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INOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma  ydyeOHOM  gucruiuinabl - «EcTecTBO3HaHHE
npenHa3HadeHa JUIsl M3yYeHUS ECTECTBO3HAHUSA B YUPEXKACHUAX CPETHETO
npohecCHOHATFHOTO 00pa30BaHMsI, pPeaTH3yIoINUX 00pa30BaTeNbHYIO MPOTPAMMY
cpeanero (moiaHoro) obiero o0pa3oBaHus, MPU MOJATOTOBKE KBATU(PUITUPOBAHHBIX
pabounx ¥ CIeNUaINCTOB CPETHETO 3BEHA.

[Tporpamma BkJItOUaeT B ce0si TPU MHTETPUPOBAHHBIX pasjesa, obyagaromnme
OTHOCHUTEJIbHOW CaMOCTOSITEIbHOCTBIO M LIEIOCTHOCTBIO: «Du3uka», «XuUMHsD,
«buonorus» s yupexaenuir  CIIO, oOecneywBarommx  MOATOTOBKY
KBAUTM(PUITUPOBAHHBIX pab0OUMX 10 TpodeccusiMm COIHaAIbHO-IKOHOMHUYECKOTO
npoduig, B o0beMe 88 uvacoB no dusuke, 52 yaca no Xumuu U 40 yacoB 1o
buosmornn. Takou moaxox K CTPYKTyPUPOBAHUIO COAECPKAHUSA IPOTpaMMbl HE
HapyIIaeT MPUBBIYHYIO JOTHKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUs.

[To conmepkanuto pabouast mporpamma «EcTecTBo3HaHHMe» codeTaeT B cebde
AJIEMEHTHl (U3UKH, XUMUU U OHOJIOTUM U HE SIBISIETCS CYMMOM 3HaHUH 110
¢usuke, xumuu U Ouonoruu. Ilporpamma mpu3BaHa pewmaTh —3aAady
(dbopMUpOBaHHUS 1ETOCTHON €CTECTBEHHOHAYUYHOW KapTHHBI MUPa U 03HAKOMJICHHS
oOyJaroluxcs ¢ METOJaMU IMO3HAHMs, XapaKTEPHBIMH JUJIsl €CTECTBEHHBIX HayK.
Ora 3agaya B OoJiblIEH CTENEHHM COOTBETCTBYET HA3HAUYECHHIO H3yYEHHUS
€CTECTBO3HAHUS B MPO(PHUIAX TYMaHUTAPHOU HAIPABICHHOCTH - ()OPMHUPOBAHUIO
COBPEMEHHOTO HAyYHOTO MHPOBO33PEHHUS, CAMOOMPEACICHUIO JIMYHOCTH B
OKpY>KaroIeM MUpE.

3aMeTHOE  MeCTO B IporpaMMe€  3aHMMalT  HUHTErpupyrollue,
MEXIIPEAMETHbIE HJEM M TEMbl. OJTO, B TIEPBYID OYepellb, COJAECpP’KAHUE,
OCBEIIAIONIEe ECTECTBEHHOHAYYHYI0 KapTHHY MHpa, AaTOMHO-MOJIEKYJISIPHOE
CTPOCHHME BEIIECTBA, IPEBPAILlEHUE HHEPruM, YeJOBeKa KaK OHOJOTHYECKHit
OPraHM3M M C TOYKH 3PEHHsS] €ro XHMHUYECKOTO COCTaBa, a TaKXXe BOIPOCHI

OKOJIOTHH.



B mporpamme miisi conuanbHO-3KOHOMHUYECKOTO TPOGHIL B YUPSKIACHUIX
CIIO npencraBieH COKpAIlEHHBIM, HO JIOCTaTOYHO TPAJULMOHHBIA TIIEPEUYCHb
TUJAKTAYCCKUX €IUHUIIL.

[Ipn opranmzanuu ydeOHOW JEATETHHOCTH OOYYAIOIMUXCS YUYPEKICHUN
CIIO mnoBbIIIIEHHOE BHHUMAaHUE I1€JIECOO0PA3HO YAEIUTh HM3YYCHHUIO pa3eiioB
«Heoprannueckue  coenuHeHus»,  «OpraHuyecKkue  COCIUHEHUS»,  TEM,
OTHOCAIIMXCS K oOmei Owmomoruu: kietka, JIHK — HocuTenb HacneAacTBEHHOM
uH(dOpMaIMK, YPOBHU OpTraHU3aIliU KUBOW MIPUPOJIbI, IBOJIOIMS, PACKPBIBAOIITUX
BIIUSIHUE DKOJOTHUYECKUX (DaKTOPOB Ha pPAa3BHTHE PACTCHUUM M KUBOTHBIX. Ilpum
ATOM yBEJIMYUBACTCS KOJIUUYECTBO JIAOOPATOPHBIX OMBITOB U MPAKTUICCKUX padoT ,

BpeMs Ha UX MPOBEJCHUE.

OcHOBY  mporpaMMbl  COCTaBJISE€T  COJCP)KaHHWE, COTJIAaCOBAaHHO  C
TpeboBaHMsIMU  (DeepaibHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHaapTa
cpenHero (MmoJIHOro) o01ero 0opasoBanus 6a30BOro ypoBHSI.

Pabouas nmporpamma obagaeT psSgoM 0COOCHHOCTEH:

® JaeT  IHMPOKHE  BO3MOXHOCTH  (OPMHUPOBAHHUS  IE€IOCTHOMN
€CTECTBEHHOHAYYHOUN KapTHUHBI MHUpa

® OpUCHTUPYET oOyyJarommxcs Ha oO1ey4ueOHbIe,
OOIIEUHTEIUICKTYaIbHbIe yMEHUS U HaBBIKH, (QopMupyeMmble Ha
MEXIIPEAMETHON OCHOBE

® ycWJieHA MPaKTHYeCKas COCTAaBJISIONIAs Kypca, KOTopas Mpeoiaract
Pa3HOOOpa3HYI0 CaMOCTOSTEIBHYI0, TBOPUYCCKYIO M ITO3HABATEIBLHYIO
JESTENHHOCTD YUAIIUXCS;

® yBelnYeH 00BEM COJIEpKAHUS 32 CUET YaCOB PE3EPBA;

[IpakTUKO-OpHUEHTHPOBAHHBIE 3a/laHus, MPOEKTHAas JeSITENIbHOCTD
00y4aeMbIX, BBITTOJIHEHHE TBOPUYECKHUX 3aJJaHUH M MOATOTOBKA JIOKJIAOB SBIISICTCS
HEOTHEMJIEMOH YacThIO yUeOHOTO MpoIiecca.

Pabouas nporpamma «EcTecTBO3HaHKE» COCTOUT U3 2 TeM N0 XUMHH, 5 TeM

no buonoruu u 4 tem no Pusuke.



Opranuzaiusi 00pa3oBaTeIbHOrO MpolEecca MPEANoNaraeT LIMPOKOe
UCIIOJIb30BaHUEe Takux (opM OOyueHHs KakK JIEKIIMOHHO-CEMUHAPCKUE 3aHSTHS,
MPaKTUKYMBbl, TpyIIoBas padoTa Mo 3apaHee BbIOpaHHOW MpoOiieMe, MOArOTOBKa
nokmanoB u coobmenuit. Ocoboe Mecto B paboueill mporpamme yaeleHO
MPAKTUYECKUM 3aHATUSIM C JKUBBIMH OOBbekTaMu. B mporpamme Hapsay c
7a00paTOPHBIMU M MPAKTUYECKUMH 3aHSATUSMU OPTaHU3YETCS CaMOCTOSTENbHAs
pabora oOydaronuxcs 1o 3aJJaHHON TeMaTHKe.

JIist mpoBepKH 3HAHUN O0YYaIOIIUXCS MCIOIB3YETCSl TEKYIIUH KOHTPOJIb U
MIPOMEKYTOYHAs aTTeCTaIU.

Texymmuii KOHTPOJIb OCYHISCTBIISIETCS HA KaXJOM 3aHsATUU B (opme
BBICTYIUIEHUS C COOOIIEHUEM, BBIIIOJIHEHHUS TECTOBBIX 3aJaHUl, YCTHBIX OMPOCOB,
Oecenpl MO  paHee  M3YYEHHOMY  MaTepuaigy, HUTOTOB  MPAaKTUKYMOB,
TEPMUHOJIOTMYECKHE, XUMUYECKUE W OHOJOTMYECKHUE IUKTAHTHI, 3JIEKTPOHHBIN
KOHTPOJIb, 3a1IMTa pePepaToB, CO3JaHUE NPE3CHTALUH.

[IpomexyTouHas aTTecTalus OCYILIECTBIISETCS B dbopme
b depeHIpoBaHHOTO 3a4eTa.

Pabouass mporpamma opHeHTHPOBAaHA Ha JOCTHXKEHUE CIEIYIOIINX LeJIei:

® (OCBOCHME 3HAaHMU O COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KApPTUHE MUPA U

METOJIaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HamOoJjiee BaXXHbIMU UACSIMU U

JOCTHKEHUSAMM €CTECTBO3HAHMUSI, OKA3aBIIMMHU OMNPEIEIAIONIee BIUSHUE Ha

Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® OBJIaJICHUE YMEHUSIMU IMPUMEHATH IOJIYYEHHbIE 3HAHUA U1l OOBSICHEHHUS

ABJIICHUA OKPYXAIOLIEro MHUpPA, BOCHPUATHS HH(OPMALUUU €CTECTBEHHO-

HAyyHOTO © MpOo(ecCHOHATBHO 3HAUYMMOTO COACpXaHHs; pa3BUTHE

MHTEJUIEKTYaJIbHbIX,  TBOPYECKUX  CIOCOOHOCTEM M KPUTHYECKOIrO

MBIIJIEHUS B XOJAE NPOBEIEHUSA MNPOCTEHIINX HWCCIEAOBAHUM, aHaIn3a

ABJICHUM,  BOCHPUATHS W UHTEPIPETAUUH  E€CTECTBEHHO-HAYYHOUN

uH(popmanuy;



BOCIIUTaHUE YOKJICHHOCTH B BO3MOXXHOCTH ITO3HAHHUS 3aKOHHOM TPHPO/IBI
U UCIOJIb30BaHUS JOCTH)KEHHM €CTECTBEHHBIX HAYK IS pPa3BUTHSA
UUBWJIN3AIMA U TIOBBIIIICHUS KAYE€CTBA KU3HU;

MPUMEHEHUE ©CTEeCTBCHHO-HAYYHBIX 3HAaHUW B  MPO(PECCHOHATBLHON
NEATeTLHOCTH W TIOBCEIHEBHOM KHU3HHM I obOecriedueHus: 0e301acHOCTH
KU3HEACATEIbHOCTH, rPaMOTHOTO WCTIOJIb30BAHUS COBPEMEHHBIX

TEXHOJIOTUI; OXPaHbI 3J0POBbSI, OKPY>KAIOIIEH CPebl.



1. TACHOPT PABOYEHN ITPOTPAMMbBI YYEFHOU
JUCHHUIIVIMHBI OY /.14 ECTECTBO3HAHUE

1.1. OOuacTh NpUMEHEHHUs] IPOrPaMMBbI
Pabouas mnporpamma y4eOHOM auUCHMILIIMHBI «ECTECTBO3HAHUE)» SBIAETCA

4acThbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B

cootBercTBUM ¢ PI'OC mo nmpodeccusam CIIO 29.01.17 «Onepatop Bsi3aabHO-

IBEHHOr0 000py/10BaHU

1.2. Mecto yueOHoM AUCIUATIITAHBI B CTPYKTYpe OCHOBHOM
npo¢eccuoHAIbHOI 00pa30BaTeIbHOI MPOrPaMMBbI

VYueOHas JUCLUIUIMHA «EcrecTBO3HaHME» OTHOCHUTCS K LUKITY

«Ob1eo0pazoBaTeibHas MOJTOTOBKAY.

1.3. Pe3ysabTaThl 0CBOCHUSI Y4eOHOH TUCHUNIIMHBI

OcBoenue cojiepkaHus yueOHoM TucuuIuHbl « EctecTBO3HaHKE» 00ecreuynBaeT

JOCTUXKEHUE CTYJIEHTaMHU CIEAYIOIIUX Pe3yJIbTaToB:

JIMYHOCTHBIX:

- YCTOWYMBBIA MHTEpPEC K UCTOPUHM M JOCTHUKEHUSM B O0JIACTH €CTECTBEHHBIX
HayK,

- YyBCTBO I'OPJIOCTH 32 POCCHICKHE ECTECTBEHHBIE HAYKHU;

- TOTOBHOCTH K MPOJODKEHUIO 00pa30BaHMs, TIOBBIIICHUIO KBATHU(PUKALIUKA B U3
OpaHHON Tpo(deccCHOHaTbHON AESTENIbHOCTH C HCMOJb30BAHWEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHME 3HAYMMOCTU KOMIIETEHLUN B 00JIACTH €CTECTBEHHBIX
HayK JUIs 4eloBeKa M OO0IIecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKHE
JOCTHXKEHUS B 00yacTH (U3UKH, XUMHUU, OWOJOTUU JJIsi TOBBIIICHUS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO pa3BUTHUSA B BBIOpaHHOM
npodeccuoHanbHOM NeSITeNbHOCTH;

- yYMEHHUE MNpPOAHAIM3UPOBATH TEXHOTE€HHBIE MOCIEACTBUSA I OKpYXKarolen

cpeapl, OBITOBOM M MPOU3BOACTBEHHOM JICITCIIBHOCTH YEJIOBEKA;



TOTOBHOCTh CaMOCTOSITEJIBHO JOOBIBaTh HOBBIE ISl Ce€0s E€CTECTBEHHO-
HAay4yHbIC 3HAHUS C MCIIOJB30BAHMEM JUISI OTOTIO JOCTYIIHBIX HMCTOYHHUKOB
nHpopManuy;

YMEHHUE YIPAaBJIATh CBOEHW [O3HABATEIBHOM JEATEIIBHOCTBIO, MPOBOJUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJIEKTYalIbHOTO Pa3BUTHS;

YMEHHUE BBICTpaMBaTh KOHCTPYKTHMBHBIE B3aUMOOTHOLICHHMS B KOMAaHJIE IIO
pElIeHHIO OOUIUX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS,

MeTanpeIMeTHbIX:

OBJIQJICHUE YMEHMUSIMM M HABBIKAMU pAa3JIMYHBIX BHUJIOB II03HABATEIBHOU
JEATENIbHOCTA U1l U3YUYEHUS PA3HBIX CTOPOH OKPYXKAKOILIETO €CTECTBEHHOIO
MHpA;

MPUMEHEHUE OCHOBHBIX METOJOB TO3HAaHUS (HAOMIONIEHUS, HAYYHOTO
HKCIIEPUMEHTA) JUJISi M3YyYEHUS Pa3IU4HbIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPA, C KOTOPHIMH BO3HHKAET HEOOXOJMMOCTH CTAJIKHUBATHCS B
npodeccruoHansHOM cdepe;

YMEHHUE ONPENIETSATh eI U 3a/1a4u JACSITEIbHOCTH, BHIOUpATh CPEJCTBA I UX
JOCTH)KECHUS Ha TPAKTHUKE;

YMEHHME  HCHOJIb30BaTh  PA3JIMYHBIE  UCTOYHHUKHA  JUIA  TOJYYEHHUS
€CTECTBEHHOHAYYHO! WH(OpMAIMU U OIEHHWBATh €€ JOCTOBEPHOCTH JIs
JIOCTH)KEHUS MOCTABJICHHBIX LIEJIEN U 3a/a4;

NnpeAMeTHbIX:

c(hOpMHPOBAHHOCTh MIPEACTABIICHUM 0 LEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KAapTUHE MHpPA, NPUPOJE KaK €IUHOW LETOCTHOU
CHUCTEME, B3aMMOCBSI3U 4e€JIOBEKa, MPUPOJAbl U OOIEeCTBa, MPOCTPAHCTBEHHO-
BpEMEHHBI X MaciTabax Beenennoi;

BJIQJICHUE 3HAHUSMU O HAMOOJIee Ba)KHBIX OTKPBITUSAX U JOCTIKCHHUSIX B
00JlacTU €CTECTBO3HAHMS, TMOBJUSBIIMX Ha JBOJIIOLUIO MPEACTABICHUM O
IIPUPOJE, HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

- chOpMUPOBAHHOCTh YMEHUSI MPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUSI JIJIsI

OOBSCHEHUS OKpYXAOUIUX SIBICHUI, COXpaHEHHs 3[0pOBbs, 0OeCIeUeHHUs
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0€30MMacCHOCTH KU3HEACITEIbHOCTH, OEpEeKHOr0 OTHOIICHHS K TPHUPOE,
palMOHAIbHOIO  MPUPOOIOJIB30BAHUS, A TaKXKe BBIMNOJIHEHUS POJIH
IPaMOTHOT'O MOTPEOUTEIIS;

c(OpMUPOBAHHOCTbH MPEACTABICHUI O HAYYHOM METOJIE TTO3HAHUS IPUPOIBI
U CpEICTBaX M3Y4YEHHUs MeraMmupa, MakKpoMUpa U MUKPOMHpA; BIaJCHUE
IpUEMaMHU €CTECTBEHHO-HAYUYHBIX HAOJIIOJIEHUI, OMBITOB, HUCCIECIOBAaHUN U
OLICHKHU JOCTOBEPHOCTH IOITYYEHHBIX PE3YJIbTATOB;

BJIaJICHHE TOHATUWHBIM annapaTtoM €CTECTBEHHBIX HAayK, IO3BOJISIOIINM
MO3HAaBATh MHp, y4YacTBOBAThb B JAHMCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM
BOIIPOCAaM, HCHOJb30BATh PA3JMYHbIE HWCTOYHUKM HH(pOpMaUuu s
MOJITOTOBKU COOCTBEHHBIX pabOT, KPUTUUECKH OTHOCUTHCS K COOOIIECHUSM
CMMU, coneprxaniuM HaydyHyI0 HHPOPMAITHUIO;

c(OpMUPOBAHHOCTh YMEHUN MOHUMATh 3HAUUMOCTb €CTECTBEHHO-HAYYHOT'O
3HAHMS JJI1 KaXJOro 4YesloBeKa HE3aBHCHUMO OT €ro mpodeccroHaIbHOM
NESTENbHOCTH, pa3indarh (akTbl M OILIEHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJETh HUX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBA3b KPUTEPHEB C

OIPEJICIICHHON CUCTEMOU LIEHHOCTEM.

1.4. Kosim4yecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHOH AUCHUNIMHBI

MakcHUMajbHas ydeOHasi Harpy3Kka cTyaeHTa - 270 yac,
oOs3aTenbHast ayuTopHas yueOHas Harpyska — 180 dacos,

camocTosATenbHas pabora ctynenra — 90 ygac.
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2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCIHUIIJIMHBI
2.1. O0bem yueOHOI TUCHUIINHBI M BUAbI Y4e0HOH padoThl

Bun yuyeoHoii padoThl

O0neM yacoB

MakcumaJibHasi ydeOHasi Harpy3Ka (Bcero) 270
Oo6s13aTesIbHAA aYIUTOPHAA Y4eOHAs HArPy3Ka (Bcero) 180
B TOM YHUCJIE:

Ja00paTOPHBIE M MPAKTUYECKUE PAOOTHI 26
IIPOMEKYTOYHAs aTTeCTalUs /3
CamocrosiTeibHas padoTa CTyIeHTa (Bcero) 90
B TOM YHUCJIE:

BHEAyJAUTOPHAsI CAMOCTOSITeNIbHAsE paboTa 90

HHAWBUAYAJIBHBIC TBOPUYCCKUC 3aJaHUA

HroroBas arrecraius B popme auddhepeHIIMPOBaHHOTO 3a4€Ta
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2.2. TemaTU4YeCKHUil IUIAH U COJePKAHNE YUeOHOUM IUCHUIINHBI «ECTecTBO3HAHME»

HaumeHoBanue Coneprxkanue yueOHOro MmaTepuasa, JadopaTtopubie padoTbl U O0bem | YpoBeHb
pa3aesioB U TeM NMPAKTHYeCKHe 3aHATHS, CAMOCTOSITEJIbHASI padoTa CTY1eHTOB 4YacoB | OCBOCHUS
XUMUA
1 cemecTp

Conep:xxanmne y4eOHOr0 MaTepuaJjia
XUMHUYECKasi KapTMHA MHUpa KaK COCTaBHAsT 4YacThb €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA.
Ponb XxuMuu B )KU3HU COBPEMEHHOTO 00I1IEeCTBA. ) ’
[IpumeHneHnrne MOCTHUKEHUN COBPEMEHHON XUMUU B TyMaHUTapHOW cdepe
NEATENbHOCTH
BBenenue
o0riecTna.
CamocrosiTesibHas padora:
1. Hanucanue noxnana min pedepara «HaHOTEXHONIOTUS KaK IPUOPUTETHOE 1
HalpaBJICHUE Pa3BUTHS HAYKM H TOPOM3BOACTBA B  Poccuiickoii
denepauuu.»
Oo0yyawomuiicsi 10JKeH 3HATD: OOyuaronuiics 10J:KeH YMeTh:
1. CnocoOsl CynIecTBOBAaHUS XUMUYECKUX 3JIEMEHTOB 1. CocTaBisTh 3JE€KTPOHHYIO (HOPMYITy aTroma
XapakTepUCTUKY arperaTHOrO COCTOSIHUSI BEILIECTBA; Haxoauth NpoleHTHYIO U MOJIIPHYIO KOHIIEHTPALUIO
3. Paznuuusg Mexay CMECSIMU U XUMUYECKUMU pacTBOPOB;
COEIMHEHUSMMU. 3. OmnpenensTh TUN XUMUYECKON peakluu 1Mo Gu3n4ecKum
4. OCHOBHBIE TUIIBI XUMUYECKHUX PEAKIU (COeTMHEHUS, XapaKTepUCTUKAM BEIIECTBA.
Pa3IOoKEHUsI, 3aMeIIeHHs, OOMEHa); 4. OnpenensiTe TUI XUMHUYECKON pEaKII;
5. 3aKOHOMEPHOCTH U3MEHEHUSI CKOPOCTHU PEAKIIUI OT 5. PaccTaBiATh CTENEHN OKUCIICHUS U ONIPEAETATH
TEMIEPATYPHI, 1ABICHUS U KOHIICHTPAIIMU BEIIECTBA. AJIEMEHT OKHUCIIUTENIb U BOCCTAHOBUTEID;
6. Ilpunnun Jle [llarenbe. 6. Iloka3piBaTh HaNpaBJICHUE CMEIICHHS] XUMUYECKOTO
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7. CnocoOblI MOTy4YeHUs METAJUIOB BOCCTAHOBJICHUEM,
OKCHJIOB ,TUAPOKCHJIOB U COJIEH;
8. XapakTtepHble (U3NUECKHE U XUMUYECKHUE CBOICTBA
BAKHEMIIIMX MPEICTABUTENEN KAXKIOTrO Kiacca:
[TpuHUMIBI ¥ paBUJIa COCTABICHUS! YPABHEHUN XUMUYECKHAX
pEaKIUu.

PaBHOBECHS MPU ONPEACIIEHHBIX YCIOBUSIX.

7. CocTaBasTh POPMYJIIBI CIOKHBIX BEIIECTB;

8. Pematsh 3agaun Ha HAXOXKACHUE MACCHI, 00bEMa U
MPaKTUYECKOTO BBIXO/1a BEIIECTBA;

Ha3swiBaTh 00acTH IMPUMCHCHUS BCIICCTB KAXXI0I'0 KjlacCa B

HAapOJIHOM XO35IHCTBE.

O01masi 1 HeopraHm4yeckasi XuMust

Conepxxanune yueOHOro MmaTepuaJia

[Ipenmet xumuu. BemectBo. ATom. Mosekyna. XuMAYECKUMA 3JIEMEHT U (POPMBI 2
€ro
OcHoBHBIE cyuiectBoBaHus. [IpoCcThIe U CIIOXKHBIE BEIECTBA. AJUIOTPONUS U €€ TPUUYUHBL.
NOHSATHS U CamocrosiTesibHast padora:
3aKOHbI XUMHMH 1. Cucrematnyeckas mpopadOTKa KOHCIEKTOB 3aHATUN, Yy4eOHOMU
JUTEPATYpBl,  JOMOJHUTEIBHOW JIUTEPATYPbl, C HCMHOJB30BAHUEM
PEKOMEHIAIMI TIPETNOIABATES.
2. Pemenwne 3agau
Conepxkanune yueOHOro MmaTepuaJia
OtkpbiTue Ilepuoamueckoro 3akoHa. llepmoanueckas cucremMa XHUMHYECKUX
AJIEMEHTOB
IMepuoguuecknii | J.M1.MenneneeBa kak rpaduyeckoe otoOpaxeHue Ilepmommueckoro 3akoHa.
3aKOH Ilepponnyecknii 3aKOH M CHUCTEMa B CBETE YYEHHS O CTPOCHUM aTOMA.
u [lepuoaunyeckasi | 3aKOHOMEPHOCTH W3MEHEHHS JJIEKTPOHHBIX 00OJOYEK aTOMOB UM XMUMHUYECKHUX
cucremMa CBOMCTB 00pa3zyeMbIX JIEMEHTAMH MPOCTHIX U CIIOKHBIX BEIIECTB. 2

XHMHYECKHX
jemenToB /1. U.
MenpesieeBa

3nauenue llepuoanueckoro 3akoHa u llepuoanyueckord CHUCTEMBI XMMHYECKHX
3JIEMEHTOB

A N.MenneneeBa mjisi pa3BUTHS HAYKM W TOHMMAHHUS XUMHUYECKOW KapTHUHBI
MHpA.

CamocrosiTeibHas padoTa:
1. CocraBienue 3JIeKTPOHHBIX U dJIeKTporpaduueckux Gopmyn aromon X.O
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Crpoenue
BellecTBa

Conep:xxanne y4eOHOIr0 MaTepuaJjia

[Ipupona xmMmuueckol cBs3u. KoBaneHTHas CBS3b: HEMOJNSpHAs W IOJISIPHAS.

HNounasa
cBs3b. KaTvoHbl M aHWOHBL. MeTamnyeckass CBs3b. BomopoaHas CBS3b.

Bzanmocss3b
KPUCTAJUIMYECKUX PEIICTOK BEHIECTB C PAa3JWYHBIMM TUMAMUA XUMHUYECKOU

CBs3H.

CamocrosiTeibHas padora:
1. BemosniHeHue ynpaxxHeHUn

Bonxa. PacTBopbl

Conepxkanue yueOHOro MaTepuaJia

Bonma B mnpupone, ObITy, TexHuUKe W Ha mnpousBojacTBe. Dusnueckue u
XUMUYECKUE CBOMCTBA BOJIbI. 3arpsi3HUTEIN BOJIbI U CIIOCOOBI OUMCTKU. JKecTkas
BoJia U ee ymsardyenue. OnpecHeHrue BOJIbl. ATrperaTHbIe COCTOSIHUSI BOJIBI M €€
MepeXoibl U3 OJHOTO arperaTHOro COCTOSIHUA B Apyroe. PacTBopeHHe TBEpIbIX
BEILIECTB U Ta30B. 3aBUCUMOCTb PAaCTBOPUMOCTH TBEPIBIX BEIIECTB M ra3oB OT
TeMIiepaTypbl. MaccoBasi J0Js1 BEIIECTBA B PAacTBOPE KaK CHOCOO BBIpAXKEHUS
cocTaBa pacTBopa.

CamocrosiTeibHas padoTa:
1. Hammcanue noknana wim pedepata «PacTBopsl BOKpYT Hac»,
«YCcTpaHeHue KECTKOCTH BOJbI Ha MPOMBIIUICHHBIX MPEATPUATUIXY.
2. Pemenue 3a1au

KonTposbnas padora

2 cemecTp

XUMH4IecKue
peakumu

Copep:xxanue y4eOHOr0 MaTepuajia

[ToHsiTHE O XUMHMYECKOW peakuuu. Tumbl XUMHUECKHX peakuuil. CKOpocTb
peakuuu U GaKkTopbl, OT KOTOPHIX OHA 3aBUCHUT. TermnoBoil 3pPexT XumMuueckon
peakuu. XuMUYECKOe

paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS.
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IIpakTnueckoe 3ansaTue Nel

3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peaKIMK OT pa3INdHbIX (DaKTOPOB
(Temneparypsl,

KOHLIEHTpALMU BEUIECTB, ACHCTBUS KaTaJu3aToOpoB).

CamocrosiTesibHasi padora:
1. Pemenue 3amau
2. Hamucanue XMMUYECKHX YPaBHEHUH B MOJIEKYJISIPHON M MOHHBIX (popMax.

Knaccnpuxanus

HEOPraHu4YeCKHUX

COeIMHEHUH M NX
CBOMCTBA

Conep:xxanue y4eO0HOI0 MaTepuajia

Oxkcupl, KUCIOThI, OCHOBAHUS, COJTU. XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUM B CBETE TEOPUU IIEKTPOTUTUUECKON
nuccormanuu. [louarue o ruaponuse conerd. Cpeaa BOJHBIX PACTBOPOB COJICH:
KHUCJas, HeUTpanbHas, menounas. Bonopoaueiii nokasarens pH pactBopa.
IIpakTHyeckue 3aHATHA:

Ne2 Peakiinn oOMeHa B BOJHBIX pacTBOpPax AJIEKTPOJIUTOB.

Ne3 Onpenenenune pH pactBopa coieil.

CamocrosiTeibHadA padora:
1. BrpmonHeHne ynpaxHEHUN 110 XMMUYECKUM CBOKCTBAM KJIaCCOB
HEOPraHUYECKUX COCIMHEHHI
2. Hanmcanue ypaBHEHUN TMAPOJIM3a COJIEH

MeTasaiabsl 1
HeMeTaAJJIbI.

Copep:xxanue y4eOHOr0 MaTepuajia

Meranabl. OOmue ¢usnueckue M XUMHYECKHME CBOWCTBA METaJUIOB,
00yCJIOBJIEHHbIE CTPOCHUEM aTOMOB M KPHCTAJUIOB M TMOJIO)KEHHUEM METaJUIOB B
AIEKTPOXUMHUYECKOM  pslly HampsokeHuid. OOmme  crnocoObl  MOJTy4YeHus
metauioB. CriaBel: 4yepHble W IBeTHbIe. Koppo3us MeTauioB M CIOCOObI
3aIIUThI OT HEE.

Hemeranabl. OOmas xapakTepUCTHKa TJIABHBIX MOATPYIT HEMETaUIOB Ha
pUMepe

rajioreHoB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAJIIOB.
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JCATCIIBHOCTH YCJIOBCKA.

IIpakTu4eckue 3aHATHS

Baxueiimme coequHEeHUsI METAUIOB U HEMETAJIJIOB B IIPUPOJAE U XO35IMCTBEHHOU
3amuTa  OKpY’Karollew cpeasbl
TSDKEJIBIMU METAJUIAMU, COCIMHEHUSIMU a30Ta, CEPHI, YIIIEpO/Ia.

NeS BeITecHeHne XJIOpOM OpoMa 1 Ho/1a U3 pacTBOPOB MX COJIEH.
Ne4 B3anmoaeicTBUE METAIUIOB C PACTBOPAMU KUCIIOT U COJIEH.

OT 3arps3HEHUs

CamocrosiTeibHas padora:

1. Hanucanwme nokmana wiu pedepara, co3aaHue Mpe3eHTAuN
«3arpszaenue PK cossiMmu METaioB »

2. BpinonHeHue ynpaxHEeHUH Ha OKHUCIHUTEIBHO — BOCCTAHOBUTEIbHBIE 3 2
CBOICTBA METAJNIOB U HEMETAILIOB.
3. Pemenue 3anau
Koutpoabnas padora 1

3 cemecTp

Oobyyammuiics 10JKeH 3HATh:

SN =

Ponp oprannueckoil XuMuu B COBpEMEHHOM MHUPE.
UYetsipe nonoxxkenus teopuu A.M.byTieposa;
CylHOCTb BJIEHUSI U30MEPUU U TOMOJIOTHH;

TuIbI yriiepoIHbIX CKEJIETOB;

Tunel ruOpuaU3aK aTOMa yTaepoa.
MounekymnsipHbie, CTPYKTYpPHBIE (OPMYJIbI, HA3BAHUS
U30MEpbI HanOoJiee BaXKHBIX MPEACTABUTEICH KaXKI0TO
KJIacCa OPraHNYECKUX BELIECTB

OO6J1acT MPUMEHEHUS 3TUX BEIIECTB IPUMEHHUTENIBHO K
cBoeil mpodeccuu;

XapakTepuCTUKY U OCHOBHbIE 00JIACTU IPUMEHEHUS
He(TENPOAYKTOB, MPOTYKTOB KOKCOBAHMSI YIJISI U

Oo0yyamuiics 10JKeH YMeTh:

l.

(O8]

[TpoBOAMTH OMBITHL, JOKA3BIBAIOIINE HIEMEHTAPHBIN
KayeCTBEHHbIN COCTAaB OPraHUYECKUX BEIIECTB;
OTnMyate 10 XapaKTEpHBIM CBOMCTBAM OpraHU4ECKUe
Y HEOpraHWYECKUE BEIECTBA

CocTaBisaTh pa3IMYHbIE TUIIBI YIJIEPOIHBIX LIETIOYEK;
Omnpenenars 1Mo CTpyKTypHOU (hopMyJie BELIecTBa ero
MIPUHAIEKHOCTD K ONPEAEIEHHOMY KJIaccy;
CocTaBisTh CTPYKTYpHBIE POPMYJIBI IPOCTEUIINX
U30MEPOB

CocTaBisTh ypaBHEHUS pEAKIUN OTyYECHHUS
MPEAI0KEHHOTO BEILIECTBA MO LEMOYKE MPEeBPALLECHU;
PemaTh 3a/1a4n Ha MPAKTUYECKUI BBIXOJ MPOAYKTA
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pCaKkinn OT TCOPECTUICCKHU BO3MOIKHOTIO,

(bpakIMoHHO epepabOTKH MOMYTHOTO HEPTSIHOTO rasa. 8. C moMouiplo XapakTEpHbIX PEeaKIUil paclo3HaBaTh

9. Cnoco0sbl nonyyeHusi, XUMUYECKUE CBOMCTBA U MPENI0KEHHBIE PACTBOPBI MJIK 00pa3lbl OPraHUYECKUX
OMOJIOrMYECKOE 3HAUEHNE aMUHOB ¥ AMUHOKUCIIOT. BEILECTB.

10.OcHOBBI 6€3011aCHOr0 OOpaIleHHs C JEKAPCTBAMM, 9. OpueHTHPOBaThCS B YCIOBHBIX 0003HAYEHUIX HA
MPOYKTaMU OBITOBOM XMMHH U MUILEBHIMU ATUKETKaX TOBAPOB ObITOBOW XUMUU;

MIPOJYKTaMHU.

10.IToka3bIBaTh POJIb OTJAEIBLHBIX XUMHUYECKUX
MIPOU3BOJICTB B 3arpsI3HEHUN OKPY’KAIOIIEH CpeIbl.

Opranunyeckasi XuMus

OcHoBHBIE IOHATHUS
OPraHu4YecKou
XUMHUHU U Teopusi
CTpPOeHus
OpPraHMYecKHuX
COeIUHEHUM.

Conep:xxanue y4eOHOI0 MaTepualia

[Tonsarue wzomepuu. Buasl mzomepun: cTpykrypHas (yriaepoJHOro CKeleTa,
TIOJIOKEHUS 2
KpaTHOU CBSI3U WIHM (PYHKIIMOHAJIBHOM TPYMIIbI), TPOCTPAHCTBEHHAS.
MHoroo0pasue opraHu4ecKiux COeIMHCHUH.

CamocrosiTesibHasi pabora:
1. CocraBiieHne Mapo — CTEPKHEBBIX MOJIENIEN YIIIEBOJIOPOIOB. 1
2. «McTopusi BO3BHUKHOBEHUS U Pa3BUTHUSL OPraHUUECKON XUMUNY.

Yriaesoaopoasl u
HX MPUPOHBbIE
HCTOYHUKH

Cojep:xanue y4eOHOI0 MaTepuaJia

VYrnesogopoasl. IIpenensHbie 1 HenpeaeabHble yriieBoaopoabl. CTpoeHue
YIJIEBOJOPOIOB,

XapaKTepHbIE XMMUYECKUE CBOICTBA yrieBoaopoaoB. IIpencraBurenu
YIJIEBOJOPO/IOB: 4 ’
MeTaH, 3THJIEH, alleTuiIeH, 0eH3oJ. [I[puMenenne yriieBoJopooB B
OpraHU4YEeCKOM CHHTE3E.

Peakius nonumepuzanuu. HedTh, ra3, KaMeHHBIN yrojab — MPUPOIHBIC
HMCTOYHUKHU

YIJIEBOJOPOJIOB.

CamocrosiTeibHas padora: 2
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1. Hanucanue ypaBHEHUN F€HETUYECKOM CBSA3U YTIIEBOIOPOIOB.
2. Coznanue npesenraiuu «Vctounuku yrineBoaopoaoB B KpeiMy»

Copaep:xanue y4eOHOro MmaTepualia

Crnuptbl, KapOOHOBBIE KHUCIOTBI M CIIOKHBIE D(QUPBI: HX CTPOCHUE U
XapakTepHble XUMUYECKHE CBOMcCTBa. lIpeacTaBuTeny KUCIOPOACOACPIKAIIUX
OpraHWYECKUX COEAVUHEHUW: METWJIOBBIM M JTUJIOBBIM CIHUPTHI, TJIMLIEPHH,
yYKCyCHasi KucioTa. Mpbllla KaK COJIM BBICIIUX KapOOHOBBIX KUCTOT. JXKuphl Kak
CJIOXHBIE d(PUPBI. YTIEBOABI: TIIIOK03a, KpaxMal, eJUTI0I03a.

IIpakTHuyeckoe 3anAaTHE Ne6

XUMHUYECKHE CBOWCTBA YKCYCHOM KUCIIOTBI: B3aUMOJCHCTBUE C
WHJIMKaTOpaMH, METAJUIAMU

(Mg), ¢ ocnoBanusimu (Cu(OH),) u ocHoBHbIME okcusiamu (CuQ).

Kucaopoaconep:ka
IHE OpraHAYeCKHE CamocrosiTe1bHas padora:
BelecTBa 1. Hanucanue noknana W pedepara, cozgaHue Mpe3eHTAIUU « Y TIIEBOIbI
U HUX poOjib B KUBOM mpupope», «Kupbl Kak TPOAYKT MUTaHUS U
XUMUYECKOE CHIPHEY,
«HexBaTtka mpoAOBOJLCTBUSA Kak rijoOajbHas MpoOiieMa YeloBEeYecTBa U
IyTH €€
pemieHus», «CpencTBa TMTMEHBI HAa OCHOBE KHCIOPOJICOAEP KAIINX
OpraHUYECKUX COEeAUHEHUN», «CHHTETHYECKHE MOIOIIUE CpEeNCTBa:
JIOCTOMHCTBA U HEJIOCTATKU
2. PemeHue 1ienoyek npeBpanieHuu.
3. I'eHeTnueckas CBA3b MEXKIAY KIACCAMHM OPraHUYECKUX COCIMHEHUN
4 cemecTp
Asorconep:xkamme | Comep:kaHue y4eOHOT0 MaTepuaJjia
OpraHu4ecKue AMUHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHue u Ouonornueckas QGyHKIUS
COeIMHEeHMSI. 0enkoB. XMMHYECKHE CBOMCTBA OEIIKOB.
Hosmmepsl. I'eHeTnyecKas CBs3b MEKY KJIACCAMHU OPraHUYECKUX COCAMHEHUMN.
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[Tonsitue o uractmaccax. TepMOIIIaCTUYHBIE M TEPMOPEAKTUBHBIC TTOJTUMEDHI.
OTnenbHBIE TPEJACTABUTENN CHHTETUYCCKUX W HMCKYCCTBEHHBIX ITOJIMMEPOB:
benomopopmanbIeruIHbIe CMOJIBI, TOJIUBHHUIXIIOPU, Te(IIOH, IEITYIOU]I.
[TonsiTMe O XWMHYECKMX BOJOKHaX. HarypalibHBIE, CHHTETHYECKHUE U
HUCKYCCTBEHHBIC BOJIOKHA. OTACIIbHBIC TIPEICTABUTEIN XUMHUICCKUX BOJIOKOH:
aneTaTHoe (TpualeTaTHbIN

IICJIK) ¥ BUCKO3HOE BOJIOKHA, BUHWJIXJIOPUIHBIC (XJIOPHH), MOTUHUTPUILHBIC
MoJIMaMUJIHbIE (KalpoH, HalI0H), MoJauddupHbIe (J1aBCaH).

IIpakTHyeckue 3aHATHSA

Ne7 O6parumas 1 HeoOpaTUMasi IeHaTyparus OeIKOB.

Ne8 O3HakoMIIEHHE C CHHTETUYECKHUMH M HCKYCCTBEHHBIMU TIOJTUMEPaMHU.

Ne9 Onpenenenne pa3TuYHBIX BUJOB XUMHUYECKIX BOJIOKOH.

CamocrosiTesibHast padora:

1. Hanucanue noknana win pedepara, cozganue npeseHranuu «Jleduuur
OeJika B MUUIIEBBIX MPOAYKTAX U €ro MPEoJ0JIECHUE B paMKax INI00aIbHON
MIPOIOBOJILCTBEHHOM ITPOTPaMMBbI».

2. Co3naHve KOJUJIEKIUHU BOJIOKOH.

3. 3anonnenue Tabaun « CpaBHUTEIbHAS XapaKTEPUCTHKA BOJOKOHY,
«CpaBHUTENIbHASL XapaKTEPUCTHUKA MTOJTUMEPOBY

XUMHUA 4 )KU3Hb

Cojep:xanue y4e0HOI0 MaTepuaJia

XUMUS U OPTaHW3M YEJIOBEKAa. XMMUUYECKHUE JIEMEHTHI B OPraHU3ME YEJIOBEKA.
Opranuyeckue 1 HeopraHudeckue BeiiecTBa. OCHOBHbBIC KU3HEHHO
HEOOXOJIMMbIEC COSIMHEHHUS: OCJIKHU, YTIIEBOIbI, )KUPbI, BATAMUHBI. Y TJIEBOIbI
— IJIaBHBIM UCTOYHUK YHEPrUU OpraHu3Ma. Pob :KUpOB B OpraHu3Me.
XOJIECTEPUH U €T0 POJIb B 3J0POBBE UETOBEKAa. MUHEpaIbHbIE BEIIECTBA B
MPOAYKTaX MUTaHUs, MUILEBbIC 100aBku. COaTaHCUPOBAHHOE MUTAHUE.
Xumus B ObiTy. Boma. KauectBo Bojibl. Morolue 1 YuCTAIIME CPeICTBA.
IIpaBuna
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0e30macHoi pabOTHI CO CPEACTBAMHU OBITOBON XMMHH.

CamocrosiTesibHasi padora:

1. Hanucanue pokmana unu pedepata, co3gaHue mnpeseHtauuu «HexBarka

MPOJIOBOJIBCTBUS KaK rio0aibHasi mpolsemMa yeJoBevYecTBa U My TH €€ 1
pemieHus», «CHHTETUYECKHE MOIOIIUE CPEACTBA: IOCTOMHCTBA U HEAOCTATKI»
HuddepeHumpoBaHHbIiA 3a4eT. 1
Bcero: 78

BNOJIOI'UA
2 cemecTp
buoJiorusi — COBOKYIMHOCTH HAYK O 5KUBOI npupoae. MeToabl HAY4YHOI' 0
no3Hanuss B OuoJiorum. JXKuBas mpupoga Kak OOBEKT H3Y4YCHHs] OHOJIOTHH.
BBenenne MeTtonbl UcceoBaHus KUBOM IpUpoAbl B Ouosoruu. OnpeneneHne Ku3HU (C 1

NPUBJICYCHUEM MaTepuaiga M3 pa3ienoB (U3UKK M XUMUH). YPOBHU
OpraHH3alUU JKA3HU.

Oo0yyaromuiicsi 10JKeH 3HATD:

1. OCHOBHBIC TIOJIOKCHUS KJICTOYHON TCOPUU

2. OcoOeHHOCTH CTPOCHUS U MPOIECCOB
KHU3HEACATEILHOCTH KIIETOK, MX MPAKTUICCKYIO
3HAYMMOCTh

3. OcoOEHHOCTH CTPOCHMS U KU3HEACATEILHOCTH

BHYCOB

Ooyyammiics 10JKeH YMETh:

CTPOEHHUE KUBBIX OPraHU3MOB
MUKpoIpenaparax

uH(popMauu

2. HaOmrogate ¥ OMUCHIBATH KJIETKU HA TOTOBBIX

4. PaboraTh ¢ €CTECTBEHHO — Hay4HOU HH(pOpManuen

1. IIpuBOoaUTH MpUMEPHI, 00OCHOBBIBAIOIINE KIETOYHOE

3. Omnpenensats pons JJHK kak HocuTenst HacCiIeACTBEHHOM

Kiaerka

Copaep:xxanue y4e0HOIro0 MaTepuajia

Uctopus nzydenus kiaeTku. OCHOBHBIC MOJIOXKEHUS KJIETOUHOW Teopuu. KieTka

10
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CTPYKTYpHO-(DYHKIIMOHANIbHAS (JIEMEHTAapHAS) SAMHUIIA )KI3HU.

Crpoenue knetku. [IpokapuoThl U 3yKapuOThl — HU3IIKE U BBICIIUE KIETOUYHBIE
opraHu3mMbl. (OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KIJIETKH OJYKapHOT.
[ToBepxHOCTHBIN ammapaT. (CXeMaTH4YHOE ONHCAaHUE KUIAKOCTHO-MO3AUYHOU
MOJIeNIM KJIETOYHBIX MeMmOpaH. LlurommazmMa — BHYTpeHHssI cpeAa KIETKH,
opraHousibl  (opranesuibl). Kiierounoe sigpo. DyHKuMs sjapa:  XpaHEHHeE,
BOCIIPOU3BEJCHUE M Tepefadya HaCJIEACTBEHHOW HWHOOpPMAIUU, peryssuus
XUMHUYECKON aKTUBHOCTHU KJIETKU. CTPYKTypa U PYHKIIUU XPOMOCOM. AYyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. MaTepuanbHOE €AMHCTBO OKPYXKAIOLIEr0 MHUpAa U
XUMUYECKUH  COCTaB JKHUBBIX OpraHu3MoB. buosormyeckoe 3HayeHUE
XUMUYECKHUX 3JIeMeHTOB. Heoprannueckue BeiiecTsa

B COCTaBe KJETKU. Poiib BOABI Kak pPacTBOPUTEISI U OCHOBHOI'O KOMITOHEHTA
BHYTpPEHHEU cpelibl oprann3MoB. Heopranmyeckrie HOHbL. YTIEBOIbI U JIUMHIBI B
kietke. CTpykTypa U Ouosiornyeckue (PyHKIUU OEJIKOB. AMHHOKHUCIOTHI —
MOHOMEphI 0enkoB. CTpoeHue HYKJIEOTHUJOB M CTPYKTYypa MOJIUMHYKJIEOTHUIHBIX
ueneit JJHK u PHK, AT®. Bupycel u 6akrepuodaru. Heknerounoe crpoenue,
KU3HEHHBIN UK U €T0 3aBUCUMOCTh OT KJIETOYHBIX (hOpM KU3HU. Bupychl —
BO30yuTeNnM MH(PEKIMOHHBIX 3a00JI€BaHM; OHATHE 00 OHKOBUpYycaxX. Bupyc
uMmmyHoeduiuta yenopeka (BUY). [Ipodunaktuka BUY-undexuu.
IIpakTHyeckue 3aHATHS

Nel HaGumroneHre KJIETOK pacTEHUM M )KMBOTHBIX MOJT MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOTIpEnapaTax u UX OMUCAHUE.

Ne2 CpaBHEHHE CTPOCHHSI KJIETOK PACTEHHU U )KUBOTHBIX.

CamocrosiTeibHadA padora:
1. Pemenue 3amay no MOJEKYJISIPHON OMOJIOTUN
2. 3anoJHUTH TAOJUIILI 110 TEMAaM:
«XHUMHYECKHE DJIIEMEHTHI KICTKH;
«ButaMuHbBDY».
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3. Hammcanwme noxnana wiu pedeparta, coznanue npesenranuu «cropus u
pa3BUTHE 3HAHUU O KIIeTKe», « COBpEeMEHHbBIE METO/IbI HCCIIEI0BAHUS
KJIETKU

reHa

2. 3akoHbI pacmierieHus I'.MeHensi, He3aBUCHMOTO
HAacJIeI0BaHusl, CLEIIEHHOI0 HACIeJOBAHNS,
OMOTr€HETHYECKUH

3. IlpaBuna JOMUHUPOBAHUS, TUIIOTE3Y YHCTOTHI TaMET

OOyyamomuiics 10J1KeH 3HATD:
1. XpoMOCOMHYIO TEOPHIO HACIEICTBEHHOCTH, TEOPHUIO

OOyyaromuiic J01KeH YMETh:

W

ACATCIIBPHOCTHU

WUTIOCTPUPOBATh UX Ha rpadukax

1. OOBICHATH NPUKITATHOE 3HAUYCHUE BAXKHEUIITUX
JOCTUKEHUN B 0071aCTH OMOTEXHOJIOTUHU

2. CoCTaBIISTh DIEMEHTAPHBIE CXEMBI CKPEIITUBAHMS

Hcnonb3oBaTh MpuoOpETEHHBIC 3HAHUS B TPAKTHYECKOMN

4. OmnpenensiTh OCHOBHbIE CBOMCTBA YMCIIOBBIX (DYHKIIUH,

Opranusm

Conepxkanue yueOHOro MaTepuaJia

10

Opranuzm — eauHoe 1enoe. MHOrooopasue opraHm3MoB.

OOMeH BelIeCTBOM UM B3HEpPrued C OKpy’Karolell cpenod Kak HeoOXOoaumoe
yCIIOBUE CYIlIECTBOBaHHMS YKUBBIX CUCTEM. CrocoOHOCTh K
CaMOBOCTIDOM3BEICHUI0O — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
OopraHu3MoB. JlelieHHe KIETKH — OCHOBa pOCTa, Pa3BUTHUS U PA3MHOKECHHS
opranu3moB. becnonoe pasmHoxkeHue. I[lomoBol mpomecc © - MOJOBOE
pazMHOxkeHue. OTIoJ0TBOPEHUE, €ro OMOJOTNYECKOEe 3HAUEHHUE.

[lonartue 00 MHAMBUIYATBLHOM (OHTOTEHE3), SIMOPUOHAIBLHOM (IMOpHUOTEHE3) U
MOCTAMOPUOHAILHOM Pa3BUTUU. VMHAMBUIyalbHOE pa3BUTHE YEJIOBEKa U €ro
BO3MOYKHBIC HAPYIIICHHSL.

5+

KoutpoJuabHas padora

3 cemecTp

+5

22




HacienoBanue. HaciencTBeHHEIE

HU3MCHYUBOCTHU.

Pa3BUTHSL.
Ne3 IlpakTH4yeckoe 3aHsITHE

OO1ue mpeacTaBlIeHUs O HACIEICTBEHHOCTH U HM3MEHUMBOCTH. ['eHeTnueckas
TEPMUHOJIOTHSI U CUMBOJMKA. 3aKOHOMEPHOCTH HacienoBanus. HacnenoBanue
pu3HaKoB y d4enoBeka. llomoBelie xpomocombl. CHEIUIEHHOE € ITOJIOM

npoduiiakTrka. CoBpeMeHHbIE NPECTABICHUS O T€HE U TEHOME.
['eHeTMUECKHE  3aKOHOMEPHOCTH  HW3MEHYHBOCTH.

BiusiHne MyTareHOB Ha OPraHU3M YEJIOBEKA.
IIpenmer, 3agauym W METOIBl CEJICKUMHU. ['eHeTMYeckue 3aKOHOMEPHOCTU
cenexkuuu. Yduenue H.M. BaBunoBa o nieHTpax MHOT0o0Opa3us U MPOUCXOXKICHUS

KYJIbTYPHBIX pAacTeHud. bHOTEXHONOrus, €€ IOCTHXKEHHUS, HEPCIECKTUBBI

Pemenue QJICMCHTAPHLBIX ITCHCTHUYCCKHUX 3a/1a4.

YCJIOBCKA, HWX IIPUYHMHBI H

Knaccudukanus  popm

CamocrosiTesibHast padora:

pEKOMEHIaIui IpernojaBaTess.

YCJIOBCKA».

1. CucremaTuyeckas mpopabOTKa KOHCIIEKTOB 3aHITHH, yueOHOH
JUTEpaTypbl, JAOMOJHUTEIBHON JUTEPATYPhl, C UCIIOIH30BAHUEM

2. CocraBiieHHE CXeM MOHOTHOPHIHOTO U TUTHOPHUIHOTO CKpEIMBaHUS
3. Hanucanwue pedepaTa Wi COCTaBICHUE MTPE3CHTAIMA HA TEMY
«IIprunHBI HaclIeICTBEHHBIX H3MEeHeHUH. HacnencTBenHbie 001e3HH

O0yyarmuics 10J1KeH YMeTh:

1.

W

Bxutag Benukux yueHHBIX B (POPMUPOBAHKE
COBPEMEHHOI €CTECTBEHHO — HAyYHOU KapTUHBI MUpa
Crpykrypy Buaa

buopaznooOpaszue

OCHOBHBIE TIOJIOXKEHHS TEOPUH IBOJIIOIINU

Ooyyaomuiicsi 10J1KeH 3HATD:
BBISBIIATE MPUYMHBI U (DAKTOPHI IBOJIOIIHH,

W3MEHSIEMOCTH BUIOB

OrneHnBaTh CyIIHOCTh TUTIOTE3 IPOUCXOKICHUS KU3HH
OmnuceiBaTh 10 MOPHOJIOTHIECKOMY KPUTEPHIO
0COOEHHOCTH BHUJIOB

BBISBIIATE MPUCIIOCOOICHUST OPTaHU3MOB K Cpe/ie
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5. TlpoucxoxkaeHue BUIOB | oOuTaHus

Bun

Conepxkanue yueOHOro MaTepuaJia

DOBOJIIOLMOHHAS TEOPHSI U €€ poiib B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
Hay4YyHOU

KapTuHbl MUpa. Bupa, ero kpurepuu. Ilomynsuus Kak CTpyKTypHas €QUMHULA
BuJa M dBomronuu. CHHTeTMYeCcKas TEeOpus DSBOJIOLMH. JIBWKyIIUE CHIIBI
ABOJIFOLIMU B COOTBETCTBUU

c cunTteTnueckoil Teopuei sBomonuu (CTI). I'eneTndyeckne 3aKOHOMEPHOCTH
HBOJIIOLIMOHHOIO IpoLecca.

Pesynbratel 3Bomouuu. CoxpaHeHHME MHOrooOpasus BHAOB KaK OCHOBA
YCTOMYHMBOTO

pa3Butusi Ouocdepsl. [lpuunnbl BeIMUpanus BUA0B. buonoruueckuii nporpecc u
OMOJIOTMYECKUM perpecc.

4 cemecTp

['unore3pl NPOUCXOXKACHUS KU3HU. Y CI0)KHEHHUE )KMBBIX OPraHU3MOB Ha 3eMIIe
B IIPOLIECCE DBOIIOLMHU. AHTPOIIOI€HE3 U €ro 3aKOHOMEPHOCTHU. JloKa3aTenbCTBa
POJICTBA YEJIOBEKA ¢ MJICKOMMUTAIOIIUMHU KUBOTHBIMHU. DKOJIOTMYECKUE (PAKTOPHI
AHTPOIIOTEHE3a: YCI0KHECHUE MOMYJISIIIMOHHON CTPYKTYPhI BHJIa, U3TOTOBJICHUE
Opyaui Tpyla, MEepexo] OT PACTUTENBHOTO K CMEIIAHHOMY THILY IHATAHMUS,
UCIOJNb30BaHUE  OrHA.  llosiBIEHHE  MBICIUTEIBHOM  NIEATEIBHOCTH U
YIEHOPa3AeJbHOM peun. [IponcxXoxkIeHUe YEI0BEUECKUX pac.
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IIpakTH4eckue 3aHATHS

Ne4 Onucanue ocobelt Bujia mo MOp(hOJIOTHIeCKOMY KPUTEPHIO.

Ne 5 AHanus v OLEHKA Pa3IUYHBIX TUIIOTE3 TPOUCXOXKACHUS )KU3HMU.
Ne6 AHann3 1 OLIEHKA PA3JIUYHBIX TUIIOTE3 TPOUCXO0KAECHUS YEIOBEKA.

CamocrosiTesibHasi padora:
1. CucremaTudeckas npopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOU
JUTEPATYPHI, JOMOJIHUTEIHLHOMN IUTEPATyPHI
2. Pedepats! niam npe3eHTAIIMM HA BHIOOP O TEMaM:
-Teopus sBosroLIMK YesioBeka JlapBrUHA: ITPOLLIOE U HACTOSIIIEE.
-Pa3zButue xku3HU Ha 3emIie.
-IIponcxoxaeHne yenoBeka.
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-YenoBeueckue pachl.
3. CocraBiieHHE OTYETa 00 SKCKYPCHUU:
MHoroo0Opa3ue copToB pacTEHUN U NOPOJ JKUBOTHBIX, METO/bl UX BBIBEICHHSL.

Ooyyaomuiics 10J1KeH 3HATD:
1. OcnoBuble nonoxenus yuenus B.M. Bepuaackoro o

ouocdepe

2. KpyroBopoT BemIecTB U MpeBpalieHrne SHEPTUH B
IKocHUcTeMax U onocdepe
3. I'moGanbHbIEC FKOJIOTHYECKHE TPOOIEMbI

C

Ooyyaromuiics 10J1KeH YMeThb:
1. Pemate skonornueckue 3aaadu

OHCPIr'uHu B DKOCHUCTEMAX

CBOEU MECTHOCTHU

YKTYPY 3KOCUCTEMBI

2. CocCTaBIIITh CXEMBbI IEPEHOCA BEUIECTB U MEPEIAUN

3. BuIaBaaTh AHTPOIIOI'CHHBLIC U3SMCHCHUA B 9KOCHUCTEMAX

JKocUCTEMBI

Conepxanne yueOHOro MmarepuaJia

[IpenMer W 3aauM 3KOJIOTHUM: yYEHHE OO0 SKOJOTMYECKUX (akTopax, y4eHHE O
coo01iecTBax
OpraHu3MoOB, yueHue O Ouochepe. Ixosnormyeckue (QakKTopbl, OCOOCHHOCTH HX
BO3JICUCTBUS. DKOJIOTHYECKAs XapakTepucTuka Buja. [loHsTHe 00 HSKOJIOTMYECKHUX
cucremax. llemu nuTanus, Tpoduueckue ypoBHHU. BHOreoreHO3 Kak SKOCHCTEMA.
buonieno3 m O6MOTON Kak KOMIIOHEHTHI OuoreoineHosza. buocdepa — rnobanbHas
skocuctema. Yuenue B.M.Bepuanckoro o 6uocdepe. Posnb
KUBBIX OpraHm3mMoB B Owuochepe. buomacca. buonorumdeckuit KpyroBopor (Ha
npuMepe Kpyropopora yriaeponaa). OCHOBHbBIE HApaBJIEHUSI BO3JCHCTBUS YETIOBEKa Ha
ouochepy. Tpanchopmamuss €CTECTBEHHBIX SKOJOTHYECCKHUX cucTeM. OcoOEHHOCTH
arpoOdKOCHUCTEM (arporeHo30B).

IIpakTHyecKkue 3aHATHS

Ne7 CocTaBieHue cXeM Mepeladu BEIIeCTB U SHEPTUM (LIeTIeH MTUTaHMUs).

Ne 8 CpaBHuTENBHASI XapAKTEPUCTUKA IPUPOJHBIX IKOCUCTEM U arpO3KOCUCTEM

CBOEU MECTHOCTH.

Ne9 Pemenne dKoJI0rnYecKuX 3a1auy.

Nel() AHanu3 U OlICHKA MOCIIEICTBUIT COOCTBEHHOM JIEATETLHOCTU B OKPY KAKOIIEH

cpere,
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TJI00QJTBHBIX IKOJIOTHUECKHUX MPOOJIEM U MYTEH UX PEIICHUS.

CamocrosiTesibHasi padora:
1. CucrtemaTuueckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, YUeOHOU JTUTEPATYPHI,
JIOTIOJTHUTEIILHON JIUTEPATYPhI
2. Joxnax unu cooOrieHre Ha BBIOOP MO TeMaM:
['moGanbHbIe M3MEHEHHsI B Orocdepe o1 BIMSHUEM JIeATeTbHOCTH YeJIOBEKa.
[IpoGaeme ycTOHIMBOTO pa3BUTHS OMOCHEPHI.
3. CocrtaBneHue otyeTa 00 SKCKYpCHUH:
B3anmocBsi3u B IPUPOIHBIX IKOCUCTEMAaX (JIEC, JIYT, BOJOEM)

Wroroas arrecranusi: nuddepeHIIMpOBaHHBIN 3a4ET

Bcero:

60

du3zuka

Conep:xaHue y4eOHOT0 MaTepuasia

@usnka — Hayka O Ipupone. ECTEeCTBEHHO-HAYYHBIM METOJ IO3HAHUSA €T0
Beaenne BO3MOKHOCTH M T'PAHULBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUS B IIPOLIECCE
NO3HaHUsA NpUpPOoAbsl. MojenupoBaHue (U3MUECKUX SIBJICHUW U IPOLIECCOB.
EcTrecTBEHHO — HayyHas KapTHHA MHpPAa M €€ BaXKHEUIIME COCTaBIISIOLIME.
EQuMHCTBO 3aKOHOB MPUPOJBI U COCTaB BellecTBa BO BceenmeHHOW. OTKpBITHS B
(u3MKe — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOIMH ITPOU3BOJICTBA.
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MexaHuka

Oo0yyamuiicss 10/keH 3HATL/IIOHUMATD: YMmerb:
® OCHOBHBIC MTOHSITUS MEXAHUKH; ® [PUBOJAUTHL NPUMEPHI, MOKA3BIBAIOIIME  MPAKTHUYECKOE
® CMBICT (PU3UYECKUX BEJIMYMUH: MYyTh, CKOPOCTb, UCII0JIb30BAHUE 3aKOHOB MEXAHUKHU;
YCKOpEeHHe, Macca, Cuja, HMIyJIbC, padoTa, * (dopMyIMpOBaTH OCHOBHBIC MOHSATHS MEXAHUKH,
MEXaHUYECKasl SHEPIusl. ® [IpEeACTaBIATh 3aKOHOMEPHOCTH B MEXaHHKE: BEPOAJIBHO,
® 3HAaTh 3aKOHbl JIMHAMHUKH, 3aKOH BCEMHUPHOTO aHAJIUTUYECKH, TpaUIECKU;
TATOTCHUS, 3aKOH CJIOKEHUSI CKOPOCTEW, 3aKOH ®  yMeTh NPaKTUYECKH MPUMEHSATh. YUTATh U CTPOMTH rpaduKu,
COXpAaHEHHMS UMIIYJbCa, 3aKOH COXpPaHECHUS U300paXkaTh, CKIAJAbIBaTh U BBIYUTATh BEKTOPA.
MEXaHUYECKON IHEPTUH ® pemaTh 3aJla4M MO 00pasily;
® [IOHMMATh NPHUHIUIT OTHOCUTEIBHOCTH ® BUJETH NPOSIBICHHS 3aKOHOB M 3aKOHOMEPHOCTEN MEXAHUKHU
B JICSITEJIbHOCTH YEJIOBEKA U TEXHUKH
Copep:xxanne y4e0HOI0 MaTepuajia
Mexannueckoe aBukeHune. Cucrema orcuera. Tpaekropust neuxeHus. [1yTsb.
[lepememienne. PaBHOMEpHOE TmpsMONIUHEWHOE JBHKEHHE. (CKOpPOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOIO JIBUKEHHUA. 3aKOH CIIO0KEHUS CKOPOCTEH.
Kunematuka I'paduxn nBwxenus. CpemHsisi CKOPOCTh TPH HEPABHOMEPHOM JIBIKEHUHU. 10 2
MrHoBeHHass CKOpPOCTb. PaBHOYCKOpEHHOE NPSAMOJHMHEMHOE JIBUXKECHUE.
VYckopenne. CBobogHoe majeHue ten. KpuBonuHelHOe NBHXKEHHUE. YTIIOBas
CKOpOCTh. PaBHOMEpPHOE IBHXKEHHUE O OKPYXKHOCTHU. LleHTpocTpeMuUrenbHoe
YCKOpPEHHUE.
CamocrosiTeibHas padoTa
1. Koncnekr no teme «IIpocTpaHCTBO U BpeMsi»
2. Coobmenue 1o teme «Vcnoap30BaHue U y4€T CKOPOCTH B ACSITEIIbHOCTH 5
YEJIOBEKA»
3. Pemienue 3amau o teme «KnuHemaTukay
CoJiepkaHue yuyeOHOro maTtepuaia
Macca u cuita. BzanmogeiictBue tei. 3akonbl [[uHamuku. Cuibl B 5 2
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JAuHnamuka

npupoze. CriocoOsr m3mepenus cuit. MHepimanpHas cuctema orcuera. 3aKoH
BCEMHPHOTO TsiroTeHus. HeBecoMocTh

CamocrosiTenbHas padboTa

1.Coobenue no teme: «¥cnonp30BaHue U y4eT 3aKOHOB AUHAMUKA 2
HproToHa B mpodhecCHOHAIBHOM IESITEILHOCTH.
2.ITpe3enTanus no reme «4em BakHbl 3aKOHBI HbIOTOHA)

3aKOHBI
COXpaHeHUs B
MeXaHUKe

Copep:xanne y4e0HOI0 MaTepuaJia

Wmiynbe Tena. 3aKoH COXpaHEeHUsI UMITYJIbca. PeakTuBHOE TBUYKEHUE.
Mexanudeckas pabora. MomHocTs. PaboTa cuibl TATOTEHUS, CUITBI YIIPYTOCTH 6 2
U cwiIbl TpeHus. Mexanndeckas sHeprus. Kunetndeckas sHeprust u padora.
[ToTenuanpHas 2HEPTUS B TPaBUTAIIMOHHOM ToJie. [loTeHImanpHas SHeprus
yrapyro neopMUpOBaHHOTO TeNa. 3aKOH COXPAHEHUS MOJHON MEXaHHMYECKON
SHEPTUH

IIpakTnueckass padora 1
Nel MccnenoBaHre 3aBUCUMOCTH CUJIbI TPEHHSI OT MACCHI TeJIa

CamocrosiTesibHasi padoTa 4
1. IIpesenTanus o teme: « JlestenbHocTh K.O. Ilnonkosckoro,
OCHOBOTIOJIOKHHUKA KOCMOHABTUKI

2. Coobmienne Ha TeMy: «KpbIM — KOCMOC?»

OcCHOBBI MOJICKYJISPHON (PU3UKH M TEPMOAHMHAMHUKH

Oo0yyaomuiicsi 10/J4xkeH 3HATHL/IIOHUMATD: YMerh:

® cMmbICl (U3NYECKUX TIOHATUH U BEJIMYMH: BELIECTBO, ® ONUCBHIBaTh U OOBSCHATH (PU3NYECKUE SIBICHUS U
BHYTPEHHSISI SHEPIHsi, aOCOJIOTHAS TEMIIEpaTypa, CpeaHss CBOMCTBA TeJl B ra3000pa3HOM, >XHJIKOM M TBEPAOM
KMHETUYECKAs] DJHEPrus 4YacTUIl BELIECTBA, KOJWYECTBO COCTOSIHUU;

TEIUTIOTHI; TEIUIOBOE JBHKEHHME YACTHIl; Macca M pa3Mepsl ® YUTaTh U CTPOUTH T'paUKU 3aBHCUMOCTH MEXKIY
MOJIEKYJ;, HJ€alIbHBIA ra3;  OpPOYHOBCKOE JBUKCHHE: OCHOBHBIMM  NAPAMETPAMM  COCTOSIHMS  rasa,
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TeMIeparypa, I[OHUMaTb HEOOPAaTUMOCTh  TEIUIOBBIX
IPOLIECCOB;  3HAaTh YTO  TAKOE€  HACBIIIEHHBIA U
HEHACBIIIEHHBIN Map; BIAXKHOCTh BO3AYXa; IOBEPXHOCTHOE
HaATSOKEHUE, CMauMBaHUE; aHU30TPOIKS MOHOKPHUCTAILIOB,
KpUCTaJUIMYECKHe ¢ aMmop(Hble Tela; yIOpyrue u
rIacTuyeckue aedopmaluu.

3aKOHBI U (OPMYJIbl: OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TeOopuH, ypaBHeHHe Menaeneesa —
Kitaneiipona, mnepBbli 3aKOH TEPMOAUHAMHUKHU.
MIPaKTUYECKOE MTPUMEHEHHUE: UCTIOIb30BaHNE KPUCTAIIIOB U
JPYrUX MaTEpHAIOB B TEXHUKE; TEIUIOBBIE JBUTATENIN U UX
NPUMEHEHUE Ha TPAHCIOPTE, B DJHEPreTUKE; METOJbI
npoPUIIaKTUKU U OOpBHOBI C 3arpsA3HEHUEM OKpYKAIOIIEH
Cpepbl.

3HaTh KakoW BKJIaJ BHECIM POCCUHCKHE U 3apyOe’KHbIE
ydeHble, OKa3aBIIMX HauOoJsbllee BIMSHUE Ha Pa3BUTHE
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU

BBIYHCIATE paboTy raza ¢ MOMOIMBI rpaduka
3aBUCUMOCTH JIaBJICHUS OT 00heMa;

MPEACTABIATH SIBJICHUS U CBOMCTBA rpadUuecKu;
pemarh 3a1a4u 1Mo o0pasily U BapuaTUBHO Ha pacuer
KOJIMYECTBA  BEILIECTBA, MOJSPHOM  Macchl, C
VICIIOJIb30BAHUEM OCHOBHOT'O YpaBHEHUSA
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU Ta30B, CBS3HU
CpeOHE KHHETUYECKOM DHEPruh XaoTHUYECKOIOo
JIBWKECHHUSI MOJIEKYJT W TEMIEpaTypbl, MEPBOTO
3aKOHa  TEPMOJUHAMUKHU, KIIJ  TtemnoBeix
JIBUraTesei;

MOJIb30BATHCS MICUXPOMETPOM; ONPENETATh
DKCIIEPUMEHTAIIBHO Ma-PaMeTPbl COCTOSIHUSA ras3a

Moaexkyasipuas

Conep:xxanue y4e0OHOro MmaTepuaJjia

AToMuueckas

rpadukmu.

¢puszuka

TEOpHsl CTPOCHWs BemecTBa. HaONIOACHWS ©  OTMBITHI,
NOATBEPKAAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTpPOEHHE BemecrBa Macca u
pasmepsl MOJIEKYyJ. TeruioBoe NIBMKEHME YacTHIl BelIeCTBa. bpOyHOBCKOE 11
nBwxeHue. MneanbHelii ra3. Temmeparypa Kak Mepa CpeIHEN KHHETHYECKON
SHEPIUM YacTUL.Y paBHEHHUE COCTOSIHUS MIEaJIbHOrO rasza. Mzompoueccsl U UxX
OOBsicHEHHE arperaTHbIX COCTOSIHUM BemiecTBa W (ha30BBIX
IIEPEXO0J0B MEXKJy HUMU HAa OCHOBE ATOMHO-MOJIEKYJISIPHBIX IPEICTABICHUM. 2
CBsi3b MEXIy JIaBICHUEM W PEIHEN KUHETUYECKOM SHEPruell MOJIEKYJ rasa.
Pabora raza. Moaenb xuakocTu. [I0BepXHOCTHOE HATSKEHHE W CMAadyUBaHUE.
Jasnenue. Kpucrainmuyeckue u amopdusie Beniectna. JKukue KpucTabl.

CamocrosiTeibHas padoTa
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1. CooOmienue o reme: «VcTopust OTKpITHS OPOYHOBCKOTO JABHKEHUS.
2.0t1uer 1o Teme: «Pacuer ckopocTH JBUKEHUS MOJIEKYJI I'a3a B JOMAIIHUX
YCIIOBUSIX»

3. Pemienue 3amau no reme «M3ompoueccon

4.IloaroroBka I0KJaJa C UCIOIb30BAHUEM PE3YJIbTATOB OMBITHO-
AKCIIEPUMEHTANIbHOMN paboThl «BrIpamuBanue kpuctamioB. CTpoeHue Teu:
KUJKHAE KPUCTAIIIBDY.

KonTpoabHasi pabora Nel

Conep:xanne y4e0HOI0 MaTepuasia

BuyTtpennsisi sneprusi. Pabota m Temnoornada Kak CcmocoObl M3MEHCHHUS
BHyTpeHHeW »HHepruu. llepBelii u BTOpOU 3aKOHBl TEPMOJMHAMUKH.
[IpuHuunel neiictBus TermoBbix MamvH W ux KII/[ TermoBsix aBurarenen

Tepmoaunamuka | TermoBele MamMHBL M HMX TNPUMEHEHHE. OKOJOTHYECKHE MPOOIeMBbl,
CBSI3aHHBIE  C  MPUMEHEHHEM  TEIUIOBBIX  MAIIMH W TPOOJIEMBI
SHEpProcOepeKEeHHUSI.
CamocrosiTenbHas paboTa o0yuaromuxcs NeS:
Cucremaruueckasi mpopaboTKa KOHCIIEKTOB 3aHATUH, yueOHOM TUTepaTyphl
(o Bompocam k maparpadgam).
CamocTosiTenbHast mpopaboTKa JOTOTHUTEIHLHOM TUTEPATYPBI, UHTEPHET-
HMCTOYHUKOB C MCIOJIb30BAHHEM PeKOMEH1alnil nmpenoaasatens. [loaroroBka
1 oopmiteHre padboT (coolIeHue).
Coobmienune mo Teme: «IKOJIOTHIecKoe cocTosiHue roposia Cumbepornonny
OCHOBBI JIEKTPOAUHAMUKU
Oo0yyamuiicsi 10/keH 3HATL/IIOHUMATD: Ymerb:

® (GopMyIMpPOBATH MOHATHUS: FIEKTPUUECKUI
3apsn, AIEKTPOCTATUYECKOE MOJIE.
DIEKTPUYECKUN TOK, JIEKTPOMATHUTHOTO
TIOJISI M €70 YACTHBIX MPOSIBICHUMN,

® 3HATh 3aKOH COXPAHEHMS JIEKTPUYECKOIO

OTJIMYaThb I'MIIOTE3bI OT HAYYHBIX TGOpHﬁ;

YMETh COOUPATh ANEKTPUUECKYIO TIETIh.

ACJIaTb BBIBOABI HA OCHOBC OKCIICPUMCHTAJIbHBIX JAHHBIX ]

OPUBOJUTH  MPUMEPHI, MOKA3BIBAIOLIME, YTO: HaOIIOACHUS

OITMCHIBAThH Y OOBICHSTH (i)I/IBI/I‘IeCKI/IC SIBJICHUS B QJICKTPOAWHAMMHKCE

n

31




3apsina, 3akoH [xoynsa Jlenua, 3akon Oma,
3aKOH 3JICKTPOMAarHUTHOM WHIYKIUH
pemaTh 3a1a41 Ha ONPEETICHUE
apaMeTpoB TOKA, 3aKOHOB OMa; HaXOJAUTh
VHJIYKTUBHOCTb U CAMOMHIYKIHIO.
pelaTh 3a/1a4y Ha: 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsaaa U 3akoH KyiioHa;
HaXOAMUTh PabOTy ANEKTPUUECKOTO OIS,
MAarHuTHYIO MHAYKLHIO, cuity JlopeHna,
cuny Ammepa.

yMeTb u3MepAth J/1C u BHyTpeHHEE
COIIPOTUBIICHUE NCTOYHHUKA TOKA.

OKCIICPUMEHT SBIISIOTCS OCHOBOH JJi BBIJABM)KCHHS THUIIOTE3 U
TEOpUH, TIO3BOJIAIOT TPOBEPUTH HMCTUHHOCTH TEOPETUUCCKUX
BBIBOJIOB; 4TO (pu3MUecKas TEOpHs JaeT BO3MOXKHOCTh OOBSCHATH
W3BECTHBIC SIBJICHUS MPUPOIBI U HaydHbIe (DAKTBI, MPEICKA3bIBAThH
ellle HEU3BECTHBIE SIBJICHU,

HNPUBOJUTH MPUMEPHI MPAKTUYCCKOT0 HCIIOJIb30BAHUS (DU3HMUECKHUX
3HAHWH: 3JEKTPOJIMHAMHUKU B SHEPICTHKE;

BOCIIPUHUMATh U HA OCHOBE IMOJIyYCHHBIX 3HAHHNA CaMOCTOSTEIHHO
OIICHHMBATH

uH(popmanuio, coaepxairyrocs B coodbmenusx CMU, Uutepuere,
HAYYHO-TIOMYJISIPHBIX CTAThSX;

UCII0JIb30BaTh IIPUOOPETCHHBIC 3HAHHUS M YMEHUS B MPAKTHUCCKOU
JEATENHHOCTH ¥ TIOBCETHEBHOM JKU3HH IS

obecrieueHus1 0E€30IMaCHOCTH KU3HEICITSIIBHOCTH B IIPOIIECCE
HCITIOJIb30BaHUsS OBITOBBIX 3JICKTPOIPHUOOPOB, CPEJICTB PagHo- U
TEJICKOMMYHUKAIIMOHHOHN CBSI3H;

OIICHKH BIIMSIHUS HA OPTaHW3M YeJIOBEKA U JAPYTHe

JJIEKTPOCTATHKA

Copep:xxanne y4eOHOro MaTepuaJjia

H30JIATOPBI B

B3aumopelictBue 3apsyKEHHBIX TeN. OJIEKTPUUYECKUM 3apsll. 3akoH
COXpaHEHUsl AJIeKTpHueckoro 3apsaa. 3akoH Kynona 3nekTpocratmyeckoe
1oJie, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXIy HUMH. [IpoBOIHUKH U 11
ANEKTPOCTATUYECKOM  TIOJIE.
KOHJICHCATOpa. DHEPrus 3JIEKTPOCTATHYECKOTO MOJISl. 2

DneKTpuyeckass €MKOCTh

CamocrosiTeibHas paboTa

CooOmenue no teme: KoHzneHcaTopsl M UX HCIOJIb30BaHHUE.
Pedepar: «BausiHue 31eKTpUYECKUX MO Ha )KUBbIE OPraHU3MbD»
Pewenne 3a1a4 no reme DIeTpoCTaTUKA

KountpoJubnas padora Ne2
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IHoCcTOSAHHBIN TOK

Conep:xaHue y4eO0HOT0 MaTepuasia

[TocTostHHBIN 35IeKTpUYECKU TOK. Cuia TOKa, HAPSKEHUE, SIIEKTPUUECKOE
cornpoTuBiicHUE 3aKoH OMa Uil y4acTKa €N U HOJHOW UENH 3IEKTPUIECKOU
nernu. Pabota W MOIIHOCTH IOCTOSTHHOTO TOKa TeruioBoe JeuncTBue
3NeKTpudyeckoro moss. 3akoH Jkoyna - JleHma OnekTpuyeckwil TOK B
pa3IMYHBIX Cpeaax

IIpakTnyeckass padora
Ne2 CoHopka 37eKTprUIecKoi ey U U3MEPEHHUE CUITbI TOKA U HAIIPSKEHUE
Ha €€ pa3JIMYHbIX y4acTKax

CamocrosiTeibHas paboTa
1.IIpesenTanms no teme: JIeHCTBHUE IIEKTPUIECKOIO TOKA HA YEJIOBEKA.
2. Pemrenue 3aaa4 no teMe «I1oCTOSIHHBINA TOK»

MaraurtHoe nmoJje

Copep:xxanue y4eOHOr0 MaTepuaJjia

MarsuTHoOe 1oJjie ¥ €ro0 OCHOBHBIE XapaKTePUCTUKU. JlelicTBHE MarHUTHOTO
MoJIsi Ha TPOBOJHUK C TOKOM. 3aKOH Awmrmepa. Jiekrpoasurarens. Cuma
JlopeHnua. SIBieHue 3JIEKTPOMArHUTHOM MHAYKUIMHU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu. IlpaBuno Jlenna Camounaykuus. WMHIYKTUBHOCTh. DHEprus
MarHUTHOT'O ITOJIS.

CamocrosiTeibHas paboTa
1.Coobmenue no teme: «Paguarusy.
2.KoncnekT no teme «IIpobaembl 3HeprocoOepekeHusD)

KoJsie0anusa 1 BOJIHBI

Oo0yyaomuiicsi 10/JkeH 3HATHL/IIOHUMATD: YMerh:

® CMBIC]I TOHITHH: KOJICOAHHS U UX BUAbBI, BOJIHBI 1 X ¢ pemarb 3aJa4yd Ha OIIPCACIICHUC
BUJBI, 9JICKTPOMArHuTHBIC BOJIHEBI U I10JIC,

Iepuoja,
94aCTOThI, HAXOJUTh AMIUTATYY TI0 TpaduKy.

K0JIe0aTeNbHbI KOHTYp, IEPEMEHHBIN TOK ® yYMETb YEPTUTh IPAPUKH IO 3aJAHHBIM BETUYHMHAM.

® [IOHMMAaTh CBOMCTBA QJICKTPOMArHUTHBIX BOJIH.
® 3HAaTh KOrga BO3HHKACT PC30HAHC M B YEM €I'0 BPCI U

I10JIb3a

3a/layd Ha MpPEBpaALICHUE SHEPTUU NPU KOJICOAHUSX,
bopmyny Tomncona, kosie0aTeNbHBIA KOHTYD
® YMeTh HCHOJb30BaTh MASTHUKM TIPU pacyeTax
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® 3HATh MPOOJIEMBI TIOJYYCHHUSI U TIEPEavn dJICKTPOIHEPTUH 3a7ad4.
® [IOHUMAaTh MIPUHIIUI ICUCTBUS PATUOCBS3U U ® MNPUMEHATh B 3aJa4aXx 3aKOHBl OTPAXEHUS U
TEJICBUICHUSI. MIPETOMIICHHUS.
® WCIOJIH30BATh IIKATY 3\M BOJIH. ® JCIOJIb30BaTh B OMNbITaX AUPPAKIUOHHYIO PEIIETKY
MMOHUMATh MPUPOY CBETA Y JIUH3BL.
® pa3nIuyaTh ONTHYECKUE MPUOOPHI.

Mexannueckue
KO0JICOAHUSA M BOJHBI

Copep:xxanune y4eOHOIr0 MaTepuaJjia

CBobOonnbie konebanus. [lepuoa, yacTora U aMIUIUTY1a KOJIEOAHUIM.
lMapmonundeckue konebanus. MaTeMaTH4eCKUi U MPYKUHHBIA MasiTHUKH.
[IpeBparienre sHeprun Mpy rapMOHUYECKUX KoleOaHusx MexaHnyeckue

BOJIHBI M X BUJIbl. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJHBL. YJIBTPa3BYK U

€Iro0 MCITOJIB30BaAHUC B MCIUIINHC U TCXHUKC.

IIpakTnueckas padora
No3 W3yuenue kosie0aHU MAaTEMAaTUUECKOTO MasTHUKA

CamocrosrenbHas paboTta
1. KoHcTIeKT 10 TeMe: « XapaKTepUCTUKHA MY3bIKAJIbHBIX 3BYKOB)»
2. [MoaroroBuTh pedepaT «YIbTpa3ByK U €r0 0OCOOCHHOCTH

KontpoJuabHasi padora Ne3

DJIEKTPOMATHUTH
ble KOJIeOAHUs 1
BOJIHBI

Conep:xanue y4eOHOI0 MaTepuasia

CBoOoHBIE 2JIEKTpOMarHuTHeIe Koiebanus. KonebaTenbHbIN KOHTYD.
®opmyina Tomcona. BeiHyX/1€HHbBIE 2IIEKTPOMAarHUTHBIE KOJIEOaHUsI.
["apMoHMYeCKrE ANEKTPOMAarHUTHBIE KOJIeOaHUs. DIEKTPUUECKUN PE3OHAHC.
[Tepemennslil Tok. Dnekrporeneparop. [lonyuenue u nepenaya

anekTposHepruu. [Ipodrembl sHEprocoepekeHus. DIEKTPOMArHUTHOE TOJIE.

3JI€KTp0MaFHI/ITHBIC BOJIHBI .CKOpOCTB QJICKTPOMAI'HUTHBIX BOJI. HpI/IHIII/IH
PadIrOCBA3U U TCICBUICHUA. Hcnonp3oBaHue QJICKTPOMAIHUTHBIX BOJIH
PA3INYHOI0O Ararra3oHa B TCXHUYCCKUX CPCACTBAX CBA3H, MCIUIHNHC, IIPU
N3YyUCHHUHU CBOMCTB BCIICCTBA.
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CamocrosiTeibHas paboTa

CHUTHAJIOB

1. CooOmienue no teme: OcyliecTBIECHUE MEpe/ladu U MIPUEMa TeJICBU3UOHHBIX 2

2.Koncnekt o teme: «lloibp3a u onmacHOCTh QJICKTPOMAIrHUTHBIX BOJIH»

Copep:xxanne y4eOHOIr0 MaTepuajia

Pa3Butre npencraBieHui 0 IpUPOJE CBETA. 3aKOHBI OTPAXKEHUS U 5
npenomieHus ceera. Marepdepennns. Judpakuus ceera. Judpakimonnas 2
CeertoBbIe pewerka. [lomsipusanusa u nucnepcus ceera. JInnszel. Dopmyiia TOHKOU
BOJIHBI auH3bl. OnTuyeckue mpudopsl.

IIpakTnueckass padora

Ne4 U3yuenue naTepdepeHInu U Tu(paKIuy cBeTa

CamocrosiTesibHas padoTa 2
Koncnekr no teme: «/cnosib30BaHue JIMH3 B TEXHUKE»
DJIeMeHTbl KBAHTOBOM (PU3UKH
Ooyyaomuiicsi 101keH 3HATH/IIOHUMATD: YMerb:
® cmbicn ¢u3MUECKHX 3aKOHOB (oTodddexkra u  sAepHOH ® [IPUBOJUTH IpUMEPBHI MPaKTUYECKOTO

busuky;

BKJIQJ] POCCHHMCKHX U 3apyOEKHBIX YUYEHBIX, OKa3aBIINX
HauOoJIbLIee BIMSHUE HA PAa3BUTHE aTOMHOU U TEPMOSAEPHOU
DHEPIreTHKH;

[Tonsarus: ¢oroH, Gororddext, KOpmyCcKyJISIPHO-BOTHOBOMN
Tyanu3M, siiepHasi MOJIETb aToMa, SIJICPHbIE PEaKIuu, SHEPTUs
CBSI3U, PATMOAKTHUBHBIA pacmaj, I[EMHas peakius AeIeHUs,
TEpPMOSIZICpHAsE pEeakKlus, dSJEMEHTapHas 4YacTHIla, aTOMHOE

WCIIOJIb30BAaHUSl 3HAHUM KBAaHTOBOW (HU3MKH B
CO3JJaHUH SIIEPHOW SHEPTETUKH U JIA3EPOB;
pemaTh 3aJayd C UCIOJIb30BaHUE YPAaBHEHUS
dbororddexra, HA UTyYEeHHUE U TOTJIOIICHUE
CBETa aTOMOM;

pelmiate 3aJayd  Ha [pUMEHEHHe (OopMyIl,
CBA3BIBAIOIIMX DHEPIHIO, HMMIYJIBC U MaccCy
(OTOHA C YaCTOTOW COOTBETCTBYIOIIEH CBETOBOM

AIPO. BOJIHBI.

® [IpakTHyeckoe MPUMEHEHHUE: YCTPOMCTBO W  IPHUHIMI ® -BBIYMCIIATH KpacHyio Tpanuily dorodddexra u
JICUCTBUS dboTodJIeMEHTa; IPUMEPBI TEXHUYECKOTO SHEPruI0 (HOTONEKTPOHOB HA OCHOBE YpaBHEHUS
UCIIOJIb30BaHUsL (POTORIEMEHTOB; MPUHIIMII CHEKTPAIbHOIO OWHILITEMHA.
aHaJIn3a; IIPUMEPBI IIPAKTUYECKUX IIPUMEHEHU I
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CIIEKTPAJIbHOTO aHAIM3a; YCTPOWCTBO W NPHUHUUII JCHCTBUSA
SIZIEPHOTO PEAKTOpa

KBanToBbIC
CBOHCTBA CBeTa

Copep:xxanue y4eOHOro MaTepuaJjia

PaBHOBecHOe TemnoBoe u3nyyenue. KBanrosas runoresa [1nanka.
dotornexkrpuueckuit 3pdext. YpapHeHrue DUHIITEHHA 1711 BHEIIIHETO
dotorddexra. DoToH. /laBnenne cBera. Jlyain3M CBOMCTB CBETA.

CamocrosiTeibHas paboTa
CooOmenue o teme: Onucanue MexaHu3Ma U 00JaCTH UCTIOIb30BaHUS
sByieHus poTordPexTa B TEXHHUECKUX YCTPOHUCTBAX U MPOIIeccax

duzuka atoma

Conep:xaHue y4e0HOI0 MaTepuaJjia

Mogpenu ctpoenust atoma. OnbiT Pezepdopna. [loctynarsl bopa
OO0BsicHeHHE TMHEHYATOrO CIIEKTpa BOJAOPO/Ia HA OCHOBE KBAaHTOBBIX
noctynatoB bopa. [lornomenue u ucnyckanue csera atomom. KBantoBas
sHeprus. [IpuHIMN AelCTBUS U UCTIOIBb30BaHUE Jazepa. Onrudeckas
AJIEKTPOCKOIHNS KaK METOJ M3YUEHUsI COCTAaBa BEUIECTBA.

CamocrosiTeibHas paboTa
1. Coobmienue, mpe3eHTanuu mo teme: Mcropudyeckue cBeieHus o
dbopMHUpOBaHUY B3TJISI0B HA MOJIETTH aTOMa
2. Ilpezentanust no teme: O0IaCTH UCIIOIB30BAHUS JIA3EPOB.

Pdu3zuka aTOMHOI0
siApa u

3JIEMEHTAPHBIX
YacTHIL

Copep:xxanne y4eOHOIr0 MaTepuajia

CoctaB U cTpoeHHE aTOMHOro simpa. CBOHCTBAa SANEPHBIX CHJI. DHEPIHs
CB3M M Je]eKT Macchl aTroMHOTo sapa. PamuoakTuBHOCTH. Buel
pPaIMOaKTUBHBIX IPEBPAIICHUI. 3aKOH paJuoakTUBHOro pacrnaja. CBoiicTBa
VOHU3UPYIOIIUX SAJEPHBIX U3JIIy4YCHUH. PaauoakTUBHBIE W3Iy4YEHHE U UX
BO3JCHUCTBUE HaA OpraHu3Mbl. fnepHble peakuuu. faepHas >HEpPreTUKa.
DneMmeHTapHble yacThilbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUS.

CamocrosiTeibHast padoTa
1.Mcropuueckas cripaBka 00 OTKPBITUH M UCCJIEJOBAHUHU PAIMOAKTUBHOCTH.
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2. YCTpOUCTBO SIIEPHBIX PEAKTOPOB.
3. IlMocnencTBrsi 4epHOOBUILCKOW aBapyH.

JubdepenumpoBaHHblii 3a4eT

Bcero:

132
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3. YCJI0OBUSA PEAVINBALIMU TPOI'PAMMBI JUCIHHUTIJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTEPHAIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzauust yueOHOM AMCHMIUIMHBI TpeOyeT Hanuyue Yy4deOHbIX KaOMHETOB

®duszuku, Xumuu, buonoruu.
OoOopynoBanue yueOHOro KaOuHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIUYECTBY CTYACHTOB;

- paboudee MeCTO IpernoiaBaTes

-BBITSDKHOM 1IKad

- mepuoiueckas Tadnuia xumuueckux snemeHToB 1. V1. Menpeneena;

- TabnuIa paCTBOPUMOCTH BEIIECTB B BO/JIE.

- HarJsiAHbIe TOocoOus (YUYEeOHHKH, TEPMUHOJIOTHYECKUE CIIOBAPU PA3HBIX THUIIOB,
OMOpHBIE KOHCHEKThl — IUIAKaThl, CTEHJIbl, KapTOUYKH, Pa3JaTOYHbIM Marepual,
KOMILJIEKTHI JJAOOPATOPHBIX PaboOT).

JlabGopaTopHoe 000pynoBaHue y4eOHOro KaduHera:

-Ha0Op XHMMHYECKOM TOCYIbl W TPUHAUICKHOCTEH s J1abOpaTOPHBIX H
PAKTUYECKUX padoT

- HA0Op PEaKTUBOB OPTAHMYECKUX U HEOPraHUYECKUX BELIECTB

- KOMIUIEKT Y4eOHO-HATJISIHBIX TTOCOOMIA

TexHuveckue cpeacrsa 00y4eHms :

- KOMITBIOTEP C MPOTPAMMHBIM JIMLIEH3UOHHBIM 00€CIICUEHUEM;

- IPOEKTOD;

- DKpaH.

-MYJIbTUMEUNHBIN ITPOEKTOD;

- DKPaHHO-3BYKOBBIE MOCOOMS (BUACOPWIbMBI, MPE3EHTAUUU CO Cciailjgamu,
ANEKTPOHHBIN YUEOHUK);

- uznueckue npudOpHI.
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3.2. UudopmannoHHoe odecrieueHre 00ydeHust

Ilepeyenr pexoMeHIyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcosB,

AOMOJTHUTEJIbHOM JINTEPaTyphl

OcHoBHas JuTEparypa:

I'.E.Pym3utuc, ®.I®enpaman. Xumus. 10 kimacc: yuebd. mis obieodpas3oBar.
OpraHu3alMii ¢ TpWI. Ha DJEKTOH. HocuTene: 0a30Bbll ypoBeHb-  M.:
IIpocsemenne, 2014.

I'.E.Pym3utuc, ®.I.®enpaman. Xumus. 11 kiacc: yueb. mis o6ieodpas3oBar.
OpraHu3alliii ¢ TpWI. Ha DJEKTOH. Hocutene: 0a30BbIl ypoBeHb-  M.:
[Ipocsemenne, 2014.

buonorus. 10-11 kmaccer: yue6. Jlnsa oOmieo6pa3zoBar. opranuzanuii ¢ mpui. Ha
AEKTPOH. HocuTene: 6a3oBbii yposeHs /JI.LH. Cyxopykosa, B.C. Kyumenko,
T.B.lBanoga. - M.: IIpocsemenue, 2014.

EctectBo3nanue. 10 knacc: yue6. aiig oOuieoOpa3oBat. opranuzainuii: 0a30BbIi
ypoBenb/ W.}O. Aunexcamuua, K.B. TamaktumonoB, A.B.JIammes, M.A.
[[TaTanos; nox pen. N.}O. Anexkcammuon. - M.: [Ipocsemenne, 2014. — 272 ¢

EctectBo3nanue. 11 kmacc: yue6. ayis oOuieoOpa3oBart. opranuszaiuii: 0a30BbIi
ypoBenb/ W.}O. Aunekcamuua, K.B. Tamaktumonor, A.B.JIammes, M.A.
[[TaTanos; nox pen. N.}O. Anexcammuoi. - M.: [Ipocsemenne, 2014. —272 ¢

Mskumies I'.4., byxosues b.b. Corkuii H.H., ®usuka 10 knacc: YaeOHHUK miis
o011e00pa3oBaTeNbHBIX Opranu3ainuii. — M., 2014r.

Msxumies I'.4., byxosues b.b. Corkuii H.H., ®u3uka 11 knacc: YueOHUK s

00111e00pa3oBaTeNbHBIX Opranu3anuii. — M., 2014r.

JJis cTy1eHTOB:

e benses J.K., Ipivmun .M., Ky3nenora JI.LH. u ap. buonorus (6a3zoBbiii
ypoBeHb). 10 kiacc. — M., 2014.
e benses /. K., v I'. M., bopoaun I1. M. u np. buonorust (6a30Bbiii

ypoBeHb). 11 kimacc. — M., 2014.
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lNabpuensa O. C., OctpoymoB M. I'. Xumusa mis npodeccuii u
CHEIUATBHOCTEH COIMATBHOIKOHOMUYECKOTO M TYMaHUTAPHOTO MPOQUIICH:
y4eOHHK IS CTY/1. YUPEXKIACHUH cpe. npod. odpasoBanus. — M., 2014.
IMa6puensa O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2014.
lNabpuensa O.C. u ap. Xumusg. TecTwl, 3amauud U yIpaKHCHHS: y4eO.
rmocooue. — M., 2014.

INabpuensu O.C. Xumus. [Tocobue ns moarotosku k EI'D: yueb. mocobue.
— M., 2014.

Enxuna JI. B. buonorus. Bech mkonbHbIi Kypc B Tabnumnax. — M., 2010.
Epoxun 0. M. Xumus: 3agaud U ynpaxkHeHus: ydeO. nmocobue ajis CTy/I.
yupexIeHui cpea. npod. oopazoBanus. — M., 2014.

Epoxun 0. M. COOpHUK TECTOBBIX 3alaHUI IO XUMHUU: y4eO. mocooue st
CTYIl. yUpexXaeHui cpea. npod. oopaszoBanus. — M., 2014.

KoncrantunoB B. M., Pe3anoB A. T'., ®aneea E. O. buonorus: yueOHUK
JUISL CTYH. yupexaeHuid cpen. mpod. obOpazoBanus / mox pea. B. M.
Koncrantunosa. — M., 2014.

Hemuenko K. D. ®usmka B cxemax u tadbnumax. — M., 2014.

Cawmoitnenko I1. . ®usuka a1st npodeccuii U crneruaibHOCTENR COMAIBHO-
DKOHOMHYECKOTO W TyMaHUTapHOTo mpoduieii: y4eOHHUK Ui CTY/I.
yapexaeHuit cpe. mpod. oopazoBanms. — M., 2014.

Camoiinenko II. M. COopuuk 3amau no ¢usuke mans npodeccuit u
CHEIUATBHOCTEH COIMATBHOIKOHOMUYECKOTO M TYMaHUTAPHOTO MPOQUITCH:
y4eb. mocobue s CTya. yUpexJIeHuil cpen. npod. obpazoBanus. — M.,
2014.

XUMUS: JIEKTPOHHBIN y4eOHO-MEeTOInYeCKUil KoMmIuiekc. — M., 2014.

Jlnsi mpenogaBareieii:

Oenepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «0O6 oOpa3zoBaHuud B

Poccuiickon @enepanum.
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[Tpuka3z MwunuctepctBa obpazoBanust U Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxkaeHUH (eAepaTbHOTO TOCYAapCTBEHHOrO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero (IOJIHOT0) O0IIEro 00pa3oBaHUsM.

[Ipukaz MunucrepctBa oOpazoBanusi 1 Hayku PO ot 29.12.2014 Ne 1645
«O BHecenuu m3Menenuit B [Ipukaz MunncrepcTBa oOpa3oBaHUsS U HAyKU
Poccuiickoit Deneparuun ot 17.05.2012 Ne 413 “O06 yTBepKIaeHUH
benepanbHOrO rOCyAapCTBEHHOTO 00pPa30BaTEIBHOTO CTaHAApTa CPEIAHETO
(momHOTO) 001IeTO 0Opa30BaHU Y.

[Tucemo JlemaprameHTa roCcyJapCTBEHHOW MOJIUTUKHU B cepe MOATOTOBKU
pabouux kaapoB u IO MunucrtepcrBa obOpazoBanuss U Hayku PP or
17.03.2015 Ne 06-259 «Pekomenmauuu 1O OpraHU3alUHA TOJYUYECHHS
cpeaHero o6imiero oOpa3oBaHUsS B Tpejesiax OCBOSHHUS 00pa30BaTENIbHBIX
MIPOrpaMM CpPeIHEro MpodeccCHoHaNbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO
o01ero oOpa3oBaHus C

y4eToM TpeOoBaHUN (elepaabHbIX TOCYJIapCTBEHHBIX O0Opa30BaTEIbHBIX
CTaHJApPTOB W TMOJydyaeMou mnpodeccurn WM CHEeHUaTbHOCTH CPEIHErO
npodeccuoHaIbHOTrO 00Pa30BaAHUSY.

Cawmoitnenko I1. U. Teopus u meroauka oOydeHus: pusuke: ydued. mocodue
JUIs TIpernojiaBateneit ccy3os. — M., 2010.

Uneun B. A., Kynpssues B. B. Ucropust u merogonorus ¢uzuku. — M.,
2014.

INabpuensu O. C., JIvicora I'. I'. Xumus: kHura ajs npenogaBaress: y4eo.-
MeToJ1. mocobue. — M., 2014.

buonorus: B 2 1. / mox pena. H.B. Apweiruna. — M., 2007, 2010.

buonorus. PykoBOACTBO K MpPakTHUYECKUM 3aHATUSIM / TOJ pel.

B.B.Mapxkunoii. — M., 2010.

HNuTepHeT-pecypebl:

www.class-fizika.nard.ru («Knacc!nast qocka st 110003HATENBHBIX) ).

www.physiks.nad/ru («®u3nka B aHUMAIUSIX ).
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www.interneturok.ru  («Bumeoypoku  mo  mpeaMeraMm  IIKOJIBHOU
IPOTrpaMMBbI» ).

www.chemistry-chemists.com/index.html (31exTpoHHBIN KypHAT «XUMUKH
U XUMUS»).

www.pvg.mk.ru (omumnuana «I[lokopu BopoOseBbI TOPBD»).
www.hemi.wallst.ru («Xumusi. OOpa3zoBaTeIbHBIN CAUT JJIs MKOILHUKOBY).
www. alhimikov. net (O0pa3oBaTenbHbIA CAUT JIJIsI HIKOJLHUKOB).
www.chem.msu.su (OnekTpoHHast OMOIMOTEKa O XUMHUH).

www. hvsh. ru (kypHan «Xumus B LIKOJE»).

www. hij. ru (KypHan « XUMHS U )KU3HBY).

www.biology.asvu.ru (Bcs Oumonorus. CoBpeMeHHass OHMOJIOTHS, CTaTbhH,
HOBOCTH, OMOJIMOTEKA).

www.window.edu.ru/window (EnuHoe okHO ocTymna K oOpa3oBaTelIbHBIM
pecypcam NHTepHeTa o OHMOI0THN).

http://www.researcher.ru/ WHTEPHET-TIOPTAI «HccnenoBaTenbckas
JEeSTENBHOCTh MIKOJIHHUKOBY

http://www.1september.ru/ uzgarensckuit 1om «IlepBoe ceHTAOPS»
http://www.it-n.ru/ c€Th TBOPUYECKUX YUUTEIICH

http://en.edu.ru ecTecTBEHHO-HAYYHBIN TOPTAIT

http://www.km.ru mynerunopran KM.RU.
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4. KOHTPOJ1b 1 OLLEHKA PE3Y/ISTATOB OCBOEHWA AUCLIMNHBI

q)OpMLI H METO/bI
KOHTPOJISI H OCHKHA

Conepxanne XapakTepucTHKA OCHOBHBIX BH/I0OB JIEATEJIbHOCTH pe3yJibTaTOB
o0y4eHust CTYJIEHTOB o0y4eHust
DOU3UKA

Brenenne PasBuTHe CHOCOOHOCTEN SCHO W TOYHO M3Jarath |¥  CaMOCTOSATEIbHBIE
CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY paboTHI;
3peHUs, BOCIPUHHMATh W aHAIU3UPOBATH MHEHUS
co0eceTHUKOB, TPU3HABas MPABO JAPYroro 4eloBeKa
Ha nHOe MHeHue. [IpuBeneHHe TMPUMEPOB BIUSHUS
OTKpBITH B (U3MKE Ha TPOTPecC B TEXHUKE U
TEXHOJIOTUH NMPON3BOJICTBA.

Kunematuka O3HakOMJICHHE CO CTIOCOOAMU ONMCAHUS v’ caMOoCTOSTENIbHbIE
MEXaHUYECKOTO JABUKEHUS, OCHOBHOM 3a/1auei paboTHI;
MexaHuKH. V3ydeHne OCHOBHBIX (DU3HUECKUX v’ naboparopHbie
BEITMYMH KHHEMATUKU: TIEPEMEIICHHS, CKOPOCTH, OTIBITHI
YCKOPEHHSI. v MPaKTUYECKHE
HabGmtoienne  OTHOCUTENBHOCTH ~ MEXaHUYECKOIO 3aHATHS;
nBwkeHus. @DopMyIMpPOBaHHE 3aKOHA CIOKEHHA | ¥ TeMaTHYEeCKHE
ckopocrerd.  HMccienoBaHne — paBHOYCKOPEHHOTO TECTHI;
PSIMOJIMHEMHOTO JBUYKEHUS (ma  mpumepe
CBOOOAHOrO MaJACHUA TelI) U  PABHOMEPHOIO
JIBIWKEHUA Tela 10 OKpyXHOCTH. IlloHnmanue
CMbICTa OCHOBHBIX bu3HIeCcKuX BEJINYMH,
XapaKTEPU3YIOLUX PABHOMEPHOE JIBUKEHUE Tena 10
OKPY>KHOCTH

Junamuka [Tonnmanue cMbIcia TakKuX (PU3MUECKUX MOJIEIEH, v caMOoCTOSTENbHEIE
KaK MaTepuaibHas TOUKa, MHEepIIHaIbHas CHUCTEMA paboTHI;
oTcUeTa. v’ naboparopHbie
N3mepenmne maccel Tea pa3IndHbIMU CITIOCOOAMHU. OTIBITHI
W3mepenue cuil B3auMOENCTBUS Tel. Beruncinenne | v MPaKTUYECKHE
3HAYEHUs YCKOPEHUS TeJ TI0 U3BECTHBIM 3HAYEHUSIM 3aHATHS;
JEUCTBYIOIIMX CHJI U MaccC TeJl. v TeMaTHYecKue
YMeHue paznuyaTh CHITY TSHKECTH U BEC Tea. TECTHI,
OObsicHeHNE U IPUBEJICHIE IPUMEPOB SBICHHUS
HEBECOMOCTH.
[IpumMeHeHHe OCHOBHBIX MOHATHHA, GOpMyIT H
3aKOHOB JITMHAMHKHU

3aKoHBI OObsiCHEHNE PEaKTUBHOTO JBMKCHHS Ha OCHOBE v’ caMOCTOSTENbHEIE

COXpaHEHUs B | 3aKOHA COXpaHeHus ummyibca. [Ipumenenue 3akona paboTHI;

MEXaHUKe COXpaHEHHsI UMITYJIbCa IS BLIYMCIICHHS M3MEHEHHI | v~ 1a0opaTopHbie
CKOpOCTEH TeJI IPU UX B3aUMOJICHCTBUSX. OTIBITHI
Beluncienne  paboThl CMA M HU3MEHEHus |V MPaKTUYECKUE
KMHETUYECKOW  HJHEpruM  Tena.  Beluucienue 3aHATHS;
NOTEHIMAIBHOW DHEPTUM TeJl B TPAaBUTAIMOHHOM | v TEMATHYECKHE
noJie. XapakTepuCcTUKa MPOU3BOIUTEILHOCTH MAIlINH TECTHI;
W JBUTateieil ¢  MCHOJb30BAaHUEM  IMOHATHUSA
MOIIIHOCTH

MonekyJsgpHas DopMYJIMPOBAHUE OCHOBHBIX MOJIOKECHHUI v’ caMOCTOSTENILHEIE

43




¢dusuka MOJIEKYJISIPHO- paboTsr;
KMHETUYECKOUN Teopuu. BeinonHeHue nabopaTopHbIE
SKCIEPUMEHTOB, CIYKalUX OTIBITHI
000CHOBaHHEM MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH. MIPaKTUYECKHE
Ha6mronenne 6poyHOBCKOTO IBMKEHUS U SIBJICHUS 3aHATHS;
muddys3un. TEMaTUYECKHE
OrnpezenieHue napaMeTpoB BEIIECTBA B TECTHI;
razo00pa3HOM COCTOSTHUHM Ha OCHOBAHWU ypaBHEHUS
COCTOSIHMSI JI€AJIbHOTO Ta3a.
[IpencraBnenne B Buiue rpaduka H30XOPHOTO,
u300apHOTO W HM30TEPMHUYECKOTO  TPOIECCOB.
Briunciienne cpegHed  KMHETUYECKOM  DHEPTrHH
TEIJIOBOTO  JIBM)KEHHUS MOJIEKYJl 10 HM3BECTHOM
TEeMIIepaType BeIIEeCTBA
TepmonuHaMuka | DKCIEPUMEHTATBHOE HCCIIEIOBAHUE TEIIIOBBIX CaMOCTOSTENbHbIE
CBOMCTB BEILIECTBA. paboTHI;
Pacuer kommuecTBa TEIUIOTHI, HEOOXOIUMOTO JUIS nabopaTtopHbIe
OCYILECTBJICHUSI MpoLecca IMPEeBpalICHUs] BELIECTBA OTBITHI
U3 OJIHOTO arperaTHOro COCTOsHUS B Apyroe. Pacuer MPaKTUYECKHE
U3MEHEHUS BHYTPEHHEW »SHepruu Ten, paboTel U 3aHATHS;
MEPEeIAHHOr0 KOJIMYECTBA TEIUIOTHl HA OCHOBaHUU TEMaTUYECKHE
NEpBOro 3aKOHAa TepMoauHAMUKU. OObsCHEHUE TECTHI;
MPUHIIMIOB JACHCTBUS TEIJIOBBIX MAIINH
DnekTpocTatuka | BerunciieHne cuim B3auMoIeCTBUS TOUEYHBIX CaMOCTOSATEIIbHbIE
AIEKTPUUECKUX 3apsaoB. Beruncienue paboThI;
HaIpPsHKEHHOCTH M IMOTEHIMAla JIEKTPUUECKOTrO nabopaTopHble
MOJISI OJTHOTO M HECKOJIBKUX TOYEUHBIX 3aps/I0B. OTIBITHI
N3mepenne paszHocTH mnoTeHUuanoB. llpuBenenue MPaKTUYECKHE
IPUMEPOB MIPOBOJIHUKOB, JTUDJIEKTPUKOB u 3aHATHS;
KOHJICHCAaTOPOB. Habmonenue SBJICHUS TEMaTUYECKHE
SJEKTPOCTATUYECKOW  WHAYKIMA W SIBJICHUS TECTHI,
NOJIIpU3AalMM  TUAJIEKTPUKA,  HAXOJSIIErocss B
AJIEKTPUYECKOM T10JIE
[TocTostHHbINM TOK | 3MepeHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa. CaMOCTOSATENbHbIE
Namepenne DJIC u BHYTPEHHETO COMPOTHUBIICHUS paboThI;
UCTOYHHMKA TOKa. COOp M MCTIBITAHUE AIIEKTPUIECKIX nabopaTopHbIe
Hened ¢ pa3inyHbIM COCAMHEHHEM IPOBOJIHUKOB, OTIBITHI
pacyeT ux napameTpoB MPaKTUYECKHE
3aHATHS;
TEMaTUYECKHE
TECTHI;
MarnutHoe mone | HaGmronenue nmeicTBUST MarHUTHOTO TIONsA  Ha CaMOCTOSITEIIbHBIE
MPOBOJIHUK C TOKOM, KapTMHOK MAarHUTHBIX IOJEH. paboTHI;
dopMynMpoBaHHE TIpaBWja JIEBOW PYKH IS nabopaTopHbIE
ONpeNeeHUs]  HampaBleHUs  CWibl  Amrepa. OTIBITHI
Brruucnenune cui, NEWCTBYIOIIMX HA TMPOBOJHUK C MPaKTUYECKHE
TOKOM B MAarHMTHOM IMOJi€, OOBSICHEHHE MPHUHIIMUIIA 3aHATHS;
JEUCTBUSA BIIEKTPOABUTATESA. Uccnenoanue TEMAaTHYECKUE
SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIIUH TECTHI;
Mexanuueckue [TpuBeeHre MPUMEPOB KOJIeOATEIbHBIX JIBHKEHUH. CaMOCTOSITENIbHbIE
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KoJIeOaHUs U

HccnenoBanue 3aBUCUMOCTH NEpHOIa KOJIeOaHui

paboTsr;

BOJIHBI MaTeMaTUYECKOT0 MasiTHUKA OT €0 JAJUHBI, Macchl U nabopaTopHble
aMILTUTYAbI KoJeOanuii. OnpeneneHne yCKOpeHus OTIBITHI
CBOOOJHOrO Na/IeHUs C TOMOIIbIO MATEMAaTHYECKOTO MIPaKTHYECKHE
MmasiTHUKa. Habmronenne koneOaHuit 3Bydaiiero 3aHITHS,
tena. [IpuBenenue 3Ha4eHHUs: CKOPOCTU TeMaTHYeCKHe
pacnpoCTpaHEHUs 3ByKa B Pa3IMUHBIX Cpeax. TECTBI;
YMeHue oOBSICHATH UCHOJIb30BAaHUE YIbTPa3ByKa B
MEAMILIMHE
D7exTpo- Habmonenue OCLIMJLIOTpaMM TapMOHHYECKUX CaMOCTOSITETIbHbIE
MarHuTHbBIE Konebanuit cuibl Toka B menu. OObsicHeHue paboTsr;
Kosie0aHus u IpEeBpaIeHNs YHEPTUU B HJI€aTbHOM KoJebaTeIbHOM nabopaTopHble
BOJIHBI KOHType. I3ydenue ycrpoiictBa M HpHUHLHMIA OTIBITHI
neiictBust  TpaHchopmaropa.  AHaIU3  CXEMBI MIPaKTHYECKUE
HepeJady JIEKTPOIHEPTUU Ha OOJbIINE PACCTOSHUS. 3aHATHS;
[IpuBenenue  mpuMEpoB  BUIOB  PaJUOCBS3H. TEeMaTHYECKUe
3HaKOMCTBO C YCTPOMCTBaMH, BXOJSIIMMHU B TECTHI,
cucteMmy paauocBsizu. OOcyxkaeHue ocoOeHHOCTen
pacupoCTpaHEeHusl PaIMOBOJIH
CeertoBbie BotHBI | [I[pMeHeHHe Ha MpakTUKE 3aKOHOB OTPAXKEHUS U CaMOCTOSITETTbHBIE
OpEeJOMJIEHUs]  CBeTa IpU  pPELIEHUM  3ajad. paboTHI;
HabGmonenue sBrnenuss nudpakuuu MU AUCIIEPCHU nmabopaTopHble
CcBeTa. YMEHHE CTPOUTh H300paxeHHsI NPEIMETOB, OTIBITHI
JTaBaeMble JIMH3aMU. PacueT ONTHYeCKOW CHIIBI MPaKTHYECKHE
JIMH3BI 3aHATHS;
TeMaTHYeCKHe
TECTBI;
KBanToBsie HaGmonenue dotornekrpuyeckoro s dekra. Pacuer CaMOCTOSTENbHbIE
CBOIiCTBa MaKCUMalbHOW KHHETUYECKOW SHEPTUU AJIEKTPOHOB paboTHI;
cBeTa npu poTtorddekre. nabopaTtopHbIe
OTIBITHI
MIPAKTHYECKHE
3aHATHUSA,
TEMaTU4YECKHE
TECTHI;
®duzuka aToma ®opmynupoBanue noctynaroB bopa. Habmonenue CaMOCTOSITEIIbHBIE
JMHENYaToro M HENPEPBIBHOIO CIEKTpoB. Pacuer paboThI;
YacTOThl U JUIMHBI BOJIHBI MCIIyCKAa€MOI'O CBETa MpH nabopaTopHbIe
nepexojie  aTroMa W3  OJHOIO  CTal[MOHAPHOIO OTIBITHI
coctosHusi B japyroe. OObsiCHEHHE NPUHLIHUIA MPaKTUYECKHE
JICUCTBUSA Jla3epa 3aHATHUS;
TEMaTUYECKUE
TECTHI;
®dusuka HabGmonenne TtpexkoB anbda-gactuiy B Kamepe CaMOCTOSITETIbHBIE
aTOMHOTO si/ipa Bunbcona. Peructpanus sSaepHbBIX H3Iy4eHUH C paboThI;
Y 3JIEMEHTAPHBIX | MOMONIBI0 cyeTynka [ 'eitrepa.Pacuer sHepruu cBsi3u nabopaTopHbIE
YaCcTHI] aTOMHBIX snep. [loHMMaHME LEHHOCTH HAy4YHOIO OTIBITHI
MO3HAHUSI MHUpa HE BooOIIe [Js 4YeJOBEeuecTBa B MIPaKTHYECKUE
[eJIOM, a JUIsd  KaXJ0ro oOydyarollerocsi JHMYHO, 3aHITHS;
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LEHHOCTH OBJIAJIEHUSI METOJOM HAy4YHOI'O IMO3HAHMS TEMaTUYECKHE
JUIsL  JTOCTIDKEHHUS  ycmexa B JIIOOOM  BUJE TECTBHI;
MPAKTUYECKOMN IS TEIbHOCTH.
Crpoenue u OO0BsicHeHHe MOJIeNN pacIHpsronieiics Beenennoit CaMOCTOATEIIbHBIC
pa3BuUTHE paboTsr;
Bcenennoit nabopaTopHbIE
OTIBITHI
MIPaKTUYECKHE
3aHATHS;
TEMaTUYECKHE
TECTHI,
[Ipoucxoxnenne | HaGnronenue 3Be3/, JIyHBI U MIaHET B TEIECKOTI. CaMOCTOATEIIbHBIC
ConneuHoi Habmoienne coqHEeUHBIX MSATEH C MTOMOIIBIO paboTHI;
CHUCTEMBI TeJecKona nabopaTtopHbIe
OTIBITHI
MPaKTUYECKHE
3aHATHS;
TEMaTUYECKHE
TECTHI;
XUMUA
Brenenune PackpeiTHe BKJIala XUMHUYECKOW KapTHUHBI MHpA B CaMOCTOSITEIIbHBIE
€IUHYI0  €CTECTBEHHO-HAYYHYK)  KapTUHY  MHpa. paboTHI;
XapakTepucTKa XUMHH KakK MPOU3BOAUTEIIBHONU CHJIBI TEeMaTUYECKHE
oO1ecTBa TECTHI;
Baxneiiiue YMeHue  nath  OmpeneNeHue U ONEepHUpOBaATh CaMOCTOSTENbHbIE
XUMUYe- CIENYIOMUMHA XUMUYCCKUMU TOHSATHSIMU: «BEIIECTBOY, paboTHI;
CKHE MOHATUS | «XUMHUYECKHM  BJIEMEHT»,  «aToM»,  «MOJIEKYJIay, nabopaTtopHbie
«OTHOCUTENIHHBIC aTOMHAs M MOJIEKYJISIPHAsT MAaccChD», OTIBITHI
«MOH», «QJIOTPONUS», «U30TONBDY, «XHUMHYECKas MPaKTUYECKHE
CBSI3bY», (OJIEKTPOOTPHUIATEIHHOCTDY, «BaJCHTHOCTHY, 3aHATHS;
«CTETEHb OKHUCICHHS», «MOJIb», «MOJISIPHAs Maccay, TEMaTUYECKHE
«MOJISIPHBI ~ 00BEM  Ta3000pa3HBIX  BEIIECTBY, TECTHI,
«BEIIECTBA  MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO XUMUYECKUE
CTPOEHUS», «PacTBOPHIY, «OIIEKTPOJTUT " JTUKTAHThI
HEIJIEKTPOIUTY, <«BJIEKTPOJIUTUYECKAS] JUCCOLMALIMS,
«OKHCIIUTENTb W BOCCTAHOBUTEJBY», «OKHUCICHHE U
BOCCTAHOBJIEHUE», «CKOPOCTh XUMHUYECKOM PpEaAKIIHH,
«XHMHYECKOE PaBHOBECHUE», «YTJIEPOJHBIN CKEJIeT»,
«QYHKIMOHAJIbHAS TPYIAY, KU30MEPHS»
OcHOBHBIE @opMyIMpPOBAHKE 3aKOHOB COXPAHEHUSI MACCHI CaMOCTOSATEIIbHbIE
3aKOHBI BEILIECTB U NMOCTOSIHCTBA COCTaBa BELIECTB. paboTHI;
XUMUU VY cTaHOBIEHNE TPUYUHHO-CIIEICTBEHHOU CBSI3U MEXKY nabopaTopHble
COJIEpKAHUEM ATUX 3aKOHOB U HAITUCAHUEM OTIBITHI
XUMHUYECKUX GopMyIl U ypaBHeHHH. PackpriTue MIPaKTUYECKHE
¢u3nveckoro cMpicia cuMBoNMKH [leproamueckoi 3aHATHUS,
Ta0IUIBl XUMHUYecKuX anmemMeHToB /.M. Mennaeneena TEMATHYECKHE
(HOMEpOB eMeHTa, TECTHI;
nepuoja, rpymnibl) U yCTAaHOBJICHHE IPUYUHHO- XUMUYECKUE
CJIEICTBEHHOM CBSI3U MEXKJY CTPOCHHEM aToMa U JUKTAHTbI
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3aKOHOMepHOCTSIMI/I N3MCHCHUA CBOI>'ICTB 3JICMCHTOB U
00pa30BaHHBIX UMU BEIIECTB B MEPUOIAX U TPyMIax.
XapaKTepI/ICTI/IKa 3JICMCHTOB MaJIbIX HepI/IO,Z[OB II10 Uux
TOJIOKEHHUIO B [Tepuoanueckoit CHUCTEME
J.11.Menpeneena.

OcHOBHbIE VYcraHOBIEHUE 3aBUCUMOCTH CBOMCTB XUMHYECKUX CaMOCTOSATEIIbHbIE

Teopuu BEIIECTB OT CTPOEHUS aTOMOB 00pa3yIOIINX UX paboTsr;

XUMUHU XUMHUYECKUX AIEMEHTOB. XapaKTEPUCTHUKA BaXKHEHIIINX nabopaTopHble
TUIIOB XUMUYECKHUX CBA3EH U OTHOCUTEIBHOCTH 3TOU OTIBITHI
tunojoruu. OObsCHEHNE 3aBUCUMOCTH CBOICTB MIPaKTUYECKHE
BELIECTB OT UX COCTAaBA U CTPOEHMSI KPUCTATNINYECKUX 3aHATHS;
peuieTok. @opMyIMPOBaHNE OCHOBHBIX MOJIOKEHUN TEMaTUYECKHE
TEOPUU JIEKTPOIUTHUECKON TUCCOLMALINN U TECTBI;
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOMCTB XUMUYECKUE
OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COEAUHEHUH. JUKTaHTBI
@OopMyIMpPOBAHHE OCHOBHBIX IIOJIO)KEHUM  TEOpUU
XMMHUYECKOTO CTPOCHHUS OPraHMYECKHUX COEIAMHEHUH U
XapakTEPUCTHKAa B CBETE J3TOM TEOPUU CBOMCTB
BAKHEWIINX  IIPEICTABUTENIEH OCHOBHBIX  KJIACCOB
OpraHUYeCKUX COEIMHEHUN

Baxneiimue XapakTepucTuKa CTPOEHUs aTOMOB M KPUCTAJIJIOB U Ha CaMOCTOSTEIIbHBIC

BEILIECTBA 9TOW OCHOBE — OOIMMX (PU3MUECKUX M XUMUYECKUX paboTHI;

U MaTepuasibl | CBOMCTB METAJJIOB M HEMETAJUIOB. XapaKTepUCTUKA nabopaTopHbIe
COCTaBa, CTPOEHHUS, CBOICTB, MOJIYYEHUS U IPUMEHEHUE OTIBITHI
BOXHEMIINX HEMEeTalIoB. XapaKTEpUCTHKA COCTaBa, IIPAKTHUYECKHE
CTpOCHHSI M OOIIMX CBOWCTB Ba)KHEHIINX KJIAcCcOB 3aHATHS;
HEOpraHMYeCKUX coeAuHeHui. OmnMcaHue cocraBa U TEMaTHYECKHE
CBOMCTB BaXHEHIIMX IMPEACTABUTENIECH OpPraHUYECKHUX TECTHI;
COCIMHEHUI: MEeTaHOJa M ATAHOJA, CIOXKHBIX 3(UPOB, XUMHUYECKHE
AKHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI), JTUKTaHTbI
MOHOCaxapuJoB (TJIFOKO3bI), AUCAXapUAOB (caxaposbl),

MOJINCAXAPHUIOB (xpaxmana u L[EJUTIONO3bI),
aMUHOKHCIIOT, OeNKOoB, UCKYCCTBEHHBIX U
CUHTETUYECKUX MOJIUMEPOB

Xumudeckuit | Mcronb3oBanne B yueOHOW ©  MpodecCHOHATBHOM CaMOCTOSITEIIbHBIE

A3BIK JEATEIbHOCTH XUMHUYECKMX TEPMUHOB U CHUMBOJIUKH. paboTHI;

U cuMBoJinka | Ha3blBaHnEe M3y4YeHHBIX BELIECTB IO TPUBHUAILHOW WIIU nabopaTopHble
MEXIyHApOAHOW HOMEHKIIAType M OTPAKEHHE COCTaBa OTIBITHI
3TUX COEIUHEHHM C MOMOUIbI0 XMMHUYECKUX (Popmy. MIPAKTHYECKHE
OTpaxxeHre XMMHYECKHMX MPOLECCOB C IOMOIIBIO 3aHATHS;
YPaBHCHUN XUMHUYECKUX PEaKIIMil TEMAaTU4YECKUE

TECTHI;
XUMHYECKHE
JUKTAHTbI

Xumpyeckue | OOBSICHEHHE  CYIIHOCTH  XUMHYECKHX  MPOIIECCOB. CaMOCTOSITEIIbHbIE

peakuuu Knaccuukanus XuMHUECKUX peakUuil M0 pa3iIuyHbIM paboThI;
MPU3HAKaM nabopaTopHbIE

OTIBITHI

MIPaKTHYECKHE
3aHATHSA;
TeMaTU4ECKHe
TECTBI;
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penieHue 3aaau

NEN

Xumuueckuil | BblllonHeHHEe XUMHUYECKOrO HKCIIEPUMEHTa B IOJIHOM CaMOCTOSATEIIbHbIE
OKCHEPUMEHT | COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH O€30MacHOCTH. paboTsr;
HaGnronenve, GUKCUPOBAHKME M ONUCAHKE PE3YJIbTaTOB | ¥ 1a00paTOpHbIE
IIPOBEJIEHHOTO SKCIIEPUMEHTA OTIBITHI
v NPaKTUYECKHE
3aHATHS;
v TeMaTHYeCKue
TECTBI;
V' XUMHYECKHUE
JTUKTAHThI
Xumuyeckas IIpoBeieHHE CaMOCTOSATENBHOIO TIOMCKA XMMHYECKOM | v\ CaMOCTOSTEIbHbIE
uHbopManusi | uHbOpMaLIUU c HCIIOJIb30BAaHUEM Ppa3INYHBIX paboTHI;
HCTOYHUKOB (Hay4YHO-TIOIYJISIPHBIX U3JaHui, | v\ TeMaTHYecKue
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); TECTHI;
UCIIOJIB30BAHUE  KOMITBIOTEPHBIX ~ TEXHOJOTHM  Juist | Y XUMHYECKHE
00paboTKHu U mepenayr XMMHYECKON HHpopMaliu 1 ee JTUKTaHTbI
MIPEJCTABICHHS B PA3JIMYHBIX hopMax
[Tpodunbaoe | OOBACHEHHE XUMHYECKUX SBICHUM, MPOMCXOIAMIUX B [¥Y  CaMOCTOATENbHbIE
1 ipocec- npupojae, ObITy W Ha mnpomsBojacTBe. CobimoneHue paboThI;
CHOHAJIBHO NpaBUIl  SKOJOTUYECKH TPAMOTHOIO IOBEACHUS B |¥Y  TEMAaTHYECKHE
3HAYMMOE okpykarmiei cpeae. OlEHKA BIUSHUS XUMHYECKOTO TECTBHI;
cojiepKaHue 3arpsA3HEHHs]  OKPYXKalomle cpeasl Ha OpraHusMm | v pelleHue 3a1a4
YeJIOBeKa M JPYTrue >KuBble opranu3Mbl. CoOirofeHue
mpaBuwJl  0€30MacHOrO OOpallleHuss ¢ TOPIYHMH H
TOKCUYHBIMHU BELIECTBAMH, 71a00paTOPHBIM
obOopynoBanueM. Kputndeckasi oleHka JOCTOBEPHOCTH
XAMHAYECKON HH(OpMAIMH, TOCTYMAIOMmeHd M3 pa3HBIX
HWCTOYHHKOB
BUOJIOT'UsA
buonoruss — | 3HaKOMCTBO ¢ OOBEKTAMU U3yUEHHs] OMOJIOTHH. v’ caMOCTOsTENbHbIE
COBOKYITHOCTH | BbisiBeHue posnu 610ia0ruu B pOpMUPOBAHUU paboTHI;
HayK O )KUBOW | COBPEMEHHOM €CTECTBCHHO-HAYYHOU KAPTHHBI MUpa U |V TEeMaTHYECKUE
MIpUpPOJE. MIPAKTUYECKON JEATEIbHOCTH JIFOIEH TECTHI;
MeTtoabl
HAy4YHOTO
MO3HAHUS
B OMOJIOTHH
Knerka 3HAKOMCTBO €  KJIETOYHOM  TeopHeil  CTpoeHHs | ¥ CaMOCTOSTENbHbIE
opranusmoB.IlonydyeHne  mpencraBieHHss O — POJU paboTHI;
OpraHWYECKUX M HEOPTAaHUUYCCKUX BEHIECTB B KIETKE. | ¥ OUOJIOrHYECKHe
3HaHHE CTPOEHUsl KIIETOK MO pe3yJbTaTaMm padoOThI CO JUKTAHTbI
CBETOBBIM  MHKDOCKOIIOM.  YMEHHE  ONHUCHIBAThH | v IIPAKTUYECKUE
MHKpOTpenapaThl KJIETOK pacTeHuil. Ymenue 3aHATHUS;
CpPaBHHBAThL CTPOCHHUE KJICTOK PACTEHHH U KMBOTHBIX 10 | ¥V TEMaTHYECKUE
TOTOBBIM MUKpOIIpenapaTram TECTHI;
Opranusm 3HaHue OCHOBHBIX croco0oB pasMHOXeHHs | ¥ CaMOCTOATENbHbIE
OpraHU3MOB, CTa/IM OHTOT'€HE3a HA IPUMEPE YEIOBEKA. paboTHI;
3HaHKe MPUYKH, BBI3BIBAIOIIMX HAPYIICHUS B PA3BUTHU (¥ OHUOJIOTHYECKHE
OpraHu3MOB. YMEHHE II0JIb30BaTbC TI'E€HETUYECKON JUKTaHTbI
TEPMHHOJIOTHEH M CHMBOJMKOW, peliath mpocreiimnue | v/ [IPAKTUYCCKUE
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TEHETUYECKUE  3aJayH. 3nanne  ocobeHHocTel 3aHATHS;
HACJIEICTBEHHOW M HEHACJIEJICTBEHHON N3MEHYMBOCTU U TeMaTHYeCKUe
UX OMOJIOTUYECKOM POJTU B IBOJIOIIUU KUBOTO TECTHI;

Bun YMeHue aHanuM3upoBaTh U OICHUBATh pa3UYHbIC CaMOCTOSTENbHbIE
TUIOTE3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. YMeHHe paboTHI;
MPOBOJUTH ONHCAHHE OCOOed OJHOTO BHAA IO Ouosornueckre
Mopdororuueckomy KPUTEPHUIO. Pa3Butue JTUKTaHTBI
CIIOCOOHOCTEH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, MPaKTUYECKUE
JOTHYecKH OOOCHOBBIBaTH CBOK TOYKY  3pEHHS, 3aHATHUSA;
BOCIIPUHUMATH u aHAJIM3UPOBATh MHEHUS TEMaTUYECKHE
co0eceTHUKOB, MPU3HABas MPaBO JIPYroro 4YesloBeKa Ha TECTHI;

MHOE MHEHHUE. Y MEHHUE JJOKa3bIBATh POJICTBO YEIOBEKA U
MJICKOTIMTAIOIIUX, OOIIHOCTh u PaBEHCTBO
YeJIOBEYECKUX pac

OKkocucteMbl | 3HAHHE OCHOBHBIX JKOJIOTMYECKUX (HaKTOPOB M UX CaMOCTOSITETTbHBIE
BIUSHUA HAa OpPraHuW3Mbl. 3HAHUE OTJIUYUTEIBHBIX paboThI;
MIPU3HAKOB HCKYCCTBEHHBIX co0011IeCTB — OuoIorHuecKue
arposkocuctem. [lonydyeHune npencTaBieHUuss O CXeMe JTUKTAHTHI
9KOCHCTeMBI Ha mpumepe Ouocdepsl. [emoHcTpanus MPaKTHYECKHe
yMEHUSs MMOCTaHOBKHU nenei JIeATEIbHOCTH, 3aHATHS;
IUTAHUPOBaHHE  COOCTBEHHOM — MEATENIbHOCTH  JUIS TeMaTHYeCKHe
JOCTIKEHHSI  TIOCTABJICHHBIX — IIEJIEM, TMpeaBUJICHUS TECTHI,

BO3MOXHBIX PE3yJIbTATOB ATHUX JIEHCTBUH, OpraHU3alluu
CaAaMOKOHTPOJISI W OILEHKH TIOJYYEHHBIX PE3yJbTaTOB.
OOy4eHue COOITIOICHUIO TTPABHII TTOBEJICHHS B TIPUPO/IE,
OEpeKHOMY OTHOIIEHHIO K OMOJIOTHYECKUM OOBEKTaM
(pacTeHHsIM W JKMBOTHBIM M HMX COOOIECTBaM) W HUX
OXpaHe
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