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1. HACITIOPT INPOI'PAMMBI NCIUIIVIMHBI «kECTECTBO3HAHUE»

1.1. Ob61acTh NPpUMeEHEHUSsI TPOrPaAMMbI

[Iporpamma o011eo0pa3zoBaTebHON y4ueOHOMU JTUCHUTUTUHBI
«EcTtecTBO3HaHME» TpeqHa3HAUYCHA IS W3YUYCHHS €CTECTBO3HAHUS B KOJUICIKE
npo¢eCCUOHALHOTO 00pa30BaHUsl, PEATM3YIONIETO 00pa30BaTEIbHYIO MPOTPAMMy
Ha 0a3ze OCHOBHOro  oOmero oOpa3oBaHUs B Ipeleiaax OCBOEHHUS CpPEIHEro
npodeccuoHanbHoro obpaszoBaHuss 1o cnenuanbHocT  40.02.01 IlpaBo wu
OpTraHU3aIHs COIMATLHOTO 00eCTIeueHUsI.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpPe MPOrpaMMbl MOJATOTOBKHU CIEIHAJTHCTOB
cpeIHero 3BeHa:

HNucnumnvraa EcTecTBo3HaHHWE OTHOCHUTCS K 00Ie00pa3oBaTebHOMY Y4eOHOMY
ITUKITY.

1.3. Hean u 3agayM AUCHMIUVIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOCHUA
AUCUMILTHHBI:

B pesynbrare ocBoeHUS JUCHIUILIUHBI 00YUYaIOIIUICS TI0JHKEH YMETh:

- MPUBOJIUTH MPUMEPHI AIKCTIEPUMEHTOB H(WIH) HAOIIOACHUN, 000CHOBBIBAIOIIHX
ATOMHO-MOJICKYJIIPHOE CTPOCHHUE BEIECTBA, CYIIECTBOBAHUE JIEKTPOMAarHUTHOTO
MoJII W B3aUMOCBS3h DJICKTPUYECKOTO W MArHUTHOTO TIOJICH, BOJHOBBIE H
KOPIYCKYJISIPHBIE CBOMCTBAa CBETAa, HEOOPATUMOCTHb TEIJIOBBIX IPOIIECCOB,
pa3z0eranue rajakTUK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpPbI MOJIEKYI,
3aBUCUMOCTh CKOPOCTH XMMHMYECKON PEAKIMU OT TEMIIEPATYPhl U KaTaJu3aToOpOB,
KJIETOYHOE CTPOEHHUE JKHUBBIX opranu3moB, ponb JHK kak Hocurens
HACJIEICTBEHHON HMH(pOpPMAILIUK, DSBOJIOIHUI0 >KUBOW MPHUPOJBI, MPEBpAIICHUS
SHEPIUM M BEPOATHOCTHBIM XapaKTep MPOLECCOB B KUBOW M HEKUBOW IPHUPOJIE,
B3aUMOCBS3b KOMIIOHEHTOB 3KOCUCTEMBI, BJIUSHUE AECATEIbHOCTH 4YEJIOBEKa Ha
KOCHUCTEMBI;

- OOBACHATH TPUKIATHOEC 3HAYCHHE BAXKHEHMIIMX JIOCTHKEHHM B o0iactu
€CTECTBEHHBIX HAyK [JISi: Pa3BUTHUSl DHEPreTHKU, TPAHCIIOPTa W CPEICTB CBS3H,
MOJIYYEHUSI CHHTETUYECKHX MATEPUAJIOB C 3aJJaHHBIMU CBOWCTBaMU, CO3/IaHUS
OMOTEXHOJIOTUM, JIeueHUs HHPEKITMOHHBIX 3a00JICBaHU, OXpaHBl OKPYKaIOIIeH
Cpenbl;

- BBIJIBUTaTh THUIOTE3bl W Npeasiaratb IMyTH HX MPOBEPKHU, AeiaTh BBIBOJBI Ha
OCHOBE KCIIEPUMEHTAIIbHBIX JAHHBIX, TPEJACTABICHHBIX B BUE Tpaduka, TaOIUIIbI
WU AUarpaMMmbl;

- paboTaTh ¢ €CTeCTBEHHO-HAYYHOU MH(POpPMAIIHEH, CoaepKaIencs B COOOIICHHSIX
CMU, unTepHeT-pecypcax, Hay4YHO-TIONYJISIPHOW JIUTEpAType: BIAJETh METOJAMU
MOUCKA, BBIACIATH CMBICJIOBYO OCHOBY U  OIEHUBAaTh JOCTOBEPHOCTh
uHbopMaImy;

B pesynbTaTte 0cBOEHUS TUCITUTUIMHBI 00YIAIONTUICS JOJIKEH 3HATH:

- CMBICJI TIOHSITU: €CTECTBEHHOHAYYHbBI METO/ MTO3HAHUS, PACCTOSIHUE, CKOPOCTb,
YCKOpEHHE, HMIYJIbC, CHJIA, CHUCTEMa OTCYETa, »JJIEKTPOMAarHUTHOE TOJeE,
AJIEKTPOMArHUTHBIC BOJHBI, KBAaHT, 3BOJIONUSA BceneHHoW, OOJBIION B3pHIB,
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MEePUOANYECKUNA  3aKOH,  XUMHUYecKass  CBs3b,  XUMHUUECKas  peakius,
MakKpoMoJieKysia, OeloK, Karanu3zaTop, (epmeHT, KieTka, auddepeHnmnanus
knetok, JIHK;

- BKJIaJ] BEJTUKUX YUYEHBIX B (JOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpA

OcBoeHue coaepkaHusi yueOHOU AUCHUILIMHBI «EcTecTBO3HaHME» 0OecredynBaeT
JTOCTH)KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJbTATOB:

* TUYHOCHIHBIX:

— YCTOMYMBBI MHTEpPEC K HUCTOPUU U JOCTKEHHUSIM B 00JIACTM €CTECTBEHHBIX
HayK, YyBCTBO I'OPJIOCTH 32 POCCUMCKNE €CTECTBEHHBIE HAYKH,

— TOTOBHOCTh K TPOJIOJDKEHUIO OOpa3OBaHUs, IMOBBINIEHUIO KBaTU(UKAIUA B
n30paHHON TNPodEecCHOHANBHON JEATeTbHOCTH C HCIOJIb30BaHUEM 3HAHUU B
00J1aCTU €CTECTBEHHBIX HAYK;

— 0OBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMN B 00JIACTH €CTECTBEHHBIX
HAayK ISl 4YeJIOBeKa W OOINEeCTBAa, YMEHUE WCIOJIb30BaTh TEXHOJIOTUYECKUE
JTOCTH)KEHUsT B obyacth  (QU3MKK, XUMUH, OHOJOTUM JJIi  TOBBIMICHUS
COOCTBEHHOTO HHTEJIJIEKTYaJbHOTO Pa3BUTHUSI B BBIOpAHHOU MpodheCCHOHAIBHOM
NeSATeITbHOCTH;

— YMEHHE NPOAHAIM3UPOBATh TEXHOTCHHBIC TOCIEACTBUS JUIS OKpYKaromen
cpebl, OBITOBOM M MPOU3BOJICTBEHHOMN JIEATEILHOCTH YEJI0BEKA;

— FOTOBHOCTBH CAMOCTOSITEJILHO JOOBIBATh HOBBIE IS CE€0S1 €CTECTBEHHOHAYYHbBIC
3HAHMSI C UCTIOJIB30BAHUEM JIJISl ATOTO JIOCTYITHBIX HCTOYHUKOB MH(OpMAIINY;

— YMEHHE VIOpPABIATH CBOEM MO3HABATEIBbHOW [EATEIBHOCTBHIO, MPOBOAUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

— YMEHHE BBICTpAWBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLIECHHS B KOMAaHAE IO
pelIeHuno o0IMX 3a7a4 B 00J1aCTU €CTeCTBO3HAHMS,

* MemanpeomMenHlxX:

— OBJIAICHUE YMEHUSIMU U HaBBIKAMHU PA3JIMYHBIX BHUJOB ITO3HABATEIbHON
NEeATENbHOCTH ISl U3YUYEHHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTI'O MUPA;
— TIPUMEHEHHE OCHOBHBIX METOAOB TO3HaHUS (HAONIONEHUS, HAYYHOTO
AKCHEPUMEHTA) JJIsl U3YUYEHHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOM KApTHHBI
MHUpa, C  KOTOPHIMA  BO3HHUKAET  HEOOXOJUMOCTh  CTAJIKUBAaThCid B
npodeccruoHansHOM cdepe;

— YMEHUE ONPEEISITh NN U 3a/1a4M S TEIIbHOCTH, BRIOUPATh CPENICTBA JIJIST UX
JNOCTH>KEHUS Ha MPAKTUKE;

—  yYMEHHME  WCIOJIb30BaThb  PA3JUYHbIE  HCTOYHUKH Uil TOJYyYEHHS
€CTECTBEHHOHAYYHON WHGOpPMAIMK UM OICHUBAaTh €€ JIOCTOBEPHOCTh ISt
JTOCTH>KEHUS IOCTABJICHHBIX LIETIEH U 3a/1ad;

* npeOMemHbix:

— ¢(OpPMHUPOBAHHOCTH MPEACTABICHUN O IIEJTOCTHOM COBPEMEHHOM €CTECTBEHHO -
HAay4YHOU KapTUHE MHUpPA, MPUPOJIEC KaK €AUHOW LETOCTHOM CHCTEME, B3aUMOCBA3U
4elioBeKa, MPUPOJALI U OOIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax
Bcenennoii;

— BJIaJICHUE 3HAHUSIMU O HauOoJiee BaXKHBIX OTKPBITUSX U IOCTUKEHUAX B 001aCTH



€CTECTBO3HAHHUS, MOBJIMSBIIMX Ha HBOJIOIUIO NPEACTABICHUNA O MpUPOAE, Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATH €CTECTBEHHO-HAyUYHbIC 3HAHUS IS
OOBSICHEHUS OKPYXAIOIIUX SBJICHUM, COXpaHEHUS 3J0POBbs, OOECICUCHUS
0€30MaCHOCTU  KU3HEACATEIbHOCTH, OEpeKHOTr0 OTHOIICHUS K MPUPOJE,
pallMOHAJILHOTO TPUPOJIONOIB30BAHUS, & TAKXKE BBITIOJHEHUS POJU TPaMOTHOTO
noTpeouTes;

— ¢(OpMUPOBAHHOCTH MPEACTABICHUIN O HAYYHOM METO/I€ TTO3HAHUS TIPUPOIBI U
CpeACTBaxX U3YUYEHUsI MEraMupa, MaKpoMUpa U MUKPOMHUPA; BIAICHUE TPUEMaMU
€CTECTBEHHOHAYYHBIX  HAOJIOJICHUM, ONBITOB, MCCICAOBAaHUW U  OICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB;

— BJIQJICHUE TIOHATHMHBIM ammapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIUM
MO3HaBaTh MUP, YYaCTBOBATh B JIUCKYCCHUAX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIOJIB30BaTh  pPa3JIMYHbIE  HMCTOYHUKKA  HUHPOpMAIUU ISl  TOJATOTOBKH
CcOOCTBEHHBIX

paboT, KPUTHYECKU OTHOCUTHCS K coobmenussMm CMU, coaepkammum HaydHYIO
UH(OPMAIIHIO;

— c(OpMUPOBAHHOCTh YMEHUN TOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS JUISI  KaXJ0r0 4YejioBeKa HE3aBUCUMO OT ero npodeccroHaibHON
NESATeNIbHOCTH, pa3indath ()aKThl U OIEHKH, CPAaBHHBATh OILICHOYHBIE BBIBOIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMHU OIEHOK M CBSI3b KPUTEPHEB C OIpeJeICHHOMN
CHUCTEMOMU IIEHHOCTEM.

1.4. Koim4ecTBO YaCOB HA OCBOEHHE MPOTrPaMMbI THCIIUTLTHHBI:

MaKCUMaJIbHOH ydeOHOM Harpy3ku oOyu4aromierocs: 84 yaca, B TOM YHCIIE:
00s13aTeNTbHON ayAUTOPHON Y4eOHOM Harpy3Ku oOyuaromerocs 56 4acos;
CaMOCTOSITEILHOM PaboThl oOyyaromerocs: 28 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCHUITJINHBI

2.1. O0beM TUCHMILIMHBI U BUABI y4e0HOU padoThl

Bua yyeOHoM padoThI Oovem uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 84
Oo6s13aTes1bHAA AYAUTOPHAA YyeOHAsi HATPY3Ka (BCero) 56
B TOM YHCJIC:

TEOPETUUYECKUE 3aAHSITHUS 32

MPAKTUYECKUE 3aHATHS 24
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 28
HUmozcosas ammecmayus 6 popme oughghepenyuposannozo 3auema




2.2. Tematuueckuii niian u coxep:xkanue nucuuminubl KECTECTBO3HAHUE»

HaumenoBanue Conep:xanue y4eO0HOI0 MaTepuaJa, JJadopaTopHbie padoThl U NPAKTHYECKHE 3aHATHSA, CAMOCTOSITeJIbHASA PadoTa O0BeM yacos Yposenns
pa3/iesioB ¥ TeM o0yJanmmxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHvl) OCBOEHUS
1 2 3 4
DOU3UKA
Pa3nen 1. MexaHuka
Tema 1.1. OcHOBBI Conepxanue y4eOHOTO MaTepHaia
KUHEMAaTUKHU Mexanunueckoe nmwkenue. Cucrema orcueta. Tpaekropus apmwkenus. [1yre. [lepemenienune. PaHoMmepHoe 2
npsiMonuHeliHoe aBrkeHne. CkopocTb. OTHOCHTENFHOCTh MEXaHHUECKOTO ABHKEHUSI. 3aKOH CJIOXKEHHS CKOPOCTEH.
I'paduku nemwxenus. CpeaHss CKOPOCTh MPH HEPABHOMEPHOM JIBIDKEHUH. MTHOBEHHASI CKOPOCTh. PaBHOYCKOPEHHOE
psSMOJTUHEWHOE JBIKeHHE. Y ckopenue. CBoOomHOoe maneHue Tell. KpuBonnHelHoe NBIKEeHHE. PaBHOMEpHOE
JIBIDKEHHUE 10 OKPY)KHOCTH. LleHTpOoCTpeMuTenbHOe YCKOPEHHE.
Jlexnus
OCHOBBI KHHEMATHKHU
[IpakTHyecKoe 3aHsTHE: PELICHHE 3a/1a4 2
Tema 1.2. OcHOBBI ConepxaHue y4eOHOro MaTepraia
JUHAMUKU Macca u cuna. Bzaumogeiictsue tein. 3akoHbsl fuHaMUuKd. Cuutbl B mpupozae. CriocoOsl n3MepeHus cuil. MuepruansHas 2
CHCTEeMa OTcYeTa. 3aKOH BCEMUPHOT'O TSITOTEHHSI.
Jlexuus 2
IIpakTHueckoe 3aHsTHe
CaMocrosiTelIbHas paboTa 00yJarOIIUXCsl: PEIICHHE 3a1a4 2
Paznen 2. OcHoBBI
MOJICKYJISIPHOI
¢usuxku n
TepPMOAMHAMUKH
Tema 2.1. ConepxaHue yaeO0HOro MaTepraia
MonekynspHo- AToMuCTHYECKast TEOPHS CTPOEHUS BemecTBa. HabaroneHus 1 ombIThI, MOATBEP)KJAIOIINE aTOMHO-MOJIEKYIISIPHOE 2
KMHETHYCCKast TCOPUsI | cTpoeHHe BemecTBa. Macchl U pa3Mepsl MoeKyll. TeroBoe ABKEeHNE YaCTHUIl BelecTBa. BpoyHOBCKOE IBIKEHNE.
CTPOEHUS BELIECTBA Wneansuelii ras. Temneparypa Kak Mepa CpeHE KUHETUYECKOW SHEPT MU YacTUll. Y paBHEHUE COCTOSHUS UAEAIBHOTO
ArperaTHbIe raza. M3onporieccol u ux rpaduku. OObsICHEHHE arperaTHBIX COCTOSIHUIT BEIIeCTBa U (Pa30BBIX MEPEXOI0B MEKITY HUMU
COCTOSIHUSA U (Da30BBIE | HAa OCHOBE aTOMHO-MOJIEKYJISAPHBIX NPEACTABICHHIA..
TIepeX0/Ibl Jlexuus 2
[IpakTHyeckoe 3aHATHE: PEIICHUE 3a1a9 2
CamocTrosTenapHas pabora 00y4aromerocs 2
Tema 2.2. OcHOBEI Coneprxanre yaeOHOro MaTepuaia
TEPMOJIMHAMUKH Brytpennsis sHeprus. Pabora u TemmooTnava Kak crocoObl M3MEHEHUs BHYTpeHHeH 3Hepruu. [1epBrlil 1 BTOPOil 3aKOHBI 2
TepMoauHaMuK. [IpuHuumnel neicteus Temnobix MamuH. KIIJI TemnoBbix apuratenei. TemnoBble MalIMHbI U UX
MIPUMEHEHHE.
Jlexuns 2
[IpakTHyeckoe 3aHATHE: PEIICHUE 3a1a9
CaMocrosiTenbHasi paboTa 00yJaromerocs 2

Pa3nea 3. OcHOBBI
JIEKTPOIMHAMUKH

Coneprkanue y4eOHOro MaTepuaia

Tema 3.1
DJIEKTPUYECKOE TOJIE

BBaI/IMO,Z[GfICTBPIG 3aps’KCHHBIX TCJT. QHGKTPI/I‘IGCKI/II\/'I 3apsna. 3akoH COXPAHCHHUS DJICKTPHUICCKOI'O 3apsaaa. 3akoH KyJ'IOHa.
QHGKT]C)OCTEITI/I‘IGCKOG I10JIC, €0 OCHOBHBIC XAPAKTCPUCTUKH U CBA3b MCKIY HUMMU. HpOBO,Z[HI/IKI/I 1 U30JIATOPLI B




QJICKTPOCTATUICCKOM IT10JIC. 3Hepr1/1${ QJICKTPOCTATUICCKOT'O TMOJIA. 3HeKTpH‘I€CKHI71 TOK B pa3jIMdHbIX Cpcaax

Jlekmusa 2
[IpakTHyeckoe 3aHsATHE: pelIeHHe 3a1a4
CaMocrosiTeNnbHast paboTa 00yJaroIerocs 2
Tema 3.2 Conepxanue y4eOHOTO MaTepHaia
ITocTosiHHBIIM
SIIEKTPUYECKUH TOK [TocTostHHBIN 3nekTprdeckuil Tok. Cuila ToKa, HaNpsbKEHHE, SJIEKTPUUECKoe COMpOoTUBIeHHE. 3akoH OMa AJIs yuacTKa
LIeNY ¥ TIOJTHOM 3JIeKTpUiecKoi nenu. PaboTta ¥ MOITHOCTB IIOCTOSIHHOTO TOKA.
Jlexuus 2
[IpakTHueckoe 3aHsTHE: pelIeHUe 3a1a4 2
Tema 3.3. Copep:kaHrie yueOHOro MaTepHaia
OIIeKTPOMAarHeTU3M MarHuTHOe 1oJie ¥ €ro OCHOBHBIE XapaKTEPUCTHKU. SIBIICHUE AJIEKTPOMArHUTHON MHAYKIWU. HIYKTUBHOCTD. DHEpPrus
MarHUTHOTO MOJIS.
Jlexuus 2
[IpakTHueckoe 3aHsTHE: pelIeHUe 3a1a4
CamocrosTenpHas padoTa 00y4JaroIMXCsl: pelieHre 3a1a4y
Paznen 4.
JJIeKTPOMATHUTHBbIE
K0J1e0aHNsl M BOJTHBI
Tema 4.1. ConepxaHue y4eOHOro MaTepraia
MexaHuueckue U DJIeKTpOMarHuTHbIE KosebaHus U BOIHBI. CBOOOHBIE DJIEKTpOMAarHUTHbIE KojeOanus. KonedaTenbpHbIA KOHTYD.
3JIEKTPOMAarHUTHbIE ®opmyna Tomcona. BeiHyX/ICHHBIE 2IEKTPOMArHUTHBIE KOJeOaHust. ['apMOHHYECKUE AIIEKTPOMAarHUTHBIE KOJIECOaHHSI.
KoJieOaHHUsI ¥ BOJIHBI Onextpuueckuil pesonanc. [lepemennsiii Tok. DnexTporenepatop. Ilonyuenne u nepenava snekrposneprun. [Ipodiemsr
sHeprocOepexeHns. IIEKTPOMarHuTHOE oJie. DJIEKTPOMAarHUTHBIE BOTHBI. CKOPOCTH 3IEKTPOMArHUTHBIX BOJIH.
[TpuHUMIIBI paIMOCBSI3HU U TEJIEBUICHUSI.
Jleknun 2
[IpakTHueckoe 3aHATHE: pELICHUE 3a7a4 2
CaMocrosiTeNlbHas paboTa 00yJarOIINXCsl: PeIICHHE 3a1a4 2
Pasgen 5. DineMeHTBI
KBAHTOBO# Gu3NKN
Tema 5.1. Dnementsl | ConmepkaHue yueOHOTo MaTepuaa
KBaHTOBOM (pU3UKH Ksanrosrle cBoiicTBa cBeTa. PaBHOBecHOe TemumoBoe n3nydeHne. KBanrosas rumoresa [Inanka. @otosnekTpudeckuii
a¢pdekr. DotoH. . [lyanusm CBOHCTB cBeTa.
CrpoeHre aTOMHOTO sIIpa ¥ AEeMEHTapHbIX YacTHll. CoCcTaB M CTPOEHHE aTOMHOTO siipa. CBONCTBA SIIEPHBIX CHIL.
OHeprus cBs3M U Je(eKT MacChl aTOMHOIO sapa. PaioakTHBHOCTB.
Jlexuus 2
[IpakTHueckoe 3aHATHE: pelIeHUE 3a1a4 2

CamocTrosiTenpHast paboTa

XUMUs
Pasnea 6. O0mas u
HeopraHuyeckast
XHMUS
Tema 6.1 Conepxanne yaeOHOTO MaTepHaa
OneKTpoHHOE Otkpoitre [lepnoamyeckoro 3akona. [lepnoandeckas cucrema xummdeckux anemeHToB [l V. MenzneneeBa kak

CTPOEHHUE aToMa
[lepuoanueckuii 3aKoH

rpa(bnqecxoe 0T06pa)KGHI/Ie HGPI/IOHI/I‘IGCKOFO 3aKOHa. HCpI/IO)II/I‘ICCKI/Iﬁ 34KOH U CUCTEMa B CBCTC YUCHUS O CTPOCHUUN
aToMa. 3aKOHOM€pHOCTI/I HU3MCHCHUA CTPOCHUSA DJICKTPOHHBIX 000J10Y€K aTOMOB M XHUMHUECKHX CBOI>'ICTB, 06pa3y€MLIX
OJICMCHTAMMU IPOCTHIX U CJIIOKHBIX BCIICCTB.




Jlekmusa 2
[IpakTHyeckoe 3aHATHE: pEIICHUE 3a1a9
CaMocrosiTennbHas paboTa 00yJarOIINXCS: 2
Tema 6.2. Conepxanue y4eOHOTO MaTepHaa
Knaccupukars OKCHITBI, KUCITOTHI, OCHOBaHHUS, COJIM. XMMUYCCKHAEC CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHUUCCKUX COCAMHCHHUI B CBETE 2
HEOPTaHMYECKUX TEOPHH IICKTPOIIUTHYECKON qucconuarmu. [loHsTre 0 ruaponu3se coneil. Cpeaa BOAHBIX pACTBOPOB COJICH: KUCTas,
COCITMHEHUH 1 UX HeHlTpanbHasi, menodHas. Bomopoueriil moka3atens pH pactBopa. MaccoBast 1oJst Kak crioco0 BBIPaXKEHHS COCTaBa
CBOWCTBA pactBopa
Jlexnus 2
[IpakTHyecKOe 3aHATHE: PEIICHHE 3a]1a 2
CaMocTosiTeNlbHas pad0oTa 00yJAIOIIUXCS: PEIICHUE 3a1a4 2
Tema 6.3. Copep:kaHrie yueOHOro MaTepHaia
Mertasisl 1 Mertamibl. O6mue Gu3nyeckue 1 XUMHICCKHE CBOWCTBA METAJIJIOB, O0YCIIOBJICHHBIC CTPOCHUEM aTOMOB U KPUCTAJUIOB H 2
HEMETaJLTBI TIOJIOKEHUEM METAJIJIOB B DJICKTPOXUMHUECKOM sy HampspkeHuid. O0mue crocoOsl moinydeHus MetauioB. CIiiaBbl:
YCPHBIC U IBETHBIC. KOppOBI/IH METAJIJIOB U CHOCO6I)I 3allUThI OT Hee.O6Lua${ XapaKTCPUCTUKA I'TaBHBIX l'[O,Zleyl'[l'[
HEMETAJIJIOB Ha MPUMEpPE rajioreHoB. OKHMCIUTEIbHO-BOCCTAHOBUTEIILHBIC CBOMCTBAa HEMETaJIOB. BaxkHelime
COEIMHEHUsI METAJIJIOB M HEMETAJUIOB B TIPUPOJIE M XO3SMCTBEHHOM JIEITEIbHOCTY YellOBeKa. 3alluTa OKpYyXKaromen
CpEIbl OT 3arpsI3HCHUS TSDKEJIBIMHM METAJIAMH, COSIMHEHUSIMHU a30Ta, Cephl, YIIepoa.
Jlekuus «MeTtaniasl 1 HEMETaJIIbI) 2
ITpakTUUecKoe 3aHATHE: pEIICHHUE 3a1a4 2
CaMocrosiTelibHas paboTa 00yJarOIIUXCsl: PEIICHHE 3a1a4 2
Paznen 7.
Opranuyeckas
XHMUs
Tema 7.1. OcHoBuble | ComeprkaHue y4eOHOrO MaTepuaia
TIOHSITUS [ousiTue n3omepun. Buabl n3oMepun: CTpyKTypHas (YIJIEpOIHOrO CKeleTa, TOJI0KEHUsI KPATHOW CBSI3U HITH 2
OpPraHUYECKOM XUMHMHU | (DYHKLMOHAILHOM IPYIIEI), IPOCTPAHCTBEHHAs. MHOroo0pasue OpraHndeckux COeIuHEHNH.
U TEOPUS CTPOCHUS Jlexuus 4
OpTraHMICCKUX IIpakTHueckoe 3aHsTHE: pellleHre 3a1a4
COCIMHCHIU CaMocrosiTeNIbHas paboTa 00yJarOIINXCS: 2
Tema 7.2. CojeprxkaHue yueOHOro Marepuana
VYraesonoponsl u ux | IlpenenvHble U HeNpeaenbHbIE YriieBoA0poabl. CTpOSHUE YIIIeBOJOPOIOB, XapaKTepHbIe XUMHUECKHUE CBOWCTBA 2
TIPUPOJTHBIC yrIIeBoJ0po1oB. [IpencraBuTenu yrieBoIopoIoB: MEeTaH, ITHIICH, alleThiieH, OeH3o. [[puMeHeHue yriieBo10poI0B B
HCTOYHUKH opraHu4eckoM cuHtese. Peakims monumepusanuu. HedTh, ra3, KaMeHHBIN YToib — NPUPOJHBIC HCTOYHUKU
YIIIEBOJIOPO/IOB.
Jlekiust «YTIIeBOOPOABI U MX MPUPOTHBIE HCTOUHHUKI) 2
[IpakTHueckoe 3aHsATHE: PEIICHUE 33124 2
CamocTrosiTenpHas paboTa 00yJaronux cs 2
Tema 7.3. Conepxanne yaeOHOTO MaTepraia
Kucnoponconepxamue | CriupThl, KapOOHOBBIE KUCIIOTBI U CIIOXKHbBIE S(PHUPBI: UX CTPOCHHUE M XaPAKTEPHBIC XUMUUECKHUE CBOWCTBA. 2
OpraHUYecKue [peacTaBUTETH KUCIOPOACOACPIKAIIUX OPTAHUUECKUX COCTMHEHHI: METHIOBBIN M 3TUIIOBBINA CITUPTHI, TIUICPHH,
COC/IMHEHUS YKCYCHAsl KUCJIOTa. MbIIa KaK COJTU BBICHIMX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHBIE (HUPBI. Y TIICBO/IBI: TIHOK03a,
Kpaxmall, [eJUTI0N03a.
Jlexnus 4
[IpakTHyeckoe 3aHATHE: pelICHUE 3a/1a9 2
CamocrosTenbHas padoTa 00yJarouxcsi: 2
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BHOJIOIrust

Pa3nea 8.
KnerouHnas Teopusi

Tema 9.3. Kiterka—

Conepxanne yueOHOTo MaTepHaa

€IMHUIIA Knerka—enuHuna cTpoeHus 1 )KU3HEeITeIbHOCTH OPraHU3MOB. XHUMHUUECKUH cocTaB KieTKH. OCHOBHBIE
KU3HENEATENEHOCTH | OpraHMYECKUE COSAMHEHUS KIIETKH : KHPBI, yIiaeBobl, Oenku. DyHKINY KUPOB, OENKOB, yriieBoaoB. HykinenHoBbie
KUCIOTHl. DYHKIMS HYKJIEHHOBBIX KUCIIOT B CHHTe3€ Oenka. [ 'eHbl.. | eHHasi HHKHHEpHSL.
Jlexuus
[IpakTHueckoe 3aHsTHE: pelIeHUe 3a1a4 4
CamocrosTenpHas padoTa 00yJaroumxcs 2
Paznen 10.
IBOJIIOLMSA JKMBOTO
Tema 10.1. Copep:kaHrie yaeOHOro MaTepHaia
HacnencrBeHHOCTH XpoMocoMHas Teopus HaclIeACTBEeHHOCTH. 3akoHbl I'.MeHesns o Hacae10BaHuI0 Mpu3HaKoB. IIpudnHbl MyTanui 2
Jlexius
[IpakTHyeckue 3aHsITUs 4
CaMocTosiTeNTbHas paboTa 00yJaroIIuXCst 2
Bceero: 84

Jl1st XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIEAYIONIe 0003HaAUYCHUS:

1. — 03HAaKOMUTEIBHBIN (y3HABAHHE paHEe U3yYCHHBIX 0OBEKTOB, CBOMCTR);

2. — pepOAYKTUBHBIN (BBIMOTHEHUE ACSITSIBHOCTH 0 00pa3ily, HHCTPYKIIUU WUJIU TI0JI PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIHHOE BBHITIOJHEHHE IS TEIILHOCTH, PEIIEHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIMBALIMA JTUCHUITJINHbI
3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Bun pabort: neKunoHHbIE 3aHATHS

MarepuallbHO-TEXHUUECKOE 00eCleuYeHne JUCUUIIMHBL, OCHAIIEHHOCTD:
ayIUTOpUs, OCHAICHHAs] MPE3CHTAlMOHHON TEXHUKOM (MPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) € COOTBETCTBYIOIIMM MPOTPAMMHBIM  OO€ECIIEYEHUEM,
MeJIOBOH (M) WJIM MapKEpPHOU TOCKOM.

Bun pabot: mpakTudeckue 3aHsITHsS

MarepuallbHO-TEXHUYECKOe O00ecrneueHrne IUCUUIUIMHBL, OCHAIlEHHOCTH:
ayJIMTOpHUs, OCHAIIICHHAs! MEJIOBOM (M) UJIM MapKEPHOU JTOCKOM.

Bun pabot: TeKyIunii KOHTPOIIb

MarepualibHO-TEXHHUUECKOe 00ecleueHrue JIUCUUIUIMHBIL, OCHAIlEHHOCTH:
ayJIMTOpHUs, OCHAIIICHHas! MEJIOBOM (M) UJIM MapKEPHOU TOCKOM.

Bun pabot: camocTosaTenbHas padora

MarepualibHO-TEXHHUUECKOe O00ecreueHrne JTUCUUIUIMHBIL, OCHAIIEHHOCTH:
ayJIUTOPHUS JIJISi CAMOCTOATENbHOM pab0Thl, OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO MOAKITIOYEHHS K ceTH «VHTepHeT», o0ecrieyeHHasi JOCTYIIOM B
ANIEKTPOHHYI0  MH(OPMAIMOHHO-00pa30BaTEeIbHYI0O  Cpelly  YHUBEpPCHUTETA,
nomernienus Hayunoit 6ubmmorexu [II'HNUY.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

OO6pazoBaTtenbHbIN TIpoliece Mo quciuiuiniHe EcTecTBO3HAaHKE mpenoiaraeT
UCIIOJIb30BaHHUE CJIEIYIOLIEro MPOrpaMMHOI0 obecreueHus U MH()OpMaIMmOHHBIX
CIIPABOYHBIX CUCTEM:

- TMPE3CeHTAlMOHHbIE MaTepuanbl (CHalWabl MO TeMaM JIEKIUOHHBIX U

MPaAKTUYECKUX 3aHATUN);

- JIOCTYNl B peXuUMe on-line B DIEKTPOHHYIO OUOIUOTECYHYIO CHUCTEMY
(3bC);

- JIOCTYIl B DJICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCHUTETA; TECTUPOBAHUE;

- lHTepHeT-CepBUCHI M DIIEKTPOHHBIE PECYpChl (IMIOMCKOBBIE CHCTEMBI,
AJIEKTPOHHAS M0YTa, MPO(PECCUOHATLHBIE TEMATHIYECKUE YaThl U (JOPYMBI).

[lepeyenr  HEOOXOAMMOTO  JIMIEH3MOHHOTO W (WiIM)  CBOOOJHO
pPacIpoCTPaHsIEMOT0 MPOTPAMMHOTO oOecTiedeHHs: OUCHBIN MaKeT MPHIOKEHUN
«LibreOffice»; cipaBounas npaBoas cuctema «KoncymnbpranT [Lrocy.
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Ilepeyens y4eOHbIX wu3naHmii, HWMHTEepHeT-pecypcoB, TONOJTHUTEIbHOM
JIUTEPATYPHI

OcCHOBHbBIC HCTOYHUKH

1. EcrectBoznanue. Xumusi: y4yed. Jis  CTyA. YUPEKIEHUH  Cpen.
npod.obpazoanusa /O.C. TI'abpwrsta, U.I'. OctpoymoB. — 2 wu3ma.,crep. - M.
M3parenbckuii neHTp «Akagemus», 2017. — 240 c.

2. Crpensuuk, O. H. EcrectBo3Hanue : ydyeOHOE mocoOue sl CpeIHEero
npodeccuonanbHoro oopazopanus / O. H. Ctpenbauk. — MockBa : M3naTenscTBo
FOpaiit, 2020. — 223 ¢. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-03157-7. — Tekct : snexktponssii // OBC IOpait [caiit]. — URL:
https://biblio-online.ru/bcode/433520.

I[OHOJ'IHI/ITB.]II)HBIG HCTOYHHUKU:

1. Camoitnenko Il. Y. ®usuka nna npodeccuid M CreNUaIbHOCTEH COIUATBHO-
SKOHOMUYECKOTO M T'YMAaHUTAPHOTO MpOoduIei: YYCOHUK I CTYJl. yUpeKISHUN
cpen. npod. odpazoBanus/I1.1 Camoiinenko. - 9-e uzn.crep. — M : U3narenbckuit
HeHTp «Akagemusi», 2017. - 496 c.

2. Cawmoitnenko II. U. COopuuk 3amay mno ¢usuke a8 nupodeccuit u
CHEIUATBHOCTEN COIUATBLHO-3KOHOMUYECKOT0 U TYMaHUTapHOTO npoduieit: yueo.
nocobue i CTyA. yupexaeHuit cpes. npod.odbpazosanus. — M., 2017.

3. KoncrantunoB B. M buonorus npns mpodeccuii W CHelnUalIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOro mnpoduieil: ydeOHUK IS CTYH. YUpex.
cpen . npod. oopazoBanust/ B.M.Koncrantunos, A.I" Ps3anos, E.O. ®aneesa, non
pen. B.M. KoncrantuHoBa. - 5-¢ wum3a.crep. - M : U3narenbCkuil LEHTP
«Axanemus», 2017. -336 c.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

JTUCHUATIUHBI

KOHTpOJII) H OHIEHKAa pPCE3yJIbTAaTOB OCBOCHHA JHCHHUILNIMHBI OCYIICCTBIIACTCA

IMperIoaBaTcjicM B Imponecce

IIPOBEICHHUS

MPAKTUYECKUX  3aHITUU

n

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHUS OOYyYarOIIUMUCS
WHIUBUIYAJbHBIX 3aJaHUH, IIPOSKTOB, UCCIICIOBAHUN.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4YeHH sl

OCBOEHHbBIE YMEHUS:

- TMPUBOJUTH TPUMEPHI IKCIIEPUMEHTOB U
HaOMIOACHUH, 000CHOBBIBAIOIIUX:
CYIIIECTBOBAHHE 3JICKTPOMArHUTHOTO TOJIS U
B3aMMOCBS3b JIEKTPUIECKOTO U MarHUTHOTO
TOJIEH;

- TMPUBOJUTH TIPUMEPHI 3KCIIEPUMEHTOB U
HaAOMIOACHUH, 000CHOBBIBAIOIINX:
HEO0OpPaTUMOCTh TETUIOBBIX IPOIIECCOB;

- TMPUBOJUTH TIPUMEPHI SKCIIEPUMEHTOB U
HAOIIOACHU, 000CHOBLIBAIOIINX: BOJIHOBEIE
1 KOPIYCKYJIIPHBIE CBOMCTBA CBETA;

- TNPUBOJUTH TIPUMEPHI 3KCIIEPUMEHTOB U
HaOJIIOJIcHUI, OOOCHOBBIBAIOIIMX: AaTOMHO-
MOJIEKYJIIPHOE CTPOCHHE BEIIICCTBA,
3aBHCHMOCTh  CBOMCTB  BEIIECTBA  OT
CTPYKTYPBI MOJIEKYJI, 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PpEaKIUu OT TeMIlepaTypsl H
KaTaJnu3aTopoB;

-  TMPUBOJIUTH TPHUMEPHl  HAOIIOJICHUH,
OOBSCHSIONINX: KIETOYHOE CTPOCHUE JKHBBIX
opranuzmoB, poab JHK kak HocuTens
HAacJIeICTBEHHOMN nHpopmanuu,
MpeBpaIeHue DSHEPTUU M BEPOSTHOCTHBIN
XapaKTep TMPOIIECCOB B XKWUBOW W HEKHUBOU

TecToBbIe 3aaHUs IO TEMaM Kypca
Pemenne 3anau

NunuBuayanbHble U GpOHTAIBHBIE OMPOCHI
Pabora B rpynnax (mapax) CMEHHOTO cocTaBa
Pemrenne npakTM4ecKuX CUTyaui
PedepartuBHnas pabora

MPUPOJIE, B3aMOCBS3b KOMIIOHEHTOB

9KOCHCTEMBI, BJIUSTHUE JIeSITEILHOCTH

YEJIOBEKa Ha HIKOCUCTEMY.

- OOBSACHATH,  NpPUKIATHOE  3HaueHue | TecToBble 3a/1aHus MO TeMaM Kypca
BaKHEHIINX  JOCTH)KEHHMH B ooOmactu | PemnreHue 3amau

€CTECTBEHHBIX HayK TS pa3Butus | UuauBuyanbHbie U (GPOHTATBHBIE OMPOCHI
SHEPIreTUKH, TPAHCIIOPTa U CPEACTB CBSI3H; PaGora B rpynmax (mapax) CMEHHOTO COCTaBa
- OOBSCHATH,  NPUKIATHOE  3HaueHHUe | PerieHue mpakTUYEeCKUX CUTYaIlHi
BOKHEHIIMX  JOCTHXKEeHHd B  obnactu | PeepatuBnas pabota

€CTECTBEHHBIX  HAayK JUI:  TOJYYEHHUs

CUHTETHYECKUX MAaTEpUAIIOB C 3aJaHHBIMU

CBOMCTBAMH, CO3JaHUS OHOTEXHOJOTHIH,

nedeHus ~ WHGEKIHOHHBIX  3a00JeBaHUA,

OXpaHbl OKPYKAIOIIEH CPEbL.

- paboTaTh C €CTEeCTBEHHO —Hay4yHOU | TecToBble 3aJaHMs IO TEMaM Kypca
nHpopManuen, coJiepoKallencs B | Pemmenue 3agag
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coobmenuax CMMU, wuHTEpHET-pEcypcax,
Hay4yHO-TIONYJISIPHOM JIMTEpaType, BIAAETh
METO/IaMH IIOUCKA, BBIAEIATH CMBICIOBYIO
OCHOBY U  OLIEHMBaTb JIOCTOBEPHOCTH
nHbOpManuu.

WnauBuayanbHbie U GPOHTAIBHBIE OMPOCHI
Pabora B rpymmax (mapax) CMEHHOTO COCTaBa
Pemienne npakTU4eCcKUX CUTyalui
PedeparuBnas pabora

-UCIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS W
YMEHHS, a MPAKTUYECKOW MIEATEIbHOCTU U
MIOBCEIHEBHOM KU3HU UiA: 0€301acHOro
KCIMOJIb30BAHUS MATEPUAJIOB U XUMHYECKUX
BEIIECTB B ObITY, popHIIaKTHKH
MH(EKIIMOHHBIX 3a00JIeBaHUHN, HUKOTUHOBOM
U aJIKOTOJIbHOM 3aBHCHMOCTEMN; OCO3HAHHBIX
JINYHBIX JIEUCTBUM IO OXpaHE OKPYKaroleu
Cpelbl.

TecToBble 3a1aHKs IO TEMaM Kypca
Pewenne 3anau

TecToBble 3a1aHUs IO TEMaM Kypca
NunuBuayanbHbe M GPOHTAIBHBIC OTPOCHI
PaboTa B rpynmnax (rmapax) CMEHHOTO COCTaBa
Pemrenne npakTu4ecKux CUTyaui
PedeparuBHas padora

Y cBOEHHBIE 3HAHUA:

- CMBICJI TIOHATHH: €CTECTBEHHO- HAYYHBIN

METOJT TO3HAHHUS, PACCTOSIHUE, CKOPOCTH,
HUMIYIIBC, cua, cucremMa OTCUeTa,
AIIEKTPOMArHUTHOE ToJIe,
3J'IeKTpOMaFHI/ITHI)Ie BOJIHBI, KBaHT,

SBOJIIOIMSL  BCEJIEHHOW, OOJBIION B3pHIB,
nepuonunueckuii 3akon JI.M. Mengeneena,
XHUMHYCECKas CBS3b, XUMHUYECKas peaKIvs,
MakpoMmoJieKkyaa,  Oelok,  KaTaiaus3aTop,
bepmeHT, KieTka, AuddepeHnnanus KIeTok,
JIHK, Bupyc, Ouoioruveckas 3BOJIOIUA,
Onopa3HoOoOpa3ue, OpraHu3M, TOIMYJISIHS,
camoopranu3zanus, ouocdepa.

TecToBbIe 3a1aHUs TIO TEMaM Kypca
WupuBuayanbHbie U GPOHTATIBHBIE OTPOCHI
Pabora B rpynnax (mapax) CMEHHOTO COCTaBa
Pedeparusnas pabora

- OCHOBHBIC METOJIBI M3ydeHUs (DHU3HKH,
OUOJIOTHN U XHMUH;

TecroBbie 3a1aHUS TI0 TEMaM Kypca
WunuBuayansHbie U GPOHTATBHBIC OTIPOCH
PaboTa B rpynmnax (mapax) CMEHHOTO COCTaBa
PedeparuBnas padota

- MaTcpualhbl, IIPUMCHSACMBIC B
IIPOMBIIIJICHHOM MacirTadbe B XUMHYECKOM
IIPOU3BOJCTBE,

TecroBble 3a1aHUs TI0 TEMaM Kypca
WunuBuayansHbie U GPOHTATBHBIC OTIPOCHI
PaboTa B rpynmax (mapax) CMEHHOTO COCTaBa
PedeparuBnas padota

- MCTOJUKY paC‘IéTOB XUMHUYCCKUX 3aJa4 I10
TEMC: «PaCTBOpH»
- MCTOAUKY PCHICHUSA (I)I/I?»I/I‘ICCKI/IX 3ajaa4.

TecroBbie 3a1aHUs TI0 TEMaM Kypca
WHuBUyalIbHBIE U ONIPOCHI

Pabora B rpynmax (mapax) CMEHHOTO COCTaBa
Pedeparupnas pabora

- BKJIQJl BETUKUX YYEHBIX B (OpPMUPOBAHUE
COBPEMEHHOW €CTeCTBEHHO — Hay4YHOU
KapTHUHBI MUDA.

TecroBbie 3a1aHUs TIO TEMaM Kypca
WuauBuayanbHbie U GPOHTATBHBIC OTPOCHI
Pedeparunas pabora
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5. KPUTEPUU OHEHUBAHUA PE3YJbBTATOB, YPOBHU OCBOEHUSA
YUYEBHOI'O MATEPHAJIA 11O JAUCIUIIJIMHE

PesyabTaTsl 00yyeHus

KpnTepml OICHUBAHHUA peE3yJ/ibTaTOB,
YPOBHHM 0CBOCHMUA yqeﬁﬂoro MarTrepuaJjia mo
AUCHHUIIJINHE

3HaTH

- CMBICA TIOHSATHMA:
METOJI T[O3HAHUSA, PACCTOSHUE, CKOPOCTD,
WMIYJIbC, cuna, cucrema oTcyera,
3JEKTPOMArHUTHOE I0JIE, 3JIEKTPOMAarHUTHBIE
BOJIHBI,  KBAHT, OBOJIIOUUSA  BCEJIECHHOM,
00JIBIIION B3pBIB, Nepuoauyeckui 3akoH JI.1.
MenneneeBa, XMMUYECKasi CBSI3b, XUMUYECKASI

€CTECTBEHHOHAYYHbIN

peakius, MaKpOMOJIEKYJIa, 0eoK,
KaTajau3aTop, (dbepmeHrT, KJIETKa,
mupdepennmanus  kierok, JHK, Bupyc,
Ouosoruyeckas 3BOJIIOLMS, OMopazHooOpasue,
OpraHusM, TMOMYJSIHSA, CaMOOpPraHHU3alus,
onocdepa;

- OCHOBHBIE METOJbl W3y4YCeHUs (DU3HKH,

OMOJIOTUH U XUMUH;

-MaTepHUAJIbI, TPUMEHSIEMbIE B IPOMBIIIICHHOM
MaciTade B XUMHUYECKOM TTPOU3BOJICTBE;

- METOJMKY pacy€TOB XWMHYECKHX 3a/ad I10
Teme: «PacTBOpbI»

- METOAMKY pelieHus: (U3NIecKux 3aaad.

- BKJAJ BENMKUX Y4YEHBIX B (HOPMUpOBaHHE

O3HnakomMumenvbHbulli YpOBeHb — 3HAET CMBICI
OCHOBHBIX MOHSITHM IO IUCUMIIJINHE, HMEET
NpEJICTaBICHHEe 00  OCHOBHBIX  METOJaX
W3YYCHUS XUMHH, OUOJIOTHU ¥ (PU3UKU;

Penpooyxmuenwiii  yposenv — 3HAaET CMBICI
OCHOBHBIX TIOHSATHH 1O AWCIUIUIMHE, 3HAET
OCHOBHBIE ~ METOJBl  H3y4YCHUS  XHUMHH,
Oouonorun u  (QU3MKK; 3HAET METOAUKY
peteHust pU3NYECKUX 3a7a4;

IlpooykmusHviti  ypogenv - 3HAET CMBICI
OCHOBHBIX TIOHATHH 10 AWCIUIUIMHE, 3HACT

OCHOBHBIE ~ METOJIbl  H3YYEHHUS  XUMHH,
Oouonorun W (QU3MKK; 3HAET METOAMKY
peleHus (bu3mIecKux 3ajad4; 3HAET

MaTepHraibl, IPUMCHACMBIC B IIPOMBIIIJICHHOM
MacimTadbe B XHMHUYECKOM IMPOU3BOACTBE;
3HaeT BKJIaJ] BEJTMKHUX YUEHBIX B
dbopMUpOBaHUE COBPEMEHHOIl €CTECTBEHHO —
Hay4YHOU KapTUHBI MUpA.

COBPEMEHHOM  €CTECTBEHHO —  Hay4HOM

KapTHUHBI MUDA.

Ymerb

- TMPUBOJUTH TPUMEPHl DKCIEPUMEHTOB WU | O3HaAKOMUMENbHbI ~ YPOBEHb ~ —  yYMEET
HaOJI0ICHUH, 00OCHOBBIBAIOLIUX: | IPUBOAUTD MIPUMEPHI OCHOBHBIX

CYILIECTBOBAaHUE DSJICKTPOMArHUTHOTO TMOJA U
B3aMMOCBSI3b AJIEKTPUUECKOTO U MAarHUTHOTO
MOJICH;

- TPUBOJUTH MPUMEPHI SKCIEPUMEHTOB U
HaOJIIOICHUH, 000CHOBBIBAIOIIUX:
HEOOPAaTHUMOCTh TEIIJIOBBIX ITPOIIECCOB;

- TPUBOJUTH MPUMEPHI SKCIEPUMEHTOB U
Ha0JII0IeHUH, 000CHOBBIBAIOIINX: BOJTHOBBIC

U KOPIYCKYJIAPHBIE CBOMCTBA CBETA;

- TPUBOJUTH MPUMEPHI IKCIEPUMEHTOB U
HaOIIOIeHUH, O0OOCHOBBIBAIOIINX: AaTOMHO-
MOJIEKYJIIPHOE CTpOCHUE BEIIISCTBA,
3aBUCHUMOCTb CBOWMCTB BEUIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTU XUMHYECKOM
peaklMu OT TeEMIIEpaTyphl U KaTaIU3aTOPOB;

- MPUBOAUTH IPUMEPHI HAOIIOICHUA,
OOBSCHSIONIUX: KIIETOUHOE CTPOCHHUE KUBBIX
opraausmos, poias JIHK xak Hocurens
HACJIeJICTBEHHOW nH(opManuu, mpeBpalieHmue
SHEPIrUM U BEPOSTHOCTHBIN XapakTep

SKCIIEPUMEHTOB U HAOMIOJeHH 1o (u3mKe,
XUMHH U OMOJIOTUU; UMEET MpEeACTaBICHUE O
3HAYEHUH BAXHEHIINX JOCTHKEHHUH B 00JaCTH
€CTECTBEHHBIX HayK TUISL: pa3BUTHS
SHEPreTHKH, TPAHCIOPTa U CPEJICTB CBA3H;

Penpoodyxmuenviii ypoéenb — ymeeT NPUBOJAUTH
IPUMEPbl  OCHOBHBIX  OKCIICPHUMEHTOB M
HaOMIOACHUH 110 (PU3UKE, XUMUU U OHWOJIOTHH;
3HACT 3HAYCHUE BAXHEHUIIUX JOCTHKCHHI B
00J1aCTH €CTECTBEHHBIX HAYK JUIS: Pa3BUTHUS
SHEPreTHKH, TPAHCIOPTAa U CPEICTB CBS3H,
ymeer paboTaTh C €CTECTBEHHOHAYyYHOMU
uHpopMaluen;

IIpooykmusHulil yposeHb - yMEeT TPUBOAUTH
OpUMepbl  OCHOBHBIX  OJKCIEPUMEHTOB  H
HaOMIOeHNH Mo QU3uKe, XUMUU U OUOJIOTHH;
3HAET 3HAYCHHE BAXHEWUIINX IOCTHXKCHHHA B
007IaCTH eCTECTBEHHBIX HAyK JUIS: Pa3BUTH
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MPOLIECCOB B KMUBOW U HE)KUBOM MPUPOJIE,
B3aHMOCBS3b KOMIIOHEHTOB 3KOCUCTEMBI,
BJIMSIHUE JICATEIIbHOCTH YEJIOBEKA Ha

3KOCUCTEMY.

- OOBSCHATH MIPUKJIAHOE 3Ha4YCHHE
BaKHEHIITX JOCTHOKCHUM B obnactu
€CTECTBEHHBIX HayK JUIS: pa3BUTHUA

SHEPTEeTUKH, TPAHCIIOPTA U CPEICTB CBSI3M;

- OOBSCHSATH MPUKIIATHOE 3HAYCHHE
BOKHEUIIINX JOCTUXKEHUN B 001acTH
€CTECTBEHHBIX HAYK JUIS: TTOJTYYCHHS
CUHTETUYECKUX MATEPHUATIOB C 3a/IaHHBIMU
CBOMCTBaMH, CO3/IaHUsI OMOTEXHOJIOTHIA,
JedeHus1 MH(PEKITMOHHBIX 3a00JICBaHUM.

- paboTaTh C €CTeCTBEHHOHAYYHOI
nH(popMaIuei, coaepxKanieiicss B cooOIeHnsIx
CMU, unTepHeT-pecypcax, HayqyHo-
MOMYJISIPHOM JINTEpaType, BIAJACTh METOAaAMHU
MOMCKA, BBIJIEISITH CMBICIIOBYIO OCHOBY U
OIIEHUBAThH JJOCTOBEPHOCTh MH(POPMAITUH.
-MCII0JIb30BaTh TPUOOPETCHHBIC 3HAHUS 1
YMEHUS, a MPAKTUUECKON JIeATETHHOCTH U
MMOBCETHEBHOW KHU3HH JIJIs1: 0€30T1aCHOTO
HCIIOJIb30BAHUS MAaTEPUATIOB U XUMHYECKUX
BEIIECTB B OBITY, NPOPUIAKTUKI
MH(EKITMOHHBIX 32a001€BaHN, HHKOTHHOBOH 1
aJIKOTOJIHOM 3aBHCHUMOCTEH; 0CO3HAHHBIX
JIMYHBIX ACHCTBHUI MO OXpaHEe OKPYKAIOIIEH
Cpelbl.

SHCPIrCTUKH, TpaHCIIOPTa U CPCACTB CBA3U,

ymeeT paboTarh C  €CTECTBEHHOHAYYHOM
uHpopManue; yMeeT UCII0JIb30BAThH
npuoOpeTeHHbIe  3HAHWS W YMEHHS B

MPAKTUYECKON JIEATENBHOCTA U MOBCEIHEBHOM
JKU3HU.
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