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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma pazpaborana Ha ocHoBe Tpeboanuii ®I'OC cpegHero ooIIeTO
oOpa3zoBaHms, TPEABIBIIEMBIX K CTPYKType, COJEpPKaHUIO U pe3yJbTaTaM
OCBOCHHSI y4yeOHOUW auciuiuimabl  «EcTecTBO3HaHWE», B COOTBETCTBHUH C
PexomenpanusiMu 1o opraHu3alMK MOJYyYEHHsI CpEeIHEro o0Iiero oopa3oBaHus B
mpeaenax OCBOSHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOQECCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUsA C Y4eTOM TpeOOBaHUMN
dbenepabHBIX TOCYAapCTBEHHBIX 00pA30BATENbHBIX CTAaHAAPTOB U TOIydaeMOu
npodeccu WM CHEHUATbHOCTH CpeAHEero NpodeccCHOHaIbHOTO 00pa3oBaHUs
(mucemo JlemapTraMeHTa TrOCYJIapCTBEHHOM TMOJMTUKUM B cdepe MOATOTOBKU
pabouux kaapos u JI1O Munob6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue nporpamMmmbl « EcTrecTBO3HaHME) HAPABIECHO HA JOCTHKEHUE
CIEIYIOIIMNX LETICH:

. OCBOCHHE 3HAaHHHW O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHE
MHUpa ¥ METOJ[aX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanbOoJjee BaXKHBIMHA HUIEIMU
U JIOCTHKEHUSIMA €CTECTBO3HAHUSI, OKa3aBIIMMH ONpPEACISIONIee BIUSHHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

. OBJIAJICHUE YMEHUSIMU TPUMEHSTh MOJYYEHHbIE 3HAHUS A
OOBSCHEHMsS]  SIBJICHUM  OKPY’XKAIOIIEro MUpa, BOCHPHUATHS  HMHPOpMaLUU
€CTECTBEHHO-HAYYHOT0 U MPOo(ecCHOHAIbHO 3HAYUMOIO COJIEPKAHUS; pa3BUTHE
MHTEJUIEKTYJIbHBIX, TBOPYECKUX CIOCOOHOCTENM M KPUTUYECKOTO MBIIUJICHUS B
X0JIe MPOBEJEHUSI MPOCTEHIIINX UCCIEeI0BAaHUN, aHAIN3a SBJICHUM, BOCIPUITHS U
WHTEPHPETALNN €CTECTBEHHO-HAYYHON HH(pOpMAaIUK;

. BOCIIUTAaHUE YOEXKJICHHOCTH B BO3MOXXHOCTU TIO3HAHUSI 3aKOHHOMN
OPUPOJIBl U HCHOJIb30BAHUS JIOCTMKEHHM €CTECTBEHHBIX HAayK ISl Pa3BUTHUA
IMBWIN3ALNY U TOBBIIICHUSI KAUECTBA KU3HMU;

. MPUMEHEHNE E€CTECTBEHHO-HAYYHBIX 3HAHWUW B MPO¢eCcCHOHATBHON
NEATEIBHOCTH M MOBCEOHEBHOM JKM3HA Uil oOecredeHuss Oe30IMacHOCTH
KU3HEJEATEIbHOCTH, TPAMOTHOTO HCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJOTHIA;
OXpaHbI 3I0POBbS, OKPYKAIOIIEH CpEJIbl.

Pabouas mporpamma yueOHON AUCIHUIUIMHBI SBJISIETCS YaCThIO MPOTrPaMMBI
MOJATOTOBKHU CIIEUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC cpennero
o011ero oopa3oBaHuUs

2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JJUCIUATLIMHBI
«ECTECCTBO3HAHMUE»

EcTecTBO3HaHNE — HayKa O BJICHHUSX U 3aKOHax Npupojbl. COBpeMEHHOE
€CTECTBO3HAHHWE BKIIIOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaClCid, U3
KOTOpBIX HauOoliee BaXKHBIMU SBISIIOTCS (Qu3uka, Xxumusa u Ouonorus. OHO
OXBaTBIBAET LIMPOKHUI CIIEKTP BOMPOCOB O Pa3HOOOPAa3HBIX CBOMCTBAX OOBEKTOB
MIPUPOJIBI, KOTOPBIE MOYKHO PaCCMaTpUBaTh KaK €UHOE LETIOE.

EcTrecTBEHHO-HAy4YHbIE 3HAHWS, OCHOBAHHBIE HA HUX TEXHOJIOTUU
dbopMHpYIOT HOBBIM 00pa3 Xu3HU. BbICOKOOOpa30BaHHBIN YETOBEK HE MOXKET
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JTUCTAHITUPOBAThCS OT (PyHIAMEHTaIbHBIX 3HAHWU 00 OKpYXKAloIIeM MHpe, He
pPHUCKYsl OKa3zaTbCsi OeCrOMOUIHBIM B MpodeccHoHalbHOM AesTenbHoCTH. JIro0oe
MEPCIIEKTUBHOE HANPABJICHUE JAEATEIbHOCTH 4YEJIOBEKA MNPSIMO WIH KOCBEHHO
CBSI3aHO C HOBOW MaTepHaibHOW 0a30i1 U HOBBIMU TE€XHOJOTHSAMH, U 3HAHUE HUX
€CTECTBEHHO-HAYYHOW CYITHOCTH — 3aKOH ycCIexa.

EcrecTBO3HaHHE — HEOTHEMJIEMAsI COCTABJISIIONIAS KYJIbTYpPbI: ONPEAEISSA
MHUPOBO33pEHNE YEJIOBEKAa, OHO NPOHUKACT W B TyMaHUTapHYIO cdepy, u B
OOIIIECTBEHHYIO  JKW3Hb.  PallMOHANbHBIA  €CTECTBEHHO-HAYUHBIH  METO,
chopMHUpPOBABIIMIICSI B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT eCTeCTBEHHO-
HAyYHYI0 KapTHHY MHUpa, HEKOoe o0pasHo-puiocodckoe 0000IeHNEe HAyYHBIX
3HaHUM.

OcCHOBY ecCTeCTBO3HaHMs TpeACTaBiseT (U3MKa — Hayka O NPUPOJE,
u3yyarniasi Hauboyiee BaXKHbIE SIBJICHUS, 3aKOHbl U CBOMCTBAa MaTEPUATIBLHOIO
mupa. B ¢usuke ycraHaBiMBalOTCS yHHBEpCAJIbHBbIE 3aKOHBI, CIPABEMJIMBOCTD
KOTOPBIX MOJTBEPKJIAETCSI HE TOJBKO B 3€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX
IIPOCTPAHCTBAaX, HO M BO Bcerd BcenenHoil. B 3roM 3akiroyaercs OAUH U3
CYIIECTBEHHBIX NpPHU3HAKOB (u3uku Kak (yHmaMeHTanbHOW Hayku. Dusmka
3aHMMAeT 0CO00€ MECTO CPENIM €CTECTBEHHBIX HAYK, IIOITOMY €€ TIPUHSITO CUUTAThH
JUIEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SBJIICHHUSX M 3aKOHAX MPUPOJBI BKIHOYAET
TaKXXe OJIHY M3 BKHEUIINX OTPACIEN — XUMHUIO.

Xumuss — Hayka O BEUIECTBAX, HMX COCTaBe, CTPOEHUHU, CBOMCTBaX,
MpoIleccax MPEBPAICHUS, HCHOJb30BAHUM 3aKOHOB XHMHUU B MPAKTUYECKOU
NEATEIIbHOCTH JIIO/IEH, B CO3JJaHUH HOBBIX MAaTEpUAJIOB.

buonoruss — cocrtaBHasg 4acTh €CTECTBO3HAHUS. JTO HayKa O KHUBOWU
npupojie. OHa M3ydaeT PACTUTENbHBIN, )KUBOTHBII MUP U 4YEJIOBEKA, UCIOJIb3YS
KaK COOCTBEHHBIE METOJ/bl, TaK U METOJbl JAPYTUX HAYyK, B YACTHOCTH (DU3MKH,
XUMHUHM U MAaTE€MATUKU: HAOJIOAEHUS, SKCIIEPUMEHThI, UCCIAEAOBAHUS C MTOMOIIBIO
CBETOBOTO M AJIEKTPOHHOIO MHUKPOCKONA, 0OpabOTKY CTATUCTUYECKUX JAaHHBIX
METOJaMHU  MaTEMAaTHYEeCKOM  CTaTUCTUKA W JAp. buoiorus  BBISBISET
3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€ MPOSIBICHUSIX, B TOM YKCIie OOMEH
BEILIECTB, POCT, Pa3MHOXEHUE, HACIIEICTBEHHOCTh, U3MEHUUBOCTh, IBOJIOLUIO U
zp.

B mporecce peann3anuu  COAEpPKAHUSA y4eOHON JUCIUIUINHBI
«EcTecTBO3HaHME» 3HAUYUMO u3yudeHHE pasnena «Dusnka», KOTOPbI BHOCHT
CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHHM 00 OKpy»>aroleM MUpe. ITOT paszien

SBJIIETCSI CHCTEMOOOPA3YIOIIUM JUIsl JPYTHUX pa3feiaoB y4eOHON HUCIHUILIMHEI,
MOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEKAT B OCHOBE COJIEP)KAHHS KypPCOB XUMHUU U
OHOJIOTHH.

[Tpu n3ydeHnn yuyeOHOro MaTepHalia o XMMHUHA U OMOJIOTHH aKIIEHTUPYETCSI
BHUMAaHHE 00YyYaIOMUXCs Ha )KU3HEHHO BAXKHBIX 00BEKTaX MPUPOJIBI U OPTaHU3ME
yeyoBeka. DTo ruapocdepa, armocdepa u 6mocdepa, KOTOpbIe pacCMaTPHBAIOTCS
C TOYKM 3pEHUS XHUMHYECKMX COCTAaBOB W CBOWCTB, WX 3HA4YCHUS IS
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KHU3HEJCSITEIIbHOCTH JIIOCH, ATO COJEp:KaHHEe, OCBEIIAIOIee POJIb BaKHEUIINX
XUMHYECKHX DJIEMEHTOB B OpraHH3ME YeJIOBEKa, BOMPOCHI OXpaHbl 370POBbS,
npo(UIaKTUKKA 3a00J€BAaHUN U BPEIHBIX MPUBBIYEK, IOCIEACTBUI H3MEHEHHUS
Cpenbl 0OUTaHUs YelIOBEKa AJIs YeIOBEUECKON [IMBIIIA3ALIHH.

3aMeTHOE MECTO B COJIEP)KaHHUU y4eOHOU AUCIMIUIMHBI 3aHUMAET y4eOHBIN
MaTepuai, He TOJbKO (OPMUPYIOIIMN E€CTECTBEHHO-HAYUYHYIO KApTUHY MHpa y
CTYJEHTOB, HO U PACKPBIBAIOLINI MPAKTUYECKOE 3HAYEHUE €CTECTBEHHO-HAYYHBIX
3HaHUW BO Bcex cdepax KHU3HU COBPEMEHHOrO OOIIEeCTBa, B TOM 4YHUCJIE B
IryMaHUTapHOH cdepe.

B nienom yuebnas mucnmmimaa « EctecTBo3HaHUEY, B COAEPKAaHUHA KOTOPOI
BEJYLIUM KOMIIOHEHTOM SIBJISIFOTCSI HAy4YHbl€ 3HAaHHUS M HAy4yHblE METO[bI
MO3HAHMS, O3BOJIAET CPOPMUPOBATH Y OOYUAIOMIMXCS LIETOCTHYIO €CTECTBEHHO-
Hay4yHyH0 KapTHMHY MuUpa, MNOpoOyAWTh y HHUX SMOIMOHAIbHO-LIEHHOCTHOE
OTHOIIEHHE K H3Yy4aeMOMY MaTepuaily, TOTOBHOCTh K BBIOOpY JAeWCTBUM
OTIpeIeNICHHON HaNpaBIE€HHOCTH, YMEHUE KPUTHUYECKH OIICHHBATh CBOM U UYXKHE
NEHCTBUS U MOCTYIIKH.

Nzyuenne oOmeoOpazoBarensHOl  yueOHOW aucruiuimabl «EcTecTBo3HAHME)
3aBepIIaeTCs MOIBECHUEM UTOTOB B (hopme AuddHepeHIIUPOBAHHOTO 3a4eTa.

3. MECTO JUCHUIIJINHBI B MTPOT'PAMME ITOATI'OTOBKHA
CIHEIIMAJIMCTOB

Vuebnasa nucuuminHa «EctectBo3Hanue» (OY/[.10) oTHOcUTCS K LMKITY
obmeobpazoBarensHoii moarotoBku (OIl), cpemnee ob6mee oOpazoBanue (CO),
obmue yaeonsie nucuurinabl (OY ).

4. PE3YJIBTATHI OCBOEHUS YYEBHOI
JUCHMUILIAHBI

OcBoeHue couepkaHusi y4yeOHOW  JUCHUIUIMHBI  «EcTecTBO3HAHUE)
00ecreurBaeT JOCTHKEHHUE CTYAEHTaMU CIIEIYIOIUX Pe3yIbTaTOB:

. JIUYHOCMHbBIX

— YCTOWYMBBIA HHTEpPEC K HCTOPUM M JOCTIDKEHUSM B o00nactu
€CTECTBEHHBIX HayK, YyBCTBO F'OPJOCTH 3a POCCUNCKHE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K  TIPOAODKEHHIO  00pa3oBaHUs,  IMOBBIIICHUIO
KBaIMpUKaLMM B HU30paHHOM  MpodecCHOHANBHOM  JAESITENIBHOCTH €
UCIIOJIb30BAaHUEM 3HAHUM B 00J1aCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAaHME 3HAYMMOCTH KOMIETEHIMH B o0jacTu
€CTECTBEHHBIX HAyK [Js 4eJoBeKa M OOIlecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOIMYECKUE JOCTH)KEHHA B o0nacTh (U3MKH, XUMHH, OHONOTMM Ui
NOBBILIEHUS] COOCTBEHHOTO MHTEJUIEKTYaJbHOI'O Ppa3BUTHS B  BbIOpaHHOU
1po(hecCUOHATIBHOM NeATENbHOCTH;

— YMEHHE NPOAHAIM3UPOBATH  TEXHOIEHHBIE  IOCIEACTBHA  JUIA
OKpY’Karollen cpeibl, ObITOBOM U MPOU3BOJCTBEHHOMN AESATENBHOCTH YEJIOBEKA,
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- TOTOBHOCTh  CaMOCTOATENLHO  JTOOBIBaTHh  HOBBIE  TJIsi  ceOs
€CTECTBEHHO-HAYYHbIE 3HAHUSA C HCIOJIB30BAaHUEM [JIi STOT0 JOCTYMHBIX
MCTOYHUKOB UH(MOpMAITIH;

- yMEHUE YIOpaBisATh  CBOEU [O3HABATENbHOW JIE€ATEIIbHOCTBIO,
MIPOBOJUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- yMEHUE BBICTPAWBAaTh KOHCTPYKTHBHBICE B3aMMOOTHOIICHHS B
KOMaH/I€ M0 PEIICHUIO 00IKX 33/1a4 B 001aCTH €CTECTBO3HAHUS;

. MemanpeomMemHuix:

- OBJIAJICHUEC yMEHUSMH W  HaBBIKAMH  Pa3JIMYHBIX  BUJIOB
MO03HABATEILHOM JIEATETLHOCTH JJI WU3YYEHHUS Pa3HBIX CTOPOH OKPYXKAIOIIETO
€CTECTBEHHOT'O MUPAa;

- NPUMEHEHUE OCHOBHBIX METO/IOB MO3HaHUs (HAOMIOACHUS, HAYYHOTO
HKCIIEPUMEHTA) JJIsl U3YUYEHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOJMMOCTb  CTaJKHUBAThCS B
npodeccuoHanbHOU chepe;

- yMEHUE OINpeAeNsaTh eI W 3aJadd JeATeITbHOCTH, BBIOMPATH
CpencTBa ISl UX OCTHKCHUS Ha MPAKTHKE;

- YMEHUE WCIONb30BaTh PA3IMYHbIE WMCTOYHUKH IS TOJyYCHUS
€CTECTBEHHO- HAy4yHOW WHGOpMAIMK ¥ OIEHWBATh €€ JOCTOBEPHOCTHh IS
JOCTHKEHHUSI TIOCTAB- JICHHBIX 1I€JIeH U 3a]1ay;

. npeomMemHbIX:

- c(hOPMUPOBAHHOCTh TPEJICTABIEHUA O I1EJIOCTHOH COBPEMEHHOMN
€CTECTBEHHO- Hay4YHOU KapTUHE MUpPA, MPUPOJIE KAK €IUHOMN LIETOCTHOU CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKA, MPUPOJbI M OOLIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacmTadax BceneHnnoi;

- BJIAJICHUE 3HAHUSIMU O HAanOOJIee BAKHBIX OTKPBITUSIX U JOCTHKCHUSIX
B 00JaCTM €CTECTBO3HAHUS, IOBIUSBIINX HA HBOJIIOIUIO TIPEICTABICHUNU O
IPUPOE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- c(hOPMUPOBAHHOCTh yMEHHUSI MPUMEHSATh €CTECTBEHHO-HAYYHbIE
3HaHUS i1 OOBSICHEHUS OKPYKAIOIIUX SIBIICHUH, COXpaHEHUs 3/10pOBbs,
obOecrieueHrs O€30MACHOCTU >KU3HEAESITENbHOCTH, OEpEeKHOTO OTHOIICHUS K
NpUPOJIC, PAIMOHATBHOTO MPUPOJONOJIB30BAHMS, a TAKXKE BBIIOJIHEHUS POJIU
IPaMOTHOI'O OTPEOUTENS;

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O HAYyYHOM METOJIE MTO3HAHUS
IPUPOBI U CPENICTBAX U3YUEHHUS] MEraMmHpa, MaKpOMHUpPa U MUKPOMUPA; BIaJICHHUE
nprueMaMi E€CTECTBEHHO-HAYYHBIX HAOJIOJCHUM, ONBITOB, HWCCICAOBAHWN U
OIIEHKH JIOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTATOB;

- BJIaJICHUE TIOHATUHHBIM aIapaToM €CTECTBEHHBIX HayK,
MO3BOJIAIOIIMM TI03HABaTh MHpP, Y4YaCTBOBATh B JUCKYCCHSIX IO €CTECTBEHHO-
HAy4YHBIM BOIIPOCaM, HCIIOJIb30BaTh pPAa3IMYHbIE WCTOYHWUKHA WHGOpPMALUU IS
MOJITOTOBKKA COOCTBEHHBIX PadOT, KPUTHUECKH OTHOCUTHCS K coobmenusm CMU,
coJiepKaIiiuM HayYHYI0 HH(HOPMAIIHIO;

- c(hOpMUPOBAHHOCTh YMEHWN TOHMMATh 3HAYUMOCTH €CTECTBEHHO-
HAYYHOTO 3HAHUSA IS KaXJIO0TO YeJIOBEeKa HE3aBHCHMO OT €ro NpodeCCHOHATBLHON
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JeSITEIbHOCTH, pa3indarh (DaKThl M OLICHKH, CPABHUBATH OIICHOYHBIE BBIBOJBI,
BUJIETh UX CBSA3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C OINPEAECICHHOU
CHUCTEMOH 1IEHHOCTEM.
Ilpomecc w3ydyeHMss JMCOMIUVIMBI HAmpaBjJeH Ha  (OpMHpPOBaHHUeE
JIMYHOCTHBIX Pe3yJIbTATOB:

— JIP.4.5 pa3BuTHE KOMIIETEHLIMII COTPYJIHHYECTBA CO CBEPCTHUKAMH, IETHMU
MJIQJIIIET0 BO3PACTa, B3POCIBIMU B 00pa30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4e0HOUCCIIEe10BATENbCKON, IPOEKTHOM U APYTUX BUAAX JEATEIBHOCTH.

— JIP.5.1 MupoBO33peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{, 3HAYMUMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHMYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHON MH(OpMaLMEN O MePEAOBbIX JOCTUKEHUSIX U OTKPBITHSIX
MHUPOBOI U OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MHpPA U OOIIECTBA;

— JIP.7.2 oco3HaHHbIl BbIOOp Oynymiei mpodeccun Kak MTyTh H  CHOCOO
pean3anuyu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB.

5. CTPYKTYPA U COAEP KXAHHUE YUYEBHOM JUCHHUITJINHBI
«EcTecTBO3HAHHE»

5.1 O0bem yueOHO# TUCHMILUIMHBI U BHAbI Y4e0OHOI padoThI

Bupa yueOHoi1 padoThI Oo6bem
4acoB
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 164
Oo0s13aTeIbHAs ayAUTOPHAsI y4eOHAsi HATPY3Ka (Bcero) 108
B TOM YHCIIE:
— JIEKIUU 56
— TPaKTUYECKUE 3aHATHS 52
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 56
Hmoeosas ammecmayus 6 ghopme oughgpepenyuposannozo 3auema 6o 2 cemecmpe.




5.2 TemaTnuyeckuii IVIaH U coiep:KaHue Y4eOHOI qTucHUILIUHBI «EcTecTBO3HaHUE»

HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, O0bem yacoB Yposenn
pa3esioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4arImmXxcs. 0CBOEHMSI
1 2 3 4
Beenenue Coaepixanue yueOHOro MaTepuajia 1 1
Beenenue. ®usuka — ¢yHIameHTanbHas Hayka O TpUpojie. ECTeCTBEHHO-HAyYHBIH
METOJ MO3HAHUS, €r0 BO3MOXXHOCTH U TPaHULIBI TPUMEHUMOCTH.
OKCIepUMEHT M TEOpHs B MPOIECcCe MO3HAHUS MPHPOIbl. MoaenupoBaHue (HU3NIECKUX
SIBJIECHMA W TpolleccoB. EcTecTBEeHHO-Hay4yHas KapTMHA MHpa M €€ BaKHeHWIue
COCTABJISIIOLINE.
EnnHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BellecTBa Bo BeeneHHoi. OTKpbITUS B QU3NKE —
OCHOBA TpOTpecca B TEXHUKE M TEXHOIOTHH MTPON3BOACTRA.
Paznen 1. ®uznka Conep:xxanue y4ueOHOro MaTepuaJia 5 2
Tema 1.1 Mexanuka KunemaTruka. Mexanndyeckoe apmwxkenue. Cucrema orcuera. TpaeKkTOpHsl ABHKEHUS.
[Iyte.  Ilepememenme. PaBHOMepHOEe — mpsmMonuHelHOe  mBIKeHHE.  CKOPOCTS.
OTHOCHUTENIFHOCT, MEXAaHMYECKOTO JBIDKCHHSA. 3aKOH CJIOXKEHHs ckopoctedd. ['paduxu
JIBUOKCHUS.
CpenHAs  CKOpPOCTH TPH  HEPABHOMEPHOM  [BWKEHHH. MTHOBEHHass  CKOpPOCTb.
PaBHOyCKOpeHHOE TIpsSMONIMHEHHOE IBIDKEHHE. Yckopenue. CBoOOmHOE TajcHHE TeIl.
KpuBonuneiinoe apmwxeHue. YrioBas CKOpOCTb. PaBHOMEpHOE IBIKEHHE MO0 OKPY>KHOCTH.
LleHTpOoCTpeMuTENEHOE YCKOPEHHE.
Junamuxa. Macca u cuna. BzaumoneiictBue ten. 3akoHsl fuHaMuKH. CHIIBL B IPUPOJIE.
CrniocoOrl m3Mepenus cuil. HepuuanbHas cucreMa oTcuera. 3aKOH BCEMHUPHOIO TATOTCHHS.
HesecomocTs.
3akoHbl coXpaHeHUsI B MexaHuke. VMmynbc Tena. 3akOH COXpaHEHHS HMITYJbCA.
PeaktuBHoe aBmwxenune. Mexanudeckas padora. MomHocts. PaboTa cuibl TATOTEHUS, CHITBI
YIPYTOCTH U CHIIBI TpeHus. Mexanndeckas sHeprusa. Knnetnueckas sHeprust. Kunerndeckas
sHeprus u padota. [loreHnmansHas sHEprus B TpaBUTAMOHHOM 1oute. [loTeHImansHast
SHEPTHUs YIPYTo AeOpPMUPOBAHHOTO Tesla. 3aKOH COXPaHEHUs MOJIHOW MeXaHHYEeCKON
JHEPTHUH.
IIpakTH4yeckne 3aHATUA 4 2




Hemoncmpayuu

OTHOCUTENEHOCTh MEXaHUIECKOTO JABMKEHUSI.

Bubl MexaHMYECKOrO IBUKEHUS.

HNueprHOCTS TEIL

3aBUCHMOCTH YCKOPEHHS TeJla OT €r0 MacChl M CHJIBI, IEHCTBYIOMIEH Ha TEIO.
PaBeHCTBO M MPOTUBOMOJIOKHOCTD HAIIPABIEHUS CHJI IEHCTBUS U IPOTHUBOAEHCTBHSL.
HesecomocTs.

PeakTuBHOE IBUKEHME, MOJIEIb PAKETHI.

W3MeHeHne Hepruy NPy COBEPIICHUH PaOOTHI.

IlIpakmuueckoe 3anamue

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS OT Macchl Tefa.

Tema 1.2. OcHOBBI
MOJICKYJIIPHOU (PU3HKH
Y TEPMOJIMHAMUKHU

Conep:xxkanue y4ueOHOro MaTepuasia

Moaekyasipuas ¢pu3nuka. ATOMUCTHYECKAS TEOPHUS CTPOCHUs BemecTBa. HabmroneHus u
OTIBITHI, TTOJTBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHUE BelllecTBa. Macchl U pa3Mephl
MoJekys. TerioBoe ABMKEHHE YacTull BellecTBa. bpoyHoBckoe nBukeHue. MeanbHblid ras.
TemmepaTypa Kak Mepa CpeAHEW KUHETHUECKOW YHEPrUU YacTHUIl. YPaBHEHUE COCTOSHUS
uaeansHoro raza. Mzompomecchl m mx rpaduku. OOBSCHEHHE arperaTHbIX COCTOSHUI
BemiecTBa M (a30BBIX TEPEXOJOB MEXAYy HHMH Ha OCHOBE aTOMHO-MOJEKYJISPHBIX
MIPEACTABICHUM.

CBsi3b MKy JIABICHUEM U CPEIHEH KMHETUYECKON 3Hepruel MoJieKy ra3a. Pabora rasa.
Mogens xuakoctu. IIoBEepXHOCTHOE HaTsXKEHHME W cMauduMBaHue. Kpucramindeckue u
amop¢HsbIe BemecTBa. JKuIKne KpUCTasuIb.

Tepmonunamuka. BayTpernsis sHeprus. PaboTa u Termmootaga Kak Croco0bl H3MEHEHUS
BHyTpeHHe anepruu. [IepBblil 1 BTOpOii 3aKOHBI TepMOAUHAMUKH. [IpUHIUIIBI [eHCTBUS
terioBbix MaiuH. KITJI TeruioBsix gurareneid. TenaoBble MalIMHBI M UX IPUMEHEHHUE.
DKoJoruueckre npo0IeMbl, CBSI3aHHBIC ¢ IPUMEHEHUEM TEIUIOBBIX MAIIIMH, H MTPOOJIEMBI
DHEPTOCOCPEIKEHUS.

IIpakTHYecKkue 3aHATHSA

Hemoncmpayuu

JBrmxenne OpOyHOBCKMX YaCTHII.

Huddysus.

SIBneHus: MOBEPXHOCTHOT'O HATSXKEHUS U CMAaYUBaAHUSL.
Kpucranmsl, amopdHBIE BemecTBa, KUIKOKPUCTAIUTMYECKUE TENa.
W3MmeHeHne BHYTPEHHEH 3HEPTUU TeJl IIPU COBEPILICHUM PabOTHI.




Tema 1.3. OcHOBEI
3JICKTPOAUHAMUKHI

Conep:xanue y4eOHOro MaTepuaJia

JyekTpocTaTKa. B3anMomeicTBue 3apsHKEHHBIX TeJl. DJIEKTPUYSCKAN 3apsa. 3aKoH
COXPAaHEHHUS DJJIEKTPUUECKOro 3apsana. 3akoH KymoHa. DnekTpocTatmdeckoe IOJE, €ro
OCHOBHBIC XapaKTEPUCTUKH M CBI3b MEXJy HUMH. [IpOBOAHHMKM U U30JATOPHI B
JNIEKTPOCTATUYECKOM  TOJIe.  ODNEKTpUYecKas  eMKOCTh  KOHJEHcaTtopa.  OHeprus
3EKTPOCTATUIECKOTO TIOJSL.

HocTossnnbiii TOK. [locTosHHBIN anekTpuueckuid Tok. Cuia TOKa, HaNpsHKEHUE,
JNIEKTPUIECKOE COMPOTHBICHKE. 3akoH OMa Ui ydacTKa HeNH W MOJHOW AIIEKTPHYECKOM
reri. PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO TOKa. 3akoH J[xoyns—IJlenma. TemmoBoe neiictere
3NEKTPUYECKOT0 TOKA. DJIEKTPUUECKHM TOK B pA3IMUHBIX CPEAAX.

MarnnTHOoe moJie. MarHuTHoe MOJE M €ro OCHOBHBIE XapaKTepUCTHKU. J[leiicTBue
MarHMTHOrO TOJS Ha TNPOBOJHMK C TOKOM. 3akoH Awmmepa. Onekrtpoxasuratensb. Cuna
Jlopenma. SIBneHne 27EKTPOMAarHUTHOW HHIYKITHN. 3aKOH DJICKTPOMAarHUTHOW HHIYKITHH.
[pasuino Jlenma. Camonnmykius. UHIYKTHBHOCTh. DHEPrys MAarHUTHOTO TIOJISI.

IIpakTHyeckue 3aHATHA

Hemoncmpayuu

DneKTpu3anus Tell.

BzaumoaeiicTBre 3apsyKEHHBIX TEN.
HarpeBanue  mpoBOAHUKOB  C

tokoM. OmeIT Dpcrena.

BzaumoaeiicTBre NPOBOJHUKOB C TOKOM.
JelicTBre MarHUTHOIO I10JI1 HA TPOBOJHUK C
TokoM. PaGoTa anexTpoaBuraTes.

SBneHue 3eKTPOMAarHUTHON UHAYKIIUH.
Ilpakmuueckoe 3anamue

COopKa 2JIEKTPUIECKOH 1IeTTH ¥ U3MEPEHHUE CHJIBI TOKA U HAIPSDKCHUS Ha €€ Pa3JInYHbBIX
y4acTKax.

Tema 1.4. Konebanusa u
BOJIHBI

Conep:xanue y4eOHOro MaTepuaJia

Mexannuyeckue kojgedanusi u BoOJHbI. CBoOomHble KoneOanms. Ilepwon, wgactora m
amMIuMTyna koseOaHwit. ['apMoHuveckue kojeOaHus. MareMaTHYeCKUd W TPYKHHHBIH
MasTHUKH. [IpeBpaiieHre SHeprun Mpu rapMOHHYECKUX KOJICOaHMSIX.

MexaHn4yecKue BOJTHBI ¥ UX BHJIBL. 3BYKOBBIE BOJHEI. Y JIBTPa3ByKOBBIE BOJIHBI.
VYIbpTpa3ByK U €ro NCIOIB30BAHUE B MEAUIINHE F TEXHUKE.

JJIeKTPOMATHUTHbIE KoJie0aHus ¥ BOJHBI. CBOOOJHBIE DIEKTPOMArHUTHBIC
koneOanus. KonebarensHenii kouTyp. @opmyna TomcoHa. BeiHyXneHHBIC
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JJIEKTPOMArHUTHBIE — KoJieOanus. ['apMOHMYECKHE  3JIEKTPOMArHUTHBIC  KoJeOaHus.
OnexkTpudeckuii pe3oHanc. [lepemenHb TOK. DnekTporeHeparop. Ilomyduenrne u nmepemaya
anexTposHeprun. [IpobiaemMsl sHEpProcoepeKeHUS.

DONEeKTpOMarHuTHOE ToJje. DIeKTPOMarHuTHbIE BOJHBL. CKOPOCTH 3IEKTPOMArHUTHBIX
BOoJH. [lpuHIMNBEI panguocBs3u U TeneBuacHUs. Vcronb30oBaHUE 3JICKTPOMATHUTHBIX BOJH
Pa3IMYHOTO AMANa3oHa B TEXHUYECKUX CPEICTBAX CBS3M, MEAHIIMHE, TPH U3yUYEHUH CBONCTB
BEIIEeCTBA.

CgeToBblIe BOJIHBI. PazBuTHe NpeACTaBICHUN O MPHUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHus ceera. Matepdepenus ceera. Judpakius ceera. Judpakiunonnas pemeTka.
[Tonspusanus ceera. Jucnepcus cera.

JInazel. ®opmya TOHKOH TUH3EL. ONTHYECKHE TPUOOPHI.

IIpakTH4yeckue 3aHATHS

Hemoncmpayuu

Konebanus mareMaTHUeCKOT0 U MPY>KHHHOTO MasgTHUKOB.
Pabota snexrporeneparopa.

Wznyuenune u npueM 3JIEKTPOMArHUTHBIX BOJIH.
Pannocss3s.

Paznoxxenue Genoro cBera B CIIEKTP.
Wntepdepenuns u audpaxuus cBera.

OTpakeHHE U MIPEIIOMIICHHE CBETA.

OnTudeckre MpuoOOPHL.

Ilpakmuueckue 3anamusn

N3yuenne xonebannii MaTEMaTHICCKOTO MasSTHUKA.
Nzyuenne naTepdepeHnny U U pPaKIuu CBETA.

Tema 1.5. DneMeHTHI
KBaHTOBOW (DU3UKHU.
Bcenennas u eé
JBOJTIOLHUS

Conep:xxkanue y4ueOHOro MaTepuaJia

KBanToBbIe cBoOlicTBa cBeTa. PaBHOBecHOE TeroBoe u3nydeHue. KBaHToBasi runoresa
[Inanka. @otosnektpuueckuii 3ddekr. VYpaBHeHne ODHHIITEHHA AN BHELIHETO
dhotorpdexra. Porton. JlaBnenue crera. Jlyannsm CBOMCTB CBETA.

®usuka aroma. Mojenu crpoenuss aroma. OnwiT Pesepdopma. I[locrymarer Bopa.
OObsicHeHHEe JTUHEWYaToro CHeKTpa BOJOPOAA HAa OCHOBE KBAHTOBBIX MOCTynaToB bopa.
ITornomenne W ucnyckanue cBera aromMoM. KBantoBas sHeprus. IlpuHiun nedcTBus u
WCTIONB30BaHMe J1azepa. ONTHYEcKas CHEKTPOCKONHS KaK METOJ W3YyYeHHs COocTaBa
BELIECTBA.

@u3uKa aTOMHOI0 SIAPa U 3JIeMeHTapHbIX YacTull. COCTaB M CTPOEHHE aTOMHOTO SIIIpa.
CBo¥iCTBa SIIEPHBIX CHII. DHEPTHS CBS3U U AeEKT MacChl aTOMHOTO siipa. PaqnoakTHBHOCT.
Buapl paamoakTHBHBIX TIpeBpalieHWN. 3aKoH paguoakTHBHOTO pacramga. CBoicTBa
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HOHU3UPYIOIINX SACPHBIX U3TydeHU. PanroakTuBHbIC U3TYyUCHUS U UX BO3JACUCTBUE HA
>KUBBIC OpraHU3MBI. SepHblie peakiuu. SnepHast 3HepreTuKa. DIeMEHTaPHbBIC YaCTULIBI.
dyHIaMeHTaIbHbIC B3aUMOICUCTBUSL.

Crtpoenue u pazsutue Beenennoii. Kocmomorns. 3Be3nnl. TepMosnepHbIi CHHTES.
Mojens pacmupsitoleiicss BeelieHHOM.

IIpoucxo:xxaenune ConHeuHoii cucrembl. [IpoTocomnHIle 1 MPOTOIIIaHETHBIE 0OTaKa.
O6pazoBanue mianet. [Ipobiaema CynecTBOBaHUS BHE3EMHBIX IIUBIITU3AIUH.

CoBpeMenHas (hu3uIecKas KapTHHa MHUPA.

IIpakTH4eckue 3aHATHH

JHemoncmpayuu ©otodrdexT.
DOTODIEMEHT.

N3nydenue nazepa.

JluneiuaThle CIIEKTPhI Pa3IUYHBIX BELIECTB.
CYeT4uK HOHU3UPYIOIINX U3JTyYEeHHUH.

CamocTrosiTeqbHast padoTa

Marepusi, opMbI €€ IBIXKEHHS U CYIIECTBOBAHHUA.

* [IepBsIii pycckuii akagemuk M.B.JIoMoHOCOB.

* lckyccTBO | IIpo1iece MO3HAHMUS.

» dusnka U My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMY3BIKA.

* Ou3MKa B COBPEMEHHOM IIUPKE.

» dusnueckre METOABI HCCIeI0BaHNs TAMATHUKOB HCTOPUH, ApXUTEKTYPBl U IPOU3BEACHUN

HCKYCCTBa.
Pa3nen 2. Xumus. Coaeprxanue y4eO0HOT0 MaTepuaJia
Tema 2.1. OOmasa wu Beeoenue
HEOpraHu4yecKast XUMUsI XumuuecKasi KapTHHA MUPa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

Ponb xumuH B )KU3HU COBPEMEHHOTO OOIIECTBA.

IIpuMeHeHre MOCTIDKCHHA COBPEMEHHOH XMMHH B TyMaHHTApHOH cdepe IesATeIbHOCTH
oOriecTBa.

XuMUYecKoe coJiepKaHue y4eOHOW aucnuIuinHbl «EcTecTBo3HaHME» TpH OCBOCHUU
cneranbHocTelt  CIIO  conManbHO-3KOHOMHYECKOTO M TyMaHWUTapHOro mnpoduieit
nmpodeccruoHaILHOTO 00pa3oBaHUS.

OcHogeHble ROHAMUA U 3AKOHbL XUMUU

[Ipenmer xumuu. BemecTBo. AToM. Monekyina. XuMHUUECKUN 3JIEMEHT U ()OPMBI €TI0
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CYHI€CTBOBAHMA. HpOCTBIe " CJIOKHBIC BCIICCTBA.
OWIPCZDK’@HMB XUMUYECKUX CIoJtcemoes 6 npouseeéeHuﬂx xydoofcecmeeHHod Jumepamypol u
ucxKkyccmea

Ilepuoouueckuii 3axon u Tlepuooueckan cucmemaxumuueckux viemerimos /1.U.Menoeneesa
Otkpeitue [lepuonuueckoro 3akoHa. [lepuoauueckas cucTeMa XUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. 3Hauenune Ilepmommueckoro 3akoHa M lleprogudecKol CHCTEMBI
XUMUYECKUX 351eMeHTOB J[.M1.MeHaeneeBa sl pa3BUTUS HAYKU U IOHUMAHMS XUMHYECKON
KapTUHBI MHpa.

.. Menoenees 06 obpazosanuu u 20cyoapcmeerHol noaumuke.

Cmpoenue seutecmea

KoBanentHas cBsi3b: HenonsgpHas u noisipHasi. lonnas cBsi3b. KaTuoHBI U aHUOHBL.
Mertamnuueckas cBsizb. Bogopoanas cBsi3b.

Booa. Pacmeoput

Bona B mpupoje, ObiTy, TEXHMKE M Ha MNPOU3BOACTBE. (DU3MYECKHE U XUMHUYCCKUC
cBoiicTBa BoAbl. OmnpecHeHHE BOABI. ATrperaTtHbie COCTOSIHUSI BOJBI U €€ MEPEXOJbl U3
OJTHOTO arperaTHOTO COCTOSHUS B IPYTOE.

Heopzanuueckue coeounenusn

Kiuaccndukanusa HeOpraHM4YecKMX COeAMHEHWH W WX cBoicTBa. OKCHIBI, KHCIOTHI,
OCHOBAHWUSI, COJIH.

IonsiTne o ruapoause cojeil. Cpega BOIHBIX PaCTBOPOB COJICH: KUCIasl, HEHTpambHas,
uienovyHasi. Bonopoausiii mokasarens pH pactBopa.

Metamapl. O0mue pU3n4ecKne 1 XMMUYECKHE CBOMCTBA METAILIOB,

Hemeranabl. OOmas xapakTepHCTHKa TJIABHBIX IOATPYII HEMETAUIOB Ha MpHMEpe
TaJIOTE€HOB.

Baxneiimue coeAuHEHUS METAVIOB W HEMETAUIOB B MPUPOIEC U XO3WCTBEHHOU
JIeSITEeIbHOCTH YeJI0BEKa.

Memannet u cnnasvl kak Xxyooocecmgenvii mamepuan. CoeOuHeHUs Memaniios Kax
COCMABHAs 4aCb CPeOCms U300pasumenbHo20 uckyccmsa. Hememannvt u ux coeouHenust
Kax cocmagnas 4acms cpeicme u300pasumenbHo20 UCKyccmea.

IIpakmuueckue 3auamus

Hemoncmpayuu

Ha6op Mozenelr aTOMOB ¥ MOJICKYI.

W3mepenmne BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB M MOJIEKYI.
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OtHocuTeNnbHBIE AaTOMHAas W MOJEKyJsIpHas Macchl. KoauuecTBo — BelecTsa.
ITocTrosiHHas

ABorazapo. Momnsipaas macca. 3akoH ABoraapo. MomnsipHbIi 00beM ra3oB.
KonuuecTBeHHBIE H3MEHEHUS B XHMHM KaK 4YacTHBIM Cily4al 3aKOHOB IIepexoja

KOJTMICCTBECHHBIX M3MEHEHUH B KadecTBeHHBIC. M.B./lomonocos — «nepswiil pyccKuil
YHUGepcumem».

Wnmoctpanny 3akoHa COXpaHEHHs MacChl BEIIECTBA.

Hemoncmpanyusn

Paznuunsie popmer [leproandeckoii cucteMsl XuMuueckux 3nemenToB Jl.11.Menneneesa.
Hemoncmpavusn

OO0pa3ibl BEMECTB U MATEPUANIOB C PA3THYHBIMA THIIAMUA XUMUYECKON CBSI3H.
Hemoncmpayus

®dusnyeckre CBOMCTBA BOJbI: OBEPXHOCTHOE HATSXKEHUE, CMAaUUBAHUE.

Xumudeckue peakuum. [ToHsTHE 0 XMMUYECKOU peakiuu. TUIbl XUMUYECKUX PEaKIUi.
CKOpOCTh peakIiy i (PaKTOphI, OT KOTOPHIX OHA 3aBUCHT.

Hemoncmpavusn

XUMHUUECKUE PEaKIUH C BBICICHUEM TEILIOTHI.

Hemoncmpayuu

B3anMopeiicTBe MeTauIOB C HeMeTauTaMH (IIMHKa C CEepoi, afOMHUHHUS ¢ HOIIOM),
pacTBOpaMu KUCJOT U IIETOYEH.

I'openne MeTamioB (IIMHKA, JKeJe3a, MarHusi) B KUCIIOPOJIE.

B3aumoneiicTBue a30THOM W KOHLEHTPUPOBAHHOM CEPHOM KHCIOT C

Menplo. BoccTaHoBUTEIBHBIE CBOMCTBA METANIIOB.

Ilpaxmuueckue 3anamun

Ompenenenne pH pacTBopa coei.

B3auMopeiicTBie METANIIIOB ¢ PACTBOPAMU KUCIIOT U COJICH.

Tema 2.2.

Conep:xanue yueOHOro MaTepuaJia

Opraamueckne coeauHeHNs. OCHOBHBIE TOJIOKCHHSI TCOPHH CTPOCHHS OPTaHWYCCKHX
COCI[HHCHHﬁ. MHOFOO6pa3I/I€ OpraHu4YCCKUX COGZ[I/IHCHI/Iﬁ. Ilonstue HU30MCpUHn
yFJ'IeBOZ[OpOZ[I:I. HpCZ[CJ'H:HBIC n HCIPCACIbHBIC YIJII€BOAOPOIbL. P caK s
IMOJIMMEpPU3alN.

IIpupoausie HCTOYHUKH YIJIEBOJOPOJIOB. YrieBogopoas KakK OCHOBAa
MCKAYHApPOAHOr0 COTPyAHHUYECCTBA U Ba)KHEHIIMHA MCTOYHUK (I)OpMI/IpOBaHI/I}I
oromxera PD.
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Opl" AHUYCCKas XUMUA

Kucnoponconepsamue oprannieckue Beniectsa. [IpeacraBurens KHCIOPOICOIEPIKAIIAX
OpPraHWYECKUX COCTUHEHHN: METIIIOBBINA M STUIIOBBIA CIIUPTHI, TIUIEPHH, YKCyCHAsI KACIOTA.
YKupbl kak ciaoxHbIE 3(PUPHL.
AJIKOTOIIM3M U €T0 OTPaXKCHHE B IPOU3BEACHUAX XyI0’KECTBEHHON JINTEPATYPHI U
M300pa3UTEIIHFHOTO HCKYCCTBA.
YTeBoapl: TIII0K03a, KpaxMall, IeJUTI0I03a.
A3zoTcojiepKaIire OpraHndecKue CoeIMHEHM. AMUHBI, aMHHOKUCIIOTHI, Oeiku. CTpoeHue u
ounosytornueckas QyHKIHs OEITKOB.

Xumus u orcuzns

XuMHAI W OpPraHu3M 4YejloBeKa. XMMHUYCCKUE 3JIEMEHTHI B OpPraHM3ME UYEIIOBEKa.
Oprannyeckue W HeopraHuueckue BemiectBa. (OCHOBHBIC IKM3HCHHO HEOOXOIUMBIC
COCJIMHEHMS: OCJNKH, YTJCBOJBI, KHPbI, BUTAMUHBL. YTIEBOABI — TJIABHBIA HMCTOYHHK
SHepruM opraHm3ma. Poib xupoB B opraHu3me. XOJECTEPHUH U €r0 POjib B 3J0POBHE
YeIIOBeKa.

MuHepasbHbIE BEIIECTBA B MPOAYKTaX MUTAHMS, NMUILIEBbIe q00aBku. COaIaHCUPOBAaHHOE
MUTaHKE.

Xumus B ObITy. Boma. KauectBo Boapl. Morome u yuctsmme cpeactsa. I[IpaBuna
Oe30macHOM paboTHI CO CPEICTBAMH OBITOBOI XHMHH.

Ponv xumuueckux snemenmog 6 srcusnu pacmenuti. ¥Y0obpenus. Xumuueckue cpeocmaa
3auumol pacmeHui.

IIpakTHyeckue 3aHATHA

Hemoncmpayuu

ITonyuenune dTHICHA W €T0 B3aMMOJICHCTBHE C PACTBOPOM IIEpMaHTaHaTa Kalivs, OpOMHOMN
BOJOM.

KauecTBeHnast peakius Ha riunepuH. [[BeTHbIC peakiu OIIKOB.

ILnacTmaccenl ¥ BoJIOKHA. [ToHsATHE O MIacTMaccax U XMMUYECKUX BOJOKHAX.
HarypanbHble, CHHTETHYECKIE U UCKYCCTBEHHBIE BOJIOKHA.

Tpumenenue nonumepos 6 NPUKIAOHOM U KIACCUHECKOM U300PA3UMENbHOM UCKYCCIEe.
JdemoncTpauus

PaznuuHble BUIBI IACTMACC U BOJOKOH.
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CamocTosiTeibHas padoTa

Hanucamuo pepepamol no meme

HanoTexHomorns Kak IpHOPUTETHOE HAIIPABJICHUE Pa3BUTHS HAYKH U TTPOU3BOJICTBA B
Poccuiickoii @enepanuu.

* OxpaHa OKpY>KaloMIei CPeabl OT XUMHYECKOTO 3arpSI3HEHMA.
» PacTBOpHI BOKpYT HAC.
* YcTpaHeHHe )KeCTKOCTH BOABI HA IPOMBIIIJICHHBIX MPEATPUSITUSIX.
* VMicTopusi BOSHUKHOBEHUS M Pa3BUTHUS OPTaHUIECKON XHMHH.
* YrieBoJibl U UX POJIb B 5KUBOM IIPUPOJIE.
* JKuppl kak mpOaYKT TUTAHUS U XUMHUYECKOE ChIPhE.
* HexBaTka poZ0BONBCTBHUS KaK III00aIbHast Mpo0IieMa 9eJI0BeYeCTBa U Iy TH €€ PEIICHUSI.
» CpelcTBa TUTUEHBI HA OCHOBE KHUCIOPOACOACPKAIINX OPraHUYECKUX COCTUHEHUM.
» CHHTETHYECKHE MOIOIIUE CPEICTBA: JOCTOMHCTBA U HEJTOCTATKH.

* JleduuT Oenka B MUIIEBBIX MPOAYKTAX U €ro MPEOJIOJICHUE B paMKaX TlI00anbHON
MTPOJIOBOILCTBEHHOM MTPOTPaMMBI.
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Pasnen 3. buonorusa
Tema 3.1. Buonoeus—
COBOKYNHOCHTb HAYK O IC
usotl npupode.
Memoowt HayuHo20
NO3HAHUSL 8 OUOTIOZULL.

Knemka

Conep:xanue yueOHOro MaTepuaJia

JKuBast mpupoma Kak OOBEKT H3YYCHHsI OWOJOTMH. MeTOHBl HCCIICIOBAHUS >KHBOU
npuponbl B Ouosiorun. OmnpejeneHue XU3HU (C TPUBJICUCHHUEM MaTepHualia W3 pPas/ielioB
(M3UKY 1 XMMUH). YPOBHU OpPTraHU3alluU JKU3HU.

Ucropust m3ydenus kieTkd. OCHOBHBIC TIOJNIOKCHHS KJIIETOYHOM Teopuu. Kietka —
CTPYKTYpHO-(OYHKITMOHAIBHAS (3JIEMEHTapHAs) SIMHUIIA JKU3HU.

Crpoenue kinetku. [IpokapuoTbl W SyKapUOTHl — HHU3IIME M BBICHINE KJIETOYHBIC
opranu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH JyKapuotT. KietouHoe sapo.
OyHKOHA sapa: XpaHeHHe, BOCIPOM3BEINCHHE M Iepefada HACIEICTBEHHON WH(OpMAaIUH,
PEryJISIUA XUMUYECKOW aKTUBHOCTHU KJIeTKH. CTPYKTYypa U (PYyHKIIMA XPOMOCOM. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI.
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Buonornueckoe 3HaueHNE XUMHUECKHX 3JIEMEHTOB. Heoprannueckue BelecTBa B COCTaBe
KJIeTKH. Ponb BOABI Kak pacTBOPHUTENS M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEW Cpebl
OpTaHU3MOB. YTJICBOIBI M TUTUABI B KileTKe. CTPyKTypa M Onogorndeckrne GyHKIIUNA OCITKOB.
CrpoeHue HyKJI€OTUAOB U CTPYKTypa nonuHykiaeotuansix neneit JIHK u PHK, ATO®.

Bupycsl u 6akteprodaru. Heknerounoe ctpoeHre, >KU3HEHHBIH LUK U €r0 3aBUCUMOCTh
OT KJIETOYHBIX (GopM JKM3HH. BHpycsl — Bo30yauTenn HWHPEKIMOHHBIX 3a00JIeBaHUI;
noHsATHe 00 OHKOBUpYcax. Bupyc nmmynoneduuunta yenoseka (B1UY). Ipodunakruka BUY-
WHQEKIHH.

IIpakTHYecKkue 3aHATHSA

Hemoncmpayuu

YPOBHU OpraHU3alny KU3HU.

MeTo 161 IO3HAHUS KUBOW PUPO/IBL.

Hemoncmpayuu

CtpoeHue MoJIeKy bl OenKa.

Crpoenne monekysl JTHK.

CtpoeHue KIETKH.

CTpoeHue KJIETOK MPOKAPUOT U 3YKAPHOT.

Crtpoenue Bupyca.

Ilpakmuueckue 3anamusn

HaGOmoienne KIETOK pacTeHW M KUBOTHBIX II0J MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax 1 uX OIHCaHHE.

CpaBHEHHE CTPOCHHUS KIIETOK PACTCHUN U )KUBOTHBIX.

Tema 3.2. Opranusm

Conep:xkanue y4yeOHOro MaTepuaJia

Opranun3m — equHoe 1esioe. MHOroo0pasue opraHu3MoB.

OOMEH BEIECTBOM M 3HEPTUEH C OKpYXKarolleld Cpelol Kak HEeoOXOIUMOE YCIOBUE
CYIIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEIECHUI0O — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH KUBBHIX
opranu3moB. JlejeHue KIETKM — OCHOBA POCTa, Pa3BUTHS W PA3MHOMXCHHUS OpPTaHU3MOB.
Becnionoe pazmuosxenue. [1ooBoii mporece u mojioBoe pasMHokeHue. OmioI0TBOPEHUE, €T0
OHMOJIOTHYECKOE 3HAUCHUE.

[onsitue 00 wWHAMBHUIAYadbHOM (OHTOTEHE3), AMOPHOHAIBHOM (I3MOpHOTECHE3) H
MOCTAMOPHUOHATILHOM pa3BUTUU. VHAMBHIyallbHOEC pPa3BUTHE YCJIOBEKAa M €TI0 BO3MOXKHBIC
HapyIICHHS.

OOmue mpejicTaBieHWss O HACICJICTBEHHOCTH W H3MEHYMBOCTH. [ eHeTHdeckas
TEPMHUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH HaclenoBaHus. HacnenoBanue npu3HakoB y
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yenoseka. [lonoBeie xpomocoMbl. ClemieHHOE C IMOJIOM HachenoBanue. HacnencTBeHHbIE
0OJIe3HM YeJIOBEKa, MX MPUIHHBI U TpodrmakTika. CoBpeMEHHBIC MPEACTABICHHS O TeHE U
reHOME.

I'enernyeckue 3akoHOMEepHOCTH M3MeHUMBOCTH. Kitaccugukanus ¢popM N3MEHUYUBOCTH.
BnusHue MyTareHoOB Ha OpraHU3M YEJIOBEKa.
IIpenmert, 3aaun 1 METOABI CeNEKIUU. | eHeTHYECKHE 3aKOHOMEPHOCTH CEJIEKIIMU. Y YEeHHE
H.W. BaBuiioBa o 1ieHTpax MHOr000pa3us ¥ MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUN.
buortexHomorus, ee JOCTHKEHUS, TICPCIICKTUBEI PA3BUTHS.

IIpakTH4yeckue 3aHATHS
Hemoncmpayuu

OOMeH BeIeCTB U MPEBpaICHUS YHEPTUH B KIIETKE.

Jlenenue KIeTKU (MHTO3, MEHO3).

Crioco0bI 6ecIoa0ro pa3MHOKEHHUSL.

OmogoTBOpEeHUE Y paCTeHUIA U )KUBOTHBIX.

WHauBuayanbHOE pa3BUTHE OpPraHU3Ma.

Hacnencreennbie 60e3HM yelloBeKa.

Brusiaue ankoronnsma, HapKOMaHUH, KypEeHHUs Ha HACIECTBEHHOCTD.
MyTranuu.

MonnprkannoHHast U3MEHIHBOCTb.

LeHnTpbl MHOrOOOpa3us U MPOUCXOKCHUS KYIbTYPHBIX PACTCHUIA.
HckyccTBEHHBIH OTOOD.

UccnenoBanus B 001acTi OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamusn

Pemennie sneMeHTapHBIX TEHETHYECKUX 3a/1a4.

AHanu3 W OICHKAa JTHYECKUX AaCIleKTOB pAa3BUTHA HEKOTOPBIX UCCIICJIOBAaHUN B
OMOTEXHOIIOTHH.

Tema 3.3. Bun

Conep:xanue yueOHOro MaTepuaJia

3BOIIOIMOHHAS TEOPHSI U €€ POJIb B POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYIHOU
KapTuHbl Mupa. Bupa, ero kputepum. [lomynsnusi kak CTPYKTypHas €IWHWIA BHIA U
sBomonuu. CuHTeTnueckas teopus sBomonmu (CTJ). JIBrKylmuMe CHIBI SBOJIOLWU B
cootBercTBHM ¢ CTD.

Pesynbrarel 3ponrorn. CoxpaHeHHE MHOTOOOpa3us BHJIOB KaK OCHOBA YCTOWYHBOIO
pazButusi Ouocdepbl. [lpuumHBEI BBIMUpaHHMS BHJIIOB. buonorumdeckuii mporpecc u
OMOJIOTHYECKHUN perpecc.

I'umoTe3sl MPOUCXOXKICHUS JKU3HU. Y CIIOKHEHHUE dKUBBIX OPraHU3MOB Ha 3eMJIC B
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MIPOLIECCE JBOJIOLUU. AHTPOIOIEHE3 U €ro 3aKOHOMEpHOCTU. JlokazaTenbCTBa pPOJCTBA
YeJIOBEKa C MJICKONMUTAIONIMMH >KABOTHBIMH. ODKOJIOTMYECKHE (AKTOPhI aHTPOIOreHE3a:
YCIO)KHEHHE TOMYJISIIHOHHON CTPYKTYPHl BHA, M3TOTOBJICHHUE OPYIWH Tpyla, Iepexoi OT
pacTUTENBHOIO K CMEIIAHHOMY THUIY MWTaHUs, UCHOJIb30oBaHUe oOrHs. llosBieHue
MBICIUTENILHOMN NEITeNbHOCTH U WICHOPa3AeabHOU peun. [IpoucxoxaeHne yeaoBeuecKx
pac.

IIpakTH4eckue 3aHATHS

Hemoncmpayuu

Kpurepuu Bua.

[Monynauus — cTpyKTypHasi SAUHUIIA BUAA, SAUHUIA BOTIONNH. JIBHKYILIUE CUITBI
SBOJIOLUU.

Bo3HukHOBEHUE 1 MHOTO0Opa3ne MPUCIIOCOOICHHIA Y OPraHU3MOB.
Penkue u ucuesaromue BUIBL.

JBroxyiue Cuiabl aHTPOIIOTeHEe3a.

[IpoucxoxkneHue yenoBeKa 1 YeIOBEUECKHUX pac.

Ilpaxkmuueckue 3anamun

Onucanue ocobeli Bua o MopQoIoruuecKkoMy KpUTEpHIO.
AHanM3 ¥ OIEHKA Pa3IMYHBIX TUIIOTE3 TPOUCXOXKICHUS KU3ZHU.
AHanu3 ¥ OIeHKA Pa3IHYHBIX THIOTE3 IPOUCXOKICHHS YeTTOBEKA.

Tema 3.4. DxocucTeMBI

Conep:xanue yueOHOro MaTepuaJia

[IpenmMer W 3amadm SKOJOTHH: y4YeHHE 00 OKOJIOTMYECKHMX (DaKTopax, YYeHHe O
cooOl1ecTBax OpraHu3MOB, yueHHe o buocepe.

Oxomorndeckue  (GakToppl, OCOOCHHOCTH WX  BO3MEHCTBHUA.  OKOJOTHYECKas
xapakrepuctuka Buna. [lousarue 00 skonorunueckux cucremax. llenu nutanus, Tpodudeckue
ypoBHH. broreorieHo3 Kak 3KocHUCTEMA.

Buocdepa — rnobansHas skocucrema. Yuenue B. M. Bepnanckoro o 6uocdepe. Poib
JKUBBIX OpraHmM3MOB B Ownocdepe. bmomacca. buomornmueckmii KpyroBopoT (Ha mpuMepe
KpyroBoporta yriepojaa). OCHOBHbIC HampaBJICHUsS BO3JICHCTBHS 4YelIOBeKa Ha Owocdepy.
Tpanchopmaliuss e€CTECTBEHHBIX 3KOJOTHUECKUX cucteM. OCOOCHHOCTH arpo3KOCHUCTEM
(arporeHO30B).

IIpakTH4eckue 3aHATHH
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Hemoncmpayuu

DKkojoruueckre GakToOphl U X BIHUSHUAC HA OPTaHU3MBI.

Me:XBHIOBBIE OTHOIIEHUS: TAPA3UTH3M, XUIITHIYECTBO, KOHKYPEHIINS, CHMONO3.
SpyCHOCTBH PACTUTEIBLHOT'O COOOIIECTBRA.

KpyroBoport yraepona B 6nocdepe.

3anoBeaHUKU U 3aka3Huku Poccuu. Ilpakmuueckue

3anaAmus

CocTaBiieHHE CXEM Iepe/lavyr BEIICCTB U DHEPTHUH (IICTICH MUTaHus ).

CpaBHI/ITCHLHaH XapPaAKTCPUCTHUKA NPUPOJAHBIX IKOCUCTEM U arpO3KOCUCTEM CcBOCH
MECTHOCTH.

Petienue sxonoruueckux 3anay.

AHanu3 ¥ OICHKA MOCJICACTBHI COOCTBEHHOM JCSITEIBHOCTH B OKPYXKAOIIeH cpefie,
TII00ATBHBIX SKOJIOTUYECKUX TIPOOJIEM U ITyTEeH UX PEIICHMUSL.

IKcKypcuu

Mmuoroo6pazue  BupoB.  Ce30HHBIE  M3MEHEHHMS B OpupoJie  (OKPECTHOCTH
npoecCuoHaIbHON 00pa30BaTEIILHON OpraHU3aIIH ).

EcTecTBeHHBIE W HMCKYCCTBEHHBIE 3KOCHUCTEMBI (OKPECTHOCTH MPO(heCcCHOHAILHOM
00paszoBaTeILHON OpraHu3aIlvg ).

CamocrosiTeqbHast padoTa
Hammmcats pedepar Ha TeMBI:
Hay4no-TexHuueckuii mporpecc u mpodiaeMbl IKOJIOTHH.

* buoTexHosiorus U reHHas WHXXeHepusi — TexHoyioruu X X1 Beka.
B.W. Bepuanckwii u ero yaeHue o onocadepe.

» McTtopus u pa3BUTHE 3HAHUM O KIIETKE.

OKpy>Karoliasi YeJIOBEKa Cpejia U €¢ KOMIIOHCHTBI: Pa3IMYHbIC B3MJIS]IBI HA OJHY TIPOOIeMy.
* [lomynanys Kak equHAIa OHOIOTHYECKON IBOIIOINH.

o [Tomynanus Kak SKOJIOTHYECKAs CIUHHMIIA.

* CoBpeMEHHBIC B3TJIS/IbI HA OHOJIOTHYECKYHO SBOJIFOIIHIO.

» CoBpeMeHHBIE B3TJISIbI Ha IPOMCXOXKICHIE YETTOBEKa: CTOJIKHOBEHNE MHEHH.

* COBpEeMEHHBIC METOJIbI UCCIICJIOBAHUS KICTKH.

» Cpensl 0OWTaHMSI OPTAaHU3MOB: TIPUYUHBI Pa3HOOOPa3HL.
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JI71st XapaKTepuCTUKH YPOBHS OCBOCHUS YYEOHOI0 MaTepuasa UCIOIb3YIOTCS ClIeyIonue 0003HaYeHUs:
1. — o3HakomuUTENbHBIN (Y3HABAHHUE paHEE U3YUEHHBIX OOBEKTOB, CBONCTB);

2. — penpoayKTUBHBIN (BBIMIOJIHEHHUE JIEATEILHOCTH MO 00pasily, MHCTPYKIIMHU WM MO PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (IJTAHUPOBAHUE M CAMOCTOSTEIIHLHOE BBHITIOTHEHHUE IEITEILHOCTH, pEIIeHNEe TPOOIEMHBIX 3a1a4)
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6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEFHOI

JAEATEJIBHOCTHU
XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH
Conepxanue
CTYAE€HTOB
o0yueHust . .
(Ha ypoBHe yueOHBIX JeiicTBHI)
OU3UKA
Brenenue Pa3ButHe crnocoOHOCTEW SCHO M TOYHO H3JIaraTb CBOU MBICIIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U
aHAIM3WPOBaTh MHEHHS COOECEHUKOB, TIpHU3HABas IPaBO
JPyroro 4eaoBeKa Ha NHOE MHEHUE.
[IpuBeneHre NpUMEPOB BIUSHUS OTKPBITHIA B (PU3MKE HA
MPOrpPeCC B TEXHUKE U TEXHOJOTUU MPOU3BOJICTBA
Mexanuxa
Kunemaruka O3HakOMJICHHE €O CHOCOO0aMH OMHUCAHHWS MEXaHUYEeCKOTrO
JIBIDKCHMS, OCHOBHOM 3a7auei MEXaHHKH.
N3ydyeHne OCHOBHBIX (DU3MUYECKUX BEIUYMH KHHEMATUKU:
MepeMeleHus, CKOPOCTH, YCKOPEHHUSI.
HabOmtoieHne OTHOCHTENBHOCTH MEXaHUYECKOTO JIBHKCHUS.
DopMyJIMPOBAHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.
UccnenoBanue PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBIWDKEHUS (Ha TIpUMEpe CBOOOIHOTO TMAaJCHHUS Tel) |
PaBHOMEPHOTO JABUKEHUS TeJa MO OKPYKHOCTH.
[Tonnmanwe cMbICIa OCHOBHBIX  (DM3MYECKHX  BEJIHMYUH,
XapakTepU3yIOUIMX  PaBHOMEPHOE  JBHKEHHE  Tena 10
OKPYHOCTHU
Jnnamuka [Tonnmanune cMmbIcTa TakuX (UINIECKUX MOJEIEH, Kak

MaTepHaabHas TOYKa, MHEPLUAIbHAS CUCTEMA OTCUETA.
W3mepenne Macchl Tela pasiMyHbIMEH criocoOamu. H3mepenue
CWJI B3aMMOJECICTBHS Tell. BeIuncienne 3Ha4eHus yCKOPEHUs TEI
10 U3BECTHBIM 3HAYCHUAM JCUCTBYIOIIUX CHII U MAcCC TElL.
VYMeHue pasnnyarh Cuily TSDKECTH M Bec Tena. OObscHEHHE U
IIPUBEJICHUE IIPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHATHH, (OPMYIT 1 3aKOHOB

JUHAMUKH K PEIICHUIO 3a1a4

3aKOHBI COXpPaHEHHUS
B MEXaHUKE

OObsicHEHHE pEaKTUBHOTO [BMKEHHS Ha OCHOBE 3aKOHa
COXpaHEHHUs uMITyJbca. [IpUuMEeHEHHEe 3aKoHa COXpaHEHUS
VMITYJIbCa NI BBIYMCIICHUS U3MEHEHUN CKOPOCTEH Tel NpU UX
B3aUMOIEUCTBUAX.

Brruucnenue paboThl CHUT M1 M3MEHEHHS! KHHETUYECKOW SHEPTHH
Tena.  BpluucieHne  NMOTEHUMAIbHOM ~ SHEPruM  TEl B
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IpaBUTALMOHHOM T0JIe. XapaKTepUCTHKA IPOU3BOIUTEIHLHOCTH
MalllMH U JBUTATENIeH C UCIIOIb30BAHUEM MOHATHSI MOLUTHOCTH

Ocho6bl MOEKYIAPHOU YUUKU U MEPMOOUHAMUKU

MonekynsapHas dopMynMpoOBaHHE OCHOBHBIX MOJI0KEHUN

busrka MOJIEKYJIIPHOKMHETHYECKON TEOPUH. Brinonnenue
HKCHEPUMEHTOB, CIy)XalllUX OOOCHOBAaHMEM  MOJIEKYJISIPHO-
KUHEeTHYecKoi Teopun. Habmronenne OpOyHOBCKOTO IBUKECHUS U
sBIeHUS TUPDy3HH.
OmnpeneneHue MapaMeTpoB BEIMIECTBA B  Tra3000pa3HOM
COCTOSIHMM Ha OCHOBaHMM YPaBHEHHUS COCTOSIHUS HJECAIBHOIO
rasa.
[IpeacraBnenne B BuAe rpaduka H30XOPHOTO, W300apHOTO H
HU30TEPMUYECKOTO IIPOLECCOB. Beruucnenue cpenHen
KMHETUYECKOM DJHEPIrUM TEIUIOBOTO JBHYKEHUS MOJIEKYN II0
U3BECTHOM TEMIIEpaType BEILECTBA.
W3MmepeHue BIaXXHOCTH BO3yXa

TepmonnHaMuka OKCIIEpUMEHTAJIBHOE ~ HUCCIIEJOBAHME  TEIUIOBBIX  CBOMCTB
BeliecTBa. Pacuer komudecTBa TEMJIOTHL, HEOOXOAMMOTO st
OCYILIECTBIICHUS TPOLIECCa IPEBPALICHMs BEIIECTBA M3 OJHOTO
arperaTHoro COCTOSIHUS B PYroe.
Pacuer wu3MeHeHHsT BHYTpPEHHEW »HHEpPruu Ten, paboTel U
MIEPEJaHHOTO0 KOJMYECTBA TEIUIOTHl HAa OCHOBAaHUU IIEPBOIO
3aKOHa TepMoAUHAMUKHU. OO0bICHEHHE TPUHLIUIIOB ACHCTBUS
TEIIOBBIX MaIIVH

Ochosbl 31eKmpoOUHAMUKU
DnexTpocTaThKa Boruncienue cuit B3aMMOACUCTBHS TOYEYHBIX DJIEKTPUUECKUX

3aps0B.

Brrunciienne Hanps>KeHHOCTH Y TOTEHIMAA 3JIEKTPUYECKOT0O
MOJIS1 OAHOTO U HECKOJIBKUX TOYEYHBIX 3apsAI0B.

N3MepeHne pa3HOCTH OTEHIMAJIOB.

[IpuBeneHne nOpuMEpOB  MPOBOJHHUKOB, JHUAJIEKTPUKOB U
KOHJIEHCAaTOPOB.

HaGOmronenue sBIEHUS DIIEKTPOCTATUYECKOW HHIYKIUU
SIBJICHUSI  MOJIIPU3alMM  JTUDJIEKTPUKA,  HAXOIAILUErocs B
3JIEKTPUYECKOM I10JIE

TlocTosTHHBII TOK

N3mepenne MOIIHOCTH 3IeKTpudeckoro Toka. Msmepenue 3/1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

COop ® wuCHBITAaHUE DSJIEKTPUUECKHX IeNeld C Ppa3IMYHbIM
COEIMHEHNEM MPOBOIHUKOB, PACUET UX IMapaMeTPOB

MarsuTtHoe 1oJje

HaGmonenue nelicTBUS MarHUTHOTO TIOJIST HA IPOBOTHUK C
TOKOM, KAPTUHOK MarHUTHBIX ITOJIEN.

@opMynMpoOBaHKWE IIpaBuia JIEBOM pyKH I OIPEAEICHUS
HanpaBJI€HUs CHJIbI AMIepa.

Brrunciienue cui, AEMCTBYIOIMIMX Ha MPOBOJHHMK C TOKOM B
MarHuTHOM  IIOJIE, 00BsICHEHHE MpUHLMNA  JICUCTBUS
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anekTpoaBUraresns. McciaegoBanue siBIEHUS 3JIEKTPOMAarHUTHOM
WHIYKIUN

Konebarnus u 6onnwl

Mexannueckue
KOJIEOAHWA U BOJIHBI

IIpuBenenue [IPUMEPOB KoJIeOaTeTbHbIX JBUKCHUM.
HccnenoBanue 3aBHCHUMOCTH nepuoaa Kose0aHui
MaTEMaTHYECKOr0 MasTHUKA OT €ro JUIMHBI, MacChl U aMILIUTYbI
konebanuii. OmnpeneneHne YCKOPEHHs CBOOOTHOTO MaJeHUs C
MOMOLUIBI0 MaTeMaTudeckoro mMasTHUKa. Habmonenue konebanuit
3BYyYallero Tena. [IpuBenenune 3HA4YEHHUS CKOPOCTH
pacnpocTpaHEHHs 3ByKa B pa3IMYHBIX cpeaax. YMEHHE
OOBSICHATH UCIOIb30BaHKE YIBTPA3BYKa B

MEIULINHE

DJIEKTPOMAarHUTHHIC
KOJICOAHHMS U BOJIHEI

Habnronenue ociuyuiorpaMM rapMOHUYECKHUX KOJIEOaHH CHITBI
TOKa B IEMH.

OOBsicHEeHHE TIPEBpAIICHUSI SHEPTHH B UICATBHOM
KOJIeOaTeIIbHOM KOHTYPE.

N3yuenue ycTpoicTBa U MPUHIIKIIA JEHCTBUS TpaHchopmaTopa.
AHanu3cxembl Nepefadn 3JIEKTPOIHEPTHH Ha OOJbIINe
paccrosinus. [IpuBenenne npuMepoB BUJOB PaJUOCBSI3H.
3HAaKOMCTBO C YCTPOWCTBAMH, BXOASIIUMH B CHUCTEMY
PaanOCBS3H.

OO6cyxnenrne 0COOEHHOCTEN PacIpOCTPaHEHUS PATMOBOTH

CBETOBBIE BOJIHBI

[IpuMeHeHne Ha MpaKTHKE 3aKOHOB OTPAXEHUSI U MPETOMIICHHS
CBETa MpH penieHuu 3anad. Habmonenue sBnenust nudpakuuu u
IUCTIEPCUU CBETa. YMEHHUE CTPOUTH H300paxKeHHs MPEIMETOB,
JaBaeMble JIMH3aMU. Pacuer onTu4ecKoi CUiIbl JTUH3bI

Drnemenmoi K6AHMOBOU PuzuKU

KBanToBeie cBoOlicTBa
cBeTa

Habmtonenue (OTO3TEKTPHUIECKOTO s dexra. Pacuer
MAaKCUMaQJIbHOH  KMHETUYECKOW OSHEPruM  dBJIEKTPOHOB  IpHU

dotorddexrte

dusuka atoma

@®opmynupoBanue  mnoctyiaroB  bopa.  HaGmionenue
JIMHEWYATOr0 U HEIPEPBIBHOT'O CIIEKTPOB.

Pacuer yacToThl 1 JAJINHBI BOJIHBI UCITYCKAaCMOI'0 CBETA IpU
IIepexo/ie aTOMa U3 OJHOIO CTAllHOHAPHOI'O COCTOSIHUSA B
apyroe. OObsiICHEHUE IPUHIIMIIA ISHCTBHS Ja3epa
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dusuka aTOMHOT0O
sJipa v DJIEMEHTAPHBIX
YaCTHUII

HaGnmronenue tpekoB anbda-yactui] B Kamepe BuibcoHa.
Perucrpanus saepHbIX W3IYyYEHHH C IIOMOIIBIO CYETYHKaA
I'eiirepa.

Pacuyer sHeprum cBsi3u aTOMHBIX S7EP.

[TonnmMaHue HEHHOCTHM HAY4YHOrO MO3HAHWS MHpa HE BOOOIIE
JUTSE 4EeTIOBEUeCTBAa B IIEJIOM, a JUISl KaKIOro O0ydaromierocs
JIMYHO, IEHHOCTU OBJIQJCHUSI METOJIOM HAyYHOTO MO3HAHUS IS
NOCTHKEHUS  ycmexa B JI0OOM  BUAE  IPAKTHUECKOMH
ACATCIIbHOCTHU

Bcenennas u ee 360J1I0YUA

CTpoeHue U pa3BUTHE
Bcenennon

OO0BsicHeHne MozieNn paciupsitonieiics Beenennoi

[Tpoucxoxaenue
CoTHEUYHOH CUCTEMEI

Hab6nronenue 3e3n, JIyHsl u manet B Teneckon. Habmonenne
COJIHEYHBIX IITEH C IIOMOIIBIO TEIECKOIIa

XUMUA
Beenenue PackpeITHE BKJIa1a XUMHYECKON KapTUHBI MUpa B €AUHYIO
€CTECTBCHHO-HAY4YHYIO KapTUHY MHpa.
XapakTepucTUKa XUMHUM Kak IIPOU3BOIAUTEIILHON CHUIIBI
o01ecTBa
Baxnenmue YMeHHe JaTh OIpPEAENIEHHE M ONEpPUpPOBATH CIIECAYIOLIUMHU

XUMHUYCCKHUC ITOHATUA

XAMHUYECKMMH  MOHATHSMH:.  «BEIIECTBO»,  «XUMHUUYECKHI
DIIEMEHT», «aTOM», «MOJEKYJa», «OTHOCUTEIbHBIE aTOMHAs H
MOJICKYJISIpHAST MAacChl», «HOHY», «AJIOTPOIHUS», «HU30TOIBIY,
«XUMHYECKas CBSI3bY, «ONEKTPOOTPULIATEIIBHOCTDY,
«BAJICHTHOCTBY», «CTENEHb OKHUCIICHUS», «MOIIbY, «MOJSpHAS
Macca», «MOJIApHBI  00BeM  ra3000pa3HBIX BEIIECTBY,
«BEIIIECTBA MOJICKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO CTPOCHUS,
«PacTBOPHIY, «ONEKTPOTUT 51 HEDJIEKTPOIIUTY,
«ONEKTPOTUTHYECKAS TIACCOLIAAINIY, «OKHCIUTEID u
BOCCTAaHOBUTEINbY, «OKUCIIEHUE U BOCCTAHOBJICHHE», «CKOPOCTH
XAMHUYECKOU peakuumny, «XUMHUYECKOE  PaBHOBECHEY,
«YTJIEPOTHBIHA CKEJIETY, «pyHKIHOHANBHAS ~ TPyHIay,
«H30MEpUSD)

OCHOBHBIE 3aKOHEI
XUMUU

DopMyIMPOBAHUE 3aKOHOB COXPAHEHUsI MacChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBJIEHHUE MPUUYUHHO-
CJIEICTBEHHOM CBSI3U MEXKIY COJEpKAHHEM STHUX 3aKOHOB U
HaIMCaHHEeM XUMHUYECKUX (OpMYII U ypaBHEHUH.
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Conepxanue
o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH
CTYIECHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

PackppiTie ¢u3znyeckoro cMmeicia cUMBOJUKHM [leproanyeckoit
TaOMuIl XUMUYEeCKux djemeHToB J[.M.MenneneeBa (HoMepoB
AJIEeMEHTa, MEepUuoja, TPYNIbl) U YCTAHOBJICHUE MPUUYUHHO-
CIEJACTBEHHOM  CBA3M  MEXIYy  CTPOEHHEM  aroMa U
3aKOHOMEPHOCTSMH ~ M3MEHEHHSI  CBOMCTB  3JIEMEHTOB U
00pa3oBaHHBIX HMMH BEIIECTB B TMeEpUOAaX ¢ TPYIIax.
XapakTepucTuka JJIEMEHTOB  MallbIX MEpPUOJOB IO  HUX
MTOJIOKSHHIO B

ITepuonnueckoii cucreme J[.M.Menneneera

OCHOBHBIE TEOPUH
XUMHUHI

VYcraHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3YIONINX UX XUMUYECKUX IIEMEHTOB.
XapakTepucTUKAa BAKHEHIIUX THUIOB XUMHYECKUX CBS3€Ml U
OTHOCUTENILHOCTH 3TOW Tumosoruu. OOBsSICHEHUE 3aBHCHUMOCTH
CBOMCTB BEHIECTB OT MX COCTaBa M CTPOECHUS KPUCTAIUIMYECKHUX
peuetok. PopmMyJIMpPOBaHUE OCHOBHBIX ITOJIOKEHUN TEOpUHU
3JIEKTPOJINTUYECKON JTUCCOLMALMA U XapaKTepUCTUKA B CBETE
OTOM TEOPUU CBOWMCTB OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX
COCTUHEHUN.

DOopMyIMPOBAHNE OCHOBHBIX MOJOKEHUI TEOPHUH XMMHUYECKOTO
CTPOEHUS OPraHMYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE
9TOU TEOPUH CBOMCTB BKHEUIIUX MPEICTABUTEIICH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUIN

Baxxueiiniue
BEIIECTBA U
MaTepUalIbl

XapakTepucTUKa CTPOCHMS aTOMOB M KPUCTAJUIOB M HAa ITOU
OCHOBE — 00mmMX (U3NYECKUX M XHUMHUYECKHX CBOMHCTB
METaJVIOB M HEMETAJUIOB. XapaKTEPUCTHUKA COCTaBa, CTPOEHUS,
CBOICTB, MTOJIy4€HUS U IPUMEHEHNE BaXKHEUIINX HEMETAJJIOB.
XapakTepucTUKa COCTaBa, CTPOEHUS M  OOIIMX CBOMCTB
BAKHEUIINX KJIACCOB HEOPraHUYECKUX COCITMHEHUM.

OnucaHue cOCTaBa M CBOMCTB BAXKHEHIIUX MPEICTaBUTENCH
OpraHMYECKUX COEAMHEHMH: MEeTaHoJla M 3TaHOJa, CIOXKHBIX
3(HUpOB, IKUPOB, MBUI, KapOOHOBBIX KHUCJIOT (YKCYCHOM
KHCJIOTHI), MOHOCaxapua0B (TJTFOKO3BI), JICAaXapuI0B
(caxapo3bl), moNMcaxapuAoB (Kpaxmaga ®  IEJUIIOJIO3BI),
AMUHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKHUX
MOJINMEPOB

XUMHYECKUH SI3BIK
U CUMBOJIMKA

Hcnonp3oBanue B yueOHON U TPOPECCHOHAIBHON IESITEIIBHOCTH
XUMHUYECKHX TEPMUHOB U CUMBOJIMKHU.

Ha3zriBanue N3YUYCHHBIX BCIIICCTB 10 TpI/IBI/IaJ'IbHOI\/'I nIIn
MEXIyHapOJAHON HOMEHKJIAType W OTpak€HHUE COCTaBa JSTHUX
COCIMHEHUH C MOMOIIBI0 XUMUYECKUX (POPMYIL.

OTpakeHre XUMUYECKUX MTPOILIECCOB C TOMOIIBIO YPaBHEHUM
XUMHYECKUX PEaKIni

XUMHUYECKUE PeaKiuu

OO0vbsicHeHue CYILIHOCTHU XUMHUYECKHUX MIPOLIECCOB.
Knaccudpukanus XUMHYECKHX  peakuuid 1O  pa3IMYHBIM
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npU3HaKaM

XUMHUYECKUI BrinmosiHeHME  XMUMHUYECKOTO  3KCIEPUMEHTa B  MOJHOM

3KCH€pI/IMeHT COOTBETCTBUU C HpaBI/IHaMI/I TECXHUKHU 6€3OHaCHOCTI/I.
HaGmronenue, ¢ukcupoBaHne W  OMHCAHHE PE3yJbTATOB
MIPOBEICHHOTO SKCIIEPUMEHTA

Xumudaeckast [IpoBenenue CaMOCTOSATEIBHOTO ITOMCKa XHUMHYSCKOHU

uHpopMmanus uHpOpMalMi C UCIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHKOB

(HayYHO-TIONYJISIPHBIX HW3JaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHTepHeTa);  HMCHONB30BaHME  KOMIBIOTEPHBIX
TEXHOJIOTHH /11 00paOOTKHU U TIepeiadyul XUMHUIECKOM
nH(pOpMaIY 1 ee IPEICTaBICHUs B pa3JIMUHbBIX (popmax

[TpodunsHOE 1
npodeccuoHaIbHO
3HAYMMOE
coJiepKaHne

OObsicCHEeHHE XUMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOJIE,
OBITY ¥ Ha IPOU3BOJICTBE.

CobutoieHne MpaBuil SKOJIOTUYECKH TPAMOTHOTO IMTOBEJCHUS B
OKpYXKarolleH cpere.

OneHKa BAUSHUS XUMUYECKOTO 3arpsi3HEHUS] OKPYKarolen
CpeJbl Ha OPTaHMU3M YEeJIOBEKa U JPYTHE KUBBIC OPTaHU3MBI.
Colmronenune mpaBuil 0€30MacHOT0 0OPAIEHUS ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYIOBAHUEM.
Kputnueckas OIlCHKA JIOCTOBEPHOCTH XUMHUYECKOHN
uH(pOpMaIIH, TTOCTYMAOIIEH U3 Pa3HBIX HCTOYHUKOB

BHNOJIOI'UA

buonorus —
COBOKYITHOCTb HayK
0 JKMBOM IpUpPOJIE.
Merozasl Hay4HOTO
IIO3HAHUS B
O6uosorun

3HaAKOMCTBO C OOBEKTaMH U3YUCHUST OMOJIOTUH.

BriBnenue ponu Ouonornu B (OPMHUPOBAHMU COBPEMEHHOU
€CTECTBCHHO-HAy4YHOM KapTUHbl MHUpa U  IPAKTUYECKOU
NEATEIbLHOCTH JI0AeH

Kierka

3HAKOMCTBO C KJIETOYHOW T€OPUEH CTPOEHUSI OPraHU3MOB.
HonyquHe MMpCaACTaBJICHUA (0] poiin OpTaHUYCCKUX u
HEOPraHUYECKUX BEIECTB B KIIETKE.

3HaHUE CTPOEHUS KJIETOK IO pe3yibTaraM paboThl CO CBETOBBIM
MHUKPOCKOTIOM.

YMeHue onuchiBaThb MHUKpompenapaTrbl KIETOK PacTEHH.
YMeHue cpaBHUBATh CTPOEHUE KJIETOK PACTEHUHN U )KUBOTHBIX
10 TOTOBBIM MUKpOIIpCIapaTamMm
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Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUSI OPTaHU3MOB, CTAAUN
OHTOI'€HE3a Ha IIPUMEpPE YeI0BEKa.

3HaHME TPUYMH, BBI3BIBAIOIIMX HApPYLIEHMs] B Pa3BUTHU
OpPraHU3MOB. Ymenue II0JIB30BATHCS TCHETHYECKON
TEPMUHOJIOTHE M CUMBOJIMKOM, pemarb  IpocCTerInue
TCHETHYECKUE 3aJa4H.

3HaHMe 0COOECHHOCTEN HACIIEACTBEHHON U HEHACIIECTBEHHON
U3MEHYMBOCTH U UX OMOJOTMUYECKON POJIH B IBOJIIOLIMU )KUBOTO

Bun

YMeHHe aHaTu3upoOBaTh W OICHUBATh PA3JIMYHBIE THUIIOTE3bI
IIPOUCXOXKICHUS XKU3HU Ha 3eMIIe.

YMeHHne TpOBOAWTH ONUCAHWE OCOO0EH OJHOTO BHIA IO
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3ButHe crmocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH O0OOCHOBBIBATH CBOIO TOUKY 3pEHUS, BOCIIPUHUMATH U
aHAJIM3UPOBATh MHEHHUS COOECETHUKOB, TIPU3HABas IPaBO
JIPYroro 4e0BeKa Ha NHOE MHEHUE.

YMeH#ne T0Ka3bIBaTh POJACTBO YEJIOBEKA U MIICKOITUTAOIINX,
OOIIIHOCTH ¥ PABEHCTBO YETIOBEYCCKUX Pac

DKOCUCTEMBI

3HaHHE OCHOBHBIX IKOJIOTMUYECKUX (PaKTOPOB U UX BIMUSHUS Ha
OpraHu3MBbl.

3HaHHE OTJIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB
— arpod’KOCHCTEM.

[TorydeHue npeacTaBIeHUs O CXeMe SKOCUCTEMBI Ha TpUMeEpe
ounochepsl.

I[GMOHCTpaI_[I/IH YMCHUA TIOCTAHOBKU Heﬂeﬁ JACATCIIbHOCTH,
IMJIAaHUPOBAHUC CO6CTB€HHOI>'I ACATCIIbHOCTH MJIA AOCTUXKCHUSA
IIOCTABJICHHBIX Heﬂeﬁ, MNpCABUICHNA BO3MOXKHBIX PC3YyJIbTATOB
3TUX JIEWUCTBUM, OpraHU3alMl CaMOKOHTPOJSA M OLEHKH
MOJy4YEeHHBIX pe3ynbTaroB. OOydeHHe COOJIIOEHUIO0 TMPaBUI
MOBEeEHHUs B  MpHUpojae, OEpeKHOMY  OTHOLIEHUIO K
OMOJIOTHYEeCKUM 00BEKTaM (PACTEHUSM U KUBOTHBIM U MX
COOOIIIECTBAM) M UX OXpaHE
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7. VCJIOBUS PEAJIN3ALIMM PABOYEI ITPOTPAMMBI YYEBHOM
TUCTUTLIAHBI

7.1 Tpeb6oBaHusi K MaTepUAIbLHO-TEXHUYECKOMY 00ecneYeHH 0
Peanu3zarnus y4yeOHON IUCHUIUTMHBI TpeOyeT Hamuuus ydeOHOro KaOWHeTa: T.
Vnan-Y o, yn. CaxpasoBa, 9 (murep E). Kab. 2. — kaObuHET 2K010ruy, GHOIOTHH,
XMMHHU U Teorpaduu.

- MI0CaJOYHBIC MECTA 10 KOJIMYECTBY 00yUaIOIUXCS,

- pabodee MecTo MpenojaBaTeis;

- JIEMOHCTPAIIMOHHBIN CTOJ

- BBITSDKHOU mIKad)

- y4eOHO-HATrJIsIHbIE TOCOOUS IO (PUBHKE, XUMUU U OUOJIOTHUH;

TexHnueckue cpeacTBa 00yUyeHUs:
[TK DNS.

7.2 WndopmanuonHoe odecnevyeHne 00ydeHust

IlepeyeHb pekOMeHAyeMbIX Y4YeOHBIX M3AAHMI,
JAOMOJTHUTEJIbHOM JIUTEPATyPbl, HHTEPHET-PECYPCOB.
OCHOBHBIC HCTOYHHUKH:

1. OcCHOBBI KOJIOTHYECKOTO TIpaBa [ DJIeKTPOHHBIN pecypc]: yueonuk nias CI1O
/ C. A. boromo6oB [u ap.] ; mox pen. C. A. boromoboBa. — 6-¢ u3.,
nepepad. u gon. — M. : U3parensctBo IOpaiit, 2018. — 281 ¢. — (Cepus :
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-01238-5. - Pexxum
noctymna: https://biblio-online.ru/ — 2bC «IOpaiiT», mo maposito.

2. Anucumos, A. I1. OCHOBBI SKOJIOTHUECKOTO TpaBa : YYEOHUK U MPAKTUKYM
st CI1O / A. T1. Aaucumos, A. . Peokenkos, C. A. YapkuH. — 6-¢ 3.,
nepepad. u gon. — M. : U3marensctBo IOpaiit, 2018. — 344 ¢. — (Cepus :
[Tpodeccnonansuoe obpazoanue). — ISBN 978-5-534-05497-2. - Pexum
noctyma: https://biblio-online.ru/ — 9bC «tOpaiit», no naporo.

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. XunyneneBa, H. 1. OCHOBBI 3KOJIOTMYECKOTO TIpaBa [DIEKTPOHHBIA pecypc]:
yueonuk s CIIO / H. U. Xnynenesa, M. B. Tlonomapes, H. B. Kuuurus.
— 5-e u3n., nepepabd. u gon. — M. : U3narensctBo FOpaiit, 2018. — 228 c.
— (Cepus : IIpodeccuonansaoe oopazoBanue). — ISBN 978-5-534-04927-
5. - Pexum pnoctyma: https://biblio-online.ru/ — 3BC «lOpaiit», 1o
apoJIro.

2. boromo6oB, C. A. OcHOBbl »3KojJOrmyeckoro mpasa. IIpakTukym
[DnexTpoHHBIHN pecypc]: yueoHoe nmocodbue st CIIO / C. A. Boronto6oB. —
M. : WMzparensctBo FOpaiitr, 2018. — 258 c¢. — (Cepus
[Tpodeccnonansroe obpazoanue). — ISBN 978-5-534-03103-4. - Pexum
nocryma: https://biblio-online.ru/ — 9bC «tOpaiit», no naporo.

3. BomkoB, A. M. OCHOBBI 3KOJIOTHUECKOTO TMpaBa]DIEKTPOHHBIA pecypc]:
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yueoHuk u npaktukym s CIIO / A. M. Boakos, E. A. Jltotsaruna ; moj

obm. pex. A. M. BomnkoBa. — 2-¢ u3a., mepepab. u gom. — M. :
N3natensctBo IOpaiit, 2018. — 317 ¢. — (Cepus : IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-05021-9. - Pexum jgoctyna:

https://biblio-online.ru/ — 3BC «lOpaiity», mo mapoo.

OdunuanbHbie H3TAHUS

l.

2.

CoOpanue 3akoHomarenbcTBa Poccuiickoit denepanuum — B 6ubnuoreke HOY
BO B3I
Poccuiickag raszera — B ouodimuorexke HOY BO BEOIIN

3akoHoaaTeabCcTBO PD

l.

Konctutynmuss ~ Poccuiickoit ~ ®@enepauuu  (OpUHSATA  BCEHAPOIAHBIM
rosiocoBanveM 12.12.1993) (B nocnenneit pegakiuu) [ DIEKTPOHHBIN pecypc]
// Pesxxum noctyna. http://www.rg.ru/

Tpynosoii koaekc Poccuiickoit ®@enepanun ot 30.12.2001 Ne 197-®3 (B
nocienHed penakuuM) [DnekTpoHHBIM pecypc] //  Pexum  poctymna
«KoncynpranT [Tntoc» www.consultant.ru

['paxxnanckuii koaekc Poccuiickoit denepanuu (4acTh nepBasi, 4acTh BTOpas,
4acTh TpeThs, yacTh 4eTBepras) oT 30.11.1994 Ne 51-®3 (B mocnemuei
penakuuu) [DnexkTpoHHbIN pecypce] // Pexum noctyna «Koncynbrant [Tnrocy
www.consultant.ru

CneunanmnpOBaHHme MNEPHOAUIECCKHUEC U3TAHUSA

l.

2.
3.
4.

Bectnuk Koncruryunonnoro Cyna Poccuiickoit deaeparnuu— B OUOIHOTEKE
YOV BO «b2I1N»

[IpaBo u o6pazoBanue — B 6ubauoreke YOY BO «bOITN»

Poccuiickas IOctunusa — B oudmmnoreke HOY BO «BIOITN»

3akoH u npaBo — B 6uonuorexke YHOY BO «bIIIN»

HNuTepHeT-pecypesbl:

O wWwhE

7.
8.
9.

www.pravo.gov.ru (OpunuanbHbIi HHTEPHET-MIOPTA TPaBOBOM MH(pOpMAITUN).

www.consultant.ru (ITpaBoBas cuctema Koncynerant [1mtoc).

www.constitution.ru (Koactutyums PO).

www.law.edu.ru (FOpunnueckas Poccus: GpeaepasibHbIN MPaBOBOM MOpPTa).
www.uznay-prezidenta.ru (IIpesungenr Poccum rpaxkgaHam HIKOJIBHOTO
Bo3pacta). www.council.gov.ru (CoBer ®enepannu  DeaepaabHOTO
CoOpanus POD).

www.duma.gov.ru (I'ocynapctBennas Jlyma ®enepanbHoro Cobpanusi PO).

www ksrf.ru (Koncturynuuonssiii cyn PO).

www.vsrf.ru (BepxoBusiii cyn PD).

www.arbitr.ru (Beicuit ApOutpaxusiii cyn PO).

www.genproc.gov.ru (I'enepanbnas mpoxkyparypa P®). 10.www.sledcom.ru

(Cnencrennsiit komutet PD). 11.www.pfrf.ru (Ilencuonnsiit poun PD).

12. www.cbr.ru (Ilearpanpabiii 6ank PD).
13. www.notariat.ru (®enepanbHas HoTapuaibHas manata). l4.www.rfdeti.ru
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(Ynonnomouennsiii tipu [pesuaente PO nmo npaBam pebeHka).
HNuTepHeT-pecypcesbl:

1. www.class-fizika.nard.ru («KnaccuHas JIOCKa IS
T0003HATENNBHBIX» ). WWW.physiks.nad/ru («Pu3uka B aHUMAITUIX ).

2. www.interneturok.ru  («Bugeoypoku 1o MpeaMeTaMIIKOJIbHOM
MIPOTPAMMBD» ).

3. www.chemistry-chemists.com/index.html (371eKTpoHHBIH KypHAaI
«XUMUKHU U XUMUSD).

4. www.pvg.mk.ru (onmumnuana «llokopu BopoObeBbl ropbI»).
www.hemi.wallst.ru («Xumust. O6pa3oBaTeabHbIA CAaUT s IKOJIBHUKOBY ).

5. www.alhimikov.net (OOGpa3oBaTelbHBIM CalT ISl IIKOJBHUKOB).
www.chem.msu.su (D1ekTpoHHast OUOINOTEKA MO0 XUMUH).

6. www.hvsh.ru (kypHan «XuMus B HIKOJIE).

1. www.hij.ru (KypHaI « XUMHS U )KU3HBY).

8. www.biology.asvu.ru (Bcs Owuonorus. CoBpemeHHas Ouoorws,
CTaTbH, HOBOCTH, OMOIHMOTEKA).

Q. www.window.edu.ru/window (Enunoe OKHO J0CTyma K

oOpasoBarenbHBIM pecypcam MHTepHeTa 1o OM0I0THH).
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