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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma  yueOHoit  aumciumuael  OY/[.11  EctecTBO3HaHue
npenHasHaueHa g u3ydeHus: «EcrectBo3Hanus» B ¢unmane CamI'VIIC B T.
PruimeBo, peanusyronieM o00pa3oBaTEIbHYIO MpOrpaMMy CpEAHEro OOIIero
oOpazoBanust CIIO nHa 6a3e OCHOBHOro OOIIET0 OOpa30BaHUA, MPHU TMOATOTOBKE
cnennasmctoB  38.02.01 OkoHOMUKa W Oyxraiarepckuit  ydyer (1o
orpacisaMm).lIporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpenHero
oO1ero o0pa3oBaHusi, IPEABABIIEMBIX K CTPYKTYpPE, COACPKAHUIO U PE3yJbTaTaM
ocBoeHUs1 yueOHOM aucuumiauHbel «EcTecTBOo3HaHHME», B  COOTBETCTBHHM C
PekomeHmauusiMu 10 OpraHU3alUy MOJYYEHHs] CpPeIHEro oOmiero oOpa3oBaHHUs B
npeaenax OCBOEHMsI 00pa30BaTENbHBIX IPOrpaMM CpPEAHEro Mpo(ecCHOHATIBHOTO
oOpa3zoBaHMsl Ha 0a3e OCHOBHOIO oOIEero oOpa3oBaHUsS C YYETOM TpeOOBaHUI
denepaibHbIX TOCYIAPCTBEHHBIX OOpa30BaTENIbHBIX CTAHAAPTOB U MOJy4aeMOU
npodecCu WM CIEUUAIbHOCTU CPEOHEr0 MpOoQecCHOHAIBHOIO 00pa30oBaHUs
(muceMo JlemapTaMeHTa rocyJapCTBEHHOM MOJUTUKH B c(hepe MOArOTOBKH pabounx
kaapoB u JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue mporpammbl  OVYJI.11EctecTBO3HaHMEe  HalpaBjieHO  Ha
JTOCTH)KEHHE CIEAYIOIINX LEeei:

* OCBOCHHME 3HAHMI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa U
METO/JaX EeCTECTBEHHbIX HAyK; 3HAKOMCTBO C HamOoJiee BAXKHBIMU UACSIMU U
JOCTH)KEHUSIMM ~ €CTECTBO3HAHHUSI, OKA3aBIIMMHU OMNpPEACIAIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

* OBJIQJICHUE YMEHUSIMHU NPUMEHSTH IMOJy4YEHHbIE 3HAHUS i OOBSICHEHHS
SBJICHUN OKPY’KAIOIIET0 MHpA, BOCIPUATUS MH(POPMALMU €CTECTBEHHOHAYYHOTO U
npoecCHOHaNbHO 3HAYMMOIO  COAEpPKaHUSA, PA3BUTUE HMHTEIUIEKTYalbHBIX,
TBOPUECKUX CIOCOOHOCTEM M KPUTHYECKOTO MBIIUICHUS B XOJ€ MPOBEICHUS
MPOCTEUIINX WCCIICNOBAHNUM, aHAIN3a SIBJICHUM, BOCHPUATUS W HWHTEPIIPETALUU

€CTECTBEHHOHAYYHO! MH(pOpMaLIHH;



* BOCIIUTaHHE yOEXKJACHHOCTH B BO3MOXXHOCTU MO3HAHMSI 3aKOHHOW MPUPOIbI
Y HCTOJIb30BAHUS JOCTHKEHUM €CTECTBEHHBIX HAYK JUIA Pa3BUTUS LIMBUJIM3ALUU U
NOBBIIICHNS Ka4eCTBA KU3HU;

* TPUMEHEHHWE eCTECTBEHHOHAyYHBIX 3HAaHUH B NpodecCHOHATHLHOU
JESTEIbBHOCTY W TOBCEAHEBHOM JKU3HU JUId oOecreueHus: Oe30MacHOCTH
KU3ZHENIEATEIIBHOCTH; TI'PAMOTHOIO MCIOJIB30BAHUS COBPEMEHHBIX TEXHOJOIUH;
OXpaHBbI 3I0POBBS, OKPYKAIOLIEH CPEJIBI.

Pabouas IIporpaMma MOKCT OBITH MCIIOJIL30BaHA I U3YUYCHHA TUCHUIIIINHBI

«EcTtecTBO3HaHME» B APYrUX MPO(ECCHOHANIBHBIX  00pa30BaTENIbHbIX
OpraHU3aLHSIX.
OBIIAS XAPAKTEPUCTUKA YYESHOM JUCIUILINHBI
«ECTECTBO3HAHMUME»

EcrecTBOo3HaHNE — HayKa O SIBIICHHUSX M 3aKOHaX Mpuponbl. CoBpeMeHHOE
€CTECTBO3HAHHUE BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAYUHBIX OTpacied, Hu3
KOTOPBIX HauOoyiee BaXXHbIMU SBIAIOTCA (u3uka, xumuss u Ouonorusa. OHO
OXBaThIBACT IIMPOKUN CHEKTP BOMPOCOB O PA3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB
MPUPOJIbl, KOTOPBIE MOKHO PacCMaTpUBaTh KaK €IMHOE 1IEJI0E.

EcTrecTBeHHO-HAy4YHbIE 3HAHUSA, OCHOBAaHHbIE HAa HUX TEXHOJIOTMHU
(GbOpMUPYIOT HOBBIM 00pa3 >XW3HU. BBICOKOOOPa30BaHHBIM YEIOBEK HE MOXKET
JTUCTAHIIMPOBATLCA OT (PYyHAAMEHTAIBHBIX 3HAHUM OO0 OKpYXKAKIIEM MHpE, He
PHUCKYsl OKa3aTbCsi OECIOMOIIHBIM B TpodeccroHanbHOl nesTenbHocTH. JIroboe
MEPCIIEKTUBHOE HAMpaBJCHUE JEATEbHOCTH 4YeJOBeKa NPsIMO WIM KOCBEHHO
CBSI3aHO C HOBOW MaTepuaabHOM 0a30i M HOBBIMU TEXHOJIOTHSIMU, U 3HAHUE UX
€CTECTBEHHOHAyYHOM CYIIHOCTH — 3aKOH ycmexa. EcrecTtBo3HaHne —
HEOThEMJIEMasl COCTABJISIOIIAsT KYJbTYphI: OMpEAeisisi MHUPOBO33PECHHE YEJIOBEKa,
OHO TIPOHMKAET W B TyMaHUTapHyl0 cdepy, U B OOIIECTBEHHYIO >KW3Hb.
PanroHanbHBIN  €CTECTBEHHOHAYYHBIA METOJ, C(HOPMUPOBABIIUICS B pamMKax
€CTEeCTBEHHBIX HayK, O0O0pa3yeT €CTECTBEHHOHAyUYHYIO KapTUHY MHUpa, HEKOe

o0OpasHo-punocodckoe 0000IIeHNE HAYYHBIX 3HAHUH.



OCHOBY €CTECTBO3HAHMS TMPEACTaBIseT (PU3MKa — HaykKa O TMPHUPOJIE,
u3y4arolas HauOoJiee BayKHBIC SIBJICHUS, 3aKOHBI U CBOMCTBA MaTEpUaIbHOTO MHUPA.
B ¢u3uke ycraHaBIMBAaIOTCS YHHUBEPCAJBLHBIE 3aKOHBI, CIPABEIJIUBOCTh KOTOPBIX
ITOATBEPKIAAETCA HE TOIBKO B 36MHBIX YCIOBHUAX U B OKOJIO3EMHBIX IPOCTPAHCTBAX,
HO Y BO Bcel BeeneHHoM. B 3TOM 3aKIIF04aeTCsl OJUH U3 CYHIECTBEHHBIX MPU3HAKOB
bu3uKH Kak GyHIaMEHTAJILHOW HAYKH.

®dusuka 3aHMMaeT 0co00€ MECTO CpEelIM ECTECTBEHHBIX HAyK, MOITOMY €€
IPUHATO CYUTATh JTUAEPOM ECTECTBO3HAHUA.

EcrecTBO3HaHME KaK HAayKa O ABJICHUSAX M 3AKOHAX IIPUPOJIBI BKIKOYAET TAKXKE
OJIHY U3 BaXXHEUIIUX OTPACIEN — XUMHUIO.

XUMHsI — HayKa O BEIIECTBaX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX, IIPOLeccax
IIPEBPAILCHNs], HWCIOJB30BAHUM 3aKOHOB XHMHUHM B IPAKTUYECKOM AEATEIBHOCTU
JIIOZIEN, B CO3aHUU HOBBIX MAaTEPUAIIOB.

buonorusi — cocTtaBHasg 4YacThb €CTECTBO3HAHUA. JTO HayKa O >XUBOU
npupone. OHa U3y4aeT paCTUTENIbHBIN, )KUBOTHBI MHUP M YEJIOBEKA, UCITOIb3Ysl KakK
COOCTBEHHBIE METO/IbI, TAK U METOJIbI APYTUX HAYK, B YACTHOCTU (U3HKHU, XUMUU U
MaTE€MAaTUKHU: HAOMIOAEHUS, SKCIIEPUMEHTHI, UCCIIEIOBAaHUS C TTOMOIIBIO CBETOBOTO
U DJEKTPOHHOTO MHUKPOCKOMNA, O0O0pabOTKYy CTATUCTUYECKUX JIaHHBIX METOJaMH
MaTeMaTU4eCKOW CTaTUCTUKU U JAp. buonorus BbIABISET 3aKOHOMEPHOCTH,
MPUCYILUE KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM 4KCie OOMEH BELIECTB, POCT,
pPa3sMHOXKEHUE, HACIEACTBEHHOCTh, U3MEHYMBOCTD, SBOJIIOLIMIO U JP.

PabGouass mnporpamma yueOHoit aucummumael OVY/[.11 EctecTBo3HaHUE
COIEPKUT TpH pasjenia, 00JaJarole OTHOCHTEIbHONM CaMOCTOSITENbHOCTBIO U
LEIIOCTHOCTEI0 — «Dusukay, «XumMus», «buosorus» — 4To HE HApyLIAET JIOTUKY
€CTECTBEHHOHAYYHOI'0 00pa30BaHUs CTYJEHTOB.

B  mpouecce  peamuzaumu  colIep)kaHus — yuyeOHOW — JUCHUIUIMHBI
«EcTecTBO3HaHHWE» 3HAUMMO U3yueHHEe pasaena «Dusnka», KOTOPBIM BHOCUT
CYILLIECTBEHHBIA BKJIaJ] B CHUCTEMY 3HAHHN 00 OKpy)KalolleM MHpe. DTOT pasjenl

SBJISIETCSI  CUCTEMOOOpa3yIOUM I APYTUX Pa3AesioB Y4eOHOW JAUCITUIUIMHBI,



MMOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE COJEP)KAHHS KypCOB XHMHH U
OHMOJIOTHH.

[Ipy wu3yuyeHun ydeOHOTO MaTepuasa MO XUMHUU M OHOJIIOTHMH 0c000e
BHHMaHHE 00yJaromuxcs o0pamniaeTcsi Ha )KU3HEHHO Ba)KHBIE OOBEKTHI TIPUPOIBI U
COCTOSIHUE OpTraHu3Ma YeJIOBEKa. I'mapocdepa, armochepa u Ouochepa
paccMaTpUBaIOTCS HE TOJIBKO OTHOCUTENBHO UX XMMHUYECKOTO COCTaBa U CBOMCTB,
HO M MX (PYHKUMIA U 3HAYEHHUSA IS )KU3HENEATEIbHOCTH JIIOACH: 3TO ColepiKaHue,
OCBENIAIoNIee POJIb BAXKHEHUIINX XMMUYECKHX 3JIEMEHTOB B OpraHuM3MeE 4YellOBeKa,
BOIIPOCKHI OXPaHbI 3/I0POBbA, MPO(UIAKTUKN 3a00JE€BaHUI U BPEIHBIX MPUBBIYCK,
MOCJE/CTBU HM3MEHEHHsI Cpelbl OOWTaHWUsS YeJOBEKa IS 4YeJIOBEYECKOMN
[UBUJIM3AIMHA. 3aMETHOE MECTO B COJIEpKaHUU Y4eOHOW NUCHUIUIMHBI 3aHUMAET
y4eOHBIM MaTepuasi, HE TOJbKO (POPMUPYIOMHNN €CTECTBEHHOHAYUYHYIO KapTHUHY
MUpa y CTYIEHTOB, HO U pPacKpbIBAIOLIMKA  MPAKTUYECKOE 3HAYECHUE
€CTECTBEHHOHAYUYHBIX 3HAHUU BO BceX cdepax >KU3HU COBPEMEHHOTO OOIIEeCTBa, B
TOM YHCJI€ B TYMaHUTapHO cdepe.

B nenom yuebnas auciuruimna «EctecTBo3HaHMe», B COEpHKAHUU KOTOPOU
BEJIYIIIUM KOMIIOHEHTOM SIBJISIFOTCSI HAYYHbIE 3HAHUSI U HAYyYHBIE METO/IbI TO3HAHUS,
No3BOJIsIET CHOPMUPOBATh Yy OOYYAIOMIMXCS LEIOCTHYIO €CTECTBEHHOHAYUYHYIO
KapTUHYy MUpPa, NPOOYIUTh Yy HHUX HMOIMOHAIBLHO-IICHHOCTHOE OTHOIIEHUE K
M3yyaeMoOMy MaTepuany, TOTOBHOCTh K BBIOOpY JEWUCTBUN OIpeeeHHON
HAIPaBJIICHHOCTH, YMEHUE KPHUTHYECKH OLICHHBAaTh CBOM W YYyKHE HCHCTBHUS U
MOCTYIIKH.

WuTerpupoBaHHOe  cojepkaHUe  y4eOHOM  AMCIHMUIUIMHBI  TO3BOJISET
MpenoiaBaressiM (PU3UKN, XUMHH U OWOJIOTUM COBMECTHO OPTaHM30BaTh M3y4YEHUE
€CTECTBO3HAHUS U UCIIOIb30BATh YACTHBIE METOAUKHU MPENOIaBaHUs MPeIMETA.

N3yyenne y4eOHOU JUCITUTUIMHBI 0  BBIOOPY «EcTrecTBO3HaHHE
3aBepIiaeTcs MOABEACHHEM HTOroB B ¢opMme auddepeHIIupoBaHHOTO 3a4eTa B

paMKax MpOMEXYyTOUYHOUW aTTECTAIlMU CTYJICHTOB.



MECTO YUYEBHOMH JJUCHOUIIJIMHBI B YYEFHOM ILVIAHE

VYyeOnas JVCHATUINHA OV I.11EcTecTBO3HaHnE U3y4aercs B
001eo0pa3oBaTeIbHOM IHMKJIE Y4eOHOro IlaHa Ha 0a3e OCHOBHOIO OOIIEro

O6p8,30BaHI/I$I C IIOJIYUCHHUCM CPCOHCTO O6I[I€FO O6p&30BaHI/IH.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCHUITIJIAHBI

OcBoenne conepxkanus ydeOHoi muctumuHplOY/J[.11 EctecTBo3HaHue
o0ecrieunBaeT IOCTUKEHUE CTYJICHTAMH CJICAYIOIINX PE3yJIbTaTOB:

* IMYHOCTHBIX:

— YCTOWYHMBBIM MHTEPEC K UCTOPHUH U JOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTU 32 POCCUMCKHUE €CTECTBEHHbBIC HAYKH;

— FOTOBHOCTH K IIPOJIOJIKEHUIO 00pa30BaHUs, MOBBIIICHUIO KBaTU(PUKAIIMN B
M30paHHOM TPOQEeCcCHOHATIBHON NIESITEILHOCTH C KCIOJIb30BAHMEM 3HAaHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTHMBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHIIMH B  00JacTu
€CTeCTBEHHBIX HayK /Ui 4eJoBeKa U OO0IIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTHYECKUE JIOCTIDKCHHS B 00jacTh (U3UKH, XHUMHHM, OWOJIOTHH JUIS
MOBBIIICHUS  COOCTBEHHOTO  HHTEIISKTYaJIbHOTO  Pa3BUTHUS B  BBIOpaHHOM
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

— YMEHHE MPOaHaJU3UPOBATh TEXHOTCHHBIC TOCICACTBUS ISl OKPYKArOIIEH
cpenbl, OBITOBOM M MPOU3BOJACTBEHHOU JIESITEIIbHOCTH YEJIOBEKA;

—  TOTOBHOCTh  CaMOCTOSITEIBHO  J0OBIBaTH  HOBBIE T  ceOs
€CTECTBCHHOHAYYHbIC 3HAHWUS C HCHOJIB30BAaHUEM JUISI OTOr0  JIOCTYIMHBIX
HUCTOYHUKOB MH(POPMAIIHH;

— YMEHHE YIpPaBJIATh CBOEH IMO3HABATEIBHOW EATEIHLHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUICKTYaIbHOTO PAa3BUTHS,

— YMCHHE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMaH/IE IT0
pelieHno oOIMKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

* MCTaIIPpCAMCTHBIX !



— OBJIaJICHHE YMEHUSIMM M HaBbIKAMHU Pa3JIMYHBIX BUJOB IMO3HABATEIbHOU
JNEATENbHOCTH I U3YYEHHS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOIO MHUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMUS (HAOIIOJCHUS, HAYYHOTO
AKCIEPUMEHTA) ISl U3YUYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, ¢ KOTOPHIMH BO3HUKAECT HEOOXOUMOCTh CTAJIKUBATHCS B MpodeccuoHaIbHON
coepe;

— YMEHHUE ONPENeIsATh 1EeNH U 3a/1a4u JesTEIbHOCTH, BRIOUPATh CPEICTBA IS
UX JOCTHXKECHUS HA MPAKTUKE;

— YMEHHE HCMOJIb30BaTh PA3JIMYHbIE HMCTOYHUKU ISl  TOJYYCHUS
€CTeCTBEHHOHAY4YHOW WH(OpMalMu U OIEHHUBAaTh €€ JOCTOBEPHOCTh  JJIs
JTIOCTHKEHUS MIOCTABJICHHBIX 1I€JICH U 3a/1a4;

* IPEIMETHBIX:

—  c(opMHpPOBAHHOCTh MPEJCTABICHUH O IIEJIOCTHOH COBPEMEHHOM
€CTECTBCHHOHAYYHON KapTUHE MHpA, NPUPOJAEC KaK E€IWHOM LEJIOCTHOW CHUCTEME,
B3aMMOCBSI3M 4YE€JOBEKa, MPUPOJBI M OOIIECTBA, MNPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BceneHnoi;

— BJIaJICHUE 3HAHUSAMHU O HauWOoJiee BaXKHBIX OTKPBITHSX U JOCTHKEHUSAX B
00JIaCTH €CTECTBO3HAHUS, MOBIUSBIINX Ha ABOJIOLMIO MPEACTABICHUN O TIPHUPOJIE,
Ha pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

— c(hopMHUPOBAHHOCTH YMEHUSI TPUMEHSITh €CTECTBEHHOHAYYHBIC 3HAHUSI JIJISI
OOBSICHEHHUS OKPY)KAIOIIUX SBJIICHWM, COXpPaHCHHS 3J0pPOBbs, OOCCIICUCHUS
0€30IMaCHOCTH  JKU3HENESITEIBHOCTH, OEPEeXKHOr0 OTHOIICHHS K  MPUPOJE,
PAlMOHATIBHOTO TMPHUPOJIONIOIB30BAHUS, a TAKXKE BBINOJHEHUS POJIM TPaMOTHOIO
MTOTPEOUTEIS;

— chOpPMUPOBAHHOCTh MPEACTABICHUNA O HAY4YHOM METOJE IO3HAHUs
MIPUPOJIBI U CPEACTBAX M3YUYEHUS MEraMupa, MakpoMHUpa U MHUKpPOMUPA; BIaJCHUE
MpUeMaMi €CTECTBEHHOHAYYHBIX HAOIIOACHUM, OMBITOB, UCCICIOBAHUM W OILICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

— BJIaJICHUE MOHSITUHHBIM aIlllapaToM €CTECTBEHHBIX HAYyK, MO3BOJIAIOLUIUM

I[I0O3HaBaTb MHP, Y4aCTBOBATL B JUCKYCCHAX IIO €CTCCTBCHHOHAYYHLIM BOIIpOCaM,
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MCIIOJIh30BaTh PA3IMYHbIE UICTOYHUKHA WH(DOPMAIUU JJIT TTOATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCHTHCS K coobmenusm CMU, comepammM HayIHYIO
uHpopMaIuio;

— c(hOpPMHUPOBAHHOCTh YMEHUM TOHMUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHUA [UISI KaXJIOTO YelOBeKa HE3aBHCHMO OT ero mnpodeccrnoHaIbHOMI
JESATENFHOCTH, pPa3inyaTh (PAKThl W OICHKH, CPaBHUBATh OIEHOYHBIC BBIBOJEI,
BHUJICTb MX CBSA3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPUEB C OMPEICICHHOM

CHUCTEMOM IICHHOCTEM.

11



TemMaTnyecKui nNJjaaH

HaunmenoBanue pa3nenos u Tem

MaxkcumanbsHas
yueOHast Harpy3Ka

KomuuecTBo 4acoB mpu ouHO# dopme
oOydeHus

IIpaxTnueckue

Bceero 3aHATHA

BBenenue

|.ODU3UKA

48

40 8

MexaHuka

14

10 4

Kunemartnka

JlnHamuka

3aKOHbBI COXpaHCHHUA B MCXAaHHUKC

OCHOBBI MOJICKYJISIPHOH
(u3MKN U TEPMOAMHAMUKHI

MonexkynsipHasi puznka

TepmoanHaMuka

OCHOBBI YJICKTPOAUHAMHUKH

DIIEKTPOCTATUKA

IloCcTOAHHBINA TOK

MarautHoe noJie

KoJsie0anusg u BOJIHBI

Mexanndeckue KojieOanus u
BOJIHBI

DIIeKTPOMarHUTHBIE KOJIeOaHUs
Y BOJTHBI

CBeTOBBIE BOJIHBI

JIuH3EI

JIeMEHTHhI KBAHTOBOM
(usuku

10

10

KBaHTOBEIE CBOMICTBA CBETA

dusuka atoma

®dun3rKa aTOMHOTO 4/1pa U
AJIEMEHTAPHBIX YaCTHI]

Bceiennasl u ee DBOJIOLIUA

1. XUMUS

Beenenue

OO0wmas 1 HeoprauuveckKas
XUMHS

20

14 6

OCHOBHBIC TTOHATHS 1 3aKOHBI
XUMHUU

ITepuoanyeckuit 3akon u [TICXD
JI.1. MennaeneeBa
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Ctpoenue BeniecTna

Bopna. PactBopsl

XUMHYECKHE PCaKknnu

Knaccuduxanus
HEOPraHUYECKUX COCTMHEHUN 1
WX CBOUCTBa

[TonsATHE O TUOPOIU3E COJIEN

MeTtanisl 1 HEMETAJUIBI

OpraaneCKaﬂ XUMUA

18 12

OCHOBHBIC TTOHSITHSA
OPTaHUYECKON XUMUU U TEOPUS
CTPOEHHUS OPTAaHUYECKUX
COCJIMHCHUH

YrneBoaopoasl U UX MIPUPOIHBIE
VMCTOYHHUKHU

Kucnopoaconep:xanue
OpTraHUYECKUE COCTUHECHHUS

A3oTcozepKale OpraHu4ecKue
coenuHenus. [lonmeppl

XUMHUS U )KA3HD

I11. BUOJOTI'UA

18 12

buonorus — COBOKYIIHOCTh HayK
0 ’KMBOU npupoie. MeToasl
HAy4HOTO MMO3HAaHUsI B OMOJIOTUU

Kierka

Opranuszm

Bun

IKOCUCTEMBI

Bcero:

108 82

26

IIpomexkyTouyHasi aTTecTanus:

auppepeHUMPOBAHHBIN 3a4ET
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COJIEP’)KAHUE YUYEBHOMU JUCHHAITINHBI
OU3UKA
Beeoenue

®duzuka — pyHIaMeHTaJdbHas Hayka O Impupoje. EcTrecTBeHHOHAYYHBIM METOJ
MIO3HAHMS, €r0 BO3MOKHOCTH U TPAHUIIBI IPUMEHUMOCTH.

OKCIEpUMEHT U TEOpHUsl B MpOIECCe IMO3HaHUSA NpUPOAbsl. MojenupoBaHue
du3nueckux SIBICHUNA M TMpoileccoB. EcTecTBeHHOHayuHas KapTHHAa MHUpa U €e
BAKHEUIIINE COCTABJISIOIINE.

EnuHCcTBO 3aKOHOB MpUpPOABI U COCTaBa BelllecTBa BO BeeneHHon. OTKpBITUS B
¢bu3nKe — 0OCHOBA POIrpecca B TEXHUKE U TEXHOJIOTHH MPOU3BO/ICTBA.

Mexanuka
Kunemamuka. Mexannueckoe paBwkenne. Cucrema orcuera. TpaekTopus
newkeHusa. Ilyte. Ilepememenne. PaBHOMEpHOE NPSAMOJIMHEWHOE JIBUKEHUE.
Cxopoctb. OTHOCUTEIIBHOCTh MEXAHWYECKOIO JIBMKECHHUS. PaBHOYCKOpEHHOE
npsIMOJIMHEWHOE ABMXKeHHUE. Y ckopenne. CBOOOIHOE Ma/IeHUE Te.
Hunamuxka. Macca u cuina. B3zaumojeictBrue Ten. 3akoHbl AuHAMUKHA. CHIIbI B
npupojie. 3aKOH BCEMUPHOTO TSATOTEHUS.
3axkonwl coxpanenusn ¢ mexanuke. VImiynbc Tena. 3aKOH COXpPaHEHUS] UMITYJIbCA.
PeaktuBHoe nBmwkeHMe. Mexanuueckas pabora. MomHocTh. MexaHuyeckas
sHeprus. Kuneruueckas osHeprus u pabota. I[loTeHimanbHash dSHEprus B
IPABUTALIMOHHOM I10J1€. 3aKOH COXPAaHEHUS MTOJTHOW MEXAHUYECKON SHEPTUH.

Hemoncmpauuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUXKEHUSI.

Bupl MEXaHMYECKOTO JIBHYKEHUS.

NuepTHOCTH TEI.

3aBUCUMOCTh YCKOPEHUS TeJIa OT €r0 MACChl M CUJIbI, ICMCTBYIOILIEH Ha TETO.
PaBeHCTBO M MOPOTHBOMNOJOXKHOCTH  HANpaBJICHUA  CWJI  JCHUCTBUA U
MPOTUBOJACHUCTBUS.

HeBecoMoCTb.

14



PeakTuBHOE NBUXKEHUE.
H3MeHeHre sHeprun MPU COBEPIICHUU PabOTHI.
Ilpakmuueckoe 3anamue Nel
CkaTpIBaHME TeJla 10 HAKJIOHHOM IJIOCKOCTH
Ilpakmuueckoe 3anamue No2
Heynpyruii ynap asyx ten
OcHo6bl MONEKYNAPHOU PU3UKU U MEPMOOUHAMUKU.

Monekynapuaa  ¢u3uka. ATOMHUCTHYECKAss TEOpUsS CTPOCHHS  BEIIECTBA.
HaGnrogenuss W ONbBITHI, NOATBEPKAAIOUIME ATOMHO-MOJIEKYJISIPHOE CTPOEHUE
BelecTBa. Maccel M pa3Mepsl MOJIEKYJ. TeIUIOBOE NBUKEHHE YaCTHI] BEIIECTBA.
bpoyHoBckoe nBumkenue. HWpeanpHbli ra3. TemmepaTypa Kak Mepa CpeaHeu
KUHETUYECKOW DJHEPrHM YACTUL. YPaBHEHHE COCTOSIHUS HJICAIBHOIO Tasa.
N3omnporneccet n ux rpagukd. OObsICHEHUE arperatHblX COCTOSHUN BEIIECTBA U
(Ga30BbIX MEPEeXO0JIOB MEXKJIy HHUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX
IIPEICTABICHAMN.
Tepmoounamuxa. Buyrpennsis sHeprus. Pabora u Temonepeaaya Kak CrocoObl
W3MEHEHHS] BHYTpPEHHEH OJHEprud. llepBbId 3aKOH TEPMOIWHAMHUKH. TeIIOBbIE
MAaIllMHbI U UX TPUMEHEHHUE.

Jlemoncmpavyuu
JIBrkeHne OpOYHOBCKUX YACTHIL.
Hubdyzus.
N3meHeHnue BHYTPEHHEH SHEPTUH TEJ IIPU COBEPIIEHUH padOTHI.

Ilpakmuueckoe 3anamue Ne3

N3mepenune BiIaxHOCTH BO3yXa

OcHo8bl 271eKmpPoOUHAMUKU.
Inekmpocmamuka. B3auMOJENUCTBUE 3aPSIKEHHBIX TENl. DJIEKTPUUECKUN 3apsl.
3aKOH COXpaHEHUs BJEKTPUUYECKOTO 3apsaa. 3akoH Kyiona. DiaeKTpocTaThuueckoe

I10JIC, CI'0 OCHOBHLIC XapaKTCPUCTUKHU U CBA3b MCIKAY HUMMU.
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Ilocmoannwtii mok. I1ocTOSIHHBINA 3nIeKTpUYecKuil ToK. Cuia Toka, HanpspKEHHeE,
AJEKTPUUYECKOE COMPOTUBIICHHE. 3akoH OMa JJIsl ydacTKa dSJIEKTPUYECKOM IEeMHu.
PaboTa 1 MOITHOCTH MOCTOSTHHOTO TOKa. 3akoH [[xoyns-Jlenia.
Macnummnoe nosie. MarautHoe TOJIE U €T0 OCHOBHBIE XapaKTEPUCTUKH. JlercTBrE
MarHuTHOTO MOJIs HAa MPOBOJHUK C TOKOM. 3aKkoH Amriepa. Cuna JlopeHua.
Jlemoncmpayuu
DJeKTpU3alus Tel.
B3anmoneiicTBre 3apsiKEHHBIX TEIL.
HarpeBanue npoBOIHUKOB C TOKOM.
OmneiT Opcrena.
B3anmoeiicTBrE MPOBOAHUKOB C TOKOM.
JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
Ilpakmuueckoe 3anamue Ne 4

3akoH OMa [ yyacTKa 1enu

Konebanusn u éonnoi.

Mexanuueckue konedanus u ¢onnwvl. CBoOOnHBIE KoneOanus. [lepuon, yactora u
aMIUIuTyna kosnebanuii. ['apMonnyeckue kosnebanus. MexaHudeckue BOJHBI U UX
BU/JIbI. 3BYKOBBIE BOJIHBI. YJIbTPAa3BYKOBBIE BOJIHBI.
Anekmpomaznumnvle Koneodanusa u 60anpl. CBOOOIHBIE U BbIHY)XICHHbBIE
AIIEKTPOMArHuTHele Koisiebanus. KonebarenpHbIl KOHTYp. OJIEKTPOMArHUTHOE
nosie. DJIEKTPOMarHUTHbIE BOJIHBL. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
Ceemoevle 601nbl. PazBuTHE NPENCTABICHUI O IPUPOJIE CBETA. 3AKOHBI OTPAKEHUS
u nipenomiieHus ceeta. Matepdepennus crera. dudpakuus creta. JudpakimonHas
pewetka. [Tomsipuzanus csera. Jlucnepcus ceera.
JTun3wt. Jlunzel. opmyna ToOHKOM TUH3BL. ONTHYECKHE TPUOOPHI.

Jemoncmpayuu
Konebanus MaTeMaTHYECKOTO U NPYKUHHOTO MasiTHUKOB.
N3nyuyenue v npuem 3J1eKTPOMarHUTHBIX BOJIH.

PannocBs3b.
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Paznoxenue 6enoro cBeTa B CHEKTP.
WuTepdepentus u qudpaxius cBeTa.
OTpakeHue ¥ MperoMJIeHUE CBETA.

OnTuyeckue MpuoOOpHI.

Dnemenmot K8AHMOBOU PuU3UKU.
Keanmoewie ceoitcmea ceéema. Kpantosas runoresa [Inanka. @OTo3IEKTpUYECKUA
sddekrt. YpaBHenue DitHiuTelHa 1151 BHemHero ¢potodddexra. DotoH. [laBneHue
CBeTA.
@u3uxa amoma. Monenu crpoenust atoma. OnbiT Pezepdopna. [loctynater bopa.
[lornomenre u UCIyCKaHue cBeTa aTOMOM. KBaHTOBas 3Heprusi.
Qu3zuka amomnozo adpa u 3nemeHmapuvix uacmuy. CocTaB U CTPOCHHUE
aTOMHOTO siipa. CBOMCTBA AJIEPHBIX CUJI. DHEPIHs CBSI3U U 1€(PEKT MacChl aTOMHOTO
anpa. PammoakTMBHOCTE. Buasl  paauMOaKkTHBHBIX  IPEBpPALCHHNW.  3aKOH
PaAMOAaKTUBHOTO pacnana. PaguoakTUBHbBIE U3ITyYEHHS U UX BO3/ICHCTBUE HA KHUBBIC
OpraHU3MBI. SIepHbIE peakuny. SnepHas sHepreTuka. JIEMEHTAPHbBIE YaCTULIBI.
Hemoncmpauuu
doT0o3dheKT.
DOTOSJIEMEHT.
N3nyuenue naszepa.
Bcenennaa u ee réonwouyus.
Kocmonorus. 3se3nsl. TepmosaepHslil cuaTe3. Moaens pacmpsromencs

Bcenennon.

XUMUs
OBIIIASA N HEOPTAHNYECKASA XUMUSA
Beeoenue
Xumuyeckass KapTHUHA MHUpa KakK COCTaBHAas YacTh €CTECTBEHHOHAYYHOM

KapTHUHBI MUpaA.
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Ponb xvMuu B )KU3HU COBPEMEHHOTO OOIIIECTBA.

[IpumeHeHne AOCTMKEHUW COBPEMEHHOM XWMHUW B TyMaHUTApHOW cdepe
NesITeIbHOCTH 00IIIeCTBA.

OcHoeHble nOHAMUA U 3AKOHbL XUMUU

[Ipenmer xumuu. BemectBo. AtoMm. Monekyna. XUMHUUYECKUM SJIEMEHT M
dbopmnbl ero cymiectBoBanus. [IpocThie U CIOKHBIE BEIIECTBA.

Hemoncmpayuu

HaGop moneneit aTOMOB ¥ MOJIEKY!IL.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U MOJIEKYJI.

OTHOCUTENBHBIE aTOMHAs U MOJEKYJIsApHas macchl. KonuuecTBo BemiecTna.
[TocTostnHast ABoranpo. Monsipaas macca. 3akoH ABoraapo. MomsipHblii 00beM
ra3os.

KonnuecTBeHHbIE HM3MEHEHUSI B XHMHUM KAaK YacTHBIM Cllydail 3aKOHOB
repexofa KOJIMYECTBEHHBIX M3MEHEHUM B KauyecTBeHHble. M.B.JlomoHOCOB —
«TEPBBIN PYCCKUN YHUBEPCUTETY.

NimrocTpaunu 3aK0Ha COXPaHEHUsI MACChl BEIIECTBA.

Ilepuoouueckuii 3aKon
u Ilepuoouueckas cucmema xumuueckux ynemenmos /. H. Menoeneesa

OtkpoiTue [lepuoguueckoro 3akoHa. Ilepuoguueckas cucTeMa XUMHUYECKUX
anemenToB [l. 1. MeHaeneena.

3nauenue [leprnonnueckoro 3akona u [lepruoauyeckoil CUCTEMbI XUMHYECKUX
anemeHtoB JI. 1. MeHneneeBa sl pa3BUTHS HAyKW WM TOHUMAHUS XUMHYECKON
KapTUHBI MUPA.

J.W. MenpaeneeB 00 00pa3oBaHUU U TOCYJaPCTBEHHOM MOJIUTHKE.

Hemoncmpauusn

Pazmuunbie popmel [leprogundeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB

. 1. Menpaeneena.

Cmpoenue geuecmea
KoBaneHTHas cBs3b: HenossipHas U noJisipHass. MoHHas cBaA3b. KaTtuoHbsl u

aHUOHBI. MeTaynueckas cBsi3b. BogopoHas CBs3b.
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Hemoncmpayusn
OO6pas3ipbl BEIIECTB U MATEPUAIIOB C PA3JIMUYHBIMU TUITAMU XUMUYECKOU CBSI3H.
Booa. Pacmeopui

Bona B mpupome, ObITy, TeXHHUKE W Ha MNpou3BoiAcTBe. Dusmyeckue u
XUMHYECKUE CBOWMCTBA BOJIbI. ATrpETraTHbIE COCTOSHHUS BOJbI M €€ MEpEexXodbl U3
OJIHOTO arperaTHoro COCTOsiIHUA B ipyroe. PactBopumocTts BeuiecTB. HachllieHHbIE,
HEHACBHIILICHHbIC, TIEPEHACHIIIEHHbIE pacTBOpbl. MaccoBas [0Js pPacTBOPEHHOTO
BEILIECTBA.

Hemoncmpauusn

du3nyecKue CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSHXKEHUE, CMAaulBaHUE.

Xumuueckue peaxkyuu. IlonaTie 0 XUMUYECKOM peakuuu. Tumsl
XUMHUYECKUX PEAKIUH.

CkopocTh peakiuu u pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

Jemoncmpauusn

XUMUYECKHUE PEAKIIUU C BBIJICTICHUEM TEIUIOTHI.

Heopzanuueckue coedunenus

Knaccuguxkayua neopzanuueckux coeounenuit u ux ceoiicmea. OKCUIBI,
KHCJIOTBI, OCHOBaHUS, COJIU.

Ionamue o cudponusze coneir. Cpena BOJHBIX PacTBOPOB COJIEH: Kuchas,
HeUTpanbHas, menounas. Bonopoaueii nokasarens pH pactopa.

Memannvi. Hememannp. OOmme Qusnueckue M XUMHUYECKHE CBONCTBA
MetaiioB. OOIasi XapakTepUCTUKa TJIABHBIX MOATPYNI HEMETAJIOB Ha MpUMeEpe
rajoreHoB. BaxuHeWilve COEIUHEHHS METAJIOB W HEMETAIOB B MPUPOAE U
XO3SIMCTBEHHOW JICATENIbHOCTH 4YeJOBeKa. Hemertaiuibel M MX COENMHEHUS Kak
COCTaBHAs 4acTh CPEICTB U300pPa3UTEIIHLHOTO UCKYCCTRA.

Hemoncmpayuu

B3aumojeiicTBue METallIOB C HEMeTaUlaMH (I[MHKa C CEpOM, aTlOMUHUA C
H0/I0M), pacTBOpaMU KUCJIOT U IIEJIOYECH.

['openue metamioB (LIMHKA, XKEJI€3a, MATHKS) B KHUCIOPOJIE.

BzaumopencTBre a30THOW U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEJIBIO.
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BoccranoButenbHBIE CBOMCTBA METAJLIOB.

OPI'AHUYECKASA XUMUA
Opzanuueckue coeounenusn

OcHoeHble no10xceHus meopuu cmpoeHus OP2AHUYECKUX COeOUHEeHU.
MHuoroo6pa3ue oprannueckux coenHeHuil. [lonsarue nusomepuu.

Yeneeo0opoowr. llpenenvHple W HENpeAeNbHBIE YIIEBOAOPOAbI. Peakums
nosmMepusanuu. [IpupogHbie HWCTOYHHMKHK YTJIEBOAOPOJOB. YTJIEBOAOPOJbI Kak
OCHOBAa  MEXIYHApOAHOTO  COTPYAHHYECTBA WM  BAXKHEUIIMKA  HCTOYHHK
dbopmupoBanus Oromxera PO.

Kucnopoocooeprccawjue  opecanuueckue  eeuwjecmea. llpencraBurenu
KUCIIOPOJICOJICP/KAIMX OPraHUYECKUX COCIUHEHWUW: METWJIOBBIA W ATUIIOBBIN
CIUPTHI, TIUIEPUH, YKCYCHas KUCIOTa. JKUPHI KaK CIOXKHBIE Y(DUPHI.

YrieBosl: TI0K03a, Kpaxmal, HeJIrII03a.

A3zomcooeprcanjue opzanuueckue coeOuHeHus. AMHUHBI, aMHUHOKHUCIOTBHI,
oenku. CTpoeHue u 6uosoruyeckasi PyHKIUs: OCIKOB.

Hemoncmpauuu

[TonyueHne STUJIEHA W €ro B3aUMOJECHCTBHE C PAcTBOPOM IepMaHraHaTa
KaJusi, OpOMHO# BOJIOM.

KadecTBeHHas peakiiys Ha TJIMILIEPUH.

[{BeTHBIC peakiuu OEIKOB.

Inacmmaccot u éonokna. llonstue o macTMaccax U XUMUYECKUX BOJOKHAX.
HarypanbHble, CHHTETUUECKHE U UCKYCCTBEHHbBIEC BOJIOKHA.

[IpumeHeHre moJIMMEpOB B MPUKIATHOM U KJIACCHUYECKOM HU300pa3UTEILHOM
HCKYCCTBE.

Hemoncmpayusn

PaznuuHbie BUBI IJIACTMACC U BOJIOKOH.

Ilpakmuueckoe 3anamue Ne 1

XWMUYECKUE  CBOMCTBA  YKCYCHOM  KHCJIOTBI,  B3aMMOJEUCTBHE  C

HHIUKATOpaMH, MCTaJlllaMH, OCHOBaAaHHUAMHU U OCHOBHBIMH OKCHUIaAMHU
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Ilpakmuueckoe 3anamue Ne 2
O3HaKOMJIEHHE C CHHTETUYECKMMU U UCKYCCTBEHHBIMU MOJIUMEPAMU
Xumus u sncu3no

Xumusa u opzanuzm uenogeka. XUMHUYECKUE DIEMEHTbl B OpraHU3MeE
yenoBeka. OpraHvueckue W HeopraHuuyeckue BemecTtBa. OCHOBHbBIE >KU3HEHHO
HEOOXOIUMbIE COEIMHEHHUsS: OENKU, YTIeBOJAbI, >KHPbI, BUTAMUHBI. YTIIEBOJIb —
[JIABHBI UCTOYHUK SHEPIUM OopraHusma. Poiib )KUpOB B opranu3mMe. XOJECTEPUH U
€ro poJib B 3JI0POBbE UETIOBEKA.

Xumusa ¢ ouimy. Bona. KauectBo Bonbl. Morolne M YHUCTAILINE CPEIICTBA.
[TpaBuia 6e3omacHOM pabOTHI CO CpeICTBAMU OBITOBOIN XHUMUMU.

BHUOJIOI'UA
Bbuonozus — cosokynnocmo Hayk o scueoii npupooe.

Memoowt nHayunozo no3nanusa 6 ouonozuu. Xuas npupoaa Kak OOBEKT
U3ydeHus: Ouosioruu. MeToabl HCCIeIOBaHUSl JKUBOM MPHUPOABI B OHOJIOTHH.
Onpenenenune kU3HU (C MPUBICYEHUEM MaTepuasa U3 pa3aenoB GU3NKA U XUMHUH).
YPpOoBHU OpraHU3aLNY )KU3HH.

Hemoncmpauuu

YPpOBHU OpraHu3alvy KU3HHU.

MeTobl TO3HAHUA )KUBOM TTPUPOIBI.

Knemka

Hcropuss wn3ydeHuss kineTKM. OCHOBHBIE IIOJIOKEHHS KJIETOYHOW TEOPHHU.
Knerka — ctpykTypHO-(dyHKIIMOHATBHAS (PJIEMEHTapHAsI) €IUHUIIA )KU3HHU.

Cmpoenue knemxu. IIpokapyOTbl M 3YKapHOThl — HU3IIAE W BBICIIUE
KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKApUOT.
Kierounoe sapo. DyHKIMA sapa: XpaHEHHWE, BOCHPOM3BEACHHE W Iepenaya
HACJIEJCTBEHHOW HWH(MOpPMALUK, PETyJslus XUMHUYECKOW aKTUBHOCTH KJIETKH.
CtpykTypa 1 QyHKIHH XPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.

buonozuueckoe 3nauenue xumuueckux 3nemenmos. Heopranumdeckue

BEIIECTBA B COCTaBe KIJIETKH. Poib BOAbI KaK pPAaCTBOPUTCIA W OCHOBHOI'O
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KOMIIOHEHTa BHYTPEHHEH CpeAbl OpraHu3MOB. YTJIEBOAbl W JIMOUABI B KIIETKE.
Ctpyktypa u Ouonormdeckue (yukmum OenkoB. CTpoeHHE HYKICOTHIAOB H
cTpykrypa nojunykiaeotuanbix nenei [JHK u PHK,AT®.

Bupycwt u oakmepuoghacu. Hexnetounoe CTpOCHUE, KUZHEHHBIN [IUKI U €r0
3aBUCUMOCTh OT KJIETOYHbIX (opM >ku3HU. Bupycel — B030yaurenu
MH(EKIMOHHBIX 3a00JI€BaHUM.

Hemoncmpayuu

CrtpoeHue MOJEKyIIbl OeKa.

Crpoenne monekynl JIHK.

CtpoeHue KIeTKH.

CtpoeHune KIETOK TPOKAPUOT U 3YKapHOT.

Crpoenue Bupyca.

Ilpakmuueckoe 3anamue No3

CpaBHEHUE KJIETOK PACTEHUN U AKUBOTHBIX

Opzanusm

Opranuszm — eauHoe 1eaoe. MHOrooopasue opraHmu3MoB.

OOMEH BelIeCTBOM M DHEPTUEHM C OKpYKarollel cpeod Kak HEOoOXOAMMOe
YCJIOBHUE CYILIECTBOBAHMUS )KUBBIX CUCTEM.

CrocoOHOCTh K CAMOBOCTIPOU3BEICHUIO — OJ[HA U3 OCHOBHBIX 0COOCHHOCTEH
YKUBBIX OpraHu3MOB. JleJeHre KIETKM — OCHOBA POCTa, PA3BUTHS U PA3MHOXKCHUS
opranu3MoB. becrnionoe pazmuoxenue. [1om0Bo# nponecc U NoJI0BOE Pa3MHOKEHUE.
Omnoa0TBOpEHKE, €r0 OMOJIOTMYECKOE 3HAUCHHUE.

[Tonarre 00 MHIAUBUAYATBHOM (OHTOT€HE3), SMOPHUOHAILHOM (AMOPHOTEHE3)
U TOCTAMOPHOHAILHOM pa3BUTHU. WHIWBHUIyalbHOE pPa3BUTHE YEJIOBEKA U €Tro
BO3MOJKHBIC HAPYIICHUS.

Oowiue npeocmaenenus o0 HACNIEOCMEEHHOCIMU W  UMEHUYUBOCHMU.
['eneTnueckass TEPMUHOJOTHMS W CHUMBOJIUKA. 3aKOHOMEPHOCTH HAacJeJI0BaHUS.
Hacnenosanue mnpuszHakoB y uesoBeka. [lonoBbie Xxpomocombl. ClemieHHOE C
MoJIoM HacienoBanue. HacnencrBeHHble OO0JE€3HW YENOBEKAa, WX MPUYUHBI H

npodunakTrka. CoBpeMeHHbIE NPECTABICHUS O T€HE U TEHOME.
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['eneTnyeckue 3aKOHOMEpHOCTH wu3MeHunBOCTH. Kiaccudpukauus dopm
M3MEHYHMBOCTH. BilMsHNE MyTareHOB Ha OPraHU3M YeJIOBEKa.

Ilpeomem, 3a0auu u memoowl cenekyuu. I'eHeTHUECKUE 3aKOHOMEPHOCTH
cenekiuu. Yuyenne H.M. BaBunoBa o neHTpax MHOrooOpasusi U MPOUCXOKICHHUS
KYJIbTYPHBIX PACTECHHUM.

Jemoncmpayuu

OOMEH BENIECTB U MPEBPAILICHUS YHEPTUH B KIIETKE.

JHenenue kieTku (MUTO3, MEi103).

Crioco0bl1 6€cro0ro pa3sMHOKEHHS.

On10J0TBOpEHUE Yy PACTEHUHN U )KUBOTHBIX.

NHauBryalbHOE Pa3BUTHE OPraHN3Ma.

HacnencrBeHHble 00JI€3HU YeIOBEKA.

BiusiHuMe ankoronausma, HApKOMaHHUH, KypEHHUsS Ha HACJIEICTBEHHOCTb.

MyTtanumu.

MonndukannoHHas U3MEHYUBOCTb.

[{enTpbl MHOTOOOpa3us U MPOUCXOXKIECHUS KyJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN O0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

Ilpakmuueckoe 3anamue Ne 4

Pelenue aneMeHTapHbIX TEHETUYECKUX 3a7a4

Buo

DBOJIIOLIMOHHAA TEOpUsT U €€ pojb B (POPMHUPOBAHMU COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTWHBI Mupa. Bun, ero xkpurepuu. Ilomymsmusa kak
CTPYKTypHasi €IMHHLA BHJAA WM HBOMIOUMU. CHUHTETHYECKas TEOpHUs 3BOJIIOLMH
(CTDO). ABmxyiue cuiibl 3BONIOIUHU B cooTBeTCTBUM ¢ CTD.

Pesynbrarel 3Bomtonuu. CoxpaHeHHe MHOrooOpasus BHJOB Kak OCHOBA
ycTOMuMBOTO pa3Butus o6uochepsl. [IpuunHbl BeIMUpaHus BUAOB. bruonorndeckuit
nporpecc U OMOJIOTMYECKHl perpecc.

['Mnore3sl NPOUCXOXKIEHUS KU3HU. Y CIOXKHEHUE >KMBBIX OpPraHU3MOB Ha

3emie B mMpouecce SBOJIOLHUM. AHTpOHOFCHCS M €ro 3aKOHOMCPHOCTH.
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JlokazaTenbCcTBa  POJICTBA  4YeJIOBEKa C  MJEKONUTAIOMIMMH  KUBOTHBIMHU.
Okojorudeckre  (AKTOpbl  aHTPOIOTeHe3a:  YCIOXKHEHHE  MOMYJISILIHOHHON
CTPYKTYpBl BHJIa, U3TOTOBIICHUE OPYAMN Tpynaa, Mepexoi OT PACTUTEIBHOTO K
CMEIIaHHOMY THITYy TMHTaHUS, HCIOJIb30BaHHE OTHS. [losiBJIeHHE MBICTUTENHHOM
NEeSTEIBHOCTH U WICHOpa3eiabHoU peun. [IponcxoxaeHne 4eaoBe4ecKux pac.

Jemoncmpayuu

Kpurepuu Buna.

[Tonynsuust — CTpyKTypHasl €IMHULIA BUJIA, €AMHUIIA BOJIIOIIIH.

JIBM>KyIIE CHIIBI DBOJIFOLIHAH.

Bo3HuKkHOBEHHE 1 MHOTOOOpa3ue MPUCIOCO0JICHUN Y OpraHU3MOB.

Penkue u ncuesaroniue BUIbI.

JIBroKyIye CHITbl aHTPOIIOTEHE3A.

[TpoucxoxneHne 4eaoBeKa 1 YeI0BEYECKUX pac.

Ilpakmuueckoe 3anamue Ne 5

AHanu3 1 OlleHKa Pa3INYHBIX TUIIOTE3 MPOUCXOKICHHUS YeJIOBEKa

IKocucmemol

[IpenMeT U 3aa4ul PKOJIOTUU: YUEHHE 00 DKOJIOTHYECKUX (paKTopax, yUueHHE
0 COOOIIECTBAaX OPraHU3MOB, YUeHHE 0 Orocdepe.

DKoJoru4eckue (PakTopbl, OCOOEHHOCTH WX BO3JCHCTBHUS. DKOJIOrHMYECKas
xapaktepuctuka Buna. [lonste 00 skomormyeckux cucremax. Llemu muranus,
Tpoduyeckue ypoBHH. broreoreHos kak 3KocucTeMa.

buocpepa — rnobanbHas skocucrema. Yuenue B. WM. Bepnanackoro o
ouocdepe. Ponap xuBbiXx opranu3mMoB B Ouochepe. buomacca. buonormueckuit
KpyroBopoT (Ha mpuMepe KpyroBopora yriepoja). OCHOBHBbIE HaIpaBIICHUS
BO3JIEHCTBUSl  yejoBeka Ha  Ouwocdepy. Tpanchopmanuss  ecTECTBEHHBIX
AKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arpoIeHO30B).

Hemoncmpayuu

Dkonoruveckre PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexXBUIOBBIE OTHOIICHUS: TMAapa3suTU3M, XHUIIHWUYECTBO, KOHKYPEHIIUS,

CUMOHO03.
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SApyCHOCTBH PaCTUTEIHLHOTO COOOIIECTRA.

KpyroBopot yriepoaa B buocdepe.

3anoBeIHUKH U 3aka3Huku Poccuu.

IKCKypCHH

MmuorooOpasue BuaoB. Ce30HHBIE HM3MEHEHHUS B MPHUPOJIE (OKPECTHOCTU
npodeccuoHabHON 00pa30BaTEIbHON OPraHU3aIINH ).

EcTtecTBeHHbBIC U HCKYCCTBCHHBIC 9KOCHCTEMBI (OKpecTHOCTH
npodeccuoHabHON 00pa30BaTEIbHONM OPraHU3alIiH ).
Ilpakmuueckoe 3auamue Ne 6

CocTaBiieHHE CXeM nepeaadn BEICCTB U SQHCPIUA

TEMbI PE®EPATOB, TOKJIA/I0OB
N UHANBUAYAJIBHBIX TPOEKTOB
*Marepusi, popMbl €€ TBUKEHHS U CYILIECTBOBAHUSI.

* [Iepse1it pycckuii akagemuk M. B. JlomonocoB.* MckyccTBO 1 nponece

IIO3HAHUSL.

» Ou3nka U My3bIKaIbHOE UCKYCCTBO.

* [[BeTOMYy3bIKA.

* ®u3uKa B COBPEMEHHOM LIMPKE.

* @U3NYECKUE METOAbI UCCIEAOBAHUS MAMATHUKOB UCTOPUH, APXUTEKTYPHI U
IIPOU3BEICHUN HUCKYCCTBA.

* buorexHonorus U reHHas HHXXeHepus: — TexHoaornu XXI Beka.

* HaHOTEXHOJIOT U KaK TPUOPUTETHOE HANTPABJICHUE PA3BUTHUSI HAYKU U
npousBojcTBa B Poccuiickon denepannn.

* OXpaHa OKpYXarolleil Cpeabl OT XUMUYECKOTO 3arpsiI3HEHUSL.

* PacTBOpHI BOKpYT Hac.

* YcTpaHEeHUE KECTKOCTH BOAbI HA TPOMBIIUIEHHBIX MTPEINPUSITHSX.

* lcTopust BOBHUKHOBEHMS U PA3BUTHUSI OPraHUYE€CKONW XUMUHU.

* YII€BOABI M UX POJIb B AKUBOU MPUPOJIE.

® >KI/IpBI KaK IIPOAYKT IIUTAHUSA U XUMHUUYCCKOC ChIPhC.
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» HexBaTka mpoA0BOIbCTBHS Kak riio0aabHas mpobiiemMa yeIoBeYecTBa U
IIyTH €€ PEIICHUS.

* CpeacTBa rTUTMEHBI HA OCHOBE KHCJIOPOACOACPKALIUX OPraHUYECKUX
COCIMHEHU.

* CHHTETUYECKHE MOIOIINE CPEACTBA: JOCTOMHCTBA U HEIOCTATKH.

* lebunmr Gernka B MUIIEBBIX MPOAYKTAX U €r0 MPEOI0JICHUE B paMKax
rJ1I00abHOM MTPOJIOBOJILCTBEHHOM MPOTPaMMBI.

 B. 1. BepHajckuii u ero yueHue o ouocdepe.

* lcTopus u pa3BUTHE 3HAHUM O KIIETKE.

* OKpy>Karolas 4eJI0BEeKa Cpeaa U €€ KOMIIOHEHTHI: PA3JINYHbIE B3TJIAIbI HA
OJIHY IIpO0JIEMY.

* [Tonysnsiius Kak eIMHHUIA OMOJIOTMYECKOM 3BOJTIOLIMH.

» CoBpeMEeHHbIE B3IJIs1/1bl HAa OMOJIOTUYECKYIO 3BOIIOLUIO.

» COBpEMEHHBIE B3IJISA/IbI HA IPOMCXOXKACHUE YEJIOBEKA: CTOJIKHOBEHUE
MHEHUM.

* COBpEMEHHBIE METObI UCCIIEAOBAHMS KIETKU.

* Cpenbl OOMTaHUsl OPraHU3MOB: IPUYUHBI PA3HOOOpa3usl.

XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB
YUYEBHOMH JEATEJIBHOCTUCTYJIEHTOB

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BH/IO0B JeSTeJbHOCTH
o0yueHust CTy/eHTOB (Ha YpOBHE y4eOHBIX JeiicTBHii)

PU3NKA
BBenenne Pa3Butie crmocoOHOCTEH SICHO W TOYHO H3jJararb CBOU

MBICJIH, JIOTHYECKHM OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHUMATh U aHAJIU3UPOBATH MHEHHUE COOECETHUKOB,
IIpU3HaBas MPABO JIPYroro 4eJI0BeKa Ha UHOE MHEHHE.
[IpuBenenue npruMepoB BIUSHUS OTKPBITHN B (U3HKE Ha
IIPOTPECC B TEXHUKE U TEXHOJIOTHUH IPOU3BOACTBA.

KunemaTtuka O3HaKOMJIEHHE CO CIIOCOOAMH OIMMCAHUSI MEXAHUYECKOIO
JIBIDKEHHSI, OCHOBHOM 3a7a4deil MEXaHUKHU.

N3yueHnne OCHOBHBIX (DU3UYECKUX BEIIMYMH KHHEMATUKH:
MEPEMELIEHHNS, CKOPOCTH, YCKOPEHHS.

HaOmronenune OTHOCHUTEJIBHOCTHU MEXaHUYECKOTI'O
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OBWKEeHUs.  DOpMyIMpOBAaHHE  3aKOHA  CIIOKEHUS
CKOPOCTEM.
HccnenoBanre  paBHOYCKOPEHHOIO — IPSIMOJMHEHHOIO
JBW)KCHUST W PABHOMEPHOIO JABWKECHHS Tela 10
OKPY’KHOCTH.

JlnHamuka

[Tonnmanue cMmpicia Takux (U3HYECKUX MOJENEH, Kak
MaTepruaJibHas TOYKa, MHEPLUAJIbHAs CUCTEMA OTCYETA.
H3mepenne Maccbl Tena pasIUYHBIME  CIIOCOOaMHU.
N3mepenne cun  B3aMMOACUCTBUS Tel. Beruucienue
3HAQYEHUSI YCKOPEHHUS TeJI II0 H3BECTHBIM 3HAYCHUSIM
JIEVCTBYIOIIUX CHJI U MacC TeJL.

YMeHue pa3nuuarh CHIy TS)KECTH M BeC Tena.
OObsicHEeHHE M  TOpPUBEIECHUE IPUMEPOB  SBJICHUS
HEBECOMOCTH.

[IpuMeHeHrnEe OCHOBHBIX MOHATHH, (HOPMYNIT U 3aKOHOB
JVHAMMKHU K PELICHUIO 3a/1a4.

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

OOBbsiCHEHHE PEaKTUBHOIO JBM)KEHHS Ha OCHOBE 3aKOHa
COXpaHEHMs UMIyJibca. [I[puMeHeHne 3ak0Ha COXpaHEHUS
VMMITYJIbCA U1l BBIYMCIIEHUS HM3MEHEHUH CKOPOCTEH TEN
IIPU UX B3aUMOJECHCTBHSIX.

Boruncnenre paboTbl CUI M M3MEHEHUS KUHETUYECKON
DHEPI'UH TEN B TPABUTALOHHOM IIOJIE.

XapakTepucTUKa  IMPOU3BOAUTENBHOCTH  MAllMH W
JIBUTaTeJIe! C UCIOJBb30BAHUEM MOHSITUS MOIIHOCTH.

MousnekynspHas
dusnka

DOopMyIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU. DBBINOJHEHNE 3KCIIEPUMEHTOB,
CIIyKalux OOOCHOBAaHUEM MOJICKYJISIPHO-KHHETUYECKON
teopun. HaOmionenue OpOYHOBCKOTO JBMKEHUS U
aBieHus TuPy3un.

Onpenenenue napamMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAaHHWH YPABHEHUS COCTOSIHUS
MJICaJIbHOTO rasa.

[IpencraBnenue B Bujie rpaduka H30XOpPHOTO,
M300apHOro U U30TEPMUYECKOTO MTPOLIECCOB.
Brruncnenue cpeaseil KHHETUYECKON dHEPrun

TEIUIOBOTO JIBUKEHHS MOJIEKYJI 110 NU3BECTHOU
TEeMIIEpaType BELIECTBA.

W3Mepenne BiIaXHOCTH BO3/TyXa

TepmoguHamuka

DKCHepUMEHTAIBHOE UCCIIEI0BAHNE TEIJIOBBIX CBOMCTB
BEILIECTBA.

Pacuer xonuuecTBa TEII0THI, HEOOXOAUMOTO JIJIst
OCYILECTBJICHUS MIPOLECCa IPEBPALLEHHS BELIECTBA U3
OJIHOT'0 arperaTHOro COCTOSIHUSA B APYIO€.

PacueTr n3MeHeHusi BHyTpEHHEW SHEPTUH TeJl, paboThl U
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NEPEaAaAHHOI0 KOJIMYCCTBA TCIIJIOTBI HA OCHOBAHUH
IICPBOI0 3aKOHA TCPMOANHAMUKH.
OOBsicHEHHE IIPUHOUIIOB I[CﬁCTBHH TCIIJIOBBIX MalllMH

SHCKTPOCTaTI/IKa

Beluncnenye cui1 B3auMOJIEUCTBUS TOUYEYHBIX
IIEKTPUYECKUX 3apsI0B.

Boruncrnenre HanpsyKeHHOCTH M OTEHLraja
ANEKTPUYECKOTO MOJIS OJTHOTO U HECKOJIBKUX TOYEUHBIX
3aps0B.

W3mepeHne pasHOCTH MOTEHIMATIOB.

[IpuBeneHne npuMepoB MPOBOIHUKOB, TUAIEKTPUKOB U
KOHJICHCATOPOB.

HabitoieHue siBineHus 31eKTpOCTaTUYECKON HHTYKIIUU U
SBJICHMSI MTOJISIPU3ALNN JUDJICKTPUKA, HAXOISIIETOCs B
IIEKTPUYECKOM I10JIE

IloCcTOAHHBINA TOK

I/I3MepeHHe MOITHOCTH JJICKTPHUYICCKOI'O TOKaA. I/ISMepeHI/IG
SHC N BHYTPCHHCTO COIIPOTHUBIICHUA UCTOYHHUKA TOKA.
C60p M UCIIBITAHUC SJICKTPUYICCKUX ueneﬁ C pa3JiIn4YHbIM
COCAMHCHUCM IIPOBOAHNKOB, PACUYCT UX IIAPaMCTPOB

MarauTtHoe mnoJie

HabGnronenue neiicTBUsE MarHUTHOTO MOJISl HA IPOBOAHUK
C TOKOM, KAPTUHOK MarHUTHBIX IOJIEH.
@opMyIMpPOBaHKE MPABUIIA JIEBOU PYKH IJIS
ONPEIECIICHNS HAIIPABJIEHUS CHIIBI AMIIEPA.

Brrunciienne cuii, 1eHCTBYIOIIUX HA IIPOBOJIHUK C TOKOM
B MarHMTHOM 10JI€, 00bCHEHUE PUHIUIIA 1EHCTBUS
DIIEKTPOJBUTATEIIS.

HccenenoBanue siBICHUs DJIEKTPOMATHUTHOW UHAYKIUU

Mexanuueckue
KOJIEOAHUS M BOJIHBI

[IpuBenenne npruMepoB KoJeOATEIbHBIX IBHKCHH.
HccnenoBanue 3aBUCUMOCTY NIEPUOJIA KOJIEOAHMIA
MaTEMaTUYECKOr0 MAsITHUKA OT €ro JIJTMHBI, MacChl U
aMIUTUTYIbI KoJieOaHuil. OnpeneneHue yCKOpeHUs
CBOOOJHOTO MaJCHUS C OMOIIBI0 MaTEMAaTUYECKOTO
MasTHHUKA.

HaOmronenue konebanuit 3syyaiero tena. [Ipuseaenue
3HAYEHUS CKOPOCTH PaclpOCTPaHEHHUS 3ByKa B
pa3IMYHBIX Cpellax.

YMeHue OOBIACHATH HCIOJIb30BAHUE YIbTpa3ByKa B
MEJULINHE

DJIEKTPOMarHuTHHIE
K0J€0aHUsI U BOJIHBI

Hab6nronenue ocumiiiiorpaMm rapMOHUYECKUX KOJIeOaHUN
CWJIBI TOKA B LIEIIH.

OObsicHEHUE TPEBPALLEHUS SHEPTUH B UJI€aTTbHOM
KoJie0aTeIbHOM KOHTYpE.

N3ydeHne ycTponcTBa U NPUHLNNIA JECHCTBUS
TpaHcopmaropa.

AHanuM3 cXeMbl epejayu JIEKTPOIHEPTUU Ha OOJIbIINE
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paccrosHus. [IpuBeaeHNE TPUMEPOB BUIOB PAJHOCBSI3H.
3HAKOMCTBO C YCTPOHCTBaAMU, BXOASAIIUMU B CUCTEMY
PaIUuOCBSI3H.
OO6cyxaeHue
PaguoOBOJTH

0COOEHHOCTEM pacnpocTpaHeHus

CBETOBBIE BOJIHBI

[IpuMeHeHuE HA TPAKTUKE 3aKOHOB OTPAXKEHUS U
MPEJIOMIICHUS CBETA MpHU pellieHnu 3a1ad. Habmronenue
SIBJICHHSI TU(PPAKITUU ¥ TUCTIEPCUU CBETA.

YMeHue CTpouTh N300pakeHus IPEAMETOB, JaBaCMbIe
JMH3aMH. PacdeT onTH4YeCcKO CHJITbI JIMH3BI

KBaHTOBBIE CBOMCTBA
CBCTa

HaoGmronenue ¢otornekrpuaeckoro 3dgdexra. Pacuer
MaKCUMaJbHOW KHHETUYECKOW SHEPTHH SJICKTPOHOB IPHU
dhoroaddexre

dusuka atoma

dopmynupoBanue noctyiatoB bopa. Habmonenue
JIMHEWYATOr0 U HENPEPBIBHOI'O CIIEKTPOB.

PacyeT 4acTOTHI ¥ JJIMHBI BOJIHBI UCITYCKAaEMOT'O CBETA
IIPU IIEPEXO0JIE AaTOMA U3 OJTHOTO CTAlMOHAPHOTO
COCTOSIHUS B IPYTOE.

OObsicCHEHUE NPHUHIIMIA JICHCTBHS JIa3epa

dusuka aTOMHOTO
SApa U IEMEHTAPHBIX
JacCTHUIL

HaOmronenue tpexoB anbda-yactul] B kamepe BunbcoHa.
Peructpamnus saepHBIX H3TyYSHUHN C TIOMOIIBIO CUYETIHKA
I'elirepa.

Pacuet sHepruu CBSA3M aTOMHBIX sIZIEP.

[ToHnmMaHue 1EHHOCTH HAYYHOTO TIO3HAHUS MUpPa He
BOOOIIIE /)15 Y€JI0BEUECTBA B IIEJIOM, a JIJIsl KaK0TO
00y4Yaromierocs JM4YHO, IIEHHOCTH OBJIAJCHUS METOI0M
HAyYHOTO MMO3HAHUS JIJISl JOCTUKEHUS yCTIeXaB JII0O0OM
BU/JIC TTPAKTUYECKOMN ESITEIIbHOCTU

Bcenennas u  ee | O0bsicHeHHEe MO/IeNM paciuupstolerics Beenennou
ABOJIIOLUS

XUMUSA
Beenenue PackpeiTe BKIaga XUMHYECKOW KapTUHBI MHpa B

€IVMHYI0 €CTECTBEHHOHAYYHYIO KApTUHY MUPA.
XapakTepUCTUKAa XMMHUHU KaK MPOU3BOJAUTEIBLHOU CHIIBI
oO1iecTBa

OCHOBHBIE TIOHSITHA U
3aKOHBI XUMHU

YMeHue nath OnpeesieHne U OepUpOBaTh CICAYIOMUMHU
XUMHUYCCKUMHU TTOHATHSMH: «BEIICCTBO», «XUMUYCCKUN
DIIEMEHT», «aTOM», «MOJIEKYyJa», «OTHOCHUTEIHHBIC
aTOMHassT ¥ MOJIGKYJISIpHAasT ~ MaccChbD», KHOHY,
«aJUIOTPONUS»,  «HM30TOMBI», «XUMHYECKas  CBS3HY,
«BAJICHTHOCTB»,  «CTEMEHb  OKHUCICHUA»,  «MOJbY,
«MOJISIpHAsT Maccay, «MOJISIPHBIM 00BEM Ta3000pa3HbIX
BEIIIECTBY, «BETIIECTBA MOJIEKYJISIPHOTO u
HEMOJICKYJIIPHOTO CTPOCHUSD, «PacTBOPHIY,
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«QIIEKTPOJIMTUYECKAs JUCCOLMALUA», «OKUCIUTENb U
BOCCTAHOBUTENbY», «OKHCICHHUE U BOCCTAHOBJICHUEY,
«CKOPOCTh ~ XUMHYECKON  pEaKkIum», «XUMUYECKOE
paBHOBECHE», «PYHKIIMOHAIBHAS TPYIINAY, KU30MEPUSD.
@opMyIMPOBAHHUE 3aKOHOB COXPAHEHHUsI MAacChl BELIECTB
U TIOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHHE
MPUYUHHO-CJICACTBEHHOM CBSI3M MEXAY COJIEpKAHUEM
ATUX 3aKOHOB WM HAMHCAaHUEM XHMHYECKUX (GopMyn u
YPaBHEHUM. Packpeitne buznyecKoro CMBICIIa
cuMBoJiuku  [lepuoamyeckoid  TaOIULBI  XUMHUYECKHUX
anementoB JI. WM. MenzaeneeBa (HOMEpPOB »>JIEMEHTA,
nepuoAa, TIPYINbl) ¢ yYCTAHOBIEHHE  MPUYUHHO-
CIEACTBEHHOW CBSI3W MEXKJy CTPOCHHEM aroMa U
3aKOHOMEPHOCTSIMH HW3MEHEHHSI CBOMCTB DJEMEHTOB H
0o0Opa30BaHHBIX UMH BEIIECTB B MEpUOAaX U Ipymmax.
XapakTepucTUKa 3JIEMEHTOB MaJjbIX MEPUOIOB MO MX
nojnoxkeHutro B Ilepuommueckon cucreme . N
MenpeneeBa

OCHOBHBIE
XUMHHA

TEOPHUH

YcTaHOBIICHME  3aBUCUMOCTH  CBOWCTB  XHMHYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB OOpa3yloIUX HX
XAMHUYECKUX IJIEMEHTOB.

XapakTEepUCTUKA BAXKHEUIIINX TUMIOB XUMHUUYECKUX CBS3EH
U OTHOCUTEIBHOCTH JTOM Tunojgoruv. OObsICHEHHE
3aBUCUMOCTH CBOWCTB BEIIECTB OT HX COCTaBa H
CTPOEHHUS KPUCTAJUIMYECKUX PEIIETOK.

@OOopMyJIMPOBAHMUE  OCHOBHBIX  IOJIOKEHHH  TEOPHUU
AIEKTPOJIUTHYECKON NUCCOLUUALMUA U XapaKTEpUCTHKA B
CBETE OTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCIMHCHUU.

@OOopMyJIMPOBAHUE  OCHOBHBIX  MOJIOKECHUH  TEOPUHU
XUMHYECKOTO CTPOEHUSI OPraHUYECKUX COCAUHEHHN U
XapaKTEpUCTHKA B CBET€ OTOW TEOpPUM CBOKWCTB
BAKHEMIIMX MPEICTABUTENEN OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCAUHECHUN

Baxueimue
BEIIECTBA
MaTEePUAIIbI

XapakTepuCTUKa CTPOEHUSI aTOMOB M KPUCTALUIOB U Ha
TOM OCHOBE — OOMMX (PUIMUECKUX U XUMHUYECKHUX
CBOMCTB METAJJIOB U HEMETAJJIOB.

XapakTepuCTHUKa cocrasa, CTpOECHUS, CBOWCTB,
MOJy4YEHUs U TPUMEHEHNUE BAXKHEMIINX HEMETAJIIOB.
XapakTepucTuKa COCTaBa, CTPOCHUS W OOIIMX CBOMCTB
BAXHEHMIIINX KIJIACCOB HEOPTaHUYECKUX COCTUHECHUM.
Onucanue coCTaBa 51 CBOMCTB BayKHEMIIINX
IIPEICTABUTENIEN OPraHUYECKUX COCAUHEHUIN: METAHOJIA U
ATAHOJA, CJIOXHBIX 3(PUPOB, KUPOB, MbLI, KapOOHOBBIX
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KHUCTIOT (YKCYCHOM KHCIIOTBI), MOHOCaXapHuIOB
(TIrOKO03BI), JaUcaxapuioB (caxapo3bl), IOJIMCaXapujIOB
(kpaxmajga W IEJUTIOJIO3bI), AMHHOKHUCIOT, OCJIKOB,
HCKYCCTBEHHBIX M CHHTETHUECKHUX TIOJTMMEPOB

XUMHUYECKUU S3BIK H
CUMBOJIMKA

Hcnonb3oBanue B yuyeOHOH U MpodecCHOHATBHOM
JESITENbHOCTH XUMAYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3piBanne W3y4eHHBIX BELIECTB IO TPUBUAIBHOU WU
MEXKIYHApOJIHOW HOMEHKJIAType M OTpPaXKEHUE COCTaBa
ITUX COCAMHEHUH C TTOMOIIBI0 XUMUIECKUX (POPMYII.

OTpaxeHrne XHUMHYECKUX [MPOIECCOB C  MOMOIIbIO
YPAaBHEHHUN XUMUYECKUX PEAKIIHUI
Xumuueckue peakiiui | OObsICHEHHE  CYIIHOCTHM ~ XMMHYECKHUX  IPOILIECCOB.

KJIaCCI/I(bI/IKaI_[I/IH XUMHWYCCKHUX peaKuHﬁ 10 pa3’InIHbIM
IIPpU3HAKaAM

XHUMUYECKHI BrInomHeHne XUMHYECKOTO HKCHEPUMEHTAa B IOJHOM

AKCIIEPUMEHT COOTBETCTBHHM C MPABUIIAMU TEXHUKU O€30MaCHOCTH.
HabGnronenue, gpukcupoBaHuE U ONHMCAHUE PE3YJIbTATOB
IIPOBEICHHOI0 SKCIIEPUMEHTA

XuMHYECKast [IpoBeneHrne CaMOCTOSITEIBHOTO TIOMCKA XHMHUYECKOH

uHpopmanus MH(pOpMaIU ¢ UCTI0JIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB
(HAyYyHO-TIONYJIAPHBIX ~M3JaHUM, KOMIIBIOTEPHBIX 0a3
JaHHBIX,  pecypcoB  MHTepHeTa);  HMCHOIB30BaHHE
KOMITBIOTEPHBIX TEXHOJIOTHH /711 00paOOTKH U Mepeadyu
XUMUYECKOM HHpOpMallUd U €€ TMPEJCTaBICHUS B
paznu4HbIX hopmax

[IpodunsHOE u | OObsICHEHHE XUMUYECKUX SIBJICHHUH, MPOUCXOISAIINX B

poQeCCUOHAIBHO npupoze, ObITY U Ha IPOU3BOJICTBE.

3HAYUMOE CobOnroieHrie  MpaBUJI  SKOJOTMYECKH  T'PAMOTHOIO

coJiepKaHue MOBEACHUS B OKPY KaIOILIEH cpee.
Ouenka BIIASIHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpYXalolllel cpelbl Ha OpPraHu3M 4YelloBeKa W Jpyrue
)KUBbIe opraHu3mbl. CoOmitojieHre mpaBui OE30MaCHOTO
oOpallleHusl ¢ TOPIOYMMU M TOKCHUYHBIMHM BEILIECTBAMU,
nabopaTopHbIM 00opynoBanueMm. Kpurtuueckas oreHka
JIOCTOBEPHOCTH XUMHUYECKOM uHdopmaruu,
MOCTYNAIOIIECH U3 Pa3HbIX UCTOYHHKOB

BUOJIOTI'USA

buonorus — | 3HaKOMCTBO ¢ 0OBEKTAMH M3yUEHHUs OMOJIOTHH.

COBOKYMHOCTh Hayk O | BeisiBnenue ponu  Ouojsorun B (OpMHUpOBaHUU

KHABOMN IIPUPOJE. | COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTUHBI MUpa U

MeTtonabl HAYYHOTO | TPAKTUYECKOM JIESATEIbHOCTH JIOAEH

[MO3HAHUS B OMOJIOTUN

Kierka

3HAaKOMCTBO €  KJIETOYHOM
oprann3MoB. Ilomyuenne

TEOpUEN  CTPOCHUS
NPEACTABICHUSI O POJH
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OpPraHUYCCKUX U HCOPraHMYCCKHUX BCUICCTB B KIICTKC.
3HaHue CTPOCHUA KIICTOK II0 PE3yJibTaTaM pa6OTI>I (&)
CBCTOBBIM MHUKPOCKOIIOM.

YMeHHe OnucChIBaTh MUKPOIIPCIIapaThl KJIICTOK paCTCHI/IfI.
YMeHue CpPaBHUBATb CTPOCHUC KIICTOK paCTeHI/Iﬁ 151
JKUBOTHBIX 110 TOTOBBIM MHUKPOIIPCIIApATaM

Opranusm

3HaHHWE OCHOBHBIX CIOCOOOB Pa3MHOKEHHSI OPraHU3MOB,
CTaui OHTOTEHE3a HA IIPUMEPE YEIIOBEKA.

3HaHUWE NPUYMH, BBI3BIBAIOLIMX HAPYIICHUS B Pa3BUTUU
OpPraHu3MOB. YMEHHE TIOJb30BATBCS TE€HETUYECKOUN
TEPMUHOJIOTUEN W CUMBOJIMKOW, pemaTh MNPOCTEUIINE
T€HETUYECKUE 3a7a4U. 3HaHue 0COOEHHOCTEM
HACJICJICTBEHHOM W HEHACJIEACTBEHHOW WU3MEHYMBOCTU U
uX OMOJIOTHYECKOM POJIH B IBOJIIOIIMH KUBOTO

Bun

YMeHue aHaau3upoBaTh UM OICHUBATh  Pa3IUYHBIC
TUIIOTE3bI TPOUCXOXKICHUS KU3HU HA 3eMII€.

YMeHue npoBOJUTH OMHCaHHE O0COOE OJHOro BHA IIO
MOP(hOIOTUYECKOMY KPUTEPHUIO.

Pa3BuTHe crocoOHOCTEH SICHO M TOYHO H3jaraTb CBOU
MBICJTH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBATH MHEHUSI COOECETHUKOB,
MIpU3HaBasl MPaBO JPYTrOro 4Yej0BeKa Ha NHOE MHECHHUE.
YmMmenune JIOKa3bIBaTh POJICTBO YyeJioBeKa u
MJICKOITUTAIOMINX, OOIIHOCTh M PABEHCTBO YEIOBEUYECKHUX
pac

JKOCUCTEMBI

3HaHHE OCHOBHBIX JKOJIOTUYECKUX (PaKTOPOB M HUX
BJIMSTHUSI HA OPTaHU3MBI.

3HaHHE OTJIMYUTENBHBIX MPHU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB —  arpodKOCHCTEM  OT  IPHUPOAHBIX
(€ECTEeCTBEHHBIX)

[lonyyenne mnpencraBieHUss O CXEME B3KOCHCTEMbl Ha
npumepe ouocgepsi.

JeMoHcTpanus yYMEHUS IIOCTAaHOBKH Henen
JIESITETbHOCTH, TJTAHUPOBAHUE cOOCTBEHHOM
JEeATEIbHOCTH [IJISl JOCTUXKEHUS TOCTaBJICHHBIX ILeNei,
NpeIBUICHUS BO3MOXKHBIX PE3YyJIbTaTOB 3TUX JACUCTBUH,
OpraHM3alMi CAMOKOHTPOJISI M OLIEHKH TOJYyYEHHBIX
pPE3YyIbTaTOB. OO6yueHnue COOJTIOJICHUTO MpaBUII
NOBEJICHUS B TMpPUPOAE, OEpeKHOMY OTHOUICHHIO K
OMOJIOTHYECKUM 00beKTaM (PACTEHUSM U )KMBOTHBIM M UX
COOOIIECTBAM) Ml X OXpaHEe

YYEBHO-METOANYECKOE

N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

MPOI'PAMMBI YYEBHOM JJUCIUILINHBI
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OY /.11 ECTECTBO3HAHHME

Jns peanuzanuu  paboyeil mporpammbl  yueOHoU aucturumabel OY /1,13
EcTtecTBO3HaHME NMEIOTCST yueOHBIC KAOMHETHI 10 (PU3HUKE, XUMHUH, OUOJIOTHH.

O6opynoBaHre KaOMHETOB U PAOOYUX MECT:

- IOCAJI0YHBIE MECTa M0 KoJaudecTBy ooyyatomuxcs — 30;

- pabouee MecTo mpernoaaBaTes -1.

[Tomenienuss kaOWHETOB (PU3MKH, XUMHH UM OHOJOTHUU YAOBJIECTBOPSIOT
TpeboBanusiM CaHUTapHO-3MUIEMHOJIOTMYeCKUX TpaBuil U1 HopMatuBoB (CanlluH
2.42 No 178-02) u ocHamieHbl THUIIOBBIM OOOpYJOBaHUEM, B TOM YHUCJE
CHeIUaIN3UpOBaHHON y4eOHON MeOeNblo U cpefICTBaMU OOY4YEeHHS, TOCTATOUYHBIMU
JUIS1 BBITIOJTHEHUSI TPEOOBAHUM K YPOBHIO MOJATOTOBKH 00YYaIOIINXCSI.

B kaOuHerax wuMmeercss MyJbTUMEAHIHOE OOOpPYJOBaHUE, IOCPEICTBOM
KOTOPOTI0 YYaCTHUKAMH O0Opa30BaTEIbHOIO MPOLECcca HCMHOJIb3YETCs BHU3yallbHas
uHpopmanus 1o (usMKe, XUMHUU U OUOJIOTUU, TEMOHCTPUPYIOTCS NPE3CHTAUU U
BUJIEOMATEPUAITBI.

B  cocraBe  y4eOHO-METOAMYECKOTO W  MaTepUATbHO-TEXHUYECKOTO
oOecrieueHus MporpaMMbl Y4eOHOM TUCITUTUIMHBI « ECTECTBO3HAHNE» UMEIOTCS:

* HarjsiAHbIe MOCOOUs (KOMIUIEKTHI Y4E€OHBIX TAaOJUIl, TUIAKaTOB, MOPTPETHI
BBIJIAIOIINXCS YYEHBIX B 00JIaCTH €CTECTBO3HAHUS;

* UTHPOPMAIIMOHHO-KOMMYHHUKAIIUOHHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE TTOCOOMSI;

* TEXHUYECKHE CPEICTBA O0yUCHNUS,

* JIEMOHCTpAIIMOHHOE 000pyaoBaHue (OOIIEro Ha3HAYCHUS U TEMaTHYECCKHE
HaOOpKI);

« nabopaTopHOoe o0OOpyAoBaHHE (OOIIETO HAa3HAYCHUS U TEMATHYECKUE
HaOOPBI);

* BCIIOMOTaTeIbHOE 000PYI0BAHNUE;

* OMOIMOTEYHBIN (HOH/I.
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B Oubnmoteunom ¢GoHae UMEIOTCS YUeOHUKH, CHPaBOYHO-MH(POPMAIIMOHHBIE
U3JIaHUS, HAyYHO-TIONMYJSpHBIE S>KypHalIbl H JApyras JWATeparypa, KoTopas
o0ecrieynBaeT OCBOEHHE yueOHOM TUCIMIUIMHBI « ECTecTBO3ZHAHUEY.

B nponecce ocBoeHHUs TporpaMmsbl y4eOHON TUCHUILIMHBI « ECTECTBO3HAaHHE»
CTYACHTBHI UMEIOT BO3MOYKHOCTH JIOCTYIA K AJIEKTPOHHBIM y4EOHBIM MaTepHajIaMm 1o
€CTEeCTBO3HAHUIO, BKITIOYAst PU3UKY, XUMHIO, OMOJIOTHIO, UMEIOIIUMCS B CBOOOTHOM
noctyne B cetu VHTepHET (IIEKTpOHHBIM ydyeOHHMKAM, KHUTaM, MPaKTUKyMam,

TECTaM, JKypHaJlaM pPECypCcOB OMOIMOTEKH).

INEPEYEHDL JIUTEPATYPHBI U UCTOYHUKOB
OCHOBHOU
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— 14-e uzn. — M. : UznarensctBo FOpaiit, 2017

KusszeB /. A. Heopranmueckas xumuss B 2 4. Yacte 1. Teopernueckue
ocHoBel: yueOHuK mist CITO / 1. A. Kuszes, C. H. Cmapbirua. — 5-¢ u3.,
nepepad. u non. — M. : U3natensctBo FOpaiit, 2017

Cwmapeirun C. H. Heopranmveckas xumus. IlpakTukym : y4eO.-Tipaxr.
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M. : U3narensctBo FOpaiit, 2017
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UHMepHem-pecypcvl
1. www.class-fizika.nard.ru («KnaccHas mocka aiist 1r0003HATEIBHBIX»)

2. www.physiks.nad/ru («®u3uka B aHUMAIIHIX»)
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3. www.interneturok.ru  («Bunmeoypoku 1m0  mpeaMmeraM  IIKOJIBHON
IPOTpaMMBbI»)

4. www. chemistry-chemists.com/index.html  (3aekTpoHHBIH  KypHaI
«XUMHKH B XUMHUS)

5. www.hemi.wallst.ru  («Xumus.  OOpa3zoBaTenpHBIA  CaWT s
IIKOJIbHUKOB))

6. www.alhimikov.net (OGpa30oBaTenbHBIN CAUT IS IIKOJILHUKOB)

7. www.chem.msu.su (DaeKkTpoHHas OMOIMOTEKA IO XUMUH )

8. www.hvsh.ru (kypHan «XuMus B IIIKOJIEY)

9. www.hij.ru (kypHaI « XUMHS U KU3HB)

10. www.biology.asvu.ru (Bcs Guomorus. CoBpeMeHHasi OMOJIOTHS, CTaThH,
HOBOCTH, OMOIMOTEKA)

11. www.window.edu.ru/window (Enunoe OKHO JOCTyTIa K
oOpaszoBaTenbHbIM pecypcam MHTepHeTa 1o OM0JIOrun).
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