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CocTaBUTEND.

Kysnenos B.A., npenogaBatens Antl MK

Pabouas nporpamma yueOHoit qucuuruiiael EcTecTBoO3HaHue

Pazpaborana B coorBercTBHM ¢ PI'OC CIIO yrBepkIeHHBIM MUHHUCTEPCTBOM 00pa3oBaHUSA U
Hayku PO ot 27.10.2014. o cnenuaabHOCTSIM:

53.02.03 dHCcTpyMEHTAIBHOE HCIIOIHUTEIBCTBOY (10 BHJIAaM HHCTPYMEHTOB)

53.02.06 XopoBoe nupHKUPOBaAHHE»

53.02.07 &eopust My3bIKH»

[Tporpamma pazpaborana Ha OCHOBE:!

[TpumepHOi#l mporpaMmMbl 001Ie00pa3oBaTeNbHON YIEOHON NUCHUIUIHHBI «ECTeCTBOZHAHHME» IS
npo¢eCCHOHANIBHBIX 00pa30BaTEeIbHBIX OPraHU3allni, U3aTeIbCKU eHTp «Akanemus» (2015r.) ¢
YUETOM YTOUHEHU 1 gononHenuit (mporokon Ne 3 or 25mas 2017r);

PexomeHmanuu 1o OpraHu3aluy MOJMY4YeHHs CcpenHero oOmiero oOpa3oBaHUS B Ipenenax
OCBOEHHsI 00pazoBaTENbHBIX MPOTpaMM CpeaHero npodeccHoHaNbHOrO o0pa3oBaHus Ha 0ase
OCHOBHOTO 00mero o0pazoBaHHs C y4yeToM TpeOoBaHUIl (eaepalbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M TMOJMydyaeMod mpodeccuu WM  CHEUATIbHOCTH  CPEIHEro
npodeccuoHabHOr0 00pa3oBaHus (IMMCHMO JIeMapTaMeHTa TOCYJapCTBEHHON IOJHMTUKU B cdepe
NOATOTOBKH pabounx kaapos u AT10 MunoopHayku Poccun ot 17.03.2015\e 06-259);

V4eOHBIX IIJIaHOB II0 CIICHUAJIBbHOCTAM.

Paccmorpena IlukioBoit koMuccuei 0011€00pa30BaTEIbHBIX M COIMATBLHO-2KOHOMHUYECKUX

muctuminH - 24.03.2019 Ipotokon Ne 3
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1. MACHIOPT PABOYEM MNPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI

1.1 O6aacTh NpUMEHEHHs POTPAMMBbI

[Iporpamma  y4eOHOM  AWCIHUIUIMHBI  SIBASETCS  4acThio  [IporpamMmbl  TOATOTOBKH
crienranucToB cpeauero 3seHa B cootBercTBUU ¢ @I'OC no cnenunansHocTsam CIIO:

53.02.03 ducTpyMEHTAIBHOE UCIIOTHUTEIBCTBO,

53.02.06 XopoBoe TupMKHUPOBAHHE,

53.02.07 deopust My3BbIKH».

(ITporpamma mOJArOTOBKH CHEIUATMCTOB CPEHETO 3BEHA YIITyOJICHHOM MOATOTOBKH).

1.2 MecTto aucuuminHbl B cTpyktype IIporpaMMsbl NOAroTOBKY CNENMATNCTOB CPeIHEro
3BEeHA:

OJ1.00 O6meo6pazoBaTeIbHBIN YIeOHBIN ITUKII, YI€OHBIC TUCITUTUTMHBI

1.3 lenu u 3aga4u AMCUMILIMHBI, TPe0OBAHUSA K pPe3yIbTATaM OCBOCHHS IMCUHHMIIJIMHbI

OcBoenue comepkaHusi y4eOHOM  AUCIUIUIMHBI — «EcTecTBO3HaHWE»  0OecrneunBacT
JOCTUKEHHE CTYJIEHTaMU CIIEAYIOIIUX Pe3yJIbTaTOB!

JIMYHOCTHBIX:

— YCTOWYHUBBIM MHTEPEC K UCTOPUU U JOCTHXKEHUSM B 00JIACTH €CTECTBEHHBIX HAyK, HYBCTBO
TOP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K TIPOJOJDKEHHIO OO0pa3oBaHUs, TMOBBLIIMICHUIO KBaTHU(UKAINK B W30paHHOM
npodeccuoHaNbHOM IeATEIBHOCTH C UCIIOJIb30BAHUEM 3HAHUHN B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHHE 3HAUYMMOCTH KOMIIETEHIMI B O0JIACTHM €CTECTBEHHBIX HAayK JUIs
YesoBeKa U OOIIeCTBa, YMEHUE MCIOJb30BaTh TEXHOJIOTMYECKHE TOCTHXKEHUS B 00JaCTH (PU3UKH,
XUMHH, OMOJOTHM IJi TOBBIIMIEHUS COOCTBEHHOTO WHTEIICKTYaJbHOTO Pa3BUTHUS B BBIOPAaHHOM
npodeccnoHanbHOM 1eATENbHOCTH;

— YMEHHE aHAJIM3UPOBATh TEXHOTCHHBIE MOCIEICTBUS U OKpYXKalollel cpeabl, ObITOBON U
MIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKa,

— TOTOBHOCTH CaMOCTOSTEIbHO JOOBIBaTh HOBBIE AJIsi ceOs €CTECTBEHHOHAY4YHBIE 3HAHUS C
MCIOJIb30BaHNUEM JOCTYITHBIX HCTOYHUKOB HH(POpMAIUH;

— YMEHHUE YNpaBIATh CBOEH I[03HABATENBHOW [EATENbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS,

— YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHUSI B KOMaH/E 110 PEHICHUIO OOIINX
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIX:

— OBJIJICHHE YMEHUSMHU U HAaBBIKAMU PA3JIMYHBIX BUJIOB IMO3HABATEIHHON NEATEIHHOCTHU IS
M3YYEHHUSI Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA,

— NPUMCHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOACHHS, HAYYHOTO SKCIICPUMEHTA) IS
U3YYECHUSI Pa3IMYHBIX CTOPOH €CTECTBEHHOHAy4YHON KAapTHUHBI MHpa, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAIKUBATHCS B MPO(heCCHOHATBHOM cdepe;

— YMEHHE OIpeAeNsaTh I[eld U 33Jayd JeATeNIbHOCTH, BBIOMpATh CpeAcTBa Uil HUX
JOCTUKEHHS Ha MIPAKTHUKE,;

— YMEHHE HCIIONb30BaTh Pa3IMYHbIE HCTOYHUKU JUIS TOJTYYEHHs] €CTeCTBEHHO-HAy4YHOUH
nH(OpPMAaLIUY U OLIEHUBATh €€ IOCTOBEPHOCTH AJIsl JOCTUKEHHSI IOCTABJICHHBIX LeJIel U 3ajay;

npeAMeTHBIX:



— c(hOpMHUPOBAHHOCThH TPEACTABICHUI O IEJIOCTHOH COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHE MUpA, NMPUPOAE KaK €AMHOM LEJIOCTHOM CHCTEME, B3aUMOCBSI3U UEJIOBEKA, MPUPOIBI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHOMH;

— BIAJICHHE 3HAHMSIMHU O Hauboiee BAXKHBIX OTKPBITUAX U JOCTIKEHHMAX B 00JacTu
€CTECTBO3HAHHUS, MOBIMABIIMX Ha 3BOJIOLMIO NMPEACTABIECHUN O NPHUPOJE, Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH,

— c(hOpMUPOBAHHOCTh yYMEHHUS MPHUMEHSATh €CTECTBCHHOHAYYHbIC 3HAHHS A OOBSCHEHHUS
OKpY>KalOIIMX SIBICHUH, COXpaHEHUS 37]0POBbs, 00ECTIeUeHUsI Oe30MacCHOCTH JKU3HEACATEIbHOCTH,
Oepe’KHOr0 OTHOIICHUS K MPHUPOJIE, PAIMOHAIFHOTO MPHUPOIOIIONB30BaHMS, @ TAKXKE BBITIOJTHEHUS
POJIH rPaMOTHOTO OTPEOUTETIS,

— c(OPMHPOBAHHOCTH MPEJCTABICHUNA O HAYYHOM METOJE IMO3HAHUS MPUPOJBI U CPENCTBaX
U3Y4YEHHs] MEraMHupa, MakKpoMHUpa U MUKpPOMUDA;

— BIJIQJICHHE TPUEMaMU ECTECTBCHHOHAYYHBIX HAONIOJEHUH, OIBITOB, HCCIEAOBAaHUN U
OLIEHKH JIOCTOBEPHOCTH MOJYUYEHHBIX PE3Y/IbTATOB,;

— BJIaJICHUE MOHATUIHBIM aNnapaToOM €CTECTBEHHBIX HAyK, IO3BOJISIONIMM ITO3HABaThb MMP,
y4acTBOBaTb B JMCKYCCHUSAX II0 €CTECTBEHHOHAyYHBIM BOIpPOCAM, MCIOJIb30BaTh pa3iIMyYHbIC
MCTOYHUKM HWH(POPMALUU JUIsI TMOATOTOBKH COOCTBEHHBIX pPa0OT, KPUTHUECKH OTHOCUTHCA K
coobmenussMm CMU, conepxaium HaydyHy0 HHPOPMALIHIO;

— c(opMUPOBAaHHOCTH YMEHHUH MOHMUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHHS IS
KaX/I0TO YeJIOBEKa HE3aBUCHMO OT €ro NpogeCCHOHAIBHON AEATENbHOCTH, Pa3NudaTh (aKThl U
OLICHKHM, CPaBHMBAaTh OLICHOYHBIE BBIBOJbI, BUAECTH UX CBA3b C KPUTEPUSMU OLIEHOK U CBSI3b
KPUTEPUEB C OIPEIEICHHON CUCTEMON LICHHOCTEH.

B pesynbrare u3ydenus yaeOHOM JUCUMIUIMHBI 00y4YarOIIUNCS T0JIKEH YMeTh!

- OpPHECHTUPOBaTbCSI B  COBPEMEHHBIX  HAYYHBIX MOHATUAX W  HHPOpMAIHU
€CTECTBEHHOHAYYHOTO COAEP KAHMUS;

- paboTaTh C eCTECTBEHHOHAYYHON HH(POpMAaLIUEii:

- BJIAZIETh METOAAMM IIOMCKA, BBIIEIATH CMBICIOBYIO OCHOBY M OLIEHHBATh JOCTOBEPHOCTh
uHpopManuy,

- HCIOJB30BAaTh ECTECTBEHHOHAYYHbIE 3HAHUS B IOBCEIHEBHOW XM3HM Il OOECIeYEeHHUs
0€30MaCHOCTH KHU3HEEATSIbHOCTH, OXPAHBI 3/I0POBbsI, OKPYKAIOIIEH Cpebl, SHEProcOepeKeHUS.

B pe3ynbrare u3ydenus yueOHONW AUCUUIUIMHBI 00yYarOIIUIACs TOKEH 3HATD!

- OCHOBHBIE HAYKH O PUPOJE, X OOIIHOCTD U OTJINYHS;

- €CTECTBEHHOHAYUYHBIM METOJl IO3HAHUS U €T0 COCTABJISIOLINE, EAMHCTBO 3aKOHOB MTPUPO/IbI
BO Bcenennoi;

- B3aUMOCBSI3b MEX/ly HAYYHBIMU OTKPBITHSIMU U Pa3BUTUEM TEXHUKH U TEXHOJIOTUH;

- BKJIAJ BEJHMKUX YYEHBIX B (POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI
Mupa.

OK, koTopble aKTyaJIM3UPYOTCH NPH U3yYeHUH THCHUTIIHHBI:

OK 10. I1pu u3yyeHnn yueOHON TUCIUILINHBI O0YYAIOIIHIACS TOJDKEH UCIOIB30BaTh YMEHUS
W 3HaHHUS Y4eOHBIX TUCHMIUIMH (peepalbHOr0 rocynapcTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero o61ero oopazoBaHus B MpohecCUOHATBHON AEATEIbHOCTH.



1.4. Koan4yecTBO 4aCOB HA OCBOEHHE MPOTrPaMMbI JHCHHUILINHBI:

MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatomierocs 98 yacos, B TOM YHUCIe:

ay/IMTOPHOH y4eOHOM paboThl o0ydaromierocs (00s3aTeIbHBIX YUCOHBIX 3aHATHIA) 72 4aca;
BHEAYJUTOPHOM (CAaMOCTOSATENILHOW) Y4eOHOH paboThl 00yvaroterocs: 26 4acos.

2. CTPYKTYPA u COJAEPKAHUE YUEBHOM JUCHOUTLJIAHBI

2.1. O6beM yueOHOI TUCHUNIUHBI M BUABI Y4e0HOI padoThI

Bun yaeOHO# paboThI O06nem JacoB
MaxkcumajbHasi yueGHas Harpy3Ka (Bcero) 98
AyauTopHas yueoHasi padora (00si3aTe/ibHbIE YUeOHbIe 3aHATHS) (BCero) 72
B TOM YHCJIE:
MPaKTUYECKHUE 3aHATUS 15
CamMocTosiTeJIbHasA padoTa odyuaronierocs (Bcero) 26
[Ipomesxyrounas arrectanus B popme 1udhepeHIIPOBaHHOTO 3a4eTa




2.2. TemaTu4ecKHuii IJIaH U coJiep:KaHNe Y4eOHOMH AUCHMTLIMHBI

HaumeHoBaHue Coaepxanne y4e0HOro MaTepHaJia, JJadopaTopHble padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAsI padoTa O0bem
Pa3/ieJIoB H TeM 00yJaromuxcs, KypcoBasi padora (npoekr) (eciu npedycmomperni) 4acoB
27 Jek.
1 kypc 1 cemecTp 4 mp.
12 cam.
1 xoHTp.
duszuka
Beenenue Conepxanue yaeOHOTO MaTepuana 2
Ousnka — (¢QyHIaMEHTaTbHAs Hayka O MpUpojae. ECTeCTBEHHOHAyUYHBIM METOJ| TO3HAHHWS, €r0 BO3MOXHOCTH W TPaHUIIBI
MPUMEHUMOCTH. EIMHCTBO 3aKOHOB MPHUPOBI U COCTaBa BellecTBa BO BcenenHoi. OTKpEITHS B U3NMKE — OCHOBA Mporpecca B
TEXHHUKE W TEXHOJIOTHUH MPON3BOJICTBA
MexaHuka CopeprxaHue yueOHOI0 MaTepuaia 5
Kunematuka.
Mexanundeckoe aBuxenue. Cucrema orcueta. Tpaektopusi newxkeHus. [lyts. Ilepemenienue. PaBHOMepHOE mOpsIMOJIMHEHHOE
nBmwkeHre. CkopocTb. OTHOCHTEIFHOCTh MEXaHWYECKOTO ABMKCHHS. 3aKOH CIIOKCHHS CKOpocTe. CpemHss CKOpPOCTh IpH
HEpPaBHOMEPHOM JIBIDKCHWH. MTHOBEHHas CKOpPOCTb. PaBHOyCKOpeHHOE NpsMOJIMHEHHOE IBIKECHHE. YcKkopeHne. CBobomHOE
MaJICHUE TEl
JmHaMmuka
Macca u cuna. Bzanmoneiicteue ten. 3akoHbl fuHaMHUKH. CHITBI B TPUPOJIE. 3aKOH BCEMHUPHOTO TSITOTEHHUS
3aKOHBI COXPaHECHUS B MEXaHUKE
Nmmynse Tema. 3akoH COXpaHEHHWS UMIyJbca. PeakTwBHOE ABMKeHHE. MexaHudeckas pabora. MomHOCTh. MexaHuueckas
sHeprusi. Kunernueckas sneprus. Kunerndeckas sHeprust U pabota. [loTeHnmansHas SHEprus B TPAaBUTAIMOHHOM I0JIe. 3aKOH
COXpaHEHUS MOJTHON MEXaHUYECKOU SHEPrUuun
JlemoHcTpanuu
OTHOCHUTEIIEHOCTh MEXaHWYECKOTO JBIKCHHUS. BUIBI MEXaHMUYECKOTo JBUXCHHA. MIHEPTHOCTh Ten. 3aBUCHUMOCTh YCKOPSHUS
TeJa OT €ro Macchl M CHWIBI, ACHCTBYIOIIEW Ha Teyio. PaBEHCTBO M TNPOTHBOIOIOKHOCTh HANPABICHHUS CHJI JEHUCTBUA U
npoTuBojeiicTBrsi. HeBecoMocTh. PeakTnBHOE NBMKEHUE, MOJCIH pakeThl. VI3MeHeHNe SHEPTHH MTPH COBEPIICHUH PaOOTHI
[IpakTudeckoe 3ansatre Ne 1 MccnenoBanue 3aBUCHMOCTH CHITBI TPSHHS OT Beca Tela. 1
OcCHOBBI Conepxanne yaeOHOTO MaTepuaa 4
MOIIEKYJISPHON MonekynsapHast hpru3uKa
u3uKy u ATomucTHYECKas TEOpUs CTPOCHHS BemlecTBa. HaOItoeHUS W OMBITHI, MOJTBEPKAAMOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
TEPMOAMHAMAKH BeliecTBa. Maccel M pa3Mepbl Mojekyid. TermiaoBoe ABUKEHHE YacTHI[ BellecTBa. bpoyHOBckoe aBuxkeHue. MaealbHBIN Tas.

Temneparypa Kak Mepa cCpeaHel KMHETHMYECKON 3HEPruy YacTHIl. Y paBHEHUE COCTOSIHUS HJCalbHOTO rasa. Mojenb JKUAKOCTH.
IToBepxHOCTHOE HATsHKEHUE M cMauynBaHue. Kpucrammndeckne U aMOpQHBIE BEIECTBA

TepmoguHaMuka




Buytpennsis sneprusi. Pabora u TemnooTnada Kak crnocoObl H3MEHEHHsI BHYyTpeHHEH dHepruu. [1epBolil 3aK0H TepMOIUHAMUKY.
TensoBble MallIMHbI U UX IPUMEHEHHE

JBwkenre O6poyHoBckux vacTtuil. duddysus. SBieHuss TOBEpXHOCTHOTO HATSHKEHUS U cMauuBaHus. Kpucramibl, amopdHbIe
BEIICCTBA, )KUIKOKPHUCTAIUTNIECKIE Tena. M3MeHeHne BHyTpeHHEH YHEPTHU TEJl IPHU COBEPIIICHUN padoT

OCHOBBI
AIEKTPOIMHAMUKHU

Copepxanne yueOHOTO MaTepuana

DIIeKTpOCTaTHKA

BzaumMopeiicTBue 3apsDKCHHBIX Tell. ODJNEKTPUUECKHM 3apsall. 3aKOH COXpaHEHHUS DJEKTpUYECKOro 3apsiaa. 3akoH Kynona.
DIIEKTPOCTATUUECKOE MOJIE, Er0 OCHOBHBIE XapaKTEPUCTUKHU U CBS3b MEXY HUMU

TTocTOSTHHBIN TOK
IlocTostHHBINA dnekTpudeckuit TOK. Cuia TOKa, HaINpsHDKEHHE, DJIEKTPHUICCKOE COMPOTHBICHHE. 3akoH OMa I ydacTka
SJIEKTPUUECKOM LIeTH

MaruutHoe nojue
MaruuTHOe TOJIe M €r0 OCHOBHBIC XapaKTEPHCTHUKH. J[elicTBHME MAarHWTHOTO TIOJII HA MPOBOJHHUK C TOKOM. 3aKOH AMIiepa.
DJIeKTPOABUTATENE. SIBIICHUE DJIEKTPOMArHUTHON MHIYKITHH

Onektpuzanus Tea. BzauMoaeiicTBue 3apsbkeHHbIX Ten. HarpeBanue npoBogHUKOB ¢ TokoM. OnbIT DpcTeaa. Bzaumonelicteue
MPOBOJAHUKOB C TOKOM. JlelicTBME MAarHMTHOTO TIOJNSE Ha TIPOBOJHUK C TOKOM. Pabora snekTtpoasuratens. SIBneHue
3JIEKTPOMATrHUTHON MHTYKITUN

[paktndeckoe 3ansTre Ne 2 COOpKa IIEKTPHIECKOH e , N3MEPEHHE CHIIBI TOKA U HANIPSDKEHHS Ha ¢ Pa3IMYHbIX YYacTKaX.

Konebauus u
BOJIHBI

Copepxanre yueOHOTO MaTepuana

MexaHnueckre KoJeOaHus U BOJHBI

CBobonnHbie konebanus. [lepron, yacrora v aMIuuTyAa Konebanuii. ['apMoHndeckue koyebanus. MexaHWn4IecKrue BOJHBI U HX
BUJIbI. 3BYKOBBIC BOJIHBI. YIIETPa3BYKOBEIE BOJTHBL. YIIBTPA3BYK U €0 HCIIOJIHL30BAHUE B MEIUIIMHE U TEXHUKE

DJNEeKTpOMarHUTHBIC KOJICOAHUS Y BOJTHBI
CBOOOHBIC DJIEKTPOMAarHUTHBIC KoyieOanus. KojeOaTenbHbIN KOHTYp. DIIEKTPOMArHUTHOE TOJI€. DJIEKTPOMATHUTHBIC BOJIHBI.
CKOpOCTh 2JIEKTPOMArHUTHBIX BOJTH

CBeTOBBIE BOJIHEI
PasBuTHe npeacTaBieHUi 0 IPUPOE CBETA. 3aKOHBI OTPAKEHUS M ITPEJIOMJICHHS CBETa

JIun3bL
®dopMyna TOHKOU JIMH3BI

Konebanuss wMareMaTH4eCcKOro ¥ IPYXHHHOTO MasTHHUKOB. PaGora anekrporeHeparopa. MW3mydeHue u  mpuem
JJIEKTPOMArHUTHBIX BOJH. Pamnocssse. Pasnoxenne Oenoro cBera B criektp. MHTepdepennus u audpakmnus cBera. OTpaxkeHne u
npeoMieHue ceeta. ONTHIECKHE MPUOOPHI

[Ipaktuueckoe 3ansatue Ne 3 M3yyenue koneOaHi MATEMaTHIeCKOrO MasiTHUKA.
[paktuueckoe 3ansatue Ne 4 M3ydenne untepdepeHny 1 qudpakiy CBeTa.

OJIEMEHTEI

Conepxanre yueOHOTO MaTepuana
KBanrtosbie cBOiicTBa cBETa




KBaHTOBOU
¢buzukn

Ksanrosas runoresa [1nanka. @orosnekrpuueckuii ahdext

®du3nka aTomMa
Mogenu ctpoerus aroma. OnbeIT Pesepdopna

®du3nKa aTOMHOTO AApa U SJICMCHTAPHBIX YaCTHUILL
CocraB u CTPOCHUC AaTOMHOTI'O Apa. P aJVMOAKTHUBHOCTD. PaI[I/IoaKTI/IBHI:Ie H3JIYUYCHHUA U UX BO3,Z[€I>1CTBPIC Ha )XMUBBIC OPraHU3MbI

doroapderr. Dorosnement. Manydenue nazepa. JIMHeHdaTble CHEKTPbl Pa3IHYHBIX BellecTB. CUETYMK HOHHU3UPYIOIIMX
W3ITyYEHUH

Bcenennas u ee Crpoenue u pazsutue Beenennoi 1
SBOJIIOIHUS Mogens pacmmpstomeiics Beenennoi
IIpoucxoxnenne COTHETHONH CUCTEMBI
CoBpeMeHHas Gu3nyeckasi KapTHHA MUPa
CamocTosiTenbHast pabota 12
[ToaroToBKka yCTHBIX BBHICTYIUICHHH 10 33JaHHBIM TeMaM, 3cce, JOKIaNoB, pedepaToB, HHIUBUAYAILHOTO TIPOCKTa C
UCIIOJIb30BaHHEM HH(G)OPMAIMOHHBIX TEXHOJIOTHH, SKCKYPCHH U JIp.
KoHTpospHOE 3aHATHE 1
27 Jex.
1 kypc 2 cemecTp 11 np.
14 cam.
2 KOHTP.
Xumus
O0mas 1 HeOpraHu4ecKasi XUuMust
Brenenue Copepxanne yueOHOTO MaTepuana 2
XuMudeckasi KapTHHa MUpPa KaK COCTaBHAas 4acTh €CTECTBEHHO-HAYYHOH KapTHUHBI MHUpa. Poibh XUMuH B )KM3HH COBPEMEHHOTO
obmectBa. [IpruMeHeHWE MOCTM)KCHHM COBPEMEHHONW XWMHU B TYMaHHTapHOW cdepe ACATSIHPHOCTH 00ImecTBa. XHMHYECKOEe
coliepkanue ydeOHoW mucruruinHbl «EcTecTBo3HaHue» mpu ocBoeHUM creruanbHoctell CIIO conuambHO-3KOHOMHYECKOTO H
ryMaHUTapHOTo npoduieii mpodeccnoHaabHOro 00pa3oBaHUs
OcHOBHBIE Conepxanne yaeOHOTO MaTepuana 2
HOHSTHSI 1 IIpenmer xumun. BemectBo. AtoM. Monekynna. XUMHYIECKUH d7eMEHT U (GOPMEI €ro CyIIecTBOBaHUA. IIpoCThie M CIIOKHEBIE
3aKOHBI XUMHUHU BeniecTBa. OTpaXeHHE XUMUYECKIX CIOKETOB B IIPOM3BEACHUAX XYI0KECTBEHHOH JIUTEPATYPhI U HCKYCCTBA.
Hemonctpanun HaGop momeneit atTomMmoB m Mosiekyid. M3mepenme BemectBa. OCHOBHBIC 3aKOHBI XMMHH. Macca aTOMOB U
Mosekysn. OTHOCHTENbHBIE aTOMHAsI ¥ MOJIeKyJsipHass Macchl. KommuectBo BemnectBa. [loctossHHass ABoraapo. MomnsipHast macca.
3akoH ABoraapo. MosipHblii 00beM razoB. KonmuecTBeHHbIC M3MEHEHHUS B XMMHUU KaK YaCTHBIM Ciy4ail 3aKOHOB Iepexoja
KOJTMYECTBECHHBIX M3MEHEHUH B KauecTBeHHBIC. M.B.JIOMOHOCOB — «IepBBIl PYyCCKUII YHUBEPCUTET». 3aKOH COXPAHEHUS MaCChI
BEIIECTBA
Ilepuonnueckuii Conepxanue yaeOHOTO MaTepraa 2




3aKOH U Otkpeitie Ilepuonuueckoro 3akoHa. Ilepuommueckas cucteMa xuMuyeckux siemeHToB JI.J.MenneneeBa. 3HaueHue
[Tepuonuueckas Ilepuonuueckoro 3akoHa u Ilepuoguueckoil cuctemMbl XuUMHuUeckux sieMeHToB J[.MI.MenzaeneeBa myisi pa3BUTUS HAYKH U
CHCTEMA MMOHMMAaHUSI XUMUYECKOM KapTHHEI Mupa. [I.M1.MeHnnenees 00 00pa3oBaHUH U TOCYAAPCTBEHHON TOJIUTHKE
XHUMHYECKHUX
anemenToB /l. 1.
MeHpeneeBa
Crpoenue Copepxanne yueOHOTO MaTepuana 1
BeIIeCTBA KoBanenTtHas cBsA3b: HenomsipHas U nojsipHasd. onHas cBs3b. KaTnoHbl 1 aHMOHBL. MeTayuindeckast CBsi3b. BojopoHas cBsi3b
Bopna. PactBopsl Conepxanue yaeOHOTO MaTepraa 1
Bona B mpupone, ObiTy, TexHHKe M Ha NPOHM3BOJACTBe. DU3MYECKHE M XWMHUYECKHE CBOHCTBA BOJBL. ONpPECHEHUE BOIBI.
ArperatHble COCTOSHUS BOJIBI U €€ MEePEX0/Ibl U3 OJJHOTO arperaTHOro COCTOSIHUSA B JPYToe€.
®du3nyecKre CBOWCTBA BOJBI: IIOBEPXHOCTHOE HATSIKEHNE, CMAaUMBaHUE. XUMHUYECKUE PEaKITHH.
[TonsiTie 0 XuUMHYECKO# peakiuu. Tubl XMMHUYECKHX peakiuii. CKOpOCTh peakiuu U (HaKTOpbl, OT KOTOPBIX OHA 3aBUCHT.
XUMHUUECKHE PEAKINH C BBIICTICHUEM TEIIOThI
Heopranunueckue Copepxanre yueOHOTO MaTepuana 2
COCTMHEHUS Knaccudukaliius HEOpraHHUECKUX COSAUHEHUI U nX cBoicTBa. OKCHIBI, KHCIOThI, OCHOBAHUS, COJIH.
ITonsTue o runponuse coneil. Cpena BOJHBIX PaCTBOPOB COJICH: KUCHasl, HEUTpanbHasl, menouHas. Bogopoansiit nokaszarens pH
pactBopa.
Mertamisl. OOmpe GU3ndecKue ¥ XAMHUSCKHUE CBOWCTBA METAJLIOB.
Hewmeramnpl. O0mas xapakTepHUCTHKA TIIaBHBIX TTOATPYII HEMETAIIOB Ha IPUMEPE TajOTeHOB.
Baxneiimune coenMHeHUs METaUIOB U HEMETAILJIOB B MPUPOJIE U XO3IUCTBEHHON NESITEIbHOCTH UeloBeKa. MeTauibl U CILIABbI
KaK XyI0’KeCTBeHHBI MaTeprasl. COeTUHEHUS METa/IOB KaK COCTaBHAs YacTh CPEICTB N300Pa3UTEIBHOTO HCKyccTBa. HemeTarms
1 UX COSAMHECHMS KaK COCTaBHAS YacTh CPEICTB N300pa3UTEIHLHOTO UCKYCCTRA.
BsaumoseiicTBue MeTaIOB ¢ HeMeTamaMu (IIMHKA ¢ CEpOM, alFOMHHHUS C HOIOM), pacTBOpaMHU KUCIIOT U Iefouei. ['opeHue
MeTa/uoB (IIMHKA, KeJe3a, MarHus) B KUCIOpoje. B3anuMoaeicTBUe a30THOM M KOHIICHTPUPOBAHHOW CEPHOM KHCIIOT C MEJBIO.
BoccranoBuTensHBIE CBOHCTBA METAIIOB
IIpaktrueckoe 3anstre Ne 5 Onpenenenne pH pacTtBopa coei. 2
[IpakTudeckoe 3ansaTre Ne 6 B3aumoseiicTBrie METaIJIOB C paCTBOPAMU KUCIIOT U COJICH.
Oprannyeckasi XuMust
Opranuueckue Conepxanne yueOHOTO MaTepuana 6
COCIMHCHUS OCHOBHBIC TTOJOKEHUS TEOPUU CTPOCHUS OPTaHWICCKUX COCTUHEHHH. MHOTrooOpa3ue OpraHmuecKuX coemuHeHui. IlonsTre

U30MEpHH.
VYrneBonopoasl. IlpenenbHble W HENMpeneNbHBIE YIJIEBOAOPOABl. Peakuusa mnomuMepusauuu. I[IpupogHble HCTOYHUKHU
YTIEBOJIOPOIOB. YTIEBOJIOPOAbI KaK OCHOBAa MEXIYHAPOIHOTO COTPYOHHYECTBA W BAKHEHIIMI HMCTOYHUK (DOPMUPOBAHUS
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oromxera PD.

Kucnoponconepkamue opraHuyecKkue BemecTBa. llpeacrtaBureny KHCIOPOICOMEPKAIIMX OPTaHUYECKUX COCTUHEHHA:
METHJIOBBIA W STHJIOBBIA CIUPTHI, TIUIEPHH, YKCYCHAasl KUCIOTa. JKUPBI KaK CIOXKHBIE 3(PHUPBI. AJKOTOJU3M U €r0 OTPAKCHUE B
MIPOU3BEICHUIX XYA0KECTBEHHOM JTUTEPATYPhl M H300Pa3UTEIBHOTO HCKYCCTBA. YTIICBOJBI. TITFOK03a, KpaxMall, [IeJUTI0JI03a.

A3oTcoziepKaliue OpraHuuecKue CoeMHEHNSI. AMHHBI, AMUHOKHCIIOTHI, Oenku. CTpoeHne u Orosorudeckast pyHKIHS OSITKOB.

ITonydyenue STHIIEHA M €r0 B3aUMOJCHCTBHE C pacTBOPOM IIEpMaHTaHaTa Kaius, OpoMHOH Bojoi. KadecTBeHHas peakuus Ha
rmnepuH. [[BeTHBIE peakiuy OSKoB.

IInactmaccel u BonokHa. [ToHsiTHE O MacTMaccax U XUMHUYECKUX BOJOKHaX. HaTypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIC
BOJIOKHA. [I[ppMeHeHre MoarMepOoB B MPHUKIATHOM U KIACCHYECKOM H300pa3uTeIbHOM HCKYCCTBE

XUMHUS U )KU3Hb Conepxanue yaeOHOTO MaTepraa 2
XuMHUs U OpraHu3M 4YeloBeka. XMMHYECKUE 3JIEMEHTHI B OpraHu3Me denoBeka. OpraHnYecKre M HEOpPraHMYECKUE BEIIeCTBA.
OCHOBHBIC JKU3HEHHO HEOOXOAMMBIC COSAMHEHUS: OCIKH, YIJICBOIbI, )KUPbI, BATAMHHBI. ¥ TJIEBObl — IJIABHBIH HCTOUYHUK SHEPIHU
opranusma. Poib XHpoB B opranm3Mme. XOJECTEPHH W €r0 POJh B 30POBHE YelIOBeKa. MUHEpaIbHBIEC BEIIECTBA B MPOIYKTaX
MUTaHUS, TUIIEBEIe [o0aBku. COalaHCUPOBAaHHOE MIUTAHUE.
Xwumus B 0biTy. Bona. KauectBo Bopl. Motoriue u ynucTsmpe cpenctra. [IpaBuia 6e3omacHoii paboTHI CO CpeJcTBaMH OBITOBOM
XUMHH. POJIb XMMUYECKHX 3JIEMEHTOB B KM3HH pacTeHUH. Y 100peHus. XMMHUYSCKUE CPEACTBA 3all[UThl paCTCHUIH
CamocrostensHas pabora 7
IToaroToBKka yCTHBIX BBICTYIUICHHH 10 33JaHHBIM TeMaM, 3cce, JOKIAaNoB, pedepaToB, HHIUBUAYAILHOTO TIPOCKTa C
UCIOJIb30BaHHEM HH(GOPMAIIMOHHBIX TEXHOJIOTHiA, SKCKYPCHH H JP.
buonorus
buonorus — CopaeprxaHue yueOHOro MaTepuaa 2
COBOKYIHOCTh JKuBas mpupozaa kak 00BEKT U3ydeHUs1 OMOIOTUU. METOoABl HCCIICIOBAHMSI KUBON MPUPOABI B Ononoruu. OrnpeneneHnue Xu3Hu
HAyK O )KHBOIL (c mpuBIEeUeHNEM MaTepHaia U3 pa3aeloB GU3UKK U XUMHUH). Y POBHU OPTaHU3aINH KU3HN
npupoze. Meroasl
HAy4YHOT'O
HO3HaHUS B
ouoaoruu
Knerka CopeprxaHue yueOHOI0 MaTepuaia 2

Uctopuss wm3ydyenust wietkd. OCHOBHBIC TIONOXKEHHS KIETOYHOW Teopuu. Kierka — cTpyKTYpHO-(YHKIIMOHATbHAS
(omemenTapnas) emuHuna xu3Hu. CTpoeHHE KICTKH. [IpOKapUOTHI M 3YKAPHOTHl — HH3IINE W BBICIIHE KICTOUYHBIC OPraHU3MBI.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIETKH SyKapHoT. Kierounoe siapo. DyHKIMS siapa: XpaHEHHeE, BOCHPOM3BEICHHE U
nepeaya HAcJleJCTBEHHON WHQOPMAIUH, PETyJSIHS XUMHUYECKOW aKTUBHOCTH KIETKH. CTPyKTypa W (QYHKIHH XPOMOCOM.
AyTOCOMEBI M TIOJIOBBIE XPOMOCOMBI. brojorudeckoe 3HaueHHE XUMHUYECKUX AJIEMEHTOB. HeopraHuveckue BeIIecTBa B COCTAaBE
KJIETKU. POJIb BOJIBI KaKk pacTBOPUTENS U OCHOBHOT'O KOMITOHEHTa BHYTPEHHEH CPE/Ibl OPraHU3MOB. YTJICBOJIBI U JIUTTHIBI B KIIETKE.
CtpykTypa U OHOIOTHYeCKHe (PYHKIIUU
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OenkoB. CTpoeHHe HYKIEOTHAOB U cTpykTypa nonuHykieotuaHeix nerneit JJHK u PHK, AT®. Bupycwl n Gaktepuodaru.

HexkinerouHoe cTpoeHHe, XU3HEHHBIH LUKI M €ro 3aBUCUMOCTb OT KIETOUHBIX (OpM JKu3HU. Bupycel — Bo30Oyaurenu
MH(EKIMOHHBIX 3a00JIeBaHMl; MOHATHE 00 OHKOBUpycaX. Bupyc mmmyHomedpunmra udenoeka (BUY). INpodmmaktika BUY-
UH(EKIHH.

Crpoenmne Monekynbl Oenka. Ctpoenue monekynbl JIHK. Crpoenme kimetku. CTpoeHHE KIETOK TPOKAPHOT M JYKAPHOT.
Crpoenue Bupyca

[IpakTudeckoe 3anarue Ne 7 HabmoneHne KI€TOK paCTeHUH U JKUBOTHBIX TI0]] MUKPOCKOITOM Ha TOTOBBIX MHUKpOIIpEraparax u
HX OMHCAHHUE.
[Ipaktudeckoe 3ausTre Ne 8 CpaBHEHHE CTPOCHUS KICTOK PACTEHUM U KHUBOTHBIX

Opranusm

Copepxanne yueOHOTO MaTepuana

Opraam3m — eauHoe menoe. MHorooOpasue oprann3moB. OOMEH BEMIECTBOM W JHEPIHEH C OKpYXKalomeld cpermo Kak
HEOOXOJIUMOE YCIIOBUE CYIIECTBOBAHUS IKHUBBIX cHCTeM. CHOCOOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJ[HA W3 OCHOBHBIX
OCOOCHHOCTEW JKMBBIX OpraHU3MOB. JleJeHHMe KJIETKM — OCHOBa POCTAa, Pa3BUTHUS M Pa3MHOXKCHHS OpPraHu3MOB. becmoioe
pasmHOeHue. [lonoBoil mporecc u monoBoe pasmHOkeHue. OIIoMOTBOpPeHHE, ero Ouonorumueckoe 3HadeHue. lloHsTue o0
UHIMBUIYaIbHOM (OHTOTCHE3), SIMOPHOHATBHOM (IMOpPHOreHe3) ¥ MOCTIMOPHUOHAIBLHOM Pa3BUTHU. VIHIUBHIyabHOE Pa3BUTHE
YeIIOBEKa M €r0 BO3MOXKHBIC HapymieHus. OOmue NpeICTaBICHUS O HACICICTBCHHOCTH W WM3MEHUYMBOCTH. | eHeTmdeckas
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieZoBaHus. HacnenoBanue mpu3HAKOB y 4enoBeka. [100BBIE XpPOMOCOMBEI.
CuerieHHOe ¢ MOJNOM HacnenoBanue. HaciencTBeHHbIE OONIE3HM dYeNOBEKa, WX MPHYMHBI M TpodmirakTuka. CoBpeMeHHBIC
NpPE/ICTABICHUSI O TEHEe W TEeHOME. | eHeTHUeCKHe 3aKOHOMEPHOCTH u3MeH4nBocTH. Kiaccupukanus $hopM H3MEHYHBOCTH.
BrusiHue myTtareHoB Ha opraHu3M 4enoBeka. [IpenMer, 3amaun u METOBI CeNeKuU. [ eHeTHIecKre 3aKOHOMEPHOCTH CEJICKITUH.
Yuenne H.U. BaBunoBa o nieHTpax MHOrooOpas3us ¥ MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHH. BHOTEXHOIOTHS, €€ TOCTHKEHUS,
MIEPCIIEKTUBEI Pa3BUTHS.

HemoncTtparuun OOMEH BEIECTB M MPEBPAICHUS dHEPTUH B KieTke. Jlenenue knetku (Muto3, mMeio3). CrocoObl 6ecrmoaoro
pasmHOxeHus. OIJIOOTBOPEHUE Y PacTCHHI W KUBOTHBIX. MHIMBHyanpHOE pa3BuThe opraHuszMa. HacnencTBeHHbIE OOJIe3HU
yenoBeka. BriusHue ankoronnsma, HAPKOMaHWH, KypeHHs Ha HAcleACTBEHHOCTh. Myramun. MoaudukanroHHass ©3MEHYUBOCTb.
LeHTpbl MHOrooOpasusi W NPOMCXOXKICHHS KyJIbTYPHBIX pacTeHuil. MckyccTBeHHbI oTOOp. HMcciemoBanuss B 00JIacTH
OMOTEXHOJIOTUN

[IpakTudeckoe 3ansaTre Ne 9 Pemenue aneMeHTapHBIX TEHETHYSCKUX 3a/1a4
[paktndeckoe 3ansTre Ne 10 AHAIIN3 M OIICHKA 3TUYECKUX ACTIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIIE/IOBAHUI B OMOTEXHOJIOTHH.

Bun

Copepxanne yueOHOTO MaTepuana

OBOJIOIMOHHAS TEOPUS U €€ POJibh B (POPMHUPOBAHUN COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTHHBI Mupa. Bun, ero xpurepuu.
TMomynsiyst Kak CTPYKTYpHAs eMHUIA BHIa U 3Bosoru. Cunterndeckas teopus 3Bosmormu (CTD). JIBHKyIIHE CHITbI SBOTIOIIUH
B cooTBeTcTBHM ¢ CTO. Pesynbrarh! 3Bontoriu. CoxpaHeHHEe MHOT00Opa3us BUAOB KaK OCHOBA YCTOHYMBOTO Pa3BUTHUSL OMOC(EPHI.
[IpuunHbl BhIMHpaHHWS BHUIOB. BHONOTMYECKHi Oporpecc W OHOJOrHYeckwii perpecc. [MIMOTE3bl NPOUCXOKIACHHS KU3HH.
VYcnoxHEeHne KUBBIX OPraHM3MOB Ha 3eMJiie B IPOIECCE IBOJIONMH. AHTPOIOIeHe3 M €ro 3aKOHOMepHOCTH. JloKasaTenbCTBa
pPOJICTBA YEIOBEKAa C MIICKOIUTAIONIMMHU KHBOTHBIMU. DKOJIOTHYECKHE (DAKTOPHI aHTPOITOTEHE3a: YCIOXKHEHHE MOMYJISIIMOHHON
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CTPYKTYpHI BUJa, U3TOTOBICHUE OPYAUN TpyAa, MEPeXo] OT PACTUTEIBHOIO K CMEIIAHHOMY THUITY MUTAHUS, UCTIOJb30BAHUE OTHS.
TlosiBneHMEe MBICTUTEIBLHON AEATENBHOCTH U WieHOpa3AeabHOM peun. [IponcxoxieHne 4eioBeuecKrx pac.

Hemonctpauuu Kpurepun Buaa. [lonynsauusa — cTpyKTypHas eAUHUIA BUAA, €AMHUIA YBOJIONUH. [[BUXKYIIIHE CHUIIBI SBOIOLUU.
Bo3HukHOBeHHE W MHOrooOpasue MpPHUCIOCOONeHU Yy opraHm3MoB. Pemkne W ucyesammue BUAbL JIBIKYIIUE CHIIBI
aHTponorenesa. [IponcxokeHne yeroBeKa 1 YeJIOBEYECKUX pac

IIpaktrueckoe 3arstre Ne 11 Onmcanue oco6eit Buaa 1mo MophoIoruaecKoMy KPUTEPHIO. 3
[IpakTudeckoe 3ansaTre Ne.12 AHanmu3 U OlleHKA PA3IMYHBIX THITOTE3 TPOUCXOKICHUS YKU3HH.
[Ipaktudeckoe 3ansaTre Nel3 AHanu3 U OIIEHKA Pa3IMYHBIX TUTIOTE3 IPOUCXOKIICHHS YSITOBEKA.
DKOCHUCTEMBI Copeprxanne yueOHOTO MaTepuana 2
[IpenmMer 1 3a1a4ul 3KOJIOTHH: yUYECHHE 00 SKOJIOTMYSCKUX (PaKTOpax, yueHHE O COOOIISCTBaX OpraHU3MOB, yueHue 0 onocdepe.
Oxonorudeckrue (akTopbl, OCOOCHHOCTH HMX BO3JCHUCTBHS. DKOJOTHYECKAs XapaKTepUCTHKA BHA. [IoHATHE 00 3KOIOTHUECKUX
cuctemax. llenu nuranus, Tpoduyeckue ypoBHH. broreoreHos kak skocuctema. buocdepa — rirodaabHast s3KocucTeMa. YUeHHE
B.1. Bepuaackoro o 6mochepe. Poiab KUBBIX opraHm3smMoB B Guochepe. bruomacca. buomornueckuit kpyrosopor (Ha mpuMepe
Kpyrosopora yriepoga). OCHOBHbIC HamnpaBICHUS BO3JCHCTBUS uenoBeka Ha Owuochepy. Tpancdopmariuiss eCTECTBEHHBIX
9KOJIOTHUECKUX cHcTeM. OCOOCHHOCTH arpo3KOCUCTEM (arpoIeHO30B).
JemoHcTpanuu Dkonorndeckue (pakTopsl U UX BIMSHUE Ha OPTraHU3MBl. MeXBHIOBbIE OTHOIICHUS: TAPAa3UTHU3M, XUITHIHYECTBO,
KOHKYPEHIUS, CUMOHO03. SIpyCHOCTh pacTuTeIbHOTO coolIecTBa. KpyroBopot yriepona B Ouochepe. 3amoBeTHUKH U 3aKa3HUKH
Poccuu.
IIpaktuuyeckoe 3amsTrie Ne 14 CocraBieHHe CXeM Iepeldadd BelecTB W dHeprum (umemei muranus). CpaBHHUTEIbHAS 2
XapaKTEepPUCTHUKA MIPUPOTHBIX 3KOCUCTEM U arpOdKOCHCTEM CBOEH MECTHOCTH. Perienre 3KoJ0rHieckux 3a1ad.
[IpakTudeckoe 3ansaTue Ne 15 AHanu3 u olleHKa MOCIIEACTBHI COOCTBEHHOM JISATSIIEHOCTH B OKPYKAOIIEH cpefie, TI00aIbHBIX
JKOJIOTHYECKUX MPOOJIEM U ITyTeH UX PEIICHUS.
CamocrosTenpHas padbora 7
IloaroToBKa YCTHBIX BBICTYIUICHHMH 10 3aJaHHBIM TeMaM, 3cce, JOKIanoB, pedepaToB, MHIUBUAYAILHOTO TPOEKTa C
WCTIOJIb30BaHHEM WH(GOPMAITMOHHBIX TEXHOJIOTHIA, SKCKYPCHU H JIP.
KonTponbHoe 3ansaTHE - MU (HEepeHIIMPOBAHHBIN 3a4eT 2
Bcero uacos: 72 ayn.
26 cam.
98 makc.
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No obhwbdRE

© o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

Tembl pepepaToB (I0KJI2T0B) U HHANBUAYAJIBHBIX MPOEKTOB:
Marepust, GopMBbI ee TBUKECHHUS U CYILIECTBOBAHUSI.
IIepsbiit pycckuit akageMuk M.B. JIoMoHOCOB.
HckyceTBo 1 npoliecc No3HaHUs.
®u3nKa U My3bIKaJIbBHOE HCKYCCTBO.
[BeTOMYy3BIKa.
®u3nka B COBPEMEHHOM LIUPKE.
®u3nyecKkue METOAbl UCCIEIOBAHNS TAMATHUKOB UCTOPUH, APXUTEKTYPHI U MPOU3BEICHUM
HCKYCCTBa.
HayuHo-TexHnueckuii mporpecc u npoodaeMbl SKOJIOTHH.
buorexHonorus u renHast UHxeHepuss — TexHonoruu XXI Bexa.
HanoTexHosorus kak NPUOPUTETHOE HAIIPABJICHHWE pa3BUTHUA HAYKH WU NPOU3BOACTBA B
Poccuiickoit denepanuu.
OxpaHa OKpy>KaroIel cpesibl OT XUMUYECKOTO 3arpsI3HEHUS.
PactBOpBI BOKpYT Hac. YcTpaHEHHE KECTKOCTH BOBI HA IPOMBIIIEHHBIX IPEATPHUITHSIX.
Hcropust BO3HUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMHH.
VYreBoabl U UX POJIb B JKUBOU IIPUPOJIE.
Kupbl Kak IPOAYKT NUTAHUS U XMMHUECKOE ChIPbHE.
HexBartka nmposoBOIbCTBHS KaK ri100aibHast IpobaeMa 4eIoBeYecTBa U IyTH €€ peIIeHus.
CpencTBa rUTHEHBI HA OCHOBE KHCIIOPOICOAEPKAIMX OPTaHUYECKUX COETUHEHUM.
CuHTeTHYEeCKHE MOIOIIUE CPEACTBA: TOCTOMHCTBA U HEJOCTATKH.
Heduuut Oenka B MUINEBBIX MPOAYKTAX M €ro MPEOJOJIEHHE B pPaMKax TIJI00abHON
IIPOJIOBOJILCTBEHHON IPOrPaMMBI.
B.U. Bepnaackwuii u ero yuenue o 6uocdepe.
Hcropus u pasBuTHE 3HAaHUH O KIIETKE.
Oxpy:xarolas yeJIoBeKa Cpe/ia U €€ KOMIIOHEHTBI: Pa3InYHbIe B3TJISAbI Ha OJJHY POOIeMy.
[Momynsmus Kak equHUIA OUOTOTUYECKOM IBOTIOIHH.
[Tonmynsus Kak sKoJI0ruyecKas eauHuIA.
CoBpeMeHHBIE B3Il Ha OMOJIOTHYECKYIO 3BOIOIHIO.
CoBpeMeHHBbIE B3IJISIbI HA TPOUCXOXKACHHUE YEJIOBEKA: CTOJKHOBEHUE MHEHM.
CoBpeMeHHbBIE METOBI UCCIIEOBAHMSI KIIETKH.

Cpenbl 00MTaHHUS OPraHU3MOB. IPUUNHBI PA3HOOOPA3HSI.
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHON JUCIHUILIVHBI

3.1. MaTepuajJbHO-TeXHHYECKOE 00ecneuyeHue
Peamuzamust  mporpamMmbl  y4eOHOW  TUCHUIUIMHBI  TpeOyeT  Hajauume  y4eOHOTro

kabuHeTa(ayauTopun), ONOINOTEKH C YUTATHLHBIM 3AJI0M.

10.

11.

12.

13.
14.

Oo6opynoBanue yueOHOro kabuHeTa(ayIuTOPUH):

- MIOCA/IOYHBIE MECTA MO KOJUYECTBY 00 yUaIOIIUXCS;
- pabodee MeCTO MPeno/IaBaTes;

- KOMIUICKT y4eOHO-HArJISTHBIX TOCOOMIA.
TexHHUYECKHE CPEICTBA O0YUCHUS:

- KOMITBIOTED.

3.2. UudopmanmonHoe obecnevyeHue 00ydeHust
IlepeyeHb yueOHBIX U3IaHUI, HHTEPHET PECYPCOB, JONOJHUTEIbHOMN JIUTEPATYPHI

OCHOBHBIE UCTOYHUKHU
Msxumes I'.41., Byxosnes b.b. ®usuka. Yueonuk mins 10 ki, —M.: [Ipocsemenue, 2008. —
c. 186.
Msxumes I'.4., Byxosnes b.b. ®u3uka. Yueonuk mins 11 kin. —M.: [Ipocsemenue, 2008. —
c. 186.
[TerpocoBa P.A., TI'onos B.II., CuBornazoB B.M., Ctpayr E.K. EcrecTBO3HaHuMEe M OCHOBBI
skojoruu. Ydyebnoe nocodue st cryaeaToB CI1O.- M.: JIpoda, 2009. —.302.
buprokoBa H.A. OcHoBbI 3konoruu. YueOHoe mocodbue s cryaentoB CIIO.- M.: Brmanoc,
2008. —.238.
Koncranturos B.M., Uenuaze 10.b. Dxonornvyeckne 0CHOBBI MPUPOIOIIONB30BaHUS. YUeOHOE
nocobue s crynentoB CIIO. —M.: Akanemusi, 2006.-¢.206.
[Terynun O.B. Ypoku 6uonorun B 11 knacce. — SApocnasnp, 2005.-¢.302.
INabpuensu O.C., OctpoymoB W.I'. Xumus s mpodeccuii U CHeruaibHOCTEH COIMAIbHO-
SKOHOMHUYECKOTO ¥ TYMaHUTApHOTO MPOPUICH: YICOHHUK I CTYI. YUPESKICHUH Cpea.nmpod.
obpas. M., OUL] «Axanemusi», 2014.
INa6puensu O.C. Xumus. [Ipaktukym: yaeb.mocodue. M., 2014,
Enxuna JI.B. buonorus. Bech mkonbHbIN Kypc B Tabnumax. M., 2010.
Epoxun FO.M. Xumus: 3agaun U ynpaxHEeHUs: yd. MOC00. A CTYI. YIPESKISHUNU Cper.Ipod.
obOpazoBanus. M., 2014.
Epoxun FO.M. COopHHK TECTOBBIX 3aJaHUN MO XUMHUHU. y4e0.mocoOue I CTYA. YIPEKIACHUI
cpen.mpod. obpazoBanus. M., 2014,
Koncrantuaos B.M., Pezanos A.I'., ®aneera E.O. buonorus: ydeOHHUK TSI CTY. yUpEKACHUI
cpen.mpod. odpazoBanus. mox pea. B.M.Koncrantunosa. M., 2014,
Hemuenko K.D. ®usuka B cxemax u tabnunax. M., 2014.
Cawmotinenko I1.1. ®usuka mis npodeccrii U CienuaibHOCTEH CONMAIBHO-I)KOHOMUYECKOTO U

TyMaHUTApHOTO Tpoduiel: ydeOHUK s CTYyA. YUpexKACHHH cpea.npod. odpazoBaHus. M.,
2014.
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15. Camoiinenko [1.1. CoopHuk 33124 1o pusnke A npodeccuii U CneruaaIbHOCTeH CoIMaabHO-
HKOHOMHYECKOT0 ¥ TYMaHUTAPHOTO MpoQuiIeil: yd. mocol. I CTyI. yUpexaeHui cpea.npod.
obpazoBanus. M., 2014.

16. XuMus: 3IeKTPOHHBINA yueOHO-MEeTOaNYecKuii KoMIuieke. M., 2014.

HNutepHeT-pecypcesl

www.class-fizika.nard.ru (&racchas mocka ist TF0003HATEIBHBIX ).

www.physiks.nad/ru (@u3nka B aHUMAITUAX>).

www. interneturok. ru (Bumeoypoku mo mpeaMeTaM IKOJIbHON MPOrpaMMbI»).

www. chemistry-chemists. com/ index. htmli§krponHbIibKypHan «XUMHKHHUXHUMUSY).

www. pvg. mK. ru gmumnuana «[lokopu BopoObeBbI TOPHI»).

www. hemi. wallst. ru (Xumusi. O6pa3zoBaTesbHbII CAaUT IS IKOJLHUKOB).

www.alhimikov.net Q0pa3oBarenbHbIil CAUT IS IIKOJIHHUKOB).

www.chem.msu. su3(iekTpoHHast OUOIUOTEKA TI0 XUMUH).

www. hvsh. ru fkypaan «Xumus B mKose»).

www.hij.ru (kypran «Xumust U )KU3HB).

www. biology. asvu. ru Hcs Owuosiorus.CoBpeMeHHass OWOJIOTHsS, CTaThH, HOBOCTH,
OoubnnoTeka).

www.window.edu.ru/window Haunoe OKHO 1ocTyma K o00pa3oBaTelbHBIM pecypcam
HNHurepHera
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4. KOHTPO.Ib u OLIEHKA PE3YJbTATOB OCBOEHUS YYEFHON JUCIHUILIUHBI

KoHTpo:b u o1ieHKa pe3ynbTaToB OCBOEHUS y4eOHON AUCUUIIIMHBI B paMKaX TEKYIIEro KOHTPOJIS OCYLIECTBISIETCS MPernojaBaTesieM B poLecce

MPOBEACHUS TPAKTUYECKUX 3aHIATHI, CEMHHAPOB, CEMUHAPOB — TMCKYCCHM, & TAK)KE BBITTOJTHEHHUST 00YyJarOIIMMUCS WHINBUIYAITbHBIX 33JIaHUN, TAKHX

KaK HamucaHue pedepara, MOArOTOBKA JIOKIAA.

[IpomMexyTouHas aTTecTalus OCYHIECTBIAETCS B BUe TU(PPepeHInpOBaHHOTO 3a4€eTa.

Pe3yabTaThl 00y4eHust
(ocBOeHHBIE yMeHUS,
YCBOEHHbIE 3HAHMSA)

OcHOBHBIE IOKA3aTe/ 1N OLEHKH pe3y/ibTaTa
OcHOBHBIE BUIBI y4eOHOI AEATEILHOCTH CTYICHTOB (Ha YPOBHE y4eOHBIX JICHCTBHIA)

yMeTb:

- OPHEHTUPOBATHCS B
COBpPEMEHHBIX HAYYHBIX
MOHATHSIX M HHGpOpMAaIUU
€CTECTBCHHOHAYYHOTO
COJICpIKaHuS;

- paboTath c
€CTECTBEHHOHAYYHOU
UHpOpMaITHEH:

- BIIQJICTh METOJAaMHU MOWCKA,
BBIJICTISITE CMBICIIOBYIO OCHOBY
M OLCHHMBATh JIOCTOBEPHOCTH
WHPOPMALUH;

- UCTIONIb30BaTh
€CTCCTBCHHOHAYYHBIC 3HAHHS B
MOBCETHCBHOW  JKM3HH  JUIS
obecnieueHus 0e30macHOCTH
KU3HENEATENFHOCTH,  OXPAHBI
3JI0pPOBbSI, OKPY)KAIOIIEH Cpebl,
sHEeprocOepekeHus

3HATD!

- OCHOBHBIC HAayKH O TIPHPOIE,
UX OOLIHOCTh U OTIIUYUS;

- ©CTECTBEHHOHAYYHBIH METO[
MO3HAHMUS U €T0 COCTABIISIOIINE,
SIMHCTBO 3aKOHOB IPHUPOJIBI BO

du3zuka

BBencuue

Pa3Butne crmocoOHOCTEH SICHO U TOYHO U3JaraTh CBOM MBICIH, JIOTHYECKA OOOCHOBBIBATH CBOKO TOUYKY 3PCHHS, BOCIIPHHUMATH
Y aHAJTU3UPOBATh MHEHHUS COOCCEIHUKOB, IIPU3HABAS MIPABO APYTOTO YelIOBeKa Ha MHOEe MHEHHE. [IpruBeneHne mpruMepoB BIIUSHUS
OTKPBITHHA B (PU3UKE HA MTPOTPECC B TEXHUKE W TEXHOJIOTHH IPOU3BO/ICTBA

MexaHnunka

Kunemaruka

O3HAKOMIICHHE CO CIIOCOOaMM OIMMCAHUS MEXAHMYECKOTO JBIKCHHS, OCHOBHOM 3amadeii MexaHWKW. V3ydeHne OCHOBHBIX
(M3MYECKUX BEIMYMH KHUHEMATUKU. TIEPEMEIICHUS, CKOPOCTH, yckopeHHs. HalimroneHne OTHOCUTEIHHOCTH MEXaHHUYECKOTO
nBrkeHus. DopMyTHPOBAHKE 3aKOHA CIIOKEHHS CKOpOCTeH. MccenoBanre paBHOYCKOPEHHOTO TPAMOIMHEIHOTO ABMXKCHUS (Ha
mpuMepe CBOOOIHOTO MAafeHHst Teld) W PAaBHOMEPHOTO [BMKEHHS Tejda IO OKPYKHOCTH. [IOHMMaHWe CMBICIa OCHOBHBIX
(hM3UYECKUX BEIMYWH, XapaKTePU3YIOIUX PABHOMEPHOE JIBUKCHHE TEJIa TI0 OKPYKHOCTH

Jlunamuka

[NonuMaHue CMBICIIA TaKMX (PU3UUECKUX MOJEJCH, Kak MaTepualibHAs TOYKa, MHEpIHAJIbHAsS CHCTeMa OoTcueTa. M3aMepeHue
MaccChl Tella Pa3InYHbIMU crocobamu. M3MepeHue cuil B3aMMOJICHCTBHS Tell. BBIUMCICHHE 3HAYCHUS YCKOPEHHS TEl 110
M3BECTHBIM 3HAUCHUSM JICUCTBYIOIIHUX CHJI U MacC TeJl. Y MEHHUE Pa3indarh CUIY TSHKECTU U Bec Tena. OObsCHEHNE U IPUBEICHUC
MIPUMEPOB SIBIICHUS HeBecOMOCTH. [IpMeHeHNEe OCHOBHBIX MOHATHH, OPMYI U 3aKOHOB IMHAMUKH K PEIICHUIO 33]1a4

3aKOHBI COXpaHCHUS B MEXaHUKE

OOBscCHEHUE PEaKTUBHOTO JIBWKCHUSI HA OCHOBE 3aKOHA COXPaHEHUs MMITyNibca. [I[piMeHeHne 3aK0Ha COXpaHEHUS UMITYJIhca
JUTSL BBIYMCIICHUS U3MEHEHHI CKOPOCTEH Tel MpU UX B3aMMOJCHCTBHAX. BrrumciieHue paboThl CHI M M3MCHECHUS KHHETUYECKON
SHEPTUH Teina. BBIUuCIeHne MOTCHIIMAIBHONW YHEPTHH TENl B TPABUTAIMOHHOM II0Je. XapaKTePHUCTHUKA IMPOU3BOIUTCIHLHOCTH
MaIlIMH M IBUTATEJIEH ¢ NCIO0JIH30BaHUEM ITOHITUS MOIIIHOCTH

OCHOBBI MOJNIEKYJISPHOHW (DU3UKHU U TEPMOJAMHAMUKA

MounekyispHast Gpu3uka

DopMyIHpPOBAHHE OCHOBHBIX ITOJOXKEHUN MOJEKYJISIPHO-KUHETHISCKOW TeOopru. BBIMONHEHHE DKCIICPUMEHTOB, CITYXKAIIHX
000CHOBaHMEM MOJICKYJIIPHO-KWHETHUECKON Teopun. HaOnromeHne OpOyHOBCKOTO JBWXKCHUS | siBieHHA auddysuu.
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Bcenennoi;

- B3aHMMOCBS3b MEXIY
HAayYHBIMA  OTKPBITHSAMH U
pa3BUTHEM TEXHUKHU U
TEXHOJIOTHH;

- BKJAJ BEIHKAX YYCHBIX B
(¢hopMUpOBaHUE  COBPEMEHHOM

CCTCCTBCHHOHAYYHON KapTHHBI
MUpa

OnpeneneHne MmapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAaHWM YPAaBHECHHUS COCTOSHUS HJICATBHOTO Tasa.
[Ipencrasnenue B BUae rpaduka H30XOpHOT0, H300apHOT0 M H30TEPMHUUECKOT0 MPOIeCCOB. BhIUncieHHEe cpeIHell KMHETHYECKOM
SHEPrUU TEIIOBOrO JBMXKEHUS MOJIEKYJ 0 U3BECTHOM TeMIlepaType BellecTBa. M3MepeHne BIaXXxHOCTH BO3AyXa

TepmoanHaMuka

DKCHepUMEHTAIIFHOE HCCIeI0BaHUE TEIUIOBBIX CBOWCTB BeIecTBa. Pacder KomWyecTBa TEIUIOTHI, HEOOXOIMMOTO s
OCYIIIECTBIICHHS TIpOIiecca MPEeBpaIeHns BEeIIeCTBA U3 OAHOTO arperaTHoro COCTOSHUSA B Apyroe. PacueTr nm3MeHeHNs BHyTpeHHEH
SHEpPruM Teji, paboThl W TEPEJAHHOTO KOJIMYECTBa TEIUIOTHl Ha OCHOBAaHMHU TEPBOTO 3aKOHa TepMoauHaMuKH. OOBsICHEHHE
MPUHIUIIOB I€UCTBUS TEIUIOBBIX MAITUH

OCHOBBI 3JIEKTPOAMHAMHUKHA

OneKTpocTaTHKa

Brluucnenue cunm B3aMMOJCHCTBUS TOUCUYHBIX AIEKTPUUCCKHUX 3apsoB. BhluucieHue HampsHKEHHOCTH U MOTEHIMAala
ANEKTPUIECKOTO OISl OJHOTO M HECKONBKUX TOYEYHBIX 3apsAoB. M3mepeHue pa3HOCTH MOTEHHIUANOB. [IpuBeneHre mpumepoB
MIPOBOJHUKOB, JTUAJIEKTPUKOB M KOHAEHCATOpOB. HabmroaeHne siBIeHus 2IeKTPOCTaTHUECKON MHIYKITUHN U SBJICHUS TOJSIPU3ALIIN
NIARJIEKTPUKA, HAXOASIIETOCS B JIEKTPUUECKOM TI0JIE

DIIeKTPOCTATHKA

Brrunicnenne cunm B3aMMOAEWCTBUS TOYEYHBIX OJICKTPUYECKUX 3apsioB. BrlumcieHne HANpsHKEHHOCTH W TOTEHIHAala
BIEKTPUUECKOTO TMOJISI OJHOTO M HECKOJIBKUX TOUYCYHBIX 3apsnioB. V3MepeHue pa3HOCTH moTeHIuanoB. [IpuBeaeHne npumepon
MTPOBOIHUKOB, TUAJICKTPUKOB M KOHJeHCATOpOB. HaOmroneHne SBIEHUS DIICKTPOCTATHYSCKON MHITYKITUH U SBJIICHUS TTOJIIPU3AIIUN
TIUDIIEKTPUKA, HAXOSIIErOCs B 3JIEKTPHUECKOM ITOJIE

[TocTostHHBIN TOK

W3mepenre MOIIHOCTH 3eKTpuUecKoro Toka. M3mepenue DJIC M BHYTPEHHETO COMPOTUBJICHHUS UCTOYHHMKA Toka. COOp u
WCTIIBITAaHUE JJIEKTPUIECKUX IIeTIel C pa3TUIHbIM COeIMHEHHEM MTPOBOIHUKOB, pacieT UX MapaMeTpoB

MarnuTHoOE 1nosne

HaGmonenue neiicTBUs MarHUTHOTO TIOJISL HA TIPOBOJHHUK C TOKOM, KQpTUHOK MarHUTHBIX mosiell. @opMynupoBaHue mpaBuiia
JIEBOM PYKW JUIsI OTpe/eNieHHs HampaBieHHs cuibl Amrepa. Bpruncienve cui, AEWCTBYIOIIMX Ha TMPOBOJHHUK C TOKOM B
MarHMTHOM I10JIe, OObSCHEHUE MPUHIINITA AEHCTBUS EKTpoABUraTend. MccienoBanue sBICHUS SJIEKTPOMAarHUTHON MHIYKITUU

Konebanus v BOHBI

MexaHndeckue KojaeOaHUs U BOJTHBI

[IpuBeneHue HpUMEPOB KoJieOaTeabHBIX IBMKCHHMU. McclemoBaHue 3aBUCMMOCTH IEepHOJa KOJCOaHHWH MaTeMaTHYEeCKOI'o
MasTHHUKa OT €ro JUIMHBI, MacChl M aMIUTUTYIbl KojieOanui. OIpeneneHne YCKOPEHUS CBOOOIHOTO MAajeHUs C TOMOIIBIO
MaTeMaTHYeCKoro MasiTHuka. HabOmiogeHue konebaHuii 3Bywaiero Tena. [IpuBeneHue 3HAYCHHSI CKOPOCTH PACIpPOCTPaHCHUS
3BYyKa B Pa3IUYHBIX Cpe/iax. YMEHHE OOBICHATh HCIIOF30BAaHUE YIBTPA3ByKa B MEIUITHE

DeKTpOMarHuTHBIE KOJIEOaHUS U BOITH

HaGmonenne ocrumiorpaMM TapMOHHYECKUX KoNeOaHWd cuibl Toka B Ienu. OOBSICHEHWE MPEBpAIICHUS DSHEPTUH B
UjcabHOM KOJIe0aTeTbHOM KOHTYpe. M3ydeHne ycTpolicTBa M MPUHIMNA JISHCTBHS TpaHC(hopMaTopa. AHAIHU3 CXEMBI IepeIadn
ANIEKTPOIHEPTHH Ha OombIne paccTosHus. [[puBeneHre npuMepoB BUAOB PaIuOCBI3H. 3HAKOMCTBO C YCTPOMCTBAMH, BXOISIIINMHU
B CUCTeMY pagrocBs3u. O0CykIeHue 0COOCHHOCTEH PacpOCTPAHESHUS PaTUOBOJIH
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CBeTOBbBIC BOJIHBI

[IlpuMeHeHHEe Ha TpPaKTHKE 3aKOHOB OTPAKEHUS M TIPEIIOMIICHHS CBETa TNpH pelleHuH 3anad. HaOmroneHwe sBICHUS
Tudpaknuu U JUCTICPCHUH CBETa. YMEHHE CTPOUTH M300pakeHHs MPEIMETOB, JaBaeMble JTUH3aMHU. PacyeT ONTHYECKOW CHUIIBI
JIUH3BI

DJIeMEHTHI KBAaHTOBOH (DM3UKH

KBaHTOBBIE CBOMCTBA CBETA

Habnronenne dporoanekrpuyeckoro sdexra. Pacuer MakcMMaibHOM KMHETHYECKOI SHEPTHH 3JIEKTPOHOB Npu GoToddderTe

®duzuka aToMa

HaGmonenue tpekoB anbda-dyactuil B kamepe Buibcona. Perucrpaliius saepHbIX U3AyYSHHH C ITOMOIIBI0 cueTdrka I eirepa.
Pacuer sHeprum cBs3u aTOMHBIX sizep. [loHMMaHue IEHHOCTH Hay4YHOTO MO3HAHU MUPa HE BOOOIIE JJIsl YSJIOBEYECTBA B 1IETIOM, a
IUIs1 KaKI0ro 00yYaromerocs JMYHO, IIEHHOCTH OBJIAACHUS METOIOM HAYYHOTO MO3HAHUS AJISl TOCTHIKEHHs ycTexa B JI000M BHIE
MPAKTHYECKOH e TeNbHOCTH

BcenenHas u ee sBosIIOLUA

Crpoenue u pa3sutre Beenennoit

OO0BsICHEHNE MOJIETH pacImpsronIeiics: Becenennoi

[Tpoucxoxnenne CoOTHETHONH CUCTEMBI

Habnronenue 3Be3n, Jlynsl u muanet B Teneckon. HabnroneHne COTHEYHBIX MATEH ¢ TOMOUIBIO TEJIECKOIa

Xummus

Brenenue

PackpeiTue BKIlaga XUMUUECKONH KApTUHBI MUPa B SAUHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa. XapaKTePUCTHKA XUMHUH KaK
MIPOM3BOAUTEIHHON CHITBI O0IIIECTBA

Baxneiire XuMU4e€CKUE NOHATUSA

YMeHue gaTh OMpenescHUEe U ONEPUPOBAThH CICAYIOINIMMHI XUMUYECKUMHU MOHATUSIMU. «BEIIECTBO», «XUMHUYECKUN 3JIEMEHT,
«aToM», <MOJIEKYJa», <OTHOCHTEIbHBIE aTOMHAs M MOJIEKYISIPHAS MAacChl», «I0H», <@QIUIOTPOIHUS», W30TOMIBD, XUMHUYECKast
CBSI3Bb», <QIEKTPOOTPUIATENFHOCTEY, «BAJIEHTHOCTBHY», <CTENEHb OKHCICHUS», «MOJb», MOJISIPHASs Macca», «MOJIAPHBIA 00BeM
ra3000pa3HbIX BEIIECTB», <BCIISCTBA MOJICKYJISIPHOTO M HEMOJCKYJISPHOTO CTPOCHUS», PACTBOPBD», <@ICKTPOIHUT U
HEIJICKTPOIUT», <QICKTPOJUTUYECKAST AUCCOLUALUS», <OKUCIUTENb M BOCCTAHOBUTENB», <OKUCICHHUE U BOCCTAHOBIICHUEY,
«CKOPOCTh XUMHUYECKON PEaKIHM», <XHMHUIECKOEC PABHOBECUEY, «YTIICPOIHBINA CKENeT», «PYHKIIMOHAILHAS TPYIIa», 30MEepHUsI»

OCHOBHBIC 3aKOHBI XUMUU

OopMyIHpOBAaHUE 3aKOHOB COXPAHEHHUSI MACCHl BEIIECTB M TOCTOSHCTBA COCTaBa BEIIECTB. YCTAHOBJICHHE NPUYUHHO-
CIICZICTBEHHOM CBSI3HM MEXJIY COJCpPKaHHEM OSTHX 3aKOHOB W HalHMCaHWEM XHMHUYECKHX (GopMyn W ypaBHeHWH. PackpbiThe
(U3UIECKOr0 CMBICTIa CHMMBOIHUKHU Ileprommueckoil TaOaumbl XuMHUeCKuX sieMentoB J[.M.Menneneesa (HOMEpPOB 3jIeMEHTa,
Mepuo/ia, TPYIIbI) U YCTAHOBJICHUE MPUYMHHO-CIICACTBCHHOM CBSI3U MEXKIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMUA M3MCHCHHUS
CBOWCTB 3JIEMCHTOB U 00pa30BaHHBIX MMH BEILECTB B IIEPUOJaX U rPpyNIax. XapaKTepUCTHKA JIEMCHTOB MaJIBIX TIEPUOJIOB IO UX
nojoxxeHuto B [lepuoanueckoit cucreme JI.M1.Menpeneena.

OCHOBHBIC TEOPUHU XUMUU
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YCcTaHOBJICHHE 3aBHCUMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOCHUS aTOMOB OOpa3yrOIIUX MX XUMHUYECKHUX DJIEMEHTOB.
XapakTepucThKa BaXXKHEUIIMX THIIOB XMMHYECKHUX CBSI3€l M OTHOCHUTENIBHOCTH ATOM THHONOruH. OObSCHEHWE 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTAUIMYECKUX perieToK. DOopMyIupoBaHUE OCHOBHBIX MOJIONKEHUN TEOopUu
AIEKTPOIUTUUECCKON TUCCOLMALIMM U XapaKTEPUCTHUKA B CBETE STOM TEOpUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coequHeHul. DOopMyIMpPOBaHUE OCHOBHBIX IIOJIOXKEHUH TEOPUHM XUMUYECKOTO CTPOEHHSI OpPraHWYECKUX COEAMHEHUN W
XapaKTepUCTUKA B CBETE 3TON TEOPUU CBOMCTB BAXKHEHMIIINX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUH.

Baxueiiive BemiecTBa U MaTepuaibl

XapakTepHucTHKa CTPOCHHS ATOMOB M KPHCTAJIOB M HAa 3TOH OCHOBE — OOINUX (PU3UYSCKUX U XUMHUYCCKHX CBOWCTB METAJIIIOB
W HEMeTalyioB. XapaKTepHCTHKa COCTaBa, CTPOEHHWS, CBOWCTB, MONY4YEHHs W TPUMEHEHHE BAXKHEHIINX HEMETaJUIOB.
XapakTepHuCTHKa COCTaBa, CTPOCHHSI M OOIIMX CBOMCTB BAXKHEHIIIMX KJIACCOB HEOPraHMYECKUX coenHeHUH. Onrcanue coctaBa u
CBOWMCTB BaXXKHEUIIHMX MPEJCTABUTENCH OPraHMYECKUX COCIMHEHHWI: METAHOJIA W STaHOJa, CIOXHBIX 3(QUPOB, XKHUPOB, MbBLI,
KapOOHOBBIX KHMCJIOT (YKCYCHOM KHCIIOTHI), MOHOCaxapumoB (TIIFOKO3bI), TUCAXapHIOB (caxapossl), MoJIHcaxapuaoB (KpaxMaia u
EJUTION03bI), AMUHOKHUCIIOT, OSJIKOB, HCKYCCTBEHHBIX M CHHTETHYCCKUX TIOJIMMEPOB.

XUMHUUYECKUH A3BIK U CHMBOJIMKA

Hcnonp3oBanne B ydeOHOM H MPOeCCHOHAIBHON ACSITCIPHOCTH XHMHUYECKHMX TEPMHHOB WM CHMBOJUKH. HaswiBanwme
M3YYEHHBIX BEUIECTB MO TPUBHAIHLHOM MM MEXIYHAPOTHOW HOMEHKIATYPE U OTPAKEHHUE COCTaBa 3TUX COEAMHEHUHN C MIOMOIIBIO
xuMu4YecKuX popmyin. OTpakeHre XUMUYIECKUX TPOIIECCOB C MIOMOIIBIO YPAaBHCHUN XUMUYCCKUX PEAKIIHIA.

XuMHUeCKUe peakiuu

OO0BsacHeHUe CYIHOCTH XUMUYECKUX TporieccoB. Kimtaccupukaiius XuMUYeCKIX peakui 10 Pa3InIHBIM MPHU3HAKAM.

XUMUYECKUHN SKCIIEPUMEHT

BrimonmHeHHe XMMUYECKOTO SKCIICPHMEHTA B TIOJHOM COOTBETCTBUHM C IpaBWIAMHU TEXHUKH Oe3omacHocTH. HaOmronenwe,
(hMKCcHpOBaHNE M OMICAHNE PE3YIbTATOB MMPOBEICHHOTO IKCIIEPUMEHTA.

Xumudeckast nHGOpMAaIus

ITpoBeneHHEe CaMOCTOATEILHOIO TOMCKA XUMHUECKOW HH(MOPMAIMKM C HCIONB30BAaHHEM PA3IUYHBIX MCTOYHHKOB (HAydHO-
MOMYJIIPHBIX U3/IaHHUN, KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); MCIOIb30BAaHUE KOMITBIOTEPHBIX TEXHOJIOTHIl st
00pabOTKH U Tiepeiadn XUMUYECKOW HH(OpMAIMK U ee TPEICTABICHHS B PAa3IMIHBIX (OpMax.

[MpodunsHOE U MpodeccroHaTbHO 3HAYUMOE COICPIKAHUE

OOBbscCHEHUE XUMHYECKUX SBICHHW, TMPOUCXOJANIMX B TpUPOAE, OBITYy M Ha mnpousBojcTBe. COOMIOJCHHUE NpaBUI
9KOJIOTHYECKH TPAMOTHOTO TIOBEJICHHS B OKpYyXaroriei cpeae. OneHKa BIUSHUS XUMHYECKOT0 3arpA3HEHNS OKPYKAIOMIEH cpebl
Ha OpPTaHU3M YEJIOBEKa U JIPYTHE JKUBBIC opraHu3Mbl. COOII0ICHHIE MTPaBIIT O€30IIACHOTO OOpAICHHUS C TOPIOYUMH ¥ TOKCHIHBIMHU
BellleCTBaMH, J1abopaTOPHBIM o0opyaoBaHueM. Kputndeckasi oleHKa JOCTOBEPHOCTH XUMUYECKONH WH(OpPMAIMU, TOCTYTAONIeH
W3 pa3HBIX HCTOYHUKOB.

Buosnorus

Buonorust — cOBOKYITHOCTh HAayK O XHUBOM MpHUPojie. MeTo bl HAYYHOT'O TTO3HAHUS B OMOJIOTHH

3HaKOMCTBO C 00BEKTaMHU M3y4eHHUs Ouosoruu. BeIsBieHue ponu OHOJOTHHM B (POPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA U MPAKTUYECKON JIEATEIbHOCTH JIFOIEH.

Knetka
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3HaKOMCTBO C KJIETOUYHOW TEOpUEH CTPOCHUS OpraHm3MoB. l[lomydeHwe TpeNCTaBICHUS O pOJIM OPraHUYECKUX U
HEOpPTaHWYECKUX BEIIECTB B KJIETKE. 3HAHHE CTPOCHHSA KJIETOK IO pe3yibTaraM pabOThI CO CBETOBHIM MHKPOCKOIOM. YMEHHE
OINMKCHIBATh MHUKPOIPEAPAThl KJICTOK PACTCHUN. YMCHHE CPaBHUBATh CTPOCHHE KJIETOK PACTEHUH W KUBOTHBIX IO TOTOBBIM
MUKpOIIpenapaTam.

Opraam3m

3HaHHE OCHOBHBIX CIOCOOOB pPa3MHOXKEHHWS OpPraHU3MOB, CTaJW{ OHTOTeHe3a Ha MpHUMEpe YeloBeKa. 3HaHWE TPHUYMH,
BBI3BIBAIOIINX HApPYyIICHUS B Pa3BUTHH OPraHU3MOB. YMEHHE MOJb30BaThCS TEHETHYECKON TEPMUHOJOTHEH M CHUMBOJIUKOH,
peniaTh MpOCTeHINE TeHETHYSCKHUE 3a/1aur. 3HAHHE OCOOCHHOCTEH HACICICTBEHHOW W HEHACICACTBCHHON M3MEHUMBOCTU U UX
OHMOIOTHYECKOH POIH B SBOIIONNH YKHBOTO.

Bun

YMeHue aHaTU3upOBaTh U OLICHUBAThH PA3JIMYHBIC THITOTE3bI MTPOUCXOK/ICHUS )KU3HA Ha 3eMile. Y MCHHE ITPOBOJIUTH OTMCAHUE
ocobell omHOro BHIa Mo MopdoiorudeckoMy Kpurepuio. Pa3BUTHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTh CBOHM MBICIH,
JIOTUYEeCKH OOOCHOBBIBAaTh CBOIO TOYKY 3pPEHUS, BOCIPHHUMATh M aHAIM3UPOBATh MHEHHMS COOECeIHHMKOB, MPWU3HABas MPaBO
JIPYTrOTO 4YeJIOBeKa Ha WHOC MHEHHE. YMEHHE JOKa3bIBaTh POJCTBO YEJIOBEKAa M MIICKOIMTAIONIUX, OOIIHOCTh M PaBEHCTBO
YeJI0BeYeCKHX pac.

DKOCHCTEMBI
3HaHWE OCHOBHBIX 3KOJOTMYSCKUX (DAKTOPOB M WX BIHSHUSA Ha OpPraHU3MbL. 3HAHUE OTIMYUTCIBHBIX IMPU3HAKOB
HCKYCCTBEHHBIX COOOINECTB — arpo3kocucteM. [loilydeHue NpeNCTaBlIeHUS O CXEME 3KOCHUCTeMBl Ha mpuMmepe Ouochepsl.

JleMoHCTpaIss yMEHHUS TIOCTAHOBKH IIEJIEH [EATEIHHOCTH, IUIAHUPOBAHWE COOCTBEHHOW IEATEIHHOCTH JUISI JTOCTHKCHHS
MOCTaBJICHHBIX LEJeH, NpPeNBUIICHUS BO3MOXHBIX PE3yJbTAaTOB OSTUX MACUCTBUM, OpraHu3aludyd CaMOKOHTPOJS U OLICHKH
MOJTyYEHHBIX pe3yNbTaToB. OO0y4YeHrne COONIOICHUIO TIPABUI TIOBEJCHUSI B MPUPOJIE, OSPEIKHOMY OTHOIICHUIO K OMOJIOTHYECKUM
00BbeKTaM (pacTEHHUSIM M KMBOTHBIM U MX COOOIIECTBAM) U MX OXpaHe.
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