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1 ITACIIOPT PABOYEM IIPOI'PAMMbBI YUEBHOM JIUCHUITIINHBI
«BUOXUMU

1.1 O6nactp npuMeHeHHs paboyei MporpaMmbl

Pabouas nporpamMMa y4eOHOW AMCHUIUIMHBI SBJISETCS YacThI0O OCHOBHOU MPO(ECcCHOHATBHOM
o0Opa3oBaTeNbHOW  MporpaMmbl B COOTBETCTBUM ¢ DenepanbHbIM  I'OCYJapCTBEHHBIM
oOpa3oBatenbHbIM cTangapToM (aanee — @I'OC) no cnenuanbHOCTIM CPeHEro NpoQecCuoHanbHOro
obpazoBanus (CIIO): 09.02.07 «MupopmanmoHHble cUCTEMbl W mporpammupoBanuey, 23.02.07
«TexHnvyeckoe 0OCTyKMBaHUE M PEMOHT JIBUTATENIEH, CUCTEM U arperaroB aBTOMOOMIICI.

Pabouas nporpamma yuyeOHOM JUCHUIUIMHBI MOKET OBbITh MCIIOJIb30BaHa JJIS U3yUEeHHUs
«buoxumus» B mnpodeccHoHaNBHBIX o00pa3zoBarenbHbIX opraHmzauusax CIIO, peanusyrommx
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro oOmero oOpa3oBaHHs B TpeAeiax OCBOCHHS OCHOBHOU
npodeccronaipHoit obpazoBarenbhoit mporpammbl CITIO (OITIOITI CIIO) na 6a3e ocHOBHOTrO
o01iero o0pa3oBaHus IPH MOATOTOBKE KBAIM(UIIMPOBAHHBIX pab0UUX, CITYKALIUX U CIELMATUCTOB
CPEIHETO 3BEHA.

1.2 MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOW MpO(ECCHOHAIBHOW 00pa3oBaTeIbHON
nporpammsbl: yueOHast muctumunaa  JIVIL.O1l. PA3JEJ 1.1 «buoxumusy SBISETCS YacThIO
€CTECTBEHHO — HAy4YHOro M 0011e00pa30BaTeNbHOr0 LHUKIA (OPMUPYEMBIX U3 00s3aTeNbHBIX
npeaMmeTHbx obnacteit ®I'OC cpennero obmiero oopazoBanus, s crnenuaibHoctedt CI10.

1.3 Llenu ¥ 3a1a4n AUCIUTUTMHBI — TPEOOBAaHUS K pE3yabTaTaM OCBOCHUS JUCITUTUINHBL:

[IporpaMmMa opueHTHpOBaHA HA JOCTUKEHHUE CIEAYIOLINX LEIeH:

— ¢opMupoBaHHE Yy OOy4arOIIMXCSd YMEHHUS OLEHUBAaTh 3HAUYMMOCTh XMMHMUYECKOTO U
OMOJOTNYECKOr0 3HAHUS [T KaKJJ0TO YEJIOBEKa;

— (hopMupoBaHHE Y OOYYAONIMXCS IIEIOCTHOTO MPEJCTABICHUS O MUPE U POJH XUMUU U
OMOJOTUM B CO3JaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpa; YMEHHUS OOBSCHATh
00BEKTHI M MPOLECCH OKpYKarollel AeHCTBUTEILHOCTH — MPUPOJHOM, COIMAIbHOMN, KYIbTYPHOM,
TEXHUYECKOH cpelibl, UCTIONb3Ys AJIS 3TOT0 XMMUYECKHE U OMOJIOTHYECKHUE 3HAHUS;

— pa3BuUTHE y 00yYaromUXCcs YMEHUH pa3indarh (akThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOIBI, BHJIETh MX CBSI3b C KPUTEPUSMHU OIEHOK M CBS3b KPUTEPUEB C ONPENEIEHHONW CHCTEMOM
LeHHOCTEeH, POPMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO O3HUIIHIO;

— npuobpeTeHne 00yUyaroIMMUCS OTbITa Pa3HOOOPa3HOM AEATENbHOCTH, OIbITA TO3HAHUS U
CaMOITIO3HAHUS; KJIFOUEBbIX HAaBBIKOB, UMEIOLINX YHHBEPCAJIbHOE 3HAUYEHUE I Pa3IMYHbIX BHUJIOB
JeSITeIbHOCTH (HABBIKOB pEIIEHUs MpoOeM, MPUHATHS pEIIeHUH, MorcKa, aHainu3a u 00paboTKu
uHpOpMalliM, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHM, HABBIKOB COTPYAHHUYECTBA,

HaBBIKOB 0€3011aCHOT0 0OpaIeHHsI C BEIIECTBAMH B IIOBCEAHEBHON KU3HU).



B pe3ynbrare ocBoeHUs y4eOHON AUCHUIUIMHBI CTYIEHT JJOJKEH YMETh:

— COCTaBJIATh JJEKTPOHHBIE U rpaduyeckre GOpMyNbl CTPOCHHUS 3JIEKTPOHHBIX 000JI0YeK
aTOMOB;

— IIPOTHO3UPOBaTh XMMHYECKHE CBOMCTBA DJIEMEHTOB, HCXOIA W3 HX IIOJOKEHUSI B
NIEPUOIUYECKON CUCTEME U MIEKTPOHHOI'O CTPOCHHS;

— COCTaBJIATh XMMHUYECKHE (OPMYJIbl COEAMHEHHH B COOTBETCTBUM CO CTENEHBIO
OKHUCJICHUSI XUMUYECKUX JJIEMEHTOB;

— COCTaBJIATh YpaBHEHUS PEeaKLUil HOHHOI'O OOMEHa;

— pelars 3aJa4d Ha pacTBOPSI;

— YpaBHMBAaTb  OKHCJIMTEIbHO—BOCCTAHOBUTEIBHBIE  PEAKIMH  HOHHO-DJIEKTPOHHBIM
METOJIOM;

— COCTAaBJIATh YPABHEHUS I'MIPOJIN3a COJIEH, ONIPENEISTh KUCIOTHOCTD CPEJIbI;

— COCTaBJIATh CXEMbl Oy(EpHBIX CHCTEM;

— J1aBaTh Ha3BaHMS COCIMHEHMM 110 CUCTEMATUYECKON HOMEHKIIATYypE;

— COCTaBJIAITb ~ CXEMbl  PEaKUHMM,  XAPAKTEPU3YIOIIME  CBOMCTBA  OPraHUYECKHX
COCJIMHEHM;

— O0OBSCHATH B3aMHOE BJIMSIHUE aTOMOB.

— peliarh JIeMEeHTapHble OMOIOrMYECKUE 3a1auH;

— COCTaBJIATh CXEMbl OMOJOIMYECKHX IPOLIECCOB; HCIIOJIb30BaTh MOJIYYEHHBbIE 3HAHUS B
MOBCE/IHEBHOM U NMPpo(ecCcrOHaIbHOMN 1eATENbHOCTH;

— aHaJIM3UpPOBATh U /1aBaTh HAYYHOE OOBSICHEHUE SIBICHUSAM M IpoleccaM, IPOUCXOASIIUM
B IIPUPOJIE;

— AHAJIU3UPOBATH U CTPOUTH PA3IUYHBIC TUIIOTE3HI,

— OKa3aHHe IepBOM TIOMOILIM TMpH TpPaBMATHMUYECKHX, MPOCTYIHBIX 3a00JIeBaHUSX,
OTPABJICHUH NULIEBBIMHU ITPOJYKTAMH; MOAXOAUTHh PALIMOHAIBHO K MCIIOJIB30BAHUIO OKPYXKAIOIIEH
Cpensbl.

B pesynbrare ocBoeHus yueOHON AUCIUIUIMHBI CTYIEHT JIOJDKEH 3HATh:

— mnepuogudecknii 3akoH (.M. MeHieneeBa B CBeTE€ y4eHHUs O CTPOEHUN aTOMa, IPUHIIUIIBI
IIOCTPOEHUS NIEPUOJAUYECKON CUCTEMBI JJIEMEHTOB;

— KBAaHTOBO — MEXaHUYECKUE MPEICTABICHUS O CTPOEHUN aTOMOB;

— 00y XapaKTePUCTHKY S-, P-, d-3JIEMEHTOB, MX OMOJIOTHYECKYIO POJIb U MPHUMEHEHUE B
MEJULINHE;

— BaXHEHIIME BUJIbI XUMHUUECKOHN CBSI3M U MEXaHU3M UX 00pa30BaHMUS;

— OCHOBHBIC ITOJIOKCHHUA TCOPUU PACTBOPOB U BHGKT‘pOHHTquCKOﬁ JHUCCOIHAIINH;



— MPOTEOJIUTUYECKYIO TEOPHUIO KHCIIOT M1 OCHOBAHMUI;

— KOJUIMTaTUBHBIE CBOMCTBA pacTBOPOB;

— METOJIMKY PEIICHHS 3a]]a4 Ha PaCTBOPHIL;

— OCHOBHBIE BUIbI KOHIICHTPAI[MH PACTBOPOB U CIIOCOOBI €€ BBIPAKCHHUS,;

— KHCIIOTHO — OCHOBHBbIE Oy(depHble CHUCTEMBbI U PACTBOPBI, MEXaHHU3M HX JEHCTBUS U
B3aUMOJCHCTBUS;

— TEOPHI0 KOJUIOUJHBIX PACTBOPOB;

— CYILHOCTb TUAPOIIN3A COJICH;

— OHOJIOTHYECKUE TEPMUHBI U 3aKOHBI,

— CBOWCTBa W TMPU3HAKU KUBBIX CHCTEM; CTPOCHHE W (PYHKIHUU OMOIOTUYECKUX CHCTEM
(opraHuyeckue M HEOPraHUYECKHWE BEUIeCTBA KJIETKH, KJIETKA, OPTraHu3M, MOMYJsAlus, BHU],
JKOocHUCcTEeMa, buocdepa);

— MHOrooOpasue >KUBBIX OPTaHU3MOB U HX POJIb B IPUPOJIE;

— CYIIHOCTh OWOJIOTMYECKUX TMPOLECCOB M MX 3HaYeHHe (POJb OpPraHuYecKuX U
HEOPraHMYECKUX BEIIECTB B KJIETKH, IJIACTHUECKUNA OOMEH, (POTOCHHTE3, YHEpreTHUECKUd 0OMEH,
XEMOCHHTE3, (POPMUPOBAHUE TMIOJOBBIX KIETOK, MPOIECCHl TMPOTEKAOIIUE B TMOIMYJISAIUAX,
BHJ1000pa30BaHKE, MPOIECCH MPOTEKAIOIIME B SKOCUCTEMAX ); JOKA3aTeIbCTBA SBOIIOLIUH.

OcBoeHue cojepxaHusi yueOHOW AUCHUIUIMHBI «bruoxumus», oOecreynBaeT JAOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO TOPJOCTH M YBAKCHHS K HCTOPUU M JIOCTHIKCHUSM OTCUECTBEHHOW XMMHUYECKOMN
HAyKH; XUMUYECKH TPaMOTHOE MOBeIEHHE B MpOo(eccHOHANbHON NeATENbHOCTH U B OBITY Mpu
oOpallleHuy ¢ XUMUYECKUMH BEIIeCTBaMHU, MaTepUaTaMU U TIPOIECCaMH;

— TOTOBHOCTH K NMPOJOHKCHUI0 00pa30BaHMs W TOBBIMICHUS KBamu(UKauu B U30paHHOMN
pOoPECCHOHAIBHON JIEATETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIETEHIIUH B
3TOM;

— YMEHHUE HCIIOJIb30BaTh JOCTHUKEHHSI COBPEMEHHONW XUMHUYECKOW HAYKHM U XMUMHYECKUX
TEXHOJIOTHM 11 TIOBBIIEHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO pa3BUTHUS B BBIOpaHHOU
poeCCHOHAIBHON JESTENHHOCTH,

MeTtanpeaMeTHbIX:

— WCTHOJB30BAHUE PA3NUYHBIX BHJIOB TI03HABATENHFHON NIEATETHHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omneparnuii (MOCTaHOBKHM 3ajaud, (OPMYIUPOBAHHS THUIIOTE3, aHAIW3a |
CHHTE3a, CPaBHEHHUsI, 0000IICHUS, CUCTEMATHU3aINH, BBISBICHUS PUYUHHO-CJIC/ICTBEHHBIX CBS3EH,

MOMCKA aHaJIOTOB, (hOPMYIUPOBAHUS BBHIBOAOB) JUISl PEIICHUS MMOCTABIEHHOMN 3a7a4yM, MPUMEHECHHE



OCHOBHBIX METOJIOB IO3HaHUs (HAOIIOAEHUS, HAYYHOTO HKCIEPUMEHTA) Ul U3YyUEHMsI Pa3InyHbIX
CTOPOH XHMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTH
CTaJIKUBATHCS B PO eCCHOHAILHOMU cdepe;

— HCHOJb30BAHUE PA3IMYHBIX HMCTOYHUKOB I IOJIyYE€HHs XMUMHYECKOM HH(pOpMaluH,
YMEHHUE OLIEHUTh €€ IOCTOBEPHOCTH Ul JOCTHKEHUS! XOPOIIUX Pe3yJbTaToB B MPO(HEeCCHOHAIBHON
cdepe;

[IpenmeTHbIX:

— ¢(OpMUPOBAHHOCTb IPEACTABICHUN O MECT€ XMMHUHU B COBPEMEHHOW HAy4yHOW KapTHUHE
MHpa; NOHUMaHWE POJIM XUMHMU B (POPMUPOBAHMM Kpyro3opa U (pyHKIHMOHAIBHOM IpaMOTHOCTH
YeJI0BEKa JJIsl PELEHUS IPAKTUUECKUX 3a]ay;

— BJIQJICHUE OCHOBOIOJAralOUMMU XHMUYECKUMHU IOHATHUAMHU, TEOPUSMH, 3aKOHAMH MU
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BaHNE XUMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IIO3HAHUS, HUCIOJIb3YEeMbIMH B XHUMUHU:
HaOJIOIeHNEM, OIMCaHWEM, W3MEPEHHEM, JKCIIEPUMEHTOM; yMeHHe o0palaThIiBaTh, OOBSICHATH
pe3ysbTaThl MPOBEIECHHBIX OINBITOB U JAENaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/bI O3HAHMSI ITPU PELIEHUN PAKTUYECKUX 3a/]1a4;

— c(hopMHUPOBAHHOCTh YMEHHMSI JaBaTh KOJIMYECTBEHHBIE OLIEHKU U IPOU3BOIUTH PaCUEThl 110
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

— BJIaJIEHUE MPaBUIaMH TEXHUKU O€30M1aCHOCTH IIPH UCIIOJIb30BAHUN XMMUYECKUX BEILIECTB;

— c(OPMHUPOBAHHOCTb COOCTBEHHOM MO3MIMU 110 OTHOIIEHHIO K XUMHUYECKONW MH(OpMaIuH,
MI0JIy4a€MOU U3 pPa3HbIX HCTOUYHUKOB.

[IporpamMma y4eOHOM aucuuMIIuHBL «bHOXMMHUSA» YTOYHSET coOJAep)KaHUE Y4eOHOro
MaTepuaia, IOCJIeJOBaTeIbHOCTh €ro H3Y4YEeHMs], paclpeiesieHne y4eOHBIX YacoB, TEMaTUKY
pedepaTtoB, BHJBI CaMOCTOSATENIBHBIX pabOT, YYHUTHIBas CHEHU(PHUKY NPOrpaMM MOATOTOBKU
KBAJM(PHULIHUPOBAHHBIX pabOUuX, CIyXKallluX, OCBauBaeMo! podeccuu.

Crneundurka u3ydyeHUs XUMHHM TpU OBJAJEHUU MpodeccusMU eCTECTBEHHOHAy4YHOTO
npouiIsi oTpakeHa B Kaxaou Teme paznena «CopaepkaHue y4eOHOW NUCHMILIMHBD)Y B PyOpHKe
«[IpopunbHble U MPOPEecCHOHANBHO — 3HAUYMMBIE 3JEMEHTBI COJEpKAHUA». ITOT KOMIIOHEHT
peanu3yercss NpU WHAMBHIYaJIbHOH caMOCTOSTeNbHOW paboTe oOydarommxcs (HamucaHue
pedepaToB, MOATOTOBKA COOOIICHUH, 3alliTa IPOEKTOB), B MPOIECCe yUeOHOM AESITEIBHOCTH O/
PYKOBOJCTBOM IpernojaBareisl (BBIIOJHEHHE XHUMHUYECKOTO SKCIIepUMEHTa — JabopaTOpHBIX
OTIBITOB M MPAKTHUYECKUX paboT, pelieHre MPAKTUKO-OPUEHTHPOBAHHBIX PAaCUeTHBIX 3a]a4 U T.1.).

B npouecce n3ydyeHns XMMUHM TEOPETUUYECKUE CBEACHUS JOMOIHIIOTCS JIEMOHCTPALMSAMU B
BU/JIE MPE3CHTALIUH, JJa0OPATOPHBIMU ONBITAMHU U MPAKTUYECKUMHU 3aHITUAMU. 3HAYUTEIILHOE MECTO

OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (OPMHUPOBATH Y
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oOy4aromuxcsl crieuaibHble MPeIMETHbIE YMEHUS: paboTaTh C BEIIECTBAMH, BBIIOJIHATH MPOCTHIE
XUMHUYECKHE OMBITHI, YIUT O€30MaCHOMY U HKOJIOTHYECKH T'PAaMOTHOMY OOpAIleHHUIO C BEIECTBAMH,
MaTepHajaMH U IPOoIeccaMy B OBITY U Ha IPOU3BOJICTBE.

Jlyia opraHu3anuy BHEAYAUTOPHON CaMOCTOSTEIbHOM pabOThl CTYJEHTOB, OBJIAJCBAIOIINX
npodeccusimu  CIIO  ecrecTBeHHOHay4yHOro mnpoduis MnpodeccuoHaIbHOrO  00pa3oBaHUS
MPEJICTaBJICH IPUMEPHBIN MepedeHb pedepaToB (JOKIAT0B), WHANBUIYAIBHBIX TPOSKTOB.

B mpornecce m3yueHuss XuMuM BaxHO (GopMHpOBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTD
oOyuaromuxcs. [loaTomy mnpu  opraHuzaliMd  CamMOCTOSITENBHOM — pabOThl  HEOOXOAMMO
aKIIEHTUPOBAaTh BHUMAaHUE OOYYAIOIIMXCS HAa MOMCKe HMH(OpMAMM B CpPEACTBaX Macc-Meaua,
WuTepHere, B y4yeOHOH M CHEIHUAIBLHOW JHTEpaType C COOTBETCTBYIOIIUM O(OpMIICHHUEM U
MPEIICTAaBICHUEM pe3yibTaToB. V3ydueHue o00meoOpa3oBaTebHON yYeOHOW JIHCIUTUIMHBI  «
buoxumusi» 3aBepiiaercs MoABeACHHEM UTOroB B (opme auddepeHIHpOBaHHOIO 3ayeTa, B
paMKax MpOMEKYyTOYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus: OIIOII CIIO.

B coorBercTBUM ¢ MeTOaMUYECKUMH pekoMeHaanusMu Munoopuayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeIIoyiaracTcs HCIOIb30BaTh COIUAIBHO-aKTUBHBIE U
pedieKCUBHBIE METOAbI OOYYEHHs, TEXHOJOTHH COLMOKYIbTYPHOH peaduiIuTalud ¢ LEeIbio
OKa3aHUs TOMOIIM B YCTAHOBJIEHUU MOJIHOILICHHBIX MEXJIWYHOCTHBIX OTHOIICHUN C APYTUMU
CTYACHTaMH, CO3JaHHH KOM(OPTHOTO TICHXOJOTMYECKOTO KJIMMaTa B CTYIEHYECKOH TIpyrIe.
[TonGop u pazpaboTka yueOHBIX MaTEpPHAIOB MTPOU3BOIATCS C YUETOM MPEIOCTABICHUSI MaTepuasa
B pa3iM4YHBIX (popMax: ayAuaabHOW, BU3yaJbHOM, C MCIOJIB30BAHUEM CIEIUANBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

Meauamarepuaibl  TakKe CIEAyeT MCIONb30BaTh M aJalTUPOBaTh C  Y4ETOM
MHAMBHUAYaAJIbHBIX 0cOOeHHOCTEel 00ydyeHus aun ¢ OB3.

OcBoenne aucuuiuHbel guuamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOJIB30BAaHUEM CPEACTB
oOydeHuss OOIIEr0 M  COENMAaTbHOTO Ha3HAUYeHHUS (MEPCOHATBHOTO M KOJIJIEKTUBHOTO
UCIIOJIb30BaHus1). MaTepuaabHO-TEXHHUUYECKOEe O0ecleyeHne IpelycMaTpuBaeT MpUCIocoOIeHne
aynutopuit k Hyxaam auil ¢ OB3.

dopMa MpoBeACHUSI aTTECTAlUU ISl CTYJEHTOB-WHBAJIUOB YCTAHABIMBAETCS C YUYETOM
WHANBUAYAIBHBIX Ticuxoduszndeckux ocobeHHocteit. g crynentoB ¢ OB3 mpemycmarpuBaeTcs
JnocTynHasi popma npeaocTaBiIeHUs 3a/1aHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

e B IEYaTHOM WJIM DJIEKTPOHHOH (opme (Uil JHI] ¢ HApYIIEHUSIMU OIMOPHO-IABUTATEIHLHOTO
amnmnapara);
e B IEUYaTHOW opMe WK AIIEKTPOHHOU (opMe C YBETUYSHHBIM MIPU(TOM B KOHTPACTHOCTHIO

(17151 T ¢ HAPYLIEHUSIMU CITyXa, peUH, 3peHus);

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



CryneHTaM ¢ MHBAJIUJHOCTBIO YBEIWYHMBAETCSI BpEMS Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JIJIi TakuxX CTYAEHTOB IMpeaycMaTpuBaeTcs JocTymHas (opma
IIPEIOCTABIICHUSI OTBETOB Ha 3a/1aHUs, @ UMEHHO:

e MHCHMEHHO Ha Oymare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI[ C HAPYLIECHUSMU
cilyxa, peun);
e BBIOOPOM OTBETA U3 BO3MOXHBIX BAPMAHTOB C UCIIOJB30BAHUEM YCIYT aCCUCTEHTA (ISl JINLL

C HapYIICHUSIMHU OTIOPHO-IBUTATEILHOTO arapara);

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

[Ipn HeoOxoauMOCTH [UIsi OOYYarOIIMXCS C HMHBAIMTHOCTBIO IpOLEAypa OLEHUBAHUS
pe3yabTaTOB 00YUYEHUS MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IporpaMmma  mpemycMaTpuBaeT  IMOCTOSHHBIM ~ MOHUTOPWUHT  00pa30BaTeIbHBIX
JOCTHKEHUI 00yJaromuxcsi, UCHOIb30BaHUE HApSALy CO CTaHIAPTU3HPOBAHHBIMU MUCHMEHHBIMU
WIH YCTHBIMH paboTamMu Takux (OpPM U METOJOB OIICHKH, KaK MPOEKTHI, MPAKTUYECKUE PabOTHI,
TBOpUYECKHE PaOOTHI, MOATOTOBKY BUPTYaIbHOU IKCKYPCHUHU.

B ydeOHOM mporiecce i BBISBICHHS TPUYUH 3aTPYAHCHHS B OCBOCHUHU IPEIMETHBIX
pe3yJIbTaTOB MPOBOJATCS JMArHOCTUYECKHE pPaOOThI, [UIsl OMNPENENICHUS YPOBHS OCBOEHHUS
MPEIMETHBIX PE3y/IbTaTOB — IPOMEXYTOUYHBIE U UTOTOBBIE TPOBEPOYHBIE PAOOTHI.

[IporpamMma mnpeaycmatpuBaeT auddepeHIMPOBAHHBIA MOAXOJ K H3YyYEHHUIO Y4eOHOM
TUCIUIUIMHBL:  JJI1  OJApEHHBIX O0OydYalomuXxcs, CpeJHUl ypoBeHb OOJYyYEeHHOCTH, s
00yJaronuXxcsi UCIBITHIBAIOIINX TPYTHOCTH B OOYYEHHUH U C OCIA0JIEHHBIM 3I0POBBEM.

[IporpaMMma npenycmMaTprBaeT peaau3alnio JUYHOCTHO — OPUEHTUPOBAHHOTO U CUCTEMHO —
JEeSTEIIbHOCTHOTO MOIX0/1a.

[Tpu peanuzanuu NporpaMMbl HCTIONB3YIOTCS CAEAYIONIUE MeIarOrM4eCKUe TEXHOIOTHH:

— Pa3BUTHE KPUTHICCKOTO MBIIIICHHSI,

— UH(POPMAITMOHHO-KOMMYHUKATHBHEIE,

— pOOJIEMHBIE,

— MPOEKTHBIE,

— UTPOBBIE,

— TPYIIIIOBBIC.

1.4 PexoMeHIyeMO€e KOTMYECTBO YaCOB Ha OCBOCHHE MPOTPAMMBI TUCIIUILTHHBIL.

MaxkcuManbHOUW yueOHOW Harpy3ku cryaeHta 99 yacoB, B TOM dHCIE: 00s3aTeNbHOM
ayJIMTOPHOM yIeOHOM HArpy3KH CcTyieHTa 94 4acoB; CaMOCTOSITEILHON PabOTHI CTYACHTA 5 yacoB.

Y4eOHBIM IJIAHOM TIPETyCMaTPUBACTCS TPOBEIACHNE UTOTOBOW aTTeCTalluy B popme

TuQhepeHIIMPOBAHHOTO 3a4eTa.



2 CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCLIMITIVHBI

2.1 O6bem y4eOHOM MUCIUTUTHHBI U BUIBI Y4€OHOUW paObOThI

O6beM yueOHON IUCHMIUIMHBI W BHUIBl Y4eOHOW pabOTHl MpEACTaBIEHBI B TaOIUIE HUXKE.

Tabnuma — O0beM yueOHOM TUCITUTIIIMHBI U BUIBI y4eOHOU paboThI

Bug yuebHoii paboTh

O0Bem yacoB

MakcumManbHasi yueOHas Harpy3Ka (BCero) 99
OO0s3aTenbHast ayAUTOpHAs ydeOHast Harpy3ka (BCero) 94
B TOM YHUCIIE:

J1a00PATOPHBIC 3aHATHUS 20
MPaKTUYeCKUe paboThI 18
CamocrosTenbHas pabota o0yyarorierocs (BCero) 5
B TOM YHCIIE:

COCTABJICHMSI YPABHEHUI XUMHUECKUX PEAKLIUI 2
MOJrOTOBKA JOKIana (cooOlleHHs) MO 3asBICHHON Teme (Ansi OOydarommxcs ¢ 1
0CJ1a0JIEHHBIM 3I0POBBEM)

COCTaBJICHHE KOHCIIEKTOB 1
TectupoBanue 1

Urorosas arrectanus B ¢opMe 3aIIUTHI TTpoekTa B popme nuddhepeHInpoBaHHOTO
3ayeTa
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2.2 TemaTu4eckuii TUIaH U coJlepKaHNe y4eOHON TUCIIUIUTMHEI
Tabnuua — TeMaTH4ecKuil TIaH U coJepKaHnue Y4eOHOW AUCHUTUINHBI

Hanmenosanne O6wem | YpoBeHb
Copneprxanue yaeOHOrO MaTepuaa, 1abopaTopHble pabOThl U MPAKTHUECKHE 3aHATHS, CAMOCTOSTENbHAs pad0Ta CTY/ICHTOB.
pa3aenoB U TeM 4acoB | OCBOCHHUS
Pazpenl. Teoperuueckre OCHOBBI HEOPTaHUYECKOU XUMUH. 51
Tema 1.1 Cogaepxanue ydeOHOTO MaTepuana:
Teopernueckue 1) xumus—HayKa O BELIECTBAX,
ACIIEKTHl OCHOBHBIX 2) OCHOBHBIC TIOHATHS XHMHHU,
pa3aenoB XUMHUH. 3) 3aKOH MOCTOSHCTBA COCTABA,
OCHOBHBIE 4) 3akoH ABOTaJpO U CIICACTBUE U3 HETO, 5
XUMHYECKHE 5) 3akoH COXpaHEHHs MacChl BEIIECTB,
MOHATHS M 3aKOHBI 6) Permrenune 3a1a4 Ha OCHOBHBIC 3aKOHBI XUMUH,
XUMHH. 7) Tlepuoandeckuii 3aKoH u nieproanueckas cucrema JI. M. Menaeneesa B CBETE YU€HHI O CTPOCHUU aTOMa,
8) IlpHMHUIMI NOCTPOCHHMS EPHOIMUYESCKON CHCTEMBI IEMEHTOB,
Teopernueckoe 3aHsATHE:
«OCHOBHBIE XMMHYECKHE IOHITUS XUMHH» 4 1
«OCHOBHBIE 3aKOHBI XUMHUH»
IIpaktudeckoe 3anarue Ne 1
«Peienne 3a1au Ha OCHOBHBIE 3aKOHBI XUMHI) 1 2
Tema 1.2.
Crpoenne atoma u | CojepxaHue ydeOHOTO MaTepuana:
MEPUOANIECKHIA 1) Crpoenue aToma.
3aKOH 2) KsaHTOBBIE UKCIIA.
JI.1. Menneneesa. 3) Oo6ma xapaktepucTrka S — P — D — 371eMeHTOB, HX OHOJIOIHYECKAs POJIb.
4) Tpuuuwun [aymnu. 6
5) TlpuHUMI HAUMEHBIICH YHEPTUH.
6) DOnekTpoHHbIE KOHPUTYPAL[H ATOMOB JIEMEHTOB.
7) DHeprusi HOHU3AIMK, SHEPTHS CPOACTBA K DIEKTPOHY, JIEKTPOOTPULATEIBHOCTD, BAICHTHOCTD, CTEIICHb OKHCIICHHUSL.
8) Paamyc aToMa, OKHCITUTENHHO-BOCCTAHOBUTEIILHBIC CBOWCTBA.
9) IIporHo3upoBaHHE XMMHUYECKUX CBOHCTB B IEPUOAMYCCKOM CHCTEME M DJICKTPOHHOIO CTPOCHHS,
Teoperuueckoe 3aHATHE:
«[lepnonmueckuit 3akon .M. MenneneeBa. Otkpoitue J.M. MenneneeBsiM Ileproamueckoro 3akona. Ileprommdaeckmii
3aKkoH B ¢hopmynuporke /.. Menneneena.» 6 1

«CtpoeHue aToma u nepuonuyeckuit 3akod .M. MenneneeBa. ATOM - CIOXHasl YaCTUIIQ)
«[lepuoanyueckas TabIUIAa XUMHUYECKUX IEMEHTOB - rpaUuecKoe OTOOPaKCHHE IEPUOUYSCKOTO 3aKOHA.»




Tema 1.3.
XuMuueckas CBsI3b
U CTPOCHHUE
MOJICKYII.

Cozepxanre yueOGHOTO MaTepuana:

1) mnpuposa, KIaccupHUKaIus, IKCICPUMEHTATbHBIC XapaKTePHUCTHKA XUMHYECKOH CBSI3H,

2) MeXaHU3MbI 00pa30BaHUI XUMUYECKOH CBS3H,

3) momspHBIC U HEMOJSIPHAS KOBAJICHTHAS CBSA3b, JOHOPHO — aKIENTOPHAs, HOHHAS, METaJUTHYECKasl, BOJOPOIHAS CBS3b,
4) THOBI KPUCTAITHYECKUX PELIETOK,

5) mnporHo3upoBaHHe PU3MIECKUX U XUMHICCKUX CBOMCTB BEIIECTB, HCXOS U3 THUIIA XUMHUUYECKOH CBSI3H,

TeOpCTH‘IeCKOC 3aHATUC!
«oHHas XUMHYIECKast CBsA3b, KOBAJICHTHAA XUMHUYCCKas CBA3b, MCTAJIJIMYCCKAs CBA3b»

[Ipaktuueckoe 3anarue Ne 2:«Buabsl XUMUUYECKUX CBSI3EN»

Tema 1.4
Knaccugukarms
HEOPTaHIMYECKUX
COEUHEHUS.
KommnekcHsie
COEIMHEHUS

ConeprkaHne yaeOHOTO MaTepHaa;

1. Kunaccudukamus OKCHAOB, OCHOBAHHA, KUCIIOT U COJICH.

2. Tenermdeckas CBS3b MEXKAY KJIACCAMH HEOPTAaHHMYECKIX COCTUHCHHN.

3. Kiaccudukanus, ctpoeHre, HOMEHKIATypa, MOTydeHHE KOMIUICKCHBIX COCTMHCHUH, BUIBI XUMHUIECKOW CBS3HM B KOMILIECK CHBIX
COEIMHEHUSX.

4. CocraBieHue XUMHICCKUX POPMYJI, COSIUHCHHUI B COOTBETCTBHUHU CO CTEIICHBIO OKUCICHHS XUMUICCKHUX 3JICMEHTOB.

5. Cocrapiienue Gopmys, Ha3BaHWN, YpaBHEHHHA pEaKI[Uil, XapaKTePU3YIOIIMX CBOMCTBA M CHOCOOBI TOJYYEHHUS OKCHJIOB,
OCHOBAHUM, KHUCIIOT U COJIEH.

12

Teopernueckoe 3aHsATHE:

«ArperaTHble COCTOSHHS BEILIECTB U BOAOPOIHAs CBsI3b. TBeploe, XKHUAKOE 1 Ta3000pa3HOe COCTOSIHUE BEIECTB.»
«OKCcHABI ¥ UX CBOWCTBAY

«Kucnots! 1 ux coiictBa. KHCIOTBI Kak JIEKTPOJIUTHI, X KIACCH(UKALMS 110 Pa3INuHBIM ITPU3HAKAM.)
«OcHoBaHus U uX cBo¥cTBa.OCHOBaHUS KaK AJIEKTPOJHTHI, MX KIACCUPUKAIUS MO PA3TMYHBIM MPU3HAKAM. )
«Comm n ux cBoiictBa Cosnt Kak 37eKTposuThl. CollM CpeHNe, KUCIIBIE U OCHOBHBIE. »

10

CamocrosTenpHas padboTa:

CocTraBieHre MyJIbTUMEANHHBIX MTPE3SHTAIMIA 110 TEMe: CBOHCTBA KIIACCOB HEOPTAHUYECKUX COSTMHEHUN
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Tema 1.5

DneMeHTHI ConepxaHue yueOHOTO MaTepuana;
XMMHUYECKON
TEPMOAUHAMHUKHI 1. OcHoBHbIEC MOHATHS TEPMOJMHAMHKH.
2. TIlepBslif 3aKOH TEPMOTUHAMUKH.
3. TlonsTne o caMONpPON3BOIBHBIX MPOLIECCaX.
4. DHTpomHS.
5. BTopoii 3aK0H TEPMOIHMHAMUKH.
6. Omueprus ['ubd6ca.
7. 3axoH I'ecca.
8. Cnencrue U3 3aKOHA
TeopeTndeckoe 3aHATHE:
«Knaccudukanus XUMHUECKHX peakinii. Peakiiu coeTMHEHIIA, pa3ioKEeHUs, 3aMeIICHHs, 0OMCHA.»
«Karanurnueckue peakunu. TermnoBoit apdext xummdecknx peakuuid. TepMOXUMUYECKUE YPAaBHEHHS»
«O0patumble 1 HEOOpaTUMbIE peakui. XUMUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHHS. »
Tema 1.6 Coneprxanne yd4eOHOTO MaTepHana:
PactBopsl u  mx 1. Tlonstue o pacTBOPUMOCTH BEUIECTB U PACTBOPHTEIIE.
KOJUIUTaTUBHbBIE 2. Twunparnas teopus pactsopor [.11. MeHnzneneesa.
cBoiictBa. CriocoOsbI 3.  Bunsr pactBOpOB.
BBIPAKEHUS 4. Bopna kak paCTBOPHUTEINb.
KOHILICHTPALUX 5. PactBopeHue Kak (pU3MKO-XUMHUYECKHUIT IIpoLiecce.
pacTBOpoB 6. 3aBHCHMOCTb PACTBOPUMOCTH PA3JINYHBIX BEIIECTB OT MPUPOJIBI
7. pacTBOpHUTENs, TEMIEpPaTyphl U JaBICHUS.
8. IlomsaTue o0 MaccoBoii noie
9. H3ydeHue aiIrOpUTMOB PEUICHHS 33/1a4 10 TIPUTOTOBJICHHIO PACTBOPOB.
10. Pemenue 3amad 1o NpUrOTOBICHUIO PACTBOPOB.
Teoperuueckoe 3aHATHE:
«Bona. PactBopsl. PacTBopenue. MaccoBast 10711 paCTBOPEHHOTO BELLIECTBAY
Tema 1.7 Copepxanne yaeOHOTO MaTepHana;
Teopus ONEeKTPOIUTHI U HEITEKTPOIUTEL.
INEKTPOIIUTUUECKO OCHOBHBIE NIOJ0KEHUS TEOPUU INEKTPOIUTUIECKON JUCCOLUALINY.

H TUCCOIMAIIIH.

1
2
3
4.
5.
6
7
8
9

MexaHu3M QUCCONMAIlH KUCIIOT, OCHOBAHUM, COJICH.
IloHsTHE O CTENEHU M KOHCTAHTE JUCCOLHUAIIUY.
CuibHBIC U cTa0bIe AIICKTPOJIHUTHL

XUMHYECKUE PEAKIIUH MEXKAY AJIEKTPOIUTaAMHU.
MoutekysipHbIE, TIOJHBIE U COKPAIICHHBIE YpaBHEHUS.
[Ipu3Haku TedeHUs peakuii 0OMeHa 0 KOHIIA.

Boga xak cia0blif DJIEKTPOIHT.
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10. Ocobennoctu PAaCTBOPOB CUJIBHBIX JJICKTPOJIMTOB. Wonnas cuna DJICKTPOJIMTOB,

Teoperuueckoe 3aHATHE:
«DOnekrponuTtryeckas qucconuanus. CHIbHBIC U C1a0bIie 2IEKTPONIUThl. OCHOBHBIC MOJIOKCHUS TCOPUHU DIICKTPOITUTHICCKOM
JIACCOIIAALHIDY

JlabopaTopuas paboraNel:
«Peakuu HOHHOTO 0OMeHa»

Tema 1.8
I'unponus coneil.

ConeprxaHne yaeOHOTO MaTepHaa;

CymHocTh Iponecca THApoIn3a.

Tumnel ruaponumsa.

Crenenp ruaponusa.

@DaKTopBI, BIUAIONINE HA CTEIIEHb THIPOJIN3a.

CocraBneHus ypaBHEHUsI THAPOIIM3a COell, ompeeIeH s KUCIOTHOCTU CPEIbl,

arwbdE

Teoperndeckoe 3aHATHE:
«I'maponus conei»

JlaGopatopnast paboTaNe2:
«VcnipITaHMEe PACTBOPOB COJICH HHIUKATOPAMIDY

Tema 1.9
OKHCIUTENBHO  —
BOCCTAaHOBHMTEIHHBI
€ MPOIIECCHI.

Conepxanne yueOHOTO MaTepHana;
1. TlousaTHe O CTEIIEHH OKHCIIEHHS, 00 OKHUCIHUTENE, BOCCTAHOBUTEIIE, OKUCICHUH, BOCCTAHOBJIEHUH.
2. CunbHble OKHCIIMTENH, CUILHEIE BOCCTAHOBUTEIIH.
3. BemecTBa ¢ JBOICTBEHHBIMU CBOMCTBAMM.
4. Knaccudukanus OKHCIUTEIHHO — BOCCTAHOBUTEIbHBIX PEAKIIUH.
5. ®akTopHl, BIUIIONINE HA MTPOTCKAHNE OKUCIATEIEHO — BOCCTAHOBHUTEIBEHBIX PEAKITHIA.
6. Cocrasienne OBP, paccTaHoBKka KO3 (PHUIIIEHTOB METOIOM 3JIEKTPOHHOIO OaaHca.
7. YpasauBanue OBP HOHHO — 3JI€KTPOHHBIM METOJIOM.
8. IlpornosupoBanue nporekanus OBP.

TeopeTI/mecxoe 3aHATHC!
«OKUCIIUTEIIFHO — BOCCTAHOBUTEIILHEIC IpoueCChI. Crenenp okuciacHus. OKHUCINTEIb H BOCCTAaHOBUTEIb. BoccTaHOBICHUE N
OKI/ICHGHI/IC.MCTOH QJICKTPOHHOI'O OanaHca JJIs1 COCTaBJICHUA ypaBHCHI/Iﬁ OKHUCJIUTCIIBHO — BOCCTAHOBUTCIIbHBIX peaxunﬁ.»

HpaKTH‘ICCKOG 3anstue Ne3: ((I/I3yT-IGHI/IC OKUCJIUTECIBHO — BOCCTAHOBUTECJIbHBIX TPOLIECCOB.»
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Jlaboparopnas pabora Ne3:

N 2
«O0uIre cBOWCTBAa METAIIIOBY
JlabopaTopnas padoTta Ne4: )
«Pemenne sxcepuMeHTaNbHBIX 331a4 10 TeMe: «Hemeranmb
Paznen Ne2 Bronorus xak Hayka, METO/IbI HAYYHOT'O ITO3HAHMS 48
Tema 2.1 Coneprxanue yueOHOro MaTepuaia:
Xumudeckas 1 .xnerounas Teopus. JKU3HEHHBIN UK KIICTKH,
OpTaHM3aIH 2 .XUMHYECKHE 3JIEMEHTHI, BXOSIIHIE B COCTaB KJICTKH. Heoprannieckue BemecTBa KICTKH,
kaerku. Ctpoenue | 3. opraHuyeckue BemecTsa KIeTkH. CTpoeHne aMHHOKUCIOT. CTpOeHHE M CTPYKTYPHI Oelka,
KIIETKA 4 .ctpoenne, knaccuukanys, QyHKIUH JUIHIO0B, CTPOCHHUE, KIaccuukanus, QyHKIUH YTIICBOAOB,
5 . moHATHE O BUTAMUHAX, KJIACCH(UKALINA M POJIh BUTAMHHOB B opranm3Me. Ctpoernne cunre3 u pyakmmn JHK, PHK, AT® B
OpraHusMme,
6 .reHeTHYECKUI KO/ 12
7 . knerounble MeMOpansl. [{utonnasma. CtpoeHne 1 GyHKIMU OPraHOUI0B KIIETKH,
8 . ctpoenue u GpyHkmH spa Kietkd. CTpoeHue u poiib XxpoMocoM. Kapuortu,
9 .opMBbI KIIETOUHOM OpraHu3anuy (3yKaproThl, NpoKapruoThl). JKuBoTHas kieTka. PacTuTesnbHas KieTka,
10 . nexnerounbie GOpMbI KU3HU. BUpychl
Teoperndeckue 3aHATHS:
XuMndeckast opraHu3anys KjaeTkd. Heopranuueckue BeniecTsa KIETKH, 6
«Opranuueckue BeniecTsa Kietku. benkm», «Oprannieckue BeliecTsa KieTki. GepMeHThl 1 BATAMHHBD,
«Opranunueckue BeniectBa kieTku. ATD»,«CtpoeHue U QyHKINH yrIIeBOJOB U JIUIHIOBY,
JlaGopatopHoe 3aHsTHE Ne5: 5
HaO:roieHne KIIeTOK PacTeHUH U )KMBOTHBIX I10J] MUKPOCKOIIOM Ha FOTOBBIX IpenapaTax
JlaGoparoproe 3ansiTue Ne 6: 2
[TpuroroBieHne U ONKCAHKE MUKPOIIPENAPATOB KIIETOK paCTeHHUIH
IIpaktudeckoe 3ansaTue Ne 4. 2
«IIpuroroBieHne ¥ oNMcaHUE MUKPOIPENAPATOB KJICTOK PACTCHHI)
Tema 2.2 Coneprxanue y4eOHOTO MaTepHania:
WunuBuayansHOe 1 . noHsTHE MUTO3a, €T0 POJIb ISl OPTaHU3MOB,
pasBuTHE MOHSTHE Mei03a 1 ero poJib ISl OPTaHU3MOB,
opraHusMa (hopMHpOBaHUE MOJIOBBIX KIIETOK, 12

OILJIOJIOTBOPCHHUE,
JIOHATHE SMOPHOHALHOTO pa3BUTHs. CTaguu SMOPHOHAIBHOTO Pa3BUTHS,

2.

3.

4 . moHATHE U BUIBI OECIIONOT0 pa3MHOXKeHUS. [[OHATHE U BUIIBI IOJOBOTO Pa3MHOKEHUS,

5.

6

7 . IOHATHE ¥ OCHOBHBIC H3MEHEHSI, IPOUCXOSIINE B OPTaHU3Me, Ha CTaIUH MOCTIMOpHOHAIBHOTO pa3BuTHs. [IpsiMoe n Hempsimoe
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pa3BUTHC

TeopeTquCKHe 3aHATHA:

«HGHGHI/IG KIICTKHU (MHTO3))), <<(DOpMI/IpOBaHI/Ie TTOJIOBBIX KJICTOK», BUJBI PA3MHOKCHUS. OHJ'IO,HOTBOpeHI/Ie»,
((Z[BOﬁHOG OITIOAOTBOPECHUECY, 3M6pI/IOHELHLHOG Pa3BUTUCY,

((HOCT3M6pI/IOHaJ'H)HOG pa3BUTHC. OCHOBHEBIE 3aKOHBI Ppa3BUTHUA OPIraHU3MOBY,

Jlabopatoproe 3ansTHE No7:
CocTaBieHHE IPOCTEHITIX CXEM CKPEIUBAHUS

JlabopaToproe 3ansaTHE Ne§:
BbIsiBIIeHHE HCTOYHHKOB MyTareHOB B OKPYXaloIIeH cpefie (KOCBEHHO) M OIICHKa BO3MOJKHBIX TIOCIIC/ICTBHI MX BIMSHHS HA OPTaHU3M

JlabopaTtopHoe 3ansTHE Ne 9:
W3yueHne n3MEHINBOCTH

[IpakTuueckoe 3ansatue Ne 5:
Pemenne 3neMeHTapHBIX TEHETHYECKHX 33134

Tema 2.3
DBOJIIOIIOHHOE
yuenue Y.JlapBuHa

Coneprxanne yd4eOHOTO MaTepHuana:

1 .mcTopus pa3BUTHA HBOJIOIMOHHEBIX Hael. /loka3aTenbcTBa 3BOIIONH,

2. TIPEeAIOCHUTKY IS CO3AaHus 3BomonnonHoi Teopun U.JJapsunom. OcHOBHBIE monoxeHus Teoprn Y.J{apBuHa,

3. HMCKyCCTBEHHBIH 0TOOp. Bumbl nckyccTBeHHOTO 0TOOPA,

4. ectecTBeHHBIH 0TOOP. DOPMBI €CTECTBEHHOTO 0TOOPA. [IPHUCIOCOOICHHOCTD KaK Pe3yJIbTaT ICHCTBHS €CTECTBEHHOTO 0TOOpA,
5. 6opb0a 3a cyniecTBoBaHKe. Bubl 00pbObI 3a CylIeCTBOBaHUE

12

TeopeTnueckue 3aHATHSA:

«MckyccTBeHHBIH 0TOOp. BHIBI HCKYCCTBEHHOTO 0TOOpay,

«EcrectBennslit 0T60p. @opmbl ecrecTBeHHOT0 0TOOpa. [IpHCcoco0IeHHOCTh Kak pe3ysbTar JeUCTBHSI ecTeCTBEeHHOro oTbopa. boprda
3a cylecTBoBaHNEe. Busl 60pb0bI»,

Jlabopatoproe 3ausTre Ne 10:
«Omnmcanne ocobeid Bua o MOp(}hoIorHIecKOMy KPUTEPHIOY

IIpaxTraeckoe 3amsTue Ne 6:
BpIsiBJIeHHE U3MEHYHMBOCTH y 0co0eil 0JHOro BHIa

IIpaktuueckoe 3ansatue Ne 7:
BrrsiBnenue npucrnocoOieHuid y OpraHu3MoB K cpezie O0uTaHus

CamocrosrenbHas paboTa 00yJaIOMIIXCS:
Coobmenne «[IprcrnocobIeHHOCTh KAMYAaTCKUX )KHBOTHBIX K Cpeie OOUTaHUS
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Tema 2.4
OCHOBBI DKOJIOT' U

CozepxaHue y4eOHOrO MaTepHUara:
1. mousiTHe K0J0ru. DKojaorudeckue haxTopsl. THUIIBI SKOJOTHUYECKUX B3aUMOOTHOIIECHHH,
IKOJIOrHYeCcKre cucTeMbl. CTPYKTYpa M CBOHCTBA 9KOCUCTEM. DKOJIOTHYECKUE HUIIIH,

2.
12
3. cykmeccuu. ATponeHo03bl. DKOCHCTEMA TOPOJIOB,
4 . nuIeBbIe LETH
TeopeTuueckue 3aHATUA:
«QKOJOTHA. DKOJIOTHIECKUE (PAKTOPHI. DKOIOTHIECKHE CHCTEMBI», 4
«MexBHI0BbIE B3aMMOOTHOUICHUsI B 3KocucTeMe. CyKiieccuu. ATpoIieHO3bI,
IIpaxTuueckoe 3ansaTue Ne 8:
CocTtaBiieHHE CXeM epeaun BEIIeCTB U SHEpTUH (Iienel MUTaHus) 2
ITpakTHyeckoe 3ansTHe Ne 9: 2
BrIsiBiIeHUE aHTPONIOT€HHBIX U3MEHEHUN B 3KOCUCTEMAX CBOEH MECTHOCTH
IIpaxtruyeckoe 3anarue Ne 10:
CpaBHHTENbHAS XapaKTEePUCTUKA IPUPOTHBIX 3KOCUCTEM H arpO3KOCHCTEM CBOEH MECTHOCTH. 2
CamocrostenbHas padora: CamocrosTenbHas paboTa 00y4Jaronmxcs:
Coobmenne «YHUKaIbHas dkocucteMa KaMmyatkmy, 2
Coobmmenue « [IpuMeHeHne 3KOIOTHUECKUX 3HAHUH B MPAKTUUECKOM NEITEIILHOCTH YeJIOBEKa)
Bceero: | 99
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3 YCJIOBUA PEAJIM3ALIUU TTPOT'PAMMBI IV CLIUTTJIIMHBI

3.1 TpeboBaHUs K MUHUMAJILHOMY MaTEpUAIbHO — TEXHHYECKOMY 00eCrieueHUI0

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYHS y4eOHOTO KaOWHETa XUMUU.

O06opynoBaHue yueOHOro KabuHeTa:

Mebenpr u cranuoHapHoe 00OpyAOBaHHE: JIEMOHCTPAIMOHHBIM CTOJ, JOCKa ayduTOpHas,
J0CKa WHTEPAKTUBHAs, KHIDKHBIA mIKad, mkad s XUMHUUECKUX PEaKTHBOB, MIKaQ I XUMHUECKOU
nocynel, ceid, mkad BHITSHKHON, MOMKa yHHBEpCalbHas, CTOJN JUIi BECOB, CTOJ JJs MPHOOPOB, CTO
MpernojaBaTesIbCKUii, CTOJ JTabOpaTOpHbBIN, CTOJ AJisi J1abopaHTa, CTON A KOMIIBIOTEpa, CTYN JUIs
nabopaHTa, CTyN Ui MpenojaBaTess, CTyl Uil CTyJIeHTa, TabypeTKa labopaHTa, Tym0a C SUMKaMu 1
JBEpIICH, Kad — CTEIUIaK.

JlaGopaTopHoe oOopyaoBaHue, anmapatbl U TPUOOPHI: OaHs BOJASHAs, BEChl aHAJTUTHYECKHUE,
JTUCTHIUISTOP, TEXHOXUMHUYECKHE BEChI, XOJNOIWIBHUK OBITOBOM, IIKAa() CYMIMIBHBIM, OTHETYIIUTENb,
KOHTEHHep JJI PeYyHOro Mecka, KaHUCTpa sl TUCTHILIMPOBAHHOW BOBI, IITATUBBI METAILTUYECKHE,
OCHAIIIEHHBIE HA0OPAMH JIATIOK M KOJICH, CYIIMJIKA JUIsl CTEKJITHHOW TIOCY/IBI.

JlaGopaTopHbIe NPUHAUICKHOCTH M JAOOpaTOpHAs IMOCYAa: anTedka Uil OKa3aHWs IEepPBOU
MEIUIIMHCKOW MOMOIIM NpU 0Korax, mopesax, Oymara unaukatopHas yHuBepcanbHas (100 monocok),
Oymara QuibTpoBalibHasl, BaTa TMTPOCKOMHYECKAsl, BEIPO MOJMITUICHOBOE C KPBIIIKOW, JepiKaTelnn
IUIE TPOOMPOK, epul TOCYAHBIH, epIl MpOOMPOYHBIN, KapaHAall M3 BOCKAa IO CTEKIy, Habop
XO3SICTBEHHBIX HMHCTPYMEHTOB, TAJlOYKW CTEKJISIHHBIC, THHIET, TNPOOKH pPE3UHOBHIE (Pa3HOTro
IMaMeTpa), pPEe3UHOBBIE MepyaTKH, CeTKa acOecToBas MeTauIMdecKas, CIUPTOBas TOpesKa, Ta3
MOJIMATUIICHOBBIN, TPYOKH cTeKIsiHHbIE (d=4MM), hapdopoBbie TPEyroIbHUKH, IITATUBBI 11 IPOOUPOK
Ha 10 rHe3x, mmarenu MeETAJUIMYECKHe, JIOKKH IUIACTMACCOBBIE JUIS CHIMyYUX PEAKTHBOB,
MUKpOILIIaTeNlb, Npodupku 1adbopatopHsie (10Mi), cTakaHbl XUMHUYECKHE ¢ HOCUKOM (50 MiT), cTaKaHBbI
xumuueckue ¢ HocukoM (100 mi), crakanbl xumuyeckue co mkaiaon (400 mi), KoaObl KOHHMYECKHE
Opnenmeriepa (250 ™), BOpoHKa CTekJsHHas koHuueckas (d=75), Om0KC, CTakaHUYUKH MAJIs
B3BCIIIMBAHMS, CKJISIHKH it peakTuBoB (500 mi1), sKCHKATOp, CKISIHKM Il peakTuBoB (250 wmui),
CKISHKUA ¢ TyOycoMm (2000 mut), konObl muiockogoHHBIE (250 mut), KoaObl miockogoHHble (500 M),
KOJIOBI TIIOCKOAOHHBIE co numdom (250 mi), koaObl mIockogoHHBIe co numdom (500 mm), crekna
YacoBBIE, KPHUCTAJUIN3ATOp, TPYOKH XJOpKalblMeBble (MIMHOM 125 MM), mpenMeTHblE CTeKIa,
dapdopoBas gamma, ctynka dpaphopoBast ¢ IECTUKOM (86 MM).

TexHUYECKHe cpencTBa 0OyIEeHUs: KOMITBIOTEDP, MYJIbTUMEINA CHCTEMA, JOCKa.

WHCTpYKTUBHO — HOpMATUBHAS TOKYMEHTAIIHS .

1. TocynapctBeHHble TpeOOBaHMA K COAEPIKAHUIO M YPOBHIO IMOJTOTOBKH BBITYCKHUKOB ITO

CIICHHUaJIbHOCTH
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2.  3akonbsl  Poccuiickoii =~ ®Penepanuu, IlocTaHoBIEeHHWS, MOpHKa3bl, HHCTPYKIIUH,
nHpOpMallMOHHbIE TNHChbMa MuHHCTEpcTBa OOpa3oBaHusi M Hayku Poccuiickoit ®enepanuu u
MuHucrepcTBa  34paBOOXpaHEHUs M couuanbHOro  passurus  Poccuiickor — 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 JOKyMeHTaLUs:

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. 00beMHbIE BOCIIPOU3BEICHNS HATYpaIbHBIX OOBEKTOB: MaKeThl, MOJIEIIN;

3. KOMITBIOTEPHBIC IPOTPaMMBI (00yUJaIOIUE ¥ KOHTPOIUPYIOIIHE);

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

3.2 UndpopmannonHoe obecreueHre o0yueHus:

[Tepeuens pekoMeHyeMbIX yueOHbIX U3AaHuil, 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 00pazoBaHue. O01IEe00pa30BaTENbHBIC TUCITUTIIINHEI);

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

JIOHOJ'IHI/ITeJ'H)HI)Ie UCTOYHUKU:
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1. Epoxun HOpuit MuxaitnoBuu. COOpHHK 3a/1a4 ¥ YIIPAKHEHUH 110 XUMHUH

(c numakTUYecKuM Matepuanom): Yuebnoe nocodbue mis cryaentoB CIIO /KO.M. Epoxun, B.W.
®ponos - M:U 3. uentp «Axagemus», 2011.— 304c.;

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

3. Acradnena Jlrommuna CepreeBra. Dxkosorunueckas xumus: yaeOHuk/JI.C.;

AcrappeBa- MockBa: ACADEMICA, 2010.-223c.: un. — (Cpenmnee mnpodeccruoHaabHOe
o0Opa3oBaHue);

3 I'abpunsa O.C. Xumust: YueOnuk st ctya. cpen. npod. yueo. 3apenennit/ O.C.I"abpuensn —

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

6. Anacracosa JL.IL., Kyumenko B.C. buonorus. CoopHuk 3amanuii. — M.: JIpoda, 2002;

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

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

9. [llaxoBuu B.H. O6mias ouonorus. YueoHoe nmocodue. — Munck: Kumxusiid J{om, 2006;

CaiiThl B CE€TU UHTEPHET:

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

2 OOpazoBarenbHBIE  MOpTANbl HW  caitel  (DJEKTpOHHBIA  pecypc) —  Pexum

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

4 KOHTPOJIb X1 OIIEHKA PE3VJIbBTATOB OCBOEHMA JUCHUITJIMHBI

KOHTpOHB " OIICHKA PC3yJIbTAaTOB OCBOCHHUA JUCHUINIMHBI OCYHICCTBIIACTCA IPCIIOAaBaTCiIicM B

BBIIIOJIHCHHUA CTYACHTAMH HHAWBUAYAJIbHBIX 3a,Z[aHI/II71, IIPOCKTOB, HCCHCHOBaHHﬁ.

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 BEIICCTBA 10 TPHUBHAJIBHON WIH
MeXTyHAapOJHOW HOMEHKIIAType,

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 U
OpPTaHWYECKUX COCAWHCHHIA, CTPOCHHE W XHMHUYECKHE
CBOMCTBA M3YYECHHBIX HEOPTaHMYCCKUX W OPTaHHYECKHIX
COCIUHEHHUM,

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

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

MPOBOJIUTH:  CAMOCTOSITETIFHBI ~TMOUCK  XUMHYECKOU
“HpOpMALUH c HCTIOJTh30BaHUEM Pa3THIHBIX
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: U3Y4EHHBII Marepuan co cBOEH
podeCCHOHANBHOM JeSITENIbHOCTBIO;

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

UCTOJB30BaTh MPHOOpPETCHHBIC 3HAHWUS W YMCHHA B
MPAKTUICCKOM IEATETbHOCTH U MIOBCETHCBHOM JKU3HU,
JUIL OOBSCHCHHS XUMHYCCKUX SIBICHUH, MPOHUCXOISIIIX
B IIpUpOE, OBITY U Ha IPOU3BOJICTBE,

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 OPraHW3M 4YelOBeKa U JIPYTHe
JKUBBIC 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,
COCTaBJI€HHE cXeM M  Talmun, 3ammra
pedeparos, Ipe3eHTaIHi, IPOSKTOB

a TaKXKeC
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15)
16)
17)
18)
19)
20)

21)
22)

23)

1)

BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM,
MIPUTOTOBJICHUSI PAacTBOPOB 3aJlaHHOW KOHIICHTPAIIMH B
OBITY 1 Ha TIPOU3BOJICTBE,

KPUTHUYECKOH OLEHKH JOCTOBEPHOCTH XMMHYECKOM
HHPOPMALINH, TOCTYTAIOMIEH U3 pa3HBIX HCTOYHHUKOB,
pemaTh AIeMeHTapHbIe OMOJIOTHIECKIe 3a0auH;
COCTaBIIATH CXEMBI OMOJIOTHUECKUX IPOIIECCOB;
WCIONIb30BaTh MOJYYEHHbIE 3HAHUS B IOBCEAHEBHOH M
npoQeCCUOHANBHOM NeSITeIBHOCTH;

aHAITM3UPOBATh U JIaBaTh HAYYHOE OOBSICHCHUE SBJICHUAM
U Ipolieccam, MPOUCXOSIINUM B IPUPOJIE;
aHANM3UPOBATH U CTPOUTH PA3IUYHBIEC THIIOTESHI;
IOJIXOUTH paluoHaIbHO K HCIIOJIb30BAHUIO
OKpYXarolleu cpenpl.

OKa3aHWe TICPBOM TIOMOIIM TIPH TPAaBMATHYECKHUX,
MPOCTYAHBIX 3a00JEBAHUAX, OTPABICHHH NHUIIECBBIMU
TIPOAYKTaMU;

B pesynbrare ocBoeHUs yUeOHOM TUCITUTUIMHBL « X AMUS»
00yYarOIIHIACS TOJKEH 3HATh:

BaXHEUIINE  XMMHYECKHE  MOHATHS:  BEIICCTBO,
XUMUYECKHUN 3JICMEHT, aTOM, MOJICKYJIa, OTHOCUTEIbHBIC
aTOMHasi U MOJICKYJISIpHAs MAacChl, HOH, AJUIOTPOIHS,
W30TOIBI, XUMUIECKasl CBA3b, DICKTPOOTPUIATEIHHOCTB,
BaJICHTHOCTh, CTENCHb OKHUCICHUSA, MOJb, MOILIpHAsS
Macca, MOJSIpHBIA 00BEeM Ta3000pa3HBIX  BEIIECTB,
BEIIECTBA  MOJEKYJSIPHOTO ¥  HEMOJCKYIIPHOTO
CTPOCHHUS, PACTBOPHL, DJIEKTPOIUT W HEIJICKTPOJIHT,
SJEKTPOIUTHYCCKAS ~ JUCCOLHUANNSA, OKUCIUTENb |
BOCCTAaHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHE,
TeioBod 3((dEeKT peakiuh, CKOPOCTh XHUMHUCCKOM
peakiuu, KaTajns, XHUMHUYIECKOE paBHOBecHE,
YIOACpOaHBI  CcKkejieT,  (YHKIHMOHAIbHAS  TpyIa,
HU30MEpHsl, TOMOJIOTHS;

2) OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS MAacChl BEIECTB,

3)

MIOCTOSTHCTBA COCTaBa BelIecTB, [leprmonnveckuii 3aKOH
J.N. Menneneena;

OCHOBHBIC TECOPUH XWMHH; XHUMHYCCKOH CBS3H,
JIEKTPOITUTHICCKOM JIACCOLUAIIUH, CTPOCHUS
OpPTaHHUYECKUX U HEOPTaHUIECKUX COCTUHECHUH;

4) BaxHeHmIMe BemeCTBA U MaTepHajbl: BaKHEHIIIHE

METalbl M CIUIaBbl, CEpHas, COJIsHas, a30THas |
YKCyCHash KHCJIOTBI; OJaropofgHble Ta3bl, BOXOPOL,
KHCJIOPOJ, TAJIOTEHBI, IEJIOYHbIE METaJUIbl; OCHOBHBIE,
KUCJIOTHBIE M aM(OTEepHbIE OKCHJIBI ¥ THUAPOKCHIbI,
LIEJIOYH, YIJIEKUCIBIA U YrapHbIM Ta3bl, CEPHUCTBIN Ias,
aMMHaK, BOJA, NMPUPOJHBIM ra3, MeTaH, 3TaH, JTHIIEH,
alleTWICH, XJIOPHJ HATpUsl, KapOOHAT W TUIpOKapOOHAT
Harpusi, kKapOooHaT u (ocdar Kaabuus, OEH30JI, METAHOI
W DJTaHOJ, CIOXHbIE  O3QUPHl, OKUPBL,  MBUIA,
MOHOcaxapuabsl (TJIIOKO3a), Jucaxapuabl (caxaposa),
nonucaxapuasl  (KpaxMal M LEJUII0j03a), aHWIIMH,
AMHHOKHUCIIOTHI, Oenku, HCKYCCTBEHHBIC u
CHHTETHYECKHE BOJOKHA, KAy4yKH, TJIACTMACCHI;

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)

OMOIIOTHYECKHE TEPMHUHBI U 3aKOHBI

CBOWCTBA ¥ MIPHU3HAKHA )KUBBIX CHCTEM;

CTpoeHHe W  (QYHKIUH  OHONOTHYECKHX  CHCTEM
(opranmueckrie W HEOPTaHWYECCKHE BEIECTBAa KIIETKH,
KJICTKAa, OpraHu3M, MOMYJSALUs, BHJ, OSKOCHUCTEMA,
ouochepa);

MHOT000Opa3ue JKHBBIX OpPraHM3MOB M WX pOIb B
MIPHUPO/IC;

CYIIHOCTh OHMOJIOTUYECKUX IMPOIECCOB M HUX 3HAYCHUC
(posib  OPraHUYECKUX M HEOPTaHUYCCKUX BEHICCTB B
KJIETKH, IUTACTUYECKU I oOMeH, (dotocunTe3,
SHEpPreTHYeCKuii OOMEH, XEeMOCHHTE3, (HOpMHUpOBaHHE
MOJIOBBIX ~ KJIETOK,  TPOIECCHl  MPOTEKAIIHNe B
TIOTTYJISATUSX, BHI000pa3oBaHue, TIPOIECCHI
MIPOTEKAIOIINE B YKOCHCTEMAX );

JIOKa3aTeNbCTBA IBOJIONMH, Buapl or6opa. Hanpasienus
u 3aKOHOMEPHOCTHU SBOJIIOI[HH. CoBpeMeHHBIC
NpEeACTAaBJICHHUA O MNPOUCXOXKACHUM KU3HU Ha 3CMJ'IC, B
TOM YHCJIC CTaIUH aHTPOTIOTCHE3a.

OCHOBHBIE TOHATHS TEHETUKH. 3aKOHBI MeHmens u
MopraHa. BI/IL[I)I HU3MCHYMBOCTU UX DPOJIb B MOABJICHUU
HOBBIX BHIOB. Buapl Myrammii ux 3HadeHWe i
spomon.  OCHOBHBIE MeTOAbl cenekuuu. Obmactu
HCTIOJIB30BAaHUS METOJIOB CEIICKITUH.

Bus! pasMHOKSHHS W pa3BUTHSI OpTaHU3MA.
9KOJIOTHYECKHE 3aKOHBI M TEPMHHBI, SKOJIOTHICCKHE
(dakTopsl, THUOBl B3auMOOTHoIIeHWH.  CTpykTypa u
cBO¥icTBa  dJKoyormueckux  cucreM.  CyKIeccHu.
Okonoruveckue mnupamunsl.  buocdepa. Hoocdepa.
buonuka;

BIMSHAC 4YEJIOBEKAa M OKPYXKaoIIeH cpeasl Apyr Ha

Aapyra,

BIMSIHAE BPEIHBIX MPHBBIYCK, CTPECCOB, OAKTEPHATBHBIX U
BUPYCHBIX 3a00JICBaHUII Ha OpraHu3M YeioBeka. Mepbl
npoQUIaKTUKK  OTPABICHUH,  BUPYCHBIX W JPYIHX
3a00JIEBaHUI.
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