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1.IMACHOPT PABOYEH NPOT'PAMMBI YUEBHOM JUCIIUILINHBI
1.1. O6n1acTh npuMeHeHHUs1 y4eOHOIl NPOrpaMMbl

PabGouas mporpamma yuebnodt mucuumuael  bJ[.07 ECTECTBO3HAHUE
ABJISIETCSI YacTbl0 OCHOBHOM MpoQecCHOHaIbHOM 00pa3oBaTeNbHONM MporpaMmon B
cooTBeTcTBUU ¢ DefepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTelbHBIM CTaHIAPTOM
cpenHero (moiHoro) ooOmero oOpa3zoBaHus U @DenepalbHbBIM T'OCYIAPCTBEHHBIM
oOpazoBarenbHbiM  cTaHaaproM (mamee @OI'OC) no cnenualbHOCTH  CPETHETO
npodeccuonanbHoro obpaszoBanus (nanee CIIO) g  cneumansHocTH  49.02.01
dusnyeckas KyJbTypa.

B ocHoBe yueOHON mucnuminHbl «EcTecTBO3HaHME» JEXKHUT YCTaHOBKa Ha
dhopmupoBaHue y 00y4aeMbIX CUCTEMBI 0a30BbIX MOHATUN (PU3UKU, XUMUU U OUOJIOTUU U
MpPEACTaBACHUNA O COBPEMEHHON €CTECTBEHHOHAyYHOM KapTUHE MHpa, a TaKkKe
BBIpa0OTKAa yMEHUW TMPUMEHSTH IMOJIYYEHHbIC 3HAHUSA, Kak B MPOQPEeCcCHOHATHLHOMN
NESITeTLHOCTH, TaK U JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4.

MHorue moJ0KeHHS, Pa3BUBAEMbIE E€CTECTBO3HAHMEM, PAaCCMATPUBAIOTCS Kak
OCHOBa CO3J]aHUS W HCIOJB30BaHUS HHPOPMALIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX
texHosoruii (MKT) — ogHoro u3 Hanbosiee 3HAYUMBIX TEXHOJIOTHYECKUX JTOCTHKCHHUH
COBPEMEHHOM ITUBUIN3AIIUH.

B ecrectBo3Hanuu GOpMHUPYIOTCS MHOTHE BHUJIBI JEATEIBHOCTH, KOTOPhIE UMEIOT
MeTa NpeAMETHbIN XxapakTep. K HUM B mepByro ouepeib OTHOCSTCS: MOJAEIUPOBAHHE
O0OBEKTOB M TIPOLECCOB, NPUMEHEHHWE OCHOBHBIX METO/JOB TO3HAHMS, CHUCTEMHO-
UHGOPMALIMOHHBIA aHaIN3, (POpMYyJTMpPOBaHHE TUINOTE3, aHAJIU3 M CHUHTE3, CpPaBHEHUE,
o0o0O01IeHne, cUCTeMaTH3alus, BbISBIEHWE MNPUUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCK
aHaJIOrOB, yIpaBiieHHEe 00BEKTaMU U MpoleccaMyd. IMEHHO 3Ta JUCIUIUIMHA MO3BOJISET
NO3HAKOMHUTH Yy4alluXcs C HAyYHbIMM METOJaMU MO3HAHUS, HAy4YUTh HMX OTJIMYATh
TUIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

EctecTBO3HAaHMEe uWMeeT oueHb OoONbIIOE W BCEBO3pACTAIOUIEE  YHCIIO
MEXIMCIUTUITMHAPHBIX CBsI3ed, MpUYEM Ha YpOBHE, KaK MOHSATUIHOTrO ammapara, Tak U
uHCTpyMeHTapus. Cka3aHHOE TO3BOJISIET paccMaTpUBaTh €CTECTBO3HAHHME KaK MeTa
TUCHUIUIMHY, KOTOpas MpPEIOCTAaBISIeT MEXAUCUUILUTMHAPHBINA SI3bIK JIJIS1  OMUCAHUS
HAy4YHOUN KapTHHBI MUPA.

N3yyenne  ecrecTBO3HaHMsIT B NPO(ECCHOHAIBHBIX  00pa3oBaTeIbHBIX
OpraHM3aIUsiX, pEAIM3YIOIUX O00pa30BaTeNbHYI0 MPOrpaMMy CpPEIHEro  OOIIero
obpazoBanusi B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro OOIIEro
oOpa3oBaHusi, HUMEET CBOM OCOOCHHOCTH B  3aBUCUMOCTH  OT  MPOQUIIS
npodeccuonanbHOro 00pa3oBaHUs. OTO BBIpAXKAETCS B COACPXKAHUU OOyUYCHHUS,
KOJIMYECTBE YacOB, BBIIEISEMBIX Ha U3YYEHHUE OTACIBHBIX TEM MPOTPaMMBbI, TITyOUHE UX
OCBOCHHUS y4YallUMHUCsA, OOBeME U XapakTepe TMPaKTHUECKUX 3aHATHUH, BHUIAX
BHEAYAUTOPHOU CaMOCTOSTEIILHON paOOTHI.

Teopernueckue cBeIEHUS MO €CTECTBO3HAHUIO JIOMOJIHSIOTCS MPAKTUYECKUMH U
nabopaTopHBIMU paboTamu.



12. MecTto AMCHUILIMHBI B CTPYKTYpe MPOrpaMMbl  MOATOTOBKH
CIECHHAIHUCTOB CPEIHEro 3BeHA

HNucuunnuna «EcTtecTBo3HaHME» BXOIUT B 0a30BbIA  y4eOHBIM LMK
(obmeoOpa3oBarenbHble  AUCHMIUIMHBI) MPOrpaMMbl  HOJATOTOBKH  CHEIHAIIUCTOB
CPEIHETO 3BEHA.

1.3. TpeGoBaHus K pe3yabTaTaM OCBOEHHUSI YUEOHOI THCIHIIMHBI

Conepxxannie mnporpaMmbl  «EcTecTBO3HaHME» HAIMpPaBICHO Ha JOCTHKECHHE
CHEAYIOUIUX LEJICH:

- OCBOCHHE 3HaHUKW O (QyHIAMEHTANbHBIX (DUINYECKUX, XUMUUYECKUX U
OMOJIOTMUECKUX 3aKOHaX W TMPHUHIUINAX, JIeXKAIMX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHON KapTUHBI MHpA; HAMOOJEe BAXKHBIX OTKPBITHSIX, OKa3aBIINX
OTIPENIETSAIONICE BIMSHUE HAa Pa3BUTUE TEXHUKH W TEXHOJIOTMH; METOJaX HAyYHOTO
TTO3HAHUS TTPUPO/IBI;

- OBJAJCHUE YMEHMSIMHU TPOBOJUTH HAONIOACHUS, TUIAHUPOBATh U BBHITIOJIHATH
OKCIIEPUMEHTHI, BBIJIBUTATh THUIIOTE3bl M CTPOUTH MOJEIH, MPUMEHSTH MOJyYCHHBIC
3HaHUS MO (PU3MKE, XUMUU U OMOJOTUU JJisi OOBSICHEHUsI SIBJICHUM U CBOMCTB BEIECTB;
MPaKTUYECKH HCMONb30BaTh 3HAaHUS MO (QHU3MKE, XUMHUU M OHOJIOTHH; OIIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAIUK;

- pa3BUTUE TO3HABATENIbHBIX HWHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IMpoliecce MpUOOpeTeHus 3HaHUM W yMeHUW 1o (Qu3uKe, XUMUU U
OMOJIOTUM C HUCIHOJB30BAHUEM DPA3NIMYHBIX MCTOYHUKOB HMH(OpPMAIMK U COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

- BOCHHUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH ITO3HAHUSI 3aKOHOB IPHUPOIBL,
UCIOJIb30BAHUS JOCTHKEHHUM B 00J1acTH PU3UKU, XUMUU U OUOJIOTHH Ha 0J1aro pa3BUTHUS
YeJIOBEYECKON  IUBUIM3ALMK; HEOOXOAMMOCTH  COTpPyJIHHYECTBA B  Ipoliecce
COBMECTHOTO BBITIOJTHEHHS 3a]a4, YBKUTEIHHOTO OTHOUIEHUS K MHEHHMIO ONIOHEHTa
npu  OOCYXXJIEHHMM TPOOJIEeM eCTEeCTBEHHOHAy4YHOTO COJEpKaHUsl; TOTOBHOCTH K
MOpaJIbHO-ITUYECKOW  OIIEHKE HCIOJIb30BaHUS HAYYHBIX JOCTHKCHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKPYXAIOIIeH Cpesbl;

- UCTIOJIb30BaHNE MPUOOPETECHHBIX 3HAHUNM ¥ YMEHHUM JJIsl peICHUS MPAKTUYECKUX
3a/a4y B TIOBCEAHEBHOW JKM3HM, oOecrieueHus Oe30MacHOCTH COOCTBEHHOM >KHU3HH,
PaIMOHANILHOTO MPUPOJIOTIONIB30BAHUS U OXPaHbl OKPYXKAIOMIEH cpeibl, BO3MOKHOCTh
NpPUMEHEHHs] 3HAHWM TpU pPEHICHUH 3a/1a4, BO3HUKAIOIIMX B  MOCIEIYIOIIEH
npodeccuoHanbHON NesTETHHOCTH.

OcBoenue cojepkanust yueOHOM aucuurinHbel « EcTecTBO3HAHUE) oOecrneunBaeT
JOCTH>KEHHUE CTYJIEHTAMHU CIIEIYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

- YyBCTBO TOPJAOCTH W YBAXKEHUSI K UCTOPUU U JOCTHXKEHHUSIM OTEYECTBEHHOM
HAyKW; TPaMOTHOE IMOBEJIEHHUE B NPO(ECCHOHAIBHON NEATEeIbHOCTH M OBITYy TMIpH
oOpariieHnu ¢ mpubopaMu U yCTPONUCTBAMHU;

- TOTOBHOCTHh K MPOJIOJDKEHUIO OOpa30BaHMsI W TOBBINICHUS KBaTM(UKAIIMN B
n30paHHONW TMPOPECCUOHATBLHON JESITEIIbHOCTH U OOBEKTUBHOE OCO3HAHHE PO
€CTECTBEHHOHAYYHBIX KOMIETEHIIUN B 3TOM;



- yMEHME  HCNOJIb30BaTh  JOCTHKEHHMS  COBPEMEHHOM  HaykKu |
€CTECTBEHHOHAYYHBIX TEXHOJIOTUM NJIsl MOBBIIMIEHUS] COOCTBEHHOI'O MHTEIIEKTYaIbHOIO
pa3BUTHs B BEIOpaHHOMU MpodecCHOHANbHON NeATENbHOCTH;

- YMEHHE CaMOCTOATEJIBHO J00bIBaTH HOBBIE JIsi Ce0S €CTECTBEHHOHAy4YHbIE
3HaHMUS, UCTIONB3YS JJISl TOTO JOCTYIHbIE HCTOYHUKU MH(POpPMALIUU;

- yYMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHUS B KOMaHJE II0
pelieHunto o0uX 3a1a4;

- YMEHUE YOpPaBJIATh CBOEH I103HABATENILHON JAESITENbHOCTBIO, IPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTI'O MHTEJIEKTYaIbHOTO PAa3BUTHS;

MeTamnpeaMeTHbIX:

- UCTOJIb30BaHNE PA3IMYHBIX BUJIOB MMO3HABATEIBHON AEATEIbHOCTH JJISl PEILICHMUS
€CTEeCTBEHHOHAYYHBIX 3aJa4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOmIroaeHus,
OMMCAHUS, U3MEPEHHUS, FIKCIIEPUMEHTA) Ul U3YUEHHS pPa3IMYHBIX CTOPOH OKpY’Karouiei
JICHCTBUTEIILHOCTH,

- UCIOJIb30BAHME OCHOBHBIX MHTEJJIEKTyaJIbHBIX ONEpaluii: MOCTaHOBKU 33a/1a4H,
dbopmynupoBaHUs ~ TUIIOTE3, aHalW3a W  CUHTE3a, CpaBHEHUs, 000OIICHMUS,
CUCTEeMaTH3allui, BBISBICHUS MPUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCKAa aHaJIOroB,
(dbopMynHpOBaHUSL BBIBOJOB JUISl U3YUYEHHUS PA3IMYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SABJICHUA M TPOLECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJWMOCTh CTaJKUBAThCS B
npodeccuonanbHO chepe;

- YMEHHUE TEeHEpPUpPOBaTh WJEU M OMNpENeisATh CPEICTBA, HEOOXOAMMBIE IS UX
peanuzaium;

- YMEHHE  WCMOJb30BaTh  pa3IUYHbIE  WCTOYHUKH  JJS  TOJYUYECHHS
€CTEeCTBEHHOHAYYHOU MH(OpMAIINH, OLIEHUBATH €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEJCTABIATh MHPOPMALIMIO B Pa3IMYHBIX BUAAX;

- yMeHHE MyOJMYHO MPEACTaBIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBAHUS,
BECTU JMCKYCCHM, JOCTYIMHO W TapMOHHMYHO coOdYeTas cojepXkaHue H (QopMbl
npecTaBIsieMO HHPOpMAIUH;

npeaIMeTHBIX:

- c(hOpMHpPOBAHHOCTh TMPEACTABIEHUNA O POJIM U MECT€ ECTECTBO3HAHUS B
COBPEMEHHON Hay4yHOW KapTHHE MHpa; MOHMMAHHME CYIIHOCTH HaOII0JaeMbIX BO
Bcenennoil siBJeHHI, pOJIM €CTECTBEHHOHAYYHBIX JUCHMIUIMH B (POPMUPOBAHUU
Kpyroszopa u (yHKIIMOHAILHON TPaMOTHOCTU YEJIOBEKa JUIS PELICHUs MPAKTUYECKUX
3ajady;

- BJaJICHUE  OCHOBOIOJIATAIOMIMMH  €CTECTBEHHOHAYYHBIMU  TOHSTHIMH,
3aKOHOMEPHOCTSIMHA,  3aKOHAMH W TEOPUSMHU;  YBEPEHHOE  HCIOJIb30BAHUE
€CTECTBEHHOHAYYHOU TEPMHUHOJIOTUU U CUMBOJIUKH;

- BJIaJICHUE OCHOBHBIMHU METOJ]aMU HAYYHOTO TMO3HAHUS, UCTIOJIb3YEMBIMU B HAYKE:
HaOJII0/ICHNEM, ONMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHusi 00pabaTbiBaTh peE3yNbTaThl W3MEPEHHUH, OOHApYKXHBATh 3aBHCHMOCTH
MEXJy HCCIEAyEeMbIMU BEIMYMHAMHU, OOBSCHATH IOJyYE€HHBIE PE3yJabTaThl U JIENaTh
BBIBOJIBI;

- ¢(hopMHUPOBAHHOCTH YMEHHUS pPellaTh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- cOPMHUPOBAHHOCTh YMEHHUS NMPUMEHSTH MOJIYUYCHHbIE 3HAHUS Ul OObSICHEHUS
YCIIOBUI TMPOTEKaHUS €CTECTBEHHOHAYYHBIX SIBJICHHN B MpPUPOJE, MPOPECCHOHAIBHOM
cdepe u A7 TPUHATHS IPAKTUUYECKUX PEIICHUH B TOBCETHEBHON KHU3HH,

- chopMHpOBAaHHOCTH  COOCTBEHHOW  TMO3WUIMK  TO  OTHONICHHIO K
€CTECTBEHHOHAYYHOUM MH(OPMAIUH, TTOTYyIaeMOM U3 pa3HbIX HCTOUHUKOB.
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1.4. TIlepeyeHb mIUIAHHPYEMBIX PpPe3yJabTATOB O0y4YeHHMs 10 JUCHUILINHE
(mepedyeHb (pOpMHUPYEMBIX KOMIIETEHIIM)

VYyamuiics nokeH o00JanaTh CIASAYIOIIMMHU 3HAHUSMH, YMEHHEM, OIBITOM

ACATCIIBHOCTH.
B pe3sysbrarte nzyuenust yaeOHOM TUCHUIIMHBI 00y4aiomecs J0/KHbI
HaumenoBanue =
HMETh MPAKTHYeCKHI
TeMBbI 3HATH yMeTh
ONBIT
Paznen 1. ®uzuka
Tema 1.1 Mexanuka 3HaTh O MEXaHWYECKOM | YMeTh NpOBOJAUTH UccieaoBanue | CocraBieHUs anro-
JBIDKEHUH, €ro OTHOCH- | JABIKEHHS Tella I0J| JEHCTBHEM | pUTMa pEUIeHHs KHHe-
TENBHOCTU. 3aKOHBI JTUHA- | TIOCTOSHHOW CHIIBI. MaTHYECKHX 3ajad.
muku Hetotona. Cunbsl B | U3mepsats JIMHENKOH n | Pemenus 3amau  mo
NPUPOZIE: YIIPYroCTh, Tpe- | IITaHreHuupkyneM. M3mepenus | teme «KuHemaTuka»

HUE, CHJIa TSDKECTH. 3aKOH
BCEMHPHOT'O  TATOTCHUS.
HeBecomocts. Mexanuye-
ckue konebanus. [lepuon u
yacToTa Kojebanuii. Me-
XaHUYeCKUe BOIHBI. CBOM-
CTBa BOJIH. 3BYKOBBIE BOJI-
Hbl. YJIBTpa3ByK U €ro uc-
IIOJIb30BAHUEC B TCXHHUKEC H
MEIUIIHE

JIMHEMKOM 1 MITaHTeHLIUPKYIEM

Tema 1.2
MonexynspHas
¢busmka u
TEepMOANHAMHUKA

3HaTh OCHOBHBIE ITOJIOXKE-
uugs MKT u ux omneITHOE
obocHoBaHue.  bpoyHoB-
ckoe nBwkeHue. Juddy-
3ut0. PasMepel UM Macchl
MOJIEKYI u arto-
MOB. T ermo0eMKOCTb.
3aKOHBI TEPMOJIUHAMHUKH.
TemnoBele gBUraTeENd |
OXpaHy OKpYXKarolleu cpe-
nel. KITJ[ TermmoBBIX IBU-
raTtenen

YMeTp  U3MEpATH  BJIAXKHOCTD
BO3yXa, HIOBEPXHOCTHOT'O
HATSDKEHUS SKUIIKOCTH

[IpakTudeckuii OnbIT
MPOBEACHUS
CPaBHUTEIBLHOIO
aHAJIN3a Pa3IMIHBIX
TeMIIEPaTypPHBIX LKA

Tema 1.3
OneKTpoauHaMUKa

3HatTh 3IEKTPUYECKOE
B3aUMOJIEIICTBHE.
OneMeHTapHBIN
3aKoH
JIIJIEKTPUY ECKYIO
MIPOHHUIIAEMOCTh Cpenbl.
DneKTpocTaTHIecKoe

ToJie. HampsokeHHOCTb.
IIpuHiMn  cynepno3uuuu
TTOJICH. I'padmaeckoe
n300pakeHme
SIEKTPUYECKUX oJeH.
MaruuTtHOE none
TIOCTOSTHHOT'O MarHuTa u
JIEKTPHUIECKOTO TOKA.
MarunutHas WHITKIHS,
MAarHUTHBIA MOTOK.
SBnenune
3JIEKTPOMAarHUTHOMN
wHAyKIwH. 3akoH Oma it
yJacTKa IenH

3apsiz.
Kymnos,.

Ymers rpaduueckn HM300pakaTh
JNMEKTPHYECKUES M. MArHHTHBIC
[0S MOCTOSIHHOTO MAarHHTa U
JNEKTPHIECKOTO TOKA.

[IpakTuueckuii OnbIT
MIPOBEACHUS
CPaBHUTEIBHOTO
AHAIN3 EKTPUIECKUX
CBOICTB pa3IMYHBIX
MIPOBOTHUKOB

Tema 1.4. Ctpoenue
aToMa M KBaHTOBas

3HaTh KPaTKYIO HCTOPHIO
Ppa3BUTHS PE/ICTABICHIH

Wcnonp3oBath
TEXHUKE

doroapdexr B

[IpoBoauTh
HAOII0ICHUS,
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B pe3yabrare usyueHust y4eOHOIl TMCHUNJIMHBI 00y4al0IIHecs J0IKHBI

HaumenoBanue v
MMeTh NPAKTUYeCKUil
TEeMBbI 3HATh yMeThb
ONBIT
¢u3nka 0 MIPUpOJIE CBETA. — Habmromate ¥ perucTpupoBaTh | IDIAHUPOBATH H
DJIeKTpOMarHuTHast 3apsKEHHBIEC YaCTUIIBI BEITTOTHSTE
MPpUPOJIa CBETA. JKCIIEPUMEHTHI,

3aBUCUMOCTH MEXIY
JUTMHOM BOJIHEI M YaCTOTOM

BBIJIBUTaTh TUIIOTE3bI U
CTPOHTH MOJICITH,

JJIEKTPOMAarHUTHOT O MIPUMEHSITh
W3JTydeHus. 3aKOHBI TIOJTYYeHHBIE 3HAHUS
OTpakKEeHHs U o puznke
TIPEIOMJICHHS CBETA.
doroapdext n
KOPITYCKYJISIpHBIE CBOHCTBA
csera. CTpoeHue atoMa u
€ro IUIaHeTapHasi MOJIENb.
l'unoresa IInanka.
[Tornomenue u
UCITyCKaHHUE CBETa aTOMOM.
CrpoeHne aTOMHOT O s11Ipa.
PangroakTuBHbIE
H3Iy4EHHS U UX
BO3/ICIICTBUE HA KUBBIE
OpTaHU3MBbl. DHEprus
paclIenieHns: aTOMHOTO
anpa. SlnepHas SHepreTika
Tema 1.5 DBomtonus [ToHsITHE O KOCMOJIOTHH. Hcronb3oBaTh pasnuunble | [IpoBonuTh
BCEJICHHOU OBOJIIOLNIO 3BE3]. UCTOYHMKHA T  TOJNy4eHus | HaOIIoJeHHs,
Onepruro ConHIIa 1 3B€37. | €CTECTBEHHOHAYYHON IUTAHUPOBATh U
IIpoucxoxnexue uHpOpMAaLUK, OLECHHBAaTh €€ | BBIIOJHATH
ComnHeuHOM cUCTEMBI JIOCTOBEPHOCTh 9KCTIEPUMEHTBI,
BBIJIBUTaTbh TUIOTE3bI U
CTPOUTH MOJIEINH,
MPUMEHSTh
MOJTy4EHHBIE 3HAHUS
1o ¢usuke
Paszpea 2. Xumusn
Tema 1.1 OcHoBHBIE 3HaTh MOHATHSA : MIPEIMET YwMmeTpb aHAJIM3UpOBaTh U | Buamenus
TIOHSITUS U 3aKOHBI XMMUH, BEIECTBO, aATOM, HPEACTaBIATh HMH(OOPMAIMIO B | OCHOBOIONATAIOIINMHE
XMMUH MoJeKyaa. XUMUIECKHH pa3INYHBIX BHIAX €CTECTBCHHOHAYYHBIMU
9JIEMEHT U ()OPMBI €r0 HOHSTUSAMH,
cymectBoBanus. [Ipocteie 3aKOHOMEPHOCTSIMH,
1 CIIOKHBIC BEIIIECTBA. 3aKOHAMH U TEOPUAMH;
YBEpPEHHOE
HCTIONb30BaHNE
€CTECTBEHHOHAYYHOMI
TEpPMHUHOJIOTUU U
CHMBOJTUKH
Tema 1.2 3HaTh HWCTOPHUIO OTKPHITHS | YMETh Brnanenns
[epnommuecknit Ilepnoandeckoro 3akoHa AHATM3UPOBATh U MPECTaBIISATH OCHOBOITOJIATaOIIIMHU
3aKOH J.W. MenneneeBbIM. nH(pOpMAaLMIO B pa3INIHBIX €CTECTBEHHOHAaYYHBIMHU
[IpeArnocsUIKY OTKPBITHS BU/IAX MOHSTHSMH,
[epronuaeckoro 3akoHa. 3aKOHOMEPHOCTSIMH,
[onoxxenne aneMenTa u 3aKOHAMH U TEOPHIMI;
CTPOCHHE 3IEKTPOHHOMN YBEpPEHHOE
000JI09KH aToMa. HCTIONIb30BAHKE
ITonoxenue snemenra B €CTECTBEHHOHAYYHOMI
[epnoanaeckoii cucrteme n TEPMHUHOJIOTAU H
€ro cBOIcTBa CHMBOJTUKH
Tema 1.3 Ctpoenue IIpupona xummaeckon YMenue YIPaBJIATH cBoell | Brnanenus
BEIIlECTBa cBsi3u. KoBanieHTHas! CBA3b: | TIO3HABATENLHON EATENBHOCTHIO, | OCHOBOIOJIATAIOIINMHA
HETIONSIpHAst U TIOJISIpHAs. MPOBOJIUTH CaMOOIICHKY YPOBHS | €CTECTBEHHOHAYYHBIMU
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B pe3yabrare usyueHust y4eOHOIl TMCHUNJIMHBI 00y4al0IIHecs J0IKHBI

HaumenoBanue =
HMeTh MPAKTHYeCKHI
TeMBbI 3HATH yMeThb
ONBIT
Wonnas cBsi3b. KatnoHsl 1 | coOCcTBEHHOTO TOHATHSIMH,
aHWOHBI. MeTayeckas MHTEIUIEKTYaJIbHOT O Pa3BUTHUS 3aKOHOMEPHOCTSIMH,
cBs3b. Bomopomnast cBsi3b 3aKOHAMH U TEOPHSIMU;
YBEpPEHHOE
UCTIONIb30BaHKE
€CTECTBEHHOHAY4YHOU
TEPMHUHOJIOTAU H
CHMBOJTUKH
Tema 1.4 Bona. dusnueckue u | OmnpenensiTh >KeCTKOCTb BOJIBI; Bnanenus
PactBopsI XMMHUYECKHE CBOICTBa | pemaTh eCTeCTBEHHOHAYYHBIC OCHOBOITOJIAraroIIIMHU
BOJIbI. 3arpsi3HUTEH BOIBI | 3aJa4H; €CTECTBEHHOHAYYHBIMH
Y CIIOCOOBI OYMCTKHU BOJIBL. | MCIONB30BaTh pasNuYHbIE | MOHSATHUSMH,
Ouznveckre u WUCTOYHWUKH  JUIS  TIONyYEHUS | 3aKOHOMEPHOCTSIMH,
XMMHYECKHE CBOWCTBA €CTEeCTBEHHOHAaY4YHOU 3aKOHAMH U TEOPUSIMI;
pacTBOpoB nHopmanuy, OICHUBATh €€ | YBEPEHHOE
JIOCTOBEPHOCTh UCIIONIb30BaHKE
€CTECTBEHHOHAY4YHOU
TEPMHUHOJIOIUHN U
CHMBOJIMKHA
Tema 1.5 Xumuyeckas peakiusl. Pemate ecTeCTBEHHOHAaY4YHbIE [IpakTHueckuii onbIT
Xumuueckue peakuud | CKOpOCTh Peakiuu U 3a/1a4m; 00paboTKH
(aKTOpBI, OT KOTOPBIX OHA | MCIOJNB30BATh Pa3IMYHbIC pe3y/IbTaToB
3aBUCUT. TeIUI0BOU HUCTOYHMKH IS TIOTYYEHUS HA3MEpEeHuH,
s dexT XxumMmueckon €CTECTBEHHOHAYYHOU O0HapyXHUBaTh
peakiyy. XUMHYECKOe uH(pOpMALUH, OLICHUBATH €€ 3aBHCUMOCTb MEX]Y
paBHOBeCHE JIOCTOBEPHOCTh UCCIEIYEMbIMU
BEJINYNHAMU,
OOBSCHSITH
MOJTy4eHHbIE
pe3yJIbTaThl U IETaTh
BBIBOJIBI
Tema 2.1 Knaccudukanmio Ymers kiaccuduipoBarts | [IpakTudeckuii onbIT
Knaccudukarms HEOPraHUYEeCKUX HEOPraHUYEeCKHUE COCANHEHUS. 00paboTku
HEOpPraHMYECKUX COEIMHEHUH. - OnpenensaTb XMMUYECKHE pe3yJIbTaToB
COEIMHEHUI XUMHUYECKUE CBOMCTBA CBOICTBAa OCHOBHBIX KJIACCOB HU3MEPEHUI],
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COSIMHEHUH B 00HapyXHBaTh
HEOPraHUYECKUX CBETE TEOPUHU 3aBHCHMOCTb MEXKIY
COEIMHEHUI B CBETE JIIEKTPOINTUYECKON HCCIIEyEMbIMU
TEOpUHn JMCCOLALIN BEJINYNHAMH,
3JEKTPOITUTHYECKOM OOBSACHITH
JIMCCOIMALINN MOJTy4eHHBIE
pe3yJIbTaThI U IETIaTh
BBIBOJIBI
Tema 2.2 Metamisl 1 | MeTasuibl. Obume | YMmerp obpabateBaTh | [IpakTHyeckn
HEMETaJUIBI CIIOCOOBI TIOYYEHHS | PE3yIbTaThl WU3MEPEHUH, | OLICHUBAThH
METaJIJIOoB. CrutaBel: | 0OHapyXHUBaTh 3aBUCHMOCTb | JOCTOBEPHOCTD
YepHBIC U IBETHEIE. MEXIY WCCIEIYeMbIMH | €CTECTBEHHOHAYIHOH
Koppozus metamioB u BEIMYMHAMU, OOBSICHATH | MH(pOpMAIIH
CITOCOOBI 3aIUTHI OT HEe. MOJIyYCHHBIE  PE3YAbTaTBl |
JieTIaTh BBIBOJBI
Tema 3.1 [IpenensHBIC T YwMmerb obpabateBaTh | [IpakTrdaeckuii ONBIT
YraeBoaoposs! HeTIpeeTIbHbIC pe3ynbTaThl W3MEpEHUH, | OLCHUBATh
YTIIEBOZOPOIBI. 00HapyKUBaTh 3aBUCHMOCTb | JOCTOBEPHOCTD
[Ipumenenne MEXIY UCCIEIYeMbIMH | €CTECTBEHHOHAYIHOH
YTJIEBOZIOPOJIOB B BEJIMYMHAMH, OOBSCHATH | MH(pOPMAINH;
OpTraHWYeCKOM CHHTE3E. MOJIyYCHHBIE ~ PE3YAbTAaTBl |
JieTaTh BHIBOIBI,
Tema 3.2 Crpoenne n xapaktepusle | OnpenensTs CBOWCTBa CIUPTOB, | IIpakTW4ecKuii ombIT
Kucnoponconepkamy | XuMHYIECKHE CBOWCTBA KapOOHOBBIX KHCIIOT U OLICHNBATh
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B pe3yabrare usyueHust y4eOHOIl TMCHUNJIMHBI 00y4al0IIHecs J0IKHBI

HaumenoBanue =
HMeTh MPAKTHYeCKHI
TeMBbI 3HATH yMeThb
ONBIT
€ OpraHn4ecKue CIIUPTOB, KapOOHOBBIX CIIOXHBIX 3(HPOB. JIOCTOBEPHOCTh
BEIIleCTBa KHCIIOT M CIIO’KHBIX €CTECTBEHHOHAYIHOH
3¢upoB nHpopmanuy;
Tema 3.3 AMWHBI, aMUHOKHCIIOTBI, [IpumensTh NONTyYeHHbIE 3HaHUsT | BiiajgeHue oCHOBHBIMU
A3zoTconepxanue 6enku. CtpoeHue u JUIsl OOBSICHEHHUS yCIIOBUI METOaMH Hay4HOT'O
OpraHH4ecKue Ouonoruueckast GyHKIHS MPOTEKaHUs TIO3HAHUS,
COETMHEHUS 0enkoB €CTECTBEHHOHAYYHBIX SBJICHUH B | UCIIOJIBb3yeMbIMU B

npHupoze, TPoPeCcCHOHATHHON

HayKe: Ha6J'IIO}IeHI/IeM,

cdepe u I TPUHATHS OIUCaHMEM,
MPAaKTUYECKUX PELICHUH B HU3MEpEHUEM,
MOBCEAHEBHON KHU3HU 9KCHEPUMEHTOM
Tema 3.4 Xumus u XuMUs U OpTaHu3M IIpumensTh nonydeHHsle 3HaHUA | [IpakTHUecKuii ONbIT
KU3Hb. yenoBeka. XUMHUYECKHe JUIsl OOBSICHEHHUS YCIIOBUI OLIEHUBATh
Xumust B ObITY 3JIEMEHTHI B OpraHu3Me MPOTEKAHUS JIOCTOBEPHOCTh
yenoBeka OCHOBHEBIE €CTECTBEHHOHAYYHBIX SIBJICHUH B | €CTECTBEHHOHAaYYHOI
YKM3HEHHO HEOOX OJTMMBbIe npupoe, npodecCHoHaTLHOMI nHpopmanuu
COEJJMHEHUs: OeNKy, cdepe U Ui TPUHATHS
YTJIEBOJBIL, KHPBI, MPAaKTUYECKUX PEIICHUN B
BUTAMUHBI MIOBCEAHEBHOM KU3HU
Pazpnes 3. BuoJorus
Tema 1.1 Beenenue MeTtoabl HaydHOTO Hcnonp30BaTh pa3nuyuHble BUbI Bnanenus
TMO3HAHUS B OHOJIOTHH. MI03HABATENILHOMN J1€ATEIbHOCTH OCHOBOIOJAraroyuMu

JKuBas npupona xak
O0BEKT M3Yy4eHUS

JUTS peIeHust
€CTECTBEHHOHAYYHBIX 3aJad,

€CTECTBEHHOHAYIYHBIMHU
IIOHATUAMMU,

6uonoruu. Merozsl MPUMEHEHNE OCHOBHBIX METOJIOB | 3aKOHOMEPHOCTSAMH,
UCCIIEZIOBaHUS KUBOM No3HaHus (HaOMOaeHYS, 3aKOHaMU U TEOPHSAMUY;
HPHUPOIBI B OMOIOTHH. OIMCaHMs, U3MEPEHUS, YBEpPEHHOE
OmnpenencHue XU3HU U 9KCMEPUMEHTA) AJISl U3yICHUS UCTIONIb30BaHNE
YPOBHH OpraHHU3allU Pa3INYHBIX CTOPOH OKPYKAIOIIEH | eCTeCTBEHHOHAYYHOU
KHU3HU JEHCTBUTETBHOCTH TEpPMHUHOJIOTUU U
CHUMBOJTUKH

Tema 1.2 Knetka 3Hath KiIeTouHyIo Teopuio | IlpumensTs momyueHHsle 3HaHUS | Bramenus
CTPOCHUS OPTaHU3MOB. JUIsL OOBSICHEHHUS yCIIOBUI OCHOBOITOJIAraroIMHU
CrpoeHue KIeTKH: MPOTEKaHUs €CTECTBEHHOHAYYHBIMU
OCHOBHBIE OPTraHOM/BI U MX | €CTCCTBCHHOHAYYHBIX SIBJIGHUH B | TOHATHAMH,
¢bynkiuu. [lenenue npupoje, npodhecCUuoOHABHOM 3aKOHOMEPHOCTSIMH,
KIeTKH bronoruyeckoe cepe U U1 IPUHATHS 3aKOHaMH U TEOPUAMH;
3HAa4YEHHE XUMHIECKUX MPaKTHYECKUX PEIICHUN B YBEpPEHHOE
3JIEMEHTOB. MIOBCEJHEBHOM JKU3HU UCTIONIb30BaHKE
Heopranuueckue €CTECTBEHHOHAYYHOMI
BEIIIECTBA B COCTAaBE TEPMHUHOJIOTUU H
knetku Heknerounoe CHMBOJTUKH
CTPOCHHE, )KU3HEHHBIN
LIUKJI ¥ €TO 3aBUCHMOCTb
OT KJIETOYHBIX (popM
KU3HU

Tema 1.3 Opranuszm 3HaTh MHOTOOOpa3ue [IprmMeHnsaTh TONy4YeHHBIC 3HaHUS | BrmageHus
opraau3zMoB. OOMeH U OOBSICHEHHS YCIIOBHA OCHOBOIIOJIATAIOIIIAMHA
BEIIIECTBOM U SHEPTHEH C MPOTEKAHUS €CTECTBEHHOHAYIHBIMH
OKpY’KaloIIei cpemoi. €CTECTBCHHOHAYYHBIX SBJICHUI B | TOHATUAMHU,
Hacnencreennocts npupo/e, npoecCUoHALHOM 3aKOHOMEPHOCTSIMH,
M3MEHYHMBOCTb, cdepe u i TPUHATHS 3aKOHAMH U TEOPHIMI;
3aKOHOMEPHOCTH NPAKTUYECKUX PEeLICHHUH B YBEpPEHHOE
HacJeJ0BaHUs, TIOBCETHEBHOMN JKU3HH UCTIONIb30BAHKE
ycTaHOBIICHHBIE [ . €CTEeCTBEHHOHAYYHOH
Menaenem u T. Mopranom TEPMHHOJIOTUH U
(Ha mpumMepe CHMBOJTUKH

HacCJICAOBAHUA Y ‘IeHOBeKa)

Tema 1.4 Bun

3HATh IOHATHE BHJa, €ro

Hcnonn3oBath Ppa3JIMIHbIC BUJbI

Wmets npakTudeckuit
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B pe3yabrare usyueHust y4eOHOIl TMCHUNJIMHBI 00y4al0IIHecs J0IKHBI

HaumenoBanue v
HMETh MPAKTHYeCKHI
TEeMBbI 3HATD yMeTh
ONBIT
kputepud. [1omymsus Kak | MO3HABATEIBHOMN JIESITEIPHOCTH OITBIT 00Pa0OTKU
CTPYKTYpHAs CITUHUIIA JUTSL PEIICHUS PE3yIaBTATOB
SBOMIOIMHU. Teoputo €CTECTBEHHOHAYYHBIX 3a]1a4, HU3MEpCHUH,
SBOJIIOIMU OPTraHUYECKOro | MPUMEHEHUE OCHOBHBIX METOAOB | OIpe/ecHHe
mupa Y. JlapBuHa Mo3HaHUs (HAOIOACHUS, 3aBUCUMOCTH MEX]Y
T'unoresst OITUCAaHMUs, U3MEPEHUS, HCCIIETyEMbIMU
TIPOUCXOXKICHUS KU3HH. IKCIICPUMEHTA) JUTS H3YUCHHUS BEJIMYUHAMH,
VcnokHeHUE JKUBBIX Pa3IMYHBIX CTOPOH OKPYKAIOMICH | OOBACHITH
OpraHU3MOB Ha 3emiie B JIEUCTBUTEIIHLHOCTHU MOTyYCHHBIC
TIpoLIeCCe IBOIIOIUH. pe3yNbTaThl U JIENaTh
AHTpOIOTeHe3 U ero BBIBOJBI
3aKOHOMEPHOCTH.
JoxazarenscTBa pojcTBa
YyeJIoBeKa ¢
MJIEKOIIUTAIOIIIUMU
SKMBOTHBLIMHA
Tema 1.5 3HaTh TpeaIMeT W 3aJaud | YMeTh aHajnu3upoBaTh W | Bmanenus
DKOCHUCTEMBI 9KOJIOTMH:  Y4eHHe 00 | MpencTaBisATh MH(OOPMALUIO B OCHOBOIIOJIArafoIIMH
9KOJIOTHUECKUX (DaKkTopax, | pa3sInYHbIX BHIAX €CTECTBEHHOHAYYHBIMH
y4eHHe O cooOIIecTBax [TOHSATUSIMH,
OpPTaHU3MOB, yY€HHE O 3aKOHOMEPHOCTSIMH,
ouochepe 3aKOHAMH H TCOPUAMH,
Okonoruueckue (aKTopEl, YBEpEeHHOE
0COOEHHOCTH X HCIIOJIb30BaHNeE
BO3JEUCTBHSI. €CTECTBEHHOHAYYHOMI
TEPMHUHOJIOTHH U
CHMBOJINKH
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2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI TUCHUTITHHBI H

BU/IbI Y4eOHOH padoThI

Bun yueOHoli padoTsl

0O0BbeM yacoB

MakcumajabHas ydeOHasi Harpy3ka (Bcero) 108
Oo0s3aTenbHasi ayIMTOPHAs y4eOHAas Harpys3ka (Bcero) 72
B TOM YHCJIC:
3aHATHS JIEKIUOHHOT O TUTIA 24
TMPaKTUYECKUE 3aHATHUS 24
J1a00PATOPHBIC 3aHATHS 24
CamocTosiTeibHas padoTa o0yuarmerocs (Bcero) 32
Koncynpranumu 4
Juddepennn-

HpOMe)KyTO‘IHaiI aTrecrauuia

pOBaHHBIN 3aUeT

2.2. CTpyKTypa AMCUMILINHBI

KoanuecTBo AyAMTOPHBIX YaCOB

CamocrosiTena

HaumeHOBaHuUe pa3/ie/0B U TeM Bcero TeopeTnueckoe

IIpakTH4eckue u
JabopaTopHbIe

o0y4yeHue
3aHSATHUS

bHasi padoTa
CTyJeHTa
(uac)

Paszgen 1. ®usuka

16

Tema 1.1 Mexannka

4

Tema 1.2 MonekynsipHast pusuxa u
TEPMOAMHAMHUKA

Tema 1.3 DnekTponuHaMuKa

Tema 1.4. CtpoeHune aToMa ¥ KBAaHTOBAast
¢busmnka

Tema 1.5 DBomrorusa BCeneHHON

4
4
2
2

w w
Blo| v [~ ~ [N

Pasznea 2. Xumusn

'_\
ST T B T Fe)

[N

6

= =
LRSI LSS IR =

Tema 1.1 OcHOBHBIE IOHATHSA ¥ 3aKOHBI
XUMHH

Tema 1.2 Tlepuoandeckuii 3aKoH

Tema 1.3 Ctpoenue BelecTBa

Tema 1.4 Bona. PactBopsr

NN

Tema 1.5 Xumuueckue peakiun

Tema 2.1 Knaccudukanus
HEOPTaHWYECKUX COCTUHEHHI

Tema 2.2 MeTajuisl 1 HEMETAILUIBL

Tema 3.1 YrneBomopois

Tema 3.2 Kucnoponacoaepixariune
OpraHNUYECKUE BEIIECTBA

o (BB DN (NOaBRIN N

N R
1

B (NN

I e N

Tema 3.3 A3otcoaepikaiiue
OpraHUYECKUE COSTUHEHNSI

[EEN
N

N

Tema 3.4 Xumus U )KU3Hb.
Xwumus B ObITY

Pasnea 3. BuoJsiorus 33

[y
(op]

[y
o

Tema 1.1 Beenenue

Tema 1.2 Knerka

Tema 1.3 Opranuzm

Tema 1.5 DxocucreMbl

RPlRRlwlk~N -
INFNE I N T

NINININN

5
9
5
Tema 1.4 Bun 7
7
4

Kouncynpranmmn

Bcero mo tucuiinHe 108
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2.3. TemaTH4YeCKHUii NJIAH U coJep:KaHNe YUeOHOH TUCIUTITHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepnajia, IpaKkTHieckue padorsl, O6be | Ypos
pa3aeioB H TeM caMoCTOsiITeIbHasi padoTa 00y4aromuxcsi, Kypcopasi padora (eciau M €Hb
NpeayCMOTPEHA) 4aco | ocBoe
B HHS
1 2 3 4
Pa3nen 1. Dusuka 32
Tema 1.1 Coaep:xanue y4eOHOro MaTepuasia 7
Mexannka Jlexnuu 1
1| Mexanuueckoe JBW)KEHHE, €ro OTHOCHTEIBHOCTb.  3aKOHBI
nuHamukd Heiorona. Cuibl B mpUpofe: YIPYrocTh, TPEHHE, CHUiia
TSDKECTH. 3aKOH BCEMHUpHOro TsaroteHus. Hesecomocth. Mmryibc. 05 12
3aKOH  COXpaHEHWs] HMMITyJlbca W  PEaKTHBHOE  JIBU)KEHHE. ' '
[loreHnuanbpHas ¥ KUHETHYECKass OJHEPrHs. 3aKOH COXpaHEHHS
MeXaHW4ecKol sHeprun. PaboTa v MOIIHOCTB
2| Mexannueckue koneOanms. [leppog W yactora KoJeOaHUIL.
Mexanuueckue BOdHBL. CBOWCTBA BOJMH. 3BYKOBBIE  BOJIHBIL. 0,5 1
VYbTpa3ByK ¥ €ro MCIONb30BaHNE B TEXHUKE U MEANIIIHE
IIpakTyeckue (J1abopaTopHbIe) 3aHATHS
1| Hccnenosanue ABUKEHHUS TeJIa MO I€HCTBUEM ITOCTOSHHON CHIBI
2| V3y4yeHue 3aKOHA COXPaHEHUS UMITYJIbCA ¥ PEAKTHBHOT'O JIBUKEHHS 4
3| M3mepeHus TMHEHKON U ITaHT€HIUPKYJIEM
4| M3mepeHus JIMHEHKON M ITaHTeHIUPKYJIEM
CamocrosTenbHas pabota 00yJarouxcs
1.CocraBnenue anroputMa pelieHus KHHEMaTHUeCKUuX 3ajad. Perenue 2
3a1a4 no reme «KnHemartukay
Tema 1.2 Conep:xkaHue y4eOHOro MmaTepuaJia 7
MouJiekyasipHast Jlexkuuu 1
¢pusuxa u 1| OcuoBuple mnonokenuss MKT u uX omnelTHOE 00OCHOBaHUE.
TepMOIUHAMHUKA Bpoynosckoe nemxenune. Juddysus. Pasmepsr u Macchl Moekyn u 0,5 1
aToMoB. Kanmsipasie sBnenus. TemnoemkocTs. TemiooOMeH.
2| 3akoHBl TEpPMOAMHAMHKH. TemIoOBble JABUTATed M OXpaHa 05 19
okpy>katomieit cpensl. KITJ[ TermoBeIx aBuratesnei ! !
IIpakTuyeckue (J1a00paTopHbIE) 3aHATUS
1| M3mepenHne BIaXHOCTH BO3TyXa 4
2| V3amepeHre NOBEPXHOCTHOI'O HATSHKEHUS )KUIKOCTH
CamocrosTenbHas paboTta 00yJaromuxcs 2
1.CpaBHUTENBHBIN aHAIN3 PA3IMYHBIX TEMIIEPATYPHBIX IIKaJI.
Kouncyabranust 2
Tema 1.3 Conep:xkaHue y4eOHOro MaTepuaJia 7
DJIeKTPOANHAMMKA Jlexuuu 1
1| DnexkTpuyeckoe B3aUMOACHCTBHE. OIIEMEHTApHBIN 3apsn. 3aKoH
Kynona. Husnexkrpuueckas MIPOHULAEMOCTh Cpelibl.
DJIeKTpOCTATUIECKOE osne. HanpsbkeHHOCTb. [MpuHIun 0,5 1,2
cymneprosunuu nonei. ['padudeckoe m300pakeHUE IIIEKTPUIECKUX
noJyien
2| MarHuTHOe 1oJIe TIOCTOSHHOTO MAarHWUTa W JIEKTPUYECKOrO TOKa.
MaruutHas UHIYKIIMS, MarHUTHBIN MHOTOK. SIBnenue 0,5 2
9JIEKTPOMAarHUTHON MHIYKIMH. 3akoH OMa JUIs yJacTKa [elH
IIpakTuyeckue (J1a0opaTopHbIe) 3aHATHS
1| Wsydenue 3axona Oma 1is ydacTKa [ETH 4
2| M3yuenue sBICHUS dJIEKTPOMATHUTHON UHIYKIHN
CamocrosiTenbHas paboTa 00yJaroImuxcs
1.CpaBHUTENBHBIA aHANMHW3 DJJEKTPUYECKUX CBOWCTB  Pa3IMYHBIX 2
TIPOBOTHIKOB
Tema 1.4 Conep:kaHue y4eOHOro MaTepHuasa 5
Ctpoenue aTtoma u Jleknun 1

14




KBaHTOBas pu3nka

1| Kpatkass wcTopusi pa3BUTHA TPEICTABICHUH O TPHUPOJAC CBETa.
DJIeKTpOMarHuTHas MpUpojia CBeTa. 3aBUCHUMOCTh MEXKAY UIMHOM
BOJIHBI M YacCTOTOM AJIEKTPOMATHUTHOTO HW3IMYYEHHs. 3aKOHBI
OTpaKeHHs | TIperiomiieHus cBeta. PoTor(eKT U KOPITYCKYIISIPHBIS
CBOIiCTBa CBETa

0,5

2| CtpoeHne aToMa M €ro IuiaHerapHas mozenb. [ wumoresa IlmaHka.
[ornomenne u ucnyckanue ceera aroMoM. CTpoeHHE aTOMHOIO
aapa. PannoakTuBHBIE W3TydeHHS M HMX BO3JICHCTBHE Ha JKUBBIE
OpTaHU3MBbl. DHEpPrus pacUICIUIEHUs aTOMHOro sjapa. SlaepHas
SHepreTuka

0,5

1,2

IIpakTnyeckue (;1adopaTopHbIie) 3aHATHS

1| Ucnonw3oBanue GoTodPPeKkTa B TEXHUKE

2| Habnronenue u perucTparyy 3apspkeHHBIX YaCTHIT

CamocrosTenbHas pabota 00yJarouxcs
1.Dkonorudyeckue mpoOJieMbl, CBA3aHHBIE C UCIIOIB30BAaHUEM SJIEpPHOMN
SHEpPreTUKU

Tema 1.5
IBoaIonus
BCEJEHHOI

Conep:xanue y4eOHOro MaTepuasa

Jexnun

1| Hama 3Be3nnHas cucrema — ["anaktuka. beckoneunocts BeeneHHONM.
TTonsiTHE 0 KOCMOJIOTHH

2| DBomrotus 3Be3n. Oueprus ConHia ¥ 3Be3d. [IpoucxoskieHue
CoHeYHOH CUCTEMBI

1,2

IIpakTHYeckue (J1abopaTopHbIe) 3aHATHSA

1| TepmosiepHbIil cCHHTE3

CamocrosTenbHas pabota 00yJarouxcs
1. Koncnekt «O0Opa3zoBanue miiaHeTHbIX cucteM. CoJTHEe4Has CHCTEMa)

Pazgen 2. Xummus

Tema 1.1
OcHOBHBIEC OHATHS
M 3aKOHBI XUMHHU

Conep:xkaHue y4eOHOro MmaTepuaJia

Jexuuu

1| Ilpenmer
DJIEMEHT
BEILIECTBA.

xumud. BemectBo. AtoM. Monekyna.  XUMHYECKHUHA
u  Qopmsl ero cymecrBoBanus. [IpocTbie W CIOXKHBIE

CamocrosTenpHas paboTra 00yJaromuxcs

1.CucremaTtnyeckas mpopaboTKa KOHCIEKTOB
JUTEpaTypbl,  JOMOIHUTENBHOW JIHTEPATYpBI,

pexoMeHaanuii mpemnogaBaTens.

3aHATHH, Yy4eOHOM
C HCHOJb30BAaHHUEM

Tema 1.2
Iepuoanyeckuii
3aKOH

Conep:kaHue y4eOHOro MaTepuaJia

Jlekuuun

1| Orxpeitrie  Ilepumommueckoro 3akona J.W.  MeHaeneeBbIM.
IIpennoceuiku otkpeitus  llepuonnyeckoro 3akoHa. IlonmoxkeHue
JJIEMEHTa W CTPOCHHE DIIEKTPOHHOM 00004kM aToma. [lomoxenue
a1eMeHTa B [lepuoauueckoil cucteme v ero CBONCTBa

CamocrosiTenbHas paboTta 00yJaromuxcs
l.Cucrematnueckass mpopabOTKa KOHCIIEKTOB

JUTEPaTypBHl, JOTIOJIHUTENIBHON JIUTEPaTyPHI,
PEKOMEHIALNN TIPeroJaBaTens.

Koncrmekt: «OtkpriTre [leproandeckoro 3aKoHa M €ro 3Ha4YeHHEe.
Koncnext «CtpoeHre 31eKTPOHHON 000I09KH aToMay.

3aHATUH, y4eOHOM
C HCIIOJb30BaHHEM

Tema 1.3
CTpoeHne BelecTBa

Conep:xaHue y4eOHOro MaTepuaJia

Jleknun

1| Ipupona xumudeckor cBs3u. KoBaleHTHas CBsI3b: HENONApPHAS U
nonsipHas. MonHas cBs3b. KaTvoHBl M aHMOHBL. Mertamuinyeckas
cBsA3b. BogoponHas cBs3b.

IIpakTuueckue (1a00paTopHbIE) 3aHATHS

l| IIpupona XUMHUYECKOH CBS3H

CamocrosrensHas pabota oOyJarommxcs
l.Cucremarnueckass TmpopabOTKa KOHCIIEKTOB
JUTEpaTypsl,  JIONOJHUTENBHOH JIMTEpaTypHl,
pEeKOMEHIALNN TIPerojaBaTes.

3aHATHH, y4eOHOH
C HCIOJNB30BaHUEM

Tema 1.4 Bona.

Conep:xaHue y4eOHOr0 MaTepuaJia
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PacTBOpBI

Jexnun

1| ®usnveckue ¥ XUMHUYECKIIEC CBOWCTBA BONBL. 3arps3HUTEIH BOABI U
CTIIOCOOBI OYHMCTKH BOJTBL.
duznyecKkre U XMMHUYECKUE CBOMCTBA PACTBOPOB.

IIpakTnyeckne (;1a0opaTopHbIe) 3aHATHS

1] Onpenenenue 5KecTKOCTH BOJIBI

CamocrosTenbHas padota o0ydaronmxcs

1.Cucrematuueckass TpopabOTKa KOHCIIGKTOB 3aHITHH, Yy4eOHOM
JUTEPATYpPhl,  JOMOJHHUTEIBHOW JIMTEPATYpPhl, C HCIOIb30BAHUEM
PEKOMEHAINIA TIperojaBaTes.

KoHcmekT « ArperaTHBIC COCTOSIHHS BOJABI M €€ TIEPEXOMbl U3 OIHOTO
arperaTHOrO COCTOSIHUSA B IPYTOe».

Tema 1.5
XuMu4yeckne
peakuuu

Conep:xanue y4eOHOro MaTepuasia

Jexnun

1| Xumuueckas peakius. CKOpoCTh peakiiui U (HaKTOPbl, OT KOTOPHIX
OHAa 3aBHCHUT. TermtoBoi 3(h(HeKT XUMUUECKOW Peakuu. XUMUICCKOE
paBHOBecHE

1,2

CamocrosTenbHas paboTa 00y4Jarommxcs

1.CucremaTnyeckass TpopaOdOTKa KOHCICKTOB 3aHATHH, y4eOHOU
JUTEpaTyphl,  JIOTOJHUTEIBHOW JIUTEPATyphl, C WCIOJIb30BAHUEM
pEKOMEH/IalMi MTpenoaaBaTedIsl.

CocraBnenve mpe3eHTanuii: «THUIBI XUMHYECKOW CBsI3W», «THIIBI
KPHUCTAITIMYECKUX PEIICTOKY.

CocraBnieHue 3JIEKTPOHHBIX W 3JeKTporpaduyeckux (Gopmys aToMoB
XMUMHYECKHUX DJIEMEHTOB.

Tema 2.1
Knaccuduxanus
HEOPraHu4ecKUux
coeqMHEHN I

Conep:kaHue y4eOHOro MmaTepuaJia

Jlekuuun

1| Krnaccudukauus HEOpraHUUECKUX COSANHEHU.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB  HEOPraHUYECKHX
COCIMHEHUI B CBETE TEOPUHU IEKTPOIUTHUECKON AUCCOLUALIMH.

CamocrosTenpHas paboTra 00yJaromuxcs

1.Cucremarnyeckass Tpopa0OTKa KOHCIICGKTOB 3aHSATHH, Yy4eOHOU
JUTEpaTyphl,  JIOMONHUTENBHONW JIMTEPATyphl, C HCIOIb30BAaHUEM
pEKOMEH 1Al IpenojaBaTessl.

Tema 2.2
MeTaiabl 1
HEeMeTAJLIBI.

Conep:xaHue y4eOHOro MaTepuaJia

Jlekuuun

1| Meramisl. O6uue crnocoOsl momydeHus: MeTayuioB. CIIIaBbl: YepHBIE
U LIBETHEIE.
Koppozust MmeTanioB u ciocoObl 3aIUTHI OT Hee.

1,2

IIpakTuyeckue (J1a0opaTopHbIE) 3aHATHS

1| O6mas xapakrepucthka MetayuioB. OOmIas  XapaKTepHCTHKA
IJIABHBIX TIOATPYNIT HEMETAJUIOB Ha IIPUMEPE TaIoreHOB.

CamocrosiTenbHast paboTa 00yJaromuxcs

1. Koncriekr omHoii u3 TeM: «OKHCIUTENBHO-BOCCTAaHOBHUTENIBHbIC
peaknum», «BaxHelmme CoeIMHEHHS METAUIOB M HEMETAUIOB B
NPUPOAE M  XO3SMCTBEHHOM JAEATENBHOCTH YENOBEKay, «3ammTa
OKpY)Kafollei cpeipl OT 3arpsi3BHEHUS TSOKEIBIMH — METaJUIaMH,
COEJMHEHUSIMH A30Ta, CEPBI».

Tema 3.1
Yraesoaoponsl.

Conep:xaHue y4eOHOro MaTepuaJia

Jleknuu

1| llpenenbHble W HeNpeAenbHbIE  yrieBogopoxasl. lIpuMeHeHme
YTJIEBOZIOPOJIOB B OPTaHMYIECKOM CHHTE3E.

IIpakTuyeckue (J1a6opaTopHbIE) 3AHATHS

l| OO6m1as xapaKTepUCTHKA YrIIEBOOPOIOB

CamocrosiTenbHast paboTa 00yJaroImuxcs
1.Koncnekt «IIpupoaHbie HICTOUHUKH YTIIEBOIOPOAOBY.

Tema 3.2
Kucaoponconep:xang
He OpraHuvecKne
BellecTBa

Conep:xaHue y4eOHOr0 MaTepuaJia

Jexknuu

1| Crpoenne w® XapakTepHble XHMHYECKHE CBOMCTBa CIIHPTOB,
KapOOHOBBIX KHCIIOT W CIIOXHBIX 3()HPOB.

1,2

IIpakTnyeckne (11a00paTopHbIe) 3aHATHS

N I
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1| CpoiicTBa ¥ TpUMEHEHHS CIHPTOB, KapOOHOBBIX KHCIOT W
CIIOHBIX 3(HPOB.

CamocrosrensHas pabora oOydarommxcst
l.Cucremarnueckass Tnpopa0OTKa KOHCIIEKTOB 3aHITHH, ydeOHOU
JUTEpaTyphl, JOMOJIHUTEIBHOW JINTEPAaTyphl, C HCHOJIH30BaHUEM

PEKOMEHIALNHA TIperoiaBaTesl. 1
CocraBnenne T1abmuubsl «CTpoeHHME M XapaKTEepHbIE XUMHYECKHE
CBOIMCTBAa MpE/ACTaBUTENEH  KHUCIOPOACOJACPIKAIINX  OpraHHYECKUX
COEAMHEHUI»
Tema 3.3 Conep:xaHue y4eOHOT0 MaTepuaJia 6
A3oTconep:kaimue Jexnun 1
OpraHu4ecKue 1| AmuHbl, aMUHOKUCIOTHI, Oenku. CTpoeHHE U OHOIOrHUECKast 1 12
coeTHHEHHUsI (GyHKIMS OSITKOB '
IIpakTnueckue (1abopaTopHbie) 3aHIITHS
AMWHBI, aMHHOKHUCIIOTBI, OEJIKH. 4
CrpocHue u Onomoruueckas (GyHKIUS OSITKOB
CamocrosTenbHas paboTa 00y4Jarommxcs
1.CucremaTnyeckass MpopadOTKa KOHCICKTOB 3aHATHH, yducOHOM
JUTEPaTyphl, JOMOJIHUTEIBHOW JIUTEPATyphl, C HCIOJIb30BAaHUEM
peKoMeHIalui mpernoaaBaTess. 1
Cocrapnenue T1aOmuubpl «CTpoeHHME M XapaKTEepHble XUMHYECKHE
CBOIICTBa [IpeICTaBUTENeH a30TCOJEpKALLUX OpPraHUYECKHUX
COEIMHEHUINY.
Tema 3.4 Conep:xkaHue y4eOHOro MmaTepuaJia 2
XumMus v KU3Hb Jlexuuu 1
Xumus B ObITY 1| Xumus n opraHusM denoBeka. XMMUUYECKUE JICMEHTHl B OpraHu3Me
yenoBeka OCHOBHBIE KU3HEHHO HEOOXOMMBIE COEIMHEHHS: OENIKH, 1 1,2
YTJIEBOJbI, JKUPBI, BATAMUHBI
CamocrosTenpHas paboTra 00yJaromuxcs
1.Cucremarnueckass mnpopabOTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM 1
JUTEPATyphl, JOMOIHUTEIBHOW JIUTEPATypbl, C HCIOJIb30BAaHUEM
PEKOMEH 1Al IIPenoiaBaTessl.
Koncyabranus 1
Paznen 3. buosorus 33
Tema 1.1 BBenenue Conep:xaHue yueOHOro MaTepHuaa 5
Jlexuun 1
1| Merons! HayyHOro THO3HaHHMA B Owonoruu. JKuBas mpupozma Kak
00BeKT u3ydeHUs Ouormoruu. MeTombl HCCIENOBaHUS KUBOU 1 12
npupoAs! B 6uonoruu. OnpeaeneHne XKU3HA U YPOBHU OpraHU3aIuu '
KU3HU
IIpakTuyeckue (11a00paTopHbIE) 3aHATUS 2
1| JKuBast mprpona Kak 0OBEKT H3YUEHHS OMOIOTHH
CamocrosiTenbHast paboTa 00yJaroImuxcs
l.Cucrematndeckass TpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOI
JUTEpaTyphl, JOMOIHUTEIBHOW JINTEPATYpbl, C HCIOJIb30BAaHUEM
PEKOMEHIALNN TperoiaBaTes. 2
Koncmexkt «MeTonpl HCCIIeIOBaHUS KUBOW MPHPOABI B OHOIOTHIY,
«EcTecTBeHHOHay4YHass KapTHHA MHpa B NPAKTHUECKOW NEATENbHOCTH
JTIIOAEH»
Tema 1.2 Knetka Conep:kaHue y4eOHOT0 MaTepHuaja 9
Jlexuuu 3
1| Knerounast Tteopuss cTpoeHHss opraHm3MoB. CTpoeHHE KIIETKH:
OCHOBHbIE OpraHowjasl W nx (pyHKmuw. [leneHue KISTKH — OCHOBA
pocTa, pa3sBUTHS M Pa3MHOXKEHHUS OpraHM3MOB. buonmormueckoe 1 1
3HAaYEeHNE XMMHUYECKHMX 3JIEMEHTOB. Heopranmdeckue BelecTBa B
COCTaBe KIICTKH.
2| Monekyna JIHK - HocuTens HacnmencTBeHHOIN nHpOpManuu 1 2
3| Heknerounoe crpoeHne, >KU3HEHHBIH IUKI M €ro 3aBHCUMOCTh OT 05 2
)

KJIETOYHBIX ()OPM JKU3HH
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4| Pa3MHOXEHHE OpraHnu3MoB, €ro (1)OpMI)I 1 3HAYCHUC.

WnmuBunoyansHOe  pa3BUTHE  MHOTOKJIeTOuHoro  opranmsma | 0,5 1,2
(oHTOTCHE3).
IIpakTnyeckne (;1a0opaTopHbIe) 3aHATHS 4
1| PasmMHOXXEeHHE  OpraHu3mMoB, ero  (OpMBl W 3HAuYCHHE.
WnnuBuayansHOe  pa3BUTHE  MHOTOKJIETOYHOIO  OpraHu3Ma 2
(oHTOTCHE3).
2| M3yueHne cTpoeHHs pacTUTEIbHON M KUBOTHON KIIETKU 2
CamocrosTenbHas padota oOydaronmxcs
1.Cucrematuueckass TpopabOTKa KOHCIIGKTOB 3aHATHH, YY4COHOM
JUTEpaTyphl, JOMOJIHUTEIBHOW JINTEPATyphl, C HCHOJIb30BAaHUEM
PEKOMEHIALNHA TperoiaBaTesl.
3anoaHUTh TaOMUIIBI 10 TeMaM: « XMMUUECKUE SIIEMEHTHI KIIETKIY; 2
CooOmienne « Ponb B KiIeTKe HEOPraHUYECKUX M OpraHMYEeCKUX
BellecTBy, «Bupycel — Bo30ynuTenu MHOEKIMOHHBIX 3a00IeBaHUI»;
«Bupyc nmmyHoznepunuta venoseka (BUY). IMpodunakruka BUY-
ey, «bakrepuim»
Tema 1.3 Opranusm | Conep:kaHue y4eGHOro MaTepuasa 5
Jlexknuu 1
1| MuorooGpa3ue opranuzmoB. OOMEH BEIIECTBOM M JHEprHel C
OKpY>KaloIIeH cpeioil kKak HeoOXO0AMMOe YCIIOBHE CYIIECTBOBAHUS 0,5 1,2
JKHBBIX CUCTEM
2| HacnenctBeHHOCTh M HM3MEHYMBOCTH — CBOMCTBA OPTaHHU3MOB;
3aKOHOMEpPHOCTHU HaclieioBaHMs, ycTaHoBieHHble . Menaenem u T. 0,5 1,2
MopraHom (Ha puMepe HaCIIEIOBAaHHs Y YelIOBEKa)
IIpakTHYeckue (J1aGopaTopHbIe) 3aHATHSA 5
1[ Opranusm — enuHoe 1iesioe. MHOroo0pasue opraHu3MoB
CamocrosTenpHas paboTra 00yJaromuxcs
1.Cucremarnyeckass TpopabOTKa KOHCIIGKTOB 3aHATHIl, y4eOHOU
JUTEPATyphl, JOMOIHUTEIBHOW JIUTEPATypbl, C HCHOJIb30BAaHUEM
PEKOMEH Il IIPenoiaBaTersl.
Koncnektel: «HacnencTBeHHble OONE3HH YeNOBEKa, MX INPUYMHBI U 2
npoduinakTukay, « CoBpeMeHHbIE IPEACTABICHHS O TeHE U TEHOMEY.
CooOmenne «l'eHeTHUECKHE 3aKOHOMEPHOCTH CENEKIMU», «YUCHUE
H.. BaBumoBa o0 TIIeHTpax MHOroo0pasusi M MPOUCXOKICHHA
KyIbTYPHBIX ~ pacTeHMiD».  «buOTexHonorus, ee  JOCTHKEHMS,
MIEPCTIEKTUBBI PA3BUTHS.
Koncyabranus 1
Tema 1.4 Bun Conep:xaHue yueOHOT0 MaTepHuaa 7
Jlexuun 1
1| Bup, ero xputepuu. [lomyssiuus — CTpyKTypHasi €AMHHULIA 3BOIOLNU. 1 12
Teopus 3Bomtonuu opranudeckoro mupa Y. lapsuna '
IIpakTHyeckue (J1abopaTopHbIe) 3aHATHS
1| T'unoTe3pl MPOUCXOXKACHMS  KHM3HH.  YCIOKHEHHE  JKHBBIX
OpPTaHM3MOB Ha 3eMmiie B MPOIECCEe IBONIONHUUA. AHTPOIOIEHE3 H 4
ero 3aKOHOMEpPHOCTH. JlOKa3aTenbCTBa pOJCTBA 4YEIOBEKA C
MJIEKOITUTAIOIINMH KUBOTHBIMH.
CamocrosiTenbHast paboTa 00yJaroImuxcs
l.Cucrematndeckass TpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOI
JUTEpaTypsl, JOMOIHWUTEIBHOW JINTEPATyphl, C HCHOJIb30BAaHUEM 2
PEKOMEHIALNHA NPeToiaBaTes.
KoHcnekT «I'umore3sl MpOUCXOXKACHUS SKA3HI.
«JTosiBIIEHE MBICTUTENBHON AEATENLHOCTH U YIEHOPA3AEIbHON pEUm».
Tema 1.5 Conep:xaHue y4eOHOro MaTepuaJia 7
JKOCUCTEMBI Jlexkuuu 1
1| IlpenMeT u 3amaun SKOJIOTUH: YUCHHE 00 IKOIOTHUECKUX (haKTopax, 05 12
yUYeHHe 0 COO0IIeCTBaX OPraHU3MOB, yUeHHE 0 Onoctepe ' '
2| DOxomorudeckue GPaKTophl, 0COOCHHOCTH MX BO3JICHCTBHS. 0,5 1,2
IIpakTnyeckne (11a00paTopHbIe) 3aHATHS 4

1] Vsyuenne npucnocobuIeHHOCTH OPraHU3MOB K Cpejie O0MTaHus
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CamocrosrensHas pabora oOydarommxcst

l.Cucremarnueckass Tnpopa0OTKa KOHCIIEKTOB 3aHITHH, ydeOHOU
JIUTEPaTyphl, JONOIHUTEIBHOW JHMTEpaTyphl, C HCIOIb30BaHUEM 5
peKOMEeHAaNui NpenofaBaTes.

Koncnekr «['UmoTe3sl MpONCXOXKIEHHUS XH3HWY. YdeHne o Onocdepe
B.. Bepnaackoro

HUTOI'O: | 108

2.4. Conep:kaHue pa3aesioB TUCUUIIHHBI

2.4.1. 3aHsATHA JEKIIUOHHOI0 THIIA

Ne
pa3aena

HaumenoBanue
pasaeia

Conep:xaHue pasiena

®opma
TeKyLIero
KOHTPOJIS

4

2 cemecTp

Paznen 1. dusuka

MexaHudyeckoe JBHJKEHHE, €ro OTHOCHUTEIBLHOCTh. 3aKkoHbI | P,V

nuHaMuky HeroToHa. Cuitel B IpHpoJie: YIPYrocTs, TpeHHe, Chiia
TSOKECTH. 3aKOH BCeMHUpHOro  TsAroTeHus. HeBecomocTs.
Nmnynbe. 3akoH COXpaHEHHS HMIyJAbca M PEAKTHBHOE
nBxkeHue. [loTeHnanbHasi ¥ KMHETHUECKas YHEpPrusl. 3aKOH
COXpaHCHUS MEXaHWYECKOM 3Heprun. PaboTa v MOIIHOCTb.
Mexannueckue konebanus. [lepron u yacrora KoieOaHui.
Mexanunueckue BonHbl. CBOMCTBAa BOIH. 3BYKOBBIE BOJHBL
VYApTpa3sByK M €ro UCIONb30BAaHHE B TEXHWKE U METUIIMHE.
Ocuosuele nonokenus MKT 1 ux onsITHOE 000CHOBaHHE.
bpoyHnosckoe nemxkenue. JJuddysus. Pazmeps! u Maccbl MoKy
u atomoB. Kamusipaele siBienusi. Termoemkocts. TermnooOMeH.
3aKoHBI TEPMOIMHAMUKH. TeIUIOBBIC ABHTaTeIN U OXpaHa
okpykatomieit cpenpl. KI1J[ TerioBeix aBurareneit
DNeKTpUUecKoe B3aUMOJCHUCTBUE. DIIEMEHTApHBINA 3apsan. 3akoH
Kymnona. JwdnexTpuueckas MIPOHHULIAEMOCTb Cpezpl.
DneKTpocTaTHYeckoe  TOJe. Hanpspbkennocts.  [Tpunnun
CYNepIo3ULUU noJieit. I'paduueckoe n300pakeHne
SIEKTPUUYECKHX ToNel. MarHuTHOe 1oJie IOCTOSHHOTO MarHuTa u
3JIEKTPUYECKOr0 TOKA. MarHuTHasi MHAYKIUS, MarHUTHBIHN TTOTOK.
SIBieHMe SIeKTPOMarHUTHON HHAYKIKU. 3akoH OMa Ui yJacTka
uenu. Kpatkast ucropust pa3BuTHs IpeACTABICHUN O IPUPOIE
CBeTa. DIJIEKTPOMArHUTHAS MPUPOJA CBETAa. 3aBUCHMOCTh MEXIY
JUTMHOW BOJIHBI M YACTOTOH 3JEKTPOMArHUTHOTO H3ITYdCHHS.
3aKkoHbI OTpaXKCHUsI U TpenomieHust cBeta. dorodddext u
KOPITYCKYISIpHBIE CBOcTBa cBera. CTpOeHHE aToMa M €ro
maHerapHas Mozenb. I'mnoreza Ilnanka. Ilormomenue u
HcmyckaHue cBera atomMoM. CTpoeHHE aTOMHOTO  sfpa.
PammoakTrBHBIC H3ITy4SHHS U MX BO3/ICHCTBHE HA KUBBIC
OpTaHU3MBL. DHEPTUs PacHICIUICHNs] aTOMHOTO sinpa. SnepHas
sHepretuka. Hama  3Be3gHass cucrema —  [amakTuka.
Beckoneunocts Beenennoii. [ToaaTHE 0 KOCMOJIOTMH. DBOIIOLUS
3Be3n. Dueprust Comnia u 3Be3f. [Ipomcxoxnenne CoONMHEYHOM
CUCTEMBI.

Pa3znea 2. Xumun

IIpenmer xumuu. BemectBo. Atom. Monekyna. XuMudeckuil
3MeMeHT U (GopMBI ero cymectBoBaHHUs. lIpocTeie W CIOXKHBIC
BemectBa. OTkpeiTie [lepronmdeckoro 3akoHa. [lepuonmdaeckas

CUCTEMAa XHUMHYCCKHUX JJICMCHTOB I[ H.MCH,Z[CJ'ICGB&. 3HaueHue

P,y
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Ilepuonuueckoro 3akoHa u  Ilepuogudyeckoll  CHCTEMBI
XUMH4Ieckux seMeHToB [I. M. MenpeneeBa Juis pa3BUTHS HAYKA
¥ TIOHMMaHHSl XUMHYECKOW KapTUHBI Mup. KoBajeHTHast CBS3b:
HeronsipHast ¥ monsipHas. MonHast cBsi3b. KaTHOHBI M aHHMOHBI
Merannndeckast cBsizb. BomoponmHast cBsizb. Boma B mpupone,
OBITY, TEXHUKE U Ha MPOM3BOACTBE. DHU3NYECKHE U XUMHUUECKHE
CBOMCTBAa BOABL. 3arps3HUTENN BOABI M CHOCOOBI OYHCTKH.
XKecrkas Bona u ee ymsiraeHue. OnpecHeHHe BOAbL. ArperaTHble
COCTOSIHMSI BOZABI M €€ TIepexXoiIsl M3 OJHOI0 arperaTHoro
coctosiHusl B Apyroe. IloHaTtne o XxuMudeckod peakuuu. THIbl
XUMUYECKHX peakiuid. CKOpocTh peakuud U (QakTopbl, OT
KOTOPBIX OHa 3aBUCHT. TertoBoii 3pdexT XUMUUECKOH peakiuy.
Xumndeckoe paBHoBecHe. OKCHIBI, KUCIOTHI, OCHOBAaHUSI, COJH.
XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX
COEIMHEHUI B CBETE TEOPUH DJICKTPOIUTUYECKOW AMCCOIMAIHH.
Oo6ue puznyeckre U XUMHYSCKHE CBOMCTBA MeTayutoB. OOmas
XapaKTepUCTUKa TJIaBHBIX IMOATPYII HEMETaJNIOB Ha IpUMEpe
rajJoreHoB. BakHellne coeqHEHHs METalIOB U HEMETaJIOB B
MPUPOZIE U XO3AHCTBEHHOW neATeNbHOCTH. OCHOBHBIC MOHSTHUS
OPraHMYECKOM XHUMHUU U TEOpPUs CTPOCHUSI OPraHUYECKUX
coenuHenuil. [lonstue uzomepun. Yrnesonoponsl. IIpenenbHele
U HeTpe/esbHbIe YIIeBo10poAabl. [IpuMeHeHne yriieBoA0poI0B B
OpraHn4cCKoOM CHHTE3C. Hpeneanble nu HEIPEACIIbHBIC
YIJIEBOAOPOIBI. [Ipupoausie HCTOYHUKU YIJIEBOOPO/IOB.
Yr1eBoopoibl KaK OCHOBA MEXIYHAPOIAHOI'O COTPYIHUUYECTBA U
BaXHeHIMA  uctounuk  (GopmupoBanusi  Owjpkera  PO.
Kucnoponconepxame opranudeckue BemiectBa.  CHIUPTHI,
KapOOHOBBIC KHCIOTBI W CIOXHBIE 3(UPBI: HX CTPOCHHE H
XapaKTepHbIe XUMUYECKHE CBOJCTBA. [IpencraBurenu
KHCIIOPO/COIEPIKAIINX OpraHM4ecKux COEIMHEHUI:
METWJIOBBIH M STWJIOBBIH  CHUPTHI, IJIMIEPUH, YKCYCHas
kucnora. JKupsl Kak ciaoxHble S(QHUPBL. AJKOTOIM3M H €ro
OTpakKEHHE B IPOU3BEICHUSAX XYNOKECTBECHHOW IJUTEPaTyphl U
M300pa3UTENbHOTO MCKYCCTBA. AMHHBI, aMHHOKHCIIOTHI, OCNKH.
CrpoeHne u Owuonormdeckass (QyHKOUS OENKOB. XHUMHUS U
OpraHM3M uYeloBeKa. XHMHUYECKHE OJJIEMEHTHI B OpraHU3Me
yenoBeka. OpraHudeckne W HEOPraHMYECKHE  BEIECTBA.
OCHOBHBIE JKM3HEHHO HEOOXOIWMBIC COCIMHEHHS: OCIKH,
YTJIEBOIBI, KHUPBI, BUTAMHUHBL. YTJEBOIBI - TJABHBI HCTOYHUK
SHEpruu opraHu3ma. Ponb XKUpOB B opraHusMe. XOJIECTEPUH U
€ro ponb B 3J0pPOBbE UENOBEKa. MMUHEpaIbHBIE BEIIECTBA B
MPOAYKTaX MHUTaHUs, MUIIEBbIe n00aBku. COallaHCHPOBAaHHOE
MTUTaHKE.

Pasnea 3. BuoJsiorus

Buonoruss - COBOKYNHOCTb HayK O XHUBOM mnpupone. MeToasl
HAy4HOTO TO3HaHWS B Owmonornu. JKuBas mpupoma Kak OOBEKT
n3ydeHus: Ononoruu. MeToapl MCCIeI0BaHus KUBOH MPUPOJIBI B
ononornn. OnpeneneHue Ku3HA (C MPUBICICHAEM MaTepHaa u3
pa3nenoB (M3MKM W XUMHH). YPOBHM OpPTaHU3AIMH >KH3HU.
Ucropust m3ydenns kineTkd. OCHOBHBIE TOJOXKCHUS KIETOYHON
teopun. Kitetka - cTpykTypHO-(OyHKIIMOHAIbHAS (dJIEeMEHTapHas)
emuaMa XM3HU. CrpoeHue KieTku. OCHOBHBIE CTPYKTYPHBIE
KOMITOHEHTHI KJIETKH 3yKapHoT. Kiterounoe sapo. @yHKuus siapa:
XpaHEHHe, BOCIPOM3BEACHHE M TIepeAada HaCIEACTBEHHON
nHpOpMANNH, PETYIANS XUMHUYECKOH aKTHBHOCTH KJIETKH.

T,KP, Y
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CrpykTypa W (QYHKIUM XpPOMOCOM. AYTOCOMBI H TIOJIOBBIE
XpoMocoMBbl. bronornyeckoe 3HaueHHE XUMHUUECKHX 3JIEMEHTOB.
Heopranmueckne BemiectBa B cocTaBe KIETKH. Poib BOIBI Kak
pacTBopHTENslT M OCHOBHOTO KOMITOHEHTa BHYTPEHHEH Cpebl
OpraHM3MOB. YTJIeBOABI M JMmuAbl B Kkietke. CTpykTypa
ouonornueckue QyHkumu OenkoB. CTpoeHHME HYKICOTHIOB U
cTpyktypa nomunykieotuanbix uneneit JJHK um PHK, ATO.
Bupycer u 6akrepuodaru. HeknerouHoe cTpoeHHe, KU3HEHHBIN
IWKJI ¥ €T0 3aBHCHUMOCTb OT KJIETOUHBIX ()OPM >KHU3HH. BHpYyCHI -
BO30yauTEN WH(EKINOHHBIX 3a0ONIeBaHWi; TMOHATHE 00
oHKOBHpycax. Bupyc wummyHonmedummra dyenoBeka (BUY).
[Mpodunaktuka BUY-undpexnmn. OpraHusm - e€IWHOE LENOE.
Muoroo6pasue opranuzMoB. OOMEH BEIIECTBOM W JHEPrHed C

OKpYyKaromieit cpemoit KaK HE00X0IMMOe YCIIOBHE
CYIIECTBOBAHUS  JKUBBIX  cucTeM.  CHOCOOHOCTH K
CaMOBOCTIPOM3BE/ICHUIO - OJIHA M3 OCHOBHBIX OCODCHHOCTEH

JKUBBIX OpraHM3MOB. JleneHue KIeTKH - OCHOBA POCTa, pa3BUTHSA
U pa3MHOXKEHHS  OpraHu3MoB. becrnonmoe  pa3MHOXXEHHE.
Ilonosoi porecc u 10JIOBOE Pa3MHOXXEHUE.
OmonoTBOpeHre, ero Ouonoruueckoe 3HaveHue. [loHsTHe 00
UHIUBUAYAJIEHOM (OHTOT€He3). DBONIOIMOHHAS TEOpUs U ee
poib B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTuHbl Mupa. Bun, ero kpurepuu. Ilomymsaunms — kak
CTPYKTYpHas €AUHUILA BUJa 1 3BOJIIOLUH. CuHreTH4eckas TEOopUs
3BOMIOLMH. J[BWXKYIME CHIBI 3BONIOLUM B COOTBETCTBUHM C
cuareTnyeckoir Teopueit 3Bomonnu  (CTDI). I'enernueckue
3aKOHOMEPHOCTH  3BOJIFOLIMOHHOTO  Iporecca.  Pe3ynbTartsl
sBomor. CoxpaHeHHe MHOrooOpasusi BHIOB Kak OCHOBa
ycToiuMBOrO pas3ButHsa Ouocdepsl. IIpuunmHBI  BBIMHpaHUS
BUIOB. buonoruueckuii mporpecc M OHOJIOrMYEcKHil perpecc.
I'vnoTre3sl MPOUCXOXKAEHHMA JKU3HH. Y CIOKHEHHE JKUBBIX
OpTraHM3MOB Ha 3emJjie B MPOIECCe BOMIONUN. AHTPOIOreHe3 U
ero 3aKOHOMepHOCTH. JloKa3aTenbCTBa pOJCTBA UEIOBEKa C
MJICKOITUTAIOIIMMH  JKHBOTHBIMH. ~ DKoJOrmueckue (axTopsl
aHTPOIOreHe3a: YCIOKHEHHE TOIMYJISIIMOHHON CTPYKTYphI BUJA,
U3TOTOBJICHUE OpYAMH Tpyna, HEpPEeXoh OT pPACTUTENBHOTO K
CMEIIaHHOMY THIy MHUTaHMS, HCHONb30BaHue orHs. [losiBneHue
MBICITUTENBHON AEATETBHOCTH M WICHOPA3EIbHONW PEUH.
IIpoucxoxmenne. DKOCHCTEMBIL.

2.4.2. 3aHATHSA CEMHUHAPCKOI0 TUMA

HE MPEyCMOTPEHBI

2.4.3. llpakTnyeckue 3ausaTus (JlaboparopHblie 3aHATHS)

dopma
Haumenosanne
Ne HanmeHoBanme npakTryecKux (71a00paTopHBIX) padoT TEKYIIETr o
azzena
P KOHTPOJIS
2 cemecTp
1 2 3 4
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1. Paznen 1. ®usuka |MccnenoBaHue IBYKCHHS Tella TOHA JIEHCTBHEM ITOCTOSHHON CHIIBL
W3ydenne 3akoHA COXpAHECHUS WMITYJIbCa M PEAKTHBHOTO JIBMYKCHUSL.
M3mepeHne BIaxHOCTH Bo3AyXa. V3MmepeHne MOBEPXHOCTHOTO
HATSOKEHHUsT SKUIKOCTH. M3ydenue 3akoHa Owma s yuactka uenu.|IIP, V, JIP,
W3ydenue sBICHUS ODIIEKTPOMATHUTHOW WHAYKIWHU. VCONb30BaHUE T
¢dororddexra B Texunke. HaOmomeHne M perucTpanvy 3apspKSHHBIX
yactul. TepmosaepHslii cunTe3. V3MepeHus nuHEMKoW u
MITaHTCHITUPKYJIEM.

2. Pazpgen 2. Xumusa |[Ipupoma xuMudeckoil cBs3u. XWUMHYECKHE CBOMCTBA KHCIOT U
ocHoBaHWi B cBere TOJ]. OOmias xapakTeprcTHKa MeTauioB. OOmas
XapaKTePUCTUKAa TJaBHBIX ToArpymn HemeramutoB Ha npumepe| IIP, ¥V, KP,
rajoreHoB. OGimas xapaktepucTuka yrieBogopogoB. CsoiictBa u| JIP, T
MPUMEHEHUS CIIUPTOB, KAPOOHOBBIX KHCIIOT U CIIOKHBIX 3(QUPOB.
OnpeeneHre >KeCTKOCTH BOIBL.

3. Pa3nen 3. Buosorus | ’KuBas mnpupoma kak 0O0BEKT u3ydeHHsl Owonornu. PasmMHOXeHHE
OpraHu3MoB, ero (opMbl W 3HaucHHWe. MHIUBHIyalbHOE pa3BHUTHE
MHOT'OKJIETOYHOTO opraHu3ma (oHToreHes). OpraHusM - eIMHOE IEJIoe.
MHoroo0pa3ue OpraHu3MOB. [HIIOTE3bI MPOUCXOXICHUS IKU3HHU.
VYcnoxkHEHHE KUBBIX OpPraHu3MoB Ha 3emiie B mpouecce sBomormu. | 1IP, T, JIP
AHTpOTIOT€HEe3 M €ro 3akoHOMepHOCTHU. JlokazaTelnbcTBa pOJCTBA
YCeJIOBEKa C MIJICKOIIUTAOIIMMHK JXUBOTHBIMU. I/IsyquI/Ie CTpOCHUA
PACTUTENIBHON ¥ )KUBOTHOHM KIEeTKH. V3ydeHne mpucrnocoOIeHHOCTH

OpraHMu3MOB K cpeJie OOUTaHuUs

Ipumeuanue: IIP - npaxmuyeckas paboma, JIP - nabopamopuas paboma, T — mecmuposanue, P — nanucanue
pegpepama, ¥V — ycmmuwiil onpoc, KP — koumponvnaa paboma

24.4. Copepxanue camMocTosiTebHOil padorel (IlpumepHas TemaTuka
pedepaToB)

ITo dpuzuke
. Metpomnorus B npodeccuu
. dusnka B cnenuaibHOCTH (3HaYeHHe (PU3UKH MTPH OCBOECHUH CIEIUATBHOCTH)
. [lorpemrnoctr u3aMepeHuit
. CKOpoCTH B IIPUPOJIE U TEXHUKE.
. I'amuneo Nanunel - ocHOBaTeNlb TOYHOTO €CTECTBO3HAHMS
. 3HaueHue oTKphITH ["anunes
. Mcaak HproToH - co3maTens Kiaccuueckon (pu3nKu
. Cunel B IpUpOJAE U TEXHUKE
. YIIBTpa3ByK U €ro UCIIOJIb30BAHUE B MEIULINHE U TEXHUKE
10. PannoakTuBHBIE U3TYUYEHUS U UX BO3JICHCTBUE HA KUBBIC OPraHU3MBbI
[To xumun
1. Baxkneiilne coeIMHEHNS] METAJUIOB U HEMETAJNIOB B MPUPOJIE U XO3IMCTBEHHON
NEATEIIbHOCTU YEJIOBEKA
2. [IpupoHble HICTOYHHUKH YTIIEBOIOPOIOB
3. Baxwneiimue coeAMHEHUS METAJIJIOB ¥ HEMETA/UIOB B TIPUPOJIC M XO3SHCTBECHHOM
NEATEIIbHOCTU YEJIOBEKA
4. Kpucramnmmueckue peuieTki BELIECTB C PA3IMYHBIMU BHUJIAMH XUMUYECKOU
CBSI3U
5. Posib B KJIeTKE HEOPTraHUYECKUX U OPTaHUYECKHUX BEIECTB

O©oo~Noulh, wWwNE
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1o Guonorun

1. Bupycsl - Bo30yauTenu MHPEKINOHHBIX 3a0071€BaHNN

2. Bupyc nmmynonedunura genoseka (BUY). [Ipodunakruka BUY-unbekmmm

3. 'eneTnueckne 3aKOHOMEPHOCTH CEIICKIUH

4. VYuenume H.M. BaBumoBa 0 ueHTpax MHOrooOpasusi U MPOUCXOXKIACHUS
KyJbTYPHBIX PacTCHUMN

5. 'unore3bl MPOUCXOXKICHUS KU3HU

6. ['mobGanpHBIC M3MEHEHHS B OMOCdepe 1Mo 1 BIUSHUEM JACSITSILHOCTH YEI0BEeKa

2.4.5. IlepeyeHb y4eOHO-METOAMYECKOI0 o0ecrneyeHUsI 1JIs1 CAMOCTOATEILHOM
padoThI 00Y4aKIIMXCH 10 JUCUUIJINHE

CamocTosTenbHas paboTa ydamquxcsl sIBIsSeTCs BakHeWmiedl ¢opMmoit yueOHO-
BOCIIMTATEIBHOIO IpoIiecca.

OcHoOBHast 1eNb CAMOCTOSITENILHOM padOThl NpPH M3YYEHUU JAUCLUUIIIUHBL —
3aKpEeNUTh TEOPETUUYECKUE 3HAHMS, MOJyYEHHbIE B XOJ JIEKIIMOHHBIX 3aHATUH, a TaKkxke
chopMUpOBaTh NPAKTUUECKHE HABBIKH MOJATOTOBKU B 00JIACTH €CTECTBO3HAHUSI.

CamocTosiTennbHasg paboTa ydYallUxcsi B TMPOIECCe OCBOCHUS JUCHUTUIMHBI
BKJIFOYAET:

- U3y4YeHUE OCHOBHOM U TOTIOJIHUTENLHOM JINTEPATyPhl MO MPEAMETY;

- U3y4yeHHe (KOHCIEKTUPOBAHME) BOMPOCOB, BBI3BIBAIOIIUX 3aTPYIHEHUS MPU HX
U3y4eHUH;

- paboTYy C 3EKTPOHHBIMH yUE€OHBIMH pECypcamy;

U3yuyeHHe MaTepuaioB NEPUOANYECKON MeUyaTH, UHTEPHET PECypCOB;
- IOATOTOBKY K TECTUPOBAHUIO;

HOJrOTOBKY K IPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMALTHUX 33aHUH.

HanmeHnoBanue pazznena, [epedens yaeOHO-METOANYECKOI0 00ECIICUSHNUS TUCHUIUINHBI TI0 BBITOTHEHHUIO
TEMBI CaMOCTOATEIBHON paboOThI
Pasznen 1. dusuka

1. EcrectBo3nanue. 10 xirace. ba3ossiii yposens : yuebuuk / O. C. I'abpuens, U.
I'. Octpoymos, H. C. Ilypsrmesa [u ap.]. - 9-e u3z., crep. - Mocksa : JIpoda, 2020. -
1 MexaHnka 335 c. : mi. - (Poccuiickuit yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwe. 11 kmacc. bazoseiii yposens : yueouuk / O. C. I'abpuenss, U.
I'. Octpoymos, H. C. IlypsimeBa [u ap.]. - 8-¢ u3n., nepepad. - Mocksa : JIpoda,
2019. - 287 c. : ui. - (Poccuiickuii yaeoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanue. 10 wiacc. bazoBelii ypoBens : yueonuk / O. C. ['abpuensH,
N.T. Ocrpoymos, H. C. IlypsimeBa [u ap.]. - 9-e u3a., crep. - Mocksa : Jlpoda,
2 Monexynsapaas ¢usuka u |2020. - 335 ¢. : ui. - (Poccuiickuii yuebnuk). - ISBN 978-5-358-23175-7.
TePMOINHAMHKA 2. EcrectBosnanwe. 11 kimacc. bazoserit yposens : yuebuuk / O. C. Tabpuenss, U.
I'. Octpoymos, H. C. IlypsiieBa [u ap.]. - 8-e uzf., nepepad. - Mocksa : Jlpoda,
2019. - 287 c. : un. - (Poccuiickuii yueoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBosnanue. 10 xiracc. bazoBeiii yposens : yuaebuuk / O. C. I'abpuens, U.
I'. Octpoymos, H. C. IlypsimieBa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mi. - (Poccuiickuit yueOuuk). - ISBN 978-5-358-23175-7.

2. EcrectBoznanwe. 11 kmacc. bazoseriii yposens : yueouuk / O. C. I'abpuenss, U.
I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 8-¢ uzn., nepepad. - Mocksa : JIpoda,
2019. - 287 c. : mn. - (Poccmiickmii yaeOruk). - ISBN 978-5-358-17799-4.

1. EcrecrBo3nanue. 10 knacc. ba3oBsiit ypoens : yueOuuk / O. C. I'abpuensu, U.
4 Ctpoenue aToMa 1 I'. Octpoymos, H. C. Ilypsimiesa [u ap.]. - 9-e u3x., crep. - Mocksa : [Ipoda, 2020. -
KBaHTOBas (prznka 335 c. : mn. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 kiacc. ba3oseiii yposens : yuebuuk / O. C. Iabpuensn, U.
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I'. Octpoymos, H. C. [TypeimeBa [u ap.]. - 8-¢ u3m., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : mn. - (Poccuiickuit yueObHuk). - ISBN 978-5-358-17799-4.

5 DBonronys BCeJleHHON

1. EcrectBo3nanue. 10 knacc. ba3zoBeliit ypoBens : yueouuk / O. C. 'abpuensn, Y.
I'. Octpoymos, H. C. Ilypsimiea [u ap.]. - 9-e u3x., crep. - Mocksa : JIpoda, 2020. -
335 c. : mn. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazoBelit ypoBens : yueouuk / O. C. I'abpuensn, U.
I'. Octpoymog, H. C. IlypsimieBa [u ap.]. - 8-e u3a., mepepad. - Mockga : JIpoda,
2019. - 287 c. : wn. - (Poccuiickmii yueonuk). - ISBN 978-5-358-17799-4.

Pazpen 2. Xumus

OCHOBHEIE IOHATHS U
3aKOHBI XUMUHU

1. EcrectBo3nanue. 10 kiacc. ba3oBelit ypoBens : yueonuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. IlypsiieBa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mn. - (Poccuiickuii yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. ba3oBblit ypoBens : yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. IlypsitieBa [u np.]. - 8-¢ uzn., nepepad. - Mocksa : [poda,
2019. - 287 c. : un. - (Poccuiickuii yaeonuk). - ISBN 978-5-358-17799-4.

ITepnoauueckuii 3aKoH

1. EcrectBo3nanue. 10 kinacc. ba3zoBelii ypoBens : yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiea [u np.]. - 9-¢ u3n., crep. - Mocksa : [Ipoda, 2020. -
335 c. : mn. - (Poccuiickuii yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. ba3oBblit ypoBens : yueOnuk / O. C. T'abpuensn, U.
I'. Octpoymos, H. C. IlypsinieBa [u np.]. - 8-¢ uzn., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : un. - (Poccuiickuii yaeOnuk). - ISBN 978-5-358-17799-4.

Ctpoenue BelecTra

1. EcrectBo3nanue. 10 kinacc. ba3zossrit ypoBens : yueOuuk / O. C. T'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiesa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mi. - (Poccuiickmii yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanwue. 11 knacc. ba3oBeriii yposens : yuebuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiesa [u ap.]. - 8-e u3a., nepepa0. - Mocksa : [poda,
2019. - 287 c. : ui. - (Poccuiickuii yaebHuk). - ISBN 978-5-358-17799-4.

Boga. Pactopsl

1. EcrectBosnanue. 10 kinacc. ba3oBbiii ypoBens : yuebuuk / O. C. I'abpuenss, U.
I'. Ocrpoymos, H. C. ITypsiiesa [u ap.]. - 9-e m3n., crep. - Mockga : [poda, 2020. -
335 c. : mi. - (Poccuiickmii yuebHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwue. 11 kinacc. bazossrii yposens : yuebuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimieBa [u ap.]. - 8-e u3a., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : ui. - (Poccuiickuii yaebnuk). - ISBN 978-5-358-17799-4.

XVUMHAYECKUE pEaKLIUU

1. EcrectBosnanue. 10 xiracc. bazossrit ypoBens : yueOuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiesa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mi. - (Poccuiickmii yuebHuk). - ISBN 978-5-358-23175-7.

2. EcrectBosnanwue. 11 kinacc. ba3oBerii ypoBens : yuebuuk / O. C. I'abpuens, U.
I'. Octpoymos, H. C. IlypsimeBa [u ap.]. - 8-e u3n., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : ui. - (Poccuiickuii yaebHuk). - ISBN 978-5-358-17799-4.

Knaccudukanms
HEOPTraHUYECKHX
COEIMHEHUN

1. EcrectBosnanue. 10 wiracc. bazossrit ypoBens : yueOuuk / O. C. I'abpuenss, W.
I'. Ocrpoymos, H. C. Ilypsimesa [u ap.]. - 9-e uzn., crep. - Mockaa : poda, 2020. -
335 c. : mi. - (Poccuiickmii yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwe. 11 kmacc. bazoseiii yposens : yueouuk / O. C. I'abpuenss, W.
I'. Ocrpoymos, H. C. ITypsitiesa [u ap.]. - 8-e 3., nepepad. - Mocksa : Ipoda,
2019. - 287 c. : un. - (Poccuiickuii yueOnuk). - ISBN 978-5-358-17799-4.

Mertausl 1 HEMeTaJuIbl.

1. EcrectBosnanue. 10 wiracc. bazossrit ypoBens : yueOuuk / O. C. I'abpuens, W.
I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 9-e uzn., crep. - Mockaa : Ipoda, 2020. -
335 c. : mi. - (Poccuiickmii yueOHuK). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwe. 11 kmacc. bazoseiii yposens : yueouuk / O. C. I'abpuenss, W.
I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 8-¢ u3n., nepepad. - Mocksa : JIpoda,
2019. - 287 c. : ui. - (Poccuiickuii yaeoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBosnanue. 10 xiracc. bazossrit yposens : yueOuuk / O. C. T'abpuenss, W.
I'. Ocrpoymos, H. C. Ilypsimesa [u ap.]. - 9-e usn., crep. - Mockaa : Ipoda, 2020. -
335 c. : mi. - (Poccuiickmii yueOHuk). - ISBN 978-5-358-23175-7.

YIIICBONOPOBL. 2. EcrectBosnanwe. 11 kmacc. bazoseiii yposens : yueouuk / O. C. I'abpuensH, W.
I'. Ocrtpoymos, H. C. ITypsitiesa [u ap.]. - 8-¢ u3z., nepepad. - Mocksa : Ipoda,
2019. - 287 c. : un. - (Poccwiickuii yaebuuk). - ISBN 978-5-358-17799-4.
1. EcrecrBo3nanue. 10 kiacc. bazossiit yposens : yuebuux / O. C. Tabpuemnss, U
KHestopojiconiepratie I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 9-e u3n., crep. - Mocksa : Ipoda, 2020. -

OpPraHNYCCKHC BCIICCTBA

335 c. : mn. - (Poccniickuit yaeOHUK). - ISBN 978-5-358-23175-7.
2. EcrecrBo3uanue. 11 kinacc. ba3ossrii yposens : yuaeduuk / O. C. T'abpuemnss, U
I'. Octpoymos, H. C. [lypermesa [u ap.]. - 8-e m3a., mepepad. - Mocksa : Ipoda,
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2019. - 287 c. : mn. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanue. 10 knacc. ba3zoBeliit ypoBens : yueonuk / O. C. T'abpuensn, U.
I'. Octpoymos, H. C. Ilypeimiea [u ap.]. - 9-e u3x., crep. - Mocksa : JIpoda, 2020. -
335 c. : m. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. ba3oBblit ypoBens : yueonuk / O. C. T'abpuens, Y.
I'. Octpoymog, H. C. IlypsimieBa [u ap.]. - 8-e u3a., mepepad. - Mockga : JIpoda,
2019. - 287 c. : mn. - (Poccuiickuii yaeonuk). - ISBN 978-5-358-17799-4.

A3oTconepxalue
OpPTaHUYECKUE COCTMHCHUS

1. EcrectBo3nanue. 10 kinacc. ba3oBelit ypoBens : yueonuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. IlypsiieBa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mn. - (Poccuiickuii yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazoBblit ypoBens : yueonuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypeimesa [u ap.]. - 8-e u3a., mepepad. - Mocksa : JIpoda,
2019. - 287 c. : mn. - (Poccuiickuii yueObnuk). - ISBN 978-5-358-17799-4.

XUMUS U )KU3Hb. XUMUS B
ObITY

Pazgen 3. buonorus

1. EcrectBo3nanue. 10 kinacc. ba3zoBelit ypoBens : yueonuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiea [u np.]. - 9-¢ u3n., crep. - Mocksa : [Ipoda, 2020. -
Beenenue 335 c. : mn. - (Poccuiickuii yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. ba3oBblit ypoBens : yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypsimera [u ap.]. - 8-e uzn., mepepad. - Mocksa : JIpoda,
2019. - 287 c. : mn. - (Poccuiickuii yueOHuk). - ISBN 978-5-358-17799-4.

1. EcrectBosnanue. 10 knacc. ba3zossrit ypoBens : yuebnuk / O. C. T'abpuensy, U.
I'. Octpoymos, H. C. Ilypeimiesa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
Knertka. 335 c. : mi. - (Poccuiickuit yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanwue. 11 knacc. ba3oBsrii yposens : yuebuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypeimiesa [u ap.]. - 8-e u3a., nepepa0. - Mocksa : [poda,
2019. - 287 c. : un. - (Poccuiickuii yaebnuk). - ISBN 978-5-358-17799-4.

1. EcrectBosnanue. 10 kinacc. bazossrit ypoBens : yueOuuk / O. C. T'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimiesa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mi. - (Poccuiickuit yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwue. 11 kinacc. bazossiii yposens : yuebuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsiiesa [u np.]. - 8- u3z., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : un. - (Poccuiickuii yueOuuk). - ISBN 978-5-358-17799-4.

Opraausm

1. EcrectBosnanue. 10 xiracc. bazossrit ypoBens : yueOuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypeimiesa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
Bun 335 c. : mi. - (Poccuiickuit yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwue. 11 kmacc. ba3oBerii ypoBens : yuebuuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. IlypsimeBa [u ap.]. - 8-e u3n., nepepad. - Mocksa : JIpoda,
2019. - 287 c. : ui. - (Poccuiickuii yaebHuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanue. 10 wiracc. bazossrit ypoBens : yueOuuk / O. C. I'abpuensn, U.
I'. Ocrpoymos, H. C. Ilypsimesa [u ap.]. - 9-e uzn., crep. - Mockaa : poda, 2020. -
DKOCHCTEMBI 335 c. : mi. - (Poccuiickmii yueOHuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwme. 11 kinacc. ba3oBbrii yposens : yuebuuk / O. C. T'abpuenss, U.
I'. Octpoymos, H. C. IlypsimeBa [u ap.]. - 8- u3n., nepepad. - Mocksa : JIpoda,
2019. - 287 c. : un. - (Poccuiickuii yueoHuk). - ISBN 978-5-358-17799-4.

KpoMe mepeuncieHHbIX HCTOYHMKOB YyYaIlMics MOXET BOCIOJIb30BaThCS
MOMCKOBBIMH CUCTEMAaMHU ceTH MIHTEepHET 1o TeMe CaMOCTOSITEIbHONU PadoThI.

JUis  OCBOGHHMS  JUCHUIUIMHBI M CaMOCTOSITEIBHOIO BBINOJTHEHUS
PEeIyCMOTPEHHBIX Y4eOHOM MporpaMMoil Kypca 3aJaHuii MOXeT OBITh HCIOJIB30BAaHO
cienyroniee yaeOHO-MEeTOIMYeCKoe 00ecTieueHue:

-METOJIMYECKHE PEKOMEHJALMU K BBIIOJHEHHUIO MPAKTHUYECKUX U J1aOOpaTOPHBIX
pabor;

-METOJIMYECKHNE PEKOMEHIALMU K CAMOCTOSATEIbHOM padoTe.

Havanom opranuzanuu m000i caMOCTOATEIbHOM paboThI JOHKHO OBITH IPUBUTHE
HaBBIKOB M YMEHHI TpamMOTHOH paboThl ¢ y4yeOHOM M HAay4HOH IuUTeparypoil. ITOT
mpoIecc, B MEPBYIO OYEpEab, CBI3aH C HAXOXKJICHHEM HEOOXOAWMOW il YCHEUIHOTO
OBIIQZICHUS y4YeOHBIM MaTEpUaIOM JIUTEPaTypoil. VYdamuiics JOKEeH  yMETh
MOJIb30BATHCS (POHAAMU OMOIMOTEK U CIIPAaBOYHO-OMOIHOrpapUIECKUMU U3IaHUSMH.
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' YA

JI1st u3ydeHusi eCTECTBO3HAHMS MPEyCMaTPUBAETCS UCIOJIB30BAHUE B YU4eOHOM
MpOIIECCE AKTUBHBIX W HMHTEPAKTUBHBIX (HOpPM TMPOBEJACHUSA AayJUTOPHBIX U
BHEAYJIUTOPHBIX 3aHIATHH C IENbl0 (OPMUPOBAHUS U PaA3BUTUSA MPOPECCHOHATHHBIX
HaBBIKOB 00YYaIONIUXCSI.

B mpouecce oOydyeHus: mpuMeHstoTcs 00pa3oBaTebHbIE TEXHOJIOTHUH JTUYHOCTHO-

NEeSTeTLHOCTHOTO,  pa3BUBAIONIEro ©W  mpobinemHoro  oOyuenus.  OOsi3areneH
n1a00paTOPHBIN MPAKTUKYM TI0 pa3aeiaM JUCITUTUINHBL

B yueOHOoM mpomecce Hapsly ¢ TpaaULMOHHBIMH  0Opa30BaTEIbHBIMU
TEXHOJIOTUSIMU ~ HCTIONB3YIOTCSA ~ KOMIBIOTEPHOE  TECTUPOBAaHHE,  TEMATHYECKHUE

MMpE3CHTAllUN, THTCPAKTHUBHLIC TCXHOJIOTHH.

3.1. O0pa3oBaTe/ibHbIC TEXHOJOTUH NPHU NPOBEICHUH JIEKINH

. Kon.
INo Tema Buipl mpuMeHsieMbIX 00pa30BaTENbHBIX TEXHOIOTUI qac
1 Mexannka KoMITbroTepHbIE CUMYIISIIIMK, Pa300p KOHKPETHBIX 1
CUTYyaLlUH, TPYIIIOBBIE JUCKYCCUU
> MonekynspHasi pu3nka u KoMIbroTepHbIe CUMYJISINH, Pa300p KOHKPETHBIX 1
TEepMOJMHAMHKA CUTYaI1i, TPYIIIOBbIC AUCKYCCUU
KoMIbOTEepHBIC CUM YJISITHH, Pa300p KOHKPETHBIX
3 |DnekTpoanHaAMHKa N P YIALIH, P P P 1
CUTYaI1id, TPYIIIOBbIC AUCKYCCUU
KoMIbIOTEepHBIC CUM YJISITHH, Pa300p KOHKPETHBIX
4 |CtpoeHue aToMa M KBaHTOBasi (hU3MKa Tep YIALHH, P P P 1
CUTYal[1ii, TPYIIIOBbIC AUCKYCCUU
. KoMIproTepHbIC CUMYIISAITHH, Pa300p KOHKPETHBIX
5  [DBOMIOLMS BCEIECHHON . P YIALH, P P P 2
CUTYaI[1ii, TPYIIIOBbIEC AUCKYCCUU
KoMIbroTepHbIE CUMYIISIINH, Pa300p KOHKPETHBIX
6 |OcHOBHbIE MOHATHS U 3aKOHBI XHMHHU Tep YIALUH, D *p P 1
CUTYaI1id, TPYIIIOBbIEC AUCKYCCHU
. KoMIbroTepHbIe CUMYIISAIIHH, Pa300p KOHKPETHBIX
7  |[lepuoauyeckuii 3aKoH o P ¥ P P P 1
CUTYaI[lid, TPYIIIOBbIEC AUCKYCCHU
KoMIbroTepHbIe CHMYIISIINH, Pa300p KOHKPETHBIX
8  |Crpoenue BeriecTBa . P YIUALIH, P P P 1
CUTYaI[1ii, TPYIIIOBbIC AUCKYCCUU
KoMIbIOTepHbIE CHMYIISIINH, Pa300p KOHKPETHBIX
9  |Boxma. PactBopsr . p YIUALIH, P P P 1
CUTYaI[lii, TPYIIIOBbIC AUCKYCCUU
KoMIbIOTepHbIC CHMYIISIINH, Pa300p KOHKPETHBIX
10 [ Xumudeckue peakiuu . p YIUALIH, P P P 1
CUTYaI[1ii, TPYIIIOBbIC AUCKYCCUU
11 Knaccudukanms HeopraHMIECKUX KoMITbIOTepHbIE CUMYITSIIINU, Pa300p KOHKPETHBIX 1
COCTUHEHUI CUTYallMH, TPYNIIOBbIE TUCKYCCHHU
KoMIbIOTepHBIC CUMYIISIIIAH, Pa300p KOHKPETHBIX
12 |[Meramisl 1 HEMETAJUIBL. Tep YIAIHH, P p p 1*
CUTYaI[Iii, TPYIOBbIC TUCKYCCUH
KoMIbIOTEpHBIC CHMYIISAIINH, Pa300p KOHKPETHBIX
Y TreBoaopoabl. . p YL, p P p
13 CHTyaIyii, TPYIIIOBBIE JUCKYCCUH 1
14 KHCII0pOICOAepKAILIE OpraHiueckie  [KOMIIBIOTEPHBIC CHMYIIAIIH, Pa300p KOHKPETHBIX 1
BEIIIECTBA. CUTYaI[1ii, TPYIIIOBBIC AUCKYCCUU
15 A30TCO,H6P)K3HIH6 OpraHHU4YeCcKue KOMHLIOTepHLIe CUMYJISIIUH, pa360p KOHKPCTHBIX 1
coemMHenus CUTYaI[lii, TPYIIIOBbIC AUCKYCCUU
KoMIbIOTepHbIE CUM YIS, Pa300p KOHKPETHBIX
16 [Xumwus 1 Ku3Hb. XUMHS B OBITY P YIALHH, P P P 1

CUTYaIIH, TPYIIOBBIE TUCKYCCHH
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KoMmrsroTepHbIe CUMYISIIMN, Pa300p KOHKPETHBIX
17 |BBenenue Tep YIALHM, P p P 1
CUTYaIMi, IPYIIIOBBIE JUCKYCCHH
KoMmrsroTepHbIe CUMYISIIMN, Pa300p KOHKPETHBIX
18 [Krnerka. Tep YILALHM, P p P 3
CHUTYaII{, TPYIIOBBIE TUCKYCCHH
KoMmrsroTepHbIe CUMYIISIIAN, Pa300p KOHKPETHBIX
19 |Opranusm Tep YIUALHM, P p P 1
CUTYaII{, TPYIIOBBIE TUCKYCCHH
20 Bun KoMIbroTepHBIe CUMYIISIIAN, Pa300p KOHKPETHBIX 1
CHTYaIli, FPYIIIOBBIE JUCKYCCHH
KoMIbroTepHBIe CUMYIISIIAN, Pa300p KOHKPETHBIX 1
21 |[OxocucTembl ep YIALHH, D P P
CUTYaIIi, TPYIIOBBIE TUCKYCCUH
HWroro no kypcy 24
B TOM YHMCJIE HHTEPAKTUBHOE 00ydeHHe™ 1*

3.2. O0pa3oBaTe/IbHbIC TEXHOJOTHH NPHU POBEICHUHU NPAKTUYECKUX 3aAHATHI
(1adopaTopHbIX padoT)

Ne | Tema 3anarus Buiel npuMensieMbIx 00pa3oBaTeIbHBIX Kon.
TEXHOJIOT M yac
1 | HccnenoBaHue IBWKEHUS Tena MOJ| JeHCTBUEM KoMmrbroTepHble cuMyIsiiin, pazoop 2
MOCTOSIHHO} CHJIBI KOHKPETHBIX CUTYallui, TPYIIIOBBIE TUCKYCCUU
2 M3yuyeHne 3aK0Ha COXpaHEHUS UMITYJIbCa U KoMrmbroTepHble cuMyIsiiiu, pazoop 2
PEaKTUBHOTO JIBUKEHHUSI KOHKPETHBIX CUTYallui, TPYIIIOBBIE TUCKYCCUU
3 W3mepenus TMHENKON U IITaHT €HIUPKYJIEM KoMmmbroTepHble cuMyIsiiun, pazoop 2*
KOHKPETHBIX CUTYalUH, TPYIIOBbIE TUCKYCCUU
4 | M3mepeHus NTMHEHKOHN U IITAHTCHIUPKYJIEM KoMribroTepHble cuMyisiyu, pazoop 2*
KOHKPETHBIX CUTYalUH, TPYIIOBbIE TUCKYCCUU
5 | M3MmepeHue BIa)KHOCTH BO3AyXa KommbloTepHble cuMyIsALuy, pa3oop 2
KOHKPETHBIX CUTYalluH, TPYIIOBbIE TUCKYCCUU
6 | M3aMepeHre MOBEPXHOCTHOIO HATSHKEHUS )KUIKOCTH | KOMIIBIOTepHBIE CUMYIIALNY, pa3oop 2
KOHKPETHBIX CUTYallUH, TPYIIOBbIE TUCKYCCHU
7 | U3yuenne 3axoHa OMa a7 ydacTKa Iern KommnbloTepHble cCUMYIALNH, pa3oop 2
KOHKPETHBIX CUTYalluH, TPYIIOBbIE TUCKYCCHU
8 | M3yueHue sABIICHUS 3JIEKTPOMATHUTHON HHAYKIHK | KOMIIBIOTEpHBIE CUMYIIALNH, pa3oop 2
KOHKPETHBIX CUTYalluH, TPYIIIOBbIE AUCKYCCHU
9 | HUcnonb3oBanue porodddekra B TEXHUKE KoMribroTepHble CUMYIISIHH, pa3oop 2*
KOHKPETHBIX CUTYallH, TPYIIIOBbBIE TUCKYCCHI
10 |HaOnronenue u perucTpaiyu 3apsukeHHbIX dacTul] | KoMITbroTepHbIe cCuMyIsimm, pa3zoop 2
KOHKPETHBIX CUTYallli, TPYIIOBbIE TUCKYCCHI
11 | TepmosimepHbIii cHHTE3 KommbroTepHsie cumysinuy, pa3oop
KOHKPETHBIX CUTYalllH, TPYIIOBbIE TUCKYCCHI 2%
12 | TIpupoma XUMHIECKOH CBA3U KommeroTepHsie cumyssinum, pa3oop 2
KOHKPETHBIX CUTYalli, TPYIITOBBIE TUCKYCCHI
13 | OnpeneneHue sKECTKOCTH BOIbI KommeroTepHsie cumyssinum, pazoop 2
KOHKPETHBIX CUTYalli, TPYIITOBBIE TUCKYCCHI
14 | Xumrmaeckuie CBONWCTBA KUCIOT U OCHOBaHHU B KommeroTepHsie cumyssinum, pa3oop 2
csere TDJI KOHKPETHBIX CUTYalli, TPYIITOBBIE TUCKYCCHI
15 | OO6mas xapakrepucTrka MetamioB. O0mas KommproTeprbie cumymsmun, pa3oop 2
XapaKTEPUCTHUKA ITIaBHBIX IIOATPYIII HEMETAIIIIOB KOHKDETHBIX CHTYalHi, IPYIIIOBBIC UCKYCCHH
Ha TIpHMeEpe TaJIOTeHOB.
16 | OOmas xapakTepHCTHKa yrieBOAOPOIOB KommbroTepHsie cumyssiimm, pazoop 2*
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KOHKPCTHBIX CPITyaIIHfI, TpyHIioBbIC JUCKYCCHU

17 | CsoiicTBa ¥ NIpUMEHEHUS CIIUPTOB, KapOOHOBHIX | KoMIbroTepHble cuMymsiimm, pazoop 2
KHUCJIOT U CIIOKHBIX 3(1)1/[1)0]3' KOHKPCTHBIX CI/ITyaHHﬁ, TPYyHIIOBBIC JUCKYCCHUU
18 |XwuBas mpupoma Kak 00BEKT U3YUCHUS OHOIOTHH KommbroTepHbie cumymsmun, pa3oop 2*
KOHKPETHBIX CHTYaIlui, TPYIITOBBIC JUCKYCCHH
19 |Pa3MHOXCHHE OPraHU3MOB, ero (HOPMBI U KoMmmbroTepHbIe CUMYITSIINH, pa3oop 2*
3HaueHue. MIHIuBuayanbHOE pa3BUTHE KOHKPETHBIX CHTYalMH, TPYIIOBBIE JUCKYCCHH
MHOTOKJICTOYHOT'O OpraHu3Ma (OHTOTeHE3).
20 | H3yueHue CTpOCHUS PaCTUTEIHLHON M )KHBOTHOM KoMmmbroTepHbIe CUMYITSIINH, pa3oop 2
KIIETKH KOHKPETHBIX CHTYallui, TPYIITOBBIC JUCKYCCHU
21 | Opranmusm - eauHoe 1enoe. MHoroo6pasue KoMmmbrorepHble cumMynsiimn, pazoop 2*
OpraHU3MOB KOHKPETHBIX CHTYallui, FPYIIOBBIC JUCKYCCHU
22 | T'urmote3bl MPOUCX OXKICHUS KHU3HU. Y CIIOKHEHUE KoMmbproTepHbIC CUMYIISIINH, pa3oop 2
JKUBBIX OpPraHW3MOB Ha 3emMJie B Ipoliecce KOHKPETHBIX CHTYAIHii, IPYIIIOBBIC JIUCKYCCHH.
3BOJNIIOIUU. AHTPOIIOTEHE3 U €ro KomMMyHHKaTHBHbIE TPEHUHIH
3aKOHOMepHOCTH. J[oKa3aTenbcTBa poACTBa
YEJIOBCKA C MJICKOIINTAOIIIUMU KUBOTHBIMU.
23 | V3yueHue MpUCIOCOOIEHHOCTH OPTaHU3MOB K KoMmrmbroTepHble cuMyIsiiuu, pazoop 4
cpene O6I/ITaHI/I5l KOHKPETHBIX CPITyaHPIﬁ, prl'IHOBI)Ie )II/ICKyCCI/II/I
Uroro no kypcy | 48
B TOM YHCJIC HHTEPAKTHBHOE 00yueHue™ | 16*
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4. YCJIOBUSA PEAJIM3AIIMU ITIPOTPAMMBI YYEFHOU
JAUCHUIIJINHBI

4.1. MartepuajabHO-TeXHHYecKkass 0a3a, HeoOXoAUMAasi AJisl OCYIIeCTBJICHHSA
00pa3oBaTeJbLHOI0 NpoLecca 1o JUCHUILINHE

Peanuzanus yuebHol mucuuruinabl EcTecTBO3HaHME TpeOyeT HalW4us y4eOHOTro
KaOWHeTa IJi1 TPOBEACHHUS TEOPETUUYECKUX U MPAKTUUYECKHUX 3aHATUM U Ja0OpaTOpHIO
COOTBETCTBYIOUIETO POpUIIS.

Peanuzamuss ~ y4eOHOW  JUCHMIUIMHBI ~ OCYIIECTBISETCS B CIEHUAIBHO
000py/IOBaHHOM KaOWHETE€ €CTeCTBEHHOHAYYHBIX IUCIHUIUIMH, KOTOPHIH BKIIOYAET B
ceOst:

MyJIbTUMEIMA KOMIUIEKT (MYyJIbTUMEIUANPOEKTOP U IKPaH),

KOMITBIOTED,

JIOCKa MeJIOBasl,

yueOHasi meOeb,

71a00paTOPHBIN  KOMILJIEKC Uis  yuyeOHOM MIPAKTUYECKOM M IPOEKTHOMN
JeSITEIBHOCTHU 10 (PU3UKE,
7a00paTOPHBIA  KOMIUIEKC JUIsl  y4eOHOM MPAKTUYECKOM H  MPOEKTHOMU

NEATEIbHOCTHU MO €CTECTBEHHOHAYYHBIM JTUCIUILIMHAM,
HaTJISIIHBIE TTOCOOMs (MYJISIKU YEJIOBEUECKUX OPraHoOB, pelibeHBbIC MOCOOUs
YEJIOBEUYECKUX OPraHOB, CKEJIET Ha IITATHBE),

4.2 IlepeyeHb HEOOXOIMMOT'0 POrPAMMHOI0 O0eceYeHust

1. 7-zip (munensus Ha auri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (emeH3Ms -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (sutiensus - http://www.openoffice.org/license.html)

5. Free Commander (e H3Ms -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%hbd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (munen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBoOo1HOM J10CTYIIE)

8. MozillaFirefox (uuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX 1 JOINOJHUTEJBbHBIX
NHO®OPMAIMOHHBIX UCTOYHUKOB, HEOBXOJANMBIX JIJIA
OCBOEHMSA JUCHUIIJIMHBI

5.1. OcHoBHas JIUTEpPaTYypa

1 EctectBo3nanue. 10 xnacc. ba3zoBerit yposens : yueOnuk / O. C. I'abpuensn, 1.
I'. Octpoymos, H. C. IlypermieBa [u mp.]. - 9-¢ uzn., crep. - Mocksa : [Ipoda, 2020. - 335
c. : wi. - (Poccuiickuii yueOnuk). - ISBN 978-5-358-23175-7.

2 EctectBo3nanme. 11 kiacc. ba3oBerit ypoBens : yueonuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. IlypsimeBa [u np.]. - 8-e u3z., nepepad. - Mocksa : JIpoda, 2019. -
287 c. : un. - (Poccuiickuii yueonuk). - ISBN 978-5-358-17799-4.

5.2. lonoJHUTE/IbHAS JIUTEPaTypa

1. buonorus : yuebnuk u npaktukym st CI10 / B. H. Speirun [u ap.] ; o pen.
B. H. Speiruna. — 2-e uzn. — M. : U3gatensctBo FOpaiit, 2018. — 378 ¢. — (Cepus :
[Mpodeccuonansuoe obpasoBanue). — ISBN 978-5-534-09603-3. — URL: www.biblio-
online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18.

2. Huxkutuna, H. T'. OO6mas u Heopranumveckas xumus. B 2 u. Yacte 1.
Teopernueckure ocHOBHI : yueOHUK u mpaktukym st CIIO / H. I'. Hukutuna, B. 1.
I'peGenbkoBa. — 2-e u3., nep. u aon. — M. : U3narensctBo FOpaiit, 2018. — 211 ¢. —
(Cepus : IlpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-03676-3. — URL:
www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. Caenko, O. E. EcrtecrBo3nanue [DaeKTpOoHHBIH pecype] : yuebd.mocobue /
O.E.Caenxo, T. II. Tpymuna, O. B. Apyttonss. — M. :KnoPyc, 2018. — 364 c. — (CI10O).
— ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

4. CyBopoB, A. B. Ob6mas u Heopranudeckas xumusi. Bompocbl u 3amaud :
yaebHoe mocooue ais CITIO / A. B. CyBopos, A. b. Hukonbsckuii. — 2-¢ u3M., UCIp. u
norn. — M. : HUznmarensctBo FOpaiit, 2018. — 309 ¢. — (Cepus : IIpodeccuonanpHoe
obpa3oBaHue). — ISBN 978-5-534-07903-6. - URL: www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

5.3. Ilepuoanyeckue U3TaHUs

1. Bompocsr €CTeCTBO3HAHUS. — URL:
https://e.lanbook.com/journal/2310#journal_name

2. Bectnuk BI'Y. Cepus 2. Xumusa. buonorus. Teorpadusa. - URL:
https://e.lanbook.com/journal/2496#journal_name

3. BectHuk ~ MOCKOBCKOTO  yHUBEpPCHUTETA. Cepus  02.  Xumwus.

URL.:https://dlib.eastview.com/browse/publication/9065/udb/890

4. Bectauk Cankt-IlerepOyprckoro yHuBepcutera. dusuka m xumusa. — URL:
https://dlib.eastview.com/browse/publication/71209/udb/2630

5. BectHuk HOxHo-Ypanbckoro rocygapctBeHHOro yuupepcurera. Cep. Xumus. —
URL: http://elibrary.ru/contents.asp?titleid=28120.

6. Bectauk IlckoBckoro rocynapcrsennoro ynusepcurera. Cepusi: EcrecTBenHbie
u pusuko-matemarnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .

30


http://www.biblio-online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18
http://www.biblio-online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18
http://www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
http://www.book.ru/book/916518
http://www.book.ru/book/916518
https://e.lanbook.com/journal/2310#journal_name
https://dlib.eastview.com/browse/publication/71209/udb/2630
http://elibrary.ru/contents.asp?titleid=28120
http://elibrary.ru/contents.asp?titleid=37511

1. buonornueckue HayKH B LIKOJIE " BY3€. — URL:
http://elibrary.ru/contents.asp?titleid=53180.

5.4. UuTepHeT-pecypcehl

1. ObC «YuuBepcurerckass 6udbauoreka ONLINE» [yueOHble, HayuHbIE 3/1aHUA,
MIEPBOMCTOYHUKH, XYJ0KECTBEHHBIC TIPOU3BEICHUS PA3TUYHBIX H3AaTCIbCTB; JKYPHAIBI,
MYJIbTUMEIUHHAS KOJUICKIINS: ayAMOKHUTH, ayauo(aiiibl, BUICOKYPChI, MHTEPAKTUBHEIC
KypCBhI, 3KCIpPECC-TIOJrOTOBKA K JK3aMeHaM, TPE3CHTAIMH, TECThI, KapThl, OHJIAWH-
SHIIMKJIOICINH, CJI0BapH]| : CaWT. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wuznarensctBa «Jlanby» [yueOHbIC, Hay4YHbIC W3JIaHUS, MEPBOUCTOYHHUKU,
XYJI0’)KECTBEHHbIE TMPOU3BEACHMS PAa3IMUHBbIX HM3IaTeNbCTB; KypHaubl] : calT. — URL:
http://e.lanbook.com.

3. OBC «lOpaitt» [paznen «BAIIA TIOAITNCKA: ®unnan Kyol'Y (r. CnaBsiHck-
Ha-KyOanu): yueOHMKH U y4deOHble mocobusi m3narenbcTtBa «tOpaiity] @ caitr. — URL:
https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.com» [yueOHble, Hay4YHbIC, HAYYHO-TIOMYJSPHbIC MaTEepPUAIbI
pasIMYHBIX M31aTENIbCTB, XKypHausl| : cait. — URL: http://znanium.com/.

5. OBC «BOOK.ru» [yuebnble m3ganus — komnekmus s CIIO] : caifr. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponHas Oubnuorexa. MoHorpaduu, u3iaHHble B U3JATEIIbCTBE
Poccuiickoit Akagemuun EcTecTBO3HAHUS [ITOJIHOTEKCTOBBIM pecypc CBOOOTHOTO JIOCTY-
na] : caiir. — URL: https://www.monographies.ru/.

7. Hayunas snekTpoHHas O0mbnuoTeka crarei u mybnukaiuii «eLibrary.ru» [poc-
cuiickuil MHPOPMAIIMOHHO-aHATUTHYECKU MOpTaj B 00JACTH HAYKH, TEXHOJIOTMH, Me-
JTUITMHBI, 00pa3oBaHus; O0JbIIas YacTh W3AaHUN — cBoOOAHOTO fJocTyma] : caT. — URL:
http://elibrary.ru.

8. bazwel mannbix xomnanuu «Mct Bwio» [pasgen: [lepuonmyeckue uzmanus (Ha
PYCCKOM SI3bIKE€) BKJIIOYAET KOJUIEKUMHU: M3manus mo oOlIecTBEHHBIM U TYMaHUTapHbBIM
Haykam; M3ganus no nemaroruke u oOpazoBanuio; M3nanus no uHGOpMaluOHHBIM TeX-
HosorusiM; Crarucruueckue wu3gaHuss Poccum u ctpam CHI] @ caiit. — URL:
http://dlib.eastview.com.

9. KubGepJlennnka : HaydHas SJeKTpoHHas OMOIMOTEKAa [HAaydHBIE >KypHaibl B
MOJIHOTEKCTOBOM (popmaTe cBoOoaHOTO nocTymna] : cait. — URL: http://cyberleninka.ru.

10. Enunoe okHO JocTyma K o0pa3oBaTeIbHBIM pecypcaM : deaepanbHas uH)Op-
MaIllMOHHAas CUCTeMa CBOOOJHOTO JOCTyNa K UHTETPATbHOMY KaTaJloTy 00pa3oBaTeIbHBIX
MHTEPHET-PECYPCOB M K DJEKTPOHHON OMONMOTEKe yueOHO-METOAMYECKUX MaTepuajoB
JUIS BCEX YpPOBHEW 00pa3oBaHMs: JONIKOJIbHOE, oOliee, cpeaHee MpodecCHOHAIBHOE,
BBICIIIEE, JOMOIHUTENbHOE | caiT. — URL: http://window.edu.ru.

11. denepanbHblii IEHTP WHGOPMAIIMOHHO-00PAa30BaTENBHBIX PECYpPCOB [ 00-
IIET0, CpeaHero MpodeCCHOHANBLHOTO, JOMOJHUTEILHOTO O0pa30BaHUS;, MOTHOTEKCTO-
BBII pecypc cBoOoaHOTO noctynal : cait. — URL: http://fcior.edu.ru.

12. Enunas kosuiekius 1udpoBbIX 00pa3oBaTeNIbHBIX PECypCoB [UIs MpernoaaBa-
HUS ¥ U3yYeHUs y4eOHBIX NUCIUILIMH HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro U cpe-
Hero (moaHoro) o0Iero o0pa3oBaHmsl; MOTHOTEKCTOBBIA pecypc CBOOOTHOTO MoCTyma] :
caiit. — URL: http://school-collection.edu.ru.
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13. OdunmansHBI WHTEPHET-TIOPTAN MpaBoBoil uHpopManuu. ['ocymapcTBeHHas
CUCTEMa MPaBOBOM MH(POPMAIINH [TOJTHOTEKCTOBBIN pecypc cBOOOAHOTO AOCTYyIIA] : CAMT.
— URL: http://publication.pravo.gov.ru.

14. Dunuknoneauym [Duuuknonenuu. CiaoBapu. CnpaBOUYHUKHU : MOJHOTEKCTO-
BBIN pecypc cBoOomHoro noctyna] // 9bC «YuuBepcuterckas oubmuoreka ONLINEY :
caiit. — URL.: http://enc.biblioclub.ru/.

15. DnexTpoHnHsbIi kKarajgor KybaHCKOro rocyjapcTBEHHOr0 yHUBEPCHTETA U (PU-
nuanoB. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCH 11O
OCBOEHUIO IUCHHUIIJIMHBI

VYyamuecs Juid MOJHOLUEHHOTO OCBOEHUs ydeOHoro kypca «EcrecTBo3HaHHE»
JOJDKHBI  COCTaBJIATh KOHCIEKThl KAaK NpU MPOCIYIIMBAHMUM €ro TEOPETUYECKOM
(JIEKLIMOHHOM) YacTH, TaK M NpU MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM. JKenaTenbHo,
YTOOBl ~ KOHCIEKTHl  JIGKIMH W CEeMHHApOB  3alHUCBHIBAIUCh B  JIOTUYECKOU
MOCJIEIOBATENIbHOCTH U3YUYEHHS Kypca U COJIEpKaINCh B OJHON TeTpaau. ITO 00eCeuuT
0osiee MOJHYIO MOATOTOBKY KaK K TEKYIIMM Y4€OHBIM 3aHSATUSAM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUM.

CamocTosTenbHas paboTa ydamquxcsl sIBIsSeTCs BakHeWmiedl ¢opMmoit yueOHO-
MO3HABaTeIbHOrO npouecca. Llenb 3amanuil a1si caMOCTOSITENIbHON paboThl — 3aKPENUTh
W paclIMpUTh 3HAHUS, YMEHHUS, HABBIKH, MPUOOPETEHHbIE B pe3yibTaTe H3YUYEHUS
JTUCLUIUIMHBI; OBIAJETh YMEHHUEM HCIOJb30BaTh MOJIyYEHHbIE 3HAHUS B MPAKTUYECKOMN
paboTe; MOSy4YUTh MEPBUYHBIE HABBIKUA MPOPECCHOHATBHON JIeATEIbHOCTH.

Havanom opranuzaiuu j1t0060i caMocTosSTENbHONU paboThl JOHKHO OBITH IPUBUTHE
HAaBBIKOB M YMEHUU TpaMOTHON paboThl ¢ y4eOHON W HaydyHOM JUTEepaTypol. DTOT
mpolecc, B MEPBYI0 OYepelb, CBSI3aH C HAXOXKJICHUEM HEOOXOJAMMOM ISl YCHEIIHOrO
OBJIaJICHUS] Y4eOHbIM MaTepHalioM JUTEPaTypol. Yyaluiicss JOHKEH M3YyYUTh CIMCOK
HOPMAaTHBHO-TIPABOBBIX AKTOB M JKOHOMHUYECKOW JUTEPaTypbl, PEKOMEHIYEMBbI 10
y4eOHOW JUCHUIUIMHE, YMETh IO0JIb30BaThCsl (OHIAMU OHOIMOTEK M CIPABOYHO-
oubmuorpagUIeCKUMU U3TaHUSIMH.

3agaHus JUIsl CaMOCTOSTENbHON PabOThl BBIMOJIHAIOTCA B MHCbMEHHOM BHJIE BO
BHEayJUTOpHOE Bpemsi. PaboTa N0KHA HOCUTH TBOPUECKUH XapakTep, IPU €€ OLIEHKE
IpenojiaBaTesib B IEPBYIO OuYepeb OLEHUBAET OOOCHOBAHHOCTh U OPUTMHAIBHOCTD
BBIBOJIOB. B mucbMeHHONH paboTe Mo TeMme 3ajaHus YydyalluHCcs JOJDKEH IOJHO |
BCECTOPOHHE  PAaCCMOTPETb BCE AaCMEKThl TEMbl, YETKO CQHOpPMYJIHpOBaTh U
apryMEHTHpPOBaTh CBOIO MO3MIMIO IO HCCIEAyeMbIM BomIpocaM. BbpiOOp KOHKpeTHOro
3aJaHUs A CaMOCTOSITEIbHOW  paboThl NMPOBOAMT  MpenojaBaTeNb, BETYyLIUi
IOpaKTUYEeCKHE 3aHATHS B COOTBETCTBMM C TIEPEYHEM, YKa3aHHbBIM B  IUIaHaxX
NPaKTUYECKUX 3aHATUH.

OO1u1me nmpaBuiia BBIOJIHEHUS TUCbMEHHBIX padoT

Ha nmepBoM 3aHSATHM CTYAEGHTHl JOJDKHBI OBITh MNPOMH(MOPMHUPOBAHBI O
HEOO0XOJUMOCTH COOJIOACHNS HOPM aKaJIeMHMUYECKOM STHUKUM M aBTOPCKUX IPaB B XOJE
oOyuenust. B yacTHOCTH, Ipe1OCTaBIISAIOTCS CBEACHUS:

— o6mas nHopMaius 00 aBTOPCKUX IpaBax;

— IpaBuWJIa MUTUPOBAHUS;

— mpaBuia 0QOpPMIIEHHUS CCHIIOK;

Bce umeromuecss B TEKCT€ CHOCKHM TIIATENILHO BBIBEPSIOTCS U CHAOXKAroTCs
«agpecammy».

HenomycTumo BKIII0YaTh B CBOIO pabOTy BBIIEPKKH U3 pabOT APYyTrUX aBTOPOB 0e3
yKa3aHUs Ha 3TO, MEPEeCcKa3bIBaTh YYXKYyH paboTy ONHM3KO K TEKCTy 0e3 OTCBHUIKM K HE,
UCIOJBb30BaTh YyXKHWE uAen 0e3 yKa3zaHHs IEepBOMCTOYHHMKOB (3TO KacaeTcs W
uHpopmanmy, HaiaeHHoi B UHrepHere). Bce cinydam mutarmara JOMKHBI - OBITH
UCKJTIOUYEHBI.

Crucok HWCHONB30BAaHHOW JIMTEPAaTyphl JOJDKEH BKIIOYATh BCE HCTOYHHMKH
uHbOpMaIMH, U3yUYeHHBbIE U MPOpabOTaHHBIE CTYJCHTOM B IPOLECCE BBHIMOJIHEHUS
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pabotel, W gomwkeH ObITh coctaBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpagpuueckas ccpiika. O0mue TpeOOBaHUS U PABUIIAY.

TpeboBanus k HanMcaHu1o pedepara

Pedepar mo maHHOMy Kypcy SBIsS€TCS OJHUM U3 METOAOB OpraHHU3aluu
CaMOCTOSITEIbHOU pabOTHI.

Tembl pedepaToB SBISIOTCS OMOJHUTENBHBIM MaTepUaIoOM JIi HM3y4YEHUs
JaHHOW JUCHUIUIMHBL. Pedepar orieHnBaeTcst B 0JJuH 0aul B OLIEHKE UTOTO 3K3aMEHa

Pedepar gomkeHn ObITh NOATOTOBIEH COIJACHO TEME, MPEAJI0KEHHON
npenojaBateneM. JlomyckaeTcsi caMOCTOSITENbHBIM BbIOOp Tembl pedepaTa, HO IO
COINIACOBAHHUIO C IIPENO/IaBATENIEM.

Jns HamucaHusi pedepara CTYACHT CaMOCTOSITENHHO TMOAOUpPAET HMCTOUYHUKHU
uH(popMalMK MO BBIOpaHHON Teme (uTepaTypa ydeOHas, nepuoaudeckas u MHTepHeT-
pecypchl)

O6beMm pedepara — He meHee 10 cTpanun popmata A 4.

Pedepar nomkeH uMeThb (TUTYNBHBIA JIMCT, COJIEp)KaHUE, TEKCT JIOJKEH OBbITh
pa30ouT Ha pa3zesibl, COrJIACHO COJIEP’KaHUI0, 3aKII0YEHHE, CIIHCOK JINTEpaTyphl HE MEHEE
S UCTOYHUKOB)

O6cyxaenne TeM pedepaToB MPOBOJUTCS HA TeX MPAKTUYECKUX 3aHATHUSAX, IO
KOTOPBIM OHHU pacrpefielieHbl. DTo sBlsgeTca o0s3aTeNbHbIM TpeboBaHueM. B ciydae He
npejcTaBieHuss pedepara COracCHO YCTaHOBJIEHHOMY rIpaduky (0e3 yBaKUTEIbHOU
INPUYMHBI), yYaluiics 00s3aH MOArOTOBUTh HOBBIH pedepar.

WNudopmanus no pedepary He poskHa npebimaTh 10 MuHyT. BhIcTynaromiuii
JIOJKEH MOATOTOBUTH KpaTKHe BBIBOJIBI ITO TeMe pedeparta 11l KOHCIIEKTUPOBAHUS.

Cnaua pedepara npernoaBaTennto o0s3areabHa.
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7.O0EHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. ITacnopt ¢oHAa OLIEHOYHBIX CPEICTB

r][\}.gn KonTponupyemsie pa3iesbl (TeMbl) IUCIUTITHHEL HaumMeHoBaHIe OLIEHOYHOTO CPEICTBA
Paznen 1. ®uznka
1 MexaHuka JIab. paGorta
2 MornexyssipHast pU3MKa M TEPMOTUHAMHUKA JIa6. pabora
3 DJIeKTpOoJHAMHKA [Mpaxkr. 3ansTHe, Jlab. padbora
4 CtpoeHue aToMa U KBaHTOBas (r3nKa IMpaxr. 3aHsTHE
5 OBOJIOLUS BCEIEHHON IIpaxt. 3ansTHE
Paznen 2. Xumust
6 OCHOBHBIE MOHSTHUSI U 3aKOHBI XUMHU Pedepar
7 Ilepronuueckuii 3aKoH Koncnekr
8 CtpoeHue BelecTBa IMpakr. 3ansTHe
9 Bona. PactBopsl JIa6. pabora
10 XUMHUUYECKUE PEAKIUH IMpe3enTarms
11 Kiraccudukanusi HeOpraHu4eCKuX COeAMHEHHUN Koncrmekr
12 MerTanibl 1 HEeMETaJIbl [TpaxT. 3ansiTue
13 Yr1eBonopois! [1paxT. 3aHsTHE
14 Kucnoponconepxaiiie opraHuuecKre BeIeCTBa. [1paxT. 3ansrue, JIab. pabora
15 A3zoTcozeprkaliye OpraHn4eckrue CoeIMHeHU s [1paxT. 3ansrue, JIab. pabora
16 XUMHUS ¥ KHU3Hb. XUMHUS B OBITY Koncnekt
Pasnen 3. buonorus
17 Beenenue [TpaxT. 3ansiTue
18 Knerka. JIa6. pabora
19 Opranusm [Mpakr. 3aHsTHE
20 Bun [Mpakr. 3ansTue, Jlab. padora
21 DKOCUCTEMBI [Mpakr. 3ansTue, Jlab. padora

7.2. Kputepum olleHKH pPe3yJbTATOB 00y4eHUsI

Koutpons #  omeHka pe3ylbTaToB

OCBOCHHA

y4eOHOU

UCIUTLIAHBI

OCYUIECTBIISIETCSl TpernojiaBaresieM B IMPOLECcCe NPOBEIEHUS MPAKTUYECKUX padoT,
TECTUPOBaHMs, coOeceOBaHUs MO pe3ybTaTaM BBIMOJHEHHUS J1a0OpaTOPHBIX padoT, a
TaK)Ke pelIeHHs 3aJay, COCTaBJieHUs paboyux TaONHIl U TMOATOTOBKH COOOIIECHUN K
YPOKY. 3HaHUsl CTYACHTOB Ha MPAKTHUYECKUX 3aHATHUSIX OLICHUBAIOTCS OTMETKAMHU
«OTIIMYHOY, «XOPOILLO0Y», «yJAOBIETBOPUTEIBLHO» U «HEYJAOBIETBOPUTEIHLHO.

OneHka «OTIUYHO» BBICTABIAETCS, KOTJA CTYACHb IOKa3bIBaeT TIy0OKoe
BCECTOPOHHEE 3HaHWE pas3felia TUCIUIUIMHBIL, O00s3aTeNbHON U JIOMOJHUTEIHHOU
JUTEpaTypbl, apryMEHTUPOBAHO U JIOTMUECKH CTPOMHO H3JIaraeT maTephayl, MOXKET
MIPUMEHATH 3HAHUS JJI1 aHAJIN3a KOHKPETHBIX CUTYallUH.

OueHka «XOpOIIO» CTaBUTCA MPU TBEPAbIX 3HAHUAX pazjena AUCIUIUINHBL,
00s3aTeNbHON  JUTEpaTypbl, 3HAKOMCTBE C  JOMOJHHUTEIBHON  JHUTEepaTypoil,
apryMEHTUPOBAHHOM M3JI0KEHUHM Marepuana, YMEHUU IMPUMEHUTh 3HAHUA Ul aHaIu3a
KOHKPETHBIX CUTYalUH.

OueHKka «yIOBIETBOPUTENBHO» CTAaBUTCS, KOTJA CTYACHT B OCHOBHOM 3HAeT
paszaelt IUCUUIUIMHBL, MOKET IPAKTUYECKH IPUMEHUTH CBOU 3HAHUS.

OlneHKa «HEYA0BIETBOPUTENBHO» CTABUTCS, KOTJIa CTYJIEHT HE OCBOWJI OCHOBHOTO
COJIEpKaHUs MPEeAMETa U cl1ab0 3HAET U3YYaeMbIid pa3fiell TUCITUTUTHHBIL.
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7.3 OnleHOYHbIE CPEICTBA JIJIsl IPOBEAeHHS TeKYIel aTTecTAlMU

B nannoM pa3nene npuBoasitca o0pa3ubl oueHOYHbIX cpeacTB. IlonHbIi
KOMILJIEKT OLEHOYHBIX CPeACTB NpUBOAUTCH B MOH/IE OLIEHOYHBIX CPEICTB.
Texymuii KOHTPOJIb TPOBOAUTCA B (popMme:

-(ppoHTaNBHBIN ONpPOC

-MHIUBUYAJIBHBINA YCTHBIM OIIPOC
-IACEMEHHBIA KOHTPOJIb

-TeCTUPOBAHHE IO TEOPETHUECKOMY MaTEPHAITY
-pakTUdeckas (JabopaTopHas) pabota
-3anuTa pedepara
-3aI[UTa BHITIOJTHEHHOTO 3a/IaHUsI.

dopma IIpaxTryeckuit Jlnanbre Ipumeper
3HaHuA YMenus KadecTBa OLICHOYHBIX
aTTecTalluu OIBIT (BNIa/ICHNE)
CTYyJIeHTa CPEJCTB
YcrHbli Kontpons 3Hanmii | Ouenka ymenus | Ouenka HaBblkoB | OueHka KonTpomnbx
(MMCBMEHHBI | MO  ONpeNeNeHHbIM | pa3jinyaTh paboThbI ¢ | criocobHOCTH 15
i) onpoc o | mpoGyiemam KOHKDPETHBIE JIATEPATyYPHBIMU OIIEPAaTUBHO U | BOIPOCHI
TEMaAM IIOHATHUA HUCTOYHUKaAMU Ka4YCCTBCHHO I1o TEMaM
OTBCYATh Ha npujiararoT
IIOCTaBJICHHBIC CA
BOITPOCHI
Pedepatbr Koutpons 3Hanmit | Onenka ymenusi | Onenka HaBbIKOB | OreHka Tembl
IO ONpENENCHHBIM | pa3iMyaTh paboThI ¢ | cmocobHOCTH K | pedepaToB
npobieMam KOHKPETHBIE JIUTEpaTypHBIMU CaMOCTOSITENIBHO | IPHUJIAraroT
HOHSTHS UCTOYHUKAMHU i pabore U | cA
aHaIN3y
JIUTEPaTYPHBIX
HCTOYHHUKOB
[Ipaktugeck | Cmpicn  moHsTHiL: | OmnHCHIBaTH u | HaBpikamu: Orenka Tewmsl
ue €CTECTBEHHOHAYYHOE | OOBSICHATH OIHCaHMA U | cloCOOHOCTH padot
(;maGopatopH | sIBIEHHE, THIOTE3d, | ECTECTBEHHOHAYYH | OOBSACHEHHS OllEpaTMBHO M | IPHJIAararT
bIe) paboThl | 3aKoH, Teopus, | ble  SIBJICHUS U | €CTECTBEHHOHAYYH | Ka4ECTBEHHO cst
BELIECTBO, CBOICTBa Tel: | BIX SBIEHMHA U | pelaTh
B3auMozeiicTBHE, JBIDKCHUE CBOICTB TEN: | MOCTaBIIEHHbIE
3JIEKTPOMAarHUTHOE | HEOECHBIX TEN U JIBIKCHUE Ha
ToJie, BOJHA, ()OTOH, | MCKYCCTBEHHBIX HEOECHBIX TeN U MPaKTHYECKUX U
aToM, aTOMHOE SI/IPO, | CITyTHHUKOB 3€MJIM; | MCKYCCTBEHHBIX 71a00paTOPHBIX
HOHU3HUPYIOIIHE CBOWCTBa  Ta30B, | CIYTHHKOB 3eMiH; | paboTax 3agadn
W3JTy4EHYs, IUIAHETa, | JKUIKOCTEN U | CBOMCTBAa  TIa3oB, | U
3Be3/la, TANAKTHKA, | TBEPABIX TeN; | XKUAKOCTEH U | apryMEeHTHpOBaT
Bcenennas; 3JIEKTPOMAarHUTHY | TBEPABIX TEN; | b PE3YNIBTATHI
9KOJIOTUYECKHE 10 WHYKOHIO, | 3JIEKTPOMArHUTHY
ACTICKTBI pacipocTpaHeHue | o WH/TYKIIHIO,
WCTIONB30BAHMS 3JIEKTPOMATHUTHBI | PaclpOCTpaHEHHE
YTJIEBOIOPOTHOTO X BOJTH; BOJIHOBBIE | 3JIEKTPOMAarHUTHbI
CBIpPBSI. 3HaHME | CBOICTBAa  CBETa; | X BOJH; BOJTHOBHIC
CTPOCHHS  KIJIETOK, | M3JIy4eHHE W | CBOMCTBA  CBET;
OCHOBHBIX TIOTJIOIICHNE CBETA | M3ITydCHUE "
croco0oB aTOMOM; TIOTJIOIIEHHE CBETA
Pa3MHOXCHUS thoroaddexr; aTOMOM;
OpPTaHU3MOB, YcTanaBnmMBaTh thoroaddexr;
CTaJWii OHTOTrEHe3a | 3aBUCHMOCTb YcraHoBeHHA
Ha TpUMepe | CBOWCTB 3aBHCHMOCTH
YeJoBeKa, TNPHIMH, | XUMHYECKUX CBOICTB
BBI3BIBAIOIINX BEIIIECTB OT | XUMHYECKHX
HapyHIeHHs B | CTPOEHHS aTOMOB | BEIIECTB oT
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pa3BUTHH
OpPTaHU3MOB.
3HaHue COCTaBa,

CTPOCHUS M 00X
CBOMCTB
BasKHEHIITNX
KJIaCCOB
HEOpraHUYEeCKUX U
OpTaHUYECKUX
COCTMHCHU,
HCKYCCTBEHHBIX H
CUHTETUYECKHX
TIOJINMEPOB.

CMBICII
€CTEeCTBEHHOHAYYHBI
X 3aKOHOB
KJIACCUYESCKOM
MEXaHHKH,
BCEMUPHOT'0
TATOTEHUS,
COXpaHeHI/ISI 3Hepr1/m
HUMITyJIbCa u
SJIEKTPUYECKOT O
3apsina,
TepMO]lHHaMI/IKI/I,
3JIEKTPOMArHUTHOU
WHIYKIHUH,
dhoroaddekra;
KOJINYECTBEHHBIX
3aKOHOB XMMHH
IIepnonuueckuii
3aKOH
J..MenneneeBa
BKJIaJ] POCCUNCKUX U
3apyOeKHBIX
YUYEHBIX, OKA3aBIIHX
HauOoJbIIee
BIIMSTHUE HA Pa3BUTHE
€CTECTBO3HAHUS

o0pa3yromux ux
XUMHYECKHX
3JIEMEHTOB.
OOBACHATH
3aBHUCHUMOCTD
CBOMCTB BEIICCTB
OT MX COCTaBa U
CTPOCHUS
KPUCTAJUTHUCCKUX
PEIIeTOK.
OOBACHATE
XUMHYECKHE
SIBJICHMS,
MPOHUCXOIAIINE B
pUpoJe, ObITY U
Ha TPOU3BOJICTRE.
OrenuBaTh
BIIMSIHHE
XUMHUYECKOr O
3arpsA3HCHUS
OKpYyXarolen
cpezpl
OpraHu3M
yeIoBeKa u
Japyrue JKUBBIE
OpTraHU3MBlI;
aHAJIM3UPOBATh U
OLICHUBATE
pa3iIyHbIe
THUIIOTE3bI
TIPOUCX XK ICHHS
JKM3HM Ha 3eMiie;
MIPOBOJHTH
omycaHue ocooer
OIHOTr'0 BHJA I10

Ha

Mopdonoruyecko
MY KPUTEPHIO.
Otnu4aath
THIIOTE3bI oT

Hay4YHbIX TEOPHIL.
JlenaTh BHIBOABI Ha
OCHOBE
SKCIEPUMEHTAITBH
BIX JaHHBIX.
IIpuBonuTh
TIPAMEPHI,
TOKa3bIBAIOIIIIE,
4T0: HAOIIOIEHNS 1
SKCIIEPUMEHT
SIBIITFOTCST OCHOBOM
IUIS  BBIIBIDKEHHUS
TUIIOTE3 U TEOPUH,
T03BOJISTIOT
TIPOBEPUTH
HCTHHHOCTD
TEOPETUIECKUAX
BBIBOJIOB;
€CTCCTBEHHOHAYYH
asg Teopus JaeT
BO3MOXKHOCTh
O0OBSICHATE
HM3BECTHEIC

CTPOCHUS aTOMOB
o0pa3yromux Hux
XUMHUYECKHX
3JIEMEHTOB.
OObsicHEHNS
3aBUCHUMOCTH
CBOMCTB BEIICCTB
OT MX COCTaBa 1
CTPOCHUS
KPHUCTAJLTHUCCKUX
PEIIETOK.
OOBbsicHEHNS
XAMHUYECKHX
SIBJICHUH,
MPOUCXOJIAIIUX B
npUpose, OBITY U
Ha TPOU3BOJICTBE.
OreHuBaHus
BIIMSIHUS
XUMHYECKOTO
3arpsI3HCHUS
OKpYXarollen
cpezpl
OpraHu3M
yeoBeKa u
Jpyrue JKHBBIE
OpTraHU3MBlI,
aHajm3a u
OILICHHBAHMS
Pa3IHMYHBIX
TUIIOTE3
TIPOUCXOXKICHHS
JKM3HH Ha 3eMiie;
MIPOBEICHHS
OInHcaHus 0co0ei
OHOT'0 BHJA I10
Mopdonoruyecko
MY KpUTEPHIO.
OTan4ms TAIIOTE3bI
oT HayIHBIX
TEOPHUH.

Jlenate BHIBOIIBI HA
OCHOBE
SKCIEPUMEHTAIBH
BIX TAHHBIX.
IIpuBonuTh
TIPUMEPHI,
MMOKa3bIBAIOIIHE,
4TO: HAOIIOIEHNS 1
SKCIEPUMEHT
SIBJISTIOTCSI OCHOBOM
IUIS  BBIIBIDKEHHUS
TUIIOTE3 U TEOPUH,
ITO3BOJISIIOT
TIPOBEPUTH
HCTHHHOCTD
TEOPETUIECKUX
BBIBOJIOB;
€CTCCTBEHHOHAYYH
as Teopus JaeT
BO3MOXKHOCTb
O0OBSICHATH

Ha
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SIBJICHUS TIPUPOJIBI
Y Hay4HbIE (AKTHI,
NpeaCcKa3bIBaTh
elle HEU3BECTHBIC
SIBJICHUSA

U3BECTHBIC
SIBJICHUS TIPUPOJIBI
1 Hay4JHbIe (DaKTHI,
IpeaCcKa3bIBaTh
eIl HEM3BECTHBIE

SIBJICHHUA

TectupoBan | Konrpons 3Hanwmii | Onenka ymeHust | OlleHKa HaBBIKOB
ue 10 OTMpEAENIEHHBIM | pa3jinyaTth JIOTUYECKOT 0
npobiiemam KOHKPETHBIE aHaiausa u
TIOHSITUS CUHTE3a npu
COIIOCTaBJICHUHI
KOHKPETHBIX

TTOHSITHI

Ornenka
CITOCOOHOCTH
OIEPATHBHO W
Ka4eCTBEHHO
OTBEYaTh Ha
[IOCTaBJICHHbIE
BOITPOCHI

Bomnpocel
MpUIararoT
cs

IIpumepHbIe TeCTOBbIE 3a1aHUS
no pusuke:

1. [Ipouecchl, KOTOPBIE XapaKTEPU3YIOTCSI ONPEAETICHHON MOBTOPSIEMOCTHIO BO

BpEMEHHU
1. BostHa
. TIepeMeIIeHNE
. KoineOaHus
. UMITYJIbC

N

. Bennuuna A B ypaBHeHnn S S¥ P
. aMILTATY/Ia

. 4acToTa

. TIEpEMEILICHHE

. IUKJIMYECKAs YacTOTa

)] SA X P

B YpaBHEHHUH o

B ODNEDN

. Bennuuna

. aMIUTUTyJa

. 4yacTorta

. TIEpeMEIlICHUE
. IIMKJINYecKas 4yacToTa

WD W

o XMMHH

1. MakcumanbHas QJICKTPOHHAA EMKOCTb P-IIOAYPOBHA PaBHA

1). 2
3) 6;

2) 4;
4) 8.

2. DJEeKTpPOHHOE
KOH(UTrypauu

a) 1s? 25?2p®3s23p°3d°4s?;

0) 1s? 25?2p%3s23p°3d?;

B) 1s? 2522p®3s23pf3d74s?;

r) 1s? 2s22p83s23p®3d®4st4pt.

3. Kakoe yTBepxaenue ommdouHo?

CTpOCHHC HeﬁTpaHBHOFO aroMa IKCJIC3a

COOTBCTCTBYCT

1) I'maBHOE KBAaHTOBOE YHCJIO N OMPEACSCT SHEPrUi0 OPOMTAIM W TPUHUMACT

3HayeHus 1, 2, 3...00.
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2) Cornacuo npuHIumy Ilayau Ha KaxI0i aTOMHON OpOUTAIA MOYKET HaXOUThCS
He 0oJjiee IByX 3JIEKTPOHOB C aHTUIIApAJIEIbHBIMU CIIMHAMM.

3) B COOTBETCTBUU C AJIEKTPOHHBIM CTPOCHHEM aTOMOB CEJICH U XPOM OTHOCSTCS
COOTBETCTBEHHO K - U d-3JIeMEHTaM.

4) Atombl (dochopa B OCHOBHOM COCTOSSHUM HMEIOT OJUH HECHapeHHBIN
AJIEKTPOH.

Mo OMOJIOTHH:
1. DHepreTuyeckasi, 3amacaroiiasi, 3aluTHas, CTPOUTEIbHAs, PETYISATOPHAS — 3TO

(GYyHKLIMH. ..
1. nunugoB 2. OEIIKOB
3.yriaeBoioB 4. BuraMUHOB

3. 'mobyna — 370 ... CTpYKTypa OeNKOB.

1. nepBuuHas 2. Bropuunas

3. TpeTHu4Has 4. YeTBepTUUHAL

3. Kitetku ¢ xopoio oopMIEHHBIM S]IpOM
1. sykapuoTsl 2. 'ametnl

3. aHa’poOBI 4. TTpokapHOThI

IIpumepHbie BONMpochl AJsl MPOBeAeHUsT YCTHOr0 Onpoca (KOHTPOJIbHBIX
pador)

1. MeToapl HUTONIOTUN

2. Knerounas teopus T. [1IBanHa

3.OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOYHOM TeOpUuu

4. X¥IMHUYECKHE AJIEMEHTHI KIIETKH

5. XuMHYeCKHe BEIIeCTBa KIETKU

6. Bona u e¢ poib B KIeTKe

7. MuHepanbHbIe BEIIeCTBa U UX POJIb B KIETKE

8. Yri1eBobl M X POJIb B )KU3HEACITEILHOCTH KIIETKH

9. Jlunuabl ¥ UX POJIb B KUZHEACITEIILHOCTH KIETKU

10. Ctpoenue u QpyHKIMN OEITKOB

11. HykjenHOBBIE KUCTIOTHI

IIpumepHbIe BONPOCHI AJ151 KOHTPOJIS CAMOCTOSITEILHOH PadoThI

ITo pusuke

1. Metpouorus B ipodeccuu

2 ®usuka B npodeccuu (3HaueHne GU3NKU IPU OCBOCHUH MPOPECCHH )
3. [MorpemHocTr n3MepeHuit

4. CKOpOCTH B MIPUPOJIE U TEXHUKE.

5. 'anuneo lNanunieit — OcHOBAaTeNb TOYHOT'O €CTECTBO3HAHUS

6. 3nauenue oTKpbITHI [anunes

7. Ucaak HproTOH — co3paTenb KIacCHUecKor (pru3nku

8. Cwibl B IpUpOJIE U TEXHUKE

9.VabpTpa3ByK U €ro UCHOJIB30BAHUE B METUITMHE U TEXHUKE
10.PanroakTiBHBIE U3TYyUYE€HUS U UX BO3JICHCTBUE HA KUBBIE OPraHU3Mbl
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Ilo xumuu

1. Baxkneiiine coeIMHEHNS] METAJUIOB U HEMETAIIOB B MPUPOJIE U XO3IMCTBEHHON

ACATCIIBHOCTH YCIIOBCKA

2. [IpupoHbIe HICTOYHHUKH YTIIEBOIOPOIOB
3. Baxxnelimme coeTMHEHUST METAIUIOB U HEMETAIJIOB B MPUPO/IE M XO3IHCTBCHHON

JACATCIIBHOCTH YCIIOBCKA

4. Kpucrannmyeckue pemeTKd BEIIECTB C Pa3IMYHbIMM BHJIAMU XHMHUYECKOM

CBiA3HU

5. Ponb B KieTKE HCOPTaHUUYCCKHUX U OPTaHUUYCCKUX BCIICCTB

ITo Guosorum

1. Bupycsl — Bo30yiuTen MH(EKIMOHHBIX 3a001€BaHUI
2.Bupyc ummynozaedunura yenoseka (BUY). [podunakruka BUY-undexumu
3. 'eHeTnueckne 3aKOHOMEPHOCTH CEIEKIUU
4. Yuyenue H.M. BaBumoBa 0 ueHTpax MHOrooOpasusi U MPOUCXONKIACHUS

KYJbTYPHBIX PACTCHUI

5. I'umoTe3pl MPOUCXOXKICHUS KU3HU
6. 'moGanpHBIC U3MEHEHHS B OMocdepe Mo BIUSHUEM JIEeATeTbHOCTH YeIOBEKa

7.4. OueHoYHbIE CPECTB VISl IPOBEIeHUS MPOMEKYTOUHOI aTTeCcTAllUN

HpOMe)KYTO‘IHaH aTTecranusa

npoheccroHaNBEHO
U 1eITeIbHOCTH

PEIICHUH 33124 B
obmactu
npodeccroHaTbHOMN
JesATEINbHOCTH

YETKO U3JIaraTh
XOJ] peeHHs
3a1a4 B 00J1aCTH
npodeccroHaNb
HOH
JIEATEIILHOCTH U
apryMeHTHpOBa
T pe3yAbTATHI

dopma N JInunble [Tpumepsnt
[IpakTuueckuii
aTTecTaly 3HaHuA YmeHus KauecTBa OLICHOYHBIX
OTIBIT (BJAJIETh)

u CTyIeHTa CpeacTB
Huddepen | Konrpons OreHKa yMeHus Ol1leHKa HAaBBIKOB OrieHka Bormpocsr:
IUPOBAaHH | 3HAHMA 0a30BHIX | IIOHUMATh JIOTHYECKOT 0 CIIOCOOHOCTH IpUJIaraioTcs
BIi 3a4eT MIOJIOXKEHHH B CIICIUATILHYIO COTIOCTABJICHHS U IPaMOTHO H

obnactu TEPMUHOJIOTHIO XapaKTePUCTUKH YeTKO U3/IaraThb

€CTECTBO3HAHMS 00BEKTOB MaTepua
OreHKa yMEHUS O1leHKa HAaBBIKOB Or1eHKa 3agaun
pelIaTh TUIIOBEIE JIOTHYECKOT 0 CIIOCOOHOCTH NpUJIararoTcs
3aJa4d B O0JIaCTH | MBILUICHUS IPH IPaMOTHO H

7.4.1. TlpuMepHbIe BONPOCHI I NMPOBEACHUS] MMPOMEKYTOYHOI aTTecTalumn
(1 PpepeHpoOBaHHBIN 324€T)

1. Mexanuyeckoe ABuxeHue. MarepuanbHas Touka. Tenao oTcyeTa.
2. Tpaextopus. [Iyts. [lepememenue. CKOpoOCTb.

3. PaBHOyckopeHHOE

IIPSIMOJIMHENHOE

PaBHO3aMeIEHHOE IPSIMOIMHENHOE ABUKECHUE.

4, (CBoOomHOE TMaIeHUE TEIl.

YCKOPEHUH HA )KUBbIE OPTaHU3MBI.
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YckopeHne CBOOOAHOTO TAICHHMS.

Yckopenue.

Bausaue



5. PaBHOMepHOE IBMXEHHUE IO OKPY>KHOCTH U €ro XapakTepuctuku. [lepuon.

6. YrmoBas ckopocTh. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

7. OTHOCHUTEIBHOCTh MEXaHUUYECKOTO JIBIKEHUS. CII0KEHUE CKOPOCTEH.

8. Ilpunmun nnepuuu. 3akonsl HeioToHa.

9. IBmxeHHE Tema MO IeHCTBUEM HECKOIbKUX cril. ClI0’KeHHEe BEKTOPOB.

10. Ummynec Tena. 3aMKHYTast cucTeMa. 3aKOH COXPaHEeHHUS UMITYJIbCA.

11. bpoyHnosckoe nuxxenue. Juddysus. uddysus B xxuBoit npupose.

12. PasMepsl 1 Macchl MOJICKYJ U atoMoB. [loctostHHast ABoraapo. MaeanbHbIid
ras.

13. Tepmomuaamuueckue napametpsol. [laBnenue raza. JlaBnenue armochepsi.

14. Temnepatypa. TepmoauHamuueckas mkana Kenbuna.

15. Temnepatyphas mkana Llenscus MeauuuHckuii TepMOMETD.

16. Boasnoit map B arMmocdepe. AOCOIIOTHAS M OTHOCUTENbHAsl BIAXHOCTh
BO3ayxa. Touka pocChl.

17. IlpuGopsl /uig onpeAeseHus: BIAKHOCTH BO3JyXa. | MITHEHMYECKOe 3HAaYeHHE
BII&YKHOCTH BO3/IyXa.

18. XapakTepucTHKa )KUJAKOTO COCTOSIHHSI BeIecTBa. BIMKHUI MOPSIOK.

19. CmauuBanue. Kamumisiprocts. Kanuuispasie siBIeHUS B OBITY, IPUPOJE,
OpraHu3Me YeJI0OBeKa.

20. Kpucrannuyeckue u amopdusie Tena. Kpucramnorpadus.

21. Tlepuoauueckuii 3axoH JI.1. MenneneeBa

22. Kpucramiueckue pemeTku

23. VloHHast XUMUYECKasl CBS3b

24. KoBaneHTHas MOJIIpHAsk U HETIOJSIpHAs XUMUYECKasl CBSI3b

25. ArperaTHble COCTOSIHUS BEIlleCTBA

26. YriaeBoaopoasl

27. Xunkue BemectBa. Hed1p

28. TBepaoe cocrosiHue BenlecTBa. JKuakne KpucTaibl

29. Knaccudukaiys HeOpraHMIECKUX BEIIECCTB

30. Teopusi XMMHUYECKOTO CTPOEHHUSI OpraHudeckux coeaunenuii A.M.byTiepoBa

31. Tlomumepsr

32. CmMecH BEIIECTB, UX COCTaB M CIIOCOOBI pa3aeieHuUs

33. JlucrepcHble CUCTEMBI

34. XumMudeckue peakiuu U uX KiaccupuKamms

35. CKOpOCTh XUMHUYECKOHN peaKInu

36. OOpaTuMble XUMUYECKHE PEAKIIUU U XUMUYECKOE paBHOBECHE

37. OKHCIUTENHHO-BOCCTAHOBUTENBLHBIE PEAKIIUU.

38. Xumudeckne HCTOUYHUKH TOKa

39. Dnekrponu3

40. IIpenenbHbIe U HEMPeIEIbHBIC YTIEBOIOPOIbI

41. I'eHeTHKa 4YelIOBEKa

42. Cuctema KpoBOOOpAIIEHUs YeIOBeKa

43. BeigenurenpHasi CUCTEMA YEJIOBEKa

44, JlpixatenbHas CUCTEMA YeJIOBEKa

45. 3peHue U ciayx 4eaoBeKa

46. Boanplii 6anaHc ¥ QyHKIMU BOJBI B OPTaHU3ME YeJIOBEKa

47. Butamunsl. bone3Hu, o0yclOBICHHbBIE BUTAMHUHHON HEOCTATOYHOCTHIO WIIH
WX U30BITOYHOCTHIO
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48. T'opmonsl. Kitaccudukarus u cBOWCTBAa TOPMOHOB
49. ®axTOpHI BIUAIONINE HA COCTOSHUE 3I0POBBS
50. HacnexcTBeHHbIe 32001€BaHUS

7.4.2. IIpumepHbIe IK3aMEeHALMOHHBbIE 3a1a4u Ha
IK3aMeH/nTu(pPpepeHIUPOBAHHBINA 3a4eT

[Ipumepsl 3a1a4 1 BONPOCOB K KOHTPOJIBHOM paboTe Mo (pu3nKe

1) KakoBa >KeCTKOCTh MPYKUHBI, €CITH Ipy3 Maccoi 10 KT pacTsIruBacT npyKuHy
Ha 10 cm.

1000H/m

2) Kakoii Tpy3 Hy>KHO MOJABECUTH K MpYx)HHE KecTKOCThI0 1000H/M, uT00BI
pacTsaHyTh ee Ha 20 cm.

3) I'py3 mMaccoii 3 Kr pacTsaruBaeT npyxuny Ha 5 cM. Kakum jo/mkeH ObITh Ipy3,
KOTOPBIN PAaCTSHET NPYKUHY Ha 8CM.

[Ipumepsl 3a1a4 U BOIPOCOB K KOHTPOJIIBHON paboTe M0 XUMUHU

1) YkaxuTe, Kakoe BEIIECTBO ABJISICTCS] OKUCIUTEICM, KAKOe BOCCTAHOBUTEIICM:

Cu + HNO3z = Cu (NOgz)2 + NO + H2O ompenenute kK03 PHUIUCHTH METOIOM
ANEKTPOHHOTO OanaHca

2) YKaxuTe, Kakoe BEIIECTBO SIBJICTCS OKHCIUTENIEM, KAKOE BOCCTAHOBHUTEIIEM:

NHs + Br2 = N2 + NH4Br onpenenure xoagdunueHTsl METOIOM 3IEKTPOHHOTO
OanaHca

3) HanumuTe ypaBHEHHE MPOTEKAIOIIEH peakiMd B MOJICKYJISIPHOM W HOHHO-
MoJiekyssipHoM Buae. OObsicHuTe moueMy oHa nporekaet? KapOoHnart kanus + ruipokcu
Oapust

4) Kakoii TUI KOBAJCHTHOW CBSI3M — IMOJIAPHAS WJIM HENOJSIPHAsE — B MOJIEKYJIax
creayromux BemectB? COz, H2O, H2S, CloO7, PCls? K aromam, Kakux 3J€MEHTOB
CMEIIAI0TCs OOIINe SJIEKTPOHHBIE Taphl B 3TUX MOJIEKYJax?
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8. JONOJIHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJINHbI

Ipuaoxenune 1. KpaTkuii KOHCHEKT JIEKIIHOHHBIX 3aHATHH

SnepHas u TepMoOsiIepHas YHEPTrEeTHKA

SnepHbIl peakTop — YCTPOWCTBO, B KOTOPOM OCYILIECTBIISIETCS YIpaBiisieMasi
siIEpHAs LIeMHas peakiys, COMPOBOKAAIOMIASCS BbIAEIECHUEM dHepruu. [lepBrolil ssaepHbIi
peakTop noctpoeH B aekadbpe 1942 B CHIA non pykoBonctBoMm J. @epmu. B EBpomne
NEPBBIA SACPHBIN peakTop myileH B nekadpe 1946 B Mockse non pykoBojactsoM M.B.
KypuaroBa. CocTaBHBIMH 4YacTSAMH JHOOOTO SIAEPHOTO PEAKTOpa SBIIAIOTCS: aKTHBHAs
30Ha C SJIEPHBIM TOIUIMBOM, OKPYKCHHAs OTpa)kaTeJIeM HEHWTPOHOB, TEIIOHOCHUTEIb,
CHUCTEMa PETYJMPOBAHUS LEMHOM pEakiMH, 3alluTa, cucrema ymnpaiieHHs. OCHOBHOM
XapaKTEPUCTUKOMU AJIEPHOTO PEAKTOpa SBISETCS €0 MOITHOCTD.

Atomuas anekrpoctanius (ADC) — 3IeKTpOCTaHIMs, B KOTOPOH aToM-
Has(siaepHas) sHeprusi mpeoOpasyercs B dJEKTpUYEcKyro. ['eHepaTopoM 5SHEpruM Ha
ADC sBisieTcsl aTOMHBIA peakTop. Temio, KOTOpoe BBIACISIET B PEAKTOPE B pe3yJibTaTe
LEMHON peakuu JIeJeHHs JIep HEKOTOPBIX TSKENbIX AJIEMEHTOB IPeoOpazyeTcs B AJeK-
Tpo3Hepruto. bxauil u ganeauil Kocmoc

K rpynmne 0onpmMx IUIaHET OTHOCATCS IJIAHEThl TMTAHThl U IJIAHEThl 3eMHOMN
rpymnmsl. K nepeiM otHOCAT IOnurep, Carypn, Ypan, Hentyn u IlnyToH, KO BTOpBEIM -
Mepkypuii, Benepy, 3emmto u Mapc.

Masble nnaHeTsl (ACTEpOUIbl) — 3TO KOCMUYECKUE Tea pa3MEPOM B COTHH KUJIO-
METPOB M MEHblIE, ABMXKYyIIecs: BOKpyr CoJiHIa MO 3JUIMITUYECKUM OopOuTaM, pacro-
JIO’)KEHHBIM, B OCHOBHOM, Mexay opoutamu Mapca u lOnutepa. Camble ManeHbKue
acTepouibl UMEIOT pa3Mep HECKOJIbKO MeHblle 1 kM. Yncno ManbIX IIaHeT ObICTPO pac-
TET MPU NEPEXOAE OT KPYIHBIX K MEJIKUM, KOTOPBIEC YK€ MOKHO CUATATh KPYIIHBIMU M€-
TEOPUTHBIMH TEJIAMMU.

3Be3nbl B Hamiew ['anmaktuke «Mieunsiidi [lyTe» 00pa3yloT €IWHYIO 3BE3THYIO
CUCTEMY U CTPYIIHMPOBaHbl B CPAaBHHUTEIHLHO TeCHbIe cKoruieHus. Haubomnee sipkue u
MacCUBHBIE 3BE3[Ibl, a TaKke OOJLIIMHCTBO TyYMAaHHOCTEH W Hallla COJHEYHAsl CHCTEeMa
HaXOJATCs BOJIM3M IIOCKOCTH, HO OY€HBb Jajieko OT HeHTpa ['amaktuku. OHU ABUXKYTCS
BOKPYT OOIIETo IEHTpa TSKECTH, KOTOPBIM 00pa3yeTcss OrpOMHBIM CKOIUICHHEM 3BE3]l B
sanpe. Bokpyr Hero u coBepuiaeTcsi IBUKEHUE BCEX 3Be€3]1, B TOM uucie U ConHia.

XuUMHUUYECKas CBSI3b

HNonHast cBsI3b — 4YaCTHBIM choydail KOBaJeHTHOM, Korja oOpa3oBaBIIasics
AJIEKTPOHHAsI Tapa MOJIHOCTHIO MPHUHAMICKUT Oo0Jiee AIIEKTPOOTPHUIATEIILHOMY aToMy,
CTaHOBAILIEMYCSI aHUOHOM. OCHOBOW MAJi BBIACJICHHS] 3TOM CBSI3UM B OTIEIbHBIN THI
CIIY’)KHUT TO OOCTOSITEIbCTBO, YTO COCIUHEHHUS C TAaKOW CBSI3bI0 MOXHO OIHCHIBATH B
ANEKTPOCTATUYECKOM  NPUONIKEHUM, CUMTas HWOHHYIO CBS3b  OOYCJIOBJICHHOM
IIPUTSDKEHUEM IIOJIOKUTENIBHBIX M OTPULATEIBHBIX HMOHOB. B3anmMonencTtBue HOHOB
IIPOTUBOIIOJIOKHOIO 3HAaKa HE 3aBUCUT OT HAIIPaBIECHHUs, a KYJOHOBCKHME CHUJIBI HE
001a/1atl0T CBOMCTBOM HACHIIIEHHOCTH. [103TOMY KakIblii MIOH B MOHHOM COEIWHEHUU
NPUTATHBACT TAKOE YHCIO HOHOB IPOTHBOIOJOXKHOIO 3HaKa, 4ToObl 0Opa3oBajach
KPHUCTAJUIMYECKAs PELIETKa HOHHOrO ThMa. B HOHHOM KpucTaie HeT MoJieKyil. Kaxplii
VOH OKpY>KEH OIPEAEIECHHBIM YHCIOM MOHOB JPYToro 3Haka (KOOPAMHALMOHHOE YHCIIO
noHa). VloHHbIE mapsl MOTyT CYLIECTBOBaTb B TIa3000pa3HOM COCTOSHUM B BHJIE
NOJISIPHBIX MOJIeKyIl. B raszoo6pasnom cocrosHuu NaCl umeer mumosbHbIii MOMEHT
~3-1072Kun-m, 9Tto cOoOTBETCTBYeT cMemeHuio 0,8 3apsia SIEKTpOHA Ha JUIMHY CBS3H
0,236 am ot Na k Cl, 1. e. Na®8*C|%8-,
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Merammueckasi CBA3b BO3HUKAET B PE3YJbTaTE€ YACTUYHOM JACIIOKAIU3AUU
BAJICHTHBIX 3JIEKTPOHOB, KOTOpBIE JOCTATOYHO CBOOOJHO [BIKYTCS B  PEIIECTKE
METAJUIOB, 3JICKTPOCTATUYECKHA B3aHUMOJEUCTBYSI C TOJIOKUTEIBHO 3apsSyKCHHBIMU
noHaMu. Cuibl CBSI3M HE JIOKAJIW30BaHbl M HE HAIpPABICHBI, a JCIOKAIU3UPOBAHHBIC
AJIEKTPOHBI OOYCJIOBIMBAIOT BBICOKYIO TEIIO- U 3JIEKTPOMPOBOIHOCTh. BomopomaHas
cBs3b. Ee oOpasoBanme 0OYCIOBJICHO TE€M, UYTO B pPE3yjibTaTe€ CUIBHOTO CMEIICHUS
AJIEKTPOHHOM Mapbl K 3JEKTPOOTPHUIIATEILHOMY aTOMY aToOM BOAOPOJa, 00JIaIaromiuii
3 (PEKTUBHBIM TOJOKUTEIBHBIM 3apAJ0M, MOXKET B3aUMOJICHCTBOBAaTh C JAPYTHM
anekrpoorpuniatensupiM  atoMmoM (F, O, N, pexe CIl, Br, S). Dueprus Ttakoro
3JIEKTPOCTATHYECKOTO B3auMozencTBust coctapisger 20100 kJ[x-Monb *. BomopomHsie
CBSI3U MOTYT OBITb BHYTPHU- U MEXKMOJICKYJISIpHBIMUA. BHYTpUMOmeKyIsipHas BOAOpOAHAS
CBsI3b 00pa3yeTcs, HampuUMeEp, B alIETHIIAIIETOHE U COMPOBOXKIAETCS 3aMbIKAHUEM IIHKIIA.

I'eneTuka

l'enernika — Hayka O HacCJIEACTBEHHOCTM M W3MEHYMBOCTU. HacnencTBEHHOCTHh
OOBIYHO OMPEACINAIOT, KaK CIOCOOHOCTh OPTraHW3MOB BOCIPOU3BOAUTH ceOe MOI00HOE,
KaK CBOMCTBO POJUTEILCKUX 0CO0CH mepeaaBaTh CBOM IMIPU3HAKU U CBOMCTBA MOTOMCTBY.
OTHUM TEPMHUHOM OTPECIISIIOT TAK)KE CXOACTBO POJCTBEHHBIX 0COOEH MEXKTY COOOM.

Y. JlapBuH oTMedYasn, 4TO MOTOMKH, KaK MPAaBWIO, HE SBJISIOTCS TOYHOM KOIMEU
POMUTENbCKUX OcCOOel, Tak Kak Hapsay C HacJleJACTBEHHOCTBIO WM  TIPHCY-
12 U3MEHUYUBOCTh, KOTOPAsi MPOSIBIISIETCA B PA3JIUUYUAX OTJCIbHBIX OPraHOB, MPU3HAKOB
WJIM CBOWCTB, WJIM KOMIUIEKCA UX Yy MTOTOMKOB 110 CPAaBHEHUIO C POJUTEISIMHU U POJICTBEH-
HBIMHU OCOOSIMHU.

3agadeil TeHETUKHU SIBIISIETCA M3yYEHHUE TNepeayd HacCJIEACTBEHHOCTU OT POJUTE-
nei motomkam. [IpeeMCTBEHHOCTh MEXKy MOKOJICHUSAMHU OCYUIECTBIISIETCS MyTEM IO0JIO-
BOT0, OECTOJIOTO WJIM BET€TaTHBHOTO pa3MHOXXEHHS. [IpH MojI0BOM pa3sMHOKEHHH BO3-
HUKHOBEHUE HOBOT'O MOKOJICHUSI TPOUCXOAUT B PE3YJIbTATE CIUSHUS MATEPUHCKON U OT-
IIOBCKOM TOJIOBBIX KJIETOK, MOTOMY MOTOMKH HECYT MPHU3HAKU O00EUX POTUTEIHCKHX
dbopm. IlonoBbIe KIETKH COCTaBISIOT HUYTOKHO My JOJI0 MHOTOKJIETOYHOTO Opra-
Hu3Ma. OHU cojepiKaT HacCIEACTBEHHYIO HH(OPMAIIUI0O COBOKYIMHOCTh T'€HOB €IWHHII
HacjeacTBeHHOCTH. HacnmencTBenHas nHdopMaius onpeneiseT YeTKUM TUIaH OHTOTeHe-
3a, B TpoIecce KOTOPOTro pa3BUBAIOTCA M (GOPMUPYIOTCS crHeruduUeckue isl JaHHOM
0CcOOH CBOWMCTBA W MIPU3HAKH.

M.E. JloGamoB maer crnenmyromiee omnpeneneHue: «HacmeacTBeHHOCThIO» Ha-
3BIBACTCS CBOWCTBO OPraHU3MOB OOECIEYMBATh MaTEpHANbHYI0 W (DYHKIIMOHAIHHYIO
MIPEEMCTBEHHOCTh MEXIY IMOKOJCHUSMH, a TakKe O0yCIIOBIMBATh CHEIU(PUICCKUN Xa-
paKTep MHIMWBUIYATBHOI'O Pa3BUTHS B ONPEICICHHBIX YCIOBUIX BHEIIHEH CpEIbl.

Hapsiny ¢ TepMHHOM «HAcCJ€ACTBEHHOCTh» B T'E€HETHKE IPHUMEHSIOT TEPMUHBI
«HACJIEJIOBAaHUE» U «HaAcleayeMocTh». HacienoBaHueMm Ha3bIBAIOT MpPOIECC Mepeaadyu
HACJICJICTBCHHBIX 3a/IaTKOB WJIM HACJICACTBEHHON HMH(POPMAIMHU OT OIHOTO ITOKOJICHUS
JIPYroMy, B pe3yJbTaTe 4ero y MOTOMKOB (POPMHUPYIOTCS OMpeeICHHBIE NMPU3HAKA MU
CBOMCTBa, MPUCYIIHE POJIUTEIHLCKUM 0C00sIM. TepMHUHOM «HACIIEyeMOCThY» 0003HAYAIOT
JIOJTI0 TEHETHYECKOW M3MEHYMBOCTHU B 00IIeH (PeHOTUNMMUYECKON N3MEHYUBOCTH TIPU3HAKA
B KOHKPETHOM MOIYJISALMHN KUBOTHBIX WJIM PACTEHUM.
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PELIEH3UA
Ha pabouyro MPOrpaMMy 10 JUCIUILTHHE
BJ1.07 ECTECTBO3HAHUE
IUIS CpeHero MpohecCHOHAIBHOT0 00pa3oBaHus 10 CIENalbHOCTH
49.02.01 dusugeckas KyabTypa

Pa6ouast mporpamma yuebnoii gucuuumael BJ1.07 ECTECTBO3HAHUE paspaborana Ha
ocHoBe  DeepanbHOr0  TOCYIAPCTBEHHOTO  0Opa3oBaTeNpHOr0  CTaHjapra  CPEAHEro
npodeccrHonansHoro  obpasopanust (mamee — @®I'OC CIIO) mo  cHenHarbHOCTH 49.02.01
Ousnueckass KyTsTypa, YTBEPKIEHHOTO IpHKa3oM MuHucTepcTBa 00pasoBaHusS H HAyKH
Poccuiickoit ®eneparuu ot 11 asrycra 2014 1. Ne976, saperucrpupoBan B MunuCTEpCTBE
foctuimu 25.08.2014 r. (per. Ne 33826)

B ocroBe yuebHOM qucnummmHsl « EcTecTBO3HAHHEY JTEKUT yCTaHOBKA HA HOPMHUPOBAHHE Y
06yJaeMbIX CHCTEMBI 6a3OBBIX IOHATHH (U3WKH, XHMMM M OHONOTHH W IPEACTaBICHHH O
COBPEMEHHO} ECTECTBEHHOHAYYIHOM KapTHHE MHMpa, & TakKe BBIPAbOTKa yMCHWH NPUMEHATH
TOTy4eHHBIE 3HAHHS, KaK B MPOGECCHOHANBLHON JeATEbHOCTH, TaK U JULT PEIIeHHs KU3HCHHBIX
3aJiad.

D10 crocobCTBYET (GOPMUPOBAHUIO Y CTYJIEHTOB CHCTEMBI 3HAHWH, YMEHUA U BIIAJICHUH B
obmacti m3ydaemoit aucnmruaasl B cooretctma ¢ @I'OC CIIO.

OCHOBHOE cojiepKanue pabodel IporpaMMbl COCTABIISIIOT TeMAaTHKa TEOPETHIECKOro Kypca
M3y4aeMoi JUCIUIUIMHEL, TeMAaTHKa H METOJIMIECKUE yKa3aHMUs 10 BRITIOHEHHUIO IPAKTAKYMA.

[TOMHMO OCHOBHOTO COJIEp/KaHHMs pabodasi MIporpaMMa BKIIOYAET HEOOXOIMUMBIE CBEJICHHU
juisi paboTHI TperojiaBaTelsi ¥ 3ajaHus Uil CAaMOCTOSTENBHOM paboThl, OLCHOYHBIC CPEZCTBA
TEKYINEro KOHTPOIS yCHEBAEGMOCTH, TECTOBLIE 3ajlaHis, IPUMEPHBIC CUTYAllHOHHBIC 3ajatH,
yue6HO-METOMHYECKOe U HHPOPMAIHOHHOE 00ECIeUCHIE AMCIUTIIHHEL.

Kaplii B3 pasjienion, IPUBEIEHHBIX B MPOTPaMMe, BKIIFOYACT ONTHMAIBHOE COACPIKAHUE,
KOTOPOE B 1IEI0M paboTaeT Ha KOHEUHBIH Pe3yIbTaT MOy YeHHbIX 3HAHHH 10 JUCIHUILHHE.

Mesxay pasaenaMy 11enecoo0pasHO IIPOBEJEHO PACIPECNIeHHe KOJIMYeCTBa YacoB H
TPYZOEMKOCTH, 9TO Ja&T BO3MOXXHOCTH B ITOTHON MEpe MCIONB30BaTh TEXHHUECKHE CPE/ACTBA H
crienuaibHoe 060pyaoBanue, GopMUPyeT HEOOXOIUMBIE 3HAHUS U YMCHHUSL.

TemaTHKa MpakTHYECKHX paboT COOTBETCTBYET TPeOOBAHHUSM IIOATOTOBKH BBITYCKHMKA IIO
crienmansrocTd 49.02.01 ®u3uueckas KyIbTypa ¥ COAEPKaHMIO paboyel IporpaMMmBL.

VueGHBIM IUIAHOM IPedyCMOTPEHBI TeKyllas M IIPOMEXYTOYHas (OPMBI KOHTpPOI
YCTIEBAEMOCTH.

OueHOYHbIE CpeJCTBA I TEKYIIEro KOHTPOTS —YCIEBAEMOCTH, MPOMEKYTOIHOH
aTTECTALME 110 WTOTAM OCBOGHWS JMCIMIUIMHBI BKJIIOYAIOT OICHUBAHHE IIPAKTHYECKHMX pador,
TeCTUpPOBaHHE, COOECEIOBAHNE [0 Pe3yJIbTaTaM BBIIONHEHHS IPAKTUYECKIX PaboT.

Pa6ouast mporpamMma codeTaeT JOCTYITHOCTh S3bIKa M CTHIIS U3TOXKEHHUS C UCIIONIb30BAaHAEM
Hay4YHOU TEPMHUHOIOTHH.

B nemnom, paGouas TporpaMma OTBedaeT coBpeMeHHBIM TpeGosanusm, PI'OC CIIO,
BasucHoMmy yueOHOMY miany, llpumepHO# 06pasoBaTelnbHOH mHporpaMMe M MOXKET OBITH
HCIIONB30BaHa JUIsL OOECIeYeHHsT OCHOBHOHM 00pa30BaTENIbHONW IPOTrpPamMMbl IO CIELMAIbHOCTH
49.02.01 ®duznyeckas KyJabpTypa.

Kanaumar nearoru9eckux Hayk, JOUEHT
kadenps! NpodhecCUOHAIBHOM IearorukH,
TIcUX0JI0ruu 1 pusuyeckoit KynsTypsl @PI'EOY

BO «Kybanckuii rocyrapciBeHHbIH %
3 D

yauBepcuteTy B . CrnaBsacke-Ha-Kybanu A.B. Ilonsackui

TIOLIICH
« 19 » el 2044r.




PEIIEH3UA
Ha pabouyro MporpaMmy 110 JUCLUAILIIMHE
b/1.07 ECTECTBO3HAHUME
IUISL CPETHETO MPOhECCHOHATBFHOr0 00pa3oBaHys 10 CIENUATBHOCTH
49.02.01 ®uznueckast KyJIbTypa

PaGouas nporpamma ydeGHOM mucHuImMHBl «EcTecrBosnanme» paspaboTaHa Ha OCHOBE
tpebopanuit  PI'OC cpemmero obmero obpazoBanus, ¢ yderom TpeGoBanui (enepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BATCIBHBIX CIAHIAPTOB CIEIMATBHOCTH CPEIHEr0 MPO(ECCHOHAIBHOTO
obpasosanus 49.02.01 Ousudeckas KyJabTypa, YIBEPKIEHHOr0o TpHKazoM MHHHCTEPCTBA
obpazoBauus u Hayku Poccmiickoii @Demepammm or 11 asrycra 2014 1. Ne 976, u
3aperucTpupoBannoro B Munucreperse octunun 25.08.2014 (per. Ne 33826).

B ocHOBe y4eGHOM MMCIMIIIHHEL «ECTECTBO3HAHHEY IEIKAT YCTAHOBKA Ha (OPMUPOBAHUE Y
06yJaeMbIX CHCTEMbI 6a30BbIX MOHSTUH (U3WKH, XUMUM H OHONOTHM M TPEACTAaBICHUH O
COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHE MHpA, a TakKe BBIpabOTKa yMEHWH MPUMCHSTH
HONyYeHHbIE 3HAHUS, Kak B IPO(ECCHOHAIBHON NEATENLHOCTH, TaK U UL PEIICHUS KH3HEHHBIX
3amad. DTO crocobCTBYET (OPMUPOBAHHUIO Y CTY/IEHTOB CHCTEMBI 3HAHMH, yMEHHH W BIIaJICHUN B
obnacty m3ydaemoit aucuuminssl B coorsercTBun ¢ ®I'OC CIIO.

OcHOBHOE cojepikanue pabodell ITPOrpaMMbl COCTaBIIIOT TEMATHKA TEOPETHIECKOTO Kypca
U3y9aeMOM JHUCLMIUIAHEL, TEMATHKA U METOIMYECKUE yKa3saHWUs 10 BBIIOIHEHUIO IPaKTHKyMa.

[ToMHMO OCHOBHOTO COZep:KaHMS paboyas MporpamMma BKIIOYAeT HEOOXOIMMBIE CBEIECHHS
71 paGoTHI MPENONABaTeNs W 3aJaHusl IS CAMOCTOATENBHOH paboThl, OLECHOYHBIC CPEICTBA
TEKYINEro KOHTPOIs YCIEBAEMOCTH, TECTOBBIE 3aJ[aHusd, NPUMEPHBIC CUTYal[HOHHBIE 3a/add,
y4eOHO-METOAHIEeCKOe H HHPOPMATMOHHOE 00ECIIEYEHHE IMCITUTLIMHBL.

Kakiplif u3 pasjieNioB, NPUBEICHHBIX B IIPOrpaMMe, BKIFOYAeT ONTUMAIBHOE COJCpIKaHHe,
KOTOPOE B LENOM paboTaeT Ha KOHEUHBIH PE3y/IbTaT MOIYYEHHBIX 3HAHUHA 10 TUCIHILIAHE.

Mexnay pasienamMu IenecooOpazHO TPOBEJEHO paclpelesieHue KOJIM4YecTBa YacoB H
TPY/I0EMKOCTH, YTO JAéT BO3MOJKHOCTH B IIONTHOM MEpe HCIOTB30BATH TEXHHYECKHE CPENCTBA H
crnenuankHoe obopynoBanue, GopMUPYET HEOOXOAUMBIE 3HAHUS U YMEHHUS.

TeMaTuka NpakTHUECKHX PaboT COOTBETCIBYET TpeOOBAHWAM IOIATOTOBKH BBIIYCKHMKA IIO
cienmansHocTr 49.02.01 dusuueckas KyIbTypa U COAEPIKaHUIO pabouel IPOrpaMMBlL.

VueGHBIM MIIAHOM IIPEAyCMOTPEHBI TEKyIIas H MPOMEXKyTodHas (OPMBI KOHTPOJIL
yCIIEBaeMOCTH.

OIEeHOYHBIE CPEICTBA ISl TEKYIIETO KOHTPONsS YCIEBaEMOCTH, TIPOMEKYTOYHOM aTTeCTaluy
[0 UTOraM OCBOSHHS IMCIUILUIMHBI BKIIOYAIOT OIEHUBAHUE NPAKTHYECKHX padoT, TECTUPOBAHUE,
cobeceoBaHume 110 Pe3y/IbTaTaM BEIIOTHEHHUS IPAKTHUECKHX paboT.

Pa6ouas mporpamMMa co4eTaeT TOCTYIHOCTh A3bIKa M CTHJIS H3JI0XKEHHUS C MCIIONb30BaHUEM
Hay4YHOHU TEPMHUHOIIOTHH.

B menom, paGouas mporpaMma OTBedaeT coBpeMeHHBIM TpeboBanmam, PI'OC CIIO,
BasucHoMy ydeGHOoMmy mnamy, llpumeprHO# 00pasoBaTelbHON TNPOrpaMME M MOXKET OBITH
HCTIONB30BaHa Uil ObOecredeHrss OCHOBHOM 00pa3oBaTENbHOM IPOrpaMMbl IO CHEIMATbHOCTH
49.02.01 ®usuueckasi KyIbTypa.
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