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

KoHTpo:b u o1ieHka pe3ynbTaToB y4eOHOM IUCHUTUIHHEIL.



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEBHOU JJUCHUTLJINHBI

1.1.  Ob6aacTh NpUMeHEHHs POrPAMMBI
Pabouas nporpamma y4eOHOM TUCHUIUIMHEI SBISETCA YacThbIO MPOTrPaMMbl IOJITOTOBKU
cnerranuctoB cpeanero 38eHa (IIIICC3) B coorBercTBru ¢ ®I'OC 110 cnermansrocT 53.02.02
«My3bIKaTbHOE UCKYCCTBO ACTPabl (110 BUAAM): SCTPATHOE [IEHUE.
1.2. MecTo y4eOHOM JTUCHUILIUHBI B CTPYKTYpe OCHOBHOI NpogdeccuoHaIbHOI
00pa3oBaTeJIbHOM POrPaMMbI
OV11.00 O0uieobpa3oBaTenbHblid yUeOHBIN LUK
OVII.00 O6s3aTenbpHBIC TPEAMETHBIE 00JIaCTH
OVII.07 EcrecTBO3HaHME

1.3. Henn u 3agauym y4eOHOM IMCHUILIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOCHHUS

Y4eOHOM TUCUUIIMHBI

OcBoeHue coaepkaHusi yueOHOM aucnumuinHbel «EcTecTBO3HaHHE» OOECIeunBaeT JIOCTHKEHUE
CTYICHTAMH CJIEIYIOIIMX PE3YIbTaTOB:

JIMYHOCTHBIX:

—— YCTOMUYUBBIA HMHTEpEC K MCTOPUU M JIOCTH)KEHUSIM B OOJIACTH €CTECTBEHHBIX HayK, YYBCTBO
TOP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

—— OOBEKTMBHOE OCO3HAaHHE 3HAYMMOCTH KOMIIETEHIMH B OO0JIACTM €CTECTBEHHBIX HayK MJIs
YyesioBeKa U OOIIEeCTBA, YMEHHME MCIOJIb30BATh TEXHOJIOIMUECKHUE JOCTHUKEHUS B 00JIaCTH (PU3UKH,
XUMHHU, OMOJIOTUU JJIs1 TIOBBIILIEHHUSI COOCTBEHHOI'O WMHTEIUIEKTYaJlbHOI'O Pa3BUTHs B BbIOpaHHOU
npodeccnoHATEHOM 1A TEIIBHOCTH;

—— YMEHHE NIPOAHATU3UPOBATH TEXHOICHHBIE ITOCJIEACTBUSA ISl OKPYKaOLIEH cpebl,

OBITOBO U POU3BOJCTBEHHOM JESITEIHPHOCTH YETIOBEKA;

—— FOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE /17151 C€0s1 €CTECTBEHHO-HAyYHbIE

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

—— YMEHHE YNpPaBJIATh CBOEH MO3HABATEIBHOW AEATEIBbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:
—— OBJIQJICHUE YMEHMSIMHU M HABBIKAMHU PA3JIMYHBIX BHJIOB IMO3HABATEJIbHOW JAESITENBHOCTU IJIA
M3Yy4YEeHUs Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MHUPA;

—— TNpPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS (HAOMIOJEHUS, HAyYHOTO OSKCIIEpUMEHTA) IS
M3y4YEHUs PA3JIUYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET
HE0OXOIMMOCTD CTANIKUBATHCS B MPOPECCHOHANBHON cdepe;

—— YMEHHE OTPEACINIATH 1IeJIU U 33/1a4u ACSITEIbHOCTH, BRIOMPATh CPEACTBA IS X

JOCTH>KEHMSI Ha MPAKTUKE;

—— YMEHHE HCTIOJIB30BaTh PA3JIMUYHbIE UICTOUYHUKH JIJISI TTOJTYYCHHS €CTECTBEHHO-

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

JICHHBIX IIeJIeH U 3a1a4;

NnpeJIMeTHbIX:

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

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

Bcenennoli;

—— BJIQJICHHE 3HAHUSAMH O HanOoJiee BaKHBIX OTKPBHITHIX U JOCTIKEHHSIX B 00J1aCTH
€CTECTBO3HAHMSI, MOBIUSBILINUX HA SBOJIOLHUIO MPEACTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU U
TEXHOJIOTHIA,

—— c(hOpPMHUPOBAHHOCTh YMEHUS TMPUMEHSITh €CTECTBEHHO-HAyUHbIC 3HAHUS M OOBICHCHHS
OKPY)KAIOIIUX SIBJICHU, COXPAHEHHUS 3/I0POBbs, 0OecreueHus: 6€30MacHOCTU KU3HEACSITETbHOCTH,
OepeXKHOTO OTHOIICHHSI K TPUPOJIE, PAIIMOHATHFHOTO MPUPOAOIOIB30BaHNUS, a TAKKE BBHITIOTHEHUS
POJIA TPAMOTHOTO TTOTPEOUTETIS;

—— c(hopMHEpPOBAaHHOCTH IPEJICTABICHUN O HAYYHOM METO/E MO3HAHUS IPUPOJIBI U



CpeACTBax U3y4YEHUsl MeramMupa, MakpoMupa 1 MUKpOMHUPA; BIIaIeHUE TpHUEMaMU
CCTCCTBCHHO-HAYYHBIX Ha6JIIO,ZLCHPII>’I, OIIBITOB, I/ICC.HGI[OBaHI/Iﬁ U OHOCHKHU JOCTOBCPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB;

—— BJIaACHHC MOHSITHUHBIM arrmaparoM CCTCCTBCHHBLIX HAYK, ITIO3BOJIAIOINHWM IIO3HABaTb MHUP,
y4acTBOBaTh B JAMCKYCCHAX II0 €CTECTBEHHO-HAYUHBIM BOIIPOCAM, MCIIOJIb30BaTh DPA3JIUYHbIE
HCTOYHHUKU I/IH(bOpMaI_[I/II/I JJIA IOATOTOBKH COOCTBEHHBIX

paloT, KPUTUYECKH OTHOCUTHCS K coobiienusM CMMU, coaepxaliuM HayqHYIO

uH(pOpMAIIHIO;

—— c(pOpPMHPOBAHHOCTE YMEHMH IOHUMAaTh 3HAYUMOCTb ECTECTBEHHO-HAYYHOI'O 3HAHUS Ul
KaX/IOTO YEJIOBeKa HE3aBHCHMO OT €ro MpOoQecCHOHATIBHON NEeATeNbHOCTH, pa3inyaTh (pakTbl U
OLICHKU, CPaBHUBATh OLICHOYHBIE BBIBOJbI, BUIETh MX CBA3b C KPUTEPUAMHU OLIEHOK U CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMOM LICHHOCTEH.

B pe3yabrare ocBoeHHMsI Y4eOHOH AMCUMIUIMHBI Y BbINYCKHHUKOB ()OPMHPYIOTCH
cilelyonue KOMIeTeHIHH:

OO0mme KOMIIeTEHUNH:

OK 10. Hcnonb3oBath B mpo(hecCHOHANBHOM IEATENbHOCTH YMEHHsS W 3HaHUS,
[IOJIyYEHHblE O00YyYaloIIMMHUCA B XOJI€ OCBOEHHS YUEOHBIX IHPEIMETOB B COOTBETCTBUU C
(benepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHEro o0IIero 00pa3oBaHusl.

JIN4HOCTHBIE Pe3yJIbTAThI:

JIP 10. bepexnuBo OTHOCALIMKCA K NPUPOJAHOMY HACIEAMIO CTpPaHbl W MHPA,
MIPOSABIIAIOINN CPOPMUPOBAHHOCTH SKOJIOTMUYECKON KYJIbTYpbl HA OCHOBE IOHUMAHUS  BIIUSHUSA
COLIMATIbHBIX, OSKOHOMHMYECKUX U  NPO(PEeCcCHOHATbHO-TIPOU3BOACTBEHHBIX  IPOLIECCOB  HA
OKPYKalIllyl0 cpeny. Belpaxaromuid JIeATeIbHOE HENpUSATHE ACUCTBUM, NPUHOCAIINX BpEX
NPUPOJIE, PACMO3HAIOUIMA ONAacHOCTH cpellbl OOMTaHUs, NPEAYNPEeXTAIOINNA PUCKOBAHHOE
MOBE/ICHUE APYTUX Tpak[aH, MOMYISPU3UPYIOIIMM CIIOCOOBI COXpaHEHUs MaMSATHUKOB IPUPOJIBI
CTpaHbl, PETrHOHA, TEPPUTOPUH, IIOCEICHUs, BKIIOUYEHHBIH B OOIIECTBEHHbIE WHUIMATUBBI,
HaIpaBJIEHHbIE HA 3a00Ty O HUX.

JIP 17. TlposiBnstomuil CO3HATENbHOE OTHOIIEHHE K HEMpPEpbIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCTIEITHON MPOGeCCHOHANTBHOM U OOIIECTBEHHOM eI TeIbHOCTH. [ MOKOpearupyronimii Ha
NOSIBJIEHHE HOBBIX ()OPM TPYJOBOIl 1€ATETLHOCTH, TOTOBBIM K UX OCBOEHHUIO.

1.4. KoauyecTBO 4YacoB Ha OCBOEHHE NPOrpaMMbl Y4e0HOHl JAUCHMILIMHBI B
COOTBETCTBHH € YU4eOHBIM IVIAHOM

PexomeHryeMoe KOJIMYEeCTBO YaCOB HAa OCBOEHHE MPOrpaMMBbl IUCIIUIIIIMHBL:
MaxkcumanbHOU yueOHOH Harpy3ku cryaenTta 90 yacoB, B TOM 4HCIE:
O06s3arenbHON ayMTOPHOM yueOHOM HAarpy3Ku CTy/AeHTa /2 Jyaca;
CaMocTosTenbHON paboTHI cTyaeHTa 18 yacos;

3aHATHS TPYIIIOBHIE.



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

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

Jlexknuu -
JlaboparopHbie paboThI (TeorpaduuecKue UCCIeI0BAHNS) -
[IpakTuueckue 3aHATHS 8
KonTtposbHbIC pabOThI (CEMHUHAPCKUE 3aHITHS) 3
DKCKypCcHs 2
CamocrositenbHast paboTa CTyieHTa (BCero) 18
B Tom uncne:

Wrororas arrecranus B hopme nuddepeHInpoBaHHOTO 3a4eTa (2 ceMecTp)




2.2. TemaTn4yecKkHil IJIAH U COJAepPKaAHMe YUeOHOW TUCUMIIIIMHBI

HanmenoBanue
pa3nenoB u TeM

Coneprxanne ydeOHOTO MaTepHaia, IPaKTHICCKUE 3aHATHA,
camocTosTeNbHas pabora

O0BeM yacoB

O06s3ar. u
CaMoCT.
yueOHas
Harpyska

Makxkc

yued
Has

Harpy
3Ka

Ypos
€Hb
0CBOE
HUS

dopmu
pyeMsl
e
KOMIIET
EHITUN
OK, JIP

lcemectp

BBenenue

Bsenenue

®uznka — pyHnaMeHTalbHas HayKa O TIPHPOJIE.
EctecTBeHHO-HayuYHBIN METOJ] TIO3HAHUS, €T0 BO3MOXKHOCTH
Y TPaHUIBl TPUMEHHMOCTH.

EnnHCTBO 3aKOHOB NPHUPOJIBI U COCTAaBA BEILIECTBA BO
Bcenennoii. OTKpbITHS B (pH3HKE — OCHOBA Iporpecca B
TEXHUKE M TEXHOJOTHH IIPOU3BOJACTBA.

[IpakTHueckue 3aHITHU

KoHTposbHbIe paboThI

CamocrosTensHas paboTa

MexaHuka

JnHamuka.

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

[Ipaktuueckue 3anstus: McciaegoBaHue 3aBUCUMOCTH CHUIIBL
TpEHUs OT Beca Tela.

KoHTpomnbHbIe paboThI

CamocTtosTenpHas paboTa OATOTOBUTh

Knnemarnka.

Mexanuueckoe aBwxkeHue. Cucrema orcuera. Tpaekropus
nerxenus. [yts. [lepememienue. PaBHomepHOe
npsiMonnHeliHoe Bikenne. CkopocTs. OTHOCHTENBHOCTD
MEXaHNYECKOTO JIBI)KCHHS. 3aKOH CIIOKEHHSI CKOPOCTEH.
Cpenssisi CKOpOCTh TP HEPABHOMEPHOM JIBIKEHHUH.
MrHOBEHHas! CKOPOCTh. PaBHOyCKOpEHHOE
NpsAMOJIMHENHOE ABIKeHHE. Y ckopeHue. CBoboaHoe
HaJeHue Tell.

[IpakTHueckue 3aHITUL

KonrponbHbie paboTh

CamocrosTensHas paboTa

3aKOHBI COXpaHCHMS B
MCXaHHKE.

Hmnynsc Tena. 3akOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBIKeHHe. MexaHndeckast pabora. MOIIHOCTS.
Mexanunueckas 3Heprus. Kunetndeckas sHeprus.
Kunernueckast seprus u pabdora. [loTeHnmansHas
SHEpTHUs B IPABUTAIIIOHHOM I0JIe. 3aKOH COXPaHEHHUS
[IOJIHOM MEXaHUUYECKON SHEPTUHU.

HpaKTI/I‘ICCKI/IC 3aHATHA

KonTponsHsie paboThl

CamocrositensHas paboTa IMOATOTOBUTH pedepar 1o Teme
pEeaKkTHUBHOE ABMKEHHE B IPUPOJIE

OK 10
JIP 10,
17

OCHOBBI MOJIEKYJIAPHOI GU3MKU U TEPMOAMHAMUKH

MounekynspHas
¢uznka.

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




Bpoynosckoe nBuxenue. Mneamsnsiil ras. Temmeparypa
Kak Mepa CcpeiHeH KHHETUYeCKOW JHEpruu YacTHll.
VYpaBHEeHHE COCTOSIHMA  MJeanbHOro rasa. Mogens
KUAKOCTH. IloBEepXHOCTHOE HATSDKEHHE M CMadMBaHUE.
Kpucrammmueckue n amopQHbIe BeLIecTBa.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHsbie paboThl

CamocrositenpHasi paboTa IMOATOTOBHTH MAaKeT MOJEKYJ,
pedepat mo Teme

TepmoanHamuka.

BuyTpennsis sneprusi. Paborta u TernooTnaya Kak CriocoObl
U3MEHEHUs BHyTpeHHed odHepruu. IlepBelii  3akoH
TepMOoAuHAMUKU. TennoBble MalllMHbL U UX IPUMEHEHUE.

HpaKTI/I‘IeCKI/Ie 3aHATUA

KonTponsHbie paboThl

CaMocTosTeNnbHas pa60Ta

OK 10
JIP 10,
17

OcHOBBI JIEKTPOANHAMHUKH

3J'IGKTpOCTaTI/IKa.

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

HpaKTI/I‘IeCKI/Ie 3aHATHA

KoHTposbHbIE paboThI

CamocrosTensHas paboTa

ITocTosAHHBIN TOK.

IlocrosHuBI  amexTpudyeckuid  Tok. Cuima  TOKa,
HalpsKEHUE, JJIEKTPUUYECKOE  COMpPOTUBIICHHE.  3aKOH
Oma 111 yyacTKa 3JJIEKTpUUYECKOH Lemnu.

[MpakTnyeckue 3ansiTuss COOpKa 3NIEKTPUYECKOM LENH,
HU3MEpEHUE CUJIbl TOKA M HAIPSDKCHMSI HA €€ pa3iIuydHbIX
y4acTKax.

KoHTpomnbHbIe paboThI

CamocrosTensHas paboTa

MarunuTHOE nosne.

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

[IpakTrueckue 3aHATUSL

2.3

KoHTpoabHbIe paboThI

CamocrosTensHas paboTta

OK 10
JIP 10,
17

KoJie60anus 1 BOJIHBI

10

Konebanus 1 BOJIHBI

Mexanuueckue kKoje6anus 1 BoiHbl. CBOOOIHBIE
konebanus. [leprox, yacrora ¥ aMIUINTY/AA KOIEOAHUH.
I'apmonnyveckue konedanns. MexaHHUeCcKHe BOIHBI U UX
BUJIBL. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJHBI.
VYIbpTpa3ByK U €ro HCIIONB30BAaHWE B MEAUIMHE H
TECXHUKE.

ONeKTPOMAarHuTHBIE KOJIEOaHMS U BOJTHEI.

CB00OOIHBIE HNIEKTPOMArHUTHBIE KOJICOAHUS.
KonebarenpHbIH KOHTYp. DIEKTPOMarHUTHOE TI0JIE.
OJeKTpoMarHuTHbIE BOJIHBI. CKOPOCTh
JJIEKTPOMAarHUTHBIX ~ BOJIH.

CBeTOBBIE BOJHBI.

PazBuTHe npecraBieHnii 0 MpUpoae cBeTa. 3aKOHBI

OTpaXXEHUs U NIPEIOMIICHHUS CBETA.

JIun3el. @opmyna TOHKOM THH3HL.

2,3

OK 10
JIP 10,
17




HpaKTqucxne 3aHATHA

KoHTpoabpHBIE paboThI

CaMocTosTeNnbHAas pa60Ta MpE3CHTAllMU 110 TEMC
((HpI/IMeHeHI/Ie JIMH3» COOGIHCHI/IG «yJ'H)Tpa3ByK n €ro
HCIIOJIb30BAHHUC B MCIUIIMHC M TCXHHUKC.»

JJieMeHThI KBAHTOBOI (GU3uKN

11

DJeMEeHTHI KBAaHTOBOI
107635191

KBanToBrie cBoiicTBa cBera. KBanToBas rumorte3a Ilmanka.
DOTOINEKTPHUECKIH AP PEKT.
Omuka atoma. Mogemn crpoerns aroma.  OmbIT
Pesepdopna.
Om3HKa aTOMHOTO SIpa U JIeMEHTapHbIX YacTuil. CocTaB
U CTpOEHHEe aTOMHOTO si/ipa. PainoakTHBHOCTS.
PanvoakTuBHBIE H3My4YeHHS W HUX BO3JEHCTBHE Ha
JKUBbIE OpPTaHU3MBL.

HpaKTI/I‘IeCKI/Ie 3aHATHA

OK 10
JIP 10,
17

KonrponbHbie paboThl

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

Bcesennas u ee 3BOJIIOLUSA

12

Bcenennas u ee
JBOJIIOLIHAS

Crtpoenue u pazsutue Beenennoii. Mopaenb
pacuupsitoieiica BeeneHHoil.

ITpoucxoxnenue Conneunoit cucremsl. CoBpeMeHHas
¢dusnyeckas KapTHHA MUDA.

[IpakTrueckue 3aHATUSL

OK 10
JIP 10,
17

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

CaMocTosTenbHas pa60Ta MNOATOTOBUTD MPE3CHTALNIO

Xumust. O611ast 1 HeopraHudeckast XMMUsI.

13

Beenenue
OcCHOBHBIE TTOHATHS U
3aKOHBI XUMHU

Xumuueckas KapTHHa MUpa Kak COCTaBHAs 4acTh
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa. Ponb xumuu B
JKU3HH COBpPEMEHHOTo ob1ecTBa. IIlpumenenue
JOCTHXEHUH COBPEMEHHOH XHMUH B TyMaHUTapHOH cepe
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

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

14

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

Otkpertue [lepuoamueckoro 3akoHa. Ilepuogmaeckast
cucteMa xuMmudeckux 3nmemeHToB J[. V1. Menneneena.
3navenue [leproandeckoro 3akona u [lepuoandeckoit
CHUCTEMBI XuMHueckux dieMeHToB [[. . MenaeneeBa mist
Pa3BUTHS HAYKU ¥ MIOHUMAHHS XUMHUUECKON KapTHHBI MUpA.
KoBanenTHas cBs3b: HenossipHas U noJisipHas. MonHas
cBs3b. KaTnoHsl 1 aHnOHBL. MeTainiecKkas CBs3b.
Bonopoanas cBs3b.

HpaKTI/I‘ICCKI/IC 3aHATHA

1,23

OK 10
JIP 10,
17

KonTponsHsie paboThl

CamocrosrenpHas padorta Coobmenue «J1. 1.
MenneneeB 06 00pa30BaHUN U TOCYJAPCTBEHHOM
IIOJIUTHUKE.»

15

Bopna. PactBopsl.
XHUMHUUECKUE PEaKLIUH.

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

OK 10
JIP 10,
17




XUMHUYECKON peakuu. TUIbl XUMHUUECKUX PEaKLUi.
CKOpOCTh peaknuu u (HhaKTOPbI, OT KOTOPBIX OHA 3aBUCHT.

IIpakTuueckue 3aHATUS

KonrponbHbIe paboTh

CamocrosTenpHas paboTa

16

Knaccugukarus

HEOPraHUYECKUX
COCJIMHEHHUI U UX
CBOMCTBA.

OKCI/IHI)I, KHCJIOThI, OCHOBaHUsA, COJIH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponsHbie paboThl

CamocrosTenpHas paboTa

17

Meramnel. HemeTranbl.

OOmue puznueckre ¥ XMMHUYECKHE CBOMCTBA METAIIJIOB.
OO01mas XxapakTepHuCTHKa TIaBHBIX NOATPYI HEMETAJUIOB Ha
IpUMeEpe TaloreHOB.

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

IIpaktuueckue 3ausatusi: Onpenenenue pH pactBopa
coiiel. BzanMopelicTBre METAIIIOB ¢ PACTBOPAMU KHCIIOT
U COJIEH.

KonTtponbHbIe paboThl

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 COCTAaBHAs 4aCTh CPEACTB
1300pa3uTENIBHOTO HCKYCCTBA.

2,3

OpFaHI/I‘ICCKaﬂ XUMMUA

18

OCHOBHEIE TOJIOKCHUS
TEOPUH CTPOCHHUS
OpTaHUYIECKHUX
COEIMHEHU I
YrneBonopoibl.

MHoroo6pa3ue OpraHMYeCcKuX COETUHEHUH.

[lonatue wu3oMepum.

[IpenenpHble W HEMpeaeNbHBIC YITICBOAOPOIBI. Peakius
nojauMepu3anuu. [IpupoHble UCTOUHUKH YIIICBOIOPO/IOB.
YriaeBoaopoast Kak OCHOBa MEKTyHAPOTHOTO
COTPYJHUYECTBA U BAXKHEUIIMH HUCTOYHUK (OPMUPOBAHUS
oromkera PO.

HpaKTI/I‘ICCKI/Ie 3aHATHA

KonrponbHbie paboThl

CaMocrosTenpHas pa60Ta

19

Kontponpnas pabora 3a
1 monyroaue

KontponpHast pabota 3a 1 monyroaue

[IpakTrueckue 3aHATHUSL

KoHTposbHbIe paboTHI

CaMocTosTenpHas pa60Ta

Bcero:

Ayaur.32
Camocrt.9

41

20

Kucnopoaconepxarrie
OpTaHUYECKHE BEIIECTBA.

[IpencraBuTeny KUCIOPOACOAEPKAIINX
OPTaHWYECKUX COCTUHEHHUN: METHIIOBBINA M ATUIIOBBIH
CIHPTHI, TIINIEPHH, YKCYCHAs KHCIoTa. JKUpBI Kak
CJIOKHBIE 3(PUPEIL.

YTaeBosl: TII0K03a, Kpaxmall, IeJUTIoN03a.

2

IIpakTnueckue 3aHATUS

KonTponsHsie paboThl

CamocrosTenpHas pabora pedepar AJTKOTONIHM3M H
€ro OTPaXEHHWE B MPOU3BEIAEHUAX XYA0KECTBEHHOU
JIUTEpATyphl U H300PA3UTEIHHOTO HCKYCCTBA.

1,3

21

A3zoTconepxamniiue
OpraHUYeCcKue
COCOUHCHUSA
IInacTmaccel 1 BOJIOKHA.

AMUHBI, aMHHOKHCIOTHI, Oenku.  CTpoeHue u
Ouonoruveckast GbyHKIHSA oenkoB. Ilonarue o
miacTMaccax M XHMHYECKHX BOJIOKHAX. HarypanbHbie,
CHHTETHYECKHEe ¥ WCKYCCTBEHHBIE BOJOKHA.

IIpakTnueckue 3aHATUS

OK 10
JIP 10,
17




KonrponbHbie paboThl

CamocrosrenpHas padorta pedepat [Ipumenenune
MOJIMMEPOB B MPHUKIIAJHOM U KJIACCHYECKOM
n300pa3UTEIHEHOM UCKYCCTRBE.

22 | Xumus 1 KU3HB XUMHSI ¥ OPTaHM3M YeJIOBEKa. XHMHYECKHE DJIEMEHTH B
opranusMe uenoBeka. OpraHMYecKHe W HEOPraHWYecKue
BEILIECTBA. OcHoBHEBIE JKU3HEHHO HEOOX0aAUMBIE
COoelMHEHUs: OeJKu, YIIEeBOABL, IKUPHI, BHUTAMUHBI.
VYrneBoasl — TJaBHBIM MCTOYHHUK OSHEPIUU OpraHU3Ma.
Poinb xupoB B opranu3zme. XOJECTEPHUH U €ro pojib B
3/I0POBBE YETOBEKA.
MuHepanbHBIe BEIECTBA B MIPOIYKTaX MUTAHHA, TUIIECBHIC
nmobaBku. COanaHCHPOBAHHOE MTUTAHUE.
Xumuss B ObiTy. Boma. KagectBo Bompl. Moromme u
gucTAmue cpencrBa. llpaBmma Oe3omacHOW paboOTHI co
CpeAcTBaMH OBITOBOH XHMHMHU.
IIpakTuueckue 3aHATUSL
KonTponsHbie paboThl
CamocrositenbHas pabota pedepar Ponb xummraeckux
3JIEMEHTOB B JKH3HH PACTCHUH. Y noOpeHus. XUMHUIecKue
CPEZCTBA 3aIIUTHI PACTCHHUH.
23 | KonrponbHas pabota mo | KontponpHas pabora mo teme «XuMus»
TeMe «XHUMUSI»
[IpakTrueckue 3aHATUSL
KoHTpomnbHbIe paboThI
CamocrostensHas paboTa
buonorus
24 buonorus -
JKuBas npupoa kak 00BEKT n3ydeHus: Ononoruu. Metopt
COBOKYITHOCTB HaYK O HCCIIEIOBaHMS JKUBOH NpHUpoabl B Onosorun. Onpenenenue
KHBOM TIPUPOZC. KU3HU (C TPUBJICUCHUEM MaTepHasa M3 pas3/iesioB (PU3UKU
MeToxe Hay<HOrO Y XUMUH). YPOBHH OPTaHU3ALNH )KU3HU
IIO3HAaHUsA
B Onosoruu [IpakTHyeckne 3aHATHA
KonrponbHbie paboThl
CamocrostensHas paboTa
25 | Kierka

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

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

buonormyeckoe 3HAUYCHHWE XUMHYECKHX  JJIEMEHTOB.
Heopraunyeckue BelecTBa B COCTaBe KJICTKH. PoJb BOBI
KaK pacTBOPUTEIS] U OCHOBHOTO KOMITIOHEHTA BHYTPEHHEH
cpeibl OpraHU3MOB. YTIIEBOABI M JIMIKABI B KIETKE.
Crpykrypa u 6monorndeckne GpyHkiun 6emkos. CTpoeHne
HYKJICOTH/IOB M CTPYKTypa MOJMHYKICOTHIHBIX Iemei
JHK u PHK, AT®.

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

OK 10
JIP 10,
17




HpaKTI/I‘{eCKI/Ie 3aHATHUA HaGJ’I}OL[eHI/Ie KIJICTOK paCTeHI/Iﬁ u
JKUBOTHBIX o MUKPOCKOIIOM Ha T'OTOBBIX
MUKpoOIpenaparax u uxX OormrucaHue.

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

KonrponbHbIe paboTh

CamocrositenbHas padora: 3amomHuTh Tabmumy «CtpoeHue
KJICTKI, TIOJTOTOBUTH MPE3CHTALHIO 110 TeMe «Bupycsi»

26

Opranusm

Opraamm — enuHoe 11eroe. MHorooOpasme opraHu3MoB.

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

CrocoOHOCTh K CaMOBOCIIPOU3BEJCHHIO — OJIHA U3
OCHOBHBIX OCOOCHHOCTCH JKMBBIX OpraHusmoB. [lencHue
KIETKH — OCHOBa pOCTa, Pa3BUTHUA M Pa3MHOXKEHUS
opranu3moB. becnosnoe pasmHoxkenue. [lonoBoil mponecc
W TONO0BOE pa3MHOXeHue. OIIoJ0TBOpPEHHE,  ero
OMOJIOTHYECKOE 3HAYECHHE.

[Monarue 06 HHANBHUAYAIEHOM (OHTOTEHE3),
SMOPHOHAIEHOM (3MOpPHOTEHE3) U MOCTAIMOPHOHATEHOM
pa3BuUTHH. HIUBHAYaNEHOE pa3BUTHE YENIOBEKA U €ro
BO3MOXKHBIE HAPYILICHUSL.

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

I'eneTnyeckue 3aKOHOMEPHOCTH M3MEHYNBOCTH.
Knaccudukanus ¢popm m3mMeHInBOCTH. BriusiHne myrareHoB
Ha OPTaHHU3M YEJIOBEKA.

[Ipemmer, 3amaum W METOIBI CeNEKIUHU. | eHeTHYecKHe
3aKOHOMEPHOCTH cenekuuu. Yuenue H. M. BaBunosa o
[EHTPax MHOT000pa3usi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuii. buotexHomorus, ee JOCTHKEHUs, TIePCIEKTUBEI
Pa3BUTHA.

[IpakTrueckue 3aHATUSL

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

OK 10
JIP 10,
17

KonrponbHble paboThl

CamocrosTenbHas paboTa: BEIPaCTUTh PaCTEHUE
BEreTaTUBHBIM CIIOCOOOM

27

Bun

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

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

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

OK 10
JIP 10,
17




AHTpOIOTeHEe3 U €ro 3aKOHOMEpHOCTH. Jloka3zaTenbCTBa
pOACTBA 4YeJOBEKa C MIICKOIUTAIOIIMMH YKUBOTHBIMH.
Okonornyeckue (akTopbl aHTPOINOreHe3a: YCIO0XKHEHHE
HOMYJISIMUOHHOW CTPYKTYpBI BHJA, M3TOTOBJICHUE OPYAWI
TpyZa, Mepexo] OT PAaCTUTEIBHOTO K CMELIAHHOMY THILY
MUTaHMA, UCTIONB30BaHNE OTHS. [NosBnenue
MBICIIUTEIEHON AEATEIBHOCTH M WICHOPA3AETbHONW DPEUH.
[IponcxoxaeHne 9en0BEIeCKUX pac.

IIpakTuueckue 3aHATUSL

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

KonrponbHbIe paboTh

CamocrosiTenpHass paboTa 3amonHuTh Tadmumy «Pa3zButue
JKU3HH Ha 3emire», « DBONIONHNS YeTOBEKa)

28

DKOCHUCTEMBI

IMpeamMer u 3a7adu KOJIOTHH: yICHHE 00 HKOIOTHYCCKHUX
(akTopax, yueHHe 0 cOOOLIECTBAX OPraHM3MOB, YYCHHUE O
6uocdepe.

Dkonoruueckue (HPakTopbl, OCOOCHHOCTH UX BO3ICHCTBHS.
DKkoyoruueckas XapakTepucThka Buaa. Ilonstue 00
9KOJIOrn4ecKux cucremax. llemn nuranus, tpoduueckue
ypOBHU. BHOreo1eH03 KaKk SKOCUCTEMA.

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

[IpakTuueckue 3aHATUSL

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

Perienne 3K0I0rM4ecKux 3a1a4.
AHann3 u OLICHKa MHOCJIEACTBUN CcOOCTBEHHOM
NEATeTPHOCTH B OKpYXKalomled cpene, TIT0OANTBHBIX
9KOJIOTHIECKUX MPOOTIEM U ITyTel UX pelIeHuUs.
Okckypcun MHorooOpasue BugoB. Ce30HHBIE M3MEHEHHS
B TIpHPOJIC.

EcTecrBennrie u HNCKYCCTBCHHBIC OKOCHUCTEMbI

KoHTpoabHbIe paboThI

CamocrositennbHass ~ paboTa  IOATOTOBKa  pedeparos,
MPE3eHTAINH 110 YKOJIOTHH

OK 10
JIP 10,
17

29

3ader no Kypcy
«EctecTBo3HAHHE»

HpaKTI/I‘ICCKI/IC 3aHATHA

KonrponbHbie paboThl

CamocrosTensHas paboTa

OK 10
JIP 10,
17

Bcero:

Ayaut.40
Camoct.9

49

Hroro:

Ayaut.72
Camocr.18

90

YpoBHH OCBOEHHSI yUeOHOTO MaTepuaa;




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

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

3. — MPOLYKTHBHBII (IJIAHUPOBAHHE U CAMOCTOSITELHOE BBINOJHEHHUE JIESTEILHOCTH, petieHue TTPOOTIEMHBIX

3a/1a4)

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHO! JEATEJILHOCTH CTYEHTOB

ConeprxaHue 00yueHHs

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

OU3NKA

BBenenue

Pa3Butne criocoOHOCTEH SICHO U TOYHO M3J1araTbh CBOM MBICIIH, JIOTHUECKH
000CHOBBIBATh CBOIO TOUYKY 3pPECHUS, BOCOPUHUMATh U aHAJIU3UPOBATh MHEHHMS
co0eceTHUKOB, IPU3HaBas IPABO APYIOro uesIoBeKa Ha HHOE MHEHHE.

[IpuBeneHne npuMepoB BIUSHUS OTKPHITUH B U3MKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTHH MPOU3BOJICTBA

MexaHuka

Knnematnka

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

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

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

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

[TonnMaHue cMbICiIa OCHOBHBIX (PU3MYECKUX BETUUUH, XapaKTePH3YIOIIUX
PaBHOMEPHOE JBIDKEHHE Tella 10 OKPYXKHOCTH

JrHamuka

[ToHuMaHue CMBICIIA TAKKX QU3MUCCKUX MOJIEIIeH, Kak MaTepHalbHasi TOUKa,
HWHEpLHaJIbHAasl CUCTEMa OTCYETa.

M3mepenune macchl Tena pa3uyHbIMU criocobamu. M3mepenue cui
B3aUMOJICHCTBUS TeJl. Brluncienrue 3Ha4eHusl YCKOPEHUSI TE 110 U3BECTHBIM
3HAYEHUSAM JACHCTBYIOUINX CUJI U Macc TeJl.

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

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

RamaIr

3aKOHBI COXpaHCHUS B
MEXaHHKE

OObsicHEHHE PCAKTUBHOI'O ABUIKCHHS HAa OCHOBC 3dKOHA COXPAHCHU UMITYJIbCA.
HpI/IMeHGHI/Ie 3aKOHa COXpAaHCHUA UMITYJIbCa JId BBIYUCICHUSA H3MCHCHHMI
CKOpOCTGI\/‘I TEJI IIpU UX BSaHMOHeﬁCTBHﬂX.

Brruucienune pa6OTLI CHJI M MI3MCHCHHS KHHETHUECKOM OHEPIruu TeJIa.
Brrunciaenmne noreHuaaIbHOM OHCPIUU TEJI B rPABUTAIIUOHHOM I10JIC.
XapaKTepI/ICTI/IKa MMPOU3BOAUTCIIBHOCTHU MalllH U IBHUTATEIICH ¢ UCIIOJIb30BaHUEM

OCHOBBI MOJIEKYJISIPHON (U3N

KU U TCPMOJNHAMUKHA

MonekynspHast pU3NKa

®opMyIHPOBaHHE OCHOBHBIX MOJOKESHHI MOJIEKYJISIPHO- KHHETUYECKON TCOPHUH.
BEINONTHEHNE SKCIIEPUMEHTOB, CITY)KaluX 000CHOBAHHEM MOJICKYJISIPHO-
KUHETH4YeCcKoi Teopun. HabmoneHrne OpoyHOBCKOTO IBMXKEHHUS U SIBICHHS
nuddy3un.

OrmnpeneneHue napaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSIHUM HA OCHOBaHUH
ypaBHEHHSI COCTOSIHUS MJICAIbHOTO ra3a.

Ipencrasnenue B Buje rpaduka H30XOPHOT0, H300apHOTO M U30TEPMHUUYECKOTO
MpolieccoB. Brruucienue cpeHeil KHHETHYECKOM SHEPTHHU TEIIOBOTO JABHKEHHS

TepmoauHaMuka

SKCHepI/IMGHTaHBHOC HCCJICA0BAaHUC TCIIJIOBBIX CBOICTB BCIICCTBA. Pacuer
KOJIMYECTBA TCIIJIOTHI, HCO6XOI[I/IMOF0 JJIA OCYIECTBJICHU S IPOLIECCa TPEBPAILICHUA
BEIICCTBA U3 OJHOI'O arp€raTHOIro COCTOSAHUSA B IPYTroOC.

Pacuer m3meneHus BHyTpCHHCﬁ OHCPIUu TeJl, pa6OTLI " niepeaaHHOoro
KOJIMYECTBA TCIUIOTHI HA OCHOBAHUH NIEPBOI'0 3aKOHA TEPMOJUHAMHUKU. OO0bscHEHHE
MPUHIUIIOB ﬂeﬁCTBHH TCIUIOBBIX MalllHhH.

OCHOBBI JIEKTPOANHAMUKH




DNeKTpOCTaTUKA

Brruucnenue cui B3auMoJCHCTBUS TOUEUHBIX AJIEKTPUUECKUX 3apsI0B.

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

W3mMepeHue pa3HOCTH MOTEHIUAIIOB.

[TpuBeneHne npuMepoB NPOBOIHUKOB, JHINEKTPUKOB M KOHJICHCATOPOB.

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

ITocTOSTHHBIN TOK

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

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

MarauTtHoe 1ose

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

dopMynupoBaHUe MpaBUiia JIEBOK PYyKH AJIsl OTIPEAeSICHUS] HANIPABICHUS CHIIbI
Awmriepa.

Brruncnenue cui, 1eHCTBYIOMIMX Ha MPOBOJHUK C TOKOM B MarHUTHOM II0JIE,
00BSICHEHHUE MPUHITUIA ICUCTBUS AIEKTPOIBUTATEIIS.

Konebanns u BOJIHEI

MexaHnnueckue Koneda- Hus
1 BOJIHBI

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

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

YMeHne 00bACHATh UCIIOIb30BAHUE YIBTPa3BYKa B MEIHUIIMHE.

3HeKTpOMaFHI/ITHH€
KoJIeOaHUs U BOJIHBI

Habmonenue ocriyiorpaMm rapMOHUYECKHX KOJIEOaHUH CHUIIBI TOKA B IIETIH.
OObsicHeHNE MIPEBPAIEHHS YHEPTHN B HACAITFHOM KOJIeOaTeIbHOM KOHTYPE.
Wzyyenue ycTpoiicTBa U MpUHIMIA ASUCTBUS TpaHCPOpMaTopa. AHAIN3 CXEMBI
repeiauy MIEeKTPOIHEPTUH Ha Ooubline pacctosiaus. [IpuBeneHre npumMepoB BUIOB
paanocBs3u. 3HAKOMCTBO € YCTPOIi- CTBAMM, BXOAAIIMMHU B CUCTEMY PaJHUOCBS3H.
OO0cyxaeHne 0COOCHHOCTEH PaCPOCTPaHSHHS PATUOBOIIH.

CBETOBBIE BOJIHBI

IIpumeHeHMe Ha IPAaKTUKE 3aKOHOB OTPAXXEHUSI U NIPEJIOMIICHUS CBETa IIpU
pewmenun 3anaq. HabmoaeHue siBneHus: Tudpaxkiyy 1 TUCIEPCUH CBETa.

YMeHue cTpouTh H300pakeHus IPeIMETOB, JaBaeMble JIMH3aMH. Pacuer
ONTUYECKOM CUJIBbI JTUH3BI

DJIeMEeHTBI KBAaHTOBOH (DU3MKH

KBaHTOBEIE CBOMCTBA CBETA

HaGmonenune dpotosnekrpuueckoro sdpdexra. Pacuer MakcumanbHOM
KAHETHYECKON SHEPTHH JIEKTPOHOB pu PoToddhdhexre

dusuka atoma

dopmynupoBanue ocTynatoB bopa. Habironenue nuaeitaaToro u
HETIPEPHIBHOTO CIIEKTPOB.

Pacuer 4acTOTHI 1 JUIMHBI BOJIHBI HCITYCKa€MOT'O CBETa IPH NEPEXo/ie aToMa U3
OJTHOTO CTAI[IOHAPHOTO COCTOSIHUSI B IPYTOE.

OObsicHeHne NIPUHIMIA AEHCTBHS Jla3epa.

®du3rka aTOMHOTO sAapa u
OJICMCHTAPHBIX 4YaCTHUL{

Habmonenue Tpexos anbda-gactuil B kamepe Buibcona. Perucrpa- nns
SIIEPHBIX M3JIyY€HUH ¢ TOMOILBIO cueTunka ['eifrepa.

Pacuer sHeprun cBS3M aTOMHBIX SI/IED.

[NonnMaHMe IEHHOCTH HAayYHOTO MO3HAHMS MUPa HE BOOOIIE /I YEIOBEeYeCTBa
B II€JI0M, a JUIsl KaXK10Tr0 00Yy4aroIerocs JINYHO, IIEHHOCTH OBJIAJICHHUSI METO0M
HAy4YHOT'O MO3HAHMA IS JOCTHKEHUSL ycIexa

B JTF000OM BHJI€ IPAKTUIECKOI IEATETHHOCTH

Bcenennas u ee 3BoJIIOIHS

CrpoeHue U pa3BUTHE
Bcenennoi

OO0BsicHeHNE MOAETH pacHmpsioieiics BeeneHnoil.

IIpoucxoxaenune ComHeuHOM
CHUCTEMBI

HaGmonenne 38e3, JIyHbl 1 TuTaHeT B Testeckor. HabmoaeHne CoTHEYHBIX
MATEH C MOMOILBIO TEJIECKOIa




XUMUA

Bsenenue

PackprITHe BKI1aia XHUMHUYECKOW KapTHHBI MUpa B €AUHYIO €CTECTBCHHO-
HAYYHYIO KapTUHY MHpa.
XapaKTepHuCTHKa XUMHH KaK IPOM3BOJUTEIBHOM CHIIBI 00IIIeCTBa

Bakueimme XuMH4IeCKHAe
TIOHATHS

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

«(hyHKIMOHATBHAS IPYIIIAY, KU30MEPHI.

OCHOBHBIE 3aKOHBI XUMUH

DopmynupoBaHUe 3aKOHOB COXPAHEHHS MAacChl BEIIECTB U IIOCTOSHCTBA COCTABA
BEIIECTB. Y CTAHOBJICHUE IIPUYNHHO-CIICICTBCHHON CBSA3H MEKIY COACpPKaHUEM
STHX 3aKOHOB M HaIIMCAaHMNEM XHUMUYEeCKHX (opMyI U ypaBHeHHHA. PackpbrTne
(hU3MIECKOro CMbIca CUMBOJIHKY [leproandeckoil TabIUIbl XUMHUUECKUX
aneMeHToB J[. 1. MenzeneeBa (HOMEpOB 3JeMEHTa, Ieproia, TPYIIIBI) U
YCTaHOBJIEHHE MPUUYUHHO-CIIECJCTBEHHON CBSI3M MEXKAYy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMHU H3MECHEHHSI CBOMCTB 3JICMEHTOB M 00pa30BaHHBIX UMH BEIIECCTB
B [IepHOJIaX U TPYIIax.

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

OCHOBHBIE TEOPUU XUMHUH

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

XapakTepucTHKa BaKHEUILINX TUIIOB XMMHUYECKUX CBA3EH U OTHOCUTEJIbHOCTHU
stoi Tinoiorun. OObsICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS KPUCTAJUINYECKUX PELIETOK.

DopMyIUPOBaHNE OCHOBHBIX MOJIOKEHUN TEOPUU IEKTPOIUTUYECKOM
JUCCOLIMALIMHU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUMN.

®opMyIUPOBaHUE OCHOBHBIX MOJIOKEHUH TEOPUH XMMHUECKOTO CTPOEHUS
OpPraHMYECKUX COCAMHECHUN U XapaKTEPUCTHUKA B CBETE 9TOU TEOPUU CBOUCTB
BKHEUIINX PEICTaBUTENIe OCHOBHBIX KIACCOB OPraHU4YECKUX COEIUHEHUI

Baxkneiue BemecTsa u
MarepHabl

XapakTepHuCTHKa CTPOCHHUS aTOMOB U KPUCTAJUIOB M HA 3TOI OCHOBE — OOIINX
(U3HYECKNX U XMMUYECKHX CBOWCTB METAIIJIOB M HEMETAIIOB. XapaKTepHCTHKA
COCTaBa, CTPOEHHMSI, CBOMCTB, OIyUSHHUSI U IPUMEHEHNE BAXHEHIITNX HEMETAILIOB.

XapaKkTepHuCTHKA COCTaBa, CTPOSHUS M OOIINX CBOWCTB BaXKHEHIIINX KIIACCOB
HEOPraHUYECKUX COCAMHEHHH.

Omnncanune cocTaBa M CBOWCTB BaXKHEHIINX MPEICTaBUTEICH OPraHNIeCKUX
COEIMHEHHH: METaHoJIa U 3TaHOJIa, CIIOKHBIX 3(HPOB, JKUPOB, MBI, KAPOOHOBBIX
KUCJOT (YKCYCHOH KHCIIOTHI), MOHOCAXapHI0B (TJIIOKO3bI), TUCaXapUa0B
(caxapo3bl), monucaxapuaoB (Kpaxmana

U LEJUTIOJI03bI), AMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U CHHTETHYECKUX
HOJMMEPOB

XUMUYECKUH SI3BIK K
CHUMBOJIHKA

Hcnons3oBanue B yueOHON 1 IPO(eCCHOHATBHOM AeATeTbHOCTH XMMUIECKIX
TEPMHUHOB U CHUMBOJIUKHU.

Ha3blBaHKE U3y4EHHBIX BEUIECTB 110 TPUBUAIbHOU WM MEXIYHAapPOJHOU
HOMEHKJIATYPE U OTPAKEHUE COCTABA ITUX COCIUHEHUN C MOMOILBIO XMMUUECKHUX
dhopmyi.

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

XuMHuecKkue peakunun

OObscHeHne CYIIHOCTHU XUMHUYCCKUX MPOLCCCOB. KJ'IaCCI/I(bI/IKaL[I/ISI XUMHYCCKUX
peaKHI/Iﬁ I10 pa3jInYHbIM IIPpU3HAKAM

XUMHUUECKUHN IKCIIEPUMEHT

BrimonHeHNE XUMHUYECKOTO OKCIICPUMEHTA B ITOJTHOM COOTBETCTBUHU C
MIPaBUIIAMH TEXHHKH O€30TTaCHOCTH.

Habmronenne, hpukcupoBaHue U ONMCAHUE PE3YIHTATOB MIPOBEACHHOTO
9KCIIEPUMEHTA




Xumnueckasi ”HOpMarys

[IpoBeneHne caMoCTOATENHLHOTO MONCKAa XUMHYECKOH nH(opMaruu ¢
HCIIOJIb30BAaHMEM Pa3IMYHbIX UICTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M31aHHH,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTEpHETA);

UCIIOJIb30BaHHE KOMIBIOTEPHBIX TEXHOJIOTHH JUIs 00pabOTKHU M Iepesadn
XMMHUYECKOI nHpOpManny 1 ee MpeaCTaBICHHs B Pa3INIHbIX (hopMax

[podunsHoe u
pohecCHOHAIBHO 3HAYUMOE
cofiepxKaHue

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

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

OueHKa BIMAHUS XUMHUYECKOTO 3arPsI3HEHHSI OKPYXKAIOIIEH Cpelbl Ha OPTaHu3M

ITATIANATAN T7 THANIIIIA AYATINYIN ANTOIIIINA ST Y

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

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

BHUOJIOTUA

Buonorust — coBOKynHOCTh
HayK O XXUBOU MIPUPOJE.
MeTop! HAyYHOTO TIO3HAHUS

B OHoIOTHN

3HAKOMCTBO C OOBEKTaMH U3yUCHHSI OHOJIOTHH.
BersiBiieHne ponu OM0JIOTHU B OPMHUPOBAHHN COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpPa U MPAKTHYECKOH ACATEITEHOCTH JTIOACH.

Kietka

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

3HaHUE CTPOCHUSA KJIETOK TI0 pe3ysbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM.

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

Opranusm

3HaHNE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTaIMi OHTOTEHE3a Ha
IIpUMepe YeIoBeKa.

3HaHUE IPUYHUH, BBI3BIBAIOIINX HAPYIICHHUS B Pa3BUTHH OPTaHU3MOB. Y MEHUE
I10JIb30BATHCS FEHETUYECKOM TEPMUHOJIOTUEH U CUMBOJIMKOM, pelaTh IPOCTEUIIINE
TeHETUYECKHUE 3a/1a4H.

3HaHUEe 0COOCHHOCTEH HACIEICTBEHHON 1 HEHACIIeICTBEHHOM H3MEH- YUBOCTH U
HX OMONOTHYECKOH POJIH B ABOJIIOIMH KUBOTO

Bun

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

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

Pa3Butre ciocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICJIH, JIOTHUCCKHU
000CHOBBIBaTh CBOIO TOYKY 3pEHUsI, BOCHIPUHUMATh U aHAJIM3UPBATh MHEHUS
co0eceTHIKOB, PU3HABAS PABO JPYroro YeloBeKa Ha HHOE MHEHHE.

YMeHue 10Ka3bIBaTh POJCTBO YEIOBEKA U MICKOIHUTAIONIHUX, OOIIHOCTD
PABEHCTBO YEJIOBEUECKHUX pac

ODKOCUCTEMBI

3HaHHe OCHOBHBIX YKOJIOTHYECKHUX (PAKTOPOB M MX BIUSHHS HA OPraHU3MBL

3HaHHe OTINYUTEILHBIX TMPU3HAKOB UCKYCCTBCHHBIX COO6I].[CCTB —_—
arpodKOCHCTEM.

IMosryueHue MPeCTABICHHUS O CXeMe IKOCHCTEMBI Ha MpUMepe GHOChEepsI.

I[eMOHCTpaI_II/ISI YMEHUA IMOCTaAaHOBKU uenef/i ACATCIIBHOCTH, IIJITAHUPOBAHUC
COOCTBEHHOM ACATCIBbHOCTHU I JOCTHXKCHUS ITOCTABJICHHBIX Heﬂeﬁ, NpeABUIACHUA
BO3MOJKHBIX PE3YyJIbTATOB OTUX HeﬁCTBHﬁ, opra- Hu3anuu CaMOKOHTPOJIA U OLICHKH
MOJTyYEeHHBIX PE3yJIbTaTOB.

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




3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI
3.1. TpeOoBaHus K MATePHAJIBLHO-TEXHHYECKOMY 00ecIeYeHH 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»

Nudopmanuonnoe odecrnieyeHue 00ydeHHs

OcHoBHas:

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

UHTEPHET-PECYPCHI

http://www.researcher.ru/ uatepaer-noprain «MccienoBarenbekas AesITeIbHOCTD MKOIBHUKOB
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 mkoixa KM.ru

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

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUTIINHBI

KOHTpOJ'[b N OLICHKA PE3YJIbTaTOB OCBOCHUSA y‘IC6HOI\/’I AUCHUIUINHBI OCYHICCTBIIAIOTCA
nmpenoaaBaTeyicM B IIPOLECCC MPOBCACHHUA IMTPAKTUICCKUX 33H$ITI/II\/’I, TECTUPOBAHHA, CCMHUHAPCKHUX
SaHHTHﬁ, d TAK)KC BBIIIOJIHCHU A O6y‘IaIOH_II/IMI/IC$I HHAWBUAYAJIBbHBIX Sa,Z[aHI/Iﬁ, HarmucCaHusAa

pedepatos.

Pe3yibTaThl 00y4yeHus1 (0CBOCHHbIE YMEHHs, YCBOCHHbIE ®opmbl U MeTOAbI KOHTPOJs M | OK,
3HAHUSA) OLIEHKH Pe3yJIbTaTOB JIP
o0yueHust
® JIUYHOCHHDIX.
— YCTOM4YMBBIM HHTEPEC K HCTOPUU U TOCTUKEHUSIM B
00JIaCTH €CTECTBEHHBIX HayK, YyBCTBO TOPJIOCTH 32 OK 10
POCCHICKHE €CTECTBEHHBIE HAYKH; TectupoBanue; 1P 10
— TOTOBHOCTH K IPOJIOJKEHUIO 00pa30BaHus, YCTHBIM U IUCBMEHHBIN OIIPOC; 17

MOBBIIEHUIO KBaTM(UKALIUY B U3- OpaHHOU
npoeCcCHOHAIbHOMN ASATEIBHOCTH C UCIIOIh30BaHUEM

3aImTa TOKIa1a0B, pedepaTos,
NpEe3EHTAaLMI];




3HaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHUE 3HAYNMOCTH KOMIIETEHIHUH B
00J1aCTH €CTECTBEHHBIX HAYK JIJISl YeJIOBEeKa M OOIIEeCTRa,
YMEHUE UCIO0JIb30BaTh TEXHOJIOTUUECKHUE TOCTUKEHUS B
obnactu (U3UKHA, XUMUHU, OMOJIOTUN TSI TIOBBIIIEHUS
COOCTBEHHOT'O MHTEJICK- TyaThbHOTO Pa3BUTHUS B
BBIOpPAHHON MPOPECCUOHATBHOU JCATEIBHOCTH;

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

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

— YMEHUE YIPaBIATh CBOEH MMO3HABATEIIHLHOMN
NeATEIbHOCTHIO, TPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYAJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIIEHUS B KOMAH/IE 110 PEIICHUIO 00X
3a7a4 B 00JIaCTH €CTECTBO3HAHHS,

MemanpeomemHuix.

— OBJIAJICHUE YMEHHUSMHU M HAaBBIKAMU PA3JIUYHBIX BUIOB
M03HABATEIBHOM JIESITEIb- HOCTH JUISI U3YYEHUS Pa3HBIX
CTOPOH OKPY)KAOIIETO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJ/IOB TIO3HAHUS
(HaOnroAeHMSI, HAYYHOT'O SKCIEPUMEHTA) JUISl U3YUECHUS
Pa3IMYHBIX CTOPOH €CTECTBCHHO-HAYYHON KapTHHBI
MHPAa, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTD
CTaJIKUBAaThCs B IpodeccHoHaANIbHOU  cepe;

— yYMEHHE ONpeACTATh LEeNH U 33/1a4H JeSITeIbHOCTH,
BBIOMPATH CPEICTBA JIJIS MX JIOCTUKCHUS Ha MTPAKTHKCE,

— yYMEHHE HUCIOJIb30BATh PA3JINYHBIC HCTOYHUKH IS
MOJTy4YEeHUsl €CTECTBEHHO- Hay4YHOU HH(pOPMALIUU U
OLIEHUBATh €€ IOCTOBEPHOCTH JIJIS IOCTUIKEHUS TIOCTaB-
JICHHBIX LIeNIeH 1 3a/1a4;

npeoMemHulX.

— c(hOpMHPOBAHHOCTb NPEACTABICHUHN O IIETIOCTHON
COBPEMEHHOW €CTECTBEHHO- HAyYHOU KapTHHE MHPA,
MPUPOJIE KaK €IUHOM 1IEJOCTHON CHUCTEME, B3aUMOCBS3H
9eJI0BeKa, MPUPOABI U 00IIEeCTBa, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciTabax BcenenHoi;

— BJaJCHHE 3HAaHUSAMH O HanboJiee BAKHBIX OTKPBITHAX H
JOCTHKEHUSIX B 00JIACTH €CTECTBO3HAHUS, TIOBIHSBILUX
Ha JBOJIIOLIUIO TIPEJICTABICHUN O IPUPOE, Ha Pa3BUTHE
TEXHHKH U TEXHOJIOTHH;

— c(hOpPMHPOBAHHOCTH YMEHUS IPHUMEHSITh
€CTECTBEHHOHAYYHbIE 3HaHUS JUIsl 00BACHEHUS
OKPYKaIOIINX SIBIICHUH, COXpPAaHEHHS 3/I0POBbS,
obecrieyeHus: 6e30MaCHOCTH KHU3HEIEATEIbHOCTH,
Oepe’KHOTO OTHOIIEHHUS K IPHPO/JIE, PAIIMOHATILHOTO
MPUPOJIONIONB30BAHUS, @ TAK)KE BHITIOJIHEHHSI POJIU
IrpaMOTHOTO OTPEOUTEIIS;

— c(OpMHPOBAHHOCTb NPEACTABICHUN O HAYYHOM METO/Ie
MTO3HAHUS IPUPOJIBI M CPEACTBAX M3YYCHHUSI METaMupa,

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

QG epeHIIMPOBAHHBIN 3a4eT.




MaKkpoOMHpa U MUKPOMUDA; BIIaZICHUE TPUEMAMHU
€CTECTBEHHO-HAYYHBIX HAOJIOJCHUM, OIBITOB,
UCCJIEIOBAHUM U OLICHKHU TOCTOBEPHOCTH IOTYYCHHBIX
pe3yibTaToB;

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

— chOpMHPOBAHHOCTh YMEHUI MOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'0 3HaHMs U1 KaXKJI0TO YeI0BeKa
HE3aBUCHMO OT €ro MpoecCHOHATBHOMN 1A TeTLHOCTH,
pa3nuyath (haKkThl U OLEHKHU, CPABHUBATH OLIEHOYHBIE
BBIBO/Ibl, BUJIETh UX CBA3b C KPUTEPUSAMU OLICHOK U
CBSI3b KPUTEPUEB C ONPEIECIIEHHON CHCTEMOU
LEHHOCTEH.

[MPUMEPHBIE TEMbI PEQGEPATOB (JIOKJIAIOB),
NMHIAUBUAYAJIbHBIX IMTPOEKTOB

1. Marepusi, GOpMBI ee IBIKEHHUS U CYILIECTBOBAHUSL.

2. Ilepselii pycckuii akagemuk M. B. JJomoHOCOB.

3. HckyccTBO 1 npoliece MO3HaHUSI.

4. ®u3uKa 1 My3bIKATbHOE HCKYCCTBO.

5.1IBeToMy3HbIKa.

6.®u3nKa B COBpPEMEHHOM IIHPKE.

7. duznueckue METOAbI NCCIIEI0BAHMS ITAMSITHUKOB HCTOPHH, ApXUTEKTYPHI ¥ IPOU3BEICHUN HCKYCCTBA.
8. HayuHO-TeXHHYECKNH MTPOTpecc U MPOOIEeMbl  HKOJIOTHH.

9. broTexHoNOTHs ¥ TeHHAsI MHXKEHEepHUst — TeXHoJornu X X1 Beka.

10. HanoTtexHOJIOTHS KaK IPHOPUTETHOE HANIPABIICHUE PA3BUTHS HAYKH U Ipou3BozacTBa B Poccuiickoit denepanmn.
11. OxpaHa okpykaroleii cpeapl 0T XUMHYECKOTO  3arpsI3HEHHUS.

12. PacTBOpPHI BOKPYT HAC.

13. YcrpaHeHue )KeCTKOCTH BOABI HA MPOMBIIICHHBIX MPEANPUITHSIX.

14. Vcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUUECKOI XMMUH.

15. YrieBoasl U UX POJIb B )KUBOW MPUPO/IE.

16. JXKupbl Kak NPOAYKT MUTAHHUS U XMMUYECKOE ChIPbHE.

17. HexBaTka Npo/I0BOJILCTBHUS KaK r7100ajIbHas MpodiiemMa YeJ0BeuecTBa U MYTH €€ PELICHUsL.
18.CpencrBa rurueHsl Ha OCHOBE KHUCJIOPOJICOIEPKAIINX OPTaHUYECKUX COEINHEHUIH.

19. CunTeTnyeckre MOIOIINE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.

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

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

22 .VcTopus n pa3BUTHE 3HAHHUH O KIIETKE.

23. OkpyKarolias 4eI0BeKa cpejia U €€ KOMIIOHEHTBI: pa3JInYHbIe B3IIISA/IbI HA OJIHY TPOOIieMy.

24, Tlonynsauysi KaK eAWHHUIA OHOJOTMYECKOW IBOIIOIHH.

25. Tomynsiyst Kak 3KOJIOTHYeCKast eUHUIIA.

26. CoBpeMeHHbIE B3IJIsI/Ibl HA OMOJOTHYECKYIO SBOJOLHIO.

27. CoBpeMeHHbIE B3IJIsIIbI HA IIPOUCXOXK/ICHHE YEJIOBEKA: CTOJIKHOBEHUE MHEHHIA.

28. CoBpeMeHHBIE METOJBI HMCCIICIOBAHUS KIICTKH.

29. Cpenpl 0OMTaHUS OPTaHU3MOB: IPUUUHBI  pa3HOOOpa3Hs.




Kpurepun ouenuBanusi orBera Ha quddepeHIIHPOBAHHOM 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 MaTepHall yueOHON POrpaMMBl;
3aTpyAHEHUS IPU OTBETE HA JTOTIOJHUTEIbHBIE BOIIPOCHI;
ci1aboe OpUEHTUPOBAHKE B AOMOJIHUTEIBHON JINTEPATYpE.

Orenka
«HEYJIOBJICTBOPUTEIIHHOY

OTCYTCTBME 3HAHUU 110 POHJCHHOMY IIPEAMETY, CEPbE3HbIE
OLIMOKH B OTBETE, BJIaJICHUE OT/IEIbHBIMU (haKTaMH y4eOHOro
MaTepuana;

OTKa3 OT OTBETA;

HE3HAHUE JONOIHUTEIBHON JTUTEPATYPBI.




