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Pabouas nporpaMmma 001eo0pa3oBareTbHON yaeOHOMH JIACITATUTAHBI
OV.16  EcrecTBo3HaHMe  @peJHa3HaueHa  JUIsl ~ U3y4EHUS  €CTECTBO3HAHUA B
UIl0Y  «MarHuToropckuii  KOJJICI)K  COBPEMEHHOTO  00pa3oBaHHS», PEATH3YIOIIETO
00pa3oBareIbHyI0 IPOrpaMMy CpeHEro o0IIero oopa3oBaHus B mpeaeaax OCBOCHUS OCHOBHOM
npodeccuoHanbHOM oOpazoBarensHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
o0uiero o0pazoBaHus IpU NOArOTOBKE CIELIMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpegnero odmiero oopa3oBanus,
MPEIBSIBISIEMBIX K CTPYKTYpE, COACPKAHHUIO U PE3YyJIbTaTaM OCBOCHHUS Y4eOHOW IUCIIUTUTHMHBI
«EcTrecTBO3HaHUEY», B COOTBETCTBHH ¢ PekoMeHAalMsIMH [0 OpraHU3alluy MOTYYeHUs CPETHEro
obmiero oOpa3oBaHMsl B IpefeiaXx OCBOCHHS 00pa3oBaTelbHBIX IMPOTPAMM  CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO o0mero oOpa3oBaHUS C YYETOM
TpeboBaHuil (eneparbHbIX TOCYIAPCTBEHHBIX O00pa30BaTENbHBIX CTAHIAPTOB W TOITYYaeMOU
npodeccud WM CHEHUAIBHOCTU CpelHero mnpodeccuoHanbHOro o00pa3zoBaHus (THCHMO
JlemapraMeHTa TOCyZapCTBEHHOW IOJNUTHKH B cdepe MOAroTOBKH paboumx kaapoB u IO
Muno6puayku Poccum ot 17.03.2015 Ne 06-259) u IlpumepHoii 0CHOBHO#M 0Opa3oBaTelIbHON
POrpaMMbI CPEIHETo 00IIero odpazoBaHUs, OAOOPEHHOHN pemeHueM ¢eaepaabHOro y4eoHo-
METOAMYECKOro 00BEAMHEHNUS 10 00111eMy 00pazoBaHuio (IpoTokoa OT 28 utonst 2016 . Ne 2/16-

3).

Coneprxanue padoueit nporpammbel OY]I.16 EctecTBO3HaHME HANPaBICHO HA JOCTHKECHHE
CIEIYIOIIUX IIeeH:

— OCBOCHHE 3HAHWA O COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHE MHpa M METOIax
€CTECTBEHHBIX HayK;

— 3HAKOMCTBO C HauOojee BaXXHBIMU HUJESIMU U JOCTH)KCHHUSMU €CTECTBO3HAHUS,
OKa3aBIIUMH OIPEIISISIFOIICe BIMSIHIC HAa PAa3BUTHE TEXHUKU M TEXHOJIOTHIA,

— OBJIQJICHHE YMEHHUSMHU MPHUMEHSTHh IOJyYeHHbIE 3HAHHS I OOBSICHEHUS SIBICHHIM
OKPYKaIOIIET0 MHpA, BOCHPUATHS WH(GOPMAIMU €CTECTBEHHO-HAyYHOTO0 U MPOodecCHOHATBHO
3HAYMMOTO COJCPIKAHUS, PAa3BUTHEC WHTCIUICKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUS B XOJI€ MPOBEACHUS MPOCTEHIINX HUCCIeIOBaHMM, aHamu3a SBICHUH,
BOCHIPUSTHS U HHTEPIIPETAIIMHA €CTECTBEHHO-HAYYHOU MH()OPMAITUH;

— BOCMUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS 3aKOHHOW TPUPOABI H
MCIIONB30BaHUS JIOCTH)KEHUN €CTECTBEHHBIX HAyK AJS PAa3BUTHUS IUBIIM3AIMHA U TOBBIIICHUS
KauyecTBa KHU3HU;

— TMpPUMEHEHUE EeCTECTBEHHO-HAy4YHBIX 3HAHUW B TPO(ECCHOHAIBHON IESITeNbHOCTH U
MOBCETHEBHON JKM3HU Ml oOecredeHusl Oe30MacCHOCTH JKU3HENEATEIbHOCTH; TIPaMOTHOTO
UCTIOJTb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 37I0POBbS, OKPYKAIOIICH CPEIIBI.

B pabouyro mporpammy BKIIOYEHO COAEp)KaHHE, HAlpaBlIeHHOE Ha (HOpMUPOBaHUE Y
CTY/ICHTOB  KOMIICTCHIIMH, HEOOXOAMMBIX I  KAYeCTBEHHOIO  OCBOCHHS  OCHOBHOU
npodeccuoHanbHON oOpa3oBarenbHON mporpammbl  CIIO Ha ©6a3e OCHOBHOTO 00IIEro
o0pa3oBaHMsI C TIOJIYYCHHEM CpEIHETO OO0IIero o0pa3oBaHUs - MPOTPaMMBI TOATOTOBKH
CHEIHAIMCTOB CPETHETO 3BEHA.

PabGouas mporpamma yuebnoit guctummHel OVY/[.16 EctecTBo3HaHME YTOYHSET
coJiepkaHue yueOHOro MaTrepuana, Mocieq0BaTeIbHOCTb €r0 U3YUeHUs, pacpeesieHne y4eOHbIX
4acoB, TeMaTUKy pedeparoB (JIOKIaJI0B), HHIUBUIYATBHBIX MPOCKTOB, BUIABI CAMOCTOSTEILHBIX
paboT c yudeToM crHenupUKH MPOTrpamMM TOATOTOBKU CIICIUATUCTOB CPEIHEro 3BeHa IO
cunernuaiabpHOoCcTH CIIO.



OBIIAA XAPAKTEPUCTHKA YYEFHOU JJUCHUILJIAHBI
OYl.16 ECTECTBO3HAHUE

EcrecTBO3HaHuMe — Hayka O SBJIEHUAX U 3akoHax npupoasl. CoBpeMEHHOE
€CTECTBO3HAHHE BKJIIOUACT MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaciieil, U3 KOTOPBIX Haubojee
B)XHBIMHU SBJISIIOTCA (PU3UKA, XUMUSL 1 Onosorus. OHO OXBaThIBAET LIMPOKHM CHEKTP BOIIPOCOB O
pa3HOOOpa3HBIX CBOMCTBaX OOBEKTOB MPUPOABI, KOTOPbIE MOXXKHO paccMarpuBarh Kak €IUHOE
enoe.

EcrecTBeHHO-HAay4YHBIEC 3HAHUS, OCHOBAaHHbIE HAa HHUX TEXHOJOTHH (OPMHUPYIOT HOBBIH
o0pa3  ku3HU. BbICOKOOOpa30BaHHBIM  YEJOBEK HE MOXET JUCTAaHLMPOBATbCci  OT
(byHIaMEHTaTBHBIX 3HAHUH 00 OKpYXarolleM MHpe, He PHUCKYS OKa3aTbCcs OECIIOMOIIHBIM B
npoeCCUOHAIBHOW  JesTeIbHOCTH. JIr00oe mepCcrneKTUBHOE HalpaBleHHE JeATeIbHOCTH
YeJI0BEKa MPSIMO MJIM KOCBEHHO CBSI3aHO C HOBOM MaTepHalibHON 023011 1 HOBBIMHU TE€XHOJOTHIMH,
Y 3HAHUE UX €CTCCTBEHHO-HAYYHOM CYHIIHOCTH — 3aKOH yCIIeXa.

EcrecTBo3HaHne —  HEOTbEMJIEMas  COCTABIISIIOIIAs  KYJABTYpbL:  ONpPENEIss
MHUPOBO33PEHHUE YEJIOBEKA, OHO IIPOHUKAET U B 'YMaHUTApHYIO chepy, U B 00IIECTBEHHYO )KU3Hb.
PanmoHanbHBI €CTECTBEHHO-HAYYHBIH METON, C(OPMUPOBABIIMICS B paMKax €CTECTBEHHBIX
HayK, 00pa3yeT eCTeCTBEHHO-HAyYHYI0 KapTUHY MUpa, HeKoe o0pa3Ho-(puiocodckoe 06001IeHne
Hay4YHBIX 3HAHUH.

OCHOBY €cCTeCTBO3HAaHUS NpPEACTaBIseT (U3MKa — Hayka O MPHUPOAE, H3ydarolas
HanOoJyiee Ba)KHBIC SBIICHUS, 3aKOHBI M CBOWCTBA MarepwajbHOro Mupa. B  ¢usuke
YCTAHABIIMBAIOTCA YHUBEPCAJIBHBIE 3aKOHBI, CIPABEIIMBOCTb KOTOPBIX IIOATBEP)KIAETCS HE
TOJIBKO B 36MHBIX YCIIOBUSIX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO U BO Bcell Beenennoil. B atom
3aKJII0YAEeTCsl OJJMH U3 CYIECTBEHHbBIX IPU3HAKOB (PU3UKHU KaK (pyHIaMeHTaabHON Hayku. Pu3nka
3aHMMaeT 0co00€ MECTO CpEeIU €CTECTBEHHBIX HAayK, I10OATOMY €€ MPUHATO CUUTAaTh JIUAECPOM
€CTECTBO3HAHMUS.

EcrecTBO3HaHME Kak HayKa O SIBICHUAX M 3aKOHAX HPUPOJbI BKIKOUAET TAKXKE OJIHY M3
BOXHEUIINX OTpaciedl — XUMHIO. XMMHS — HayKa O BELECTBaX, MX COCTaBE, CTPOCHHUH,
CBOMCTBax, Mpoleccax IMPEeBPALICHUs, MCIOJIb30BAaHUM 3aKOHOB XUMHUHM B INPAKTUYECKOU
JEATEIIbHOCTH JIIOAEH, B CO31aHNN HOBBIX MaTepUasIoOB.

buonoruss — cocraBHas 4yacThb €CTECTBO3HAHMA. JTO Hayka O kuBoW mpupone. OHa
U3y4yaeT pacTUTEIbHbIH, )KUBOTHBIM MUP U YEJIOBEKA, UCIOJIb3Ys KaK COOCTBEHHBIE METO/IbI, TAK U
METO/BI IPYIUX HAyK, B YaCTHOCTU (PU3HUKH, XMMHH U MAaTEMAaTUKH: HAOIIOACHUS, IKCTIEPUMEHTHI,
UCCIIEIOBAHHUS C ITIOMOILBIO CBETOBOTO U AIIEKTPOHHOI'O MUKPOCKOIIA, 00pabOTKy CTaTUCTUYECKHX
JAHHBIX METOJaMH MaTeMaTU4YeCKOW CTaTUCTUKU U Jip. bHonorus BBIABISET 3aKOHOMEPHOCTH,
IPUCYIIHME )KU3HU BO BCEX €€ MPOSBIECHUIX, B TOM YHCIIe OOMEH BEUIECTB, POCT, pa3MHOKEHHE,
HACJIEJICTBEHHOCTh, N3MEHYMBOCTD, IBOJIIOLUIO U JIP.

B UIIOY «MarHuToropckuii Kojule[)K COBPEMEHHOro 00pa30BaHUS» NpPU OCBOCHHUHU
JTUCHUTIIMHBI  colManbHO-d3koHOMHUUeckoro npoduns OVY][.16 EcrtecTtBo3Hanme wuzydaercs Ha
6aszoBoM ypoBHe @OI'OC cpenHero oOmero o0Opa3oBaHMs, YYHMTBHIBAIOMIAS —CHELUPHUKY
OCBalBaeMbIX CIELUATbHOCTEH.

B npouecce peanuzanum copepkanus yueOHoi aucuuiuimHbl «EcTecTBO3HaAHME» 3HAUUMO
u3zyueHue pasnena «DPu3nka», KOTOPbI BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHUU 00
OKpYXKarolleM Mupe. DTOT pa3zies ABJISIETCS CUCTEMOOOPA3YIOIIUM JJISl PYTUX pa3esioB yueOHOH
JUCIUIUIMHBI, TTOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKaT B OCHOBE COJIEP)KaHUS KypCOB XUMHUHU U
Ouosorum.

IIpn wu3ydyeHum ydeOHOro Mmarepuajia IO XUMUU U OHOJOTHU IIEJIECO00pPa3HO
aKIEHTUPOBATh BHUMAaHUE 00YJaIOIIUXCS HA )KU3HEHHO BAXKHBIX 00BEKTaX MPUPOIBI U OpraHu3Me
yenoBeka. 7o ruapocdepa, armochepa u ouocdepa, KOTopbie pacCMaTPUBAIOTCS C TOUYKH 3PECHUS
XUMHUYECKMX COCTaBOB M CBOMCTB, HX 3HAUEHUsA M JKU3HEAEATEIbHOCTH JIOJEH, 3TO
coJiepKaHue, OCBEIIAIONIee POJIb BAKHEHIINX XMMHUYECKUX 3JIEMEHTOB B OpraHU3Me YellOBeKa,



BOIIPOCHI OXPaHbI 3/10pOBbs, MPOMUIAKTUKN 3a00I€BaHUI M BPEIHBIX MPUBBIYEK, ITOCIIEACTBUI
U3MEHEHHUs Cpe/ibl OOUTaHMs YellOBEKa JJIs 4EeJI0BEUYECKON [IMBHIIN3AIUH.

3aMeTHOE MECTO B COZIEpKaHUU y4eOHOW MUCIUIUIMHBI 3aHUMaeT y4eOHbI Marepual, He
TOJIBKO (POPMUPYIOLIUI €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA Y CTYJIEHTOB, HO ¥ PACKPBIBAIOLIHI
NPAaKTUYECKOE 3HAYEHUE €CTeCTBEHHO-HAyYHBIX 3HAHUW BO BCEX cdepax KU3HU COBPEMEHHOIO
o01iecTBa, B TOM YUCIIE€ B TYMaHUTapHOU cdepe.

B memom yweOHas OUCHMIUIMHA, B COJACPKAHUU KOTOPOM BEAYIIUM KOMIIOHEHTOM
ABJSIFOTCSL HAy4dHble 3HAHMS W HAay4yHbIE METOAbI IIO3HAHMA, MO3BOJIAET c(OpMUpOBaTh Y
O0yJaroIMXCsl IEJOCTHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHUpa, HOpoOymuTh Yy HHX
SMOLMOHAIbHO-IIEHHOCTHOE OTHOIIEHUE K H3y4aeMOMY Marepuaiy, I'OTOBHOCTb K BBIOOpY
JICUCTBUM ONPENECICHHOW HAIPAaBICHHOCTH, YMEHHME KPUTHYECKM OLCHUBAaTb CBOM U 4YYyXKHUE
NnelcTBUs M TMOCTYHNKU. VHTerpupoBaHHOE copepkaHue Y4eOHOW IHCIMIUIMHBI I103BOJISET
npenofasarensiM  (GU3MKA, XAMHHM H  OHOJIOTMHM COBMECTHO OpTraHU30BaTh H3y4YCHUE
€CTECTBO3HAHMsI, UCIIONb3Ys UMEIOIINECs YaCTHbIE METOAMKY MPENoiaBaHus IpeIMeTa.

B UIIOY «MarHuToropckuii KOJUICIK COBPEMEHHOTO OOpa30BaHMs» PealM3yIOIIETo
o0pa3oBarebHy0 IPOrpaMMy CpeiHero oomero obpaszoBaHus B mnpenesnax ocBoeHus OIIOIT
CIIO na Ga3e OCHOBHOTO O0IIero oOpa3oBaHWA, M3ydeHHE O0O0IIe00pa30BaTeIbLHON y4eOHOU
mucuuiuinael - OYI.16  EctecTBo3HaHuMe 3aBepluaercs IOJBEIEHUEM HTOIOB B (opme
TudQepeHIIMPOBaHHOTO 3a4eTa B paMKaxX MPOMEXKYTOUYHOHW aTrTeCTallid CTYIEHTOB B IpoIecce
ocoenust OITOII CIIO ¢ monmyuenuem cpeanero odiero oopazosanus (IITICC3).



MECTO YYEBHOW JUCHUAIIJIMHBI B YYUEBHOM ILIAHE

B UIIOY «Marautoropckuii KoJuieK COBPEMEHHOTO 00pa30BaHus» yueOHas JUCHUIUINHA
OV]I.16 EctecTBo3HaHue m3ydaercs B 00mieoOpa3oBarenbHOM mukie ydeoHoro miaaHa OITOIT
CIIO na 6a3e 0cHOBHOTO 00111eTO 00pa30BaHUS C MOJIYYEHHEM CPEAHEro 001Iero oopa3oBaHusl.

VYyeonas quctuminHa OY/].16 EctecTBo3Hanue siBiseTcst 6a30Boii 001ieo0pa3oBaTeIbHOM
JUCLIUTUTMHOM 00111e# 13 00s3aTesIbHOM MPeIMETHOI 00J1acT €CTECTBEHHO-HAYYHBIX MPEIMETOB
®I'OC cpemnero obmiero odbpazoBanust s crienuanbHocTeld CITO comuanbHO-3KOHOMHYECKOTO
npouIs.

PE3YJIBTATHI OCBOEHUS YUEBHOM JUCIUILIAHBI

OcBoenue conmepkanusi yuyeOHoi muctmmuiiabl OY]I.16 EctecTBo3HaHme obecneunBacT
JOCTHKEHHUE CTYJICHTAMHU CIEAYIOIIUX Pe3yJbTATOB:
—  JIUYHOCHMHBIX:

—  YCTOWYMWBBIN HHTEPEC K UCTOPHH U JOCTHKCHHUSIM B 00JIaCTH €CTECTBEHHBIX HayK,

—  YYBCTBO FOPAOCTH 32 POCCUMCKNE €CTECTBEHHBIC HAYKHU;

— TOTOBHOCTh K TIPOJOJDKCHHIO OOpa30BaHUs, MOBBINICHUIO KBATH()HKAINU B
n30paHHON TPO(EeCCHOHAIBHON JCSATEILHOCTH C WCIOJIL30BAaHWEM 3HAHUH B
001acTH €CTECTBEHHBIX HAYK;

— OOBEKTHMBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHIIMH B OOJIACTH €CTECTBEHHBIX
HayK i1 YeloBeKa M O0OIlecTBa, yYMEHHME HCIOJb30BaTh TEXHOJIOTHYECKUE
JTOCTIKEHUS B 0011aCTH (DU3HKHU, XUMUHU, OMOJIOTHH JJIS TOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYATBbHOTO PA3BUTHS B BRIOPAHHOHN MPOQECCUOHATTLHOM e TSIILHOCTH;

—  YMEHHE NIPOAHATU3UPOBATh TEXHOTCHHBIE MMOCIEICTBUS TSl OKPYXKAIOIIEeH CpeIbl,
OBITOBOM M  TMPOU3ZBOACTBEHHOM  JEATEIHHOCTH  4YEJIOBEKa; TOTOBHOCTH
CaMOCTOSITEJIBHO JOOBIBaTh HOBBIC ISl c€0si €CTECTBEHHO-HAy4YHBbIE 3HAHUS C
UCIIOJIb30BaHUEM [IJIsl 3TOTO JOCTYIMHBIX HCTOYHUKOB MH(OpMAIUy;

— yMEHHE YIpaBIsATh CBOEH TI03HABATEIBHOM JEATETHLHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpPaMBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHUS B KOMaHjae IO
pelIeHuto 00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS

— MemanpeomMemmuulx:

— OBIAJCHHE YMEHHSIMH M HaBBIKAMH pa3IWYHBIX BHUAOB MO3HABaTeIbHOU
NEeSTENILHOCTH JUISl U3YUEHUS Pa3HBIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHWE OCHOBHBIX METOJOB IO3HaHWsA (HAOIMIONEHUWS, HAYYHOTO
OKCIIEPUMEHTA) JUTsl U3YUCHUS PA3IMIHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, C  KOTOPBIMH  BO3HHMKAeT  HEOOXOAWMOCTh  CTAJKUBaThCcsl B
npodeccnoHaIbHOM cdepe;

—  YMEHHE ONpeAeNsaTh LEeNH U 3aJa4i JCsITeNbHOCTH, BBIOUPATh CPENCTBA IJIA MX
TOCTIKEHUS Ha MPaKTHUKE;

— yYMEHHE UCIOJb30BaTh PA3IUYHBIC HCTOUYHUKH JUISI TIONYYCHHS] €CTCCTBCHHO-
HAay9HOH WHQOpPMAIMK W OIICHWBATh €€ JIOCTOBEPHOCTh JUIS JIOCTHIKCHUS
MOCTABIICHHBIX IeJIeH U 337134,

— TIpeIMEeTHBIX:

— chOpMUPOBAHHOCTH MPEACTABICHUI O ILETOCTHONH COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHE MUPA, PUPOJE KaK eIUHOM IIEIOCTHON CHCTeMe, B3aUMOCBSI3U
YEeJIOBEeKa, MPUPOJALI W OOIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax
Bcenennoi;



— BIIQJICHUE 3HAHUSMH O HanOoJiee BaXKHBIX OTKPBITUAX U JIOCTHXKEHUAX B 00JacTh
€CTECTBO3HAHMs, MOBJIMABLUIMX Ha 3BOJIIOLMIO TPEJICTaBICHUH O MpUpOne, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— c(OpPMUPOBAaHHOCTb YMEHHUS MPUMEHSTh ECTECTBEHHO-HAyuHbI€ 3HAHUA Ui
OOBSICHEHHsI OKPYKAIOLIMX SBJICHHM, COXpaHEHUs 310pOBbs, OOecredeHus
0€30MacCHOCTH  KM3HEICSATEIBHOCTH, OEpeXHOr0 OTHOIIEHHS K TPHUPOIE,
PaLMOHAIBHOIO MPHPOJOIOIb30BAHUS, @ TAKXKE BBIIOJIHEHUS POJIM I'PaMOTHOIO
OTpEOUTENS;

— cOpMUPOBAHHOCTh HPEACTABICHUN O HAyYHOM METO/E IO3HAHMs MPHUPOIbI U
CpEeACTBaxX U3y4EHMsI MEraMupa, MaKpoMHUpa U MUKPOMHPA;

— BIAQJCHUE  IPUEMAMHU  E€CTECTBEHHO-HAy4HbIX  HAOJIONEHUM,  OIBITOB,
UCCJIEJIOBAHUN U OLIEHKH JJOCTOBEPHOCTH IOJIYYEHHBIX PE3Y/IbTaTOB;

— BJAJEHHE T[OHATUHHBIM amlaparoM eCTECTBEHHBIX HayK, IO3BOJIAIOIINM
II03HABaTh MUP, YYACTBOBATh B IUCKYCCHUSX [0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCTIOJIb30BaTh Pa3IMYHbIE UCTOUHUKU HH(POPMAITUH JJIS TOJTOTOBKH COOCTBEHHBIX
paboT, KPUTHUYECKU OTHOCUThCS K coobumeHusM CMMU, copepkaliuM HayuHYIO
UH(OPMAIHIO;

—  c(OpMHUPOBAHHOCTb YMEHHUH IOHMMAaTh 3HAYUMOCTb E€CTECTBEHHO-HAy4YHOIO
3HAHUS U1 KaXAOro 4YeJOoBEeKa HE3aBHCHUMO OT €ro InpodeccHOHaNIbHOM
NeSITeIbHOCTH, pa3nuuarh (akThl U ONEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJBI,
BUJIETh UX CBS3b C KPUTEPUSAMH OLIEHOK M CBA3b KPUTEPUEB C ONpPECICHHOMN
CHUCTEMOM LIEHHOCTEM.

COJIEP)KAHUE YUYEBHOM JTUCIUILIAHBI

OU3UKA
BBenenue
®duszuka — (yHIaMeHTanbHas HayKa o npupoje. EctecTBeHHO-Hay4YHBINH METO/T TO3HAHUS,
€0 BOBMOXHOCTHU U FpaHI/IHI:J HpI/IMeHI/IMOCTI/I.
EanHCcTBO 3aKOHOB IPHUPOJIBI U COCTaBa BellecTBa Bo Beenennoil. OTkpbiTHs B pusnke —
OCHOBA MMPOrpecca B TEXHUKE U TEXHOJIOTUH MPOU3BOICTBA.

MexaHuka

Kunemaruka. Mexannueckoe nemxenue. Cucrema orcuera. Tpaekropus npuxeHus. [1yTs.
[Tepememnenue. PaBHOMepHOe mpsiMonuHEHOe ABMXKeHUE. CropocTh. (OTHOCHUTETBLHOCTH
MEXaHUYECKOTO IBUKEHUS. 3aKOH CI0XKEHUsI CKopocTel. CpeqHss CKOPOCTh IPU HEPAaBHOMEPHOM
JIBUXKEHUU. MTHOBEHHAs CKOPOCTh. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE JBU)KEHUE. YCKOPEHHUE.
CBoOosiHOE Ta/iIeHue Tell.

Juuamuka. Macca u cuna. Bzaumogeiictue ten. 3akoHbl q1uHaMUKu. CUIIBI B IPUPOJIE.
3aKOH BCEMHPHOTO TATOTEHMUSI.

3akoHBl COXpaHeHUs B MexaHuke. Mmnynbc Tena. 3akoH COXpaHEHMs] UMITYIIbCA.
PeaktuBHOe gBmwxkeHue. MexaHnuyeckas pabota. MomHocTh. MexaHuueckass SHEprus.
Kunernueckass sHeprus. Kunermueckas sHeprus u paborta. lloTeHnumanbHas sHeprusi B
IPaBUTALIMOHHOM I10JI€. 3aKOH COXPAaHEHUS MOJTHON MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu

OTHOCHUTENBHOCTh MEXAHUYECKOTO ABHYKEHUS.

Bupl MexaHMueCKOro JBUKEHHUS.

NHuepTHOCTS TEII.

3aBUCHMOCTb YCKOPEHHUS Te€la OT €ro Macchl M CUJIbL, AEMCTBYIOIIEH Ha TEJO.

PaBeHCTBO M MPOTUBOMNOIOKHOCTD HAPABIEHUS CUJI IEUCTBUS U IPOTUBOACUCTBHSI.



HeBecomocTs.

PeakTuBHOE ABMKEHUE, MOJICITb PAKETHI.

V3MeHeHne 3HEpPTruy P COBEPIIEHUH PabOTHI.
Ilpakmuueckoe 3ansamue

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI OT Beca Tea.

OCHOBBI M0OJIEKYJISIPHON (PM3HKH M TePMOAUHAMHUKH

MonekymsipHas ¢u3uka. AToMHCTHYECKas Teopus cTpoeHus BeulectBa. HabmroneHus u
OIIBITHI, IMOATBEPKIAAIOIINAE aTOMHO-MOJIEKYISIPHOE CTPOEHUE BellecTBa. Maccel U pa3smepsl
MoJieKys1. TennoBoe IBH)KEHHE YacTHIl BEIIEeCTBA. bpoyHOBCkoe nBwkeHue. MneanbHbIN ras.
Temmeparypa Kak Mepa CpeIHE KHUHETUYECKOW DSHEPIrUM 4YacTHLl. YPABHEHHE COCTOSIHUSA
uacalbHOro rasa. Mogenp kuakocTH. [IOBEpXHOCTHOE HAaTsHKEHHME W CMadMBaHUE.
Kpucrammmueckne u aMmop(dHbIe BEIIecTBa.

Tepmonunamuka. BHyrpennsas sneprus. Pabora u Tennooraadya Kak crnocoObl H3MEHEHHUsI
BHYTpPEHHEN 3Hepruu. [1epBrolii 3aKOH TEpMOIMHAMUKU. TeIIOBbIE MAIIMHBI U UX IPUMEHEHHE.

Jlemoncmpayuu

JIBrokeHrEe OpPOYHOBCKUX YACTHII.

Huddysus.

SIBneHuss NOBEPXHOCTHOIO HATSKEHUSI U CMAYUBAHUS.

Kpucrasmibl, aMmopQHbIe BELIECTBA, )KUIKOKPUCTATUNINYECKHE Tela.

W3MmeHeHne BHYTpEHHEH 3HEPTUU TEN IIPU COBEPIIEHUH PaOOTHI.

OCHOBBI JIEKTPOAUHAMUKH

DJneKTpocTaTuka. B3aumonelcTBue 3apsyKEHHBIX TeN. DJEKTPUUECKUM 3apsia. 3aKkoH
COXpaHEHUs AIEKTPUUECKOro 3apsiaa. 3akoH Kynona. DneKkTpocTaTH4ecKoe IMoJie, €ro OCHOBHbBIC
XapaKTEPUCTUKHU U CBA3b MEXKIY HUMU.

[Tocrostnupiii  Tok. IlocTrosiHHBIN SnekTpuyeckuit Tok. Cuia TOKa, HaIpsHKEHUE,
3NEKTPUUECKOE CONPOTUBIIEHHE. 3aKoH OMa JUIsl y4acTKa 3JIEKTPUUECKON LEMu.

MarnutHoe mnosne. MarHuTHOE MOJ€ M €ro OCHOBHBIE XapaKTEPHUCTHUKU. JlelicTBue
MarHUTHOTO TMOJIsi Ha TPOBOJHHUK C TOKOM. 3akoH Ammepa. DJEKTpoJBHUTrarelib. SBieHue
ANEKTPOMArHUTHOM MHIYKIIUU.

Jlemoncmpayuu

DNeKTpU3aIus Tell.

B3anmonenicTBue 3apsiKEHHBIX TEIN.

HarpeBanue npoBOIHUKOB C TOKOM.

OmneIT Opcrena.

B3anmMopneiicTBue IpOBOAHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

Pabota snexrponBurarens.

SIBneHuE 3EeKTPOMarHuTHOM MHIYKIUU.

Ilpaxmuueckoe 3anamue

COopka >JeKTpUUecKoi IenH, U3MEPEHNEe CUIbI TOKAa M HAMpsHKEHHs] Ha €€ Pa3IMuHbIX
y4yacTKax.

Kosnie0anust v BOJTHBI

Mexanudeckue koneOaHuss u BoilHBL. CBoOomnHbie koneOanus. Ilepwon, wacrora u
aMITuTyna konebanuit. ['apmorndeckue konedbanusi. MexaHN4eCKre BOJIHBI M KX BUBI. 3BYKOBBIS
BOJIHBI. YIIBTPa3BYKOBBIE€ BOJIHBI. YIIBTPA3BYK U €0 UCIIOJIb30BAHUE B MEIULIMHE U TEXHUKE.

DNeKTpOMarHuTHBIE KoseOaHuss M BOJHBL. CBOOOJHBIC AJIEKTPOMArHUTHBIC KOJICOAHWS.
KonebarenbHbIit KOHTYp. ODJEKTPOMArHUTHOE TOJE. ODIEKTPOMArHUTHbIE BONHBL (CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH.



CeeroBbie BOJHBI. Pa3BUTHE TpeACTaBICHUN O MPHUPOIE CBETA. 3aKOHBI OTPAKEHUS U
MIPEIOMJICHUS CBETA.

JInnsel. DopMyna TOHKON JTUH3BL.

Jlemoncmpayuu

Konebanust MaTeMaTH4eCcKOTro U MPYKUHHOTO MasTHUKOB.

PaGora snexkrporeneparopa.

W3nyuenue v mpuem 3J1eKTPOMArHUTHBIX BOJIH.

Pannocss3eb.

Paznoxenue 6eoro cBeTa B CHEKTP.

HNutepdepennius u qudpakmus ceera.

OTpakeHue U IpeIOMIICHHE CBETA.

OnTryeckue npudOpkI.

IIpaxmuueckue 3anamus

N3yuenue xonebaHuii MaTeMaTHuE€CKOTO MasiTHUKA.

Wzyuenne untepdepeHny u 1udpakiuy CBeTa.

DJieMeHThbI KBAHTOBOM (PU3UKHU

KBanroBsie cBoiicTBa cBeta. KBantoBas runoresa [Inanka. @otosnekrpuueckuit 23 QexT.

®dusuka aroma. Monenu ctpoenus aroma. OnbiT Pesepdopaa.

@du3nka aTOMHOIO s/pa U 3JIEMEHTApHbIX 4acTull. COCTaB U CTPOEHUE aTOMHOTO fJpa.
PannoaktuBHOCTH. PanioakTUBHBIE U3TyYEHUS U X BO3JICHCTBUE HA KUBBIE OPTraHU3MBI.

Jlemoncmpayuu

dotoaddexr.

DOTO3IEMEHT.

N3ny4yenue naszepa.

JIunelyarbie CIEKTPhI Pa3IMUHbBIX BEILIECTB.

CueTynK HOHU3UPYIOIINX U3ITYyIECHUH.

Bcenennas u ee 3Bosonus
Crpoenue u pazputue Beenennoi. Monenb pacuupsroniericss BeeneHHoi.
[Tpoucxoxnenue Conneunoit cucrembl. CoBpeMeHHas puznueckas KapTuHa MUpa.

XUMUA
OBIIAA 1 HEOPTAHUYECKASA XUMUA

BBenenue

XuMudeckasi KapTHHa MUpa Kak COCTaBHAasl YacTh €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
Posnb xMHM B %U3HU COBPEMEHHOTO OOIIECTBA.

[IpumeHeHne OOCTHKEHUN COBPEMEHHOW XMMHUU B TYMaHUTApHOU cdepe NesTenbHOCTH
oOmiecTBa. XUMHUYECKOE COJIEpKaHUE YICOHOW TUCIUIUINHBI «ECTeCTBO3HAHHE» MPU OCBOCHUHU
cneranbHocTedt  CIIO  conmManbHO-5KOHOMHYECKOTO W TyYMaHUTapHOro  mpoduiien
poQeCcCHOHATBLHOTO 00pa30BaHUSI.

OcHoOBHbIE NOHATHS U 3aKOHBI XMMHH

IIpenmer xumuu. BemectBo. AroMm. Monekyna. XUMHUECKUH 37IeMEHT M (OPMBI €ro
cymectBoBaHus. [IpocTeie U ClI0KHBIE BEIECTBA.

OtpakeHHE XMMHMUYECKHUX CIOKETOB B NPOM3BEACHUAX XYHOKECTBEHHOM JMTEpaTypbl U
HCKYCCTBA.

Jlemoncmpayuu

Habop mozeneit arToMOB 1 MOJIEKYII.



N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aTOMOB U MOJIEKYI.

OTtHOcHTenbHBIE aTOMHAsE U MOJIEKYIsIpHas Maccel. KonmnuectBo Bemecta. IlocrosiHHas
ABorazpo. Momnsipaast Mmacca. 3akoH ABoraapo. MosisipHbiii 00beM ra3os.

KonmnyecTBeHHbIE M3MEHEHMs B XMMHMM KaK 4YacTHBIM Cllydall 3aKOHOB IIe€pexona
KOJINYECTBEHHBIX M3MEHEHUH B KadecTBeHHble. M.B.JIOMOHOCOB — «mepBBIi pyCCKUU
YHUBEPCUTET.

Nnmroctpany 3aKkoHa COXpaHEHHUs! MacChl BEILIECTBA.

Ilepuoguvecknii 3akon u Ilepuoguyeckass cucreMa XUMHYECKHX 3JIEMEHTOB
J1.A.MenaeneeBa

Otkpertue Ilepuoanueckoro 3akona. Ilepuonnueckas cucremMa XMMHUUYECKUX SJIEMEHTOB
H.N.MenneneeBa. 3nauenue [leprognueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKUX
ueMeHToB [[.1.Menneneesa [y pa3BUTHs HAyKU U IOHUMaHUSA XUMUYECKOW KapTUHBI MUDA.

JI.11.MenneneeB 06 00pa3oBaHUU U TOCYIAPCTBEHHOM MOJIMTHKE.

Jlemoncmpayus

Paznuunsie hopmel [leprogudeckoin cucrempl Xumudeckux aemMeHToB [[. M. Menpaeneena.

CrtpoeHue BemecTBa

KoBanenTtHast cBsizb: HemossipHas W mojsipHas. Monuas cBsi3b. KaTnoHbl M aHHMOHBI.
Mertammdeckas cBs3b. BomopoaHas CBs3b.

Jlemoncmpayus

OO0pa31ibl BEMIECTB U MAaTEPUATIOB C PA3TMYHBIMU TUITAMH XUMHUYECKOM CBS3H.

Bona. PacTtBopsl

Bopna B mpupoe, ObITY, TEXHUKE U Ha TIPOU3BOICTBE. DU3NYCCKUE U XUMHUIESCKUE CBOMCTBA
Bozibl. OnipecHeHrEe BOAbI. ArperarHble COCTOSIHUS BOJIbI U €€ TIEPEXO/Ibl U3 OJHOTO arperaTHoro
COCTOSIHMSI B IPYTOE.

Jlemoncmpayus

dusnyuecKue CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHUE, CMAaulBaHUE.

Xumuyeckue peakuuu. [loHsTe 0 XUMUYECKON peakiuu. TUIIbI XUMUUYECKUX PEaKIUi.
CKopoCTh peakiuu 1 (HakTophl, OT KOTOPBIX OHA 3aBUCHT.

Jemoncmpayus

XUMHYECKUE PEAKIIUH C BBIJCICHUEM TETUIOTHI.

Heopranuyeckue coeMHeHUs

Knaccugukanus HeopraHMuecKuX COEIMHEHMH W uX cBoiicTBa. OKCHIBI, KHCIOTHI,
OCHOBaHWUS, COJIN.

ITonsatue o runponuse conell. Cpeaa BOOHBIX pacTBOPOB COJIEH: KHCIas, HEUTpaJIbHAs,
menoyHasd. Bomoponssiii nokazarens pH pactBopa.

Mertamibl. Ob1me pu3nyeckue 1 XMMUYEeCKHe CBOMCTBA METAIIJIOB.

Hemerannel. OOmiasi XapakTepuCTHMKa IIaBHBIX MOATPYIIl HEMETAUIOB Ha IpUMEpe
TaJIOTE€HOB.

Baxnelmne COEIMHEHHsT METAUIOB M HEMETAUIOB B INPHUPOAE M XO3SMCTBEHHOM
JESATEIIBHOCTH YEJI0BEKA.

Meramnsl M CIUIaBBl KakK Xy[dOKECTBEHHBbIM Marepruall. COeIMHEHUS METAUIOB Kak
COCTaBHAsl 4acThb CPEICTB M300pa3UTEIILHOTO MCKyccTBAa. HemeTamibl M MX COEIUHEHHs Kak
COCTaBHasl YaCTh CPEACTB U300Pa3UTENILHOTO HCKYCCTBA.

Jlemoncmpayuu

B3aumogeiictBue MeTanoB ¢ HeMeTalaMu (I[MHKA C CEpOd, aJlOMUHUS C HOIOM),
pacTBOpamMH KUCJIOT U LIEJI0YEH.

['openne MeTanioB (LIMHKA, ’Keie3a, MarHus) B KUCIOPOJIE.



B3anmoneiicTBre a30THON M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT C MEABIO.
BoccranoBuTenbHbIe CBOKWCTBA METAIIIIOB.

Ilpakmuueckue 3anamus

Onpenenenue pH pactBopa cosen.

B3anmoneiicTBrEe METAIIOB C pACTBOPAMU KUCJIOT U COJIEH.

OPITAHMYECKAA XUMUA

Oprannyeckue coeHeHUs

OcHOBHbIE TOJIOKEHUSI TEOPUU CTPOCHHUS OpraHMYEeCKUX coenuHeHuil. MHoroobpasue
OpraHn4eckux coenuHeHui. [lonsTue nsomepuu.

VYrnesonopoasl. [IpenensHble U HENpeneabHbIE YIIIEBOAOPOAbL. Peakuus nonumepusanuu.
[IpupogHble HCTOYHUKH  YITIEBOJOPOAOB. YIJIEBOIOPOABI KaK OCHOBA MEXKIYHApOIHOIO
COTPYAHUYECTBA U BKHEHIIINI HCTOYHUK (hopMupoBanHust OromxeTa PD.

Kucnoponconep:kaiue oprannyeckue BemiecTsa. [IpencraBurenn KUCIOPOACOAEPKALIUX
OPraHWYECKNX COCJUHEHUN: METHJIOBBIM M ATWIOBBIM CIUPTHI, INIMUEPUH, YKCYCHasi KHUCIJIOTA.
JKupsl kak cioxkHBIC YPUPHI.

AJIKOroJIu3M U €ro OTpPaXeHHE B IPOM3BEIACHUAX XYI0KECTBEHHOH JIUTEparypsl M
n300pa3UTEIHHOTO HCKYCCTBA.

VYIneBoibl: MI0K03a, Kpaxmail, HEeJUIHII03a.

A3zoTcoaepxalire opraHu4ecKre COeIMHEHNs. AMUHBI, aMUHOKUCIIOTHI, Oesiku. CTpoeHue
u 6uonornyeckas GyHKIUS OCIKOB.

Jlemoncmpayuu

[Tomyuenue »THIIEHA U €r0 B3aUMOJICIICTBHE C pAaCTBOPOM I€PMaHraHaTa Kaius, OpOMHON
Bonoi. KauecTBeHnHnas peakuus Ha riMiepuH. L[BeTHbIe peakiuu OENKOoB.

[Inactmaccel u  BosokHa. IloHsTME ©0 macTMaccax M XUMHUYECKUX BOJIOKHAX.
HarypanpHble, CHHTETHYECKHME U UCKYCCTBEHHBIC BOJIOKHA. l[IprMeHeHHE MOIMMEPOB B
MIPUKIIATHOM U KJIACCHYECKOM M300pa3uTEeIbHOM UCKYCCTBE.

Ilemoncmpayus

Paznuunble BUJIBI IIIaCTMACC U BOJIOKOH.

XuMus 1 )KU3Hb

XUMUA W OPraHu3M 4YeJIOBeKa. XHUMHUYECKHE DJJIEMEHThl B OpraHM3ME 4YeJOBEKa.
Opranuyeckue U HeopraHuveckue BeniecTa. OCHOBHBIC KU3ZHEHHO HEOOXOAMMBIE COSTMHEHUS:
OCJIKH, YITIEBO/IbI, )KUPBI, BATAMHUHBI. YTJIEBOJIbI — TJIABHBIM UCTOUHUK YHEPTUU opraHusmMa. Poib
JKUPOB B OpraHu3Me. XO0JECTEPHH U €T0 POJIb B 3I0POBBE UYETOBEKA.

MuHepasbHbIe BEIIECTBA B IPOAYKTAX MUTAHUS, TUIIEBbIe J00aBku. COalaHCUPOBAHHOE
MUTaHUE.

Xumusi B ObiTy. Boma. KauectBo Bomwsl. Moromme u umctsimume cpencrsa. llpasuia
6e3omacHoll paboThI CO cpe/ICTBAMU OBITOBOM XMMUHU.

Ponb XuMHUYECKHX DIIEMEHTOB B JKM3HU PACTCHMH. YI0oOpeHus. XMMHUUYECKHE CpPEeACTBa
3allUThl PACTEHUI.

BNOJIOTUA

buonorusi — COBOKYNHOCTb HAyK 0 KMBO# npupoae. Meroasl HAy4YHOI0 MO3HAHUA B
Omosiorumn

Kusas npupona kak 00beKT U3yueHHst Onoaoruu. MeTo bl UCCIeA0BAaHMS )KUBOM TPUPO/IBI
B Ononoruu. Onpeaenenre )uU3Hu (C IpUBJICUEHUEM MaTepuaia U3 pa3iesnoB GU3NKU U XUMHH).
YpOoBHM OpraHU3aLUH KU3HHU.

Jlemoncmpayuu



YpoBHU OpraHu3aLyy )KU3HU. METObI TO3HAHUS KUBOU IIPUPO/IBL.

Knerka

Hctopus u3ydeHus kieTkd. OCHOBHBIE IOJIOKEHHS KJIETOYHOM Teopuu. Kierka —
CTPYKTYpHO-(DYHKIIMOHATbHAS (3JIEeMEHTapHAas!) €AMHULIA )KU3HU.

Crpoenue knetku. IIpokapumoTel M 3yKapuoTbl — HH3IIME U BbICIINE KJIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHbBIE KOMIIOHEHTBI KJIETKHU 3ykapuoT. Knetounoe aapo. @yHkuus
Aqpa: XpaHEHUE, BOCIPOM3BEIEHHE U IIepefada HACIEICTBEHHOM WHGOpMaluy, perymisuus
XUMHUYECKON aKTHUBHOCTH KieTKH. CTpPyKTypa U (YHKIMH XPOMOCOM. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI.

buonoruueckoe 3HaUeHNE XUMUYECKUX J1EMEHTOB. Heoprannyeckue BelecTsa B COCTaBe
KJIETKH. PoJib BOJIBI KaK pacTBOPUTENS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH Cpeibl OpraHu3MOB.
VYrneBoasl U smnuabl B kinetke. Ctpykrypa u Ouonornyeckue Qynkmuu OenkoB. CTpoeHue
HYKJICOTU/IOB U CTpyKTypa nonuHykiaeotuanbix nenei JJHK u PHK, AT®.

Bupycsl u 6akrepuodaru. HekierouHoe ctpoeHune, >KU3HEHHbBIH IUKIT U €T0 3aBUCUMOCTb
OT KJIETOYHBIX (POPM >KHU3HU. Bupycel — Bo30yauTEM MHPEKIIMOHHBIX 3a00JI€BaHUI; MOHATHE 00
oHKOBUpYcax. Bupyc ummynonedummra genoseka (BUY). [Ipodunakrrka BUY-uHpeknnm.

Jlemoncmpayuu

CrpoeHue MoJeKyIbl OemKa.

Crpoenue monekyinsl JJHK.

CtpoeHue KIeTKHU.

CtpoeHue KIETOK NPOKAPHOT U HYKAPUOT.

Crtpoenue Bupyca.

IIpakmuyeckue 3anamus

HaGnronenne KIIETOK pacTeHWl W KMBOTHBIX I10J] MHKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenaparax 1 ux onucanue. CpaBHeHHE CTPOEHUS KJIETOK pACTEHUH U KUBOTHBIX.

Opranusm

Opranusm — efauHoe 1e10e. MHOrooOpasue OpraHu3MoB.

OOMeH BeleCTBOM M JHEpPrHei ¢ OKpyXarolleil cpegoid Kak HeoOXOAMMOEe YCIIOBUE
CYIIECTBOBAHHUS JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOHM3BEACHUIO — OJHA M3 OCHOBHBIX OCOOEHHOCTEW KUBBIX
opraHu3MoB. JleleHHe KIeTKH — OCHOBa pPOCTa, PAa3BUTHUS W Pa3MHOXKCHHS OPTaHU3MOB.
becnionoe pasmuoxenue. [lomoBoit mporecc U monoBoe pasMHOKeHHe. OTIIONOTBOPEHHE, €ro
OMOJI0rMYeCcKOe 3HAUYCHHE.

[lonsiTne 00 wWHIMBUIYyadbHOM (OHTOTEHE3), SMOpHOHATBHOM (IMOpHUOTeHe3) u
MOCTAIMOPHOHATIFHOM pa3BUTHH. VHAMBUIyaIbHOE pa3BUTHE YEIIOBEKA M €ro BO3MOXKHBIC
HapYIICHUS.

OO6mme mpeACTaBICHUS O HACJICACTBEHHOCTH M HW3MEHYMBOCTH. [eHeTmdeckas
TEPMUHOJIOTHSI ¥ CHUMBOJHMKA. 3aKOHOMEPHOCTU HacienoBaHHUs. HacremoBaHue MPU3HAKOB Yy
yenmoBeka. [lomoBeie xpomocombl. CIEIUIGHHOE ¢ TIOJOM HacliegoBaHue. HaciencTBeHHBIC
0oJe3HN uenoBeKa, MX MPUYHHBI U TpoduiakThka. COBpEeMEHHBIE MPEACTaBICHHUS O TeHE U
TeHOME.

leneTnueckue 3aKOHOMEPHOCTH M3MEHUYMBOCTH. Kiaccudukaus GopM H3MEHUYHBOCTH.
BnusiHue MyTareHOB Ha OpraHu3M YelIOBeKa.

[Ipenmer, 3aqauu 1 METOIBI CENIEKIIMU. [ eHeTHUYEeCKHEe 3aKOHOMEPHOCTH CENIEKIIUU. Y UeHHe
H.1. BaBwioBa o0 1eHTpax MHOrooOpasusi M MPOUCXOXKICHHUS KYIbTYPHBIX PaCTEHUM.
buortexHonorus, ee TOCTHKEHUS, TIEPCIIEKTUBBI PA3BUTHSL.

Jlemoncmpayuu

OOMeH BelecTB U MPEeBpaIleHus YHEPTHH B KIIETKE.

Jlenenne kneTku (MUTO3, MEI03).



Crnioco6b1 0ecronoro pa3MHOXKEHUS.

O11010TBOPEHHE Y PACTEHUI U KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBeHHbIe 00JIE3HU YEIIOBEKA.

Bnusiaue ankoronusma, HAPKOMAaHUU, KYpPEHUS Ha HACIIEICTBEHHOCTD.

Myrauum.

MonudukarmoHHass U3MEHYUBOCTD.

LleHTpBI MHOTOOOPA3HS U TIPOUCXOKICHUS KYIBTYPHBIX PACTCHUIA.

HckyccTBeHHBIH 0TOOP.

HccnenoBanus B 001acTH OMOTEXHOIOTHH.

IIpakmuyeckue 3auamus

Penrenue aneMeHTapHBIX TCHETHYECKUX 3a/1a4.

AHanM3 W OIIGHKAa JSTUYCCKUX AaCIEeKTOB pPAa3BUTHS HEKOTOPHIX HCCIICOBAHUN B
OMOTEXHOJIOTUH.

Bun

DBOJIOIMOHHAS TEOPHS U €€ POJib B POPMUPOBAHIH COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBI Mupa. Buz, ero kpurepuu. [lomynsanus kak cTpyKTypHas €AMHMIIA BUJA U JBOJIIOLIUU.
Cunrernydeckas teopus 3posonnu (CTD). J[Buky1ire cuiibl 3Botouu B coorsercTBun ¢ CTD.

Pesynbrarel 3Bomonuu. CoxpaHeHHe MHOrooOpasusi BHJIOB KaK OCHOBAa YCTOMYMBOIO
pazButus 6nochepsl. [IpuunHbl BeIMupaHust BUA0B. bronorndyeckuii mporpecc 1 OMOIOTHYeCKHi
perpecc.

'unore3sl MPOUCXOXKAECHUS >KU3HHU. YCIOKHEHHE MHUBBIX OpPraHM3MOB Ha 3emiie B
IIPOLIECCE IBOIIOLUN. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. [oKa3aTenpcTBa poACTBa YEIOBEKA
C MJICKOTIUTAIONIMMHU JKHBOTHBIMH. OKOJOTMYeCKHe (HaKTOPHl AHTPOIOTEHe3a: YCIOKHEHUE
NOMYJSILMOHHON CTPYKTYpBI BHJA, U3TOTOBJICHUE OPYAMH TPyAad, IEPEXOX OT PaCTUTEIBHOIO K
CMEIIaHHOMY THUIly IUTaHUs, UCIOJIb30BaHUE OrHs. [losiBlIeHnE MBICIIUTENbHON NEATENbHOCTH U
YJIEHOpa3esbHOM peu. [TponcxoxkaeHne 4enoBeueckux pac.

Jlemoncmpayuu

Kputepuu Buna.

[Tonynsauus — cTpyKTypHas €IMHULA BUJA, €AMHUIIA YBOJIIOLIUH.

JIBMoKyIIME CUIIbI DBOJIIOLINH.

Bo3nukHOBEeHME 1 MHOTOOOpa3ue MPUCTIOCOOICHU Y OPraHU3MOB.

Penxue u ucuesaroniye BUABL.

JIBMOKyIIME CHIIBI aHTPOIIOTEHE3A.

IIponcxoxxaeHne YeIoBEKa U YEI0BEYECKUX pac.

Ilpakmuueckue 3anamus

Omnucanue ocoGeil BUaa o MophosoruueckoMy KpUTepHIo.

AHanu3 1 OLIEHKA Pa3JInYHBIX TUIIOTE3 IPOUCXOXKICHUS JKU3HH.

AHanu3 ¥ OLEHKA Pa3JINYHbIX TUIIOTE3 IPOUCXOKICHMS YEIOBEKA.

IKOCHCTEMBbI

[Ipeamer u 3amaud HSKOJOTUM: YYEHHE OO OKOJOTMUECKUX (aKTOpax, y4eHUEe O
cooOmiecTBax OpraHu3MoB, yueHue o ouocdepe.

OKkonorudyecknue  (PakTopbl, OCOOEHHOCTH WX  BO3ACHCTBUA.  DKOJIOTHYECKAS
xapakrepuctuka Buaa. [loHsTHE 00 sKojOrMUeckux cucreMax. llemu murtanus, Tpoduueckue
ypOBHU. broreonenos kak skocucrema.

buochepa — mnobanbHas sxocuctema. Yuenue B. W. Bepnaackoro o 6uocdepe. Ponb
KUBBIX OpraHu3mMoB B Owocdepe. buomacca. buonormdeckmii KpyroBopoT (Ha mpumepe
KpyroBopoTta ymiepona). OCHOBHBIE HampaBlieHUsI BO3ACUCTBHUS 4YelloBeKka Ha Ouocdepy.



Tpancopmanvst e€CTeCTBEHHBIX JKOJOTHYECKUX cHUCTeM. (OCOOEHHOCTH —arpo3KOCHCTEM
(arporeHo30B).

Jlemoncmpayuu

Dkonoruyeckre GakToOphl U UX BIUSHUE HA OPTaHU3MBL.

MeXBHUIOBbIC OTHOIICHHUS: TAPA3UTU3M, XUITHIYECTBO, KOHKYPEHIIUS, CHMOHUO3.

SpycHOCTBH PacTUTENBHOTO COOOIIECTRA.

Kpyrosopot yriepona B 6uocdepe.

3anoBeIHUKY U 3aka3HUKH Poccuu.

IIpaxmuueckue 3anamus

CocraBieHue cxeM nepeayy BellecTB U SHepruu (Leneil MuTaHus).

CpaBHUTENbHAS XapaKTEPUCTHKA MPHUPOAHBIX JKOCHCTEM M arpodKOCHCTEM CBOEH
MECTHOCTH.

Pemenue sxonornueckux 3aau.

AHanu3 U OIeHKa MOCJEeICTBUNA COOCTBEHHOH NeATeNbHOCTH B OKpYXKaloule cpene,
[100abHBIX SKOJIOTMYECKUX MPOOIEM U IyTel UX PELICHHUS.

OKekypcuu

Mmuoroo6pasue  BumoB. Ce30HHBIE HW3MEHEHHUST B  mpupoae  (OKPECTHOCTH
npodeccnoHaIbHON 00pa30BaTeNbHOI OpraHu3aluu).

EcrecTBeHHBIE M HWCKYCCTBEHHBIE HKOCHUCTEMBI (OKPECTHOCTH TpodeccHoHambHON
00pa3oBaTeIbHON OpPraHU3aliH).

IIpome:xyTouHas arrecTanus — AM(pepeHpPOBAHHBIN 3a4eT.
IIpumepHbie TeMbl pedepaToB (10K/I210B), HHIMBHAYAIbHBIX IIPOCKTOB

— Marepus, GopMbI €€ ABMKEHHS U CYIIECTBOBAHHUS.

— llepssiit pycckuii akageMuk M.B.JIoMoHOCOB.

— HckycceTBo M nponecce Io3HaHus.

— @usnka 1 My3bIKAIBHOE HCKYCCTBO.

— LlBeTromys3bIka.

— @usuka B COBPEMEHHOM LIUPKE.

— @usnyecKue METOIbI UCCIIEN0BaHNs TAMATHUKOB HCTOPUH, APXUTEKTYPHI U IPOU3BEIECHUN
HCKYCCTBA.

— HayuHo-TexHnueckuii mporpecc u NpoodIeMbl IKOJIOTHH.

— buorexHonorus n reHHas nHxxeHepust — TexHosiornu XXI Beka.

— HaHoTexHONOrus Kak NpUOPUTETHOE HAIIPABICHUE PAa3BUTHA HAYKHM M IPOU3BOJCTBA B
Poccuiickont @enepanuu.

— Oxpana OKpyXarollen cpesibl OT XUMHUYECKOT0 3arpsi3HEHNUS.

— PacTtBOpBI BOKpYT Hac.

— YCTpaHEHHE )KECTKOCTH BOJIBI HA MPOMBIIIJIEHHBIX MPEANPUITHSIX.

— Hcropust BOSHUKHOBEHHMS M Pa3BUTUS OPTaHUYECKON XUMUH.

— YImieBoapl ¥ UX POJIb B )KUBOU MIPUPOIE.

— JKupsl Kak IPOAYKT MUTaHUSA U XUMHYECKOE CBHIPhE.

— HexBatka npooBoibCTBHSA Kak I00aIbHast MpobieMa 4eI0BeuecTBa U MyTH €€ PELIeHHUS.

— CpencTBa rUrMEHbl HA OCHOBE KUCIIOPOACOIEPKAIUX OPraHUYECKUX COEINHEHUM.

— CuHTeTHUYECKHE MOIOIIME CPEJICTBA: TOCTOMHCTBA U HETOCTATKH.

— Jeduuur Oenka B NMIIEBBIX NPOAYKTAX M €ro IMPeojiosieHHEe B paMKax INoOaIbHOMH
IIPOJOBOJILCTBEHHON ITPOrPaAMMBI.

— B.U. Bepuanckwuii u ero yuerue o 6uocdepe.

— Hcropus n pa3BUTHE 3HAHUU O KJIETKE.



Oxpyxaroras 4eJI0BeKa Cpe/ia v €€ KOMIIOHEHTHI: pa3INdHbIe B3IIISbI Ha OHY MPoOiIeMy.
[Tomymnsius kak eAMHUIIA OMOTOTUYECKOM IBOJTIOINH.

[Tomynsius KaK SKOJOTHYECKas €IMHUIIA.

CoBpeMeHHbIE B3IIISIIb HA OMOJIOTHYECKYIO SBOTIOLIHIO.

CoBpeMeHHbIE B3Il HA TIPOUCXOXKICHUE YEIOBEKA: CTOJIKHOBEHUE MHEHHH.
CoBpeMeHHBIE METO/IbI UCCIICAOBAHMS KICTKH.

Cpenpl 00MTaHNs OPTaHU3MOB: IPUYMHBI pa3HO00pa3us



TEMATHYECKOE IINTAHUPOBAHUE

IIpu  peanuzauuu

CoZlepKaHuUs

o011e00pa3oBaTebHON

yueOHOU

JUCHUILIAHBI

OV/I.16 EcrectBo3nanue B mnpezaenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 0OIIEro
oOpa3zoBanmsl ¢ moiydyeHueM cpeanero obmiero oopazoBanus (IIIICC3) makcuMmanbHast yaeOHas

Harpy3ka oOydarommxcsi coctapisier no creuuainbHoctu CIIO

COMaJIbHO-3KOHOMUYECCKOI'O

npodunss — 145 yacos, U3 HUX aynUTOpHAs (00s3aTeNbHAs) HArPy3Ka 00YyJAIOIINXCS, BKITFOUAst
npaktuieckue 3ausaTis — 100 4acoB; BHeAyJUTOpHAs CaMOCTOSITEeIbHAS Pad0Ta CTYyIEHTOB — 45

JacoB.

B coorBercTBMM ¢ IIJIaHOM yqe6Horo mponoecca MnpeaycCMoTpEeHa IMIPOMEXKYTOUHAA

arrectanus B opme qudGepeHIIMPOBAHHOTO 3a4eTa.

Tabmuna 1

VYyeOHas Harpy3ka 00ydJarommxcs

o0s3aTenbHas ayAUTOpHAs

B T.4.
Camo-

HauMeHoBaHue pa3iesinoB v TeM Makcu- CTOS- Jlabopa-

ManbHas | TenbHas | Bcero | [COPCTH- | TOPHO-

pabota YecKue | mpaxTu-

3aHATUSA | ueckKue

3aHATHUS

1 2 3 4 5 6

Pa3zngen 1. dusuka

Tema 1.1 . Mexanuka

Beenenne. ®usnka v no3HaHUe MUpa

Mexanunueckoe nsuxenue. Cucrema oT-
cyera. CriocoObI OTIMCAHUSA IBUMKEHUS

PaBHOMEpHOE U PaBHOYCKOPEHHOE Mpsi-
MOJIMHEWHOe JBUXeHue. PaBHOMepHOe
JIBUKEHHE 110 OKPY>KHOCTH

Macca u cuna. Bzanmoaerictsue tei. 3a-
KOHBI JUHAMUKU

Cuuibl B npupoie. 3aKOH BCEMUPHOTO T~
roreHusa. HesecoMocTh

3aKOH COXpaHEHHUs UMITyJbca. MexaHu-
yeckas pabora. Kunernueckas 1 moTeH-
UaJIbHast SHCPIruun

Tema 1.2 . OcHOBBI MoOJIEKyIsIpHOI (Pu-
3UKH ¥ TEPMOJUHAMUKHU

OCHOBHBIE TOJOKEHUSI MOJIEKYJISAPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nBukeHue. OnpeneneHue TeMIepaTypsl.
SHGPFI/ISI TCIIJIOBOI'O IBMKCHH A MOJICKYIJI

T"a30BbIe 3aKOHBI

BHyTpeHHss »Heprus. YpaBHEHHE Tel-
JIOBOTO OajraHca

IIepBbIil 1 BTOPOM 3aKOHBI TEPMOJUHA-
MUKH

Tema 1.3 . OCHOBBI 3EKTPOAMHAMUKHI




HaumeHnoBanue pa3zienoB u Tem

VYyeOHas Harpy3ka 00ydJarommxcs

Makcu-
MaJlbHas

Camo-
CTOSI-
TEJIbHAS
paborta

oOsi3aTenpHas ayAUTOpHAs

Bcero

B T.4.

Jlabopa-
TEOPETH- | TOPHO-
YecKue | MpakTH-
3aHATHS | YECKUE

3aHATUA

DJIEKTPUYECKUH 3apsii. 3aKOH COXpaHe-
Hus 3apsaa. 3akoH Kymnona

9J'IeKTpI/I‘leCKOC I10JIC. HaHpH)KeHHOCTB
QJICKTPHUYICCKOIO I10JIA

DnekTpuyeckuil Tok. Cuiia Toka. 3aKoH
Owma mi1g yyactka nenu. ConpoTHBIIEHHE

Onektpuueckue 1enu. Pabora u momr-
HOCTH ToKa. 3akoH Oma I MOJIHOU
e

MaruutHoe nosie. Cuna Jlopenua

Tema 1.4 . Konebauus 1 BOJIHEI

Mexaunueckie KojieOaHus U BOJIHBI

DNeKTpOMarHUTHbIE KOJICOaHUs

Tema 1.5 . DnemeHTBl KBaHTOBOW (u-
3UKU

CBeTOBBIE KBAHTEI

Atomuast ¢usuka. dusnka aTroMHOTO
sipa

Pazgea 2 . Xumus

Tema 2.1 . OcHOBHBIE XUMHUYECKHUE II0-
HATHUA ¥ 3aKOHBI XUMHU

Tewma 2.2 . Tlepuoauyeckuii 3aKOH U Tie-
puonuueckas cucrema .M. Menpnene-
€Ba B CBETE COBPEMEHHBIX MpPEACTaBIIE-
HUM O CTPOCHHUH aTOMa

Tema 2.3 . Ctpoenue BemiecTBa. XUMH-
qyecKas CBSI3b

Tema 2.4 . 3akOHOMEPHOCTH TPOTEKa-
HUS XUMHUYECKUX peaKinui

Tema 2.5 . OcHOBHBIE KJIaCChl HEOPTaHU-
YECKHUX COEJIMHEHHH

MeTaiuiel 1 UX XHUMHYECKHE CBOMCTBA.
Hemeraiuiel 1 ux cBoicTtBa. OKCHIBI.
Kucnotsl

OcHoBaHust U aM(pOTepHblE TUIPOK-
cuabl. Comn

Tema 2.6 . OCHOBHBIE ITOJIOXKEHUS TEO-
pUU XMMHUYECKOTO CTPOEHUS OpraHuye-
ckux coenuHenuid A.M.bytiepoa




HaumeHnoBanue pa3zienoB u Tem

VYyeOHas Harpy3ka 00ydJarommxcs

Makcu-
MaJlbHas

Camo-
CTOSI-
TEJIbHAS
paborta

oOsi3aTenpHas ayAUTOpHAs

Bcero

B T.4.

TEOpeTH-
yecKue
3aHSTUS

Jlabopa-
TOPHO-
PaKTHU-
YECKHUE
3aHATUA

Tema 2.7 . Y1i1eBOAOPOABI U UX TPUPOI-
HBI€ HCTOYHUKHA

Tema 2.8 . Kucnopoacoaepsxariue opra-
HUYECKHUE COSTUHEHUS

Tema 2.9 . Azotconepxkaliue opranuye-
CKHE COEIUHEHUS

Tema 2.10 . Xumusi u opranusm 4elo-
BEKa

Pasznea 3 . BuoJsorns

Tema 3.1 . CoBpeMeHHBI€E B3IJISAIbI O BO3-
HUKHOBCHUH JKU3HH

Tema 3.2 . XUMHUYECKHUI COCTAB KJIETKHU

Tema 3.3 . CtpoeHne u GyHKINHU KIETKH

Tema 3.4 . Pa3MHOKEHME U Pa3BUTHE OP-
raHu3Ma

Tema 3.5 . UnauBunyanbHoe pa3BUTHE
4eJI0BEKa

Tema 3.6 . OCHOBBI T€HETUKUA U CEJIEK-
LUHA

Tema 3.7 . Pa3Butue >BOIIOLMOHHBIX
MIPEJICTABICHUI

Tema 3.8 . IIpoucxoxaeHue yenoBeka

Tewma 3.9 . Buocdepa

Bcero:




XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH

CTYAEHTOB

Conepsxauue
o0yuyeHus

XapakTepuCTHUKA OCHOBHBIX BUJIOB J€ATEILHOCTHU
CTYyIeHTOB (HAa YyPOBHE YIYE€OHBIX €M CTBUI)

OU3NKA

Beenenne

Passurne crrocobHOCTEH SICHO M TOYHO M3JIaraTh CBOU
MBICJIH, JIOTUYECKH 000CHOBBEIBATH CBOIO TOUKY 3PEHMUS,
BOCIIPHHMMATH ¥ AHAJIU3UPOBATH MHEHUS COOECETHUKOB,
[MPU3HAaBAas IPABO APYIOro YejIoOBeKa HAa MHOe MHEHHE.
[IpuBenene mpuMepOB BIIMSHUA OTKPBITHUI B (pH3nKe HA
IPOTPece B TEXHUKE X TeXHOJIOIHMH IIPOHU3BOACTBA

Mexanura

KuremaTura

OsuaxoMJIeHHE CO CII0CO0aMI OIMCAHUSI MEXaHMYEeCKOT0
TBUIKEHMSI, OCHOBHOM 3aJaveil MeXaHUKII.

N3yuenne 0CHOBHBIX (PHU3MUYECKUX BEJIMYNH KMHEMATHKII:
[IepeMeIleHNs, CKOPOCTH, YCKOPEHHI.

HabmomeHmne oTHOCHTEIFHOCTH MEXaHHYECKOr0
memxenns. QopMyIrpoBaHNEe 3AKOHA CJIOKEHUS
CKOPOCTEMH.

HccrenoBanme paBHOYCKOPEHHOTO IIPSAMOJIMHEIHOT0
MBMKEeHMs (Ha IpuMepe cBOOOSHOTO HaleHUs TeJI) 1
PaBHOMEPHOTO JBUKEHUS TeJjIa M0 OKPYKHOCTH.
[lorrManme cMbICTIa OCHOBHBIX (DM3MUECKUX BEJIUYNH,
XapaKTepPU3YIOIINX PABHOMEPHOE IBHKEeHIEe TeJa 10

NTIPNIT\ILTIINOTTL

Jlmaamuka

[TorrMaHMe cMbIcIa TAKUX PU3UIECKUX MOJeJIeH, KaK
MaTepuasibHasA TOYKa, MHepIuaJbHasa CUcTeMa OTCUeTa.
HNamepenne Macchl Tejia pas3aIudHbIMU CIIOCOOAMH.
Namepenne cu B3auMoaeiicTBus TeJi. BeranciaeHnume
3HAYEHUs YCKOPEHU TeJI 10 U3BECTHBIM 3HAUYEHUIM
TeHCTBYIOIINX CUJI U Mace TeJl.

YMeHUe pa3IndaTh CHUJIY TAYKEeCTH U Bec TeJa.
O0bsicHeHMe U IIPUBEIeHNEe IIPUMEPOB IBJICHUS
HEBECOMOCTH.

[IpuMmeHeHMe OCHOBHBIX HOHATHHI, POPMYJI U 3aKOHOB

SaKOHBI COXpAaHEHHU B
MeXaHHKe

OObsicHeHNe PeaKTUBHOIO IBMKEHMS Ha OCHOBE 3aKOHA
coxXpaHeHHusa UMIyJbca. [[puMmenenne 3axoHa
COXPaHEHUS UMILYJIBCA JIJIsI BBIUHUCICHNS N3MEeHEeH
CKOPOCTEH TeJI IIPU UX B3anuMoIeicTBusaX. Boruucienme
PabOTHI CHJI I M3MEHEeHNSI KMHETHYECKOM dHePIUH TeJja.
Brrunciienue moreHImaIbHOM 9HEPTUH TEJI B
TPaBUTAIIMOHHOM I10JIe. XapaKTePUCTUKA
IPOM3BOAUTEILHOCTH MAIIIMH U JBUTAaTEJIeH C hC-
MMTOOTHBIORAHUWEM TTOHATHUG MOTITHOCTHM




Conep:xanue

XapaKTepI/ICTI/II{a OCHOBHBIX BH/JIO0B J€ATEJIBHOCTH

o0yueHus

CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)

Ocrosbr m

OJIEKYJIAPHOT PUUKU U MePMOOUHAMUKLL

MouseryispHas pu3nka

DopMyIMPOBAHNE OCHOBHBIX IIOJIOMKEHUM MOJIEKY JIIPHO-
KHHETHYECKON Teopur. BeIIoIHeHe dKCIIepUMEHTOB,
CJIySKAIX 000CHOBAHUEM MOJIEKYJIAPHO-KMHETHIECKON
Teopun. Habmomermne OpOyHOBCKOTO NBUKEHUS 1
SIBJICHUA TUQPQy3Umn.

Ormpeesernne mapaMeTpoB BeIIECTBA B Ira3000pa3HOM
COCTOSTHMHY Ha OCHOBAHUH yPABHEHUS COCTOSTHUS
uaeasbHOro rasa. [Ipeacrasiienue B Buge rpadukra
M30XOPHOTO0, M300aPHOTO ¥ U30TEPMUUECKOT0 IIPOIIECCOB.
Brruncienue cpemHel KMHETHYECKON dHEPTHUH TEILJIOBOTO
NIBHIKEHNSI MOJICKYJI II0 M3BECTHOM TeMIlepaType

TepMmoguHamMuKa

OKcIIeprMeHTaJIbHOE UCCIeN0BAHME TEIJIOBBIX CBOMCTB
BelrecTBa. Pacder KosmuecTBa TEILJIOTHI, HEOOXOJHUMOIO
JIs1 OCYIIEeCTBJIEHU IIpollecca IpeBpalleHus BelllecTBa
13 OJTHOT'O arperaTHOr'0 COCTOSHHUS B JIPYTOeE.

Pacuer nameneHuns BHyTpeHHEH oHEePIUU TeJI, Pa0OTHI 1
mepeJaHHOT0 KOJMYEeCTBA TEeIJIOTHI HA OCHOBAHUM
IepBOro 3akoHa TepMoguHaMukn. O0bsacHeHe
MPUHITUIIOB JeHUCTBUA TEIJIOBBIX MAIITITH

OcHo6bL 271K MPOoOUHAMUKL

SJIBKTpOCTaTI/IKa

Brruncnenue cuy B3anMoeicTBUSA TOYEUHBIX
QJIEKTPUYECKHUX 3aPSI0B.

Brrumncnenne HanpsyKeHHOCTH M IIOTEHITHAIA
QJIEKTPUUECKOI'O II0JISI OJJHOI0 ¥ HECKOJIbKHX TOUEUHBIX
3apSAI0B.

HNamepenre pa3HOCTH ITIOTEHITUAJIOB.

[IprBemeHe IIPUMEPOB MIPOBOIHUKOB, JUAJIEKTPUKOB 1
KOH/JEHCATOPOB.

HabGmomenne sBiieHUs 9JIeKTPOCTATHUYECKON MHIYKITIN 1
SIBJICHUS IOJIIPU3AINN JUIJIEKTPHUKA, HAXOAIIEr0Cs B
AITeKTNHNMUYEeCKOM T10.IT1e

[locTOAHHBIN TOK

H3MmepeHre MOIITHOCTH 3JI€KTPUYECKOro Toka. VamepeHue
9J1C 1 BHyTpeHHEro COIPOTUBJIEHU NCTOYHNKA TOKA.
COop 1 ucCIbITaHUE dJIEKTPUUECKUX IIeIIeH ¢ Pa3JIMIHBIM
coeMHEeHNeM IIPOBOJHUKOB, pACUeT NX IIapaMeTpPOB




Conep:xanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BU/IOB J€ATEJIbHOCTU
CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)

MarauTtHoe moJste

Hab6mromenme meiicTBHs MATHUTHOIO II0JIS HA IIPOBOIHUK
C TOKOM, KaPTHHOK MATHUTHBIX IIOJIEH.

DOopMyIHpOBAHIE IIPABUJIA JIEBOM PYKH IJIs
ompeeIeHus HallpaBJIeHU CHUJIBI AMIIepa.

Brruncienue cuit, gefCTBYIOIINX HA IIPOBOSHUK C TOKOM B
MATHATHOM II0JIe, 00bsICHEeHNEe IIPUHIINAIIA JeHCTBUI
oJiekTpoaBuraresid. Meciemosaume aBiieHns
OJIEKTPOMATHUTHON MHIAYKIIAN

Konebarus u 6osiHbe

Mexannueckue KoJjeba-

HHKXA 11 BOJIHBI

[IpuBenenre mpuMepoOB K0JIe0ATEILHBIX JBUKECHIIM.
NcciemoBanme 3aBUCHMMOCTH IIeproga KoJIe0a Hmit
MAaTEeMaTUYEeCKOr0 MasITHHUKA OT ero JJIMHEI, MAaCChl 1
aMILIATY OB Kostebanuii. OmpenesieHre yCKOPeHI
cBOOOJHOIO HAJIEHUS C IIOMOIIBI0 MAaTEMATHYECKOI0
MmasaTHuKa. HaOimogeHne KoebaHmii 3ByJaIero Tesa.
IIpuBemenue 3HAYCHUSA CKOPOCTHA PACIIPOCTPAHEHUS
3ByKa B PA3JIMYHBIX CpeJax.

DJIeKTPOMATHUTHEIE
KOoJIeOAHUSA U BOJIHEI

Haburomenue ocituyyiorpaMm rapMOHAYECKUX KOJIe0aHU
CHJIBI TOKA B IIETIH.

O0bsicHeHMe IIpeBpallleHus 9HEPIUU B UIeaIbHOM
KoJ1e0aTeJIbHOM KOHTYpE.

M3yuenune ycTpoiicTBa U IIPUHIINIA JeHACTBUI
TpaHcdopmaTopa. AHAIN3 CXEMBI IIepeIayun
0JIEKTPOIHEPruu Ha OosbIiniue paccrossuus. [lpusenernue
[IPUMEPOB BUI0B PaUOCBI3U. 3HAKOMCTBO C YCTPOIi-
CTBAMU, BXOISAIIMMU B CUCTEMY PaTHOCBI3].
O06cysxneHre 0cOOEHHOCTEHM PACIIPOCTPAHEHUS PATUOBOJIH

CBeToBBIE BOJIHBI

[IpuMmeHeHMe HA TPAKTUKE 3aKOHOB OTPaYKeHU U
IpeJIOMJICHHS CBeTa IIpU pelrennu 3aga4d. Habmoaenme
SIBJICHUS TUQPAKIINY 1 JUCIEPCHH CBeTa. Y MEeHUe
CTPOUTDH M300paAKeHUs IIPEIMETOB, JaBaeMble JTNH3aMU.
Pacuer onTrudeckoit CHIIBI JTUH3BI

OnemeHmvbL K8AHMOBOU PUUKU

KBanTOBEIE CBOMCTBA

CBeTa

Habmonenue dgoroasexrpudeckoro apderra. Pacuer
MAKCHMAJILHON KMHETAYECKOM 9HEPIUH 3JIEKTPOHOB IIPHU

doroadpderTe

Dusmra aTroma

@opmystupoBanue moctysiatoB Bopa. Habmonerue
JTMHENYaTOro U HeIPepPhIBHOTO CIIEKTPOB.

Pacuer 4acToThI ¥ JJIMHBI BOJIHBI UCITYCKAEMOTO CBETa
[IpU IIepexojie aToMa M3 OJTHOTO CTAIIMOHAPHOTO
COCTOSHUSI B JIPYTOeE.

Q0bgcHeHe TPUHIINIA JTeHCTBU JIia3ena




Conep:xanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BU/IOB J€ATEJIbHOCTU
CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)

Du3uKa aTOMHOTO sIApa 1
0JIEMEHTAPHBIX YACTHI],

Hab6smogenne Tpexos anibga-vactuil B kamepe BuibcoHa.
Perucrpaiiusa saepHbBIX M3JIyUeHNH C IIOMOIIBI0 CUeTUNKA
['eiirepa.

Pacuer oHeprum cBs3u aTOMHBIX SIeEp.

[lorrMamMe IeHHOCTH HAYYHOrO II03HAHNS MHPA He
BOOOIIIE JJIS YeJIOBEUECTBA B IIJIOM, a JIJIS KasKI0Tr0
00y4JAaIoIIerocs JUYHO, IIEHHOCTH OBJIAJEHNS METOI0M
HAYYHOI'O II03HAHUS JIJIS JOCTHUKEHUS yCIIeXa B JII000M
BHUJIE IIPAKTUIECKON JeATEeJIbHOCTH

Bcenennas u ee d60JI0UUA

Co/ITHEeYHO CHUCTEeMEI

Crpoenne wu pasputue/O0bsICHEHHE MOIEIN paciupsaomieiicsa Beemernnoii
Bcesiennoit
[Ipoucxoxmenue HaoGsmogenune 3ses, JIyHbI 1 IJIaHET B TEJIECKOIL.

Ha6JIIO,Z[eHI/Ie COJTHEYHBIX IIATEH C IIOMOIIIBIO TeJIECKOIIa

XUMUA

Bsenenue

PackpriTie BKiIaga XUMUYECKOM KapPTUHELI MUPA B
eIMHYIO0 €CTECTBCHHO-HAYUYHYI0 KAPTHUHY MUPA.
XapaKTepuCTUKA XUMUN KAK IPOHU3BOAUTEILHOMN CHJIBI
o0IIIecTBa

Ba:xHelmnmme xuMuyeckme
MOHATUA

YMeHUe J1aTh OIIpeieIeHHe U OIIEPUPOBATH CJIEIYIOITUMU
XUMHUYECKUMHU MOHSITUIMI: «BEIIIeCTBOY, «XUMHYIECKUII
QJIeMEHT», «aTOM», «KMOJIEKYJIa», KOTHOCUTEeJIbHbIe aTOMHAA
1 MOJIEKYJIIPHASI MAacCChD, «HOH», «aJIJIOTPOIIHS,
«H30TOIIBDY, «<XUMHUYECKAS CBA3DLY, «AJIEKTPOOTPHUIIATEITh-
HOCTB», «BAJIEHTHOCTB», «CTEIIEHb OKUCJIEHU), «MOJIbY,
«MOJISIpHAS Macca», «MOJISIPHBIN 00beM ra3000pa3HbIX
BEIIECTB», «BeIleCcTBa MOJIEKYJISIPHOTO 1
HEMOJIEKYJISPHOTO CTPOCHUSD?, PACTBOPBD, «JIEKTPOJIUT
T HEJJIEKTPOJIUTY, «JIEKTPOJITUTHUECKAST TUCCOITUATTHSD,
«OKHWCJIUTEJIb 1 BOCCTAHOBUTEJILY, KOKHUCJIEHUE U
BOCCTAHOBJIEHHUE», «CKOPOCTh XUMUYECKON PearITUm»,
«XUMHUYECKOe PaBHOBECHE», «YTJIEPOTHBIN CKEJIET»,

K{(})VT—TR‘TTWOT—TH OIEHA Y TNVIIITAa» MIOMENTT I




Conep:xanue

XapaKTepI/ICTI/II{a OCHOBHBIX BH/JIO0B J€ATEJIBHOCTH

o0yueHus CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)
OcHoBHEBIE 3akoublDopMysIHpoBaHUEe 3aKOHOB COXpPAaHEHUSI MAacChl BEIIIECTB U
XIMUH [IOCTOSHCTBA COCTABA BEIIECTB. Y CTAHOBJICHHE IIPUINHHO-

CJIEICTBEHHOM CBSA3M MEMKIY COAepP KaHneM dTHX 3aKOHOB
1 HAIIMCAHNEM XMMHYECKHUX (POPMYJI M yPABHEHMI.
PackpbeiTHe (puamueckoro cMbIC/Ia CUMBOJIUKH
[Iepuomudaeckoit TabIuIlBl XUMHUYecKux asiemenTos . 1.
MengeseeBa (HOMEpPOB 9JIEMEHTA, IIEPHUOIA, TPYIIIEI) 1
YCTAaHOBJICHUE IIPUUYNHHO-CJIEICTBEHHOM CBI3U MEKIY
CTPOEHHWEM aToMa U 3aKOHOMEPHOCTAMU U3MeHEeHUS
CBOMCTB 9JIEMEHTOB 1 00PA30BaAHHBIX UMU BEIIECTB B
mepuogax M IPyIrax. XapakTepPHUCTHKA 9JIEMEHTOB
MAJIBIX IIEPHOJIOB II0 HX II0JIoxkeHuo B [leprommueckoit
cricteme JI I Meunneneera

OcHOBHBIE TEOPHUU
XMUN

Y cTaHOBJIEHHE 3aBUCUMOCTU CBOMCTB XUMUYECKUX
BEIIEeCTB OT CTPOEHHUS aTOMOB 00PA3yIOIIUX UX
XUMUYIECKUX dJIEMEHTOB. XapaKTePUCTHUKA BaKHEHIITHX
TUIIOB XUMUYECKUX CBsI3eM M OTHOCUTEJIbHOCTU 3TOM
runooruu. OObsICHeHNEe 3aBUCHMOCTH CBOMCTB BEIECTB
OT UX COCTABa U CTPOEHUS KPUCTAJLIIMIECKUX PEIIeTOK.
DopMyIHpPOBAHHE OCHOBHBIX OJIOMKEHUMN TEOPUU
QJIEKTPOJINTUYECKON JTUCCOITUAITUU U XapaKTEePUCTHUKA B
CBeTe 9TON TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HeopraHUMYeCcKHUX COeIuHEeHMH.

DopMyTHPOBAHUE OCHOBHBIX MOJIOMKEHUHN TEOPUU
XUMHYECKOTO CTPOEHUSI OPraHNIEeCKUX COeTUHEHUHN U
XapaKTEepPUCTUKA B CBETE 3TOM TEOPHUU CBOMCTB

o o

Baskneimue Bemntecrsa u
MaTepuaIbl

XapaKTepuCTHUKA CTPOEHUSI ATOMOB M KPHUCTAJIJIOB 1 HA
OTOI OCHOBE — OOIIMX (PU3UUECKUX M XUMUYECKUX
CBOMCTB METAJIJIOB M HEMETAJLJIOB. XapaKTepPUCTUKA
cocTaBa, CTPOEHMS, CBOMCTB, IIOJIyUeHN U IIPUMEeHeHe
BasKHEMUIITINX HEMEeTaJIJI0B.

XapakTepucTUKa COCTaBa, CTPOSHUS U OOIIUX CBOMCTB
BasKHEMIINX KJIAaCcCOB HEOPTaHUYECKUX COeINHEeHMNH.
Omnmcanme cocTaBa M CBOMCTB BAMKHEMIITHX
[IpeIcTaBUTeIell OPraHnYeCKNX COeINHEeHNM: MeTaHoIa 1
OTAHOJIA, CJIOKHBIX d9(PHPOB, SKHUPOB, MBLII, KAPOOHOBBIX
KHCJIOT (YKCYCHOM KHCJIOTHI), MOHOCAXaPHUI0B (TJIIOKO3EI),
mrcaxapuoB (caxapoabl), MOJIHCAXaPHUA0B (Kpaxmasia 1

XUuMUdecKkni 93bIK 1
CMBOJINKA

Hcmiosrb3oBaHme B y4eOHOM U ITPodpecCuoHaTbHOMN
11eATeIbHOCTA XUMHUYECKUX TePMUHOB 1 CUMBOJIMKH.
HasrsiBanme n3ydyeHHBIX BEIIECTB 110 TPUBUAJILHON MJIH
MesKIYHAPOIHON HOMEHKJIATYPe U OTpaskeHue cocTaBa
OTUX COeTUHEHUN C TOMOIIHI0 XUMHUIECKUX (DOPMYJI.
OTpaskeHre XUMUIECKUX TTPOITECCOB C ITOMOIITHIO

YPaBHEHUU XUMUYECKUX pPeaKInii




Conep:xanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BU/IOB J€ATEJIbHOCTU
CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)

XUMUYecKre peakiinn

O0BbsicHeHMe CYIITHOCTH XUMUYECKHUX ITPOIIECCOB.
Kiaccuduraiimsa XuMruIecKuX peakIiui 0 pa3JInIHbIM
IPU3HAKAM

XUMUYECKUI dKCIIePH-
MEHT

BrrmonHeHMEe XMMHUYECKOT0 9KCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHUH C IIPABUJIAMHU TEXHUKU 0€30IIaCHOCTH.
Habuonenune, pukcupoBaHue U OIMHMCAHTE Pe3yJIbTATOB
IPOBEJIEHHOTO IKCIIEPUMEHTA

XuMudeckass HHQOpP-
MAIIHST

[IpoBegeHme caMOCTOATEIHFHOTO IIOMCKA XUMUYECKOM
MH(OPMAIINU C UCIO0JIb30BAHUEM PA3JINYHBIX HCTOUHUKOB
(HayYHO-IOIYJIAPHBIX H3TaHNM, KOMIBIOTEPHEIX 0a3
TaHHBIX, pecypcoB MHTepHeTA); UCIIOIb30BAHIIE
KOMIIBIOTEPHBIX TEXHOJIOTHH I 00pabOTKM 1 IIepegadn
XUMUYECKON MHMOPMAIIUU 1 ee IIPeCTaBJIeHUI B

[IpocdurHOE U 1IPOdec-
CHOHAJIPHO 3HAYNMOE
coepsKaHme

O0bsAcCHeHNe XUMHUYECKNUX SIBJICHUHN, IPOUCXOIAIINX B
pHpoje, OBITY M HA IIPOU3BOICTBE.

CobumtoieHMe IPaBUJI 9KOJIOTHYECKH I'PAMOTHOIO
[IOBEIEeHUS B OKPYKAIOIIECH cpeie.

OreHka BIAMSHUSA XUMHIYECKOI'0 3arpsi3HeHMIsI

OKPY KAIOIIel cpeabl Ha OPraHU3M YeJI0BeKa U Jpyrue
SKIIBBIE€ OPraHM3MEI.

CobmomeHne mpaBuiI 6€30IIACHOI0 00PAIIIEHH C
TOPIOYMMI 1 TOKCUYHBIMH BeIeCTBAMHU, JIA00PATOPHBIM
000pyIOBAHHUEM.

KpI/ITI/I"IeCRaH OII€eHEKAa JOCTOBEPHOCTH XUMUYECKOM

BNOJIOTUA

Buosiorust — coBokyTII-
HOCTH HAYK O KUBOU
mpupoae. Meroabr
HAayYHOTO II0O3HAHUSA B
Orostoruu

3HAKOMCTBO C 00BEKTaAMM U3yUYeHUsT OMOJIOTHH.
Briasienne posiu 6mooruu B popMUPOBAHU
COBPEMEHHOM eCTeCTBeHHO-HAYYHON KapTUHBI MUPa U
MPAKTUYECKOHN JTeATeIbHOCTH JI0aei

KieTka

3HAKOMCTBO C KJIETOYHON TEOpHUeH CTPOSHUS OPTaHU3MOB.
[TonyueHme mIpeacTaBICHUS O POJTH OPTAHUYECKUX U
HeOpraHUYeCKUX BeIeCTB B KJIETKe.

SHaHMe CTPOEHHS KJIETOK II0 pe3yJibTraTaM padoThI CO
CBETOBBIM MUKPOCKOIIOM.

YMeHMe OIUChIBATH MHUKPOIIpenapaThl KJIETOK PAaCTeHUHH.
YMeHUe CpaBHUBATh CTPOEHUE KJIETOK PACTEHUU U

JKMBOTHBIX ITIO 'OTOBBIM MHKDOIIDEIIapaTamM




Conep:xanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BU/IOB J€ATEJIbHOCTU
CTYdeHTOB (Ha yPOBHE y4€OHBIX JEHCTBHUIT)

Oprauusm

SHaHMe 0CHOBHBIX CIIOCOOOB PA3MHOKEHNSI OPraHu3MOB,
cTaJIuY OHTOTeHe3a Ha IIpuMepe YeJoBeKa.

SHaHNe IPUYNH, BHI3BIBAIOIINX HAPYIIEHNI B PA3BUTHH
OPraHU3MOB. Y MEHUeE II0JIb30BAThCSI T€HETHYECKO
TEePMUHOJIOTHEN U CUMBOJIMKOM, pElIaTh IIPOCTEUIIINE
reHeTHUYecKue 3aJa4u.

SHaHMe 0cO0eHHOCTe! HaCJIeJCTBeHHON 1
HEHACJIeACTBCHHON N3MEHUYNBOCTHA U UX OMOJIOTHYECKOMI
DOJTH B IBOJTOITHUUA JKMBOTO

Bu

VMeHne aHaJIu3upoBaTh U OLIEHUBATH PA3JIMUYHEIE
TUIIOTE3bI IPOUCXOMKICHUS KU3HU Ha 3eMIe.

VY MeHre IPOBOAUTE OIIMCAHME 0CO0eH 0OJHOT0 BHIA II0
MOP(OJIOTHUECKOMY KPUTEPHIO.

PassuTne crrocobHoCTEH SACHO M TOYHO M3JIaraTh CBOU
MBICJIH, JIOTUYECKH 000CHOBBLIBATH CBOIO TOUKY 3PEHMI,
BOCHPHHUMATDH 1 aHAJIN3NPOBATH MHEHUS COOECeIHIKOB,
IPH3HABAA IIPABO JPYroro 4yejoBeKa Ha MHOe MHEHHE.
VMeHne JOKa3blBATh POLCTBO YeJIOBEKA 1
MJIEKOIIUTAIOIINX, OOIIIHOCTD X PABEHCTBO YeJIOBEUECKUX
nac

OKOCHCTEMBI

SHAaHNe OCHOBHBIX 9KOJIOTHYECKUX (PAKTOPOB M MX
BJIMSTHIS HA OPTaHU3MEL.

SHaHNe OTJIMYUTEIbHBIX IIPU3HAKOB MCKYCCTBEHHBIX
COOOIIECTB — ArPOIKOCUCTEM.

[Tostyuenue mpecTaBIeHUS O CXeMe 9KOCUCTEMBI Ha
npumMepe omocepsl.

JlemomcTpalsa yMeHUsI IIOCTAHOBKH I1eJIeit
esITeJIbHOCTH, ILTAHUPOBAHNE COOCTBEHHOM
TesITeIbHOCTH JJIS JOCTHUKEHUS II0CTABJIeHHBIX I1eJIel,
[IpeIBUIEHI BO3MOMKHBIX PE3yJIbTATOB dTHUX IeHCTBUH,
OpTraHU3AIINYA CAMOKOHTPOJIS U OIIeHKH! OJIyYeHHBIX
pesysbratoB. O0yueHe COOJTIONEHUIO IIPABUII TOBEIeHUS
B IIPUPOJIE, OEPEsKHOMY OTHOIIEHHUIO K OMOJIOTHYECKUM
o0beKTaM (pacTeHUAM U YKUBOTHBLIM 1 UX COOOIIECTBAM) I




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME IMPOI'PAMMBI YYEBHOU JUCIIUITJIMHbI

OcBoenue nporpammbl yueOHol aucruminabl OY]l.16 EcTecTBo3HaHME mpemonaraet
HaM4Yue y4eOHOTo KabuHeTa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CIIeYnTh CBOOOIHBIN JTOCTYII
B MlHTEpHET BO BpeMsi yueOHOIO 3aHATHUS U B IIEpUOJ] BHEYUEOHOM IEATEIbHOCTH 00YYarOIIUXCSl.

[Tomemenne kabuHeTa yIOBIETBOPsieT TpeboBaHMsIM CaHUTapHO-3IHIEMHOIOTUYECKIX
npaBua 1 HopMmaruBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIOBBIM OOOPYIOBAaHHEM,
YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUSAX, B TOM YUCIIC CIICIUATH3UPOBAHHON yUeOHON MEOETbIO U
cpeacTBaMu OOyYeHHsI, JOCTATOUYHBIMH JJIs BBIOJHEHHUS TPeOOBaHUM K YpOBHIO MOATOTOBKHU
00y4aroIIMNXCSl.

B xaOunere umeercst MylnbTUMEIUHHOE 000PYIOBAaHUE, ITOCPEICTBOM KOTOPOTO CTYIEHTHI
KOJUIe/Ka  MPOCMATPUBAIOT  BHU3YAJIbHYI0O HWH(POPMAIMI0 IO OCHOBAaM  0€30MacHOCTH
YKU3HECATEIbHOCTH, CO3/Ial0T MIPE3EHTAINH, BUIeOMaTeprabl, HHbIC JOKYMEHTHI.

B cocraB yueOHO-METOAMYECKOTO U MaTepUATbHO-TEXHUYECKOTO 00eCIeYeHHS TPOrpam-
MbI yueOHou nucuurinabl OY]l.16 EcrecTBO3HaHME BXOJIAT:

— MHOTO(YHKITMOHATLHBIA KOMITJICKC ITPENoaBaTelIs;

— HamIsHbIe TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHII, IIaKaToOB, MOPTPETHI BbIIAI0-
IIUXCS YICHBIX B O0JIACTH €CTECTBO3HAHUSA U T. I1.);

— WHPOPMAIMOHHO-KOMMYHUKAIMOHHBIE CPE/ICTBA;

— DKpPaHHO-3BYKOBBIE TTOCOOMS;

— KOMIUJIEKT 3JIEKTPOCHAOKEHNsI KAOUHETOB;

— TEXHUYECKHE cpeicTBa 00yUeHUS;

— JEMOHCTPALIMOHHOE 000pyIoBaHue (001ero Ha3HAYCHUSI U TEMAaTUUECKUe
HabopHI);

— naboparopHoe o0opynoBanue (001Iero Ha3HauYeHUs ¥ TeMaTHYeCKe HabOphl, B
TOM YHCJIE JJI1 HOCTAHOBKH JIEMOHCTPALIMOHHOIO M YYEHUYECKOTO IKCIIEPUMEHTA,
PEaKTHUBHI),

— CTaTU4ecKue, JUHAMUYECKHE, IEMOHCTPAIMOHHBIC U Pa3daTOuHbIE MOJIEIH,
BKJTIOYAst HAaTypabHbIE OOBEKTHI,

— BCTIOMOTaTeNbHOE 000PYI0BaHUE;

— KOMILJIEKT TEXHUYECKOM IOKYMEHTAllM1, B TOM YUCJIE MMaclopTa Ha CPEJCTBA
00y4eHUs, HHCTPYKIIMH 0 UX UCIIOIH30BAHUIO U TEXHUKE O€30MMaCHOCTH;

— OuOMMOTEeUHBIN (OHI.

B 6ubnunoreunsii GoHA BXomAT yuyeOHMKH, ydueOHO-MeToauueckue koMmiuiekTol (YMK),
oOecneunBarole ocsoeHue yueoHoi aucuumuinasl OY/1. 16 EctecTBo3HaHMe, peKOMEHJ0BaHHbIE
WIM JIONYIIEHHBIE JJIs UCMOIb30BaHMs B IPpOo(decCHOHANBbHBIX 00pa30BaTelbHbIX OpraHU3alusX,
peaNn3ylonMx 00pa30BaTENbHYI0 MPOTpaMMy CpEAHEro oO0IIero oOpa3oBaHUsS B Mpelenax
ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO 00111€TO0 00pa30BaHMUS.

bubnuoteunsiii GoHT MOXKET OBITh TOMOTHEH (PU3MUECKUMHU YHITUKIONEAUSIMHU, aTiacamH,
CJIOBApsSIMH, CIPABOYHMKAMHU TO (U3UKE, XUMUU, OMOJOTUM, HAYYHOM M HAYyYHOIOMYJISIPHOM
JUTEPATypOl €CTECTBEHHO-HAYYHOT'O COAEPKAHMS.

B mpomecce ocBoenust mporpammbl yueOHoM nucummuinabl OVY]I.16 EctectBo3nanme
CTYJIEHTBI UMEIOT BO3MOXKHOCTh JIOCTYTIA K AJIEKTPOHHBIM YYeOHBIM MaTepHaiaM, UMEIOIIIMCS B
CBOOOZHOM JTOCTYTIE€ B ceTH MHTEpHET (AIEKTPOHHBIM KHHUTaM, TPAaKTUKyMaM, TECTaM).

PexoMenyemas iuteparypa aJisi 00y4arouuXxcs:

Tabpuenan O. C., Ocmpoymos U. I" Xumus 11t ipodeccrii U CeaabHOCTEH COIMaIbHO-



HYKOHOMHYECKOTO M TYMaHUTAPHOTO Npoduiei: ydeOHUK IS CTY. YUpexKACHHH cpea. mpod. 06-
pazoBanusa. — M., 2015.

Tabpuensn O.C. u 0p. Xumusi. TecTsl, 33124 1 ynpaxHeHus: yue6. mocodbue. — M., 2015.

Inunxa H.JI. Obmas xumus: yueonoe nocoodue / H.JI.I'muuka. — M., 2019.

Mycmagun A.I" buonorus: yue6nuk / A.I'Mycradun, B.b.3axapos. — M., 2020.

Cusoenazoe B.U. buonoeus. O6mas Ouonorus. ba3oBwiii ypoBeHb: yueO.mms 10-11 xii.
obmieoOp3oBarenbHbIX yupexaenuit / B.M.Cuornazos, M.b.Aradonosa, E.T. 3axaposa; mox
pen.akaa.PAEH, mpod.B.b.3axaposa. - M.: [Iposa, 2015.

Makuwes I'A. ®uzuka. 10 xmacc: yued. st 00meoOpa3oBar. OpraHu3aluii ¢ MpWI. Ha
JeJIeKTpoH.HocHuTene: 0a30Bbiii ypoBeHb / [.S.Msakumes, b.b.byxosues, H.H.Corckmii; mon
pen.H.A.Ilapdentrenoii. - M.: [Ipocsemenue, 2014.

Msaxuwes I'A. ®usuka. 11 knacc: yueb. mis obmieodpasosar. opranuzanuii / [..Mskuies,
b.b.byxoBues, B.M.Hapyrun; non pea.H.A.Ilapdentsesoii. - M.: IIpocBemienue, 2014.

PeKOMeH)IyeMaﬂ Jureparypa aJjad npenoz[aBaTe.ﬂeﬁ:

®denepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparuim.

[Tpuka3z MunucrepctBa obpazoBanusi 1 Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepKICHUH
(denepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeHero (MoaHOro) 001Iero 00-
pa3oBaHUSI.

[Ipuka3z MunucrepctBa obpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM u3-
meHeHuit B [Ipuka3z MunucrepctBa oOpa3oBanus u Hayku Poccutickoii @enepanuu ot 17.05.2012
Ne 413 “O06 yrBepkaeHun ¢enepaabHOro TroCyIapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHAapTa
cpenHero (IOJIHOTO) O0IIero oopa3oBaHus .

[Tucemo JlemaprameHTa rocy1apcTBEHHON MOJUTHKH B cepe MOATOTOBKH pabodYmX KaapoB H
JIIO MunuctepctBa obpazoBanusi u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3aliil  TOJYYCHUs CpeAHero oomero oOpa3oBaHMs B  TpeNeinax  OCBOCHUS
00pa3oBareIbHBIX MPOTPaMM CPEIHEr0 MPOoQecCHOHATBLHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
obmiero oOpa3oBaHUs C y4eTOM TpeOOBaHM (e/iepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbBIX
CTaHJapTOB M TMOJy4aeMoW Mpodeccuu WM CHEHUaTbHOCTU CpelHero mpodeccruoHalIbHOTO
00pazoBaHUsI».

Camotinenxo I1.1. Teopus u MeToanka o0yueHus Gusmke: yued. mocodue /uis npenojaBarenei
ccy3oB. — M., 2010.

Hnoun B.A., Kyopssyes B.B. Uctopus n Mmetoponorust pusuku. — M., 2014.

Tabpuenan O. C., Jlvicosa I I" Xumusi: KHATA I TIpETioiaBareis: yuel.-MeTol. mocodue. —
M., 2014.

buonorus: B 2 T. / mon pen. H. B. SApeiruna. — M., 2007, 2010.

buonorus. PykoBoacTBO K MpakTHYeCcKUM 3aHATHAM / ox pex. B. B. Mapkunoii. — M., 2010.
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