Mblia KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. JKUpBI Kak
cinoxHble 3(upbl. YIIeBOABI: TJIOKO3a, Kpaxmall, LeIono3a. A30TcoJepKallne
OpraHHYeCKUEe COSAMHEHUS. AMHHbBI, aMUHOKHUCIOTHI, Oenku. CTpoeHne u Ouonoruyeckas
¢byHkus 6enkoB. XMMUYECKHE CBOWCTBA OENKOB. I'eHeTndeckasi CBSI3b MEXAy KiaccaMmu
OpPraHUYECKUX COETUHEHUI.
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IIpakTHYecKne 3aHATHSA

KonTposabHnbie padoTsl
KonrtpomnbHast padota Ne 6 1o Teme « XUMHUSI U )KU3HBY

CamocrosiTesibHast padoTa 00y4aroIuXxcs
[ToBTOpHas pabota Haj y4eOHBIM MaTepUaIOM M YCTHBIN oTBeT. [loAroroBka coobOmeHus,




Hpe3eHTALUH.

Paszgea 3. BUOJIOTUS C
JIEMEHTAMHA 3KOJIOI'NA

7

Tema 3.1

Kierounoe
CTPOEHHE OPraHu3MOB

Conep:xanue yueOHOro MaTrepuasa

Ucrtopus uzyuenus kietku. OCHOBHBIE MTOJIOKEHUS KIIETOUHOU Teopun. Kietka —
CTPYKTYpHO-PYHKIIMOHAIbHAS (dJIEeMEHTapHas) enuHuia >Ku3Hu. CTpOEHHE KIETKH.
[IpokapnoThl ¥ SyKapuOThl — HHU3IIKUE M BBICIINE KJIETOYHBIE OpraHu3Mbl. OCHOBHBIC
CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH »ykapuoT. [loBepxHOCTHBIN ammapaT. CxeMaTudHoOe
OTHMCaHUE >KUJIKOCTHO-MO3aWYHOW MOJETH KIETOYHbIX MemOpan. I[luTorurazma —
BHYTPEHHSSI cpefla KJIETKH, opraHouabl (opranemsl). Kinertounoe siapo. OyHKmus sapa:
XpaHEHHE, BOCIPOM3BENICHWE M Tepeaada HACJIEICTBEHHOW WHGOPMAIUH, PErysaius
XUMUYECKONW aKTUBHOCTU KJIeTKH. CTpykTypa W (QYHKIHMH XPOMOCOM. AYTOCOMBI H
MOJIOBbIE XPOMOCOMBI. MaTepuanbHOE €IUHCTBO OKPY)KAIOIIEro MUpa M XUMHUYECKHUIl
COCTaB KHUBBIX OPraHU3MOB. buonornyeckoe 3HAUYEHHE XUMUYECKHX DIIEMEHTOB.
Heopranunueckue BeliecTBa B cocTaBe KIeTKH. Poib BOJbI KaKk pacTBOPUTEINISE U OCHOBHOT'O
KOMIIOHEHTa BHYTPEHHEH cpeabl OpraHu3MoB. Heopranumueckue HOHBI. YTJIEBOIbI H
aunuael B kietke. CTpykTypa u Ouosiornueckue GyHKIUM OelKoB. AMHUHOKHUCIOTBI —
MoOHOMepbl OenkoB. CTpoeHue HYKJICOTHAOB M CTPYKTypa MOJMHYKICOTUIHBIX Ieneit
JIHK u PHK, AT®. Bupycs u 6akrepuodaru. Hekierounoe crpoeHue, )KU3HECHHBIN UK
U ero 3aBHUCHUMOCTh OT KIETOYHBIX (opMm ku3HH. Bupycsl — Bo30yauTenu
MH(GEKINOHHBIX 3a00JeBaHMil; MOHATHE OO0 OHKOBHpYycax. Bupyc umMMyHOAepHUIMTa
yenoBeka (BUY). [Ipodunaktuka BUY-undexmmn.
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IlpakTH4eckue 3aHATHSA
[IpakTuueckoe 3ansatue Ne 8§ CTpoeHHe pacTUTETHHOMN, )KUBOTHOM U OaKTepuaibHOU
KJIETOK I10JI MUKPOCKOIIOM.

KonTpoabHbie padoThI
KontponbHas padora Ne 7 o teme « KiieTouHslit ypoBeHb»

CamocrosiTesibHast padoTa 00y4arOmIuXCcs

IToBTOpHas paboTa HajJ y4ueOHBIM MaTepUaIoM U yCTHBIN oTBeT. [loaroroBka coobuieHus,
npe3eHTanuu. PaboTa ¢ ecrecTBeHHOHay4HOM nHpopmanueit CocTaBuTh TaOIUIy Ha

10




cpaBHenue JJHK nu PHK

Tema 3.2
HacaeacTBeHHOCTD
M U3MEHYMBOCThH

Conep:xanue yueOHOro MaTepuasa

Opranusm — eauHOE 1esioe. MHOrooOpasue opranu3MoB. OOMEH BEIIECTBOM U DHEPTHUCH
C OKpyXKarouiend cpenorl Kak HEoOXOIMMOE YCJIOBUE CYIIECTBOBAHUS KUBBIX CHCTEM.
CrocoOHOCTh K CaMOBOCTIPOU3BEACHUIO — OJHA M3 OCHOBHBIX OCOOEHHOCTEH >KMBBIX
OopraHu3MoB. JleleHne KIETKH — OCHOBA POCTa, Pa3BUTUSI M PA3MHOXKEHHS OPTaHU3MOB.
becnionoe pasmuoxenue. [lonoBoii nporecc u nonoBoe pazMHokeHue. OmiIo10TBOpEHUE,
ero OMOJIOTHYECKOE 3HAYCHUE.

[TonsaTre 06 MHAMBUAYATHLHOM (OHTOTEHE3), SMOPHOHAILHOM (3MOpHOTEeHE3) U
HOCT3M6pI/IOHaJ'IBHOM Pa3BHUTHU. I/IH)II/IBI/I)IyaJ'IBHOG Pa3BUTHUEC YCJIOBCKA U €0 BO3MOXHBIC
Hapymenus. OOIre mpeacTaBIeHHs O HACIEACTBEHHOCTH M M3MEHYHUBOCTH.
I'eneTnyeckas TEpMUHOIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HACIIEIOBAHMSI.
Hacnenosanue npusHakoB y yenoBeka. [1omoBbie XxpoMocoMbl. CHEMIEHHOE € MOJIOM
HacnenoBanue. HacienctBenHbie 00JIe3HU YeOBEKa, MX IPUYUHBI U TPOGUITAKTHKA.
CoBpeMeHHbIE MPECTaBIIEHUs O FeHe U reHoMe. HacneacTBeHHOCTh M HI3MEHYHUBOCTH -
CBOICTBA OPraHU3MOB. 3aKOHOMEPHOCTH HACJIeI0BaHus, ycTaHOBJIeHHbIE ['. Menaenem u
T. Mopranom (Ha npumepe HacJIeIOBaHUs Y YelloBeKa). XpOMOCOMHas TeOpUs
HACJIEJICTBEHHOCTH U T€OpHUS I'eHA.

N3menunBocTs .HacnencTBennas u HeHacneACTBEHHAs U3MEHUMBOCTbD. [IpHunHbI
HACJIEJICTBEHHBIX U3MEHEHHUIl. MyTareHsl U MyTalui. BiusHue MyTareHoB Ha OpraHu3M
YelloBeKa U OIIEHKA MOCIECTBUIN X BIUSHUS. 3HAU€HNUE T€HETUKH I METUIUHBI.
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IlpakTH4eckue 3aHATHSA

[Ipaktuueckoe 3ansaTue Ne 9 l3yyeHue M3MEHUMBOCTH, NMOCTPOEHUE BAPUALUMOHHOMN
KPUBO# (pa3Mephl INCTHEB PaCTEHHIA),

[Ipaktuueckoe 3anstue Ne 10 Pemienue reHeTnueckux 3azaad.

KonTpoabHbie padoThI

CamocrosiTesibHast padoTa 00y4aIOIIUXCH
[ToBTOpHas pabota Haj y4eOHBIM MaTepUaIOM M YCTHBIN oTBeT. [loAroroBka coobOueHus,
npe3eHtanuu. CocTaBUTh TaOIuIy Ha cpaBHeHHE «Mwuto3. Meio3». IloaroroButh




cooOmenue «HacaeacTBeHHbie 00JIE3HU YEI0BEKA,»

Tema 3.3
MHorooopa3ue u IBOJTIOLHS
OPraHu4YecKoro Mupa

Coaeprxanue yueOHOro MaTepuajia

DBOJIIOIMOHHAS TEOPHS U €€ POJb B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa. Bup, ero kpurepuu. Ilomymsiimsi kak CTpyKTypHash €AMHMLIA BUJA U
sBosolMM. CHHTETHYecKass TEOopUsl »HBOJIOUMU. JIBIKyIIME CHIIBI 3BOJIOLUU B
COOTBETCTBUM € cHHTeTMdeckod Teopueil »sBomouun (CT3I). I'enermueckue
3aKOHOMEPHOCTH IBOJIIOLIMOHHOIO IIpoIiecca.

Pesynbratsl 3Bomtonu. CoxpaHeHHEe MHOrooOpasus BHUIOB KaK OCHOBA YCTOWYHMBOTO

pazButust Ouocdepsl. [lpuunHbl BbIMHpaHus BHIOB. buonormdeckuit mnporpecc u 17
OMOJIOTHYECKHIT perpecc.

['unioTes3sl NPOUCXOKACHUS )KU3HU. Y CIIOKHEHHE )KMBBIX OPraHU3MOB Ha 3eMJie B

MpoLecce ABOJIIOLIMUA. AHTPOIIOT€HE3 M €ro 3aKOHOMEpPHOCTH. JlokazaTenbcTBa poOACTBa
YyelloBeKa ¢ MJIEKOMHUTAIOIIMMH >KUBOTHBIMU. DKOJOTHYECKHE (PaKTOphl aHTPOIOIreHe3a:
YCIIOKHEHHE MOIYJIALMOHHON CTPYKTYpPbI BU/1a, U3TOTOBJIEHUE OPYAUI TPY/a, IEPEXOH OT
pacTUTENBHOTO K CMEIIAHHOMY THWIy IWTaHWsA, WCHOJb30BaHue oOrHsA. [losBieHue
MBICITUTENBHON JI€ATEIbHOCTH W WICHOPA3AelnbHOM peun. ['MmoTe3bl IMpOUCXO0XKIECHUS
KU3HU.

IIpakTnyeckune 3aHATHSA

KoHTpoJibHbIE padoTHI 1
Kontponbnas padota Ne 8 mo teme 3.2 — 3.3

CamocrosiTesbHast padoTa 00y4aIOIIUXCH 6

HOBTOpHaH pa60Ta Hanjg yLIe6HI>IM MaTCprHaJIOM U YCTHBIﬁ otBeT. IloaroToBKa COO6H_I€HI/IH,
IMPC3CHTAallU.




Tema 3.4.
Hanopranu3meHnHbie
CHCTEMbI

Conep:xaHue y4eOHOT0 MaTepuasia

IIpenmer u 3agaud SKOJOTMU: YyUYEHHE 00 SKOJIOTHYECKUX (PaKTOpax, YYeHHE O
COO0O0IIIeCTBAaX OPraHU3MOB, YUeHHE 0 buocdepe.

Okosnoruveckre  (aKTOpbl,  OCOOCHHOCTH  HMX  BO3ACUCTBHSI.  DKOJIOTHYECKAs
XapaKTCPUCTHKA BHUAA. Ilousate 00 DKOJOTMYECKHX CHCTEMaX. HGHI/I IIMTaHUA,
Tpoduyeckue ypoOBHU. bBHOreomeHo3 Kak »JKochcTema. buoneHo3 u OHOTON Kak

KOMIIOHEHTHI OuoreoueHo3a. buochepa — riobanpHas skocucrema. Yuenue B. U. 12
Bepnaackoro o ©Ouocdepe. Ponp xkuBbIX opranu3smoB B Ouocdepe. buomacca.
Buonornyeckuit KpyroBopor (Ha mpuMepe KpyroBopora yriepoaa). OCHOBHBIC
HalpaBJIEHUs BO3JIEHCTBUS ueioBeka Ha Ouochepy. TpaHchopmanusi ecTECTBEHHBIX
9KOJIOTHYECKUX cucTteM. OCOOEHHOCTH arpodKOCHUCTEM (arpoIeHO30B).

IIpakTuYeckue 3aHATHS 2
[IpakTnueckoe 3ausatue Ne 11 CocrtaBieHue LEMOYKH MUTAHUS )KUBBIX OPraHU3MOB
KoHTpoJibHbIE paboTHI

CamocrosiTesibHasi padoTa 00yYarOInXcst 4
[ToBTOpHAs paboTa Haa y4eOHBIM MaTE€pUAIOM M YCTHBIM OTBET. [loaroToBKa COOOMIECHMS,
IIPE3EHTALIH.

JAudpepeHIupoBaHHBIN 324ET 1

JJist XapaKTepUCTHKY YPOBHS OCBOSHUS yUeOHOTO MaTepHalia UCIIOJIBb3YIOTCS CIeNyIone 0003HAUYCHNUS:
1.— o3HaKOMUTENbHBIN (Y3HABaHUE paHee N3YYCHHBIX O0BEKTOB, CBONCTB);
2.— penpOIyKTUBHBIN (BBITIOTHEHNE JAEATEIHHOCTHU MO0 00pa3ily, MHCTPYKIIUU WIIH TIOJ] PYKOBOJICTBOM);

3.—TIPOyKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSATEIHLHOE BBHIITOTHEHHUE IESITEILHOCTH, pElIeHUE TPOOIEeMHBIX 3a71a4).




3. YCJIOBUS PEAJIU3AIIMA YUYEBHOM JUCIUATLIMHBI
3.1. Y4eOHO-MeTOANYeCKOe U MATEPHAJIbHO-TEXHUYECKOe o0ecneyeHmne
nporpammsl yueoHoi gucuunianasl OVYIL. 11 EcrecTBo3HaHue
OcBoenue nporpaMmbl yueOHOM nucuumiinabl EcTecTBO3HAaHUE Mpeanoaaraer
Hajuuue yueOHoro kabunera «EcTecTBO3HAHUEY.

O6opynoBanue yueOHOro kaOuHeTra «EcTecTBO3HaHHME» U pabO4YMX MECT
KaOuHeTa:
- TOCAJI0YHBIC MECTA 110 KOJIMYECTBY O0YJAIOIINXCS,

- pabouee MECTO MPETo1aBaTels;

- HaTypaJibHbIC OOBEKTHI ((KUBBIC PACTCHUS U KUBOTHBIC, KOJUICKITUH, TepOapun);

- TmpuOOpbI, TOCYyJa, NPUHAMICKHOCTH JUIsI TPOBEICHUS JCMOHCTpAlUi W
71a00paTOPHBIX PadoT;

- MYJISDKH, MOJICITH, PETbe(HBIC TAOTHIIBI;

- mocoOWs Ha TIeYaTHOW OCHOBE (TaOJIMIIBI, KapThl, YUYCOHWUKH, TUAAKTUUCCKUN
Marepuai u T.1.);

TexHuyeckue cpeacTBa 00y4eHusi:

-KOMIIBIOTED.

B OuGnuoreunsiii GpoHa BXOAAT y4eOHHMKH, YUEOHO-METOIMYECKHE KOMILIEKTHI
(YMK), olecrieunBaronyue OCBOCHHE y4eOHOW MHMCIUIUIMHBI «EcTecTBO3HaHUEY,
PEKOMEHI0BaHHBIC WJIW JIOIMYIIEHHBIE JIJI UCITOB30BaHUSA B MPO(ECCHOHAIBHBIX
00pa3oBaTeIbHBIX OpraHU3AIUAX, PEATU3YIOMIMX O00pa30BaTEIIBbHYIO MPOrpaMMy
cpeaHero obmero obpaszoBanus B mpenenax ocBoeHus OIIOII CIIO na 6aze

OCHOBHOTO 00111eT0 00pa30BaHUs.

3.2. UupopmanuonHoe odecneyeHue OO0ydeHUs1 (IE€peYeHb PEKOMEHIYEMbIX

yueOHbIX u3aanuil, IHTepHEeT-pecypcoB, TOMOIHUTEIHLHON TUTEPATYPHI)



OcHOBHBIE€ HCTOYHHKH
1. KoncrautunoB B.M., PezanoB A.I'., ®aneea E.O. O6mas Ouonorus. — M.,

2015.
2. HOmutpueBa B. JI. ®uszuka VYueOHuk 1 mnpodeccuid M crnenuaibHOCTEH

TeXHUUYecKoro npodpuist — M., 2015.

3. Tabpuensn O.C. Xwumusa: yueb. i mnpopeccuid M CHEeUUaTbHOCTEH
TeXHUUYecKoro npodpuis — M., 2016.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1.benses JI.K., Ipimmui I'.M., PyBumckuit A.O. O6mias 6uonorusi. — M., 2014.
4.3BepeB A.T., Ky3znenoB B.H. Dkonorust meroanueckoe nocodbue 10-11 xmacc. —
M.,2014

5.Koznora T.A. Temarnueckoe W TOYPOYHOE IUIAHHUPOBAHUE IO OHOJIOTHH K
yueOHuky Kamenckoro A.A., Kpuckynoro E.A., Tlaceunnka B.B. «OOmas
ouomnorus. 10-11 kmacce» 2015

6.Ckopuk A.B., Jlapuna O.B. «3konorusa tectbi».2015

7. Kamenckuii A.A., Kpukcynora E.A., [laceunnk B.B.O6mast 6uonorus. — M.,
2017.

8. Tymukun E. WM. .O0mas 6u0JIOTrusiC OCHOBAMHU 3KOJIOTHH W TIPUPOIOOXPAHHOM
nesarepHocTH— M., 2015.

9. Ilepwimikud A.B. ®usuka. 7, 8, k1. — M., 2014.

10.®usuka. 7, 8 xi. / mox pen. A.A. Ilunckoro, B.I'. PazymoBckoro. — M., 2015

11. ®usuka u actponomus. 9 ki. / oz pena. A.A. Ilunackoro, B.I'. PazymoBckoro. —
M., 2014.

12. T'eapenmreiin JI1.O., Juk FO.. ®usuka. Yueonuk mis 10 k1. — M., 2015.

13. T'eapenmreiin JI.O. Tuk FO.W. ®usuka. Yueonuk mis 11 ki — M., 2015.

14. KacpssHoB B.A. ®wuszmka. 10 xin.: YueOHuk s 001meoOpa3oBaTebHBIX
y4eOHbIX 3aBeaeHuil. — M., 2015.

15. KacessnoB B.A. ®wuszmka. 11 xn.: YueOHuk nms 001meoOpa3oBaTeNbHBIX
y4eOHbIX 3aBeqeHuil. — M., 2014.

16. T'abpuensu O.C. Xumus. 9, 10, 11 k1. — M., 2014



17. Kamenckuii A.A., KpukcynoB E.A., [laceunuk B.B. buonorus. Beenenue B
00111yr0 OUOIOTHIO U 3KOJIOoTHI0. 9 K. — M., 2015.
JJIEKTPOHHbIE PeCypChI:

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

http://www.livt.net/



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

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JANCIUIIJIMHBI OVYII. 11 ECTECTBO3HAHME

KoHTposib M OLEHKAa  pe3ysibTaTOB  OCBOEHUS

y4eOHOM  AUCHUTLIUHBI

OCYHICCTBIIACTCA IPCIoAaBaTcIcM B IIPOHCCCE MNPOBCACHUSA MPAKTHUYCCKHUX U

TEOPETUYECKUX  3aHATUH, KOHTPOJIBHBIX  padoT,

O6y‘laIOH_II/IMI/IC$I HMHANBUAYAJIbHBIX SaﬂaHHﬁ.

a TaKXKeC BBIITOJIHCHU A

Pe3yiabTaThl 0CBOCHUA Y4eOHOM TUCUMIIIIMHBI

®opMbl U METOAbI
KOHTPOJISI M OUECHKH

pe3yJbTaToOB 00y4eHUs

¢ JUYHOCTHBIX:

— YCTOWYHUBBIN MHTEPEC K HICTOPUU U JIOCTUKCHUSIM B
00J1aCTH €CTECTBCHHBIX HayK, YyBCTBO TOPJAOCTH 32
POCCHIICKUE €CTCCTBCHHBIC HAYKH;

— FOTOBHOCTH K MPOJOJIKEHUIO 00pa3oBaHuUsl,
MOBBIIICHUIO KBATU(PUKAIIMU B U30PAHHOM
npodeccroHaIbHOMN AeATeTLHOCTH C UCIIOIb30BaHUEM
3HaHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHUE 3HAYUMOCTH KOMIICTEHITUI
B 00JIACTH €CTECTBEHHBIX HAyK JJISl YEJIOBEKA U
oOI1ecTBa, yMEHUE HUCIIOIb30BaTh TEXHOJOTHIECKUE
JOCTHOKEHUS B 001aCTH (DU3UKH, XUMHUHU, OMOJIOT U
JUTSL TIOBBIIICHUS! COOCTBEHHOT'O HHTEIUICKTYJIBHOTO
pa3BUTH B BEIOpAaHHOU MPOQeCCHOHATBHON
NEeATeITHOCTH;

— YMEHHE TPOAHAIM3UPOBATh TEXHOTCHHBIC
MTOCJICACTBUS JIJIST OKPY KaIOMel cpe/ibl, OBITOBOM 1
MTPOM3BOJICTBEHHOM JCATECILHOCTH YEIOBEKA;

— FOTOBHOCTBH CAMOCTOSITEILHO JOOBIBATH HOBBIC JIJISI

ce0s1 eCTeCTBEHHO-HAYyUYHbIEC 3HAHUS C

YCTHBIN OIPOC

nmpakTUYecKas pabota

TECTUPOBAHUE




MCIIOJIb30BAaHUEM JJI 3TOTO AOCTYIHBIX UCTOUHUKOB
uH(popMaImy;

— YMEHUE yNpaBJsATh CBOEH MMO3HABATEIbHOMN
NEeSATENbHOCTBIO, POBOIUTH CAMOOILIEHKY YPOBHS
COOCTBEHHOI'0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHUE BBICTPaUBATh KOHCTPYKTUBHbBIE
B3aMMOOTHOIIICHHS B KOMaHE MO PEIICHUIO 00IIUX

3aJ1a4 B obnacTu CCTCCTBO3HAHUA,

* ME€TANPECIMETHDBIX:

— OBJIQJICHHC YMCHUSMH M HaBBIKAMH Pa3IMYHBIX
BUJIOB TMO3HABATEIILHOW JIEATECILHOCTH IS U3YYCHHSI | YCTHBIN OMPOC
pa3HBIX CTOPOH OKPY’KAOIIEro ECTECTBEHHOTO MUPA;
— MPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS
(HaOJIOICHN S, HAYYHOTO AKCIICPUMEHTA) JIJIS TECTUPOBAHHE
U3yYeHUs PA3INIHBIX CTOPOH €CTECTBEHHO-HAYUHOU
KapTHHBI MHPa, C KOTOPIMHA BO3HHUKAET
HEOOXOAMMOCTh CTAJIKUBATHCS B MPO(eCcCHOHAIBHOM
chepe;

— YMCHHE ONPECIIATh SN U 3a]]a4d JeATeIbHOCTH, | MpaKTH4ecKas padora
BBIOMPATH CPEJICTBA JJIS UX IOCTHKEHUS Ha MPAKTHKE;
— YMCHHE HCIOJIb30BATh PA3IMYHbIC UCTOYHUKH JIJIS
TIOJTyYeHHS €CTeCTBEHHOHAYYHON WHPOPMAIUHU U
OIICHMBATh €€ JIOCTOBEPHOCTH JJIS IOCTHXKECHUS

IIOCTAaBJICHHBIX ueneﬁ H 3aa4,

¢ IPCAMETHDBIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUH O 1IETOCTHOMN YCTHBIN OIPOC
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHE MHUPA,
MPUPOJAE KaK €MHOM LEIOCTHOU CUCTEME,

B3aMMOCBA3U YCJI0BCKaA, IIPUPOAbLI U O6IH€CTBa,




MIPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax
BcenenHnoi;

— BJAJCHHE 3HAHUSIMU O HanOO0JIee BaXKHBIX
OTKPBITUSAX U TIOCTHHKCHHSIX B 00J1aCTH
€CTECTBO3HAHMS, TOBIUSBIINX HA 3BOJIIOLIUIO
MPEICTABICHUN O TIPUPOJIC, HA PA3BUTHEC TEXHUKHU U
TEXHOJIOTHM;

— c(hopMUPOBAHHOCTH YMEHUS IPUMCHSTH
€CTCCTBCHHO-HAY4YHBIC 3HAHUS I OOBSICHCHUS

OKPYXaIOIIUX SIBJICHUH, COXpaHCHUS 3I0POBbS,
oOecnieueHMsT 0€30IMaCHOCTH KU3HEACATCILHOCTH,
OCpEKHOTO OTHOIICHHS K TIPUPOJIC, PAIlMOHAIBHOTO
IIPHUPOJIOTIOJIB30BAHUS, & TAKXKE BHITIOJTHCHUS POJTU
I'PaMOTHOTO MIOTPEOUTEIIS;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUN O HAYYHOM

METO/I€ TIO3HAHMS TIPUPOJIBI U CPEACTBAX U3YUCHUS
MeraMmupa, MaKpoMHpa ¥ MUKPOMUPA; BIaJeHUE
IpUeMaMH €CTECTBEHHO-HAYUHbIX HAOJIIOICHUH,
OTIBITOB, HCCJICIOBAHUM M OLICHKU JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB,;

— BJIQJICHUE TTOHATHUHHBIM aIllmapaToM €CTECTBEHHBIX

HayK, IMO3BOJISIONINM [T03HABAaTh MUP, Y4aCTBOBATh B
JTUCKYCCHSX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCaM,
HCIIOJIb30BaTh PA3IUYHbIC HCTOYHUKHA HH(POPMAITUN
JUTSL TIOJATOTOBKH COOCTBEHHBIX PA0OT, KPUTHICCKH
OTHOCHUTBCS K coobmieHusim CMMU, conepxammm
Hay4HYI0 HH(OpMAIIHIO;

— ¢(OpMHUPOBAHHOCTH YMEHUH IMTOHUMATh 3HAYNMOCTh
€CTEeCTBCHHO-HAYYHOT'0 3HAHUS JIJIS KaX0T0

YeJIoBeKa HE3aBUCUMO OT €r0 MPodecCroHaIbLHOM

npakTU4eckas padbora

TCCTUPOBAHUC




ACATCIBbHOCTH, pa3jindaTb (baKTBI H OLICHKH,
CpaBHUBATb OICHOYHBIC BBIBOAbI, BUACTH UX CBA3b C
KPpUTCPHUAMU OLCHOK U CBA3b KPUTCPUCB C

OIPEAECICHHON CUCTEMOU LICHHOCTEM.




IMPUJIO’KEHHUE 1

OVII. 11 ECTECTBO3HAHUME

IJIAHUPOBAHUE YUYEBHBIX 3AHATHI C HCITIOJIb30BAHUEM

AKTUBHBIX U THTEPAKTUBHbBIX ®OPM U METOJA0OB

OBYYEHUSA CTYJIEHTOB
Ne AKTHBHbBIE H
Kou-Bo
n/n Tema yueOHOro 3aHATHA 4ACOB HHTEPAKTUBHbIE (DOPMBI U
MeTOAbI 00y4YeHUs
1. 3akoHbl JUHAMHUKH HproToHa. 1 JICKIIMS
2. 3aKoH BCeMHUpPHOTO TATOTeHUs. HeBecoMocTh 2 npe3eHTAIUs
3. Mexannyeckue KoiaeOaHus 2 CUTYaITMOHHBIN aHATU3
4. Macca u pa3Mepsl MOJICKYI. 1 poJieBasi urpa
5. 3aK0H COXpaHEHHS PHEPTHH B TEIJIOBBIX MPOIeccax. 1 npoOJieMHas JICKIIUS
6. DIIEKTPUUYECKOE T0JIe 1 CUTYallMOHHBIN aHAJIN3
7. 3akoH OMa i yyacTKa LeTu. 1 BUPTYAJIbHOE MTyTEHICCTBUE
8. MarnuTtHoe 1oJie TOKa U ACHCTBHE MarHUTHOTO TOJIS Ha TTPOBOJIHHK C 1 JIEKIUS-BU3y AJTH3ALIIS
TOKOM.
9. OtkpeiTue Ilepuoguyeckoro 3akoHa 2 poJieBasi urpa
10. ITepuonndeckas cucteMa XUMUYECKUX 3JIEMEHTOB 1 MWHU-JICKIINS
JI.1. Menneneena.

11. Mertannuueckasi, BOAOPOAHAS XUMHYECKas CBSI3b 1 MUAHHU-JICKIINS
12. [ToHsiTHE U TUIIBI XUMUYECKUX PEAKIIHI. 2 MO3roBas aTaka
13. Oxcuapl, KHCJIOTHI, OCHOBAHUS, COJIH. 1 CUTYallMOHHBIN aHAJIN3




14. | Meramibl u HemeTauibl. Metamibl. O0mue Gpuznueckue 1 XuMUYeCKue 1 rpynmnoBas IUCKYCCHS
CBOMCTBA METAJIIOB

15. | I[IpeacraBurenu yriieBoJAOPOIOB: METaH, STUJIEH, alleTUJICH, OEH30] 1 CUTYaIlMOHHBIN aHATU3

16. | [IpoxapHOThl U 3YKapUOThl — HU3IINE U BHICIINE KJIETOUHBIE 1 JUCITYT
OpTaHU3MBI.

17. | Bupycsl u 6aktepuodaru 1 CUTYallMOHHBIN aHAJIU3

18. | JleneHue KJIETKH — OCHOBA POCTA, PA3BUTUS U PA3MHOKEHUS 1 BUPTYaJIbHOE TyTEIIECTBHE
opranu3MoB. becnonoe pazMHOKeHUeE.

19. | Bug, ero xpurepumu. 1 poJieBast urpa

20. | Okonoruyeckue (HakTOpbl, 0COOCHHOCTH UX BO3/ICUCTBHUS 1 paboTa B MaJbIX Ipynmnax

21. | lenu nutanusi, TpopuIeCKre YpOoBHU. BHOTEOIIeHO3 KaKk IKocHucTeEMa 1 Jenosas urpa

22. | buocdepa — riobanbHast 3KOCHCTEMA. 1 JICKITHS

23. | HeoOGpaTumblii XapakTep TEIUIOBBIX MTPOIIECCOB. 2 JICKITHS

24. | Ilonatue 06 3KOJIOTMYECKUX CUCTEMax 2 BUPTYaJIbHOE MyTEIIECTBUE

25. | Oxonoruyeckue (HakToOpbl AHTPOTIOTEHE3A 1 rpynmnoBas AUCKYCCHs

26. | EcTrecTBeHHBII 0TOOD 1 IPYIIIOBAast TUCKYCCHUS

27. | MyrareHsl u MyTaIiu 1 paboTa B MaJbIX rpyIax

28. | becnonoe pa3MHOXXEHHUE. 1 paboTa B MaJbIX Tpymnmnax

29. | I'enermueckast CBsI3b MEXJy KIaCCaMU OPraHMYECKUX COCAMHEHUMN 2 CUTYallMOHHBIA aHAN3

30. | Crpoenue u Gmonornueckasi GyHKITUS OEITKOB 1 JEKIUS




Jucm uzmenenuit u 00noaHeHUil, GHECEHHDBIX 8 PADOYUYI0 NPOZPAMMY

No U3BMEHEHUA, oama eHecenus UBMEHEHUA, No CMpaHuybl C USMEHEHUEM,

bBLTO CTAJIO

OcHnosanue:

Tloonucwe Juya e6Hecuteco UsMeHerUs
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