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1. MACIHIOPT MPOT'PAMMBbI YYEBHOW AUCIIUILIUHBI
«ECTECTBO3HAHMUME»

1.1. O61acTh NPUMEHEHHS MPOTrPAMMBI
PabGouass mporpamma ydeOHOM  JIUCHUMIUIMHBI  SIBJISIETCS  4YacTbl0  OCHOBHOM

npodeccruonanbHOl 00pa3oBaTeNbHON mporpamMMbl B cooTBeTcTBUu ¢ DPI'OC 1o

cneruanbHocTu 40.02.04«¥Opucpyaenimsy, kBaaupuKaius — OPUCT.

1.2. MecTo y4eOHOI TMCUMIUIMHBI B CTPYKTYpe NMPOrpaMMbl NMOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

YueOnas aucuuiimHa «EcTecTBo3HaHMe» SBIsAETCS y4eOHBIM TPEAMETOM
oOsi3arenbHOM TipeameTHON obOnactu «EctectBozHanue» @PI'OC cpennero ooiero
oOpa3oBaHMUsl.

B pamkax ocBoenus IIICC3 yueOnas muciumimHa «EcTecTBO3HaHKE»
u3ydaercs B 0011eo0pa3zoBaTeIbHOM IIMKJIE Ha 0a3¢ OCHOBHOTO 00I1Iero o0pa3oBaHus
C MOJIy4YE€HHEM CPETHEr0 OOIIEro 0Opa30BaHusl.

VYyebnas JTUCITUTUTHA «EctecTBO3HaHME OTHOCHUTCS K
00111€00pa30BaTEIbHBIM AUCITUTIIIUHAM.

1.3. lean u 3a1a4u yuyeOHOH TUCHUILJIMHBI — TPeOOBAHUSA K pe3yJibTaTaM
OCBOEHUSI Y4eOHOMH TUCIHUIJIMHBI
Pabouas mporpamma opreHTHPOBaHA Ha JOCTH)KEHUE CIETYIOIINX IIEIeH:

-OCBOCHHUE 3HAHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUPa
U METOJIaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanbOoJjiee BaXKHBIMU UACSIMU U
JOCTIKCHUSIMU  €CTECTBO3HAHMS, OKA3aBIIMMH OMPEETIoNnIee BIUSHUE Ha
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

-OBIIQJICHUE yMEHUSMH TPUMEHSTh TIOJyYCHHBIC 3HAHUS  JUIS
OOBSICHCHHSI SIBIICHHHM OKPY)KAIOIIETO MHUpPA, BOCHPHUATHS HWHOOpPMAIUN
€CTECTBEHHO-HAYYHOTO U MPO(ECCHOHATFHO 3HAYMMOTO COACPKAHMS,;

-pa3BUTHE  MHTCIUICKTyaIbHBIX, TBOPUYECKHMX  CIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHUS B XOJE MPOBEICHUS MPOCTEHIINX HCCIICIOBAHUMH,
aHanM3a SBIICHWW, BOCHPHUATHS W WHTEPIPETAIMA €CTeCTBEHHO-HAYYHOU
uHpopmanuu;

-BOCTIMTaHUE YOEKIECHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB
IPUPOABI U UCIIOJIB30BAHUS JOCTIKCHUNW ©CTECTBEHHBIX HAYK JIJIST Pa3BUTHS
ITUBUJTU3AIMH | TTOBBIIICHHS Ka4eCTBA KU3HU;

-IIPUMEHEHNE €CTECTBEHHO-HAYYHBIX 3HAHUW B MPOPECCHOHATBHON
JESATETPHOCTH ¥ TIOBCEJHEBHOW KW3HM A oOecredeHus: 0e30MacHOCTH



KHU3HEACSITEIbHOCTH; TPAMOTHOTO UCIOJIB30BaHUSI COBPEMEHHBIX TEXHOJIOTHUH;

OXpaHsbl 310POBbS, OKPYKAIOILEH CPEIbI.

OcBoenue coaepxaHus yueOHOM aucuuriuabl « EcTecTBO3HAHHE)
00ecreunBaeT JOCTHKEHHUE CTYACHTaMH CIIETYIONIUX Pe3yIbTaToOB:

JUYHOCHIHBIX

-yCTOMYMBBIM HMHTEpEC K MCTOPUM U JOCTIDKEHHMSIM B 00JacTH
€CTECTBEHHBIX HAayK, YyBCTBO I'OPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIE HAYKH;

-TOTOBHOCTb K  MPOAOJDKEHUI0  OOpa3oBaHMs,  IOBBIILICHHUIO
kBaMpukanmu B KU30paHHOW  MPOQPECCHOHATBHONM  JEATEIBHOCTH  C
MCIOJIb30BaHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

-0O0ObEKTUBHOE OCO3HAHUME 3HAYMMOCTH KOMIIETEHUIMH B 00sacTtu
€CTECTBEHHbIX HayK JJisi 4YeJOBeKa M OOIIecTBa, YMEHHUE HCIOJIb30BaTh
TEXHOJIOTMYECKUE JOCTHXKEHHUS B 00JacTH (PU3UKU, XUMHH, OUOJIOTUHU AJis
HOBBIIIEHUSI COOCTBEHHOTO WHTEIJIEKTYaJlbHOTO pa3BUTHS B BBIOpaHHOM
npoheCCUOHAIBHOM JIESITENHHOCTH,

-YyMEHHE  MPOAHAIM3UPOBATH  TEXHOTEHHBIE  IOCHEACTBHS IS
OKpY>Karollen cpejibl, ObITOBOM M MIPOU3BOJICTBEHHOU IESITEILHOCTH YEJIOBEKA;

-TOTOBHOCTh CAMOCTOSITEIBHO J100BIBaTh HOBBIE ISl CEOSI €CTECTBEHHO-
Hay4yHbI€ 3HAHUS C HCIIOJIB30BAHUEM JUISI ATOrO JIOCTYMHBIX HMCTOYHHKOB
uHbopMaIuy;

-yMEHUE YIPaBJIATh CBOEH MMO3HABATEIBHOM €SI TENbHOCTBIO, TPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJNIEKTYaJIbHOTO Pa3BUTHUS;

-yMEHHUE BBICTpaBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHUS B KOMaH/IE
10 PEIICHUI0 O0MINX 3a7a4 B 00JIACTH €CTECTBO3HAHUS;

MemanpeomMemHbIx:

-OBJIa/ICHUE YMEHHUSAMH U HABBIKAMU PAa3IMYHBIX BHOB TIO3HABATEILHOM
JCATCIIBHOCTH ISl M3yUEHUSI Pa3HBIX CTOPOH OKPYIKAIOMIETO €CTECTBECHHOTO
MUpa;

-IPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOJIIOICHUSA, HAYYHOI'O
OKCIIEPUMEHTA) JUIS M3yYeHHS pa3JUYHbIX CTOPOH E€CTECTBCHHO-HAYYHOM
KapTHHBI MHpPA, C KOTOPHIMH BO3HHMKAEeT HEOOXOIUMOCTH CTAJIKHBATHCSA B
npodecCuoHANIbHOM cdepe;

-yMEHUE ONPEACIIATh IEIH U 33]]a4H eITeIbHOCTH, BEIOUPATh CPEICTBA
JUTS X TOCTHDKEHUS Ha MPAKTUKE;

-yMEHHUE HCIIOJIb30BAaTh PAa3JIMYHBIE WMCTOYHUKH JUIS  TOJTyYCHUS
CCTECTBCHHO- HAy4HOW HWH(pOpPMAIMKM W OICHHBATh €€ JIOCTOBEPHOCTH IS
JOCTHKCHHMSI IIOCTABJICHHBIX 1EJICH 1 3a/1ad4;



npeomemmuolx:

-COpPMHUPOBAHHOCTh TMPEACTABICHUN O IIEJIOCTHOW COBPEMEHHOU
€CTECTBECHHO- HAy4YHOM KAPTHUHE MHpA, MPUPOAE KAK EIWHOW LEJIOCTHOMN
CUCTEME, B3aUMOCBSI3M 4YeJIOBEKa, MPUPOJBI U 00IecTBa, MPOCTPAHCTBEHHO-
BpEMEHHBI X MaciTabax Beenennoi;

-BJIaJICHUE 3HAHUSIMU O Hau0oJiee BAKHBIX OTKPBITHIX U TOCTHXKCHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBJIMSIBIIMX HA JBOJIIOIUIO TPEACTABICHUNA O
MIPUPOJIC, HA PA3BUTHUE TEXHUKU U TEXHOJIOTUH;

-c()OpMHUPOBAHHOCTH YMEHUS PUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHMUS
TUTsl OOBSICHEHUSI OKPYIKAIOIINX SBIICHUN, COXPAHEHUS 37J0POBbs, 00CCIICUCHUS
0€30MaCHOCTH KU3HEACATENbHOCTH, OEpPEeKHOr0 OTHOIICHHS K MPHUPOJIE,
pPallMOHAIBHOTO  NPHUPOJONOJIb30BaHUS, a TaKKE€ BBINOJHEHHUS  POJU
IPaMOTHOTO TOTPEOUTEIS;

-C()OPMUPOBAHHOCTH MPEJCTABICHUNA O HAyYHOM METOJAC IO3HAHUS
NpUPOABl W CPEACTBAX W3Yy4YCHHUS] MEramupa, MakpoMupa U MHUKPOMUDA;
BJIAJICHUE TNpUEMaMH  €CTECTBEHHO-HAYUYHBIX  HAOJIOJICHUN,  OIBITOB,
MCCIICIOBAHUM U OLIEHKU JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB,;

-BJIaJICHUE MOHSATUUHBIM amnmapaTom €CTECTBEHHBIX HayK,
MO3BOJIAIOIIMM TO3HABaTh MUP, YYaCTBOBATh B JUCKYCCHUSIX IO €CTECTBEHHO-
HAy4YHBIM BOIPOCAM, MCIIOJIb30BaTh Pa3UYHbIe UCTOYHUKU MH(OpMAIUU st
MOJITOTOBKK COOCTBEHHBIX pabOT, KPUTHUYECKH OTHOCHUTHCS K COOOIICHHSIM
CMU, coaeprkailiiM HayuyHY0 UHGOPMAIIUIO;

-chOPMUPOBAHHOCTh YMEHUW TMOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOrO0 3HAaHMUS Ui KaXKIOrO  4YeJIOBeKa HE3aBUCHUMO OT  €ro
poheCCUOHAIBHOM AEATENbHOCTU, pa3indaTh (aKkThl U OLICHKH, CPABHUBATh
OIICHOYHBIE BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUAMH OILICHOK U CBS3b
KPUTEPHUEB C ONPEAECICHHON CUCTEMOW LIEHHOCTEM.

1.4. PexkomeHnayemoe KOJINYEeCTBO 4acoB Ha
OCBOEHHeE NPOrpaMMbly4e0HOM AUCHMIIMHBI:

Jlsis ouHoil popMBbI 0O0yUEeHUA:

MaKCHUMaJIbHOW y4eOHOI Harpy3ku o0ydaroierocsi 52 4acos

s 3a04Ho# popMbI 00yUeHHA:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku o0ydaromerocsi 52 4acoB, B TOM YHUCIIE:

- 00s13aTeNIbHOM ayTUTOPHON y4eOHOM Harpy3ku o0ydaromiero ¢ 6 4acos;

- CaMOCTOATEIBHON paboThI 00yuatoierocs 46 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU U CHUTIJITAHBI

2.1 O0bem yueOHOM IMCUMILIMHBI U BUABI Y4eOH0i1 padoThl (0uHast popma)

Buna yuyeoHnoii Oovem
padoThI yacog
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 52

Oo0s13aTesibHAs ayIMTOPHAA yueOHasi Harpy3Ka (Bcero)

B TOM 4YHMCIJIC:

JICKIHIMOHHBIC 3aHATHUA

MPaKTUYECKHE PAOOTHI

CamocrosiTesibHasi padoTa cTyeHTa (Bcero)

B TOM 4YHMCIJIC:

caMOCTOsITeNIbHAsI paboTa HaJ JOKIaJA0M

IIOATOTOBKA K IMPAKTHICCKUM pa60TaM

[IpomexxyTouHast arrectanus B popMme oughgpepenuyuposannozo 3auema

2.2 O0bem yueOHOI JTUCHMILINHBI U BHABI y4eOHOH padoThl (3a04uHas popma)

Bupa yueOHoi# padoThl Oovem
uacoe

MaxkcumanbHasi yaeOHas HATpy3Ka (Bcero) 52

Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAasi HATPY3Ka (BcCero) 6

B TOM YHCJIE:

JICKIIMOHHBIE 3aHSATHUS 4

MpaKTUYECKHe padoThI 2

CamocrosiTesibHas padoTa cTy/AeHTa (BCero) 46

B TOM HHUCJIC:

BeinosiHEHHE MHAMBUAYATTBbHBIX 3a1aHUN

caMoCTOsITeNIbHas paboTa HaJl JOKIAI0M

[TpomexxyTounast arrectanus B popMme oughghepenuuposannozo 3auema




2.2. TemaTuveckuii miaH u cogaep:xkanue ydyeoHoi mucuuminabiOb/l.13 EcrecTBo3HaHMe

HaumenoBanue
pa3aesioB U TeM

Couepmanne yqeﬁnoro MaTepuajia, IPaKTH4€CKUe
3aHATHUA, CAMOCTOATC/JIBbHAA paﬁoTa Oﬁy‘lalOllll/IXCH

O0bem
4acoB
(ounasn)

Oo0bem
4acos
(3aounasi

)

YposeHn
b
OCBOEHU
|

2

4

PA3BJIEJI1 PU3UKA

BBenenue

Conep:xxanue yueoHoro marepuana: Ousrnka — QyHIaMEHTAIbHAS
Hayka O Tmpupoae. EcTeCTBEHHOHAy4YHBI METOJ IO3HAHUS, €ro
BO3MOXXHOCTH M TpPaHUIbl NPUMEHUMOCTH. EJIWHCTBO 3aKOHOB
IpUpOABI U cocTaBa BemiecTBa Bo BeeneHHoi. OTKpbITUSA B (UBHKE
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHU

ITPOU3BOJICTBA.

Tema 1.1
MexaHuka

Copepxanue yueoOHoro marepuasia: Kunemaruka. Mexannueckoe

nmwxeHne. Cucrema orcuerta. Tpaektopusi aBwxkeHus. I[lyTs.

ITepemerenue. PaBHOMEpHOE  NPSAMOJIMHEMHOE  JBHXKECHUE.

CxopocTb. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBWKCHHUA. 3aKOH
ciaoxkeHust ckopocteid. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM

JIBUXKECHUU. MrHoBeHHas CKOPOCTb. PaBHOyCKOpEHHOE

NpSIMOJIMHEWHOE JIBIKEHUE. Y ckopeHue. CBOOOIHOE MaICHUETEN.

JIlunamuka. Macca wu cumia. BsammopeicTBue Tel.  3aKOHBI

JUHAMUKH. Cuel B mpuponc. 3aKoH BCCMHUPHOI'O TATOTCHU .

3aKkoHbl coOXpaHeHus1 B MexaHuke. lmmynsc Tenma. 3akoH

COXpaHEHHs wuMIlyJbca. PeakTtuBHOE [BMXeHHE. MexaHuueckas

pabota. MomrHocTh. MexaHudeckas Kunernueckas

sHeprus. Kunetuueckas sneprus u padota. [loTeHuunansHas sHeprus

SHEPrusl.

B I'PaBUTAllMOHHOM II0JIC. 3aKoH COXpaHCHHUA




MOJIHOM MEXAHUYECKOW SHEPTHUH.

1. IIpakTnyeckas padora: lccienoBaHue 3aBUCHMOCTH CHJIBI
TPEHMsI OT BeEca Tea.

Omnpenenenne XECTKOCTH TNpyXuHbL. VccienoBanue 3aBUCMMOCTU
CHJIbI TPEHUSI OT BEca TeJa.

CamocrosiTesibHAasA pa0d0Ta CTYAEHTOB: BBIIIOJHEHUE JOMAITHETO

3aJIaHus oNpaKkTUIeckor padote. [loaroroBka MOKIa 0B HA TEMBL:

1. OtkpeiTss B (U3MKE — OCHOBa IIporpecca B TEXHHUKE U
TEXHOJIOTHH IPOU3BOJICTBA.

2. HWcnpiTanue MaTepualioB Ha MPOYHOCTH MIPH yAape.

3. YaapHbie BOJHBL.

Tema 1.2
OcHoBBI
MOJIEKYJISPHOM
(pusuxu n
TePMOAUHAMHKE

Conep:xxanue y4deOHOro wmarepuaia: MouekynsapHas (QuU3MKa.
ATomucTHYEeCKass Teopusi CTpoeHMsl BemiecTtBa. HaOmogeHus wu
ONBITBI, TOATBEPKAAIOIIME ATOMHO- MOJIEKYJIIDHOE CTPOCHHUE
BemiecTBa. Maccel U pa3mepbl MOJIEKYJI. TennoBoe JBUKEHNUE YaCTHIL
BeniecTBa. bpoyHoBckoe aBmxkeHue. UneansHbii ra3. Temmnepartypa
KaKk Mepa CpeAHEd KUHETHYECKOW DSHEPIMM YacTUL. Y pPaBHECHHUE
COCTOSIHMSL HJeaNbHOro rasa. Mogenb kuakoctu. IloBepxHOcTHOE
HaTsSOKEHUE W cMmaumBaHue. Kpucrammuyeckue u  amopdHbie
BEILIECTBA.

Tepmoaunamuka. BuyTpennss sneprusi. Pabota u TeriooTaada Kak
CcrocoObl  M3MEHEHHs] BHYTpeHHed »sHepruu. llepBblii 3aKkoH
TEPMOJIMHAMUKHU. TEnI0BbIE MAIIIMHBI U UX ITPUMEHECHHE.

IIpakTnueckas padora: TeMmiieparypa Kak Mmepa CpeaHei
KUHETUYECKOW YHEPTUU YACTHL]. Y PABHEHUE COCTOSIHUS UAEATIBHOTO
rasa.

Tema 1.3.

Copnepxanue Y4eOHOro MarepuaJa: DJIEKTPOCTATHUKA.




OcHOBBI
3JIEKTPOANHAMHUKHI

B3auMopeiicTBue 3apsHKEHHBIX TE. DJIEKTPUUECKUM 3apsi. 3aKOH
COXpaHEHHUS 3JIEKTPUYECKOTO 3apsaa. 3aKoH Kyinona.
DIIEKTPOCTATUYECKOE T0JI€, €0 OCHOBHBIE XAPAKTEPUCTUKHU U CBSI3b
Mexay HUMU. [locTossHHBIN TOK. [IOCTOSIHHBIN 3JEKTPUYECKUN TOK.
Cuna Toka, HAIpPSDKEHUE, BJCKTPUUYECKOE COIMPOTUBIICHHE. 3aKOH
Oma g ydacTka OJJEKTPUYECKOW 1enu. MarHutHoe ToJie.
MarauTHOE MOJIE M €ro OCHOBHBIE XapaKTEpUCTUKH. JleicTBUE
MAarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM. 3akoH Awmrepa.
DIIEKTPOABUTATEND. SBICHUEIIEKTPOMAarHUTHON UHAYKIINH.

[IpakTuueckas padora: COOpKa 3JIEKTPUUECKON 1IENU, U3MEPEHUE
CUJIbI TOKA M HAIIPSIKEHUS Ha €€ Pa3IMYHbIXy4acTKaX.

CamocTosiTesIbHAsA padoTa CTyAeHTOB: VcTOpUs aTOMUCTHUECKUX
yueHuil. OObsSICHEHHUE arperaTHhIX COCTOSIHHM BelecTBa U (ha30BbIX
MEePEX0/I0B MEXTY HUMHU HA OCHOBE aTOMHO-MOJICKYJISIPHBIX
MpeACTaBICHUN. DKOJOTUUECKHE MPOOJIEMBI, CBSI3aHHBIE C
MPUMEHEHUEM TEIJIOBBIX MAIIUH, U Ipo0JieMa SHeprocOepeKeHusl.

Tema 1.4.
KoJie0anua n
BOJIHBI

Conep:kanue yueOHOro MmaTepuasa: Mexanndeckue KoiueOaHus u
BostHBL. CBOOOIHBIE KOotebanus. [leprnoma, yacToTa M aMITUTy1a
KojeOanuii. ["apmorndeckue konebanus. MexaHUYeCKHe BOJHBI U
WX BUBL. 3BYKOBBIC BOJHBI. Y IbTPa3BYKOBBIC BOJTHBL. Y IBTPa3BYK U
€r0 MCITOJIb30BAaHUE B MEUITMHE U TEXHUKE. DICKTPOMArHUTHBIC
KoJiebaHus U BoJIHBbI. CBOOOTHBIE JIEKTPOMArHUTHBIE KOJIeOaHu .
KonebarenbHplil KOHTYpP. DJIEKTPOMArHUTHOE TOJIE.
DneKTpoMarHuTHHIE BOTHBI. CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH.
CaeToBbIe BOJTHBI. Pa3BuTHE TIpencTaBieHnid O MPUPOIECBETA.
3aKOoHBI

OTPAXXCHUA U IIPCIIOMIICHUA CBCTA. JIMH3BIL. CDOpMy.]Ia TOHKOM JIMH3BI.




IIpakTuueckas padora: CBobonnsie konedanus. [lepuon, yacrora u
amIuintyaa koneOanuil. ['apmonnueckue kojaebanus. Mexanudyeckue
BOJIHBI M UX BUJIbI. 3BYKOBBIE BOJIHBI. Y IbTPAa3BYKOBBIE BOJIHBI.
VYIbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHUKE.

CamocrosiTesibHasi padota cTtyneHToB: Vcnonb3oBanue
AIIEKTPOMATHUTHBIX BOJH Pa3IMYHOTO JHana3oHa B TEXHUYECKHUX
CpelICTBaxX CBSI3U, U3YYCHUH CBOMCTB BEIIECTBA, MEIUIIMHE.

Tema 1.5.
JIEMEHThI
KBaHTOBOM (puU3UKH

Conep:xkanue y4eOHOro marepuasia: KBaHTOBbIE CBOWCTBA CBETA.
KBanToBas runoresa [lnanka. @otosnexkrpuueckuii r3¢pdexrt. dusnka
atoma. Mogenu ctpoenuss aroma. OmnbIT Pesepdopna. dusuka
aTOMHOTO spa W 23JIEMEHTAapHbIX vacTull. CocTaB M CTpPOEHHE
aTOMHOTO siipa. PaanoakTuBHOCTB.PagnoakTUBHbIE

U3IIyYEHHUs U UX BO3JCHCTBHE HA )KUBbIE OPTAHU3MBI.

IIpakTHuyeckasi padora: BoaHOBBIE U KOPIYCKYJISIPHBIE CBOKMCTBA
ceera. Potorddext. Mcnonp3oBanue pororddexra B TEXHUKE.

CamocrosiTesibHAsi padoTa CTY/IEHTOB: COCTaBJICHUE
TaOJUIIBI HA TEMY: « DJIEMEHTAPHBIC YACTUIIBI.

Tema 1.6.
Bcenennaa n
ee DBOJIIOLNSA

Conep:xkanue yueOHOro marepuana: CTpoeHue U pa3BUTHE
Bcenennoi.
MonenbpacmupsitonieiicsiBeenennoi. I IpoucxoxnenneConHeuyHOWCH
CTEMBI.

CoBpeMeHHas pu3nyeckasi KapTHHA MUpA.

IIpakTnyeckas padora: uzyuenue Mojenu CoJHEYHON CUCTEMBI U
pacuupsroiercs BeemeHHou.

CamocrosiTesibHAsA pa0doTa CTYI€HTOB
[ToaroroBka m0KIaJ0B HA TeMBI: BceneHHas, ee CTpoeHue u
aBoJIIOLUS ; «Bcenennas, Ku3Hb, pasymy.

PA3JIEJI 2 XUMUSA
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BBenenue

Coaep:xanue y4eOHOro Marepuajga: XUMHUYECKas KapTHHA MuUpa
KaK COCTaBHAas 4acTb €CTECTBEHHOHAYYHOW KapTHWHBI Mupa. Pomnb
XUMUU B  JKU3HM COBpeMeHHoro obuiectBa. [IpuMeHeHue
JOCTHKEHUM COBPEMEHHOW XHUMHH B TyMaHUTapHOU cdepe
JESTENIbHOCTH  o0miecTBa. XHUMHYECKOE COJIEp)KaHue ydeOHOU
JUCHUIUIMHBL «ECTECTBO3HAaHME» IPU OCBOCHUM CIELUAIBHOCTEU
CIIO couuanbHO-?KOHOMHUYECKOTO M TyMaHUTapHOro npoduien
podecCuoHaTbHOTI000pa30BaHUS.

CamocrosiTe/ibHast padoTa CTyJeHTOB: IIOATOTOBKAOKJIaI0BHA
TeMy: «XMMHYECKast KAPTUHBI MUPa KaK COCTABHAS 4aCcTh
€CTECTBEHHOHAYYHOW KapTUHBI MUDPaY;

«Poab XuMuUU B )KU3HU COBPEMEHHOT'O OOIIECTBAY.

OO01mast ¥ HeOpraHuv4ecKass XuMHUs

Tema 2.1
OcHoOBHBIE
TMOHATHSA
M 3AKOHBI XHMHH

[Ipenmer xumun. BemectBo. AtoM. Monekyna. XuMUYECKUN
a7eMeHT U opMbliero cyiecTBoBanus. [IpocThie u ClI0XKHbBIE
BEIIlECTBA.

IIpakTuyeckass paboTa: MoAroToBKa TEOPETUUECKOTO 0OOCHOBAHUS
CTPOEHMS aTOMa, BEILIECTBA U MOJIEKYJIbl. MI3MepeHne BemecTna.
OcHOBHBIE 3aKOHBI XMMUU. Macca aTOMOB ¥ MOJIEKYJI. ATOMHAast
eauHua Maccbl. OTHOCUTENBHBIE ATOMHASI U MOJIEKYJISIPHASL MACCHI.
KonnuecTtBo BemecTsa.

CamocTosiTesibHAsi pad0Ta CTYIEHTOB: BBINOJHEHUE IOMAITHETO
3agaHus o teMe. [loAroToBka 10K1ag0B HA TEMBI:

l.Annorponust MeTasioB.

2. Ku3nb un gesrensHocTs [ .M.Menaeneena.

3.buoTexHoiorus U reHHas uHxxeHepusi — texnonorun XXI Beka
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OTkpbiTHE
IHepuoanueckoii
cucrembl ..
MenpneJieeBa.

Copnep:xanue yueOHoro marepuana: Otkpeitue I[lepronnueckoro
3akoHa. llepuogmyeckas cucremMa  XMMHYECKUMX  3JIEMEHTOB
.. MenneneeBa.  3nauenne  llepuoamyeckoro  3akoHa U
[lepnoauyeckon cucTeMbI XUMUYeCKUX 3y1eMeHToB JI.J1I.Menneneesa
IUIS. Pa3BUTHA HAyKW M NOHUMAaHHMS XUMHUYECKOW KApTUHBI MHpA.
JI.1.MenneneeB 00 06pa3oBaHUM U TOCYAAPCTBEHHOMN MOJIUTHKE.

IpakTHueckasi padora: Pa3znuunsie popMbl
[Teprnoanyeckoi cucTeMbl XUMAYECKHAX 371eMEeHTOB []. Y.
Menpeneena.

CamocrosiTesibHAast pa0oTa CTYAEHTOB: BBIIIOJIHEHHUE JOMAIITHETO
3amaHus 1o teme. IloaroroBka 10KJ1a10B HA TEMBL:

1. CoBpemenHast OpMyIUPOBKA MEPHUOJUUECKOTO 3aKOHA.

2. 3HayeHue NepUOANIECKOT0 3aKOHA U TEPUOIUYECKON CUCTEMBI

XUMUYeCKuX 351eMeHToB JI.J1. MeHeneena Uil pa3BUTUS HAYKU U
MOHUMAaHUS XUMUYECKON KapTUHBI MUPA.

3. Cunre3 114-ro snementa — Tpuymd

pOoCcCUCKUX (PU3UKOB-SAEPIIMKOB.

Tema 2.3
Crtpoenne
BelllecTBa

Conep:xkanue yueOHOro marepuasa: KopaneHTHas CBS3b:
HENoJIsIpHas U noJispHass. MoHHas cBA3b. KaTMOHBI U aHUOHBL.
Meramnuyeckas  cBA3b.BonoponHas cBs3b.

IIpakTuyeckas padora: OOpa3ibl BEMIECTB U MATEPUATIOB C
Pa3IMYHBIMU TUITAMH XUMUYECKOU CBSI3H.

Bcero:

524.

524.

J71s XapaKTepUCTHKH YPOBHSI OCBOCHHS y4€OHOTO MaTepHalia UCIOIB3YIOTCS CIeayIolne 0003HaYeHHUS:

1. — O3HaKOMUTENbHBIN (y3HaBaHUE PaHEe U3YUYECHHBIX 00BEKTOB,CBOWCTB);
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2. — penpOAYKTUBHBIN (BBIIOJHEHHUE IEATETLHOCTH M0 00pa3ily, MHCTPYKIIMHU WA MOAPYKOBOACTBOM)
3. — MPOIyKTUBHBIN (TUTAHUPOBAHNE U CAMOCTOSTEIILHOE BHITIONHEHUE ACATEIHPHOCTH, PEIICHUE MPOOIEMHBIX3a1a4)
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHMYECKOMYO00ecnedeHn 0.
Peanuzamust yuyeOHOW MUCHUIUIMHBI TpeOyeT HaIuuus y4eOHOro KaOHWHEeTa;
YUTAIBHOTO 3aJ1a C BBIXOJIOM B IHTEpHET.
O6opynoBanne y4deOHOTo KaOuHeTa: paboyee MeCTO MperojaBaTess; padouune
MeCTa M0 KOJIMYECTBY O0yUarOIIMXCS; TOCKA.
TexHuueckue cpesicTBa 00yUeHUs: KOMIBIOTEP, IPOEKTOP, IKpaH (CTalluOHAPHbBIE
WJIN TIEPEHOCHBIE).
3.2.Tpe0oBanust K MNeJAaroru4ecKUM KaJapaM 10 peaau3anuu padoueit
NporpaMMbl 10 CIEHHAIBHOCTH JOJDKHBI OOECIEeYMBAThCA I€1arorndyecKUMHU
KaJpamMy, MMEIOIIMMU BbICIIee OOpa3oBaHUE, COOTBETCTBYIOIIEE MPOQPUIIO
npernojaBaeMod  JUCHUIUIMHBL.  OOBIT  JACSATENBHOCTH B OpraHU3aIusax
COOTBETCTBYIOIIEH MpodeccuoHaIbHON  cdepbl  ABIAETCA  00s3aTENbHBIM IS
IperojaBaresyieii, OTBEUAIOLIUX 3a OCBOECHHE OOyyaroluMcs MNpoQecCHOHAIBHOIO
yueOHoro mukia. IlpenogaBarenu Mmomy4yaroT JOMOJHUTENBHOE MPOQPECCHOHATBHOE
oOpa3oBaHHE MO MporpamMMaM MOBBIIIEHUS KBaIM(HUKALKK, B TOM 4dHciIe B QopMme
CTaXXUPOBKH B IPO(hecCHOHAIBHBIX OpraHu3alusaX He pexe 1 pa3a B 3 roza.
3.3. TpeGoBaHus K y4eOHO-METOAMYECKOM JOKYMEHTAILUM MOAUCHUILIHHE.
VY4eOHo-MeTOMYECKasE JOKyMEHTauus 1o jaucuuivinHe «EcrecTBo3HaHHE»
BKJIFOYAET: JICKIIMH; MPAaKTHYECKUEe PabOThl, TEMATUKY IO JOKJIagaM (COOOIICHUSIM),
TECTOBBIE 3aJaHMs, IEPEYEHb BONPOCOB K TEKYIEH U MPOMEKYTOUHOM aTTECTALIUU.
3.4. UudopmanmnonHoe odecrieueHue o0ydenusi. IlepeyeHr pexomMeHayemMbIx
y4eOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOUIUTEPATYPbI
OCHOBHBIC HICTOYHUKHU:
1. M.C. CmupnoBa, M.B. Hexmogosa, T.M. CmupHoBa «EcTecTBO3HaHUEY,
y4€OHUK U MPAKTUKYM.
2.T'openoB A.A. Konnenmuum COBPEMEHHOIO €CTCCTBO3HAHHUS. YUYCOHUK s
cryaentoB yupexaenui CIIO. - M.: Llentp, 2013 — 208 c.
3.MamkoBa C.B. EctectBo3nanue (boranuka. 3oosorus): ydeObHoe mocodue/
MamkoBa C.B., Pyansuckas E.M1.— Caparos: By3oBckoe obpazoBanue, 2015.— 134
C.
4 KatpanoB A.I'. EctecTBeHHO-HayuyHbIE€ OCHOBBI (DHU3MUECKON KyJIbTYpbl U
cnopta]: yue6nuk/ A.I'. Karpanos [u ap.].—M.: CoBetckuii criopt, 2014.— 464 c.
5.Caenko O. Xumwms. Texuumueckuit mnpodpunb. YueOHUK. COOTBETCTBYyET
@denepadbHOMY TOCYJApCTBEHHOMY  00pa30BaTEIbHOMY  CTaHAApTy (TpEThero
nokoJjeHus) npod. oopazoanus. — M.: @ennke, 2013. — 222 c.
6.Xumus: yueOHOoe mocodue/ — Boponex: BopoHekCkuit rocynapcTBeHHBIN
apXUTEKTYpHO-CTpouTeNbHbIN yHUBEpcuTeT, BC ACB, 2015.— 92 C.
JlonoJIHUTe IbHbIE HCTOYHUKU:



l.I'apumna A.Il. Opranudeckast XuMusi B pUCYHKax, TaOiHIaX, CXeMax: yueOHoe
nocobue/ I'apmmn A.Il.— DnektpoH. texcroBbie nanHble.— CII6.: XUMU3AT,
2014.— 184 c.

2.CemenoB U.H. Xumu: yueOnuk s By3oB/ Cemenos U.H., [lepdunosa N.JI.—
CII6.: XMUMU3 AT, 2016.— 656 c.

3.Ceprytkuna O.P. Xumus: ydyeOHOe mocoOue il MHOCTPAHHBIX CIylIaTeseH
noarorourensHoro otaenenus/ Ceprytkuna O.P., ApramonoBa O.B., KpusHesa
['I''— Boponex: BOpOHEXCKHUHA TOCYHAapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2013.— 92 c.

4.Pezsankun B.M. Xumus: MHTEHCUBHBII Kypc NOJATOTOBKM K TECTUPOBAHHUIO U
sk3ameny/ Pessimkun B.M1.— Mumnck: TerpaCuctemc, Tetpanur, 2014.— 320 c.

5.Xumus: yuyeOHOEe MocoOHe sl CTYJIEHTOB 3a0YHOM (opMbl OOydeHHs BCeX
HampaBieHuil moaroroBku OakanaBpoB/ [.I. KpuBuea [u np.].— Boponex:
BopoHexckuil rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuter, IbC
ACB, 2013.— 132 c.

HNuTepHer —pecypcesbl:

http://ecologysite.ru/ - kaTtaaor KOJI0OrHYECKUX CANTOB

http://www.ecoculture.ru/ - caiiT 3K0JI0rHYECKOTr0O

MIPOCBEILICHUS

www.ecocommunity. ru (MHbopManMoOHHBIA CalT, OCBEIIAIOUIANA ITPOOJIEMbI
skosoruu Poccun).

WWW.hij.ru GkypHas « XuMUS B KH3HBY ).

KypHaubl 1 cjioBapu:
I. XKypnan «BecTHUK ACTpaxaHCKOTO TOCYJApCTBEHHOTO TEXHUYECKOTO

YHUBEPCUTETA» ObLT OCHOBaH B 1993 roay. AcTpaxaHs.
http://www.iprbookshop.ru/9295.html.
2. Xypnan «bromrerenn MOMUIL. Otnen

buonornueckuiiy http://www.iprbookshop.ru/55830.html.
3.HayuHo-aHanutuueckuii  xypHan «banrtuiickuii permon» b peruon.
N3narensctBo: bantuiickuii ¢penepanbubiii yauBepcuteT uM. Ummanyuna Kanrta ['ox

OCHOBaHUA xKypnHana:2009
Crpana:Poccusl opon: Kamuaunrpaahttp://www.iprbookshop.ru/6957.html.
4. CnoBapb OHOJIOTHYECKUX TEPMHUHOB: ydeOHOe mocobue/ — DIJIEKTPOH.

TEKCTOBbIE JaHHbIE.— M.: MOCKOBCKHI IOCYyJapCTBEHHBIN YHUBEPCUTET UMeHN M.B.
JlomoHnocoBa, 2013.— 287 c.


http://ecologysite.ru/
http://www.ecoculture.ru/
http://www/
http://www.hij.ru/
http://www.iprbookshop.ru/9295.html
http://www.iprbookshop.ru/9295.html
http://www.iprbookshop.ru/55830.html
http://www.iprbookshop.ru/6957.html

4.XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM JEATEJIbHOCTHU

CTYJAEHTOB

KOHTpO.]Ib H OIICHKA PE3YyJIbTaTOB OCBOCHUA y‘I€6H0ﬁ AUCTUILIMHBI OCYHICCTBIIACTCA

MpCriogaBaTCjiicM B IIPOHCCCEC IIPOBCACHUA IIPAKTHUYCCKUX SaH}ITI/If/'I, a TaKKC

BBIITOJIHCHU A O6y‘{aIOHlI/IMI/IC}I HHAWBUAYAJIbHBIX SaHaHHﬁ.

Conep:kanue
o0yueHus

XapaKTepuCTHKA0CHOBHBIXBUAOBAEATEIbHOCTH
CTY/IeHTOB(HA YpPOBHe Yy4eOHbIX1eiicTBHIi)

BBenenue

Pa3BuTHe cnocoOHOCTEH SICHO M TOYHO HU3JIaraTh CBOU MBICIIH,
JIOTUYECKU OOOCHOBBIBATH CBOIO TOUKY3PEHUS,
BOCIIPUHMMATD U aHAJIU3UPOBATh MHEHUSI COOECETHUKOB,
IpHU3HaBas MPaBo JPYroro yejIoBeKa Ha MHOE MHEHUE.
[IpuBeaeHure NpUMEPOB BIUSHUSA OTKPBITUN B (PU3UKE HA
IIPOrpecc B TEXHUKE U TEXHOJIOTMH ITPOU3BOACTBA

Mexanuxa

Kunematuka

O3HakoMJIeHHE CO crioco0amMu OMHCaHUsI MEXaHUYECKOTO
JIBUKEHUS,0CHOBHOM 3aj1aueii MEXaHUKHU.

W3ydyeHne OCHOBHBIX  (DU3MYECKUX BEIWYMH KUHEMATHUKHU:
nepeMeIleHus, CKOPOCTH, YCKOPEHHUSI.

HaGmroneHre 0THOCUTEIPHOCTH MEXaHUYECKOTO  JBM)KCHHSL.
®opMyIUpOBAHHE 3aKOHA CIIOKEHUSICKOPOCTEM.

HccnenoBanue paBHOYCKOPEHHOTO MIPSIMOIMHEHHOTO JBHUYKEHUS
(Ha mpumepe CBOOOJHOTO MAJEHUS Tell) pABHOMEPHOTO
JIBIDKCHUSITENA 110 OKPY>KHOCTH.

[lonrMaHMe CMBICTa OCHOBHBIX (PU3UYECKUX BEITMYUH,
XapaKTEePU3YIOIINX PABHOMEPHOE IBUKEHUE TEIAN0 OKPYKHOCTH

JIlnHamMuka

[Tonumanue cmpicia  TakuxX GU3HMYECKUX MOJIEIICH, KaK
MaTepualibHas TOUKa, MHEpIHaIbHAs cucTeMa oTcueTa. M3mepenue
Macchl Tejla pa3IuuHbIMU criocobamu. M3mepenue cuin
B3aMMO/ICHCTBUS Tel. Borunciienrne 3HaueHusl yCKOPEHUs Tel 1o
M3BECTHBIM 3HAYEHUSAM JEHCTBYIOIINX CHJI U MAcCTEll.

YMeHue pa3nuuaTh CUITy TSKECTH U Bec Tena. OObsICHEHUE U
NpPUBEJICHHUE IPUMEPOB ABJICHUSIHEBECOMOCTH.

[TpumeHeHre OCHOBHBIX OHATHH, (OPMYIT U 3aKOHOB JTUHAMUKH K
peLIeHuto 3a1a4




