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Conep:xkanue
[TacnopT mporpammbl yueOHON AUCIUILITUHBIL.
CtpykTrypa u cojepkanue y4eOHON TUCHUTUIHHBI.
YcnoBus peanuzanuy NporpaMMbl ya4eOHOM TUCIUTUIMHBI.

KoHuTposb u o1ieHka pe3ynbTaToB y4eOHOM IUCHUIUIHHEIL.



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEBHOU JJUCHUTLJINHBI

1.1.  Ob6aacTh NpUMeHEHHs POrPAMMBI
Pabouas nporpamma y4eOHOM TUCHUIUIMHEI SBISETCA YacThbIO MPOTrPaMMbl IOJITOTOBKU
cnerranuctos cpeanero 3BeHa ([IIICC3) B coorBercTBUn ¢ ®I'OC 1o cniermanprOCcTsIM 53.02.03
«HCTpYyMEHTaNbHOE UCTIOTHUTEILCTBO (IO BUJIaM HHCTPYMEHTOB)»: «OpKeCTpOBbIE JyXOBbIE U
yJlapHble HHCTPYMEHTBD.

1.2. Mecro yuyeOHOWi JIUCHUILVIMHBI B CTPYKType OCHOBHOH NpPo(ecCHOHATBLHOM

00pa3oBaTeIbHON MPOrpaMMbl
OVYII.00 O6mieo0pa3oBaTenbHBIN yUSOHBIN UK
OVII.00 O6s3aTenbHBIC IPEAMETHBIE 00JIaCTH
OVII.07 EcrecTBO3HaHUE

1.3. lean u 3axa4um y4eOHOH NMCUMILUIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHUS
y4eOHOH TUCHHMILIMHBI

OcBoenue coaepkaHusi yueOHOM aucnuminHbel «EcTecTBO3HaHHE» OOECHeunBaeT JIOCTHKEHUE
CTYICHTAMH CIEIYIOLIUX PE3YJIbTaTOB:

JIMYHOCTHBIX:

—— YCTOMYUBBIA HMHTEpEC K MCTOPUU M JIOCTH)KEHHUSIM B OOJIACTH €CTECTBEHHBIX HayK, YYBCTBO
TOPAOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

—— OOBEKTMBHOE OCO3HAaHHE 3HAYMMOCTH KOMIIETEHIMH B OO0JIACTM €CTECTBEHHBIX HayK MJIs
YeJIoBeKa M OOIECTBa, YMEHHE HCIIOIB30BaTh TEXHOJIOTHYECKUE TOCTHIKEHUS B 00JIaCTH (DU3HKH,
XMMHHU, OMOJIOTUU JJIsl TIOBBIILIEHUS] COOCTBEHHOI'O HMHTEJUIEKTYaJlbHOIO Pa3BUTHs B BbIOpaHHON
npodeccnoHATLHOM IeATEIIBHOCTH;

—— YMEHHE NIPOAHATU3UPOBATH TEXHOICHHBIE MOCIEICTBUS 1)1 OKPYXKAIOIIEH Cpelibl,

OBITOBO M IIPOM3BOJCTBEHHOM €ATEILHOCTH YEJIOBEKA;

—— TOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE /1JIs1 C€0s1 €CTECTBEHHO-HAayYHbIE

3HAHUA C UCTIOJIB30BAHUEM ]ISl 3TOTO JIOCTYIHBIX UCTOYHUKOB HH(POPMAIIHH;

—— YMEHHE YNPaBJIATh CBOEH MO3HABATEIBHOW AEATEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:
—— OBJIQJICHUE YMEHMSIMU M HABBIKAMHU PA3JIMYHBIX BHJIOB IO3HABATEJILHOW JAESATENBHOCTU IJIA
M3Yy4YEeHUs Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MHUPAa;

—— TNpPUMEHEHHE OCHOBHBIX METOAOB MO3HaHMs (HAONIIOJEHHUS, HAYYHOTO OSKCIEpUMEHTA) IS
M3y4YEHUs PA3JIUYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET
HE0OXOIMMOCTh CTANIKUBATHCS B MPOPECCHOHATBHOMN cdepe;

—— YMEHHE OTPEACINIATh 1] U 33J1a4H JCSITeIIbHOCTH, BEHIOMPATh CPEACTBA IS UX

JOCTHKEHHS Ha MPAKTUKE;

—— YMEHHE HCTIOIB30BaTh PA3IMUYHbIE UCTOYHUKH JIJISI TTOJTYYCHHS €CTECTBEHHO-

Hay4YHOU MH(OpPMAIINK U OLIEHUBATH €€ JTIOCTOBEPHOCTH ISl JOCTUKEHHSI TOCTAB-

JICHHBIX IIeJIeH U 3a7a4;

NnpeJIMeTHbIX:

— c(OpMHUPOBAHHOCTH MIPEICTABJICHHH O 1IEJIOCTHON COBPEMEHHOM €CTECTBEHHO-

Hay4YHOW KapTUHE MHUpa, MPUPOJIe KAK €IMHOW IEJOCTHOM CHCTEME, B3aMMOCBS3M 4eEJIOBEKa,
MIPUPOJIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MacITabax

Bcenennoli;

—— BJIQJICHHE 3HAHUSAMH O HanOoJiee BAKHBIX OTKPBHITHIX U JOCTIKEHHSIX B 00J1aCTH
€CTECTBO3HAHMSI, MMOBIUSBILINX Ha SBOJIOLHUIO MPEACTABICHUN O MPUPOJE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHH;

—— c(hOpMHUPOBAHHOCTh YMEHUS TMPUMEHSITh €CTECTBEHHO-HAyUHBIC 3HAHUS M OOBSICHCHHS
OKpPYKAIOIIUX SIBJICHUI, COXPAHEHHUS 3/I0POBbs, 0OecrieueHus: 6€30MacCHOCTU KU3HEACSITETbHOCTH,



OepeXHOT0 OTHOLICHUS K MPHUPOAE, PAllMOHAIBHOTO MPHUPOJONOIF30BAHMS, a TAK)KE BBITTOIHEHHUS
PO rPaMOTHOTO MOTPEOUTENS;

— c(hopMUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METO/I€ TIO3HAHHUS IIPUPOIBI U

CpeACTBax M3y4YeHUs] MeraMupa, MaKpOMHUpa 1 MUKPOMHUPA; BIIaIeHUE TPHEMaMH
€CTECTBEHHO-HAy4YHbIX HAONIOJICHUH, ONBITOB, MCCIEAOBAHUNH M OLEHKH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB;

—— BIJIQJICHUE TOHATUHHBIM amlapaTOM €CTECTBEHHBIX HAyK, IMO3BOJIIOIIMM IIO3HABaTh MHD,
y4acTBOBaTh B JHCKYCCHUSX IO €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIIOJIB30BaTh PAa3IUYHbIC
MCTOYHHMKH MH(POPMAIHUH [T HOATOTOBKH COOCTBEHHBIX

paboT, KPUTUYECKH OTHOCUTHCS K coobmenusMm CMMU, copepkaimm HayqHYIO

nHpopMaIuo;

—— c(pOpPMHPOBAHHOCTh YMEHHH MOHUMAaTh 3HAYMMOCTh ECTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)XXJIOTO YEJIOBEKAa HE3aBHCHUMO OT €ro NMpo(eCCHOHANBHOW AESTEIbHOCTH, Pa3In4aTh (akThl
OLICHKH, CPaBHUBATh OIICHOYHBIC BBHIBOJBI, BUACTH HMX CBS3b C KPHUTEPHUSIMH OIICHOK U CBS3b
KPHUTEPUEB C ONPEAEICHHON CUCTEMON IIEHHOCTEH.

B pe3yiabrare ocBoeHHsI y4eOHOH IMCHUILUIMHBI Y BBINYCKHUKOB (POPMHPYIOTCSH
cleayoIue KOMIeTeHIHH:

OO0mme KOMNeTeHIMN:

OK 10. Hcnomp3oBath B TPO(HECCHOHAIBLHOW IEATCIEHOCTH YMCHHS W 3HAHUS,
MOJIyYeHHbIE OOYYalOIIMMHCA B XOJI€ OCBOCHHUS YUEOHBIX TPEIMETOB B COOTBETCTBUU C
(benepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIBHBIM CTAaHIAPTOM CPEIHEr0 00IIeT0 00pa30BaHU.

JINYHOCTHBIE Pe3yJIbTATHI:

JIP 10. bepexyiuBo OTHOCSIIMKCA K MPUPOJHOMY HACJIEIUI0 CTpaHbl U MUDA,
MPOSBIISIONINN CHOPMUPOBAHHOCTH SKOJOTHUYECKON KYJIbTYphl HA OCHOBE IOHUMAHUS  BIIUSHUS
COLIMAJIbHBIX, OJKOHOMMYECKHX U  NpPOPecCHOHANIbHO-TIPOU3BOACTBEHHBIX  IPOLIECCOB  Ha
OKpY’Kalolllyro cpedy. Brlpaxaromuii JesTeabHOe HENpUITHE AEUCTBUM, NPUHOCALIUX Bpel
MPUPOJIEC, PACHO3HAIONIMKM OMAaCHOCTH Cpeabl OOUTaHMs, MPETyNPEXIAIUNA PUCKOBAHHOE
MOBEJICHUE APYTUX TPaKIaH, MOMYISIPU3HPYIOMIMA CIIOCOOBI COXPAHEHUS MaMSTHUKOB MPUPOJIBI
CTpaHbl, PErHOHA, TEPPUTOPUHU, IIOCEICHUS, BKIIOYCHHBIM B OOIIECTBEHHBIE HWHUIIMATHUBBI,
HampaBlIeHHbIE Ha 3200Ty O HUX.

JIP 17. IposBisitonuii CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIOBUIO yCTIEUTHON MpodeccroHalbHOM 1 00IeCTBEHHOU esTenbHOCTH. [ mOKopearupyrommii Ha
MOSIBJIEHHE HOBBIX (DOPM TPYIOBOM IEATETLHOCTH, TOTOBBINA K UX OCBOEHUIO.

1.4. KoaunuyecTBO 4YacoB Ha OCBOeHHE NnporpaMmmbIl y‘leﬁHOﬁ AUCHUIIJIMHBI B
COOTBECTCTBHHU C y‘-[CﬁHI)IM IJIAHOM

PexomeHIyeMoe KOIM4ecTBO YacOB Ha OCBOEHHE MTPOTPaMMBI TUCITUTLIHEL:
MaxkcumanbHOi yueOHOI Harpy3ku cryaeHnTta 90 yacoB, B TOM YHCIE:
O0s13aTenbHOI ayTIMTOPHOH Y4eOHOH HArpy3KH CTy/ICHTa /2 Jaca;
CamocrosarenbHO# paboThl cTyaeHTa 18 yacos;

3aHATUA TPYIIIOBHIE.



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

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

Jlexknuu -
JlaGopaTopHbie paboThI (TeorpapuiyecKrue UCCIeTOBAHMS) -
[IpakTryeckue 3aHATUSL 8
KonTtposnbHble paboThl (CEMHHAPCKUE 3aHATHUS) 3
DKCKypcHst 2
CaMocTosiTenbHas paboTa cTyieHTa (BCEero) 18
B ToMm uncie:

Hrorosas arrecranus B hopme nuddepeHImpoBaHHOTo 3a4eTa (2 CeMecTp)




2.2. TemaTnveckuii IJIaH U COlep:KaHMe Y4eOHON AU CHMIIIMHBI

HaumeHnoBaHue
pa3ziesoB U TEM

Couepma}me yqe6H0r0 MaTtepuajia, IpakKTUYCCKUC 3aHATUS,
CaMOCTOATCIIbHAA pa60Ta

O0beM yacoB

O06s13at.
CaMoCT.
yaeOHas
Harpyska

Makc

yaebd
Hasl

Harpy
3Ka

Ypos
€Hb
0CBOE
HUS

Dopmu
pyeMbl
e
KOMIIET
€HIINU
OK, JIP

lcemectp

Beenenue

BBenenue

®dusnka — QyHIaMeHTaJIbHAs HAayKa O IIPUPOJE.
EcTecTBeHHO-HayuUHBII METOJ] IO3HAHUS, €r0 BO3MOXKHOCTH
Y TPaHMLBI TPUMEHHMOCTH.

EnnHCTBO 3aKOHOB IIPHPOJIBI M COCTABA BEIIECTBA BO
Bcenennoii. OTKprITHS B pHU3HKE — OCHOBA Iporpecca B
TEXHHUKE ¥ TEXHOJIOTHH TPOM3BOJICTBA.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbIE paboTH

CaMmocTosTelnpHas pa60Ta

Mexanuka

JrnHamuxka.

Macca u cuna. B3aumoneiictBue ten. 3aKOHbI JUHAMHKH.
Cuel B ipupojie. 3aKOH BCEMUPHOTO TATOTEHHUS.

HpaKTI/I‘IeCKI/Ie 3aHATHA: I/ICCJ'IG,Z[OBEIHI/IC 3aBUCHUMOCTH CHUJIbI
TpCHUA OT BECa TCJIa.

KonTtpomsHbie paboThI

CaMmocTosTelbHas pa60Ta NOJArOTOBUTH

Kunematnka.

Mexannueckoe aBkenne. Cucrema orcuera. TpaekTopust
neuxenust. [1yts. [lepemewenue. PaHomepHoe
npsaMonuHelHoe ApwkeHne. CkopocTs. OTHOCHTETFHOCTD
MEXaHMYECKOTO JIBIKEHUS. 3aKOH CII0KEHHS CKOPOCTEH.
CpenHsisi CKOPOCTh IPH HEPAaBHOMEPHOM JBIDKCHHH.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpEeHHOE
npsAMONIMHENHHOe ABIKeHHe. Y ckopeHue. CBoOoHOE
TIaJICHAE TeJl.

IIpakTHueckue 3aHsATUs

KonTtpomnsHbie paboThI

CaMmocTosTelbHas pa60Ta

3aKOHBI COXpAaHECHHUS B
MeXaHHKE.

Wmnynec Tena. 3aKOH COXpaHEeHUS HMITyJIbca. PeakTiBHOE
nBrxkeHne. Mexanndeckas pabora. MomHoOCTb.
Mexanunueckas sHeprusi. Kunernueckas sHeprusi.
Kunermueckas sHeprus u pabota. I[loreHnnansHas
SHEPIHs B TPABUTAIMOHHOM II0JIe. 3aKOH COXPaHEHUS
NIOJIHOM MEXaHUYECKOH YHEPIUHU.

IIpakTrueckue 3aHATUS

KonTponbHbie paboThl

CamocrosrenbHas paboTa HMOATOTOBHTH pedepaTr Mo Teme
peaKkTUBHOE IBHXXEHHE B IIPUPOLIE

OK 10
JIP 10,
17

OCHOBBI MOJIEKYJISIDHOMH (M3MKHM U TEPMOJIMHAMUKHU

MonnexynspHas
(uzuka.

ATtomucrrueckas TCOPU CTpOCHUs BCIICCTBA.
HaﬁHIOIleHI/Iﬂ U OIIbITBI, MNOATBCPIKIAAONIUEC ATOMHO-
MOJICKYJIAPHOC CTPOCHUC BCIIECTBA. Macche u pa3Mephbl
MOJICKYIIL. TemmoBoe ABWKEHHE  YaCTHI] BCIICCTBA.




Bpoynosckoe nsuxenue. Wneamsnsiili ras. Temmepartypa
KaKk Mepa CpeiHell KHHETUYeCKOM SHEepruM 4YacTull.
VYpaBHEHHE COCTOSIHMS  HMI€allbHOrO rasa. Mogjenb
KHUIKOCTH. IIOBEpXHOCTHOE HATSXKCHHE M CMadMBaHUC.
Kpucranmmueckne n amopdHsIe BemecTsa.

[IpakTuueckue 3aHATHS

KonTtponsHbie paboThl

CamocrosarenpHass paboTa MOATOTOBHTH MAaKeT MOJEKYI,
pedepat mo Teme

TepmoanHamuka.

Buytpennss sHeprus. Pabora u TemiooTada Kak Criocoobl
W3MEHEHUs BHYTpeHHed sHepruu. llepBeiil  3akoH
TepMOAUHAMUKHU. TemIoBble MAIIMHbI U UX IPUMEHEHHE.

HpaKTH‘IeCKI/Ie 3aHATHUA

KonrponbHbie paboThI

CamocrosrenpHas pabota

OK 10
JIP 10,
17

OCHOBBI 3J1eKTPOAMHAMUKHU

DNEeKTpOCTaTHKA.

B3aumopeiicTBre 3apsHKEHHBIX Tell. DNEKTPUUECKHUNA
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUYIECKOro 3apsia.
3akon Kynona. DnekrpocTaTuueckoe moie, ero
OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEXIY HHUMHU.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbIE paboThI

CaMocrTosTelnbpHas pa60Ta

ITocTosSIHHBIN TOK.

IlocrostHHBIM ~ 3mekTpuyeckuit  Tok. Cmia  ToKa,
HaMpsDKEHUE, JIEKTPUYECKOE  CONPOTUBIECHHUE.  3aKOH
Oma ams ydacTKa JJIEKTPUYECKOM  LIEMU.

IIpaktnyeckue 3ansaTuss COOpka 3IIEKTPUUIECKOH IIemH,
W3MEpEeHNE CHIIBI TOKAa M HANPSDKEHHWS Ha €€ passInuHbIX
ydJacTkax.

KonTtpomsHbie paboThI

CamocrosrensHas paboTa

MaruuTHOE 1oe.

MarHuTHOEe TOJIE W €ro OCHOBHBIE XapaKTePUCTHKH.
JlelicTBue MarHMTHOTO TIIOJII HAa MPOBOJHHUK C TOKOM.
3akoH Awmrepa. DNEeKTpOJIBUTATENb. SIBnenue
JIEKTPOMArHUTHONH WHIYKIIUH.

2.3

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponbHble paboThI

CaMmocTosTelbHas pa60Ta

OK 10
JIP 10,
17

Kojie0anus 1 BOJHEI

10

Koiebaunst n BOIHBI

Mexannyeckne Kojiebanus v BoJHbI. CBOOOIHBIE
konebanus. [leproa, 4acToTa U aMIUIUTYAA KoJeOaHUH.
TI'apmonmnueckne konebanus. MexaHU4YeCKHe BOJTHBI U X
BHJIbI. 3BYKOBBIE BOJIHBL. Y IHTPA3BYKOBBIC BOJHBI.
VYAbTpa3ByK U €ro WCIOJNB30BAaHUE B MEAWIIMHE U
TEXHHKE.

DJEeKTPOMAarHUTHBIC KOJEOAHHS U BOJHEL.

CB0OOIHBIC 3NIEKTPOMAaTHUTHBIC KOJICOAHMS.
KonebaTenbHbIi KOHTYp. DIEKTPOMArHUTHOE TIOJIE.
DJIeKTpOMarHuTHEIC BOIHBL. CKOPOCTH
AJIEKTPOMArHUTHBIX ~ BOJH.

CBeTOBBIC BOJIHBL.

PasBuTHe npepcTaBIeHuit 0 IpUPOIE CBETa. 3aKOHBI

OTpaKCHHS U TIPEJIOMIICHUS CBETA.

JIun3el. @opmyria TOHKOM JIMH3BL.

2,3

OK 10
JIP 10,
17




HpaKTI/I‘IeCKI/Ie 3aHATHUA

KoHTponbHBIE paboThI

CamocTosTenpHas paboTa Mpe3eHTaINN TI0 TEME
«IIpumeHeHue TUH3» co0OIeHNe «YIIBTPa3ByK U €ro
WCTIOJF30BaHNEC B MEIOUIMHE W TEXHHKE.)»

DJieMeHThl KBAaHTOBOM (pu3ukn

11

DJIeMEeHTBI KBaHTOBOM
[iN7k37078

KsanToBrie cBoiicTBa cBera. KBanToBas rumorte3a Ilmanka.
DOTOINEKTPHIECKIH AP PEKT.
O®uzuka atoma. Mogenun crpoeHuss artoma. OnbIT
Pesepdopna.
®du3nka aTOMHOTO Si7jpa U dJIeMeHTapHbIX yacTull. CocTa
U CTPOEHHE aTOMHOTIO sAapa. PaaroakTHBHOCTb.
PaguoakTHBHBIC H3IIyYeHHsT M UX BO3JCHCTBHE Ha
JKUBBIC OpPTaHU3MBL.

HpaKTH‘IeCKI/Ie 3aHATHA

OK 10
JIP 10,
17

KonTtponsHbie paboThl

CaMocrosTelnpHas pa60Ta IOoAroTOBUTH MOJCIIb aATOMOB H
COO6HI€HI/IC NI MIPE3CHTALUIO: PamnoakTuBHBIC
H3JIY4YCHUS H HX BOSHeﬁCTBHe Ha JKMBBIC OPraHU3MBbI.

BcenenHast 1 ee YBOJIIOLUA

12

Bcenennas u ee
SBOJIIOIHS

Crpoenue u pa3sutue Beenennoit. Monens
pacmmpsitoleiics BeenenHoil.

IIpoucxoxaenue ConHeunoil cucremsl. CoBpeMeHHAst
¢$usHyecKas KapTHHA MUpA.

HpaKTI/I‘IeCKI/IC 3aHATHA

OK 10
JIP 10,
17

Konrponbabie pabotel «O000IIeHHe 3HAaHWII MO Teme
«Dusuka»

CamocTosTenbpHas paboTa NOATOTOBUTH IPE3EHTALUIO

Xumus. O6H.Iaﬂ 1 HCOpTraHNYCCKasl XUMMUI.

13

Bsenenue
OCHOBHBIE TIOHITHS U
3aKOHBI XUMHHU

XuMudeckast KapTHHA MUpa Kak COCTaBHAasl 4acTb
€CTECTBEHHO-HAY4YHOU KapTHHBI ~MHpa. Poss XuMun B
XKHM3HU cOBpeMeHHoro oomectsa. [Ipumenenne
JOCTHKEHHH COBPEMEHHOH XMMHUH B TyMaHUTapHOI cdepe
JIeATeIbHOCTH OOIIEeCTBa.

IIpenmer xumuu. Bemecrso. ATom. Monekyina.
XUMUYECKUI 2JIEeMEHT U (POPMBI €ro CyIIeCTBOBAHMSI.
IIpocThIe U CII0KHBIE BEIIECTBA.

IIpakTHueckue 3aHATUSA

1,2

OK 10
JIP 10,
17

KonTtpomnsHbie paboThI

CamocrosrenbsHas padora Pedepar: Otpakenue
XUMHUYECKUX CHOKETOB B IIPOU3BEACHUAX
XYJI0’KECTBEHHOM JIMTEpaTyphl U HCKYCCTBA.

14

Tlepuoauueckuii 3aKoH U
nepuoanyecKas cucTemMa
XUMHUYECKHUX HJIEMEHTOB
J. . Menneneena.
CrpoeHue BellecTBa.

Otxpertre [leprogmueckoro 3akona. [leproamyaeckas
cructemMa xuMmuaeckux 3ymemenToB /. . Menneneena.
3nauenue [lepuoanyeckoro 3akona u [leproauueckoi
CHCTEMBI XUMHYECKUX 35ieMeHTOB [[. . Menzeneera mis
Pa3BUTHSI HAYKH U TIOHUMAHUSI XUMHUYECKON KapTUHBI MHpa.
KoBasieHTHAs CBSI3b: HEMOJIPHAS U MOJIsIpHast. MoHHas
cBsa3b. KaTHOHEBI M aHMOHEBL. MeTalIn4ecKast CBSI3b.
Bonopoanas cBs3b.

HpaKTI/ILICCKI/IG 3aHATHUA

1,23

OK 10
JIP 10,
17

KonTponbHbie paboThl

CamoctosrenbHast pabota Coobmenue «/J1. .
MenzeneeB 06 00pa30BaHNK M TOCYAAPCTBEHHOMN
TIOJIUTHKE. )

15

Bopna. PactBopsl.
XUMHUYECKUE PEaAKIIUHU.

BOHa B IMpHUpPOAL, 6I)ITy, TCXHUKEC U Ha MNPOU3BOACTBE.
du3nyeckre U XUMHYECKHE CBOMCTBA BOJIBI. Ol'[peCHCHI/IC
BOJIEBI. APpeFaTHLIC COCTOSAAHHA BOJbI U €€ TICPEXOJbl M3
OJHOT'O arperaTHoro COCTOsIHUSA B  JPYroc. Ilonstre o

OK 10
JIP 10,
17




XUMUYECKOU peakiuu. THUIThl XUMUYECKUX PEaAKIUH.
CKopocTh peakuu u (HakTopsl, OT KOTOPBIX OHA 3aBHUCHT.

IIpakTrueckue 3aHATUS

KonrponbHbie paboThl

CamocrostensHas paborta

16

Knaccudukarus

HEOPTraHMYCCKUX
COCJIMHECHUN U UX
CBOMCTBA.

OKCHIBI, KHCIOTEI, OCHOBAHUSA, COJIH.

IIpakTuueckue 3aHATHS

KonTponbHbIe paboThI

CamocrostensHas padborta

17

Merannsl. Hemeramnsr.

Oburre ¢pu3nvecKkre 1 XMMUIECKIE CBOWCTBA METAIIIOB.
OO1mas xapaKTepHUCTHKA TIIaBHBIX OATPYIIT HEMETAJUIOB Ha
MIPUMEpPE TATOTEHOB.

Baxnelinme coeqMHEHUs METAIIIOB U HEMETAJUIOB B
NIPUPOJE U XO3SIMCTBEHHOM EATENbHOCTH YEJIOBEKA.

[paxrnueckue 3ausTusa: Onpenenenne pH pactBopa
coJieil. BzanMopelicTBre METAIIIIOB ¢ PACTBOPAMU KHCIOT
U COJICH.

KonTponbHbIe paboThI

CamocrosTensHas paboTa pedeparsl: MeTamis! 1
CIIIaBbI KaK XyI0KECTBEHHBIN MaTepuan. CoeTMHEeHNUS
METaJJIOB KaK COCTaBHAs YacTh CPEICTB
n300pa3UTENBHOTO HCKycCTBa. HeMeTaisr n nx
COEIMHEHMSI KaK COCTaBHasl YaCTh CPE/ICTB
n300pa3UTENHEHOTO HCKYCCTBA.

2,3

OpFaHI/I‘IGCKaH XUMMA

18

OCHOBHBIE TIOJIOKEHUS
TCOPUU CTPOCHMUS
OpraHUYECKUX
COeMHEHU M
YraeBoaopoasl.

MHoroo0Opasue opraHM4ecKiX COCAUHEHUIA.
[onartne w30OMepum.

[penenbHble W HeNpeaelbHbIC YIIeBOMOPOAbL Peakiius
nojumepu3anuu. [[pupo/iHbIe UCTOYHHUKU YTIIE€BOIOPOIOB.
VYri1eB010pOIbI KaK OCHOBa MEXIYHAPOJIHOTO
COTPYJHUYECTBA U BOKHEUIINN MCTOYHUK (POPMHUPOBAHUS
oromkera PO.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponbHbie paboTh

CamocrostenbHas padbota

19

Kontpomsnas pabora 3a
1 momyroaue

KonTponbHast pabota 3a | monyroaue

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbIe paboThI

CamocrosrenpHas pabota

Bceero:

Ayaur.32
Camocrt.9

41

20

Kucnopoaconepxamiue
OpraHUYECKHE BEIIeCTBA.

IIpencraBurenu KUCIOPOICOAEPIKALUX
OpraHUYeCcKUX COCAMHEHUN: METUIIOBBIN U 3THIIOBBIN
CIIUPTHI, TJIMIEPUH, YKCYCHas KUciIoTa. JKUpbl Kak
CIIOKHBIE 3(HPEI.

VYrieBojpl: III0K03a, KpaxMall, eJUIII03a.

2

IIpakTHueckue 3aHsATUS

KonTtpomnsHsie paboThl

CamocTrosaTenpHast pabota pedepar AJKOTOIU3M H
€ro OTpaXC€HUE€ B IMPOU3BCIACHUAX Xy}IO)KeCTBeHHOﬁ
JIUTEPATyPhl U H300Pa3UTEILHOTO UCKYCCTBA.

1,3

21

A3zotconepxaiue
OpraHUYECKHe
COCIHCHUS
[TacTMacchl U BOJIOKHA.

AMUHBI, aMUHOKHCIOTBI, Oenku. CTpocHue u
Ononoruueckas byHKIHS oenkoB. Ilonsarue o
IUlacTMaccax M XHMMHYECKMX BOJIOKHaxX. HarypanbHsle,
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OK 10
JIP 10,
17




KoHTponbHBIE paboTh

CamocrostensHas paborta pedepar [Ipumenenue
MOJMMEPOB B IPUKIIAJHOM U KJIACCHYECKOM
n300pa3UTENEHOM HCKYCCTBE.

22 | Xumus 1 )KU3HB XUMHUSL M OpPTraHHM3M YeJIOBeKa. XHMHYECKUE JJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHUYeCKue
BEIIECTBA. OcHOBHBIE KU3HEHHO HEOOXOANMBIE
COCOUHEHUS: O€NKH, YIJICBOABI, JKHPHI, BUTaMUHEL
VYrieBoasl — TJIABHBIA MCTOYHHMK SHEPIHU OpraHH3Ma.
Ponb xxupoB B opranusme. XoJECTEPUH U €r0 pojib B
3JJ0pPOBBE YeIOBEKA.
MuHepanbHbIe BEllecTBa B IIPOAYKTaX IMUTAHHS, NHILCBHIC
no6aBku. COaaHCUPOBAHHOE MTUTAHHUE.
Xumuss B ObiTy. Boma. KadectBo Bompl. Moromue u
YyUCTAIIME cpencTBa. [lpaBmia Oe3omacHON paboOTHI CO
Cpe/CTBaMH OBITOBOW XHUMUHU.
[IpakTryeckue 3aHATHS
KoHTpousbHEIE pabOTHI
CamocTostenbHas padora pedepar Ponb xumMuuecknx
3JIEMEHTOB B JKU3HU pacTeHUH. Y noOpeHus. XuMudecKkue
CPEJICTBA 3aLUThl PACTCHUM.
23 | KonrponbHas padora mo | KoHTposbHas paboTa 1o Teme «XuMus»
TeMe «XUMUSI»
[pakTyeckue 3aHATHS
KoHTpoubHEIE paboThI
CamocTosTenbHas padora
buonorus
24 buonorus -
JKupast npupoja kak 00bEKT U3ydeHust Ouonoruu. MeTo bt
COBOKYITHOCTB HAYyK O HCCIICOBAHUS KUBOW MPUPOIBI B Orosioruu. OnpesencHue
KHBOU TMPHUPOAC. KM3HH (C TPUBIEYEHUEM MaTepuana U3 pasienoB (U3HKH
Merozst HayHHOTO U XUMHH). YPOBHH OpPTaHU3AIMH )KU3HU
IIO3HAHUA
B OHONIOTUH [MpakTuyeckue 3aHATHS
KoHTpoubHEIE pabOThI
CamocrostenbHas padbota
25 | Knetka

Uctopus wusyueHus kieTkd. OCHOBHbBIE MOJOXKEHUSA
KJIETOYHOH TEOPHUH. Krnerka — CTPYKTYpPHO-
(GbyHKIMOHATBHAS (3JIEMEHTAPHAS) SAUHUIIA KU3HH.

Crpoenue xinerku. I[IpokaproThl U 3yKapHOTHl — HU3ILIHUE
W BBICIIME  KJIETOYHbIE  OpraHm3Mbl.  OCHOBHBIE
CTPYKTYpHBbIE KOMIIOHEHTBI KJIETKU 3yKapuoT. Knerounoe
saapo. DyHKIMA sapa: XpaHEHHE, BOCHPOU3BEACHUE U
repefadya HACJICJACTBEHHOH MH(OPMAINHK, PETYISIUs
XMMHUUYECKOI aKTHBHOCTH KJIETKH. CTpyKTypa M (QyHKINH
XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buosornueckoe 3HaueHHE XUMHYECKHX  JJEMEHTOB.
Heopranuueckue BelecTBa B COCTaBe KIETKHU. Poiib BOABI
KaKk pacTBOPUTENS] © OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEMH
Cpeibl OpraHU3MOB. YTIEBOAbI M JIUNUJABI B KIIETKE.
Crpykrypa u 6monorndeckne GpyHkimu 6enxoB. CTpoeHne
HYKJICOTHZOB M CTPYKTypa IIOJIMHYKJICOTHIHBIX Ierneit
JHK u PHK, AT®.

Bupycst u ©Oakrepnodaru. Heknerounoe crpoeHue,
YKM3HEHHBIH IIUKJI ¥ €r0 3aBUCUMOCTB OT KJIETOYHBIX (hopm
XKHM3HU. Bupycel — Bo30yauTenu  MHQEKIHMOHHBIX
3a0oyieBaHnli; TOHATHE 00  OHKOBUpycax. Bupyc
nMmyHoeduimTa genoseka (BUY). Ipodpmmakruka BUY-
HHDEKITUH.

OK 10
JIP 10,
17




IIpaktudeckue 3aHsaThs HaOironeHne KIETOK pacTeHWH U
JKIBOTHBIX ozt MHKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenapaTax 1 UX OIHCaHHE.

CpaBHeHHE CTPOCHHS KIETOK PACTCHUH U )KUBOTHBIX.

KonTtponsHbie paboThl

CamocrosrenbHas pabdora: 3amoaHuTs Tabmnmy «CTtpoeHue
KJIIETKH», IIOJrOTOBHUTH MPE3SHTALHIO IO TeMe «Bupycen»

26

Opraansm

Opranusm — enuHOE 1enoe. MHOroo6pasie OpraHu3MoB.

OOMeH BeleCTBOM M DHEpruedl ¢ OKpyXkKarolel cpenoi
Kak HeoOXO0/JMMOe YCIOBHUE CYLIECTBOBAaHMS JKUBBIX
CHCTEM.

CrnocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJHA U3
OCHOBHBIX OCOOCHHOCTEW J>KMBBIX OpraHu3MoB. [leneHue
KIETKH — OCHOBAa pOCTa, Pa3BUTUSA M Pa3MHOKCHUS
opranu3moB. becnonoe pasmuoxenue. IlonoBoil mpouecc
n TmonoBoe pasMHOXeHHe. OIIOZOTBOpEHHE,  €ro
Ononornyeckoe 3HaYCHHUE.

[onarue 06 nHANBUAYAIEHOM (OHTOTCHE3),
SMOPHOHATLHOM (3MOPHOTEHE3) U MOCTAIMOPHOHAIHEHOM
pa3BuTHH. HIUBUIYyaTbHOE Pa3BUTHE YCIIOBEKA U €T0
BO3MOJKHBIC HAPYIIICHUS.

OOmme  mpeAcTaBieHUST O  HACIEACTBEHHOCTH U
U3MEHYUBOCTH. I'enetnueckas TEPMUHOJIOTUS u
CHMBOJIHKA. 3aKOHOMEpHOCTHU HacJIeIOBaHMUS.
HacrmenoBanme mpu3HakoB y  denoBeka. [lonoBeie
xpomocoMbl. CHEmIeHHOE C IIOJIOM  HaClieIOBaHHE.
HacmenctBennple 0oJe3HH 4elOBeKa, WX MPUINHB U
npo¢unaktuka. COBpeMEHHBIC TIPEACTABICHNSI O TeHE U
TCHOME.

I'eHeTHYECKHE 3aKOHOMEPHOCTH H3MEHYHUBOCTH.
Knaccudukarus popm u3mMeHUNBOCTH. BiiusiHie MyTareHoB
Ha OpPraHM3M YeJlOBeKa.

Ilpenmer, 3amaum U MeETOABI CelEKUUU. | eHeTnueckue
3aKOHOMepHOcTH cenekiuu. Yuenue H. M. BaBunoBa o
HEHTpax MHOro00pa3usi M TPOUCXOXKIEHUS KyIbTYPHBIX
pactenuil. buotexHosorus, ee JOCTUKEHUS, IEPCIEKTUBbI
pa3BUTHA.

HpaKTI/I‘IeCKI/IG 3aHATHA

Pemenne QJICMCHTAPHBIX 'CHCTUYCCKUX 3a/4a4. Anamus u
OLICHKA 3TUYCCKUX ACIICKTOB Pa3BUTUS HCKOTOPBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

OK 10
JIP 10,
17

KonTponbHbie paboThl

CaMmocTosTelbHas pa60Ta: BBIPACTUTL PACTCHUEC
BEreTaTHBHBLIM CIIOCOOOM

27

Bun

DBOJIIOLIMOHHAS TEOPHSI U €€ POJIb B JOPMUPOBAHUN
COBPEMEHHON €CTECTBEHHO-HAyYHO! KapTUHBI Mupa. Bup,
ero kpurepud. [lomymsamus Kak CTPYKTypHas €IMHHIA
BHZA 1 3BOIONMH. CHHTETHYECKAs! TEOPHSI SBOJIIOIIUHI
(CTD). JIBmxKymue CHITbI SBOJIIOIMH B CO- OTBETCTBUH C
CTD.

Pesynbrarel  3Bomonmu.  CoxpaHeHHE MHOT000pa3us
BHJIOB KaK OCHOBa YCTOWYMBOTO pa3BHUTHS OHOCQEpHI.
[Ipuunnel BeiMUpaHusi BUIOB. buonornueckuii nporpecc u
OHMOJIOTHYECKHUH perpecc.

T'unore3nr MPOUCXOXKACHHUS KHU3HU. VcnoKHEHUE KUBBIX
OpraHn3MoB Ha 3emie B mponecce OBOJIIOLIUH.

OK 10
JIP 10,
17




AHTpomnoreHe3 W ero 3akoHoMmepHocTd. JlokazarerabcTBa
POACTBAa HYeENOBEKa C MIICKONUTAIONIMMH >KUBOTHBIMHU.
Okonorudeckre (GakTOpbl AHTPOIOTEHE3a: YCIOKHEHUE
TIOTYJIAIUOHHON CTPYKTYPHI BW/A, M3TOTOBICHUE OPYIUil
TpyZAa, MEPeXxoa OT PAaCTHTEIBHOTO K CMEIIAHHOMY THITY
MTUTAHNUS, HCTIONB30BaHUE OTHSL. [osiBnenne
MBICTUTEIBHON NEATSIPHOCTH M YJICHOPA3JCIbHON PEYH.
[IpoucxoxkaeHue YeIOBEYSCKUX pac.

[IpakTryeckue 3aHATHS

Omnucanue ocobell Buaa 1mo Mop(hoJIOrHYecKOMY
KpPHUTEpUIO. AHAIN3 U OLIEHKA PA3JIMYHBIX THUIIOTE3
MIPOUCXOKACHHS )KU3HU. AHAIN3 ¥ OLICHKA PAa3IMYHBIX
THIOTE3 IPOUCXOXKICHUS — YeJIOBeKa.

KonTtponsHbie paboThl

CamocrositenpHass paboTa 3amogHuTh Tadiuiy «Pa3Butne
KHM3HU Ha 3emJie», «IBOJIOIHS YeIOBEKa)

28

DKOCHUCTEMBI

[Ipeamer u 3a7a4n SKOJOTUU: YUEHHE 00 IKOJIOTHMUYECKUX
(akTopax, yueHHE O COOOIECTBAX OPraHU3MOB, YUCHHUE O
ouocdepe.

DKOJOTUICCKIC (I)aKTOPLI, 0COOEHHOCTHU HX BOSﬂeﬁCTBHﬂ.
DKojJorudecKas XapaKTCpUCTHKa BHUA. Ilonsatue 00
OKOJOrHY€CKHUX CHUCTCMaAX. HCHI/I IIMTaHu:, TpOCI)PI‘IeCKI/Ie
YPOBHHU. BHOFCOH€H03 KaK 3KOCUCTEMA.

Buocdepa — riobampHas skocucTema. YdueHue B. .
Bepnasckoro o 6uocepe. Ponb XuUBBIX OpraHu3MOB B
ouocdepe. buomacca. buonornmueckuii KpyroBopot (Ha
npuMepe KpyroBopoTa yIaepoaa). OcHOBHBIE
HalpaBJeHUs BO3ACHCTBUS uelloBeka Ha Ouocdepy.
Tpanchopmanusi €CTECTBEHHBIX 3KOJOTHYSCKHX CHUCTEM.
Oco0eHHOCTH arpodKOCUCTEM (arpoleHO30B).

IIpakTHueckue 3aHATUS

CocraBieHre cxeM Mepeayy BemecTB U SHeprun (1ietei
MTUTAHUS).
CpaBHHTENBbHAS XapaKTEPUCTHKA IPUPOJHBIX IKOCUCTEM U
arpo’KOCHCTEM CBOCH MECTHOCTH.

Pemmenne skoorndeckux 3agad.
AHamu3 M OIEHKAa  TOCNIEACTBUHA  COOCTBEHHOM
NESITeIBHOCTH B OKPYXXKAalomiel cpeze, T00alIbHBIX
9KOJIOTHUECKUX MPOOIeM U IMyTeH MX peIIeHusl.
Okckypcun MHorooOpasue BuoB. Ce30HHbIE W3MEHEHUS
B IIPUpOJIE.

EcrecTBenHrle n HNCKYCCTBCHHBIC OKOCHUCTEMBI

KonTtpomnsHbie paboThl

CamocrosrenbHass ~ pabora  moaroroBka  pedeparos,
MpEe3eHTAINI M0 3KOJOTUU

OK 10
JIP 10,
17

29

3auer 1o Kypey
«EcrecTBO3HAHUE

HpaKTI/ILICCKI/IG 3aHATHA

KonTponbHbie paboThl

CamocrosrenpHas pabota

OK 10
JIP 10,
17

Bcero:

Aynut.40
Camoct.9

49

Hroro:

Aynur.72
Camocr.18

90

YpoBHHM OCBOCHHUS YUE€OHOTO MaTepuaa:




1. — 03HaKOMUTENBHBIH (y3HABaHUE paHee N3YICHHBIX 00BEKTOB, CBOHCTRB);
2. — penpoyKTHBHBIN (BBIOIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKI[HH HITH MO PYKOBOJICTBOM)

3. — HpOﬂyKTHBHLIﬁ (HJ'IaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBINIOJIHCHUEC ACATCIbHOCTU, PCILICHUEC Hp06JIeMHI:IX
3a/ay)

XAPAKTEPUCTUKA OCHOBHBIX BUOB YUEBHOM JEATEJILHOCTH CTYIEHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIbHOCTH CTYACHTOB (Ha YpOBHE

Copeprxanne o0ydeHHs Y4IeOHBIX AEUCTBUIT)
OU3UKA
Beenenue PazBuTne criocoOHOCTEH SICHO U TOYHO M3J1araTb CBOM MBICIIH, JJOTUUECKH

00OCHOBBIBATH CBOIO TOUKY 3PEHUS, BOCHPHHNMATH U aHAJIU3UPOBATh MHCHHS
co0eceTHIKOB, MPU3HABAas MIPaBO JIPYroro Yel0BeKa Ha HHOE MHEHHE.

[TpuBeneHne npuMeEpPOB BIUSHUSA OTKPHITHH B (PU3HUKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTUH PONU3BOJICTBA

Mexanuka

Kunematuka O3HaKOMJICHHE CO CIIOCOOAMU OMUCAHUS MEXaHMUYESCKOTO JIBHKCHHUS, OCHOBHOM
3a/1a4eil MEXaHUKU.

N3ydeHue 0CHOBHBIX (YU3UYCCKHUX BEIHUNH KHHEMATHKH: IEPEMEIICHUS,
CKOPOCTH, YCKOPEHUSI.

HaGmroneHrne 0THOCUTENFHOCTH MEXaHUUECKOTO JABIKeHUs. DopMyTupoBaHue
3aKOHA CIOXKEHUS CKOPOCTEH.

HccrenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBIKCHUS (HA IPHMEpe
CBOOOTHOTO MAJCHUS TeJ) U paBHOMEPHOTO IBIKEHUS TEJa MO OKPY>KHOCTH.

[NornMmaHme CMBICIIa OCHOBHBIX (DH3MUYECKUX BEITHUIH, XapaKTSPH3YIOIIIX
pPaBHOMEpPHOE JBIDKEHHE Tella TI0 OKPYKHOCTH
Junamuka [NornMmaHme cMBICHIA TAKUX QU3MYECKUX MOJENeH, Kak MaTepralbHasi TOUKa,
HWHepIUaibHas CHCTEMa OTCUETA.

W3mMepeHne Macchl Tena pa3IndHbIME criocobamu. M3mepeHre cu
B3aMMOJICHCTBHSA Tell. BrruncieHne 3HaUCHUS yCKOPEHUS TeJ [0 H3BECTHBIM
3HAYCHUSAM JIEHCTBYIOMINX CHJI U MacC Tell.

YMeHue pa3nudarh CUTy TSKeCTH U Bec Tena. OObsCHEHUE U IPUBEACHIE
MIPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHSTHIA, (POPMYJI U 3aKOHOB IMHAMUKHU K PEIICHUIO

RQIIAIL

3aKOHBI COXPAaHEHUS B OOBsiCHEHHE PEaKTHBHOTO IBH)KCHHUS HA OCHOBE 3aKOHA COXPAaHCHUS IMITYJIbCA.
MEXaHUKe IIpumeneHme 3aKOHA COXPAHEHUS UMITYJIbCA J1JIs1 BBIYUCIIEHUS U3MEHEHUN
CKOpOCTEH TeJl MPU UX B3aUMOJIEHCTBUSIX.

Brruncnenue paboThl CUI ¥ U3MEHEHUS KHHETUIECKOW SHEPTUH Tena.
Brruncnenue noTeHUMaIbHOM SHEPTUU TEJ B TPAaBUTALIMIOHHOM MOJIE.
XapaxkTepHucTHKa MPOU3BOAUTENHHOCTH MAIIMH U JIBUTATEJIEH C UCIIOJIb30BAHUEM

OCHOBBI MOJICKYJISIPHON (PU3UKH M TEPMOJINHAMHKH

MonexymnsipHas pu3nka DopMyIUpOBaHUE OCHOBHBIX I0JIOKEHUI MOJIEKYJIIPHO- KUHETUYECKON TEOPUH.
BrImoHeHNe SKCIEPUMEHTOB, CITYKAINX 000CHOBAaHHEM MOJIEKYIISIPHO-
KHHeTH4YecKor Teopruu. Habmonenne OpOoyHOBCKOTO ABMKCHHS U SIBIICHHS
muddy3un.

OmnpeneneHne mapaMeTpoB BEIIECTBA B r'a3000pa3HOM COCTOSHUN HA OCHOBAHUH
YPaBHEHHUS COCTOSIHUSA UAEAIBHOIO rasa.

[pencraBnenune B BUE rpauika H30XOPHOT0, H300apHOTO U M30TEPMUYECKOTO
npoueccoB. Beruncnenue cpeHeil KHHETHYECKON SHEPTHH TEMIOBOTO IBUKEHUS

Tepmonunamuka OKcIepUMEHTaIbHOE UCCIIEA0BAaHUE TEMIOBBIX CBOWCTB BelllecTBa. Pacuer
KOJIMYECTBA TEILIOTHI, HEOOXOAMMOTO JUIsl OCYIIECTBIICHHUS MTPOIlecca IPEeBPaeHUS
BELIECTBA U3 OJHOTO arperaTHOro COCTOSIHUSA B PYTOE.

Pacuer m3MeHeHUs BHYTPEHHEH SHEPTUH TeJ, paOOTHI M IEPEIaHHOTO
KOJIMYECTBA TEIUIOTH HA OCHOBAHMH NIEPBOTO 3aKOHA TepMOANHAMUKH. OObICHEHHE
MIPUHIUIIOB AEHCTBHS TEIUIOBBIX MAILUH.

OCHOBBI QJICKTPOAMHAMUKHN




DNeKTpOoCTaTHKA

Bbrruncienue cui B3anMOAEHCTBHUS TOUEUHBIX 3JIEKTPUUECKUX 3apsI0B.

Beruncienne HaMpsHKEHHOCTH M MOTEHIHANA 3JIEKTPUIECKOTO OIS OTHOTO U
HECKOJIBKUX TOUCUHBIX 3apsA0B.

W3mepenne pa3sHOCTH MOTCHINAIIOB.

[IpuBeneHne npuMepoB NPOBOIHUKOB, JHINEKTPUKOB M KOHJICHCATOPOB.

HaOmonenue siBIEHUS 3IEKTPOCTATHYECKON HHAYKIIUH U IBICHUS MOJIAPH3ALIIH
JIMJICKTPUKA, HAXOASAIIETOCS B DJIEKTPHYECKOM TIOJIE.

ITocTOSHHBIN TOK

W3mepeHne MOImHOCTH 3eKTprdeckoro Toka. M3mepenne 3/1C u BHyTpeHHETO
COIIPOTHUBIICHUS UCTOYHUKA TOKa.

COop ¥ UCTIBITaHNE AIIEKTPUUECKHX LENel ¢ Pa3IMYHBIM COeTUHEHHEM
MIPOBOJIHUKOB, PacyeT UX MapaMeTpoB.

MarsuTHoe 1oJie

HabnroneHue neiicTBUss MAarHUTHOTO TOJIST HA TIPOBOJHUK C TOKOM, KAPTUHOK
MAarHUTHBIX MOJIEH.

dopMynupoBaHUe MPaBUIa JIEBOK PYKHU AJIsl ONPEACIICHUS] HAIPABICHUS CHIIbI
Awmriepa.

Brruncnenue cui, IeHCTBYIOMIMX HAa IPOBOAHUK C TOKOM B MATHUTHOM IIOJIE,
00BsICHEHHE TIPUHITAIA AEUCTBUS AIEKTPOIBUTATEIIS.

Konebauus v BOIHBI

Mexanunyeckue koieda- HUs
Y BOJIHBI

[IpuBenenne npumMepoB KojebaTeNbHbIX ABMKEHHH. VccnenoBanme
3aBUCHMOCTH IEpHO/ia KOJIeOaHUH MaTeMaTHUeCKOT0 MasiTHUKA OT €r0 JUTHHBI,
Macchl ¥ aMIUIMTY bl KosteObanuii. Onpenenenie yCKOpeHus: CBOOOJHOTO Na eHus ¢
IIOMOIIBIO MAaTCMAaTHYCCKOI'O MasiTHHKA.

Habnronenue konebanwuii 38ydaniero Tena. [IpuBecHrue 3HaUCHHS CKOPOCTU
pacnpocTpaHeHHs 3ByKa B pa3IMYHBIX Cpeaax.

YMeHne 00bACHATh HCIIOIB30BAHUE YIBTPa3BYKa B MEIHIIUHE.

DNeKTPOMarHUTHbBIE
KoJieOaHuUs U BOJIHEI

Habnronenue ocnuuiorpaMM rapMOHHYECKUX KOJIEOaHUH CUIIBI TOKA B ISTIH.
OObsicHeHHE MTPEBpaIleHHs YHEPTHY B HACAITEHOM KOJIeOaTeIbHOM KOHTYpE.
Wzyyenue ycTpoiicTBa U MpUHIMIA ASUCTBUS TpaHCPOpMaTopa. AHAIN3 CXEMBI
repeiauy JIEeKTPOIHEPTUH Ha Ooubline paccTosiHus. [IpuBeieHre npuMepoB BUIOB
paanrocBs3U. 3HAKOMCTBO C YCTPOI- CTBAMH, BXOAALIMMHU B CUCTEMY PaJUOCBS3H.
OO6cyxaeHne 0cOOCHHOCTEH pacTpOCTPaHEeHUS PaIHOBOJIH.

CBeTOBBIC BOJIHBI

HpI/IMeHGHI/Ie Ha MPAKTUKE 3dKOHOB OTPAKCHUS U IPCIOMIICHHA CBCTA IPU
peuicHuur 3aaa4. Ha6J'IIOZ[CHI/I€ SIBJICHUA /:[n(l)paxuym " JUCHIEPCHUHU CBCTA.

VYmenne CTPOUTH I/I306pa)KeHI/IiI npeaAMETOB, 1aBacMbIC JINH3aMU. Pacuer
OITHYCCKON CHIIBI JIUH3BI

DNeMeHTH KBaHTOBOH (hHU3HUKH

KBaHTOBEIE CBOMCTBA CBETa

Habmronenune gotoamekrpudeckoro 3gdexra. Pacuer MakcumanbHOM
KHHETHYECKOl DHEPIUH dJIEKTPOHOB 1pu potorddexte

duzuka aToma

dopmynupoBaHue ocTyI1aToB bopa. Habmronenue nuneitvatoro u
HETIPEPHIBHOTO CIIEKTPOB.

Pacuer 9acTOTHI ¥ JUITMHBI BOJHBI HCITyCKa€MOTO CBETA MIPH Iepexo/ie aToMa u3
OJJHOTO CTAI[HOHAPHOTO COCTOSIHUSI B IPYTOE.

OO0BscHeHNE IPUHIINTIA ISHCTBUSA J1azepa.

Du3nka aTOMHOTO AApa u
QJICMCHTAPHBIX YaCTHULL

Habnronenue TpekoB anbha-dacTuil B kKamepe Bunbcona. Perucrpa- mus
SIIEPHBIX M3JIyYeHUH ¢ TOMOILBIO cueTurka ['eirepa.

PacueT sHepruu CBsI3M aTOMHBIX SJIED.

[Tonnmanve EHHOCTH HAYYHOTO TO3HAHUS MUpPA HE BOOOIIE IS YEIOBEYECTBA
B LIEJIOM, a JIJISl KQKJIOTO 00y4aronierocs INYHO, IICHHOCTH OBIIAJICHHUS METOI0M
Hay4YHOTO TIO3HAHUS JUIS JOCTHKEHHS ycTiexa

B JIIOOOM BHJI€ MPAKTHYECKOU JIEATEITHHOCTH

Bcenennas u ee sBomonus

CtpoeHue u pa3BUTHE
Bcenennoit

OObsicHeHHEe MOJIENH pacluupsitoeiics BeenenHoit.

[Ipoucxoxnenne ConHeyHOM
CUCTEMBI

Ha6J’IIOﬂ€HI/Ie 3BC3/1, .HyHI)I U IJIaHET B TCJIICCKOII. Ha6moaeﬂne COJIHCYHBIX
IATCH C IIOMOIIBIO TCJICCKOIIA




XUMUIA

Beenenue

PackprITHe BKIIaia XHMHUYECKOW KapTHHBI MUpa B €AUHYIO €CTECTBCHHO-
HAYYHYIO KapTUHY MHpa.
XapakTepuCTHKa XUMHHU KaK ITPOM3BOIUTEIBHON CHIIBI 00IeCTBA

Bakneinine xuMuueckue
MOHSITHS

YMeHue 1aTh onpesiesieHue U OIepUpoBaTh CIECAYIOIIMMU XUMHUUECKUMHU
TIOHATHSAMHU: «BEIIECTBO», KXXUMHYECKHUH IIEMEHT», «aTOM», «MOJIEKYyJIay,
«OTHOCHUTEJIbHBIE aTOMHAsl 1 MOJIEKYJISIpHAst MacChl», KHOHY, «aJUIOTPOIIHSY,
«U30TOTIBI», «XUMHUUECKAs CBSI3bY, «IIEKTPOOTPHLATEIBHOCTDY, «BAICHTHOCTDY,
«CTETIeHb OKHUCIICHHS», «MOJIbY, «MOJSPHAsi Maccay, «MOJISIPHBIH 00beM
ra3000pa3HbIX BEUIECTBY, BELIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS», «PACTBOPBI», «AIIEKTPOIUT U HEANEKTPOIHUT, «IICKTPOIUTHICCKAS
JVCCOIMAIIS», «OKHUCIUTENb U BOCCTAHOBUTEINbY, «OKHCIEHUE U BOCCTAHOBIICHUEY,
«CKOPOCTb XUMH- YECKOH PEeaKIm», «XUMHUIECKOE PABHOBECHEY, «yTIICPOTHBIN
CKEIIET»,

«(hyHKIHMOHATBHAS IPYIIIAY, «U30MEPHI.

OCHOBHEBI€ 3aKOHBI XUMHUU

dopMmynupoBaHUEe 3aKOHOB COXPAHEHUSI MacChl BEIIECTB U TOCTOSIHCTBA COCTAaBA
BEIIECTB. Y CTAaHOBJIEHUE IPUUMHHO-CIIEICTBEHHOM CBA3M MEXY COJepKaHUEM
9THX 3aKOHOB W HaIlMCaHWEM XMMHUUYECKHX (hOPMYI U ypaBHeHH. PackpbiTue
(u3rYecKoro cMbIicia CUMBOJUKH [leprondeckoil TabauIbl XUMHYECKUX
anemeHToB /l. 1. MenzaeneeBa (HOMEpOB 3JeMEHTa, IEpUOa, TPYIIIBI) U
YCTaHOBJICHHE TIPHYMHHO-CIIEICTBEHHOH CBSI3M MEXIY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU M3MEHEHUS CBOUCTB 3JIEMEHTOB M 00pa30BaHHBIX NMH BEILECTB
B IIEPHOJIaX ¥ TPYIIIAX.

XapaKkTepHCTHKA 3JIEMEHTOB MaJIBIX IIEPHOIOB O UX MOJIOKEHHIO B
ITepnonnyeckoii cucreme /1. M. Menneneesa.

OCHOBHEIC TCOPUU XUMHUU

VYcraHOBIIEHHE 3aBUCMMOCTH CBOMCTB XUMUYECKUX BELECTB OT CTPOCHUS
aTOMOB 00Pa3yIOMINX HX XUMHYECKUX 3JIEMEHTOB.

XapaKTepHUCTUKA BAKHEHIINX TUIIOB XUMUUYECKUX CBSI3€H 1 OTHOCUTEIBHOCTH
sTo#t Trnonoruu. OOBICHEHNE 3aBICHMOCTH CBOICTB BEIIECTB OT HX COCTaBA U
CTPOEHUS KPUCTAJUINYECKUX PELIETOK.

DopMyIUPOBAaHUE OCHOBHBIX MOJIOKEHUN TEOPUH BIEKTPOJIUTHUECKON
JIMCCOLMAIIMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN.

DopMyIUPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOEHHUS
OpPraHUYECKUX COCAVMHEHUN U XapaKTEepUCTUKA B CBETE 9TOW TEOPUU CBOMCTB
BKHEUIINX PE/ICTaBUTENIe OCHOBHBIX KIACCOB OPraHU4YECKUX COEIUHEHUI

BaxkHnelimnne BelecTsa u
MaTepHabl

XapaKkTepHCTHKa CTPOCHNUS aTOMOB M KPHCTAJUIOB M HA 3TOH OCHOBE — 00IINX
(U3HYECKNX U XMMUYECKHX CBOMCTB METAJJIOB M HEMETAJIOB. XapaKTepUCTHKA
COCTaBa, CTPOCHUS, CBOICTB, MOIy4YEHHUs U NPUMEHEHNE BaXKHEHIIINX HEMETAIIIIOB.

XapaKTepHUCTHKa COCTaBa, CTPOCHUS U OOIIIX CBOMCTB BaKHEHIIINX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN.

OmnwucaHue cocTaBa M CBOMCTB BaXKHEHIINX MPEACTaBUTENEH OpraHuIeCcKIX
COEIMHEHHI: METaHOoJIa ¥ ATAHOJIA, CIIOKHBIX 3(PUPOB, )KUPOB, MBLI, KAPOOHOBBIX
KHACIOT (YKCYCHOHM KHCIIOTHI), MOHOCaXapuaoB (TITIOKO3bI), AUCaXapHIOB
(caxapo3sl), monucaxapuaoB (Kpaxmana

1 LIEJUTIONI03b]), aMHHOKHCIIOT, OSJIKOB, MCKYCCTBEHHBIX U CHHTETHYECKHX
MOJIUMEPOB

XHUMHYECKUH SA3BIK U
CHUMBOJIMKA

Hcnonb3oBanne B yueOHON U POGECCUOHATBHON AEITETLHOCTA XUMHUYECKUX
TEPMUHOB U CHMBOJIUKH.

Ha3blBaHKE N3y4€HHBIX BELIECTB 110 TPUBHUAIBHONW MIM MEXAYHAPOJHOU
HOMEHKJIAType U OTpask€HHEe COCTaBa dTUX COEAUHEHHH C MOMOILIBI0 XUMHUYECKHX
dopmyi.

N\rnarrAritaa VI AUITAcIA IV ITAAITAAAAT A TTARALATIIIL IO YHAANITATIIINT VI CUITIANTATINY

XUMHUUECKHE PeaKIuU

OOBsICHEHNE CYIIHOCTH XUMHYECKHX TporeccoB. Kiaccuduxanns xummaeckux
peakuuii 1o pa3IMYHbIM IIPU3HAKAM

XUMHYECKUN IKCIEPUMEHT

BrimonaeHne XUMHUYECKOTO OKCIICPUMECHTA B IIOJIHOM COOTBETCTBUMU C
npaBujiaMyu TCXHUKHA 06€30MacHOCTH.

Ha6J’IIOI[€HI/Ie, (bHKCPIpOBaHI/Ie 1 OIMMCAaHUEC PC3YyJIbTAaTOB NPOBCACHHOI'O
OKCTICPHUMCHTA




Xumudeckass HHPOpMaIs

[IpoBeneHne caMOCTOSATENLHOTO MOUCKA XUMHYECKOH HH(DOpMALUK C
HCIIOIb30BAaHMEM Pa3INYHBIX HCTOYHUKOB (HAY4YHO-TIOMYJISIPHBIX H3IaHHH,
KOMITEIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETA);

MCIIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHH st 00pabOTKH M epesadn
XMMHUYECKO#l nH(pOpMALNK U ee MPEICTaBICH s B pa3InuHbIX (opMax

[podmsHOE T
npodeCcCHOHATBHO 3HAYNMOE
COZIepIKaHUe

OO0BsicCHEHNE XUMIYECKUX SBICHUH, IPONCXOIAIINX B IpUPOAe, OBITY U Ha
MIPOU3BOJCTBE.

CobnroeHue IpaBUil HKOIOIMYECKH TPAMOTHOTO OBEICHUS B OKPY- JKalOIIeH
cpene.

OueHKa BIHMSHHS XMMHYECKOTO 3arPSI3HCHUS OKPY)KArOLIeH Cpe/ibl Ha OpraHu3M

IIATIANAIAN T TEAYINIIA AYAIINTIIA ANTATIIINA ALY

Cobutoenne npaBuil 0€301acHOT0 0OpaIeHHs C TOPIOYUMHU U TOKCHY - HBIMH
BeIIECTBaMH, JTa0OPATOPHBIM 000PYIOBaHHIEM.

KpuTrueckas oleHKa JOCTOBEPHOCTH XMMHUYECKOH HH(opMaruy,
MOCTYTIAOMIEH U3 Pa3HBIX HCTOYHHKOB

BHOJIOT' A

Brosorus — COBOKYITHOCTD
HayK O JKUBOM TIPUPOJIE.
MeTo/Ipl HAyYHOTO TO3HAHUS

B OHoJIOrun

3HaKOMCTBO ¢ OOBEKTAMU U3YyUCHHSI OHOJIOTHH.
BrsiBnenue posu 61osioruy B pOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAay4HOH KapTUHbI MUPA U IPAKTUYECKOU AESITEIbHOCTHU JIIOACH.

Knerka

3HAKOMCTBO C KJIETOYHOM TeopHel cTpoeHus opranu3MoB. Ilomydyenue
NIPEACTABICHNS O POJIM OPTaHUYECKUX M HEOPraHMYECKUX BEIIECTB B KIIETKE.

3HaHUE CTPOCHUA KIIETOK TI0 pe3ysbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe onuchIBaTh MUKPOIIPENapaTsl KIETOK pACTEHUN. Y MEHHE CpaBHUBATh
CTPOEHUE KJIETOK PACTEHUN U JKUBOTHBIX IO TOTOBBIM MHKpOIIpENaparam.

Opranusm

3HaHHe OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTaIMii OHTOTeHe3a Ha
IIPUMEPE YEII0BEKA.

3HaHUE IPUYUH, BBI3BIBAIOIINX HAPYIICHHUS B Pa3BUTHH OPTaHU3MOB. Y MEHHUE
MIOJIb30BATHCS TEHETHYECKON TEPMHUHOJIOTHEH U CUMBOIIMKOM, pEIIaTh MPOCTEHIIHNE
TCHETHYECKUE 3aa4u.

3HaHne 0coOEHHOCTEH HAcIeICTBEHHOW U HEHACJICACTBEHHON N3MEH- YUBOCTH U
nX OMOJOTUYECKOH POJIH B SBOJIIOIINH KHBOTO

Bun

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

YMeHue MpoBOIUTH OITHCAaHUE 0CO0el OHOrO BH/IA [0 MOP(OIOrHIeCKOMY
KPHUTEPHIO.

PasBuTHe cIIOCOOHOCTEN ICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JTOTHUECKH
000CHOBBIBATH CBOIO TOYKY 3PEHUSI, BOCHPUHUMATh M aHAJM3UPBATH MHEHHUS
co0eceTHMKOB, PU3HABAS PABO JIPYroro YeloBeKa Ha HHOE MHEHHE.

YMeHue 0Ka3bIBaTh POJCTBO YETIOBEKA U MIICKOIMUTAIOIHUX, OOIHOCTD 1
PABEHCTBO YEIOBEUYCCKUX Pac

DKOCHUCTEMBI

3HaHNE OCHOBHBIX 9KOJIOTHIECKUX (DaKTOPOB M MIX BIUSHIS HA OPTaHU3MBI.

3HaHNE OTINYNTENBHBIX TPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpoIKOCHCTEM.

[Nomyuenue npeacTaBieHHs O CXeMe 3KOCHCTEMBI Ha IpUMepe onocgepsl.

JleMoHCTpanus yMeHHsl IOCTAaHOBKHY LeNel e TebHOCTH, INIAHUPOBAHNE
COOCTBEHHOH JIESITEIHOCTH JUIS JOCTHXKEHHMS TIOCTABJICHHBIX LeJICH, TIpeIBUICHHS
BO3MOJKHBIX PE3YyJBTATOB ATHUX JEHCTBUM, Opra- HU3allM1 CAMOKOHTPOJISI U OLEHKHU
MOJyYEHHBIX PE3yJIbTATOB.

OOy4eHue coOJII0ICHHIO TIPaBHJI TOBEACHUS B TIPHPOJIE, OEpeKHOMY
OTHOIIICHHIO K OMOJIOTHIECKUM 00BEKTaM. (PaCTCHHUAM U KUBOTHBIM H UX
Co00IIIeCTBaM) M UX OXpaHe




3. YCJIOBUS PEAJIN3AIIMN YYEBHOM JUCIHUIIINHBI
3.1. TpeGoBaHus K MaTEPUAJTbHO-TEXHUYECKOMY 00ece4eHnI0

MarepuaabHO-TeXHUYECKOE o0ecreueHne
VYueOHblif kaOuHeT
O6opynoBanue yaeOHOT0O KabUHeTA:
[Tocamounbie MecTa MO KOJIMUYECTBY 00YUArOIIUXCS CTYACHTOB;
Pabouee mecto npenonaBarens
TexHuueckue cpeacTBa 00ydeHHUS:
Tenesuzop O [Ixu LG 47LK 5302KK
My3bikanbHbIl HEHTp «IlaHacoHUK

NudopmannonHoe odecnevyeHne 00y4eHust

OcHoBHaf:

1. Anexcamuna W.1O. EctecTtBo3Hanue - . - M.: "l[Ipocsemenne”,2015
2.Anexcammna M.1O. EctectBo3nanue - 11. - M.: "IIpocsemenne"”,2008

UHTEPHET-PECYPCbI

http://www.researcher.ru/ nuatepaer-iopran «MccienoBarenbckas AeITeIbHOCTb
HIKOJIbHUKOBY

http://www.1september.ru/ u3narensckuit 1om «IlepBoe ceHTAOps»
http://Www.it-n.ru/ ceTb TBOPUYECKUX yUHTENIEH

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

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

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

http://www.allbest.ru/union/ Coro3 06pazoBaTenbHbIX caiiToB - mpoekTa Allbest.ru.



4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATITAHBI

KOHTpPo/Ib M OLleHKa pe3yabTaTOB OCBOCHUS YUYE€OHOH JAMCHUIUIMHBI OCYIIECTBISIOTCS
pernojaBaTesieM B IIPOLIECCE IIPOBEACHUS INPAKTUYECKUX 3aHATHH, TECTHUPOBAaHMS,
CEeMHMHAPCKHUX 3aHATHH, a Tak)Ke BBIMOJHEHUS OO0YYarOIIMMUCS WHIMBUAYAIbHBIX 3aJaHUH,
HanucaHus pegepaTos.



Pe3yabraTnl 00yueHus (0CBOEHHbIE YMEHHUS, yCBOEHHbIE ®opmbl 1 MeTOAbI KOHTpOJst U | OK,
3HAHUA) OLICHKMU pe3yJabTAaTOB JIP
00y4eHust
® JIUYHOCMHDBIX' TectupoBanue;
— YCTOMYMBBIM MHTEPEC K UCTOPUU U TIOCTUKEHUSAM B YCTHBIM U MUCbMEHHBIN OIIPOC;
00JIaCTH €CTECTBEHHBIX HAayK, YYBCTBO TOPJIOCTH 32 3alMTa J0KIa10B, pedeparos, OK 10
POCCHIICKHE €CTECTBEHHBIE HAYKH; IIPE3EHTAaLINN; P 10
— TOTOBHOCTH K IIPOJIOJKEHUIO0 00pa30BaHus, cobecenoBanue, scce, 17

MTOBBIIICHUIO KBATH(UKAIIMK B U3- OpaHHOU
npodecCHOHABEHOM IEATEIIBHOCTH C UCIIOJIb30BAHUEM
3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHIIUH B
00JacTy €CTECTBEHHBIX HAYK JJIs YeJIOBEKa U 00IIecTBa,
YMEHHE UCIT0JIb30BATh TEXHOJIOTHYESCKHE TOCTHKCHUS B
obnactu (HU3UKUA, XUMUHU, OMOJIOTHH ISl TIOBBIIIICHUS
COOCTBEHHOT'O MHTEJICK- TyaJThbHOTO Pa3BUTHUS B
BBIOPAHHOM NMPOPECCUOHAIBHONW JCATEIBHOCTH;
YMEHHE IMPOAHATN3NPOBATH TEXHOTCHHBIC ITOCIICICTBUS
JUIS OKpYXKAloIIei cpenbl, ObITOBOI U
MIPOU3BOJICTBEHHOM NEATSILHOCTH YCIIOBEKA;
FOTOBHOCTb CaMOCTOSTEIBLHO NOOBIBATh HOBBIE JIJIA CE0s
€CTECTBCHHO-HAYYHBIC 3HAHUS C HCIIOIb30BAHUEM JIS
ATOTO JOCTYIHBIX UCTOYHUKOB HH(OpMaINH;

YMEHHE YNPABIATH CBOEH MO3HABATEIbHOU
JesITeNIbHOCTHIO, TPOBOUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;

YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIICHUS B KOMAH/IE 110 PEIICHUIO 00X
3a7a4 B 00JIaCTH €CTCCTBO3HAHHS,

o Memanpe()Memelx:

OBJIaJICHUE YMEHUSMHU M HAaBBIKAMU PA3JTUYHBIX BUIOB
MO03HABATENbHOM JesITeb- HOCTH JUISl U3YYEHUS pa3HbIX
CTOPOH OKPY)KAaIOIIEro €CTECTBEHHOTO MHPa;
MPUMEHEHHE OCHOBHBIX METO/I0B TTO3HAHUS
(HaOnroeHMsI, HAYYHOTO SKCIIEPUMEHTA) JUIS U3YUCHHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MUpAa, ¢ KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B IpodeccuoHanbHON  cepe;

YMEHHE OIPEEIATh e U 3a/1a4 e TeIbHOCTH,
BBIOMpPATH CPEACTBA TSl UX IOCTUKEHHUS Ha MPAKTHKE;
YMEHHUE HCIIOJIb30BaTh Pa3IMuHbIE HCTOUHUKH TSI
MOJTyYeHHs €CTECTBEHHO- Hay4YHOU MH(pOPMALIUU U
OILIEHUBATh €€ IOCTOBEPHOCTH JIJISl IOCTUIKECHUS TIOCTAB-
JICHHBIX 1leNel U 3a1ay;

* NPEOMEemHbIX.

c(hOpPMHUPOBAHHOCTH MPEACTABICHUH O I[EIOCTHOU
COBPEMEHHOM €CTECTBEHHO- HAYYHOU KapTUHE MUDPA,
IIPUPOJIE KAK €AVMHOU LIETTOCTHOU CUCTEME, B3aUMOCBSI3H
YesoBeKa, MPUPOIbl U 00IIecTBa, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BeceneHHOM;

BJIa/ICHUE 3HAHUSAMHU O HanOoJee BaXKHBIX OTKPBITHIX U
TOCTHKEHUSIX B 00JIACTH €CTECTBO3HAHMS, TIOBIHSBILNX
Ha 3BOJIIOIHIO MPEACTABICHUN O MPUPOE, HAa Pa3BUTHE

NPaKTUYECKOE 3aHsTHE,
CEeMHUHAPCKOE 3aHATHE,
nuddepeHIMPOBaHHBIN 3a4eT.




TEXHHUKH U TEXHOJIOTHII;

c(hOpPMHUPOBAHHOCTb YMEHUS TPUMEHSATH
€CTECTBCHHOHAYYHBIC 3HAHUS TSI OObSICHEHUS
OKPY’KaIOIIUX SBJIICHUM, COXPAHEHHUS 3I0POBBS,
obOecneucHrs 0€30I1aCHOCTH JKM3HEIEITCIILHOCTH,
OEpeKHOTO OTHOIIECHHUS K MPUPOJIC, PAITMOHAITHHOTO
MIPUPOJIOTIONIB30BAHUS, @ TAKKE BHIMIOTHEHUS POJIU
IrPaMOTHOTO MTOTPEOUTEIIS;

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O HAYIHOM METO/IE
MTO3HAHMS MPUPOJIBI U CPEIICTBAX U3YUCHUSI MEraMupa,
MaKpoOMHpa U MUKPOMUPA; BJIaJICHUE IPUEMaMU
€CTECTBEHHO-HAyYHBIX HAOII0/ICHUN, OTIBITOB,
HCCIE0BAaHUM U OLIEHKHU JIOCTOBEPHOCTH TMOITYYEHHBIX
pe3yIbTaTOB;

BJIQJICHUE TOHSATUHUHBIM almnapaToM €CTECTBEHHBIX HAYK,
MO3BOJISIFOIIMM [TO3HABATh MUP, y4aCTBOBATH B
JUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
HCII0JIh30BaTh Pa3IMYHbIC HCTOYHUKNA MH(DOpMAIIUN JTst
MOJITOTOBKH COOCTBEHHBIX PabOT, KPUTHICCKH
OTHOCHUTBCS K coobmeHusMm CMU, coneprxanum
Hay4HYI0 HHPOpPMAIHIO;

c(hOpMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'O 3HAHUS JUISl KAXKI0T0 YeI0BEKa
HE3aBHUCHMO OT ero MpoheCCHOHATBHOM IeATeIbHOCTH,
pa3nu4ath (HaKkThl ¥ OIICHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJICTh UX CBSI3b C KPUTEPHUAMHU OILICHOK U
CBSI3b KPUTEPHUEB C ONPEIICTECHHON CUCTEMOM
LICHHOCTEH.




[MPUMEPHBIE TEMbI PE®GEPATOB (JIOKJIAZIOB),
VHAVUBUAYAJIBHBIX IIPOEKTOB
1. Marepusi, HGopMBI ee IBIKEHUS U CYIECTBOBAHUSL.
2. Ilepsslii pycckuit akagemuxk M. B. JJomoHOCOB.
3. UckyccTBO 1 npoliece TTO3HaHUSL.
4. ®uznka 1 My3bIKaIbHOE HCKYCCTBO.
5.11BeToMy3HBIKa.
6.0Ou3nKa B COBpEMEHHOM ITHPKE.
7. ®uznuecKue METOAbI NCCIIEIOBAHNS ITAMATHUKOB HCTOPHH, apXUTEKTYPHI ¥ IIPOU3BEICHNUI HCKYCCTBA.
8. HayuHo-TexHMYeCcKuii mporpecc u IpoOIeMbl 3KOJIOTHH.
9. broTexHoNOrKs ¥ TeHHAasl MHXKEHEepusi — TeXHoJoruu X X1 Beka.
10. HanoTtexHoJIOTHsI KaKk IPHOPUTETHOE HANPABIICHUE Pa3BUTHSI HAYKH U IIPOU3BOJCTBA B Poccuiickoit
®denepanuu.
11. OxpaHa oKpyKaroleil cpeapl 0T XMMHYECKOTO  3arpsi3HEHHUS.
12. PacTBOpBI BOKPYT HAC.
13. YcrpaHeH#e )XeCTKOCTH BOBI HA MPOMBILIICHHBIX TPEANPUATHSX.
14. Vcropus BOSHUKHOBEHUS U Pa3BUTHUS OPTraHUYECKON XHUMUH.
15. YrieBozpl 1 X PO B KHBOI MPUPOIE.
16. JXKupbl Kak MPOAYKT MUTAHHUS U XUMHUYECKOE CHIPhHE.
17. HexBaTka npoI0BOJILCTBHUS KaK I7100aIbHas MpodieMa YeJI0BEeUeCcTBa U Iy TH €€ PEIICHUS.
18.CpencTBa rUrMeHs Ha OCHOBE KHCJIOPOJICOAEPIKAIINX OPTaHNIECKUX COSINHEHHUH.
19. CunTeTnYecKre MOIOIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.
20. eduuunT Oenka B MUIIEBBIX MIPOIYKTaX U €ro MPeoJ0JIeHHe B paMKax rJ00aabHOM MPOJOBOJIBCTBEHHON
IIPOTPaMMBI.
21. B. U. BepHanckuii 1 ero yuenue o ouocdepe.
22 .VcTtopus 1 pa3BUTHE 3HAHHUH O KIIETKE.
23. OkpyKaroIas uyeIoBeKa cpejia i e¢ KOMIIOHEHTHI: pa3IMyHbIe B3IJISAAbI HA OJHY MPOOJIeMYy.
24, Tlonmynsauysi KaK eAWHHULA OHOJIOTMYECKOW 3BOJIOIHH.
25. Tomymamust Kak 3KoJIoruyecKas eIMHAIIA.
26. CoBpeMeHHbIE B3ITIs/(bl HA OMOJIOTHYECKYIO SBOJIOLHIO.
27. CoBpeMeHHbIE B3IJIs1/IbI HA IPOUCXOXK/ICHHUE YEJIOBEKa: CTOJIKHOBEHHE MHEHHH.
28. CoBpeMeHHbIE METOABI HCCIIEOBAHUS KIETKH.
29. Cpenpl oOUTaHHS OPTaHU3MOB: IPHYMHEI  Pa3HOOOpa3usl.



Kpurepun ouenuBanusi orgera Ha quddepeHIIMPOBAHHOM 3a4eTe

OLEeHKa «OTIAYHO

Jor I/I‘-IHBII\/'I, coz[epmaTeanblﬁ OTBCT, UCITIOJIb30BaHa 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 MarepHall yueOHOU MPOrpaMMBl;
3aTpyAHEHUS IPU OTBETE HA JTOTIOJHUTEIbHBIE BOIIPOCHI;
ci1aboe OpUEHTUPOBAHKE B AOMOJIHUTEIBHON JINTEPATYpE.

Orenka
«HEYJIOBJICTBOPUTEIIHHOY

OTCYTCTBME 3HAHUU 110 POHJCHHOMY IIPEAMETY, CEPbE3HbIE
OLIMOKH B OTBETE, BIa/ICHUE OTIENbHBIMU (haKTaMH yueOHOTO
MaTepuana;

OTKa3 OT OTBETA;

HE3HAHUE JONOIHUTEIBHON JTUTEPATYPBI.




