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1. IACIIOPT PABOYEN NPOI'PAMMBI YYEFHON IUCHMUILIUHBI
1.1. O6sacThL NpUMeHeHUs Y4eOHOM MPOrpaMMbl

Pabouas mporpamma ydeOHou auctmmmnsl BJ[.07 «EctecTBo3HaHMe» SBISIETCS
4acThI0 OCHOBHOW Tpo(deccHoHaIbHON 00pa3oBaTeNbHON MPOTpaMMOi B COOTBETCTBUHM C
OenepalbHbIM TOCYIAPCTBEHHBIM 00Pa30BaTeIbHBIM CTAaHAAPTOM CpeAHero (IOJHOTO)
obmero oOpazoBammss u  DenmepambHBIM  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
cranmaproM (nanee @OI'OC) 1O CHEIMAILHOCTH CPEIHETO  TNPO(eCcCCHOHATBLHOTO
o6pazoBanms (nanee CIIO) msa cnempansHOCTH 49.02.01 Omsnueckas KyabTypa

B ocnoBe yuebnoit nucimmmmbel BJ[.07 «EcTecTBO3HaHWE» NEXUT YCTAaHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX CHUCTEMBI 0a30BBIX TOHATHH (PU3UKH, XUMUH W OHOJIOTHH U
NPEJCTABIICHAA O COBPEMEHHON €CTCCTBEHHOHAYYHOW KapTHHE MHUpa, a TaKxke
BBIpaOOTKA YMEHMM TIPUMEHSATh TMOJIyYCHHBbIE 3HAaHWSI, Kak B TPOQeCCUOHATHLHOU
NESTeILHOCTH, TaK W JUI PEIICHUS JKM3HEHHBIX 3aJ1ad.

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

B ecrtecTtBO3HaHMM (QOpPMUPYIOTCS MHOTHE BHUIBI JI€SITEILHOCTH, KOTOPbIE HMEIOT
MeTa NpeaMeTHeld Xapaktep. K HMM B TepByr0 oOdYepeab OTHOCSTCS: MOJEJIMpOBaHHE
00BEKTOB W TMpPOIECCOB, TMNPHUMEHEHWE OCHOBHBIX METOJIOB TO3HAHMSA, CHCTEMHO-
MHPOpPMAIMOHHBIA aHaMW3, (OPMYJIMPOBAHHE THUIOTE3, aHAIM3 M CHUHTE3, CpaBHEHUE,
00001IeHre, CUCTEMAaTH3alWsl, BBIIBICHAE NPHIMHHO-CJICICTBEHHBIX CBsI3€H, TIOUCK
aHAJIOTOB, YNpaBJeHWE OO0BEKTaMH M mpolieccamd. VIMEHHO 3Ta JUCIMIUIMHA TIO3BOJIIET
MO3HAKOMUTh yYalluXCs C HAyYHBIMH METOJaMU TO3HAHWS, HAYYUTh HX OTIMYaTh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT SKCTIEPUMEHTA.

EcrectBO3Hanne wMeeT oudeHb OOJbIIOE M BCEBO3pacTalollee  YHUCIIO
MEXIVUCIMIUIMHAPHBIX CBSI3€H, NpUUeM Ha YPOBHE, Kak MOHSITHUMHOTO armapara, TaKk u
uHcTpyMeHTapust. (CKazaHHOe TO3BOJISIET paccMarpuBaTh €CTECTBO3HAHME KaK MeTa
JTUCIMIUTMHY, KOTOpas TPEJOCTaBISIET MEKIUCUMIUIMHAPHBIA — SI3BIK  JJISL  OTIHCAHUS
HAYYHOW KApTHHBI MUpA.

N3yuenue €CTECTBO3HAHUS B npo Qe CCHOHATBHBIX 00pa3oBaTeIbHBIX
OpraHm3alysix, peaByIoLIUMX O0Opa3oBaTeNIbHYI0 NpPOrpamMMy  CpeaHero  oOIIero
o6pazoBanusi B mpeaenax ocBoenwss OIIOII CIIO Ha 06a3e OCHOBHOTO 0O0IIETO
o0pa3oBaHusi, HWMEET CBOM  OCOOCHHOCTH B  3aBHUCHMOCTH  OT  mpodws
npodeccroHalbHOTO  00pa3oBaHusi. ITO  BBIPOKACTCS B COJCPKaHMM OOydeHWs,
KOJIMYECTBE YacCOB, BBIICIAEMBIX HAa M3YUYEHHE OTACJBHBIX TEM MPOrPaMMBbI, TIIyOWHE HX
OCBOCHMS  ydYallUMHCs, OOBEeME H XapakTepe TMpPaKTHICCKHX 3aHATHH, BHIAX
BHEAYIUTOPHOU CaMOCTOSATEIbHON paboThI.

TeopeTnueckue CBeAEHUSI MO €CTECTBO3HAHHMIO JIOTMOJIHAIOTCS MPAKTUMECKUMHU U
7a00paTOpHBIMU paboTamu.



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

JlucumrmHa «EctecTBO3Hanme» BXOJIUT B 0a30BbIf  y4eOHBI  IMKI
(obmeoOpazoBaTelbHbIC  WCIMIUIMHBI)  MPOTPaMMBbI  TOJATOTOBKH  CIICIHAMCTOB
CpEIHETO 3BEHA.

1.3. TpeGoBanusi K pe3yibTaTaM OCBOEHHUA YHeOHOU TUCUMIINHBI

Conepkanrie  mporpamMMmbl  «EcTeCTBO3HaHME»  HANpPaBICHO HA  JOCTIDKCHHUE
CIIEAYIOIIUX LEJCH:

- OCBOGHHME 3HaHMH O (QyHIAMEHTAIbHBIX (PIBMYECKHX, XUMHYCCKUX H
OMOJIOTMYECKHX  3aKOHAX W TMpPUHIMIAX, JIeXkKalMX B  OCHOBE  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KApPTUHBI MHpA, HAWOOJIee BaXHBIX OTKPBITHSIX, OKAa3aBIIUX
OTpe/IeISIONIee BIMSHAE HA Pa3BUTHE TEXHUKA M TEXHOJOTHM; METOJaX HAy4YHOTO
MO3HAHUS TPHUPOIBL;

- OBJAJiCHUE YMCHUSIMHU TPOBOJUTH HAOIOJEHUS, IUIAHMPOBAaTh U BHITOJHATH
AKCIIEPUMEHTBI, BBIIBUraTh THIOTE3bl M CTPOUTH MOJEJH, TMPUMEHATH MOJydEHHbIE
3HaHUsA MO (PYBHKE, XUMHUM W OWOJIOTHMM JJIi OOBSICHCHUS SIBJICHHMHA W CBOICTB BEIIECTB;
NPAKTUYECKU HCTOJIb30BaTh 3HaHMA 1O (U3UKE, XUMUM U OHOJIOTHH, OIC HUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHO MH(OpMAIUu;

- pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, WHTCIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B TIpoIlecce TMPUOOpPETEHMS 3HAHMM M YMEHUMHA MO (PU3UKE, XUMHU H
OHOJIOTMM C WCIOJb30BAHUEM PpA3IMYHBIX HCTOYHUMKOB HHPOPMAIMM U 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 BBITMOJIHEHUS 3a/1a4, YBKUTEJIBHOTO OTHOIIEHMS K MHEHHMIO OINOHEHTa
npu  OOCYXIEHHHM TPoOJeM  E€CTECTBEHHOHAYYHOTO  COJEpPXaHWs; TOTOBHOCTH K
MOpPAJIbHO-3TUYECKOM  OLICHKE  HWCHOJb30BAaHWS  HAYYHBIX  JOCTIDKEHMM, YyBCTBa
OTBETCTBEHHOCTH 3a 3alIUTY OKPYKAIOIIEH CpeJibl,

- WCTIOJIb30BaHWE NPUOOPETEHHBIX 3HAHMM M yMEHWHA IJISl PELIEHHS] NPAKTUIECKUX
3aJlad B IIOBCEJHEBHOM JKM3HM, oOecrnedyeHHs O€30IacHOCTM COOCTBEHHOHN KU3HH,
PAIMOHATILHOTO TPUPOJOTIONB30BaHMSI U OXPaHbl OKPYXKAIOLIEH Cpeabl, BO3MOYKHOCTb
NPUMEHEHUsT  3HaHMM TpM  PEUNICHMM  3a7a4, BO3HUKAOIIMX B  MOCJEAYIOLIEH
npodecCHoHATLHO M 1€ TETbHOCTH.

B mnporpammy BKIIOYEHO COJEp)KaHHE, HalpaBlIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIETeHIMH, HE0OX0auMbIX 111 KauecTBeHHOTO ocBoeHus OIIOIT CIIO nHa
06a3ze OCHOBHOTO 001IeTO 00pa3oBaHMs C TOJYYEHHEM CpeaHero oOmero oOpa3zoBaHus,
NpOrpaMMbl  MOJATOTOBKM  KBAIM(UIMPOBAHHBIX  pabouymX, CHyXalluX, HPOrpaMMbI
MoIroTOBKK criermanucToB cpeanero 3BeHa (IIIIKPC, TIIICC3).

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

JIMYHOCTHBIX

- YYBCTBO TOPAOCTH M YBaOXEHHS K HUCTOPUM U JIOCTWKCHUSIM OTEYECTBEHHOU
HayK{d; TpaMOTHOE TOBEJIEeHHE B MNPO(EeCCHOHATHHON JAESATeNbHOCTH U OBITy TIpu
oOpalleHny ¢ nproOOpamMu | yCTPOMCTBAMH;



- TOTOBHOCTh K TIPOJOJDKCHHIO OOpa3OBaHMS W TOBBINICHUS KBAIM(PUKAIMA B
m0paHHOW  MPO(ECCHOHANBHONM  JIESITENbHOCTY M OOBEKTMBHOE OCO3HAaHME POJIHU
€CTECTBEHHOHAYY HbIX KOMIIETEHLUN B 3TOM;

- yMEHHEe UCTIOJIb30BaTh JOCTIKEHUS COBPEMEHHOM HayK{ u
€CTECTBCHHOHAYYHbIX TEXHOJOTHHA [IJis1 TOBBILEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHs B BBHIOpaHHO W TPO(ECCHOHATIbHOW J1ESITE]ILHOCTH;

- yYMEHHE CaMOCTOSATENHHO JOOBIBaTh HOBBIE [JIsI CE0sl €CTeCTBEHHOHAYYHbBIE
3HAHMS, WCTIOJNIB3YS JJIA 3TOTO JOCTYMHBIE MCTOYHUKH HMH(POpPMAINY;

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

- YMEHHME VINpaBlsTh CBOEH IO3HABATeJIbHON JIE€SITENHHOCTHIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYyaJbHOTO Pa3BUTHS;

MeTa NpeIMETHBIX:

- HCIOJIb30BaHKUE PA3IMUHBIX BUIOB IMO3HABATEJILHOUW JEATEIHLHOCTH IS PEIICHUs
€CTeCTBEHHOHAYYHBIX 3a/1a4, MPUMEHEHHe OCHOBHBIX METOJIOB TO3HaHW (HaOIroaeHus,
ONMCaHus, W3MEPEHMs, HKCIEPUMEHTA) Ul M3YYEHHS Ppa3JIMUHbIX CTOPOH OKpYKAIOLIEH
JICUCTBUTEIIBHOCTH;

- WCIOJIb30BAHME OCHOBHBIX HHTEIUICKTYaJIbHBIX OMEpalidi: MOCTAaHOBKU 3aJaul,
dbopmynupoBaHus ~ THUIOTE3,  aHaIM3a W CHUHTE3a,  CpaBHEHWs i,  0000IIeHu,
CHUCTeMAaTu3alliy, BBIIBJICHUA MPUYMHHO-CICJACTBEHHBIX CBSI3€H, TMOWCKAa AaHAIOIOB,
(GbopMyJMpoBaHMs BBIBOJOB JJISI M3YYEHMS pA3JMYHbIX CTOPOH M3y4aeMbIX OOBEKTOB,
SIBJICHMA M TPOIECCOB, C KOTOPHIMH BO3HHMKAaeT HEOOXOJAMMOCTh CTAJTKMBATHCA B
npodeccuoHabHO M cdepe;

- YMEHHE TEHEepUpOBaTh WAEH U ONpENeNsiTh CpPeJCTBa, HEOOXOJIWMbIE IS MX
peanuzanuu;

- YMEHHE  WCTOJIb30BaTh  PA3NMYHblE  WMCTOYHWMKH  JUI1  TOJy4YEHHS
€CTECTBEHHOHAYYHO ! MHpOpMalLMK, OLEHUBATh €€ J0CTOBEPHOCTH;

- YMEHHE AHATM3HMPOBATH W MPEACTABIATh MHPOPMAILMIO B Pa3IMYHBIX BUIAX;

- yMeHue MyOJIMYHO TPEACTABIATH Pe3yibTaTbl COOCTBEHHOTO HCCJIEIOBAHMS,
BECTU JUCKYCCHHM, [JOCTYIIHO W TapMOHMYHO coOuYeTas coJepkaHue U  (QOpMbI
npeicTaBlsieMOl MHpOpMaIny;

NpeAMETHBIX:

- c(OpPMHUPOBAHHOCTh TMPEJCTABICHUA O POJM U MECTe €CTECTBO3HAHHSI B
COBPEMEHHOW HAy4YHOW KapTHMHE MUpA; TOHMMAHWE CYIIHOCTH HAOJIOIaeMBbIX BO
BcenenHoit  siBIeHMI, pOJM  €CTECTBEHHOHAYYHbIX JUCLIMIUIMH B  (OPMHUPOBAHUM
Kpyrozopa " (YHKIMOHAILHOW TIPaMOTHOCTH YEJOBEKa [JIsI PEIICHUS NPAKTUIECKUX
3aja4;

- BJIajICHUE OCHOBOTIOJIAralOIMMUA  €CTECTBEHHOHAYYHbIMU  TOHATHSIMU,
3aKOHOMEPHOCTSAMH, 3aKOHaMU u TEO PUSIMU; YBEpEHHOE UCTIOJIb30BaHNE
€CTECTBEHHOHAYYHO M TEPMUHOJIOTMH W CUMBOJIUKY;

- BJAJI€HHE OCHOBHBIMM METOJAaMHU HAYYHOTO TO3HAHMS, UCTIOJb3YEMBIMU B HAyKe:
HaOJIIOJIEHUEM, OTIMCAaHUEM, M3MEpPEHHUEM, SKCIIEPUMEHTOM

- yMmeHus 0OpabaTbiBaTh pe3yJbTaTbl W3MEPCHHW, OOHAPYKUBAaTh 3aBHCHMOCTH
MEXIY WCCJICAYEMBIMU BEJIMYHMHAMY, OOBSCHATH TMOJyYCHHbIE pE3yabTaThl W JeJaTh
BBIBO/JIb;

- c(pOpMHPOBAHHOCTh YMEHMS pelllaTh €CTECTBEHHOHAYYHbIE 3a7ayu;



- c(OpPMHPOBAHHOCTh YMEHHS TPUMEHATH TOJYYCHHBIC 3HAHUA [JI1 OOBSCHEHHS
YCIOBHIl TPOTEKaHMs €CTECTBEHHOHAYYHBIX SBJICHMM B TMpupoje, Npo¢ecCUOHATBHON
cepe u A1 NPUHATHST TPAKTUYIECKUX PEIICHUNA B TIOBCEHEBHOM JKI3HU;

- c(hOpMHUPOBAHHOCTh COOCTBEHHON ~ MO3WMIMM  TIO OTHOUIEHHIO K
€CTECTBEHHOHAYYHO M MHpOpMAaINK, MOJIy4aeMOU W3 pa3HbIX HMCTOYHHKOB.

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

Vyamuiicss nopkeH  007amaTh  CIEAYIOIIMMHM  3HAHMSIMH, YMEHHEM, OTIBITOM

JACATCIIbBHOCTH.

HaunmeHnoBanne TeMbl

B pesynpTate u3yueHus: yueOHON TUCUUIUIMHBI 00y4Yaromuecs T0DKHBI

UMETb IPAKTUYECKUN

3HAThH YMETh
OIIBIT
Pasnen 1. Mexannka
Tema 1.1 Mexanuka 3HaTh O MeXaHH4YeckoM | Ymets mpoBoauth ucciienoBanue | CocraBieHus
JIBYDKCHUU, €ro | npykenus Teda HOJ JeiicTBHeM | &ITOPUTMA  pELICHHS
OTHOCHTEJIbHOCTH. 3aKOHBI | 110cTOSHHOMN CHIIBL KMHEMaTHYECKUX
JMHAM UKH HeroToHa. N 3amay. Pemenns 3amau
Namepsthb JIMHEHKO M u
Cusl B MpUPOJIE: o TeEME
HITAaHTSHIUPKyJeM. M3MmepeHus
yIpYrocTb, TpEHUE, CHUJIA «Kunematuka»
IHKECTH. 3akon | MHEHKOH M INTAHIEHLUPKYJIEM
BCEMHPHOTO TITOTEHUS.
HesecomocTs.
Mexaanueckue
konebanus. Ilepuox w
4acToTa KoJIeOaHui.
Mexannueckue BOJIHEI.

CsoiicTBa BOJIH. 3BYKOBEIE
BOJIHBI. YIJIBTPa3ByK M €r0
HCIOTB30BAHNE B TEXHUKE
U MEIUIUHE

Tema 1.2 3HaTh OCHOBHBIE | YMeTb  H3MepATh  BIAXHOCTH | [IpakTuueckuid ombIT
Monekynspras nonoxeruss MKT u  ux| posayxa, MOBEPXHOCTHOTO | MPOBEICHHUS
¢buznka u OTIBITHOC 060CHOBAHHE. | yargyerya KUKOCTH CPaBHUTEIHHOTO
TepMOMHAMHKa bpoyHosckoe  mpiicene. aHaJIN3a Pa3IMIHbIX
Huddysuro. Pasmepsr u
Macchl MOJIEKYJ U aTOMOB. TCMIICpATYPHBIX IlIkall
TennoeMKkocCTb.
3aKoHBl TEPMOJMHAMHKH.
TeruoBsle  nmBuratemn  u
OXpaHy OKpYKaromen
cpempl.  KIIJI  TeroBbIx
JIBUTaTesel
Tema 1.3 3HaTh INeKTpuYecKoe | YMeTh Tpaduduecku m3o0paxkars | [Ipaktmaeckuii omsIT
DIeKTpoAMHAMMKa B3aHMM O ICHCTBHE. JNEKTPUYECKHE W. MAarHUTHbBIC | IPOBEICHHUS
DJeMeHTapHbIH 3apsi. | MOJs IOCTOSIHHOTO MarHuTa W | CPaBHUTEIHLHOTO
3aKkoH Kynow,. | snextpudeckoro toxa. aHaJM3 AJIEKTPHYECKUX
JU3JIEKTPUIECKY 10 CBOMNCTB pa3IMIHBIX
MIPOHHIIAEM OCTb Cpenpl. HPOBOJHHUKOB
OneKkTpocTaTHIecKoe
roJe. HarmpsixeHHOCTS.
[lpyHIMT  CyHepHO3HIHH




HaumeHnoBanue TeMbl

B pesynbpTaTe m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs IOIDKHBI

3HaTh

yMETb

HUMCTB IIp AKTUYECKUHU
OIIBIT

ToJIeH. I'papuaeckoe
n300pakeHne

JJIEKTPUYECKUX TIOJIEH.
MarunutHoe noJse
MOCTOSTHHOTO MAarHWTa H
3JIEKTPUYECKOTO

MarnauTtHas

TOKa.
WHIY KUK,
MaTrHUTHBIA MHOTOK.
SBnenne
3JIEKTPOMarHUTHO U
uHAyKuu. 3akoH Oma s

y4acTKa Lemu

Tema 1.4. CrpoeHnue
aToMa M KBaHTOBas
¢duzuka

3HaTh KPATKYIO0 HCTOPUIO
pa3BUTHS MPEICTABICHUN
0 MPUPOJIE CBETA. —
DJIeKTpOMarHuTHAs
TIpUPOJa CBETA.
3aBUCHUMOCTb MEX]Ty
IJIMHOM BOJIHBL X 4YaCTOTOM

Hcnoms3oBate  dotoddpdexr B
TEeXHHUKE

Habmomate u peructpupoBath
3apsDKSHHBIC YaCTHIBI

[IpoBouTH

HaOJIF0 ICHHS,
IUIAHUPOBATh U
BBITIOJIHSTH
IKCIIEPUMEHTBI,
BBIJIBUTaTh THIIOTE3bI U
CTPOUTH MOJIETIH,

SNIEKTPOMAaTrHUTHOTO MIPUM EHSTh
H3IydeHUsI. 3aKOHBI MOJTyYCHHBIC 3HAHUS
OTpaXkeHUs U 1o (pu3UKe
MPEJOMJICHUS CBETA.
DoTo3d ekt n
KOPILyCKYJIIpHBIE CBOMCTBA
cBeta. CipoeHue atoMa u
€ro IJIaHeTapHas MOJIETb.
T'unotesa I[nanka.
[Mornouienue u
UCIIyCKaHHE CBETa aTOMOM.
CrpoeHne aTOMHOTO S7pa.
PammoaxtuBHBIE
HM3IYYEHUS U UX
BO3/IEHCTBUE Ha KUBbIE
OpTaHU3MBL. DHEPIus
pacIIeTieHns: aTOMHOTO
sapa. SlnepHas 3HepreTiKa
Tema 1.5 DBomonus TloHATHE O KOCMOJIOTHH. Hcnons3oBath pazmuunsie | [IpoBoauTh
BCEJIEHHOH OBOIOIHIO 3BE3I. UCTOYHUKH I TIOJNy4YeHUs | HaOJIOJCHUS,
Onepruto CosHIIA U 3BE3/l. | €CTECTBEHHOHAYy4YHOM IJIAaHUPOBATh U
IMpoucxoxnenue uHpOpMaIMK, OICHUBATH €€ | BBIMOJHSATH
ConHeyHO# cUCTEMBI JOCTOBEPHOCTh 9KCIIEPUM EHTBI,
BBIJIBUTaTh TUTOTE3Bl U
CTPOHTH MO/IEIH,
IIPUMEHSATH
MOJTyYEeHHBIE 3HAHUS
1o ¢u3uKe
Pazpnen 2. Xumus
Tema 1.1 OcHOBHBIE 3HaTh NOHATUS : IPEIMET YMmeTs aHamM3UpoBaTh W | BrmameHus
TIOHSTHUS ¥ 3aKOHBI XUMUH,.BEIIECTBO, ATOM, NpeACTaBIATh HHQOpMANHUI0 B | OCHOBOMOJATAIOMIUMH

XUMHUH

MOJIEKyJia. XUMHYECKHI

Pa3IMIHBIX BUIAX

€CTCCTBCHHOHAYYHBIM U
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HaumeHnoBanue TeMbl

B pesynbpTaTe m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs IOIDKHBI

HUMCTB IIp AKTUYECKUHU

3HATh yMeThb
OTIBIT

SNIeMeHT U (POopMBIero MOHATUSIMU,

cymectBoBaHu. [IpocTeie 3aKOHOM €pHOCTSIMH,

U CJIOKHBIC BCIICCTBA.

3aKOHAMH M TEOPUSIMU;
YBEPEHHOE
HCIIONIb30BAHHE
€CTECTBCHHOHAYYHOM
TEPMHHOJIOTUH U

CHUMBOJIUKA
Tema 1.2 3HaTh HCTOPHUIO OTKPHITUS | YMeTh Brnanenus
Iepuomueckuii Jlepuomuyeckoro 3akoHa AQHAJIM3UPOBATh U NPEACTaBISTH OCHOBOTIOJIATaIOLUM U
3aKOH .M. MenneneeBbiM. “H(GOPMALIHIO B PA3IMYHBIX €CTeCTBEHHOHAYYHBIM U
IIpeanocbuUIKN OTKPBITHS BHJAX MOHSTHIIMH,
Tlepnoamyeckoro 3akoHa. 3aKOHOMEPHOCTIMH,
ITonoxenue 3nemMeHTa U 3aKOHAMU U TEOPUSIMU;
CTPOCHHE DJIEKTPOHHOH YBEpEHHOE
000JI0YKH aToMa. WCTIOJIb30BAHUE
TTonoxenue snemMeHTa B €CTEeCTBEHHOHAYYHOU
Ilepuoauueckoil cucteme u TEPMUHOJIOTUU U
€ro CBOMCTBa CHMBOJIUKA
Tema 1.3 Crpoenue IIpupona xumuyeckoi YMmenue YIIPaBISITh cBoeit | Brnagenus
BeIlEeCTBA cBs3u. KoBasieHTHasl CBs3b: | MO3HaBAaTEJIbHOW JEATENHLHOCTHIO, | OCHOBOIOJATAIOIIUM U
HEMoJISIpHAs ¥ MOJIIpHAsL. MPOBOJUTH CaMOOLIEHKY YPOBHS | €CTeCTBEHHOHAay4YHBIMH
Hounas cBsa3b. KaTHOHBI 1 | cOOCTBEHHOTO MOHATUSMH,
aHWOHBI. MeTammueckas WHTEJUIEKTY aJIbHOTO Pa3BUTUA 3aKOHOMEpPHOCTIMH,

CBA3b. BO}IOpO)IHaH CBsA3b

3aKOHAMHU U TCOPUAMMU,
yBEpEHHOE
UCIOJIb30BAHUE
€CTECTBEHHOHAYYHOHI
TEPMHUHOJIOTUH U

CHUMBOJIMKI
Tema 1.4 Bona. dusnueckue u | OmpenensiTe KECTKOCTb BOJBI; Brnangenus
PactBopsI XUMUYECKHE CBOMCTBA | pellaTh €CTECTBEHHOHAYUYHbIE OCHOBOIIOJIAral0IUM U
BOJBI. 3arpsA3HUTENM BOJBI | 3a7auH; €CTECTBEHHOHAyYHBIMHU
U CTIOCOOBI OUUCTKH BOJBL. | HMCHOJB30BaTh pa3nuuHble | HOHATUAMU,
dusnueckue u UCTOYHUKH UL TIOJIyYeHHs | 3aKOHOMEPHOCTIMH,
XUMHUYECKHE CBONCTBA €CTECTBEHHOHAYUYHOH 3aKOHAMU U TEOPUSIMU;
pacTBOpOB MHQOpMALMK, OLCHUBATh €€ [ YBEepEHHOE
JOCTOBEPHOCTD UCTIONB30BaHUE
€CTECTBEHHOHAYYHOHI
TEPMUHOJIOTUU U
CUMBOJIMKI
Tema 1.5 Xumuueckass peakuus. Pemats ecTecTBEHHOHAy4HbIE IIpakTuueckuii onsIT

XvUMu4eckue peaxkiun

CKOpOCTh peakuuu u
(haxTophl, OT KOTOPHIX OHA
3aBUCUT. TemnnoBoi

s} pexr xumudeckoit
peakuu. XUMHUYECKOe
paBHOBECHE

3a7a4u;
UCIIOJIb30BATh Pa3IMIHbIC
UCTOYHUKH YIS TTOJTy YCHUS
€CTECTBEHHOHAYUYHOHI
nHpOpPMAaNNH, OLICHUBAT €€
JIOCTOBEPHOCTH

00paboTkn
pe3yJIbTaToB
HU3MEPEHUI,
00HapyKUBATH
3aBUCHMOCTD MEXIY
HCCIIe Ty eMBIMU
BEJIMYUHAMY,
00BSICHATD

MOJIy YCHHBIC
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HaumeHnoBanue TeMbl

B pesynbpTaTe m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs IOIDKHBI

HUMCTB IIp AKTUYECKUHU

3HaTh yMETb
OTIBIT
pe3yJIbTaThl U AeNaTh
BBIBO/IbI
Tema 2.1 Knaccu¢ukarmio Ymetnb knaccupuuupoBats | IIpakTnueckuii onbIT
Knaccugnkamms HEOPTraHUYECKUX HEOPTaHUYECKUE COCTUHCHHUS. 006paboTtkn
HEOPraHUYECKUX COEIMHEHUN. - OmpenensaTe XMMUYECKUE pe3yJIbTaToB
COCIMHEHHI XUMUUecKue CBOHCTBA CBOICTBa OCHOBHBIX KJIaCCOB U3MEpEeHHH,
OCHOBHBIX KJIACCOB HEOPTaHNUYECKHX COCMHEHHH B 00OHapy XKHBaTh

HEOPTaHUIECKUX CBETE TCOPUHU 3aBUCHMOCTD MEXIY
COCIIMHCHHUH B CBETE SJIEKTPOIMTHIECKOH HCCIe Ty eMBIMHU
TeopHuu JUCCOLUALNU BEIMYUHAMH,
9IEKTPOIUTUYECKOH OOBSICHATH
JIMCCOLUAIINU HOJIyYCHHBIE

pe3yibTaThl U JENaTh
BBIBOIBI

Tema 2.2 Metautel u | MeTamisl. Obmme | Ymets obOpabateiBaTh | [IpakTruecku

HEMeTaJuIbI CH0CO0BI MOJIyYSHHS | pe3ybTaThl U3MEpEeHHH, | OIIeHUBATH
METaJUIOB. CraBel: | 0OHapy KHBATh 3aBUCHMOCTb | JOCTOBEPHOCTB
YepHBIE U [IBETHBIE. MEXKIY UccleJyeMbIMH | €CTeCTBEHHOHAYYHOMN
Koppo3sus metamnoB u BEJIMIUHAMMH, 00BsICHATH | MHpOpMaH
CIOCOOBI 3aIUTEI OT HEe. MOJIydYeHHBIE  pe3yJbTaThl |

JIeaTh BBIBOIBI

Tewma 3.1 IIpenensubie u Ymetnb obpabateiBaTh | I[IpakTHueckuil omeiT

YrneBonopo sl HeTpeJeNbHbIE pe3yIbTaThl U3MEpEeHUH, | OIICHUBATH
YTIIEBOIOPOIBL. 00HapyKMBATH 3aBUCHIMOCTb | JOCTOBEPHOCTB
IIpumenenne MeXIy UCCIeyeMBbIMH | €CTECTBEHHOHAYYHOMN
yI7IeBOJIOPOJIOB B BEJIMUYUHAMH, 0OBACHATH | MHDOPMALUH;
OpPTaHMYECKOM CHHTE3e. MOJIydYCHHBIE  PEe3yJbTaTel U

JieaTh BBIBO/IBI,

Tema 3.2 Cipoenne u xapaktepHsle | Ompenenars cBoiictBa cnupTtoB, | IlpakTnueckuil ombIT

Kucnopoacozepxaiy | XuMHU4eckue CBOMCTBa KapOOHOBBIX KUCIOT U OIICHUBATbH

€ OpTaHU4YEeCKHe CIHUPTOB, KapOOHOBBIX CIIOKHBIX 3(HUPOB. JIOCTOBEPHOCTb

BEIIIEeCTBA KHCJIOT M CJOKHBIX €CTCCTBCHHOHAYYHOM
3¢dupos HHpOPMaLNHY,

Tema 3.3 AMUHBI, aMUHOKHUCJIOTHL, IIpuMeHATs MOJNyYEHHBIEC 3HaHUs | BraneHue oCHOBHBIMHU

A3oTcoaepikanue 6emxu. CtpoeHne u 11 0OBACHEHHUS yCIOBUI METOZaMH1 Hay4YHOTO

OpraHu4ecKue Ouosornueckas (yHKIUS MPOTEKAHHS MO3HAHUS,

COeIMHEeHHS 6enxoB €CTCCTBEHHOHAYYHBIX SIBICHUH B | UCIONB3yEeMBIMHU B

npupoie, npodecCuoHAIBLHON
chepen s MPUHITHS
NPaKTUICCKUX peH_IeHI/Iﬁ B

NOBCEIHEBHOMN >KU3HU

HayKe: HaOII0eHUEM,
OTIMCaHHEM,
U3MEpECHUEM,

OKCIICPUMEHTOM

Tema 3.4 Xumusa u

XuMus ¥ OpraHusm

IIpuMeHATs MOJIy4YEeHHBIE 3HAHUS

IIpakTuueckuii onsIT

KU3Hb. yesoBeka. XUMHUUECKUe 11 0OBSCHEHHUS yCIOBUH OLICHUBATbH

XuMus B ObITY 9JE€MEHTBl B OpraHU3Me NpOTEKaHUs JIOCTOBEPHOCTb
gyenoBeka OCHOBHBIE €CTCCTBEHHOHAYYHBIX SIBICHHH B | €CTCCTBEHHOHAYy4HOM
KU3HEHHO HEOOX0IMMBIe npupoje, npoeccHoHaNBHON uHpOpManun
COCIMHEHMS: OEIKy, chepen U1l IPHUHATHS
YIIEBOJIBI, KHUPHI, NpPaKTUYECKUX PELICHUH B
BUTAMUHBI MIOBCEHEBHOM KU3HH

Pazgen 3. buonorus

Tema 1.1 Beenenue MeTopl Hay4YHOTO Hcnonp30BaTh paszanuHble Brapenus
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HaumeHnoBanue TeMbl

B pesynbpTaTe m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs IOIDKHBI

3HaTh

yMETb

HUMCTB IIp AKTUYECKUHU
OIIBIT

MO3HAHMS B OMOJIOTHH.
JKupas npupona kak
00BEKT U3yUeHHUS
ouosorunr. Meto bl
WCCIICIOBAHUS KUBOU
MPUPOLI B OMOJIOTHH.
OnpenerneHne XU3HA U
YPOBHH OpTaHHU3ALUU

BU/JIBINIO3HABATEILHO N
JCATEBHOCTH JUTS PeIICHHS
CCTCCTBCHHOHAYYHBIX 3a/1ad4,
MPUMCHEHHE OCHOBHBIX METOJIOB
Mo3HaHU (HA0JOIeHUS,
OTIMCaHMS, U3MEPEHUS,
9KCHECPUMEHTA) Il U3Y4CHHS
Pa3IMYHBIX CTOPOH OKPY>Karolel

OCHOBOTIOJIATAIOIIUM U
€CTeCTBCHHOHAYYHBIM U
MOHATUSIMH,

3aKOHOM EPHOCTAMH,
3aKOHAMU U TEOPUSIMU;
YBEPECHHOE
UCIIOJIb30BaHUE

€CTECTBEHHOHAYYHOHI

KHU3HA JeHCTBUTEIEHOCTH TePMHUHOJIOTHH H
CHMBOJIMKH
Tema 1.2 Kretka 3HaTh KICTO4YHYIO Teopuio | IIpuMeHsATs monydyeHHbIC 3HaHUS | Bragenus
CTPOEHUS OPTaHU3MOB. Il 0OBACHEHNUS yCIOBUIL OCHOBOTIOJIATAIOIUM U

CrpoeHue KIEeTKU:
OCHOBHBIE OPTaHOUIBI U UX
¢byskuun. Jlenenue
xinetkn buosornueckoe
3HAYCHNE XUMHUIECKUX
2J€MEHTOB.
Heopranunueckue
BEIIIECTBA B COCTAaBE
KIeTkn Hexnetounoe
CTPOEHUE, KU3HEHHBIN
LUK U €TO 3aBUCUMOCTb
OT KIIETOYHBIX (hOopM
KHU3HA

MIPOTEKAHHS
€CTCCTBCHHOHAYYHBIX SBJICHUH B
npupoJie, npodeccuoHaAILHON
chepen g PUHATHS
MIPAKTHYECKHUX PEIICHHUH B
HIOBCEIHEBHOH XKU3HH

€CTECTBEHHOHAYUYHbIMU
HOHATUAMH,
3aKOHOMEPHOCTAMH,
3aKOHAMU U TEOPUSIMU;
YBEPEHHOE
UCTIOb30BaHUE
€CTECTBEHHOHAyYHOM
TEpMUHOJIOTUU U
CUMBOJIMKU

Tema 1.3 Opranuzm

3HaTh MHOTOOOpa3ue
opranuzmMoB. O6MeH
BEILIECTBOM M 3HEpTHEil ¢
OKpYXalollel cpeoi.
HacneactBenHocts 1
U3MEHUYHUBOCTb,
3aKOHOMEPHOCTH
HacjeIoBaHMs,
ycTaHoBieHHbIE [
Mengenem u T. Mopranom
(Ha mpuMepe
HaclleIOBaHUS Y YeJIOBEKa)

[TpuMeHATs MONTyYeHHBIC 3HAHUS
I 00BACHEHHUS yCIOBUIL
MPOTEKAHUS
€CTCCTBCHHOHAYUHBIX SIBIICHUH B
npupoe, npodeccuoHaIbHON
chepen i1 IPUHATHSL
NIPaKTUYECKUX PELICHUN B
TIOBCETHEBHO JKH3HU

Brnanenus
OCHOBOIIOJIATAIOIIUM U
€CTEeCTBEHHOHAYyYHBIMU
MTOHATUSMH,
3aKOHOMEPHOCTIMH,
3aKOHAMHU U TEOPUIMU;
YBEpEHHOE
HCIIOJIb30BaHUC
€CTeCTBEHHOHAYUYHO M
TEPMUHOJIOTHH U
CUMBOJIUKH

Tema 1.4 Bug

3HaTh MOHATHE BHIA, €TO
xputepun. Iomymanus kax
CTPYKTypHas €AMHULA
sBomouuu. Teoputo
9BOJIIOLIMU OPTAaHUYECKOTO
mupa Y. [lapBuHa
IM'unoTesst
IPOUCXOXKACHUS KU3HU.
VcnoxHeHue KHUBBIX
OpraHu3MOB Ha 3emJie B
TIPOLIECCE IBOIIOLIUY.
AHTpOIOTeHe3 U €ro
3aKOHOM EpHOCTH.
Joxa3zaTenscTBa poJCTBA

Hcnonb30Bath pasiuyHbIe BUABI
TMO3HABATEIIFHON JIESATETHLHOCTH
JUTSL pelIeHUs
€CTCCTBCHHOHAYYHBIX 3aJ1ay,
MIPUMEHEHUE OCHOBHBIX METO/IOB
mo3HaHus (HaOoaeHus,
OTIMICAHUS, U3MEPCHUS,
SKCTIEPUMEHTA) VISl U3YyUYCHUs
Pa3IMYHBIX CTOPOH OKpY Karomei
JICHCTBUTEIILHOCTH

MmeTs npakTnueckuit
OTIBIT 00paboTKH
pe3yJIbTATOBU3M €pEeHHI
i, onpezeneHue
3aBUCUMOCTH MEXKIY
HCCIIey eMBIMU
BEJIMUMHAMU,
00BSACHATH
MOJIyYEHHBIE
pe3yJIbTaThl U AejaTh
BBIBO JIBI

12




HaumeHnoBanue TeMbl

B pesynbpTaTe m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs IOIDKHBI

HUMCTB IIp AKTUYECKUHU

3HaTh yMeTb
OTIBIT

4yeJI0BeKa ¢
MJICKOTIMUTAIOIUM U
KHBOTHBIMHU

Tema 1.5 3HaTh TIpeIMeT W 3aJauu | YMeTh aHamu3upoBath U | Bnagenus

DKOCUCTEM bI 9KOJIOTHH:  y4eHHe 00 | MpencTaBmaTe WHGOPMAIHI0 B | OCHOBOMOJATAIOIINMHA
9KOJIOTHYECKUX (D aKTopax, | pas3IMIHBIX BUIAX €CTECTBEHHOHAyYHBIMU
yd4eHue O coo0ImecTBax HOHATUAMU,
OPraHU3MOB, Y4YEHHE O 3aKOHOM EPHOCTSIMH,
ouochepe 3aKOHAMU U TCOPUSIMU;
Okonornueckue (GaxTopsl, yBEPEHHOE
0COOEHHOCTH ux UCTIO/Ib30BaHUE
BO3JCUCTBUS. €CTECTBEHHOHAYYHOHI

TCPMHUHOJIOTUH U
CHUMBOJIMKH
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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
Obs3aTeqbHasi ayiuTopHast y4eOHas Harpy3ska (Bcero) 72
B TOM YHCJE!
3aHATHA JEKIMOHHOTO TUIIA 24
PaKTUYECKUE 3aHATUSL 24
nMabopaTOPHbIE 3aHATHS 24
CamocTosniTeibHast paGora oOy4arouerocsi (Bcero) 32
Koncynbramumn 4
Juddepenmupo

Hp OMCIKYTOYHasA aTreCTalus

BaHHBIN 3a4éT

2.2. CTpykTypa AMCHHUILUIHHBI

KosmvecTBO ayIuTOpHBIX YacoB CamocTosTe
HanmenoBanue pasaesioB M TeM Bcero TeopeTuueckoe Tpakriieckie 1 biast padora
- J1a00paT o pHbIe CTyaeHTa
3aHSTHS (gac)
Paznen 1. Mexannka 32 6 16 10
Tema 1.1 Mexanuka 7 1 4 2
Tema 1.2 MonekynspHas Qusuka u 7 1 4 5
TepMOAMHAM HKa
Tema 1.3 DnextpoauHaMuKa 7 1 4 2
Tema 1.4. Ctpoenue atoma u KBaHTOBas 5 1 5 5
¢duzuka
Tema 1.5 DBomonus BCcelneHHOM 6 2 2 2
Paznen 2. Xumusi 39 11 16 12
Tema 1.1 OcHOBHBIC MOHATHS U 3aKOHBI 2 1 i 1
XAMUHU
Tema 1.2 Ilepuomueckuil 3aK0H 2 1 - 1
Tema 1.3 Crpoenue BemecTBa 4 1 2 1
Tema 1.4 Bogna. PactBopbl 5 1 2 2
Tema 1.5 Xumuueckue peaxiuu 2 1 - 1
Tema 2.1 Knaccupuxanus 2 1 i 1
HEOPraHUYECKUX COEIMHEHUI
Tewma 2.2 MeTamisl ¥ HEM € TaJUTbI 4 1 2 1
Tema 3.1 YrneBomoposl 4 1 2 1
Tema 3.2 Kucnopoacozaepxaiue 5 1 4 1
OpraHWYeCcKre BEeIeCTBa
Tema 3.3 Azorcozepxaiue 5 1 4 1
OpPTaHUYECKUE COCIMHCHHUS
Tewma 3.4 Xumust 1 KU3Hb. 9 1 i 1
XuMus B OBITY
Pasnen 3. Buosorus 33 7 16 10
Tewma 1.1 Beenenue 5 1 2 2
Tema 1.2 Knetka 9 3 4 2
Tema 1.3 Opranusm 5 1 2 2
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Tema 1.4 Bug 4
Tema 1.5 DkocucTeMbl 4
Koncynpranuu 4

Bcero mo qucuunimHe 108 24 48

2.3. TemaTu4yecKHil IJIAH U cOJepP:KAHUE YU4eOHOM TUCUMIIINHBI

HanmenoBanue Coaepikanne y4yeOHOro MaTepuaia, NpaKTHYeCKUe PpadoThl, Oo0bve | YpoB
pasfiesioB M TeM caMocTosATeJIbHAsl paboTa ofy4arommxcs, KypcoBasi pabora (ecsm M eHb
NpelyCMOTpe Ha) 4aco | ocBoe
B HUS
1 2 3 4
Pazngen 1. Mexanuka 32
Tema 1.1 Conepikanue y4yeOHOro marepuana 6
Mexannka Jlekuun 1
1| Mexanuueckoe  JBIOKEHHE, €r0  OTHOCHTEIBHOCTh.  3aKOHBI
miHamMukd Hetotona. Cuiiel B mpupojie: yHNpyrocTb, TpeHHUE, CHia
TDKeCTH. 3aKOH BCeMHUpHOTo TiaroteHus. HeBecomocts. Mmmyisc. 05 19
3aKOH  COXpaHEHHs HUMIYILCA M PEAKTUBHOE  JIBHKCHHE. ' '
[NoTeHnmanpHast W KWHETHYECKas OJHEPrHa. 3aKOH COXpaHCHHS
MexaHn4eckoil sHeprun. PaboTta m MOITHOCTH
2| Mexannueckue koneOanus. Ilepuon u  yactota KoJieOaHHIA.
Mexanndyeckue BoJHBI. CBOWCTBa BOJH. 3BYKOBBIE  BOJIHEI. 0,5 1
VYIBTpa3ByK W €T0 HCIOJB30BaHHUE B TEXHWKE W MEIUIHHE
IIpakTHyeckue (J1adOpaTOpHBIE) 3AHATHS
1| UccnemoBanue OBYMKEHHS Teaa MOJ ASHCTBHEM ITOCTOSHHOM CHIIBI
2| V3ydeHme 3aKoHa COXpaHEHHS HMITYJIbCAa M PEAKTUBHOTO JBIDKCHUS 4
3| H3mepenus qMHEHKOW M IITAHTEHIUPKYJIEM
4 | M3mepeHus MMHEHKOH U MITaHTCHIUPKYJIEM
CamocTosTensHass paboTa 00ydaronIuxcs
1.CocTaBneHHe anrOpUTMa PENICHUS KWHEMAaTHYECKUX 3al1ad. PerreHue 2
3amay o teme «Kunematnkay
Tema 1.2 Conepikanne yueOHOro marepuania 7
Moutekysi pHas Jlexmu 1
¢puznka u 1| OcuoBuble monoxenuss MKT u ux onbiTHOe 00OCHOBaHHE.
TepMOAUHAMHU KA BpoyHoBckoe mpmxenue. uddysus. PasmMepsr 1 Macchl MOJISKYT U 0,5 1
atomoB. Karmmwripaeie seinenus. Temmoemkocts. TermmooOMeH.
2| 3akOHBI TCPMOIMHAMHKU. TeIIOBBIC  JBUTATeIM W  OXpaHa 05 19
okpyxatomeit cpenpl. KIIJ[ TeroBbIx nsuratenei ' '
IlpakTnuyeckne (1adopaTopHbIe) 3aHATUSA
1| M3mepeHue BIaXXHOCTH BO3IyXa 4
2| M3mepeHne MOBEPXHOCTHOTO HATDKEHUS KUIKOCTH
CamocrosiTenbHAsT paboTa 00YJArOIINXCS 5
1.CpaBHMTENbHBIN aHAIM3 Pa3IMUHBIX TEMIEPATYPHBIX LKA
KoHcyabTanus 2
Tema 1.3 Conepikanne yueOHOro marepuania
DJIeKTPOIHHAMH KA Jlekuuu
1| Onextpudeckoe B3aumozeiicTBue. ONeMEHTApHBIN 3apsa. 3akoH
Kynona. Husnextpuueckas TIPOHULIAEMOCTb cpenpl.
DIIEKTPOCTATHIECKOE rnoJie. HampsioxeHHOCTS. [punHIMI 0,5 12

cyneprno3unuu noseil. I'papudeckoe H300paKeHUE SIEKTPHYCCKUX

HoJieH
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2| MarauTHOE TOJIE TOCTOSIHHOTO MAarHWTa W JJIEKTPHYECKOTO TOKa.
MarauTtHas HWH]Ty KLU, MarHUTHBIN MOTOK. SIBneHue
9JIEKTPOMAarHUTHON MHAYKIMU. 3akoH OMma Wil ydacTka Lenu

0,5

IpakTtnuyeckne (1adopaTopHbIC) 3aHATUSA

1| Usyuenwme 3akoHa OMa I ydacTka IeTn

2| M3yuenue sBICHUS 3JICKTPOMATHUTHON HMHIYKIUH

CamocTosTensHas paboTa 00ydaronxcs
1.CpaBHI/ITeJTBHLII71 aHaJIu3 SJICKTPUICCKUX CBOMCTB Pas3iIMIHbIX
HPOBOIHHKOB

Tema 1.4
CrpoeHue aTroma M
KBAHTOBas1 (pM3HUKA

Conep:kanne y4eOHOro mMarepuasia

Jlexkun

1| Kpatkasgs wuctopust pas3BUTHs MpeACTaBICHHH O TPUpPOJIE CBETa.
OnexkTpoMarHuTHas HPUPOJA CBETA. 3aBUCHUMOCTb MEXAY IMHOM
BOJHBl U YacTOTOW D3JICKTPOMArHUTHOTO H3Iy4y€HHUs. 3aKOHBI
OTPXCHUS U TIpeNoMIIeHHs cBeTa. PoTo3P B eKT U KOPITy CKyIIpHEIC
CBONCTBa CBETa

05

2| Crpoenne atomMa W ero IUIaHETapHas Mojenb. ['mmote3a Ilmanka.
Ilornomenue u wucmnyckanue cpera atoMoM. CTpoeHHE aTOMHOTO
sapa. PaluoakTHBHBIE W3IYyYeHHS M WX BO3JICHCTBHE HA JKHUBBIC
OpraHu3Mbl. ODHEpPrus pAacUICIUICHUS AaTOMHOTO supa. SpepHas
JHEpTeTHKa

0,5

12

IIpakTnueckune (1adopaTopHbie) 3aHATUSA

1| Hcnomb3oBanue GpoTodpdexra B TEXHUKE

2| Habmonenue u perucTpanuy 3apsKCHHBIX YaCTHIT

CamocrosiTenbHAsT paboTa 00yJarOIIUXCS
1.9konornyeckue MpoOIEMbl, CBSI3aHHBIC C HCIOJB30BAHUEM SIIEPHOM
9HEPreTUKU

Tema 1.5
IBomOIHsA
BCeJIeHHOM

Conepikanue y4yeOHOro marepuana

Jlexkuumn

1| Hama 3Be3muas cuctema — [amakthka. beckoneunocts Bcenmennoii.
TlonsiTIE 0 KOCMOJIOTHH

2| OBomomms 3Be3n. Oueprus CoyHna u 3Be3d.  [IpoucxokaeHHE
CoJIHEYHOH CHCTEMBI

12

Ipakrtnuyeckne (1adopaTopHbIe) 3aHATUSA

1| TepMosiaepHbIil cuHTE3

CamocrosTenbHas paboTta 00yyaromuxcs
1. Koncnexr «O0pa3oBanue IaHeTHBIX cucTteM. CoHEYHas CUCTEMay

Pazpen 2. Xummus

40

Tema 1.1
OCHOBHBIE TIOHSITHSI
M 3aKOHBI XMMHH

Conepikanue y4yeOHOro marepuana

Jlexkun

1| Tlpeamer  xumum. BemectBo. AToM. Mosiekynma.  XuUMHYECKHI
37eMeHT W (HOpPMBI €ro cymiecTBoBaHMs. IIpocTbie M CIIOXKHBIE
BeEIeCTBa.

CamocrosiTenbHAsT paboTa 00YJArOIINXCS

1.Cucrematndyeckas MpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIUTEPATyPHI, JOTIOJHUTCIBHOW  JIUTEPATypbl, C HCIOJIb30BAHUEM
PEKOMEHIAIMH IpenoaBaTes.

Tema
1.2Ileproauyeckmii
3aK0H

Conepikanue y4yeOHOro marepuana

Jlexkuun

1| Omxpere.  Ilepmoguueckoro  3akoHa  J M.  MenzgeneeBsiM.
Ilpemmoceuikn otkpsiTUa  Ilepuoauueckoro 3akoHa. IlonosxeHue
3JeMEHTa M CIPOEHHUE IJIEKTPOHHOH 00osouku atoma. IlonosxeHue
aneMeHTa B Ilepromueckoil cucteme u ero cBOWcCTBa
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CamocTosiTenbHAsT paboTa 00yJarOIIUXCS

1.Cucrematnueckass npopaboTKa KOHCIICKTOB 3aHATHH, yd4eOHOI
JUTePaTypHl, JOTIONMHUTENBHON JHTepaTypbl, C HCHOJIb30BaHUEM
PEKOMEHJalluil IPEToaBaTelis.

Koncnekr: «Otkpsitie Ilepuoauueckoro 3akoHa U €ro 3HaUCHUE.
KoHcnekr «CrpoeHue 31eKTpOHHON 000JI0UKH aToMay.

Tema 1.3
CrpoeHue BelecTBa

Conepxanne y4e0HOro Mmarepuana

Jlexkun

1 Hpnpoz[a XUMHYCCKOW CBs3u. KoBaleHTHast CBS3b: HCIIOJIIpHasA H

nossgpHas. MonHag cBa3b. KaTmoHel M aHMOHBI. MeTammueckas 1
cBs13b. Boopoanas cBs3b.
IIpakTHyeckue (1a06opaTopHbIE) 3aHATHS
1| Tpupoma XMUMUYECKOU CBS3U
CamocTosTensHas paboTa 00ydaronmxcs
1.Cucrematngeckas mpopaboOTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JUTEPaTypHl, JONOJIHUTENIbHONH ~ JIUTEpaTyphl, € HCHOJb30BAHUEM
PEKOMEHIAIMH TpenoiaBaTes.
Tema 1.4 Bona. Conepikanue y4yeOHOro mMarepuana
PacTBopsI Jlexnuu
1| ®dusnueckue W XMMUYECKUE CBOMCTBA BOJBI. 3arps3HUTENN BOJABI U
CIIO0COOBI OYHCTKA BOJBI. 2
duznueckue u XMMUYECKHE CBOHCTBA pacTBOPOB.
IpakTtnyeckue (1adopaTopHbie) 3aHATUSA
1| OmnpeneneHue KEeCTKOCTH BOIbI
CamocrosiTenbHAsT paboTa 00yJarOIIUXCS
1.Cuctematnyeckas mpopadOTKa KOHCIICKTOB 3aHATHH, Y4eOHOI
JUTEPaTYPHI, JOTIOJIHUTENIFHON  JINTEpaTyphbl, € HUCIOJb30BaHUEM
PEKOMEHJalluil IPEToaBaTels.
KoHcnekT « ArperaTHble COCTOSHHS BOJBI M €€ IEepeX0oabl U3 OJHOTO
arperaTHoro COCTOSIHUS B IPYTOe».
Tema 1.5 Conepxanne y4e0HOro Marepuana
Xumunyeckue Jlexnuu
peakumu 1| Xumnueckas peakius. CKOpOCTb peakiuu U (GakTopbl, OT KOTOPBIX
OHa 3aBUCHT. TernoBoil 3¢ PeKT xauMudeckoil peakuu. XuMHUIecKoe 1.2
paBHOBecCHE
CamocTosTenbHAs padoTa 00yYArOIIUXCS
1.Cucrematnyeckass mnpopaboTka KOHCIEKTOB 3aHATHH, YyuyeOHOM
JIUTEPaTypHl, JOTIONHUTENIBHON JHTEpaTypbl, C HCHOIb30BAHUEM
pPEKOMEHJaluil IPeToJaBaTesis.
CoctaBnenue mnpeseHTauuil: «Tumel xuMuueckod cBs3u», «THIBI
KPUCTAVIMYECKUX PEIIETOKY.
CocraBieHre >JEKTPOHHBIX H 3JEKTporpadudeckux (popMmysl aToMOB
XUMHUYECKUX DJIEMEHTOB.
Tema 2.1 Conepikanue y4yeOHOro marepuana
Kaaccnduxanus Jlexkuun
HEOpraHuyec Kux 1| Kmaccudukanus HEOPraHMIECKHX COETIMHEHHH.
CoeMHEeHniH XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB  HEOPTraHMYECKUX 2
COEMHEHUI B CBETE TEOPHHU DJIEKTPOJIUTHUECKON AMCCOLMALIUY.
CamocTosTensHas paboTa 00ydaronmxcs
1.Cuctematndeckass mpopabOTKa KOHCIICKTOB 3aHATHH, Yy4eOHOM
JUTEPaTYPHI, JOMOJIHUTENIbHONH ~ JIUTEpaTyphl, € HCHOJB30BAHUEM
PEKOMEHJalui IPEToJaBaTels.
Tema 2.2 Conepikanue y4yeOHOro mMarepuana
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MeTauibl u

Jlexkun

HeMeTalUIbl. 1| Metamumsl. O6mmue cnoco6sl moaydeHus MeTamwioB. CruiaBel: YepHbBIE
U LIBETHBIE. 1,2
Koppo3sus MeTamioB u crocoOs! 3aIUTEl OT Hee.
IIpakTnuyeckune (1adopaTopHbIe) 3aHATUSA
1| Obmas xapaktepuctuka MeTauioB. OOmas  XapaKTepUCTUKA
ITIaBHBIX HOATPYTII HEMETAUIOB Ha MPHUMEPE rajJoreHoB.
CamocTosTensHass paboTa 00ydaronIuxcs
1.Cucrematnueckass npopaboOTKa KOHCIIEKTOB  3aHATUH, y4eOHOH
JIUTEPaTypHl, JOTIONMHUTENIBHON JHTEpaTypbl, C HCHOJIb30BAHUEM
pPEKOMEHJaluil IPEToaBaTelis.
Koncnektsl mo Temam: «OKUCIHMTENPHO-BOCCTAHOBUTENBHBIE PEAKIMN,
«BaxHelllne CcoeIUHEHUS METANIOB M HEMETANIOB B MPHUpPOAE U
XO3SMCTBEHHOM JEATEIILHOCTH YEJIOBEKAY,
«3anmTa OKpyXaromei cpelpl OT 3arpsA3HEHHs TSKEIBIMH MeTaJllaMH,
COCMHCHHUSAMH a30Ta, CEPhI».
Tema 3.1 Conep:kanne y4eOHOro Marepuasia
Yraesonopoanl. Jlexnuu
1| MpenenmsHble ™  HeNpeAeNbHBIC  YITIEBOJOPOIBI. [IprMmeHeHme 1
yINIEBOJOPOJOB B OPTaHUYECKOM CHHTE3E.
Ipakrtnuyeckne (1adopaTopHbIC) 3aHATUSA
1| OOmras xapakTepHCTHKa YIJIEBOJOPOJIOB
CamocTosTenbHas paboTa 00ydaromuxcs
1.Cucrematnyeckass mnpopaboTka KOHCIEKTOB 3aHATHH, Yy4ueOHOM
JUTePaTypHl, JOTIONMHUTENIBHOM JHTepaTypsl, C HCIOJb30BAaHUEM
pEKOMEHJalluil IPEToJaBaTesis.
Koncnexr «IIpupoHble HCTOUHUKU YITIEBOJOPOIOBY.
Tema 3.2 Conep:kanne yyeOHOro Marepuasia
KucJiopoacone pran Jlekun
He OpraHuvecKue 1| Crpoenne W  xapakTepHbIC XAMHYCCKHE  CBOICTBA CIHPTOB, 12
BeLIeCTBA KapOOHOBBIX KHCIOT W CJIOKHBIX 3(QUpPOB. ’
IpakTnuyeckne (1adopaTopHbIe) 3aHATUSA
1| CpoiictTBa W TNPUMEHEHHS CHHPTOB, KApOOHOBBIX KHCIOT U
CJIOKHBIX 3(HPOB.
CamocTosTensHas paboTa 00ydaronmxcs
1.Cucrematndeckass mpopaboOTKa KOHCIICKTOB 3aHATHH, Yyd4eOHOM
JIUTEPATYPHI, JOTIOJHUTENBHON JMTEPATypbl, C HCHOJIb30BAHUEM
PEKOMEHIallMH IpernoiaBaTes.
CocraBrenne Tabmuipl  «CTpoeHHME W XapaKTepHBIE XUMHUYECKHUE
CBOWCTBAa TperCTaBUTENCH KUCIIOPOJICOACPIKAINX ~ OPTAaHHYCSCKUX
COCIMHEHUIDY
Tema 3.3 Conepxanne y4e0HOro Mmarepuana
A3zorconepxanme Jlexkun
OpraHu4eCcKue 1| Amunbl, amuHOKUCIHOTHI, Oecnku. CrpoeHne U OHOJIOTHYECKAS 5
coeMHeHHs ¢byHKIUsA 6eMKoB L

IpakTnuyeckne (1adopaTopHbIe) 3aHATUSA

CamocTosTenbHas padoTa 00yYArOIIUXCS

1.Cucrematnyeckass mnpopaboTka KOHCIEKTOB 3aHATUH, YyueOHOi
JMTEpaATypHI, JIOTIOJIHUTENIHOM  JIUTepaTypbl, C HCHOJb30BaHHEM
pPEKOMEHJalluil IPeTojaBaTesis.
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CocraBrenne Tabmumpl  «CTpoeHHE W XapaKTepHBIE XUMHUYECKHE

cBOMcTBa  mpeAcTaBUTENEH a30TCOJepIKaIIUX OpraHUYECKUX
COEIUHEHUID.

Tema 3.4 Conepikanue y4yeOHOro mMarepuana 2

XuMusi ¥ KU3HL Jlexkun

Xumusi B ObITY 1| Xumusa u opraHusMm uenoBeka. XUMHUYECKHUE 3JIEMEHTHl B OpTaHU3ME

yenoBeka (OCHOBHBIC JKM3HECHHO HEOOXOMUMBIE COEIUHEHMS: OCIKH, 1 1,2
YIJIEBOJIBI, KHUPHI, BUTAMHHEI
Paznen 3. Buosorus 36
Tema 1.1 Begenue Conepxanne y4e0HOro Marepuaia 6
Jlexnuu
1| Metomsl HayuHOro mnosHaHuMs B Ouosoruu. JKuBas mpupojga Kak
00beKT wu3ydeHHss Ouoyorud. MeTonpl HCCleNOBaHUS  KUBOM 2 12
mpupoas! B 6monornn. OnpeneneHnue XU3HH ¥ YPOBHU OpTaHM3AIUN '
KHU3HU

IpakTHyeckne (71a0opaTopHbie) 3aHATHSA 5

1| XKwuBast mpupoja Kak 00BEKT H3yICHUS OHOTIOTHH

CamocrosTenbHas padoTa 00yYarOIIUXCS

1.Cucremartnueckass mnpopaboTka KOHCIEKTOB 3aHATHH, y4eOHOU

JMTePaTypHl, JOTIONMHUTENIHOW JIHTepaTypbl, C HCHOJIb30BAHUEM

PEKOMEHIAIMI MPernoaaBaTes. 2

Koncnekr «MeTompl HCClieloBaHUS JKHBOH NPHPOIBI B OHOJIOTHI»,

«EctecTBeHHOHay4YHass KapTMHa MUpa B NPAKTUYECKOW JEATEIbHOCTH

JroAei»
Tema 1.2 Knerka Conep:kanne y4eOHOro mMarepuasia 10
Jlexkumu 4 1
1| Knetounast Teopus cTpoeHus opraHu3smMoB. CIpoeHHe KICTKHU:
OCHOBHBIC OPTaHOWABI M WX (QyHKOWHU. JleneHWe KIETKH — OCHOBa
pocTa, pasBUTHA M pa3MHOXEHHUS OpraHu3MoB. buonornyeckoe 1 1
3HAQUYEeHHEe XUMHUUYECKUX ayeMeHToB. Heopranmdeckue BemiecTsa B
COCTaBE KICTKH.

2| Momnexyna IHK - HOCHuTens HacneACTBEHHOH MH(OpManum 1 2

3| HexnetouHoe cTpoeHME, KU3HEHHBIH LMK M €0 3aBUCHMOCTb OT 1 5
KJIETOYHBIX (OPM >KU3HU

4| Pa3MHOXeHHE OPTaHU3MOB, €T0 (HOPMBI ¥ 3HAUCHHE.
WuusunyansHoe pasBUTHE MHOTOKIIETOYHOTO OopraHusMa 1 12
(oHTOTCHE3).

IpakTtnuyeckne (1adopaTopHbie) 3aHATHS 4

1| PazmMHOXeHWEe  OpraHm3MoB, ero  GOpMBl W  3HAYCHHE.
WnuBunyansHoe pasBuTHE MHOTOKJIETOYHOTO opraHusma 4
(oHTOTEHE3).

2| Mzydenue cTpoeHHS PACTUTEINHFHON ¥ )KUBOTHOM KIIETKH

CamocTosTenbHas paboTa 00ydaromuxcs

l.Cucrematndeckas mpopaboTKa KOHCIEKTOB 3aHATHH, Yyd4eOHOI

JUTePaTypHl, JOTIONMHUTENIHOM JIUTEpaTyphl, C HCHOJIb30BAHUEM

PEKOMEHIAINH TIPeTojaBaTelIs.

3anoJHUTh TAOJHMIBI IO TeMaM: « XMMHUYECKUE 3JIEMEHThI KIETKH»; 2

CooOmienne « Pomp B KiIeTKE HEOPTaHMYECKUX M OPTaHUYECKHX

BEIIECTBY, «Bupycsl — B030ymuTe MH(EKIHOHHBIX 3a00JICBaHHIY;

«Bupyc wummmyHonmedummra denmoeka (BUY). Ilpodumaktmka BHUY-

uHpexnun», «bakrepum»

Tema 1.3 Opranmzm Conepxanne y4e0HOro Marepuana 8

Jlexkun
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[EEY

MHuoroobpa3ue oprann3MoB. OOMEH BENIECTBOM W DJHEpPrHeU ¢

OKpY>Kalouieil cpenoil kak HeoOXOIMMOE YCJOBUE CYILECTBOBAaHHS 1 12
JKUBBIX CHCTEM
2| HacnenctBeHHOCTs ¥ HW3MEHUHMBOCTH — CBOMCTBA OPTaHU3MOB,
3aKOHOMEPHOCTH HaclieJJoBaHus, ycTaHoBIeHHbIe ['. Menngenem u T. 1 12
MopraHoMm (Ha IpuMepe HacleJ0BaHUs y YeJIOBEKa)
IpakTnyeckue (JadopaTopHble) 3aHIATHS 5
1| OpranmM — emuHOE mesoe. MHOroo6pasne opraHu3MoB
CamocTosiTenpHass padoTa 00ydaronIuxcs
l.Cucrematndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yd4eOHOMH
JIMTEPaTypHl, JOTIONHUTENIEHOW  JIUTEpaTypbl, C HCIOJIb30BAHUEM
pPEKOMEHalui Mpeno aBaTesis.
Koncnektol: «HacnenactBenHsle OO0J€3HHM 4YeJOBEKa, MX NPUYHUHBL M 2
npodunaktukay, « CoBpeMeHHbIE MPEICTABICHUSI O TeHEe H TEHOME.
Coobmenne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJEKINM», «YUeHHe
HU. BapumoBa 0 meHTpax MHOTOOOpasus W  IPOUCXOKACHUSA
KyJIbTypHBIX  pacTeHui».  «buotexHonmorus, ee  OOCTHXKEHHS,
MEPCIEKTUBBI PA3BUTHSD.
Koncynbranus 2
Tema 1.4 Bun Conepikanue y4yeOHOro marepuana
Jlexnuu 2
1| Bun, ero xputepun. [lomymsanus — CTpyKTypHasi €AMHHUIIA SBOJIOIHH. ) 12
Teopus 3Bomonuu oprannueckoro mupa Y. Jlapsuna '
IpakTnyeckune (;1adopaTopHbie) 3aHATUSA
1| T'umoTe3sl  TPOWCXOXKACHWSA  JKU3HH.  YCIIOKHEHHE  JKHBBIX
OpraHu3MoB Ha 3eMJje B NPOLECCE IBOIOLUN. AHIPONOIEHE3 H 2
€ero  3akoHoMepHOCTU. JlokazaTenbcTBa  POJCTBA 4EJIOBEKa C
MIJICKOIUTAIONIUMH SKUBOTHBIMH.
CamocrosiTenbHAsT paboTa 00YJArOIINXCS
1.Cuctematndyeckas MpopadOTKa KOHCIICKTOB 3aHATHH, Yy4eOHOI
JUTEPATYPHI, JOTIOJIHUTENIBHON  JINTEpaTypbl, € HUCIOJb30BaHUEM 2
PEKOMEHIAIUH MPeToaaBaTelIs.
Koncnexr «['umoTe3sl MPOUCXOKICHUS HKUZHI.
«IlosiBIeHUE MBICIUTENBLHON NESITENLHOCTH U YJIEHOPA3ACIbHON peuny.
KoHcyabTamus 2
Tema 1.5 Conepikanue y4yeOHOro mMarepuaia 6
IKOCHCTEMBbI Jlexuun 2
1| Ipenver u 3amaun >KOJOTUH: yUeHHE 00 HKOJOTHUECKUX (paKTopax, 1 12
y4eHHE 0 COO0IIEeCTBaX OPraHu3MOB, yueHue o Ouocgepe '
2| Oxonornueckue GhakTopbl, 0COOCHHOCTH UX BO3ACHCTBUS. 1 12
IpakTtnyeckune (1adopaTopHbie) 3aHATUS 5
1| N3ydenne nprucnocoOIeHHOCTH OPTaHU3MOB K CpeJie 0OUTaHUS
CamocrosiTenbHAs padoTa 00yJIarONIHXCS
1.Cucrematnyeckass mnpopaboTka KOHCIEKTOB 3aHATHH, Yy4yeOHOM
JUTePaTypHl, JOTIONMHUTENIHOM JIUTEpaTyphl, C HCHOJIb30BAHUEM )
PEKOMEHIAINH TIPETIojaBaTelIs.
KoHcnekr «['MmoTe3sl MPOUCXOXKACHHUS >KH3HW». YUeHHe o omocdepe
B.M. Bepnazackoro
UTOro: | 108

2.4. Conep:xkanue pa3aesioB IUCUUNIHHBI
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2.4.1. 3auarus

JICKIIMOHHOI'O THIIA

paszme
na

HaumenoBanune
pasznena

CopepxaHue pasjena

dopma
TEKyILETO
KOHTPOJIS

4

2 cemecTp

Paznmea 1.
MexaHuka

MexaHudyeckoe  ABIDKEHHE, €ro  OTHOCHUTENBHOCTb.  3aKOHBI
quHaMukyd HerotoHa. CHIBI B IMpHPOJE: yNIPYTOCThb, TPEHUE, CUNA
TDKECTU. 3aKOH BceMHUpHOro taroteHusa. HesecoMocts. MMmmyiisc.
3aKOH COXpaHEHHMs UMIyJIbca U PEaKTUBHOE JBHKEHHE.
IoTeHnuanpHass W KUHETHYEeCKass DHEPTHs. 3aKOH COXpPaHEHHUs
MexaHndeckoil sHeprun. Pabota u MommHoOCTs. MexaHHUecKue
kosneOanus. Ilepmom w dYactoTa KoyieOaHwil. MexaHWUYecKue
BosHBL. CBOMcTBa BOJH. 3BYKOBBIE BOJHBL. YIJBTPa3ByK M €ro
UCTIOJB30BaHUE B TeXHMKe M MeaunuHe. OCHOBHBIE MOJIOKEHHS
MKT u wux omnsiTHoe oOocHOBaHHE. BpoyHOBCKOe MABHIXKEHHE.
Huddysmua. Pasmepsr 1 Macchl MoNeKyd u aToMoB. KamunsipHsie
aBneHMs. TemnoeMKocTb. Temnoo6MeH. 3aKOHBI TePMOIUHAMHKH.
TemsoBble [BuUraTeM ¥ OXpaHa oOkpyxawmeid cpeasl. KII
TEIUIOBBIX JIBUTATEJEH

DNeKIpUYecKoe B3aUMOJeEHcTBHE. DJIEeMEHTApHBIN 3apsi. 3akoH
KynoHna. JusnexTpudeckas MIPOHUIIAEMOCTh Cpepl.
DNEeKTpOCTaTHYECKOE noJie. HanpsixeHHOCTS. IIpunnun
CyNepIo3uLuU noJIeH. I'pachuueckoe n3o0paxeHue
3JEKTPUYECKUX IOoJIeH. MarHuTHoe moje nocTOSHHOIO MarHuTa U
INEKTPUYECKOTO TOKa. MarHuTHas WHIyKIHsS, MarHUTHBIA THOTOK.
SIBneHue anekTpoMarHuTHOM MHAykuuu. 3akoH OMa s yuyacTka
nenu. KpaTkas ucropus pasBUTHS NPEACTABICHUM O IPHUPOJIE
cBeTa. DJEKTPOMArHWTHAs NPHPOJA CBETa. 3aBHCHMOCTb MEXKIY
JUIMHOH BOJHBI ¥ YacTOTOH DJJICKTPOMArHUTHOTO W3JIyYCHHUS.
3akoHBl OTpakeHHs U TmpenomieHus cBeta. Dotorpdexr u
KOPIyCKyJsIpHBIE cBoiictBa cBeta. CIpoeHMe aTtomMa U €ro
mianerapHas mojenb. l[unote3a [lnanka. Ilormomenuve wu
ucmyckanue cBeta atomoM. CrpoeHue aToMHOro  sjpa.
PamoakTuBHBIE M3MydeHMs M HMX BO3AEHCTBUE HAa IKHUBBIE
OpraHm3Mbl. DHEpIus pacUielIeHHs aTOMHOTO sapa. SlnepHas
sHepretmka. Hama  3BesmHas  cuctrema  —  [amakrtuka.
beckoneunocts Bcenennoi. IloHsiTHE O KOCMOJIOTHH. DBOMIOLUS
3Be3n. Oueprus CosHua u 3Be3n. llpoucxoxaenue CoHedHOU
CHUCTEMBHI.

P,V

Paznen 2. Xummus

IIpemmer xumun. BemectBo. AtoM. Monekyna. XuMuueckun
NeMEeHT M (QOPMBI ero cymiectBoBaHus. [IpocTble U CIOKHBIE
BemectBa. OtkpsiTue Ilepmomuueckoro 3akoHa. Ilepuommueckast
cuctemMa xumudeckux 3nemMeHToB [[. M .MenneneeBa. 3HaueHue
Ilepuoguueckoro  3akoHa U Ilepuoguueckodl  CHUCTEMBI
xuMmudeckux snemeHToB JI. M. MenneneeBa mnst pa3BUTUSL HayKd
U TIOHMMAHUS XAMHUYEeCKOH KapTuHbl Mup. KoBaneHTHas CBS3b:
HemoJsipHas W noisipHas. MonHas cBs3b. KaTHOHBI M aHHOHEI.
Merammmueckast cBsi3b. Bojopoanast cBsa3b. Boaga B mpupoge,
OBITy, TeXHHKE M Ha Npou3BoicTBe. Dusnueckue U XUMHUYECKHE
CBOMCTBA BOMBI. 3arpsi3HUTENIM BOABI M CIIOCOOBI OYHMCTKH.
XKectkas Bojga u ee ymsrdenue. OnpecHeHHe BOJbl. ATperaTHble
COCTOSIHUSL BOJBI U €€ IepexoJpl M3  OIHOTO arperatHoro

P,V
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coctosiHUs B npyroe. [loHsTe 0 XuMHuUecKOil peakiuu. THIIBI
XUMU4YecKuX peakuuit.  CkopocTs peakuuu U (DAaKTOphl, OT
KOTOPBIX OHA 3aBUCHUT. TermnoBoil 3P (PeKT XUMUYECKOH peaKiu.
Xumudeckoe paBHoBecue. OKCHABI, KHUCIOTHI, OCHOBAHUS, COJH.
XUMHUYECKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
COEIMHEHUH B CBETE TEOPHU DJIEKTPOJMTUYECKON MCCOLMUAINU.
OO0ue ¢usnueckue M XUMUYECKHe CBOHCTBa MeTamioB. OOmas
XapaKTepHUCTUKA IJABHBIX IOJTPYNI HEMETAUIOB HAa HMpHMeEpe
rajJoreHoB. BakHeWmme coeIHEHUS METAUIOB M HEMETalIOB B
OpUPOJE M XO3IUCTBEHHOH pesTenbHOCTH. OCHOBHBIE MOHSTHS
OpraHM4eckoll XUMHUH M TEOpUs CIPOEHHS OpraHHYECKHX
coequHenuil. IlonsTue uzomepuu. Yrnesonoposl. IIpenensusie u
HeTIpeieNbHbIE  YTIICBOIOPOAEl. IIpiMeHeHHe YTICBOIOPOIOB B
opraHm4eckoM  cHHTe3e. IIpenenpHble W HENpeleNnbHbIE
yrmeBogopoapl.  IIpupoaHble  HCTOYHUKH  YITIEBOJOPOJIOB.
VYrneBogopoasl Kak OCHOBA MEXAYHapOJHOTO COTPYAHHYECTBA H
BaXHeHmmi  mcToyHWK  QopmupoBanus  Orompkera  PO.
Kucnoponconepxaiye opraHudeckde BeEILIeCTBa. CrupTsl,
KapOOHOBBIE KHCJIOTBI M CJOXHBIE 3(UPH: UX CTPOCHHE H
XapaKTEepHBIE XUMHYECKHE CBOJCTBA. IIpencraButenu
KHCIIOPOJICOJIEP)KAIIUX OpPTraHUYEeCKUX COEIAMHEHUH: METUIIOBBII
U OTUIOBBIM CHUPTHI, IUIEPHUH, YKCyCHas KucioTa. XKHphl Kak
cloXHble A(QUPBI.  ANKOTOJM3M H €ro OTpa)KeHHE B
IIPON3BEACHAAX Xy I0>KECTBEHHOH JUTEpaTypel U
n300pa3sUTENIFHOTO  MCKyCCTBA. AMUHBI, aMHUHOKHUCIIOTHI, OEJKH.
Crpoenue n 6uosornueckas GyHKuust 6enKkoB. XUMHUS U OPTaHU3M
yenoBeka. XHUMHUYECKHE DJEMEHThl B OpraHH3Me ueloBeKa.
Oprannyeckue ¥  HeopraHudeckue BemecTsa. (OCHOBHEIE
KU3HEHHO HEOOXOIMMBIC COCIMHEHHS: OCJIKH, YIJIIEBOJBI, JKUPHI,
BUTAMUHBI. YTIIEBOJbl — IJIABHBII UCTOYHHMK YHEPTHU OPraHU3Ma.
Ponp xupoB B opranusme. XOJIECTEpUH U €T0 POJIb B 30POBbE
4eoBeKa. MMUHEpaNbHBIE BENmECTBA B MPOAYKTAX MHTAHUS,
nuieBbie go6aBku. COalaHCHPOBAaHHOE THTAHUE.
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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.
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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).

IMpumeuanne: T — TecTupoBanue, P — Hanucanme pedepara, Y — yctHsli onpoc, KP — koHTpopHas pabota

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 g yuactka uenw.|IIP, V, JIP,
W3yueHue sBIEHUS 3JIEKIPOMArHUTHOM MHAykuuu. Mcnoiab3oBaHue T
dotoadpdexra B Texumke. HaOmomeHne W perucTpanuyl 3apspKCHHBIX
yactil.  TepmosiaepHbli  cuHTe3.  W3mepeHuss  JmHEWKON U
LITAHTEHIUPKYJIEM.

2. Paspen 2. Xumusa |[Ipupoma xumudeckoil cBa3u. XHUMHYECKME CBOICTBA KHUCIOT U
ocHoBanuid B cBere TOJ[. OOmas xapakTepucTHka MeTawioB. OOmiasy
XapaKTepUCTUKAa TIJaBHBIX MHOATPyNn HemeTawioB Ha npumepe| 1P, V, KP,
rajoreHoB. OOmas xapakTepucTuka yriaesogopomoB. Cpoiictea wu| 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 oOpraHu3Ma (oHToreHe3). OpraHusM  — eIHHOC
nenoe. MHoroo6pasue opraHu3MoB.I UOTE3bl MPOUCXOXKACHUS KHU3HU.
VYcnokHeHHe KHMBBIX OpPraHu3MoB Ha 3emuie B mpoiecce sBomonun.| [P, T, JIP
AHTponoreHe3 # €ro 3aKOHOMEPHOCTH. JloKa3aTenbCcTBa POJCTBA
9eloBeKa € MICKOTHMTAIONIMMH  JKHBOTHBIMH. [I3ydeHuWe CTpoeHHS
paCTUTENbHOM M JKMBOTHOW KiIeTKH. M3yueHHe 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,

[lepeuenp yueOHO-METOANUECKOTO 0OECTIeYEHHUS UCUUIUIMHBI IO BBITOJIHEHHIO

TEMBI CaMOCTOSITeTIbHOW PabOThI
Paznen 1. ®usuka
Tuxomupoa C. A. ®usmka. 10 . : yueOHuK. ba3oBblii U yriayOJeHHBIH YpOBHHU /
1 Mexanuka

Tuxomuposa C. A., SAsopckuit b. M. - M. : Mremo3uHa,2015. - 312 c. - (®I'OC).

2 MonekymsipHast ¢u3nka u
TepMOJMHAMHKA

Bumnskosa, E. A. ®usnka :
[@nextponHbIii pecypc]. — OnektpoH.jaH. — M. : HspatensctBo "JlaGopaTopus
3Hanmit", 2015. — 339 ¢. — Pexum noctyma: http://e.lanbook.com/book/66347
Kysnemnos, CUM. CrnpaBouHHK 1O (HU3MKE

K. Poro3un. - Tomck : M3natensctBO TOMCKOTO MOJMTEXHHYECKOTO YHHUBEPCHUTETA,
2014. - 220 c. : w1, Ta0s., cxeM. - bubmorp. B kH.. - ISBN 978-5-4387-0443-0 ; To
ke [Dnektponnsiii pecypc]. - URL: //biblioclub.ru/indexphp?page=book&id=442117
Tuxomuposa C. A. ®usmuka. 10 k1. : ydueOHHK. Ba3oBwlif U yriayOneHHBIH ypoBHHU /
Tuxomuposa C. A., SIBopckuit b. M. - M. : Maemo3mHa,2015. - 312 c. - (I'OC).

cOoopuuk 3amad : E['D, ommMmmuajel, Sk3aMeHbl B BY3.

: yuebHoe mocobme / C.U. Ky3neros,

3 DrexTpoaMHaMHUKa

Tuxomupoa C. A. ®usmka. 11 i : yueOHuK. ba30oBbIii U yriIyOJIeHHBIH YpOBHHU /
Tuxomuposa C. A., SABopckuit b. M. - M. : MHemo3uHa, 2015. -319 c. - (®I'OC).

4 Ctpoenue atoma u
KBaHTOBas (hH3UKa

Tuxommuposa C. A. ®msmxka. 11 k1. : yueOnuk. ba3oBblif n yriyOneHHBIH ypoBHH /
Tuxomupona C. A., SABopckuit b. M. - M. : MHemo3uHa, 2015. -319 c. - (®I'OC).

5 DBoJIOIMSA BCEIEHHOM

Tuxomuposa C. A. ®usmka. 11 k1. : yuyeOHuk. ba3oBblil u yriyOneHHbIH ypoBHH /
Tuxomuposa C. A., SIBopckuit b. M. - M. : Muemo3una, 2015. - 319 c. - (®I'OC).

Paznen 2. Xumusa

OcCHOBHBIE TOHITHS K

3aKOHBI XUMHUH

labpuensn, O. C. Xumus : y4eOHUK i CTYJIEHTOB 00pa30BaTeNbHBIX YUpEKICHUN
CIIO / O. C. T'abpuensH, . I'. OctpoymoB. — 12-e u3n., ctep. — M. : Akagemust, 2014.
— 336 c. : [16] n. uB. mwn. — (Ilpod. obOpazomanme). — (OOmEOOpa3OBaTEILHBIC
mucturuiab). — ISBN 978-5-4468-1080-2.

[lepnomnueckuii 3akoH

Ceupugos, B. B. EctectBo3nanue : yuebHoe nocobue mis CIIO / B. B. CBupunos, E.

W. Ceupugosa ; mon pen. B. B. CupumoBa. — 3-¢ m3n., ucop. u jgom. — M. :
WznarensctBo  FOpaiit, 2018. — 310 c. — (Cepus IpodeccuonansHoe
obpasosanue). — ISBN 978-5-534-10099-0. — Pexum pmocryma Www.biblio-

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

EctectBo3nanme. 11 wmacc. baszossiit yposens: yuebHuk / O. C. I'abpuemsn, U. T'.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3f, ucnp. — M. : JIpoda, 2015. — 334 ¢c. —
ISBN 978-5-358-14599-3.

CrpoeHue BelecTBa

EcrectBo3nanue. 10 kinacc. ba3oBbiit ypoBens : yuebnuk / O. C. I'abpuemstn, W. T'.
Octpoymos, H. C. Ilypsimesa u ap. — 3-e usgd, crep. — M. : [Ipoda, 2015. — 334 ¢c. —
ISBN 978-5-358-13366-2.

Bopa. PactBops!

EctectBo3nanue. 11 kiacc. basoBbiit ypoBenn: yuebnuk / O. C. I'abpuemnsn, W. T.
Octpoymos, H. C. IlypsimeBa u ap. — 2-e¢ usfd., ucnp. — M. : [Ipoda, 2015. — 334 c. —
ISBN 978-5-358-14599-3.

XUMUYECKUE peaKIuu

Huxutrna, H. T. O6mias u Heopranwueckas xumust. B 2 4. Hacte 1. Teopetnueckue
ocHOBHI : yuebHuk u npaktukyMm mmst CIIO / H. I'. Hukutuna, B. . I'pebenpkoBa. —
2-e usn, nep. u gon. — M. : WzmatensctBo FOpaiit, 2018. — 211 ¢. — (Cepus :
IMpodeccuonanmpnoe obpazoBanue). — ISBN 978-5-534-03676-3. — Pexum nmoctyma :
www.biblio-online.ru/book/F125F8D 2-7D9B-4B29-82F 2-589EF92A 3030

CyBopoB, A. B. OOmiast u Heopranuyeckas xuMmMus. Bompockl u 3amauu : yuyeOHOe
nocobue mus CIIO / A. B. CyBopos, A. b. Hukonbckuif. — 2-¢ u3A., UCp. U JOT. —
M. : WsmatenbctBo IOpaiit, 2018. — 309 c. — (Cepus
00pa3oBaHue). ISBN  978-5-534-07903-6. Pexxum  mocTyma
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

: TIpodeccrnonampHoe
www.biblio-

Knaccudukarms

EcrectBo3nanme. 11 kiacc. baszoBerit yposenn: yuebnuk / O. C. 'abpuemnsH, WU. T.
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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

HEOPTraHWYEeCKUX
COCMHEHUH

Octpoymos, H. C. IlypsimeBa u ap. — 2-e¢ usf, ucnp. — M. : [Ipoda, 2015. — 334 ¢c. —
ISBN 978-5-358-14599-3.

MeTamisl U HeMeTaJUIbI.

EctectBo3nanue. 11 kinacc. ba3oBbiit ypoBens : yueOnuk / O. C. I'abpuensn, U. T'.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ usf, ucnp. — M. : [Ipoda, 2015. — 334 c. —
ISBN 978-5-358-14599-3.

EctectBo3nanue. 10 kiacc. baszoBbiit ypoBens : yuebuuk / O. C. I'abpuensn, W. T.
Octpoymos, H. C. Ilypeimesa u np. — 3-e u3n, crep. — M. : [lpoda, 2015. — 334 c. —
ISBN 978-5-358-13366-2.

YIICBOAOPOTEL. EctectBo3nanme. 11 kmacc. basoBbiii ypoBHb: yueOnuk / O. C. I'abpuemnsn, W. T.
Octpoymos, H. C. Ilypsimesa u np. - 2-¢ u3n., ucmp. - Mocksa: JIpoda, 2015. - 334 c.
- ISBN 978-5-358-14599-
EctectBo3Hanme. 11 wmacc. baszoswiii yposenb: yueOnuk / O. C. T'abpuemsn, U. T.
Kucnoponconepxamniue

OPraHN4YCCKUEC BCUICCTBA

Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3fd, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.

A3oTconepixaiue
OpPraHUYECKUE COCIUHCHHUS

EcrectBo3nanue. 10 kiacc. baszoBerit yposens : yueOHuk / O. C. I'abpuensu, W. T.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usz, crep. — M. : [Ipoda, 2015. — 334 ¢c. —
ISBN 978-5-358-13366-2.
EctectBo3nanme. 11 xmacc. basosenii ypoBHb: yuebHuk / O. C. I'abpuemsn, U. T.
Octpoymos, H. C. TlypsimeBa u ap. - 2-e u3a., uctp. - Mocksa: JIpocda, 2015. - 334 c.
- ISBN 978-5-358-14599-

XUMHUS ¥ KU3Hb. XUMUS B

Huxutuna, H. I'. OOmast u Heopranuueckass xumus. B 2 4. Yacts 1. Teopetnueckue
ocHOBHI : yueOHuK u npaxtukyMm mit CIIO / H. I'. Hukutiaa, B. U. I'pebenbkoBa. —
2-¢ u3n, nep. u gon. — M. : MzmatensctBo IOpaiit, 2018. — 211 ¢. — (Cepus :
IMpodeccuonanmpuoe obpazoBanue). — ISBN 978-5-534-03676-3. — Pexum nmocrtyma :
www.biblio-online.ru/book/F125F8D 2-7D9B-4B29-82F 2-589EF 92A 3030

Oerty CyBopoB, A. B. O06mas u HeopraHmueckas xuMusa. Bompochl u 3amaum : ydeOHOE
nocobue mus CIIO / A. B. CyBopos, A. b. Hukonbckuil. — 2-¢ W3., UCTIP. H JIOTL. —
M. : MzpmatenbctBo IOpaiit, 2018. — 309 c¢. — (Cepus : IlpodeccroHansHOe
obpazoBanne). — ISBN 978-5-534-07903-6. — Pexum moctyma : www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D 082
Paznen 3. buosnorus
. EctectBo3nanme. 10 kiacc. ba3oBeiit ypoBens: yueonuk / O. C. T'abpuensn, U. T.
Octpoymos, H. C. Ilypeimesa u np. — 3-¢ u3f, crep. — M.: [lpoda, 2015. — 334 c. —
Beenenue ISBN 978-5-358-13366-2.
EctectBo3Hanme. 11 wmacc. bazomerit ypoBens: yueOonuk / O. C. I'abpuemsn, W. T.
Octpoymos, H. C. Ilypeimesa u np. — 2-¢ u3n., ucnp. — M. : [Ipoda, 2015. — 334 c. —
ISBN 978-5-358-14599-3.
EctectBo3Hanme. 10 wiacc. baszoBwiit yposenb: yueOnuk / O. C. INabpuensH, U. T.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usfd, crep. — M.: Jlpoda, 2015. — 334 ¢. —
Kretxka. ISBN 978-5-358-13366-2.
EctectBo3Hanme. 11 wmacc. basomerit yposens: yuebnuk / O. C. I'abpuemsn, 1. T.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3f, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.
EctectBo3nanme. 10 xmacc. ba3zoBsiit yposens: yueOnuk / O. C. I'abpuemsn, U. T'.
Octpoymos, H. C. Tlypsimesa u ap. — 3-e usf, crep. — M.: lIpoda, 2015. — 334 ¢. —
Oprasuan ISBN 978-5-358-13366-2.
EctectBo3Hanue. 11 knacc. ba3zoBeiit yposeHb: yueOnuk / O. C. I'abpuensH, U. T.
Octpoymos, H. C. Ilypeimesa u ap. — 2-e uzg., ucnp. — M.: JIpoda, 2014. — 334 c. -
ISBN 978-5-358-14599-3.
EctectBo3nanue. 10 wnacc. baszoswiit ypoBenb: yueonuk / O. C. T'abpuensn, U. T.
Bz Octpoymos, H. C. IlypermeBa u np. — 3-¢ u3n., crep. — M.: [Ipoda, 2015. — 334 c. —

ISBN 978-5-358-13366-2.
EctectBo3nanme. 11 wiacc. ba3oBerit yposenn: yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, H. C. Tlypsimesa u ap. — 2-e¢ u3f, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
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ISBN 978-5-358-14599-3.

EctectBo3nanme. 10 kmacc. bazomwiit yposens: yueOnuk / O. C. 'abpuensn, U. T.
Octpoymos, H. C. Ilypermea u np. — 3-¢ u3n., crep. — M.: [Ipoda, 2015. — 334 c. —
OKOCUCTEMBI 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¢ u3fd, ucnp. — M.: JIpoda, 2015. — 334 ¢. —
ISBN 978-5-358-14599-3.

Kpome nmepeuyuciieHHbIX HWCTOYHHMKOB  YYaIIMHCS MOXKET  BOCIOJIb30BaThCS
MIOUCKOBBIMU CHUCTEMaMU ceTH MHTepHET Mo TeMe CaMOCTOSITeIbHON paboThI.

Hns OCBOEHUS JTCTITUTAHBI u CaMOCTOSITEJILHOTO BBITIOJTHSHUS
NPEyCMOTPECHHBIX y4eOHOW MporpaMMoil Kypca 3aJaHuid MOYXET OBITh HCIOJIb30BAaHO
cieaymooniee yueOHo-MeToAMIecKoe 00ecTieueHue:

-METOJAMYECKIE PEKOMEHIAIMHM K BBIMOJHEHUIO JTa0OpaTOpHBIX paboT;

-METOIMYECKIE PEKOMEHIAIMA K CaMOCTOSTEIbHON pabore.

Hawanom opranmaimu mo00# caMOCTOSITENbHON pabOThl JOJKHO OBITh TPHBUTHE
HAaBBIKOB M YMEHHH TpaMOTHOW paboThl C y4eOHOW W HAydHOW JUTEpaTypol. ITOT
NpoLIeCC, B TIEPBYID OYEpeab, CBS3aH C HAXOXKIACHUEM HEOOXOAMMOM /il YCIEIIHOTO
OBNIAJIcHWSI  y4eOHBIM  MaTepuajioM  JIUTEpaTypol.  YdUamuics  JIOJDKEH  yMETh
N0JIb30BaThCsl POHAAMU OUOIMOTEK M CIPABOYHO-OMOIMOrpadh MIECKUMH HM3JJaHUSIMU.
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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

. Kom.
INo Tema Busbpl npuMeHseMbIX 00pa30BaTeIbHBIX TEXHOJIOTHHA
qac
KoMmbroTepHbIE CUMYJIIIUN, pa300p KOHKPETHBIX
1 [Mexanuka N p YA, p p P 2
CUTyaluii, TPyIIOBbIEC JUCKYCCUU
b MosekysipHas Gpusrka u KoMIproTepHBIE CHMYJISILIUH, Pa300p KOHKPETHBIX )
TepMOIMHAM HKa CHUTyalluii, TPyNIIOBbIE AUCKYCCUH
KoMmIproTepHbIE CHUMYJISILIUH, Pa300p KOHKPETHBIX
3  [DnextpomiHamuKa . P yipH, p P KOHKD 2
CHUTYyaluii, TPy INOBbIC JUCKYCCHU
Kommnsrote ec a300p KOHKpe
4 |CtpoeHue atoMa U KBaHTOBasi (u3MKa M VT PHBIC CHMY LM, P P KOHKpETHEIX 2
CHUTyaluii, TPyIINOBbIE JUCKYCCHU
. KommbroTepHble CUMYJISIIINH, pa300p KOHKPETHBIX
5  |9BoOIUS BCEIICHHOM . 2
CHUTyalluii, TPyIOBbIEC JUCKYCCHU
KoMmIproTepHBIE CHMYJISIIIUH, Pa300p KOHKPETHBIX
6  |OcHOBHBIEC MOHSATUS U 3aKOHBI XUMUH . . 2
CHUTyaluii, TPyIIOBbIEC UCKYCCHU
7 IMepuommeciuii saxon KOMHBIO;FepHLIe CUMYJIILIMH, Pa300p KOHKPETHBIX 5
CHUTyalluii, TPyHIOBbIEC IUCKYCCHU
KoMIproTepHbBIE CUMYJISILIUH, Pa300p KOHKPETHBIX
8  |CipoeHue BemiecTBa . P Y P P KOHKD 2
CHUTYyaluii, TPyINOBbIC JUCKYCCHU
KoMmIproTepHbIe CUMYJISILIUH, pa300p KOHKPETHBIX
9 [Boma. PacTtBOpHI . p M P p P 2
CHUTyaluii, TPy INOBbIEC AUCKYCCHU
KommproTepHble CUMYISIINH, Pa300p KOHKPETHBIX
10 [XuMmMudeckue peakiuu N P YA, P p p 2
CHUTyaluii, TPyINOBbIEC JUCKYCCHU
11 Knaccudukanusi HeOpraHHIECKUX KoMmIproTepHbBIC CHUMYJISIIINH, Pa300p KOHKPETHBIX ’
coeTMHEeHUH CUTyallMi, TPYIIOBbIE TUCKYCCUU
[KoMIbroTepHBIE CHMYyJISIIUH, Pa300p KOHKPETHBIX
12 |MeTta)ulbl U HEMETAJUIBL. . 2*
CUTyaluii, TpyIIIOBbIE UCKYCCHH
KoMmIbloTepHbIE CUMYJIIALUH, pa300p KOHKPETHBIX
13 [Yrrieosopospr. CHTyaIii, TPYIOBBIC AUCKYCCUH 1
14 Kucnopoaconepsxaiuie opranudeckue |[KOMIbIOTEpHBIE CUMYIAINH, Pa3o0p KOHKPETHBIX 5
BelecTa. CUTyaluii, TPyIIOBbIEC JUCKYCCUH
15 IA30TCOIEpKALINE OPTAaHUUECKHE KoMIbroTepHBIE CUMYJISIIUH, Pa300p KOHKPETHBIX 1
COoeIMHEHMS CUTyaluii, TPyIIOBbIEC JUCKYCCUU
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KoMTpIOTEpHBIE CHMYISIIAN, pa300p KOHKPETHBIX

16 [XuMus | KU3Hb. XUMHS B OBITY . 2
CUTYalUi{, TPYIHIOBEIC AUCKYCCHU
KoMIIBIOTEpHBIE CUM YILIIHH, Pa300p KOHKPETHBIX
17 |BBeneHue . P Y P P KOHKP 2
CHTyaluii, TpyIIOBbIEC JUCKYCCHUH
KoMIbIOTepHBIE CUMYJIISIMH, pa3dop KOHKPETHBIX
18 [KieTka. . 1
CUTYaLUii, TPYIHIOBBIC AUCKYCCHU
[KoMIIBIOTEpHBIE CUM YIBIIHHN, Pa300p KOHKPETHBIX
19 |Opranusm . P Y > Pasbop KOHIp 2
CUTyaluii, TPyIIOBbIC JUCKYCCUH
KoMIIBIOTEpHBIE CUMYJIIHHU, Pa300p KOHKPETHBIX
20 |Bun N 2
CUTYaIUii, TPYIIIOBBIC AUCKYCCHU
[KoMMbroTepHbIE CHMYJBSIUH, Pa300p KOHKPETHBIX 1
21 [DxocucTeMsr CUTyalldii, TPYIIIOBLIE AUCKY CCHU
Hroro mno kypcey 38
B TOM YMCJIe HHTEpAKTUBHOE OOyueHue* 2%

3.2.00pa3oBaresibHbIEe TEXHOJIOITMH NPH MPOBEACHUH NMPAKTHYECKUX 3aHATHI
(;1aboparopHbIX padoT)

Ne [ Tema 3ansaTus Buzpl npumeHsieMbIXx 00pa3oBaTeIbHBIX Ko
TEXHOJIOTHUH qac
1 VccnenoBanne JBIKEHUS Tella IMOA AeHCTBHEM KoMmproTepHBIE CUMYISIINAH, pa3oop 2
MOCTOSTHHOM CHJIBI KOHKPETHBIX CUTYallUi, TPYIIIOBEIC AUCKY CCHH
2 V3yueHne 3aKOHA COXpAHCHHS UMITYIIbCa U KoMmbproTepHBIE CUMYILIIUH, pa3oop 2
PEaKTUBHOTO IBWKECHUS KOHKPETHBIX CUTyalluil, [PYIIOBBIE TUCKYCCUU
3 N3mepeHus IMHEHKOW U I TAHTCHITUPKYJIEM KoMmproTepHBIE CHMYISIINAH, pazoop 2*
KOHKPETHBIX CUTYallUi, TPYIIIOBEIC AUCKY CCHH
4 W3mepenus mMHEHKON U IITAHTEHIUPKYJIEM KommproTepHbIe CUMYIIILUH, pa3oop 2*
KOHKPETHBIX CHUTYalldil, TPYIIOBBIE IMCKYCCUU
5 W3mepenue BIaXxHOCTH BO3IyXa KoMmbproTepHBIE CUMYISIINH, pazoop 1
KOHKPETHBIX CUTYallUii, TPYIIHIOBBIC AUCKY CCHH
6 V3MepeHue NOBEPXHOCTHOTO HATSHKEHHs KUIKOCTH | KOMIbIOTepHBIEC CUMYIISIIKH, pa3oop 2
KOHKPETHBIX CHUTYaIldil, TPYIIOBBIE MCKYCCUU
7 Vsyuyenne 3axkoHa OMa [U11 y9acTKa Iemn KoMmproTepHBIE CUMYISIINH, pazdoop 1
KOHKPETHBIX CUTYaLlUii, TPYIIHIOBBIC AUCKYCCHH
8 W3yduenue siBNeHUS SNEKTPOMArHUTHOW WHAYKIMU | KoMmbroTepHbIe cUMYyISmu, pazoop 2
KOHKPETHBIX CHUTYaIldil, TPYIOBBIE MCKYCCHU
9 Hcnonb3oBanne Gotoddexra B TEXHUKES KoMmbIoTepHBIE CUM YUK, pa3oop 2*
KOHKPETHBIX CUTYallUii, TPYIIHIOBBIC AUCKYCCHH
10 |HaGmoneHue u peTHCTpaINK 3apsDKEHHBIX yacTHl] | KoMmbroTepHBIE cUMYISIINH, pa3oop 1
KOHKPETHBIX CHUTYaIlUil, [PYIOBBIE IMCKYCCUU
11 | TepMosimepHBIH CUHTES KoMImbloTepHBIE CUM YUK, pa3oop 2*
KOHKPETHBIX CUTYaLUii, TPYIIHOBBIC AUCKYCCHH
12 |TIpupona XMMUYIECKOU CBSI3U KommbroTepHBIE CUMYIIIUH, Pa30op 1
KOHKPETHBIX CHUTYaIlUil, TPYIOBBIE IUCKYCCUU
13 | OmpeneneHue XECTKOCTH BOJIBI KoMmproTepHBIE CUMYIIINH, pazdop 2
KOHKPETHBIX CUTYaLUii, TPYIIIOBBIC AUCKYCCHH
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14 | XuMudeckue cBOMCTBA KMCIOT U OCHOBAaHUI B KoMmIbroTepHbIe CUMYJBILAH, pa30op 2
ceere TO/J] KOHKPETHBIX CUTyaluil, [PyIIOBbIE JUCKYCCUU
15 | O6mas xapakrepucTnka MeTammioB. O0mas KoMmbroTepHBIE CHMYISIINAH, pazoop 2
XapaKTePUCTHKA IJIABHBIX MOJTPYIIT HEMETAJUIOB KOHKPETHBIX CHTyalHi, IPyIIIOBbIE IMCKYCCHI
Ha IpUMepE rajoreHoB.
16 | O6mas xapakTepHUCTHKa YITIEBOIOPOJIOB KoMmbroTepHBIE CUMYISIIAH, pazoop 2*
KOHKPETHBIX CUTYaIlHi, TPYIIOBEIC CKYCCHU
17 | CgoiicTBa M MpUMEHEHUs CIUPTOB, KapOOHOBBIX | KoMmmbloTepHBIE cCUMYIIIINY, pa3oop 2
KUCJIOT U CJIOXHBIX 3(HUPOB. KOHKPETHBIX CHTyalHii, IPyIIIOBbIE MCKYCCHI
18 | Xwusasg npupona kak 00BEKT H3yUCHUS OHOIOTHH KoMmbroTepHBIE CUMYISIINAH, pazoop 2*
KOHKPETHBIX CHUTyalui, TPYNIOBEIE IUCKYCCHH
19 | PazMHOXeHHE OpPraHU3MOB, €ro GOpPMBI 1 KomIbroTepHble CUMYJBSIIAH, pa3oop 2*
3HaueHue. VIHAMBUy albHOE Pa3BUTHE KOHKPETHBIX CHTyallii, IPyIIIOBbIE IMCKYCCHU
MHOTOKJIETOYHOTO OpraHm3Ma (OHTOTeHE3).
20 |HW3yueHme cTpOCHHS PACTUTCIHLHON M KUBOTHON KoMmbroTepHBIE CUMYISIINAH, pazoop 2
KJIETKU KOHKPETHBIX CHTyallli, rPyIIOBbIE MCKYCCHI
21 |[Opramusm — emuHOe 1en0e. MHOTOOOpA3ue KoMmbroTepHBIE CUMYISIIAH, pazoop 2*
OpTaHHU3MOB KOHKPETHBIX CUTYaIlUi, TPYIIHIOBEIC ACKY CCHH
22 |I'mmoTe3sl NMPOUCXOXKICHUS KU3HU. YcnoxHeHue | KommnbroTepHble cumyisinuu, pa3doop 2
JKMBBIX OPraHM3MOB Ha 3eMile B Ipoliecce KOHKPETHBIX CHTyalli, rpyIIOBbIE MCKYCCHU.
IBOJIIOIIMU. AHIPOMOTEHE3 U €ro KoMMyHHKaTHUBHbIE TPEHUHTU
3aKOHOMEpHOCTH. J[oka3aTenbcTBa POJICTBA
YeJI0BEKa C MIICKOTTUTAIOMNMH JKUBOTHBIMHU.
23 | UzyueHue npucrnocoOIeHHOCTH OPTaHU3MOB K KomIbroTepHble CUMYJBIAH, pa3oop 2
cpene oOUTaHHS KOHKPETHBIX CHTyallHii, IPyIIIOBbIE IMCKYCCHU
Hroro mo kypcy| 34
B TOM YHCJIC HUHTEPaKTHBHOE 00OydeHue* | 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,

yaeOHass MeOelb,

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

JESATEeIbHOCTU TI0 €CTECTBEHHO-HAYYHBIM JUCLIMIUIUHAM,
HarJAIHBIE TIOCOOMS (MYJSDKM YEJIOBEUYECKHX OpraHoB, peiibeHble MocoOus
YEJIOBEYECKHX OPraHOB, CKEJIET Ha IITaTHBE),

4.2 IlepeyeHb HEOOXO0AMMOI0 IPOrPAMMHOI0 O0ecIeYeHUs

1.7-zip (nmumen3ust Ha anri. http://mamw.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%b8%d1%86%d0%h5%d0%bd%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 f0CTYTIC)
8. MozillaFirefox (muuemsus - https://www.mozilla.org/en-US/MPL/2.0/)
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S.IHEPEYEHb OCHOBHBIX U JOINOJHUTEJIBbHbBIX
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. : WMsparenbctBo HOpaiir, 2018. — 310 c. — (Cepus : IlpodeccuonanbHoe
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. Ilypsiuesa u ap. — 3-e m31., crep. — M. : [Ipoda, 2015. — 334 c.
—ISBN 978-5-358-13366-2.

3. EcrectBo3nanme. 11 kmacc. bazoBsiii ypoBHs: yueOnuk / O. C. ['abpuensn, 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. Apytionstn. — 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 ocHoBBl : yueOHuMK u mpaktukym ans CIIO / H. I'. Hukuruna, B. U.
['pebenpkOoBa. — 2-€ W31., Tiep. U gomn. — M. : M3garensctBo Opaiir, 2018. — 211 ¢. —
(Cepus : IlpodeccmonanpHoe obOpazoBanme). — 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, ommmmmanbl, 35K3aMEHBI B
By3. [OnekTpoHHbIi pecypc]. — OnextponjgaH. — M. : MzgarensctBo '"JlabGoparopus
3Hanuit", 2015. — 339 ¢. — Pexum goctyma: http://e.lanbook.com/book/66347

5. MKOHHMKOBA, H. n. Konnenmmn COBPEMEHHOTO €CTECTBO3HAHN
[Onextponnsiii pecypc]| :yueb.mocodue / H. M. UkonnukoBa. — 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. [lepuoauveckue U3IaHUS

1 Bomnpocst €CTECTBO3HAHUS. — URL:
https://e.lanbook.com/journal/2310#journal_name

2 Becrmmk BI'Y. Cepus 2. Xwmwsa. buonorusa. T'eorpapums. - URL:
https://e.lanbook.com/journal/2496#journal_name

3 Becthux MocCKOBCKOTO YHHUBEPCUTETA. Cepus 02. XuMusl.
URL:https://dlib.eastview.com/browse/publication/9065/udb/890

4 Becthuk Cankt-IletepOyprckoro ynmuBepcureta. ®dmsmka um xumuma. — URL:

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

5 Bectauk HOxHO-YpanbCckoro rocyaapcTBEHHOro yHuBepcureta. Cep. Xumus. —
URL.: http://elibrary.ru/contents.asp?titleid=28120.

5 Becthuk lIckoBckoro rocynapctBeHHoro ynuBepcureta. Cepus: EcTecTBeHHbIE
u ¢pmuko-mareMarndeckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .

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

5.4. UuTepHeET-pecypchl

1. OBC «YnuBepcuretrckas Oubsmorexka ONLINE» [yueOHble, Hay4dHblE 3/1aHUS,
MEPBOUCTOYHUKH, XYJOKECTBEHHbIC TPOM3BEACHUS PA3IMYHBIX W3ATENILCTB; JKypHAJIbI;
MYJbTUMEIUMHAS KOJUISKIMA: ayJUOKHUIH, ayauo(ailiibl, BUACOKYPCHI, HHTEPAKTUBHBIE
KypChl, OKCMpPECcC-TIOATOTOBKA K OSK3aMEeHaM, TMpEe3eHTalMy, TEeCThl, KapThl, OHJIANH-
SHIMKJIOTIE TUH, CJIOBapH| : Caur. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. ODbC mpnarensctBa «JlaHp» [ydueOHbIe, Hay4dHbIE W3/IaHUSI, TEPBOVCTOYHHUKH,
XYJ0KECTBEHHbIC TPOM3BEJICHMSI PA3JIMUHBIX M3J1aTeNIbCTB; >KypHauwl| : caifr. — URL:
http://e.lanbook.com.

3. OBC «Opaitr» [pazaen «BAILIA TIOJIIMCKA: ®wman Kyol'Y (r. CnaBsiHck-
Ha-KyOanu): y4eOHuku u ydueOHble mocoOusi mnatensctBa «HOpaitty] : caifr. — URL:
https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E- A737-37D3A9E6DBFB.

4. OBC «Znanium.com» [yuyeOHble, Hay4yHble, HAy4YHO-TIOMYyJSIpHbIE MaTepHasIbl
Pa3IMYHBIX M3aTeIbCTB, JKypHanbi| : cair. — URL: http://znanium.com/.

5. OBC «BOOK.ru» [yuebnsie mnpanusi — xosviekimst s CIIO] : caitr. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponHas OwubOimoTeka. MoHoTrpaduy, W3IaHHBIE B W3ATEIHCTBE
Poccuiickoit Akagemun EcTecTBO3HAHMA [MOJIHOTEKCTOBBIM

pecypc cBoOoHOTO aocTyma] : cair. — URL: https://mmw.monographies.ru/.

7. Hayunas osnexTtponHas OuOnuoTexka crtare u myOmmkaimid  «eLibrary.ru»
[poccuiickuit  MH(pOPMAIMOHHO-aHAIMTHYECKUI TMOPTaI B 00JACTH HAyKH, TEXHOJIOTHH,
MeJULMHBI, 00pa3oBaHusi; OOJbIIAs YacTh W3aHMH — CBOOOJHOIO JOCTYyMa] : Cair. —
URL.: http://elibrary.ru.

8. bazel namspix kommanuu «Mct Bbro» [pazpen: Ilepuogmueckue wm3nanus (Ha
PYCCKOM SI3bIKE€) BKJIIOYAET KOJUIeKImH: M3maHus mo oOIIeCTBEHHBIM M T'yMaHWUTApHBIM
Haykam; W3nanms mo memaroruke u oOpasoBanmio; M3manus mo uHGOpPMAIMOHHBIM
texHosorusiM; Craructmdeckue w3ganmsi Poccum m 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 nocTyma K oOpa3oBarelbHBIM pecypcam : (deaepaabHas
WHPOpMAIMOHHAsE  CHUCTeMa CBOOOJHOTO  JOCTyma K  HMHTETPATLHOMY  KaTajory
00pa3oBaTeIbHBIX ~ MHTEPHET-PECYPCOB W K  JJEKTPOHHOM OuWOIHMoTeKe  yd4eOHO-
METOJIMUECKUX MaTepualioB [JI1 BCEX YPOBHEH 00pa3oBaHMs: JOLIKOJIbHOE, obIee,
cpenqHee  mpodecCHOHAILHOE,  BBICIIEE,  JomojHMTeNbHOe ©  cair. —  URL:
http://window.edu.ru.

11. ®enepanbHblii 1EeHTp HHPOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB [
obero, CpeaHero 1poeCCUOHATLHOTO, JTOTIOJTHUTEJILHOTO 00pazoBaHMs;
TIOJTHOTEKCTOBBI pecypc cBoOoaHOoTO foctyma] : cair. — URL: http://fcior.edu.ru.

12. EnumHas  koyulekimsi — IMQPOBBIX  00pa3OBaTENIbHBIX  PECYpPCOB  [mJist
NpeTioflaBaHusl W M3y4eHUs Yy4YeOHBIX JUCIMIUIMH HAa4aJbHOTO OOIIEro, OCHOBHOTO
obmero u cpeaHero (mojHOTO) 0OmEro oOpa3oBaHMs; TMOJHOTEKCTOBBIM pecypc
cBoOoHOTO Moctyna] : caitr. — URL: http://school-collection.edu.ru.

13. OdmmanbHelii HHTEpHET-MOPTAT NpaBoBOM wuHbOpMaimH. ['ocygapcTBeHHas
cucTeMa NpaBOBOI MHPOpMAIMH [MOJTHOTEKCTOBBIA pecypc CBOOOTHOTO JIOCTyMa] : Cair.
— URL.: http://publication.pravo.gov.ru.

14. DHIMKIJIO e TAYM [DHIMKIOTIe THH. CrnoBapu. CripaBOYHHKH
MOJTHOTEKCTOBBIA pecypc cBobomuoro nmoctyma] // ObC «YHuBepcureTcKas OMOIMOTEKA
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.

35


http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://publication.pravo.gov.ru/
http://enc.biblioclub.ru/

6. METOIUYECKHUE YKA3AHMSI OBYYAIOLIUMCS IO
OCBOEHUIO JUCLUTIJIUHBI

VYyamuecss s TOJHOIIGHHOTO OCBOCHWsI ydeOHoro Kypca «EcTecTBo3HaHHE
JOJDKHBI ~ COCTABIISITh ~ KOHCMIEKThl KAk TMpPH MPOCIYIIMBAaHMM €ro TEOPEeTUUECKOM
(JIEKIIMOHHOM) YacTH, TaK W TPHU TMOJATOTOBKE K MPAKTHYIECKUM 3aHATUSIM. JKenaTelbHo,
YTOOBl ~ KOHCTEKTHI  JIGKIMA WM  CEMUHAPOB  3alMCHIBAJIUCH B JIOTHYECKOM
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 ydalluxcsl SBISIETCS BaxHeumed Qopmoit ydeOHO-
MO3HABATEIHLHOTO Tporiecca. Llenpb 3amanmii yIsi CaMOCTOATENLHOM PadOThl — 3aKPEIHTh
U paclIMpuTh 3HAHWS, YMCHUS, HaBBIKH, TPHOOpPETCHHBIE B pe3yibTaTe M3y4YCHUS
JTUCIMIUTMHBL, OBJAZETh YMEHHEM MWCIOJb30BATh MOJYUYEHHbIE 3HAHUS B MPAKTUUECKOMU
paboTe; MOJYyYUTh MEPBUYHBIC HABBIKU MPO(ECCUOHATLHOU IeSTeHHOCTH.

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
OBJaZieHH Yy4EOHBIM MaTepUAIOM JIATEPATypOl. YYalluiics IOJDKeH W3YYUTh CIMCOK
HOPMATUBHO-TIPABOBBIX aKTOB M HSKOHOMHUYECKOW JUTEpaTyphl, PEKOMEHIYEeMBIA IO
y4eOHOW JUCIMIUIUHE, YMETh TI0Jb30BaThca (OoHAaMu OHONMMOTEK ¢ CIPaBOYHO-
OoudmorpaduuecKUMH  M3/1aHUSIMU.

3anaHust Ui CaMOCTOSITEJIbHOM pabOThl BBINOJHAIOTCS B MHCbMEHHOM BHJIE BO
BHeayuTopHoe Bpems. PaboTa MODKHA HOCUTH TBOPYECKHI XapakTep, NpHU €€ OICHKE
nperiofaBarejb B TEPBYI0 Ouepelb OLEHMBAeT OOOCHOBAHHOCTb U OPUTMHAJILHOCTH
BBIBOJIOB. B TmmchMeHHOW paboTe Mo Teme 3auaHusl yJalluics JOJDKEH TOJIHO |
BCECTOPOHHE  pPacCMOTpETh BCE  aCMeKThl TEMBI, YeTKO CcQOopMyaHpoBaTh U
apryMEHTHUPOBAaTh CBOIO TIO3WIMIO TI0 HCCJIEIYeMBbIM BompocaM. BBIOOp KOHKpPETHOTO
3aaHusg N1 CaMOCTOSITEJIbHOM — pabOThl  NPOBOJMT  TperojaBaresb,  BEIyLIUN
NPAKTUYECKUE 3aHATH B  COOTBETCTBMM C II€peYHEM, YKa3aHHbIM B  IUIaHax
MPAKTUUECKUX 3aHATHI.

OO6mue mpaBwia BBINIOJHEHHS MMHMCbMEHHBIX paboT

Ha nmepBoM 3aHiTMM CTYyACHTBI JOJDKHBI OBITh  MPOHMH(OOPMHUPOBAHBI O
HEOOXOIUMOCTH COOJIOJEHUS HOPM aKaJeMHYECKOM 3THKM U aBTOPCKUX IpaB B XOJe
0o0ydenusi. B gacTHOCTH, MPEOCTABISIOTCS CBEICHUSA:

— o61mas nHhopmalusi 00 aBTOPCKUX TpaBax;

- NpaBWia LUTUPOBAHUSA;

- npaBwia 0(GOPMIICHHUS CCBHUIOK;

Bce wumerommecss B TEKCTE CHOCKHM TIIATEIbHO BBIBEPSIOTCS U CHA0XarOTCS
«aapecamm».

Henmonyctmo BKIIOYaTh B CBOIO PabOTy BBIAEP)KKH U3 PadOT JAPYrux aBTOPOB 03
yKa3aHUs Ha 9TO, MEPECKa3bIBaTh UYXKyl padOTy OMMBKO 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.

Cmmcok  WCIOJIb30BAaHHOM  JIUTEpaTypbl JOJDKEH BKJIKOYATh BCE  MCTOYHUKHU
vHpOpMAIMY, W3YYCHHbIE H TpOpabOTaHHbIE CTYJCHTOM B TIPOLIECCE BBITIOJHCHUS

36



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 W3 METOJOB OpraHHU3allu
CaMOCTOSITEIbHOM pabOTHI.

Tembl pedepartoB SBIAIOTCS JIONOJHUTENHHBIM — MaTepHAJIOM UL M3YyYEHHS
JaHHOW auciuriuHbl. Pedepar oneHuBaeTcs B 0J1MH Ol B OLEHKE UTOTO IK3aMeHa

Pedpepar pomkeH OBITh MOJATOTOBJCH  COTJACHO  TeMe, MPEAJIOKeHHOU
npenojiaBareieM. JlomyckaeTcs camMOCTOSTENbHbIM BBIOOp TeMbl pedepara, HO IO
COTJIACOBAHHUIO C TIPETIOaBATENIEM.

Jns Hamucanus pedepara CTYAEHT CaMOCTOSITENIbHO MOJOMpacT HCTOYHHUKU
uabopMalMi TO BBIOpaHHOW TeMe (Jiureparypa ydeOHas, mepuoauueckas u HurepHet-
pecypchl)

O6bem pedepara — He meHee 10 ctpanmy popmara A 4.

Pedepar nomkeH uMeTh (TUTYJIBHBIM JIHCT, COAEpPXaHHE, TEKCT MJOJDKEH OBITh
pa3OUT Ha pa3fenbl, COINIACHO COMAEPXKAHHIO, 3aKII0YEHHUE, CIMCOK JIMTepaTypbl HE MEHee
5 UCTOYHUKOB)

O6cyxnenne TemM pedepaToB TPOBOJAUTCS HAa TEX MPAKTHIECKUAX 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 ngomkHa mpeBbimare 10 muHyT. BreicTynaromuii
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

15(_1)1 KoHTtposmpyemble pa3zeis! (TeMbl) AUCIUIUIMHBI HanmeHoBaHMe OLIEHOYHOTO CpECTBA
Paznen 1. ®usuka

1 MexaHnka Jlab. paborta

2 MonekynspHas GU3UKa U TEPMOIMHAMUKA [pakr. paboTta

3 DIEeKTpOoJMHAMHUKA INpakt. pabota

4 CrpoeHre aToMa M KBaHTOBasi (U3MKa Ipakr. paboTa

5 DBOIOLIMS BCEJICHHOU [Ipakr. paboTa

Paznen 2. Xumus

6 OCHOBHBIC TTOHATHS U 3aKOHBI XUMUHU Pedepar

7 Ilepnoauueckuii 3akoH Koncnexr

8 Crpoenne BermecTsa IMpaxkT. 3anaTHE

9 Bopa. PactBopsI JIa6. paboTta

10 XUMHUUYECKUE PEAKIIUU [Ipaxr. 3ansTHE

11 Kimaccngukanms HeOpraHHYECKHX COEIUHEHUI Ipakr. 3anaTHE

12 MeTambl ¥ HEM eTaJUTbI [pakr. 3anHsTHE

13 YrneBoaopo sl [Mpakr. 3ansTHE

14 Kucnopoacoaepxaniie opraHIIeCcKrUe BEIIecTBa. IMpaxT. 3angTHE

15 A3zoTcozepxKaliue OpraHn4ecKie coeIMHEHNsS IIpaxr. 3ansTHE

16 XUMUS U )KU3Hb. XUMUS B OBITY Koncnekr

Paznen 3. buosorus

17 BBenenune [Ipaxkr. 3ansTHE

18 Knertka. Ipakt. 3anstue, JIa6. pabota
19 Opranusm Ipakr. 3anaTHE

20 Bun IIpakr. 3anatHE

21 OKOCHUCTEMBI Ipaxkt. 3anstue, JIa6. pabota

7.2. Kpurepuu OLEHKHU pe3yJbTATOB 00yUeHHsI

KoHtposlb W oOlleHKa  pe3ybTaTOB  OCBOCHWS ~ Y4COHOM  JUCIUIUIMHBI
OCYIIECTBISIETCS  MpEToJIaBaTeJieM B TPOIECCE TPOBEACHMS MPAKTHICCKHX padoT,
TECTUPOBaHMs, coOeceloBaHMs TIO pe3yJbTaTaM BBITIOJHEHUS JA0OPaTOPHBIX paboT, a
TaKKe PEIICHHs 3a1ad, COCTaBJCHHWS padoymx TaOJMII W TMOATOTOBKM COOOIICHWA K
YpOKYy.3HaHUs CTYJCHTOB Ha TPAKTUUECKUX 3aHATUAX OICHMBAIOTCA OTMETKAMU
COTIMIHO», «XOPOIIO», «yIOBJICTBOPUTEIILHO» H «HEYOBIICTBOPHUTEIIHHOY.

OneHKka «OTIMYHO»  BBICTABISETCS, KOTJIA CTYIEHb TOKa3blBaeT TIIyOOKOe
BCCCTOPOHHEE 3HAHWE pa3jelia JUCIMIUIMHBIL, O00S3aTeIbHOM ©  JOTIOJHUTEIILHOM
JATEepaTyphl, APryMEHTHPOBAHO W JIOTMIECKH CTPOWHO W3JaraeT MaTrepual, MOXKET
NPUMEHITh 3HAHUS JIJISl QHATIM3a KOHKPETHBIX CHUTYaIi.

OrneHKka «XOpOIIO» CTAaBUTCS TIPH TBEPABIX 3HAHMAX pasjeiia JIVCIHIUIHGL,
o0s13aTeILHOM JIUTEPATYypBHI, 3HAKOMCTBE c JIOTIOJTHUTEJILHO M JIUTEPATypOi,
apryMEHTUPOBAHHOM FBJIOKEHHM Marepralia, YMCHHM TPHUMCHUTh 3HAHWS i1 aHaIM3a
KOHKPETHBIX CUTYaIUH.

OrneHKa «yJIOBJICTBOPUTEIIBHO» CTaBUTCS, KOTJa CTYACHT B OCHOBHOM 3HACT
pa3zies JUCIMIUTUHBI, MOJKET NMPAKTUIECKH TPUMEHUTh CBOU 3HAHUA.
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OrneHKa «HEYAOBICTBOPHTEIHHO» CTAaBHUTCS, KOT/Ia CTYJEHT HE OCBOMI OCHOBHOTO
COJEpKaHUsl MpeaMEeTa M CIa00 3HACT M3y4aeMbI pa3ziesl JUCIMIUIAHBI.

7.3 OueHo4HbIe CPpeACTBA IJIsl IPOBEJACHUS TeKYIIel arTecTalun

B nanHoM pasgesne npuBoAsTCS 00pa3ubl OUNEHOYHBIX cpeacTs. IloJiHbIH
KOMILIEKT OLIEHOYHBIX CPeICTB NPUBOAUTCH B DOH/Ie OLEHOYHBIX CPeICTB.
Texyuuii KOHTPOJb NPOBOAUTCS B dopMe:
-(pOHTATBLHBIA OTIPOC
-UHAVBUlY aJbHbIM YCTHBIA OIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TE€CTUPOBAHUE IO TEOPETHUUECKOMY MarepHary
-TpakTHdeckas (JmabopatopHas) pabota
-3anura pedepara
-3aIllUTa BBITIOJIHEHHOTO 3a/1aHMS.

. JInuneie IIpumepst
dopma Ipaxmnueckuit
3HaHuA YMmenus KadyecTBa OIICHOYHBIX
aTTeCTallun OIIBIT (BJIAJCHUE)
CTyJIeHTa CpeJCcTB
Ycerubiid Kontpoms  3HaHmit | Ouenka ymeHus | OneHka HaBBIKOB | OmeHka Kontponsx
(THCBMEHHBI | MO  ONPEACNICHHBIM | pa3iu4aTh paboTel ¢ | cmoco6HOCTH BIC
i) ompoc 1o | mpobmemam KOHKpETHBIE JMTepaTy pHBIMHA OTIEPAaTUBHO W | BOIPOCHI
TeMaM MOHATUS UCTOYHUKAMH Ka4eCTBEHHO o TeMaM
OTBEeuaTh Ha | IOpUIararT
MTOCTABJICHHEIE cs
BOTIPOCHI
Pedepatsr Kontpone  3nanmii | Ouenka ymeHus | Onenka HaBblkoB | OneHka Tembl
0 OIpeneNeHHbIM | pa3audaTh paboTeI c | cmocobHOCTM K | pedepaToB
npobremam KOHKPETHBIE JMTepaTy pHBIMHA CaMOCTOSTEIFHO | MPHJIATAIOT
HMOHATUS UCTOYHUKAMH i pabore wm | cA
aHamm3y
JMTePaTypPHBIX
HCTOYHUKOB
IIpaktnueck | Cmbica noHATuit: | OnuceiBaTh u | HaBbikamu: Ornenka Tembl
ue €CTeCTBEHHOHAYYHOE | OOBSICHITH ONHCaHUSA U | cnocoOHOCTH pabot
(mabopaTopH | sABICHHWE, TUIOTE3a, | ECTCCTBCHHOHAYYH | OOBACHEHUS OIEpAaTMBHO U | NPUJIATAIOT
BIe) pabOTEl | 3aKOH, TEOpHs, | ble  SBICHHA ¥ | €CTCCTBCHHOHAyYH | KaUECTBEHHO cs
BEILECTBO, cBO¥icTBa BIX ABIEHMH M | pemaTb
B3auUMoOJIclicTBHE, TeI;IBIKEHIE CBOMWCTB MOCTABJICHHBIC
3IEKTPOMATHUTHOE HEOECHBIX Tel ¥ | TeJBHKCHUE Ha

oJie, BoJiHa, ()OTOH,
aToM, aTOMHOE SIJIPO,
HOHU3UPYIOLINE

W3JIyYCHHUS, [UIAHETA,
3BE3/1a,
Bcenennas;

rajaxKTHKa,

9KOJIOTHYECKHUE
ACTICKTEI
HCTIONIb30BAHUS
YIJIEBOIOPOJHOTO
CBIPbSL. 3HaHUe

CTPOEHHSI  KIETOK,

HCKYCCTBEHHBIX
CITy THUKOB 3EMJIH;
CBOWMCTBA  Ta30B,
JKHIAKOCTEH u
TBEPABIX Te,
AJIEKTPOMATrHUTHY
0 WHYKIHIO,
pacnpocTpaHeHue
3JIEKTPOM arHUTHBI
X BOJIH; BOJIHOBEIE

CBOWMCTBAa  CBETa;

U3y 4eHHUe u

HEOECHBIX TeN U
HCKYCCTBEHHBIX

CITy THUKOB 3eMJIH;
CBOIICTBAa  Tra3oB,
KUIKOCTESH u
TBEPABIX Tel;
SJIEKTPOMarHUTHY
10 WHJIyKIIHIO,
pacnpocTpaHeHue
3JIEKTPOM arHUTHBI
X BOJIH; BOJIHOBBIC

CBOICTBAa  CBeTa;

MPaKTUICCKUX U
mabopaTopHBIX
paboTax 3amauu
u
apryMEHTHPOBAT
b PE3yJIBTATHI
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OCHOBHBIX
croco6oB
Pa3MHOXEHHS
OPTaHU3MOB,

CTaJuii OHTOTCHE3a

Ha npuMepe
YeloBeKa, NPUYHH,
BBI3BIBAOIIINX
HapyIIEeHUS B
Pa3BUTHH
OpPraHU3MOB.
3HaHue COCTaBa,

CTpOCHHSI W 0OO0IHX
CBOCTB
BaKHEUIITHX
KJIaCCOB
HEOpTaHWYECKUX U
OpraHUYeCKUX
COCIMHEHUH,
HUCKYyCCTBEHHBIX U
CHHTETHIECKHX
MOJIMMEPOB.

CMBICT
€CTEeCTBEHHOHAYYHbI
X 3aKOHOB
KJIACCUYE€CKOI
MEXaHUKH,
BCEMUPHOTO
TATOTCHHS,
COXpaHCHHS YHEPTUU
UMITyJIbCa u
3JIEKTPUIECKOTO
3apsja,
TEPMOJIMHAM UKH,
3JIEKTPOMArHUTHO M
WH/IYKIIWH,
dbotosddexra;
KOJINYECTBEHHBIX
3aKOHOB XMMHH
[lepuoamueckuii
3aKOH
JI.M.Menneneena
BKJIa/l POCCUNCKUX U
3apyOeKHBIX
YUEHBIX, OKa3aBIIUX
HanOoJIbIIee
BJIMSTHUE HA Pa3BUTHE
€CTECTBO3HAHUS

MOTJIONIEHUE CBETA
aToMoM;
doTtorhdexr;
YcTaHaBmmBaTth
3aBHCUMOCTh
CBOWCTB
XUMHYECKHUX
BEIICCTB oT
CTPOCHHSI aTOMOB
00pa3ymomux Hx
XUMHYECKHUX
3JICMEHTOB.
OOBACHATE
3aBHCHMOCTD
CBOWMCTB BEIIECTB
OT WX COCTaBa H
CTpOCHHUS
KPUCTAIUIMYECKUX
peueTox.
OOBACHAT
XUMHUYECKHE
SIBJICHMS,
MPOUCXOIAIINE B
npupoje, ObITy U
Ha TPOU3BOJCTBE.
OrneHuBaThH
BIIUSIHUE
XUMHUYECKOTO
3arpsi3HSHUS
OKpYy>Karomeu
cpempl
OpTaHU3M

Ha

YCJIOBCKa u

pyrue
OpTaHU3MBI;

JKHUBBIC

aHAIM3UPOBATh U
OLIEHHBATH
pasIMYHbIE
TMIIOTE3BI
MIPOUCXOKICHUS
JKH3HH Ha 3eMie;
MIPOBOIUThH
omucaHue ocooOei
OJHOTO BHIA IIO
Mopdosoraaecko
MY KPUTEPHIO.
Ormnuath
THIIOTE3BI oT
HAyYHBIX TCOPHH.
Jlenath BEIBOJIBI HA
OCHOBE

JKCIIEPUM EHTAIBH
BIX TAHHBIX.

[IpuBoauTh

W3y UCHHE u
MOTJIOLICHUE CBETA
aTOMOM;
dbotorddexr;
VcranoBneHUs
3aBUCUMOCTH
CBOMCTB
XM U4 ECKHX
BEIICCTB oT
CTPOCHMSI aTOMOB
o0pasymomux ux
XM WY €CKHX
3JICMEHTOB.
OOBsICHEHUS
3aBHCHM OCTH
CBOIICTB BEIECTB
OT HUX COCTaBa W
CTPOCHUS
KPHUCTAJUIMIECKUX
pemeTox.
O0ObsacHEHUS
XUMHAYECKHX
SIBJICHUH,
MPOUCXOAIINX B
npupone,  OBITY
HHa
MPOU3BO/JICTBE.
OrieHMBaHUS
BIIMSTHUS
XUMHAYECKOTO
3arpsi3HEHUs
OKpYyXarouen
cpensl
OpraHu3M

Ha

YCJIOBCKa u

JIpyrue
OpPTaHU3MBlI;

KUBBIC

aHaJm3a u
OLICHUBAHMS
Ppa3MYHBIX
TUIIOTE3
MIPOUCXOKIACHUS
JKU3HU Ha 3emuie;
MPOBENICHNUS
OIMHUCaHus ocobei
OJTHOTO BHUJA IIO
MOpP(}HOTOTHYECKO
MY KPUTEPHIO.
OTIaus TUITOTE3BI
oT Hay4HBIX
TEOpHl.

JlemaTte BBIBOIBI HA
OCHOBE

JKCTIEPUM CHTAIBH
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MpPUMEPHI,
IMOKa3bIBaIOIIHUE,
4TO: HAOJIIO ICHUS U
JKCIEPUMEHT
SIBJISTFOTCST OCHOBOM
VI BBIIBHIKCHHS
TUIIOTE3 U TEOPUid,

BIX JAHHBIX.
IIpuBoauth
IpUMEPHL,
MOKa3bIBAIOIIHE,
YTO: HAOJIO ICHYS K
JKCTIEPUMEHT
SIBJISTFOTCSI OCHOBO M

IIO3BOJISIIOT UL BBIJBHIKCHUS
MIPOBEPHTH THITOTE3 W TEOPHUH,
HCTHHHOCTh MTO3BOJISIFOT
TEOPETHYCCKIX IPOBEPUTH
BBIBOJIOB; HCTUHHOCTD
€CTeCTBCHHOHAYYH | TCOPETHIECKUX

as Teopusl JaeT | BHIBOJIOB;
BO3MOXHOCTb CCTCCTBCHHOHAY YH
00BSACHATE ag TeopHs Jaer
HU3BECTHBIE BO3MOYKHOCTh
SIBICHUSL TIPUPOJBI | OOBACHATH

Y Hay4YHbIE ()aKThl, | U3BECTHBIE

MpeACKa3bIBaATh ABJICHUS TIPUPOJIbL

ellle HEW3BECTHHIC | W HayYHBIE (aKTHl,

SIBIICHUS npecKa3biBaTh
elle HEU3BECTHBIC
SIBTICHUST
TectupoBan | Kontponp  3Hanuii | Onenka ymeHus | Ounenka HaBblkoB | OeHka Bompocsr
ue [0 OMNpeeNeHHBIM | pa3audaTh JIOTUYECKOTO CIIOCOOHOCTH pUIaratoT
npobiaemMam KOHKpETHBIE aHamm3a U | omepaTMBHO H | ¢4
TTOHSTHUS CUHTe3a IIpH | Ka4eCTBEHHO
COTIOCTABIICHUU OTBEYATH Ha
KOHKPETHBIX [IOCTABJICHHBIE
HNOHITUH BOIIPOCHI

IIpumepHbIe TeCTOBBIE 3aJaHUS
no (QpusuKe:
1. Ilpormecchl, KOTOpBIE XapaKTEPH3YIOTCS OIPEJICIEHHON TMOBTOPSAEMOCTBIO BO
BpEMEHHU
. BOJIHA
. TIEpeMeIIeHIE
. KoJieOaHust
. AMITYJIbC
.BemmunHa A B ypaBHeHHH S OB
. amIuMTyaa
. 4acToTa
. TIepeMelIeHe
. IMKJIMYECcKasi 4acToTa
.Bemmunaa @ B ypapHeHnn S8 OB
. amIuMTyaa
. 4acToTa
. IepeMelIeHIEe
. IMKJIMIEecKas 4acToTa

abrowdNDPERPLBARONEDND BAODNPE
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10 XUMUU
1. MakcuManbHasi 3JEKTPOHHAsE €MKOCTh P-TIOJIYPOBHSI paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DIEeKTPOHHOE CTPOEHHE HEUTpalbHOTO aroMa JKelie3a COOTBETCTBYET
KOHQUrypauuu

a) 1s? 25°2p°3s23p°3d®4s?;

6) 1s? 25°2p°3s%3p°3d’;

B) 1s% 25°2p°3s23p°3d’4s’;

r) 1s” 25°2p°3s23p®3d°4s'4p’.

3. Kakoe yTBepxneHrne OIIMOO0YHO?

1) I'maBHOe KBaHTOBOE YHCJIO N OMNpeJeNseT SHEPrui0 OpOWTAT W TPUHHMAeT
3HaueHwsa 1,2, 3...c.

2) CornacHo mpuHImy Ilaymum Ha KaKmoil aTOMHOW OpOWTATM MOJKET HAXOHUTHCS
He OoJiee ABYX 3JEKTPOHOB C aHTUIAPAIIJICbHBIMU CIMHAMH.

3) B cooTBeTCTBUM C ANIEKTPOHHBIM CTPOCHHEM aTOMOB CEJIEH M XPOM OTHOCSTCS
COOTBETCTBEHHO K P- u 0-31eMeHTaM.

4) Artombl ¢ochopa B OCHOBHOM COCTOSIHUM HMEIOT OJIMH HECIMapeHHBIN
NIEKTPOH.

o OWOJIOTHH:

1. 3HepreTquCKa51, 3aracaromasd, 3alurHasdg, CTPOUTCIIbHASA, PCTryJIATOPpHAA — 3TO

1. mrmaoB 2. 0eIKOB
3.yrieBoJioB 4. BuraMrHOB

3. I'moGyna — 370 ... CTpyKTypa OEJKOB.
. IEpBUYHAS 2. Bropuunas
. TPETUY Hast 4. YeTBepTHuHas

U9 =

3. Knetku ¢ xopoio opopMIIeHHbIM SIAPOM
. BYKapuOThI 2. 'ameTsl
. aHa’POOBI 4. IIpoxapHOTHI

W —

IIlpumepHbie BONpOCHI IJA NPOBedeHHs] YCTHOrO Omnpoca (KOHTPOJBbHBIX
pador)

1.MeTo sl 1uTOI0T U

2. Knerounaa teopus T. IlIBanna

3.OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpHUU

4. XuMHYECKHE DJIEMEHTHI KIETKH

5. XuMuuecKkue BEIIECTBA KIIETKHU

6.Bosa u e€ posb B KIIETKe

7. MuHepanbHbIE BEIIECTBA W MX POJIb B KIETKE

8. YTIIIeBOAbI U UX POJIb B )KU3HEACATECILHOCTH KIIETKH
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9.Jlvmapl U MX POJIb B KU3HEAESTEIbHOCTH KIIETKH
10. Crpoenrie u GyHKIIUU OEIKOB
11. Hyk/ieMHOBBIE KHCJIOTBI

I[IpuMepHbIe BOMPOCHI 1J1s1 KOHTPOJISI CAMOCTOSATEJIbHO PadoThI

1 . Metponorust B ipodeccun

2 ®msuka B podeccun (3HaueHne PUBHKKA NP OCBOCHUM MPOdeCcCun)

3. [lorpemHocT! M3MeEpeHUi

4. CKOpOCTH B MPUPOJE U TEXHUKE.
— OCHOBATeJIb TOYHOTO €CTECTBO3HAHMSA
6. 3nauenue OTKphITH [ ammies

5.Tamaneo Tamuien

7. Ucaak Hpl0TOH — co3narenb K1accuiecKkou (pr3uku

8. Cwitbl B MpUPOJE M TEXHUKE
9.VbTpa3ByK M €0 UCTIOJb30BAaHUE B MEJUIMHE W TEXHHKE
10.PaguoakTvBHBIE M3IIydE€HUsI M MX BO3JECHCTBHE HA )KHUBBIE OPraHM3MBI
[To xumum
1.Baxneime COeAUHEHUS METAUIOB U HEMETAUIOB B IMPUPOJIE U XO3SIUCTBEHHOM
JesITEeIbHOCTH YeJIoBEeKa
2. IlpupoiHple MCTOYHHMKU YTJIEBOJIOPOIOB
3. Baxueuve COEIMHEHHS METAUIOB M HEMETAUIOB B MPHUPOJE M XO3SIMCTBEHHOM
JESITEeIbHOCTU YEeJIOBEKa
4 Kpuctammyeckre pemeTkd BEUIECTB C  Pa3/IMUHbIMUA - BUJAAMU  XUMUYECKOU

CBA3HU

5. Ponb B KJIE€TKE HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB
[To 6uomnorun
1.Bupycbel — B0o30ynuTe WHMEKITMO HHBIX 3a00J1¢BaHMIA
2.Bupyc mmmynonedunuta uenoseka (BUY). [lpodunakruka BUY-urdekmn
3. 'eHeTnyeckue 3aKOHOMEPHOCTH CEJIEKIIMU

4 . Vueune

KyJIbTYPHBIX PaCTECHHUI

5.I'vnoTte3bl MPOUCXOXKICHUS KU3HU

H.1. Baswiosa o

IIEHTpaX MHOTO000pa3us

U TIPOUCXOXKIICHHSI

6.I'mobanpHble M3MeHeHnst B Ouocdepe Moj BIMSHUEM JCSTEIbHOCTH YeJOBEKa

7.4. OneHo4YHBbIE CPECTB /sl IPOBEACHHUS NPOMEKYTOYHOM aTTecTaluu

[IpomexyTouHast arrecTanus

dopma . JIuunsle IIpumepst
P Ipaxmnueckuit PHMEP
aTrecTaly 3HaHUs YMmeHnus KayecTsa OLIEHOYHBIX
OTIBIT (BJIAJICTH)

u CTyIeHTa CpeJICTB
Huddepen | Kontpons OueHka yMeHUs OneHKa HaBBIKOB Ornenka Bomnpocsr:
IIUPOBAHH | 3HaHMA 0A30BBIX | MOHUMATh JIOTHYECKOTO CIIOCOOHOCTH IpuIaraTes
Bl 3a4eT NI0JIO’KEHUH B CHENATBHY 0 CONIOCTaBJIEHUS U IrpaMOTHO U

obmactu TEPMHUHOJIOTUIO XapaKTePUCTHKU YEeTKO M31arath

€CTEeCTBO3HAHUS 00BEKTOB MaTepuan
Onenka yMeHUs OrneHKa HaBBIKOB Onenka 3amaun
pelaTh TUIIOBBIE JIOTU4ECKOTO CIIOCOOHOCTH HpUIaralTcs
3aJa4y B 007aCTH MBIIUICHUS TTPH rpaMOTHO U
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npodeCCHOHANBHO | PEIICHUHM 3a7ad B YEeTKO M3J1arath
1 IesATeNnbHOCTH obmacTu X0J peLIeHUs
npodeccuoHanbHON | 3amad B 00JacTi
JIeATENIbHOCTH npodeccroHab
HOH
JeATENbHOCTH U
apryMeHTUpoBa

Tb PE3YJIbTAThI

7.4.1. IlpumepHbIe BONPOCHI JJIsi NPOBEACHUS MPOMEKYTOYHON ATTECTALNH
(mud. 3auer)

1. Mexannueckoe IBWKeHHE. MarepuanbHas Todka. Teno orcueTa.

2. Tpaexropus. Ilyts. [lepememenre. CKOpOCTb.

3. PaBHOyCcKkOpeHHOE NPSIMOJIMHE THO€ JIBIDKCHUE . VYckopenue.
PaBHO3aMeI7IEHHOE TIPSIMOJIMHE THOE JBIDKECHUE.

4. CpoOomHOE TIAJeHMEC TeJI. YCKOpEeHHEe CBOOOJHOTO TaJcHUS. BrmsHue
YCKOPEHHII Ha JKUBBIE OPraHU3MBI.

5. PaBHOMepHOE NBIDKEHHE IO OKPYXHOCTH W €ro XapakTepucTuku. llepumos.

6. VYrnoBas ckopocts. LleHTpocTpeMuUTEIhHOE YCKOpPEHHE.

7. OTHOCUTEIBHOCTh MEXaHMYECKOro ABWKeHUs. CIOKEeHHEe CKOPOCTEHL.

8. Ilpwammn waeprmu. 3akoHbl HproToHA.

9. /IBwkeHue Tena MoJ JACHCTBUEM HECKOJbKHX CcWi. ClI0KEHHEe BEKTOPOB.

10. Umnynbc Tena. 3aMKHyTas cucTeMa. 3aKOH COXpPAHEHUS HMITyJIbCa.

11. BpoynoBckoe aBwkenue. Huddysma. Huddysus B xuBoit mpupose.

12. Paszmepsl u macchl Mojekyna u aromoB. lloctosnHas ABoranpo. WaeanbHblit
ras.

13. Tepmonunamuueckue mapameTpbl. [laBinenue raza. JlaBnenue atMocgepsl.

14. Temneparypa. TepmoamHamuueckas mkaiga KenbBuHa.

15. Temneparypnas mikana Llenscust MeauimHCKUET TEPMOMETP.

16. BonsiHoit map B armocdepe. AOCOMOTHAsT W OTHOCHUTENIbHASI BIIAXKHOCTD
BO3/ayxa. Touka pocCHL

17. Ilpubopsl ayis ompeaeNicHus BIKHOCTH BO3AyXa. | MTHEHMYECKOE 3HAYCHHE
BJIAKHOCTH BO3JyXa.

18. XapakrepucTuka >KHIKOTO COCTOSIHHS BellecTBa. bimkHUN TOPSIIOK.

19. CmaumBanme. KamwuisipHocts. Kamwusipaele sBiieHHs B OBITY, NpUpoJE,
OpraHmMe 4YeOoBeKa.

20. Kpuctamuaeckue u amopdueie Tena. Kpucramiorpadusi.

21. lepuonnueckuii 3akon JI.M. Menneneena

22. KpuctamnuecKkue pelieTku

23. NonHast xumMu4ueckas CBS3b

24. KoBajieHTHas1 TIOJISIpHAS W HETIOJISIpHAS XUMUYECKas CBS3b

25. ArperatHble COCTOSIHUSI BEIIECTBa

26. YrieBomopo bl

27. XKunkue BemectBa. Hedth

28. TeBepmoe cocrosHue BemecTBa. KUIKHE KPUCTAUIBI

29. Knaccudukanusi HEOPraHMIECKHX BEIICCTB

30. Teopust XMMUUECKOTO CTPOCHHSI OpraHMdeckux coenuHeHuii A.M.bytneposa

31. Iommepsr
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32. CmecH BEIIECTB, X COCTAaB M CIOCOOBI pa3/iesIicHASI

33. JlucriepcHple CHCTEMBI

34. XuMuUecKre PeaKIMi M MX KJIacCHPUK AL

35. CKOpoCTbh XMMUYECKON peaKiiu

36. OOparnMble XMMUYECKUE PEAKIMH U XUMHUYECKOE PaBHOBECHUE

37. OxucIuTesh HO-BOCCTAHOBUTEIbHBIE PEaKIH.

38. XuMuueckue UCTOYHUKH TOKa

39. Dnexrponms

40. [IpenenvHple W HempeeabHbIE YTIIEBOIOPOIbI

41. I'enetuka uesioBeKa

42. Cuctema KpoBOOOpallleHUs YesloBeKa

43. BeigenurenbHas CcUCTEMa YeJIOBEKa

44. ]JlpxaTenbHas CUCTEMa 4YeJIOBEKa

45. 3peHue U cilyX uesloBeKa

46. Bonsblii 6anmaHc W QyHKIMM BOJBI B OpraHm3Me 4YeJIOBeKa

47. Buramunbl. bonesnn, 0OyCOBIEHHbIE BUTAMHUHHOM HEJOCTATOYHOCTHIO WU
UX M3OBITOYHOCTHIO

48. I'opmownbl. Knaccudukamms u cBOMCTBA TOPMOHOB

49, ®akTophl BIMSIONIME HA COCTOSIHUE 37J0POBbBS

50. HacmencTBennsle 3a00Jie BaHus

7.4.2. llpuMepHbIe IK3aMeHAIIMOHHBbIE 33a4U HA 3K3amMeH/nud 3a4er

1) KakoBa >XeCTKOCTb NpPYKUHBI, €CJIM Ipy3 Maccoil 10 Kr pacTAruBaeT NpyXHHY
Ha 10 cMm.

1000H/™m

2) Kakoil rpy3 HyXHO TMOJABEeCUTh K mpyxuHe >XEcTKocThio 1000H/M, 4TOOHBI
pacTsHyTh ee Ha 20 cMm.

3) I'py3 maccoit 3 kr pacTsaruBaeT NpykuHy Ha 5 cM. Kakum moipkeH ObITh Tpy3,
KOTOPBIM pacTAHET NPYXUHY HA 8CM.

[Ipumeps! 3amay 1 BONPOCOB K KOHTPOJILHOM paboTe MO XUMUH

1) Ykaxure, kakoe BELIECTBO SIBISIETCS OKHCIUTENIEM, KAKOE BOCCTAHOBUTEJIEM:

Cu + HNO;3; = Cu (NO3), + NO + H,O ompenennre K03(pPHIMEHTEI METOI0M
AIIEKTPOHHOTO OajaHca

2) Ykaxure, Kakoe BEILIECTBO ABIISIETCS OKUCIHUTENIEM, KaKO€ BOCCTAHOBUTEIIEM:

NH; + Br, = N, + NH,Br  ompenenure xoaddrmeHTsl METOIOM 3J€KTPOHHOTO
Oananca

3) Hammmmre ypaBHeHHE NPOTEKAONIEH pPEaKIMd B MOJEKYJIIPHOM M HOHHO-
MoJieKysipHoM Buzae. O0bsicHure noyeMy oHa nportekaeT? KapOoHar xammst + THAPOKCHUT
Oapust

4) Kakoil Turn KOBaJICHTHOW CBSI3M — TIOJISIpHAsl WIM HETOJIApHAs — B MOJIEKYyJax
caenyromux Bemects? CO,, H,O, H,S, Cl,0;, PCls? K aromam, Kakux 3JI€MEHTOB
CMEIAIOTCS OOILKE AIIEKTPOHHBIE TAphl B 3THX MOJIEKYiax?
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8. IOINIOJIHUTEJIbHOE OBECIIEYEHUE AUCHUIIJIMHbI

Ipunoxenue 1. Kpatkuii KOHCHEKT JIeKIUOHHBIX 3aHATHI

Snepnas u TepMosiiepHasl YHEPreTHKa

SAnepHpll peakTop — YCTPOMCTBO, B KOTOPOM OCYIIECTBISIETCS yHpaBisieMast
AIepHas LENHAsg PeaKkuys, COMPOBOMKMAOIIAACS BbIACICHUEM SHEprud. lIepBbid saepHbI
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 JIOOOTO SIAEPHOTO PEAKTOpa SBISIIOTCA: AKTUBHAS
30Ha C SJACpPHBIM TOIUIMBOM, OKpPYKEHHAas OTpakaTreJleM HEUTPOHOB, TEIUIOHOCHUTEIIb,
CHCTEMA pEryJupoBaHus UEMHOW peakuuy, 3alura, cucteMa yrpabieHus. (OCHOBHOM
XapaKTEPUCTUKO M SIJIEPHOTO PEaKTOPa SIBJSETCS €r0 MOIIHOCTb.

AtomHas anekTpocTaniwsi(ADC) - AIICKTPOCTAHIWA, B KOTOPOi
aroMHasi (siepHasi)Heprusl npeoOpasyeTcst B AEKTPHUECKyro. ['eHeparopoM SHEpruv Ha
ADC sBisieTcss aTOMHbIA peakTop. Termio, KOTOpoe BBIAEISET B PEAKTOpE B pE3ysbTare
LEMHOM peakiuu JAejeHus SAep HEKOTOPhIX TSKEIBIX HIEMEHTOB MpeoOpasyeTcsl B
ANeKTpo3Hepruro. bmpkaui u gansHuil Kocmoc

K rpymme OonblmIMX IUIAaHET OTHOCSITCS IUIAHETHl TUrAHTHl M IUIAHEThl 3€MHOMU
rpymsl. K nepBeiM oTHOCAT FOmwmrep, CarypH, Ypan, Henryn u [lnmyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emmo nu Mapc.

Masbie 1maHeTsl (AcTepounbl) — O3TO KOCMHUYECKHE Tejla pasMepoM B COTHHU
KWIOMETPOB M MEHbIIE, ABWKYyIIHecs BOkKpyr CoJsHIA MO 3IUIMOTHYECKUM OpOUTaM,
pacTosioKEeHHbIM, B OCHOBHOM, Mex1ny opOutamu Mapca u IOmurepa. Cambie MalieHbKHE
acTepouIbl MMEIOT pa3Mep HeCKOJbKo MeHblie 1 kM. Uucno MamibiX IUIaHeT OBICTPO
pacTeT mpu MEepexoje OT KPYMHBIX K MEJKHM, KOTOPBIE YK€ MOKHO CUYHUTaTh KPYIHBIMHU
METEOPUTHBIMU TEJIAMMU.

3Be3npl B Hamel ['amaktuke «Mieunsii IlyTh» 00pa3yroT enuHYrO 3BE3JTHYIO
CHCTEeMY U CTPYINIMPOBaHbl B CPAaBHHUTEIILHO TECHBbIE CKOIIeHwWs. Haumbonee 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 HEro u coBepIIaeTCsl IBIKEHUE BCEX 3BE3]1, B TOM uuncye u CoJHia.

XuMHn4yeckas CBA3b

Nonnast CBsI3b — 4YacTHBIM CJydyall KOB&JICHTHOW, Korja oOpa3oBaBIIasCs
ANIEKTPOHHAs] Tapa TOJHOCTHhIO MPUHAIJICKUT OoJiee DIEKTPOOTPHUIATEIILHOMY aToMY,
CTaHOBAIIEMYCSd AaHMOHOM. (OCHOBOW Ui BBIIEJICHUS STOM CBSI3M B OTACIbHBIA THII
CIY>XKUT TO OOCTOSITENLCTBO, YTO COCIAWHCHUS C TaKOW CBA3BIO MOJXKHO OICHIBATH B
AIEKTPOCTATUMECKOM  TPUOJIDKCHWM,  CYWTasd  HOHHYI0O  CBsA3b  OOYCJIOBJICHHOM
NPUTSKEHAEM  TIOJIOKUTEJIbHBIX M OTPULIATENIbHBIX HMOHOB. B3amMoneicTBMEe HMOHOB
NPOTHUBOIIOJIOKHOTO 3HAKA HE 3aBUCHT OT HAIpPaBJICHUA, a KYyJOHOBCKHE CWIbl HE
00J1a1al0T CBOWCTBOM HACHIICHHOCTU. [l0A3TOMY KaXIblli MOH B HOHHOM COEJIMHECHHU
NPUTSATUBAET TAKO€ YKCJIO HOHOB TNPOTHUBOIOJIOXKHOTO 3HAaKa, 4YTOObI 0oOpa3oBaiach
KPUCTAJUIMYECKAs PEIIETKa MOHHOTO THla. B MOHHOM KpHCTaie HeT MOJIEKyJ. Kaxmpiii
HWOH OKPY)KEH OTNpPEJEJICHHBIM YHCIOM HOHOB JPYroro 3Haka (KOOPIMHAIMOHHOE YHCIIO
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 cmemenno 0,8 3apsaa 3J€KTpoHAa Ha JJIMHY CBSI3U
0,236 um ot Na k CI, 1. e. Na’®*CI*®",
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MeTajuinyeckass CBSI3b  BO3HUMKAaET B PE3yJbTaTe YaCTUUHOW JI€JOKAIM3ALMA
BAICHTHBIX JJICKTPOHOB, KOTOPBIE JIOCTAaTOYHO CBOOOJHO JBIKYTCS B  pEIICTKE
METAUIOB, JJIEKTPOCTATUYECKH  B3aUMOJICHCTBYS C  TOJIOKUTEIILHO  3apsyKCHHBIMU
noHaMu. Cuibl CBSI3M HE JIOKAIM30BaHbl M HE HANpaBJICHbL, a J1€JOKAIM3UPOBAHHbIC
AJIEKTPOHBI OOYCJIOBIIMBAIOT BBICOKYIO TEIUIO- M AJIEKTPOIMPOBOIHOCTh. BomoposaHas
cBs3b. Ee oOpa3oBanne OOyCIOBICHO TE€M, UYTO B pPE3yJdbTaTe€ CIIHHOTO CMEIICHUS
AJICKTPOHHOW TIapbl K D3JIEKTPOOTPHIATEIHHOMY aroMy aTroM BOJOPOJa, OOJIadaroIyid
3QPEKTUBHBIM  TOJIOKUTEIBHBIM ~ 3apsiZIOM, MOJKET B3aUMOJICHCTBOBATh C JIPYrUM
anekrpootpuniarebieiM - atomoM  (F, O, N, pexe Cl, Br, S). DOneprus Takoro
ANEKTPOCTATUIECKOTO B3aumojeicTBus coctaBisieT 20—100 K,I[)K-Momfl. Boaopoansie
CBSI3U MOTYT OBITh BHYTPH- U MEXKMOJICKYISIPHBIMH. BHyTpUMOIEKyNIsipHas BOJOPOIHAS
CBSI3b 00pa3yeTcs, HAMPUMED, B AlCTIIAICTOHE M COMPOBOKIACTCS 3aMBbIKAHHEM IMKJIA.

['eneTuka

I'eneTnka — HayKa 0 HaCJICICTBEHHOCTHU u
M3MEHUYMBOCTHU. Hace ICTBEHHOCTh OOBIYHO OTIPENIEIIIOT, KaK CIOCOOHOCTh OPraHu3MOB
BOCTIPOM3BOJAUTH ce0¢ Mojgo0HOe, KaKk CBOMCTBO POJHTEBCKHX OCOOCH mepeaaBaTh CBOU
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 HapsI Ty c HACJIe JCTBEHHOCTHIO M
MPUCYIIIAa I3MEHYMBOCTh, KOTOpasi TNPOSIBIISIETCSI B Pa3fiMuMsIX  OTAEJbHBIX OPraHoB,
MPU3HAKOB WM CBOMCTB, WIM KOMIUIEKCA MX Y TIOTOMKOB M0 CPAaBHEHUIO C POJUTEIIIMU U
POJCTBEHHBIMU OCOOSMHL.

3ajaueil TEHeTHKU SIBISIETCS W3YUEHHWE TMepeJauyd HACJIEJICTBEHHOCTH OT
poaurenedt motomMkam. [IpeeMCTBEHHOCTh MEXIY TOKOJEHHSIMH OCYIIECTBISIETCS IyTeM
M0JIOBOTO, OECIMOJIOTO WIM BETeTaTHBHOTO pa3MHOXeHWs. [Ipu TOIOBOM pa3MHO KEHHU
BO3HMKHOBEHHE HOBOTO TMOKOJICHUS MPOUCXOJUT B PE3YyJbTaTe CIMSHUS MaTePUHCKOU U
OTIIOBCKOM TMOJIOBBIX KJIETOK, MO3TOMY MOTOMKH HECYT TPH3HAKW OOE€UX POJUTEIHCKUX
dopm. IloysoBBIE KIETKH COCTABSIIOT HHYTOXKHO Malyld O MHOTOKJIETOYHOTO
opranm3Ma. OHHM  COJIEp)KaT HACJECTBEHHYI0O HH(GOPMAIMIO  COBOKYIHOCTh T'€HOB
eJIMHWI] HacJieICTBEHHOCTH. HacnencTBenHas wuwHboOpMamms OmpeaesseT YETKUA IUIaH
OHTOTE€HE3a, B TMPOILIECCE KOTOPOTO pa3BHBAIOTCS U (POPMUPYIOTCA CHEeIMPUIECKUe IS
JIaHHOW 0COOM CBOKWCTBA M TPU3HAKH.

M. E. JlobGamoB pgaet criexyroiiee omnpeaeieHue: «HacmencTBeHHOCThIO» Ha-
3BIBAETCS. CBOWCTBO OPraHM3MOB OO€CTICUMBATh MATEPUATBHYI0 U  (DYHKIMOHATbHYIO
MPEEMCTBEHHOCTh MEXIy TOKOJICHWSIMH, a Takke OOyCJIOBIMBaTh CrerM(pudecKuii
XapakTep MHAMBHUAYAIbHOTO PAa3BUTHS B ONPEACIICHHBIX YCJIOBHUAX BHEIIHEH CpPEIbl

Hapsiny ¢ TepMHUHOM «HACIIE/ICTBEHHOCTh» B TE€HETHUKE TMPUMEHSIIOT TEPMUHBI
«HaCJICIOBaHME» U «HACJeAyeMOCTh». HacieqoBaHueM Ha3pIBalOT TMpOIECC Tepeadyu
HACJICJICTBCHHBIX 33JIaTKOB WM HACJICJACTBEHHOW WHPOpMAIM OT OJHOTO TIOKOJICHUS
JIPYyroMy, B pe3yJibTaTeé YEro y MOTOMKOB (DOPMHUPYIOTCS OMpEe/AesICHHbIE TPH3HAKK W
CBOICTBA, TPHCYIIHE POJIHUTEIHCKAM 0CO0sSM. TepMHHOM «HACJIeTyeMOCTh» 0003HAYaIOT
JIOJIF0 TEHETUYECKOW M3MEHYMBOCTH B 00IICH (DEHOTHIMMUECKON M3MEHUYHMBOCTU TPU3HAKA
B KOHKPETHOW TOMYJISIIUM >KABOTHBIX WIH PACTECHHUM.

47



JINCT
M3MEHeHH paboueil yueOHOM MpOoTpaMMBbl MO JAHUCIMIUINHE
b/1.07 EcTtecTBO3HaHNE

JloToTHEHUST ¥ I3BMEHEHMS, BHOCHMBIE B Pab0ouyro NPOTpaMMy JVCIMITIAHBI HA
2019/2020 yu. 1.

OcHOBaHUI BHECEHUSA Paznen PII/], B koTOpBIi Conepxanre BHOCHMBIX
JIOTIOJIHEHUW U BHOCSTCSI U3MEHEHUS JIOTIOJIHEHUH, 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: MpernoiaBaTesin N.N. CepOuna

N.T. KopoteHko
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