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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o011eo0pa3zoBaTebHON y4ueOHOU JTUCHUTUTUHBI
«EctecTBO3HaHUE» IpeAHA3HAUCHA JJISI U3YUYCHUSI €CTeCTBO3HAaHUSI B EHOTaeBcKOM
dumuane ['AOY AO BO «AT'ACY», peanusywonieM o0pa3oBaTelbHYIO
porpaMMmy cpeaHero oOmiero oOpa3oBaHUs B TpejAeiaX OCBOCHHS OCHOBHOM
npodeccuonansHoil 0o6pazoBarenbHol nporpammbl CITO (OITOIT CITIO) Ha Oaze
OCHOBHOTO oO0uiero oOpa3oBaHus, 0pH MOATOTOBKE KBaJU(UIIMPOBAHHBIX
pabouux, CayKanmx.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuit ®I'OC cpennero obiiero
o0pa3oBaHUs, TMPEIBABISIEMBIX K CTPYKType, COACPKAHUIO U pe3yJbTaraMm
OCBOCHUsI y4eOHOW aucuuruinHbl «EcTecTBO3HaHME», B COOTBETCTBUU C
PexomenanusiMu 1Mo opraHu3aiu MOJTyYeHHs] CpeHero oliero oopa3oBaHUs B
nmpejesax OCBOCHUsI 00pa3oBaTEIbHBIX MPOTPAMM CpeHero NnpodhecCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsS C y4eTOM TpeOOBaHMUIA
dbenepanbHbIX TOCYAAPCTBEHHBIX 00pPAa30BATENIbHBIX CTAHJIAPTOB M IOJTyYaeMOM
npodeccud WM CHENHAIBHOCTH CpeHEero NPo(ecCHOHATBHOTO 00pa30BaHUS
(muceMo JlemaprameHTa TOCYIapCTBEHHOW TMOJIUTUKH B cdepe MOATOTOBKH
pabounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpamMmmbl «EcTecTBOo3HaHME» HAMPaBICHO HA JIOCTHXKCHHE
CJIEIYIOIINX LIETICH:

* OCBOCHHME 3HAHUN O COBPEMEHHOW €CTeCTBEHHO-HAYYHOU KapTUHE MHUpa U
METOJIaX E€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOoJiee BaXKHBIMU HICAMU H
JOCTI)KEHUSIMH ~ €CTECTBO3HAHUS, OKA3aBIIMMH OIpEesioniee BIUSHUE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

* OBJIQJICHHE YMEHUSMU NMPUMEHSThH MOJYyYECHHbIE 3HAHUS JJISI OOBSICHEHUS
SBJICHUN OKPYXKAIOLIEro MHUpPA, BOCHPUATUS WH(GOPMAIIMN €CTECTBEHHO-HAYYHOTO
U Tpo(EeCCHOHATLHO 3HAYMMOTO COJIEP’KAaHUS, DPA3BUTHE HHTEIICKTYaJIbHbIX,
TBOPUYECKHX CIIOCOOHOCTEH M KPUTHUYECKOTO MBIIUICHUS B XOJAE IPOBEICHUS
MPOCTENIINX HWCCICAOBAHUN, aHaIW3a SIBIICHWM, BOCHPHUATHS W HHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MH(POpMAIINH;

* BOCIIUTAHKE YOSKICHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHHOUW MPUPOJIBI
Y HCTIONH30BAHUS TOCTHYKCHUI €CTECTBEHHBIX HAYK JUIsl PA3BUTHS [IUBUIN3AIUN U
MOBBINIICHUS Ka4eCTBA KU3HU;

* TMPUMEHEHHE eCTECTBEHHO-HAYYHBIX 3HAHHK B MPodecCHOHATBHON
JESTENHbHOCTA M TIOBCEAHEBHOW IKM3HU I oOOecredeHus Oe30MacHOCTH
KU3ZHEJEATECITLHOCTH, TPAMOTHOTO WCIIOIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA;,
OXpaHbI 3/I0POBBS, OKPYKAIOLIEN CPEIbI.

B mporpammy BKIIFOUE€HO cojepIKaHWe, HAlpaBICHHOEC Ha (JOPMUPOBAHUE Y
CTYJICHTOB KOMIICTCHIIMH, HEOOXOAUMBIX I KadecTBeHHOTO ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOTO 001IeT0 00pa30BaHMs C TIOJYYCHUEM CPETHErO OOIIero
oOpa3oBaHus; MPOrpaMMbl  MOJTOTOBKM  KBAIU(PUUIUPOBAHHBIX  PabOUUX,
ciyxanux (ITIKPC).

[Iporpamma MOXET WCIIOJNB30BATHCS JPYTUMU  MPOGECCHOHATHHBIMH
oOpa3oBaTeIbHBIMH  OpPTaHU3AlUSAMH,  PEATU3YIONIMMUA  00pPa30BATECIBHYIO
porpaMMmy cpeaHero oOiiero oOpa3oBaHUs B MpeAesiaX OCBOCHHS OCHOBHOM



npodeccruoHanbHOil oOpazoBaTenbHO mporpammbel CIIO Ha 0a3e OCHOBHOIO
obmero oopazoBanus (IITIKPC, ITTICC3).
OBIIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUIIJIMHBI
«ECTECTBO3HAHMUME»

EcrtecTBO3HaHUEe — Hayka O SIBICHMSIX M 3aKOHaX Mpupojibl. COBpeMEeHHOE
€CTEeCTBO3HAHME BKIIIOYAET MHOXKECTBO €CTECTBEHHO-HAY4YHBIX OTpacie, wu3
KOTOpbIX HauOoJiee BAXKHBIMHU SIBISIOTCS (u3MKa, XuMHUs u Ouonorus. OHO
OXBaTBIBAET IIMPOKUN CIIEKTP BOIMPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
MIPUPO/JIbI, KOTOPHIE MOXKHO pacCMaTpUBaTh Kak €IMHOE 1IEJI0¢.

EcrecTBeHHO-HayuHble 3HAHUS, OCHOBAaHHbIE HAa HUX TEXHOJIOTHUU
bopMUPYIOT HOBBIM 00pa3 Ku3HH. BhICOKOOOpAa30BaHHBIA YEIOBEK HE MOXKET
JUCTAHIIUPOBATHCS OT (YHIAAMEHTAJIbHBIX 3HAHUM 00 OKpYyKalolleM MUpe, He
PHUCKYSI OKa3aThCsl 0€CIIOMOIITHBIM B TPOGECCUOHAILHON JIEITEIIbHOCTH.

JItro6oe mepcreKTUBHOE HAIMpaBJICHUE JEATEIbHOCTH YejoBeKa MPsSMO WU
KOCBEHHO CBSI3aHO C HOBOW MaTepuaabHOW 0a30i M HOBBIMH TEXHOJIOTHUSMH, U
3HaHUE WX €CTECTBEHHO-HAYYHOU CYIITHOCTH — 3aKOH yCIiexa.

EcrecTBOo3HaHMEe — HEOThEeMJIEMas COCTABIISIIONIAS KYJIbTYPhI: OMpPEACIIsis
MHUPOBO33PEHUE YEJIOBEKAa, OHO TPOHMKAET U B TyMaHUTapHyi cdepy, U B
OOIIIECTBEHHYIO  JKM3Hb.  PallMOHaIbHBIH  €CTECTBEHHO-HAY4YHBIH  METOJ,
chOpMHUPOBABIINICS B paMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-
HAy4YHYH0 KapTUHY MHpa, HEKoe 00pa3Ho-puimocodpckoe 0000IMmEeHHE HayUYHBIX
3HAHUM.

OcHOBY ecTeCTBO3HAHMS TpeNCTaBisieT (U3MKa — HayKa O MpHUPOJE,
u3ydaromasi HaulOosee Ba)KHbIE SBJICHUS, 3aKOHBI M CBOWCTBa MaTepHAIBHOIO
mupa. B Qusuke ycTaHaBIMBaIOTCS YHUBEpPCAJIbHBIE 3aKOHBI, CIPaBEJIMBOCTD
KOTOPBIX TMOATBEPKIAETCA HE TOJBKO B 3EMHBIX YCIOBHUSIX U B OKOJO3E€MHBIX
MPOCTPAHCTBAaX, HO M BO Bcel Bcenennou. B »sTtoM 3akimroyaercs OauH U3
CYIIECTBEHHBIX TMPU3HAKOB (U3UKKM Kak (yHIAaMeHTanbHONH Hayku. Dusuka
3aHMMAaeT 0CO000€ MECTO CPEIM €CTECTBEHHBIX HAYK, TOITOMY €€ MPUHATO CUUTATh
JUJEPOM ECTECTBO3HAHUSI.

EcTecTBO3HaHME Kak HaykKa O SIBIICHHSIX W 3aKOHAX MPUPOABI BKIIOYAET
TaKXe OJHY U3 BAXHEUIIUX OTPACIEN — XUMHIO.

XuMHsI — HayKa O BEIIECTBaX, HMX COCTaBE, CTPOCHWH, CBOWCTBAaX,
Mpoleccax MpEeBpallCHUs, HCIOJIb30BaHUM 3aKOHOB XUMHUHM B TNIPAKTUYECKOUN
NEeATENbHOCTH JI0JIEN, B CO3JaHUN HOBBIX MaTEPHUAJIOB.

buonorusi — cocTaBHas 4YacTb €CTECTBO3HAHUA. OJTO Hayka O >XUBOHU
npupojie. OHa U3y4yaeT PacTUTENbHbIN, )KUBOTHBIM MHUP M YEJIOBEKa, MCHOJb3Ys
KaK COOCTBEHHBIC METOJIbI, TAK M METOJBl IPYTrUX HAYK, B YaCTHOCTU (PU3HKH,
XAMHUHU U MAaTeMAaTUKU: HAOIIOJCHUS, SKCIICPUMEHTHI, UCCIICIOBAHUS C TMTOMOIIBIO
CBETOBOTO M DJICKTPOHHOTO MHKPOCKOIA, 00OpabOTKYy CTaTUCTUYECKHX JTaHHBIX
METOJaMHU  MaTEMaTUYeCKOM CTaTUCTUKM u  Jp. buonoruss  BbIABISET
3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM YUCJE 0OMEH
BEILIECTB, POCT, PA3MHOKEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, IBOJIIOLUIO U

Ap.



B mpodeccnonanbHpix 00pa30BaTEIbHBIX OPraHU3AlMAX, PEATH3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefaHero oOiiero oOpa3oBaHUsS B Mpeaeiax
ocBoeHus OIIOII CIIO na 0a3e ocHOBHOro o0OImero oOpa3oBaHUsA, H3y4aeTCs
WHTETpUpOBaHHas y4deOHas aucrumuinHa «EcTecTBO3HaHWE», BKIIOYAIONIas TpU
paszzena, o0aaroIre OTHOCUTEIBHON CaMOCTOSTEIBHOCTIO B IIEJIOCTHOCTBIO —
«Dusukay, «Xumus», «bHOIOTHS» — UYTO HE HAPYMIAeT MPUBBIYHYIO JIOTHKY
€CTECTBEHHO-HAYYHOTO 00Pa30BaHMsI CTYICHTOB.

[Ipu ocBoenuu mnpodeccuit CIIO coumnanbHO-?KOHOMHUYECKOTO MPOPUIs
€CTeCTBO3HAHME u3y4aercs Ha 0azoBom ypoBHe DPI'OC cpenmnero oobiero
oOpaszoBaHus ¢ yueToM crienuuku ocBauBaemoi npodeccum.

OTO0 BBIpaXaeTcs B COJACP)KAHWM OOy4YEHHs, KOJHMYECTBE YacoB,
BBIJICTSIEMBIX HAa W3YyYEHHE OTACIBHBIX TEM IMPOrpaMMBbI, TITYOWHE WX OCBOCHUS
oOyJaromuMucs, o0beMe U XapakTepe MPaKTHUECKUX 3aHATHH, BHIAX
BHEAYTUTOPHON CaMOCTOSITEIBHON pabOTHI CTYICHTOB.

B mpomecce  peanmzanmuu  coAepXKaHHWs ~— Y4eOHOW  TUCIUTUTAHEI
«EcTtecTBO3HaHMe» 3HAaUMMO H3ydeHHE pazaena «Du3uka», KOTOPBIA BHOCHT
CYIICCTBCHHBIN BKJIaJ B CHCTEMY 3HaHHI 00 OKpYyKarolleM MHupe. DTOT paser
ABISIETCA CUCTEMOOOPA3YIOUMM [Js APYTUX pa3felloB yuyeOHOM AMCLUILIUHBI,
TIOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE COJECp)KAHHUS KypCOB XUMHUU H
OuoJioruu.

[Tpu uzyyenun yueOHOro Marepuasia 1o XMMUU U OUOJIOTHH 11e71ecO00pa3Ho
aKIIEHTUPOBaTh BHHUMAaHHE OOYYAIOMIMXCS Ha >KU3HEHHO BaXHBIX OOBEKTaxX
OpUpOABl M OpraHu3Me 4YesoBeka. JTo Tuipocdepa, atmocdepa u Ouocdepa,
KOTOPBIE PacCMaTPUBAIOTCS C TOUKHU 3PEHHSI XUMUUYECKUX COCTABOB M CBOMCTB, UX
3HAUEHUS JJIA KU3HEJEATEIHHOCTH JIIOJIEH, 9TO COAEpKaHUE, OCBEHIAIOIEe POJIb
BRXHEHIINX XMMHUUYECKHX DJIEMEHTOB B OpraHM3ME 4YelIOBEeKa, BOMPOCHI OXPaHBI
3I0pPOBbsI, MPO(HUIAKTUKYA 3a00JIEBAaHUM W BPEAHBIX MPHUBBIUCK, IOCIEICTBUI
MU3MEHEHHMsI Cpe/Ibl OOMTaHUS YEeIOBEKA JIJISl YEIOBEYECKOM [IMBUITH3ALINN.

3aMeTHOE MECTO B COJCpKAHUU Y4eOHOU AUCIUIUIMHBI 3aHMMAeT Y4eOHbBIN
MaTepuall, He TOJbKO (HOPMUPYIONIUNA €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa Y
CTYJIEHTOB, HO U PACKPBIBAIOIINI MPAKTHYECKOE 3HAYCHHE €CTECTBEHHO-HAYYHBIX
3HaHMA BO BCEX cdepax >KU3HU COBPEMEHHOro OOIecTBa, B TOM 4YHUCJE B
ryMaHUTapHOU cdepe.

B nienom yuebnas nucnumnuna «EcTecTBO3HaHUE», B COEpKAHUN KOTOPOU
BEIyIIMM KOMIIOHEHTOM SBIISIOTCS HAy4YHbIE 3HAHUS ¥ HAyYHBIE METOIBI
MO3HAHMS, MO3BOJISIET CPOPMHUPOBATH Y OOYHAIOIIMUXCS LIETOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHYy MHpa, MPOOYIUTh Yy HUX IMOIIMOHAIBHO-TIEHHOCTHOE
OTHONICHHE K HW3y4yaeMOMYy MaTepuany, TOTOBHOCTH K BBIOOPY NIE€HWCTBHIA
OTIPEJICTICHHOW HAIPaBIICHHOCTH, YMEHHUE KPUTHYECKU OIICHUBATH CBOU U UYKHE
JNEUCTBUA U TOCTYIIKH.

WuTerpupoBanHOe  cofep)kaHuWE  Y4eOHOM  TUCIHHUIUIMHBI — MO3BOJISET
MpenoaBaTesM GU3NKN, XUMAHA U OMOJIOTHH COBMECTHO OPTaHU30BATh N3YUCHUE
€CTECTBO3HAHUSA, WCIOJIB3ySd HWMCIOIIHUECS YaCTHBIE METOAMKU TPETOaBaHUS
npeaMera.



Nzyuenue o011eo0pa3zoBaTenbHON yueOHOU JTUCHUTUTAHBI
«EctecTBO3HaHME»  3aBeplIacTCs ~ MOJBEJACHUEM  UTOTOB B dbopme
nudpepeHIMPOBAHHOTO 3a4eTa.

MECTO YYEBHOH JUCIUIIJINHBI B YYEBHOM IIJIAHE

VYuebnas aucuurmHa «ECTeCTBO3HAHUE)» SBISIETCS Y4€OHBIM IPEAMETOM
o BBIOOPY M3 00s3aTeNbHON MpeaMeTHOM obsiactu «EcTecTBeHHBIE HAyKH)
®I'OC cpennero odiero oopa3zoBaHusl.

B Enotaesckom ¢dumane 'AOY AO BO «AT'ACY», peanusyroiiem
oOpa3zoBaTebHYI0 TpOorpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpeenax
ocoenus OIIOII CIIO na 6a3e OCHOBHOro oOuiero ooOpa3oBaHus, ydeOHas
muciuiuinHa  «EctecTBo3HaHMe» u3ywyaeTcs B 00HIeo0pa3oBaTEIbHOM  ITMKJIE
yueOHoro miana OIIOIT CIIO na ©6a3e ocCHOBHOro oO0IIero oOpa3oBaHUS C
noyiyueHueM cpeanero odmero oopazosanus (ITIIKPC).

B yueOnom mnane [MIIKPC mecto yueOHo# aucuuminbbl «EcTecTBOZHaAHUE Y
— B cocTaBe 001Ieo0pa3oBaTebHbIX YYEOHBIX JUCIUIUIMH 1O BBIOODY,
dbopmupyembix U3 00s13aTeNbHBIX TpeaMeTHBIX obnacteit ®I'OC cpennero obmiero
obpazoBanus, mis npodeccuit CIIO conumanbHO-?KOHOMUYECKOTO MpOdus
npodeccroHaILHOr0 00pa30BaHMS.

PE3YJBbTATHI OCBOEHUS YYEFHOM JUCIIATIINHBI

OcBoeHne cojlepxaHusg  y4yeOHOM  AuCIUIUIMHBI  «EcTecTBO3HAHUE)»
oOecreynBaeT JOCTUKEHUE CTYIEHTaMU CIEIYIOIHUX PE3YIbTaTOB:

* TUYHOCHIHBIX:

— YCTOWYMBBIA HWHTEpPEC K HCTOPUM M JOCTHKEHHSIM B 00JacTu
€CTECTBEHHBIX HAaYK, YYBCTBO FOPJOCTH 32 POCCUNCKHE €CTECTBEHHBIE HAYKU;

— FOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHuUs, MOBBIIICHUIO KBATM(DUKAIIUU B
u3- OpaHHOW MPOGECCHOHAIIBHOW IEATEIbHOCTH C HCIIOIh30BaHHMEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTHUBHOE OCO3HAHHE 3HAYMMOCTA KOMIIETEHIIMHA B 0OJlacT
€CTECTBEHHBIX HayK [JIi 4YelloBeKa H OOIIeCTBAa, YMEHHE HCIOJIb30BaTh
TEXHOJOTUYECKHUE JOCTHIKEHUS B 00NacTu (GU3NKW, XUMHH, OWOJOTUU IS
MOBBIIIEHNUS COOCTBEHHOTO HMHTEIUICKTYaIbHOTO pPa3BUTHUA B  BBIOpaHHOU
po¢eCCHOHATILHON JISATEIIbHOCTH;

— YMEHUE MPOaHATU3UPOBATh TEXHOTCHHBIE MTOCIEACTBUS IJI OKPYXKAOIIEeH
cpeabl, OBITOBOM U MPOU3BOICTBEHHOMN JEATEIbHOCTH YEIOBEKA;

— TOTOBHOCTH CAMOCTOSITEJILHO JOOBIBATH HOBBIEC I C€0S €CTECTBEHHO-
HAayYHbIE 3HAHUS C WCHOJB30BAHWEM IS O3TOTO JOCTYIMHBIX HWCTOYHHUKOB
uHbopMaImy;

— YMEHHUE YIpPaBJsATh CBOEW MO3HABATENBHOU AEATEIbHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJNIEKTYaIbHOTO Pa3BUTHSL;

— yMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHS B KOMAHJIE TIO
pelIeHno O0INX 3a7a4 B 00JaCTH €CTECTBO3HAHUS,

* MmemanpeomMenHuix.

— OBJAJICHUE YMCHHSIMHU W HABBIKAMH Pa3JIMYHBIX BHUJIOB MMO3HABATEIHHOU
NEeATEeNIbHOCTH ISl U3YUYEHUS Pa3HbIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MUPA;



— TPUMCHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIOACHHS, HAyYHOTO
AKCIIEPUMEHTA) JUTsl U3YYCHHS Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, C  KOTOPBIMH  BO3HHUKAET  HEOOXOAUMOCTh  CTAJKHUBAaThCA B
npodeccruoHanbHOM cdepe;

— YMEHHUE OMNpPEACNATh IEJU U 3aJauyd JCSITCIIbHOCTH, BBIOMpATh CPEICTBA
JUTSI X JOCTHIKEHUS Ha TIPAKTHUKE;

— YMEHHE WCIOJb30BaTh pPa3jIMYHBICE WCTOYHUKH IS TIOMy4YEHUS
€CTCCTBCHHOHAYYHOW WHQPOpPMAMK M OICHUBAaTh €€ JIOCTOBEPHOCTh IS
JTOCTHXKCHUS ITOCTABIICHHBIX 1IEIeH U 3a/1a4,

* npeoOMemHuix:

—  chOpPMHPOBAHHOCTh TMPEACTABICHHA O IIEJIOCTHOM COBPEMEHHOM
€CTCCTBCHHOHAYYHOW KapTHMHE MHpa, TMPUPOJIC KaK SAMHOU IEJIOCTHON CHCTEME,
B3aMIMOCB3W 4YEJIOBEKA, MPHUPOALI M 0OINEeCTBa, MPOCTPAHCTBECHHO-BPEMEHHBIX
Macmtabax BeceneHnnoii;

— BJIQJICHHC 3HAHUSAMH O Han0OJIee BaXKHBIX OTKPBITUSAX U JOCTHIKCHHUSIX B
00J1aCTH €CTECTBO3HAHMS, IMOBIUSABIINX HA SBOJIFOIUIO TMPEJCTABICHUN O MIPUPOJIC,
Ha pPa3BUTUE TCXHUKHU U TCXHOJIOTHUH;

— cOpMHUPOBAHHOCTh YMECHUS TMPUMEHATH €CTECTBEHHO-HAYYHBIC 3HAHHS
JUIsI OOBSICHCHHSI OKPYXKAIOUIUX SIBJICHWH, COXPAaHCHUS 3J0POBbs, 0OECICUCHUs
0C30MaCHOCTH  KU3HEJCATCIBHOCTH, OCEPEKHOTO OTHOLICHUS K  MPHUPOJE,
palMoOHAIBLHOTO TPUPOJIONIOIH30BAHMS, a TAKXKE BBITIOJHEHUS POJU TPaMOTHOTO
OTpeOUTEIIS;

— c(OpMUPOBAHHOCTh TPEJACTABICHUNH O HAYYHOM METOJEC ITO3HAHUS
IPUPOJIBI M CPEJICTBAX M3YUCHHSI MeramMupa, MakKpoMHUpa U MUKpOMHpA; BIaJCHUE
IpUeMaMH €CTECTBEHHO-HAYYHBIX HAOIIOICHH, OMBITOB, UCCIICIOBAaHUN U OLIEHKHU
JIOCTOBEPHOCTH TOJYYCHHBIX PE3yJbTaTOB;

— BJIQJICHUEC TOHATUHHBIM aIlllapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOIIUM
M03HAaBaTh MUP, YYaCTBOBATh B JIMCKYCCHUAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIONIB30BaTh  pPa3JIMYHbIE  HCTOYHMKKA  HMHPOpPMAIMKU  JUII  TOATOTOBKH
COOCTBEHHBIX pabOT, KPUTUUECKH OTHOCUTHCA K coobmenusm CMU, coaepxamum
Hay4HYI0 HH(OpMAIIHIO;

— c(hopMHpPOBAaHHOCThP YMEHHHM IIOHMMaTh 3HAYUMOCTh €CTECTBEHHO-
HAay4YHOT'O 3HAHMS JIJII KaXJIOr0 YeJIOBEKa HE3aBHCHMO OT €ro MpodeCcCHOHAIbHON
NEATeIIbHOCTH, pa3inyath ()aKThl W OICHKH, CPAaBHHBATh OIICHOYHBIC BBIBOJIBI,
BHJICTh MX CBSI3b C KPHUTEPUSIMHU OIIEHOK M CBSI3b KPUTEPHEB C OIpPEICICHHOMN
CHCTEMOU LIEHHOCTEM.

COJIEP)KAHUE YYEBHOH IVCHOUIIJIUHBI

OU3UKA
BBenenue
®usnka — ¢yHIaMEHTalbHAas Hayka O Ipupoje. EcTecTBEeHHO-HAy4YHBIN
METO/I MO3HAHUS, €T0 BO3MOXHOCTH U T'PAHULIBI TPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpHUs B IMPOLECCE MO3HAHUA NpUpoAbl. MoaennpoBanue
du3nUeckux sIBICHUM W mpoueccoB. EcTecTBeHHO-HaydyHass KapTUHA MUpa U €€
BAKHEHUIIINE COCTABIISIIOLINE.



EnuHCTBO 3aKOHOB IIpUpoABI M COCTaBa BewlecTBa BO BceneHHOM.
OtkpeiTuss B (U3MKE — OCHOBAa Iporpecca B TEXHUKE U TEXHOJIOTHMU
MIPOU3BOJCTBA.

MexaHuka

Kunematuka. Mexanudeckoe nuxkenue. Cucrema orcuera. Tpaekropus
newxkenusd. llyte. Ilepemermienue. PaBHOMEpHOE IIPSAMOJIIMHENHOE JBUKEHUE.
CxopocTb. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBMXKCHHUS. 3aKOH CIIOKECHUS
ckopocteil. I'paduku nBwxkenus.  CpenHssi CKOPOCTh MNpU HEPABHOMEPHOM
JIBUKECHUU. MTrHOBEHHAass CKOPOCTb. PaBHOYCKOpEHHOE  IPAMOJIMHEMHOE
nBwxkeHue. Yckopenue. CBoOomHOe majzeHue Tell. KpuBoIuHEWHOE ABUKEHUE.
VYrioBas ckopocTh. PaBHOMEpHOE NIBUXKEHHME MO OKpyx)HOCTHU. LleHTpocTpemu-
TEJbHOE YCKOPEHUE.

Jlunamuka. Macca u cuwiia. Bzaumonaencrsue tea. 3akoHBI JUHAMHUKU. CHIIBI
B npupoje. Crocobsl u3Mepenus cuil. MHepuuaibHas cucTeMa OTcuera. 3aKoH
BCEMUPHOTO TAToTeHUs. HeBecoMOCTb.

3aKOHbI COXpaHeHus B MexaHuke. Mmmnynbc Tena. 3aKOH COXpaHEHUs
uMItyiabca. PeakTuBHOe ABWKeHHe. MexaHuueckas padbora. MomrHocTs. PaGora
CUJIBI TSATOTEHUS, CUJIbl YNPYTrOCTH M CHUJIbl TpEeHUsA. MexaHuuecKas IHEprusi.
Kunernueckass snHeprus. Kunernueckas sHepruss u pabora. IloTeHnmanbHas
SHEprus B TIpaBUTALMOHHOM Tone. [loTeHIManbHas JSHEpPrus  yOopyro
neOpMHUPOBAHHOTO Tella. 3aKOH COXPAHEHUS TTOJTHOM MEXaHUYECKON YHEPTHUU.

JlemoHcTpanuu

OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHKECHUSI.

Buapl MexaHM4eCKOro JBUKEHUS.

HNuepTHOCTH TEI.

3aBUCUMOCTh YCKOpPEHHS Tejla OT €ro MacChl M CHJIbI, ACHCTBYIOIIEH Ha
TEJIO.

PaBeHCTBO M NIPOTUBOIIOJIOXKHOCTH HAIIPABJICHUS CUJI JEUCTBUS U
MIPOTUBOJCUCTBUA.

HesecoMocTs.

PeaktnBHOE IBHKEHUE, MOJEIIb PAKETHI.

N3meHeHne 3Hepruu npu COBEPIICHUH PaOOTHI.

[IpakTrueckoe 3aHATHE

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI OT MACCHI Tea.

OCHOBBI MOJICKYJISIPHON PU3UKH U TEPMOAMHAMHUKHU

MonekynsipHas Quinka. ATOMUCTHYECKAs TEOpUsS CTPOEHHUSI BELIECTBA.
HaGmronennst W OOBITHI, TMOATBEPKIAIONINE AaTOMHO-MOJICKYJSIPHOE CTPOCHUE
BemecTBa. Maccel U pasMepbl MOJIEKYJI. TeroBoe NBMKEHHUE YACTHUL] BELIECTBA.
bpoyHoBckoe nBukenue. MpeanvHblii ra3. Temmeparypa kak Mepa cCpegHeu
KUHETHYECKOW DJHEPruyM YaCTUL. YPaBHEHUE COCTOSIHHUS HJICAIBHOTO Tasa.
Mzomporeccsl 1 ux rpadpuku. OOBICHEHHE arperaTHBIX COCTOSHHUN BEIIEeCTBA U
(Ga3oBBIX MEPEXOJOB MEXKIAYy HHUMH Ha OCHOBE AaTOMHO-MOJIEKYJSPHBIX
MPEICTaBJICHUI.




CBs3p MEXIy [aBICHUEM M CpPEIHEW KMHETHYECKOW JHEPrHEed MOJEKYJ
ra3a. Pabota raza. Mogens sxunkoctu. [IoBepXHOCTHOE HATS)KEHHE U CMAauMBaHHE.
Kpucrannuueckue n amopdubie BemecTBa. JKuakue KpucTasibl.

Tepmonunamuka. BuyTpenHsisi »Heprus. Pabora u Temnoornavya Kak
CcrocoObl  M3MEHEHUsS BHYTpeHHEWM »dHepruu. llepBblii W BTOpPOH  3aKOHBI
TepMoauHaMuku. [lpuHuunel aedictBust TeminoBbix MammH. KIIJ  TermoBsix
neuratened. TemioBble MallMHBI U UX MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI,
CBSI3aHHBIE C IPUMEHEHUEM TEILJIOBBIX MAIINH, U TPOOJIEMBI SHEPTOCOEPEKEHNUS.

JleMoHCcTpanu

JIBr>keHre OpOYHOBCKHUX YaCTHIL.

Huddyzus.

SIBiIeHMSI MOBEPXHOCTHOI'O HATSXKEHUSI U CMAYMBaHUS.

Kpucrannel, amopdHbie BelecTsa, JXUIKOKPUCTATUTMYECKUE TEa.

N3meneHne BHyTpeHHEN SHEPTUU TEJ MPU COBEPIICHUH PaOOTHI.

OCHOBBI JIEKTPOAMHAMMKH

OJIIeKTpOoCTaThKa. B3auMoAeicTBUE 3apsKEHHBIX TeNl.  JJIEKTPUUYECKHUI
3apsifl.  3aKOH  COXpPAaHEHHUs  dAJEKTpUYecKoro 3apsiaa. 3akoH  Kyrona.
DIIEKTPOCTATUUECKOE T0JIE, €TO0 OCHOBHBIE XAPAKTEPUCTUKHU U CBSI3b MEXKAY HUMHU.
[IpoBOJHUKM H HM3OJSITOPBl B AJEKTPO- CTATUYECKOM IOJIE. DJIEKTpUUYecKas
€MKOCTbh KOHJIEHCATOpa. DHEPTHUsl JIEKTPOCTATUUECKOTO TOJIS.

IMoctosHubii  TokK. IlocTosiHHBIM 3nekTpuueckuii Tok. Cuia Toka,
HaIpSKEHUE, DJIEKTPUYECKOE CONMpOTUBIICHUE. 3akoH Oma i yyacTKa LENH U
MOJTHOM H3JIeKTpuyeckod 1enu. PaboTa W MOIIHOCTH MOCTOSHHOTO TOKa. 3aKOH
Jxoyns—Jlenna. TeninoBoe I€MCTBUE AIEKTPUUECKOTO TOKA. DICKTPUUECKUNA TOK
B Pa3JIMYHBIX Cpeaax.

MarauTtHoe mnoje. MarHuTtHOe moJIE U €ro OCHOBHBIE XapaKTEPUCTHUKMU.
JlelicTBME MAarHUTHOTO TIOJiI Ha TMPOBOJAHUK C TOKOM. 3akoH Awmrepa.
Onextpoasurarenb. Cuna JlopeHua. SIBiaeHHE 3IEKTPOMArHUTHOW WMHIYKIIUU.
3akOH dJIeKTpoMarHuTHOM uWHAykuuu. IlpaBunmo Jlenma. CamMOUHIYKIIMS.
NHayKTUBHOCTH. DHEPTUsS MAarHUTHOTO TOJISI.

JleMoHCTpanuu

DJeKTpU3alus TeJ.

B3aumMonencTBre 3apsKEHHBIX TEIT.

HarpeBanne npoBOAHUKOB € TOKOM.

OmneIT Opcrena.

B3aumopelicTBre NpOBOJHUKOB C TOKOM.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.

PaGota snexrponBuraress.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpakTryeckoe 3aHATHE

COopka 2JIeKTPUYECKOM 1IENMU U U3MEPEHUE CUIIbl TOKA U HANPSIKEHUSI Ha €€
Pa3IMYHBIX YYaCTKaX.

Kosie0anusg 1 BOJTHBI
Mexanndeckue KoJieOaHuss U BOJIHEL.




CBoOonnbie koneOanus. Ilepumon, yacrota W aMIUIMTyAa KoOJI€OaHUU.
'apMonnyeckue konebaHua. MaTemMaTHUeCKUd M TNPYXUHHBIA  MasTHUKU.
[IpeBpailieHre 3HEprUM MPU TAPMOHUYECKUX KOJIEOAHUAX.

MexaHn4eckue BOJHBI M MX BUJbL. 3BYKOBBIE BOJHBL. YJIbTPa3BYKOBBIE
BOJIHBI. YJIBTPA3BYK U €r0 UCIOJIb30BAaHUE B MEUIIMHE U TEXHUKE.

DJEeKTpOMarHuTHbIE KosieOaHusd U BOJHbI. CBOOOAHBIE AIEKTPOMArHUTHbBIE
koneOanus. KonebarenpHblii koHTYp. Popmyna TomcoHa. BeiHyXIeHHBIE
ANEKTPOMAarHuTHbIE KojeOanus. ['apMOHHYECKHe 3IEKTPOMarHUTHbIE KOoJeOaHusl.
Onektpuueckuid pe3oHaHc. llepemenHbiil Tok. Dnektporeneparop. Ilonydyenue u
nepenaya 3yekTpodHepruu. [Ipobiemsl sHeprocoepekeHusl.

DNEeKTpOMarHuTHOE  ToJjie.  DJEKTPOMArHUTHbIE  BOJHBL. ~ CKOpPOCTH
ANEKTPOMArHUTHBIX ~ BOJH.  [IpMHUMNBI ~ paguocBsi3u U TEJIEBUACHUS.
Hcnonb3oBaHue 3M€KTPOMArHUTHBIX BOJIH PA3JIMYHOIO JAMana3oHa B TEXHUYECKUX
CpEelICTBAX CBSA3M, MEAMIIMHE, PU U3YYEHUH CBOMCTB BEIIECTBA.

CeetoBble BOJIHBI. Pa3BuTHe mnpenctaBieHUid O MPHUPOAE CBETA. 3aKOHBI
oTpakeHUs U TpeinomieHus cBera. Wurtepdepenius ceera. dudpakuus cpeTa.
Hudpakunonnas pemrerka. [lonspuszanus ceera. Jlucnepeus ceTa.

JIunzel. opmyna TOHKOM TUH3BI. ONTHYECKUE TPUOOPHI.

JleMoHCTpanuu

Konebanus maTemMmaTH4eCKOro v Npy>KMHHOTO MasiTHUKOB.

PaGora anekrporeneparopa.

N3nydyeHne U MpueM IEKTPOMarHUTHBIX BOJIH.

Pamnocss3e.

Paznosxenue 0enoro cBera B CHEKTP.

HNutepdepenmus u qudpakius cBeTa.

OTtpakeHre U PeIOMIIEHUE CBETA.

Onrtrueckue TpuoopHI.

[IpakTHUyecKre 3aHATUS

N3ydenne xonebaHuit MaTeMaTHIECKOTO0 MasTHUKA.

N3ydenne uaTepdepeHnn U TUPPAKIIUA CBETA.

JJIeMeHTbl KBAHTOBOM (PU3UKH

KBanToBbIE CBOMCTBA cBeTa. PaBHOBECHOE TeIUIoBOE nM3nydyeHue. KBanroBas
runore3a [lmanka. Dortosnektpuueckuii 3Qdexr. YpaBHeHHE ODUHIITEHHA IS
BHemHero horodddexra. PotoH. /laBienue cBera. [yann3M CBOMCTB CBETA.

dusznka aroma. Mogenu crpoenus aroma. OmbiT Pesepdopna. [loctymarst
bopa. OObsicHeHue JHMHENYATOro CHEKTpa BOJAOPOJAa HA OCHOBE KBAaHTOBBIX
noctysnatoB bopa. Ilornomenue w wucnyckaHue cBeTta aroMoM. KBaHTOBas
sHeprus. IlpuHumn felicTBUS U UCHOJb30BaHHME Jazepa. OnrTuyeckas
CIIEKTPOCKOIMS KaK METOJ U3yUYECHUS COCTABA BELIECTBA.

®du3uKa aTOMHOrO siipa W d3JeMeHTapHblx 4yactull. CoctaB W CTpOCHHE
atoMHOro simpa. CBOMCTBA SEPHBIX CHJI. ODHEPTrHsl CBS3M U JePEeKT Macchl
aTOMHOrO siapa. PangmoakTuBHOCTh. Buabl paJlMOAKTUBHBIX NMPEBPALICHUN. 3aKOH
pagnoakTUBHOTO pacnaga. CBOWCTBA HOHM3UPYIOUIUMX SACPHBIX H3JTYYCHUM.
PannoaktrBHBIE W3My4YeHUsS W UX BO3IACHCTBUE HA JKMBBIE OPraHU3MBbI. SepHbIC




peakiuu. SnepHas »HeEpreTuka. OJEMEHTApHble 4YacTUlbl. DyHIaMEHTaJbHbIE
B3aUMOJICUCTBUS.

JleMoHcTpanuu

dotorpdekT.

DOTO3IJIEMEHT.

N3nyuenue nasepa.

JInHeyaTeie CIIEKTPHI Pa3IMYHbIX BEIIECTB.

CueTynK HOHU3UPYIOLINX U3ITYYEHUN.

BceJsiennas 1 ee 3BoJIIOLMSA

Crpoenue u paszputue Bceenennoit. Kocmonorus. 3Be3nsl. TepmosinepHblid
cuHTe3. Mojnens pacmmpsoneiics BeeneHnou.

[Ipoucxoxaenne ConHeyHON cuctembl. 1IpOTOCONHIIE W MPOTOIIAHETHBIE
obmaka. OOpaszoBanue 1utaHeT. [IpoOnema  CyliecTBOBaHUST ~ BHE3EMHBIX
MUBWJIN3ALAH.

CoBpemenHas (pusnyeckas KapTHHA MUpA.

XUMUA

Oowan u neopeanuueckas Xumus
BBenenue

Xumuyeckas KapTHHAa MHpa KaKk COCTaBHasg 4acTh €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa. Pojib XuMHM B KHU3HU COBpeMeHHOro obmectBa. Hoseitmme
JTOCTHIKEHUSI XMMHUUYECKOM HAyKM B IIJIAHE Pa3BUTHUS TEXHOJIOTUM: XUMHUYECKas
TEXHOJIOTUSI—ONOTEXHOJOTUsI— HaHOTeXHOJoTHSA. [IpuMeHeHue OCTHUXKEHUU
COBPEMEHHON XUMHUH B TYMaHUTapHOU cdepe AesTeTbHOCTH 00IIeCTRa.

OcHOBHbIE OHSATHS U 3AKOHbI XUMHUH

IIpenmer xumuu. BemectBo. Atom. Monekyna. XUMUYECKUNA 3JIEMEHT U
dbopmbl ero cymiecTBoBaHMS. [IpocThie M CIIOKHBIC BEIIECTBA. AJUIOTPONIHS U €¢
MPUYUHBI.

JemoHcTpanus

HaGop moneneit aToMOB ¥ MOJIEKYIL.

M3mepenne BemiectBa. OCHOBHBIE 3aKOHBI XUMHUU. Macca aToMOB U
MOJIEKYJI. ATOMHas eIuHuIla Macchl. OTHOCHUTENbHBIE aTOMHAs U MOJIEKYJsIpHas
Maccel. KonmnuectBo BemiectBa. [locTtosinHas ABoraapo. MomsipHas macca. 3aKOH
ABoranpo. Momspabiii 00beM razoB. PacueTs! Mo XuMudeckum GopMyam.

3aKOH COXpaHEHHUs MacChl BEIIECTBA.

IMepuoauueckuii 3axkoH u Ilepuognueckasi cucrema XMuMHUYE€CKHX
jemenToB /I. U. MeHaeneeBa

Otkpseitue Ilepuoanueckoro 3akoHa. Ilepuoguyeckas cucteMa XUMHUYECKUX
anemenToB J[. . MenneneeBa kak rpadudeckoe oroopaxkenue [leproandaeckoro
3aKkoHa. lleproanyeckuii 3aKOH M CUCTEMA B CBETE YYEHHS O CTPOCHUH aToMa.
3aKOHOMEPHOCTH HW3MEHEHUSI CTPOCHHUS OJICKTPOHHBIX O000J0YEK aTOMOB U
XUMHUYECKHX CBOMCTB OOpa3yeMbIX 3JIEMEHTAMH IMPOCTHIX U CJIOXKHBIX BEIIECTB.
3nauenue llepuonnueckoro 3akoHa u llepmoguueckoll CHCTEMBI XHUMHUYECKUX




aneMeHToB [[. M. MenneneeBa i pa3sBUTUA HAYKM U NOHUMAHUSA XUMUYECKOU
KapTHHBI MHpA.

JeMoHcTpanus

Paznmuunbie popmel [leproguyeckoil cucTeMbl XUMHUYECKUX 31eMeHTOB [l.
H. Menneneesa.

CrtpoeHue BenecTBa

[Ipupona xumuyeckoit cBsizu. KoBasieHTHas CBSI3b: HEMOJISIPHAS U MOJISIPHASL.
Nonnas cBsa3b. KaTnonbel u aHnonsl. MeTtamnuyeckas cBsi3b. BomopoaHas CBS3b.
B3auMoCBs3b KPUCTAJIIIMUECKUX PEIIETOK BELIECTB C PA3JIUYHBIMUA THUIIAMU
XUMHUYECKOU CBSI3H.

JlemoHcTpanus

OOGpasiupl BEMIECTB W MATEPUAJIOB C PA3IMYHBIMU THIIAMU XUMHUUYECKOU
CBSI3U.

Boaa. PactBopbl

Bona B mpupone, ObiTy, TEXHHMKE M Ha MPOU3BOJACTBE. DU3MYECKHE U
XUMUYECKHE CBOWCTBA BOJIbI. 3arpsi3HUTENN BOJBI U CIIOCOOBI OYMCTKHU. JKecTkast
BoJla U ee ymardyenue. OnpecHeHue BOJbl. ATperatHbl€ COCTOSIHUS BOJBI U €€
NepeX0/ibl U3 OJHOT'O arperaTHOr0 COCTOSIHUS B APYTOE.

PacTBopeHne TBEpABIX BEIIECTB M Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEP/IbIX BEIIECTB M ra30B OT TeMIIepaTypbl. MaccoBasi 107151 BELIECTBA B PACTBOPE
KakK crioco0 BBIpaKEHHUS COCTaBa pacTBOpa.

JemoHcTpanus

@u3nyuecKre CBOWCTBA BOJbI: TOBEPXHOCTHOE HATSKEHUE, CMAUMBAaHUE.

XuMH4YecKre peakmuu

[ToHnsiTHEe 0 XUMHYECKON peakuuu. Tumnbsl XuMHUYECKUX peakiuil. CKopocTh
peakiuu ¥ (GaKkTopbl, OT KOTOPHIX OHA 3aBUCHUT. TeroBoil 3PHEKT XMMUYECKOU
peakuuu. XMMHUYECKOe PAaBHOBECHE U CITIOCOOBI €70 CMEIICHHS.

JemoHcTpanuu

XHUMHUYECKHE PEAKIUU C BBIIEICHUEM TEILIOTHI.

OOpaTUMOCTh XUMUYECKUX PEAKIIHIA.

[IpakTrueckoe 3aHATHE

3aBUCUMOCTh CKOPOCTH XHUMHUYECKON peakIiuu OT Pa3IUYHbIX (HaKTOPOB
(TemnepaTypbl, KOHLIEHTPALIMU BELIECTB, ICHCTBUS KaTaanu3aTOPOB).

Heopranuyeckue coeuHeHUs

Knaccudukanus HEOpPraHMYECKUX COEAMHEHMM M MX cBoiMcTBa. OKCHUIBI,
KUCJIOTBI, OCHOBaHMS, COJU. XUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCIWHEHUN B CBETE TEOPUH DJICKTPOJIUTHYECKON TUCCOLUALUU.
[lonsitue o runponuse coneidl. Cpena BOJHBIX PACTBOPOB COJIEHM: KuUcas,
HeUTpanbHas, menoyHas. Bogopoansiii mokasarens pH pactsopa.

Mertamnabl 1 HeMeTaiuibl. Metamibl. OOniue (u3anyeckue U XUMUYECKHUE
CBOMCTBa METAUIOB, OOYCJIOBJIEHHBIE CTPOCHHUEM AaTOMOB U KpPHUCTAJIOB H
MOJIO)KEHHEM METAJJIOB B JJIEKTPOXUMHUYECKOM psiay HampspkeHuil. OOuue
crocoObl noxyueHust MetauioB. CruiaBel: 4epHbie U 1[BeTHbIE. Koppo3us meTanios
U CIIOCOOBI 3aIUTHI OT HEE.




Hemertamner. OOmiasi xapakTepucTUKa TIaBHBIX MOJATPYIN HEMETALIOB Ha
MpUMEPE TANOTeHOB. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIIOB.

Baxwueiimne CcoOeIUHEHUWS METAUIOB W HEMETALUIOB B MPUPOJE U
XO3MCTBEHHOM [ESITEIbHOCTH YEJIOBEKA. 3alluTa OKpPYXKAWEH Ccpeasbl OT
3arpsI3HEHUA TSKEIBIMUA METaJUIaMU, COEIMHEHUSIMU a30Ta, CEPbI, YTIIEpOa.

JlemoHcTpanuun

B3aumopelictBue mMeTamioB ¢ HeMeTaulaMu (IIMHKA C CepOH, allOMUHUS C

HoJ0M), pacTBOpaMU KUCJIOT U IEJI0YEH.

['openue meTamioB (IIMHKA, *kKejie3a, MarHus ) B KUCJIOPOJIE.
B3aumonerncTBre a30THOM U KOHIEHTPUPOBAHHOW CEPHOU KUCIIOT C MEJBIO.
BoccranoBuTenbHbIE CBOMCTBA METAJIOB.

XUMHYECKHE CBOWCTBA COCIMHEHUN METAJIOB.

[IpakTryeckue 3aHATUS

Peakiiuu oOMeHa B BOAHBIX PACTBOPaX JICKTPOJIUTOB.

Onpenenenue pH pactBopa coseil.

BriTecHeHue xjopom 6pomMa u oj1a U3 paCTBOPOB UX COJICH.

B3aumonencTBre METaIOB C paCTBOPaMHU KHUCIIOT U COJIEM.

OPTAHUYECKAS XUMUSA
Opranuveckne coeIMHEHUS

OCHOBHbIEC  TIOHATHS  OPraHUYECKOM XHWMHWU U TEOpHsl  CTPOCHHS
opraHnyeckux coeauHeHuil. [lonsatue nzomepun. Buapl uzomepuun: CTpyKTypHas
(YyriepomHOro ckenera, TIOJOXKEHUS KpaTHOM CBsI3W WM  (YHKIIMOHATBHOM
TpyMIIbI), IPOCTpaHCTBEHHAs. MHOTO0oOpa3ne OpraHuyecKux COeAMHEHHM

YrneBopopoasl. IIpenenbHble U HenpeaenbHble yriieBoaopoasl. CTpoeHue
yIIEBOJOPOJOB,  XapaKTEpHbIE  XUMUYECKHE  CBOWCTBA  YIJI€BOJOPOIOB.
[IpencraButenu yriaeBoJOpOIOB: METaH, TUJIEH, alleTuieH, 6en3oi. [Ipumenenue
yIJI€BOJOPOJIOB B OpraHnyeckoM cuHTese. Peakius nmonmumepusaruu. Hedts, ras,
KaMEHHBII yrojib — MPUPOIHbIE HCTOYHUKH YTIEBOLOPOIOB.

Kucnoponconepxaimue opranuyeckue BeniectBa. CoupThl, KapOOHOBBIE
KHUCIIOTBI U CJIOXKHBIC dPUPHI: UX CTPOCHHUE U XapaKTEPHbIE XUMUUYECKHUE CBOMCTBA.
[IpencraBuTeny KUCIOPOACOACPKAIIUX OPraHUUECKUX COCTMHEHN: METHJIOBBIN U
STUJIOBBIM CIUPTHI, TIHIEPUH, YKCyCHas KuclIoTa. Mpula Kak COJM BBICIIHX
KapOOHOBBIX KUCIOT. JKUPBI KaKk CI0KHBIEC Y(DUPHI.

VYrneBoabl: I10K03a, Kpaxmall, HEJUT0I03a.

A3oTcofiepKalIue OpraHuyYecKue COEAUHEHUs. AMUHBI, AMHUHOKHUCIIOTBHI,
oenku. Ctpoenuwe u Ouosormueckas (QyHKiuss OenKoB. XWMHUYECKHE CBOMCTBA
OeNKOoB.

I'eneTnyeckas CBA3b MEXKy KJIaCCAMU OPTaHUYECKUX COCTMHEHUI.

JeMoHCTpanuu

[lonyueHne 3TuUiieHa U €r0 B3aMMOJCICTBHE C PACTBOPOM IMEpMaHraHaTa
KaJyinsi, OpOMHOM BOJOM.

Peakiius monydeHus: yKCyCHO-3TUIIOBOTO 3(pupa.

KauecTBeHHast peakiys Ha TIULEPUH.

[IBeTHBIEC peakuu OEIKOB.




[IpakTyeckue 3aHATUSA

XUMUYECKHE  CBOMCTBA  YKCYCHOM  KHUCJIOTBI:  B3aUMOJEWUCTBHE  C
uHaukaTtopamu, Mmeramiamu (Mg), ¢ ocnHoBanusimu (Cu(OH)2) u OoCHOBHBIMU
okcuaamu (CuO).

OO6patumas 1 HeoOpaTUMast IeHaTypauus OeIKOB.

ITmacTmacchl ¥ BOJIOKHA.

ITonsATHE O IIIacTMaccax.

TepmormiacTUUHBIC U TEPMOPEAKTUBHBIE TTOJTMMEPHI.

OTtnenpHBIE TPEACTABUTENIN CUHTETUYECKUX U MCKYCCTBEHHBIX MOJUMEPOB:
denonodpopManbIeTUAHbBIE CMOJbI, MOJUBUHUIXJIOPHUA, Te(JIOH, LEITYIOU.
[TonsiTe O XUMUYECKUX BOJIOKHAX.

HarypanbHbie, CHHTETUYECKHE U UICKYCCTBEHHBIE BOJIOKHA.

OtpenbHble  TPEACTABUTENM  XUMHYECKHUX  BOJIOKOH:  alleTaTHOE
(TpuameTaTHBIM IEIK) W BUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIC (XJIOPHUH),
NOJIMHUTPWIbHBIE (HUTPOH), TOJHUAMHUJIHbIE (KAampoH, HAWIOH), NoJud(UpHBIE
(y1aBcan).

JlemoHcTpanus

Paznuunbie BUABI M1acTMacC ¥ BOJIOKOH.

[IpakTr4ecKue 3aHATUS

O3HaKOMJIEHHE C CHHTETUYECKUMHU U UCKYCCTBEHHBIMHU IMOJTUMEPAMH.

Ornpenenenue pa3InyHbIX BUAOB XUMHUYECKUX BOJOKOH.

XuMHUSA U KU3Hb

XUMHUST M OpPraHu3M 4YeJoBeKa. XHMHUYECKHE DJIEMEHThl B OpraHU3MeE
yenoBeka. Opranndeckue M HeopraHnyeckue BeniecTBa. OCHOBHBIE KU3HEHHO
HEOOXOJIMMbIE COEIUHEHHUS: OENKH, YTIEBOIbI, KUPbI, BUTAMUHBI. YTIEBOABl —
TJIaBHBIM HCTOYHHMK YHEPTUM OpraHu3Ma. Posib )KHpoOB B opranu3me. XO0JeCTEPUH U
€ro poJib B 3I0POBBE YEIOBEKA.

MuHepanibHble BEIIECTBA B TMPOAYKTaX TMHUTAHMS, TMHIIEBbIE T0OABKHU.
CoOanaHncupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boma. KaduecTBo BOabpl. Moromiue W 4UCTAIINE CPEIICTRBA.
[IpaBuna 6e3omacHoOi pabOTHI CO CpeICcTBAMU OBITOBOM XUMUHU.

BUOJIOTI'UsA
buoJiorusi — COBOKYNHOCTH HAYK 0 'KUBOH npupoae. Meroasl
HAYYHOI'0 IO3HAHUS B OMOJIOTHH

Kupas mpupoga kak oOBEKT M3ydyeHHs] OMOIOorHH. METOoabl HCCIIeIOBAHUS
UBOHU Mpupoabl B Ouonoruu. OmnpenieieHne *Ku3HU (C NpHUBJICYCHHEM MaTepuana
13 pa3aenoB GU3UKA U XUMHH). Y POBHHU OPraHU3alUU KU3HU.

JleMoHCTpanuu

YpoBHU Opranu3aluy KU3HU.

MeTobl TO3HAHUS )KUBOU TTPUPO/IBI.

Kuaerka

Uctopust mzydenuss kneTtku. OCHOBHBIE MOJOXKEHUS KIETOYHOW TEOpPHM.

Kiietka — cTpykTypHO-QyHKIIMOHAIBHAS (JIEMEHTapHAsA) EIMHULIA )KU3HU.




Crpoenue knetku. lIpokapuoTsl M 3yKapuOTBl — HM3LIME W BBICIIME
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKHA JyKapHOT.
IToBepxHocTHbIM anmapaT. CXEMAaTUYHOE ONHUCAHHUE KUJKOCTHO-MO3aWYHOU
MOJIENI KJIETOYHBIX MeMOpaH. lluTomnasma — BHYTpPEHHSs cpela KIETKH,
opraHounpl (opranemisl). Kierounoe snpo. ®DyHkuusa sapa:  XpaHEHHeE,
BOCIIPOM3BEACHUE W TMepefada HACIEACTBEHHOW HMH(POPMALUM, PEryJsius
XUMHYECKOM aKTUBHOCTH KJIETKU. CTpyKTypa U (PyHKUHHU XPOMOCOM. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI.

MarepranbHO€ €IMHCTBO OKPYXAOIIEr0 MHpa W XHMHYECKHU COCTaB
KUBBIX OPraHu3MoB. bHojorndeckoe 3Haye€HUE XHUMHUYECKHX DJIEMEHTOB.
Heopranuueckne BemiecTBa B COCTaBe KIETKHU. Pojib BOABI Kak pacTBOPUTENSA U
OCHOBHOT'O KOMIIOHEHTA BHYTPEHHEN cpelbl oprann3MoB. Heopranmdyecknue noHBI.
VYrneBoasl u nunuasl B kietke. CTpykTypa u Ouosiornueckue (pyHKIUH OEIKOB.
AMUHOKHUCTIOTBI — MOHOMEpHI OenkoB. CTpoeHue HYKJIEOTHAOB U CTPYKTypa
nonunykieotuanbix neneid JJHK u PHK, ATO®.

Bupycsl u 6akrepuodaru. Hekierounoe ctpoeHue, )KU3HEHHBINA IIUKI U €r0

3aBUCUMOCTh OT KIETOYHBIX (opm xku3HU. Bupycst — B0O30OyauTenu
MH(DEKIIMOHHBIX  3a00JICBAaHUM; noHsiTue 00 OHKOBHUpYCax. Bupyc
ummyHosieunmra yenoseka (BUY). [Mpodunaktruka BUY-undexun.

JleMoHCcTpanuu

CtpoeHne MOJIEKyIIbI OelKa.

Ctpoenune monekyinsl JJHK.

CtpoeHue KIETKH.

CtpoeHue KJIETOK MPOKapUOT U SYKAPUOT.

Ctpoenue Bupyca.

IIpakTHyeckmne 3aHATUS

HaGmromeHne KIETOK pacTeHUW W KUBOTHBIX TI0JI MHMKPOCKOIIOM Ha
TOTOBBIX MUKpOMpenapaTax U UX OMUCaHue.

CpaBHeHHME CTPOCHUSI KJIETOK PACTCHUMN U )KUBOTHBIX.

Opranusm

Opranusm — eauHoe 1e10e. MHoroodpasue opraHu3MoB.

OOMeEH BeIIeCTBOM M DHEPTHEH C OKPYXKAIOIIeH cpesol Kak HeoOXoauMoe
YCJIOBUE CYIIIECTBOBAHUS )KUBBIX CUCTEM.

CnocoOHOCT, K  CaMOBOCIPOM3BEICHHIO — OJHA U3 OCHOBHBIX
0COOCHHOCTEH JKUBBIX OPTaHU3MOB. J[eJIeHre KJISTKH — OCHOBA POCTa, PA3BUTHS U
pa3MHOXEHHUsI OpraHu3MoB. becnosoe pa3mHoxenue. I[lomoBoil miponiecc w
MOJIOBOE pa3sMHOKeHHe. OII0OA0TBOPEHHE, €T0 OMOJIOTHISCKOS 3HAUCHHE.

[lonsTue 00 VHIUBUIyaTbHOM (oHTOTEHE3), AMOPUOHAITHPHOM
(amOpuoreHe3) W MOCTAIMOPHOHAIBLHOM pa3BUTHH. WHIWBHUAYyadbHOE pPa3BUTHE
YEJIOBEKA U €r0 BO3MOKHbBIC HAPYIIICHUS.

OO01mue mpeacTaBIeHUs O HACIEACTBEHHOCTH U M3MEHYHUBOCTH.

I'enernueckas TEPMHUHOJIOTHS " CHUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacinenoBanue npusHakoB y 4yesioBeka. [lojIOBbIE XPOMOCOMBI.
CuennenHoe ¢ mojoM HaciemoBaHue. HaciiencTBeHHBIE OOJIC3HM YeEIOBEKA, HMX
npuurHbl U npodunaktuka. CoBpeMEHHBIC MPEICTaBICHUS O T'eHE M TeHOME.




['eneTnueckre  3aKOHOMEPHOCTHM  HM3MeHuYuBOCTH. Knaccudpukauus  dopm
M3MEHYMBOCTU. BiusiHMe MyTareHOB Ha OpraHu3M 4eJ0BEKa.

[Ipenmer, 3amaum U METONBI CEJNEKIUH. ['eHeTHYeCKHue 3aKOHOMEPHOCTHU
cenekuuu. Yuenue H.M. BaBunoBa o meHTpax MHOTooOpasusi U MPOUCXOXKICHUS
KyJIbTYpPHBIX pacTeHuil. BuoTexHnonorus, ee 10CTUKEHUS], TEPCIEKTUBBI Pa3BUTHS.

JleMoHCcTpanuu

OOMeH BelecTB U NPEBPALEHUE YHEPTUHU B KIIETKE.

Jlenenne kieTku (MUTO3, MEH03).

Cnioco0bl 6ecrioNIoro pa3sMHOKEHHUS.

On1o0TBOpEHNE Y paCTEHUH U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3MA.

Hacnencrsennsie 60Jie3H YeIOBEKa.

Bnusinue ankoroiauzma, HApKOMaHUU, KypeHHUs! Ha HACJIeICTBEHHOCTb.

Myranuuu.

MoaudukannoHHas U3MEHUYUBOCTb.

LeHnTpsl MHOTOOOpa3Hs U MPOUCXOKIACHUS KYIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOD.

UccaenoBanus B 001acT OMOTEXHOIOTHUH.

[IpakTuyeckue 3aHATUS

Pemenue aneMeHTapHBIX TEHETHUECKUX 3a/ad.

AHanu3 U OlIeHKa 3TUYECKUX ACTIEKTOB Pa3BUTUS HEKOTOPBIX UCCIIEIOBaHUMI
B OMOTEXHOJIOTUU.

Buna

DOBOJIOLMOHHAS TEOpUS M €€ poiib B (HOPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTWHbBl MHpa. Buna, ero xputepuu. llomynmsauums kax
CTPYKTypHasl €IMHMIA BUAA U 3BooUMU. CHHTETHYECKas TEOPHs SBOJIOLMUU.
JIBWKympe Cuibl SBOJIOLMA B COOTBETCTBHM C CHUHTETHYECKOW TEOpUEH
spomonuu (CTI). 'eHeTUUECKHE 3aKOHOMEPHOCTH IBOJIIOIMOHHOTO TIpoliecca.

PesynpraTel sBomtonnu. CoxpaHeHHME MHOTooOpasusi BHUIOB KaK OCHOBa
YCTOMUHUBOTO pa3Buthsi Ouochepsl. [IpuunHbl BEIMUpaHus BUI0B. bromornueckuii
nporpecc u OMONIOTUYECKUI perpecc.

['unoTe3bl MPOUCXOKAECHUS KU3HU. Y CIOKHEHUE >KUBBIX OpPraHU3MOB Ha
3emile B IIpOLIECCE HBOJNIOLUMU. AHTpPONOr€He3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbCTBa  POJCTBA 4YEJIOBEKA €  MIJIEKONMUTAIOIIMMU  KMBOTHBIMHU.
Okonornyeckue  (GaKTOphl  AHTPOTOTEHE3a:  YCIOKHEHHE  MOMYJISIUOHHOM
CTPYKTYpbl BHJa, U3TOTOBJICHUE OPYIUW Tpyda, MEPEeXo]l OT PACTUTEIBHOTO K
CMEILIAaHHOMY THUIy MHUTaHUs, UCIOJIb30BaHUE OrHs. [losiBlIeHME MBICIUTEIBHOM
JNEATENBHOCTU U YICHOPAa3AeabHOU peud. [Iporcxoxienne yenoBeuecknx pac.

JleMoHcTpanuu

Kpurepun Buna.

[Monynsinus — CTpyKTypHas €AMHUIA BUJIA, €AMHUIA YBOJIIOIUU.

JIBUKYIIIME CUITBI BOJIOIUY.

BosnukHOBeHHEe U MHOT00Opa3ue Mpucrnoco0JIeHU y OpraHu3MOB.

Penxue u ucuesaromne BUIbIL.

JIBHKYIIME CUJIbI AHTPOIIOT€HE3A.




[IpoucxoxxaeHue yenoBeKa U 4eJIOBEUECKUX pac.

[IpakTyeckue 3aHATUSA

Onucanne ocoOeii Buaa Mo MOp(OIOTHUECKOMY KPUTEPHIO.

AHanu3 ¥ OlIeHKA Pa3JIMYHbIX TUIIOTE3 MIPOUCXOKICHUS )KU3HHU.

AHanu3 ¥ OlleHKa Pa3JIMYHbIX TUIIOTE3 TPOUCXOKICHHUS YeTIOBEKA.

JKoCHCTEMBI

[Ipeamer u 3a1aun KOJIOTUU: YU4e€HHE 00 DKOJIOTHYECKUX (haKTopax, yueHUe
0 COOOIIIECTBAaX OPraHU3MOB, yUeHHe 0 Ouocdepe.

Dkosiorndyeckue (HakTopbl, 0COOEHHOCTH WX BO3ACHCTBHS. DKOJIOrHYECKas
xapakTepuctuka Buja. [loHsTtue 00 3Konoruueckux cucremax. llemu muranwus,
Tpodudeckue ypoBHU. buoreoieHo3 kak skocucteMa. buoieHo3 U OMOTOIN Kak
KOMITOHEHTBI OMOTEOIICHO3a.

buochepa — rnobanpHas skocucrema. Yuenue B. U. Bepnaackoro o
ouocdepe. Ponp kuBbix opranusmoB B Ouocdepe. buomacca. buonorundecknii
KpyroBopoT (Ha mpumepe 15 kpyrosopora yrieponaa). OCHOBHBIE HaIpaBICHUS
BO3JICUCTBUSA  uejoBeka Ha Oumocdepy. TpaHchopmariusi  eCTECTBEHHBIX
sKOJIOru4eckux cucteM. OCOOEHHOCTH arpo3KOCUCTEM (arporeHO30B).

JlemoHcTpanuu

Dkosiorudeckue GakTopbl U UX BIMSHUE Ha OPTaHU3MBI.

MeXBHUIOBBIC OTHOIIEHUS: TMapa3uTU3M, XHUITHUYECTBO, KOHKYPCHIIHS,
CUMOMO3.

SpycHOCTH pacTUTEIBLHOTO COOOIIECTRA.

KpyroBopot yriepona B 6uocdepe.

3anoBeAHUKH U 3aka3HUKU Poccun.

[IpakTH4ecKHe 3aHATHS

CocTaBieHHe CXeM IMepeIadr BEIeCTB U SHEPTUH (1IN MUTaHUs ).

CpaBHUTENBHAS XapaKTEPUCTHKA MPUPOJHBIX SKOCUCTEM U arpO3KOCHUCTEM
CBOEU MECTHOCTH.

Peuienre sxonornyeckux 3agad.

AHanu3 ¥ OIeHKa IMOCECTBHN COOCTBEHHOM JEATEILHOCTH B OKpYIKaroIIe
cpelne, TI00abHBIX SKOJOTHYECKUX TPOOJIEM U IMTyTeH UX PEIICHMS.

OKCKYpPCUH

Mmuoroo6pasue BumoB. Ce30HHBIE HU3MEHEHHUS B TMpUpoje (OKPECTHOCTU
npodeccruoHanbHO 00pa30BaTEIHLHOM OpPraHU3aIIIH).

EctecTBeHHbBIE U HCKYCCTBEHHBIE HKOCUCTEMBI (okpecTHOCTH
npodeccroHanbHO 00pa30BaTEILHON OPTaHU3AINN ).

IIpumepHbIe TeMbl pedepaToB (10KIAA0B), HHAMBUAYAJIBHbBIX IPOEKTOB

* Marepusi, GopMbI €€ IBUKEHUS U CYIIECTBOBAHUS.

* [IepBsblii pycckuii akanemuk M. B. JIomoHOCOB.

* VICKyCCTBO M IPOLECC TTO3HAHUS.

» du3zrka U My3bIKAJIbHOE UCKYCCTBO.

* [[BeTOMYy3bIKa.

* @u3uKa B COBPEMEHHOM IIMPKE.

* Ou3NUECKUe METO/bl HCCIENOBAHUS MAMSITHUKOB UCTOPUH, aPXUTEKTYPHI
Y MPOU3BEICHUI UCKYCCTBA.




* HayuyHo-TexHuueckuii mporpecc u npoOaeMbl IKOJIOTHH.

* bUOTEXHOJIOr U U T€HHAas UHXKEHEpUs — TexHosoruu X XI Beka.

* HaHOTEXHOIOrWs Kak IIPUOPUTETHOE HAIIPaBIICHUE DPa3BUTHUS HAYKU U
npousBozacTsa B Poccuiickon denepanuu.

* OxpaHa OKpYXaroIIeil Cpeabl OT XUMUYECKOTO 3arpsI3HEHMUS.

* PacTBOpBI BOKpPYT Hac.

* YCcTpaHEeHHUE KECTKOCTH BOJBI HA IIPOMBIIUICHHBIX IPEAIIPUATUAX.

* lcToprs BOSHUKHOBEHHMS U PA3BUTHUS OPraHUYECKON XUMUU.

* YIeBOABI U UX POJIb B KUBOU PUPOJE.

* J)Kupsl Kak NpOAYKT NUTAHUS U XUMUYECKOE CHIPhE.

* HexBaTka mpoJoBOJILCTBUS Kak TiioOalibHasg MpoOsemMa ueIoBeuecTBa U
IIyTH €€ PELICHUS.

* CpeacTBa TUTMEHBI HAa OCHOBE KHUCJIOPOACOJAEPIKAIIUX OPraHUuYECKUX
COCMHEHU.

* CHHTETHYECKNE MOIOIIINE CPENICTBA: JOCTOMHCTBA U HETOCTATKH.

* Jlepunut Oenka B MUIIEBBIX MPOAYKTaX M €ro MpPEooJieHHE B pamKax
rJ100aJIbHOM TIPOJIOBOJILCTBEHHON MTPOTrPAMMBI.

* B. W. Bepnanckuii u ero yuenue o 6uocdepe.

* licTopus u pa3zBuTHE 3HaHUH O KIIETKE.

* Okpy’Karoniasi 4eJIOBeKa Cpe/la U €€ KOMIOHEHTHI: Pa3JIMYHbIE B3Il HA
OJIHY TIpobJIeMy.

* [Tonynsitust Kak eIuHUIa OMOJIOTHYECKON IBOJIOIUU.

* [Tonynsauust Kak 3KOJIOTMYECKasl €AUHHULIA.

* CoBpeMeHHbIE B3TJIS1IbI HA OUOJIOTMYECKYIO SBOJIOHIO.

* CoBpeMEHHbIE B3IJISAIbI Ha IMPOUCXOXKICHUE YEJIOBEKAa: CTOJKHOBEHHUE
MHEHUHU.

* CoBpEMEHHbBIE METO/IbI UCCIEAOBAHUS KIETKH.

» Cpeapl OOMTaHMS OPTaHW3MOB: IPUYUHBI PA3HOOOPA3HSI.

TEMATHUYECKOE INTAHUPOBAHUE

[Ipu  peanuzanuu  comepxaHusi  o0mEeoOpa3oBaTebHON  yueOHOM
muctumuiiabl «EctectBo3nanme» B mpenenax ocBoeHus OITOIT CITO na 6ase
OCHOBHOTO OO0IIEro oOpa3oBaHUs C MOJYyYEHHWEM CPEIHEro 00Iero oopa3oBaHMs
(ITIKPC, TIIIICC3) wmakcuManpHas y4eOHass Harpy3ka oOydaromuxcs TIo
npodeccusim CIIO comnmanbHO-3KOHOMUYECKOTO Tpoduiis mpodecCHoHaTFHOTO
oOpa3oBaHus cocTaBisieT — 325 dYacoB (B TOM uucie 54 4acoB BapuaTHBHAS
4acTh), M3 HHUX oOOsi3aTeNlbHasl ayJUTOpHas Harpy3ka OOydaroniuxcs, BKIOYas
mpakTudeckue 3aHsaTusi, — 216 gacoB (B Tom yrciie 36 4acoB BapuaTUBHAS YacTh),
BHEAYJIUTOPHAsI CaMOCTOsITeNIbHas paboTa cTyaeHToB — 109 wacoB( B Tom 4mcie
18 yacoB BapuaTHBHAs YacCTh);

TemaTnueckuil JIaH

Conepxanue 00ydeHuUs | KonnuecTBo yacoB
OU3UKA
AyANTOpPHBIE 3aHATHUS 90

Brenenue 1




MexaHunka 20
OcHOBBl  MoOJNeKynsipHOW  Qu3uku U | 17
TEPMOANHAMHUKH

OCHOBBI MIEKTPOTMHAMUKHI 22
Konebanus 1 BoJIHBI 10
DneMeHThl KBAaHTOBON (PU3HUKHU 14
Bcenennas u ee 3Boaonus 6
BueaynuTtopHas camocTtositeiabHas | 46
pabora [ToaroToBka YCTHBIX
BBICTYIIJICHUH TIO 3aJaHHBIM TeMaw,
Jcce, JOKJIAJI0B, pedepatos,
VHIUBHYaTbHOTO poeKTa C

UCIIOJIb30BAHUEM MH(OPMAITMOHHBIX
TEXHOJIOTMH, SKCKYPCHH U JIP.

[TpomeskyTouHas arrectanus B popme quddepeHInpoBaHHOrO 3a4eTa

Utoro | 136
XUMMUA
AynuTOpHBIC 3aHITHUS 80
BeneHue 2
Oowas u Heopeanuueckas Xumus 50
OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUH 7
[Tepunognueckuit 3aKOH ulr
[lepuonnueckass cucremMa XUMHUYECKUX
anemenToB JI. 1. MenneneeBa
CtpoeHue BeliecTa 5
Bona. PactBopsl 7
XHUMHUYECKHE PEaKITUU 9
Knaccudukanus HEOpPraHWYeCcKux | /
COE€IMHEHNN U UX CBOMCTBA
MeTauibl 1 HEMETaJIJIbI 8
Opzanuueckasa xumus 20
OcCHOBHbIE  TIOHSITUS  OpraHuyeckoil | 4
XUMUAH u Teopus CTpPOCHUS
OPraHUYECKUX COCTMHEHU N
YrneBomopoapl W HX  NOPHPOIHBIC | 6
WCTOYHUKH
Kucnopoxaconepxamniue opraHnndeckue | 6
COCJIMHECHUS
A3zoTcoaepxaniue opranuueckue | 4
coenuHenus. [lommepsr
Xumusa u Hcu3no 4
Xumus u op2anusm 4enoeexka 2
Xumus 6 obimy 2
BueayautopHas camocrosTenapHas | 40




pabora [ToaroToBka YCTHBIX
BBICTYIUIGHUH 10 3aJlaHHbIM TEMaM,
acce, JOKJIAJI0B, pedepatos,
WH/IMBH]TyaJIbHOTO MpPOEKTa C
UCIIOJIb30BaHUEM  MH(OPMALMOHHBIX
TE€XHOJIOTUH U JIp

[IpomesxkyTouHas arrectanus Gopme quddepeHIupOBaAHHOIO 3a4eTa

Hroro | 120
BUOJIOT' A
AyAUTOpPHBIE 3aHATHS 46
buonorusi — COBOKYNMHOCTH Hayk O |2
KUBOW Ipupoje. Meroasl Hay4HOro
MO3HaHMs B OMOJIOTUU
Kietka 12
Opranuszm 11
Bun 11
DKOCHUCTEMBI 10
BueaynuTtopHnas camocTosiTelpHas | 23
pabora [ToaroToBka YCTHBIX
BBICTYIIJICHUH TI0 3aJaHHBIM TeMaw,
acce, JIOKJIAJIOB, pedepatos,
UHANBUAYATHEHOTO poeKTa C
UCIOJIb30BaHUEM  WH(GOPMAIMOHHBIX
TEXHOJIOTUM, IKCKYPCUH U JIp.
Utoro 69
ITpomerxyTrounas arrectanus ¢popme auddepeHIIMPOBaHHOTO 3a9eTa
Bcero 1325
XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM
JAEATEJIBHOCTHU CTYAEHTOB
Cooeporcanue Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esIMeIbHOCIU
00VUeHUs. CMyo0eHmos (Ha yposHe YueOHbIX 0eliCmEUll)
OU3NKA
Bsenenne Pa3Butne crnocoOHOCTEH SICHO M TOYHO WU3JaraTh CBOU
MBICJIM, JIOTHYECKM OOOCHOBBIBATH CBOIO TOYKY 3pEHMUS,
BOCTIPUHUMATh W aHAJU3UPOBATH MHEHUS COOECEIHUKOB,
NpU3HaBasi MPaBO JPYroro 4YejloBeKa HAa HHOE MHEHHUE.
[TpuBenenue mpUMeEpoB BIAMSHUS OTKPHITUN B (U3MKE HA
POTPECC B TEXHUKE U TEXHOJIOTMU MTPOU3BOJICTBA
Mexanuxa
Kunemaruka O3HakoMJIeHHE €O CHOcOOaMH OIMUCAHUS MEXaHUYECKOTO

JIBUKCHUS, OCHOBHOW 3ajauel MexaHuku. H3ydeHue
OCHOBHBIX bu3nIeCKUX BEJINYNH KHHEMATHUKH:




IEpEMELIEHMNSI, CKOPOCTH, YCKOPEHHUS.

Habnronenre 0THOCUTENbHOCTH MEXaHUYECKOTO JIBHXKECHHUS.
DOopMyIMPOBAaHUE 3aKOHA CIOKEHUS CKOPOCTEH.
HccrnenoBanre  paBHOYCKOPEHHOIO  NPSIMOJIMHEHHOTO
IBUKEHUS (Ha mnpuMepe CBOOOJHOrO MaJ€HUsI TeNn) H
PaBHOMEPHOI'O JIBUKEHUS T€Ja MO OKPY>KHOCTH.
[lonumanue cmbIcia OCHOBHBIX (DU3UYECKUX BEIUYMH,
XapaKTepU3yIOIMX pPaBHOMEPHOE JIBJKEHHE Tena II0
OKPYXHOCTH

JIlnHamuka

[lonumanue cmbiciaa TakuxX (PU3MYECKUX MOJENEH, Kak
MarepuaibHas TOYKa, WHEpLUUaIbHAsg CUCTEMa OTCYETa.
M3mepeHue Macchl Teaa pa3IudyHbIMU CIIOCOOaMU.
WN3mepenne cwi B3auMOJEUCTBUS TeJl. BbruucieHue
3HAYEHUs] YCKOPEHMs Tl IO W3BECTHBIM 3HAYCHUSIM
JNEUCTBYIOIIUX CUJI U MACC TelL.

YMeHue pa3innyars CULy TSXKECTH U BEC Tela.

OObsicHeHWE M TpHUBEACHUE  MPUMEPOB  SIBICHUS
HEBECOMOCTH.

[IpumeHeHne OCHOBHBIX MOHATHHA, (QOPMYIT U 3aKOHOB
JUHAMMKU K PELICHUIO 3a/1a4

3aKOHBI COXpaHCHHA
B MCXaHHKC

OObsicCHEHHE PEAKTUBHOTO IBUIKEHHUS HAa OCHOBE 3aKOHA
COXpaHEeHHUs uUMIlylibca. [IpruMeHeHHne 3aKoHa COXpaHEHUs
UMITyJIbCa ISl BBIYMCIICHUS U3MEHEHUN CKOPOCTEH Tel mpu
UX B3aUMOJICHCTBUSX.

Boruucnenne pabGoThl CHUJI W WU3MEHEHUS KHUHETHYECKOU
SHEPruu Tesa. Beruncnenne moTeHIuaIbHON SHEPTHH TE B
IPaBUTAIIMOHHOM mnoJie. XapakTepucTHKa
NPOU3BOJIMUTEILHOCTH  MallMH W JBHrareiei ¢
MCIIOJIb30BAaHNEM TOHSTHS MOIITHOCTH

OcHOBbL MONEKYIAPHOU PUUKU U MEPMOOUHAMUKU

MonekyisipHas
duznka

@opMyIUMPOBAHUE OCHOBHBIX ITOJIOKEHUM MOJEKYJIAPHO-
KUHETUYECKOU TEOPHH.

BrimosiHeHne 3KCIEPUMEHTOB, CIIyXKalUX OOOCHOBaHHWEM
MOJIEKYJIIPHO-KUHETUYECKOU TEOpHUH. HaGmonenue
OpOYHOBCKOTO JBM)KCHHSI U SIBICHUS TUPDY3UU.
OnpeneneHue napamMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM HAa  OCHOBAaHMM  YPaBHEHUS  COCTOSIHUA
UJICAJIBHOTO Tra3a.

[IpencraBnenue B Buje rpaduka H30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO  MPOLECCOB.  BblunciieHne  cpegHen
KMHETUYECKOM SHEPrMU TEIUIOBOTO JABHKEHHUS MOJIEKYN IO
M3BECTHOW TeMmeparype BemiecTBa. M3MepeHue BiIaXHOCTH
BO3/1yXa

TepMmoanHamuka

ODKCHEPUMEHTAIBHOE HCCIICIOBAHUE TEIUIOBBIX CBOMCTB
BEIIIECTBA.




Pacyer KkonuyecTBa  TEIJIOTHI, HEOOXOAMMOTrO  JUIS
OCYIIECTBIICHUS IpOLecca IPEBPAILECHUS BEIIECTBA U3
OJIHOT'O arperaTHOro COCTOSIHUA B IPYTO€.

Pacuer u3MeHeHUsT BHYTpEHHEW 3HEpruu Tei, padoThl U
IIEPEIaHHOT0 KOJIMYECTBA TEIUIOTHI HA OCHOBAHWUM IIEPBOIO
3aKoHa  TepMoAMHaMuKd.  OOBsICHEHHWE  MPUHIUIIOB
JNEUCTBUS TEIJIOBBIX MAIIUH

OcHosvl 3]l€Kmp06uHClMuKu

DIIEKTPOCTATHKA

Brruuciaenue cun B3aUMOJICHCTBUSI TOYCYHBIX
DJIEKTPUYECKUX 3apsA0B. BbIUMCICHUE HANPS)KEHHOCTH WU
MOTEHIAAIA JJEKTPUUECKOrO TOJI OJHOTO M HECKOJIbKUX
TOYEYHBIX 3apsII0B.

N3mepenne Pa3HOCTH MOTEHIIUAJIOB. [IpuBenenue
IIPUMEPOB TTPOBOJHUKOB, JTUIIEKTPUKOB U KOHIAEHCATOPOB.
HaGmronenue siBaeHUs SIEKTPOCTATUUECKON WHAYKIIUUA W
SIBIICHUSA TIOJSAPU3ALMUA  JUDJICKTPUKA, HAXOISIIErocs B
BJICKTPUYECKOM I10JIE

IToCTOSHHBIN TOK

M3MmepeHne MOIIHOCTH IEKTPUYECKOr0 TOKa.

M3mepenne DOJIC W BHYTPEHHETO  CONPOTHBIICHUS
MCTOYHHUKA TOKA.

COop u HcHbITaHHE DJIEKTPUUYECKUX LENEH ¢ pa3IuyHbIM
COEIMHEHHEM IPOBOIHUKOB, PACYET MX ITAPaMETPOB

MarsuTtHoEe 110J1€

HaGmonenne aeicTBUsI MAarHUTHOTO TIOJISI HA TIPOBOJHUK C
TOKOM, KapTUHOK MarHUTHBIX TOJIEH.

dopMyIUpPOBaHUE TpaBWiIa JEBOW PYKU MJIA OMpPEACICHUS
HaIpaBJICHUs CUJIbI AMIepa.

Breruuciienue cuii, IeHCTBYIOMIMX HA MPOBOJHUK C TOKOM B
MarHuTHOM T[I0jie, OOBSICHEHHWE TpPHHIMIA JEHCTBHS
3JIEKTPOIBUTATEI.

HccrenoBanue sIBICHUS SJICKTPOMArHUTHON MHIYKITUU

Konebanus u 6oinwl

Mexaanueckue
KOJICOAHUS U BOJIHBI

[IpuBenenune npuMepoB KOJIeOATEIbHBIX IBUKEHUN.
HccnemoBanne  3aBUCMMOCTHM  TepHojia  KoJeOaHHid
MaTeMaTU4YEeCKOTO MasTHUKA OT €ro MJWHBI, MacChl U
aMILUTATYABI KOJICOAHHM.

Onpenenenue ycKopeHHsi CBOOOAHOTO MaIeHUS ¢ TOMOILbIO
MaTeMaTHYE€CKOTO MasiTHUKA.

Ha6monenne konebanuii 3Bydaniero Tea.

[IpuBeneHne 3Ha4€HUsT CKOPOCTH PACIIPOCTPAHEHUS 3BYKA B
pa3IUYHBIX Cpelax.

YMenue OOBSCHSATH HUCIOJIb30BaHUE  YIbTPa3ByKa B
MEJIMIMHE

DIIEKTPOMAarHUTHbIE
KOJIEOAHUS ¥ BOJIHBI

HaGnronenue ocmuuiorpaMM rapMOHUYECKHX KOJIeOaHU
CHJIBI TOKA B IIEMH.




OObBsicHEHHE  TpPEBpAlllCHUST JHEPTUM B HACATBLHOM
KosnebaTenbHOM  KOHType. M3ydeHume ycTpoiictBa u
IpUHIUIIA JeUCTBUS TpaHchopMarTopa.

AHanu3 cxeMbl Tepefadd dJICKTPOIHEPTrHH Ha OOJbIIne
paccTosHusI.

[IpuBeneHne MpUMEpPOB BUIOB PaIUOCBS3H.

3HaKOMCTBO C YCTPOICTBaMH, BXOJAIIUMH B CHCTEMY
paaunocss3u. O0cyxaeHrne 0COOEHHOCTEN pacpoCcTpaHeHUs
pasioOBOITH

CBETOBBIE BOJIHEI

[IpuMeHeHne Ha TpPaKTUKE 3aKOHOB
NPEJOMIICHHSI CBETA MIPU PELIECHUU 3a/1a4.
HaGmonenue siBineHus: AU pakiuy U AUCIEPCUN CBETA.
YMeHue CTpouTh H300pa)KeHUsi NPEIMETOB, JaBacMble
JUH3aMHU.

Pacuet onTHYecKOM CUIIBI TUH3BI

OTPpAXKCHUA U

Dnemenmvl K8AHMOBOU PU3UKU

KBaHTOBEIE
CBOIICTBA CBETA

Ha6monenue gpotornekrpudeckoro rddekra.
Pacyer makcuManbHON KWHETHUYECKON SHEPTUU IIEKTPOHOB
npu GorordpdexTe

dusuka atoma

®dopmynupoBaHue  mocTtyiaatroB  bopa.  Habmronenue
JUHENYATOTO U HETIPEPBIBHOTO CIIEKTPOB.

Pacder yacToThl ¥ JJIMHBI BOJIHBI UCITYCKAEMOI'O CBETA IMPHU
NepexoJe aToMa M3 OJHOIO CTAallMOHAPHOIO COCTOSIHUS B
IPYToeE.

OObsiCHEHUE TPUHIINAIIA TEHCTBUSA Jlazepa

duznka aToOMHOIO
sapa u
3JIEMEHTAPHBIX
YaCTHI]

Ha6monenue TpexoB anbda-dactull B kamepe BuinbcoHa.
Perucrpanus simepHbIX W3JIY4EHUN C MOMOIIBK) CUETUYMKA
[eiirepa.

Pacuer osHeprum cBs3um aromubix sAxpep. l[loHumanue
[IEHHOCTH HAY4YHOrO TIO3HAHUS MHpa HE BOOOIIEe IS
YeJoBeYeCTBA B LEJIOM, a JJIs KaXJA0ro 0O0yYarolierocs
JIMYHO, EHHOCTHU OBJAJCHHS METOJOM HAYyYHOrO NMO3HAHUSA
JUISL JIOCTHKEHUSI ycrexa B JIIOOOM BHJE MPAKTHYECKOU
JEATENbHOCTH

Bcenennags wu

cC

Crpoenue um pasButHe BcenenHoit OOBsSICHEHHE MOJCTH

JBOJIKOLUSA pacmmpsitomieiicss BeceneHnoi
[Ipoucxoxnenue HaGmronenne 3Be3n, JIyHel W TUTaHET B TEJIECKOTI.
Conneunoit HaGmronenre coTHEYHBIX MATEH C TOMOIIBIO TEIECKOTa
CHUCTEMBI
XUMUA
Brenenne PackpeiTHe BKIIala XMMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBCHHO-HAYYHYI0 KapTUHY MHUpa. XapaKTEpUCTHKA
XUMUHU KaK MPOU3BOAUTEIHHON CHUIIBI 00IIECTBA
Baxueinmue YMeHue nath ONPEAECICHUE W ONEPUPOBATH CICAYIOIINMU




XUMHYCCKHUC
IIOHATHUA

XUMHUYCCKUMHU TITOHATHAMH:. «BCIICCTBO», «XUMHUYCCKUM
QJIEMCHT», «aTOM»», «MOJICKYJIa», KOTHOCHUTCIIbHBIC aTOMHAasd
151 MOJICKYJIsApHAad MacCcCBI», «HOH», «AJIJIOTPOITHA Y,
(HU30TOIIBI», «XUMHYCCKasa CBA3b)»,
CAJIICKTPOOTPULATCIIBHOCTD), «BaJICHTHOCTbBHY, «CTCIICHb
OKHCJICHUA», «MOJIb», «MOJISIpHAA Maccay, ((MOHHpHBIﬁ

o0beM ra3000pa3HbIX BELIECTBY, «BEILECTBA
MOJIEKYJIIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS,
«pPacTBOPBI», (QIEKTPOJIUT u HEDIIEKTPOIIUTY,

(QJEKTPOJIUTUYECKAST  JIUCCOLMALUA», «OKUCIUTENb U
BOCCTAaHOBHUTEJIb»,  «OKHUCJIEHHE U  BOCCTAHOBJICHHUEY,
«CKOPOCThb ~ XHMHYECKOW  peakuum»,  «XUMHYECKOe
paBHOBECHE», «YTJEPOIHBIN CKeIeT», «(PYyHKIHMOHAIbHAS
rpynnay, «M30MepHsi»

OCHOBHBIE 3aKOHBI

XUMHUHN

DopMyIUPOBAHUE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB U
IIOCTOSTHCTBA COCTaBa BEIIIECTB.

YcTaHOBNIEHHE NPUUYMHHO-CIEJACTBEHHOW CBS3U MEXKIY
COAEpKAHUEM STUX 3aKOHOB M HANMCAHUEM XUMHUUYECKHUX
dbopMyn U ypaBHEHUH.

PackpeiTue buznIecKoro CMBIC/Ia CHUMBOJIMKU
[Tepuoguyeckoit Tabauibl xuMUueckux 3yemeHtoB JI. .
MenneneeBa (HOMEPOB dJIeMEHTa, IEpUOja, TPYIIbI) H
YCTAHOBJICHWE TIPUYMHHO-CIICACTBEHHON CBA3U MEXKIY
CTPOCHHEM aToMa W 3aKOHOMEPHOCTSIMU H3MEHEHUS
CBOMCTB DJJIEMEHTOB W OOpa30BaHHBIX HMH BEIIECTB B
nepuojiax M rpymnmnax. XapakTepUCTHKa 3JIEMEHTOB MaJlbIX
MIEPHOJIOB MO UX MoJiokeHuto B [lepuoanueckon cucreme /1.
H. Menneneesa

OCHOBHBIE
XUMUA

TEOpUu

YcTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BEIIECTB
OT CTPOEHHUSI AaTOMOB OOpa3ymoIIMX WX XUMHYECKHX
3JIEMEHTOB.

XapakTepuCcTUKA BaAXXHEUIINX TUIIOB XMMHUYECKUX CBS3EU U
OTHOCHUTEIIbHOCTHU 3TOM THIIOJIOT U U. OObsicHeHUE
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUSA
KPUCTAJUIMYECKUX pemeTok. dDopMmysimpoBaHUEe OCHOBHBIX
MOJIOKEHUN TEOPUH DBJICKTPOJIUTUUYECKON IUCCOLMALUHA U
XapakTEPUCTHKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeIAUHECHUU. DOpMyJIMpOBaHUE
OCHOBHBIX TIIOJIOXKCHUN TEOPUH XUMHUUYECKOrO CTPOECHUS
OPraHUYEeCKUX COCIUHEHUN U XapaKTEPUCTUKA B CBETE ITOU
TEOPUU CBOMCTB BAXHEUIIMX NPEACTABUTEICH OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCUHEHUN

Baxueiiiune
BEIIlECTBA
MaTepUAIIbI

XapakTepucTUKa CTPOEHHS] aTOMOB M KPUCTAJJIOB U HA 3TOU
OCHOBE — OO0mUX (U3UYECKHUX U XUMHYECKUX CBOUCTB
METAJUIOB M HEMETa/uloB. XapaKTEpUCTUKA COCTaBa,




CTPOCHHSI, CBOIMCTB, MOJYYEHUS U IPUMEHEHHUE BaKHEHUIITUX
HEMETAJJIOB. XapaKTepUCTUKA COCTaBa, CTPOCHUS M OOLIUX
CBOMCTB BAKHENIINX KJIaCCOB HEOPraHUYECKUX
coenquHeHui. OnucaHWE COCTaBa M CBOMCTB BaXKHEWIIMX
IIPEACTaBUTEIICH OPraHUYECKUX COCAUHEHUM: METAaHOJa U
ATAHOJIA, CJIOXKHBIX 3(PUPOB, KUPOB, MBI, KapOOHOBBIX
KHUCJIOT (YKCYCHOM KHCJIOTHI), MOHOCAXapuaoB (TJIFOKO3bI),
nucaxapujaioB (caxaposbl), TOJHUCAXapuIoB (Kpaxmana u
I[EJUTIOI03bI), aMHHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKHUX MOJUMEPOB

XUMHUYECKUU SA3BIK
U CUMBOJIUKA

Ucnonb3zoBanue B  yueOHOH U mpodeccHoHaIbHOM
NEATEIbBHOCTH  XUMUYECKMX TEPMHUHOB W CHUMBOJIMKH.
Ha3piBaHMEe W3y4EHHBIX BELIECTB MO TPUBHAIBHOM WU
MEXIyHApOJHON HOMEHKJIATYPE U OTPAKEHUE COCTaBa 3THX
COEJIMHEHUI C MTOMOIIBI0O XUMUYECKUX (HOPMYII.

OtpakeHue  XUMHUYECKUX  MPOLECCOB C  TOMOIIBIO
YPaBHEHUN XHUMHUUYECKUX PEAKIINI

XUMHUYECKUE
peakuu

OO0OBsAcHEHHE CYIIHOCTHU XUMHNYCCKUX ITPOLCCCOB.
KJ'IaCCI/I(i)I/IKaIII/ISI XUMHUUYCCKHUX peaKIII/Iﬁ o  pa3jindHbIM
IMPpU3HAKaM

XUMHUUYECKUH
AKCIIEPUMEHT

BrimosiHeHHEe  XMMHMYECKOTO JKCIEPUMEHTa B  IMOJHOM
COOTBETCTBHUM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH.
HaGmonenne, ¢uxcupoBaHre U OMNHCAHHE PE3YJIbTATOB
IPOBEJIEHHOTO PKCIIEPUMEHTA

XUMHAUYECKas
uHbOpMaIHs

[IpoBeneHne CaMOCTOATEIBHOTO IOWUCKA XUMHUYECKON
MHPOPMAIIMN C WCIOJIB30BAHUEM Pa3IUYHBIX HMCTOYHUKOB
(Hay9HO-TIONYJISIPHBIX ~ W3JaHUH, KOMIBIOTEPHBIX  0a3
TaHHBIX, pecypcoB WuTepHeTa); UCTIOJIh30BaHUE
KOMITHIOTEPHBIX TEXHOJOTHH Il 00pabOTKM W Tepeaadu
XUMHAYECKOW WH(OpMAamMM W €€ TMPEICTaBICHHUS B
paznTuYHBIX opMax

[IpodunbHoE u
npodeccuoHambHO
3HAYMMOE
coJepKaHue

OObsicHEHUE XUMHYECKUX SBICHUH, MPOUCXOMSIIUX B
pupojie, ObITY U Ha TPOU3BOJICTBE.

CobOmroierrie  TpPaBWJI  SKOJOTUYECKH  TPAMOTHOTO
MTOBEJCHUS B OKPY KAIOIIEH CpEE.

OrneHka BIMSIHUST XUMUYECKOTO 3arpsi3HEHUS OKPY’Karomen
Cpenbl Ha OPTaHU3M YeJIOBEKa U IPYTHe KUBBIE OPTaHU3MBI.
Coburorenrie mpaBuil 6€30MacCHOTO OOPAIICHUS C TOPIOYNMHA
u TOKCUYHBIMH BEIIECTBAMH, 71a060paTOPHBIM
000pyTI0BaHHEM.

Kputnueckas  omleHKa  JOCTOBEPHOCTH  XUMHYECKOU
uH(GOpPMAIHH, TIOCTYMAIOMICH 13 Pa3HbIX HCTOYHHUKOB

BHOJIOI' A

buonorus — | 3HaKOMCTBO ¢ 0OBEKTAMH H3YdEHHS GHOIOTHH.




COBOKYITHOCTb HayK
O JKUBOU MPUPOJIE.
Metoapl Hay4dyHOTrO
MO3HAHUSA B
Ouosioruu

BoisiBnenue  ponmu  Ouonoru B (POPMHUPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpA H
NPAKTUYECKOUN 1€ATEbHOCTH JIIOIeH

Kietka

3HaKOMCTBO C KJIETOYHOU T€OpUei CTPOCHUS OPTaHU3MOB.
[lomyuenue TpEACTaBICHUS O POJIM OPTaHUYECKUX U
HEOPTaHWYECKUX BEIIECTB B KIETKE.

3HaHWE CTPOEHUS KIETOK MO pe3yibTataM paboThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeHHe OmuchIBaTh MUKPOIPENapaThl KIETOK PACTCHHIA.
YMeHne cpaBHHBaTh CTPOEHHE KIETOK pPAacTeHUH u
’KHUBOTHBIX IO TOTOBBIM MUKpOTIpenaparam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXEHHUSI OpPraHU3MOB,
CTaJ Uil OHTOTEHE3a Ha TIpUMeEpe YesioBeKa. 3HaHUE MPUUMH,
BBI3BIBAIONIMX HAPYIIEHWs] B Pa3BUTHU OPraHU3MOB.
YMeHHe TOJIb30BaThCS TEeHETUYECKON TEPMHUHOJIOTHEH U
CHUMBOJIMKOM, peliarh MPOCTEHINNE TeHETUYECKHE 3aJauu.
3HaHue ocoOeHHOCTEM HaCJIEICTBEHHOM U
HEHACJICICTBEHHON HM3MEHYMBOCTH M HX OHOJIOrMYECKOM
POJIA B DBOJIFOITUHN KHUBOTO

Bun

YMeHre aHAIM3UpOBaTh M OLICHUBATh PA3JIMUYHbIE TUIIOTE3bI
MPOUCXOXKACHUS )KU3HU HA 3eMII€.

YMeHue TpOBOAWTH OMHUCAHUE OCOOeH OJHOro BHIA 10
MOP(OJIOTHIECKOMY KPUTEPHUIO.

Pa3ButHe crocoOHOCTEH SCHO M TOYHO H3JIaraTh CBOU
MBICJTH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3pPCHHS,
BOCIIPUHUMATh M aHAJIM3UPOBATh MHEHUS COOECEIHHKOB,
MpU3HaBas MPaBo JAPYroro 4YejJ0BEeKa HAa MHOE MHEHHE.
YMenue JIOKa3bIBaTh POICTBO YyeJIoBeKa u
MJICKOITUTAIOIIUX, OOIMHOCTh M PABEHCTBO YEIOBEUYSCKUX
pac

DKOCUCTEMBI

3HaHWE OCHOBHBIX YKOJOTUUYECKUX (PAaKTOPOB U UX BIUSHUS
HA OpraHu3Mbl. 3HAHHUE OTIUYUTEIBHBIX MPHU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpO’KOCHUCTEM.

[lonyuyenne mnpeAcTaBIEHUS O CXEME DSKOCHCTEMBbI Ha
npumepe Ouocdepsl. JleMoHCTpalusi yMEHHSI MOCTAaHOBKH
nene  JACSATENbHOCTH,  IJIAHUPOBAHWE  COOCTBEHHOU
NEATENIbHOCTU JJISI JIOCTUXKEHHUSI TOCTABJICHHBIX LEJEeH,
NpEABUICHUS BO3MOXKHBIX PE3YJIbTAaTOB 3THX JIEUCTBUH,
OpraHu3alid CAMOKOHTPOJII W OLEHKU MOJYyYEHHBIX
pE3yIbTATOB.

OOyueHnune cOOJIIOACHUIO MPAaBWI MOBEACHUS B MPUPOJIE,
OEpe)KHOMY OTHOIICHHWIO K OHOJOTHUYECKUM OOBEKTaM
(pacTeHMsIM Y KUBOTHBIM U UX COOOIIIECTBAM) U UX OXpaHe




YYEBHO-METOAUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECHHEYEHUE MIPOT'PAMMbBI YYEBHOM
JANCHUIIJINHBI «kECTECTBO3HAHUE»

Jlns ocBoeHUs MporpaMMmbl y4eOHOW JUCHUIUIMHBI «ECTECTBO3HaHUE» B
Enoraesckom ¢unuane TAOY AO 10 «AI'ACY» umerorcsi yueOHble KaOMHETHI
no (¢u3MKe, XUMUU, OUOJIOTHMH, B KOTOPHIX MMEETCS BO3MOXKHOCTH OOECICUUTh
CcBOOOMHBIA JocTyn B HMHTepHeT BO BpeMs y4eOHOro 3aHSATUS U B TEPUOJ
BHEYUEOHOU JAESATEILHOCTH 00YyUYarOIINXCS.

B coctaB kaOuHeTOB 1o Qu3MKe, XUMUU, OUOJOTUU BXOIAT J1a0OpaTOpPUH C
1a00PaHTCKON KOMHATOM.

[Tomemnienust kaOWHETOB (PU3UKK, XUMHUM W OUOJOTUU YJIOBICTBOPSIOT
TpeboBanusiM CaHUTApHO-dTTUAEMUOTIOTHYECKUX MpaBui 1 HopMaTtuBoB (CaunlluH
2.4.2 Ne 178-02)

B kabunetax wumeeTcss MyJIbTHMEIUHHOE OOOPYIOBAaHHME, MOCPEIACTBOM
KOTOPOT'O yYacCTHUKH O0Opa30BaTENbHOrO IMpoIlecca MOTYT TMPOCMAaTpUBATh
BU3YaAJIbHYIO HH(OpMAIINIO MO (PU3HKE, CO3AaBaTh MPE3EHTALUH, BUIECOMATEPUATIBI
U T. .

B  cocraB  y4eOHO-METOAMYECKOTO M  MaTepHAIBHO-TEXHUYECKOTO
obecrieueHus1 MPOrpaMMbl YIeOHOM NUCIUTUIMHBI « EcTecTBO3HAHME BXOIAT:

* HarJsAHbIE TTOCOOUS (KOMIUIEKTHI y4e€OHBIX TaOJHII, TUIAaKaTOB, TTOPTPETHI
BBIIAIOIIMXCS YUCHBIX B 00JACTH €CTECTBO3HAHUS U T. I1.);

* nabopaTopHoe oOOpyAoBaHHE (00IIEr0o HAa3HAYEHHS M TEMaTHYECKHE
HAaOOpBI, B TOM YHCIE JUIsl MOCTAHOBKH JE€MOHCTPALIMOHHOTO W YYEHHUYECKOTO
AKCIIEPUMEHTA, PEaKTHBHI);

* CTaTU4YeCKHe, IMHAMHYECKHE, JIEMOHCTPAIlMOHHbIE W pa3JaTOYHbIE
MOJIeJH, BKIII0Uasi HaTypajbHbIe O0BEKTHI;

* OMOIMOTEYHBIN (POHI.

B OubOmmoreunpii ¢GoHA BXOAAT Y4YEOHUKH, YICOHO-METOJIMYECKHUE
koMruiekTel  (YMK), obGecneumBaromme OCBOCHHE YYEOHOM  THUCITUIUIMHBI
«EcTtecTBO3HaHUE», pEKOMEHJOBAaHHbIE WM JIOMYIICHHBIE IJi1 MCHOJb30BaHUSA B
nmpoeccuoHambHbIX o0pa3oBaTEIbHBIX OpraHu3alHUsIX, peanu3yommnx
o0pa3oBaTelbHYI0 MPOrpaMMy CpEJHEro ooOmero oOpa3oBaHUsS B Tpeaenax
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHMUs.

bubnuoreunsrii  GoHm  MOXEeT  OBITh  JOMOJHEH  (DU3UYECKUMH
SHUUKIIONEINUSIMH, aTiacaMH, CJIOBapsIMU, CHPABOYHUKAMU MO (U3UKE, XUMUHU,
Ounonorny, HAyYHOW W HAYyYHO- MOMYJISIPHOUN JTUTEPATYPON €CTECTBEHHO-HAYYHOTO
COJICpKaHMUSI.

B mpouecce OCBOCGHHS  MPOTPAMMBI  y4eOHOW  JTUCHUTIIUHBI
«EcTtecTBO3HaHUE» CTYAEHTHl HMMEIOT BO3MOYKHOCTH JOCTYNa K 3JIEKTPOHHBIM
y4eOHBIM MaTepHaiaM M0 €CTECTBO3HAHUIO, BKIIOUYas PU3HUKY, XUMUIO, OHOJIOTHIO,
MMEIOIIUMCS B CBOOOJIHOM J0CTyne B ceTd MHTepHeT (3JIEKTPOHHBIM KHUTaM,
MpakTUKyMaMm, Tectam, matepuaiam EI'D u ap.).



JIUTEPATYPA

s cTtyneHros

benses JI.K., Qe .M., Ky3nenosa JI.LH. u ap. buonorus (6a3oBbrit
ypoBeHb). 10 kiacc. — M., 2014.

benses JI.K., JdpiMmun ['"M., bopoaun II.M. u ap. buonorus (6a3oBbrit
ypoBeHs). 11 kimacec. — M., 2014.

la6bpuensn O.C., OctpoymoB W.I'. Xumus qns1 npodeccuit u
CHEUANTbHOCTEH COLMAIbHO- SKOHOMHUYECKOIO0 M TyMaHUTAPHOTO MpOQuiIei:
Y4EOHUK JIJISl CTY/. YUPEXKIEHUU cpea. npod. o0-pazoBanus. — M., 2014.

INabpuensu O.C. Xumus. [Ipaktukym: yue0.mocodue. — M., 2014.

labpuensu O.C. u gp. Xwumwma. Tectel, 3amaum W YOPaKHEHUS:
yueb.nmocobue. — M., 2014.

lNa6puensn O.C. Xumus. I[locobue nis nmoaroroBku k EI'D: yueb.mocobue.
— M., 2014.

s mpenoxaBartesiei

OdenepanbHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBaHuu B
Poccuiickoit @enepaunmn».

[Tpuka3 MunuctepctBa oOpazoBanust U Hayku PD or 17.05.2012 Ne 413
«O0  yrBepxkaeHHH  (denepalibHOr0  TOCYJapCTBEHHOTO  00pa30BaTEIbHOTO
CTaHaapTa CpeaHero (IMOJHOro) o0Iero 00pa3oBaHms.

[Ipukaz MunuctepctBa oOpazoBaHuss u Hayku P® ot 29.12.2014 Ne 1645
«O BHecenuu wusMmeHeHuit B Ilpuka3 MunHucrtepctBa oOpa3oBaHUsS U HAYKH
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 “O6 yrBepx)aeHun ¢eaepaibHOTo
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa cpeaHero (MOJHOro) OOIIero
obOpazoBanusa”». Ilucemo JlemapramMeHTa TOCYJApCTBEHHOW IOJIMTHKH B cdepe
noAroTOBKH pabounx kaapos u JI1O MunucrepcTa oOpazoBanus u Hayku PO ot
17.03.2015 Ne 06-259 «PexoMeHaaluu MO OpPraHU3alMHU TMOJYYEHUS] CPEIHETO
obmero oOpa3oBaHus B TIpeaeiaax OCBOCHHS 00pa30BaTENbHBIX IPOTrpaMM
cpeaHero mpodecCHOHABHOTO 00pa3oBaHWs Ha ©0a3e OCHOBHOIO OOIIEro
oOpazoBaHus C yderoM TpeOoBaHM  (eaepalbHbIX  TOCYJapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHAAPTOB M TOJIy4aeMoil MpodecCUr WU CIENUaTbHOCTH
cpenHero mpogecCHOHAIBHOTO 00pa30BaAHUS.

HNuTepHeT-pecypcebl

www.class-fizika.nard.ru («Kmacc!nast mocka st JIF0003HATEITBHBIXY ).

www.physiks.nad/ru («®u3mnka B aHUMAIAIX ).

www. interneturok. ru («Bumeoypokum moO TpeaMeTraM IIKOJIBHOU
MIPOTrPaMMBbI»).

www. chemistry-chemists. com/ index. html (s;ekTpoHHBIKYpHAIT
«XMUMHUKAAXAMUS).

www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbI ropb»).

www. hemi. wallst. ru («Xumus. OOpa3oBaTenbHBIA CcalT JIA
IIKOJIBbHUKOBY).

www.alhimikov.net (O0pa3oBaTenbHbI CAUT AJI MIKOJIBHUKOB).



www.chem.msu. su (DekTpoHHasi OMOIMOTEKA 110 XUMUK).

www. hvsh. ru (xypHan «Xumus B IKOJIE»).

www.hij.ru (KypHan « XUMHS U )KU3HBY).

www. biology. asvu. ru (Bcs 6uonorusi.CoBpemMeHHass OMOJIOTHS, CTaThH,
HOBOCTH, OMOINOTEKA).

www.window.edu.ru/window (EanHoe okHO gocTyna K oOpa3oBaTelbHBIM
pecypcam HHutepHera mo Owuonoruu). YdebHoe wusmanue Camoinenko Iletp
WNpanoBuu, T'abpuensu Omner Caprucosuu, CxkBoproB IlaBen MuxaiinoBuu
[IpumepHas mporpamma  oOieoOpa3oBaTeIbHOM  y4eOHOM  JAMCIUTLIMHBI
«EcrecTtBo3Hanuey» s MNPOPECCHOHABHBIX 00pa30BaTENbHBIX OpraHU3aIMM
Penakrop I'.E.Konomns Komnbtorepnass Bepctka: P.FO.BonkoBa Koppekrtop
E.B.Kynpsamosa N3a. Ne 101117642. IToanucano B nedars 29.07.2015. @opmart
60x90/16. Ycu. nieu. 1. 4,25. OO0 «M3naTenbckuit HEHTP «AKaaeMus.

www. academia-moscow. ru 129085, Mocksa, np-t Mupa, 101B, ctp. 1.
Ten./dakc: (495) 648-0507, 616-00-29.



