MunucTepcTBO KynbTypbl PecniyOnuku TaTapcTan
['ocynpapcTBeHHOE aBTOHOMHOE MPOQeCcCHOHAIbHOE 00pa30BaATENBLHOE YUPEKICHUE
«HmxHexkaMcKuil My3bIKanbHbIA KoJuieK uMeHn Cannxa CaiiganeBay

«YTBEPXIAIO»

ZupexTop
O.B.Ilpokomnsesa

«29» aBrycra 2023r,

PABOYAS ITPOT'PAMMA
005132TEeJILHOT0 Y4€0HOI0 npeaMera
OVIIL.07 EcTecTBO3HAHME

no cnenuanbHocT  53.02.04 «BokanabHOE HCKYCCTBO»

(Yenyonennas noocomoexa cpedne2o npogheccuonanvroeo 0bpazoeariis)

r. Hmxuekamck
2023



OJJOBPEHO

MpeIMETHOU (IIUKIIOBOW) KOMHCCHEH
«O01eo0pa3oBaTeIbHBIX, TYMAaHUTAPHBIX U
COLIMANIEHO-9)KOHOMHYECKUX JUCITUTITIHY
npotokoi Ne 11 ot 15.06.2023 1.
IIpencenarens IILIK JI. M. IIneTHeBa

Pabouass mporpamma y4eOHOW AMCHMITIMHBI st crenuanbHocTed 53.02.04 «BokanbHOE
HCKYCCTBO» pa3paboTaHa B COOTBETCTBUHU ¢ TpeboBaHUsAMU DeepalbHOTO roCyAapCTBEHHOTO
00pa3oBaTENBFHOTO CTaHAApPTa CPEeIHEr0 NMPOPECCHOHATHLHOTO 00pa30BaHUs, yYTBEP)KICHHOTO
npukazamMu MuHuctepcTBa obOpazoBanuss U Hayku Poccuiickoit ®enepammuu Nel381 ot
27.10.2014 r. (c u3menenusiMu u gomnoiaHeHussMu ot 17.05.2021 r.)

Opranuzanus-pa3padoTuukK: I'AIIOY «HwukHekaMCKUM My3bIKaJIbHbIN KOJUIEIK UMEHU
C. Caiinamena

Pa3paborunk: [Mamcytnunosa O.B., mpenogasatens

PenienseHTsI: ITnernesa JI.M., npenonasarens 'AIIOY
«HMK nm. C.Caiinamesa»
Xapuronosa H.JI., npenogasarens 6uonoruu
'ATIOY «HIIK um. E.H. Koponesay



Conep:xkanue
[TacriopT mporpaMMbl y4eOHOM AUCIUTUIHHBI.
CtpyKTypa U copepkaHrue yaeOHON AUCITUTLIHHBI.
VYcnoBus peanyzanuy IporpaMMbl YA9€OHON AUCITUTUTHHBI.

KoHuTposb u o1ieHka pe3ynbTaToB y4eOHOM IUCHUIUIHHEIL.



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEBHOU JJUCHUTLJINHBI

1.1. ObaacTh NpUMeHeHHUs TPOrPAMMBI
Pabouas nporpamMa y4eOHOM JUCHUIUIMHBI SBJSIETCS YACThIO IPOrPaMMbl IIOJTOTOBKH
cnenuanuctos cpeanero 3seHa (IIIICC3) B coorBercTBun ¢ ®I'OC 1o crnenuansHoctu 53.02.04
«BokaJlbHOE HCKYCCTBO.

1.2. Mecro y4yeOHOH MCUMIUIMHBI B CTPYKType OCHOBHOIl mpogeccHOHAIbHON

00pa3oBaTeJIbHOM POrPaMMbI
OV11.00 O0uieobpa3oBaTenbHblid yUeOHBIN UK
OVII.00 O6s3aTenbpHBIC TPEAMETHBIE 00JIaCTH
OVII.07 EcrecTBO3HaHME

1.3. Hean m 3agaum y4yeOHOW AMCUUIJIMHBI — TPeOOBAaHUS K Pe3yJbTaTaM OCBOEHMSI
y4eOHOH TUCHHILIMHBI

OcBoenue coaepkanusi yueOHO# muciuminHbel «EcTecTBo3HaHME» OOecneunBaeT OCTHXKEHUE
CTYJEHTAMHU CJEIYIOIIMX PE3YIbTaTOB:

JIMYHOCTHBIX:

—— YCTOWYUBBIA HMHTEpPEC K HCTOPUU U JIOCTHKCHHUSIM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIE HAYKH;

—— O0OBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMH B O0JACTH E€CTECTBEHHBIX HAyK IS
YyelnoBeKa U OOIIeCTBa, YMEHHE MCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHXKEHUS B 00JacTH (PU3UKH,
XUMUHU, OMOJIOTHH JUIsl TIOBBIIMICHUS] COOCTBEHHOTO WHTEJUICKTYaJIbHOTO Pa3BUTHUSI B BBIOPAHHOM
npodeccroHanbHOI 1eATENbHOCTH;

—— YMEHHE NMPOaHATU3UPOBATh TEXHOTEHHBIE IMOCICACTBHS I OKPYKAIOIICH CPebl,

OBITOBOW M MPOU3BOACTBEHHOM €ATEILHOCTH YETIOBEKA,;

—— FOTOBHOCTH CAMOCTOSITEIILHO JI0OBIBATh HOBBIE JIsl CEOsI €CTECTBEHHO-HAYYHBIC

3HAHUA C UCTIOJIB30BAHUEM JJISl 3TOTO JIOCTYIHBIX UCTOYHUKOB HH(POPMAIIHH;

—— YMEHHE YIPABJISITH CBOCH MO3HABATEIHHOU JEATEIHHOCTHIO, TIPOBOIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:
—— OBJIQJICHUE YMEHHMSIMHU W HAaBBIKAMHU DPA3JIMYHBIX BHUJOB IMO3HABATEILHOWU ACATEIHHOCTU IS
M3Yy4YEHUs Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIONEHUS, HAYYHOTO SKCIICPUMEHTA) IS
M3YYECHUS PA3IUYHBIX CTOPOH ECTECTBEHHO-HAYYHOW KapTHHBI MHpa, C KOTOPBHIMH BO3HHKAeET
HEO0OXOJUMOCTh CTAJIKUBATHCA B MPO(deCCUOHATBHOM cdepe;

—— YMEHHE ONpPEeNsITh e U 3a/1a4H JIeATEIbHOCTH, BHIOMPATh CPEACTBA [Tl KX

JOCTHKEHHS Ha TIPAKTHKE;

—— YMEHHE UCTOJIb30BaTh PAa3IMUHbIE ICTOUYHUKH JIJISl TOJIYYEHHS] €CTECTBEHHO-

Hay4YHOU MH(OpPMAIIUU U OIIEHUBATH €€ JOCTOBEPHOCTH JJIS TIOCTHKEHHS TIOCTaB-

TICHHBIX [IeTIeH U 3a/1a4;

NnpeIMeTHbIX:

—— c(hopMHpPOBAaHHOCTH MIPEJICTABICHUI O IIETTOCTHOW COBPEMEHHOM €CTeCTBEHHO-

Hay4YHOW KapTHHE MHUpa, MPUPOJIE KaK €IMHOW IIEJOCTHON CHCTEME, B3aMMOCBS3M YEJIOBEKa,
MIPUPOJBI M 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MacIITadax

Bcenennoi;

—— BIIaJICHHE 3HAHUSIMH O HanOoJiee BAXKHBIX OTKPBITUSAX U JOCTHIKEHUSIX B 00JacTH

€CTECTBO3HAHMSI, TTOBIUSBIINX HA YBOJIOIHUIO MPEACTABICHUI O MPUPOJIE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHII;

— c(OpPMHUPOBAHHOCTh YMEHHS TPHUMEHITh €CTECTBEHHO-HAYYHBIC 3HAHUS I OOBSICHEHHS

OKPYKAIOIIUX SBJICHHI, COXPAHECHHUS 3/I0POBBs, 0OecTieueHUs] 0€30MaCHOCTH KU3HEACSITEITLHOCTH,
OepeXKHOr0 OTHOUIEHMSI K MPUPOJIE, PALIMOHATIHLHOIO MPUPOAONOIB30BaHNUs, a TAK)KE BBHIIIOJHEHUS
POJH TPAMOTHOTO TIOTPEOUTENIS;



—— c(hopMHpPOBAaHHOCTH MPEJICTABICHUN O HAYYHOM METO/E MMO3HAHUS IPUPOJIBI U

CpeACTBax M3Y4YEHUs] MeraMHpa, MaKpOMUpa 1 MUKPOMHUPA; BIaIcHUE TpHEeMaMH
€CTECTBEHHO-HAYYHbIX HAOJIOJICHUI, OMbBITOB, MCCIEAOBAHUNA M OIEHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB;

—— BIJIaJICHHE MOHSATUIHBIM anmnapaToM €CTeCTBEHHBIX HAayK, MO3BOJISIOIIMM I[103HABAaTh MUD,
y4acTBOBaTh B JUCKYCCHUSX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAM, HCIIOJIB30BaTh PA3IUYHbIC
HCTOYHUKU MH(OPMALIUU AJIs1 HOJTOTOBKU COOCTBEHHBIX

paboT, KPUTUYECKH OTHOCUTHCS K coobmenusMm CMMU, copepkaium HayqHYIO

nHpopMaIuo;

—— c(pOpPMHPOBAHHOCTh YMEHHH MOHUMAaTh 3HAYMMOCTh ECTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro NpodecCHOHANbHON AEATEeIbHOCTH, pa3inyaTrh (PaKThl U
OLIEHKH, CPaBHUBATh OILICHOYHBIC BBIBOJBI, BUIECTh HMX CBSA3b C KPUTEPUSIMU OICHOK U CBS3b
KPUTEPHUEB C OINPECICHHON CUCTEMOM LIEHHOCTEM.

B pe3yabrare ocBoeHHsI y4eOHOH JMCHUILUIMHBI Y BBINYCKHUKOB (POPMHPYIOTCSH
ceayoue KOMIEeTeHIHH:

OO0mme KOMNeTeHIMN:

OK 10. Hcnomp3oBath B TPO(HECCHOHAIBLHOW IEATCILHOCTH YMEHHSI W 3HAHUS,
MOJIyYeHHbIE OOYyYaloIIMMHCS B XOJ€ OCBOCHHSA YYEOHBIX MPEIMETOB B COOTBETCTBHH C
(benepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIBHBIM CTAaHIAPTOM CPEIHEr0 00IIeT0 00pa30BaHU.

JIN4YHOCTHBIE Pe3yJIbTAThI:

JIP 10. bepexiuBo OTHOCSIIMKCA K MPUPOJHOMY HAclIEIUI0 CTpaHbl W MUDA,
MPOSABISAIONINN COPMUPOBAHHOCTH SKOJOTHUECKON KYJIbTYphl HA OCHOBE IIOHUMAHUS  BIIUSHUSA
COLIMAJIbHBIX, OJKOHOMHMYECKHX U  INPOPECCHOHANIbHO-TIPOU3BOJACTBEHHBIX  IPOLIECCOB  HA
OKpY’Kalolllyro cpeny. Belpaxaromuid JesTeIpHOe HENpHUSITHE ACUCTBUM, MNPUHOCAIIUX BpE
MPUPOJIEC, PACHO3HAIONIMM OMAaCHOCTU Cpeabl OOUTaHMs, NPEIYNPEKIAOUUNA PUCKOBAaHHOE
MOBE/ICHUE APYTUX TPaKIaH, MOMYISIPU3HPYIOMIMA CIIOCOOBI COXPAHEHUS MaMSTHUKOB MPUPOJIBI
CTpaHbl, PErHMOHa, TEPPUTOPUHU, IIOCEICHUS, BKIIOYCHHBIM B OOIIECTBEHHbIE HWHUIIMATHUBHI,
HampaBlIeHHbIE Ha 3200Ty O HUX.

JIP 17. IlposBisitonuii cO3HATETLHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCTIEUTHON MpodeccroHalbHOM 1 00IeCTBEHHOU NesTenbHOCTH. [ mOKopearupyrommii Ha
MOSIBJIEHHE HOBBIX (DOPM TPYIOBOM IEATETLHOCTH, TOTOBBINM K UX OCBOEHUIO.

1.4. KoaunuyecTBO 4YacoB Ha OCBOeHHE NnporpaMmmbIl y‘leﬁHOﬁ AUCHUIIJIMHBI B
COOTBETCTBHHU C y'—ICﬁHBIM IJIAHOM

PexomeHIyeMoe KOIM4ecTBO YacoB Ha OCBOEHHE MTPOrPaMMBI TUCITUTLIHEL:
MaxkcumanbHoi yueOHOI Harpy3ku ctyaeHTta 90 yacoB, B TOM YHCIe:
O0s13aTenbHON ayIMTOPHOHN Y4eOHOH HAarpy3KH CTy/IeHTa /2 Jaca;
CamocrosarenbHO# paboThl cTyaeHTa 18 yacos;

3aHATHUA TPYIIIOBHIE.



2. CTPYKTYPA U COJIEP’)KAHUE YYEFHOMN JUCHUILINHBI
2.1.00beM y4eOHOI TUCHUIIMHBI U BUIBI padoT

Buj yueOHoil padoThl O0bem yacoB
MaxkcumarnbHast yueOHast Harpy3ka (Bcero) 90
OO6s3aTenbHas ayquTOpHAast yueOHast Harpy3ka (BCero) 72
B ToM uuce:

Jlexknuu -
JlaboparopHbie paboThI (TeorpaduuecKue UCCIeI0BAHNS) -
[IpakTryeckue 3aHATUS 8
KonTtposbHbIC pabOThI (CEMHUHAPCKUE 3aHITHS) 3
DKCKypCcHs 2
CamocrositenbHast paboTa cTyieHTa (BCETo) 18
B Tom uncne:

Wrororas arrecranus B hopme nuddepeHmpoBaHHOTO 3a4eTa (2 cemMecTp)




2.2. TemaTn4yecKkHil IJIAH U COJAepPKaAHMe YUeOHOW TUCUMIIIIMHBI

HanmenoBanue
pa3nenoB u TeM

Coneprxarne ydeOHOTO MaTepHaia, IPaKTHIeCKHe 3aHITHSA,
camocTosTeNbHas pabora

O0BeM yacoB

O06s3aT. u
CaMOCT.
ydebHas
Harpyska

Makxkc

yued
Has

Harpy
3Ka

Ypos
€Hb
0CBOE
HUS

Dopmu
PYyEeMEI
e
KOMIIET
EHIIUU
OK, JIP

lcemectp

BBenenue

Benenue

Odumsrka — (HyHIAMEHTAIbHAS HayKa O IPUPO/IE.
EcrecTBeHHO-Hay4YHBIM METOJ IO3HAHHUS, €M0 BO3MOKHOCTH
U rpaHulbl OPUMEHUMOCTH.

EnuHCcTBO 3aKOHOB MPUPOBI U COCTaBa BEIIECTBA BO
Bcenennoit. OTKpbITHS B (pH3HKE — OCHOBA Iporpecca B
TEXHHUKE ¥ TEXHOJIOTHU MPOU3BOJICTBA.

[IpakTHueckue 3aHITHU

KoHTposbHbIe paboThI

CamocrosTensHas paboTa

MexaHuka

JnHamuka.

Macca n cuna. BzanmopgeictBue Tei. 3aKOHBI JTHHAMHKH.
Cuiel B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS.

[Ipaktuueckue 3anstus: MccaegoBaHue 3aBUCUMOCTH CHUJIbL
TpEHUs OT Beca Tella.

KoHTposbHbIe paboTHI

CamocTrosTenbpHas paboTa MOATOTOBUTH

Knnemarunka.

Mexannueckoe aABmwkeHne. Cucrema otcuera. TpaekTopus
nerxenus. [yts. [lepememienue. PaBHomepHOe
npsiMonnHeliHoe Bikenne. CkopocTs. OTHOCHTENBHOCTD
MEXaHNYECKOTO JIBIKCHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
Cpenssisi CKOpOCTh TP HEPABHOMEPHOM JIBIKEHHUH.
MrHOBEHHasi CKOPOCTh. PaBHOYyCKOpEeHHOE
NpsAMOJIMHENHOE ABIKeHHE. Y ckopeHue. CBoboaHoe
HaJeHue Tell.

IIpakTnueckue 3aHATUS

KonrponbHbie paboThl

CamocrosTensHas paboTa

3aKOHBI COXpaHCHUS B
MCXaHHKE.

Hmnynsc Tena. 3akOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBIKeHHe. MexaHndyeckast pabora. MOIIHOCTb.
Mexanunueckas 3Heprus. Kunetuueckas sHeprus.
Kunernueckast seprus u padora. IloTeHnmansHas
SHEPTHUS B TPABUTAIIOHHOM IT0JIe. 3aKOH COXPAaHEHUS
[IOJIHOM MEXaHUUYECKON SHEPTUHU.

HpaKTI/I‘ICCKI/IC 3aHATHA

KonTponsHsie paboThl

CaMocTosTeNnbHas pa60Ta IIOArOTOBUTH peq)epaT o TEMC
PCAKTUBHOC ABUKCHUEC B IPHUPOJC

OK 10
JIP 10,
17

OCHOBBI MOJIEKYJSAPHOH (PM3MKH U TEPMOJIMHAMUKH

MonekynspHas
(uzuka.

ATomucrrueckas TeOpUs CTpOCHU BCIICCTBA.
Ha6J'HOHeHI/IH MU OIIBITBI, MNOATBCPKAAOMINE ATOMHO-
MOJICKYJIAPHOC CTPOCHUC BCIICCTBA. Maccel u pasMephbl
MOJICKYJI. TennoBoe JBMOKCHUC  4aCTUll BCHICCTBA.




Bpoynosckoe nBuxenue. Mneamsnsiil ras. Temmeparypa
Kak Mepa cpelHed KHHETHUECKOW OJHEpPrUud YacTHIL.
VYpaBHEeHHE COCTOSIHMA HJeanbHOro rasa. Monens
KUAKOCTU. IloBepXHOCTHOE HATsDKEHHE M CMadMBaHMUE.
Kpucrammmueckue n amopQHbIe BeLIecTBa.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHsbie paboThl

CamocrositenbHasi paboTa IMOATOTOBHTH MAaKET MOJCKYJ,
pedepat mo Teme

TepmoanHamuka.

BHuyTpennsis sneprusi. Pabota u TerooTaua Kak criocoOsl
U3MEHEHUs BHyTpeHHed odHepruu. IlepBelii  3akoH
TepMOoAuHAMUKU. TennoBble MalllMHbL U UX IPUMEHEHUE.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtponbHbIe paboThI

CamocrostensHas paboTa

OK 10
JIP 10,
17

OcHOBBI JIEKTPOAMHAMHUKH

3HeKTpOCTaTI/IKa.

B3aumopeiicTBue 3apsHKEHHBIX TEl. DNEKTPUUECKUIMA
3apsia. 3aKOH COXPaHEHHs JIEKTPHUYECKOTO 3apsia.
3akoH Kynona. DnekTpocTaTiyeckoe 1moie, ero
OCHOBHBIC XapaKTEPUCTUKH U CBSI3b MEXKIY HUMHU.

HpaKTH‘IeCKI/Ie 3aHATHA

KonTtposbHble paboTh

CamocrostensHas paboTa

ITocTosAHHBIN TOK.

IlocrosHuBI  amexTpudyeckuid  Tok. Cuima  TOKa,
HalpsKEHUE, JJIEKTPUUYECKOE  COMPOTUBIICHHE.  3aKOH
Oma Ui yuacTKa 3JIEKTPHUUECKOH Lemnu.

IIpaktudeckue 3aHsaTHA COOpKa >IEKTPUYECKON IemH,
M3MEpEeHHe CHIBI TOKAa M HANpPSDKEHHS Ha €€ Pa3IMYHbBIX
ydacTKax.

KoHTpoabHbIe paboThI

CamocrosTensHas paboTa

MarunuTHOE nosne.

MarautHoe TIOJlE W €ro OCHOBHBIE XapaKTEPUCTHUKH.
JlelicTBE MarHUTHOrO TMOJS Ha HPOBOJHUK C TOKOM.
3axkoH Awmmnepa. DJNEeKTPOABUTATENb. SBnenue
ANEKTPOMArHUTHOW WHAYKIIHH.

IIpakTueckue 3aHATUS

2.3

KonTponsHsie paboThl

CamocrosTenpHas paboTta

OK 10
JIP 10,
17

KoJie0anusi 1 BOJIHBI

10

Konebanus 1 BOJIHBI

Mexannueckue koyiebanus ¥ BoJHbEL. CBOOOIHEBIE
kosieOanus. [lepro, 4acToTa M aMILTUTYAa KOJICOaHUH.
Tl'apmonundeckue konebanus. MexaHHYeCKre BOTHBI M HX
BUIBL. 3BYKOBBIC BOJHBI. Y IBTPa3ByKOBBIC BOJHEI.
VYbpTpa3ByK U €ro HCIOJb30BAHUE B MEIUIMHE W
TCXHUKE.

DNEeKTPOMAarHUTHBIE KOJIEOAHUS W BOJTHEI.

CBOOOTHBIE DIEKTPOMATrHUTHBIEC KOJIeOaHUsI.
KonebarenpHbIN KOHTYp. DIIEKTPOMArHUTHOE TIOJIE.
DNeKTPOMAarHUTHBIE BOIHBI. CKOPOCTH
3JIEKTPOMArHUTHBIX  BOJIH.

CBETOBBIE BOJIHEI.

Pa3Butue npencTaBieHuid 0 MPUPOJIC CBETA. 3aKOHBI

OTpaKCHHUS U MPEIIOMJICHHS CBETA.

JIun3el. @opMmyna TOHKOM THH3HL.

2,3

OK 10
JIP 10,
17




HpaKTqucxne 3aHATHA

KoHTpoabpHBIE paboThI

CaMocTosTeNnbHas 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
¢br3ukn

KBanToBrie cBoiicTBa cBera. KBanToBas rumorte3a Ilmanka.
DOTOINEKTPHUECKIH AP PEKT.
Omuka atoma. Mogemn crpoerns aroma.  OmbIT
Pesepdopna.
Om3HIKa aTOMHOTO SI7[pa B AJIEMEHTapHBIX YacTuil. CocTaB
U CTpOEHHEe aTOMHOTO si/ipa. PainoakTHBHOCTS.
PanvoakTuBHBIE H3My4YeHHs W HX BO3JEHUCTBHE Ha
JKUBbIE OpPTaHU3MBL.

[IpakTrueckue 3aHATUSL

OK 10
JIP 10,
17

KoHTpomnbHbIe paboThI

CamocrosiTenbHas paboTa MOArOTOBUTH MOJCIh aTOMOB H
cooOmeHne A TIPE3CHTAIIHIO: PammoaktiBHEBIE
W3IYYCHUS W WX BO3JICHCTBHE HA JKUBBIE OPTaHU3MEIL.

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 «OO000IIEHHE 3HAHWA MO TeMe
«Dusuxa»»

CaMocTosTenpHas pa60Ta NOATOTOBUTD MPE3CHTALIUIO

Xumust. O61iast 1 HeopraHudeckast XMMHsl.

13

Beenenue
OCHOBHBIE TTOHATHS U
3aKOHBI XUMHUU

Xumuueckas KapTHHAa MUpa Kak COCTaBHAS 9acTh
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa. Ponb xumuu B
JKU3HH COBPEMEHHOTO ob1mecTBa. IIpumenenne
JOCTHKEHUH COBPEMEHHON XMMUH B TyMaHUTapHOH cdepe
JIeITeIbHOCTH 00IIeCcTBa.

IIpeamer xumuu. BemectBo. ATom. Monekyna.
XuMHUUYECKUH AIeMEHT U JOPMEBI €T0 CYIIeCTBOBAHMS.
IIpocThle U CIIOKHBIC BEIIECTBA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

1,2

OK 10
JIP 10,
17

KonrponbHbie paboThl

CamocrostensHas padora Pedepar: Orparkenue
XUMHYECKHX CIOKETOB B IIPOU3BEICHHSIX
XYyJO0XECTBEHHOH JINTEpPaTyphl U HCKYCCTBA.

14

Ilepuoauueckuii 3aKk0H U
MepUoIUIecKasi CucTeMa
XUMHUYCCKHUX DJICMCHTOB
JI. 1. Menneneera.
CTpoeHue BemecTBa.

Otxpertre [leprnoamyueckoro 3akona. [leprnoandeckas
cucteMa xuMudeckux 3ymemMenToB J[. V1. Menneneena.
3nauenue [lepuoandeckoro 3akoHa u [lepuoauueckoit
CHCTEMBI XuMHuueckux djieMeHToB [[. 1. Menaeneena mis
paSBI/ITI/Iﬂ HayKI/I 1 IIOHUMAaHUA XHMI/I‘IGCKOﬁ KapTI/IHBI ana.
KoBanenTHas cBs3b: HenossipHas U noJisipHas. MonHas
cBsA3b. KaTHOHBI 1 aHHOHEBL. MeTalinyeckas CBs3b.
Bonopoanas cBs3b.

HpaKTI/I‘ICCKI/IC 3aHATHA

1,23

OK 10
JIP 10,
17

KoHTpoabpHBIE paboThI

CamocrosrenpHas padorta Coobmenue «J1. 1.
MenpeneeB 06 00pa3oBaHUM U TOCYAAPCTBEHHON
MOJIUTHKE. )

15

Bopna. PactBopsr.
XUMHUUECKHE PEaKIIUH.

Bonma B mpupoze, ObITy, TEXHWKE W Ha MPOU3BOJICTBE.
duznyeckue U XUMHUYECKHE CBOMCTBAa BoMbI. OTpecHeHHE
BOZABl. ArperaTHble COCTOSIHHUS BOJBI U €€ MEePexXolbl U3
OJIHOTO arperatHoro cocrostHusi B apyroe. Ilonsitue o

OK 10
JIP 10,
17




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

IIpakTuueckue 3aHATUSA

KonrponbHbIe paboTh

CamocrosTenpHas paboTa

16

Knaccugukarus

HEOPraHUYECKUX
COCJIMHEHHUI U UX
CBOMCTBA.

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

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHbie paboThl

CamocrosTenbHas paboTa

17

Meramnel. HemeTranbl.

OOmue puznueckre ¥ XMMHUYECKHE CBOMCTBA METAIIJIOB.
OO01mas XxapakTepHuCTHKa TIaBHBIX NOATPYI HEMETAJUIOB Ha
IIpUMEpE TaJ0reHOB.

Baxxnelimue coeIMHEHUS] METAILUIOB U HEMETAIIIOB B
IPUPOJE U XO3HCTBEHHOM EATENBHOCTY YEI0BEKA.

[Ipaktuueckue 3ansitus: OmnpeneneHue pH pacTBopa
coleil. BzanmoseiicTBre METaIIOB C pacTBOPaMH KHCIIOT
U CcoJieH.

KonTtponbHbIe paboTh

CamocrosrenbHas padota pedeparsl: MeTanis! 1
CIIJIaBbI KaK Xy[[O)KeCTBCHHLIﬁ marepual. COGZ[I/IHCHI/IH
METAIIOB KaK COCTaBHAsl YacTh CPE/CTB
H300pa3UTENFHOTO UCKycCcTBA. HeMeTasbl U ux
COCIMHEHMUsSI KaK COCTAaBHAs 4aCTh CPEACTB
1300pa3uTENIBHOTO HCKYCCTBA.

2,3

OpFaHI/I‘ICCKaﬂ XUMMUA

18

OCHOBHEIE TOJIOKCHUS
TEOPUH CTPOCHHUS
OpTaHUYECKHUX
COEIMHEHU I
YrneBonopoibl.

MHoroo0pa3ue OpraHu4ecKuX COeIUHEHHUH.
[lonsatue wu3oMepum.

IIpenenpHble W HEMpeae/IbHBIC YITICBOAOPOIbI. Peakius
nojuMepu3anuu. [I[pUpoIHble UCTOUHUKH YIJICBOJOPOIOB.
YriaeBoaopoast Kak OCHOBa MEXTyHAPOTHOTO
COTPYJHHYECTBA U BXKHEUIIMH HUCTOYHUK (OPMUPOBAHUS
oromkera PO.

HpaKTI/I‘ICCKI/Ie 3aHATHA

KonrponbHbie paboThl

CaMocrosTenpHas pa60Ta

19

Kontponpnas pabora 3a
1 monyroaue

KontponsHas pabora 3a 1 momyronue

IIpakTnueckue 3aHATUS

KonTponsHsie paboThl

CaMocTosTeNnbHas pa60Ta

Bcero:

Ayaur.32
Camocrt.9

41

20

KI/ICJ'IOpOI[CO,Hep)KaHII/IC
OpraHN4eCKUC BCUICCTBA.

[IpencraBuTeny KUCIOPOICOASPHKALIIX
OpPTaHUYECKUX COCTUHCHUI: METHIIOBBIN W STHIIOBBIH
CIHPTHI, DIUIEPUH, YKCYCHast KucaoTta. JKupbl Kak
CJIOXKHBIC 3(PHPHI.

YriaeBoasl: TAH0K03a, Kpaxmall, [eJUTioI03a.

2

IIpakTnueckue 3aHATUS

KonTponsHsie paboThl

CamocrosTenpHas pabora pedepar AJIKOTONIHM3M H
ero OTpPaXXCHHE B IMPOU3BEACHHUSAX XYA0KECTBEHHOU
JIMTEPaTyphl U H300PA3UTENHHOIO HCKYCCTBA.

1,3

21

A3zoTtcoaepixamue
OpraHUYeCKue
COCUHECHUS
ILracTMaccel 1 BOJIOKHA.

AMWHBI, aMHWHOKHCIOTHI, Oenku.  CTpoeHue u
Ouonoruveckast byHKIUSA oenkoB. IloHsATHE O
IIaCTMaccaX M XHMHYECKHX BOJIOKHaX. HarypaibHbie,
CHUHTETHYECKHE M MCKYCCTBCHHBIC BOJOKHA.

IIpakTueckue 3aHATUS

OK 10
JIP 10,
17




KonrponbHble paboThl

CamocrosrenpHas padorta pedepat [Ipumenenune
MOJIMMEPOB B MPHUKIIATHOM U KJIACCUYECKOM
n300pa3UTEIIHLHOM UCKYCCTRBE.

22 | Xumus 1 KU3HB XUMHSI ¥ OPTaHM3M YeJIOBEKa. XHMHYECKHE DJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHWYecKue
BEILIECTBA. OcHoBHEIE KHU3HEHHO HEOOX0AUMBIE
COoelMHEHUs: OeJKu, YIIEeBOABL, JKUPHI, BHUTaMHUHBI.
VYrneBoapl — TJaBHBIM MCTOYHWK OHEPrMU OpraHH3Ma.
Poinb xupoB B opraHu3me. XOJEeCTEPHH W €ro pojib B
3I0pOBBE YETIOBEKA.
MunepaibHBIe BeUIecTBA B IPOIYKTAaX MTUTAHMUS, TUIICBBIC
nobaBku. COaaHCHPOBAHHOE MTUTAHUE.
Xumuss B ObiTy. Boma. KagectBo Bompl. Moromme u
gucTAmue cpencrBa. llpaBmma Oe3omacHOW paboOTHI co
cpencTBaMu OBITOBON XUMHH.
[IpakTryeckue 3aHATHS
KonTponsHbie paboTh
CamocrostenbHas padora pedepar Porb xumrmaeckux
9JIEMEHTOB B JKU3HU pacTeHUH. Y 10OpeHus. XUMIIECKUe
CpEeJCTBa 3aIIUTHI PACTCHHH.
23 | KonrponbHas pabota mo | KontponpHas padora mo Teme «XuMus»
TeMe «XHUMUSI»
[IpakTrueckue 3aHATUSL
KoHTpomnbHbIe paboThI
CamocrosTensHas paboTa
buonorus
24 buonorus -
JKuBas npupona kak 00beKT U3ydeHHS OUOJIOTHH. MeTOo B
COBOKYIHOCTP HayK O HCCIICIOBaHMS KUBOH MPHUPOBI B Ononorun. OnpenenacHne
KHBOH HPUPOJC. JKU3HH (C TIPUBJICYCHUEM MaTepuaja U3 pa3JelioB (H3UKH
Meronpt HaysHOro U XUMUH). YPOBHH OpPTaHU3AINH KU3HH
MO3HAHHUS
B OMosorun IIpakTuueckue 3aHATHUS
KonTponbsHbie paboThI
CamocrosiTenbHas padoTa
25 | Kierka

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

Crpoenne kieTku. [IpokaproTHl B 3yKapHuOTHI — HHU3IINE
W BBICHOINE  KJIETOYHBIE  OpraHu3Mbl.  OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3>yKapuotT. KierouHoe
aapo. DyHKOWA Apa: XpaHEHHE, BOCHPOM3BEICHHE H
neperaya HAcJEJICTBEHHOM HH(OpManny, perysmus
XMMHUUYECKOH aKTHBHOCTH KIETKH. CTpyKTypa M (QyHKIHHU
XpOMOCOM. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

bronorndeckoe 3HaueHWE XHMHYECKHX  OJIEMEHTOB.
Heoprannueckue BemiecTBa B COCTaBe KJIETKH. Posib BozbI
KaK pacTBOPUTEIS] U OCHOBHOTO KOMITIOHEHTA BHYTPEHHEH
Cpeibl OpraHuM3MOB. YTJEBOJbl W JIMIHIBI B KIETKE.
Crpykrypa u 6uonorndeckue ¢pyHkiun 6enxos. CTpoeHne
HYKJICOTHAOB W CTPYKTypa IIOJMHYKICOTHIHBIX LeEmnei
JHK u PHK, AT®.

Bupycst u Oaktepuodarn. HekierouHoe CTpoeHwe,
JKU3HEHHBIH IUKII ¥ €T0 3aBHCUMOCTB OT KJIETOYHBIX (hopm
KU3HU. Bupycbl —  B030yauTenu  MHQEKIHOHHBIX
3a0oneBaHnii; MoHsATHE 00  OHKOBHpYycax. Bupyc
nMMmyHonedunura yenoseka (B1Y). [Ipodunakriuxa BUY-
nHpeKIuH.

OK 10
JIP 10,
17




HpaKTI/I‘leCKI/IC 3aHATHUA Ha6J’HO,HCHI/I€ KJICTOK paCTeHI/Iﬁ u
JKUBOTHBIX o MUKPOCKOIIOM Ha T'OTOBBIX
MUKpoOIpenaparax u uxX OrmucaHue.

CpaBHeHI/Ie CTPOCHUA KIIECTOK paCTeHI/Iﬁ 1 )KUBOTHBIX.

KonrponbHbIe paboTh

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

26 Opranusm o 5 OK 10
praHu3M — eAnHOE Ieroe. MHOT00Opa3ne OpraHu3MoB. JIP 10,
OOMeH BemecTBOM M SHEpPruell ¢ OKpyXaromel cpenoi 17
Kak HeO0OXOAMMOE YCIIOBHE CYIICCTBOBAHHS JKUBBIX
CHCTEM.
CrocoOHOCTh K CaMOBOCIIPOU3BEJCHHIO — OJIHA U3
OCHOBHBIX OCOOCHHOCTEH JKMBBIX OpraHusmoB. JlencHue
KIETKH — OCHOBa pOCTa, Pa3BUTUA M Pa3MHOKEHUS
opranu3moB. becnosnoe pasmHoxkenue. [lonoBoil mpouecc
W TONOBOE pa3MHOXeHue. OIMIoJ0TBOpPEHHE,  ero
Omosornieckoe 3HaUCHNUE.
[Monarue 06 HHANBHUAYAIEHOM (OHTOTEHE3),
SMOPHOHAIEHOM (3MOpHOTeHE3) M TOCTAIMOPHOHATIEHOM
pa3BuTHH. IHOUBHIyadhHOE pa3BUTHE YETIOBEKa U €r0
BO3MOYKHFIC HAPYIICHUS.
OOmie  mpencTaBleHWsT O  HACICACTBEHHOCTH U
W3MEHYUBOCTH. l'enetnyeckass  TEPMHUHOJIOTHSA u
CHUMBOJIHKA. 3aKOHOMEPHOCTH HacJeI0BaHUsI.
Hacnenosanue npusHakoB y uenoBeka. IlosjoBbie
xpoMocoMbl. CIEIUIeHHOe C TOJIOM  HAaclieJIOBaHHE.
HacnenctBenHnbie 0ON€3HM 4YeENOBEKa, WX TNPUIUHBI U
npodunaktuka. COBpeMEHHBIC MPEJCTABICHUS O TeHE U
TEHOME.
I'eHeTHUecKue 3aKOHOMEPHOCTH N3MEHUHUBOCTH.
Knaccudukanus popm nzMeHInBocTH. BiimsiHie MyTareHoB
Ha OpTaHU3M YeJIOBeKa.
[Ipemmer, 3amaum W METOIBI CeNEKIUHU. | eHeTHYecKHe
3aKOHOMepHOCTH cenekuuu. Yuenue H. M. BaBunosa o
[EHTPax MHOT000pa3usi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuii. buotexHomorus, ee JOCTHKEHUs, TIePCIEKTUBEI
Pa3BUTHA.
IIpakTnueckue 3aHATUS
Perrenue sneMeHTapHBIX TEHETHYECKUX 3a7a9. AHAIN3 U
OIICHKA STUYECKUX aCMEKTOB Pa3BUTHS HEKOTOPBIX
UCCIICIOBAaHUN B OMOTEXHOJIOTHH.
KonTponbsHbie paboThI
CamocrosTenbHas paboTa: BEIPaCTUTh PACTCHUE
BEreTaTHBHBIM CIIOCOOOM
27 | Bun DBOIIOLIMOHHAS TEOPHs U €€ POib B HopMUpOBaHHU OK 10
COBPEMEHHOH eCTeCTBEHHO-HAYUHOU KapTUHBl Mupa. Bur, JIP 10,
17

ero kpurepuu. [lomymsuus Kak CTpyKTypHas eIuHUIA
BUJA U 3BONIOIMH. CUHTETHUECKas! TEOPHsI SBOIIOLUHI
(CTD). BwxKy1ue CUIIbI SBOJIOLUH B CO- OTBETCTBUU C
CTO.

Pesynmpratel  3Bomonuu. CoxpaHeHHEe MHOTO0OpPa3us
BHJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTHUS OHMOCHEPHI.
IIpuunHbl BeIMUpaHus BUOB. bruonoruueckuii mporpecc u
OMOJIOTUIECKHA perpecc.

I'MnoTe3bl HPOUCXOMKACHHS JKU3HU. Y CIOKHEHUE JKUBBIX
OopraHnm3MoB Ha 3emyie B MpOLECCE  IBOJIOLHH.




AHTpOIOTeHEe3 U €ro 3aKOHOMEpHOCTH. Jloka3zaTenbCTBa
pOACTBA 4YeJOBEKa C MIICKOIUTAIOIIMMH YKUBOTHBIMH.
Okonornyeckue (akTopbl aHTPOIOTreHe3a: YCIOKHEHHE
MOMYJISIMUOHHOW CTPYKTYpBI BHJA, M3TOTOBJICHUE OPYAWI
TpyZa, Mepexo] OT PAaCTUTEIBHOTO K CMELIAHHOMY THILY
MUTaHMA, UCTIONB30BaHNE OTHS. [NosBnenue
MBICIIUTEIEHON AEATEIBHOCTH M WICHOPA3AETbHONW DPEUH.
[IponcxoxaeHne 9en0BEIeCKUX pac.

IIpakTuueckue 3aHATUSL

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

KonrponbHbIe paboTh

CaMocTosgTenpHas pa60Ta 3aIllOJIHUTH Ta6J'II/II_[y «Pa3Butne
JKHU3HH Ha 3€MJ'IG>>, «OBOJIIOLIHS YCIOBEKA»

28

DKOCHCTEMBI

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

Dkonoruueckue (HPakTopbl, OCOOCHHOCTH UX BO3ICHCTBHS.
DKkoyoruueckas XapakTepucThka Buaa. Ilonstue 00
9KOJIOTMYecKUX cucremax. Llenmn muranus, Tpoduyeckue
ypOBHU. BHOreo1eH03 KaKk SKOCUCTEMA.

Buocpepa — riobampHas sSKocucTema. YueHume B. U.
Bepraackoro o 6mocdepe. Ponp kKuBBIX OpraHu3MOB B
omocdepe. buomacca. Bbuonormyeckuil KpyroBopoT (Ha
npuMepe KpYroBopoTa yriiepoja). OcHOBHBIE
HanpaBJIeHUsl BO3ACHCTBUS deloBeKa Ha Ouocdepy.
Tpanchopmalyiss €CTECTBEHHBIX JKOJIOTMYECKUX CHUCTEM.
OCo0eHHOCTH arpo’KOCHCTEM (arpoLEeHO30B).

[IpakTrueckue 3aHATUSL

CocraBieHne cXeM Mepeiady BemecTB U d3HepTru (1iernei
MUTAHUS).
CpaBHUTENbHAS XapaKTEPUCTHKA TMPUPOTHBIX SKOCUCTEM H
arposKOCHCTEM CBOCH MECTHOCTH.

Perienne 3K0I0rM4ecKux 3a1a4.
AHann3 u OLICHKa MHOCJIEACTBUN CcOOCTBEHHOM
JNESATENbHOCTH B OKpYXKalomleW cpene, TIOOATBHBIX
JKOJIOTUYECKUX MPOOIEM U IMyTel UX pelICHUs.
Okckypcun MHoroo0pasue BunoB. Ce30HHBIE H3MEHCHHS
B IIPUPOJIE.

EcrecrBennsie u NCKYCCTBCHHBIE DKOCHUCTEMBI

KonTponsHsie paboThl

CamocrositenibHass ~ paboTa  IOArOTOBKa  pedeparos,
Mpe3eHTalU 10 KOJIOTHU

OK 10
JIP 10,
17

29

3ader 1o Kypcy
«EctecTBo3HAHHE»

HpaKTI/I‘ICCKI/IC 3aHATHA

KonrponbHbie paboThl

CamocrosTenpHas paboTta

OK 10
JIP 10,
17

Bcero:

Aynnt.40
Camocr.9

49

Hroro:

Ayant.72
Camocr.18

90

YpoBHHM OCBOEHHUS yUeOHOIO MaTepuaa:




1. — 03HaKOMHMTENBHBIH (Y3HaBaHHE
2. — penpOAYKTHBHBIHN (BBIIOIHEHH

paHee U3yYCHHBIX 00BEKTOB, CBOWCTR);
€ IeATEIBHOCTH 0 00pa3ily, MHCTPYKIIMU WITH IO/ PYKOBOJCTBOM )

3. — MPOYKTHBHBII (MJTaHUPOBAHKE U CAMOCTOSTEBHOE BBIMOJHEHHUE JIESATENBHOCTH, pelenue TPOOIEMHBIX

3a/1a4)

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHO! JEATEJILHOCTH CTYEHTOB

ConeprxaHue 00yueHHs

XapakTepuCTHKa OCHOBHBIX BHJOB JESTEIBHOCTH CTY/ICHTOB (Ha ypOBHE
y4eOHBIX JIeiicTBUI)

OU3NKA

BBenenue

Pa3Butne criocoOHOCTEH SICHO U TOYHO M3J1araTbh CBOM MBICIIH, JIOTHUECKH
000CHOBBIBATh CBOIO TOUYKY 3pPECHUS, BOCOPUHUMATh U aHAJIU3UPOBATh MHEHHMS
cobeceTHMKOB, MPU3HAaBas IIPaBo JPYroro 4eoBeKa Ha HHOE MHEHHE.

[IpuBeneHne NpUMepoOB BIUSHUS OTKPHITUH B (M3MKE Ha IPOTpecC B TEXHUKE U
TEXHOJIOI'MH IIPOU3BOJICTBA

MexaHuka

Knnematnka

O3HaKOMJIEHHE CO CTIOCO0aMH OIMCAHNS MEXaHHYECKOTO JBIKCHUS, OCHOBHOM
3a7adell MeXaHHUKH.

W3yyeHne ocHOBHBIX (PM3HMUECKHUX BEIMUNH KHHEMATHKU: TIEPEMEICHN,
CKOPOCTH, YCKOPEHHSI.

HabmnroneHne 0THOCUTEIbHOCTH MEXaHHYECKOTo ABIKeHUs. DopMynnpoBaHue
3aKOHA CII0KEHHs CKOpPOCTEH.

HccrnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBWKEHUS (Ha pUMepe
CBOOO/IHOTO MaJICHHS TE) ¥ PABHOMEPHOT'O JIBHIKEHUS TeJla 110 OKPYKHOCTH.

[TonnMaHue cMbICiIa OCHOBHBIX (PM3MYECKUX BEJTUUMH, XapaKTePH3YHOIIUX
paBHOMEPHOE JBIDKEHHE Tella TI0 OKPYXHOCTH

JvrHamuka

ITonnmanwue cMbIciia TakuX (HU3UUECKUX MOJIENEH, Kak MaTepralibHasl TOUKa,
MHEepIMajIbHas CUCTEMa OTCYETa.

M3mepenune macchl Tena pa3inyHbIMU criocobamu. M3Mepenue cui
B3aUMOJICHCTBUS TeJl. Brluncienrue 3Ha4eHusl YCKOPEHUsI TeJ 10 U3BECTHBIM
3HAUEHUSIM JEHCTBYIOUIMX CUJI U Macc TeJl.

YMeHne paznuyaTh CHITY TSDKECTH B Bec Tena. OObsICHEHHE U IIPUBECHIE
MIPUMEPOB SIBJICHHSI HEBECOMOCTH.

[IpuMeHeHNE OCHOBHBIX MOHATHH, POPMYIT M 3aKOHOB JHHAMHUKH K PEIICHUIO

RamaIr

3aKOHBI COXpaHCHUS B
MEXaHHKE

OObsicHEHHE PCAKTUBHOI'O ABUIKCHHS HAa OCHOBC 3dKOHA COXPAHCHU UMITYJIbCA.
HpI/IMeHGHI/Ie 3aKOHa COXpAaHCHUA UMITYJIbCa JId BBIYUCICHUA H3MCHCHHMI
CKOpOCTGfI TEJI IIpU UX BSaHMOHeﬁCTBHﬂX.

Brruucienue pa60T},1 CHJI M UI3BMCHEHHMS KHHETHYECKOU OHEPruu TeJa.
Brranciaenue HOTGHHHaHLHOﬁ OHEPTUU TEJI B IPABUTAIIMUOHHOM I10JIC.
XapaKTepI/ICTI/IKa IIPOU3BOAUTECIIBHOCTHU MalllH 1 IBHUTATEIICH ¢ HCITOJIb30BaHUEM

OCHOBBI MOJIEKYJISIPHON (U3N

KU U TEPMOJTUHAMUKHA

MonekynspHast pU3UKa

DopMyIupOBaHUE OCHOBHBIX MOJ0KEHUI MOJIEKYIIIPHO- KUHETUYECKOH TEOPHU.
BrinonHeHe 3KCIIepUMEHTOB, CITy’KalllX 000CHOBaHHEM MOJICKYJIIPHO-
KHHeTH4YecKor Teopnu. Habmonenne OpOoyHOBCKOTO ABIKCHHS U SIBIICHHS
muddy3un.

Omnpenenenune nmapaMeTpoB BEIIECTBA B Fa3000pa3HOM COCTOSHUM HA OCHOBAHUH
YpaBHEHHS COCTOSIHUS MICaTbHOTO Tasa.

IIpencraBnenue B BUJE rpauika H30XOPHOT0, H300apHOTO U U30TEPMUYECKOTO
mporieccoB. Berancienune cperHeit KHHETHYECKON SHEPTHH TETUIOBOTO IBHKECHUS

TepmoaunamMuka

3KCHepI/IM€HTaHLHOC HCCICA0BAaHUC TCIIJIOBBIX CBOICTB BCLICCTBA. Pacuer
KOJIMYCCTBA TCIIJIOTHI, HGO6XO,Z[I/IMOFO JJIA OCYIECTBJICHU S IPOLICCCa NPEBpALICHUA
BCIICCTBA U3 OAHOI'O arp€raTHOIro COCTOSAHUA B IPYTroOC.

Pacuer m3menenus BHyTpCHHeﬁ OHCPIUU TEJI, pa6OTI)I " niepeaaHHoro
KOJIMYECTBA TCIUIOTHI HA OCHOBAHUHW NEPBOI'0 3aKOHA TCPMOJUHAMHUKU. OObscHEHHE
TPUHIUIIOB [[eﬁCTBHH TCIUIOBBIX MalllMH.

OCHOBBI QJICKTPOANHAMUKHU




DNeKTpOCTaTUKA

Brruucnenue cui B3auMoJCHCTBUS TOUEUHBIX AJIEKTPUUECKUX 3apsI0B.

Brruncnenue HanpsKEHHOCTU U MOTEHIMANA HNEKTPUUECKOTrO MO OHOTO U
HECKOJIbKUX TOYEUHBIX 3apsI0B.

W3MepeHue pa3HOCTH MOTEHIUAJIOB.

[TpuBeneHne npuMepoB NPOBOIHUKOB, JHINEKTPUKOB M KOHJICHCATOPOB.

HaOmonenue siBIeHUS 3IEKTPOCTATHYECKON HHAYKIIUH U SBICHUS MOJIAPH3ALIIH
JVJIEKTPUKA, HAXOAAIIETOCS B SJIEKTPHIECKOM II0JIE.

ITocTOSTHHBIN TOK

W3MepeHne MOIHOCTH 3eKTpuaeckoro Toka. M3mepenne 3/1C i BHyTpeHHETO
CONPOTHUBIICHNS HICTOYHUKA TOKA.

COop 1 UCTIBITAaHNE MEKTPUUECKHUX LETEH ¢ Pa3IHIHBIM COCTUHEHIEM
IIPOBOAHHUKOB, pacieT UX apaMeTpPOB.

MarauTtHoe 1ose

Habmronenune neficTBAsS MarHUTHOTO TIOJISL HAa TIPOBOJIHUK C TOKOM, KAPTHHOK
MarHUTHBIX ITOJICH.

dopMynupoBaHUe MpaBUiia JIEBOK PYyKH AJIsl OTIPEAeSICHUS] HANIPABICHUS CHIIbI
Awmriepa.

Brruncnenue cui, 1eHCTBYIOMIMX Ha MIPOBOJHUK C TOKOM B MarHUTHOM II0JIE,
00BSICHEHHE MIPUHITUIA ICHCTBHUS SICKTPOIBUTATEIIS.

KonebaHus 1 BOJIHBI

MexaHnnueckue koneda- Hus
1 BOJIHBI

[TpuBenenne npumMepoB KoedaTeNbHBIX ABMKEHUN. MccnenoBanue
3aBUCHMOCTH IIEPHO/Ia KOIeOAHNH MaTeMaTHIECKOTO MasiTHUKA OT €T0 JUIHHBI,
Macchl ¥ aMIUIATY 6! KosteObanuid. OmnpeaeneHne yCKOPeHUs! CBOOOIHOTO TTafeHHUS C
TIOMOIIBI0 MAaTEMATHIECKOTO MasITHUKA.

HabGmonenue konebanuii 3By4ariero tena. [IpuBenenne 3Ha4€HHUsI CKOPOCTH
pacnpocTpaHeHHUs 3ByKa B pa3JIMYHbBIX Cpeaax.

YMeHne 00bACHATh UCIIOIb30BAHUE YIBTPa3BYKa B MEIHUIIMHE.

3HeKTpOMaFHI/ITHH€
KoJIeOaHUs U BOJIHBI

Habmonenue ocriyiorpaMm rapMOHUYECKHX KOJIEOaHUH CHUIIBI TOKA B IIETIH.
OObsicHeHnE MTPEBpAIIEHHs SHEPTHY B HACAITEHOM KOJIeOaTeIbHOM KOHTYPE.
W3yyenue ycTpoiicTBa U MpUHIKIA ASUCTBUS TpaHCPOpMaTopa. AHAIN3 CXEMBI
nepeaadn MEeKTPOIHEPTUH Ha Ooubine paccTosHus. [IpuBeaeHne npruMepoB BUAOB
paanrocBs3u. 3HAKOMCTBO € YCTPOIi- CTBAMM, BXOAAIINMHU B CHCTEMY PaJlOCBS3H.
OO0cyxaeHne 0COOCHHOCTEH PacPOCTPAHSHHS PATHOBOIIH.

CBETOBBIE BOJIHBI

[IpuMeHeHHE HA IPAKTUKE 3aKOHOB OTPAXKCHUS M MPEJIOMIICHHUS CBETa IPU
peuienun 3a1a4d. HabuoqeHue siBieHus TUPPAKIIUU U JUCIICPCUU CBETa.

YMeHue CTpouTh H300paskeHHUs MPEIMETOB, TaBacMble JTHH3aMu. PacueT
OTNITHYECKOM CHJIBI JTMH3bI

DJIeMEeHTBI KBAaHTOBOH (DU3MKH

KBaHTOBEIE CBOMCTBA CBETA

HaGmonenune dpotosnekrpuueckoro sdpdexra. Pacuer MakcumanbHOM
KAHETHYECKOMN SHEPTHH JICKTPOHOB Ipu (poTodddexre

dusuka atoma

dopmynuposanue nocrynatoB bopa. Habironenue nuneiigaroro u
HENPEPLIBHOTO CIIEKTPOB.

Pacyer 4acTOTBI ¥ JUIMHBI BOJIHBI HCITyCKAEMOTr'0 CBETA IIPU NEPEXO0Ie aToMa U3
OJIHOTO CTallUOHAPHOTO COCTOSIHUS B IPYTO€.

OObsicHeHne IPUHIMIA AEHCTBHUS Jla3epa.

®du3rka aTOMHOTO sAapa u
SJIEMCHTAPHBIX YaCTHUIL]

Habnronenue TpekoB anbha-dacTuil B kamepe Bunbscona. Perucrpa- mus
SIIEPHBIX M3JIyY€HUH ¢ TOMOILBIO cueTurka [ 'eirepa.

Pacuer sHepruu cBsizu aTOMHBIX AJIED.

[NoHnMaHVe IEHHOCTH HAYYIHOTO MMO3HAHUS MHpPa HE BOOOIIE [ YeJI0BEYeCTBA
B IEJIOM, a JUIS Ka)JIOr0 00YYaroMIerocs INYHO, ICHHOCTH OBJIAICHHUS METOIOM
Hay4yHOTO MO3HAHUS U1 JOCTHKEHHS ycrexa

B JIIOOOM BHJIE MPAKTHYECKOU JIEATEITHHOCTH

Bcenennas u ee dBOTIOLHS

CTpoeHHe U pa3BUTHE
Bcenennoi

OObsIcCHEeHHE MOJIENH pacIIupsIonieiics: BeemeHHo.

IIpoucxoxaenune ComHeuHOI
CHUCTEMBI

Ha6monenne 38e3, JIyHbl 1 TUTaHeT B Testeckor. HabmoaeHne CoTHEIHBIX
MSTEH ¢ MOMOIIBIO TEJIECKOIa




XUMUA

BBenenue

PackpeITHe BKIaga XUMUYECKOH KapTHHBI MUPA B €AUHYIO €CTECTBEHHO-
Hay4HYIO KapTHHY MHpa.
XapaKkTepHCTHKA XUMHHU KaK IIPOU3BOANTEIBHON CHIIBI 00IIECTBA

Bakueimme XuMH4IeCKHAe
TIOHATHS

YMeHHe AaTh ONpeeIeHNE U OIIEPUPOBATh CICAYIOINMH XHMHIECKUMH
TIOHATHSAMHE: «BEIIECTBOY, KXXUMHIECCKUH IIEMEHT», «aTOM», «MOJIEKyIIay,
«OTHOCHUTENBHBIC aTOMHASI 1 MOJIEKYIISIPHASI MacCh», KHOHY, «aJUIOTPOIIHS»,
«U30TOTIBI», «XUMHUUECKAS CBS3bY», «IIEKTPOOTPHLATEIBHOCTEY, «BAICHTHOCTBY,
«CTETICHb OKHUCIICHHS», «MOJIbY, «MOJISIPHAsl Maccay, «MOJISIPHBIH 00beM
ra3000pa3HbIX BEUIECTBY, «BELIECTBA MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUSY, «PACTBOPBI», «IJEKTPOIUT U HEAIEKTPOIUTY, «INEKTPOIUTHIECKAS
JUCCOLMAIUY, KOKHCIUTENb U BOCCTAHOBUTENbY, OKUCICHUE U BOCCTAHOBJICHUEY,
«CKOPOCTb XMMU- YECKOH peakIuN», «XUMHUUECKOE PABHOBECHEY, «yTIEPOHBII
CKeNeT»,

«(hyHKIHOHATBHAS IPYIIIAY, «U30MEPH.

OCHOBHEIE 3aKOHBI XUMHHU

®dopmynupoBaHHe 3aKOHOB COXPAHEHHS MAacChl BEIIECTB U MIOCTOSHCTBA COCTaBa
BEIIECTB. Y CTAHOBJICHUE IIPUYNHHO-CJICICTBCHHON CBA3H MEKIY COACpKaHUEM
9THX 3aKOHOB M HaIIMCAaHUEM XHUMUYEeCKHX (GopMyI U ypaBHEHHA. PackpbiTne
(hU3MIECKOro cMbIca CUMBOIHKH [leproandyeckoil TabIUIBI XUMHUECKUX
aneMeHToB J[. 1. MenzeneeBa (HOMEpOB 3JeMEHTa, Ieproia, TPYIIIBI) U
YCTaHOBJIEHHE MPUUYUHHO-CIIECJCTBEHHON CBSI3M MEXKAYy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMHU H3MECHEHHSI CBOMCTB 3JICMEHTOB M 00pa30BaHHBIX UMH BEIIECCTB
B [IepHOJIaX U TPYIIax.

XapaKTepHuCTHKa SIEMEHTOB MaJIbIX IEPHOOB IO UX TMOJOKEHUIO B
Tlepmonmueckoii cucteme JI. 1. MeHneneena.

OCHOBHBIE TEOPUU XUMHUH

YcraHoBIEHHE 3aBUCHUMOCTH CBOMCTB XUMHUECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIIMX UX XUMHUYECKUX 3JICMCHTOB.

XapakTepucTHKa BaKHEUIINX TUIIOB XMMHYECKUX CBSA3EH U OTHOCUTEJIbHOCTH
stoi Trnoiorud. OObsICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS KPUCTAJUINYECKUX PELIETOK.

DopMyIUPOBAHNE OCHOBHBIX MOJIOKEHUH TEOPUU JIEKTPOIUTUYECKOM
JUCCOLMALIMHU U XapaKTEpUCTUKA B CBETE 3TOI TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUMN.

DopMyIUPOBAHNUE OCHOBHBIX MOJIOKEHUH TEOPUH XMMHUECKOTO CTPOEHUS
OpPraHUYECKUX COCAVHEHUN U XapaKTEepUCTUKA B CBETE 9TOW TEOPUU CBOMCTB
BKHEUIINX PEICTaBUTENIe OCHOBHBIX KIACCOB OPraHU4YECKUX COEIUHEHUI

Baxkneiue BemecTsa u
MarepHabl

XapaKkTepHucTHKa CTPOEHUSI aTOMOB M KPUCTAJJIOB M Ha 3TOM OCHOBE — OOIITUX
(U3NIECKUX U XUMHUYECKUX CBOWCTB METAJJIOB M HEMETAJUIOB. XapaKTEPUCTHKA
COCTaBa, CTPOCHUS, CBOICTB, TIOYUEHU U IPUMEHECHHE BaXKHEHIITNX HEMETAIJIOB.

XapaKTepHCTHKA COCTaBa, CTPOSHHS U OOIIIX CBOHCTB BaKHEHIIIMX KJIACCOB
HEOPraHUYECKUX COCIUHEHHH.

Onucanue cocTaBa U CBOMCTB BaXKHEUIIUX MPEICTABUTENECH OpraHu4eCKuX
COCIIMHEHUI: METaHOJIA M ATAHOJIA, CIIOKHBIX 3(HUPOB, )KUPOB, MBLI, KAPOOHOBBIX
KHUCIOT (YKCYCHOUM KUCJIOTHI), MOHOCAaXapU 0B (TJIFOKO3BI), TUCAXapUI0B
(caxapo3sl), monrcaxapuaoB (Kpaxmana

1 TEJUTION0361), AMHHOKHUCIIOT, O€JTKOB, HICKYCCTBEHHBIX U CHHTETUIECKUX
MTOJIIMEPOB

XUMUYECKHUH SI3BIK K
CHUMBOJIKA

Hcnons3oBanue B yueOHON 1 IPO(EeCCHOHAIBHOM AEATeTbHOCTH XMMUYECKIX
TEPMHUHOB U CHUMBOJIUKHU.

Ha3blBaHK€ N3y4€HHBIX BELIECTB 110 TPUBHUAIBLHONW MIM MEXAYHAPOJHOU
HOMEHKJIATYPE U OTPAXKEHUE COCTABA ITUX COCIUHEHUH C MOMOILBIO XMMUUYECKHUX
dhopmyi.

O\rinas1,ATITIn I LIITIAATIAIIY TIAATIIANAAD TIANLATIIT A XIMADITATIIITT VI AIIITOANTATIY

XuMHuecKkue peakunun

OObscHeHne CYIIHOCTHU XUMHUYCCKUX MPOLCCCOB. Knaccn(bm(aunﬂ XUMHYCCKUX
peaKHI/Iﬁ I10 pa3jInYHbIM IIPpU3HAKAM

XUMHUYECKUN SKCTIEPUMEHT

BrImoHeHne XMMIYIECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHUH C
MIPaBUIIAMA TEXHHUKH O€30TTaCHOCTH.

Habmronenue, hukcupoBaHue U ONHMCAHUE PE3YIHTaTOB MIPOBEACHHOTO
DKCIIEPUMEHTA




Xumnueckasi ”HOpMarys

[IpoBeneHne caMoCTOATENHLHOTO MONCKAa XUMHYECKOH nH(opMaruu ¢
UCIIOJIb30BAaHMEM Pa3IMYHbIX UICTOYHUKOB (HAYYHO-TIONMYJISIPHBIX H31aHHH,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTEepHETA);

UCIIOJIb30BaHHE KOMIBIOTEPHBIX TEXHOJIOTHH JUIsi 00pabOTKHU M Iepesaydn
XMMHUYECKOI nHpOpManny 1 ee MpeaCTaBICHHs B Pa3INIHbIX (hopMax

[podunsHoe u
pohecCHOHAIBHO 3HAYUMOE
cofiepxKaHue

OObsicHEHNE XMMUUYECKHX SIBJICHUH, TPOUCXOAAIINX B IPHPO/IE, OBITY M Ha
MIPOHU3BOJICTBE.

CoOrofeHne mpaBUiI SKOJIOTHYECKU TPAMOTHOTO MTOBEJICHUS B OKPY- *Karomei
cperne.

OueHKa BIMAHUS XUMHUYECKOTO 3arPsI3HEHHSI OKPYXKAIOIIEH Cpelbl Ha OPTaHu3M

ITATIANATAN T7 THANIIIIA AYATINYIN ANTOIIIINA ST Y

Cobutoenne paBuil 0€30aCHOT0 0OpAaIEHHs C TOPIOYUMHU U TOKCHY - HBIMH
BEI[ECTBAMH, JJaOOPaTOPHBIM 000PYJOBaHUEM.

Kpurnueckas olieHKa 10CTOBEPHOCTH XUMHYECKOH HH(OpMALNH,
MOCTYHAIOMIEH U3 Pa3HBIX HCTOYHHUKOB

BHOJIOT' A

Buonorus — COBOKYITHOCTh
HAYK O )KHBOH MPUPOJIE.
MeTo/1pI HAyYHOTO TIO3HAHUS

B OMoOJIOrun

3HaKOMCTBO ¢ OOBEKTAMU U3YyUCHHSI OHOJIOTHH.
BrrsiBnenue posn 61osioruy B popMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HayYHOH KapTHHBI MHUPA ¥ NPAKTHICCKON AEATETBHOCTH JIIOICH.

Kietka

3HaKOMCTBO C KJIETOYHOM TEOpUEN cTpoeHus: opranu3moB. [lomyuenue
MIPEJCTABICHUS O POJIM OPTaHMUECKUX U HEOPTaHUYECKUX BEIIECTB B KJIETKE.

3HaHUE CTPOCHUSA KJIETOK TI0 pe3ysbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.

YMeHue onuceBaTh MUKPOIPENapaTsl KJIETOK PACTCHUN. Y MEHHE CPaBHUBATh
CTPOEHHUE KJIETOK PACTCHUH U )KUBOTHBIX [I0 TOTOBBIM MUKpOIIpENapaTam.

Opranusm

3HaHMEe OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHMSI OPTraHU3MOB, CTaJIMi OHTOTEHE3a Ha
IpuMepe YenoBeKa.

3HaHUE IPUYUH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTHH OPTaHU3MOB. Y MEHHUE
I10JIb30BaThCsl TEHETUYECKOM TEPMUHOJIOTUEN U CUMBOJIMKOM, pelIaTh IPOCTEUIIINE
TeHEeTHYECKHUE 3a/1a4H.

3HaHUEe 0COOCHHOCTEH HACIEICTBEHHON 1 HEHACIIeICTBEHHOI H3MEH- YUBOCTH U
UX OMOJIOTHYECKOH PONIH B 3BOJIOLHH JKUBOTO

Bun

YMCHI/Ie aHaHI/I3I/IpOBaTB U OUCHUBATH pa3J'II/I‘IHI)Ie TUIIOTC3bI HpOI/ICXO)KI[eHI/ISI
JKM3HU Ha 3eMIIe.

YMeHue IpoBOAKUTE OMUCaHUE 0CO0CH 0HOTO BUAA 10 MOP(HOIOTHUECCKOMY
KPUTEPHIO.

Pa3Butre ciocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICJIH, JIOTHUCCKHU
O6OCHOBBIB3TI) CBOIO TO'—IKy 3peHI/IH, BOCHpI/IHI/IMaTB nu aHaJ'H/I3I/IpBaTI> MHCHHUA
cO0OECeTHUKOB, IPU3HABASI [TPABO IPYTOTO YSIIOBCKA HA MHOS MHCHHE.

YMeH#He T0Ka3bIBaTh POJICTBO YEIOBEKA M MIICKOMUTAIONINX, OOITHOCTD U
PAaBEHCTBO YEIOBEYCCKUX Pac

DKOCHCTEMBI

3HaHHE OCHOBHBIX 3KOJIOTHYECKUX (PAKTOPOB M UX BIMSHUSA HA OPTaHU3MBI.

3HaHWe OTINYUTEILHBIX MPU3HAKOB UCKYCCTBCHHBIX COO6H_ICCTB —_—
arpodKOCHCTEM.

IMosryueHue MPEICTABICHHUS O CXeMe IKOCHCTEMBI Ha MPUMepe GHOChEepsI.

HeMOHCTpaHHS[ YMEHUA IMOCTAHOBKU I_[e.]'[eﬁ ACATCIIBHOCTH, TINIAHUPOBAHUEC
COOCTBEHHOM ACATCIBbHOCTHU I JOCTHXKCHUS ITOCTABJICHHBIX Heﬂeﬁ, NMpECABUIACHUA
BO3MOXXHBIX PE3YJIBTATOB 3TUX ﬂeﬁCTBHﬁ, opra- HU3alu CAaMOKOHTPOJIA U OLICHKH
MOJTyYEeHHBIX PE3yJIbTaTOB.

OG6y4eHne COOIIOJCHHIO IPABUII MOBEICHUS B IPUPOJIE, OEPEIKHOMY
OTHOLICHHIO K OMOJIOTUYECKUM OOBEKTaM. (PACTEHUSM U )KUBOTHBIM U UX
coo0IecTBaM) M UX OXpaHe




3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI
3.1. TpeOoBanus K MATepHAJIBLHO-TEXHHYECKOMY 00ecIe4yeHU 0

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»

HNudopmannonnoe odecneyenue 00yueHus

OcHoBHaf:

1. Anekcamna U.1O. EcrectBo3nanue - . - M.: "[Ipocsemienune”,2015
2.Anekcammna M.1O. EctectBo3Hanue - 11. - M.: "IIpoceemenne"”,2008

HUHTEPHET-PECYPCbI

http://www.researcher.ru/ uarepuer-nopran «/ccnenoBarenbekas IesTeIbHOCT MIKOJIEHHKOB
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/ Bupryansnas mkona KM.ru

http://www.allbest.ru/union/ Coro3 oOpazoBaTenbHbIX caiiToB - mpoekTa Allbest.ru.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCHUTIMHBI

KOHTpOJIL N OLICHKA PE3YJIbTaTOB OCBOCHUA y‘-IC6H01>i AUCTHUIUINHBI OCYHICCTBIIAIOTCA
nmpenoaaBaTeyieM B IIPOLUECCE MPOBEACHHN A IMTPAKTUICCKUX ?,aHSITI/II\/'I, TECTUPOBAHHNA, CCMUHAPCKHUX
3aH5[TPII>i, a TaK)KC BBIIIOJIHCHU A O6y‘IaIOH_II/IMI/IC$I HHAWBUIYAJIbHBIX 3a,Z[aHHf/'I, HammuvcCaHusa

pedepatos.

Pe3yabTaTbl 00yueHus (0CBOEHHbIE YMEHHUS, YCBOEHHbIE ®opmbl U MeTOAbI KOHTpOJIsA 1 | OK,
3HAHHUSA) OLICHKH Pe3yJIbTaTOB JIP
00y4eHust
JUYHOCIHBIX
— YCTOWYMBBIN MHTEPEC K UCTOPUHU U JOCTHKEHUSAM B
00JIaCTH €CTEeCTBEHHBIX HAayK, YYBCTBO TOPJIOCTH 32 OK 10
POCCHUIICKHE €CTECTBEHHBIC HAYKU; TectupoBanue; 1P 10
— TOTOBHOCTH K IPOJIOJKEHUIO 00pa30BaHus, YCTHBIM U IUCBMEHHBIN OIIPOC; 17
MTOBBIIICHUIO KBATH(UKAIINK B U3- OpaHHOU 3alIuTa TOKIa10B, pedepaTos,

mpoheCCUOHAILHOMN ACATEILHOCTH C UCIIOIh30BaHUEM Mpe3eHTAaLNI];




3HaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— O0OBEKTHBHOEC OCO3HAHME 3HAUMMOCTH KOMIICTCHIIUHA B
00J1aCTH €CTECTBEHHBIX HAYK JIJIS YeJIOBEKa M OOIIECTRa,
YMEHUE UCIO0JIb30BaTh TEXHOJIOTUUECKHUE TOCTUKEHUS B
obnactu (U3UKHA, XUMUHU, OMOJIOTUN TSI TIOBBIIIEHUS
COOCTBEHHOT'O MHTEJICK- TyaThbHOTO Pa3BUTHUS B
BBIOpPAHHON MPOPECCUOHATBHOU JCATEIBHOCTH;

— YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIE MMOCIEICTBUS
JUTSL OKpYKaloIen cpeibl, ObITOBOM 1
MIPOU3BOJICTBEHHOM JCSITEIIbHOCTH YEJIOBEKA;

— TOTOBHOCTBH CAMOCTOSTEILHO NOOBIBATH HOBBIE IJIA CE0s
€CTECTBEHHO-HAYUYHbIE 3HAHUSI C UCTIOIb30BAHUEM JIJIS
ATOTO JOCTYIMHBIX UCTOYHUKOB HH(OpMaIUU;

— YMEHUE YIpPaBIATh CBOEH MMO3HABATEIIBHOMN
NesITeNIbHOCTHIO, POBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;

— yMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHUS B KOMAH/IE 110 PEIICHUIO 00X
3a7a4 B 00JIaCTH €CTECTBO3HAHHS,

MemanpeomemHuix.

— OBJIQJICHUE YMCHHUSMHU M HABbIKAMU PA3JIUYHBIX BUIOB
M03HABATEIBHOM JIESITEIb- HOCTH JUISI U3YYEHUS Pa3HBIX
CTOPOH OKPY)KAOIIETO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUS
(HaOmroeHMsI, HAYYHOT'O SKCIIEPUMEHTA) JUISl U3YUECHUS
Pa3IMYHBIX CTOPOH €CTECTBCHHO-HAYYHON KapTHHBI
MHpa, ¢ KOTOPBIMUA BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCs B TpodeccHoHaAbHOU  cepe;

— yMEHHeE ONpeACTATh IEeNH U 33/1a49H JeSITeTbHOCTH,
BBIOMPATH CPEICTBA JIJISl MX JIOCTUXKCHHUS Ha MPAKTHKE;

— YMCHHE HCIOJIb30BATh Pa3IMYHbIC HCTOUHUKH JIS
MOJTyYCHHUSI €CTECTBEHHO- HAYYHOU WH(POPMAIIUU U
OLIEHUBATh €€ IOCTOBEPHOCTH JIJIS IOCTUIKEHUS TIOCTaB-
JICHHBIX IIeJICH U 3a/1a4;

npeoMemHulX.

— c(hopMHPOBAaHHOCTH MIPECTABICHUN O 1IETTOCTHOM
COBPEMEHHOM €CTECTBEHHO- HAyYHOW KapTHHE MHpa,
MIPUPO/IC KaK €IUHOM 1IeJIOCTHOM cucTeMe, B3aUMOCBSI3U
9eJI0BeKa, PUPOIBI U 00IIeCTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MacIiiTabax BceneHHOM;

— BIIQJICHHE 3HAHUSIMH O HanOOJIee BAYKHBIX OTKPBITUAX H
JTOCTIDKEHUSIX B 00JIACTH €CTECTBO3HAHMS, TIOBJIHSIBILIUX
Ha JBOJIIONNIO TIPEJCTABICHUN O IPUPOIE, Ha Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA,

— ¢(hopMHPOBAHHOCTH YMEHHUS TPHUMCHSTh
€CTECTBEHHOHAYYHBIC 3HAHUS JIJIsl O0BACHCHUS
OKPYKAIOIINX SIBIICHUH, COXpPAaHEHHS 3/0POBbS,
obOecneucHrs 0€30I1aCHOCTH JKH3HEICITCILHOCTH,
Oepe’KHOTO OTHOIIEHHUS K MIPUPOJIE, PAIIMOHATLHOTO
MIPUPOJIOTIOIB30BAHHUS, @ TAKXKE BBITIOJHEHUS POJIU
TPaMOTHOTO TTOTPEOUTETIS;

— c(hopMHPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIC
MO3HAHUS IPUPOJIBI M CPEACTBAX M3YYCHHUSI METaMHpa,

cobecenoBaHHue, dCCE,
MPaKTUYECKOE 3aHATHE,
CEMHHApPCKOE 3aHATHE,

QG epeHIIMPOBAHHBIN 3a4eT.




MaKkpoOMHpa U MUKPOMUDA; BIIaZICHUE TPUEMAMHU
€CTECTBEHHO-HAYYHBIX HAOJIOJCHUM, OIBITOB,
UCCJICIOBAHUM U OLICHKHU JIOCTOBEPHOCTU IOTYYECHHBIX
pe3yibTaToB;

— BJIQJICHHUE NTOHATUMHBIM alllapaTOM €CTECTBEHHBIX HAYK,
II03BOJIAIOIIMM [103HaBaTh MUP, Y4aCTBOBATH B
JUCKYCCHAX II0 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
MCIOJIb30BATh PA3IMYHbIE HICTOYHUKU MH(DOPMALIUH JUIS
IIOJITOTOBKHM COOCTBEHHBIX Pa0OT, KPUTHUECKU
OTHOCUTKCS K coobmmenusiMm CMU, copeprxammm
Hay4YHYI0 MH()OPMALHUIO;

— chOpMHPOBAHHOCTh YMEHUI MOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'0 3HaHMs U1 KaXKJI0TO YeI0BeKa
HE3aBUCHMO OT €ro MpoeCCHOHATBHOMN 1S TeILHOCTH,
pa3nuyath (HaKkThl U OLEHKHU, CPABHUBATH OLIEHOYHbIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSAMHU OLICHOK U
CBSI3b KPUTEPUEB C ONPEIECIIEHHON CHCTEMOU
LEHHOCTEH.

[MPUMEPHBIE TEMbI PEGEPATOB (JIOKJIAIOB),
NMHIANBUAYAJIbHBIX IMPOEKTOB

1. Marepusi, popMbI ee ABHKESHUS U CYIIECTBOBAHHUS.

2. Ilepsblii pycckuit akagemuxk M. B. JJomoHOCOB.

3. HckyccTBO 1 npoliece MO3HaHUS.

4. ®u3uKa 1 My3bIKATbHOE HCKYCCTBO.

5.1IBeToMy3HbIKa.

6.®u3nKa B COBpPEMEHHOM IIHPKE.

7. Om3IYeCcKre METOIBI HCCIICJOBAaHUS MAMSITHHKOB UCTOPHH, APXUTEKTYPHI U IPOU3BEICHII HCKYCCTBA.
8. Hay4Ho-TeXHHYeCKHi porpecc u mpoOIeMbl 3KOJIOTHH.

9. brotexHoIOTHS ¥ TeHHAs HHXeHeprus — TexHonorun XX Beka.

10. HanoTtexHoJIOTHs KaK IPHOPUTETHOE HAIIPAaBJIICHUE PA3BUTHS HAYKH U Npou3BozacTBa B Poccuiickoit denepanmn.
11. OxpaHa okpy:Karoleil cpeapl 0T XHMUYECKOTO  3arpsi3HEHHUS.

12. PacTBOpBI BOKpYT HAac.

13. YerpaHeH#e )KeCTKOCTH BOABI HA MPOMBIIICHHBIX MPEANPUITHSIX.

14. Vicropusi BOSHUKHOBEHUSI U Pa3BUTHUS OPraHUYECKOI XMMUH.

15. YrieBoasl U MX POJIb B )KUBOW MPUPOJIE.

16. JXKupbl Kak NPOAYKT MUTAHHUS U XMMUYECKOE ChIPbHE.

17. HexBaTka Mpo0BOJBCTBHS KaK TJI00ambHas MpobiieMa YeJI0BeUeCcTBa U MY TH €€ PEIICHHUS.
18.CpencrBa rurueHsl Ha OCHOBE KHCJIOPOJICOIEPIKAIINX OPTaHUYECKUX COETUHEHUIA.

19. CunTeTnyeckre MOIOIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.

20. NecduuunT Genka B MUIIEBBIX MTPOILYKTAX U €ro MPEeoJ0JIeHHEe B paMKax IJ100aIbHOM POJOBOIBCTBEHHOMN
MPOTPaMMBEI.

21. B. 1. Bepuaackuii u ero yueHnue o 6uocdepe.

22 .VcTopus n pa3BUTHE 3HAHHUH O KIIETKE.

23. Okpykaroliias 4eI0BeKa cpejia U €€ KOMIOHEHTBI: pa3In4HbIe B3IIIS/bI HA OJIHY TPOOIIeMy.

24, Tlonynauust Kak €AMHUIA OMOJIOTHYECKOM IBOJIFOLIHH.

25. Tomynsiust Kak 9KOJIOTHYeCKast SIUHUIIA.

26. CoBpeMeHHBIEC B3IJISAbI HA OMOJOTHYECKYIO DBOJIOLHIO.

27. CoBpeMeHHbIE B3IJISIIbI HA IPOUCXOXKICHHUE YEJIOBEKA: CTOJIKHOBEHUE MHEHHIA.

28. CoBpeMEHHBIC METOIBI MCCIICIOBAHHUS KIICTKH.

29. Cpenpl 0OMTaHUS OPraHU3MOB: IPUYUHBI  pa3HOOOpa3Hs.




Kpurepun ouenuBanusi orBera Ha quddepeHIIHPOBAHHOM 3a4eTe

OLEeHKa «OTIAYHO)

Jor H‘lHBIﬁ, COI[ep)KaTeJIBHHﬁ OTBCT, UCIIOJIb30BaHa IIpaBUJIbHAA
TCPMHUHOJIOTUA;
YCTKHUC OTBCTHI HA JOIIOJHUTCIIBHBIC BOIIPOCHI;
3HAaHUC pCKOMeHI[OBaHHOI\/’I HOHOHHHTCHBHOﬁ JINTCPATYPHI.

OneHka «xopoio»

XOpOLIN, YBEPEHHBII OTBET HA TEOPETUYECKUE BOIIPOCHI, HO IIPU
OTBETE JOIYCKAIOTCS HE3HAYUTEIIbHBIE HETOYHOCTH;
YETKHUE OTBETHI HA JTOIIOJHUTEIIBHBIE BOIIPOCHI, HO IIPU 3TOM
JIOIyCKAIOTCS OJJHA-/IBE OIINOKY;
3HAHME PEKOMEHI0BAHHON JOIOJHUTEIbHON JIUTEPATYPBI.

OneHka
«YJIOBJIETBOPUTEILHO»

c1abo yCBOEGH MaTepHall yueOHON POrpaMMBl;
3aTpyAHEHUS IPU OTBETE HA JTOTIOJHUTEIbHBIE BOIIPOCHI;
ci1aboe OpUEeHTUPOBAHKE B JOMOJIHUTEIBHON JINTEPATYpE.

Orenka
«HEYJIOBIICTBOPUTEIHHOY

OTCYTCTBME 3HAHUU 110 IPOHJCHHOMY IIPEAMETY, CEPHE3HBIC
OLIMOKM B OTBETE, BJaJICHUE OT/IEIbHBIMU (haKTaMH yueOHOTO
MaTepuana;

OTKa3 OT OTBETA;

HE3HAHUE JONOIHUTEIBHON JTUTEPATYPBI.




