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[Iporpamma 001e00pazoBaTenbHON yaeOHOMI JUCITUTUTIHBI
«EcTtecTBO3HaHUEe» MIpeAHa3HAuYeHA TUISt OCBOEHUSA OCHOBHOM
npodeccuonanbHoi oOpaszoBarenbHOU mporpamMmbl CITIO Ha 6aze OCHOBHOTO
obmiero 00pa3oBaHMs C TMOJYYEHHEM CPEIHEro OOIIero oOpa3oBaHUS —
IPOrpaMMBbI MMOATOTOBKHU CIIEUATUCTOB CPETHETO 3BE€HA O CIIEUATIbHOCTSIM:

39.02.01 ConunanbHas pabota

44.02.05 KoppekiimoHHas rearornka B HayaibHOM 00pa3oBaHUU

44.02.01 HomkonpHOE 0Opa3oBaHue

44.02.04 CnenuanbHOE TOIIKOILHOE 00pa3oBaHue

[Iporpamma  pa3paborana Ha ocHoBe IIpumepHON mporpamMMmel

o0111e00pa3oBaTeIbHOM y4eOHOM JTUCIIUTLIAHBI IS
npodeccruoHanbHbIX 0oOpa3oBarenbHbix opranmzanuit 1I. M. Ca-
moitrenko, O.C.I'abpmensan, II.M. Cxsopmos. — M.:

WNsnarensckuii eutp «Axamemusa», 2015

Cocrasutens CerueBa A.B. — npenogaBaTenb €CTECTBEHHO-HAYYHBIX
JTUCHUTIIINH OI'BIIOY «VYnpaHOBCKUIT COIMATBHO-TIEAATOTHYECKUI
KOJLUIE K
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I[NOACHUTEJIBHA A 3AITMCKA

[Iporpamma o011e00pazoBaTebHON yaeOHOU TUCITUTUTHBI
«EctecTBO3HaHUE» npeaHa3HaYeHa TUISt peanuzanuu OCHOBHOM
npodeccuonanbHoit oOpazoBarenbHO mnporpammbl CIIO Ha 0a3e OCHOBHOTO
oO1mrero o0pazoBaHus ¢ MOdy4YeHUEM cpeanero obmiero odpaszosanus B OI'BIIOY
«YBSIHOBCKUN COLMAJIBHO-NIEAATOTUYECKUN  KOJUICIK IIPAU TIOJATOTOBKE
CTYJICHTOB TI0 CHEIUATBLHOCTSM:

39.02.01 CounanpHas pabota

44.02.05 KoppekimoHHas mejaroruka B HauajlbHOM 00pa30BaHUHU

44.02.01 HomxkonpHOE 0Opa3oBaHue

44.02.04 CneunuanbHOE TOIIKOJIBHOE 00Opa30BaHUE

IIporpamma  coctaBmeHa Ha  OcHOBe  IIpumepHOM  mporpaMmsl
oOmeoOpazoBarenbHOl  yuyeOHOM  nucuurmiiuHbl  «EcrecTBo3Hanue» i
npoecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHU3alii U B COOTBETCTBUHM C
PexoMeHanusiMu 10 OpraHu3aliy MOJIyYeHHs] CpeaHero oliiero oopa3oBaHus B
npenesiax OCBOEHUSI 00pa3oBaTENbHBIX MPOTPAMM CPEIHEro MPO(ecCHOHATBHOIO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO oOHIEro oOpa3oBaHUS C YYETOM TPEeOOBAHMIA
denepalbHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccun WM CHEIUATBHOCTU CPEAHEro MNpodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemaprameHTa TrOCyIapCTBEHHOM TMOJUTUKU B cdepe MOArOTOBKHU
pabounx kaapoB u AI1O Munoopuayku Poccum ot 17.03.2015 Ne 06-259) ¢
yuetoM [IpumepHOii OCHOBHOM 00pa30BaTEeIbHONW MPOrpamMMbl CPEAHETO OOIIETrO
oOpa3oBaHus, 0J00peHHOI pemieHreM GeaepabHOr0 Y4eOHO-METOIUYECKOTO
oOBeuHEeHUs 110 001IeMy obpazoBanuto (IpoTokos oT 28 utons 2016 r. Ne 2/16-3

Conepxanue nporpamMmmbl «EcTecTBO3HAaHME) HANpaBICHO Ha JOCTHXKEHHUE
CHEAYIOIINX LIENEH:

OCBOEHHE 3HAHUW O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHE MHpaA U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BAKHBIMH HICSIMH U
JIOCTUKEHUSIMU ©CTECTBO3HAHMS, OKa3aBIIUMH ONPEACNAIoNIee BIMSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

OBJIaJICHUE YMEHMSIMU MPUMEHSATH MOJYYCHHBIE 3HAHUS JJII OOBSCHEHUS
SBJICHMM OKPYXAIOIIEro MUpPa, BOCHPUATHSI WH(OOPMAIIUU €CTECTBEHHO-HAYYHOTO
U TMPOPECCHOHAIIBHO 3HAYMMOTO COJIEPKaHUS; PA3BUTHE WHTEIUICKTYalbHBIX,
TBOPYECKUX CIIOCOOHOCTEM M KPUTUUYECKOTO MBIIIJICHUSI B XOJI€ NPOBEACHUS
MPOCTEHIIIMX HUCCIEAOBAHUM, aHANIM3a SIBJICHUN, BOCHPUATHS U WHTEpIpETalliu
€CTECTBEHHO-HAYYHOU MH(POpMAIINH;

BOCITUTaHNE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHHOUW MPUPO/IBI
Y WCTIOJIb30BaHUS JTOCTHKEHUN €CTECTBEHHBIX HAYK JIJISl PA3BUTHS [TUBHIM3AINHN U
MOBBIIIIEHUS KAYECTBA KU3HU;

NPUMEHEHHE €CTECTBEHHO-HAY4YHBIX 3HaHUW B  mpodeccuoHaabHON
NEATeTbHOCTH W TIOBCEJHEBHOW JKM3HM g oOecredeHusi 0e30MacHOCTH



KU3HEIEATSIbHOCTH; TPAMOTHOTO WCIOJB30BaHUSI COBPEMEHHBIX TEXHOJIOTHH;
OXPaHBbI 37I0POBbsI, OKPYXKAIOLIEH Cpeabl.

B mporpamMmy BKIIFOUEHO copepikaHue, HampaBiIeHHOE Ha (OpMUpOBAHHUE Y
CTYJICHTOB KOMIIETEHIIMHA, HEOOXOMUMBIX JUIsi KadecTBeHHOTro ocBoeHus OITOIT
CIIO na 6a3e oCHOBHOTro 00IIero oOpa3oBaHUs C MOJYYEHHEM CPEIHEro OOIIero
oOpa30BaHuUs; MPOTPAMMBI TIOJITOTOBKH crierancToB cpeanero 38ena (I1IICC3).

B mporpamme = yTOouHeHO  coaepkaHMe ~— y4eOHOro  Marepuana,
MOCIICIOBATEIPHOCTh  €r0  HW3YYCHHsI, paclpelesiecHne y4eOHBIX  YacoB,
KOHKPETH3UPOBaHbI TeMaThKa pedeparoB, BHUIbI CaMOCTOSTEIBHBIX padoT
CTYACHTOB C  yYe€TOM CHEHU(PUKA TPOrpaMMbl MOATOTOBKH CIEIHAIMCTOB
CpEIHETO 3BEHa.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JTUCLIMITIMHBI
«EcTecTBO3HaHNE»

B mnpodeccronanpHBIX 00pa30BaTEIbHBIX OPTAaHU3AIUAK, PEATHIYIONTUX
0o0pa3oBaTeNpHyI0 MPOTpaMMy CpEeIHEro ooOIero oOpa3oBaHHs B TMpeenax
ocoenust OIIOIT CIIO Ha 6a3e OCHOBHOro 00IIETr0 00pa3oBaHUs, H3yUYCHHE
€CTECTBO3HaHUE ocylecTBisierca Ha 0a3zoBoM ypoBHe DPI'OC cpennero obiero
oOpa3oBaHUs C Y4YETOM TyMaHUTapHOro mnpoduias MNpodhecCuoHATBLHOTO
oOpazoBanusl, crienudukn ocBanBaeMbix cneruanpbHocten CI10.

DTO BBIPAXKAETCS B KOJUYECTBE YACOB, BBIJCISEMBIX Ha H3Y4YCHUE
OTIICJIBHBIX TEM NPOrpaMMbl, IIyOMHE WX OCBOCHHUSI CTyACHTamMH, oObeMe H
COZICp’)KaHMHM TPAKTHUUYECKUX 3aHATUN, BUAAX BHEAYAUTOPHOU CaMOCTOSITEIbHOMN
paboThI CTYJEHTOB.

EcrecTBOo3HaHMe - HayKa O SIBJICHUAX U 3aKOHaX mpupoabl. COBpEMEHHOE
€CTEeCTBO3HAHMUE BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAy4YHBIX OTpaciieid, u3
KOTOpPBIX HauOoJiee BaXKHBIMHU SIBISIOTCS (QuU3MKa, XuMug W Ouonorus. OHO
OXBAaThIBAET MIMPOKUI CIIEKTP BOIMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBEKTOB
MPUPOJIbI, KOTOPHIE MOYKHO pacCMaTpPUBaTh KaK €IUHOE IIEJI0€.

EcrecTBeHHO-HAy4HbIC 3HAHUS, OCHOBAaHHbIE HA HHUX TEXHOJIOTHUU
dbopMHpYIOT HOBBIM 00pa3 KU3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET
JTUCTAHIIUPOBATHCS OT (PyHIAaMEHTaJbHBIX 3HAHUNU 00 OKpYy)KalolleM MHpE, He
PUCKYSl OKa3aTbCs OECIOMOIIHBIM B TpodecCHOHaNbHON nesTenbHocTH. JIroboe
MEePCIIEKTUBHOE HAMpaBJICHUE JACATEIbHOCTH 4YEJOBEKa MPSIMO WU KOCBEHHO
CBSI3aHO C HOBOM MarepualibHOW 0a30i U HOBBIMH TEXHOJIOTHSIMU, U 3HAHUE UX
€CTECTBEHHO-HAYYHOW CYITHOCTH — 3aKOH ycIexa.

EcrecTBOo3HaHNEe — HEOThEMIIEMAsl COCTABJISIIONIASl KYJIbTYpPhI: ONpENEss
MUPOBO33pPEHUE YEJIOBEKAa, OHO MPOHUKAET M B TyMaHUTAapHYI cdepy, U B
OOIIIECTBEHHYIO  JKM3Hb.  PallMOHANIbHBIA  €CTECTBEHHO-HAYYHBIH  METO/I,
c(hOpMUPOBABIIIMIICSI B paMKaxX €CTECTBEHHBIX HayK, oOpa3yeT €CTECTBEHHO-
HAyYHYI0O KapTUHY MHUpa, HEKoe 00pa3Ho-puiocodckoe 0000IICHHE HAYYHBIX
3HaHuil. OCHOBY €CTECTBO3HAHUS TPEACTAaBISAET (U3NKA — HayKa O MPUPOJE,
u3yvaroniasi Haubosiee BaXKHbIE SBJICHUS, 3aKOHbl M CBOMCTBAa MaTEpPUAILHOTO
Mupa. B Qusuke ycTaHaBiIMBalOTCS YHUBEpPCAJIbHBIC 3aKOHBI, CIPaBEIIMBOCTH
KOTOPBIX TOJTBEPKIAETCS HE TOJBKO B 3€MHBIX YCIOBHUSIX U B OKOJO3E€MHBIX
MPOCTPAHCTBAX, HO M BO Bced BceneHHoil. B 3ToM 3akiroyaercss OAWH U3
CYIIIECTBEHHBIX TMPU3HAKOB (u3uku Kak (yHAaMEHTaNbHOW Hayku. Dusnka
3aHUMaeT 0CO00E€ MECTO CPEJIU €CTECTBEHHBIX HAYK, MIOITOMY €€ MPUHSITO CYUTATh
JUJEPOM €CTeCTBO3HaHUs. ECTecTBO3HaHWE KaK HayKa O SIBJICHUAX M 3aKOHaX
MIPUPOBI BKIIOUAET TAKKE OJIHY U3 BAXKHEUIINX OTPACIEN — XUMHUIO.



XUMHsT — HayKa O BeIleCTBaX, MX COCTaBe, CTPOCHHH, CBOMCTBAX,
npoleccax MpeBpalleHus, HWCIOJb30BAHUU 3aKOHOB XWMHUHU B MPAKTHUYECKOU
NEeSATEIbHOCTH JIIOJIEN, B CO3JJaHUU HOBBIX MaTEPHAJIOB.

buonorus — cocTtaBHasi 4YacTh €CTECTBO3HAHMS. DTO Hayka O >KHBOU
npupojie. OHa U3y4yaeT PacCTUTENIbHBIM, KUBOTHBI MHUpP U YEJIOBEKA, UCHOJb3Ys
KaK COOCTBEHHBIE METOJbI, TAK U METOAbl APYI'MX HAayK, B YaCTHOCTH (PU3UKH,
XUMHHM 1 MaTeMaTUKH: HaOIIOJEHUS, SKCIIEPUMEHTHI, UCCIEIOBAHUS C MOMOIIBIO
CBETOBOTO U JJIEKTPOHHOTO MHKPOCKOMa, O00OpabOTKYy CTAaTUCTUYECKUX JTAaHHBIX
METOJaMH  MaTeMaTH4YeCKOM  CTaTUCTUKM W JAp. buonoruss  BbISBISET
3aKOHOMEPHOCTH, MPUCYIINE KU3HU BO BCEX €€ MPOSIBICHUSIX, B TOM YKClIe 0OMEH
BEILECTB, POCT, PA3MHOXEHHUE, HACJIEICTBEHHOCTb, U3MEHYUBOCTb, 3BOJIOLHIO U
ap.

B npodeccronanbHbix 00pa30BaTENbHBIX OPraHU3alUsAX, PEATU3YIOUIUX
o0pa3oBaTeNpbHy0 MpPOTrpaMMy CpelHero ooOmero oOpa3oBaHMs B Ipejenax
ocoenust OIIOII CIIO na 0a3e ocHOBHOro oOIIero oOpa3oBaHUs, H3y4aeTcs
WHTErpUpOBaHHasl ydyeOHas IucuuIbinHa «EcTecTBo3HaHWE», BKIIOYAIOLIAs TPHU
paznena, 00JagaroIme OTHOCUTENBHON CaMOCTOATENbHOCTHIO U LIETOCTHOCTBIO —
«Puzukay, «Xumus», «bUOIOTUA» — YTO HE HAPYIIAET NPUBBIYHYIO JIOTHUKY
€CTECTBEHHO-HAYYHOI'0 00pa30BaHMsI CTY/IEHTOB.

I[Ipu ocBoenun cnenuansHocTedt CIIO  rymanuTtapHoro mnpoduis
po(eCcCUOHATBHOTO 00pa30BaHMs €ECTECTBO3HAHHUE M3ydaeTcs Ha 0a30BOM YPOBHE
®I'OC cpennero o6imero o0pa3oBaHUsI C Y4YETOM CHEIU(PUKH OCBAaMBAECMOM
CHELMATIBHOCTU. DTO BBIPAYKAETCS B COAECPKAHUM OOY4YEHMsI, KOJIMUECTBE YaCOB,
BBIJIEJIIEMBIX HA W3YYEHHE OTACJBHBIX TE€M IMPOrpaMMbl, TTyOMHE UX OCBOEHUS
oOydaromMucsi, oObeME U  XapakTepe MNPAKTUYECKUX 3aHATHUNA, BHJIAX
BHEAYJAUTOPHON CaMOCTOSATEIBLHOM padOThI CTYJEHTOB.

B mpouecce  peamuzauuu  coiep)kaHus ~ yuyeOHOW  AMCLMILIMHBI
«EcTecTBO3HaHME» 3HAYUMO Wu3yuyeHHe pasznesia «Du3nka», KOTOPbIA BHOCUT
CYILIECTBEHHBIA BKJIAJ B CHUCTEMY 3HAHUN 00 OKpY)KaroleM MHUpe. ITOT pasien
ABJIIETCSI CUCTEMOOOPA3yIOIUM I APYTHMX Pa3fesioB y4yeOHOW IUCUUILIMHBI,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE COJIEpKaHUSI KypCOB XMMHUHU U
OHMoOTHH.

[Tpu n3yuenun yueOHOro Marepualia rno XMMUUA U OMOJIOTUH LI€JIecOo00pa3Ho
aKLIEHTUPOBaTh BHUMAaHHUE OOYYalOLIUMXCS HAa JKU3HEHHO BaXXHbIE OOBEKTHI
NpUPOJIBl U OpraHu3M uYesjoBeka. JTo ruapocdepa, armochepa u Ouocdepa,
KOTOPBIE PACCMAaTPUBAIOTCS C TOYKH 3PEHUSI XUMHUYECKUX COCTAaBOB M CBOMCTB, HX
3HAYEHHUA JJIA KU3HEACATEIBHOCTH JIFOAEH, 3TO COAEP>KaHHUE, OCBEIIAIOIIEE POJIb
BOKHEUIINX XMMHUYECKUX DJIEMEHTOB B OPraHHU3ME YEJIOBEKA, BOIPOCHI OXPaHbI
3I0pPOBbsI, MPOQPUIAKTUKA 3a00JI€BaHUN M BPEAHBIX MPUBBIYEK, MOCIEICTBUN
M3MEHEHUS CpeJlbl OOMTaHUs YeJIOBEKa JIJIsl YeJIOBEUECKON [IUBUITU3ALINH.

3aMeTHOEe MECTO B COJEp>KaHUU YUeOHON AMCUMIUIMHBI 3aHUMAET Y4eOHBbIi



MaTepuay, He TOJBKO (POPMHUPYIONINI E€CTECTBEHHO-HAYYHYI0 KApTUHY MHUpA Y
CTYJIEHTOB, HO U PACKPBIBAIONIUN MPAKTUIECKOE 3HAYCHUE E€CTECTBEHHO-HAYYHBIX
3HaHWK BO BCeX cdepax >KU3HM COBPEMEHHOrO0 OOINecTBa, B TOM 4YHCJIEC B
rYMaHUTapHOU cdepe.

B nenom yuebnas nucuumivHa « EcrecTBo3HaHue», B COACPKaHUN KOTOPOM
BEIyIIIMM KOMIIOHCHTOM SIBJISIIOTCS HAy4dHbIE 3HAHWA W HAYYHBIE METOMbI
MO3HAHMS TO3BOJSET CPOPMUPOBATH y OOYYAIOMIMXCS IEIOCTHYIO €CTECTBEHHO-
HAyYHYI0O KapTUHY MHUpa, MpOOYIUTh y HUX HMOIMOHAIBLHO-IIEHHOCTHOE
OTHOIIEHWE K H3y4yaeMOMYy MaTepuaisy, TOTOBHOCTb K BBIOOPY JI€WCTBHIA
OTIPE/ICTICHHONW HAINpPaBJICHHOCTH, YMEHHUE KPUTHUUYECKU OLICHUBATh CBOU U UYXKHE
JNEUCTBUS U ITOCTYIIKH.

B conepkanne y4eOHOW MUCIUTUIMHBI BKIIOYCHBI MPAKTHUYCCKUE 3aHSTHS,
UMEIoINe MPOPECCHOHAIBHYI0O 3HAYUMOCTh JJIS CTYACHTOB, OCBaMBAIOIIMX
BoiOpannbie mpodeccun CIIO wumum  cnemmanbHocti  CITO.  IIpakrtuko-
OpHEHTHPOBAHHBIC 3aJaHMs, MPOCKTHAS IEATCILHOCTh CTYIACHTOB, BBIOJTHCHUE
TBOPYECKHUX 3aJaHUI M MOATOTOBKA pedepaToB SIBISIOTCS HEOTHEMIIEMOU YaCThIO
00pa30BaTENHHOTO MpoIIecca.

Nzyuenue o011e00pazoBaTenbHOM yueOHOM JUCIUTUTUHBI
«EcrecTBO3HaHMe»  3aBepliaeTcs  MOJIBEICHUEM  HUTOroB B (dopme
mudpepeHIUPOBAHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOW aTTECTAIlUU CTYJACHTOB
B npouecce ocBoeHuss OIIOII CIIO c¢ mnonydyeHueM CpeaHero OOIIero
oOpa3oBaHUs.

MECTO YYEBHOU JUCLIMIIJIMHBI B YYUEBHOM ITJIAHE

VYyebnas mucrurimHa «EcTecTBO3HAHUE» SABISETCS YY€OHBIM MPEIMETOM
Mo BBIOOpPY M3 00s3aTeNbHON TpeaMeTHON objactu «OOIIECTBEHHBIE HAYKH»
®I'OC cpennero od1uiero oopa3oBaHusl.

B OI'BIIOY «YnbpaHOBCKHH COIUAJILHO-IIEAArOTHYECKUN  KOJLIEIK,
peaTu3yIIMM 00pa30BaTeIbHYIO ITPOTrpaMMy CpEIHEro ooIiero oopa3oBaHUs B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIero oOpa3zoBaHUS,
yueOHasi aucuuiuiiHa «EcTecTBO3HAHUE» H3ydaeTcsi B 00Ie00pa30BaTeIbHOM
nukiie yueOnoro miana OITOII CIIO Ha 6a3e 0CHOBHOrO OOLIEro 0O0pa3oBaHMs C
noryuyeHueM cpeanero oomero odpazopanus (IITICC3).

PE3VJIbTATHI OCBOEHU S YUYEBHON JUCLIMIINHEI

OcBoenue conepkanust y4yeOHOM  aucuMIuiiHbl  «EcTecTBO3HaHuE»
o0ecreuynBaeT JOCTIKEHUE CTYICHTAMHU CIIEAYIOIINX PE3YIbTaTOB:

- INYHOCTHBIX: YCTONYMBBIM HHTEPEC K UCTOPUH U JIOCTHIKEHUSM B 00J1acTU
€CTECTBEHHBIX HAyK, YYBCTBO TOPAOCTH 3a POCCHUNCKHE E€CTECTBEHHBIE HAYKWU;
TOTOBHOCTh K MPOJOKEHUIO O0Opa30BaHUs, MOBBIIICHUIO KBaIU(UKAIUU B W3-
OpaHHOH TTpo(ecCHOHANBHOMN AESATENBHOCTU C UCIIOIb30BaHUEM 3HAHUHM B 001aCcTH
€CTECTBEHHBIX HayK; OOBEKTHBHOE OCO3HAHWE 3HAYUMOCTH KOMIIETCHIIUN B



00JIaCTH €CTECTBEHHBIX HAyK IS 4YeJOBeKa W OOIEecTBa, yMEHUE HMCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIKCHHsI B oOnactu (U3UKH, XUMUHU, OWOJOTHHU s
MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO PpAa3BUTHS B  BBIOpPAHHOU
PO ECCUOHANILHON JCATCIBHOCTH; yYMEHHE IPOAHAIM3HPOBATh TEXHOTCHHBIC
MOCJICJICTBAS  JUISL  OKPY’XKAroIeH cpeapl, OBITOBOH H  IMPOM3BOACTBEHHOM
JIESITEIbHOCTH YEJI0BEKA; TOTOBHOCTE CAMOCTOSITENILHO JOOLIBAaTh HOBEIE I CeOs
€CTECTBEHHO-HAYYHBIC 3HAHUS C HWCIOJB30BAHUEM JUISI OTOTO JIOCTYITHBIX
UCTOYHUKOB HWH(GOpPMAIIMK; yMCHUE VYIOPABIATH CBOCH  ITO3HABATEIILHOMN
JIESITENILHOCTBIO, IIPOBOIUTH CaMOOIICHKY YPOBHSI COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  Pa3BUTHUSA; - YMCHHC BBICTPAaMBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUSI B KOMaHJE IO pEHICHHWI0O OOMmMX 3amad B o0yiactu
€CTECTBO3HAHHS;

- METaNpEeAMETHBIX: OBJIAJICHHEC YMECHUSIMH M HaBBIKAMH Pa3JIMYHBIX BUJIOB
MO3HABATEILHON JIEATeIbHOCTH JIJIS M3YyUCHHS Pa3HBIX CTOPOH OKPYIKAIOIIETO
€CTECTBEHHOTO MHUPa; MPUMEHEHNE OCHOBHBIX METOOB IMO3HAHUS (HAOTIOICHNS,
HAyYHOTO SKCIIEPUMEHTA) JUTSl H3yUCHUSI PA3IMIHBIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA, C KOTOPBIMU BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B
npodeccuoHalIbHON cepe; yMEHUEe ONPEAeIIATh 1SN U 3a/1a4i AeATeIbHOCTH,
BBIOMpATh CPEACTBA JIS UX JIOCTIKCHHS Ha IMIPAKTHKE; YMEHHE HCII0JIH30BATh
pa3TUYHBIC HCTOYHHUKY JJIS TTOTYIEHUS €CTECTBEHHOHAYYHON WH(OPMAITUU U
OIICHHBATh €€ JIOCTOBEPHOCTD TSI IOCTHYKCHUS TIOCTABJICHHBIX IICJICH 1 3a/1a4;

- MPEIMETHBIX: CPOPMHUPOBAHHOCTH MIPEACTABICHUM O I[ETOCTHOM
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHE MUPa, MPUPOE KaK €IUHOMN
IIEJIOCTHOM CHUCTEeMe, B3aUMOCBSI3HM YeJIOBEKa, IIPUPOJIBI U OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BcelleHHo; - BiaieHre 3HaHUSIMU O
HanOoJIee BAKHBIX OTKPBITHSIX U JOCTHKEHUSAX B 00JJACTH €CTECTBO3HAHMSI,
MOBJIMSBIIMX HA SBOJIIOIMIO TIPEICTABICHUN O IPUPO/JIS, HAa Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH; COPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh €CTECTBEHHO-HAYYHBIS
3HAHMS 7151 OOBSICHEHHSI OKPYKAIOIITUX SBJICHHM, COXPAHCHHUS 3I0POBbS,
obOecrieueHus: 0€30MACHOCTH KU3HEIESITEIIbHOCTH, OEPEKHOTO OTHOIIEHHUS K
TIPUPOJIE, PAIMOHATBHOTO MMPUPOIOTIONBE30BAHMS, a TAKKE BBITIOTHEHUS POJTH
I'PaMOTHOTO TIOTpeOUTeNs; CPOPMHUPOBAHHOCTD IIPEACTABICHUN O HAYYHOM
METO/Ie TTIO3HAHUS TIPUPOJIBI M CPEACTBAX U3YUCHUS MEraMupa, MaKpoMupa 1
MUKpPOMUpA; BIaJICHHE PUEMaMH €CTECTBCHHO-HAYYHBIX HAOJIOICHNH, OTIHITOB,
WCCJICIOBAHHUI M OIICHKH JJOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTAaTOB; - BIaJICHHE
MOHSATUIHBIM aNapaToM €CTECTBEHHBIX HAYK, TTO3BOJISIONIAM MTO3HABATH MUD,
y4acTBOBaTh B IUCKYCCHUSIX IO €CTECTBEHHO-HAYYHBIM BOIPOCaM, UCIIOJIb30BaTh
pa3TUYHbIC NCTOYHUKU WH(GOPMAITUH JIJIs1 TOATOTOBKU COOCTBEHHBIX padoT,
KPUTHYECKHA OTHOCHUTHCS K coobmmeHusM CMMU, coaeprkanium HaydYHYIO
nHdopMaIuio; chopMUPOBAaHHOCTh YMEHUN MTOHUMATh 3HAYUMOCTh €CTECTBEHHO-
HAyYHOTO 3HAHUS JIUISI KAKIOTO YeJIOBEeKa HE3aBUCUMO OT €r0 MpodheCcCHOHATBHOM



JEATETLHOCTH, Pa3Iu4aTh (PaKThl M OIIEHKH, CPABHUBAThH OIICHOYHBIC BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C ONPEACICHHOM
CHUCTEMOMU IIEHHOCTEMN.

COJIEP)KAHUE VUEBHOM JIUCITATIINHBI

DU3UKA

Brenenune. ®usnka — PyHmameHTangpHas Hayka o mpupoje. EctecTBeHHO-
Hay4YHbII METOJ IIO3HAHUS, €ro BO3MOXHOCTH M TPAHULBl NPUMEHUMOCTH.
EnuHCTBO 3aKOHOB IMPUPOJBI U COCTaBa BewlecTBa BO BceneHHoil. OTKpbITHS B
¢bu3MKe — OCHOBA MPOrpecca B TEXHUKE U TEXHOJOTUU MTPOU3BOJICTBA.

MexaHuka.

Kunemartuka. Mexannueckoe apuxeHue. Cuctema orcuera. Tpaekropus
neokeHus. Ilyte. llepememenune. PaBHOMepHOE NpPSIMONMHENHOE JBUKEHHUE.
CkopocTtb. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMKEHHS. 3aKOH CIOXECHUS
ckopocrteil. CpenHsisi CKOPOCTh INMPU HEPABHOMEPHOM JBHKEHHUH. MTrHOBEHHAas
CKOpOCTh. PaBHOYCKOpEHHOE MPSMOJIMHEHOE ABMXKEeHHE. Y ckoperue. CBoOo1HOe
ITaJICHHE TEJL.

JAunamuka. Macca u cuna. B3aumopneiictBue Ten. 3aKOHbI JTUHAMHUKH.
Cuuibl B ipupojie. 3aKOH BCEMHPHOTO TSATOTEHHS.

3aKkOHBl COXpAaHEHUs B MexaHuke. MMiynbsc Tena. 3aKOH COXpaHEHUs
uMIlyibca. PeakTuBHOe JBM)KeHHE. MexaHuueckas padora. MONIHOCTS.
Mexannueckas »Heprus. Kunernueckass sHeprus. Kunernueckass sHeprus u
pabora. IloTeHnmanbHas »HEprus B TpaBUTALMOHHOM IOJI€. 3aKOH COXpaHEHUSs
MOJIHOM MEXAaHUYECKOM SHEPTHM.

JemoncTpanun: OTHOCUTEIBHOCTh MEXAHUYECKOTO JBWXEHHS. Buasbl
MEXAHUYECKOTO IBUKEHUSA. ITHEPTHOCTH Te. 3aBUCUMOCTh YCKOPEHUS TEIA OT €ro
MAacCbl M CHJIBL, JEWCTBYIOUIEH Ha TeN0.PaBEHCTBO M MNPOTUBOIOJIOKHOCTH
HalpaBJICHUs] CUJI JACUCTBUA U MpotuBoAercTtBus. HesecomocTh. PeakTuBHOE
JBI>KEHUE, MOJICIIb paKeThl. MI3MeHeHne SHepruu IPU COBEPIIICHUU PaOOTHI.

IIpakTnuyeckoe 3anatue Nel. ccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS OT
BECa Tela.

CamocrosiTesibHasi padoTa: MOAroTOBKa COOOIIEHUI Ha TeMbl: «Matepus,
dbopMbl €e IBMKEHHUS M CYyIIeCTBOBaHUs». «B dem ke Obul mpaB yHpsMbIii
[Manunein»

OcHO06bl MONEKYNAPHOIL PU3UKU U MEPMOOUHAMUKU

Moaexkyasipaass ¢usuka. ATOMHUCTHYECKAs TEOPUS CTPOEHHUS BEUIECTBA.
HaGnrogeHuss U ONBITBHI, TMOATBEPXKIAIOIINE ATOMHO-MOJICKYJIIPHOE CTPOCHHUE
BelecTBa. Maccel U pazMepbl MOJIEKYJI. TerioBOE€ IBUKEHUE YACTHUILL BEIIECTBA.
bpoynoBckoe nBuxenue. HMneanvHblii Ta3. Temreparypa Kak Mepa CpeaHEU
KMHETUYECKOM SHEPrUU YacTHIl. Y PaBHEHHUE COCTOSHUS UAECATBbHOro raa. Mojeinb
KUAKOCTU. [loBEpXHOCTHOE HaTsKEHHE W cmauyuMBaHue. Kpucrammyeckue wu



amop(HBIEC BELIECTBA.

Tepmoaunamuka. Buytpenussi sHeprus. PaGota u TtemnooTtaaya Kak
CcocoObl WM3MEHEHHsS BHYTpeHHEH »sHepruu. [lepBblli 3aKOH TEPMOIUHAMUKH.
TemioBble MalIMHBI U UX NpuMeHeHHue. JlemoncTpauuu: JIBuxeHne OpOyHOBCKHUX
yactull. Juddys3us. SBaeHHs NOBEPXHOCTHOIO HATSKEHUS M CMayMBaHUS.
Kpucramisl, amopdHble BelIecTBa, XUAKOKpUCTaNIMYeckue Tena. 3meHeHue
BHYTPEHHEI SHEPTUU TeJl IPU COBEPILIEHUN PaOOTHI.

CamocrosiTeibHast padoTa: MOArOTOBKA TEMAaTUYECKMX COOOILLEHUI:
«Kpucrannel, aMmop(HbIe BelIeCTBa, XKUJIKOKPUCTAIMYECKUE Tena», «TernoBble
MalIMHbl U UX IPUMEHEHUE.

OCHOBBI  JJIEKTPOAMHAMMKM.  DJIEKTpOCTaTUKa.  B3aumonencTue
3apSKEHHBIX TeJ. DJIEKTPUUYECKHI 3apsii. 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsaga. 3akoH Kyiona.  OnekTpocraTMyeckoe  I0J€, €ro  OCHOBHBIE
XapaKTepUCTUKU U CBA3b Mexay HuUMU. IlocTrosHHBIM TOK. IlocTOsSHHBIN
anekTpuyeckui ToK. Cuila TOKa, HANpsDKEHWE, JJIEKTPUYECKOE COINPOTUBIICHHUE.
3akoH Oma sl y4yacTKa SJICKTPUUYECKOM Henu. MarnutHoe mnoJie. MarHutHoe
IIOJIE W €r0 OCHOBHBIE XapaKTEpUCTHUKHU. JleWCTBME MAarHWTHOrO IIOJS Ha
IPOBOJHUK C TOKOM. 3akoH Ammepa. OJeKTpoABUTaTeNb.  SIBieHue
AJIEKTPOMATrHUTHON UHIYKIIUH.

JemMoHcTpauumu: DieKkTpu3anus Ten. B3auMoaenucTBHE 3apsyKEHHBIX TEIN.
HarpeBanne mnpoBogHukoB ¢ TokoM. Ombir Opcrena. B3ammoneinictBue
IIPOBOJAHUKOB C TOKOM. JlelCTBHE€ MarHUTHOIO II0J1 HAa IIPOBOJHUK C TOKOM.
Pabora anekrponBurarens. SIBieHue 3J€KTPOMAarHUTHON UHIYKIIUH.

IIpakTuyeckoe 3ansitue Ne2. COopka SJIEKTPUYECKON IETH, U3MEPEHHE
CUJIBI TOKA U HAIIPSKEHHUS HA €€ PAa3JINYHbIX yYACTKAX.

CamocrosiTesibHasi padora: AHanu3 JIUTEPATyphl, COCTABICHUE TAOIMUIIBI:
«ONEKTPOCTATUYECKOE TI0JIE, ET0 XAPAKTEPUCTUKH U CBSI3b MEKYy HUMI

KonebGanuss u BonmHbl. MexaHnuueckue kojebaHus U BoJiHbL. CBOOOAHBIE
koneOanus. Ilepmon, wyacTtora W amIuMTyga KosieOaHui. ['apMoHMYeckKue
KojeOanus. MexaHMueckue BOJHBI M MX  BHJbl. 3BYKOBBIE  BOJIHBI.
VYapTpa3ByKOBbIE BOJIHBL. YJBTPa3ByK M €ro HCIIOJb30BAaHWE B MEIUILIMHE H
TEXHUKE. DNeKTpOMarHuTHbHIE Kose0aHus 1%} BOJIHBI. CBoboaHbIE
AJIEKTpOMarHuTHele Kojiebanus. KonebarenbHbI KOHTYp. DIJIEKTPOMArHUTHOE
noJsie. DJIIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTH AJIEKTPOMArHUTHBIX BOJH. CBETOBBIE
BOJHbI. Pa3BuTHE MNpENCTaBIECHUH O NPUPOJE CBETA. 3aKOHBl OTPAKEHUS U
npenomiieHus ceera. JInasel. DopMyia TOHKOM JIMH3HIL.

JemoncTpanuu: Kone6anus MaTreMaTH4e€CKOTO M MPYKMHHOTO MasiTHUKOB.
Pabora anexktporeneparopa. M3myueHue u mpueM 3JIEKTPOMArHUTHBIX BOJIH.
Panuocss3s. Paznoxenne Oenoro ceeta B cnektp. MuTepdepenums u nudpakims
ceera. OTpakeHue u npesnomseHue ceera. OnTuueckue nprudophl.

IIpakTnueckoe 3ansitue Ne3. l3yuenue kosneOaHuM MaTeMaTHYECKOTO



MasiTHUKA.

IIpakTnyeckoe 3ansaTue Ned. Msydenune uHteppepeHUrMn U Audpakuuu
CBETA.

CamocrosiTesibHasE padora: MOJATOTOBKA COOOIIEHWI Ha TEMbL «
Hcnonp30BaHrE 3JEKTPOMAarHUTHBIX BOJIH PA3JIMYHOIO JUANa30Ha B TEXHUYECKHUX
CPEACTBax CBS3M, MEIMIIMHE, MPU U3YUYEHUH CBOWCTB BellecTBa» «PaguocBs3b u
TEJICBUICHUE.

JyieMeHThI KBaHTOBOM (pu3uku. KBaHTOBBIE CBOliCcTBa cBeTa. KBaHTOBas
runote3a Ilmanka. ®ortoanektpuyeckuii 3dhdexr. Puszumka aroma. Mojaenu
ctpoenus aroma. OmnbiT Pesepdopaa. dusuka aTOMHOTO siipa U dJIEMEHTApPHBIX
yactull. CocTaB U CTPOCHHE aTOMHOTO sifpa. PagnoakTuBHOCTh. PannoakTuBHbIE
W3JIyYEHUS U UX BO3JCHCTBHE HA )KUBbIE OPTaHU3MBI.

HMemoncrpamun: @Dotoddpdexr. Dotosnement. HMzmydenue masepa.
JluHeiliuatble  CIEKTPhl  pa3auyHbIX  BemecTB. (CUYETYMK  MOHU3HPYIOIIHNX
W3JTy4YCHUH.

CamocrosiTesibHast  padora: TOATOTOBKA  COOOIIEHWH Ha  TEMBbI
«PagnoakTMBHOCTh. PalOaKTUBHBIE W3JIy4EHUS M WX BO3JCHCTBUE Ha >KUBBIC
OpraHu3Mbl», «ATOMHAsi PHEPreTUKa W JKOJIOTHYecKue mnpodiiemb». «Bpen u
M0JIb3a OT SIIEPHBIX TEXHOJIOTHID.

Bcesiennasi u ee s3Bosronusa. CtpoeHue u pasputue Beemennoit. Mopenb
pacumpsitomieiica  Bcenmennoit.  [Ipoucxoxnenne  CONHEYHOM ~ CHUCTEMBI.
CoBpeMeHHas (pusnyeckas KapTUHa MUPA.

CamocTosiTesibHasi padoTa: MoAroToBKa coo0IIeHni Ha TeMbl «Poxnenue
u ’BooIs Beenennoity, «CoBpemenHas pusndeckas KapThuHa MUAPAY.

XUMUs

o0mas u Heopraunnueckass XUMMUSA

Beéeoenue. Xummnueckasi KapTUHA MUpa KaK COCTaBHAs YacThb €CTECTBEHHO-
HAy4YHOW KapTUHBI MuUpa. Poib XUMHM B JKHU3HHM COBPEMEHHOTO OOIIECTBA.
[IpuMeHeHue JOCTHXKEHUM COBPEMEHHOM XHUMHM B TyMaHUTapHOU cdepe
NEeATEIbHOCTH 00IIecTBa. XHWMHUYECKOE COJAEpX)aHUE Y4YEeOHOW JTUCHUIUIMHBI
«EcrectBo3Hanue» mnpu  ocBoeHun cnennanbHocTte  CIIO  comumanbHO-
HKOHOMHUYECKOTO ¥ TyMaHUTapHOTO npoduieit npodheccuoHaaTbHOT0 00pa30BaHuUs.

CamocrosiTesibHAss padora cooOmeHusi Ha TeMmbl: « [IpumeHenue
JOCTH)KEHHM COBPEMEHHOM XHMMHUM B TYMaHUTapHOM cdepe AesTeNbHOCTU
oOurecTBa

OcHOBHbIC NMOHATHS M 3aKOHbI xuMuM. [Ipeamer xumuun. BemecTso.
AtoMm. Monekyna. XUMHUYECKUH dJeMEHT U (POPMBI €ro cyriecTBoBaHus. [IpocTeie
U ClIOkHbIE BemiecTBa. OTpakeHME XUMHUYECKUX CIOKETOB B IMPOU3BEACHUSAX
XyJ10’)KECTBEHHOM JTUTEPATyPhl U UCKYCCTRA.

JemoncTpanumn: HabGop wopgeneit aromoB u Mmonekyin. HW3mepeHue
BeliecTBa. OCHOBHBIE 3aKOHBI XMMUU. Macca aToMOB ¥ MOJeKyd. OTHOCUTENbHbIE



aToMHas U MoJieKyJisipHast Macchl. KonnuecTBo BemiectBa. [loctosinnas ABoraapo.
Mounsipaas macca. 3akoH ABoraapo. MomsipHbiii 00beM razoB. KonnmdecTBeHHBIC
W3MEHEHUS B XMMHUH KAaK YaCTHBIM CIly4ald 3aKOHOB MEPEX0/Aa KOJIWYECTBEHHBIX
M3MEHEHUU B KaudecTBeHHbIE. M. B. JlomoHocoe — «nepevlii pycCKUul YHU-
gepcumemy. NnnrocTpalny 3aKOHA COXPaHEHUsI MacChl BELIECTBA.

CamocrosiTesibHas padora: cooOmienuss Ha Tembl: M. B. JlomoHOCOB —
«MEPBBIM  pycCKui yHUBEpCUTET». «OTpakeHHE XUMHYECKHX CIOKETOB B
MPOU3BEACHUSAX XYI0KECTBEHHOM JINTEPATYPhl U HCKYCCTBA»

[Tepuoauueckuii 3akoH U [lepuoandeckasl cuicTeMa XUMUYECKHX AJIEMEHTOB
. . Menneneera. Otkpsitue [lepuoandeckoro 3akona. [lepuognyeckas cucrema
xumuueckux saeMenToB Jl. . MenaeneeBa. 3nauenue [lepuoanueckoro 3akoHa u
[lepnognyeckorn cucrteMbl xumudeckux dsyemeHToB J[. M. MenneneeBa s
pPa3BUTHUS HAYKU U MMOHUMaHUs XUMHUYecKoi kaptunbl mupa. Jl. 1. Menneneer 00
00pa30BaHUU U TOCYAAPCTBEHHOM MOTUTHKE.

JemoncTpanusi:  Pazmuunsie  ¢opmbl  Ilepuoguyeckoil  cucTteMbl
xuMHu4eckux sjaemenToB J[.M.Menaeneena.

CamocrositenbHass padora: coodOmenue Ha teMmy: . M. MenneneeB 00
0o0pa30BaHUU U TOCYAAPCTBEHHOU MOJIUTHKE.

Crpoenue BeniectBa. KoBanieHTHas CBsI3b: HEMOJIsIpHAs U noJisipHas. MonHas
cBs13b. KaTnonsl n annonsl. MeTtannuueckas cBa3b. BogopoiHas CBs3b.

JemoncTpanusi: OOpa3ibl BEMECTB U MAaTEPUANIOB C PA3JIMYHBIMU THIIAMHU
XUMHYECKOU CBA3HU.

CamocrosiTesibHasi padora: cocraBieHue TaOmuibl: «OCHOBHBIC BUIBI
XUMHYECKUX CBA3EU, X XapaKTEPUCTUKA

Bopa. PactBopbl. Boga B mpupoje, ObITy, TEXHHUKE U Ha MPOU3BOJICTBE.
OU3NYECKNEe W XUMHYECKHE CBOWMCTBA BOJBL. ONpecHEHHE BOJAbI. ATrperaTHble
COCTOSIHMS BOJIBI U €€ MEPEXOAbI U3 OJHOTO arperaTHOr0 COCTOSIHUS B IPYTO€.

JemoncTpanus: Ouznyeckue CBOWCTBA BOJBL: IOBEPXHOCTHOE HATSXKEHUE,
cMauMBaHue. XuMHueckue peakuuu. [[oHsATHE O XMMHYECKOW peakuuu. THuIbl
XUMHUYECKUX peakiuii. CKOpOCTh peakiuu U (GaKTOpbl, OT KOTOPHIX OHA 3aBUCHT.

JdemoHcTpanus: X¥UMUYECKHE PEAKIINH C BBIJICIICHUEM TETUIOTHI.

CamocrosiTesibHasi padora: cooOrieHrne Ha TeMbl: «PacTBOpBI BOKPYT Hac.
YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIUIEHHBIX TPEAIPUATUIX.

Heopranuveckne coenmnenusi. Knaccupukanuyss — HEOpraHUYECKUX
COoeIUMHEHMI M MX cBoicTBa. OKCHIBI, KUCIOTHI, OCHOBaHMs, conu. IlonsaTue o
ruaponuse coseil. Cpena BOAHBIX PAcTBOPOB COJIEH: KHUCHasl, HEWTpasbHas,
menovyHas. Bogopoxnsiii  mokaszarens pH  pactBopa. Mertamibl.  OOmue
buznueckue W XUMUYECKHE CBoiWicTBa MeTawioB. Hemeramnsl.  OOrmmas
XapaKTEpUCTUKA TJIABHBIX TMOJATPYNIl HEMETAUIOB HA MpPUMEpPE TaJIOTCHOB.
Baxueiimme coequHEeHUsT META/UIOB U HEMETAJUIOB B IPUPOJE U XO35IMCTBEHHOU
JEATENPHOCTH YeJIOBEKAa. MeTauibl M CIUIaBbl KaK XyAOKECTBEHHBIA Marepuall.



CoenvHeHusT METaNIOB KaK COCTaBHAas 4YacTb CpPEICTB H300pa3UTEIBHOTO
MCKyccTBa. Hemertamibl W MX COEIMHEHHS KakK COCTaBHAas YacTh CPEICTB
U300pa3UTEIHLHOTO CKYCCTBA.

JeMoHncTpanumn: BzaumojnelicTBue MeTaJIOB C HeMeTaulaMu (LIMHKa C
CepoM, aIFOMUHUS C HOJOM), paCTBOpaMHU KUCJIOT U Iesioueid. ['opeHne Metanion
(muHKa, >Kenme3a, MarHusi) B Kuclopoje. B3aumopneilictBue a3oTHOW U
KOHIICHTPUPOBAHHOM CEPHOM KHCIOT C MEAbI. BOCCTaHOBUTENBHBIE CBOWCTBA
METAJIJIOB.

IpakTnueckoe 3ansarue NeS. Onpenenenune pH pactBopa conei.

IIpakTnueckoe 3ansaTue Ne6. BzanmoneiicTBHE METAIOB C pacTBOpaMu
KHUCJIOT U COJIEH.

CamocrosiTesibHass padora: cooOmeHuss Ha TeMbl: «Baxkneiue
COEIMHEHUSI METAJUIOB U HEMETAIJIOB B IPUPOJIE U XO35IMCTBEHHOUN NIE€SITEIbHOCTU
YeJI0BEKa», « MeTallyibl U CIUIaBbl KaK XYJI0KECTBEHHBIN Marepual. CoelnHEeHUs
METaJUIOB KaK COCTaBHas 4YacThb CPEJICTB H300pa3uTEIbHOTO HMCKYCCTBA.
HeMmeramibl U MX COEIMHEHHUS] KaK COCTaBHAsl YacThb CPEICTB M300pa3UTEIbHOTO
HCKYCCTBa».

OPTAHUYECKASA XUMUA

Oprannyeckue coequHeHuss. OCHOBHBIE IOJIOKEHHUSI TEOPHH CTPOCHUS
OpraHUYECKUX COeMHEHH. MHOrooOpasue opraHnyeckux coearuHeHuil. [lonstue
n3oMepuu. Yriueoaopoasl. llpenensHble W HENpeAENbHBIE  YIIIEBOJOPOJBL.
Peakuust  monumepuzanuu. [Ipuponusie UCTOYHUKHA  YIJIEBOAOPOJIOB.
YriaeBonopoapl Kak OCHOBA MEXIAYHApPOJHOTO COTPYAHUYECTBA U BAXKHEHILINN
ucTouHuk ¢opmupoBanus Oromxera PO. Kucnopomcoaepskaiiue opraHUYeCKue
BemlecTBa. lIpeacraBurenn KUCIOPOACOAEPKAIIUX OPTraHUYECKUX COCIUHEHUM:
METWJIOBBIA WM ATWJIOBBIA CIUPTHI, TJULEPUH, YKCyCHas KuciaoTa. Kupsl Kak
CIIOXHBIE JPUPHL. AJKOTOJU3M M €ro OTPAKEHHE B  MPOU3BEIACHUSIX
XYJO0)KECTBEHHOM JUTEPATyphl W HW300pa3UTENBHOTO HCKYCCTBAa. YTJIEBOJIBI:
INIF0KO3a, Kpaxmal, LEJUIoN03a. A30TCOAEpIKAlEe OPTraHUYECKUE COCIUHEHUS.
AMWHBI, aMUHOKHCIIOTHI, Oesiku. CTpoeHue u ouosiorndeckast QyHKIUs OEIKOB.

demoncrpanun: [lonyyeHne 3TUIIEHA U €r0 B3aUMOJCHUCTBHUE C paCTBOPOM
nepMaHraHara Kanus, OpomHoi Bopjoi. KauecTBeHHas peakius Ha TJIMIICPUH.
[{BeTHbIc peakiuu OenkoB. Ilmactmaccel u BojiokHa. IloHATHE O TmacTMaccax u
XMMHUYECKUX BOJIOKHAaX. HarypanbHble, CHHTETHYECKHE U HCKYCCTBEHHBIE
BOJIOKHA. [IprMeHeHMe TmoAMMEpOB B NPUKIAJHOM U KIACCUYECKOM
U300pa3UTEILHOM UCKYCCTBE.

JemoHncTpanus: PaznuyHble BUIBI IJIACTMACC U BOJIOKOH.

CamocrositesibHasi  padora: coobmenus Ha TeMmbl: «[Ipupogabie
HMCTOYHHMKH YTJIEBOJOPOJOB KaK HCTOUHUK XMMHUYECKOTO CUHTE3a», « [[puMeHeHune
MOJINMEPOB B MPUKJIAAHOM U KJIACCUYECKOM M300pa3uTEILHOM UCKYCCTBEY.

XuMHuA 4 )KU3Hb. XUMUS U OPTaHU3M YEJI0BEKAa. XMMUYECKUE JIEMEHTHI B



opraHu3Me uenoBeka. OpraHudyeckre ¥ HeopraHuudeckue BeniectBa. OCHOBHBIE
KU3HCHHO HEOOXOIWMbIE COCIUHEHWs: OCNKH, YTIEBOMABI, JKUPbHI, BUTAMHUHBIL.
YTrneBoibl — IJIaBHBIM UCTOYHUK SHEPTUM OpraHu3Ma. Poiib )KHpOB B OpraHusMe.
XOoJecTepuH M €ro poyib B 3J0pPOBbE 4eEIOBEKAa. MUHEpalabHbIE BEHIECTBA B
MPOJYKTaxX MUTaHUs, MUIleBble 100aBku. COalaHCUPOBAHHOE MUTaHUE. XUMHUS B
osiTy. Boma. KauectBo Boapl. Moronme u uyuctamume cpenacra. llpaBuna
Oe3omacHoi paboOThl CO cpelncTBaMU OBITOBOM XuMuM. Pojib XUMHUECKUX
AJIEMEHTOB B JKU3HU pacTeHui. YaoOpeHus. XHUMHYECKUE CpEACTBA 3allUTh
paCTECHUH.

CamocrosiTesibHasi padora: cooOiieHus Ha TeMbl: « CpelicTBa TUTHEHBI Ha
OCHOBE KHUCJIOPOJICOJICPKAIMX OPTaHUYECKUX COCAUHECHHUIN», «YTJIEBOJIBI M HX
pOJIb B KUBOW MPUPOAE». « XOJECTEPUH U €ro POJib B 30POBHE YEIOBEKAY.
«MuHepanpHble BelIECTBA B MPOJIYKTAaX MUTaHUS, IMHUIIEBbIE J100ABKWY.
«CbanancupoBannoe nuranue [IpoekT: «CHHTETHUECKHE MOIOIINUE CPEACTBA:
JIOCTOMHCTBA U HEIOCTATKN».

BUOJIOTI'UusA

buoJsioruss — COBOKYIIHOCTh HayK O JKMBOM Ipupoje. Meroasl Hay4yHOTO
no3HaHus B 6uosnoruu. JKupasi mpupoaa Kak 00BEKT U3yueHUs OUOIOTuu. MeTo bl
UCCJICIOBAHUSI >KUBOW TIPUPOALI B Oumosioruu. OrmnpejeneHue Ku3HU  (C
MPUBJICYCHUEM MaTepuaja U3 pasliesioB (GU3UKU U XUMUHU). YPOBHU OpraHU3aIuu
KU3ZHHU.

JleMoHcTpanuu: YpPOBHU OpPraHU3alUH KU3HUA. MeToabl MO3HAHUS KUBOU
PUPOJIBI.

CamocrosiTesibHAasE ~ padoTa:  COCTaBJIEHHE  KjacTtepa:  «YPOBHU
OpraHU3alliyd KWU3HU», MOJTOTOBKA MYJIbTUMEIUMHON mpe3eHTanuu: «MeTobl
MO3HAHUS KUBOU MPUPOIBD».

Kuerka. Uctopusi nzydyeHusi kiaetku. OCHOBHBIE TOJOXKEHUS KJIETOUYHOU
teopun. Kietka — CcTpyKTypHO-QYHKIIMOHAIbHAS (DJEMEHTapHas) €IWHHUIIA
*u3Hu. CtpoeHue KieTku. [IpokapuoThl W SYKApUOTHl — HUBIIME W BBICIIHE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIOHEHTHI KJIETKH dYKAPUOT.
Knerounoe sapo. @PyHKIuMsA sAapa: XpaHEHUE, BOCIPOMU3BEIAEHUE U Iepeaaya
HACJICACTBEHHOW WH(POpPMALNU, PETYJSAIUS XUMHUYECKOW aKTHBHOCTH KJIETKHU.
Crpyktypa W (QyHKIMHM XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
buonornueckoe 3HaueHUE XUMUUYECKUX AJIeMeHTOB. Heopranuyeckue BelecTBa B
cocTaBe KJeTku. Ponb BOABI Kak pacTBOPUTENE W OCHOBHOTO KOMIIOHEHTA
BHYTPEHHEUW cpeabl OpraHu3MOB. YTJIEBOJbI W JUNUAbI B KieTke. CTpyKTypa U
ononornyeckue QyHkiuu OenkoB. CTpoeHHE HYKICOTHIOB U  CTPYKTypa
nosmaykineotTuaabix mnenet JJHK u PHK, AT®. Bupycsi u Oakrtepuodaru.
HekneTounoe cTtpoeHue, *KWU3HEHHBIM UK M €ro 3aBUCUMOCTh OT KJIETOYHBIX
dbopm xu3Hu. Bupycel — B030yauTenu nHPEKIMOHHBIX 3a00JIeBaHUM; TTIOHATHE 00
oHkoBupycax. Bupyc nmmynoaeduiuta yenosexa (BUY). [Ipodpunakruka BIY-



UHEKINN.

Jemonctpanuu: Ctpoenue monekyibl Oenka. Ctpoenune monekynsl JTHK.
Crpoenue kneTku. CTpoeHHE KIETOK MPOKAPUOT U AykapuoT. CTpoeHue BUpyca.

IpakTnuyeckoe 3anaTue Ne7. HabmroaeHue KIeTOK pacCTEHUN U )KMBOTHBIX
IO, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIPENapaTax U UX ONHUCAHUE.

IIpakTuyeckoe 3ansaTue Ne§. CpaBHEHHE CTPOEHHS KJIETOK PAaCTEHUU H
YKUBOTHBIX.

Camocrositebnas padora:  CocraBienue TaOmuIbpl «CpaBHUTENbHAS
XapaKTEepUCTUKA KIETOK TPOKAPUOT U DIYKAPUOT», COOOIIEHHE Ha TEMY:
«CoOBpEeMEHHBIE METOJbI UCCIECAOBAHUS KIIETKW», MOATOTOBKA MYJBTUMEIUWHON
npe3eHTanuu: «Bupycbl — Bo30yauTen HHOEKITMOHHBIX 3a00JICBaHUI;

Opranmsm. Opranu3m — eauHOE I1enoe. MHorooOpasue OpraHU3MOB.
OOMeH BEHIECTBOM M DJHEPrUeil C OKpyXKarouehd cperod Kak HeoOXOoIuMoe
YCIIOBUE CYIIECTBOBAHUS >KUBBIX cUCTEM. CIIOCOOHOCTh K CAMOBOCIPOU3BEICHUIO
— OJIHAa U3 OCHOBHBIX OCOOEHHOCTEH >KMBBIX OpPraHU3MOB. JlelieHHe KIeTKu —
OCHOBA POCTA, Pa3BUTHUS U PA3MHOKEHUS OpraHU3MOB. becrnonoe pa3zMHOXKEHHE.
[TomoBoii mpomecc W MOJOBOE  pa3sMHOXkeHWEe. OIUIOIOTBOPEHHUE,  €ro
Oouonornyeckoe 3HaueHue. [lonarne 00 UWHAUBHUIyaIbHOM (OHTOTEHE3),
AMOPHUOHATIEHOM (amOpuorenes) u MOCTAIMOPHOHAIIEHOM pPa3BUTHH.
NHauBryallbHOE pa3BUTUE YEJIOBEKa M €ro BO3MOXHBIE HapyuieHus. OOmue
IPEACTABICHNUS] O HACJEICTBEHHOCTH W W3MEHYMBOCTU. ['eHeTHueckas TepMH-
HOJOTHMA W CHMBOJIMKA. 3aKOHOMEpPHOCTM HacienoBanus. HacnenoBanue
IpU3HAakoB y d4enoBeka. IlonmoBele XpomocoMbl. CHEIUIEHHOE ¢ IOJIOM
HacienoBanue. HacnmencTtBeHHble  OOJIE3HM — YETIOBEKa, WX  NPUYUHBI U
npoduiiaktiuka. CoBpeMeHHbIE IPEICTABIICHUS O TE€HE U TEHOME.

['eneTnueckue 3akOHOMEpHOCTHM u3MeHuMBOCTH. Kitaccudukauus dopm
M3MEHYMBOCTU. BiusiHMe MyTareHoB Ha opraHusM uenoBeka. [Ipenmer, 3agaumn u
METOJbI CEJICKIMU. ['eHeTHYeCKue 3aKOHOMEPHOCTH cenekunu. Yuenue H. U.
BaBuioBa 0 LeHTpax MHOrooOpasus M MPOUCXOXKIEHUS KYJIbTYPHBIX PaCTEHUU.
buotexHonorus, ee TOCTUXKEHUS, IEPCIIEKTUBBI Pa3BUTHSI.

Jdemoncrpamumn: OOMEH BENIECTB W MPEBPAIICHUS JHEPTUU B KIIETKE.
Henenne kietkn (MUTO3, Mero3). CrocoObl  OeCrmosoro  pa3MHOMXKEHHUS.
OnnofAoTBOpEHHE Yy pAacCTEHUHM U JKUBOTHBIX. MHAMBHIyanbHOE pa3BUTHE
opranu3ma. HacnenctBennole 0o0Jie3HM 4YelloBeKa. BiMsgHue —anKkoronmusma,
HApKOMAaHWHU, KYpPEHUsI Ha HaCJeICTBEHHOCTh. Mytanuu. MoaudukarmoHHas
U3MEHYHUBOCTh. L[eHTpBI MHOTOOOpa3Us 1 MPOUCXOKACHUS KyIbTYPHBIX PACTECHUH.
HckycctBennsiit or6op. MccnenoBanus B 00JaCTH OMOTEXHOJIOTHH.

IIpakTnueckoe 3ansiTue Ne9. PelleHHE 3IEMEHTAPHBIX T'€HETUYECKHUX
3a1ad.

IIpakTnueckoe 3ansitue Nel(). AHaiM3 W OIEHKA 3THYECKUX ACIEKTOB
Pa3BUTHS HEKOTOPBIX UCCIIEAOBAHHUI B OMOTEXHOJOTHH.



CamocrosiTeibHass padora: Pabota TexcTtom ydyeOHuKa ( 3aloJHEHUE
TaOMUIBl- (GOPMBI U3MEHYMBOCTH, UX XapaKTEPUCTHKA), COOOILEHUS HA TEMY:
«OBOJIFOLIMOHHAS POJIb MYTaLHAI»

Bua. DBosonioHHass Teopus U €€ pojb B (OPMUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTuHbl mupa. Bun, ero kputepuu. llomymsimus kak
CTPYKTypHasi €IuMHUIAa BHAa W 3BomOIMHU. CHHTETHUYECKas TEOPHUsS SBOIOIIH
(CT2). HBwxymme cuibl 3Bodouuu B cooTBerctBUU ¢ CTD. Pesynbrars
sBommoIuu. CoxpaHeHre MHOTrooOpa3us BUIOB KaKk OCHOBA YyCTOMYMBOTO Pa3BUTHS
ouocheprl. Ilpuunnbl BeiMUpaHus BUAOB. buosornueckuii mporpecc u OuoJio-
rudeckuil perpecc. ['MMoTe3pl MPOUCXOKACHUS SKU3HU. Y CIOKHEHHE >KHUBBIX
OpraHu3MOB Ha 3emiie B IIPOLIECCE ABOJIOUMUA. AHTPOIOI€HE3 M  €ro
3aKOHOMEpPHOCTH. JloKa3aTenbcTBa pOACTBA YEJIOBEKA C MIICKOMUTAIOLIUMU
KUBOTHBIMH.  DKOJIOTMUECKHEe  (DaKTOphl ~ AHTPOIIOT€HE3a:  YCJIOXKHEHHUE
HOIMYJISIIMOHHON CTPYKTYpbl BHJA, W3TOTOBJICHHUE OpYIUH TpyAa, MEpexo] OT
pPacCTUTENIHHOTO K CMEIIAaHHOMY THUITy MHUTaHUA, UCIIOJIb30BaHuEe OTHA. [losBieHue
MBICIIUTENILHOM ~ JEATEIIBHOCTA W WiIEHOpa3AenbHOM peun. I[IpoucxoxaeHue
YEJI0BEUYECKHUX pac.

JMemoncTpanun: Kpurepun Buma. [lomymsiiuss — CTpyKTypHash €IvHHIIA
BUJa, €AUHMIIA HBOJIOUMHU. JIBHXKylue cuiabl 3BOJOUMU. BO3HHKHOBEHHE U
MHOTrooOpa3ue MNpHUCIOCOOJEHUM y opraHu3MoB. Penkue W umcuesaroiiye BUIBI.
JIBrkymne cuiibl aHTpororeHe3a. [IponcxoxkieHne 4YenoBeKa M YeIOBEYECKHX
pac.

IIpakTuyeckoe 3ansitue Nell. Omwmcanwe ocobeil  Buga 1O
MOP(}OIOrHUECKOMY KPUTEPHUIO.

IIpakTnuyeckoe 3ansaTue Nel2. AHanu3 M OIEHKA pA3JIUYHBIX THUIIOTE3
MIPOUCXOKICHUS KUZHU.

IIpakTnueckoe 3ansaTue Nel3. AHanW3 W OIEHKA PA3JIUYHBIX TUIIOTE3
IIPOUCXOXKICHUS YEeJIOBEKA.

CamocrosiTeibHas padora: Pabora TexkcToM yueOHUKA  (3allOJHEHUE
TaOJMUIBI-KPUTEPUU BHUAA, UX XapaKTEPUCTHKA), COOOIIEHUS HA TEMBI:
«CoBpeMeHHBIC B3Il HA TIPOUCXOXKICHNE YEIIOBEKA: CTOJKHOBEHUE MHEHHID).
«CoBpeMeHHbIE B3IJIs1bl Ha OMOJIOTUYECKYIO 3BOITIOLIUION.

Jdkocuctembl. [Ipeamer u 3agaun SKOJOTUU: YUEHHE 00 HKOJIOTMYECKHUX
dakTopax, ydyeHue O cooOIllecTBaX OpPraHu3MOB, ydeHue o Ouocdepe.
Dxonoruueckue (HakTopbl, OCOOCHHOCTHM UX BO3JACUCTBUA. DKOJOTHYECKas
xapaktepuctrka Buaa. [lonarue 06 skojormyeckux cuctemax. llemm murtanus,
Tpoduueckue ypoBHH. buoreorneHos kak skocucreMa. buocdepa — rimobanbHast
skocucteMa. Yuenue B. U. Bepuaackoro o 6mocdepe. Poib KUBBIX OpraHU3MOB B
ouocepe. buomacca. buonornueckuili KpyroBopoT (Ha MHpUMeEpe KpPyroBopoTa
yraepoja). OCHOBHbIE HalpaBlieHUsT BO3JCHCTBUSA UeJOBEKa Ha Ouocdepy.
Tpanchopmanuss  €CTECTBEHHBIX  JKOJIOTMYECKHX  cucTeM.  (OcoOeHHoCTH



arpo’KOCHUCTEM (arpoleHO30B).

JleMoHcTpanum: DKoJorudyeckue (PakTopsl U WX BIUSHUE HA OPTaHU3MBIL.
MexXBHUIOBbIE OTHOIICHMS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYPEHUUSA, CUMONO3.
SApycHocTh pactuTeabHOTO coobiectBa. KpyroBopor yriepoga B Ouocdepe.
3anoBeJHUKH U 3aKa3HUKH Poccum.

IIpakTuyeckoe 3ansitue Ne 14. CpaBHuUTEnbHas XapaKTEPUCTHKA
IPUPOAHBIX IKOCUCTEM M arpO3KOCHCTEM CBOEH MECTHOCTH.

IIpakTuueckoe 3ansaTue Ne 15, PelieHre 5K0JIOTMYECKUX 3a7a4.

IIpakTuueckoe 3ansitue Ne 16. AHamIu3 ¥ OIIEHKa MOCJIEICTBUMN
COOCTBEHHOM JIESITEIbHOCTU B OKPY’KAIOIIEH cpesie, TII00ATbHBIX AKOJIOTHYECKUX
po0JIeM U MMyTel UX perieHusl.

CamocrosiTesibHasi padoTa: AHanu3 JUTEPATYPbl IO TeME, «YTJIEBOJABI U
UX pOJIb B KUBOW MPHUPOJAE». « XOJECTEPUH U €r0 POJib B 3J0POBHE YEIOBEKAN.
«MuHepanibHble BELIECTBA B MPOAYKTaX MUTaHUS, MHUIIEBbIE JOOABKW».
«COalaHCUPOBAaHHOE TTUTAHUEY. «Cpenbl OOMTAaHHSI OPraHU3MOB: MNPUYUHBI
pazHooOpasusi», «MEeXBHUIOBbIE OTHOIICHHS: Mapa3uTHU3M, XUIIHUYECTBO,
KOHKYpPEHIMsI, CUMOHMO3». TOArOTOBKA  MYJIbTUMEIUNWHON  Mpe3eHTalUH:
«OkpyxKaromas 4ejaoBeKa Cpela U €€ KOMIIOHEHTBI: Pa3JIMYHbIE B3IVISABI HA OJIHY
npooaemMy».

BrlsiBIeHHE U OLIEHKA BOKHEUILIMX MEXIYHAPOIHBIX COOBITUN M CUTYalLH,
CBSI3aHHBIX C TJIOOATBHBIMU MTPOOJIEMaMU YEJIOBEUECTRA.

Ikckypcuu. Muoroo6pasue BujioB. Ce30HHBIE HU3MEHEHHUS B MIPHUPOJIC
(OKpecTHOCTH npoecCuOHAIBHOM o0Opa3oBaTeNbHOM OpraHu3alln).
EcTecTBeHHbIE U MCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTU MPO(PECCHOHATBHON
00pa30BaTeIbHON OpraHu3anum).



[TPUMEPHBIE TEMbI PEOEPATOB (JJOKJIAIOB)
NHJIMBUY AJIBHBIX ITPOEKTOB

Marepusi, GOpMBI €€ TBMKCHHS U CYITICCTBOBAHUS.

[TepBoiit pycckuii akagemMuk M. B. JIomoHOCOB.

HckyccTBO U Ipo1iecc MO3HAHUS.

®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

[{BeTOoMy3bIKA.

®u3nKa B COBPEMEHHOM LIUPKE.

Pu3nvecKre METOIbI UCCIEAOBAHUS MAMSATHUKOB UCTOPUH, apXUTEKTYpPHI U
IIPOU3BEICHUI UCKYCCTBA.

Hay4uHo-TexHu4eckuii mporpecc u npo0aeMbl 3KOJIOTHH.

buorexHonorus u renHas nHxxeHepusa — TexHosorun XXI Beka.

HanorexHonoruss kak NPHOPUTETHOE HAIPABICHUE PA3BUTHS HAYKU U
npousBoacTBa B Poccuiickon denepanuu.

OxpaHa OKpyKarouen cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

PacTtBOpBI BOKpPYT HAac.

YcTpaneHne )KeCTKOCTH BOIbI HA MPOMBIIIUIEHHBIX TPEATPUATHSX.

HcTopust BOSHUKHOBEHUS U PA3BUTHSI OPTaHUYECKOU XUMUH.

YTrneBoabl U UX POJIb B )KUBOU IPUPOJIE.

Kupbl Kak TPOAYKT NUTAHUSA U XUMHUYECKOE ChIPhHE.

HexBaTtka mnpoAoBOJBCTBUS Kak rioOaibHas MpoOjieMa 4YeloBEeuecTBa U
IyTH €€ PEIICHUS.

CpencrBa TUTHEHBI HAa OCHOBE KHUCJIOPOACOAEPIKAIIUX OPTraHUYECKUX
COCIMHEHUM.

CuHTETHYECKME MOKOIIME CPENICTBA: TIOCTOMHCTBA U HEJIOCTATKH.

Jedurnut Oenka B MUINEBBIX MPOAYKTAX M €ro MPeoj0JeHHE B paMKax
rJ100aJbHOM MTPOI0BOJILCTBEHHON TPOTPAMMBI.

B.W. Bepuanckuii u ero yuenue o omocdepe.

Hctopus v pa3BUTHE 3HAHUN O KIIETKE.

Okpyxaroiasi 4eJIoBeKa Cpela U €€ KOMIOHEHTHI: Pa3JIMYHbIC B3IJISbI HA
OJIHY TIpobJIeMY.

[Tonynsanust Kak equHUIIA OMOTIOTUYECKON IBOITIOIUH.

[TomynAnus Kak 3KOJIOrn4YecKas eIuHULA.

CoBpeMeHHBbIE B3Il HA OMOJIOTUYECKYIO IBOJIOIHIO.

CoBpeMEHHBIE B3TJIAAbI HAa MPOMCXOXKIAECHUE YEIOBEKA: CTOJIKHOBEHHE
MHEHUM.

CoBpeMeHHbIE METOIbl HCCIIEIOBAHUS KIIETKHU.



Cpenbl 00uTaHMsI OPraHU3MOB: IPUUUHBI PA3HOOOpaA3HSL.

TEMATUYECKOE IINTAHUPOBAHUE

[Ipu  peanuzammm  coiepkaHus  00mMIe0Opa3oBaTeIbHONW  ydeOHOM
nucuumuinabl «EctectBo3Hanue» B mpexaenax ocBoeHuss OIIOII CIIO na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl C OJYYEHUEM CPEJTHEro 00111ero 00pa3zoBaHus
( [ITICC3) makcumalibHas yueOHas Harpy3Ka 00yJaroIInuXcs COCTABIISICT:
no crneuranbHocTsIM CIIO  couuanbHO-3KOHOMHYECKOTO M T'yMaHUTapHOIO
npoduieit npodeccuonaapHOro 00pasoBanus — 175 yacos, U3 HUX 00s13aTENbHAS
ayJIMTOpHAsl Harpy3ka oOydJaronuxcs, BKIIOYas MpakTHYecKue 3aHsaTus, — 117
4acoB, BHEAYIUTOPHAS CAaMOCTOSITENIbHAs padoTa CTYJEHTOB — 58 4acos.

TemMaTnyeckuil IaH

Ne | HaumeHoBaHue paznenoB u teM | Makc. Camoctost | Becero | Teope | IIpak

i/ yd. TeJbHasI TUYEC | TUYEC

1| Harpyska | pabota KUX KHUX
Paznmen 1. 76 25 51 47 4
dusuka

1. | BBenenmne 1 1 -

2. | MexaHuka 21 7 14 13 1

3. | OcHOBBI MOJIEKYJISIPHOIi | 15 5 10 10 -
(pu3UKH ¥ TEPMOIMHAMMUKH

4. | OcHOBBI YJIeKTpoAuHAMHUKH | 21 7 14 13 1

5. | Konebanus u BOJIHBI 9 3 6 4 2

6. | DaeMeHTBI KBaHTOBOM | 6 2 4 4 -
(pusuku

7. | BcesieHHAas M ee DBOJIIOIUASA 3 1 2 2 -
Paznen 2. 45 15 30 28 2
Xumus

8. | BBexeHnue 3 1 2 2

9. |Odmass u HeopraHuveckas | 24 8 16
XUMMUS

10 | OcHoBHBIE MOHATHSA u|3 1 2 2
3aKOHbI XUMHH

11 | Hepuoauyeckuii 3akoH H |3 1 2 2
Iepuoanuyeckasn cucremMa
xuMHu4deckux jaementon 1. U.
MenpneiieeBa




12 | CTpoenne BelecTBa 3 1 2 2
13 | Boaga. PacTBOpnI 3 1 2 1 1
14 | XumMnuyeckue peakuuu 3 1 2 2
15 | Knaccuduxamnus 3 1 2 2
HEOPraHWYeCKUX COeIHHEeHUH
U MX CBOMCTBA
16 | MeTa/uibl 1 HEMETAJLIbI 6 2 4 3 1
Oprannyeckasi XuMus 12 4 8 8
17 | OcHoBHBIE MOHATHA | 3 1 2 2 -
OpPraHuYecKod XUMHMH H
Teopus CTPOEHUsI
OpPraHuYecKuX coeMHeHUit
18 | YraeBoaopoasl " ux | 3 1 2 2 -
NPUPOJAHbIE HCTOYHUKH
19 | Kuciopoacoaep:kamme 3 1 2 2 -
opraHuveckue coeIHuHeHusl
20 | A3oTcoaep:kaime 3 1 2 2 -
OpraHuvecKkue CoeJIMHEeHHU.
Hoanmepsl
21 | XuMus v )Ku3Hb 6 2 4 4 -
22 | XuMusl H OPTaHHU3M 4YejI0oBeKa | 3 1 2 2 -
23 | Xumusi B ObITY 3 1 2 2 -
Paznen 2.buonorus 54 18 36 25 11
24 | Buojorusi — COBOKYIHOCTh 1 1
HAYK O JKMBOl mpupoje.
MeToabl HAYYHOTO TMO3HAHUSA
B OMoOJIOTHH
25 | Kinerka 12 4 8 6 2
26 | Opranuzm 12 4 8 6 2
27 | Bug 12 4 8 5 3
28 | dxkocucTEMBI 18 6 12 8 4
[IpomexxyTouHas arrectauus B popme auddepeHunpoBaHHOro 3a4eTa — 2 4.
UTOI'O 175 58 117 101 16




XAPAKTEPMCTHUKA OCHOBHBIX BUJOB YUEBHOI

JAEATEJIBHOCTU CTYJEHTOB

Conep:kanue
o0yueHust

XapakTepuCTHKA OCHOBHBIX BHI0B Y4eOHOI 1eATeJIbHOCTH
CTY/ICHTOB (Ha YpOBHe y4eOHBbIX /eiicTBHIl)

OU3NKA

Bsenenue.

Pa3Butne cniocoOHOCTEN ICHO ¥ TOYHO U3JIaraTh CBOU
MBICJIM, JIOTUYECKM OOOCHOBBIBATH CBOIO TOYKY 3pEHMS,
BOCIIPMHUMATh U aHAJIM3HPOBATh MHEHHUS COOECETHUKOB,
MIPU3HABas MPABO JPYIroro 4ejJ0BEKa HA NHOE MHEHUE.

[IpuBenenne npruMepoOB BIMSHUS OTKPHITHI B (U3HKE HA
WHOE MHEHHE.

[IpuBenenne mpuMepoB BIUSHUS OTKPHITHI B (U3HKE HA
MpOTpecc B TEXHUKE U TEXHOJIOTUU MPOU3BOACTBA

MexaHuka

Kunemaruka. O3HakKOMJIEHHE CO CIIOCOOAMU OIHUCAHUS
MEXaHUYECKOTO JIBUKEHUS,CHOBHOM 3a/1aueii MEXaHUKHU.
N3ydyeHne OCHOBHBIX (PU3HUECKUX BEJIUMYUH KHHEMATHKU:
HepeMEeLIEHHs], CKOPOCTH, YCKOPEHHUS.

Habumoienne 0THOCUTETbHOCTH MEXaHUYECKOTO JIBUKCHHSL.
dopmyTupOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.
HccnenoBanne paBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JBUKCHUSI HAa TIPUMEpPE CBOOOIHOTO MaICHUs Tell) U
PaBHOMEPHOTO IBIKEHUS TeJla TI0 OKPYKHOCTH.
[Tornmanne cMbICTia OCHOBHBIX (PM3NYECKUX BEITUUHH,
XapaKTepU3yIOIINX PABHOMEPHOE JIBIKEHUE TeJla TI0
OKPY>KHOCTHU

JIlnHamuka

ITonnmanue cMbIca TakuX (PU3MUECKUX MOJICNICH, Kak
MaTepUaIbHAs TOYKA, MHEPIHAIbHAS CUCTEMA OTCYETA.
N3MmepeHne Macchl Tella pa3IMuHbBIMHA CIIOCOOAMH.
HN3mepenue cun B3auMoIecTBUs Tell. Berauciienue
3HAYEHMS] YCKOPEHUS TEJI 10 N3BECTHBIM 3HAUYCHUSIM.

3aKOoHEI
COXpaHCHHUS
B MEXAHHUKE

OObsicHEHUE PEaKTUBHOTO JBUXKEHUSI HA OCHOBE 3aKOHA
COXpaHEHHUs

uMnyJbca. [[puymMeHeHne 3aKkoHa COXpaHeHUs UMITYJIbCa [T
BBIUMCJICHUS U3MEHEHUM CKOPOCTEU TEJ IPU UX
B3aUMOIEUCTBUSIX.

Brruucnenue paboThl CHIT U U3MEHEHUS! KHHETHYECKOU
SHEPTUU TENA.

Brrunciienre noTeHIUaIbHON SHEPTUM TET B
TPaBUTAIMOHHOM I10JIE.




XapaKTepI/ICTI/IKa IMPOU3BOAUTCIIBHOCTH MAIllMH U
,Z[BI/IFaTe.JIef/’I C UCITIOJIB30BAHUEM ITOHATHA MOIITHOCTH

OCHOBBI MOJIEKYJIAPHON (PU3UKK U TEPMOIUHAMUKU

Monexkynspnas
busuka

PopMyJIMPOBaHUE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKON TEOpHUH. BBINTONIHEHNE 3KCIEPUMEHTOB,
CIIy>KallluX 0OOCHOBaHUEM MOJIEKYJISIPHO-KUHETHUECKON
teopuu. Habnronenne 6poyHOBCKOTO ABMKEHUS U SIBJICHUS
muddy3un.

Omnpenenenre napaMeTpoB BELIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAaHUH YPAaBHEHHMSI COCTOSTHUS
UJCATBHOIO ra3sa.

[Ipencrasnenue B Buje rpadrka H30XOPHOTO, N300apHOTO H
M30TEPMHUYECKOI0 IPOLECCOB. Brruncienue cpennen
KHUHETUYECKOW SHEPTUH TEIJIOBOTO ABMXKEHUS MOJIEKYJI IO
W3BECTHOM TEMIIEpAType BEIIECTBA.

N3mepenne BIa)KHOCTH BO3yXa.

Tepmoannamuka

DKCIEPUMEHTAIBHOE UCCIIEA0BAHUE TEILIOBBIX CBOMCTB
BEILECTBA.

Pacuer xonuuecTBa TEIIIOTHI, HEOOXOAUMOTO JIJIs
OCYILIECTBJIEHUS MPOLECCA TPEBPAILICHHS BELIECTBA U3
OJIHOTO arperaTHOro COCTOSIHUS B APYTOE.

Pacuer usmMeHeHus: BHyTpEHHEW SHEPTUH TEJl, pabOThI U
NepEeJaHHOIO KOJIMYECTBA TEMIOTHl HA OCHOBAHUH MEPBOTO
3aKOHA TEPMOJUHAMHUKHU.

OObsiCHEHNE IPUHITUIIOB JIEWCTBUS TETVIOBBIX MAIIIVH.

OCHOBBI 3JIEKTPOAUHAMUKA

DJIEKTpOCTaTUKA

Brruucnenue cui B3auMOJICHCTBUS TOUCYHBIX
BJICKTPUYECKHUX 3aPSAJI0B.

BrrunciieHre HanpsyKEHHOCTH Y MOTEHIIMAJa
BJICKTPUYECKOTO MOJSIOTHOTO U HECKOJIBKUX TOYEYHBIX
3apsJI0B.

N3mepenne pazHOCTH NOTEHINAIOB.

[IpuBenenune npuMepPoB MPOBOIHUKOB, TUIICKTPUKOB U
KOHJICHCATOPOB.

Habmronenue siBieHUs 2JIEKTPOCTATUIECKON UHAYKITUU U
SIBJICHUS TIOJISIPU3ALNM AUAJIEKTPUKA, HAXOASIIErOCs B
AJIEKTPUYECKOM T10JIe

IlocTOAHHBIN TOK

N3mepenre MOIHOCTH AIEKTPUIECKOTO ToKA. M3mepenne
OJ1C u BHYTpEHHET0 CONPOTUBIICHUSI UICTOYHUKA TOKA.
COop U uCTIbITAaHUE DIIEKTPUUECKUX TETNEeH C pa3TMIHbIM
COEAMHEHUEM MPOBOJIHUKOB, PACUET UX MAPAMETPOB.




MarsuTHoOE 110J1€

HaGnronenue neiicTBUs MArHUTHOTO MOJIST HA IPOBOAHUK C
TOKOM,KapTUHOK MarHUTHBIX IMOJEH.

@opMyIMpPOBAaHKE MPABUIIA JIEBOM PYKH ISl OTIPEIETICHUS
HaIlpaBJICHUs CUJIbI AMIEpa.

Brrunciienne cui, 1elCTBYIOIIMX HA TPOBOJIHUK C TOKOM B
MarHUTHOM I10Ji€, OObsICHEHUE PUHIIUIA IEUCTBUS
AIEKTPOIBUTaTEN.

HccnegoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

KonebOanus u BOJIHBI

Mexagauueckue
KOJIEOaHMS U BOJIHBI

[IpuBenenue npuMepoB KoJieOaTENbHBIX IBHKCHHI.
UccnenoBanue 3aBUCUMOCTH MepUOJa KoJaeOaHun
MaTeMaTUYECKOr0 MassTHUKA OT €ro JIJIMHBI, MAaCChl U
aMIUTUTY bl KoJiebaHuii. OnpeneneHue yCKOpeHus
CBOOOJHOTO MAaJEHUS C TOMOIILI0 MATEMAaTUYECKOTO
MasTHHKA.

Habmronenue konebanuit 3syuaiero tena. [Ipuseaenue
3HAUYEHUS CKOPOCTH PACIIPOCTPAHECHUS 3ByKa B PA3IMUHBIX
cpenax.

YMeHue OOBACHATH UCIOJIL30BaHUE YIbTpa3ByKa B
MEJIULINHE

DIJIEKTPOMATrHUTHBIE
KOJIEOAHUS U BOJIHBI

Habmronenue ociiuuiorpaMM rapMOHMYECKUX KOJIeOaHU
CHUJIbI TOKA B LICTIH.

OObsicHEeHUE TIPEBPAILEHUS SHEPTUH B UJI€aTTLHOM
K0J1e0aTeIbHOM KOHTYpE.

N3ydeHune ycTpolicTBa U NPUHLNIA JECHCTBUSA
TpaHchopmMaropa.

AHanu3 cxeMbl epeavun dJIEKTPOIHEPTHHU Ha OOJIbIINE
paccTOsHMUS.

[IpuBeneHue npuMepoB BUIOB PaIMOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMH, BXOISAIIUMH B CUCTEMY PAUOCBSI3H.
OO6cyxnenue 0COOEHHOCTEM pacnpocTpaHeHus
PaAMOBOJIH.

CBETOBBIE BOJIHBI

[IpumeHeHne Ha TTPAKTUKE 3aKOHOB OTPAXKEHHUS U
IPEJIOMIICHHS CBETa IMPpHU peleHun 3aaad. Habmonenue
SIBJICHUS TU(PPAKIIUKA U TUCTICPCHH CBETA.

YMeHue CTpouTh U300pakeHus MPEIMETOB, JaBaCMbIC
JIuH3aMu. PacdeT onTHYeCKON CHIIBI JIMH3bBI

DNIeMEeHThI KBAaHTOBOM (hH3HKHU

KBanTOBHBIE
CBOICTBA CBETA

Hab6nronenue dpotoanexrpuueckoro a¢gdexra. Pacuer
MAaKCUMaJIbHOW KUHETUYECKON SHEPTUU DJIEKTPOHOB IIPU

dboTorddexre

dusuka atroma

®opmynupoBanue noctyiaatoB bopa. Habmonenue
JIMHEWYATOI0 U HENPEPBIBHOI'O CHEKTPOB.




Pacuet yacToThl M JAJIMHBI BOJIHBI UCITYCKA€MOI'0O CBCTA IIpH
Iepexoa€ aroMa U3 OAHOIO CTAIMOHAPHOTO COCTOSAHUS B

Ipyroe.
OObsacHEeHne NpUHIIMTIA ISHCTBUS Ja3epa.

du3uka aTOMHOI0O
sapa u
AJIEMEHTaPHBIX
YAaCTHI]

Hab6nronenue tpekos anb(a-uactun B kamepe BuibcoHa.
Perucrpatius siaepHbIX U3TyYEHUN C TOMOIIBIO CYETUHKA
[eiirepa.

Pacuer sHepruu cBS3U aTOMHBIX S7IEP.

[TornMaHue 1IEHHOCTH HAYYHOTO TTO3HAHUS MUpPa HE
BOOOIIE JJIs YEIOBEUECTBA B LIEJIOM, A JUJISl KaXK0T0
00yyaroerocs JMYHO, [IEHHOCTH

OBJIAJICHUSI METOJIOM HAYYHOTO TIO3HAHUS IS TOCTHIKCHHMS
ycrexa Jr00M BHAC MPAKTHUECKON ESATeIbHOCTH.

Bcenennas u ee OBOJIIOIIMA

Crpoenue u OObsicHeHue Mojenu  pacmupstomerics BcenenHoi
pa3BuUTHE IIPOCTPAHCTBE.
Bcenennon
IIpoucxoxaenue HaGmonenue 38e37, JIyHbI U IUTaHET B TEJIECKOIL.
ConneuHnom HabutoieHne CoaHEeUHbIX MATEH ¢ IOMOIIBIO TEJIECKona
CUCTEMBI
XUMUSA
Beenenne PackpeiTie BKi1aga XuMHUYECKON KAPTHUHBI MUPA B €AUHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA.
XapakTepuCcTUKa XUMHUHM KAaK NPOU3BOAUTEIBHON CHIIbI
oOuiecTBa
Baxnenmue YMeHue naTh ONpenesICHUE U OTIEPUPOBATH CIICIYIOIIUMHU
XUMHYECKHE XUMHAYECKUMH MOHATUSMHU: «BEIIECTBO», «XUMUUECKUI
MTOHSATHS AIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCUTEIbHBIE AaTOMHAs

¥ MOJICKYJISIpHAsT MACChI», «HMOHY, «aJIOTPOIIHSI,
«U30TOIIBDY, «XUMHUYECKAs
CBSI3bY,«AJICKTPOOTPHUIIATEIIBHOCTEY, «BaJICHTHOCTDY,
«CTETNEHb OKHUCIICHUS», «MOJIbY, «MOJIIPHAsI Maccay,
«MOJISIPHBIA 00BEM Ta3000pa3HBIX BEIIECTBY, «BEIIESCTBA
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSY,
«PACTBOPBD», «AJESKTPOJIUTH HEIJISKTPOIUT,
«QIIEKTPOJINTHYCCKAS TUCCOLHAITNSD», KOKHUCITUTEIIh

1 BOCCTAHOBHUTEIIbY, OKHCIECHUE U BOCCTAHOBIICHHE,
«CKOPOCTh XMMHYECKOHN pEaKIMm», «XUMHIECKOE
PaBHOBECHEY, «YTJICPOIHBIN CKEIeT»,«(HYHKIIMOHATIbHAS
TPYIIIAY), KA30MEPHUSD)

OCHOBHBIE 3aKOHBI

dopmyMpoBaHKUE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB U




XUMHUU.

MIOCTOSHCTBA COCTaBa BEILIECTB. Y CTAHOBJICHUE TPUUYUHHO-
CJIEJICTBEHHOU CBA3U MEXKIY COACPKAHUEM ITUX 3aKOHOB U
HaIlMCaHUEM XUMUUYECKUX (GOPMYJI U YpaBHCHHIA.
PackpriTie pu3nyeckoro cMbicia CAMBOJIUKHT
[Tepuoauyeckoii TaOIUIIBI XMMUYECKHUX d1eMeHTOB JI. U.
MenneneeBa (HOMEPOB 2JIEMEHTA,IIEPUO/Ia, TPYIIIIbI) U
YCTaHOBJIEHUE NPUYMHHO-CIICICTBEHHOMN CBSI3U MEXY
CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSMHU U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX MU BEILIECTB B
MEPHUOJIaX U rPymIIaXx.

XapakTepuCTUKA 3JIEMEHTOB MAJIBIX MIEPUOJIOB MO UX
nosnoxeuuto B Ilepuonnueckon cucreme /JI. . Menneneesa

OcHOBHBIC TCOPHUHU
XUMHHN

Y cTaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BELIECTB
OT CTPOCHHS aTOMOB 00Pa3yIOIINX UX XUMHUYECKHUX
3JIEMEHTOB.

XapakTepuCTUKaA BaXKHEUIIINX TUIIOB XUMHUYECKUX CBI3E€N U
OTHOCUTEIILHOCTH 3TOM TUnojgoruu. O0bsiCHEHNE
3aBUCUMOCTH CBOWCTB

BEIIIECTB OT UX COCTaBA U CTPOCHUSA KPUCTALUTNYECKUX
PEIIETOK.

DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU
3JIEKTPOJIMTUYECKON JUCCOLMAIMA U XAPAKTEPUCTUKA B
CBETE 3TOW TEOPUU CBOWCTB

OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUN.
DopMyIMPOBAHUE OCHOBHBIX IOJIOKEHUN TEOPUU
XMMHUYECKOTO CTPOCHHUS] OPTAHUYECKUX COCAMHEHUN U
XapaKTEPUCTUKA B CBETE ATOM TEOPUU CBOMCTB BAXKHEUIIINX
IIPEICTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCMHEHUN

Baxxneiimme
BEIIeCTBA

Y MaTepHUalibl

, OCJIKOB,
HUCKYCCTBEHHBIX U
CHHTETHYEC-

CKHUX MOJIMMEPOB

XapakTepuCTUKa CTPOCHHSI aTOMOB M KPUCTAJJIOB M HA 3TOU
OCHOBE —O0IIUX (U3UYECKUX U XUMUUECKUX CBONCTB
METAJIJIOB U HEMETAILJIOB.

XapakTepucTrKa cocTaBa, CTPOCHUS, CBOMCTB, MOJIYYEHUS U
MPUMEHEHHUE BAKHEUIIINX HEMETAILIOB.

XapakTepucTrKa COCTaBa, CTPOCHUS U OOIINX CBOMCTB
BAXKHEHUIIINX KJIACCOB HEOPTAHUYECKUX COCTMHECHUMN.
Onucanue cocTaBa U CBOMCTB BaXKHEUIIIMX MPECTaBUTEIICH
OpraHUYeCKUX COCIMHEHUN: METAHOJIA U 3TAHOJIA, CIOKHBIX
3(UpOB, JKUPOB,MbLI, KAPOOHOBHIX KUCIOT (YKCYCHOU
KHCJIOTBI), MOHOCAXapuI0B (TJIFOKO3bI), TUCaXapuI0B
(caxapo3bl), moHCaxapuIoB (KpaxMalia v 1eJUTI0JI03bI),
AMUHOKHUCIIOT, OEJIKOB, ICKYCCTBEHHBIX U CUHTETHYE-

CKHX MOJMMEPOB

XUMUYECKUH SI3BIK
U CUMBOJIMKA

Hcnonb3zoBanue B yueOHOM U nipodeccuoHaIbHOM
JNEATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.




HaspiBaHne n3y4eHHBIX BEMIECTB 110 TPUBUAIBHON WU
MEKIyHApPOIHOW HOMEHKJIAType U OTPAKEHUE COCTaBa 3TUX
COCIMHEHUH C MOMOIIbI0 XUMHYECKUX (POPMYIL.
OTpaxeHne XUMHYECKUX IIPOLIECCOB C TOMOIIBIO
YPABHCHUI XUMHYECKHUX PEAKIUI

XHUMHUYECKHe OOBsiCHEHNE CYIITHOCTH XUMHYECKHUX MPOIIECCOB.

peaKuuu Knaccudukanus XuMAYeCcKuX peakiiuii o pa3IndHbIM
MPU3HAKAM

XHUMHUYECKUHU BrinonHeHne XUMUYECKOT0 3KCIIEPUMEHTA B MTOJTHOM

AKCIIEPUMEHT COOTBETCTBHUHM C IPaBUIAMU TEXHUKU OE30MACHOCTH.

HaGnronenue, pukcupoBaHue u ONMMCaHKUE PE3yIbTaTOB
IPOBEJICHHOT'0 SKCIIEPUMEHTA

Xumuueckas [IpoBeneHne caMmoCTOSATENBHOTO MOUCKA XUMUYECKON
uHbopmaIus uH(GOpMAIUH C UCTIOJIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB
(HaAyYHO-TIOMYJIAPHBIX U3IaHHUM, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTepHETa); HCTIONb30BaHHE
KOMIIBIOTEPHBIX TEXHOJIOTUH J1s1 00padOTKU U Mepeiaun
XUMUYECKON MHPOPMALIMH U €€ MPEACTABICHUS B
pazIMyHbIX (opmax

[IpodunsHoe 1 OO0BsiCHEHHE XUMUYECKUX SIBJICHUM, TPOUCXOIAIINX B
npoeCCUOHANIBHO | IPUPO/IE, OBITY U HA MMPOU3BOJICTRE.

3HAYNMOE CobnroaeHue mpaBuil SKOJIOTUYECKU TPAMOTHOTO
COJZIEpKaHUE NOBEJCHUS B OKPYXKAIOILEH Cpeae.

OueHka BIUSHUS XUMUYECKOT0 3arpsi3HEHUS OKPYKAIOIIEH
Cpedbl Ha OPraHU3M YEJIOBEKA U JPYTUE KUBbIE OPTAHU3MBL.
Cobnroaenue mpaBuil 6€30MaCHOTO OOPAIICHHUS C
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMHU, JIAOOPATOPHBIM
000pyIOBaHUEM.

Kputnueckas orieHka JOCTOBEPHOCTH XUMUYECKOU
nH(OpMaIK, TOCTYNAIOENH U3 Pa3HbIX UICTOUHUKOB

BHNOJIOI'UA

buonorus — MeTopl HAy4YHOTO TTO3HAHUS B OUOIOTUHU

COBOKYITHOCTb 3HAKOMCTBO C OOBEKTaMU U3YYEHUSI OMOJIOTUH.

HayK O KUBOU BrisBienue posii 6M0JI0ruu B pOPMUPOBAHUU

MIPUPOJIE. COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAaTUHBI MUPA U
IPAKTHYECKOMN AESTEIbHOCTH JIIOJIEN

Kierka 3HAKOMCTBO C KJIETOYHOU TEOPUEN CTPOEHUS OPTaHU3MOB.

[Tomy4yeHnne npeacTaBieHus O pOIU OPTAHUYECKUX U
HEOPraHUYECKHUX BELIECTB B KIIETKE.

3HaHWE CTPOCHUS KIIETOK M0 Pe3ybTaTaM padOThI CO
CBETOBBIM MUKPOCKOITOM.

YMeHne onuchIBaTh MUKPOIIPENAPATHI KJIETOK PACTEHHM.
YMeHue CpaBHUBATH CTPOEHUE KIIETOK PACTEHUUN U
YKHUBOTHBIX 11O TOTOBBIM MHUKpPOITpENaparam




Opranusm

3HaHWE OCHOBHBIX CIIOCOO0OB Pa3MHOKEHHUSI OPTaHU3MOB,
CTaJIuil OHTOTEHE3a Ha MIPUMEPE YEJIOBEKA.

3HaHKWE TPUYHMH, BBI3bIBAIOIINX HAPYILICHUS B Pa3BUTHUH
OpPTraHU3MOB.

YMeHue noJib30BaThCsl TCHETUYECKOW TEPMUHOJIOTUEN U
CHMBOJIMKOM,peIaTh MPOCTEHIINE FTEHETUYECKUE 3aJauHu.
3HaHne 0cOOCHHOCTEN HACIIEACTBEHHON U
HEHACJIEACTBEHHON M3MEHYHUBOCTH U UX OMOJIOTHYECKOI
POJIH B IBOJIIOLIMU KHUBOTO

Bunx

YMeHue aHanu3upoBaTh U OLIEHUBATH PA3IMYHbIE THIIOTE3bI
MIPOMCXO0K/ICHUS KU3HU Ha 3eMJIe.

YMeHue npoBoUTh OMKMcaHNe 0co0ei OJHOTO BHJIA TIO
MOP(OJIOTHUECKOMY KPUTEPHIO.

Pa3BuTHe criocoGHOCTEH SICHO M TOYHO U3JIaraTh CBOU
MBICJIH, JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHMUS,
BOCIPMHUMATh U aHAIU3UPOBATh MHEHUS COOECETHUKOB,
pU3HaBas MPaBo JAPYroro YeJI0BEKa HA UHOE MHEHHUE.
YMeHue 10Ka3bIBaTh pOACTBO YEJIOBEKA U JIEKOMUTAIOIIHX,
OOLTHOCTh M PABEHCTBO YEJIOBEYECKUX pac.

JKOCHUCTEMBI

3HaHMe OCHOBHBIX SKOJOTMYECKHUX (DAKTOPOB U UX BIUSHHUS
Ha OpraHUu3MBbl.

3HaHWE OTIMYMUTENbHBIX IPU3HAKOB UCKYCCTBEHHBIX
COOOIIECTB —arpOIKOCUCTEM.

[TomyyeHue npecTaBieHus O CXeME 3KOCUCTEMbI Ha
npumepe ouocdepsl.

JleMOHCTpalus yMEHHUs MOCTAaHOBKH LI€JIEH AESITEIbHOCTH,
IUTAaHUPOBAHHUE COOCTBEHHOM NEATEIBHOCTH JIs
JOCTUKEHUS MMOCTABJICHHBIX LI€JIEH, IPEIBUICHUS
BO3MOXHBIX PE3YJIbTATOB 3TUX JIEWCTBHUM, OpraHU3ALUU
CaMOKOHTPOJISI M OLIEHKH TOJyYE€HHBIX PE3yJIbTaTOB.
OO0yuenue coOJI0ICHUIO MPABUII TTIOBEJACHUS B IPUPOIE,
Oepe)KHOMY OTHOIIECHHIO K OMOJIOTHYECKUM 00bEKTaM
(pacTeHusIM U dKUBOTHBIM M UX COOOIIECTBAM) M MX OXpaHE.




YYEBHO-METOJIMYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE
[TPOI'PAMMBI YUYEBHOM JJVCIATIJIMHBI
«ECTECTBO3HAHHME»

OcBoenue mporpamMMmbl  yuyeOHOM  mucuuiuimHbl  «EcTecTBO3HaHKE)
npeanosjaraeT Haiudue Y4eOHBbIX KaOMHETOB MO (U3MKE, XUMHUM, OHOJIOTHUH,
(ecTecTBO3HAHUIO) B KOTOPBIX HMMEETCS BO3MOXKHOCTh OOECHEeUUTh CBOOOHBIM
noctynn B HMHTepHET BO BpeMs y4eOHOTO 3aHSATHS W B TEPHOJ] BHEY4YCOHOU
JEATEITLHOCTH 00YYaIOIIUXCSl.

B cocraB kabwHeTOoB MO (PU3MKE, XWMHUM, OWOJOTHH BXOIAT JaOOpaTOpUU C
71a00paHTCKOM KOMHATOM.

[Tomemnennss kaOWHETOB (DU3UKH, XUMUW W OHOJIOTHH JIOJDKHBI YIOBIETBOPSTH
TpeboBanmsiM CaHUTAPHO-IMUACMHUOIOTHYSCKUX TpaBmwil U HopMaTuBOB (CanlluH
2.4.2 Ne 178-02) u ObITh OCHAIEHBI THUIIOBBIM O0OPYJIOBAHHEM, yKa3aHHBIM B
HACTOSIIIMX TPEOOBAHUSIX, B TOM YHCIIE CIICIIUATM3UPOBAHHON yueOHOU MeOebIo U
CpelcTBaMH O0Yy4YeHUsl, TOCTATOUHBIMHU JIJisi BBIMOJHEHUS TPeOOBaHUN K YPOBHIO
MOATOTOBKHU oOy4Jaronuxcsil.

B kabuHeTax MOKHO OBITh MYJIbTUMEIUHHOE OOOpPYIOBaHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKHA 00pa3oBaTEIBLHOTO Ipoliecca MOTYT MPOCMaTpuBaTh
BU3YaJIbHYIO0 HH(pOpMaIIHIO 10 QU3HKE, CO3/aBaTh MPE3CHTAIINH, BUACOMATEPUATIbI
U T. L.

B coctaB yueOHO-METOIUYECKOTO M MAaTEepPHAIbHO-TEXHUYECKOTO OOeCredeHUs
porpaMMbl YIeOHON AUCITUIUTHHBI « ECTeCTBO3ZHAHUE) BXOIAT:

*s MHOTO()YHKITHOHATbHBIN KOMITJIEKC MTPETI01aBaTEeIIs;

*s HarJSIIHBIE MOCOOMS (KOMIUIEKTHI Y4Y€OHBIX TaOJIML, IUIAKaTOB, IMOPTPETHI
BBIIAIOIINXCS] YICHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

¢ UHPOPMAITMOHHO-KOMMYHHKAITMOHHBIE CPE/ICTBA;

** SKpPaHHO-3BYKOBBIE ITOCOOUS;

** KOMILICKT JIEKTPOCHAOKEHUS KAOMHETOB;

s TEXHUYECKHE CPEICTBA OOyUCHUS,

s JICMOHCTPAIIMOHHOE 00Opya0BaHHE (OOIIEr0o Ha3HAYCHUS WU TEMaTHYCCKHE
HaOOPHI);

e+ 1abopaTopHOE 000pyI0BaHKE (0OIIET0 HAa3HAUYCHUS U TeMAaTHYEeCKUuEe HaOOphI, B
TOM YHCIIE JUIsl TOCTAHOBKU JIEMOHCTPAIIMOHHOTO U YYCHUYECKOTO IKCIIEPHUMEHTA,
pPEaKTUBBI);

s CTaTMYECKWE, TUHAMUYECKHE, JIEMOHCTPAllMOHHBIE W pPAa3lAaTOYHbIC MOJEIH,
BKJTFOYAsi HATYpaIbHBIC OOBEKTHI;

*s BCIIOMOTATEIBHOE 000PYI0BaHHE;

s KOMITJICKT TEXHUYECKOW MOKYMEHTAllMH, B TOM YHCJIE TMAacropTa Ha CpeAcTBa
OOy4YeHMsI, HHCTPYKIIAU TI0 X UCTIOJIh30BAHUIO M TEXHUKE 0€301MaCHOCTH;

s OMOIMOTEYHBIN (HOH/T.

B Oubnuoteunslii GoHA BXOAAT Y4eOHUKH, y4eOHO-METOAMYECKHE KOMIUIEKTHI
(YMK),

o0OecreunBaIIMe OCBOCHHME yueOHOW  auciuiumabsl  «EcTecTBo3HaHMEY,
PEKOMEHIOBAaHHBIE WIJIHM JOIMYIIECHHBIC /I MCIOJIb30BaHUs B MPO(ECCHOHATBHBIX



o0pa3oBaTeNbHBIX OPTAHMU3AIUAX, PEATU3YIOMUX 00pa30BaATEIBHYIO MPOTPAMMY
cpeadero obmiero ooOpazoBanusi B mpeaenax ocBoeHus OIIOII CIIO na 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubmuoreunbiii GoHI MOXKET OBITh JOMOJHEH (DU3WYECKUMU SHIMUKIONCAUSIMU,
aTiacaMu, CJIOBapsSIMH, CIIPaBOYHUKAMHU 110 (PU3UKE, XUMUU, OMOJIOTHH, HAYIHOU U
Hay4YHOTIOMYJIIPHOMN JTUTEPATypOH €CTECTBEHHO-HAYYHOTO COJICpyKaHMS.

B mnpouecce ocBoeHus mnporpamMmbl yuyeOHOM IuCHUIUIMHBI «EcTecTBo3HaHME»
CTYIEHTHI JOJDKHBI WMETh BO3MOXHOCTh JOCTyINa K DJEKTPOHHBIM Yy4eOHBIM
MaTepuajiaM II0 €CTECTBO3HAHHWIO, BKIIOYas (PU3MKY, XHUMHIO, OWOJOTHIO,
UMEIOIHUMCSI B CBOOOJHOM 1OCTyIe B ceTh WHTepHET (SJIEKTPOHHBIM KHHTAM,
paKkTUKyMaMm, TectaM, Matepranam EI'D u ap.).
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