





PACCMOTPEHO COI'TACOBAHO

Ha 3aCeaHUU [IUKJIOBOM KOMUCCHUU 3am. qupekropa o YP
€CTECTBEHHO-MAaTEMaTUYECKOTr0 POQHIIS U I'BIIOY PK «Cumdepormnonbckuit
¢dbusuaeckoit kynpTypsl [ BITOY PK KoJUTeK chepbl 0OCTyKUBAHUS U
«CumdpeponoabCKuil KOJIIEIK J3aiHa»

chepsl 00CITYKUBAHUS B TU3aiTHAY M.B.KnumoBa
IIporoxon Ne 1 ot «28» aBrycra 2017 r. «28» aprycra 2017 r.
[Ipencenarens JL.H. BepxotypoBa

Pabouast mporpamma yueOHoM aucuumuinHabl «EctecTBo3Hanue» (pusuka,
XuMus, Ouonorusi) paspabotraHa Ha ocHoBe  IlpumepHoid  mporpamMmsl
obmieoOpazoBarensHON  y4ueOHON mucnuiinHbl  «EctecTBo3Hanue» ((usuka,
XUMUS, ouosorus), npeIHa3HaYeHHOU TUISt npodeccruoHaIbHBIX
0o0pa30oBaTeNbHbIX OpPraHU3alUl, PEeaTu3yoIUX OCHOBHYIO NMPO(hecCHOHAIbHYIO
oOpazoBarenpHyto porpammy CIIO Ha 6a3e 0CHOBHOTrO 0011€r0 00pa3oBaHUs C
OJIHOBPEMEHHBIM TOJIyYeHHEM CpelHero oOiiero oopasoBanusi. PexomengoBaHo
@enepalbHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM YyupexkaeHueMm «DenepanbHbli
WHCTUTYT pa3BuTHs oOpazoBanus» (OMPO) B kauecTBe mprUMEpHON POrPaMMBbI
JUIsL pealu3alli OCHOBHOW oOpa3zoBatenbHOW mnporpammbl CIIO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJIYUYEHHEM CPEIHEro oOlero oopa3oBaHus
ITpotokon Ne 3 ot 21 urons 2015 r., peructpaunoHHbIA HOMEDP peueH3uu 374 ot

23 urons 2015 r. ®I'AY «®UPO» 100116.01 (43.01.02) ITapuxmaxep.

Opranuzanus-paspadoryuk: ['ocygapcTBeHHOE OI0/KETHOE TTpo(eccroHambHOe
oOpazoBarenbHOe yupexaeHue Pecryonuku Kpeim «CuMdepononbekuii KOmemK

chepbl 00CTyKUBAHUS U JU3AHAY)

Pa3patdoruuku: Bepxotyposa Jlrommuna HukonaeBHa- meprojiaBaTenb BbICHIEH
kareropuu, bycen Enena OnerosHa - nepriogaBareiib NepBoil kareropuu, JKypos

Anexkcannp EdbuMoBud — penogaBatesib XUMUH.
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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, cIy>Kalux U CIeHaINCTOB CPETHErO 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
npoduisi, B oobeme 88 uvacoB mo 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
skosiornd. B mporpamMme I COIMANbHO-3KOHOMHMYECKOTO mpoduis B
yupexaenusx CIIO mpeacTaBieH cOKpalleHHBIH, HO JOCTATOYHO TPaJAULIMOHHBIN

MNEPEUCHb TNAAKTUUCCKUX CAVMHMUII.



[Ipn opranmzanuu y4deOHOU JEATETHLHOCTH OOYYAIOIUXCS YUYPEKIESHUN
CIIO mnoBbIlIEeHHOE BHHMaHHUE I1€JIeCO00pPa3HO YIETUTh W3YUYCHHUIO Pa3fesioB
«Heoprannueckue  coequHeHusi»,  «OpraHuuecKkue  COCIUHECHUS»,  TEM,
OTHOCSIMXCS K obOmer Ononorum: kinetka, JIHK — HocuTens HaciaeacTBEeHHOM
nH(popMaIu, ypOBHU OpPTraHU3alMK KUBOW MPUPOIbI, IBOJIIOIHS, PACKPHIBAIOIIUX
BIIMSIHUE HKOJOTUYECKUX (DaKTOpPOB Ha pPA3BUTHE PACTEHUU U KUBOTHBIX. [lpum
ATOM YBEJIMYUBAETCSA KOJIUYECTBO J1a0OPATOPHBIX OMBITOB U MPAKTUYECKUX padoT ,
BpeMsI Ha UX MPOBEJICHHE.

OcHOBYy  mporpaMMmbl  COCTaBIIIET  COJIEpXkKAHUE,  COIJIACOBAHHO  C
TpeboBaHusIMU  (eiepaibHOTO  KOMIIOHEHTa TOCYAapCTBEHHOIO  CTaHaapTa
cpenHero (IoJHOro) oomero 0opa3oBanus 6a30BOro ypoBHSI.

PaGouas nmporpamma o6sagaeT psioM 0COOEHHOCTEH:
® JaeT MIUPOKHE BO3MOKHOCTH (POPMHUPOBAHUS 1EJIOCTHONW €CTECTBEHHOHAYUYHOU

KapTUHBI MUpPA
® OpHEHTHPYET OOydJarImmuxcs Ha o0mey4deOHble, OONICHHTEIICKTYaTbHBIC

YMEHUS ¥ HAaBBIKH, (HOPMUPYEMbIE Ha MEXIPEIMETHON OCHOBE
® ycuieHa TpakTHYeCKas COCTABJAIONIAsl Kypca, KOTopas IMpejmnoiaraet

pa3HOOOpa3Hyl0 CaMOCTOSATEIbHYI, TBOPUYECKYID U  IT03HABATEJbHYIO

JESATETbHOCTh YYaIIuXCsl;
® yBeJUYeH 00BEM COJIEpPKAHUS 32 CUET YaCOB PE3EPBA;

[TpakTUKO-OpHUEHTUPOBAHHBIE 3a/1aHus, MIPOEKTHAs JeSATENbHOCTD
00y4aeMbIX, BBITTOJITHCHHE TBOPUYECKHUX 3aJJaHUH M TTOATOTOBKA JTOKJIAOB SBIISICTCS
HEOThEMJIEMOM YacThIO Y4€OHOTO MpoIecca.

Pabouas nporpamma «EcTecTBO3HaHUE)» COCTOUT U3 2 TeM M0 XUMHH, 5 TeM
no buonoruu u 4 Tem o Ouzuke.

Opranuzanuss  oOpa3oBaTENbHOTO MpoIEcca MpeanoiaraeT MIHPOKOoe
MCITOJIb30BaHUE Takux (HopM OOydeHHs] KakK JICKITMOHHO-CEMUHAPCKUE 3aHSTHS,
MPaKTUKYMBbI, TPYIIOBasi paboTa Mo 3apaHee BHIOpaHHOW MpobiieMe, MOArOoTOBKA
JOKJIaf0oB U coobmeHudd. Ocoboe Mecto B paboueld mnporpamme yIeiaeHO

MPAKTUYECKUM 3aHATUSIM C JKUBBIMH OObekTaMHu. B mporpamme Hapsay c
5



7a00paTOPHBIMU U MPAKTUYECKUMU 3aHATHUSMHU OPraHU3yeTCsl CaMOCTOSITEeNbHas
pabota OOydJaromuxcs 1o 3aJaHHOM TeMaTHKe.

JI1st mpoBEepKH 3HAHUK O0YYaOIIUXCS MCIOIb3YETCS TEKYIIUH KOHTPOJIb U
IIPOMEXKYTOYHAs ATTECTALU.

Texkymuii KOHTPOJb OCYHIECTBISIETCS Ha KaXIOM 3aHATUU B (opme
BBICTYIUIEHUS C COOOIIEHUEM, BBIIOJIHEHHUS TECTOBBIX 3aJaHUI, YCTHBIX OMPOCOB,
Oecenpl MO paHee  M3YYEHHOMY  MaTepuaigy, HWTONOB  IPAaKTUKYMOB,
TEPMUHOJIOTMUECKHE, XUMUYECKUE W OHOJOTMYECKHUE IUKTAHTHI, SJIEKTPOHHBIN
KOHTPOJIb, 3aliuTa pedepaToB, CO3/1aHue MPE3CHTALUH.

ITpomesxyTouHas aTTeCTalHus OCYILECTBIIIECTCS B dopme
g depeHIpOBaHHOrO 3a4eTa.

Pabouas mporpamma opueHTHpPOBaHA Ha IOCTH)KEHHUE CIICAYIOIINX HeJIe:

® (OCBOCHME 3HAaHUN O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpa HU
METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOojiee BaKHbIMH HJIEIMH U
JOCTHIKEHUSAMH €CTECTBO3HAHUS, OKAa3aBIIMMM ONPEACISIIONIECE BIUSHUE HA
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

® OBJIaJICHUE YMEHHUSIMU MPUMEHATH TOJYYECHHbIE 3HAHUS MJs OOBSICHEHUS
SBJIICHUA OKPYKAIOIIEro MHpa, BOCHOPHUATHS HHPOPMALMH €CTECTBEHHO-
HAQyyHOr0 M  NPOPECCHOHAIBHO 3HAUYUMOIO  COJEp)KaHUS; pa3BUTHE
MHTEJIEKTYaJIbHbIX, TBOPYECKUX CIIOCOOHOCTEN M KPUTHUECKOTO MBIILJICHUS B
XOJI€ MPOBEACHUS MPOCTEUIIINX UCCIICIOBAHUN, AHAIN3A SIBIICHUI, BOCIIPUSTHUS
Y UHTEPIPETALMU €CTECTBEHHO-HAYYHON HH(pOpMAIHH;

® BOCHHUTaHUE YOEXKICHHOCTH B BO3MOXHOCTH NMO3HAHUS 3aKOHHOW MPHUPOABI U
WCIIOJIb30BaHUS JOCTHKEHUN €CTECTBEHHBIX HAYK JUIA PAa3BUTHUSA LIUBUIINA3ALUN
Y TIOBBIILICHUS Ka4eCTBA KU3HU;

® [pPUMEHEHHE  €CTECTBEHHO-HAy4YHbIX 3HaHUW B  NPOPECCHOHAIBHOU
JeSTeIbHOCTY M TIOBCEIHEBHOM KH3HU Juid o0ecrieueHus: 0e30macHOCTH
KU3HEEATEIbHOCTH; I'PAMOTHOI'O0 UCIOJB30BAHUS COBPEMEHHBIX TEXHOJIOTUN;

OXpaHbl 310POBbsl, OKPYKAIOUIEH CPeJIbl.



ITACIIOPT PABOYEM NPOI'PAMMBI YYEFHOM JUCIHUIIJIMHBI
OYl.14 <ECTECTBO3HAHHUE»
1.1. OOJacTh NpUMEHEHHUs IPOrPaAMMBbI
PabGouas mporpamma ydeOHOW muctmIuiiHbl «EcTecTBO3HAHUE» SIBISETCS
4acTbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B
cootBercTBUM ¢ PI'OC no npodeccusim CI1O 43.01.02 ITapuxkmaxep
1.2. Mecro yueOHOoM AMCIHUTIITAHBI B CTPYKTYpe OCHOBHOM
npogdeccnoHaIbLHONH 00pa3oBaTeJbHOM MPOTrPaMMbI
VYueOHas JUCUUIUIMHA «EcrecTBO3HaHUE» OTHOCHUTCS K UKITY
«O06meo0pazoBaTenbHas MOJTOTOBKaY.
1.3. Pe3yabTaThl 0cBOCHUS Y4eOHOM AUCHMIIIIUHBI
OcBoeHue coaepxaHusi yueOHOM AucuuIUIMHbl «EcTecTBO3HaHue» obecreynBaeT
JNOCTHKEHUE CTYACHTaMU CIEAYIOIUX PE3yIbTaTOB:
JIMYHOCTHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUHU U JOCTHKEHUSIM B 00JIACTU €CTECTBEHHBIX
HayK,

- 4yBCTBO I'OPAOCTH 32 POCCUNCKHUE ECTECTBEHHBIE HAYKU;

- TOTOBHOCTbH K IMPOJOJKEHHIO 00pa30BaHMs, MOBBIILICHUIO KBATU(PUKALUHA B
13 OpaHHOU MPO(ECCUOHAIBHOM CSITEIHFHOCTH C UCITOIh30BAHUEM 3HAHUH B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTMBHOE OCO3HaHUE 3HAYMMOCTM  KOMIIETEHIMH B  00JacTu
€CTECTBEHHBIX HAyK JUIsl 4eloBeKa W OOIIecTBa, yMEHHE HCIOIb30BaTh
TEXHOJIOTUYECKHE JOCTHKEHHSI B 00J1aCTH (PUBHUKHU, XUMUHU, OUOJIOTUU ISt
MOBBIIIEHUS] COOCTBEHHOTO HWHTEUIEKTYaJbHOTO pPa3BUTHSI B BbIOpAHHOMN
npodeccuoHaIbHOM IeATeTbHOCTH;

- YMEHHME IMPOaHAIU3UPOBATH TEXHOTCHHBIC IMOCIEACTBHS ISl OKPYKArOLIEH
cpenbl, OBITOBOM M MPOU3BOJACTBEHHOU JIESITEIILHOCTH YEJIOBEKA;

- TOTOBHOCTb CAMOCTOATEIBHO JOOBIBaTH HOBBIE Al ce0sl €CTECTBEHHO-
HAay4HbI€ 3HAHUS C KMCIOJIB30BAHHEM JUISl 3TOTO JOCTYIHBIX UCTOYHHKOB

uHbOopMaLINH;



YMEHHUE YNOPaBIAThH CBOCHU IIO3HABATEIBHOU JEATEIBbHOCTBIO, ITPOBOJWTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS;
YMEHHUE BBICTpauBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIIEHUS B KOMaHIE I10

pelIeHnIo O0MX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS,

MeETaNpeaAMETHbIX:

OBJIQJICHUE YMCHUSMH M HaBBIKAMU PAa3JIUYHBIX BHJIOB IMO3HABATEIbHOMN
JCSITEILHOCTH JIJISl M3YYCHHS Pa3HBIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOIO
MUpA;

NPUMEHEHUE OCHOBHBIX METOJOB TO3HAHWs (HAOIIO/IEHUS, HAYYHOTO
OKCICPUMEHTA) JIJISl M3YUYCHHS Pa3jIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON
KapTHUHBI MHpPa, ¢ KOTOPHIMH BO3HHUKAaEeT HEOOXOJWMOCTH CTAJIKMBATHCS B
npodeccruoHansHO cdepe;

YMCHHE OIPEACIIAThH SN U 3a/1a4M JeATCIbHOCTH, BRIOUPATh CPEACTBA IS
WX JIOCTHKEHUS Ha MPAKTUKE;

YMCHHE  HWCIOJB30BaTh  PA3JIMYHBIE  HCTOYHWKH  JUIS  TOTYYCHHS
€CTECTBCHHOHAYYHOUW HWH(OpPMAlK W OILEHWBATh €€ JOCTOBEPHOCTH IS

JOCTHIXKCHMUA ITOCTABJICHHBIX ueneﬁ H 3a1a4,

NpPpeaAMETHBIX:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUH O  IEJOCTHOM  COBpPEMEHHOMU
€CTECTBCHHOHAYYHOM KapTUHE MHpA, MPHUPOJIE€ KAK €IUHOM UEIOCTHOU
CHCTEME, B3aUMOCBSI3U YeJIOBEKa, MIPUPOIBI U 0OIIECTBA, IPOCTPAHCTBEHHO-
BpEMEHHBI X MaciTabax Beenennoi;

BJIQJICHUE 3HAHUSMU O HaMOOJIEe BAKHBIX OTKPBITUSX W JOCTHKEHUSX B
00JJaCTH €CTECTBO3HAHUS, IMOBJIMSABIIMX HA 3BOJIOLMIO MPEJICTABIECHUN O
OpUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

c(OpMHPOBAHHOCTh YMEHHMSI IPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS IS
OOBSCHEHUS OKPYXAlOUIUX SIBICHUI, COXpAHEHHs 30pOBbs, 0OECIIeUECHHUS
0€30MacHOCTU KU3HENEATEIbHOCTH, OEpEeHOTr0 OTHOIICHHUS K MPHUPOJIE,
pPallMOHAJIBHOTO  MPUPOJAOIOIB30BaHUsA, @ TAKKE BBIIOJHEHUS POJIH

IPaMOTHOTO TIOTPEOUTEIIS;



c(hOpMHUPOBAHHOCTH MIPEACTABICHUA O HAYYHOM METOIE TTO3HAHUS MPUPO/IBI
U CpPEACTBAX M3YyUYEHHUS Meramupa, MakpoMHpa M MUKPOMHpPA; BIAJECHUE
npreMaMi €CTECTBEHHO-HAy4YHBIX HAOJIOJIEHUMN, OTMBITOB, MCCIEIOBAaHUN U
OLICHKH JIOCTOBEPHOCTH IOJIYUYEHHBIX PE3YJIbTATOB;

BJIAJICHUE TOHSITUHHBIM alllapaToM €CTECTBEHHBIX HAYK, IMO3BOJISIIOLIAM
O3HABAaThb MHUP, Y4YacTBOBAaTb B JHUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCAaM, WCIOJB30BaTh PA3MYHbIE WCTOYHUKU WH(pOpMaAIruu s
MOJTOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCS K COOOIICHHSIM
CMMU, coneprxaniuM HayuyHyI0 UHPOpPMAIIHUIO;

c(hOpMUPOBAHHOCTh YMEHUM MMOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYUYHOTO
3HAHWS IS KaXJ0T0 4YelI0OBeKa HE3aBHUCHUMO OT €ro MpodeccroHambHOM
NEATEeNbHOCTH, pas3inyath (akThl W OICHKH, CPaBHUBATH OIICHOYHBIC
BBIBO/IbI, BUJIETh UX CBS3b C KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPHUEB C

OIPEJICIIEHHON CUCTEMOU LIEHHOCTEM.

1.4. Kosiu4yecTBO 4acOB HA OCBOEHHE IPOrPaMMbl Y4eOHOM JUCHMILIHHBI

MaKcUMallbHas yueOHas Harpy3ka cryjeHTa - 270 uac,
oOs3aTenbHas ayuTopHas yueOHast Harpy3ka — 180 dacos,

camocTosATenbHas pabora ctynenrta — 90 ygac.



2. CTPYKTYPA U COJEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUIINHBI ¥ BUIbI Y4e0HOH padoThl

Bup yueOHoM padoThI

Oo0BeM yacoB

MakcumasbHasi yueOHasi Harpy3ka (Bcero) 270
Oobs13aTes1bHAs ayAUTOPHAs yyeOHas HArpy3Ka (Bcero) 180
B TOM YHCJIE!

71a00paTOpHbIE U MPAKTUUECKHE PabOThI 26
IIPOMEKYTOUYHAs aTTeCTalus /3
CamocrosiTeibHast padoTa cTyAeHTa (Bcero) 90
B TOM YHUCJIE:

BHEAyJUTOPHAsI CAMOCTOSITeNIbHAs paboTa 90

HHAWBUAYAJIBHBIC TBOPYCCKUC 3aJaHUA

Hrorosas arrecraius B popme arddhepeHIIMPOBAaHHOTO 3a4€Ta
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2.2. TemaTu4ecKHUil IUVIaH U coJep:kaHue ydeOHoU nucuumianabl «EcTrecTBO3HaAHUE)

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.
BBenenue [IpumeHneHnrne MOCTHUKEHUN COBPEMEHHON XUMUU B TyMaHUTapHOW cdepe
JIeSITEIbHOCTH 00IIIeCTBA.
CamocrosiTeibHasA padoTa:
1. Hammcanue noknana win pedepara «HaHOTEXHOJIOTHS KaK IPHUOPUTETHOE 1
HaITPaBJICHUE PA3BUTHs HAYKH M npousBoacTsa B Poccuiickon denepannu.
OOyuaroumuiicd 10/2KeH 3HATh: OOyuarounuiics 10/J:KeH YMeTh:
1. CnocoOsl cyniecTBOBaHUS XUMUYECKUX 3JIEMEHTOB 1. CocTaBisTh 3JIEKTPOHHYIO (OPMYITy aTroma
XapaKTEPUCTUKY arperaTHOro COCTOSIHUS BEIIECTBA; Haxoauths NpolieHTHYIO Y MOJIIPHYIO KOHIIEHTPALUIO
3. Paznuuusa mexay CMEeCSIMU U XUMUYECKUMU pacTBOPOB;
COCIMHEHUSAMM. 3. OmnpenensTh TUM XUMUYECKON peakiuu no Gu3nueckum
4. OCHOBHBIC TUIIBI XUMHUYECKUX PEAKIIUNA (COETUHEHUS, XapaKTEepUCTUKAM BEIIECTBA.
pasyiokKeHusl, 3aMeIleHHs, OOMEHA); 4. OnpenensiTh TUI XUMHUYECKON PeaKIIvH;
5. 3aKOHOMEPHOCTH U3MEHEHUS CKOPOCTU PEAKIINH OT 5. PaccTaBisITh CTENIEHH OKUCIEHUS U ONIPEAEIISATh
TEMIIEPATYPHI, NABICHUS U KOHIICHTPAIIMU BEILIECTBA. AJIEMEHT OKHCIIMTENIb U BOCCTAHOBUTEID;
6. Ilpunmun Jle [laTenbe. 6. Iloka3bIBaTh HANPaBJICHUE CMEIIEHUS XMMUYECKOTO
7. CnocoObl MOIy4eHHs METAJNIOB BOCCTAHOBJIEHUEM, PaBHOBECHS MIPU ONPEACIIEHHBIX YCIOBUSX.
OKCHJIOB ,TUAPOKCHUIOB U COJIEH; 7. CocTaBisiTh (OPMYIIBI CIOKHBIX BEIIECTB;
8. XapakrepHble (HU3NICCKHE M XUMHUYCCKHE CBOMCTBA 8. Pemartp 3a/1aun Ha HAXOXJICHUE MACChl, 00bEMA 1
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BXKHEUIIINX MPEJACTAaBUTEICH KaXI0ro Kjacca: MPAKTUYECKOTO BBIXO/Ia BEIIECTBA;

[IprHIMIBI U ITpaBUIIA COCTABJICHUS YPABHEHUN XUMUYECKHUX

pEeaKuuu. HAapOJHOM XO3SIMCTBE.

Ha3seiBaTh 00acTH IMPHUMCHCHUS BCIICCTB KAXKIO0I0 KjlacCa B

OO01asi 1 Heopraum4yeckasi XuMHs

Conepxxanue yueOHOro MaTepuaJia

[Tpenmer xumun. BemectBo. AtoM. Monekyna. XUMHUUECKUAN JIEMEHT U (POpPMBI 2
ero cyuectBoBanus. [IpocThie U ClI0KHBIE BelleCTBAa. AJIJIOTPONUS U €€
OcHoBHBIE IIPUYHUHBI.
MOHATHA U CamocrosiTeibHast padora:
3aKOHBI XUMMH 1. Cucrematuyeckas mpopadOTKa KOHCIEKTOB 3aHATHH, Yy4eOHOI
JUTEPATYpPbl,  JONOJIHUTEIBHONW JIMTEPATypbl, C HCIOJb30BAaHUEM
PEKOMEHJalMI TPETO1aBaTEIs.
2. Pemenwue 3amau
Conep:xxanue y4eO0HOI0 MaTepualia
OtkpeiTie Ilepumonnueckoro 3akoHa. llepuoguyeckas cucTeMa XUMHUYECKHX
Mepuoamueckuii anemenToB JI.1. MeHz[eiIeeBa Kak rpaguyeckoe orobpaxenue Ilepuoauueckoro
3AKON 3akoHa. lleproguyeckuii 3aKOH U CHUCTEMa B CBETE YYEHHsI O CTPOECHUHU aToOMa.
3aKOHOMEPHOCTH HM3MEHEHHUS 3JIEKTPOHHBIX 00O0JOUYEK aTOMOB M XMMHUYECKHX
u [lepuoanyeckas o
cHCTeMA CBOMCTB 00pazyeMbIX 3JIEMEHTAaMU MPOCTHIX U CIIOXHBIX BELLIECTB. )
M eCKIX 3nauenue Ilepmonnueckoro 3akoHa u llepuogmueckoil cucTeMbl XMMHYECKHX
anemenToB .M. MenaeneeBa Ui pa3BUTHsS HAyKH M NOHMMaHUS XUMHUYECKOH
jaemenToB /1. U.
Meneneea KApTUHBI MUPA.
CamocrosiTeibHas padoTa:
1. CocraBieHue 3MEKTPOHHBIX U AMEKTporpapuieckux GopMys aToMOB
X.9
Crpoenue Conep:xxanmne y4eOHOro MmaTepuaJjia 2
BellecTBA

[Ipupona xmmuueckon cBs3u. KoBaneHTHas CBsA3b: HEINOJSpHAs W IOJISIPHAS.
HNonnas cBsa3b. Katnonsl 1 aHnoOHbL. MeTtaiumnueckasi cBa3b. BomopoaHas cBs3b.
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B3anMoCBsI3b KPUCTAUIMYECKHUX PEIIETOK BEIIECTB C Pa3IMYHBIMU THUIAMH
XUMHUUYECKOM CBSA3U.

CamocrosiTesibHas padora:
1. BreimonHeHue ynpaxHEHUN

Boaa. PactBopsl

Conep:xxanne y4e0HOIr0 MaTepuajia

Boga B mpupoe, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DUBHUYECKUE U
XUMHUYECKHE CBOMCTBA BOABL. 3arpsI3HUTEIIA BOJIBI M CITOCOOBI OUMCTKH. JKecTKas
BOJIa U €€ YMATUCHUE.

OnpecHeHnue BoJbl. ATperaTHbIe COCTOSIHUS BOJIBI U €€ TIEPEXO0bl U3 OJTHOTO
arperaTHoOrO COCTOSIHUSA B APYTO€.

PactBopeHue TBEpABIX BEIIECTB U Ira30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEP/IbIX
BEIIECTB U Ta30B OT TeMIIEpaTypbl. MaccoBas 10J BEIIECTBA B pACTBOPE KaK
crioco0 BBIPAYKEHHUsSI COCTaBa PacTBOpa.

CamocrosiTesibHasi padora:
1. Hanucanue noknana unu pedepara «PacTBopsl BOKpPYT Hacy,
«YCTpaHeHHUE KECTKOCTH BOJbI Ha MPOMBIIIUICHHBIX MTPEITPUATHIX.
2. Pemenue 3agau

Kountpoabnas padora

2 cemecTp

XuMHu4YeckKue
peakunu

Conep:xxanne y4eOHOIr0 MaTepuaJjia

IToHsiTue O XUMHMYECKOW peakuuu. Tumbl XUMHUECKHX peakuuil. CKOpoCTh
peakiuu U GakTopbl, OT KOTOPHIX OHA 3aBUCUT. TermoBol 3pHEKT XUMUIECKOU
peakIuu. XMMHYECKOE PAaBHOBECHE M CITIOCOOBI €r0 CMEIICHUSI.

IIpakTueckoe 3ansaTue Nel

3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEaKIiy OT Pa3IuIHbIX (PaKTOpOB
(TemnepaTypbl,

KOHIIEHTPAIIMHU BEIIECTB, JICHCTBUS KaTaJIU3aTOPOB).
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CamocrosiTeibHAs padoTa:
1. Pemenne 3anau
2. Hanucanue XMMHUYECKUX YPABHEHUH B MOJIEKYJIIPHOM M HOHHBIX (popMmax.

Knacenpuxanus

HEOPraHUu4eCKuX

COeIMHEHUH M UX
CBOMCTBA

Copaep:xxanune y4eOHOIr0 MaTepuajia

Okcuapl, KUCIOTHI, OCHOBAHUS, COJTU. XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN B CBETE€ TEOPUU BIEKTPOTUTUUECKON
nuccouuanuu. [lonsitue o runponuse coneit. Cpena BOJHBIX pacTBOPOB COJIEH:
KHUCJas, HeUTpanbHas, menounas. Bonopoaueii nokasarens pH pactBopa.
IIpakTHyecKkue 3aHATHS:

Ne2 Peakiinu oOMeHa B BOJHBIX paCTBOpPAxX AJIEKTPOJIUTOB.

Ne3 Onpenenenune pH pactBopa coseil.

CamocrosiTesibHasi padora:
1. BpInosiHEHUE YIIPA)KHEHUN 10 XUMUYECKUM CBOMCTBAM KJIACCOB
HEOPraHUYECKUX COEAUHEHUN
2. Hanucanue ypaBHEHUI rUIpoaun3a coyei

MeTaniabl 1
HEeMETAJLJIBI.

Copaep:xxanue y4eOHOro MmarepuaJjia

Meranabl. OOmue ¢u3nueckue M XHUMHYECKHME CBOWCTBA METaJUIOB,
0OyCJIOBJIEHHbIE CTPOCHUEM aTOMOB M KPUCTAJUIOB M TMOJIO)KEHUEM METaJUIOB B
AIEKTPOXUMHUYECKOM psaly HamnpsokeHuid. OOmme  crnocoObl  MOTy4YeHus
MerauioB. CruiaBel: 4yepHble W 1LBeTHble. Koppo3us MeTamioB M CrocoObl
3aIIMTHI OT HEe.

Hemeranabl. OOmas xapakTepUCTHKa TIJIABHBIX MOJATPYINT HEMETaUIOB Ha
npumepe rajnoreHoB. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIIIIOB.
Baxueiimme coequHeHUsI METAUIOB U HEMETAJIJIOB B IIPUPOAE U XO35IMCTBEHHOU
JEATENBHOCTH 4YEJIOBEKAa. 3allluTa OKPYXAoWIEH Cpelapl OT 3arps3HEHHUs
TSDKEIBIMA METAJIAMH, COEIUHEHUSIMU a30Ta, CEPBI, YIIIEpoa.

IIpakTHyeckue 3aHATHS
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Ne§ BriTecHeHne XJI0poM OpoMa 1 1o/1a U3 paCTBOPOB MX COJICH.
Ne4 BzaumoaelcTBHE METAJIJIOB C PAaCTBOPAMM KMCJIOT U COJIEH.

CamocrosiTesibHas padora:

1. Hanmcanue noknaga wiu pedepara, Co3JaHue Mpe3eHTalun
«3arpsasuenue PK comsimu MeTamioB »

. 3 2
2. BBbINIOHEHNE YIIPAKHEHN HA OKUCJIUTENBHO — BOCCTAHOBUTEIBHBIE
CBOMCTBA METAJNIOB U HEMETAJLIOB.
3. Pemenue 3amau
KourpoasHas padora 1

3 cemecTp

Oobyyaomuiics 10JKeH 3HATh:

AN e

9.

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

TuIbl yriiepoIHbIX CKEJIETOB;

Tunel ruOpUaU3aKM aTOMa yTIAEpoa.
MounekymnsipHbie, CTPYKTYpPHBIE (OPMYITbI, HA3BAHUS
U30MepbI HanOoJiee BaXKHBIX MPEACTABUTEICH KaXKI0TO
KJIacCa OPraHNYECKUX BELIECTB

OO6JiacT MPUMEHEHUS 3TUX BEIIECTB IPUMEHHUTENIBHO K
cBoeil mpodeccuu;

XapakTepuCTUKY U OCHOBHbIE 00JIACTU TPUMEHEHUS
He(TENPOAYKTOB, MPOTYKTOB KOKCOBAHMS YIJISI U

bpakuroOHHON nepepadOTKH MOMyTHOTO HEPTAHOTO Tasa.

CniocoOsbl IMOJIYyUYCHUA, XUMHUUCCKHC CBOMCTBA U
OMOJIOrMYeCKOe 3HAUCHNE AaMHUHOB Y AMHUHOKHCJIOT.

10.OcHOBBI 6€301acCHOTO O0paIleHUs ¢ JIeKAPCTBAMH,

Ob0yyaomuiics 10JKeH YMeTh:

l.

(O8]

[TpoBOANTD OMBITHL, JOKA3BIBAIOIINE HIEMEHTAPHBIN
KayeCTBEHHbIN COCTAaB OPraHUYECKUX BEIIECTB;
OTnHMyaTe 10 XapaKTEpHBIM CBOMCTBAM OpraHU4YeCKUe
Y HEOpraHWYECKUE BEIECTBA

CocTaBisaTh pa3IMYHbIE TUIBI YIJIEPOIHBIX LIETIOYEK;
Omnpenenars 1Mo CTpyKTypHOH (opMyJie BELIecTBa ero
MIPUHAJIEKHOCTh K ONPEAEIEHHOMY KJIaccy;
CocTaBisiTh CTPYKTYpHBIE POPMYJIBI IPOCTEUIINX
U30MEPOB

CocTaBnsTh ypaBHEHUS pEAKIUN OTyYESHHUS
MPEAI0KEHHOTO BEIIECTBA M0 LEMOYKE MPEeBPALLECHU;
PemaTe 3a1aun Ha MPAKTUYECKUI BBIXO/ MPOAYKTA
peaxkuyu OT TEOPETUUECKH BO3MOYKHOTO;

C momMoIIBI0 XapaKTepHBIX PEaKIMi pacliO3HaBaTh
IpeJUI0AKEHHBIE PACTBOPHI WIIM 00pa3Lbl OpraHMUECKUX
BELICCTB.
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9. OpueHTHPOBAThCS B YCIOBHBIX 0003HAYCHHSIX HA

MMPpOAYKTaMH OBITOBOM XUMHUH U MU CBBIMUA 9TUKECTKAaX TOBAPOB OBITOBOM XUMUH,

IIPOYKTaMHU.

10.1Toka3pIBaTh POJIb OTAEIBHBIX XUMHUYECKHUX

MIPOU3BOJICTB B 3arpsi3HEHUU OKPYKAIOIIEH CpeJibl.

Opranunyeckasi XuMust

OcHOBHBIE TOHATHS
OpPraHu4ecKou
XHUMHUHU U TEOPUS
CTPOEHUA
OpPraHUu4YeCcKuX
COeIMHEeHUH.

Conep:xanue y4eO0HOr0 MaTepualia

[Tonarne mzomepuu. Buasl mzomepuu: cTpykrypHas (yriepoJHOTO CKeleTa,
MOJIOKCHUS 2
KPaTHOU CBSI3M WM (PyHKIIMOHAJIBHOM TPYIIIIBI), TPOCTPAHCTBEHHAS.
MHoroo0pa3ue OpraHun4eCKiX COCTMHCHHI.

CamocrosiTesibHast padora:
1. CocraBiieHne mapo — CTEPKHEBBIX MOJIEIIEH YIIIEBOJIOPOIOB. 1
2. «Hcropuisi BOBHUKHOBEHUS M Pa3BUTHUsSL OPTaHUYECKON XUMUI.

Yraesoaopoabl U
HUX NPUPOJHBbIE

Conep:xanue y4eOHOro MmaTepuajia

VYrneBonopoasl. [IpenensHbie U HENpeaEabHbIE YIIEeBOA0POabl. CTpoeHUE
YIJIEBOJOPOJIOB, XapaKTEPHbIE XUMUUECKUE CBOKMCTBA YIJIEBOIOPOIOB.
[IpencraBuTenu yriieBoJOpOJAOB: METaH, STUJICH, alleTUIICH, OCH30II. 4 2
[IpumeHenue yriieBogopo10B B OPraHUYECKOM CUHTE3E.

Peakmus monmumepusanuu. HedTh, ra3, KaMeHHBIN yroib — MPUPOIHBIC

HCTOYHHMKH
MCTOYHHKH YTJIEBOJIOPOIOB.
CamocrosiTe1bHas padora:
1. Hanmcanue ypaBHEHU FEHETUYECKON CBSA3HU YTIIEBOIOPOIOB. 2
2. Cozpanue npeseHtanuu «VicTouHMKH yrineBoaopoaos B KpeiMy»
Kucaopoaconep:xka | Coaep:xanue y1eOHOr0 MaTepualia 4 2
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IHUE OPraHunICCKHeE
BelIeCTBa

CrupTel, KapOOHOBBIC KHUCIOTHI W CIIOXKHBIC JQUPBL: WX CTPOCHUE W
XapaKTepHbIE XMMHYECKHE CBoOMCTBa. lIpencraBurenu KucaopoacoaepKamumx
OPraHUYECKUX COCIMHEHHUN: METWIIOBBIM W JTUIOBBIA CHUPTHI, TJIULEPHH,
YKCYCHasi KUCJIOTa. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. JKUpbI Kak
CJIOXHBIE 3(PUPBI. YTIEBOABI: TIIIOK03a, Kpaxmall, LEeJUT0I03a.

IIpakTuyeckoe 3anaTHE Ne6

XUMHYECKHUE CBOMCTBA YKCYCHOM KUCJIOTBI: B3aUMOJICHCTBUE C
nHauKkaTopamu, metamuiamu (Mg), ¢ ocnoBanusimu (Cu(OH),) 1 oCHOBHBIMHU
okcusiamu (CuQ).

CamocrosiTeibHas padora:

1. Hamucanue noxnana wiu pedepara, cozJaHue MPE3EHTANH « Y TIEBOIbI
U UX POJb B JKUBOW mpupone», <«Kupbl Kak NPOIYKT MHUTAHHUS U
XUMHUYECKOE ChIpbe», «HexBaTka MpOIOBOJICTBUS KakK IIOOaNbHAs
npo0sema yeaoBeuecTBa U NyTH ee pemeHus», «CpencTBa TUrHeHbl Ha
OCHOBE KHCIJIOPOJCOIEpIKAIINX OpraHUYeCcKuX COEJIMHEHUI»,
«CUHTETHYECKHE MOIOIIME CPEICTBA: TOCTOMHCTBA U HEOCTATKI»

2. PemeHune nenoyek npeBpanicHUm.

3. I'enernueckas CBsI3b MEXIY KJIACCAMHM OPraHUYECKHUX COCAMHEHUM

4 cemecTp

A3oTcoaep:kaime
OpraHuveckKue
coeMHeHMS.
IHonumepsl.

Cojep:xanue y4e0HOI0 MaTepuaJia

AMUHBI, aMUHOKUCTOTHI, Oenku. CTpoeHne u Ouonorudeckas (QyHKIUS
0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB.

I'eneTnyeckas cBsI3b MEXY KJIacCaMU OPTaHUYECKUX COCAUHEHUH.

[Tonsarue o mnactmaccax. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MOJUMEPHI.
OtnenbHbIE MPEICTaBUTENN CHUHTETUYECKMX M HUCKYCCTBEHHBIX MOJHUMEPOB:
dhenonodopManbAETUIHBIE CMOJIbI, TOJUBUHUIXJIOPUI, Te(IJIOH, LEITYIOUT.
[Tonarne o XMMHUYECKMX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA. OTAENbHbIC IPEICTABUTENIN XUMUYECKUX BOJIOKOH:
aneTaTHoe (TpHAlleTaTHBIA IIEJIK) M BHUCKO3HOE BOJIOKHA, BUHWJIXJIOPUIHBIC
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(XJIOpUH), TOJNUHUTPWIbHBIE (HUTPOH), MOJHAMUJHBIE (KAmpoH, HAWJIOH),
noyin3(pUpHEIE (JaBCaH).

IIpakTn4yeckue 3aHATUSA

Ne7 O6parumas 1 HeoOpaTuMasi IeHaTypalus OEJIKOB.

Ne8 O3HakoMIIEHME C CHHTETUYECKUMH U UCKYCCTBEHHBIMU ITOJIMMEPAMU.

Ne9 OnpepnesieHre pa3nUUHbIX BUJIOB XUMHUYECKHUX BOJIOKOH.

CamocrosiTeibHa"A padoTa:

1. Hanucanue noknana win pedepara, cozganue npeseHtranuu «Jleduuur
OeJika B MUUIEBBIX MPOAYKTAX U €ro MPEoJ0JIECHUE B paMKax IN100aIbHON
MIPOIOBOJILCTBEHHOM TTPOTPaMMBbI».

2. Co3nanne KOJUIEKIIMU BOJIOKOH.

3. 3anmonHenue Tabmui « CpaBHUTEIbHAs XapaKTEPUCTHKA BOJOKOHY,
«CpaBHUTENbHAS XapaKTEPUCTUKA TTOJTUMEPOB)

X¥UMHUA 4 KU3Hb

Copaep:xanue y4eOHOro MaTepualia

XUMUS U OPTaHU3M YEJIOBEKA. XMMUYECKHUE DJIEMEHTHI B OPraHU3ME YEIIOBEKA.
Opranuueckue U HeopraHudeckue BeecTBa. OCHOBHBIE )KU3HEHHO
HEO0OXOIMMbIE COCTMHEHHUS: OCIKH, YIIIEBOIbI, dKUPbI, BATAMUHBI. Y TJI€BOJIbI
— IJIaBHBIM UCTOYHUK YHEPIUU OpraHu3Ma. Posb :KUpOB B OpraHusMe.
XOJIECTEPUH U €T0 POJIb B 3I0POBbE YeI0BEKa. MUHEpaIbHbBIE BELIECTBA B
MPOyKTax MUTaHUs, MuieBbie 700aBku. COamaHCUPOBaHHOE MTUTAHUE.
Xumust B ObiTy. Bosa. KauectBo Bobl. MoroIIMe 1 YUCTSIINE CPEICTBA.
[TpaBuna 6e30macHON pabOThI CO CPeICTBAMHU OBITOBOW XHMUH.

CamocrosiTesibHasi padora:

1. Hanucanue pokmana unu pedepata, co3gaHue mnpeseHtauun «HexBarka
MPOJIOBOJIBCTBUS KaK rio0aibHasi mpolsema yeJoBevYecTBa U MyTU €€
pemenus», «CHHTETHYECKHE MOIOIIME CPEJICTBA: JIOCTOMHCTBA M HEIOCTaTKM»

HuddepeHunpoBaHHbIN 3a4eT.
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Bcero:

78

BUOJIOI'UA

2 cemecTp

buosiornsi — cOBOKYNHOCTb HAYK 0 KMBO¥ npupoae. MeToabl HAYy4YHOI0
Nno3HaHusA B OuoJioruu .JKuBas nprupona kak 0ObEKT U3y4eHUs: OMOJIOTHH.

BBenenne Mertozpl Hccie10BaHus KUBOW MPUPOIBI 1
B Onosiorun. OnpeziesnieHne )Ku3Hu (C MPUBJICUCHUEM MaTepraia U3 pa3aesion
(GU3HKY U XUMHH). YPOBHHU OPraHU3aLMU KU3HU.
. OO0yyaronuiics J01KEH YMETh:
OOyuaruuiics 10/I2KeH 3HATh: - ‘
1. IIpuBoauTh NpuMepbl, 000CHOBBIBAIOIINE KIETOYHOE

1. OcHOBHBIE MTOJIOKEHUS KJIETOYHOU TE€OpUHU
2. OcoOEHHOCTH CTPOEHUS U MPOIIECCOB
KUZHEACATEILHOCTHU KIIETOK, UX MPAKTUYECKYIO

3HAaYUMOCTb

3. OCcOOEHHOCTH CTPOCHHUS U KU3HEACITEIIbHOCTH

BHUPYCOB

CTPOEHHUE KUBBIX OPTaHU3MOB
MUKpOIpenaparax

uHbOopMaIuu

2. HaOmromats U ONMMCHIBATH KJIETKHA HA TOTOBBIX

4. PaboTaTh ¢ €CTECTBEHHO — HAY4YHOU MH(pOpManuen

3. Omnpenensts posib JJHK kak HocuTesss HacIeACTBEHHOM

Kiaerka

Copaep:xxanue y4eOHOIr0 MaTepuajia

Uctopus nzydenus kinetku. OCHOBHBIE MOJOXKEHHS KJIETOUHOU Teopuu. KieTka
— CTPYKTYypHO-(GYHKIHOHAIBHAS (3JIEMEHTapHAas) €IMHUIIA KU3HHU.

Crpoenue kinetku. [IpokaproThl U 3yKapuOThl — HUBIIKUE U BBICIINE KJIETOYHBIC
opraHu3Mbl. OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KIIETKH 3YKapHOT.
[ToBepxHOCTHBIN anmapaT. (CXeMaTUYHOE OINKHCAHUE KUIKOCTHO-MO3aUYHOU
MOJIeNT KJIETOYHBIX MEMOpaH.

[MuronnasmMa — BHYTPEHHSSI cCpella KIETKH, OpraHouibl (OpraHeuIbl).
Knerounoe sapo.

OyHKIMA sApa: XPAHEHHWE, BOCIPOM3BEICHUE W IIepelladya HACJIEACTBEHHOU
uHpOpMaIK, PpEryJsilius XUMHUYECKOM akTUBHOCTH KJeTKH. CTpykTypa H

10

2
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GyHKIUHA XpPOMOCOM. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

MarepuanbHoe €IMHCTBO OKPYXKAIOIIETO0 MHUpPa U XUMHYECKUM COCTaB >KUBBIX
OpraHU3MOB.

buonorudeckoe 3HaueHUE XUMUYECKUX 3JIEMEHTOB. Heopranuueckue BeiiecTra
B COCTaBe KJETKH. Poyib BOABI KaKk PacTBOPUTEIS U OCHOBHOT'O KOMITOHEHTA
BHYTpPEHHEU cpelibl opranu3MoB. Heopranndeckrie HOHbI. YTIEBObI U JIUMHIBI B
kierke. CTpykTypa u Ouosiornyeckue (PyHKIUHU OCJIKOB. AMHHOKHUCIOTHI —
MOHOMephI 0enkoB. CTpoeHue HYKJICOTUIOB U CTPYKTypa MOIUHYKICOTHUTHBIX
ueneit JIHK u PHK, AT®.

Bupycel u Oakrtepuocdaru. Heknerounoe cTpoeHue, KU3HEHHBIH IUKI U €ro
3aBUCUMOCTh OT KJIETOYHBIX ¢opM Ku3HU. Bupycel — Bo3Oyautenu
MHQEKIMOHHBIX  3a00JeBaHMWil;  TOHATHE 00  OHKOBHpycax. Bupyc
ummyHoaeduiuta yenoeka (BUY). [Ipopunakruka BUY-undexnun.
IpakTuyeckue 3aHATHUSA

Nel HaGnroneHue KiaeTok pacTeHH M )KMBOTHBIX MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax U ux ONucaHue.

Ne2 CpaBHEHHME CTPOEHHUS KJIIETOK PACTCHUM U JKMBOTHBIX.

CamocrosiTesibHast padora:
1. Pemenue 3aa4 mo MOJEKyJISIpHON OMOJIOTHU
2. 3anoJHUTH TAOJUIILI 10 TEMAM:
«XUMHAYECKHUE DIIEMEHTBI KIICTKI;
«ButaMuHbB.
3. Hanucanme nokmana uiu pedepara, cozpanue npeseHranuu «lcropus u
pa3BUTHE 3HAHUM O KJIeTKe», « COBpEMEHHbBIE METOIbI UCCIICIOBAHUS
KJIETKI

1. XpOMOCOMHYIO TEOPHIO HACIIEICTBEHHOCTH, TEOPHUIO

reHa

2. 3akonsl pacuierienus ['.MeHiesis1, HE3aBUCUMOTO

OOyyaromuiics 10J1KeH 3HATD:

OOyuaroumuiics 10J:KeH YMeTh:
1. OOBICHATH NPUKIATHOE 3HAUYCHUE BAKHEUIITUX
JOCTUKEHUN B 00J1aCTU OMOTEXHOJIOTUU
2. CocCTaBIISITh DIEMEHTAPHBIE CXEMBbI CKPELTMBAHMS
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HACJICJOBaHHUsI, CLICIUICHHOTO HACJIEJOBAaHMS, 3. Hcnonp3oBaTh NprOOpPETEHHBIE 3HAHUS B IPAKTUYECKOI
OMOTreHEeTUYECKUil NEATEIBHOCTU
3. IIpaBuna JOMUHUPOBAHUS, TUIIOTE3Y YACTOTHI TAMET 4. OmnpenensiTb OCHOBHbIE CBOMCTBA YUCIIOBBIX (DYHKIIUH,

WJUTIOCTPUPOBATh UX Ha rpadukax

Opranusm

Copep:xxanue y4eOHOIr0 MaTepuajia

10

2

Opranusm — eauHoe 1eaoe. MHOroodpasue opranu3MoB.

OOMeH BEeIeCTBOM M HEPIHel ¢ OKpyKarolel cpeioil Kak He00X0uMOoe
YCJIOBHUE CYIIECTBOBAHMS KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOU3BEICHNIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHU3MOB. [[ejieHne KIeTKH — OCHOBA pOCTa, Pa3BUTHS U
Pa3MHOXXEHUSI OPTaHU3MOB.

becrnionoe pazmuoxenue. [1010B0oM mporiecc ¥ NOJIOBOE Pa3MHOKEHHE.
On100TBOpEHKE, €ro OMOJOTUYECKOE 3HAUEHHUE.

[Tonsatue 00 MHAUBUAYATILHOM (OHTOT€HE3), SMOPUOHAIBLHOM (3MOpPUOTEHE3) U
MOCTAMOPUOHATBLHOM Pa3BUTHU. THIMBHIyallbHOE PAa3BUTHE YEIOBEKA U €T0
BO3MOKHBIE HAPYIIIECHUSI.

KonTposbHasi pabora

3 cemecTp

OO01Ke npeACTaBIeHHs O HACIEACTBEHHOCTH U U3MEHUYMBOCTH. | eHeTHuecKas
TEPMMHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacnenoBanus. Hacienosanue
IIPU3HAKOB y 4yenoBeka. [TonoBeie XxpoMocombl. CHEIUIEHHOE € IOJI0M
HacnenoBanue. HacneactBeHHble 001€3HU YelloBeKa, UX IPUYUHBI U
npoduiiakTrka. CoBpeMeHHbIE MPEICTABICHUS O T€HE U TEHOME.
['enetnueckue 3akoHOMepHOCTU U3MeHuUnBOCTH. Kitaccudukanus gpopm
WU3MEHYUBOCTH.

5+
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BnusiHMe MyTareHOB Ha OpraHu3M 4eJ0BEKA.

[Ipenmer, 3a1a4n 1 METOIBI CEJIEKIMU. | eHeTHYeCKHE 3aKOHOMEPHOCTH
cenekuuu. Yuenne H.W. BaBunosa o neHTpax MHOTooOpasusi U MpOUCXOXKACHUS
KYJbTYPHBIX pacTeHU. BUOTEXHONOrus, €€ TOCTUKEHUS, IEPCIIEKTUBbI
pa3ButusaNe3 IlpakTuyeckoe 3aHsitue

Pemienue 3JieMEeHTapHBIX TEHETUUYECKUX 3aau.

+5

CamocrosiTesibHasi padora:

1. CucremaTuyeckas npopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOU
JUTEpaTypbl, AOMOJHUTEIBHON JUTEPATYPhl, C UCIIOIb30BAaHUEM
PEKOMEHIAIMI MPET0AaBaTEeIs.

2. CocraBieHre cXeM MOHOTUOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS

3. Hanucanwue pedepara uinm cocTaBieHUE MPE3CHTAMU HA TEMY
«IIprunHBl HaCcIEACTBEHHBIX U3MeHeHUI. HacencTBeHHble 001e3HH

YEITOBEKaY.
" Oo0yyaromuiicst 10J15KeH 3HATD:
O0yyaruics 10J1KeH YMeTh: "~
1. BpIIBIATH NpUUUHBI U (PAKTOPHI SBOJIIOIUH,
1. Bxnajg BeNMKUX YYEHHBIX B (HOPMUPOBAHKE
. . HU3MEHSEMOCTH BUJIOB
COBPEMEHHON €CTECTBEHHO — HAyYHOU KapTUHBI MUpPa
2. CTPYKTYDY BUIA 2. OueHuBaTh CYUIHOCTb THUIIOTE3 MTPOUCXOKICHUS KU3HU
PYKTYPY 3. OnuceiBaTh M0 MOP(POJIOTUYECKOMY KPUTEPHUIO
3. buopasznoob6pasue
0COOCHHOCTH BHJIOB
4. OCHOBHBIE MOJIOKEHUSI TEOPUU IBOJIFOLINHU
4. BBISBIATH MPUCTIOCOOJICHHSI OPTAHU3MOB K Cpejie
5. IIpoucxoxkaeHue BUI0B
oOuTaHus
Bun Conepxkanue yueOHOro MaTepuaJia 5 2

Hay4YyHOU

OBOJIIOIHMH B COOTBCTCTBHUH

DOBOJIIOLMOHHAS TEOPUS U €€ POJib B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-

KapTuHbI MUpa. Bup, ero kpurepuu. [lonmynsnns Kak CTpyKTypHAasi €AMHULIA
BHJIa U 3BOOIMU. CHHTETHYECKASI TEOPHUSI BOJIIOLMHU. [[BUKYyIIME CUIIBI

¢ cuHTeTnueckoi Teopueit apomtonnu (CTI). ['eneTnyeckne 3aKOHOMEPHOCTH
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HBOJIIOLIMOHHOTO MpoLecca.
Pesynbratel aBomronun. CoxpaneHne MHOrooOpasus BUIOB KaKk OCHOBA
YCTOMYHMBOTO
pa3Butus ouochepsl. [I[puunHbl BBIMUpaHus BUJI0B. bronoruueckuii mporpecc u
OMOJIOrMYECKU perpecc.

4 cemecTp
['MnoTe3bl TPOUCXOKACHUS JKU3HU. Y CII0)KHEHUE KUBBIX OPTaHU3MOB Ha 3eMJIe
B
IIPOLIECCE IBOMIOLUU. AHTPOIIOI€HE3 U €r0 3aKOHOMEPHOCTH. JloKazarenscTBa
poxacTsa
YeJI0BeKa C MJIEKOMUTAOIIUMHU KUBOTHBIMHU. DKOJIOTHYECKUE (PaKTOPHI
aHTPOIIOTeHEe3a:!
YCIOKHEHHUE NONYJISILIUOHHON CTPYKTYPbI BUJ1a, U3TOTOBICHUE OPYAHMU TPYyAa,
IIepexo1 OT

PaCTUTCIIBHOI'O K CMCIIAHHOMY TUITY ITUTaHUS, UCTIOJIb30BAHNUEC OTrHA. IlosiBneHUE
MBICITATEILHOMN JACATCIIBHOCTH U ‘-IJ'ICHOpa?»,Z[eJ'IBHOﬁ peuun. HpOI/ICXO)KI[eHI/Ie YCJIOBCUCCKUX pac.

IIpakTHuyeckue 3aHATHS

Ne4 Onucanue ocobeit Buja mo MopQoioridecKOMy KpUTEPUIO.

Ne 5§ AHayu3 U OIIEHKA PA3TMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH.
Ne6 AHann3 1 OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0KICHHUS YEIOBEKA.

CamocrosiTeibHadA padora:
1. Cucrematuyeckas mpopabOTKa KOHCIIEKTOB 3aHITUH, yueOHOU
JUTEPATYPBI, JOMOJIHUTEIBHOMN JIUTEPATYPhI
2. Pedepatsl niam npe3eHTalMM Ha BBIOOP MO TEMaM:
-Teopus 3BosonK yenoBeka JlapBuHa: mpouuIOe U HACTOSIILIEE.
-Pa3BuTue *u3HU Ha 3eMIIE.
-ITpoucxoxnenue yenoBeka.
-UenoBeueckue pachl.
3. CocraBiieHH€ 0T4YeTa 00 YKCKYPCHUH:
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‘ MHuoroo0Opasue copToB pacTEHUH U TTOPOJI )KUBOTHBIX, METO/Ibl UX BBHIBEICHHSI.

Oo0yyaromuiics 10J1KeH 3HATD:
1. OcHoBHble onoxenus yuenus B.M. Bepnaackoro o

ouocdepe

2. KpyroBopoT BEIIECTB U MpEeBpalleHne YHEPTUU B
aKocHucTeMax u ouocdepe
3. I'moGanpHBIC IKOJOTUIECKUE MPOOTEMBI

C

Ob6yyaomuiics 10JKeH YMeTh:
1. Pemars sKoJIOTHYECKHE 3a1aUN

9HCPI'MHU B SKOCHUCTCMAX

CBOEI MECTHOCTH

YKTYPY DKOCUCTEMBI

2. CocTaBiSTh CXEMBI IIEpCHOCA BCIICCTB U IICPCaavun

3. BuiaBasaTh AHTPOIIOICHHBIC U3BMCHCHUA B 9KOCHUCTEMAX

JKOoCUCTEMDI

Conep:xanne y4eOHOIr0 MaTepuaJjia

[Tpenmer u 3a1a4M SKOJIOTUU: YYSHHE 00 IKOJOTHYECKUX (haKTopax, y4eHHE O CO
OpraHHU3MOB, yueHue o onocpepe.
Dkosorndeckue (HakTopbl, 0COOEHHOCTH UX BO3JCHCTBUS. DKOJIOTHYECKAs XapaK]

Bujia. [lonstue o0 skonmoruueckux cucremax. llenu nutanus, Tpodpudeckue ypoBHHU.

Bbuoreonenos kak 3xocucreMa. bruorneHo3 u 6M0TOI KaK KOMIIOHEHTEI OMOr€OICH{
buocdepa — rnodanbHas sxocucrema. Yuenune B.U.Bepnaackoro o 6uocdepe. P
YKUBBIX OpraHu3MoB B Ouocdepe. buomacca. buosnornyeckuii KpyroBopoT (Ha mpi
Kpyrosopota yriepoja). OCHOBHbIE HaIIpaBJICHUs BO3CHCTBUS YeIOBEeKa Ha 01O
Tpancdopmalius ecTeCTBEHHBIX IKOJIOTHUECKUX cucteM. OCOOEHHOCTH arpo3Koc
(arpo1eHo30B).

IIpakTH4yeckue 3aHATHS

Ne7 CocTaBieHue CXeM IMepe/ladr BEeIIeCTB U SHEPTHUH (LIeTIEeH TUTaHMUS).

Ne 8 CpaBHuUTENbHASI XapaKTEPUCTUKA IPUPOTHBIX SIKOCUCTEM U arpo3KOCUCTEM
CBOEUM MECTHOCTH.

Ne9 PenreHue 3KOJIOTMYECKUX 3a7a4.

Nel() AHanu3 ¥ OlIeHKA MOCIECTBUN COOCTBEHHOM AEATEILHOCTH B OKPYKAIOIIIE
cpene, rIo0abHBIX AKOJOTUUECKUX MPOOJIEM U MyTel UX PEIICHUSI.

[EPUCTHKA

oOIIIECTBAX

h3a.
OJTh
Mepe
cq)epg{.
FcTeM

=

CamocTosiTesibHasi padoTa:
1. Cucrematndeckas nmpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU
JUTEPATYPHI, JTOMOJHUTEIHLHOUN JIUTEPATYPHI
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2. Joxnax wimm cooOmieHne Ha BIOOP MO TeMaM:
['moGanbHBIe M13MEHEHUS B Ouocdepe Mo BIUSTHUEM JIeATEIbHOCTH YeI0BeKa.
[Ipobneme ycTOHYMBOro pa3BUTHs OMOC(EPHI.
3. CocraBiieHHE O0TYETA 00 IKCKYPCHUHU:
B3auMocBs3u B IpUPOAHBIX IKOCUCTEMAX (JI€C, YT, BOAOEM)
WroroBas arrecrauus: 1udpepeHpoBaHHbIN 3a4eT 1
Bcero: 60
Dusuka
Copep:xxanune y4eOHOro MaTepuaJjia
®duzuka — Hayka o mpupone. EcTecTBEHHO-HAy4HbIH METOJ MO3HAHUsSl €ro
Benenue BO3MOKHOCTH M T'PAHULbI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUS B IPOLIECCE
NO3HAHUsA NpUPOJsl. MopenupoBaHue (U3MUECKUX SBICHUW U TPOIIECCOB. 2
EcrectBeHHO — HayyHas KapTHHa MHpPAa U €€ BAXKHEUIIME COCTaBIISIOLIUE.
EnvHCTBO 3aKOHOB MPUPOJBI U COCTaB BemiecTBa BO BceneHHoM. OTKpbITUS B
(u3MKe — OCHOBA MpOrpecca B TEXHUKE U TEXHOJIOTHH ITPOU3BOJICTBA.
MexaHuKka
Ooyyaomuiicss 101KeH 3HATH/IIOHUMATD: Ymerb:
® OCHOBHBIEC TTOHSTHUS MEXAHUKH; ® [pPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIIME  IPAKTHYECKOE
® CMBICT (PU3NYECKUX BEJIMYUH: MYTh, CKOPOCTb, HCIIOJIb30BaHUE 3aKOHOB MEXAaHHKU;
YCKOpEHHUe, Macca, Cuila, HMIyJIbC,  padora, * GopMyIMpOBAaTH OCHOBHBIC MOHSATHS MEXAHUKH,
MEXaHHYEeCKasl SHEPIusl. ® TPENCTaBISATh 3aKOHOMEPHOCTH B MeEXaHWKE: BepOanbHO,
® 3HaTh 3aKOHbl JMHAMHUKH, 3aKOH BCEMHPHOIO aHAIMTUYECKH, TpaduYEeCKU;

TATOTCHUA, 3aKOH CJIOKCHUA CKOpOCTCfI, 3aKOH

YMCTb IMPAKTUYICCKU IIPUMCHATh: YUTATh U CTPOUTH Fpa(i)I/IKI/I,

COXpAaHCHHS HUMIIyJbCa, 3aKOH COXpPaHCHHS n300pakaTh, CKJIAJIbIBATh M BRIUUTATH BEKTOPA.
MEXaHUUECKON IHEPTHUH ® pemaTh 3aJ1a4y 1Mo 0Opasiy;
® [IOHUMATh MPHUHITUIT OTHOCUTEIHLHOCTH ® BUJICTh NPOSBJICHUS 3aKOHOB U 3aKOHOMEPHOCTEN MEXaHUKHU

B JCATCIIBHOCTHU YCJIOBCKA U TCXHUKN

Conep:xxanne y4eOHOr0 MaTepuaJjia

MexaHHn4ecKoe JABHKXCHHC. Cucrema oTcuera. TpaeKTopH;I JABHMOKCHMSI. HYTL.
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[lepememienne. PaBHOMepHOe TmpsiMONUHENWHOE JBHKEHHE. (CKOpPOCTb.
OTHOCHUTEIIBHOCTh MEXaHUYECKOrO JBM)KEHHS. 3aKOH CIIOXKEHUS CKOPOCTEH.
I'paduxn nBuxenus. CpenHsisi CKOPOCTh NPH HEPABHOMEPHOM JIBUKEHUU.
MrHoBeHHass CKOpPOCTb. PaBHOYCKOpEHHOE NPSAMOJHMHEMHOE JIBHUKEHUE.
VYckopenue. CBoboanoe najenue ten. KpuBosmHelHOe ABUXKEHUE. YTIOBas
CKOpocTh. PaBHOMEpHOE INBHKEHHME IO OKPYKHOCTH. LleHTpocTpemuTenpHoe

10

YCKOpEHHE.

CamocrosiTesibHasi padoTa

Kunemaruka 1. Koncnekr no teme «IIpocTpaHCTBO U BpeMsi»

2. Coobmenue 1o teme «Vcnoap30BaHme U y4€T CKOPOCTH B CSITEIIbHOCTH 5
YEJIOBEKa»
3. Pemienue 3aau no teme «KnuHemaTukay

CopepxaHue yueOHOro MaTepuasa

Macca u cuna. Bzanmogeiicteue tei. 3akonbl [(uHamuku. Cumbl B 5

JAunamuka npupoze. CrnocoOsl u3mepenus cuil. MHepuuanbHas cucteMa orcuera. 3aKoH

BCEMUPHOTO TsiroTeHusi. HeBecomocTh

CamocrosiTenbHas paboTa

1.Coobmenue no teme: «Vcronp3oBaHue U ydeT 3aKOHOB IMHAMUKH 2
HrroToHa B npodeccnoHanbHON AeSTETHbHOCTIY.
2.ITpe3enTanus no reme «4em BakHbI 3aKOHBI HbIOTOHAY

Conepxkanne yueOHOro MaTepuaJia

Nmnysbce Tena. 3aKOH COXpAaHEHUsI UMITYJIbca. PeakTHBHOE ABUKEHHE.
Mexanuueckast pabota. MomHocTs. PaboTa cuiibl TATOTeHUS, CUIIbI YIIPYTOCTH 6
U CUJIbl TpeHus. Mexanudeckas sHeprusi. Kunetudeckas sHeprus u padoTa.
[ToreHnmanbpHast SHEPTHUs B rpaBUTAIIMOHHOM moJie. [loTeHnanbpHas SHepTrus

3aKoHbI ynpyro 1eopMUPOBAHHOTO Teja. 3aKOH COXPAHEHHUs TMOJIHOM MEXaHUYeCKOU
COXPaHCHUA B SHEPTHUH
MeXaHUKe IpakTuyeckasi padora 1

Nel WccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI OT MACChI TeJia
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CamocrosiTeibHas paboTa

OCHOBOITIOJIOKHHMKA KOCMOHABTHUKI))

1. TIpezentanus no teme: « Jestensnocts K.3. [{uonkosckoro,

2. Coob1enue Ha TeMy: «KpbIM — KOCMOC?»

OCHOBBI MOJICKYJISIPHON (PU3UKU M TEPMOAHMHAMUKH

Oo0yyaomuiicss 10/1keH 3HATHL/IIOHUMATD:
® CMbICT (UBMYECKUX TOHSATUH U BEIWMYMH: BEIIECTBO,

BHYTPEHHSISI SHEprus, abCOMIOTHAsI TeMIepaTypa, CpeaHss
KUHETHYECKAsI JHEPrusi 4YacTHI] BEHIECTBA, KOJIUYECTBO
TEIUIOTHI;, TETUIOBOE JBMKEHUE YACTHI]; Macca U pa3Mepbl
MOJIEKYJ; HJCAbHBIA Ta3;  OpPOYHOBCKOE JIBH)KCHUE:
TeMmreparypa, IOHUMAaThb HEOOPaTUMOCTb  TEIUIOBBIX
MPOLECCOB;  3HaTh  YTO TAKO€  HACHIICHHBIA U
HEHACBIIIEHHBIN T1ap; BIAXKHOCTh BO3/1yXa; TIOBEPXHOCTHOE
HATSHDKEHUE, CMAuYMBAHUE; aHU30TPONHUS MOHOKPHUCTAIIOB,
KpUCTaJUIMYeCKHe ¢  aMmopdHble Tella; yIOpyrue u
TIacTHYecKue aeGopMaruu.

® 3aKOHBI U (OPMYJIBI: OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETHYECKOW TeOopuH, ypaBHeHuHe Mengeneesa —
KnanelipoHna, nepBbiil 3aKOH TEPMOJAUHAMUKH.

® [PAKTUYECKOE MPUMEHEHHUE: UCIOJIb30BAHNE KPUCTAILIOB U
JIPyTUX MAaTEPUAJIOB B TEXHUKE; TEIJIOBBIE JBUTATEIN U UX
IIPUMEHEHUE Ha TPAHCIOPTE, B DSHEPrE€TUKE; METOMAbI
npoPuIIakTUKA U OOpHOBI C 3arpsA3HEHUEM OKPYKAIOIICH
Cpenpl.

® 3HAaTh KaKOW BKJIaJI BHECIHW POCCHUUMCKHE M 3apyOeKHbIC
y4€HbIE, OKAa3aBIIMX HaWOOJIbIlIee BIMSHUE HA Pa3BUTHUE
MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

Ymerh:

® ONUCHIBaTh U OOBSACHATH (PU3NUECKUE SIBICHUA U
CBOMCTBa TENI B Ta3000pa3HOM, JKHJIKOM M TBEPAOM
COCTOSIHHU,

® YHTaTh W CTPOUTH TPa(UKU 3aBUCHUMOCTH MEXKIY
OCHOBHBIMM  MapaMeTpamMy  COCTOSIHUSL  Ta3a;
BBIYUCIIATL paboOTy raza C MOMOIIbIO Tpaduka
3aBUCHUMOCTH JaBJICHUS OT 00beMa;

® [IPEeJCTaBIATH SIBJICHUS U CBOMCTBA rpad)MuecKy;

® pemaTh 3a7a4M 110 00pa3ily ¥ BapHaTUBHO Ha pacyeT
KOJIMYECTBA  BEIIECTBA, MOJSAPHOM  MAaccChl, ¢
HCIOJIL30BAaHUEM OCHOBHOTO YpaBHEHUSA
MOJIEKYJISIPHO-KHHETUYECKON TEOPUU Ta30B, CBS3HU
CpeaHE KHWHETUYECKOM DHHEPruh XaoTHUYECKOIOo
JIBWKCHHUS MOJIEKYJT W TEMIEpaTypbl, MEPBOTO

3aKOHa  TEPMOAVHAMUKHU, KII[I TemioBbIX
JIBUTATEJICH;
® [10JIb30BaThCA IICUXPOMETPOM; OIPENEIATH

9KCIICPUMCHTAJILHO ITa-paMCTPhbl COCTOAHUA I'a3a
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MouJuekyasipHas
¢pusuka

Conepxanue yueOHOro MaTepuaJia

ATomMuyeckas ~ TeOpusi CTpoeHHs BemiecTBa. HaOmioneHus W OMBITHI,
MOATBEPKAAIOIINE aTOMHO-MOJIEKYJIIPHOE CTpPO€HME BemecTtBa Macca u
pasMepbl MOJIEKyJd. TemioBoe IBHXKEHHWE YacTHIl BELIECTBA. bpOyHOBCKOE
newxeHue. MneanbHeiii ra3. Temmeparypa Kak Mepa CpeIHENM KHHETHYECKON
SHEPTUH YACTUIL. Y PABHEHHUE COCTOSHUS HUJICATBHOTO ras3a. M3omporeccsl u ux
rpaduku. OObSICHEHHWE arperaTHbiX COCTOSIHUM BelmecTBa M (pa30BBIX
MEPEXOJ0B MEXKy HUMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEICTABICHUI.
CBs3p MEXIY NABJICHUEM W PEIHEN KUHETUYECKOW SHEPrueil MOJEKYJ rasa.
Pabora raza. Moaenb xxuakoctu. [I0BepXHOCTHOE HATSXKEHHE U CMAauyMBaHUE.
Jasnenue. Kpucrainuyeckue u amop@usie Bemiectsa. Kukue KpucTalbl.

11

CamocrosiTeibHas paboTa
1. Coobmienue o Teme: «VIcTopusi OTKpBITHS OPOYHOBCKOTO JABUKCHUS.
2.0t1uer no TeMe: «Pacuer ckopocTH ABMKEHUS MOJIEKYJI T'a3a B JOMAIIHUX
YCIIOBHSIX»
3. Pemenue 3amau no reme «M3ompoueccon»
4.1ToaroroBKa NOKJIAAa C HCHOJB30BAHUEM PE3YJIBTATOB ONBITHO-
AKCIIEPUMEHTAJIbHOMN paboThl «BeIpamuBanue kpuctamioB. CTpoeHue Teu:
KUIKNAE KPUCTAIIIBDY.

KountpoJuabHas padora Nel

TepMmoaunammuka

Copep:xanne y4e0HOI0 MaTepuaJia

BrayTtpennsisi sHeprus. Pabora m TemmooTmada Kak CHocoObl M3MEHEHUS
BHYTpeHHelW »dHepruu. llepBeli u BTOpOH 3aKOHbl TEPMOJAVUHAMHUKH.
[TpuHUMIBl IecTBUA TeIIoBbIX MamMvH U ux KIIJ[ TenmoBwIX aBurareneu
TennoBble MamMHBI W HUX MOPUMEHEHHE. OKOJOTUYECKUE MPOOJIEMBI,
CBSI3aHHbIE  C  MPUMEHEHHWEM  TEIUIOBBIX  MAIMH W IPOOJIEMBbI
SHEProcOEepeKEeHHUsL.
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CamocrosiTenbHast paboTa o0yuatromuxcs NeS:
CucremaTtnueckas mpopadboTKa KOHCIIEKTOB 3aHATHM, yueOHO! JUTEepaTyphl
(mo BompocaM k naparpadam).
CamocrosiTenbHas IpopadbOTKa TONOJHUTEIBHON TUTEPATYPbl, UHTEPHET- 3
MCTOYHHUKOB C UCIIOJIb30BAHUEM peKOMEHaIuii mpenoaasarens. [loaroroska
u oopmieHue padoT (cooOuIeHue).
CoobmieHue o teme: «IKOJIOTUYECKOe cocTossHre Topoaa Cumbeporonby

OCHOBBI JIEKTPOAMHAMHUKH

Oob0yyamuiicss 10J:xeH 3HATH/MIOHUMATD:

bopMyIHpPOBATh MOHATHUS: dJISKTPHUUCCKUN
3apsif, AIEKTPOCTATUUYECKOE MOJIE.
DIIeKTPUUYECKUN TOK, AJIEKTPOMArHUuTHOT'O
MOJISI M €T0 YaCTHBIX MPOSBICHUMH,

3HATh 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsia, 3akoH J[>xoyns JleHia, 3akon Oma,
3aKOH 3JICKTPOMAarHUTHON MHAYKIIUU
peliaTh 3aj1auud Ha ONpeeICHUE
rapaMeTpoB TOKa, 3aKOHOB OMa; HaXOAUTh
WHJYKTUBHOCTb U CAMOUHIYKIIHUIO.
penaTh 3a/1a4u Ha: 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsjia u 3akoH Kyrona;
HaxOJUTh PaOOTY IEKTPUIECKOTO MOJIs,
MarHUTHYIO UHIYKIUI0, cuily JIopeHiia,
cuiy Amrepa.

yMeThb u3mepath DJ1C u BHyTpeHHEE
CONPOTUBJICHUE UCTOYHUKA TOKA.

YMerh:

OIKMCHIBATh M OOBSICHATH (DU3MUECKHUC SBJICHUS B DJIICKTPOIUHAMUKE
OTJINYaTh THIIOTE3bI OT HAYYHBIX TCOPHH;

JIeJIaTh BBIBOJBI HAa OCHOBE SKCIIEPUMEHTAIBHBIX JaHHBIX;

YMETh COOHMpaTh JICKTPHUCCKYIO IICTIb.

MPUBOANTHh  MPUMEPHI, IOKA3bIBAIOIINE, 4YTO: HAOIIOACHUSA U
OKCIICPUMEHT SIBJISIOTCS OCHOBOW JIJIST BBIIBHKEHHUS THUIIOTE3 W
TEOpUH, TIO3BOJIAIOT TPOBEPUTh HMCTUHHOCTh TEOPETUYCCKUX
BBIBOJIOB; 4TO (hu3MUecKas TEOPHs JaeT BO3MOXKHOCTh OOBSCHATH
W3BECTHBIC SIBJICHHUS MPUPOABI U HaydHbIe (DAKTHI, MPEICKA3bIBAThH
€lll€ HEU3BECTHBIE SIBJICHU,

HIPUBOJUTH MPUMEPHI MPAKTUYCCKOTO HCIOJIb30BAHUS (DU3HUECKHUX
3HAHMH: 3JIEKTPOJIMHAMHUKU B SHEPI€THKE;

BOCIIPUHUMATh U HA OCHOBE IMOJIyYCHHBIX 3HAHUHA CaMOCTOSTEIIHHO
OIICHUBATH

uH(popmanuio, coaepxairyrocs B coobmenusx CMU, Uutepuere,
HAYYHO-TIOIYJISIPHBIX CTAThSIX;

UCII0JIb30BaTh IIPHOOPETCHHBIC 3HAHHUS M YMEHUS B MMPAKTHUCCKOU
JEATENHHOCTH ¥ IIOBCETHEBHOM JKU3HH IS

obecrieueHus1 0€30IMACHOCTH JKM3HEICITSIIBHOCTH B ITPOIIECCE
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HCITOJIB30BaHUS OBITOBBIX JIEKTPOIIPHOOPOB, CPEJICTB PAJIUO- U
TEJICKOMMYHUKAIITUOHHOW CBS3H;
OLICHKY BJIMSIHHSI HA OPTaHW3M YEJIOBEKA U IPYTUe

JJIEKTPOCTATHKA

Copep:xxanne y4eOHOro MaTepuaJjia

B3aumopelictBue 3apsyKEHHBIX TeN. OJIEKTPUUECKUM 3apsll. 3akoH
COXpaHEHUsl AJIeKTpHueckoro 3apsaa. 3akoH Kynona OnekTpocratnyeckoe

10Jie, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXIy HUMH. [IpoBOIHUKH U 11

U30JIATOPbl B DJIEKTPOCTATUYECKOM  TOJIE.  DJIEKTPUYECKass  EMKOCTh

KOHJIEHCATOpa. DHEPrus 3JIEKTPOCTATUYECKOTO MOJISI. 2
CamocrosiTeibHas paboTa 5

CooOmenue no teme: KoHzneHcaTopsl M UX HCIOJIb30BaHHUE.
Pedepar: «Bausiaue sneKTpruecKrX MO Ha )KUBBIE OPTraHU3MbD»
Pemenue 3a1a4 no reme DJIETpOCTaTUKA

KontpoJubHas padora Ne2 1
Copep:xxanne y4e0HOI0 MaTepuajia
[TocTosiHHBIN 35eKTprUecKruid TOK. Cuila TOKa, HAIPSIKEHUE, SJIEKTPUIECKOE 2
conportuBieHue 3akoH OMa Jij1sl yyacTKa UENU U MOJIHOW LENU 3JIEKTPUIECKOM 7
mernd. Pabora W MOIIHOCTH IIOCTOSSHHOTO TOKa TerioBoe JIeNCTBHUE
anekTpuyeckoro mnois. 3akoH JDkoyns - JleHua OnekTpuueckud TOK B
IToCcTOAHHBIN TOK | pa3IMYHBIX CpeIax
IIpakTnueckass padora 1

Ne2 CbHopxka 31eKTpruiecKoi e U U3MEPEHHE CUITbI TOKA U HaIIPSKEHUE
Ha €€ Pa3IMYHbIX y4acTKax

CamocrosiTesibHasi padoTa 4
1.ITpe3enTauus no teme: JlelicTBUE 2JIEKTPUUECKOIO TOKA Ha YeJIOBEKa.
2. Pemienue 3aga4d o reMe «I1ocTOSTHHBINA TOK)

Conep:xanue y4eO0HOI0 MaTepuasia

MarsuTHOE 10JIe ¥ €r0 OCHOBHBIE XapaKTEPUCTUKU. J[eliCTBME MarHUTHOTO 5 2
MoJsi Ha TMPOBOJHHUK C TOKOM. 3akOH Awmmepa. Onekrpoasurarens. Cuma
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MAaramMTHOTI'O ITIOJIA.

Jlopenna. SIBieHue 3NEKTPOMArHUTHON MHIYKIMHU. 3aKOH 3JE€KTPOMArHUTHOM
uHaykuuu. IlpaBuno Jlenma Camounnaykuua. WMHAYKTUBHOCTB. OHeprus

CamocrosiTesibHas padoTa 2
MarHuTHoe noJie 1.Coobmienue 1o teMe: «Paguanusy.
2.Koncnekt no teme «IIpo0aeMbl I3HEprocOepeKeHUsD
KoJsie0anust 1 BOJTHBI
Oobyyawmuiicss 10J:xeH 3HATHL/IIOHUMATD: YmMmerTh:
® CMBIC]I IOHATUH: KOJIEOAHHS U MX BHUJIbI, BOJHBI U UX ® pemath 3aJadyd  Ha ompejeeHue Iepuoja,

BUJIbL, DJIEKTPOMAarHUTHBIE BOJIHBI U I10JIE,
K0JIeOaTeNbHbI KOHTYpP, IEPEMEHHBIN TOK
® [IOHMMAaTh CBOMCTBA JJIEKTPOMArHUTHBIX BOJIH.
® 3HATh KOI'Jla BO3HUKACT PE30HAHC U B YEM €I'0 Bpea U
10JIb3a
® 3HaTh NPOOJIEMBI IOJYUYECHHS U NEpEadn dJIEKTPOIHEPTUU
® [IOHUMMATH IIPUHIIUII JEUCTBUS PAAUOCBI3H U
TEJIEBUICHUS.
® JCIOJIB30BaTh IIKATy 3\M BOJIH.
[IOHUMATh [IPUPOLY CBETA

YacTOThI, HAXOJAUTh AMIUTUTYAY MO rpaduKy.

YMETh YepPTUTH TpadUKH MO 33JaHHBIM BEJIMYHUHAM.
3aJlayd Ha MpEeBpalICHUE YHEPTUU NMPU KOJICOAHUSX,
dbopmyny Tommcona, kosiebaTeIbHBIA KOHTYP
YMETb HCHOJIb30BaTh MAasATHUKU IIPU pacyeTax
3a/1a4.

IPUMEHATh B 3aJayax 3aKOHBl OTPAXEHHUS H
MIPETOMIICHHUS.

MCIOJIb30BaTh B OMbITAX AUGPAKIUOHHYIO PEHIETKY
Y JIMH3BI.

pa3nuyaTh ONTUYECKHE MPUOOPHI.

Copep:xxaHue y4eOHOr0 MaTepuaJjia

CBoOoaubie konebanus. [lepros, yactora U aMIuIMTy1a KoJieOaHUM.
IMapmonnyeckue konedanus. MaremaTueckuil U NPy >KUHHBIA MASITHUKY. 5
[IpeBpalieHre sHeprum Npy rapMOHMUYECKUX KoJleOaHusIXx MexaHnueckue
BOJIHBI ¥ UX BUJIbl. 3BYKOBBIE BOJIHBL. ¥YJIbTPAa3BYKOBBIE BOJIHBI. YJIBTPa3BYK H

Mexanu4eckue | ero MCIOJIb30BaHUE B MEAMITMHE U TEXHUKE. 2
KO0JIeOAHUS ¥ BOJIHbI IIpakTuueckass padora
No3 M3zyuenue kosie0aHM MAaTEMAaTHIESCKOTO MAasTHHKA 1
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CamocrosTenpHas paboTa
1. KoHcrekT 1o teme: «XapakKTepUCTUKHU MY3bIKAJIIBHBIX 3BYKOB»
2. IlonrotoBuTth pedepar «YabTpa3ByK U €ro 0COOCHHOCTH

KonrpoubHas padora Ne3

JJIeKTPOMATHUTH
ble KoJIeOaHUuA U
BOJIHBI

Coaep:xxanue y4eOHOro MmaTepuaJjia

CBoOo1HbIE 2NIEKTpOMarHuTHbIEe Kojebanus. KonebaTenbHbIi KOHTYD.
®opmyna Tomcona. BeiHykI€HHBIE DIIEKTPOMAarHUTHBIE KOJIeOaHUsI.
["apMoHnYecKre 3IEKTPOMArHUTHBIE KOJIEOAHUs. DIEKTPUUECKUN PE30HAHC.
ITepemennslil Tok. Dnektporeneparop. [lonmyueHnue u nepegava
anekTposnepruu. [Ipobnemslr sHEprocoepexeHus. DIEKTPOMArHUTHOE MOJIE.
DJIIEKTPOMAarHUTHbIE BOJIHBI .CKOPOCTh 3JIEKTPOMArHUTHBIX BOJ. [IpuHuun
PanuoCBA3U U TeIeBUACHUA. VCIIoap30BaHNeE AIIEKTPOMAarHUTHBIX BOJIH
Pa3INYHOIO JMANa30Ha B TEXHUYECKUX CPEICTBAX CBA3U, MEIULIMHE, IPH
V3YYECHHUH CBOMCTB BEIIECTBA.

CamocrosiTesibHast padoTa
1. Coobmienue mo teme: OcyIiecTBICHUE Mepeladu U IprueMa TeJIeBU3UOHHBIX
CHTHAJIOB

2.KoncnekT no teme: «Ilonb3a 1 0acHOCTh SJIEKTPOMATHUTHBIX BOJTHY

CBeToBbIC
BOJIHBI

Conep:xanune y4e0HOI0 MaTepuasia

Pa3Butre npencraBieHuii 0 IpUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceera. Matepdepennns. Judpakuus ceera. Judpakimonnas
pewerka. [lomsipuzanusa u nucnepcus ceera. JInnszel. Dopmyiia TOHKOU
auH3bl. ONTHYECKHE MPHUOOPHI.

IIpakTnueckass padora
Ne4 U3yuenue naTepbepeHInu U Tu(paKIuy cBeTa

CamocrosiTesibHas padoTa
Koucnexrt o teme: «croap30BaHnue TUH3 B TEXHUKE)
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DJIeMeHTbl KBAHTOBOM (PU3UKH

Oo0yyaomuiicss 10/JkeH 3HATL/IIOHUMATD:

CMBICNT (U3MYECKUX 3aKOHOB (orodddexkra u saepHOU
busuKy;

BKJIaJ] POCCUHMCKMX U 3apyO€KHBbIX YUYEHBIX, OKa3aBIIUX
HauOOJIbIIICe BIMSIHUE HA Pa3BUTHE aTOMHOU U TEPMOSICPHON
DHEPreTUKH;

[Tonsitusi:  poroH, ¢ororddexT, KOpmyCKyJIIpHO-BOTHOBOM
Jyalii3M, sJiepHasi MOJIEJb aTOMa, SIICPHBIE PEaKINH, SHEPTUs
CBSI3M, PaJUOAKTUBHBIA pacmaj, LENHas peakius AeNICHUs,
TEpMOsIIepHasl peakiusi, dJEMEHTapHas 4YacTHIa, aTOMHOE

AIPO.
[IpakTueckoe NOpPUMEHEHHUE: YCTPOWCTBO W  IPUHLMII
JENUCTBUS (doTO37EMEHTA; IPUMEPBI TEXHUYECKOTrO
UCIIOJIb30BaHUsL (POTORIIEMEHTOB; MPUHLMII CHEKTPAIBHOIO
aHaIM3a; pUMEPHI MPAKTUYECKUX IpUMEHEHU N

CIIEKTPaJbHOIO aHalau3a; YCTPOWCTBO YU INPUHLMUII JCHUCTBUSA
AJIEPHOTO pEeaKkTopa

YMerh:

MIPUBOJIUTH IPUMEPHI TIPAKTUICCKOTO
WCIIOJIb30BaHUSl 3HAHWK KBAHTOBOW (H3HKU B
CO3JaHUH SIACPHOM YHEPTrEeTUKU U Ja3€POB;
pemarb 3aJa4yd C HCMOJIb30BAaHUE YPAaBHEHUS
dboroaddexra, HA UTyYEeHUE U MOTJIOIICHUE
CBETa aTOMOM;

pemarh 3aJadyd  Ha T[pUMEHeHue (GopMy,
CBSI3BIBAIOIIUX DHEPTHUI0, HMITYJIC W Maccy
¢dboTOHA ¢ YaCTOTON COOTBETCTBYIOIIEH CBETOBOMA
BOJIHBI.

-BBIYHCIIITh KpacHyIo TpaHuily dorodddexra u
SHEPTUIO (HOTOIIEKTPOHOB HA OCHOBE YPaBHEHUS
DUHIITENWHA.

CBOHCTBA CBETAa

Copep:xanne y4e0HOI0 MaTepuaJia

KBanTtoBbIe

PaBHOBecHOe TemnoBoe u3inyueHue. KBanrosas runores3a [lnanka. 3
doroanekTpuueckuii 3pdext. YpaBHeHne DUHINTEHHA 11 BHEIITHETO 2
dororddexra. DotoH. /laBenne cera. Jlyanm3mM CBOMCTB CBeTA.

CamocrosiTeibHast padoTa

CooOwenue o teme: OnucaHue MexaHu3Ma U 00JaCTH UCTIOJIb30BaHUS
aByieHHs poTordPexTa B TEXHUUECKUX YCTPOMCTBAX U MPOLECccax
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dusuka aroma

Conepxanue yueOHOro MaTepuaJia

Mopnenu ctpoenus aroma. Onwit Pesepdopaa. [loctynarst bopa
OO0BsicHeHHE TMHEHYATOr0 CIIEKTpa BOJAOPO/Ia HA OCHOBE KBAaHTOBBIX
noctysatoB bopa. Ilornomenne u ucyckanue ceera atoMoM. KBanrosas
sHeprus. [IpuHIMn nercTBrs U UCMONb30BaHuE Jazepa. Onrudeckas
JJIEKTPOCKOIHNS KaK METOJ M3YUYEHUSI COCTaBa BEUIECTBA.

CamocrosiTeibHas padoTa
1. CooOuieHue, npe3eHTaluu 1mo Teme: Mcropudeckue cBeeHUs O
dbopMUPOBAaHUHU B3IIISA0B HA MOJCIIH aTOMa
2. Ilpe3enTtanms 1o Teme: OGIaCTH UCIIOIB30BAHUS JIA3€POB.

Pdu3zuka aTOMHOI0
spa u

3JIEMEHTAPHBIX
YacTHIL

Conepxanne yueOHOro MmarepuaJia

CoctaB M cTpoeHue atoMHOro sjapa. CBOWCTBa SIEPHBIX CHII. ODHEPrus
CB3M U JAedekT Macchl aToMHOro szapa. PanumoaktuBHOCTH. Bus
paIuOaKTUBHBIX MPEBpAIlleHU. 3aKOH paJuoakTUBHOro pacrnana. CpoiicTBa
MOHU3UPYIOIIMX SICPHBIX H3Iy4deHUH. PanuoakTUBHBIE H3Iy4EHHUE U UX
BO3JICHICTBUE HA OpPraHu3Mbl. SnepHble peakuuu. SnepHas >HEPreTHKA.
DneMeHTapHble YacTUIbl. DyHIAMEHTAJIbHBIE B3AUMOICHCTBHSIL.

CamocrosiTeibHas padoTa
1.Uctopuueckas crpaBka 00 OTKPBITUN U UCCIICIOBAHUU PAIMOAKTUBHOCTH.
2. YCTpOMCTBO SIAEPHBIX PEAKTOPOB.
3. [locnencTBust 4epHOOBUILCKOM aBapHH.

JnddepenimpoBaHHbIHA 3a4€T

Bcero:

132
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3. YCJIOBUA PEAVIMBALIIMU TPOI'PAMMBI JUCHUTIJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MAaTEPHUAIbHO-TEXHUYECKOMY
o0ecrneyeHnIo

Peanuzauust yueOHOM AMCHMIUIMHBI TpeOyeT Hanuyue Yy4deOHbIX KaOMHETOB
®duszuku, Xumuu, buonoruu.

OobOopynoBanue yueOHOro KaOMHeTAa:

- IOCA/I0YHBIE MECTA MO KOJUYECTBY CTYAECHTOB;

- pabouee MecTo mpernojaBaTess

-BBITSDKHOM 1IKad

- meproInYeckas Tabauia xumudeckux anmeMmenToB 1. Y. Menaeneena;

- TabnuIa paCTBOPUMOCTH BEILIECTB B BOJIE.

- HarjsigHble ocoOust (y4eOHUKH, TEPMHUHOJIOIMYECKUE CIIOBApU Pa3HbIX THUIIOB,
OTNOpHBIE KOHCHEKThl — IUIAKATHI, CTE€H[bl, KapTOUYKH, Pa3JaTOYHbIM Marepual,
KOMILJIEKTHI JTAOOPATOPHBIX padoT).

JlaGopaTopHoe o0opynoBaHne yueOHOro KaduHeTa:

-Ha0Op XMMHYECKOW TOCYJIbl M TPUHAIJICKHOCTEH JUIsi J1abOpaTOPHBIX H
MPaKTUYECKUX padOT

- Ha0Op PEaKTUBOB OPTAHMYECKUX U HEOPTaHUYECKUX BEIIECTB

- KOMIUIEKT Y4eOHO-HaTJISIHBIX TTOCOOUIA

Texnnueckue cpeacTBa 00y4eHH:

- KOMIIBIOTEP C MPOTPAMMHBIM JIMIIEH3UOHHBIM 00ECIICUEHUEM;

- IPOEKTOD;

- 3KpaH.

-MyJIbTUMENUUHBIN IPOEKTOP;

- DKpPaHHO-3BYKOBbIE MMOCOOUs (BUACOPUIBLMBI, MPE3EHTAllMd CO Claijgamu,
ANEKTPOHHBIN yUeOHUK);

- pusudecKre npuodopHI.
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3.2. HudopmanuonHoe odecriedyeHue 00y4eHuUs

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.
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4. KOHTPOJ1b 1 OLIEHKA PE3Y/IETATOB OCBOEHWSA ANCLMNJINHDI

(I)OpMLI H ME€TOAbI
KOHTPOJIAA U

Conep:xanue XapakTepucTuKa OCHOBHbIX BH/I0B OlleHKH
00y4eHuUs1 AesiTeJIbHOCTHU CTYJACHTOB pe3yJibTaToOB
00y4eHus
OU3UKA

Beenenue PasBurhe CrnocoGHOCTEH SCHO M TOYHO | Y CaMOCTOSTENBH

U3J1arath CBOU MBICIIH, JIOTUYECKHU ble paboTHI;
000OCHOBBIBAaTH ~ CBOIO  TOYKY  3pPCHUA,
BOCIIPUHUMATh W AaHAJU3UPOBATh MHEHHS
coOeceJHUKOB, TMpHU3HABAsI NIPaBO JPYroro
YeJIoBeKa Ha HWHOEe MHeHue. IIpuBenenue
NPUMEPOB BIIMSIHUS OTKPBHITUM B (PU3MKE Ha
Mporpecc B  TEXHUKE U  TEXHOJOTUU
MIPOU3BOJICTBA.

Kunemaruka O3HakoMIIEHHE CO CIIOCOOaMU OMHCAHUS v’ caMOCTOATEbH
MEXaHUYECKOT O JBUKEHHS, OCHOBHOM ble paboTHI;
3a7a4er MexaHuku. M3yueHne OCHOBHBIX v’ naboparopHble
(bu3MUeCcKNX BEIMYUH KUHEMATHKU: OTIBITHI
MIEPEMENIEHHUS], CKOPOCTH, YCKOPEHHUS. v' [pPaKTHYECKHUE
Ha6nronenue OTHOCHUTEJIbHOCTH 3aHSTHUSA,
MEXaHUYECKOTO JBIDKEHHUSA. | ¥ TEeMAaTUYECKUE
®opmyIUpPOBaAHUE 3aKOHA CIOKEHUSA TECTHI;
CKOpOCTEH. UccnenoBanue
PaBHOYCKOPEHHOI'O IIPSMOJIMHEHHOTO
JBIDKEHUS (HA TTpUMepe CBOOOTHOTO MaICHUS
TEJ) W PABHOMEPHOTO JBWXEHHUS Tejia IO
OoKpy>XHOCTH. [IoHMMaHuEe CMBICIa OCHOBHBIX
(bu3MUeCcKNX BEIUYUH, XapaKTEPU3YIOIIUX
paBHOMEPHOE JIBUKCHUE Tela 1o
OKPYKHOCTH

Junamuka [Tonumanue cMbICiIa TaKuX (PU3NIECKUX v’ caMOCTOATENbH

MOJIEIEN, KaK MaTepHUalibHas TOUYKA,
VMHEPIMAIbHAS CUCTEMA OTCUYETA.

N3mepenne maccel Tena pa3IndyHbIMA
criocobamu. Mzmepenue cui
B3aUMOJICUCTBUS TeJl. BerunciieHue 3HaueHus
YCKOPEHUS TEJI 10 U3BECTHBIM 3HAUYCHUSIM
JNENUCTBYIOIIUX CHJI U MaccC TE.

YMeHue paznuyaTh CUITy TSDKECTH U BEC TEJa.
OObsicHEHUE U IPUBEICHUE IPUMEPOB
SIBJIEHUSI HEBECOMOCTH.

[TpumeHeHrne OCHOBHBIX MOHATHH, GOpMYN H

ble pabOThI;

v’ nabGoparopHEIe
OIIBITHI

v\ IpakTHYeCKHUe
3aHATHS;

v TeMaTHYECKHE
TECTBI;
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3aKOHOB JMHAMHWKHU

3aKOHBI OOBsicHEHHE PEaKTUBHOTO JBUKECHUS Ha CaMOCTOSITENIbH
COXPAHEHHSI B | OCHOBE 3aKOHA COXPAHEHUS UMITYJIbCA. bI€ PabOTHI;
MEXAHUKE [IpuMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCa nabopaTopHbIe
JUUTS. BBIYMCIIEHUS] U3MEHEHUN CKOPOCTEM TEI OIIBITHI
MIPU UX B3aUMOACHCTBUSAX. MIPAKTUYECKUE
Boruucnenre paboThl cUll U HU3MEHEHUS 3aHSTHUS,
KMHETUYECKOW SHEpruu Teiia. Beruncienue TEeMaTUYECKHE
NOTEHUUAIbHON SHEpPruu Tell B TECTHI;
TPaBUTAlMOHHOM  1oyie.  XapaKTEPUCTHUKA
MIPOU3BOAUTEIIBHOCTH MAlllMH U JBUIATENEH C
VICTIOJIb30BAHUEM HOHSITHSI MOITHOCTH
Monekynspaa | @opMysiMpoBaHWE OCHOBHBIX MOJIOKEHUN CaMOCTOSITENIbH
g pusnka MOJIEKYJISIPHO- bI€ PabOTHI;
KUHETUYECKOW TeOpUH. BrInomHeHue nabopaTopHbIe
SKCIIEPUMEHTOB, CITYKAIINX OTIBITHI
000CHOBaHUEM MOJIEKYJISIPHO-KUHETHYECKOMN MIPAKTUYECKUE
teopun. HabGnrogeHue 6poyHOBCKOTO 3aHATHS;
JBYKEHUS U siBNieHUs: quddy3un. TEMaTHUYECKUE
Ornpenenenue napaMeTpoB BELIECTBA B TECTHI;
ra3zo00pa3HOM COCTOSHUU Ha OCHOBAHUH
YPaBHEHUSI COCTOSIHUS UICAJIBHOTO rasa.
[Ipeacranenne B Buje rpaduka H30XOpHOTO,
M300apHOTO U U30TEPMUUYECKOTO IPOIIECCOB.
Brruncnenne cpenHen KMHETUYECKOU
SHEPIrUM TEIJIOBOIO JIBWUKEHHUS MOJIEKYJ IO
M3BECTHOM TEMIIEPATYPE BEIIECTBA
TepMoauHamu | DKCIEPUMEHTAIBHOE UCCIIEIOBAHUE CaMOCTOSITENIbH
Ka TEIJIOBBIX CBOMCTB BEIIECTBA. bI€ pabOTHI;
Pacuer xonuuectBa TEIIOTHl, HEOOXOAUMOIO nabopaTopHbIC
JUISL OCYLLUECTBJIEHHUSI ITpoLecca IPEBPALLECHUS OTIBITHI
BEILIECTBA U3 OJHOI'O arperaTHOro COCTOSHUS MPAKTUYECKHUE
B Apyroe. Pacuer u3MeHEeHHs BHYTpECHHEU 3aHATUA;
PHEpruM Tei, pPaboThl W  TEPETaHHOTO TEMaTUYECKUE
KOJINYECTBA TEIUIOTHl HA OCHOBAHUU IEPBOTO TECTBHI;
3aKOHa  TEPMOJUHAMUKH. OObsicHeHHe
MIPUHIIMIIOB JICVCTBHS TEIUIOBBIX MAIIUH
DnekTpoctati | BeruncneHnue cui B3auMOIEMCTBUSL TOUYEUHBIX CaMOCTOSITENIbH
Ka 3JIEKTPUYECKUX 3apsiioB. Beruncienue ble pabOTHI;
HaIPsHKEHHOCTH U MOTEHIIMaNna nabopaTopHbIe
3JEKTPUYECKOTO MOJISI OJTHOTO M HECKOJIBKHUX OTIBITHI
TOYEUHBIX 3aPSI/IOB. MPAKTUYECKUE
N3smepenue pa3sHoOCTH ITOTEHIINAJIOB. 3aHATHUSA,
[IpuBeieHMe  NPUMEPOB  MPOBOJHHKOB, TEMATHYECKHUE
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JTUAJIEKTPUKOB 17§ KOHJICHCATOPOB. TECTBI;
HaGnronenue sBieHUS 3JIEKTPOCTATHUECKOU
MHIYKOAA W SBIIEHUA  MOJISIPU3ALUU
JTUDJIEKTPHUKA, HaxOJISIIETroCcs B
JIEKTPUYECKOM I10JIE
ITocTtosiHnbI | I3MepeHHE  MOIIHOCTH  BJIEKTPUYECKOTO CaMOCTOSITENbH
TOK Toka. HM3mepenne O3OJIC u BHYTpEHHErO bI€ paOOTHI;
COMPOTHUBJIEHUSI HCTOYHHUKA Toka. COop u nabopaTopHbIe
UCIIBITAHUE  JJIEKTPUYECKUX  LEINern ¢ OTIBITHI
pPa3IMYHBIM ~ COCIMHEHHEM  IIPOBOJHMKOB, IIPAKTUYECKUE
pacuer ux napaMeTpoB 3aHATHUSA,
TEMaTUYECKUE
TECTBI;
MaruautHO€E Habnronenue naeiicTBUs MarHUTHOTO TOJS HA CaMOCTOSTEIbH
oJIe IIPOBOJHUK C TOKOM, KapTMHOK MAarHUTHBIX bI€ PabOTHI;
nonerd. PopmynMpoBaHHWE IIpaBujla JIEBOM nabopaTopHbIE
PYKH Uil ONPENEIICHHUS HAIPABICHUS CHUIIbI OTIBITHI
Awmrepa. Beruucienue cui, 1elCTBYIONIUX Ha [IPAKTUYECKUE
IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE, 3aHATHS;
00BsICHEHHE MIPUHLIMATIA NEUCTBUSA TEMATHYECKUE
anektpoasurarensd. VccnegoBanue sBieHUS TECTHI;
AJIEKTPOMArHUTHOW UHIAYKIIUU
Mexanndecku | [IpuBenenue npumepoB KoseOaTeIbHbBIX CaMOCTOSITEIIbH
e koJebanusa u | IBrkeHuil. MccnenoBanue 3aBUCUMOCTH ble padoThI;
BOJIHBI neproja KoiaeOaHuii MaTeMaTHIeCKOTro nabopaTopHbIe
MasTHUKA OT €ro JUIMHBI, MAaCChl U OTIBITHI
aMIUTUTY bl KoJieOanuii. OnpeneneHue MIPaKTHYECKUE
YCKOPEHHsI CBOOOAHOTO Ma/ICHUSI C TOMOIIbIO 3aHATHS;
MaTeMaTu4yeckoro Masatuuka. Habmonenue TEMATHYECKUE
KoJiebaHuii 3Byyaniero tena. [lpusenenue TECTHI;
3HA4YEHUSI CKOPOCTU PACIIPOCTPAHEHUS 3ByKa
B Pa3JINYHBIX CPEAAX.
YMenue OOBSICHATD UCIIOJIb30BaHUE
yJIbTPa3BYKa B MEJIULITHE
DNeKTpo- Ha6nronenue OCIIUJIOrpamMM CaMOCTOSITENIbH
MarHUTHbIE TAQpMOHUYECKUX KOJICOAHWW CWJIBI TOKAa B bl€ pabOThI;
koneOanuss | uenu. OObSICHEHNE MPEBPAILEHUSI SHEPTUU B nabopaTopHble
BOJIHBI UJEATBbHOM K0J1e0aTeTbHOM KOHTYDE. OTIBITHI
N3ydenune ycTpoiicTBa ¥ MPUHLINNA JEHCTBUS MPaKTUYECKHE
TpaHchopmaropa. AHAIU3 CXEMbI Nepeaadyu 3aHATHS;
AJIEKTPOSHEPTUH Ha OOJIbIIME PACCTOSHHUS. TEMATHYECKUE
[IpuBeneHne npUMEpPOB BHIIOB PaAUOCBS3H. TECTBHI;

3HAKOMCTBO C YCTPOﬁCTBaMH, BXOJAIIMMH B
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CUCTEMY panroCBSI3H. Ob6cyxnenue
0COOCHHOCTEH pacpOoCTpaHEHUs PaIUOBOIH

CeeToBBIE [IpumeHnenne  Ha  NOpPAKTUKE  3aKOHOB CaMOCTOSITEIIbH
BOJIHBI OTPAKEHUS M MPEJIOMIIEHUS CBETa IIPU bl PadoTBHI;
pemienun 3amad. HaOmrogenue — sBieHuUs nabopaTopHbIe
mudpakuud M JUCHEPCUM CBeTa. YMEHHE OTIBITHI
CTPOUTH U300paKeHUs MPEJAMETOB, J1aBaeMble MPaKTUYECKUE
JUH3aMu. Pacuer onTUYeCKOW CUIIbI TUH3bI 3aHSTHUSA,
TEMAaTHYECKHUE
TECTBI;
KBaHTOBBIE Ha6mronenue doroanexkrpuueckoro 3¢ dexra. CaMOCTOSITENIbH
CBOMCTBA Pacuer MaKCUMaJIbHOU KMHETUYECKOU bl€ pabOThI;
CBETa SHEPTHH IIEKTPOHOB NMpHU PoTodPdexTe. nabopaTopHble
OTIBITHI
MPaKTUYECKHE
3aHATHS;
TEMATHYECKUE
TECTBI;
®uznka aroMa | PopMyIUpPOBaHUE IIOCTYJIATOB Bopa. CaMOCTOSITEIbH
HaGnronenue nuHeR4YaToro M HEMPEPHIBHOTO ble padOThI;
CIIEKTpOB. Pacyer 4acTOThl W JIMHBI BOJIHBI 1abopaTopHbIE
UCITyCKaeMOTI'0 CBETa IIPH MEPEXOE aTOMa U3 OTIBITHI
OJIHOTO CTallMOHAPHOI'O COCTOSIHUA B APYTOE€. IIPAaKTUYECKUE
OObsacHeHne NpUHLKIIA ACWCTBUA Ja3epa 3aHSATHUSA,
TEMAaTHUYECKUE
TECTBI;
®dusuka Habntonenue TpekoB anb(a-yacTuil B Kamepe CaMOCTOSTEIbH
aTOMHOTO sizipa | BuibcoHa. Perucrpanus SAAEPHBIX bI€ PaOOTHI;
u U3IIyYEHU N C MIOMOIIIBIO CUYETUMKA nabopaTopHbIe
aneMeHTapHbIxX | ['elirepa.Pacuer sSHeprum CBS3M AaTOMHBIX OIIBITHI
YacTHIL anep. IloHMMaHWe ULEHHOCTH HAy4YHOTO MPaKTUYECKUE
MO3HAHUS  MHpa  HE  BooOme s 3aHSTHUSA,
4eJIoBeYeCTBa B LIEJIOM, a Ui KaXA0ro TEMAaTHYECKHUE
00yyaroIerocs: JMYHO, LEHHOCTU OBJIAJICHUS TECTBI;
METO0M Hay4HOT'O MO3HAHUS TSt
JOCTHKEHHMsI ~ ycrexa B JII0OOM  BHIE
IIPAKTUYECKOMN ACSTEIbHOCTH.
Crpoenue u OO0BsicHeHHE MOJICNIH PaCIIUPSIOIICHCS CaMOCTOSITENIbH
pa3BUTHE Bcenennon bl PadOTBHI;
Bcenennoii n1a00paTopHbIS
OTIBITHI
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IMPAKTHYCCKUC

3aHATHS;
TEMaTUYECKUE
TECTBHI,
[Ipoucxoxnen | Habmionenue 3Be3n, JIyHbI 1 M1aHeT B CaMOCTOSATENbH
ue tesneckor. HabOmtoieHre coHeYHbIX MSTEH C ble padoThI;
ConneuHon IIOMOIIIBIO TEJIECKOIA nabopaTopHbIe
CUCTEMBI OTIBITHI
IIPAKTUYECKHUE
3aHATHS;
TEMATHYECKUE
TECTBHI,
XNUMUSA
Beenenue PackpeiTie BKIaga XMMUYECKOM KapTHHBI CaMOCTOSITEIIbH
MHUpPAa B E€IUHYI0 €CTECTBEHHO-HAYy4YHYIO ble paboTHI;
KapTUHY MHpa. XapaKTepUCTUKA XUMHHU KaK TEMaTUYECKHE
IPOU3BOIUTENBLHOM CHJIBI O0LIIEeCTBa TECTBI;
Baxnenmme YMeHue naTte ONpeNcsieHuEe W OIEPUPOBATH CaMOCTOSITENbH
XUMHYE- CICAYIOIUMUA XUMHUYECKUMHU  TOHITUSAMMU: bI€ paOOTHI;
CKME IOHATHUSL | «BEIIECTBO»,  «XUMHYECKUH  DJIEMEHTY, nabopaTopHbIC
«aToM»,  «MOJIEKYJa»,  «OTHOCHUTEJIbHBIC OTIBITHI
aTOMHasi U MOJIEKYJISIpHAsE MAacChD», «HOH», MPAKTUYECKHUE
«AJUIOTPOIHS», «HA3OTONBD, «XUMHUYECKas 3aHATHS;
CBS3bY, «QIIEKTPOOTPULIATEILHOCTDY, TEMaTUYECKUE
«BAJICHTHOCTH)»,  «CTEIEHb  OKHUCIECHUS, TECTBHI;
«MOJIb», «MOJIIPHAsI Macca», «MOJISIPHBIN XUMHYECKUE
00beM ra3o00pa3HbIX BEIIECTB)», «BEIECTBA JUKTAHTbI
MOJIEKYJISIPHOTO 151 HEMOJIEKYJISIPHOTO
CTPOCHUS», «PACTBOPBI», «IJIEKTPOIUT U
HEIJIEKTPOJIUTY, «QIIEKTPOJIUTUYECKAS
JIACCOLIUALIHS, «OKHCIIUTEID u
BOCCTaHOBUTEIDY, «OKHUCIIEHUE 151
BOCCTaHOBJICHUE», «CKOPOCTb XUMHUYECKOU
peakuum»,  «XUMHYECKOE  PABHOBECHUEY,
«YTJICPOJHBIA CKeNeT», «(OYyHKIIMOHATbHAS
TPYNIay, «M30MEPUsD)
OcHOBHBIE DOopMyIMPOBAHHUE 3aKOHOB COXPaHEHHUS CaMOCTOSITEIIbH
3aKOHBI MaccChl BEIIECTB U NTOCTOSIHCTBA COCTABA bI€ PabOTHI;
XUMHU BEILIECTB. Y CTAHOBJIEHUE MPUYNHHO- nabopaTopHbIe
CJIEACTBEHHOU CBSI3M MEXAY COAEPKAHUEM OIIBITHI
ATHUX 3aKOHOB Y HAITMCAHUEM XUMHUYECKUX MIPAKTUYECKUE
dbopmyn u ypaBHeHUM. PackpeiTre 3aHATHS;
(bU3MUECKOro CMbICTIAa CUMBOJIMKU TEMATHYECKUE
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[Teproauyeckoi TaOIUIIBI XUMUYSCKHUX
sanemeHToB [[.M1.MenneneeBa (HOMEpOB

TECTHI,

v XUMHUYECKHUC

3JIEMEHTA, TUKTaHTBI
nepuoia, Tpynibl) U YCTAHOBJICHUE
MIPUYUHHO-CJICJICTBEHHOMN CBSI3U MEKILY
CTPOEHHUEM aTOMA U 3aKOHOMEPHOCTSIMHU
M3MEHEHUS CBOMCTB AJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B IEPUOJAX U
rpyIrmax.
XapakTepucTuka AJIEMEHTOB MaJIBIX
IIEPUOJIOB 0  HUX  TOJIOKECHUIO B
[Tepunomnueckoii cucreme .M. Menaeneena.
OcHOBHbIE Y cTaHOBIIEHUE 3aBUCUMOCTH CBOWCTB CaMOCTOSTENbH
TEOpUHU XMMHUYECKUX BEIIECTB OT CTPOCHUSI aTOMOB bIe pabOTHI;
XUMHU 00pa3yroNMX UX XUMHUYECKUX AJIEMEHTOB. nabopaTopHbIe
XapakTepUCTUKaA BAXKHEUIIINX TUIIOB OIIBITHI
XUMHUYECKUX CBSI3€M U OTHOCUTEIIbHOCTHU IIPAKTUYECKUE
aTo# Tunosoruu. OObICHEHUE 3aBUCUMOCTH 3aHATHS;
CBOWCTB BELIECTB OT UX COCTaBa U CTPOEHHUS TEeMaTUYECKHE
KPUCTAJUIMYECKUX PEIIETOK. TECTBHI;
®opmMyIMPOBAHUE OCHOBHBIX IMMOJIOKEHUN XUMHYECKHUE
TEOPHUH IICKTPOJIUTUUECKON JUCCOLUALINU U JTAKTAHTBI
XapaKTEPUCTHKA B CBETE ATOM TEOPUU
CBOVCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCIMHECHU.
@OopMyIUPOBAHUE OCHOBHBIX MOJIOKECHUU
TEOpUH XUMHUYECKOTO CTPOEHUS
OPTraHUYECKUX COEIMHECHUN u
XapaKTEpUCTHKA B CBETE JTOM TEOpUH
CBOWCTB BAKHEHUIIINX IIpeICTaBUTEIIEH
OCHOBHBIX KJIaCcCOB OpraHUYECKUX
COeIMHEHUN
Baxwueiimue XapakTepuCcTUKa  CTPOCHUS  aTOMOB W CaMOCTOSATENbH
BEIIECTBA KPUCTANIOB M HA OTOM OCHOBE — OOIIMX ble paboTHI;
U MaTepuasibl | QU3MYECKUX U XUMUYECKUX  CBOMCTB nabopaTopHbIe
METAUIOB M HEMETAIUIOB. XapaKTePHUCTUKA OTIBITHI
COCTaBa, CTPOECHUS, CBOMCTB, MOJIYYCHHUS U MPAKTUYECKHUE
MPUMEHEHHE  BAXKHEUIINX  HEMETAJJIOB. 3aHATHS;
XapakTepuCTUKa COCTaBa, CTPOCHUS W TEMaTUYECKUE
o0ImMX  CBOWCTB  BaXXHEWUIIUX  KJIACCOB TECThI;
HEOPraHWYECKUX coenuHeHul. OnucaHue XUMHUYECKUE
cocraBa 51 CBOWICTB BAKHEHUIIINX JTIAKTAHTHI

IIPEICTABUTENIEN OPraHUYECKUX COCAUHECHUM:
METaHOJIa M JTaHOJa, CJIOXKHBIX 3(QHUPOB,
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KUPOB, MBI, KAPOOHOBBIX KUCIOT (YKCYCHOU
KHUCJIOTBI),  MOHOCaxapuyioB  (TJIOKO3bI),
IUcaxapuyoB (caxaposbl), MOJUCAXapUI0B
(kpaxmana M UEJUTIOJIO03bI), AMHHOKHUCIIOT,
OEITKOB, WCKYCCTBEHHBIX M CHHTETHYECKHX

IOJINMEPOB
Xumnueckut | Mcnonp3oBanue B y4eOHOM U | ¥ caMOCTOSATENbH
SI3BIK npodeccruoHaIbHOM NEeSITENbHOCTH bI€ paOOTHI;
Y CHMBOJIMKA | XHMHYECKUX TEPMHUHOB M  CHMBOJIMKH. |V J1a00OpaToOpHbIE
Ha3piBanwe  W3yuyeHHBIX  BEHIECTB  TIO OTIBITHI
TPUBHUAJIBHOU WIIA MEKIYHAPOIHOM (v MPAaKTHYECKHUE
HOMEHKJIAType M OTpPaXCHHE COCTaBa ATHX 3aHSITHS;
COCJMHEHUH ¢  TIOMOINBI0  XHMHYECKHX | ¥ TeMaTUYECKUE
bopmy. OTtpaxeHnne XUMUYIECKUX TECTBI;
IPOLIECCOB  C  TOMOIIBI0  ypaBHEHHUH | ¥ XMMHUYECKUE
XUMUYECKUX PeaKITHit JMKTAHThI
Xumuueckue | OObsicHEHHE CYIIHOCTH XUMHYECKUX | v CaMOCTOSTENbH
peakiuu npoueccoB. Krnaccubukaruss XUMHYECKHUX bI€ Pa0OTHI;
PEeaKIMiA 10 PA3TMYHBIM TPU3HAKAM v’ aGoparopHble
OTTBITHI
v\ IpakTHYeCKue
3aHSTHS;
v’ TeMaTH4ecKue
TECTBI;
v’ penienue 3aaa4
Xumudeckuil | BeIonHeHne XUMHUYECKOTO DKCIIEPUMEHTA B | ¥ CaMOCTOSATEIbH
DKCIIEPUMEHT | TIOJTHOM COOTBETCTBHHM C IIPaBUIAMH TEXHHKHU bIe pabOTHI;
6esonmacHoct. Habmonenue, ¢pukcupoBanue | v j1abopaTopHbIe
U OINHUCaHUE pe3yJbTaTOB IMPOBEJACHHOIO OTIBITHI
IKCIIEPUMEHTA v\ IpakTHYECKUe
3aHSTHS;
v’ TeMaTH4ecKue
TECTHI;
v XUMHYECKHUE
JTUKTAHTHI
Xumunueckas | [IpoBesieHre  CaMOCTOSTENBHOIO — TIOMCKA | Y CaMOCTOSTENBH
uHdopMaIus | XUMHUYECKOU uHbopMaIuu C bI€ PaOOTHI;
HCIIOJIb30BAHMEM  Da3JIMYHBIX HCTOYHHMKOB |V TEMATHYECKHE
(HayIHO-TIOMYJIIPHBIX U3JIaHUH, TECTBI;
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, PECYPCOB |¥Y XHMHUYECKHUE
HNHTepHeTa); UCIoIb30BaHUE KOMITBIOTEPHBIX JTUKTAHTHI

TEXHOJIOTUH JJi1 OOpabOTKM U Tmepeaadyu
XUMHYECKOU uH(popManuu U ee
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IPEJICTABIICHUS B PA3IMYHBIX (hopmax

[IpodunbHoe n | O0BsICHEHHE XUMHUYECKUX ABJICHUH, | Y/ CaMOCTOSTENBH
npodec- OPOUCXOMAIIMX B MpUpoJe, ObITY MU Ha bI€ PabOTHI;
CHOHAJIBHO IPOU3BOJICTBE. Cobmonenue npaBui |V TeMaTHYECKHE
3HAYUMOE SKOJOTMYECKM TIPAMOTHOTO TOBEJACHUS B TECTHI;
coJiep>KaHue okpykatomeit  cpeme. OreHKa BIUSHUS | Y pPELICHHE 3a1a4
XUMHYECKOTO  3arps3HEHUs  OKpY’Karoulen
CpeAabl Ha OpraHMW3M YEJIIOBEKAa U JIPyTHE
*KuBble opraHu3Mbl. CoOnofeHHe MpPaBUII
Oe3omacHOro oOOpalieHus C TOPIYUMHU U
TOKCUYHBIMHM BEIIECTBAMH, J1a0OPATOPHBIM
obopynoBanueM.  Kpurnueckas  ouneHka
JOCTOBEPHOCTH XHWMHUYECKOW HH(pOpMaInH,
NOCTYNAOIIEH U3 pa3HbIX ICTOYHUKOB
BNOJIOTI'UA
buosnorus — | 3HaKOMCTBO ¢ 0ObEKTaMU U3YUYEHUS v’ caMoCTOATEbH
COBOKYIHOCTb | OMOJIOTHH. bI€ paOOTHI;
HayK 0 )KUBOW | BeIsiBIeHUE posu Ouoiaoruu B v’ TeMaTH4eCKHe
MIPUPOJIE. dbopMHUpPOBaHNN COBPEMEHHOM €CTECTBEHHO- TECTHI;
Mertonsl HAay4YHOU KapTHUHBI MUPA U IIPAKTUYECKON
Hay4YHOTO NEeATENbHOCTHU JIHOJAEN
MO3HAHUS
B Ouosioruu
Knerka 3HAKOMCTBO C KIETOYHOU TEOpHUEH CTPOEHHs |¥ CaMOCTOSTEIBH
opranusmoB.[lonyuenue mnpeacTaBiaeHUuss o bI€ PaOOTHI;
pOJIM  OpPraHMYECKMX H HEOPraHUYECKHUX | v  OUOJOrMYECKHE
BEILIECTB B KJIETKE. 3HAHUE CTPOCHUS KIIETOK JUKTAHTBI
MO pesyiabraTaM paboOThl €O CBETOBBIM |V NPAKTHYECKHUE
MUKPOCKOTIOM. Ymenue ONUCHIBATH 3aHSTHUSA,
MHKPOIIPENapaThl KICTOK PacTeHU. YMeHue | v TeMaTHYecKhe
CpPaBHUBATh CTPOEHUE KJIETOK pPAacTeHUN W TECTHI;
YKMBOTHBIX IO TOTOBBIM MUKPOIpEnaparam
Opranuszm 3HaHHE OCHOBHBIX CIIOCOOOB Pa3sMHOKEHHS | ¥ CaMOCTOSTEIbH
OpraHU3MOB, CTA/IUd OHTOT'€HE3a HA IPUMEPE bI€ PabOThI;
YeioBeKa. 3HAHWE IPUYMH, BBI3BIBAIONIMX | ¥ OHOJOIHYECKHE
HapyleHUss B  Ppa3BUTUU  OPraHU3MOB. JUKTaHTBI
YmMmenue M0JIb30BaThCS T€HETUYECKOM |V IpaKTHYeCKUe
TEPMUHOJIOTUEH M CUMBOJMKOH, pelaThb 3aHSTHUS,
IPOCTEHIINE TeHETHYECKUE 3aJaud. 3HaHWE | ¥ TeMaTUYECKUeE
0COOEHHOCTEM HACJIEICTBEHHOM u TECTHI;
HEHACJICICTBEHHON HW3MEHYMBOCTHU M  UX
OMOJIOTMYECKOM pOJIK B ABOJIIOLIMHU KMBOTO
Bun VMeHue  aHauu3MpoBaTh M OLEHMBATHL | ¥ CaMOCTOSATEIbLH
pa3IMYHbIE  TUHOTE3bl  MPOHMCXOXKJICHHUS ble paboThI;
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KU3HM Ha 3emiile. YMEHHE IPOBOIHTH | v OHOJIOTMYECKHE
onucaHue ocobeil  oxHOro  BHAAa IO JTVKTaHTHI
MOP(OIOTHIECKOMY  KpuUTepuio. Pa3BuThe |V NpakTHYECKHE
CIOCOOHOCTEH SCHO M TOYHO M3JIaraTh CBOU 3aHATHS,
MBICTH, JIOTHYECKH OOOCHOBBIBATH CBOIO |V TEMATHYECKHE
TOUKY 3peHus, BOCTIPUHUMATh u TECTHI;
aHAJIM3WPOBaTh ~ MHEHHS  COOECEIHUKOB,
IpU3HAaBas MPaBo JAPYroro YelIoBeKa Ha MHOE
MHEHHE. YMEHHME JOKa3blBaTb POACTBO
4eJIOBeKa M MIIEKOIUTAIOLIUX, OOLIHOCTh U
PaBEHCTBO YEJIOBEYECKUX pac

DKOCHCTEMBI | 3HaHWE OCHOBHBIX YKOJOTHUECKUX (haKTOPOB |V CaMOCTOATENbH
U UX BIWAHUAA HAa OPraHuU3Mbl. 3HaHUE bIe pabOTHI;
OTJIMYHUTEIBHBIX TPHU3HAKOB HCKYCCTBEHHBIX |V OHOJIOTHYECKHE
coobuiectB — arposkocucteM. llomydeHune JIUKTAHTBI
MPEJCTaBICHUS O CXEME OKOCHCTeMBI Ha [V MPaKTHYECKHE
npumepe Oouocdepsl. JleMoHcTpalus ymeHus 3aHSTHS;
MIOCTaHOBKHU nenen JEATEIBHOCTH, | ¥ TEeMaTHYECKUE
IUIAaHUPOBAHUE COOCTBEHHOM J€ATEIbHOCTH TECTHI;

U1l JOCTMKEHUS TIOCTaBJIEHHBIX  LEJEH,
NPEABUICHUS] BO3MOXXHBIX PE3yJIbTATOB ATUX
JECUCTBUM, OpraHM3alld CaMOKOHTPOJISI W
OILICHKH MOJTYYEHHBIX pe3yJIbTaTOB.
OOyueHue COONIOACHUIO MPABWI MOBEICHUS
B Ipupone, OEpeKHOMY OTHOLIEHUIO K
OMOJOTMYECKUM O0BEKTaM (pacTeHUsIM U
YKUBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe
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