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1. NIOACHUTEJIBHAS 3AIINCKA

[Iporpamma  obmieoOpa3zoBarenbHON  ydeOHOM — mucHUIUIMHBL  «EcTecTBO3HAHUE)
npenHa3HaueHa IS W3YYCHHsS] €CTEeCTBO3HAHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aIMsIX, PEATU3YIOMNUX 00pa30BaTEIbHYIO TPOrPaMMy CPEIHEro o0Iero oopasoBaHus
B IIpeJesiax OCBOCHHUS OCHOBHOM mpodeccroHambHON oOpaszoBaTenbHOl mporpammsl CIIO
(OIIOIT CIIO) w©a ©0a3e OCHOBHOrO o0Omero oOpa3oBaHWsA, TP  TMOJATOTOBKE
KBTM(DUIIMPOBAHHBIX PAab0OUMX, CITY)KAIIHNX, CIICIIHATUCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero odbpazoBaHus,
NPEIBSIBISEMBIX K CTPYKTYpPE, COJNEPIKAHUIO M Pe3yJIbTaTaM OCBOCHUS Y4€OHOU MHUCHUTUITHHBI
«EcrecTBO3HAaHUE», B COOTBETCTBUUM ¢ PekoMeHpanusMu 1O OpraHU3alUd IOJYyYEHUS
cpeaHero o0Iero oopa3oBaHus B Mpeesax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPaMM CPEIHEr0
npodeCCHOHAIBHOTO 00pa30oBaHUsi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C Y4YETOM
[TpumepHOit OCHOBHOI 00pa30BaTENLHON MPOTPaMMBI CpeTHEro 001Iero 00pa3oBaHus,
0/I00peHHON penieHreM (enepanbHOro y4eOHO-METOAMYECKOT0 OOBEAMHEHHUST MO 00IeMy
oOpazoBanuio (mpotokos ot 28 uronHs 2016 r. Ne 2/16-3).

Copepxanue nporpammbl «EcTecTBO3HaHNE» HAMPABICHO HA TOCTHXKEHUE CIIETYIOIINX
neJsei:

e OCBOCHHME 3HAHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpa M METOHax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BAXKHBIMH HJACSIMH H JIOCTHIKCHUSIMU
€CTECTBO3HAHMSI, OKAa3aBIIMMU OIpEIENSIONIee BIUSHUE HA pPa3BUTHE TEXHUKU U
TEXHOJIOTHi;

e OBJIQJICHHME YMEHUSMHU MPHUMEHSTHh IOJYYEHHbIE 3HaHUA [UIsI OOBSICHEHUS SIBICHUMN
OKPYXKAIOIIer0  MHUpa, BOCHPUATHS  HMHPOPMAIIMU  €CTECTBEHHO-HAYYHOTO U
npoecCHoHaNbHO 3HAYUMOT0 COJIEPXKAHUS; PA3BUTHE UHTEIJUIEKTYAIbHbBIX, TBOPUECKHX
CIIOCOOHOCTEH ¥ KPUTHYECKOTO MBIIUICHUS B XOAE MPOBEACHUS MPOCTEHIIINX
WCCIICIOBAHUH, aHAJIM3a SIBJICHUH, BOCTIPUATHUS U HUHTEPIPETAIUN €CTECTBEHHO-HAYYHON
uHpOpMaLnu;

e BOCHHUTAHHE YOEXKJIEHHOCTH B BO3MOXXKHOCTH TIO3HAHMSI 3aKOHHOW MPHUPOABI U
UCTIONIb30BAaHUsl JOCTHKCHHMI €CTECTBEHHBIX HAYK JUISl Pa3BUTHS LHUBHIW3ALUUA U
MOBBILICHUS KAUeCTBA KU3HU;

e TPUMEHEHHE €CTEeCTBEHHO-HAyYHBIX 3HAHUU B TPO(ECCHOHATBHOU ACSITETbHOCTH U
MOBCEIHEBHOM JKM3HM 11 o0ecrieueHusi Oe30MacHOCTH  JKU3HEIESTEIbHOCTH;
IPaMOTHOTO  HCIIOJIb30BAHMUSI ~ COBPEMEHHBIX  TEXHOJIOTUW; OXpaHbl  3/I0POBBS,
OKPYKAaIOIEeH CPeabl.

B mporpammy BKIIFOUEHO COAEpKaHUE, HAMPABICHHOE Ha ()OPMUPOBAHUE Y CTYACHTOB
KOMITETCHIIMH, HeoOXoauMbIX 1 kadecTBeHHOro ocBoeHus OITOIT CITO na 0a3e 0CHOBHOTrO
o011ero o0pa3oBaHus C MOJNyYEHHEM CPETHEro 0011ero oopa3zoBaHusl; MPOTPaMMBbI IIOATOTOBKU
KBaJIM(ULIMPOBAHHBIX pabOYMX, CIYXKAIIUX; IPOTPAMMBI TOJATOTOBKU CIIELIMATUCTOB CPEIHETO
3BeHa ([IIICC3).

[Iporpamma ydeOHOM muciuIuInHBI «EcTecTBO3HAHMEY) peanu3yeT o0pa3oBaTEIbHYIO
nporpamMMmy cpeanero oomero oOpaszoBanus B mpeaenax ocBoenuss OIIOIT CITO na Gasze
OCHOBHOTO  o0miero oOpa3oBaHMs, YTOUHSAET COJEp)KaHWE YYeOHOro  Marepuana,
MOCIIE0BATENbHOCTh €r0 M3YUEHUs, pachlpeselieHne y4eOHbIX 4acoB, TeMaTUKy pedepaTos
(ToKIamoB), WHAMBUAYAIBHBIX MPOEKTOB, BHUJBI CaMOCTOSATENBHBIX pabOT ¢ ydeToM
cnenuuKyd TporpaMM MOJArOTOBKU CHEIUAIMCTOB CPEHETO 3BEHA.

OBIIAS XAPAKTEPUCTUKA YUEBHOM JUCHUITJIMHBI
«ECTECTBO3HAHMUE»

EctecTBo3HaHMe — Hayka O SBIEHHMAX M 3aKoHax npupoasl. CoBpeMEHHOE
€CTECTBO3HAHME BKIIIOYAET MHOYKECTBO €CTECTBEHHO-HAYYHBIX OTpacieil, M3 KOTOPBIX
HanOosiee BaXHBIMH SIBISIOTCS (U3MKa, XUMHS M Ouonorus. OHO OXBATBHIBACT IIMPOKHNA
CHEKTpP BOIPOCOB O pa3zHOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPHUPOABI, KOTOpPbIE MOKHO
paccMaTpuBaTh Kak €IUHOE LIEII0E.



EctecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHbBIE Ha HUX TEXHOJOTUHU, GOPMUPYIOT HOBBIN
o0pa3 ku3HU. BBICOKOOOpAa30BaHHBI YETOBEK HE MOXKET JUCTAHIIMPOBATHCS  OT
GyHIaMEHTAIBHBIX 3HAHUK 00 OKPYXKAloleM MHpE, HE PHUCKYs OKa3aTbCsl OECIIOMOIIHBIM B
npodeccCHoHaNbHOM JesaTenbHOCTH. JII000e MepCIeKTUBHOE HAMpaBICHUE EATETbHOCTH
YeoBeKa TMPSMO WM KOCBEHHO CBSI3aHO C HOBOM MaTepHallbHOW 0a30d W HOBBIMHU
TEXHOJIOTHSIMU, U 3HAHUE UX €CTECTBEHHO-HAYYHOU CYIIHOCTH — 3aKOH ycIexa.

EcrectBo3Hanne —  HeoTbeMJIeMasl ~ COCTaBISIONIAs  KYJIbTYphl:  ONpeAensis
MHUPOBO33pEHHE YENIOBEKa, OHO MPOHUKAET U B TYMAHHUTAPHYIO Cepy, U B OOIIECTBEHHYIO
KW3HBb. PallMOHaNbHBIA €CTECTBEHHO-HAYYHBIM METOJ, C(HOPMUPOBABIIMKCA B pPaMKax
€CTECTBCHHBIX HAyK, O0O0pa3yeT eCTECTBEHHO-HAYyYHYI) KapTUHY MHUpa, HEKOoe O0OpasHo-
bunocodcroe 00001IeHNE HAYIHBIX 3HAHHM.

OcCHOBY ecTecTBO3HAHUS MPEACTaBIseT (U3MKA — HAayKa O MPUPOJE, H3ydarolas
HaubOosee BaXHbIE SBJICHHS, 3aKOHBI M CBOMCTBa MaTepuaibHOoro wmupa. B dusuke
YCTaHABIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIIUBOCTH KOTOPBIX MOATBEPKIACTCS HE
TOJBKO B 3€MHBIX YCJIOBHUSIX U B OKOJIO3E€MHBIX MPOCTPAHCTBAx, HO M BO Bcel Bcenmennoii. B
ATOM 3aKJIFOYAETCsl OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (PU3MKH KaK (pyHIaMEHTaIbHOW HAYKH.
®u3rka 3aHUMAeT 0c000e MECTO CPEeIU €CTECTBEHHBIX HayK, IMO3TOMY €€ MPHUHSITO CUUTATh
JTUAEPOM €CTECTBO3HAHMUS.

EctecTBO3HaHME Kak HayKa O SIBJCHMSIX M 3aKOHAX MPHUPOJIbI BKIIIOYAET TAKXKe OJHY U3
BKHEUILIUX OTPACIIEN — XUMHUIO.

XuMus — Hayka O BeIeCTBaX, WX COCTaBe, CTPOEHHMH, CBOMCTBax, Ipoleccax
MpEeBpalllCHHs], UCIOIb30BAHUM 3aKOHOB XMUMHUHU B MPAKTUYECKOW NEATEbHOCTU JIIOJAEH, B
CO3/IaHUH HOBBIX MaTEpPUAJIOB.

buonoruss — cocraBHasi 4yacTh €CTECTBO3HAHUS. JTO Hayka O >XHBOM mpupoae. OnHa
U3Yy4aeT PacTUTENIbHbIN, KUBOTHBII MUP U 4Y€JIOBEKa, UCIOJb3Yys KaKk COOCTBEHHBIE METO/IbI,
TaK M METOJBI JPYIrUX HAyK, B YaCTHOCTH (U3MKH, XUMHUH M MATEMaTUKW: HAOIIOJCHUS,
JKCIIEPUMEHTBI, HUCCJIEJOBAaHHUSI C TIOMOIIbIO CBETOBOIO M 3JIEKTPOHHOTO MHKPOCKOIIA,
00paboOTKy CTAaTUCTHUYECKHUX NAaHHBIX METOJAAMH MAaTEeMAaTHUYECKON CTATUCTHKHU W Ap. buomorus
BBISIBJISIET 3aKOHOMEPHOCTH, MPUCYIIUE )KU3HU BO BCEX €€ MPOSIBICHUAX, B TOM YHCIe 0OMEH
BEILECTB, POCT, Pa3MHOXKEHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, IBOJIIOIUIO U JP.

«EcTtecTBOo3HaHue», BKIIOYAlOMIas TPU pasjena, o0JaJalolide OTHOCUTENbHOM
CaMOCTOATENIBHOCTBIO U LEIOCTHOCTBIO — «DPu3ukay, «Xumus», «buOJIOTHsS» — 4YTO HE
HapyIIaeT IPUBBIYHYIO JJOTUKY €CTECTBEHHO-HAYYHOI0 00pa30BaHUsl CTYIEHTOB.

IIpu ocBoennn cnemmanbHOcTe CIIO  conManbHO-?KOHOMHYECKOTO  MPOQHIIsL
poQeCCHOHAIBHOTO 00pa30BaHUs €CTECTBO3HAHUE H3ydaeTcs Ha 0a3oBom ypoBHe DI'OC
CpeaHero o0mero 00pa3oBaHus ¢ y4ETOM CHEU(PUKA OCBAUBAEMON CIIEITUATBHOCTH.

OT0 BbIpaxaeTcs B COACpKAHMM OOy4YEHUS, KOJIMYECTBE 4YacoOB, BBIJEISIEMBIX Ha
U3YYCHHUE OTICIBbHBIX TEM IMPOTPAMMBI, TIYOHMHE WX OCBOCHHS OOYdYaIOIIMMUCS, 00beMe U
XapakTepe TMPaKTUYECKWX 3aHATHN, BHUJAX BHEAYIUTOPHOM CaMOCTOSTEIBHOW paboThI
CTYJEHTOB.

B mpomecce peanmuzaruu copepkaHus ydeOHOW maucturuinHbl «EcTecTBo3HaHUE)»
3HAYMMO M3ydeHHe paszzena «Pusnka», KOTOPbIH BHOCHUT CYLIECTBEHHBINM BKJIAaJ B CHCTEMY
3HaHUU 00 OKpyXaromem Mupe. ITOT pasziei SBISETCS CHCTEMOOOPa3yIOIUM IS JPYTUX
paszenoB y4yeOHOW JUCHUIUIMHBI, TOCKOJNbKY (HU3MYEeCKHe 3aKOHbl JIe)KaT B OCHOBE
COJIepKaHUsl KYPCOB XUMHH U OMOJIOTHH.

[Ipy w3ydyeHnn ydeOHOro MaTepHajia MO XUMHUM W OHOJOTHH IIeIeco00pa3HO
AKIIEHTUPOBATh BHUMAHUE OOYYAIOMIMXCS HA KU3HEHHO BAXXHBIX OOBEKTaX MPUPOILI U
opraHu3Me 4esoBeka. ITo runpocdepa, armochepa u 6uocdepa, KOTOpbIE pacCMaTPUBAIOTCS C
TOYKM 3pPEHUS XUMUYECKHX COCTaBOB M CBOMCTB, MX 3HAUYCHUS IS KU3HEACITEIbHOCTU
JIOJeH, 3TO cojAep)KaHHWEe, OCBELIAIoIIee pOJib BAXKHEHIINX XHWMHUYECKHUX JJIEMEHTOB B
OpraHW3Me YeJOBEKa, BOIMPOCHI OXPaHBI 3JI0POBbs, MPOMUIAKTUKNA 3a00JICBAHUN M BPETHBIX
IPUBBIYEK, MOCIEJACTBUI HW3MEHEHHUs Ccpeabl OOWTaHWs uYeloBeKa JMJIi YeIOBEYECKOU
LUMBWJIA3AIUH.

3amMeTHOE MECTO B COJEpP)KaHUHU y4eOHOW MUCIMIUIMHBI 3aHUMAeT YUeOHBIM MaTepua,
HE TOJBKO (OPMUPYIOMIMI ECTECTBEHHO-HAYYHYI0 KapTUHY MHpAa Yy CTYACHTOB, HO U



PaCKpBIBAIOIINN TMPAKTUYECKOE 3HAYCHHWE ECTECTBEHHO-HAYYHBIX 3HAHWH BO BceX cdepax
YKU3HU COBPEMEHHOT0 00IIEeCTBa, B TOM YHCIIE B TYMAaHUTAPHOU cepe.

B nenom yueOnas mucnumimHa «EctecTBo3HaHUE», B COJIEP)KaHUU KOTOPOH BETyIIUM
KOMIIOHCHTOM SIBJISIFOTCSI Hay4dHbIE 3HAHWS W HAy4YHbIE METOJbI IO3HAHUS, ITO3BOJSET
chopMHpoBaTh y OOYYarOMIMXCSl IIETIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa,
OpoOyIUTh Y HHX 3MOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K H3y4aeMOMYy Marepuany,
TOTOBHOCTh K BBIOOpY JEHCTBHU OIpENEICHHONW HAlpaBICHHOCTH, yYMEHUE KPUTHYECKU
OIICHUBATh CBOU U UYXKUE JICUCTBUS U TIOCTYIIKH.

WuTerpupoBanHoe colepkaHHe Y4eOHOW IUCHUIUIMHBI TO3BOJISIET MPEOIaBaTeIIsIM
bu3KUKY, XUMHAHA U OWOJIOTHH COBMECTHO OPTraHU30BaTh M3yYEHUE €CTECTBO3HAHUS, UCIIONIB3Ys
UMEIOIINECS YaCTHBIC METOAMKH MPETIOIaBaHus IIPEIMETA.

Nzydyenne  oOmeoOpa3oBaTensHOi — yueOHOM  mucturuinabl  «EcTecTBo3HaHHE)
3aBepIIaeTCs IMOJBEACHUEM HTOroB B ¢dopme nuddepeHIIMpOBaHHOTO 3adeTa B pPaMKax
IPOMEXYTOUHOM aTrTecTaluuu CTYIAEHTOB B mporecce ocBoeHuss ocHoBHoi OIIOIT CIIO c
noyrydeHueM cpennero odmiero oopaszosanus (IITICC3).

MECTO YYEBHOU JUCIUILJIMHBI B YYEFHOM ILJIAHE

VYueOHas nucnuiinHa «EcTecTBO3HaHME) SBISETCS YIEOHBIM MPEIMETOM IO BBIOODPY
u3 o0s3aTenbHON mpeameTrHol oOmactu «EctectBennnle Haykm» OI'OC cpemnero ooOiero
o0OpazoBaHwUsI.

B npodeccnoHaTbHBIX 0o0pa3oBaTeNbHBIX  OpPraHU3alUsAX,  PEATH3YIOIIUX
00pa3zoBaTenbHYI0 MPOrpaMMy CpeaHero odmiero oopasoanus B npeaenax ocBoeHust OITOIT
CIIO na 6a3e ocHOBHOro oOmiero oOpazoBaHus, y4yeOHas nucrumiuHa «EcTecTBO3HaHHE»
u3ydaercsi B obmieoOpa3zoBarenbHoM 1ukie yueoHoro miana OITOIT CITO na 6a3e 0oCHOBHOTO
o01m1ero oOpa3oBaHus ¢ OydeHUuEM cpeaHero oomero oopazosanus (ITIICC3).

B yueOnbix mmanax IMIICC3 mecto yueOHOW mucnumiauHbl «EcTecTBO3HaHUWE» — B
coctaBe 00I1e00pa30BaTENBHBIX Y4YeOHBIX IUCHUIUIMH TIO BBIOOPY, (QOPMHUPYEMBIX U3
oOsi3aTenbHBIX npeaMeTHhIX obOmacter PI'OC  cpemnero o6miero oOpa3oBaHWs, IS
cnernmanbHocTeit CI1O cooTBeTcTBYIOMIETr0 MPod st MpodeccHOHATEHOTO 00Pa30BaHHUS.

PE3YJIbTATHI OCBOEHUS YUEBHOM TUCIUTLINHBI

OcBoenne copepxaHusi ydeOHOW muciUIUMHB «EcTecTBO3HaHHWe» o0bOecrneuynBacT

JOCTHKEHHUE CTY/IEHTaMU CJIEIYIOIIUX Pe3ybTaTOB:

o JIUYHOCHIHBIX'

— YCTOMYMBBIA HMHTEpPEC K HMCTOPUU U JOCTHKEHHUSIM B OOJIACTH E€CTECTBEHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCHICKIE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHUs, OBBIIICHNUIO KBaTU(DUKAIIMK B N30paHHOMN
po(hecCHOHANLHOM JIEATEIILHOCTH C UCIIOJIb30BAaHNEM 3HAHUN B 001aCTH €CTECTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHLIUHA B OOJIACTH €CTECTBEHHBIX HAYK
JUTSL 9eJIoBeKa M OOIecTBa, YMEHUE UCIOIb30BaTh TEXHOJIOTHYECKHE JTOCTIKEHHUS B 00JIacTH
GbuU3MKYM, XUMHUH, OMOJOTHH VISl TIOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOU PO ECCUOHAIBHON JIEATETbHOCTH;

— yMEHHE TNPOAHAIM3UPOBATh TEXHOTCHHBIE MOCIEACTBUS IS OKPYXKAIOMIEH Cpebl,
OBITOBOM W TTPOU3BOACTBEHHOM JESITEIIBHOCTH YEJIOBEKA,;

— TOTOBHOCTH CAMOCTOSITETILHO JI0OBIBATH HOBBIC JIJISl CE0sI €CTECTBEHHO-HAYYHBIC 3HAHUS
C MCIOJIb30BAaHUEM JJIsl 3TOTO TOCTYIMHBIX UCTOYHUKOB HH(POPMAIIHH;

—  YMEHHE yMpaBJsaTh CBOCH MO3HABATEIBHON JIESTENLHOCTHIO, IPOBOJAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

—  yYMEHHE BBICTPAWBATh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaH/IE TIO0 PEIICHUIO
0o0IIMX 3a7a4 B 00JIaCTH €CTECTBO3HAHMS;

° MemanpeomMemHuix:

— OBJIaJICHUE YMEHUSMHU U HAaBbIKAMHU Pa3JIMYHBIX BUIOB MO3HABATEIBbHON JEATEIbHOCTU
JUTSL U3YYCHHS PA3HBIX CTOPOH OKPYXKAIOIIETO €CTeCTBEHHOTO MUPA;



— TMPUMEHEHHE OCHOBHBIX METOOB MO3HaHUs (HAOIIOICHUS, HAYYHOTO KCIIEPUMEHTA)
JUISL U3Yy4YEHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAIKMBATHCA B MPodecCHoHANBHOU cdepe;

— YMEHHME OIpEeNeNsiTh LEeNU M 3aJa4d JeATeNbHOCTH, BBIOMpATh CpPEACTBA Ui HX
JOCTHKEHUS Ha MTPAKTUKE;

— YMEHHE MCIOJb30BaTh Pa3JIMYHbIE UCTOUHUKU JUISl TIOJYyYEHHUS] €CTECTBEHHO- HayYHOMU
uH(pOpPMallMU U OLEHUBATh €€ JOCTOBEPHOCTH ISl JOCTUKEHHUSI TIOCTABJICHHBIX LeJIel U 3a/1a4;

* NpeoMemHubix:

— cOpMHUPOBAHHOCTh MPEJCTABICHUNH O IICJIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTUHE MUpa, MPUPOJE KAaK €IUHOHN LIEJIOCTHOM CHCTEME, B3aUMOCBS3H UEIOBEKA,
IPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoii;

— BJaJCHHE 3HAHUAMU O Haubosiee BAXKHBIX OTKPHITHAX U JOCTH)KEHUSX B 00JIaCTH
€CTECTBO3HAHMSI, IOBIIMSABIIMX Ha DSBOJIOLUHUIO MPEICTABICHUNA O NPHUPOJE, HA DPA3BUTHE
TEXHHUKHU U TEXHOJIOTHI;

— c(hOopMHUpPOBAaHHOCT, YMEHHUS NPUMEHATH E€CTECTBEHHO-HAYYHbIC 3HAHUS IS
OOBSICHEHUSI OKPYKAIOUIMX SIBICHUN, COXPaHEHHs 3I0pOBbs, oOecredeHus Oe30MacHOCTH
KU3ZHEEATEIbHOCTH, OepeKHOro OTHOIICHUS K pupoJie, paIoHaILHOTO
IPUPOIONOIB30BAHUS, @ TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTEIIS;

— c(hOopMHUpPOBAaHHOCTh MPEJICTABICHUH O HAYYHOM METOJIe¢ IO3HAHUS MPUPOIBI U
CPEJCTBaX U3y4EHHUs] MEraMupa, MakpoMupa 1 MUKpPOMHUPA; BiIaJIeHUE IPUEMAaMU ECTECTBEHHO-
HAy4YHBIX HAOJIOJCHMI, OIBITOB, HCCIEAOBAHUNA M OLEHKU JOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJIbTaTOB;

— BIQJICHUE TOHATUNHBIM almapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOLIUM I03HABATh
MHUpP, Yy4acTBOBaTb B JUCKYCCHSX II0 €CTECTBEHHO-HAYYHBIM BOIpPOCAM, HCIIOJIb30BaTh
pa3IUYHbIE UCTOYHUKM HHGOpPMALMU JUIsl TOATOTOBKM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCUTHCS K coobmenusMm CMU, conepxaimumM HaydHYIO HHPOPMAITHIO;

— ¢(hopMHPOBAHHOCTh YMEHHM MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMSI IS
KaX/IOT0 4eJIOBEKa, HE3aBUCUMO OT €ro Mpo(eCCHOHATBHON EATEIbHOCTH, PA3IndaTh (aKThl
U OIICHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OIICHOK U CBS3b C
KPUTEPUSMHU C OIPEIEIEHHON CUCTEMON LICHHOCTEH

COJIEP)KAHUE YYEBHOM JUCIUILINHBI

OU3NKA
Bseoenue
®dusnka — (yHIaMEHTaNbHAs HayKa O pupoje. EcrecTBeHHO-HAyYHBIH METO
MIO3HAHUS, €70 BO3MOXKHOCTH Y TPAHMIIBI IPUMEHUMOCTH.
EnnHCTBO 3aKOHOB IPUPOBI M COCTaBa BellecTBa Bo Beenennoit. OTKphITHS B hrznke —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHH ITPOU3BO/ICTBA.

Mexanuxa

Kunematuka. Mexannueckoe asmxenue. Cucrema orcuera. TpaekTopust JTBUKEHUS.
[TyTe. [Tepemenienue. PaBHOMepHOE npsiMosinHENHHOE ABH>KeHUE. CKOPOCTh. OTHOCUTENBHOCTh
MEXaHMYECKOrO0 JBWKCHUSA. 3aKOH ClokeHUus ckopocted. CpenHssi CKOpOCTh IpHU
HEPaBHOMEPHOM [JBHKCHMHM. MrHOBEHHasi CKOPOCTb. PaBHOYCKOpPEHHOE IpSIMOIUHEHHOE
nBwkeHue. Y ckopenue. CBOOOIHOE TaJieHUE TEl.

JAunamuka. Macca u cuiia. Bzaumopeiictsue ten. 3akoHbl AMHaMUKUA. CUIIbl B IPUPOJE.
3aKOH BCEMUPHOTO TATOTEHHUS.

3akoHbl coXxpaHeHHsi B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHUsI MMITYJbCa.
PeaktuBHOe nBWKeHHWe. Mexannueckass pabora. MomHOCTh. MexaHuueckass JIHEPTHUs.
Kunernueckass sHeprusi. Kunermueckas sHeprusi u pabora. IloTeHuuanbHas SHEpPrus B
rPaBUTAIMOHHOM I0JI€. 3AKOH COXPAHEHHUS MOJHONW MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu

OTHOCUTENBHOCTh MEXAHUUYECKOTO IBUKEHHSI. BUbI MEXaHUUECKOTO IBUKEHHUS.

HNHepTHOCTS TEIL.



3aBHCUMOCTbh YCKOPEHHUSI T€JIa OT €r0 MacChl M CUJIBL, JIEUCTBYIONIEH Ha Teso. PaBeHCTBO
U IPOTUBOIIOJIOKHOCTH HAIIPaBJICHUSA CHUJL I[eﬁCTBHH u HpOTI/IBO,Z[GI\/'ICTBI/IH. HeBecomocTn.

PeakTuBHOE ABM>XEHUE, MOJIENb paKeThl. MI3MeHeHre SHepruy MPU COBEPILIEHUN
paboThI.

Ilpakmuueckoe 3anamue

I/ICCJIC,Z[OBaHI/Ie 3aBUCHUMOCTHU CUJIBI TPCHUA OT BECa TCJIA.

Ocho6bl MOEKYIAPHOU PUUKU U MEPMOOUHAMUKU

MouekyasipHasi pusuka. ATOMUCTHYECKAs TEOPHUS CTPOCHUS BemecTBa. Habmonenus
Y ONBITHI, OJTBEPKIAAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BellecTBa. Macchl U pa3mepbl
MoJsiekya. TemioBoe ABM)KEHUE YacTHIl BemecTBa. bpoyHoBckoe nBuxkeHue. MmeanbHblil ras.
Temneparypa kak Mepa CpeJHEd KUHETHYECKOM HDHEPrUU YaCTUL. Y PaBHEHUE COCTOSIHUSA
uaeanbHOro rasza. Mogenb KuakocTd. [IOBEpXHOCTHOE HaTSHKEHHE W CMadyMBaHUE.
Kpucrannuueckue u amop(HbIE BEIIECTBA.

Tepmoaunamuka. BHyTtpeHHsss sHeprus. PaGota um Temmoornada Kak CIIOCOOBI
U3MECHEHUsI BHYTPEHHEN dHepruu. [IepBblii 3aKOH TEPMOJAMHAMUKHU. TEIIOBbIE MALIUHBI U UX
IIPUMEHEHUE.

Jemoncmpayuu

JIBrxenue 6poyHOBCKUX yacTuil. Juddy3usi.

SIBNeHMs MOBEPXHOCTHOTO HATSDKEHUS U cMaunBaHus. Kpucramisl, amopHbIe
BEILECTBA, KUIKOKPUCTAUINYECKHE Tela. MI3MeHeHne BHYTpEHHEN SHEpruu Te Npu
COBEpILECHUH PaOOTHI.

OcHo6bl 21eKmpOoOUHAMUKU

JyieKTpoCcTaTUKA. B3auMozencTBue 3apssKeHHBIX Tel. DJIEKTPUUECKUM 3apsid. 3aKOH
COXpaHEHMsI DJEKTPUYECKOro 3apsna. 3akoH KyioHa. DnekTpocTaTMueckoe IIoJjie, €ro
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEKYy HUMHU.

ITocTtosinnbiii TOK. IlocTostHHBIN AnekTpuueckuii Tok. Cuna TOKa, HaIpsDKEHHE,
3JIEKTPUYECKOE COMPOTUBIICHHE. 3aK0oH OMa 71 y4acTKa 3JIEKTPUUECKOM IETH.

MaruuTHoe mojie. MarHUTHOE II0JIe U €r0 OCHOBHBIE XapaKTEPUCTUKHU. [lelicTBue
MarHUuTHOTO MOJIE Ha TNPOBOJHUK C TOKOM. 3aKOH Ammepa. DJIEeKTpoABUTraTelNb. fABieHue
AJIEKTPOMAarHUTHOW MHIYKIIUH.

Hemoncmpayuu

OnexTpusanus Ten. BzanmonelictBue 3apskeHHbIX Tel. HarpeBanne npoBOAHHUKOB €
TokoM. OnbIT Dpcrena.

B3aumMozencTere MpoBOJIHUKOB C TOKOM.

JleiicTBHEe MarHUTHOTO TIOJISI HA POBOJIHKK ¢ TOKOM. PaboTa anexTpoaBuraTens.

SIBneHue AIEKTPOMArHUTHON UHIYKIUU.

Ilpakmuueckoe 3anamue

COopKa AJIeKTPUUYECKON 1IN, U3MEPEHUE CHIIbI TOKA M HANpPsDKEHUS Ha €€ Pa3InYHbIX
Y4aCTKax.

Konebanus u eonnul

Mexannuyeckue kojedaHusi U BoOJHbI. CBoOOmHBIE KoneOaHus. [lepuon, yactora u
amIuTyaa Konebanuid. ['apMoHMueckue KoneOaHus. MexaHM4YecKHe BOJIHBI UM HMX BHJBIL.
3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJIHBI. YJIBTPA3BYK M €0 UCIOJIb30BAHUE B MEJIULIMHE U
TEXHUKE.

DJIeKTPOMArHUTHbIE KoJIeOaHusT W BOJHBL. CBOOOIHBIC AJICKTPOMArHUTHBIC
konebanus. KonebarenpHblli KOHTYpP. DJIEKTPOMArHUTHOE IMOJE. DJICKTPOMArHUTHBIE BOJHEI.
CKOpOCTh 31EKTPOMArHUTHBIX BOJIH.

CaeToBblI€ BOJIHBI. Pa3BuTHE NpeCcTaBICHUN O IPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA.

JInn3bl. opMyiia TOHKOU JIUH3BIL.

Hemoncmpayuu

Konebanus MmaTeMaTHuecKoro U Mpy>KMHHOTO MasiTHUKOB. PaboTta anekTporeneparopa.



W3nydyeHue u npueM 3J1eKTPOMarHuTHBIX BOJIH. PaninocBsiss.

Paznoxenue 6enoro ceera B criektp. UnTepdepenius u qudpakius ceera. OTpakeHue
U NIPEJIOMJICHHE CBETA.

Onrtuyeckue mpuOOpPHI.

Ilpakmuueckue 3anamus

N3yuenne konebaHuii MaTeMaTHUECKOro MasiTHUKA. V3yuenue nuurepdepeHunu u
nudpakIy CBeTa.

Onemenmol K6aHMOBOU PU3UKU

KBanToBble cBoiicTBa cBeTa. KBanToBas runoresa [lnanka. @oTosnekTpuuecKkuii
adexr.

®u3uka aroma. Moaenu ctpoerus aroma. OnbiT Pesepdopaa.

PDu3nKa AaTOMHOI0 AP U 3JIeMeHTapHbIX YacTHl. COCTaB U CTPOCHUE ATOMHOT'O
sapa. PagunoakTuBHOCTh. PainoakTUBHBIC U3ITYyYEHUS U UX BO3CHCTBUE HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu

dorodddexT.

POTOINEMEHT.

N3ny4yenune
nasepa.

JIuneliuaTeie CIEKTPHI pa3audYHbIX BelecTB. CUETUYMK MOHUZUPYIOUIUX U3ITYyUEHUH.

Bcenennas u ee ssonioyus
Crpoenue u passurue Beesiennoii. Mojens pacuupsitonieiica BeeneHHOM.
IIpoucxoxnenne Conneunoi cucrembl. CoBpeMeHHas pU3NUECKasi KapTUHA MUPA.

XUMUA
OBIIAA 1 HEOPTAHUYECKAS XUMMA

Beeoenue

Xumudeckasi KapTUHA MHUpa KaK COCTaBHAsl 4YaCTh €CTECTBEHHO-HAYYHOUM KapTUHBI MHUPA.
Posib XMMHH B )KU3HU COBPEMEHHOTO O0IIECTBA.

[TpumMeHeHHne NOCTHKEHU COBPEMEHHON XMMUHU B TYMaHUTApHOM cepe nesTenbHOCTH
oOmiecTna.

XUMHUYECKOE CONepKaHue Y4eOHON NUCHUIUTHHBI «ECcTecTBO3HAHWE» TMPH OCBOCHHUH
cnenuanbHocTedt  CIIO  conmalibHO-dKOHOMHUYECKOTO  Mpoduias  1podecCHOHATBHOTO
o0Opa3oBaHusl.

OcHogHble noHAmus U 3aKOHbL XUMUU

[Ipeamer xumun. BemectBo. AtoM. Mosekyna. XUMHYECKUN 3JIEMEHT U (POPMBI €ro
cymiectBoBaHusl. [IpocThie U Cll0KHBIE BEIlIECTBA.

Hemoncmpayuu

HaGop mozeneit aToMOB ¥ MOJIEKYI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHHU. Macca aTroMOB W MOJEKYI.
OTtHocuTenbHBIE aTOMHAs U MoJIeKyJisipHas Macchl. KomuuectBo Bemectsa. [loctosiHHas
ABoraznpo. MomnsipHast Macca. 3akoH ABoraJipo. MossipHbIif 00beM ra3osB.

KonnuecTBeHHbIE M3MEHEHMSI B XUMHM KaK YacCTHBIM Cllydail 3aKOHOB IEepexona
KOJIMYECTBEHHBIX U3MEHEHU B KAUECTBEHHBIE.

Wnmroctpanuy 3aKkoHa COXpaHEHHs! MacChl BEIIECTBA.

Ilepuoouuecxuii 3aKkoH
Ilepuoouueckasn cucmema xumuuecxkux snemenmos /. M. Menoeneesa
Otkpsitre [lepuoanyeckoro 3akona. [lepuoguueckas cucrema XMMAYECKUX JIEMEHTOB
J. 1. Menneneena.
3nauenue [lepuoanueckoro 3akona u [leproauyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
. . Menneneesa [y pa3sBUTHs HAYKM U IIOHUMAHWS XUMUYECKOU KapTUHBI MUpA.



Hemoncmpayusn
Paznuunsie popmbl [leproanueckoil cCuCTeMbl XUMUYECKHX 3i1eMeHToB /[]. 1.
Meunneneesna.

Cmpoenue sewecmea
KOBaJIeHTHaH CBs3b: H€HOJI$IpHa$I n HOHHpHaH. I/IOHHaSI CBA3b. KaTI/IOHBI 1 aHUOHBI.
Mertanueckas cBsizb. BoopoiHas CBsI3b.
Jemoncmpayusn
OO0pa3Iibl BEMIECTB M MATEPHUATIOB C PA3TMYHBIMUA TUITAMH XUMUYECKON CBSI3U.

Booa. Pacmeopui

Bona B mpupone, ObiTy, TeXHUKE M Ha MpPou3BojAcTBe. DHU3MYECKHE U XUMHUYECKUE
cBoiicTBa Bobl. OmnpecHeHue BOJIbl. ATperaTHble COCTOSIHUS BOJbI U €€ MEPEeXO0bl U3 OJJHOTO
arperaTHOro COCTOSIHUS B IPYTOE.

Hemoncmpayusn

duznyuecKue CBOMCTBA BOABL: MOBEPXHOCTHOE HATSKEHUE, CMAaUMBaHUE.

Xumudeckue peakuuu. [loHsTHE 0 XMMHUYECKOUN peaknu. TUIIBI XUMUYECKUX PEAKIIH.

CkopocTb peakiuu u (HakTopsl, OT KOTOPBIX OHA 3aBHUCHUT.

Hemoncmpayusn

XUMHYECKUE PEAKIIUU C BBICIIEHUEM TETLIOTHI.

Heopeanuueckue coeounenus

Knaccupukauus HeopraHm4ecKnx coeJMHEeHNH W UX cBOMCTBA. OKCU/IbI, KUCIIOTHI,
OCHOBaHUsI, COJIU.

IMousiTie o ruaposuse coJieil. Cpena BOJHBIX PACTBOPOB  COJICH: KHUCTas,
HeWTpalibHas, mienovHas. Bogopoauelil nmokasarens pH pactopa.

MeTtaibl. O0mme GU3nIecKne 1 XMMUYECKHE CBOMCTBA METAJIIOB.

Hemeramnpl. O0miasi XxapakTepuCcTHKa TJIABHBIX MOATPYII HEMETAUIOB Ha MpUMEpe
raJOreHoB.

Baxneiimne COEIMHEHMs METaUIOB M HEMETAUIOB B IIPUPOAE M XO35AHCTBEHHOU
JIEATEIbHOCTH YEJIOBEKA.

Jemoncmpayuu

B3anMoeiicTBre MeTauIoB ¢ HeMeTallaMu (IMHKA ¢ CepPOid, aTFOMHHUS C HOJIOM),
pacTBOpamMu KUCIIOT U LIEI0YEH.

['openune MeramioB (1IMHKa, JKeJe3a, MarHus) B KHCIOPO/IE.
B3anmopeiicTBre a30THON U KOHLIECHTPUPOBAHHOM CEPHOM KUCIIOT C MEIBIO.
BoccraHoBUTENBHBIE CBOMCTBA METAJLIOB.

Ilpakmuueckue 3anamusn

Onpenenenne pH pactBopa cosei.

B3anMozencTere MEeTauioB ¢ paCTBOPaMH KUCIIOT U COJIEH.

OPTAHUYECKAS X1UMUA
Opeanuueckue coedunenus

OcHoBHbBIE 10J10KeHUS TEOPUH CTPOEHHUSI OPraHNYeCKUX COeIMHEeHM .
MHoroo0pa3ue opranndeckux coeaunenui. [lonstiue nzomepun.

Yraesogopoabl. IlpenenbHble W HENpeneNnbHBbIE  YIJIEBOAOPOIbl.  Peakmus
nonumepuszanuu. [IpupojiHble HCTOYHMKU YIJIEBOJOPOJOB. YTIIEBOJOPOJbl KaK OCHOBA
MEXIYHAPOJHOTO COTPYIHUYECTBA U BAKHEUIIINN NCTOYHHUK (hopMupoBanus Oromkera PD.

Kucaopoacoaep:kamme OpraHuvecKue BelllecTBa. [IpencraBurenn
KHUCTIOPOJICO/IEP)KALIUX OPraHMYECKUX COEAMHEHUN: METHJIOBBIM UM OTUIIOBBIM CIUPTHI,
TJIALIEPUH, YKCYCHAsE KUCIOTa. JKUPBI Kak CIOKHBIC YPUPBHIL.

VYrneBojbl: TII0K03a, Kpaxmall, [eJIH0103a.

A3oTcojiepikaniie OpPraHU4YecKue CcoeJUHeHUsl. AMUHBI, AMUHOKHUCIIOTHI, OEJKU.
Ctpoenue u ononornyeckasi GyHKIUS OSITKOB.

Jemoncmpayuu



[Tomy4yenue sTUICHA U €T0 B3aUMOJICHCTBHE C PACTBOPOM TI€pMaHTaHaTa Kajaus, OpOMHOM
BOJIOM.

KauecTtBenHnas peakuust Ha rinunepu. L[BeTHbie peakiuu OenKoB.

IlnacTmacesl 1 Bo1okHa. [oHsATHE 0 MIIacTMAacCaX U XMMUYECKUX BOJIOKHAX.
HatypasbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

JdemMoHcTpauus

Pa3nuynble BUBI IIACTMACC U BOJIOKOH.

Xumus u orcusno

XuMusi M OpPraHu3M 4ejaoBeKa. XUMHUYECKHUE 3JIEMEHThl B OpraHU3Me YesIOBEKa.
Oprannueckue u Heopranuwdeckue BemiecTBa. (OCHOBHBIC JKHM3HEHHO HEOOXOJIUMBIE
coeuHEeHUs: OCIKH, YTIEBOIbI, KUPbI, BATAMUHBL. Y TJIEBOJIbl — TJIABHBIA UCTOYHHUK SHEPTUU
opranusma. Posb )KUpOB B OpraHu3Me. XO0JIECTEPUH U €ro PoJib B 3J0POBE YEITIOBEKA.

MuHepanbHble  BEIIeCTBA B NPOAYKTAaX  NUTAHWS,  TMHINEBbIE  JTOOABKU.
COanancupoBaHHOE MTUTAHUE.

Xumus B ObITy. Bona. KauectBo Boabl. Moromue u uuctsamue cpeacrsa. [Ipasuna
0e30macHoi pabOThI CO CpeICTBAMH OBITOBOM XUMHUH.

BHNOJIOI'NA
Buonozaus — cosoxynnocmu Hayk o dcugoil npupooe.
Memoovl nayunoeo nosnanus 6 ouonocuu

KuBasi mpuponga kak OOBEKT W3ydeHHUs OHONOrMu. MeTonabl HCCIeOBaHUS >KUBOU
npupoasl B Ouosoruu. OmnpezneneHue XU3HM (C MPHUBICUYEHUEM MaTepuana U3 pasJesioB
(GU3UKK ¥ XUMUHK). Y POBHHU OpraHU3alluy SKU3HU.

Hemoncmpayuu

YpoBHU OpraHu3alyy KU3HU. MeTOoIbI IO3HAHUS KUBOU IIPUPOIBI.

Knemxa

Uctopust nzydenus kineTku. OCHOBHBIE MOJOXKEHUs KJIEeTOYHOM Teopuu. Kietka —
CTPYKTYPHO-(DyHKITMOHANbHAs (3JI€MEHTapHas) EAMHUIIA KU3HU.

Crpoenue knetku. IIpokapuoThl M SyKapuOThl — HU3IIME U BBICIINE KIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYpHblE KOMIIOHEHTHI KJIETKH 3yKapuoT. Kierounoe sapo.
OyHKIMA Aapa: XpaHEHHe, BOCIPOM3BEACHUE WM Iepefada HacleJCTBEHHOW MH(pOpMaIuH,
perysus XMMUYeCKOi aKTUBHOCTHU KIETKH. CTPyKTypa B ()yHKIIUH XPOMOCOM. AYTOCOMBI U
II0JIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHME XUMHUYECKMX 3JIeMEHTOB. Heoprannueckue BellecTBa B
cocTaBe KJIeTKU. Posib BOJbI Kak pacTBOPUTENS U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEH Cpeibl
OpPraHu3MOB. YTJEBOIBI U JUMUABI B KiIeTKe. CTpyKTypa u Ouonorudyeckue QyHKIUU OCIKOB.
CTpoeHue HyKII€OTUI0B U CTpyKTypa nonuHykieotuansix ueneit JIHK u PHK, ATO.

Bupycet u Oaktepuodaru. HekieToyHoe CcTpoeHHME, >KU3HEHHBIH LUK W €ro
3aBUCUMOCTh OT KJETOYHBIX (popM »ku3HU. Bupycel — B030yauTenu HHPEKIMOHHBIX
3a0oneBaHuii; MOHATHE 00 OHKOBUpycax. Bupyc wummyHozeduuura uenoBeka (BUY).
[Tpodunaktuka BUY-undexmm.

Hemoncmpayuu

Crpoenune monexynsl 6enka. Crpoenue monekynsl JJHK. Ctpoenue kineTku.

CTtpoeHue KIETOK IPOKapuoT U 3yKapuoT.

CrpoeHue Bupyca.

Ilpakmuueckue 3anamus

HaGntonenne KJI€TOK pPAaCTeHMH M KUBOTHBIX I10J MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIpenapaTax 1 UX OIHCaHUeE.

CpaBHEHHE CTPOEHHUS KJIETOK PaCTEHUI U JKUBOTHBIX.

Opeanusm
Oprann3m — eauHoe 11e510e. MHOrooOpa3ue OpraHu3MoB.
OOMeH BEIIEeCTBOM U SHEPIUEH C OKpyXaroled cpefod Kak HeoOXOAMMOE YCIIOBHE



CYILIECTBOBAHHUSI KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEACHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX
OopraHu3MoB. JleleHne KIEeTKM — OCHOBAa pPOCTa, Pa3BUTHS M PA3MHOXKEHHUS OPraHU3MOB.
becnonoe pasmuosxenue. [lonoBoii nmporecc U mojoBoe pa3MHOKeHHEe. OMIOL0TBOPEHUE, €ro
OHMOJIOTHYECKOE 3HAYCHHE.

[TonsiTne 00 WHAMBHIYyaTbHOM (OHTOTE€HE3), 3MOpPHOHAIBLHOM (IMOpHOTEHE3) U
MOCTAMOPHUOHAIBHOM pa3BUTUU. VIHIMBUIyaTbHOE DPAa3BUTHE YEJIOBEKA U €0 BO3MOXKHBIE
HapyLICHUSI.

OOmme mpencraBieHHs] O HACIEACTBEHHOCTHM M HM3MEHUYMBOCTU. ['eHeTmueckas
TEPMHUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTU HacjeaoBaHus. HacienoBanue npusHaKoB y
yenoBeka. [losmoBbie xpomocombl. ClHerieHHOe ¢ MoJoM HacienoBanue. HaciienctBeHHbIe
00JIe3HN YeNoBeKa, WX MPUYHMHBI U Tpodunaktuka. COBpEeMEHHBIE MPEACTABICHUS O TeHE U
TE€HOME.

I'eneTnyeckue 3akOHOMEPHOCTH M3MEeHYNBOCTH. Knaccudukarus ¢opM N3MEHIHMBOCTH.

BinsiHue mytareHoB Ha OpraHu3M 4Y€JI0BEKa.

[Ipeamer, 3amaum U METOABI CelieKIUU. [ eHeTHUecKue 3aKOHOMEPHOCTU CEJIEKIIMH.
VYuenue H. 1. BaBunoBa o 1ieHTpax MHOTO0Opasusi ¥ MPOUCXOXKACHUS KyJIbTYPHBIX PAaCTCHHH.
buotexHonorusi, ee JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHSI.

Hemoncmpayuu

OOMeH BelIeCcTB U MPEBpaIlleHUs] JHEPTHH B KiIeTKe. JleneHne kieTku (MUTO3, MeH03).

Crnioco6s1 6ecniosioro pa3MHoxkeHus. OTI0I0TBOPEHHE Y PACTCHUH U )KUBOTHBIX.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnencrBennsie 60€3HN YenOBeKa.

Bnusiaue ankoronnsma, HapKOMaHUU, KYpeHHs Ha HACJIeICTBEHHOCTh. MyTanuu.

MonudukanonHas U3MEHYHBOCTb.

LlenTpsl MHOTOOOPA3HsI U MPOUCXOKACHUS KYIbTYPHBIX pacTeHui. IcKycCTBEHHBIN
oTOOop.

HccnenoBanus B 001acTH OMOTEXHOIOTHH.

Ilpakmuueckue 3anamusn

Perienue snemMeHTapHbIX TEHETUUECKHUX 3a/1a4.

AHanmu3 W OLEHKa OJTUYECKHUX AaCIEKTOB pPa3BUTHS HEKOTOPBIX MCCIECIOBAaHUN
OMOTEXHOIOTHH.

Buo

DBOJIOIMOHHAsA TEOpUsi M €€ Pojb B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4HOU KapTUHBI Mupa. Bun, ero kpurepuu. Ilomynsanusa kak CTpyKTypHas €IMHHIA BUJA U
somonnu. CuHTernueckas teopus sBomonuu (CTD). JIBWKylue CHIIBI SBOJIONMHA B
cootBercTBUM ¢ CTO.

Pesynbrarer somonru. CoxpaHeHHe MHOTooOpa3usi BUJIOB KaK OCHOBa yCTOWYMBOTO
pa3Butus Ouocepsl. IlpuumHbl BBIMHpaHMS BHAOB. bHOJOrMuYeckwii mporpecc H
OMOJIOTHYECKUH perpecc.

['mnoTe3pl MPOUMCXOXKACHUS KU3HHU. Y CIOKHEHHE >KMBBIX OpPraHM3MOB Ha 3emie B
IIPOLIECCE DBOJIIOIMU. AHTPONOre€HEe3 M €ro 3aKOHOMEpHOCTH. Jloka3aTenbCTBa pOACTBA
YyelloBeKa C MJICKOMHUTAIOMIMMU SKUBOTHBIMH. OKOJOrHYeckue (aKTOpbl aHTPOIOTeHe3a:
YCIIOKHEHUE TOMYJSLUOHHON CTPYKTYpbl BUJA, M3TOTOBIIEHUE OPYAUHM TpyAa, Mepexoj OT
pacTUTENBPHOTO K CMEIIAaHHOMY THIy MHTaHWs, WCHoJb30BaHue OrHs. [losBnenue
MBICJIUTEIBHON IESITENBHOCTH U WIEHOPA3AEIbHOM peun. [Iporcxox1eHre 4eioBeuecKux pac.

Hemoncmpayuu

Kpurepun Buna.

[TonynAuus — CTpyKTypHas €JUHULA BUJ1A, €AMHUIA BOJIIOIUH. J[BIXKYIIIUE CHUITBI
HBOJIIOLINH.

Bo3nukHOBEeHME 1 MHOTOOOpa3ue MPUCIIOCOOICHUH y opranu3mMoB. Peakue n
UCYE3al0II1e BUIBIL.

JIBroky1iue cuiibl auTponorenesa. [IponcxosxieHre 4enoBeka U 4eI0BEYECKUX pac.

IlIpakmuueckue 3anamus



Omnucanue ocobeii Buaa Mo MOpQooTHIecKoMy KpUTEPHUI0. AHAIIN3 B OIIEHKA
PA3JINYHBIX TUIIOTC3 ITPOUCXOKACHHUS KU3HU. Ananus u OLICHKA PAa3JIMYHBIX T'UIIOTC3
MIPOUCXOXKICHUS YeJIOBEKa.

Ikocucmemvi

[IpenMeT ¥ 3amayM SKOJOTUU: Y4YEHHE OO0 ODKOJIOTHUYECKUX (aKTopax, y4eHUE O
COO0IIIECTBAaX OPraHU3MOB, YUCHHE 0 Onocdepe.

Dkonoruveckre  (QakTophl, OCOOCHHOCTH WX  BO3JCUCTBUA.  DKOJOTHYECKAs
xapaktepucTtuka Buaa. [lonarue 06 skonmormyeckux cucremax. Llenu nuranus, Tpodudeckue
ypoBHH. broreonenos kak skocucremMa.

buocdepa — rmobanbras sxocucrema. Yuenue B. M. Bepuanckoro o 6uocepe. Ponb
JKUBBIX OpraHu3MoB B Omocepe. buomacca. buomornyeckuii KpyroBopoT (Ha mnpumepe
KpyroBopora yriepoaa). OCHOBHBIE HampaBJICHHWS BO3JCHCTBUS deloBeKa Ha Owuocdepy.
Tpanchopmanusi €CTECTBEHHBIX JKOJIOTHYECKUX cucteM. OCOOCHHOCTH arpodKOCHUCTEM
(arporeHo30B).

Jemoncmpayuu

Dkojoruueckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.

Me:XBHUIOBbIC OTHOIIEHUS: TAPa3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIUs, CAMOUO3.
SpycHOCTh pacTUTENBHOTO COOOIECTRA.

Kpyrosoport yriepona B 6uocgepe. 3anoBeJHUKH U 3aka3HUKH Poccun.

Ilpakmuueckue 3anamus

CocraBiieHre cxeM Iepeiayn BemecTB ¥ SHepruu (IeTei MUTaHus).

CpaBHuTeNbHAs XapaKTEPUCTHKA MPUPOJHBIX 3KOCUCTEM U arpO3KOCHCTEM CBOEH
MECTHOCTH.

Pemenue sxkonoruueckux 3ajau.

AHanu3 U OlleHKa MOCIIEACTBUI COOCTBEHHOH JESATEILHOCTH B OKPYKAOIIIEH Cpe/e,
[J100aNbHBIX IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHuUs.

IKcKypcuu

Mmuoroo6pasue Bu1oB. Ce30HHbIE U3MEHEHHUS B IPHUPO/ie (OKPECTHOCTH
npodecCHOHALHON 00pa30BaTEIbHON OPTaHU3AIIHH ).

EcTecTBeHHbIE M HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTH MPO(deCcCHOHATBLHOM
o0pa3oBaTeNbHON OpraHu3aIun).

HNPUMEPHBIE TEMbI PEOEPATOB (AOKJIAJOB), UHAUBUYAJIBHbBIX
INPOEKTOB

e Martepusi, popMbI ee IBUKEHHS U CYILIECTBOBAHUSI.

e Ilepsriii pycckuii akagemuk M. B. JlomoHoCOB.

e MckyccTBO U ITpoLece MO3HAHUS.

e @Du3nKa U My3bIKaJIbHOE UCKYCCTBO.

e I[BeTOoMy3bIKA.

e ®dusnka B COBpEMEHHOM IIUPKE.

o @usnyecKue METOABI UCCIEA0BAHNS TAMATHUKOB UCTOPUH, APXUTEKTYPhI U
MPOMU3BEJCHUI UCKYCCTBA.

e Hay4HO-TeXHUYECKHUI TPOTPECcC U MPOOJIEMBI YKOJIOTHH.

e buorexHosorus u reHHas HHxxeHepus — texnosiornu XXI Beka.

e HaHoTexHOJIOTHs KaKk IPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKH U IPOM3BOJICTBA B
Poccuiickoit @enepanuu.

e OxpaHa OKpyKarolen cpe/ibl OT XMMUYECKOT0 3arpsi3HEHHUS.

e PactBOpBI BOKPYT Hac.

e YcTpaHeHUE )KECTKOCTH BOJIBI HA POMBIIUIEHHBIX MPEATPUATHSAX.

e Ncropus BOSHUKHOBEHUS U PA3BUTHS OPraHUYECKON XUMHUH.

e YTIeBOJIbl U UX POJIb B )KMBOU MPUPOJIE.

o OKupbI Kak IPOAYKT MUTAHUSA U XUMUYECKOE CBIPBE.

e HexBarka npo/10BOJIbCTBUS KaK rio0aibHas mpobiieMa 4eI0BeuecTBa U MyTH ee
pelIeHus.



e C(CpencrBa rUrveHbl Ha OCHOBE KUCIOPOJICOIEPKALINX OpraHUUYEeCKUX COSTUHEHUH.

o CHHTeTHYECKHE MOIOIINE CPEICTBA: JOCTOMHCTBA U HEJJOCTATKH.

e Jlebunur Genka B MUIMIEBBIX MPOAYKTaX U €ro MPEOI0JICHUE B PaMKaXx TI100aTbHON
IPO/IOBOJILCTBEHHOM MTPOrPaMMBI.

o B. U. Bepuanckuii u ero yuenue o ouocdepe.

e Mcropus v pa3BUTHE 3HAHUM O KIIETKE.

e Oxpyxatomias yejaoBeKa cpeia U e KOMIIOHEHTHI: pa3jINyHbIe B3IJIAbI HA OJHY
npobuemy.

o [lonynsamnms kak eTMHAIIA OMOTOTHIECKOMN IBOJIIOIIHIH.

e [lomynsnus Kak YKOJIOTUYECKas €IUHUTIA.

o CoBpeMeHHbIE B3IJIA/Ibl Ha OMOJIOTHYECKYIO IBOJIIOIHIO.

o CoBpeMeHHBIE B3Il HA IPOUCXOXKICHUE YETIOBEKA: CTOJIKHOBEHUE MHEHUIA.

e CoBpeMeHHbIE METO/IbI HCCIIEAOBAHUS KIIETKH.

o Cpenapl 0OUTaHUS OPraHU3MOB: IPUYHHBI Pa3HOOOpa3Hsl.



2. TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanmum  comepkaHusi — 00IIEOOpa3oBaTEIBLHON  y4eOHOM  TUCHUILIAHBI
«EctectBoznanne» B mpenenax ocBoerus OIIOII CIIO nHa 06a3e OCHOBHOrO OOIIEro
oOpaszoBaHusi C TmolydeHHeM cpenHero oomero ooOpazoanus (IITICC3) makcumanbHas
yueOHast Harpy3ka o0y4yaromuxcsi COCTABIISIET:

e 10 crienranbHOCTAM CIIO comnmanbHO-3KOHOMHUYECKOTO TTPOdHIIst PO eCCHOHATBHOTO
oOpazoBanusi — 162 wyaca, U3 HHX oOs3aTesNbHAs ayAUTOpHAas Harpy3ka oOy4aroIuxcs,
BKJIFOYAsl MpakTU4ecKue 3aHsTus, — 108 9acoB, BHeayauTOpHAs caMOCTOsITelIbHas paboTa
CTyJIeHTOB — 54 yaca.

IMPUMEPHBIE TEMATUYECKUE I1JIAHbI

KoaunuyecTBO 4acoB

Conepixanne ody4enus Ipo¢uau npodeccHoHATLHOro
o0pa3oBaHust
CONMATBLHO-DKOHOMHUYECKHUI
OU3UKA
AyoumopHhvie 3auamus 48
Benenue 1
Mexanuka 13
(OCHOBBI MOJICKYJISIPHOUN (PU3HKH U 10
TEePMOIUHAMUKHU
(OCHOBBI 2JIEKTPOIMHAMUKH 14
KonebaHus 1 BOJTHBI
DNIEMEHTHI KBAaHTOBOU (PHU3UKHU
Bcenennas u ee 3BOTIOLMS 2

BHeaynuTopHasi caMocTosITeIbHasi padoTa

[ToAroTOBKA YCTHBIX BBICTYIUICHUH T10 33/IaHHBIM 24
TeMam, 3cce, TOKIaI0B, pedepaTos,
WHIUBUTYAJIbHOTO MPOEKTA C UCIOJIH30BAHUEM
MH(OPMAIIMOHHBIX TEXHOIOTHH, SKCKYPCHH U JP.

HUToro 72
XUMUA

Ayoumophvie 3aHamus 30

Beenenue 2

O0uas 1 Heopranuveckasi XuMusi 16

OCHOBHBIE TTIOHATHS U 3aKOHBI XUMHH

[lepuonnueckuii 3akoH u Ilepumoanueckas
cucTteMa XuMHYeckux a3yemeHToB [[. N.
Meungeneena

CtpoeHue BelecTna

Bona. PactBopsl

XUMUYECKUE PEAKIIUU

NN NN

Knaccudukanus HeOpraHM4eCKuX COSAMHEHUN 1
MX CBOMCTBA

MeTanibl 1 HEMETAJUIBI

Opranunyeckasi XuMust




(OCHOBHBIE TOHSATHSI OPTAHUYECKON XUMHUH U 2
TEOpHUs CTPOCHHSI OPTaHUYECKUX COECUHEHUIN

yFHGBOHOpOI[BI " UX MPUPOJAHBIC HCTOUYHUKNU

COCOAMHCHU A

Kucnopoicomepkaniyue OpraHndecKue

[Tomumepsbl

A30TCOJIEpIKaILE OPTAaHUYECKUE COEAMHEHUSI. 2

XUMUS U )KU3Hb

Xumus u OpraHn3M 4€JIOBCKa

Xumust B ObITY

BueayauropHasi camocTosiTe/ibHasi padora

IToaroroBka yCTHBIX BBICTYIUIEHUH 110 15
3aJJaHHBIM TE€MaM, 3cce, 10KIa0B, pedeparos,
VHIVBUAYAJIBHOTO IIPOEKTA C UCIIOJIb30BAaHUEM
MH(POPMALMOHHBIX TEXHOJIOTUHI U JIp.

HUToro 45
BUOJIOI'UsA
Ayoumophvie 3aHAmus 30
buonorus — 2
COBOKYITHOCTb HayK O
PKUBOM mIpupoie. MeTo bl
HAy4YHOTO IMO3HAHUS B
Oronorun
Knerka 8
Opranusm 7
13370 7
DKOCHUCTEMBI 6
BHeaynuTopHasi camocTosiTe/IbHAsI padoTa
[ToaroToBKa YCTHBIX BBICTYIIJICHUH 1O 3aJaHHBIM 15
TemMam, 3cce, T0KIa/10B, pedepaTos,
WHIMBUIYAILHOTO TIPOEKTA C UCIIOJIb30BAHHEM
MH(OPMALMOHHBIX TEXHOJIOTHH, SKCKYPCHH U JP.
HUroro 45
Ilpomesrcymounana ammecmauusn gpopme ougppepenyuposannozo 3auema
Bcero 162

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JTEATEJbHOCTH

CTYJAEHTOB
Conepxanue XapaKkTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB (Ha
00y4eHust YPOBHE YUeOHBIX J1eiicCTBHI)
OU3UKA
BBenenue Pa3BuTHe CITOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOU MBICIIH,

ITOTUYEeCKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPUHUMATH U
QHAIM3UPOBATH MHEHHS COOECETHUKOB, MPU3HABAsI IPABO JIPYroOro
YeJIOBEeKa HA UHOE MHEHUE.

[IpuBeneHre NpUMEPOB BIUSHUS OTKPBITHI B (U3UKE HA MPOTPECC B

TCXHUKC U TCXHOJIOTHUU IMTPOU3BOJACTBA

Mexanuxa




Kunematuka

O3HaKOMJICHHE CO CITOCOOaMH OIMMCAHMS MEXaHUUECKOIO JBHMIKCHHS,
OCHOBHOMH 3a7aueii MEXaHUKH.

3yueHne OCHOBHBIX (DM3UYECKUX BEITMYMH KHHEMATHKHU:
MepeMeIIeHus, CKOPOCTH, YCKOPEHHUSI.

HaOnroneHnrne OTHOCUTEHFHOCTH MEXaHUYECKOTO IBYIKEHUS.
DopMyIHpOBaHKE 3aKOHA CIOKEHHUSI CKOPOCTEH.

M ccnenoBanue paBHOYCKOPEHHOTO TTPSIMOJIMHEHHOTO JIBIKCHHUSI (HA
prMepe CBOOOTHOTO TaIeHHs TET) M pABHOMEPHOTO JBM)KEHUS TeJa
10 OKPYKHOCTH.

HOHI/IMaHI/Ie CMBICJIa OCHOBHBIX (1)143quc1<1/1x BCJINYHMH,
XapaKTEePU3YIONINX PaBHOMEPHOE ABHKEHHUE TeJIa M0 OKPY>KHOCTH

JnHnamuka

[TonnMaHMe cMbICIa TaKUX (PU3MYECKUX MOJENeH, Kak MaTeprabHas

TOYKA, NHEPLUAIbHAS CUCTEMA OTCUYETA.

M3mepenne Macchl Tela pa3IudHbIMU criocobamu. M3mepenue cui

B3aMMOJCHCTBH Tell. BelunciieHne 3Ha4YeHNs] YCKOPEHHUs T 110

M3BECTHBIM 3HAYEHUSAM JEHCTBYIOIIUX CUJI U MACC TEIl.

YMeHMe pa3nudaTh CUITy TSDKECTH U Bec Tena. OObsiCHEHne U

[IPUBEJICHUE IIPUMEPOB SBJICHUS HEBECOMOCTH.

[IprMeHeHne OCHOBHBIX NOHATHUH, (HOPMYI U 3aKOHOB TUHAMUKH K
CLICHUIO 3a1a4

3aKOHBI COXpPAaHEHHUS B
MEXaHUKe

OO0bsICHEHHE PEaKTUBHOTO JIBUKEHHS HA OCHOBE 3aKOHA COXPaHEHUS
uMITysbca. [IpuMeHeHne 3aK0Ha COXPaHEeHUs UMITYJIbCa JJIs
BBIYMCIICHHUS] U3MEHEHHUI CKOPOCTEHN TEJ IPU UX B3aUMOJCHCTBUSX.
Brrancienue pa6OTI>I CHUJI ¥ U3MEHEHUSI KHHCTUUCCKON SHCPTHHU TCIA.
BrruncieHue noTeHIMalIbHOM SHEPTUU Tell B TPaBUTAMOHHOM TI0JI€.
XapaKTepI/ICTI/IKa MMPOU3BOAUTCIIbHOCTU MAllIMH 1 I[BHFaTeHeﬁ C

M CITOJIB30BAHHUEM ITOHATHA MOIIHOCTH

Ocho6bl MOEKYIAPHOU PUUKU U MEPMOOUHAMUKU

MounekynsapHas pu3uka

DopMyJIMPOBaHUE OCHOBHBIX MOJ0KEHUN MOJIEKYJISPHO-
KHHETHYECKON Teopuu. BrInoiHeHEe SKCIIEPUMEHTOB, CIY>KalUX
000CHOBaHHEM MOJIEKYIISIpPHO-KUHETHUeCKol Teopun. Habmonenue
OpOYHOBCKOTO JIBUKEHUS U SIBICHUS TUPPY3UH.

Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMM Ha
OCHOBaHUU YPAaBHEHUS COCTOSIHUS MI€ATIbHOTO Ta3a.
[IpencraBnenue B Buje rpaduka M30XOpHOTO, H300apHOTO U
M30TEPMUYECKOTO IIPOLIECCOB. BhIUnCIIEHUE CpeaHEN KUHETUYECKOM
SHEPIMH TEIUIOBOTO ABUKEHUS MOJIEKYII [0 U3BECTHOM TeMIIEpaType
BenlecTBa. Mi3mMepeHue BIaKHOCTH BO3yXa

TepMoauuamuka

JKCTIIEpUMEHTAIbHOE HCCIIEI0BaHNE TEINIOBBIX CBOWCTB BELIECTBA.
Pacuer komu4ecTBa TEIUIOTHI, HEOOXOIUMOTO ISl OCYIIIECTBIICHUS
polecca npeBpalleHus BenecTBa U3 OJHOTO arperaTHOro COCTOSTHUS
B Ipyroe.

PacueT n3MeHeHUs BHYTPEHHEH SHEprUH Tel, paboThl U MepeaaHHOTrO
KOJIMYECTBA TEIUIOThl HA OCHOBAHUHU MEPBOI0 3aKOHA TEPMOJUHAMUKHU.
OO0bsICHEHE TPUHIIUIIOB IEWCTBUS TEIUIOBBIX MAIIUH

Ocnoswl 3ﬂekmp00unaﬂ4ul<u

DJIEKTPOCTATHKA

BrranciaeHue crui B3aMMOAECHCTBHS TOYEYHBIX dJICKTPHUUECKHAX
3aps110B.

BrrarciaeHne HapsHKEHHOCTH M MTOTEHIMATIA DJIEKTPUYECKOTO TOJIS
OJIHOTO M HECKOJIBKUX TOYEUHBIX 3aps/I0B.

l3MepeHne pa3HOCTH NOTCHIIMAIIOB.

[IpuBeneHne MpuMepPOB NPOBOJIHUKOB, AUIEKTPUKOB U
KOHJICHCATOPOB.

HabmioneHune siBIeHus 3JeKTPOCTaTHUECKOW WHAYKIIUH U SIBJICHUS




MOJIApU3alMK JUDJICKTPUKA, HAXOAAIIETOCA B SJICKTPHUYCCKOM I10JIC

TlocTOosTHHBIN TOK

M3mepenue MOUTHOCTH 3ieKTpudeckoro Toka. Msmepenue 3/1C u
BHYTPEHHETO CONPOTHBIICHHUS UCTOYHHUKA TOKA.

COop 1 uCTIBITAaHKE HIIEKTPUUYECKHX IIETICH C Pa3InYHbIM COCTUHEHUEM
IPOBOJIHUKOB, pacyeT UX MapaMeTpoB

MarunurtHoe nose

Habmonenue 1eicTBUsI MAarHUTHOTO TIOJIsl HA TIPOBOAHMK C TOKOM,
KAPTUHOK MAarHUTHBIX ITOJICH.

DopMynMpOBaHKE NIPABUIIA JIEBOM PYKH JUUIS ONIPEAECICHUS
HaIPaBJICHUS CHJIBI AMIIepa.

Beruucnenue cuii, JEMCTBYIOIUX HA IIPOBOJHUK C TOKOM B MAarHUTHOM|
roJje, 00bsICHEHNE IPUHLINIIA IEHCTBUS AIEKTPOBUTaTENS .
MccnenoBanue sIBICHUs 3JIEKTPOMArHUTHOW MHYKIIUH

Konebarnus u 6onnbl

Mexannueckue
KOJIEOAHWA U BOJIHBI

[TpuBeneHne npuMepoB KoJieOaTeNbHBIX IBUKEHUH. MccienoBanue
3aBUCUMOCTH I1€PHO/A KOJICOAHNH MaTeMaTUYECKOI0 MasiTHUKA OT €ro
TUTMHBI, MacChl M aMIIUTY bl KosieOanuii. OnpeneneHne yCKOpeHus
CBOOOHOIO Ma/IEHUs C OMOIIBI0 MATEMaTHUECKOr0 MasiTHUKA.
Habmonenue xonebanuii 3Byvaniero tena. [lpuBeaenne 3HaueHus
CKOPOCTH pacIpOCTPaHEHUs 3BYKa B PA3IIMUYHBIX Cpeax.

YMeHne 00bSICHATh MCIOJIb30BAaHUE YIBTPA3BYKa B METUIIMHE

DJIEKTPOMAarHuTHbHIE
KOJIeOaHUs U BOJTHBI

Habmo1enue ocuuiorpaMm rapMOHUYECKUX KoJeOaHui CHITbI
TOKA B IICTIH.

OO0bsiCHEeHNE TPEBPAICHHsS] SHEPTUHU B U1€aJIbHOM
K0J1e0aTeIbHOM KOHTYpE.

3yueHne ycTpoicTBa U MIPUHITKIIA JeHCTBUS TpaHchopmaTopa.
AHaJIM3 CXEMBI MepeIauu IIEKTPOIHEPTUU Ha OONbIITHE
paccrosinus. [IpuBenenue npuMepoB BUIOB PaIHOCBSI3H.
3HAKOMCTBO C YCTPONCTBAMU, BXOASIIUMU B CUCTEMY PaTUOCBSI3U.
OO6cyxeHre 0COOCHHOCTEH pacIpOCTpaHEHUs PaJAHOBOJTH

CBeTOBBIE BOIHBI

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPAXKCHUS U MPETOMIICHHS
CBeTa Mpu peueHnu 3aaa4d. Habnronenue sapneHust AMPpakivu u
ITUCIIEPCUU CBETA.

'YMeHue cTpouTh U300paKeHHs MPEIMETOB, JaBacMble JINH3AMH.
Pacuer onTH4eCcKOil CHIIbI JIMH3bI

Onemenmuvl K6aHMOBOU PU3UKU

KBauToBbIe cBOMCTBA
cBeTa

Ha6mronenue dotosnekrpuueckoro dddekra. Pacuer makcumanbHOM
KIUHETUYIECKOM YHEPTUH dIEKTPOHOB Tpu (hoTodhdhekTe

dusuka atoma

dopmynupoBanue nocrynaroB bopa. Habmonenne nuueiuaToro u
HEIMPEPHIBHOT'O CIIEKTPOB.

Pacyer 4acTOTHI U AJIMHBI BOJIHBI UCITYCKA€MOT'O CBETA MPHU Mepexoie
aTOMa M3 OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B IPYTOE.

OO0BsiCHEHNE TTPUHITMIIA JICHCTBUS Jlazepa

®du3uKa aTOMHOTO s1pa
Y DJIIEMEHTAPHBIX
YaCTHUI]

Habmionenue TpekoB anbda-dactull B kamepe Bunbcona. Perucrpanus
SIIEPHBIX M3JIYYEHUM C OMOIIbIO cueTyrka [ eitrepa.

Pacuer Hepruu CBsI3U ATOMHBIX S7IEP.

[ToHMMaHMe IEHHOCTH HAy9HOTO TI03HAHMS MHpa He BOOOIIE s
YEeI0BEYECTBA B IIEJIOM, a JUIS KaXKI0T0 00y4Jarouierocs JMYHO,
[ICHHOCTH OBJIA/ICHUS METOJIOM HAYYHOTO TTO3HAHUS JUIS JOCTHIKCHHS
ycriexa B J1I000M BUJIE TPAKTHYECKON AEATEIbHOCTH

Bcenennas u ee 260J1I0YUA

CTpoeHue u pa3BUTHE
Bcenennoin

OO0BsicHeHHe MOJICNIN paciupsitonieiics Beenennoi




[Tpoucxoxaenue
CoJIHEYHOH CUCTEMBI

Ha6mronenue 3Be3n, JIyHsl u manet B Teneckon. Habmonenne
COJIHCYHBIX ITSITCH C IIOMOIIBIO TCIICCKOIIA

XUMUA

Brenenne PackpeITHe BKJIaJa XUMUYECKON KapTUHBI MUPa B €IUHYIO
€CTECTBEHHO-HAYYHYIO KApTHHY MHpA.
XapakTepruCcTUKa XMMHUH KaK TPOU3BOIUTENLHOM CHJIbl 001IecTBa
Baxueiiniue 'YMeHue 1ath OnpeesieHue U ONepUpoOBaTh CIEAYIONUMU

XUMHNYCCKUC ITOHATHUSA

XUMUYECKHMHU MOHATUSIMH: «BEILECTBOY», «XUMHUYECKUI 3JIEMEHTY,
«@TOM», «MOJIEKYJIa», «KOTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJIsIpHast
MacChbl», «HOHY, «aJUIOTPOIIHS», «U30TOIBD», «XUMUYECKas CBSI3bY,
(QIIEKTPOOTPULIATEIBHOCTDY, «BAIEHTHOCTbY, «CTEIIEHb OKUCIIEHUS»,
«MOJIbY, «MOJIIPHAs Maccay, «MOJISIPHBIA 00bEeM Ta3000pa3HbBIX
BELIECTBY, «BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHUS», «PACTBOPBI», «AJIEKTPOIUT U HEATEKTPOIUTY,
KQIEKTPOIUTHYECKAs JUCCOLUALUA», «OKUCIUTEND U
BOCCTAHOBUTEIIbY, «OKUCIEHUE U BOCCTAHOBICHHUE», «CKOPOCTh
XUMHUYECKON PEAKIINN», «XUMHUECKOE PABHOBECUEY, «YTIIEPOIHBIN
CKeNeT», «(PyHKIMOHAJIbHAS TPYIINA», «KU30MEPUsD)

OCHOBHBIE 3aKOHEI
XUMHUU

DopMynHpoBaHHE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB U
MOCTOSIHCTBA COCTABa BEUIECTB. Y CTAHOBJICHUE MPUYNHHO-
CJICIICTBEHHOM CBSI3M MEXKIYy COJCP)KAaHMEM ITHX 3aKOHOB U
HalMCaHUEM XMMHUYECKUX (OPMYI U ypaBHEHUH.

PackppiTie hU3ndeckoro cMbiciia CMMBOJIMKH [lepronnueckoi
Ta0IUIbl XuMUYecKuX deMeHToB [[. V. MenaeneeBa (HomepoB
PIIEMEHTA, TIEPUOJIa, TPYMIIBI) U YCTAHOBIIEHUE TPUIMHHO-
CJIEICTBEHHOM CBSI3M MEXK]ly CTPOEHHUEM aToMa M 3aKOHOMEPHOCTSIMU
M3MEHEHUS CBOMCTB JIEMEHTOB M 0Opa30BaHHBIX MU BEIIECTB B
[epuoaax U IpyIimax.

XapaKTepuCTHUKa JIEMEHTOB MAJIbIX MTEPHUOOB IO UX MOJOKECHHUIO B
[lepuoanueckoii cucreme /. 1. Menaeneena

OCHOBHBIE TEOPUH
XUMHUHU

'Y cTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT
CTPOCHHS aTOMOB 00Pa3yIONINX UX XUMUYECKUX IIEMEHTOB.
XapakTepruCTHKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCUTEIILHOCTH 3TOU TUTIONOTUU. OOBsICHEHUE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS KPUCTATUNINYECKHUX
pEILIETOK.

DopMyJIMPOBAHUE OCHOBHBIX MOJI0KEHUN TEOPUU AJIEKTPOITUTUUECKOMN
IACCOLIMAlMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCANHEHUM.

DopMyITHPOBAHNE OCHOBHBIX MOJOKEHUN TEOPUH XUMUYECKOTO
CTPOEHHUSI OPrAHNYECKUX COCIUHEHUN U XapaKTEPUCTUKA B CBETE ITOMU
TEOPUH CBOMCTB BaXKHEHIIUX IPEICTABUTEIEH OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCTUHEHUHN

Baxkneilimnue BelecTtsa
Y MaTepUalibl

XapakTepHUCcTUKa CTPOEHUSI aTOMOB M KPUCTAJVIOB M Ha TOW OCHOBE —
001X (HU3NUECKUX U XUMUYECKHX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepHucTUKa COCTaBa, CTPOEHUs, CBOWCTB, IIOJyUYEHUS U
[IPUMEHEHNE BAKHEUIIINX HEMETAIIOB.

XapakTepucTUKa COCTaBa, CTPOSHUS M OOIIHUX CBOWCTB BaXKHEHIIINX
KJIACCOB HEOPTraHUYECKUX COETUHEHMI.

OnucaHue cocTaBa U CBOMCTB BaXKHEUILIUX MPEACTaBUTENIEH
OpraHMYECKUX COCIUHEHMI: METaHOJIa M 3TaHOJIa, CIIOKHBIX 3(UPOB,
PKHPOB, MBLJI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHCIIOTBI),
MOHOCAaXapHuI0B (TJTFOKO3BI), JUCAXaPUIOB (Caxapos3sbl),

noJsiMcaxapuaoB (Kpaxmaia




Y 11EJUTIOJIO3bI), aMUHOKHUCIIOT, OEIKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX MOJIMMEPOB

XUMHUYECKUH SI3BIK U
CUMBOJIHKA

Vcrionb30BaHKe B ydeOHOM U MPOPECCUOHATHHOM EATETbHOCTH
XUMHUYCCKUX TCPMUHOB U CUMBOJIUKH.

HazpiBaHue U3y4eHHBIX BEIIECTB IO TPUBUAIBHOMN HIIN
MEXTYHAPOTHONH HOMEHKIIAType M OTPAKEHUE COCTaBa ITHX
COEIMHEHUH C MOMOIIBI0 XUMUUYECKUX POPMYII.

OTpakeHNue XUMUYECKUX MTPOIIECCOB C MMOMOIIBIO YPaBHEHUH
XUMHYECKHX peaKuii

XUMUYECKUE PEAKIIUU

OOBsiCHEHHE CYIIIHOCTH XMMUYECKUX nporeccoB. Kimaccuduxarms
XUMHUYECKHUX PEAKIMH 110 pa3JIMYHbIM IPU3HAKAM

XUMHUYEeCKHUH BrinosiHEHME XUMHYECKOTO SKCIIEPUMEHTA B ITOJITHOM COOTBETCTBUU C
AKCIEPUMEHT MpaBUIaMU TEXHUKHA 0€30MaCHOCTH.
Habmronenue, GpuKCHpOBaHUE U ONKMCAHUE PE3YIIHTATOB IIPOBEICHHOTO
PKCIIEpPUMEHTA
Xumuueckas [TpoBeneHue caMOCTOSITENILHOTO MOMCKA XUMHUECKON HHPOPMAITUH C
nHpopMmanus MCITOJTh30BAaHUEM Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

W3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa);
MCII0JIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTUH 1151 00pabOTKM 1
nepeaayr XUMHIECKOW HHPOPMALIUU U €€ MPEICTaBICHUS B
pazTuYHBIX (hopmax

[IpodunsHoe n
poeCCHOHAITBHO
3HaYMMOE COJ/IepIKaHue

OOBsCHEHNE XUMUYECKUX SIBIICHUH, TPOUCXOIAIINX B IPUPOJE, OBITY
1 Ha IPOU3BO/ICTBE.

CoOuroIeHre TTPAaBUIT SKOJIOTMYECKU TPAMOTHOTO TTOBEJICHHS B
OKpYKalolleu cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsiI3HEHUS OKPY’KAOILEl Cpe/ibl Ha
OpTraHHU3M YeJOBEeKa U IPYTUE KUBBIC OPraHU3MBI.

CobmroeHue npaBuil 6€30MacHOTO 0OpaIleHus ¢ TOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH, TA00PaTOPHBIM 000PYIOBaHHEM.
KputHnueckas orjeHKa JOCTOBEPHOCTH XUMHUYECKOW HH(POpPMALIUH,
MOCTYIAIONIEH 13 pa3HbIX HICTOYHUKOB

BHUOJIOI'UA

buonornsa —
COBOKYITHOCTh HayK O
JKUBOM IPUPOJIE.
Merto/1b1 Hay4HOTO
MMO3HAHUS B OMOJIOTHU

3HAKOMCTBO C OOBEKTaMH U3Yy4eHUsI OMOJIOTHH.

BrisiBrieHne posiv 6nosioruu B GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHO! KAPTUHBI MUPA U IPAKTUYECKOU
MeITeILHOCTH JI0AEU

Kinerka

3HAKOMCTBO C KJIIETOYHOW T€OPUEH CTPOEHHUSI OPTaHU3MOB.
[losyyeHne npeacTaBiIeHMs O POJIM OPraHUYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.

3HaHUE CTPOCHHSI KJIETOK MO pe3ysbTaTaM paboThl CO CBETOBBIM
MUKPOCKOIIOM.

YMeHHE ONMCBIBATHL MHUKpOIIpEnaparsl KJICTOK PacTCHUH. YMEHHE
CPaBHMBATh CTPOCHME KJIETOK PACTCHHM M JKUBOTHBIX IIO T'OTOBBIM
MUKpoIpenaparam

Opranusm

3HaHWE OCHOBHBIX CIIOCOOOB Pa3MHOXKCHHSI OPTaHU3MOB, CTaIUH
OHTOI€HE3a Ha IIPUMEpPE YeI0BEKa.

3HaHUE MMPUYMH, BBI3BIBAIOIINX HAPYILIEHUS B PA3BUTHH OPraHU3MOB.
YMeHHME  MOJb30BaTbC  IEHETMYECKOM  TEPMHUHOJOTHEH U
CHMBOJIMKOM, pelIaTh MPOCTEUIIINE T€HETUYECKHUE 3a/1a4u.

3HaHNE 0COOCHHOCTEH HACTIEICTBEHHON 1 HEHACIIEICTBEHHOM

M3MEHYNBOCTH U MX OMOJIOTHYECKOM POJIM B 5BOJIFOIIUH JKUBOT'O




Bun 'YMeHHe aHaJIM3UPOBATh U OIEHUBATH PA3JIMYHbIC TUITOTE3bI
HpOI/ICXO)I(,Z[GHI/I}I JKN3HU Ha 3€MH€.

'YMeH#e mpoBOAUTH ONMHMCAHUE 0COOEH OHOTO BHIA TTO
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3BuTHe cITOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOU MBICIIH,
JIOTHYCCKHU OGOCHOBBIBaTI: CBOHO TO‘IKy 3p€HI/I}I, BOCHpI/IHI/IMaTI: nu
QHAJTM3UPOBATH MHECHHSI COOECETHUKOB, TPU3HABAS TIPABO JIPYTOTO
UeJIOBeKa Ha MHOS MHCHHC.

'YMeH#ne T0Ka3bIBaTh POJCTBO YEJIOBEKA U MIICKOITUTAOIIHX,
OOITHOCTH U PaBEHCTBO YEIOBEYECKUX pac

DKOCHCTEMBI 3HaHUE OCHOBHBIX SKOJIOTUYCCKUX (AKTOPOB U UX BIUSHHS Ha
OpTraHU3MBI.

3HaHUE OTIMYUTENIBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
ArpO3IKOCUCTEM.

[Tony4yeHne mpeACTaBICHUs O CXeMe SKOCHUCTEMBI Ha IPUMEpPE
orochepsl.

JleMOHCTpaIus yMEHUS TIOCTAHOBKY IIETICH JesITeTbHOCTH,
MTAHUPOBAHUE COOCTBEHHOM NEATEIHHOCTH JIJISl TOCTHKEHUS
MOCTABJICHHBIX IIEJIeH, TIPEIBUICHHUS BO3MOKHBIX PE3YIbTATOB dTHUX
NeCTBUHN, OpraHU3alui CAMOKOHTPOJIS U OLEHKH MOJTYUYCHHBIX
PE3yIbTATOB.

OOydenue cOOMIONEHUIO MPaBWII TOBEACHUS B MPHUPOJE, OEPeKHOMY,
OTHOIICHUIO K OMOJIOTUYECKUM OOBEKTaM (PacTeHUSIM U KUBOTHBIM U
MX COOOIECTBAM) M IX OXPaHe

3. YYEBHO-METOAUYECKOE U MATEPPIAJI{)HO-TEXHPI‘IECKOE
OBECIIEYEHHUE INPOI'PAMMBbI YYEBHOU JUCHUAITJINHBI
«ECTECTBO3HAHMUE»

OcBoeHne mporpamMmbl y4eOHOU mucHUIUIMHBL «EcTecTBO3HaHHWE» MpeArnoIaraeT
Hagu4yue B TpodecCHOHaNbHONW  00pa3oBaTebHOW  OpraHu3alid,  PEATU3YIOIICH
o0pa3oBaTeNnbHYI0 IPOrpaMMy cpeaHero obiiero odpasoBanus B mnpeaenax ocBoenust OITOIT
CIIO nHa Ga3ze ocHOBHOTO 00ImIEro oOpa3oBaHMs, YYCOHBIX KaOWHETOB MO (HHU3UKE, XHUMUH,
OMOJIOTUH, B KOTOPBIX UMEETCSI BOBMOKHOCTh 00ECTIEUNTh CBOOOIHBIN JOCTYyM B MIHTEpHET BO
BpeMsl y4eOHOT0 3aHATHS U B TIEPUOJ BHEYUECOHOM IEATETLHOCTH 00YyJarOIruXCsl.

Ocnamenue kabunera: Pabodyee MecTo mpemogaBatelsi: CTON, CTyld. JIByxmecTHbIe
YUEHUYECKHUE CTONBI U CTYJIbsI Ha 18 mocagouHbIX MeCT, yueOHas 10CKa.

B cocraB y4eOHO-METOAMYECKOTO U MaTepHUATbHO-TEXHUYECKOTO 00ecredyeHus
porpaMMbl yueOHOM TucuuIuinHbl «EcTecTBO3HAHNE» BXOMST:

e HArIsAHBIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TAOJHII, TNIAKATOB, TOPTPETHI BELIAIOIINXCS
YYEHBIX B 00JIACTH €CTECTBO3HAHMS H T. 11.);

e KOMIUIEKT JIEKTPOCHA0XKEeHUsI KaOMHETOB;
TEXHUYECKHUE CPEJICTBA OOyUEHUS;
JIEMOHCTPAIIMOHHOE 000pyoBaHue (00IIero Ha3HAYSHUS M TeMaTHYeCKUEe Ha0OPHI);
nmabopaTopHoe 000pynoBaHue (00IIEr0o Ha3HAYEHUS W TeMAaTHYEeCKHue HaOOphI, B TOM
YHCIIe JAJIsI TOCTAHOBKH JEMOHCTPAIIMOHHOTO U YUEHUYECKOTO IKCIIEPUMEHTA, PEAKTUBBI);

e CTAaTUYECKHUE, TUHAMUYECKHE, IEMOHCTPAIIMOHHBIE U PAa3AaTOYHbIE MOJENH, BKIIOYas
HaTypajbHbIE OOBEKTHI;

e BCIIOMOraTejabHOE 000PYIOBAHUE;

e OUONMOTEYHBIN QOH]I.

B 6ubmmoTteunsiii GoH BXOIAT YIeOHUKH, yaeOHO-MeToaudeckue KoMiiekTol (YMK),
o0ecreunBaroIINe OCBOCHHE Y4eOHOW IUCIUIUTMHBI «EcTecTBO3HaHHE», PEKOMEHIOBAHHBIE
WIM  JOMyHIEHHbIE JJII  HWCIOJIb30BaHUS B  NPOQECCHOHANbHBIX  00pa30BaTEIbHBIX
OpTraHU3aIMIX, PEATU3YIONNX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHEro 00IIero oOpa3oBaHMs
B nipeaenax ocBoeruss OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS.



bubnuoteunsii  GoHa  gomoaHEeH ((HUWYECKUMH  SHIMKJIONEAWSIMHU, aTJIaCaMH,
CJIOBapsIMH, CIIPABOYHHUKAMH 1O (PU3MKE, XUMHUU, OMOJOTUU, HAYYHON U HAYyYHO-TIOMYJISIPHOMN
JUTEPATypOil €CTECTBEHHO-HAYYHOTO CO/IEPIKAHMUS.

B nmpomiecce ocBoeHus mporpaMMbl yaeOHOH aucIUTUIHHBL «ECTECTBO3HAHUEY CTYECHTHI
JTOJKHBl HMMETh BO3MOXKHOCTb JOCTyNMa K OJEKTPOHHBIM Yy4eOHBIM MarephajaM [0
€CTEeCTBO3HAHMUIO, BKIIIOYAst (PU3UKY, XMMHUIO, OMOJIIOTHIO, UMEIOIIUMCS B CBOOOTHOM JIOCTYTIE B
cetu MIHTEepHET (37IEKTPOHHBIM KHUTAM, MPaKTUKyMaM, TecTam, maTepuanam EI'D u ap.).
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HNuTepHeTa o OMOIOTHH).
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