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PaGouas nporpamma ofweoGpasoeatensroii  yueGHON mucumnauHel  «EcTecTBO3HAHMEY
MpeaHa3Ha4eHa 1 OCBOeHHA  npodeccuosaneHoll obpasosatensHoii nporpammbr CIIO Ha

base ocxoBHOTO 00MIErD 06PA30BANNS ¢ NOMYUEHHEM CpeaHero 0bwmero ofpasosaHus.

Pabouas nporpamma paspaboTaHa Ha OCHOBE MPHMEPHOI NPOrpaMMEl obweobpazoraTenbHOi
yuebnoil  mmcimmmubl  «EcrecTrosHaHMe» a8 TPO(ECCHOHATBHBIX obpazoBaTeNbHLIX
opranmsaiuii (asropel — ILH. Cavoiirenxo, npodeccop wxadenpbr «@uzuka» OIOY BIIO
«MI'VTY  um. KT PasymoBCKOro», JMOKTOP NENArOTHHECKMX HAYK, npoteccop, uneH-
koppecnongent PAO; O. . Iafpuennn, npodeccop xadeIpel ecTecTBEHHO-3KOIOIHYECKOTO
obpazoeanna Ilemarorwveckoil  akagemMWH TOCHENMILIOMHOTO 06 A30BAHWA, KAHIMOAT
NeJaroruyecknx Hayk,npodeccop, 3acny:keHHbH yuutens Pd; IT. AL Cksopyos, NOLEHT
KadeIpel METOMNKH 0Oyuenns 6Honormi MocKoBCKoro HHCTHTYTA OTKPBITOrO 00pasoBaHMi,
KAHIHAAT NEarOrHYecKHX HAYK, NoveTHBIH paboTuuk obmero ofpasosanna PO),

pekomennoBaHHOH — DejepanbHbIM  TOCYNAPCTBEHHBIM  ABTOHOMHBIM  VupesIeHHEM
«PenepanbHbIi HHCTHTYT paseuTua oOpasosanus» (PTAY «DHUPO», mpotokon Ne 3 ot 21
uions 2015 1))

COCTABHTEJIb — 3ameuunsesa T M, npenonasatens ¢usuku TEITOY BJIATT
Jlebenesa H.T', npenogasarens Ouonornm, xumuu TBITOY BJIATT
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INOSACHUTEJIBHASA 3AITMCKA

IMporpamma obueobpasosarensuoit yueOHoH uctmnuHHbl «EcTecTBO3HAHMEY
npeJHA3HAUEHA I8 M3YUEHWS  eCTECTBO3HAHMA B NPO(ECCHOHATBHBIX
0Opa30BaTENbHBIX OPraHW3aIHAX, PEATM3YIOWHX 00pa30BaTEIbHYIO MPOrpaMMmy
cpemdero  obwero  o0pazoBanms B [Opelnejgax — OCBOCHWS — OCHOBHOM
npoteccronansnoi obpasosarensHoi nporpammer CIIO (OITOIT CIIO) Ha base
ocHOBHOrO 00mEro obpazoBaHus, [PH TOATOTOBKE KBATH(GUIMPOBAHHBIX
pabounx, CIy)KalllkX, COEIHAIHCTOB CPEIHEro 3BeHA.

[Iporpamma paspaborana ma ochose Tpebopammii ®I'OC cpearero obmiero
o0OpazoBaHMs, [PEABABIAEMBIX K CIPYKTYpPe, CONEPKAHHMI0O H pE3yabTaram
ocBOeHHAS yueOHOH mucCHMIUIAHEL «EcTecTBOo3HaHHE», B COOTBETCTBHHM C
PekoMeHaUMAMH 10 OPraHM3alMy MONyYeHus cpeanero obmero obpasoBauus B
npejieiax OCBOeHHs 00pa30BATENBHBIX MPOrPaMM CPEAHEr0 NPOPeCCHOHATBHOTO
obpaszosanua Ha Oaze ocHOBHOro obniero obpasoBanusa ¢ yuerom TpedOBaHHMH
desiepabHEIX TOCYAAPCTBEHHBIX 00pa3oBaTeNbHBIX CTAHJAAPTOB W IMOTy4aeMOH
npo)eCcCHH WIH CTHELHAILHOCTH CPEHETO NpodeCCHOHANLHOrO 00pasoBaHHsg
(nucemo  JlemapTaMeHTa rocy/lapCTBEHHOH MONHTHKH B chepe TIOATOTOBKH
pabounx kazpos u JINO Murobprayku Poccun ot 17.03.2015 Ne 06-259).

Comep:kanue mnporpaMmsl «EcTecTBO3HAHHE» HANPaBJIEHO HA JOCTHIKCHHE
CHEIVIOLIHAX LIENICH:

* OCBOEHHE 3HAHMM O COBPEMEHHOH eCTEeCTBCHHO-HAYYHOH KapTHHE MHDAa H
METOJAX €CTECTBEHHBIX HAYK, 3HAKOMCTBO ¢ HauboJiee BayKHBIMH HICAMH H
JIOCTHKEHHAMH €CTECTBO3HAHMA, OKa3aBIIHMH ONpeaenAlolee BIHAHUE HA
Pa3BUTHE TEXHHKH H TCXHOJIOIHH;

* OBJIAJICHHE YMEHHAMH OPHMEHATh TOJYYEHHBIE 3HAHUA [UIA O0bACHEHHS
ABJICHHI OKPYJKAIOLIEr0 MHpa, BOCHPHATHA HHQOPMAIMM EeCTECTBEHHO-
HayyHoro W TmpodecCHOHANIBHO  3HAYMMOTO  COACPMKAHHA, Pa3sBHTHE
HHTENIEKTYA/IBHBIX, TBOPYECKHX CNOCOOHOCTEH M KPHTHYECKOrO0 MBIILIEHHSA
B XOAE€ NPOBEJECHHA MPOCTCHINMMX WCCIEA0BAHMI, aHanW3a ABJICHWA,
BOCTIPHSTHS W MHTEPIIPETALIMH €CTECTBEHHO-HAYYHOH HE(pOpMAaliH,

* BocrnuTaHue yOermJIEHHOCTH B BO3MOIKHOCTH NO3HAHHSA 3aKOHHOH MPHPOILI H
MCIOIB30BAHAA  JOCTHXKEHMHM  €CTECTBEHHBIX  HayK O  Pa3BUTHA
THBHIIH3ALHH U NMOBLILIEHAA KAYECTBA JKH3HH,

* NPHUMEHEHHE  EeCTECTBCHHO-HAYYHbIX 3HaHWH B TpodecCHOHANbHOM
NEATENRHOCTH W TIOBCEIHEBHOH KM3HM JUIs obecreueHus O6e30macHOCTH
KHIHEEATENBHOCTH, rpaMoOTHOTO HCMOJB30BAHHA COBPEMEHHBIX
TEXHOIOTHI; 0XpaHbl 3/I0POBESA, OKPYKAIOMICH CPE/bl.

B nporpammy BKTIOUEHO COACp/KaHWe, HarpaslieHHOe Ha (DOPMHPOBAHHE Y
CTY/ICHTOR KOMIMETEeHLWH, HeoOX0IuMBIX /Ui KayecTseHHoro ocsoenHa OITOI1
CIIO na 6a3e ocHoBHOTO 0Omero o0pa3oBaHusA ¢ MOJYYEHHEM CPeIHEro o0mero
ofpasoBanMs; TPOTPaMMbl  MOArOTOBKH  KBATH(MIUMPOBaHHLIX  PaboyMX,
CJIYIKAIMX, MPOrPaMMbl TOANOTOBKH criemuamucToB cpeanero 3sena (TITTKPC,
ITITCC3).



[Tporpamma yueOHOM aucumMmHHbl «EcTecTBO3HAHME» ABJAETCH OCHOBOH A
paspaGotkn  pabouMx  TporpaMM, B  KOTOPHIX  HPO()eCCHOHATBHEIC
obpasoBaTenbHbIE OPraHW3alNH, peaiu3ylomme 00pasoBaTENBHYIO MPOrPaMMy
cpearero obmero obpasosanus B npepmenax ocsoenus OINOIT CIIO wa Gase
ocHOBHOro ofmero o0pa3oBaHWA, YTOUHSIOT COAEpiKaHHe y4eOHOro MarepHana,
MOCACAOBATEBHOCTE €r0 M3V4YEHHS, pacmpeacieHde ydeOHBIX 4acoB, TEMaTHKY
pedepatos (J0KJIAIOB), HHAHBM/YAIBHBIX MPOCKTOB, BHIBI CAMOCTOSTE/IbHBIX
pabor ¢ ydeTroM CcHEIM(WKH [POrpaMM MOATOTOBKH KBATH()HLIHAPOBAHHBIX
paboumX, CIyKANMX, COCIMAINCTOB CPeIHEro 3BEHA, OCBaHBacMOH npodeccun
WITH CIEHANbHOCTH.

[IporpaMma  MOET  WCIIOJIB30BaThCA  JIPYTHMH  NPO(eCCHOHATBHBIMH
00pa3oBaTeNbHBIMH  OPTaHM3AIMIMHA,  PEATH3YIOIIMMH  00pasoBaTeNbHYIO
mporpaMmy cpeaHero ofmero oOpasoBaHMs B TIpedeiax OCBOEHHA OCHOBHOH
npodeccronansHoil  06pazoBarensroii mporpammbl CTIO Ha faze OCHOBHOTO
obuero obpasosanus ([IITKPC, TIIICC3).

1.ITACTIOPT PABOUYEM NMPOI'PAMMBEI

1.10BIIAf XAPAKTEPHCTHKA YYEBHOH JUCLMILIUHBI
«ECTECTBO3HAHHE»

EcTecTBO3HAHWE — HAyKa O SBJIEHMAX M 3aKoHaxX Npupombl. COBPEMEHHOE
ECTECTBO3HAHME BKIIOYAET MHOMKECTBO ECTECTBEHHO-HAYUHBIX OTpacieH, H3
KOTOPEIX Haubojee BaKHBIMH ABAAIOTCH (M3MKa, Xumus W Ouomorus. OHO
OXBaThIBAET MIMPOKHH CHEKTP BOMPOCOB O Pa3HOOOpa3HhIX CBOWCTBAX OOBEKTOB
MPUPOIBL, KOTOPBIE MOMHO PACCMAaTPHBATh KaK €IHHOE 1IEN0¢e.

EcTecTBEHHO-HAY4HbIE 3HAHHA, OCHOBAHHEIE HAa HHX TEXHOIOMHH (DOPMHPYIOT
HOBHIE  oOpaz  kw3HM.  BpicokooOpasoBaHmbld ~ Y€IOBEK  HE  MOWKET
JAHCTAHLMPOBATECS OT (DYHIAMEHTABHBIX 3HAHWH 00 OKPYKAIOWEM MHUpE, HE
PHCKYS OKa3aTbcsA OECHOMOMIHEIM B NPO(eCCHOHANBHOMH aesTesbHOCTH. Jloboe
NEPCIIEKTHBHOE HANPAB/ICHHE OeATeIbHOCTH 4YeNOBEKa MNpPAMO WM KOCBEHHO
CBA3AHO ¢ HOBOH MaTepHa/ibHOW 0a30H W HOBBIMHM TEXHOJIOTHAMH, H 3HAHHE HX
eCTeCTBEHHO-HAYYHOH CYIIHOCTH — 3aKOH YCIexa.

EcrecrposHanme — HEOThEMJIEMas COCTABIAKONIASA KYIBTYPBL: ONPEACHAA
MHDPOBO33DEHHE YENIOBEKA, OHO NPOHHWKAET W B TyMaHWTapHyw cdepy, H B
oOmIeCcTBEHHYK)  KM3Hb.  PAnMOHAIBHBEIH  GCTECTBEHHO-HAYYHBIH — METO/,
chopMMpOBAaBIIHITCS B paMKax ECTECTBEHHBIX HayK, 00pa3yeT eCTECTBEHHO-
HAYUHYI0 KapTMHY MHpa, Hekoe obOpasHo-¢unocodckoe 000OImeHHe Hay4dHBIX
3HAHWIA.

OcHOBY ecCTECTBO3HAHHA MNpe/ACTaBIfeT (HU3MKa — Hayka O MOPHPOJE,
u3yualomas HauOojiee BaXKHBIE ABICHMIA, 3aKOHBI H CBOHWCTBA MaTepHAIBHOIO
mupa. B ¢u3uke yCTaHaBIMBAIOTCH YHMBEPCAILHBIC 3AKOHbBI, CITPABEATHBOCTD
KOTOPHIX TIOATBEPIKIACTCA HE TONBKO B 3EMHBIX YCIOBHAX W B OKOJO3CMHBbIX
npocTpaHcTBax, HO M BO Beei Bcemennoil. B 3TOM 3akmiouaercs OAMH W3
CYIIECTBEHHBIX NPHW3HAKOB (u3nku Kak (QyHmaMeHTanpHOH Haykd. DuH3KKa



3aHMMaeT 0co0oe MECTO Cpe/id eCTECTBEHHBIX HAyK, TIOITOMY €€ MPHHATO CUHTATh
JTHASPOM €CTECTBO3HAHMS.

EcTecTBO3HaHHE KaK HayKa O SBJICHHAX H 3aKOHAX NMPHPOABI BKIIOHAET TAKKE
OJIHY M3 Ba¥kHEHIIMX OTpPacIeH — XUMHIO.
XuMHA — HAYKA O BELIECTBAX, MX COCTaBe, CTPOEHHH, CBOHMCTBAX, Mpoleccax npe-
BpalIeHHd., MCIOIL30BAHHM 33aKOHOB XWMHH B [PaKTHYECKOH IeATE/IbHOCTH
MOACH, B CO3JaHUH HOBBIX MATEPHAIIOB.

BrOMTOTHA — COCTaBHAA 4acTh €CTECTBO3HAHMA. JTO HayKa O KHBOH NMPHPOJE.
Ona wW3yYaeT PpACTHTE/NbHbIH, KUBOTHEIH MHDP H 4YEJIOBEKa, HCIOIb3yA Kak
CcOOCTBEHHBIE METO/IbI, TAK H METO/IBI APYTHX HAYK, B 9aCTHOCTH (PH3MKH, XHMHH H
MATEMAaTHKH: HAOKOIEHHS, IKCIIEPHMEHTEL, HCCIIEIOBAHHA C MIOMOIIBIO CBETOBOIO
H JMEKTPOHHOTO MHUKpOckona, oOpaboTKy CTaTHCTHYECKHX NaHHBIX METONAMH
MATEMaTHYECKOH CTATHCTHKM W Op. bHONOrus BLIABIAET 3aKOHOMEPHOCTH,
NPUCYIIME HHM3HH BO BCEX €€ MPOSABJIIEHHAX, B TOM HHcIe 00MEH BelecTB, POCT,
pasMHOMKEHHE, HACJIEICTBEHHOCTh, H3MEHYHBOCTD, IBOJIIOLIAIO H JIp.

B npodeccuonanerbix  00pa3oBaTeNbHBIX OpPraHH3AlMAX, pPCAIH3YIONIMX
o0Opa3oBaTenbHYI0 OpoOrpaMmy cpeasHero obuiero oOpasoBaHus B TIpeaenax
oceoenus OIIOIT CIIO na 0aze ocHoHOoro obmiero obpasopaHus, W3ydaercs
HHTErpupoBaHHas yueOnas mucumruiiHa «EctecTBo3HaHHE», BKIIOHAlOmad TPH
pa3zmena, o01aJaloNHe OTHOCHTENIBHOM CaMOCTOSTEIBHOCTEI W LETOCTHOCTRH) —
«Duzukayn, «Xumuay, «bHONOrHA» — YTO HE HAPYIUAET NPUBBIYHYIO JIOTHKY
eCTeCTBEHHO-HAYYHOr0 00pa3oBaHus CTY/IEHTOB.

[Ipn oceoennn mnpodeccnit CIIO u coemmansnocteid CIIO coumanbho-
IKOHOMHYECKOIr0 M Ir'yMaHuTapHOro npoduneit npodeccuonaasnoro obpazosanmns
ecTecTBO3HaHWEe wW3ydaercas Ha 0OasoBoMm ypoHe OIOC cpeanero obmero
o0pa3oBaHus ¢ YIETOM CeIM(HKH OCBaHBACMOH MPOdECCHH HITH CHEIHATBHOCTH.,

DTO BHIPAKAETCA B CO/IEPKAHHA 00yUEHHA, KOITHUECTBE 9aCOB, BBLACIAEMBIX Ha
W3yUeHHe OTHENBHBIX TEM TPOrpaMMbl, riayOHHE HMX OCBOCHMA 00YYarOIMMMWCH,
obbeMe W XapakTepe [MPAKTHYECKWX 3aHATHH, BHIaxX BHEayIHTOPHOH
CaMOCTOATENILHOM paboTel CTY/IEHTOB.

B OpoLecce  peanusaluu COJIEpKaHH yueOHOH  JIHCIIHTIIMHEI
«EcrecTro3Hanne» 3HAUYAMO H3yueHHe pazgena «MDH3nka», KOTOPBIH BHOCHT
CYNIECTBEHHEBIH BKJIAO B CHCTEMY 3HAHHH 00 OKPYKAIOIEM MHpE. DTOT pasien
SIRJISETCS CHCTEMOOOpa3yIOIMM 1A JPYTHX pa3fefioB yueOHOH NHCIMIIIHHEL,
NOCKONBKY (DH3HYECKHE 3aKOHBI JIEKAT B OCHOBE COJAEPIKAHMA KYPCOB XHMMH H
OHONOTHH.

[Tpu w3yueHun yuebOHOro Marepuaia no XWMHH M OHONOrHW nenecoolbpazHo
AKIICHTUPOBATL BHUMaHue O0O0y4amImMXCid HA KWU3HEHHO BAXKHBIX o00BEKTaX
MPUPOABl H OPTAaHH3MEe uenoBeka. JTo ruapocdepa, armocdepa u Ouocdepa,
KOTOPBIE PACCMATPHBAIOTCA C TOYKH 3PEHHMA XMMHYECKHUX COCTABOB M CBOMCTE, HMX
3HAMEHMA JUIA SKM3HEAEATENIbHOCTH JIHOJIEH, 3TO COJEpPIKaHHWE, OCBEIAONIEE POJib
BAKHEHIMHX XHMHYECKHX IEMCHTOB B OPraHM3ME€ 4€0BEKa, BONPOCH OXPaHbI
300pOBbA, NpoduiakTuku 3aboneBaHuii W BPEAHBIX INPHBBIYEK, TOCIEACTBHI
H3MEHEHHU Cpe/ibl OOUTaHHA YEI0BEKA /UIA YEIIOBEUECKOH [IMBHITA3AIIHH.



3ameTHOE MECTO B COmepiKaHWH y4eOHOH MMCHMIUIMHBI 3aHAMAeT yueOHbIif
MaTepHal, He TOMBKO (DOPMUDYIOIIHMHA ECTECTBEHHO-HAYUHYIO KAPTHHY MHPA
CTYACHTOB, HO ¥ PAaCKPLIBAIOIIHI NMPAKTHYECKOE 3HAYCHHE eCTECTBEHHO-HAYYHBIX
3HAHWA BO BCeX cdiepax KM3HH COBPEMEHHOrO OOIIECTBAa, B TOM WYHCIE B
ryMaHuTapHoi cepe.

B nenom yuebnas mucnmnnmHa «EcTecTBO3HAHMEY», B CONEPKAHMH KOTOPOI
BEAYLMM KOMIIOHEHTOM fBIAIOTCA HAYYHbI€ 3HAHHMA W HAYYHBIC METO/EI
MO3HAHMS, NO3BONACT CHOPMUPOBATH ¥ 0GYHAIOLMXCA TETOCTHYIO €CTECTREHHO-
HAYYHYIO KapTHHY MHpa, NOpody/MTh Y HHX 3MOIMOHAIBHO-LEHHOCTHOE
OTHOIUCHHE K HW3Y4acMOMY Marepuasy, TFOTOBHOCTH K BHIOOpY jieiicTBuii
ONpENEICHHOH HANpaBICHHOCTH, YMEHHE KPUTHYECKH OIICHHBATE CBOM M YyiKHE
NCHCTBHA H INOCTYIIKH.

MurerpuposanHoe  comepykanue  yueGHOW  JAMCLMIUTHHBI  [O3BOJIAET
MPENO/IaBaTesIM (PH3NKK, XHMHH H OHOJIOTHH COBMECTHO OPTaHH30BATh M3YUCHHE
CCTCCTBO3ZHAHMS, MCOONMB3YS MMEIOIIMECAs 4YaCTHbIE METOOHKH [PENOJaABaAHHSA
npeaMeTa.

H3zygenmne oObieobpazorarenbHoit yueOHON AMCHMIUTHHEL «ECTECTBOIHAHHEN
3aBeplIaeTcA TojaBeacHHEM HTOroB B Qopme auddepenmmposannoro 3auera B
paMKax npoMeKyTOYHOH aTTeCTallMH CTY/IEHTOB B TIPOLIECCE OCBOSHHSA OCHORBHO
OIOIT CIIO ¢ nonyuennem cpearero odmero odpasosanus ([IIKPC, TITICC3).

1.2 MECTO YUYEBHOH JTACHHUILIMHLI B VUEEHOM ILJIAHE

Yuebnan pucuuniuna «ECTECTBO3HAHHE» SIBJAAETCA YIEOHBIM IPEIMETOM 110
BEIDOpY M3 0Oa3aTesnbHON npeaMeTHoN obnactu «EcrectBennsie Haykuy ®IOC
cpeanero odmero odpa3oBaHns.

B mpodeccionanmbabix  00pasoBaTeNbHBIX  OpraHM3alMsX, pEeaTHIVIONIHX
obpasoBare/ibHyl0 TPOrpaMMy CpeiHero obmiero obpasoBaHHS B npenenax
ocsoenna OITOIT CIIO wa Gase ocHoBHOro obuwero obpasosanms, yueGuas
aacuunnnHa - «EctecTBo3Hame» u3ydaetcs B 00meoOpa3oBATENBEHOM  IMKIIE
yuebuoro mnawa OIIOTT CIIO ma 6ase ocHoBHOrO o6miero oGpazoBaHus c
nonyueHHeM cpeaiero odmero obpasopanus (TTTIKPC, TTITICC3).

B yuebueix nmamax TITTKPC, TITICC3 wMecTo y4eBHOM AMCIMMIHHEL
«EctecTBo3nanue» — B cocTaBe 001e00pazosaTeibHbIX YUeGHBIX JMCIMILTHH 110
BEIOODY, GopMupyembix 3 00A3aTeNBHBIX NpPeIMETHEIX obnacteit ®I'OC
cpejHero obmero obpasoBanus, juia opodeccuii CI10 wim cnemmansuocteii CI10
COOTBETCTBYIOLIErO Npodmis npodecCHOHANIBHOr0 00pa30BaHHMs.

1.3 PE3VJIbTATbHI OCBOEHUS YYEBHOM THCLIMILIAHBI

Ocsoenune  conepanmst  yyebuoit  jucimmmmnsr  «EcTecTBo3HAHHEY
ofecneurBaeT 10CTHKEHHE CTYICHTAMH CJIEYIONIHX Pe3Y IbTATOB:
* JTHYHOCHIHBIX:
- JIlycToiumBeiii  WHTEpEC K WCTOPDMM M JOCTHKEHMAM B  O6IacTH
CCTCCTBCHHBIX HAyK, YYBCTBO TOPAOCTH 3a POCCHHCKHE ECTECTBCHHBIE
HaYKH;



- JI2rotoBHOCTP K MPOZO/KEHMIO  OBPA3OBAHMS,  MOBBIIIEHHIO

KBaTH(puKkauue B u30paHHOH nNpPOdecCHOHATBHON HeATENHHOCTH
MCIIOTB30BAHHEM 3HAHHH B 00J1aCTH €CTECTBEHHBIX HAYK,
JI300weKkTHBHOE OCO3HAHME 3HAYMMOCTH KOMMETeHIHH B 061acTH
€CTECTBCHHBIX HAyK UL Ye/IOBEKa M O0LIECTBA, yMEHHe HCIOAL30BATH
TEXHOJIOTHIECKHE NOCTHIKEHHs B 001acTv (M3mKkH, xumun, GMomoram uis
MOBbILICHAA COOCTBEHHOTO MHTE/IEKTYAILHOTO Da3BHTHA B BhIOPaHHOI
Npo(heCCHOHATEHON JIEATETBHOCTH,

- JldymeHne  NpOAHATH3IMPOBATH  TEXHOTEHHBIE  TIOCITEICTBHS TS
OKpy’alomeH cpeasl, ObITOBOH W NpPOM3BONCTBEHHOH NeATeALHOCTH
YeJI0BeKa,

- JISrotoBHOCTh caMOCTOSTENBHO MOOKIBATE HOBBIE I CE0Sl GCTECTBEHHO-
HAYYHbIC 3HAHWA C HCHONNB30BAHHEM JUIA JTOTO JOCTYIHBIX HCTOUHHKOB
HH(pOPMALHH;

- JIbymenue ynpariasaTh CBOEH MO3HABATEIbHOM JeATE/IbHOCTBEO, MPOBOIHTE
CaMOOLCHKY YPOBHS COOCTBEHHOrO HHTE/IEKTYAIBHOIO Pa3BHTHSL
JITymMenue BbICTPaWBaTh KOHCTPYKTHBHBIE B3aWMOOTHOIICHHA B KOMAHIC
10 peLeHnio 00muxX 3a1a4 B 001aCTH €CTECTBO3HAHMS,

*  MemanpeoMemusix:

- MllloBnageine  yMeHWsAMM W  HaBBIKAMH  DA3IMYHBbIX  BHJOB
MO3HABATE]IbHOH ~ HEATENHHOCTH  JUIL  H3YYeHMS  pasHbIX  CTOPOH
OKPYKaOIIEro eCTeCTBEHHOTO MHPA,

- MII2npuMenenne OCHOBHBIX METOZOB MO3HAHHUA (Habmonenns, HAYIHOI'O
KCMIEPUMEHTA) /Ul M3YHCHHA PA3/IMYHBIX CTOPOH ECTECTBEHHO-HAYYHOI
KapTHHBI MMPd, ¢ KOTOPHIMH BO3HHUKACT HEOOXOAMMOCTB CTANKHBATHECH B
npodeccroranbHOI chepe:;

- MII3ymenue ompenensts ueinu M 33a4d  AESTENHHOCTH, BbIOMpaTE
CPEACTBA JUTA HX NOCTHKEHUA Ha TIPAKTHKE,

- MIl4ymenne wWCnome30BaTh pasTMYHBC WMCTOYHMKH JUIS MIOJIVYEHH S
ECTECTBCHHOHAYYHOH HH(OPMAlMH M OLEHHBATh €€ AOCTOBEPHOCTH JUIA
JAOCTHIKEHHSA NOCTABJICHHBIX LIeJIeH W 3amau;

npeoMemHbIx:

[TlcopmuposannocTe  npeacTasnenuii 0 LENOCTHON COBPEMEHHOM
CCTECTBEHHOHAYTHOH KAapTHHE MMpa, NPUPOJE KaK €IHHOH 11eI0CTHOI
CHCTEME,  B3aHMOCBA3H YeoBeKa, NPHPOAEI H  obmectsa,
NPOCTPaHCTBEHHO-BPEMEHHBIX MacmTabax Beenennoii:

- I12Bynajienue 3naHuAME 0 HanGonee BASKHBIX OTKPBITHAX H JIOCTHKEHHAX B

00/1aCTH €CTECTBO3HAHMA, MOBJIMABIIHX HA IBOTIOLAID NpeacTaBJICHHH O
NPHPOJIE, HA PA3BHTHE TEXHAKH M TEXHOJIOTHIA;
I3chopmupoBanHOCTL YMEHHS NPUMEHSTS €CTECTBEHHO-HAYYHRBIC 3HAHWS
oA OOBACHEHWS OKPYKAIOIWMX — ABJIECHHIA, COXPAHEHHS  370POBbA,
obecneuenus 6e30MacHOCTH JKH3HENEATETbHOCTH, OEpEeIKHOTO OTHOIEHHUA
K IPHPOAE, PaLHOHAIBHOIO MPHPOAONOIB30BAHHA, 4 TAKKE BRIIOJIHEHHS
POJTH TPaMOTHOTO NoTpeduTe s



- Il4copmupoBanHOCTh MpeACTaBiIE€HHE O HAYYHOM METOHE MO3HAHHS
IPUPOZBI H CPE/ICTBAX H3YYCHHA MEraMHpa, MaKpOMHpAa W MHKPOMHpA;
BASfEHHE TPHEMAMH EeCTEeCTBCHHO-HAYHUHEIX HAOMOMeHHI, ONLITOB,
HCCJIE/IOBAHHH W OLIEHKH I0CTOBEPHOCTH MOMYYEHHBIX PE3YIbTaTOB;

- TISBnazenne NOHATHIHBIM aNTIAPATOM ECTECTBEHHBIX HAYK, TIO3BOJIAIOMIHM

NO3HaBaTe MHp, YYacTBOBATh B JIMCKYCCHAX M0 ECTECTBEHHO-HAYIHBIM
BOMIPOCAM, MHCMNONB30BATh PA3IMYHBIE MCTOYHHKA HHQ)OPMAlMH Ul
II0ArOTOBKHM COOCTBEHHBIX paboT, KPHTHYECKH OTHOCHTBCA K COOOMIEHMM
CMH, comepixanimm HayaHyIO HHOOPMALIHIO,
IT6copMBpOBaHHOCT YMEHMI MOHMMATE 3HAYHMOCTB ECTECTBEHHO-
HAaYy4HOTO 3HAHWA [UIA KaxkJA0ro HelOBEeKa HE3aBHCHMO OT  €ro
npo)eccHOHANTBHOA  meATeNbHOCTH, pasiwuath (akThi W OLCHKH,
CpaBHHBaTh OLICHOYHBIEC BbIBOIBI, BHJIETh MX CBA3b C KPUTEPHAMH OLEHOK
H CBA3b KDHTEPHEB C ONpelelIEHHON CHCTEMOI 1IEHHOCTElH.



2.COJEPXKAHUE YYEBHOM JHCHUTLIHHBI

DOH3HKA

Beeoenue

Du3zuka — yHaaMenTanbHas Hayka o npupoae. EcrecrsenHo-Hay HEBI MeToa
MO3HAHHWA, €r0 BO3MOKHOCTH W TPAHHIIEI IPHMEHHMOCTH.

DKCNEPUMEHT H TEOpHMA B MpoIecce MO3HaHus npupoasl. Mopenuposanue
(pusnueckux ABMEHMI W npoueccoB. EcTecTBeHHO-HAYYHAS KApTHHA MMpa M ee
BAJKHEHIIIHE COCTABJIAIOIIHE.

EnuneTeo 3ak0HOB npupos! B cocTaBa BeliecTBa Bo Beenenuoii, OTKpeITHA B
(hu3MKe — OCHOBA NMporpecca B TEXHMKE M TEXHOJIOTHH TIPOR3BO/ICTRA.

Mexanura

Kunemaruka. Mexanuueckoe npmkenue. Cucrema ortcuera. Tpaektopus
npukeHus. [lyrs. Ilepememenne. PasHOMepHOE NpPAMOJIMHEHHOE IBHIKEHHE,
CxopocTs. OTHOCHTENBHOCTE MEXaHHMYECKOTO J[BHKESHWS. 3aKOH CIIOMKEHMS
ckopoctei. I paduxu nBmKeHHs,

Cpeanas ckopocTh 1pH HEPaBHOMEPHOM JBHKEHWH. MrHOBEHHAA CKOPOCTE.
PaBHOYCKOpEHHOE MpAMONTHHEHHOe jiBHikeHHe. Yckopenne. CBofomHoe mnajeHue
tern. Kpusonuuneiinoe aBukeHHe. Y1ii0Bas CKOPOCTh. PABHOMEPHOE OBMIKEHHE 110
OKPY:KHOCTH. L{eHTpOCTpEMHTENTBEHOE YCKOPEHHE.

Junamuka. Macca u cuna. B3aumoneiictsre ten. 3akonsl quHaMAkH, CUibl B
npupone. Criocobbl u3mepenus cuil. MHepumansHas cuerema oTcuera. 3akoH
BCEMHPHOIQ TAroTeHHd. HeBecoMoCTh.

3aKonpl coxpaHennss B MexaHmke. Hmnyisc Tema. 3akoH cOXpaHEeHHS
umnynbca. PeaktuBHoe npwkenwe. Mexanuueckas padora. Mommocts. Pabora
CHIIBl TAIOTEHMA, CHITBI YIPYIOCTH H CHJBI TpeHusa. MexanWueckas sHEprus.
Kunetuueckas osueprus. Kunerwueckas sHeprus u pabora. TloTeHiuanbHas
SHEPrHA B TrpaBHTaUMOHHOM moje. [loTennuansHas SHeprua  yupyro
AehOPMHUPOBAHHOTO TeJ1a. 3aKOH COXPAHEHHs MOJHON MEXAaHHYECKOH SHEPTHHA.

emoncmpanuu

OTHOCHTETEHOCTh MEXAaHMYECKOTO JIBMIKEGHHS.

Buasl mexanndeckoro nBwkeHusa. MuepTHOCTH

TEM.

3aBMCMMOCTE YCKOPEHHS Tela OT €r0 MacChl M CHIBL, AEHCTBYIOMEH HA TeJo,

PaBencTBO M NPOTHBOMONMONHOCTh — HANpAaBAEHWS CHI  JOeHCTBHS M

npotusoeiicTeua. HerecoMocTs.

PeaktuBHOE  jiBMKEHHE, MOJ€lb  PAKETHI,

M3amenenwe SHEprHH NPH COBEPIIEHHH PaboTEI.

Hpaxmuueckoe 3anamue

HMcenenosanne 3aBHCHMOCTH CHITBI TPEHHSA OT MAaccChl Tena.



OcrHobl MONEKYIAPHOU PU3UKU U MEPMOOUHAMUKH

Mosexyasipnass (Qu3HKa. ATOMHCTHYECKAas TEOPHs CTPOEHHA BEIECTBA.
Habmo/ienns u OMBITH, MOATBEPXKIAIONIHE ATOMHO-MOJIEKYIAPHOE CTPOCHHE
BerecTea. Maccel u pasmephl MoJiekyil. TeIUIOBoe JBMKCHHE UYACTHIL BEIIECTBA.
bpoyHoeckoe apmixenue. WMpeanvueii ra3. Temmepatypa kak mepa cpejmeil
KHHETHYECKOM JHEPIrHH YacTHil. YpaBHEHHE COCTOAHHS MACATHHOTO rasa.
Hsonpouecce u ux rpadmku. O6bicHEHHE arpeTaTHbIX COCTOSHHI BEIIECTBA W
(azoBBIX MEPEXOAOB MEKIYy HUMHM Ha OCHOBE ATOMHO-MOJICKYJLIPHBIX [1Peil-
CTaB/IEHHIA.

CBa3b MEKAY JABIEHHEM H CpeJHEH KMHETMYECKOH IHepruei MOJIEKY]I rasa.
Pabora rasa. Monenb skuakocT. TTOBEPXHOCTHOE HATSKEHHE M CMAYHBAHHC.
Kpucranmmueckue n amopdrsie Bemectsa. JKukne Kpuctamis,

Tepmoannammka. Buytpennss sueprus. Pabota u TensiooTaaua kak cnoco6st
M3MCHCHHA BHYTPEHHEH dHeprud. [lepBeiii ¥ BTOPOM 3aKOHEI TEPMOIMHAMHUKH.
[punuuner neficreus Tennossix Mammn. KI1J1 Tennopeix asurateneii. Temossie
MAallMHBl W MX [OPHMEHEHHE. DKOIOTHYECKHMEe MpobiIeMbl, CBAZAaHHEIE C
IIPHMEHCHUEM TETUIOBBIX MAIIHH, W NPo0/IeMBI 3HEProcOepeKeHNAS.

Aemoncmpayuu

Jeuxenue OPOYHOBCKHMX YacTHIL.

Hudpyzus.

SBAcHHA  MOBEPXHOCTHOTO  HATSHKEHHS W CMAuHBAHWSA,

Kpucramrer, amopdusie BemecTsa, KuAKOKPACTAIMYECKHE TEJIA.

HM3merenne BHyTpeHHEH 3HEPruy TEN MPH COBEPIIEHHH PAdOTHI.

OcHo6b 21eKMpPOOUHAMUKH

JsiekTpocTaTiKa. B3aumoneHcTne 3apKEHHBIX Te. DIeKTPHYECKHH 3apsi,
3aKoH COXpaHeHUA HTEKTPHYECKOro 3apsja. 3akoH Kynora. DiexkTpocTaTHyeckoe
0Jie, €r0 OCHOBHBIC XAPAaKTEPUCTHKM H CBA3b MEXKIY HWUMH. [IpOBOIHWKM M
H30/1TOPBL B 3IEKTPOCTATHICCKOM 110J1€. DICKTPHYECKas eMKOCTh KOH/IEHCATOpa.
JHEPIrHA EKTPOCTATHYECKOTO MOJIA.

Iocrosmubiii Tok. [locTosHHbIN dnekTpryeckuii Tok. CHita Toka, HaIpsKeHHE,
SIMEKTPUYECKOe compoTuBiende. 3akoH Oma Ui ydacTKa TEnM M TOMHOM
JICKTPHYIECKOH nenu. PaboTta H MOIIHOCTE NMOCTOAHHOTO TOKA. 3akoH J{KOYIT—
Jlenma. TeruioBoe melcTBME ODNEKTPHYECKOrO TOKA. DNEKTPHUECKHA TOK B
Pa3THIHBIX CPEIax.

MaruuTnoe mose. MaruuTHOE TON€ M €r0 OCHOBHBIE XapaKTEPHCTHKH,
[eficTBHE MAarHATHOTO MNOAA HA [POBOAHWK € TOKOM. 3aKkoH Ammepa.
Onextpomeurarens. Cuna Jlopenna. SIBeHue 3meKTPOMArHMTHOM MHYKIHAH,
3akon snexTpoMarHMUTHON wMuaykimu. [lpasmro Jlenna. Camounaykims.
MHAYKTHBROCTH. DHEPIHS MArHUTHOTO TIOJIS.

Aemoncmpayuu

DNEeKTpHU3AIAs TeJl,

B3aumoaelcTere 3apsKeHHEBIX TEL.

Harperanue npoBOJHHKOB ¢ TOKOM.



OneiT Dperena.

BsauMoaeHCcTBHE NPOBOTHHKOR C TOKOM.

JIEHCTBHE MATHUTHOT'O OIS HA MPOBOJIHMK C TOKOM.

Pabora snexrpousurarens.

SIBnenune HIeKTPOMarHHTHOM HHIYKLHH,

ITpaxmuueckoe 3anamue

C6opka 2/1eKTPHIECKOH UenH H M3MEPEHHE CHIBI TOKA M HANPDKEHHA HA ee
pa3/IHYHbIX YIACTKaX.

Konebanua u eonnst

Mexanuyeckne koJiedanaa B Boaabl. CroOoaHbie KonebaHuA. Ilepuon,
HacToTa M aMIUTHTY A Konebanwid. ['apMonndeckue konebanus. MaTemaTHueckuii
W NPYKHHHbIM MmadATHUKH. [lpeBpamenue oHepruw npu rapMoHMYECKHX
KonmeDaHusX.

MexaHuueckne BOMHBI H UX BH/IbI. 3BYKOBBIE BOJHEL YJIbTPA3BYKOBEIE BOTHbI,
YAbTpasByK H €ro HCMONB30BaHHE B MEIMIIHHE H TEXHHKE.

JIeKTPOMarHuTHbIE Koiebanusi 1 BoJHbI, CBOGOIHEIE IEKTPOMArHUTHBIE
konebanus. KonebaTenbHBIH  KOHTYP. ®opmyna Tomconua. Brinymxnennsre
JIEKTPOMATHHTHBIE KOncOanuA. ['apMOHHUECKHE HICKTPOMArHUTHEIE KOJIEBaHuA.
Onexrpuueckuii pesonanc. Ilepemennniii Tok. Dnexrporeneparop. Ilonyuenne u
nepeaaya anekrposHeprud. [podiemer sneprocbepexenns.

DNEeKTPOMAarHuTHOE  TIOJIE, ONeKTPOMArHUTHEIE BOJIHBI. CkopocTs
EKTPOMArHUTHEIX  BOJAH.  [IpHHIMNBL  pamgWoCBA3M W TEICBHICHMSL.
Hcnons3oBanue 21eKTPOMArHHTHBIX BOJTH PA3IHYHOTO /MANA30HA B TEXHHUECKHX
CPeACTBaX CBA3H, MEAHMLIMHE, TIPH H3YYEHWH CBOMCTB BEIIECTRA.

Ceerosuie BooiHBL. PasBurHe npencraBreHmii o OPUPOJE CBETA. 3aKOHhI
OTpakeHus W npenomieHua ceeta. Hurepdepentms csera. [[udpakumsa ceera,
Iudpaxionnas pewerka. [lonapusanus ceeta. Jucnepcns ceera.

Jluassr. opmysia ToHKO# JiHH3bL. ONTHYECKHUE TPHOOPHI.

Hemoncmpayuu

Konebanua MareMaTiaeckoro v npyKHEHOI'O MasSTHHKOB.

Pabota anexrporexeparopa.

Hznyuenne u npuem 31€KTPOMATHHTHBIX BOJIH.

Pagmoces3s.

Paznoxenne Oenmoro cBera B cnexp.

Hurepdepenunss u mudpakuus cpera.

OTpaxeHHe u NpelOMJIEHHE CBETA.

Ontaueckue npubopsl,

TIpakmuyeckue 3anamusn

Hsyuenune konebanuit MaTeMaTHIECKOr0 MASTHHKA.

W3yuenne unrepdepenumn u nudpakuuu ceera.

IneMenmsl KeaHmMoeolt Puznuxu



KBantoBbie cBoiicTBa cBeta. PaBHoBecHOE TemmoBoe u3nyuenue. Kesanrtosas
runoresa ITnanka. ®orosnextpuueckuii sddext. Vpasuenwe Ditnmreiina mis

BHemHero Gporosddexra. Goron. [[asnenne crera. Jlyanmusm coifcts crera.

®uszuxa atoma. Mojenu cTpoenus atoma. OmbIT Pesepdopaa. IMocrynars:
bopa. OO0vscHenHe JMHeHuaTOro COEKTpa BOJOPOJa HAa OCHOBE KBAHTOBRBIX
nocrynaroB bopa. Ilormoumenme u ucmyckanue ceera artomoMm. KBaHToBas
sHeprudA.  llpunmman  geiictBus w Wcnons3oBanue mazepa. OnrTuueckas
CIEKTPOCKOINHA KAaK METO/I H3YUEHHS COCTaBa BEIIECTRA,

Du3HKA aTOMHOTO SAPA W JIeMEHTapHBIX uacthu. CocTaE u CTPOEHHE
aroMHoro anpa. CeoHcTea ADepHbIX CHI. DJHEPrHS CBA3H W Ae(exT maccol
aTOMHOTO AApa. PagnoaktuBHOCTE. BHas pajMoakTHBHBIX NPEBPaLICHHH. 3aKoH
Pa/IMOAKTHBHOrO pacnaga. CBOMCTBA WOHM3HDPYIONMX SAEPHBIX H3ITY4EHHI,
PapvoakTHBHEIE W3yYeHHs M MX BO3IEHCTBHE HA IKHBHIE OpraHu3Mbl. AnepHbie
peakimm. flnepras dHepreTka. DiieMEHTAPHBIE YACTHIbI. OyHIaMeHTATEHBIE
B3aMMOAEHCTBIA.

Aemoncmpayuu

Dotoaddexr.

DoTornemMenT.

Hanyyenue nasepa.

JluneHuaTsie CHEKTPBl PA3IHUHBIX BEIIECTS.

CyeTUHK HOHM3HPYIOUMX H3TYYEHMUIA.

Beenennan u ee 3gomonun

Crpoenne u passutie Beemenmoii. Kocmonorms. 3sesmsr. Tepmosnephniii
cunTe3. Monens pacmmpsromeiica Beenennoii.

Mponcxompenne Cosmeunoii cucremsl. Ilpotoconune u MPOTOIIIAHETHEIE
obsaka. OOpazoanue mianer. IlpoBaema CYIIECTBOBAHHA  BHE3EMHbIX
[THBHJIM3ALHH,

Cospemennas (usudeckas kapTHHA Mupa.

XHMHuA
Obman u Heoprannueckasi Xumus

Beeoenue

XUMHYECKad KapTHHA MHpa KAk COCTABHAA YACTh €CTECTBEHHO-HAYYHOMH
KapTHHbl MHPA. Pore XMMHH B JKM3HH coBpeMeHHOTo obwectea. Hoseifmme
AOCTHKCHHA XMMWYECKOH HAyKM B IUIAHE DPa3BUTHA TEXHOJOIMH: XHMHuUECKas
TEXHONOrHA—0UOTEXHONOTHA— HAHOTEXHOJIOTHS. Ilpumenenwe poctukenuii
COBPEMEHHO#H XHMHH B IryMaHUTAPHOM cdepe AesrensHOCTH 0BmecTRa.

OcrHoeHbIE NOHAMUA U FAKOHBI XIUMUY



Ilpenmer xmmun. Bemectso. Artom. Monekyna. Xumuyeckuii JneMeHT H

(hopmbi ero cymectsopanus. IIpocTeie W ClioikKiHbBIE BemecTBa. AIIOTPONHI H ee
NMpPHYHHEL.

Hemoncmpanus

Habop moneneit atomoB 1 MonexyiL.

HM3mepenue Bemecrsa. OCHOBHEIE 3aKOHBI XMMHMH. Macca aToMOB H MOIEKYI,
AToMHanA COHHHIA MACCHI. (}[‘HOCHTeJithlﬁ ATOMHAd H MOJICKYIAPHAA MACCHL.
Komuuecrso semectsa. Iloctosnnas Asoragpo. Monspras Macca. 3akoH
Asoraapo. Monspueii 06sem rasos. Pacuets o xumuueckum dopmysiam.

3axon COXPAaHEHHA MACChl BCIIECTEA.

Ilepuoouueckui 3axon u Ilepuoduueckan cucmema xumuueckux nemenmoe Ji.
H. Menoeneesa

Otxpertie Ilepuoanueckoro 3akona. IlepHonmdeckas cucTeMa XHMHYECKHX
onementoB J[. . Menaeneera kak rpadmueckoe otobpamenue I[lepuoanuaeckoro
3akoHa. TlepHoaMyecKUil 3aKOH W CHCTEMa B CBETE YYEHMs O CTPOSHHH aToMa.
34aKOHOMEPHOCTH M3MEHCHHS CTPOEHHS JIEKTPOHHBIX 00O0I04YEeK aTroMOB M
XHMHYECKHX CBOMCTB 00pa3syeMbIX H7IEMEHTAMH MPOCTHEIX H CJIOXKHBIX BEMIECTB.
3nadenne [lepuonuueckoro 3akona u [lepmoamueckoii CHCTEMBI XMMHHYECKHX
anemenToB JI. M. Menjeneesa mis pa3BHTHA HAYKH M MOHAMAHHS XHMHYECKO
KapTHHBL MHPA.

Hemoncmpanua

Pazjnuneie dopmer TNepuogudeckoit cacteMpl XMMHYeCKHX 3nementos [ M.
Menneneesa.

Cmpoenue serecmed

Ilpupopa xumuyeckoil ceasn. KoBalieHTHas CBA3b: HENOJSPHAA H TOJSPHAS.
Hounas ces3b. Karuowsr n annonst. Mertasummueckas cBass. Bojopoasas cBs3s.
B3auMOCBA3L KPHCTAIHMECKHX PEINETOK BEHIECTB C PA3THUHBIMH  THIIAMM
XMMHYECKOH CBA3M.

HAemoncmpanusn

OGpasiel BEIECTB H MATEPHATIOB C Pa3/HYHBIMH THIIAMH XUMHYECKOH CBAZH.

Booa. Pacmeopu

Bona B mnpmpose, ObiTy, TexHuke M Ha mnpowssBoacTBe. MUIMuEcKHe H
XMMHYECKHE CBOHCTBA BOMBL. 3arpsA3HUTENH BOABI M CHOCOOBI ouHCTKH. AlecTkas
BONa W ee ymsrdepue. OmnpecHeHWe BOARI. ATperarHble COCTOSHMS BONBI M €@
MEPEX0/ibl M3 OIHOTO ArPEraTHOrO COCTOSHMS B APYTOE.

PacTBopeHHe TBEP/BIX BEIIECTB M ra3oB. 3aBHCHMOCThH PACTBOPHMOCTH TBEPIBIX
BEIICCTB M ra3oB OT TeMmeparypel. MaccoBas onisi BelecTBa B PacTBOpe Kak
cnocod BEIpasKeHHs COCTAaBa PacTBOpPA.

Hemoncempayusn

({usrveckre cBOHCTBA BO/IBI: IOBEPXHOCTHOE HATHKEHHE, CMAYMBAHME,

Xumuueckue peaxuyuu



llonatHe 0 Xumudeckod peakimn. THNBI XUMHUECKHX pEAKIMI. CkopocTts
PCaKIHH W (DAKTOPEI, OT KOTOPBIX OHA 3aBHCHT. TemmoBoil >ddexT XxuMuueckoi
peaxuun. XHMHYECKOE PABHOBECHE M CIIOCOOL! €ro CMELIeHHAS .

Hemoncmpanyuu

XUMHYECKHE PEAKIIMK C BBIJIEJIEHUEM TEIIOThL.

OOpaTHMOCTE XMMHYECKHX PEAKIIHIA.

[IpakTuyeckoe 3auamue

3aBHCHMOCTh  CKODOCTH XUMHYECKOH PpEAKIMM OT pasiMYHbIX (hakTopos
(TemTiepaTyphl, KOHIGHTPALIHH BEIECTE, AHCTBHSA KaTaJIu3aTopoB).

Heopeanuueckue coedunenusn

Knaccnukaumys Heopranmmvecknx coeamrenmii M X CBOICTBA. Oxcusl,
KHCITOThl, OCHOBAaHHA, CONMH. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHHYeCKUX COEIHHEHHH B CBETE TCOPHH MIEKTPOIMTHYECKOH TUCCOMHALINH,
llonstie o rugponuse comeil. Cpema BOAHBIX PacTBOPOB  cojieid: KHCJIas,
HeHTpanbHas, menousas. Bogopoassiii nokasarens pH pacTeopa.

Metawiel n Hemeramubsl. Metamisl. O6mme dusMueckie M XAMHYECKHE
CBOHCTBA META/IOB, OOYCIOBIEHHbIE CTPOEHMEM AaTOMOB H KPHCTALIOB W
[IOI0IKCHHEM METAIOB B JIEKTPOXMMHYECKOM DAY HanpsxeHwit. O6mmre
Croco0b momydenust Metamios, CIUIaBel; YepHbIE H LBETHBIC, Kopposua metamios
W CnocoOkI 3alMTEI OT HEE.

Hemeramnp. O6mas xapakrepucTuka TJIaBHBIX MOATPYNN HEMETAUIOB HA
npuMepe ranoreHos. OKHACINTENbHO-BOCCTAHOBHTEMBHBIE CBOHCTBA HEMETAIIOB.

Baxknelinne coe/iHeHHs METAJIJIOB H HEMETAILTOB B NPUPOOE H XO3AHCTBEHHOM
ACATCABHOCTH YeI0BeKa. 3aluTa OKPYKatOUIeH CPe/ibl OT 3arPA3HEHUS TSHKEbIMI
META/IIAMH, COEJIMHCHHUAMH a30Ta, CePBI, YIJiepoa.

Hemoncmpanuu

Bsanvoneiicteie MeTamioB ¢ Hemeramiamm (UMHKA ¢ CEpOH, ATIOMHHHA C
HO/IOM), pacTBOPaMH KHCJITOT M 1LET0Yeit,

l'openye merannor (umnka, jkenesa, MarHua) B Kucaopose. BiaumMoseiicTsue

a30THOH M KOHIIEHTPHPOBAHHOH CEPHOM KHMCIIOT ¢ Mepl0. BocCTaHOBHTENBHEIE

CBOHCTBA METAILTOB. XMUMHUYECKHE CBOMCTBA COeMMHEHHH METALTIOB.

Tlpakmuueckue 3anamun

Peakumn  obmema B BogHBIX  pacTBOpax

anektponuTos. Onpeaenenue pH pacteopa comneii.

BhitecHenue xmopom Gpoma H #oga M3 pacTBOPOB MX

coneif. B3aumopeficTene METANIOB ¢ pacTBOpaMH KHCIIOT

W COJICH.

OPrAHHYECKAA XHMUSA

Opzanuyeckue coeounenun

OcHOBHBIE TIOHSTHS OPraHMYECKOll XUMHH W0 TEOPHS  CTPOCHHSH
OpraHHYecKHX coequHeHui. [lorsTHe u3oMepun. Bugsr n3omepun: cTpykTypHas
(YTJIEPOAHOTO CKeleTa, TIOJNIOKEHHS KDPATHOH CBA3M HJIH (YHKIHOHAILHOH
PYIIIBL), IPOCTPAHCTBeHHAs. MHOroo6passe OpraHuIeckux coeqHHEHHI.



¥raesomoponasl. [Ipefenbubie W HenpeaensHbIE yraesojaopoasl. Crpoenne
YIJICBOZOPO/OB,  XapaKTePHbIE  XMMHYECKHE  CBOWCTBA  YIJIEBOAOPOJIOB.
[TpeacTaBuTenu yriaeso0pONOB: METaH, ITHIEH, ALIETHIIEH, GEH30J. [Ipumenenne
YIJIEBOJIOPOIOB B OpraHuYeckoM cuHTese. Peakuma nonumepnsain. Hedrs, ras,
KaMEHHBIH YTOJIb — NPUPOIHBIE HCTOYHHKH YIJIEBOJOPO/IOB.

Kuciiopoacogepxamme opranuyecKHe BelnecTBa. Couptel, kapboHOBBIE
KHCIIOThI H C/IOMKHBIE H(PHPBI: X CTPOCHHE W XaPAKTEPHBIE XMMHYECKHE CBOHCTRA.
[TpeacraButenn KMCIOPOACOACPIKAMINX OPraHHYECKAX COSIMHEHMI: METHIIOBBLH I
OTHNOBBIH CIHPTEI, IJIMLEPHH, YKCYCHasd KHCJI0TA. Mbila Kak COJM BEICIIMX
KapOOHOBRIX KHCIIOT, JKHMPEI Kak ciioumubie 3hupsL.

YTIeBo/ibl: [IIOK03a, KPpaxMaJl, 11e/I0103a.

A30TCO/IEPIRALIINE OPTAHHYECKHE COCTHHEHHS. AMUHbI, AMHHOKHCIIOTHI, DeJIKH.
Crpoenne u Ouonormyeckas (yHkiumua GemkoB, XuMHUeCKHE CBOHCTBA GEIKOB,
['eHeTn4ecKad CBA3bL MEKIY KIACCAMH OPraHMYECKHX COCIHHEHMIA.

Hemoncmpayuu

[lomydenue sTIeHa M €ro B3aWMOICHCTBHE ¢ PACTBOPOM NEPMaHTaHaTa KaIHsd,
OpPOMHOH BOMOI,

Peakims MOMYYEHHA  YKCYCHO-3THIIOBOIO

apupa. KauecTBeHHas peakis HA TIHMIEPHH.

[IseTnbie peakumn Gerkos.

Ilpaxmuueckue 3anamusn
XHMHYECKHE CBOHCTBA YKCYCHOH KHMCIOTHI: B3aHMOJEHCTBHE C HHAHKaTOPaAMH,
meramtamMi (Mg), ¢ ocHosanusamu (Cu(OH),) ¥ OCHOBHEIMM OKCHAAMHM (CuO).
O6parnmas u HeobGpaTumas neHaTypamus GenKos.

Ilnacrmacenl B Bosokna. [TonsTHe O MacTMaccax. Tepmoniactuunsie w
TCPMOpPEAKTHBHLIE NojuMepel. OT/enbHbIe TIPE/CTABHTENH CHHTETHYECKHX W
MCKYCCTBEHHBIX MOITHMEPORB; (enonodopmansieragabe CMOJIbL,
TOJIHBHHHJIXITOPKI, Te(DJIOH, LETYIOML,

[MonsiTve © XMMHYECKWX BONMOKHAX. HaTypaibHble, cuHTeTHYECKHE U
HCKYCCTBECHHBIE BOJIOKHA. (OT/1€NbHBIE TPEACTABHTENH XWMHUYECKHX BOJIOKOH:
ALeTaTHO¢ (TPHALIETATHBIN [EIK) W BHCKO3HOE BOJIOKHA, BUHWIXJIOPHAHBIE
(XJIOPHH), TIOJMHUTPHIIBHBIE (HUTPOH), NONHAMMIHEIE (xampoH, Haiinon),
nonuapupHsLe (TaBcaH),

Hemoncmpauus

Pasnmuunbie suabI miacTMace H BOJOKOMH.

Ilpakmuueckue 3anamun

O3HaKOMIIEHHWE €  CHHTCTHYECKMMH W  MCKYCCTBEHHBIMH

nonuMepamu. OTipejle/ieHAe  PA3NUYHBIX BHAOB XMMHUYECKHX

BOITOKOH.

Xumusn u mncuznp

XHMHS H OPraHHIM Ye/I0BeKa. XHMUYCCKHE JIEMEHTH B OpraHW3Me 4eI0BeKa.
Opranudeckue u Heopranueckue pemectsa. OCHOBHBIE KH3HEHHO HeoOX0aMMEIe
COCIHHEHHUsA: O€NKH, YIIEBOIBI, JKHPhl, BHTAMHHBL YTIEBOZS — CIIABHKII



HCTOYHHK SHEPruM OpraHusma. Posib JUpOB B opranuaMe. XONeCTEPHH U €ro polih
B 3/I0POBBE YEJIOBEKA.

MunepansaEle BEmecTea B NMPOAYKTAX TNHWTAHHSA, nNHIEBEle M00aBKH.
ChanancupoBaHHOE TTHTAHME.

Xumusi B ObiTy. Bona. Kawecrso soapl. Mowoume w uncranme cpejacTaa.
Ilpasuna GeszonacHoit paboTsl co cpeacTeamMu OBITOBOI XHMHH.

buoJiorus

Buonozus — cosoxkynnocms nayk o sxcusoit npupode. Memoos: nayunozo
ROIHAHUA 6 Duonozuu

AuBas npupoga kak 0ObeKT H3yueHHs Omomormn. MeToasl HCCIeIOBAHMS
JKHBOH TIPHpoAsl B GHojloruu. OnpezeneHue Ku3Hu (¢ MpHBICYSHHEM Marepuana
M3 Pa3aeaoB PU3MKH U XHMHH). YDOBHH OPTaHU3ALMH JKH3HH,

Hemoncmpayuu

YpoBH#H OpraHH3alHH JKH3HH,

MeTobl 103HAHAA JKHBOMH MPHPOIEL.

Kiemka

Hcropus usyvenus knetkn. OCHOBHBIE TIOJIOKCHHS KIIETOYHOM Teopuu. Knetka
— CTPYKTYPHO-(DYHKIIHOHAIbHAS (JIEMEHTAPHANA) €/IMHHALA JKH3HH,

Crpoenne kaeTku. [TpoKapHOTHL M 9YKAPHOTE — HU3IIHE W BHICIIHE KIICTOYHELE
opratu3Mel.  OCHOBHbIE  CTPYKTYPHBIE — KOMIOHEHTHI  KICTKH  JYKApHOT,
losepxmocTHpiii  anmapar. CxemMaTH4HOE ONHMCAHME FKHAKOCTHO-MO3aHYHOl
MOAenM K1neTogHblx MemOpaH. [luTomnasma — BHYTPEHHAA Ccpena KIETKH,
opranouasr (opramemnsl). Knerounoe sapo. @yHkuwms AIpa:  XpaHeHue,
BOCIIDOM3BE[ICHUE M TIepeNadYa HacleACTBEHHOH WH(DOPMAlMK, perymamus
XHMHYCCKOH aKTHBHOCTH KiIeTkH. CTPyKTypa u yHKIMH XpOMOCOM., AyTO-COMBI
M [OIOBBIE XPOMOCOMEL.

MarepuanbHoe e/IMHCTBO OKPYIKAIOIMIET0 MHPA W XHMHYECKHI COCTAB JKHBBIX
OpraHM3MOB. BHOJIOrHYeCKOe 3HaYeHHe XHMHYECKHX 3ieMenToB. Heopranmdeckue
BCIICCTBA B COCTaBe KJIETKH. Polb BOJBI Kak pacTBOPHTENS W OCHOBHOIO
KOMIIOHEHTA BHYTPEHHEH Cpelsl oprann3MoB. Heoprannueckue woHsl, YIieBoas!
Woosmnugel B knetke.  Crpykrypa M OmonmorHueckde (DYHKUMH  Desikos.
AMHHOKHCIOTEL — MOHOMEPHl OenkoB. CTpoeHHe HYKICOTHIOB M CTPYKTYpa
nosmnykneoTHiHbX nenei JIHK u PHK, ATO.

Bupycer u Oakrepuodaru. Hexnerounoe CTPOEHME, JKH3IHEHHBIA WK/ W €ro
3ABHCHMOCTb  OT  KJIETO4HBIX (popm ku3Hu. Bupyck — Bo3bymutemm
uHpEKIMONHEIX  3aboneeanuii;  moHsTHE 06 OHKOBHpycax.  Bupyc
uMmyHozeduumuTa yenosexa (BUY). Tpodpunaxruka BUY-nHpeximm,

Hemoncmpanuu

Crpoenne monexynsl Gelika.

Crpoenne monexymer JIHK.

CTpoeHue KiIeTKH.

CTpoeHue KIETOK IPOKapHOT M JYKapHOT.

Crpoenue Bupyca.



Ilpakmuueckue sanuamusn

Habmonenue knetok pacrenwii u sxuBoTHRIX OO MHKPOCKOTIOM HA TOTOBEIX
MHKpOTIpenaparax W ux OlUCcaHue.,

CpaBHeHHE CTPOEHHs KICTOK PacTeHHii M JKMBOTHBIX,

Opzantizm

Opranmnim — enumoe nenoe. Muoroobpasue opranuamos.

Obmen BelecTroM W PHCPrHEH C OKpyKalOmeH cpemoil kak HeoOX0MuMoe
YCITOBHE CYLIECTBOBAHHSA KHBEIX CHCTEM.

CnocobHocTs K CaMOBOCTIDOH3BEICHHIO — OITHA M3 OCHOBHBIX OCOGEHHOCTEI
KHBBIX OPraHM3MOB. [lenenne KieTkn — ocHoBa POCTa, pa3sBUTHA M PA3MHOKCHHS
OpraHusmos.  becmosioe  pasmuoxenne. ITooBoii Tponece M NOI0BOE
pasmMuoxenne. OnmiogoTBOpeHue, ero GHoIoTHYECKoe 3HA4YEHHE,

[Monarre 06 unmmBuayansHOM (oHTOTEHE3), IMOPHOHANBHOM (3mOpuorenes) u
NOCTOMODHOHA/IBHOM  Pa3BHTHY, Humuennyaneioe passutue wenoseka m ero
BO3MOJKHBIC HAPYILEHHS.

Obuwme npejicrasienns o HacIeACTBEHHOCTH I H3MEHYUBOCTH. | eHeTH4ecKas
TCPMHHOIIOTHA M CHMBOIIMKA. 3aKOHOMECPHOCTH HAC/ICIOBAHHS. Hacnenosanue
OpHSHAKOB y uenoseka. [lonobie xpomocomsl. CrenieHHOe C TOIOM
Hacneiosanne.  Hacnencrsennsie  Gomeznum HEIOBEKA, WX TPHIHHBI M
npodmaakTyka. CoBpemenHbie npecTaBIeHMs O rere U reHOMe,

I'enetnyeckne  3akomomeprOCTH U3MEHIHBOCTH.  Knaccudukaums  opm
H3MCHUHBOCTH. Biinsanue MyTareHoB Ha opranusm yenosexa.

peamer, 3amaum w wmeroas ceneximm. [ CHETHYECKHE 3aKOHOMEPHOCTH
cenexumu. Yuenwe H. M. Baewiosa o UCHTPax MHOTO0Opa3Hsa W NPOHCXOM/ICHHS
KyJBTYPHEIX pacTenuil. buorexmonorus, ee AOCTHXCHHA, IEPCIEKTHBEI PA3BHTHSA,

HAemoncmpayuu

Obmen semects wu NpPEBPAlIEHHE IJHEPIrHH B

KkneTke. Jlenenne xierku (MuTo3, Mmeiio3). Crocobsr

becnomoro  pasmuomKeHus. OmnosorBopenne vy

PacTeHHH WM KHBOTHEIX. HumsuayansHoe

Pa3sBUTHC opramM3Ma. Hacrneacrsemnsie Gosezaw

Ye/I0BEeKa.

Brusune AIKOr0JTH3Ma, HAPKOMAaHHH, KYpeHHsA Ha

Hacne/IcTBeHHOCTh. MyTamuu.

Monnduxanmonnas nsmenunrocTs.

Hentper muoroo6pasus u IIPOHCXOKACHHA KYILTYPHBIX PACTEHHIL,

HcekyceTsennsrii ot6op.

Hccnenosanms B o6aactu Grotexunomorumn.

Hpaxkmuueckue 3auamus

P«E‘-II_IEH HC EUI&MEHTEPH bIX F’€HECTHYSCKH X 3anay.

AHAITM3 M OlICHKA YTHYECKHX ACHEKTOR Pa3sBHTHS HEKOTOPBIX WCCIIEIO0BAHMUI B
OHOTEXHOIOTHY.

Buo



DBOMIOLAOHHAA TEOPHH W €€ POk B (DJOPMHUPOBAaHUH COBPEMEHHOM €CTECTBEHHO-
HAay4HOH KapTHHbl mMupa. Bun, ero kputepun. [lonynsimsa Kak CTPyKTypHas
C/IMHALIA BH/1A M 3BOIFOIHH. CHHTETHYECKAsA TCOPHA IBOMONAH. JIBHKYLIHE CHITBI
BOMIOLMH B COOTBETCTBHH C CHHTETHYECKOH Teopueil spomoumnu (CTD).
[ 'eHeTHYECKHE 3aKOHOMEPHOCTH BOIIOIIHOHHOTO TIPOLECCa.

Pesynerarel ssomommn. Coxpanenwe MHOrooOpasvs BHAOB Kak OCHOBA
YCTOHYMBOIO pazeutua Ouocdepsl. [IpuunHbl BEIMHpaHKs BHIOB. buomornueckuii
nporpecc 1 OHONOTHYECKHI perpecc.

[ MroTe3sl NPOHCXOKACHHA KHU3HHA. Y CI0KHEHHE JKHBBIX OPraHu3MOB Ha 3eMile
B MPOLECCE BOMOIMHM. AHTDONOreHe3 W ero 3akoHoMepHocTH. JlokasarenncTsa
pOACTBA HeJOBEKa ¢ MJICKOMMTAIOMIMMH JKHBOTHBIMH. JKOJIOrMYecKHe (hakToper
AHTPOIIOIEHE3d: YCIOKHEHHE IOMYJIANMHOHHOW CTPYKTYPhl BHOA, HM3TOTOBJIEHHE
OpyIHH TpyZa, TEPeXo] OT pPAacTUTENLHOrO K CMEIIaHHOMY THIY [WTAHHA,
MCIONb30BaHkHe  OTHA.  [losiBlieHWE — MBICIHTENBHOH — JEATETHHOCTH W
wieHopasAeneHoH peun. [Ipoucxoxaenne yemoBeyecKHX pac.

Hemoncmpanuu

Kpurepun Buga.

IMonynauus — CTPYKTYpHAas e€IMHHMIA BMId, eIHHHAIA

IBOITFOIHH. J[BUIKYIIIHE CHITBI SBOTIOIHA.

BosHukHOBeHME M MHOroofpaswe npucnocoOneHHi vy

opraHu3MoB. Peaxue U ucuesaromue Biibl. J[BHKYIIIHE CHITED

anTponorenesa. Ilpoucxoxknenne uenoBeka ¥ 4EIOBCUYECKHX

pac.

ITpakmuueckue 3anamus

Ommcanne ocodeii Buaa no MopgoIOrHUecKOMY KPUTEPHIO. AHATH3

H OILEHKa PasjM4YHbIX THIOTE3 TPOMCXOM/IEHHA IKM3HH. AHAIHI H

OIIEHKA PA3IM4HBIX THIIOTE3 MPOUCXOMKICHHA YEI0BEKA.

IKocucmemut

[Ipeamer u 3amaum 3kosnoruu: yuyenne 06 sxonormueckux (pakropax, yueHHE O
cooOIIecTBax OPraHusMoB, yaeHre o Ouocdepe.

Oxonornyeckue GHakTopel, OCOGEHHOCTH MX BO3ACHCTBHA. JKOJIOIMYECKas
XapakrepucTuka Bupa. [lomstue o0 sxonormdeckux cucremax. Ilenu nuraHm4,
TpodueckAe YpoBHH. buoreoumeHos kak skocucrema. buoneHos u 6GHOTON Kak
KOMITOHEHTBI OHOreoneHo3a.

buoctepa — rnobamsnas skocucrema. Yuenwme B. M. Bepraackoro o
omocdepe. Ponb kuBbix opranm3mos B Guocdepe. Buomacca. Buosnoruueckumii
KpyroBopor (Ha npuMmepe Kpyrosopora yriaepoxa). OCHOBHbIE HampaBIeHHA
BO3/icHCTBAA  uenoBeka Ha Ouocctepy. TpancdopMmaumus  ecTECTBEHHBIX
IKOIOTHIECKHX cucTeM. OcoDeHHOCTH arpodKOCHCTEM (arpoLeHO308 ).

Aemoncmpayuu

IKONOTHYECKHE (PAKTOPEI M MX BIIMAHME HA OPraHH3MBL.

MexBHIOBBIE  OTHOIICHHA: TIAPa3sHTHU3M, XHUIIHWYECTBO, KOHKYPEHIIHA,

cumbuo3. SIpycHocts pactuTensHOro cooliiectea. Kpyrosopor yriaepoga B

buochepe. 3anoeeaHukK 1 3aKkazHukH Poccnn,



Ipakmuueckue 3auamun
Cocrasiende cxeM Tiepe/ayd BEWIECTB M JHEPruM  (uernei MHUTAHAA).

CpaBHuTEIbHAA XapPaKTEPHCTHKA MPHPOIHBIX YKOCHCTEM M ArpOIKOCHCTEM CBOEH
MECTHOCTH.

Pemenne sxoornyecknx 3anayq.
AHanu3 H ONEHKa NOCAEeACTBHH COOCTBEHHOH JIEATEIBHOCTH B OKPVIKaOLLIEH
cpene, rnobalibHbIX YKOMOTHYIECKMX NPOOIEM M Iy Tel X pelenus. IKCKypcuu

MuorooOpasne Bua0oB. Ce30HHBIE M3MEHEHWS B TPHPOJE (OKPECTHOCTH
npodeccronanbHoil 00pasoBarenbHOM OpraHu3anuy).

Ecrecreennsie H HCKYCCTBEHHBIE IKOCHCTEMBI (OKpEeCTHOCTH
npodeccHoHanbHOR 06pa3oBaTenbHOM OpraHu3aimn).



3. TemaTu4eckoe niannposanne

Ilpu peanusauum conepskanus o0umeobpazosarensHoii y4ebHoii
JUCUHMIINIMHE! «EcTecTBO3Hanuey B npenenax ocsoenus OITOIT CIIO
Ha Oase ocHoBHOro o6imero o0pasoBaHusl ¢ TIOIyYeHHEM CpenHero
obiero o6pazoBanus (ITICC3) makcumanibHAas y4ueOHas Harpyska
00yYAlOIIMXCS COCTARIIAET:

Ilo cnemmanerocTsm CITO38.02.01. JxoHoMmHKa u Gyxrajnrepckuit
yuer (1Mo oTpacmsiM) COUMaIbHO-3KOHOMHYECKOLO npodeccHoHansHOro

obpazoBanmss — 162 wyaca, ®W3 HHX obsizateNlbHas  ayUTOpHAs
Harpyska oOyuJarouimxcs, BKIrOuas NpakTHYeCKHe 3aHATUs, — 108
H4coB, BHeayIUTOpHas caMOCTOsTedbHas pabora CTYOEHTOBR — 54
Jaca.

Koauvecrso wacor
[Tpoduin npodeccnonanbuoro

obpazoBanus
Copep:xanne 06yuenus COHAIBHO-3KOHOMHTECKHIT
Crnennansnocru CITO
OU3HUKA

Aydumopnuie sausmus 46
Brenenne 1
Mexanuka 5
OcHOBEI MOJIEKYIAPHOT 10
{(pH3HKH H TEpMOIHHAMHAKH

()CHOBEI 3/1€KTPO/IHHAMHEKH 10
Konebanus u Bonuer, OnTaka, 14
DJIEMENTEI KBAHTOBOH DHAHKK 6

Bcenennas u ee spomonus

Bueayauropaas camoctosennnas pabora
lloaroToBka yCTHEIX BRICTYTI/ICHHT TI0 3a- 24
JIAHHBIM TeMaM, JCce, TOKIAI0B,
pedepaToR, HHIHBHAYATEHOTO MPOEKTA C
HCMONB30BAHHEM HHPOPMAIIHOHHBIX
TeXHOJIOTHH, 3KCKYPCHH H Ap.

Hroro 70
XHMMSH
Ayoumaopnwie sanamun
41
Bereneaue 1
Obdmas n Heopranuveckas xaMus 22
OCHOBHEIE IOHATHA H 3aKOHEL! X HMHAM 1

Hepuomraeckuii 3akon u [lepHoandeckan
CHCTEMA XHMHYECKHX 3meMenTos JI. M.
Menneneesa

CTpoeHue BemecTra 2
Bona. Pacteopr 2
XHMHYECKHE PeaKITHi 6




Knaccuukaing Heoprannuecknx
COCMHHCHHH H HX CBOHCTBA

MeTamisl H HeMeTank

Opranuueckas xumus

OCHOBHEIE NOHATHSA OpPranmvyecKod XHMHH
H TeOpHs CTPOEHHS OPraH HYeCcKHX
CoeHHeHIH

VYIIeBO/IOPOIE H HX TIPHPO/IHEIE
HCTOYHHKH

Kucnoponcogep:kaiiue oprannueckue
COEJIMHEHAA

A30TCO/IEPIKALHE OPramHYecKHe
coeuHeHAd. [TomaMepr

XIMHA M KHINL

XHMMHA H OPraHH3M Yejl0BeKa

(S ]

XuMmus B OBITY

Breaynutopnas camocrosresmsnan
paboTa

IloaroroBka yCTHBIX BEICTYIINEHHN 110
JEMAMHEIM TEMAaM, 3CCe, JOKIAT0E,
pediepaToR, HHAHBHIYATEHOIO MpOeKTa ¢
HCTIONB30BAHHEM HH(POPMAaIHOHHEIX
TEXHOJIOTHA W Jip.

19

Hroro

60

BHOJIOTHS

Ayoumopnwre sanamus

|

21

MeTo/BI HayuHOTO 1103HAHKS B OHONTOTHH

buonorna — coBOKYMHOCTE HAYK 0 AHBON lpHpose.

Knerka

Opraguzm

Bun

FKOCHCTEMBI

h| o |n|—

Bueayaaropuas camocrosTe/nHan
paboTta

llonroToska yeTHBIX BLICTYIICHNH 10 3a-
JIAHHBIM Te€MaM, 3cce, J0KIanoR,
pedepaTos, HEIHBHIYATEHOIO NPOSKTA ¢
HCTIONBE30BAHHEM HH(POPMAIMOHHEIX
TEXHOIOTHH, SKCKYPCHH H I,

11

Hroro

32

Hpomesncymounan ammecmauus opme
dugppepenyuposannozo 3auema

Beero

81




4.IIEPEYEHDb ITPAKTUYECKHX H JIABOPATOPHBIX PABOT
Mucunniunaa Ppuzuka
4.1 Mepeuenb npakTHyeckux U JabopaTopubix pabor ans cnenuaabaocreit CIIO

[TPODHIIB: couManbHO-3KOHOMHYECKHI
CIIEHHAJIBHOCTH 38.02.01(3),

Bun | _ HaumeHnoBaHHe pa3fenos u 3aHATHIl

PA3/IEJ 3. OcHOBBI 3JIEKTPOIHHAMHKH

| Onpenenenue IJIC 1 BHYTPEHHErO COMPOTHBIEHHS HCTOYMHHKA INEKTPHHECKOI

JIP 1
‘ 3HEPIHH.

PA3JIEJ 4. KoteGauns w BoJHBI.

JIP2 | H3amepenue nokasaress NpesoMIeH s CTEKA.

JIP 3 | Onpepenenne UTHHBL CBETOBOI BONHBI € OMOLILIO THOPAKLHOHHOT PEIETKH.

| JIP4 | Onpenenenue (hokycHOTO paccroaHua cobHpalowei nHH3bI

42 TEPEYEHL [IPAKTUYECKWX 3AHATHHA
JucumnnminHa « XuMuan

BHI HaumenoBanme pasnenos v 3aHATHI

Tema Xumugeckue peakiumn

LS | 3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEaKIIHH OT Pa3niHEIX hakTOpoB
Tema Heopranmueckne
COETHHEHHS
. 132 Onpenenenue pH pactsopa coneit
13 3 BianMozeficTBHe METAIIOB C PACTBOPAMH il
- KHMCJOT M comneii

Tema Kucaopoacoaepxanue oprannvieckne BemecTsa

34 XHMHYECKHE CBOMCTBA YKCYCHOT KHCIIOTEI

4.3 [Nepeyenn npakruueckux 3auaThii. Jnciunomza «Buonoris




Haumenosanue pasnenos u sansai

Tema Knerka

n3i HaGaronenne knerox PacTeHHil W KHBOTHEIX MO MHKPOCKOIMOM Ha
TOTOBBIX MHKPONPENAPATAX H UX OTIHCAHHE
Tema Opranmam
32 Pemenne EMEHTAPHEIX IeHETHYECKHX 3a/1a1
Tesma IxocuceremMnr
[133

AHaTH3 K olleHKa NOCISICTEBHH coDCTRERHOH JeITeILHOCTH B
OKpY:KalolleH cpemes




S. IPUMEPHBIE TEMBI PEGEPATOB (JIOKJIA/IOB),
UH/IMBUIYAJTBHBIX ITPOEKTOB

Marepus, GpopMEI ee IBHIKEHHS W CYIIECTBOBAHHS.

Ileperif pyccknii akanemux M.B.JTomoHOCOB.

HekyeeTso u mpoliecc Mo3HAHKS.

Du3uka 1 My3BIKATEHOE HCKYCCTBO. L[BeTOMY3bIKA.

du3uka B COBPEMEHHOM IIMPKE.

DH3MYECKNE METOABI HCCIIEI0BAHNS MAMATHHKOB HCTOPUM, ADXUTEKTYPhI H
NPOU3BEICHHN HCKYCCTRA.

Hayuno-Texuuueckuii nporpecc u nmpo6aeMbl IKOTOTHH. *

broTexHOIOrMA 1 reHHas HHXEHEPUs — TEXHOJOTHH X X1 BEKa.

Hanotexnonorus Kkak mnpHOPHTETHOE HANPABICHHE pa3sBUTHA HAYKH H
npon3BoacTea B Poceuiickoit @eneparum.

Oxpana okpyKaromeil cpe/ibl OT XHMHYECKOr0 3arpa3HeHNs.

PacTeopel BOKpyT Hac,

YeTpaHeHHe RECTKOCTH BOJEI HA POMBIILICHHBIX IIPEANPHATHAX.

Hcropus BO3HMKHOBEHHA W PA3BUTHA OPraHHUECKON XHMHH.

YTiI€B0AbI H HX POITh B AUBOM npupoae. JXHuphl Kak OpoayKT

MUTaHWA U XHMHYECKOE ChIPbE.

HexBarka npomoBonbeTBis Kak riobanbHas npobiema YeoBedecTBa H NMyTH ee
peteHus.

CpeacTsa ruruenbl Ha OCHOBE KHCII0POACOAEPKAIIMX OPrAHHUECKHX COEIMHEHHMIA,
CHHTETHYECKHE MOIOLIHE CPEACTBA: JIOCTOMHCTBA H HE/OCTATKH.

Jleuuut Genka B nMINEBEIX OPOAYKTAX M €r0 NPEOOJIEHHE B PAMKAX TII06aIbHOI
OPOAOBOJILCTBCHHOM MPOIPAMMEI.

B. M. Bepnaackuii u ero yuenne o 6mochepe.

Hcropus u pazeuTHe 3HAHMI 0 KIIETKeE,

Oxpyzaiomas 4eoseka cpeia €€ KOMIOHEHThI: PA3/IMYHbIe B3TTAIbI HA ONHY
npoOnemy.

[Monynamua kak e uHuna GHOIOIHYECKOi YBOTIONHHA,

HomymAuma kax sxonoruyeckas eaunnia. CoBpeMeHHEIE

B3TJISA/I6l HA OMONOTHYIECKYIO IBOTIOLHIO.

CoBpeMeHHbIC B3ITIA/BI HA NPOMCXOMK/IEHHE YETOBEKA: CTOIKHOBEHHE MHEHHIT,
CoBpeMeHHbIE METOIBI HCCIIEIOBAHMA KIETKH.

Cpenpr 06uTaHus OpraHA3MOB: IPHUYMHEI Pa3HOOOpasHs.



6. XAPAKTEPUCTHKA OCHOBHBIX BU/I0B YUEEHOH JTEATEJIBHOCTH

CTYJAEHTOB

Copepaanne
obyuenun

AAPAKTEPHCTHKA OCHOBHEIX BHAOB A€ATEILHOCTH
CTYAEHTOB (HA YPOBHE y4eDHBIX JeiicTBIi)

PHIHKA

Brenenue

Pa3spiTre cnocoOHOCTEN ACHO M TOMHO M3JIAraTh CBOM MBICIIL
JIOrHYECKH 0DO0CHOBLIBATE CBOIO TOHKY 3PEHHS, BOCTPHHHMATD U
AHANU3UPOBATh MHEHHUS CODECEHHKOB, MPH3HABAR NPABO IPYTOro
UCIIOBEKA HA HHOE MHEHHE,

TlpuBenenue npuMepoB BIMSHKA OTKPRITHIL B (u3HKe Ha
NPOCrPECC B TEXHUKE H TEXHOJIOIMH MPOH3BOJICTRA

Mexanira

Eunemaruka

O3HaKOMIEHHE CO CTOCODAMH ONMCAHHS MEXaHHYeCKOro
IBHAEHHS, OCHOBHOH 3a0a4ei MeXaHHKH.

Hsydenne 0CHOBHBIX (PH3HHECKIX BEIMYHH KHHEMATHEMN
MEPEMELIEHHA, CKOPOCTH, YCKOPEHHS.

Habnronenue OTHOCHTEIBHOCTH MEXAHHYIECKOTO JIBHIKCHI
PopMyTHpOBAHHE 3AKOHA CIOKEHHS CKOpOCTeii,

Hecnenosanne paBHOYCKOPEHHOIO MPAMOTHHENHOTO IBHKEHHS
(Ha mpumepe cBODOIHOTO MajeH s Tel) 1 PaBHOMEPHOTD
ABIDKEHHS TENA MO OKPYKHOCTH.

lloHrmanne cMBICIA OCHOBHBIX (IM3MHECKHX BEIHYMH,
XapaKTepH3VIOIIHX PABHOMEPHOE ABHMKEHHE TEJA 110 OKPVIKHOCTH

Juuamuxa

IlonnmManue cMbica TAKHX (PHINYECKHX MOOENeH, Kak
MATEPHATBHAS TOUKA, HHEPIIHAIILHAR CHCTEMA OTCHETa,
Hamepenne mMaccel Tela pasnHiHEIME criocobamu. Hamepenne cun
B3aHMOAEHCTBHA TeJl. BeluHcieHe 3Ha4eHHs YCKOPEHHA TEl 110
H3BECTHBIM 3HAYEHMAM NEHCTBYIOLMX CHIT M Mace Ten. VMeHHe
paznnMaTh CHILY TAXeCTH 1 Bec Tena. OObsIcHenue 1 npUBeneHue
[PUMEPOB ABIEHHS HEBECOMOCTH.

PHMEHEHHE OCHOBHLIX MOHATHI, (POPMY H 3aKOHOB AMHAMHKH
K _peLIeHHI) 3a1ay

Conepxanue
olyueHusn

XapaAKTEPHCTHKA OCHOBHLIX BHAOB A€NTEILHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBIX AellcTBHIT)

3aK0HBI COXPaHEHHs B
MEXaHHKE

OOBACHEHHE PEAKTHBHOIO IBHKEHAS HA OCHOBE 3aKOHA
coxpaHeHma HMIyJibca. [Ipamenenie 3akoHa coxpanenns
MMMYBCA JUTS BLIMHCIEHHA H3MEHEHHH CKOPOCTEH Tel MpH ux
B3aHMONERCTRHAX. Briuucnenne paboTe cii 1 namenenus
KWHETHYECKOH IHEPTHH Tend. Briuncienue noTeHIHANLHOM
SHEPTHIL Tell B rPAaBHTALHOHHOM ToJie. XapakTepHCTHKA
NPOMABOIHTENLEHOCTH MAalIHH M ABHTETElEH ¢ HCITONE30BAHHEM
NOHATHA MOLHOCTH

Ocu

O6BE MONEKVIAPHOT dhuznru 1 mepmodunamixiu

Monekynapras dH3HKa

PMYTHPOBAHHE OCHOBHBIX NMOJOKEHUII MONEKYIAPHO-
KUHETHYECKOH Teopun. Bhinosnnenne 3kCniepumeHToB, ClayxKaumx
0DOCHOBAHHEM MOJIEKYIAPDHO-KHHETHHECKOH TEOpHH.
Habmonenne GpoyHOBCKOTO MBIKEHUS W SBICHUS andysun.
Ompenenenie NapamMeTpos BEIIECTBA B ra3000Pa3HOM COCTOHHMK
Ha OCHOBaHHH YPaBHEHHA COCTOSHHA MIEaNLHOD rasa.
Ipenctasnenue B Bume rpadHka H30XOpHOIO, H300apHOTO 1
M30TEPMHHECKOTO IpoLeccos. Berunciaenne cpenneil
KHHETHYECKOH IHEPTHH TEIUIOBOTO IBHACHHA MOJIEKY Mo
M3BECTHO Temnepartype Bewectea. M3Mepenue BnakHoCTH
BO3/YXa

TepmonuHaMuka

JKCHEPHMEHTANLHOE HCCIEI0BAHHE TEMLIOBLIX CRONCTE
BellecTBa. Pacyer KonMYecTBa TenaoThl, HeOBXOIHMOTO /U1
OCYHIECTBJIEHHS MpoLecca NPERpalIeHHs BEIIECTBA H3 OHOTO
ArperaTHOrO COCTOSHHS B JIPYroe.

Pacuer u3mMeHeHHs BHYTPEHHE! 3HEpruH Te, paboTel 1




MERENAHHOTD KOMHYECTEA TENJIOTEI HA OCHOBAHHE NepRoro HEE{GH&-
TepmoauHamMukH. OObACHeHHE TPHHIINIIOR AeHCTBHA TEILIOBLIX
MaLIHH

Ocrogr 51eKMpOOUHAMUKY

DNEKTPOCTATHKA

BH‘IHGJIEHHC CHI R’.‘I-EHMD,E[EﬁC-TBHH TOYSHYHBIX BHEICI.'I}H'-IEGKHX
3aPAIOB.
Brrincaenne HaNPAAEHHOCTH H NIOTEHLHATA 3NEKTPHHECKOTD
[0 OOHOTO M HECKOILKMX TOYEYHBIX 3apsanoe. MaMepeHue
a3HOCTH NOTEHLIHAJIOB.
PHEEICHHE NPHMEPOB NTPOBOAHHKOB, THIMEKTPHKOE H
KOH/IEHCATOPOB.
Habmonenne ABNEHNs JNeKTPOCTATHIECKOH HHAYKIIHH H SBIEHHA
HONAPH3ALIHH THAIEKTPUKA, HAXOAAIIErOCs B 2NEKTPHYECKOM
noJje

IMocToauuei Tok

H3mepenue momHocTH snekTpudeckoro Toka. Hamepenne D0C 1
B EHHErO COTIPOTHBIEHHA HCTOYHHKA TOKA.

COOp M HCMBITAHHE HNEKTPHYECKHX LeeH ¢ PasnHIHbEIM
COENHHEHHEM MPOBOAHHKOB, PACHET HX MAPAMETPOR

Maruurnoe none

Habmonenne nelcTeua MarHUTHOMO MOJIS Ha TIPOBOJHHUK C TOKOM,
KapTHHOK MarHHTHBIX I10JIeH,

POpMyAHMPOBAHHE NMPABHIIA JIEBOIT PyKu IS ONpEIee s
HaTpaBleH s CHIBI AMmepa.

Brraucnenue cuit, AeHCTBYIOLIMX HA POBOIHHK ¢ TOKOM B
MArHUTHOM noJe, 00bACHEeHHE NPHHLIANA NeiicTRHA
anexTpoasurarens. Hcenemopanne ssneHns snekTpoMaruuTHoil
HHIVKIHH

Konebanua u eonns

Mexannueckue
KoaeDaHHa W BOTHEL

IIpuBenenue npumepos konebaTENEHBIX IBHKEHHI,
Hccnenosanue 3aBucHMoCcTH nepuoaa xkonebamuil
MATEMATHYECKOr0 MasTHHKA OT €ro JAJIHHLIL, MACCEI M AMILIHTYIbL
kosiebannii. Onpenenenne yekopeHns cBobDOAHOTO NAneHus ¢
NOMOLIBLI) MATEMaTHYECKOro masTHHKa. Habmonenue konebaumii
3syqawero Tena. llpusenenne 3HaueHUs cKOPOCTH
PACIIPOCTPAHCHHA 3BYKA B PA3IHYHBIX cpenax. YMeHue oOLiacHATE
HCHOJIL30BAHHE YIETPA3BVKA B METHIIHHE

Conepxanne XApaKTePHCTHKA OCHOBHBIX BHIOB AeATEILHOCTH
o0y ieHHsn CTYACHTOB (HA YPOBHEe yueGHbIX AeiicTBHIT)
OnexTpoMarnutHele | HabmoeHue OCHHAIOTPAMM FAPMOHHYECKHX KOJIEOARHN CHIIEI

koNebaHuA 1 BONHEL

TOKA B LIETNH.
ObsscHeHne IPEBPAIIEHHs SHEPIHH B HASAIEHOM
KONeDaTeIbHOM KOHTYPE.
H3yuenne ycrpoiicTea H MpHHLKNA nefcTBES TpanchopMaTopa.
AHAITH3 CXeMbl NMePENatin MEKTPOIHEPTHHE Ha DolbLine
EaC-I:-'TDHHHSI. Ilpusenenne npuMepos BUIOB PATHOCBAIH.
HAKOMCTBO € YCTPOHCTBAMM, BXOIALIMMH B CHCTEMY
pannoceszn. Obcyxnenne ocobeHHOCTEl pacipocTpaHeHns
PanHoOBOIH

CreroBrie BOTHEL

[IprMeHeHye Ha NPAaKTHKE 38KOHOB OTPA/KEHMS W NPEJOMICHHSA
CBeTa NMpH pelwenwn 3ana4. Hadbmonenwe aenenus audpakumm u
AMCTIEPCHH CBETA. Y MEHHE CTPOHTL H300PAKEHHA IIPEAMETOB,
Jasaembie THH3AMH. Pacuer onTHueckoi cuiibl IHH3BI

Inemenmut Keanmoeoii ghuzuru

KpanToBble CEBOMHCTRA
CBETA

Habmonenne goroanexktpuaeckoro aidexra. Pacuer
MAKCHMANTbHOM KHHETHIECKOH SHEPrHi JIEKTPOHOB MPH

hoToaddexre

Pu3mka aToMa

DopmMynHpOBAaHHE NOCTYAATOB bopa. Habar0/eHIHE THHENYATOr0
H HENPEPLIBHOTO CIIEKTPOBE,

Pacuer 4acToTe! H UTHHEI BONHBI HCITYCKAEMOTO CRETA MPH
NEPEX0/IC aATOMa M3 OJIHOTO CTALUMOHAPHOTO COCTOAHNS B APYIoe,
QbbacHeHHe NpUHUMNA AelicTEUA Ta3zepa

du3inMka aTOMHOIO spa
H 31eMEHTAPHBIX
YACTHII

Haomonenue tpexos ambfa-4acTuil B kamepe BHIbCOHA.
Perucrpaums AnepHbIX H3Ny4EHHIT C IOMOIIBIO CUETYHKA

I efirepa. Pacuer 3uepruu cBA3H aTOMHBIX sziep.

IloHHMaHHE NEHHOCTH HAYIHOIO NO3HAHNA MUPA He BOOBIE nns




HENOBEHECTBA B LEJIOM, & 08 KaXI0ro ﬂﬁ}“lafﬂ[ﬂerﬂﬂﬂ JTHYHO,
LEHHOCTH OBJIANEHHA METOAOM HAYYHOTID MO3HAHHA 14
NOCTHAHCHHA YVCIIEXdA B J00OM EH/I€ NPAKTHYECKOH NeATeNbHOCTH

Beenennasn u e 2EANNONNHA

CTpoenne u pa3BHTHE
Beenenno#

ObnacHeHHe Moaenu pacmupsomeiics BeenenHoii

Ipoucxoxnenue
ConHeYHOH CHCTEMEL

Habmonenwue 3se3n, JlyHel 1 nnaser B Teneckon. Habmonenne
COJIHEYHBIX ISITEH € IOMOLILIO TEIeCKONa

XHMHH

Beenenne

PackpuiTre BKIasa XMMHYECKOH KAPTHHBI MHPA B €HHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHPA,
XapakTepHCTHKA XMMHH KaK IMPOH3BOIMTENBHOIH ciibl 001ecTra

Bamknedmne xumuye-
CKHe MOHATHS

Ymenue nate ONpeneseHHe H ONepHpPOBaThL CIENYIOLHMH
XUMHYECKHMH TIOHATHAMH: €BEIIECTEO», «XHUMHYECKHH JNEMEHTH,
«aTOM», «MONEKYA», KOTHOCHTEILHBIE ATOMHASA H MOJIEKYIAPHAS
MaCChI», K HOHY, ANNOTPOITHAY), «H30TOMBD, «XHMHUHYECKAs
CEA3LY, ¢3EKTPOOTPHIATEIBHOCTEY, «BAIIEHTHOCTLY, «CTENEHD
OKHCJIEHHAY, «MOJIb», «MOJIAPHASA Maccay, «MOJAPHBIH 00beM
razoo0pasHBIX BEIECTBY, «BEIIECTBA MOMEKYISPHOTO H
HEMOIEKYIIPHOIO CTPOSHHA», «PACTBOPBIY, «3IEKTPOIHT H
HEINEKTPONHT?, «3NEKTPOIHTHYECKAR THCCOTTHATIHAY,
WOKHCIHTENL H BOCCTAHOBHTENEY, €OKHCIAEHHE U
BOCCTAHOBJIEHHE), «CKOPOCTL XMMHHECKOT PeakLimy,
«XMMIYECKOE PaBHOBECHEY, «YIJIEPOAHBIH CKEne,
«YHKITHOHANBHAS TPYIIIAY, KM30OMEPHAY

OCHOBHBLE 3AKOHLI
XHMHH

DopMynHpoBaHHE 3aKOHOB COXPaHEHHs MACChI BEIIECTE H
MOCTOAHCTBA COCTABA BELIECTB. Y CTAHOBJICHHE IPHYHHHO-
CJIEACTBEHHOI CBA3H Meam['ﬁ COZEPIKAHHEM HTHX 3AKOHOB H
HANHCAHHEM XHMHYeCKUX (DOPMYJ M yPaBHEHHH.

Coaepxanue
obyuenunsn

AAPAKTEPHCTUKA OCHOBHBIX BH/I0B 1eATEIbHOCTH
CTYAEHTOB (HA YPOBHE YueOHBIX TeHCTBHI)

PackperTie uanyeckoro cMeicia CHMBOHKH Llepuoaudeckoii
TabaHuLl XuMuyeckux snementos [ M. Menneneesa (Homepos
3JIEMEHTA, NEPHOAA, TPYTIILI) H YCTAHOBIEHHE NPHYMHHO-
CHIEACTBEHHOH CBA3H MEKIY CTPOSHHEM aTOMAa H
3aKOHOMEPHOCTAMH H3MEHEHHA CBOTICTB 3JIEMEHTOB
00pa3oBaHHLIX HMH BELIECTE B NMEPHOJAX M TPYIIIAX.
XapakTepHCTHKA 3]1EMEHTOB MANLIX MEPHOOE 10 HX MOJIOMKEHHID
B [lepuoguueckoii cucreme JI M. Menneneesa

OcHOBHEIE TEOPHH
XHMHH

YcTaHOB/IEHHE 3aBHCHMOCTH CBOHCTB XHMHYECKUX BELIECTE OT
CTPOEHHA ATOMOB 0DPA3YIONINX HX XHMHYECKHX 3/IEMEHTOB.
XapakTepHCTHKA BAKHEHIINX THIIOB XHMUMECKHX CBA3eH 1
OTHOCHTENBHOCTH 3T0il THNOAOruK, OOBACHEHNE 3aBHCHMOCTH
CBOHCTB BELIECTB OT MX COCTaBa H CTPOEHMA KPHCTAITHYECKHX
pewerok. PopmynupoBaHie OCHOBHBIX NOIMKEHHI TEOPHH
SJEKTPOIHTHYECKOH THCCOHALIHE H XapaKTePHCTHKE B CBETE
3TOH TEOPHH CEOMCTB OCHOBHBIX KJIACCOE HEOPIAHHHYECKHX
coenHHeHHi. POPMYIHPOBAHHE OCHOBHLIX MOJOKEHHIT TEOPHH
XHMHYECKOTO CTPOSHHA OPraHH4YeCKHX COENHHEHHH H
XapPaKTePHCTHKA B CBETE 3TOH TEOPHM CBOHCTB BayKHEHIIIHX
npeacTaBuTENEeH OCHOBHBIX KJIACCOB DPraHHYeCKHX COENHHEHH I

Baxuelmue pelecrsa
H MaTepHaibl

XapaKTepHCTHKA CTPOEHHS aTOMOB H KPHCTAJJIOB M Ha 3TOH
ocHOBE — 001X (GHIHYECKUX M XHMHYECKHX CBOFCTB METAIIIOB
H HEMETALIOB. XapakTePHCTHKE COCTABA, CTPOCHHS, CBOHCTS,
NOJIYYEHHA M NPUMEHEHHE BAKHEHIITNX HEMETAIIOB.
XapakTepucTHka COCTABE, CTPOCHHA H 0D1MX CBOHCTR
BamHeHIHK K1accos HeOPraHHYCeCKHX COenHHEeHHIT,

Ornncanue cocrasa u CBOHCTE BaKHEHIINX IpencTasuTeneii
OPraHH4eCKMX COETHHEHHH  MEeTaHOJa U 3TAHOMA, CIOKHBIX
3(%1{1303? HHPOB, MbIJT, KAPOOHOBBIX KHCIOT (YKCYCHOI KHCIOTHI),
MOHOCAXAPHAOE (FIHKO3b), IHCAXAPHIOB (Caxapo3sl),
MONHCAXAPHAOB (Kpaxmania H LeUToN03b ), AMHHOKHCIOT,
DeJIKOB, MCKYCCTBEHHBIX H CHHTETHYECKHX NOJTHMEPOB

XHMHUECKHH #3LIK M
CHMBOJIHEA

Henons3oanne B y4eOHOH H npoheccCHOHANBHOR IeATeIbHOCTH
XMMHYECKHX TEPMHHOB 1 CHMBOJITHKH.




HasbiBaHue M3y eHHbIX BeleCTB [10 TPHBHATLHOM Wil
MEMTYHAPOIHOH HOMEHKIATYPE H OTPAKEHHE COCTABA ITHX
COEIHHCHHH ¢ NOMOLIBI XHMHYECKHX (popMyIL.

Otpaenne XHMHIECKHX MPOLIECCOB € MOMOIIBIO YPaBHEHHIT
XHMHYECKHX DEaKIHi

XHMHYECKHE PEAKIIHH

OOnAcHeHHE CYLIHOCTH XHMHYECKHX MPOLECCOB. Knaccuukaums
XMMHYECKHX PEAKITHI 110 Pa3IH4HEIM TIPH3HAKAM

XHMHYECKHH 3KCrepH-
MEHT

BI::[HDJTH'EHHG EKHMHYeCKOID IRCIMEPHMEHTA B NMOTHOM
COOTBCTCTBHH ¢ NPaBHIAMH TEXHHKH De30macHOCTH.
Habmonenue, GpuKCHpOBAHHE M ONHCAHHE PE3YIILTATOB
NPOBENEHHOID IKCNEPUMEHTA

Xumuueckas HHQOP-
MalHs

IIposenenne caMOCTOATENBHOTO MOHCKA XHMHYECKOH
MH(OPMALIHE C HCTIONBE30BAHUEM PA3IUHEIX HCTOMHHKOR
(Hay4HO-TIONYIAPHLIX H3AHHIT, KOMITBEOTEPHBIX a3 MAHHBIX,
pecypcos Hureprera), Henosib30BaHHe KOMIBIOTEPHBLIX
TeXHONOrui nns oOpabOTKH U Nepenadn XHMHYeCKoi
HHPOPMALIMH 1 €€ MPECTABJIEHUA B Pa3MIHYHBIX Gopmax

[Mpodmnbroe u
MPO{ecCHOHANBHO
3HAYHMOE COEpKaHHE

OObsiCHeHHe XMMHIECKHX #BIIEHMIL, IPONCXOAALINX B NPHPOLIE,
OBITY H HAa NPOM3BOCTRE.

CobmoneHue npagi 3K0I0MHYECKH rPAMOTHOTO TIOBE/IEHHS B
OKpYIKAIOLIEH cpene.

OrneHka BIHAHNA XMMITIECKOTO 3arPA3HeHis OKpykaiomeii cpemsl
Ha OPraHH3M Ye/IOBEKA M APYTHE JKHBbIE OPraHH3MBL

Conepikanue oby4eHus

XapaxTepHCTHKA OCHOBHBIX BHOB IEATENLHOCTH CTYACHTOB (Ha
YpPOBHE YueOHBIX IelCTBHI)

Cobmonenne npasusi be3onacHoro obpatieHus ¢ TOPIUHMH H
TOKCHYHBIMH BELLECTBAMM, Ta00paTOpHEIM 000PYIOBaAHHEM.
Kputnieckas ouenka 10CTOBEPHOCTH XHMHYECKOIH HH(OpMAITHI,
MOCTYMarmieil U3 Pa3HbIX HCTOYHHKOB

BHOJIOTHSA

buonorus — coeokyn-
HOCTB HAYK O KHBOH
npupoae. Meromnst
HAYYHOTO MO3HAHUA B
OHMOJIOTHH

3HAKOMCTBO C OOBEKTAMH M3yHeHHA OHOIOr K. BrisRneHne ponu
Ononoruum B (JOPMHPOBAHHH COBPEMEHHOMH ECTECTREHHO-HAVIHOI
KaPTHHBI MMPA H MPAKTHYECKOH IEATENBHOCTH Moaei

Knerka

3HAKOMCTBO C KJIETOYHOI TEOPHEi CTPOEHHS OpraHiIMOB,
ITosyienne npencTaBieHns O POJH OPraHUYECcKHX |
HEOPraHHYeCKHX BELUECTB B KICTKE.

3HaHKHe CTPOEHHA KJIETOK MO PesyiibTaTam paboThl CO CBETOBLIM
MHEPOCKOTIOM,

VYMeHHe OnHCHIBATE MEKDPONIPENApaThl KIETOK pacTeHnii. YMeHue
CpaBHHBaTh CTPOCHHE KIETOK PACTEHHEH H KMBOTHBIX [0 TOTOBLIM
MHKpPOIIpenapaTam

Opranmnzm

3HaHKHe OCHOBHEIX CMOCODOB PA3MHOKEHHA OPTAHI3MOB, CTAIHN
OHTOreHe3a Ha MIPHMepPe HENOBEKa.

3HaHHe NPHYHH, BBI3LIBAIOLMX HAPYIICHHS B PA3BHTHH
OPraHH3MOB, Y MEHHE NI0NB30BaTLCA TeHETHIECKOIT
TEPMHHOJIOTHER H CHMBOJIHKOI, pelaTh mpocreiimme
TEHETHYECKHE 3a1a4H.

3HaHue 0coOEHHOCTEH HACENCTREHHOI U HeHACIeNCTRBEHHOI
H3MEHYHBOCTH M MX OHOJIOrMYECKOI POIH B 3BOIOMHH JKHBOTO

Bun

YMeHHe aHaIM3HPOBaTh H OLEHHBATE Pa3/IHYHLIE FHNOTE3b]
MPOHCXOKIEHHA JKU3HA HA Jemie,

MEHHE MPOBOAHTE OMHCAHHE 0coDei 0IHOTO BHAA No
MOPPOIOrHHECKOMY KPHTEPHIO,
Passurie cnocobHOCTE 5CHO H TOUHO H3JAraTh CBOM MEICIIH,
JIOrH4eCKH O0OCHOBLIBATH CBOK) TOYKY 3PEHHS, BOCIPHHUMATD 1
dHAMH3IHPOBATEL MHEHHA CODECeIHUKOB, NMPH3HABAA NPAB0 APYTOro
YEIOBEKA Ha HHOE MHEHHE,
YMeHue N0KaskBaTh POACTBO YEM0BEKA H MIEKOMHTAKOLIHX,
00IHOCTE M PABEHCTBO YEI0BEYECKHX PAC

IKOCHCTEMDBL

3HAHHE OCHOBHBIX 3KOJOTHYECKHX (PAKTOPOB M WX BIIHSAHHA Ha
OpPTraHH3IMEL,

3HaHHe OTAHYHTENLHBIX MPH3HAKOB HCKYCCTBEHHRBIX COODIECTs
—— Arpo3KOCHCTEM.

[TonyyeHne NpeACTaBIEHHS O CXEME IKOCHCTEMBI HA NPHMEDE




buochepsi.

HemoHcTpaims ymenus mocTaHOBKM Leneil AeSTeNbHOCTH,
NIaHHPOBAHHE CODCTBEHHOMN AEATENLHOCTH I OCTIDKeHHS
MOCTABJIEHHBIX LieNeH, NPeIBHAEHNA BOSMOXKHBIX PE3YIILTATOBR
3THX NEHCTBHH, OPraHH3aIMH CAMOKOHTPOS H OLIEHKH
TNONy4eHHbIX pesyabTaTtos. Oby4enne cobmonernio npasmn
NIOBE/IEHHs B npHpoie, DepeRHOMY OTHOIMEHHIO K
OHoOrECKHM 00BLEKTAM (PACTEHHAM M SKMBOTHBIM H HX
coobmecTBaM) u HX oxpaxe




7. VHEBHO-METOAUYECKOE U MATEPHAJIBHO-
TEXHUYECKOE OBECIHIEYEHHUE ITPOI'PAMMBI VUEBHOI
JUCHUILINHBI «kECTECTBO3HAHHWE»

OcBoenne  mporpamMmbl  V4eOHOW  AWCHMIUIMHEI «EcTecTBO3HAHME»
TPEIonaraeT Haluuue B TpodeccHOHaNbHON 00pa3zoBarTenbHON OpraHHW3army,
peamusylolield 00pa3oBaTeNBHYI0 OPOTPaMMY CPEAHEro obinero o0pa3oBaHHd B
npeacnax ocsoenus OITOIT CIIO na 6ase ocHoBHOro o6mero oGpasopanms,
y4cOHBIX KaOWHETOB 10 (U3HKE, XHMHHM, OMONIOIMM, B KOTOPHIX HMEETCS
BO3MOHOCTL obecrieynts cBoOOjHbIH JocTyn B HHTepHeT BO BpeMs yueGHOro
3aHATHA U B IEPHOA BHEYUEOHOMH AeATENNEHOCTH 00yUYaromuxXcs.

B cocrap xabWHETOB mo (JM3MKE, XMMHH, ODMOJOIMH BXONT naboparopun ¢
1aDOPAHTCKOH KOMHATOM.

Tomemenus kaOMHETOB (PH3IMKM, XMUMHH W OMOTOTHH JOIAKHB YIOBIETBOPAT
TpeboBatuaM CaHHTapHO-IMHAEMHOIOrHYECKHX NPaBKHa H HopMaTtusos (CaulluH
242 Ne 178-02) u 6BIT OCHAWIEHBI THIIOBEIM 0BOPYIOBaHHEM, YKa3aHHEIM B
HACTOAILMX TPeDOBAHHMAX, B TOM YHCIIE CIETHAIH3HPOBARHOM yuehHOH Mebensio 1
CpeCTBAMH OOYYCHMS, JIOCTATOYHBIMH JUIS BEITIOJIHEHHS TpeGoBanuil K YPOBHIO
NOATOTOBKH 00YYaAOIIHXC

B xabunerax xo/ukHO OBITE MYIBTHMEIMIHOE 0DOpYy/IOBaHKE, TIOCPEICTBOM
KOTOPOro  y4acTHMKH OOpa3oBaTeNbHOrO TPOTECCA MOTYT  [IPOCMATPHBATE
BU3YaTbHYIO HH(OpPMALHIO 110 (U3HKE, CO3AABATH TIPE3CHTAIIHH, BHACOMATEPHATLI
WT. I

B cocras yueOHO-METOAMYECKOrO M MATEPHAIBHO-TEXHHYECKOTO 06eceyeHus
nporpaMmel yuebHOH HHCHMILTHHEE « ECTeCcTBO3HAHKE) BXOIAT:

* MHOTO(YHKIUHOHATbHBIA KOMIUIEKC PETOAABATEIIS;

" HarJIAAHBIE TIOCOOMA (KOMIUICKTHI ydeOHbIX TabiiMll, MIaKaToB, DOPTPETHI
BbI/IAIOLIMXCA YHEHBIX B 00J1aCTH €CTECTBO3ZHAHHUS M T, 11.);

* MH(DOPMAIHOHHO-KOMMYHHKAIMOHHBIE CPE/ICTBA;

* SKPAHHO-3BYKOBBIE MOCOOH;

* KOMILIEKT 3/IEKTPOCHA0KeHua KaOHHETOR:

* TEXHHYCCKHE cpeacTea 00y4yeHHs;

* JEMOHCTpalHoHHOE 00opyaoBaHKe (00MIEro Ha3HAYEHHA W TeMATHYECKHE

HaDOpHI);

* naboparoproe o0opyaoBaHue (06IIEro Ha3HAYEHUS W TEMATHUECKHE HadOPkL,
B TOM 4HCAC 1A TNOCTAHOBKH JACMOHCTPALMOHHOTO M YUYEHHYECKOTO
IKCIIEPHMEHTA, PEAKTHBEI);

* CTaTHYECKMC, IHHAMMYCCKHE, AEMOHCTPALHOHHBIE H Pa3aTOYHBIE MOIENH,
BKI/TKOYas HATYPATbHEIE O0BEKTEL,

* BCIIOMOraTtenesHoe obopymoBaHue:

" KOMIUTEKT TEXHHYECKOH NOKYMEHTALMH, B TOM YHCIIe [IACTIOPTa HA CPe/cTBa
00y4eHHA, HHCTPYKIMH 110 MX HCTIO/Ib30BAHHIO M TEXHIKE OezonmacHoCTH;



* OmbnuoTteunsii onm.

* B Oubnmuoreunwiii  dona  BxoasT yueOHMKH, yueGHO-MeToaMueCKHE
komriektel  (YMK), obecneuuBatomme ocsoeHne vyaeOHON — IHCIMILIMHBL
«EcTecTBO3HAHME», DEKOMEHIOBAHHBIE WIIM JOMYLNIEHHBIC /UIA WCIIONL30OBAHUA B
npodeccHOHATEHBIX 00pa3zoBaTeNBHEIX OpraHu3almax, pPeaTH3yIOLINX
obpasoBare/ibHyI0 TpoOrpaMMy cpeaHero ofumiero obpa3oBaHus B rpenenax
ocsoenuna OIIOIT CTIO Ha 6a3se ocHOBHOIO 061m1ero 06pa3zoBanus.

* bubnmuoreunslii Gora MoxeT OBITH JONOJIHEH (DU3HIECKHMU
SHIMKJIONEAHAMH, aTIACaMHM, CIIOBAPAMH, CIIPABOYHHKAMH 10 (H3HKe,
XUMHH, OHOJIOrMHM, HAYIHOH M HAaY4HO-TIONMYJIAPHOI TMTEpaTYpOit
€CTECTBCHHO-HAYYHOID COMECPIKAHHA.
B nponecce ocsoenus mporpaMmbl yaeOHO# auciummael «ECTecTBO3HAHTE)
CTYAEHThI OJKHBL HMETh BO3MOIKHOCTE JIOCTYNA K 2IeKTPOHHBIM yaeOHBIM
MaTepHazaM o eCTECTBO3HAHMIO, BKIKHAA (hH3HKY, XUMHIO, OHOIIOTHIO,
uMeroImmMesd B cB0boanoM mocTyne B ceti MHTepHET (91EKTPOHHEIM KHHraMm
NpakTHKyMam, Tectam, marepuanam EI'D w ap.)

k-l
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