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[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero oodiero
00pa3oBaHusi, MPEABABIIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHON auciuIuinHbl «EcTecTBO3HaHME», B COOTBETCTBUU C PexoMeHpanusMu 1o
OpraHM3ali MOJIY4YeHHUs CpeaHero oOuiero oOpa3oBaHMsl B Ipelenax OCBOCHUS
o0Opa3oBaTeNIbHBIX IPOrpaMM CpeaHEero mnpo¢ecCHOHaIbHOrO0 00pa3oBaHHsA Ha 0ase
ocHOBHOro obmero obpaszoBanust ¢ ydetom TpeboBanuit ®I'OC CIIO u npodwuns
nojiyuaeMoil mpodeccud  CpeaHero MpodeccHOoHaNbHOTO 00pa3oBaHusl (TTMCHMO
JlenaprameHTa rocyJapCTBEHHON MOJUTUKHA B cepe MOATOTOBKUA pabOyMX KaJpoB U
JITIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Pabouass mporpamMma pa3paboTaHa Ha OCHOBE HPUMEPHOW IMPOTrPaMMBI
00111e00pa3oBaTeibHON  y4eOHOM  JUCHMILIMHBI «EcTtecTBO3HaHUE» A
npo¢eCCUOHATIBHBIX 00pa3oBaTeIbHbBIX OpraHu3alui, PEKOMEH0BAaHHOM
dbenepaabHbIM  TOCYAapCTBEHHBIM  aBTOHOMHBIM  yupexjeHueM «DenepasibHbIMA
UHCTUTYT pa3Butus oOpazoBanusi» (OPIAY «DUPO») B kauecTBe NpUMEpPHOMN
pPOrpaMMbl ISl peajnu3aluid OCHOBHOM oOpazoBaTenbHOU mporpammbl CIIO Ha 6aze
OCHOBHOTO 0011ero o0Opa3oBaHMsl € TOJYyYEHHEM CpeAHero oOuero ooOpa3oBaHUs
(mpotokont Ne 3 ot 21 wmtonsa 2015 r1.), a Takxke ¢ y4eTOM YTOUYHEHHUU, OJOOPEHHBIX
Hayuno — wmetogmueckum coBetoMm LlenTpa mnpodeccuonanpHOro o0pazoBaHusi U
cucteM kBamupuxaiuu DOI'AY  «DUPO» IIpotokonm Ne3 ot 25mas 2017 roma u
MPUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl CpeIHEro O0IIero oopa3oBaHus,
onoOpenHoi pemnieHueM denepanbHOro y4eOHO — METOAMYECKOrO0 OOBEAUHEHUS IO
obmemy oopazoBanuto (mpotokos Ne 2/16-3 ot 28 utons 2016 rona).

CopnepskaHrue TpOrpaMMbl peaTU3yeTcsi B IMPOIECCE OCBOCHUS O0YYarOIIUMMCS
POrpaMMbl MOATOTOBKU CIEIMAIMCTOB CPEIHETO C IMOJYyYEHUEM CPEIHErO OOIIEro
o0pa3zoBaHusl, pa3paboTaHHON B COOTBETCTBUU ¢ TpeboBanuem OI'OC.
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieoOpa3zoBaTenbHON y4ueOHON aucnuIumHbl «EcTecTBO3HAHME)
npeaHa3HayeHa  JUI1  M3YYCHHS] ~ ©CTECTBO3HAHUSA B NPOQPECCHOHATBHBIX
00pa30BaTEIbHBIX OpPTaHM3ANMAX, PEATH3YIONIMX O00pa30BaTEIbHYIO IPOrPaMMy
cpemHero oOmiero oOpa3oBaHMs B MpeAesiaX OCBOCHUS OCHOBHOM MPO()eCCHOHATBHOM
oOpaszoBatenbHoil mporpamMmbel CIIO Ha Ga3ze ocHOBHOTro oOImiero obpa3zoBaHUs, MPH
TIOJITOTOBKE CIICIIMATMCTOB CPETHETO 3BEHA.

Conmepxxanue mnporpammbl  «EcTecTBo3HaHMe» HaMpaBleHO Ha JOCTHKEHHUE
CIEIYIOIIMNX LeJIe:

* OCBOCHME 3HAaHHUUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE MHUpa U
METO/IaX EeCTECTBEHHBIX HayK; 3HAKOMCTBO C Haubojee BaXXHbIMU HACSIMU U
JOCTH)KEHUSIMU €CTECTBO3HAHHUSA, OKa3aBUIMMHU ONpENENsIollee BIUSIHUE HA Pa3BUTHUE
TEXHUKU U TEXHOJIOTU;

* OBJAQJICHUE YMEHHUSIMHU TPUMEHATH TMOJyYEHHbIE 3HAHUS [JIs1 OOBSICHEHUS
SBJICHUN OKpPYXKAlOIIero MHUpPA, BOCHPHUATHS HH(GOPMALMU €CTECTBEHHO-HAyYHOTO U
npo(heCcCHOHATIBHO 3HAYUMOTI'0 COJIEPKAaHNUs; Pa3BUTHE MHTEIIEKTYaJIbHBIX, TBOPYECKUX
CIIOCOOHOCTE M KPUTHUYECKOTO MBIIIJICHUSI B XOJ€ MPOBEACHUS MPOCTEHIINX
WCCIICIOBAaHM, aHajdn3a SBIICHUN, BOCIPUATUS W HWHTEPIPETAINH E€CTECTBEHHO-
Hay4YHOU MH(pOpMaIK;

* BOCIHTaHUE YOEKICHHOCTH B BO3MOXKHOCTHU TIO3HAHMS 3aKOHHOW MPUPOIBI H
UCTIONIb30BAaHUsl JIOCTIDKEHUN €CTECTBEHHBIX HAyK JJs pPa3BUTHs LMBUIW3ALUU |
MOBBIIICHHSI KAUeCTBA )KU3HMU;

* IPUMEHEHHE €CTECTBEHHO-HAYUYHBIX 3HaHUHN B MPO(HECCUOHATIBHON e TEIbHOCTH
U TIOBCEJHEBHOW >KM3HM [UIsl oOecredeHHus O€30MacHOCTH JKU3HENEATEIbHOCTH;
IrPaMOTHOTO  HCHOJb30BaHUSI COBPEMEHHBIX TEXHOJOTHH; OXpaHbl  370POBbS,
OKPYKaroUIEH CPEIbI.

B mporpammy BKIIIOYEHO cojAep:KaHHME, HaNpaBlIeHHOE Ha (opMHpOBaHHUE Y
oOydaromuxcst KOMIETEHUUH, HEOOXOAMMBIX JUIi  Ka4yeCTBEHHOI'O  OCBOEHUS
obpazoBarenbHoi mporpammbl CIIO Ha 0a3e OCHOBHOrO oOIIEro 00pa3oBaHUS C
NOJIyYeHUEM CPEJTHEr0 00IIEero 00pa3zoBaHus MO NPOrpaMMe MOATOTOBKH CIIELIMAIUCTOB
CPEIHEro 3BEHA:

OK 10. Hcnonb3oBaTh yYMEHHS M 3HaHUS Y4YEOHBIX JUCHUIUIMH (enepaabHOro
roCyJIapCTBEHHOTO O0Opa3oBaTEIBLHOTO CTaHJapTa CpeaHero oOmiero oOpa3oBaHUS B
npo¢eCCUOHATIBHON JIEATEIBHOCTH.

B TAIIOY CIIO MO «I'ybepHCKkHil KOJUIEIK» Ha €CTECTBO3HAHUE TIO
CHEIUATFHOCTH CPETHETO MPOQPECCHOHAIIBHOTO 00pa30BaHus TYMAHUTAPHOTO MPOGUIs
51.02.01 «HapoaHoe Xya0KeCTBEHHOE TBOPUECTBO (1O BUIaM)» OTBOJUTCS 78 4acoB —
obs3aTenbHas aynuTopHas Harpyska. M3 mux 34 gacoB Ha pasnen «Dusukay, 22 yaca
Ha pazfen «Xumusi» u 22 daca Ha pazaen «buonorus». OcHoBy pabodeil mporpaMMbl
COCTaBJISIET COJIEP’KaHUE, COTIACOBAHHOE ¢ TPeOOBaHMUSIMU (eAepaTbHOTO KOMITIOHEHTA
roCyJJapCTBEHHOTO CTaHJapTa CpeaHero (MmoyiHoro) olmiero oOpa3zoBaHus 0a30BOTO
YPOBHSI.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI
«ECTECTBO3HAHHUE)

EcrecTBO3HaHNE — Hayka O SBICHUSIX U 3aKoHax nOpupoasl. COBpEMEHHOE
€CTECTBO3HAHUE BKJIIOUYAET MHOYKECTBO €CTECTBEHHO-HAYUYHBIX OTpaCiEd, U3 KOTOPBIX
HanOoJIee BAXKHBIMU SIBIITIOTCS (pr3uka, XuMus u Ouosiorusi. OHO OXBAaThIBAET MIUPOKUI
CIIEKTP BOTIPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHUPOJILI, KOTOPHIE MOMXHO
paccMaTpuBaTh Kak €IMHOE LEJIOE.

EcTtecTBeHHO-HayYHBIC 3HAHUWS, OCHOBAaHHBIC HAa HHUX TEXHOJOTUU (OPMHUPYIOT
HOBBIN 00pa3 xu3HU. BEICOKOOOPa30BaHHBIN YEIOBEK HE MOXKET AUCTAHIIMPOBATHCS OT
byHIaMEHTAIbHBIX 3HAHMM 00 OKpyXKarolmieM MHpe, HE PHUCKYSd OKa3aTbCs
OeClOMOIIHBIM B MPO(ECCHOHANIBHON  JesaTeNbHOCTU. J[1000e TepCrleKTUBHOE
HalpaBJICHUE JACATEIIBHOCTA 4YEJIOBEKA NPSMO WJIM KOCBEHHO CBA3aHO C HOBOM
MaTepuasbHOW 0a30¥ M HOBBIMU TEXHOJIOTHUSIMH, U 3HAHHE UX E€CTECTBEHHO-HAYYHOU
CYIIIHOCTH — 3aKOH ycCIexa.

EcrecTBO3HaHME — HEOThEMJIEMAs COCTABIIIONIAS KYJIBTYPBL:  ONpPEeIsis
MHUPOBO33pEHUE YEJIIOBEKa, OHO TMPOHMKAET W B TyMaHUTapHyl cdepy, U B
0O0I1IECTBEHHYIO JKU3Hb. PanyonanbHbIii €CTECTBEHHO-HAYYHbI METO/,
c(hOpMHUPOBABIIMIICS B paMKaX €CTECTBEHHBIX HayK, 00Opa3yeT eCTeCTBEHHO-HAYYHYIO
KapTUHY MHUPa, HEKoe 00pa3Ho-(puiiocopckoe 00001IeHNE HAYUHBIX 3HAHUU.

OCHOBY €CTECTBO3HAHMS MPEACTABISAET (PU3NKA — HAayKa O MPUPOJIE, U3ydarouas
HauOoJiee BaXKHBIC SBJICHUS, 3aKOHBI M CBOMCTBAa MaTepuajibHOTO MHpa. B ¢usuke
YCTaHABJIMBAIOTCS YHUBEPCAIIbHBIC 3aKOHBI, CIIPaBeIJTIUBOCTh KOTOPBIX
MOATBEPAKAAETCS HE TOJBKO B 36MHBIX YCIOBHUSIX U B OKOJIO3EMHBIX IMPOCTPAHCTBAX, HO
1 BO Bceul BceenenHou. B 3TOM 3akimrodaeTcs OAMH M3 CYLIECTBEHHBIX ITPU3HAKOB
bu3ukn kKak (QyHgamMeHTanbHOW Hayku. Du3uKa 3aHUMaeT 0co00€ MECTO Cpeau
€CTECTBEHHBIX HAYK, [I03TOMY €€ IPUHATO CYUTATh JUAEPOM €CTECTBO3ZHAHUSI.

EcrecTBO3HaHME Kak Hayka O SIBJCHUSIX W 3aKOHAX MPHUPOJbI BKIIOYACT TaKkKe
OJIHY M3 B&XKHEUIIMX OTPACIEN — XUMHIO.

XuMHSIT — HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX, MpOIECCaX
MPEBPAILECHUS, UCTIOIb30BAHUU 3aKOHOB XMMHUH B TIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH,
B CO3/IaHUU HOBBIX MaTEPHUaJIOB.

buosiorusi — coctaBHasi 4acTh €CTECTBO3HAHHWsA. JTO HAayKa O YKHWBOW IPUPO/IE.
Ona u3y4aeT pacTUTENbHbIN, )KUBOTHBIA MUP U YEJIOBEKA, UCIIOJIb3Ys KaK COOCTBEHHBIC
METO/IbI, TAK U METOJIbI JIPYTUX HAayK. BUOJOTHS BBISBIISIET 3aKOHOMEPHOCTH, IPUCYIIIHE
JKU3HU BO BCEX €€ MPOSBJICHUSX, B TOM YHUCJIE OOMEH BEIIECTB, POCT, Pa3MHOXKECHHUE,
HACJICICTBEHHOCTh, U3MEHYMBOCTh, IBOJIIOIUIO U JP.

B mporiecce peanuzarnuu coaepkanusi yaeOHON mUCIMIUIMHBI «EcTecTBO3HAHME)»
3HaYMMO H3ydeHue pasznena «Pu3uKa», KOTOPHIM BHOCHUT CYIIECTBEHHBIM BKJIAJ B
CHUCTEMY 3HaHUH 00 OKPYKAIOIIEM MUPE. DTOT pa3zell SBISETCS CUCTEMOOOPA3yIOIINM



JUTSL IPYTUX PA3eioB y4eOHOW JUCITUTUINHBI, ITOCKOJIBKY (PU3MUECKHUE 3aKOHBI JISKAT B
OCHOBE COJIEP>KaHUsI KypCOB XUMHUHU U OUOJIOTHH.

[Ipu u3yueHun y4yeOHOro Marepuana MO XUMUU U OHOJOTHHU I1es1eco00pa3HO
aKIIEHTUPOBATh BHUMaHHUE 00YyYaroUIUXCcsl Ha KU3HEHHO BaXXHBIX OOBEKTaX MPUPOJIBI U
opraHu3Me uUejoBeka. 1o rTmapocdepa, armochepa u Omocdepa, KOTOpbIE
paccMaTPHUBAIOTCS C TOYKH 3PCHHS XUMHUYCCKUX COCTABOB M CBOMCTB, MX 3HAUCHUS JIJIS
KU3BHENICATCIbHOCTH JIIOJICH, ATO COJEpKaHWE, OCBEIIAONIee POJIb BAKHEHIIMX
XUMUYECKAX DJJIEMEHTOB B OpPraHU3ME 4YeJOBEKa, BOIMPOCHI OXpaHbI 3I0POBbS,
npodriiakTUKK 3a00JIeBaHUN M BPEIHBIX NMPUBBIYEK, MOCIEICTBUNA M3MEHEHUS! CPEJIbI
o0UTaHUS YeIOBEKa JUIsl YETIOBEYECKOM [IMBUIIN3ALIUU.

3aMeTHOE MECTO B COJEPKaHMM YYEOHOW IUCUMIUIMHBI 3aHUMaeT Y4eOHbIN
MaTepuai, HE TOJIbKO (OPMUPYIOMIMA ECTECTBEHHO-HAYYHYI0 KapTHHY MHpa ¥y
CTYJICHTOB, HO W PACKPBIBAOIIMKA MPAKTUYECKOE 3HAYECHHUE €CTECTBEHHO-HAYYHBIX
3HAHHUH BO BCeX cepax KU3HU COBPEMEHHOTO 00IIeCTBa.

B menom yueOHas mucnmmuinHa «EcTecTBO3HaHWE», B COACPKAaHUH KOTOPOM
BEJIyIIIUM KOMITIOHEHTOM SIBJIIFOTCSI HAay4HbIC 3HAHWS M HAyYHbIE METOJbl MO3HAHUS,
no3BoJIsieT CchOpPMHUPOBATH Yy OOYYAIOMIMXCA IEJIOCTHYIO €CTECTBEHHO-HAYYHYIO
KapTUHY MHpaA, MPOOYIUTH Yy HUX OMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHUE K
U3y4yaeMOMY MaTepuaily, T[OTOBHOCTb K BBIOOpPY JCUCTBUM  oOmpelieeHHON
HAIPaBJICHHOCTH, YMEHHWE KPHUTHYECKH OIICHWBAaThH CBOM W UYXKHE JCUCTBUS U
TTOCTYTIKH.

WuTerpupoBanHoe coziepKaHue yaeOHOM JUCITUTITIHBI TI03BOJISIET
npenojaBarensiM (U3NKWA, XUMUA U OHOJIOTMM COBMECTHO OpPraHHU30BaTh H3Y4YCHUE
€CTECTBO3HAHUS, UCIIONIB3YsI UMEIOIMECs YaCTHBIE METOANKHU MPEINOIaBaHus peIMeTa.

N3yuenne oO0mieoOpa3oBaTebHOM y4YeOHOW JTUCHMIUIMHBI «EcTecTBO3HAHUE)
3aBepIaeTcs MoABeIcHuEM UTOroB B hopMme nuddepeHIIMpOBaHHOTO 3aueTa B paMKax
MIPOMEKYTOUHOH aTTeCTAllK CTYACHTOB.

MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE

VYuebnas nucrurmHa «EcTecTBO3HaHUE)» SBIAETCS YYE€OHBIM MPEAMETOM IO
BBIOOpPY M3 00s3aTenbHOM mpenMeTHor obnactu «EctectBennbie Hayku» OI'OC
cpeaHero oo0Iero oopa3oBaHuUs.

B mpodeccronanbHbIX  00pa3oBaTENbHBIX  OPraHU3alUSX, PEATHIYIOIIUX
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHETo 00IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
IIPOTPAMMBI ITOATOTOBKH KBaTU(UIIMPOBAHHBIX PAOOUYUX CITy)KAIIUX HAa 0a3¢ OCHOBHOTO
obmiero o0Opa3zoBaHus, ydeOHas gucHuiuimHa «EcrecTBo3HaHuWey wu3ydaercs B
o011eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO MIIaHa.



PE3YJIBTATBI OCBOEHUS YYEBHOM JUCITUITIJINHBI

OcBoenue  coxaepxaHuss  y4eOHOM  gucuuruiMHbl  «EcTecTBO3HaHME»
oOecreynBaeT JOCTHKEHUE CTYICHTaAMH CIEAYIOIINX Pe3yabTATOB:

JUYHOCMHBIX:

— YCTOWYMBBIA HHTEPEC K UCTOPUHU U JOCTIKCHHUSIM B 00JIACTH €CTECTBECHHBIX
HayK, YyBCTBO FOPJ/IOCTHU 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTH K TPOJOJKEHUIO 00pa30BaHMsI, TIOBHIIICHUIO KBATU(DUKAITUN B
n30paHHOW TIpo(EeCcCCHOHATBLHOW JAESITEIIBHOCTH C HWCIOJIh30BAaHUEM 3HAHWUN B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTHMBHOE OCO3HAHWE 3HAYUMOCTH KOMIETEHIM B 00JacTu
€CTECTBEHHBIX HayK JiJIi 4YeJloBeKa U OOIIECTBAa, YMEHUE HCIOJIb30BaTh
TEXHOJIOTHUECKHE JOCTIKCHHsI B o00macth (PU3WKH, XUMUHU, OWOJOTHH IS
MOBBIIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYaJlbHOTO pPa3BUTHS B  BBIOpAHHOMU
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

— YMEHHUE MPOaHaIU3UPOBATh TEXHOTCHHBIC TIOCIEACTBUS JI OKPYXKaIOIIei
Cpelibl, OBITOBOW U MTPOU3BOACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJIbHO JI00OBIBaTh HOBBIE JJI CE0Sl €CTECTBEHHO-
Hay4YHbI€ 3HAHUS C HKCHOJIB30BAHHEM JUISI 3TOTO JOCTYHHBIX HCTOYHHKOB
uH(popManuu;

— YMEHHUE YIpPaBIATh CBOEH IMO3HABATEIBHOW AEATEIBLHOCTHIO, MPOBOJAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS;

— YMEHHUE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIICHUSI B KOMaH/JIE IO
peIIeHNI0 OOIIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

* MmemanpeomMemHuix:

— OBJIQJICHHE YMEHUSMH WU HaBBIKAMH Pa3JIMYHBIX BHJIOB TMO3HABATEILHOMN
JEATEIIbHOCTH JJIs1 U3yUYEHHS Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (HAOMIOJEHUS, HAYYHOTO
AKCTIIEPUMEHTA) JIJIsi U3YUYCHUS PAa3IMUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKACT  HEOOXOIMMOCTh  CTaJKUBAaTbCS B
npodeccruoHanbHo cdepe;

— YMEHHE OMNpEeACNsITh IEM M 3aJauil JCSATEIbHOCTH, BHIOMPATh CPEICTBa
JUTSL X TOCTHXKEHUS Ha MPAKTUKE;

— YMEHHE WUCIOJb30BaTh pa3IUYHbIE HWCTOYHUKH JUISI  [OJYyYECHUS
€CTEeCTBEHHO- HaydyHOW WHGOpPMAllUM M OICHUBATh €€ JOCTOBEPHOCThH IS
JIOCTHKEHUSI TOCTABJICHHBIX 1IEJIEH U 3a/1a4;

* npeOMemHbIx:

—  c(opMHpPOBAHHOCTh TMPEJACTABICHUH O IIEJTOCTHOM  COBPEMEHHOM
€CTECTBEHHO- HAyYHON KAPTHUHE MHUPA, PUPOJIE KAK €IUHOM LETOCTHOU CUCTEME,



B3aMMOCBSI3M 4YEJIOBEKa, TMPUPOABI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax BceneHnnoi;

— BJIaJICHUE 3HAHUSAMH O HauOoyiee BaXKHBIX OTKPBITHSAX U JOCTHKEHHUAX B
00J1IaCTH €CTECTBO3HAHUS, MMOBIMABIINX HA SBOJIIOIUIO MIPEACTABICHUM O TIPUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

— cpOpMUPOBAHHOCTh YMEHHUSI IPUMEHSTH €CTECTBEHHO-HAYYHbIE 3HAHUS JIJIS
OOBSCHEHUS OKPYKAIOIIMX SIBJICHUW, COXPAHEHHUS 3/I0POBbs, OOCCIICUCHHUSI
0€30MacHOCTH  KU3HENEATCITLHOCTH, OEpPEeKHOTO OTHOIICHWUS K TPHUPOJIE,
pPALMOHATIBHOTO TPHUPOJIONIOIB30BAHMS, a TAKXKE BBIIOJHEHUS POJIA TPaMOTHOIO
MOTPEOUTENS;

— cpOopMHPOBAHHOCTh TPEACTABICHUA O HAYYHOM METOJIC ITO3HAHUS
MPUPOJIBI U CPEJICTBAX M3YUYCHUSI MEraMHUpa, MaKpOMHUpa U MUKPOMUPA; BIaJCHUE
MpUEMaMH €CTECTBEHHO-HAYYHBIX HAOIOICHUHN, OTIBITOB, UCCIIEOBAHUN U OLICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB,;

— BJIaJICHUE TOHSITUUHBIM alllapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOIIUM
M03HaBaTh MHUP, y4aCTBOBATh B JIMCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCIIOJB30BaTh  Pa3MYHbIE  HWCTOYHUKM  HWHGOpPMAlUM  JJI1  IOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTHCS K coobmenussMm CMU, conepxarium
Hay4YHYIO HH(OpMaLuIo;

— cOpMHUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYUMOCTh €CTECTBEHHO-
HAay4YHOTO 3HAHMS JJI1 KKJIOro YeJoBeKa HE3aBUCUMO OT €ro mpodecCuoHabHON
JEATEIIbHOCTH, pa3ianudaTh (PaKkThl U OLIEHKU, CPABHUBATH OIIEHOYHBIC BHIBOJIBI,
BUJIETh MX CBSI3b C KPUTEPHUSMH OIICHOK W CBA3b KPUTEPHUEB C OMNPEACICHHOU
CUCTEMOM LIEHHOCTEM.



COJIEP)KAHUE YYEBHOM JUCIIUIIJIAHBI
I'ymanutapublii npodguiib NpodeccuoHAIBHOr0 00pa3oBaHus.
Cnemunaasnoctu CIIO

Pasznea 1. PUBUKA
BBenenue

®duszuka — ¢yHIaMeHTallbHasg HayKa o mpupoje. EcTecTBeHHO-HAYYHBI METOA
IIO3HAHMS, €T0 BO3MOXKHOCTH M IPAaHULIBI IPUMEHUMOCTH. ENMHCTBO 3aKOHOB IPUPOIBI
U cocraBa BellecTBa Bo Bcenennoi. OTKpbITHS B (U3MKE — OCHOBa Iporpecca B
TEXHUKE U TEXHOJOTHUH ITPOU3BOJCTBA.

1. Mexanuka

Kunemaruka. Mexannueckoe nBuwkeHue. Cucrema orcuera. TpaeKkTOpus IBUKCHUS.
[Iyte. Ilepememenune. PaBHOMEpHOe mpsAMOJIMHENWHOE JBHXKeHUE. (CKOpPOCTSH.
OTHOCUTENBHOCTh MEXAHUYECKOIO JIBHKEHUA. 3aKOH CIIOKEHUs cKopocter. CpenHss
CKOpPOCTbh NPH HEPABHOMEPHOM JABVKEHHH. MTIHOBEHHAsI CKOPOCThb. PaBHOyCKOpEHHOE
IpsIMOJIMHEWHOE ABMKeHUE. Y ckopenue. CBOOOAHOE TajieHue Tell.

JAunnamuka. Macca u cuna. BzaumopeiicTBue Ten. 3akoHbl JUHAMUKH. CuUIbl B
IpUpoze. 3aKOH BCEMUPHOTO TATOTEHHUS.

3akoHBI cOXpaHeHUsi B MexaHHMKe. VMIrynbc Tena. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBHKeHHE. Mexanudeckass padorta. MomHocTe. MexaHuueckass 3HEprusi.
Kunernueckas sneprusi. Kunernueckas sueprus u padota. [loTeHuumanbHas sHEpTUsl.
Hemoncmpanuu

OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBH)KECHHS.

Buibl MEXaHMYECKOTO JBUKEHUSL.

NuepTHOCTH TEN.

3aBUCUMOCTh YCKOPEHHs Tella OT €ro MacChl M CWIbl, JACHCTBYIOLIEH Ha TeJo.
PaBeHCTBO M IIPOTUBONOJIOKHOCTh HANPABJIEHUS CUJ ACHUCTBHUS W MPOTUBOJICHUCTBUSL.
HesecomocTs.

PeakTrBHOE IBMXEHUE, MOJEND PAKETHI.

W3MeHeHre sHepruM MPU COBEPILIEHUHU pabOTHI.

Ilpakmuueckue 3anamus.

- MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT BEca Tela.
- 3yueHue 3aBUCUMOCTH Tepruoa KoJieOaHWH HUTSHOTO (WIIH MPY>KUHHOTO) MasiTHUKA
OT JJIMHBI HUTH (UK MAcChl Tpy3a).

2.0OCHOBBI MOJIEKYJISIPHOI (PU3NKHN U TEPMOIMHAMUKHI
MouJiekyasipaas puszuka. ATomucTrueckas Teopusi CTpoeHus BerecTBa. HabmogeHus
Y OMNBITHI, MOATBEPKIAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macchl u



pa3mepsl MOJIEKyJ. TermnoBoe IBMKEHME YacCTHUIl BEIIECTBA. bpOYHOBCKOE IBHIKECHME.
NneaneHbiit 1a3. Temmeparypa Kak Mepa CpEeIHEH KUHETUYECKOW SHEPrMHU YacCTHII.
YpaBHEHHE COCTOSIHHA HACAIBHOrO Trasa. Moxenb xuakoctd. lloBepxHOCTHOE
HaTsDKEHHE U cMaudnBaHue. Kpucramiueckrue u aMmopgHbIe BELIECTBA.
Tepmoaunamuka. Buytpenusis sHeprus. PaGora u Temmoorgaua Kak CIOCOOBI
W3MEHEHHs BHYTpEHHEU dHeprud. [IepBeIil 3aKk0H TepMOAMHAMUKHA. TeIIOBbIE MAIlIMHBI
Y UX IPUMEHEHHE.

Hemoncmpayuu

JIBukeHne OpOYHOBCKHX YaCTHLL.

Huddysus.

SIBneHUs NOBEPXHOCTHOTO HATSKEHUS U CMAaYMBaHUS.

Kpuctanisl, amopdHbie BEIECTBA, )KUAKOKPUCTATUINYECKUE TeNa.

M3meHeHne BHYTPEHHEW SHEPTUU TEJ MPU COBEPIICHUH Pa0OTHI.

Ilpakmuueckue 3anamus.

- OnpeneseHne Macchl aTOMOB M KOJIMYECTBA BELIECTBA B TEIIE.

3. OCHOBBI 2J1eKTPOIMHAMHUKH
dueKTpocTaTuka. BzanmoaeiicTere 3apsSKEHHBIX TEJ. DNEKTPUUECKUN 3aps. 3aKOH
COXpAaHEHMS AIEKTPUYECKOTO 3apsana. 3akoH KyioHa. DiekTpocTatudeckoe mose, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXK]1y HUMH.
HHocTosinubIi TOK. [loCTOSHHBIN 35IeKTpUUeCcKh TOK. Cuia ToKa, HAMPSHKEHUE,
AIEKTPUYECKOE COMPOTUBIICHHE. 3aKOH OMa ISl yJacTKa JIEKTPUUYECKON LIETIH.
MarnuTtHoe nmosie. MarauTHOE IOJI€ U €r0 OCHOBHBIE XapaKTEPUCTUKU. [lericTBHE
MarHUTHOTIO MOJISI HA TIPOBOJIHUK C TOKOM. 3aKOH AMmepa. DJICKTPOABUTaTENb.
SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.
Jemoncmpayuu
DJIeKTpU3aLus TEJL.
B3anmonenicTBre 3apsKEHHBIX TEIL.
HarpeBaHnne npoBOJHUKOB C TOKOM.
OmneIT Dpcrena.
BzaumMopelicTBre TPOBOJHUKOB C TOKOM.
JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
Pabota snexkrpoaBurarerns.
SIBiieHME PIIEKTPOMArHUTHON UHYKIUH.
Ilpakmuueckoe 3anamue.
- He npexycmoTpeHo.



4. MexaHnuyeckne KoJj1e0aHus U BOJIHBI.

CBo0Ooanbie koJedanusi. [lepros, yactota u amMIInTyAa kosebanuil. I'apMoHnyeckue
KoJiebaHuss. MeXxaHU4eCKHUEe BOJIHBI U UX BUJIbI. 3BYKOBBIC BOJIHBI. Y JIBTPAa3BYKOBHIC
BOJIHBI. YJIBTPa3BYK M €0 UCIIOJIb30BaHUE B MEAUIIMHE U TEXHUKE.
DJIEKTPOMATHUTHBIE KOJIe0aHus U BOJIHBL. CBOOOHBIC SJIEKTPOMArHUTHBIC
kosneOanus. KonebarenbHbl KOHTYP. DIEKTPOMArHUTHOE TOJie. DIIEKTPOMAarHUTHbIC
BOJIHBI. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH.

CaeToBbIe BOJIHbI. Pa3BUTHE NMPECTABICHUI O PUPOJIE CBETA. 3aKOHBI OTPAXKECHUS U
npesjomiieHus cBeta. JInH3el. opMyta TOHKOM JIMH3HI.
Jemoncmpayuu

KonebaHnust MaTeMaTU4e€CKOTO U MPY>KMHHOTO MasITHUKOB.

PaboTa anektporeneparopa.

N3nyyeHue u mpuem 3J1eKTPOMarHUTHBIX BOJIH.

Pannocss3s.

Paznoxxenmne Genoro ceera.

Onrtuueckre mpruoopsl.

Ilpakmuueckue 3anamus.

- He npenycmotpeno.

5. DJIeMeHThbl KBAHTOBOM (PM3MKH
KBanToBble cBoiicTBa cBera. KBanTOoBas runoresa [lnanka. @oTosnekTpudecKkui
abdext. Pusuka aroma. Monenu crpoenus aroma. OnbsiT Pezepdopaa.
@u3uKa aTOMHOIO SiAPA M JJIEMEHTApPHbIX YacTul. CoCTaB U CTPOEHHE aTOMHOIO
anpa. PannoaktuBHOCTB. PagnoakTWBHBIE M3IIy4eHUS U UX BO3JACHCTBUE HA JKUBbIC
OpraHU3MBI.
Jemoncmpayuu
DOTOAIEMEHT.
N3nyyenune nasepa.
JIuHeWyaTeble CIIEKTPBI PA3JIMYHBIX BELIECTB.
CueTyrK MOHU3UPYIOIIMX U3JIyYCHHI.
Bceenennas u ee 3Bosronus
Crtpoenue u pazsutue BeeneHHoil.
Mogens pacmmpsironerics: BeeneHHou.
[Tpoucxoxaenne CoIHEUHON CUCTEMBI.
CoBpeMeHHas (pusnyeckas KapTUHA MUPA.
Ilpakmuueckue 3anamus.
- He npenycmotpeHo.



Pasznea 2. XUMMUSA
OBIIIASA U HEOPTAHNYECKASA XUMUA
BBenenue

XumMuyeckasi KapTiHa MHAPa KaK COCTaBHAs YaCTh €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Posb XuMuM B )KU3HU COBPEMEHHOTO 00IIIEeCTBA.

[IpumeHeHrne [OCTIKEHHH COBPEMEHHOM XHUMHUU B TyMaHUTapHOU cdepe
NEeATEIbHOCTH 00IIEeCTBA.

OcHOBHbIE IOHATHUSA U 3aKOHbI XUMHU

[Ipenmer xumuu. BemectBo. AtoMm. Mosekyna. XuMUUECKUN 3JIEMEHT U (POpMBI
ero cyuiectBoBaHusl. [IpoCThie U CIIOXKHBIE BEIIECTBA.

OmpadsiceHue XUMUYECKUX —CIOHCEMO8 6 NpPOU3BEOCHUAX XYO0HCEeCMBEHHOU
Jaumepamypul U UCKYCCMea.

JleMoHCTpauun

Habop Mozeneld aToMOB M MOJIEKYII.

N3mepenne BeniectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB ¥ MOJIEKYJI.

OTHOCHUTENIBHBIE aTOMHAas M MOJIEKyJspHas Maccel. KommdecTBo BeniecTsa.
[Tocrosinnas ABoraapo. MosnspHas macca. 3akoH ABoraJipo. MossipHbIil 00beM ra3os.

KonruecTBeHHbIE U3MEHEHN B XMMUHU KaK YaCTHBIM CIydail 3aKOHOB IEpEXoja
KOJINYECTBEHHBIX U3MEHECHUN B KadyeCTBEHHbIC. M.B./lomonocoe — «nepeviii pycckuul
VHUGepcumemy.

NnnrocTpanny 3aKOHA COXPAaHEHHsI MacChl BELIECTBA.

Ilepuoauueckuii 3aK0H
u [lepuoanyeckas cucrema xumuueckux 3jeMenToB I. U. MenaesieeBa

OtkpeiTue Ilepuoguueckoro 3akoHa. Ilepuoandeckass cucreMa XHUMHYECKHUX
sanemenToB Jl. 1. Menaeneena.

3nauenune llepumoamueckoro 3akoHa u llepuoanueckor CUCTEMBI XUMHUYECKHX
snemeHtoB JI. M. MeHnneneeBa 1l pa3sBUTUS HAyKM M IIOHMMaHUS XUMHUYECKOUN
KapTUHBI MUPA.

J. 1. Menoenees 06 obpazosanuu u 20cyoapcmeerHol noaumukKe.

JlemoHcTpanus

Pazmuunbie gopmer Tlepuogmueckoit cucrembl xumuueckux snaemeHtoB J[. U.
Menpeneena.

Ilpakmuueckue 3anamus.

Mopenuposanue [leproauyeckoii TaOIUIIBI.

CTtpoeHue BemecTBa
KoBanentnass cBsi3b: HemosisipHas W TnojisipHas. HMonHas cBsizb. KaTHOHBI U
aHUOHBI. MeTannnueckas CBI3b. BomopoiHas CBSI3b.



JeMoHCTpanus
OOpa3Lpl BEIIECTB U MAaTEPUANIOB C PAa3JIMYHBIMU TUIIAMHA XUMHUYECKOH CBS3H.

Boaa. PactBopbI

Bona B npupoae, ObITy, TEXHUKE U Ha NPOoU3BoicTBe. Du3nueckue u XUMUYECKHE
cBoiicTBa BoJbl. OnpecHEHUE BO/bI. ATpEraTHbIE COCTOSIHUS BOJIBI U €€ MEePEeXObl U3
OJHOTO arperaTHoro COCTOSIHUS B IPYTOE€.

JleMoHCTpanus

du3nYeCcKre CBONCTBA BO/JIbI: IOBEPXHOCTHOE HATSIKEHHUE, CMAYUBAHHUE.

Xumunyeckue peaxkuuu. [[oHATHE O XUMHUYECKOM peakUUU. THUIBI XUMHUYECKHUX
peakiuii. CKOpOCTh peakiiui U PaKkToOphl, OT KOTOPBIX OHA 3aBUCHT.

JemoHCcTpanus

XUMHUYECKHUE PEAKIIUU C BBIICICHUEM TEILIOTHI.

Ilpakmuueckue 3anamusi.

Pemenne 3ama4 Ha HAX0XKIEHUE MAaCCOBOM J10JIM PAaCTBOPEHHOTO BEILIECTBA.

Heoprannuyeckue coeuHeHUsI

Knaccupuxkanuss HeopraHmyecKmx coequHeHMd W HMX cBoicTBa. OKCHIBI,
KHMCJIOThI, OCHOBaHHS, COJIU.

IlonsaiTue o0 ruaposmse coJied. Cpena BOAHBIX PACTBOPOB COJICH: KHUCIIas,
HeWTpaybHas, menounas. Bomopoaunsii nokaszarens pH pactBopa.

MeTtaabl. O61ue pu3nyeckre 1 XMMUYECKUE CBOMCTBA METAIIIIOB.

Hemeranabl. OOmas xapakTepUCTHKa TJIaBHBIX TMOJATPYNI HEMETAJIOB Ha
IIPUMEPE TAIOTECHOB.

Baxueimme coequHEHUs METAUIOB U HEMETAUIOB B MPHUPOJAE U XO35UCTBEHHOU
JESTEIbHOCTH YEJI0BEKA.

Memannvl u cniaswvl kak xyooocecmeennviti mamepuain. CoeOuHeHusi Memasiios
KaK COCMAasHas 4acmev cpeocms u3obpazumenvHo2o uckyccmea. Hememannol u ux
COeOUHEHUs] KaK COCMABHAsL YACTb CPeOCm8 U300pasumeibHo20 UCKYCCmad.

JlemoHcTpanuu

B3auMopeiicTBue METaNIOB ¢ HEMETAJIaMU (IIMHKA C CepOil, aIFOMUHUS C HOIOM),
pacTBOpaMH KHUCJIOT U IIEI0UYEH.

['openne metamioB (LMHKa, Kejle€3a, MarHus) B Kuciopojne. B3aumoneiicTBue
a30THOU U KOHUEHTPUPOBAHHON CEPHOM KUCIIOT C MEJIBIO.

BoccTaHoBuUTENbHBIE CBOMCTBA METAIIJIOB.

OPI'AHUYECKASA XUMUSA
Opranuyeckue coeIMHEHUS

OcCHOBHBIC TMO0JIOKEHUS TEOPUM CTPOCHHMSI OPraHUYECKHX COCJUHEHHH.

Mmuoroo0pasue oprannueckux coenunennii. [lonstue nzomepun.



Yraesogopoasl. IlpenenbHble W HENpeAeNbHBIE  YINIEBOAOPOABL. Peaknus
nonumepusanuu. [IpupoHbIe UCTOYHUKH YIJIEBOAOPOAOB. YTJIEBOJOPOAbI KaK OCHOBA
MEXIYHAPOJIHOTO COTPYAHUYECTBA U BAXKHEUIINNA UCTOYHUK (HOPMHUPOBaHUS OIOJKETa
P®.

Kucaopoacoaep:kamue OpraHuvecKune BelllecTBA. [IpencraBurtenn
KUCJIOPOJICOJICPKAINX OPTaHUYECKUX COCIUHEHHI: METWIIOBBIM Y 3TUJIOBBIA CIUPTHI,
TJIMIIEPYH, YKCYCHAs KUCTIO0Ta. JKUPBI KaK CI0KHBIE A(PUPBHI.

VYT1eBOBI: III0K03a, KpaxMall, EJUTI0JI03a.

A3oTcoep:xaniue OpraHndecKkue coeJuHeHnsl. AMUHBI, aMUHOKHUCIIOTHI, OCIIKH.
Crpoenue u Ouosiornueckasi GyHKIHS OCITKOB.

JdeMoHCcTpauu

[TonyueHne 3TUIIEHA U €r0 B3aUMOJCHCTBHE C PAacTBOPOM IE€pMaHraHara Kajus,
OpOMHOI BOJIOH.

KadecTBeHHas peakiys Ha TJIMILIEPUH.

[{BeTHBIE peakiuu OEIKOB.

Ilnactmaccesl u BosiokHA. [loHATHE O TMIacTMaccax M XMMUYECKUX BOJIOKHAX.
HarypanbHble, CHHTETUYECKME U UCKYCCTBEHHBIE BOJIOKHA. [[pMeHeHrne MoIuMepoB B
MPUKIIATHOM U KJIACCUYECKOM M300pa3uTeIbHOM HCKYCCTBE.

JleMoHCTpanus

PaznuyHbie BUBI IJIACTMACC U BOJIOKOH.

XUMHSA U )KM3HDb

XUMHSI U OPTaHU3M YeJIOBEKA. XHMHUYECKHUE AJIEMEHThI B OPraHU3ME YEJIOBEKA.
Oprannueckne W HeopraHuudeckue BeriecTBa. OCHOBHBIE >KM3HEHHO HEOOXOIUMBIC
COeNMHEHMsI: OCNKU, YTJIeBOMbI, KUPbI, BATAMHUHBI. YTJEBOAbl — TJIABHBIM MCTOYHUK
sHEpruM opraHusma. Posib xuUpoB B opraHuzme. XOJIECTEPUH U €ro POJib B 3J0POBbE
YeJIoBeKa.

MuHepanbHble  BEIIECTBA B NPOJAYKTaX MHUTaHUs, MHUILEBbIE J100ABKHU.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Bona. KauectBo Bojabl. Moronue u uncTsme cpeacrna. [IpaBua
6e3omacHoi paboThI CO CpeICcTBaMU OBITOBOM XUMUMU.

Ponv xumuueckux snemenmos 6 oicusHu pacmernuti. Yoobpenus. Xumuueckue
cpedcmea 3auumsl pacmeHull.

Ilpakmuueckue 3anamus

O3nakomiieHHe C oOpas3laMu CpeiaCcTB OBITOBOM XUMHUM M JICKAPCTBEHHBIX
npenaparos.



Pasznen 3. BUOJIOTUA
buoJI0russ — COBOKYNHOCTH HAYK 0 KUBOM MpHUpoae.
MeToabl HAYYHOT0 MO3HAHUS B O0HOJIOTHH

Kuas npupona kak 00bEKT U3ydeHUs: OMOIOTUU. METO bl UCCIeI0BaHMS KUBOU
npupoAasl B Ononoruu. OnpeaeseHne )Xu3HU (C NPUBJICYEHUEM MaTepralla U3 pasJesoB
Gbu3MKYN U XUMHUH). YPOBHU OpPTaHU3AINU KU3HU.

JleMoHCTpanun

YpOoBHU OpraHU3anuu KU3HH.

Metozapl MO3HAHUA JKUBOW IPHUPOIBI.

Kierka

Hctopust nzydenust kieTku. OCHOBHBIE MOJIOKEHUS KJIE€TOUHON Teopun. Kietka —
CTPYKTYPHO-(YHKIIMOHAJIbHAS (37I€MEHTapHAsl) €AUHULA KU3HU.

Crpoenue kneTku. [IpokapuoThl U 3yKapuOThl — HU3IIME U BBICIIUE KIIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKU 3yKapHoT. Kinerounoe sapo.
OyHKIMSA AApa: XpaHEHWE, BOCIPOM3BEICHHE W IIepelada  HacJeICTBEHHOU
uHGOpMaIUK, PEryJSIUs XUMUYECKOW aKTUBHOCTU KieTKH. CTpyKTypa U (QyHKIUH
XpPOMOCOM. AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HaUYe€HWE XUMUYECKUX 3JIEMEHTOB. Heoprannueckue BemiecTBa B
cocTaBe KJIETKU. Poib BOABI KaK pacTBOPUTENS] U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEM
Cpenbl OpraHu3MOB. YTJEBOAbI W JUNUABI B KieTke. CTpykTypa U OHUOJOTHYECKUE
byukiuu 20 6enkoB. CTpoeHUE HYKICOTUAOB U CTPYKTypa MOJUHYKICOTUIHBIX LIeTeH
JAHK u PHK, ATO®.

Bupycet u Oaktepuodaru. Hekierodnoe cTpoeHHE, >KU3HEHHBIA LUK M €ro
3aBUCHUMOCTBH OT KJIETOUHBIX (hopM >kuU3HHU. Bupycbl — B030yautenu MH(EKIMOHHBIX
3a00seBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc ummynoaeduiura yenoseka (BHY).

JleMoHCTpauumn

CrpoeHne MOJeKybl OenKa.

Crpoenne monekyisl JITHK.

CtpoeHue KIETKH.

CtpoeHue KJIETOK MPOKAPUOT U 3YKAPHOT.

CrtpoeHue Bupyca.

IIpakTu4yeckue 3aHATHS

CpaBHEHHE CTPOCHHUSI KIETOK PACTEHUN U KUBOTHBIX.

Opranusm
Opranuzm — eauHoE 11e70€. MHOTO0Opa3re OpraHnu3MOB.
OOMeH BeLIECTBOM U D3HEpPrHeld C OKpyKalolled cpeoid Kak HeoOXoaumoe
YCJIOBHUE CYIIIECTBOBAHUS JKUBBIX CUCTEM.



CrocoOHOCTh K CaMOBOCIPOU3BEICHUI0O — OJHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpPraHW3MOB. JleJIeHHE KJIETKHM — OCHOBA pPOCTa, PA3BUTHUS U PA3MHOKEHUS
opranu3MoB. becnonioe pasMHoOxkeHue. 11010BOM Mponecc M MOJOBOE Pa3MHOKEHUE.
Om1010TBOpEHKE, €ro OMOJIOTUYECKOE 3HAUCHHUE.

[Tonsitue 00 WHIMBHAYyaThbHOM (OHTOTEHE3), SMOPHOHAIBEHOM (IMOpPUOTEHE3) U
MOCTAMOPUOHAIBLHOM  pa3BUTHHM. WHIMBUIAyalbHOE pa3BUTHE YEJIOBEKA U €ro
BO3MOKHBIE HAPYIICHUS.

OO6uue mnpeacTaBiIeHUsS O HACIEACTBEHHOCTH W W3MEHYMBOCTU. ['eHeTmueckas
TEPMUHOJIOTHSI M CHMBOJIMKA. 3aKOHOMEPHOCTM HacieaoBaHusa. HacmenoBaHue
NpU3HAKOB y 4enoBeka. [lonoBbie xpomMocoMbl. CLEIUIEHHOE ¢ MOJIOM HAacleJOBaHHUE.
HacnencrBennbsie 0OJIe3HM 4YellOBEKa, UX MPUUYUHBI U npodunaktuka. CoBpeMEeHHbIE
MPECTABIICHUS O TEHE U TEHOME.

['eHeTHyeckre  3aKOHOMEPHOCTH  M3MEHUMBOCTH. Knaccudukamus  dopm
W3MEHYMBOCTU. BiMsiHue MyTareHOB Ha OPraHU3M UYEJIOBEKaA.

[Ipenmer, 3agaun 1 METOABI CEJICKIIUU. | eHeTUUEeCKHEe 3aKOHOMEPHOCTH CEJICKIUU.
VYuenue H.M. BaBuioBa o 1eHTpax MHOrooOpasus U MPOUCXOXKACHUSI KYJIbTYPHBIX
pacTteHuil. buoTexHOIOrus, €€ JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHUS.

JemoHcTpanuu

OOMeH BelIecTB U NMPEBPAILCHUS YHEPTUH B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

Crioco0bl1 6€cosoro pa3sMHOKEHHS.

OnnoA0TBOPEHUE Y PACTEHUN U )KUBOTHBIX.

Myranuu.

MonudukannonHas U3MEHYHUBOCTb.

[{eHTpBl MHOTOOOPA3MS U IPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN OTOOD.

Uccnenosanus B 001acTi OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Perienue arieMeHTapHBIX TEHETUYECKUX 3a71a4.

AHaJIN3 U OILICHKA 3TUYECKUX ACIEKTOB Pa3BUTHUSI HEKOTOPBIX HCCIEAOBAaHUN B
OMOTEXHOJIOTHH.

Bun

DBOJIONMOHHAS TEOPHs U €€ PoJib B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa. Buj, ero kpurepuun. [lonynsmus kak CTPYKTypHasi eIMHUIA
BUuja W dBosmonuu. CunTetnueckass Teopust sBoonuu (CTD). JIBHXKyIIME CHIIBI
DBOJIIOIIMU B cooTBeTcTBNU ¢ CTD.

Pesynbratel  sBomroruu. CoxpaHeHHME MHOTO0Opaswsi BHJIOB KakK OCHOBaA
yCTOWUYMBOTO pa3BuTusi Ouocdepsl. [IpuumHbl BhIMHpaHus BHUAOB. buosorumdeckuit
porpecc u OMOJIOTHYECKHUI perpecc.



['unoTre3sl NPOUCXOKIACHUS KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3emile B
IIPOLIECCE IBOIIOUNUH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. [[0Ka3aTenbcTBa poACTBa
YeJIoBeKa ¢ MIICKOMUTAIOIIMMHU KUBOTHBIMU. DKOJIOTHYECKHE (haKTOphl aHTPOIOTeHe3a:
YCJIOKHEHUE MOMYISIUOHHON CTPYKTYPBI BUa, U3TOTOBJIEHNUE OPYAUN TpyAa, EPEX0.l
OT PaCTUTEIBHOIO K CMEIIAaHHOMY THUIly NHUTAHUSA, HUCIOJb30BaHuEe OrHA. [losBnenue
MBICIIUTEIBHOM ~ JIESTEIBHOCTH W 4WieHopasgenpbHou peun. [IpoucxoxneHue
YEJI0BEYECKUX pac.

JleMoHCTpanumn

Kputepuu Buja.

[Tommynsinusa — CTPYKTYpHAasi €AMHULIA BUIA, €IMHUIIA YBOJIOLIHAH.
Bo3HuKHOBEHHE 1 MHOTO00pa3ue MpUcrocoOIeHUN y OpraHu3MOB.
Penkue m ncuesaromue BUIBL.

JIBMoKyIye CHITbI aHTPOIIOTEHE3A.

[Ipoucxox1eHHE YEIOBEKA U YEIOBEYECKHUX Pac.

Ilpakmuueckue 3anamusn

AHanu3 1 OLEHKA Pa3IMYHbIX THUIOTE3 POUCXOXKIACHUS KU3HU U YEJIOBEKa

IKOCHCTEMBI

[IpenMeT W 3amaym HKOJIOTUU: YUCHHE 00 IKOJOTHMUYECKUX (haKTOpax, yuyeHHUe O
coo0l1iecTBaX OpraHu3MoB, yueHue o ouocdepe.

Okosornyeckre (akTopbl, OCOOCHHOCTH WX BO3JCHUCTBUS. DKOJIOrHYEcKas
xapakTepucThka Buja. IlonsTne 00 »sKojormueckmx cucreMax. llemum muTaHus,
Tpoduueckue ypoBHU. bHOTEo1IeH03 KaK HIKOCUCTEMA.

buocdepa — rmobanpHas skocucteMa. Yuenne B. M. BepHanckoro o 6uocdepe.
Ponw xuBbIX opranm3smoB B Ouochepe. buomacca. buomornueckuit kpyropopot (Ha
npuMepe KpyroBopoTa yriepoaa). OCHOBHbIE HAIlpaBICHUS BO3JICUCTBUS YelIOBEKa Ha
ouochepy. TpaHchopmalus €CTECTBEHHBIX JKOJOTHYECKUX cucTteM. (OcoOeHHOCTH
arpo’KOCHUCTEM (arpoIeHO30B).

JleMoHCTpanun

Dkosnoruyeckue PakTopbl U UX BIUSHUE HA OPTAaHU3MBI.

MexXBUI0BBIE OTHOIIICHHUS: TAPA3ZUTU3M, XUIIIHUYECTBO, KOHKYPEHIIHS, CHMOHO3.

SApyCHOCTH PaCTUTENHHOTO COOOIIECTRA.

KpyroBoport yraepoaa B 6uocdepe. 3anoBeTHUKHU U 3aka3Huku Poccun.

Ilpakmuueckue 3anamusn

CocraBneHue cxeMm nepegadyu BeIecTB U SHEPTruu (LIeTel MUTaHus).

CpaBHHTENbHAS XapPAKTEPUCTHKA MPUPOTHBIX YKOCUCTEM U arpO3KOCUCTEM CBOCH
MECTHOCTH.



HNPUMEPHBIE TEMbI PE®OEPATOB (IOKJIAIOB),
NHANBUAYAJIBHBIX ITPOEKTOB

* Marepusi, GopMbl €€ ABUKEHUS U CYIIECTBOBAHMUS.

* [lepBbii pycckuit akageMuk M. B. JIoMmoHOCOB.

* lckyccTBO 1 nponece no3HaHus.

» Ou3nka U My3bIKAIBHOE UCKYCCTBO.

* [[BeTOMy3BIKa.

* Ou3nka B COBPEMEHHOM LIUPKE.

* Duznueckue METOAbl HCCIEIOBAHUS NAMATHUKOB HCTOPUH, APXUTEKTYPhl H
MIPOU3BEAECHUIN UCKYCCTBA.

* HayuyHo-TexHu4eckuii mporpecc u npoodaeMbl SKOJIOTHH.

* broTexHonorus U reHHas HHKeHepus — TexHoaornu XXI Beka.

* HanorexHOonmoruss Kak TNPHOPUTETHOE HAIPABICHUE PAa3BUTUA HAYKHM H
npou3BoJcTBa B Poccniickon Penepanun.

* OxpaHa OKpYKaroILIEH Cpeabl OT XUMUYECKOTO 3arpsi3HEHHUS.

 PacTBOpBI BOKpYT HAC.

* YcTpaHeHue )KeCTKOCTH BOAbI Ha IIPOMBIIUICHHBIX PEAIPUATUSAX.

* lcTopyst BOSBHUKHOBEHUS U Pa3BUTHUSA OPIaHUYECKON XUMUHU.

* YTJIEBOABI U UX POJIb B ’KUBOUN IPUPOJE.

* J)Kupbl Kak NpOYKT MUTAHUS U XUMUYECKOE ChIPhE.

» HexBarka npogoBOJbCTBHS Kak rio0anbHas mpobsieMa 4eaoBedecTBa U MyTH €€
peLIEHHS.

 CpencrtBa TUIHMEHBI Ha OCHOBE KHUCJIOPOJCOAEPKAIIUX OpPraHUYECKUX
COCIUHEHUN.

* CUHTETUYECKNE MOIOLIUE CPEJICTBA: IOCTOMHCTBA U HEIOCTATKHU.

* Jlepuuur Oenka B MNMILEBBIX MPOAYKTaX U €ro IPEoJoJIEHHE B paMKax
rJ100aNbHON MPOIOBOJILCTBEHHOM MPOTPaMMBI.

 B. 1. BepHanckuii u ero yuenue o ouocdepe.

* McTopus u pa3BUTHE 3HAHUH O KIIETKE.

» Okpyxaronasi 4eJ0BEKa Cpella U €€ KOMIIOHEHTBI: Pa3JIu4HbIe B3IJISAbI HA OJHY
npobiemy.

* [Tonynsamus kak equHAIIA OMOJIOTUUSCKOM DBOJIFOITHH.

* [Tomyssiius Kak 3K0JI0TMYecKas €AMHUIIA.

» CoBpeMEHHbIE B3IJIsA/IbI HA OMOJIOTMYECKYIO 3BOJIIOIUIO.

* COBpEMEHHBIE B3IJISIbI HA IPOUCXOKIAECHUE YETOBEKA: CTOJIKHOBEHUE MHEHU .

» COBpEMEHHBIE METO/IBI UCCIENOBAHUS KIETKH.

» Cpenbl OOMTaHUs OPTaHW3MOB: TIPUUUHBI Pa3HOOOPA3HI.



TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBanue pas3acia

KomnyecTBo yacoB

MaKCuMallb- CaMOCTOs- oOs3aTenpHast ayauTopHas
Has TeJIbHas yueOHasl Harpy3Ka, B T.4.:
yueOHas yueOHas BCETO 3aHs- nal. 1 mpax.
Harpyska pabota Al 3aHATUI
Pasznea 1. ®duszuka 51 17 34 6
Tema 1.1. Mexannka 12 4 8 4
Tema 1.2. OCHOBBI MOJIEKYISIPHOM (pU3HKH 12 4 8 2
U TEPMOJIMHAMUKH.
Tema 1.3. OCHOBBI AIEKTPOTMHAMUKH. 9 3 6 -
Tema 1.4. KoyiebaHust 1 BOJTHBI. 9 3 6 -
Tema 1.5. DnemMeHTHl KBAaHTOBOU (PU3MKHU 9 3 6 -
Paznen 2. Xumus 33 11 22 3
Baeneuue 1 1
Tema 2.1. OOmias u HEOpraHUYecKast 15 ) 10 2
XUMHUS
Tema 2.2. Opranuueckasi XuMus 11 4 7 -
Tema 2.3. XuMus 1 )KU3Hb 6 2 4 1
Pa3nea 3. Buosnorus 33 11 22 6
Tema 3.1. buonorus — COBOKYITHOCTb 2 - 2 -
HayK O )XKHBOMU Mpupoae. MeTozsl
HAy4YHOTO ITO3HAHUS B OMOJIOTUU
Tewma 3.2. Knetka 6 2 4 1
Tewma 3.3. Opranuszm 11 4 7 2
Tewma 3.4. Bun 7 3 4 1
Tema 3.5. Dkocuctemsl 6 2 4 2
JnddepenurpoBaHHbIi 3a4eT 1 - 1 -
Hroro 117 39 78 15




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Coneprkanue
0o0y4eHus

XapaKkTepuCTUKa OCHOBHBIX BHJIOB JICATEILHOCTH CTYJICHTOB
(Ha ypOoBHE y4EOHBIX JICHCTBHIA)

PU3UKA

Bsenenue

Pa3Butue criocoOHOCTEH SICHO M TOYHO M3J1araTh CBOU MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3pEHHsI, BOCTIPUHUMATH U
aHAJM3UPOBATh MHEHHS COOECETHUKOB, TPU3HABAS IIPABO JIPYTOTO
4eJI0BeKa Ha MHOe MHeHMe. [IpuBeieHre npuMepoB BIUSHUS OTKPBITUI
B (PM3UKE Ha [IPOrpecc B TEXHUKE U TEXHOJOTUH ITPOU3BO/ICTBA

Mexanunka

Kunematuka

O3HaKOMJIEHHE CO CITOCOOAMH OIMCAHMSI MEXAHUYECKOI'O IBIKEHHS,
OCHOBHOM 3a71aueii MEXaHUKH.

I/I3yquI/Ie OCHOBHBIX (I)I/ISI/ILICCKI/IX BCJIMYUH KMHCMATUKHA . HepeMemeHH;{,
CKOPOCTH, YCKOPEHHUSI.

Habmronenrne OTHOCUTEILHOCTH MEXAHUYECKOT'O IBMKEHMUS.
dopMyIHpOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

Hccnenoanue paBHOYCKOPEHHOTO IPSIMOJIMHEWHOTO JABMKEHUS (Ha
npuMepe CBOOOIHOTO MaICHHs TEJ1) U PaBHOMEPHOTO ABHKEHUS Teja 1o
OKPYKHOCTH.

[TonnMaHue CMBICITAa OCHOBHBIX (PM3UYECKHUX BEITUYHH,
XapaKkTEPU3YIOIINX PABHOMEPHOE ABMIKEHUE TEJIA I10 OKPY)KHOCTH

JnHamuka

[Tonnmanue cMbIciIa TaKuX GU3NIECKUX MOJETICH, KaK MaTepHaIbHast
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETA.

W3mepeHue Macchl Tena pa3inyHbIMU criocobaMu. M3mepeHue cui
B3aUMOJEUCTBUSA Tell. BelunciaeHne 3HaueHus yCKOPEHUS TeI 110
M3BECTHBIM 3HAYCHUSAM JCHCTBYIOLIUX CUJI U MacC TeJl.

YMeHue pazanuaTh CUIy TSDKECTH U Bec Tena. OObsICHEHUE U
IIPUBEJICHUE ITIPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX NOHSTUH, (OPMYJT U 3aKOHOB IMHAMUKH K
PEILIEHUIO 3a1a4

3aKOHBI
COXpaHEHHUs B
MEXaHUKE

OObsicCHEHHE PEaKTUBHOTO JBUKEHHS HA OCHOBE 3aKOHA COXPaHEHMS
uMIynbca. [IpuMeHeHne 3akoHa COXpaHEeHHs UMITYJIbCa AJIs BBIYUCICHUS
U3MEHEHUN CKOPOCTEU Tel IPU UX B3aUMOJECUCTBUAX.

Beruucnenue paboThl cuil 1 U3MEHEHUsI KHHETUYECKON HEPTUuM Tela.
Bolunciienre NOTEeHIUAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM II0JIE.
XapakTeprucTUKa IPOU3BOJAUTEIBHOCTH MAlIMH U IBUTaTEIEH C
WCITOJIb30BAaHUEM ITOHATHS MOITHOCTH

OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH

MonexynspHas
duzuka

®opMynupoBaHHE OCHOBHBIX MOJIOKEHUH MOJIEKYIISIPHO- KUHETHYECKON
TeopHH. BhInoiHeHne SKCIepUMEHTOB, CITYKalIMX 000CHOBaHUEM
MOJIEKYJISIPHO-KMHETHYecKoi Teopun. Habmaronenue 6poyHOBCKOTO
JBYDKEHUS U ABIeHUA TudPy3un.




OmnpeneneHne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH Ha
OCHOBAaHMM ypaBHEHHUS COCTOSIHUA HIeaIbHOTO ra3a. [IpencraBnenue B
BUJIE TpaduKa U30XOPHOTO, H300aPHOTO U U30TEPMHUIECKOTO MTPOIIECCOB.
Brrunciienne cpeiHeld KHHETUYECKOM YHEPTUH TEIIIOBOTO JBHKEHUS
MOJIEKYJI TI0 U3BECTHOU TeMIepaType BEIlecTBa.

N3Mepenne BiIaXHOCTH BO3AYX

Tepmoaunamuka

OKCIEpUMEHTAILHOE MCCIIEN0BAaHUE TEILUIOBBIX CBOWCTB BELIECTBA.
PacueT konruecTBa TEmI0ThI, HEOOXOAUMOTO ISl OCYIIECTBICHHS
Ipoliecca IpeBpalieHus BEIEeCTBa U3 OJHOIO arperaTHOr0 COCTOSHUS B
Jpyroe.

Pacuer n3meHeHus BHyTpeHHEN S3HEPIUU Tel, paOOThl U IEPEAAHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IIEPBOI0 3aKOHA TEPMOJUHAMUKH.
OOBsicCHEHHE IPUHIMIIOB JIeHCTBUS TEIJIOBBIX MAIIMH

OCHOBEHI OJICKTPOAUHAMUKHN

DIIeKTpOCTaTUKA

Brrunciienne cuin B3auMOJEHCTBUS TOYEYHBIX 3JIEKTPUUYECKHUX 3apSI0B.
Brrunciienne HanpssKeHHOCTH Y MTOTEHIHANIA SJIEKTPUYECKOTO TOJIS
OJHOTO U HECKOJIBKUX TOYEYHBIX 3apsJI0B.

N3mepenne paznoctu noreHuuanos. [Ipusenenune npumepon
MIPOBOJHUKOB, JUAIEKTPUKOB U KOHJICHCATOPOB.

Habmroienue siBiIeHUs 31EKTPOCTATUYECKON UHTYKIIUU U SIBIICHUS
MOJIAPU3ALMU JUAJIEKTPUKA, HAXOJALIEr0Cs B AJIEKTPUUECKOM I10JIE.

TlocTosHHEBIN TOK

N3mepenne MoHOCTH 5ekTpuueckoro Toka. Msmepenne 31C u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHHKA TOKA.

COop 1 UCTIBITAaHHUE ICKTPUUECKUX IIETICH C Pa3IUIHBIM COSAMHCHHEM
MIPOBOJIHUKOB, PACUYET UX IMapaMeTPOB

MaruurtHoe noJe

Hab6nronenue aeiicTBUS MarHuTHOTO TOJISE HA MPOBOJIHUK C TOKOM,
KapTUHOK MAarHUTHBIX IOJIEH.

DopMyIMPOBAHUE NIPABUJIA JIEBOU PYKH IS ONIPEIEIICHUS HAIIPABICHUS
cuibl AMrnepa. Beruncienue cuil, A€MCTBYIOIIMX HA MPOBOJAHUK C TOKOM
B MarHUTHOM T0JIe, 00bACHEHUE MPUHITUTIA 1eHCTBUS
AIEKTPOJBUTATES.

Uccnenoanue sABIEHUS 3JEKTPOMATHUTHON UHIYKIIMA

Konebanusa v BOTHBI

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenue mpuMepoB KonedaTeabHbIX BIKeHUN. MccnenoBanue
3aBHCHMOCTH MEepHo/ia KoieOaHN MaTeMaTHYeCKOT0 MasiTHUKA OT €T0
JUTMHBI, MacChl U aMIUTUTY/AbI KoJeOaHuil.

Omnpenenenue yckopeHusi CBOOOTHOTO MaIeHUs C TTIOMOIIIbIO
MATEMATHUYCCKOTO MasdTHHUKA.

Hab6nronenue konebanwnii 3syqamero tena. [IpuBeaenne 3HaueHus
CKOPOCTH PactpOCTpaHEHUS 3BYKa B PA3IMUHBIX cpefax. Y MCHHE
OOBSACHATH UCTOIb30BAaHUE YIBTPA3BYKa B MEAUIINHE

3HeKTpOMarHI/ITHBIC
Ko0JIeOAHMS U BOJHBI

Habmtoienue ocuuiiorpaMm rapMOHUYECKUX KoJeOaHui CHITbI TOKA B
LEIIH.

OObscHeHre TIPEeBpaIICHUS SHEPTUH B HIeaTbHOM KOJIe0aTeTbHOM
KOHTYpE.




W3yueHne ycTpoiCTBa U PUHIUIA ACUCTBUS TpaHchopMarTopa.
AHan3 cXeMBbI Iepeiauu JIEKTPOIHEPTUH Ha OOJIBIINE PACCTOSHUS.
[TpuBeneHre npuMepOB BUIOB PAIUOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMM, BXOJALIUMHU B CUCTEMY PATIUOCBA3U.

O06cyxaeHne 0co0eHHOCTEH paclpoOCTpaHEHUs PaJUOBOJIH

CBEeTOBBIE BOJIHEI

[IpuMeHeHne Ha TpaKTUKE 3aKOHOB OTPAKCHUSI M PEJIOMIICHUS CBETA
NpH peneHuu 3aaad. Habmoaenue siBiaeHus udpakiud U JUCTIEPCHI
CBeTa. YMEHUE CTPOUTH U300paKEHUs MIPEAMETOB, J1aBAEMbIC JTMH3AMH.
Pacuer ontuyeckoii CHIIBI JIMH3BI

DneMeHTHl KBaHTOBOH (pr3HKH

KBauToBnie
CBOMCTBA CBETA

Hab6mronenue dorosnekrpuueckoro sddexra. Pacuer makcumanbHOU
KHHETHYECKOW SHEPTUH JIEKTPOHOB IpH poTorddexTe

dusuka atoma

dopmynupoBanue noctynaroB bopa. Habmonenune nuneiuaToro u
HENPEPHIBHOTO CHIEKTPOB.

Pacuer yacTOTBI U AJIMHBI BOJIHBI UCIIYCKAEMOI'O CBETA IPHU IEPEX0/ie
aTOMa U3 OJIHOT'O CTallMOHAPHOI'O COCTOSIHUA B ipyroe. O0bsicHEHNE
IIPUHLIMIIA ACUCTBUSA Ja3epa

dusznka aTOMHOTO

Habmonenue tTpekoB anbda-yacTuil B kamepe Bunbcona. Peructparus

spa u AJIEPHBIX U3JIyUYE€HUH C MOMOIIbI0 cyeTunka [ eiirepa.
3JIEMEHTAPHBIX Pacuer sHeprum cBsi3u aTOMHBIX sep. [loHMMaHue IIEHHOCTH HAYYHOTO
YaCTHII MMO3HAHMSI MUPA HE BOOOIIIE /I YEJI0BEYECTBA B IIEJIOM, a IS KaXKI0TO
00yyaromierocs TM4YHO, IEHHOCTH OBJIAJICHUS] METOJIOM HAyYHOTO
IIO3HAHUA IJIA JOCTUXKCHUS ycnexa B JIIO6OM BHUJIC HpaKTHLIeCKOﬁ
JIESITELHOCTH
Bcenennas u ee 3BONIONMSA
Ctpoenue u OO0BsicHeHHe MOJICNIH paciuupsronieiics Beenennoi
pa3BUTHE
Bcenennoit
[Tpoucxoxnenne | Habmronenue 3Be3n, JIynsl u muianet B teneckorn. Habmonenune
ConneyHon COJIHEYHBIX IIATEH C IIOMOIIBIO TEISCKOIIa
CUCTEMBI
XNUMUS
BBenenne PackpbITue BKIIa/la XUMUYECKON KapTUHBI MUPA B €IMHYIO €CTECTBEHHO-
Hay4HYIO KapTUHY MUpa. XapaKTEPUCTHUKA XUMUU KaK
MIPOU3BOTUTENHLHOM CUITBI OOIIIECTB
Baxneiimne YMeHue 1aTh OnpeieeHue U ONEpUpPOBaTh CIEAYIOIMMA XUMUYECKUMHU
XUMHUYCCKUC IOHATUAMU: «BCIIECCTBO), «XI/IMI/I‘ICCKI/Iﬁ DJIEMEHT», «aTOM»,
IIOHATUS ((MOJ'ICKy.]'Ia», «OTHOCHUTCJIIBHBIC aTOMHAA U MOJ'ICKy.]'I?IpHaﬂ MaccChI»,

«HMOH», «AJUIOTPOIIUA», «U30TOIbD», «KXUMHUYCCKAA CBA3b)»,
QJICKTPOOTPULATCIIbHOCTL», «BAJICHTHOCTBH», KCTCIICHL OKHUCJIICHUA,
«MOJIb», KMOJIIpHasA Maccay, ((MOJBIpHLIﬁ 00BEM T a3006pa3HBIX
BCIICCTB», «BCIICCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIIAPHOTO CTPOCHUS»,
«PaCTBOPBID», BJICKTPOJIUT U HEIJICKTPOIIUTY, QJICKTPOJIUTHICCKAA
JUcCconuranusy, KOKHUCINUTEIb U BOCCTAaHOBHUTECIIb), KOKUCICHUC U
BOCCTAHOBJICHUC), KCKOPOCTh XHUMHYISCKOM pCaKkum», «<XUMHYICCKOEC




pPaBHOBECHE», YTJIEPOAHBIN CKeNeT», «yHKIMOHATIbHAS TPYIIaY,
«HA30MEpU»

OCHOBHBIE 3aKOHBI
XUMUAU

dopMyIHpPOBAHUE 3aKOHOB COXPAHEHHUS MACChI BEUIECTB U MTOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBJICHUE PUYNHHO-CIICICTBEHHOU CBSI3H
MEXy COACPKaHUEM dTHUX 3aKOHOB U HAITMCAHHEM XUMHUYECKHX (popMyi
U ypaBHEHHH. PackpriTHe pu3nueckoro cMpicia CUMBOIMKA
[Tepuonnueckoii TabmuIBl XUMHUUYECKHX AemMeHToB J. 1. MenaeneeBa
(HOMEpOB 2JIeMeHTa, epruoa, IPYIIIbl) U YCTAHOBJICHUE MPUUYUHHO-
CJICICTBEHHOM CBSI3M MEXK]Iy CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOMCTB 3JIEMEHTOB U 00pPa30BaHHBIX UMHU BEUICCTB B
MeproIax U rpymnmnax. XapakTepucTUKa 3JIEMEHTOB MaJIbIX IEPUOJIOB T10
ux nojoxxenuto B Ilepuonnueckon cucreme /1. 1. Menneneena

OcHOBHbIE TEOPUH
XUMUH

YcraHoBIEHHE 3aBUCUMOCTH CBOMCTB XUMHYECKHUX BEIIECTB OT
CTPOCHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX JIEMEHTOB.
XapakTepucTUKa BaXXHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHUTENILHOCTH 3TOi Tunosoruu. OObsCHEHNE 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUNIMYECKUX PEIIECTOK.
DopMyIHPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU NEKTPOIUTUYECKON
JIUCCOLIMAIlMY U XapaKTEPUCTUKA B CBETE 3TOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN. POpMYITUPOBAHUE
OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUYECKOTO CTPOCHUS OPTaHUYECKUX
COEMHEHUM U XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB
BAKHEUILNX MPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX
COeIMHEHUN

Baxueiinue
BEIIIECTBA U
MaTepHuabl

XapakTeprucThKa CTPOEHUSI aTOMOB U KPUCTAJJIOB U Ha 3TOM OCHOBE —
001X (HU3NYECKUX U XUMUYECKHX CBOMCTB METAJUIOB M HEMETAJLIOB.
XapakTeprucTHKa COCTaBa, CTPOCHUS, CBOMCTB, TOJIYYEHHUS U
MPUMEHEHNE BaXKHEHIIINX HEMETAJIOB. XapaKTePUCTHKA COCTABa,
CTPOCHMUSI M OOIIMX CBOMCTB BAXKHEUIIIUX KIIACCOB HEOPTAaHUYECKUX
coenqnuennii. Onncanue cocTaBa M CBOMCTB BaYKHEHIIINX
MPEACTABUTENEN OPraHUYECKUX COCAMHEHUI: METAHOJIA U OTAHOJIA,
CIIOXKHBIX 3(PUPOB, )KUPOB, MBI, KAPOOHOBBIX KHCIOT (YKCYCHOM
KHUCIIOTHI), MOHOCAXapuA0B (TIIOKO3bI), TUCaXapua0B (caxaposbl),
MoJMcaxapuaoB (Kpaxmasa U eJUTI0NI03bl), aMIHOKHCIIOT, OENTKOB,
HMCKYCCTBEHHBIX U CHHTETUYECKUX MOJIMMEPOB

XUMHUYECKUN A3BIK
U CUMBOJIMKa

Hcnonp3oBanue B yueOHOU U MPOPECCHOHATIBHON JEATETHHOCTH
XUMHUYCCKUX TCPMUHOB U CUMBOJIUKH. Ha3zriBanue HN3YUCHHBIX BCHICCTB
M0 TPUBHAIBHON MJIM MEXIYHAPOIHON HOMEHKJIATYpPE U OTpaKEHUE
COCTaBa ATHX COCTMHEHUH C MMOMOIIBI0 XUMHUECKUX (POPMYIL.
OTpakeHne XUMHUYECKUX MPOIECCOB C MOMOIIBIO YPABHEHUN
XUMHUYECKUX PeaKui

XUMHAYECKHE OO0BsicHEeHHE CYITHOCTH XUMUYECKUX TporieccoB. Kinaccudukarmst
peakuuu XAMHYECKHX PEaKIUi MO Pa3InYHbIM MPU3HAKAM
XuMHu4ecKkuit BrinosHeHNE XMMUYECKOTO SKCIIEPUMEHTA B MOJTHOM COOTBETCTBUU C




9KCIIEPUMEHT npaBUIaMU TeXHUKH OezomacHoctu. Habmonenue, pukcupoBanue u
ONMCAHUE PE3YIBTATOB IIPOBEIEHHOIO SKCIIEPUMEHTA

Xumuueckas [TpoBeneHME caMOCTOATEIHLHOTO MOMCKA XUMUYIECKOU HH(OPMALIUU C

uHpopmManus MCIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX

U3/IaHNi, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHI U1l 00pabOTKU U
nepeaayd XuMUYECKOi HH(OpMAIMY U ee TPEICTaBICHUS B Pa3INYHBIX
dopmax

[TpodumibHoe u
npo¢eCcCHOHATBLHO
3HAYNMOE
coziepKaHue

OOBsicCHEHNE XUMUYECKHX SIBIICHUH, TPOUCXOAIINX B IPUPO/IE, OBITY U
Ha npousBozacTee. CoOM0eHNe IPABUIT SIKOJIOTHIECKU IPAMOTHOTO
IIOBE/ICHUS B OKpYXkarolien cpene. OleHKa BIUSIHUS XUMUYECKOIO
3arps3HEHUs OKpYXKarolell cpeibl Ha OpraHu3M 4YelloBeKa U Apyrue
KHUBBIC OPTaHU3MBI.

CobmroaeHue npaBuil 6€301aCHOTO 0OpaIlEeHHs ¢ TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYOBAHUEM.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOH HH(DOpMAITHH,
IIOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB

BUOJIOI'Us

buonorus —
COBOKYIHOCTb HayK
0 KWBOU MPUPOJIE.
Meroabl Hay4HOTO
MO3HAHUS B
OHoIoTHH

3HAKOMCTBO C 0ObEKTaMH U3ydeHHs OMONIOTHUU. BrisiBIeHHEe pou
ouonoruu B OpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA U IPAKTUYECKOM IEATEIBHOCTH JIFOIeH

Knetka

3HAKOMCTBO C KJIETOUYHOM Teopuen CTpoeHUs opranu3MoB. [lonyuenue
MMpEaACTaBJICHHUA O POJIM OPraHUYCCKUX M HCOPraHUYCCKHUX BCIICCTB B
KJIeTKe. 3HaHUE CTPOCHUS KIIETOK MO0 pe3yabTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHUE OMUCHIBATh MUKPOMNPENAPATHI KIETOK PACTEHUM.
YMeHue cpaBHUBATh CTPOEHUE KIIETOK PACTEHUH U )KUBOTHBIX 10
TOTOBBIM MUKpOIIpenaparam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHS OPraHU3MOB, CTaANI
OHTOTEHE3a Ha MpUMepE YeI0BeKa. 3HAHNE TPUYHH, BHI3BIBAIOIINX
HapyIIEHUS B pa3BUTUU OPTaHU3MOB. Y MEHHE MOJIb30BATHCS
TEHETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM, PELIaTh MIPOCTENILINE
reHeTUYECKHE 3a1a9i. 3HaHUue 0COOESHHOCTEN HACIEACTBEHHON 1
HEHACIIeJICTBEHHONW U3MEHYMBOCTH U X OMOJOTHYECKOH posiv B
ABOJIFOIMH JKUBOTO

Bun

YMmeHune AHAJIIM3UPOBATh U OUCHUBATDH Pa3JINYHBIC THITIOTC3bI
MPOUCXOKIACHUA )KU3HU HA 3emite. YMeHnune IMPOBOAUTEL OITMCAHUE
ocobei ogHOro Braa no Mmopdosoruyeckomy Kputeputo. Pa3sutue
CIIOCOOHOCTEH SICHO M TOYHO HM3JIaraTh CBOW MBICIIH, JIOTHIECKU
000CHOBBIBaTh CBOIO TOUKY 3PEHHUsI, BOCHIPUHUMATD U aHAJIU3UPOBATh
MHEHHS COOECEeTHIUKOB, IIPU3HABAs MPABO JAPYroro 4YeJoBeKa Ha MHOE
MHEHHE. Y MEHHUE JOKa3bIBaTh POJCTBO YEIOBEKa U MIICKOMUTAIOIINX,
OOIIIHOCTh U PaBEHCTBO YEIOBEUYECKUX pac




OKOCUCTEMEI

3HaHUE OCHOBHBIX 9KOJIOTUYECKUX (PAaKTOPOB M UX BIUSHHS HA
OpraHu3Mbl. 3HaHUE OTIUYUTENFHBIX IPU3HAKOB UCKYCCTBEHHBIX
coobuiecTB — arposkocucteM. IlonydeHue npencrasBieHus o cxeme
HKOCUCTEMBI Ha ipuMepe duocdepsl. JlemoHcTpamus ymenus
IIOCTAaHOBKH 1IeJIeH 1eATeNIbHOCTH, IJIAHNPOBAaHNE COOCTBEHHOM
JESTeIbHOCTH U1 JOCTHKEHUS IOCTABJIEHHBIX LieNel, IpeIBUICHUS
BO3MOYKHBIX PE3YyJIbTaTOB 3THX ACHCTBUM, OpraHU3ali CAMOKOHTPOJIS U
OLIEHKH IOJY4YEHHBIX pe3yabTaToB. O0ydeHne coOOII0CHHUIO TPaBUII
MOBEJICHUS B IPUPO/IE, OEPEIKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM
00BeKTaM (pacCTEHHSIM U KUBOTHBIM M X COOOILECTBAM) U UX OXpaHE.




YUYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MPOI'PAMMBI YYEBHOM JJUCITUTLINHBI
«ECTECTBO3HAHMUE»

OcBoeHue  mporpaMmbl  yuyeOHOM — nucuuriuHel  «EcTecTBO3HaHME»
npeanosiaraeT Hajludyhe B MPOQPECCHOHATBHON 00pa3oBaTeIbHONM OpraHu3allvy,
peanusyromieii 00pa3oBaTENbHYIO MPOTPaMMy CPEAHETo OOIIero oOpa3oBaHHs B
npenesiax OCBOCHUS MPOrpaMMbl MOATOTOBKM CIELUAIMCTOB CPEIHETO 3BEHA HA
06a3e OCHOBHOTO OO0IETO 00pa3oBaHUs, YICOHBIX KAaOMHETOB MO (PH3UKE, XMMUH,
OMOJIOTHH, B KOTOPBIX MMEETCS BO3MOXKHOCTh 00€CIeYuTh CBOOOAHBIN JAOCTYN B
HNuTepHeT BO Bpemsi yueOHOTO 3aHATHS U B MEPUOJ BHEYUEOHOU N1eITeIbHOCTH
oOydJarommxcs.

B cocraB xabuHeToB 1Mo (pusMKe, XUMMHUH, OMOJIOTHH BXOJAT JabopaTtopuu ¢
71a00paHTCKOM KOMHATOM.

[lomemennss kaOuHEeTOB  (U3HKM, XUMHHM H  OWOJOTMM  JIOJKHBI
yIOBICTBOPATh TpeboBanusiM CaHUTApHO-MUIEMHUOIOTHIECKIX TMPaBWI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wm OBITh OCHAIEHBl THUIIOBBHIM
o0OpyZ0BaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSX, B TOM YHUCIE
CHEIUAIN3UPOBAaHHOM  y4eOHOM  MeOenpl0 W cpeAcTBaMu  OOydeHWUS,
JOCTAaTOYHBIMH  JJIA  BBITIOJHEHWS TPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
o0yyJarommxcs.

B xabuHeTax JOJKHO OBITH MYJBTUMEIUNHHOE 000pYyAOBaHUE, TOCPEIACTBOM
KOTOPOrO YYacTHUKMA O0pa3oBaTENIbHOTO MpoOLEcca MOTYT IPOCMAaTPHUBATh
BU3YaJIbHYIO0 HH(POPMAIIHIO TI0 (PU3HKE, CO3AaBATh MPE3CHTALIUN, BHIEOMATEPHAITBI
U T. 1.

B  cocraB  y4eOHO-METOAMYECKOIO M MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHus: MporpaMmbl Y4eOHON AUCIUIUIMHBI « ECTECTBO3HAHUE) BXOISAT:

* MHOTO()YHKITHOHATBHBIA KOMILJIEKC MPEIOaBaTes;

* HarjasigHble MocoOus (KOMIUIEKThl y4e€OHBIX TaOJMIl, IJIAKATOB, MOPTPETHI
BBIIAIOIINXCS] YICHBIX B 00JIACTH €CTECTBO3HAHUS | T. 11.);

* UTHPOPMAITMOHHO-KOMMYHHUKAIIUOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE MIOCOOUS;

* KOMILUIEKT 2JIEKTPOCHAOKEHUSI KAOMHETOB;

* TEXHUUYECKHE Cpe/ICTBAa OOYUEHUS;

* JIEMOHCTpAIIMOHHOE 000pyaoBaHue (OOIIEro Ha3HAYCHUS U TEMAaTHYECKHE
HaOOpBHI);

« JnabopaTopHoe oOopyaoBaHUE (0OIIEr0o Ha3HAYCHUS U TEeMaTHYECKUE
HAaOOpbI, B TOM YHCJIE JJIsi TMOCTAHOBKH JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
AKCIEPUMEHTA, PEAKTHUBEI);



* CTaTHUYECKHUE, TMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U PAa3JaTOYHbIE MOJIENH,
BKJIIOYAsl HATYpaJibHble 0OBEKTHI;

* BCIIOMOTaTeIbHOE 000PY/I0BAHUE;

* KOMIUIEKT TEXHUYECKOM JOKYMEHTAIMH, B TOM YUCJIE NACIIOpTa Ha CPEACTBA
OoOy4YeHWMsI, HHCTPYKITAHU TI0 MX UCITOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

* OuOMOTEeYHBIN (POHST.

B Oubmuoteunslii QoHA BXOAAT yYEOHUKH, Y4E€OHO-METOIUYECKUE
koMmiiekTel  (YMK), oOecneumBaromue OCBOCHHE Y4E€OHOW JAMCIMIUTAHBI
«EcTecTBO3HaHUE», pEKOMEHIOBAHHBIE WJIM JOMYIICHHBIE ISl MCIIOJIb30BaHUS B
npodeccuoHaNbHbIX o0Opa3oBaTeIbHBIX OpraHHu3alusIX, peanu3yronmx
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B IIpenenax
ocBoerus [ITICC3 CIIO na 6a3ze 0CHOBHOTO 00IIIET0 0Opa30BaHUA.

bubnmuoreunsii dbonx MOJKET OBITh JIOIIOJIHEH bu3nIeCKUMU
SHIMKJIONEANSIMU, aTiiacaMH, CJIOBapsMU, CHPABOYHUKAMHU MO (DU3UKE, XUMUU,
OMOJIOTMY, HAYYHOW M HAYYHO- MOMYJISIPHOM JTUTEPATYPOU €CTECTBEHHO-HAYYHOTO
COJIEpKaHHUsI.

B nporecce ocBoeHus mporpamMmbl y4eOHON TUCHUTUINHBI « ECTeCTBO3HAaHUE)
CTYJEHThI JOJDKHBI WMETh BO3MOXHOCTH JOCTyNa K SJIECKTPOHHBIM Y4EOHBIM
MartepuajiaM IO €CTECTBO3HAHMIO, BKIIOYas (U3MKY, XUMHIO, OHOJIOTHIO,
UMEIOIIMMCSI B CBOOOJHOM JIOCTyne B ceTu MHTepHET (3JIEKTPOHHBIM KHUTaM,
paKkTUKyMaM, TectaM, Matepuanam EI'D u ap.).



PEKOMEHAYEMAS JINTEPATYPA
st cTyieHToB

benses JI.K., Hemmmmun I'"M., Ky3nenoa JI.LH. u ap. buonorus (6a3oBbiit
ypoBenb). 10 kimacc. — M., 2016.
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[Nabpuensa O.C. EctectBo3nanue. Xumus: misa yue6. s cryn. Ilpod.
O6pazoBanusi — M, 2018
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st mpenogaBareJiei

®enepanbHblii 3ak0oH oT 29.12.2012 Ne 273-®3 «O06 o0pa3zoBaHuu B
Poccuiickon @enepanum».

[Tpuka3z MunuctepcrBa oOpazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEpKJIeHUH (eepaibHOTO TOCYIapCTBEHHOTO 0O0pa3oBaTENbHOTO CTaHIapTa
cpeaHero (IOJTHOT0) O0IIEro 00pa30BaHUM.

[Tpuka3z MunucrepctBa oopazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuid B Ilpuka3 MunHuctepctBa oOpa3oBaHuUs U HAyKH
Poccuiickoit @eneparun ot 17.05.2012 Ne 413 “O6 yrBepxkaeHuu (denepaibHOTo
roCyJJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPeaHEro (MOJHOIro) OOIIEeTro
oOpa3zoBaHus».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B c(epe MOATOTOBKHU
pabouux kaapoB u 11O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015



Ne 06-259 «PexomeHmanmuui 1O OpraHW3alUHA TIOMYYEHUS] CPEIHETO OOIIEro
oOpa3oBaHUsl B TMpeeiax OCBOCHMSI OOpa30BaATENbHBIX MPOrPAMM CPEIHETO
npodeccCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C
ydyeTtoM TpeOoBaHUU  (enepalibHBIX  TOCYJApCTBEHHBIX  00pa30BaTeNbHbIX
CTaHIApPTOB M TMOJIydaeMoll mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
poeCcCHOHATTEHOTO 00pa30BaAHU.

Camotinenko I1.W. Teopuss u metonuka oOydenus usuke: yded. mocobdue
JUTSI TIperiofaBaTeneit ccyzoB. — M., 2018.

Wnweun B.A., Kyapssues B.B. Mcropus u merogonorust pusuku. — M., 2016.

["abpuensa O.C., JlpicoBa I'.I'. Xumus: kHura aias mnpenopaBaTens: ydeO.-
MeToJ1. mocodue. — M., 2018.

buonorus: B 2 1. / mox pen. H. B. Speiruna. — M., 2007, 2018.

buonorusa. PykoBoICTBO K MpakTHYECKUM 3aHATHSIM / moj pea. B. B.
Mapxkunoi. — M., 2017.
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JUCT UBMEHEHUWH U JIONIOJTHEHU M, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

No HN3MCHCHMHA, JaTa BHCCCHU N3MCHCHU A, No CTpaHHUILIbI C U3MCHCHHUCM

BbLJIO CTAJIO

OcHoBaHUe:

HOIIHI/ICB JH1a BHCCIICTO U3MCHCHUA




