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HOACHUMTEJBHASA 3AIIMCKA

ITIporpamma 00111e00pa3oBaTeIIbHOM y4eOHOM JTVCIUILIMHBI
«EcTecTBO3HaHMe»  NpeAHA3HAUY€HA I M3YYCGHHS ~ €CTECTBO3HAHUS B
po¢eCCUOHATIBHBIX 00pa3oBaTeIbHBIX OpraHuU3aIlusX, peau3yoIIx

00pazoBaTeNnbHYyIO MPOrpaMMy CpeHEro o0IIero oOpa3oBaHus B Mpejeiax OCBOCHUS
OCHOBHOM npodeccronanbHoil odpazoBarenbHoi nmporpamMmmbl CITO (OITIOIT CITO) Ha
0a3e OCHOBHOTO 00Imero o0pa3oBaHMS, MPU TOATOTOBKE CIEHHAIHCTOB CPEIHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemnero ooOmero
00pa3oBaHmsl, IPEABIBISIEMBIX K CTPYKTYpPE, COIEPKAHUIO M PE3yIbTaTaM OCBOCHUS
y49eOHON TUCIUTIINHBI «ECcTecTBO3HAHUE», B COOTBETCTBHH C PEKOMEHIAITUSAMHU TIO
OpraHU3alMK TIOJYYCHHUS CpPEAHETo o0mmero oOpa3oBaHUS B TIpeAeiiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CpEIHETro MpOo(eCcCHOHATLHOIO 00pa3oBaHUs Ha 0Oase
OCHOBHOr0  oOmiero oOpa3oBaHusi € y4eToM TpeOoBaHUU  (eaepaabHbIX
roCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W TMoOJIydaeMou mnpodeccun Wiu
CIEIUATIBLHOCTH CpefHero nmpodeccruoHansHoro odpazoBanus (mucbMo Jlemapramenta
roCyJIapCTBEHHOW TOJUTUKM B cdepe NoAroroBku pabouux kaapoB u JI1O
Muno6pnayku Poccun ot 17.03.2015 No 06-259).

Conepxanne mporpammbl «EcTecTBO3HAHWE)» HAMpaBlIeHO HA JOCTIKEHUE
CJIEIYIOLIUX
eJse:

® OCBOCHME 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHE MHpaA H
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOoliee BaXXHBIMU HJICIMH U
JOCTIDKCHUSIMU  €CTECTBO3HAHUS, OKA3aBIIMMU OIPEEISIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKHU TEXHOJIOTUH;

® OBJIQJICHUE YMEHUSMU MPUMEHATH IMOJTYYEHHbIE 3HAHUA [JI1 OOBSICHECHUS
SBIICHMA OKPYXKAIOIIETO MHpPa, BOCHPHUATHS WHGOPMAIIUH E€CTECTBEHHO-
HAy9HOTO ¥  TNPO(PECCHOHATBHO  3HAYMMOTO  COJACPXKAHUS;,  pPa3BUTHC
WHTEJUICKTYaJbHBIX, TBOPYECKUX CITOCOOHOCTEH M KPUTHUYECKOTO MBIIIICHUS B
XOJ€ MPOBEACHUS MPOCTEUIINX MCCIICNOBAHUM, aHAIN3A SIBIICHUW, BOCIPUSITUA
¥ MHTEPIIPETAINN €CTECTBEHHO-HAYYHON HH(OpMAITIH;

e BOCHHUTaHUE YOEKJIECHHOCTH B BO3MOKHOCTH TMO3HAHUS 3aKOHHOW MPHUPOIBI U
UCIIOJIb30BAHUS JOCTH)KEHUN €CTECTBEHHBIX HAYK JIJISl PA3BUTHS [IUBUIN3ALIUU U
MOBBIIICHUS KAYECTBA KU3HU;

® TMPHUMCHCHHE  ©CTCCTBCHHO-HAyYHBIX  3HAaHUH B MpodecCHOHATHHOM
NESATETPHOCTH ¥ TIOBCETHEBHOW JKM3HU ISl OOecredeHHus Oe30MacHOCTH
KU3HEICATCILHOCTH; TPAMOTHOTO HCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHBbI 3I0POBBSI, OKPYKAIOIICH CPEJIbI.

B mporpammy BKIIOUEHO cojaepiKaHWe, HampaBlieHHOE Ha (popMUpoBaHHUE Yy
CTY/JICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJIsi KauecTBeHHOro ocBoeHus OIIOIT CITO
Ha 0a3e OCHOBHOro oOmero oOpa3oBaHMsI C TOJYYEHHUEM CpPEIHEro oOIIero
00pazoBaHusl; MPOrpaMMbl TOATOTOBKY crieluaincToB cpeanero 3seHa (I1IICC3).

[Iporpamma yueOHOM nuctuIuinHbl « EcTecTBO3HAHME) SIBISETCS OCHOBOM JJIs
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pa3paboTku pabouyux Mporpamm, B KOTOPBIX mNpodeccuoHaibHble 00pa3oBaTeIbHBIC
OpraHu3alliM, peaTu3ylollue o0pa3oBaTeIbHYI0 MPOrpaMMy CPEIHEro O0OIIero
obpazoBanus B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOro oOIIero
00pa3oBaHMsl, yTOUHSIIOT COJIep KaHre y4eOHOro MaTepuana, Mmocjie/10BaTeIbHOCTh €ro
U3Y4YCHUs, paclpesielicHne Y4eOHBIX YacoB, TeMaTUKy pedepaToB (IIOKIAIOB),
WHUBUTyaJIbHBIX MPOEKTOB, BHUJIBI CAMOCTOSITEIBHBIX PabOT € y4eToM creuu(uku
IporpamMm MOATOTOBKH CIEIUATMCTOB CPEAHETO 3B€HA, OCBAMBAEMOM MPOQpECCuu Uiu
CTIEIUATBLHOCTH.

[Iporpamma MOXET HCHOIB30BATHCS ~ APYTUMH  MPOGHeCCHOHATBHBIMH
00pa3zoBaTeNbHBIMU OPTaHU3ANUSIMHE, PEATH3YIONIMMH 00pa30BaTEIbHYI0 TPOTPAMMY
cpemHero o0mero oOpa3oBaHUs B MpejeiaXx OCBOSHUS OCHOBHOU MPO¢eCCHOHATBHON

obpazoBarensHoii mporpammbl CIIO Ha 0a3e OCHOBHOTO OOIEro 0oOpa3oBaHUS
(TII1CC3).



OBIIAA XAPAKTEPUCTHUKA YUYEBHOMU JUCHHUITINHBI
«ECTECTBO3HAHUE)»

EcrecTBo3HaHne — Hayka O SIBICHHMSIX M 3akoHax Opupoasl. COBpEeMEHHOE
€CTECTBO3HAHUE BKJIFOUYAET MHOKECTBO €CTECTBEHHO-HAYYHBIX OTpaciei, U3 KOTOPBIX
HanOoJiee BAXKHBIMU SBISIIOTCA (Qu3nka, Xumusi W Ouosiorusi. OHO OXBaThIBAaET
HIMPOKUIA CIEKTP BOMPOCOB O pPa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB MPHUPO/IBI,
KOTOPBIE MOKHO paccMaTpUBaTh Kak €IMHOE LIEJI0E.

EcTtecTBeHHO-Hay4YHbIE 3HAHHS, OCHOBAHHBIC HA HUX TEXHOJIOTHH (DOPMUPYIOT
HOBBIN 00pa3 ku3HU. BrICOKOOOpPA30BaHHBIN YEIOBEK HE MOXKET AUCTAaHIUPOBATHCS
oT (yHTaMEHTaIbHBIX 3HAHMKA 00 OKpYXKAIOIIEeM MHpPE, HE PHUCKYS OKa3aThCs
OeCOMOIIIHBIM B MPO(ECCHOHANBHON  JIeSITeNbHOCTH. J[1000€ TMepCreKTUBHOE
HalpaBJICHUE JCATEILHOCTH YEJIOBEKa IMPSAMO WIM KOCBEHHO CBSI3aHO C HOBOM
MaTepualbHOW 0a30if U HOBBIMH TEXHOJOTHUSMH, U 3HAHUE MX €CTECTBEHHO-HAyYHOU
CYIIHOCTH — 3aKOH yCIIeXa.

EcrecTBOo3HaHne — HeEOThEMIIEMAsi COCTABJISIONIAS KYJBTYPhL: ONpEaess
MHUPOBO33PEHUE UYEJIOBEKa, OHO TMPOHUKAET M B TyMaHWTapHyl cdepy, U B
0O0IIIECTBEHHYIO YKU3Hb. PanmonanbHbIit €CTECTBEHHO-HAYYHbIN METO/I,

c(hopMHUPOBABIIMIICS B paMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTeCTBEHHO-HAYyUYHYIO
KapTUHY MHUpa, HeKoe 00pa3Ho-huiocodckoe 00001eHne HayIHbIX 3HAHUH.

OCHOBY €CTECTBO3HAHHUS TIPEACTABIICT (u3nka — HayKa O TIPHUPOJE,
u3ydJaromias HanOoyiee Ba)KHbIC SBJICHUS, 3aKOHBI U CBOWCTBA MaTepHAIIBHOTO Mupa. B
bu3NKe YCTAaHABIWBAIOTCS YHUBEPCAIbHBIC 3aKOHBI, CIPABEIINBOCTh KOTOPBIX
MOATBEPIKIACTCS HE TOJIBKO B 36MHBIX YCIIOBHSIX U B OKOJIO3EMHBIX ITPOCTPAHCTBAX, HO
U BO BceW BcemeHHon. B 3TOM 3akirodaeTcs OAMH M3 CYLIECTBEHHBIX INPU3HAKOB
bu3ukn kak (QyHIaMeHTalIbHOM Hayku. Dusumka 3aHHUMaeT 0coboe MECTO Cpelu
€CTECTBEHHBIX HayK, TO3TOMY €€ MPUHATO CUYUTATH JIUJIEPOM €CTECTBO3HAHMUS.

EcTtecTBO3HAaHME Kak HayKa O SIBJICHUSX U 3aKOHAX MPHUPOIBI BKIIOUAET TAKKE
OJIHY U3 BOKHEUIIIUX OTpaciel — XUMHUIO.

XuMHSI — HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX, MpOIeccax
MpEeBpaIlCHHS], UCTIOIB30BAHUH 3aKOHOB XMMUU B MIPAKTUUYECKON JEATEILHOCTH JIIOJICH,
B CO3/ITaHUY HOBBIX MaTEPHAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHUSA. ITO HAayKa O KUBOU IIPHUPOJIE.
OHa wW3y4yaeT pacTUTEIbHBIN, >KMUBOTHBIA MHUP M YEJIOBEKAa, MCIOIb3Yys Kak
COOCTBEHHBIC METOJIBI, TaK U METOJbI APYTHUX HAyK, B YACTHOCTH (DU3UKH, XUMHUH U
MaTEeMaTHUKH: HaOIIOJCHUS, SKCIICPUMEHTHI, UCCICAOBAHMS C TIOMOIIBIO CBETOBOTO U
AJIEKTPOHHOTO MHKPOCKOMa, O0OpabOTKy CTaTUCTHYECKHUX JaHHBIX METOJaMU
MaTEMaTHYECKON CTATHCTHKHU W AP. BUOJIOTHS BBISABISIET 3aKOHOMEPHOCTH, TTPUCYIIINE
KU3HHM BO BCEX €€ MPOSBIICHHUSX, B TOM YHCJIE OOMEH BEIIECTB, POCT, PA3MHOKCHHE,
HACJICICTBEHHOCTh, N3MEHYHBOCTb, IBOJIOIIUIO H JIP.

B npodeccuoHambHbIX 00pa30BaTENbHBIX OpPraHU3ANMIX, PEATHIYIOIIUX
00pa3oBaTeNbHyIO MPOrpaMMy CpeHEro 00IIero oOpa3oBaHus B Mpejeiax OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHMsl, U3yYaeTCs UHTEIPUPOBAHHAS
yueOHas nucuuiimHa«EcTecTBO3HaHUEY, BKIOYAIONas TP pasjeiia, o0iaaaroliue

OTHOCHUTEJIBHON CaMOCTOSTEIbHOCTBIO M OCIOCTHOCTBIO — ((CDI/I3I/IKa>>, «XI/IMI/I}I»,
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«buonorus» — 4YTO HE HapyllaeT NPHUBBIYHYK JIOTMKY €CTECTBEHHO-HAay4YHOI'O
o0pa30BaHUs CTY/ICHTOB.

[Ipu ocBoenuu mnpodeccuit CIIO u cnemumansHocTeir CIIO couumanbHO-
HKOHOMUYECKOT0 M TyMaHUTApHOro mpoduied NnpopeccCHoHaNbHOIO 00pa30BaHUs
€CTeCTBO3HaHHWE wu3yyaeTcss Ha 0OazoBoM ypoBHe ®PI'OC cpeanero oOuiero
o0pa30BaHMs C yUETOM CIIEIU(PUKN OCBaNBa€MOM MPOPECCUH U CTIEHUATbHOCTH.

OTO BBIpAXXAaeTcs B COACPXKAHUM OOyUYEHUS, KOJIMYECTBE YACOB, BBIJICISIEMbIX
Ha W3YyYCHHE OTACTHHBIX TEM MPOrPaMMBbI, TTIyOMHE UX OCBOEHHUS OOyYarOIIUMUCH,
o0beME W  XapakTepe MPaKTUYECKUX  3aHATHH, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSTEIILHON pabOTHI CTYICHTOB.

B mpomecce  peammzanmm  comep)KaHus ~— y4eOHOM — IHCHUTUTHHBI
«EctecTBO3HaHME» 3HAYMMO U3y4deHHE pasaena «Puszuka», KOTOPBIA BHOCHUT
CYILIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHI 00 OKpYKaroLIeEM MUPE.

[Ipu m3yueHnu ydyeOHOro maTtepuana MO XMMUU U OMOJIOTHUHU LIETIECO0Opa3HO
aKLEHTUPOBAaTh BHUMAHUE O0YYaIOIINXCs HA )KU3HEHHO BaXKHBIX O0BEKTaX MPUPOIBI U
OopraHMsMe uejoBeka. OJTo ruapocdepa, armochepa u Ouochepa, KoTOpbHIE
pPaccMaTpUBAOTCS C TOUKH 3PEHUST XUMUYECKUX COCTABOB M CBOWCTB, UX 3HAYEHUS IS
KU3ZHENIECATEIbHOCTH  JIIOJIEH,3TO COJEpKaHUE, OCBELIAIOUIEE POJIb BAXKHEHIINX
XUMHUYECKMX DJJIEMEHTOB B OpPraHM3MeE 4YeJIOBEKa, BONPOCHI OXpaHbl 310pPOBbB,
npoUIaKTUKN 3a00JIEBaHUN U BPEIHBIX MPHUBBIYEK, TTOCIEACTBUIA U3MEHEHUS CPEIbI
oOuTaHUs YeIoBeKa JIJIs YeJI0BEYECKOM IMBHIIN3AIINN.

3aMeTHOE€ MECTO B COJICp>KaHMM y4eOHOM AUCHUIUIMHBI 3aHUMAET y4COHBIH
MaTepual, He TOJbKO (OPMHUPYIOIIUN €CTECTBEHHO-HAYYHYIO KapTUHY MHpa Yy
CTYJIEHTOB, HO W PACKPBIBAIOIINI MPAKTHUYECKOE 3HAUYEHHUE ECTECTBEHHO-HAYYHBIX
3HaHMW BO Bcex cdepax JKHU3HH COBPEMEHHOrOo OOIIeCTBa, B TOM YHCIE B
TYMaHHUTapHOU cdepe.

B nenom yuebnas aucuumianHa «EcTecTBO3HaHHE», B COJAEPKaHUU KOTOPOH
BEyIIUM KOMIIOHEHTOM SIBJISIFOTCS Hay4HbIC 3HAHMS W HAy4YHbIE METOJbI ITO3HAHUA,
NO3BOJIAET C(POPMUPOBATH Yy OOYyYaIOIIUXCS LEJIOCTHYI0 €CTECTBEHHO-HAyUHYIO
KapTUHY MHpa, NOpoOyAUTh Yy HUX SMOLMOHAIBHO-IIEHHOCTHOE OTHOIIEHUE K
U3y4aeMoOMy Marepuaily, TOTOBHOCTb K BbIOOpY JCHCTBHI  OmpelereHHON
HaIlpaBJICHHOCTH, YMEHHE KPUTHUYECKHM OLIEHUBaTh CBOM M YyXKUE€ JEUCTBHUS U
HOCTYIIKH.

WUuTterpupoBanHoe  coaepkaHue  y4eOHOW  JMCHUIUIMHBI  TO3BOJSET
npenoAaBaTensiM (PU3NKH, XUMUU W OHOJOTHH COBMECTHO OPTraHM30BaTh H3yueHUE
€CTECTBO3HAHHUA, HCIOJIb3YyS HMEIOIIMECS YacTHblE METOAUKHA MpErnojaBaHus
peaIMeTa.

Nzyuenune oOmieoOpazoBaTenbHON yueOHON AUCIUMIUMHB «EcTecTBO3HAHUE
3aBepIIaeTCs MOABEICHNEM UTOTOB B (hopme nudpepeHImpoBaHHOTO 3a4eTa B paMKax
IIPOMEKYTOUYHOM aTTECTAllMM CTYAEHTOB B Iporecce ocBoeHuss ocHoBHOM OIIOII
CIIO c nmonyuenuem cpennero odmiero odpazoanus (IITICC3).



MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYuyeOHnas aucuumiuHa «EcTtecTBo3HaHME» SABISETCS YYEOHBIM IPEIMETOM I10
BBIOOpPY U3 oO0s3aTenbHON mnpeameTHo obnactu «EctectBenHbie Hayku»y DI'OC
cpeaHero o0Iero oopa3oBaHusl.

B mnpodeccuonanbHbIX 00pa3oBaTENbHBIX OPraHU3aLUAX, PEaTU3YIOIINUX
o0Opa30BaTeNbHyI0 MPOrpaMMy CpPEIHEro oo1ero oOpa3zoBaHus B IpPeeIax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO o0miero oOpa3zoBaHus, y4eOHas AUCIMILIAHA
«EcTtecTBO3HaHMe» wu3ydaeTcs B 00IIe00pa3oBaTeNbHOM IHMKJIEC Y4eOHOTO TIUIaHa
OIIOIT CIIO na 0a3e OCHOBHOrO OOIIET0 OOpa30BaHUA C TMOIYYCHHEM CPETHETO
obmero oopaszoBanwms (IITICC3).

B yue6npix mnanax [MIICC3 mecto yueOHoM aucuuminabl «EctecTBo3HaHME)
— B COCTaBe 00111e00pa30BaTENbHBIX YUYECOHBIX JUCIUIUINH MO BBIOOPY, (OPMUPYEMBIX
u3 00s13aTenbHbIX peaMeTHbIX obnacteil @I'OC cpennero obmero ooOpazoBaHusl, s
npodeccuit CIIO wnu cnemumansHocTeir  CIIO  cooTBeTcTBytoOlero mpodus
po¢hecCUOHATBHOTO 00pa30BaHUsl.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoenue  coaepxkaHusi  ydeOHOM  mucnmmuinHbl  «EcTecTBo3HaHUE
o0ecIeunBaeT JOCTIKEHHUE CTYACHTaAMU CIICTYIONTUX PE3yIbTaTOB:
® JIUYHOCHIHBIX:

~ YCTOWYMBBI WHTEpEC K HWCTOPHM H JOCTIDKCHHSIM B  00JacTu
€CTECTBEHHBIX HAYK, YYBCTBO T'OpPJOCTH 3a POCCHICKHE €CTECTBEHHBIC
HayKU;

~ TOTOBHOCTH K IMPOJIOJKEHUIO 00pa30BaHMsl, MOBBIIICHUIO KBaTU(UKAIIUU
B M30paHHOW mpodecCuOHATBHON AESTENBHOCTU C HCIIOJIb30BAaHUEM
3HaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

~ OOBEKTHMBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETCHIIMM B  00OJacTu
CCTECTBEHHBIX HAYK JJIA YeJOBEKa M OOIIECTBA, YMEHHUE HCITOJIb30BATh
TEXHOJIOTUYECKHUE JOCTHKEHUS B 001aCTH (DU3UKHU, XUMUU, OUOJIOTUU TSI
MOBBIIIEHUS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI B BBHIOpaHHOM
npoecCHOHaTLHOM NI TETHHOCTH;

—~ yMEHUE  MPOaHAJIU3UPOBATh  TEXHOTEHHbIE  TOCJIEACTBUSA  JUIsS
OKpy>Karole cpeabl, OBITOBOM M MPOU3BOJCTBEHHON JIESITEIHHOCTH
YEJI0BEKA;

~ TOTOBHOCTH CaMOCTOSITEIBHO JOOBIBaTh HOBBIE JJIsi CeOsl €CTECTBEHHO-
Hay4YHbIC 3HAHUS C MCIOJIb30BAHUEM [IJISI 3TOTO JOCTYITHBIX MCTOYHUKOB
uHdopmanuy;

~ YMEHHUE YINPABJISATH CBOEH IMO3HABATEIBbHOW NESITEIBHOCTBHIO, POBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOT'O Pa3BUTHS;

~ YMEHHUE BBICTPauBATh KOHCTPYKTHUBHBIE B3AMMOOTHOILIECHHS B KOMAHJIE 11O
penieHuto o0IKX 3a7a4 B 00JIaCTH €CTECTBO3ZHAHUS;

L Memanpedmemublx:



OBIIQJICHHEC YMEHUSMHU M HaBBIKAMH PA3IUYHBIX BHJIOB TO3HABATEIHHOU
NEATCIIBHOCTH  JUISl  W3yYeHUs  pa3HbIX CTOPOH  OKPYKAIOIIETrO
€CTECTBEHHOTO MHPA;

MPUMECHECHUE OCHOBHBIX METOJOB TIO3HAHHS (HAOMIOJCHUS, HAyYHOTO
IKCIIEPUMEHTA) JIJIS M3yUeHUsT Pa3IMIHBIX CTOPOH €CTECTBEHHO-HAYYHOUN
KapTUHBI MHPa, C KOTOPHIMH BO3HHKACT HEOOXOUMOCTh CTAJIKUBATHCS B
npodeccruoHansHOM chepe;

YMEHHE ONPENCNIATh IENH W 3a7add JCSITeIbHOCTH, BBIOUPATh CPEICTBA
JUTS X TOCTHDKEHUS Ha MPaKTHKE;

YMEHHE HCIOJb30BaTh PAa3IMYHbIE HCTOYHHUKH JUIA  TOJYydYCHUS
CCTECTBCHHO-HAYYHOH MH(OPMAIMK U OLICHUBATh €€ JOCTOBEPHOCTH JISI
JOCTHKCHHMSI IIOCTABJICHHBIX IEJIeH U 3a7aY;

® npeomMemHblx:

C(OPMHPOBAHHOCTb ~ NPEACTABICHUA O IIEJIOCTHOW  COBPEMEHHOIM
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, MPHUPOJE KaK €IMHOU IEIOCTHOM
cUCTeMe, B3aUMOCBS3M  4YEJIOBEKa,  NpUpoABl ¥ OOIIecTBa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX MacIiiTabax BceneHHowu;

BJIaJICHUE 3HAHHUSIMU O HamOoJiee BaXKHBIX OTKPBITHSIX U JOCTH)KCHUSX B
00J1acTH €CTECTBO3HAHUS, MOBJIHSBIINX HA SBOJIIOIHUIO MPEICTABICHUH O
NpUpOJe, Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

C(OPMHUPOBAHHOCTh YMEHUSI TPUMEHSITh €CTECTBCHHO-HAYYHBIC 3HAHWSI
s OOBSICHCHUST OKPY)KAIOIIUX SIBIICHWA, COXPAaHEHUS 37I0POBBS,
obecreyeHus 0€30MacHOCTH KHU3HEACITEIFHOCTH, OepeXHOTO
OTHOIICHHS K MPUPOJIE, PAMOHAIBHOTO MPUPOAONOIH30BAHUS, & TAKKE
BBITIOJIHEHHS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

C(OPMHUPOBAHHOCTb TPEACTABICHUNA O HAYYHOM METOJIe IO3HAHUS
IOPUPOABI U CPEACTBAX M3YyUEHUS MEraMupa, MakKpoMHpa U MUKPOMHUDA;
BJIaJiCHHE MPUEMaMH €CTECTBEHHO-HAyYHBIX HAOIIOJCHHI, OIIBITOB,
UCCIICIOBAaHHUH U OLIEHKH JIOCTOBEPHOCTHU MOJTYUYECHHBIX PE3yJIbTaTOB;
BJIaJICHUE TIOHSATHUIHBIM anmnapaToM €CTECTBEHHBIX HAYK, ITO3BOJISIONIIM
NI03HABAaTh MHUp, Y4aCTBOBATh B JMCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM
BOIPOCaM, HCIOJb30BATh PA3JIUYHbIC HWCTOYHUKH WHPOPMALUN JUIS
NOJTOTOBKH  COOCTBEHHBIX  pabOT, KPUTUYECKH OTHOCHTHCS K
coobmenusMm CMU, coaepskammm HaydHYI0 HHPOPMAITHIO;
C(OPMHPOBAHHOCTh YMEHHI TIOHUMAaTh 3HAYUMOCTb €CTECTBEHHO-
HAYYHOTO 3HAHMUS [UIS KaXAOrO 4YeJIOBEeKa HE3aBUCUMO OT €ro
npoecCUOHATBHON  ACSATENbHOCTH, pa3nndarh (aKTbl M OLECHKH,
CpaBHUBATh OLIEHOYHBIE BBIBOJBI, BUIETh UX CBA3b C KPUTEPUSIMHU OLIEHOK
Y CBSI3b KPUTEPUEB C OMPEEICHHON CUCTEMOM IIEHHOCTEH.



COJIEP)KAHUE YYEBHOM JUCIUIIIAHBI
XUMUs
OBILIAA U HEOPTAHUYECKASA XUMMUA

BBenenue

Xumuyeckasi KapTUHAa MHUpa KakK COCTaBHAas 4YacTh €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa. POk XUMuM B )KU3HU COBPEMEHHOTO OOIIECTRA.

[IpuMeHeHrne NOCTMKEHUH COBPEMEHHOM XUMHUU B TyMaHUTapHOU cdepe
NEATEIHLHOCTH O0IIECTBA.

XAMHYECKOe colaepkaHue y4eOHOW IUCHUILIMHBI «EcTecTBO3HAHWE» TIPH
ocBoeHun cnenuanbHocTe CIIO conmanbHO-3KOHOMHUYECKOTO M TYMaHHTapHOTO
npoduiiel mpodecCHoHaATLHOTO 00pa30BaHMS.

OCHOBHbIE NOHATHSA U 3AaKOHbI XUMHH

IIpenmer xumuu. BemiectBo. AToM. Mosekyna. XUMHUYECKHA DJIEMEHT H
dbopmMbI ero cymecTBoBaHMS. [IpocThie U ClI0KHBIE BEIIECTBA.

OTpaxxkeHHEe XUMHMYECKHX CIO)KETOB B IIPOM3BEICHUAX XYA0KECTBECHHOM
JUTEpaTyphbl U UCKYCCTBA.

Jlemoncmpavyuu

Hab6op mozerneit aTOMOB ¥ MOJIEKYI.

N3smepenune BemectBa. OCHOBHBIE 3aKOHBI XMMUU. Macca aTOMOB U MOJIEKYJI.
OTHOCUTENBbHBICE aTOMHAsi M MOJIGKyJsipHass Macchl. KoimuecTBo — BelecTna.
[Toctrosinnas ABoraapo. MonspHas macca. 3akoH ABorapo. MomsipHbIii 00beM ra3oB.

KonuyecTBeHHbIE HM3MEHEHMSI B XHWMHM KaK 4YacTHBIM clydall 3aKOHOB
nmepexojia KOJMYECTBEHHBIX H3MEHEHUM B KadecTBeHHbIe. M. B. JlomMmoHOCOB —
«TEPBBIA PYCCKUM YHUBEPCUTETY.

NnmrocTpanyu 3aKOHAa COXpaHEHHUS MacChl BEIIECTBA.

IMepuoauueckuii 3akoH U [lepuoanyeckass cucrema xumMuueckux 3jgementon 1. K.
MenaesieeBa

OtkpeiTue llepuonnueckoro 3akona. [lepuoamyeckas cucremMa XUMHAYECKHAX
sanemenToB [l. 1. Menpeneena.

3nauenue Ilepnogmueckoro 3akona u [lepruoanueckon CUCTEMBI XUMUYECKHUX
anemeHnToB [[. WM. MenneneeBa sl pa3sBUTUA HAYKW W ITOHUMAHHUS XUMHYECKOU
KapTUHBI MUPA.

. 1. MenneneeB 00 00pa30BaHUM U TOCYJAPCTBEHHOM MOJUTHUKE.

Jlemoncmpayusn

Pasznuunsie ¢opmer [lepuonndgeckoit cucteMbl XuMudeckux snementoB Jl. U.
Menneneena.

CrtpoeHnue BeliecTBa
KoBanenTHas cBsi3b: HemnosspHas W mnojispHas. MonHas cBsa3b. Katmonsl u

aHUOHBL. MeTalInuecKas CBs3b. BOI[OpOIIHaSI CB43b.
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Hemoncmpayusn
OO6pas31ipl BEIIECTB U MaTepUAIOB C PA3IMYHBIMUA TUITAMU XUMHUYECKOU CBSI3H.

Boaa. PactBopsl
Bona B mpuponme, ObITy, TeXHHKE W Ha MNpous3BoiAcTBe. dusnueckue u
XUMHYECKUE CBOMCTBA BOJbl. ONIpEeCHEHUE BOJbI. ArperaTHble COCTOSIHHUS BOJbI U €€
MepPEeXO0/Ibl U3 OJIHOTO arperaTHOro0 COCTOSTHUS B JIPYTOE.
Jlemoncmpayusn
®du3nvecKre CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHHUE, CMaulBaHUE.

XuMHYeCKUe peakunu
[loHATHE O XMMHYECKOW peakuuu. TUIbl XUMUYECKHX peakiuid. CKOpoCTh
peakuuu U (paKkTopbl, OT KOTOPBIX OHA 3aBUCHT.
Hemoncmpayusn
XHUMHUYECKHUE PEAKLIUH C BBIICICHUEM TEIIOTHI.

Heoprannuyeckue coeuHeHU

Knaccudukanus HeopraHWYeCcKUX COEAMHEHUN U uxX cBoMcTBa. OKCHUIBI,
KHUCJIOTBI, OCHOBAHUS, COJIU.

[Tonstne o rugponmse coseil. Cpema BOAHBIX PACTBOPOB COJIEH: KuUCTas,
HEeUTpabHas, menounas. Bonopoaueii nokaszarens pH pactBopa.

Mertamsl. Obiue pu3ndecKue 1 XUMUIECKHEe CBOMCTBA METAIIIOB.

Hemeramnbl. OOmiasi XapakTepuCTUKA TJIaBHBIX MOATPYINI HEMETAJJIOB Ha
pUMEPE rajoreHoB.

BaxHeiilllne CcOe€IMHEHHS METAUIOB M HEMETAUIOB B MPUPOJE H
XO035MCTBEHHOMU JAEATEIbHOCTH YEJIOBEKA.

Mertaiel U CIUIaBbl KaK Xy/10KECTBEHHbIN MaTepuan. CoeAMHEHNs METAILIOB
KaK COCTaBHas 4acTh CPEJCTB H300pa3uTENIbHOrO HCKyccTBa. Hemeramnsl u ux
COEIMHEHMSI KaK COCTaBHAS YaCTh CPEICTB M300pa3UTEIILHOTO UCKYCCTBA.

Hemoncmpauuu

B3auMozeiicTBue MeTalsioB ¢ HeMeTaulaMH (IMHKAa C CepoM, allOMHHHS C
10/10M), pacTBOpamMu KUCJIOT U LIEJI0YEH.

I'openne meTaioB (LIMHKA, Kee3a, MarHus) B KUCIOPO/E.

B3auMopelicTBHEe a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCIOT C MEJBIO.
BoccraHoBUTEIBbHBIE CBOWCTBA METAIIJIOB.

Ilpakmuueckue 3auamus

Onpenenenue pH pactBopa conen.

B3auMoelicTBrE METAIIIOB C pACTBOPAMH KHUCJIOT U COJIEH.

OPTTAHUYECKASA XUMUSA

Opranuyeckue coeIMHEHUSA
OCHOBHBIC TIOJIO)KCHUSI TEOPUM CTPOCHHUS OPraHMYECKUX COCIUHECHUM.
MHoroo0pa3ue oprannueckux coenuHeHui. [lonarue nzomepunu.

yFHeBOIIOpO,Z[bI. HPGIICHBHBIC N HCIIPCACIIbHBIC YITICBOIOPOILI. PeaKI_[I/IH
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nosiumepusaruu. [IpupoiHbIe UCTOYHUKH YTJIEBOIOPOI0B. YTIEBOAOPO/IbI Kak OCHOBA
MEXIYHApPOJIHOTO COTPYAHUYECTBA U BAXKHEHIIINI UCTOYHUK (OpMUPOBaHUS OrOIKETa
P®.

Kucnopoaconepxkamue OpraHu4ecKue BEIIECTBA. [IpeacraBurenu
KHUCIIOPOICOIEPKAIIMX OPTaHUYECKUX COCTUHEHUN: METHJIOBBINA U 3THIJIOBBIN CIIUPTHI,
[JIMIIEPYH, YKCYyCHAasi KucaoTa. JKUpbl Kak CI0KHbBIE d(PUPBHIL.

AJKOTONU3M U €ro OTpPaXEHUE B MPOU3BEACHUIX XYI0KECTBEHHOM
JUTEPATYPHI U U300PA3UTEITHHOTO HCKYCCTRA.

VYrieBodbl: TI0K03a, Kpaxmal, HeJTi0J103a.

A30TCcoziepKalllie OpPraHUYECKUEe COEAUHEHMS. AMUHBI, AMUHOKHUCIIOTHI,
oenku. CTpoeHue u onosornyeckasi QyHKITUS OCITKOB.

Hemoncmpayuu

[Tomydyenue >TWIIEHa W €ro B3aWMMOJCHCTBHE C PAcTBOPOM IIepMaHTaHaTa
KaJivsi, OpOMHOM BOJIOH.

KauectBenHas peakius Ha TJIMLEPUH.

[IBeTHBIE peakuu OEIKOB.

[Tnactmaccel u BojokHa. [loHsITHE O MacTMaccax U XUMUYECKUX BOJIOKHAX.
HartypainbHble, CHHTETHUECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IpuMeHeHre MOIMMEPOB B MPHUKIAAHOM U KJIACCHUYECKOM H300pa3UTEIHLHOM
HCKYCCTBE.

Hemoncmpauusn

PaznmuHbIe BUIBI TIJIACTMACC M BOJIOKOH.

XuMHus ¥ )KU3Hb

XUMHS ¥ OPraHu3M 4eJIOBeKa. XMMHUUECKHUE 3JIEMEHTHI B OPTaHU3ME YEIIOBEKA.
Oprannueckue U HeopraHuueckue BemiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE
COEIMHEHUS: O€JKH, YIJIEBOJbI, KUPbI, BATAMUHBI. YTJEBOJAbI — IJIaBHBIA UCTOYHHUK
SHepruu opranusMa. Poib )xupoB B opranusMe. X0oJECTEPUH U €r0 posib B 3J0POBbE
YEJI0BEKA.

MunepanbHble BelleCTBA B MPOAYKTaX MHUTaHUSA, MHUIIEBbIE J100ABKU.
COaslaHCHpPOBAaHHOE NMUTAHUE.

Xumus B ObiTy. Boma. KawecTBo Boabl. Moromiye W 4YUCTAIIAE CPEACTBA.
[TpaBuia 6e3omacHON pabOTHI CO CpencTBaMHU OBITOBOW XUMHH.

Ponb XuMUYECKUX 3JEMEHTOB B )KH3HU pacTeHUU. Y H0O0peHus. XuMUYECKue
CpEICTBA 3aIIUThHI PACTCHUM.

BHUOJIOI'UA

BuoJiornsi — COBOKYNNHOCTh HAYK 0 KUBOI PUpo/Ie
MeToabl HAYYHOI0 NO3HAHUS B 0MOJIOTHH
KuBass mpupoma Kak OOBEKT M3y4deHHUsS OWUOJOTHH. METOIbl MCCICAOBAHUS
YKUBOM MpUpOAbI B Orosoruu. OnpeaesiecHue )KU3HU. Y POBHU OpraHU3aIluy KU3HU.
Hemoncmpayuu
YpoBHU OpraHu3ainyu >KM3HU. MeTo bl TO3HAHUSI )KUBOU MPUPO/IBI.
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Kuaerka

Ucropust uzydeHus: kieTku. OCHOBHBIE TIOJIO)KCHHUS KIETOYHOW TEOPHH.
Krnertka — cTpyktypHO-(pyHKIIMOHANIbHAS (JIEeMEHTapHAasl) €UHUIIA YKU3HU.

Crpoenue kieTku. I[IpokapuoTel W 3YKapuoOThl — HU3IIKME U BBICIINE
KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE CTPYKTYPHBbIE KOMIIOHEHTBHI KIJIETKH JYKapHOT.
Knerounoe snpo. DyHkius sapa: XpaHeHHE, BOCIPOU3BEACHHE U Iepeaada
HACJEACTBEHHOW uWHMOpPMAIUU, PEryjsius XUMHUYECKOWM aKTUBHOCTH  KIIETKH.
CtpykTypa U GyHKIIHA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBEI.

buonornyeckoe 3HaYeHWE XUMHUYECKHX JJeMEHTOB. Heopranwdeckue
BEIIECTBA B COCTaBEe KJIETKU. POJIb BOJBI KaK pacTBOPUTENS U OCHOBHOTO KOMIIOHCHTA
BHYTPEHHEH CpeIbl OpraHW3MOB. YTJCBOABI W JUMUAL B KieTke. CTpykKTypa u
omonornyeckne (pyHkruu  O6emkoB. CTpoeHHWE HYKJICOTHIOB U  CTPYKTypa
nonuHykiaeoTuaHbIX teneit JJHK u PHK, ATO®.

Bupycel u 6axrepuodaru. Heknerounoe crpoeHue, KU3HEHHBIA ITUKI U €rO
3aBUCUMOCThH OT KJIETOUYHBIX (hopM >ku3HU. Bupycel — Bo30ynutenu WHGPEKIIMOHHBIX
3a0oneBaHui; moHsTHEe 00 OHKOBUpYcaX. Bupyc ummyHonedunmra yenoexa (BUY).
[Mpodunaktuka BUY-undexuu.

Hemoncmpayuu

CtpoeHue MOJIEKyIIbl OeJKa.

Crpoenne monekyisl JIHK.

CtpoeHue KIeTKH.

CTpoeHHE KIETOK MPOKAPUOT U DyKAPHOT.

Ctpoenue Bupyca.

Ilpakmuueckue 3anamusn

HaGnronenue KiIeTOK pacTeHUH W KWBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 X omMucaHue.

CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U KUBOTHBIX.

Opranusm

Opranusm — euHOE 11es10e. MHOTOOOpa3ue OpraHu3MoB.

OOMEH BEIECTBOM M DHEPrued ¢ OKpyKalolled cpeorl Kak HeoOXOoIuMoe
YCJIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.

CrmocoOHOCTh K CaMOBOCITPOM3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JleneHune KIETKH — OCHOBAa POCTA, Pa3BUTHSA M Pa3MHOKCHHS
opranusMoB. becnionoe pasmHoxenue. [1o10BOM mponecc u MoJI0BOE Pa3MHOXKEHHUE.
Onio10TBOpEHNE, €ro OMOJIOTHYECKOe 3HAUCHHE.

[TonsTne 00 WHAMBUAYyATHLHOM (OHTOTEHE3), SMOPHOHAIIEHOM (3MOpHOTEHE3)
U TIOCTAIMOPHOHATBHOM pa3BUTHUU. VHIWBHIyalbHOE pa3BUTHE YEJIOBEKA W €ro
BO3MOYKHBIC HAPYIIICHHSI.

OOmme TpeacTaBIeHUs O HACICICTBEHHOCTH U M3MEHUNBOCTHU. [ eHeTHIeCKas
TEPMUHOJIOTHSI W CHMBOJIMKA. 3aKOHOMEPHOCTH HaciemoBanus. HacienoBanue
npu3HaKkoB y 4enoBeka. [lomoBeie XxpoMocoMbl. CHETJICHHOE C TI0JIOM HaclieI0BaHHE.
Hacnencreennbie 60J1€3HU 4YeNIOBEKa, MX MPUUHUHBI U IpoduinakTuka. CoBpeMEHHBIE
MIPECTaBIICHUS O T€HE U TEHOME.

I'eneTnueckue 3dKOHOMCPHOCTH H3MCHYHNBOCTH. KHaCCI/I(bI/IKaL[I/IH (bOpM
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W3MEHUYMBOCTH. BIIMsHIE MyTareHOB Ha OPraHu3M YeJIOBEKa.

[Ipeamet, 3amauri ¥ METONBI CEJNEKIUU. ['eHeTHuecKrue 3aKOHOMEPHOCTH
cenekuuu. Yuenne H. M. BaBuiioBa 0 1eHTpax MHOrooOpasus U MPOUCXOXKICHUS
KYJIBTYPHBIX PaCTCHUN. BHOTEXHOIOTHS, €€ TOCTHKEHUS, IIEPCIICKTUBBI PA3BUTHSL.

Hemoncmpauuu

OOMeH BelIecTB U MPEBPAILICHUS SHEPTUH B KIIETKE.

Jlenenue KIeTKU (MUTO3, MEHO03).

Crioco0s1 6ecTioI0ro pa3MHOKEHUSI.

Ony101I0TBOPEHNE Y PACTCHHUM U KUBOTHBIX.

NunuBuyaibHOE pa3BUTHE OPTaHU3MA.

HacnencrBennsie 607€3HN YeOBEKA.

Brustame ankoronm3ma, HApKOMaHWH, KYpEHUS Ha HACJIEICTBEHHOCTb.

MyTtanunu.

MonudukanronHas N3MEHIHUBOCTb.

[{eHTpbl MHOTO0Opa3Us U IPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA.

HckyccTBeHHBIN OTOOD.

UccnenoBanust B 00J1aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamusn

Pemenne aneMeHTapHBIX TEHETHYECKHX 3a71ad.

AHaM3 ¥ OIICHKA STUYECKHUX ACTIEKTOB Pa3BUTHs HEKOTOPHIX MCCIICIOBAHUN B
OMOTEXHOJOTHH.

Buj

DBOJIIONIMOHHAS TEOpUsT W €€ poidb B (POPMHUPOBAHWUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa. Bua, ero kpurepuu. llomymamus kak
CTPYKTypHasl €IMHUIIA BUJa U dBooIuu. CuHTeTnueckas teopus sBojronuu (CTI).
JIBMKyIIIME CUIIBI SBOJIFOIIMM B cOOTBETCTBUU ¢ CTD.

PesynbpraTel asBomtoruu. CoxpaHeHHE MHOTO00pa3us BHJIOB KaK OCHOBa
ycToiuuBOoro passutus Ouocdepsl. [IpuunHbl BeIMUpaHUsS BUI0B. buomornueckuit
nporpecc u OMOJIOTHYECKUi perpecc.

I'unore3pl MPOUCXOXKJICHUS >KU3HU. Y CIOKHEHHUE >KHUBBIX OPraHM3MOB Ha
3emMJiie B IPOILECCE IBOIIOLMU. AHTPOIOT€HE3 U €r0 3aKOHOMEPHOCTH. J[0Ka3aTenbCcTBa
pPOJICTBA dYENOBEKA C MIICKOMMUTAOIINMHI >KHBOTHBIMHA. ODKOJIOTHYECKUE (HAKTOPHI
AHTPOIIOrEHE3a: YCIOKHEHUE MOMYJISIIUOHHOW CTPYKTYpPbl BHAA, HW3TOTOBJICHUE
OpyIHil TpyAa, MEPeXOol OT PaCTUTEIBHOTO K CMEIIAHHOMY THUIy IHTaHUs,
MCNOJIb30BaHuE OTHs. [10gBIEHNE MBICIUTENBHON JIEITEILHOCTH U YICHOPA3AEIbHOU
peun. [IponcxoxaeHne 4eI0BeYECKUX pac.

Hemoncmpayuu

Kpurepun Bua.

[Tonynsiuust — CTpyKTypHask €MHULIA BUJA, €AUHUIIA SBOJIIOIUY.

JIBMOKYIIIME CUITBI SBOJIFOLIUM.

Bo3HukHOBEHHE 1 MHOTOOOpa3re MPUCIIOCOOICHUH Y OPraHU3MOB.

Penkue u ncuesaromme BUIbL.

JIBMOKYIIIME CUJIBI aHTPOIIOTCHE3A.

HpOI/ICXO)KI[GHI/IC YCJIOBCKA N YCJIOBCUYCCKHUX pacC.
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Ilpakmuueckue 3anamus

Onucanue ocobei Buga Mo Mop(dOJOTHUYECKOMY KPHUTEPHIO.
AHanu3 1 OIIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HH.
AHanu3 1 OlIEHKa Pa3JIMYHBIX TUIOTE3 MPOUCXOXKICHUS YETIOBEKA.

IKOCHCTEMBI

[IpeameT 1 3a/1auu SKOJOTUU: YUEHUE 00 IKOJIOTHUECKUX (PaKTOpax, YICHHE O
COO0IIeCTBaX OPTaHU3MOB, YUeHHUE 0 Onocdepe.

Okojorudeckne (HakTopsl, OCOOCHHOCTH WX BO3ACUCTBUA. JKOJIOTHUECKAS
xapakTepucThka Buaa. [loHATHE 00 OSKOJOTMYECKUX cucTeMax. llemm mnwTaHwms,
Tpoduueckue ypoBHH. broreoreHo3 kak sJKocHUCTeMA.

bruocdepa — rmobanpHas skocucrema. Yuernne B. 1. Bepranckoro o 6uocdepe.
Ponp xuBbIX opranm3mMoB B Ouocdepe. buomacca. buonorudeckuii KpyroBopot (Ha
puMepe KpyroBopoTta yrieposia). OCHOBHBIE HAIlpaBJICHUSI BO3JICHCTBUS YEIOBEKa Ha
ouochepy. Tpanchopmalsi €CTECTBEHHBIX JKOJIOTHYECKUX cucteM. OcoOEHHOCTH
arpodKOCHUCTEM (arpoIeHO30B).

Hemoncmpayuu

Dkosiornueckue PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexXBUJIOBbIE OTHOIICHHS: Tapa3uTU3M, XHUIIHUYECTBO, KOHKYPEHIIHS,
CUMOHUO3.

SIpyCHOCTB PaCTUTENBHOTO COOOIIECTRA.

KpyroBopot yraepozaa B 6uocdepe.

3anoBeJHUKY U 3aKa3HUKU Poccum.

Ilpakmuueckue 3anamusn

CocrapiieHUE CXEM Tepejauu BEIEeCTB U SHEPTrUuu (LIeTeil MUTaHus).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOJIHBIX IKOCHUCTEM U arpoOdIKOCHUCTEM
CBOEM MECTHOCTH.

Petienre sko10ru4ecKux 3aaad.

AHanu3 U OILIEHKa TMOCJEICTBUM COOCTBEHHOM JEATEILHOCTH B OKPY’KAIOIICH
cpene, TII00AbHBIX KOJIOTUYECKHUX MPOOJIEM U MyTel UX PEIICHUS.

IKcKypcuu

Mmuoroo6paszue BumoB. Ce30HHBIE HW3MEHEHHUS B MPHUPOJE (OKPECTHOCTH
npodeccroHaITpHON 00pa30BaTEILHON OPTaHU3AINN ).

EcrecTBeHHbBIE u WCKYCCTBCHHBIE HKOCHUCTEMBI (oKpecTHOCTH
npodeccroHanpHON 00pa30BaTEILHON OPTaHU3AINH ).

OU3UKA

Beenenue
®duzuka — pyHIaMeHTalIbHAsA HayKa O Mpupojie. ECTeCTBEHHO-HAYUYHBII METO]T
IIO3HAHUA, €0 BO3MOXKHOCTH U I'PAHUIIBI IPUMEHUMOCTH.
EAMHCTBO 3aKOHOB ITPUPOJBI U COCTaBa BellecTBa BO BeenenHol. OTKpbITHS B
(u3rKe — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTUH POU3BOJICTBA.

MexaHuka
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Kunematuka. Mexannueckoe nBwxkeHue. Cucrema orcuera. Tpaekropus
newkenusa. Ilyte. Ilepememenune. PaBHOMEpHOE NIPSAMOJIMHENHOE JIBUXKCHUE.
CkopocTb. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBUKEHHSI. 3AKOH CIIOKEHHS CKOPOCTEH.
CpenHsiss CKOpPOCTb NIPU HEPAaBHOMEPHOM JBW)KEHUU. MTrHOBEHHasi CKOPOCTb.
PaBHOyCKOpeHHOE MpsiMOIMHEITHOE BIKEeHUE. Y ckopeHnue. CBOOOIHOE aicHHe Tedl.

Junamuka. Macca u cuja. BzaumoaeiicrBue tei. 3aKkoHbl JUHAMUKH. CHIIBI B
npupoze. 3aKOH BCEMUPHOT'O TATOTECHHUS.

3aKkOHBl COXpaHEHHs B MexaHuke. MMmynbc Tema. 3aKkOH COXpaHEHUs
uMIilyibca.  PeakTuBHOe — nBMKeHHe.  MexaHudeckas — pabora.  MoOUIHOCTB.
Mexanunueckas 3Heprus. Kunernueckas sneprus. Kunetuueckas sHeprus u padora.
[loTeHnManbHass HSHEPrusi B TPABUTALMOHHOM IIOJI€. 3aKOH COXPAHEHUS IIOJHON
MEXaHUYECKON YHEPTHH.

Hemoncmpayuu

OTHOCHUTEIBHOCTD MEXaHUYECKOTO JBUKECHUS.

Byl MeEXaHMYECKOTO JBUKEHUSL.

HNuepTHOCTH TENI.

3aBUCUMOCTb YCKOPEHHS Tejla OT €ro MacChl M CHJIbI, IEHCTBYIOIIEH Ha TENO.

PaBeHCTBO ¥ TIPOTUBOIOJIOKHOCTH HAIPaBIICHUS CWJI JCUCTBUS U
IIPOTUBOACHCTBUS.

HesecomocTs.

PeakTtnBHOE IBMXEHUE, MOJEIb PAKETHI.

W3meHeHue 3Heprum Ipu COBEPLIEHUU PAOOTHI.

Ilpakmuueckoe 3anamue

HccenenoBanne 3aBUCMMOCTH CHJIBI TPEHUS OT BECa Tea.

OCHOBBI MOJIEKYJISIPHOU (PM3UKH M TEPMOIAMHAMUKHA

MonekynspHas Qu3uka. ATOMUCTHYECKAas TEOpPUSl CTPOEHUS BEILECTBa.
HaGmronenuss ¥ ombITHL, MOATBEP)KAAIOIIME aTOMHO-MOJIEKYJSIPHOE CTPOCHHUE
BelecTsa. Maccel M pasMepsl MOJIEKYJl. TelioBoe IBMKEHHE YaCTHI] BEIECTBA.
bpoyHoBckoe nBuxkeHue. HMpeanpnbiii ra3. Temmeparypa Kak wmepa cCpegHeu
KMHETHYECKOW DHEPrUM 4YacTUll. YPaBHEHHE COCTOSHMS HJIE€aJbHOro rasa. Mopeinb
xKuakoctu. [loBepxHOCTHOE HaTsDKeHHE W cMmaduBaHue. Kpucrammyeckue U
amop(HBIE BeIeCcTRa.

Tepmonunamuka. BuyTpennsis sueprus. Pabora u TemnooTnada Kak crmocoObl
U3MEHEHHSI BHYTPEHHENM OHepruu. lIepBblli 3aKOH TEpPMOIWHAMHUKH. |eEIIOBBIE
MalIuHbI U UX TPUMEHEHHE.

Hemoncmpayuu

JIBuKeHne OpOYHOBCKUX YACTHIL.

Huddysus.

SIBieHUs TOBEPXHOCTHOIO HATSHKEHUS] 1 CMauUBaHUSL.

Kpucrannsl, amop¢Hbie BeECTBa, )KUAKOKPUCTANINYECKUE TENa.

V3MeHeHre BHYTpEHHEN 3HEPTUn TEJ IIPU COBEPILIEHUHU padOTHI.

OCHOBBI JIEKTPOAUHAMUKHA

QHCKTpOCTaTI/IKa. BBaHMOHCﬁCTBHG 3apAKCHHBIX TCII. QHGKTpI/ILICCKI/If/'I 3apsna.
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3aKOH COXpaHEeHHUs dJeKTpuueckoro 3apsaa. 3akoH KynoHa. DiaeKTpocTaTHUuecKoe
T10JI€, €TO0 OCHOBHBIE XapAKTEPUCTUKH U CBSA3b MEXKY HUMH.

[ToctosinubIi TOK. [locTOSIHHBIN AnekTpuyeckuil Tok. Cuiia TOKa, HaNpsKEHUE,
AIEKTPUYECKOE COMPOTUBIICHUE. 3aKoH OMa JJIs1 y4acTKa JICKTPUUECKOM LIETH.

MarnutHoe mose. MarHuTHOE TMOJIE W €ro0 OCHOBHBIC XapaKTEPUCTHUKH.
JleicTB€ MAarHUTHOrO IIOJiA Ha TPOBOJHUK C TOKOM. 3akoH Awmmepa.
DJIEKTPOJBUTATEND. SIBICHUE AIIEKTPOMArHuTHOM MHYKIIUH.

Hemoncmpayuu

DIIeKTpU3aLHS TET.

B3anmoneiicTBre 3apsiKEHHBIX TEIL.

HarpeBanue npoBOJHHUKOB C TOKOM.

OnsIT Opcrena.

B3anmonenicTBrE MPOBOJHUKOB C TOKOM.

JlercTBME MarHUTHOTO T10JISI HA IIPOBOJHUK C TOKOM.

Pabora anexrpoaBurarers.

SIBneHue 3EeKTPOMarHuTHOM UHYKIHH.

Ilpakmuueckoe 3anamue

COopka 3JeKTPUYECKON IIEeMH, U3MEPEHUE CUJIbI TOKAa M HAIpsDKEHUS Ha ee
pPA3JIUYHBIX YYACTKaX.

KoJie0anusi 1 BOJIHBI
Mexannueckue kosneOanuss u BoJHBL. (CBoOOmHBIE KoneOanus. [lepuon, dacrora u
amruiuTyna konebanuid. ['apMoHMuUeckune konebaHus. MexaHWYEeCKHE BOJHBI U UX
BHUJIBl. 3BYKOBBIE BOJIHBL. Y JIbTPa3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 MCIOJIb30BAHUE
B MEJUIIMHE U TEXHHKE.

DJeKTpOMarHuTHele KojieOaHusi U BOJHBL. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
kosnebanus. KoneOarenbHbIl KOHTYp. DIEKTPOMAarHuTHOE MoJie. DIEKTPOMAarHUTHbBIE
BOJIHBL. CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH.

CeToBble BOJNHBL. Pa3BuTue NpenCTaBICHUN O IPUPOJE CBETA. 3AKOHBI
OTPa)KEHUS U NIPEIIOMIICHUS CBETA.

JIun3pl. @opmyiia TOHKOU JIMH3HI.

Hemoncmpayuu

Konebanus MmaTeMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB.

Pabota snekrporeneparopa.

N3nyyenne u nprem 3JIeKTPOMarHUTHBIX BOJIH.

PagnocBs3sb.

Pasnosxenue 6emoro ceera B CIIEKTP.

WNutepdepentus u nudpakius cBeTa.

OTtpaxeHne U NpeJoMIICHUE CBETA.

OnTrueckue mpruOOPHI.

Ilpakmuueckue 3anamus

N3yuenue kojaeOaHU MaTEMaTUYECKOTO MAasITHUKA.

N3yuenne nntepdepeHnun u quppakuy CBeTa.

JJIeMeHTbl KBAHTOBOI Pu3uKn
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KBaHTOBBIC CBOMCTBA CBCTa. KBaHToBas THIIOTC3a IInanka.

doTtornekTpuueckuii 3O QeKT.

®dusuka aroma. Moaenu ctpoerus: aroma. OnbeIT Pesepdopna.
®du3rMKa aTOMHOTO sApa M dJieMeHTapHbIX 4acTuil. CocTaB U CTPOCHHUE

ATOMHOTO sAapa. PaI[I/IOEIKTI/IBHOCTB. PaI[I/IoaKTI/IBHBIG HU3JIYYCHHUA U UX BO3II€ﬁCTBHC Ha
JKUBBIC OpPIraHU3MBI.

MUpa.

Hemoncmpauuu

dotorddexr.

@DOTOIIEMEHT.

N3nyuyenne nasepa.

JIuHenyaTele CIIEKTPBI PA3JINYHbBIX BEIIECTB.
C4eTurK MOHU3HUPYIOIINX U3ITYyYECHHM.

Bcesiennasi u ee YBOJIOLUS

Crpoenue u pa3Burue Beenennoi. Mogens pacumpsitomericst BeceneHHO.
[Ipoucxoxnenne ConHeunor cuctembl. CoBpeMeHHas (uU3MYecKas KapTHHA
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IHPUMEPHBIE TEMBI PE®@EPATOB (JIOKJIALOB), THANBUAY AJIBHBIX

ITPOEKTOB

Hayuno-TexHuueckuit mporpecc u npoodIeMbl SKOJIOTHH.

buoTtexHonorus u reHHas uHxxeHepusa — Texnosorun XXI Beka.

HanotexHonoruss Kkak TNPUOPUTETHOE HAMNPABICHUE Pa3BUTHUS HAyKH U
npousBojcTBa B Poccuiickon denepanuu.

OxpaHa OKpyKarolen cpeapl OT XUMUYECKOTO 3arps3HEHUS.

PactBOpBI BOKpYT Hac.

Y cTpaHeHne )KECTKOCTH BOJIbI HA MPOMBIIUICHHBIX NPEATPUATHSIX.

Hctopust BOSHUKHOBEHHUS M pa3BUTHSI OPraHUYECKON XUMUHU.

VYraeBoabl U UX POJIb B )KUBOU NPUPOJIE.

Kupbl Kak TPOAYKT MUTAHUSI 1 XUMHUYECKOE ChIPhE.

HexBaTka mpoaoBOILCTBUS Kak rio0anbHas mpobiieMa 4eloBeuecTBa M MyTH €€
pEeLICHUS.

CpenctBa TWUTMEHBI HA  OCHOBE  KHUCIOPOJCOAEPKAIIUX  OPraHUYECKHX
COCIMHEHUN.

CHUHTETHYECKUE MOIOIIUE CPECTBA: IOCTOMHCTBA U HEJJOCTATKHU.

Jlepunutr Oenka B THUIIEBBIX MPOAYKTaX W €ro IMPEOJOJICHHE B paMKax
TJI00aTBbHON TTPOIOBOIBCTBEHHOM MPOTPAMMBI.

B. U. Bepnanckuii u ero yuenue o 6mocdepe.

Hcropus u pa3BUTHE 3HAHUN O KIIETKE.

Okpy>karolas 4eja0BeKa Cpella U €€ KOMIIOHEHTBI: Pa3JIMYHbIC B3TJIAAbI HA OJHY
npoOiemy.

[Tomynsamust Kak equHUTIA OMOTIOTHYECKON YBOTFOIHH.

[Tommynsius Kak 3KOJIOTHYECKas €AMHULIA.

CoBpeMeHHbIE B3TJIs/1bl HA OMOJIOTHYECKYIO IBOJIOIHUIO.

CoBpeEMEHHBIE B3IIISIAbI HA MPOUCXOKICHHUE YEIOBEKA: CTOJKHOBEHUE MHEHHUI.
CoBpeMEHHBIE METO/bI UCCIICIOBAHUS KIIETKHU.

Cpenpl 00UTaHMS OPTaHU3MOB: IPUUYUHBI Pa3HOO0pa3Us.

Martepusi, opMbI €€ TBIKCHUS U CYIIICCTBOBAHUSI.

[lepBbiii pycckuit akagemMuk M. B. JIoMoHOCOB.

HckyceTBO U ITpouiecc NO3HaHUs.

@du3uKa U My3bIKAJIIBHOE UCKYCCTBO.

[{BeTOMY3BIKA.

@®u3nKa B COBpEMEHHOM LIUPKE.

@u3n4ecKue METOIbl HCCIECIOBAHUS NAMITHUKOB HCTOPUHU, ApPXUTEKTYpbl U
IIPOU3BEICHUI NCKYCCTBA.
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6. TEMATHYECKOE IINTAHUPOBAHMUE

O0beM yueOHOM JMCUUIIMHBI M BUBI Y4eOHOH padoThI

Bupa yueOHo# padoThbI Oovem uacos
MaxkcuMmasabHasi yueOHas HArpy3ka (Bcero) 78
Oobs13aTesibHAs Ay IMTOPHAs yueOHast HATPy3Ka (Bcero) 78
B TOM YHCJIE:
n1abopaTopHble PabOThI 6
IIPAKTUYECKUE 3AHATUSL 33

CamocTosiTesibHasi paboTa o0y4uaroierocs (Bcero)

B TOM 4HUCIJIC:

BneaynutopHasi camocTosiTenbHas padoTa (cooOuieHus, pedeparsl,
JTOKJIa/1bl, COUMHEHUS)

[TpomesxyTounas arrecranus B popme auddepeHurpoBaHHOro 3auéta (2 cemectp)
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TEMATUUYECKUU ILJIAH

Conep:xxanue 00y4yeHHs

KoanuecTrBo
4acoB

XUMMUA

24

BBenenue

1

06ma}1 U Heop2aHudecKas Xumus

OCHOBHBIC MOHATHUS U 3aKOHBI XUMHHU

ITepnoanyeckuii 3akoH u Ilepuomuueckas cucTeMa XUMHUYECKHUX
aneMmeHToB /. 1. MeHpaeneena

CtpoeHue BeniecTna

Bopa. PactBopsl

XUMHUYECKHUE PEAKIINHU

Krnaccudukaruys HeopraHn4eCcKuX COSTMHCHUH U UX CBOMCTBA

MeTauibl 1 HEMETaIbl

NN (N[N [ —

Opzauu UecKan xumus

OCHOBHbBIC TTOHSTHSA opr QHUYECKOM XHMHUM U TCOpUA CTPOCHHUA
OPraHU4YCCKUX COGI[I/IHGHI/Iﬁ

\®]

YFJIGBOI[OpOI[BI 1 UX NPUPOAHBIC HCTOYHHNKHU

Kucnopojacoaepxkaiiue OpraHiuecKue COeIMHECHUS

A30TcoiepKalllie Opraundeckue coequHerus. [lonumepsl

XUMUS U )KU3HD

Xumus u OpraHu3M YCJIOBCKA

Xumusi B ObITY

DN [ = (DN [N [ DN

BHUOJIOI'UA

[y
=]

buonoruss — COBOKYIIHOCTb HayK O JKHBOW Iipupone. Meroasl
HAyYHOI'O MTO3HAaHUs B OMOJIOTUU

[\

Kierka

Opranuszm

Bun

DKOCUCTEMBI

RIS

PU3UKA

(93]
=

BBenenue

Mexanmnka

OcHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOJIMHAMUKHU

OCHOBBI QJICKTPOAMHAMHUKH

Kosie0anusa v BOJTHBI

DJIeMEeHThI KBAaHTOBOM (hHU3UKHU

Bcenennas v ee DBOJIOINS

Jlughghepenyuposannuiit 3auem

NN NN

Hroro:

3
2]
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBbHOCTHA

CTYJAEHTOB
Coaep:xanue XapaKTepUCTHKA OCHOBHBIX BH/I0B JAeAATEIbHOCTH
o0yueHus CTYACHTOB (Ha YPOBHE Y4eOHBIX AeCTBHH)
XUMUsA
Beenenue PackppiTne BKIIaga XMMHYECKON KapTUHBI MUpa B €JUHYIO

€CTECTBEHHO-HAYYHYIO KapTUHY MHUPA.
XapakTepUCTUKa XUMHUHM KaK MPOU3BOJUTEIBHOU CHIIBI

oOI11ecTBa.
Baxueiirmiue YMeHHEe 1aTh ONpEICIICHHE U ONCPHPOBATH CIICTYIOIIMMHI
XAMUYECKHUE XAMHYECKUMH IIOHATHSIMH:. «BEIIECTBO», «XUMHYECKHUH
IIOHSITHS DJIIEMEHT»,  «aTOM»,  «MOJICKYJa», «OTHOCHTEIIbHBIC
aTOMHAs M MOJICKYJIIpHAs MacChl», «HOH», «aJIOTPOITUSD»,
«U30TOIIBDY, «XUMHYECKast CBSI3bY,

QIICKTPOOTPHULUATCIIBHOCTE», «BAJICHTHOCTb», «CTCIICHb
OKHCJICHUSA», <«MOJIb», <«MOJEIPpHAA Maccay, «MOJ'IHpHBIﬁ

00BeM Fa3006pa3HBIX BCIICCTB», «BCIICCTBA
MOJICKYJISIPHOTO u HEMOJICKYJIAPHOTO CTPOCHUA»,
«PaCTBOPLI», «IJICKTPOJIUT u HCOJICKTPOJIUTY,

(QIEKTPOJINTUYECKAS] JUCCOLUALNS), «OKUCIUTENIb H
BOCCTAHOBUTENb», «OKHCICHHE W  BOCCTAaHOBIJICHHE,
«CKOPOCTh ~ XMMHMYECKOW  peakluu»,  «XUMHYECKOE
paBHOBECHEY», «YTJIEPOIHBIA CKeNleT», «(yHKIMOHATbHAS
Ipynna», Ku30MepHs».

OCHOBHBIE 3aKOHBI DopMyJIMPOBAaHNE 3aKOHOB COXPAHEHHUs MAcChl BEIIECTB U
XUMUU IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBIICHUE IPUYHUHHO-
CJIEICTBEHHOU CBSI3M MEXK]y COJIEP>KAaHUEM ITUX 3aKOHOB U
HaIMMCaHUEeM XUMUYECKUX (HOPMYJ U YpaBHEHUH.
PackpsiTne buznyecKoro CMBbICIIa CUMBOJIMKHU
[lepunonnueckoit TaOMHIBI XUMUYIECKUX diieMeHToB [[. M.
MeHnaeneeBa (HOMEpPOB 3JIEMEHTA, NMEPUOJA, TPYHIbI) U
YCTAaHOBJICHHE MPUYMHHO-CIECICTBEHHON CBSI3HM MEXKIY
CTPOCHHEM aToOMa M 3aKOHOMEPHOCTSIMH HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M OOpa30BaHHbIX MMHU BEIIECTB B
nepuoaax U rpymnmax.

XapakTepucTUKa 3JIEMEHTOB MAJbIX IIEPHUOJOB IO HX
nonoxkenntro B Ilepuommueckoin cucreme J[. W

Menneneesna.
OCHOBHBIE TEOPUH YcTaHOBJIEHME  3aBUCUMOCTH  CBOMCTB  XUMHYECKHUX
XUMHH BCIIECTB OT CTPOCHUS AaTOMOB  OOpa3yloIUX  HX

XUMHUYECKUX 3JIEMEHTOB.
XapakTepUCTUKa BAKHEMIIMX TUIOB XMMHUYECKUX CBSI3EU
U OTHOCHUTEIBHOCTH 9TOM THmonoruu. OObsicHEHHE
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3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS
KPUCTANINYECKUX PEILLIETOK.

@opMyIMPOBAHUE  OCHOBHBIX  IOJIOKEHUHM  TEOpUHU
AIEKTPOJUTUYECKON IUCCOLMALMM U XAPAKTEPUCTUKA B
CBET€ OTOW TEOPUU CBOWCTB OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCAUHEHUMN.

@OopMyJIMPOBAHUE  OCHOBHBIX  MOJIOKCHUHM  TEOpUH
XUMHYECKOTO CTPOEHUsI OpPraHWYECKUX COCAUHEHUN W
XapakTepUCTUKAa B  CBETE€ OTOM TEOPHUM  CBOWCTB
BAKHEMIIMX  IPEACTABUTENENM  OCHOBHBIX  KJIACCOB
OPraHUYECKUX COCTUHEHUM.

Baxnenmue
BEIIIECTBA U
MaTepUabl

XapakTepucTuka CTPOEHHsS aTOMOB M KPHUCTaUIOB M Ha
3TOU OCHOBE — OOUIUX (PU3NYECKUX U XUMUYECKUX CBOICTB
METaVIOB M HEMETa/uioB. XapaKTepUCTHKa COCTaBa,
CTPOCHHs, CBOWCTB, TOJYYECHHs UM  IPUMEHEHUE
BaKHEHIINX HEMETAJIJIOB.

XapakTepucTUKa COCTaBa, CTPOEHUS W OOLIMX CBOMCTB
BaKHEHIINX KJIACCOB HEOPTaHUUYECKUX COEIMHEHUI.
Onucanune cocTaBa " CBOICTB BAKHEUIIINX
IIPEICTABUTENIEH OPraHUYECKUX COCOUHEHUMN: METaHOJIa U
3TaHOJIa, CJIOXHBIX 3(HUPOB, KUPOB, MbLI, KapOOHOBBIX
KUCJIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapuJ0B (TJIFOKO3BI),
JcaxapuoB (caxapo3bl), oIUcaxapuaoB (Kpaxmana

U 1EJUTI0N03bl), aMUHOKHCIIOT, OEIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX MOJUMEPOB.

XUMHUYECKUU A3BIK U

Hcnonb3zoBanne B yuyeOHOM U mpodecCHOHATbHON

CUMBOJIMKA JESATEIIbHOCTH XUMUYECKUX TEPMUHOB U CHUMBOJIMKH.
HaspiBanue wW3y4EHHBIX BEIIECTB IO TPUBHAIBHOM WU
MEXKIYHAPOJIHON HOMEHKJIAType M OTPaXCHUE COCTaBa
ATUX COCIMHEHUM C TTOMOIIBI0 XUMHYECKUX (hOPMYIL.
OTpaxkeHuEe XUMHMYECKHMX TMPOIECCOB C  MOMOIIBIO
YPAaBHCHUM XMMHYECKUX PEAKIUM.

XUMHUYECKHE OO0bsicHeHNE CYLIHOCTH XUMHUYECKUX IIPOLIECCOB.

peakuuu Knaccudukanuss XUMUYECKUX peakluil MO pa3IuyHbIM
MIPU3HAKAM.

XHUMHYECKUMN BreInosiHEHHE XWUMHYECKOTO JKCIIEPUMEHTAa B  ITOJHOM

DKCIIEPUMEHT COOTBETCTBHH C MPABUJIAMU TEXHUKH OC30MTaCHOCTH.
Habmonenue, QukcupoBaHue W ONHCAHHE PE3YJIbTATOB
MIPOBEJCHHOTO YKCIIEPUMEHTA.

XuMuueckas [IpoBeieHME CaMOCTOATEIBHOTO TIOMCKA XUMHYECKOU

uHpopMarms HH(pOpMAIIMU C UCMOJIb30BAHUEM PA3IMYHBIX HCTOUHHKOB

(HAy4HO-TIONMYJISIPHBIX ~ M3JIaHUM, KOMIIBIOTEPHBIX  0a3
JTaHHBIX,  pecypcoB  VHTepHeTa);  HWCIOJB30BaHUE
KOMIIBIOTEPHBIX TEXHOJIOTUH 11 00pabOTKU M Nepeaadn
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XUMUYECKON wuHbOpMalMK U €€
pa3InyHbIX hopmax.

NNpcaACTaBJICHUA B

[TpodumibHOE U

OOBsICHEHHE XHMHUUYECKUX HBHGHHﬁ, IIPpOUCXOAINUX B

npoeccuoHaIBHO npupoze, ObITY U Ha TIPOU3BOJICTBE.

3HAYMMOE CoOmrofieHrie  TpaBWJI  OKOJOTUYECKH  TPaMOTHOTO

COZICp)KAHUE IIOBEJCHUS B OKPYKAIOLLEH Cpee.
O1ueHKa BIUSIHUS XUMHUYECKOTO 3arpA3HEHHS OKPYKAOLIEH
cpeapl Ha OpraHu3M YelOBeKa U JIPYTHE IKUBbIC
OpTraHU3MBbl.
Cobmonenne mpaBui — Oe3omacHOro — oOpaimieHusi ¢
TOPIOYMMH W TOKCHYHBIMH BEIICCTBAMH, JTaOOPATOPHBIM
000pyI0BaHUEM.
Kputnueckas  oOmeHKa  JOCTOBEPHOCTH  XHMHUYECKOUN
nH(OOPMAIUH, TOCTYNAIONIEH U3 Pa3HBIX HCTOYHUKOB.

BUOJIOT' U
buonorus — 3HAKOMCTBO C O0BEKTaMU U3YUEHHUS OMOJIOTHH.

COBOKYIIHOCTb HayK
0 ’KUBOW MPUPOJIE.
MeToabl HAy4HOTO
MMO3HAHUS B
OMOJIOru

BroisBnenne  ponu  Ouosorun B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpa U
PaKTUYECKOH JESITEIIbHOCTHU JIOAEH.

Knerka

3HAKOMCTBO C KJIETOYHOW TEOPHEN CTPOCHUSI OPraHU3MOB.
[lomyyenue npeACTaBICHHUS O POJM OpPraHUYECKUX U
HEOPraHWYECKUX BEUIECTB B KIIETKE.

3HaHME CTPOCHUS KJIETOK IO pe3yibTaraM paboThl €O
CBETOBBIM MUKPOCKOIIOM.

YMeHHe OnMCBIBaTh MHKpPOIIpENaparsl KJIETOK PaCTEHHU.
YMeHHE CpaBHUBATh CTPOCHUE KIETOK pAacTEHUH U
YKUBOTHBIX 10 TOTOBBIM MHUKpOIIpEnapaTam.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB PA3MHOKEHHUSI OPraHU3MOB,
CTaIuii OHTOTE€HE3A HA IPUMEPE YEIIOBEKA.

3HaHWE TPUYMH, BBI3BIBAIOIIMX HAPYIICHHS B Pa3BUTUU
OpPraHu3MOB. YMEHHME IOJIb30BATbCS  T€HETUYECKOU
TEPMUHOJIOTUEX W CUMBOJIMKOW, pElaTh MPOCTEUIINE
TEHETUYECKHUE 3a/1a4H.

3HaHue 0COOEHHOCTEH HACJIECTBEHHON 51
HEHACJICJICTBEHHOM M3MEHUYMBOCTH M MX OHMOJOTHYECKOMN
pPOJIM B HBOJIIOLIMU JKUBOTO.

Bun

YMeHue aHalIM3upoBaThb M OIICHUBATh
TUIIOTE3bl IPOUCXOXKICHUS KU3HU HA 3eMII€.
YMeHue MmpoBOAUTH OMHMCaHWE OCOOel OJIHOrO BHJA TIO
MOP(OJIIOTUIECKOMY KPUTEPHIO.

Pa3BuTHe crocoOHOCTEH SICHO M TOYHO H3JIaraTb CBOM
MBICJIH, JIOTHYECKH OOOCHOBBIBAaTH CBOIO TOYKY 3PCHUS,

pPa3JIN4YHbIC
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BOCIIPMHUMATh M aHAJIM3UPOBATh MHEHHUS COOECEIHHKOB,
MpY3HaBas MPaBo APYroro 4yeioBeKa Ha NHOE MHEHHUE.
YMenue JIOKa3bIBaTh POJICTBO YeJI0BeKa u
MJIEKOITUTAIONINUX, OOITHOCTh M PABEHCTBO YEIOBEYCCKHX
pac.

DKOCUCTEMBI

3HaHME OCHOBHBIX JKOJOTHYECKHX (DaKTOPOB U UX
BJIMSIHUSI HA OPTaHU3MBI.

3HaHME OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpO3KOCUCTEM.

[lonyyeHue mnpeACTaBICHUS O CXEME HKOCHCTEMBl Ha
npumepe ouochepsl.

JleMOHCTpanys yMEHHs IOCTAHOBKH IIeJIeH JeATeIbHOCTH,
IUTAHUPOBAaHWE  COOCTBEHHOM  JACATENBbHOCTH  JUIS
JOCTMKEHHUS]  TIOCTAaBICHHBIX  IIeJIel,  MPEIBUICHUS
BO3MOXKHBIX PE3yJIbTaTOB 3TUX JACUCTBUN, OpraHU3aLNU
CaMOKOHTPOJISI U OLICHKHU IOJyYEHHBIX PE3yIbTaToB.
OOyueHue cOONIOACHHUIO MPAaBUJI MOBEACHUS B IMPUPOJE,
OepeXKHOMY OTHOLICHUI0 K OHMOJOIMYEeCKUM OOBEKTaM
(pacTeHMsIM U XKUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe

OPU3UKA

BBenenue

Pa3Butne CmoCcOOHOCTEH SICHO M TOYHO H3JIaraTb CBOU
MBICIIA, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPUHUMATh M aHAJIU3UPOBATH MHEHHUSI COOECEIHHUKOB,
MpU3HaBas MPaBo JIPYTroro 4YejoBeka Ha NHOE MHEHHUE.
[IpuBeneHne pUMEpPOB BIUSHUS OTKPHITUH B (PU3HMKE Ha
MIPOTrPECC B TEXHUKE M TEXHOJIOTHHM TPOU3BOJCTBA.

Mexanuxa

Kunemartuka

O3HaKOMJICHHE CO CIIOCOO0AMHU OINMHUCAHUS MEXaHHYECKOTO
JIBMDKCHMSI, OCHOBHOM 3aJaueii MEXaHUKH.

W3ydyenne OCHOBHBIX (DM3UYCCKUX BEIUYMH KUHEMATHKH:
MIePEMENICHHS, CKOPOCTH, YCKOPEHUSI.

Hab6mronenue OTHOCHUTEIHLHOCTH MEXaHUIECKOTO
newkenns.  OopmynupoBaHWe ~— 3aKOHAa  CIIOXKCHUS
CKOpPOCTEM.

HccnenoBanre  paBHOYCKOPEHHOTO  MPSAMOJIUHEHHOTO
NBIDKEHUS (Ha TIpUMepe CBOOOAHOTO TMaaCHUsl Tel) U
PABHOMEPHOTO JIBM)KCHHUS TeJla 10 OKPYKHOCTH.
[lonumanue cMbIcaa OCHOBHBIX (DU3WYECKUX BEJIUYUH,
XapaKTEePU3yIOIIUX PAaBHOMEPHOE JBIDKEHHWE Tela IO
OKPY>KHOCTH.

JlnHamuka

[lonumanue cmbiciaa TakuX (QU3MYECKHX MOJENeH, Kak
MaTepralIbHAs TOYKA, MHEPIMAJIbHAs CUCTEMA OTCYETA.

W3mepenne wmacchl Teda Pa3lIWYHBIMHA  CIIOCOOAMH.
N3mepeHne cuia  B3aMMOJICMCTBUS  Tel. BeruucieHue
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3HAQYEHUs YCKOPEHUA TeJI MO W3BECTHBIM 3HAYECHUSIM
JNEUCTBYIOIIUX CUJI U Macc TeJl.

YMeHue paznuyaTh CUITY TSKECTH U Bec Tena. OO0bsicHEeHue
Y TIPUBEJICHUE IPUMEPOB SIBJICHHUS] HEBECOMOCTH.
[IpuMeHeHne OCHOBHBIX TOHSATHH, (QOpMylT MU 3aKOHOB
JIMHAMUKH K PEIICHUIO 3a/1a4.

3aKOHBI COXpaHEHUS
B MEXaHUKE

OOBbsiICHEHUE PEAKTUBHOIO JBHKEHHS HAa OCHOBE 3aKOHA
coxpaHeHus1 uMIrysbca. [I[puMeHeHne 3aKoHa COXPaHEHUS
MMITYJIbCA JUIS BBIYMCIICHHAS W3MEHEHUN CKOPOCTEW Tell
IIPU UX B3aUMOJICUCTBUSIX.

Briuucnenne pa®oThl CHJI U M3MEHEHUS KUHETUYECKOU
SHEpPruM Teljla. BlYuciaeHne NOTEHIMAIbHON dHEPTUN TEI
B IrpaBUTAMOHHOM ToJIE. XapakTepucTuKa
IPOU3BOAMTEILHOCTH  MAIIMH W JBUTAaTeled  C
VICITOJIb30BAaHUEM ITOHSITUSL MOILHOCTH.

OcHo8bl MONEKYIAPHOU DU3UKU U MEePMOOUHAMUKU

MonekynspHas
buznka

@OpMyIMPOBAHUE OCHOBHBIX IIOJOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOpHUH. BBINOIIHEHHE HKCIIEPUMEHTOB,
CiIyamux OOOCHOBaHMEM MOJIEKYISIPHO-KMHETHYECKOM
teopun. HabmomeHrne 6poyHOBCKOTO IBHKECHUS U SIBJICHUS
b y3un.

OnpeneneHue mnapaMeTpoB BEUIECTBA B Ta3000pa3HOM
COCTOSHMM HAa OCHOBAaHMHM YPAaBHEHUS  COCTOSIHUS
UJ€aIbHOIO ra3a.

[IpencraBienue B Buje rpaduka U30XOopHOro, H300apHOTO
U U30TEPMHUYECKOT0 IIPOLEcCcOB. Breruncienune cpegHein
KMHETHYECKOW PHEPIUU TEIUIOBOTO JABMKEHHUS MOJIEKYJ I10
U3BECTHOU TeMIIepaType BEILECTBA. N3mepenue
BJIQXKHOCTH BO3/1yXa.

TepmoanHaMuka

OKCIIEpUMEHTAIBHOE HCCIIEIOBAHUE TEIUIOBBIX CBOMCTB
BelecTBa. Pacuer koiuyecTBa TEIJIOTHI, HEOOXOAMMOIO
JUISl OCYIIECTBIIEHUS IIPOLIECCA IPEBPALIEHNUS BEIIECTBA U3
OJIHOT'O arperaTHOro COCTOSIHUS B APYTOE.

Pacuer u3MeHeHHs] BHYTPEHHEH SHEpruu Tel, padoThl U
IIEPEJAHHOI0 KOJIUYECTBA TEMIOTHI HA OCHOBAHUH IIEPBOTO
3aKOHa  TepMoauHamMHuKU. OObsACHEHHWE  IPUHLIUIIOB
JEUCTBHS TEIIOBBIX MALIUH.

Ocnoswl 3Jle;<mp00uHaMuKu

DIIEKTPOCTATUKA

Brruncnenne CHII B3aUMOJIEIICTBUS TOYEUHBIX
AIICKTPUYECKHUX 3apsIJIOB.

Brruncnenne HaIPSHKCHHOCTH 51 [IOTEHIIHAJIA
ANEKTPUYCCKOTO IO OJHOTO M HECKOJBKHX TOYCYHBIX
3apsI0B.

M3mepeHne pa3HOCTH NOTEHIIMAJIOB.
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HpI/IBCI[eHI/Ie IMpUMCPOB IIPOBOIAHHUKOB, IHUIJICKTPUKOB H
KOHACHCATOPOB.

Ha6JHOIICHI/IC SABJICHHA BJICKTpOCTaTPI‘lCCKOﬁ HHAYKOUN U
ABJICHUA IIOJIAPpHU3allMM  OUBJICKTPHUKA, HaXOOAIICIOCA B
QJICKTPHUYICCKOM IIOJIC.

IlocTOSITHHBIN TOK

W3mepeHne MOIIHOCTH 3JIEKTPUYECKOro Toka. M3mepenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.
COop ¥ ucHBbITAaHUE DIEKTPUUYECKUX IENEl C pa3IuyHbIM
COEMHEHUEM MPOBOJIHUKOB, PaCYET X MapaMeETPOB

MarauTtHoe nosie

HaOmronenue neiicTBUsSE MAarHUTHOTO TOJISE HA MPOBOJIHUK C
TOKOM, KAPTUHOK MarHUTHBIX IMOJICH.

@opMyIMPOBAHUE TIPABUIIA JIEBOW PYKHU I ONPEACICHUS
HaMpaBJICHUS CUJIbI AMIepa.

Brruucnenue cuii, 1€MCTBYIOLIMX HA MPOBOJHUK C TOKOM B
MarHuTHOM Tioyie, OOBSCHEHHE TMPUHIUIA JIEUCTBUS
DJIIEKTPOIBUTATEIIA.

HccnenoBanue sIBJICHUs 3JIEKTPOMArHUTHOM UHAYKIIHH.

Konebanus u eoinwl

Mexanuueckue
KOJIEOAHUS U BOJIHBI

[IpuBenenne TpUMEPOB  KOJIEOATEIBHBIX  JBIIKECHUHU.
HccnenoBanre  3aBUCUMOCTH — NEpHOJa  KoJeOaHWi
MAaTeMaTHYECKOr0 MAasTHUKAa OT €ro JJIMHBI, MacChl W
aMIUIMTYbl  KojeOaHuil.  OmnpenelneHHe  yCKOPEHHS
CBOOOJTHOTO TMAaJ€HHUSI C TOMOIIBI0 MaTEeMaTUYECKOTO
MasiTHUKA.

HaGmronenue konebanuii 3Byuwaniero tena. I[lpuBenenue
3HAYEHUSI CKOPOCTHU PACIPOCTPAHEHUS 3BYKA B PA3JIUYHBIX
cpenax.

YMeHue OOBSCHATH UCIOJIb30BAHUE YIbTPa3ByKa B
MEJULIMHE.

DIJIEKTPOMArHUTHBIE
Ko1e0aHUsT ¥ BOJIHEI

HaOmronenne ocuuiorpaMM rapMOHUYECKUX KOJeOaHU
CHUJIBI TOKA B LIETIH.

OOBsiCHEHME TIPEBpAIlICHUST DHEPrUM B  HUJCATHLHOM
KoJie0aTeILHOM KOHTYpE.

N3ydyenne  ycTpoiicTBa W OpUHLOHANA  JECUCTBHS

TpaHchopmartopa. AHanus CXEMBI nepenayu
AJIEKTPOdHEPTUM Ha Oombiue paccrosiHusa. [lpuBeneHue
IpUMEPOB  BHUJIOB  PAJUOCBS3U.  3HAKOMCTBO  C

yCTPOMCTBAMH, BXOJISAIINMH B CUCTEMY PaJHOCBSI3H.
OO6cyx)aeHue 0coOOEHHOCTEHN pacpoCcTpaHeHUs PaJMOBOJIH.

CBETOBBIE BOJIHBI

[IpumeHeHME Ha TPAKTHKE 3aKOHOB OTPaXXCHUS U
NPEJIOMIICHUSI CBETa MpH pelieHuu 3anad. HalOmrogenue
SIBJICHUS TU(PPaKIIUU U TUCTIEPCUM CBETA.

YMeHrne CTpouTh H300paKCHUS TMPEIMETOB, JTaBacMbIC
nmuH3aMH. PacdeT onTHYeCKOil CHIIBI JIMH3EL.

27




Dnemenmul K6AHMOBOU huU3UKU

KBanroBble cBoiicTBa | Habmonenne ¢dorosnexkrpuueckoro sddekra. Pacuer

CBETa MaKCUMaJIbHOW KUHETHYECKOM 3HEPruu AJIEKTPOHOB IPU
dboTtoaddexre.
Pusnka aroma ®opmynupoBanue moctynaroB  bopa.  HaGmromenwue

JIMHEUYATOTO U HCIIPCPBIBHOI'O CIICKTPOB.
Pacuer yacToThl 1 JJIMHBI BOJIHBI UCITYCKACMOI'O CBCTA IIPpH
NNepexoJ€ aroMa M3 OAHOI0 CTAOMOHAPHOI'0 COCTOSHHA B

Jpyroe.

OOBsiCHeHNE NPUHIUIIA JEHCTBUS Ja3epa.
®u3nKa aTOMHOTO HaGntonenue tpekoB anbda-dactuil B Kamepe BuiibcoHa.
sapa u Peructpauus siiepHBIX HU3Ty4EHUN C MOMONIBIO CUETYMKA
3JIEMEHTapHBIX ['evirepa.
YacTHIL Pacuer sHeprum cBsA31 aTOMHBIX SA€ED.

[Tonumanue NCHHOCTH HAYYHOI'O IIO3HAHHA MHpaA HC
BOO6HI€ A 49CJIOBCUCCTBA B LOCJIOM, a AJI1I KaXAoro
06yqa10mer 0Cia JIMYHO, HOCHHOCTH OBJIaJACHHUA MCTOAOM
HAaY4YHOI'O IIO3HAHHUA I OOCTHZKCHHA YCIICXAa B JIFOO0M
BUAC HpﬁKTH‘I@CKOfI ACATCIIBHOCTH.

Bcenennas u ee I60JIIOYUA

Crpoenue u OObsicHeHUE MoJIeTu paciupstoielics BeeneHHOM.
pasButue Beenennoi
[IpoucxoxieHue HaGmtonenue 3Be3n, JlyHel W miaHeT B TEJECKOIL

CoTHEYHOM CUCTEMBI Ha6JHOIICHI/I€ COJIHCYHBIX ITITCH C IIOMOIIBIO TCICCKOIIA.

YUYEBHO-METO/JINYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI
YUYEBHOM JUCHUILJIUHBI
«ECTECTBO3HAHMUE»

OcBoenue  mporpamMmbl  yueOHOM  auciuiuimHbl  «EcTecTBO3HaHUE»
npeanosjaraeT Haauyue B MpoQecCHOHANBbHON 00pa3oBaTeNbHON OpraHu3alllu,
peanu3yromieil  00pa3oBaTeNIbHYI0 MPOrpaMMy CpeIHEro oouero ooOpa3oBaHUS B
npenenax ocBoeHus: OITOIT CIIO na 6a3e ocHOBHOTO 0011er0 00pa3oBaHusl, yueOHbIX
KaOWHETOB MO (U3HKE, XUMHUU, OUOJIOTUH, B KOTOPHIX HMEETCS BO3MOKHOCTH
obecrneunTh CBOOOHBIN AocTyn B IHTEpHET BO BpeMs yueOHOTO 3aHATHUS U B TIEPHO/T
BHEYUYEOHOU AEATENBHOCTA 00YYaIOLIUXCSl.

B cocraB kabuHeToB 10 (GU3MKE, XUMHUH, OUOJIOTHMH BXOAT J1aOOpaTopuu ¢
71a00paHTCKON KOMHATOM.

[Tomenienus: KaOMHETOB (PUBHKHU, XUMUU U OMOJIOTMH JOJKHBI YIOBIETBOPATH
TpeboBarmsiM CaHUTAPHO-IMUIEMUOIOTHICCKUX TpaBwn u HopMmatuBoB (CanlluH
242 No 178-02) m ObITh OCHAIICHBI TUIIOBHIM OOOPYAOBAaHHMEM, YKa3aHHBIM B
HACTOAIIUX TPEOOBAHUSIX, B TOM YHUCJIE CIHEHUAIU3UPOBAHHON y4eOHOU MeOenpio u
cpeacTBaMu OOydYeHHs, JAOCTATOYHBIMU JUIS BBITIOJIHEHUS TPEeOOBaHUM K YPOBHIO

28



HOJrOTOBKU O0YYarOIIUXCsl.

B kaOuHeTax JOKHO OBITH MyJNbTUMEIUNHHOE 000PYAOBAaHUE, MOCPEICTBOM
KOTOPOTO0  y4YaCTHUKM  00pa3oBaTeNbHOIO  Mpolecca MOTYyT  MpOCMaTpUBaTh
BU3YaJIbHYIO0 HH(POpPMAIHUIO 10 (pU3MKe, CO3/1aBaTh PE3EHTALlMHU, BUACOMATEPUAIIBI U T.
.

B  cocraB  y4eOHO-METOIMYECKOTO M MaTEpUAIbHO-TEXHUYECKOTO
oOecrnieyeHus porpaMMbl yueOHOM TUCHUIUINHBI « ECTECTBO3HAHNE» BXOMST:

¢ MHOTO(YHKIIMOHAIBHBIM KOMITJIEKC MPETo1aBaTes;

e HarjsigHble NOCOOMs (KOMIUIEKTHI YYEOHBIX TaONMI], IUIAKATOB, IMOPTPETHI
BBIJIAIOIIMXCS YUEHBIX B 00JJACTH €CTECTBO3HAHUS U T. 11.);
MH(}OPMallMOHHO-KOMMYHHKAIIIOHHBIE CPE/ICTBA;

AKPaHHO-3BYKOBBIE MOCOOUS;

KOMILJIEKT 3JI€KTPOCHAOXKEHUSI KAOUHETOB;

TEXHUUYECKUE CPEJICTBA O0yUECHUS;

JE€MOHCTPALIMOHHOE 000pynoBaHuEe (0OOIIEr0o Ha3HAYEHUs] U TEMATUYECKUE
HaOOPBHI);

e JabopaTropHOe 00opyAoBaHHUE (00IIEr0 HA3HAYCHUS U TEMAaTHYECKHEe HaOOpHI, B
TOM 4HCI€ JUIS TOCTAaHOBKM JE€MOHCTPAIIMOHHOTO U  YYEHHYECKOTO
JKCIEPUMEHTA, PEAKTUBBHI);

® CTaTUYECKHE, MHAMUYECKHE, JIEMOHCTPALMOHHBIE M PA3AATOUYHBIE MOJENH,
BKJItOYasl HATypaJIbHbIE OOBEKTHI;

® BCIIOMOTAaTEIbHOE 000PY/I0OBAHHUE;

® KOMIUJIEKT TEXHMUYECKON JOKyMEHTAIMH, B TOM YHCJIE IMMAclopTa Ha CPEACTBa
oOyueHus, THCTPYKITUH 110 UX UCIIOJIF30BAHUIO U TEXHHUKE 0€30MacHOCTH;

e OuOMMOTEUHBIN (DOH/I.

B Oubnumoreunblii ¢GoHA BXOAAT Y4YEOHUKH, YUEOHO-METOIUYECKHE
koMmmuiekTel  (YMK), oOecneunBaromue  OCBOCHHE  yYCOHOM  JAMCITUTLIMHBI
«EcrecTBO3HaHUE», PEKOMEHIOBAHHbIE WM JOIYIICHHbIE [UIsI WCIOJb30BaHUS B
npohecCHOHATIBHBIX o0pa3oBaTeNbHbIX OpraHu3alMsIX, pean3yroux
00pazoBaTeNpHYIO MTPOTrpaMMy CPEIHEro 00IIero oOpa3oBaHUs B Mpeaeaax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO OOIIET0 00pa30BaHUsI.

bubmuoreunsit  ¢GoHx  MoxkeT ~ OBITh  JOMONHEH  (PU3NYSCKUMU
SHIMKJIONIEUSMH, aTjacaMmH, CJIOBapsIMH, CIPABOYHUKAMH 10 (U3MKE, XUMHH,
OMOJIOTMH, HAYYHOM M HAy4YHO-NOMYJISPHOW JUTEPATypOld €CTECTBEHHO-HAYYHOTO
COJIepKaHusl.

B npouecce ocBoeHus nporpaMmbl yueOHON AUCHUIUIMHBI « EcTecTBO3HaHME»
CTYICHTBl JOJKHBI HMMETh BO3MOXXHOCTh JIOCTYNAa K DJIGKTPOHHBIM Y4YEOHBIM
MaTepuaiaM 1o €CTeCTBO3HAHUIO, BKIItoUas (PU3UKY, XUMUIO, OMOJIOTHIO, UMEIOLIUMCS
B CBOOOAHOM JocTyne B ceTu HHTepHEeT (91EeKTpPOHHBIM KHHMraM, MpPaKTUKyMaM,
tectam, MaTepuanam EI'D u ap.).
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roCyJlapCcTBeHHbIN yHuUBepcUTeT, 2013. — 156 ¢. — Pexxum noctyna: mo moamucke. —
URL: https://biblioclub.ru/index.php?page=book&i1d=232817 (mata oOpalieHus:
23.05.2022). — TeKcT : 3JIEeKTPOHHBIIA.

4. ApOy3oBa, E. H. Meroauka oOydenus: Ouosoruu : yuednoe nocooue / E. H.
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— Capanck : MopIoBCKUM TOCYJapCTBEHHBIN NEAATOTUYECKUN YHUBEPCUTET UMEHU M.
E. EsceBbeBa, 2020. — 99 c¢. — Pexum pgocrtynma: mno mnoamnucke. — URL:
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yuebHoe mocobue / A. B. CmmpnoBa, C. A. CmupHOB ;MoOCK. Ted. roc. yH-T. —
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HNuTepHeT-pecypcesl
o www.class-fizika.nard.ru («Knacc!nas qocka ass m0003HATEIBHBIX) ).
o www.physiks.nad.ru («®uszuka B aHUMAIIIX»).

e www.interneturok.ru («Bumeoypoku mo mpeameTram MIKOJIbHON MPOTPaMMBbI»).
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