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Conep:xanue
[TacopT mporpamMmbl yueOHON AUCIUILTHHBIL.
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YcnoBus peanu3anuy IporpaMMbl YI€OHOU TUCITUTUINHBL.

KoHTpob 1 oIleHKa pe3ynbTaToB y4eOHOMN NUCIIUTUTHHEIL.



1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLINHBI

1.1. ObaacTh NpUMeHeHHs TPOTPAMMBI
Pabouas nporpamma y4eOHOM NUCHUIUIMHBI 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 KOMIIETEHLUH B 0O0JACTU E€CTECTBEHHBIX HAyK s
YeJIoBeKa U OOIIECTBa, YMEHUE UCIOJIb30BATh TEXHOJOTUUECKHUE JTOCTHUKEHUS B 00acTu (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:
—— OBJIQJICHUE YMEHMSIMHU M HABBIKAMHU PA3JIMYHBIX BHJIOB IO3HABATENIbHOW JAESITENBHOCTU IJIA
M3Yy4YEeHUs Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOT'O MUPA;

—— TNPUMEHEHHE OCHOBHBIX METOAOB TO3HaHWs (HAOMIOJEHHS, HAyYHOTO SKCIEPUMEHTAa) s
HU3YUCHUSA Ppa3jIndHBIX CTOPOH eCTeCTBeHHO-HaquOﬁ KapTUHBl MHpaA, C KOTOPBIMU BO3HUKACT
HEO0OXOIMMOCTD CTANIKUBATHCS B MPOPECCHOHATBHOM cdepe;

—— YMEHHE OTPEACIATH 1NN U 33J1a4H JCSITSIIBHOCTH, BEIOMPATH CPEACTBA JJIST UX

JOCTHKEHMSI Ha MPAKTUKE;

—— YMCHHUEC HUCIIOJb30BaTh PAa3JIMYHBIC UCTOYHUKHU IJIA IMMOJTYYCHHA €CTCCTBCHHO-

Hay4YHOU MH(OpPMAIINK U OLIEHUBATH €€ JIOCTOBEPHOCTH ISl JOCTUKESHHSI TOCTAB-

JICHHBIX IIeJIeH U 3a1a4;

NnpeJIMeTHbIX:

— c(OpMHUPOBAHHOCTH MIPEICTABICHHH O 1IEJIOCTHONW COBPEMEHHOM €CTECTBEHHO-

Hay4YHOW KapTUHE MHUpa, MPUPOJIE€ KAK €IMHOW IIEJOCTHOM CHCTEME, B3aMMOCBS3U YeEJIOBEKa,
MIPUPO/BI U 00111eCTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MacIiTadax

Bcenennoi;

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



€CTECTBO3HAHUS, MOBJIUABIINX HA JBOJIIOLUIO NIPEICTABICHUNA O MPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

—— c(OpPMHUPOBAHHOCTh YMEHHUS IPHUMEHATh €CTECTBEHHO-HAY4HbIE€ 3HAHUS i1 OOBACHEHHUS
OKpY>KalOIIKX SIBIICHUH, COXpAaHEHUS 3[I0POBbs, oOecreueHus: 0€30MacHOCTH JKU3HEACATEIbHOCTH,
Oepe’KHOro OTHOILEHHS K MPHUPOJIE, pallMOHAILHOIO IPUPOAOIOIb30BAHNUS, a TAKXKE BHIIOIHEHUS
POJIH rPaMOTHOTO MOTPEOUTEIIS;

—— c(OPMHUPOBAHHOCTb NPEACTABICHUN O HAYYHOM METO/I€ TO3HAHUSI IPUPOIBI U

CpeACTBax M3Y4EHUs] MEraMHpa, MAKPOMHUPA U MUKPOMHUPA; BIIaICHUE IPHEMaMHU
€CTECTBEHHO-HAyUHbIX HAOJIOAEHUI, OIBITOB, MCCIEJOBAHUN U OLIGHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB;

—— BJAJIeHUE MNOHATUIHBIM aIlllapaTOM ECTECTBEHHBIX HayK, [O3BOJIAIOLIMM I103HaBaTh MHUD,
y4acTBOBaTh B JHCKYCCHUSX IO E€CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIIOJIB30BaTh PA3IUYHbIC
UCTOYHUKH MH(POPMALIUU ISl TOATOTOBKH COOCTBEHHBIX

paboT, KPUTUYECKH OTHOCUTHCS K coobmenusMm CMMU, copepkaiuM HayqHYIO

nHpopMaIuo;

—— c(pOPMHPOBAHHOCTh YMEHHH MOHWMAaTh 3HAYMMOCTH E€CTECTBEHHO-HAYYHOTO 3HAHUS JUIA
KaX/I0T0 4eJIOBeKa HE3aBHCHMO OT €ro HNpog)eCCHOHAIBHOM JAEATENIbHOCTH, pa3iuyarh (DakThl U
OLIEHKW, CPaBHUBATh OIICHOYHBIC BBIBOJBI, BUIECTh HMX CBS3b C KPHUTEPHUSIMU OICHOK U CBS3b
KPUTEPHEB C OIPEICIEHHON CHCTEMOMN [IEeHHOCTEH.

B pe3syabrare ocBOeHHsI Y4eOHOH AMCHMIUIMHBI y BBINYCKHHKOB (DOPMHPYIOTCH
ciaeayrouue o0ume KOMIeTeHIUM:

OK 10. Hcnonb3oBath B mpo(hecCHOHANBHOM IEATENbHOCTH YMEHHS W 3HaHUS,
[IOJIyY€HHblE O00YyYaroIIMMHUCS B XOJI€ OCBOEHHS YUEOHBIX IHPEIMETOB B COOTBETCTBUU C
(benepanbHBIM rOCy1apCTBEHHBIM 00Pa30BaTeNbHBIM CTAHIAPTOM CPEAHEr0 O0IIEero 00pa3oBaHMsL.

JIN4HOCTHBIE Pe3yJIbTAThI:

JIP 10. DbepexinuBo OTHOCSIIMKCA K MPUPOJHOMY HAclIE€OUI0 CTPaHbl W MHDA,
MPOSBIISAIONINN CPOPMUPOBAHHOCTH SKOJIOTHUYECKON KYJIbTYpbl HA OCHOBE IOHUMAHUS  BIIUSHUSA
COLMAIBHBIX, AKOHOMHYECKMX U  NpOodecCHOHATBHO-TIPOU3BOJACTBEHHBIX  IPOLECCOB  HA
OKPYKalIlyl0 cpeny. Belpaxaromuid JIeATeIbHOE HENPHUATHE JEUCTBUM, NPHUHOCAIIUX BpEJ]
NPUPOJIE, PACMO3HAIOUIMA ONAcCHOCTH cpellbl OOMTaHUs, NPEAYNPEeXIAIIINNA PUCKOBAHHOE
MOBE/ICHUE APYTUX Tpak[aH, MOMYISPU3UPYIOIIMHI CIIOCOOBI COXpaHEHUs MaMSATHUKOB IPUPOJIBI
CTpaHbl, PETrHOHa, TEPPUTOPUM, IOCEICHUs, BKIIOUYEHHBIH B OOIIECTBEHHbIE WHUIMATUBBI,
HaIpaBJIEHHbIE HA 3a00Ty O HUX.

JIP 17. TlposiBnstomuil CO3HATENbHOE OTHOIIEHHE K HEMpPEpbIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCTIEITHON MPOGeCCHOHATBHOM 1 OOIIECTBEHHOM JAesITeNIbHOCTH. [ MOKopearupyromnmii Ha
NOSIBJIEHHE HOBBIX ()OPM TPYJOBOIl 1€ATETLHOCTH, TOTOBBIM K UX OCBOEHHUIO.

1.4. KoauyecTBO 4YacoB Ha OCBOEHHE NPOrpaMMbl Yy4e0HOl JAUCHMILIMHBI B
COOTBETCTBHH € YUeOHbIM IJIAHOM

PexomeHnryeMoe KOJIMYeCTBO YaCOB Ha OCBOEHHE MPOrpaMMBbl TUCIUIIIIMHBL:
MaxkcumanbHOU yueOHOH Harpy3ku cTyaeHTa 90 yacoB, B TOM 4HCIIE:
O06s3arenbHOI ayMTOPHOHN yueOHOM HAarpy3Ku CTy/eHTa /2 yaca;
CaMocTosTenbHON paboTHI cTyneHTa 18 yacos;

3aHATHS TPYIIIOBHIE.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1.00beM yueOHOM AMCUMILIMHBI U BUABI padoT

Bup yueoHoii padoThl O0bem yacoB
MaxkcumanbHas yueOHast Harpy3ka (Bcero) 90
OO6s3aTenbHas ayquTOpHAas yueOHast Harpy3ka (BCero) 72
B toMm uuce:

Jlexknuu -
JlaboparopHbie paboThI (TeorpaduuecKue UCCIea0BaHNS) -
[IpakTuueckue 3aHATHS 8
KoHTtposbHBIC pabOTHI (CEMHUHAPCKUE 3aHITHS) 3
OKcKypcust 2
CamocrositenbHast paboTa cTyieHTa (BCero) 18
B Tom uncne:

Wrorosas arrecramus B hopme auddepeHInpoBaHHOTO 3a4eTa (2 ceMecTp)




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

Odumsnka — (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. BzanmopeicTBue Ten. 3aK0OHb JUHAMHUKH.
Cuiel B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS.

[IpakTrueckue 3ansaTusi: MccneqoBanue 3aBUCUMOCTH CUIIBI
TpEHUs OT Beca Tella.

KoHTposbHbIe paboTHI

CamocTrosTenbpHas paboTa MOATOTOBUTH

Knnemarunka.

Mexannueckoe amwxkeHue. Cucrema orcuera. Tpaekropus
nerxenus. [yts. [lepememienue. PaBHomepHOe
npsiMonHeliHoe aBmkeHne. CkopocTb. OTHOCHTENFHOCTD
MEXaHNYECKOTO JIBIKCHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.
Cpenssisi CKOpOCTh TP HEPABHOMEPHOM JIBIKEHHUH.
MrHOBEHHas! CKOPOCTh. PaBHOyCKOpEHHOE
NpsAMOJIMHENHOE ABIKeHHE. Y ckopeHue. CBoboaHoe
HaJeHue Tell.

IIpakTnueckue 3aHATUS

KonrponbHbie paboThl

CamocrosTensHas paboTa

3aKOHBI COXpaHCHUS B
MCXaHHKE.

Hmnynsc Tena. 3akOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBIDKeHHe. MexaHndeckast padora. MOIIHOCTS.
Mexanunueckas 3Heprus. Kunetuueckas sHeprus.
Kunernueckast seprus u pabora. [loTeHuansnas
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 pasMepbl
MOJICKYJI. TennoBoe JBMOKCHUC  4aCTUll BCHICCTBA.




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

YpaBHEHHE COCTOSIHMA HUJealbHOro Traza. Mogens OK 10
KHUIKOCTH. [IOBEpXHOCTHOE HATSHKEHHE M CMadyHBaHMUE. 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
TEepMOJMHAMUKU. TeroBble MaIIMHbI U UX IPUMEHEHHE.
[IpakTHyeckue 3aHATHS
KonTtponbHbIe paboThI
CamocrostensHas paboTa

OCHOBBI 2J1eKTPOAMHAMHUKH

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

8 | IlocrosiHHBIIH TOK. IlocrosHHBIH ~ anexTpudeckuit  Tok. Cmia  ToKa, 3
HaIpsHKEHUE, JJIEKTPUYECKOEe  CONMPOTHBIICHHE.  3aKOH
Oma Uil yyacTKa dJIEKTPUYECKOH Lemnu.
ITpaktudeckue 3aHsaTHs COOpKa 3IIEKTPUYECKOH Iemw,
M3MEpPEHUE CWIIBI TOKa M HANpsDKEHHs Ha ee Pa3IMyHbIX
yuyacTkax.
KoHTpoabHbIe paboThI
CamocrosTensHas paboTa

9 MarHuTtHOe TOJIe M €ro OCHOBHBIE XapaKTEPUCTUKH. 2.3
JlelicTBE MarHUTHOrO TMOJS Ha HPOBOJHUK C TOKOM.
3akoH Awmriepa. DNIEeKTPOIBUTATENb. SIBnenue
ANIEKTPOMArHUTHON WHIYKIUH.

MarnuTtHoe nosie.
IIpakTueckue 3aHATUS
KonTponsHsie paboThl
CamocrosTenpHas paboTta
Konedanus v BOTHBI
10 | KonebaHust ¥ BOJIHBI Mexanunyeckue kojie0anus 1 BoHbl. CBOOOHEIE 2,3 OK 10

konebanus. [leprox, yacrora ¥ aMIUINTYAa KOJIEOAHUH. JIP 10,
I'apmonnueckue konedanns. MexaHnUeCKHe BOJIHBI U UX 17

BUBI. 3BYKOBBIC BOJIHBI. Y IHTPa3ByKOBBIC BOJTHBI.

VYbpTpa3ByK U €ro HCIOJb30BAHUE B MEIUIMHE W

TCXHUKE.

DNEeKTPOMAarHUTHBIE KOJIEOAHUS W BOJTHEI.
CBOOOTHBIE DIEKTPOMATrHUTHBIEC KOJIeOaHusI.
KonebarenpHbIN KOHTYp. DIIEKTPOMArHUTHOE TIOJIE.
DNeKTPOMAarHUTHBIE BOIHBI. CKOPOCTH
3JIEKTPOMArHUTHBIX  BOJH.

CBETOBBIE BOJIHEI.

Pa3Butue npencTaBieHuid 0 MPUPOJIC CBETA. 3aKOHBI

OTpaKCHHUS U MPEIIOMJICHHS CBETA.

JIun3el. @opMmyna TOHKOM THH3HL.




HpaKTqucxne 3aHATHA

KoHTpoabpHBIE paboThI

CaMocTosTeNnbHas pa60Ta MPE3CHTAllUU 10 TEME
((HpI/IMeHeHI/Ie JIMH3» COOGIHCHI/IG «yJ'H)Tpa3ByK u €ro
HCIIOJIb30BAHHUC B MCIUIIMHC M TCXHHUKC.»

JJieMeHThI KBAHTOBOI (GU3uKN

11

DJeMEeHTHI KBAaHTOBOI
107635191

KBanToBble cBOlicTBa cBeTa. KBanroBas rumotes3a [lnanka.
DOTOINEKTPHUECKIH AP PEKT.
Omuka atoma. Mogemn crpoeHns aroma.  OmbIT
Pesepdopna.
®duznka aTOMHOTO A7pa 1 3JeMeHTapHbIX dactull. CocTas
U CTPOEHHE aTOMHOTO s1ipa. PagnoakTHBHOCTb.
PagnoakTuBHBIE U3NIy4eHUs U UX BO3JeHCTBHE Ha
JKUBBIE OPTaHU3MBI.

[IpakTrueckue 3aHATUSA

OK 10
JIP 10,
17

KoHTpomnbHbIe paboThI

CamocrosiTenbHas paboTa MOArOTOBUTH MOJCIh aTOMOB H
cooOmeHne A TIPE3CHTAIIHIO: PammoaktiBHEBIE
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 «OO000IIEHHE 3HAHWA MO TeMe
«Dusuxa»»

CaMocTosTenpHas pa60Ta MOATOTOBUTD IPE3CHTALUIO

Xumust. O61iast 1 HeopraHudeckast XMMHsl.

13

Beenenue
OCHOBHBIE TTOHATHS U
3aKOHBI XUMHUU

XuMuyecKkasl KapTUHAa MUpa KaK COCTaBHAsI 4acCTh
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa. Ponb xumuu B
JKU3HH COBpPEMEHHOT0 obimecTBa. [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/Ie 3aHATHA

1,2

OK 10
JIP 10,
17

KonrponbHbie paboThl

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

14

Ilepuoanueckuii 3aK0H U
MepUoIUIecKasi CucTeMa
XUMHUYCCKHUX DJICMCHTOB
JI. 1. Menneneera.
CtpoeHue BemecTna.

Otxpertre [leprnoamyueckoro 3akona. [leprnoandeckas
cucteMa xuMudeckux 3ymemMenToB J[. V1. Menneneena.
3nauenue [lepuoandeckoro 3akoHa u [lepuoauueckoit
CHCTEMBI XUMHIecKkuX djieMeHToB J[. . MenneneeBa mist
paSBI/ITI/Iﬂ HayKI/I 1 IIOHUMAaHUA XHMI/I‘IGCKOﬁ KapTI/IHBI ana.
KoBanenTHas cBs3b: HenossipHas u noJsisspHad. 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 00pa3oBaHUU ¥ TOCYAAPCTBEHHOM
MOJIUTHKE. )

15

Bopna. PactBopsr.
XUMHUUECKHE PEaKIIUH.

Bonma B mpupoze, ObITy, TEXHWKE W Ha MPOU3BOJICTBE.
dusnyeckue U XUMHUYECKHAE CBOMCTBA BOMbI. OnpecHeHHE
BOZABl. ArperaTHble COCTOSIHHUS BOJBI U €€ MEePexXolbl U3
OJIHOTO arperatHoro cocrostHusi B apyroe. Ilonsatue o

OK 10
JIP 10,
17




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

IIpakTuueckue 3aHATUSL

KonrponbHbIe paboTh

CamocrosTenpHas paboTa

16

Knaccugukarus

HEOPraHUYECKUX
COCJIMHEHHUI U UX
CBOMCTBA.

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

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHbie paboThl

CamocrosTenpHas 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 pAaCTBOPAMHU KHUCIIOT
U CcoJieH.

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
COCIMHEHMUsSI KaK COCTaBHAS 4aCcTh CPEICTB
1300pa3uTENIBHOTO HCKYCCTBA.

2,3

OpFaHI/I‘ICCKaﬂ XUMMUA

18

OCHOBHEIE TOJIOKCHUS
TEOPUH CTPOCHHUS
OpTaHUYECKHUX
COEIMHEHU I
YrneBonopoibl.

MHoroo0pa3ue OpraHu4ecKux COeIUHEHUH.

[lonsatue wu3oMepum.

IIpenenpHble W HEMpeae/IbHBIC YIJICBOAOPOBI. 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.

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

YrieBoapl: TAH0KO3a, Kpaxmall, [eJUTI03a.

2

IIpakTnueckue 3aHATUS

KonTponsHsie paboThl

CamocrosTenbHas pabora pedepar AJKOTONIHM3M H
ero OTpPaXXCHHE B IMPOU3BEACHHUSAX XYA0KECTBEHHOU
JIMTEPaTyphl U H300PA3UTENHHOIO HCKYCCTBA.

1,3

21

A3zoTtcoaepixamue
OpraHUYeCKue
COCIUHCHUS
ILracTMaccel 1 BOJIOKHA.

AMWHBI, aMHWHOKHCIOTHI, Oenku.  CTpoeHue u
Ouonoruveckast byHKIUSA oenkoB. [loHAaTne o
IIaCTMaccaX M XHMHYECKHX BOJIOKHaX. HarypaibHbie,
CHUHTETHYECKHE M MCKYCCTBCHHBIC BOJOKHA.

IIpakTueckue 3aHATUS

OK 10
JIP 10,
17




KonrponbHbie paboThl

CamocrosrenpHas padorta pedepat [Ipumenenune
MOJIMMEPOB B MPUKIIATHOM U KIIACCUYECKOM
n300pa3UTEIIHLHOM UCKYCCTRBE.

22 | Xumus 1 KU3HB XUMHSI ¥ OPTaHM3M YeJIOBEKa. XHMHYECKHE DJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHWYecKue
BEILIECTBA. OcHoBHEBIE JKU3HEHHO HEOOX0aAUMBIE
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
nmobaBku. COanaHCHPOBAHHOE MTUTAHUE.
Xumuss B ObiTy. Boma. KagectBo Bompl. Moromme u
gucTamue cpenctBa. IlpaBmma Oe3zomacHOW paboOTHI €O
cpencTBaMu OBITOBON XUMHH.
[IpakTryeckue 3aHATHS
KonTponsHbie paboTh
CamocrositenbHas pabota pedepar Ponb xummaeckux
9JIEMEHTOB B JKU3HU pacTeHUH. Y 10OpeHus. XUMIIECKUe
CpEeJCTBA 3aIIUTHI PACTCHHIA.
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 IPHPOJC. JKU3HH (C TIPUBJICICHUEM MaTepuaja U3 pa3feiioB (GU3HKH
Meronpt HayaHOro 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 (3JIEeMEHTapHas) eANHUIIA KU3HH.

Crpoenne kieTku. [IpokaproTHl B 3yKapHuOTHI — HHU3IINE
W BBICHOINE  KJIETOYHBIE  OpraHu3Mbel.  OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3>yKapuotT. KierouHoe
aapo. DyHKOWA Apa: XpaHEHHE, BOCHPOM3BEICHHE H
nepenaya HAcJEICTBEHHOH MH(OpMAIMK, PETYISLUS
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. YTIIEBOABI M JIMIKABI B KIETKE.
Crpykrypa u 6uonorndeckue ¢pyHkiun 6enxos. CTpoeHne
HYKJICOTHAOB W CTPYKTypa IOJHHYKICOTHIHBIX Lemei
JHK u PHK, AT®.

Bupycst u Oaktepuodarn. HekierouHoe CTpoeHwe,
JKU3HEHHBIH LMK U €r0 3aBUCHMOCTB OT KJIETOUHBIX (GopM
KU3HU. Bupycbl —  B030yauTenu  MHQEKIHOHHBIX
3a0oneBaHnii; MoHsATHE 00  OHKOBHpYycax. Bupyc
nMmMmyHojedunura yenoseka (BUY). [Ipodunakruka 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 KIIETOK paCTeHI/Iﬁ " )KUBOTHBIX.

KonrponbHbIe paboTh

CamocrostenpHas padora: 3amomHuTh Tabmumy «CTtpoeHue
KJICTKH», TOJTOTOBHUTH NPE3CHTALHIO 110 TeMe «BUpychI»

26

Opranusm

Opraamm — enuHoe 11eroe. MHorooOpasme opraHu3MoB.

OOMeH BemecTBOM M DHEpPIrHeH ¢ OKpYXammei cpenoi
KaKk HEeoOXOOMMOE YCJIOBHE CYIIECTBOBAaHUS IKHUBBIX
CHCTEM.

CnocoOHOCTP K CaMOBOCIHPOU3BEICHHI0O — OJHA U3
OCHOBHBIX OCOOCHHOCTEH JKMBBIX OpraHusmoB. JlencHue
KIETKH — OCHOBa pOCTa, Pa3BUTUA M Pa3MHOKEHUS
opranu3moB. becnosnoe pasmHoxenue. [lonoBoil mponecc
U TOJOBOE  pa3MHOXkeHHe. OIUIOJOTBOpEHHE, €ro
Omosornieckoe 3HaUCHNUE.

[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 HacJeI0BaHHUS.
HacnenoBanue mnpusHakoB y 4yenoBeka. llosoBbie
xpoMocoMbl. CIEIUIeHHOe C TOJIOM  HAaclieJIOBaHHE.
HacnenctBenHnbie 0ON€3HM 4YeENOBEKa, WX TNPUIUHBI U
npodunakrika. CoBpeMeHHbIE NPEICTABICHHUS O TeHE U
T€HOME.

I'eneTnyeckue 3aKOHOMEPHOCTH N3MEHUYHUBOCTH.
Knaccudukanus ¢popm nsmeHunBocTH. Bimsiane MyrareHoB
Ha OPTaHM3M YeJIOBEKa.

[Ipemmer, 3amaum W METOIBI CeNEKIUHU. | eHeTHYecKHe
3aKOHOMEpPHOCTH cenekuuu. Yuenue H. W. Basuiosa o
[EHTPax MHOT000pa3usi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuii. buotexHomoTHs, €€ JOCTHKECHHUS, IEPCIICKTUBBI
Pa3BUTHA.

IIpakTnueckue 3aHATUS

Pemenne OJICMCHTAPHBIX ITCHCTUYCCKUX 3a1a4d. Ananus u
OIICHKA OTUYECCKUX ACIICKTOB pPa3BUTUA HEKOTOPBIX
I/ICCJ'IG,HOBEIHI/Iﬁ B OMOTEXHOJIOTHH.

OK 10
JIP 10,
17

KonrponbHbie paboThl

CamocrosTenbHas paboTa: BEIPaCTHTh PACTCHUE
BETreTaTUBHBIM 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). BwxKy1ue CUIIbI SBOJIOLUH B CO- OTBETCTBUU C
CTO.

Pesynmpratel  3Bomonuu. CoxpaHeHHEe MHOTO0OpPa3us
BHJIOB KaK OCHOBA YCTOWYMBOTO pa3BUTHUS OHMOCHEPHI.
IIpuunHbl BeIMUpaHus BUJIOB. bruonorudeckuii mporpecc u
OMOJIOTUIECKH perpecc.

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

OK 10
JIP 10,
17




AHTpONOTeHe3 M ero 3aKkOHOMEpHOCTH. Jloka3areibcTBa
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

CaMocTosTenbHas pa60Ta 3aIlOJIHUTH TaGJ’II/II_[y «Pa3BuTne
JKHU3HH Ha 3€MJ'IC>>, «OBOJIIOLIHS YCIOBEKA»

28

DKOCHCTEMBI

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
9KOJIOTMYecKUX cucremax. Llenmn muranus, Tpoduyeckue
ypoBHHU. broreorieHo3 kak sKocHCTEMa.

Buocpepa — riobampHas sSKocucTema. YueHume B. U.
Bepraackoro o 6mocdepe. Ponp kKuBBIX OpraHu3MOB B
omocdepe. buomacca. bumomormveckuit KpyroBopor (Ha
npuMepe KpPYroBOpOTa yrieposa). OcHoBHBIE
HanpaBJIeHUsl BO3ACHCTBUS deloBeKa Ha Ouocdepy.
Tpanchopmalyiss €CTECTBEHHBIX JKOJIOTMYECKUX CHUCTEM.
OCo0eHHOCTH arpo’KOCHCTEM (arpoLEeHO30B).

[IpakTrueckue 3aHATUSL

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

Perienne sK0I0rnuecKux 3amad.
AHann3 u OLICHKa MHOCJIEACTBUN CcOOCTBEHHOM
JNESATENbHOCTH B OKpYXKalomleW cpene, TIOOATBHBIX
JKOJIOTUYECKUX MPOOIEM U IMyTel UX pelICHUs.
Okckypcun MHorooOpasue BunoB. Ce30HHBIE H3MEHEHHS
B IIPUPOJIE.

EcrecrBennsie u NCKYCCTBCHHBIE DKOCHUCTEMBI

KonTponsHsie paboThl

CamocrositenibHass ~ paboTa  IOArOTOBKa  pedeparos,
Mpe3eHTalMi 0 3KOJI0ruU

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 yUeOHOTO MaTepuana:




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

3. — MPOYKTHBHBII (MJTaHUPOBAHKE U CAMOCTOSTEILHOE BBIOTHEHHE JESTEIBHOCTH, penieHne TPOOIEMHBIX
3a/1a4)

XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YUYEBHO! JEATEJILHOCTH CTYEHTOB

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

OU3NKA

Beenenue PazButne criocoOHOCTEH SICHO M TOYHO M3J1araTb CBOM MBICIIH, JJOTUYECKH 000CHOBBIBATH CBOIO
TOUKY 3pEHUs], BOCIPUHUMATh U aHATU3UPOBATh MHEHUS COOECETHUKOB, IIPU3HaBAasl IPaBO APYroro
YeJI0BEKa Ha MHOE MHEHHE.

[TpuBeneHne NpUMepOB BIMSHUS OTKPHITUI B (PM3HKE HA IIPOTPECC B TEXHUKE U TEXHOJIOTUH
IIPOU3BOJICTBA

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
JIBUKEHHE TeJa MO OKPY>KHOCTH

III/IHaMI/IKa Ilonnmanue cMbIciia TAaKUX (I)PI?)I/I‘IECKI/IX Moz[eneﬁ, KaK MaT€puaJibHasd TOYKa, MHECpIHUAJIbHAaA
cUCTeMa OTCUeTa.

W3MepeHne Macchl Tea pa3iudHbIME crioco0amiu. 3mepeHne ciil B3auMOJIeCTBUS Te.
Brruncienye 3HaueHNST YCKOPEHHS TEJ 110 W3BECTHBIM 3HAUEHHSM JICHCTBYIOIIMX CHII M MaccC Tell.

YMeHue pa3iudaTth CHITy TSDKeCTH 1 Bec Tena. OObSICHEHUE U IPUBEACHUE IPUMEPOB SIBICHUS
HEBECOMOCTH.

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

3aKOHBI COXpaHCHHS B OOBscCHEHHE PCAKTUBHOI'O ABMIKCHHA Ha OCHOBC 3dKOHA COXPAaHCHUA UMITYJIbCA. HpI/IMCHCHI/IC
MCXaHHKE 3aKOHa COXpAaHCHU UMITYJIbCa JJId BBIYUCICHUA H3MEHEHHI CKOpOCTCfI TEJI 1P UX
BSaI/IMOI[CI\/‘ICTBI/IFIX.

Brruucienue pa60T},1 CHJI K MI3MCHEHHS KUHETHYECKOM OHEPIruu TeJia. Brruucienue
MOTEHITUAILHOU OHEPIUu TEJI B I'PaBUTAITMOHHOM II0JIEC. XapaKTepI/ICTI/IKa MTPOU3BOAUTECIIBHOCTHU
MAalInuH U HBHFaTeHeﬁ C UCITOJIB30BAHUEM ITOHATUA MOIITHOCTH

OCHOBBI MOJICKYJISIPHON (PU3UKH M TEPMOJINHAMUKH

MomnekynspHas Qpu3rka DopMyIUPOBAHUE OCHOBHBIX MOJOXKEHUI MOJEKYJISIPHO- KUHETUYECKON TeopuH. BrlnonHenue
9KCICPUMEHTOB, CITY)KalllX 000CHOBAaHHEM MOJICKYISIPHO-KHHETHIECKOH Teopun. Habironenue
OpOYHOBCKOTO IBIKEHUS M SBICHUS TUDDY3HH.

OrmpenesnieHue MapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM HAa OCHOBAHWUHU YPaBHEHUS
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 DKCNepUMEHTATBHOE HCCIIEIOBAHUE TETUIOBBIX CBOMCTB BellecTBa. Pacyer KOJIMUECTBA TEIIOTHI,
HEOOXOAUMOTO ISl OCYIIECTBICHHUS MPOIIECCa MPEBPAIICHHUS BELIECTBA U3 OJHOTO arperaTHOrO
COCTOSIHHSA B JIPYToe.

Pacuer usMeHeHus: BHyTPEHHEH SHEPTUH TeJl, pabOThI ¥ NIEPEIAHHOTO KOJIUYECTBA TEIUIOTHI Ha
OCHOBaHHH TEPBOT0 3aKOHA TepMOouHAMUKU. OOBICHEHHE PUHIIUIIOB ICHCTBYS TEIUIOBBIX MAIINH.

OCHOBBI DJICKTPOANHAMUKH




DNeKTpocTaTHKa

Brruncienye cui B3anMOAEHCTBUS TOYEYHBIX JIEKTPUYECKHUX 3apsiI0B.

Brruncienye HanpsHKEHHOCTH M OTEHIMANA 3JIEKTPUYECKOTO HOJISI OJHOTO M HECKOJIBKUX
TOYEYHBIX 3apsIJI0B.

H3mepeHue pa3HOCTH MOTEHIIMAIIOB.

[TpuBeneHne nprMEpOB NPOBOIHUKOB, 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
IIpUHIUIIA HCﬁCTBHﬂ QJICKTPOABUTATEIIA.

Hccnenosanue sIBICHUS 2JIEKTPOMarHUTHOW UHAYKIIMH.

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.

YMeHne 00bACHATh UCIOIb30BAHUE YIBTPa3ByKa B MEIHIIMHE.

QHCKTpOMaFHI/ITHLIC
KOJieOaHUs U BOJIHBI

Habmonenue ociyutorpaMM rapMOHUYECKHMX KOJIEOaHHH CHUIIBI TOKA B IIETIH.

OOBsiCHEHNE NTPEBPAILIECHIS SHEPTHH B HIEATEHOM KOJIeOaTeIbHOM KOHTYpE.

W3ydenne ycTpoiCTBa 1 IPUHIMIIA JIeHCTBUA TpaHChopMaTopa. AHAIN3 CXeMBI IIepeiadun
3MEKTPOIHEPTUH Ha Ooubine paccTosHus. [IpuBeeHne mpuMepoB BUIOB PAIHOCBSI3U. 3HAKOMCTBO
C YCTpOM- CTBaMH, BXOJAIINMH B CUCTEMY PaTHUOCBSA3H.

O6cyxaeHre 0COOEHHOCTEH PacIPOCTPAHEHUSI PaIHOBOJIH.

CBETOBBIE BOJIHBI

[IpuMeHneHnne Ha MpaKTUKE 3aKOHOB OTPAYKEHUSI U MPEJIOMIICHHS CBETa P PEILICHUHU 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

®opmymnuposanue nocrynatoB bopa. Habmronenne nuHeiyaToro 1 HeNMpepbIBHOTO CIIEKTPOB.

Pacyer 4acTOTBI ¥ JUIMHBI BOJIHBI HCITyCKA€MOT'O CBETA IIPU MEPEX01€ aTOMA U3 OJJHOTO
CTallMOHAPHOT'O COCTOSIHUS B JIPYTOE.

OOBsicHEHHE IPUHIMIIA JISHCTBHS JIazepa.

Du3rka aTOMHOTO AApa u
DJICMCHTAPHBIX YaCTHULL

HaGmonenue tpexoB anbda-yacTuil B kKamepe Bubcona. Perucrpa- nust saepHbIX H3Ty4eHHH C
MOMOILBIO cueTdnka [eiirepa.

Pacuer 3Hepruu cBs3U aTOMHBIX SAEP.

[TonnMaHue IEHHOCTH HAyYHOTO MO3HAHUSI MUPa HE BOOOIIE JUIS YEIOBEYECTBA B IIEJIOM, a JUIs
Ka)XJJ0ro 00y4aronierocsi JMYHO, IEHHOCTH OBJIaJICHUSI METOI0M HayYHOTO ITO3HAHMS /IS
JOCTIDKEHHsl ycrexa

B JTF000OM BHIE IPAKTUIECKOI IETETPHOCTH

Bcenennas u ee »BoJIrOnus

CtpoeHHe 1 pa3BUTHE
Bcenennoi

OOBsICHeHHE MOJIETTH pacIupsitoneiics: BeeneHnHoi.

IIpoucxoxnenue
CoaHeuHOH CUCTEMBI

Habmronenue 3Be3x, JIyHb! 1 rutaneT B Teneckor. HabmoeHre COTHEYHBIX MATEH C IIOMOIIIBIO
TEJIecKomna




XUMUA

Bsenenue

PackpeITHE BKTaga XUMUYECKOH KapTHHBI MUPa B €IUHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUDA.
XapakTepUCTHKA XUMHHU KaK IIPOU3BOUTEINBHON CHIIBI 00IIECTBA

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.

OCHOBHEBIC 3aKOHBI XUMHUU

dopmynupoBaHHe 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB U MIOCTOSHCTBA COCTaBa BEIIECTB.
YcTaHOBIICHIE IPUIMHHO-CIICICTBEHHON CBS3U MEXKIY COICPKAaHIEM 3THX 3aKOHOB W HAIMCAaHUEM
XAMHUYIECKUX (POpMYIT U ypaBHEHHA. PackpbiTie PU3MUECKOT0 CMBICIAa CUMBOJIMKH [leproauaeckoit
TabIUIB XUMHUECKUX 3eMeHToB /1. . MeHnneneeBa (HOMEpOB 3/IeMEHTa, IepHoa, TPYIIb) U
yCTaHOBHCHl/Ie HpH‘IHHHO-CHG}ICTBGHHOﬁ CBsA3HU MC)KI[y CTpOGHI/IeM aToMa u SaKOHOMepHOCTﬂMI/I
N3MCHCHUA CBOI71CTB 3JICMCHTOB U OGpaSOBaHHLIX HUMHU BCUICCTB B Hepno;:[ax nu rpynnax.

XapakTepHucTHKa IEeMEHTOB MaJIbIX IEPHOOB IO UX MOJoXKeHUIo B [lepuoanueckoii cucreme /1.
. Menneneena.

OCHOBHBIE TEOPUU XUMHHU

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

XapakTepuCcTHKa BaKHEUILINX TUIIOB XUMHUECKUX CBSA3€H U OTHOCUTEILHOCTH 3TOW TUIIOJIOTHH.
OO0BsICHEHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUTHICCKHUX PEIICTOK.

DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUH TEOPUH FNEKTPOJIMTUIYECKOHN TUCCOLMaluU U
XapaKTEePUCTHKA B CBETE STOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUUECKUX COCTUHEHHM.

DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUH TEOPUH XUMUUECKOTO CTPOEHUS] OPraHUYECKUX
COEIMHEHUH U XapaKTEepUCTUKA B CBETE 3TOM TEOPUU CBOICTB BaXKHEUIINX MPEJICTABUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUI

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.

OnmcaHue cocTaBa M CBOMCTB BYKHEHIIINX MTPECTABUTEIICH OPTaHMYSCKUX COCTHHEHIIN:
METaHOJIa ¥ 3TAHOJIA, CJIOXKHBIX 3(QHUPOB, )KUPOB, MBLI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxapuoB (TJIIOKO3bI), TUCaXapua0B (caxaposbl), MoJIMcaxapuaoB (Kpaxmana

)5 HCJ'UHOHOSBI), AMHWHOKMHCIIOT, GCHKOB, HUCKYCCTBCHHBIX 1 CHHTCTUYCCKUX ITOJIMMEPOB

XHAMUYECKUH SI3BIK U
CHUMBOJIHKA

Hcnonp3oBanue B yueOHOH 1 po(heCCHOHATLHOM AEATEIbHOCTH XMMHUUECKUX TEPMUHOB U
CHMBOJIMKH.

Ha3blBaHHE M3y4EHHBIX BELIECTB 110 TPUBUAIBHONW WIM MEXKAYHAPOJHOM HOMEHKIIATYPE U
OTpaKE€HHE COCTaBa 3TUX COSAMHEHHH C IIOMOIIBI0 XUMHUYECKUX (OPMYIL.

OTpaxeHne XUMHYECKIX IPOIECCOB C TIOMOIIBI0 YPAaBHEHHH XUMUYECKUX PEaKIIi

XuMHIeCKHe peaknuuu

OOBsICHEHHE CYHIHOCTHU XUMHUYCCKUX MMPOLCCCOB. Knaccmbymaunﬂ XUMHYCCKUX peaKuHﬁ 10
Ppa3JINYHbIM MPpU3HAKaAM

XUMHUUECKUN IKCTIEPUMEHT

BBhIIOTHEHHE XMMHYIECKOTO SKCIIEPUMEHTA B ITOJTHOM COOTBETCTBHH C IMPABHIAMH TEXHHKH
0€30MacHOCTH.
Habnronenue, GUKCHpOBaHKME U OIMCAHUE PE3y/IbTATOB ITPOBEACHHOTO YKCIIEPHMEHTA




Xumudeckasi HHpOpMarLys

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

UCIIOJIb30BaHKUE KOMIIBIOTEPHBIX TEXHOJIOTHI JUIsl 00pabOTKH U Iepeayn XMMHUIECKOH
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

BHNOJIOT A

buonorus —
COBOKYITHOCTB HayK O YKHBOI
npupoae. MeTosl HayIHOTO
MMO3HAHMS

R Auanoruu

3HAKOMCTBO ¢ OOBEKTAMHU U3YyUCHHSI OHOJIOTHH.
BersiBnenue posu 61osioruy B pOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYyUHOI KapTHHbI
MHpa U IPAKTUYECKOHN eI TEIFHOCTH JIFOACH.

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 MUKPOIIPENIapaTaM.

Opranusm

3HaHHE OCHOBHBIX CITOCOOOB pa3MHOCHUST OPTaHIU3MOB, CTAJIHii OHTOTCHE3a Ha IIPUMepe
YenoBeKa.

3Hanne IIPUYKH, BBI3bIBAIOINX HAPYIICHUA B Pa3BUTUN OPraHU3MOB. ‘YMeHue 1oJib30BaThCs
TEHETUYECKOM TEPMUHOJIOTUEN U CUMBOJIMKOMU, pelIaTh IPOCTEHIINE FEHETUIECKHE 3a1au.

3HaHUEe 0COOCHHOCTEH HACIEICTBEHHON M HEHACTIEICTBEHHOM N3MEH- YUBOCTH U UX
OHMOJIOTUYECKOM POJIH B 3BOJTIOIIUHN 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
YeJI0BEYECKHUX pac

DKOCHUCTEMBI

3HaHUE OCHOBHBIX SKOJIOTUICCKUX (DAKTOPOB U MX BIUSHISI HA OPTaHU3MBI.

3HaHHE OTINYNTEIBHBIX TPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.

Tony4yeHre IPEACTABICHUS O CXEME SIKOCHCTEMBI Ha IpuMepe Onocheps.

JleMOHCTpanys yMEHHS TOCTAHOBKH IICJICH e TeIBbHOCTH, INTAHUPOBAHNUE COOCTBEHHOMN
JESITeIBPHOCTH IS TOCTHYKEHUS IOCTABJICHHBIX [IEJICH, IPEABUICHHS BO3MOXHBIX PE3YJIbTATOB ITHUX
NCHCTBUH, Opra- HU3aluu CAaMOKOHTPOJISL M OIICHKHU IOTYYEHHBIX PE3yJIbTATOB.

OO6yueHune coOJII0IEHUIO TIPABIII TIOBEIEHUS B TIPUPO/IE, OEPEKHOMY OTHOIICHHIO K
OHMOIIOTUYECKUM 00BeKTaM. (PACTCHUSAM M XKHBOTHBIM H UX COOOIIECTBAM) U HX OXpaHe




3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI
3.1. TpeOoBanus K MAaTepHAJIBLHO-TEXHHYECKOMY 00ecre4yeHU 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»

HNudopmaunonnoe 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 «VccnenoBarenbckas AeITEIbHOCTD IIKOIBHUKOBY
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 oOpazoBaTenbHbIX caiiToB - mpoekTa Allbest.ru.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOI JUCLHUILINHBI

KOHTpOJIb H OIE€HKa pE3yJIbTaTOB OCBOCHMH:A yqe6H0171 JAUCHUIINIMHBI OCYHICCTBIIAIOTCS
npenoaaBarcyicM B IPOLCCCE MPOBCACHUA IMPAKTHUICCKUX SaHHTHﬁ, TCCTUPOBAHHA, CCMUHAPCKUX
38.H$ITI/II\;I, BBITTOJIHEHU A O6yLIaI-OH_II/IMI/ICH HHIAWUBUAYaAJIbHBIX BaﬂaHI/Iﬁ, HaruCaHusA pe(bepaTOB.

Pe3ysbTaThl 00y4eHus ®opmbl 1 MeTObI KOHTPOJIsI M | OK,
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB JIP
o0yueHust
* JIUYHOCMHBIX' TectupoBanue;
— YCTOWYMBBIA HHTEPEC K UCTOPUU U TIOCTUKEHUSIM B YCTHBIN ¥ MUCbMEHHBIH OMpoc;
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO FOPJOCTH 32 3alMTa JI0KIa0B, pedeparos, OK 10
pOCCUICKHE eCTECTBEHHbIE HAYKU; Mpe3CHTAIINIA; JIP 10,
— TOTOBHOCTH K IPOJIOJKEHUIO 00pa3oBaHMsl, co0eceoBaHue, 3cCe, 17

MOBBIICHUIO KBaTU(UKALUU B U3- OpaHHOM
pohecCHOHANBHOM IESTENIbHOCTH C UCIIOJIb30BAHUEM
3HaHUN B 00JIaCTH €CTECTBEHHBIX HAYK;

00BEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIIETEHIIUI B
00J1aCTH €CTECTBEHHBIX HAYK JIJISl YeJIOBEKa M OOIIECTBA,
YMEHHE UCIOJIb30BAaTh TEXHOJIOTHUECKHUE JOCTUKECHHUS B
obsactu GU3UKU, XUMUHU, OMOJIOTUHU ISl TOBBILICHHUS
COOCTBEHHOT'0 MHTEJUIEKTYAJIbHOTO Pa3BUTHS B
BBIOpaHHOW MTPO(ECCHOHATTLHOW  ACSITETLHOCTH;
YMEHHE MPOaHATH3UPOBATH TEXHOT€HHBIE MTOCIIECTBHUS
JUTSL OKPYXKAIOIEen cpeibl, OBITOBOM U
MIPOU3BOJICTBEHHOM ESITEIbHOCTH YEJIOBEKa;
TOTOBHOCTb CAMOCTOSITEJIbHO JJOOBIBATH HOBBIE JIJIsI CE0s
€CTECTBEHHO-HAYUYHbIE 3HAHMS C UCIIOJIb30BAHUEM JIJISI
ATOTO JOCTYIMHBIX UCTOYHUKOB HH(POpPMAIIUH;

YMEHHE YIPaBISATh CBOCH MMO3HABATEIHHON
JIeATeTLHOCTBIO, TPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHS B KOMaH/IE 110 PEIICHUIO OOIIHX
3aJ1a4 B 00JIaCTH €CTCCTBO3HAHMS;

o Memanpe()Memelx:

OBJIaJICHUE YMEHUSMU ¥ HaBBIKAMHU PA3IUYHBIX BUIOB
IO3HaBaTEIbHOU ACATCIIb- HOCTU IJIA U3YUYCHUS PA3HBIX
CTOPOH OKPYXAIOIIEeT0 €CTeCTBEHHOTO MHPA;
MMPUMCHCHHUEC OCHOBHBIX METO/JI0OB ITO3HAHUA
(HaOMrOICHUSI, HAYYHOTO YKCIIEPUMEHTA) JJI U3YUCHHUS
Pa3TMYHBIX CTOPOH €CTECTBCHHO-HAYYHOW KapTHUHBI
MHUPa, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTh
CTaJIKMBAThCs B MpoQeccHoHaNbHON  cepe;

YMEHHE ONPEENATh eI U 3a/1a4H JIeATEIbHOCTH,
BI)I6I/IpaTI) CpeacTBa Ajid UX JOCTHXKCHUS HA ITPAKTHUKCE,
YMCHUC UCIIOJIB30BAaTh PA3JIMYHBIC UCTOYHUKU JJIA
MOJTYYCHHS €CTECTBEHHO- HAyYHOU MHGOPMAITIH 1
OLICHUBATL €€ NOCTOBCPHOCTL IJIA JOCTHUIKCHUA ITOCTAB-
JICHHBIX IIeJICH U 3a/1a4;

*  NPEeOMemHbIX:

c(hopMUPOBAHHOCTD MPEACTABICHUHN O IIETOCTHOM
COBPEMEHHOI €CTEeCTBEHHO- HAYYHOU KapTUHE MUPA,
MPUPOJE KaK €UHOMN LETTOCTHON CUCTEME, B3aUMOCBSI3H

NPaKTHYECKOE 3aHATHE,
CEeMUHApCKOE 3aHATHE,
QG epeHIIMPOBAHHBIN 3a4eT.




YeJI0BeKa, IPUPObI U 001IECTBA, IPOCTPAHCTBEHHO-
BpEeMEHHBIX MaciTabax Bceenennoii;

BJIaJICHUE 3HAaHUSMU O HauboJiee BaKHBIX OTKPBITUSX U
JOCTHKEHUSIX B O0JIACTH €CTECTBO3HAHMS, TIOBIIHSIBILIUX
HAa 3BOJIIOLHUIO [IPEICTABICHUM O IPUPOJE, HA Pa3BUTUE
TEXHHUKHU U TEXHOJIOTHIA;

c(OPMHUPOBAHHOCTb YMEHUS IPUMEHSATh
€CTeCTBEHHOHAYYHbIEC 3HAHUS IS OObACHEHHS
OKPYXKAIOIIMX SBJICHUH, COXPAaHEHHUS 310POBb,
oOecrieyeHns OE30MACHOCTH KHU3HEIEATSILHOCTH,
OepeKHOro OTHOILEHUS K IPUPOJIE, pallMOHATILHOTO
IIPUPOJIONOIB30BaHUS, A TAK)KE BBIIIOJIHEHUS POJIU
IpPaMOTHOTO NOTPeOUTENS;

c(OpMUPOBAHHOCTH MPEACTABIECHUN O HAYYHOM METOJIE
IIO3HAHMS IPUPOJBI U CPEACTBAX U3YYEHUS MEraMupa,
MakpoMHpa U MUKpPOMUDA; BIaICHUE IPUEMaMU
€CTECTBEHHO-HAYUHBIX HAaOJIFOJICHU, OIIBITOB,
MCCJIEIOBAHUM U OLIEHKH JTOCTOBEPHOCTH IOJYYEHHBIX
pE3yJIbTaTOB;

BJIa/ICHNE OHSITUWHBIM aIlllapaToM €CTECTBEHHBIX HaYK,
IIO3BOJIAIOIIMM II03HaBaTh MUP, y4acCTBOBATh B
JUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCaM,
UCII0JIb30BaTh Pa3IMyuHble HICTOYHUKU MH(OpMAIK 115
MOJIFOTOBKU COOCTBEHHBIX Pa0OT, KPUTHUECKH
OTHOCUTKCH K coobmenussMm CMU, copeprxamum
Hay4YHYI0 UH(OpMaIHIO;

c(OpPMHPOBAHHOCTh YMEHUI MOHUMATh 3HAYUMOCTb
€CTECTBEHHOHAYYHOI'0 3HAHUS JUIs KaXKJA0T0 YeI0BEKa
HE3aBUCHMO OT €ro Npo¢eCcCHOHAIBHOM 1eATEIbHOCTH,
pa3nuyath (PaKThl U OLIEHKH, CPABHUBATH OLICHOYHbIE
BBIBO/JIbI, BUJIETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U
CBSI3b KPUTEPHUEB C ONPEICITICHHON CUCTEMOM
LIEHHOCTEMN.




I[MPUMEPHBIE TEMbI PEGEPATOB (JJOKJIAIOB),
VHJIVUBUAYAJIBHBIX ITIPOEKTOB
1. Marepusi, popMbI ee IBIKCHHUS U CYIECTBOBAHHUS.
2. Ilepsslii pycckuii akagemuk M. B. JlomoHOCOB.
3. HckyccTBO 1 npoliece MO3HaHUSI.
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 HHXECHEpHI — 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. YcrpaHeH#e )XeCTKOCTH BO/IbI Ha IPOMBILIICHHBIX TPEANPUATHSX.
14. Vctopus BO3HUKHOBEHHS U PAa3BUTHUS OPTraHUYECKON XUMHUH.
15. YrieBojpl U UX POJIb B )KUBOW MPUPOJIE.
16. JXKupbl Kak NPOAYKT MUTAHHUS U XMMUYECKOE CHIPHE.
17. HexBaTka Npo/I0BOJILCTBHUS KaK INI00aIbHas MpodjieMa YeoBe4ecTBa U My TH €€ PELICHHS.
18.CpencrBa rurueHsl Ha OCHOBE KHCJIOPOJICOAEPIKAIINX OPTaHUYECKUX COSTNHEHUH.
19. CunTeTnYecKe MOIOIIUE CPEACTBA: JOCTOMHCTBA M HEJOCTATKH.
20. NepunnT Genka B MUIIEBBIX MIPOLYKTaX U €ro MPEOJOICHIE B paMKaxX IJ100aIbHON POJOBOIBCTBEHHOM
MPOTPaMMBI.
21. B. U. BepnHanckwuii 1 ero yueHue o buocgepe.
22 .VcTopusi 1 pa3BUTHE 3HAHHH O KIICTKE.
23. Oxpy>karolias 4eJI0BeKa Cpe/ia M €€ KOMIIOHEHTHI: pa3JInYHbIC B3TIIABI HA OHY IIPOOIeMy.
24, Tlonmynsuyst Kak eIMHANa OHOJIOTMYEeCKON 3BOJIOLHH.
25. Tomymnsauust Kak SKOJIOTrHYecKasl eTUHUIIA.
26. CoBpeMeHHbIE B3IJIs/IbI HA OMOJIOTMYECKYIO IBOJIOLHIO.
27. CoBpeMeHHbIE B3IJIsIIbI HA IIPOUCXOXK/ICHHE YEJIOBEKa: CTOJIKHOBEHUE MHEHHIA.
28. CoBpeMEHHBIC METO/IbI HCCIICAOBAHMS KICTKH.
29. Cpenpl oOUTaHHS OPTaHU3MOB: IPHYMHEI  Pa3HOOOpa3usl.

Kpurepun onenuBanus orsera Ha AudepeHIMpPOBAHHOM 3a4eTe

OneHka «OTINYHO» JIOTUYHBIH, COAEPKATEIbHBIN OTBET, UCIIOIb30BaHA ITPAaBUIIbHAS
TEPMUHOJIOTUS;
YETKHUE OTBETHI Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI;
3HAHHE PEKOMEHI0BAHHOW JOTIOJHUTEIBHON JIUTEPATYPBHI.

OrneHka «xopoio» XOPOIIIHH, YBEPEHHBII OTBET Ha TEOPETHYECKUE BOTIPOCHI, HO MPH
OTBETE JOMYCKAIOTCS HE3HAUUTEIbHBIE HETOUYHOCTH;
YETKHE OTBETHI Ha JIOMOJIHUTEIbHBIE BOMIPOCHI, HO TIPH 3TOM
JIOTTYCKAIOTCs OJIHA-/IBE OIIHOKH;
3HaHME PEKOMEH/IOBAHHOW JOTIOJHUTENHHOU JTUTEPATYPBHI.

Onenka ¢y1ab0 yCBOEGH MaTepHuall yaueOHOW pOorpaMMel;
«YJIOBJIETBOPUTEIHLHOY» 3aTpyAHEHUS MPH OTBETE Ha JOTIOJHUTEIHHBIE BOIIPOCHI;
cy1aboe OPUEHTHPOBAHKE B IONIOJIHUTEIILHON JIUTEPATYPE.
Ouenka OTCYTCTBHE 3HAHUU 1O MPOUJICHHOMY MPEIMETY, CEPbE3HbBIC
«HEYJIOBIECTBOPUTEIHHO OLIMOKH B OTBETE, BIaICHUE OTIEIbHBIMU (haKTaMH yueOHOTO
Marepuana;

OTKa3 OT OTBETA;
HE3HaHUE JOMOJHUTENIBHOM JINTEPATYPHI.




