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1. TACIIOPT PABOYEI IPOI'PAMMbI YYEBHON
AUCIHUTIJINHBI EcTrecrBo3nanue

1.1. O6aacTs npuMeHenus paGoyei NpPorpaMmbl

Pabouas nporpaMma y4eOHOW JWCIMIUIMHBI SBJIAETCS 9acCThiO IIICC3 B
coorserctun ¢ PT'OC mo crenmamsrocTd 54.02.01 Jlusalin (110 0Tpacism).

1.2. Mecro y4eOHOIM JIHCHUILVIHHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIeNHAJHCTOB  CPeIHero 3BEeHA: JUCIUIIINHA BXOJIUT B
0611e06pazoBaTeNbHbIH yueOHbIH UK.

1.3. Hesn m 3ajauyu y4eOHOM AHCUHIUIMHBI — TpeOoBaHHS K pe3y/abTaTam
OCBOCHHS YI€OHOH JHCIHIIHHbI:

Conepxanue MporpamMMbl «EcTecTBO3HAHHME» HANpPaBIe€HO Ha MOCTHXCHHE
CJIEIYIOIIUX HeJIeH:

*0CBOGHHE 3HAHHH O COBPEMEHHON €CTeCTBeHHO-HAyYHOW KapTWHE MHpa U
METOMaX eCTEeCTBeHHBIX HayK; 3HAKOMCTBO ¢ Hambojiee BaKHBIMU HMACAMHU H
JTOCTVDKEHUSIMA ~ €CTECTBO3HAHMS, OKa3aBLIMMHK OMNpeAeNAolee BIHAHAE Ha
pa3BUTHE TeXHUKH U T€XHOJOTUH;

*OBJIAJICHIE YMEHUSIMH TIPUMEHSTE I0TydeHHbIe 3HAHHUS LISl OOBSICHEHNS ABICHUH
OKDY)KAIOIIEr0 MHpa, BOCHPUATHS MH(OPMALUH ECTECTBEHHO-HAYYHOTO H
npoeCCHOHATILHO — 3HAUMMOIO  COJIEPIKAHMSI, Pa3BUTHE MHTEJUIEKTYallbHbIX,
TBOpPYECKHUX CITOCOOHOCTEH M KPUTHYECKOIO MBILUICHHA B XOIC IPOBEACHHUA
MpocTeHnX KWCCIeAOBaHUM, aHaluM3a ABJICHHH, BOCIPHATHA M HMHTEpPlpeTaliy
eCTeCTBEHHO-HAYUHOH HH(OpMAIHHY,

*BOCHUTAHME YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHWs 3aKOHHOM IPUPOJbI H
MCIIOJB30BAHUS JOCTIDKEHHH €CTeCTBEHHBIX HAayK ISl Pa3sBUTHUS LHUBWIM3ALMKA U
[TOBBIIIEHMS KA4eCTRA KU3HU;

*[IpUMEHEHNE eCTECTBEHHO-HAYYHbIX 3HAHMH B PO(ECCHOHATBHON IeATEbHOCTH
¥ TOBCEIHEBHOM JXKMU3HH JUlsd obecrieueHusi 0e30MacHOCTH JKU3HENeSTeIbHOCTH,
rPAMOTHOIO MCIOJNB30BAHUSI COBPEMEHHLIX TEXHOJIOTMM; OXpaHbl 310POBbA,
OKpY KarolEeN CpeJibl.

OcBoenre cojepxanys yueoHol Jqucnunnel «EcTecTBo3Hanue» obecednBaeT
TOCTHIKEHUE CTYJICHTAMU CJIeYIONINX Pe3yJIbTaTOB:

* JINYHOCTHBIX:

—— yCTOMYMBBLIM MHTEpEC K MCTOPHH M JIOCTH)KEHHSM B OOJACTH €CTECTBEHHBIX
HAyK, 4yBCTBO IOPAOCTH 32 POCCHMCKIE €CTCCTBEHHbIC HAYKHM;

—— TOTOBHOCTH K TIPOLOJDKCHHIO OOpa3OBaHFsI, HOBBINICHHIO KBATM(QHUKALAN B
U36paHHOM TPODECCHOHAILHON JEeSTENLHOCTH C HCIONB30BaHWeM 3HaHHMH B
00JacTH ecTeCTBEHHbIX HAYK;

— 006BEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHIUH B 00J1aCTH €CTECTBEHHbIX
HAyK JUIs d9ejioBeKa U 0OMecTBa, YMEHHEe HCIOIb30BaTh TEXHONOTHICCKHE
NOCTIDKEHUST B oOnacTh  GW3WKMA, XUMHM, OHOJOTHH [JIsi MOBBINICHHA



COBCTBEHHOr0 MHTEJNEKTYAbHOTO Pa3BHTHS B BHIOpPaHHOHM MPO(heCcCHOHANBHOU
JESITEIIbHOCTH;

yMEHHe TPOAHATM3UPOBATH TEXHOTCHHBIS MOCHECTBUS IS OKpY KaroIen
cpe/ibl, OBITOBOM 1 IIPOU3BOICTBEHHON JICSTEIIBHOCTH Y€JI0BEKa;
—— I'OTOBHOCTH CAMOCTOSITEILHO J0OBIBATH HOBBIC JIJIsl ce0f €CTECTBEHHO-HAYYHBIE
3HAHUS C MCIIOJIE30BAHUEM JUIs DTOrO JOCTYIIHBIX HCTOYHUKOB HHPOPMAIMH;
— yMeHWe YyMpaBisTh CBOCH I103HABATE/]BHON JACATEIBHOCTBIO, IPOBOIUTEH
CaMOOIIEHKY YPOBHS COOCTBEHHOI0 HHTEICKTYaIbHOTO Pa3BUTHS;
—— yMeHHe BBLICTPaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOLICHHS B KOMaHAC IO
pELICHUIO O0LMX 3a/1a4 B 00J1aCTH eCTECTBO3HAHMA,
* MeTANnpeAMeTHBIX:
— OBNAjieHHE YMEHHSIMH ¥ HABBIKAMM Da3/MYHBIX BHUJIOB IIO3HABATEIBHOM
JNeSTeIPHOCTH JIJIsl M3YUEHHs pa3HbIX CTOPOH OKPY/KaIOLIero eCTeCTBEHHOI0 MUPA;
——  [pHMEHEHHE OCHOBHBIX METOJIOB I03HaHus (HAONIOACHHS, HAYIHOTO
SKCIIEPUMEHTA) JUISl M3yUeHHUs! PA3THYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHEI
MHpa, C  KOTOPBIMH  BO3HHKAeT HEOOXO/MMOCTh ~ CTAIKHUBAaTeCl B
npodeccuonabHOI chepe;
—— yMeHHe OIpe/CISTh LeJH U 3a]1a9M JAesTeIbHOCTHU, BBIOMpaTh CPEACTBa I X
IOCTHIKEHUs Ha IIPaKTHKE;
—— yMeHHE HCIIOJB30BATh PA3INYHble MCTOYHMKH JUIS IONYYeHHs €CTECTBEHHO-
Hay4HOW wH(OOpMANMKM W OLEHWBATh ©C JIOCTOBEPHOCTh JUIA MOCTHXCHHUS
[MOCTaBJIICHHBIX [IEJIEN U 3aJ1aY,
* mpeaAMeTHBIX:
-- c()OPMHUPOBAHHOCTH YMEHHUH IOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS (IS KAXKIOTO YeJoBeKa, He3aBHCUMO OT ero 11po(eccHoHaIbHOMI
IeSITeIbHOCTH, pa3iuyarh (PaKThl U OLEHKHU, CPABHABATE OLICHOYHbIE BBIBOJIBI,
BUJIETH UX CBSA3b C KPUTEPUAMHE OLICHOK ¥ CBSI3b C KPUTEPUAMH C OTIPEIENIEHHON
CHCTEMOM LIEHHOCTEH; :
—— c)OpPMUPOBAHHOCT MPEICTABICHIH O IIeIOCTHON COBPEMEHHOi €CTECTBeHHO-
HAy4HOM KapTHHE MUpa, IPUPOJe KaK ¢JMHOH IIeJOCTHOM CHCTEMe, B3aNMOCBSI3H
YeNoBeKa, PUPOJEI U OOIMIECTBA, [POCTPAHCTBEHHO-BPEMEHHBI B MaciuTabax
Bceliennou;
— BlaJIleHUE 3HAHWSIMH O Haubonee BaXHBIX OTKPBITUAX M NOCTIDKCHHMAX B
0671aCTH eCTeCTBO3ZHAHMS, IIOBIHSBIIMX Ha 3BOJIOIMIO TIPEACTABIEHUN O IPUPOJIL,
Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUH;
— chOpPMHPOBAHHOCTh YMEHHS IPUMEHSATH €CTCCTBCHHO-HAYYHBIC 3HAHHUSA U
OOBSICHEHHS OKPYXKAIONUX SIBICHHUA, COXpaHeHHs 3/I0pOBbs, OOeCnedeHUs
0e30MaCHOCTH  KH3HEHESTENLHOCTH, OEpeKHOro OTHOLIEHHS K IPUPOJE,
PAIMOHANILHOTO TPUPOIOTIONB30BAHMS, & TAKXKE BBIOIHEHHUS POJM IPaMOTHOTO
NOTpeOuTes;
— c()OpPMUPOBAHHOCTB IPECTaBICHHUH O HayT-IHOM METOJIE TMO3HAHUA NPUPOJBI U
CpejICTBAaX M3ydyeHHs MeraMupa, MakpoMUpa W MUKPOMHPA; BJaJICHHE NMPUEMaMH
eCTeCTBEHHO-HAYUHBIX  HAOMIONEHMH, ONBITOB, MCCICAOBAaHHH U  OLCHKH
NIOCTOBEPHOCTH IIOTYYEHHBIX Pe3yJ/IbTaTOB,;



—— BHajieHue [OHSTUMHLIM alllapaToM EeCTECTBEHHBIX HayK, I03BOJIAIOIINM
MO3HABATH MU, y4aCTBOBATh B JUCKYCCHSX 110 €CTCCTBEHHO-HAYYHBIM BOIIPOCAM,
MCIIOJG30BAT  pasjiMuHble  MCTOYHMKM  MHpopMammuu  JUii  TIOATOTOBKH
cOGCTBEHHBIX PABOT, KPUTHUUCCKH OTHOCHThCS K coobmenusim CMHM, coxepxaniym
HAY4HYI0 HHBOPMALIKIO;
—— c(OPMUPOBAHHOCTh YMEHHH MOHMMATH 3HAYMMOCTH €CTECTBEHHO-HAyIHOTO
3HaHUs JUIS  KAXKIOIO HeJOoBeKAa HEe3aBUCHMO OT €ro mpodeccuoHaIbHOH
JeSITeTbHOCTH, pa3nndarh (akThl U OLEHKH, CPaBHUBATH OIECHOYHBIC BBIBOBI,
BUJICTH MX CBS3b C KPMTEPHMSIMH OLECHOK W CBS3b KPHTEPHEB C ONPEJEIICHHOH
CHCTEMOM IIEHHOCTEH.

1.4. KojMuecTBO 4YACOB HA oOcCBOeHHe padouyeil mporpamMmbl y4eOHOMH
JACHHUTIIHHDI:
MaKCHMaJIbHOH yue6Hoi Harpysku obyuyaromerocst - 108 4acoB, B TOM YHCIIE!
ayIMTOpHOM yd4eOHOHW paborel oOywarouterocs - 72 d4ac; B TOM HHCIC
MPaKTUYECKHX 3aHATHH 4 yaca, TEOPETHYECKHX 3apaTHH 68  UacoB;

BHEayIHTOPHOM (CaMOCTOATeNbI0) yue6HOH paboThl 00yyaromerocs - 36 4acos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOW JUCHUNIIAHbDI

2.1. O0bem yueOHOoi JHCHHILIHHBI H BH/IbI y4eOHOol paboTbl

B ToMm 4uclie:

KOHCYJIbTAIlluH

Buj yaeGHo# paboThI O6bem
4acoB
MaxkcumajibHas yyeOHasi Harpy3Ka (Bcero) 108
Ayauropuass  ydeOuas paGora (oOs3aTejabHble  y4yeOHbIe a2
3anAaTHA) (BCero)
B TOM YHCJIE:
naboparopHbie 3aHATHSA
IPaKTUYEeCKHe 3aHsATUs 4
KOHTPOJIbHBIE padOThI
KypcoBast paboTa (IIpOeKT)
Bueayauropuasi  (camocrosTejbHast)  ydeOnas  pabora 36
o0yuarouerocs (Bcero)
B TOM YHCIE:
- BBIIIOJIHEHHUE 3aJ[aHus 110 00pasiLy 22
- YCTHOE BBICTYIUICHHE, COOOIICHHUE 110 TEME 7
- COCTABJICHUE KOHCIIEKTOB, CXEM 110 TeMe 7
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3. YCJIOBUSI PEAJTH3ALIMY PABOYEN ITPOTPAMMBI YYEEHOU
- U CHTLINHBI

3.1. TpeOoBanusi K  MHHHMAJIbHOMY MaTepHAJbHO-TEXHHIECKOMY
obGecieyeHHIo:

Peanu3aiysi [IPOrpaMMbl JIMCIUINIAHEL TPeOyeT HalnIus yyeOHOro KabuHETa
EctecTBO3HaHuUSA. -

O6opyaoBanue yuedHoro kabnHera:

y9e6GHO-METO/IMIECK i KOMILICKC IUCIIUILTHHEI, METOIMIECKAC PeKOMEH ALY 110
OpraHU3alii CaMOCTOSITEIbHOM paboThl CTYEHTOB, yueOHas JIUTepaTypa, CXeMBl,
pa3[aTOYHBIA MaTepHall, HHCTPYKIMOHHBIC KapThl UL IPOBSICHHS MPAKTHICCKUX
SHSTHH, MOCANOMHBIE MeCTa IO KONHYECTBY OOyYaromIMXcs, pabouee MeECTO
periofiaBaTelis.

Texnuuyeckue cpeacrsa 00y IeHHA:

KOMITBIOTED.

3.2. Undopmannontoe obecnevenne 00y 1eHus
Mepeden» peKOMCHAyeMbIX y4eOHLIX  H3j1aHuMii, HnTepHeT-pecypcos,
JAONOJTHUTEIBLHOM JIuTepaTypbl

OcHOBHBIE HCTOYHHKH:

1. Anexcammua W.IO. EcrecrBosmanmme. 10 kmacc. YdeOnumk. basoBbiid
ypoens/ WL.IO.Anekcammna, K.B.Ianakruonos, W.C.JImutpues.- M.:
IIpocemenue, 2016.-272 c.

2. Anexcammna M.JIO. EcrectBo3Hanume. 11 kiacce. VyeOunuk. ba3oBblii
yposens/ W.IO.Anekcammna, 1 anakTHOHOB, A.B. JlanueB.- M.:
TIpocemienue,2016.-272 c.

3. Tabpuensn  O.C., Ocrpoymos W.I. Xwnmua A npodeccut  H
CcrielMallbHOCTEH eCTeCTBEHHO-HAYYHOI 0 IIPOMUIIA: YIeOHUK IS CTYACHTOB
npodeccHoHabHBIX  00pa3oBaTellbHBIX OpraHu3alui, OCBaWBAIOLIUX
npodeccun u crenpaasroctu CIO. — M., 2017

4. Caenxo O.E Ecrectsosmanue: yde6.moc. mist ccyzos/ O.E. CaeHko, T.11.
Tpymmua u 1p. — M. KuoPyc, 2016

5. Camoitnenxo ILU. Ecrecrsosnamme. Pu3mka. YUeOHHK Ui CTYACHTOB
CITO. Axanemus. 2017. - 336 c.

JlonoaHATeTbHbIe HCTOYHUKU: :
1. ®enepansHbii 3ako or 29.12.2012 Ne 273-03 «O06 o0pa3zoBaHuM B
Poccuiickoit denepaium.
2. Ilpukas MunucTepcTBa 06pasoBanus 1 Hayku P® or 17.05.2012 Ne 413
«O6 yTBep)KICHUM (e/iepabHOTO TOCy/[apCTBEHHOTO 00pa3oBaTEIbHOIO
cTanjapTa cpejiHero (mojHoro) obuiero 00pazoBaHusy.
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3.

5.

IIpukas MuHKCTEPCTBA 00pPA3OBAHKS ¥ HAYKH P® or 29.12.2014 Ne 1645
«O Brecenuu namencnuii B Ipukas MunucrepcTBa 00pa3oBaHUs H HAYKH
Poccuiickoii  Mepeparm o 17.05.2012Ne 413 “O6  yTBepKAeHUH
dbenepaabHOro rocyIapcTBEHHOI'O 00pa30BaTe/IbHOIO  CTaHJIapTa
cpenero(IoHoro) odero 06pasoBaHus ».

[licsMo JlermapTaMeHTa roCyIapCTBEHHOM ITOIUTUKH B cdepe MOArOTOBKH
pabounx kagpoB u IO MunucrepcTsa o6paszoBanusi U Hayku PP or
17.03.2015 No 06-259 «Pexomenpaiy 110 OpraHd3aldd IMOTy4CHHA
cpennero obuiero obpa3oBaHus B IpeZeax OCBOCHHSA 00pazoBaTenbHBIX
TIPOrPaMM CPeJIHEro IpoheccHOHaILHOro 00pa3oBanus Ha 6a3e OCHOBHOIO
obmero  obpazoBaHus  C  Y4YETOM TpeboBanud  (emepanbHbIX
rOCYIapCTBEHHBIX 00Pa30BaTEILHBIX CTaH/IapTOB U noyyaeMoit npodeccuu
JUIH CITEIMATBHOCTH CPEIHEro IPodecCHOHaIBHOr0 00pa3oBaHU.

Epoxun I0.M. Xumus: y4e0.ms cpe. yue6. 3aBegenuit /10.M. Epoxun. —
18-¢ u311., crep. — M.: Akagemus, 2014r.
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o6pazoBaTeilbHBIM pecypcam VntepHeTario 61oI0TH ).
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6. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI
YUEBHOM JUCHATLINHDI

Kontrpoanr ¥ OLCHKA

pe3yJIbTaToB.

OoCBOeHMs y4eOHOHM  JAUCLUIIIMHBI

OCyILECTBIsIeTCsl TIPEIIoj[aRaTesieM B TPOIECCEe NPOBSICHHUA TEOPETHUECKUX U
MPaKTHYECKUX 3aHATHH, TECTMPOBAaHUA, b depeHIMPOBAHHOrO 3a4éTa, a TaKKe
BBINOTHEHMS 00YUAIONIAMHUCS CAMOCTOSTENIBHOM BHEAYIMTOPHOU pabOTEL.

yMeHusl, yCBOeHHBIE 3HAHMS)

@®opmbl B METO/IbI KOHTPOJIA H
OLEHKH Pe3y/IbTaTOB 00yYeHHst

OcBOeHHBIC YMEHHS ¥ 3HAHUA:
DH3HUKA
- PasBurue cCIriocoOHOCTEH SACHO W

TOYHO u3snaralb CBOHU MBICJIH,
JIOrMYeCK 00OCHOBBIBATH CBOIO TOYKY
3peHNA, BOCIIpHHHAMATD H

aHaJIU3UpOBaTh MHECHUA COGCCG,E[HHKOB,
IIpyu3HaBai 1paBo JApyroro 4¢jioBeKa Ha
HHOE MHEHHEC. '

- OsHakomjieHHEe €O  CIIOCOOaMHU
OIMCAHUS MEXAHHYECKOTO JIBUKCHHS,
OCHOBHOI 3ajaueli MeXaHUKH.
UsydeHne OCHOBHBIX  (H3MYCCKHUX
| BeJMUMH KAHEMATHKU: MEepeMelleHus,
CKOPOCTH, YCKOPEHMSL. "
Habmoienne OTHOCHUTEIHHOCTH
MEXaHHYEeCKOI'0 TIBKCHHS.
@opMyIMpoBaHHe 3aKOHA - CIIOKCHHS

CKOPOCTEH.
UccnenoBaHue PaBHOYCKOPEHHOIO
PSIMOJTMHEHHOTO IBHKEHMS o

PaBHOMEPHOI'O JIBUJKEHHA TEla.

[Tonnmanue CMBICIIA OCHOBHBIX
(GU3MIECKHX BEJIUYMH,
XapaKTEePU3YIOIHX PaBHOMEPHOE
JBUDKEHUE Tella.

- Tlomumanue  CMBICIa  TaKHX
(1)7617 B (S 97D MOJECIICH, KaK

MarepualbHas TOYKa, WHEPIMaIbHAS |

YcerHbid o11poc, TeCTUPOBaHUE,
BBIMOJIHEHUE CAMOCTOSTENIBHBIX paboT,
PaKTUIECKUH pabor,

JudpepeHpOBaHHbIN 3a9ET.

VerHbIH onpoc, TECTUPOBAHUE,
BBITOJIHEHHE CaMOCTOSITENBHBIX paboT,
TTPAKTUIECKUH pabor,

nuddepeHIIMPOBAHHEIN 3a9€T.
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cucTeMa OTCUeTa.
3mepenue Macchl Tena pasiuiHbIMU
CII0CO0aMH. V3mepenue - CHII
B3auMoziciicTBus  Ten.  Beraucienue
3HAYEHMs ~ YCKOpeHHs  Tel IO
H3BECTHBIM 3HAYCHUSIM JICHCTBYIOIIMX
CHJI M MacC Tell. '

VYMeHHE pa3iuyaTh CHILYy TSDKECTH U
Bec Teja. OObsicHEHHWE U MPUBEJICHHUC
IPUMEPOB SIBJIEHKS] HEBECOMOCTH.

- OOBACHEHHE PEAKTUBHOTO JIBIKCHIL
HA  OCHOBE  3aKOHa  COXPaHCHMSI
UMITYJIBCA. [TpumeHeHnue 3aKOHA
COXpaHeHUst MMITYJIbCa ISt
BLIYMCIICHUA HW3MEHEHHH CKOPOCTEeH
TeJ IIPU UX B3aUMOJIEUCTBUSX.
Brrunciienue padoThl CUIT U U3MEHEHH
KUHETUICCKOM DHEPIrUU TeJla.
BrrunciieHye MOTEHIIMaIbHON dHEPTrUy
TeJl B I'PaBUTALlMOHHOM I10JIE.

- DopMyIUpOBaHUE OCHOBHBIX
T0JIOKEH U MOJIEKYJIAIPHO-
KHUHETUYECKOM TEOPHH.

OGbsAcHeHWEe IPUHIAIIOB  JAEHCTBUS

TEIIJIOBBIX MAIlIWH.

- Bpluuciienve cuil B3aMMO/ICUCTBUSA
TOUYEYHBIX JICKTPUYECKUX 3apPAI0B.
M3mepeHne pa3HOCTH ITOTCHIIMATIOB.
I[Ipusenenne MPUMEPOB INPOBOJHAKOB,
IW3JIEKTPUKOB U KOHJIEHCATOPOB.

- HNamepenue MOIIHOCTH
3IEKTPHUUECKOr0 TOKa.

C6op ™ HCIBITaHKE DJICKTPUYECKUX
eneu ¢ par;quHb:[M' COCJIMHEHUEM
IIPOBOIHMKOB, PacyeT UX 11apaMeTpoB.

- Habmonesue HEeUCTBUS MarHUTHOTO
moyii Ha  [POBOAHHUK C  TOKOM,
KapTUHOK MarHUTHBIX MOJICH. :

BelunciieHne CuI, JEHCTBYIOIUX Ha
MPOBOJHMK C TOKOM B MAaIHUTHOM
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SNeKTpOABUTATENd.
Uccnenonanue - SIBIICHUS
3JIEKTPOMArHUTHON WHIYKIUH.

- ITpusejieHue IIpUMEPOB
KoJie0aTeIbHbIX JIBHKCHHH.
UccnenoBanue 3aBUCHMOCTH IE€pPHOJIA

KoJie0aHui MaTEMaTUYECKOI0
MasSTHMKa OT €ro JUIMHBI, Maccel H
AMILTATY bl KOJIeOaH. '
Habmojienne KoseOaH i 3Byfiamei"0
Telna. |

VMeHue OOBSICHITHL UCIIOJIb30BaHHUC
yIbTPa3ByKa B MEUIMHE.

- Ilpusejenue IPUMEPOB  BHUJIOB
PaIOCBSI3H.

ObcyxeHune 0CcOOCHHOCTEH
pacipoCTpaHCHHUS pa)];PIOB()JI.H.'

- TlpuMencHWe Ha MPaKTHKe 3aKOHOB
OTpaXKeHHs U IIPEIIOMJICHHS CBETa.
Ha6monenue sBIeHust Iudpakiud |
IUCIIEPCUN CBETA.

- Habmonenue (HOTOIIEKTPUIESCKOIO

addexra.

- GopmynmpoBanue 1mocTynaros bopa.
Hab6monenne JMHEHRIATOro "
HEIPEPBIBHOIO CIIEKTPOB. |
OObSCHEeHHe  NpHWHIWNA  JEHCTBHS
nasepa.

- OOpsicHenue ~ MoJelH
pacumpsiroleiics BeeneHHoM.

- Ha6monenune 38e31, JIyHbl U IUIAQHET
B Teneckorl. HalOimrojienue COJIHEYHBIX
[ISIT€H ¢ TIOMOIILIO TEIEeCKONa.

XUMUA _

- PackpeITHe ~BKIaJa XUMAYECKOH
KapTUHbI MUADA B €JIUHYIOCCTECTBEHHO-
HAy4HYHO KapPTUHY MHPA. '
XapakTepHCTHKA  XHMHH Kax

ToJie, 0OBsACHeHNE IIPHHIIMIA ,E[efICTBPISIT

VeTHBIR

VcerHbIN

orpoc,

IIPaKTHYeCKUM
anddepeHIMpPOBAHHBIH 3a4ET.

orpoc,

TECTHUPOBAHUE,

BBLINTOJIHEHHUE CaMOCTOATEC/IbHBIX paﬁo"r,

pabor,

TECTHPOBAHUE,
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IPOM3BOJ(ATEIIBHON CHIIbI 001IICCTBA

- VYmenue JHarh OIIpeAciCcHHEC H
OIEepUpPOBATH CIIEAYIONTUMHU
XAMHYECKUMHU TIOHSTHUSIMU :
«BEIIECTBOY, «XUMHUECKUH DIIEMEHTY,
«arom», «MOJIEKYJIa»,
«OTHOCHUTEJIBHBIE aTOMHas u
MOJIEKYJIsIpHast MacChl», «HAOHY,
«aJUTOTPOIIUSY, «U30TOMBIY,
«XUMHYecKast CBA3bY,

«QIIEKTPOOTPULATEIILHOCTDY,
BAJIEHTHOCTB», «CTEIEeHb OKMCIIEHUS,
«MOITBY, «MOJIsSIpHast Maccan,
«MOTSIPHBL  06BEM  Traz000pasHbIX
BEIIIECTBY», «BEIECTBA MOJIEKYJISIPHOIO
W HEMOJIEKYJSIPHOTO  CTPOCHHUI»,
«pacTBOPLIY, «3JIEKTPOIIUT "
HEDJIEKTPOIHUTY, «INEKTPOIUTHICCKAs
ITACCOIAATINSIY, COKWCITHTENb W
BOCCTAHOBUTC/IbY,  KOKHCTCHHE
BOCCTAHOBIICHHEY, «CKOPOCTh
XUMHUUECKOW peaKkuum», «XUMHICCKOe
paBHOBECHEY, «yTIepOJHBIHI
ckeneT»,«QyHKIMOHaIbHas — IPyMay,
«KHA30MEPUs».

3aKOHOB
BEIECTB |
 BeIecTB.
IPAYKHHO-

E dopMyIMpOBaHKE
COXpaHEHUsT  MaccChl
MIOCTOSAHCTBA cocrasa
VcraHoBiieHUE
CIIEICTBEHHOMN CBA3H MEXK/LY
cojiepkaHMEM ~ 3THX  3aKOHOB U
HaIIMCAaHUEM XMMHYCCKUX (PopMyrn U
ypaBHEHUH. :

- Packpsitiie QU3HIECKOrO CMbIC/IA
cumBouKH 1leprojiideckoil Tabinib!
xumpyeckux  odnemento . M.
MengeneeBa  (HOMEpPOB  DJIEMEHTA,
nmepuojia, TPyNIBl) U yCTaHOBIEHHE
IPUYNHHO-CIIE/ICTBEHHOU CBA3U MEIKITY
CTpOEHUEM aToma n
3aKOHOMCPHOCTSAMH U3MEHEHUS

BBINOJIHEHHE CAMOCTOSITENBHBIX padoT,
PAKTHYECKUH pabor,

auhdepeHIPOBaHHbIH 3a4€T.

CBOCTB »JIEMEHTOB M 00pa3soBaHHBIX
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M BEIICCTE B [IEPHOJIAX U TPYIITaX.
XapakTepucTrKa DIEMEHTOB MalbIX
IEPUONOB 1O HX TOJOXKCHHIO B
Ilepuojmueckoii  cucreme . M.
Memnpeseena.

- VcTaHOBJEHHE 3aBUCHMOCTH CBOHCTB
XUMUAYECKUX BEIIECTB OT CTPOCHHA
aTOMOB 00pa3yoIMX HX XUMHYECKUX
3JIEMEHTOB.

XapakTeprcTUKa BaKHEHIIMX THIIOB
XUMHYECKHX cBs3CH 151
OTHOCHTENHHOCTH OTOM  TUIOJIOTHH.
OOGBSICHEHNE 3aBACHMOCTH  CBOMCTB
BEIIIECTB OT HX COCTaBa W CTPOCHMA
KPUCTAJIIMYECKUX PEIIETOK.
dopMyaupoBaHKe OCHOBHBIX
TIOJIOXKEeH UM TEOPHUHU
3JIEKTPONIMTHYECKON IUCCOLMAIU U
XapaKTepucTUKa B CBETE TOl Teopun

CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHWYeCKUX COEIUHEHUH.
®opmyinpoBaHUe ~ OCHOBHBIX

[I0JIOKEHUI  TEOpUH  XMMHYECKOTO
CTPOEHUS OPraHUYECKHX COCJIMHEHUH
M XapaKkTepUCTHKa B CBeTe OTOH
Teopum CBOMCTB BaHEWIINX
Ipe/ICTaBUTENIeH  OCHOBHBIX ~ KIIacCOB
OpPraHu4YecKux COeIUHEHHU.

- XapakTepHcThKa CTPOEHHsI aTOMOB 1
KpUCTAJUTOB M Ha OSTOH OCHOBE —
o0muX (U3MYCCKUX M XUMHYCCKUX
CBOMCTB METaJUIOB ¥ HEMETAIJIOB.
XapakTepHCTHKa COCTaBa, CTPOCHMS,
CBOMCTB, IIOJyueHMsI W I[PUMECHEHHE
BaXKHEUIIINX HEMETAIOB.
XapakTepHCTHKa COCTaBa, CTPOEHUs U
001X CBOMCTB BaXKHCUIIMX KIIacCOB
HEOPraHHYECKUX COe/IMHEHUH.
OmucaHue  cocraBa W CBOMCTB
BOKHEUIINX npejcTaBuTeNe
OPraHUYeCKHUX COCAMHEHUH.
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- HWcnomp3osanue B yueOHOW H
npodeccuoHaIbHON JCATEILHOCTH
XUMHUUECKHIX TEPMUHOB U CUMBOJIMKH.
Ha3piBaHWE W3YYEHHBIX BEIICCTB II0
TPUBHAJIBHOH WU MY Ty HAPOIHOU
HOMEHKJIAType W OTPaXeHHe cocTaBa
9TUX  COEIMHEHUH €  TIOMOIIBIO
XUMHUYECKUX (POpPMY.JI.

OrpaxeHue XUMUYECKUX IPOLECCOB C
[IOMOINBIO  YPABHEHMI XHMHYECKHX
peaKiLui.

- OOBsiCHEHHE CYNIHOCTH XHMHUYECKHX
TIPOIIECCOB. Knaccubuxanus
XUMHUECKUX DeaKui 10 pasiudHbIM
IpU3HaKaM. :

- O6bsicHEHHE XUMHUYECKHMX SBJICHMH,
MPOUCXOAAIMX B IPUPOLE, OBITY U HA
TIPOU3BOJICTBE.

Co0OmojileHde  TIPaBHII  DKOIOTHIECKH
I'paMOTHOTO [TOBEICHUS B
OKpYyJKarollen cpene.

OneHka BIIVSTHUSI XUMHUYECKOI0
3arpsA3HEHUs] OKPY’KAIOUIEH CcpejibiHa
OpraHu3M 4eJoBeKa M JPYrHe JKUBBIC
OpraHu3MBl

BHOJIOI'UA.

- 3HAaKOMCTBO C OOBLEKTaMM H3Yy4CHMUs
GHOJIOTHH. :

BhisiBiicHHe ~ pONM  OMONOrME B
(bopMHpOBAHUHT COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA
¥ IPAKTUYECKOM JIeSATENbHOCTH JIOCH.

- 3HAKOMCTBO C KJIETOYHOW TEOpHeH
CTPOEHHS OPraHNU3MOB.

[lonygeHue mpeAcTaBlieHuss O POJIH
OpPraHMYecKHxX M  HEOPraHMYeCKHX
BEIIIECTB B KIIETKE.

- 3HaHME  OCHOBHBIX c110c060B

YcrHbIi oIpoc, T€CTUPOBAHUE,
BBIIOJIHEHHE CAMOCTOSTENIbHBIX paboT,

MIPaKTUIECKUH
middepeHIMpOoBaHHbIN 3a4€T.

pabor,

pasMHOKCHHUSI  OpI'aHHU3MOB, cTaauit
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OHTOreHe3a Ha IipuMepe yenopeka.
3HaHue IpPUYHH, BEI3BIBAJOIIIX
HapylIeHus B pa3BuTuy OpraHU3MOB.
YMenne mnonszosartneyg I'€HETUYECKOI
TEPMHUHOJIOTHEH W CHMBOIHKOH,
pemiate  rpocreidmme renermueckiye
3a/1a4H.

3HaHUe 0COOEHHOCTEH
HaCJIE/ICTBEHHOH n HCHACJIe ICTBeHHOIT
H3MCHYUBOCTH U HX OHOIOTrHYeCKO]
POJIH B 5BOJIFOIINMY KUBOTO.

- Ymenue AHAIM3UPOBATE U OLEHHBATE
PA3IMHIHBIC TUIIOTE3bI MPOMCXOMKICHHUS
KU3HHU Ha 3emie.

Ymenne 1nposoauts onmmcanme ocobei
OAHOTO BHIA 1O MOpPdosorHIecKoMy
Kpurepuro. )

- 3HaHHMC OCHOBHBIX OKOIOIMYCCKUX
$akTopoB W WX  BuHSHMS  Ha

OPraHMU3MEl,
3HaHHE OTIIHYHUTENLHBIX IPA3HAKOB
UCKYCCTBEHHBIX Co001IeCTB —
arpodKOCHCTEM.

Hosyuenne mpesctapnenis o cxeme
9KOCHCTeMBI Ha 1puMepe Guochepsl.
HemoncTpanus  ymenus mocraHoBKE
UeJel JesTe/bHOCTH, IIAaHUPOBAHUE
coOCTBEHHOI NESTeNIBHOCTH  JUIS
JOCTHIKEHHS  IIOCTABICHHBIX  LieJiei,
NpeABUICHHSI BO3MOXKHbIX
pe3ynIbTaToB 9TUX  JielcTBUi,
OpraHu3alM¥ CAMOKOHTPOJISL ¥ OIGHKH
IIOJTYYEHHBIX Pe3YJIbTaTOB.
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