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1. IACIHIOPT PABOYEN ITIPOT PAMMBI YYEEHOM
JAUCHHUIIJINHDBI EcTecTBO3HAHHE

1.1. O61acTh npuMeHeHus1 paboyeii nporpaMmmal

PabGouass mporpamma ydeOHOM mucuuiuineel sBiasercs dacteio [INICC3 B
cootrBeTcTBUU ¢ ®I'OC no cneruansHocTy 54.02.01 JIuzaits (1o oTpacism).

1.2. MecTro y4eOHOH AUCUHHMILUIHHBI B CTPYKType NpOrpamMMbl NOATOTOBKH
CIeHAJHCTOB cpeaHero 3BEHA: JUCLUIIINHA BXOJUT B
obmeoOpa3oBaTenbHbIH yd4eOHBINA UK.

1.3. Hean m 3axayn y4eOHOH AHCHHINIMHBI — TpeOOBaHHS K pe3ybTaram
OCBOEHHS Y4eOHO#H JHCHUIIHHBI:

Conepxanue mporpammbl  «EcTecTBO3HaHHE» HaIpaBIeHO Ha JOCTHIKEHHE
CIICAYIOIINX HeJIeH:

*OCBOEHME B3HAaHUM O COBPEMEHHOW ECTeCTBEHHO-HAy4YHOWM KapTHHE Mupa M
METONaX ECTECTBEHHBIX HayK; 3HAKOMCTBO C HamOollee BaKHBIMH HIECAMH H
JIOCTHIKEHUSAMH €CTECTBO3HAHUS, OKa3aBLUIMMM OIpeleNsiollee BIHSIHHE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

*OBJIAICHAE YMEHHUSIMH NIPUMEHATH MOJyIeHHbIe 3HAHUS U151 OOBSICHEHHUS SABIICHHN
OKPYXKAaIOILEro MHpa, BOCHPUSITUS UHGOPMALMM eCTECTBEHHO-HAYUHOIO U
NMpOo(eCcCUOHATBHO 3HAYMMOTO COMACPKAHUS; pa3BUTUE HHTEJIEKTYAIbHBIX,
TBOPYECKUX CIOCOOHOCTEH M KPUTHHYECKOrO MBIIIICHHS B XO[€ MPOBEICHHUS
NPOCTeHILINX HCCIIeIOBAaHUM, aHa/IM3a SIBIEHWW, BOCIPUSTHS U HMHTEPIPETALH
€CTeCTBEHHO-HAY4YHOM HH(pOpMALIUK;

*BOCTIMTaHUE YOEXKIEHHOCTH B BO3MO)KHOCTH TIO3HAHWS 3aKOHHOW IMPHPOIBI U
UCTIONB30BAHUS JOCTHIKEHUI eCTECTBEHHBIX HAyK JJIS Pa3sBUTHS LUBUIIM3ALHU U
TMOBBILLIEHUS KQUeCTBa )KU3HH;

*[IpMMEHEHNE €CTECTBEHHO-HAYUHbIX 3HAHHH B MPO(ECCUOHAIBHON JeSTeIbHOCTH
W ITOBCEOHEBHOU >XKHM3HU i obecriedeHus 0e30MacHOCTU KUZHENEATENbHOCTH;
rPaMOTHOTO WCIIOJIB30BAHUS COBPEMEHHBIX TEXHOJOIUH; OXpaHbl 3J0POBB,
OKpY KaroIleH cpebl.

OcBoeHue cozepkanus yueOHol nucuuumasl «EcTectBo3HaHue» obecriednBaeT
JIOCTIDKEHHE CTYIEHTAMH CIIeAYIOIIHMX pe3yJIbTaTOB:

* IMYHOCTHBIX:

—— yCTOMYHUBBIA MHTEpPEC K HCTOPUM M JOCTHKEHHSM B OOJACTH eCTECTBEHHBIX
HayK, 4yBCTBO TOPJOCTH 33 POCCHICKUE €CTeCTBEHHBIE HAYKH;

—— TOTOBHOCTH K IIPOJOJDKEHMIO OOpa30BaHMS, MOBBINIEHWIO KBaIW(UKALUU B
n30paHHOM TIPO(ecCHOHATBHON MESITENBHOCTA C HCIOJB30BaHUEM 3HAHUU B
00JIacCTH €CTECTBEHHBIX HAYK;

—— 0OBEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUI B 00J1aCTH €CTECTBEHHBIX
HAyK /i YejoBeKa W OOIeCTBAa, YMEHHE HCIIONb30BaTh TEXHOJIOTHYCCKHE
NOCTHXKEeHHs B oOnacTd (GU3UKA, XUMWUM, OHOJNIOTMH I TIOBBIIMICHUA
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COOCTBEHHOI0 HHTEIUIEKTYaJbHOTO Pa3BUTUS B BHIOPaHHOM MPOQeCcCHOHATBHOM
JEATEIIBHOCTH;,

—— YMEHHE MPOAHAIU3UPOBATH TEXHOTCHHBIE MOCIEACTBUS ISl OKPYKAIOIIEH
cpelibl, OBITOBOM U MPOU3BOACTBEHHOM NESTEIbHOCTH YeJIOBeKa;

—— FOTOBHOCTb CaMOCTOSTENIbHO N00BIBATh HOBBIE IS ce0sl €CTECTBEHHO-HAYYHBIE
3HaHMA C HCIOJIB30BAaHUEM JJIS 9TOTO JOCTYIHBIX HCTOYHUKOB HH(OpMaIWH;

—— YMEHHe VIIPaBJIATh CBOEH II03HABATE/IbHOU JesTeIbHOCTBIO, IIPOBOAUTE
CaMOOLICHKY YPOBHS COOCTBEHHOI'O MHTEIIEKTYalIbHOTO Pa3BUTHS;

—— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIECHHS B KOMaHJE IIO
pelieHuro 001X 3a1a4 B 00J1aCTU €CTeCTBO3HAHMS,

* MeTanpeIMeTHbIX:

—— OBJIaJicHHe YMEHHMSMH M HaBbIKAMU PAa3JIHYHBIX BHUOB II03HABATEIbHOM
JeSTeTBHOCTH JIUIS M3YUeHHUS pa3HbIX CTOPOH OKPYIKaIOIEero eCTECTBEHHOI0 MUPA;
— [pUMEHEHHE OCHOBHBIX METONOB IO3HaHUs (HAONIONECHMs, HAYYHOI'O
9KCIIEPUMEHTA) IS H3YYEeHHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAY4YHOH KapTHHBI
MHpa, C  KOTOPHIMH  BO3HHMKaeT  HEOOXOAMMOCTh  CTAJIKMBaThCI B
npodeccHoHABHOM chepe;

— yMEHHE OIpEeNeNaATh LEeJU U 3a7jaui AeATeIbHOCTH, BBEIOMpATH CpeAcTBa AJisl UX
JOCTUXKEHUS Ha IPAKTUKE;

—— YMEHHE HCIIOJIb30BaTh Pa3IMYHbIE UCTOYHUKHU MJIS IOJIyYEHHS €CTECTBEHHO-
HAy9HOH WH(GOPMAIMH ¥ OLEHHMBATh €€ JOCTOBEPHOCTH [UIS JIOCTHXKEHHS
TMIOCTaBJICHHBIX LIeJIel U 3a/1a4;

* IpeAMeTHBIX:

-- ¢(hOPMHUPOBAHHOCTH YMEHUH IOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHUSA IS KaXXI0Tro 4eJI0OBEeKa, HE3aBHCHMO OT €I'0 HpOClJBCCHOH’dJIhHOfI
ACATCIIBHOCTH, pa3iindyaThb (IJEIKTI:I H OLICHKH, CpaBHHUBATh OICHOYHLIC BBIBOIBI,
BHUJIETH UX CBSI3b C KPUTEPUSIMU OIIEHOK U CBS3b C KPUTEPHUSIMU C OIPENeNEHHOM
CUCTEMOH IIEHHOCTEN;

— c(OpPMHUPOBAHHOCTb MPECTABICHUN O LEJOCTHON COBPEMEHHON €CTECTBEHHO-
HAy4HOM KapTUHE MHUpa, IPUPOJe KaK eJHHOM LEeIOCTHOM CHCTeMe, B3aUMOCBSI3H
yeynoBeKa, TPUPOAbI M OOIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI B MacliTabax
BcenenHoi;

—— BIJIIAJCHHUE 3HaHHAIMH O Hauboliee BaXKHBIX OTKPBITHUAX W JOCTUXKEHHUAX B
00JIaCTH €CTeCTBO3HAHMS, IIOBJIMABIINAX Ha YBOJIOLMIO MTPEACTABIEH I O IPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;,

= C(bOpMHpOBaHHOCTB YMEHHS TPUMEHATH €CTECTBCHHO-HAaY4YHbIC 3HaHWA [UIA
OOBSICHEHUSI OKDY)KAIOIMX SBJCHHUH, COXPAHEHMS 3J0pOBbs, OOeCreueHHs
0e30MacHOCTH  JKU3HENESTEIbHOCTH, OepeKHOro OTHOIIEHHS K TPHPOJE,
PAIMOHAJILHOTO IIPUPOJIONONB30BAHMS, & TAKXKE BBINONHEHHUS POJIM IPaMOTHOIO
notpedurens;

—— cOpMHUPOBAHHOCTD MPECTABICHIN O HAYYHOM METO/IE NMO3HAHKS MPUPOIbI U
cpe[CcTBax M3yueHHs Meramupa, MaKpoMHMpa W MHUKPOMHpA; BJIAJICHHE IPHEMaMu
€CTEeCTBEHHO-HAY4YHBIX  HAOIIO/IEHHH, OIIBITOB, HCCIIEOBAaHUM M  OLEHKH
JOCTOBEPHOCTH IOJTYISHHBIX PE3YIIBTATOB;



—— BIQJCHHE IIOHATHHHBIM allllapaTOM €CTECTBEHHBIX HAyK, IT03BOJISIOLIUM
MIO3HaBaTh MUP, y4aCTBOBATh B JUCKYCCHAX 110 €CTECTBEHHO-HAYUYHBIM BOIIPOCAM,
UCIOJIB30BAaTh  pPa3lUYHbIE HCTOYHUKM  MHPOpMalUuUd UL IIOJTOTOBKH
COOCTBEHHBIX PabOT, KPUTHIECKU OTHOCHTHCS K coobmenusm CMU, copepxaium
Hay4HYI0 UH()OPMAIIHIO;
— Cc(OPMUPOBAHHOCTh YMEHHU IIOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-HAYYHOI'O
3HAHMS JUIS KaXJIOro 4YeJoBeKa HEe3aBHCUMO OT €ero IpodeccHOHaIbHOU
NEATeNIbHOCTH, pa3nu4arh (DaKThl U OLEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOIHI,
BUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OIMpEIeIeHHOU
CHCTEMOH IIEHHOCTEH.

1.4. KonuyecTBO 4YacoB Ha OCBOeHHe paGodeid mnporpamMmbl y4eOHOMH
AUCHHIIMHBI:
MaKCUMaJbHOM yueOHoil Harpy3ku oOyuaromerocsi - 108 gacoB, B TOM uuce:
ayauTOpHOM ydeOHOHM paboTsl oOyuaromierocs - 72 4ac; B TOM YHCIe
MpaKTHYECKUX 3aHATHM 4 dYaca, TEOpPeTHUYECKUX 3aHATHH 68 4acos;

BHeayIUTOPHOH (CaMOCTOSATENIbHON) yueOHOM paboThl 00ydaromerocs - 36 4acos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM U CIIATLINHBI

2.1. O6bem yueOHOI AUCHMILUIAHBI H BUABI y4eOHOH padoThl

B ToMm umucie:

KOHCYJIbTallUH

Bupa yue6Hoii paboThl O6bem
4acoB
MaxkcumaibHasi yueOHasi Harpy3ka (Bcero) 108
AyauropHasi y4yeOHasm paGora (o0si3aTelbHBIE Yy4deOHBIE 72
3aHsATHS) (BCEro)
B TOM YHCIIE:
nabopaTopHbIe 3aHITHS
MIPaKTUYECKUE 3aHSITUS 4
KOHTPOJIbHBIE pabOTHI
KypcoBas pabora (IpoeKT)
Bueayauropnass  (camocrosiTeibHasg)  y4yeOHass ~ paborta 36
obOy4aromerocs (Bcero)
B TOM YHCJIE:
- BBITIIOJIHEHHE 3aaHus 110 00pasily 22
- YCTHOE BBICTYILJIEHHE, COOOLIEHHME 110 TEME >
- COCTaBJICHHE KOHCIIEKTOB, CXEM IIO TEME 7

ITpomerxxyTouHas artectanys B hopme oudepenyuposannozo sauéma
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3. YCJIOBHUS PEAJIM3AIINN PABOYEN MTPOTPAMMBI YYEBHOM
JTACLHUAILINHBI

3.1. TpeOoBanusi K MHHHMAJIBLHOMY  MAaTepHAJbLHO-TEXHHYECKOMY
obecrne4eHunIo:

Peanuzanus mporpamMmsl QUCUUIUIMHBL TpeOyeT Haimuuusi y4yeOHOro KaOHWHeETa
EctecTBO3HAHMS.

OGopynoBanne yyeOHOro kabunera:

y4e0HO-METOANIECKUI KOMIUIEKC TUCLUILIMHBI, METOANYECKAE PEKOMEHIAIUHU T10
OpraHM3aIMU CaMOCTOSITeILHON PaboThl CTYACHTOB, yueOHas JIUTepaTypa, CXeMbl,
pa3naToYHbIM MaTepHal, MHCTPYKIMOHHbIE KapThI TSl IPOBEICHUS PaKTHYECKUX
3aHATHH, IOCAaJOYHBIE MeCTa IO KOJIMYeCTBY oOyuwaromuxcsi, pabodee MecTo
IpenoaaBaTens.

Texnunueckne cpeacTsa 00y4eHHs:

KOMIIBIOTEP.

3.2. UudopmannonHoe odecneyenue o0yueHust
Ilepeuenr pexomeHayeMbIX y4eOHbIX H3aanud, MuaTepHer-pecypcos,
AONOJTHHTENbHOH JINTEpPaTypbl

OcHOBHBIC HCTOYHHKH:

1. Anexcammmua WM.IO. EcrtectBoznanme. 10 kmacc. YueOHUK. ba3oBslii
yposens/ WM.JO.Anekcammna, K.B.I'amaxtuonos, W.C.[Imutpmes.- M.:
[Tpocsemenwue, 2016.-272 c.

2. Anexkcammna WM.JO. EcrectBosHanme. 11 kimace. YueOHuk. basoBeiii
ypoens/ W.IO.Anekcammua, Iamaktmonos, A.B. Jlammes.- M.
[Tpocsemenne,2016.-272 c.

3. IN'a6puensa O.C., OctpoymoB W.I. Xwumus na14 npodeccuit U
CHelUalbHOCTEN eCTECTBEHHO-HAYYHOr0 NpoGuist: yueOHUK Ul CTYIEHTOB
npo(eCcCHOHAIBHBIX ~ 00pa30BaTelIbHBIX  OpPraHM3alud, OCBAaMBAOLIMX
npodeccun u crenuanpHocty CI1O. — M., 2017

4. Caenxo O.E EcrectBosnanue: yueb.moc. mis ccy3oB/ O.E. Caenxo, T.IL
Tpymuna u op. — M. KaoPyc, 2016

5. Camoitnenxo ILU. EcrtecrBozHanme. ®uszmka. YUeOHHMK I CTYyIEHTOB
CITO. Axanemus. 2017.-336c.

JIonoJIHUTE/IbHbIe HCTOYHHKH:
1. @enepanbHelii 3akon ot 29.12.2012 Ne 273-®3 «O6 obpasosanHuu B
Poccuiickoit @enepanum».
2. TIpuxas Mumnuctepcta obpasoBanus ¥ Hayku PO or 17.05.2012 Ne 413
«O6 yTBepXkeHUH (enepalbHOro TIOCYyIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHZapTa cpeaHero (TMOIHOro) o01ero 00pa3oBaHUsD).
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ITpuka3z Munnctepcta o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645
«O BHecenuu usMeHenui B IIpuka3 MunuctepctBa oOpazoBaHus ¥ HAYKH
Poccmiickort ®@epepauuu ot 17.05.2012Ne 413  “O6 yTBepKIeHHH
(enepansHOrO roCyJ1JapCTBEHHOT'0 o0pazoBaTeIEHOr0 CTaHaapTa
cpenHero(IoJiHoro) oouero oopasoBaHus ».

. ITuceMmo ,[[enapTaMeHTa FOC}’IlapCTBeHHOﬁ ITOJIMTHKH B cq)epe IIOoAT0OTOBKH

pabounx kampoB u JI10 MunucrepcrBa obpaszoBanus W Hayku PP or
17.03.2015 Ne 06-259 «PexoMeHmanuu 10 OpraHU3alMHA IOIYYSHHS
cpenHero obiiero oOpa3oBaHUS B IpefesaX OCBOSHHs 00pa30BaTelbHBIX
IIPOrpamMM CpeIHero npodeccuoHaibHOro odpa3oBaHus Ha 0a3e OCHOBHOI'O
obmero  oOpazoBaHMss ¢  yderoM  TpeOoBaHuUW  (eaepalbHBIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB U MOTy4aeMoi npodeccuu
WIH CIEIUATBHOCTH CPEIHEro NpodecCuoHaIbHOr0 00pa3oBaHus».

Epoxun H0.M. Xumus: y4ue6.11s cpen. yue6. 3aBenenuit /HO.M. Epoxun. —
18-e u3m., crep. — M.: Akanemus, 2014r.

. I'abpuensn O.C., JlsicoBa I'I". Xumus B Tecrax, 3amaqax, ylIpaXKHEHUAX:

yue6. mocoGue s CTyZ. cped. mpod. oopaszoBanus / -8-e H3L., cTep. — M.:
Wzparensckuii neHTp «Axagemus», 2012 r. — 224c¢.

. CmuproB C.A., I'pakosckumii I'.JO. COoprux 3amay mo dusuke/ C.A.
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6. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIUITIJIMHBI

Kontpoas wu omnenka

pe3yJIbTaToOB

OCBOGHMS  y4eOHOUl  JIUCIMILIMHBI

OCYIIECTBISIeTCS IIperiojiaBaTeNeM B IIpOIecce IMPOBEIEHHS TEOPETHUECKHX U
NPaKTUYECKUX 3aHATHN, TECTUPOBAHUS, AU(P(PEPEHIIMPOBAHHOIO 3a4éTa, a TaKXe
BBIIIOJTHEHUS 00yJaIOIIMMUCS CaMOCTOSATEILHOM BHeay AUTOPHOH PabOTEHI.

PesysbTarbl 00y4yeHHs (OCBOEHHBIE
yMeHHSs1, YCBOCHHbIe 3HAHUS)

PopMBbI H METOIbI KOHTPOJIS U
OLIEHKH pe3y/IbTAaTOB 00y4YeHHs

OcBoeHHbIEe YMEHUS U 3HAHUS:
OU3UKA
- Pa3ButHe crnocoOHOCTEH SCHO H

TOYHO Hu3jaaraTb CBOH MBICJIH,
JIOTUYECKHA O0OOCHOBBIBATH CBOIO TOYKY
3peHus, BOCIIpHHHUMATh )51

aHAIM3UPOBATH MHEHUSI COOECETHUKOB,
NpU3HaBas MPABO JPYroro 4eIoBeKa Ha
HHOE MHEHUe.

- OsHakomJIEHHE CO CIIOCOOaMHU
ONUCAaHUS MEXaHHYECKOIro [BHXCHMS,
OCHOBHOM 3a/1aueil MEXaHUKH.
M3yyeHre  OCHOBHBIX  (DH3MUYECKHX
BEJIMYMH KHHEMATHKHU: IepeMelleHMUs,
CKOPOCTH, YCKOPEHHS.

HaGnonenue OTHOCHTEIFHOCTH
MEXaHUYECKOTO TBUKEHUSL.
®opMyIUpOBaHUE 3aKOHA CIIOKEHUSA
CKOpOCTEH.

WccnenoBanue PaBHOYCKOPEHHOI'O
NPSMOJIMHEUHOTO JIBYDKCHUSI u

pPaBHOMEPHOT'O JBMKEHHs Tella.

[Tonumanue CMBICTIA OCHOBHBIX
uzngeckux BEJIMYUH,
XapaKTepU3yIOIUX paBHOMEpPHOE
IBI)KEHHE Tela.

- ITorumanue CMBICTIa TaKUX
bu3uUecKnx MOJIeNIeH, KakK

MaTepuajbHas TO4YKa, HMHEPIHAIbHAS

YcTHbIH ompoc, TeCTUpPOBaHMUe,

BBIIIOJITHEHHE CaMOCTOATCIIBHBIX pa60T,

IpaKTUIEeCKUH pabor,
nuddhepeHIIMPOBAaHHBINA 3a4ET.
YcrHbii OIIpoc, TECTHPOBAHUE,

BBIIIOJIHEHHE CaMOCTOSITEIbHBIX paboT,
MPaKTUYECKUN pabor,
nubdepeHIPOBaHHBIN 3a4ET.
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CHUCTEMA OTCUeTA.

W3mepeHrne Macchl Tela pPa3IHIHBIMU
criocobamu. N3mepenue CHUII
B3aMMOJICHCTBUA Tejl. Brruucienue
3HAYeHHS  YCKOpPEeHHS  Tell TI0
W3BECTHBIM 3HAYEHHUSAM IEHCTBYIOIIUX
CHJI ¥ Mace Tell.

VMeHHe pa3nu4arh CHIY TSDKECTH H
BEC Tclla. 06'I->HCH8HH8 H HpHBeJIeHHe
IPUMEPOB SBJICHHS HEBECOMOCTH.

- OObsicHEeHUEe PEaKTUBHOTO IBHKCHHUSA
HA OCHOBE 3aKOHa  COXpaHEHHS
umnynsca.  [Ipumenenue  3axkoHa
COXpaHEHUs UMITyJIbCa VISt
BBIYMCICHUSI M3MEHEHHHM CKOpOCTEH
TEJI MIPH UX B3aUMOJIEHCTBUSIX.
Brruncnenue paboThl CHII U U3MEHEHMUS
KUHETUYECKOU SHEPruu Teja.
Brryucienye NOTEHUUAIIBHOW SHEPIUU
TEN B TPABUTALIMOHHOM IIOJIE.

- dopmynupoBaHue OCHOBHBIX
TIOJIOKEHUM MOJIEKYJISIPHO-
KAHETUYECKOW TEOPHH.

OOBsicHeHMe TPUHLHUIOB JEHCTBHS

TEIIOBBIX MAlllruH.

- BreluucieHde CcHJI B3aUMOIEHCTBUS
TOYEUHBIX JIEKTPAYECKUX 3apsia0B.
H3mepenne pa3HOCTH ITOTEHIIUATIOB.
[TpuBeeHHe TIPUMEPOB MPOBOJHHKOB,
IUAJIEKTPUKOB ¥ KOHIEHCATOPOB.

- Hsmepenue MOIIIHOCTHU
3NEKTPUYECKOT0 TOKA.

COop ® HCHBITAaHHE OJIEKTPUYSCKUX
Hene C pasMUHBIM COEIMHEHUEM
MIPOBOJTHUKOB, PacyeT MX IapaMeTpoB.

- HaGmonenue neicTBUSI MarHUTHOIO
moiis Ha IPOBOJHHK C  TOKOM,
KAPTUHOK MarHUTHBIX IIOJIEH.

Brluncinenue cui, AEUCTBYIOIIUMX Ha
IPOBOAHMK C TOKOM B MAarHHUTHOM
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noie, 00bACHEHNUE IPUHIIAIA JSHCTBHS
3IIEKTPOIBUTATEIS.

HUccnenosanue SIBJICHUSA

3JIEKTPOMArHUTHON UHIYKIUH.

- [IpuBenenue IIPUMEpPOB
KosiedaTeIbHbIX I BYOKCHUM.
WccnenoBanue 3aBUCUMOCTH IEPHOIA
KoJnebaHuit MaTeMaTH4ecKoro
MasiTHUKAa OT €ro JJIMHBI, Macchl H
aMIUTATY bl KOJIeOaHUH.

Habnronenwe koneGaHWii 3Bydalero
TeJIa.

VMeHue OOBSACHATH UCIOJIb30BaHUE

YIbTpa3ByKa B MEJUITUHE.

- IlpuBenenue mpUMEpPOB  BHUMAOB
PaIHOCBSI3H.
O6cyxneHue 0cobeHHOCTEH

pacripoCcTpaHCHUA paalOBOIH.

- IlpumeHeHne Ha NPAKTUKE 3aKOHOB
OTPXKEHUsI M TPEJIOMIICHHS CBeTa.
HaGmronenue sBneHus IU(pakiuu U
TUCIIEPCUU CBETA.

- HaGmonenue ¢HOTO3IEKTPAIECKOTO

s dexra.

- ®opmyaupoBaHue MocTynaToB bopa.

Hab6nronerne JUHENYaTOTO U
HETIPEPBIBHOTO CIIEKTPOB.

OOpscHeHHe  TNpPUHIUIA  JeWCTBUSA
nasepa.

- O0OBsAcHeHHe MO/IENIH

pacmupsiroeiics Beenennoin.

- HaGmonenue 3Be3n, JIyHbl U MiaHeT
B Teneckorn. HaOmrogeHue COJMHEYHbIX
MATEH C IIOMOIIBIO TEJIECKOIIA.

XUMUA

- PackpeiTHe BKIaJa XUMHYECKOH
KapTUHBl MUPA B €IMHYIOECTECTBEHHO-
HAy4HYIO KapTHHY MHUpA.

XapaKkTepHuCcTHKa XHMHH Kak

YcTHBII orpoc, TECTUPOBAHUE,
BBITIOJIHEHUE CaMOCTOSTENILHBIX pador,
IIPpaKTUYECKUM

nuddepeHIUpOBaHHBIN 3a4ET.

pabor,

VYcTHBIN orpoc,
BBITIOJIHEHHE CaMOCTOSITENIBHBIX padoT,
pabor,

TECTUPOBAHHUE,

pPaKTUYECKUH

22



IIPOU3BOJUTEIBLHOM CHIIBI O0IIIECTBA
- VYMeHHe [aTe OmpeJeieHHe H

OIIEpHUPOBATH CIIEAYIOIIUMHA
XUMHYECKHNMHA ITOHATHAMH:
«BEIIECTBO», «XUMHUYECKHHN SJICMEHTY,
«aToM», «MOIJIEKYIIa»,
«OTHOCHTEIILHBIC aToMHasd H
MOJIEKYJIApHAaA MacCcCEI», «HOH»,
«aJIIIOTPOTIUA» , «(M30TOIIbI»,
«(XHMHYCCKasd CBsA3b»,

«3NIEKTPOOTPHLIATEIBHOCTE,

BQJICHTHOCTBY», «CTENEHb OKUCIICHUSY,
«MOJIbY, «MOJIsIpHas Maccay,
«MONApHBIM  00BeM  ra3000pa3HBIX
BEIIIECTBY, «BEIIeCTBA MOJEKYJIIPHOIO
M HEMOJICKYJSIDHOTO  CTPOEHHMS»,

«pacTBOPEIY, «OIIeKTPOIIUT U
HEJJIEKTPOJIUTY, «IJIEKTPOITUTHIECKAS
JTUCCOLIHALINSY, «OKUCIIUTENb W
BOCCTAHOBUTENb»,  «OKHCICHHE H
BOCCTAHOBIICHHEY, «CKOPOCTh
XUMHYECKOW peaKIum», «XUMHYECKOe
paBHOBeECHEY, «yTJIepOIHBIH

ckene,«pyHKIMOHANbHAs — IpyIIay,
KH30MEpHUsD.

- ®opmypoBaHue 3aKOHOB
COXpaHEHUsST  Macchl  BELIECTB U
MOCTOSIHCTBA cocraBa BELIECTB.
YcraHoBIIeHHE IPUIUHHO-
ClIe/ICTBEHHOU CBSI3U MEXIY
COJIEp)KaHUEeM  OSTUX  3aKOHOB U
HallMCAaHHEM XHMHUYeCKUX (GopMya H
ypaBHEHUM.

- PackpeiTe (usudecKkoro CMpIcia
cuMBonuku [leprommyecKol TabIUIIb]
xumuueckux  osnementos  J. .
MenzeneeBa  (HOMEpOB  DJIEMEHTa,
Ieproja, TPYIIBI) M YCTaHOBJICHHUE
PUYUHHO-CIIEICTBEHHOMN CBSA3M MEXIY
CTPOCHUEM aToMa u
3aKOHOMEPHOCTAMH HU3MEHEHUs
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX

i bepeHINPOBAHHEIH 3aYET.
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MMM BELIECTB B [IEpUOJaX U IpyIIax.
XapakTepucTUKa DJJIEMEHTOB MaJbIX
IEpUOJIOB IO HX IOJIOKEHHIO B
Ilepuomuueckoit  cucreme JI. W
Mengeneesa.

- YcraHOBIIEHUE 3aBUCUMOCTH CBOMCTB
XMUMHYECKHAX BEIIECTB OT CTPOCHHS
aTOMOB 00pa3yIOIMX MX XUMHUYECKHX
9JIEMEHTOB.

XapakTepUCTUKA Ba)XKHEUIIHMX THUIIOB
XUMHAYECKUAX CBsI3ei 1
OTHOCUTEJIbHOCTH 3TOM  THIIOJIOTHH.
OObsicHEeHHEe 3aBUCHMOCTH CBOMCTB
BEUIECTB OT HX COCTaBa M CTPOEHHS
KPUCTA/UIMYECKUX PEIIETOK.
DopMyIUpOBaHKE OCHOBHBIX
HOJIOKEHHI TEOpUH
3NIEKTPOIIMTUYECKOH JUCCOLMALMH H
XapakTepUCTUKa B CBETE JTOM Teopuu

CBOMCTB OCHOBHBIX KJ1aCCoB
HEOpPranu4eCKux COGI[HHCHHFI.
CDOpMYJ'IHpOBaHHe OCHOBHBIX

[OJIOXKEHUH  TEOPHUM  XMUMHYECKOIo
CTPOEHHS OPraHUYEeCKHX COEeIUHEHUH
U XapaKTepUCTHUKa B CBET€ OTOU
TEOpUH CBOMCTB BaXHEUIINX
TMpeICTaBUTENe OCHOBHBIX KJIacCoB
OpraHUYECKUX COeUHEHUH.

- XapakTepuCTHKa CTPOCHHUS aTOMOB U
KPUCTAJUIOB U Ha OTOW OCHOBE —
o0muX (U3MIECKMX W XUMHYECKHX
CBOMCTB METAJUIOB ¥ HEMETAJIIOB.
XapakTepucTUKa COCTaBa, CTPOCHHUS,
CBOMCTB, IOJY4YEHHs U IIPUMCHCHHUE
BOXHEHILINX HEMETAJITIOB.
XapakTepucTUKa COCTaBa, CTPOCHUS U
00IIMX CBOWCTB BaXHEHUINMX KIIACCOB
HEOPraHMYeCKUX COeIUHEHNM.
Onucadpe  cocTaBa W CBOMCTB
BaXHEUIIUX IIpeICTaBUTENIEH
OpraHUYecKHX COEeIUHEHUN.
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- HcnonezoBanue B yueOHOW U
podecCHOHATBHOM NEATENBHOCTH
XHMHYECKHX TEPMHHOB H CHMBOJIHKH.
Ha3piBanue Wu3yuyeHHBIX BEIECTB IIO
TPUBHAIBHOW WM  MEXIyHapOIHOU
HOMEHKIIaType ¥ OTpakKeHHE COCTaBa
3TUX  COENUHEHMA C  IIOMOILEIO
XAMHAYECKUX (POPMYIL.

OtpaxeHue XMMHYECKHX IIPOLIECCOB C
IIOMOIIBI0  YPaBHEHHMH XHMHYECKUX
peaKiuii.

- O0BsiCHEHUE CYILIHOCTH XUMHUYECKUX
IPOIIECCOB. Knaccuduxarms
XUMHUECKUX peakluil 10 pPasIUuYHBEIM
IpU3HAKaM.

- OObsicHeHUe XUMUYECKUX SIBJICHUH,
TPOMCXOIAIINX B MPUpPOJE, OBITY B Ha
IIPOU3BOJICTBE.

Cobmoienrie IpaBUIl  OKOJOTMYECKH
IpaMOTHOI'O [IOBEICHUA B
OKpYJKarolleH cperie.

Onenka BIIUSIHUS XUMUYECKOTO
3arPSA3HEHUs] OKPY)KAIOLIEH CpelbiHa
OpraHW3M 4YeJOBEKa W JPYTHe >KUBBIC
OpraHU3MBI

BHOJIOI'HUA.

- 3HaKOMCTBO C OOBEKTAMU U3Yy4YEHHUs
OHOIOTHH.

BeisBleHHe ~ pond  OWonorud B
(dbopmMupoBaHUU COBPEMEHHOHI
€CTeCTBEHHO-HAYYHOU KapTHHBI MHpa
U [IPAKTUIECKOH e TeNbHOCTH JIFOIEH.

- 3HaKOMCTBO C KIJIETOUHOH Teopuei
CTPOEHMSI OPIaHU3MOB.

[TonyyeHue TMPENCTABICHUA O POJH
OpraHM4ecKMX U  HEOPraHHYECKUX
BEILIECTB B KIIETKE.

Ccroco0oB
craauu

- 3HaHue
Pa3sMHOXKECHHS

OCHOBHBIX
OpraHU3MOB,

YcTHBII o11poc, T€CTUPOBAaHUE,
BBITIOJIHEHHE CAMOCTOSTENBHBIX PadoT,
IIpaKTHIeCKUN pabor,

nuddepeHIUPOBAHHBIN 3a4ET.
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OHTOTreHe3a Ha IIpUMepe YeIoBeKa.
3Hanue IPAYHH, BBI3BIBAIOIIUX
HapyIIeHUs B Pa3BUTUN OPraHU3MOB.
VYMeHue MoJIb30BaThCsd TI€HETHYECKOH
TEPMHUHOJIOTHEH U CHMBOJIMKOIA,
peuiaTrb HpOCTCﬁI.HHC I'€HETHYCCKHC
3aJIauH.

3HaHHe ocoOeHHOCTEH
HACJIEACTBEHHON M HEHACJIEICTBEHHOMN
U3MEHYUBOCTH M HMX OMOJIOrMYECKOMH
POJH B 3BOJIFOLIAH )KUBOTO.

- YMeHue aHaIU3upOBaTh U OLEHUBAThH
pa3IMyYHbIe THUIOTe3bl IPOUCXONKIECHUS
KM3HU Ha 3emie.

YMeHHe npoBOIUTH OMUCaHHE 0coOei
OJIHOTO BHJIa TI0 MOP(OIOTUYECKOMY
KPUTEPHUIO.

- 3HaHME OCHOBHBIX DKOJOTHYECKHUX
bakTopoB W HUX  BIMAHMSA  Ha
OpPraHU3MBl.

3HaHMe OTJIMYUTEBHBIX IPU3HAKOB
MCKYCCTBEHHBIX coo0111ecTB —
arposKOCHUCTEM.

[Tomy4yeHue mpEACTaBIEHHS O CXeMe
9KOCHUCTEMBI Ha IpuMepe Ouochepsl.
JleMOHCTpanuss yMEHHS TIIOCTaHOBKH
Henel J1edaTeNbHOCTH, IIJIaHUPOBaHUE
cOOCTBEHHOM  JEATEeNbHOCTH  MJiA
IOCTHIKEHHST IIOCTABJICHHBIX IIEeNIeH,
MIpeABUACHUS BO3MOJKHBIX
pe3ynbTaToB 3TUX IeNCTBUH,
OpraHM3alyy CAaMOKOHTPOJIS U OLEHKH
II0JIy4€HHBIX Pe3yJIbTaTOB.
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