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I. TIOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 0011e00pa3oBaTENLHOTO y4e0HOTO npeaMeTa
«EcrecTBO3HaHMe» MpeaHA3HAYEHA ISl M3YYEeHHsS €CTECTBO3HAHUS B IIpeneliax
OCBOGHHUSI OCHOBHOM mpodeccuoHanbHON o00pa3zoBaTenbHON mporpammbl CIIO
(OIIOIT CIIO) Ha 0a3e OCHOBHOTO 0OmIEro 0Opa3oBaHUS NPU MOATOTOBKE
cnenuanuctoB cpennero 3seHa ([IICC3) rymanutapuoro npoduis.

[Iporpamma pazpaborana B coorBeTcTBUU ¢ TpeboBanusmu ®I'OC cpennero
oO1ero oopazoBaHusi, YTBEPKACHHOIO MpUKa3oM MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoin @enepaunu ot 17 mas 2012 roga Ne 413, npeabsBiaseMbIX K
CTPYKTYpE, COAEpPKAHMIO U IUIAHUPYEMBIM pe3yJibTaTaM OCBOEHHUS Y4eOHOTro
npeamera «EcTecTBO3HAHUE» C y4ETOM NMPUMEPHOM OCHOBHOW 00pa3oBaTENbHOMN
porpaMMbl CpeaHero ooiiero oopazoBanus (0100peHa peeHueM ¢GeaepaibHOTo
y4€OHO-METOIMUECKOTO OOBEIMHEHHUS 110 001IeMy 00pa30BaHUIO, TPOTOKOJI OT 28
nroHsg 2016 1. Ne 2/16-3).

VYueOupiii npeamer «EcTecTBO3HaHME» BXOAMT B COCTaB 005A3aTEIbHOU
npeametHor obnactu  «EctectBennbie Hayku» @OI'OC cpemnero oOriero
oOpaszoBanusl, siBasieTcst coctaBHOU 4dacTeio IIIICC3. EcrecTBO3HAaHME M3ydaeTcs
Ha YPOBHE C y4€TOM TPEOOBAHHMI T'YMaHMTAPHOTO MPOPuUiIs MPOPECCHOHATBHOTO
oOpa3oBaHus, JUIsl KOTOPOro BBIOOp Mejeld CMel@aercs B MparMaTH4YeCKOM
HANpaBlICHUH, MPEAYCMATPUBAIONIEM YCWJICHHE W PACIIUPEHHUE MPHUKIATHOTO
XapakTepa U3y4eHHs eCTECTBO3HAHUS, TPEUMYIIIECTBEHHON OPHUEHTALUN Ha CTHJIb
MO03HABATEJIbHOM 1€ATEIbHOCTH.

Nzyuenue yuebHOTrO npenmMera «EcTecTBO3HaHHE)» AOKHO 00ECTIEUUTh:

. c(hOpPMHPOBAHHOCTh TMPEACTABICHUN O COIMATBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (DAKTOpPaX CTAHOBIICHUS €CTECTBO3HAHMS;

. c(OpPMHPOBAHHOCTH JIOTHYECKOTO, AHAITUTUYECKOTO MBIIIICHHUS;

. c(OpPMHPOBAHHOCTh YMEHUW MNPUMEHSTH MOJYYEHHbIE 3HAHUA TpPU

pelIeHUH Pa3IMYHbIX 33]1a4;

. c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O €CTECTBO3HAHMHM KaK YacTH
OOIIEYeIOBEYECKON KYJIBTYPhl, YHHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOLECCHI U SIBJICHMUS.

B TemaTmdeckux miaHax mporpaMMbl yUeOHBINM MaTepuas MpeCTaBIeH B
dbopMe dYepenyromerocs pa3BepPThIBAHUS OCHOBHBIX COJIEPXKATEIbHBIX JIMHUI
(BemecTBa, 3aKOHbBI, TCOPHUH, IIOHITHUS, aHATIU3, CHHTE3).

N3yuenune obmeoOpazoBaTeIbHOTO yueOHOTO TpeameTa «EcrecTBo3Hanue»
3aBepIIAETCs MOJIBEICHUEM UTOTOB B (pOpMe IK3aMeHAa B paMKax MPOMEKYyTOUHON
aTTeCTalui O0yJaroIuXCs.



1.  TINTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O
I[NPEIMETA

JInunocTHbIe pe3yabTaTthl (Tabmuma 1)

4) chopMUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JMAJOre
KYJBTYp, @ TaK)K€ Pa3INuHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MECTa B MOJHUKYJITYPHOM MHUDE;

5) cpopMUPOBAaHHOCTH OCHOB CaMOpAa3BUTHS M CaMOBOCIIUTAaHUS B
COOTBETCTBUM C OOLICYETOBEUECKUMU LEHHOCTAMU U HJ€aJaMHM Tpa’KIaHCKOTO
o0I1ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIBHOM, TBOPYECKOW H
OTBETCTBEHHOM JI€ATEIbHOCTH;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, AETHMH MIIAJIIIETO BO3PAaCTa,
B3pOCIbIMH B 00pa3oBaTeNbHON,  OOIIECTBEHHO  MOJE3HOM,  Yy4eOHO-
HCCIIEIOBATENCKOM, MPOCKTHOM U IPYTHX BUIAX JACSITEIbHOCTH;

9) TOTOBHOCTH U CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCJE
caM000pa30BaHUIO, Ha MPOTSHKEHUU BCEH >KU3HM; CO3HATEIbHOE OTHOIIECHHE K
HENPEpPhIBHOMY 00pa30BaHUIO KaK YCIIOBUIO YCIEUIHOW Npo(eCCHOHATBHOU U
OOIIIECTBEHHOM J1€ATEIbHOCTH;

10) scTeTruecKoe OTHOILIEHHE K MUPY, BKIIFOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHHIA;

14) chopMupOBaHHOCTH SKOJOTHUYECKOTO MBIIIJICHUS, TOHUMAHUS BIMSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COIMAIBHOM
Cpelbl; MPUOOPETEHHUE OIBITA SKOJIOr0O-HANPaBIECHHON AESITEIbHOCTH;

MertanpeameTHble pe3yJibTaThI

1) ymeHHne caMOCTOSITENIbHO OIpPENEATh eI JESTEIbHOCTH U COCTaBIATh
IUTaHbl JAESTENBHOCTH; CAMOCTOATEIBHO OCYILIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHHOCTh; HCIIOJNB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTMKEHHSI TIOCTABIICHHBIX II€JIeH W pealn3aliy IUIAHOB JIESTeThHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

2) yMmMeHHME NpPOAYKTMBHO OOHIaThCS M B3aMMOJAEWCTBOBAaTH B Ipoliecce
COBMECTHON  NI€ATENbHOCTH, YYMTHIBATh TMO3UIMHU  JPYTHX  YYAaCTHHKOB
nesTenbHOCTH, 3()(PEKTUBHO pa3pemaTh KOH(DIUKTHL;

3) BiaxeHue HaBBIKAMM I[IO3HABATEJIbHOM, y4eOHO-MCCIEI0BATENbCKOW U
MPOEKTHOM JESATENbHOCTH, HaBbIKAMU pa3pelieHHus MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a/a4,
IPUMEHEHHUIO Pa3INYHbIX METOJ0B 03HAHNUS;

4) TOTOBHOCTHh U CIIOCOOHOCTh K CaMOCTOSITEIbHONW HH(OPMALIMOHHO-
MO3HABATEJIbHOM JESTeNbHOCTH, BIIAJICHHE HABBIKAMH MOJyYEHHUs HEOOXOIUMOM
uHbOpMaIMU U3 CIOBapEil pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PATUYHBIX
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UCTOYHUKAX MH(POpMALIUM, KPUTUYECKH OLEHHUBAThL M HHTEPIPETUPOBATH
uH(OpMAIUIO, TOJIYYaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

9) BianeHue HaBBIKAMHU [I03HABATEIBHOW pedlieKCMM Kak OCO3HAHUs
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHUM, TPAHUI] CBOETO 3HAHUSI U HE3HAHMUSI, HOBBIX MO3HABATEIbHBIX 337a4 U
CPEACTB UX JOCTUKECHHUS.

IIpenmeTHbIe pe3yabTaThl

1) cdhopMUpOBAaHHOCTH TPENCTABICHUNA O 1EJIOCTHOW COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHE MUpPA, O IPUPOJIE KaK €IUHOU LIEJIOCTHON CUCTEME,
O B3aMMOCBSI3H YeJIOBEKa, MPUPOJIBI U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BcerleHHOM;

2) BHIaJieHUE 3HAHUSIMU O HauOOJEe BAKHBIX OTKPBITUSAX U JIOCTUKEHUSX B
00J1IacTU €CTECTBO3HAHUS, MOBJIMSIBIIMX HA IBOJIIOIUIO TIPEJCTABICHUN O IPUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

3) chopMUPOBAHHOCTb YMEHUS NMPUMEHATh €CTECTBEHHO-HAYYHBIC 3HAHUS
JUIsT OOBSCHEHMSI OKPYXKAIOIIUX SIBJICHUM, COXPAHEHHS 3/I0POBbs, OOECIeUeHUs
0€30MacHOCTH  KU3HENEATETbHOCTH, OEpPEeKHOrO0 OTHOIIEHUS K MPHUPOJE,
PalMOHAIBHOTO MPHUPOAOIOIb30BaHUsA, a TAKKE BBINOJHEHUSI POJIA TPAMOTHOIO
NOTpeOuTENS;

4) cpopMUPOBAaHHOCTh MPEACTABICHUM O HAYYHOM METOJIC ITO3HAHUS
MPUPOJIBI U CPENICTBAX M3YUYCHUSI MEraMHUpa, MaKpOMHUpPA U MUKPOMUPA; BIaJCHUE
MpUEMaMH €CTECTBEHHO-HAYYHBIX HaOJI0/ICHUH, OMBITOB UCCIEAOBAHUN U OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

5) BIajeHue MOHATUWHBIM aIapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOITUM
MO3HABaTh MUP, Y4aCTBOBATh B JUCKYCCHUSX MO €CTECTBEHHO-HAYYHBIM BOMIPOCAM,
UCIIOJB30BaTh  pa3iMYHbIE  UCTOYHUKM  HWHGOpPMALUM I8  MOATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHLCS K coobmenussm CMU, coaepxatmum
Hay4HYI0 HH(OpMaIuIo;

6) cPopMHPOBAHHOCTh YMEHUM TOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAyYHOTO 3HAHUS JIJIS KOKJOTO YEJIOBEKa, HE3aBUCUMO OT €r0 Po(deccrHoHaIbHOM
NeATEeIbHOCTH, pa3nnyaTh (DAaKThl W OILIEHKH, CPAaBHUBATH OIEHOYHBIC BBIBOIBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPHUEB C OMPEIACICHHOMN
CUCTEMOU LIEHHOCTEM.



1. COAEPXAHMUE YUEBHOI'O ITPEJAMETA, KYPCA

EcrecTBo3HaHue
Beenenne
®duzuka — (¢QyHIaMeHTalbHAas Hayka O mpuponae. EcrecTBeHHO-HAyUHBIN

METO/]I IO3HAHMS, €70 BO3MOKHOCTU U TPAHUIBI TPUMEHUMOCTH.
DKCNEPUMEHT U TE€OpHUs B MPOIIeCCe MO3HAHUS MPUPOJbl. MoaennupoBaHue
dbu3nyeckux SBJICHHN MU TpolieccoB. EcTecTBeHHO-Hay4dHas KapTHHA MHpa U €e
Ba)KHEHIIINE COCTABIISIONINE.
EnuHcTBO 3aKOHOB MPUPOBI U COCTaBa BelllecTBa BO Beenennoil. OTKphITHs
B (hr3nMKe — OCHOBA IIPOrpecca B TEXHUKE W TEXHOJIOTHH MPOU3BOICTBA.

Mexanuka

Kunemaruka. Mexannueckoe aBuxeHue. Cucrema orcuera. Tpaekropus
nwxkenus. Ilyte. Ilepememenue. PaBHOMEpHOE NIPSAMOJIIMHENHOE JIBUKEHHUE.
CkopocTtb. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABWIKEHHS. 3aKOH CJIOXKECHUS
ckopocTtelt. ['paduku nBrKeHUS.

Cpennsis CKOpOCTh PU HEPABHOMEPHOM JIBMKEHUU. MTHOBEHHAS! CKOPOCTh.
PaBHOyCKOpEeHHOE NPSIMOJIMHEMHOE NBMXKEHHE. YckopeHue. CBOOOJHOE MajeHue
tesl. KpuBosimHENHOE IBMKEHHE. YTIIOBas CKOPOCTb. PaBHOMEpHOE IBUXKEHUE 110
OKPYXHOCTH. LIeHTpOoCcTpeMUTENIBHOE YCKOPEHHUE.

JAumnamuka. Macca u cuna. BzaumoneiicTBue Tesl. 3aKOHBI JTMHAMUKU.
Cunel B npupone. CrocoObl u3Mmepenusi cui. MHepruanbHas cucreMa oTcyeTa.
3aKOH BCEMUPHOTO TATOTEHUsA. HeBecOMOCTb.

3akoHbl coXpaHeHMs B MexaHuke. Vmmynbc Tenma. 3aKkOH COXpaHEHUS
uMIyjbca. PeakTuBHOE nBH>KeHUE. Mexanudeckas padorta. MoiHocTs. Pabota
CUJIbI TATOTEHHUS, CUJIbl YNPYTOCTH W CWJIbl TpeHUsA. MexaHuuyeckas SHEPTHUS.
Kunernueckast sueprusi. Kunermueckass sHepruss u pabota. [loTeHrnumanbHas
SHEpPrusi B TIPAaBUTALMOHHOM 1mojie. lloTeHimanbHass 3HEprus  yrupyro
nehopMUPOBAHHOTO TeJa. 3aKOH COXpPaHEHUS MOJTHOW MEXaHUYECKON YSHEPTHH.

OcHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIMHAMUKHI

Mouekyasipaasi Gpu3nKa. ATOMUCTHYECKAS TEOpPUS CTPOCHUS BELICCTBA.
HaOmronenuss v OMBITHI, MMOJATBEPKIAIOINIME ATOMHO-MOJIEKYJISIPHOE CTPOCHUE
BemiecTBa. Macchl M pazMepbl MOJIEKYJI. TEIIOBOE JBUKEHHUE YACTHI[ BEIIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanvHblii ra3. Temmeparypa Kak Mepa CpegHeu
KUHETUYECKOW DJHEPrMd YacTUL. YPAaBHEHHWE COCTOSHHMS HJIECAJIBHOIO Tasa.
N3omporieccsl u ux rpaduku. OOBsICHEHNE arperaTHBIX COCTOSIHUM BEIECTBA U
(Ga3oBbIX MEPEXOJ0B MEXIYy HHMHU Ha OCHOBE AaTOMHO-MOJIEKYJSPHBIX
MPEICTABIICHUM.



CBsA3b MEXIy HABICHUEM M CpPEIHEW KUHETUYECKOW SHEPrueil MOJIEKYJ
ra3za. Pabora raza. Moaens sxuakoctu. [loBepXHOCTHOE HATSHKEHUE U CMauUBaHUE.
Kpucrannmuueckue n amopdHbie BemecTBa. JKuaKkue KpucTalibl.

Tepmoannamuka. BHyTpeHHsss sHeprus. Pabora u Temioornada Kak
cocoObl M3MEHEHWs BHYTpeHHeW oHepruu. IlepBblii W BTOpPOH 3aKOHBI
TepMoarHaMuKh. [lpuHnuner perictBus TtermoBbix MammH. KIIJ[  TemmoBbix
nBuraresieil. TenaoBble MAIIMHBI U UX TPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI,
CBSI3aHHBIC C PUMEHEHUEM TEIUIOBBIX MAIlMH, U IPoOJIeMbl SHEProcOepeIKeHHUS.

OCHOBBI IEKTPOAUHAMUKHU

JJIeKTPOCTATHKA. B3auMoJelcTBUE 3apsSKEHHBIX TEl. DJIEKTPUUYECKUI
3apsA.  3aKOH  COXPAHEHHsI  JJIEKTpUUYECKOro  3apsaa. 3akoH  Kynona.
DIIEKTPOCTATHYECKOE TIOJIE, €T0 OCHOBHBIEC XAPAKTEPUCTUKHU U CBSI3b MEXKIY HUMU.
[IpOBOIHUKH U U30JATOPHI B JIEKTPOCTATHYECKOM MOJIE. DIEKTPUUECKA EMKOCTh
KOHJICHCATOpa. DHEPTHUs JIEKTPOCTATHYECKOTO TOJIS.

Hocrosinubiii  TOK. [locTOosiHHBIA snekTpuueckuid TOK. Cuia ToOKa,
HaIpsHKEHUE, AJIEKTPUUYECKOE COMpOTHUBIEHUE. 3akoH Oma i yyacTKa LEenu U
MOJIHOM D3JIEKTpUUYecKor menu. PaboTa M MOIIHOCTh MOCTOSHHOTO TOKa. 3aKOH
Jxoyns—IJlenna. TenmoBoe AEHCTBUE IIEKTPUUECKOTO TOKA. DIEKTPUUECKHUIN TOK
B PA3JIMYHBIX CpPEAax.

MarauTHoe moJie. MarHUTHOE TOJIE U €r0 OCHOBHBIE XapaKTEPUCTHUKHU.
JlelicTBUE MAarHWTHOrO TOJII Ha NPOBOJHMK C TOKOM. 3akoH Awrepa.
Onektpoapurarens. Cuna JlopeHna. SIBieHHE 3IEKTPOMArHUTHOM WHIYKIIUH.
3akoH nayeKTpoMarHuTHOM wuHAYKuuu. IlpaBuno Jlenma. CaMoOuHIyKIMS.
NHIyKTUBHOCTh. DHEPTUSI MATHUTHOTO TTOJIS.

Konebanust 1 BOJIHBI

Mexannuyeckue kojedaHusi U BOJHbI. CB0OOOIHBIE KosneOanus. Ilepuop,
4acToTa M aMIUIUTYyJla Kojiebanuid. ["apMoHndeckue kojiebanus. MaremaTuyecKkuit
W TOpPYXUHHBIM MasTHUKH. [IpeBpalleHHe SHEprMM TIpU TAPMOHUYECKUX
KOJIEOaHUSX.

MexaHudeckue BOJIHBI U MX BHJbl. 3BYKOBBIE BOJHBL. YJBTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK M €0 UCIIOJIb30BAHUE B MEIUIIMHE U TEXHUKE.

JJIeKTPOMATHUTHBIE KoJIe0aHus U BOJIHBI. CBoOoHBIE
ANeKTpoMarHuTHele KoseOanus. Konebatenbubiii koHTYp. Dopmyna Tomcona.
BbIHYyX1I€HHBIE AJIEKTPOMATrHUTHBIE Kosie0aHusl. ["'apmoHnyeckue
AIIEKTPOMArHUTHBIE KOJeOaHUsl. OJIEKTpUYECKUH pe3oHaHC. llepeMeHHBI TOK.
Onextporenepatop. Ilomydenne wu mnepemaya 3nekTposHepruu. I[Ipobremsr
IHEProCcCOepeIKEHUSI.



DJIEKTPOMarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BOJIHBL. — CKOpOCTH
ANEKTPOMArHUTHBIX  BOJH.  [IpuHOMNBI ~ pagMoOCBS3M U TEJIECBUACHUS.
Hcnonp30BaHrEe 31EKTPOMArHUTHBIX BOJIH PA3JIMYHOIO JUAIa30Ha B TEXHUYECKUX
CPEACTBAx CBA3U, MEIULIUHE, IPU U3YYEHUU CBOMCTB BEUIECTBA.

CBeToBble BOJIHBI. Pa3BuTHE NMPEACTABICHHA O MPUPOAE CBETA. 3AKOHBI
OTpakeHusi W TpenomieHus cBera. MHtepdepenmus ceta. Judpakmus caera.
Hudpakuonnas pemetka. [lonspuszanus csera. J(ucnepcus caera.

JInn3zel. opmyna ToHKOM JTMH3BL. ONTHYECKHUE TPUOOPHI.

DneMeHThl KBaHTOBOM (U3UKHU

KBaHTOBBIE cCBOMCTBAa cBeTa. PaBHOBECHOE TEILUIOBOE W3JIyYCHHUE.
KBantoBass rumnore3a Ilmanka. @otosnexkrpuueckuit 3¢Gdext. YpaBHeHUE
OliHmTerHa Ui BHemHero Qoroaddexra. doron. JlaBnenue cpera. Jlyamusm
CBOICTB CBETA.

®du3uka aroma. Mogenu ctpoenust atroma. Onsit Pezepdopaa. Tloctynater
bopa. OObsicHeHME JMHENYATOro CIEKTpa BOJIOPOJAa HAa OCHOBE KBAHTOBBIX
noctynaroB bopa. Ilormomenue u wucmyckaHue cBeTra aroMoM. KBaHTOBas
sHeprus. [lpuHumMnm feilicTBUA HW  HWCHOJB30BaHHWE Ja3epa. Onruueckas
CIIEKTPOCKOMUS KaK METOJ] U3YUYEHHUsI COCTaBa BEILIECTRA.

du3uKka aTOMHOIO siipa U 3JeMeHTapHbIX YacTtul. CocTtaB U CTpoeHUE
aToMHOro sigpa. CBOWCTBa SANEPHBIX CHJI. ODHEPrus CBA3M U AEPEKT MaCChl
aTOMHOTO sifjpa. PaguoakTBHOCTh. BUabl paJiOaKTUBHBIX MNPEBPAIICHUN. 3aKOH
paauoakTUBHOTO pacnaaa. CBONCTBA HOHUBUPYIOIIMX SAECPHBIX U3IYYEHUH.
PannoakTuBHbBIC M3IIyYEHUS U UX BO3JCHCTBUE HA KUBBIE OPTaHU3MBIL. fJIepHbIE
peakiuu. SnepHas >HeEpreThka. JJEMEHTAapHble 4YacTUlbl. DyHAaMEHTaJbHbIC
B3aMOJIEUCTBHS.

Xumus

OO6mas ¥ HeopraHU4ecKast XUMUs

Beenenne

XHUMHUYECKasi KapTHHA MHpa KaK COCTaBHAs YacTb €CTECTBEHHO-HAYyYHOU
KapTUHBl Mupa. Poib XMMHMM B KU3HU COBpeMeHHOro oomiectBa. Hoselimme
JOCTHIKEHUsI XUMUYECKOW HAyKH B IUIAHE DPa3BUTUS TEXHOJOTHM: XUMHYECKas
TEXHOJIOTUSI—OMOTEXHOJIOTHSI— HAHOTEXHOJOorus. [IpuMeHeHue JOCTUXKEHUMU
COBPEMEHHOW XMMUU B TYMaHUTAPHOU cdepe NeaTeTbHOCTH 00IIeCTBa.

OCHOBHBIE IOHATHS U 3aKOHBI XUMUU

[Ipeamer xumuu. BemectBo. Atom. Moiekyna. XUMHUYECKUN 3JEMEHT U
¢dopmMmel ero cymectBoBanusi. [IpocTeie U CIOXKHBIE BEIIECTBA. AJUIOTPOIUS U €€
IIPUYUHBI.



N3mepenne BemectBa. OCHOBHBIE 3aKOHbl XUMUHA. Macca aToMOB U
MOJEKYI. ATOMHasi €eAuHUIA Macchl. OTHOCUTENbHBIE aTOMHAs U MOJICKYJISIpHAs
Maccel. KonnuectBo BemiectBa. [locrossHHas ABoranpo. MonsipHast macca. 3aKOH
ABoraapo. Mossipablii 00beM razoB. Pacuersl mo xumudeckuM Gopmyiiam.

3aKOH COXpaHEHUSI MacChl BEIIECTRA.

Ilepnoanueckuit 3akoH U llepuoanueckas cucremMa XUMUYECKUAX 3JIEMEHTOB
. . MenneneeBa

OtkpsiTue [lepuognueckoro 3akoHa. llepuognyeckas cuctemMma XUMUYECKUX
sanemenToB JI. 1. MenpeneeBa kak rpaduueckoe oroopaxkenue Ilepuoanueckoro
3akoHa. [leprognueckuil 3aKOH U CUCTEMA B CBETE YYEHHS O CTPOCHHHM aToMa.
3aKOHOMEPHOCTH HU3MEHEHUsI CTPOEHUS DJIEKTPOHHBIX OO0O0JIOYEK aTOMOB H
XUMHUUYECKUX CBOWCTB 00pa3yeMbIX 3JIEMEHTAMU MPOCTHIX U CIOKHBIX BEIIECTB.
3nauenue Ilepumoamyeckoro 3akoHa u llepHoaUUecKOM CUCTEMBI XUMHYECKHX
anemeHnToB [[. M. MeHneneeBa il pasBUTHS HAyKH W MOHMMAaHUA XUMHUYECKOU
KapTUHBI MUDA.

Paznmuunbie dopmbl [lepuonnueckoit cucTeMbl XUMHYECKUX 3JeMeHTOB [l.
N. Menneneesa.

Ctpoenue BeniecTna

[Tpupona xumuueckon cBa3u. KoBaneHTHas CBS3b: HEMOJSIPHAS U MOJIpHAs.
Nonnas cBsi3p. KaTtnoHbel u aHnoHbl. MeTayumyeckas cBsi3b. BomopoaHasi CBS3b.
B3anMOCBSI3bp KPUCTAINIMUECKUX PEMIETOK BEIIECTB C PA3JIUYHBIMU THUIIAMU
XAMHUYECKOU CBSI3H.

OOpa3ipl BEIIECTB MU MATEPUATIOB C PA3TUYHBIMM TUIIAMH XUMHUYECKON
CBSI3HU.

Bopa. PactBopsl

Bona B mpupone, ObITy, TEXHUKE M Ha MPOU3BOACTBE. DU3MYECKHE U
XUMHUUYECKUE CBOMCTBA BOJbI. 3arpsi3HUTENM BOJABI M CIIOCOOBI 0UuCTKH. JKecTkas
BOJIa U €€ yMmsardyenue. OnpecHeHue BOJbl. ArperarHble COCTOSIHHUS BOABI U €€
MEePEXObI U3 OJIHOTO arperaTHOro COCTOSIHUS B IPYTOE.

PacTBopeHue TBEpIbIX BEIIECTB W Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEPABIX BEIIECTB U Ia30B OT TeMIEpaTypbl. MaccoBas 107151 BELIECTBA B PACTBOPE
KaK CIIoco0 BBIpaYKEHUSI COCTaBa pacTBOpa.

dur3nyecKrne CBOMCTBA BOJIBL: IOBEPXHOCTHOE HATSKEHUE, CMAUYUBAHHUE.

XUMHYECKUE peaKIun

[TonsiTie 0 XxUMUYECKON peakuuu. Tunbel XxumMuyeckux peaxkuuii. CKopocTh
peakiuuu U GakTopbl, OT KOTOPhIX OHA 3aBUCHUT. TernoBoil 3hdexT Xxumuueckon
peakiu. XUMHIECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIICHHUS.

XUMHUYECKUE PEaKITNH C BBIIEICHUEM TeIoThl. OOpaTUMOCTh XMMHUYECKUX
peaKuui.



3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW PpEaKIUMU OT Pa3IMYHbIX (HaKTOPOB
(Temneparypbl, KOHIEHTPAIMHU BEIIECTB, IEUCTBUS KaTaIlu3aTOPOB).

Heopranuueckue coennHeHUs

Knaccupukanus HeOpraHm4ecKux coeJMHEHN U uX cBoiicTBa. OKCUIBI,
KUCJIOTbI, OCHOBaHWS, COJA. XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN B CBETE TEOPUH SIICKTPOJIUTUUECCKON AUCCOLHMALNH.
[lonstue o rugpomuse coned. Cpega BOAHBIX pPACTBOPOB COJICH: KHCTad,
HEUTpalibHas, 1enoyHas. Bogopoansii nmokasarens pH pactsopa.

Metauibl 1 HeMeTa/LIbl. Metaiuibl. O0mMe Gu3nueckue U XUMHYECKHUE
CBOMCTBa META/UIOB, OOYCIOBJICHHBIE CTPOCHMEM AaTOMOB U KpPHUCTAJJIOB M
MOJIOKEHUEM METANIOB B DJEKTPOXUMHUUYECKOM psay HamnpsokeHuid. OOrmiue
croco0bI nmoayyeHus MetayioB. CIiaBbl: YepHble U 1BeTHbIE. Koppo3us MeTamios
M CIOCOOBI 3aIIUTHI OT HEE.

Hemeramnbl. OOmasi XapakTepuCTUKA TJIABHBIX MOATPYII HEMETAJIOB Ha
puMepe rajnoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIIIOB.

Baxnelimme CcoeIMHEHUST METAUIOB W HEMETAUIOB B IMPUPOAE U
XO3SMCTBEHHOM JEATEIbHOCTA YEJIOBEKA. J3aluTa OKpYXKAloWEl Ccpeasl OT
3arpsA3HEHUS TSHKEJIBIMA METANIAMH, COCIMHEHUSIMHA a30Ta, CEPBI, YTIepoaa.

B3auMozeiicTBue METaIOB ¢ HEMETallaMu (LIMHKA C CEpOM, aFOMUHUS C
H0/10M), pacTBOpaMH KUCJIOT U LIEJI0YEH.

I'openue  MeramioB  (UMHKA,  JKeje3a, MarHusi) B KUCIOPOJE.
B3auMopnenicTBUe a30THOW W KOHUCHTPUPOBAHHOW CEPHOM KHCIOT C MEJbIO.
BoccranoBuTenbHblE CBOMCTBA METAJUIOB. XMMHUECKHE CBONMCTBA COCIMHECHHUU
METAJIJIOB.

Peakiuu oOMeHa B BOJHBIX pacTBopax djekTpoiutoB. Omnpenenenue pH
pacTtBopa CoJiei.

BeiTecHeHue xjopom OpomMa W Hoja U3 pacTBOPOB HX  COJIEH.
BzaumopencTBre METAIIIIOB C PACTBOPAMU KUCIIOT U COJIEH.

Oprannyeckasi Xumust

Opranndeckue CoeIMHEHUS

OcCHOBHBIE TOHATUS OPraHUYECKOM XHMUU U  TEOpHUsl  CTPOCHHS
oprann4eckux coenuHeHuil. [lonsitne nzomepun. Buasl nzomepun: CTpyKTypHas
(YTJIepOTHOTO CKeJNleTa, TOJOXKEHUs KpaTHOW CBsi3u wWid  (yHKIIMOHATIHLHOU
IPYIIIbI), IPOCTpaHCTBEeHHAss. MHOrooOpasue opraHnyeCcKuX COeTUHCHUH.

Yraesogopoasl. [IpenenvHpie u HenpenenbHble yrieBoaopoasl. CtpoeHue
YIJIEBOJOPOAOB,  XAapaKTEpHbIE  XMMHYECKHE  CBOWCTBA  YIJIEBOJOPOJOB.
[IpencraBuTenu yriaeBoAOpOIOB: METaH, TUJIEH, alleTHiIeH, 6en3oi. [Ipumenenue
YTIEBOJAOPOIOB B OpraHMUecKoM cuHTe3e. Peaknus mommmepusarnuu. Hedth, ras,
KaMEHHBIN yTOJb — MPUPOJAHBIE HCTOUHHUKHU YTIIEBOJIOPOJIOB.



Kucaopoacoaepxamme oprannyeckue BemectBa. CriupThl, KapOOHOBBIE
KHUCIIOTBI M CJIOXHBIE dPUPBI: UX CTPOCHHUE U XapaKTEPHbIE XUMUYECKHUE CBOMCTBA.
[IpeacraBuTenn KUCIOPOICOACPKAIIMX OPraHUYECKUX COSTMHEHHI: METHUIIOBBIN U
STWIOBBIA CIUPTHI, [JIMIEPUH, YKCYCHasi KHUCIOTa. Mplla Kak COJU BBICHIMX
KapOOHOBBIX KUCIOT. JKUpPBI KaKk CI0KHBIE 3(PUPHI.

VYTI1eBOBL: TIII0K03a, Kpaxmall, HEJUII0JI03a.

A3oTcoaep:kaliue OpraHnyecKkue COeJUHeHHsl. AMUHBI, aMUHOKHUCIIOTHI,
oenku. CtpoeHue u Ouosorumueckass QyHKiuss OenkoB. XUMHYECKHE CBOWMCTBA
OenkoB. ['eHeTHUeCKas CBSI3b MEXKAY KJIaCCaMH OPTAaHUYECKUX COCAMHEHHM.

JdeMoHCcTpanuu

[lonmydyeHue 3THIEHA W €ro B3aMMOJCHCTBUE C PAaCTBOPOM II€pMAaHIaHaTa
KaJiisg, OpOMHOM BOJIOH.

Peakuust mosmyueHust ykCycHoO-3TuoBoro 3¢upa. KauectBeHHast peakius Ha
ruiepuH. L{BeTHbIe peakuu OENKOB.

XHWMUYECKHE  CBOMCTBA  YKCYCHOM  KHCJIOTBI:  B3aUMOJACHCTBHE  C
uHauKaropamu, Mmetauiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u oCHOBHBIMU
okcugamu (CuO). O6paTumast u HeoOpaTUMasi JeHaTypalus OCIKOB.

IlnacTmaccesl 1 BoslokHa. IloHsaTHe 0 macTtmaccax. TepMoOIIaCTUYHBIE U
TEPMOpPEAaKTUBHbIE TOJUMEphl. OTIENbHbIE NPEICTABUTENIM CHUHTETHUYECKHX U
MCKYCCTBEHHBIX MOJIUMEPOB: (benonohopmanbIerugHbIe CMOJIBI,
MOJIMBUHWIXJIOPU, Te(PIIOH, LEITYTONI.

[lonsiTHE O XHMMHMUYECKMX BOJIOKHax. HarypaibHble, CHHTETHYECKHUE U
UCKYCCTBEHHbIE BOJOKHA. OTHIENbHBIE NPEICTABUTEIN XUMHYECKUX BOJIOKOH:
alleTaTHoe (TpUalEeTaTHbIM IIEJNK) U BHCKO3HOE BOJIOKHA, BUHWJIXJIOPHUIHBIE
(XJI0pYH), TMOJMHUTPWIbHBIE (HUTPOH), TOJMAMUIHBIE (KampoOH, HAMIOH),
noiu3(upHkIE (JJaBCaH).

Pa3znuunbie BUABI JIACTMACC U BOJIOKOH.

O3HaKOMJIEHHE C CHHTETUYECKHMMH U HCKYCCTBEHHBIMH MOJIMMEPAMHU.
Omnpenenenue pa3auvHbIX BUAOB XUMUYECKUX BOJIOKOH.

XUMUS U KU3Hb

XuMHuA M OpPraHu3M 4YejiOBeKa. XMMHUYECKUE DJIEMEHTHI B OPraHU3ME
yenoBeka. OpraHudeckue W HeopraHudeckue emecTBa. OCHOBHBIE KU3HEHHO
HEOOXOJMMbIE COCTUHEHUS: OENKU, YTJIEeBOJbl, KUPbI, BUTAMUHBI. YTJIEBOABl —
[JIAaBHBIM UCTOYHUK DHEPIrUM opranusma. Posb :KupoB B opranusme. X0JeCTepUH U
€ro pOJib B 3/I0POBbE YEIOBEKA.

MuHepanbHble BellleCTBa B MPOJIYKTAaX MUTaHUS, MUIIEBbIE J100aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B 0bITy. Bona. KauectBo Boabl. Moromiye U YuCTALIME CPEACTBA.
[TpaBuna 6e3omacHO pabOTHI CO CpencTBaMH OBITOBOM XUMUM.
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IV. TEMATHUYECKOE IUIAHUPOBAHUE C  VYKA3AHUEM
KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHME KAXJIOU TEMBI

[Ipu peanuzanuu comepkaHusi 001eo0pa3oBaTENILHOTO Y4€OHOTO MpeIMeTa
«ECTECTBO3HAHMUME» B npenenax ocBoenusa OIIOIT CIIO na 6a3e 0CHOBHOTO
oOmero oOpa3oBaHus C MojdydyeHueM cpemnero oomero oopazoBanus (IIIICC3)
MakcHUMallbHas ydeOHasi Harpy3ka oOydarommuxcs coctaBisier 189 gacoB u3 Hux 62
4acoB JICKIUHU, YPOokH, 44 yaca npakTudyeckux 3aHatuii, 20 gacoB 1abopaTopHBIX
3aHATUI; BHEAYIUTOPHAS CAaMOCTOsITeNIbHAs paboTa CTyIeHTOB — 63 yaca.
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TemaTuuyeckoe NVIAHUPOBAHUE

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble padoThl M NPAKTHYECKHE 3AHATHS, CAMOCTOSITEJIbHAS O0bém
HaumenoBanue Tem
padora 4acoB
1 2 3
1 ®usuka
Tema 1.1 O3HaKOMJICHHE CO CIIOCOOAaMH OIMCAHMI MEXaHUYECKOI0 ABIKCHUS, OCHOBHOH 3ajaueii MEXaHUKH, 2J1
Kunemaruka N3yueHre OCHOBHBIX (PU3MUECKUX BEJIMYMH KMHEMATUKH: [IEPEMEILEHUs], CKOPOCTH, YCKOPEHHSL. 2 IIP
HaburoieHne 0THOCUTENbHOCTH MEXAaHUYECKOTO JIBMKeHUsA. DopMynupoBaHue 3aKOHA CI0KEHUS CKOPOCTEH.
HccnenoBanue paBHOYCKOPEHHOI'O IIPSMOJIMHEHHOT0 IBM)KEHUS (Ha IpUMepe CBOOOIHOrO MaJeHus Tel) U
PaBHOMEPHOTO JIBUYKEHUS TeJla [0 OKPYKHOCTH.
[ToHumaHue cMbICIa OCHOBHBIX (DM3MYECKMX BEIWYHMH, XapaKTEpU3YIOIIUX PaBHOMEPHOE JABMXKEHHME Tela 0
OKPY>KHOCTH
Tema 1.2 JIlunamuka [TonnmaHue cMpicia TakuX (PU3MUECKUX MOJIENEN, KaK MaTepralibHasi TOUKa, HHepLUalbHas CHCTEMA OTCUETA. 2 J1
M3mepeHue Macchl Tena pa3InyHbIMU criocobaMu. M3mepeHue cuil B3auMoieiicTBU Tell. Berunciaenne 3HaueHus 2 IIP
YCKOPEHUS TeJl 10 U3BECTHBIM 3HAYEHUSIM JIEHCTBYIOIIMX CUJI M Macc TeJl. Y MEHHE pa3inyaTh CUILY TSDKECTH U BEC
tena. OObsICHEHUE U TPUBEJICHUE IPUMEPOB SIBIIEHUS] HEBECOMOCTH.
ITpriMeHeHre OCHOBHBIX NOHITHM, (JOPMYJI U 3aKOHOB IMHAMUKH K PEHICHHUIO 3a/1a4
Tema 1.3 3akoHBI OOBsicHEHHE PeaKTUBHOTO JBI)KEHHS HA OCHOBE 3aKOHA COXpaHEHUs uMityibca. [I[pumenenne 3akona 21
COXpaHEHUs B COXpaHEHUs NMITYJIbCA /I BBIYMCIICHHUS U3MEHEHUI CKOPOCTEHN TeJ MPU UX B3aMMOJIECHCTBUAX. Beruncnenue 2 IIP
MEXaHHUKE paloThI CHJT M U3MEHEHUSI KWHETUYECKON HEPruy Tesa. Berarcienrne NoTeHIMaabHOM SHEPTHU Tell B
IpaBUTALMOHHOM T0JIe. XapaKTEepUCTUKA TPOU3BOIUTEIBHOCTH MAILIUH U IBUTATENIEH ¢ MCIOJIb30BaHUEM OHSATHS
MOIIHOCTH
Tema 1.4 DOopMyIMPOBAHNE OCHOBHBIX ITOJO0KEHUNA MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH. BhINOIHEHNE SKCIIEPUMEHTOB, 2 J1
MonekynsipHas CITy’KalluX 0O00CHOBaHUEM MOJIEKYJISIPHO-KMHETHYECKOM Teopun. HabmroneHue O6poyHOBCKOTO ABHKEHHS U 2 ITIP
¢buzuka seierus auddys3un. OnpeeneHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUY Ha OCHOBAaHUHM YPaBHEHHS
COCTOSIHUS HleasIbHOTO Tra3a. [IpeacraBienue B Bue rpaduka n30X0pHOTo, H300apHOTO U U30TEPMUIECKOTO
npoueccoB. Beruncienue cpeiHell KHHETHYECKOM SHEPTUU TEIUIOBOTO IBUKEHUSI MOJIEKYJT MO U3BECTHOM
TeMIeparype BemiecTsa. M3MepeHue BIaXXHOCTH BO3ayXa
Tema 1.5 DKCIEepUMEHTAIbHOE HCCIICIOBAaHUE TETUIOBBIX CBOMCTB BelleCcTBA. PacueT KonmdecTBa TeIIOThl, HEOOXOIMMOTO 2J1
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Tepmoaunamuka

AJI OCYIIECTBIICHUA ITPOLECCa MPEBpalliCHUA BCHIECCTBA U3 OAHOT'O arp€raTHoOro COCTOAHUSA B APYroe.
PvaeFHBMeHeHHﬁBHyTpeHHeﬁ3H€pFHHTBH,pa6OTHJlHCpCHaHHON)KOHHHBCTB&TCHHOTBIHaOCHOBaHHH
IICPBOro 3aKOHAa TCPMOJWMHAMMNKH. OOBbsicHEHHE IIPUHIUIIOB HeﬁCTBHﬂ TCIIJIOBBIX MalllMH

DneKTpocTaThKa Beluncnenue cuit B3auMOJEHCTBUS TOYEUHBIX 3JICKTPUUYECKHUX 3apsAI0B. 2 J1
Brruncnenne HalpsHKEHHOCTH M ITOTEHIMANIA DJIEKTPUYECKOT0 TI0JIS OTHOTO M HECKOJIBKUX TOUYEYHBIX 3aps10B. 2 IIP
N3mepenue pasHOCTH ITOTEHIIAATIOB.
ITpuBeneHne NpUMEpPOB IPOBOJHUKOB, IUIIEKTPUKOB U KOHIEHCATOPOB.
Habumonenune siBIeHMs 3J€KTPOCTATUUECKON MHAYKLNHU U SIBJICHUS MOJIIPU3aLUU AUAJIEKTPUKA, HAXOIALIErocs B
IEKTPUYECKOM I10JIE
Tema 1.6 [TocTosiHHBIM N3mepenune MOIHOCTH 3JeKTpruueckoro Toka. Msmepenue 3/1C v BHYTpEHHETO CONPOTUBIICHNS HCTOYHUKA 2 J1
TOK TOKa. 2 IIP
COop ¥ UCTIBITAHKE DIICKTPUIECKUX LIETIEH ¢ Pa3IMIHBIM COCMHEHNEM MTPOBOIHUKOB, pacyeT UX MapaMeTpoB
MarnutHoe noiue HaGnronenue neficTBUS MarHUTHOT'O 1OJIS HA IPOBOJIHUK € TOKOM, KAPTUHOK MAarHUTHBIX MOJIEH. 2 J1
DopmylIHpOBaHUE MTPABHUIIA JIEBOW PYKH JJIsI ONIPEICIICHHS HAIIPABICHUS CUIIbI AMIiepa. 2 TP
Beruucnenue cui, 1eHCTBYIONIMX Ha IPOBOJIHUK C TOKOM B MArHUTHOM I10JI€, OObSCHEHHE IPUHIUIA ACHCTBUS
aneKkTpojasurarens. MccnenoBanue sBIeHNs JIEKTPOMAarHUTHOW HHIYKIIUH
Tema 1.7 [TpuBenenne npumepoB KojaedaTeNbHbIX JBIKEHUI. VccnenoBaHe 3aBUCUMOCTH NTepHoa KosieOaHui 4J1
Mexannueckue MaTeMaTHYeCKOro MasiTHUKA OT €ro JJIMHBI, MacChl U aMILIUTY/Ibl KojeOanuil. Onpenenenrne yCKOpeHust 2 IIP
KoJie0aHUs U BOJIHBI CBOOOTHOT'O TaJIEHHsI ¢ IOMOIIbI0 MaTeMaTHyeckoro MasTHUKa. HaOmronenue koneGanuii 3Bydariero Tena.
[IpuBeneHre 3HaYEHHUS] CKOPOCTH PacIpOCTPaHEHUsI 3ByKa B PA3IMUYHbBIX cpesiax. Y MeHUue OObsICHSATh
WCII0JI30BAHUE YIbTPa3ByKa B MEIULINHE
Tema 1.8 Habmronenue ociuiorpaMM rapMOHUYECKUX KOJIeOaHHUM CHITBI TOKA B LIETIH. 2 J1
DNEeKTpOMarHuTHHIE OObsicHeHHEe TPEBpAIleHHs] SHEPTUHU B HI€aJIbHOM K0Je0aTeIbHOM KOHTYpE. 2 IIP
KoJie0aHUs U BOJIHBI N3yueHne ycTpoicTBa U MpUHIMIA AeHCTBUS TpaHchopmaTopa. AHAIIN3 CXEMBbI IIepeiadn AIEKTPOIHEPI U Ha
6ombine paccrosiHus. [IpuBeaeHne NpuMepoB BUAOB PaIMOCBA3U. 3HAKOMCTBO C YCTPOMCTBaMH, BXOALIUMU B
cucreMy paanocsszu. O0cyxkaeHne 0COOEHHOCTEH pacIpOCTPaHEHUsI PAIHOBOJIH
Tema 1.9 CsertoBble [IpuMeHeHre Ha MPaKTHKE 3aKOHOB OTPAXXEHMsI U IIPEJIOMIIEHUS CBETa MpH pelleHnu 3aaa4y. Habmonenue 2 J1
BOJIHBI SABJICHUSI TU(PPAKLIUHU U JUCIIEPCUU CBEeTa. Y MEHHE CTPOUTh N300paskeHHs IPEIMETOB, JlaBaeMble TUH3aMu. Pacuet 2 ITIP
ONTUYECKON CHJIBI JIMH3BI
Tema 1.10 Habmonenue goroanexrpuaeckoro 3¢ ¢pexra. Pacuer MakcMMaIbHON KHHETHYECKOM SHEPTHH JIEKTPOHOB MPH 2 J1
KBanToBsie cBoiicTBa | GoTtorddexre 2 TP

CBCTa
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Tema 1.11 ®usuxa

®opmynupoBanue nocrynato bopa. HaGmoaenue nuHeiyaToro u HEMpepbIBHOTO CIEKTPOB.

2 J1

aToma Pacuer 4acTOTHI ¥ JIMHBI BOJIHBI UCIIYyCKA€MOTI'O CBETA IIPU IIEPEXOE ATOMA U3 OJJHOTO CTALMOHAPHOI'O 2 IIP

cocTosiHus B ipyroe. OO0bscHeHNe NPUHIMIA JeHCTBUS Jlazepa
Tema 1.12 ®uzuxa Habmonenue TpexoB anbda-dactull B kamepe Bunbcona. Perucrpanus saepHbIX U3TYy4eHUH ¢ TOMOIIBIO 2 J1
aTOMHOTO SI/Ipa U cyeTyuka [eiirepa. PacueT sHepruu cBSI31u aTOMHBIX SAJIEP. 2 11P
AJIEMEHTAPHBIX YaCTHIL [ToHMaHKe EHHOCTH HAYYHOI'O ITO3HAHUSI MUpa HE BOOOILIE /1711 YETIOBEUECTBA B 1I€JIOM, a JJI KayKJ0T0

00yyJaroIerocs IM4HO, IEHHOCTH OBJIQJICHUSI METOIOM HAayYHOI'O MIO3HAHUS JUIsl JOCTUIKEHHUS ycIexa B JII00oM

BU/JIE IPAKTUYECKOH 1€ATEIbHOCTH

2 Xumus

Tema 2.1. ATOMHO-MOJIEKYJIIpHOE yueHue. AToMHas, MoyieKyispHas Macca.JloH. Xumuueckuil snemeHT. Sapo aroma. 2 J1
OcHoBHbIe MOHATHS | 3apsan sapa atoma. MaccoBoe uncno. IIporton. Heittpon. Xumwnueckas ¢dopmyna.M3oton. AsioTpomnus. 2 11P
€CTeCTBO3HAHMAI. OTtHocuTenbHasE Macca aToMa, MoJieKyJibl. MouspHas macca. KonnuecTBo BemecTBa. Moib.

Tema 2.2. 3aKOH COXPAaHEHHUs MacChl BELIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHOLICHHMH. 3aKOH 2 J1

OcHOBHBIE 3aKOHBbI | OOBEMHBIX OTHOIICHHH. 3aKOH ABoraipo. YpaBHenne Menneneesa-Knaneipona 2 TP
eCTeCTBO3HAHUS.

Tema 2.3. Xumnueckas peakius. Peakiiuu: pazinoxeHus, CoeIMHEeHHsI, 0OOMeHa (HeHTpaau3aiim) 471
Tunbl XuMHYeCKHX 2 TP
peakuui. 2 JIP

Tema 2.4. CKopocTh XUMUYECKOH peakiuu. 3aKoH aencTByromux Mace. [Ipasuno Bant-I'odda. Ypasaenue Appenuyca. 2J1
Xumuuyeckas Karanus. TennoBoit a¢ ekt Xxumuueckoi peakiuu. XUMHYECKOe paBHOBECHE. 2 IIP
AUHAMHKA.

Tema 2.5. ITnanerapHast MoAenb CTpoeHUs aToMa. KBaHTOBO-MexaHMUeCKask MOJIEb CTPOEHUs aTroMa. KBaHTOBbIE uncia 2 J1
Crtpoenue aToma. an1ekTpoHOoB. [IpuHumne! 3anonHenus opouraneil. [lonnas snekTpoHHast KOHGUTypaIs XUMUYECKUX 3JIEMEHTOB. 2 [P

Tema 2.6. ITepuoanueckas cuctema xuMudeckux neMeHToB .M. MenneneeBa. CBs3b MEXy CTPOEHUEM IEKTPOHHOMN 2 J1

IHepuoanueckui 000JI0YKH aToMa U XUMUYECKHUMH CBOMCTBAMU dJIEMEHTA.
3akon /I.H.
MenpeieesBa.
Tema 2.7. [Tpupona xumuueckoil cBs3u. KoBaneHTHas CBsA3b: HEMOJSIpHAs U nojsipHas. MoHHas cBs3b. KaTHOHBI M aHUOHBI. 2 J1
XuMnueckas cBsi3zb. | Merammueckas cBs3b. BonoponHas cBsa3b. Kpucramimueckue pemerky BENECTB € pa3IMuHbIMU BUJIAMU 2 11P
XMMHYECKOM CBSI3H.
Tema 2.8. PactBopsl. PacTBopuMocTh. HachilieHHbIE, HEHACHIIIIEHHBIE U NEPEHACHIIIEHHBIE pacTBOPHL. DU3HKO- 41
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Teopust pacTBOpoB. | XUMHUYECKUI Tporiecc pacTBopeHus. CriocoObl BIpaKEHUsI KOHLIEHTPALUK PacTBOPOB. YapuBaHue, pa30aBicHUe, 2 11P
KOHLIEHTPUPOBAHUE PACTBOPOB. 2 TIP
Tema 2.9. DJIEKTPOJIMTHYECKAS AUCCOLUALIMS. DIICKTPOJIUTHI U HEIIEKTPOJIUTHI. CTENEHb 3JIEKTPOJIUTHYECKOM 2J1
Teopus aucconyanuy. Mexanusm JIeKTPOIUTHYECKON TUCCOLUALIMA HOHHBIX 2JIP
3JIeKTPOJIUTUYECKOH BeniecTB. CuiibHbIe 31eKTponuThl. Ciiabbie anekTponuTsl. Heanekrponutel. CTeneHs AUCCOIUAINHN.
AMCCOLMALUN. Koncranrta nuccounanuu.llponsBeneHre pacCTBOPUMOCTH.
Tema 2.10. Nounnsle peakuuu B pactBope. [IpaBuna cocraBiieHUss HOHHBIX ypaBHEHUU peakuuid. [lopsaok 2J1
Honnsble peakuuu. COCTaBJICHUS] HOHHBIX YPaBHEHUH peakluid. Y ClIOBUS HEOOPATUMOCTH peaKluii HOHHOTO OOMEHa. 2JIP
I'uapoaus. PactBOopuMOCTH coJieil, KUCIIOT U OCHOBaHUM B BoJie. lonHOe npou3Benenue Boasl. pH pactBopa.
Onpenenenye ruipoaunsa.
Tema 2.11. Knaccudukanus HeoOpraHnueckux coeAMHeHnH. XUMHUECKHUEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX 4J1
Heopranuueckue COEIMHEHHI B CBETE TEOPUH JIEKTPOIUTHUECKON nucconnannu. Cpena BOAHBIX paCTBOPOB COJIEH: KUCIas, 4 JIP
COeIMHEHHSI. HelfTpanbHas, menoyHas. Boroponusiit nokasarens (pH) pactsopa.
Mertannsl. O6uue cnocoos! noiaydeHus: MmetamuioB. CriiaBel: YepHble U 1IBeTHbIE. Koppo3us MeTaiios u
crocoObl 3amuThl 0T Hee. Hemeramnbl. OO11as xapakTepucTHKa IVIaBHBIX MMOATPYIII HEMETAJJIOB HA IIpUMepe
rajioreHoB. OKUCIIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINH.
Baxneilmune coeMHEHNs] METAJUIOB U HEMETAJUIOB B IIPUPOJIE U XO3IMCTBEHHOM IEATENBHOCTH YEIOBEKA.
3aiuTa OKpy>Karolle Cpe/ibl OT 3arpsi3HEHUs TSHKEJIBIMA METaJIJIaMU, COEIMHEHUSMHU a30Ta, CEephl, YIIIepoJa.
Tema 2.12. MsorooGpa3ue opranndeckux coequHeHUH. OCHOBHBIE MOJIOKEHUS TEOPHUH CTPOCHHS OPTaHUYECKUX 471
Opranuveckue coenuHeHui. MI3omepusi: CTpyKTypHasi, mpocTpancTBeHHas. Kiaccudukanus opraHnueckux coeqnHeHUH. 2 JIP
COCIMHEeHUSI. VYrneBogoposl, UX CTPOEHHE M XapaKTepHbIE XMMHUYECKHe CBOiicTBa. MeTaH, STHIIEH, alleTHJIeH, OEH3O0II.

[IpumeHneHue yriaeBo1opoJ0B B OpraHnyeckoM cuHrtese. Peakius nonumepusanuu. Hedts, ra3, kaMeHHBbIH yroib —
[IPUPOIHBIE HCTOYHUKH YTIIEBOJIOPOIOB.

CnupThl, X CTPOEHUE U XapaKTepHbIE XUMHUECKHEe CBOMcTBa. DTuioBbli ciupt. [ munepun. KapboHosbie
KHUCJIOTBI. YKCYCHasl KUCIIOTa. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIOT. JKUPBI KaK CI0KHBIE H(PHUPHI.
VYTIIeBoIbl: TIIFOK03a, KpaxMmal, HeJUTKI03a.

A3zoTocoaepxKale COeTUHEHNs: aMUHbI, AMUHOKUCIIOTHI, OEJIKH.

I'eneTnyeckas CBA3b MEXy KJIACCAMHM OPTAaHMYECKUX COCTUHEHUM.

CuHTeTHYECKHE NMONMMEPBI: IJIaCTMACChI, KaydyKH, BOJIOKHA.

Motonue u unctsmue cpeacTra. Tokcuunble BemecTBa. [IpaBuna 6e3omacHoi paboThl CO CpeACTBAMU OBITOBOM
€CTECTBO3HAHMSL.
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V. HNHOOPMALIMOHHOE OBECIIEHEHUE YYEBHOI'O
I[TPEIMETA

OcHoBHas yueOHas1 JIUTEPaTypa

Hmutpuena, E. U. ®usuka : yuebHoe nmocodue / E. Y. Imutpuena. - 2-¢ u3n.
- DnekTpoH. TekcTtoBbie NaH. - CapartoB : Al [Iu Op Menua, 2019. - 143 c. -
Pexxum noctyna: http://www.iprbookshop.ru/79822.html - Tekcr: ameKTpOHHBIN.

Owusuka. IlpakTukym mo pemieHuro 3amad : ydueOHoe mocobue / JI. JL

['mankoB, A. O. 3eneBuy, K. I1. Jlarytuna, T. B. MaimyranoBa. — 2-e u3/1., UCTIp.
— Camnkr-IlerepOypr : Jlawp, 2021. — 288 c. — ISBN 978-5-8114-1535-9. —
Tekcr : snexTponHbidt // Jlanb : anekTpoHHO-OMOIMOTEUHas cucrema. — URL:
https://e.lanbook.com/book/168612

Xumus : yueOnoe nocoodue 1 CIIO / cocraButenu I'. FO. Boctpukosa, E.
A. Xopoxopauaa. — Capatos : [IpodobpazoBanue, 2019. — 91 ¢c. — ISBN 978-
5-4488-0369-7. — TekcT : 3/eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs cUCTEMa
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/87280.html

JonosHuTtenbHasi yueOHas JuTepaTrypa

Ackapona, JI. X. Xumus : yueonoe nocodue nis CIIO / JI. X. Ackaposa ;
nox pemakmuedt JI. A. baiikoBoit. — 2-¢ m3g. — Caparos, ExatepunOypr :
[TpodobpazoBanue, Ypansckuii enepansubiii yausepcurer, 2019. — 79 ¢. —
ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : SIEKTpOHHBIA //
DnekTpoHHO-OMOMMoreunas cucrema IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/87899.html

AxwmeroB, H. C. OOmass u Heopranmdeckas xumus : yueOnuk / H. C.
AxmeroB. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, 2020. — 744 c. —
ISBN 978-5-8114-4698-8. — TekcT : »nekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/130476

HposnoB, A. A. Xumus : yueonoe nocodue mis CIIO / A. A. JIpoznos, M.
B. dpo3noBa. — CapatoB : Hayunas kuaura, 2019. — 317 ¢. — ISBN 978-5-9758-
1900-0. — TexkcT : 2meKTpoHHBIN // DnexkTpoHHO-OMOMMOoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/87083.html

3amanuss 10 QU3MKE I8 CaAMOCTOATENBbHONM  pabOThl  CTYJIEHTOB

(MHAMBUyaIbHBIE JOMAITHUE 3aaaHus) : coopHuk 3aaa4d / coct. E. A. Kocapena,

J. A. Mutmuna. — Camapa : CaMapcKuil TOCYJapCTBEHHBIM TEXHHYECKUU
yauBepcuter, OBC ACB, 2018. — 158 c¢. — Pexum pocryna:
http://www.iprbookshop.ru/90489.html — TexkcT : a1neKTpOHHBII

Wsnues, A. JI. ®usuka : yueOnoe mocobue / A. [[. UsnmueB. — 2-e u3f.,

ucnp. — Cankr-IletepOypr : Jlanp, 2021. — 672 ¢. — ISBN 978-5-8114-0760-
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6. — Tekcrt : s1exTpoHHBIN // JlaHb : 3IEKTPOHHO-OMONIMOTEYHAsT cHUCTEMa. —
URL.: https://e.lanbook.com/book/167746

Kysnenos, C. Y. CnpaBounuk no ¢usuke : yuebnoe nocooue ans CIIO / C.
N. Ky3neuos, K. U. Poro3un ; nox pemakuueid B. B. Jlapuonos. — Capatos :
[TpodobpazoBanue, 2017. — 219 c. — ISBN 978-5-4488-0030-6. — TexkcrT :
AJIEKTPOHHBIN // DnekTpoHHO-Onbmmoreunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/66399.html

Hopommmuckuitk WM. W. Xumwusa: yueonuxk gus 10 (11) knacca

oOmieoOpazoBaTeNnbHbIX  OpraHu3anuid.  YriayOonéuuelii  ypoBenr / W.H.
Hopommuckuid, H.C. HoBommuHckas. - Mocksa : Pycckoe cioBo, 2018. - 440 c. -
ISBN 978-5-533-00484-8. - URL.: https://ibooks.ru/reading.php?productid=363460

. - TeKCT: 3JIEKTPOHHBINU.

Pomanoga, B. B. ®usuka. [Ipumepsl pemienus 3aaay : yaueobnoe nocodue / B.
B. PomanoBa. — MuHck : PecnyOnuMKaHCKUM HHCTUTYT HPOQPECCHOHATBLHOTO
obpazoBanus (PUIIO), 2017. — 348 c. — ISBN 978-985-503-737-9. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OMOMmMoTeunas cucrema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/84903

Xumus : yaeobnoe nocodue misg CIIO / M. I'. MBanos, JI. A. Baiikosa, O. A.

2-€ U311, —

Hesonuna, M. A. Kocapesa ; non pepakiuen U. 1. KannanyeHko.
CaparoB, ExarepunOypr : IlpodoOpazoBanue, VYpaibckuili deaepaibHbIi
yauBepcuteT, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— TekcT : 35eKTpoHHBIN // DnekTpoHHO-Onbnnoreynas cuctema IPR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/87902.html

Xumust 1 npodeccuii M CHENUAIbHOCTEM  €CTeCTBEHHO-HAYYHOTO

npoduiis: yueOHUK [mns cpemHero mpodeccuoHaibHoro obpaszosanusi]| / [O. C.
["abpuensn, . I'. Octpoymos, E. E. OctpoymoBna, C. A. Cnankos] ; oz pen. O. C.
["abpuensna. - 6-¢ u3zm., crep. . - Mocksa : Akagemus, 2019. - 393, [1] ¢. — Tekcr :
HEMOCPEICTBEHHBIN.

Yakak, A. A. ®usuka : yueOnoe nocodbue musa CIIO / A. A. Yaxkak, C. H.
Jleryra. — Caparos : IIpodobOpazosanue, 2020. — 541 ¢c. — ISBN 978-5-4488-
0667-4. — Tekct : AMEeKTPOHHBIN // DiekTpoHHO-OuOMMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/92191.html
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