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1 ITACIIOPT PABOYEN ITPOI'PAMMbI YYEBHO! JIUCLIITJINHbI
«BUOXUMMU A

1.1 O6nactp npuMeHeHHs paboyei MporpaMmbl

Pabouas nporpamMMa y4eOHONW AMCLUIUIMHBI SIBJISETCS YaCTbIO OCHOBHOW MPO(ecCHOHANBHOM
o0Opa3oBaTeNbHOW  MporpaMmbl B COOTBETCTBUM ¢ DenepanbHbIM  I'OCYJapCTBEHHBIM
oOpa3oBaTenbHbIM cTangapToM (nanee — @I'OC) mo crnenuantbHOCTH CPEIHEro Mpo(ecCHOHATBHOTO
obpazosanus (CI10) 07.02.01 «Apxutekrypay.

Pabouas nporpamma yuyeOHOM JUCHUIUIMHBI MOKET OBbITh MCIIOJIb30BaHa JJISl U3yUEeHHUs
«buoxumus» B mnpodeccHoHalbHBIX o0pa3zoBarenbHbIX opranmzauusax CIIO, peanusyrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro 0oOLIero oOpa3oBaHMS B IpeleiaX OCBOCHUS OCHOBHOM
npodeccronanipHoit obpazoBarenbhoit mporpammel CIIO (OITOITI CIIO) na 6a3e ocHOBHOTrO
o01iero o0pa3oBaHus MPH MOATNOTOBKE KBAIN(DUIMPOBAHHBIX pab0UMX, CIYKALIUX U CIIELUATUCTOB
CPEIHETO 3BEHA.

1.2 MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOH MpOo(eCCHOHATBLHONW 00pa3oBaTeIbHON
IpOTpaMMBbl: yd4eOHas JUCIHIUTMHA AVIL.O1 PA3AEJI 1.1 «buoxumus» sBISIETCS YacThbIO
€CTeCTBEHHO — HAy4YHOTo M 0O0l1e00pa3oBaTeNbHOIO LHUKIA (OPMUPYEMBIX U3 00s3aTeNbHBIX
npeaMmeTHbIx obnacteit ®I'OC cpennero obiero oopazoBanus, s cnenuaibHocTet CI1O.

1.3 Llenu u 3a1a4u AUCHUTUIMHBI — TPEOOBAHUS K pe3yabTaTaM OCBOCHUS AUCIUTUINHBL:

[IporpaMmMa opueHTHpOBaHA Ha JOCTUKEHHUE CIASAYIOLINX LIETei:

— ¢opmMupoBaHuE y OOYYalOIUXCS YMEHHS OICHHBATh 3HAYMMOCTh XHMHYECKOTO U
OHMOJOTNYECKOr0 3HAHUS [T KaKJI0TO YEJIOBEKa;

— (hopMupoBaHUE Y OOYYAONIMXCS IIEIOCTHOTO MPECTABICHUS O MUPE U POJH XUMUU U
OMOJIOTHM B CO3/IaHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHUpA; YMEHHs OOBSICHSTH
00BEKTHI M MPOLECCH OKpY’KaroIiel AeHCTBUTETbHOCTH — MPUPOJHOM, COIMAIbHOMN, KYIbTYPHOM,
TEXHUYECKOH cpelibl, UCTIONb3Ys AJIS 3TOT0 XMMUYECKHE U OMOJIOTHYECKHUE 3HAHUS;

— pa3BuTHE y 00yJaroImuxcs yMEHUI pa3indarh (akThl U OLEHKH, CPAaBHUBAThH OLICHOYHBIE
BBIBOIBI, BUJIETh X CBS3b C KPUTEPUSMHU OLIEHOK M CBS3b KPUTEPHUEB C OMPEICIEHHON CHCTEMOU
HeHHOCTeN, GOpMYyTUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO O3HUIIHIO;

— npuodpeTeHre 00yJaroIIMMHUCS OIbITa pa3HOOOPa3HOU 1eATENbHOCTH, OIbITA O3HAHUS U
CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAYCHHUE JIJIS Pa3IIMUHBIX BHJIOB
JeSITebHOCTH (HABBIKOB pEIIeHUs MpoOJeM, MPUHATUS pelleHui, MoucKa, aHaiau3a U 00paboTKU
uHpOpMalliM, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHMH, HABBIKOB COTPYAHHUYECTBA,
HaBBIKOB 0€3011acHOr0 0OpaIeHUs C BEIIECTBAMH B IOBCEAHEBHOMN KU3HU).

B pesynbpTare ocBoeHHS y4eOHOM MUCIUTUTMHBI CTYACHT JTOKEH YMETh:



— COCTaBJIAThH JJIEKTPOHHBIE U rpadudeckue GpopMyIsibl CTPOCHUS AJIEKTPOHHBIX 000JI0YEK
aTOMOB;

— IIPOTHO3UPOBaTh XMMHMUYECKHE CBOMCTBA DJIEMEHTOB, HCXOId M3 MX IIOJIO)KCHHS B
NEPUOANYECKON CUCTEME U 3JIEKTPOHHOTO CTPOCHHS;

— COCTaBJIATh XMMHYECKHE (OPMYJIbl COEAMHEHHH B COOTBETCTBUM CO CTENEHBIO
OKHCJICHHS XMMHYECKHX JIEMEHTOB;

— COCTaBJIATh YpaBHEHUs PEaKLUii HOHHOI'O OOMEHa;

— pelars 3aJa4d Ha pacTBOPSI;

— YypaBHMBaTb  OKHUCJIMTEIbHO—BOCCTAHOBUTEIbHBIE  PEAKIMM  HOHHO-3JIEKTPOHHBIM
METOJIOM;

— COCTaBJIATh YPAaBHEHUS I'MIPOJIN3a COJIEH, ONPEENSITh KUCIOTHOCTD CPEJIbI;

— COCTaBJIATH CXEMBbI OY(PEPHBIX CHCTEM;

— JaBaTh Ha3BaHUS COCAMHEHU 110 CHCTEMATUYECKON HOMEHKIIATYypE;

— COCTaBJIATb ~ CXEMBbl  pEaKklUH,  XapaKTepU3YIOIIME  CBOWCTBA  OPraHUYECKHUX
COCIMHEHU;

— O0OBACHATH B3aMMHOE BJIMSIHHE aTOMOB;

— pemarhb 3JIeMEHTapHbIe OMOJIOIMUECKUE 3a]1aUH;

— COCTaBJIATh CXEMbl OMOJOIMYECKMX IPOLIECCOB; HCIIOJIb30BaTh NOJYYEHHBIE 3HaHUS B
MOBCETHEBHON U TPO(ECCHOHATIBHOM JESITEIbHOCTH;

— aHaAJM3MPOBaTh U JaBaTh Hay4yHOE OOBSCHEHME SBICHHUIM M Ipolieccam, MPOUCXOSAIIUM
B [IPUPO/IE; aHAIM3UPOBATH U CTPOUTD Pa3IMYHbIE THIIOTE3bI;

— OKa3aHHe IepBOM TOMOLIM TMpH TPaBMATUYECKUX, MPOCTYIHBIX 3a00JE€BaHMSIX,
OTpaBJIEHUM MUILEBBIMU MPOAYKTAMHU; MOJXOAUTH PAllMOHAIBLHO K HCIOJIb30BAHUIO OKpY’Karolei
CpEeJbL.

B pe3ynbrare ocBoeHus yueOHON AUCIUIUIMHBI CTYI€HT JIOJDKEH 3HATh:

— mnepuoaudeckni 3akoH J[.M. MeHieneeBa B CBeTe€ y4€HHUs O CTPOCHUN aTOMa, IIPUHIIUIIBI
MIOCTPOEHHUS IEPUOANYECKON CUCTEMBI 2JIEMEHTOB;

— KBaHTOBO — ME€XaHHYECKHE MPEJICTABICHUS O CTPOCHUU aTOMOB;

— 00y XapaKTepPUCTHKY S-, P-, d-3JIEMEHTOB, MX OHOJIOTHYECKYIO POJIb U MPHUMEHEHUE B

MCIUIIMHC,

BayKHEHIIIIe BHUbI XUMHYECKOH CBSA3M M MEXAHWU3M UX O6p330BaHI/I$I;

OCHOBHBIC ITOJIOKCHHA TCOPUHU PACTBOPOB U BHGKT‘pOHI/ITI/I‘IeCKOﬁ JUCCOIIMaIlH,

MPOTEOTUTHIECKYIO TEOPUIO KUCTIOT U OCHOBAHUI;

KOJIIUTaTHBHBIE CBOMCTBA pacTBOPOB;



— METOJUKY pelIeHUs 3a7a4 Ha paCTBOPHI,

— OCHOBHBIE BUIbI KOHIICHTPAIIUU PACTBOPOB M CIIOCOOBI €€ BBIPAKCHUS;

— KHCIIOTHO — OCHOBHBIC Oy(depHBIE CHUCTEMBI W PACTBOPBI, MEXaHHM3M HX JEHCTBUS U
B3aUMOJCHCTBUS;

— TEOPUIO KOJUJIOUJIHBIX PACTBOPOB;

— CYIIHOCTb TUAPOJIU3a COJIEH;

— OHOJIOTUYECKUE TEPMUHBI U 3aKOHBI,

— CBOMCTBa M MPHU3HAKU >KUBBIX CHCTEM; CTPOCHUE U (PYHKLIHUU OMOIOTUYECKUX CHCTEM
(opraHudeckrue W HEOPTaHWYECKHE BEIICCTBA KIIETKH, KIETKA, OPraHW3M, TOMYISALHUs, BHII,
aKocHucTeMa, buochepa);

— MHOT000pa3ue )KUBBIX OPTaHU3MOB U MIX POJIb B IPUPOJIC;

— CYIIHOCTh OWOJIOTMYECKUX TMPOLECCOB M MX 3HaYeHHe (pPOjb OpPraHUYecKuX U
HEOPTaHMYECKUX BEIICCTB B KJICTKH, IJIACTHUYSCKUN OOMEH, (DOTOCHHTE3, IHEPTreTHICCKHIA OOMEH,
XEMOCHHTE3, (OPMHPOBAHHME TIIOJOBBIX KIJIETOK, TPOIECCHl MPOTEKAIONMUE B  MOMYJISIHIX,
BUJI000pa3oBaHue, MPOILECCH MPOTEKAIIINE B IKOCHCTEMAX ); IOKA3aTeIbCTBA SBOIOIHH.

OcBoenue cojepxaHusi ydeOHOW AUCHUIIIMHBI «bruoxumus», oOecreynBaeT JOCTHXKEHUE
CTYJICHTaMH CIIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX

— YyBCTBO TOPJAOCTH M YBOKEHUSI K UCTOPUU U JOCTHKEHUSM OTEUECTBEHHOW XMMHUUYECKOMN
HAyKH; XUMUYECKH TPaMOTHOE MOBEJEHHE B MPOo(ecCHOHANbHON NeATENbHOCTH U B OBITY Mpu
oOpalleHny ¢ XMMUISCKUMU BEIIeCTBAMH, MaTepUaIaMH 1 TIPOIIECCaMU;

— FOTOBHOCTHh K TIPOJODKEHUIO 00pa30BaHUS W TOBBINICHUS KBaJM(DHUKAIMK B U30PaHHOMN
pohecCHOHANBEHOM NIeATEeNHbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETCHIIUN B
ITOM;

— YMEHHUE HCIIOJIb30BAaTh JOCTHKCHHSI COBPEMCHHONH XWMHUYECKOW HAYKWM W XUMHUYCCKUX
TEXHOJIOTHI JUIsl TIOBBIIICHHUS COOCTBEHHOTO WHTEUICKTYAILHOTO pa3BUTHS B BBIOpaHHOMN
npohecCHOHANBEHOM e TeNbHOCTH,

MertanpeaMeTHbIX

— WCTOJB30BAaHUE PA3IUYHBIX BHJIOB TI03HABATEIHLHOW JIEATEIBHOCTH ¥ OCHOBHBIX
WHTEIUICKTYATbHBIX Olepanuid (MIOCTAHOBKHU 3ajiadv, (OPMYJIMPOBAHHUS THIIOTE3, aHAIN3a H
CUHTE3a, CpaBHEHUS, 0000IIECHNUs, CHCTEeMAaTU3alluH, BBISBICHUSI IPUYUHHO-CIIEICTBEHHBIX CBS3CH,
MOKCKa aHaJIoroB, (hOPMyIHpPOBaHUS BBIBOJOB) JJIS PEIICHHUS TTOCTABICHHON 3aJa4u, TIPUMEHEHUE

OCHOBHBIX METOJIOB MO3HaHU (HAOIIOAEHHsI, HAYYHOTO SKCIIEPUMEHTA) JJIsl U3YUEHHS pPa3IUYHbIX



CTOPOH XHMHUYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOJUMOCTh
CTaJIKUBATHCS B PO eCCHOHAILHOMU cdepe;

— HCIIOJIb30BAHHME DPA3NIMYHBIX HMCTOYHUKOB JUIA TIONYyYEHHUS XUMUYECKOW WH(OpMAIUH,
YMEHHE OLEHUTH €€ JTOCTOBEPHOCTH JJIs IOCTHKEHUSI XOPOIIUX Pe3yIbTaToB B MPO(hecCHOHATBHOM
chepe;

[IpenmeTHbIX:

— chopMHPOBAHHOCTH TPEJCTABICHUN O MECT€ XMMHH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; MOHUMAaHUE POJM XUMHUU B (OPMHUPOBAHUU KPyro3opa U (YHKUHOHAIBHON TPaMOTHOCTH
YeJ0BeKa JJI peUIeHUs MPAKTUYECKUX 3a]1ay,;

— BJIQJICHUE OCHOBOIIOJATAlOMIMMU XUMHUYECKUMHU TOHATUSMH, TEOPHUSIMHU, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJAJCHHE OCHOBHBIMHU METOJIaMH HAy4HOrO II03HAHMS, MCHOJIb3YEMbIMU B XHUMHHU:
HaAOIO/IEHUEM, OMHCAHMEM, H3MEPEHHEM, SKCIEPUMEHTOM; yMeHHE oOpabaThiBaTh, OOBSCHSTH
pe3yabTaThl MPOBEJAEHHBIX ONBITOB M JIEJaTh BBIBOJIBI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH
METO/Ibl TO3HAHUS TPU PEIICHUH MPAKTHUECKUX 3a/1a4;

— c(OpMUPOBAHHOCTh YMEHUS JaBaTh KOJIUYECTBEHHBIE OLIEHKH U MMPOU3BOUTH PACUETHI 110
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJIQJICHUE MPABWIAMH TEXHUKH 0€30MacCHOCTH MPH UCIIOJIb30BaHUU XUMHUECKUX BEIIECTB;

— cpOpMUPOBAHHOCTH COOCTBEHHOM MO3HIINH 110 OTHOIICHHIO K XUMUYECKON HH(pOpMAIIIH,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

[IporpamMma y4eOHOW AMCHUIIIMHBI «BbUOXMMHS» YTOYHSIET COJIEep)KaHUE Y4eOHOro
MaTepuaia, IOCJIeJOBaTeIbHOCTh €ro H3Y4YEeHHMs], paclpeiesieHne y4yeOHBIX YacoB, TEMaTUKY
pedepaToB, BUIBI CAaMOCTOATENBHBIX pabOT, YYHUTHIBAs CHEHMU(UKY TMPOTPAMM TOATOTOBKH
KBaJTM(DUIIMPOBAHHBIX PabOUUX, CIYXKAIIUX, OCBAUBAEMOU MPOQECCHH.

Crneundurka wu3ydyeHUS XUMHH TpU OBJAJEHUU TMpodecchusMu eCTECTBEHHOHAY4YHOTO
npoduiIsi oTpakeHa B Kaxaou Teme paznena «CopaepkaHue y4eOHOW NHUCHMILIMHBD)Y B PyOpHKe
«IIpodunbHpie U TPOPECCHOHATLHO — 3HAYUMBIE SJIEMEHTHI COJEPKAHHUS». DTOT KOMIIOHEHT
peanu3yeTcss TpH UHAUBUAYATHHOW CaMOCTOSATENbHOW paboTe oOydaromuxcs (HamucaHue
pedeparoB, MOATOTOBKA COOOIIEHHUH, 3alIUTa IPOEKTOB), B Mpoliecce yueOHON AEeSITENFHOCTH MO
PYKOBOJICTBOM TIpemnoaaBaTesisi (BBIMIOJIHEHHE XHWMHUYECKOTO OJKCIIEPUMEHTa — JIabOpaTOPHBIX
OTIBITOB U MTPAKTUUYECKHUX PabOT, peleHne MPaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 U T.1.).

B npouecce n3ydeHuss XUMUU TEOPETUYECKUE CBEINCHUS TOIOIHAIOTCA IEMOHCTPALIUSAMH B
BUJIE TIPE3CHTAIINH, JTA0OPATOPHBIMU OTIBITAMU U MPAKTHYECKUMU 3aHITUSAMU. 3HAYUTEIILHOE MECTO
OTBOJIUTCSI XHMHUYECKOMY dKcrepuMeHTy. OH OTKpbIBaeT BO3MOXHOCTh (OPMHpPOBATH Yy

06y‘-IaIOH_[I/IXC$I CIICUAJIBHBIC TPEAMETHBIC YMCHUS: pa60TaTI) C BCIICCTBAMHU, BBIINIOJIHATE IIPOCTLHIC
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XUMHUYECKHE OMBITHI, YYUT 0€30MaCHOMY M 3KOJIOTHYECKU TPAaMOTHOMY OOpaIeHHIO C BEIIECTBAMU,
MaTepHajaMH U IPOoIeccaMy B OBITY M Ha TIPOU3BOJICTBE.

Jlyiss opraHu3aiuy BHEAYJAUTOPHON CaMOCTOSITETLHOW PabOThI CTYJICHTOB, OBJIAJCBAIOIINX
npodeccusimu  CIIO  ecrecTBeHHOHay4yHOro mnpoduis MnpodeccuoHAIbHOrO  00pa3oBaHUS
IpEeJICTaBJICH IPUMEPHBIN repedeHs pedepaToB (JOKIAT0B), HUHAUBUAYAIbHBIX TPOEKTOB.

B mpouecce n3ydeHuss XMMUU BaXHO (HOpMHUPOBATh MH(GOPMAIIMOHHYIO KOMIETEHTHOCTb
oOydaromuxcs.  [loaroMy mpu  OpraHM3alid  CaMOCTOSITENIBHOW — pabOThl  HEOOXOAMMO
aKIIEHTUPOBAaTh BHUMaHHE OOYYAIOIIMXCS HAa MOMCKE HMH(OpMAlMM B CpPEACTBaX Macc-Meaua,
WuTtepHere, B y4yeOHONW M CHEHHATbHON JHUTEpaType C COOTBETCTBYIOIIUM O(GOpPMIICHHEM U
MPEJICTAaBICHUEM pe3yibTaToB. V3yueHue o0meoOpa3oBaTebHON YYeOHOW JAUCHUIIIMHBL «
buoxumus» 3aBepmiaercs IMOJIBEIACHUEM HTOTOB B ¢dopMme Tu(QPepeHIIMPOBAHHOTO 3a4eTa, B
paMKax MpOMEKYTOYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus: OIIOII CIIO.

B cootBercTBUM ¢ MeTOAMYECKMMH peKkoMeHaauusMu MunoOpHayku PO (ytB. 8 ampens
2014 1. N AK-44/05BH) B Kypce MpeIIoyiaracTcs HCIOIb30BaTh COIUAIBHO-aKTUBHBIE U
pedaekcuBHbIE METOABbl OO0YYEHMs, TEXHOJIOTUM COLIMOKYJIbTYPHOM peaOuauTaluMu C IIEJIbIO
OKa3aHHs TOMOIIM B YCTAHOBIIEHWU IOJHOLIEHHBIX MEXIWYHOCTHBIX OTHOIICHUH C APYrUMHU
CTYJIEHTaMH, CO3JaHUU KOM(POPTHOTO ICHUXOJOTHYECKOro KJiIMMara B CTYACHUECKOH TpyIIe.
[Tox6op u pa3paboTka yueOHBIX MAaTEPUATIOB MPOU3BOIATCS C YIETOM IPEJOCTABICHUS MaTeprasa
B pa3iM4YHbIX (opMax: ayluadbHOW, BU3yalbHOW, C MCIOJB30BAHUEM CHEIHMAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAIIMOHHBIX CUCTEM.

Menuamarepuansl Takke CIEAyeT HCIOJIb30BaTh M aJalTUPOBaTh C  yYETOM
MHAMBHUAYaAJIbHBIX 0cOOeHHOCTEeN 00yuenus aun ¢ OB3.

OcBoenue aucuumimHel jgunamu ¢ OB3 ocymiecTBiasieTcss ¢ HCIONB30BAaHUEM CPEJICTB
o0yyeHMss OOLIEr0 M  CHENUaJbHOIO Ha3HaueHUs (MEepPCOHAJBHOIO U KOJIJIEKTUBHOI'O
UCIMOJIb30BaHuUs). MarepuanbHO-TEXHUYECKOe obOecreueHne MpeaycMaTpuBaeT NpucrnocoOieHne
aynutopuit kK Hyxaam auil ¢ OB3.

®dopma npoBeleHUsT aTTECTALUU ISl CTYIEHTOB-MHBAJINJOB YCTAHABIMBAETCS C YYETOM
UHIMBUYAJIbHBIX NcuXxodu3ndeckux ocobenHocreil. Jns cryaenros ¢ OB3 npenycmarpuBaercs
nocTynHas popMa npeaocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEJICTB, @ HMEHHO:

e B IEYaTHOM WJIM DJIEKTPOHHOH (opme (Uil JHI] ¢ HApYIIEHUSIMU OIOPHO-IABUTATEIHLHOTO
amnmapara);
e B IEUYaTHOW opMe WK DIIEKTPOHHOHN (opMe C YBETUICHHBIM MIPU(TOM B KOHTPACTHOCTHIO

(711 TUT] ¢ HAPYIICHUSIMU CITyXa, PEeUH, 3peHUs);

e MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHUs BCIIYX (21.]'[5[ JIMII C HApYIICHUAMU 3peHH$[).



CryneHTaM ¢ WHBAJIUMJHOCTBIO YBEIWYMBACTCS BpEMs Ha TMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JIJIi TakuxX CTYAEHTOB IMpeaycMaTpuBaeTcs JocTymHas (opma
NPEOCTaBICHHUS OTBETOB HA 33J]aHUs, & UMEHHO:

e MHCHMEHHO Ha Oymare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI[ C HAPYLIECHUSMU
cilyxa, peun);
e BBIOOPOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C MUCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA (ISl JIMIL

C HapYIICHUSIMHU OMOPHO-/IBUTaTEIBHOTO anmapara);

e  YCTHO (7S JIULI C HAPYILICHUSIMHU 3pEHUS], ONTOPHO-/IBUTATEIILHOTO alIapara).

[Ipn HeoOxoaMMOCTH [UIsi OOYyYarOImIMXCS C HWHBAIMIHOCTBIO MPOLEAypa OLICHHBaHUS
pe3yabTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIIOB.

[IporpamMa  mpeaycMaTpuBaeT  MOCTOSIHHBIM ~ MOHHUTOPHHT  00pa3oBaTEIbHBIX
JOCTHKEHUI 00yJaromuxcsi, UCHOIb30BaHUE HApSALy CO CTaHIAPTU3HPOBAHHBIMU MUCHMEHHBIMU
WIH YCTHBIMH paboTamMu Takux (OpM U METOIOB OLIEHKH, KaK MPOEKTHI, IPAKTUUYECKHE PadOoTHhl,
TBOpUYECKHE PaOOTHI, MOATOTOBKY BUPTYaIbHOU IKCKYPCHUHU.

B ydebGHOM mpormecce ans BBIABICHHS NPUYMH 3aTPYIHEHHS B OCBOCHHUU MPEIMETHBIX
pEe3yabTaTOB MPOBOMATCS IHATHOCTHYECKUE pPAOOTHI, JUIsl OIpPENENICHUS YPOBHS OCBOCHHS
MPEIMETHBIX PE3yIbTaTOB — IPOMEXKYTOUYHBIE U UTOTOBBIE TPOBEPOYHBIE PAOOTHI.

[IporpamMma mnpeaycmatpuBaeT auddepeHIMPOBAaHHBIA MMOAXO0I K H3YyYEHHUIO Y4eOHOM
JUCHMIUIMHBL:  JUISL  OAApPEHHBIX OOYy4aroIMXCs, CpEeJHUH YpOBEHb OOJyY€HHOCTH, JUIs
00yJaronuXxcsi UCIBITHIBAIOIINX TPYTHOCTH B OOYYEHHUH U C OCIa0JICHHBIM 3]I0POBBHEM.

[Tporpamma mpeaycMaTprBaeT pean3aluio JMYHOCTHO — OPUEHTHPOBAHHOTO U CUCTEMHO —
NesITeIbHOCTHOTO MOAX0/1A.

[Tpu peanuszanuu NporpaMMsbl UCIOIb3YIOTCS CIEAYIOIINE MeJarorn4eckue TEXHOIOTHHU:

— pa3BUTHE KPUTHUECKOTO MBIIIICHHS,

— nH(OPMaAITMOHHO-KOMMYHHKATHBHEIE,

— pOOJIEMHBIE,

— MPOEKTHBIE,

— UTPOBBIE,

— TPYIIIOBEIE.

1.4 PexomMeH1yeMO€e KOJIMYECTBO YaCOB HA OCBOSHHE MTPOrPaMMBbI TUCIUIIIIMHBI.

MaxkcumanbHON yueOHOM Harpy3ku cryneHTa 141 wacoB, B TOM uucie: 00s13aTeNbHOU
ayJIMTOPHOW y4eOHOH Harpy3ku cTylaeHTa 94 YacoB; caMOCTOATENbHOW  paboThl cTyneHTa 47
YacoB.

Y4eOHbBIM MJIaHOM IIpelyCMaTPUBAETCs IPOBECHNE UTOTOBOW aTTecTaluu B popme

QG epeHIIMPOBAHHOTO 3a4eTa.



2 CTPYKTYPA U COJAEPXKAHUE YUEBHOM  JUCLMITIVHBI

2.1 O6bem y4eOHOM MUCIUTUTHHBI U BUIBI Y4€OHOUW paObOThI

O0beM yueOHON IUCHMIUIMHBI W BHUIBl y4eOHOM pPabOThI TpPEACTaBICHBI B TaOJIMIE HUXKE.

Tabnuma — O0beM yueOHOM TUCITUTIIIMHBI U BUIBI y4eOHOU paboThI

Bug yuebHoii paboTh

O0Bem yacoB

MakcumManbHasi yueOHas Harpy3Ka (BCero) 141
Obs13aTenbHas ayTuTopHas yaeOHas Harpy3Ka (Bcero) 94
B TOM YHUCIIE:

J1a00PATOPHBIC 3aHATHUS 20
MPaKTUYeCKUe paboThI 18
CamocrosTenbHas pabota o0yyarorierocs (BCero) 47
B TOM YHCIIE:

COCTaBJICHMSI YPaBHEHUI XUMHUECKUX peakuit 17
MOJATOTOBKA JOKIaaa (COOOLICHMsI) MO 3asABJICHHOW TeMe (s O0yYaroIuxcs ¢ 6
0CJ1a0JICHHBIM 37I0POBBEM)

COCTaBJICHHE KOHCIIEKTOB. 8
TectupoBanue. 16

Urorosas arrectanus B ¢opMe 3aIIUTHI TTpoekTa B popme nuddhepeHInpoBaHHOTO
3ayeTa
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2.2 TemaTu4eckuii TUIaH U coJlepKaHNe y4eOHON TUCIIUIUTMHEI
Tabnuua — TemaTrueckuii maH u coaepkanue yaeOHON TUCIUILTIHBI

Hanmenosanne O6wem | YpoBeHb
Copneprxanue yaeOHOrO MaTepuaa, 1abopaTopHble pabOThl U MPAKTHUECKHE 3aHATHS, CAMOCTOSTENbHAs pad0Ta CTY/ICHTOB.
pa3aenoB U TeM 4acoB | OCBOCHHUS
Paznen 1. Teoperuueckrie OCHOBBI HEOPTAaHUYECKOU XUMUMU. »
Tema 1.1 Cogaepxanue ydeOHOTO MaTepuana:
Teopetnueckue 1. xuMmus—Hayka O BeI[eCTBax,
aCIeKThl OCHOBHBIX 2. OCHOBHbIE ITOHATHS XUMHH,
pa3aenoB XUMHUH. 3. 3aKOH IIOCTOSIHCTBa COCTaBa,
OcHOBHBIE 4. 3akoH ABOTajpo U CJIEICTBUE U3 HETO, 6
XUMHYECKHE 5. 3aKOH COXpaHECHHMS MacChl BEIECTB,
MOHATHS M 3aKOHBI 6. Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI XMMUH,
XUMHH. 7. Tlepmommdeckwii 3ak0H 1 nepuoamdeckas cuctema /.M. MeHmeneeBa B cBeTe YICHHUH O CTPOSHUH aToMa,
8. IlpmHUIMI NOCTPOSHHS NEPHOANIECKON CHCTEMBI 3JIEMEHTOB.
Teopernueckoe 3aHATHE:
«OCHOBHBIE XMMHYECKHE IOHITUS XUMHH» 4 1
«OCHOBHBIE 3aKOHBI XUMHUM
IIpaxTrgeckoe 3amsTre Ne 1 2 2
«PereHne 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMHID»
Tema 1.2. Cognepxanue ydeOHOTO MaTepuana:
CrpoeHue atoma U 1. Crpoenue atoma.
MIEPUOTNIECKUI 2. KsaHTOBBIC UKCIA.
3aKOH 3. Ooma xapakrepuctuka S — P — D — 3J1eMeHTOB, UX OHOJIOrHYeCcKasi pOJib.
JI.1. Menneneera. 4. Tlpwunauwmn [aymm. 10
5. IlpuHUIMT HaUMEHBIIEH YHEPTHH.
6. OnexkTpoHHBIE KOHPUTYPAIUK aTOMOB AJIEMEHTOB.
7. DHeprusi HOHW3AIMH, YJHEPTHS CPOJICTBA K AJIEKTPOHY, SIEKTPOOTPUIIATEILHOCTh, BaJIEHTHOCTh, CTENIEHb OKUCIICHUSI.
8. Paamyc atoma, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
9. [IlporHo3upoBaHHe XUMHYECKUX CBOIMCTB B IIEPHOANIECKON CHCTEME U DJIEKTPOHHOTO CTPOCHHSI.
Teoperuueckoe 3aHATHE:
«Ilepuogunueckuii 3axon .M. MenneneeBa. Otkpeitie J.M. MenneneeBsiM Ilepuoandeckoro 3akona. Ilepumoguueckuil 3akoH B
¢dopmynuposke J[.11. Menneneesa» 6 1

«Ctpoenue aroma u nepuoandeckuii 3axon .M. MenaeneeBa. ATOM - CIIOKHAsT acTHIIA»
«[lepronnueckas TabiaHUIa XUMHUYECKUX DIIEMEHTOB - Tpadrueckoe 0TOOpakeHNE NePHOIIMIECKOTO 3aKOHAY




CamocrosrenbHas padora:
1. «BeImodHeHNE YNPa)XHEHWH IO COCTABJICHUIO JJIEKTPOHHBIX M rpauyeckux (OpMyN CTPOSHHS 3JIEKTPOHHBIX 000J0YeK

aTOMOB» 4
2. «CocraBnenue pedeparo 1mo Teme «CoBpeMEHHBIC MPEICTABICHHS O IEPUOTUIHOCTI
Tema 1.3. ConepxaHue yueOHOTo MaTepuana;
Xumuueckas CBsi3b
M CIpOeHHE 1. mpupoja, KiaccupUKaIHs, IKCICPHUMEHTATbHBIC XapaKTEPUCTHKU XUMHUYCCKON CBSI3H, 8
MOJIEKYIL. 2. MexaHH3Mbl 00pa30BaHMA XUMUUECKOH CBA3H,
3. TIOJIAPHBIC U HECTIOJIApHAadA KOBAJICHTHAA CBA3b, JOHOPHO — aKLETITOPHAA, MOHHAA, METAJUIMYECKast, BOJOPOJHAaA CBA3b,
4, THUIIBI KPUCTAIIIMYECKUX PCHICTOK,
5. mporHosupoBaHue GU3NIESCKUX U XUMUUCCKUX CBOWCTB BEIIECTB, UCXO/IS M3 TUIIA XUMHUUCCKOW CBSI3H.
Teoperndeckoe 3aHATHE:
«VloHHas XUMHUYECKas CBsI3b, KOBAJICHTHAS XUMHIECKAs CBS3b, METAIUIMICCKAS CBA3bY 2
[Ipaktuueckoe 3anarue Ne 2:«Buabsl XUMHUUYECKUX CBSI3EN» 2
CamocrosrenbHas paboTa:
1) moxbopka MaTepraia ¥ HalTUCAHUE TOKJIAAa Mo TeMe «Pa3BUTHE TEOPHH XUMHYECKOW CBS3MY, 4
2) cocTaBIICHHE TECTOB M 3TAJIOHOB OTBETOB K HUM I10 TeMe «BIHsSHNE XUMHYECKON CBSI3U Ha CBOWCTBA COCTUHECHUI.
Tema 1.4 Coneprxanne y4eOHOTO MaTepHana:
Knaccugukarms
HEOPraHMYeCKUX 1. Kunaccudukamnus OKCHI0B, OCHOBAHHIA, KUCIIOT U COJICH.
COETMHEHHS. 2. Tenermdeckas CBSI3b MEXKIY KJIACCAMH HEOPTAaHHMYECKIX COSTUHCHHN.
KoMIUIeKCHELE 3. Kiaccudukanus, ctpoeHre, HOMEHKIATypa, MOTyIeHNEe KOMIDICKCHBIX COSIMHEHUH, BUABI XUMHUUECKON CBSA3H B KOMILICKCHBIX
COeTMHEHUS COCTUHCHUSX. 12
4, CocraBiieHHE XUMHYECKUX (bOPMyJ'I, Coe,E[I/IHeHI/Iﬁ B COOTBETCTBHHU CO CTCIICHBKO OKHUCICHHUA XUMHUYCCKUX 3JICMCHTOB.
5. CocraBnenue (opMmyl, Ha3BaHUil, YpaBHEHHUH peakiuii, XapaKkTepH3YIOIIUX CBOWCTBA M CIOCOOBI TOJYYEHHs] OKCHJIOB,
OCHOBAHUM, KMCJIOT U COJICH.
Teopernueckoe 3aHsTHE:
«ArperaTHble COCTOSHHS BEILIECTB U BOAOPOIHAs CBs3b. TBepoe, KHUAKOE 1 ra3000pa3HOe COCTOSIHUE BEIECTB.»
«OKCI/I}IBI M X CBOICTBa) 10
«Kucaortel n ux cBoricrBa. KucioTsl kak OJICKTPOJIUTHI, UX KJ'IaCCI/I(bI/IKaI_H/IH 110 pa3IMYHBIM ITPU3HAKaM.)»
«OcHOBaHUS " UX cBoWcTBa. OCHOBAHMSA KaK JIEKTPOIUTHI, HX KIACCU(PHUKAIIHS [0 PA3IMIHBIM IIPU3HAKAM. )
«Comu n ux coiictBa Cosu Kak 35eKTpoduThl. CONM CpeTHuEe, KUCIbIe U OCHOBHBIE. »
CamocrositensHas pabora: ’

CocTaByieHre MyJIbTUMEINHHBIX MTPE3CHTAIHA M0 TEME: CBOHCTBA KIIACCOB HEOPTAHUIECKUX COSTMHECHUN
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Tema 1.5. ConepxkaHue yueOHOro Marepuaa:
DneMeHTHI
XUMHUYECKOI 1. OcHOBHbIEC NOHATHS TEPMOJUHAMHKH.
TEPMOIUHAMUKH 2. TIlepBslif 3aKOH TEPMOIUHAMUKH.
3. Tlonstre o caMONPOU3BOIBHBIX IPOIIECCAX. 6
4. DHTpomHS.
5. BTopoii 3aK0H TEPMOIMHAMUKH.
6. Omueprus ['ubd6ca.
7. 3axoH I'ecca.
8. Cnexncreue u3 3aKoHa
TeopeTudeckoe 3aHATHE:
«Knaccudpukanus XUMIUECKIX peakinii. Peakny coeqmHeHNH, pa3iIo)KeHIs, 3aMeIIeHNs, OOMEHa.»
«Karanmurnueckue peakuu. TeroBoi 3¢ dekt xumrmdecknx peakiuii. TepMOXUMIUECKHE YPaBHSHUS
«O6patumble 1 HeOOpPATUMBIEC PEaKIINi. XUMHUYECKOE PABHOBECHE M CIIOCOOBI €T0 CMEIICHS
Tema 1.6 Coneprxanue y4eOHOrO MaTepHuaa:
PactBopsl u  ux 1. Tlonartue o paCTBOPUMOCTH BELIECTB U PACTBOPUTEIIE.
KOJUIUTaTUBHBIE 2. Twunmparuas teopust pactsopos [I.M1. MeHzeneesa.
cBoiictBa. CriocoObI 3. Bumsi pacTBOpOB.
BBIP@YKCHUSI 4. Bopna Kak paCTBOPHUTEINb.
KOHIICHTPAIIH 5. PacrBopeHme kak GU3NKO-XUMHYECKHUI MPOIIEeCC.
pacTBopoB 6. 3aBHCHMOCTH PaCTBOPHMOCTH PA3IUYHBIX BEUICCTB OT IPUPOIEI
7. PpacTBOpHTEI, TEMIECPATYPHI U JaBICHHUS.
8. KommuratueHbIe cBO¥icTBA pa30aBIICEHHBIX PACTBOPOB.
9. TIlousTre 0 MaccoBOM HoJie
10. UzydeHue anropuTMOB pEIICHUS 3324 IO IPUTOTOBICHUIO PACTBOPOB.
11. Pemrenwue 3a7a4 1o MPUTOTOBICHUIO PACTBOPOB.
Teoperuueckoe 3aHATHE:
2
«Bopa. PactBopsl. PacTBopenue. MaccoBast 10J1s1 paCTBOPEHHOT'O BELIECTBAY
CamocrosTenpHas padboTa:
1. BrmonHeHWe yHpaXXHEHWH B pacyeTrax sl TPUTOTOBICHUS PAcTBOPOB 3aJaHHON KOHIEHTpAIMKM IIpH pa30aBiIeHUH
KOHLIEHTPUPOBAHHBIX PACTBOPOB BOJIOM. 4
2. BeinonHeHHe ynpaKHEHU B pacdeTax /sl IPUTOTOBJICHHUS PACTBOPOB IyTEM CMEIIMBAHUS OJTHOIO U TOXKE BEIIECTBA Pa3HOi
KOHIIEHTPAIIUH C MCTIOJIE30BAaHUEM TIPUBHIIA KKPECTaA».
3.  OdopmieHne TabIHII 110 TEME.
Tema 1.8 Copneprxanne yaeOHOIO MaTepHaia: 10
Teopus 1.  DneKTpoJUTHI ¥ HEAJICKTPOIIUTHI.
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3JIEKTPOJIUTUYECKO
M JUCCOIMalMU.

OCHOBHBIC TIOJIOKECHUS TEOPUU FNEKTPOTUTUICCKOMN TUCCOIHAITUH.

MexaHu3M AUCCOLMALIMH KUCIOT, OCHOBAHMIA, COJIEH.

Ilonsatre o cTErEHN U KOHCTAHTE JUCCOLUAIIUH.

CunbHBIC U cT1a0bIe AIIEKTPOIIHTHL

XUMIYECKUE PEAKIINN MEKAY dICKTPOITUTaMHU.

MomnexymnspHbIe, IOJIHBIE ¥ COKPAIICHHBIC YPABHEHUS.

[Ipu3Haku TedeHNs peakunii 0OMEHa 10 KOHIIA.

. Bopma xak cnaOsIif HIEKTPOIUT.

10. OcoOeHHOCTH PacTBOPOB CHIIBHBIX AIEKTPONIHUTOB. MOHHAs CHTa DIIEKTPOJIUTOB.

©oOoNo GO RA~WDN

Teoperndeckoe 3aHATHE:
«QnexTponuTHyeckas quccounanus. CUIbHbIE U c1a0ble IeKTPOoIUThl. OCHOBHBIE MOJIOKEHUS TEOPUHU AIIEKTPOIUTHIECKOM
JIICCOIIMAITUID)

JlabopaTopnas pabotaNel:
«Peakuyuy HOHHOTO OOMEHa

CamocrosrensHas pabora:
IMonbop mMatepuana u HanucaHue pedeparos Mo Teme: «lcroap30BaHNe peaknnii HOHHOTO 0OMEHa B J1ab0paTOpHOI
JMAarHOCTHKE»
CocraBneHue cioBapst TS pPMUHOB M MUCEMEHHOE ONPE/IeNICHHE TIOHATHH TI0 TeMe.

Tema 1.9
I'unponus coneil.

Coneprxanne yaeOHOTO MaTepHaa:

CymHocTh Ipornecca TuApoIn3a.

Tumel ruaponmsa.

CreneHp ruaponnsa.

@DakTOpbI, BIUSIONNE Ha CTENICHb THAPOJIN3a.

CocraBneHns ypaBHEHHsI THAPOJIN3a COJICH, ONpeieeH s KUCIOTHOCTH CPE/IBI.

agrwdE

Teoperndeckoe 3aHATHE:
«"'uaponus conein»

CamocrosrensHas paboTa:
CocraBiieHue MyJ'IBTHMe}lHﬁHBIX HpeBeHTaHI/Iﬁ 10 TEMCE: «I'Ipoueccm TUAPOJIN3a B XUMUW

JlaGopatopnast padoTaNe2:
«VcnipITaHAe PaCTBOPOB COJICH MHIUKATOPAMID

Tema 1.10.
OKHCIHTEIPHO  —
BOCCTAHOBHUTCIbHEI
€ TIPOIIECCHI.

Coneprxanue y4eOHOrO MaTepHania:
1. TlousaTHe O CTEHNEHU OKUCICHUS, 00 OKHCIIUTENIE, BOCCTAHOBUTEIIE, OKMCIIEHUH, BOCCTAHOBIICHHH.
2. CunbHble OKHCIIMTENH, CUILHEIE BOCCTAHOBUTEIIH.
3. BemecrBa ¢ ABOMCTBEHHBIMH CBOMCTBAMU.

11
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Krnaccudukanus OKUCIUTENbHO — BOCCTAHOBUTEIBHBIX PEAKIUH.

@DaxTophl, BAUAIOLINE HA IPOTEKAHHE OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKLIUIA.
CocraBnenne OBP, paccraHoBka KOA(QQHUIIMEHTOB METOIOM DJIEKTPOHHOTO OanaHca.
VYpaBauBanre OBP HOHHO — AIIEKTPOHHBIM METOIOM.

IIporaosupoBanne nporekanust OBP.

N A

TeopeTquCKoe 3aHATUC!
«OKHCIIUTEIBLHO — BOCCTAHOBHUTEIILHBIC TIPOLIECCHI. Crenenp okuciieHns. OKUCIIUTEIb U BOCCTAHOBUTEIL. BoccTaHOBICHUE U
OKHCJICHHC. MCTO,I[ SJICKTPOHHOTO Oananca JJIA COCTABJICHUA ypaBHeHI/Iﬁ OKHCJIINTECIIBHO — BOCCTAHOBUTCIIBHBIX peaxunﬁ.»

Ipaktuueckoe 3anstue Ne3: «M3ydeHrnEe OKUCIUTEIEHO — BOCCTAHOBHUTENIBHBIX MPOIECCOB.»

CamocrosrensHas padora:
Brmonaenne ynpaxueHni mo cocrasiaeHno OBP u paccTaHOBOK K03(GHUIIMEHTOB METOZOM MOIYPEaKIHH.

JlabopaTopras paboTa Ne3:
«OO01Ire cBOMCTBa METAIIIOBY

JlabopaTopras paboTa Ne4:
«PenieHne sKCIIepUMEHTANBHBIX 3a/1a4 1Mo Teme: «Hemeramib»

Pazgem No2

buonorus xak HayKa, ME€TOJbl HAYYHOI'O IMTO3HAHUA

66

Tema 2.1
Xumugeckas
OpraHu3aIus
kieTku. CTpoeHue
KIJIETKU

Copepxanre yueOHOTO MaTepuana;

1.xnetouyHas reopus. JKu3HEHHBIH UK KIETKH,

2. XMMHYECKHUE AJIEMEHTHI, BXOJSIINE B COCTaB KJIETKH. Heopranuiyeckue BeliecTBa KIETKH,

3. opraHuueckue BenecTsa KieTku. CtpoeHne aMuHOKUCIOT. CTpOeHHE U CTPYKTYpPHI Oernka,

4.cTpoenue, kinaccupuKanys, GyHKINN JUINI0B, CTPOCHNE, Kiaccu(pUKaIys, QyHKIUU YTIeBOJIOB,

5. IOHATHE 0 BUTAMHHAX, KIIaCCU(HUKAIHA U POJIb BUTAMUHOB B opranmme. Ctpoernne cunte3 u pyakmmn JHK, PHK, AT® B
OpraHu3Me,

6.reHeTHYECKHA KO/

7) xnerounsie MeMOpansl. L{uTommazma. CTpoenue u GyHKINH OPTaHOUIOB KIIETKH,

8) cTpoenwne n GyHKIMH spa KieTku. CTpoeHue U poJib XxpomocoM. KapuoTwr,

9) hopmbI KIETOUHOH OpraHu3auu (3YKapuoThl, MPOKapruoThl). JKUBOTHAs KieTka. PacTuTenbHas KieTka,
10) HekneTouHbIe GOPMBI KU3HU. Brupycsl

22

Teopeanecxne 3aHATHA:

Xumudaeckas OpraHn3anus KJICTKHU. HCOpI‘aHquCKI/IG BCIICCTBA KIICTKU,

((Opl"aHI/ILIeCKI/IC BCIICCTBA KJICTKHU. BGJ’IKI/I», «Opl"aHI/ILICCKI/IC BCIICCTBA KJICTKH. (DepMCHTI)I U BUTaMHHBI»,
«OpraHI/mecxne BCIICCTBA KJICTKHU. ATq)», «CTpOGHI/Ie n (I)yHKI_[I/II/I YTJI€BOAOB U JIUIIUA0B.

JlaGopatopHoe 3aHsTHE No5:
HabmoneHne K1eToK pacTeHM 1 )KHBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX IperapaTax
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Jlaboparoproe 3ansarue Ne 6:
[TpuroroBneHue U ONMCaHHE MUKPOIPENAPATOB KICTOK PaCTEHHUH

IIpaxTryeckoe 3ansTue Ne 4:
«[IpuroroBieHue U ONMCaHUE MUKPOIPENApaTOB KIETOK PaCTEHUI

CamocrositenbHas paboTa 00yJaronuXcst:
TeMbl 11 COOOILIEHMS:
«UcTopust n3ydeHust KISTKI,
«Pomb OEIKOB B MMTAHUN YEJIOBEKA U JKMBOTHBIX,
«BrusHIE KOHCEPBAHTOB HA OPTaHU3M UYEIIOBEKA U KIUBOTHBIXY,
«MepbI TpoUITAKTAKA OTPABICHUS MHUIECBBIMHU MPOIYKTAMI,
«Bcé 0 OMOJIOrH4ecKH aKTUBHBIX TOOABKax,
«IIpaBna o MOy,
«He3zameHnMble aMUHOKHUCIOTHL. MIX posib B opraHuzMe»

10

Tema 2.2
NunuBuayansHOE
pa3BuTHe
opranusma

Copneprxanue yueOHOr0 MaTepuaia:

. IOHSITHE MUTO3a, €TO POJIb JJISl OPTaHU3MOB,

. IOHSITHE MeH03a U €r0 POJIb JIJIsl OPraHU3MOB,

.(bopMupoBaHKe MOIOBBIX KIETOK,

. IOHSITHE U BUBI O€CTIONoro pa3MHokeHus. [[oHATHE U BUJBI TTOJIOBOTO PA3MHOKECHHUS,

. OIIJIOZIOTBOPEHUE,

. IOHATHE AMOPHOHATBHOTO pa3BUTHs. CTagiu "MOPHOHATFHOTO PA3BUTHS,

. TIOHATHE U OCHOBHBIC M3MEHEHUS, TPOUCXOIAIINE B OpraHU3Me, Ha CTaIUH MOCTAIMOPHOHAIBEHOTO pa3BuTus. [IpsiMoe u Hempsimoe
pa3BUTHE

~NOoO Ok~ WN

18

Teoperndeckue 3aHATHS:

«Jlenenue kineTku (MUTO3)», «POPMUPOBAHKE TTOJOBBIX KIETOK», BUABI pa3MHOXKEHHs. OIUIOJOTBOPEHHEY,
«JIBOifHOE OILTOJIOTBOPEHHEY, SMOPHOHAIBHOE PA3BUTHEY,

«IToctambproHansHOe pa3BuTie. OCHOBHBIE 3aKOHBI PA3BUTHS OPTaHU3MOBY.

JlabopatopHroe 3ausTre Ne7:
CocraBiieHHe MPOCTEMIINX CXEM CKPEIIHBAHMS

JlaGopatopHoe 3aHsTHEe Ne§:
BrIsBIeHNE HCTOYHUKOB MyTareHOB B OKpY Karomei cpeie (KOCBEHHO) M OIIEHKAa BO3MOJKHBIX MTOCTICICTBIH MX BIMSHUS HA OPTaHU3M

JlabopaTtopHoe 3aHsTHE Ne 9:
H3ydeHue n3MeHYHUBOCTH

IIpaktuueckoe 3ansatue Ne 5:
Pemenne OJICMCHTAPHBIX T’CHCTUYCCKUX 3aJ1a4

CamocTrosTenbpHas padborTa:
Pedepar «HepecT y pa3HsIx BuaoB KamdaTckux peioy,
[IpesenTarus «Omubdka MPUPOIBD»,
CooO1enne « Bimsinne ankorosst Ha 5SMOpHOHAILHOE U TOCTAMOPHOHAIIBHOE Pa3BUTHE
OpraHHu3May,
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Coobmenne «He ObIBaeT HE OMACHBIX HAPKOTUKOB!»,
Coobmenne « Ctpecc! Uto 310?»

Tema 2.3

DBOJIIOIUOHHOE
yuenue Y.[lapBuHa

CogepxaHue yuyeOHOrO MaTepuaa:

. ICTOPHS Pa3BUTHS SBOJIIOIIMOHHBIX UJieil. JlokasaTenbcTBa 9BOJIIONY,

. IPETIOCHUIKH ISl CO3JaHUS IBOTIONMOHHOI Teopru Y.lapBuroM. OcHOBHEBIE TIoT0keHUs Teopun U.JlapBuna,

. ICKYCCTBEHHBIN 0TOOpP. BHp! HekyccTBeHHOTO 0TOODA,

. €CTECTBEHHBIH 0TOOP. @OPMEBI €cTECTBEHHOTO 0TOOpa. IIpHCIIOCOOICHHOCTE KaK pe3ybTaT ISHCTBHS €CTECTBEHHOTO 0TOO0Pa,
. bopr0a 3a cymecTBoBaHue. Buibl 60prOBI 32 CyIiecTBOBaHKE

OB WN PR

14

Teopernueckne 3aHATHSA:

«MckyccTBeHHBIH 0TOOp. BUIBI HCKYCCTBEHHOTO OTOOpay,

«EctecTBenHsbI 0T00p. POpMBI ecTecTBEHHOro 0TOOpa. IIpucrnoco0IeHHOCTh Kak pe3yabTaT JeHCTBUS €CTECTBEHHOTo 0TOopa. bopnoa
3a cyuiecTBoBaHue. Buasl 60pb0BI»,

Jlabopatoproe 3ausTHe Ne 10:
«Omnucanne ocobeil Buaa no Mop(hoI0THIECKOMY KPUTEPHION»

IIpaxTryeckoe 3ansTue Ne 6:
BrLsiBiieHHE U3MEHYUBOCTH Y 0COOEH OJHOTO BUIA

IIpaxTryeckoe 3ansTue Ne 7:
BrraBrnenue npucnocoOaeHni y OpraHu3MOoB K cpeie OOUTaHUS

CamocrosrenbHas paboTa 00ydJaromXcst:

Pedepar «buorpadus U.JapBunay,

Pedepar «3Bomonnonnsre unen XK.b.Jlamapka

«Cucrema npupoas» K.JIunnes. VIx 3HaueHue A1 pa3BUTHSA ONOTIOTHUIY,
Coobmmenne «IIpucrnocobIeHHOCTh KAMYATCKUX KHUBOTHBIX K Cpesie 0OUTaHMsD»

Tema 2.4

OCHOBEI PKOJIOTHI

Cojaeprkanue yueOHOr0 MaTepuana:

1 . nousitue sKon0ruu. Jxonorundeckue haxTopsl. THUIIBI FKOJOTHIECKUX B3aUMOOTHOIICHHH,
2 . skonornyeckue cuctemMbl. CTPYKTypa ¥ CBOMCTBA IKOCHUCTEM. DKOJOTHYCCKHE HUIIIH,

3. cykueccud. ArporeHo3bl. DKOCHCTEMa TOPOIOB,

4 . IUIIEBEIE LETTH

12

TeopeTnueckue 3aHATHS:
«OKoJ0THA. DKOJOTHYECKHE (aKTOPBI. DKOJIOTHIECKHE CHCTEMBI»,«BHI0Basg M MPOCTpaHCTBEHHAs CTPYKTypa 3KocucTeM. [lumeBbie
CBSI3U, KPYTOBOPOT BEIIECTB M SHEPTHU B IKOCUCTEMAX),
«MexBHI0BbIE B3aMMOOTHOLICHHsI B 3KocucTeMe. CyKiieccHu. ATpOIICHO3bI.

[paxTrueckoe 3anaTue Ne 8:
CocraBiieHHe CXeM Iepeavyr BEIIECTB U SHEPTHuH (LeTel TUTaH!s)

IIpaxTryeckoe 3ansaTue Ne 9:
BrlsiBIeHUE aHTPONOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH

IIpaxtuyeckoe 3anarue Ne 10:
CpaBHHTEJIbHAS XapaKTEPUCTHKA IPUPOJTHBIX SKOCHCTEM M arpO3KOCHCTEM CBOEH MECTHOCTH.

17




CamocrosTenbHas pa60Ta: CamocTrosTenbHas pa60Ta 06yanOIIII/IXCHI

CooOrienne «YHHKalIbHas dKocucTeMa KamuaTkmy, 4
Coobmenne « [IpuMeHeHrE IKOTOTMICCKUX 3HAHUHN B MPAKTHYCCKON JCSITEIHHOCTH YCIOBEKAY
Bcero: 141
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3 YCJIOBUA PEAJIM3ALIUU TTPOT'PAMMBI IV CLIUTTJIIMHBI

3.1 TpeboBaHUs K MUHUMAJIbHOMY MaTEpUAIIBHO — TEXHHYECKOMY 00eCrieueHUI0

Peanuzanus nporpaMMbl JUCUUIUIMHEL TPEOYET HATMYUS Y4eOHOro KaOUHEeTa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

Mebenpr u cranuoHapHoe 00OpyAOBaHHE: JIEMOHCTPAIMOHHBIM CTOJ, JOCKa ayduTOpHas,
JI0CKa WHTEPAKTUBHAs, KHIDKHBIA mIKag, mKad aas XMMUYECKHX PEaKTHBOB, KA AT XMMUYECKOH
nocynel, ceid, mkad BHITSHKHOW, MOIKa yHMBEpcalbHasi, CTOJN JUIsI BECOB, CTOJ Ui MPUOOPOB, CTO
MpernojaBaTesIbCKUii, CTOJ JTabOpaTOpHbBIN, CTOJ AJisi J1abopaHTa, CTON A KOMIIBIOTEpa, CTYN JUIs
nabopaHTa, CTyN Ui MpenojaBaTens, CTyl Ui CTyJIeHTa, TabypeTka JabopaHTta, TyM0a ¢ SIIUKaMU U
JBEpIICH, Kad — CTEIUIaK.

JlaGopaTopHoe oOopyaoBaHue, amnmapaTbl U TPUOOPHI: OaHs BOASIHAs, BEChl aHAJTUTHYECKHUE,
JTUCTHIUISTOP, TEXHOXUMHUYECKHE BEChI, XOJNOIWIBHUK OBITOBOM, IIKAa() CYMIMIBHBIM, OTHETYIIUTENb,
KOHTEHHep AJi1 PeYyHOro fecka, KaHUCTpa JUIsl TUCTHILIMPOBAHHOW BOBI, IITATHUBHI METAILTUYECKHE,
OCHAIIIEHHBIE HA0OPaMH JIATIOK M KOJIEH, CYIIMIIKA JUIS CTEKJITHHOW TIOCY/IBI.

JlaGoparopHble NPUHAUIEKHOCTH U JlabopaTopHas NOCyAa: amnTeyka JJs OKa3aHWs IepBOM
MEIUIIMHCKOW MOMOIIM NpU 0’KOrax, mopesax, Oymara uHAUKaTopHas yHuBepcainbHas (100 monocok),
Oymara QuibTpoBalibHasl, BaTa TMTPOCKONMUYECKAs, BEIPO IMOJMUITUICHOBOE C KPBIIIKOM, Hep>KaTesu
IUIE TPOOMPOK, epul TOCYAHBIH, epIl MpOOMPOYHBIN, KapaHAall M3 BOCKAa IO CTEKIy, Habop
XO3SICTBEHHBIX HMHCTPYMEHTOB, TIIaJIOYKH CTEKJISIHHBIC, THHIET, TPOOKH PE3MHOBBIE (Pa3HOTo
JMaMeTpa), pPEe3UHOBBIE IepyaTKH, ceTka acOecToBas MeTaJuIMyecKas, CIMPTOBas ToOpeiika, Ta3
MOJIMATUIICHOBBIN, TPYOKH cTeKIsiHHbIE (d=4MM), hapdopoBbie TPEyroIbHUKH, IITATUBBI 11 IPOOUPOK
Ha 10 rHe3n, mmarend MeTAJUIMYECKHe, JIOKKH IUIAaCTMACCOBBIE [UIS CHIYYUX PEaKTHBOB,
MUKpOILIIaTeNb, Mpodupku adopatopHsie (10Mi), cTakaHbl XUMHUYECKUE ¢ HOCUKOM (50 MiT), cTaKaHBbI
xumuueckue ¢ HocukoM (100 mi), crakanbl xumuyeckue co mkaiaon (400 mi), KoaObl KOHHMYECKHE
Opnenmeriepa (250 ™), BOpoHKa CTeKJIsHHas KoHuueckas (d=75), Om0KC, CTaKaHYUKUA MAJs
B3BCIIIMBAHMS, CKIISIHKU JUisi peakTuBOB (500 wMur), SKCHKATOp, CKJISHKUA IJisi peakTHBOB (250 M),
CKISHKUA ¢ TyOycoMm (2000 mut), konObl muiockogoHHBIE (250 mut), KoaObl miockogoHHble (500 M),
KOJIOBI TIIOCKOMOHHBIE co numdom (250 mi), konObl miockooHHBIE co mumdom (500 mi), cTexna
YacoBBIE, KPHUCTAJUIN3ATOp, TPYOKH XJOpKajblMeBble (JUIMHOM 125 MM), mpenMeTHble CTeKIa,
dapdopoBas gamma, ctynka dpaphopoBast ¢ IECTUKOM (86 MM).

TexHUYeCKHe cpencTBa 00yIEeHUs: KOMITBIOTEP, MYJIbTUMEINA CHCTEMA, JTOCKa.

WHCTpYKTUBHO — HOpMATUBHAS TOKYMEHTAIIHS .

1. TocynapctBeHHble TpeOOBaHMA K COJCPKAHWIO U YPOBHIO IOATOTOBKH BBITYCKHUKOB IO

CIICHHUaJIbHOCTH
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2.  3akonbsl  Poccuiickoii =~ ®Penepanuu, IlocTaHoBIEeHHWS, MOpHKa3bl, HHCTPYKIIUH,
nHpOpMallMOHHbIE TNHChbMa MuHHCTEpcTBa OOpasoBaHust M Hayku Poccuiickoit ®exepaunu u
MuHucrepcTBa  34paBOOXpaHEHUs M couuanbHOro  passurus  Poccuiicko  Penepaunum,
COOTBETCTBYIOLIME MIPOPUITIO TUCIUILIUHBI

3. UHcTpykuuu 1o oxpaHe TpyZa, MPOTHUBOINOKAPHOM 0€30IacHOCTH U IPOM3BOJCTBEHHOM
CaHUTapuu

4. Ilepedenpb MaTepuaIbHO — TEXHUYECKOTO U y4eOHO — METOIMYECKOT0 OCHALICHNS KaOMHEeTa

VY4ebHO — nporpaMMHasi JOKyMEeHTaLUs:

1. npumepHast mporpamma yuyeOHOM JUCHUIUIMHBI «BHOXUMU»;

2. paboyast nporpamMMa y4eOHOM JUCUUIUINHBL «BbHoXuMus»;

3. KaJIeHJapHO — TEeMAaTUYECKHi TUTaH Y9eOHON AUCIUIUTNHBI «BHOXUMUS)

YuebHo — MeToinYecKas JOKYMEeHTaIus:

1. yue6HO — MeTOAMYECKHE KOMIUIEKCHI 10 TEMaM;

2. yueOHO — METOIMYECKUE TTOCOOHSI YIIPABIISIONIETO THIIA.

Y4eOHO — HarJIsIIHBIe TIOCOOUS:

l.11ocKocTHBIE CpeicTBAa 00yUYeHHUs: TaOIMIIbI, IIAKAThl, CXEMBI U JIp.;

2. 00beMHbBIE BOCIIPOU3BEICHUS HATYPaIbHBIX 00BEKTOB: MaKEeThl, MOJIEIIH;

3. KOMITBIOTEPHBIC IPOTPaMMBI (00yUJaIOIUE ¥ KOHTPOIUPYIOIIHE);

4. BuneopmIbMBI, Cclaii]] — (UIBMBI, JJIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI AJICKTPOHHBIC
JUJTAaKTUYECKHE MaTepuasbl, 3JeKTPOHHbIE yueOHble TOcoOus).

3.2 UndpopmannonHoe obecrieueHue 00ydeHus:

[TepeueHs pekoMeHyeMbIX yueOHBIX U3AaHuii, IHTepHET — pecypcos,

JIOTIOJIHUTEIILHOM JINTEpaTyphI.

OCHOBHBIE UICTOYHMKHU:

1. Tabpuensn Oner CaprucoBud. Xumus Ui npenojasaress: yued. merof. mocodue / O.C.
Iabpuensu, I'.I'. JleicoBa— MockBa: Axagemus,2012 .— (206,)c.: puc., Taba. — (Cpennee
npodeccuoHabHOE 00pazoBanue. O01Ie00pa30BaTENbHBIC TUCITUTIIIUHEI);

2. Epoxun 0. M., Kosanesa U. b. Xumus ans npodeccuii 1 cnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTr0 Mpouiiel: yueOHUK Ui CTYJ. YUpexIeHul cpel. npod. odpazoBanus. — M.,
2014.;

3. benses JI.K., dpivmur I'.M. O6mras 6uomnorus. — M.: «I[IpocBemenue», 2005;
4. 3axapoB B.b., MamontoB C.I'. ,Connn H.U. O6mas 6uonorus. — M.: [poda, 2006;
5.Kamenckuit A.A., KpukcynoB E.A., [laceunuk B.B. O6mias 6uonorus. — M.:[Ipoda,2006;
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JlononHuTeabHbIe UCTOYHUKU:

1. Epoxun FOpuii Muxaiinosuy. COOpHUK 3334 U yIIPAKHEHUNA IO XUMUHU

(c numakTUYecKuM Matepuanom): Yuebnoe nocodbue mis cryaenroB CIIO /KO.M. Epoxun, B.W.
®pouioB - M:U 31. uentp «Akagemusi», 2011.—304c.;

2. Xumus B aeictBun. B 2-x 4. [lep. ¢ anrn. — M.: Mup, 2009 — 620 c., un.;

3. Acradbesa Jlroqmuna CepreeBna. Dkonoruueckas xumusi: yaeOHuK/JL.C.;

AcrappeBa- MockBa: ACADEMICA, 2010.-223c.: un. — (Cpenmnee mnpodeccruoHaabHOe
o0OpasoBaHmue);,

3 I'abpunsn O.C. Xumust: YueOHuk 1ist ctya. cpen. npod. yueo. 3apenennit/ O.C.I"abpuensn —

M: Uzn. uentp «Axkanemus», 2009. — 336 c.

6. Anacracosa JLII., Kyamenko B.C. buonorus. Coopuuk 3ananuii. — M.: JIpoda, 2002;

7. ITonomapéra U.H. Obmas 6uonorus. — M.: «Benrtana — ['pad», 2005;

8. Cyxosa T.C. Ypok Ouonoruu. TexHonoruu pasBuBaromierocsi ooyuyenus. — M.:«Benrana—
I'pad», 2005;

9. [llaxoBuu B.H. O6mias ounosnorus. YueoHoe nmocodue. — Munck: Kumxusiid JJom, 2006;

CaiiThl B c€TH UHTEPHET:

1 ®enepanpubiii moprtan «Poccuiickoe obOpazoBanue» (DIEeKTpOHHBIH pecypc) — Pexum
nocryma: http://www.edu.ru;

2 OOpazoBaTenbHble  mHOpTaJbl W caTel  (DneKTpoHHBIM  pecypc) —  Pexum

noctyna:http//www.allend.ru
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mporecce MpPOBENEHHUs] MPAKTUYECKUX 3aHATUH M J1aOOpaTOpHBIX paboT, TECTUPOBAHUS,

4 KOHTPOJIb 1 OIEHKA PE3VJIbBTATOB OCBOEHMA JUCHUITVIMHBI

KOHTpOHB " OIICHKA pC3yJIbTAaTOB OCBOCHHUA JUCHUIIIMHBI OCYHICCTBIIACTCA IPCIIOAaBaTCiicM B

BBIIIOJIHCHHUA CTYACHTAMH HHAWBUAYAJIbHBIX 3a,[[aHPII>1, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

Tabnuma — pe3yabTarsl 00yueHus, GOPMbI U METOJII KOHTPOJIS.

Pesynbrarsl 00y4deHust
(OCBOCHHBIE YMEHMS], YCBOCHHBIE 3HAHMUSI)

®DOopMBI 1 METOBI KOHTPOJIS M OIICHKU
pe3yabTaTOB O0yUCHHUS

B pesyipTare OCBOCHHS Y4eOHOH MUCIHMIUTHHBI <« XHUMHSD)
00y4aromuiCs JOJKEH YMETh!

1)

2)

3)

4)

5)

6)

7)
8)
9)
10)

11)

12)

13)

14)

HA3bIBAaTh. M3YYCHHBIC BCIIECTBA 10 TPHUBHAIBHON WM
MeXTyHapOJAHO HOMEHKJIATYype,

OTpENeNATh: BAJICHTHOCTb UM CTCIECHb OKHCJICHHUS
XAMHWYECKUX JJEMEHTOB, THII XHMHYECKOW CBSI3U B
COCIMHEHUSIX, 3apsii MOHA, XapaKTep CpeAbl B BOIHBIX
pacTBopax HEOPTaHUIECKUX u OpPTaHUYECKUX
COCITMHEHU, OKHUCITUTEIh u BOCCTaHOBHTEIb,
MPUHAJICKHOCTh  BEHIECTB K  pa3HbIM  KJaccam
HCOPraHM4YCCKUX U OPraHnvICCKux COGﬂHHeHHﬁ,
XapaKTEepru30BaTh: JJEMCHTHI MallbIX ICPUOAOB IO HUX
nonoxxkeHntro B llepuommueckonn  cucreme 1M
MemnzeneeBa; oO0IMe XMMHYECKHE CBOMCTBA METAJIOB,
HEMETaJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX H
OpPTaHWYECKHX COCAWHCHHUN; CTPOCHHE W XUMUYECKHE
CBOMCTBA M3YYECHHBIX HEOPTaHMYCCKUX W OPTaHHYECKHIX
COCIUHEHHUM,

OOBSICHATH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT UX
coCcTaBa W CTPOCHHA, TPHUPOAY XHMHUYECKOH CBS3U
(MOHHOM KOBAJIGHTHOM, METAJUTMYECKOW U BOJOPOJIHON),
3aBUCHUMOCTh  CKOPOCTH XHMHYECKOH peakuud |
TOJIOKEHUE XUMUYCCKOI0 PAaBHOBECHUA OT Ppas3IMdHBbIX
(axTopoB,

BBIIIOJIHATH XUMUYECKUI OKCIICPUMCEHT: 10
pacmo3HaBaHUIO  BaXKHEHIIMX  HEOPTaHMYECKUX U
OpTaHUYECKHAX COCTUHCHUH,

MPOBOJIUTH:  CAMOCTOSITETIFHBI ~TMOUCK  XUMHYECKOU
nHpOpMAUN c HCTIOJIh30BaHUEM Pa3THYHBIX
HNCTOYHUKOB (Hay4IHO-ITOMYJISIPHBIX W3JaHUH,
KOMIBIOTEPHEIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HUCIIOJIB30BATh KOMIIBIOTECPHBIC TEXHOJIOTUHU AJIA
00paboTKK M mepeaun XUMHUUYeCcKoil MHpOpMalu U ee
NIPE/ICTAaBIICHUS B Pa3IMYHbIX (opmax,

CBSI3BIBATH: U3Y4YECHHBII MaTepuan co cBoEH
podeCCHOHANBLHOM e TeIbHOCTBIO;

pemars: pacuyeTHbIE 3a7a4d 10 XUMHYECKUM (QOopMysiam
U YpaBHEHUSM,

UCTOJB30BaTh MPHOOpPETCHHBIC 3HAHWUS W YMCHHA B
MPAKTUICCKOM IEATETbHOCTH U MIOBCETHCBHOM JKU3HU,
JUIL OOBSCHCHHS XUMHYCCKUX SBICHUM, TPOUCXOISIIINX
B IIpUpoOe, OBITY U Ha IPOU3BOJICTRBE,

OTIPENICIICHUST BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHIX
npeBpameHnﬁ B PA3JINMYHBIX YCJIOBHUAX U OLCHKH HX
MOCJEICTBHM,

OKOJIOTUYECKH T'PaAaMOTHOI'O0 IMOBEACHUSA B Opr)KaI-OHIeﬁ
cpene,

OLICHKHN BJIIMSIHUA XUMHUYECKOT'O 3arpsA3HCHUA
OKpYXKalollel Cpeapl Ha OpPraHu3M YelIOBEKa W JIPyTue
YKHUBBIC OPTaHU3MEI,

0e30macHOr0 O0pameHuss ¢ TOPIOYMMH M TOKCHYHBIMHU

Texymuuii KOHTPOJIB B hopMme:
CaMOCTOSTENbHBIX paboT;
JTa00PaTOPHBIX U NMPAKTUUECKHUX PadoT;
TEMAaTUYECKHUX TECTOB;

XUMHYECKHUX TUKTaHTOB;

CEMUHApPCKUX 3aHATUN

MeTtonpl: yCTHBIA onpoc (MHAWBHIYATbHBIM U
(poHTANBHBIN), NHCBMEHHBIH ompoc (TecT,
OUKTAaHT OCHOBHBIX IIOHATHH TEMBI H JIp.),
JIUCKYCCHSI, aHaJH3 MPOOJIEMHBIX CUTyalui 110
TeMe, OT4YEeT MO CaMOCTOSITENbHOH paboTe,
COCTaBJE€HHE cXeM M  Tabmui, 3amuTa
pedeparos, Ipe3eHTaIHH, TPOEKTOB

a TaKXKeC
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BEILIECTBAMH U J1a0OPaTOPHBIM 000pyJOBaHHUEM,

15) npHroToBJEHHS PACTBOPOB 3aJaHHON KOHIIEHTPALUH B
OBITY 1 Ha TIPOU3BOJICTBE,

16) KpUTHYECKON OLEHKH OCTOBEPHOCTH XUMHYECKOM
uH(pOpMAaLUH, TOCTYNAIOIIEH U3 pa3HBIX HCTOYHHUKOB,

17) peraTh 31eMeHTapHbIE OHOJIOTHIECKHE 3a/1a1H;

18) cocTaBiATh CXEMBI OHOJIOTHYECKUX MTPOIECCOB;

19) ucmonp30BaTh MOJYYCHHBIC 3HAHMS B MOBCCAHCBHOW M
npodeccroHaBHO NeSTeIbHOCTH;

20) aHaIM3MPOBATh U AaBATh HAYYHOC OOBSICHCHUE SIBICHUIM
U IIPOIIECCaM, MTPOUCXOISAIINM B IPUPO/IC;

21) aHaTM3MUPOBATh M CTPOUTH PA3IUYHbIC THIIOTE3bI;

22) moaxoauTh pannoHalbHO K UCIIOJIb30BaHUIO
OKpYXarolleu cpenpl.

23) okazaHWe TIEPBOM IMOMOINK TIPH TPAaBMATHYECKHX,
IPOCTYAHBIX 3a00J€BaHUSIX, OTPABICHUU ITHIIEBBIMHU
MPOIYKTaMHu;

B pesynprate OCBOCHUS Y4YCOHOW JAMCHUIUIUHBI <«XHAMUS»
00yUarOIIHIACS TOJHKEH 3HATh:

1) BaxHeHmmMe  XMMHYECKHE  MOHATHS:  BEIECTBO,
XMUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE
aTOMHasi ¥ MOJIEKYyJIsIpHas MAacChl, HOH, aJUIOTPOMNHS,
M30TOIIBI, XUMHYECKas CBSI3b, 3JEKTPOOTPUIIATEIHHOCTS,
BJICHTHOCTh, CTENCHb OKHCJIEHHS, MOJb, MOJSpHAs
Macca, MOJUSIDHBIH 00BEM Tra3000pa3HBIX BEIECTB,
BEIIECTBA  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO
CTPOGHHMS, PACTBOPBI, 3JIEKTPOIUT W HEIICKTPOIIHT,
JNEKTPOIUTHYECKA  JUCCONMANMUs, OKUCIUTENb U
BOCCTAaHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHE,
TEIIOBoH (G QEeKT peaklHuu, CKOPOCTh XUMHUYECKOU
peaxuuuy, KaTajius, XUMHYECKOe paBHOBecHE,
YIACpOOHBI  CcKedeT, (yHKIMOHANBHAS  TpyIIa,
HU30MEpHsl, TOMOJIOTHS;

2) OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa BemlecTB, Ileproanveckuii 3aKoH
J.N. Menneneena;

3) OCHOBHBIE TEOpPHM XHUMHH; XHMHYECKOM CBS3H,
3NEKTPOIUTHIECKOMN JIMCCOIMALIVH, CTPOCHHUS
OPTaHUYECKUX M HEOPTaHNYECKUX COCANHEHNH;

4) BaxHeHmIMe BemeCTBA U MaTepHajbl: BaKHEHIIIHE
METaJUIbl W CIUIaBBI; CEpHasi, COJIHAs, a30THas U
YKCyCHasi KHCJIOTHI; OJaropojiHsle Ta3bl, BOJOPO,
KHCJIOPOJI, TaJOTEHBI, IIEJIOYHbIE METAJUIbl, OCHOBHEIE,
KHACJIOTHbIE M aM{QOTepHBIE OKCHUABI M TUIAPOKCHIHI,
LIEJIOYH, YIJIEKUCIBIA U YrapHbIM Ta3bl, CEPHUCTBIN Ias,
aMMHaK, BOJA, NMPUPOJHBIM ra3, MeTaH, 3TaH, JTHIIEH,
alleTWICH, XJIOPHJ HATpUsl, KapOOHAT W TUIpoKapOOHAT
Hatpusi, KapOooHaT u (docdar KaxbLus, OSH30J, METAHOI
W DJTaHOJ, CIOXHbIE  O3QUPHl, OKUPBL,  MBUIA,
MOHOcaxapuabsl (TJIIOKO3a), Jucaxapuabl (caxaposa),
nonucaxapuasl  (KpaxMal M LEJUII0j03a), aHWIIMH,
AMHUHOKHUCIIOTEI, Oernkwy, HCKYCCTBEHHEIE u
CHHTETHYECKHE BOJIOKHA, KayUyKH, IIACTMACCHI;

TecT, TEepMUHOJIOTMYECKUH JUKTAHT,
(pOHTANBHBIH ONPOC, MUHK KOHTPOJIbHAS
pabora. Pabora o kaproukam. [IpoBepka
MIPaBIJIHOCTH 3aMI0JHEHUE TaOJINIIbL.

HduddepeHnnpoBaHHEIH 3a4eT
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5)
6)
7)

8)

9)

10)

11)

12)
13)

14)

OMOJIOrNYeCKUE TEPMUHBI M 3aKOHBI;

CBOWCTBa ¥ NPU3HAKH )KUBBIX CHCTEM;

CTpoeHHe W  (QYHKIUH  OHONOTHYECKHX  CHCTEM
(opraHmueckne W HEOPraHMUYECKHE BEIECTBA KIIETKH,
KJIETKa, OpTraHW3M, MOMYyJSIIUs, BHJI, 3KOCHCTEMA,
6uocdepa);

MHOTrooOpa3ue JKHBBIX OPTaHM3MOB W HX pOJb B
TIPUPOJIE;

CYIIHOCTh OWOJIOTMYECKHX MPOLIECCOB M HMX 3HAYCHHUE
(poip OpraHMYECKUX W HEOPraHMYECKUX BEIIECTB B
KJIETKH, TUIACTUYECKUH oOMeH, ¢dorocunres,
SHEPreTHYecKrii OOMEH, XeMOCHHTe3, (hOpMHpOBaHHUE
MOJOBBIX  KJETOK,  MpOLECCHl  MpOTEKaloIue B
MOy JTALUX, BH000pa30BaHuE, TIPOIIECCHI
MIPOTEKAIONIIE B 9KOCUCTEMAX);

JI0Ka3aTeNbCTBA IBOIIONMH, Buasl or6opa. Hanpasienus
U 3aKOHOMEPHOCTH  3BOJIOLHUH. CoBpeMeHHbIE
MIPEACTABICHUS O TPOUCXOXKICHUN JKU3HH Ha 3eMile, B
TOM YHCIIE CTAJNH aHTPOIIOTCHE3a.

OCHOBHBIE MOHATHS TEHETUKHA. 3aKOHbBI MeHaenst |
MopraHa. BI/II[I)I N3MCHYMBOCTU HUX POJIb B MNOABJICHUU
HOBBIX BHIOB. BI/I}II)I MyTaIII/Iﬁ HUX 3HA4YCHHUC I
sBomouuu.  OcHOBHbIE MeTOZbl cenekuuu. Ob6mactu
HCIIOJIb30BaHHS METOJIOB CEJICKIIUH.

Bunbl pa3MHOXEHUS U pa3BUTHS OpPraHU3Ma.
9KOJIOTUYECKHE 3aKOHBl M TEPMHHBI, 3KOJOTHYECKHE
(akTopsl, THUNBI B3aUMOOTHOmICHHH.  CTpyKTypa H

cBOHCTBa  3Kojormueckmx  cucreM.  Cykmeccuu.
Okonorndeckne mupamunel.  buocdepa. Hoocdepa.
bronmnka;

BIIMSIHUE YEJIOBEKAa W OKpYXKAWIIeW cpenbl Apyr Ha
Apyra;

BJIMSTHUC BPEAHBLIX IMPUBLIYCK, CTPECCOB, 6aKTepI/IaHLHI)IX u
BHUPYCHBIX 3a00JE€BaHMI Ha OpraHu3M uenoBeka. Mepsl
NpoQUIaKTUKK  OTPAaBICHUH, BUPYCHBIX W JPYIHX
3abosieBaHuUi.
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