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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 0011e00pa3zoBaTeIbHON yueOHOU JTUCHUTUIAHBI
«EcTecTBo3HaHMe»  mpeAHAa3sHAu€Ha A W3Y4YEHHUS ~ €CTECTBO3HAHMS B
npodeCCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3alusiX, peamn3yIOIIIX
o0pasoBaTelbHYI0 MpOrpaMMy cpeaHero oOmero o0Opa3oBaHHs B IIpeaeiiax
OCBOEHHSI OCHOBHOW TmpodeccuoHanbHoil oOpazoBatenbHOM mporpammbl CIIO
(OIIOIT CIIO) na ©6a3e OCHOBHOT'O O0OIIEro OOpa30BaHUS, MPU TOJITOTOBKE
CHEUATNCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii DI'OC cpemnero
oO11ero o0pa3oBaHusi, MPEABIABISIEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yJIbTaTaM
OCBOEHHS ydeOHOW aucuuiinHbel «EcTecTBo3HaHme», B COOTBETCTBUU C
pPEKOMEHJAIUSAMU TI0 OPTaHMU3AIMU TOTYYEeHHs] CpEHEro oo01ero oopa3oBaHus B
Ipejesiax OCBOCHUs 00pa30BaTENbHBIX MPOTrPaMM CPEIHEro MpoecCHOHATBHOIO
oOpa3oBaHusl Ha 0a3e OCHOBHOrO 0OOHIEro OOpa3oBaHMSI C Y4ETOM TPEOOBAHMIA
(enepanbHBIX T'OCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U IMOJIydaeMOM
npodeccud WM CHEUAIBHOCTH CPEeIHEro NpodecCUOHAIBHOrO 00pa30oBaHUs
(mucbmo JlemapTramMeHTa TOCYAApCTBEHHOW MOJMTUKA B cdepe MNOATOTOBKU
pabounx kaapoB u JJI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmbl «EcTecTBO3HAHUE» HAIIPABICHO HA JOCTHKEHHUE
CIEAYIOIIMX LeJe:

® OCBOCHME 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MUpa U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HaubOoyiee BaXXHBIMH HUACSIMH U
JOCT)KEHUSMHM  €CTECTBO3HAHUS, OKAa3aBIIMMHU OIpEAesioniee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® OBJIQJICHUE YMEHUSMHU MPUMEHSTHh MOJIYYEHHbIE 3HAHUS I OObSICHEHUS
ABJICHUI OKPY)KAIOIIET0 MHUPA, BOCHPUATUS UHPOPMAIMK €CTECTBEHHO-HAyYHOTO
U TpOoPECCHOHATBHO 3HAYMMOTO COJEp)KaHUS; Pa3BUTHE WHTEIUICKTYaJlbHBIX,
TBOPYECKUX CIIOCOOHOCTEH M KPUTHYECKOTO MBIIIJICHUS B XOJ€ MPOBEJEHUS

NPOCTEUIIINX HCCIEIOBAHUM, aHaM3a SIBIICHUM, BOCHPHUATHS W HHTEPIPETALNN
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€CTECTBEHHO-HAYYHOU UH(POPMAIUK;

® BOCMUTaHWE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHHOM
MPUPOABl M HCIIONB30BAHUS JOCTHIKEHUN ECTECTBCHHBIX HAYK JJIA Pa3BUTHSA
IIUBUJTU3AIIMA U TIOBBITIICHUS KaueCTBa KU3HH,

® MPUMEHEHHUE €CTECTBEHHO-HAYYHBIX 3HAHUH B MpoQecCHOHAIBHON
NEATENbHOCTH M TOBCEIHEBHOM JKU3HM Ui oOecrneueHus Oe30MacHOCTH
KU3ZHEACATEILHOCTH; TPAMOTHOTO UCIIOJb30BaHUS COBPEMEHHBIX TEXHOJIOTHUIA;
OXpaHbI 3/I0POBbSI, OKPYKAIOILIEH CPEIbI.

B nporpamMmy BKJIIOYEHO COJEp)KaHME, HAMpPaBIEHHOE Ha (popMUpOBaHUE
y CTYJAEHTOB KOMIICTCHIINA, HEOOXOAMMBIX sl KadecTBeHHOro ocBoenus OITOII
CIIO na 6a3e OCHOBHOIO OOIIEro 00pa3oBaHUs C MOJYYEHHUEM CPEIHEro OOIIEero
o0pa3zoBaHusl; IpOrpaMMbl TOATOTOBKH crienuanucToB cpennero 3seHa (IIICC3).

[Iporpamma y4uebHON qUCHUTUIMHBI «ECTeCTBO3HAHUE)» SIBISIETCS OCHOBOM
Ui pa3pabOTKM  pabouMx TporpaMMm, B  KOTOPbIX MpodeccuoHaIbHbIC
o0Opa3oBaTeIbHBIE OpraHU3AlNM, PEATUIYIONIME O00PA30BATEIbHYIO MPOTrpaMMy
cpenHero oOmiero oopazoBanus B mpenenax ocBoeHust OITOIT CIIO na 6asze
OCHOBHOT'O 00I1Ier0 00pa3oBaHUs, YTOUHSIOT COJEp)KaHWE Y4eOHOTro MaTepuaa,
MOCJIC/IOBATEILHOCTh €r0 M3YYCHHS, paclpe/iesieHhe Y4eOHBIX YacoB, TEMaTUKY
pedepaToB (IOKIATOB), WHANUBUIAYATbHBIX MPOEKTOB, BHUJIBI CAMOCTOSTEIHHBIX
paboT Cc y4eToMm chnenu(puKd MPorpaMM TOATOTOBKH CHEIUATUCTOB CPETHETrO
3BeHa, 0OCBaUBaeMOU NMpodeccruu Uil CenuaibHOCTH.

[Iporpamma MOXKET HCHOIB30BAThCS APYTHMHU PO ECCHOHATLHBIMU
0o0pa3oBaTEIbHBIMU  OpPraHU3aLMSIMHU,  PEATU3YIOIIUMH  00pa30BaTEIbHYIO
porpaMMmy cpeaHero ooOuiero oOpa3oBaHUs B TpejeliaX OCBOCHHS OCHOBHOM
npodeccuoHanbHO obOpazoBarenbHON mporpaMmbl CIIO Ha 6a3e OCHOBHOTO

obmero oopazopanus (IITICC3).



OBHIASA XAPAKTEPUCTUKA YUYEBHOU JACIHUITJINHBI
«ECTECTBO3HAHUE)»

EcrecTBO3HaHME — HayKa O SIBJIEHUSX U 3aKOHax npupoasl. COBpeMEHHOE
€CTECTBO3HAHUE BKJIIOYAET MHOXXECTBO €CTECTBEHHO-HAY4YHBIX OTpaciied, u3
KOTOPBIX HamOoJiee BaXXHBIMHU SBISOTCA (pusuka, xumus u Owuornorus. OHO
OXBaThIBACT IIMPOKUHN CIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBHEKTOB
IPUPOIBI, KOTOPBIE MOKHO paccMaTpHUBaTh KakK €IMHOE LIEIOE.

EcrecTBeHHO-HayYHbIE 3HAHUSA, OCHOBAaHHbBIE HA HHUX TEXHOJIOTHUH
dbopMUPYIOT HOBBI 00pa3 >KU3HU. BBICOKOOOpa30BaHHBIA YEIIOBEK HE MOXKET
JUCTAaHIIUPOBaTbCAd OT (YyHAAMEHTAIbHBIX 3HAHUN 00 OKpYXKalollleM MUpe, He
PHUCKYsS OKa3aThCs OECHOMOIIHBIM B IpOodecCHOHAIbHON naesTenbHOCTH. JIroboe
NEPCIEKTUBHOE HAIPABICHUE JACATEIBHOCTH YEJNOBEKAa MPSAMO HIM KOCBEHHO
CBSI3aHO C HOBOW MaTepuaabHOM 0a30M W HOBBIMH TEXHOJIOTMSIMU, U 3HAHHE HX
€CTECTBEHHO-HAYYHO! CYIIIHOCTH — 3aKOH yCIIeXa.

EcrecTBO3HaHNME — HEOThEMJIEMAs] COCTABISIONIAS KYJIbTYpPbL: ONpeaesss
MUPOBO33PEHUE YEJIOBEKA, OHO TNPOHHMKAET M B TyMaHUTapHyl cdepy, U B
OOIIECTBEHHYIO  KU3Hb. PanuoHanbHblii  €CTECTBEHHO-HAYYHBIM ~ METO.,
chOopMUPOBABIIIMICS B pPaMKaxX €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-
HAay4YHYI0 KapTUHY MHpa, HEKOe 00pa3Ho-¢puiaocodckoe 0000IeHNE HayIHBIX
3HAHUM.

OCHOBY eCTECTBO3HAHUS TMPEACTaBiIsIeT (U3MKa — HayKa O MPHPOJE,
u3ydaroniasi HauOosiee Ba)KHbBIE SIBJICHHS, 3aKOHbI M CBOMCTBa MaTepHAILHOIO
Mupa. B ¢usuke ycTaHaBIMBAIOTCS YHUBEPCATbHBIC 3aKOHBI, CIPaBEIIMBOCTD
KOTOPBIX TMOATBEPAKIAACTCS HE TOJBKO B 3EMHBIX YCIOBUSX M B OKOJIO3EMHBIX
MPOCTPAHCTBAaX, HO M BO Bcell BcenenHou. B 3Tom 3akirouaercs oavH U3
CYILIECTBEHHBIX MNPU3HAKOB (H3uMku Kak (QyHIaMmMeHTanbHOM Hayku. Dusmka
3aHMMAaeT 0C000€ MECTO CPEJIU €CTECTBEHHBIX HAYK, TOITOMY €€ MPUHATO CUUTATh
JUIEPOM €CTECTBO3HAHUS.

EcrecTtBO3HAHUE Kak HayKa O SBJICHHUAX W 3dKOHaX IMPHUPOAbl BKIKOYACT
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TaK>K€ OJIHY U3 BAXKHEHIINX OTPaCEl — XUMUIO.

XuMHUs — Hayka O BELIECTBAaX, WX COCTaBe, CTPOEHUH, CBOMCTBAX,
mpoleccax MPEeBpAIllCHUs], HCIOJb30BAaHUM 3aKOHOB XHMHH B IPAKTUYECKOM
NEeATENbHOCTH JIOEH, B CO3[aHUH HOBBIX MaTepUasoB.

buonornss — cocraBHas 4YacTh €CTECTBO3HAHMSA. OJTO HAayKa O MKUBOU
npupone. OHa M3y4aeT pPacTUTENIbHBIN, KUBOTHBIM MHUP W YEJIOBEKA, MCIOJb3Ys
KaKk COOCTBEHHBIE METOJbl, TAK MU METOJbl APYrMX HAayK, B YACTHOCTU (PU3MKH,
XMMHHM ¥ MaTeMaTUKHU: HAOJIOJEHUS, SKCIIEPUMEHTBI, UCCIEOBAHUS C MOMOIIbIO
CBETOBOTO U DJIGKTPOHHOTO MHKPOCKOIA, 00pabOTKY CTAaTUCTHUYECKUX JIAHHBIX
METOJAaMHM  MaTEeMaTU4YEeCKOM  CTaTUCTUKM M JAp. buosnoruss  BbIABISET
3aKOHOMEPHOCTH, MPUCYIIHE KU3HU BO BCEX €€ MPOSBIICHUAX, B TOM YHCIie 0OMEH
BELIECTB, POCT, Pa3MHOKEHHUE, HACIEICTBEHHOCTh, U3BMEHUYHUBOCTb, 3BOJIOLHIO U
Ap.

B mpodeccuonanbHbIx 00pa30BaTeIbHBIX OpPraHU3aLUAX, PEeaU3YIOLINX
o0pa3oBaTelbHyI0 MpPOrpamMMy CpeaHero oOmiero oOpa3oBaHUs B Mpesenax
ocoenust OIIOITI CIIO na 0a3e OCHOBHOro OOIIEro oOpa3oBaHMs, W3Yy4aeTCs
UHTErpUpOBaHHas ydyeOHas JucuuiuiMHa «EcTecTBO3HAaHUWE», BKIIOYAIOIIas TpU
paszzaena, 00JaJaore OTHOCUTENBHON CaMOCTOSITEIbHOCTBIO U IEIOCTHOCTBIO —
«Dusukay, «XumMus», «bHOIOrUs» — YTO HE HApyIIACT IPUBBIYHYIO JIOTUKY
€CTECTBEHHO-HAYYHOTO 00Pa30BaHUS CTY/ICHTOB.

IIpu ocBoenun mpodeccuii CIIO u cnenumanbHocter CIIO coumanbHO-
HKOHOMUYECKOTO U TYMaHUTapHOTro npoduieii npodeccuoHanbHOro 00pa3oBaHUs
€CTeCTBO3HaHUE u3y4yaeTcs Ha Oa3zoBoMm ypoBHe DPI'OC cpemgnero o61ero
00pa30BaHus C y4eTOM crelu(puKu OcCBauBaeMon MpodhecCuu HIIN CHEIUATbHOCTH.

OTO BBIpaXaeTcss B COACP)KAHUM OOYUEHHUs, KOJIMYECTBE YAaCOB,
BBIIENIIEMBIX HAa W3Y4YEHUE OTAEJIbHBIX TEM MpPOrpamMMbl, TJIyOMHE MX OCBOEHUS
oOydaromumucsi, o0O0beME€ M  XapakTepe MNPaKTUYECKUX 3aHATUH, BHJAX
BHEAYIUTOPHOU CAMOCTOSITEIbHON PabOThI CTYACHTOB.

B mpomecce peanuzanuu  cojep)KaHUS — Y4EOHOM  JTUCIUIUIMHBI

«EcTecTBO3HaHME» 3HAYMMO H3ydeHHE paszaena «Pu3uka», KOTOPbIM BHOCUT
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CYILECTBEHHBIN BKJIaJ] B CUCTEMY 3HAHUN 00 OKPYXKAIOIIEM MUPE.

[Ipn w3yyeHum y4yeOHOro Marepuajga MO XUMUA U OHOJIOTUH
11e7Ieco00pa3HO aKIEHTUPOBATh BHUMAHHUE OOYYAIONIUXCS Ha JKM3HEHHO BAXKHBIX
00BEKTax MPHUPOJLI M OpraHU3Me 4YeloBeKa. JTo ruapochepa, atmocdepa u
ouocdepa, KOTOpbIE PacCCMATPUBAIOTCSI C TOYKHU 3PEHUS XUMUYECKUX COCTABOB U
CBOMCTB, HMX 3HAYCHUS JUIsI KUZHEACSATEIBbHOCTH JIOJEH, 3TO COAEpKaHHUE,
OCBEIIAIOIIIEE POJIb BAXHEUIINX XUMHYECKUX DJIEMEHTOB B OpraHHU3Me 4esIOBEeKa,
BOTIPOCKHI OXPaHbI 3I0POBBS, MPOPHUIAKTUKH 3a00JIEBAHUI M BPEAHBIX TPUBBIYEK,
NOCNEACTBUA HM3MEHEHHUS Cpelbl OOWTaHHS YeJIOBEeKa [Jisi YeJOBeUeCKOu
[IABHWJIN3AIIHAH.

3aMeTHOE MECTO B COJIEp)KAaHMM y4e€OHOW JMCHMIUIMHBI 3aHUMAET
y4eOHBIM MaTepual, He TOIbKO (OPMHUPYIONINN €CTECTBEHHO-HAYUYHYIO KapTUHY
MUpa y CTYJEHTOB, HO U PACKPBIBAIOIINA MPAKTUYECKOE 3HAYEHUE €CTECTBEHHO-
HAy4YHBIX 3HAHUHU BO BCEX cepax »KU3HU COBPEMEHHOr0 OOIIECTBA, B TOM YHCIIE B
ryMaHUTapHOU cdepe.

B 1nenom yuebnas pucnummHa «EcTecTBO3HaHHME», B COJEpKaHUU
KOTOPOW BEIYIIMM KOMIIOHEHTOM SIBJISIFOTCSl HAYYHbIC 3HAHUS U HayYHbIE METOJIbI
MO3HAHUS, MO3BOJISIET CHOPMHUPOBATH Y OOYJAIOIIMXCS IEIOCTHYIO €CTECTBEHHO-
HAy4YHYI0 KapTUHY MHpa, NOpoOyIUTh Y HHUX HOMOIMOHAILHO-IEHHOCTHOE
OTHOIICHHE K W3y4aeMOMYy MaTepuaily, TOTOBHOCTh K BHIOOPY JeHCTBUU
OTIpE/ICICHHOM HANpPaBJIEHHOCTH, YMEHHE KPUTUYECKH OIICHUBATh CBOM U UYXKHE
JEUCTBHS U ITOCTYIIKU.

WNuTerpupoBaHHoe  coaepKaHUE y4E€OHOM  JTUCUUIUIMHBI  MO3BOJISIET
npenogaBaTensiM (PU3NKN, XUMUU U OMOJIOTUHA COBMECTHO OPTraHHU30BaTh N3YUYCHHE
€CTECTBO3HAHUSA, HCIOIb3yd HMEIOIINECS YacTHbIE METOJIUKH IPENoiaBaHus
npeaMera.

N3yuennue o0111e00pa3zoBaTeIbHOM yueOHOMU JTUCIIUTUTNHBI
«EcrecTBO3HAaHME»  3aBeplIaeTcs  MOJBEJIEHMEM  WUTOrOB B (opme
nuddepeHITMPOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHON aTTeCTAllMU CTYJICHTOB

B nporiecce ocBoenusi ocHoBHOUM OITOIT CIIO ¢ momydeHueM cpemHero oOIero
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obpazoBanus (IITICC3).

MECTO YUYEBHOHN JUCHUIIJIMHBI B YYUEEHOM ILIAHE

YueOnas aucuuruimHa «EcTecTBO3HaHUE» SIBIAETCA YU€OHBIM MPEIMETOM
no BBIOOpPY U3 00s3aTenbHOM TmpeamMeTHoM obnactu «EcTecTBeHHBIE HAyK»
®I'OC cpennero ob1ero 06pazoBaHuUs.

B npodeccnonanbHbix 00pa30BaTEIbHBIX OpPraHU3ANUSX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MpOrpaMMy CpeaHero ooiiero oOpa3oBaHMs B Ipenesax
ocsoenusi OIIOITI CIIO na 0a3ze ocHOBHOro oOmiero oOpa3oBaHMs, ydeOHas
muciuiimHa  «EcrecTBo3HaHMe» u3ydaeTcss B 00II€00pa3oBaTENIbHOM IIHMKJIE
yuebnoro mmana OIIOIT CIIO na 6a3e ocHoBHOro o0miero oOpa3oBaHHUS C
nojiyueHueM cpeanero oduiero oopaszosanus (IITICC3).

B yuebnpix mmanax IIIICC3 wMecro  y4eOHOW  IUCIUIUIMHBI
«EctecTBO3HaHME» — B COCTaBe 00111€00pa30BaTEIbHBIX Y4E€OHBIX TUCHMIUIMH IO
BBIOOPY, (opMuUpyeMbIX U3 00s3aTelIbHBIX MpeaMeTHbiX obmacteit DPI'OC
cpennero obmiero odpaszopanus, s npodeccuit CIIO unu cnenuansuocteit CI1O

COOTBETCTBYIOIIETO PO IS MPOoheCCUOHATHHOTO 00pa30BaHUS.

PE3YJIbTATHI OCBOEHMSI YYEBHOM JUCIUILIMHBI

OcBoenne coaepkanus ydeOHOW muciuiinHbl  «EcTrecTBo3HaHUE

00ecreynBaeT JOCTUKEHUE CTYIEHTAMH CIEAYIOIIHNX PE3YIbTaTOB:

® TUYHOCMHBIX:

~ YCTOWYUBBIA HMHTEPEC K WCTOPUM U JIOCTHXKEHHSIM B  00JacTu
€CTECTBEHHBIX HAYK, UYBCTBO F'OPJIOCTHU 32 POCCUMCKNE €CTECTBEHHbBIE HAYKH;

~ TOTOBHOCTH K ITPOJIOJKEHUIO 00pa30BaHusl, MOBBIIIEHUIO KBaIU(DUKALIUY B
n30paHHON MpodecCHOHATBHON IEATCIBHOCTH C HCIOJb30BAaHMEM 3HAHUW B
00J1aCTH €CTECTBEHHBIX HAYK;

— O0BEKTHUBHOE OCO3HAaHHC 3HA4YUMOCTH KOMIETECHIUHN B obnacTu
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€CTECTBEHHBIX HAayK Ul 4YeJoBeKa M OOIecTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTHXKEHUS B 00JacTu (GU3UKH, XUMHH, OWOJIOTUM JUIs
MOBBIICHUS COOCTBEHHOTO HMHTEIJICKTYaIbHOTO pa3BUTHS B BBIOpAaHHOM
npodeccHoHaIbHOMN ACATEIHLHOCTH;

— YMEHHE MPOoaHATU3UPOBATh TEXHOTCHHBIC TTOCIICICTBUS IS OKpYKaromeh
Cpelbl, OBITOBOM U TTPOU3BOJICTBEHHON JEATEIHbHOCTH YEIOBEKa,;

~ TOTOBHOCTh CaMOCTOSITEIBHO JTOOBIBaTh HOBBIC IJIs CeOSI €CTECTBEHHO-
HAayYHbIE 3HAHUA C UCIOJB30BAHUEM JUIsI 3TOrO0 JOCTYMHBIX HCTOYHUKOB
nHopMauu;

~ YMEHHUE YIPaBIATh CBOCU IMO3HABATEIHLHON NEATEILHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOI'O MHTEIUIEKTYaJIbHOTO Pa3BUTHSA,

— YMEHHUE BBICTPaWBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIECHUS B KOMAHJIE 110
pEIIeHUIO O0IIUX 3a71a4y B 00JIACTH €CTECTBO3HAHUS,

® MemanpeomMenmHuIxX:

— OBJIQJICHUE YMEHUSMH W HaBBIKAMU DPA3JIMYHBIX BUIOB IO3HABATEIHLHOMN
JESITENBbHOCTH ISl U3YUEHUS PA3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

~ MPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOIIONEHUS, HAYyIHOTO
AKCIIEPUMEHTA) JUTSI U3YYCHHS PA3IMIHBIX CTOPOH €CTECTBCHHO-HAYYHOW KApPTHHBI
MHpa, C  KOTOPHIMA  BO3HHUKAE€T  HEOOXOAMMOCTh  CTAJIKUBAThCA B
npodeccruonanbHOM chepe;

~ YMEHHUE OIpeNeNsTh e U 3a7a4d JCSITeIIbHOCTH, BBIOMPATH CPEICTBA
JUTSL UX IOCTHIKEHUS Ha TIPAKTHUKE;

~ YMEHHE WCMOJb30BAaTh  pPA3NMMYHBIE HWCTOYHHKHA IS TIOJYYCHUS
€CTEeCTBEHHO-HAy4YHOH UH(OpMallMu © OIEHHUBATh €€ JIOCTOBEPHOCTh IS
JOCTIKEHUS TIOCTABJICHHBIX IEJICH U 3a/1a4;

® npPeOMemHbIxX:

— cOpMHUPOBAHHOCTh  MPEJCTABICHHN O  ICJOCTHOM  COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, IPUPOJAE KaK SAMHOU IIEJIOCTHOW CHCTEME,
B3aMMOCBSI3U YEJIOBEKa, MPUPOJLI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX

Macmtabax Becenennoii;
10



— BJIQJICHUE 3HAHUSIMHM O Han0oJyiee BaXKHBIX OTKPBITHUAX M JOCTHXKCHUSAX B
00JIaCTH €CTECTBO3HAHUS, MOBIUSBIINX Ha YBOJIOIUIO MIPEICTABICHUN O MPUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

~ cOPMUPOBAHHOCTh YMEHUS TPHUMEHSATHh ECTECTBEHHO-HAYYHbIC 3HAHUS
JUIST OOBSICHEHUS OKPY)KAIOIIMX SBJICHUH, COXpaHEHHUS 3J0POBBS, O0OCCIICUCHHUS
0€30MacHOCTH  KUBHENEATEIbHOCTH, OEPEeKHOTO OTHOIICHUS K MPUPOJE,
PaIMOHAJILHOTO TPUPOJIONIONE30BAHMS, & TAK)KE BBITIOJHEHUS POJIA TPAMOTHOTO
OTPEOUTES;

— chOpMHUPOBAHHOCTh TPEJACTABICHUNA O HAydYHOM METOAEC ITO3HAHMS
MIPUPOIBI U CPEJCTBAX M3YUYCHUS METaMupa, MaKpOMHUpa ¥ MUKPOMHPA; BIaJICHUE
pUeMaMH €CTECTBEHHO-HAYYHBIX HAOIIOJICHUM, OTIBITOB, UCCJICIOBAaHUN U OLICHKU
JIOCTOBEPHOCTH MOJTYyYEHHBIX PE3YIHTATOB;

— BJIQJICHUE TIOHATHHHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOINIMM
MO03HABaTh MUP, Y4aCTBOBATh B JUCKYCCHUSX MO €CTECTBEHHO-HAYYHBIM BOMPOCAM,
WCIIOJIb30BaTh  pa3IMYHbIE  WCTOYHWKHA  WH(OpMArMu O TOATOTOBKH
COOCTBEHHBIX padOT, KPUTHUECKH OTHOCUTHCA K coobmenusiMm CMU, coneprkamum
Hay4YHYI0 UH(OPMAIIHIO;

~ cOPMUPOBAHHOCTh YMEHUN TMOHWMATh 3HAYUMOCTH €CTECTBEHHO-
HAYYHOTO 3HAHUS JIUIS KaXJI0T0 YeIOBEeKa HE3aBHCHMO OT €Tro MpodecCHOHaTbHOM
NeSTENhHOCTH, pa3nuvarh (aKThl W OIEHKH, CPABHUBATH OICHOYHBIC BBIBOJIBI,
BUJIETh MX CBSI3b C KPUTEPHUSMH OIIEHOK U CBSI3b KPUTEPUEB C ONPEACIICHHOM

CHUCTEMOMU IIEHHOCTEM.
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COJIEP)KAHUE YYEBHON JUCLUILJIMHBI

XUMUA

OBIIIASA N HEOPTTAHUYECKASA XUMUA

Beenenue
XUMHUYECKash KapTHHA MHPA KaK COCTaBHAs YAaCThb €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. PoJib XUMUU B )KU3HU COBPEMEHHOTO OOIIIECTBA.
[IpumeneHne MOCTHKEHUN COBPEMEHHOW XMMHUU B TyYMaHUTapHOU cdepe
JesITEeNbHOCTH O0IIECTBA.
XUMHUYECKOE COoJepKaHuEe Yy4eOHOU MUCIUILIIUHBI «ECTECTBO3HAHUEY MPU
ocBoeHun cnenuanpHocTed CIIO connanbHO-3KOHOMUYECKOTO M TYMAaHUTApPHOTO

npoduieit mpodeccrnoHaIbHOro 00pa30BaHMS.

OCHOBHbIE OHSITUS U 3aKOHbI XUMHUH

[Ipeamer xumuu. BemectBo. Atom. Monekyna. XuMHYECKAN AJIEMEHT U
¢dbopMmeI ero cymectBoBaHus. [IpocThie U CIOXKHBIEC BEIIECTRA.

OTpaxeHMe XMMHUYECKUX CIOKETOB B MPOU3BEACHUSIX XYHO0KECTBEHHOM
JIUTEPATYpPbl U UCKYCCTBA.

Hemoncmpayuu

HaGop Mozeneit aToMOB 1 MOJIEKYJI.

M3mepenune BemectBa. OCHOBHBIE 3aKOHBI XMMHUH. Macca aToMOB M
Mosekyn. OTHOCHUTENbHBIE AaTOMHasi M MOJIeKyJsipHas wmacchl. KommnuecTBo
BemectBa. [loctosiHHass ABoraapo. MomsapHas Macca. 3akoH — ABOTaapo.
MoutsipHbIil 00BEM Ta30B.

KonnuecTBeHHBIE M3MEHEHUSI B XMMHUHM KAaK YacCTHBIM ClIydaid 3aKOHOB
Mepexo/ia KOJUYECTBEHHBIX M3MEHEHHH B KadecTBeHHble. M. B. JlomoHOCOB —
«TEPBBIA PYCCKUI YHUBEPCUTET.

Nnmoctpanun 3ak0Ha COXpaHEHHUST MacChl BEILIECTBA.
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IMepuonuvyeckuii 3axkoH u Ilepuoanueckass cucreMa XHUMHYECKHUX

seMmenToB /I. 1. MeneneeBa

OtkpeiTe  Ilepuoamyeckoro  3akoHa.  Ilepumoaudeckass — cucrema
xumudeckux saemenToB 1. . Meneneena.

3nauenue Ilepuoamueckoro 3akoHa U Ilepmoamyeckoil  cucTeMbl
xumuueckux aneMmeHToB J[. M. MenneneeBa myisi pa3BUTHS HAYKW U ITIOHUMAHUSA
XUMHUYECKOW KAPTUHBI MUPA.

. . MenneneeB 06 06pa3oBaHUM U TOCYIaPCTBEHHOM MOJTUTHKE.

Hemoncmpayusn

Paznuunsie hopmel Tlepronnueckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB /.

. Menneneena.

Crtpoenue BemecTBa
KoBaneHntHast cBsi3b: HenoJsApHas U noisipHas. Monnas cBa3p. Katnons! u
aHWOHBI. MeTamueckas cBsA3b. BoiopoHas CBA3b.
Hemoncmpauusn
OOpa3ibl BEMIECTB U MAaTEPUANIOB C PA3IUYHBIMU THUIIAMH XHMHYECKON

CBA3HU.

Bona. PacTBopsbl
Bona B mpupoge, ObITy, TeXHUKE W Ha MPOW3BOACTBE. DU3MUECKHE U
XUMHUYECKUE CBOMCTBA BOJBL. ONpEeCHEHUE BOJbI. ATrperaTHbIe COCTOSIHUSL BOJIBI U
€e Iepexo/Ibl U3 OJHOTO arperaTHOro0 COCTOSIHUS B JIPYroe.
Hemoncmpayusn

dusznyecKue CBONMCTBA BOJIbI: ITIOBCPXHOCTHOC HATSXKCHHUC, CMAYBAHUC.

XuMHUYeCKHEe peaKkiuu
IToHsiTHE O XUMUUYECKON peakunu. TUMbl XUMUYECKUX peakinii. CKOpoCTh

peakiuu U (PaKTopsl, OT KOTOPHIX OHA 3aBUCHT.
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Hemoncmpayusn

XHUMHYECKHE PCaKn C BbIACICHHUCM TCIIJIIOTHI.

Heopranuveckue coeJMHEeHUs

Knaccudukarus HeopraHM4ecKuxX COCIMHEHUN W UX CcBOMCTBA. OKCHUIBI,
KHUCJIOTBI, OCHOBAHUsI, COJIU.

ITousitue o runponuse comeil. Cpeaa BOAHBIX PACTBOPOB COJIEW: KUCTAs,
HEeUTpanbHasi, menodHas. Bomopoansiil mokaszaresb pH pactBopa.

Mertamnel. O0Ouue pu3nueckue 1 XMMUYEeCKIE CBOMCTBA METAJLIOB.

Hemerammel. O0mas xapakTeprCTHKA TJIABHBIX MOATPYIIT HEMETAIOB HA
IpUMEpPE TATIOT€HOB.

BaxHeimme COeIMHEHHS METAUIOB W HEMETAUIOB B MPUPOJIE U
XO35IMCTBEHHOM JEATEIbHOCTU YEJIOBEKA.

Meramnbl ¥ CIUIaBbl Kak XYyAOKECTBEHHbIM Marepuasl. CoenuHeHus
METAJUJIOB KaK COCTaBHAasi 4YacTh CPEICTB H300pa3UTEIbHOTO HCKYCCTBA.
Hemeramibl 1 UX COeIMHEHMS] KaK COCTaBHAs 4acTh CPEICTB M300pa3UTEIHLHOTO
HCKYCCTBA.

Hemoncmpayuu

B3anmogelicTBue MeTaIOB C HEMeTau1laMu (LIMHKA C CEpOoi, alTFOMUHMUS C
H0/10M), pacTBOpaMH KHUCJIOT U LIEIOYEH.

["openue meTaiioB (LIMHKA, Kejie3a, MarHus) B KUCIOPOJE.

B3anmonencTBue a3oTHOM M KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOT C
Melbto. BoccTaHOBHUTENBHBIE CBOMCTBA METAILIOB.

Ilpaxkmuueckue 3anamus

Omnpenenenne pH pactBopa comen.

B3anmopencTBrue METAIIOB C pACTBOPAMU KUCIIOT U COJIEH.
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OPI'TAHUYECKASA XUMMUA

Opranuyeckue coeJUHEHUS

OCHOBHBIE TOJIOKEHHUSI TEOPUU CTPOEHHUS OPraHWYECKUX COEIWHEHHM.
MHoroo6pa3ue opranndeckux coeaunenuil. [lonstue nzomepunu.

Yrnesogopoasl. [IpenensHble M HENpeaenbHbIE YIIIEBOAOpPOAbl. Peaknus
nonuMepu3auuu. IlpuponHble UCTOYHUKH YrIE€BOAOPOAOB. YTIEBOAOPOIbI Kak
OCHOBA  MEXIYHApOJHOIO  COTPYIHMYECTBA W  BAXHEUIIMHA  MCTOYHHUK
dbopmupoBanus 6roxera PO.

Kucnopoaconepxxkamupe  opranuueckue — Bemectsa.  IIpencraBurenu
KHCIIOPOJICOAEPKAIINX OPraHUYECKUX COEAMHEHUNM: METHJIOBBIA WM ATUJIOBBIN
CIUPTHI, TIIMIEPUH, YKCYCHas KucaoTa. JKUphI Kak CIOKHBIE 3(PUPBI.

AJIKOrONnM3M H €ro OTPaXKEHHE B MPOU3BEACHUAX XYJI0KECTBEHHOU
JUTEPATYpPbl U U300Pa3UTENHLHOTO HCKYCCTBA.

VYrieBodsl: MII0K03a, Kpaxmai, LeJUI103a.

A3oTcoaepxaliye OpraHMYecKHe COEAVMHEHUS. AMUHBI, aMHUHOKHCIIOTHI,
oenku. CTpoeHue u ononornyeckas QyHKIUs OEIKOB.

Hemoncmpayuu

[lonydyenue 3TUIIEHA U €ro B3aUMOJCICTBUE C PAaCTBOPOM IE€pMaHIaHaTa
KaJusi, OpOMHO BOJOH.

KauecTBeHHas peakuus Ha TIULEPUH.

[IBeTHBIE peakiuu OEIKOB.

[InactMaccel u BoJokHa. lloHsATME O mIacTMaccax MW XHUMHUYECKHUX
BOJIOKHaX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumeHenne  MONMMEPOB B MPUKIAZHOM M KIACCHYECKOM
M300pa3UTENBHOM UCKYCCTBE.

Hemoncmpauyusn

Paznuunbie BUABI I1JTACTMACC 1 BOJIOKOH.

XHUMUA ¥ KU3Hb
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XuMHUA W OpPraHu3M YeJOoBeKa. XHMHUYECKHE DJIEMEHTHl B OpPraHu3Me
yesnoBeka. OpraHnyeckre M HeEOpraHudeckue BemectBa. OCHOBHBIE >KM3HEHHO
HEOOXOIUMbIE COECIUHEHUS: OENKH, YriaeBOAbI, >KHPbI, BUTAMUHBI. YTJIEBOJAbI —
[JIaBHBIA UCTOYHUK SHEPTUM opraHu3Ma. Posp )KupoB B opraHu3me. XOJIeCTEprUH U
€ro POJIb B 3JI0POBbE YEIOBEKA.

MuHepaiibHble BelIeCTBA B MPOAYKTaX MHUTAHUS, MHINEBbIE JTO0ABKH.
CoOanancupoBaHHOE NMUTAHUE.

Xumus B ObiTy. Bona. KagectBo Bogbpl. Moromuye u 4UCTSIIUE CPEACTBA.
[IpaBuna Ge3omacHoi pabOThI CO CPEACTBAMU OBITOBOM XMUMUHU.

Ponp xuMuueckux SJIEMEHTOB B KU3HHM pacTeHUU. Y I00peHwUs.

XHUMHYECKHE CpCaCTBaA 3allIUTLI paCTeHI/IfI.

BNOJIOI'Us

buoaorus — COBOKYITHOCTH HAyK O JKUBOI nmpupoae

MeToabl HAY4YHOro Io3HaHUA B OMOJIOTUH

JKuast mpupoia kak 0ObEeKT U3ydeHus OMoaoruu. MeTonbl uccae0BaHus
YKUBOU MpHUPOJIbl B Ononoruu. OnpeneneHre )KUu3Hu. Y pOBHU OpraHu3aliy KU3HU.
Hemoncmpayuu

YPOBHI/I OpraHn3aly XU3HHU. MCTO,Z[BI MMO3HAHUS )KUBOM IIpUpPOAbI.

Kiaerka
Uctopus nzyueHus kiaeTku. OCHOBHBIE TMOJIOXKEHHUS KJIETOYHOW TEOPHHU.
Kierka — cTpykTypHO-() yHKITMOHAIbHAS (2JIEMEHTApHAs) €IMHUIIA KU3HU.
Crpoenue kieTku. IIpokaproThl U 3YKapUOThl — HUBIIME U BBICIINE
KJIETOUHBIC OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH JyKapHOT.
Knerounoe sapo. DyHkuus sapa: XpaHEHUE, BOCIPOHM3BEICHHE M Iiepejaya
HACJICJACTBEHHOW WHOOpPMAIIUMU, PETYNSIUs XUMUYECKOW AaKTUBHOCTH KIIETKH.

CrpykTypa u QyHKIIUH XPOMOCOM. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
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buonornueckoe 3HaueHHWE XUMHUYECKUX JJIeMEHTOB. Heopranumueckue
BEIIECTBA B COCTaBe KJIETKU. Poib BOABI Kak pacTBOPUTENS] U OCHOBHOIO
KOMITOHEHTa BHYTPEHHEW CpeIbl OpraHW3MOB. YTJICBOIBI M JIUMHIBI B KJICTKE.
Ctpyktypa u Ouonorudeckue QyHkiuu OenkoB. CTpoeHHE HYKICOTHIIOB U
cTpykrypa nonuuykineotuaubix ueneit JJHK u PHK, ATO.

Bupycel u 6akrepuodaru. Heknerounoe crpoeHue, >KM3HEHHBIN ITUKI U
€ro 3aBHCHMOCTh OT KIETOYHBIX (OpM KHU3HH. BHpPycel — B030yauTeIH
WH(MEKITMOHHBIX ~ 3a0o0JieBaHWI;  mMoHATHE 00  OHKOBHpycaX.  Bupyc
uMMmyHoAepunmTa yenoBeka (BUY). Ipodpunakruka BUY-undexumm.

Hemoncmpayuu

CtpoeHue MOJIEeKYIIbI Oernka.

Crpoenune monekysnsl JIHK.

CtpoeHue KIETKH.

CtpoeHue KJIETOK MPOKAPHOT U DYKAPUOT.

CrpoeHnue Bupyca.

Ilpakmuueckue 3anamusn

HaGmronenne KIETOK pacTeHWH W KUBOTHBIX TI10J] MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpeNnaparax u X OnucaHue.

CpaBHEHHE CTPOEHHUS KJIETOK PACTCHUHN U )KUBOTHBIX.

Opranusm

Opranusm — enuHOe 11e510e. MHOTr000pa3ne Opranu3MoB.

OOMeH BeleCTBOM U DHEPrueil ¢ oKpy»Karolen cpeioil Kak HeoOX0auMOoe
YCJIOBHE CYIIIECTBOBAHUSI )KUBBIX CUCTEM.

CrnocoOHOCTP K  CamMOBOCIIPOM3BEJIEHUIO — OJIHA H3  OCHOBHBIX
O0COOEHHOCTEM KUBBIX OPraHU3MOB. JlefleHrne KJIETKH — OCHOBA POCTa, Pa3BUTHUA U
pa3MHOXEHUST OpraHu3moB. becrnionoe pasmuoxkeHnue. I[lomoBoit mporecc u
M0JIOBOE pasMHokeHue. O1IoJ0TBOpEHKE, ero OMOJOTHYECKOe 3HAUCHHUE.

IToustue 00 VHIUBU1yaJbHOM (oHTOTEHE3), AMOPHUOHATHLHOM

(omMOpuorene3) u TOCTIMOPHOHATILHOM pa3BUTHH. WHIMBUAYyaTbHOE pPa3BUTHE
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YEJI0BEKA U €r0 BO3MOXKHBIE HAPYILICHHUS.

OOmume TmpencTaBieHUsT O HACJIEACTBEHHOCTH U M3MEHYHBOCTH.
['eneTnueckass TEPMHUHOJOTUS U CHMBOJIMKA. 3aKOHOMEPHOCTH HACIICIOBAHMUS.
HacnenoBanue mnpusznakoB y 4yesnoBeka. [lomoBeie xpomocombl. CHeEmIeHHOE ¢
nojioM HaciefgoBaHue. HacnencTtBeHHble OOJIE3HM YeENOBEKAa, MX MPUYMHBI U
npodunaktuka. CoBpeMeHHBIE MPEACTABICHHS O T€HE U TeHOME.

['eneTnueckue 3akOHOMEPHOCTH H3MeHUMBOCTH. Kiaccuduxanus ¢opm
W3MEHYMBOCTU. BirsiHue MyTareHoB Ha OpraHu3M 4YeJIOBEKa.

[Ipeamer, 3agauM U METOABI CEJIEKUMU. |'€HETMYECKHE 3aKOHOMEPHOCTHU
cenexkuuu. Yuenue H. Y. BaBunoBa o eHTpax MHOro0Opa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX pacTe€HUl. BUOTeXHONOrNs, €€ TOCTUKEHHUS], IEPCIEKTUBBI PA3BUTHUA.

Hemoncmpayuu

OOMeH BellecTB U MPeBpaIeHusl SHEPTUU B KIIETKE.

Jlenenue KJI€TKU (MUTO3, MEHO03).

CriocoObI 0ecronoro pa3MHOXKEHUS.

Onno0TBOpEHUE Y PACTEHUMN U JKUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnencrBenHsie 60J1€3HN YETIOBEKA.

Biusinue ankoronm3mMa, HApKOMaHUHU, KYPEHHST Ha HACJICICTBEHH OCTh.
Myranun.

MonudukanoHHas U3MEHYUBOCTb.

[lenTpHl MHOTOOOpA3HS ¥ POUCXOKACHUS KYJIbTYPHBIX PACTCHUM.

HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 001acTi OMOTEXHOIOTUU.

Ilpakmuueckue 3anamusn

Perienue 35ieMeHTapHBIX TEHETUYECKUX 3a/1adu.

AHalu3 ¥ OIEHKa OTUYECKUX AaCleKTOB Pa3BUTHS  HEKOTOPHIX

I/ICCJ'IGI[OBaHI/Iﬁ B OMOTEXHOJIOTHH.
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Bun

OBOJIIOLIMOHHAsT TEOpUsT M €€ pPojb B (HOPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTWHBI Mupa. Buna, ero kpurepuu. [lomymsanumsa kak
CTPYKTYpHasl €IMHHIA BHJIAa W 3BoatounH. CHHTETHYECKass TEOPHs 3BOJIIOLMH
(CTDO). AdBmxymiue cuiibl 3BOJIIOIUU B cOOTBETCTBUU ¢ CTD.

Pesynbratel 3Bomounn. CoxpaHeHne MHOrooOpasus BHAOB KaK OCHOBA
YCTOMYUBOro pa3BUTHs 6uocdepsl. [Ipuunnbl BeiMupanust BU10B. bruosornyeckuii
porpecc U OMOJOTHYECKH perpecc.

['unore3sl MPOUCXOXKACHUS KU3HU. Y CIOKHEHUE JKUBBIX OpPraHU3MOB Ha
3emiie B IMpOLIECCE DHBOJIOUUU. AHTPONOr€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbCTBa  POJACTBA  YEJIOBEKA C  MICKONUTAIOIMMH  >KMBOTHBIMH.
Okojoruueckue  (akTopsl  AHTPONOreHe3a:  YCIOKHEHHWE  MOMYJISIIMOHHON
CTPYKTYpPBl BHJa, W3TOTOBJICHHE OPYIHHM TpynAa, MEpPEeXod OT PACTUTENBHOIO K
CMELIaHHOMY THIy IUTAaHUs, MCHOJb30BaHHE OTHs. [losBIEHME MBICIUTENBHOU
NEATEIbHOCTU U YJIEHOPa3AeNnbHON peun. [IponcxoxieHne 4eoBeuecKux pac.

Hemoncmpayuu

Kpurepun Buaa.

[Tonmynsuus — CTpYKTYpHas €IMHMIIA BUAA, €ANHULIA SBOJIIOLUH.

JBYKyIIME CHJIBI DBOJOLUH.

Bo3HukHOBeHHE W MHOrooOpasue  MNpPUCHOCOONIEHUH Y
OpPraHU3MOB.
Penkue n ncuesaronye BUABL.

JIBrKyIuye cuibl aHTPOIIOT€HE3a.

[IponcxoxaeHne YemoBeKa U YEI0BEUECKUX Pac.

Ilpakmuueckue 3anamusn

Onucanue ocobelt Bua mo MopQoIori4ecKoMy KPUTEPHIO.

AHaJIM3 ¥ OLIEHKA Pa3JIMYHBIX TUIIOTE3 MTPOUCXOKIACHHUS )KU3HH.

Anamm3 u OICHKA PAa3JIMYHBIX I'MIIOTC3 IIPOUCXOXKACHHA YCIIOBCKA.
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IKOCUCTEMBI

[Ipenmer M 3ama4u SKOJOTHHU: YYEHHE OO SKOJOTMYECKUX (aKTopax,
y4EHHE O COODIIEeCTBAaX OpPraHu3MOB, yueHue o ouocdepe.

Oxonoruyeckue (HakTopbl, 0COOCHHOCTH WX BO3JIEUCTBUSI. DKOJIOTHUECKAs
xapaktepructuka Buaa. [loHsTue o0 sKkomormueckux cucremax. Llemu muTaHus,
Tpopuueckre YpoBHU. buoreomeHos kak 3akocucrema.

buochepa — rnobanbHas skocucrema. Yuenue B. . Bepnaackoro o
ouocdepe. Ponp kuBbIX opranm3moB B Omochepe. bmomacca. buomormueckumii
KPYroBOpoT (Ha mpuMepe KpyroBopora yriepona). OCHOBHbIE HaIpaBJICHUS
BO3/ICUCTBUS  dYeloBeka Ha Ouocdepy. Tpanchopmanus  eCTECTBEHHBIX
sKoJIoruueckux cucreM. OCOOEHHOCTH arpO’IKOCUCTEM (arpoIleHO30B).

Hemoncmpayuu

Okonornyeckne PakTopbl U UX BIUSHUE HA OPTraHU3MBbI.

MexBUIOBbIE OTHOIIEHUS: Tapa3uTU3M, XHUIIHUYECTBO, KOHKYPEHIIUS,
CUMOMO03.

SApycHOCTH pacTUTENHHOTO COOOIIECTBA.

KpyroBopot yriaepona B 6uocdepe.

3anoBeTHUKY U 3aKa3HUKH Poccum.

Ilpakmuueckue 3anamusn

CocraBiieHEe cXeM Mepeadyu BEeleCTB U SHEPruu (LIeTel MUTaHus).

CpaBHuTenbHas XapaKTePUCTUKA MPUPOAHBIX HKOCUCTEM u
arpo’KOCHCTEM CBOE MECTHOCTH.

Pemenue sxonornueckux 3aiay.

AHalu3 ¥ OILEHKAa TOCJIEICTBUA COOCTBEHHOM JESATEILHOCTU B
OKpYyXarolien cpese, r100aIbHBIX SKOJOTUYECKUX TTPOOIIEM U MyTeH UX PEIIeHUS.

IKcKypcuu

MHuorooOpa3ue BuaoB. Ce30HHBIE U3MEHEHHS B MPUPOAE (OKPECTHOCTH
npodeccuoHanbHOM 00Pa30BaTEIbHON OpraHU3AIIH ).

EcTecTBeHHBIE M HCKYCCTBEHHBIE  JKOCHCTEMBI  (OKPECTHOCTH

npodeccuoHaNbHOM 00Pa30BATEIHPHON OpraHU3AIINH ).
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PU3UKA

BBenenue
®duzuka — dyHIaMeHTaldbHas Hayka o mnpupoze. EcrecTBeHHO-HaydHBIN
METO/I IO3HAHMUS, €r0 BO3MOKHOCTH Y T'PAHULII IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB MpUpPOABI M COCTaBa BellecTBa BO BceneHHOM.

OTtkpeiTHS B GU3HKE — OCHOBA IIPOrpPecca B TEXHUKE U TEXHOJIOTHH MPOU3BOICTBA.

MexaHunka

Kunematuka. Mexanuueckoe nBHxeHHe. Cuctema orcyera. TpaekTopus
npuwkeHus. Ilyte. Ilepememienue. PaBHOMEpHOE NPSMOJIMHENHOE JBUYKECHUE.
Cxopoctb. OTHOCUTENBHOCTh MEXAHMYECKOTO JIB)KEHUSA. 3aKOH CIIOKEHUS
ckopocteil. CpeaHsii CKOPOCTh IPU HEPABHOMEPHOM JIBH>KEHHWH. MrHOBEHHas
CKOpOCTb. PaBHOYCKOpEHHOE NpsAMOIMHENHOE IBUKeHUE. Y ckopeHue. CBoOoHOE
I1aJICHHE TEJL.

Junamuka. Macca u cuna. BzaumopeiictBue Ten. 3aKOHBI JTHMHAMHUKH.
Cwunbl B ipupoie. 3aKOH BCEMHUPHOTO TATOTEHMUSL.

3aKkoHBI COXpaHEHUs1 B MexaHuke. Mmnynbc Tena. 3aKOH COXpaHEHHUs
umiynabca. PeakTuBHOe JBWKeHHMe. Mexanuyeckas pabota. MOIIHOCT.
Mexannueckas sHeprus. Kunernueckas sHeprus. Kunernueckas sHeprus wu
pabora. IloTeHuumanbHas 3HEprusi B rpaBUTAIMOHHOM ToJie. 3aKOH COXPaHEHMUS
MOJTHOM MEXaHUYECKON IHEPIUHU.

Jemoncmpayuu

OTHOCHTENBHOCTh MEXAHUYECKOT'O JIBUKEHHUS.

Buapl MEXaHUYECKOTO JBUKECHUS.

HNuepTHOCTSH TEN.

3aBUCHUMOCTb YCKOPEHMS Teja OT €r0 MacChl M CWIIbI, JEHCTBYIOIIEN Ha
TEJO.

PaBeHCTBO ¥ NPOTHUBONOJNOXKHOCTH HAIPABICHHUS CHJI JIEMCTBHUS U

IIPOTUBOJCHUCTBHS.
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HesecoMocTs.

PeakTuBHOE IBUKEHUE, MOJIEIIb PAKETHI.
N3MeHeHre SHepruu Mpu COBEPIIICHUN PaOOTHI.
Ilpakmuueckoe 3anamue

HccnenoBanne 3aBUCMMOCTH CHIIBI TPCHHA OT BCCa TCiIa.

OcHOBBI M0JIEKYJIAPHON (GU3MKH U TEPMOAUHAMUKHU

MornekynsipHas ¢uznka. ATOMUCTHYECKAs TEOPHUS CTPOCHHUS BEIIECTBA.

Ha6J'II-OI[eHI/IH N OIIBbIThI, ITOATBCPXKAAIOIIUC ATOMHO-MOJICKYJIIPHOC CTPOCHHUC

BelecTsa. Maccsl U pasMepsl MOJIEKYJ. TeIuIoBOe NBUKEHHUE YaCTHI] BEIIECTBA.

bpoynoBckoe pBmxkenue. MpeanbHblli Ta3. Temreparypa Kak mepa CpeaHen

KMHETUYECKOW SHEPrUU YacTHUL]. Y paBHEHUE COCTOSHUA UACABHOrO raza. Mozeinb

KNIKOCTH. HOBCpXHOCTHOG HaTsAKCHUC W CMa4YUBAHHC. KpI/ICTaHJII/I‘{CCKHC u

amop(HbIE BEIIECTBA.

Tepmonunamuka. BHyrpeHHsisi sHeprusa. Pabora M Temioornaya Kak

CrocoObl M3MEHEHMsI BHYTpeHHEH dHepruu. I[lepBblii 3aKOH TEPMOIUHAMUKH.

TenoBble MallIMHBLI U UX IPUMCHCHHUC.

3apsi.

Hemoncmpayuu

JIBr>keHre OPOYHOBCKUX YACTHIL.

Huddysus.

SIBNEeHMS IOBEPXHOCTHOIO HATS)KEHUS U CMAYUBaHUS.
Kpucrannsl, amopdHbie BeliecTBa, )KUIKOKPUCTAITUIECKIE Tea.

W3MeHeHre BHYTpEHHEH YHEPTUU TN MPU COBEPIIEHUN PAOOTHI.

OCHOBBI 3JIEKTP OIUHAMHKH
DneKkTpocTatuka. B3anmmonencTBue 3apspKEHHBIX TeNl. DJIEKTPUYECKUU

3aKOH  COXpaHEHHs DJJEKTpUYECKoro 3apsaa. 3akoH — Kynona.

QHGKTPOCTaTI/I‘-IeCKOG I1OJIC, €I'0 OCHOBHBLIC XaPAKTCPUCTUKHU U CBA3b MCKIY HUMU.

[TocTtostnubl  TOK. llocTosAHHBIM dnekTpuueckuid TOK. Cuia ToOKa,

HaIpsKEHHUE, DJIEKTPUYECKOE compoTuBieHue. 3akoH Owma aid  ydacTka
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AIEKTPUUYECKON LIEIIH.

MarautHoe mnosie. MarHuTHOE IOJIE U €ro OCHOBHBIE XAPAaKTEPHUCTHKHU.
JlelicTBME MAarHWTHOIO TIOJ HA TMPOBOJHHUK C TOKOM. 3akoH Awrepa.
DneKTpoBUraTeNb. SBIEHUE AIEKTPOMAarHUTHOM UHIYKIIMH.

Hemoncmpayuu

DJIeKTpu3aIus Tel.

B3anmopenicTBue 3apsyKeHHBIX TEJL.

HarpeBanue npoBOJHUKOB C TOKOM.

OnbIT Ipcrena.

B3anmonencTBue TpoBOJHUKOB C TOKOM.

JleficTBME MarHUTHOTO MOJIs HA IPOBOJIHUK C TOKOM.

Pabota snexTpoaBurarens.

SIBNeHME 2IEKTPOMArHUTHOM MHIYKIUH.

Ilpakmuueckoe 3anamue

COopka 3JIeKTpUYECKON LENH, U3MEPEHUE CUIIBI TOKA U HAMPSKEHUS Ha €€

Pa3JIMYHBIX YYaCTKAX.

Kosie0anust u BOJIHBI
Mexanuueckue kosieOanusi U BojiHBL. CBoOOgHBIE KosieOanus. [lepuon,
yacToTa ¥ aMIUIUTyAa KoneOaHuil. ['apmonnueckue konedanus. MexaHuueckue
BOJIHBI M MIX BUJIbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJHBL. YJIbTPa3BYK U €r0
WCMOJIb30BAHUE B MEJIUIIMHE U TEXHUKE.

DneKTpOMarHuTHbIE KoieOaHus 1 BOJIHbL. CBOOOIHBIC AIIEKTPOMArHUTHbBIE
KoJieOaHus. KonebarenbHblit KOHTYP. DJeKTpOMarHuTHOE ToJe.
DIIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH.

CBeroBble BOJHBL. Pa3BuTHE MpeACTaBiICHUN O MPHUPOJE CBETA. 3aKOHBI
OTPAXKEHUS U TIPEJIOMIICHHS CBETA.

JInn3pl. @opmyna TOHKOM JIMH3BIL.

Hemoncmpayuu

Konebanus maremMaTnueckoro u MPYKUHHOI'O MasiTHUKOB.
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Pabora snextporeneparopa.

W3nmydeHne U MpueM IEKTPOMAarHUTHBIX BOJIH.
PagnocBs3s.

Paznoxenue Genoro cBera B CIEKTP.
WNnuTepdepenuns u audpakus cBera.

OTtpakeHne U MpeIOMIICHUE CBETA.

OnTuyeckue mpuoOOpHI.

Ilpakmuueckue 3anamusn

N3yueHune konebaHni MAaTEMaTUYECKOrO0 MasTHUKA.

N3yuenune untepdepeHnu u qudpakiny CBeTa.

JIeMeHTbl KBAHTOBOM (PM3MKH

KBanToBble  cBolictBa cBera. KBaHTOoBas  rumore3a  [lnanka.
doTtoanekTpuyeckuii 3P QexT.

®dusuka aroma. Moaenu ctpoenust atroma. OnwIT Pezepdopaa.

@u3nKa aTOMHOTO si[pa U 3JeMEHTapHbIX 4dacTull. COCTaB U CTPOCHUE
aTOMHOTO s/ipa. PagnoakTuBHOCTh. PainoakTUBHBIC U3ITYyYEHUSI U UX BO3CHCTBUE
Ha KUBbIE OPTaHU3MBI.

Hemoncmpauuu

dotoaddekrT.

DOTO3JIEMEHT.

N3nyyenue nasepa.

JIuHeluaTple CIEKTPHI Pa3IMYHBIX BEIIECTB.

CyeTynK HOHU3HPYIOIIHUX U3ITY4EHUN.

BcesienHHasi 1 ee 3BOJIIOLM S
Crpoenue u pazsutue Beenennoii. Monens pacmmpstomieiics BeenenHom.
[Ipoucxoxnenne ConHeunodt cuctembl. CoBpeMeHHas (u3HUecKas

KapTHUHA MUpA.
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ITPUMEPHBIE TEMbBI PE®EPATOB (IOKJIAOB),
NHIANBUAY AJIBHBIX ITPOEKTOB

e HayuHo-TexHuueckuit mporpecc u mpooaeMbl SKOJIOTHH.

e BHOTEXHOJIOrUS U T€HHAs UHKEHEPUs — TexHosoruu XXI Beka.

e HaHoTexHOnoOrusi Kak NPUOPUTETHOE HANPABJICHHUE PAa3BUTUS HAyKU U
npousBoacTBa B Poccuiickon denepannmu.

e OxpaHa OKPYKAIOIIEH Cpeabl OT XUMHYECKOTO 3arps3HEHUS.

e PacTtBOpBI BOKPYT HAC.

e VYcTpaHEHUE )KECTKOCTH BOJbI HA MPOMBILIIIEHHBIX TPEAIPUATHAX.

e lcropusi BO3HUKHOBEHHSI M Pa3BUTHSI OPraHUYECKON XUMHUH.

e YTIIEBOABI U UX POJIb B )KUBOM IIPUPOJIE.

e JKupbl Kak MPOIYKT MUTAHUS U XUMUYECKOE ChIPhE.

e HexBaTka mpoAoBOJBCTBHS KaK IIOOAIbHAs MpoOJieMa 4yeIoBedYecTBa U
IIyTH €€ PELICHHUS.

e (CpeacTtBa TMIHEHBI HAa OCHOBE KHCIOPOJACOAEPKALIUX OpPraHWYECKHX
COETMHEHNH.

e CHHTETMYECKHE MOIOIIUE CPEACTBA: JOCTOMHCTBA U HETOCTATKH.

e Jlepumut Oenka B MUIIEBBIX MPOIYKTaX U €ro MPEeoJOJICHHE B paMKax
ri00anbHON MPOIOBOIBCTBEHHOM MPOTrPaMMBbl.

e B. U. BepHajnckuii u ero yuenue o ouocdepe.

e licropus u pa3BUTHE 3HAHUM O KIIETKE.

e Oxpyxaroniasi YeJ0BEKa Cpela U €€ KOMIIOHEHTHI: pa3JIMuHbIE B3Il HA
OJIHY TIpo0JIeMy.

e [lonymsauus Kak eqrHULIA OMOIOTHYECKOW IBOIOIUU.

e [lomynsanus kak dKOJIOrnyecKas EqUHULA.

e CoBpeMEHHBbIE B3Il Ha OMOJIOTUYECKYIO SBOJIOLHUIO.

e CoBpeMEHHBIE B3IVISAbl HAa IPOUCXOXKIAECHUE YEJIOBEKA: CTOJKHOBEHHE

MHEHUM.
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e COBpEMEHHBIE METObI UCCIEN0BAHUS KIETKHU.

e Cpebl OOUTaHUSI OPraHU3MOB: PUYUHBI PA3HOOOpA3HUS.

e Marepusi, GopMbI ee ABMKCHUS U CYIIIECTBOBAHUS.

e [lepsbii pycckuii akanemuk M. B. JlomoHOCOB.

e lickycCcTBO U MpOLIECC TTO3HAHUS.

e @Du3uKa U My3bIKaJIbHOE UCKYCCTBO.

e [IBeTomy3bIKa.

e @Du3uKa B COBPEMEHHOM IIUPKE.

e Duznueckue METOAbI UCCIEIOBAHUS NAMATHUKOB UCTOPUH, aPXUTEKTYPbI

141 HpOI/ISBe,HeHI/Iﬁ HCKYCCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

Conep:xanue 00y4yeHUs

KoanuectrBo
JacoB

XUMUA

24

Bsenenune

1

Oouwan u Heop2aHUUeCKAA XUMUA

OcCHOBHBIE NOHATHS U 3aKOHBI XUMUH

[N

Ilepnonnueckuii 3axkoH u [leppognueckas cucTeMa XUMHYECKUX SJIEMEHTOB [l.
. MenneneeBa

[N

CTpOGHI/IC BCIICCTBA

Boga. PactBopsl

XUMHUYECKUE PEAKLIMI

Knaccudukanust HeopraHnueckux COeAMHEHUI 1 UX CBOMCTBA

MeTamisl 1 HeMeTaJlJIbI

NINDNINN -

OpzaHull€CKa}l XUMUA

OCHOBHbIE MOHATUS OPraHUYECKON XUMHUU U TEOPHUS CTPOCHUS OPraHUYECKUX
COeIMHEHUN

N

YFJ'ICBO,Z[OPO,I[LI 1 UX IPpUPOAHBIC HCTOYHUKH

Kchoponcoz[epH(amHe OPraHnu4CcCKuUC COCJIMHCHUA

AzoTcojepxaliye oprannueckue coequHenus. [Tonumepst

XUMHUA U )KA3HD

XUMHS 1 OPraHU3M YeJIOBEKA

Xumus B ObITY

NIFRPFEPINDNDN

BNOJIOTUA

buonorus — COBOKYNIHOCTb HayK O >XHBOM INpupoae. MeToabl Hay4HOro
MO3HAHUsS B OMOJIOTHH

N

Knerka

Opranuszm

Bun

DKOCUCTEMBI

AR~

PU3UKA

w
N

Bsenenue

Mexanunka

OcCHOBBI MOJIEKYJIIpHON (DU3UKHU U TEPMOAMHAMUKHI

OCHOBBI SJICKTPOANHAMUKNU

Konebanust 1 BOJTHBI

DeMEeHThl KBaHTOBOU (DU3UKH

Bcenennas u ee 3BOIIONUS

Jlughghepenyuposannsiii 3auem

NIRODIOIOIOO|ON

Hroro:

~
oo
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEBHOM

AEATEJBHOCTHU CTYAEHTOB

Coaep:xanune o0yueHust

XapakTepuCTHKA OCHOBHBIX BHI0B J1eSITEJIbHOCTH CTY/IeHTOB (Ha
YPOBHE Y4eOHBIX JAeHCTBHIl)

XUMUA

Beenenue PackppiTe BKJIaza XUMHUYECKOW KapTUHbI MHpPAa B €IHHYIO
€CTECTBEHHO-HAYUYHYIO KApTUHY MHpa.
XapakTeprucTHKa XMMHUH KaK MPOU3BOAUTEIHHON CHIIBI OOIECTBA.
Baxneitmme YMeHne [aTe ONpENeNeHWEe W ONEPUPOBATH  CIEAYIOUIUMH

XUMHUYCCKUEC ITOHATHUA

XUMUYECKUMHU TOHATUSMM: «BELIECTBO», «XMMHYECKUH 3JIEMEHT,
«aTomM», «MOJIEKYJa», «OTHOCUTEIbHbIE aTOMHAas M MOJIEKYJIsIpHas
Macchl», «MOH», «aJUIOTPONMS», «M30TOIBD», «XUMHUYECKasl CBS3bY,
«BIEKTPOOTPULIATEILHOCTD), «BaJIEHTHOCThY, CTEIIEHb OKUCIIEHUSY,
«MOJIbY», «MOJIIpHas Macca», «MOJLSIPHBIH 00BeM TIa3000pa3HbIX
BEIIECTB», «BEIIECTBA  MOJIEKYJSIDHOTO M  HEMOJIEKYJIAPHOI O
CTPOCHHUS»,  «PACTBOPBD»,  «OJIEKTPOJIMT U  HEIIEKTPOIUTY,
«QIIEKTPOJINTHYECKAS U CCOLIUALUs», «OKHCJIUTENh u
BOCCTaHOBUTEINIb», «OKHUCIEHHE M BOCCTAHOBJICHUE», «CKOPOCTb
XMMHMUYECKON peakiun», «XUMUYECKOE PaBHOBECHE», «YIJIEPOIHBIN
CKeneT», «(QyHKIMOHAJIbHAS IPYIINaY, KU30MEPUs».

OCHOBHBIE 3aKOHEBI
XUMUU

DOopMyJIMPOBAHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
MOCTOSIHCTBA ~ COCTaBa  BEUIECTB. Y CTAHOBJIEHUE  NPUYMHHO-
CIIEICTBEHHOM CBSI3M MEXIYy COAEpX)AaHUEM HTHUX 3aKOHOB U
HAITMCAHHEM XUMUYECKUX (POpPMYT U ypaBHEHUH.

PackpbiTue ¢usnyeckoro cmbicia cumBoiukd [leproguueckoit
Tabmunbl xumudeckux snemeHToB [I. M. MenneneeBa (HOMepoB
dJeMeHTa, TIepuoAa, TPYNNbl) W  YCTAHOBJICHHE TPUYUHHO-
CJIEICTBEHHOM CBSI3U MEXKJY CTPOEHUEM aTOMa M 3aKOHOMEPHOCTSIMHU
M3MEHEHHUS! CBOWMCTB 3JIEMEHTOB M OOPAa30BaHHBIX MMHU BEIIECTB B
MEepUoAax U rpynmnax.

XapakTepucTrKa 3JIEMEHTOB MaJlbIX MEPUOAO0B MO MX MOJIOKEHUIO B
ITepnonnueckoit cucreme /. 1. Menaeneena.

OcHOBHEIE TCOPpUHU
XHUMHH

VYCTaHOBIICHHE 3aBHUCUMOCTH CBOMCTB XHMHUYECKMX BEIECTB OT
CTPOEHHSI aTOMOB 00Pa3yIOIINX UX XUMUYECKHX 3JIEMEHTOB.
XapakTepucTUKa BaXHEWINMX THUIOB XMMHMYECKHX CBs3ed W
OTHOCHUTEIBHOCTH 3TOH THUnonoruu. OObsCHEHHE 3aBUCUMOCTU
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMS KPUCTAJUIMYECKHX
PEILIETOK.

dopmyarpoBaHue OCHOBHBIX 10JIOKEHU I TEOPUH
EKTPOIUTUYECKON TUCCOLMALMYA U XapaKTEPUCTUKA B CBETE ITOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHMUECKUX COEAMHEHUM.
@opMyIHPOBAHHE OCHOBHBIX IIOJIOKEHUH TEOPUU XUMHYECKOIO
CTPOEHUSI OPraHMYECKUX COCIMHEHUNW M XapaKTEPUCTHKA B CBETE
9TOM TEOpPUM CBOMCTB Ba)XHEWIIMX IPEICTaBUTENIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAUHEHUM.

Baxxneiimue Beriecrsa u
MaTepuabl

XapaKTepucTUKa CTPOCHHSI aTOMOB M KPHUCTAJIJIOB U HA ATOH OCHOBE
— o0mmMx (U3HYECKMX W XUMHUYECKHX CBOHCTB METAJUIOB H
HEMETAJUIOB.  XapaKTEPUCTHKAa COCTaBa, CTPOCHHUs, CBOMCTB,

IMOJTYYCHUA U NPUMCHCHNEC BaKH SHIMX HEMETAJIJIOB.
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XapaKTepUCTHKa COCTaBa, CTPOCHUS U OOIIMX CBOMCTB Ba)KHEUIIMX
KJIACCOB HEOPIaHUUYECKUX COEIUHEHUM.

OnuncaHue cocraBa W CBOWCTB BAXKHEHIIMX IPEACTaBUTEIEH
OpPraHUYEeCKUX COCAMHEHUI: METaHOJIa ¥ 3TaHOJIa, CIIOKHBIX 3(UPOB,

JKUPOB, MBUI, KapOOHOBBIX KHUCJIOT (YKCYCHOH  KHCIIOTHI),
MOHOCaXapH0B (TIIFOKO3BI), JcaxapuioB (caxapo3si),
noJyimcaxapuaoB (Kpaxmana

U [EUII0JIO3bI), AaMHUHOKHCIOT, OEIKOB, HCKYCCTBEHHBIX U

CUHTCTUYCCKUX MOJIMMCPOB.

XUMHWYECKUH A3BIK U
CUMBOJIUKA

Hcnonp3oBanne B yuyeOHOH U TpodeCCHOHATBHON IesSTEeNbHOCTH
XUMHUYECKAX TEPMUHOB U CHMBOJIUKH.
Ha3piBaHWe  W3y4eHHBIX  BEIIECTB IO
MEXKIYHApOJHOW HOMEHKJIAType W OTpPaKCHUE
COEIMHEHHH C TTOMOIIBI0 XUMHUECKUX (HOPMYIL.
OTpakeHHEe XHMHUYECKHMX MPOIECCOB C IOMOIIBIO YpaBHEHHH
XUMHUYECKUX PEAKIMil.

TpHBHaHBHOﬁ niIn
coCTaBa OTHUX

XUMHUYECKHE PEAKLINU

OObscHEHHEe CYIIHOCTH XMMHYECKuX mporeccoB. Knaccudukanus
XUMUYECKUX PEAKIHUU 10 Pa3IMYHBIM ITPU3HAKAM.

XuMHudeckui BrinosiHeHHE XUMHUYECKOTO 3KCIIEPUMEHTA B MOJIHOM COOTBETCTBUHU
SKCIIEPUMEHT C MPaBUJIAMH TEXHUKH 0€30M1aCHOCTH.
HaGmronenue, (uKcHpoBaHKE u OITMCaHUE pe3yIbTaTOB
MIPOBEJICHHOI'0 SKCIIEPUMEHTA.
XUMHUYecKas IIpoBenenue CaMOCTOSITEILHOT O IOMCKa XUMHUYECKOUN
nHpopmanus uH(pOpMAIUU C KCIIOJIb30BAHUEM Pa3IMYHBIX UCTOYHHKOB (HAYYHO-

HOMYJIIPHBIX HW3[aHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WHTepHeTa); HCIOJIB30BAaHHE KOMIBIOTEPHBIX TEXHOJIOTHHA  JUIs
0o0paboTKM W Tepenaud XUMHYeckod HHpopManuu U ee
IPE/ICTABJICHUS B pa3IMIHBIX (popmax.

[IpodunsHOE N
npoheccuoHaIbHO
3HAYMMOE COJIepKaHNe

OObsiCHEeHHE XUMHUYECKHX SIBJICHUW, MPOUCXOIANIMX B MPHPOJE,
OBITY U Ha MPOU3BOJICTBE.

Cobimoienrie  MpaBUi SKOJIOTMUYECKH TPAMOTHOTO TIOBEIACHHUS B
OKpY’KAIOIIEH Cperie.

OrneHka BIUSHUS XUMHYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpembl
Ha OpPraHU3M YeJIOBEKa U IPYTHe KUBBIC OPraHU3MBI.

CoOmrofieHrie mpaBui 0€30MaCHOr0 OOpalleHHs ¢ TOPIYUMH |
TOKCHYHBIMH BEIECTBAMH, JJAOOPATOPHBIM 000PY/T0BAHUEM.
Kputrueckasi oreHka JOCTOBEPHOCTH XHMHYECKOH HWH(POpPMAIIHH,
MOCTYMAIONICH U3 Pa3HBIX HCTOYHHUKOB.

BNOJIOI'Us

buonorus —
COBOKYITHOCTh HayK O

3HAKOMCTBO ¢ 00BEKTaMU U3y4eHUsI OUOJIOTHH.
BrisBienue pomu  Oumosornu B ()OPMUPOBAHUU COBPEMEHHOM

KUBOH IIPUPOJE. €CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa W IPAKTHYECKOU

Meronbl Hay4HOT O JESTEIbHOCTH JIFOIEH.

MO3HaHMS B OMOJIOTHU

Knerka 3HAaKOMCTBO C KJIETOYHOW TEOpUEH CTpOEHUs OpraHU3MOB.
[lonyyenue  mpeacraBieHuss O  pPOJIM  OPraHUYECKUX U

HEOPraHWYECKUX BELIECTB B KIIETKE.
3HaHME CTPOEHUS KIETOK IO pe3yJbTaTaM pabOThl CO CBETOBBIM
MUKPOCKOIIOM.

YMeHue onucelBaTh MHKpPOIIpEnapaTsl KJIETOK pacTeHUH. YMeHue
CpPaBHUBATh CTPOEHHUE KJIETOK PACTEHUM U KMBOTHBIX IO T'OTOBBIM
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MUKpOIpenapaTam.

Opranusm

3HaHUE OCHOBHBIX CIOCOOOB Pa3MHOXEHHUS OPraHU3MOB, CTaIuil
OHTOI€HE3a Ha IPUMEpE YEIOBEKa.

3HaHME IPUYNH, BbI3bIBAIOIIUX HAPYIIEHHUS B Pa3BUTUU OPIaHU3MOB.
YMeHue  1nosb30BaThCA ~ IEHETHMYECKOM  TEPMHUHOJIOTHEH U
CUMBOJIMKOM, pelaTh IPOCTEHIINE TEHETUY ECKUE 3aJa4H.

3HaHMEe OCOOCHHOCTEHl HAacJIEJICTBEHHOM W HEHAaCJeICTBEHHOU
M3MEHYUBOCTH U MX OMOJIOTHYECKON POJIM B 9BOJIFOLIUH JKUBOTO.

Bun

YMeHue aHanu3upoBaTh M OLEHHBATH pAa3JIMYHbIE THIOTE3bI
MIPOM CXOKJICHUS KU3HU Ha 3eMIIe.

YMeHue mpoBOAUTHL OMUCaHUWE oOcoOeil ogHOro BUJA MO
MOP(HOIIOTUIECKOMY KPUTEPHIO.

Pa3BuTne crnocoOHOCTEH $ICHO W TOYHO H3JaraTb CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS, BOCIPHUHUMATH H
aHAIM3UPOBATh MHEHMsI COOECEIHMKOB, MPU3HABas MPaBO JIPYroro
YeJI0BEKAa HA UHOE MHEHHE.

YMeHne Jo0Ka3plBaThb POACTBO YEIOBEKA W  MIICKONMMUTAIOUIMX,
OOLTHOCTh M PABEHCTBO YEJIOBEUECKUX pac.

OKOCUCTEMBI

3HaHWE OCHOBHBIX HKOJOTHYECKHX (1)aKTOpOB U HUX BJIMAHUA Ha
OpPraHU3MBI.

3HaHHE OTIMYMTENBHBIX NPHU3HAKOB MCKYCCTBEHHBIX COOOIIECTB —
arpodKOCHCTEM.

IlonyuyeHue mnpeacTaBICHUSI O CXEME JKOCHUCTEMBl Ha IIpUMEpE
ouocdepsr.

I[GMOHCTpaHI/ISI YMCHUA ITIOCTaHOBKH Heﬂeﬁ JACATCIIbHOCTH,
IMJIaHUPOBAHHUE coOCTBEHHOI JACATCIIBHOCTH  AJId O OCTHXCHUA
IIOCTaBJICHHBIX Heﬂeﬁ, NpeABUACHHUSA BO3MOKHBIX PE3YJIbTATOB 3TUX
ﬂeﬁCTBHﬁ, OopraHn3anuu CaMOKOHTPOJIA MW OLCHKHU TOJYYCHHBIX
pe3ynbTaToB.

OO6yueHne coOIIOIEHUIO TPAaBUII TTOBEICHUS B MIPUPOJIE, OEpeKHOMY
OTHOIIIEHHUIO K OMOJIOTMYECKUM O0BEKTaM (paCTeHI/IHM 1 KMUBOTHBIM
U MX COOOIIeCTBaM) U UX OXpaHe

OPU3UKA

BBenenune

Pa3zButue crnocoOHOCTEH SCHO M TOYHO H3Jaratb CBOU MBICIH,
JOrn4eckl OOOCHOBBIBATH CBOIO TOYKY 3pPEHMsI, BOCIPHUHHMMATh U
aHaAJIM3UPOBATh MHEHMsI COOECEIHMKOB, IIPU3HABas MPaBO JPYroro
YeJIOBEKa HA NTHOE MHEHHE.

[IpuBenenue npuMepoB BIMSHUS OTKPBITUM B (U3UKE HA MPOrpecc B
TEXHUKE U TEXHOJOTUH TPOU3BOJCTBA.

Mexanuxa

Kunematuka

O3HaKOMIIEHHE CO CITOCOOaMU ONMUCAHUSI MEXaHUYECKOTO JABUKEHUS,
OCHOBHOM 3a71a4€il MEXaHUKHU.

N3ydyeHne  OCHOBHBIX  (U3WYECKUX  BEIMYMH  KUHEMATHKH:
nepeMenIeHust, CKOPOCTH, YCKOPEHHUSI.

HaOntonenne  OTHOCHUTENBHOCTHM ~ MEXAaHMYECKOro  JBUIKEHUS.
@opMyIMpOBaHUE 3aKOHA CJIOKEHUSI CKOPOCTEH.

HccnenoBanre paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBMKEHUS (Ha
npuMepe CBOOOTHOTO TAJCHHUS TeJI) M PAaBHOMEPHOTO JIBWIKEHUS
TeJa MO OKPY>KHOCTH.

[lonumanue  cmbicia OCHOBHBIX  (M3MYECKHX  BEIHYHH,
XapaKTEePU3YIOUINX PABHOMEPHOE JIBH)KEHUE Tella MO0 OKPY>KHOCTH.
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JnHamMuka

[lonnmanue  cMmpicia  Takux  (QU3MYECKUX  MOJeENeH,  Kak
MaTepuaibHas TOUKa, MHEpLUalbHas CHCTEMa OTCYeTa.

W3mepenune macchl Tena pa3iMuHbIMH criocobamu. M3mepenue cui
B3aUMOJICHCTBHS TeJl. BhluncieHne 3HaYeHUsT YCKOPEHHUS TeN IO
M3BECTHBIM 3HAYCHHSIM JICHCTBYIOIIMX CUJI M MAacC TEJL

YMeHue paznuuath CUIy TsSKeCcTH U Bec Tena. OObsicHEHHE U
MpUBEAEHUE IPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpumeHeHrne OCHOBHBIX MOHATHN, POPMYT U 3aKOHOB TUHAMUKU K
pEIIEHUIO 3a1a4.

3aKOHBI COXpAaHEHUS B
MEXaHUKe

OOBbscHeHne PCAKTUBHOI'O ABHMXXCHHA Ha OCHOBC 3aKOHA COXPaHCHHA
HMITYJIbCA. HpI/IMeHeHI/Ie 3dKOHAa COXpaHCHUA HUMITYJIbCa  IJIA
BBIUMCJICHUS U3MEHECHUM CKOpOCTeﬁ TCI IIPpHU UX B3aHMOﬂeﬁCTBHHX.
Breraucnenue pa6OTBI CHJI M H3MEHCHUS KHMHETHUYECKOH OHECPrun
Tena. Beramcnenue HOTCHI_II/IaJIBHOf/'I SHEPruu TCJI B I'paBUTAIUOHHOM
IIOJIC. XapaKTepI/ICTI/IKa IMPOU3BOAUTCIIBHOCT MAalllUH U I[BHFaTCHeﬁ
C UCIIOJIb30BaAHUEM ITIOHATHUA MOIIMHOCTH.

OcHo68b1 MONEKYIAPHOU PU3UKU U MEPMOOUHAMUKU

MounexkyinsipHas pu3uka

DopMynHpOBaHHE OCHOBHBIX ITOJIOXKEHUN MOJEKYJISPHO-
KWHETUYECKOH TEOopHH. BEIMONHEHNE SKCIIEpPUMEHTOB, CITY)KAIIUX
000CHOBaHHUEM MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Habmonenue
OpOYHOBCKOTO JABWKEHUS U siBJIeHUs U Py3uu.

Omnpeznenenue nmapaMeTpoB BeIECTBa B ra3000pa3HOM COCTOSHUH Ha
OCHOBAHUU YPaBHEHHsI COCTOSIHUS MI€aTIbHOrO ra3a.

[IpenacraBnennie B Buue rpaduka H3OXOPHOrO, H300apHOTO U
M30TEPMHYECKOI0 MPOLECCOB. BhIunciieHne cpeaHeld KHHETUYECKON
SHEPruM TEIJIOBOTO JABM)KEHUS MOJIEKYJI 10 U3BECTHOU TeMIlepaType
BeniecTBa. M3MepeHne BIaXKHOCTH BO3/IyXa.

TepmoauHaMuka

OKCIEPUMEHTAIBHOE HMCCIEN0BAHUE TEIJIOBBIX CBOMCTB BEILECTBA.
Pacuer kommyecTBa TEIUIOTHI, HEOOXOIUMOIO ISl OCYIIECTBICHUS
mpolecca IMPEBPAllleHHUs BeEIlecTBa M3  OAHOIO  arperaTHoro
COCTOSIHHS B IpYyToO€.

Pacuer wu3MeHeHUs BHyTpeHHEHl oSHepruu Tena, paboTel U
NEpPEeJaHHOI0 KOJMYECTBA TEIJIOTHl HA OCHOBAHMM IEPBOr0 3aKOHA
TepMoAHAaMHUKH. OOBsICHEHHE TPHHIUIIOB JEHCTBHUS TEIMJIOBBIX
MallIVH.

OcHnoewi 3JZ€Kmp00uHCZMuKM

:‘)J'ICKTp OCTaTHKa

Brluncnenne cui  B3aUMOAEHCTBUSL TOYEUHBIX  AJIEKTPUYECKUX
3apsJI0B.

Brruncienne HanpsHKEHHOCTH M MOTEHIMANA 3JEKTPUYECKOTO MOJIs
OJIHOT'O M HECKOJIbKMX TOYEUHBIX 3apsI0B.

H3mepenne pa3HOCTH OTEHLIHAJIOB.

[IpuBenenue  mpumMepoB MPOBOJAHUKOB,  JIUDJIEKTPUKOB u
KOH/IEHCATOPOB.

Habmonenue sBIEHUS AIEKTPOCTATUYECKON WHIYKIIUM W SIBJICHUS
MOJIIPU3ALIMM TUDJIEKTPUKA, HAXOSAILIET0Cs B 3JIEKTPUYECKOM MOJIE.

TlocTOSSHHBIN TOK

N3mepenne MouiHoctu 3nektpuueckoro toka. M3amepenne D/1C u
BHYTPEHHETO COIPOTHBJICHUS HCTOYHUKA TOKA.

COop W WCOBITAHHE OJJEKTPUYECKUX MEMed ¢  Pa3IudIHbIM
COCTMHEHHUEM TPOBOJTHHUKOB, PACUET UX IMapaMeTpPOB

MaruauTtHoe noJje

Ha6J'IIO}IeHI/Ie I[CI71CTBI/I$I MAaramMTHOIr'0 1moJjid Ha IMPOBOAHUK C TOKOM,
KapTHHOK MAaroMuTHBIX MOJICH.
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QdopMynupoBaHHE TMpaBWJAa JIEBOM pPyKH Ui ONpenesieHus
HaIlpaBJIeHUs CUJIbI AMIiepa.

Beruncnenue cui, JEHCTBYIONIMX HAa TPOBOJHUK C TOKOM B
MarHuTHOM noie, 00BsICHEHHUE MPUHIUTIA JEeUCTBHS
AJIEKTPOBUTATEIIS.

HccnenoBanue siBI€HUS 31€KTPOMAarHUTHOM MHTYKIIMH.

Konebanus u 6ol

Mexannyeckue
KOJICOaHUS U BOJIHBI

[TpuBenenue npumepoB KosedaTeNbHbIX ABMXKEHUU. MccnenoBanue
3aBUCUMOCTH TIEpHOJia KOJIeOaHWH MaTEeMaTHYECKOrO MasTHHKA OT
ero JUIMHBIL, MacChl M aMIUIMTYAbl KoJjiebaHui. OrnpeneneHue
YCKOPEHHsS] CBOOOJHOTO MaJCHHs C TOMOIIBI0 MAaTeMaTUYeCKOro
MasITHHKA.

HaGmronenne kosiebanuii 3Bywaniero Tena. [IpuBeneHue 3HaueHUS
CKOPOCTH paclpOCTpaHEHUs 3ByKa B Pa3JIMUHbBIX Cpelax.

YMeHue o0bSICHITh UCIIOJIb30BAaHUE YIIbTPa3ByKa B MEAHUIUHE.

:‘)J'ICKTPOMaFHI/ITHI)Ie
KOJIeOaHUS U BOJIHBI

Habmonenne ocuiuiorpaMM TapMOHUYECKUX KOJIeOaHHM CUITbI TOKa
B IIEITH.

OObsicHEeHHE TIpEBpAIICHUs] SHEPTUHM B HJEaJIbHOM KOjaeOaTelbHOM
KOHTYPE.

W3yuenue ycrpoiicTBa M NpUHLMIA JEHCTBUS TpaHCpopmaTopa.
AHanu3 cxeMmbl Nepeayyl JIEKTPOIHEPruu Ha OONbIINE PACCTOSHUS.
[IpuBenenue mnpuMepoB BUIOB PAJAUOCBA3H. 3HAKOMCTBO C
yCTpOWCTBAMHM, BXOJSIIMMH B CUCTEMY DA OCBSI3H.

OO6cyxaeHne 0CoOOEHHOCTEH pacpoCTpaHEHHUs PaJOBOJIH.

CBeTOBBIE BOJIHBI

[IpuMmeHeHnEe Ha NPAaKTUKE 3aKOHOB OTPAaXXEHWUs] U IPEIOMIICHHUS
CBeTa NpH peleHuH 3aaad. HaOmonenue sBieHus audpaxuuud U
JTUCTIEPCUU CBETA.

VYMeHHe CTpPOUTh H300pakeHMsI TNPEAMETOB, JaBaeMble JIMH3aMH.
Pacuer onnTHMYECKON CHJIBI JIMH3BIL.

Dnemenmul K6AHMOBOU huU3UKU

KBanTOBEIC CBOMCTBA
CBCTa

Ha6mronenne dotornexkrpudeckoro 3¢dexra. Pacuer makcumanbHoON
KHHETUYeCKOW SHEPTHH JIEKTPOHOB 1pu (HoTodddekTe.

dusuka atoma

®dopmymupoBaHue noctynatoB bopa. HaGmonenue nuaeiyaTtoro u
HEIPEPBIBHOTO CIIEKTPOB.

Pacuer 4acTOTHI ¥ JUIMHBI BOJIHBI HCITYCKAEMOI'O CBETA IIPH MEPEXOJIE
aTOMa M3 OJHOT'0 CTAllMOHAPHOI'O COCTOSIHUSA B APYTOE.

OObscHEeHNE NpUHIMIA 1N CTBUS J1a3epa.

®u3uKa aTOMHOrO si7pa
Y DJIEMEHTAPHBIX YaCTHI]

HaGmonenne TpekoB anbda-uacTuy B KaMmepe Bubcona.
Perucrpanus snepHbIX U3Iy4eHUN ¢ TOMOIIBIO cueTunka [ eirepa.
Pacuer sHepruu cBsI3u aTOMHBIX S7ED.

[TonnMaHue LIEHHOCTH HAy4YHOT'O TO3HAHMS MHpa HE BOOOIIE s
YeloBeYeCTBa B LIEJIOM, a Ul KaXJO0ro oOydyarollerocss JHUYHO,
LHEHHOCTH  OBJIQJICHUS  METOAOM  HAy4YHOro  IIO3HAHMSA I
JOCTMO)KEHHUS ycIiexa B JJF000M BHJ1€ PAKTHUECKOM 1eITeIbHOCTH.

Bcenennas u ee 960J1I0YUA

CrpoeHue u pa3BuTue
Bcenennon

OO0bsicHEHNE MOJIENTU paciIvpsroIIeics BeeneHHoi.

[Ipoucxoxaenne
CoJIHEYHOH CHCTEMBI

HaGmronenne 3Be3n, JlyHel u muianer B Teneckomn. Habmomenue
COJIHEYHBIX IISITEH C IIOMOIIBIO TEJIECKOIIA.
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YYEBHO-METOAUYECKOE
N MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOI'PAMMBbI YYEBHOM JUCIUIIJIUHBI
«ECTECTBO3HAHMUE»

OcBoenne mporpaMmbl  ydeObHOW mucnumuiiHbl  «EcTrecTBo3HaHUE
npearoiaraeT HaJindue B TPodeCCHOHAIBHONW 00pa30BaTeIbHON OpraHu3aIu,
peam3yroniei 00pa3oBaTeNbHYI0 MPOrPaMMy CPEIHEro OO0IIero oOpa3oBaHUS B
npenenax ocBoeHuss OIIOII CIIO na 6a3e ocHOBHOro o0Iero oo6pa3zoBaHuUs,
y4eOHbIX KaOWHETOB MO (U3MKE, XUMHH, OWOJOTUH, B KOTOPBIX HMEETCS
BO3MOXXHOCTh OO€CHeuuTh CBOOOAHBIN NOCTyl B MHTEpHET BO BpeMsl y4eOHOro
3aHITHS U B IEPHUOJ] BHEYYECOHOU EATEIHHOCTH 00 yJaromUXCsl.

B cocTaB kaObuHeToB 1o Qpu3nKe, XUMHUH, OUOJIOTHH BXOJAT Jab0paTOpuu ¢
71a00PaHTCKON KOMHATOM.

[Tomemienust kaOuHETOB (DU3UKH, XUMHUU UM OWUOJOTUHM  JIOJDKHBI
yIOBIETBOPATh TpeOoBaHUAM CaHUTAPHO-INMHUAEMHOJIOTHYCCKUX TMPaBWI |
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIllEHBl THUIIOBBIM
00Opy/OBaHWEM, YyKa3aHHBIM B HACTOSIIMX TpPEOOBaHUSAX, B TOM UUCIHE
CHEUAIM3UPOBAHHON  ydyeOHOM  MeOenpl0 M CpelacTBaMu  OOydeHwus,
JOCTaTOYHBIMA  JIJII  BBIMIOJHEHUS TPEOOBaHWM K  YPOBHIO  MOJATOTOBKH
00yJaromuxcs.

B kabunerax mOMKHO OBITh MYJIBTUMEOUHHOE  O00OPYIOBaHUE,
MOCPEACTBOM  KOTOPOrO  Y4YacTHUKH  00pa3oBaTelIbHOrO Ipoliecca MOTYT
MIPOCMATPUBATh BU3YaIbHYIO MHGOPMANUIO MO (PU3MKE, CO37aBaTh MPE3CHTAIINH,
BUJIEOMATEepUaIIbl U T. TI.

B cocraB y4eOHO-METOAMYECKOTO ¥  MaTepHaIbHO-TEXHUYECKOTO
oOecreyeHust MPorpaMmbl Y4eOHON JUCIUTUIIMHBI « ECTECTBO3HAHUE) BXOJST:

® MHOTO()YHKITMOHATLHBIN KOMIUIEKC TIPETogaBaTers;

® HarsIAHbIE MOCOOUS (KOMILJIEKTHI Y4eOHbIX TaOMul, IJIAKaTOB, TOPTPETHI
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BBIIAIOIINXCS YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

¢ HH(POPMAIMOHHO-KOMM YHUKAITMOHHBIEC CPEJICTBA;

® SKpPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT 3JIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECCKHE CPEJICTBA O0yUCHUS;

® JIEMOHCTPALIMOHHOE 000pyAoBaHUE (0OIIEro Ha3HAYEHUS U TEeMaTUYECKUE
HaOOpHI);

e nabopatopHoe oOopymoBaHue (00mIEr0 Ha3HAYCHUS W TEMaTHYECKUE
HAa0OpBI, B TOM YHCJIC JJIsl TTIOCTAHOBKH JEMOHCTPAIIMOHHOTO W YYEHUYECKOTO
AKCIIEPUMEHTA, PEAKTUBBI);

® CTaTWYECKHWE, IUHAMHYECKHE, JIEMOHCTPAIIMOHHBIE U pa3aaTOYHbIC
MOJICIH, BKITIOYAst HATYPATbHBIC O0OBEKTHI;

® BCIIOMOTaTelIbHOE 00OPYIOBAHHUE;

® KOMIUICKT TEXHUYECKOM JIOKYMEHTallud, B TOM YMCJE I[acropra Ha
cpencTtBa O0y4YeHUs, MWHCTPYKIMU IO HMX HUCHOJB30BAHUI0O W TEXHHUKE
0e30MacHOCTH;

e OHOMMOTEYHBIN (HOH/I.

B Oubmuoreunsii ¢GoHI BXOAAT YYEOHUKH, YIECOHO-METOIUUYECKUE
koMiuiekTel  (YMK), ofecneunBaronye OCBOCHHE Yy4eOHOW  JUCHUIUIMHBI
«EcrecTBO3HAHME», PEKOMEHIOBAHHBIC WM JOMYIICHHBIE /I HWCIOJIh30BaHUS B
npodeccruoHaNbHBIX o0pa3oBaTeIbHbIX OpraHu3alusx, pealu3yIoIMX
o0pa3oBaTeIbHYI0 TIPOrpaMMy CpeaHEro ooOmero oOpa3oBaHHs B TIpenesax
ocBoenus OIIOIT CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus.

bubmuoTteunplit  ¢GoHg  MOXET  OBITh  JIONOJMHEH  (PU3UYECKUMU
SHIMKJIONEAUSIMU, aTiacamu, CJIOBapsIMHU, CIPABOYHHUKAMU MO (U3UKE, XUMUH,
OMOJIOTMY, HAYYHOM M HAyYHO-TIOMYJISIPHOW JINTEPATypOil €CTECTBEHHO-HAYYHOTO
COJICPIKaHMUSI.

B mpomecce  ocBoeHHss ~— mporpaMMbl  y4e€OHOW — JAMCIHUIUIMHBI

«EcTtecTBO3HaHue) CTYACHTbI JOJDKHBI HMCTb BO3MOXHOCTH O0CTyIla K
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QJICKTPOHHBIM y‘l€6HBIM MarcpuajiaMm I10 CCTCCTBO3HAHUIO, BKIIIOYaA (I)I/ISHKY,
XUMHUIO, 6I/IOJIOFI/IIO, HMCIOIMMMCA B CBO6OIIHOM JOCTYIIC B CCTH I/IHTepHCT

(37IEKTPOHHBIM KHUTaM, MPAaKTUKyMaM, TectaM, MareprasiaM EI'D u ap.).
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