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1. MACIHHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCHUITIUHBI
EcrecrBOo3HAHME

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

[Iporpamma  oOmieoOpazoBarenpbHOW  y4eOHOW  aucuuruimHbl  «EcTecTBO3HaHUE»
npeHa3HaueHa sl U3ydeHus reorpaduu B npodeccHoHaIbHBIX 00pa30BaTeNIbHBIX OPraHU3aIUIX,
peaM3yIonmx 00pa3oBaTeNbHYI0 MPOTpaMMy CpEeIHEro ooOmero oOpa3oBaHus B Mpeaenax
ocBoeHust npodeccruonansHoit mporpammel CITIO (OITIOIT CITO) nHa 6a3e OCHOBHOTrO OOIIIETro
00pa3oBaHus MPH MOATOTOBKE CIICIIUAIMCTOB CPEJHETO 3BCHA.

[lpuy  peanmuzanmu  mporpamMmbl  00IIE00pa30BaTENbLHOW  y4eOHOW  JMCHIUIUIMHBI
«EcTecTBO3HAHKME» MOT'YT OBITh MCIIOJB30BaHbI Pa3IHuHbIe 00pPa30BaTE/IbHBIC TEXHOJIOTUH, B TOM
YKCIIe AJIEMEHTHI IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, JIEKTPOHHOTO O0YYCHUSI.

[TporpamMma pazpaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obmiero obpazoBaHuUs

NPEIBSIBISEMBIX K CTPYKTYpE, COICPXKAHUIO M pe3ylbTaTaM OCBOCHUS YUEOHOW MUCIUTUIHHBI
«EctectBo3Hanue», ¢ yderom [IpuMepHOil OCHOBHOM 00pa30BaTENbHOW MPOTPAMMBI CPEIHETO
obmiero  obpazoBaHusi, OJOOpPEHHON perieHueM  ¢eaepanbHOro  y4eOHO-METOJUYECKOrO
o0bearHeHUd 1o obuiemMy oOpa3oBaHuio (MpoTokon oT 28 utoHg 2016 r. Ne 2/16-3) u yrouHeHuit
Hayuno-meromuueckoro coBera lLleHTpa mnpodeccnoHanbHOro 00pa3oBaHUSI W CUCTEM
kBanupuxauuii PI'AY «®UPO», npotokon Ne3 ot 25 mas 2017 r.

1.2. MecTo y4eOHO#i TUCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl MOJATOTOBKHU CHENNATUCTOB
cpeaHero 3BeHa: yueOHas  guciuiuiiHa  «EcTecTBo3HaHWe»  HaXoAMTCd B COCTaBe
0011e00pa30BaTeNbHBIX yYEOHBIX IUCHMIUIMH, (HOPMUPYEMBIX H3 00s3aTENBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero obpazoBanus, Ansa crenuanbHocTedl CIIO rymanutapHoro
npoduis mpodeCCHOHATHHOTO 00pa3oBaHUS.

1.3. Heaun m 3aga4u y4eOHOM JMCHUILIMHBI — TPeOOBAHMA K pe3yJbTaTaM OCBOCHUS
Y4eOHO# JMCIUIIUHBI:

Conepxanne ydyeOHOM AUCHMIUIMHBI «EcCTeCTBO3HAaHME)» HANpaBlIeHO Ha JOCTHXKEHHE
CIEAYIOUIUX LETIEH:

- OCBOEHHE 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAayYyHOM KapTHMHE MHpa M METOoJax
€CTCCTBCHHBIX HayK; 3HAaKOMCTBO C HauoOoJee Ba>XHbIMH naciamMu U  JOCTHXKCHHUAMU
€CTECTBO3HAHMUSI, OKA3aBIINMU ONIPEAECIAIOLIEE BIMSIHNAE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

- OBJIAICHUC YMCHUAMU IIPUMCHATE MMOJIYYCHHBIC 3HAHUSA JJIA 00BSICHEHHUS SIBJIEHUI
OKpY’KaIOIIero MHpa, BOCHPHUATHS HH(OPMAIMM €CTECTBEHHO-HAYYHOTO MU MPO(eCCHOHAIBHO
3HAa4YUMOI' 0 COACPIKAHUSA, Pa3BUTHC HHTCIUICKTYAJIbHBIX, TBOPYCCKUX crocoOHoCTEH n
KPUTHYECKOIO MBIIUIEHHUS B XOJE IMPOBEACHUS IPOCTEHIINX MCCIENOBAHUM, aHAIU3a SIBICHUH,
BOCTIPUATHS U UHTEPIIPETALUU €CTECTBEHHO-HAYYHON NH(POpMaIUY;

-BOCIIMTAaHUE YOEXKJAEHHOCTH B BO3MOXHOCTH IIO3HAHMA 3aKOHHOM TPUPOABI H
HCII0JIb30BaHUA )IOCTI/I}KCHI/II\/'I C€CTCCTBCHHBIX HAYK JJId Pa3sBUTHUA HUBHUIW3AIIMU W ITOBBIIICHUSA
KauecTBa JKU3HY;

- NPUMEHEHHE EeCTeCTBEHHO-HAay4YHBIX 3HAaHUI B MpodeccHOHANbHON NeATENbHOCTH U
MOBCEHEBHOM JKM3HM i oOecrieueHHs: O€30MacHOCTU KHU3HEIEATENbHOCTH; TPaMOTHOIO
WCITOJIb30BaHNsI COBPEMEHHBIX TEXHOJIOIHI; OXPaHbl 3J0POBbS, OKPYXKAIOIIEH CPEJIbIL.

OcBoenmne coaepxaHusg y4deOHOM aucuuruiiHbel «EcTecTBo3HaHue» obOecreunBaeT
JOCTH>KEHUE CTYJCHTaMU CIEAYIOIIUX Pe3yabmamos:

® JIUYHOCMHbIX:
- YCTOWYMBBIA MHTEPEC K UCTOPUH U JTIOCTUKEHHUSAM B 00JACTH €CTECTBEHHBIX HayK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKU;
- TOTOBHOCTh K TPOJODKEHUIO 00pa3oBaHHUs, MOBBIIICHUIO KBAIU(UKALUK B H30paHHOMN
npodeccuoHaNbHOM NeSTENIbHOCTH C UCIOJb30BaHNEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;
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- O00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIMH B 00JAacTH €CTECTBEHHBIX HAYK JUIs
YeJioBeKa U 0o0lIecTBa, YMEHHE UCIOIb30BaTh TEXHOJOTMYECKUE JTOCTUXKEHUS B 001acT (U3UKH,
XUMHHU, OMOJIOTUU JUIS TIOBBIIICHUS COOCTBEHHOI'O MHTEIICKTYAJIbHOTO PA3BUTHSI B BBIOpaHHON
npodecCuOHAIbHOM 1 TeIbHOCTH;
- yYMEHHUE POaHATU3UPOBATh TEXHOTCHHBIE MTOCIEACTBUS U OKPYXKArOIIEei cpesbl, OBITOBOI
U MIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA;
- TOTOBHOCTb CaMOCTOSITENIHO JO0OBIBAaTh HOBBIE Ui ce0sl €CTECTBEHHO-HAYyYHBIC 3HAHHS C
UCIOJIb30BAaHUEM JUIs ATOTO JOCTYNHBIX HICTOUHUKOB HH(OpPMALIUH;
- YMEHHUE YIpPaBIATh CBOEH I103HABATEIbHON J€ATENbHOCTBIO, MPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIJIEKTYaJIbHOTO PA3BUTHUSA;
- YMEHHUE BBICTPAauBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHUSI B KOMAH/IE M0 PEIICHUI0 O0IIHNX
3a7ia4 B 00J1aCTH €CTECTBO3HAHUS;

* memanpeomemHbvix:
- OBJIaJICHHE YMEHHUSIMU U HaBbIKaMM PA3JIUYHbBIX BHUJIOB IIO3HABATEJIbHOMN EATENbHOCTH AJIS
U3y4YEHHsI pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MUPA;
- IIPUMEHEHUE OCHOBHBIX METOJIOB IMO3HaHMs (HAOJIOEHUS, HAYYHOI'O SKCIIEpPUMEHTA) IS
U3y4eHHs] PA3JIMYHbIX CTOPOH €CTECTBEHHO-HAY4YHOH KapTHHBI MHUpA, ¢ KOTOPbIMHM BO3HHMKAeT
HE00XO0/IMMOCTh CTAJIKUBAaThCs B IpodeccuoHaabHol chepe;
- YMEHHUE OIPEEIIATh LEeNU U 33/1a4H IeATeIbHOCTH, BEIONPATh CPEACTBA IS UX JOCTHXKEHUS
Ha MPaKTHKE;
- YMEHHE MCIOIb30BaTh PA3JIMUHBIE MCTOYHUKH JJIS IOJIYYEHHS €CTECTBEHHO-HAy4HOU
UH(OPMALIUU U OLICHUBATh €€ JI0CTOBEPHOCTD JJIS IOCTUKEHUS IOCTaBICHHBIX LieNel U 3a/1a4;

®  npeomMemHbvix:
- c(OPMHPOBAHHOCTH TPEJACTABICHUIA O MEIOCTHOM COBPEMEHHOW €CTeCTBEHHO-HAYyYHOH
KapTHHE MHUpa, NPUPOJAE KaK €IMHOM 1IeJTOCTHOW CHUCTEME, B3aUMOCBS3M YEIOBEKa, HMPUPOABI U
o0riecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHOM;
- BJaJIeHMEe 3HAaHUAMM O HauOojiee BaXKHBIX OTKPBITHSAX M JOCTHXKEHMSIX B 00JacTu
€CTECTBO3HAHMSI, OBJIMABIINX Ha 3BOJIIOLUIO MPEICTABICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;
- c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHSATh €CTECTBEHHO-HAYyYHbIE 3HAHMS ISl OOBSICHEHUS
OKPY’KaIOIIMX SIBIEHUH, COXpaHEHUS 37I0pOBbs, 0OecredeHns: Oe30MaCHOCTH JKU3HEAEATEIbHOCTH,
OepeKHOro OTHOILIEHUS K MPUPOJE, PAlMOHATIBLHOTO MPUPOJIONONb30BaHMS, a TAK)KE BBIITOJHEHUS
POJIM IPaMOTHOTO OTPEOUTES;
- c(OpPMUPOBAHHOCTH IMPEACTABICHUI O HayYHOM METOJI€ MO3HAHUS IPUPOJBI U CPeACTBAX
U3y4eHHs] Meramupa, MakpoMupa ¥ MHUKPOMHpa; BIaJIEHUE NPHUEMaMU €CTECTBEHHO-HAYYHBIX
HaOJII0/IEHUH, ONIBITOB, UCCIIEI0BAaHUM U OLEHKU JOCTOBEPHOCTHU MOJIYYEHHBIX PE3YJIbTaTOB;
- BJIaJICHHE MOHATUWHBIM ammapaToM €CTECTBEHHBIX HAyK, MMO3BOJIAIONIUM I03HAaBaTh MMP,
y4acTBOBaTb B JHCKYCCHUSAX II0 E€CTECTBEHHO-HAYYHBIM BOIPOCAM, HCIIOJIB30BATh pPa3IM4YHbIC
UCTOYHUKNA WHGPOpPMAlMU JJs TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCHTHCS K
coobuienussmM CMU, conepxamum HaydHY0 HH(POpMAIHIO;
- c(OpPMUPOBAHHOCTh YMEHHI MOHMMAaTh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUA IS
KaXJIOT0 4elloBeKa, HE3aBUCHMO OT €ro MpogeCCHOHAIbHON NeATEeNIbHOCTH, pa3nuyarh (akThl U
OLICHKH, CpaBHHMBAaTh OIICHOYHBIE BBIBOJbI, BHAETh UX CBSA3b C KPUTEPUSMHU OLIEHOK M CBS3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LICHHOCTEN.

1.4. PexomeHayeMoe KOJIHYECTBO 4YACOB HA OCBOeHHe padoueil mporpamMmbl yueOHOM

AUCHUILIMHBI:
00s13aTeNIbHOM ayTUTOPHOM yueOHO# Harpy3ku oOyuatomerocst — 110 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI



2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Buy yuebnoli paboThl O06bem JacoB
O0bem 00pa3oBaTeIbHON POrpaMmbl (BCero) 110
O0s3aTebHAs ayIMTOPHAsl YueOHasi Harpy3Ka (Bcero) 110
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHue 72
MIPAKTUYECKHE 3aHATUS 38
nabopaTopHbIE PaOOTHI -

[TpomexyTounas aTtectanus — B popme audepeHunpoBaHHOTO 3a4€Ta BO 2 ceMecTpe




2.2. TemaTnyeckuii IVIaH U coiep:KaHue y4eOHOM TUCHUIINHBI

HaumenoBanue Copepxanue yueOHOro MaTepuaa, IPaKTUYECKUE 3aHATH, CAMOCTOsTeNIbHAsL paboTa 00yJarommxcs O6beM | YpoBeHb
pa3aesnoB U TeM 94acoB | OCBOEHHS
1 cemecTp
Pazpea 1.
®duznka
Beenenue Jlekuus, TeopeTnyecKoe 3aHsITHE 2 1
EcrecTBeHHO-HAY4YHBII METOJ| MO3HAHMS, €TO0 BO3MOXXHOCTH M TPaHUIBI NMPUMEHUMOCTH. EIMHCTBO 3aKOHOB 2
NPUPOJBI U COCTaBa BEIIECTBA BO BceleHHO.
Tema 1.1. Copaep:xaHue y4e0HOro MaTepuaJia 8
Mexanuka Jlekuus, TeopeTHYECKOE 3aHATHE 2 12
Kunemaruka. Mexanuueckoe amkenne. Cucrema orcuera. TpaekTopus IBUKEHUS. 2
[Tyts. Ilepememenne. PaBHOMepHOE mpsimonuHeitHOe aBmkeHHe. CKOpocTb. OTHOCHTENBHOCTh MEXaHUYECKOTO
JBIDKEHMsI. 3aKOH CJIOKeHUsI ckopocTe. CpelHsisi CKOpOCTh NPH HEPABHOMEPHOM JBMKEHMH. MrHOBEHHas
CKOpocTh. PaBHOYyCKOpEeHHOE NpSMOIMHEHHOE ABMKEeHHE. Y ckopeHre. CBOOOHOE MaJieHHE TEl.
Jlekuus, TeopeTHueCcKOe 3aHIATHE 2
Hunamuka. Macca u cuna. Bzaumopeiictsue Ten. 3akoHbl TuHaMUKU. CUJIbl B IPUPOJIE. 2
3aKOH BCEMUPHOTI'O TSATOTECHUS.
3aKOHBI COXpAaHEHMsI B MeXaHMKe. MIMimyiibe Tenna. 3aKOH COXpaHEHUs! UMITYJIbCA.
PeaktuBHOE nBmxeHne. Mexanndeckas pabora. MomHocTte. Mexanndeckasi sHeprusi. Kunerndeckas sHeprusi.
Kunernueckast sneprus u padora. [loreHiuanbHas SHeprus B IpaBUTALMOHHOM M0JIe. 3aKOH COXPaHEHUS TOJHOM
MEXaHUUYECKOW YHEPTUH.
IIpakTH4eckoe 3aHsITHE 4 2
Pemienue 3amau no teme: «MexaHHKa» 4
Tema 1.2. Conepxxanue yueOHOro MaTepuajia 6
OCHOBBI MONIEKYIIADHOU | JIeKIusl, TeOpeTHYECKOoe 3aHsITHE 2 12
(usmn u MonekynspHas Gpusnka. ATOMUCTHIECKAst TEOPHS CTPOEHHMS BemecTBa. Habmonenns u 2
TEPMOMHAMHKH OIIBITHI, TIOATBEPKIAIOIIME ATOMHO-MOJIEKY/ISPHOE CTPOEHHE BelllecTBa. Macchl U pa3Mephbl Monekyi. TemnoBoe
JIBIDKEHWE 4YaCTHI] BellecTBa. bpoyHOBCkoe nBmkeHWe. MpeanbHbli Ta3. Temmeparypa kak Mepa CpemHer
KMHETUYECKOW DHEPTHH YaCTHUIl. Y PaBHEHME COCTOSIHUS UACAIBHOTO Irasa.
IIpaKkTHYecKoe 3aHsATHE 2

MOI[CJ'H) KHUOKOCTH. HOBerHOCTHOC HaTsXKCHHUE U CMaYHBaHHC. KpI/ICTaHJ'II/I‘{eCKI/Ie
U aMop(HBIE BENIECTBA.




Jlekuusi, TeopeTnyeckKoe 3aHATHE 2
Tepmonunamuka. BHyTpeHHss sHeprus. PaboTta u TemiooTaada Kak criocoObl M3MEHEHHUS! BHYTPEHHEH SHEPIHH. 2
ITepBrIil 3aKOH TEPMOJTMHAMUKH. TEMIOBBIE MAIITMHBI U UX IPUMEHEHHUE.
Tema 1.3. Coaep:xkaHue y4eGHOro MaTepuajia 12
OcHOBBI Jlekuus, TeopeTnyeckoe 3aHATHE 2 12
SJICKTPOAHHAMUKHI OnekTpocTaTuka. BzaumonenicTeue 3apspkeHHbBIX TeJl. DJIEKTPUUECKUH 3apsl. 3aKOH 2
COXpaHEHUs AIEKTpUUecKoro 3apsaa. 3akoH KyioHa. DnekTpocTatuieckoe moJjie, ero
OCHOBHBIE XapaKTEPUCTHUKH U CBSI3b MEXKAY HUMH.
Jlekuusi, TeopeTnyecKoe 3aHATHE 2
IHocTosinubIii 1 MepeMeHHbIIi TOK. [locTosSHHBIN AnekTpudeckuil ToK. Cuiia ToKa, HAMPSKEHUE, SICKTPUIECKOE 2
conporusieHue. 3akoH OMa Il y4acTKa 3JIEKTPUYECKOH LIETIH.
IIpakTu4yeckoe 3ansiTHe 2
MaruutHoe none. MarHuTHOe MOJ€ M €ro OCHOBHBIE XapaKTePUCTHKH. JleliCTBME MAarHUTHOTO IOJII Ha 2
IIPOBOJIHUK C TOKOM. 3aKOH Amriepa.
Jlekuusi, TeopeTHYECKOE 3aHATHE 2
OneKTpoABUraTeb. SBIEHUE 3JEKTPOMArHUTHOW MHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIIHH. 2
IIpakTH4eckoe 3aHsITHE 4 2
Pemenne 3agau o reme: «OCHOBBI JIEKTPOIMHAMUKNY 4
Tema 1.4. Conepxanue yueOHOro MaTepuaja 8
Konebanus v BOHBI | JIeKIHMs1, TEOPETHYECKOE 3AHATHE 2 12
Mexannueckue konebanus 1 BoHbl. CBoOOIHBIE KoNeOanus. [lepuon, yactora u
amIIuTya Konebanuil. 'apMoHnueckue konebaHus.
MexaHuueckre BOJIHBI U MX BUJIbI. 3BYKOBbBIE BOJIHBL. YJIbTPa3BYKOBBIE BOJHBI. YIIBTPa3BYK U €r0 UCIOIb30BaHUE
B MEIMIIMHE U TEXHUKE.
DNeKTpOMarHuTHbIC KoieOaHust M BOIHBI. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOIeOaHusI.
KonebaTenbHblii KOHTYp. DIIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHuTHbIC BOJIHBL. CKOPOCTH JEKTPOMArHUTHBIX
BOJIH.
CaeroBble BOJHBI. Pa3BuTuE NpPEACTaBIEHUH O MPHUPOJE CBETa. 3aKOHBl OTPAXKEHHUS U MPEJTOMJICHUS CBETA.
JIun3el. @opMyiia TOHKOH JIMH3BL.
IpakTHYecKoe 3aHsATHE 6 2
Pemenne 3amau o reme: «Konebanus u BOTHBI» 6
Tema 1.5. Conep:xxanue yueOHOro MaTepuajia 4
OneMeHTBI KBaHTOBOH | JleKuusi, TeOpeTHYeCKOe 3aHATHE 2 1,2




buzuku KBanrtoBeie cBoiicTBa cBeta. KBantoBas rumote3a [lnanka. ®orosnextpuueckuit 3dpdexr. duzmka aroma. 2
Mogpenu ctpoennst aroma. OnbiT Pesepdopaa.
IIpakTH4yeckoe 3aHsITHE 2
®du3nKa aTOMHOTO s1/Ipa U AJIeMeHTapHbIX yacTull. CocTaB U CTPOEHHE aATOMHOTO sJIpa. 2
CaoiicTBa sIE€pHBIX CWI. PaanoakTUBHOCTb. PagumoakTUBHBIE H3IYYeHUS] M UX BO3JIEHCTBHE HAa JKUBbIE
OpTaHU3MBI.
Tema 1.6. Copepxxanue yueOHOro MaTepuajia 2
Bcenennas u ee Jlekuusi, TeopeTH4YecKOe 3aHATHE 2
SBOJTHOLA Crpoenwue u pa3sutue Beenennoii. Mozens paciupsitomeiics BeceneHHOM. 2
[Tpoucxoxnenne Conneynoit cucreMbl. CoBpeMeHHast (pu3nueckast KapTHHA MUpA.
Pazpean 2.
Xumusd
OO0uias ¥ HeOpraHMYecKasi XUMHA
BBenenue Jlekuus, TeopeTu4ecKoe 3aHsATHE 2
XuMuyeckass KapTHHa MHUpa Kak COCTaBHas 4acTh €CTECTBEHHO-HAYYHOIN KapTHHbBI MHUpa. Poiib XUMHUM B JKU3HU 2
COBpeMEeHHOro o01ecTBa. [[pumeHenne qoCTHKEHM COBPEMEHHOW XUMHUH B TYMaHUTapHOU cdepe NesTeTbHOCTH
oOmiecTBa. XMMHUYECKOE COIepKaHue yueOHOM AUCIUIUTUHBI «EcTecTBO3HaHUE» MPH OCBOSHUH CIEIUAIBHOCTH.
Tema 2.1. CoaepsxkaHue y4eOHOI0 MaTepHaJIa 2
OcHoBHbIE TOHATHA U | JIeKIHsI, TEOPETHYECKOE 3aHATHE 2
3aKOHBI XUMHUHU [Tpeamer xumun. BemectBo. Atom. Monekyia. XUMHUYECKHH 3J1eMEHT U GOpMBI ero cymiecTBoBanus. [IpocTeie u 2
CJIOKHBIE BEIIECTBA.
Tema 2.2. Conepxxanue yueOHOro MaTepuajia 2
Ilepuonnueckuii 3akoH | [IpakTHYecKoe 3aHATHE 2
u lleproanyeckas Otkpseitue Ilepuonmyeckoro 3akoHa. Ilepumonmueckas cucrema xumudeckux snemeHtoB (.M. Menneneesa.
CHCTEMa XUMHYCCKHUX 3HayeHUe Ilepuonnueckoro 3akoHa u [lepuoguyeckoid cuctemMbl XuMuieckux snemMeHToB [[.M. MeHneneeBa nng
anementos JI.W. Pa3BUTHS HAYKU U IOHUMAaHUS XUMUYECKON KapTHHBI MUpA.
Menneneena
Tema 2.3. Conep:xxanue yueOHOro MaTepuajia 2
Crpoenue BeriecTBa Jlekiusi, TeopeTHYECKOE 3aHSATHE 2
KoBaneHtHast cBs3b: HenoJisipHas W mnosisipHasd. MoHHas cBsa3b. KaTwoHbl M aHMOHBI. MeTannuyeckas CBSI3b. 2

BonopoaHas cBsi3b.
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Tema 2.4. Copepxanue yueOHOro MaTepuajia 2
Bopa. PactBopsl Jleknusi, TeOpeTHYECKOE 3aHSATHE 2 2
Bona B mpupoze, ObITy, TEXHHKE U Ha Tpou3BoAcTBe. PU3NUECKUe U XUMHUYECKUE CBOWCTBA BoAbl. OnpecHeHue 2
BOJIbI. ArperaTHble COCTOSIHUS BOJBI M €€ IEPEXO0/Ibl U3 OJHOTO
arperaTHoro COCTOSIHUSA B APYToOe€.
Xumuueckue peakuuu. [loHstre o xumuueckoil peakiuu. TUIbI XUMHUYECKUX PEAKLIMMA.
CxopocTh peakiu U GakTopbl, OT KOTOPHIX OHA 3aBUCHT.
Tema 2.5. Coaep:xkaHue y4eOHOro MaTepuajia 4 1,2
Heopranuueckue Jlekuusi, TeopeTHYECKOE 3aHATHE 2
COCAMHCHUA Knaccudukarus HeOpraHMIECKUX COSTUHEHHMI 1 UX CBoiicTBa. OKCHUJIBI, KUCIOThI, OCHOBaHHUSA, coyd. [ToHsATHE O
ruzpoause conei. Cpesa BOAHBIX pacTBOPOB COJIEH: KHUCIIas, HEUTpasbHasl, el04YHas. BorxopoaHblil noka3aTens
pH pactBopa.
Jlekuus, TeopeTnyeckoe 3aHATHE 2
Mertasmisl u HeMeTautbl. Metamtsl. O0mmue pu3ndecKkue 1 XUMHUIECKUE CBOMCTBA METAIIIIOB. 2
Hemeramnsl. OO6mias XapakTepUCTHKa IJIABHBIX IOJArPYII HEMETAJUIOB Ha IpUMepe rajoreHoB. Bakueiimme
COEMHEHUs] METAJJIOB M HEMETAJIJIOB B IPUPOJE U XO35IUCTBEHHOMN JESITENIbHOCTH YeJIOBEKa.
Oprannyeckasi XUMHSA
Tema 2.6. CoaepsxkaHue y4eOHOI0 MaTepHaJIa 6
Opranuueckue Jlekuus, TeopeTnyeckoe 3aHATHE 6 12
COCINHCHNA OCHOBHBIE MOHATHUS] OPTaHUYECKOW XUMHUU U TEOPHSI CTPOEHUS OpraHndeckux coequHeHuil. [lonsitue nzomepun.
Vrnesopopoasl. IlpenenvHble W HempeaenabHbIE YrieBoAopoAbl. Peakuus mnonuMepusauuu. [Ipuponnsie
UCTOYHHUKH YTJIEBOJIOPOIOB.
Jleknusi, TeopeTHYECKOE 3aHATHE 2
Kucnopoaconepxamiue opranuueckue BeulecTBa. IlpeacTaBuTenu KUCIOPOACOAECPKALIUX OPraHUYECKUX 2
COEIMHEHMI: METHUJIOBBIN U ATHJIOBBIA CIIMPTHI, TIUIEPUH, YKCYCHAs! KUCIOTA. JKUPBI KaK CIOXKHBIE dPHUPHI.
A3oTconepkaliie OpraHMYecKue COEeTUHEHHS. AMUHBI, aMUHOKHCIOTHI, Oenku. CTpoeHune M Ouosoruyeckas
(byHKIMSI OENKOB.
IpaKkTHYecKoe 3aHsTHE 2
[Inactmaccel u BonokHa. [loHsiTHE O macTMaccax U XUMHYECKHMX BOJIOKHax. HarypanbHble, cMHTETHYECKHE U 2
HCKYCCTBEHHBIE BOJIOKHA.
2 cemecTp
Pazpnean 3.
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Buomnorus

Tema 3.1. Conepxanue yueOHOro MaTepuajia 2
Buonorus - Jlekuusi, TeopeTHYECKOE 3aHIATHE 2 1
COBOKYITHOCTh HayK O | JKuBasi mpupoa Kak o0beKT M3y4eHHsl OMOJI0ruM. MeToJpl MCCIeOBaHUS XKUBOM NMPHUPOIBI B OHOJIOTHU. 2
YKHBOH MPHPOJIE. YpoBHH OpraHU3aIMH KU3HH.
MeToabl Hay4HOTO
MO3HaHUs B OMOJIOTHU
Tema 3.2. Coaep:kaHue y4eOHOr0 MaTepuajia 10
Knerka JleKuusi, TeOpeTHYECKOE 3aHSATHE 2 1.2

OcHOBHBIE TOJIOKEHUS KJIeTOuHOM Teopuu. KieTka - CTpyKTypHO-(DyHKIMOHAJIbHAs (3JIEMEHTapHas) eJUHULA 2
KU3HU.
Crtpoenue kietku. [IpokapuoThl 1 3yKapuoOThl — HHU3IIKE U BBICHINE KIIETOYHBIC OPTaHU3MBI.
Knerounoe smpo, GyHKIMS siapa: XpaHEHHE, BOCIPOU3BEICHHE W Tepeladya HacJeJACTBEHHOW HH(OpMaluu,
pEryNsnns XMMUYECKON aKTUBHOCTH KJIETKH.
Jlekuusi, TeopeTHYECKOE 3AHATHE 2
Bbuonoruueckoe 3HaueHHEe XUMHUYECKUX 3JeMEHTOB. Heopranmueckue BemiecTBa B COCTaBe KJIETKU. Poib Boabl 2
KaK pacTBOPHUTEIII U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH cpellbl OpraHM3MOB. YTJIEBOJBI M JIUIH/IBI B KIIETKE.
Crpykrypa u 6nonorunueckune GyHkiun 6eaxoB. CTpoeHHE HYKICOTHIOB U CTPYKTYpa MOTHHYKICOTHIHBIX IIeTIeH
JAHK u PHK, AT®.
Jlekusi, TeopeTHYECKOE 3aHSATHE 2
Bupycsl u 6akrepuodaru. Heknerounoe crpoeHue, )KU3HEHHBIH LUK U €r0 3aBUCUMOCTh OT KJIETOYHBIX (hOpM 2
XU3HH. Bupycel — Bo3Oyaurenn WHGEKIMOHHBIX 3a0oieBaHuil; moHsATHE 00 OHKOBHpycax. Bupyc
nmmyHoaedunura yenoseka (BUY). IMpodunakruka BUY-undexnmu.
IIpakTHYecKoe 3aHsITHE 4 2
CpaBHUTENIbHBIN aHAIHM3 CTPOCHUS KJIETOK PACTEHUH M dKUBOTHBIX. 4

Tema 3.3. Conepxxanue yueOHOro MaTepuajia 12

Opranuzm Jlekuusi, TeopeTHYECKOE 3aHATHE 2 1,2
Opranusm — eanHOE 11e70e. MHOTOoOOpa3ue OpraHu3MoB. 2
OOMeH BeIIeCTBOM M SHEpPrHed ¢ OKpYy)KaIoUled cpenol Kak HeoO0XOIMMOE YCIOBHE CYIIECTBOBAHUS KHBBIX
CHCTEM.
Jlexuus, TeopeTuueckoe 3aHsITHE 2
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Jlenenue KI€TKM — OCHOBA POCTA, Pa3BUTHUS M PA3MHOKEHHUSI OPIaHU3MOB. 2
[Tonsitue 00 MHAUBUIYaTLHOM (OHTOTEHE3), SMOPHOHAIBHOM (AMOPUOTEHE3) U MOCTIMOPHOHAIBHOM Pa3BUTHH.
Jlekuus, TeopeTnyeckoe 3aHATHE 2
['eHeTnyeckass TEPMHHOJIOTHS W CHMBOJHMKA. 3aKOHOMEPHOCTM HacienoBaHus. HacienoBaHue NpU3HAKOB Y 2
yenoBeka. [lomossie xpomMocombl. ClLiensIeHHOE ¢ MOJI0M HacyienoBaHue. HacneacTBeHHbIe O0I€3HN YeoBeKa, UX
NpU4KHBL U TpodunakTuka. CoBpeMEHHBIE TIPEICTaBICHHSI O TeHE U TEHOME.
['eneTnyeckre 3aKOHOMEPHOCTH M3MeHYnBOCTU. Kiaccudukanus Gpopm n3MeHUnBOCTH. BiusiHue MyTareHOB Ha
OpPTraHM3M YeJIOBEKa.
Jlekusi, TeopeTHYECKOE 3aHATHE 2
[Ipenmer, 3agaum U METOABI CceleKUMU. ['eHeTHYecKue 3aKOHOMEpHOCTH cenekiuu. Ydyenue H.M. BaBuioBa o 2
[EHTPaxX MHOT000pa3us U MPOUCXOKICHHS KyJIbTYPHBIX PACTCHHM.
buoTexHoorusi, ee TOCTHKEHHs, TEPCTIEKTHBBI Pa3BUTHS.
IIpakTH4YecKoe 3aHsITHE 4 2
Perenne sneMeHTapHBIX TEHETUYECKUX 3aa4 4

Tema 3.4. Copneprxanne yueOHON HHPOpMAITUH 8

Bun Jlekuusi, TeopeTHYECKOE 3aHATHE 2 1,2

DBOIIIOLMOHHAS TEOPHUS U €€ POJib B (JOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTWHBI MuUpa. Bun, 2
ero kpurepuu. [lomynauus kak CTpyKTypHas eIMHULA BHAA M 3BOMOUMU. CHHTETHYECKas TEOPHs SBOJIIOLMU.
JIBMoKyIIM€e CUIIbI 3BOJIIOLUN B COOTBETCTBUU
¢ cuHTeTn4ecKo Teopueit sBosonnu (CTI).
Jlekuusi, TeopeTH4YecKOe 3aHATHE 2
['urmoTe3sl TPOUCXOXKICHHUS KU3HHU. Y CIIO)KHEHHE JKUBBIX OpPraHM3MOB Ha 3eMiie B MPOLECCE HBOJIOINU. 2
AHTpOTIOTeHE3 U €T0 3aKOHOMEPHOCTH. JloKa3aTenbCTBa pOICTBA YETIOBEKA C MIICKONUTAIOIINMH )KUBOTHBIMH.
Jlekuus, TeopeTnyeckoe 3aHATHE 2
DKosorudeckune (HhakTopbl AHTPOIIOTEHE3a: YCIOKHEHUE TIOMYIISIIMOHHON CTPYKTYPHI BU/Ia, N3TOTOBJICHUE OPYIUil 2
Tpyda, TEpexoa OT pACTHTEIBHOTO K CMENIAHHOMY THIYy NHUTAaHHA, HWCHOJb30BaHue OrHs. [losBienue
MBICITUTEIILHON IESTENILHOCTH U YICHOpa3AeabHOM peun. [IporcxokaeHne 4eI0BeYeCcKuX pac.
IIpakTuyeckoe 3ansiTHe 2 2
AHanu3 ¥ OIIeHKA Pa3TUIHBIX THIIOTE3 MPONCXOKICHHS JKU3HU U YEIOBEKA. 2

Tema 3.5. Conep:xxanue yueOHOro MaTepuajia 12

DKOCHCTEMBI Jlekuusi, TeopeTHYeCKOE 3aHATHE 2 12
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[IpeameT 1 3a7a4M SKOJIOTHUN: YICHHE 00 SKOJIOTHYECKUX (haKTopax, yueHHEe O COOOIIeCTBAX OPTaHU3MOB, YICHUE 2
o buocdepe.
Jlekuusi, TeopeTHYECKOE 3aHIATHE 2
Dkosnorudeckue (HakTopbl, 0COOCHHOCTH WX BO3IEHCTBHS. DKOJOTHYECKasl XapakTepucThka Buna. [loHsaTre 00 2
9KoJIorHuecKkux cucremax. llenu nutanus, Tpouueckue ypoBHH.
Jlekuusi, TeopeTHYECKOE 3aHATHE 2
BuoreoneHo3 Kak SKOCHCTEMA. 2
buochepa — rnobanbHas sxocucrema. Yuenue B. 1. Bepuaackoro o 6mochepe. Ponb KUBBIX OpraHHU3MOB B
6uochepe. buomacca. buonormueckuit KpyroBopor (Ha mpumepe Kpyropopora yriepona). OCHOBHbIE
HanpaBJICHUs BO3/IEHCTBUS YeJoBeka Ha onocdepy.
Jlekuus, TeopeTHuecKOe 3aHATHE 2
Tpanchopmaninst €CTECTBEHHBIX YKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoIeHO30B). 2
IIpakTHyeckoe 3aHATHE 4
Pemenne sxoornueckux 3aaad. 4
Bcero 110 4.

JUst XapaKTepUCTHKH YPOBHS OCBOSHMS y4eOHOTO MaTepHaia CIOIb3yIOTCs CIeAyIoIue 0003HaYeHUS:

1.- o3HaKOMUTENBHBIN (Y3HAaBaHHE paHee U3YUEHHBIX 0OBbEKTOB, CBOICTB);

2.- peTPOYKTUBHBIN (BBITOIHEHHE JCATEIBHOCTH 110 00pasily, MHCTPYKIIUHU HITH IO/ PYKOBOJICTBOM);

3.- MPOIYKTUBHBIN (TUTAHKPOBAHUE M CAMOCTOSTEIBHOE BHIIOJIHEHUE JESITETHHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4).
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2.3 XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEFHOM JEATEJIbHOCTH

CTYJIEHTOB

Cooepotcanue odyuenus

Xapaxmepucmuka 0CHOBHBIX 6U006 YUeOHOUl 0eAmeabHOCHU
ooyuarwuiezoca (Ha ypoene yueoHvIX 0eiicmeuil)

PU3UKA

BBenenue PazBute crnocoOHOCTEH SCHO M TOYHO WH3JNaraTb CBOM MBICIH,
JJOTUYCCKU O6OCHOBBIB21TL CBOIO TOYKY 3pCHUA, BOCIPHUHUMATL H
aHAIM3UPOBATh MHEHHS COOECETHUKOB, NpU3HABAas IMPaBO JAPYroro
YeJIoBeKa Ha HHOE MHEHHE.

[IpuBeneHre MpUMEPOB BIMSHUS OTKPHITHI B (U3UMKE HA MpPOrpecc B
TCXHUKC N TCXHOJIOTHUU ITPOU3BOACTBA
MEXAHHUKA
Kunematuka O3HakoMJIeHHE €O Croco0aMy OMHCAHUS MEXaHUYECKOTo JBMKEHUS,
OCHOBHOM 3aJ1a4€il MEXaHUKH.
W3ydyeHue  OCHOBHBIX  ()M3MUECKUX  BEJIMYUH  KUHEMATHUKH:
MepeMENIeHHs, CKOPOCTH, YCKOPEHHUSI.
Habmonenue OTHOCHUTEIbHOCTH MEXaHUYECKOTO JIBUKCHHUSL.
dopMyIMpPOBaAHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.
HccnenoBanne paBHOYCKOPEHHOTO TMPSMOJIMHEHHOTO JBIXKCHHS (Ha
npuMepe CBOOOIHOTO MaJeHHs TelI) U PaBHOMEPHOTO JIBIDKEHUS Tela
10 OKPYKHOCTH.
[Tonnmanue CMBbICIa OCHOBHBIX buznyecKkux BEJIMYMH,
XapaKkTEPU3YIOIINX PABHOMEPHOE ABIIKEHHUE TEJIA 110 OKPY)KHOCTH
JAuHaMuka [Tonnmanue cMmbpicia TakuxX (PU3MUECKUX MOJIENEN, KaK MaTepualibHas

TOYKA, NHEPLHUAIIbHAS CUCTEMA OTCUETA.
M3mepeHune maccel Tella pasauuHbIMU cnocoOamu. M3mepeHue cuin
B3aMMOJCHCTBUA Tel. DBblunMcieHue 3HaYeHUsT YCKOPEHMs Tel 110
M3BECTHBIM 3HAUECHUSM JEHCTBYIOIIUX CUJI U MAcC Tell.

YMeHue pasznuuaTh CUIy TsDKeCTH M Bec Tena. OObsACHEHME U
IIPUBE/ICHNE IPUMEPOB SIBJICHUSI HEBECOMOCTH.

[TpuMeHeHHe OCHOBHBIX MOHATHH, (HOPMYT M 3aKOHOB JMHAMHMKH K
PELICHUIO 3a]1a4

3aKOHBI COXpaHEeHHUs B
MexXaHHuKe

OOBsiCHEHHE PEaKTHBHOTO ABMKEHHsS Ha OCHOBE 3aKOHAa COXPAaHEHUS
uMIynbca. lIpumeHeHne 3akoHa  COXpaHEHUs MMIyJIbca U
BBIYMCIICHUS] U3MEHEHUI CKOPOCTEH TEJI IIPU UX B3aUMOJICHCTBUSAX.
Brruncnenue paboThl CUl U U3MEHEHNS KUHETUYECKOW SHEPTUU Tena.
BelunciieHre NOTEeHIMAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM I10JIE.
XapakTepucTUKa NPOU3BOAMTEIBHOCTH MAalIMH M JIBUTAaTelIed ¢
UCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OCHOBBI MOJIEKYJIIPHON ®U3WKH U TEPMOJANHAMUKH

Mouekyasipaas DopMyIHpPOBAHUE OCHOBHBIX TMOJOKEHUU MOJEKYISIPHOKMHETHYECKOM
Ppusuka TeopuH. BBIMOTHEHNE HSKCMEPUMEHTOB, CIY)KAaUX OOOCHOBAaHUEM

MOJIEKYJISIpHO-KUHETHUECKOl Teopun. HabmiogeHne OpoyHOBCKOTO
JBIDKCHUS U sIBICHUS T y3un.
Onpenenenre mapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSSHMM Ha
OCHOBAHUWU YPaBHEHHS COCTOSHUS UJI€aTLHOTO Ta3a.
[IpencraBnenne B BuAe Trpaduka H30XOPHOrO, H300apHOTO U
M30TEPMUYECKOTO TMpOoLEeccoB. Briuncienne cpenHed KHUHETHYECKOU
SHEPTrUM TEIUJIOBOTO JIBMKEHUSI MOJEKYN MO M3BECTHOM Temmeparype
BEIIIECTBA.
W3mepenne BIaKHOCTH BO3lyXa

TepmoauHaMuka DKCNEPUMEHTAIBHOE HCCIIEIOBAaHUE TEIUIOBBIX CBOMCTB BEILIECTBA.

Pacuer xommdecTBa TCIJIOTHI, HGOGXOIII/IMOFO AJIL OCYHICCTBJICHUS




Ipolecca MpeBpalleHus BEeIIeCTBA U3 OJJHOTO arperaTHOr0 COCTOSIHUS B
Jpyroe.

Pacyer m3aMeHeHus: BHYTpeHHEW >HEpPruu Teil, paboThl U MEpelaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU MEPBOT0 3aKOHA TEPMOJMHAMUKH.
OO0bsiCHEHHE TPUHIIUIIOB ACWCTBUS TEIUIOBBIX MAaIIUH

OCHOBBI JIEKTPOANMHAMHUKHA

DJIeKTPOCTATHKA

Brruncnenue cui B3auMOICHCTBUS TOUCUHBIX IJICKTPUUECKUX 3apPsIIOB.
Bbruncnenye HanpsyKEHHOCTM M IOTEHLUaNa 3JIEKTPUYECKOTo IO
OJIHOTO M HECKOJIbKUX TOUEUHBIX 3apsI/I0B.
W3mepenune pazHOCTH OTEHIMAIIOB.
[TpuBenenue IPUMEPOB IIPOBOIHUKOB,
KOHJICHCATOPOB.

Habmtoienue sBIEHUS 3IIEKTPOCTATUYECKOM WMHIYKIUU U  SBICHUS
NOJIIPU3ALMY IU3JIEKTPUKA, HAXOSIIETr0Csl B 3JIEKTPUUECKOM I10JI€

JUDJICKTPHUKOB u

ITocTosIHHEBIN TOK

H3mepenne MOIIHOCTH dJekTpuueckoro Ttoka. Mamepenne I/AC u
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

COop U HCcTBITaHUE NEKTPUUYECKUX LIETIeH C Pa3IMYHbIM COeIMHEHUEM
MIPOBOJIHUKOB, PACUYET MX MMapaMeTPOB

MarunuTtHoe moJie

HaGmronenne nelCTBUS MAarHUTHOTO TOJS HA TPOBOJHUK C TOKOM,
KapTUHOK MAariuTHBIX TIOJIEH.

dopMmynHpoBaHUE MPABUIIA JIEBOI PYKU TS ONIpeAeTICHUs] HapaBICHUS
CUJIBI AMIiepa.

Brruncnenue cun, 1eHCTBYIOMIMX Ha MPOBOJAHUK C TOKOM B MAarHUTHOM
I10JIE, o0BsICHEHHE IMpuHIUIIa IICIZCTBPISI SJICKTPOABUIATCIIA.
VccnenoBanue siBICHUS JIEKTPOMArHUTHOM WHIYKIIUH

KOJIEBAHMSA 1 BOJIHBI

MexaHnnyecKue
KOJIe0aHUA U BOJHBI

[TpuBenenue npumepoB KojebaTeNbHBIX ABWKeHUN. HccnenoBanue
3aBHCHUMOCTH Tepuojia KojeOaHui MaTeMaTHUeCKOro MasiTHUKa OT €ro
JUIMHBI, Macchl M aMIUIUTYyAbl KosiebaHui. OmnpeneneHue yCKOpPEHHUs
CBOOOJHOIO MAJACHUSI C TOMOIIbI0 MATEMATUYECKOT0 MAasITHUKA.
HaGnronenne xonebanuii 3Byuamiero Ttena. llpuBeneHue 3HaueHuUs
CKOPOCTH pacipOoCTpaHEHUs 3ByKa B Pa3IMYHBIX cpefax.

YMeHue 00bsSICHATh MCIIOJIb30BaHKE YIAbTPa3ByKa B MEAMIIMHE

DJIEKTPOMarHuTHbIE
KOJ1e0aHMS Y BOJIHBI

HaGnronenue ocuuuiorpaMM rapMOHUYECKHUX KoJeOaHMM CHIIbI TOKa B
Lenu.

OObsicHeHHE TpeBpalleHUs PHEPrUd B HJICATHHOM KOJeOaTeIbHOM
KOHTYPE.

W3ydenue ycTpoiicTBa M IPUHLIMIIA AEUCTBUS TpaHchopmaropa.
AHaiu3 cxeMbl Iepeiauu 3JIEKTPOIHEPTUH Ha OOJIbIINE PACCTOSHUS.
[IpuBeneHre mNpuUMEpPOB  BHUJIOB  PaJAMOCBA3H. 3HAKOMCTBO  C
YCTPOMCTBAMM, BXOAAIMMH B CHCTEMY PaJHOCBA3H.

OO0cyxienne 0cCOOCHHOCTEN pacIpOCTpaHEHHUs PaJHOBOITH

CBeToBbI€ BOJIHBI

[IpuMmeHeHrne Ha MpakTUKE 3aKOHOB OTPAXEHUSI W MPEIOMIICHHUSI CBETa
npu peuieHnn 3agad. HaGmonenue sBrneHus TuGpakiuyd U JUCTIEPCUU
CBeTa. YMEHHUE CTPOUTH U300paKeHUs MPEIMETOB, TaBaeMbIe JIMH3AMHU.
Pacuer onTudecKkoy CUIIBI JIMH3BI

3JEMEHTHI KBAHTOBOM ®U3UKH

KBanrToBble cBoiicTBa
cBeTa

HaGnronenue ¢orosnexrpuueckoro sdexra. Pacuer makcumambHOR
KHHETHYECKOW SHEPTUH JIEKTPOHOB 1ipu poTorddexTe

Pdusuka aToma

dopmynupoBaHue moctynaroB bopa. HaOmrogenuwe nuHeddaroro u
HEMPEPHIBHOTO CIIEKTPOB.
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Pacyer 4yacToThl M JUIMHBI BOJHBI MCITYCKa€MOTO CBETa MpHU Mepexoje
aToMa M3 OJIHOTO CTAlIMOHAPHOTO COCTOSIHUS B IPYTOE.
OO0bsicHeHHe PUHIINIIA ACWCTBUS Ja3epa

duzuxka aTOMHOI0
SiIpa M 3JIeMEHTAPHBIX
YacTHII

HaGnronenue tpekoB anbda-gactull B kamepe Bunbcona. Perucrpanus
SIIEPHBIX M3JIYYEHUM C MOMOIIbIO cueTyuka ['eirepa.

Pacuer sHEprum cBsi3u aTOMHBIX SEP.

[lonnmMaHue NEHHOCTH HAY4YHOrO TO3HAHMUS MHpa HE BOOOIIE s
YeJ0BEYEeCTBA B LEJIOM, a I KaXIO0ro oOydarollerocs JU4YHO,
LEHHOCTU OBJIAJICHUSI METOJOM HAy4YHOTO TMO3HAHUS JUIS TOCTHKEHUS
ycrexa B JII000M BUI€ TPAKTUUYECKON JAESITEIbHOCTH

BCEJIEHHAS M EE 3BOJIIOLUSA

Crpoenne u pa3putne

OO0BsicHeHHE MOJIeNu paciuupsoneiics Beenennoi

Bcesiennoi
IIpoucxoxnenue HaGnronenue 3Be3n, Jlynel um mimaHer B Tteneckon. Habmonenue
CoJiHeYHO# CHCTeMBbI | COJIHEYHBIX IISITEH C IIOMOIIBIO TEJIECKONa
XUMMUSA
BBenenue PackpelTe BKJIaJa XMMHYECKOW KapTUHbI MHpa B  EIUHYIO
€CTECTBEHHO-HAayYHYIO0 KapTUHY MUDA.
XapakTepuCTUKAa XUMUH KaK POU3BOAMTEIBHOM CHIIbI 001IecTBa
Baxueiimue YMeHue  [gaTh  ONpElNelIeHHE W ONEpUpOBaTh  CIEAYIOLIUMHU
XUMHUYECKHEe MOHATHS | XUMHUUYECKUMU TOHATUSMHU: «BEIIECTBO», «XUMHYECKUH DIEMEHTY,

«aTOM», «MOJIEKYy-Ja», «OTHOCUTEJIbHBIC aTOMHas M MOJEKYJspHas
MaccChl», «HOH», «aJUIOTPOIHUS», «HU30TOIBDY, «XUMHUYECKasi CBS3bY,
«BQJEKTPOOTPULIATEIBHOCTDY, «BAJIEHTHOCTbY», «CTEHEHb OKHUCIICHUS,
«MOJIbY», «MOJIIpHas Macca», «MOJSPHBIH O00bEM TIa3000pa3HbIX
BEIIIECTBY, «BEILECTBA MOJIEKYJIIPHOI'O M HEMOJIEKYJIIPHOI'O CTPOEHUS»,
«pacTBOPBDY, <GJIEKTPOIUT M HEIIEKTPOIUT», «IIIEKTPOJUTHUECKAS
JUCCOLMALIUA», «OKUCIMUTEIb W BOCCTAHOBHUTEIbY», «OKHCIEHHE U
BOCCTAHOBJICHHE», «CKOPOCTh XHMHUYECKON pPEaKIUN», «XUMHYECKOe
paBHOBECHE», «YIJIEPOAHBIM CKeneT», «(QyHKIHMOHAIbHAs TIpyMIay,
«A30MEPUSI»

OcHOBHBIE 3aKOHBI
XUMUH

dopMynupoBaHHE 3aKOHOB COXPAHEHUS MAaCcChl BELIECTB U OCTOSIHCTBA
COCTaBa BELIECTB. YCTAaHOBJIEHHE NPHYNHHO-CIECACTBEHHON CBS3H
MEXIY COACpP)KaHHEM JTHX 3aKOHOB W HAMMCAHHEM XHMHMYECKHX
dbopMyI U ypaBHEHHIA.

PackpeiTie  ¢Qusmueckoro cmpicna cuMBONMKH  [lepuogmdeckoit
Tabnuiel  xumudeckux oanemeHToB JI. M. MenneneeBa (HOMepoB
DIIEMEHTa, TMepHuoAa, TPYNNbI) UM  YCTAHOBIEHHE  MPUYUHHO-

CJICZICTBEHHOM CBSI3M MEXKIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU
W3MEHEHHUs CBOWCTB DJIEMEHTOB M OOpa30BaHHBIX HMHU BEIIECTB B
Iepuoaax u rpymnmax.

XapakTepucTuka 3JIEMEHTOB MajblX MEPHOJIOB MO UX TMOJOXKEHHUIO B
ITepuonnueckoii cucreme JI. 1. Menneneena

OcHoBHbIE Teopuu
XUMHH

YcTaHOBIGHHE 3aBHCHMMOCTH CBOMCTB XMMHYECKHMX BEIIECTB OT
CTPOCHHSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX JIEMEHTOB.
XapakTepucTUKa Ba)XHEHIIMX  TUIIOB XMMHYECKHUX CBSI3€M U
OTHOCHUTEJBHOCTH 3TOM THHonornu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS KPUCTALINYECKUX PELIETOK.
DopMyJIUPOBAHNE OCHOBHBIX MOJOKEHUN TEOPHUH SIICKTPOJIUTHUYECKON
JIACCOLIMAMA M XapaKTEPUCTHKAa B CBETE€ OTOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUM.
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@OpMyIMPOBAaHHE OCHOBHBIX IIOJIOKEHUH TEOPUM XHMHYECKOTO
CTPOEHUS OPraHUYECKUX COCIMHEHUM M XapaKTEPUCTHKA B CBETE 3TOU
TEOPUM CBOWCTB BAXKHEWILIUX IPEICTABUTEIEH OCHOBHBIX KJIACCOB
OPraHNYECKUX COCTMHEHUN

Baskueiinme BenecTrsa
U MaTepuajbl

XapakTepucTuKa CTPOCHHsSI aTOMOB M KPHUCTAJJIOB M Ha 3TOH OCHOBE
00X (HU3NIECKUX M XUMUIECKIX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, IIOJy4YeHUS U
MPUMECHEHHE BXXHEUIIINX HEMETAIIIOB.

XapakTepucTUKa COCTaBa, CTPOCHHUS M OOIIMX CBOMCTB Ba)KHEHIIHMX
KJIACCOB HEOPTAaHUYECKUX COCTUHEHUN.

OnucaHue cocTaBa W  CBOMCTB BAOXKHEHIIUX  MpeCTaBUTENECH
OpPTaHWYECKUX COCIWHEHUH: METaHOJa M ITAHOJA, CIOXKHBIX A(UPOB,
KUPOB,  MbUI, KapOOHOBBIX  KHCIOT  (YKCYCHOM  KHCIIOTHI),
MOHOCaXapuJ0B (IJIFOKO3bl), TMCaXapua0B (caxapo3bl), MOIUCAXapUIOB
(kpaxMana M LEeJII0NI03bI), aMUHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX H
CUHTETHYCCKHX TTOJTMMEPOB

XUMHYeCKUH A3BIK U
CHUMBOJINKA

Hcnonb3oBanue B YyuyeOHOH M MNpo(ecCHOHAIBHOW J1eATebHOCTH
XUMHUYCCKUX TCPMUHOB U CHUMBOJIUKH.

HaspiBaHue  M3y4yeHHbIX  BEUIECTB [0  TPUBHAIBHOMN
MEXJIYHApOJHOM HOMEHKJIAType U  OTpaKCHUE COCTaBa
COEZIMHEHUH C OMOILBI0 XUMUYECKUX (popMyII.
OTpakeHue XHUMHUYECKUX IPOLECCOB C
XMMUYECKHUX peakuil

501051
9THUX

IIOMOIIBI0  YPABHEHUH

XuMHu4YecKHe pPe€aknumn

OObsicHEHHE CYNTHOCTH XHWMHYECKHX mporeccoB. Kiaccupukamus
XUMUYECKUX PEAKLUI 110 pa3JIMYHBIM IIPU3HAKAM

XyuMuuyecKkuu BrInosHeHME XMMHUYECKOTO 3KCIEPUMEHTAa B IMOJIHOM COOTBETCTBUU C
IKCNEPUMEHT MpaBUIaMU TEXHUKH 0€30MaCHOCTH.
Habmtonenue, ¢pukcupoBaHue U ONMCAaHUE PE3YJIbTAaTOB MPOBEIEHHOTO
HKCIIEPUMEHTA
Xumunueckasi [IpoBeneHNEe CaMOCTOSITENHHOTO MOMCKA XUMHUYECKON HWH(pOpManuu c
uHdopmanus WCIIOJIb30BAHUEM  PA3JIMYHBIX HUCTOYHUKOB  (HAYYHO-TIOMYJSPHBIX

U3JlaHul, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB WHTepHera);
UCMOJIb30BAaHUE KOMITBIOTEPHBIX TEXHOJIOTMH A  0o0paboTKH U
nepesayd XuMU4ecko HH(pOpMaLUK U €€ IPEICTABICHUS B Pa3InYHbIX
bopmax

IIpopuiabHoe n
npogeccuoHAJIBHO
3HAYMMOE COJepKaHue

OO0bsiCHEHHE XMMUYECKUX SIBJICHUH, MPOUCXOAAIUX B IPUPOJIE, OBITY U
Ha MPOU3BO/ICTBE.

CoOmroienne  TpaBWJI  AKOJOTUYECKH
OKpYKarolllen cpere.

OrneHka BIUSHHUS XMMHYECKOTO 3arpsi3HEHUS OKPYXKAIOWIEH cpenbl Ha
OpraHu3M YeJOBEKa U JIpyrue uBble opraHu3mMbl. CoOmo1eHre paByil
06e3omacHOTO OOpamieHusi ¢ TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMHU,
1a00paTOPHBIM 000PYIOBAaHUEM.

Kputnyeckass oleHKa TOCTOBEPHOCTH XWMHYECKOW WHMOpMAIIHH,
MOCTYMAIOUIeH U3 Pa3HbIX HCTOYHUKOB

rpaMOTHOr0O IIOBCACHUA B

BUOJIOI'Us

buogorna —
COBOKYITHOCTb HAYK O
JKMBOM NpUpoe.
MeToabl HAYyYHOI'O
NO3HAHHUSA U B
OMOoJIOTHH

3HAKOMCTBO C O0bEKTaMH U3y4eHHs] OUOJIOTHH.

BeisiBnenne ponu  Ouonmoruu B (JOPMHPOBAHUM — COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KAPTHHBI MHpa W IMPAKTHYECKOW JEATEIbHOCTH
moaen
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Kaerka 3HAKOMCTBO C KJIETOYHOM TEOPUEN CTPOCHUSI OPraHU3MOB.

[TonyueHue npeacTaBiIeHUs O PO OPraHUYECKMX M HEOPraHMYECKHX
BEUICCTB B KIIETKE.

3HaHUE CTPOEHHS KIETOK I10 pe3yiabTaraM padOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe ONUCHIBaTh MHUKPOIIPENaparbl KIETOK pacTEHUH. YMeHue
CPaBHMBAaTb CTPOEHUE KJIETOK PACTEHHH MU JKUBOTHBIX II0 TOTOBBIM
MUKpoIpenaparam

Opranuszm 3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOXEHMsS OpraHu3MOB, CTaauil
OHTOI€HE3a Ha IIPUMEpPE YeIOBEKa.

3HAaHME ITPUYUH, BBI3BIBAIOIINX HAPYLICHUS B Pa3BUTHH OPTraHU3MOB.
YMeHHe M0Ib30BaThC MEHETUYECKOM TEPMUHOJIOTHEN U CHUMBOJIUKOM,
pelaTe IpOCTENIINE TeHETUYECKUE 3a1a4H.

3HaHME OCOOEHHOCTEM  HACJIEACTBEHHOW M  HEHACJICJCTBEHHOMU
U3MEHYMBOCTH M UX OMOJIOIMYECKON POJIM B 3BOJIIOLIUHU SKUBOTO

Bun YMeHne aHanu3upoBaTh W OIEHUBATH  PA3JIMYHBIE  THIOTE3bI
MIPOUCXOXKICHUS KU3HU Ha 3eMJIe.

YMeHne npoBOAUTH  OMHCaHWE OcoOell  OJHOrO0  BHAA IO
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3sButne crocoOHOCTEH SCHO W TOYHO H3JaraTh CBOU MBICIIH,
JIOTUYEeCKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHS, BOCHPUHUMATH U
aHAJM3UPOBATh MHEHHS COOECEIHUKOB, MpHU3HABas IPaBO JPYroro
YeJIOBEKa Ha MHOC MHEHHME.

YMeHne 10Ka3bIBaTh POJCTBO YEIOBEKA M MJICKOMUTAIOIINX, OOIIHOCTD
1 PaBEHCTBO YEJIOBEYECKHUX pPac

IKOCHCTEMBI 3HaHWE OCHOBHBIX JKOJOTHYECKHX (DAaKTOPOB M HX BIUSHHUS Ha
OpraHu3Mbl. 3HaHME OTJIMYUTENIbHBIX IPU3HAKOB MCKYCCTBEHHBIX
coobmecTB — arposkocucteM. IlomydeHnne mpeacTaBieHHS O CXeMe

DKOCHCTeMBI Ha mpumepe Ouocdepsl. [lemoHcTpamus yMeHUs
MOCTAHOBKH  TIeJICH  JIEATCIIBHOCTH, IUITAHUPOBAaHWE COOCTBEHHOMN
JESTENIbHOCTH ISl JTOCTHKEHHUSI TIOCTAaBICHHBIX IIeTIeH, MpeaBHUICHUs
BO3MOXXHBIX PE3YJIbTATOB ITUX JIEHCTBUH, OpraHU3aluyd CaMOKOHTPOJIS
U OIICHKH TOJIYU€HHBIX pe3ynbTaToB. OOydeHHe COOII0ICHUIO TPaBUI
MOBEJICHUS B TPHPOJie, OCPEIKHOMY OTHOIICHHIO K OHOIIOTHYECKUM
00BeKTaM (pacTeHHSIM U )KUBOTHBIM M MX COOOIIIECTBAM) U UX OXpaHe

3. YCJIOBUS PEAJIM3ALIMU PABOYEN ITPOTPAMMbBI YUEBHOM JUCIUILINHBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

Peanuzanus nporpamMmel yueOHOW AUCHMILIMHBI TpeOyeT HalIW4yusl y4eOHbIX KaOWHETOB IO
¢u3uKe, XuMHUH, OMOJIOTHH, OCHAIEHHBIE CTIEUATU3UPOBAHHON Y4eOHON MeOeNbio U CpelICTBaMU
oOyuenusa. B cocraB kaOuHeTOB 1O ¢U3MKE, XUMHH, OHOJOTUU BXOIAT JabOpaTOpUu C
71a00paHTCKON KOMHATOM.

O6opynoBanue y4eOHOro KaOWHETa: IMOCAJOYHBIE MECTa MO KOJWYECTBY OOYyUYarOIIMXCS,
pabouee MecTO TMpernoAaBaTeNs; JIEMOHCTPAI[MOHHBIA CTOJN; BBITSDKHOM IIKag; KOMIUIEKT
y4e€OHUKOB MO (PU3UKE, XUMUHU, OMOJIOTUH; KOMIUIEKT HArJISAHBIX OCOOMIi; KOMIUIEKT TECTOBBIX U
WH/IMBUYaJIbHBIX 33/1aHUH; TabopaTopHOE 000pYAOBaHHE.

TexHuueckue cpeicTBa 00y4eHHs: MHTEPAKTHBHAsl JOCKAa C JIMIIEH3MOHHBIM MPOrPaMMHBIM
o0ecrieyeHreM, MyJIbTUMEIMITHOE 000pyA0BaHNE, CBOOOTHBIN TOCTYIl B MHTEPHET.

[Tpu peanuzamus mporpamMmbl yuyeOHOM aucuuIuIMHbBl «EcTecTBO3HaHUE» MOTryT OBITh
UCIIOJIB30BaHO Mporpammuoe odecnieueHue Big Blue Button (BBB), Moodle, SAnuck.
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3.2. UndopmanuonHoe obecnieyenue odydyeHus. Ilepeyenb pexoMeHAyeMBbIX y4eOHBIX
U3JIaHNi, HHTEPHET-PECYPCOB, TOMOJHUTEIbHOI JUTEPATYPHI

OcHoBHasl TuTeparypa:

1. Mamkoga, C. B. EcrecrBo3nanue (boranuka. 3oomorus) : yaebnoe nocooue mius CIIO /
C. B. Mamkoga, E. U. Pynusuckas. — Caparos : IlpodobpazoBanue, 2019. — 147 c. — ISBN
978-5-4488-0745-9. — Tekcr : anextponHsii // [ludpoBoit odpazoBarenbHbiil pecypc IPR SMART
. [caiit]. — URL: https://www.iprbookshop.ru/107195.html (mata oGpamienus: 12.04.2022). —
PesxuM poctyna: 1uist aBTOPU3UP. TOJIb30BaTeIeH

2. Yakak, A. A. ®usuka : yuebnoe nocodue ans CIIO / A. A. Yakak, C. H. Jleryra. —
CaparoB : IlpodobOpazoanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Tekct :
anektponublt // IudpoBoii obOpasoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92191.html (mata o6pamenus: 12.04.2022). — Pexxum noctyma: uist
aBTOPU3HUP. M10JIb30BATEIEH

3. [Maneiruna, A. B. ®usuka : madoparopusiii npaktukym mast CIIO / A. B. Tlansiruna. —
CapatoB : IIpodobOpazoanme, 2019. — 84 c. — ISBN 978-5-4488-0331-4. — Tekcr :
anekTponHsd // Iudposoii obOpazoBarenbublii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/86155.html (mara obpamenus: 12.04.2022). — Pexum mocryna: s
ABTOPH3UP. MOJIb30BaTEIICH

4. JlurBunoBa, T. H. O0mias u neoprannyeckas xumus : yaeOnuk / T. H. JIutBuHoBa, A. B.
Tem3okoBa, A. T. TxakymunoBa. — PocroB-Ha-/lony : ®enuke, 2021. — 554 c. — ISBN 978-5-
222-35202-1. — Texcr : anexrponnsbii / Ludposoit odpasoparensHbii pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/104644.html (mara oOpamenus: 18.04.2022). —
Pexxwum noctyna: st aBTOpU3HP. OIB30BATENCH

5. Jlyneiiko, T. I'. Xumus : yueOnuk mia CIIO / T. I'. Jlyneiiko, O. B. /1610, E. A.
PemernukoBa. — CaparoB, Mocksa : [IpodoOpasoBanue, At Ilu Ap Meama, 2020. — 308 ¢. —

ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr : »anexrponHsid // I{udposoit
obpazoBarenbHbiid pecype IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/94217.html
(mata oOpamenusi: 12.04.2022). — Pexxum noctyma: Juis aBTOpH3Up. mojib3oBaTeneid. - DOI:

https://doi.org/10.23682/94217

6. Kyp6atoBa, H. C. O6mas 6uonorus : yae6Hoe nocobue st CITO / H. C. Kyp6atosa, E.
A. KosnmoBa. — Caparos : Hayunas xkuaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr
: anekTpoHHblt // Iludpooit obpazosarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (mata obpamenus: 12.04.2022). — Pexum noctyma: ist
aBTOPH3UP. MOJIb30BaTeNeH

7. Bepxomenuiea, FO. I1. buonorus : yaedbnoe nmocoodue mist CI1O / FO. I1. Bepxomieniiena.
— CaparoB : IlpodobpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — TekcT :
anektponnsld // IludpoBoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91854.html (nara obpamenus: 12.04.2022). — Pexxum goctyna: s
aBTOPU3HUP. MOJIb30BaTENIEH

8. KoHuenmuu cOBpEMEHHOTO €CTeCTBO3HaHMUsS : y4yeOHbIM cmpaBounuk mius CIIO /
cocrasurenu E. I1. Kucenes, T. B. bapanoBa. — Capatos : [Ipodo6pazoBanue, 2019. — 95 ¢. —
ISBN 978-5-4488-0315-4. — Texkcr : anekrponnsit // Ludposoit obpazoBarensHbiit pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/86138.html (nata o6pamenwus: 25.04.2022).
— Pexxum gocTyna: st aBTOPU3UP. MOJIb30BaTeNIeH

JlononHUTENBHAS IUTEPATYpA:

1. Banosa (Kombuiosa), B. /I. Ananutudeckass XuMusi 1 (pU3NKO-XMMUYECKHE METOMbI
ananuza / Banosa (Konsuiosa) B./l., [Tapmuna E.W. - Mocksa :/lamxkos u K, 2018. - 200 c.: ISBN
978-5-394-01301-0. — URL: https://new.znanium.com/catalog/product/430507 (mara oOparieHus:
01.08.2019). — Pexxum gocTyra: IjIst aBTOPHU3. MOIb30BaTeseil. — TeKCT : 3JeKTPOHHBIH.

2. Cracp, H. ®@. O6mas u Heoprannyeckas xumus: cnpaBoyHuk aiast CIIO / H. @. Cracs ;
nox pex. A. I1. Uneun. — Caparos : [Ipodo6pa3zosanue, 2017. — 92 ¢. — 978-5-4488-0022-1. — URL:
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http://www.iprbookshop.ru/66393.html (mata oOpamenus: 01.08.2019). — Pexxum mocryma: yis
aBTOpU3. OJIb30BATENEH. — TEKCT : AJEKTPOHHBIN

.NuTepuer-pecypcsr:

1. [PRbooks : snexTponHO-OnbmMoreunas cucrema / Ob5C IPRbooks ; OO0 «Aii I1u
Op Meauay, 3JIeKTPOHHOE TIEPUOIUIECKOE H3aaHue «wWww.iprbookshop.ru». — Caparos, [2010-]. —
URL: http://www.iprbookshop.ru/ (nara oopamenus: 01.08.2019). — Pexxum noctyna: uist aBTOpu3.
oJIb30BaTeneil. — TEeKCT : ANEeKTPOHHBIN.

2. Znanium.com : 3JE€KTpOHHO-OMOIMoTeuHas cucrema / ObC Znanium.com, OOO
«Hayuno-uznarensckuii nentp Mudpa-My». —-Mocksa, [2011-]. — URL: http://znanium.com/ (gara
obopamienns: 01.08.2019). — Pexxum gocryma: Juis aBTOpU3. TMoJyib3oBaTeneil. — Tekcr
3JIEKTPOHHBIMN.

3. Hanmonanenas snekrponHas 6ubmmuoreka (HOb) : denepanbHas rocynapcTBeHHas
uHopmanronHas cucrema / MunucrepctBo Kynstypst PO. — Mocksa, [2004-]. — Pexxum mocryma:
https://rusneb.ru (nara oopamenus: 01.08.2019). — Pexxum noctyna: ajst aBTOpU3. MOJIb30BATEICH.
— TekcT : 3eKTpOHHBIN.

4, OnekTpoHHas O6ubmmoTexka COYMHCKOTO TOCYIapCTBEHHOI'O YHHMBEpCHTETa : 0asa
nauubix. — Coum, [2017- ]. — URL: http://lib.sutr.ru/ (aata oopamienus: 01.08.2019). — Tekcr :
AJIEKTPOHHBIN.

3.3. Meroanueckoe o0ecneyeHne o00pa3oBaTeJIbHOIO IMpouecca I 00y4eHus:
UHBAJHAO0B U JIHI C OTPAHUYEHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus opraHM3alliM M COJEp)KaHUE OOY4YeHMs] W KOHTpOJIS 3HAHUM WHBAJIUIOB U
oOyyatomuxcst ¢ OB3 mno pgucuuiuimHe «EcTecTBO3HAaHHE» ONpeNeNnsioTcs HpOorpamMMoit
JTVCIUTUTMHBL, aIalTHPOBAHHONM TP HEOOXOIUMOCTH [Tt O0y4eHHsI YKa3aHHBIX 00yUJaroIInXCsl.

Opranuzanus o0ydeHus:, TeKyIel 1 IPOMEeKyTOUHOW aTTeCTalluu CTYACHTOB-UHBAIMIOB U
ctyneHToB ¢ OB3 ocymecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH TNCHXO(PHU3NICCKOTO pPa3BUTHSA,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbsI TAKUX O0YUYaIOIIHUXCS.

Hcxons 3 ncuxo(u3nyueckoro pa3BUTUS U COCTOSHUS 3/10pOBbs CTYJEHTOB-WHBAJIUAOB U
cryaenToB ¢ OB3, opraHusylorcs 3aHATHS COBMECTHO C JAPYIMMH OOYYaroIIUMHCS B OOIIMX
rpynmnax, HUCIHOJb3ysl COLMAIbHO-aKTHBHBIE W pPEQIEKCUBHBIE METOJbl OOYYEHHs CO3/aHus
KOM(OPTHOTO MCUXOJOTMYECKOr0 KJIMMaTa B CTYJI€HYECKOH Tpylie WU, IpU COOTBETCTBYIOIIEM
3asBJICHUM Takoro oOydarolmerocsi, IO HWHIAUBUAYaJIbHOW Mporpamme, KOTOpas SBISETCS
MOJIU(HUIMPOBAHHBIM BAPHAHTOM OCHOBHOHM pabodel mnporpammbl JUCHMIUIMHBL. [lpu 3TOM
COJIep’KaHuE MPOrpaMMbl JTUCLUIUIMHBI HE H3MeHseTcs. W3MeHstoTcs, Kak mpaBuiio, (HOpMbI
00y4YeHMsI U KOHTPOJISI 3HaHUH, 00pa3oBaTeIbHbIE TEXHOJIOTHH U TUAAKTUYECKHE MaTepHaIbl.

OOyueHue CTyIeHTOB-WUHBAIUAOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WH/IMBUYaJIbHO W/WJIM C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JucranuronHoe  oOydeHue  oOecnedrMBaeT  BO3MOXKHOCTh ~ KOMMYHUKallMH  C
npernojiaBaTeseM, a Tak ke ¢ JPYrMMU oOy4yaeMbIMH TOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOJIb30BAHUEM MPOTrpaMMbl SKYpPE) , 4TO CMOCOOCTBYET CIUIOYEHHIO TPYIIbI, HArpaBisieT
y4eOHYI0 TPpYIITy Ha COBMECTHYIO paboTy, 00CyXAeHUE, IPUHATUE TPYIIIOBOTO PELICHHUS.

B yueGHOM mpoliecce s MOBBINIEHUS YPOBHS BOCIPHUSATHS M IepepaboTKH yueOHOU
UHPOPMALUK CTYJIEHTOB-MHBAIUAOB U CTyAeHTOB ¢ OB3 mnpuMeHsIOTCS MyJIbTHUMEIUHHbBIE U
CHeUaIM3UpOBaHHbIE TEXHUYECKHME CpEJICTBAa IpHeMa-lieperadyd y4deOHOM wuHbopManuu B
JOCTYNHBIX (opMax Uil CTYJACHTOB C pPa3IMYHBIMU HApYIICHUSMH, O00ECHEeUMBACTCS BBITYCK
aNnbTepHATUBHBIX  (OPMATOB MEYaTHBIX MaTepuanoB (KPymHbIH MPUPT), DIEKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB B  (opmax, aganTUpPOBAaHHBIX K OrPAaHUYEHUSIM  370POBBS
o0y4aromuxcsi, HaJIu4rue Heo0X0JMMOr0 MaTEPUATbHO-TEXHUUECKOTO OCHAIIICHHUSL.

ITon6op u pa3paboTka y4eOHBIX MaTepHAJIOB MPOU3BOAUTCS IpPENojaBaTesieM C Y4eTOM
TOr0, YTOOBI CTYAEHTHl C HApyLIEHUSIMHU CllyXa [OJy4aad HWHGOPMAIUI0 BHU3YyalbHO, C
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HApYIICHUSMHU 3pEHUs — ayauaibHO (HampuMep, ¢ HMCIHOJIb30BAaHUEM IPOTPAMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yyeOuvie KYpCbl KOMOPHIX MpeOyIOm Om CMmMyOeHmo8
BbINOJIHEHUSL ONPEOeNIeHHbIX Cneyupuueckux Oelcmeutl U npedcmasisuux coooi npooiemy unu
Oeticmeue, HeBbLINOIHUMOE O/l CIYOEHmMO8, UCHbIMbIBAIOWUX MPYOHOCMU C NepedsUudceHuem Ul
peuvto, oosazanvt 6 PIJ] yuecmv smu ocobennocmu u npeonazamv CMyOeHMaM-UHBATUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie Memoobvl 3aKpenieHus u3yiaemo20 mamepuaia.

JIssi OCYIIECTBIICHUSI TPOIEIYpP TEKYHIEro KOHTPOJIS YCIEBAEMOCTH U IMPOMEKYTOUHOM
aTTectanuu oOydJaromuxcs MHBAHIOB U jull ¢ OB3 QoHI OIEHOYHBIX CPEACTB MO AUCIUILUIHHE,
MIO3BOJISIONINN OLEHUTH JOCTH)KEHHE UMHU PE3yJIbTaTOB O0YYCHHUS U YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETCHIIMI, TMPEIyCMOTPEHHBIX YYE€OHBIM IUTAHOM M paboyeil mporpaMMoil JAHCIHILTHHBL,
QAN TUPYETCS Il 00YYArOIIUXCsl MHBAIHM/IOB | JIUI] C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS
C y4YETOM HWHIUBUIYaJTbHBIX TCUXO(PU3UOJIOTHUYECKUX OCOOCHHOCTEeH (YyCTHO, NMHCHBMEHHO Ha
Oymare, NMUCBMEHHO Ha KOMIIbloTepe, B (opme TectupoBanus W T.1.). [Ipu HeoOXoammoctu
0o0ydJarmuMcsl  TPEIOCTABISICTCS JOTMOJTHUTEILHOE BpeMs JUIsl TIOJATOTOBKM OTBETa MpH
NIPOXOXKJICHUU aTTECTAIINH.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYUEBHOM JUCIHUILIAHBI

Tekymmii KOHTPOJIb M OIIGHKA pPE3YJIbTAaTOB OCBOCHHS YYEOHOH JTUCIMILIMHBI
OCYIIECTBIISICTCS TIPEIOJIaBaTe]IeM B MPOIECCe MPOBEIACHHUS 3aHATHH, a TAKXKE BBIIOJHEHUS
00y4aroIUMHUCS CaMOCTOSITENILHOW (BHEAyJAUTOpHOW paboThl). [IpoMexyTouHas arrTecTanus B
dbopme nmuddepeHITIPOBAHHOTO 3a4€Ta BO 2 CEMECTPE.

PesynbTarel 00ydeHus
(OCBOEHHbBIE YMEHUSI, YCBOCHHBIE 3HAHUS)

@DopMBI U METO/IBI KOHTPOJISL U
OIICHKY PE3YJIbTaTOB O0yUCHUS

J JMYHOCTHBIE!

- YCTOMUYUBBIA UHTEPEC K UCTOPUU U JOCTHKEHUSIM B
o0JacTh €CTEeCTBEHHBIX HAayK, YYBCTBO TOpPJOCTH 3a
POCCHICKHE ECTECTBEHHBIE HAYKH;

- FOTOBHOCTh K  MpPOJODKEHHIO  00pa3oBaHus,
MOBBIIIEHUIO KBaJTM(pHUKAIUU B n30paHHOU
npodeccuoHabHOM ~ AESITENbHOCTH C  HMCIHOJIb30BAaHUEM
3HaHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTH
KOMIIETEHIIM B 00JacTH €CTeCTBEHHBIX HAayK JUIs
YyelloBeKa | o01ecTBa, YMCHHE HUCIOJb30BaTh

TCXHOJOTMYCCKHUEC NOCTUKCHUSA B obactu (I)I/I3I/IKI/I, XHUMUU,

ouoJIorun TS TTOBBITIICHHUS CcOOCTBEHHOTO
HMHTEJIEKTYaTbHOTO pa3BUTUA B BBIOpAHHOM
po¢eCCUOHATBHON JIEATETLHOCTH;

- yMEHUe MPOAHATIU3UPOBATH TEXHOT'CHHEIC

MOCNENCTBUS ISl  OKPYXKAIOIIeH cpenpl, OBITOBOM U
MPOU3BOJACTBEHHOM JIESATEIBHOCTU YEIOBEKA;

- TOTOBHOCTb CAMOCTOSITEJILHO JOOBIBATH HOBBIE IS
ce0sl eCTeCTBEHHO-Hay4YHbIe 3HAHHUS C MCIOJIb30BAaHHEM

AJI 3TOTO JOCTYITHBIX UCTOYHUKOB HH(bOpMaL[I/II/I;

- YMEHHE  yOpaBisATh  CBOEH  IO3HABATEIbHOMU
JEATEIIbHOCTBIO,  MPOBOAUTH  CAMOOLIEHKY  YpPOBHS
CcOOCTBEHHOTO HHTEIUIEKTYATLHOTO Pa3BUTHS,

- YMEHHE BBICTPANBATh KOHCTPYKTUBHBIE

B3aMMOOTHOIIIEHUS B KOMaHJI€ 10 PEMICHUIO OOIUX 3a71ad

ITrucbMEeHHBI KOHTPOJIb B hopMe:

- TECTUPOBAHUS;

- BBINOJIHEHUS HHAMBUIYAIbHBIX
3aJaHNH;

- pCIICHUS TO3HABATCIIbHBIX 3a/1a4.

Y CTHBIN KOHTPOJIB B hopme:
- UHIUBUYaIbHOTO OMPOCa;
- (ppoHTaNBEHOTO OMpOCa;

- COOOIIEHUH 10 TEME.

[IpomexyTounass  arrecrauusi B
dbopme b hepeHIIMPOBAHHOTO
3auéTa BO 2 ceMecTpe
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B 00J1aCTH €CTECTBO3HAHMUS;

o MeTanpeaMeTHbIE:

- OBJIAJICHUE YMEHUSIMH ¥ HaBBIKAMH DPa3JIMYHBIX
BUJIOB TIO3HABATEIIBHOW JESTEIBHOCTH JUIA HW3Yy4YCHHUS
Pa3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUPA;

- NPUMEHEHHE  OCHOBHBIX  METOJOB  ITO3HAHHS
(HaOmroIeHHs, HAYYHOTO SKCIEPUMEHTA) JUIsl W3y4YeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
C KOTOPBIMH BO3HHMKAaE€T HEOOXOIAMMOCTH CTaJIKHBATHCS B
npodeccuoHanbHOU cdepe;

- YMEHUE ONpPEeIATh eIN U 33Ja4d JICATEIbHOCTH,
BBEIOMpATH CPEACTBA JUIsl KX JOCTH)KCHUS Ha TIPAKTHKE;

- YMEHHUE HCIOJIb30BAaTh PA3JIUYHbIC UCTOUHUKHU IS
MOJIyYCHUsI ~ €CTeCTBEHHO-Hay4YHOH  uHpopmammu U
OLICHUBATh €€  JOCTOBEPHOCTb IS JOCTHIKCHHSI
IMOCTaBJICHHBIX IEJICH 1 3a/1ad4;

. npeAMeTHbIE:

- c(OPMHUPOBAHHOCTh TPEACTABICHUNH O IEIOCTHOM
COBPEMEHHOW  E€CTECTBCHHO-HAYYHOH KapTHHE MHpA,
NPUPOJIC KAaK CAMHOM IEIIOCTHOW CHCTEME, B3aWMOCBS3H
YeloBeKa, MPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciiTabax BceneHHOM;

- BJIQJICHUE 3HAaHUSAMH O Hauboysee BaKHBIX
OTKPBITUSIX U JIOCTHKCHUSAX B 00JaCTH €CTECTBO3HAHWUS,
MTOBJIMSIBIIIAX HA 3BOJIIOIUIO TIPEICTABICHUNA O TIPUPOJIEC, HA
pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

- c¢(hopMUPOBAHHOCTH YMEHUS MIPUMEHSTH
€CTECTBCHHO-HAyUHbBIC 3HAHUS JUISt 00BIICHEHHS
OKI)Y)KaI-OHlI/IX HBHGHHﬁ, COXp AHCHU A 3)IOpOBI)$[,
obecreyeHus 0€e30IMacHOCTH JKU3HEIEITENLHOCTH,

OEepeXHOr0 OTHOLIEHUS] K TMPUPOAE, PalUOHAIBLHOTO
IIPUPOAONOJIB30BaHUsA, a TaKK€ BBINOJIHEHUS PO
IrPaMOTHOTO OTPEOUTEIIS;

- c(OPMHPOBAHHOCTh MPEACTABICHUH O Hay4YHOM
METOJIe¢ IO3HAaHUS TMPHUPOABI U CPEACTBAX HU3YUYECHHUS
MeramMmpa, MakpoMHMpa W MHUKPOMHpA;  BIJIAJICHUE
MpUeMaMH €CTECTBEHHO-HAyYHBIX HaOJIOJEHUI, OMBITOB,
UCCIIEIOBAaHUM M OLICHKH JOCTOBEPHOCTH IIOIYYEHHBIX
pE3yJIBTATOB;

- BJIQ/ICHUE TOHSATUITHBIM aIapaToM €CTECTBEHHBIX
HayK, II03BOJISIONIMM II03HAaBaTb MHp, Yy4acTBOBAaTh B
JTUCKYyCCUAX IO  €CTeCTBEHHO-HAayYyHbIM  BOIpOCam,
UCIOJb30BaTh Pa3IMYHble MUCTOYHUKHM HHMOpMAIUM A
MOATOTOBKHU COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCUTHCS
K  coobmenusMm CMMU, copepxamyM  HaydyHYIO
nH(pOpMaILIHIO;

- c(OpMHPOBAHHOCTH YMEHUU MOHUMATh
3HAYUMOCTb €CTECTBEHHOHAYYHOTO 3HAHMS JUISl Ka)KJIOTro
YeJIoBEeKa, HE3aBHCUMO OT €ro mnpogeccCHuOHAIbHON
NeSTeNIbHOCTH, pa3inyaTrh (DakTbl U OLIEHKH, CPaBHHUBATh
OLICHOYHBIE BBIBOJBI, BHUJIETh WX CBSI3b C KPUTEPUAMH
OIIEHOK W CBSI3b KPHUTEPHEB C OMNPEJEICHHOW CHUCTEMOM
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[EHHOCTEH

OO01mMe KpUTEPUH OLIEHKH Pe3y/IbTATOB OCBOEHUSI Y4eOHOM TUCIUTIIHHBI
B yCTHBIX M IHCBMEHHBIX OTBETaX CTYACHTOB HAa MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHSIX, B
COOOIIEHNAX M JOKJIaAax, 3cce M APYrux (opMax ayIuTOpPHOH M CaMOCTOATENBLHON pPaboThHI, a
TaKkKe B TEKYUIMX MPAKTUYECKUX paboTax yuUUTHIBAIOTCA: TJIyOMHAa 3HAHWM, BiIaJeHUE
HEOOXOUMBIMU YMEHMSIMH (B 00bEME MpOrpamMmbl), JJIOTHYHOCTh M3JI0KEHUSI MaTepuiia, BKIOYast
0000111eHus, BBIBOJIBI, COOJIIOJJEHHE HOPM JIMTEPATYPHOU PEUH.

OLEeHKY «OTJIMYHO» 3acily’)KMBaeT CTYICHT, TBEPJAO 3HAIOLIMN MPOTrpaMMHBIN MaTepual,
CUCTEMHO M TIpPaMOTHO M3Jaraloliuii ero, JEMOHCTPUPYIOLIUN HEOOXOAUMBIH YpOBEHb
KOMIIETEHIIUM, YETKUE, CKAaTble OTBETHl HA JONOJHMUTEIbHBIE BONPOCHl, CBOOOJHO BiaACIOLIUI
HNOHSATHUIHBIM annapaToM.

OneHKy «XOpomIo» 3acily’)KUBAaeT CTYAEHT, MPOSIBUBLIMI IOJHOE 3HAHUE MPOrPAMMHOIO
MmarepHaia, JeMOHCTPUPYIOIUN CPOPMHUPOBAHHBIE HA JIOCTATOYHOM YpPOBHE YMEHHUS M HAaBBIKH,
YKa3aHHbIE B MpOrpaMMe KOMIIETEHIMM, JONYCKAIOIIMA HENpPUHIUIHNAIbHbIE HETOYHOCTU IpU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

O1eHKY «yd0BJIeTBOPHUTEIBHO» 3acily’KUBAaeT CTYACHT, OOHApYXMBIIWHM 3HAHUSA TOJBKO
OCHOBHOI'O MartepHaja, HO HE YCBOMBIIMH JeTajlu, JONMYCKAaroIUWi OMMOKH HPUHIHUIHATIBHOTO
XapakTepa, JEMOHCTPUPYIOIIMM He J0 KOHIAa c(OpMHpOBaHHBIE KOMIETEHLIUH, YMEHUs
CHUCTEMATHU3UPOBATh MaTepUall U A€NaTh BBIBOJBI.

OLeHKY «Hey/I0BJIETBOPUTEJIbHO» 3aCIyKHBAaeT CTYAEHT, HE YCBOMBIIUNA OCHOBHOTO
COJIepKaHUsl MaTepuana, He YMEIOIUH CUCTeMaTH3UpoBaTh MH(OpMAaIuio, AeaaTb HEOOXOIUMBbIE
BBIBO/JIbI, YETKO ¥ TPAaMOTHO OTBEYaTh Ha 3a/IaHHbIE BOIIPOCHI, IEMOHCTPUPYIOLINI HU3KUNA YPOBEHb
OBJIa/IEHUS] HEOOXOIUMBIMH KOMIIETEHIIUSIMH.

IIpumepHbIe TeMBbl pedepaToB (10KIA10B), HHIMBUAYAIbHBIX IPOCKTOB:
* Marepust, popmbl ee IBUKEHUS U CYILIECTBOBAHUSI.
* [IepBsii pycckuii akanemuk M.B.JIomoHOCOB.
* MckyccTBO M mponecce Mo3HaHMUs.
* du3nKa U My3bIKAJIBHOE UCKYCCTBO.
* [[BeTOMYy3BIKA.
* Ou3nka B COBpPEMEHHOM LIUPKE.
* @u3nyecKre METOJbl HCCIEI0BAHHUS NaMATHUKOB HCTOPWUH, APXUTEKTYpbl M IPOWU3BEACHUHN
UCKYCCTBA.
* Hayuno-texnudeckuii mporpecc u mpo6sieMbl 3KOJIOTHH.
* bUOTEXHONIOTHS ¥ TeHHas HHXKeHepus — TexHosiorun X XI Beka.
* HaHoTexHONOrMsT Kak NIPUOPUTETHOE HAMNPABICHHWE pPAa3BUTHS HAyKd W NPOU3BOJACTBA B
Poccuiickoit @enepanuu.
* OxpaHa OKpyXaroliei cpesibl OT XUMUYECKOTO 3arpsi3HEHNUS.
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* PacTBOpBI BOKpYT Hac.

* YcTpaHeHHe ®KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX MPEANPUATHAIX.

* VcTopust BOBHUKHOBEHHS M Pa3BUTHS OPraHUYECKONH XUMUH.

* YIeBobl U UX POJIb B )KUBOM MPUPO/IE.

* JKupbl Kak mpOYKT NUTAHUS U XUMHUYECKOE CHIPHE.

* HexBaTka mpo10BOJIBCTBHS Kak IN100anpHas MpobdiemMa 4eI0BEeYeCTBa U ITyTH €€ PEeLICHUS.
» CpezcTBa TUTHEHBI HA OCHOBE KUCIIOPOJICOAEPKAIUX OPraHUIECKUX COSTUHEHHA.

* CUHTETUYECKHE MOIOIIIME CPEJICTBA: TOCTOMHCTBA U HEJIOCTATKH.

* Jlepunur Oenka B MNHUIIEBBIX MPOAYKTAX W €ro NPEOJOJICHHE B paMKax II0OaTbHOM
IIPOJIOBOJILCTBEHHON POIPaMMBI.

* B.I. Bepuazackuii u ero yaenue o 6uocdepe.

* lcropus u pa3BuTHE 3HAHUI O KIIETKE.

» OKpy:Karolas 4eJioBeKa Cpeia M €€ KOMIIOHCHTHI: pa3InIHbIC B3TJISIIBI HA OJIHY MPpoOIemy.
* [Tonynsinus Kak equHUIa OMOJIOTUYECKOM SBOIOIHH.

* [Tomynsanus Kak SKOJIOTHYECKAs €AUHHIIA.

» CoBpeMeHHBIE B3TJIsAbl HAa OMOIOTUYECKYIO IBOJIOIUIO.

» CoBpeMeHHBIE B3I HA TPOUCXOKICHNE YEIOBEKa: CTOJIKHOBEHNE MHEHHIA.

* CoBpeMeHHBIE METO/IbI HCCIIEI0OBAHUS KIIETKH.

* Cpenpl 0OMTaHUS OPraHU3MOB: IPUYHHBI Pa3HOOOpa3usl.

Bonpocs! 11 NOATOTOBKH K NPOMEKYTOYHOM aTTeCTALUM:
1. MexaHnuyeckoe ABUKEHUE, €r0 OTHOCUTEIbHOCTh. 3aKOHbI AMHAMUKH HbroToHAa.
2. Cunbl B mpuUpoOnE: YNPYroCTh, TPEHHUE, CHJIA TSKECTU. 3aKOH BCEMHUPHOTO TSITOTCHHUS.
HesecomocTs.
3. Umnynbc. 3aKOH COXpaHEHUsI UMITYJIbCa U PEaKTUBHOE JIBUKEHUE.
4. TToTeHnuanpHas U KUHETUYECKas SHEPrys. 3aKOH COXpaHEeHHsI MexaHu4ecKkor sHeprun. Padora u
MOIIHOCTb.
5. Mexanndeckue konebanus. Ilepuon u vacrora kosneGaHuii. MexaHnndyeckue BoiHbI. CBOHCTBa
BOJIH.
6. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BAHNUE B TEXHUKE U MEIULIUHE.
7. Uctopusi atomMuctudeckux ydeHuil. HaOmioleHuss ¥ OMBITHI, MOATBEPIKIAIOIINE aATOMHO-
MOJIEKYJIIPHOE CTPOEHUE BELIECTBA. Macca U pa3Mephl MOJIEKYIL.
8. TerutoBoe aBmkeHue. Temmneparypa Kak Mepa cpeHell KHHETUUECKOM SHEPTUH YaCTHIL.
9. Monekynbl U XxuMHuuecKasi cBa3b. OOBSCHEHUE arperaTHhIX COCTOSHUM BemiecTBa U (ha30BBIX
MEePEX0A0B MEXY HUMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEACTaBICHUM.
10. 3akoH coxpaHEHHs] HHEPTrUU B TEIUIOBBIX mMporeccax. HeoOpaTUMbIH XapakTep TEIIOBBIX
IIPOLIECCOB.
11. TerioBbIE MalIMHbBI, UX MPUMEHEHHE. JKOJOTHYECKHE TPOOIIEMBI, CBS3aHHbBIE C IPUMEHEHUEM
TETJIOBBIX MAIlIMH, U TIPO0JIeMa SHEProcOepeKeHUSI.
12. DnexkTpuueckue 3apsapl M UX B3aUMOJEHUCTBHE. OiekTpuueckoe moisie. [IpoBomHuMku u
M30JITOPHI B AJIEKTPUYECKOM IOJIE.
13. ITocTosiHHBIN 31eKTpUUYecKuid TOK. CHila TOKa, HanpsHDKEHUE, SJIEKTPUUYECKOE COTIPOTUBIICHUE.
14. 3akon Oma Jy1s ydacTKa Lenu.
15. TenoBoe AeiCTBUE ANEKTPUUECKOTO TOKa U 3akoH J[xoyins-JIeHna.
16. MarautHoe TmoJie TOKa W JEWCTBME MArHUTHOTO TIOJISI HAa TMPOBOJHHK C TOKOM.
DNEeKTPOABUTATEND.
17. SIBnenue >neKTpOMarHUTHOW MHAYKUMU. DnekTporeneparop. Ilepemennsiit Tok. [lonyuenne u
repeaya AIEKTPOIHEPTUU.
18. DnexTpoMarHuTHbIE BOJIHBI. PailOCBA3b 1 TEIEBUACHUE.
19. CBer Kkak seKTpoMaruuTHas BoyiHa. MHTepdepennus u audpakius cBera.
20. ®otorhdeKT n KOpImyCKyJIIpHbIE CBOMCTBA cBeTa. Mcronb3oBanue GpoTtodddexra B TEXHHUKE.

25



21. Ctpoenue aToma: IUTaHETapHas Mojenb U Monenb bopa. IloriomeHne u ucnyckaHue cBeTa
aromoM. KBantoBanue suepruu. [IpuHImn qeicTBUsl 1 UCMOJIb30BAHKE JIa3epa.

22. CTtpoeHHU€ aTOMHOIO sjpa. PanuoakTHBHBIE H3Ty4€HHUS M UX BO3JCHCTBUE Ha >KHUBBIC
OpraHM3MBbl. OJHEpPrusl PacIlEIUICHHs aTOMHOIO siapa. flnepHas >HEpreTuka M HKOJIOTHMYECKUE
IPO0OJIEMBI, CBSI3aHHBIE C €€ UCIIOJIb30BAHUEM.

23 .Boaa Bokpyr Hac. PU3HMYECKUE U XMMUYECKUE CBOMCTBA BO/IbI.

24. PacTBOpeHHE TBEpABIX BEIIECTB M Ta30B. MaccoBas J0Jsl BEIIECTBA B PAacTBOPE KakK CIOCOO
BBIPAKCHMS COCTaBa pacTBOPA.

25. Bonnbie pecypcsl 3eMian. KadecTBo BOJBI. 3arpsi3HUTENN BOJABI M CITOCOOBI 0UMCTKU. JKecTkas
BOJa U ee ymsardeHue. OnpecHeHue BOBI.

26. Xumuyeckuid cocraB Bo3ayxa. ATmocdepa u kiaumar. O30HOBBIE ABIPHL. 3arpsi3HEHHE
aTMOC(EphI U €ro HCTOYHUKH.

27. Kucnotusie noxau. Kucinotsl u menouu. [lokazarens kucioTHocT pactBopos (pH).

28. XuMHUYECKHE IIEMEHTHI B OpraHu3Me 4denoBeka. OpraHnyecKkue U HEOPraHMYEeCKUE BEILECTBA.
OCHOBHBIE )KU3HEHHO HEOOXOAUMBIEC COSAMHEHUS: OCNKH, KHUPBI, YTIICBO/IbI, BATAMUHBI.

29. CtpoeHue OeJIKOBBIX MOJIEKYIL.

30. YrneBo/pl — IJ1aBHbIN UCTOYHHUK SHEPTUU OpraHU3Ma.

31. Pons sxupoB B opranusmMe. X0JIeCTEpHUH.

32. MuHepasibHbIC BEIIECTBA B POAYKTaX MUTAHUS, MAIIEBHIE JOOABKH.

33. CbanaHCcUpOBaHHOE MMUTAHUE.

34. Ilonstue «xku3Hb». OCHOBHBIE MPU3HAKK >KUBOIO: [HMTAaHUE, JbIXaHWE, BbIACICHUE,
pa3apaxuMoCTh, IOJIBUKHOCTD, Pa3MHOXKEHHE, POCT, pa3BUTHE.

35. lonsarue «opranuszm». PaznooOpasue >KUBBIX Opranu3MoB. [I[puHIHIEI X KiIaccuukanmu.

36. Knerka — eauHMLIA CTPOSHHMsSI M JKU3HENEATENBHOCTHM opraHum3Ma. OOMeH BelecTB U
IIPEBpALEHUE SHEPTUU B KIIETKE.

37. Monekyna JIHK — HOocuTenp HacneACTBEHHONW HH(pOpMAIMH. YPOBHU OpraHU3alUU >KUBOI
IPUPOJIbL: KIETOYHbIN, OpraHU3MEHHBIN, HaJOPraHU3MEHHBII. DBOJIOLUS KUBOTO.

38. JIBrKyIIMe CUIIbI 3BOJIIOLIMU: HACIIEICTBEHHOCTh, U3MEHUMBOCTh, €CTECTBEHHBIH 0TOOP.

39. Tkanu, opraHbl ¥ CUCTEMbI OPTaHOB YEJIOBEKA.

40. ITutanue. 3HaueHWE MNWUTaHUSA I POCTA, PA3BUTHUA U >KU3HEAEATEIBHOCTHM OpraHMU3MA.
[TumeBapenue Kak mpouecc GU3NYecKor U XMMHUYECKON 00pabOTKH MUIIH.

41. Cucrema NUILEBAPUTEIBHBIX OPTaHOB.

42. IlpenynpexxaeHue MUIIEBBIX OTpaBIeHUI — OpromHoro Tuda, TM3eHTepUH, Xouepsl. ['acTput u
LUPPO3 MIEUYEHU KaK PE3yJIbTAT BIMSIHMS AJIKOTOJIsl U HUKOTHHA HAa OpPraHU3M.

43. JlpIxaHue OpraHu3MOB Kak crioco0 noiaydeHus suepruu. Opransl gpixanus JKU3HEHHAs: EMKOCTb
Jerkux. TpeHupoBKa OpraHoB JbIxaHus. bone3Hu opraHoB abIxaHus U Ux npodunaktuka. Kypenue
Kak (hakTop pHCKa.

44. JIsmxenne. KocTu, MBIIIIBL, CYXOKUIHSI — KOMIIOHEHTBI OIIOPHO-BUTATEIbHOU CUCTEMBI.

45. MplieuHble IBUKEHUS U UX PETYNALNs. Y TOMJIEHUE MBIIII] IPU CTaTUYECKON U AMHAMUYECKOM
pabote. VI3MeHeHMe MBIl IPU TPEHUPOBKE, MOCIEICTBUS TMIOANHAMUU. [IpHunHBI HapyIIeHus
OCAaHKH U Pa3BUTHUS TUIOCKOCTOIHS.

46. BHyTpeHHs cpela OpraHu3Ma: KpOBb, TKaHEBas >KUIKOCTb, JuM¢pa. OCHOBHBbIE (YHKIHUU
KkpoBU. KpoBeHOCHas cucrema.

47. IMMyHUTET W UMMYHHas cucTeMa. bakTepunm M BUpPYChl Kak NpHYMHA HH(EKIMOHHBIX
3a0o0JyieBaHUM.

48. NunuBunyanpHOE pa3BuTHE opraHusMma. IlomoBoe co3peBaHnme. MeHCTpyalsi U MOJUIIOLMSL.
OmnogorBopenue. Ob6pazoBaHue U pa3BUTHE 3apOJIbIIIA U IJ10/1a. bepeMEeHHOCTh U POJIBI.

49. BnusHue HapKOTE€HHBIX BellecTB (Ta0aka, aJKoroJisi, HApKOTHKOB) Ha Pa3BUTHE U 30POBbE
yenoBeka. HacneincTBeHHbIE M BpPOXKJIEHHBbIE 3a00J€BaHUS, IEPENAIONIMEcs TOJOBBIM IyTEM:
CIIN A, cudunuc u ap.

50. TlonsTus 6UOreoneHo3a, SIKOCUCTEMbI U OMoc@epbl. Y CTOMYNBOCTh SKOCUCTEM.
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51.BozneiicTBre 3KOJIOrMYECKMX (aKTOPOB HAa OPraHU3M UEJIOBEKa W BIMSHUE JESATEIHHOCTH
YyeJloBeKa Ha OKPYXKAIOUIYI0 cpedy (SI0XUMHUKATHI, MPOMBIIIIEHHbBIE OTXO/bI, pagualus U Apyrue
3arpsi3HEHUS ).

52. ParmonansHOE MPUPOIONIOIB30BAHUE.

53. OcHOBHBIC HAayKH O TIpUpoe (hU3KKa, XUMHUS, OUOJIOTHS ), UX CXOACTBO U OTIHYHSI.

54. EcTecTBEHHOHAyuYHBbIIl METOJ IO3HAHUS U €ro COCTaBJIAIOIIME: HAOIIOJIEHUE, HU3MEpEHue,
HKCIIEPUMEHT, TUIIOTE3a, TEOPUS.
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JIUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3ALIAN)
PABOYEHU ITPOI'PAMMBI YHEBHOU JUCIUIIJIMHbI
OY.12 ECTECTBO3HAHHUE

HanMmeHnoBanme crieluaibHOCTH
54.02.01 Ju3aiin (o oTpacisam)

PabGouass mporpamma yuebHo¥ mumcuurummabl OVY/[.12 EcrectBo3nanme Ha 2023-2024
yueOHBIN TOJ PAaCCMOTPEHA U MepeyTBEPKIeHA Ha 3aCeAaHUH ITUKIOBOH METOAMYECKONH KOMHCCUU
(U3UKK ¥ MATEMAaTUYECKUX TUCIUILINH 0€3 H3MCHEHUIA.

[TpoTokoa Ne 10 ot «26» utonst 2023 r.

[Ipencenarenb HUKIOBOM METOJUYECKON KOMUCCUU A E. B. I'epnunrep
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