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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLINHBI

1.1. ObaacTh NpUMeHeHHs TPOTPAMMBI
Pabouas nporpamma y4eOHOM TUCHUIUIMHBI SBJISIETCA YacThIO POTPAMMBI ITOATOTOBKH
cnernranuctos cpeanero 3BeHa ([IIICC3) B coorBercTBUn ¢ PI'OC 10 cnienmanprOoCcTsIM 53.02.03
«HCTpYyMEHTaIbHOE UCTIOIHUTENBCTBO (IO BUIaM HHCTPYMEHTOB)»: «DopTennanoy,
«OpKecTpOBbIE CTPYHHBIE HHCTPYMEHTBI», «OPKECTPOBBIE TyXOBBIE U yIaPHbIE HHCTPYMEHTHI,
«HCTpyMEHTBI HapoaHOTO OpKecTpay; 53.02.04 «BokanbHoe uckycctBo»; 53.02.06 «XopoBoe
nuprkupoBanue»; 53.02.02 «Mys3bIKalbHOE UCKYCCTBO 3CTpaabl (10 BUAAM): «ICTpagHOE
neruey; 53.02.07 «Teopust My3bIKN».

1.2. Mecro y4yeOHOH IMCHMIUIMHBI B CTPYKType OCHOBHOIl mnpodecCHOHAJLHOH

00pa3oBaTeJIbHOM NPOrPaMMbI
OV11.00 O0uieo6pa3oBaTenbHbld yUeOHBIN UK
OVII.00 OGs3aTenbHbIC TPEAMETHBIC 00JIaCTH
OVII.07 EcrecTBo3HaHUe

1.3. Hean u 3axaum y4yeOHOH NMCUMILUIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOEHUS
y4eOHOH TUCHHUILIMHBI

OcBoenue cojnepxaHusi yuyeOHOW aucHUIUTUHBI «EcTecTBO3HaHME» OO0ECreYrMBaeT JIOCTHIKEHUE
CTYJIEHTaMHU CIEAYIOIIHNX PE3YIbTaTOB:

JIMYHOCTHBIX:

—— YCTOWYUBBIN MHTEpEC K HUCTOPUU U JOCTHKEHUSM B OOJIACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPJIOCTH 32 POCCUUCKHUE €CTECTBEHHBIC HAYKH;

—— O0OBEKTHBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETEHIUH B 0O0JACTH E€CTECTBEHHBIX HAyK s
YeJIoBeKa U OOIIECTBA, YMEHUE UCIOJIH30BATh TEXHOJOTUUECKHUE JIOCTHKEHUSI B 00J1acTh (PU3UKH,
XUMHH, OWOJIOTUU JUTsI TIOBBIIIEHHUS] COOCTBEHHOTO HMHTEJUIEKTYaJIIbHOTO Pa3BUTHSA B BBIOpaHHOMN
po¢eCCuOHANTBHON eATETbHOCTH;

—— YMEHHE NPOaHAIN3UPOBATh TEXHOTEHHBIE MOCIEACTBUS AJI OKPYKAIOLIEH Cpeibl,

OBITOBOM M TIPOM3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA,

—— FOTOBHOCTh CaMOCTOSITEIbHO JOOBIBATH HOBBIE AJIsl CE0SI €CTECTBEHHO-HAYUHBIE

3HAHUS C UCTIOJIb30BAaHUEM JIJISL TOTO JOCTYIHBIX HCTOYHHKOB MH(OpMAIINK;

—— YMEHHE YIPABJISATh CBOEH MO3HABATEIbHOW JEATEIBHOCTHIO, IPOBOJUTH CAMOOLEHKY YpPOBHS
COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

MeTanpeIMeTHbIX:
—— OBJIAJICHUE YMEHHMSAMH WU HaBbIKaMM Pa3JIMYHBIX BUJOB II03HABATEIBHOM IESTEIBHOCTH AJIA
M3YYEHHUsI pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

—— TPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMs (HAOJIOJEHHs, HAYYHOTO HKCIEPUMEHTA) IS
M3Y4YEHHsSI PA3IUYHBIX CTOPOH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, C KOTOPHIMH BO3HMKAeT
HE00XOAMMOCTh CTAJIKUBAThCs B PO ecCHOHATIBLHOM cdepe;

—— YMEHHE ONpPEeeNsITh eI U 3a/1a4M JIeTEIbHOCTH, BHIOMPATh CPEACTBA [Tl UX

JOCTUKEHMSI HAa IPAKTHKE;

—— YMEHHE HUCII0JIb30BaTh Pa3IU4YHbIE HICTOUHUKH JUISI TOTYYEHUS €CTECTBEHHO-

Hay4YHOI MH(OpPMAIMK U OLEHUBATh €€ JOCTOBEPHOCTH JUIS JJOCTHIKEHHS TOCTaB-

JICHHBIX IIeJIeH U 3a1a4;

NpeIMeTHbIX:

—— c(OpMHUPOBAHHOCTH MIPEACTABICHHH O 1IEJIOCTHONH COBPEMEHHOM €CTECTBEHHO-

Hay4YHOU KAapTUHE MHUpA, NPUPOJE KAaK €IMHOU LEJIOCTHOM CHUCTEME, B3aMMOCBSA3U 4YEJIOBEKA,
MIPUPOABI U 0011IeCTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MacIiTadax

Bcenennoi;

—— BIIaJICHHE 3HAaHUSIMU O HarOoJiee BaXKHBIX OTKPBITUAX U TOCTHKEHUSIX B 00J1aCTH



€CTECTBO3HAHUS, MOBIUSABIINX Ha HBOJIIOLMIO MPEICTAaBICHUM O IPUPOJIE, Ha pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

— ¢c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATh €CTECTBEHHO-HAayuYHbIE€ 3HAHUS JI1 OOBSICHEHUS
OKPYKAIOIIUX SBJICHHIA, COXPAHCHUS 3JI0POBbs, OOECTICUeHUsI OE30IMACHOCTH KU3HECATCILHOCTH,
OepeXKHOr0 OTHOUICHMSI K MPUPOJIE, PALIMOHATILHOTO MPUPOAONOIB30BaHNUs, a TAK)KE BBHIIIOJTHEHUS
POJIK TPAMOTHOTO TIOTPEOUTEIS;

—— c(hopMHpPOBAaHHOCTH MPEJICTABICHUN O HAYYHOM METOJE MMO3HAHUS IPUPOJIBI U

CpeICTBaX M3YYCHHsSI METaMUpPa, MaKpOMHUpPa U MUKPOMHUPA; BIaJICHUE TPHEMaMHu
€CTECTBEHHO-HAYYHbIX HAOJIOJICHUI, OINbBITOB, MCCIEAOBAHUNM M OICHKH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB;

—— BIJIaJICHHE TMOHSATUIHBIM amnmnapaToM €CTECTBEHHBIX HAyK, MO3BOJIAIOIIMM IO3HABaThb MM,
y4acTBOBaTh B JUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCaM, HCIIOJIB30BATh Pa3IHMYHBIC
MCTOYHUKU MH(OPMALIUU IJIS1 HOJTOTOBKU COOCTBEHHBIX

paboT, KPUTUIECKU OTHOCHTHCS K coobmiernsiMm CMU, comepkanum HAyIHYIO

nHpopMaIuo;

—— chopMHpPOBAaHHOCT, yMEHHUW TOHMMATh 3HAYMMOCTh E€CTECTBCHHO-HAYYHOT'O 3HAHUS IS
Ka)KJIOTO YeJIOBEKa HE3aBHUCHUMO OT €ro MpodecCHOHANbHON AEATEeIbHOCTH, pa3nuyarh (PaKThl U
OIICHKH, CPaBHHBATh OIICHOYHBIC BBIBOJBI, BUICTh WX CBS3b C KPHUTCPUSIMH OIICHOK U CBSI3b
KPUTEPUEB C OMPECIEHHON CUCTEMOM IEHHOCTEH.

B pe3yabrare ocBoeHHsI y4eOHOIHl IMCHMILUIMHBI Y BBINYCKHUKOB ()OPMHPYIOTCSH
cleayoIue KOMIEeTeHIHH:

OO01mue KOMIIETEHIIUH

OK 10. Hcnomp3oBath B TPO(HECCHOHAIBLHOW IEATCIHOCTH YMEHHS W 3HAHUS,
MOJydeHHble OOy4aroIMMHUCS B XOJI€ OCBOEHHUS Y4eOHBIX IPEIMETOB B COOTBETCTBHM C
(benepanbHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPEIHEr0 00IIEro 00pa3oBaHMUs.

JINYHOCTHBIE Pe3yJIbTAThI:

JIP 10. bepexnuBo OTHOCSIIMHCA K MPUPOJHOMY HACIEIUI0 CTpaHbl W MHDA,
MPOSBIISIONINN CHOPMUPOBAHHOCTH SKOJOTHIECKON KYJIbTYphl HA OCHOBE IIOHUMAHUS  BIIUSHUSA
COLIMAJIbHBIX, OJKOHOMHMYECKHX U  NPOPecCHOHANbHO-TIPOU3BOJACTBEHHBIX  IPOLIECCOB  Ha
OKpY’KaloIlllyl0 cpeny. Belpaxaromuid JIesTenbHOe HENpHUSITHE ACUCTBUM, MNPUHOCAIIUX Bpea
MPUPOJIE, PACHO3HAIONIMI OMAaCHOCTH Cpeabl OOUTaHMs, MPETyNPEKIAIUNA PUCKOBAHHOE
MOBE/ICHUE APYTUX TPaKIaH, MOMYISPU3UPYIOMIHA CIIOCOOBI COXPAHEHUS MaMSATHUKOB MPUPOJIBI
CTpaHbl, PErHMOHa, TEPPUTOPUHU, IIOCEICHUS, BKIIOYCHHBIM B OOIIECTBEHHBIE HWHUIIMATHUBHI,
HampaBlIeHHbIE Ha 3200Ty O HUX.

JIP 17. IlposBisitonuii CO3HATETbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTIEUTHON MpodeccHoHabHOM 1 00IIeCTBEHHOU esTeNnbHOCTH. [ mOKopearupyrommii Ha
MOSIBJIEHNE HOBBIX (DOPM TPYIOBOM IEATETLHOCTH, TOTOBBINA K UX OCBOEHUIO.

1.4. KoauvecTBO 4acoB Ha OCBOeHHMEe MNPOrpaMMbl y4eOHOWH AUCHHMIUIMHBI B
COOTBETCTBHH € Y4eOHBIM IVIAHOM

PexomeHIyeMoe KOIM4IecTBO YacOB Ha OCBOEHHE MTPOTPaMMBI TUCITUTLIHEL:
MaxkcumanbHOi yueOHOI Harpy3ku ctyaeHnTta 90 yacoB, B TOM YHCIE:
O0s13aTenbHON ayIMTOPHOHN Y4eOHOH HAarpy3KH CTy/IeHTa /2 Jaca;
CamocrosarenbHO# paboThl cTyaeHTa 18 yacos;

3aHATHS TPYIIIOBBIE.



2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1.00beM y4eOHOM TMCHUILIMHBI U BUABI padoT

Bun yueOHo# padoThl O0bem yacon
MakcumanbHasi yueOHast Harpy3ka (BCero) 90
OO6s13aTenbHas ayuTopHas yueOHasi Harpy3ka (Bcero) 72
B toMm uncrne:

Jlexknuu -
JlaGopaTopHblie paboThI (TeorpapuyecKrue UCCIeTOBAHMS) -
[IpakTryeckue 3aHATUS 8
KonTtponbHbie paboThl (CEMHHAPCKHUE 3aHSATHS) 3
DKCKypcHst 2
CamocTosiTenbHas paboTa cTyieHTa (BCero) 18
B ToMm uncie:

Hrorosas arrecranus B hopme nuddepeHImpoBaHHOTro 3a4eTa (2 cCeMecTp)




2.2. TemaTn4yecKkHil IJIAH U COJAepPKaAHMe YUeOHOW TUCUMIIIIMHBI

HanmenoBanue
pa3nenoB u TeM

Coneprxarne ydeOHOTO MaTepHaia, IPaKTHIeCKHe 3aHITHSA,
camocTosTeNbHas pabora

O0BeM yacoB

O06s3ar. u
CaMoCT.
yueOHas
Harpyska

Makxkc

yued
Has

Harpy
3Ka

Ypos
€Hb
0CBOE
HUS

dopmu
PYEeMEI
e
KOMIIET
eHIIUU
OK, JIP

lcemectp

BBenenue

Bsenenue

®uznka — pyHnaMeHTalbHas HayKa O TIPHPOJIE.
EcTtecTBeHHO-HaY4YHBIN METOJ, IIO3HAHUS, €T0 BO3MOKHOCTH
U TPaHULbl [PUMEHUMOCTH.

EnuHCTBO 3aKOHOB NIPUPOABL U COCTaBa BEILIECTBA BO
Bcenennoit. OTKpbITHS B (pH3HKE — OCHOBA Iporpecca B
TEXHUKE ¥ TEXHOJIOIMM IPOU3BOJCTBA.

[IpakTHueckue 3aHITHU

KoHTposbHbIe paboThI

CamocrosTensHas paboTa

MexaHuka

JnHamuka.

Macca n cuna. BzanmopeicTBue Ten. 3aK0OHb JUHAMHUKH.
Cuiel B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS.

[Ipaktuueckue 3ansTus: MccneqoBanue 3aBUCUMOCTH CUIIBI
TpEHUs OT Beca Tela.

KoHTpomnbHbIe paboThI

CamocTtosTenpHas paboTa OATOTOBUTh

Knnemarnka.

Mexanuueckoe aBwxkeHue. Cucrema orcuera. Tpaekropus
nerxenus. [yts. [lepememienue. PaBHomepHOe
npsiMonnHelHoe aBikeHne. CkopocTs. OTHOCHTENIFHOCTD
MEXaHNYECKOTO JIBIKCHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
Cpenssisi CKOpOCTh TP HEPABHOMEPHOM JIBIKEHHUH.
MrHOBEHHas! CKOPOCTh. PaBHOyCKOpEHHOE
NpsAMOJIMHENHOE ABIKeHHE. Y ckopeHue. CBoboaHoe
HaJeHue Tell.

[IpakTrueckue 3aHITH

KonrponbHbie paboTh

CamocrosTensHas paboTa

3aKOHBI COXpaHCHMS B
MCXaHHKE.

Hmnynsc Tena. 3akOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBIKeHHe. MexaHndeckast pabora. MOIIHOCTS.
Mexanunueckas 3Heprus. Kunetndeckas sHeprus.
Kunernueckast sneprus u pabora. [loTeHuansHas
SHEpTHUs B IPABUTAI[IOHHOM I0JIe. 3aKOH COXpaHEHUS
[IOJIHOM MEXaHUUYECKON SHEPTUHU.

HpaKTI/I‘ICCKI/IC 3aHATHA

KonTponsHsie paboThl

CamocrositensHas paboTa IMOATOTOBUTH pedepar 1o Teme
PEeaKkTHUBHOE JABMKEHHE B IPHPOIE

OK 10
JIP 10,
17

OCHOBBI MOJIEKYJIAPHOI GU3MKU U TEPMOAMHAMUKH

MounekynspHas
¢uznka.

ATtomMucTHYECKas TeopHs CTPOCHUS BEIIIECTBA.
HabmofeHnss W OMBITHI, IMOATBEPXKAAIONINE aTOMHO-
MOJICKYJISIPHOE CTPOCHHE BemecTBa. MacChl M pa3Mepsl
MoJieKyn. TeruioBoe JBIDKCHHE 4YacTHI] BEIISCTBA.




Bpoynosckoe nBuxenue. Mneamsnsiil ras. Temmeparypa
Kak Mepa cpelHed KHHETHUECKOW OJHEpPrUud YacTHIL.

VYpaBHeHHE COCTOSIHMSI MAealbHOrO raza. Mojenb OK 10
KUAKOCTH. IloBEepXHOCTHOE HATSDKEHHE M CMadMBaHUE. JIP 10,
Kpucrammmueckue n amopQHbIe BeLIecTBa. 17
[IpakTHyeckue 3aHATHS
KonTponsHsbie paboThl
CamocrositenbHasi paboTa IMOATOTOBHTH MAaKET MOJCKYJ,
pedepat mo Teme

6 | Tepmoaunamuka. BuyTpennsis sneprusi. Paborta u TernooTnaya Kak CriocoObl 1
U3MEHEHUs BHyTpeHHed odHepruu. IlepBelii  3akoH
TEepMOJMHAMUKH. TerIoBble MalllMHbI U UX IPUMEHEHUE.
[IpakTHyeckue 3aHATHS
KonTponsHbie paboThl
CamocrostensHas paboTa

OCHOBBI 2J1eKTPOAMHAMHUKH

7 | DuekrpocraTuka. B3anmopeiicTBue 3apsHKEHHBIX Tell. DJISKTPUICCKHIH 3 OK 10
3apsijl. 3aKOH COXPAHCHUS HJIEKTPUUECKOTO 3apsijia. JIP 10,
3akon KynoHa. DIeKTpOCTaTUYECKOE TIOJIE, €T 17
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXKIY HUMH.
[IpakTHyeckne 3aHATHS
KoHTposbHbIE paboThI
CamocrosTensHas paboTa

8 | IlocrosiHHBIIH TOK. IlocrosHHBIH  anekTpudeckuit  Tok. Cumima  TOKa, 3
HalpsUKEHUE, J3JEKTPHUECKOE  CONPOTHBIECHHE.  3aKOH
Oma 1 ydacTKa JIEKTPUYEeCKOH IIemu.
[MpakTnyeckue 3ansiTuss COOpKa 3NIEKTPUYECKOM LENH,
M3MEpEHUE CWIIBI TOKA M HANpsDKEHHS Ha €€ Pa3iIMyHbIX
y4JacTKax.
KonTposbHbIe paboThI
CamocrosTensHas paboTa

9 MarsHutHOoe TOJie M €ro OCHOBHBIE XapaKTEPUCTUKH. 2.3
JlelicTBE MarHUTHOrO TMOJS Ha HPOBOJHUK C TOKOM.
3akoH Awmriepa. DNIEeKTPOIBUTATENb. SBnenue
ANIEKTPOMArHUTHON WHIYKIUH.

MarnuTtHoe nosie.
[IpakTrueckue 3aHATHS
KoHTpoabHbIe paboThI
CamocrosTensHas paboTta
Konedanus v BOTHBI
10 | KoneOauus v BOJTHBI Mexannyeckue koebanusa 1 BoJHBL. CBOOOIHBIE 2,3 OK 10

kosreOanus. [lepro, 9acToTa M aMILTUTYHa KOoJeOaHui. JIP 10,
I'apmonnueckue konebanns. MexaHN4eCKHe BOIHBI U HX 17

BUJIBL. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBbIE BOJHBIL.

VYIbpTpa3ByK U €ro HCIIONB30BAaHWE B MEIUIMHE |

TECXHUKE.

ONeKTPOMAarHuTHBIE KOJIEOaHMS U BOJTHEI.
CB00OOIHBIE HNIEKTPOMArHUTHBIE KOJICOAHUS.
KonebarenpHbIH KOHTYp. DIEKTPOMarHUTHOE TI0JIE.
OJeKTpoMarHuTHbIE BOJIHBL. CKOPOCTH
JJIEKTPOMAarHUTHBIX ~ BOJIH.

CBeTOBBIE BOJHBI.

PasBuTHe npecraBieHni 0 IpUpOE cBeTa. 3aKOHBI

OTpaXXEHUs U NIPEIOMIICHHUS CBETA.

JIun3el. @opmyna TOHKOM THH3HL.




HpaKTqucxne 3aHATHA

KoHTpoabpHBIE paboThI

CaMocTosTeNnbHAas pa60Ta Mpe3CHTAllU 110 TEMC
((HpI/IMeHeHI/Ie JIMH3» COOGIHCHI/IG «yJ'H)Tpa3ByK u €ro
HCIIOJIb30BAHHUC B MCIUIIMHC M TCXHHUKC.»

JJieMeHThI KBAHTOBOI (GU3uKN

11

DJeMEeHTHI KBAaHTOBOI
107635191

KBanToBrie cBoiicTBa cBera. KBanToBas rumorte3a Ilmanka.
DOTO3NEKTpHUECKIH AP DEeKT.
Omuka atoma. Mogemn crpoerns aroma.  OmbIT
Pesepdopna.
Om3HIKa aTOMHOTO SI7[pa B AJIEMEHTapHBIX YacTuil. CocTaB
U CTpOEHHEe aTOMHOTO si/ipa. PainoakTHBHOCTS.
PanvoakTuBHBIE H3My4YeHHS W HUX BO3JEHCTBHE Ha
JKUBbIE OpPTaHU3MBL.

HpaKTI/I‘IeCKI/Ie 3aHATHA

OK 10
JIP 10,
17

KonrponbHbie paboThl

CamMocrosiTenbHas paboTa MOArOTOBUTH MOJEIh aTOMOB H
coob1enne WIIH TIPE3CHTAIIHIO: PagnoakTuBHBIE
W3IYYCHUS W WX BO3JICHCTBHE HAa JKUBBIC OPTaHHU3MEI.

Bcesennas u ee 3BOJIIOLUSA

12

Bcenennas u ee
JBOJIIOLIHAS

Crtpoenue u pazsutue Beenennoii. Mopaenb
pacuupsitoleiica BeeneHHOM.

ITpoucxoxnenue Conneunoit cucremsl. CoBpeMeHHas
¢dusnyeckas KapTHHA MUDA.

[IpakTrueckue 3aHATUSL

OK 10
JIP 10,
17

Kontponbubie paboTbl «OO000IIEeHHE 3HAHWA MO TeMe
«Dusuxa»»

CaMocTosTenbHas pa60Ta MNOATOTOBUTD MPE3CHTALNIO

Xumust. O61iast 1 HeopraHudeckast XMMUs.

13

Beenenue
OcCHOBHBIE TTOHATHS U
3aKOHBI XUMHUU

XuMuyecKasl KapTUHA MUpa KaK COCTaBHAsI 4acTh
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa. Ponb xumuu B
JKU3HH COBpPEMEHHOTO obmecTBa. [Ipumenenne
JOCTHKEHUH COBPEMEHHON XMMUH B TyMaHUTapHOH cdepe
JIeITeIbHOCTH 00IIeCcTBa.

IIpeamer xumuu. BemectBo. ATom. Monekyna.
XUMUYECKUH PIeMEHT U (POPMBI €TO CYIIECTBOBAHMS.
IIpocThle U CIIOKHBIC BEIIECTBA.

HpaKTI/I‘ICCKI/IG 3aHATHA

1,2

OK 10
JIP 10,
17

KonrponbHbie paboThl

CamocrositenbHas padota Pedepar: Orpakenue
XUMHUYECKHX CI0)KETOB B ITPOM3BEICHUIX
XYJ0XECTBEHHOH JINTepaTyphl U MCKYCCTBA.

14

Ilepuoauueckuii 3aKoH U
MEPUOINIECKasi CHCTEMA
XUMHYCCKUX 3JICMCHTOB
J. . Mengeneesa.
CTpoeHue BemecTBa.

Otkpertue [lepuoamueckoro 3akoHa. Ilepuogmaeckast
cucteMa xuMmuieckux 3nemeHToB J[. V1. Menneneena.
3navenue [leproandeckoro 3akona u [lepuoandeckoit
CHUCTEMBI XuMHueckux dieMeHToB [[. . MenaeneeBa mist
Pa3BUTHS HAYKU ¥ IOHUMAHWS XUMHUYECKOW KapTHHBI MUPA.
KoBanenTHas cBs3b: HenossipHas U noJisipHas. MonHas
cBs3b. KaTnoHbl 1 aHnoHBL. MeTainiecKkas CBs3b.
Bonopoanas cBs3b.

HpaKTI/I‘ICCKI/IC 3aHATHA

1,23

OK 10
JIP 10,
17

KonTponsHsie paboThl

CamocrosrenpHas padorta Coobmenue «J1. 1.
MenneneeB 06 06pa30BaHUHU U TOCYIAPCTBEHHOM
IIOJIUTHUKE.»

15

Bopna. PactBopsl.
XHUMHUUECKUE PEaKLIUH.

Bonma B mpupoze, ObITy, TEXHWKE W Ha MPOU3BOJCTBE.
duznyeckue U XUMHUYECKHE CBOMCTBA BOJbI. OmpecHeHHe
BOJbl. ArperaTHble COCTOSIHHUS BOJBI U €€ MEPEeXoJlbl U3
OJIHOTO arperatHoro cocrosiuust B apyroe. Ilonstue o

OK 10
JIP 10,
17




XUMHUYECKON peakiuu. TUlbl XUMHUYECKUX PEeaKLui.
CKOpOCTh peaknuu u (HhaKTOPbI, OT KOTOPBIX OHA 3aBUCHT.

IIpakTuueckue 3aHATUS

KonrponbHbIe paboTh

CamocrosTenpHas paboTa

16

Knaccudukarus

HEOPraHUYECKUX
COCJIMHEHHUI U UX
CBOMCTBA.

OKCI/IHI)I, KHCJI0ThI, OCHOBaHUA, COJIH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHbie paboThl

CamocrosTenpHas paboTa

17

Meramnel. HemeTranbl.

OO6mue dusnueckre U XMMHUYECKHE CBOMCTBA METAJIOB.
OO01mas XxapakTepHuCTHKa TIaBHBIX NOATPYI HEMETAJUIOB Ha
IpUMeEpe TaloreHOB.

Bakneiine coeJUHEHUS METAJIOB U HEMETAJUIOB B
IPUPOAE U XO3SIIICTBEHHOH 1eATeIbHOCTH YeJIOBEKA.

IIpaktuueckue 3ausatusi: Onpenenenue pH pactBopa
couiell. BzanMopelicTBre METAIIIIOB ¢ PACTBOPAMU KHCIIOT
U COJIEH.

KonTtponbHbIe paboTh

CamocrosrenbHas padota pedeparsl: MeTanis! 1
CIIJIaBbI KaK Xy[[O)KeCTBCHHLIﬁ marepual. COGZ[I/IHCHI/IH
METAIIOB KaK COCTaBHAs 4aCTh CPE/ICTB
H300pa3UTENFHOTO UCKycCcTBA. HeMeTasbl U ux
COCIMHEHMUSI KaK COCTABHAs 4acTh CPEICTB
1300pa3uTENIBHOTO HCKYCCTBA.

2,3

OpFaHI/I‘ICCKaﬂ XUMMUA

18

OCHOBHEIE TOJIOKCHUS
TEOPUH CTPOCHHUS
OpTaHUYIECKHUX
COEIMHEHU I
YrneBonopoibl.

MHoroo6pa3ue OpraHMYeCcKuX COETUHEHUH.

[lonatue wu3oMepum.

[IpenenpHble W HEMpeaeNbHBIC YIIIEBOIOPOIBI. Peakius
nojauMepu3anud. [IpupoaHble HCTOUHUKH YIJICBOJOPOIOB.
YriaeBoaopoast Kak OCHOBa MEKTyHAPOTHOTO
COTPYJHUYECTBA U BAXKHEUIIMH HUCTOYHUK (OPMUPOBAHUS
oromkera PO.

HpaKTI/I‘ICCKI/Ie 3aHATHA

KonrponbHbie paboThl

CaMocrosTenbHas pa60Ta

19

Kontponpnas pabora 3a
1 monyroaue

KontponsHas pabora 3a 1 momyronue

[IpakTrueckue 3aHATHUSL

KoHTposbHbIe paboTHI

CaMocTosTenpHas pa60Ta

Bcero:

Ayaur.32
Camocrt.9

41

20

Kucnopoaconepxarrie
OpraHUYECKHE BEIIECTBA.

[IpencraBuTeny KUCIOPOACOAEPKAIINX
OPTaHUYECKUX COCTMHEHHMN: METHJIOBBIN 1 STUIIOBBIH
CIHPTHI, TIINIEPHH, YKCYCHAs KHCIoTa. JKUpBI Kak
CJIOXKHBIE 3(UPEIL.

YTaeBosl: TII0K03a, Kpaxmall, IeJUTIoN03a.

2

IIpakTnueckue 3aHATUS

KonTponsHsie paboThl

CamocrosTenpHas pabora pedepar AJTKOTONIHM3M H
€ro OTPaXEHHE B TMPOU3BEIACHUSAX XYJI0XKECTBEHHOU
JIUTEpATyphl U H300PA3UTEIHHOTO HCKYCCTBA.

1,3

21

A3zoTconepxamniiue
OpraHUYeCcKue
COCOUHCHUSA
IInacTmaccel 1 BOJIOKHA.

AMUHBI, aMHHOKHCIOTHI, Oenku.  CTpoeHue u
Ouonoruveckas byHKIHS oenkoB. Ilonartue o
miacTMaccax M XHMHYECKHX BOJIOKHaX. HarypanbHble,
CHHTETHYECKHEe ¥ WCKYCCTBEHHBIE BOJOKHA.

IIpakTnueckue 3aHATUS

OK 10
JIP 10,
17




KonrponbHbie paboThl

CamocrosrenpHas padorta pedepat [Ipumenenune
MOJIMMEPOB B MPHUKJIIATHOM U KIACCHYECKOM
n300pa3UTEIIHLHOM UCKYCCTRBE.

22 | Xumus 1 KU3HB XUMHSI ¥ OPTaHM3M YeJIOBEKa. XHMHYECKHE DJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHWYecKue
BEILIECTBA. OcHoBHEBIE JKU3HEHHO HEOOX0aAUMBIE
COoelMHEHUs: OeJKu, YIIEeBOABL, IKUPHI, BHUTAMUHBI.
VYrneBoasl — TJaBHBIM MCTOYHHUK OSHEPIUU OpraHU3Ma.
Poinb xupoB B opraHu3me. XOJEeCTEPHH W €ro pojib B
3/I0POBBE YETOBEKA.
MuHepanbHBIe BEIECTBA B MIPOIYKTaX MUTAHHA, TUIIECBHIC
nmobaBku. COanaHCHPOBAHHOE MTUTAHUE.
Xumuss B ObiTy. Boma. KagectBo Bompl. Moromme u
gucTAmue cpexncrBa. llpaBmma Oe3zomacHOW paboTHI co
CpeAcTBaMH OBITOBOH XUMHMHU.
IIpakTuueckue 3aHATUSL
KonTponsHbie paboThl
CamocrositenbHas pabota pedepar Ponb xummraeckux
3JIEMEHTOB B JKH3HH PACTCHUH. Y noOpeHus. XUMHUIecKue
CPEZCTBA 3aIIUTHI PACTCHHUH.
23 | KonrponbHas pabota mo | KontponpHas padora mo Teme «XuMus»
TeMe «XHUMUSI»
[IpakTrueckue 3aHATUSL
KoHTpomnbHbIe paboThI
CamocrostensHas paboTa
buonorus
24 buonorus -
KuBas npupoaa kak 00BEKT N3ydeHus! OHonmoruu. MeToabl
COBOKYITHOCTB HaYK O HCCIIEIOBaHMS JKUBOH NpHUpoabl B Onosorun. Onpenenenue
KHBOM TIPUPOZC. KU3HU (C TPUBJICUCHUEM MaTepHasa M3 pas3/iesioB (PU3UKU
MeToxe Hay<HOrO Y XUMUH). YPOBHH OPTaHU3ALNH )KU3HU
IIO3HAaHUsA
B Onosoruu [IpakTHueckue 3aHATHA
KonrponbHbie paboThl
CamocrostensHas paboTa
25 | Kierka

Ucropust wm3ydeHus wieTkn. OCHOBHBIE —ITOJIOXKEHUS
KJIETOYHOW  TEOpHUH. Kmetka ~ —  cTpykTypHO-
(hyHKIMOHATBHAA (3JIEeMEHTapHas) eANHUIIA KU3HH.

Crpoenne kieTku. [IpokapHoThl U 3yKapHOTHl — HU3IINE
W BBICHINE  KJIETOYHBIE  OpraHu3sMbl.  OCHOBHEBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuotT. KierouHoe
aapo. DyHKHMA A1pa: XpaHEHHE, BOCHPOM3BEIEHHE H
meperaya HACJEACTBEHHOH WH(OPMAIMK, PETYISLUS
XUMHUYECKOH aKTHBHOCTH KIETKH. CTpyKTypa M (QyHKINH
XPOMOCOM. AyTOCOMBI 1 TTOJIOBBIE XPOMOCOMBI.

buonormyeckoe 3HAUYCHHWE XUMHYECKHX  JJIEMEHTOB.
Heoprannueckue BemiecTBa B COCTaBe KJIETKH. Posib BozbI
KaK pacTBOPUTEIS] U OCHOBHOTO KOMITIOHEHTA BHYTPEHHEH
cpeibl OpraHU3MOB. YTIIEBOABI M JIMIKABI B KIETKE.
Crpykrypa u 6monorndeckne GyHkiun 6enxos. CtpoeHue
HYKJICOTH/IOB M CTPYKTypa MOJMHYKICOTHIHBIX Iemei
JHK u PHK, AT®.

Bupycer u OGakrtepmodarm. Heximerounoe cTpoeHue,
’KU3HEHHBIN IIMKJI U €r0 3aBUCUMOCTh OT KJIETOUHBIX (hOpM
KU3HU. Bupycbl — B030yauTenum  HMHQEKIHOHHBIX
3abosieBaHMii; moHATHE 00  OHKOBHpycax. Bupyc
nMMmyHo eduura yenosexa (BUY). [Ipodunakruxa BUY-
HHQCKIIHH.

OK 10
JIP 10,
17




HpaKTI/I‘leCKI/Ie 3aHATHUA Ha6J’HOHCHI/I€ KJICTOK paCTeHI/Iﬁ u
JKUBOTHBIX o MUKPOCKOIIOM Ha T'OTOBBIX
MUKpoOIpenaparax u uxX OormrucaHue.

CpaBHeHI/Ie CTPOCHUA KIIETOK paCTeHI/Iﬁ " )KUBOTHBIX.

KonrponbHbIe paboTh

CamocrositenbHas padora: 3amomHuTh Tabmumy «CtpoeHue
KJICTKH», TOJTOTOBHUTH NPE3CHTALHIO 110 TeMe «BUpychI»

26

Opranusm

Opraamm — enuHoe 11eroe. MHorooOpasme opraHu3MoB.

OOMeH BemecTBOM M DHEpPIrHeH ¢ OKpYXammei cpenoi
KaKk HEeoOXOOMMOE YCJIOBHE CYIICCTBOBAHUS JKHMBBIX
CHCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEJCHHIO — OJIHA U3
OCHOBHBIX OCOOCHHOCTEH JKMBBIX OpraHusmoB. JlencHue
KIETKH — OCHOBa pOCTa, Pa3BUTHUA M Pa3MHOXKEHUS
opranu3moB. becnosnoe pasmHoxkenue. [lonoBoil mponecc
W TONO0BOE pa3MHOXeHue. OIIoJ0TBOpPEHHE,  ero
OMOJIOTMYECKOE 3HAYEHHE.

[Monarue 06 HHANBHUAYAIEHOM (OHTOTEHE3),
SMOPHOHAIEHOM (3MOpHOTeHE3) M TOCTAIMOPHOHATIEHOM
pa3BuUTHH. HIUBHAYaNEHOE pa3BUTHE YENIOBEKA U €ro
BO3MOXKHBIE HAPYILICHUSL.

OOmie  mpencTaBIeHWS O  HACICACTBEHHOCTH U
N3MCHYUBOCTHU. FeHeTquCKaa TepMI/IHOJ'IOI‘I/ISI u
CHMBOJIHKA. 3aKOHOMEPHOCTH HacJieIOBaHHUS.
HacnenoBanue mnpusHakoB y 4yenoBeka. llosoBbie
xpoMocoMbl. CIEIUIeHHOe C TOJIOM HaclieJIOBaHUE.
HacnenctBeHHble 0ONE3HM 4YEIOBEKA, WX MPUYMHBI U
npodunakrika. CoBpeMeHHbIE NPEICTABICHUS O TeHE U
T€HOME.

I'eneTnyeckue 3aKOHOMEPHOCTH N3MEHYNBOCTH.
Knaccudukanus ¢hopm n3smMeHInBOCTH. Biiustane MyrareHoB
Ha OPTaHM3M YeJIOBEKa.

[Ipemmer, 3amaum W METOIBI CeNEKIUHU. | eHeTHYecKHe
3aKOHOMEPHOCTH cenekuuu. Yuenue H. M. BaBunosa o
[EHTPax MHOT000pa3usi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuii. buotexHomoTHs, €€ JOCTHKEHUS, TIEPCIIEKTUBbI
Pa3BUTHA.

[IpakTrueckue 3aHATUSL

Pemenne QJIEMCHTAPHBIX N'CHECTUYCCKUX 3ajJ1ad. Amnanus u
OIICHKA OTUYCCKUX ACIICKTOB pa3BUTUA HEKOTOPBIX
I/ICCHCI[OB&HI/Iﬁ B OMOTEXHOJIOTHH.

OK 10
JIP 10,
17

KonrponbHble paboThl

CamocrosTenbHas paboTa: BEIPaCTUTh PaCTCHUE
BEreTaTUBHBIM CIIOCOOOM

27

Bun

DBOIIOLIMOHHAS TEOPHs U €€ POib B HopMUpOBaHHU
COBPEMEHHOH eCTeCTBEHHO-HAYUHOU KapTUHBl Mupa. Bur,
ero kpurepuu. [lomymsmust Kak CTPYKTypHasl e€IuHHIIA
BUJA U 3BONIOIMH. CUHTETHUECKas! TEOPHsI SBOIIOLUHI
(CTD). Ipmxy1ire CHITBI 3BOJIOIHUU B CO- OTBETCTBUU C
CTo.

Pesynpratel  3Bomonmu. CoxpaHeHHEe MHOT000pa3us
BHJIOB KaK OCHOBA YCTOWYHMBOTO pAa3BUTHUS OHMOCHEPHI.
IIpuunHbl BEIMUpaHus BUIOB. buonoruueckuii nporpecc u
OMOJIOTUYECKHI perpecc.

I'umoTe3bl MPOUCXOXKACHUS KU3HHU. Y CIIO)KHEHUE >KHBBIX
OpraHm3MoOB Ha 3emile B MpoOIecce  IBOJIOIHM.

OK 10
JIP 10,
17




AHTpOIOTeHEe3 U €ro 3aKOHOMEpHOCTH. Jloka3zaTenbCTBa
pOACTBA 4YeJOBEKa C MIICKOIUTAIOIIMMH YKUBOTHBIMH.
Okonornyeckue (akTopbl aHTPONOreHe3a: YCIO0KHEHHE
MOMYJISIMUOHHOW CTPYKTYpPBI BHUJA, U3TOTOBJICHUE OPYAMH
TpyZa, Mepexo] OT PAaCTUTEIBHOTO K CMELIAHHOMY THILY
MUTaHMA, UCTIONB30BaHNE OTHS. [NosBnenue
MBICIIUTEIEHON AEATEIBHOCTH M WICHOPA3AETbHONW DPEUH.
[IponcxoxaeHne 9en0BEIeCKUX pac.

IIpakTuueckue 3aHATUSL

Omnmcanne ocobelt BHOa 1Mo MOP(OIOTHIECKOMY
KPHUTEPHIO. AHAIN3 M OLIEHKA PA3JIMYHBIX TUIIOTE3
MPOUCXOXKICHHS )KU3HU. AHAIN3 M OLICHKA PAa3IMIHbIX
THIIOTE3 MPOUCXOXKJCHUS  YEIOBEKa.

KonrponbHbIe paboTh

CamocrosiTenbHas paboTa 3amoiHUTE Tabmumy «Pa3Butie
JKU3HH Ha 3emire», « DBONIONHNS YeTOBEKa)

28

DKOCHUCTEMBI

IMpeaMer u 3a7adn KOJIOTHH: yUIeHHE 00 IKOIOTHYCCKHX
(akTopax, yueHHe 0 cOOOLIECTBAX OPraHM3MOB, YYCHHUE O
6uocdepe.

Dkonoruueckue (HPakTopbl, OCOOCHHOCTH UX BO3ICHCTBUS.
Okosoruyeckas XapakTepucTuka Buzaa. [loHstue 00
9KOJIOrn4ecKux cucremax. llemn nuranus, tpoduueckue
ypoBHHU. broreorieHo3 kak sKocHCTEMa.

Buocpepa — riobampHas sSKocucTema. YueHume B. U.
Bepraackoro o 6uocdepe. Pomnp XuBBIX OpraHH3MOB B
omocdepe. buomacca. bumomormueckuit KpyroBopot (Ha
npuMepe KpPYroBOpOTa yriIeposa). OcHOBHBIE
HalpaBJICHUsT BO3ACHCTBUS deloBeKa Ha Ouocdepy.
Tpanchopmanyss €CTECTBEHHBIX JKOJIOTHYECKUX CHCTEM.
OCo0eHHOCTH arpo’KOCHCTEM (arpoLEHO30B).

[IpakTuueckue 3aHATUSL

CocraBieHne CXeM Iepeiady BEmecTB U d3Heprun (1enei
MUTAHUS).
CpaBHUTENbHAS XapaKTEPUCTHKA TMPUPOTHBIX SKOCUCTEM H
arposKOCHCTEM CBOCH MECTHOCTH.

Perienne 3K0I0rM4ecKux 3a1a4.
AHann3 u OLICHKa MHOCJIEACTBUN CcOOCTBEHHOM
NEATeTPHOCTH B OKpYXKalomled cpene, TIT0OANTBHBIX
9KOJIOTHIECKUX MPOOTIEM U ITyTel UX pelIeHuUs.
Okckypcun MHorooOpasue BunoB. Ce30HHBIE HM3MEHCHHS
B TIpHPOJIC.

EcTecrBennrie u HNCKYCCTBCHHBIC OKOCHUCTEMbI

KoHTpoabHbIe paboThI

CamocrositennbHass ~ paboTa  IOATOTOBKa  pedeparos,
MpEe3eHTaINH 110 HKOJIOTUH

OK 10
JIP 10,
17

29

3ader 1o Kypcy
«EctecTBo3HAHHE»

HpaKTI/I‘ICCKI/IC 3aHATHA

KonrponbHbie paboThl

CamocrosTensHas paboTa

OK 10
JIP 10,
17

Bcero:

Ayaut.40
Camoct.9

49

Hroro:

Ayaut.72
Camocr.18

90

YpoBHH OCBOEHHSI yU€OHOTO MaTepraa;




1. — o3HaKOMHUTENIBHBIH (Y3HaBaHUE paHEee U3YUYEHHBIX 0OBEKTOB, CBOICTB);
2. — penpoOAYKTHBHBIN (BBIIOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUIAHKPOBAHNE M CAMOCTOSATEILHOE BBHIITOJHEHUE AEATEIBHOCTH, PEIICHHE HpO6J‘IeMHI>IX
3a/1a4)

XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YUYEBHO! JEATEJILHOCTH CTYEHTOB

XapakTepuCcTHKa OCHOBHBIX BUJIOB JAESATEIHHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX e CTBUI)
ConepxaHue 00ydeHus

OU3NKA

Beenenue PasButHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTh CBOU MBICITH, JIOTHYECKH 0O0CHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCOPHHUMATh 1 aHATH3HPOBATh MHEHUSA COOCCETHUKOB, IPU3HABAS TIPABO APYTOro
YeloBeKa Ha HHOE MHCHHE.

[puBeacHME MPUMEPOB BIUSHUS OTKPHITHIT B PU3NKE HA MPOTPECC B TEXHUKE U TEXHOJIOTHH
MPOU3BOJICTBA

Mexanuka

Kunematnka O3HaKOMIICHHE CO CIIOCO0aMHU OTIMCAaHMS MEXaHMUECKOTO ABIDKCHHS, OCHOBHOI 3amaueit
MEXaHUKH.

W3ydenne 0CHOBHBIX (PM3NUIECKHUX BEIIMYNH KHHEMATHKH: TIEPEMEIICHUS, CKOPOCTH, YCKOPCHUS.

HabmrogeHne oTHOCHTETBPHOCTH MEXaHHYECKOTO ABIKEeHUI. DopMymTHupoBaHre 3aKOHA CIIOKEHHS
CKOpOCTEH.

HccnenoBanue paBHOYCKOPEHHOT'O MPSIMOJIMHEMHOTO JABMKEHU (HA MpUMepe CBOOOTHOTO
IHaacHu:A TeJ'I) 1 PaBHOMEPHOTI'O ABMIKCHUS TEJIa 10 OKPYKHOCTH.

[ToHrMaHKe CMBIC/Ia OCHOBHBIX (DM3HUYCCKUX BEIMYHH, XapAKTEPHU3YIOLIHNX PABHOMEPHOE
JBUKEHHE TeJa M0 OKPY>KHOCTH

III/IHaMI/IKa Ilonnmanue cMbIciia TAaKUX (1)1/1314%01(1/1)( MO}ICJ’I@I\/II, KaK MaT€puaJibHasd TOYKa, MHCpIUaJIbHasA
CHCTEMa OTCYETa.

W3mepenne Macchl Tesa pa3IuYHbIMU crioco0aMu. M3amMepeHune cuit B3auMOJICHCTBHS TEl.
Beruncienne 3Ha4eHNS YCKOPEHHS TET 110 N3BECTHBIM 3HAUEHHSAM JICHCTBYIOIIMX CHII M MacC Tell.

YMeHHe pa3nudaTh CHITy TSDKECTH 1 Bec Tena. OObSICHEHNE U IPUBEACHUE IPUMEPOB SBICHUS
HEBECOMOCTH.

[TpumeHeHne OCHOBHBIX MOHSATHH, (POPMYII ¥ 32aKOHOB JMHAMHKH K PELICHUIO 3a7a4

3aKOHBI COXpaHCHHS B OOBscCHEHHE PCAKTUBHOI'O ABMIKCHHA Ha OCHOBC 3dKOHA COXPAaHCHUA UMITYJIbCA. HpI/IMeHCHI/IC
MCXaHHKE 3aKOHa COXpAaHCHU UMITYJIbCa JJId BBIYUCICHUA H3MEHEHHI CKOpOCTCfI TEJI 1P UX
BSaHMOHCﬁCTBHﬂX.

Brruucienune pa6OTLI CHJI M MI3MCHEHHS KHHETHICCKOU OHEPIruu TeJIa. Brruucienne
MOTEHIUAILHOU OHEPIUu TEJI B I'paBUTAIIMOHHOM II0JIEC. XapaKTepI/ICTI/IKa MPpONU3BOJUTECIBLHOCTU
MaIllMH U JIBUTATEJICH ¢ UCTIOI30BAaHUEM MMOHATHS MOITHOCTH

OCHOBBI MOJIEKYJISIPHOW (DM3UKH M TEPMOANHAMHUKHI

MomnexynspHas pu3uka DopMyIUpPOBAHUE OCHOBHBIX MOJOXKEHUI MOJEKYJISIPHO- KUHETUYECKON TeopuH. Brlnonnenue
9KCICPUMEHTOB, CITY)KalllnX 000CHOBAaHHEM MOJIEKYISIPHO-KHHETHIEeCKOH Teopun. HabOironenue
OpPOYHOBCKOTO IBM)XEHUS U sABJICHUSA UG y3HH.

OrnpenenieHe MapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha OCHOBAHWUU YpPaBHEHUS
COCTOSIHUS HCAIbHOTO Ta3a.

[IpencraBnenue B Buze rpaduka N30XOPHOT0, H300apHOTO U U30TEPMHUECKOTO MPOIIECCOB.
Brruncnenue cpeiHeil KHHETUYECKOW SHEPTUH TETUIOBOTO JBHUYKEHUS MOJIEKYJ M0 U3BECTHOM
TeMmIneparype BeuiecTsa. Mi3mepeHue BiIaKHOCTH BO3/1yXa

TepMoanHAMUKA DKCHepUMEHTATBHOE HCCIIEIOBAHUE TEIUIOBBIX CBOMCTB BelllecTBa. Pacyer KOJIMUECTBA TEIIOTHI,
HEOOXOUMOTO ISl OCYIIECTBICHUS MPOIIECCa IPEBPAICHNUS BELIECTBA U3 OJHOTO arperaTHOro
COCTOSIHHSA B JIPYToe.

Pacuer u3MeHeHus1 BHyTPEHHEW SHEPT UM TeJl, pabOThI U MIEPEIAHHOTO KOJINYECTBA TEIUIOThI Ha
OCHOBaHHH TEPBOT0 3aKOHA TepMOUHAMHUKU. OOBICHEHHE IPUHIIUIIOB ISHCTBHS TEIUIOBBIX MAIINH.

OCHOBBI AMEKTPOAMHAMHUKHI




DNeKTpocTaTHKa

Boruncnenue cui B3auMOACHCTBUS TOUEUHBIX AJIEKTPUUECKUX 3apsI0B.

Brruncnenue Hanps)KEHHOCTU U MOTEHIMANA JIEKTPUYECKOTO OIS OJHOIO U HECKOJIBKUX
TOUYEYHBIX 3apPAJI0B.

W3mMepeHue pa3HOCTH MOTEHIUAIIOB.

[TpuBeneHne npUMEpPOB NIPOBOIHUKOB, JHINEKTPUKOB M KOHJICHCATOPOB.

HaOmonenue siBIeHUS 3MEKTPOCTATHIECKON HHAYKIUH U SBICHUS MOIAPU3ALUH AUDIICKTPHUKA,
HaXOJSIIETOCs B IIEKTPHYECKOM MOJIE.

ITocTOSHHBIN TOK

W3MepeHne MOIHOCTH 3eKTprueckoro Toka. M3mepenne D/1C i BHYTpEHHETO COMIPOTHBIICHHS
HCTOYHMKA TOKA.

COop 1 UCTIBITAaHNE IIEKTPUIECKHUX LETeH ¢ Pa3IHIHBIM COCTUHEHIEM NTPOBOJHNUKOB, pacueT UX
apamMeTpoB.

MaruuTHOE ToJIe

HaOmonenue nelicTBrs MAarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM, KADTHHOK MAarHWUTHBIX MOJIEH.

®opMynupoBaHUE PaBUIa JIEBOM PYKHU AJIsl ONPEACIICHUS HAIPABIICHUS CHIIBI AMIIepa.

Brruncienue cui, AeHCTBYIONMX Ha ITPOBOAHUK C TOKOM B MarHUTHOM T10JI€, OOBSICHEHUE
MIPUHIUIA ASHCTBUS SIEKTPOBUraTeNs.

HccnenoBanue ABIEHUSA 3JEKTPOMATHUTHON MHIYKIIMN.

Konebanus 1 BOIHBI

Mexannueckue Koyeba-
HHA 1 BOJIHBI

[TpuBenenne npumMepoB KoeOaTeNbHBIX ABMKEHUH. VccnenoBaHe 3aBUCUMOCTH IIEPHOIA
KoJieOaHWH MaTEeMaTHIECKOTO MAITHUKA OT €r0 JUIMHBI, MACChl M aMIUIUTY/AbI KOJeOaHNH.
OmnpeneneHne yCKOPEHHUs CBOOOIHOTO MaICHHS C TOMOIIBI0 MAaTEMATHIECKOTO MasiTHHKA.

Habmonenune konebanmii 3Bydarero tena. [IpuBenenne 3Ha4eHUsS CKOPOCTH PacpOCTPaHEHUS
3BYyKa B pa3iIM4YHBIX Cpeax.

YMeHHe 00bACHATh UCIIOIb30BAHUE YIBTPa3ByKa B MEIHIIMHE.

QHCKTpOMaFHI/ITHLIC
KOJieOaHUs U BOJIHBI

Habmonenue ociyutorpaMM rapMOHUYECKHMX KOJIEOaHHH CHUIIBI TOKA B IIETIH.

OOBsicCHEHHE NIPEBPALICHIUS YHEPTUH B HICATbHOM KOJIe0aTeIbHOM KOHTYPE.

W3y4yeHune ycTpoiicTBa ¥ NpUHIMIA ASHCTBUS TpaHc(opmaropa. AHAIIN3 CXeMBI Iiepeadn
3MEKTPOIHEPTUH Ha Ooubine paccTosHus. [IpuBeaeHre NpuMepoB BUIOB PAIHOCBI3U. 3HAKOMCTBO
C YCTpOM- CTBaMH, BXOJAIINMH B CUCTEMY DPaTUOCBA3H.

O6cyxaeHre 0COOCHHOCTEH PacIPOCTPAHCHUSI PaIHOBOJIH.

CBETOBBIE BOJIHBI

[IpruMeHeHne Ha MPaKTUKE 3aKOHOB OTPAYKEHUSI U MPEJIOMIICHHS] CBETa P PEILIEHUH 3a/1au.
Habnronenue siBiieHust qudpakiiu U AUCICPCHH CBETA.

YMeHue cTpouTh N300paxeHus MPEAMETOB, 1aBaeMble JIMH3aMH. PacyeT onTHUeCKON CHITBI
JIMH3BI

DneMeHTHl KBaHTOBOH (u3n

K1

KBaHToBEIE CBOMCTBA CBETA

Habnronenue dotosnexrpudeckoro 3ddexra. Pacyer MakCcHMaIbHON KMHETHUSCKON SHEPTUH
3JIEKTPOHOB NpH PoTodPdeKTe

duzuka aToma

®opmynuposanue nocrynatoB bopa. Habmronenne nuHeiyaToro 1 HENMpepHIBHOTO CIIEKTPOB.

Pacuer 4acTOTHI 1 JUIMHBI BOJIHBI HCITYCKa€MOT'0 CBETa IPH NEPEX0/Ie aToMa U3 OJHOTO
CTAIMOHAPHOTO COCTOSIHUS B JIPYTO€.

OOBsicCHEHHE IPUHIMIIA IEHCTBHSA JIazepa.

du3nka aTOMHOTO AApa u
QJICMCHTAPHBIX YaCTHULL

Habnronenue TpekoB anbha-gacTuil B kKamepe BunscoHa. Perucrpa- 1us saepHbIX H3TYICHUH ¢
MOMOIIBIO cueTynka ['erepa.

Pacder sHEprum CBA3HM aTOMHBIX SEP.

[NoHnMaHWe ICHHOCTH HAYYHOTO MMO3HAHUS MHpPa He BOOOIIE I YeJI0BEYESCTBA B IIEIOM, a JIIs
KaXJIOT0 00YYaIOIIerocs JINYHO, ICHHOCTH OBJIAJICHUS] METOJIOM HAYYHOTO MTO3HAHUS JIJIS
JOCTHKEHHs ycrexa

B JTIOOOM BHJI€ MMPAKTHIECKON JIEATEITHHOCTH

Bcenennas u ee sBomonus

CtpoeHmne u pa3BUTHE
Bcenennoii

OOBscHEHHE MOJIETTH pacIupsonieics BeeneHHO.

IIpoucxoxnenue
CoaHEeYHOH CUCTEMBI

HaGmonenue 38e3, JIyHsl 1 TUTaHeT B Teseckorl. HabmoieHre COTHEYHBIX MSITEH ¢ TIOMOIIBIO
TeJecKona




XUMUA

Beenenue

PackprITHE BKIIa1a XUMHUYECKOW KapTHHBI MUpa B IMHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa.
XapaKTepHUCTHKa XUMHUHX KaK IPOW3BOIUTEIBHON CHITEI 00IIIecTBa

Bakneimme XuMMHYCCKHE
TTOHSTHUS

YMeHHe AaTh ONpeeIeHUE U OIIEPUPOBATh CICAYIOMNMH XUMHUECKUMH MOHITHSMH:
«BEIECTBOY, «XMMUYECKHH 3JIEMEHT», «aTOM», «MOJICKYJa», «OTHOCHUTEIbHBIC aTOMHAS
MOJIEKYJISIPHAsI MaCChI», «HOHY, «AJUIOTPOIHA», «A30TOIBI», «XUMHUIECKAs CBSI3bY,
«QIIEKTPOOTPHLATENEHOCTE), «BAJTEHTHOCTHY, «CTEIIEHb OKUCICHUS», «MOJIb», «MOJISIPHAs Maccay,
«MOJISIPHBIH 00BbEM ra3000pa3HbIX BELIECTBY, «BELIECTBA MOJIEKYJIIPHOIO M HEMOJIEKYJIIPHOTO
CTPOEHUSAY, KPACTBOPBD», «ITIEKTPOIUT U HEINEKTPOIUTY, «INEKTPOIUTHIECKAs JUCCOLUALIHAY,
«OKHUCIJIUTENb U BOCCTAHOBUTEIIbY, «OKUCIICHUE U BOCCTAHOBIIEHUE), «CKOPOCTh XUMHU- YECKOI
peaxImmny», «<XXUMHUYECKOe PaBHOBECUEY, «YTIEPOIHBII CKelIeT»,

«(hyHKIMOHATBHAS IPYIIIaY, KH30MEPU.

OCHOBHBIE 3aKOHBI XUMHH

®opMynupoBaHUE 3aKOHOB COXPAHEHHS MacChl BELIECTB M TIOCTOSTHCTBA COCTABA BEIIECTB.
YcraHOBIIEHHE IPUIMHHO-CICICTBEHHON CBSI3H MEXKY COIAECP)KaHUEM ITHX 3aKOHOB 1 HAITHCAaHUEM
XAMHUYIEeCKUX (pOpMyIT U ypaBHEHHHA. PackpbeiTie GPU3MIECKOTo CMBICIAa CHMBOIMKH [leproanaeckoii
TabIUIB XUMHUECKUX 3eMeHToB /1. . MeHnneneeBa (HOMEpOB 3/IeMEHTa, IepHoa, TPYIIb) U
YCTaHOBJICHUEC HpH‘IHHHO-CHC}ICTBCHHOﬁ CBA3U MCKAY CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHECHHUS CBOMCTB JIEMEHTOB U O6p330BaHHLIX HUMU BCUICCTB B IICpUOAAX U I'pyIimax.

XapaKTepUCTHKA 3JIEMEHTOB MaJIbIX IIEPHOIOB 10 UX IMoJIokeHHIo B Ilepuoamueckoii cucreme /I,
H. Menneneesa.

OCHOBHBIE TEOPUU XUMHHU

YcTaHOBIICHHE 3aBUCUMOCTH CBOMCTB XUMHUUCCKUX BEIIECTB OT CTPOCHHS AaTOMOB 00pa3yOIIIX
MX XUMHYECKUX DJIEMEHTOB.

XapakTepuCTHKa BaKHEUIINX TUIIOB XUMHUECKUX CBA3€H 1 OTHOCUTEILHOCTH 3TOUW TUIIOJIOTHUU.
OOBsICHEHHE 3aBUCHIMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUTHICCKIX PEIICTOK.

DopMyIUPOBaHUE OCHOBHBIX MOJIOKEHUH TEOPUH IEKTPOIIMTUIECKOM TUCCOLMALUU U
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCTUHEHUM.

DopMyIUpPOBaHUE OCHOBHBIX MOJIO0KEHUH TEOPUH XUMHUECKOTO CTPOEHUS OPraHUYECKUX
COEIMHEHUH U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOICTB BaXKHEUIIINX MPEJICTABUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUI

BakHelimue BeliecTsa u
MaTepHabl

XapaKkTepuCTHKA CTPOCHHS aTOMOB U KPHUCTAJUIOB M HA 3TOW OCHOBE — OOIINX (PU3HUCCKUX U
XAMHYECKHX CBOMCTB METAJUIOB M HEMETAJIIOB. XapaKTepUCTHKA COCTaBa, CTPOCHHUS, CBOHCTB,
MTONYYCHUS ¥ IPIMEHEHHUE BaKHEHUIIINX HEMETAJLIOB.

XapakTeprcTHuKa COCTaBa, CTPOSHHS U OOIINX CBOWCTB BaKHEHITNX KIACCOB HEOPTaHUIECKUX
COEIMHEHUH.

OmnmcaHne cocTaBa M CBOMCTB BYKHEHIIINX MPECTABUTEIICH OPTaHMYSCKUX COSTHHEHIN:
METaHOJIa ¥ 3TAHOJIA, CJIOKHBIX 3(QHUPOB, )KUPOB, MBLI, KAPOOHOBBIX KUCIIOT (YKCYCHOU KHCIOTHI),
MOHOCaxapuoB (TJIOKO3bI), TUCAXapua0B (caxaposbl), MoJIMcaxapuaoB (Kpaxmana

1 1eJUTIOJI03b]), aMHHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX M CHHTETHUYSCKUX OJTMMEPOB

XHAMUYECKUH SI3BIK H
CHUMBOJIHKA

Hcnonp3oBaHue B yueOHOM U TpodecCHOHATEHON IeATEIEHOCTH XUMHYECKIX TEPMIHOB H
CHMBOJIUKH.

HaspiBaHre M3y4yeHHBIX BEIIECTB MO0 TPUBHAIBHOW UITH MEXIYHAPOIHON HOMEHKJIAType U
OTpaXE€HHE COCTaBa ITUX COSAMHEHUN C TIOMOIIBIO XUMUIECKUX (HOPMYII.

OTpakeHne XUMUIECKUX MPOIIECCOB C IOMOIIBI0 YPABHEHUH XUMHUECKHUX PEaKIIHi

XuMHIeCKHe peaknuuu

OOBsICHEHHE CYHIHOCTHU XUMHUYCCKUX MMPOLCCCOB. Knaccmbymaunﬂ XUMHYCCKUX peaKuHﬁ 10
Pa3JINYHbIM IIPU3HAKaAM

XUMHUUECKUN IKCTIEPUMEHT

BBIHOJ'IHCHI/Ie XUMHUYCCKOI'O 3KCHepI/IMeHTa B ITIOJTHOM COOTBETCTBHUHU C HpaBI/IHaMI/I TCXHUKHU
0€e30MacHOCTH.
Habnronenue, GUKCHpOBaHKUE U OIMCAHUE PE3Y/IHTATOB MTPOBEACHHOTO YKCIIEPHMEHTA




Xumudeckasi HHpOpMarLys

[TpoBeneHue caMoCTOATENILHOTO MOMCKA XUMHYECKOH MH(OPMALMK C HCIIOJIb30BAHUEM
Pa3JIMYHBIX KCTOYHUKOB (Hay4YHO-TIONYJISIPHBIX M3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WnrepHera);

UCIIOJIb30BaHKUE KOMIIBIOTEPHBIX TEXHOJIOTHH JUIsl 00pabOTKH U nepeaayn XMMHIECKOH
HHPOPMAILIUH H €€ TPECTABICHHUS B Pa3INIHBIX (PopMax

[MpodunbHoe 1
npo¢hecCHOHAIBHO 3HAYUMOE
coziepKaHue

OOBsSCHEHHE XUMUICCKHX SBICHUI, MPOUCXOIAIINX B IPUPOE, OBITY U Ha IPOU3BOJICTBE.

ColutoieHre paByiI SKOJIOTHYECKH IPaMOTHOT'O TIOBEJICHHUS B OKPY- JKaloIleH cpejie.

OlieHKa BITHSHHUS XUMHUYECKOTO 3arpsI3HEHUS OKPYIKAIOIIeH Cpe/ibl Ha OPraHu3M YelIoBeKa U
JPYTHe )KUBBIE OPTaHU3MBI.

CobmroeHue npaBui 6e30MacHOro oopalieHus ¢ TOPIYUME U TOKCHY- HBIMH BELIECTBAMH,
71a00paTOPHEIM 000PYIOBAaHHEM.

KpuTnueckas olleHKa JOCTOBEPHOCTH XUMHYECKON HH(DOPMAIIHH, IOCTYMAOIICH U3 PAa3HBIX
HCTOYHHUKOB

BHOJIOT' A

buonorms —
COBOKYITHOCTB HayK O YKHBOI
npupoae. MeTosl HayIHOTO
MMO3HAHMS

R Auanoruu

3HAKOMCTBO C OOBEKTaMHU U3yUCHHST OHOJIOTHH.
BersiBiieHHe poi OMOJIOTHU B ()OPMHUPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHEI
MHpPa ¥ IPAKTHYECKON NeSTeIBHOCTH JFOICH.

Krnerka

3HAKOMCTBO C KIIETOYHOU TEOpPHEN CTpOeHHsI OpraHn3MoB. IlomdydeHne npeacTaBleHUs O pOIU
OpraHUYeCKUX U HEOPraHUYECKUX BEUIECTB B KIIETKE.

3HaHHe CTPOCHUS KIIETOK 110 Pe3yJbTaTaM paboThl CO CBETOBBIM MHKPOCKOIIOM.

YMeHue onuceBaTh MUKPOIPENapaTsl KJIETOK PACTCHUN. Y MEHHUE CPaBHUBATh CTPOCHUE KIIETOK
PacTEHM U KUBOTHBIX II0 TOTOBBIM MHUKDOIIPENapaTaM.

Opranusm

3HaHNE OCHOBHBIX CITIOCOOOB pa3MHOKCHHUSI OPTaHIU3MOB, CTAJIHii OHTOTCHE3a Ha IIPUMeEpe
YEJIOBEKA.

3Hanne MPUYMH, BBI3bIBAIOINX HAPYIICHUA B pa3BUTUN OPraHU3MOB. YMeHue mojab30BaThCs
TEHETUYECKOM TEPMUHOJIOTUEN ¥ CUMBOJIMKOMU, pelIaTh IPOCTEHIINE FEHETUIECKHE 3a1auH.

3HaHue 0COOEHHOCTEH HACIEICTBEHHOW M HEHACIIEICTBEHHON N3MEH- YUBOCTH U UX
OMOJIOTUYECKOM POJIH B 3BOJIOIIUHN JKUBOTO

Bun

YMeHne aHaJIu3UpOBaTh U OIICHUBATh Pa3IUYHbIC THIIOTE3bI MPOMCXOXKICHIUS KU3HU Ha 3eMIle.

YMeHue NpoBOAUTH OIHCaHUE 0cO0eil OJHOTO BHAA IO MOP(HOIOTHIECKOMY KPUTEPHIO.

Pa3Burue criocobHOCTEH SCHO U TOYHO M3JIaraTh CBOM MBICIIH, JJOTHYECKH 000CHOBBIBATH CBOIO
TOUKY 3peHHs], BOCIPUHUMATh U aHAJH3UPBATh MHEHHS cOOECeTHUKOB, IPU3HABAs IIPABO APYroro
YeJI0BeKa HA NHOE MHEHUE.

YMeHHe 10Ka3bIBaTh POJICTBO YEeJIOBEKA M MIICKOMUTAIOIINX, OOIIHOCTh M PABEHCTBO
YeJI0BEUECKHX pac

DKOCHUCTEMBI

3HaHHe OCHOBHBIX IKOJIOTMIECKUX (PaKTOPOB M UX BIUSHUS HA OPraHU3MBI.

3HaHUE OTINYUTEIBHBIX TPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpO3IKOCHCTEM.

TMonyyeHue IpeACTABICHUS O CXEME SIKOCUCTEMbI Ha IpuMepe orochepsl.

JleMOHCTpaus YMEHHS TOCTAHOBKH IICJICH eI TeIbHOCTH, TNIAHUPOBAHUE COOCTBEHHOMN
JEeSITeTIBHOCTH JIJIS1 TOCTHYKEHUS TOCTABJICHHBIX IEJIeH, MPEABUICHUS BO3MOKHBIX PE3yJILTATOB 3TUX
NCHCTBU, Opra- HU3aluu CAMOKOHTPOJISL M OIIEHKHU TOTYYEeHHBIX PE3YJIbTATOB.

OO0ydeHne coOII0ICHUIO IPABIII TIOBEICHUS B IPUPOJE, OEPEKHOMY OTHOIIEHHUIO K
OHMOIIOTUYECKUM 00BeKTaM. (PACTCHUSAM M XKHBOTHBIM H UX COOOIIECTBAM) U HX OXpaHe




3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI
3.1. TpeOoBaHus K MATEPHAJIBLHO-TEXHHYECKOMY 00ecne4YeHHI0

MarepuajibHO-TeXHHYECKOe o0ecriedeHue
Y4eOHbIil KaOWHET
O06opynoBaHue yueOHOTo KabuHeTa:
[Tocagounbie MeCTa O KOJIMYECTBY 0OYYaIOLINXCS CTYIEHTOB;
Pabouee mecto npemnonaBarens
TexHuueckue cpeicTBa 00y4eHus:
Tenesuzop 21 Jxu LG 47LK 5300KK
My3sbikanbHbii HeHTp «IlaHacoHuK»

Nudopmanuonnoe odbecrieyeHue 00ydeHus

OcHoBHas:

1. Anekcamna U.1O. EcrectBo3nanue - . - M.: "[Ipocsemienue”,2015
2.Anekcammna M.10. EctectBo3nanue - 11. - M.: "IIpoceemenne",2008

UHTEPHET-PECYPCHI

http://www.researcher.ru/ uaTepaer-nioptan «MccinenoBareiabckast JesITEIbHOCTh IIKOJILHUKOBY
http://www.1september.ru/ u3narensckuit 1om «llepBoe ceHTAOPS»

http://Www.it-n.ru/ ceTb TBOPUYECKUX yUHTENIEH

http://en.edu.ru ecrecTBeHHO-HAyYHBIH MTOPTAT

http://www.km.ru mynsrunopran KM.RU

http://www.vschool.ru/ Bupryansaas mkona KM.ru

http://www.allbest.ru/union/ Coro3 o6pa3oBarenbHbIX caliTOB - mpoekTa Allbest.ru.



4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JTACIATITAHBI

KOHTpOJIb H OHCHKA pPE3YIbTAaTOB OCBOCHUA yqe6H0171 JUCHUIINIMHBL OCYIICCTBIIAKOTCA
npenoaaBarCyicM B IIPOLCCCE MPOBCACHUSA IMPAKTHUICCKUX SaHHTHﬁ, TCCTUPOBAHHA, CCMUHAPCKUX
38.H$ITPII>1, a TaKXXC BbIIIOJIHCHUA O6y‘laI-OI_HI/IMI/ICH HUHAUBUAYAJIIbHBIX SaﬂaHHﬁ, HarucCaHusA

pedeparos.



PesyabTaTnl 00yyeHus

(I)OprI H METOAbI KOHTPOJIA U

OK,

(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS) OLIEHKH Pe3yJIbTaTOB JIP
o0yueHust
JUYHOCHDBIX TectupoBanue;
— YCTOMYMBBIM MHTEPEC K UCTOPUU U JTOCTUKECHUSAM B YCTHBIM U IUCBMEHHBIN OIIPOC;
00J1IaCTH €CTECTBEHHBIX HAayK, YyBCTBO F'OPJIOCTH 32 3alMTa J0KIa10B, pedeparos, OK 10
POCCUICKHE €CTECTBCHHBIC HAYKH; IIpe3eHTalNH; TP 10
— TOTOBHOCTb K IIPOJIOJIKEHUIO 00pa30BaHus, cobecesioBaHue, 3cce, 17

MOBBIIICHUIO KBATH(DUKAIIMU B U3- OpaHHON
podecCHOHATBHOM JIEATSIIBHOCTH C HCITOJIb30BAaHUEM
3HaHU# B 00J1aCTH €CTECTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHNE 3HAYMMOCTU KOMITETCHIIUH B
00J1acTH €CTECTBCHHBIX HAYK JJIs YeJIOBEKa U O0IIeCTBa,
YMEHHUE UCIOJIb30BaTh TEXHOJIOTUYECKUE JIOCTUKCHHUS B
obacTi (pU3MKH, XMMUHU, OUOJIOTHH JJIs TIOBBIIICHHSI
COOCTBEHHOT'O MHTEIUICK- TYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MPO(ECCHOHATTBHON eI TETLHOCTH;

— YMEHHE MPOaHATU3UPOBATh TEXHOTEHHBIE MTOCIICACTBHUS
JUTSL OKpYKalolen cpenibl, ObITOBOM 1
IIPOU3BOJICTBEHHOM JCATEILHOCTH YCIIOBEKA;

— TOTOBHOCTH CAMOCTOSTEIIHBHO J0OBIBATH HOBBIE IS CEOS
€CTECTBEHHO-HAYYHBIC 3HAHUS C UCIIOJIb30BaHUEM ISt
3TOrO JIOCTYITHBIX UCTOYHUKOB HH(OPMAIINH;

— YMEHHE YIPaBJIATh CBOCH TTO3HABATEILHOU
JeSITeIBHOCTBIO, IPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO PA3BUTHS;

— yYMEHHE BBICTPAHBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHHUSI B KOMaH/Ie TI0 PEHICHUIO OOIIHMX
3aJ1a4 B 00JIaCT €CTECTBO3HAHMS;

MemanpeomemHublXx:

— OBJIaJICHUE YMEHUSIMHU U HaBBIKAMU PA3TMUHBIX BUIOB
MT03HABATEIbHOM J1€ATEb- HOCTH JUIsl U3yUEHHS pa3HbIX
CTOPOH OKPYXaroIIEr0 €CTECTBEHHOIO MUPA;

— MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HabyroIeHM ST, HAYYHOT'O SKCIIEPUMEHTA) ISl U3y4YEHUs
Pa3IMYHbBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHPA, ¢ KOTOPBIMH BO3HUKAET HEOOXOAMMOCTb
CTaJIKMBAThCS B MpoecCUOHANbHON cdepe;

— YMEHHE ONPENENATh LEIH U 3a1a4M JeATEIBHOCTH,
BBIOMpATh CpeACTBa ISl UX JOCTH)KEHUS Ha IPAKTHKE;

— YMEHME HCIIO0JIb30BATh Pa3IMYHbIE HCTOUHUKH JUIS
MOJIy4YEHUsI ECTECTBEHHO- HAyYHON MH(pOpMaluu U
OLIEHMBATD €€ JIOCTOBEPHOCTD Il JOCTUKEHUS ITOCTaB-
JICHHBIX IIeJIeH U 3a7a4;

npeoMemHubIX.

— cOopMHUPOBAHHOCTH MPEICTABICHUN O TIEJTOCTHOM
COBPEMEHHOM €CTECTBEHHO- HAYYHON KapTHHE MUpa,
MIPUPO/IE KaK €IMHOM 1IeJIOCTHOM cucTeMe, B3auMOCBSI3U
YeJI0BeKa, MPUPOABI U 00IIeCTBA, TPOCTPAHCTBEHHO-
BpEMEHHBIX MaciuTabax BceneHnHoii;

— BIAJCHHUE 3HAHUSIMH O HanOOJee BAXKHBIX OTKPBITUSAX U
JOCTUKEHUSIX B 00J1aCTH €CTECTBO3HAHMSI, TOBIHSIBILINX
Ha 3BOJIIOIHIO IIPEACTABICHUN O IPUPOAL, HA pa3BUTHE

MPAKTUYECKOE 3aHITHE,
CEMUHAPCKOE 3aHATHE,
QG epeHIIMPOBAHHBIN 3a4eT.




TEXHUKHU U TEXHOJIOTUH;

c(OPMHPOBAHHOCTH YMEHUSI IPUMEHSTh
€CTECTBEHHOHAYYHbIEC 3HaHUS JUIsl OOBACHEHUS
OKPY’KaIOIIKX SIBJICHUH, COXPAHEHHUS 310POBbS,
obecrieyeHns: 6€30MaCHOCTH KHU3HEIEATEIbHOCTH,
Oepe’KHOr0 OTHOLIEHHS K MIPUPOJIE, PALIMOHATBHOTO
IIPUPOJOIOJIB30BaHNs, a TAK)KE BBIIIOJTHEHUS POJIU
IpPaMOTHOTO IOTPEOUTES;

c(OPMHUPOBAHHOCTh NPEACTABIECHUN O HAYYHOM METO/Ie
IIO3HAHMS IIPUPOJBI U CPEICTBAX U3YYCHUS Meramupa,
MaKpoOMHpa U MUKPOMUDA; BIIaZICHUE TPUEMAMHU
€CTECTBEHHO-HAYYHBIX HAOIIOJJCHUM, OIIBITOB,
HCCJIEIOBAaHUM U OLICHKHU JIOCTOBEPHOCTU IOJIYYEHHBIX
pe3yJIbTaTOB;

BJIa/ICHAE NOHATUIHBIM allllapaTOM €CTECTBEHHBIX HAYK,
II03BOJIAIOIIMM [103HaBaTh MUP, Y4aCTBOBATh B
JUCKYCCHAX I10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
MCIIOJI30BAThH PA3IMYHbIC HICTOYHUKN MH(DOPMAITUH JIS
MOJITOTOBKHM COOCTBEHHBIX Pa0bOT, KPUTHUECKH
OTHOCHUTKCS K coobmenusiMm CMU, coxeprxammm
Hay4YHYI0 MH()OPMALUIO;

c(OPMHPOBAHHOCTH YMEHHI MOHUMATh 3HAYMMOCTb
€CTECTBEHHOHAYYHOT'0 3HAHMSI ISl KaKJIOTO YEJIOBEKa
HE3aBUCHMO OT €ro MPpoeCCHOHATBHOMN 1S TETLHOCTH,
pa3nuyath (haKkThl U OLEHKH, CPABHUBATH OLIEHOYHbIE
BBIBO/JIbI, BUJIETh UX CBA3b C KPUTEPUSIMH OLIEHOK U
CBSI3b KPUTEPUEB C ONPEIECIIEHHON CHCTEMOU
LEHHOCTEH.




I[MPUMEPHBIE TEMbI PEGEPATOB (JJOKJIAIOB),
VHJVUBUAYAJIBHBIX IIPOEKTOB
1. Marepwusi, GOpMEI €€ IBHKCHUS U CYIIECTBOBAHISL.
2. Ilepsslii pycckuii akagemuk M. B. JlomoHOCOB.
3. HckyccTBO 1 npoliecc HO3HAHMUS.
4. ®uznka 1 My3bIKaIbHOE HCKYCCTBO.
5.11BeToMy3BIKa.
6.0u3nKa B COBPEMEHHOM IHPKE.
7. duznueckre METOAbI NCCIIEIOBAHMSI ITAMSITHUKOB UCTOPHH, apXUTEKTYPhI ¥ IPOU3BENICHUN HCKYCCTBA.
8. HayuHo-TexHMYeCKHui mporpecc u mpoOIeMbl 3KOIOTHH.
9. broTexHOMOTHS ¥ TeHHAs HHXCHEpHI — TexHoorun X X1 Beka.
10. HanoTexHONOTHA KaK IPHOPUTETHOE HATIpaBJICHUE Pa3BUTH HAYKH U MMPON3BOACTBA B Poccuiickoit @enepanum.
11. Oxpana oxpy>karomei cpeibl OT XUMHIECKOTO  3arps3HCHHUS.
12. PacTBOpPHI BOKPYT HAC.
13. YcrpaHeHue )KeCTKOCTH BOJIBI HA MPOMBIIICHHBIX TPENPUATHSX.
14. Vcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOI XHMUH.
15. VrieBozp! U UX POJIb B XKHBOI MPUPOIE.
16. JXKupbl Kak NPOAYKT MUTAHUS U XMMUYECKOE CHIPbHE.
17. HexBaTka Npo/I0BOJILCTBHUS KaK I7100ajIbHas MpodiieMa YeJI0BeuecTBa U Iy TH €€ PEIICHUS.
18.CpencrBa rurueHsl Ha OCHOBE KHCIIOPOJICOIEPKAIINK OPTaHUYECKUX COSINHEHUIH.
19. CunTeTnyecKre MOIOIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.
20. NepunnT Genka B MUIIEBBIX MIPOLYKTaX U €ro MPEOJOICHIE B paMKaxX IJ100aIbHON POJOBOIBCTBEHHOM
MPOTPaMMBI.
21. B. U. BepnHanckuii u ero yaeHue o omocdepe.
22 .VcTopusi 1 pa3BUTHE 3HAHHH O KIICTKE.
23. Oxpy>karolias 4eJI0BeKa Cpe/ia M €€ KOMIIOHEHTHI: pa3JInYHbIC B3TIIABI HA OHY IIPOOIeMy.
24, Tlonmynsauysi KaK eAWHHULA OHOJIOTMYECKOW 3BOJIOIHH.
25. Tomymnsauust Kak SKOJIOTrHYecKasl eTUHUIIA.
26. CoBpeMeHHbIE B3IJIsIbl HA OUOJIOTHYECKYIO SBOJIOLUIO.
27. CoBpeMeHHBbIE B3IJIIbI HA IIPOUCXOXK/ICHHE YEJIOBEKA: CTOJIKHOBEHUE MHEHHI.
28. CoBpeMEHHBIC METOJBI HCCIICOBAHUS KIICTKH.
29. Cpenpl oOUTaHHS OPTaHU3MOB: IPHYMHBI  Pa3HOOOpa3usl.

Kpurepun oneHuBanus oreera Ha AudepeHunpoOBaHHOM 3a4eTe

OHCHKa «OTJIIUYHO» J'IOFI/ILIHI)II\/'I, COI[Cp)KaTeJ'II)HI)II\/JI OTBCT, UCITIOJIb30BaHa IIpaBUJIbHAA
TCPMUHOJIOT U
YCTKHUEC OTBETHI HA JOITOJHUTCIIBHBIC BOIIPOCHI;
3HaHHUC peKOMeHHOBaHHOﬁ HOHOHHHTGHLHOﬁ JINTCPATYPBHI.

OrneHka «XopoIo» XOpOILIN, YBEPEHHBII OTBET HA TEOPETUYECKUE BOIIPOCHI, HO MTPH
OTBETE JOIYCKAKTCSA HE3HAUYNUTEIbHBIE HETOYHOCTH;
YETKHE OTBETHI Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI, HO IIPH 3TOM
JIOMYCKAIOTCS OJTHA-/IBE OIINOKY;
3HaHWE PEKOMEHI0BAHHOMW JOTOJHUTEIBHON JIUTEPATYPBI.

Onenka ¢;1ab0 yCBOEGH MaTepHuall ydeOHOW porpaMMel;
«yJIOBIIETBOPUTEIHHOY 3aTpyAHEHUS MPH OTBETE Ha JOTIOJHUTEIBHBIE BOIIPOCHI;
cy1aboe OPUEHTHPOBAHKE B IONIOJHUTEIILHON JIUTEPATYPE.
Onenka OTCYTCTBHUE 3HAHUH MO MPOWJCHHOMY MPEAMETY, CEphe3HbIE
«HEYIOBJIETBOPUTEIHLHOY OIMOKH B OTBETE, BIaJICHUE OT/ICIBHBIMU (haKTaMH y4eOHOTO
MarepHaa;

OTKa3 OT OTBCTA,
HE3HaHUE JOIOJHUTEILHOU JINTCPATYPHI.




