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1. MACITIOPT NPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
OYVYI1.12 EcrecTBO3HAHKE

1.1.06s1acTh NpUMEHEHHS TPOTrPAMMBbI

[Tporpamma y4eOHOTO TpPEIMETAsBISACTCS YacThIO MPOTPaMMbl MOJATOTOBKH CHEIMAIMCTOB CPEIHETO
3BeHa B cootBeTcTBUM ¢ PI'OC no cnennansuoctu 44.02.01 [omikonsHoe 00pa3oBaHueE.

[IporpamMma MOXET HCIOJIB30BaThCS 00pa30BaTeNbHBIM YUPESKICHUEM B MNPOPECCHOHATBHOM H
JOTIOJTHUTEIPHOM 00pa3oBaHWM, B Tpolecce MNpo(ecCHOHAIBHOW MEPenoArOTOBKH, TOBBIIICHHS
KBaJTM(HUKAIMHY, a TAK )K€ IPU AUCTAHIMOHHOHN popMe 00ydeHus MO CIenuaTbHOCTH.

1.2. MecTo y4eOHOro mpeaMeTaB CTPYKType NPOrpaMMbl NMOJATOTOBKH CHEIHAJINCTOB CpeIHero
3BeHA

OVIIL.12 EcrecTBO3HaHHWE OTHOCHUTCS K OOIIE0Opa30BaTENbHOMY IHMKIY, K y4eOHBIM INpeaMeTaM IIo
BBIOOPY U3 0043aTENbHBIX IPEIMETHBIX 00JaCTEM.

1.3. Heau u 3axayu y4eOHOro mpeaMera — TpeOOBaHUSI K Ppe3yJbTATaM OCBOEHHS Y4eOHOro
npeamera

OcBoenne comepkaHus  ydeOHOro  mpenmeTa«EcrecTBO3HaHME»  O0ecleYMBAaeT  JIOCTH)KEHUE
00yJaroIUMUCS CIEITYIONUX PE3yIIbTaTOB:

JUYHOCHHBIX

— YCTOMUYMBBIH HHTEpEC K HCTOPUU U JIOCTHXKEHUSIM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K HPOJO/DKEHHIO OOpa3oBaHMs, TOBBIIIEHUIO KBalu(UKAIUU B H30paHHON
npodeccroHabHOM IEATENBHOCTH C UCII0JIb30BAaHUEM 3HAaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIMH B OOJIACTM €CTECTBEHHBIX HaykK
JUI 4eloBeKa M OOIIecTBa, YMEHHUE HCIOJb30BATh TEXHOJIOTMYECKHE JOCTHXKEHMS B 00JacTu
Gu3uKN, XUMHUH, OMOJIOTMH Ui TMOBBILIEHHUS COOCTBEHHOTO WHTEJUIEKTYaJIbHOI'O pa3BUTHS B
BBIOpaHHOM MPoeCCHOHATBHOM IeATeTLHOCTH;

— YMEHHE NPOAHAIU3UPOBATH TEXHOTEHHBIE MOCIEACTBHS A OKPY)KAIOLIeW cpesbl, ObITOBOW U
IIPOU3BO/ICTBEHHOM JEATEIILHOCTH YEJI0BEKa; TOTOBHOCTh CAMOCTOSITENILHO J0OBIBATh HOBBIE JJIS
ce0si eCTeCTBEHHO-HAyYHbIE 3HAHUS C MHCIOJIb30BAHUMEM JUISI 3TOr0 JOCTYIHBIX HCTOYHHMKOB
nHpopMaiuu;

— YMEHHE YNpaBJIATh CBOEH IO3HABATENBHOM IEATEIbHOCTbIO, MPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;

— BJIQJICHUE YMEHUSAMU NIPUMEHATh SKOJIOTUYECKUE 3HAHUS B KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C
BBITNIOJIHEHUEM TUIIMYHBIX COLIMAIBHBIX POJIEH;

— yYMEHHE BbICTPAaUBaTh KOHCTPYKTUBHbBIC B3aUMOOTHOIIEHHUS B KOMaH/I€ IO PELICHUIO OOLINX 3a/1a4
B 00J1aCTH €CTECTBO3HAHUS;

mem anpedmemnbtx:

— OBJIaACHUC YMCHHUAIMU U HABBIKAMHU PA3JIMYHBIX BUIOB [MO3HaBaTEJILHOM ACATCIIBHOCTH AJIsA
HU3YUCHUSA PA3HBIX CTOPOH OKPYKAOIIECTO CCTCCTBCHHOI'O MHPA;

— HNPUMCHCHHUEC OCHOBHBIX MCTOINOB IIO3HAHUA (Ha6HIO,Z[eHI/I$I, HAaY4YHOT'O 3KCHepI/IMeHTa) JJIA
HU3YUCHUA PA3JTIUYHBIX CTOPOH eCTCCTBeHHO'Hay‘lHOﬁ KapTUHBI MHpa, C KOTOPbBIMHU BO3HUKACT
HeO6XO,[[I/IMOCTB CTAJIKUBATLCA B HpO(I)GCCPIOH&J'ILHOI’I C(bepe;

— YMCHHUC ONpPCACIIATH LCIIU U 3aJa4u ACATCIBHOCTH, BLI6I/IpaTL cpeacTBa M UX NOCTUIKCHHA Ha
IIPAaKTUKE;

— YMCHHUC HCIHOJIB30BATh PAa3JIMYHBIC HUCTOYHUKU JId  TMOJYYCHHA CCTCCTBCHHO'HaquOﬁ
I/IH(bOpMaI_II/II/I 1 OCHHUBATH €€ JOCTOBCPHOCTD JIA JOCTUKCHUSA TTOCTABIICHHBIX neiaeu u 3aaaq,

npeomemmuuix:
— c(opMHUPOBAHHOCTH MPEACTABICHUH O LIEJTOCTHOM COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTHHE
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MUpa, PUPOJIE KaK €AUHOMN IENIOCTHOM CHCTEME, B3aMMOCBSI3H YEJIOBEKa, MPUPOJILI M 00IIeCTBa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHOM;

— BJIAJICHUE 3HAHUSAMHU O HanboJiee BAXXHBIX OTKPHITUAX U JOCTHKEHHUIX B 00JIACTH €CTECTBO3HAHMU,
MOBJIMSBIIMX HA ABOJIIOIHIO MPEICTABICHUH O IPUPOJIE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— c(opMHPOBAHHOCTh YMEHHS NPUMEHSATh €CTECTBEHHO-HAYYHBIE 3HAHUS IS OOBSCHEHHA
OKPYKAIOIIUX SBJICHUH, COXpaHEHHS 3/I0POBbs, 00ecredeHus1 6e30MaCHOCTH KU3HEACSTEIbHOCTH,
OepeKHOTO OTHOIIICHHS K pUPOJIE, panMoOHAIEHOTO
MIPUPOJIOTIONIF30BAHHMS, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— chopMHUPOBaHHOCTh MPEACTABICHUI O HAYYHOM METOAE NO3HAaHUS TPHPOIBI M CPEIACTBAX
W3y4YeHHs] MEramMHpa, MakpoOMUpa W MHKPOMHpA; BIaJICHUE MPHEMaMU E€CTECTBEHHO-HAYYHBIX
HaOJIOICHUH, OTIBITOB, UCCIIEIOBAHHUN M OIIEHKH TOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTaTOB;

— BIIQJICHUE TIOHATHWHBIM amlapaToM €CTECTBEHHBIX HAyK, IO3BOJSIOMIMM II03HABaTh MHUD,
Y4acTBOBAaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOTIPOCaM, HCIOJIB30BATh DPAa3IMYHBIC
WUCTOYHUKH WHQPOPMAIMK ISl TIOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUYECKH OTHOCHTHCS K
coobmenusm CMU, coneprkaiyM HaydHYIO COJIEpKalUM Hay4YHYI0 HHPOPMALIUIO;

— chopMHpPOBaHHOCTHP yMEHHWH TOHUMATh  3HAYMMOCTh  E€CTECTBEHHO-HAYYHOTO  3HAHHS
IUIS1 KQKJJOTO YeIOBeKa HE3aBUCHMO OT €ro Mpo(ecCHOHaIbHON AEATEIbHOCTH, Pa3IndaTh (HaKThl
" OIICHKH, CpaBHHUBATh OIICHOYHBIE BBIBOJIBI, BUJICTD ux CBSI3b c
KPUTEPHSIMH OIICHOK ¥ CBSI3b KPUTEPHEB C OTIPE/ICTICHHON CUCTEMOM IEHHOCTEH.

B pe3ynbraTe ocBoeHus mpeaMeTa 00ydaromuics JOMKeH:
YMeETh:

— TPUBOJUTH MNPUMEPHl SKCHEPUMEHTOB U (WiIM) HaOMIOAEeHUN, OOOCHOBBIBAIOUINX: ATOMHO-
MOJIEKYJISIPHOE CTPOEHHE BEIIECTBA, CYIIECTBOBAHUE DJICKTPOMATHUTHOTO TOJS M B3aHMMOCBSI3b
NIEKTPUUYECKOTO0 M MAarHUTHOIO TIOJIEeH, BOJIHOBBIE U KOPIYCKYJISIpDHBIE CBOMCTBa CBeETa,
HEOOPaTUMOCTh TEIJIOBBIX MTPOLIECCOB, Pa30eraHue rajJakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT
CTPYKTYpbl MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTHM XHMMHYECKOH pEaKLUU OT TEMIEepaTypbl H
KaTaJau3aTopoB, KIETOYHOE CTpPOCHUE JKUBbIXOpraHusMoB, posb JHK kak Hocutens
HaCJIeICTBEHHOW WHGOpMalMU, 5BOJIIOLUI0 KUBOM TMPUPOABI, IPEBPAILEHUS DSHEPruv U
BEPOATHOCTHBIN XapaKTep MPOLIECCOB B )KMBOM M HEXHMBOW MPHUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIIUSTHUE JESITEIbHOCTH YEJI0BEKA Ha SKOCUCTEMBI;

— 0O0BACHATH NMPUKIAAHOE 3HAYECHUE BaKHEHIINX AOCTHXKEHHM B 00JIACTH €CTECTBEHHBIX HAyK JJIS:
pa3BUTHS PHEPTreTHKHU; TPAHCIOPTA U CPEICTB CBSI3H, MOJYYEHUS CHUHTETUYECKUX MAaTEpPHAJIIOB C
3aJJaHHBIMM CBOICTBaMH, CO3JaHUSI OMOTEXHOJIOTHH, JeYeHHs HHQEKIUOHHBIX 3a00JICBaHM,
OXpaHbl OKPY’KaroIlel Cpebl;

— BBIIBUraTb TIMIOTE3bl M MpeJlaratb IyTH MX IPOBEPKH, JejaThb BBIBOABI Ha OCHOBE
9KCIEPUMEHTANIbHBIX JaHHBIX, IPEJCTABICHHBIX B BUE IpaduKa, TaOIULbI WM TUarpaMMbl;

— paboTaTh C €CTECTBEHHO - Hay4yHOH uHGopmauueil, coxaepxamelics B coobmenusx CMU,
WuTepHeT-pecypcoB, Hay4HO-TIONMYJIAPHON JIUTEPATYpE;

— BJIQJETh METOJIaMHM TIOMCKA, BBIJCIATh CMBICIOBYIO OCHOBY M OIIEHHBATh JOCTOBEPHOCTb
nHpOopMaIuu.

3HATh:

— CMBICH TOHATHH - €CTeCTBEHHOHAYYHBI METOJ TO3HAaHUS, JJIEKTPOMArHuTHOE TIOJIe,
3JIEKTPOMArHUTHBIE BOJIHBI, KBAHT, 3BOIOLNs Beenennoi, 60mboii B3pbiB, CoHeyHas cuctema,
rajjlakThka, MepuoJnYecKuil 3aKOH, XMMHUYEcKas CBA3b, XMMUYECKas PeaKlus, MaKpOMOJEKyIa,
0enok, Karanuzarop, pepMeHT, kieTka, quddepenunanus kierok, JHK, Bupyc, Ouonornyeckas
9BOJIIOLUS, OHOpazHoOOpa3ue, OpraHu3M, MOMYJSNMs, 3KOcUcTeMa, Ouocdepa, >HTpONUS,
caMOOpraHu3alIus;

— BKJIaJ1 BEJIMKHUX YUYEHBIX — B (JOPMUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYUYHOM KapTHHBI MUpA.

B pesymbraTe OCBOEHHUS JWCHMIUIUHBI OOYYaIONIUIHCS JOJDKEH pPeamu30BaTh JUYHOCHIHbLIE
pesynvmamsl (JIP) npocpammul ocnumanus:
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1.4.

JIP1 Oco3Haromuii ce0st rpa’KIaHUHOM U 3alIUTHUKOM BEJIMKOW CTPaHbI

JIP3 CoOlmoaronuii HOpMbI MPABOMOPSIIKA, CICAYIONUN HIeanaM TPa)JIaHCKOro O0IIecTBa,
obecrieyeHus 6e30MacHOCTH, NpaB M cBOOOA TpaxkaaH Poccum. JlosulbHBIH K yCTaHOBKaM H
IIPOSIBJICHUSIM TIPEACTABUTENIEN CyOKYJIbTYp, OTIMYAIOUIMI UX OT IPYINI C JECTPYKTUBHBIM M
JIEBUAHTHBIM NOBEACHUEM. JIeMOHCTpUPYIOINN HENPUIATHE U NPEAYNPEXKAAIOMIMNNA COLUATBHO
ONacHOE MOBEJCHUE OKPYKAIOIINX

JIP4 TlposBRsitOmMA U JEMOHCTPUPYIOUIUN YBaKEHUE K JIFOASIM TPYJia, OCO3HAIOIINI IEHHOCTh
coocrBenHoro Tpyaa. Crpemsimmiics K (OPMHUPOBAHHIO B CETEBOH Cpele JIMYHOCTHO W
po(hecCHOHATFHOTO KOHCTPYKTUBHOTO «IIH(POBOTO clea»

JIPS JIeMOHCTpUPYIOLINNA INPUBEPKEHHOCTh K POJHOM KYJIbType, MCTOPUYECKOW IaMITH Ha
OCHOBe IOOBM K Poawne, pomHOMYy Hapody, MajoWd pOAWHE, NPUHSATHIO TPaTUIMOHHBIX
LIEHHOCTE MHOTOHallMOHAIbHOTO Hapoaa Poccun

JIP6 IlposiBnsitominii yBa)K€HHE K JIIOASAM CTAapUIET0 MOKOJIEHUS U TOTOBHOCTh K YYacTHIO B
COLIMANIHOM MOAJEPIKKE U BOJOHTEPCKUX ABUKEHMSIX

JIPS TIlposBisitonii ¥ JAEMOHCTPUPYIOIIUM YBOKEHHE K TIPEACTABUTEISIM —Pa3IMIHBIX
STHOKYJIBTYPHBIX, COLMAIBHBIX, KOH(ECCHOHAIbHBIX M HWHBIX Tpynmn. ComnpuyacTHBI K
COXPAaHEHHIO, TPEYMHOXXEHUI0 M TPAaHCISLMU KYJAbTYPHBIX TpaJuLMA M LEHHOCTEH
MHOTOHAIIMOHAIBHOI'O POCCUHCKOTOrOCy1apcTBa

JIP9 CoOmomaronuii ¥ TponaraHANPYIONIUK TpaBuUjiia 3J0POBOTO W 0Oe30macHoro ooOpasa
KU3HU, CIOPTA; MPEenyNnpexIarouuil a1ub0 NpeoaosieBaolui 3aBUCUMOCTH OT aJKOTOJIs,
Tabaka, TICMXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp U T.J. CoOXpaHSIOMMHA MCUXOJOTHYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CJIO’KHBIX WJIM CTPEMUTEIBHO MEHSIOIIMXCS CUTYaIUSIX

JIP10 3a0oTsmuiics 0 3alIuTe OKpYXKarolled cpelbl, COOCTBEHHOW U 4yXOi

0€30MacHOCTH, B TOM yuciie HuppoBoit

JIP12 I1puHuMaromuii ceMeiiHble IEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbHU UBOCIIUTAHUIO JIETEH;
JEMOHCTPUPYIOIIUN HENPUSATHE HACUIUS B CEMBE,

yXoJa OT POIUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUN CO CBOMMHU JI€TBMH M HUX
(bMHAHCOBOTO COJEPKAHUS

JIP13 Co3HarenbHOE OTHOIIEHUE K TPYAY, IPOSBICHUE TPYIOBON aKTUBHOCTH

JIP14 JIoGpoCcOBECTHOCTh M OTBETCTBEHHOCTh 3a PE3YNIbTAT Y4eOHOH NEATETLHOCTH

JIP15 JlemoHcTparust mHTEpeca K Oyayiien npodeccun

JIP17 TIlposiBieHne TEPNUMOCTH ¢ YBOKCHHUS K OOBbYAasIM U TPAJAUIMAM HapOJOB
Poccun u 1pyrux rocyaapcTs, CioCOOHOCTH K MEKHAIIMOHATBHOMY U MEKKOH(PECCUOHAITBHOMY
COTJIACHIO

JIP18 [eMoHcTpauusi ypOBHS TPaXIAAHCKOW 3pEJOCTH W TPAKAAHCKOM HWJIECHTHYHOCTH
oOyuaronuxcs yepe3 BKIIOUYEHHE B BOJIOHTEPCKYIO €ATEIbHOCTh

JIP19 TIlposiBneHne crocCOOHOCTH peaau30BaTh CBOW IMOTEHIIMAT B YCIOBHSIX COBPEMEHHOTO
oOmiecTBa 3a CYeT AaKTHMBHOW JKM3HEHHOW U COLMAIbHOM TMO3UIMH, HWCIOJIb30BaHUS
BO3MOKHOCTEN BOJIOHTEPCKOTO ABMKEHUSAKOJIIEIKA

PeKOMeHI[yeMOB KOJIHU4Y€CTBO YaC0B HA OCBOCHHEC y‘lEﬁHOFO nmpeamMera

MaxkcumanbHOM yueOHON Harpy3ku oOyuatomierocs - 143 yaca, B TOM yucIe:

00s13aTeNIbHOM ayIUTOPHOM HArpy3ku obyuatomerocs — 95 4acos;
CaMOCTOATENIbHON paboThl oOyyaromierocst —48 4acos.



2. CTPYKTYPA U COAEP)KAHUME YYEBHOI'O IPE/IMETA

2.1. O0beM yueOHOro npeaMeTa U BU/AbI y4eOHOH padoThl

Bua yuyeOHo# padoThl Obnem
4acoB
MakcumaJibHasi y4eOHasi Harpy3Ka (Bcero) 143
Oobs13aTesIbHAS ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 95
B TOM YHCJIE:
- IPAKTHYECKUE 3aHATUS 50
CamocTosiTesibHast paboTa 00yuyaruerocsi (Bcero) 48
B TOM YHCJIE:
- BBIINIOJIHEHNE WHIUBUYAJIbHOTO TPOEKTA 14
- pecdeparuBHas paboTa 16
- MIOITOTOBKA MPE3EHTAIMOHHBIX MaTEPUAJIOB 4
- 3aII0JIHEHNE TAOJINII 5
- paboTa C TeKCTOM 9
HroroBas arrecrauus no yueoHomy npeamery B popmerxzamena (2 cemecmp)




2.2. TeMaTu4eckuii MiIaH U coep:kanue yyedHoro npeavera OYIIL.12 EcrecrBo3nanue

HaumenoBanue Coaep:xkaHue yueOHOT0o MaTepuaJia, JadopaTopHbie padoThl U MPAKTHYECKHE 3aAHATHS, OBLeM 12COB YpoBenn
pa3iesioB U TeEM CaMOCTOsITe/IbHAasI pa60TaA00yYaI0IIHXCS OCBOEHHS

Paznea 1. Xumus 34

BBenenne PackpeiTHe BKIIaja XHMUYECKOW KApTUHBI MUPA B SIMHYIO €CTECTBEHHO - HAYIHYIO KapTUHY 1 1
Mupa. XapaKTePUCTUKA XUMHH KaK TIPOU3BOAUTEIHLHON CHJIBI OOIIeCTBa

Tema 1.100mas u Conep:xxanue yueOHOro Marepuaja 19

HeopraHuveckasi XuMusi | 1 | OCHOBHbIE OHATHUS U 3aKOHBI XUMHU. 1 1.2
2 | Xumuueckas CBsI3b. ATperaTHbIC COCTOSHHSI BEIIICCTB. 2 1,2
3 | PactBopsl. PacTBopeHue. DIIeKTpOIUTHYECKAS JUCCOITAAITHS. 2 1,2
IIpakTHyeckue 3aHATHS 14
ITP 01XapakTeprcTHKa XUMUIECKOT0 IeMeHTa 1o moJsioxkernto B [ICXD JI.1. MenneneeBa 2 2,3
ITP 02TTony4yeHue u cBOICTBA NMCIIEPCHBIX CUCTEM. YHCThIe BEIECTBA U CMECH 2 2,3
ITPO3 Pemrenue 3aaq Ha MacCOBYIO JIOJIO PaCTBOPEHHOTO BEIIECTBA 2 2,3
ITP 04CBoiicTBO OKCHAOB, KUCJIOT, COJICH M OCHOBAHUI 2 2,3
IIP 05 Xumudeckune peakiuu 1 3aKOHOMEPHOCTH UX TIPOTEKaHUS 2 2,3
IIP 06 OxucIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 2 2,3
IIP 07 Mertamnbsl. Hemerauisl 2 2,3
CamocrosiTesqibHasi padoTa 00y4aroIMXxcs 3
PaboTa c TekcTom 2 3
3anoJiHeHne TaOIUIIBI 1

Tema 1.2 Opranuveckasi | CoaeprxkaHue y4eOHOro MaTepuajia 12

XUMHS 1 | OcHOBHBIE MOHATHS OPTAHUYECKON XUMHHU U TEOPHSI CTPOCHHS OPTaHUICCKUX 2 1,2

COEIMHEHUN
2 | Knaccudukaius 1 HOMEHKIaTypa Ooprannueckux emiectB. Knaccuduxanms peakuuii B 2 1,2
OpPraHUYECKON XUMUU

3 | YrieBogopodp! U UX MPUPOHBIE HCTOYHUKH 2 1,2
IIpakTnyeckne 3aHATHSA 6
ITP 08 M30Mepust 1 HOMEHKIIATypa yriieBoI0POJIOB 2 2,3
P 09 Kucnoponocoaep:xaiine OpraHuuecKre CoeqMHEHUs 2 2,3
ITP 10A30Toconepskaiie opranudeckue coeannenus. [InactMaccel v BOJOKHA 2 2,3

Tema 1.3 Xumus u IIpakTnuyeckne 3aHATHS 2

KH3HD ITP11 XuMmus B )KU3HU YETIOBEKA 2 1,2




CamocrosiTesibHast paboTa 00y4alOmmXxcst

(o]

2,3

PedepaTnBnas padora

Tems! pedepaToB:

[Touemy anma3s camoe TBEPIOE BEIIECTBO

AnnoTponus METAJIJIOB

Kucnortseie noxau

3alura 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arps3HEHUs
XHWMHUYECKHUE DIIEMEHTHI B OPraHU3Me 4eJI0OBEKa

OcHOBHBIE )KM3HEHHO HEOOXOJUMbIE COETUHEHUS: OCJIKH, KUPBI, YIII€BO/Ibl, BATAMUHBI
Ponb xupoB B opranusme

MuHepasnbHble BellecTBa B poayKTax nutaHus. [Iumiessie 1o0aBKU
IoaroToBKa NMpe3eHTAMOHHBIX MATEPHAJIOB

Pasznea 2 BuoJiorus

30

BBenenune

CdhopMupoBaTh MpeCTaBICHIS O B3aNMOCBSI3M HAYK C OMOJIOTHEMH, €€ MecTe B CHCTEME Hayk,
postH Kypca oO1ieid OHOJIOTHH B CHCTEME €CTECTBEHHO-HAYYHBIX JUCITUTIINH.

Tema 2.1Y4enue o
KJIeTKe

Copep:xaHue y4e0OHOro MmaTepuaja

1 \ Wcropus nzydenns kinetku. CTpoeHUE U COCTaB KIETKU. Bupycsl

1,2

IIpakTHYecKue 3aHATHS

IIP12 HaGnrogeHue KIeTOK paCTEHUH M )KMBOTHBIX 110J] MUKPOCKOTIOM

2,3

IIP13 CpaBHEeHUS CTPOCHUSI KIIETOK PACTEHUN W YKHBOTHBIX

2,3

CamocTosiTesibHasi padoTa 00y4aroIMXcs

Temsbl peepaToB:
bakTepuu u BUpYCHI Kak MpuYuHA HHPEKITMOHHBIX 3a00JI€BaHUI
HacneacrBennbie 1 BpoXKIeHHBIE 3a00JIeBaHus, iepeaaroniuecs moiaossiM myrém: CITU/L, u

Apyrue
3amoJIHeHHe TA0JIHII

WOININ A IN|OT

2,3

2,3

Tema 2.2 Opranusm

Copepxanue yueOHOro Marepuasa

1 OpFaHI/ISM. Pa3smHOXeHNE U OHTOTeHE3

1,2

2 OCHOBBI T€HETUKHU U CCJIICKIITUH

1,2

3 I'enetuka nomna. 3aKOHOMepHOCTI/I N3MCHYMBOCTH

1,2

IIpakTHYecKHe 3aHATHA

[1P14 Pemenue seMeHTapHBIX TeHETUYECKHX 3a7a4

2,3

[TP15 AHanu3 1 OlIEHKa TUYECKHUX aCMEKTOB Pa3BUTHS HEKOTOPBIX UCCIICIOBAHUH B
OUOTEXHOJIOT MU

NN (NN N SN

2,3

CamocrosiTesibHast padoTa 00y4alOIMXCst

2,3




Tewmsl pedepaTos:

JHK — HOCUTENHh HACIEACTBEHHONW HH(POPMALIUNY.

JIBMKyIIME CUIIBI SBOJIIOLIMU: HACIIEICTBEHHOCTh, U3MEHYMBOCTh, €ECTECTBEHHBII 0TOODY.
HacnencrBenHsle u BpoxkAeHHbIE 3a0051€BaHMsl, niepeatomrecs noiaosbim nyrém: CITU/, u
Ipyrue».

BnusiHue HapKOTHYECKUX BELIECTB HAa PA3BUTHE U 3710POBbE YEIIOBEKAY.

[MoxrotoButcs K muckyccuu Ha Temy: «Kypenue - ¢pakTop puckay.

2,3

Tema 2.3 JBoutonus Conepxxanue yueOHOro Marepuasa 6
1 | DBONIOIIMOHHOE yUEHHE 2 1,2
2 | Bua u ero kputepun. [Ipucnoco0i1eHHOCTs OpraHu3MOB 2 1,2
IpakTHyeckne 3aHITHS 2
ITP16 Aranu3 1 OIleHKa pa3IMYHBIX THIIOTE3 MPOUCXOKACHUS JKU3HU U YEIOBEKA 2 2,3
Tema 2.4 OcHOBBI Copep:xxaHue y4eOHOro marepuasa 8
IKOJIOTUH 1. | Crpykrypa 6nocheps 2 1,2
2 | B3anMoOTHOIIIEHNE MEX 1y opranm3MaMu. bronnka 2 1,2
IIpakTHYecKkHe 3aHATHS 4
IIP 17 Dxonorudeckue GhakTopsl 2 2,3
P18 Ananu3 u oreHKa MoCIeACTBUNA COOCTBEHHOM NIEATETLHOCTH B OKPYXKAIOIIEH cpesie 2 2,3
CamocTosiTesibHasi padoTa 00y4ar0IMXCs 4
Temsl pedpeparos: 2,3
BosneiicTBue sxonorndyeckux (akTopoB Ha OPraHM3M YeIoBeKa
Brnusinue aeqarenbHOCTH YeoBeKa Ha OKPYXKAIOIIYIO Cpeay (I10XUMUKATHI, IPOMBIILICHHBIC
OTXOJIbl, paiallus U APYTrue 3arps3HeHUs).
Pabora ¢ TekcTom 2 2,3
Pasznen 3 ®uszuka 38
BBenenne Pa3BuTHe ciocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIIH, JOTHUYECKH 00OOCHOBBIBATD
CBOIO TOUKY 3pEHUs, BOCIPUHUMATh M aHAJTM3UPOBATH MHEHHS COOECETHUKOB, IPHU3HABAs
IpaBo JIPYroTo YeioBeKa Ha MHOE MHEHUE. 1
[IpuBeneHre MPUMEPOB BIUSHUS OTKPHITUI B PU3UKE HA TIPOTPECC B TEXHUKE M TEXHOJIOTUU
POU3BOJICTBA
Tema 2.1 Mexanuka. Coaepikanue y4eOHOro MaTepuajia 9
Knnematuka 1 | Mexannueckue ABMKEHNS. Macca U cHila B3aUMOJEICTBUS TEN 1 1,2
2 | 3akonbl tuHamuku. mnynbce Tena. PeakTuBHOE NBUXKEHHE 2 1,2
3 | Kunerndeckas v moTeHIMaIbHas YJHEPTUs. 3aKOH COXPaHEHHsI TIOJTHONW MEXaHUYEeCKOM 2 1,2
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| sHepruu

HpaRaneCRne 3aHATUSA

4
ITP 19V ccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Tea 2 2,3
ITP200npenenenue CKOPOCTH Teaa OTHOCUTENBHO Pa3IMYHBIX CUCTEM OTCYETA 2 2,3
CamocrosiTesibHasi paboTa 00y4aommXxcst 3
Pabora ¢ TekcTom 3 3
Tema 3.2. OcHOBBI CojaepikaHue yueOHOro MaTepuajia 8
MoJIeKyJIsipHoOi ¢usuku | 1 | TemioBoe IBMKEHUE YaCTHIL BEleCTBa. BpOyHOBCKOE JBHKEHUE. 2 1,2
U TEPMOAMHAMHUKH 2 | Temmeparypa. YpaBHEHHE COCTOSTHUS HICATHHOTO Ta3a 1 1,2
4 | Monens xuakocTu. Kpuctaimuyeckue 1 aMop(HbI€ BEIIECTBA 1 1,2
5 | Buyrpennsis sneprus. [lepBblit 3aK0H TEpMOIMHAMUKH 2 2,3
IIpakTHYecKkoe 3aHATHE 2 2,3
ITP 21 ArperaTHoe COCTOSTHUE BEIIIECTBA 2 2,3
Tema 3.3 OcHOBBI Coaep:xaHue y4eOHOro Marepuajia 6
3JIEKTPOAMHAMHMKHA 1 | 3akoH coxpaHEHHUS IEKTPUIECKOTO 3apsana. 3akoH KyrnoHa. DiekTpudueckoe moJie 2 1,2
2 | IlocTostHHBIN AnmekTprdeckuii ToK. Cuiia ToKa, HanpsDKCHHE. 1 12
3 | 3akon Oma. MarautHoe noJsie. 3akoH Amnepa 1 1,2
IIpakTHYecKne 3aHATHS 2
IIP22 C6opka 3IeKTpHUIECKOM 1enH 2 3
CamocTrosiTesqibHasi padoTa 00y4aroIMXxcs 6
PaboTa c TekcTom 2 3
3anoaHeHue TabInIL 2
[ToaroroBka npe3eHTaIMOHHBIX MaTepUaIOB 2
Tema 3.4Kose6anus n Conepxanue yueOHOro Marepuasa 4
BOJIHbI IpakTHYecKHe 3aHATHS 4 2,3
IIP23 N3yuyeHne konebaHUss MATEMaTHIECKOTO MasiTHUKA 2 2,3
I1P24 V3yuenue nntepdepeHIy B qUdpaKkiui cBeTa 2 2,3
Tema 3.5 DiemeHTBI Coaepikanue y4eOHOr0 MaTepuasia 3
KBaHTOBO# (UK 1 \ KBanTtoBbie cBoiicTBa cBeTa. Pusnka aroma. PaanoakTuBHOE U3ITydeHUE 1 1,2
IIpakTnuyeckne 3aHATHS 2
IIP25 CpaBHuTe/IbHASI XapAKTEPHUCTHKA IVIAHET 2 2,3
NuauBuayajibHOE IPOCKTHPOBAHHE 14 3
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TeMbl HHANBUAYAJIBHBIX IPOEKTOB:

* Marepust, GOpMBI €e IBUKEHHUS U CYIIECTBOBAHUS.

* [IepBslii pycckuit akageMuk M. B. JIoMoHOCOB.

* MckycCcTBO M IpOLECC O3HAHU.

* ®u3nKa U My3bIKAJIBHOE UCKYCCTBO.

* [[BeTOMY3BIKA.

» ®u3nka B COBPEMEHHOM LIUPKE.

» Gusnyeckne METObl NCCIEA0BAHMS TAMATHUKOB UCTOPUH, APXUTEKTYPHI U IPOU3BEICHNUN NCKYCCTBA.
* HayuHo-TexHuueckuii nporpecc u npooaeMbl 3KOJIOTUH.

* buoTexHoorMs U reHHas nHxXeHepus — TexHoJornu XXI Beka.

* HanoTEeXHOJIOr M KaK IPUOPUTETHOE HANIPABIICHUE PAa3BUTHUSA HAyKU U IPon3BoaAcTBa B Poccuiickont @enepanuu.
* OxpaHa OKpyKarouen cpesibl OT XUMUYECKOTO 3arpsi3HEHHUS.

* PacTBOpPBI BOKpYT HAc.

* YcTpaHeHHe )KeCTKOCTH BOJIbI Ha MPOMBIIIIEHHBIX MPEIITPUATUAX.

* lcTopus BO3HUKHOBEHHUSI M PA3BUTHS OPraHUYECKOM XUMHUH.

* YIIeBOAbI U UX POJIb B KUBOU MPUPOJIE.

* JKuppl Kak NIpOAYKT MUTaHUSA U XUMHYECKOE CHIPBE.

» HexBaTka npo10BOJILCTBYSI KaK Iy100anbHas mpolieMa 4ea0BeyecTBa U IyTH ee.

» CpencrBa rUTHEHBI HA OCHOBE KHUCIIOPOACOACP KAIINX OPraHUYECKUX COCTMHEHUM.

* CUHTETHYECKHE MOIOIINE CPEACTBA: JOCTOMHCTBA U HEOCTATKH.

* Jlepuuut Oenka B MUIIEBBIX MPOIYKTaX U €ro MPeo0IeHne B paMKaX IJ100albHON IPOI0BOJIBCTBEHHONW IPOrPAMMBI.
* B. 1. Bepnaackuii u ero yuenue o omocdepe.

* lcTopus 1 pa3BUTHE 3HAHUI O KIIETKE.

» OKpy>Karolas 4ejJ0BeKa Cpella U €€ KOMIIOHEHTBI: PA3JINYHbIC B3IJISAbI HA OAHY

npoOnemy.

* [TomynsAnus Kak eMHUIA OMOJIOTMYECKOM 3BOIOLUH.

* [Tommynsanus Kak 9K0J0ru4eckas equHuIa.

» CoBpeMEHHbIE B3IJI/Ibl HA OMOJIOTMYECKYIO 3BOJIOIHIO.

Bcero:

143

s xapakmepucmuku ypogHs 0C80eHUs YUeOHO20 MAMepUuand UCnoab3ymcs ciedylouue 0003Ha4eHUs.:

1 — o3naxkomumenvHwill (Y3HaBaHUE paHee U3VUEHHBIX 00bEKMO8, CEOUCMS);

2 — penpoOdyKmusHbwlil (6bINOIHEHUE OessMeNIbHOCMU N0 00pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCNEOM,),;

3 — npoOyKmMueHulIl (NIAHUPOBAHUE U CAMOCMOAMENbHOE 6bINOIHEHUE 0eMENbHOCIU, PEULeHUE npobleMHbix 3a0at).
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3. YCJI0OBUs PEAJIM3ALIMU TPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHus K MaTepUATbLHO-TEXHHYECKOMY 00ecnedeHUI0

Peanuzanus mporpammel yuyeOHOTO mpeamera TpeOyeT Haindus ydeOHOro kaOuHeTa

XUMHH, OUOJIOTUH, PU3UKH.

O6opynoBanue ydyeOHOT0 KabuHeTa (PU3UKHU:

CTOJIBI YUCHHUECKUE
CTYIIbsI yYCHUYECKHE

CTOJI MIPETIoIaBaTels

CTYIJI IPEToIaBaTels

CTOJI IEMOHCTPALIMOHHBIN

J0CKa MarHUTHO-MapKepHast

MIEPCOHAIBHBINA KOMITBIOTED

MIPOEKTOP

WHTEpaKTHUBHAS JIOCKa

obopyaoBaHue JyIsl 1aOOPATOPHO-TIPAKTUUECKUX 3aHATUN MO JTUCHUILIHHE (AMHAMOMETP
JIBYHATIPABJICHHBIA, KAJOPUMETP C MEPHBIM CTaKaHOM, KOMIUIEKT  TEJIEXKEK,
naboparopublii Habop «Kpucrammmsamus», Habop «['a30Bbie 3aKOHBI», TEPMOMETP
KHUJIKOCTHBIM, INTAHTCHIMPKYNb, INTaTUB (U3WYECKHd YHHBEpPCAIBHBIA, MAIOYKa
700HUTOBA)

MOOMJIbHBIN yueOHO-1a00paTOPHBII KOMILIEKC

O6opynoBanue 1ab0paTOPUN XUMHUH:

CTOJIbI YYEHHUUECKHE

CTY/bsl YYEHUYECKHE

CTOJI MPEeroiaBaTes

CTYJ MpenoiaBaTess

JI0OCKa MarHUTHO-MapKepHas

MIePCOHATBHBINA KOMIIBIOTED

MIPOEKTOP

WHTEPAaKTUBHAS JI0CKa

yuyeOHO-HarJsIHble TOCOoOUs: TEepUOAMYECKass CHCTeMa XUMHYECKUX DIIEMEHTOB
J.M.MenpneneeBa, psja HaOpsHKEHUW  METaUIOB, PpsAl  3JIEKTPOOTPULIATEIBHOCTH
HEMETAJJIOB, TabJIMIla PACTBOPUMOCTH COJICH, KUCIOT U OCHOBAaHUH B BOJIE

KOMILJIEKT TJIAKaTOB MO0 OPTraHMYECKON M HEOPraHUIECKOH XUMHUH (B DIEKTPOHHOM BUJIEC)
KOMILJIEKT MOPTPETOB 3HAMEHHUTHIX XUMHUKOB (B JIEKTPOHHOM BH/IE)

CTEH/JIbI 110 TEXHUKE OE30MaCHOCTH

CIIUPTOBKH

KOMILJIEKT XUMUYECKOM MOCY/bI

BECHl TEXHUYECKHUE

KOJUIEKIIHS HATypaIbHBIX 00OBbEKTOB

Ha0Op pPeaKTUBOB I XUMHYECKHUX OIBITOB

BHJIEOTEKA

MeuaTeKka

O6opynoBanue kabuHeTa OUOJIOTHH:

CTOJIBl YUEHUUECKHE
CTYIbs

CTOJI M CTYJI IIPENoAaBaTess
JI0CKa MeJIoBast
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3.2

[EEY

HarjsiiHble M JIEMOHCTPAIlMOHHBIE TOCOOWsS: TaOMUIBl 1O H3y4aeMbIM TeMaw,
MUKpPOIIpEnapaThl, KOMIUIEKT MOJIENeH, repOapueB, BIaXHbIE MpernapaTbl, MUKPOCKOTIHI,
CKEJIET YeJIOBEKa

HNudopmanuonnoe odecneyenne peaan3auuu NporpaMmbl

3.2.1. OcHOBHBbIE HUCTOYHUKH

INadpuensu O.C. EcrectBo3Hanue:xumus: yuyeOHuk anst CIIO. W3parenbekuil nieHTp
«Axagemusn», 2022.

CypuxoB B. B. EcrectBo3nanue: ¢usnka: yued. mocooue mis CITIO / B. B. CypukoB. —
M: UznarensctBo HOpaiit, 2022 Tekct: amekTpoHHbI // OOpa3zoBaTenbHast miaTgopma
IOpaiir [caiitT]. — URL: https://urait.ru/bcode/506941

Apeirun B.H. buosorus. 10-11 xmacc (yrimyOsennsld ypoBenb) : yueO.mist CITO/
B. H. dpeirun u ap. — M : MsparensctBo [Opaiir, 2022. Tekcr: 37A€KTpOHHBIA //
O6pazoBarensHas miatdopma FOpaiit [caitt]. — URL:

3.2.2. J/lonoJHUTEIbHbIE€ HCTOYHUKH

Hmutpuesa B.®.3anaun no gusuke: yued.mocoodue ais CI1O.- M.: Akanemus, 2022.
labpuensa O.C. Xumus: TeCThl, 3adaud W ynpaxHeHus: ydeb.mocoowe mis CIIO
/O.C.I'abpuensa u ap.-M.: Axanemus, 2020.

lNa6puensu O.C. Xumus: npaktukym: yued.mocodue mist CITI0/O.C.I'abpuensa u ap.-M.:
Axanemus, 2020.

CysopoB A. B. Ob6mas n Heopranuwdeckas xumus. Bompockl u 3amayu : yued.mocobue
st CITO/ A. B. Cyopos, A.b. Hukonbckuit. — M: MsparensctBo [Opaiit, 2022.
Texct: onextponnsni // OOpasoBarenbHas 1iatdopma FOpaiit  [caidt]. —
URL.: https://urait.ru/bcode/494152

Jlarmmnkas T. B. buonorus. Tectsl : yue6.mocodue mis CIIO / T. B. Jlanumkas. — M:
M3parensctBo FOpaiit, 2022. Tekct: snektpoHHbiii // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/496683

3.2.3. DJieKTpOHHbIE U3IAHUA (3JEKTPOHHbIE PeCypcChl)

OtkpeiTas pusuka [DnekTpoHHbid pecype]: U. 1. Mexanuka. MexaHudeckue KoaeOaHus
1 BoJIHBL. TepMonMHaMuKa U MoOJeKyisipHas ¢usuka: ydeOHoe mocobue / moa pen.
C.M.Ko3ena. - Hoaronpyausrii: OO0 ®usukon, 2006. - 1 CD-ROM-auck, 12 cm.
OtkpeiTass  ¢uszuka  [OnekrpoHHbld  pecypc]: Y. 2. DiexTpoauHAMHKA.
DneKTpOMarHuTHbIEe KoJiebaHus U BoJHBL. Ontuka. OCHOBBI CIEUHUATBHOW TEOPHH
oTHocuTenbHOCTH. KBaHTOBas ¢usmka. dusmka atoma U aTOMHOTO fA1pa: ydeOHoe
noco6ue / mox pea. C.M.Kozena. - Joaronpyansiii: OOO ®uzukon, 2006. -1 CD-ROM-
IIMCK, 12 cMm.

cair www.fizika.rork.ru

cait www.websib.ru

http://chemistry. narod.ru

http://helpschool.info

http://ru.wikipedia.org

http://www.hemi.nsu.ru

http://www.openclass.ru

. http://www.superhimik.com

. http://www.ximicat.com

. http://ximic07.ucoz.ru/index

. MaTepHeT-pecype. Xumus A BceX. DIEKTPOHHBINA CIIPABOYHUK 3a MOJIHBIM KypC XUMHH.

http: //www. informatika.ru/text/database/cheiny/START.html
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https://urait.ru/bcode/506941
https://urait.ru/bcode/509241
https://urait.ru/bcode/494152
https://urait.ru/bcode/496683
http://www.fizika.rork.ru/
http://www.websib.ru/
http://helpschool.info/
http://ru.wikipedia.org/
http://www.hemi.nsu.ru/
http://www.openclass.ru/
http://www.superhimik.com/
http://www.ximicat.com/
http://ximic07.ucoz.ru/index

w =

o

© N

10.
11.
12.
13.
14.

15.

http://www.macroevolution.narod.ru - "TIpoGsemsr 3BoJTFOITHH".

http:// www.biodat.ru - BioDat - uH}pOpManMOHHO-aHATUTUYECKHI CAWT O MPHPOIC
Poccun u sxonorum.

http:// www.floranimal.ru- "FLORANIMAL - caiiT 0 pacTeHHSX U )KUBOTHBIX.

http:// www.livt.net - osnexTpoHHas wWuUIROCTpUpOBaHHas HHUUKIoNeAus '"JKuBbie
cymectna'.

http:// www.biotechnolog.ru/Marepuansl o yaeOHOMY Kypcy bruoTexHomorus.
http://www.medbiol.ru Dnekrponnslii yueOnuk: OOmmas Ouonorus, buosorus yenoBeka
(aHaToMus, (HU3UOJOTHSA, TEHETHKA, OMOXUMHUS M T.1.), MoJekymsapHas OHOJOTHS,
MemunuHa.

http://www.bio.1september.ru - mis yaureneit " uny Ha ypox buonoruu".
http://www.priroda.ru MunucrepcTBo nNpupoIHbIX pecypcoB PD.
http://www.ecocom.ru/arhiv/ecocom/zapoved.html ~ [lpupoanble  3amoOBEeNHUKH U
HaIlMOHAJIbHBIE TTapKu Poccum.

http://www.ecolife.ru/index.shtml >xypHas « 9K0JIOTHS U )KU3HBY»

http://www.medbiol.ru Dnexkrponnblit yueOHuk: OOmas Ouonorus, buosorus yenoBeka
(anatomusi, ¢GuU3MOJOTHS, TEHETHKAa, OWMOXUMHUS M T.O.), MonekynspHas Ouoiorus,
Meanimaa.

http://www.bio.1september.ru - mis yaureneit " uay Ha ypok buonoruu".
http://www.priroda.ru MunucrepcTBo NpupoIHbIX pecypcoB PD.
http://www.ecocom.ru/arhiv/ecocom/zapoved.html ~ [Ipupoanbie = 3amoBeIHUKH U
HaIlMOHAJIbHBIE TTapKu Poccum.

http://www.ecolife.ru/index.shtml xypHan « 9K0JIOTHS U )KU3HBY»

15


http://www.medbiol.ru/
http://www.medbiol.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHMUSA
YYEBHOI'O IPEIMETA

KoHTpomp M OLEHKa pe3ylnbTaTOB  OCBOEHUS  Y4eOHOrOo IpeAMeTa  OCYIIECTBIISIOTCA
IIPENOaBaTeIeM B IPOLIECCE MPOBEACHUS IMPAKTUUYECKUX M KOHTPOJIbHBIX PaOOT, TECTUPOBAHUS, a
TaK)K€ BBINOJIHEHUS 00Y4alOIMMUCS HHAUBUAYAIbHbBIX 3a/JaHUH, UCCIIEI0BAaHUM.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M Oll€HKH
pe3yJibTaToB 00y4YeHHsl

YMmenus:

MIPUBOJUTH IMPUMEPHI IKCIEPUMEHTOB U (WJIH)
HaOIIOACHUH, 000CHOBBIBAIOIINX: aTOMHO-
MOJIEKYJISIPHOE CTpOEHHUE BEIIECTBA,
CYILIECTBOBaHHE AJIEKTPOMArHUTHOTO TMOJS U
B3aUMOCBS3b AJIEKTPUYECKOTO M MarHUTHOIO
II0JIEH, BOJIHOBBIE M KOPITYCKYJISIDHBIE CBOMCTBA
CBETa, HEOOPAaTUMOCTh TEIJIOBBIX IPOLECCOB,
pazberaHve TrajakTHK, 3aBHCHUMOCTb CBOICTB
BEIIECTBA OT CTPYKTYpPbl MOJIEKYJ, 3aBUCHMOCTb
CKOPOCTH XUMHUYECKOW peakiu OT TeMIepaTypbl

U KaTaJnu3aropoB,  KIETOYHOE  CTPOCHHE
*KuBbIXOopranuzmoB, poinb JIHK kak Hocurens
HaCJIe/ICTBEHHOW  HMH(OpManuy,  3BOJIIOLMIO

KUBOM TPUPOIBI, TMPEBPALICHUS] DJHEPIHUH U
BEPOSITHOCTHBIN XapakTep MPOLECCOB B KUBOU U
HEXUBOM NpHUpOJiE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIMSHUE JIEATEIBHOCTH YeJOBeKa Ha
9KOCUCTEMBI;

AnHanmu3 ¥ OLEHKA Pe3yNbTaTOB CaMOCTOSTEIbHOM

paboThl

[IpakTrnueckue 3aHATHS
CocraBieHue cxeM, Ta0auI]
Co3znanne npe3eHTanui

OOBSACHATH MPHUKIATHOE 3HAYCHHE BaKHEHIIMX
JOCTHXKEHHUM B 00JIACTH €CTECTBEHHBIX HAyK JJIS:
pa3BUTHUSL SHEPreTUKU; TPAHCHOPTa M CPEICTB
CBSI3H, MOJYYEHHs] CUHTETHUYECKUX MaTepUajoB C
3aJlaHHBIMH CBOIicTBaMH, CO3/1aHUA
OMOTEXHOJIOTHIA, JIe4eHus UH(DEKIINOHHBIX
3a00JIeBaHUI, OXPaHbl OKPYXAIOIIEeH Cpe/ibl;

HabGmronenue 3a neiicTBUsIMU 00y4JarOIIUXCs
[TpakTryeckue 3aHATHS
CocTaBiieHHE CXEM, TAOJIHI]

BBIJIBUTAaTh TUIOTE3bl W TMpeajaratb MyTH UX
MPOBEPKH,  JielaTh  BBIBOJBI  HAa  OCHOBE
AKCIIEPUMEHTAJILHBIX JaHHBIX, IPEACTABICHHBIX B
BHJIe rpaduKa, TaOIHIIBl WM JUArPaMMBbI;

AHanus3 ¥ olleHKa JeHCTBHIA 00ydJarouxcs
[IpakTrueckue 3aHATUS
CocraBieHHe cXeM, TaOIHIL

paboTath ¢  €CTECTBEHHO - Hay4dHOM
uHpopMmanuel, colepxkaleicss B COOOLICHUAX
CMMU, HUnTepHeT-pecypcos,

Hay4YHO-TIONYJISIPHOM JIUTEpAType.

HaOmronenune

IEKTPOMArHUTHbIE BOJIHBI, KBAHT, 3BOJIIOLHUS
Bcenennoif, Gonbmoi  B3pbB, CoaHeuyHas

BJIAJIETh MeTOJaMU TIOUCKa, BBIJICNIATH | AHAJIU3 U OLIEHKA JIEHCTBUI 00yJaroLInxcst
CMBICJIOBYIO OCHOBY M OLICHMBATh JOCTOBEPHOCTh

uHpopMauU

3Hanus:

CMBICII TIOHSATHH - €CTeCTBEHHOHAY4HBIH MeToj | OleHKa YCTHBIX OTBETOB

MO3HAHUS, AIIEKTPOMAarHUTHOE noJje, | 3auet

IToaroroBka coobmenuii, pedeparon
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CHCTEMa, TaJaKTUKa, IIEPHOJUYCCKHI 3aKOH,
XUMHUYECKash  CBSI3b, XUMHYECKas  PEaKIus,
MaKpOMOJIeKya, OEJIOK, Karaau3aTop, (EepMEHT,
kierka, nquddepennnanus kierok, JHK, Bupyc,
Ouosornyeckass 3BOJNIONMA, OuOpa3zHOOOpasue,
OpraHm3M, TMOIMYJSALHUs, 3KocucreMa, Omocdepa,
DHTPOTHSI, CAMOOPTraHU3aALUS

TecToBoe 3amanue
[IpakTuyeckas pabora

BKJIQJI BEJIHMKHX YYEHHBIX — B (opMupOBaHHE
COBPEMEHHOM  €CTECTBEHHOHAYYHOM  KapTUHBI
MHpa

[loaroroBka cooOuieHuit, peepaTon
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	2.  СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	Для характеристики уровня освоения учебного материала используются следующие обозначения:
	1 – ознакомительный (узнавание ранее изученных объектов, свойств);
	2 – репродуктивный (выполнение деятельности по образцу, инструкции или под руководством);

	3. условия реализации ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	4. Контроль и оценка результатов освоения
	УЧЕБНОго предмета
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