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1. IACIIOPT PABOYEN NPOI'PAMMBbI YYEFHON IUCHMILIUHBI
1.1. O6s1acThL NpUMeHEHUsI Y4eOHOM MPOorpaMMbl

PabGouas mporpamMma y4eOHOW JUCIMIUIMHBI €CTECTBO3HAHME SIBIISIETCS YaCThIO
OCHOBHOU TpodeccHoHANTbHON 00pa3oBaTeIbHOM TPOrpaMMON B COOTBETCTBHH C
OenepalbHbIM TOCYIAPCTBEHHBIM 00Pa30BaTeIbHBIM CTAaHAAPTOM CpeAHero (IOJHOTO)
obmero oOpazoBanust u  DexepanbHBIM  TOCYAApCTBEHHBIM  00pa30BaTENIbHBIM
cranmaproM (nanee @OI'OC) mno cHelMaATbHOCTH CpPeaHETO  Mpo(heCcCHOHATHLHOTO
o6pazoBanust (nanee CIIO) s cnemmansHocT 44.02.01 JomkonsHoe oOpa3zoBaHue

B ocnoBe yueOHOW nucimwivHbl «EcTecTBO3HaHWME» JIEKWUT YCTAaHOBKA HA
dbopmupoBaHrue y 00y4aeMbIX CHUCTEMBI 0a30BBIX TOHATHH (PU3UKH, XUMUH W OHOJIOTHH U
NpE/ICTAaBJICHWA O COBPEMEHHOM €CTECTBCHHOHAYyYHOM KapTHHE MHpa, a TaKxKe
BBIpaOOTKA YMEHMM TIPUMEHSATh TMOJIyYCHHBbIE 3HAaHWSI, Kak B TPOQeCCUOHATHLHOU
NEeSTeIbHOCTH, TaK W JJIS PEIleHHs KU3HCHHBIX 3aj1ad.

MHorre TOJNOXKEHUs, pa3BUBacMble €CTECTBO3HAHMEM, pPACCMATPUBAIOTCS Kak
OCHOBAa CO3[aHMsi M  WCIOJb30BaHMS  HHPOPMALMOHHBIX M  KOMMYHHKAIMOHHBIX
texHosoruii (MKT) — onmHoro w3 HamOojee 3HAYMMBIX TEXHOJOTHUECKUX JOCTIDKCHUN
COBPEMEHHOM LIMBWIW3ALINH.

B ecrtecTtBO3HaHMM (QOpPMUPYIOTCS MHOTHE BUIBI JIESITEILHOCTH, KOTOPhIE HMEIOT
MeTa NpeaMeTHeld XapakTep. K HMM B mepByl0 oOdYepenb OTHOCATCS: MOJIEJIMpOBaHHE
OOBEKTOB U TMPOLIECCOB, IPUMEHEHWE OCHOBHBIX METOJIOB TMO3HAHMS, CHUCTEMHO-
MHQOpPMAIMOHHBI aHamu3, (OPMYJIMPOBAHME THUIOTE3, AaHAJIM3 M CHHTE3, CpaBHEHME,
o6o0uIeHre, cHUCTeMaTH3als, BBIABICHUE MPHUYMHHO-CJICJICTBEHHBIX CBSI3€H, MOUCK
aHAJIOTOB, YNpaBJeHWE OO0BEKTaMH M mpolieccamd. VIMEHHO 3Ta JUCIMIUIMHA TIO3BOJIIET
MO3HAKOMUTh yYalluXCs C HAyYHBIMH METOJaMU TO3HAHWS, HAYYUTh HX OTIMYaTh
TUHOTE3Y OT TEOPUH, TEOPHIO OT AKCIIEPUMEHTA.

EcrectBo3Hanne wMeeT odeHb OoJbIIoe M BCEBO3pACTalOUIEe  YHCIIO
MEXIVUCIMIUIMHAPHBIX CBSI3€H, NpUUeM Ha YPOBHE, Kak MOHSITHUMHOTO armapara, TaKk u
uHcTpyMeHTapust. (CKazaHHOe TO3BOJISIET paccMarpuBaTh €CTECTBO3HAHME KaK MeTa
JTUCIMIUIMHY, KOTOpas TNPeJAOCTaBISIET MEXKIUCIMIUIMHAPHBIA  S3BIK [l OTIHCaHUS
HAYYHOW KApTHHBI MUpA.

N3yuenue €CTECTBO3HAHUS B npo ecCcHoHATTBHBIX 00pa3oBaTebHBIX
OpraHm3alysix, peaByIoLIUMX O0Opa3oBaTeNIbHYI0 NpPOrpamMMy  CpeaHero  oOIIero
obpazoBanusi B mpeaenax ocBoenwss OIIOII CIIO Ha 06a3e OCHOBHOTO O0OIIEro
o0pa3oBaHusi, HWMEET CBOM  OCOOCHHOCTH B  3aBHUCHMOCTH  OT  mpodws
npodeccroHaNbHOTO  00pa3oBaHMs. OJTO  BBIpOXAETCA B COJACPKAHMM OOy4yeHus,
KOJIMYECTBE YacCOB, BBIICIAEMBIX HAa M3YUYEHHE OTACJBHBIX TEM MPOrPaMMBbI, TIIyOWHE HX
OCBOCHMS  ydYallUMHUCS, o0O0BbeMe M  XapakTepe TMpaKTUIECKHX 3aHsATHi, BUIAX
BHEAYIUTOPHOU CaMOCTOSATEIbHON paboThI.

TeopeTnueckue cBeleHUs O €CTECTBO3ZHAHMIO JIOTOJHAIOTCS MPAKTUUECKUMH U
7a00paTOpHBIMU paboTamu.



1.2. MecTto0 JMCHMIUIMHBI B  CTPYKType MNpOrpaMMbl MNOATOTOBKH
CHEeHATHCTOB CPe/IHero 3BeHa

JlucumrmHa «EctecTBO3Hanme» BXOJIUT B 0a30BbIf  y4eOHBI  IMKI
(o6meoOpazoBaTeNlbHbIC  HUCIMIUIMHBI)  MPOTPaMMbI  TIOJATOTOBKH  CIICIHAMCTOB
CpEIHETO 3BEHA.

1.3. TpeGoBanusi K pe3yibTaTaM OCBOEHHUA YHeOHOU TUCUMIINHBI

Comepkanrie  mporpamMMbl  «EcTeCTBO3HaHME»  HANpPaBICHO HA IO CTIDKCHUE
CIIEAYIOIIUX LEJCH:

- OCBOCHHME 3HaHMH O (QYyHIAMEHTATbHBIX (PIBHMYECKHX, XUMHYCCKHX U
OMOJIOTMYECKHX  3aKOHAX W TMpPUHIMIAX, JIeXkKalMX B  OCHOBE  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KApPTUHBI MHpA, HAWOOJIee BaXHBIX OTKPBITHSIX, OKAa3aBIIUX
OTpe/IeISIONIee BIMSHAE HA Pa3BUTHE TEXHUKM W TEXHOJIOTHH;, METOJaX HaydHOTO
MO3HAHUS TPHUPOIBL;

- OBJAJiCHHC YMCHWSIMU TPOBOJUTH HAOJIOACHUS, IUIAHUPOBaTh U BHITOJIHATH
AKCIIEPUMEHTBI, BBIIBUraTh THIOTE3bl M CTPOUTH MOJEJH, TMPUMEHATH MOJydEHHbIE
3HaHUsA MO (PYBHKE, XUMHUM W OWOJIOTHMM JJIi OOBSICHCHUS SIBJICHMHA W CBOWCTB BEIECTB;
NPAKTUYECKU HCTOJIb30BaTh 3HaHMA 1O (U3MKEe, XUMHUM U OHOJIOTHH, OIICHMBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHO MH(OpMAIUu;

- pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, WHTCIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B Tpollecce TMNPUOOpPETeHHMS 3HAHMM M YMEHUMHA MO (QU3MKe, XUMUM |
OMOJIOTHM C WCIOJb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HMHPOPMAIMH M COBPEMEHHBIX
MH(POPMAITHO HHBIX TEXHOJIOTHIA;

- BOCIUTaHME YOEKIEHHOCTH B BO3MOXXHOCTU TO3HAHWS 3aKOHOB TPUPOJIBI,
WCTIOJIb30BaHUA JIOCTIDKCHUM B 00JacTu (M3WKH, XUMUU M OMOJIOTHM Ha OJlaro pa3BUTHA
YEeJOBEUYECKOW  IMBWIM3AIMM,  HEOOXOOWMOCTH  COTpYJHMYECTBA B  MpoIecce
COBMECTHOTO BBINOJIHEHUS 3a/lad, YBaKUTEJHLHOTO OTHOILIEHMS K MHEHUIO OIIOHEHTa
npu  OOCYXIEHHHM TPoOJeM  E€CTECTBEHHOHAYYHOTO  COJEpPXaHWs; TOTOBHOCTH K
MOpPAJIbHO-3TUYECKOM  OLIEHKE  WCHOJb30BaHMS ~ HAYYHBIX  JIOCTIDKCHMH, YYBCTBA
OTBETCTBEHHOCTH 3a 3alIUTY OKPYKAIOIIEH CpeJibl,

- HCTIOJIb30BaHUE MPUOOPETCHHBIX 3HAHWM M yMEHWHA IJISI PEICHHS NPAKTUIECKUX
3aJlad B IIOBCEJHEBHOM JKM3HM, oOecrnedyeHHs O€30IacHOCTM COOCTBEHHOHN KU3HH,
PAIMOHATILHOTO TPUPOJOTIONB30BAHMSI U OXPaHbl OKPYKAIOIIEH Cpebl, BO3MOXKHOCTb
NPUMEHEHUs  3HaHMM TpM  PEUICHMA  3a7a4, BO3HUKAIOIIMX B  MOCJEIYIOIICH
npodecCHoHATLHO M 1€ TETbHOCTH.

B mnporpammy BKIIOYEHO COJEp)KaHHE, HalpaBlIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIETeHIMH, HE0OX0auMbIX 111 KauecTBeHHOTO ocBoeHus OIIOIT CIIO nHa
0a3ze OCHOBHOTO 001IeTO 00pa3zoBaHWs C TOJYYEHHEM CpeaHero oOmero oOpa3oBaHus,
NpOrpaMMbl  MOJATOTOBKM  KBAIM(UIMPOBAHHBIX  paboymX, CHYyXalluX, MpPOrpaMMBI
MoIroTOBKK criermanucToB cpeanero 3BeHa (IIIIKPC, TIIICC3).

OcBoenne conepkanus ydeOHOU nucimiumHbl «EcTecTBO3HaHWe» oOecreunBacT
JOCTIDKCHUE CTYACHTaMH CJEAYIOIIUX PEe3YJbTaToB:

JIMYHOCTHBIX

- UYYBCTBO TOPAOCTH M YBOKEHHS K HUCTOPUM U JIOCTWKCHUSIM OTEUYECTBEHHOM
HayKd; TpaMOTHOE TOBEJE€HHE B TNPO(ECCHOHATHHON MAESATEIbHOCTH U OBITY IpU
oOpalleHny ¢ nproOOpamMu | yCTPOMCTBAMH;



- TOTOBHOCTh K TIPOJOJDKCHHIO OOpa3OBaHMS W TOBBINICHUS KBAIM(PUKAIMA B
mO0paHHOW  MPO(ECCHOHATLHONW  JEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHWE POJIU
€CTECTBEHHOHAYY HbIX KOMIIETEHLUN B 3TOM;

- yMEHHEe UCTIOJIb30BaTh JOCTIKEHUS COBPEMEHHOM HayK{ u
€CTECTBCHHOHAYYHbIX TEXHOJOTHHA [IJis1 TOBBILEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHsL B BBHIOpaHHO W TPO(EeCCHOHATIbHOW IESITeILHOCTH,

- yYMEHHE CaMOCTOSATENHHO JOOBIBaTh HOBBIE [JIsI CE0sl €CTeCTBEHHOHAYYHbBIE
3HAHWS, WCTIOJNIB3YS JUIA 3TOTO JOCTYIHBIE WCTOYHUKH HH(DOpPMAIHY;

- yMEHHE BBICTPaUBATh KOHCTPYKTHBHBIE B3aWMOOTHOIICHWS B KOMaHIE IO
pelIeHno 00IMX 3aja4;

- YMEHHME VIpaBlsITh CBOEH MO3HABATEJIbHOM JEATEJIbHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYyaJbHOTO Pa3BUTHS;

MeTa NpeIMETHBIX:

- WCIOJIb30BAaHUE PA3IMYHBIX BUIOB MO3HABATEILHOM NEATENLHOCTU JJISl PEIICHUs
€CTeCTBEHHOHAYYHBIX 3a/1a4, MPUMEHEHHe OCHOBHBIX METOJIOB TO3HaHW (HaOIroaeHus,
OIMCaHus, W3MEPEHMs], SKCIEPUMEHTA) Ul M3YYEHHS Ppa3JIMUHbIX CTOPOH OKpYKaroLIeH
JICUCTBUTEIIBHOCTH;

- WCIOJIb30BAaHME OCHOBHBIX HWHTEIUICKTYaJbHBIX OTEpalyii: MOCTAaHOBKM 33JauH,
dbopmynupoBaHus ~ THUIOTE3,  aHaIM3a W CHUHTE3a,  CpaBHEHWs i,  0000IIeHu,
CHUCTeMAaTu3alliy, BbBIIBJICHUA TMPUYMUHHO-CICACTBEHHBIX CBSI3€H, TMOWCKAa AaHAJIOIOB,
(GbopMyJMpoBaHMs BBIBOJOB JJISI M3YYEHMS pA3JMYHbIX CTOPOH M3y4aeMbIX OOBEKTOB,
SBJICHWA W TPOLIECCOB, C KOTOPbIMU BO3HHKAaeT HEOOXOAMMOCTb CTAJIKUBAaTbCS B
npodeccuoHabHO M cdepe;

- YMEHHME TEHEepUpOBaTh HAEH U ONpEAENsiTh CPEACTBA, HEOOXOIUMBIE ISl HX
peanuzanuu;

- YMEHHE  WCTOJIb30BaTh  PA3NMYHblE  WMCTOYHWMKH  JUI1  TOJy4YEHHS
€CTECTBCHHOHAYYHO M MH(OpMAIK, OILEHHBATH €€ JOCTOBEPHOCTD;

- YMEHHE AHATM3HMPOBATH W MPEACTABIATh MHPOPMAILMIO B Pa3IMYHBIX BUIAX;

- yMeHue TyOJIMYHO TPEACTABIATH PE3YNbTarbl COOCTBEHHOTO UCCIIEIOBAHMS,
BECTU JUCKYCCHHM, [JOCTYIIHO W TapMOHMYHO coOuYeTas coJepkaHue U  (QOpMbI
npeICTaBIsIeMOl MHpOpMAIU;

NpeAMETHBIX:

- c(OpPMHUPOBAHHOCTh TMPEJCTABICHUA O POJM U MECTe €CTECTBO3HAHHSI B
COBPEMEHHOW HAy4YHOW KapTHMHE MUpA; TOHMUMAHWE CYIIHOCTH HAOIOJaEMbIX BO
BcenenHoit  siBIeHMI, pOJM  €CTECTBEHHOHAYYHbIX JUCLIMIUIMH B  (OPMHUPOBAHUM
Kpyrosopa " (YHKIMOHAILHOM TPaMOTHOCTH 4YEJIOBEKAa [JIi PEUICHUs] MPaKTUYECKUX
3aja4;

- BJIajICHUE OCHOBOTIOJIAralOIMMUA  €CTECTBEHHOHAYYHbIMU  TOHATHSIMU,
3aKOHOMEPHOCTSAMH, 3aKOHaMU u TEOPUsMUY; YBEpEHHOE UCTIOJNIb30BaHNe
€CTECTBEHHOHAYYHO M TEPMUHOJIOTMH W CUMBOJIUKY;

- BJAJI€HHE OCHOBHBIMM METOJaMHU HAYYHOTO TIO3HAHWsI, UCIOJIb3YEMbIMU B HayKe:
HaOJIIOJIEHUEM, OTIMCAaHUEM, M3MEpPEHHUEM, SKCIIEPUMEHTOM

- yMmeHws 0OpabaTpiBaTh pe3yJbTaTbl M3MEPEHHWH, OOHAPYXMBaTh 3aBUCUMOCTH
MEXIY WCCJICAYEMBIMU BEJIMYHMHAMY, OOBSCHATH TMOJyYCHHbIE pE3yabTaThl W JeJaTh
BBIBO/JIb;

- c(pOpMHPOBAHHOCTh YMEHHS pEIIaTh €CTECTBCHHOHAYUHbIC 3aJ1aul;



- c(OpPMHUPOBAHHOCTh YMEHHS TPUMEHSATH TOJYYCHHbIC 3HAHHMSA ISl OOBSICHEHUS
YCIOBHIl TPOTEKaHMs €CTECTBEHHOHAYYHBIX SBJICHMM B TMpupoje, Npo¢ecCUOHATBHON
cepe u A1 NPUHATHST TPAKTUYIECKUX PEIICHUNA B TIOBCEHEBHOM JKI3HU;

- c(hOpMHUPOBAHHOCTH COOCTBEHHON  MO3WIMM  TIO OTHOUIEHHIO K
€CTECTBEHHOHAYYHO M MH(OpMAIMK, TOIy4aeMOM U3 Pa3HBIX HUCTOYHHKOB.

1.4. IlepeyeHb IUIaHUPYEMBbIX Ppe3yJbTATOB OO0yYeHHS MO JAUCHUILIMHE
(mepeyeHb (popMHUPYEMbIX KOMITETEHIIMI)

Vyamuiicss 10/pkeH  007aaTh  CIEAYIOIIMMHM  3HAHMSIMH, YMEHHEM, OIBITOM

JACATCIIbBHOCTH.

HaumeHnoBanne TeMbl

B pesynbraTe u3yueHus yueOHON IUCUUILUIMHBI 00y4aromuecs J0JDKHBI

UMETh NPAKTUYECKUMN

3HATH yMeThb
OIIBIT
Pa3znen 1. Mexanuka
Tema 1.1 Mexanuka 3HaTh O MeEXaHW4YeckoM | Ymets mpoBoauth ucciienoBanue | CocraBieHuUs
JIBIKCHUU, €ro | NIBMXKCHMS TeJla MOJi JCHCTBHEM | aJrOpUTMa  pELICHUs
OTHOCHTENLHOCTH. 3aKOHBI | MOCTOSIHHOM CHIIBI. KHMHEMaTHYECKUX
JMHAM MKH Herotona. | M3mepsats JIMHEHKO M | 3amad. Pemenus 3amaq
Cuitet B npupoje: | WTaHreHupKyieM. M3mepenus | mo TeMe
YIPYrocTh, TpPEHUE, Cuia | JMHEHKOHN W IITAHICHIHUPKYJIEM «Kunematnka»
TOKECTH. 3akoH
BCEMHUPHOTO TATOTEHUS.
HesecomocTs.
Mexannueckue
konebanus. Ilepmom
JacToTa KOJIeOaHui.
Mexannueckue BOJIHEI.

CaoiicTBa BOJIH. 3BYKOBEIE
BOJHBIL. YJBTpa3ByK U €ro
HCIOTB30BAHNEC B TEXHUKE
U MEUIUHE

Tema 1.2 3HaTh OCHOBHBIE | YMETb  HU3MepsATh  BHaXHOCTh | [IpakTuueckuii omsIT
MonekynsapHas nonoxkeHuss MKT u ux | Bo3nyxa, IIOBEPXHOCTHOTO | MPOBEACHHUSA
¢busukKa u OTIBITHOE 000CHOBaHHUE. | HATSHKCHUS JKUAKOCTH CPaBHUTEJILHOTO
TepMOJIUHAMHKa BpoyHOBCckOoEe  JBIDKEHHE. aHamM3a pa3IUYHBIX
duddysuo. Pasmepsl u TeMIIEPaTyPHBIX KA
Macchl MOJIEKYJI U aTOMOB.
TennoeMKoCTb.
3aKOHBl TEPMOUHAMHUKH.
Tennosble pgBUraTeId M
OXpaHy OKpyKaromien
cpemsl. KIIJI  TerioBbIxX
JIBUTATEJICH
Tema 1.3 3HaTh aJeKTpudeckoe | YMeTh rpaduueckd uzo0Opaxats | [Ipaktmueckuii ombIT
OneKTpoaMHaAMUKa B3aUMOJIEHCTBUE. JJEeKTpUYECKHEe M. MAarHUTHbBIE | MPOBEACHUS
OneMeHTapHbIi 3apsf. | MoNA TOCTOSSHHOTO MAarHMTa U | CPaBHHUTEIBHOTO
3aKkoH KynoH,. | amexTprdeckoro Toxa. aHaNM3 JEKTPUYECKUX
JUDJIEKTPUIECKY 10 CBOWCTB pa3IUYHBIX
MIPOHUIIAEMOCTh cpepl. TIPOBOTHUKOB
DIEKTPOCTATHUECKOE
roJe. HarmpsioxeHHOCTS.
IIpuHnun  cynepno3unuu
ToJIeH. I'papuaeckoe
n300paxeHne




HanmMenoBanue TeMBbl

B pesynpTaTe m3yueHus yueOHON MMCIUTUIMHEI 00yYaroIIuecs JODKHBI

3HAaTb

YMETb

HUMCTb IIp AKTHICCKUN
OIIBIT

SIIEKTPUYECKHUX TOJICH.
MaruutHoe noJje
MOCTOSIHHOTO MAarHuta Hu
3JIEKTPUYECKOTO TOKA.
MarnauTtHas WHTy KA,
MAarHUTHBIN HOTOK.
SIBneHue
3JIEKTPOMArHUTHOI
uHayKoud. 3akoH Oma s
yyacTka Lenu

Tema 1.4. CrpoeHnue
aToMa U KBaHTOBAs
¢buzuka

3HaTb KpaTKyl UCTOPUIO
pa3BUTHsA NIPEACTABICHUI
0 IpUpOJiE CBEeTa. —
OneKTpoMarHuTHas
MPHUPOJA CBETA.
3aBUCUMOCTb MEXKIY
IJIMHOM BOJIHBI U 4aCTOTOM

Hcnoms3oBate  otordpdexr B
TEXHUKE

Habmomate u peructpupoBath
3apsKEHHBIC YaCTHIIBI

IIpoBouTH

HaOJIo ICHU,
IUIAHUPOBATh H
BBITIOJIHATH

9KCIIEPUM EHTBI,
BBIJIBUTATh THIIOTE3LI K
CTPOUTH MOJIEIH,

3JIEKTPOMAarHUTHOTO MIPUM EHSTh
U3Ty4eHHs. 3aKOHbI M10JTyYEeHHBIE 3HAHUS
OTpaXkeHUs U 1o (pu3uKe
NPEJIOMJICHHs! CBETA.
doTtorh ekt u
KOPILY CKyJIIpHBIE CBOWCTBa
cBeta. CipoeHue atoMa u
€ro IUIaHeTapHas MOJEIb.
I'mnotesa Ilnanka.
Tlornomenue u
HCITyCKaHHWE CBETA aTOMOM.
CrpoeHre aTOMHOTO sijpa.
PammoaktuBHBIE
M3Iy4YEHUS U UX
BO3/ICHICTBHE HA KUBBIC
OpraHU3Mbl. DHEPTUSL
pacIienyieHnss aTOMHOTO
aapa. SlnepHas dHepreTuka
Tema 1.5 DBosmonus Ilonsitie 0 KOCMOJIOTUU. Hcnonb3oBats pasmunsle | [IpoBoauTs
BCEJIEHHOH OBOIOIHIO 3BE3NI. UCTOYHUKH I  TIOJNydYeHUs | HaOJIOJCHUS,
Ouepruro CoiHIA U 3Be3[. | €CTCCTBEHHOHAYYHOM IUITAHUPOBATh U
Ipoucxoxnenue uHpopManuu, OLEHUBATh €€ | BBIMOJHSITH
ConHeyHO# cUCTEMBI JOCTOBEPHOCTh 9KCTIEPUM EHTBI,
BBIJIBUTaTh TUIOTE3Bl U
CTPOUTH MOJIETH,
PUM EHSTh
MOJTyYEeHHBIE 3HAHUS
1o usuke
Paznen 2. Xumust
Tema 1.1 OcHoBHBIE 3HaTh MOHATHS : IPEIMET VYMmets aHamm3upoBath W | Bnagenus
TIOHSTHUS ¥ 3aKOHBI XUMHH,.BEILIECTBO, ATOM, MPEACTABIATh HMHPOPMALUI0 B [ OCHOBOMOJIATAIOUIMMHU
XUMHH MoOJIeKyJIa. XUMUYECKHU Pa3IMYHBIX BUJAX €CTeCTBEHHOHAYUYHBIM U
3JeMEHT U (OPMBI Ero TOHSTHSIMH,
cymectBoBanus. [Ipoctsie 3aKOHOM EpHOCTSIMH,
U CJIOXKHbIE BELIECTBA. 3aKOHAMU U TEOPUSIMU;
YBEpPEHHOE
UCIOJIb30BAHNE
€CTeCTBEHHOHAYUYHOH
TEPMUHOJIOTUU U
CHUMBOJIUKH
Tema 1.2 3HATh HMCTOPHIO OTKPBITHS YMmeTs Bnanenus
Iepuo maeckuii Jlepromaeckoro 3akoHa AHAJM3UPOBATh ¥ NPEJICTABISITH OCHOBOTIOJIATAIOIIUM U
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HanmMenoBanue TeMBbl

B pesynpTaTe m3yueHus yueOHON MMCIUTUIMHEI 00yYaroIIuecs JODKHBI

3HAaTb

YMETb

HUMCTb IIp AKTHICCKUN
OIIBIT

3aKOH J.1. MenneneeBbiM. HHPOPMAIHIO B Pa3IHIHBIX €CTECTBEHHOHAYUYHbIMU
[penmocbuKH OTKPBITHSL BHJAX MOHATHSIMH,
INepnomyaeckoro 3akoHa. 3aKOHOMEPHOCTIMH,
[NonoxxeHue 3neMenTa 1 3aKOHAMH ¥ TCOPHUSIMH;
CTPOEHHE 3JIEKTPOHHOI YBEPEHHOE
0001109KH aTOMa. HCTIOJIB30BAHNE
INonoxxeHne 37MeMeHTa B €CTCCTBCHHOHAYYHOH
Ilepuomuueckoit cucteMe u TEPMUHOJIOTHH U
€ro CBONCTBA CUMBOJIMKU

Tema 1.3 Crpoenue IIpupona xumuueckoit YMmenue YIpaBIATH cBoeil | Brnapenus

BEIIIECTBA cBsa3u. KoBaneHTHAs CBS3b: | MO3HABATCJILHON OESATENHHOCTBIO, | OCHOBOIIOJATAIOIIUMHU

HEeMNOoJIIpHAs U NOJIIpHasl.
HMonnas cBs3b. Katnonsl u

MPOBOJUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOTO

€CTECTBECHHOHAYYHBIM U
NOHATUAMMU,

aHHOHBI. MeTammyeckas HHTEIUIEKTy aIbHOTO Pa3BUTHS 3aKOHOMEPHOCTAMH,
cBs13b. BosopoHas cBs3b 3aKOHAMH U TEOPUSIMU;
yBEpEHHOE
UCTIONB30BaHUE
€CTECTBEHHOHAyYHOM
TEPMUHOJIOTUH U
CHUMBOJIMKI
Tema 1.4 Bona. dusnueckue u | OmpenensiTe KECTKOCTb BOJBI; Bragenus
PactBOpHI XUMHUYECKHE CBOWCTBA | pelaTh eCTECTBEHHOHAYYHbIE OCHOBOTIONATaIOIUM U
BOJbI. 3arpsA3HUTENM BOJbI | 3a7auH; €CTECTBEHHOHAyYHBIMHU
Y CIIOCOOBI OYHCTKH BOJBI. | HCIIOJIB30BATh pa3nuuHble | HOHATUSIMU,
duznueckue u UCTOYHHKM sl TOJIy4eHHs | 3aKOHOMEPHOCTAMH,
XUMHUYECKHE CBOWCTBA €CTECTBEHHOHAyYHOI 3aKOHAMH U TEOPUAMU;
pacTBOpOB nHpopmanny, OLEHHMBATH €€ | YBEpPEHHOE
JIOCTOBEPHOCTH UCTIOJIE30BaHNE
€CTECTBEHHOHAYYHOH
TePMHUHOJIOTHH H
CHUMBOJIMKH
Tema 1.5 XuMu4ecKkast peaKIis. PemaTe ecTeCTBEHHOHAYYHEIC IpakTUeckuii OmBIT
Xumugeckue peakiun | CKOpOCTh peaKIiy u 3a7a9m; 00paboTkH
(aKTOpHI, OT KOTOPHIX OHA | MCIIOJB30BATH PA3TMYHEIC pe3yJIbTaToB
3aBucUT. TemnoBoi HWCTOYHMKH IS MOJTyYECHHS U3MEpEHUH,
s pexT xumMuaecKoit €CTCCTBCHHOHAYYHOM 00HapyKUBATH
peakun. XUMHIECKoe nHpOpPMAaNNH, OLICHUBAT €€ 3aBUCHMOCTD MEXIY
paBHOBecHe JIOCTOBEPHOCTH HCCIe Ty eMBIMU
BEJIMYUHAMY,
00OBACHSTH
HOJyYCHHBIE
pe3yNbTaThl U AeNaTth
BBIBOIBI
Tema 2.1 Knaccugukamuio Ymets xiaccuduuuposats | IIpakTHueckuil OmbIT
Knaccudukamus HEOPTaHUYECKUX HEOPTaHUYECKUE COCIUHEHUS. 00paboTtkn
HEOpTraHUYEeCKUX COEJIMHEHHUH. - Ompenenars XUMUYECKUe pe3yJIbTaToB
COE€IMHEHUI XUMUYECKUE CBOMCTBA CBOMCTBA OCHOBHBIX KJIACCOB WU3MEpEHUH,
OCHOBHBIX KJIaCCOB HEOPraHNYECKUX COEUHEHUI B 00HapyKUBATH
HEOPTaHUYECKUX CBETE TEOpUU 3aBUCHMOCTb MEXIY
COEMHEHUI B CBETE 3JIEKTPOJIMTUY €CKOU HCCIIEly EMBIMU
Teopuu JUCCOLUALNU BEJIMUMHAMH,
3EKTPOIUTUYECKO OOBSICHATH
JUCCOLUALNU HOJyYEHHBIE
pe3yJIbTaThl U AeNaTh
BBIBOJIBI
Tema 2.2 Metausl u | MeTamsl. Ob6mme | Ymetsb o0OpabateiBaTh | [IpakTruecku
HEM €TaIUTbI CII0COOBI MOJyYeHHs | pe3ynbTaThl U3MEPEHMH, | OLICHUBAThH
METaJUIOB. CraBel: | 0OHapy KHBATh 3aBUCHMOCTb | JOCTOBEPHOCTB
YepHBIC U [[BETHEIC. MEXAY HCCIIeyeMBIMH | €CTCCTBCHHOHAYYHOH
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HanmMenoBanue TeMBbl

B pesynpTaTe m3yueHus yueOHON MMCIUTUIMHEI 00yYaroIIuecs JODKHBI

HUMCTb IIp AKTHICCKUN

3HaTh yMeTb
OTIBIT
Koppo3us metamios u BEJMYMHAMMY, 0OBSACHATH | HHpOpPMAIIUU
CIOCOOBI 3aIIHUTHI OT HEE. MOJIydeHHBIE  pe3yJbTaThl |
JIeaTh BBIBOJIBI
Tema 3.1 IIpenenbuble u Ymets ob6pabateiBaTh | IlpakTHueckumii OMBIT
VraeBogopoast HeTIpe/IeIbHbIC pe3yIbTaTHI N3MEpEeHHH, | OIIeHUBATH
YTJIEBOIOPO L. 00OHapyKHBaTh 3aBUCHMOCTb | JOCTOBEPHOCTB
IIpumenenue MEXIy UCCIIEAYEMBIMU | €CTECTBEHHOHAYUYHOHU
YIJIEBOJIOPOJIOB B BEJIMINHAMH, 00BACHATH | HHPOpPMALNH;
OpPTaHNYECKOM CHHTE3E. NOJy4eHHBIE  pe3yJbTaThl |
JieNaTh BBIBOJIBI,
Tema 3.2 Crpoenue u xapakrepHele | Omnpenenars cBolcTBa cHMpTOB, | IIpakTmueckuil omeIT
Kucnoponconepxamm | xuMu4eckue CBOMCTBa KapOOHOBBIX KHCIOT U OLIEHHBATh
€ OpraHu4EeCKUe CIHUPTOB, KapOOHOBBIX CJIOKHBIX 3(HUPOB. JIOCTOBEPHOCTh
BeIIleCTBA KHCJIOT U CIOHBIX €CTCCTBCHHOHAYYHOH
s¢upos uH(pOpManuy;
Tema 3.3 AMUHBI, aMUHOKHUCJIOTHL, IIpuMensTs MOJIyuYeHHBIE 3HaHUs | BraneHue oCHOBHBIMU
A3soTcogepikanue 6emxu. CrpoeHue u I 00BACHEHHUS yCIOBUI METOJaMU HayYHOTO
OpraHu4ecKue 6umonornueckas ¢yHKIUSA MIPOTEKAHHS MO3HAHUS,
COEIMHEHHS 6enmxoB €CTCCTBEHHOHAYYHBIX SIBICHUH B | UCIONB3yEeMBIMH B
npupoJie, npodeccuoHaAILHON HayKe: HaOJoieHuEeM,
chepe n I OPUHATHS OTIMCaHHEM,
MPAKTUYECKUX PEIIeHUi B U3MEpEHUEM,
MIOBCEHEBHOM KU3HH SKCHEPUMEHTOM

Tema 3.4 Xumusa u
JKU3Hb.

XuMUs U OpraHu3M
yeJioBeKka. XUMHYECKHUE

[IpuMeHSTs MOJTydYeHHBIE 3HAHUS
U1l 0OBSICHEHUS YCIIOBUH

IIpaktueckuii oneiT
OIICHUBATbH

Xumus B OBbITY 3JIEMEHTHI B OpTaHU3MeE TIPOTEKAHUS JIOCTOBEPHOCTh
yesnoBeka OCHOBHbBIE €CTeCTBEHHOHAYUHBIX SIBJICHUHA B | €CTECTBEHHOHAay4YHOMU
JKU3HEHHO HEO0O0X0IuMble npupone, npodeccuoHaATBHON uHpOopManun
COoeMHEHUs: OeJIKH, chepe n U1l IPUHATHS
YIJICBOJIBI, KHPHI, MPAKTHYSCKUX PEIICHUH B
BUTAMHUHEI TTOBCEJHEBHOM KHU3HU

Paznen 3. buoJorus

Tema 1.1 Beenenue MeTtopl Hay4YHOTO Ucnonb3oBaTth paznuuHbie Bnanenus
NO3HAHKS B OMOJIOTHH. BUIBINIO3HABATEIbHO N OCHOBOTIOJIAralOLUM U
JKuBas npupoa kak JEATebHOCTU VISl PELICHUs €CTeCTBEHHOHAYYHbIMU
00BEKT N3yUEHU €CTCCTBCHHOHAYYHBIX 3a]1ad, MOHATHSIMH,
omooriu. MeTo eI MIPUMEHEHNE OCHOBHBIX METOJIOB | 3aKOHOMEPHOCTIMH,
HCCJICIOBAHUS KHUBOI MMO3HaHUS (HaOJIOICHUS, 3aKOHAMH ¥ TCOPHUSIMH;
MIPUPOJIBI B OHOJIOTHH. OTIMCaHMS, M3MEPEHUS, YBEpPEHHOE
OrmpenienieHNe KU3HA U SKCHEpUMEHTA) Il U3y4deHHS HCTIOJTB30BaHNE
YPOBHM OpraHU3aLUU PAa3IMUYHBIX CTOPOH OKPYXKAIOIIEH | €CTEeCTBEHHOHAYUYHOH
KHU3HI JeHCTBUTEIEHOCTH TEPMHHOJIOTUH H

CHUMBOJIMKH

Tema 1.2 Knetka 3HaTh KIETOUHYIO Teopuio | IlpuMeHsTh NOJIyueHHbIE 3HaHUS | BraneHus

CTPOCHHSI OPTraHU3MOB. 11 0OBSCHEHNUS yCIOBHI OCHOBOIIOJIAral0IUM U

CrpoeHue KIeTKH:

OCHOBHBIC OPTaHOUABI U UX

NIPOTEKAHUS
€CTECTBCHHOHAYYHBIX SBICHUN B

€CTCCTBCHHOHAYYHBIM U
IOHATUAMHU,

¢ynknun. JleneHue mpupoje, npodeccnoHambHON 3aKOHOM EPHOCTIMH,
KIeTku buonornueckoe chepe n I NPUHATHS 3aKOHAMH U TEOPUSIMU;
3HAYCHNE XUMHUICCKUX MIPAKTHYECKUX PEIICHUH B YBEpPEHHOE
3J€MEHTOB. MIOBCEHEBHOM KU3HH UCTIONB30BAHUE
Heopranunueckue €CTECTBEHHOHAyYHOM
BEIL[ECTBA B COCTAaBE TEPMHUHOJIOTUH U
etk Hexnerounoe CUMBOJIMKU
CTpPOEHUE, KU3HEHHBIH
LUK U €T0 3aBUCUMOCTb
OT KJIETOUHBIX (OpM
KH3HU

Tema 1.3 Opranusm 3HaTh MHOTOOOpAa3ue IIpumeHsTh OTyueHHbIE 3HaHMUs | Brmanenus
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HanmMenoBanue TeMBbl

B pesynpTaTe m3yueHus yueOHON MMCIUTUIMHEI 00yYaroIIuecs JODKHBI

3HAaTb

YMETb

HUMCTb IIp AKTHICCKUN
OIIBIT

opranu3smMoB. OOMeH
BEILIECTBOM M SHEpPTHUEH ¢
OKpYJKarollei cpeoi.
Hacnencteennocts u
U3MEHYHUBOCTb,
3aKOHOMEPHOCTH
HaclieI0BaHus,
ycTaHoBieHHble I
Mengenem u T. Mopranom
(ma mpumepe
HaCJeJOBaHMs Y YEIOBEKA)

U1 OOBSCHEHMS! y CIIOBUH
MIPOTEKAHHS
€CTCCTBCHHOHAYYHBIX SBICHHUH B
pupoe, mpodeccnoHaIbHON
chepeun I MPUHITHSL
NIPaKTUYECKUX PELICHUN B
MIOBCEIHEBHOM JKU3HU

OCHOBOTIONIATAIOIUM U
CCTCCTBCHHOHAYYHbIM
MOHATUAMH,
3aKOHOMECPHOCTAMMU,
3aKOHaAMH1 U TCOPUAMU,
YBEPEHHOE
UCIOJIb30BAHUE
€CTECTBEHHOHAYYHOHI
TEPMUHOJIOTUN U
CHUMBOJIMKH

Tema 1.4 Bun 3HaTh MOHATHE BHJA, €TO Hcnonb3oBath pasiMuHbIE BUABI Hmets npaxkmuueckuit
kputepun. [lomymsauus kak | Mo3HaBaTeIbHOH AESATEIHLHOCTH OnBIT 00paboTKH
CTPYKTypHas eIUHHIA JUI pelIeHUs pe3yIbTaTOBU3M EPEHU
3BoJirouuu. Teoputo €CTEeCTBEHHOHAyYHbIX 3a/ady, i, onpesieNIeHue
9BOJIFOIIMU OPTAHUYECKOTO | NMPUMEHEHHE OCHOBHBIX METOJOB | 3aBUCHMOCTH MEXKIY
mupa Y. JlapBuna no3HaHus (HaOmoaeHus, UCCIIeAy eMbIMU
I'unoTesst OTIMCaHMs, U3MEPEHUs, BEJIMUYUHAMY,
HNPOUCXOMXKACHUS KHU3HHU. SKCHEPUMEHTA) I U3yUYeHHs OOBSICHATH
YcnoxHEHHE KUBBIX Pa3IUUHBIX CTOPOH OKpY>Karolleil | moyyuyeHHbIe
OpraHu3MOB Ha 3eMJie B JeHCTBUTETbHOCTH pe3yJbTaThl U AeNaTh
HpOLECCE IBOMIOLUH. BBIBOIBI
AHTpOIOTeHe3 U €ro
3aKOHOM EpHOCTH.
Jloka3zatenscTtBa pOJCTBA
YenoBeKa ¢
MJICKOTTUTAIOLITIM 1
KHUBOTHBIMH

Tema 1.5 3HaTe npeIMET U 3ajaud | YMeTs aHamu3upoBath U | Bnagenus

OKOCHCTEMBI 9KOJIOTHH:  y4eHHe 00 | MpencTaBmaTh WHGOPMANHI0 B | OCHOBOIOJATAIOIINMHA
9KOJIOTHYECKHX (haKTOpax, | PasIMUHBIX BHIAX €CTCCTBCHHOHAYYHBIM U
y4eHHe O coo0O0IecTBax MO HSTHSIMH,
OpTaHM3MOB, YyYEHHE O 3aKOHOMEPHOCTIMH,
o6uochepe 3aKOHAMU U TEOPUSIMU;
Oxonoruyeckne (HaKTopsI, YBEpPEHHOE
0COOCHHOCTH ux HCTIOJIB30BAHNE
BO3CHCTBUS. €CTCCTBCHHOHAY YHOH

TEPMHUHOJIOTUH H
CHUMBOJIMKI
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2. CTPYKTYPA U COJAEPXAHUE YUYEBHOW JUCLUNJIAHBI

2.1. O0beM y4yeOHOM TUCHUIJIMHBI U BUAbI Y4€OHOH PadOThI

Buj ydyeOHoii padoThI

O0BbeM 4acoB

MakcumanbHasi y4deOHasi Harpy3ka (Bcero) 108
Obs3aTebHAsi ayluTOpHasl yveOHas Harpyska (Bcero) 72
B TOM YHCIE!
3aHATHS JICKIIMOHHOTO THIIA 24
IPAKTUYECKUE 3aHITUS 24
MabopaTOPHBIE 3aHATHS 24
CamocTosniTeibHasi paGora oOy4aouerocsi (Bcero) 32
Koncynprammu 4
duddepenuupo

Hp OMCKYTOUYHasA aTreCTauus

BaHHBIN 3a4éT

2.2. CTpyKkTypa AMCHMILIHHBI

KonnuecTBO ayquTOpHBIX 4acoB CaMoCTOSITE
HauMmeHoBaHWe pa3iesioB U TeM Bcero TeopeTuyeckoe Tpakruteckue u pras paora
obyueHte J1a60paTopHbIE CTyIeHTa
3aHATHS (4ac)

Paznen 1. Mexanuka 32 6 16 10
Tema 1.1 Mexanuka 7 1 4 2
Tema 1.2 MonekynapHast pU3HNKa U 7 1 4 2
TepMOAMHAM KA
Tema 1.3 DnexTpoamHaMuKa 7 1 4 2
Tema 1.4. CrpoeHue atoma u KBaHTOBas 5 1 2 2
¢ u3nKa
Tewma 1.5 DBomorus BceneHHOU 6 2 2 2
Paznen 2. Xumus 39 11 16 12
Tema 1.1 OcHOBHBIC TOHATHSI U 3aKOHBI 9 1 i 1
XM HUU
Tema 1.2 Tlepuomueckuil 3aK0H 2 1 - 1
Tema 1.3 Crpoenue BemecTa 4 1 2 1
Tema 1.4 Boma. PactBopsI 5 1 2 2
Tema 1.5 Xumuueckue peakiuu 2 1 - 1
Tewma 2.1 Knaccupuxanus 2 1 ) 1
HEOPTaHMYECKUX COCTUHEHHUM
Tema 2.2 MeTa/utbl ¥ HEMETAJUIBI 4 1 2 1
Tema 3.1 YrneBomoposl 4 1 2 1
Tema 3.2 Kucnoponcoaepxaiue 6 1 4 1
OpraHWYeCcKre BeeCTBa
Tema 3.3 Azortcozepxaiue 6 1 4 1
OpraHUYeCKHe COCIMHCHUS
Tema 3.4 XumMus u KU3Hb.

2 1 - 1
XuUMUs B OBITY
Pasnen 3. Buosiorus 33 7 16 10
Tema 1.1 Beenenue 5 1 2 2
Tema 1.2 Knetka 9 3 4 2
Tema 1.3 Opranusm 5 1 2 2
Tema 1.4 Bun 7 1 4 2
Tema 1.5 DKOCHCTEMBI 7 1 4 2
Koncynpranuu 4
Bcero mo qucuuminHe 108 24 48 32
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2.3. TemaTu4eckuii IJIAH U COepKaHNE Y4eOHOM TMCIUIINHBI

HaumeHoBaHue Conepxanne y4eGHOro Marepuajia, MpaKTHYeCcKHe paldoThl, Oobe | Ypo
pa3nesioB U TeM camMocTosiTeIbHas padora o0yyaroumxcsi, KypcoBasi padora (ecu M eHb
NpelyCMOTpe Ha) 4aco | ocBoe
B HUS
1 2 3 4
Paspnen 1. Mexanuka 32
Tema 1.1 Conepskanue y4yeOHOro marepuaia 6
Mexanunka Jlexumn 1
1| MexaHudyeckoe  JBIDKGHHE, €r0  OTHOCHTEIBHOCTb.  3aKOHEI
JuHaMukn Hetotona. Cuibl B mpupoze: ynpyroctb, TpEHHE, CHia
TDKECTU. 3aKOH BceMHUpHOro TtiaroteHus. Heeecomocts. MMmyibce. 05 12
3aKoH  COXpaHEHHS HMIyJbca W  PEAKTHBHOE  JBIKCHHE. ' '
INoTeHnmanpHast W KWHETHYECKas OJHEprHsa. 3aKOH COXpaHCHHS
MexaHn4eckoil sneprun. PaboTta 1 MOITHOCT
2| Mexannueckne konebanus. Ilepwom W dactota KoJieOaHWil.
Mexanndyeckne BOJHEL.  CBOHCTBA BOJH. 3BYKOBBIE  BOJIHEI. 0,5 1
VYIpTpa3ByK M €ro MCHOJb30BaHHE B TEXHUKE W MEIUIHHE
IlpakTnueckne (1a0opaTOpHbIE) 3aHATHS
1| HccrenoBaHue MBIXKEHHUS Tella IOJ ACHCTBHEM ITOCTOSSHHOW CHIIBI
2| V3ydenme 3aKOHa COXpaHEHHS HMITYJIbCA M PEAKTHBHOTO JIBHYKCHHUS 4
3| Vsmepenus TMHEHKOH M IITaHTCHIMPKYJIEM
4| V3mepeHus TMHEHKOW M IITAaHTCHITMPKYJIEM
CamocTosTenbHas paboTa 00ydaromuxcs
1.CocraBiieHre anropuTMa pelICHHs KWHEMaTHYeCKUX 3ajad. Pemienue 2
3a1a4 1o teme «KunemaTuka»
Tema 1.2 Conepkanne y4e0HOro0 Marepuajia 7
MonekyaspHas Jlexuuu 1
¢uzuka u 1| OcuoBueie mogoxenuss MKT u wux omneITHoe 000CHOBaHHE.
TePpMOAMHAMH KA BbpoyHoBckoe mpmxenue. Anddysmsa. PasmMepsr m Macchl MOJICKYT U 0,5 1
atomoB. Karmywripasie sienenus. Termmoemkocts. TemmooOmeH.
2| 3akOHBI TepPMOJMHAMHKH. TeIIOBBIC JIBHTATelM M OXpaHa 05 12
okpyxatomieit cpensl. KITJ[ TeroBbix nuratenei ! !
IlpakTnueckune (1adopaTopHbie) 3aHATUSA
1| M3mepeHue BIaXHOCTH BO3ZyXa 4
2| V3MepeHne NOBEPXHOCTHOTO HATSHKEHMS >KUIKOCTH
CamocTosiTenbHas padoTa 00ydaronIuxcst 2
1.CpaBHMTENbHBII aHAJIW3 Pa3IMYHBIX TEMIIEPATyPHBIX HIKAJL
KoncyabTanusi 2
Tema 1.3 Conepxanne y4e0HOro MaTepuaia 7
DJIeKTPOANHAMH KA Jlexuun 1
1| Drnektpuueckoe B3aMMOJCHCTBHE. DIEMEHTApHBIA 3apsia. 3aKkoH
Kynona. Juanexrpuueckas NIPOHULIAEMOCTD Cpenpl.
DeKTpOCTATUYECKOE oJie. HamnpspkeHHOCTS. [MpuHIMI 0,5 1,2
cynepnosunuu noieil. I'padudeckoe n300paxeHne 3IEKTPHUECKUX
nnoJjen
2| MarHuTHOE MOJE MOCTOSHHOTO MAarHUTa M 3JIEKIPUYECKOTO TOKa.
MaruutHas HHTY KIS, MAarHUTHBIA MOTOK. SIBnenue 0,5 2
9JIGKTPOMArHUTHONW MHAYKIHMH. 3akoH OMa [y ydyacTka Lenu
KTHYEeCKHe (J1a00paTopHbIe) 3aHSITHS
1| Msyuenue 3akoHa OMa JUisl yuacTKa [enH 4
2| M3yuenue SBICHUS 3JICKIPOMATHUTHON HMHIYKIUH
CamocTosTensHas paboTa 00ydaronmxcs
1.CpaBHHUTENBHBI  aHaNM3  AJIEKIPUYECKHX  CBOWCTB  Pas3IMYHBIX 2
IPOBOJIHUKOB
Tema 1.4 Conep:kanne y4eOHOro mMarepuasia 5
Crpoenne aroma u Jlexknuu 1
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KBaHTOBasA (pu3MKa

1| Kpatkasgs wucTOpHs pa3BUTHS MPEACTABICHHH O TIPUPOIE CBETa.
DIIeKTpOMAarHuTHasi MPUPOJA CBETa. 3aBUCHMOCTh MEXIy [UIMHOU
BOJHBl M YacTOTOH 3JEKTPOMArHUTHOIO M3JIyYEHUSA. 3aKOHbI
OTpaXXCHUS U TIpenoMileHns cBeTa. PoTo3(heKT 1 KOpITy CKyIIpHEIE
CBOWCTBA CBETA

05

2| CrpoeHne atomMa W ero IUIaHETapHas Mojenb. [mmote3a Ilmanka.
Iornomenne u wucmyckanue csera atomoM. CIpoeHHe aTOMHOTIO
sapa. PammoakTuBHBIE W3Iy4YeHHS M WX BO3ZCHCTBHE Ha IKHBBIC
OpraHu3Mbl. OHEprus pacllelUIeHUus aTOMHOTO sjapa. SnepHas
JHEepreTukKa

0,5

12

KTHYEeCKHe (J1a00paTOpHbIe) 3aHATHS

1| Vcnomp3oBanue GoTodddekra B TEXHUKE

2| HabmoneHune u perucTpanuy 3apsHKCHHBIX YaCTHIT

CamocTosiTenbHAsT paboTa 00yJarOIIUXCS
1.9xomoruyeckne MpoOIIEeMBI, CBA3aHHBIE C HCIIONB30BAHHUEM SICPHOM
9HEPTETHKH

Tema 1.5
IBoaonus
BCeJIEHHOM

Conepikanue y4yeOHOro marepuasia

Jlexun

1| Hama 3Besmuas cucrema — [amaktnka. Beckomeunocts BceeneHHOIA.
TlonsTe 0 KOCMOJIOTHH

2| OBomomus 3Be3n. Oueprus ComnHma wu 3Be3n.  [IpomcxoxiaeHue
CoJIHEUHOU CHCTEMBI

12

IlpakTnuyeckne (1adopaTopHbIe) 3aHATUSA

1 | TepmosiaepHbIi CUHTE3

CamocTosiTensHass paboTa 00ydaronIuxcs
1. Korcnekt «O0Opa3oBaHue TUIaHETHRIX cucTeM. COoJIHEYHAst CHCTEMay

Pazpen 2. Xumus

40

Tema 1.1
OCHOBHBIE TIOHSITHSI
M 3aKOHBI XMMHH

Conepkanne y4eOHOro0 Marepuasa

Jlexkun

1| Mpenmer xumum. BemectBo. AtoM. Monekyna. XuUMHUSCKHH
97eMeHT W (QOpPMBI ero cymiectBoBaHHA. [IpocTeie M CIIOKHBIE
BEIIIECTBA.

CamocrosiTenbHAsT paboTa 00YYArOIINXCS

l.Cucrematndyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JMTEPaTypHl, JOTIOTMHUTEIBHON JITEpaTypbl, C HCHOJIb30BAHUEM
pPEKOMEHJaluil IPeToJaBaTelis.

Tema
1.2Ilepnognyeckuii
3aK0H

Conepskanue y4yeOHOro marepuaia

Jlexkun

1| Orxpsermue.Ilepromaeckoro 3aKOHA J.N. MeHIeICeBhIM.
TIpemnoceinku  OoTKphITHS — Ilepmomuueckoro 3akoHa. I[lojoskeHue
JJIeMeHTa ¥ CTPOCHHE DJIEKTPOHHOW 00osoukm atoma. [lomoskeHue
sneMeHTa B [lepromueckoil cucteMe u ero CBOMCTBa

CamocrosiTenbHAsT paboTa 00yJarOIINXCS

1.Cucrematnyeckass mpopaboTKa KOHCIIEKTOB  3aHATHH, y4eOHOM
JTEPaTypHI, JOTIONMHUTENIEHOW — JUTEpaTyphl, C HCIHOJIb30BAHUEM
pPEKOMEHJaluil IPeToaBaTesis.

Koncnekr: «Otkpsitue Ileproauueckoro 3akoHa U €ro 3HaUCHUE.
Koncnexr «CtpoeHue 3IeKTPOHHOH 000JI0UKH aTOMay.

Tema 1.3
CTpoeHue BellecTBa

Conepikanue y4yeOHOro marepuana

Jlexkun

1| Ipupona xumudeckoil cBs3u. KoBaleHTHas CBsA3b: HEMOJSIpHAS MU
noysipHas. HonHas cBa3b. KatmoHsl u aHMOHBI. MeTammueckas
CcBsi3b. BoJlopo/Has CBA3b.

IIpakTyeckue (1a60paTopHbIe) 3aHATHS

1| ITpupoya xuMUYECKON CBSI3U

CamocTosiTensHass paboTa 00ydaronIuxcs

1.Cuctematndyeckas mpopabOTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JUTEPaTypHI, JOTIOJHUTECIEHOW  JUTepaTyphl, C HCIHOJIb30BAHUEM
PEKOMEHIAINH TIPeTojaBaTelis.

Tema 1.4 Boaa.

Conepskanue y4yeOHOro marepuaia
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PacTBOpBI

Jlexkun

1| dusnueckne M XMMHYECKHE CBOMCTBA BOJEBI. 3ar’p$[3HI/ITeJT[/I BOJBI U

CHOCOOBI OYMCTKA BOJBI. 2
dusnueckne W XMMUYECKHE CBOHCTBA pacTBOPOB.
IlpakTnueckne (1adopaTopHbie) 3aHATUSA
1| Onpenenenne xecTkocTrn BOIB!
CamocrosiTenbHAs padoTa 00YYAFOIIUXCS
1.Cucrematnyeckass mnpopaboTKa KOHCIIEKTOB  3aHATHH, Yy4eOHOM
JUTEPaTypHI, JOTIONHUTENIEHOW  JIUTepaTyphl, C HCIHOJIb30BAHUEM
pEeKOMEHJalluil IPeTojaBaTesis.
Koncnekr « ArperaTHble COCTOSHHUS BOJBI U €€ IEPEXOJbl U3 OJHOTO
arperaTHOTrO COCTOSIHUS B IPYTOE.
Tema 1.5 Conepskanue y4yeOHOro marepuasia
Xumuueckue Jlexkun
peaxkuuu 1| Xumuueckas peakiust. CKOpOCTh peakiuu U (HakTopbl, OT KOTOPHIX
OHa 3aBUCHT. TermoBoi 3¢ HeKT XMMIIEcKoH peaknuu. XUMHIecKoe 12
paBHOBECHE
CamocTositenbHAsT paboTa 00yJArOIINXCS
1.Cucrematnyeckass mnpopaboOTKa KOHCIIEKTOB  3aHATHH, y4eOHOM
JIMTEPaTypHl, JOTIONHUTENIEHOW  JIUTepaTyphl, C HCHOJIb30BAHUEM
pEKOMEHJalluil IPEToJaBaTesis.
CocraBnenue npeseHTanmii: «THUOBI  XUMHYECKOW CBSI3W», «THrbl
KPUCTAUIMYECKUAX PEMETOK).
CocraBieHre >IEKTPOHHBIX H 3JEKTporpadudeckux (popMmysl aToMOB
XUMUYECKHAX 3JICMEHTOB.
Tema 2.1 Conepikanne yueOHOro marepuania
Kaaccnduxanus Jlexkuun
HeopraHueC Kux 1| Kmaccudukanus HEOPTaHMIECKHX COEIMHEHIH.
coeIuHeHui XUMUYECKHE CBOMCTBA  OCHOBHBIX KJIACCOB  HEOPTaHMYECKUX 2
COCJIMHEHUH B CBETE TEOPUH IICKTIPOIUTHUCCKON AUCCOIHALIUH.
CamocTosTensHas paboTa 00ydaronmxcs
l.Cucrematngyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTePaTypHl, JOTIONMHUTENIHOM JIUTEpaTyphl, C HCHOJIb30BAHUEM
pEeKOMEeHIalMi pernoaaBaTess.
Tema 2.2 Coaepxanne y4e0HOro Marepuasia
MeTauibl U Jlexkun
HeMeTalIbl. 1| Metammt. Obmme cnoco6s! moaydeHnss MeTawioB. CIaBel: YepHBIE
W I[BETHEIE. 1,2
Koppo3us MeTaJuloB M COCOOBI 3aIIUTHL OT Hee.
KTHYEeCKHe (J1a00paTOpHbIe) 3aHATHS
1| Obmas  xapaxrepuctka MeTamuioB. OOmas  xapaKTepHCTHKA
ITIaBHBIX MOATPYII HEMETAUIOB Ha MPHMEpE rajJoreHoB.
CamocTosiTenbHAsT paboTa 00yJarOIIUXCS
l.Cucrematngeckas mpopaboTKa KOHCIEKTOB 3aHATHH, y4eOHOM
JTEPaTypHI, JOTIONHUTENBHON  JUTepaTyphl, C HCIOJb30BaHHEM
pPEKOMEHJaluil IPEToaBaTelis.
Koncnextsl mo Temam: «OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN,
«Baxneimue coeguHEHMs METAUIOB U HEMETAUIOB B IPUPOJE U
XO3SIMCTBEHHOM ACATEIHLHOCTH YEJIOBEKAY,
«3ammra OKpYyXKaomed cpeapl OT 3arpsA3HEHUS TSHKEIBIMH MeTalaMu,
COCMHCHHUSAMH a30Ta, CEPhI».
Tema 3.1 Coaepxanne y4e0HOro MaTepuaia
YriieBoa0poabl. Jlexuun
1| MpenensHble ®  HENpeAeNbHBIC  YITEBOAOPOIBI. [IprMmeHeHHe 1

YINEBOJOPOJOB B OPTAHUIECKOM CHHTE3E.

KTHYECKHE (J1a00paTOpHbIe) 3aHATHS

1| O6mias xapakTepucTHKa YIJIEBOJIOPOJIOB
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CamocTosiTenbHAsT paboTa 00yJarOIIUXCS

1.Cucrematnyeckass mnpopaboTKa KOHCIIEKTOB — 3aHATHH, y4YeOHOM
JATEPaTypHI, JOTIONHUTENIEHOW — JUTEpaTyphl, C HCIHOJIb30BAHUEM
pEKOMEHJaluil IPEToJaBaTelis.

Koncnekr «IIpupoHble HCTOUHUKU YIIIEBOJOPOAOBY.

Tema 3.2
KucJiopoacone pxamn
He OpraHuvyecKue
BellecTBa

Conepskanue y4yeOHOro marepuasia

Jlexkun

1| Crpoenne u  xapakTepHble XAMHYECKHE  CBOWCTBA CIUPTOB,
KapOOHOBBIX KHCIOT W CJOXHBIX YQUPOB.

12

IlpakTnueckne (1adopaTopHbie) 3aHATHS

1| CpoiictTBa ¥ TNPUMEHEHHS CHHPTOB, KApOOHOBHIX KHCIOT U
CJIOKHBIX 3(QHPOB.

CamocrosiTenbHAsT paboTa 00yJarOIIHXCS

1.Cucrematnueckass mnpopaboTKa KOHCIIEKTOB  3aHATHH, y4YeOHOM
JUTEPaTypHI, JOTIONHUTENIEHOW — JUTepaTyphl, C HCHOJIb30BAHUEM
PEKOMEHIAIINH TIpeIo1aBaTels.

CocraBrenne Tabmmipl  «CTpoeHHME W XapaKTepHBIE XUMHUYECKHUE
CBOMCTBA IpeJCTaBUTEINEH KUCJIOPOJCOJEPKAMUX ~ OPTaHUYECKUX
COEIMHEHUIY

Tema 3.3
A3zorconepxanme
OpraHuvecKue
coeuHeHUsI

Conepikanue y4yeOHOro marepuaia

Jlexkun

1| Amunel, amuHOKUCIOTH, Oenku. CrpoeHue u OHOJOTHYECKAs
¢yHKINSA 6EIKOB

12

IlpakTnueckune (1adopaTopHbie) 3aHATUSA

CamocrosiTenbHAsT paboTa 00YYArOIINXCS

1.Cucrematnyeckass mnpopaboOTKa KOHCIIEKTOB  3aHATHH, Yy4YeOHOM
JIUTEPaTypHI, JOTIONHUTENIBHON  JUTepaTyphl, C HCIOJb30BaHHUEM
pEKOMEHJaluil IPeToaBaTesis.

CocraBrenne Tabmumpl  «CTpoeHHE W XapaKTepHBIE XUMHUYECKHUE
CBONICTBA  IpEJACTaBUTEIEH a30TCOEPIKAIINX OPraHUYECKUX
COEIUHEHUIY.

Tema 3.4
XuMusi M KU3HL
Xumus B ObITY

Conep:kanne y4eOHOro mMarepuasia

Jlekun

1| XuMusg 1 opraHu3M 4esoBeka. XMMHUIECKHE JIEMEHTHl B OpTaHU3ME
yenoBeka OCHOBHBIC )KM3HEHHO HEOOXOAMMBIE COCIUHEHHS: OENKH,
YIJIEBObl, JKUPbl, BUTAM HHBI

12

Pasnen 3. buonorus

36

Tema 1.1 BBenenne

Conepskanue y4yeOHOro marepuania

Jlexkun

1| Metompl Hay4yHOTO ToO3HaHWS B Owosoruu. JKuBas Mpupona Kak
00beKT wu3ydeHHss Ouoyiormu. MeTonmpl WCCIeNOBaHUS  JKUBOM
npupo el B Ononoran. OnpeseneHne KU3HA U yPOBHH OPTaHU3AIUN
JKU3HU

12

IlpakTnueckne (1adopaTopHbIe) 3aHATUSA

1| JKuBast mpupoaa kKak 00beKT H3yUCHHS OMOJIOTHH

CamocrosiTenbHAsT padoTa 00yJarOIINXCS

1.Cucrematnyeckass mpopaboTKa KOHCIIEKTOB  3aHATHH, y4eOHOM
JTEPaTypHl, JOTIONHUTENIEHOW — JUTepaTyphl, C HCIHOJIb30BAHUEM
pEKOMEHJalluil IPEToJaBaTesis.

Koncnexr «MeTomsl HCClieIOBaHUSA JKHBOH MHPHUPOJBI B OHOJIOTHI»,
«EcTecTBeHHOHay4YHasi KapTHHA MHpa B HPAKTHYECKOIN IeATCIHHOCTH
T

Tema 1.2 KineTka

Conepikanue y4yeOHOro mMarepuasia

10

Jlexkun

1| Kmetounast Teopus cIpoeHHs opraHu3sMoB. CIpoeHHEe KICTKH:
OCHOBHBIC OPTaHOWABI M WX (yHKOWHU. JleneHWe KISTKH — OCHOBa
pocTa, pa3BUTHA M Pa3MHOXKEHHS OpTaHW3MOB. bromormueckoe
3HAYCHHUC XMMHUYCCKHX DJJICMCHTOB. HeOpFaHI/I‘IeCKI/Ie BCIICCTBA B
COCTaBE KIIETKH.

N

Mouexyna JTHK - HOcuTens HacleIACTBCHHOH HH(OpMAIHH
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3| HekmetouHoe CTpoeHHE, KU3HEHHBIH HIUKI W €0 3aBUCHMOCTH OT

1 2
KJIICTOYHBIX (pOpM JKH3HH
4| Pa3sMHOXEHHE OPTaHU3MOB, €TO GOPMEBI U 3HAUCHHE.
WnmiBuayansHoE pasBuTHe MHOTOKJIETOYHOTO opraHusma 1 12
(oHTOTEHE3).
IlpakTnueckne (1adopaTopHbIe) 3aHATUSA 4
1| PasMHOXeHWEe  OpraHm3MoB, ero  ¢GOpMBl W  3HAYCHHE.
WummBunyansHOe pasBuUTHE MHOTOKJIETOYHOTO OopraHmsMa 4
(oHTOTEHE3).
2| Mzydenune cTpoeHHs pACTUTEINHHON ¥ )KHBOTHOH KIICTKH
CamocrositenbHAsT paboTa 00YYAFOIINXCS
l.Cucrematngeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JUTEpaATyPHI, JOTIONMHUTENIEHOW — JUTEpaTyphl, C HCIHOJIb30BAHUEM
pPEKOMEHJaluil IPeTojaBaTesis.
3amoHUTh TAOIUIBI O TeMaM: « XUMHUYECKUE HJIeMEHTHI KIICTKI 2
Coobmenne « Pomp B KIeTKC HEOPTAaHWYECKHX W OPTaHMYECKHX
BeIeCTBY, «Bupycsl — B030ymuTem MH(EKIHOHHBIX 3a00JICBaHHIY;
«Bupyc ummyHozeduumra uenoseka (BUY). Ilpodumaxtuxka BHY-
nH}p ek, «baxrepum»
Tema 1.3 Opranuzm Conepxanne y4e0HOro Marepuaia 8
Jlexuuu
1| Muoroob6pasnue opranusmMoB. OOMEH BeIIECTBOM WU JHeprHedl ¢
OKpYJKalome cpenoil Kak HeoOXOIMMOE€ YCJIOBHE CYIIECTBOBAHHS 1 12
KUBBIX CHCTEM
2| HacnenctBeHHOCTP W HW3MEHYMBOCTh — CBOWCTBA OPTaHU3MOB,
3aKOHOMEPHOCTH HaclieJJoBaHus, ycTaHOBIeHHbIe ['. Menngenem u T. 1 1,2
MopranoMm (Ha IpuMepe HacIeJOBAHMS y YEIOBEKa)
IpakTnuyeckune (1a0opaTopHbIe) 3aHATUSA 2
1| Oprammsm — emHoe nenoe. MHOro0Gpasie OPraHU3MOB
CamocTosTensHas paboTa 00ydaronmxcs
l.Cucrematngyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTePaTypHl, JOTIONMHUTENHON JIUTEpaTyphl, C HCHOJIb30BAHUEM
PEKOMEHJalluil IPEToaBaTels.
Koncnextsl: «HacnencTBeHHble OOJIe3HM dYeNOBeKa, HMX MPUYUHBI U 2
npodunaktuka», « CoBpeMeHHBbIC IPEJICTABICHUS O T€HE U TEHOMEY.
Coobmenne «l'eHeTHUECKHE 3aKOHOMEPHOCTH CENEKIHM», «YUeHHe
HMW. BaBunoBa o0 IeHIpax MHOroo0pasuss U MPOUCXOKICHUS
KyJbTypHBIX  pacTeHHUil». «buorexnonorus, ee  JIOCTI)KEHMS,
HEePCIEKTUBBI PA3BUTUS.
KoncyabTanus 2
Tema 1.4 Bug Conepkanne y4eGHOro MarTepuasia 8
Jlexmmn 2
1| Bun, ero xputepuu. Ilomymsnus — CTpyKTypHAas eIUHHLA BOJIOIHH. 9 12
Teopus 3BomonMK opranudeckoro mupa Y. lapsuna '
IpakTnyeckune (adopaTopHbie) 3aHATUS
1| 'umoTe3sl  HPOUCXOXKACHHUSA  JKU3HH.  YCIOXKHEHHE  SKUBBIX
OpraHu3MOB Ha 3eMJe B IpoIlecce BOJIONUU. AHTPOIOIEeHEe3 U 2
€ro  3aKOHOMEpHOCTH. Jloka3aTelbcTBa  pPOJACTBA UEJOBEKA C
MJICKOIIUTAIONIUMH SKUBOTHBIMH.
CamocTosTensHas paboTa 00ydaronmxcs
l.Cucrematndeckas mpopaboTKa KOHCIEKTOB 3aHATHH, y4eOHOM
JUTePaTypHl, JOTIONMHUTENBHOM JHTEpaTypbl, C HCHOJIb30BAaHUEM 2
pEeKOMEHAUi NpernoaaBaTens.
Koncnexr «['umoTe3sl MPOUCXOKICHUS KUZHIY.
«IlosiBIEHHE MBICIUTENBHON AEATeIbHOCTH U YJICHOPA3AEIbHOU pedmy.
KoHcyapTamus 2
Tema 1.5 Conepkanne y4yeGHOro Marepuasia 6
IKOCHCTEMBI Jlekumn 2
1| Ilpeamer u 3amauu SKOJOTUHU: yUeHHE 00 DKOJOTMYECKUX (hakTopax, 1 12
y4eHHE 0 COO0IeCTBaX OPraHu3MOB, yueHue o Ouocgepe !
2| Dxonornueckue (HakTopbl, 0COOCHHOCTH HX BO3ICHCTBHSI. 1 1,2
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IlpakTnuyeckune (1adopaTopHbIe) 3aHATUSA

1| Vsyuenne npucnocoGIEeHHOCTH OPTaHU3MOB K CPeJie OOHTaHUs

CamocrosiTenbHAs padoTa 00yIaIONIIXCS

pEKOMEHJaluil IPeTojaBaTesis.

B.J. Bepnazackoro

1.Cucrematnyeckass mnpopaboOTKa KOHCIIEKTOB — 3aHSTHIA,
JIMTEpaTypHI, JIOTIOJIHUTENILHON  JIUTepaTypbl, C HCIOJb30BaHHEM

yueOHO

Koncmekr «'MmoTe3sl TMPOUCXOXKICHUST JKU3HW». YUeHue o buocdepe

HUTOTI'O:

108

2.4. Conep:xkanue pa3aesioB IUCUUINIHHBI

2.4.1. 3auaTnd JeKIMUOHHOT0 TUIIA

pasae
Ja

HanmeHoBanue Conepixkanune pasaeJia
pazgeJia

®opma

TEKYLIET 0
KOHTPOJIA

4

2 cemecTp

MexaHudeckoe  OBIDKCHHE, €ro OTHOCHUTCIBHOCTh.  3aKOHBI
muHaMukn Herotona. Cuinbl B mpHpoOJie: yNIPyrocTh, TPEHUE, CUIIA
TSDKECTH. 3aKOH BceMHUpHOro TiroteHus. Hesecomocts. MMityiisc.
3akOH COXpaHEHHMs HMIyJbca M PEaKTUBHOE JBIDKEHHE.
IloteHunanbHass M KUHETUYECKash JHEPIUs. 3aKOH COXPAHEHUS
MeXaHHYecKol JSHepruu. PaboTa ¥ MOMIHOCTh. MexaHHYeCKue
koneOanust. Ilepmox w 4yactota konebaHuid. MexaHHUYecKHE
BoyiHBL. CBOMCTBa BOJH. 3BYKOBBIE BOJHBI. YJBTPa3ByK H €TO
UCTIONB30BAHNE B TeXHWKE W MeaumuHe. OCHOBHBIE MOJOXKEHUS
MKT wu wux omnslTHoe o00ocHOBaHME. BpoyHOBCKOe IBHIKEHUE.
Hduddysusa. Pazmepsl 1 Macchl MoJeKya1 U atoM oB. KanuispHeie
sBreHus. TemnoeMkocTb. TemnmooOMeH. 3aKOHBI TEPMOIMHAMUKH.
TemsoBble [BuraTeIM M oOXpaHa oOKpyxaromen cpeapl. KIIJ
TEIJIOBBIX JBUTATEIICH

DneKTpuYecKkoe B3auMOJEHcTBHE. DJeMEHTapHbIM 3apsd. 3akoH
Kynona. Husnextpuueckas TIPOHULIAEMOCTb cpenpl.
DIEKTPOCTATHUECKOE oJe. HanpsbxkeHHOCTS. IIpunnun
CyNepIO3ULUU noJie. I'paduaeckoe n3o0paxeHue
9JIEKTPUYECKUX MOJieH. MarHuTHoe moJje MOCTOSIHHOTO MarHuTa u
JJIEKTPUYECKOT0 ToKa. MarHuTHas MHAyKLUMs, MarHUTHBIA HOTOK.
SIBneHue >MEeKTpOMArHUTHOW MHAyKOMH. 3akoH Oma jid ydacTka
nenu. KpaTtkas uctopus pasBUTHsS IpPEACTaBICHUH O HpHUpOJE
cBeTa. DJIEKTPOMAarHuTHas MPHUPOJA CBETAa. 3aBUCUMOCTb MEXIY
JUIMHOM BOJHBI M YacTOTOH 3JIEKTPOMArHUTHOIO U3JIy4ECHHMS.
3aKkoHBI OTpakeHHs U TpenoMiieHHs cBeta. Dotosrddexr u
KOpIYCKyJisIpHble cBoMcTBa cBeTa. CIpoeHHe atomMa U €ro
minaHerapHas  mojenb. l'munote3a [lnanka. Ilornmomenue wu
ucnyckanue cera atomMoM. CIpoeHHe aTOMHOTO  siapa.
PaguoakTuBHblE M3JIydeHUS M UX BO3JCHCTBUE HA JKUBBIC
OpraHu3Mbl. DHEprus pacllelUIeHuss aTOMHOTo sapa. SnepHas
sHepretuka. Hama  3Be3mHas  cucrema  —  [anakruka.
Beckoneunocts Bcenennoii. IloHATHE 0 KOCMOJIOTHH. DBOJIOIHS
3Be3n. OHeprus Cosnua u 3Be3n. IIpoucxoxnenue ConHeuHOU
CHUCTEMBI.

P,V

Pazmen 2. Xummust IIpeamer xumun. BemectBo. AtoM. Monekyna. XuMHYECKUI

P,V
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MeMeHT ¥ (OPMBI €ro CyIIecTBOBaHMA. [IpOCTBIe M CIIOXHEIE
Bemecta. OtkpsiTue Ilepunomudeckoro 3akoHa. Ilepnomuueckas
cuctemMa xuMmudeckux snemeHtoB JI. M.MenneneeBa. 3HaucHHE
Ilepuouueckoro 3akoHa u  Ilepuomnueckoii  cUCTEMBI
xmMugeckux dieMeHToB J[. 1. MenzeneeBa mii pa3BUTHS HAyKH
U TIOHMMAaHUs XAMHUYECKOH KapTuHbl Mup. KoBaleHTHas CBs3b:
HemoJsipHas W mojsipHasd. MonHas cBs3b. KaTHOHBI M aHHOHBIL.
Mertamwmueckass cBsa3b. Bomopoanas cBs3p. Boma B mpupoge,
OBITy, TeXHUKE M Ha NPOM3BOACTBE. Du3Mueckne M XUMHUYECKHE
CBOHCTBA BOABI. 3arpsi3HATCIM BOABI M CIOCOOBI OYHCTKH.
XKectkas Boga u ee ymsardyenue. OnpecHeHne BOJABI. ATperaTHble
COCTOSIHUSL BOJBI U €€ Iepexodpl M3  OIJHOTO arperaTHoro
coctosiHus B npyroe. [loHsTe 0 XuMHuUecKoil peakiuu. THIIBI
XUMU4YecKuX peaknuit.  CKopocTs peakuuum H  (DAaKTOpBIL, OT
KOTOPBIX OHA 3aBUCHUT. TernoBoil 5P ¢PexT XMMUUecKoi peakuuu.
Xumudeckoe paBHoBecue. OKCHABI, KUCIOTBI, OCHOBAHUS, COJH.
XUMHUYECKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX
COEIMHEHHH B CBETE TEOPHU DJIEKTPOJMTUYECKON UCCOLMAIINH.
O0mme ¢usnueckne U XUMUYECKHE CBOHCTBA MeTauioB. O0mas
XapaKTepUCTUKA IJIABHBIX MOJIPYNII HEMETAUIOB Ha NpHUMeEpe
rajoreHoB. BaxHelnue coeIuHeHMs METAJUIOB U HEMETAJUIOB B
OpUPOJE M XO3IHCTBEHHOH pesTenbHOCTH. OCHOBHBIE MOHSTHS
OpPraHMYecKOd XUMHUH H TEOpUs CIPOEHHS OPTaHHYECKHX
coequHenuii. IlonsTue nzomepuu. Yraesonopoust. IlpenenbHelie u
HelpeselbHble yIIeBoJopoasl. IIprMeHeHne yrieBoJopoaOB B
opraHm4eckoM  cuHTe3e. IIpenenpHble W HeNpeleNnbHbIE
yrmeBogopoapl.  IIpupomHble  HCTOYHHUKH  YITIEBOJIOPOJIOB.
VYrneBogopoasl Kak OCHOBA MEXAYHAapOJHOTO COTPYAHHYECTBA H
BaXHEHmMA  MCTOYHHUK  QopmupoBaHms  Omomkera  PO.
Kucnopoaconepxaiye opraHM4ecKHe —BeIIECTBa. CrupTsl,
KapOOHOBBIE KHCIOTHl W CJOXKHBIE JQUPBI: HUX CIPOCHUE U
XapakTepHbIe XUMHUYECKHE CBOMCTBA. IIpencraBurenu
KHCIIOPOJICOIEP)KAIUX OpPTraHUYECKUX COEAMHEHUH: METUIIOBBII
U OTUIOBBIM CHHPTHI, ITUIEPUH, YKCycHas kucnota. JKupsl kak
cloXHble A(QUPBI.  AJNKOTOJM3M H  €ro OTpa)KeHHE B
IIPOU3BEACHUAX Xy HO>KECTBEHHOH JUTEpaTypel U
n300pa3sUTENIFHOTO  MICKyCCTBA. AMUHBI, aMHUHOKHUCIIOTHI, OEJKH.
Crpoenue n 6uosiornueckas GyHKuust 6enKoB. XUMUS U OpTaHU3M
4yenoBeka. XHUMHUYECKHe DJIEMEHTHl B OpraHU3Me 4YeloBeKa.
Opranuyeckue M HeopraHudeckue BemectBa. OCHOBHBIE
KN3HCHHO HEOOXOIMMBIE COCIMHEHUS: OCNKH, YIIEBOIBI, XKUPBI,
BUTAMUHBI. YTIIEBOIbl — IJIABHBI MCTOYHHMK YHEPTHU OPraHU3Ma.
Posb xupoB B opraHuszMme. XOJECTEpUH U €r0 POJIb B 300POBbE
4yelloBeKa. MMUHEpanbHBIE BENeCTBA B MPOAyKTaX IHTAHHSA,
nuiieBbie g00aBku. COalaHCHPOBAaHHOE IHTAHNE.
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Paznea 3.
buoaorus

Buosiornst — COBOKYNHOCTb HayK O XHMBOH Ipupoje. Metomsl
HAy4YHOTO TO3HaHHWA B Owosoruu. JKuBas mpupoma Kak OOBEKT
n3ydeHus: Ouosiorur. MeToApl WCCIeOoBaHMs KUBOM MPUPOIBI B
6uonornu. OnpezneneHne XKU3HU (C MPHUBICYCHUEM MaTepHaia M3
paznenoB (GUM3NKM W XUMUHM). YPOBHH OpPTAHHM3ALUH JKH3HU.
Hctopust usyuenus xinetkd. OCHOBHbIE IOJIOXKEHUS KIETOUHOU
TEOpHHU. Kiretka — CTPYKTYPHO-(yHKIHOHAIbHAS
(onemenTtapuas) emuuuna xw3HH. CtpoeHue KieTku. OCHOBHBIE
CTPYKTYpHBIE KOMIIOHEHTHl KIETKH 3yKapuoT. Kietowunoe smpo.
OyHKIMS ~ sAOpa: XpaHeHHE, BOCIPOU3BEIACHHE U Iepelaya
HacJIeICTBEHHO U uHpopMaLuHy, perysanus XUMHYECKOMN
akTUBHOCTH  KiIeTkd. CIpykTypa ¥ (QYHKIUH XPOMOCOM.
AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI. bHomormueckoe 3HaueHHE
XMMHUYECKUX 3JIeMeHTOB. Heopranunueckue BellecTBa B COCTaBE
KJIeTKU. Ponb BOJBI Kak pacTBOPHUTENsI U OCHOBHOTO KOMIIOHEHTA
BHYTpEHHEH Cpeapl OPTraHM3MOB. YTJIEBOABI M JIMIUIBI B KIETKE.
Crpykrypa u Ouosormueckne ¢(yHkmun — OenkoB. CrpoeHue
HYKJICOTHIOB M CTpYKTypa mnojuHykineotuaHbix nenei JIHK u
PHK, AT®. Bupycel u Gakrepuodaru. HexnetouHoe cTpoeHue,
KU3HEHHBIM UK M €T0 3aBHCUMOCTb OT KJICTOYHBIX (JOPM JKU3HH.
Bupycsl — B030ymTens MH(QEKIHOHHBIX 3200JeBaHNi; MOHATHE
00 onkoBHpycax. Bupyc wuMmyHomeduimra denoeka (BHY).
Ipodunakruka BUY-undexiuu. OpraHusM — eIUHOE ILeJoe.
MHuoroo0pa3ue opranm3moB. OOMeH BEHmIECTBOM U JHEpPTUEH C
OKpYXKaroIlel cpefo kKak HeoOX0MMOe YCIIOBHE CYIECTBOBAH
KHUBBIX cUcTeM. CIOCOOHOCTH K CaMOBOCIPOHM3BEICHHIO —
oHa M3 OCHOBHBIX OCOOEHHOCTEH IKHBBIX OPTaHU3MOB.
JleneHue KIETKH — OCHOBA POCTa, PA3BUTUS M PA3MHOXKCHUS
oprann3MoB. becmonoe pasmHoxeHue. [lomoBoit mpomecc u
[0JIOBOE pasMHOKeHue. OIUI0J0TBOpEHHE, €ero OMOoJorHyeckoe
3HaueHue. [loHsTHE 00 HMHAMBHULY aIbHOM (oHTOTECHE3).
OBOIOIIMOHHAS TEOPHS U €€ POJIb B JOPMHUPOBAHNY COBPEMEHHON
€CTECTBEHHOHAYUYHO KapTuHBl Mupa. Bua, ero kpurepuu.
Ionmynauuss kak CTIPYKTypHas €IMHUIA BHJAa U HSBOJIOLUU.
CunTteTHueckas TeOpHUsl IBOIOLUH. J[BIKyIINE CHUJIBI BOJIOLUH B
COOTBETCTBHU C CHHTeTHUEcKol Teopueit ospomoumu (CTDI).
I'enetnueckue 3aKOHOMEPHOCTH HBOJIOIIMOHHOTO TIpoIecca.
Pesynpratel  »Bosmonuu. CoxpaHeHWe MHOTooOpasus BUAOB Kak
OCHOBa YCTOHYHMBOTO pa3BUTUSA ouocdepsl. IIpuunnb
BBIMUpPaHUS BHJIOB. Buonornueckuit nporpecc "
Ouonornyeckuil perpecc. I'MmoTe3sl NPOUCXOXKAEHUS  JKU3HU.
VYcioxxHeHHe JKUBBIX OpraHM3MOB  Ha  3emje B Ipolecce

9BOJIOLUU. AHTPOTIOTeHE3 u €ero 3aKOHOMEpPHOCTH.
Jloka3arenbcTBa poIcTBa dYeJoBEeKa C  MIJEKONMTAIOUUMHU
JKUBOTHBIMH. Oxonormyeckne  (aKTOpbl  aHTPOIIOTEHE3a:

YCIIO)KHEHUE TMOMYJSIHUOHHOW CTPYKTYphl BHJA, H3rOTOBICHHE
Opyauii TpyJa, Mepexo] OT PACTUTEIBHOTO K CMEUIAHHOMY THITY
MUTAHUS, MCIOJb30BaHUE OTHA. [loSBICHHE MBICIUTEILHOMN
NEeSITEIbHOCTH W WIEHOpasnenbHOW peun. [IpoucxoxneHue.
DKOCHCTEMBI.

T,KP, Y
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IpenMer W 3agaum  HKOJOTHH: Y4YeHHE 00 DKOJOTHUECKUX
(dakTopax, y4eHHE O COOOIecTBaX OPraHM3MOB, Yy4YEHHE O
ouocdepe.  Dxonoruueckue  (pakToppl, OCOOEHHOCTH  HX
BO3ZeHcTBUA. DKOJNOTHUYECKasl xapakTepuctuka Buaa. [lonstie 06
9KOJIOTHYECKHUX cUcTeMax. llermn mutanws, Tpodudeckue ypOoBHH.
buoreoneno3s kak oskocucrema. buochepa — miobanpHas
skocuctema. Yuenue B. U. Bepnanmckoro o 6uocdepe. Poib
XKWUBBIX OpraHmM3MOB B Omocdepe. bmomacca. Buomormueckmit
KpyTroBOpOT (Ha TmpuMepe KpyroBopora yrieposa). OCHOBHBIE
HampaBleHHs  BO3AEiicTBMA  YenoBeka  Ha 6uocdepy.
Tpancdhopmanus €CTECTBEHHBIX  DKOJIOTUYECKUX  CHCTEM.
Oco0eHHOCTH arpo’KOCUCTEM (arpOIEeHO30B).

Ilpumeuanne: T — tectupoBanue, P — nanucanue pedepara, Y — ycrHblii onpoc, KP — koHTpoibHasi padora

2.4.2. 3aHATHA CEeMHMHAPCKOI0 THIIA
HE TPeyCMOTPEHBI

2.4.3. llpaktuyeckue 3ausatus (JlaboparopHble 3aHATHS)

dopMma

Haumenosanue

Ne HanmeHoBaHue npakTHieckux (1a60paTopHBIX) paboT TEKYIL[ETO
azzena

p KOHTPOJIS

2 cemecTp

1 2 3 4

Pazpnea 1. UccnenoBanue nBuKeHUs Tena TMOJA JEMCTBUEM IOCTOSIHHOW CHUIIBI.
Mexanuka N3yueHue 3akoHa COXpAHEHMs] UMIIYyJbCa M PEAKTUBHOTO JBHXKECHMS.
W3mepenue  BIaXXHOCTH  BO3Ayxa. V3MepeHHe  MNOBEPXHOCTHOTO
HATDKEHHUS SKUAKOCTH. M3ydenuwe 3akoHa Owma mua yuactka uenw.|IIP, V, JIP,
W3yueHue sBIEHUS 3JIEKIPOMArHUTHOM MHAykuuu. Mcnoiab3oBaHue T
doToadpdexra B Texumke. HaOmopeHwe W perncTpanui 3apspKEHHBIX
yactil.  TepmosiaepHbli  cuHTe3.  W3mepeHuss  JmHEWKON U
LITAHTEHIUPKYJIEM.

2. Paspen 2. Xumusa |[lpupoma xumudeckoil cBa3u. XHUMHYECKME CBOICTBA KHUCIOT H
ocHoBanuid B cBere TOJ[. OOmas xapakTepucTHka MeTawioB. OOmias
XapaKTepUCTUKAa TIJaBHBIX HOATPyNn HemeTamwioB Ha npumepe|IIP, V, KP,
rajoreHoB. OOmas xapakTepucTuka yriaesogopomoB. Cpoiictea u| JIP, T
NPUMCHEHHUS CIHHPTOB, KapOOHOBBIX KHCIOT W CIOXKHBIX J(HUPOB.
OnpeneneHue KeCTKOCTH BOJIBI.

3. Pasnen 3. buosiorusi |’KuBass mpupoga kak oOOBEKT wu3yuyeHUs Ouonoruu. PasmHoxeHue
OpraHm3MoB, ero (opMbl H 3HadeHHWEe. IHmMBHAyadbHOE pa3BUTHE
MHOTOKJICTOYHOTO oOpraHm3Ma (oHToreHe3). OpraHusM  — eIHHOC
nenoe. MHoroo6pasue opraHu3MoB.I UIOTE3bl MPOUCXOKACHUS KHU3HU.
VYcnokHeHHe KHMBBIX OPraHu3MoOB Ha 3emuie B mpoiecce sBommouum. | [1P, T, JIP
AHTponoreHe3 # €ro 3aKOHOMEPHOCTH. JloKa3aTenbCcTBa POJCTBA
9eloBeKa € MICKONHMTAIONIMMH  JKHBOTHBIMH. [I3ydeHHWe CTpoeHHS
paCTUTENbHOM M JKMBOTHOW KiIeTKH. M3yueHne NpUCIOCOOIEHHOCTH

OPTraHU3MOB K cpejie 0OUTaHUs

Ilpumeuanue: IIP- npaxmuueckas pa6oma, JIP- nabopamopuas paboma;, 1 — mecmupoeanue, P —
Hanucanue pepepama, Y — ycmuuwiil onpoc, KP — koumponvhas paboma
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24.4. Copepxanue camocrTosiTedbHOM padorsbl (IIpumepHass Temaruka
pedepartoB)

[To dpmsuke

1 . Metponorusi B mpodeccun

2 ®dmsuka B npodeccun (3HaueHne (PYBHKKA MPU OCBOCHUM MPOeCcCun)

3. [lorpemHocT M3MepeHUi

4. CKOpOCTH B MPUPOJE U TEXHUKE.

5. Tamaneo Nanmunedn — ocHoBareNb TOYHOTO €CTECTBO3ZHAHMS

6. 3Hauenue OTKpbITHH [ anmunes

7. Ucaak Hpr0TOH — co3pmarenb KiIacCHiecKoi (pruku

8. Cwibl B MPHUPOJI€ M TEXHUKE

9.VIbTpa3ByK M €Tr0 UCTIOJb30BAaHUE B MEJUIMHE U TEXHHKE

10.PannoakTvBHbIE M3IIy4€HHsT W MX BO3J/ICHMCTBHE HA JKUBBIE OPraHU3MbI

[To xumun

1.Baxneiimme COeAUWHEHUS METAUIOB U HEMETAUIOB B MPUPOJE M XO3SMCTBEHHOU
JesITeIbHOCTH YeJIoOBEKa

2. IlpupoiHpIE MCTOYHHMKU YIJIEBOJIOPOJOB

3. Baxwneiiliue coeJuHEHUsI METAJUIOB U HEMETAIOB B MPHUPOJE U XO3SIICTBEHHOM
JESITEIbHOCTU YEJIOBEKa

4 Kpuctammmyeckne pemeTkd BEUIECTB C  Pa3lIMUHbIMUA  BHUJAAMU  XUMUYECKOU
CBSI3U

5. Ponb B KIIETKE HEOPraHMYECKUX WU OPraHMYECKHUX BEUIECTB

[To 6uonorun

1.Bupycbl — B030ynuTe UHMEKIIMO HHBIX 3a00J1eBaHMIA

2.Bupyc mmmyHonedunuta yenoseka (BUY). Ipodunakruka BUY-undexun

3. 'eHeTHUECKME 3aKOHOMEPHOCTH CEJIEKIMH

4 Yyenne H.M. BaBwioBa o0 1eHTpax MHOTOOOpa3usi U IMPOUCXOXKICHUSI
KyJIbTYPHBIX PacTECHUU

5.1'vnoTe3bl MPOUCXOXKICHUS KU3HU

6.I'mobanpHpie M3MeHeHHs: B Ouocdepe Mo BIMSHUEM JESTEIbHOCTH YeJOBEKa

2.4.5. IlepeyeHb Yy4eOHO-METOIUYECKOT0 O00ecnedyeHUs AJIsl CAMOCTOATEIbLHO M
PaboTHI 00YYAIOIMXCS MO TUCIUNJINHE

CamocTosiTenpHass pa0oTa ydalquxcsl SBISIETCS BaxkHeumied Qopmoit ydeOHO-
BOCIIUTATEJIbHOTO TpoIiecca.

OcHOoBHasi 1eJdb CaMOCTOATENHHOM padOTHl TpPU W3YYEHMH JUCIMIUIMHBI —
3aKpENUTh TEOPETHUYECKHE 3HAHWS, TMOJIyYeHHbIE B XOJ JICKIMOHHBIX 3aHATHH, a TaKxke
copmMupoBaTh MpPaKTUUECKHUE HABBIKK TOATOTOBKU B 00JIACTH €CTECTBO3HAHMS.

CamocrosaTenbHas paboTa ydanuxcss B TPOIECCE OCBOCHUA  JTUCIMIUIMHBI
BKJTIOYAET:

- IBYYE€HHE OCHOBHOM W JOTIOJHHUTEIBHOU JIMTEPATYphl IO MPEIMETY;

- mydyeHre (KOHCTIEKTHPOBAHME) BOTPOCOB, BBI3BIBAIOIIUX 3aTPYJHEHHS MPU UX
V3y4YCHHN;

- paboTy C 2JEKTPOHHBIMU Y4eOHBIMU PECypcamy,

- I3y4Y€HUE MAaTepHaJIOB MEPUOINUECKOM MeYaTH, UHTEPHET PECYpCOB;

- IOJITOTOBKY K TE€CTHPOBAHUIO;
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- IOJITOTOBKY K NPAaKTUIECKUM U J1a0OPAaTOPHBIM 3aHITHSIM,
- BBINOJIHEHUE JIOMAILIHUX 3aJaHu.

HaumenoBanue pasnena,

Hepequb y‘-Ie6HO'MeTO,D,I/I‘IeCKOI‘O obecrneueHus JUCHMIITIMHBI I10 BBIITIOJHCHUIO

TEMBI CaMOCTOATENHHON PaboThI
Paznen 1. ®usuka
TuxomupoBa C. A. ®usmka. 10 k. : yueOHuk. ba3oBeiii ¥ yriyOJIeHHBII YPOBHH /
1 Mexanuka P y yry yp

Tuxomuposa C. A., SABopckuit b. M. - M. : Muemo3uHa,2015. - 312 c. - (PI'OC).

2 MounexymsipHas ¢u3uKa H

TepMOMHAM UKa

BumnsikoBa, E. A. ®usuka : cOopumK 3amad : E['D, omuMmmuajel, Sk3aMeHBl B BY3.
[Onextponnsblii pecypc]. — OnektpoH.gjaH. — M. : UzpatensctBo "JlaGopatopus
sHanui", 2015. — 339 ¢. — Pexxum nmoctyma: http://e.lanbook.com/book/66347
Kysnenos, CH. CropaBounuk mno ¢usuke : ydebHoe mocobue / C.I. Kysneros,
K. Poro3us. - Tomck : M3natenbctBO TOMCKOTO MOIUTEXHUYECKOTO YHHBEPCUTETA,
2014. - 220 c. : wun., Tabmn., cxeM. - bubmiorp. B kH.. - ISBN 978-5-4387-0443-0 ; To
xe [Dnextponnsiit pecypce]. - URL: //biblioclub.ru/indexphp?page=book&id=442117
Tuxomuposa C. A. @usuka. 10 1. : yueOHuK. bazoBbIil U yriyOJeHHBIH ypOBHH /
Tuxomupona C. A., SIBopckuit b. M. - M. : Muemo3uHa,2015. - 312 c. - (T'OC).

3 DrexTpoAMHaMHKa

Tuxomuposa C. A. @usuka. 11 i : yueOHuK. ba3oBelif 1 yriayOsieHHBI YpOBHU /
Tuxomuposa C. A., SABopckuii b. M. - M. : MuHemo3uHa, 2015. - 319 c. - (®I'OC).

4 Ctpoenue atomMa 1
KBaHTOBas (hu3MKa

Tuxomuposa C. A. ®@usuxa. 11 k1. : yueOHuk. ba3oBblif u yriyOneHHBIH ypoBHH /
Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3una, 2015. - 319 c. - (®I'OC).

5 DBoJIoIMsA BCEIEHHOM

Tuxomuposa C. A. @usuka. 11 . : yueOHuk. ba3oBblil u yriuyGneHHBIH ypoBHHU /
Tuxomuposa C. A., SABopckuit b. M. - M. : Muemo3una, 2015. -319 c. - (®I'OC).

Pazgen 2. Xumusa

OCHOBHBIC TOHITHS U
3aKOHBI XUMHUU

EctectBo3Hanme. 11 xmacc. basoBerit yposens: yuebnuk / O. C. I'abpuemsn, W. T.
Octpoymos, H. C. Ilypeimesa u ap. — 2-e u3f., ucnp. — M. : [lpoda, 2014. — 334 c. —
ISBN 978-5-358-14599-3.

Tabpuensn, O. C. Xumus : yueOHUK LI CTyAEHTOB 00pa30BaTeNbHBIX yUpekKACHUH
CIIO / O. C. T'abpuemsn, U. I'. OctpoymoBs. — 12-¢ u3n., crep. — M. : Akagemusi, 2014.
— 336 c. : [16] n. uB. mwn — (TIIpod. obOpasomanme). — (OO6IICOOpa3OBATEILHBIC
muctumuabl). — [ISBN 978-5-4468-1080-2.

[lepuomuueckuii 3aKoH

Ceupunos, B. B. EctectBo3Hanue : yueoHoe mocodue mist CI1IO / B. B. CBupumos, E.

W. Ceupugosa ; mon pea. B. B. CBupumoBa. — 3-¢ u3m., ucmp. W jgom. — M. :
WznarensctBo  FOpaiit, 2018. — 310 c. — (Cepus IpodeccuonanpHoe
obpasosanue). — ISBN 978-5-534-10099-0. — Pexum pmocryma Www.biblio-

online.ru/book/21367A9F-E98F-47F1-ABD9-6CF6805C657A.

EctectBo3nanme. 11 wmacc. ba3zoBwiii ypoBenb: yueOnuk / O. C. T'abpuemsn, U. T.
Octpoymos, H. C. TlypsimeBa u ap. — 2-e¢ u3f, ucnp. — M. : JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.

CrpoeHue BelecTBa

EctectBo3Hanme. 10 wnacc. ba3zoBwiii ypoBeHsb : yueOnuk / O. C. 'abpuensn, U. T.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usz, crep. — M. : JIpoda, 2015. — 334 ¢c. —
ISBN 978-5-358-13366-2.

Bopna. PactBopsl

EctectBo3Hanme. 11 wmacc. baszoswiii yposenb: yueOnuk / O. C. T'abpuemsn, U. T.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3f, ucnp. — M. : JIpoda, 2015. — 334 ¢c. —
ISBN 978-5-358-14599-3.

XUMHUUECKUE PEAKITTI

Huxntnnaa, H. I'. O6mas u Heopranmdeckas xumus. B 2 4. Yacte 1. Teopernueckue
oCcHOBHI : yueOuuk u npaktukyMm mut CIIO / H. I'. Hukutuna, B. U. I'pebenpkoBa. —
2-e u3n, nep. u gon. — M. : UzmatensctBo IOpaiit, 2018. — 211 ¢. — (Cepus :
Ipodeccuonanpaoe obpazosanne). — ISBN 978-5-534-03676-3. — Pexxum moctymna :
www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F 2-589EF92A 3030

CyBopoB, A. B. Obmas m Heopranmdeckas xuMusa. Bompockl u 3amaum : ydeOHOE
nocobue mus CIIO / A. B. CyBopos, A. b. Hukonbckuif. — 2-¢ u3A., UCIp. U JOM. —
M. : WspmatemsctBo IOpaiit, 2018. — 309 c. — (Cepus : IpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-07903-6. — Pexum goctyma www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

Knaccudukamus
HEOPTaHUYECKUX
COCMHEHUI

EctectBo3nanme. 11 wmacc. bazosslit yposens: yuebHuk / O. C. I'abpuemsn, U. T'.
Octpoymos, H. C. IlypsimeBa u ap. — 2-e¢ uzfd,., ucnp. — M. : [Ipoda, 2015. — 334 c. —
ISBN 978-5-358-14599-3.

MeTamisl ¥ HeMeTaJUIbI.

EctectBo3nanme. 11 xmacc. baszosslit yposens : yueOnuk / O. C. I'abpuemsan, U. T'.
Octpoymos, H. C. IlypsimeBa u np. — 2-¢ u3n., ucnp. — M. : Jlpocda, 2015. — 334 ¢. —
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http://e.lanbook.com/book/66347
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http://www.biblio-online.ru/book/21367A9F-E98F-47F1-ABD9-6CF6805C657A
http://www.biblio-online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082
http://www.biblio-online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

ISBN 978-5-358-14599-3.

EctectBo3nanue. 10 kinacc. ba3oBbiil ypoBens : yueOnuk / O. C. I'abpuensn, U. T'.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usfd, crep. — M. : JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-13366-2.

YTICBOAOPOIE. EctectBo3nanme. 11 kmacc. BasoBeiii ypoBHb: yueOnuk / O. C. I'abpuemnsn, U. T.
Octpoymos, H. C. Tlypsimesa u jap. - 2-¢ u3a., uctp. - Mocksa: JIpocda, 2015. - 334 c.
- ISBN 978-5-358-14599-
EctectBo3nanme. 11 wnacc. baszoswiii yposenb: yueOnuk / O. C. T'abpuensn, U. T.
Kucnoponconepxamniue

OPraHN4YCCKUC BCUICCTBA

Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3f, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.

A3oTconepixaiue
OpTaHUYECKUE COCIMHEHUS

EctectBo3Hanme. 10 wnacc. ba3zoBwiii ypoBeHb : yueOnuk / O. C. 'abpuensn, U. T.
Octpoymos, H. C. Ilypsimesa u ap. — 3-e usf, crep. — M. : JIpoda, 2015. — 334 ¢c. —
ISBN 978-5-358-13366-2.
EctectBoznanme. 11 kimacc. BasoBwiii yposub: yuebHuk / O. C. I'abpuemsn, U. T.
Octpoymos, H. C. Tlypsimesa u ap. - 2-e u3a., uctp. - Mocksa: JIpocda, 2015. - 334 c.
- ISBN 978-5-358-14599-

XUMHS ¥ KU3Hb. XUMHUS B
OBITY

Huxntnra, H. I'. O6mas u Heopranmdeckas xumus. B 2 4. Yacts 1. Teopetnueckue
ocHOBHI : yuebnuk n npaktukyM st CIIO / H. I'. Hukutuaa, B. . I'pebenpkoBa. —
2-e u3n, nep. u gon. — M. : UzmatensctBo FOpaiit, 2018. — 211 ¢. — (Cepus :
IIpodeccuonanpaoe obpazosanne). — ISBN 978-5-534-03676-3. — Pexxum moctymna :
www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F 2-589EF92A 3030

CyBopos, A. B. Obmas u Heopranmueckas xuMwusa. Bompochl u 3amaum : ydeOHOE
nocobue mus CIIO / A. B. CyBopos, A. b. Hukonbckuii. — 2-¢ u3A., UCIp. U JOT. —
M. : WspmatemsctBo IOpaiit, 2018. — 309 c. — (Cepus : IpodeccuonansHoe
obpasoBanue). — ISBN 978-5-534-07903-6. — Pexum poctyma : www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

Pasznen 3. buonorus

. EctectBo3Hanme. 10 kmacc. ba3oserii ypoBens: yuebHux / O. C. I'abpuensn, U. T.
Octpoymos, H. C. IlypsimeBa u ap. — 3-e uzf, crep. — M.: [Ipoda, 2015. — 334 c. —

Beenenne ISBN 978-5-358-13366-2.
EctectBo3nanme. 11 kmacc. bazoBwiii ypoBenb: yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, H. C. Ilypsrimesa u np. — 2-¢ u3n., ucnp. — M. : [Ipocda, 2015. — 334 c. —
ISBN 978-5-358-14599-3.
EctectBo3nanme. 10 knacc. baszoBeiii yposenb: yueOnuk / O. C. I'abpuensn, U. T'.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usfd, crep. — M.: JIpoda, 2015, — 334 ¢. —
Kretxka. ISBN 978-5-358-13366-2.
EctectBo3Hanue. 11 knacc. baszoBeiit yposeHb: yueOnuk / O. C. I'abpuensH, U. T.
Octpoymos, H. C. Tlypsimiesa u ap. — 2-e¢ u3fd, uchp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.
EctectBo3nanue. 10 wmacc. ba3zoswlii ypoBenb: yuebnuk / O. C. T'abpuemsn, W. T.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usfd, crep. — M.: Jlpoda, 2015, — 334 ¢. —
Opramsy ISBN 978-5-358-13366-2.
EctectBo3Hanme. 11 wnacc. baszoBeiit ypoBeHb: yueOnuk / O. C. I'abpuensH, U. T.
Octpoymos, H. C. TlypsimeBa u ap. — 2-e¢ u3f, ucnp. — M.: JIpoda, 2014. — 334 ¢. —
ISBN 978-5-358-14599-3.
EctectBo3Hanme. 10 wnacc. baszoBwiii ypoBenb: yueOnuk / O. C. T'abpuemsn, U. T.
Octpoymos, H. C. TlypsimeBa u ap. — 3-e u3z, crep. — M.: Jlpoda, 2015. — 334 ¢. —
Bun ISBN 978-5-358-13366-2.
EctectBo3nanme. 11 wnacc. baszoBwiit yposenb: yueOnuk / O. C. INabpuensH, U. T.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ usf, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.
EctectBo3nanme. 10 wmacc. bazoseiii yposenb: yueOnuk / O. C. T'abpuemsn, U. T.
Octpoymos, H. C. Ilypsimesa u ap. — 3-e usz, crep. — M.: [Ipoda, 2015. — 334 ¢. —
DKOCHCTEMBI ISBN 978-5-358-13366-2.
EctectBo3Hanme. 11 wmacc. bazomerit yposens: yuebnuk / O. C. I'abpuemsn, 1. T.
Octpoymos, H. C. IlypsimeBa u ap. — 2-e¢ usg, uctp. — M.: Ipoga, 2015. — 334 c. —
ISBN 978-5-358-14599-3.
KpOMe NIECPCUHNUCIICHHBbIX HCTOYHHKOB yanlHﬁCﬂ MOXKET BOCIIOJIB30BAaThCA

MOMCKOBBIMU CHUCTEMaMH ceTH VIHTEpHET Mo TeMe CaMOCTOSITeIbHOU PabOoThI.
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Jnst OCBOECHUS JTUCTIUTUTHHBI u CaMOCTOSITEJILHOTO BBITOJIHEHUS
NpelyCMOTPEHHBIX Y4eOHOH mporpaMMoi Kypca 3afaHuii MOET OBbITh HCIOJIb30BaHO
creaymponiee yaeOHo-MeToAMIeCcKoe 00ecTieueHNE:

-METOMYECKHe PEKOMEHIAIMK K BBINOJHEHUIO J1aOOpaTOpHBIX paboT;

-METOJMUECKHE PEKOMEHIAIMU K CaMOCTOSITENIbHOM padoTe.

Hauanom opranmaimm mo0oil caMOCTOSITeNbHOM paboThl JOJDKHO OBITH NMPUBHUTHE
HAaBBIKOB M YMEHHMII TpaMOTHOM paboThl C Y4eOHOW W HAaydyHOW JMTEpaTypol. ITOT
NpOLIECC, B TEPBYI0 OYEpEab, CBS3aH C HAXOXKAEHUEM HEOOXOJMMOM /I YCIEIIHOTO
OBJaZicHUs  y4eOHbIM  MarepuajoM  JUTepaTypoil.  Yuammiics  JODKEH  yMETb
MoJIb30BaThCA (hOHMAMH OMOJIMOTEK M CTIPABOYHO-OUOJMOTpad MUECKUMU M3/IaHUSMH.
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3. ObPAZOBATEJIBHBIE TEXHOJIOI'MA

Jlns ¥3ydeHHsS €CTeCTBO3HAHMS TPEeIYyCMATPUBACTCS WCIOJb30BaHHE B y4EeOHOM
NpOLECCe  aKTHBHBIX WM HMHTEPAaKTHBHBIX  (OpPM  TMPOBEJACHHS  AyJUTOPHBIX |
BHEAYIUTOPHBIX 3aHATHH C 1EJIbI0 (OPMHUPOBAHMA U Pa3BUTUA MPO(HECCUOHATBHBIX
HaBBIKOB OO0 YyYarOIIUXCSI.

B mpormecce oOydeHms TpUMEHSIOTCS 00pa30BaTeIbHBIC TEXHOJIOTHH JINYHOCTHO -

NeSATeIbHOCTHOTO,  pa3BUBAalOIIEro ®W  mpobiemMHoro  oOyuenws.  OOs3arenieH
JTa00PaTOPHBIM MPAKTHKYM IO pa3feiaM JUCLMILTUHBI.

B  yueGHOM mporecce Hapsay € TPaAUIMOHHBIMH  00pa30BaTeIbHBIMU
TCXHOJIOTHAMH HCIIOJIb3YIOTCA KOMIIbFOTCPHOC TCCTHUPOBAHUC, TEMATHYCCKUC
MpEe3CHTAllM, HHTCPAKTHBHLBIC TCXHOJIOTHH.

3.1.00pa3oBaresibHbIe TEXHOJOTMH NPH NPOBeAe HUU JIEKIHNH
Ne Tema Bupsl mpuMeHseMBIX 00pa30BaTeIbHBIX TeXHOJIOTHH EZJCI'
1 Mexanxa KOMHHO;[‘GpHLIe CUMYJBILINY, Pa300p KOHKPETHBIX 2

CUTyalHil, IPYIIIOBbIC JUCKYCCUH
B Monekynsipras Gusmka u KoMIbrOTepHBIE CHMYISIHH, Pa300p KOHKPETHBIX 5
TepMOAMHAM HKa CHUTYyalHil, TPYyNIOBBIC AUCKYCCUH
3 Drexpommamixa KOMHI:IO}“CpHLIe CHM YLK, Pa300p KOHKPETHBIX 2
CHUTYyaLHil, TPyNIOBBIC AUCKYCCUH
4 |Crpoenne atoma u ksanToBas dusmKa KOMHL}O:FepHHe CUMYJISILIMH, Pa300p KOHKPETHBIX 5
CHUTYyaluii, TpyIIIOBbIC AUCKYCCUH
5 Dromomns scenerHofi KOMHBIO;I‘epHBIC CUMYJISILIMH, Pa300p KOHKPETHBIX 5
CHUTyaluii, TpyIIIOBbIE AUCKYCCUH
6  [OcHOBHBIC TOHATHS W 3aKOHBI XUMHU KOMHMOUTe PHBIC CHMY JIAITH, P 336213 KOHKpCTHBIX 2
CHUTyaluii, TpyIIIOBbIE AUCKYCCUH
Kommsrote ec a300p KOHKpe
7 [[lepuomuyeckuii 3aK0H MIBIO PHBIC CHMYJUALIH, P P KOHKpETHEIX 2
CHUTYyalHi, TPYIOBBIC AUCKYCCHUH
KoMIBIOTepHbIE CHMYISLHH, Pa300p KOHKPETHBIX
8  |CipoeHue BeliecTBa " P YIALHH, P p p 2
CHUTYyaLHil, TPyNIOBBIC AUCKYCCUH
9 [Boxa. Pactsopsi KOMHLKO:FepHLIC CHMYJILH, Pa300p KOHKPETHBIX 2
CHUTyalHil, TPyNIOBbIE AUCKYCCUH
K
T rpu— OMIBIOTEDHEIE CHMYILHH, pa3dop KOHKPETHBIX 5
CHUTyaluii, TpyIIIOBbBIC AUCKYCCUH
11 Knaccupukanuss HEOPraHWYEeCKHX KoMmIproTepHBIE CHUMYJISILIUH, Pa300p KOHKPETHBIX 5
coeMHEHUH CUTyalMi, IPYyIIOBbIE JUCKYCCUU
12 IMeTaminl i HeMeTamIbL. KoMIbIOTepHbIE CHMYIISILHHN, Pa300p KOHKPETHBIX %
CUTyalHil, TPyNIOBbIC JUCKYCCUH
N KoMIbIOTepHbIE CHMYIISLHHN, Pa300p KOHKPETHBIX
13 p ’ CUTyaIllid, TPYTIOBbIC UCKY CCHH 1
14 [Kucnoponconepxamue opranmucciue KoMIBIOTepHBIC CUMYJILILNY, Pa300p KOHKPETHBIX )
BemecTsa. CUTyaluii, TPyIIOBbIC JUCKYCCHH
" A30TCOICpKAILIE OPTaHHYECKIE KoMIBIOTepHBIC CUMYJLILNY, Pa300p KOHKPETHBIX 1
coemuenus CHTyaluii, TpyHIOBbIC JUCKYCCUH
K
16 [ Xy v skusin. Xinvus B Gbiry OMIIbIOTEPHBIE CHMYJIALIH, pa3dop KOHKPETHBIX 5
CHTyauuii, TpyHIOBbIE JUCKYCCHH
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KOMIIBIOTEpHBIE CUM YIBIIHHU, Pa300p KOHKPETHBIX
17 |BBeneHue N P YIUALIIH, P p P 2
CHUTyaIuii, TpyIIIOBBIE AMUCKYCCHU
Kom1b HBIE CHM uu KOHKPETHBIX
18 |Kiema. OMIBIOTEPHBIE CHMYJIALNH, pazbop KOHKpe 1
CUTyaIuii, TPYIIIOBBIC JAMCKYCCHU
KoMIIbIOTEpHBIE CUM YIS, Pa300p KOHKPETHBIX
19 |Opranusm Tep YIUALHH, P P P 2
CUTYaIUii, TPYIIOBBIC AHCKYCCHU
%0 [Bix KOMIIBIOTEpHBIE CUMYIBIIHHU, Pa300p KOHKPETHBIX 5
CUTyaIuii, TPYIIIOBBIC JAHCKYCCHU
KoMIIbIOTepHBIE CUMYJISIIIUH, Pa300p KOHKPETHBIX 1
21 |DKocUCTEMBI CUTyalMii, TPYMIOBbIE TUCKYCCUU
Hroro mno kypcy 38
B TOM YHCJIE HHTEPAKTHBHOE 00y4YeHHue* 2%

3.2.00pa3oBare/ibHble TEXHOJOTMH NPU NMPOBEACHUM NMPAKTHYECCKHUX 3aHATHH
(1abopaTropHbIX padoT)

Ne [ Tema 3anaTus Busr mpuMeHseMBIX 00pa30BaTeIbHBIX Ko
TEXHOJIOTUH yac
1 UccnenoBanne IBHKEHHUA Tella MO ACHCTBUEM KommproTepHble CUMYILUH, pa3oop 2
HOCTOSIHHOM CHJIBI KOHKPETHBIX CUTYaLUii, TPYIIHOBBIC AUCKYCCHU
2 |HM3yuenme 3aKOHA COXpaHEHUS MMITYJIbCAa U KoMmbroTepHBIE CHMYISIINH, pazoop 2
PEAKTUBHOTO JABHIKCHHUS KOHKPETHBIX CUTYaIlUi, TPYIIIOBEIE ACKY CCHH
3 W3mepenus IMHENKON U IITaHTeHIUPKYJIEM KommploTepHbIe CUMYILUH, pa3oop 2*
KOHKPETHBIX CUTYaLUii, TPYIIIOBBIC AUCKYCCHH
4 | V3MmepeHus NMMHEHKON M IITAHTCHIUPKYJIEM KoMmproTepHbIe CUMYISIIUHA, pazdoop 2*
KOHKPETHBIX CUTYallUii, TPYIIHIOBBIC AUCKYCCHH
5 [H3mepeHne BIaXHOCTH BO3IyXa KoMmproTepHBIE CUMYISIINH, pazdoop 1
KOHKPETHBIX CUTYallUii, TPYIIHIOBBIC AUCKYCCHH
6 |H3MepeHne MOBEPXHOCTHOTO HATHKCHUS XUAKOCTH | KommbroTepHBIE cUMYyJIinmu, pa3oop 2
KOHKPETHBIX CUTYallUi, TPYIIIOBEIC AUCKY CCHH
7 | H3yuenue 3akoHa OMa Wi yyacTka Lenu KoMmproTepHBIE CUMYIBIINH, pazdop 1
KOHKPETHBIX CUTYallUi, TPYIIHIOBEIC AUCKY CCHH
8 |H3yueHme sBICHUS 3JICKTPOMArHUTHON HHAYKIUH | KoMmbroTepHBIE cCUMYyImum, pa3oop 2
KOHKPETHBIX CUTYaIlUi, TPYIIIOBEIC AUCKY CCHH
9 Hcnonp3oBanne HoToddexra B TEXHUKES KoMmbIoTepHBIE CUMYIIAIUH, pa3oop 2*
KOHKPETHBIX CUTYaIlli, TPYIIHIOBEIC ACKY CCHH
10 |HaGmoneHne W perucTpaIyu 3apsHKeHHBIX yacTull | KoMmbrioTepHBIe CHMYJISIHH, pa3oop 1
KOHKPETHBIX CUTYaIlli, TPYIIIOBEIC ACKY CCHH
11 | TepMosnepHBIH CHHTE3 KoMmproTepHBIE CHMYISIINAH, pazoop 2*
KOHKPETHBIX CUTYaIlUi, TPYIIIOBEIC AUCKYCCHH
12 | Tlpupona XMMHUYIECKOH CBA3M KoMmproTepHBIE CHMYISIINAH, pazoop 1
KOHKPETHBIX CUTYaIlii, TPYIHIOBEIE ACKYCCHH
13 | Onpenenenue >K€CTKOCTH BOJBI KoMmbroTepHBIE CHMYISIINH, pazoop 2
KOHKPETHBIX CUTYaIlUi, TPYIIOBEIE AUCKYCCHH
14 | Xumwuueckue CBOHCTBA KHCJIOT U OCHOBAaHUH B KommbloTepHBIE CUMYISIIIUH, Pa30op 2
ceere TD/I KOHKPETHBIX CHTyalHii, IPyIIOBbIE MCKYCCHU
15 | O6mas xapakrepuctuka MetawioB. Obias KommpioTepHbIE CUMYILUH, pa3oop 2
XapaKTepUCTUKA IJIABHBIX MOATPYII HEMETAJUIOB KOHKPETHBIX CHUTyalHi, [PYIIOBBIC TUCKYCCHH
Ha IIPUMepe TrajJoTeHOB.
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16 | OG1as xapakTepHCTHKa YTICBOIOPOIOB KommploTepHBIE CUMYIILUH, pa3oop 2*
KOHKPETHBIX CUTYallUi{, TPYMIIOBLIC IUCKYCCUU
17 |CsoiicTBa U NpUMeEHEHMS COUPTOB, KapOoHOBBIX | KommbroTepHble cuMyJsiLMU, pazdoop 2
KHCIOT U CIIOXKHBIX 3)HUPOB. KOHKPETHBIX CUTYallUii, TPYIIHIOBBIC AUCKY CCHH
18 | Xwusas npupona kak 00bEKT H3yUCHUS OMOIOTHH KoMmproTepHBIE CHMYISIINAH, pazoop 2*
KOHKPETHBIX CHTyaluii, TPy IINOBbIEC JUCKYCCHU
19 | Pa3MHOXeHHE OPTaHU3MOB, €10 (POPMBI 1 KoMmbroTepHBIE CHMYISIINH, pazoop 2*
3HaueHue. MIHauBuyanbHOEe pa3BUTHE KOHKDETHBIX CHTyalui, IPYINOBbIE AMCKYCCHH
MHOTOKJIETOYHOTO OpraHn3Ma (OHTOTEHE3).
20 |H3yueHue cTpOCHHS PACTUTCIHBHON U KUBOTHON KoMmproTepHBIE CUMYILIINH, pa3doop 2
KIIETKH KOHKPETHBIX CHTyalHii, IPyIIIOBbIE MCKYCCHU
21 | OpranmsM — emuHOe 1enoe. MHOTOOOpasue KoMmbIoTepHBIE CUM YUK, pa3oop 2*
OpraHH3MOB KOHKPETHBIX CHTYallHii, IPyIIOBbIC IMCKYCCHU
22 |T'umoTe3bl MPOMCXOXKICHUS JKU3HU. YcioxxkHeHHe | KoMIbloTepHBIE CUMYIIIUH, pa3oop 2
KUBBIX OPraHU3MOB Ha 3eMIJIE B IPOLECCE KOHKPETHBIX CUTyallUuH, IPYIIIOBLIC JUCKYCCHH.
SBOJIOLMH. AHTPONOTEHE3 M €r0 KoMMyHHKaTHBHBIC TPEHUHIH
3akOHOMepHOcCTU. J[oka3atenbcTBa POJCTBA
YEJI0BEKa C MIICKOMUTAOIIUMH KUBOTHBIMU.
23 [ HM3yueHne nmpUCTIOCOOICHHOCTH OPTaHU3MOB K KoMmbroTepHBIE CHMYISIINH, pazoop 2
cpejie oGUTaHHS KOHKPETHBIX CHTyalHid, IPyIIOBbIC MCKYCCHU
Uroro mo kypey| 34
B TOM YHCJIe MHTepaKTUBHOE oOydeHne™® | 16*
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4. YCJIOBHUS PEAJIM3ALIMM TIPOTPAMMBI YUEBHOM
JTUCLHMILTUHBI

4.1. MarepuajbHO-TeXHHYecKass 0a3a, He0OXOAUMAA JISl OCYIIECTBJICHUS
00pa3oBaTeJIbHOTO NPOLECcCca N0 AMCUHILINHE

Peammaims yueOnoil nuctmuiiabl EctecTBO3HaHWMe TpeOyeT Haamuusi y4eOHOTO
KaOuHeTa Ui TPOBEACHUS TEOPETHYECKHX U TPAKTUUECKUX 3aHATHHA W J1ad0paTopHro
COOTBETCTBYIOIIETO MPOQUIIs.

Peammamms y4eOHOM JTAC LIATUIAHGI OCYUIECTBIISIETCS B CHEUAILHO
000pyI0BaHHOM KaOWHETE €CTECTBEHHO-HAYYHBIX JUCLMIUIMH, KOTOPBIA BKIIOYAET B
ceos:

MYJIbTHMEIUA KOMIUIEKT (MYJIbTUMEIUATIPOEKTOP U DKpPaH),

KOMIIBIOTED,

JIOCKa MEJIOBas,

ydeOHass MeOerb,

Ja0OPaTOPHBIA  KOMIUICKC s ydeOHoM NPaKTUIECKOM M TMPOEKTHOM
NEeSATeNbHOCTU TI0 (PrBHKe,
JTa00paTOpHBI  KOMIUIEKC Ui ydeOHoM NPaKTUIECKOM W TPOCKTHOM

JESATEeIbHOCTU TI0 €CTECTBEHHO-HAYYHBIM JUCLIMIUIUHAM,
HarJsIHBIe TIOCOOMs (MYJBSDKM 4EJIOBEUECKHX OpPraHoB, peibedHble TOCOoOus
YEJIOBEYECKHX OPraHOB, CKEJIET Ha IITaTHBE),

4.2 IlepeyeHb HEOOXO0AMMOI0 IPOrPAMMHOI0 O0ecIeYeHUs

1.7-zip (muuem3us Ha anra. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (e H3mst -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (e H3MsT -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (mumersus - http://www.openoffice.org/license.html)

5. Free Commander (e H3Us -
https://freecommander.com/ru/%d0%bb%d0%h8%d1%86%d0%hb5%d0%hbd%d0%hb7%d
0%b8%d1%8f/)

6. Google Chrome (e H3 WS -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice (B cB0001HOM H0CTYTIC)
8. MozillaFirefox (muuemsus - https://www.mozilla.org/en-US/MPL/2.0/)
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S.IHIEPEYEHb OCHOBHBIX U JOIIOJTHUTEJIbHbIX
NH®OPMAIIMOHHBIX MCTOYHUKOB, HEOBXOAUMBbIX JISA
OCBOEHMUSA JUCHUITVINHbI

5.1. OcHoBHas JuTeparypa

1. Ceupunos, B. B. EcrtectBo3nanme : yuebHoe mocobue mis CIIO / B. B.
Ceupunos, E. U. Ceupunosa ; non pea. B. B. CeupumoBa. — 3-¢ w3[., UCTp. U JOI. —
M. : WsparensctBo HOpaiir, 2018. — 310 c. — (Cepus : Ilpodeccuonanbnoe
obOpazomanme). — ISBN 978-5-534-10099-0. — Pexum goctyma :Www.biblio-
online.ru/book/21367A9F-E98F-47F1-ABD9-6CF6805C657A.

2. EcrtectBo3nanme. 10 kmacc. bazosiit ypoBens : yueOnuk / O. C. ['abpueirsH,
N. T'. Octpoymos, H. C. IlypsimieBa u ap. — 3-e m31., crep. — M. : [Ipoda, 2015. — 334 c.
—ISBN 978-5-358-13366-2.

3. EcrtectBo3Hanme. 11 kmacc. bazoBsiii ypoBHs: yuebOnuk / O. C. I"'abpuenss, U.
I'. Octpoymog, H. C. IlypeimeBa u ap. - 2-¢ m3na., ucnp. - Mocksa: JIpoda, 2015. - 334 c.
- ISBN 978-5-358-14599

5.2. JlonoiHUTebHAS JIUTEPaTypa

1 Caenxo, O. E. EcrtectBo3Hanwe [DnekTtpoHHbli pecypc] :ydel.mocobdbue /
O.E.Caenko, T. Il. Tpymmna, O. B. Apytionsn. — M. :KuaoPyc, 2015. — 364 c. — (CIIO).
—ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

1. buonorus : yue6nuk u npaktukym ans CIIO / B. H. fApeirun [u ap.] ; mon
pen. B. H. Aperuna. — 2-e ma. — M. : UsmarensctBo FOpaitr, 2018. — 378 c. —
(Cepus : IlpodeccuonanpHoe obOpaszoBanme). — ISBN 978-5-534-09603-3. — Pexum
noctyma :WWw.biblio-online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18.

2. Huxuruna, H. I'. O6mas u neopranmueckas xumua. B 2 4. Yacts 1.
Teopetnueckue ocHOBbI : yueOHMK W mpaktukym ans CIIO / H. I'. Hukuruna, B. U.
['pebenpkOoBa. — 2-€ W31., Tiep. U gomn. — M. : M3garensctBo Opaiir, 2018. — 211 ¢. —
(Cepus : IlpodeccumonampHoe obOpazoBanue). — ISBN 978-5-534-03676-3. — Pexum
noctyna : www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. CyBopoB, A. B. O0mas u Heopranmdeckas xumus. Bompocwl u 3amaud :
yuebnoe mocobme mis CIIO / A. B. CyBopos, A. b. Hukonbckuil. — 2-¢ w3j., ucmp. U
non. — M. : UznarensctBo FOpaiir, 2018. — 309 c. — (Cepus : Ilpodeccuonanbnoe
o6pazoBanne). — ISBN 978-5-534-07903-6. — Pexum pgoctyma : www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

4. BummaskoBa, E. A. ®muka : cOopruk 3amad : EI'D, onmMmmmamsl, SK3aMeHBI B
By3. [OnekTpoHHbli pecypc]. — OnextponjgaH. — M. : M3garensctBo '"Jlaboparopust
3Hanuit", 2015. — 339 ¢. — Pexum goctyma: http://e.lanbook.com/book/66347

5. Kysnuenos, C.1. CnpaBoynuk mo ¢muke : yueobHoe nocooue / C.U. Ky3nenos,
K.M. Poro3un. - Tomck : M3parensctBO TOMCKOro MOJIMTEXHUYECKOTO YHUBEPCHTETA,
2014. - 220 c. : w1, Tabiu., cxem. - budmmorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe
[Dnextponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=442117

6. MKoHHHMKOBA, H. n. Konnemmn COBPEMEHHOTO €CTECTBO3HAHI
[OnexTponnsiii pecypc]| :yueb.mocodbue / H. M. UkonrmkoBa. — M. :FOuuru-/lana, 2015.
— 287 C. — ISBN 978-5-238-01421-0. — URL:

http://biblioclub.ru/index.php?page=book red&id=115158&sr=1.
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5.3. llepuoanyeckne U31aHUS

1 Bomnpocsr €CTECTBO3HAHUS. - URL.:
https://e.lanbook.com/journal/2310#journal _name

2 Becrmuk bBI'Y. Cepus 2. Xwumwa. buonorusa. Teorpapmsa. - URL:
https://e.lanbook.com/journal/2496#journal _name

3 BecTthuk MockoBCKOTO YHUBEPCUTETA. Cepus 02. Xumus.
URL.:https://dlib.eastview.com/browse/publication/9065/udb/890

4 Bectauk Cankt-IletepOyprckoro ynuBepcureta. ®msuka m xummsi. — URL:

https://dlib.eastview.com/browse/publication/71209/udb/2630

5 Bectauk HOxHO-YpaabCKOro rocymapcTBeHHOro ynuBepcurera. Cep. Xumus. —
URL.: http://elibrary.ru/contents.asp?titleid=28120.

5 Bectauk IIckoBckoro rocymapctBeHHoro yHuBepcureTa. Cepusi: EctecTBeHHbIE
u ¢pmuko-maremarmaeckre Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .

6 buonornaeckue HAyKH B IITKOJIE " BYy3€. — URL:
http://elibrary.ru/contents.asp?titleid=53180.

5.4. UnTepHeT-pecypchbl

1. OBC «YnuBepcurerckas Ouoymoreka ONLINE» [yueOHble, HaydHbIe 3/1aHVS,
MEPBOUCTOYHUKH, XYJOKECTBEHHbIE NPOM3BEACHUS Pa3IMUHBIX W3ATENLCTB; >KypHAJIbI;
MYJbTUMEMIHAS KOJUISKIMA: ayJUOKHUI'M, ayauo(]aiifibl, BUACOKYpPChI, HHTEPAKTUBHBIE
KypChl, 3KCIpPECcC-TIOArOTOBKA K OSK3aMEeHaM, TMpPEe3eHTalMy, TEeCThl, KapTbl, OHIAlH-
SHIMKJIIOTIE THH, CJIOBapH] : car. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wmnarenbctBa «Jlanb» [ydeOHble, Hay4dyHbIE W3JIaHKS, TEPBOMCTOYHHKY,
XYOKECTBEHHbIE TPOM3BEJCHUS PA3JIMYHbIX M31aTeNIbCTB; KypHauel] : caitr. — URL:
http://e.lanbook.com.

3. ObC «Opaiit» [pazpen «BAIIA TIOAIINCKA: ®wman Kyol'Y (r. CnaBsHCK-
Ha-KyOanu): y4deOnuku u yueOHble mocoOusi mnartensctBa «FOpaitr»] : caitr. — URL:
https://mww.biblio-online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. DBC «Znanium.com» [ydyeOHble, HAy4HbIC, HAYYHO-TIOMYJSIPHBIE MaTepHAIIbI
Pa3IMYHBIX M3aTeIbCTB, JKypHabl| : cair. — URL: http://znanium.com/.

5. ObC «BOOK.ru» [yueOnbie m3manmsi — koyuiekims mist CIIO] : caitr. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponHas OubmmoTexka. Mosorpadum, u3gaHHbIE B M3aTEIILCTBE
Poccuiickoit Akanemun EcTecTBO3HaHUS [MOJTHOTEKCTOBBIM

pecypc cBoboaHoTO MocTyma) : cair. — URL: https://mwwww.monographies.ru/.

7. Hayunas onexkTpoHHas OuOIMOTeKa cTared W myOnmkaimii  «eLibrary.ru»
[poccuiickuii MHPOPMAIMOHHO-aHAIMTHMECKU TOpTaT B OOJACTH HAYKH, TEXHOJIOTHH,
MEIWIMHBI, 00pa3oBaHWsi; OOJbINAs 4YacTh W3JaHWM — CBOOOJHOTO IOCTyma] : CalT. —
URL.: http://elibrary.ru.

8. ba3pl nmannbix xommanmu «Mct Bbro» [pazmen: Ilepuonmueckue m3nanus (Ha
PYCCKOM sI3bIKE€) BKJIIOYACT KOJUIEKIMM: M3naHus mo oOIIEeCTBEHHbIM M I'yMaHUTapHBIM
Haykam; M3nmanus mo meparoruke ©u oOpazoBaHmio; M3manus mo uHPOpPMAIMOHHBIM
texHosorusiM; Craructmdeckue w3ganusi Poccum w ctpan CHI'] @ cair. — URL:
http://dlib.eastview.com.
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9. KubGepJlennnka : Hay4yHas »dJ€KTpOHHas OMOJIMOTEKa [HAy4HBIE >KypHAIBI B
HOJIHOTEKCTOBOM (hopmare cBoOoHOTO aoctyma] : cair. — URL: http://cyberleninka.ru.

10. EnuHoe OKHO [ocTyma K oOpa3oBarejbHBIM pecypcam : (QeaepaibHas
WHPOpMAIMOHHAsE  CHUCTeMa CBOOOJHOTO  JOCTyma K  HMHTETPATLHOMY  KaTajory
00pa3oBaTeIbHBIX ~ MHTEPHET-PECYPCOB W K  JJEKTPOHHOM OuWOIHMoTeKe  yd4eOHO-
METOJIMYECKUX MaTepualioB [JI1 BCEX YpOBHEW 00pa3oBaHMs: JOUIKOJILHOE, obIee,
cpenqHee  mpodecCHOHAILHOE,  BBICIIEe,  JomoJHuTenbHOe @ cair. —  URL:
http://window.edu.ru.

11. ®enepanbHblii 1EeHTp HHPOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB [
obero, CpeaHero 1poeCCUOHATLHOTO, JTOTIOJTHUTEJILHOTO 00pazoBaHus;
TIOJTHOTEKCTOBBI pecypc cBoOoaHoro noctyma) : caitr. — URL: http://fcior.edu.ru.

12. EnumHas  koyulekimsi — IMQPOBBIX  00pa3OBaTENIbHBIX  PECYpPCOB  [mJist
NpeTioflaBaHusl W M3y4eHUs Yy4YeOHBIX JUCIMIUIMH HAa4aJbHOTO OOIIEro, OCHOBHOTO
obmiero W cpegHero (TOJHOTO) o0OMmEro oOpa3oBaHMs; TIOJHOTEKCTOBBIA pECypC
cBoOoHOTO Moctyna] : caitr. — URL: http://school-collection.edu.ru.

13. OdmmanbHelii HHTEpHET-MOPTAT NpaBoBOM wuHbOpMaimH. ['ocygapcTBeHHas
cCHUCTeMa TPaBOBOM HMH(pOpMAIK [MIOJTHOTEKCTOBBIA pecypc CBOOOJJHOTO JOCTYyIa] : Cakr.
— URL.: http://publication.pravo.gov.ru.

14. DHIMKIJIO e TAYM [DHIMKIOTIe THH. CrnoBapu. CripaBOYHHKH
MOJIHOTEKCTOBBIA pecypc cBoOoaHoro nocrtyma] // ObBC «YHuBepcureTcKas OHOIMOTEKA
ONLINE» : caiir. — URL.: http://enc.biblioclub.ru/.

15. Dnextponnblii karamor Ky0GaHCKOT0 TrocCynapCTBEHHOTO YHHBEpPCUTETA U
¢wmanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOIUYECKHUE YKA3AHHMSI OBYYAIOLIUMCS IO
OCBOEHUIO JUCLUTIJIUHBI

VYyamuecss s TOJHOIIGHHOTO OCBOCHWsI ydeOHoro Kypca «EcTecTBo3HaHHE
JOJDKHBI ~ COCTABIISITh ~ KOHCMIEKThl KAk TMpPH MPOCIYIIMBAaHMM €ro TEOPEeTUUECKOM
(JIEKIIMOHHOM) YacTH, TaK W TPHU TOJTOTOBKE K MPAKTHYECKUM 3aHATUSIM. JKenaTelbHO,
YyTOOBl ~ KOHCTEKTHl  JIGKIMA U CEMHHAPOB  3alMCHIBAICH B JIOTUYECKOU
TMOCJICJOBATEIILbHOCTH M3YUEHUS Kypca M COJACPKAINUCH B OJTHOW TETpaau. ITO oO0ecTeyuT
OoJiee TOJHYIO TMOATOTOBKY KaK K TEKYIIUM Yy4eOHBbIM 3aHATUSAM, TaK M CECCHUOHHOMY
KOHTPOJIFO 3HAHUI.

CamocTosiTenpHas pa0oTa ydamiuxcsi sIBIeTCs BaxkHeimeidt ¢opmoil y4deOHO-
MO3HABATEIHLHOTO Tporiecca. Llenpb 3amanmii 11 CaMOCTOATENLHOM PadOThl — 3aKPENHTh
U paclIMpuTh 3HAHWS, YMCHUS, HaBBIKH, TPHOOpPETCHHBIE B pe3yibTaTe M3y4YCHUS
JTUCLMIUTMHBL, OBJAeTh YMEHHEM MWCIIOJb30BaTh MOJYYEHHbIE 3HAHUS B MPAKTUYECKOM
paboTe; MOMYYUTh MEPBUYHBIE HABBIKM TPO(ECCHOHAILHOU NESATEITHHOCTH.

Hawanom opranmaimu mo00# caMOCTOSITEbHON padOThl JOJKHO OBITh TPHBUTHE
HAaBHIKOB M YMEHHH TpaMOTHOW paboThl C Yy4eOHOW W HAydHOW JUTEpaTypol. ITOT
NpoLIeCC, B TIEPBYI0 OYEpeab, CBS3aH C HAXOXKACHWEM HEOOXOAMMOM il YCIHEIIHOTO
OBJIAJICHMSI y4ye€OHBIM MAaTEepUATIOM JIUTEPATypol. YUalluiics JOJDKeH W3YUYHMTh CIMCOK
HOPMATUBHO-TIPABOBBIX aKTOB M HSKOHOMHUYECKOW JUTEpaTyphl, PEKOMEHIYEeMBIA IO
y4eOHOW JUCIMIUIUHE, YMETh TI0Jb30BaThca (OoHAaMu OHONMMOTEK ¢ CIPaBOYHO-
OoudmorpaduuecKUMH  M3/1aHUSIMU.

3anaHust U1 CaMOCTOSITENIbHOM pabOThl BBINOJHAIOTCS B MHCHMEHHOM BHIE BO
BHeayuTopHoe Bpems. PaboTa MODKHA HOCUTH TBOPYECKHI XapakTep, NpHU €€ OICHKE
nperiofaBarejb B TEPBYI0 Ouepelb OLEHMBAeT OOOCHOBAHHOCTb U OPUTMHAJILHOCTH
BBIBOJIOB. B mmchMeHHOW paboTe Mo Teme 3auaHusl y4allWics JOJDKEH TOJHO U
BCECTOPOHHE  pacCMOTpeTh BCE  aCMEeKThl TEMbI, YETKO CcQOpMyIHpOBaTh U
apryMEHTHUPOBAaTh CBOIO TIO3WIMIO TI0 HCCJIEIYeMBbIM BompocaM. BBIOOp KOHKpPETHOTO
3aaHusg N1 CaMOCTOSITEJIbHOM — pabOThl  NPOBOJMT  TperojaBaresb,  BEIyLIUN
NPAKTUYECKUE 3aHATHA B  COOTBETCTBMM C II€pEUYHEM, VYKa3aHHbIM B  IUIAHAaX
MPAKTUYECKUX 3aHATHUI.

OO6mue mpaBwia BBINIOJHEHHS MMHMCbMEHHBIX paboT

Ha nmepBoM 3aHiTMM CTYyACHTBI JOJDKHBI OBITh  MPOHMH(OOPMHUPOBAHBI O
HEOOXOIUMOCTH COOJIOJEHUS HOPM aKaJeMHYECKOM 3THKM U aBTOPCKUX IpaB B XOJe
0o0ydennsi. B 4acTHOCTH, MPEOCTABISIIOTCS CBEICHUS:

— o6mmas nHhopmanusi 00 aBTOPCKUX MpaBax;

- NpaBWia LUTUPOBAHUSA;

- npaBwia 0(GOPMIICHHUS CCBHUIOK;

Bce wumerommecss B TEKCTE CHOCKHM TIIATEIbHO BBIBEPSIOTCS U CHA0XarOTCS
«azpecamm.

Henmonyctmo BKIIOYaTh B CBOIO PabOTy BBIAEP)KKH U3 PadOT JAPYrux aBTOPOB 03
yKa3aHus Ha 3TO, MEPEeCKa3blBaTh UYXKYI0 PadOTy OJMM3KO K TEKCTy 0€3 OTCBhUIKM K HEH,
UCMOJIL30BaTh YyXue Wieu Oe3 YyKazaHus TNEpPBOWCTOYHHMKOB (9TO KacaeTcsi U
unpopmaimy, HaiienHoit B Murepuere). Bcee cnmyyam miaruara JOJDKHBI  OBITH
UCKITFOUCHB.

CrMcok  WCHNOJIb30BAHHOM — JIMTEpaTypbl JIOJDKEH BKIHOYaThb BCE  HCTOYHHKU
uHpOpMaIMK, I3YYEHHbIE H TpOpabOTaHHBIE CTYJCHTOM B TIPOILIECCE BBITIOJTHEHUS
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paboTel, W JOJDKeH OBITh cocTaBiieH B cootBetctBMM ¢ ['OCT P. 7.0.5-2008
«bubnorpagpmueckas ccpuika. O0mue TpeOOBaHU | NPABUIIA.
TpeboBanmsi k HamMcaHWIO pedepara

Pedepar mo panHoMy Kypcy SBISIeTCS OJHMM M3 METOJOB OpraHu3alu
CaMOCTOSITEIbHOM pabOTHI.

Tembl pedepartoB SBIAIOTCS JIONOJHUTENHHBIM — MaTepHAJIOM UL M3YyYEHHS
JaHHOW NHCIMIUTUHEL. Pedepar oneHnBaeTcsi B 0J1MH Oa/Ul B OLIEHKE MTOTO 3K3aMeHa

Pedepar gomkeH OBITh TOATOTOBICH  COTJIACHO  TeMe, MPeJJI0OKSHHOU
nperniogaBarejeM. JlomyckaeTcsi CaMOCTOSITENIbHBIM BBIOOpP TeMbI pedepara, HO IO
COTJIACOBAHHUIO C TIPETIOaBATENIEM.

Jns Hamucanus pedepara CTYAEHT CaMOCTOSITENIbHO MOJOMpacT HCTOYHHUKU
uabopMalMi TIO BBIOpaHHOW TeMe (Jiureparypa ydeOHas, mepuoiaunueckas u HHrepHeT-
pecypchl)

O6bem pedepara — He meHee 10 ctpanm popmara A 4.

Pedepar momkeH umeTh (THTYIBHBIM JIMCT, COJACP)KaHHME, TEKCT JOJDKEH OBITh
pa3ouT Ha pa3lielibl, COTJIACHO COJIEPKaHUIO, 3aKII0YEHHE, CIUCOK JIMTepaTypbl HE MEHee
5 UCTOYHUKOB)

O6cyxnenne Tem pedeparoB MPOBOAMWTCS HAa TEX NPAKTHICCKHUX 3aHATHSX, IO
KOTOPBIM OHHM paclpeiesieHbl. JTO sBIseTCs 00s3areiabHbIM TpeOboBaHueM. B ciydae He
npejacTaBlieHust pedepara COIVIACHO YCTaHOBJIEHHOMY Tpaguky (0e3 yBaXHUTEIbHOU
MPUYWHBI), y4Yalluiicsi 00s3aH MOJATOTOBUTh HOBBIM pedepar.

Nudopmammss mo pedepary He nomkHa mpeBbimnath 10 MuHyT. BpicTymarormmii
JIOJDKEH TOJTOTOBUTh KpaTKHWe BBIBOJBI IO TeMe pedepara sl KOHCTIEKTHPOBAHHSL.

Cnaua pedepara npenogaBatesito 00s3aTeNbHa.
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7.0HEHOYHBIE CPEACTBA IJIsd KOHTPOJISA YCIIEBAEMOCTH

7.1. [TacmopTt (poHIA OLIEHOYHBIX CPEICTB

rfji{ KoHTpompyemsle paszens! (TeMbl) AHCIUTLINHBL HanMmeHOBaHHE OIICHOYHOTO CpENCTBA
Paznen 1. ®usuxa

1 MexaHnka JIa6. paboTta

2 MosekynapHas GHU3UKa ¥ TepMOJIMHAM MKa [pakr. paboTta

3 DNEeKTpOMHAM HKa [pakr. paboTta

4 CipoeHre aToMa M KBaHTOBast (pr3HKa Ipakt. pabota

5 DBOIIOLIMS BCEJICHHOM [Ipakr. paboTa

Pazgen 2. Xumusa

6 OcHOBHBIE TIOHATHS U 3aKOHBI XUMHH Pedepar

7 Ilepnoauueckuii 3ak0H Koncnexr

8 CrpoeHue BelecTsa Ilpakr. 3ansaTHE

9 Bona. PactBopsl JIa6. paboTta

10 XUMUYECKUE PEAKIUU Ilpakr. 3ansaTHE

11 Krnaccuukamms HEOPTaHHYECKUX COCAMHEHHH Ipaxr. 3ansaTHE

12 Mertabsl U HEMETaJUIbl Ipaxr. 3ansaTHE

13 VYrieBonopoas! IMpaxT. 3aHgTHE

14 Kucnopoacoaepxamniie opraHIIeCKHUe BEIIecTBa. IMpaxT. 3aHgTHE

15 A3oTcoepKaIe OPTaHUIECKUE COCAMHCHHS IMpaxkT. 3aHgTHE

16 XUMUS ¥ )KU3Hb. XUMUS B OBITY Koncnexr

Paznen 3. Buosorust

17 Beenenue [Ipaxkr. 3ansTHE

18 Kietka. [pakr. 3anstue, Ja6. pabota
19 Opranusm Ipakr. 3anaTHE

20 Bun Ipakr. 3anaTHE

21 DKOCHCTEMBI Ipakr. 3ansTue, J1a6. pabota

7.2. Kputepru OLeHKH pe3yJIbTATOB 00y4eHUs!

Kontposib W oOlleHKa  pe3yibTaTOB  OCBOCHUS ~ YUYEOHOW  JUCIMIUIAHBI
OCYULIECTBJISIETCSl IIperojiaBarejeM B Ipolecce IMPOBEJEHMs] MNPAKTHYECKUX pador,
TECTUPOBAHMS, COOECEOBaHMsA M0 Pe3yJibTaTaM BBINOJHEHUS JIAOOPaTOpHBIX padoT, a
TaKKe pEIICHHS 3aaad, COCTaBJICHHWS padoymMx TaOJWIl W TOATOTOBKH COOOIICHWA K
YpOKy.3HaHUsT CTYJE€HTOB Ha TMPAKTUUECKUX 3aHATUSIX OLECHMBAIOTCSA  OTMETKaMHU
«OTIMIHO», «XOPOIIO0», «YJOBICTBOPUTEIHLHO» U «HEYIOBIIECTBOPUTEIIHHOY.

OneHKka «OTIMYHO»  BBICTABISIETCSA, KOTJAA CTYIEHb TIOKa3bIBaeT IIyOOKOE
BCECTOPOHHEE 3HAHME pazlieNla JUCLMIUIMHBIL, 0053aTeJbHOW U JTOTIOJIHUTEJIbHOM
JUTEepaTypbl, ApryMEHTUPOBAaHO U JIOTMYECKH CTPOWHO W3JaraeT MaTepual, MOXET
NPUMEHATh 3HAHUS IS aHATM3a KOHKPETHBIX CHUTYaIHi.

OreHka «XOpOIO» CTAaBUTCA TPU TBEPABIX 3HAHMSAX pasfenia JAVCLMIUIMHGL,
o0s13aTenbHOM ~ NHUTEpaTyphl,  3HAKOMCTBE c JOIOJIHATEJIbHOM ~ JIMTEPATypoi,
apryMEHTUPOBAHHOM FBJIOKEHMH Marepuaia, YMEHHMM TPUMEHUTh 3HAHWS i1 aHaIM3a
KOHKPETHBIX CUTYyallUH.

OneHka «yIOBJETBOPUTEILHO» CTaBUTCS, KOTJAa CTYJE€HT B OCHOBHOM 3HaeT
pazen QUCIMIUIMHBI, MOET MPaKTUIEeCKH NPUMEHUTh CBOU 3HAHUA.

OneHKa «HEYAOBIETBOPUTEIILHO» CTaBUICS, KOIZA CTYyIEHT HE OCBOWI OCHOBHOTO
COJepKaHusl MpeMeTa U CIa00 3HAeT M3y4yaeMbIil pa3ziesl JUCLMIUIMHBI.
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7.3 OueHoOYHBbIE CPeACTBA AJIl IPOBEeHUA TeKyllell aTrTecTauuu

B nanHoM pa3jiejie MPUBOASATCS 00pa3ubl ONMEeHOYHBIX cpeacTB. IloJaHbII
KOMILJIEKT OLIEHOYHBIX CPeACTB NPUBOAUTCS B MOH 1€ OLEHOUYHBIX CPEICTB.
Texymmii KOHTPOJIb MPOBOAHTCS B OpME:

-(pOHTANBHBINA OTMpPOC

-UHIAVBUY aJIbHBIM YCTHBIA OIPOC
-IIACBMEHHBIN KOHTPOJIb

-TECTUPOBAHUE IO TEOPETUUECKOMY Marepuaty
-mpakTraeckas (JraboparopHasi) paborta
-3ammTa pedepara
-3allIUTa BBINOJHEHHOTO 3a/1aHMS.

dopma Ipaxtnueckuit Jlinbie Tpumepst
aTTeCTALIH 3HaHUA YMmeHus ommbiT (BrafCHNC) KadyecTBa OIICHOYHBIX
CTyJIEHTa CpeICTB
VeTubii Kontpons  3Hanmil | Onenka ymeHnus | Ouenka HaBbIKOB | OueHka Kontpomnsx
(THCBMEHHBI | TIO  OTPENENICHHBIM | pa3iu4aTh paboTet c | crmocobHOCTH BIC
i) ompoc 1o | mpobmemam KOHKpETHBIE JMTePaTy pHBIMHA OTIEPAaTHBHO W | BOIPOCHI
TeMaM TOHATHS HUCTOYHUKAMH Ka4eCTBEHHO o TeMaM
OTBEUATh Ha | MpHUIaramT
MTOCTABJICHHEIE cs
BOTIPOCHI
Pedepatsr Kontponp  3nanmit | Ouenka ymeHnus | Onenka HaBbIikOB | OneHka Tembl
[0 ONpEJeNeHHBIM | pa3mmdaTh paboTeI c | cmocobHOCTH K | pedepartoB
npobnemam KOHKPETHBIE JMTepaTypHBIMHU CaMOCTOSTETIbHO | NPWJIAraioT
HOHATUSL HUCTOYHUKAMH i pabore | ca
aHam3y
JUTePaTypHBIX
HCTOUHHUKOB
IIpaktueck CMmpIc nousatuii: | OnuceIBaTh u | HaBeikamu: Onenka Tempbl
ue €CTeCTBEHHOHAYYHOE | OOBSICHITH OTNHCAaHUS u | cnocoOHOCTH pabot
(mabopaTopH | siBIEeHHWE, THUIOTE3a, | €CTECTBEHHOHAYYH | OOBICHEHHUS ONEpPAaTHBHO ¥ | MPUJIATAIOT
ble) paboThI 3aKOH, TeOpHsd, | ble SBICHHUA U | €CTECTBEHHOHAy4H | Ka4eCTBEHHO (1
BELIECTBO, CBOMCTBA BIX SBJIEHUM U | pewatb
B3auUMOJIcHiCTBHE, TEI;IBHKEHUE CBOMWCTB NOCTABJICHHBIC
3NEKTPOMAarHUTHOE HEOECHBIX Tel U | TeNJBUXKEHHE Ha
THoJe, BOJIHA, POTOH, | MCKYCCTBEHHBIX HEOECHBIX Tel M | MPAKTHYECKHX HU
aTOM, aTOMHOE SpO, | CHYTHHUKOB 3€MJIH; | UCKYCCTBEHHBIX 71a00PaTOPHBIX
HMOHU3UpYIOLINeE cBOMcTBa  Trasos, | CHyTHHUKOB 3eMJi; | paboTax 3amauu
U3ITy4eHHs, INIaHeTa, | KHUIKOCTeH U | CBOMCTBA  TIa3oB, | H
3Be37a, TrajakTUKa, | TBEPABIX Tel; | KUIKOCTEH U | apryMeHTUpOBaT
Bcenennas; SNEKTPOMArHUTHY | TBEPHBIX Tel; | b pe3yJIbTAaThl
9KOJIOTHIECKUE 10 HHIYKIHIO, | 3JEKTPOMAarHUTHY
ACTICKTEI pacupocTpaHeHHe | o HHIYKIHIO,
WCTIOJTB30BAHUS JIEKTPOMATHUTHBI | PacIpOoCTpaHEHHE
YTIIEBOJIOPOJTHOTO X BOJIH; BOJIHOBBIE | 3JEKTPOMAaTHATHBI
CBIPBSI. 3HaHME | CBOWCTBA  CBETA; | X BOJH; BOJHOBEIC
CTPOCHHUS  KIICTOK, | M3JIydeHHe 1 | CBOHMCTBA  CBeETa;
OCHOBHBIX MOTJIOIIEHHUE CBETa | M3ITydYCHHE n
croco6oB aTOMOM; HOTJIOMICHNUE CBETa
Pa3MHOKEHUS boTo3ddexT; aTOMOM;
OPraHU3MOB, VYcTanaBmmBaTh ¢boTorddexr;
CTaiMii OHTOTEHe3a | 3aBUCHMOCTh YcraHoBIeHHSA
Ha mpuMepe | CBOHCTB 3aBUCHMOCTU
9eloBeKa, MNPUYHH, | XUMUYECKUX CBOMCTB
BBI3BIBAIOIIIX BEILIECTB OT | XMMHYECKHUX
HapyIHICHHs B | CTpOEGHHUSI aTOMOB | BEIIECTB 0T
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pasBuTin
OpTaHU3MOB.
3Hanue COCTaBa,

CTpOCHHSI W 0O0ImmX
CBOMWCTB
Ba)KHEHMIITNX
KJIACCOB
HEOPTaHMYECKUX U
OpTaHUYECKUX
COCIMHEHUH,
WUCKYyCCTBEHHBIX U
CHUHTETHYECKUX
MOJIMMEPOB.

CMBICT
€CTeCTBEHHOHAYYHBI
X 3aKOHOB
KJIaCCUYECKOH
MEXaHHUKH,
BCEMHUPHOTO
TATOTCHUS,
COXpaHEHHS SHEPTUU
UMIIyJIbCa u
AIIEKTPUIECKOTO
3apsja,
TEPMOJIMHAM UKH,
3JIEKTPOMarHUTHO U
WHJTYKIIHH,
dbororddexra;
KOJIMUECCTBCHHBIX
3aKOHOB XM HH
[epuomuueckuit
3aKOH
JA.N.Menneneesa
BKJIa/l POCCUNUCKUX U
3apyO0exKHBIX
YYEHBIX, OKa3aBIIUX
HauOoJIbIICE
BJIMSIHUE HA Pa3BUTHE
€CTECTBO3HAHMS

00pa3yrommx
XUMHYECKUX
2JIEMEHTOB.
OOBACHATE
3aBHCHMOCTD
CBOWMCTB BCIICCTB
OT HMX COCTaBa u
CTpOECHUS
KPHUCTANTNIECKIX
pELICTOK.
OOBSICHATE
XUMHUYECKHUE
SIBJICHMS,
OPOUCXOSIIINE B
npupone, ObITy U
Ha MPOU3BOJCTBE.
OreHuBaThH
BIIMSIHUE
XUMHYECKOTO
3arpsi3HEHUS
OKpYyXaromein
cpepl
OpTaHU3M
YyeJloBeKa u
npyrue JKHBBIE
OpTaHU3MBI;
aHAM3UPOBATh H
OLIEHHBATH
pa3IMIHbIC
TUIIOTE3bI
MIPOUCXOKIACHUS
JKM3HUA Ha 3eMiie;
MIPOBOIUTH
omucaHue ocoOei
OJHOTO BHIA IIO
Mopdonornyecko
MY KPUTEPHIO.
Onmyath
TUIIOTE3BI oT
HayYHBIX TCOPHH.
Jlenats BEIBOIBI HA
OCHOBE

SKCIIEPUM EHTATBH
BIX JAHHBIX.
[TpuBoauTH
MIPUMEPHI,
ITOKa3bIBaIoIIHE,
YTO: HAOJIIO IEHUS 1
SKCIIEPUMEHT
SIBJITIOTCSI OCHOBO M
UI1  BBIJBUKEHHUS
TUIIOTE3 U TEOpUl,
IIO3BOJISIIOT
MIPOBEPHTH
HCTUHHOCTH
TEOPETHYECKUX
BBIBOJIOB;
€CTCCTBCHHOHAY YH
as  Teopus Jaer
BO3MOHOCTh
00BACHATD

ux

Ha

N3BCCTHBIC

CTPOCHHSI aTOMOB
o0pa3yomux Hx
XM A4 ECKHX
3JIEMEHTOB.
OOBsICHEHUS
3aBUCUMOCTH
CBOWCTB BeULIECTB
OT WX COCTaBa U
CTPOCHHUS
KPHUCTAJUIMIECKUX
pELICTOK.
O0bsacHEHUS
XUMHYECKHX
SIBJICHUH,
MPOMCXOIAIINX B
npupone,  ObITY
HHa
MIPOM3BOJICTBE.
OneHuBaHUs
BIUSTHUS
XUMHAYECKOTO
3arpsI3HCHUS
OKpYyXaromen
cpensl
OpTaHu3M
geJioBeKa u
JIpyTHE JKUBBIE
OpTaHU3MHBI,
aHamm3a u
OIICHHUBaHHUS
Pa3IMYHBIX
TUIIOTE3

TP OUCXOKACHUS
JKU3HU Ha 3emuie;
MPOBENICHUS
OmuUCaHuss 0cobOeu
OJHOTO BHJA TIO
MOP(OJOTHIECKO
MY KPUTEPHIO.
OTIMYHS THIIOTE3bI
oT HAYYHBIX
TEOPHU.

JlenaTe BBIBOIBI HA
OCHOBE

JKCIIEPUM CHTAJIbH
BIX JTAHHBIX.
[TpuBouTH
TPUMEPHI,
MMOKa3bIBAOIIINE,
YTO: HAOJIO ICHUS K
OKCIIEPUMEHT
SIBIISTFOTCS] OCHOBOM
JUIST  BBIIBIDKEHUS
TUIIOTE3 U TEOpHUH,
MO3BOJISIFOT
MIPOBEPHUTH
HUCTHHHOCTh
TEOPETHYCCKUX
BBIBOJIOB;
CCTCCTBCHHOHAY YH
as TeopHs Jaer
BO3MOKHOCTD

Ha
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SIBTICHHS TIPHUPOIBI
W Hay4YHBIE (aKTHI,
IIpeICKa3bIBaTh
eIle HEHU3BECTHBIE
SIBTICHUS

0OBACHSTH
W3BECTHEIC
SBJICHUS TIPHUPOIBI
¥ Hay4YHBIE (aKTHI,
HpecKa3bIBaTh
eIle HEU3BECTHHIC
SIBJICHUSI

Tectuposan | Kontpoms  3HaHmii | Ouenka ymeHust | OneHka HaBBIKOB | OmeHka Bomnpocsl
ue [0 OTpEJeNeHHBIM | pa3nndaTh JIOTHYECKOTO CIIOCOOHOCTH IPUIATaoT
npobremam KOHKPETHBIE aHanmm3a U | ONepaTMBHO | | cs
HOHATUS CHHTE3a IIpH | KaueCTBEHHO
COTIOCTABJICHUU OTBEeUaTh Ha
KOHKPETHBIX MIOCTAaBICHHEBIE
MOHATHN BOIIPOCHI

IlpuMepHbIe TECTOBBIE 3aAHUS
no ¢puuke:
1. TIpomecchl, KOTOpBIE XapaKTEPU3YIOTCS OTPEAENEHHON TMOBTOPIEMOCTHIO BO
BpEMEHH
. BOJIHA
. TIEpeMELIEHNE
. KosieOaHus
. UIMITYJIbC
.Bemmuuna A B ypapHennn S
. aMIUIMTY/1a
. 9acToTa
. IEpEMEIEHUE
. IMKJIMYECKas 4acToTa
.Bemmuyna @ B ypapHennn SO
. aMIUIATY/1a
. 9acToTa
. TIEpEMEIEHUE
. IMKJIMYECKas 4acToTa

O, RPLWLWBRARONEDNDBPRODNPE

10 XUMUU
1. MakcuManbHasi 3JIEKTPOHHAsE €MKOCTh P-TIOJIYPOBHSI paBHA
1).2 2) 4,
3) 6; 4) 8.

2.  DJEeKTPOHHOE
KOH(pUrypanuu

a) 1s* 25°2p°3s23p°3d°4s?;

6) 1s° 25%2p®35%3p°3d°;

B) 1s% 25°2p°3s23p°3d’4s’;

r) 1s? 25°2p°3s?3p°3d°4st4p’.

CTPOCHUC HCIZTp&J'H:HOI‘O aroMa KeJi€3a COOTBCTCTBYCT

3. Kakoe yTBepxIneHne OIMMOOYHO?
1) I'maBHOe KBaHTOBOE YHCIO N OMpeaenseT SHEPTrui0 OPOUTATM W TPUHUMACT
3HaueHusa 1,2, 3...o0.
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2) CornmacHo mpunimny [laynmm Ha Kakmod aTOMHOM OpOUTAIM MOXKET HaXOIUTHCS
He 00Jiee ABYX 3JIEKTPOHOB C AHTUIIAPATJIC/IbHBIMU CIMHAMM.

3) B cooTBeTcTBUM C 3JIEKTPOHHBIM CTPOCHHUEM AaTOMOB CEJIEH M XPOM OTHOCSTCS
COOTBETCTBEHHO K P- 1 0-3reMeHTaMm.

4) Atombl (Qochopa B OCHOBHOM COCTOSIHUM HMEIOT OJIMH HECIapeHHBIN
AIIEKTPOH.

0 OMOJIOTHM:

1. DHepreTHdeckas, 3amacarolnasi, 3allUTHAs, CTPOUTEJIbHASA, PETYISTOpHAs — 3TO

1. ;mrmaoB 2. 0eJIKOB
3.yrneBoioB 4. BuraMyHOB

3. 'mobymna — 370 ... CTpyKTypa OEJKOB.

1. nepBuuHas 2. BropuuHas

3. TpeT4yHas 4. YeTBepTruHas

3. Knetku ¢ xopomo opopMIIeHHBIM SIAPOM
1. syKaproThI 2. 'ameTsI

3. aHa’pOOBI 4. TlpoxapuoTbl

IlpumepHble BoOmpochl IJs1 NMPOBeAEHHUS] YCTHOIO OMNpPoca (KOHTPOJbHBIX
pador)

1.MeTo sl 1IMTOIOT U

2. Knetounas teopus T. I1IBaHHa

3.OCHOBHBIE TOJIOKEHUSI COBPEMEHHOM KIETOYHOUW TEOpUH

4. XuMWYECKHE DJEMEHTHI KIICTKH

5. XUMHMUECKHE BEIIECTBA KICTKU

6.Bona u e€ poJib B KIIETKE

7. MuHepanbHbIE BEUIECTBA U WX POJIb B KIIETKE

8. YrneBobl U UX POJIb B KUZHEAECATEIbHOCTH KIETKU

9.JIvmunpl ¥ X POJIb B JKU3HEACATEILHOCTH KIICTKH

10. Ctpoenre u PyHKIIMM OEJIKOB

11. HyknenHOBBIE KHUCJIOTBI

IIpumepHbIe BONPOCHI 1JISl KOHTPOJISI CAMOCTOSITeJIbHOH padoThI

1 . Metponorust B podeccru

2 ®mwuka B podeccun (3HaueHWe (UBHKH TP OCBOCHMH MO deccun)
3. IlorpemHocT M3MEpPEHUI

4. CKOpOCTH B TIPUPOJIE€ U TEXHHKE.

5. T'amreo Taymnelin — OCHOBATEIb TOYHOTO €CTECTBO3HAHHUS

6. 3HaueHue OTKpeITH ["amues

7. Ucaak HproTOH — co3paareis KiIaccudecKon (Pruku

8. Cwibl B MpUPOJI€ U TEXHUKE

9.VbTpa3ByK W €ro UCTOJb30BaHUE B MEIUIIMHE W TEXHUKE
10.PanroakTvBHBIE W3JIy4eHHsS U MX BO3JICHCTBUE HA JKUBHIC OPraHU3MBI
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[To xumun
| .Baxueilinme coeqUHEHUsS METAUIOB M HEMETAUIOB B MPUPOJE M XO3SIUCTBEHHOM
JeSITCeIbHOCTH YeJIOBEKa
2. IlpupoiHple MCTOYHHUKU YTJIEBOJOPOJOB
3. Baxueiiiie coeIMHEHMS METAUIOB M HEMETAUIOB B MPHUPOJE U XO3SIUCTBEHHOM
JIeSITeIbHOCTH YeJIOBeKa
4 Kpuctammyeckre pemeTkd BEHIECTB C  Pa3lIMUHbIMUA  BUJAAMU  XUMUYECKOU

CBsA3U

5. Posb B KIIETKE HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB
[lo Guostornm
1.Bupycsl — B030yauTe M MHPEKIMO HHBIX 3a00JIeBaHHi
2. .Bupyc mmmynogeduura genoBeka (BUY). Ilpodunaktuka BUY-undexnmnm
3. 'eHeTueCcKMEe 3aKOHOMEPHOCTH CEJICKIMU

4 . Vueuue

KYJbTYPHBIX PaCTEHUMA
S5.I'vnore3sl NPOUCXOXKICHUS KA3HU
6.I'mobansHple M3MEHeHHsT B Onocdepe Mo/ BIMSHIUEM JICSATEIHPHOCTH YeJIOBEKa

H.. Baswiosa o

IIEHTpaX MHOTO0O0O0pa3us

U TPOUCXOKIIECHUS

7.4. OueHO4YHbIE CPeICTB AJIs NPOBeIeHNUs MPOMEKYTOUHOH aTTeCTAIMU

[IpomesxyTouHasi arrecTanus

dopma I . JInunsie IIpumepst
aTTecTany 3HaHUA YMeHus PAKTHICCKAH KauecTsa OLICHOYHBIX
OTIBIT (BJIAJICTH)

u CTyJICHTa CpEICTB
Huddepen | Kontposs OueHka yMeHus OrneHka HaBBIKOB OueHka Bomnpocsr:
HUPpOBAaHH 3HaHUS 0a30BBIX IIOHHUMaTb JIOTUYCCKOT'O CII0COOHOCTH MMpuiIarar0oTcs
bl 3a4eT NI0JIO>KEHU B CIIELIMAIBHY O COIIOCTABJICHUS H ITPaMOTHO U

obactu TEPMHHOJIOTHIO XapaKTePUCTHKU YEeTKO M3JIaraTh
€CTCCTBO3HAHUSA 00BEKTOB Martepua
Onenka yMeHUs OrneHKa HaBBIKOB Onenka 3amaun
pelaTh THIIOBbIE JIOTHYECKOTO CIIOCOOHOCTH HPUJIATAIOTCS
3aJa4u B obmact MBINUICHUA TIPpU TpaMOTHO U
npodecCHoHaNbHO | PELIeHUH 33jay B YEeTKO U3JIaraTh
1 IeATeNIbHOCTH obmactu X0l PELICHUs
npodeccuoHanbHON | 3amad B 00JacTi
JIEATENIbHOCTH npodeccroHab
HOU
JeSITETIEHOCTH 1
apryMeHTHpOBa
Tb PE3YJIbTATEI
7.4.1. IlpumepHble BONPOCHI IJIsi NMPOBEeJACHUS MPOMEKYTOYHON aTTeCTAlNH
(mud. 3aueT)
1. Mexannueckoe JBwKeHUEe. MarepuanbHas Touka. Teno orcuera.
2. Tpaexropus. Ilyre. [Tepememenne. CKOpPOCTD.
3. PaBHOycKOpeHHOE IPSIMOJIMHEIHO € JIBIDKCHUE . VYckopenue.

PaBHO3aMeJIEHHOE TIPSMOJIMHE THOE JBIDKECHHE.
4, CsoOomHOE
YCKOPEHUI HA KMBbIC OPraHU3MBI.
5. PaBHOMepHOE ABWKEHHE TO OKPYXHOCTHU M €ro XapakrtepucTuku. I[lepuo.

T1a/ICHUE

TCJI.

Yckopenue
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ras.

13.
14.
15.
16.

VYrnoBas ckopocTb. LleHTpocTpeMuUTelIbHOE YCKOPEHUE.
OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBIKECHUS. CIOXKEHHE CKOPOCTEM.
[TpyHimn meepimu. 3akoHbl HberoTOHA.

JIBiwkeHue Tena moJ AeHUCTBUEM HEeCKOJbKUX cWil. CIoKeHHe BEKTOpOB.

. Imnynbc Tena. 3aMKHyTass cucTema. 3aKOH COXPAaHEHHsS HMITYJIbCa.

. bpoynosckoe nBwkenue. [Audpdysua. Juddysus B xuBoi mpupoie.
. Pasmepel m Maccel mMonekyn u aromoB. I[loctosnHas ABoranpo. MueanbHbiid

Tepmonunammieckue mapameTphl. [laBnenue rasa. JlaBmenue atmocdepsl.
Temneparypa. TepmoamHammnueckass mkana KenbBuna.

TemneparypHas mkana llenbcus MenummHCKU TepMOMETp.

Bonsinoit map B armocdepe. AOCOMIOTHAI W OTHOCHTEJbHAS BIIAKHOCTH

BO3ayXa. Touka POCHIL

17.

[Tpubopsl Ay ompeneneHysi BIAXHOCTU BO3AyXa. ['MrueHmueckoe 3HaYEHHE

BJIAKHOCTH BO34yXa.

18.
19.

XapakTepUC TUKA KHUIKOTO COCTOSHUS BeLECTBA. bivbkHUN TOPAIOK.
CmaumBanve. KamwusipHocts. KamwuiipHele sBiieHHsS B OBITY, TNpUpoOJE,

oprammsMe 4YCJI0OBCKa.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Kpucramuimaeckue u amopdneie Tena. Kpuctammorpadus.
Ilepnonnueckuit 3akoH /[.1. MenneneeBa

Kpuctammmueckue pemieTku

Honnas xumMuueckas CBS3b

KoBaneHntHass moJisipHasi W HETIOJIApHAs XUMHYECKas CBS3b
ArperarHble COCTOSIHUSI BELIECTBA

YrieBopopoibl

Kunkue BemectBa. Hedtpb

TBepnoe coctosiHue BemiecTBa. JKunKkue KpHUCTaILIbI
Knaccudukanms HeopraHmieckux BeIIECTB

Teopusi XUMHUYECKOTO CTPOEHUs OpraHmdeckux coeauHeHuii A.M.bytnepoBa
[Tommepsl

CMecH BeIIeCTB, UX COCTaB M CIIOCOOBI pa3/ICICHUS
JucriepcHble CHCTEMBI

XUMUYECKHAE PEaKIMi M MX KJIACCHpUKAIUS

CKOpPOCTh XUMHYECKOUN peaKiyn

OOpaTuMble XUMUYECKHE PEAKIMH ¥ XUMHYECKOE PaBHOBECHE
OKuCIIUTEIb HO-BOCCTAHOBUTEJIb HBIE PEaKIH.

XUMHUYECKUE WCTOYHMKU TOKa

DNEeKTPOIIN3

[IpenenbHbie M HENpeAEIbHBIE YTIEBOIOPOABI

I'eneTnka yenoBeka

CucteMa KpoBOOOpaIeHHsT Y€JI0OBEKA

BrigenurenpbHast cucTteMa delIoBeKa

JlpIxatenpHasi cuUcTeMa 4eJioBeKa

3peHue U CIlyX 4esioBeKa

Bonseiii 6ananc v GyHKIMHA BOJBI B OPraHU3ME YEJIOBEKA
Buramunpl. Bonesnn, oOycClOBICHHbIE BUTAMHUHHOW HEJOCTATOYHOCTHIO WU

UX M30BITOYHOCTHIO

48.

I'opmownbl. Knaccudukarus u cBoiicTBa TOPMOHOB
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49, ®dakTophl BIMSAIOIINE HA COCTOSHHE 3J0POBbS
50. HacnencTBenssle 3a00Jie BaHUS

7.4.2. IlpuMepHbIe 3K3aMeHAMOHHBIE 321a41 HA 3K3aMeH/nud 3a4eT

1) KakoBa >XeCTKOCTb NpPYXUHBI, €CJIM Ipy3 Maccoil 10 Kr pacTiAruBaeT NpyXUHY
Ha 10 cm.

1000H/™m

2) Kakoil rpy3 HyXHO MOJIBEeCUTh K mpyxuHe >XECTKocThio 1000H/M, 4TOOBI
pacTsaHyTh ee Ha 20 cM.

3) I'py3 maccoit 3 kr pacTiaruBaeT HpyxkuHy Ha 5 cMm. Kakum noipkeH ObITH Ipy3,
KOTOPBIM pacTAHET NPYXUHY HA 8CM.

[Tpumeps! 3a1a4 U BOMPOCOB K KOHTPOJILHOM paboTe MO XUMMH

1) Ykaxure, kakoe BELIECTBO SBISIETCS OKHCIUTENIEM, KaKO€ BOCCTAHOBUTEJIEM:

Cu + HNO;3; = Cu (NO3), + NO + H,O omnpenenure K03pPHUIMEHTEI METOIOM
AIEKTPOHHOTO OanaHca

2) Ykaxure, Kakoe BEIECTBO ABISIETCS OKUCIHUTENIEM, KaKO€ BOCCTAHOBUTEIIEM:

NH; + Br, = N, + NH,Br  onpenenure kosddrimenTst METOI0M 3IIEKTPOHHOTO
Oananca

3) Hammmmre ypaBHeHHE TNPOTEKAONIEH pPEaKIMd B MOJEKYIIPHOM M HOHHO-
MoJieKyJsipHOM Buze. OObsicHuTe modyeMy oHa mnpoTekaeT? KapboHar kamus + rumpokcui
Oapust

4) Kakoi#l TuIl KOBaJICHTHOW CBSI3M — TIOJISIPHAS WIM HETOJIApHAs — B MOJICKYJax
ciaenyromux Bemects? CO,, H,O, H,S, Cl,0;, PCls? K aromam, Kakux 3JIeMEHTOB
CMEIAI0TCS OOIIKE ANIEKTPOHHBIE TAphl B 3THX MOJIEKYiax?
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8. JOIMOJTHUTEJIbHOE OBECIHEYEHUE JUCHUIIJINHBI

Ipunoxenue 1. Kpatkuii KOHCHEKT JIeKIUOHHBIX 3aHATHI

Snepnas u TepMosiiepHasl YHEPreTHKa

SAnepHplil peakTop — YCTPOMCTBO, B KOTOPOM OCYUIECTBISIETCS YIpaBIisieMast
AepHas LENHAsg pPeakuys, COMPOBOKMAOIIAACS BbIACICHUEM SHeprud. lIepBoiid snepHbIit
peaktop moctpoeH B nekabpe 1942 B CIIA mon pykoBoactBom J. @epmu. B EBporme
IEPBBII SACPHBIA peakTop mylieH B Aekabpe 1946 B MockBe moj pykoBojctBoM U.B.
KypuaroBa. CocTaBHBIMM 4YacTAMH JOOOTO SAEPHOTO PEAKTOpa SBISIIOTCA: AKTUBHAS
30Ha C SJACPHbIM TOIUIMBOM, OKPYXEHHas OTpakarejaeM HEHUTPOHOB, TEIUIOHOCHTEIIb,
CHCTEMA pEryJupoBaHus UEMHOW peakuuy, 3alura, cucteMa yrpabieHus. (OCHOBHOM
XapaKTEPUCTUKO M SIJIEPHOTO PEaKTOpa SIBJISIETCS €r0 MOIIHOCTD.

AtomHas anektpocTanimsi(ADC) - AIICKTPOCTAHIWA, B KOTOPOi
aroMHasi (e pHasi)SHeprusl nmpeoopasyeTcsi B 3JIEKTpUYECKYr0. ['eHeparopoM SHEpruu Ha
ADC sBusieTcs aroMHbIA peaktop. Termio, KOTOpoe BBIAEISET B PEakTope B pe3yJbTare
LEMHOM peakiyu JAeJeHUs SAep HEKOTOPhIX TAXKEIBIX SIEMEHTOB IpeoOpazyeTcss B
ANeKTpo3Hepruro. bmpkaui u gansHuil Kocmoc

K rpymme OoibmiMX IUaHET OTHOCSTCS IUIAHETHl TUraHThl M IUIAHEThl 3€MHOMU
rpymsl. K nepBeiM oTHOCAT FOmwmrep, CarypH, Ypan, Henryn u [lnmyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emmo u Mapc.

Masbie 1maHeTsl (AcTepounbl) — O3TO KOCMHUYECKHE Tejla pasMepoM B COTHHU
KWIOMETPOB M MEHbIIe, IBWKYyIIHecs BOKpyr COJHIA MO SJUITMITHIECKHIM OpOuTam,
pacTosioKEeHHbIM, B OCHOBHOM, Mex1ny opOutamu Mapca u IOmurepa. Cambie MalieHbKHE
acTepouIbl MMEIOT pa3Mep HEeCKOJbKOo Menbine 1 kM. Uucino Mambix IUiaHeT OBICTPO
pacTeT MpU MEepexojie OT KPYMHbIX K MEJKHM, KOTOPBIE YK€ MOMXHO CUMTATh KPYIHBIMU
METEOPUTHBIMU TEJIAMMU.

3Be3npl B Hamel ['amaktuke «Mieunsii IlyTh» 00pa3yroT enuHYrO 3BE3JTHYIO
CHUCTEMY U CTrPYIIMPOBaHbl B CPAaBHUTEJILHO TECHbIE CKOIIeHws. Hawmbonee sipkue u
MacCHBHbIE 3BE€3/bl, @ TaKkKe OOJIBIIMHCTBO TYMAHHOCTEH W Hallla COJIHEYHAas cuUcTeMa
HaXOJsATCs BOJI3HM TUIOCKOCTH, HO OYE€Hb Jajeko OoT ueHrpa ['amaktiku. OHH JBWDKYTCS
BOKpYI' OOILETr0 LEHTpa THKECTH, KOTOPBIA 00pa3yeTcss OTPOMHBIM CKOIUICHHEM 3BE3[ B
anpe. Bokpyr HeTo U coBepIIaeTCs IBIDKEHHE BCEX 3Be3]l, B TOM uuciie U CoJHia.

XuMHn4yeckas CBA3b

Nonnast CBSI3b — 4YacTHBIM CJllydyall KOB&JICHTHOW, Korja oOpa3oBaBIIasCs
ANIEKTPOHHAs] Tapa TOJHOCTHhIO MPUHAIJICKUT OoJiee DIEKTPOOTPHUIATEIILHOMY aToMY,
CTaHOBAIIEMYCSd AaHMOHOM. OCHOBOW JJis BBIACJICHUS HTOM CBA3U B OTIEJbHBIA THI
CIY>KUT TO OOCTOSITENLCTBO, YTO COCIAWHCHUS C TaKOW CBA3BI0 MOXHO OIKCHIBATh B
AIEKTPOCTATUMECKOM  TPUOJIDKCHWM,  CYWTasd  HOHHYI0O  CBsA3b  OOYCJIOBJICHHOM
NPUTSKEHAEM  TIOJIOKUTEJIbHBIX M OTPULIATENIbHBIX HMOHOB. B3amMoneicTBMEe HMOHOB
NPOTHUBOIIOJIOKHOTO 3HAKA HE 3aBUCHT OT HAIPaBJICHWs, a KYyJOHOBCKHE CWIbl HE
00/1a1al0T CBOWCTBOM HACHIIICHHOCTH. [l09TOMY KaXIblif MOH B HOHHOM CO€IUHCHUU
NPUTSATUBAET TAKO€ YKCJIO HOHOB TNPOTHUBOIOJIOXKHOTO 3HAaKa, 4YTOObI 0oOpa3oBaiach
KPUCTAJUIMYECKAsA PEIIETKa MOHHOTO THIla. B MOHHOM KpucTajie HET MOJeKyl. Kaxubii
HMOH OKPY)KEH OTNpPEJEJICHHBIM YHCJIOM HOHOB JPYroro 3Haka (KOOPIMHAIIMOHHOE YHCJIO
uoHa). VoHHble mapbl MOTYT CYILIECTBOBATh B Ta3000pa3HOM COCTOSSHUM B BHIE
MOJIIPHBIX MOJIEKY/1. B rTazooOpasHom coctossHin NaCl wMeeT AWINoJbHBIA MOMEHT
~3-10°Kirm, uto cooTtBeTcTBYeT cmemeHno 0,8 3apsaa 3J€KTpoHAa Ha JJIMHY CBSI3U
0,236 am ot Na k CI, T. e. Na”**CI°*%",
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MeTajuinyeckass CBSI3b  BO3HUMKAaET B PE3yJbTaTe YaCTUUHOW JI€JOKAIM3ALMA
BAICHTHBIX JJICKTPOHOB, KOTOPBIE JIOCTAaTOYHO CBOOOJHO JBIKYTCS B  pEIICTKE
METAUIOB, AJIEKTPOCTATUYECKH B3aUMOJICHCTBYS C  TOJIOKUTEJILHO  3apsHKCHHBIMH
noHaMu. Cuiabl CBSI3M HE JIOKAJIM30BaHbl M HE HAIMpaBJICHBl, a JEJIOKATU3UPOBAHHBIE
AJIEKTPOHBI OOYCJIOBIIMBAIOT BBICOKYIO TEIUIO- M AJIEKTPOIMPOBOIHOCTh. BomoposaHas
cBsi3b. Ee oOpa3oBanme OOyCIOBIEHO TE€M, 4YTO B pe3yJbTaTe CWIHHOTO CMEIICHHS
AMIEKTPOHHOW Tapbl K D3JIEKTPOOTPHIATEIFHOMY aroMy aroM BOJOPOJ]a, OOJagaroninuii
3QPEKTUBHBIM  TOJIOKUTEIBHBIM ~ 3apsiZIOM, MOJKET B3aUMOJICHCTBOBATh C JIPYrUM
anekrpootpuniarebieiM - atomoM  (F, O, N, pexe Cl, Br, S). DOneprus Takoro
ANEKTPOCTATUIECKOTO B3aumozeiictBusa coctasisieT 20—100 K,I[)K-Momfl. Boaopoansie
CBSI3U MOTYT OBITh BHYTPH- U MEXKMOJCKYISIPHBIMU. BHyTpUMOIEKyIsipHas BOJOPOIHAS
CBSI3b 00pa3yeTcs, HAMPUMED, B AlCTIIAICTOHE M COMPOBOKIACTCS 3aMBbIKAHHEM IMKJIA.

['eneTuka

I'eneTnka — HayKa 0 HaCJICICTBEHHOCTHU u
M3MEHUYMBOCTHU. Hacie ICTBEHHOCTh OOBIYHO OTIPENIEIIIOT, KaK CIOCOOHOCTh OPraHU3MOB
BOCTIPOM3BOAUTH ce0e ToJ00HOE, KaK CBOWCTBO POJUTEIHCKHX OCOOEH TepeaBaTh CBOH
NpM3HAKKW W CBOWCTBA MOTOMCTBY. OTHM TEPMHMHOM OTPEACISIOT TaKKe CXOJICTBO
POACTBEHHBIX 0COO€H MEXTy COOOM.

Y. [apBuH oTMeUall, 4TO TOTOMKH, KaK MpPaBWIO, HE SABJSIOTCA TOYHOW KOIMEH
POJUTETbCKUX ocobeii, TaK KakK Hapsy c HaCJIe JCTBEHHOCTHIO M
MPUCYIIIAa I3MEHYMBOCTh, KOTOpasi TNPOSIBIISIETCSI B Pa3fiMuMsIX  OTAEJbHBIX OPraHoB,
MPU3HAKOB WJIM CBOWCTB, WIM KOMIUIEKCA WX Y TIOTOMKOB TI0 CPAaBHEHHIO C POJUTEISIMU U
POJCTBEHHBIMU OCOOSMHL.

3ajmaueil TeHeTHKU SIBJISIETCS W3YyYE€HUWE TMepeJadyd  HacJIEJACTBEHHOCTH OT
poaurenedt motomMkam. [IpeeMCTBEHHOCTh MEXIY TOKOJEHHSIMH OCYIIECTBISIETCS IyTeM
MOJIOBOTO, OECIOJIOTO WM BETETATHBHOTO pa3MHOXeHWsA. [Ipu ToJIOBOM pa3MHOKEHHH
BO3HMKHOBEHHE HOBOTO TMOKOJICHUS MPOUCXOJUT B PE3YyJbTaTe CIMSHUS MaTePUHCKOU U
OTIIOBCKOM TMOJIOBBIX KJIETOK, MO3TOMY TMOTOMKHA HECYT MNPU3HAKU OOEHX POJIUTENIHCKUX
dopm. IloysoBBIE KIETKH COCTABSIIOT HHYTOXKHO Malyld O MHOTOKJIETOYHOTO
opranm3Ma. OHHM  COJIEp)KaT HACJECTBEHHYI0O HWHGOPMAIMIO  COBOKYIHOCTh T'€HOB
€JIMHUI] HacJleICTBEHHOCTH. HacnencTBenHas wuHpoOpMamms oOmnpenessseT YeTKUM IUIaH
OHTOTE€HE3a, B TMPOILIECCE KOTOPOTO pa3BHBAIOTCS U (POPMUPYIOTCA CHEeIMPUIECKUe IS
JIaHHOW 0COOM CBOKWCTBA M TPU3HAKH.

M. E. JlobGamoB pgaet cruexyroimiee omnpenenenue: «HacnmencTBeHHOCTHIO» Ha-
3BIBAETCSI CBOWCTBO OPraHM3MOB OO€CTIeUMBATh MATEpHATbHYI0 U  (DYHKIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXIy TOKOJICHWSIMH, a Takke OOyCJIOBIMBaTh CrerM(pudecKuii
XapakTep MHAMBHUAYAIbHOTO PAa3BUTHS B ONPEACIICHHBIX YCJIOBHUAX BHEIIHEH CpPEIbl

Hapsiny ¢ TepMHUHOM «HACNI€JICTBEHHOCTh» B TE€HETHUKE TMPUMEHSIOT TEPMUHBI
«HaCJIEIOBaHME» U «HACJeAyeMOCTh». HacieqoBaHueM Ha3pIBalOT TMpOIECC TMepeadyu
HACJICJICTBCHHBIX 33JIaTKOB WM HACJICJACTBEHHOW WHPOpMAIM OT OJHOTO TIOKOJICHUS
JIPYyroMy, B pE3yJbTaTeé YEro y MOTOMKOB (DOPMHUPYIOTCS OTPEJCJICHHbIC TPU3HAKH U
CBOJCTBA, TPHCYIIHE POJHUTEILCKAM 0CO0sSM. TepMHHOM «HACJIETyeMOCTh» 0003HA4aroT
JIOJIF0 TEHEeTHYECKOW M3MEHYMBOCTH B 0OIICH (DEHOTHIMMUECKON M3MEHUYMBOCTH TPH3HAKA
B KOHKPETHOUW TOMYJISIUU KUBOTHBIX WIM pPacTECHUIL
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JINCT

M3MEHEHH paboueil yaeOHOM MporpaMMBbl MO JTUCIMILIN HE

b/1.09 EctecTtBO3HaHKE

JlonoiHeHMsT ¥ U3MEHEHUsI, BHOCUMBbIE B Pa0OUyI0 NPOTpaMMy IUCLMIUIMHBI Ha

2019/2020 yu. 1.

OcHOBaHUI BHECEHUSA Paznen PII/], B koTOpBIi Conepxanre BHOCHMBIX
JIOTIOJIHEHUW U BHOCSTCSI U3MEHEHUS JIOTIOJIHEHU, W3MEHEHUU
M3MEHEHUI

IIpennoxxenue

paboTtoares

[Ipennoxenue

COCTABHTEJIA

MPOTPAMMBbI

[TpuoOpetenne nHoBoit | m.5. IlepeueHr OCHOBHOU U OOHOBJICHHE CTIMCKA
JUTEpaTyphl, JIOTIOJTHUTEJILHO W yIeOHOM JIUTEpaTypbl
O0OHOBJICHHE TIEPEUHS JuTeparypbl, HEOOXOTUMOU IS

murepatrypbl ObC OCBOCHMS JUCLMILUINHBI

CocTaBurenb: MpernoaaBaTeiiu

IIOAIINCH

Cepbuna Upuna MBaHoBHA

PaccMoTtpena u ogo0peHa 3acejaHieM TpeaMETHON IMKJIOBOW KOMMUCCHU
0061Ie00pazoBaTebHBIX AUCIMIUIMH TPOTOKOJ Ne 10 ot «11» mons 2019 .

[Ipencenarens mpeaIMETHON MMKIOBOM KOMHCCHH OO0III€00pa3oBaTeIbHBIX

JTUACIMIUIA H

I'.B. Illetnauna

Hagampank YMO ¢dummana

A.C. JleMueHKO

3aBenytomas OubimoTexkor Guinana

«13» mrona 2019

M.B. ®ydansko

Hagampank UBIL (mporpamMmmHo-uHbOpM 1o HHOE
obecneueHre 00pa30BaTENILHON MPOTPaMMBI)

«13» urong 2019

B.A. TkaueHko

46

««13» wmrong 2019



47



