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1. TACHOPT PABOYEMN MMPOTPAMMBI YUYEBHOM
JANCHOUIIJINHBI

bJ1.0S ECTECTBO3HAHUE

1.1. OGnacTh NpUMEHEHUS TPOTPAMMBbI

PaGouas mporpamma yd4eOHOW AMCHMIUIMHBI SBISETCS YacCThIO OCHOBHOM
npodeccronanbHOM 0oOpa3zoBaTenbHOM mporpammbl B cooTBerctBuu ¢ PI'OC 1o
crienmaibHocT CITIO 54.02.01 «/Iu3aitH mo oTpaciasimy».

1.2. Mecto y4eOHOH  JUCHMIUIMHBI B  CTPYKType  OCHOBHOW
npodeccuoHaJIbHON 00pa30oBaTeIbLHOM TMNPOrpaMMmbl: 001e00pa3oBaTeJbHBIN
U KJT.

VYueOnass gucruiuimHa «EcTecTBO3HAHHME» SIBISICTCS 00S3aTEIbHOW YacThIO
o011e00pa3oBaTebHONM  MOJATOTOBKM crienuanucToB cpennero 3BeHa (OIICC3) B
pasnene TpodeCCHOHANBHBIX JHUCIHMIUIMH B  COOTBETCTBUU ¢  DeaepaabHbIM
rocyJ1apCTBEHHBIM o0pa3zoBaTeIbHbIM CTaHJIapTOM (D100C) CpPEIHEro
npodeccuonanbHoro oopazoanus (CIIO) mo cnenmanbHOCTH 54.02.01 «/lnzaiin (1o
OTPACIISAM)».

1.3. Heaun u 3a7auM y4eOHOH AMCHUILIMHBI — TPe0OBaHUS K pe3yibTaTam
OCBOCHMS Y4eOHOM JUCHHUIIMHBI:

° B pesynbpTaTe ocBoeHHs y4YeOHOW MHMCIUILIMHBI OOYYAOIIMICS JTOJDKECH
YMeTh:

-IIPUBOJUTH IIPUMEPBHI DKCIIEPUMEHTOB 51 HaOJIIOICHUH,
000CHOBBIBAIOITUX :aTOMHO-MOJICKYJIIPHOE ~ CTPOCHHE  BEIECTBA, CYIIECTBOBAHHE
AJEKTPOMArHUTHOIO  MOJIsl, BOJIHOBBIE UM  KOPIYCKYJISIpHBIE CBOMCTBAa CBETa,
HEOOPATHUMOCTh TEIJIOBBIX MPOIECCOB, pa3deraHue TallaKTUK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT CTPYKTYPbI MOJIEKYJ, 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEaKIUU OT
TEMIEPaTyphbl U KaTaau3aTOPOB, KIIETOUHOE CTPOCHUE KUBBIX Opranu3mos, posb JJHK
KaK HOCHUTENS HAcJEICTBEHHOW HMH(POPMALMM, HBOJIOLHUI JKUBOM MPUPOJBI,
MPEBpAILICHUE JHEPruu. B3anMOCBI3b KOMIIOHEHTOB 3KOCHCTEMBI, BIWSHUE Ha HUX
NEATEIBHOCTH YEJIOBEKA;

-OOBSACHITh MPUKIAJAHOE 3HAUYCHUE BAXHEUIIUX JOCTHXKEHUM B o00JacTu
€CTECTBCHHBIX HAayK 6 pa3BUTUS SHEPreTUKH, TPAHCIIOPTA, CBSA3HM, MOJIYy4YEHUS
CUHTETHYECKUX MaTepHuajoB, CO3JaHHS OWOTEXHOJIOTHH, JIeUueHUS HH(PEKIIMOHHBIX
3a00JI€BaHMM, OXPaHbI OKPYXKAOIICH CPEJIbL;

-BBIIBUIaTh THIIOTE3bl W IpeJjiaraTb MyTH KX IPOBEPKH, JEJIATh BBIBOABI Ha
OCHOBE SKCIIEPUMEHTAJIbHBIX JIAHHBIX, IPEICTABICHHBIX B BUJIE Tpa(uKa, TaOIUIIbI HIIA
JIMarpaMmbl;

-paboTaTh €  €CTECTBEHHO-HAy4yHOW  HH(poOpMaIluen, coaepkamieics B
coobmienussx CMU, unTepHeT-pecypcax, HayqHO-TIOMYJISIPHOM JINTepaType, OlICHUBATh
€€ JOCTOBEPHOCTb;

-UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS JJId TNPAKTUKU U
MMOBCEAHEBHOM  JKM3HM  JUIsl:  OLICHKM  BJIWSHUS HA  OpPraHUM3M  4eJIOBEKa
AJIEKTPOMArHUTHBIX BOJH M PaJUOAKTUBHBIX HW3JyYE€HUM, SHEprocOepereHus,
0€30MacHOr0  HMCIOJb30BAHUS MAaTEpPUATIOB M XUMUYECKUX BEIIECTB B OBITY,
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npoWIAKTUKA HMHGEKIUOHHBIX 3a00JICBaHUN, HHUKOTHHOBOM, aJKOTOJBHOM |
HApPKOTUYECKOM 3aBUCUMOCTEM, OCO3HAHHBIX JIMYHBIX JICCTBUM IO OXpaHe
OKPY>KalOIIEeH Cpebl.

B pesynbrare ocBoeHUs yueOHOM JUCHUILIMHBI 00YUYarOIINIICS JOKEH 3HATh:

-CMBICJI TIOHSITUN: €CTECTBEHHOHAYYHBI METOJl MO3HAHUS, JJIEKTPOMArHUTHOE
10Jie, AIEKTPOMArHUTHBIE BOJIHBI, KBAHT, NEPUOJUYECKUN 3aKOH, XUMUYECKasl CBS3b,
XAMHUYECKasl peakius, MaKpoMoJjeKyia, Oelok, Karamu3atop, (¢GEepMeHT, KIIeTKa,
mupdepenmmanus kimerok, JIHK, Bupyc, sBomorus, OuopasHooOpasue, OpraHu3M,
MOMYJISIIIHS, PKOCUCTEMa, Orocdepa, IHTPOIHS, CaMOOPTaHU3AIIMS;

-BKJIAJ] BEJIMKUX Y4YEHBIX B ()OPMHUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA.

OcBoenne comepxkanust ydeOHou gucumruimabl  BJ1.05  EctrectBo3Hanume
o0OecrieunBaeT JOCTHXKEHUE CTYACHTAMHU CIIEIYIONUX Pe3yabTAaTOB:

JIUYHOCHIHBIX:

- YCTOWYHMBBIM HMHTEpPEC K HCTOPUM U JOCTHIKEHUSIM B O0OJIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTh K MPOJOJKEHHIO OOpa30BaHUs, MOBBIINICHUIO KBaTU(UKALUU B
n30paHHON TMPO(dECCHOHATIBHON JEATEIIHHOCTH C HCIOJh30BAHUEM 3HAHUM B 00JaCTH
€CTECTBEHHBIX HAYK;

- 0OBEKTUBHOE OCO3HAHHUE 3HAYMMOCTH KOMIIETEHIIMN B OOJIACTH €CTECTBEHHBIX
HayK JUIS YeJIOBEKa M 00IIeCTBA, YMEHHE HMCIOJIb30BaTh TEXHOJIOTHUECKUE TIOCTHKESHHUS
B oOmacth  (GU3MKHA, XUMHUH, OWOJOTUM JUJII  TIOBBIIICHUS  COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOPAHHOU MpodeCcCuOHATBHON NS TEIbHOCTH;

- yMEHHE NPOAHAIM3UPOBATH TEXHOTCHHBIC IOCICACTBUSA ISl OKPYXKAIOIICH
Cpelbl, OBITOBOM U MPOU3BOICTBEHHOH JEATEILHOCTH YEIOBEKA,

- TOTOBHOCTh CaMOCTOSITE€JILHO JI0OBIBATH HOBBIE JJIs1 CE0sI €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISl ’TOTO JOCTYITHBIX UCTOYHUKOB UH(POPMAITUH;

- yMEHHUE YHOpaBJIsTh CBOEH MO3HABATEIBHON JIE€SITEIBHOCTHIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOI'0 MHTEJIEKTYyaIbHOTO PA3BUTHS;

- YMEHHUE BBICTpaMBaTh KOHCTPYKTHMBHbIE B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHuio o0IMX 3a7a4 B 00J1aCTH €CTECTBO3HAHUS,

MemanpeomMemHublx:

- OBJIaJICHME YMEHHUSIMU M HaBBIKAMHU pA3JIMYHBIX BHUIOB IO3HABATEIbHOMN
JEATEIIbHOCTHU JIJIS1 U3YUEHHUSI pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;

- TPUMCHEHHE OCHOBHBIX METOJOB TIO3HAHHWS (HAOJIIOJACHUS, HAYYHOTO
AKCIIEPUMEHTA) 11 M3YUYCHMSI Pa3JIUUYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, C KOTOPBIMU BO3HHUKAET HEOOXOAMMOCTH CTaJKMBATHCS B MPO(ECCHOHATBHON
chepe;

- YMEHHUE ONPEACIISITh 1eJIM U 3a/laui JeSTEeIbHOCTH, BEIOMPATh CPEICTBA JIS UX
JIOCTUKEHUS HA MPAKTUKE;

- YMEHHUE HCIO0JIb30BaTh Pa3JIMYHbIE MCTOUYHUKHU JJIs TOJYYEHHUS E€CTECTBEHHO-
HayyHOM wuHGOpPMAMM U  OLICHUBAaTh €€ JOCTOBEPHOCTh I  JIOCTHXKECHHS
MOCTABJICHHBIX 1I€JIEHU U 3a7a4;

npeomemHulIx:



- c(popMUPOBAHHOCTH MPEACTABICHUN O I[ETOCTHOM COBPEMEHHON €CTEeCTBEHHO-
HAY4YHOM KapTUHE MHpa, NPUPOAE KaK €IMHOW IIEJOCTHOM CHCTEME, B3aMMOCBS3U
YyejgoBeKa, MPUPOABI W OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax
Bcenennoii;

- BJIaJICHUE 3HAHUSAMHU O HauOoJee BaXKHBIX OTKPBITUSIX W JOCTHKEHHUSIX B
00JIaCTH €CTECTBO3HAHMS, TTOBIUSBIIMX Ha BOJIIOLMIO MPEACTABICHUNA O MIPUpPOJE, Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

- c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSITh €CTCCTBEHHO-HAY4YHBIC 3HAHUS IS
OOBSCHEHUS  OKPYKAIOIIUX  SIBJICHUW, COXpPAaHEGHHS  370pOBbs, OOECICUCHHUs

0€30MacHOCTU  JKU3HENESTENIbHOCTH,  OEpeKHOro  OTHOIIEHHUS K  TPUPOJIE,
paIMOHANILHOTO TMPUPOIONOIb30BAHMS, a TaKXKE BBINOJHEHUS PpOJIM TPAMOTHOIO
noTpeouTens;

- chopMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIC TTO3HAHUS MPUPOJILI U
CpEICTBaX W3yYCHHUS MeramMupa, MakpoMuUpa W MHUKPOMHPA; BIAJACHHEC IPUEMaMHU
€CTECTBEHHO-HAYYHBIX HAOJIFOJCHUH, OTBITOB, UCCIICIOBAHUIN U OIEHKH IOCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTATOB;

- BIIaJicHUE TIOHSATUHHBIM ammapaToM eCTECTBEHHBIX HAYK, TO3BOJISIONIAM
MO3HABAaTh MHpP, y4YaCTBOBATh B JUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIPOCAM,
WCIIOJIB30BaTh PA3IMYHbIE WUCTOYHUKU HH(POpPMANMU IS MOATOTOBKH COOCTBEHHBIX
paboT, KPUTHUYECKHM OTHOCUThCA K cooOmeHusMm CMMU, coxepxammuM HayIHYIO
nHpopManuo;

- cOPMUPOBAHHOCTh YMECHHI TOHHMMATh 3HAYMMOCTH €CTECTBEHHO-HAyYHOTO
3HaHUS IS KOKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro Mpo(ecCHOHATbHON JIeITeIbHOCTH,
pa3nu4ath (PaKThl M OIEHKH, CPAaBHHMBATh OIICHOYHBIC BBIBOJBI, BHJIETh WX CBS3b C
KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C ONPEICICHHON CUCTEMOH IIEHHOCTECH.

1.4. PexoMeHayeMoe KOJHYECTBO YaCOB HA OCBOCHHE NPOrPaMMBbI
y4eOHOM IUCHUIIMHBI:
MaKCHMaJlbHasi yueOHasi Harpy3ka o0y4aromuxcs — 78 yaca
6 mom yucne: 00s13aTeNbHAs ayIUTOPHAs Harpys3ka — 78 4acoB



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUIIJINHBI
2.1. O0bem y4eOHOM IMCHMILIMHBI M BUAbI Y4eOHOH padoThI

Bun yueOHo# padoThl Oovem uacos
MakcumaJjibHasi yueOHasi HArpy3Ka (BCero) 78
O0si3aTebHAsI AYIMTOPHAsE YueOHasi HArpy3Ka (Bcero) 78

B TOM YHCIJIE:

Jlexuun 78
JlaGoparopHbie 3aHITHS

[IpakTnyeckue 3aHATUA

IIpomesicymounas ammecmayus, 6 popme oughghepenyuposannozo 3auema 6o 2 cemecmpe




2.2. TeMaTH4YecKHUi JIaH U coep:kanue yueOHoi nucuumiannasl - 5J1.05 ECTECTBO3HAHUE

HanmeHoBaHue
pa3neioB U TeM

Conep:xxanue  y4eOHOro Marepuana, Ja0opaTopHble M NpaKTH4YecKHe  padoThI,
CcaMOCTOsITeIbHAsI pad0oTa 00y4YalIIUXCsl, KypcoBasi padoT (IIPOEKT) (eciu npedycmMompeHvt)

Oo0bem
4acoB

YpoBenb
OCBOEHHS

1

2

w

4

Pazpen 1.

DPU3UKA

o
Co

Tema 11
MexaHuka

Baenenne. Mexann4yeckoe IBM)KEHUE U €r0 OTHOCUTEILHOCTb.

3akoHbI JuHaMUKH HeroTOHA.

Cuiiel B Ipupoxae. 3aKkoH BCECMUPHOI'O TATOTCHUS. HesecoMocTs.

Vmmynbe U 9HEprusi, 3aKOHbI MX coxpaHeHus. PaboTa n MOIIHOCTh B MEXaHHKE.

Mexanuueckue kosaedanus. [lepuon u yacToTa KonebaHUH.

Mexanu4deckrie BoJiHbl. CBOWCTBA BOJIH.

3ByK. YIbTpa3ByK.

Pemenne 3amau mo reme «MexaHUKa»

Tema 1.2

TermtoBbie sIBICHUS

HaOnroieHust ¥ OIBITHI, HOATBEP)KIAIOLINE CTPOCHHE BEIIECTRA.

Macca 1 pa3Mepsl MOJIEKYIL.

Tennosoe nBukeHue. Temneparypa -- Mepa cpeJiHell KHHETUYECKOH SHEPTUU YaCTHIL.

AFpeFaTHLIC COCTOSAHHU BEIICCTBA U q)aBOBLIC TIepexO0bl.

RO RO [N Ro |~ [~ [bo oo |bo|bo |~

3aKOH COXpaHEHMs DSHEPrUM B TEIUIOBBIX mporeccax. HeoOpaTMMOCTh TEIIOBBIX
npornieccoB. TemIoBbIe MaIIMHBL, HX IPUMEHeHHe. VIHTepakTHBHAS IIPE3EHTALHS [0 TeMe «
DKOJIOrNYecKHUe IPOLECChl, CBS3aHHbIE C PUMCHEHHEM TCIUIOBBIX MAIIMH U IpobieMa
9HEProcOepeKeHHsL.»

)

Pemenue 3amay nmo teme «TerioBbIe sIBICHUS

Tema 1.3

SHCKTpOMaFHI/ITHLIe
SIBJICHUA

3IICKTpI/I‘ICCKI/I€ 3apsabl U UX B3aMMO/ICHCTBHUE. HpOBOL[HI/IKI/I " JUDJICKTPUKU B IIOJIC.

ITocTosIHHBIH NIEKTPUYECKUH TOK U €ro XapakrepucTuky. 3akonsl Oma u Jxoyis-Jlenna.

MarsuTtHOe 1oJjie TOKa U ero JAeHCTBIE Ha IPOBOJIHHUK C TOKOM. DJIEKTPOIBUIaTElNb.

SIBeHME 3MEKTPOMArHUTHON MHAYKINH. DJIEKTPOreHEepaTop.

Ilepemennslii Tok. [loaydenne u nepenada 31eKTpO3HEPTHU.

SHCKTpOMaFHI/ITHBIC BOJIHBI. Pa)mocmm) " TCIICBUACHUC.

CBeT Kak dlieKTpoMarHuTHas BosiHa. MHTepdepenus u qudpakuus ceera.

NN NN NN




Pemenne 3a1a4 mo TeMe «NEKTPOMArHETU3M 2
Tema 1.4.Ctpoenue Dotoaddexr. cnonp3oBanne Gorodddexra B TEXHUKE. 2
aToMa M KBaHTOBas Crpoenue aroma. [loriomenue u ucrryckaue cBera atomom. Jlasep. 2
¢usuka CtpoeHue aTOMHOTO 71pa. PaioakTHBHOCTB U ee OHOJIOTHYecKoe AeiicTBHe. 2 23
DOHeprusi JeNCHHsS AaTOMHBIX saep. SlnepHas 3HEprHs W SKOJOTMYECKHE IPOOIIEMBI, 5 ’
CBsI3aHHBIE C €€ UCIIOIb30BaHWEM. HTepakTHBHEINA TpeHaXxkep 1o TeMe «CTpoeHne aTroMay.
KonrponpHas pabora no ¢usuxe 2
Pa3pen 2. XUMHUS C DJJEMEHTAMHU 5KOJIOT'MA 13
Bona, ee ¢pu3nueckue n XMMHUUYECKHE CBOICTBa. PacTBOpeHHe TBEp/ABIX BELISCTB U ra3oB. 5
MaccoBasi 10711 BEIleCTBa B PacTBOpE.
Tema 2.1. Bopnsie pecypcest 3emnu. KadecTBo BOABI. 3arps3HHUTENM W CIOCOOBI OYMCTKH BOJBL P
Bopa, pacteopst XKectkas Boga. OnpecHeHne BOIbI. 2,3
JlaGopatopHble pabOThI: AHAIIU3 COACPIKAHUS IPHUMECEH B BOJIC ]
[IpakTrueckas pabora: penienue 3aaad no reme «Boma. PactBopsi» 2
Xumudeckuit coctaB Bo3ayxa. ATMocdepa u kiaumar. O30HOBBIE JBIPHI. 2
Tema 2.2. Kucnotusie goxxau. Kucnots! u menoun. [Tokazarens KHCIOTHOCTH pacTBOpoB pH. 2
XUMHUYECKHE MPOLECcChl B 1,2
atMoc(epe JlabopatopHsie padoTsl: M3mepenue yposHs CO. ]
IIpakTrueckast paboTa: HHTEPAKTUBHBIA KPYIIIBIA CTOJI TIO TeMe «XUMHUYECKHE IPOLIECCH B
aTMocdepe» 2
XUMHUYECKHE OJJIEMEHTbl B OpraHu3Me desoBeka. OpraHudyeckMe M HEOpraHHYecKue 5
BEILIECTBA.
Tema 2.3. OCHOBHBIC COCIMHEHUS: OCJKH, YIJIEBOABL, KUpPbI, BUTaMUHBL CTpoeHHE OEJIKOBBIX 5 123
XuMuss M OpraHu3M MOJIEKY1. X0JIECTEPHH. "
4eoBeKa MuHepanpHbIe BEIIECTBA B ITPOIYKTaX MMUTAHUS, TUIIEBbIEC T00aBKH. 2
CohanancupoBaHHoe nuTaHue. MHTEepakTUBHBIN (QUIBOPA MO TeMe «XUMHUS U OPraHu3M 2
YeJI0BeKa»
Paznen 3. BHUOJIOI'usl C 9JJEMEHTAMM 3KOJIOT' MU 27
Tema 3.1. | HMonstue «ikn3nb». OCHOBHBIE IPU3HAKH JKUBOTO. 2 1




Haubonee ooOriue

Tlonsitne «opranu3m». VMHTepakTMBHas Npe3eHTalusi MO0 TeMe « Pa3HooOpas3ue >KUBBIX

2
IPEACTaBICHHUS O KU3HU OPraHHU3MOB.»
Knerka. O6MeH BelecTB U npespatienue sHepruu B kierke. JHK. 4
YPpOBHHU OpraHu3aIy )KHBOH MTPHPOIBL. 2
OBOJIOLHMS KUBOTO. JIBIKYIINE CHIIbI HBOJIIOLIUH. 4
Ipaxtnueckas paboTa: Kpyriblid cTon 1o Teme «lIpencraBieHus o XKU3HN» 2
TxaHu, opraibl ¥ CUCTEMbI OPraHOB YEJIOBEKa. 2
IMuranne u ero 3Hauenue. [IummeBapeHue. CucreMa NHIIEBAPUTEIBHBIX OPraHOB.
[IpenynpexaeHre NUIIEBBIX OTpaBieHUi. ['acTpuT U HUpPpo3 NeueHH. 2
- Jpixanue opranu3MoB. OpraHbl AbIXaHHSA U UX TPEHUPOBKA. bone3Hu OpraHoB JIbIXaHHUS. 2
Tema 3.2.
Opranmsv ueloBeka M Jsmxenne. KocTu, MBINIBL, CyXOXKMIUS. MBIIIEUHbIE IBHKEHHSA. YTOMJIEHHE MBbIIIIL. P
OCHOBHBIE MPOSIBJIEHHS VI3MeHeHue MBIIIIBI IPH TPCHUPOBKE. I MIToquHaMus1, HapyIIeHHEe OCAaHKH U INIOCKOCTOIIHE.
€I'0 KH3HEACATEIbHOCTH Buyrpennss cpena opranusma. OcHoBHbIe (GyHKIUH KpoBU. KpoBeHOCHas cucTema. 2 2,3
MMMyHUTET 1 UMMYHHas cucTeMa. bakrepuu U BUPYCHI. 2
VHnuBuyanpHOE pa3BUTHE OPraHU3Ma. 4
ITonosoe co3pesanue. OmnonorBopenue. Pazsurue mnojga. bepeMeHHOCT U OB, 2
BiusHue HapKOTEHHBIX BEILECTB HA Pa3BUTUE U 3[J0POBbE YENIOBEKa. MHTepaKTHUBHBIN TeCT P

1o TEMEC ((3[[01.‘)0]356 YCIOBCKa».

Bupn yuedHoii padoThl

Oovem uacos

MakcuMaJIbHAsl y4eOHasi Harpy3Ka (Bcero) 78

Oos13aTeJbHAsE AyAUTOPHAsI yyeOHasi HATPYy3Ka (Bcero) 78

B TOM YHCIJIC:

Jlexuun

78

Tpomesicymounas ammecmayus 6 popme oudpghepenyuposannozo sauvema
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JInst XapaKTepUCTHKU YPOBHS OCBOCHHS y4eOHOro MaTepHalla UCIOJIB3YIOTCs CIeAyIOIe 0003HaYeHHs:

1. — 03HaKOMHTENBHBI (y3HaBaHUE paHee H3yUEHHBIX 0OBEKTOB, CBOICTB);

2. — PEeTPOTyKTHBHBIN (BBITOTHEHNE NESATEIHHOCTH 110 00pa3iy, HHCTPYKITMH WIIH TTOJT PYKOBOJICTBOM)

3. — IPOXYKTHBHBIH (IJITAHUPOBAHNE U CAMOCTOSTEIILHOE BBITIOJTHEHHE ESTENEHOCTH, PEIIeHHE TPOOIEMHBIX 33/1a4)
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3. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI TUCHUITJIMHBI

3.1 Peanusanus y4yeOHOH AUCHUILUIMHBI TpeOyeT HAJUYHMA Y4eOHOro
Ka0MHeTa eCTeCTBO3HAHMS

MebGenp u  cranmmoHapHOoe OOOpyJOBaHWE: JIOCKa ayaWTOpHAs, JOCKa
WHTEPAKTUBHAS, KHWKHBIM 1mIKad, CTOJ MpernoAaBaTeIbCKUN, CTOJ JJs KOMIBbIOTEpA,
mKad — cTesax, KOJIOCKOI, IKpaH.

3.2. UudopmanuonHoe odecrnieyeHne 00ydeHust
[lepeyeHb pEKOMEHIYEMBIX YUEOHBIX U3JJAHUI U TOTIOJTHUTEILHOMN JIUTEPATYPHI

OcCHOBHbBIE HCTOYHHUKHU:

EcrtectBo3nanme : yueoHoe nocobue / O.E. Caenko, T.I1. Tpymiuna,
O.B. JlorBunenko. — Mocksa : KnoPyc, 2020. — 364 c. — CI1O. — ISBN 978-5-406-
06475-7.

®uzuka (1asa CI10). Yueonuk : yueonuk / O.B. JlorBuaenko. — Mocksa :
KnoPyc, 2020. — 341 c. — ISBN 978-5-406-06464-1.

O6mas xumus : yue6noe nocodue / H.JI. I'mmaka. — Mocksa : KnoPyc, 2020.
— 748 ¢. — ISBN 978-5-406-06002-5.

buousiorus : yue6nuk / A.I'. Mycradun, B.b. 3axapos. — Mocksa : KnoPyc,
2020. — 423 ¢. — CIIO. — ISBN 978-5-406-06062-9.

Oo6mas 6mosnorus : yueonoe rnocooue / C.1. KonecuukoB. — Mocksa : KnoPyec,
2020. — 287 c¢. — Hua CI1O. — ISBN 978-5-406-06119-0.

JlonosHuTEIbHbIE HCTOYHUKH:

Oo6mas 6uosnorus : yuebuuk / C.I'. Mamonros, B.b. 3axapoB. — Mocksa :
KnoPyc, 2017. — 323 c. — CI1O. — ISBN 978-5-406-05733-9.

buosaorus : yueOnuk / C.W. KonecnukoB. — Mocksa : KnoPyc, 2020. — 257 c.
— Jlna 6akanaBpoB. — ISBN 978-5-406-05671-4.

KoHuenuuu coBpeMeHHOr0 ecTecTBO3HAHUA : yueOHuK / B.M. Haitapiir. —
Mocksa : KuoPyc, 2020. — 360 c¢. — ISBN 978-5-406-06041-4.

KoHuenuuu coBpeMeHHOTro ectecTBo3HaHmsl : yueOHuk / C.X. KapnenkoB. —
Mockga : KnoPyc, 2017. — 667 ¢c. — ISBN 978-5-406-05542-7.

KoHuenuuu coBpeMeHHOro ectectBo3HaHusl. KoHCIeKT Jekuui : yueOHOe
nocobue / A.A. T'openos. — Mocksa : KnoPyc, 2017. — 204 c¢. — ISBN 978-5-406-
02600-7.

OcHoBbl puzuku. Mexanuka : yaeonoe nocooue / T.W. TpodumoBa. —
Mocksa : KnoPyc, 2020. — 220 ¢. — ISBN 978-5-406-06245-6.

OcHoBbl pusuku. MoJiekyasipaas pusuka. Tepmogunamuka.yYyeOHoe
nocodue : yueobnoe nocooue / T.U. Tpopumosa. — Mocksa : KnoPyc, 2020. — 180 c.
— ISBN 978-5-406-06246-3.



[IpsiMbie MeTOABI HCCIET0BAHUSA OBICTPBIX (PU3HKO-XUMHUYECKUX MPOIECCOB.
Y4eoHoe nmocodue : yueoHoe nocodue / 1. MakaposE, WN.I1. [llankapun. — Mockaa :
Pycaiinc, 2020. — 155 c. — ISBN 978-5-4365-2613-3.

Du3nKo-XxUMHYECKHe Mpolecchl B TexHocdepe : yaeOHOE TTocoone /

E.1O. [llaunena, B.S1. XentoB. — Mocksa : Pycaiinc, 2020. — 138 ¢. — ISBN 978-5-
4365-1462-8.

KpaTtkuii kypce ¢pusuku ¢ npuMepamMu pemieHusi 3aaay : yueOHoe nocooue /
T.U. Tpodhumona. — Mockaa : KnoPyc, 2017. — 280 c. — CIIO. — ISBN 978-5-
85971-880-1.

Kypc pusnku ¢ npumepamu pemeHusi 3aaa4 B 2-x Tomax. Tom 1 : yueOHOE
nocobue / T.W. Tpodpumona, A.B. dupcos. — Mocksa : KnoPyc, 2017. — 575 c. —
ISBN 978-5-406-05363-8.

Kypc ¢pusnkn ¢ npumepamu peuieHus 3aaad B 2-x tomax. Tom 2 : yueOHuk /
T.U. Tpodumona, A.B. ®upcos. — Mocksa : KnoPyc, 2017. — 378 ¢. — ISBN 978-5-
406-05816-9.

Xumus (17 6axkagaBpoB). YuyeoHuk : yueOHuk / O.C. CupoTkuH. — Mockga :
KnoPyc, 2020. — 363 c. — ISBN 978-5-406-06688-1.

Oo0masi XuMusi: Ja6opaTOPHbIA MPAKTUKYM : yueOHOEe mocodue /

H.B. Koposun, B.K. Kamsbimiosa, E.fI. Y apuc. — Mocksa : KnoPyc, 2017. — 336 c. —
Jnst 6akanaBpoB. — ISBN 978-5-406-04140-6.

TepMoauHaMuKa B COBPeMEHHO XUMHHU : y4eOHO-METOAMYECKOE TTocoOue /
E.1O. [lTauneBa. — Mockga : Pycaiinc, 2020. — 209 ¢. — ISBN 978-5-4365-1386-7.

OcHoBBI 00111elf 1 OMOOPTraHUYECKO XUMHUHU : yieOHOE mocooue /

9.K. Apremosa, E.B. /ImutpueB. — Mocksa : KnoPyc, 2017. — 244 c. — ISBN 978-5-
406-05543-4.

dunocopusa mateMaTuKH, PUUKH, XUMUH, OMOJIOTHH : yueOHOE mocooue /
B.A. Kanke. — Mocksa : KnoPyc, 2016. — 367 c. — ISBN 978-5-406-00543-9.

Buosorusi. JIjisi BbINYCKHUKOB IIKOJI M MOCTYNAKIIHUX B BY3bI ;| yueOHOE
nocodbue / A.I'. Mycradun, B.H. Spsirun nog pea. — Mocksa : KuoPyc, 2020. —

584 c. — ISBN 978-5-406-06268-5.

I'mruena u sxosiorusi yesioBeka (CIIO). Yueonuk : yueonuk / H. A. MaTtpeesa.

— Mocksa : KnoPyc, 2020. — 325 ¢. — ISBN 978-5-406-03080-6.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM

JTIACITUTUTUHBI

KoHTpob ¥ OIIeHKA Pe3yIbTaTOB OCBOCHHS YUeOHOMN JUCITATIIINHBI
OCYIIECTBIIAETCS MPENMOIABATEIEM B MPOILECCE MPOBEACHUS MPAKTUUECKUX
3aHATUNA, TECTUPOBAHUS, a TAKKE BBITTOJTHECHUS

00yJaromUMHICS UHAMBUIYAJTbHBIX 3aJJaHUH, TPOCKTOB, UCCIICTOBAHUM.

Pe3yabTarnl 00yyeHus
(OCBOCHHble YMEHHS, YCBOCHHDBIC 3HAHUS

@®opMbl U MeTOAbI KOHTPOJIS M OLEHKH
pe3yJbTaToB 00y4eHu sl

B pesyabrare ocBOeHHS JAMCUHMIIJIMHBI
o0yuarouuiics 10JKeH yMeTh:

—IpPUBOJUTH TPUMEPHI  OKCIIEPUMEHTOB U
HaOroieHNi, O0OOCHOBBIBAIOIIMX: ATOMHO-
MOJIEKYJIIPHOE CTpPOEHHUE BEILECTBA,

CYILIECTBOBAHUE DSJIEKTPOMArHUTHOIO TMOJISI U
B3aUMOCBS3b 3JIEKTPUUYECKOTO U MarHUTHOTO
M0JI€H, BOJIHOBBIE M KOPITYCKYJISIPHbIE CBOMCTBA
CBETa, HEOOPATUMOCTh TEIIOBBIX MPOIECCOB,
3aBHUCHUMOCTBH CBOWCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH
peaknuu OT TeMIepaTypbl W KaTaau3aTopoB,
KJIETOYHOE CTPOCHHE JKUBBIX OPTaHU3MOB, POJIb
JHK KakK HOCUTEIIA HacJIE€OCTBEHHOU
nH(pOpMaIMK, SBOIONUIO JKHUBOW TPUPOJIHI,
MpeBpaIeHUe DdHEPTUU ¢ BEPOSTHOCTHBIN
XapakTep NPOLECCOB B JKUBOM M HEKUBOU
MIPUPOJIE, B3aHMMOCBS3b KOMIIOHEHTOB
9KOCHCTEMEI, BIIMSTHUE JEATCIHLHOCTH YEJIOBEKA
Ha YKOCHUCTEMEI;

—0OBSICHATH MPUKIIATHOE 3HA4YCHHE
BaYXKHEHUIITIX JOCTHKCHUH B obnactu
€CTECTBCHHBIX HayK IS pa3BUTHUs
SHEPreTUKH, TPAHCIOPTa M CPEACTB CBS3H,
MOJTYYEHUS CHUHTETHYECKUX MAaTEepUaioB C
3aJJaHHBIMH CBOMCTBaMH, CO3JaHUs
OMOTEXHOJIOTUH, JIeUeHHUs  HMHQPEKIIHMOHHBIX

3a00JIeBaHUM, OXpaHbl OKPYKAIOLIEH Cpe/ibl;
—BBIJIBUTaTh TMIIOTE3bl M IpeIJIaraTh MyTH HUX
IPOBEPKM, JejaTb BbIBOJbl HAa OCHOBE
HKCIIEPUMEHTAIBHBIX JIAHHBIX,
MPEJCTaBICHHbIX B BUJE Tpaduka, TaOIUIIbI,
JarpaMMel;

—paboTtaTth c €CTECTBEHHO-HAyYHOU
uH(popMaluen, coaepxamieiicss B cOOOIEHUIX
CMU, UHTEPHET-PECypcax, Hay4HO-
NOMYJISIPHON  JTUTEpaType:BIaeTh METOAAMHU
IIOMCKA, BBIAEIATh CMBICIOBYIO OCHOBY U
OLIEHUBATh JOCTOBEPHOCTh MHPOPMALIUY;
—HCII0JIb30BaTh MNPUOOpPETEHHBbIE 3HAHUA U
YMEHMsSI B NPAKTHUECKON JEATENbHOCTH U

@opMBI KOHTPOJISI 3HAHUM:

1 .lHtBU Iy alIbHBII

2.I'pynnoBoit

3.KoMOuHupoBaHHBIH

4.CaMOKOHTpPOJIb

5.®poHTaNBHBIN

MeTopl KOHTPOJIS:

1.Ycrubiii

2.1TuceMeHHbIN

3.IIpakTrdeckuil

4.TToypouHslii 0an (olleHUBAETCS AESITEIHLHOCTD
CTYACHTOB Ha BCEX OJTamax 3aHsATHS U
BBIBOJIMUTCS UTOTOBAsI OLIEHKA).

5. AuddepennrpoBanHbiii 3a4eT
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HOBCGHHCBHOﬁ KU3HU IJIA: OICHKU BJIMAHUA HaA
OpraHu3M 4YCJIOBCKa JSJICKTPOMAIrHUTHBIX BOJIH

u palMOaKTUBHBIX W3ITy4eHUH;
SHEProCOCPEIKCHMS, 0e30MmacHOTO
UCIIOJIb30BAHUSI MATEPUAIIOB M XUMHUYECKUX
BEIIECTB B OBITY; po hUITAKTUKH

MH(EKIMOHHBIX 3a00JeBaHUi, HUKOTUHOBOM,
AJIKOTOJIbHOM M HApKOTHUYECKOW 3aBHCUMOCTH;
OCO3HAHHBIX JMYHBIX JEHCTBUUA 110 OXpaHE
OKpYKAIOIIEH CpEeIbI.

B pe3yabTare o0OCBOEHHMS JAUCIHILIAHBI
00y4aKOIIMIiCsI T0TKEH 3HATh:

CMBICJI TIOHATHI: €CTECTBEHHO-HAYYHBIM METOM
[MO3HAHUS, AIIEKTPOMATrHUTHOE moJie,
AIIEKTPOMATrHUTHBIE BOJIHEI, KBaHT,
NEPUOTUYECKUN 3aKOH, XHMHYECKas CBS3b,
XUMHYECKasi PeaKIusi, MaKpoMoJeKyna, Oenok,
KaTanau3aTop, dbepMeHT, KJIETKA,
mubpdepennmanusa  kierox, JHK, Bupyc,
OuoJloTHYecKasi 3BOJIIONMS, OHOpa3zHOooOpasue,
OpraHusM, MOMyJIsIUs, IKOCUCTEMA, Ouocdepa,
SHTPOIIHSI, CAMOOPTaHU3AITHS;

BKJIaJl BEJIUKUX YYECHBIX B (HOpMHUPOBAHHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.
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