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Conepxanue
[Tacopt mporpaMMbl y4eOHOM TUCIUITITHHEI.
CTpyKTypa U coepkanue yueOHON AUCUIUTUIHHBIL.
YcnoBus peanuzanuy IporpaMMbl Y4eOHOUM TUCITUTUIAHEIL.

KOHTpOJ'H: " OLCHKA pEe3yJIbTaTOB y‘le6H0ﬁ JAUCIUIIIINHBI.



1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATLINHBI

1.1. OO0aacTb NpUMMeHeHHUs POTrPaMMbI
Pabouas nporpaMmma yueOHON AUCHUILINHBI SBISETCS YaCThIO IPOrPaMMBbI ITOATOTOBKH
cnenuanuctos cpeanero 38eHa (IIIICC3) B coorBercTBUU ¢ PI'OC 1o cnermansHocTsIM 53.02.07
«Teopust My3bIKI».

1.2. Mecto y4yeOHOW [MCUMIUIMHBI B CTPYKTYpe OCHOBHOl mpodeccHOHATbHOM

o0pa3oBaTe/IbHON NPOrpaMMblI
OVI11.00 O6mieo6pa3oBaTenbHbIA yUSOHBIN ITUKIT
OVII.00 O6s3aTenpHBIC IPEAMETHBIE 00JIaCTH
OVIIL.07 EcrecTBO3HAHME

1.3. Henu u 3aga4yu y4eOHOI IMCHUILIMHBI — TpPeOOBaHHS K pe3yJibTaTaM OCBOEHHS
y4eOHOH TUCHHUIIMHBI

OcBoenne cojnepkanusi y4eOHON muciuminHbel «EcTecTBO3HAHME» OOECHeurnBaeT JIOCTHXKEHUE
CTYJEHTaMH CJIEAYIOUINX PE3YyJIbTaTOB:

JIMYHOCTHBIX:

—— YCTOWYMBBIA MHTEPEC K HUCTOPUU U JTOCTHKCHHUSIM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCUNMCKUE €CTECTBEHHBIE HAYKU;

— OOBEKTHBHOE OCO3HAHHE 3HAYUMOCTH KOMIIETEHIIMA B OOJIACTH €CTECTBEHHBIX HAyK IS
YelioBeKa U OOIIeCTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTHUECKHUE JOCTHKECHHS B 00JIacTH (PU3UKH,
XUMUHU, OWMOJIOTHH JUIsl TIOBBIMICHHUS] COOCTBEHHOTO WHTEJUICKTYaJIbHOTO PAa3BUTHUSI B BBIOPAHHOM
npodeccruoHaNbHO 1eATeTbHOCTH;

—— YMEHHE MPOAHATU3UPOBATH TEXHOTEHHBIC TIOCTEACTBHUS ISl OKPYKAIOIIEH CPEIbl,

OBITOBOM U MPOU3BOJACTBEHHOM J1€ATEIHHOCTH YEJIOBEKa;

—— TOTOBHOCTH CAMOCTOATEILHO JI0OBIBATh HOBBIE JIJISl CE0SI €CTECTBEHHO-HAYYHBIC

3HAHUS C UCTIOJTB30BAHUEM JIJISl ATOTO JOCTYIHBIX UCTOYHUKOB MH(POPMAITUY;

—— YMEHHE YIPaBJISATh CBOCH MO3HABATEIHHOU JEATEIHLHOCTHIO, TIPOBOJUTH CAMOOIICHKY YPOBHSI
COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:
—— OBJIQJICHUE YMEHUSMHU M HaBBIKAMH Pa3JIMYHBIX BHUJIOB TO3HABATCIILHON IEATCIEHOCTH JIS
W3YYEeHHsI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

—— MNPUMCHEHHE OCHOBHBIX METOJIOB IO3HAHHS (HAOJIFOJICHUS, HAYYHOTO SKCIEPUMEHTA) IS
V3YYCHHSI PA3NUYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, C KOTOPHIMH BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHLCS B PO ECCUOHATBLHOU cdepe;

—— YMEHHUE ONPEeIIATh EIH U 33a4M eI TSIbHOCTH, BEIOUPATh CPEICTBA JIJISl UX

JOCTHKECHHSI Ha TTPAKTUKE;

—— YMEHHUE HCIOJIb30BaTh PA3INYHbIC NCTOYHHUKH JUIS IOJTYUYCHUS €CTECTBEHHO-

Hay4YHOU MH(OpMAINK U OIIEHUBATH €€ JIOCTOBEPHOCTD IS TOCTHKEHHUS IIOCTaB-

JICHHBIX TIeTIeH U 3a71a4;

NpeAMEeTHBIX:

—— c¢(hOpMUPOBAHHOCTH MPECTABICHHUI O IIEJIOCTHOW COBPEMEHHOM €CTECTBEHHO-

HAayYHOW KapTHUHE MHpa, MPHPOJE KaK €JIMHON IIeTIOCTHOM CHUCTEME, B3aMMOCBS3H YEIIOBEKa,
MPUPOJIBI M 00IIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBI X MacIITadax

Bcenennoii;

—— BJIQJICHUC 3HAHUSMH O HanOO0JIee BAXKHBIX OTKPBITHIX U TOCTHKCHUSIX B 00J1aCTH
€CTECTBO3HAHMS, TIOBJIUSBIINX HA BOJIIOIHIO MIPEICTABICHUI O MPHUPOJIC, HA PA3BUTHEC TEXHUKH U
TEXHOJIOTHIA;

—— c(OpMHPOBAHHOCTh YMEHUSI TMPUMEHSITh €CTECTBEHHO-HAyYHBIC 3HAHUSA I OOBSICHCHHS
OKPY’KaIOIIMX SIBIICHUH, COXPAaHCHUs 3[J0POBbs, 00CCIIeYeHUs1 0€30IIaCHOCTH JKU3HECSITEIbHOCTH,
OepeKHOT0 OTHOIICHHS K TIPUPOJIE, PAITMOHATFHOTO MPUPOAOIIOIE30BAHUS, & TAKKE BBITOIHESHUS
POJIM IPaMOTHOTO MOTPEOUTEIIS;



—— c¢()OpMUPOBAHHOCTb MPEJCTABICHUN O HAYYHOM METO/1€ TIO3HAHUS IPUPOJIBI U

CPEJCTBAX U3YUYEHHs] METaMUpa, MaKpOMHpa U MUKPOMUPA; BIIaJICHUE TPUEMAMHU
€CTECTBEHHO-HAyYHBIX HAOJIIOACHUH, OIBITOB, MCCIENIOBAaHUH H OLEHKH JOCTOBEPHOCTHU
MIOJIy4YE€HHBIX PE3YJIbTaTOB;

—— BJAJIeHUE MOHATUHHBIM allapaToM EeCTECTBEHHBIX HAayK, MO3BOJISIOIIMM II03HABaTh MHD,
y4acTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIOJIb30BaTh pa3iHyYHbIC
MCTOYHUKH MH(POPMALIUU TS TIOATOTOBKH COOCTBEHHBIX

paboT, KPUTUYECKU OTHOCUTHCS K coobuienusiMm CMU, copepkaiium HayyHYIO

uHpOpMaIHIO;

—— c(hOpPMHPOBAHHOCTh YMEHHH MOHHUMAaTh 3HAYMMOCTb E€CTECTBEHHO-HAYYHOTO 3HAHUS JUIs
KaX/I0r0 4YeJIOBEKa HE3aBHCHMO OT €ro HNpoQ)eCCHOHAIBHOM IEATENIbHOCTH, pa3nuyarh (hakThl U
OLICHKHM, CPaBHMBATh OLICHOYHBIE BBIBOJbI, BUIETb UX CBSA3b C KPUTEPUSIMH OLICHOK M CBA3b
KPUTEPHUEB C ONPEJCICHHON CUCTEMOM IIEHHOCTEH.

B pe3yJbTaTeé OCBOCHHUA yqeﬁﬂoﬁ AUCHUIVIMHBI Y BBIIYCKHUKOB (l)OpMI/IpleTCH
CJIeAYIIHEC KOMIICTCHIIMN:

OO0mmue KoMNeTeHINH:

OK 10. Hcmonp3oBaTh B TpO(HECCHOHATBLHOW NEATCIILHOCTH YMEHHS W 3HAHUS,
MOJIy4€HHbIE OOYYalOUIMMHCS B XOJ€ OCBOCHHUS YYEOHBIX MPEIMETOB B COOTBETCTBHH C
(benepanbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM CPEAHEr0 00IIEro 00pa3oBaHMs.

JInuHOCTHBIE pe3yJIbTaThI:

JIP 10. bepexynBo OTHOCSIIMHCA K NPUPOJHOMY HACIECOUI0 CTpaHbl U MUpA,
MPOSBIISAIOMINN CHOPMUPOBAHHOCTH SKOJIOTHUECKON KyJIbTYPbl HA OCHOBE IIOHUMAHUS  BIMSHUS
COLMAIBHBIX, JKOHOMHYECKMX U  MNPOo(pECCHOHATHHO-TIPOU3BOJACTBEHHBIX  IPOIECCOB  HA
OKpYyXarollyto cpeny. Belpaxkaromuil aedareabHOe HENpUATHE ACHCTBUNA, MPUHOCSIIUX BpPEI
MIPUPOJIE, PACHO3HAIOUIMM OMACHOCTH Cpeabl OOWTaHMS, NPEIyNpPekAAOMNNA PUCKOBAHHOE
MOBEICHUE APYTUX TpakKIaH, MOMYJISAPU3UPYIONINI CIIOCOOBI COXpPaHEHUS MaMSATHUKOB MPUPOIBI
CTpaHbl, pEruoHa, TEPPUTOPUH, IIOCEJEHUS, BKIIOYEHHBIH B OOIIECTBEHHbIE WHUIMATHUBBI,
HaIpaBJIeHHbIE HAa 3200Ty O HUX.

JIP 17. IlposBisitoniuii cO3HATENLHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCIIOBUIO yCTENTHOM MpodeccuoHaNnbHON 1 00IIECTBEHHOM IeaTeNbHOCTH. [ mOKopearnpyonuii Ha
MOSIBJICHHE HOBBIX (hOPM TPYIOBOH IS TEILHOCTH, TOTOBBII K HX OCBOCHHUIO.

1.4. KoauvecTBO 4YacoB Ha OCBOeHHEe NPOrpaMMbl Y4YeOHOH IMCUMILUIMHBI B
COOTBETCTBHU € Y4eOHBIM MJIAHOM

PexomenryeMoe KOIM4ecTBO YaCcOB Ha OCBOEGHHUE MTPOrPaMMBbI TUCIUITNHEL:
MaxkcumanbHol yueOHoH Harpy3ku ctyaeHTa 90 yacoB, B TOM YHCIe:
O0s3arenbHOI ayIMTOPHOHN y4eOHOH HArpy3KH CTyACHTa /2 yaca;
CamocrosTensHO padoThI cTyAeHTa 18 Jacos;

3aHsATHSI TPYIIIOBBIE.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILINHBI



2.1.00beM yueOHOM AMCUMIIMHBI M BUABI padoT

Buj yueOHoii padoThl

O0beM yacoB

MaxkcumarnpHast yaeOHast Harpy3ka (Bcero) 90
Obs3arenbHas ayuTopHas yueOHasi Harpys3Ka (Bcero) 72
B toMm uucne:

Jlexknuu -
JlaGopaTopHbie paboThI (reorpaduyecKue UCCaeJOBaHuU) -
[IpakTryeckue 3aHATUSL 8
KoHnTponbHble paboThl (CEMHUHAPCKUE 3aHSITHS) 3
OKckypeus 2
CamocrositenpHas paboTta CTyaeHTa (BCETo) 18

B ToM uucie:

Hrorosas arrectamnus B hopme auddepeHmpoBaHHOro 3a4eTa (2 ceMectp)




2.2. TemaTnyecKkHi IJIAH U COJAEPKAHNE YUEOHON TUCUUNIMHBI

HanmenoBanune
pa3memnoB U TeM

Coxnepxanue yaeOHOro MaTepuaa, IpakTHYCCKHE 3aHATHUS,
caMoCToOsTeNbHas padoTa

O0BeEM YyacoB
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BBenenue

®uznka — ¢GyHAaMEeHTaTbHAS HayKa O IPUPOJIE.
EcTecTBeHHO-Hay4YHBII METOM IO3HAHUSA, €0 BO3MOXKHOCTH
Y TPaHHLBl TPHUMEHUMOCTH.

EauHCTBO 3aKOHOB IPUPO/BI U COCTaBa BELIECTBA BO
Bcenennoii. OTkpbIThs B (pU3MKe — OCHOBA Iporpecca B
TEXHHMKE M TEXHOJIOTUU ITPOU3BOJCTBA.

[IpakTrueckue 3aHsITUs

KonTtpospHble paboThI

CamocTostenbHas paboTa

Mexanuka

JnHamMuka.

Macca u cuna. BzanmopeiicTBue Te1. 3aKOHBI THHAMUKH.
Cuiel B ipupoze. 3aKOH BCEMUPHOTO TATOTEHUSL.

HpaKTI/I‘ICCKI/Ie 3aHaTus: VccaemoBanue 3aBUCUMOCTH CHUTBI
TPEHUA OT B€CAa TEIa.

KonTponsHbIe paboTsl

CamocrosiTenbHas paboTa IMOArOTOBUTh

Kunematunka.

Mexannueckoe asmkeHune. Cucrema orcueta. Tpaektopus
newxenus. [1yte. Ilepemenienne. PaBHoMepHOE
npsMonnHeiHoe aBmkeHue. CkopocTb. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBM)KEHHS. 3aKOH CI0KEHHSI CKOPOCTEH.
Cpensss CKOpOCTh IIPH HEPABHOMEPHOM JIBH)KECHHH.
MrHoBeHHas! CKOpoCTh. PaBHOyCKOpEHHOE
MIpsIMONTHHEIHOE IBIKeHne. Y ckoperne. CBoOoTHOE
Ta/IcHAE TEl.

IIpakTuyeckue 3aHsATUs

KontponbsHbie paboTsl

CamocrosiTenpHas paboTta

3aKOHBI COXPAaHEHUS B
MEXaHHKe.

Nmnynsc Tena. 3akoH COXpaHeHUs UMITysbca. PeakTuBHOE
JBIDKeHne. Mexanuueckas pabora. MOIIHOCTb.
Mexannueckas sHeprust. Kunetnueckas sHeprus.
Kunernueckas sueprus u padora. [lorennmansHas
SHEPrus B IPaBUTALMOHHOM MOJ€E. 3aKOH COXPAHEHUS
TIOJIHOM MEXaHUYECKOW SHEPTUH.

HpaKTI/I‘{CCKI/IC 3aHATHUA

KonTponbsHbIe paboTHI

CamocrositenbHas paboTa MOArOTOBHTH pedepaT MO Teme
PEeaKkTUBHOE JBIDKEHUE B IPUPOJIE

OK 10
JIP 10,
17

OCHOBBI MOJICKYJIAPHOI GU3MKU U TEPMOAMHAMUKH

MonexynsipHast
¢uzmnka.

AToMHuCTHYECKAs Teopus CTpOCHUS BEIIECTBA.
HabmroneHuss ¥ ONBITHI, IMOJTBEPIKAAIONINE ATOMHO-
MOJIEKYJIIPHOE CTpPOCHHE BellecTBa. Macchl M pa3Mepbl
Mojiekys. TemioBoe JIBI)KEHHE 4YacTHI[  BEIIECTBA.




BpoynoBckoe nBmxenue. WneanbHbiil ra3. Temmeparypa
Kak Mepa cpeAaHell KWUHETHYECKOM DSHEPruu YacTHIl.
YpaBHeHHE COCTOSIHMSI MJAeallbHOro rasza. Mojenb
KHUIOKOCTH. HOBerHOCTHOC HaATAKCHHUE MU CMaduBaHUC.
Kpucramumueckie 1 aMopQHbIe BelecTBa.

IIpakTuyeckue 3aHATUA

KonTponpHbIe paboThI

CamocrosiTenpHas paboTa MOATOTOBHTh MAaKET MOJICKYIL,
pedepar 1o teme

TepmoauHamuka.

BayTpennss saeprus. PaboTa u Temootaada Kak crocoos!
U3MEHEHMsST BHYTpeHHeW oHepruu. llepBblii  3aKkoH
TEepPMOAMHAMUKH. TemIoBbIC MAIMHbI U UX IPUMEHEHHE.

HpaKTI/I‘ICCKI/IC 3aHATHA

KontponsHbie paboT

CamoctosTenbHas paboTa

OK 10
JIP 10,
17

OCHOBBI 31eKTPOAMHAMHKH

DneKTpocTaTHKa.

BzaumoneiicTBre 3apsKeHHBIX Tell. DNEeKTPUUECKUN
3apsi. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiaa.
3akoH KysoHa. DnekTpocTaTuyeckoe noje, ero
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXKIY HHUMHU.

HpaKTI/IHCCKI/Ie 3aHATHA

KonTtpospHble paboThI

CamocrosTenpHas paboTta

TloCcTOSIHHBIN TOK.

[ocrostaBblid  snexkTpuueckuii  Tok. Cmma  Toka,
HaNpsDKCHHUE, JIEKTPUYECKOE  COINPOTHUBIEHHE.  3aKOH
Oma Ui ydacTKa 3JIEKTPUYECKOM LemH.

[paktryeckne 3aHaTHsS COOpKa AIEKTPUUYECKOW IIETIH,
HU3MepeHHe CUIIBI TOKAa M HalpsDKEHHS HA €€ Pa3iMYHBIX
y4acTKax.

KonTponsHbIe paboTsI

CamocrosiTenpHas paboTta

MaruauTHOE 1071€e.

MarHuTHOE TION€ W €ro OCHOBHBIC XapaKTEPUCTHKH.
JeiicTBUE MarHUTHOIO NOJS HAa MPOBOAHUK C TOKOM.
3aKkoH Awmmnepa. ONeKTpOIBUTATEN. SIBnenue
3JIEKTPOMArHUTHOM HMHIYKIIMH.

2.3

IIpakTuyeckue 3aHATUSA

KonTponsHbie paboTs!

CamocrosTenbHas paboTa

OK 10
JIP 10,
17

KoJjie0anusi 1 BOJIHBI

10

Konebanus u BOIHEL

Mexanuueckue konebanus U BoJIHbI. CBOOOIHEIC
konebanus. [lepros, 9acToTa v aMIUTUTYAa KOJICOaHUH.
Tlapmonudeckue xonedanus. MexaHHIECKUE BOHBI U X
BHJIBL. 3BYKOBEIC BOJHBL. Y IIbTPa3BYKOBHIC BOJHEL.
VYIBpTpa3ByK U €r0 WCIIONB30BAaHUE B MEAWIIUHE M
TEXHUKE.

DNeKTpOMarHUTHBIE KOJICOAHSI ¥ BOJHEI.

CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJIEOAHUS.
KonebarenpHbIH KOHTYp. DIEKTPOMarHUTHOE ITOJIE.
DneKTpOMarHuTHbBIE BOJHBL. CKOPOCTh
QJICKTPOMAariMTHBIX  BOJIH.

CBETOBBIC BOJIHEI.

Pa3Butue npencraBieHuit o mpupose cBeTa. 3aKOHBI

OTPaKEHUSI U TIPEIIOMIICHHS CBETA.

JInn3sl. @opMyna TOHKOM THH3BL.

2,3

OK 10
JIP 10,
17




IIpakTuyeckue 3aHATUSA

KontponbHbie paboThl

CamocrosiTenbHas padoTa Npe3eHTaluH 10 TeMe
«IIpumeHeHue JuH3» COOOIIeHUE « YIIBTPA3BYK H €ro
HCNOJb30BAaHUE B MEOUIMHE U TEXHHUKE.)

DJieMeHThI KBAaHTOBOI U3HKHU

11

DJ1eMeHTHI KBAHTOBOI
buzuku

KBanToBrle cBoiicTBa cBeta. KBanToBas rumore3a Ilmanka.
dorornekTprueckuii 3¢ deKT.
®uzuka aroma. Mogaenu crpoeHus aroma. OmbIT
Pesepdopna.
Ou3mKa aTOMHOTO sIpa 1 AJIeMeHTapHBIX yacTui. CocTaB
¥ CTPOCHUE aTOMHOTO siIpa. PaqmoakTHBHOCTS.
PagmoakTBHBIE W3NMy4YeHHS W WX BO3JCHCTBHE Ha
JKUBBIE OPTaHHU3MEI.

IIpakTruyeckue 3aHATUSA

OK 10
JIP 10,
17

KonTponsHbIe paboTsl

CamoctosarensHas paboTa NMOATOTOBUTH MOJIE]Ih aTOMOB H
coo01eHne W MIPE3CHTAIIHIO: PannoaktuBHBIC
W3ITYYCHHST WM WX BO3JICHCTBHE Ha KHMBBIC OPTaHU3MBL

Bcenennasi u ee 3BOJIIOLUS

12

Bcenennas u ee
SBOTIOIHNS

Crpoenne u pa3sutue Beenennoit. Monens
paciumpsolieiics Beenennoil.

IIpoucxoxnenne ConHeyHoit cucteMbl. COBpeMeHHast
¢du3nueckas KapTHHA MUPA.

IIpakTuueckue 3aHATUA

OK 10
JIP 10,
17

Kontponsaple paboTsl «OO0o0OmeHHe 3HAHHNA 10 TeMme
«Dusuka»»

CaMocTosgTenbHas pa60Ta MOATOTOBUTH MPE3CHTALIUIO

Xumusi. O0mas 1 HeopraHudecKasi XMMUSL.

13

BBenenue
OCHOBHBIE TTOHATHS U
3aKOHBI XUMUH

Xumuueckas KapTHHA MUPa KaK COCTaBHAs 4acTh
€CTECTBEHHO-HAyYHOU KapTuHbl Mupa. Ponb xumuu B
JKU3HH COBpEMEHHOro obmiecTBa. [Ipumenenue
JOCTHKEHUI COBPEMEHHOW XMMUH B T'yMaHUTapHOU cdepe
JeATeIbHOCTH 00IIEeCTBA.

IIpenmer xumuu. Bemecto. AToM. Monekyina.
XUMHUYECKHUH 2JIEMEHT U (POPMBI €T0 CYIECTBOBAHHS.
[TpocThie ¥ CIIOXKHBIE BENIECTBA.

HpaKTI/I‘{eCKI/IG 3aHATHA

1,2

OK 10
JIP 10,
17

KontponbsHbie paboTl

CamocrostensHas padora Pedepar: Otpakenne
XUMHYECKUX CIO’KETOB B IPOU3BENCHUIX
XYJOXKECTBEHHOH JINTEPATYPbl H HCKYCCTBA.

14

[lepnoauueckuii 3aKoH u
MEPUOTNIECKasi CHCTEMA
XUMHYECKUX 3JICMEHTOB
J. . Menneneena.
CrtpoeHue BelecTna.

Otkpritue [lepuoauueckoro 3akona. [lepuonnyeckas
cucrema xumMuueckux snemenToB J1. 1. Mennaeneena.
3nagenne [leproamueckoro 3akona u [leproanyeckoit
CHUCTEMBI XuMHueckux 3jieMeHToB /. 1. MenaeneeBa mist
Pa3BUTHS HAYKU U IOHUMaHUS XUMUYECKOU KAPTUHBI MUPA.
KoBanenTtHast cBs3b: HenonsipHast 1 nonsipHast. Monnas
cBs13b. KaTHOHEI U aHMOHBIL. MeTainyeckas CBSI3b.
BonoponHas cBs3b.

IIpakTuueckue 3aHATUA

1,23

OK 10
JIP 10,
17

KonTponbsHbIe paboTHI

CamocrositenpHas padota Coobmenne «/. 1.
MemnneneeB 00 00pa30BaHUN U TOCYJAPCTBEHHOM
TIOJIUTHKE.»

15

Bopna. PactBopsl.
XUMHYECKHE peaKinu.

Boma B mpupone, OpITy, TEXHHKE W Ha IPOU3BOICTBE.
duznyeckue U XUMHYECKHE CBOMCTBA BoJbl. OmnpecHeHe
BOJBL. ArperatHele COCTOSIHHS BOIBI M €€ IEePEXOIbl M3
OJIHOTO arperatHoro cocrosiHusi B Apyroe. llonsarue o

OK 10
JIP 10,
17




XUMHUUYECKOU peakiuu. TUIbl XUMUYECKUX PEaKLUi.
CKOpPOCTh peakiuu 1 (akTopbl, OT KOTOPHIX OHA 3aBHCHUT.

HpaKTH‘IeCKI/Ie 3aHATHUA

KonTponbsHbIe paboTHI

CaMocTosgTenbHas pa60Ta

16

Knaccudukarnms

HEOPTaHMYECKUX
COEIUHEHUHN U UX
CBOMCTBA.

OKCHJIBI, KUCIOTHI, OCHOBAHUS, COJIH.

IIpakTnueckue 3aHsATUA

KonTpospHbIe paboThl

CaMocTosgTenbHas pa60Ta

17

Mertamsl. Hemeramisr.

Ob6ume puzngeckre 1 XUMHYECKIE CBOMCTBA METAIIIOB.
OO0mras xapakTepUCTHKA TJIABHBIX MTOATPYIIT HEMETAIUIOB Ha
MpUMepe TaJoreHOB.

Baxkueiinue coeMHEHNS METAJIOB M HEMETAJIOB B
IIPUPOJIE U XO3HCTBEHHOM NEATENBHOCTH YEI0BEKA.

IIpaktuyeckue 3ausatusi: Onpenenenne pH pactBopa
coneil. BzanmopeiicTBue MeTanIoB ¢ pacCTBOpaMu KUCIOT
U coneil.

KonTponbHbIe paboThl

CamocrosTensHas paboTta pedepaTsl: MeTaisl 1
CIIJIaBbI KaK Xy,[[O)KeCTBeHHLIfI Matepuall. COC}II/IHCHI/IH
METaJUIOB KaK COCTaBHAs 4acTh CPEACTB
n300pa3uTEIBHOrO HCKyccTBa. HemeTamibl u ux
COEIMHEHNS KaK COCTaBHAs YacTh CPEACTB
1300pa3UTENIbHOIO HCKYCCTBA.

2,3

Opl"aHI/I"IeCKaH XUMMUA

18

OCHOBHBIE TOJIOKEHHUS
TEOPUH CTPOCHHUS
OpPTaHUYECKHUX
COEIUHEHUN
YrneBoaoposl.

MHuoroo0pa3ue OpraHu4ecKuX COCTUHEHUH.
[lonsiTue  u3OMeEpuH.

IIpenenbHple W HENpeneNbHbIE YIIEBOAOPOABL. Peakuus
nosuMepusanuu. [IpupoaHble UCTOYHUKU YIIIEBOJOPOIOB.
YrieBoaopoisl KaK OCHOBa MEXAYHapOJHOIO
COTPYJHUYECTBA U BOXHEWIINH MCTOYHUK (POPMHUPOBAHUS
Oromxera PO.

HpaKTI/IquKI/Ie 3aHATHA

KontponbHbie paboTh

CaMocTrosgTenbHas pa60Ta

19

Konrponshas padora 3a
1 momyroaue

KonrponpsHas pabora 3a 1 moiyromaue

IIpakTuueckue 3aHATUA

KonTponsHbIe paboTs!

CaMocTrosgTenbHas pa60Ta

Bceero:

Aynut.32
Camocrt.9

41

20

Kucnopozacoaepxariue
OpraHnYeCcKue BEHIeCTBa.

IpencraBuTeny KUCIOPOACOACPIKAIIUX
OpPraHMYECKHUX COSTMHEHUH: METHUIIOBBIA M STHIIOBBII
CHHPTBI, TIULEPHUH, YKCyCHas KucioTta. JKupsl Kak
CIIOJKHBIE d(HPBHI.

VYTIIeBOABI: TIIOK03a, KpaxMall, IeJII0I03a.

IIpakTuyeckue 3aHsATUs

KonTponsHbIe paboTh

CamocrositensHas paboTa pedepar AJKOrOJIM3M U
€ro OTpaXEHHE B TIPOU3BEACHHUAX XYHOKECTBEHHOU
JIUTEPATYPhl U N300pa3UTEIBHOTO HCKYCCTBA.

13

21

A3zoTtcopepxaluye
OpTraHUYecKre
COCMHCHUS
ILractMaccel 1 BOJIOKHA.

AMUHBI, aMHUHOKHCIOTH, Oenknm. CrpoeHne i
Omonornueckas byHKIUSA 6emkoB. IlomsTHe o
IiacTMaccax M XHMHYECKUX BOJIOKHax. HarypanbHbie,
CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

IIpakTuyeckue 3aHATUA

OK 10
JIP 10,
17




KonTponbsHbIe paboTHI

CamocrositenpHas pabdota pedepat [IpumeneHne
MOJIMMEPOB B NPUKIIAJTHOM U KIACCHYECKOM
n300pa3uTEIbHOM HCKYCCTBE.

22 | XuMHuA ¥ )KU3HB XUMHSL U OpraHU3M 4YesIOBEKa. XUMHUYECKHE 3JIEMEHTHI B
opranusMe uenobeka. OpraHM4ecKHEe M HEOPTaHUYIECKHUE
BEILECTBA. OCHOBHEBIE JKM3HEHHO HEOOXOANMEIE
COefMHEHus:: OeNnKW, YITCBOABI, JKUPBI, BHTAMHHBI
VrieBoapl — IVIaBHBIA UCTOYHUK OHEPrUM OpraHHU3Ma.
Ponb xxupoB B opranusme. XOJIECTEPUH M €r0 poJib B
3/I0pPOBBE YEJIOBEKA.
MuHepanbHble BEIeCTBa B MPOILYKTaX MUTAHUS, TTUIIEBbIC
no6aBku. COaaHCHPOBAaHHOE ITUTAHHE.
Xumus B Opity. Boma. KagectBo Bomsl. Motomme u
yucTsAmye cpenctsa. [IpaBmima Ge3omacHOM paboOTHI CcO
cpeacTBaMu OBITOBOM XUMHMHU.
[IpakTHueckue 3aHATH
KonTponsHbIe paboTs!
CamocrositensHas pabora pedepar Ponb XuMuueckux
9JIEMEHTOB B XXM3HU PACTCHUH. Y 100peHus. XMMHUYeCKHe
CpEeACTBa 3aIUTHl PACTCHHH.
23 | KonrponpHas padota mo | KontponpHas padora 1mo teme « XuMus»
TeMe «XUMHSD
IIpakTruyeckue 3aHATUSA
KonTponsHbIe paboTs
CamoctosTenbHas paboTa
Buonorus
24 Buonorus -
Kuas npupoaa kak 00BbeKT n3ydeHus: Ouonoruu. Meropt
COBOKYIHOCTE HaYK O HCCIIeI0BaHMS )KUBOW PUPOBI B Ononoruu. OnpeneneHne
KHBOM TPHPOJIC. KHU3HU (C TPUBJICUCHUEM MaTepHana U3 pas3/ienoB (Gpu3nku
Metoxe! HayqHOro Y XUMHH). YPOBHHU OpraHU3aINH KU3HA
MO3HAHUSA
B OMoOJIOTHH IIpakTruyeckue 3aHATUS
KontponbHble paboTh
CamocrostensHas paboTa
25 | Knerka

Uctopust wm3yueHws kietkn. OCHOBHBIC —IOJIOKCHHS
KJIETOYHOH TEOPUHU. Knerka — CTPYKTYpHO-
(hyHKIMOHATBHAS (3TIEMEHTApHAS) SAMHAIA KU3HU.

Crpoenne knetku. [IpokapHoOTBl B 3yKapuOThl — HU3IINE
W BBICIIME  KJIETOYHbIE  OpraHu3Mbel.  OCHOBHBIE
CTPYKTYpHBbIE KOMIIOHEHTHI KJIETKH 3yKapuoT. KierouHoe
aapo. DyHKIMA Aapa: XpaHEHHE, BOCHPOHM3BEACHUE H
neperaya HacCJEJCTBEHHOH HH(pOpMAIMH, PEryJsius
XMUMHYECKON aKTHBHOCTH KIETKH. CTPyKTypa M (QYyHKIHH
XpOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

Buonornueckoe 3HaueHWE XHMHUYECKHX  3JEMEHTOB.
Heoprannyeckue BemiecTBa B COCTaBe KJICTKH. Poib BOzbI
KaK pacTBOPHTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH
cpensl OpraHu3MOB. YTJICBOIBl M JIMIHIBI B KIETKE.
Crpykrypa u 6monorudeckue GyHKIuN OenkoB. CTpoeHne
HYKJICOTHIOB M CTPYKTypa HOJUHYKJICOTHUIHBIX Lelei
JHK u PHK, AT®.

Bupycet u  Oakrepuodaru. Hekierounoe crpoenue,
KU3HEHHBI LMK U €T0 3aBUCHMOCTh OT KJIETOYHBIX (OpM
XKU3HU. Bupycel —  B030yauTenM  MHGEKIMOHHBIX
3a0oieBaHMii; TOHsATHE 00  OHKOBHpycax. Bupyc
ummyHoneuuura uyenoseka (BUY). [Ipodunakruka BUY-
WHEKINH.

OK 10
JIP 10,
17




IIpaktuyeckue 3anartus HabmroneHne KIETOK pacTeHU U
JKUBOTHBIX ozt MHKPOCKOTIOM Ha TOTOBBIX
MUKpoOTpernaparax 1 Ux orucaHue.

CpaBHeHUE CTPOEHHUsI KJIIETOK PACTEHUH U )KUBOTHBIX.

KonTponpHbIe paboThI

CamocrositensHast pabora: 3anonHuTs Tadbnuny «CtpoeHue
KIJIETKW», IOATOTOBUTH MPE3EHTALUIO 10 TeMe «Bupycei»

26 Opranusm OK 10
Opranusm — eauHoe 11e1oe. MHOrooOpasue opraHu3MoB. JIP 10
b
OOMeH BemiecTBOM M 3HEPrHeH C OKpYXalollel cpemoi 17
KaKk HEOOXOQMMOE YCIOBHE CYIIECTBOBAHUS IKHBBIX
CHUCTEM.
CrocoOHOCTh K CaMOBOCIIPOM3BEICHHIO — OJHA W3
OCHOBHBIX OCOOCHHOCTEH J>KHMBBIX OpPraHm3MoB. [lermeHue
KIIETKH — OCHOBAa pOCTa, PAa3BUTUS W PA3MHOXKEHUS
opranu3MoB. becnosnoe pasmHoxxenue. IlonoBoil mporecc
U 1mosoBoe pa3MHOXeHue. OIUIOIOTBOpeHHE,  €ro
Ouonornyeckoe 3HaYCHHE.
[NonsiTne 06 MHAUBUAYATEHOM (OHTOTECHE3),
SMOPUOHATEHOM (3MOPHOTEHE3) U MOCTIMOPHOHATEHOM
pasButuy. UHIUBHAYaTbHOE Pa3BUTHE YEJIOBEKA U €T0
BO3MO>KHBIC HAPYIICHUS.
OOmme  mpencTaBleHWss O  HACICACTBEHHOCTH U
M3MEHYHBOCTH. lenerndeckass ~ TEPMUHOJOTHA |
CHUMBOJIHIKA. 3aKOHOMEPHOCTH HACJIeIOBaHMUS.
HacnenoBanue npusHakoB y 4enoBeka. Ilonossie
xpomocoMbl. CLeIuieHHOe C TI0JIOM HacleIOBaHHeE.
HacnencrBennbie OoOJ€3HM 4YeJOBeKa, WX IPUYUHBI U
npodunakrika. CoOBpeMeHHbIC TPEICTABICHUS O TeHEe |
TEHOME.
I'eneTnyeckue 3aKOHOMEPHOCTH N3MEHYHUBOCTH.
Knaccudukanus ¢popm usmMeHunBoCTH. BimsiHue MyTareHoB
Ha OpraHu3M YelIOBeKa.
[Ipemmer, 3amaunm W METOIBI CENEKIHH. | CHETHUYCCKUE
3aKOHOMEpHOCTH cenekuuu. Yuenue H. U. BaBunosa o
LIEHTpaX MHOTO00pa3usl W TPOUCXOXKIACHHUS KYIbTYypHBIX
pactenuii. buotexHoorus, ee JOCTIKEHUS, TICPCIICKTHBEI
pa3BUTHSL.
IIpakTuyeckue 3aHATUSA
Pemenue OJICMCHTAPHBIX TCHCTUYCCKUX 3a/1aY. Ananus u
OLIEHKA ATUYECKUX aCHEKTOB Pa3BUTHUSI HEKOTOPHIX
UCCIeI0BaHUH B OMOTEXHOJIOTHH.
KonTponsHbie paboTs!
CamocrTosiTenbHas paboTa: BBIPaCTUTh PACTCHHUE
BEreTaTUBHBIM CIIOCOOOM
27 | Bun DBONIOIMOHHASI TCOPHSI U €€ POJIb B POPMUPOBAHUH OK 10
COBPEMEHHOH €CTECTBEHHO-HAYYHOIH KapTUHBI Mupa. Bup, JIP 10,
17

ero kpurepuu. [lomynsuust kak CTPyKTypHasi e€IMHHUIA
BHJIa U 3BotoMU. CUHTETHUYECKask TEOPUS IBOJIOLUU
(CTD). IpmxyImime CHITBI SBOJIOIMH B CO- OTBETCTBUU C
CTO.

PesympraTel  sBomonmu.  CoxpaHeHHE MHOT000pa3us
BHJOB KaK OCHOBa YCTOHYMBOTO pa3BUTUS OHOCQEPHL.
IIpuunHbl BEIMUpaHus BUAOB. bronorudeckuii nporpecc u
OMOJIOTHYECKHI perpecc.

I'unore3bl MPOUCXOKACHHS JKU3HU. Y CIO0KHEHUE >KUBBIX
opraHm3MoB Ha 3emyie B IpoLEecce  DBOJIIOLHH.




AHTpOIIOTeHEe3 M ero 3akoHoMepHocTH. [loka3arenbcTBa
poACTBa YCJIOBEKAa C€ MIICKONHUTAOIMUMH KUBOTHBIMH.
Okosoruyeckue (GakTopbl aHTPOIOTEHE3a: YCIOKHEHHE
HOILYJISIIUOHHOM CTPYKTYpPbl BUZA, U3TOTOBJICHUE OpPYIUN
TpyZa, Mepexo]i OT PacTUTEIBHOTO K CMEUIAHHOMY THITY
MTUTaHUSA, UCIIONIb30BaHKE OTHSL. [NosiBnenue
MBICJIUTEIIHON JIEATEIbHOCTH M WICHOPA3JeIbHOM peuH.
[poucxoxxaeHne YeI0BeYecKHX pac.

[IpakTHueckue 3aHATH

Omnncanne ocobell BHAa 1O MOpP(OIOrHIECKOMY
KPHUTEpHUIO. AHAIN3 U OIIEHKA Pa3INIHBIX TUIIOTE3
MIPOUCXOXKACHHS KU3HU. AHAIN3 U OIIEHKA PA3IHYHBIX
THIIOTE3 MIPOUCXOXKICHUS — YETOBEKa.

KonTponsHbIe paboTsl

CaMocTrosgTenbHas pa60Ta 3aIllOJIHUTh Ta6m/1uy «Pazputne
JKHU3HHU Ha 36MJ’IC», ((3BOJ'IIOI_[I/I$I YCIIOBCKaA»

28

DKOCHUCTEMBEI

[penMer 1 3aga4u DKOJIOTHH: YYeHHE 00 IKOJIOTMYECKHX
(akTopax, yueHHE O COOOIIECTBAX OPTraHM3MOB, YICHHE O
o6mocdepe.

Okonorndyeckne (PpakTopbl, OCOOCHHOCTH WX BO3IEHCTBHS.
Okoyoruyeckasi XapakTepucTuka Buzaa. IloHstue 00
9KOJIOTMYECKUX cucremax. llenu muTanus, Tpoduyeckue
ypoBHH. bruoreorenos kak skocucTema.

Buocpepa — riobampHas skocucreMa. Yuenue B. U.
Bepnanckoro o Omocdepe. Ponb XKUBBIX OpraHH3MOB B
omocdepe. buomacca. buomormdeckuii KpyroBopoT (Ha
npuMepe KpPYroBOpOTa yIIIepoaa). OcHOBHBIE
HaNpaBJICHUs] BO3JCHCTBUS 4YeJoBeka Ha Ouocdepy.
Tpancdopmanus ecTeCTBEHHBIX JKOJOTHYECKUX CHCTEM.
OcCoOeHHOCTH arpo’KOCHUCTEM (arpOIICHO30B).

IIpakTuyeckue 3aHATUSA

CocraBneHne CXeM Mepeadn BemeCTB U YHePruH (Iernen
TTUTAHMYS).
CpaBHHTENbHAS XapaKTEPUCTUKA IPUPOTHBIX SKOCUCTEM U
arposKOCHCTEM CBOCH MECTHOCTH.

Perenue 3KOJ0rHYECKUX 3a1a.
Amanus W OIEHKAa  IOCIEACTBMA  COOCTBEHHOI
JNCSATCIBPHOCTH B OKpY)KAIOIICH cpeae, TI0OaTbHBIX
AKOJIOTHIECKUX MPOOIIEM U MyTeH UX PEIICHHUS.
Okckypcun MHoroo0Opasue BumoB. Ce30HHBIC H3MECHEHUS
B IIPHPOJIC.

EctecTBennnie u HNCKYCCTBCHHBIC DKOCUCTCMbI

KontponbsHbie paboTs!

CamocrositenbHast ~ paboTa  MOJArOTOBKa  pedeparos,
MPE3EHTALH O YKOJIOTHH

OK 10
JIP 10,
17

29

3auer 1o Kypcy
«EcTecTBO3HAHMEY

IIpakTnueckue 3aHATUA

KonTponsHbIe paboThI

CaMocTrosgTenbHas pa60Ta

OK 10
JIP 10,
17

Bcero:

Aynut.40
Camocr.9

49

Hroro:

Aynur.72
Camocr.18

90

YpoBHHU OCBOCHHS Y4€OHOTO MaTepHaa:




1. — o3HaKOMHTENBHBII (Y3HABaHHE PaHEe H3Y4YEHHBIX OOBEKTOB, CBOICTB);
2. — penpoAyKTHBHBIN (BBIOJIHEHHE JIESATEIBHOCTH N0 00pa3ily, HHCTPYKIWH WU 110l PYKOBOJCTBOM)

3. — HpOZ[yKTHBHLIfI (HJ'IaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBIITOJIHECHUEC ACATCIIBHOCTHU, PECILICHUEC HpOGHeMHLIX
3a/1a4)

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHO! JIEATEJIBHOCTHU CTYIEHTOB

XapaKTepHCTHKa OCHOBHBIX BUJIOB AEATEILHOCTH CTYACHTOB (Ha ypOBHE

Copneprxanme o0ydeHHs Y4eOHBIX IeHCTBUIN)
DOU3UKA
Beenenue Pa3BuTHe criocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, IOTHYECKHU

000CHOBBIBAaTh CBOIO TOUKY 3PEHUS], BOCHIPUHUMATh 1 aHAJM3UPOBATh MHEHHMS
co0eceTHUKOB, TPU3HABAsI PABO APYTOro 4eJI0BeKa Ha HHOE MHEHHE.

[TpuBeneHne NpUMEpPOB BIMSHHS OTKPBITHI B (PH3HUKE HA IIPOTPECC B TEXHUKE U
TEXHOJIOTUHU IIPOU3BOJCTBA

Mexanuka

Kunematuka O3HaKOMIIEHHE CO CIOCOOAMU OIMCAHUSI MEXaHHMYECKOTO ABHKEHHsI, OCHOBHOM
3a7a4eil MEXaHUKH.

N3yyeHne ocHOBHBIX (PM3MUECKHUX BEINYNH KHHEMATHKH: TIEPEMEILCHN,
CKOPOCTH, YCKOPEHHS.

HaOmroneHne 0THOCHTENBHOCTH MEXaHHYECKOT0 JBIDKeHUS. POpMyIHpOBaHNE
3aKOHA CJIOXKEHHUSI CKOPOCTEH.

HccnenoBannue paBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO ABMKEHHA (Ha IIpuMepe
CBOOOIHOTO TaJICHUS TEJ) U PABHOMEPHOTO IBUKEHHS TeJla TI0 OKPYKHOCTH.

[ToHumaHme cMbICIa OCHOBHBIX (PM3MYECKUX BEJIMUMH, XapaKTEPH3YIOIINX
paBHOMEpPHOE JBIKEHHE TeJIa TI0 OKPYKHOCTH
JlnHamuka ITonnmanme cMbIcIa TaKUX (PU3MUECKUX MOJIETIEH, KaK MaTepualbHas TOUKa,
HHepIHaIbHAs CHCTEMa OTCYETa.

N3mepenne Macchl Tela pa3saIuyHbIMuU criocobamu. Mizmepenue cu
B3aMMOJICHCTBHA Tell. Brruncienne 3HaYCHUS yCKOPEHUS TeJ 110 U3BECTHBIM
3HAYEHUSM JAEHCTBYIOIIUX CHUJI U Mace Tell.

YMeHue paziandarth CUITy TSDKECTH U Bec Teda. OObsSCHEHUE U TPHUBEICHHE
MIPUMEPOB SIBIECHUS HEBECOMOCTHU.

[TpuMeHneHne OCHOBHBIX MOHATHH, GOPMYIT U 3aKOHOB TMHAMHKH K PEIICHHIO

DAmAIr

3aKOHBI COXpaHCHUA B O0OmBsacHeHHE PCAaKTUBHOI'O ABUIKCHHA Ha OCHOBC 3aKOHA COXPAaHCHUA UMITYJIbCA.
MCXaHHKC HpI/IMeHeHI/Ie 3aKOHAa COXpAaHCHUA UMITYyJIbCa [JIsI BBIYUCIICHUA W3MEHCHUH
CKOpOCTCfI TCJI IIPA UX B3aHMOI[€I>‘ICTBPI$IX.

Brraucienune pa6OTBI CHJI M I3MCHEHHS KMHETHICCKOM OHEPIruu TCJIa.
Brrunciaenne HOTGHHHaJ’ILHOﬁ OHEPIruu TCJI B I'PaBUTAIMOHHOM TOJIC.
XapaKTCpI/ICTI/IKa TIPOU3BOAUTEIIBHOCTH MAIlINH U IIBI/IFaTCHeﬁ C UCIIOJIb30BAHUEM

OCHOBBI MOJICKYJISIPHOH (PH3WKH U TEPMOAMHAMHUKHI

MonekynspHas pU3NKa DopMyIHpPOBaHNE OCHOBHBIX ITOJIOKEHUH MOJIEKYJISIPHO- KHHETHYECKOH TEOPHH.
BrinonHeHNE SKCTIEPUMEHTOB, CITY)KaIlUX 000CHOBAaHHUEM MOJICKYJISIPHO-
KHHeTn4eckoi Teopun. Habmonenne OpoyHOBCKOTO ABMKECHUS U SIBIICHUS
T py3un.

OmnpeneneHne TapaMeTpoOB BEIIECTBA B ra3000pa3HOM COCTOSTHHH Ha OCHOBAaHHUH
YpaBHEHUS COCTOSIHHS UICANBHOTO Ta3a.

[MpencraBnenue B BUe rpaduika H30XOPHOT0, H300apHOTO U N30TEPMHUYECKOTO
npoieccoB. Beruuciienre cpeiHeil KHHETUYECKON YHEPTUHU TEIJI0BOTO ABUKEHUS

TepMmoanHamuka DKCIEpPUMEHTATBHOE UCCIIEIOBAHNE TETUIOBBIX CBOMCTB BelecTBa. Pacuer
KOJIMYECTBa TEIUIOTHI, HEOOXOAMMOTO JUIS OCYIIECTBIICHHUS MPOLiecca NPeBpaIleHH s
BEIIECTBA U3 OJHOTO arperaTHOro COCTOSHUS B IPYTOE.

Pacuer u3mMeHeHus1 BHYyTpEHHEH SHEPruH TeJ, paboThl M NEpEIlaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAaHHH TIEPBOTO 3aKOHA TepMoauHaMuky. OObsCHEHNE
MIPUHIIUIOB JEHCTBUS TEIJIOBBIX MAILKUH.

OCHOBBI SJIEKTPOANMHAMHUKA




DneKTpocTaTuKa

Brrancnenye cut B3anMOACHCTBUS TOYEUHBIX SIEKTPHYECKHUX 3apsI0B.

Beruncnenue HanpsDKeHHOCTH U MOTEHIIHMANA JIEKTPHYECKOTO MOJIs OHOTO U
HECKOJIBKUX TOYCHYHBIX 3aps10B.

N3mMepeHne pa3HOCTH MOTEHIHAIOB.

[puBeaeHHe MPUMEPOB IPOBOAHUKOB, AUIJICKTPUKOB U KOHICHCATOPOB.

HaGntoneHue siBIEHUs SIEKTPOCTATHYCCKON HHAYKINH U SBICHUS MOJISAPU3ALUH
JIMAIICKTPUKA, HAXOSIIIEr0Cs B DIICKTPUUECKOM IOJIE.

ITocTOSIHHBIN TOK

N3mepenue mougHocTH anekTpuieckoro Toka. Msmepenue 31C u BHYTpeHHETO
COTNPOTHUBJICHUS UCTOYHUKA TOKA.

COOp ¥ UCTIBITAHUE YTCKTPUICCKUX [IETCH C Pa3THIHBIM COSTUHCHHEM
MIPOBOTHUKOB, PacyeT UX MapaMeTPOB.

MarauTHOE 110/1e

HaOmronenne necTBHS MAarHUTHOTO TIOJISL HA IIPOBOTHHUK C TOKOM, KAPTHHOK
MarHUTHBIX TOJEH.

DopMynrpoBaHKE NTPABUIIA JICBOM PYKH JUIS ONPEAEICHHS HAIIPABICHHUSI CHIIBI
Awmriepa.

Beruncienue cui, AEHCTBYIONINX HA IPOBOAHUK C TOKOM B MAarHUTHOM IIOJIE,
O6'I>$ICH€HI/I€ IIpUHIUIIA Z[CﬁCTBI/ISI QJICKTPOABUTATEIA.

Konebanus 1 BOJIHBI

Mexannueckue Koynebda- Hus
1 BOJIHBI

[IpuBeneHmre MpUMEPOB KoIeOaTEIBHBIX ABIKeHUN. McciaenoBanne
3aBHCHMOCTH TIepHo/ia KoJieOaHU MaTeMaTHIECKOTO MAasSTHHKA OT €T0 [UIHHBI,
MAacCCHI ¥ aMILUTATY Bl KoJieOanmid. OnpeneneHne YCKOpeHUs CBOOOTHOTO TIaICHHS C
IIOMOIIBI0 MATEMAaTHYECKOTO MasITHUKA.

Habmonenne xonebanwmii 3By4ariero Tena. [IpuBenenne 3HaueHUsI CKOPOCTH
pacmpocTpaHeHHs 3ByKa B pa3IHMIHBIX Cpeaax.

YMenne o0BSICHATE UCIIONF30BaHNE YIBTPa3ByKa B MEIHUIIIHE.

SHGKTpOMaFHI/ITHBIC
KOJIOAHUS U BOJIHBI

Habmonenne ociyuiorpaMm rapMOHUYECKUX KOJIEOaHUH CHIIBI TOKA B IIETIH.
OOBsicCHEHHE TIPEBPALICHUS YHEPTHH B HICATHHOM K0JIe0aTeTbHOM KOHTYPE.
Wzydenue ycTpoiCTBa U IPUHIIMIIA TEHCTBHA TpaHChOpMaTopa. AHAIIN3 CXEMBI
Nepeiaun IEKTPOIHEPT U Ha OoJIbIINe paccTosHUA. [IpuBeaeHe TpUMepoB BUAOB
panuocBs3u. 3HAKOMCTBO C YCTPOii- CTBAMH, BXOSIIMMHU B CHCTEMY PaJHOCBS3H.
O06cyxaeHre 0COOCHHOCTEH PacIPOCTPAHESHHUS PAIHOBOIH.

CBeTOBBIE BOJHEI

[TpuMeHeHre Ha PaKTHUKE 3aKOHOB OTPAKSHUS U IIPEJIOMIICHHUS CBETa PH
pewennu 3ana4. HaGmoaenue siBieHus AMppaKkiuy 1 AUCIEPCUU CBETA.

YMeHUe CTPOUTh U300paKeHHs! IPEIMETOB, laBaeMble JTMH3aMu. Pacuer
ONITHUYECKOH CHIIBI JINH3BI

OneMeHTH KBaHTOBOH (DM3HKH

KBaHTOBEIEC CBOMCTBA CBETa

Habmonenne gortoanekrpuaeckoro agdexra. Pacuer MakcnumMansHON
KHHETHYCCKOW YHEPTUH JCKTPOHOB mpH hoTodddexre

dusuka aroma

dopmynupoBanue nocryiaros bopa. Habmonenue nuneiiuatoro u
HEIPEPHIBHOTO CIIEKTPOB.

Pacuer 4acTOTBI ¥ JUIMHBI BOJHBI HCITyCKAa€MOTO CBETA NPU MEpexoje aToMa U3
OJIHOT'O CTallMOHAPHOT'O COCTOSIHUS B APYTOE.

OOBsicCHEeHHE IPUHIMIIA JICHCTBHSA J1azepa.

®dusuka aTOMHOTO f71pa U
3JIEMEHTapHBIX YaCTHUI]

Habmronenue TpekoB anbda-dacTuil B kamepe Bunbcona. Perucrpa- mus
SIIEPHBIX U3TYYEHUI ¢ TOMOIIIbIO cueTunka [ eitrepa.

Pacuet sHeprum cBsI3u aTOMHBIX sIIIEP.

IMoHrMaHMe IICHHOCTH HAYYHOTO MMO3HAHUS MHPa HE BOOOIIE IS YeI0BEUCCTBA
B IIEJIOM, a JUTS KXKIOTO 00YYaIOIeToCs JIMIHO, [ICHHOCTH OBIIAJCHUS METOIOM
HAay4YHOT'O O3HAHUA JUI JOCTHKEHHSI yCIlexa

B JTFOOOM BHJIE TPAKTHYCCKON JIEATSITHHOCTH

Bcenennas u ee 3BOJIIONHS

CtpoeHne 1 pa3BUTHE
Bcenennoii

OO0BscHEHHE MOJIENN pacIupsonieiics BeeneHHOH.

[Ipoucxoxnenrne CoaHEeUIHOM
CHCTEMBI

Habmonenue 3Be3x, JIyHs! u rutaneT B Tesreckorn. HaOmroieHrne CoTHEYHBIX
IISITEH C IOMOIIBIO TEIECKONa




XUMUA

Beenenue

PackpslITHe BKI1aia XUMUYECKOM KapTUHBI MUPA B €IUHYIO ECTECTBEHHO-
Hay4HYIO KapTHHY MHUpa.
XapakTeprcTHKa XUMHUH KaK IIPOU3BOUTEIILHOM CHITBI 001IIeCcTBa

Bakueinme XuMHYECKHE
ITOHSTHS

YMeHue 1aTh onpeieeHue U OIepUpOBaTh CIEAYIOIUMU XUMHUUECKUMU
MIOHATHAMU: «BELIECTBO», «XUMHUECKUI IIIEMEHT», «aTOM», KMOJIEKYJIay,
«OTHOCHUTEJbHBIC AaTOMHAS M MOJIEKYJISIPHAsI MacChI», «HOH», «aJUIOTPOIIHSDY,
«U30TOTIBI», «XUMHUYECKAs CBSI3bY, «3JIEKTPOOTPUIIATEILHOCTEY, «BAICHTHOCTHY,
«CTETIEHb OKHUCIICHHA», «MOJIb», «MOJISIPHASI Macca», «MOJISIPHBIN 00BbeM
ra3000pa3HbIX BELIECTBY, BELIECTBA MOJEKYJIIPHOTO H HEMOJIEKYIIIPHOTO
CTPOEHH», «PACTBOPBD», «3NEKTPOIHUT M HEINEKTPOIUTY, «IIIEKTPOIUTHIECKAS
JMCCOLMALS, KOKUCIUTENb U BOCCTAHOBUTENDY, «OKHCIEHHE U BOCCTAHOBIICHUEY,
«CKOPOCTh XMMHU- YECKON PeaKIum», «XUMHUUIECKOE PABHOBECHEY, «YTIEPOTHBIN
CKeJeT»,

«(pyHKINOHANIBHAS TPYIIIA», KA30MEPHS.

OCHOBHBIE 3aKOHBI XHMUK

DopMyIHpOBaHNE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB M IIOCTOSIHCTBA COCTaBA
BELIECTB. Y CTAHOBJICHUE IPUUUHHO-CIEICTBEHHON CBA3H MEXIY COIEPKAHUEM
9THX 3aKOHOB U HAIIMCAaHUEM XHMMUYECKHX (popMyI U ypaBHEHUH. PackpreiTne
(u3HUECKOT0 CMBICTIa CUMBOJIMKH [leproandeckon TabIHIbl XUMHYECKHX
anemenToB /1. V1. MeHneneeBa (HOMEpOB 3J€MEHTa, IEpHOa, TPYTIITE)
YCTaHOBJIEHHE PHYMHHO-CIIECTBEHHON CBSI3H MEKIY CTPOSHHEM aToMa U
3aKOHOMEPHOCTAMU U3MCHCHU L CBOMCTB 2JIEMEHTOB U O6pa30BaHHI>IX MU BCUICCTB
B IIEpUOJax U Ipymnmax.

XapaKTepI/ICTI/IKa OJICMCHTOB MaJIbIX MIEPUOJOB 110 X IMOJOKCHHUIO B
Iepuonnyeckoit cucreme J1. 1. Menneneesa.

OCHOBHBIE TEOPUU XUMHH

yCTaHOBHeHI/Ie 3aBUCUMOCTHU CBOfICTB XUMHUYCCKHUX BCIICCTB OT CTpOGHI/ISI
ATOMOB 00Pa3YIOIINX UX XUMHUUECKHX DJIEMEHTOB.

XapaKkTepuCTUKa BAKHEUIINX TUIIOB XUMHUYECKUX CBA3EH U OTHOCUTEIIBHOCTH
9roii Tunoiorud. OObICHEHHE 3aBUCUMOCTH CBOICTB BEII[ECTB OT UX COCTaBa U
CTPOEHUS KPUCTATMUECKUX PEUIETOK.

DopMyIUPOBaHHE OCHOBHBIX MOJIOKEHUN TEOPUH DJEKTPOITUTUYECKOI
JUCCOLIMALMU U XapaKTePUCTUKA B CBETE 3TOM TE€OPUH CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHUMN.

DopMyIHPOBAHUE OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTO CTPOCHUS
OpraHUYECKUX COCIUHEHUM U XapaKTepUCTHKA B CBETE 3TOM TEOPUU CBOMCTB
BAKHEHIIMX NPEICTaBUTENIEH OCHOBHBIX KIACCOB OPraHUYECKUX COEAUHEHUN

Baxxueimue BemecTBa u
MaTepuabl

XapaKkTepucTHKa CTPOSHHUSI aTOMOB U KPHCTAJUIOB U Ha 3TOH OCHOBE — OOIINX
(U3NIECKUX U XUMUYECKUAX CBOMCTB METAJIOB M HEMETAJIIOB. XapaKTePUCTHKA
COCTaBa, CTPOCHUSI, CBOIMCTB, MOJTy4YEHHS ¥ IPUMEHEHHE BAKHEHIINX HEMETAIJIOB.

XapakTeprcTHKa COCTaBa, CTPOCHHS M O0IINX CBOHCTB BayKHEHIINX KIIaCCOB
HEOPraHWYEeCKUX COCMHEHNH.

Onwmcanne cocTaBa U CBOWCTB BXKHEHIIINX MIPEACTaBUTEINCH OPraHnIeCKUX
COCAMHEHHUIT: METaHOJIa ¥ 3TAHOJIA, CJIOKHBIX 3(HUPOB, KHUPOB, MBI, KAPOOHOBBIX
KHCJIOT (YKCYCHOM KHCIIOTBI), MOHOCaXxapHJI0B (TJIFOKO3BI), TUCAXaPHIOB
(caxapo3sl), ToIHcaxapuaoB (KpaxMaina

Y LEITUTIONIO3BI), aMUHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX U CHHTETHYECKUX
MIOJIUMEPOB

XHAMHAYECKUH SI3BIK H
CHMBOJINKA

Hcnons3oBanue B yaeOHON 1 IpodecCHOHANBHO IeITeIbHOCTH XMMUYECKIX
TEPMHUHOB U CHMBOJIUKH.

Ha3biBaHre n3y4eHHBIX BEUIECTB 110 TPUBUAIBLHON MM MEXAYHAPOJHOU
HOMEHKJIATypE U OTPAKCHHUE COCTaBa ATUX COCTUHEHUH C TOMOIIBI0 XUMHUYECKHX
bopmy.

O\rnasrrATIIIA STV IIITIAATAIINY TTIAATIA n TIAAIATIIT IA YIAONITATIIITE N IIM AIITIAATATINE.

XUMHUYECKHUE PEAKIIU

OOBsiCHEHHE CYITHOCTH XUMUYECKHUX TporeccoB. Kiaccuukanust XUMUUecKUX
peakLuii 10 Pa3IMYHbIM IIPU3HAKAM

XUMHUYECKUNA S3KCTIEPUMEHT

BrImonHeHNe XMMUYECKOT O 3KCIIEPUMEHTa B TIOJTHOM COOTBETCTBUH C
MIpaBHJIAMH TEXHUKHU 0€3011aCHOCTH.

HabGnronenue, pUKCUpoBaHUE U OMIMCAHUE PE3YJILTATOB MPOBEICHHOTO
SKCIEPUMEHTa




Xumuueckas HHHOpMaIHs

[TpoBeneHne caMOCTOATEIBHOTO OMCKA XMMUYECKOH HH(popMauy ¢
WCIIOJIb30BaHUEM Pa3IMYHBIX UICTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX U3/1aHHH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);

UCIIOJIb30BaHHE KOMIIBIOTEPHBIX TEXHOJOTHH JUIsi 00pabOTKM U nepesadn
XMMHUYECKOH HH(POPMAIMH U €€ TPE/ICTABICHHS B PAa3INYHBIX (hopmMax

IIpodunbHoe u
poQeCcCHOHANBHO 3HAYUMOE
coziepKaHme

OOBsicCHEHHE XUMUYECKUX SIBICHUI, IPOUCXO/SIIKMX B IPUPOJE, OBITY U Ha
IIPOU3BOJICTBE.

CobmrofieHne npaBuil 3KOJI0TMYECKH I'PaMOTHOTO IIOBEACHUS B OKPY- JKaroIen
cpere.

OreHKa BIUSHHAS XUMUYECKOT0 3arpsiI3HEHUS OKpY KaroIlel cpesibl Ha OpraHu3M

CobmioneHne npaBmit 6€301acHOro 00pameHns ¢ TOPIOYUMHI B TOKCHY- HBIMU
BeIIeCTBAaMH, J1a00PaTOPHBIM 000PYIOBAaHUEM.

Kpuruueckas olieHKa JOCTOBEPHOCTH XUMHUYECKOI HHpOopManny,
MOCTYNAOUIeH U3 Pa3HbIX HCTOYHHKOB

BHNOJIOT' A

buosnorus — coBOKyIHOCTb
HayK O XXUBOU MPUPOJIE.
MeTo/1bl Hay4YHOTO MO3HAHUS
B Omoorun

3HaKOMCTBO C 00bEKTaMU M3y4eHHs] OHOJIOTHH.
BrrsaBnenue ponu 6uosioruy B popMHUpPOBaHUN COBPEMEHHOI €CTeCTBEHHO-
Hay4YHOU KapTHHBI MHPA U MPAKTHYECKOH e TeIbHOCTH JIFO/IEH.

Kierka

3HAKOMCTBO C KIIETOYHOH TeopHel cTpoeHus opranusmos. [loryuenue
MIPEACTABICHNS O POJIM OPTAaHUYECKHX M HEOPTaHMIECKNX BEIIECTB B KIJIETKE.

3HaHME CTPOCHUS KIETOK I10 Pe3yJIbTaTaM pabOThI CO CBETOBBIM MHKPOCKOIIOM.

‘YMeHne onuchIBaTh MUKPOIIPENapaThl KJIETOK paCTEHUM. Y MEHUE CpaBHUBATh
CTPOEHHE KJIETOK PACTEHHH M )KUBOTHBIX 10 TOTOBBIM MHKPOIIPEMapaTaM.

Opranusm

3HaHNEe OCHOBHBIX CITIOCOOOB Pa3MHOKEHHSI OPTaHN3MOB, CTa/IUH OHTOT€He3a Ha
IIpUMepe YeI0BeKa.

3HaHWE IPUYHH, BBI3BIBAIONINX HAPYIICHUS B PAa3BUTHH OPTaHU3MOB. Y MEHHUE
M10JIb30BAThCSI FTEHETUUECKON TEPMUHOJIOTUEN U CHMBOJIMKOM, pelaTh NpocTenne
TeHETUYECKUE 3a/1a4H.

3HaHHe 0COOCHHOCTEH HACIEeICTBEHHOI U HEHACIIECTBEHHOW U3MEH- YUBOCTH U
UX OMOJIOTMYECKOW POJIH B 3BOJIIOLMHU KUBOTO

Bun

YMeHre aHaTU3UPOBaTh U OICHUBATH PA3IMYHBIC TUIOTE3BI IPOUCXOKICHHS
JKM3HH Ha 3eMIIe.

YMeHune mpoBOANTH ONMMUCAHUE 0CO0EH 0JJHOTO BU/IA IO MOP(OIOTHUECKOMY
KPUTEPHIO.

pa3BI/ITI/Ie CHOCO6HOCTGI>’I SICHO M TOYHO U3JiaraTb CBOHU MBICJIHU, JIOTHYCCKH
O6OCHOBBIBaTB CBOIO TO‘{Ky 3peHI/I${, BOCHpI/IHI/IMaTB nu aHaJ’IPI?;HpBaTL MHCHUSA
co0eCeTHUKOB, TIPU3HABAS PABO APYTOro YeJI0BEKa HAa MHOC MHCHUE.

YMeHHe T0Ka3bIBaTh POJICTBO YEIOBEKA U MIICKOITUTAIOIIUX, OOIIHOCTh U
PABEHCTBO YCIIOBCUCCKUX Pac

DKOCHCTEMEI

3HaHUE OCHOBHBIX DKOJIOTHYCCKUX (PAKTOPOB U UX BIHMSHHS HA OPTaHU3MBI.

3HaHKE OTIIMYUTENBHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOMIECTB —
arpodKOCHCTEM.

I[Tosy4eHue MPeICTaBICHUS O CXEME YKOCHCTEMBI Ha IpuMepe OHochepsl.

IICMOHCTpa]_H/ISI YMCHUA IMOCTAHOBKHU uenei/'I JACATCIBHOCTH, IINIAHUPOBAHUEC
COOCTBEHHOM ACATCIBHOCTH AJI1 JOCTHXXCHHUA ITOCTABJIICHHBIX Heﬂeﬁ, NpCaABUACHUA
BO3MOXXHBIX PE3YJIbTATOB 3TUX HeﬁCTBHﬁ, opra- Hu3alluu CaMOKOHTPOJIA U OLICHKH
MOTYYCHHBIX PE3yIbTATOB.

OO6yueHue cOOTIOACHUIO TIPABHII IIOBEICHUS B IPUPO/IE, OEPEIKHOMY
OTHOUICHHIO K OMOJIOTMYEeCKUM 00bEKTaM. (PACTEHUSIM U XKMBOTHBIM M UX
c000I11eCTBaM) U UX OXpaHe




3. YCJIOBUS PEAJIM3ALIMU YYEBHOM JJUCHUIIJIMHBI
3.1. TpeOoBaHMA K MaTepHAJIBLHO-TEXHHYECKOMY 00ecreYeHU 0

MaTepuajibHO-TeXHUYECKOe o0ecneyeHne
Y4eOHblil kabuHeT
O6opynoBanue yueOHOT0o KabUHeTa!
[Tocanounbie MecTa MO KOJIMYECTBY 00YUAIOUINXCS CTY/ICHTOB;
Pabouee mecto npenogaBarens
Texuuyeckue cpeacTBa 00ydeHHUs:
TeneBuzop O xu LG 47LK 5302KK
My3bikanbHbli LEeHTp «[laHacoHuK»

Nudopmanuonnoe odecneyeHue 00ydeHus

OcHoBHas:

1. Anexcammna W.1O. EctecTBo3Hanue - . - M.: "l[Ipocsemenne”,2015
2.Anexcamuna WU.YO. EctectBoznanue - 11. - M.: "[Ipocsemienue”,2008

UHTEPHET-PECYPCBI

http://www.researcher.ru/ uarepaer-nopran «ccnenoBarenbckas JesITEILHOCTD
IIKOJIbHUKOB)

http://www.1september.ru/ u3garensckuii 1oMm «IlepBoe ceHTIOPs
http://www.it-n.ru/ ceTh TBOpUECKHX yUHUTEIIEH

http://en.edu.ru ectecTBeHHO-HAYYHBIN TIOPTAI

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

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

http://www.allbest.ru/union/ Coro3 00pa3oBaTeIbHBIX CalTOB - mpoekTa Allbest.ru.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
TUCIATITAHBI

KOHTpoJIb M OLleHKa pe3yJIbTaTOB OCBOCHHS Y4€OHON AMCIUIUIMHBI OCYIIECTBISIOTCS
IperojiaBaTesieM B TPOILECCe MPOBEIACHHUS MNPAKTUYCCKUX 3aHATHHA, TECTUPOBAHHS,
CEMUHAPCKUX 3aHATHIA, a TaKXKe BBHIMOTHEHHs O0yYalOMMMUCS WHIUBUIYATbHBIX 3aJlaHUH,
Hanucanus pedeparos.



Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHHs], YCBOCHHbIE

q)OprI H METOAbI KOHTPOJA U

OK,

MTOBBIIICHUIO KBATH(UKAIIMK B U3- OpaHHON
po(hecCHOHATLHOM JIEATEIBHOCTH C UCIOJb30BAHUEM
3HaHWH B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHUE 3HAYMMOCTHA KOMIIETEHIIUH B
00J1aCTH €CTECTBEHHBIX HAYK JIJIsl YeJIOBEKa M OOIIECTBa,
YMEHHE HCIIOJIb30BATh TEXHOIOTHYECKHUE JOCTUKCHHUS B
obnacTu GU3UKUA, XUMUU, OMOJIOTHUH TSI TIOBBIIICHUS
COOCTBEHHOT'O MHTEJIEK- TYaJbHOTO Pa3BUTHUS B
BBIOpPAHHOW MTPO(ECCUOHAIBHON JICSITCIIBHOCTH;

— yMEHHE NMPOAHATN3UPOBATh TEXHOTCHHBIC ITOCIIEICTBUS
JUTSL OKPY KaIoIen cpeibl, OBITOBOM 1
MIPOU3BOJICTBEHHOMU JEATSIILHOCTH YEJIOBEKA;

— TOTOBHOCTBH CAMOCTOSTEILHO JOOBIBATE HOBEIE I Ce0s
€CTECTBCHHO-HAYYHbBIC 3HAHUS C HCIIOJIb30BAHUEM IS
ATOTO JOCTYIHBIX UCTOYHUKOB HH(pOpMaIuu;

— yMEHHE YIPaBIsATh CBOCH IMO3HABATEIHLHON
NEeATETbHOCTHIO, IPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYAIBHOTO PA3BUTHS;

— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIICHHS B KOMaH/IE 110 PEIICHUIO OOIIHX
3aJa4 B 00JIaCTH €CTECTBO3HAHHS;

* MemanpeomemHublx:

— OBJIQJIEHUE YMEHUSIMU U HABBIKAMH PA3JIMUHBIX BUIOB
MMO3HABATEJIPHON JIEATETh- HOCTU JUTsl H3yYCHHS Pa3HBIX
CTOPOH OKPY’KaIOILIET0 €CTECTBEHHOTO MUDA;

— TMPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS
(HabrOeHMSI, HAYYHOTO SKCTIEPUMEHTA) JUIS U3YUCHHS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, ¢ KOTOPBIMU BO3HUKAET HEOOXOIMMOCTh
CTaJIKUBAThCs B MpodeccuoHaNnbHON cdepe;

— YMEHHE ONpPEAEATh LIeNU U 33J1a4u JESITeIIbHOCTH,
BBIOMPATH CPEJICTBA JISl X JTOCTIKCHHS Ha TIPAKTHKE;

— YMEHHE UCTIOIb30BATh PA3IMYHbIE UICTOYHUKHU JIJIsI
MOJTyYEHHUsI ECTECTBEHHO- HAYYHON MH(POpMALUU U
OLICHUBATh €€ JOCTOBEPHOCThH JJIsl JOCTUKEHHUSI TIOCTaB-
JICHHBIX IICJICH U 3a7a4;

* NpPeOMemHbIX.

— c(OpMHUPOBAHHOCTH NIPEICTABIICHUI O TIEJTOCTHON
COBPEMEHHOM €CTeCTBEHHO- HAyYHOU KapTUHE MUPA,
MPUPOJAE KaK €UHOM LIETOCTHOM CUCTEME, B3aUMOCBSI3H
YelloBeKa, IPUPOIBI U 00IIECTBA, TPOCTPAHCTBEHHO-
BpEMEHHBIX MaciiTabax BeeneHnnoii;

— BIAJCHHUE 3HAHUSAMH O HanOoJiee BAXKHBIX OTKPBITUSIX U
JNOCTUKEHUSIX B 00JaCTH €CTECTBO3HAHMSI, TOBIHSIBIINX

MPaKTUYECKOE 3aHSTHE,
CEeMHMHAPCKOE 3aHsTHE,
mudepeHIMpOBaHHBIN 3a4eT.

3HAHUA) OLIEHKH Pe3yJIbTAaTOB JIP
o0yueHust
* JIUYHOCMHBIX: TectupoBanue;
— YCTONYMBBIN HHTEPEC K UICTOPHU U JOCTHKCHUSIM B YCTHBII U MIMCBMEHHBII OIPOC;
00JIaCTH €CTECTBEHHBIX HAYK, YyBCTBO TOPJOCTH 32 3alIuTa J0KJIa 0B, pedeparos, OK 10
POCCHICKHE €CTeCTBEHHBIC HAYKH; Ipe3eHTaIHIA; JIP 10,
— TOTOBHOCTH K IPOJIOJIKEHUIO 00pa30BaHMs, cobecenoBaHue, 3cce, 17

Ha 3BOJIFOIIUIO H[!G,Z[CTaBHeHI/Iﬁ O IIpUpoOAC, HA pa3BUTHUC




TEXHUKH M TEXHOJIOTHIi;

c(hOpMHUPOBAHHOCTH YMEHUS PUMEHSTh
€CTECTBCHHOHAYYHBIC 3HAHUS TSI OOBSICHEHUS
OKPYKaIOIIMX SBJICHU, COXPAaHEHUS 3/10POBbS,
obecrnieueHust 0€30IIaCHOCTH JKM3HEIEATEILHOCTH,
OepeKHOT0 OTHOIICHUS K IPUPOE, PALIMOHATBHOTO
MIPUPOJIOTIONB30BAHUS, & TAK)KE BHITIOTHCHHS POITU
TPaMOTHOTO OTPEOUTENS;

c(hOpMUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METOJIE
MO3HAHUS MPUPOJIBI U CPEICTBAX U3YUCHHSI METaMUpPA,
MaKpOMHpa U MEKPOMHUPA; BIIAJICHUE TPUEMaMH
€CTECTBEHHO-HAYYHBIX HAOIIOJCHUM, OTIBITOB,
HCCIEOBAaHUH M OLIEHKHU JJOCTOBEPHOCTH IOTYYEHHBIX
pE3yNbTATOB;

BJIQJICHUC TTOHSITHWHBIM aIllIapaToM €CTECTBCHHBIX HaYK,
MO3BOJISIOIIUM MTO3HABATH MUP, YU4aCTBOBAThH B
JTUCKYCCHSIX TI0 €CTECTBEHHOHAYYHBIM BOITPOCAM,
UCIOJIb30BaTh PA3IMYHbIC UCTOYHUKY HHPOPMALIUU IS
MOJITOTOBKH COOCTBEHHBIX padOT, KPUTHUECKU
OTHOCUTBCS K coobmieHussM CMU, coneprkamum
HAY4YHYIO0 HHPOPMALIHUIO;

c(hOpMHUPOBAHHOCTh YMEHU MTOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOI'0 3HAHUS IS KQXKI0T0 YeJIOBeKa
HE3aBHUCHUMO OT ero MpodeCcCHOHATBHOM IeATeIbHOCTH,
pasnu4dath (GaKkThl U OIICHKH, CPABHUBATH OIICHOYHEIE
BBIBOJIbI, BUJICTh UX CBSI3b C KPUTEPHUSIMHU OLICHOK H
CBSI3b KPUTEPHUEB C ONPEICICHHON CUCTEMON
EHHOCTEM.




[MPUMEPHBIE TEMbBI PE@EPATOB (AOKJIA/IOB),
NMHANBUYAJIbHBIX ITPOEKTOB
1. Marepusi, popMBI ee IBUKECHUS U CYIECTBOBAHISL.
2. IlepBolii pycckuit akagemuk M. B. JIJomoHOCOB.
3. MckyccTBO 1 npoliece NO3HAHUSI.
4. ®u3uKa 1 My3bIKATBHOE HCKYCCTBO.
5.1IBeTomy3bIka.
6.®Pu3uKa B COBpEMEHHOM LIHPKE.
7. duznuecKkre METObI NCCIIeIOBaHMS TAMSATHUKOB UCTOPHH, APXUTEKTYPbI U MPOU3BEIEHUN HCKYCCTBA.
8. HayuHo-TexHMYeCKuii mporpecc u npodIeMbl IKOJIOTHH.
9. buotexHoOJIOTUs ¥ TeHHAs HHXeHepus — TexHonorun XXI Beka.
10. HanoTexHOIOTHS KaK IPHOPUTETHOE HAIPaBJIeHUE Pa3BUTHS HAYKH U MPOU3BOJCTBA B Poccuiickoit
denepanuu.
11. Oxpana okpy>Karomiei cpebl OT XUMAYECKOTO  3arpsA3HCHMUS.
12. PacTBOpPHI BOKPYT HAC.
13. YcrpaneHue )KeCTKOCTH BOJIbI HA MPOMBIIUICHHBIX TPEANPUITHSX.
14. VicTopus BOSHUKHOBEHUS U Pa3BUTHUS OPTaHUYECKONH XUMUH.
15. YrneBosl U UX POJb B )KUBOW TIPUPOJIE.
16. J)Kupbl kak NPOJYKT MUTAHHUS U XUMUYECKOE ChIPhE.
17. HexBaTka mpo0BOJBCTBUS Kak INI0OaTbHAs poOieMa YeIoOBeuecTBa U My TH €€ PEIICHNUS.
18.Cpencra rurreHsl Ha OCHOBE KHCIIOPOACO P KAIINX OPTaHNYECKUX COEIMHEHHH.
19. CunTeTnveckre MOIOIINE CPEACTBA: JOCTOMHCTBA M HEJJOCTATKH.
20. leduunT Oenka B MHUIIEBHIX ITPOIYKTaX M €ro MPEoJoJIeHHE B paMKax IJ100aIbHON IPOAOBOIBCTBEHHOMN
TIPOTPaMMEL.
21. B. U. Bepnanckwuii u ero yaeHue o omocdepe.
22 Vicropus u pa3BUTHE 3HAHHUHU O KIIETKE.
23. Oxpyskaromas 4ejoBeKa cpejia M €¢ KOMIIOHEHTBI: Pa3InYHbIC B3TJISIIbI HA OJHY Mpo0iieMy.
24. Tlonynsauusi Kak eAWHHUIA OHOIIOTHYECKOM IBONIOIHH.
25. Tlonynsiust Kak SKOJIOTHYECKask SIUHUIA.
26. CoBpeMeHHbBIC B3IJISAABI HA OMOJIOTHYCCKYIO JBOJIIOIHIO.
27. CoBpeMeHHBIE B3IJIS/IbI HA IPOUCXOXK/ICHHE YEIIOBEKA: CTOJKHOBEHUE MHEHUIA.
28. CoBpeMeHHBIC METOJBI HCCIICAOBAHUS KIICTKH.
29. Cpezpl 0OMTaHUS OPraHU3MOB: PUYMHBI  pPa3HOOOpa3usl.



Kputepun onenuBanns orsera Ha 1uddepeHINPOBAHHOM 3a4eTe

OLeHKa «OTINYHOY

JIOTUYHBIHN, COEPKATENBHBINA OTBET, UCIIOIB30BaHA TIPABHIIIbLHAS
TEPMHUHOJIOTHS;
YETKHUE OTBETHI Ha JIONOJIHUTENbHBIE BOIPOCHI;
3HaHHWE PEKOMEHJOBAaHHOM JIOMOJHUTENIbHOMN JINTEpaTyphl.

OrneHka «xopoIo»

XOpOILIMI, YBEPEHHBIN OTBET HA TEOPETUUECKUE BOIIPOCHI, HO IIPU
OTBETE JOIyCKAIOTCA HE3HAYUTEIIBHBIE HETOYHOCTH;
YETKHUE OTBETHI HA TONOJHUTEIIBLHBIE BOIIPOCHI, HO IIPU 3TOM
JIOITyCKalOTCs OJIHA-/IBE OLUIMOKHU;
3HaHUE PEKOMEHAOBAHHON JOIOJHUTEIbHOM JIUTEPATYPHI.

Ornenka
«YIOBIICTBOPUTEITHHOY

¢;1a00 yCBOEGH MaTepHuall ydeOHOU pOorpaMMel;
3aTpyJIHEHUS MPU OTBETE HA JIONOJHUTENIbHBIE BOIIPOCHI;
cy1aboe OPUEHTHPOBAHUE B JIOTIOJIHUTEIILHOU JIUTEpaAType.

OrneHka
«HEYAOBIECTBOPUTEIILHO

OTCYTCTBHE 3HAHUU 110 POUACHHOMY IIPEAMETY, CEPhE3HBIE
OLIMOKH B OTBETE, BJIaJICHUE OT/IEIbHBIMU (PaKTaMH yueOHOTro
MaTepuaa;

OTKa3 OT OTBETA,

HE3HAHUE JIOIIOJIHUTEIBHOM JINTEPATYPBHI.




