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1. IlosicHUTEJIHLHAA 3ANMNCKA
OV.11 «kECTECTBO3HAHME»

Pabouas mporpamma yuebHO# mucuuiuiMHbl «EcTecTBO3HaHME)» MpeaHa3zHaueHa
T WM3YYCHUS ©CTECTBO3HAHUS B 00pa30BATEIbHBIX OPraHU3alHsIX CPEIHETO
npo(hecCHOHANBFHOTO 00pa30BaHUs, pPEATUIYIOMINX O0pa30BaTEIbHYI0 MPOrpaMMy
CpeaHero oOmiero oOpa3oBaHUsA, MPHU TMOATOTOBKE KBATH(PHUIMPOBAHHBIX PAOOUUX H
CTICIIAJIICTOB CPEIHEr0 3BEHA.

[Iporpamma pa3zpaboTaHa Ha OCHOBAHHH:

1. IlpumepHoit mporpaMMbel 1O 00I11€00pa30BaTEIbHON yUeOHOW TUCIUILINHE
«ECTECTBO3HAHHUE» (mpumepHnass nporpamma PexomennoBana @enepanbHbIM
roCy/IapCTBEHHBIM aBTOHOMHBIM YyupexjaeHueM «deaepanbHblii HHCTUTYT pPa3BUTHS
oOpazoBanus» (PI'AY «®HPO») B kauecTBe NPUMEPHON MPOTrPaMMBbI JUIsl peaiu3aluu
OCHOBHOU npogeccroHanbHoi oOpa3zoBarenbHoi mporpammel CITO Ha 6a3e 0OCHOBHOTO
o0uiero oopa3oBaHus ¢ MOJYyYEHUEM cpeaHero oouiero odpasosanusi, I[Iporoxosn Ne 3
ot 21 urona 2015 r. Peructpanmonnsiii HoMmep peuensuu 374 ot 23 wurons 2015 1.
OI'AY «DUPOy»);

2. @enepallbHOTO TOCYJApCTBEHHOTO OOpPa30BATEIBHOTO CTAaHAApTa CPETHETO
obuiero oOpazoBanus (YTB. MpuKa3oM MuHucrepcTBa oOpa3oBaHuss U Hayku PO ot
«17» mas 2012 1. Ne 413)

3. @eznepanbHOrO TOCYIApCTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTa CPETHETO
podeCCUOHAIBHOTO 00pa3oBaHUs IO MporpaMmaM IMOATOTOBKH  CIEIHAJIMCTOB
cpeanero 3BeHa no cnennansnoctn 44.02.01 «JOIKOJIBHOE OBPASOBAHUE» (yTB.
nprKa3oM MuHHCTEpCTBa 00pazoBanus U Hayku PD ot 27.10.2014 Nel351)

4, PabGouwero yueOHOro 1uiaHa, paspaboranHoro B bY  «Coerckuii
MOUTEXHUYECKUM KOJUIEIK» U YTBEPKACHHOTO ITpuka3zoM Ne 66 ot 24.04.2019 ropa.

CornacHo «Pa3bsicHEeHMSIMM TI0 peau3alud  00pa30BaTENbHON MPOrpaMMBI
cpeaHero oOiiero oOpa3oBaHMs B Ipeleax OCBOEHHS OO0pa30BaTENIbHBIX MPOrpaMMm
cpeaHero mpogecCHoHAIBHOTO0 00pa3oBaHMs Ha 6a3e OCHOBHOTO OOIIETO 00pa30BaHUs C
yaetom TpeboBanuit DPI'OC wu mpoduias momydaemMoro  mpoQecCHOHATBHOTO
obpazoBanus» (mpotokosr Ne 1 ot 10 ampens 2014 r. HMC HIIO ®TI'AY «DHUPO»)
yuebHas aucuuiuinHa «EcTecTBo3HaHME» H3ydaeTcs C y4yeToM  TyMaHUTapHOTO
npoduist mpohecCHOHATHHOTO 00pa30BaHUS.

VYyeOHas AucuMIIMHA U3y4yaeTcs Ha 1 Kypce.

[Ipu ocBoenun cnerumansHoctu 44.02.01 «IOLIKOJIBHOE OBPA3OBAHUE»
rYMaHUTapHOTO Tpoduiis ydyeOHas aucuuiimHa «EcTecTBo3HaHWE)» HM3ydaeTcs Kak
0a30BbIi yueOHbIN MTpeaMeT B 00beme 162 yaca.

Copnepxanue mporpammbl  «EcTecTBO3HaHHME» HaNpaBI€HO HA JIOCTUKEHUE
CIIEIYIOLINX LEIIEH:

* OCBOCHHME 3HAaHUM O COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTUHE MUpa U
METOJIaX €CTECTBEHHBIX HayK; 3HAaKOMCTBO C Hauboiee BaXXHBIMU UICSIMH H
JOCTHUKEHUSIMH €CTECTBO3HAHUS, OKa3aBUIMMH OIpENESIoniee BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

* OBJAJICHUE YMEHHUSMU TPUMEHATH TOJY4YEHHBbIC 3HAHUS AN OOBSICHEHHS
SBJICHUN OKPY)KAIOIIEr0 MHpa, BOCHPHUATHS HHPOPMAIMH €CTECTBEHHOHAYYHOTO U
npo(hecCHOHANBHO 3HAYMMOTO COJIEP)KAaHUS; PA3BUTHE MHTEIUIEKTYaIbHBIX, TBOPYECKUX
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CHOCOOHOCTE M KPUTHUYECKOTO MBIIUJICHUSI B XOJ€ NPOBEIACHHUS MPOCTEUIINX
VCCIIEIOBAaHNM, aHAJIN3A SIBJICHUM, BOCIIPUATHUSA U MHTEPIIPETALUNA €CTECTBEHHOHAYYHOU
uHdopMamy;

* BOCHHUTaHHE YOEkKJIEHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHHOW MPUPOJIBI U
UCIIOJIb30BAaHUS JOCTVIKEHUN E€CTECTBEHHBIX HAyK Ul PAa3BUTHs LHUBWIM3ALUU U
NOBBIIICHNS Ka4eCTBA KU3HU;

* IIPUMEHEHUE €CTECTBEHHOHAYUYHBIX 3HaHUH B PO(ECCUOHATIBbHON
JESITEIbHOCTH U TTOBCEITHEBHOM JKU3HHU I 0OecriedeHust 0€301acHOCTH
KU3HENIEATEIbHOCTH; TPAMOTHOI'O MCIOJIb30BAHNS COBPEMEHHBIX TEXHOJIOIMI; OXPaHbI
3I0POBBs, OKPYXKAIOIIEH CPEBI.

B umemsix QopmupoBaHus 3HaHUM, YMEHUH TO y4yeOHOW  JAUCIMILIAHE
«EcTecTBO3HaHME» MpUM  OpraHuM3alnuud  00pa3oBaTeIbHOrO0  mporecca  OyayT
UCIIONIb30BaHbl  COBPEMEHHBIE  IEJarormyeckue TEXHOJOTHH: HWH(OPMalMOHHO-
KOMMYHUKAIIMOHHbIE, MPOOJEMHOTO M Pa3BUBAIOIIET0 OO0y4YEHHUs, Pa3HOYPOBHEBOI'O
0oOy4eHHs] B COYETAHUU C TPATAULIUOHHBIMH TEXHOJIOTHSIMHU.

Kpurtepusivmu onieHMBaHuUs SIBJISIOTCH:
® COOTBETCTBUE JOCTUTHYTHIX JUYHOCTHBIX, METANpPEIMETHBIX U IMPEAMETHBIX
PE3yJIbTaTOB 00yYarOIINXCcsl TPEOOBAHUM K pe3yIbTaTaM OCBOCHHUS IIPOrPaMMBlI;
® JMHAMHUKA  pE3yJIbTaTOB  MNPEAMETHOH  OOy4YeHHOCTH, (OpMHUpPOBAHUS
YHHUBEPCAIbHBIX YUEOHBIX AEHCTBUM.

KOHTpOJIb YPOBHS JOCTHKEHHUSI PE3YyJIbTAaTOB OCYIIECTBIICTCS B XOJI€ BBIITOIHEHUS
3alay TBOPYECKOTO W TOHUCKOBOIO XapakTepa, IPOBEPOYHBIX, NPAKTUYECKUX U
1a00paTOPHBIX padOT MO MPEAMETY, KOMILJIEKCHBIX padOT Ha MEXIPEIMETHON OCHOBE U
zp.

B mpouecce wu3ydeHuss ¢opmupyeTcss HHPOPMALMOHHAS  KOMIIETEHTHOCTb
oOyuaronuxcs. [loaToMy npu opraHu3any BHEAYTUTOPHOH CaMOCTOSITEIbHON PabOThI
aKLIEHTHPYETCsl BHUMaHHE OOydyarolmuxcsi Ha noucke uHpopmanuu B MHTepHere, B
yueOHOM M CHeUUaJbHOM JHUTepaType ¢ COOTBETCTBYIOIIUM O(GOpMIICHHUEM U
IIPEICTABIICHUEM PE3YJIbTATOB.

AynutopHas Harpyska CTYJEHTOB NpearnojiaraeT JEKIHOHHbIE, Ja00opaTopHbIE M
IpakTUYeCKHe BUABI 3aHATUNH. CaMOoCTOsITeNIbHAS BHEAYAUTOPHAsL paboTa OpraHu3yercs
B (popMe BBIMTOJHEHUS CTYJSHTAMH COOOIIEHUH, TOKIaI0B, 0hOPMJICHNS KOHCIIEKTOB,
Npe3eHTaluid, MOJATOTOBKM K KOHTPOJbHBIM paboTaM M 3auery, U3Y4YEHUS
JOTIOJIHUTEIHHON JIUTEPATYpPhl, BBINOIHEHUS MHIMBUYaIbHBIX 3aJaHUM, 3JIEKTPOHHOTO
TECTUPOBAHUS, HAIpaBiICHHbIX Ha (OpMUpPOBaHME TaKUX KOMIIETEHLUH, Kak
CIIOCOOHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITENIbHOMY MOUCKY MH(OpMAIMU, OBJIaJCHHE
HaBbIKAMM cOopa W 00pabOTKM HMHPOpPMALMM, YTO IMO3BOJSET CHOPMUPOBATH
npodeccuoHaNIbHbIE KaYeCTBa.

[IpomexxyTouHasi arrecrauus npeaycMoTpeHa B dopme nuddepeHIupOoBaHHOTO
3auera Ha 1 kypce Bo 2 cemectpe.

JlommyckaeTcs peaiu3aius 4acTu 00pa30BaTeIbHON MPOrpaMMBbl ¢ TPUMEHEHUEM
JAUCTaHLMOHHOTO 00YyYEHHUs ¢ UCTIOIb30BaHUEM 3JIEKTPOHHOTrO pecypca SAnaexc Kiace.



2.00masi XapaKTepUCTUKA y4eOHOH TUCHUTLINHBI

OcHoBy pabodeil mporpaMMbl COCTAaBISIET COJCp)KAHUE, COIVIACOBAHHOE C
TpeOoBaHUSIMHU (PeepaIbHOTO KOMITIOHEHTa TOCYJIapCTBEHHOTO CTaHIapTa CpPETHETO
ob1iero oOpazoBaHus 0a30BOTO YPOBHS.

Pabouass mporpamma ydeOHOW AuciMILINHBI «EcTecTBO3HAHME» MOXKET OBITH
UCTIONb30BaHA B 00pa3oBaTeIbHBIX OpPraHU3AIUSAX CpPEIHEro MPOo(eCcCHOHATHLHOTO
oOpa3oBaHMsI, pealn3ylIuX 00pa30BaTeNbHYI0 MPOTrpaMMy CPEIHEro  OOIIero
oOpa3oBaHMsI, TMPH TOATOTOBKE KBATU(PHUIIMPOBAHHBIX pabOYMX U CICIHATUCTOB
CPEIHETO 3B€HA COLMAIbHO-9KOHOMUYECKOTO MPOQHIIS.

EctecTBO3HaHMe — Hayka O SBJICHHMSIX W 3aKoHaX mnpupoasl. CoBpeMEeHHOE
€CTECTBO3HAHHUE BKJIFOYACT MHOXECTBO €CTECTBEHHO-HAYYHBIX OTPACICH, U3 KOTOPBIX
Han0oJIee BAXKHBIMU SBJISIOTCS (pr3uka, xuMus u 6nosorust. OHO OXBATHIBACT IMIMPOKUN
CIIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHUPOJIBI, KOTOPHIE MOYKHO
paccMaTpuBaTh Kak eIuHOE Ie0e.

EcTtecTBeHHO-HayuYHbIE 3HAHUSI, OCHOBAaHHBIE HA HHUX TEXHOJOTHUU (POPMHUPYIOT
HOBBIN 00pa3 ®u3HU. BEICOKOOOPa30BaHHBIN YEIOBEK HE MOXKET JUCTAHIIUPOBATHCS OT
byHIaMEHTANBHBIX 3HAHUM 00 OKpyXKarolmeM MHpe, HE PHUCKYS OKa3aThCs
OeCIOMOITHBIM B MPO(ECCHOHANBHON  JAesSTeNbHOCTU. J[1000€e TepCrleKTUBHOE
HaIpaBJCHUE JIESITEIILHOCTH YeJOBEKa IMpPsSMO WIM KOCBEHHO CBS3aHO C HOBOM
MaTepuaibHOW 0a30i W HOBBIMH TEXHOJOTHSIMU, U 3HAHHE MX €CTECTBEHHO-HAyYHOU
CYITHOCTH — 3aKOH ycIiexa.

EctrecTBO3HaHne — HeoTheMIIEMas COCTABIAIONIAS KYJBTYPBL: ONpPEAEHs
MHUPOBO33pPEHUE YEJIOBEKA, OHO TMPOHUKAET W B TyMaHUTapHyw cdepy, U B
00I11I€CTBEHHYIO JKU3Hb. ParmmonannHbBIN €CTECTBCHHO-HAYYHBIN METO/I,

c(hOpMHUPOBABIIMIICS B paMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHO-HAy4YHYIO
KapTHUHY MUpa, HEKOe 00pa3zHo-puiIocoPpckoe 00001IeHEe HAYUYHbIX 3HAHUH.

OcCHOBY ecTeCTBO3HaHMS MpeACTaBisieT (PU3rMKa — HayKa O MPUPOJIE, U3ydarolias
HauOoJiee Ba)KHBIC SBJICHMS, 3aKOHBI M CBOMCTBAa MaTepualibHOrOo Mupa. B dusuke
YCTaHaBJIMBAKOTCS YHUBEpPCAIbHBIC 3aKOHBI, CIIPaBEIJIUBOCTD KOTOPBIX
MOATBEPAKIAAETCA HE TOJBKO B 36MHBIX YCIOBHUSIX U B OKOJIO3EMHBIX IMPOCTPAHCTBAX, HO
n BO Bcell BceneHHou. B 3TOM 3akimrodaeTcs OOWH U3 CYLIECTBEHHBIX IPU3HAKOB
¢u3uku kak (QyHmameHtadpbHOM Hayku. dusmka 3aHUMaeT 0co00e MECTO Ccpeau
€CTECTBEHHBIX HAYK, HO3TOMY €€ MIPUHSATO CUYUTATh JIUJIEPOM €CTECTBO3HAHMSI.

EcrecTBOo3HaHME KaK HayKa O SIBJICHHUSX M 3aKOHAX IMPHUPOJBI BKIIIOYACT TaKKe
OJ[HY M3 BaXHEHUIINX OTPACIEU — XUMHIO.

XuMmusi — HaykKa O BEIIeCTBax, MX COCTaBe, CTPOCHHMH, CBOMCTBAx, Mpolieccax
MpEeBpaIlleHNs], UCTIOIB30BaHNN 3aKOHOB XUMHH B IPAKTHUECKOHN JICSITEILHOCTH JIFOJCH,
B CO3/IaHUU HOBBIX MaTEPHAJIOB.

buonorust — coctaBHas 4acTh €CTECTBO3HAHUS. DTO HayKa O KUBOU npupoje. OHa
M3y4yaeT PaCTUTENIbHBIM, KUBOTHBIM MHUP M YEJIOBEKA, UCIOJB3Yysl KaKk COOCTBEHHBIC
METO/bl, TaK M METONbI APYTMX HAayK, B YaCTHOCTU (PU3UKH, XUMHH ¥ MATEMATUKH:
HaOTIOCHMS, SKCIIEPUMEHTHI, UCCIIEOBAHMS C MIOMOIIBI0 CBETOBOTO M AJIEKTPOHHOTO
MHUKpPOCKOIa, 00pabOTKy CTaTHCTHYECKHX JaHHBIX METOJaMU MaTeMaTUYeCKON
CTAaTUCTHUKU U JIp. BUOJOTHS BBISIBISIET 3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€
MIPOSIBJIICHUSIX, B TOM YHCJE OOMEH BEIIECTB, POCT, Pa3MHOKECHHE, HACIECICTBEHHOCTb,
M3MEHYUBOCTb, SBOJIIOIUIO U JIP.



B npouecce peanuzanuu coaep:kaHusi yueOHOW IUCHMIUIMHBI «EcTecTBO3HaHKE)
3HAYUMO wu3ydeHue paszena «Dusmka», KOTOPBIM BHOCUT CYLIECTBEHHBIM BKJIAJI B
CUCTEMY 3HaHHUI 00 OKpY>KarolleM MUpE. DTOT pa3jiell BISETCS CUCTEMOOOPA3YIOIIUM
JUTSL IPYTUX PA3esioB Y4eOHOW JUCIUIUIMHBI, TOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIeXKaT B
OCHOBE COZIEp>KaHUsI KypCOB XMMUU U OUOJIOTHH.

[Ipn um3ydyeHun y4yeOHOro marepuana MO XUMHHM U OHOJOTUU aAKICHTHUPYETCS
BHUMAaHHE OOY4YaIOMIMXCS Ha XU3HEHHO BAXKHBIX OOBEKTaX MPUPOABI U OpPTaHHU3ME
yesoBeka. JTo rujapocdepa, atmocdhepa U O6uocdepa, KOTOpblE pacCMaTPUBAIOTCA C
TOYKH 3PEHUS] XUMUYECKUX COCTABOB M CBOMCTB, UX 3HAUYECHUS JIJISl JKU3HEICATEIIbHOCTH
JIOJIEN, 3TO COAEPIKAHUE, OCBEUIAIONIEE POJIb BAKHEUIIMX XMMHUYECKHUX DJIEMEHTOB B
OpraHM3ME 4YeJIOBEKa, BOMPOCHI OXPaHbl 3J0POBbs, NPOQUIAKTHUKK 3a00JEBaHUN U
BPEIHBIX IPUBBIYEK, IOCIEACTBUII HW3MEHEHUS CpeAbl OOUTaHUS 4YelIOBEKa JUIs
YEJI0BEYECKON IUBUIN3ALINH.

3aMeTHOE MECTO B COJICp’KaHMM Y4E€OHOW JUCIUILUIMHBI 3aHUMAET Yy4eOHBIN
Marepuana, HE TOJbKO (OPMHUPYIOIIMI €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa ¥y
CTYJIEHTOB, HO ¥ pAaCKpBIBAIOIIMNA IPAKTUYECKOE 3HAYEHUE €CTECTBEHHO-HAYYHBIX
3HaHUU BO BCeX c(epax KU3HU COBPEMEHHOIO OOIIECTBA, B TOM YHUCIIE B TYMaHUTAPHOU
cdepe.

B nenom yueOHas nucuumunHa «EcTecTBO3HaHWE», B COAEPKAHUU KOTOPOH
BEJyIIIMM KOMIIOHEHTOM SIBJIAFOTCSI HAy4YHbIE 3HAHWS M HAy4HbIE METOJbI IO3HAHUS,
no3BoJiAeT CHOPMHUPOBATH y OOYYarOMIMXCS IIEJIOCTHYIO E€CTECTBEHHO-HAyUYHYIO
KapTUHY MHpaA, NOPOOYIUTh Yy HUX SMOUUOHAIBHO-LIEHHOCTHOE OTHOIIEHUE K
M3ydyaeMOMYy MaTepuanay, TOTOBHOCTb K BBIOOpY JACHCTBHM  ONpeacieHHOU
HaIpaBJICHHOCTH, YMEHHUE KPHUTHUYECKH OLICHHMBAaTh CBOM U YYXKHE JECUCTBUS U
ITOCTYIIKH.

3.0nucanmne MecTa y4eOHOH TUCHUILVIMHBI B y4eOHOM IJIaHe

Pabouas nporpamma COCTaBJICHA TUTSt peanuzanuu Kypca
BJ1.06 «EctecTBO3HAHUE», KOTOPBINA SBISIETCS YaCThIO MPEIMETHON 00JacTH 06a30BBIX
00111e00pa30BaTeIbHBIX JUCIUTUINAH.

KonudecTBo yacoB Ha ocBoeHHE paboyeit mporpaMMbl yueOHOM TUCIIUILTAHEL:
MaKCHMAaJILHOW y4eOHOo#i Harpy3ku ody4yaromerocsi 162 yaca (114 g pasgen | Xumus
u pasnen || buonorus + 48 u paznen |11 ®uzuka),

8 mom uucre:

00s13aTeIbHON  AyAUTOPHOM YyuyeOHOW Harpy3ku oOyqamomerocs 108 wyacos
(76 1 paznmen | Xumus u pasaen |l buonorust + 32 4 pazgen |11 dusuka),

8 mom uucie:

CaMoCTOSITeIbHOI pa6oThl odyuarmerocsi 54 yaca (38 u pasgen | Xumus u pasuen
Il buonorust + 16 4 pazaen |l ®duzuka).

KonTpoas ¢popMupyeMbix 3HaHUN U YMEHHI TPOBOJUTCS B MPOIECCE TEKYIIETo
KOHTPOJIS, a TakXKe NP MPOBEJACHUN MPAKTUYECKUX U JTA00PATOPHBIX padoT.

4. JINYHOCTHBIE, MeTANPeAMETHBIE U MPeAMeTHBIE Pe3yIbTAThl 0CBOEHMS
Y4eO0HOi THCIUITHHBI
OcBoenue coaepxanus ydyeOHOW muciuiinHbl «EcTecTBo3HaHme» obOecreunBaeT
JOCTIKEHUE CTYICHTAMHU CIICAYIOIINX PE3YIbTaTOB:



* IMYHOCTHBIX:
— YCTOWYMBBIA MHTEPEC K UCTOPUU U JOCTIKEHUSAM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO F'OPJIOCTH 3a POCCUNMCKNE €CTECTBEHHBIE HAYKH;
— TOTOBHOCTh K TMPOJOKEHUIO OOpa30BaHUs, IMOBBIIMICHUIO KBaTU(PUKAIMK B
n30paHHOM MPOPECCHOHANBHON JEATEIBHOCTH C MCIOJIb30BAaHMEM 3HAHHWI B 00JacTH
€CTECTBEHHBIX HAYK;
— 00BEKTUBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHIIMUA B 00JIACTH €CTECTBEHHBIX HAyK
JUISL YeJioBeKa U OOIIECTBA, YMEHUE MCMOJIb30BaTh TEXHOJOTWYECKHE IOCTHUIKEHUS B
obmactu  GU3UKH, XUMHH, OWOJOTMM  JUIsI  TIOBBIIIEHHUS  COOCTBEHHOI'O
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpAHHOW MPOGECCHOHATBHON e TETLHOCTH;
— YMEHHE MPOaHAIU3UPOBATh TEXHOTECHHBIC MOCJIEACTBUS JJISI OKPYXKAIOIIEH Cpesbl,
OBITOBOM M MPOU3BOICTBEHHON IE€ATEIHLHOCTH YETIOBEKA;
— TOTOBHOCTH CaMOCTOSITEIILHO JOOBIBATh HOBBIC MJIsi ce0s €CTeCTBEHHO-HAYYHBIC
3HAHUSA C UCTIOJIB30BAHUEM JIJISL TOTO JOCTYMHBIX UCTOYHUKOB MH(OpMALIUH;
— YMEHHE YIPaBIATh CBOEH MO3HABATEIBHOMN JESATEILHOCTHIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO PA3BUTHUS,
— YMEHHE BBICTpaMBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILICHHUSI B KOMAHJE MO PEIICHUIO
oO1ux 3a7a4 B 00J1aCTH €CTECTBO3HAHMS,

* MeTanpeAMeTHbIX:
— OBJIQJICHHE YMEHUSIMU U HABBIKAMU PA3JIMYHBIX BHIOB MO3HABATEIBHOM
NEATEIIBHOCTH JIJISl U3YUYEHHUS Pa3HBIX CTOPOH OKPY’KAOLIEr0 €CTECTBEHHOTO MUPA;
— NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOJIIOACHUS, HAYYHOTO SKCIIEPUMEHTA)
JUIS U3YYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOUN KapTHUHBI MHPA, ¢ KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTAJIKUBATHCS B MpodeccCuoHanbHOU cdepe;
— YMEHHUE OMNpEeNeNsaTh eI W 3a7adyu JeATEeIbHOCTHU, BBIOMpPATH CPEACTBA I HX
JIOCTUKEHUS Ha MPAKTHUKE;
— YMEHHE HUCIOJIb30BaTh PA3IUYHbIE UCTOUHUKHU JIJISl TIOJTYUYEHUS] €CTECTBEHHOHAYUYHOU
MH(pOpMAIUU U OLICHUBATH €€ JJOCTOBEPHOCTH JJIsl TOCTUKEHUS TTOCTaBICHHBIX 1eel U
3a/1ad;

* IpeIMeTHBIX:
— c(opMHPOBAHHOCTH IPEACTABICHUM O IIETOCTHON COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MUPA, IPUPOAE KaK €IMHOM LUEITOCTHOU CUCTEME,
B3aMMOCBSI3H YeJIOBEKA, TPUPOJIbI U 00IIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX
Maciitadbax Bcenennoi;
— BJIQJICHUE 3HAHUSIMU O HauOoJee BAXXHBIX OTKPBITUSIX W JIOCTHIXKEHMUSIX B OOJIACTH
€CTeCTBO3HAHMUSI, MOBJIUSBIINX HA DBOJIIOIUIO MPEJICTABICHUN O MPUPOJIE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;
— c(opMHUpPOBAaHHOCTH YMEHHS TPUMEHSATH ©CTECTBEHHOHAYYHBbIC 3HAHUA IS
OOBSICHEHUSI ~ OKPYXKAIOIIMX  SIBJICHUM, COXpaHEHUs  3JI0pOBbs, OOecCIeueHUs
0€30IMMaCHOCTH  JKU3HEACATENbHOCTH,  OEpEeXHOr0  OTHOUIEHWUS K  MPHUPOJE,
PallMOHAJIBHOTO TPUPOJIONIOIH30BAHMS, & TAaKXKe BBIMOJHEHHUS POJIM TPaMOTHOIO
MTOTPEOUTEIIS;
— chOpMHUPOBAHHOCTh TMPEACTABICHUN O HAYYHOM METOJAE TO3HAHUS TMPUPOILI U
CpPEACTBAaxX H3Yy4YEHUsS MeraMHpa, MakpoMHpa W MHUKPOMHpA; BIaJCHUE IPUEMaMHU
€CTECTBEHHOHAYYHBIX HAOIIOJIEHUH, OTBITOB, UCCIEAOBAHUN W OIEHKH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB;
— BJIaJICHUE MOHSITUIHBIM anmnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIMM I103HABATh
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MHp, Yy4aCTBOBATh B JIMCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOMPOCAM, MCIOJIb30BATh
pasmuYHbIE WCTOYHWUKH WHQGOpMAIMK JUIsi TOJATOTOBKHM COOCTBEHHBIX padorT,
KPUTHYECKH OTHOCUTHLCA K coobienusiM CMU, copeprkaiium HayuyHyr0 HHGOPMAIIUIO;
— c(hOpPMUPOBAHHOCTh YMEHHUH IMOHHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUIST KaKJIOTO 4YeJoBeKa HE3aBUCHMO OT €ro IMpodeCCHOHAIIBHOM JeATeIbHOCTH,
paziuuath (akThl U OILICHKH, CPAaBHHBATh OIIEHOYHBIC BBIBOJbI, BUICTh WX CBSI3b C
KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CHCTEMOM IEHHOCTEH.

[Ipu peanuzamnuu pa3aeaoB Kypca yCTaHABIMBAIOTCS MEXIUCIUILUIMHAPHBIC CBSI3H
¢ yueOnbiMu auctumummHamu OY .18 «Okonorus», OY .16« eorpadus», OY .04
«OBX», OIIL.03 «BospactHas anatomus, ¢usuonorus wu rurueHay, OIL.06
«be3omacHocTh KuzHeaesaTenabHocTH», MJIK 01.01 «Menuko-Ouogorudeckue u
COIIMAJIbHBIE OCHOBBI 3JI0POBBS».

5. Conep:xanue y4eOHOM TN CIUIINHBI

pasaen | XUMMUMSI (53 u: 35 4 + 18 u BCP)

OBIIAS U HEOPTAHUYECKAS XUMMS (199)
BBEJEHUE (24)
XUMHYECKasi KapTUHA MHPA KaK COCTAaBHAs YaCTh €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa. Poib XUMUM B )KM3HU COBPEMEHHOTO OOIIIECTBA.
[IpumeHneHrne JOCTHKEHUN COBPEMEHHOM XUMHM B TYMaHHUTapHOU cdepe
NeSTeIbHOCTH  00IIecTBa. XUMHUYECKOE COJIepKaHUEe Y4eOHOM JHUCHIUILTAHBI
«EctecTtBo3Hanue» npu  ocBoeHuu  crnenuansHocted  CIIO  conumanbHO-
HKOHOMHUYECKOTO U TyMaHUTapHOTO npoduieit npodheccuoHaaIbHOTO 00pa30BaHuUs.

Tema 1.1. OcHOBHBIE IOHSATHS U 3aKOHBI XUMHUH (24)
[Ipeamet xumuu. BemectBo. ATom. Monekyna. XuMUUYECKHM 3JIEMEHT U (POPMBI €T
cyuiectBoBanus. [IpocThie U CIOKHBIE BEIIECTBA.
Hemoncmpauuu
Habop moaeneit atoMoB 1 MoJiekys1. MmrocTpaiuy 3aKkoHa COXpaHEHUST MacChl
BEIIIECTBA.

N3mepenue BemectBa. OCHOBHBIEC 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYJI.
OTHOCUTENBHBIE aTOMHAsT W MOJIEKYyJsApHass wmaccbl. KonmyecTBo BeliecTsa.
[TocTostnHast ABoranmpo. MomnspHas macca. 3akoH ABorajapo. MoJsipHbii 00beM
razoB. KonuuecTBeHHbIE H3MEHEHHS] B XHMHUM KAaK YacCTHBIM Cllydald 3aKOHOB
nepexona KOJWYECTBEHHBIX W3MEHEHHMH B KaudecTBeHHbIC. M. B. Jlomonocos —
«nepewlti pyCCKUll YHUBEPCUMem,.

IIpakTnueckoe 3ansaTue Nel

«PacueTHble 3a1a4M HA HAXOXKJICHUE OTHOCUTEIILHON MOJIEKYJISIPHOM MAaCCHI,

OMpeIeJICHHE MAaCCOBOM JJOJIM XUMHUECKUX IJIEMEHTOB B CJIOKHOM BetiecTBe» (14).
Tema 1.2 llepuoauyeckuii 3axkoH u [lepuoguyeckas cucreMa XUMUYECKUX

j1eMeHTOB /I, U. MenpesieeBa (24)

Otkpeitue Ilepunoanyeckoro 3akoHa. Ilepuomuueckass cucremMa XUMHYECKHX

snementoB JI. WM. Menneneea. 3HaueHue llepuoguueckoro 3akoHa W

[Tepnoanueckont cucreMbl XuMuueckux 3neMeHToB 1. 1. MenneneeBa st pa3BUTHUSA

HAyKU U MIOHMMAaHUs XMMUYECKOWU KapTUHBI Mupa. /[. Y. Menoenees 06 obpazosarnuu

U 20Cy0apCmeeHHo NOIUMuUKe.

Jemoncmpauusn



Pasnuunsie  ¢opmer  [lepumogmueckoid  CUCTEMBI  XUMHUYECKHUX  DJIEMEHTOB
J.N.Menneneena.
IIpakTHueckoe 3ansaTue Ne
«CocTaBieHHe IEKTPOHHBIX KOH(UTypaliii aTOMOB XUMHUYECKUX 3JIEMEHTOBY (14).
Tema 1.3 Ctpoenue BenecrBa (14)
KoBanenTHas cBs3b: HenonsipHass U nossipHast. MloHHas cBsi3b. KaTHOHBI M aHHOHBL.
Merannuyeckas cBs3b. BomoponHas cBA3b.
Jlemoncmpayus
OO0pa31pl BEIIECTB U MATEPUAJIOB C PA3JIMYHBIMU TUITAMH XUMUYECKON CBSI3H.

Tema 1.4 Bona. PactBopsl (24)

Bona B mpuponme, ObITy, TexHUKE M Ha MpousBojAcTBe. Dusuueckue u
XUMHYECKUE CBOMCTBA BOJIbl. OnpecHEHUE BOAbL. ATperaTHble COCTOSIHUSI BOJBI U €€
MEPEXObI U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

Hemoncmpauusn
du3nyecKre CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHHUE, CMAYMBaHUE.
IIpakTnueckoe 3ansaTue Ne 3
«Pacdet MaccoBOM N10M pacTBOPEHHOTO BeriecTBay (14).
Tema 1.5 Xumunueckne peakuuu (24).
[ToHaTHE O XMMHYECKON peakiuu. Tumbl XUMUYECKHX peakiuuil. CKOpOCTh peaklnu
U (aKTOPhl, OT KOTOPHIX OHA 3aBUCHT.
Jlemoncmpayus
XUMUYECKHUE PEAKIIUU C BBIJICTICHUEM TEIIOTHI.
Tema 1.6 Heopranunyeckue coeguHenus (24).
Knaccudukanus HeopraHU4eCKUX COCIUHEHUN M uX cBoOMcCTBA. OKCHUABI, KHCIIOTHI,
ocHOBaHus, conu. [lonstue o ruaponuse conei. Cpena BOAHBIX PACTBOPOB COJIEH:
KuCIas, HeuTpanbHas, menounas. Bogopoausiid mokasarens pH pactBopa.
Tema 1.7 MeTasuibl 1 HeMeTa/UIbI (64).

O6uue gusnueckue U XMMHUUYECKUE CBOMcTBa MetayioB. Hemeramnel. OOmias
XapakTepUCTHKA T[JIaBHBIX NOATPYHI HEMETAUIOB Ha MPUMEPE TaJIOr€HOB.
Baxueimme coelvHEHHs META/UIOB MU HEMETAUIOB B NPHUPOJAE U XO3SIMCTBEHHOU
JESTeIbHOCTU 4elloBeKa. Memannvl U cniagvl Kaxk Xy0O0XHCECMBEHHbIU Mamepuall.
Coedunenus Mmemanno8 Kak COCMAGHAA YACMb CPeocmé Uu300pa3umenbHo20
uckyccmea. Hememannwr u ux coeouHenuss Kax coCmagHas yacmv cpeocms
U306pa3umenbHO20 UCKYCCMEA.

Hemoncmpauuu

B3auMozeiicTBue MeTamioB ¢ HeMeTaulaMu (IIMHKA C CEepOoil, aIIOMUHUS C HO/IOM),

pPacTBOPAMM KUCJOT U HIEJIOYEH.

['openue meTtamnoB (LIMHKA, *kKeje3a, MarHusi) B KUCJIOPO/IE.

BzanmopericTBue a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KHCIIOT C MEIBIO.

BoccranoBuTenbHbIE CBOMCTBA METAILIOB.

IpakTnueckoe 3ansaTue Ned4 «Xumuueckue cBOMCTBa MeTayioBy (149),

JI/p Nel «Onpenenenue pH pactBopa coneit» (19),

JI/p Ne2 «B3aumoneiicTBrEe METAJIOB C PACTBOPAMH KUCTIOT U coJieid» (14)

Koutposabnas padora no noapasaeny 1 «O06mas u Heopranudeckas xumus» (19).
noapasaesa 2 OPTAHUYECKASA XUMMUSI (134)

Tema 2.1 OcHOBHBbIE MOHATHS OPraHUYECKONl XUMHUM U TE€OPHS CTPOCHHUA

oprannveckux coequnenuii (1u)
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OCHOBHBIE  TIOJIOKEHUSI ~ TEOPUM  CTPOCHUSI  OPraHUYECKUX  COEIUHECHUI.
MHoroo0pa3ue opranuyeckux coequuenuii. [lonsitue nsomepun.
Tema 2.2 YriieBoaopoabl 4 MX NPUPOJAHBbIE HCTOYHUKH (44).
[IpenenpHble W HENpENENbHBIE  YIIEBOAOPOIBI. Peakius mNoaMMepu3aluu.
[IpupoaHble  UCTOYHMKH  YIJIEBOAOPOJOB.  YIJIEBOAOPOABI  KaK  OCHOBA
MEXAYHAPOJHOTO COTPYAHMYECTBA M BAXKHEUIIMHA HCTOYHUK (OPMHUPOBAHUSA
oromxera PO.
Jlemoncmpayus
[TonydeHune sTuIEHA W €ro B3aUMOJACHCTBHE C PACTBOPOM IMEPMAHraHaTa Kalus,
OpOMHOI1 BOJIOM.
IIpakTuueckoe 3ansaTue Ne 5 «M3oMepusi, HOMEHKIATypa aJKAHOB U AJIKEHOB)»
(14).
Tema 2.3 Kucsiopoacoaep:kamue oprannieckue Bemecrsa (44).
[IpencraButenu KHUCJIOPOJCOIEPKAIIUX OpraHUYeCKUX COCIMHEHUM:
METHWJIOBBINA U STUJIOBBIN CIIUPTHI, TIUILIEPUH, YKCYCHAs KUCJIOTA. JKUpPBI Kak CIOKHbBIE
3UPBL. AIKo2OMUBM U €20 OmpadiceHue 8 NPOU3BEOCHUSIX XYOO0IHCeCMBEHHOL
umepamypul U U300pa3umMenbHO20 UCKYCCMEda.
VYrieBoasl: T0K03a, Kpaxmal, HeJIT0103a.
Jlemoncmpayus
KauecTBeHHas peakuys Ha TIIALEPUH.
IIpakTnueckoe 3ansaTHe Ne6 «PemeHue 3amad C UCMIOIB30BAaHUEM MOJSIPHOTO
obbema razay (1u).
Tema 2.4 A3orcoaep:kamue Opranmieckue coefuHeHus (44).
AMHHBI, aMHHOKHUCIOTHI, Oenku. CTpykTypbl U cBoiicTBa OenkoB. CTpoeHue Hu
ouosiornyeckasi GyHKIUS OCIKOB.
Hemoncmpavusn
L{BeTHBIE peakuuu OENKOB.
[Inactmaccel u BoJiokHa. IloHsiTHE O TIacTMaccax M XUMHUYECKUX BOJOKHAX.
HarypanbHble, CHHTETHUYECKUE U UCKYCCTBEHHbBIE BOJIOKHA.
Ilpumenenue nonumepos 6 NPUKIAOHOM U KIACCUYECKOM U300pA3UMENTbHOM
uckyccmae.
Jlemoncmpayus
PaznuuHbie BUIBI MJIACTMACC U BOJIOKOH.
IpakTuyeckoe 3ansaTue Ne 7 «O3HaKOMJICHHE ¢ 00pa3llaMy Pa3IMYHbIX TIACTMACC
U BOJIOKOH» (14).
noapasaea 3 XUMMUSA U )KU3HDb (3u)
Tema 3.1 Xumus u opranusm vyejgoBeka( 14)
XUMUYECKHUE DJIEMEHThI B OpraHu3Me uesjoBeka. OpraHuuyeckue U HEOpraHUYeCKUe
BeiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOJMMbBIC COCIUHEHUS: OCJIKH, YTJIEBOIbI,
KUPBI, BUTAMUHBI. YTJIEBOAbl — TJIABHBI HMCTOYHUK SHEPruu opranuszma. Posb
KUPOB B OpraHusMe. X0oJIECTEPUH U €ro poJib B 3JI0POBbE ueoBeKa. MUHEpaJIbHbIC
BEIECTBA B MPOJIYKTaX MUTaHUs, MUIIEBbIC 100aBku. COamaHCUPOBAHHOE MUTAHKUE.
Tema 3.2 Xumus B ObITy (24)
Bonma. KadectBo Boawsl. Moromme u umcTsamnme cpeactsa. IlpaBwmma Oe3omacHoi
paboThI CO CpeIcTBaMU OBITOBOW XUMUM.
Pone  xumuueckux snemenmos 6 owcuznu pacmenuti. Yooopenus. Xumuyeckue
cpeocmea 3auumol pacmeHul.
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KonTpoabnas padora no nmoapasaey 2 «Opranudeckast xumus» (1 1)
pasaen || BUOJIOT'US (61 u: 4149+ 20 g BCP)
Tema 2.1 buoJsiorust — COBOKYIHOCTH HAYK 0 >KUBO# nmpupoae. MeToanbl
HAYYHOTI'0 MO3HAHUSA B OHos1oruu (14)
XKupas npupona Kak OOBEKT M3yuyeHHs] OUOJOrMU. MeToabl MCCIEAOBAHUS KUBOM
npupoasl B Ouonoruu. OrnpejaenieHUe KU3HU (C TPUBICYEHUEM MaTepualia u3
pazzienoB GU3MKU U XUMHUH). Y POBHHM OpraHU3aIiH )KU3HU.
Jlemoncmpayuu
YPpOBHU OpraHU3aLNM KU3HH.
MeToabl MO3HAHUS KUBOW TPUPOIBI.
Tema 2.2 Kuerka (54)
Hcropust n3yuyenus kiaeTku. OCHOBHBIE MOJIOKEHHS KJIETOUHOW Teopuu. Knetka —
CTPYKTYpHO-(DYHKIIMOHAIbHAS (3JIEMEHTapHas) €IUHUIIA )KU3HH.

Crtpoenue knetku. [IpokapHOThl U 3yKapuOThl — HHU3IIKE U BBICIINE KJIETOUYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKM 3yKapuoT. Kiierounoe
anpo. OyHKUUA sApa: XpaHEHUE, BOCIPOM3BEACHHE M Iepefadya HACIEICTBEHHON
uH(bOpMAIUH, PETYIISIUSI XUMUYECKON aKTUBHOCTU KIETKU. CTpyKTypa U (QyHKIUU
XpPOMOCOM. AyTO- COMBI U ITOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaYeHUME XUMHUYECKHX DJJEMEHTOB. Poib BOabl  Kak
PacTBOPUTEIII U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEN CPEIbl OPraHU3MOB. Y TJIEBOJIBI
U junuabl B kietke. CTpykrypa u Ouosnornyeckue (QpyHkiuu OenkoB. CTpoeHue
HYKJIEOTUJIOB U CTpYyKTypa nosmHykieotuaubix nener [JHK u PHK, ATO.

Bupycel u 6akrepuodaru. HeknerouHoe cTpoeHHe, >KM3HEHHBIM LUKI U €ro
3aBUCUMOCTB OT KJI€TOUHBIX (hOpM KHU3HU. Bupychl — BO30yauTen MHPEKIIMOHHBIX
3a0oneBaHui; MoHsATHE 00 OHKOBUpYcax. Bupyc nmmyHonedpuuura yenoseka (B1Y).
[Ipodpunaktuka BUY-undexuuu.

Hemoncmpauuu
Ctpoenue MoJeKybl OenKa.
Ctpoenue mosiexkynsl JTHK.
CtpoeHue KIETKH.
CrpoeHue KIETOK NPOKAPUOT U 3YKAPUOT.
CrpoeHue Bupyca.
IIpakTuueckoe 3ansitue Ne8 «Heopranmyeckue W OpraHMYecKHUEe BeEIIECTBA B
cocTaBe KieTkn» (14),
IIpakTuyeckoe 3anaTue Ne9 «Bupycwel u 6akrepuodaru. IIpopunakruka BUY —
uHpexun» (149),
JI/p Ne3 «HabGnroneHue KIETOK PACTEHMM W KUBOTHBIX TOJ MHUKPOCKOIIOM Ha
rOTOBBIX MHUKpOIIpenaparax u ux onucanue» (1),
JI/p Ne4 «CpaBHeHHE CTPOSHUSI KJIETOK PACTEHUM U )KUBOTHBIX» (14).

Tema 2.3. Opranusm (114)
Opranusm — egauHoe 1enoe. MHOroodpasue opraHu3MoB.
OOMeH BeIeCTBOM M SHEPruel ¢ OKpyKarollel cpenoil Kak HeoOX0IMMOE YCIOBHE
CYILIECTBOBAHMSI )KUBBIX CUCTEM.
CriocoGHOCTh K CaMOBOCTIPOU3BEACHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
opraHu3MoB. JleneHwe KIETKM — OCHOBAa pPOCTa, PA3BUTHSA M Pa3MHOKEHUS
oprann3MoB. becnionoe pasmuoxenue. [1010BoM nponecc U MojJoBOe Pa3MHOKEHUE.
OmiogoTBOpEHNE, €ro OMOIOTUYECKOE 3HAUEHHE.
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[TonsitTue 00 WHAWBHIYyATHHOM (OHTOTEHE3), AMOPHOHAIBLHOM (IMOpPHOTEHE3) H
NOCTAMOPUOHAIBHOM pa3BUTUU. HHAMBUAyanbHOE pa3BUTHE UYEJIOBEKa U  €ro
BO3MOYHBIE HAPYIICHHUS.
OOmre mpeAcTaBICHHUs] O HACIEACTBEHHOCTH W WM3MEHYMBOCTU. | eHeTnyeckas
TEPMUHOJIOTHSI M CUMBOJMKA. 3aKOHOMEPHOCTM HacieaoBaHus. HacnenoBanue
npu3HakoB y yesoBeka. [lomoBbie xpoMocombl. CLIETIIIEHHOE C TI0JIOM HAcCJIEI0BaHHUE.
HacnencrBennbie 00sie3HU YelloBeKa, UX MPUYUHBI U npodunakTuka. CoBpeMEHHBIE
IPE/ICTaBIICHUS O T€HE U TEHOME.
['eneTnueckue  3aKOHOMEpPHOCTH  u3MeHuuBocTH.  Kiaccudukauus — dopm
M3MEHYHMBOCTH. BilMsHHE MyTareHOB Ha OPraHU3M YeJIOBEKA.
[Ipeamer, 3amaum U METOABI CEIEKUUU. |'eHeTHYeCKrEe 3aKOHOMEPHOCTU CEJICKIUU.
VYyenue H. 1. BaBuiioBa 0 1ieHTpax MHOToo0Opasusl U MPOUCXOKIEHUS KyJIbTYpPHBIX
pacTeHui. bBUOTEXHONIOTUs, €€ JOCTUKEHUS, IEPCIEKTUBBI PA3BUTHS.
IpakTnueckoe 3anaTHe NelO0 «becromoe ©  MONOBOE  pa3sMHOXKEHHE.
NuauBuyanbHOe pa3BuTHe yeiaoBekay(14),
IpakTuyeckoe 3ansaTue Nell
«IleHTpbl MHOTOOOpA3Us U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuin» (14).
Jemoncmpayuu
OOMeH BellecTB U MPEBPAILEHUs] YHEPTHH B KIIETKE.
Jlenenue KIeTKH (MUTO3, MEHO03).
Crioco6b1 6ecrosIoro pa3sMHOKEHHUS.
On1010TBOPEHNE Y PACTEHUN U KUBOTHBIX.
NHauBHyalbHOE pa3BUTHE OPraHU3Ma.
HacneacrBeHnHbie 00JI€3HU YeIOBEKA.
Bnugnaue ankoroim3ma, HApPKOMaHUU, KypeHHUs! Ha HACJIEeICTBEHHOCTb.
MyTtanumu.
MoaudukanroHHass ”3AMEHYUBOCTb.
[HenTpbl MHOTOOOpa3Us U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTCHUM.
HckyccTBeHHBIN OTOOD.
Uccnenoanus B 001aCTH OMOTEXHOJIOTUH.
JI/p Ne5 «Perrenue s1eMeHTapHBIX TEHETHYCCKHX 3a1au» (24),
J/p Ne6 «Ananu3 W OIlEHKa DOTUYECKHX aCMEeKTOB Pa3BUTUS HEKOTOPHIX
UCCIICIOBAaHHUI B OMOTEXHOJIOTHI (2).

Tema 2.4 Bua (94)

DBOJIIOLIMOHHAS TEOPUS U €€ POoJib B (GOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa. Bun, ero kputepuu. [lonynsius kak CTpyKTypHasi € IUHHUIIA
Buma u sBomouuu. CuHteTndeckas teopus sBosonuu (CT3I). JIBwxyiiue CHITbI
ABOJIOLMH B cooTBeTcTBUM ¢ CTO.

Pesynbratel sBomonuu. CoxpaHeHHME MHOTrooOpas3usi BHJAOB KaK OCHOBa
yCTOMYMBOTO pa3BuTusi Ouocdepsl. [IpuunHbl BeiMUpaHus BUAOB. buosornyeckuii
nporpecc U OMOJIOrMYECKUi perpecc.

['MnoTe3bl TPOUCXOKIACHUS KU3HU. Y CI0KHEHUE )KUBBIX OPraHU3MOB Ha 3emiie
B INPOLIECCE 3BOJIIOLMHU. AHTPOIOIeHE3 M €ro 3aKOHOMEPHOCTH. JlokazarenbcTBa
pPOJICTBA YENOBEKA C MIICKOMHTAIOIIMMH >KUBOTHBIMU. JKOJIOTHYECKUE (HAKTOPHI
AHTPOIIOI€HE3a: YCIO0KHEHHE MMOMYJSILHOHHON CTPYKTYypbl BHJA, W3TOTOBJICHHE
opyaui TpyJa, MEpexoJ OT PAaCTUTEIBHOIO0 K CMEUIAHHOMY THIY HUTaHUS,
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UCIIONIb30BaHuE OTHs. [losiBIeHNE MBICIUTENBHON ACSITENBHOCTH U YIEHOPA3IEIbHOU

peun. [IporcxoxaeHne 4eI0BeYeCKuX pac.

Jlemoncmpayuu

Kputepuu Buga.

[Tonynsauust — CTpyKTypHasi €AMHUIIA BUIA, SUHUIA YBOJIIOIUH.

JIBUKyIIIM€E CUITBI SBOJIOIUU.

Bo3HukHOBEHHE U MHOTO00pa3ue NprucrnocoOIeHu y OpraHu3MoB.

Penkue u nucuesaroniyie BUAbL.

JIBMOKyIIIME CUITBI AaHTPOTIOTEHE3A.

[IponcxoxIeHne YeI0BEeKa U YEJTOBEYECKUX pac.

IpakTnueckoe 3ansaTue Nel?2 «buonoruueckuii mporpecc u perpecey (14),

JI/p Ne7 «Onucanue ocoOeit Buaa mo MopdoiorndeckoMy KpuTepuio» (24),

JI/p Ne8 «AHaim3 1 OIEHKA pa3IUYHBIX THIIOTE3 TPOUCXOMKICHUS HKU3HIN (24)

JI/p Ne9 «AHaim3 1 OleHKa pa3IUYHBIX THIIOTE3 MIPOUCXOXKICHUS YeIIoBeKay (24).

Tema 2.5 Dxocucremsl (134)

[TpenMer u 3a7auu 3KOJOTUM: YYEHHE 00 HKOJIOTMYECKUX (PAaKTOpax, YUEHHE O
cO0011IeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe.

Okojorudyeckue (HakTopbl, OCOOCHHOCTM HX BO3JEHCTBUA. DKOJIOrMYECcKas
xapaktepuctuka Buja. lloHarue o0 skosormyeckux cucremax. llemu mnuTanus,
Tpoduyeckue ypoBHH. bruoreoneHos kak sKkocucTema.

buocdepa — rinobanbhHas sxocucrema. Yuenue B. WM. Bepnaackoro o 6uocdepe.
Ponb xuBbIX Oopranu3sMoB B Onochepe. buomacca. buonornueckuii KpyroBopor (Ha
npuMepe KpyroBoporta yriaepoja). OCHOBHbIE HAlpaBi€HUs BO3ICHCTBUS YeIOBEKa
Ha Ouochepy. TpaHchopmaiusi  €CTECTBEHHBIX  OKOJOTMYECKUX  CHUCTEM.
Oco0eHHOCTH arpO’KOCUCTEM (arpoieHO30B).

Hemoncmpauuu

DKoJiornueckre (pakTopbl U UX BIUSIHHE HA OPTaHU3MBI.

MexBUI0OBbIE OTHOIICHHUS: Tapa3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIUS, CHMOHO3.

SpycHOCTB pacTUTENHLHOTO COOOIIECTRA.

KpyroBoport yriepona B 6uocdepe.

3anoBeIHUKH U 3aKka3HukH Poccun.

JI/p Nel0 «CocrtaBieHue cxeM nepeadyu BEeIEeCTB U S3HEPruu (Leneil nutanus)» (24),

JI/p Nell «CpaBHuTenbHasi XapaKTEPUCTUKA MPUPOAHBIX IKOCUCTEM U
arpoO3KOCHUCTEM CBOEU MECTHOCTH» (24),

JI/p Ne 12 «Pemenue sxonorudeckux 3aaau» (24),

JI/p Nel3 «AHamuM3 U OIICHKAa TMOCIEJACTBUM COOCTBEHHON JESATEILHOCTH B
OKpYXalollel cpene, TIIOOATbHBIX 3KOJOTMUECKUX MPOOJeM M MyTeH HX pelIeHUs»
2u),

JI/p Ne14 «EctecTBeHHBIE U HICKYCCTBEHHBIE DKOCUCTEMBD) (24)

KonTtponrnas padota no pazaeny Il «buonorusy (14)

Paznen |11. PUSUKA (32 v)
Tema 3.1. MEXAHUKA (2 u)

Kunematuka. Mexanuueckoe aBwkeHue. Cucrema otcyeta. Tpaekrtopus
nexenus. [lyte. [lepemenienue. PaBHoMepHoe npsiMonnHelHoe IBHkeHrue. CKOPOCTb.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JABMKEHUS. 3aKOH CIOXKEeHHs ckopocTed. CpenHss
CKOPOCTb MPHU HEPABHOMEPHOM JIBHKEHHH. MTHOBEHHAsl CKOpPOCTh. PaBHOYCKOpEHHOE
npsIMOJIMHEHOE ABMKeHue. Y ckopeHnue. CBOOOIHOE MaileHue TeTl.
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JIlmnamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl AuHaMUKH. CHITBI B
MPUPOAE. 3aKOH BCEMUPHOI'O TATOTEHHUSI.

3akoHbl coXxpaHeHMss B MexaHuke. lmmynbc Tena. 3akoH COXpaHEHUA
uMmIysbca. PeaktuBHoe ABmxkeHue. Mexanudeckas pabora. MoniHocth. Mexannueckas
sHeprus. Kunernueckas sneprusi. Kuneruueckast sueprust u pabota. [lorennuanbHas
SHEPrusl B TPaBUTALIMOHHOM MOJIE. 3aKOH COXPAHEHUS MTOJTHON MEXaHUYECKOW SHEPTUU.

Jemoncmpavyuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.

Buapl MEXaHUYECKOTO IBHKECHUSI.

HNHepTHOCTH TelL.

3aBUCUMOCTh YCKOPEHHUS TeJa OT €r0 MAaCChl U CUJIbI, IEUCTBYIOIIEH Ha TEJO.

PaBeHCTBO W  NpPOTUBONOJIOKHOCTh ~ HANpaBJCHWS CHJl  JIEUCTBUS U
IIPOTUBOJECHCTBHUS.

HesecomocTs.

PeakTuBHOE BH>KEHHE, MOJEIb PAKETHI.

M3MeHeHne 3Hepruy MIPH COBEPILIEHUHU paOOTHI.

Tema 3.2. OCHOBBI MOJIEKYJIIPHON ®U3UKHN
U TEPMOJAUHAMMUMKHU (2 4)

MouuiekyasipHasa ¢u3nka. ATOMHUCTHYECKAs TEOPUS CTPOCHMS BEILECTBA.
HaGntoneHuss ¥ OOBITBI, NOJATBEPXKIAIOLUIME aTOMHO-MOJIEKYJISIPHOE  CTPOEHHUE
BellecTBA. Maccsl M pasMepsl MOJIEKYJ. TerioBoe JBM)KCHHE YacTHI] BEIIECTBA.
bpoyHoBckoe nBuxeHune. WpeanpHbld Ta3. Temmeparypa Kak Mepa CpegHeu
KMHETUYECKOW HSHEPruy 4YacThll. YPaBHEHUE COCTOSIHUS HJ€adbHOro rasza. Mojemnb
xuakocT. [loBepxHOCTHOE HaTsbKeHHE M cMaurBaHue. Kpucramnnueckue u amopdHbie
BEILIECTBA.

Tepmoaunamuka. Baytpennss sueprus. Pabota u TerooTnaya Kak crocoObl
M3MEHEHHS BHYTpEHHEN dHeprud. [IepBelil 3aKk0H TepMOAMHAMUKHA. TEeIIOBbIE MAILIMHBI
Y UX MPUMEHEHHUE.

Jemoncmpayuu

JIBukeHre OpOyHOBCKHX YaCTHL.

Hudbdysus.

SIBneHUs NOBEPXHOCTHOTO HATSKEHUS U CMAYMBAHUS.

Kpucranisl, amopdHbie BeIECTBA, )KUAKOKPUCTATUIMYECKUE Tea.

M3MeHeHne BHyTpEHHEH 3HEPruu Tell IpU COBEPIICHUH paOOThI.

Tema 3.3. OCHOBBI SJIEKTPOAUHAMMUKH (6 4)

Juexktpocratuka. IlocrosiHHbIH TOK. B3anmoneicTBrue 3apsKEHHBIX —TelL
DIJIEKTPUYECKUI 3apsa. 3aKOH COXPaHEHMS 3JIEKTPUYECKOro 3apsaa. 3akoH Kyrona.
DNEeKTPOCTaTUUECKOE T0JI€, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXKAY HUMHU.

[ToctostHHbIN 3nekTpuuecknii ToK. Cuijla TOKa, HaMpsHKEHHUE, AJIEKTPUUYECKOE
cornpoTuBiieHUE. 3aKoH OMa ISl y4acTKa 3JIEKTPUUECKOU LIETIH.

MarnutHoe mose. MarHuTHOE I0JIE M €ro OCHOBHBIE XapaKTEPUCTUKH.
JlelicTBU€ MarHMTHOTO TOJII Ha TMPOBOJAHHUK C€ TOKOM. 3akoH Amiepa.
DnexkTpoABUraTesb. SBICHUE 3JEKTPOMArHUTHON UHAYKIIUH.

DJIEKTPOMATHUTHBIE KOJIe0aHuss U BOJHbI. CBOOOIHBIC 3JIECKTPOMATHUTHBIC
koneOanus. KonmebarenbHbli KOHTYpP. DJIEKTPOMAarHUTHOE MOJE. DJIEKTPOMArHUTHBIE
BOJIHBL. CKOPOCTB JIEKTPOMATrHUTHBIX BOJIH.

CBeToBbIe BOJHBI. Pa3BuTue mnpeacTaBieHUld O MPUPOJE CBETA. 3AKOHBI
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OTPAXKEHUS U MIPEJIOMIICHUS CBETA.

Hemoncmpayuu

DJeKTpU3aus Tell.

B3anmoeiicTBrE 3apsKEHHBIX TEIL.

HarpeBanue npoBOJTHUKOB C TOKOM.

OnbIT IpcTena.

B3anmoeiicTBrE MPOBOAHUKOB C TOKOM.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

PaGota snextpoaBuraress.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

Pabora anekrporeneparopa.

N3nyyeHue v npuem 3JIeKTPOMarHUTHHIX BOJIH.

Pagnocss3b.

Pa3noxenue 6e0ro cBera B CIEKTP.

WNuTtepdepenus u nudpakuus cBera.

OTpaxeHue 1 NpeJoMIICHUE CBETA.

OnTuyeckue mpuodopBkl.

Ilpakmuueckue 3anamusn 4 uaca

[IpakTueckoe 3anstue. Pemenue 3amgad no teme «KunHemartuka. J[MmHaMukay,
«3aKOHbI COXpaHEHUS B MeXaHHUKe. MexaHnuecKue KojaeOaHus v BOJHbD (1 1)

[Ipaktuueckoe 3ansitue. Pemienue 3amau mo Teme «MonekynsapHas (GU3HKay,
«Tepmonunamukay (1 )

[IpakTnueckoe 3ansthe. Pemenne 3agay no Teme  «IIEKTPOCTATHKA.
[TocTostHHBINM TOK. MarauTHOe mose» (1 u)

[IpakTueckoe 3ansthe. Pemenue 3agady no Teme «ODIJIEKTPOMArHUTHBIE
KoJieOaHus ¥ BoJIHbI. CBETOBbIE BOJHBI (1 4)

Tema 3.4. JJIEMEHTBI KBAHTOBOM ®U3UKH (4 u)

KBanrtoBas runoresa [1nanka. @otosnexkrpuueckuit 3 Pexr.

Mopenu ctpoenns atoma. OnbiT Pesepdopaa.

CocTaB M CTpOGHME aTOMHOIO sjpa. PaaMoakTUBHOCTh. PaanoakTUBHbBIC
M3JIYYEHUS U UX BO3JECHCTBHUE HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu

dotodrddekr.

DOTODIEMEHT.

N3nyuenue masepa.

JInHenyaTele CIIEKTPhI Pa3JIMYHbIX BEILECTB.

CueTurK MOHU3UPYIOIINX U3TYyUEHUM.

Ilpakmuueckue 3anamusn 4 uaca

[Ipaktuueckoe 3anstue. CocraBieHre KOHCIEKTa 1o TeMe «KBanToBas rumnoresa
[Tnanka. doTosnekTpuueckuii 3gdext. Moaenu ctpoenus aroma. OnbIT Pezepdopaar
(2 4).

[IpakTueckoe 3ansatue. CocraBiieHHEe KOHCNEKTa no Teme «CocTaB U CTpPOEHUE
aTOMHOTO sifjpa. PainoakTUBHOCTh. PavoaKTUBHBIE M3TYyUYCHUS U UX BO3JCHCTBHE Ha
’KUBBIC OPTaHU3MBD) (2 1).

Tema 3.5. BCEJIEHHAS U EE 3BOJIIOLUA (2 4)
Crpoenue u pazputhe Beenennoil. Moaeins pacmmpsronieiicss BceneHHOM.
[Tpoucxoxnenne Comnneunoil cuctembl. CoBpeMeHHas (Qu3ndeckas KapTHHA
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MUpa.
Ilpakmuueckue 3anamusn 2 uaca
[Ipaktuueckoe 3anstue. CocTaBieHuE KOHCIEKTa Mo Teme «BceneHHas u ee
ABOJTIONMS (2 9)
Tema 3.6. JABOPATOPHBIN NIPAKTUKYM
IO PA3JIEJY «®U3UKA» (16 u)
JI/p Nel «M3yuenne konebaHuit MaTeMaTHIECKOTO MasiTHUKa (2 1)
JI/p Ne2 «MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT Beca Teay (2 )
JI/p Ne3 «Ompenenenrie yCKOpeHusi CBOOOTHOTO TageHUs» (2 1)
JI/p Ne4 «M3mepeHue BIa)KHOCTH BO3TyXa» (2 9)
JI/p Ne5 «M3mepeHmne moBEepXHOCTHOTO HATSXKEHUS KUIKOCTI (2 )
JI/p Ne6 «COopka 3ICKTPUIECKON e W U3MEPEHHUE CHJIBI TOKA M HAMPSHKEHUS
Ha €€ Pa3JINYHbIX ydacTKax» (2 )
JI/p N7 «M3yueHue ABII€HUS IEKTPOMArHUTHOM UHAYKIUU» (2 )
JI/p Ne8 «M3yuenue nareppepeHuu U tuPpakuuu ceeray (2 u)
Tema 3.6. JABOPATOPHBIN TPAKTUKYM

1O PASJAEJIY «XUMMS» (2 49)

JI/p Nel «Omnpenenenue pH pactBopa coneit» (14),

JI/p Ne2 «B3anmoneiicTBrE METAILIOB C PACTBOPAMH KUCIIOT U coJiein» (14)

Tema 3.6. JABOPATOPHBIN TPAKTUKYM

1O PASJAEJY «BUOJOT'US» (22 1)

JI/p Ne3 «HaOmoneHune KJIETOK PACTEHHM M JKUBOTHBIX IOJI MHUKPOCKOIIOM Ha

rOTOBBIX MHUKpOIIpenaparax u ux onucanuey (14),

JI/p Ned4 «CpaBHeHUE CTpOEHHUS KIETOK PACTEHUM U )KMBOTHBIX» (14).

JI/p NeS «Pemienue 31eMeHTapHbIX TeHETUYECKHX 3a1au» (24),

J/p Ne6 «Anamm3 © OIEGHKA DJTUYECKUX AaCIEKTOB DPAa3BUTHUS HEKOTOPHIX

HCCIIEIOBAHUM B OMOTEXHOJOTHIY (24).

JI/p Ne7 «Onucanue ocobdeit Buaa no Mop(oaoruyeckoMy Kpurepuro» (24),

JI/p Ne8 «Ananu3 u olleHKa pa3InyHbIX TUIOTE3 MPOUCXOKIACHUS KUZHI» (24)

JI/p Ne9 «Ananus ¥ OlleHKa pa3InyHbIX TUIIOTE3 MPOUCXOXKICHUS YelIoBeKay (24).

JI/p Nel10 «CocraBrieHre cxeM Tepeiadu BEIIeCTB U dHepruu (1ierneil mutanus)» (24),

JI/p Nell «CpaBHuTenbHasi XapaKTEPUCTUKA MPUPOAHBIX IKOCUCTEM U
arpo3KOCHCTEM CBOEU MECTHOCTH» (24),

JI/p Ne 12 «PemeHue 3K0JIOTHYECKHX 3aAaw» (24),

JI/p Nel3 «AHamu3 ¥ OILIGHKAa TMOCIEJACTBUM COOCTBEHHOM JESATEILHOCTH B
OKpYXalollel cpene, TIIOOATbHBIX 3KOJOTMYECKUX MPOOJeM M MyTed UX pEelIeHUs»
(24),

JI/p Ne14 «EcTtecTBeHHbBIE U HICKYCCTBEHHBIE SKOCUCTEMBD) (24)

JTUODOEPEHIIMPOBAHHBIN 3AUET (2 u)
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6. TemaTnuyeckoe NJIAHMPOBAHUE C ONpe/ieieHMeM OCHOBHBIX BUI0B Y4eOHO 1eATeJIbHOCTH 00y4alomIuxcst

Ne HaumeHoBanune Bcero B ToM unciie Homep XapaKTepHCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH 00y4al0HXCS
n/n pas/ieoB U TeM 4acos Jla6op | Konrp | IIpaktn | Camoc Ypoka
aTopHa | oJbHa | d4eckasi | TOSITeJ
| | padora bHas
pab6ora | paGoTa pa6ora
| Pa3zpen I. XUMUS 35+18 2 2 7 18 1-33
Jl/p
83-84
Beenenue 2 1-2 PackppiBaloT BKIaJ XMMHUYECKOH KapTHHBI MHpPAa B €AMHYIO €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa.
JlatoT XapakTepUCTUKY XUMHH KaK IPOM3BOIUTEILHOMN CHUIIBI O0IECTBa
1 IMoapa3znen 1 19+9 2 1 4 9 3-17
Oo0mas u
HeopraHuyeckast
XHUMUs

1.1 | Tema 1.1 OcHoBHBIE 2+1 1 1 3-4 YMeHue 1aBaTh ONPEJEICHUE U OIIEpUPOBATh CAEAYIOIUMU XUMUUYECKUMH OHATUAMU:
MOHSITHS U 3aKOHBI «BEIIECTBO», «XUMHUYECKHUI JIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEIIbHBIE aTOMHAs
XUMUH U MOJICKYJIIpHAs MAacChl», «HOH», «AJJIOTPOIMA», «H30TOIBDY, «XUMHUYECKas CBS3bY,

«QJIEKTPOOTPHULATENEHOCTEY,  «BAJICHTHOCTB»,  «CTETIEHb  OKUCICHHUS»,  «MOJbY,
«MOJISIPHAsI Macca», «MOJISIPHBIN 00beM ra3000pa3HBIX BEIIECTB.

@DopMyIHpPYIOT 3aKOHBI COXPAaHEHHUsI MacChl BEIIECTB M IIOCTOSTHCTBA COCTAaBa BEILECTB.
YcTaHaBIMBalOT NPUYNHHO-CIICJICTBEHHBIE CBSI3M MEXKTy COAEPKaHUEM 3THX 3aKOHOB U
HalMCaHWeM XUMHYECKUX (GOpPMyYJ U ypaBHEHUI.

OTtpabatsIBaloT IpaBmiIa PaboOTHI C YIEOHUKOM.

CucteMaTH3UpPYIOT 3HaHUS B paMKaxX 0003HaYEHHOM TEMBI.

Hcnonb3yoT B yueOHOUM U MpodheCCUOHATBHON AESITeTbHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIMKH.

BBINOIHAIOT 3JIEKTPOHHOE TECTHPOBAHHUE 10 TEME.

1.2 | Tema 1.2. 2+2 1 2 5-6 PackpriBatoT (usnyeckuii cMbICH cUMBONMKH Ileproanueckoil TabaHIBI XUMHYECKUX
IMepuoanueckuii snementoB JI. W. MenneneeBa (HOMEpPOB OJJIeMEHTa, TMEpUOAA, TPYNIBI) U
3aKOH H YCTaHABIMBAIOT TPUYMHHO-CIICIICTBEHHBIE CBSI3M MEXJIy CTPOCHHEM aroMa |
Hepuonnueckas 3aKOHOMEPHOCTSIMA M3MEHEHUsI CBOMCTB 3JEMEHTOB M 00pa30BaHHBIX MMM BEIIECTB B
cucreMa nepuojiax U rpynnax. XapakTepu3yloT JIEMEHThl MajblX IEPUOJOB MO UX MOJO0KEHUIO
XHMHYECKUX B Ilepuonuueckoii cucreme JI. 1. Menzaeneesa.
snemenTtos JI.W. Hcnonp3ytor B yueOHOH U ITpoQecCHOHATBHON JIESITeIbHOCTH XUMUYECKHE TEPMUHBI U
MenpaeieeBa CHMBOJIUKH.

IIpoBomAT  camMOCTOATENBHBIM  TOWCK  XUMWYECKOM  wmHPOpMAIUU  C
HCIIOJIb30BAHMEM PA3JHUYHBIX HCTOYHUKOB (HAYYHO-IIOIIYJIAPHBIX W3TaHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMureprera). IIpoxoxaeHne
AJIEKTPOHHOTO TECTUPOBAHUS IO TEME.
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O(l)OpMJ'IHIOT BHCAYJAUTOPHBIC CAMOCTOATCIIbHBIC W IMPAKTUYCCKUC pa6OTI>I.

1.3

Tema 1.3 Ctpoenue
BellecTBa

1+1

YMeHue faBaTh ONpeesieHHe U ONepPUPOBaTh CICAYIOUIMMH XUMHUUECKUMU TOHATHIMU:
«BEILIECTBO», «XMMHUYECKHUH 3JIEMEHT», «aTOM», «MOJIEKYJa», «XUMHYECKas CBS3bY,
«QIIEKTPOOTPHULATENBHOCTE», «BAJICHTHOCTBY», «CTENCHb OKHCICHUS»,  «BEIIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

YcTaHaBIMBAIOT 3aBUCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3ylomuXx WX XUMHUYECKHX JJIEMEHTOB. XapaKTepH3YIOT Ba)KHEHIINE THIIBI
XMMHUYECKUX CBS3€H M OTHOCHTENBHOCTH 3TOH THUIONOTHH. OOBSCHSIIOT 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBA U CTPOCHUS KPUCTAJUIMUECKUX PEIICTOK. BBIMOTHSAIOT
JJIEKTPOHHOE TECTUPOBAHUE MO TEME.

14

Tema 1.4. Bona,
pacTBOpPbI

2+2

8-9

YMeHue gaBaTh OIpPEAEICHUE U ONEPUPOBATH CIEAYIOIUMYU XUMUYECKUMU OHATUAMMU:
«pacTBOpBI», «MaccoBas JOJS PACTBOPEHHOIO  BELIECTBA»,  «BIEKTPOIUT U
HEDJIEKTPOJIUTY,  <QICKTPOIMTHYECKAs  JUCCOLUALUA», «IAHUCIEPCHAs  CHCTEMay,
«TEIJIOEMKOCTBY, IIOBEPXHOCTHOE HATSHKEHUE), «OKECTKOCTD BOABLY.

OnuchIBalOT U CPAaBHUBAIOT: aHOMAJbHBIC CBOWCTBA BOABI II0 CPAaBHEHHIO C APYTUMH
BELIECTBAMH, 3aBUCHMOCTb PACTBOPHUMOCTH TBEPJBIX BEIIECTB U Ta30B OT TEMIIEPATYPBI
U 1aBIICHHS.

AHaNM3UPYIOT YPaBHEHUs PEAKINM, MOATBEPKAAIONNE XUMHIECKHE CBOWCTBA BOABI;
W3zyuaror ¢puzndeckne n XUMUIECKHE CBOMCTBA BOJIBI;

3HaKOMSATCS ¢ OCHOBHBIMH XHMHUYECKHUMH 3arpsI3HUTEISIMH BOJIBI; CIIOCOOAMH OYHCTKH
BOJBI OT 3arpA3HUTENEH, C BOAHBIMH PECypcaMy 3€MIIH U METOJaMH ONPECHEHUS BOJBI;
Hcnonp3yror B yueOHOM U MpoQecCHOHATIBHON NIESITEIbHOCTH XUMUYECKUE TEPMUHBI U
CHUMBOJIMKHU.

[TpoBOAAT CaMOCTOSTENBHBIA MOMCK XMMHYECKOH HMH(OpMAIMK C HCIOJIb30BaHHEM
Pa3IMYHBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX M3AHUMN, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB MHTEpHETA).

ObopMIISIOT BHEAYIUTOPHBIC U IPAKTHUCCKUE PAOOTHI.

1.5

Tema 1.5
XuMHu4YecKHne
peakuuu

2+1

10-11

YMeHue AaBaTh OIpeesIeHHe U OIIEPHPOBAThH CIEAYIOMUMH XUMHUUECKUMH TTOHATHAMU:
«BAJICHTHOCTbHY, «CTEIICHb OKUCIICHUS», «OKUCIHUTENIb U BOCCTAHOBHUTEIbY, OKHCICHHUE
1 BOCCTaHOBIICHHE», «CKOPOCTh XHMHYECKOH pPEakIHn», «XUMHYECKOE PaBHOBECHE).
OOBSICHSIIOT CYIITHOCTh XUMHUYECKHUX MPOLIECCOB.

Knaccudumupyor Xxumudeckne peakiuy Mo pa3InYHbIM IIPU3HAKAM.

Hcnonp3ytor B y4eOHON M MpodecCHOHATBbHON JeATeNbHOCTH XUMUYECKHE TePMHUHBI U
CHMBOJIMKH.

OTpaxxaloT XUMHUYECKHE MTPOIECCHI C TIOMOIIBI0 YPaBHEHHH XUMHUYECKHUX PEaKIIHH.
BEINOIHSAIOT 3JIEKTPOHHOE TECTHPOBAHHUE 10 TEME.

1.6

Tema 1.6
Knaccudukauus
HEOPraHUYeCKUX
COeIMHEHHH U UX
CBOMCTBA

2+1

12-13

XapakTepu3ylOT COCTaB, CTPOCHHWE U OOIIHWe CBOWCTBA BAXKHEUIIMX KJIACCOB
HEOpPTraHWYECKUX COCTMHEHUMN.

Hcmonp3yroT B yueOHOH U Tpo(heCCHOHATBLHOW NeATENbHOCTH XUMUYECKNE TEPMHUHBI U
CHUMBOJIMKH.

Ha3zbiBatoT u3ydyeHHble BeulecTBa M0 TPUBUAIBHOM MM MEXIYHAPOIHON HOMEHKIIAType
W OTPAKAIOT COCTaB J3TUX COCIMHCHHH C TIOMOINBI0 XHMHYECKHX (POPMYIL.
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OTpaxkaloT XMMUYECKHE CBOMCTBA HEOPraHMYECKHUX COEJUHEHUII C IOMOIIbIO
ypaBHEHHI XUMHYECKUX peakiuil. OTpabaThIBalOT MpaBuia paboThl C y4eOHHKOM.
BhINOTHAIOT 371€KTPOHHOE TECTHPOBAHHUE 10 TEME.

1.7 | Tema 1.7. MeTtaiuibl 6+2 14-17 OnpeensoT HOHSITHS [0 TEME.
U HeMeTaJLJIbl XapakTepu3yl0T CTPOCHHE aTOMOB M KPHCTANIOB M HA 3TOM OCHOBE — OOIIMX
(U3MYECKUX ¥ XUMHYECKUX CBOMCTB METANIOB M HEMETAIIIOB. XapaKTEPU3yIOT COCTaB,
CTPOCHHE, CBOMCTBAa, IIOTy4YEHHWE U NPUMEHCHHE BaKHEHIINX  HEMETAJIOB.
AHanM3UpyIOT 3HAUCHHE JUISA YEIOBEKAa METAJIOB ¥ HEMETAIIOB.
OtpaxaroT XMMHYECKHE CBOMCTBA METAJUIOB M HEMETAJUIOB C IOMOINBIO YpaBHEHHH
XMMHUUYECKHX PEaKIIUH.
Hcnonp3yror B yueOHOHM U TpoQecCHOHATBHON NIESITEIbHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKH.
[IpoBOAAT CcaMOCTOSTENBHBIA IMOMCK XMMHYECKOH HMH(OpMAIMU C HCIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHHUKOB (Hay4YHO-NOMYJISPHBIX M3JaHUi, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).
OdopMIsIOT BHEAYANTOPHBIE pabOTHI, TA00PAaTOPHBIC M IPAKTHIECKUE PAOOTHI.
Hcnons3yloT KOMIBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKM M NepeJaddl XHUMHYECKOH
nH(pOpMaNNy 1 €€ MPEICTABICHNS B Pa3INUHBIX (hOopMax.
BBIMOTHAIOT XUMHYECKHI 3KCIIEPUMEHT B TIOJIHOM COOTBETCTBHH C IPaBHIAMHU TEXHUKHU
6e3omacHOCTH.
Jip HaGmonarot, QUKCHPYIOT U ONKCHIBAIOT PE3YJIbTATHI IPOBEACHHOTO SKCIIEPUMEHTA.
83-84 BEINOIHAIOT 37IEKTPOHHOE TECTUPOBAHHUE 110 TEME.
2 Ioapa3znen 2 13+8 18-30
Opranunyeckasi
XUMUs
2.1 | Tema?2.1l. 1+1 18 Jator omnpeneneHue U ONEPUPYIOT  CIEAYIOUMMH XUMHUYECKUMHU  HOHITUSIMMU:
OcHOBHbIE TOHATHS «YTIEPOIHBIN CKeNeT», «(PYHKIMOHAIbHAS TPYINa», «U30MEpUs», «BAICHTHOCTHY,
OpraHnvecKoi «CTPYKTypHas pOpMyiIa», «rOMOJIOTH».
XHMUH U TeOpusi @DopMyIHpPYIOT OCHOBHBIE TOJIOKEHHUSI TEOPUH XUMHUYECKOTO CTPOCHMSI OPraHHYECKHX
CTpoeHust COCIMHEHUH W XapaKTepu3yloT B CBETE€ OJTOM TEOPHMHM CBOWCTBAa BaKHEHIIMX
OpraHm4YecKux TIPEICTaBUTENIeH OCHOBHBIX KJIACCOB OPraHMYECKUX COCTMHEHHH.
coeMHeHmit OtpabaThIBaIOT IIpaBMia padOTHI C YIEOHUKOM.
CucteMaTU3UpyYIOT 3HaHHUS O CTPOSHUH, CBOMCTBAX OPraHMYECKUX COEITMHEHHH.
2.2 | Tema 2.2 4+3 19-22 OnpenessiroT MOHATHS 110 TEME.
YrieBonopoabl U ux OnuChIBAIOT U CPAaBHUBAIOT COCTAB U CBOICTBA AJIKAHOB M AJIKEHOB.
NpUPO/IHBIE HaspiBatoT u3y4eHHbIE BEIECTBA [0 MEXKIAYHAPOJAHOW HOMEHKJIATYpE H OTPaKaroT
UCTOYHUKH COCTAaB 3TUX COCIMHEHHI C TOMOIIBI0O XUMHYECKUX (HOPMYII.

OTpa)KaIOT XHMUYECKHE CBOICTBA aJIKaHOB U aJIKCHOB C IIOMOIIBXO ypaBHGHI/Iﬁ
XUMHYCCKUX peaxunﬁ.
VcTaHaBnMBaOT B3aHMOCBS3b MCKIAY CBOMCTBaMH BCIICCTBA U €TI0 IPUMCHCHHCEM.
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3HaKOMSTCS C MPAKTUYECKUM PUMEHEHNEM U TI0JIyYEHUEM YIJIEBOJIOPOIOB, C COCTAaBOM
U criocobaMu nepepaboTKu He(hTH.

Hcnonp3yror B yuebHOHM U MpodecCHOHATHHON AeATEIFHOCTH XUMIUECKHE TEPMHUHBI H
CHMBOJIUKH.

[IpoBOmAT CaMOCTOSTENBHBIN IOMCK XWMHYECKOW HH(GOpPMAIMHA C WCIIOIB30BAaHHEM
Pa3IMYHBIX UCTOYHHKOB (HAYYHO-IIOMYJISPHBIX M3aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcos UHTepHETA).

OdopMIIIOT BHEAYIUTOPHBIE CAMOCTOATENFHBIE W MPAaKTHIeCKHe paOOTHI.

BBINOIHAIOT 3JIEKTPOHHOE TECTUPOBAHHUE 110 TEME.

2.3

Tema 2.3.
Kucaopoaconep:xa
e OPraHuYecKHe
coeMHEeHHN

4+2

23-26

OnuchIBalOT COCTaB U CBOMCTBa BaKHEHIIMX TPEACTaBUTENEH OpPraHu4ecKux
COCJIMHCHUIT: METAHOJIA ¥ STAHOJIA, CJIOKHBIX d(QHUPOB, )KUPOB, MBLT, KAPOOHOBBIX KHUCIOT
(YKCYCHOM  KHCIIOTBI), MOHOCaxapujoB (TJIFOKO3bI), JaUcCaxapuioB (caxapos3si),
nosmcaxapuaoB (Kpaxmasa U UeJTI0I03bl).

HaspiBaroT n3ydeHHbIe BellleCTBa M0 TPUBUAIIBHOW WIIM MEKIyHApOJHON HOMEHKJIAType
U OTPaXKarOT COCTAaB 3TUX COCAMHEHHH C TIOMOIIBI0O XUMHUYECKUX (hopMyII.

OTpakaloT XUMHYECKUE CBOWCTBA KHCIOPOACOACPKAIIUX OPTaHMUECKUX COSAUHCHHUH C
TTOMOIIBI0 YPaBHEHUH XUMHUYCCKUX PEaKITHi.

Y cTaHABIMBAIOT B3aUMOCBSI3b MEXKITy CBOMCTBAMH BEIIECTBA M €r0 IIPUMEHEHHIEM.
[IpoBOIAT CaMOCTOSTENBHBIM IOMCK XUMHYECKOW WH(POPMAHUK C HCIIOIH30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX W3AAHWH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypco MHTepHeTa).

OdopMIIAIOT BHEAYAUTOPHBIC U TIPAKTHUECKUE PAOOTHI.

Hcnonp3yloT KOMIBIOTEPHBIE TEXHOJIOTHUH JJisi OOpa0OTKM W MepeAadd XMMHYECKOil
UH(OpPMALIUK U ee MPEJCTaBICHNs B Pa3IMYHbIX Gopmax.

BBINOIHAIOT 3JIEKTPOHHOE TECTHPOBAHHUE 10 TEME.
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Tema 2.4.
A3oTcoaepikaniue
OpraHuYecKne
coequHEeHHus

4+3

27-30

OnuchIBaOT COCTaB M CBOWCTBA aMHHOKHCIIOT, OEITKOB, HCKYCCTBEHHBIX M CHHTETHYE-
CKUX TOJIHMEPOB.

Ha3biBaroT u3ydeHHbIE BelECTBA [0 TPUBUAIBLHON MM MEXAYHAPOJHOH HOMEHKIIATYpe
1 OTPaKaroT COCTAB 3THX COCIMHEHHUH C IOMOIIBI0 XUMUYECKUX (OpMYJI.

OTpaxaloT XUMHYECKHE CBOWCTBA a30TCOAEPKAIUX OPraHUYECKUX COEAMHEHHH C
MOMOIIBIO YPaBHEHUI XUMHYECKUX PEaKIUil.

Y cTaHaBIMBAIOT B3aUMOCBS3b MEX/y CBOWCTBAMH BEIECTBA U €T0 IPUMEHEHHEM.
[IpoBOIAT CaMOCTOSITENBHBIM IMOMCK XHMHUYECKOW HH(POPMAIUU C HCIOIb30BAHHEM
Pa3IMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3AAHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHETA).

OdopmIIstoT BHEAYTUTOPHBIEC U TIPAKTHYECKHE PAOOTEHI.

Hcnonp3yloT KOMIBIOTEPHBIE TEXHOJOTHH JUIA 0OpabOTKH M mepemaddl XUMHYECKOU
HHGOPMALINH U €€ TIPEICTaBICHNS B PA3INYHBIX (popmax.

IMoapasnen 3
XHUMHS ¥ )KH3Hb

31-33

3.1

Tema 3.1 Xumus u
OpPraHu3M 4eJIoBeKa

31

I/IBy‘IaIOT XUMHYCCKHEC DJJICMCHTBI KaK COCTAaBHBIC 4YaCTH BCIICCTB, BCIICCTB Kak
COCTAaBHBIC YaCTU JKHUBBIX OPTraHU3MOB, MaKpO- W MHUKPODJIEMCHTBI B OpPraHU3ME
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YyeloBeKa.
OnucelBalOT  PoOJb XMMUYECKHUX 3JIEMEHTOB B JKHU3HEICSTENbHOCTU YEIOBEYECKOro
OpraHHu3Ma.

OueHNBaOT BIMAHUE XMMHUYECKOTO 3arpsi3HEHHUsS OKPYXKaIOIIEH Cpeabl Ha OpPraHu3M
YeJI0BEKA U JIPYTHUE )KUBBIC OPTaHU3MBI.

[IpoBOIAT CaMOCTOSTENBHBIM IOMCK XUMHYECKOW WH(POPMAIWN C HCIIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UHTEepHETA).

3.2 | Tema 3.2 Xumus B 2+1 1 32-33 OOBSICHSIIOT ~XUMHUYECKHE SIBICHHS, MPOMCXOMAIINE B MPUPOJAE, OBITY H Ha
ObITY IIPOU3BOJICTBE.
Co0uroatoT MpaBuiia 9KOJIOTMYECKH IPaMOTHOTO IOBE/ICHHS B OKPY KaloIeH cpejie.
ColOumopatoT mpaBuia 0e30MacHOr0 OOpalleHUs: C TOPIOYMMHM W TOKCHYHBIMHU
BEILIECTBAMHU B ITOBCEJHEBHOM KU3HHU.
[IpuMeHSIOT Moy4eHHbIe 3HaHUS U YMEHUs Uil 0e30macHoil paboThl ¢ BellecTBaMU B
OBITY M Ha POHU3BOJICTBE.
[IpoBOIAT caMOCTOSTENBHBIA ITOUCK XHMHYECKOH HH(OPMAIMU C HCIOIb30BAHHEM
Pa3IHYHBIX UCTOYHHUKOB (HAyYHO-TIOMYJIAPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).
OdopMIIIOT BHEAYAUTOPHBIE CAMOCTOSATENBHBIE PaOOTHI.
Hcrone3yoT KOMIBIOTEPHBIC TEXHOJIOTWH ISl OOpaOOTKH M Iepefadyd XHMHYECKOH
MH(OPMALIMK U ee MPEJICTaBICHUs B Pa3IMYHbIX GopMmax.
I Pa3pean 11 41+20 22 20 34-50
BHUOJOI'usl 85-106
21 | Tema2.1 1 34 3HAKOMSATCS ¢ 00bEKTaMH U3Y4YCHUS] OHOJIOTHH.
Buosorus — BeisiBisiror ponb  Ouosiorun B (DOPMHPOBAHHMU COBPEMEHHOH €CTeCTBEHHO-HAY4YHOU
COBOKYIHOCTb HAYK KapTHHBI MUPa U IPAKTHYECKOH JIeITeIbHOCTH JIFOJIEH.
0 :XKMBOI1 IpUpo/e.
MeToabl HAYYHOTO
MO3HAHMSA B
OmnoJioruu
2.2 | Tema 2.2. Kiierka 5+5 2 35-37 3HaKOMSTCA C KJIETOYHOH TeOpHei CTPOSHHMSI OPraHU3MOB.
[Momy4aroT npeacTaBiIeHUE O PO OPTaHUYECKUX M HEOPTaHHYECKUX BEILIECTB B KIIETKE.
OMUCHIBAIOT M CPABHUBAIOT CTPOCHHE MPOKAPUOTHICCKHX U YKAPHOTHYECKUX KIIETOK.
3HaKOMATCS C HEKJICTOYHBIMH (OpPMaMH JKU3HH — BHPYCAMH, HX CTPOCHHEM,
OCOOCHHOCTSIMU ~ KHU3HENESATENbHOCTH U pa3MHOxeHuH. CoOiogaroT  Mepsl
MPO(MIAKTAKN BUPYCHBIX U APYTUX 3a00I€BaHUI.
OnuChIBAIOT CTPOSHHUE KIIETOK 10 PE3yJibTaTaM paboThl CO CBETOBBIM MHKPOCKOIIOM.
Jp HabmromaroTt, GUKCHPYIOT M ONHCHIBAIOT PE3YIbTATHI JJAOOPATOPHBIX PaboT.
85-86 OnuchIBalOT MHUKpOINpenapaThl KJIeTOK pacteHuid. CpaBHHBAIOT CTPOSHHE KJIIETOK

paCTeHI/Iﬁ 1 )XUBOTHBIX 11O TOTOBBIM MHUKpOIIpEIaparam.
HpOBO,Z[HT CaMOCTOSTEIbHBIN MOMCK OMOJOTHYECKOM I/IH(I)OpMaL[I/II/I C HCIIOJIB30BAHHUEM
Pa3JIMIHbIX UCTOYHUKOB (Hay‘lHO-HOHyJ’[HpHBIX HBHaHHﬁ, KOMIIBIOTCPHBIX 6a3 JaHHBbIX,
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pecypcoB MHTepHeTa).

OdopMIISIIOT BHEAYIUTOPHBIE CAMOCTOSITENILHBIE U 1a00opaTOpHbIe pabOTHI.
Hcrone3yloT KOMIBIOTEPHBIE TEXHOJIOTHH IJIsi OOpaOOTKH M Iepefadyd XHMHYECKOH
WHPOPMALINH U ee TPEICTABICHIS B PA3INYHBIX (popmax.

BBINONHSIOT 2JIEKTPOHHOE TECTHPOBAHHE I10 TEME.

2.3

Tema 2.3.
Opranuszm

11+5

38-44

\p
87-90

3HaKOMATCS C OCHOBHBIMH  CIoco0aMH  pa3MHOXKEHHS OPTaHM3MOB, CTaJHSIMHU
OHTOTCHE3a Ha TpuMepe denoBeka. CpaBHUBAIOT MPOIECCH OECIIONIOTO W IOJIOBOTO
Pa3MHOXKEHUS.

BBIABIAIOT IPUUNHBL, BBI3bIBAIOLINE HAPYIIEHUS B pa3BUTHH OPraHU3MOB.

N3ydaroT 0cOOEHHOCTH HacIeACTBEHHOI U HEHACNIEACTBEHHON N3MEHUUBOCTH U UX
OHMOJIOTUYECKOM POJIH B BOIOIUHU JKUBOTO.

CucteMaTU3MpyIOT 3HAHUS 00 OCHOBHBIX 33aKOHOMEPHOCTSIX HACJEJCTBEHHOCTH H
W3MEHYMBOCTU. PacKphIBaIOT 3HAUCHHE T€HETHKU JAJISl METUIIMHBI M 3JPaBOOXPaHEHUS,
OCOOEHHOCTH CEJISKIIMM PACTeHH U JKUBOTHBIX, OHOTEXHOJOTHUH. OOBACHAIOT
OTpULATENILHOE BIMSHHUE aJKOTOJI1, HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha pPa3BUTHE
3apofsiia demoBeka. OOOCHOBBIBAIOT MPUIMHEI BOSHUKHOBCHUS MYTAIlMA U Pa3BUTHA
HACJICICTBEHHBIX 3a00JICBaHUI YEIIOBEKA.

Hcnonb3yloT TeHEeTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, PEIIAIOT MPOCTEUIINE
TEHETUYECKUE 3aJauu.

AHaNM3UPYIOT ATHYECKHE  AacleKThl HEKOTOPBIX  HCCIeNOBaHWH B oOjactu
OMOTEXHOJIOTHU.

IIpoBOAAT CaMOCTOSITEIBHBIA MOUCK OMOJIOTHUECKOW HH(POPMAIIUU C UCIOJIb30BaHHEM
Pa3IUYHBIX HCTOUYHUKOB.

OdopMIIAIOT BHEAYIUTOPHBIC CAMOCTOSATEINILHBIC M JJa00paTOpHbIE PaOOTHI.
Hcnonb3yloT KOMIBIOTEPHBIE TEXHOJIOTHUH JJIsi 0Opa0OTKM W TNepeAadd XMMHYECKOil
UH(OpPMALIUK U ee MPEJCTaBIICHNs B Pa3IMYHbIX Gopmax.

BhBINOJHSAIOT 3IEKTPOHHOE TECTUPOBAHUE 110 TEME.
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Tema 2.4. Bup

9+5

44-47

J/p
91-96

XapaKkTepu3yIOT IBIKYIIUE CHIIBI 3BONONNH. CpaBHUBAIOT IPOILIECCH €CTECTBEHHOTO U
HCKYCCTBEHHOTO OTOOpa. BBIABIAIOT 4epThl MPUCHIOCOOIEHHOCTH OPTaHU3MOB K Cpelie
oOuTaHus. 3HAKOMSATCA C TJABHBIMH HAIPABICHUSMH SBOIIONHH — OHOIOTHYECKUM
MIPOTPECCOM H PErPECCOM.

AHAIM3UPYIOT ¥ OLCHUBAIOT Pa3IMYHBIC TUTIOTE3BI MPOUCXOKICHUS KU3HH U YeIOBeKa
Ha 3emie.

OnuchIBarOT 0c00€ei OHOTO BH/Ia M0 MOP(HOIOTHUECKOMY KPUTEPHIO.

JIOKa3pIBAIOT POJICTBO YEJIIOBEKA M MIICKOIMTAIONIMX, OOIIHOCTE W PABEHCTBO
YEJIOBEUECKUX pac. PacKpbhIBalOT 3HAUYE€HHWE POJMU OHOJOTHYECKHX M COIHATBHBIX
(haxkTOPOB Ha pa3HBIX ATANAX AHTPOIIOTCHE3A.

PasBuBaror CHOCO6HOCTI/I ACHO W TOYHO H3jJaratb CBOHM MBbICIIM, JIOTHYCCKHU
00OCHOBBIBATh CBOKO TOYKY 3pCHHS, BOCIPHHUMATH W aHAIM3HPOBATH MHEHUS
co0ECeTHIKOB, IPU3HABASI [TPABO JIPYTOT0 YSIOBEKA HA HHOC MHCHHE.

[IpoBOIAT caMOCTOSITENBHBIA MOUCK OWOJIOTHYECKOW MH(POPMALMU C UCIIOIE30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB.
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OdopMIISIIOT BHEAayIUTOPHBIE CAMOCTOSITENIbHBIE, NPAKTHYECKHE W JlabopaTopHbIe
paboTsL.

Hcnons3yloT KOMIBIOTEPHBIE TEXHOJOTHH I OOpabOTKH W TEpenadr XMMHUYECKOM
WHPOPMALINH U ee TPEICTABICHIS B PA3INYHBIX (popmax.

BhINOTHAIOT 371€KTPOHHOE TECTHPOBAHUE 110 TEME.

25 | Tema 2.5. 13+5 10 5 48-50 OnuCHBAOT U CPAaBHUBAIOT MOHATHS: IPOAYIICHTHI, KOHCYMEHTHI, pEAYIICHTHL.
JKOCHCTEMBI OmoreoreHo3, YKocucTeMa, brnochepa, OHOIEHO3.
V3y4atoT OCHOBHBIE 3KOJOTHYSCKUE (HAKTOPBI U UX BIMSIHHE HA OPTaHU3MBIL.
XapakTepu3ylOT — OTJIMYMTENbHBIC INPH3HAKH  HCKYCCTBEHHBIX  cOOOIECTB —
arposKOCHCTEM. 3HAKOMSATCS CO CXEMOW 3KOCHCTEMBI Ha IpUMepe Ouochepsl.
3nakomsaTcs ¢ yuenueM B.JM. Beprazckoro o 6uocdepe u Hoochepe.
XapakTepu3yloT KpPYroBOpOT BEIIECTB M IPEBpAIEHHE SHEPTUM B JKOCHCTEMax M
ouocdepe. PackpbiBaloT 3HaYCHUE B3aMMOCBSI3M OPraHU3MOB U OKPYXKaroOLICH Cpeabl;
OMOJIOrMYeCcKOro pa3HOOOpa3ust B COXpaHeHUH OHochepbl.
COCTaBIIIOT CXEMBI IIEPeHOCa BEHISCTB W DHEPTUM B OKOCHCTEMax. BBLIBISIOT
I\p AQHTPOIIOTCHHBIC U3MEHEHHS B 9KOCHCTEMAaX CBOCH MECTHOCTH.
97 -106 | JIeMOHCTpHpPYIOT yYMEHHS IIOCTAaHOBKH IIeJIel  NEATCTBHOCTH, IUIAHHPOBAHHE
COOCTBEHHOM [IEATENBHOCTH JUIA JOCTHIKCHHS IIOCTAaBJICHHBIX LENeH, MpeIBUICHUS
BO3MOXHBIX PE3yJIbTaTOB O3THX [ICHCTBUIl, OpPraHM3alUH CAMOKOHTPOJS M OLECHKU
MOyYEeHHBIX pe3ynbTaToB. COOMIONAIOT MpaBuMiia MOBEACHUS B HPHPOJE, OCperKHOrO
OTHOILICHHSI K OMOJIOTMYECKUM O0BEKTaM (PacTEeHMSIM U )KUBOTHBIM M MX COOOILECTBAM)
U UX OXpaHe.
AHaIM3MPYIOT ¥ OLEHHMBAIOT TIJIO0AJbHBIE SKOJOTMYECKHE MNpOOJIEMBl W IMYTH HX
PeIIeHHsI, TOCIeACTBHS COOCTBEHHOMW AEATEIbHOCTH B OKPYKAIOIICH cpeie.
OTtpabatsIBaloT IpaBmiIa PabOTHI C YIEOHUKOM.
OdopMIISIOT BHEAYAUTOPHBIE CAMOCTOSITENILHBIE U JIA0OpaTopHble padoThI.
1 Paznea 111 32+ 16 16 10 16
DOU3NKA
3.1. | Tema 3.1. 2+0 51-52 OnpeenstoT HOHSTHUS 110 TEME.
«MexaHHKa» OnuCHIBAIOT ¥ CPaBHUBAIOT MEXaHUYECKOE JIBUIKEHHE, TEJIO OTCUETa, CUCTEMa OTCYETa,

TPAeKTOPUS, pAANYC-BEKTOP, PABHOMEPHOE NMPSIMOIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE IBHKEHHUE, paBHO3aMEJICHHOE NPSIMOIMHEHHOE
JIBIDKCHHE,

Xapakrepuzytor PaBHOMepHOE mpsMonuHelHoe aBuxeHHe. CKOpOCTb PaBHOMEPHOTO
MPSMOJIMHEIHOTO JBUKEHHUSL.

KnaccuuupyroT BUIbI IBHKCHUS

OtpabathIBaIOT IpaBuUia padOTHI C YIEOHUKOM.

PackpbIBaloT 3HaYCHNE 3aKOHOB PABHOMEPHOTO MPSMOJIMHEHHOTO JBUKCHHS,
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBIKEHUS, pABHO3aAMEJIEHHOTO
MIPSAMOJIMHEHHOTO TBUKCHHSI,

OOGOCHOBBIBAIOT 3aKOHBI: MEPBBINA, BTOPOH, TpeTuii HeioToHa, BeceMupHOTO TITOTEHWMSI,
COXpaHEHHE UMITYJIbCa;
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3HaKOMATCS C IOHSATHSIMH MHEpIMajbHas CUCTEMa OTCYETa; CHMja AEHCTBHUS, cuila
MIPOTUBOAEUCTBHUS, IPaBUTALINSI, 3AMKHYTas CHCTEMa

CucTeMaTH3UPYIOT 3HAHUS MEXaHUYECKOE JIBIDKCHHE, TEJIO OTCUeTa, CHCTEMa OTCYeTa,
TPaeKTOPUsl, paliyc-BEeKTOP, pABHOMEPHOE NPSIMOJIMHEIHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, paBHO3aMEeJICHHOE IIPSIMOIMHEHHO
JBHKCHHE;

OdopMILTIOT BHEAYIUTOPHEIE PabOTHL, Ta00paToOpHBIE pabOTHI, MPAKTHIECKHE PAOOTHI
JaroT XapaKTepUCTUKH PAaBHOMEPHOTO MPSMOJIMHEHHOTO JBIKEHHS, PABHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBMXKEHHS,

AHaIM3UPYIOT MECTO U BPEMSI BCTPEUH TEJI; OTHOCHTEILHOCTH MEXaHHYECKOTO
JBIDKCHUS

W3yyaroT 3aKOHBI: PaBHOMEPHOTO IPSIMOJIMHEHHOTO JBIKEHUS, PaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABWKXCHU S, paBHO3aMEAJICHHOI'O HpHMOHHHeﬁHOFO JBMXKCHUA,

3.2. | Tema 3.2. 2+0 53-54 Onpenensior HOHITHUS 10 TEME.
«OCHOBBI OmUCHIBalOT W CPaBHHUBAIOT (DU3MYECKOE SBICHHE, (U3NUCCKUI 3aKOH, BEIIECTBO,
MOJIEKYIAPHOIH B3aMMO/ICHCTBYE, IEKTPHIECKOE I0JIe, MATHUTHOE TOJIC, BOJHA, aTOM, aTOMHOE SIPO.
¢$u3uKu 1 XapakTepH3ylT B3aUMOJICHCTBIE IEKTPUICCKHX 3apsIOB, B3aUMOACHCTBHE MarHUTOB,
TEPMOAHMHAMHUKI JefCTBHE MarHUTHOIO IO HA MPOBOJHUK C TOKOM, TEIUIOBOE NEHCTBHE TOKa,
9JIEKTPOMATHUTHYIO HHAYKLIHUIO, OTPaXKCHHE, PEIOMIICHHIE CBETA.
Kiaccupunupyror ¢u3nueckue sBICHHS Ha OCHOBE IIPEICTABICHHH O CTPOCHHH
BEIIECTBA U OPOYHOBCKOE JIBHKCHHE
OtpabatsIBaIOT MpaBuiia pabOTHI C YIEOHUKOM.
PackpbiBatoT 3HaueHHe KOI(POHUIMCHT IMOJIE3HOTO JCHCTBUSA, BHYTPCHHSSI SHEPIHs,
TeMIepaTypa, KOJIHYECTBO TEIIOTHI, YIeIbHAS TEUIOEMKOCTh
OGOCHOBBIBAIOT TIPOIIECCHI, TPOUCXOISAIINE B ra3aX MPH IIOMOIINA OCHOBHBIX MOJIOKESHHIA
MKT.
3HAKOMSATCS ¢ IPUHIMIAMH PaOOTHl Pa3JIMYHBIX TEPMOMETPOB M UX OCOOCHHOCTH
CucTeMaTU3UPYIOT 3HAHHS.
OdopmirstoT BHEayAUTOPHBIE paboThI, JIabopaTopHbIe pabOThI, IPAKTHIECKHE PabOTHI
JaroT XapaKTepUCTHKHA BHYTPEHHEW OSHEpruu, aOCONIOTHOM TeMIepaTyphl, CpenHei
KHHETHYECKOIl DHEPTUH YaCTHIL BEIIECTBA, KOJIUYSCTBY TEIIOTHI
AHAIU3UPYIOT: U3MEPEHUsT (PU3NUECKUX BEIUUYHMH: PACCTOSHUS, MPOMEKYTKa BPEMEHH,
MacChl, TEMITEPATypPhl, CUIIBI TOKA, PA0OTHI M MOIITHOCTH 3JIEKTPHYECKOTO TOKA
W3y4aroT BHYTpEHHsS SHEprus, abCONIOTHAs TEeMIEpaTypa, CPEmHSs KHHETHYCCKast
SHEPTHUS YACTHUII BENMECTBA, KOJMIECTBO TEILIOTHI
3.3. | Tema 3.3. 6+12 12 55-60 OnpenessiroT MOHATHS 110 TEME.
«OCHOBBI OMNHUCHIBAIOT M CPABHHUBAIOT TIOHSATHS: KOHIEHCATOP, SJICKTPOMATHUTHAS BOJIHA,;
MEKTPOTUHAMUKH XapakTepu3yroT (pU3HIeCKUe BETMIUHbBI: BEKTOP MATHUTHON WHIYKIMH, * MarHUTHBI#

TIOTOK;

Knaccuduuupyrot BeTHIHHBI: 37€KTPOEMKOCTD, JJIHA BOJIHBI;

OtpabathIBaIOT IIpaBuUiIa padOTHI ¢ YIEOHNKOM.

PackpbIBalOT 3HauYeHHE SIBJICHHsI DJICKTPOMAarHUTHOW MHAYKIMM, MarHUTHOTO NOTOKA
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KaK (PM3MYECKOM BEIMUUHEI.

OOOCHOBBIBAIOT NIEKTPOMArHUTHYIO IPHPOAY CBETA

3HaKOMATCSA C TNPAKTUYECKUM IPUMEHEHHEM: T'EHEpaTopa, CXeM paauoTeneOHHOH
CBSI3M.

CucteMaTH3UPYIOT 3HAHMS 3aKOHBI U NMPUHIUIIBL: 3aKOH 3JIEKTPOMAarHUTHOW MHAYKINH,
npaBuiio JIeHna, 3aKOHbI OTPaXXEHUSI U IPETOMIICHUS CBETA, CBS3b MAacChl M SHEPTHH.
OdopMILTIOT BHEAYIUTOPHEIE PabOTHL, Ta00paToOpHBIE pabOTHI, MPAKTHIECKHE PAOOTHI
JaroT XxapakTepUCTUKU IEKTPOMArHUTHOM PUPOJE CBETA.

AHaIM3MPYIOT UCTIOIB30BAHKE 3JICKTPOMATHUTHBIX BOJIH JUISl IepeAad HHYOPMALIUH;
W3yyaroT cBoiicTBa HJIEKTPOMarHUTHBIX BOJIH;

34. | Tema 3.4. 4+2 61-64 OnpenesstoT MOHATHUS 110 TEME.

«J1eMeHTBI OnuceIBarOT ¥ CpaBHUBAIOT (OTOH, H0TOd(PHEKT, KOPITYCKYIISIPHO — BOJTHOBOM

KBaHTOBOM JyaJlu3M, siiepHasi MOJIeTIb aTOMa, siiepHast peaKiiysi, SHEPrusl CBsI3U

(1116310 N7 XapakTepu3yloT paJMOaKTHUBHBIA pacmaj, LeMHas peakiys, TepMOsACPHas peakius,
3JIEMEHTAPHBIE YACTUIIBI.
Knaccudummpyror 3akonsl (orosdpdexra, nocrynarel bopa, 3akoH pagroakTHBHOTO
pacmana.
OtpabaTsiBaloT IpaBmiIa pabOTHI C YICOHHKOM.
PackppiBatoT 3HaYEHUE SACPHBIX PEAKIMH, PaANOAKTHUBHBIA pacHaj, LEMHYI0 PEaKnuio
JIETICHUS], TEPMOSIICPHYIO PEaKIunio;
OOO0CHOBBIBAIOT BH/IbI PaIMOAKTUBHBIX M3IY4YeHHI: anb(a-pacnan, Oera-pacnaji, ramMmma-
U3JTy4YEHUs], SIBJICHHE PaJIMOAKTHBHOTO PacIaia;
3HAKOMATCS C YCTPOMCTBO M MNPUHIMI AEHCTBUS  (OTORIEMEHTa, NPUHIIUI
CIIEKTPAJILHOTO aHAIN3a, IPUHIUI PAOOTHI SIEPHOTO PEaKTopa.
OdopMITsIIOT BHEAYAUTOPHBIE PabOThI, Ta00paTOPHBIE pabOTHI, IPAKTHYECKHE PaOOTHI
JlaloT XapaKTepUCTUKH BIMSHHS HAa OPraHM3M 4YeJOBeKa JJIEKTPOMATHHMTHBIX BOIH M
palMoaKTHBHBIX U3ITyYeHUI
AHanM3WpyIOT BIMSHUS HA OpraHW3M 4YelOBEKAa DJIEKTPOMAarHUTHBIX BOJH U
palMoaKTHBHBIX U3ITyYeHUI
M3yyaroT 3aKOH paJInoaKTHBHOIO paclajia

3.5. Tema 3.5. 2+2 65-66 Habmronats 38E3751, JIyHY 1 TIIaHeTHI B Teneckor. HaOmonaTe COTHEYHBIE IATHA C

«BcesieHHast u ee TIOMOIIBIO TEJIECKOIA U COJTHEYHOTO SKpaHa.

IBOJIIOLUS» Hcnonp3oBats MHTEpHET 114 OKCKa H300paXKEHNH KOCMUYECKUX 00BEKTOB U
uHpopMaLuu 00 UX 0COOCHHOCTSIX

3.6. «JlaGopaTopHblii 16 +0 16 67-82

NPAKTUKYM IO

pasneay DU3UKA»

«JlabopaTopHbIii 2+0 2 83-84

NMPAaKTHKYM 1O
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pasneay XUMMWUA»

«JlaGopaTopusIit 22+0 22 85-106

NMPaKTHKYM 10

pasaesay

BUOJIOI'USI»

JAU®. 3BAYET 107-108 | BBINONHSIOT TECTHI M 33AaHUS AJISI IPOBEPKH YPOBHS OCBOCHUS 3HAHUI O COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHE MHpPA M METOJIaX €CTECTBEHHBIX HAYK; YPOBHS OBJIAJICHHUSA
YMEHUSMH MIPUMEHATH NOIyYCHHbIC 3HAHUS ISl OOBSCHEHNUS SBICHUI OKPYKaIOIIEro
MHpa, BOCHPHUATHA HHPOPMALIH eCTEeCTBEHHOHAYYHOTO 1 IPO(GECCHOHABHO 3HAYHMOTO
COZICpIKAHUSL.

UTOIo 162 4 40 16 54
(108 +54)
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7. Y4eOHO-MeTOoAnYeCKOe U MaTEePHAJIbHO-TEXHUYECKOe
o0ecrnieyeHne 00pa30BaTEJBLHOIO Ipolecca

OcHoBHasi yueOHas JJuTEpaATYypA:

1.Vyeonuk: Tabpuensu O.C., HW.I. OctpoymoB, H.C. Ilypsimesa,
C.A. Cnaaxos, B.U. CuBornazop EctectBoznanue 10 k., M.: [Ipoda, 2015r.
2. Yuebnuk: [I'abpuensn O.C., W.I. Octpoymo, H.C. Ilypsiuena,
C.A. Cnaaxos, B.1. CuBornazoB EctectBo3nanue 11 xi., M.: JIpoda, 2015r.

Indposbie 00pazoBaTeibHbIE PECYPCHI:

www.class-fizika.nard.ru  («KmaccHas  jmocka Ui JF0OO3HATEIIBHBIX) ).
www.physiks.nad/ru («®u3rka B aHUMAITUAX ).

www.interneturok.ru («Buaeoypoku mo mpeaMeTaM MIKOJIBHON MPOrpaMMBbD»).
www.chemistry-chemists.com/index.html (3mexTpoHHBIN KypHAT «XUMUKA |
XUMUSI»).

www.pvg.mK.ru (omumnuana «Ilokopu BopoObeBbI ropbD»).
www.hemi.wallst.ru («Xumus. O6pazoBaTeIbHBIN CAUT JJIS IIKOJLHUKOBY ).
www. alhimikov. net (O6pa3oBatesbHbII CAaNT TSI ITKOJBHHKOB).

www. chem. msu. su (DnekTpoHHast OUOIUOTEKA TI0 XUMUH ).

WwWw.hvsh.ru (kypHaim «XuMUS B IIIKOJIC).

WWW.hi].ru (GKypHaIT « XUMUS | KU3HBY ).

www.biology.asvu.ru (Bes Owuosorusi. CoBpeMeHHast OWOJIOTHS, CTaThH,
HOBOCTH, OMOIHMOTEKA).

www.window.edu.ru/window (EaxuHOoe OKHO 1ocTyna K 00pa3oBaTeIbHBIM
pecypcam UHTEepHeTa 110 OMoI0THY;

http://sovprocollege.ru/moodle/ (3JICKTPOHHOE oOyueHwue,
oOmeoOpa3zoBarenbHbli 1Mk,  buonorus, cait BY  «CoBerckuii
MOJIMTEXHUYCCKHUH KOJIIEIIK))
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http://www.class-fizika.nard.ru/
http://www.physiks.nad/ru
http://www.interneturok.ru/
http://www.chemistry-chemists.com/index.html
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.biology.asvu.ru/
http://www.window.edu.ru/window
http://sovprocollege.ru/moodle/

MartepuajJibHO-TeXHHYECKOe o0ecneveHue
Texnuyeckne cpeacTBa  00y4YeHHUsI. KOMIBIOTEp C  JIMIEH3HOHHBIM
IpOrpaMMHBIM oOecrieueHueM, MyJIbTUMEIUANPOEKTOP, 3KpaH, MUKPOCKOM LU(PPOBOA,
-un¢poBas naboparopusi «Apxumen» (METOIUUECKUN MaTepuai, IporpaMMHOE
o0ecrieueHne, perucTpaTop AaHHBIX).

Y4eOHO-TpaKTHYECKOE U YUeOHO-1a00paTOpPHOE 000pyI0BaHKE!
- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo MpernoaaBaTes;
- IEMOHCTPALIMOHHBIN CTOJ;
- BBITSDKHOM IIKad; ceid st XpaHEHUS PEaKTUBOB;
- KOMIUTEKT Y4€OHO-METOMYECKIX MOCOOUH 10 XUMUH, OMOJIOTHH;
- naboparopHoe 00opymoBaHuE (MHKPOCKOII U  MHUKPOIpENaparthl,
nabopatopHas Mocyja U XMMUYECKUE PEaKTHUBEI);
VY4eOHO — HarasAHbIE TOCOOUS:
[Teuatnas nepuonnueckas tadnauna /.M. Menneneena,
Tabnuiia pacTBOPUMOCTH KUCIIOT, COJIEH U OCHOBaHUM;
DIIEKTPOXUMHUYECKUAN PsAJT HAMIPSIKEHUI METaJIOB;
Tabnuubl neMoHcTpaluoHHble «benku 1 HYKJIEeMHOBBIE KUCIOTHDY (68%98);
Tabnuupr nemoncTparmonnsle «HoMeHkmaTypay;
Tabnuubl nemoHcTpalmonHbie «CTpOeHHE BEIECTBAY;
TabnuIel 1eMOHCTPALIMOHHBIE «XHWMHYECKUE PEAKITUNY;
TabnuIel CpaBOYHO- UHCTPYKTUBHBIE MO XUMMUH,
Kommext tabnui no xumuu «Knaccuduxaiiys 1 HOMEHKIIATypa OpraHuYeCKUX
coeauHeHni. Buael nzomepuiny;
HaGop Mozeneii aToMOB /1J1s1 COCTaBICHUSI MOJIENIEH MOJIEKYJT CO CTEPKHSAMU;
Konnexkuuu (Metamisl, UyryH u cTaib);
KapTbl — MHCTpYKUIMH JIJ11 MPAKTUYECKUX 3aHATUM 110 XUMUH,
- KOMIUIEKT Y4eOHO — METOJIMUECKUX TIOCOOUI 10 OHMOJIOTHH;
- monens JIHK, repOapum, neMoHCTpallMOHHBIE TaOJHIBI MO Kypcy OOIein
Ouonoruu.
Paznatounsiii matepuan no temMam: «Ctpoenue artomay, «llepuommueckuit
3aKoH», «Tumbel Xumuueckod cBs3u», «CTeneHb OKHCIeHUs», «Kmaccel
OpPraHUYeCKUX M  HEOPraHWYECKHX COEAUHEHUI», «A30TOCOo/epKallue
opraHuyeckue coeauHeHus», «Tabnuna yrieBogopoaoBy, «HomeHknaTypa
OPTaHUYECKUX COCTUHEHUI.

8. KoHTpPo.1b U OlleHKA pe3y/ibTATOB 0CBOEHHS YUeOHO TUCHMILTUHBI

Kontposs ¥ omeHka pe3ylbTaTOB OCBOCHUS Yy4€OHOW  JIUCIUIUIMHBI
OCYILIECTBIISIETCS TMPENoJiaBaTeieM B MPOIECCEe MPOBEACHUS MPAKTUYECKUX 3aHATHM,
Ja00paTOPHBIX M KOHTPOJIBHBIX pPabOT, TECTUPOBAHUS, a TaKXE BBIMOJTHEHUS
00yJaronMMuUCs BHEAYIUTOPHON CaMOCTOSATEILHON paOOTHI.

Pe3yabTaThl 00yueHus DopMbI U METOAbI KOHTPOJIA U
OLICHKH Pe3YJIbTAaTOB 00y4YeHHs
JIn4HOCTHbBIE: Texkymuii KOHTPOJIb: YCTHBI U MUCbMEHHBIN
- YCTONYMBBIN UHTEPEC K HCTOPUM U JOCTUKEHHAM B | OHPOC (OTUCTHI [0 MPAKTHICCKUM 3aHSATHSIM);
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00JIaCTH €CTECTBEHHBIX HAayK, YyBCTBO FOPJIOCTH 32
poccuiickuie eCTeCTBEHHbIEC HAYKH;

- TOTOBHOCTD K IIPOIOJDKEHUIO0 00pa30BaHus,
MOBBINICHUIO KBTU(PUKAIIUKA B U30paHHOU
npodeCCHOHATBLHOM eATETLHOCTH C
UCIOJIb30BaHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX
HayK;

- 00bEKTUBHOE OCO3HAHUE 3HAUHUMOCTH
KOMITETEHIINI B 00JIACTH €CTECTBEHHBIX HAYK IS
YyelioBeKa U O0IIeCTBa, YMEHHE HUCIIOJIb30BATh
TEXHOJOTHYECKHE JOCTHKCHHSI B 00JIACTH (PU3UKH,
XUMHH, OMOJIOTUY J1JIsl IOBBIIIEHHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOpAHHOM
poheccuoHaNBHOM e TEIIbHOCTH;

- YMEHHUE NMPOAHAIN3UPOBATH TEXHOTCHHBIE
MOCTIEACTBHUS ISl OKPYKAIOIIEH cpesibl, ObITOBOI U
IPOM3BOJICTBEHHOH EATEIHLHOCTH YEIIOBEKa;

- TOTOBHOCTb CAMOCTOSITEJIbHO 100BIBATh HOBBIE /IS
ce0sl eCTeCTBEHHO-HAay4YHbIE 3HAHUS C
MCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYITHBIX HCTOYHUKOB
uHpOpMaINu;

- YMEHHE YIPaBIATH CBOCH MMO3HABATEILHON
JeSITeTbHOCTBIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHUE BBICTPANBATh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHS B KOMaH/IE 110 PEUICHUIO 00X
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS.
MexnpeameTHblie:

— OBIIJICHUE YMEHHUSIMUA U HaBBIKAMH Pa3IMYHBIX
BUJIOB II03HABATENILHON JEATENbHOCTH JJISl U3yUEeHHUs
Pa3HBIX CTOPOH OKPYKAIOMIETO €CTECTBEHHOTO MHPA;
— IPUMEHEHHE OCHOBHBIX METO/I0B MTO3HAHUS
(HaOnroieHUsl, HAYYHOT'O SKCIIEPUMEHTA) AJIs
U3yUYEHHsI Pa3InYHbIX CTOPOH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET
HE00XO0/IMMOCTh CTAIKUBATHCS B MPO(PECCHOHATBHOM
chepe;

— YMEHUE ONpeAeNaTh LeH U 33/1a4H JesITeIbHOCTH,
BBIOMPATH CPEJICTBA TSI UX IOCTHIKCHUS HA
MPAKTHUKE;

— YMEHUE HCIOJB30BaTh PA3INYHbIC HCTOYHUKH IS
MOJTyYEHUsI ECTECTBEHHOHAYYHOU HH(OpMAILIUU U
OILIEHUBAThH €€ JIOCTOBEPHOCTH JIJIS IOCTHIKCHUS
MOCTaBIICHHBIX IIeNIeH U 3a/1a4.

IIpenmerHbie:

— c(hopMUPOBAHHOCTH MPEJICTABICHUH O
LEJIOCTHON COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, IPUPOJIe KaK eTUHOMN 11eTOCTHON
CHCTEME, B3aMMOCBSI3U YEIOBEKa, MPUPOJIBI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BcenenHoi;

— BIIQJICHHE 3HAHUSMH O HanOoJiee BaKHBIX
OTKPBITHSX U JOCTH)KEHUSAX B 00JIacTH
€CTECTBO3HAHUS, MOBJIMSABIINX Ha IBOJIOLIUIO
IPEJICTaBICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKHU U

KonTpoubHnas pabora no nogpasaeny 1
«O01mas 1 HeOpraHuYecKasi XUMMD);
KonTpoJubHnasi pabora no nogpasaeiy 2
«Oprannyeckasi XMMHS»;

KonTpoJubnas pa6ora no pasageay |1
«buosorusa»;

JI/p Nel «Onpenenenue pH pactBopa coeiiy;
JI/p Ne2 «BzaumojielicTBHE METAIIJIOB C
pacTBOpamMH KUCIJIOT U COJIEN»;

JI/p Ne4 «CpaBHEHHE CTPOCHHS KIIETOK
pacTEeHUN U KUBOTHBIX»;

JI/p Ne5 «Penienue 35ieMeHTapHBIX
TEeHETUYECKUX 3a/1au;

JI/p Ne7 «Onucanue ocoOeit Bu1a 1mo
MOP(OJIOTHUECKOMY KPUTEPHUION;

JI/p Ne8 «AHanu3 u o1leHKa pa3IM4HbIX
TUIIOTE3 IPOUCXOXKICHUS KUZHI,

JI/p Ne10 «CocraBienue cxem nepeaayu
BELIECTB U SHEPTUU (LIeTIel TUTaHUS)»;

JI/p Nell «CpaBHuTenbHas XapakTepUCTUKA
IPUPOJIHBIX IKOCUCTEM U arpoO3KOCUCTEM CBOEH
MECTHOCTHY;

JI/p Ne 12 «PerieHne SKOJIOTHUSCKUX 3a1a9%;
JI/p Nel3 «AHanu3 u olieHKa MOoCaeACTBUI
CcOOCTBEHHOM JIEATEIILHOCTH B OKPY KaIOLIeH
cpene, riI00albHbIX SKOJIOTHYECKUX IpodiieM 1
IIyTEN UX PELICHUS.

JI/p Nel5 «M3yuenue koneOaHmit
MaTEeMaTHYECKOT0 MasiTHUKa

Jl/p Nel7 «Onpenenenue ycKOpeHus
CBOOOJHOTO MaJCHUS»

Jl/p Nel8 «M3mepeHune BIaxxHOCTH BO3IyXa»
JI/p Nel19 «M3mepenune moBepXHOCTHOTO
HATSDKEHUS )KUJKOCTU»

DJIEKTPOHHOE TECTHPOBAHHUE I10 pa3JienaM

I «Xumus» u |l «buonmorus» (caltT Kosiemxa,
AIIEKTPOHHOE O0yUYEHUE);

CamocrosiTe/IbHAsi BHeayAMTOPHas1 padora
10 HAXOXKJICHUIO He00X0IMMOW HH(POPMALIUU
JUTSI BBITIOJTHEHUS! MHAMBUTYaJIbHBIX 3aJJaHHM,
COCTaBJIEHUS] KOHCIIEKTOB, COOOIIEHU,
MpEe3EHTalN U JOKIaJ0B.
JudepeHupoBaHHBIN 3a4eT
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TEXHOJIOTHiA;

— c(OpMHPOBAHHOCTb YMEHUS IPUMEHSITh
€CTECTBEHHOHAYYHbIEC 3HAHUS JI51 OObICHEHUS
OKPY’KaIOIIMX SIBICHUM, COXpaHEHUS 310POBbS,
oOecrieyeHns OE30MACHOCTH KHU3HEIEATEIbHOCTH,
OepeKHOro OTHOILEHUS K IPUPOJIE, pAllMOHATILHOTO
IPUPOIONOIB30BAHNUS, & TAKXKE BBITIOJIHEHUS POJIU
IPaMOTHOTO OTPEeOUTENS;

— c(OPMHUPOBAHHOCTD NPEACTABICHUI O HAYIHOM
METO/i€ IO3HAHUS PUPOJIBI U CPEACTBAX U3YUEHUS
MeramHupa, MaKpoMUpa U MEKPOMHPA; BIIaJICHUE
IpreMaMM €CTECTBEHHOHAYYHbIX HaOIr01eHul,
OTIBITOB, MCCJICJIOBAHUI U OLIEHKU JIOCTOBEPHOCTH
HOJIy4EHHBIX PE3yJIbTaTOB;

— BJIaJICHHE MOHATUIHBIM aIllapaTOM €CTECTBEHHBIX
HayK, TI03BOJISIFOILMM [103HaBaTh MUP, y4acTBOBATh B
JMCKYCCHSIX TIO €CTECTBEHHOHAYYHBIM BOTIPOCAM,
UCII0JIb30BaTh Pa3IMyYHble HICTOUHUKU UH(OpMaIu
JUTSL IOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUYECKH
OTHOCUThCH K coobmmenussm CMU, copeprxamum
HaY4YHYIO HH(OpMaIuio;

— c(OpMHUPOBAHHOCTb YMEHUI1 TOHUMATh
3HaYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JUIS
KaXJI0T0 YeJIoBeKa He3aBUCUMO OT €ro
npo¢eCCHOHATIBHOMN IeATETFHOCTH, Pa3IindaTh
(axThl ¥ OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI,
BUJICTH UX CBSI3b C KPUTEPUSIMH OIICHOK U CBSI3b
KPUTEPHEB C OIPEICIEHHON CHCTEMON IIEeHHOCTEH.
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[Mpunoxenue Ne 1 k mporpamme bJ1.06 <kECTECTBO3HAHUE»

IlepcrieKTUBHO-TEMATHYECKHUH TJIAH

Ne o/ HaumenoBanmue pasjaesioB, | Koanuecrso | Homep Tun ypoka DopMbI Ilepeyenb YMK
TeM NMPOrpaMMbl, TeM 4yacoB YpoOKa KOHTPOJIS
YPOKOB
Pazpea |1 XUMMUSA (53u: 35u+ 18 1 BCP)
nozxpaszed 1 O6mas u Heopranndeckas xumus (194 +9 u BCP)
Beenenue XuMuyeckasi KapTUHa MUpa 2 1-2 BBoaHbIl ypok — YcTHBIN onpoc O.C.I'abpuensH,

KaK COCTaBHAas 4acTh JIEKIUS C N.T".OctpoymoB

€CTECTBEHHO-HAYYHOMN aJIeMEeHTaMu Oece bl EcrectBo3nanue .ba3zoBblii

KapTUHBI MUpa. ypoBens.10-11 kiacc.

ITpasuna Th npu pabote ¢ [IpakTHKyM - TMcEMEHHELA KapTbi — nneTpyKuun AT

XMMHYECKHMH BEIIECTBAMH. HHCTPYKTaX OTYET B BHJIE HPaKTHICCKUX 3aHATHH 1O
xumuu (96 ctp. Hazaposa

TaOJINIIBI
T.C.)
JleMOHCTpalnOHHBIE TAOTUIIBI
«[IpaBuna Tb npu pabote B
KaOMHETEe XUMUM
11 OcCHOBHBIE IOHATHUS U 2
3aKOHBI XUMHHU
11.1 OcCHOBHbBIE TOHATHS U 1 3-4 Ypok nekuus ¢ VYcrHblil onpoc Vuebnuk I'.E. Pymsutuc, ©.I.

3aKOHbBI XUMHUHU QJICMCHTAMM1 66CC,Z[BI ®enpaman Xumus 11 KII.,
[Ipe3enTanus no reme,
OnopHbIN KOHCIIEKT MO TEME

Ilpakmuueckoe 3anamue 1 Ypok o6o6menust u | [lTuceMeHHbIH

Nel CHUCTEMaTHU3aluu onpoc Tabmina Xvm.

«Pacuernple 3amaun HA 3HAHUU anemenToB /. Mennereena,

HaXO0XJICHUE Pa3ATOYHBIA MaTepyat 1o TeMe

OTHOCHUTEILHOU Metonpaeckue

MOJIEKYJISIPHOM Macchl,

PCKOMCHIALUH TTO BBINOJIHCHUIO
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OIIPECACIICHUC MacCoOBOM
J0JIH XUMHYCCKHUX
9JICMCHTOB B CJIO’KHOM
BCIICCTBEC»

TIPAKTUYECKUX paboT

1.2 Ilepuoauyeckuii 3aK0H U
Ilepuoanyeckas cucrema
XHMHYECKHX 3JIeMEHTOB
JA.A. MenaeneeBa
12.1. [Tepuoanueckuii 3aKOH U 5-6 KoMOMHMpOBaHHBIN | YCTHBIN ONMPOC VYuebnuk I'.E. Pymumic, OI'.
[lepuoanueckas cucrema YpOK Oecena o Oepavan Xumust 11 w1,
XUMHUYECKHUX 3JIEMEHTOB BOMpOCaM Tabmmiia xum.
J.1. MenneneeBa anemerToB /1. Menneneesa
[ IpesenTarys no Teme,
OnopHbIi1 KOHCTIEKT I10 TEME
« Iepriommueckuii 3axoH J1 .
Menneneesa»
Ilpakmuueckoe 3anamue Ypok 3akperieHus [ucemennpli otver o | [lepriommyeckas TaOnwia,
No2 3HAaHUU U YMEHUI TIPOJIESIAHHON paboTe | AJITOPUTM — CXeMa COCTARTICHHST
«CocraBieHue XApAKTEPUCTUKU XHIM. 2JIEMEHTA
AJIEKTPOHHBIX
KOH(UTYypaIuii aToMoB
XUMHUYECKUX HIIEMEHTOB)
1.3 Crpoenne BeuecTsa
1.31 CrtpoeHue BeliecTBa 7 KoMOuHHUpOBaHHBIN | YCTHBIN OMPOC Mornenmr KpuCTaUIMYeCKUX
YPOK PELLIETOK,
TIPE3EHTALS 110 TEME,
cxema 00pa3oBaHKst MIOHHOM,
KOBAJIEHTHOM, METATITYIECKOI 1
BOZIOPOIHON XUMUYECKOM CBS3H.
VYuebnuk I'.E. Pymumic, OI'.
denpvan Xuvst 11 k1.,
14 Bona, pacTBopbl
141 Boga. PactBopbl 8 KomOuHUpOBaHHBIN | YCTHBIN onpoc IIpE3EHTALNS 110 TEME,
YPOK JlabopaTopHoe ob6opyoBaHue,
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00pasIbl pa3INuHbIX
pacTBOpoB, peakTuBsl: H,0,
Na,Ca,Al,Ca0,S03

1.4.2 IIpakTuyeckoe 3anaTHEN 9 VYpok 3akperieHns [TucbmenHsbIi Nucrpyxums no BemoHenvo [13
3 3HAHUI U yMEHUH OIpoC Ne3
«Pacuet MaccoBOl 10U
pacTBOPEHHOI'O BELIECTBA
1.5 XuMHYEeCKHE Peakuu
151 THUbl XUMHUYECKUX PEaKLIAN 10 Kom6unupoBanusiii | Cemunap IIpeseHTarwss 1o Teme «XUMHYECKHe
YpOK -IPaKTUKYM eI,
Jlaboparoprioe 0bopyzoBarye, cepa,
CITMPTOBKA, YKeJIE30, PaCTBOP
MEJTHOTO KyIopoca, MeJL, COMsHast
KUCTIOTA, TWIPOKCHT HATPHS, XJIOPHJL
Gapst, CepHast KHCIOTa,
OropHBII KOHCTIEKT —CXeMa
«Kraccnprkanmst XuMAYeCKHX
peAKLMIDY
1.5.2 CKkopocTb peakuuu u 11 Jlexuus ¢ YCTHBIH OIIpoc I'pezenrarms « Ty Xumugecknx
(bakTopbl, OT KOTOPBIX OHA aIIeMeHTaMu Oecebl peaKIiD,
3aBHCHUT JlaboparopHoe 000py/IoBaHIE,
COJISIHASI KUCTIOTA pa30aBIIeHHAs U
KOHLIHTPUPOBAHHASL, LIMHK, ME/Tb,
1.6 Kaaccndpuxanus
HEOPraHUuYecKuX
COCIMHEHUH U UX
CBOICTBA
1.6.1 Okcuapl, KHCIIOTHI, 12 KoMOuHMpOBaHHBIA | YCTHBIN OMpOC IpesenTarys o Teme
OCHOBAHUS, COJH YPOK Tabmia «Kaccrukarpist
OKCHJIOB
J1O: ropenme ocdopa

acTBOpEH¥IE IPOyKTa B BOTIE.,
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KUCTIOTBI, MHIMKATOpbL, MeTabl,
]PaCcTBOpPBI LLIETIOYEH, COTIEH.

1.6.2 [TonsTHe o rumpoan3e coei 13 KomOunupoBannbiii | [luceMeHHbIH [IpesenTanms mo Teme,
YPOK onpoc JIO, pactBOpHI coneid,
WHJUKATOPBI.
1.7 MeTaJibl 1 HeMeTAJLIbI
1.7.1 Mertambl 14 Jlexmms ¢ TECTUPOBAHHUE, IpesenTars o Teme «MeTavbDy,
AJIeMEHTaMu Oecesibl | YCTHBIN Ompoc Komexipst
1.7.2 I[IpakTHyeckoe 3aHATHE 15 Yok 3akperieHns [Iucemennas MeTtomueckrie peKOMEHIALAM 110
Neq «Xumuueckue cBOWCTBA 3HaHUU U YMEHUU pabora BBITIOJHEHHFO TPAKTAYECKUX padoT,
METAJLJIOBY JIO, Merarvib: 1MHK, HATPUIA, METb,,
KETIE30, BOJIA, CEPHASI KOHLL U
a30THAsL, COJISTHAS! KUCIIOTBL, PaCTBOP
cynbhara Memm
1.7.3 Hemeramibt 16 KoMOuHMpOBaHHBIA | YCTHBIN OMPOC Tatmma xvm. remenTos /1, H.
YPOK Menneneesa,
Monem KpUCTaITMYECKUX PELLIETOK
rpaduTa, 7IMa3a, ONOPHBIA KOHCTIEKT
«Hemerawmbp
1.7.4 KourpoJasHnas padora no 17 Ypok KOHTpoJIS U Tectuposanue, brianku otBeToB K K/p Nel
noapaszaeay 1 «O6mas n IIPOBEPKU 3HAHUUI BBITIOJIHEHHUE
HEOpraHu4vecKass XuMus» 3a/IaHUI YacTu
ABucC
TemaTnka BHeayHTOPHOIi Bueaynuropnas Camoortyer, Pabota co criennansHoOM
CaMOCTOSATEILHOI PadoThI CaMOCTOATEIbHAs IIpencrasnenue JIUTEPaTypold, y4eOHUKOM,
00y AIOIMXCS: pabora 3aMOHEHHOM ucrounnkamu CMU
* ITonroToska coobimeHus no TaOJIUIIBI, Pecypcer UnTepHeTA:
TeMe: «Ku3Hb 1 JACATCIBHOCTD KOHCIIEKTA U WWW.internetUrOk.rU (BH}ICO}’pOKI/I
J.U. Meuneneesay, 0 TIpEeIMETaM IITKOJIBHON
e [TucsmenHas pabora no B HHOHP}FHHHX HPOTPaMMBI).
BBITIOJTHEHHIO YIPA)KHEHHUST Ha 3aJlaHuH, www.chemistry-
COCTaBJICHUE XapPaKTCPUCTUKU Odopmiienne chemists.com/index.html
XMUMHWYECKHX 3JIE€MEHTOB (110 or4eros 10 JI/p, (9JIEKTPOHHBIH KypHAI «XUMUKHU 1
miay), Beirnonxenue m r:;)mi wallst.ru («X
e CocraBieHne KOHCIEKTa ( 10 : : 70 {«CAHMHL.
mIany) 1o Teme «Boaay; JJIEKTPOHHOI'O OO0pa3oBaTeNIbHbIN CalT IS
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e CocTaBleHHEe CPaBHUTEIBHOMN
TabnuIe! «MeTamisl 1
HEMETaJIbD»,

e Pertenune 3a1a4 Ha HaXO0KJIEHHUE
OTHOCHUTEJILHON MOJIEKYJIIPHOU
MAacChl, Ha OIpeJeNeHHe
MacCOBOM JONH XUMHUYECKUX
9JIEMEHTOB B CIIOXKHOM
BEIIIECTBE;

¢ OopmieHHE OTYETOB IO
nabopaTopHBIM paboTam;

e [ToaroroBka K KOHTPOJILHOM
paborte;

e DIIEKTPOHHOE TECTHPOBAHHE

TECTUPOBAHMSL.

IIKOJIbHUKOBY).

www. alhimikov. net

(O06pa3oBaTeIbHBIN CAalT IS

IIKOJBbHUKOB).

www. chem. msu. su (QnekTponHas

OubIMOTEKA 110 XUMHUH).

WWW.hij.ru (xypHan «Xumus u

KU3HBY).
http://sovprocollege.ru/moodle/

(anmextponnoe o6yderne COBIIK)

nojapasaen 2

rann4yeckasi xumus (13u+ 84 BCP)

2.1 OcHOBHbBIEC NIOHATHUSA
OpraHU4YecKoi XUMHH H
TeopHusi CTPOEHUSs
OpraHuYecKuX
COCAMHECHHIA.
2.1.1 OCHOBHBIE TIOJIOKEHUS 18 Ypok u3yueHus YCTHBIN U [ pesenraiys no Teme,
TEOPUHU CTPOECHUS HOBOT'O MaTepuaia NUCbMEHHBIN CD-ROM- BuptyanbHas
OpraHHYecKHX COeMHEHNiT onpoc mkona Kupwina u Medoaus
«XUMHLY,
JleMoHCT. TaOIuIIBI 110
OpPraHUYecKON XUMHUU
2.2 YriieBonopoabl U X
NPHUPOIHbIE HCTOYHHKH
2.2.1 [Ipenenbubie 1 19-20 | Ypox nekmus ¢ TECTUPOBAHMUE, CD-ROM- BuptyasibHas
HenpeaeabHbIe pIIeMEHTaMu Oecellbl | YCTHBIN Ompoc mkoia Kupmna u Medonus
YIJIEBOAOPOIbI «XuUMHU»
[peseHTams «AJKaHbl, ATKEHbD,
TaGmma «I OMOJOTMHeCK I PsijT
QITKAHOB,», «AJIKEHBD», O[IOPHBIE
KOHCITICKTBI TIO TEME.
2.2.2 IIpupoaHbIE HICTOYHUKHT 21 KomOunupoBanusiii | [InceMeHHbIH Ipezenraima « IpuponHsle
YTJIEBOI0POJIOB YpOK orpoc, VICTOYHHKH YITIEBOZIOPOIIOBY,
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COCTaBJICHHE O6paziipl HeTEIPOTYKTOB,

TaOTUIIBI CD-ROM- BuptryasibHas
mkona Kupuma u Medoaus
«XuUMHS»

2.2.3 IIpakTHyeckoe 3aHATHE 22 VYpok 3akperieHns [TucbmenHsbIi MeTtomueckrie peKOMEHIALAM 110
Ne 5 «M3omepus, 3HaHUHI onpoc BBITOJHEHHFO TPAKTAYECKUX padoT,
HOMEHKJIaTypa aJIKaHOB U Kaprouku —3aanms, Tabmra
AJIKEHOB» «HomeHknarypa yrieBo0poioB

2.3 Kucaopoaconep:kammue
OpraHnyeckKue
cOoeIMHEeHUsI

2.3.1 MeTunoBsIi U STUITOBBIN 23-24 | Ypok u3ydeHus TECTUPOBAHMUE, Ipesenrarmst «Crmprony, Tabnmra
CHUPTHI, MIULIEPHH, HOBOT'O MaTepuana MUCHhMEHHBIN « IpenenbHble OTHOATOMHBIE
yKcycHas kuciora. JKupsl ompoc CIIAPTHDY,

KOMIThIOTEPHOE JlaboparopHoe 000py/IoBaHIE,

TECTUPOBAHUE 3TWIOBbIH CIUPT, Oy TIOBBIH CIHPT,
BOJIA, HATPUH, YKCYCHASI KUCTIOTA,
I11e7104b, KapOOHAT HATPHSL, MATHH,
IMHK, OKCHJT MArHUS, MHIMKATOPBL,
OOpa3IIBI TBEPIIBIX M SKHIKUX SKHPOB.
CD-ROM- BuptyanbHas
mkosia Kupmina u Medonus
«XUMHS»

2.3.2 VYrieBobI. 25 KomOunupoBauusiii | [lucemenHas [pesenTarms «YieBompD,

YPOK paborta, JIO, pacTBOp IFOKO3bL, AMMHAYHBINA
COCTaBJICHHE ]PacTBOp OKCHIIa cepeldpa, ILIETIOUHON
CPaBHMUTEIBHOU pacTBOp TWIPOKCHIA METH (2), cyxoe
TaOJTUITBI TOpEOYEe

2.3.3 IIpakTHYeckoe 3aHATHE 26 VYpok 3akperieHus INucemennas padota— | [IpeseHTarys o TeMe,

Ne6 3HAaHUW U YMEHUU PpeLLeHue 33124 AJITOpUTM pelTIeHHs 337124 C
«Pertenue 3aja UCIIOIb30BaHUEM MOJISPHOTO
HCIIOJIb30BAHUEM oGBeMa T34
MOJIIPHOTO 00beMa raza»
2.4 A3oTcoaepxanue
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OpraHnyeckKue
coequHenus. Ilonumepsl
24.1 AMWHBI, aAMUHOKHCIIOTHI, 27 Ypok u3ydeHus [TucpmeHHbII I[peseHTarms «AMUHBD,
OenKu HOBOT'O MaTepuaa OIpoC Kaprouku - 3ananmst
CD-ROM- BuptyanbHas
mkoia Kupmna u Medonus
«XuMHs»
24.2 CTpyKTYypHI ¥ CBOMCTBA 28 KomOunupoBannsiii | [luceMennas Tatmmma «CrpykTypa OTKoR»
0eJKoB YpOK pabota o TIPE3CHTALIMSI 10 TEME,

COCTABJICHUIO JIO, stunbIi OesioK, BOJIa, K. a30THAs

TaOIHIIBI KHCTIOTa, PAcTBOp CyJib(hara M,
TYIPOKCHT HATPHSL

2.4.3 [InacTmaccel 1 BOJIOKHA 29 VYpok uzydenus VYerHbll onpoc [pesenraims «CrHTETIYeCKe
HOBOT'O MaTepuaa TIOJTAMEPBI 1 BOTIOKHA,

OOpa31IBI MOMMMEPOB, BOTIOKOH,
IUIACTMACC.

24.4 IIpakTHYeckoe 3aHATHE 30 Ypok [InceMenHBI 0T9ETO | MeTomuecKre peKOMEH TALIAN 110
Ne 7 «O3HakoMIIeHHE € (dbopMupoBaHUS TIPOJIETIAHHOM paboTe | BBIIOIHEHHEO MPaKTUUECKVX padoT,
o0pa3iaMu pazaIMuHbIX HKCHEPUMEHTAIBHBIX | TIO MHCTPYKLIU JlaboparopHoe 00opy/I0BaHIE,
TUTACTMACC ¥ BOJIOKOHY HaBBIKOB U YMEHHI PCAKTUBBIL, 00PA3LIbI ITTACTMACC,

BOJIOKOH. CITHPTOBKA
Moapa3znen 3 XUMUSA U )KU3HD (3 u +14 BCP)
3.1 XUMHS ¥ OpraHu3M 31 KoMOunupoBanHbiii | ycTHBIN onpoc 1o | [IpesenTanuu u  BuUIEO 1O
YeJIoBeKa YPOK BOIpOCaM TeMaM;

YueOnuk O.C. T'aOpuensn
EcrectBo3nanume 11 ki

3.2 Xumust B ObITY 32 KomOuHupoBaHHbIH YCTHBII OTIPOC

YpOK

3.21 KonTpoJubHas pabora no 33 KoHntponbnslii ypok | IIuceMenHas 3a/aHus U TECTHI 110
noapasjeiry 2 KOHTPOJIbHAS BapHaHTaM, OJIaHK OTBETOB K
«Oprannyeckasi XUMH» pabota K/p Ne2
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TemaTnka BHeayIMTOPHOI
CaMOCTOSITEIbHOH padoThI
o0yyarouuxces:

CocTraBicHHE TaOIUIBI
«[IpupoTHBIC HICTOYHUKH
YIIIEBOJOPOIOBY

CoobmieHne (VI Mpe3eHTaIHs)
0 TeMaM: «YTIIEBOIBI 1 HX
POJIb B )KMBOW IPUPOIEN,
«JTtaHON: Benuyaiiniee 61aro u
CTparrHoe 3710%», «[ eHeTHIecKkn
MOTU(PHUIIUPOBAHHBIC PO TYKTHI
- Bpea Wi nonb3a?y», «OKupsl
KaK MPOAYKT MUTaHUS U
XUMUYECKOE ChIPhEY,
«[lumieBbie [0OABKH: 3a U
npoTHUBy (10 BBIOOPY);
Koncmekr mo Temam:
«CHHTETHYECKIE MOFOIITUE
cpenctea (CMC): nocTonHcTBa
Y HeJocTaTku», «CBoicTBa U
MPUMEHEHHE YKCYCHOM
KHCJIOTBI», «AJIKOTOJIHM3M U €T0
npodunaktuka», «CBOHCTBa 1
MPUMEHEHHE TUIacTMacC B
ObITY» (10 BEIOODY);

Pewenue 3anau 1o ypaBHeHUsIM
peakuuil TOpeHus
YTIEBOAOPO/IOB;

Brinonnenue 3aganui
«CocTaBlieHre CTPYKTYPHBIX
(hopMy M0 HA3BaHUIO
OpPTaHUYECKUX COCIMHCHUH U
UX U30MEPOBY;

OdopmiieHrEe OTIETOB TIO
nabopaToOpHBIM paboTam;
TloaroroBka K KOHTPOJIBHOU
pabore;

DIEeKTPOHHOE TECTUPOBAHHE

BHEAYJAUTOpPHAS
CaMOCTOsITEeNIbHAS
pabora

CamooTuer,
IIpencrasnenue
3ar0JITHEHHOM
TaOJINIIEI,
KOHCIICKTa U
BBIIIOJTHECHHBIX
3aJIaHnM,
Odopmnenue
otueToB 1o JI/p,
Brmmonnenue
3JICKTPOHHOTO
TECTUPOBAHUSI.

Pabora co cnenuaipHOI
TUTEPATypPOH, YUCOHUKOM,
ncrounnkamu CMHN

Pecypcer MHTEpHETA:!
www.class-fizika.nard.ru
(«KimaccHast Jocka Ist
JF0003HATEIIBHBIXY).
www.interneturok.ru (Bugeoypoku
10 IIPeIMETaM IIKOJILHOM
POrPaMMBl).
www.chemistry-
chemists.com/index.html
(37IEeKTPOHHBIN KypHaJI «XUMHUKHU U
XUMUAY).
www.hemi.wallst.ru («Xumus.
O06pa3oBaTenbLHEBIN CalT IS
IIKOJBLHUKOBY).
www. alhimikov. net
(O0pa3oBaTenpHBIN CailT 11
IIKOJIBHUKOB).
www. chem. msu. su (DnekTpoHHast
OnOIMOTEKA 10 XUMHUH).
WWW.hij.ru (xypHan «Xumus u
JKU3ZHDBY).

http://sovprocollege.ru/moodle/

(anextponnoe obyuenune COBIIK)

Pasnen 2.

BUOJIOT U (61u: 41 u+ 20 4y BCP)
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2.1 Buosiorusi — COBOKynHoCTh 1
HaYK 0 ’KHBOM pupose.
MeToabl HAYYHOT 0
MO3HAHUS B OMOJIOTHH
2.1.1 MeTtoabl uccien0BaHusI 1 34 KomOnHMpOBaHHBII TECTUPOBAHHUE, CD-ROM wmynbruMennitHOE
JKUBOU IIPUPOJBI B YPOK YCTHBIN OIIPOC IIPUJIOKEHUE K YUEOHUKY
Oouosorun. Y poBHU CuBornazos B.I., Aradonora
OpraHu3aly KU3HU N.b., 3axaposa ET.,
Buonorusa. O6mas Ouosiorus.
10-11 kn
2.2 Kuerka 5
2.2.1. Krnerka — cTpykrypHO- 1 35 KoMOuHMpOBaHHBINA | MUCHMEHHBIN Ipesenraimst no reme «Kietka»
(GbyHKIIMOHATbHAS eIMHUIA YPOK OIpoC — VYuebunk Cusoriazos B.U.,
*u3HU. [IpoxkapuoTsl n 3aII0JIHEHUE Buonorust. O61mas 6roIorus.
9yKapUOTHI. TaOIUIIBI 10-11 %11
2.2.2 IIpakTuyeckoe 3ansiTHE 1 36 YpoK - MpakTHKyM TECTUPOBAHUE, CD-ROM wmynbTHMeIuitHOE
Ne8 «Heopranuueckue u IIMCbMEHHBIN IIPUJIOKEHUE K YYEOHUKY
OpraHUYecKHe BEIEeCTBA B orpoc Cusornazos B.U., Ara¢ponoBa
COCTaBE KJICTKH) N.B., 3axaposa ET.,
buonorus. O6miast Guonorusi.
10-11
2.2.3 IIpakTHYeckoe 3aHATHE 1 37 YCTHBIN OIIpOC, [Ipe3enTanus u BUAEO 1O TEME
Ne9 Bupycer u npeAcTaBieHue u | YueOHuk «O01as Ouomaorus
OaxTepuodaru. 3aIuTa IOKJIaI0B | O] peaaKiuei
[Ipodunaxruka BUY - B.N.CuBornasosa ¢
uHpeKkuuu MYJIbTUMEAUHHBIM
MIPHUIIOKCHHUEM.
2.3 Opranuszm 11 3
2.3.1. Opranusm — eauHOE LIEIOE. 1 38 KomOunupoBaHHbIiH tecTupoBanue, | [IpesenTanus no remam
OOMeH BemecTBOM 1 YPOK YCTHBIN oripoc | Yuebnuk «O01mas Onoorus»
SHEPIrUeH ¢ OKpYXkarollen MO/ peAaKIHen
Cpeoit. B.M.CuBornasona ¢
2.3.2. becnionoe u nonosoe 1 39 KomOuHupoBaHHBIH YCTHBIN U MYJIbTUMEANIHBIM
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pa3MHOXKEHUE. YpOK MUCHbMEHHBIN MPUIIOKEHUEM,
O110/10TBOpPEHHE. ompoc Paznarounbiii Matepuall.
NnauBuayanbHOe pa3BUTHE
4eJioBeKa
2.3.4 3aKOHOMEPHOCTHU 40 KoMOnHMpOBaHHBIN tectupoBanue, | [IpeseHrarus no teme,
HaCJICAOBaHUsI. CHCHHCHHOC YPOK YCTHBIﬁ OIIpocC KapTOYKHU C 3aJaHUSIMHU,
C ITOJIOM HaCJICOBAHHMC. Vyeouuk O.C. [abpuensn
EcrectBo3nanme 11 k.,
AJIEKTPOHHBIA HOCUTENb
yueOnnka buosnorus
B.N.CuBormnasosa.
2.35 IIpakTH4yeckoe 3aHsATHE 41 VYPpOK - IpakKTUKyM [TucbMeHHBI [Ipe3enTanus no reme,
NelO orpoc KapTOYKH C 33/IaHUSIMH,
«Pemenue 3a1a4 Ha MOHO- U ANEKTPOHHBIA HOCUTEINb
JTUTHOPHUTHOE yaeOHuKa bruonorus
CKpELMBaHND) B.M.CuBornasosna.
2.3.6 HacnencrBennsie 0one3Hn 42 Jlexmmst ¢ Yerasiii onpoc | [Tpeserrammst o Teme,
YeloBeKa. JJIIeMEeHTaMu OeceIbl ANEKTPOHHBIA HOCUTEND
yueOHnnka buomnorus
2.3.7 [Ipeamer, 3agaun U METOIBI 43 ITuceMeHHEBIH B.11.CuBorinasona.
CEJICKIINH oIpoc
2.3.8 IIpakTHYeckoe 3aHATHE 44 VYpok - IpakTUKyM MACbMEHHBIN [Ipesenrtanus mo Teme,
Nell OIIpocC KapTOUYKH C 3a/IaHUSIMH,
«lenTpsI MHOrOObpasHs 1 AIEKTPOHHBIA HOCHUTEITh
TIPOUCX O ICHHUS } yae6HIKa
KYJIBTYPHBIX PACTCHUI»
Tema 2.4 Bun
24.1. Bupn, ero xpurepumu. 45 KomOuHupoBaHHbIH TECTUpOBaHUe, | MynpTuMeaUiiHbIE
JABIDKYyIIHE CHIIBI YPOK YCTHBIN OIPOC | mipesenTamuy 1o Temam, 000

OBOJJIIOIMH.
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24.2. IIpakTHyeckoe 3aHsATHE 1 46 KomOuH1poBaHHBIN TecTupoBanue, | @usukon, DVD-mguck
Nel2 YPOK YCTHBII OIIPOC | [ToJIHBIH# MHTEPAKTUBHBIH KypC
«buonornyeckuii mporpecc 6uonoruu, CD-ROM-«O61mas
1 perpecey = OHMoIOTHSY», BUPTyallbHAS
2.4.3 ['unoTe3sl MPOUCX 0K ACHHS 1 47 KomOnHMpOBaHHBII TECTUPOBAHHUE,
KHU3HH. AHTPOIIOTEHE3 U €ro YpPOK yerHblii onpoc | RO
3aKOHOMEpHOCTH OnopHBI KOHCTIEKT MO TEMe
Buneo punsm
Tema 2.5 IKOCHCTEMBI 13
25.1. [Ipenmer u 3amaun 1 48 KoMmOuHMpOBaHHBIN | YCTHBINA OIIPOC [ Ipesenraiys 1 BUzIEO 110 TEME
9KOJIOTMH. DKOJIOTHYECKHE YpOK AIIEKTPOHHBINA HOCUTENb
(hakTopEL. yueOHHKa
2.5.2 Bbuocdepa — rimodbanpHas 1 49 Jlexmust ¢
IKOCHCTEMA JeMeHTaMu OeceIbl
2.5.3 KonTponbnas padora Ne3 mo 1 50 Koutposnbnsiii ypok | IluceMennas 3a/aHusg ¥ TECTHI 110
pazneny |l «buonorus» KOHTPOJIbHAS BapHaHTaM, OJJaHK OTBETOB K
pabota K/p Ne3
CamocTosiTeIbHAs1 padoTa 20

TemaTuka BHeayJIuTOPHOI
CaMOCTOSITeIbHOU padoThI
o0yvyaroumuxces:

e [ToaroroBka cooOuIeHNs (MITH
MIpe3eHTAIN) Ha TEMY
«XapakTepucTiKa BUPYCOB U
nX GHOJIOT0 — 3KOIOTHYECKO
pouin Ha 3emiie»;

e CocraBiieHHE TaOIHIIBI
«CpaBHUTENbHAS
XapaKTepUCTHKA FaMeT»;

e CocraBiieHHE KOHCIIEKTa 10
Teme: «BuTaMuHbL, ()epMEHTHI 1
TOPMOHEI U UX POJIb B
opranusme. Hapymenus npu ux
HEIOCTaTKE M N30BITKEY;

BHEAyIUTOpPHAs
CaMOCTOSITeNIbHAS
pabota

[IpencraBnenue n
3aluTa
IIpE3EHTaLNM,
Camooruer,
[IpencraBnenue
3aMOJTHCHHOM
TaOJIMIIEI,
KOHCIIEKTA,
KOHTPOJIBHOTO
TecTa,
Odopmiienue
KpOCCBOp/IA,
TeHEaJI0THYCCKOTO
ApeBa,

Pecypcer MHTEpHETA:!
www.biology.asvu.ru (Bces
ouonorus. CoBpeMeHHast

OMOJIOTHSI, CTaThbH, HOBOCTH,
OoubaroTeka).
www.window.edu.ru/window
(EmuHoe oxHO mocTyna K

o0pa3oBaTeIbHBIM pecypcam

WuTepHera no 61oaorun);

www.interneturok.ru
(Buneoypoxu no npenmeram

IIKOJILHOM MPOrpaMMBbl).
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e BrinosHeHHe KOHTPOJIBHOTO
TecTa MO TeMaM
«Krerkay,«Opranusm»;

e CocTaBIieHHE IPE3CHTANN TI0
Teme «BimsHue KypeHus,
YIOTpEOICHHS alTKOT OIS U
HApKOTHKOB POJIUTEIISIMHU Ha
SMOpHOHATLHOE PAa3BUTHE
pebenkay;

e CocraByieHHE KPOCCBOPAA MO
TemaM: «Buny, «Opranmsm»;

e Jloknan o Teme «Ycnexu
COBPEMEHHOW T€HETHKH B
MEIUINHE U
3PaBOOXPAaHCHUNY;

e CocraBiieHue
TeHEaJIOTMIECKOTO JIPEBa;

e CocraBiieHHEe JOKJIaga II0 TeMe
«3JKonoruyeckue mpooIeMsl
XMAO-IOrps! u yTH ux
perLeHus,

e BrinonHeHne 3JIeKTPOHHOTO
TECTUPOBAHUsI IO TEMaM
pasnena Il BUOJIOT UL

¢ OopmiieHHE OTYETOB TI0
nmabopaTopHEIM paboTawm;

e [TonroroBka K KOHTPOJIbHON
pabore.

Pewenne
ANEKTPOHHOTO
TecTa (canT
KOJUTEKA,
AJIEKTPOHHOE
oOyueHue).

http://sovprocollege.ru/moodle/
(amextponnoe o6yuerne COBIIK)

Pa3znen 3 DOU3UKA (48 u: 32 y+ 16 1 BCP)
Tema 3.1. MexaHuka
3.1.1. Kunemaruka. Jlunamuka. 51 VYpok n3ydeHus WnpuBunyansueiii | Otkpeitas ¢usuka” CD W.II.
HOBOI'0 MaTepuasa (ycTHBIH ompoc, Tartapunos 2010;
IIACbMEHHBIN
OIIpOC, KAPTOUKH)
3.1.2. 3aKOHBI COXPAHEHUS B 52 VYpok n3ydeHnus WnpuBunyansueiii | Otkpeitas ¢usuka” CD W.IL.
MEXaHUKe. MexaHn4yeckue HOBOTO MaTepuana (ycTHBIH ompoc, Tarapunos 2010;
KoJIeOaHUs U BOJIHBI. MUCHMEHHBIN

OIIpOC, KAPTOUKH)
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Tema 3.2

OcHOBBI MOJIEKYJISAPHOM

(puszuxku u
TEePMOIMHAMMKH
3.2.1. MonexymsipHas Gpusnka 53 Ypok usyueHus WupuBunyansueiii | Otkpeitas ¢usuka” CD W.I1.
HOBOI'0 MaTepuasa (ycTHBIH ompoc, Tarapunos 2010;
MMHCbMEHHBIN
OIpOC, KAPTOUKHU)
3.2.2. TepMmonnHamuka 54 Ypok usyueHus WupuBunyansueiii | Otkpeitas ¢usuka” CD W.IL.
HOBOI'0 MaTepuasa (ycTHBIH ompoc, Tarapunos 2010;
MACbMEHHBIN
OTIpOC, KAPTOUKH)
2 cemecTp
Tema 3.3 OcHoBbI
3J1eKTPOAMHAMUKH
3.3.1. DNEeKTpOCTaTHKA. 55 VYpok uzydenus NunuBuayanbusiit | OtkpeiTas ¢usuka” CD W.IL.
[TocTossHHBIN TOK. HOBOTI'0 MaTepuasa (ycTHBIH ompoc, Tartapunos 2010;
MaruuTHOE nose MIACbMEHHBIN
OIpOC, KAPTOUKHU)
3.3.2. ONEeKTPOMarHuTHHIE 56 VYpok n3ydeHus WnpuBunyansueiii | Otkpeitas ¢usuka” CD W.II.
KOJIeOaHUs U BOJTHBI. HOBOTI'0 MaTepuasa (ycTHBIH ompoc, Tartapunos 2010;
CBeTOBbIE BOJIHBI MUCbMEHHBIN
OIpOC, KAPTOUKH)
3.3.3. [IpakTryeckoe 3anstue 1. 57 VYpoku 3aKpeniaeHus
Pemrenue 3amau mo teme HOBOTO MaTepuana
«Kunemaruka. JlmHaMuKa, Ddusnueckuii
«3aKOHBI COXPaHECHUS B JIUKTaHT
MeXaHuKe. MexaHnieckue
Kos1e0aHusl U BOJHBD)
3.3.4. [IpakTryeckoe 3aHsTHe 2. 58 VYpoku 3aKpeniaeHus
Pemrenue 3agad mo reMme HOBOTO MaTepuana dusnueckuii
«MonekynsipHas GU3NKay, JTUKTaHT
«TepmoarHaMuUKa»
3.3.5. ITpakTyeckoe 3ausTHe3. 59 VYpoku 3akpennenus | usnueckuii
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Pemenne 3amad mo teme HOBOI'0 MaTepuasa JUKTaHT
«DJIEKTPOCTaTHKA.
IlocTOSIHHEBIN TOK.
MarauTHoOe I10JIE»

3.3.6. [IpakTrueckoe 3anstue 4. 1 60 Ypoku 3aKperieHust
Pemenwue 3amaq mo Teme HOBOT'O MaTepuana
«DNEKTPOMAarHUTHbIC
K0J1€0aHus ¥ BOJIHBI.
CBeTOBBIC BOJHBI»

dusnueckuii
TAKTAHT

3.3.7. CamocrosTenbHas paboTa. 4 BHEAYAUTOpPHAs [TucemMeHHBIH
CocraBiieHHE KOHCIICKTOB CaMOCTOSITeNIbHAS OTYET O
no TeMam «KuHemarukay, pabota IPOJEITaHHON
«/lnnamukay, «3aKOHbBI pabore
COXpaHEHHS B MEXaHHUKEY,
«MexaHn4yeckue KojaeOaHust
Y BOJIHBD»

3.3.8. CamocrosTenpHas padora. 4 BHEAyIUTOpHAs I nceMeHHBI OTYeT O
CocraBiieHHuE KOHCIIEKTOB CaMOCTOSITeNIbHAs TpoJIeTIaHHON padoTe
o TemaM «MouekynsipHast pabota
¢buznkay,

«TepmoauHaMHKa»

3.3.9. CamocrosiTenbpHas paboTa 4 BHEAyIUTOpPHAS IuceMeHHpIH OTYeT 0
CocraBrieHre KOHCTIEKTOB camMocCTosITeNbHas TPOTIeTIaHHOM padoTe
1o TeMam paborta
«DIEeKTPOCTATHUKAY,
«I1OCTOSIHHBIN TOKY,
«MarautHoe moJe,
«NEeKTPOMArHUTHBIE
KoJeOaHus U BOJHBIY,
«CBETOBBIE BOJHBI»

Tema 3.4 JJ1eMeHThI KBAHTOBOM 4
puszukn

3.4.1. IIpakTHyeckoe 3ansiTue 5. 1 61 VYpoku 3aKpenuaeHus
CocraBneHne KOHCIIEKTA I10 HOBOTO MaTepuaa Koncmekr
teme «KBaHTOBas runoresa




[Inanka.
DOTOINEKTPUIECKUI

ahdexT»

3.4.2.

IIpakTuyeckoe 3ansitue 6.
CocraBieHne KOHCIIEKTa 10
TeMe «Mojenu CTpoeHus

atoma. OnbIT Pesepdopaar»

62

Ypoku 3aKperuieHust
HOBOI'O Marepuaa

Koncnekr

3.4.3.

IIpakTHyeckoe 3ansATHE /.
CocraBiieHre KOHCIIEKTa 110
Teme «CocTaB U CTPOCHHUE
aTOMHOTO SI/Ipay

63

Ypoku 3aKperuieHust
HOBOI'O Marepuaa

Koncnekr

3.4.4.

IIpakTuyeckoe 3ansTue 8.
CocraBiieHHne KOHCIIEKTa 110
Teme «PagnoaKTUBHOCTb.
PannoaktuBHBIE U3TyYeHUS
¥ UX BO3JICUCTBHE Ha JKUBBIC
OpraHu3MbD»

64

VYpoku 3aKperuieHust
HOBOI'O Marepuana

Koncnekr

3.4.5.

CamocrosiTenbHas padboTa
CocraBieHne KOHCIIEKTa I10
TeMe «DJIEMEHTBI
KBAHTOBOM (PM3UKU»

BHEayIUTOpHAas
camMocCTosITeNbHas
paborta

I InceMenHbIi oTHET O
TPOJIeTIaHHOM padoTe

Tema 3.5

Bcesiennasi v ee YBOJIIOI M

3.5.1.

IIpakTnyeckoe 3ausTue 9.
CocraBjicHHE KOHCIIEKTA I10
Teme «CTpoeHue U pa3BUTHE
Bcenennoii. Monenn
pacLmpsromencs
Bcenennoii»

65

YpoKku 3aKpeIIeHust
HOBOI'0 Marepuaa

Koucnekr

3.5.2.

IIpakTuyeckoe 3aHsATHE
10. CocTaBiaeHHne KOHCIIEKTa
o teme «lIpoucxoxaenue
CoHEYHOM CHCTEMBEI.
CoBpemenHas usndeckas
KapTHUHA MHUPa

66

YPpoKku 3aKperieHust
HOBOT'O MaTepuaia

Koucnekr

3.5.3.

CamocrosiTenbHas paboTa

BHEAYJUTOPHAs

I[IuceMeHHBIH
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CocraBiicHUE KOHCIIEKTOB CaMOCTOSITEIIbHAS OTYET O

no TemaM «Bcenennas u ee pabora MIPOAETaHHOM

IBOJIIOIHUS pabote
Tema 3.6. JABOPATOPHBIN 16 67 - 82

MNPAKTUKYM

Paznen 111 ®U3UKA

3.6.1 JI/p Nel «M3yueHue 1 67 VYpoku 3akperuieanst | Otyer 1o pabote WHcTpyKIus 1o
KoseOaHuit HOBOT'O Marepuaa naboparopHoit pabote
MaTeMaTHYECKOTO
MasiITHUKA)

3.6.2 JI/p Nel «M3yuenue 1 68 VYpoku 3akpernienust | Otder mo padore HNucrpykuus no
KoJieOaHu i HOBOTO MaTepHasa nabopaTtopHo# pabore
MaTeMaTHYECKOTO
MasiITHUKA)

3.6.3 JI/p Ne2 «MccnenoBanue 1 69 VYpoku 3akperienust | Otder mo padore HNucrpykuus no
3aBHCUMOCTH CHJIBI TPEHHS HOBOTO MaTepuaa nabopaTopHoii pabote
OT BEca Telay

3.6.4 Jl/p Ne2 «MccnenoBanue 1 70 VYpoxu 3akperienns | Otder mo padbore Wucrpykuus no
3aBUCUMOCTH CUJIBI TPEHUS HOBOT'O MaTepuana nabopaTopHoii pabote
OT BECa Telay

3.6.5 JI/p Ne3 «Omipenienenue 1 71 VYpoxku 3akperienus | Otder no pabote WHcTpyknus o
YCKOPEHUSI CBOOOTHOTO HOBOT'O Marepuaia nmabopaTopHoi pabore
naIeHUs»

3.6.6 JI/p Ne3 «Omipenienenue 1 72 VYpoxku 3akperienus | Otder no pabote WHcTpyknus o
YCKOPEHUSI CBOOOTHOTO HOBOT'O Marepuaia nmabopaTopHoi pabore
naIeHUs»

3.6.7 JI/p Ned «M3mepenue 1 73 VYpoku 3akpernienust | Otyer o padore WNHcerpykuusg o
BJIQKHOCTH BO3JIyXa» HOBOT'O Marepuaia nabopaTopHoii pabote

3.6.8 Jl/p Ne4 «M3mepenue 1 74 VYpoxwu 3akperieans | Otder mo padbote Wuctpykums o
BJIQKHOCTH BO3JIyXa» HOBOT'O Marepuania nabopaTopHoii pabote

3.6.9 Jl/p Ne5 «M3mepenue 1 75 VYpoxwu 3akperieans | OTder mo padbote Wuctpykums o
MOBEPXHOCTHOT'O HATSHKEHUS HOBOT'O MaTepuania nabopaTopHoii pabote
KHUJIKOCTH

3.6.10 Jl/p Ne5 «M3mepenue 1 76 VYpoxku 3akpersienus | Otder no pabote WHceTpykuus o
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MMOBEPXHOCTHOT'O HATSHKEHUS
KUIKOCTHUY

HOBOI'O MaTcpHrajia

nabopaTopHoi pabore

3.6.11 JI/p Ne6 «Cbopxka 1 77 VYpoku 3akperuieanst | Otyer 1o pabote HHcTpyKIus 1o
ANEKTPUUYECKON 1IN U HOBOT'O Marepuaa naboparopHoit pabote
U3MEpEHUe CUJIbl TOKA U
HaNpsDKCHUS Ha ee
Pa3IUYHbIX y4aCTKaX»
3.6.12 JI/p Ne6 «Cbopka 1 78 VYpoxu 3akpersienus | Otder mo pabote Wuctpykuus no
JIEKTPUUYECKON LENH U HOBOT'0 Marepuana nabopaTopHoii padote
M3MEPEHUE CUJIBI TOKA U
HanpsDKeHUs Ha ee
Pa3IMYHBIX y4aCTKaX)»
3.6.13 JI/p Ne7 «3yuenune 1 79 VYpoku 3akpernienust | Otder mo padore HNucrpykuus no
SIBIICHHSI SJIEKTPOMArHUTHOU HOBOTO MaTepuaa nabopaTopHoii pabote
VHAYKII
3.6.14 Jl/p N7 «3yuenue 1 80 VYpoxu 3akperienns | Otder mo padbote Wuctpykuus no
SIBJICHUSI 3JIEKTPOMArHUTHON HOBOT'0 MaTepuana nabopaTopHoii padote
WHTYKITIID)
3.6.15 JI/p Ne8 «M3yuenue 1 81 VYpoxku 3akperienus | Otder no pabote WHcTpyknus o
uHTEephEepeHITNU U HOBOT'O Marepuaia nabopaTopHoO# paboTe
TU(PaKLIU CBETa»
3.6.16 Jl/p Ne8 «M3yuenne 1 82 VYpoxwu 3akperienns | Otder mo padbote Wuctpykums o
UHTephEpEeHIINN U HOBOT'O MaTepuana nabopaTopHoii paboTte
TUQPAKIIHI CBETa»
JABOPATOPHBIN 24 83- 106
IMPAKTUKYM (2 u paznen |
XUMUA +
22 4 paznen |l
BUOJIOT'UA)
Paznen | JI/p Nel «Onpenenenue pH 1 83 Ypok InceMmensbli 0T9eTO | IHCTPYKIMS 110 BBIIIOJIHEHUIO
pacTBopa coeii» dbopmMupoBaHHs TIPOZICJIAHHOM paboTe | JTabopaTOPHOM PaboTHI,
HKCIIEPUMEHTATBHBIX JlaGopaTopHas nocyna.
Tema 1.7 HABBIKOB M YMEHMMH XUMUYECKUE PEAKTUBBIL:
Mertamisl u pacTBOpHI cofieil, Bosia, cou
HEMETaJUIbI KapOOHATOB, CYyNb(UTOB,
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CHJIMKATOB IICJIOYHBIX
MCTAJIJIOB, HUTpAaTa LWHKA,
WMHAWKATOPHI.

Jl/p Ne2 «B3aumoneiictBue 84 Ypox IncemennblioTyeTO | MIHCTpYKIUSA 110 BBIIIOJHEHUIO
METAJUIOB C PACTBOPAMH dhopMHUpOBaHHS TPOZIETIAHHOW paboTe | 1abopaTOpHOM paboTHI,
KHCIIOT 1 Coeiiy AKCIIEPUMEHTAIbHBIX JlaGopaTopHnas nocyna.
HAaBBIKOB U YMEHMM XUMHUYECKUE PEAKTUBBI: LIUHK,
Melb, ATIOMHUHIM, KeIe30;
CepHasl, COJIsIHasl U a30THAs
KHMCJIOTBI, PACTBOP MEIHOIO
Kynopoca U cyjibdara xesesa.
Paznen Il Jl/p Ne3 «HaGmronenue 85 Ypoxk Oruer 0 WHCcTpyKIms 1o BHITOIHEHUIO
KJICTOK PACTCHUN U dbopmupoBaHus poJeIaHHON nabopaTopHOit paboTHI,
JKUBOTHBIX O] JKCIIEPUMEHTAJIbHBIX padore Jlabop. obopynoBanue,
Tema 2.2 MHUKPOCKOIIOM Ha F'OTOBBIX HaBBIKOB U YMEHHI [{udpoBoii MUKpPOCKOTL,
Krnerka MUKpoOIMpernaparax 1 ux TOTOBbIE MUKPOIIPENapaThl.
OIHCaHHUE»
Jl/p Ne4 «CpaBHeHme 86 Ypoxk Oruer 0 WHCTpyKIHs 10 BHITTOJHEHUIO
CTPOEHHUs KJIETOK PaCTEHUU dbopmupoBaHus NpOJIeNIaHHOMU nabopaTopHOH paboTHl,
Y KUBOTHBIX) JKCIIEPUMEHTAIbHBIX | PadoTe Jlabop. obopynoBanue,
HaBBIKOB U YMEHHI [{udpoBoit MUKPOCKOTI,
rOTOBBIE MUKPOIIPENapaThl.
Paznen Il Jl/p Ne5 «Pemenne 87-88 | Ypok kommuiekcHoro | Ortder o JuddepenurpoBaHHbIe
QJICMCHTApPHBIX MPUMCHCHUA 3HaHUHU HpOI[CHaHHOﬁ KapTO4YKH- 3aJaHus 110
Te€HETUYECKUX 3a1auy» pabore BApHAHTAM.
Tema 2.3 Pemienue 3agau
Oprannsm 110 BapuaHTaM WNHCcTpyK1us 10 BBINOJIHEHUIO
na0opaTopHOil paboTHI.
JI/p Ne6 «AHanu3 u OIeHKa 89-90 | Ypok kommutekcHoro | [TnchMeHHBIH WHCTpYKIINS TIO BHITOJTHEHHIO
ITHUYECKHX aCIIEKTOB IIPUMEHEHHNS] 3HAHUH | OTYET O 1a00paTOpHOH paboTHI,
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Pa3BUTHS HEKOTOPBIX IPO/IETaHHOM Teoperudeckuii Matepuai 1o

HCCIIE0BAHUM B pabote teMe, IIpe3enranus no reme

OMOTEXHOJIOTUN» «buorexHonorus»,
KapTOUKH-33JaHH,

Paznen Il JI/p Ne7 «Oniucanue ocobeit 91-92 | Ypok kommuiekcHoro | [lucbmMeHHBIiH WHcTpyKLus 110 BBIITOJIHEHUIO
BUJIA 110 IIPUMEHEHMS 3HaHUHM | OTYET O nabopaToOpHOH paboTHhl,
Mopdonoruueckomy MpOAEIaHHOM npe3eHTauus no reme «Bua u

Tema 2.4 KPUTEPHUIO» pabore €ro KpuTepum»,

Bun ['epOapHbIif MaTepua,
KOMHATHBIE PACTEHHUS,
pa3aToO4HbIA MaTepUal
(KapTUHKY pa3IMYHbIX BUJIOB
KaKTYCOB ¥ KHBOTHBIX)

Jl/p Ne8 «AHanu3 u OleHKa 93-94 | Ypok kommuiekcHoro | [IucrmMeHHBbIiH WHcTpyKLus 10 BBITOJIHEHUIO
pa3IUYHbIX THIIOTE3 IIPUMEHEHMS 3HaHUHM | OTYET O nabopaTopHoil paboTbI, TEKCT
IIPOUCXO0XKACHUS KU3HI IIPOJIETIAHHOMN «MHoroob6pasue Teopuii
pabore BO3HUKHOBEHUS )KU3HU HA
3emuiey, mpe3eHTaIus 10 TeMe
JI/p Ne9 «AHanu3 u olleHKa 95-96 Pa3narounslii MaTepual, TEKCT
Pa3IMYHBIX THIIOTE3 «['UIOTE3HI MPOUCX 0K ICHHSI
MIPOUCXOKIACHUS YETOBEKA» yenoBeka», IHCTpyKIus 1o
BBITIOJIHEHUIO J1a00paTOpHOit
paloThI, Mpe3eHTaIHs 110
TeMe.
Paznen Il JI/p Ne10 «CocraBnenue 97-98 | Ypok 3akperuienust | [lucbmeHHbIiH WHcTpyKIUs 1O BBIITOJIHEHUIO
Tema 2.5 CXEM Mepe/lauM BEeIEeCTB U 3HAaHUU U YMEHUH OTYET O n1abopaTopHOit paboTHI,
DKOCHCTEMBI SHepruu (uemnei nuTaHus)» MIPOIeTIaHHOM MIPE3EHTAIM [0 TEME.
pabore
JI/p Nell «CpaBHuTenbHas 99-100 | Ypok 3akperienust | [TucbMeHHBIN WHcTpyK1us 10 BBITOJHEHUIO
XapaKTepUCTHKA 3HAHUI U yMEHU OTYET O nabopaTopHO# paboTHI,
MIPUPOJIHBIX SIKOCUCTEM U MPOICTIAHHOM Mpe3eHTaI|s Mo TemMe, GoTo
arpo’KOCHUCTEM CBOEH pabote skocucteM COBETCKOTO
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MECTHOCTHU

paiioHa

JI/p Ne 12 «Pemenue 2 101- | Ypok xomiuiekcHoro | ITuceMeHHBIH HNHCTpyKIUS 110 BBITIOJHEHUIO
9KOJIOTMUYECKUX 3a7au» 102 IIPUMEHEHHUS 3HAHUN | OTYET O nabopaTopHO# paboTHI,
MIPOJICIIAHHOMN Kaptoukwu - 3amanus
pabote
JI/p Nel3 «Ananu3 u orieHKa 2 103- | Ypok kommekcHoro | ITucpmeHHbIN HNHCTpyKIUS 110 BBITIOTHEHUIO
HOCJIENCTBUI COOCTBEHHOM 104 MPUMECHECHHS 3HAHUW | OTYET O nabopaTopHOi paboTHI,
eSTCIBHOCTH B IPO/IETaHHOM pas3faTouHblil MaTepuai (TEKCT
OKpyKaIOMeH Cpexe, pabote «OCHOBHBIE HKOJIOTUYECKHE
po0JIEMBbI COBPEMEHHOCTH ).
r7100abHBIX KOJOTMYECKUX
npo0sieM U myTei ux
peLeHus»
Jl/p Nel4 «EctecTBeHHBIE U 2 105- | Ypok -3KCcKypcHst TBopueckuii poTo | DKOCHCTEMBI TOPOJIA U
HCKYCCTBEHHBIE 106 -0OTYEeT Coserckoro paiioHa.
HKOCHCTEMBI»
IIpomexyrounas | IIpakTuyeckoe 3ansaTHe 2 107- | Ypok KOHTpoJs U IInceMeHHBIN — bnank ¢ 3aganusmu (2
arrecraums JAuddepenunpoBaHHbIi 108 MIPOBEPKU 3HAHUN U | BBIIIOJIHEHUE BapuaHTa), OJJaHK OTBETOB K
3ayer YMEHUM TECTOBOTO 3
3aJJaHus 10
BapHaHTaM (4acTh
A,buC)
BCEI'O (ayauTopHbIX 108
4acoB)
W3 HuX NpaKkTHYeCcKHUX 16
J1a00PATOPHBIX 40
CamocrosiTesbHasi padoTa 54
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