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1.IHOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMmma 0611€00pa30BaTEIPHON YICOHON AUCIUTUIMHBI « XUMUSD)
npeaHa3HadyeHa Juisi u3ydeHus: Xumuu B CTpoutenbHOM oTaesieHud Kostemka XKKX,
IIpU peayi3aIiui 00pa30BaTEeIbHON MPOTPAMMBI CPEIHETO 00IIero oopa3oBaHUS B
npenesiax OCBOCHUS OCHOBHOW mMpodeccHoHaNbHOM 00pa30BaTeIbHOM MPOrpaMMbl
CIIO (OIIOII CIIO) no nmpodeccuun 08.01.31 DyeKTPOMOHTAKHHUK JIEKTPUUECKHUX
CeTell M 3NeKTpoo0OpyAOBaHUS Ha 0a3e OCHOBHOTO 00IIero oopa3oBaHms.

PabGouass mnporpamma yudeOHOTO TmpeameTa «XuMmus» paszpaboraHa B
COOTBETCTBUM C DefepalibHBIM TOCYAapPCTBEHHBIM OOpa30BaTENIbHBIM CTaHIAPTOM
CpelHero oOmero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHCTEPCTBA
oOpazoBanus W Hayku Poccuiickort ®Deneparuu ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MunuctepctBoM roctutinu Poccuiickoit @enepanuu 7 urons 2012
r., perucrpauroHHbslii Ne 24480). IlpukazoM MuHucTEpCcTBa MPOCBEIICHUS
Poccuiickoii @enepaunn ot 23.11.2022 No 1014 «OO6 yrBepxkaeHun (denepanbHOU
o0pa3zoBaTeIbLHON MPOTpaMMbl CpeHETO 001Iero oOpa3oBaHus» (3aperucTpUpPOBaAH
22.12.2022 Ne 71763).

Conepxanue MporpaMmbl y4eOHOW JUCHMIUIMHBI «XUMUS» HAMpaBJICHO Ha
JNOCTH)KEHHE CIEAYIOIIMX LEee:

- dbopmupoBaHue y O0OydYarouuxcsi yMEHHs OIICHHMBAaTh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS JIJIsl KOXKI0TO YEJIOBEKa;

- dopMHpoBaHUE Y 00YUYaAIOIMIUXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U
pOJIM XUMHUHM B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MHpA;
YMEHUSI OOBICHATH OOBEKThI M TMPOIECCHI OKpYXKaloleh JIeHCTBUTEILHOCTH:
MIPUPOJHOM, COLMATIBHOW, KYyJIbTYPHOM, TEXHUYECKON CpEIbl, — HCIIOIb3Ys IS
ATOTO XUMUYECKUE 3HAHUS;

- pa3BuUTHE y OOyYaromuxcs yMEHUH pa3nuuaTh (AaKThl U OICHKH,
CpaBHUBATh OIIEHOYHBIC BBIBObI, BUACTh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b
KpUTEPUEB C ONPENETEHHOM CHCTEeMOW LEeHHOCTeH, (OpMYIUpOBaTh W

000CHOBBIBaTh COOCTBEHHYIO MO3HIIHIO;



- mpuoOpeTeHrne O0y4aroUIMMUCS OMbITa Pa3HOOOPA3HOW AEATEIbHOCTH,
NO3HAHMWA W CaMONO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOLIMX YHUBEPCAJIbHOE
3HAUEHUE NJIsl Pa3JIMYHBIX BUAOB JACSATEIBHOCTU (HABBIKOB pEIICHUS MPOOiIeM,
OpPUHATHA  pPEIIeHWH, ToMcKa, aHaiM3a W 0o0paboTku  uHbOpMauy,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUMN, COTPYITHUYECTBA, O€30MacHOTO

oOpallieHusl ¢ BEIIECTBAMH B ITOBCETHEBHOMN KU3HM).

2.0BIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA

XuMHUsi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOEHUH, CBOMCTBAX U
IOpEeBpPALICHUSIX, 3HAYCHUM XUMHUYECKHX BELIECTB, MAaT€pHaOB U MPOIECCOB B
MPaKTUYECKOH JESITEIbHOCTH YeJIOBEKA.

Copepxanne  0011€00pa30BaTENbHOIO  yuyeOHOro  mpeamera  «XHUMHUD»
HaIpaBJICHO HAa YCBOEHHE OOYYaIOIIMMUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOPUM
XUMHH, OBJIAJICHUE YMEHUSAMU HAONIOAaTh XUMHUYECKUE SIBICHUS, MPOBOAMTH
XUMHYECKUN SKCIIEPUMEHT, IPOU3BOJUTH PacUeThl HA OCHOBE XMUMHUYECKUX (POpMYI
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM.

B npornecce nzydyenus XumMuu y o0y4aronuiuxcs pa3BUBaIOTCS I03HABATEIbHBIC
UHTEPEChl U HHTEIICKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
npUOOpeTEeHNs] 3HAHUN 10 XUMHH B COOTBETCTBUHU C BO3HHKAIOUIMMH KHU3HEHHBIMHU
npobsieMaM, BOCHHUTHIBAETCS OEpexHOe OTHOUIEHHS K MpHUpOjAe, MOHHUMaHUE
3I0pOBOT0 00pa3a KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKICHUS SIBICHUN, HAHOCSIINX
Bpell 3J0pPOBBI0 M OKpyXkaromen cpeae. OHM OCBaMBalOT IPUEMBI I'PAMOTHOTIO,
0€30I1aCHOr0 KCIOJIb30BAHUS XUMUYECKUX BEIECTB U MaTepUajoB, IPUMEHSEMbIX B
OBITY, CETCKOM XO035MCTBE U HA TPOU3BOJICTBE.

B mpodeccuonanpHpix 00pa30BaTEIbHBIX OpraHU3aLUAX, PEATU3YIOLINX
o0pazoBaTeIbHYIO MPOrpaMMy CpeIHero o0111ero 0opa3oBaHus B Mpejiesiax OCBOSCHUS
OIIOII CIIO na 6a3e 0CHOBHOTr0 001Iero 00pa3oBaHusi, y4eOHbIN NpeaMeT « XuMUs»
u3ydaercs Ha 6a3oBoM ypoBHE PI'OC cpeanero odiero o6pa3oBanus, OCHOBBIBACTCS
Ha 3HaHUSIX OOYYarOUIMXCs, MOJYYEHHBIX NpPU H3ydyeHUU (U3UKHU, OHMOJIOTHH,
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reorpaduy, MaTEMAaTUKH B OCHOBHOH IIIKOJIE.

Peanuzanmst MEeIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalii MBIIUIICHUS, KaK aHajiu3 U CHUHTE3,
0000ImeHne ¥ KOHKpPETH3als, CpPaBHEHWE W AaHAJIOTHs, CHUCTEMaTU3alus |
KJIacCU(UKaIIHSL.

N3yuenne xumuu B TPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3alUsX,
peanu3yronmx 0o0pa3oBaTEIbHYI0 MPOTrpaMMy CpEIHEro oO0Iero ooOpa3oBaHHS B
npeaenax ocoeHuss OIIOIT CIIO Ha 6a3e 0OCHOBHOro 00IIero 00pa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHMOCTU OT MPOQUiIs NPOoPECCUHOHATBHOIO 00pa3oBaHMS.
DTO BBIpaXKaeTcsl B COJEpPXKAaHWU OOYyYECHHS, KOJMYECTBE YacOB, BBIJCISEMBIX Ha
U3YYCHUE OTJEIBHBIX TEM MPOrpaMMbl, TTyOWHE KX OCBOCHHUS OO0YYaIOIUMHUCH,
o0beMe MW  XapakTepe MPAKTUYECKUX  3aHITHH, BHUJAX  BHEAYJUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

B nmnpouecce wu3ydeHUsT XUMHUHM TEOPETUUYECKHE CBEICHUS JOMOJHSIOTCS
JEMOHCTpalUsIMU, J1a0OpAaTOPHBIMU  ONBITAMU W NPAKTUYECKUMHU  3aHSTHUSIMHU.
3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY O3KCIepuMeHTy. OH OTKpBIBAET
BO3MOXXHOCTh (DOPMHUPOBATHh y OOYYAIOIIUXCS CIEHUAbHBIC MPEIMETHBIC YMEHUS:
paboTaTh ¢ BENIECTBAMH, BBIMOJHATH MPOCTHIE XUMHUYECKUE OMBITHI, YYUTH
0e30macHOMY U JKOJIOTHYECKH TPaMOTHOMY OOpalieHHuI0 C  BEUIECTBAMH,
MaTepuajiaMH U Mpolieccamu B ObITY U Ha MPOU3BOJICTBE.

B mnpomecce wusydeHuss XuUMuUM BaxHO (HOpPMHUPOBATH HHODOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyuaromuxcsi. [losTomy mnpu opraHuzaldu CamMOCTOSITEIBHOM
paboThl HEOOXOAUMO AaKIEHTHUPOBATh BHUMAHHME OOYYaIOIIMXCS Ha TIOUCKE
uHdopmauu B CpeAcTBaX MaccMmenua, MHTepHere, y4eOHOM W CHEIMabHOU
JUTEpaType C COOTBETCTBYIOITUM O(DOPMIICHUEM U MPE/ICTABICHUEM PE3yJIbTaTOB.

[Ipu orbope comepxkaHusi y4eOHOTO TMpeaMeTa «XUMHsD HUCIOJIb30BAH
MEXIUCITUTUTMHAPHBIN TOIX0/, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIHECs JTOKHBI
YCBOUTH 3HAHUS U YMEHUsI, HEOOXOAUMbIC i1 (hOPMUPOBAHUS €IUHOU 1ETOCTHOM

€CTECTBEHHOHAYYHON KAapTHWHBI MHUpa, Ompeenstoneii (GopMupoBaHre HAyYHOTO



MUPOBO33pEHUS, BOCTPEOOBAHHBIC B KU3HU U B MPAKTUYECKON IEATEIBHOCTH
N3yuenue o61eo0pa3oBaTebHON yueOHOro nmpeameTa « XuMUsD) 3aBepIaeTcst

NIOJIBE/ICHUEM HUTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOUHOM aTTecTaluu

cryaertoB B mporecce ocBoeHusi OIIOIT CIIO ¢ momydeHueM cpemHero oO0Iero

obpazopanus (ITTIKPC).

3. MECTO YUYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE

VYueOHsbIit npeaMeT «XUuMUs» SBISIETCS 00513aTeIbHOM YYECOHOM TUCITUILIIMHOM
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW mMpodeccuoHaabHON 00pa30BaTeIbHOM
porpamMMbl cpeaHero npodeccruonansHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ moiydeHueM cpensero ooOmero oopazoBanusa (ITIIKPC) c yderom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOr0 00pa3oBaHus.

B yue6npix mnanax [MITKPC mecto ydyeOHOro mpeamera « XMMUs» B COCTaBe
00s13aTeNIbHBIX YUYEOHBIX TPEAMETOB, 00s13aTEIIbHBIX /11 OCBOEHHUS TEXHOJIOTHYECKOTO

npoduist mpohecCUOHATBLHOTO 00pa30BaHUsI.

4. PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJMETA

OcBoeHHME colep)KaHUS Y4eOHON JUCIUIUIMHBI «XHUMHs» 00eCIeurnBacT
JTOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JIUYHOCMHBIX:

JI1 4yBCTBO TOPJOCTU U YBAKEHUS K UCTOPUH M JTOCTHKEHUSIM OTEYECTBEHHOM
XUMHUYECKON HayKW; XUMHUYECKH TPaMOTHOE IIOBEJCHHE B MpodecCuoHaIbHOM
NESATETLHOCTH U B OBITY MPU OOpAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepHATIAMH
U TIPOIIECCaMU;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATU(UKAIIUU B
n30paHHOW TpodecCHOHANBEHON IeATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYCCKUX KOMIIETCHITUH B ATOM;

JI3 ymeHue HCHOJIb30BaTh JOCTHXKEHHUSI COBPEMEHHON XUMHUYECKOW HAyKH M

XUMHUUYECKUX TEXHOJIOIUi JJIs  ITOBBIIICHUSA COOCTBEHHOTIO HHTCJUICKTYAJIBbHOTO



pa3BUTHUS B BEIOpaHHON NPO(ECCHOHATBHON AeSITEIbHOCTH;

MemanpeomenHbix:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IIO3HABATEIBHOM JEATEIBHOCTH MU
OCHOBHBIX HWHTEJJICKTYaJbHBIX ONepanuil (MOCTAaHOBKHU 3a1aud, (HopMyIHpOBaHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHMsI, 0000IIEHNs, CUCTEMAaTU3allU1, BBISIBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
pEIICHHUs] TOCTaBJIEHHOM 3aJayd, IMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMSA
(HaOnroieHNs, HAYYHOIO SKCIEpUMEHTAa) JJIsi M3YyYEHUs pa3iIUudHbIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTH
CTaJIKUBAThCA B Mpo(ecCuoHaNbHOU cepe;

M2 wucnonp30BaHHME Pa3IUYHBIX MCTOYHUKOB JUISL IOJYYEHUS XUMHUYECKOU
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHHUS XOPOIIHMX
pe3yJIbTaTOB B MpOogecCHOHaIbHOMU cdepe;

npeomMemHulxX:

I11 chopmMupoBaHHOCTh NPENCTABIECHUNA O MECTE XUMUU B COBPEMEHHOM
HAyYHOW KapTUHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KpPYyro3opa u
(GYyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;

[12 BrageHue OCHOBOMOJATAOUIMMU XWMHUYECKHMMH IOHATUSIMHU, TEOPHUSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I13 BnajgeHWe OCHOBHBIMM METOJIAMHM HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBIMU B
XUMUU: HAONIOJICHUEM, OINMCAaHUEM, M3MEpPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBSCHATH PE3YyJbTaThl MPOBEAEHHBIX OMNBITOB M JI€NATh BHIBOJBbI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHSATH METOJbl T[O3HAHWSA TMpPH PpEHICHUU
MPaKTUYECKUX 3a]1ay;

[14 chopMupOBaHHOCT, yMEHHUS [aBaTh KOJUYECTBEHHbIE OICHKH U
IPOU3BOJIUTH PACUETHI 10 XUMUYECKUM (HOPMYJIaM U yPaBHEHUSIM;

[I5 BriageHue mnpaBwiIaMM TEXHUKM O€30MACHOCTH TMPHU HUCIOJIb30BAaHUU

XUMHUYCCKHX BCIICCTB,



[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHHIO K XHMHUYECKOM

uHbOpMaInH, MTOTYy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5.COAEP KAHUE YYEBHOI'O ITPEAMETA

HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u Gopmsl
pa3aesioB U TeM OPraHM3alyHu JesiTeJJbHOCTH 00y4alomMXCcs
BBeaenue OcHoBHbIE MOHATHS XUMHHU. BemectBo. Atom. Mosiekyia.

XuMuyeckuit aneMeHT. Amutotponus. [IpocTbie u cioxHbIe
BenlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTB.
XuMHUYECKUe 3HaKU U (hOPMYJIbI.

3HayeHUe XUMHUU IIpU ocBoeHuHu crnenuanbHocteit CI1I0
TEXHUYECKOTO npoduis nmpodeccnoHaIbHOTro 00pa3oBaHusl.

KonTposbnas pa6ora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
CpeIHel 00IIe MIKOJIbI.

Pa3znea 1. OcHOBBI CTPOEHUS BellECTBA

Tema 1.1 CTpoeHue aToMOB
XHMHUYECKHUX 3JIEMEHTOB U
MPUPOJIA XUMHUYECKON CBA3M

CoBpemeHnHasi MO/Ie/Ib CTPOCHHSA aTOMa.

DOnekTpoHHas KoHpurypamus aroma. Kiaccupukanus XuMIHIeCKUX
3JIEMEHTOB (S-, p-, d-351eMeHThI). BaneHTHbIE 3JIeKTPOHBI.
BanenTtHocTh. DneKTpoHHAas pupoJa XuMudecko cBs3u. MlonHas
CBAA3b KaK CBA3b MEKJy KATHOHAMH U aHUOHAMH 32 CUET
AIIEKTPOCTATUYECKOTO MPUTSHKEHUSI. DIIEKTPOOTPULIATEIBHOCTD.
KoBasieHTHbIE NOJSIpHAs U HENOJISIPHAS CBS3H.

IIpakTnyeckas padora Nel. CocTaBiieHue 3JIEKTPOHHO-
rpadpuueckux Gopmyi anemenToB. OnpeeneHre XxapakTepUcTHKH
aneMeHToB no [lepuoanueckon cucreme

Tema 1.2
Ilepuoauyeckuil 3aK0H U
Tabauua /I. U. MenpgeseeBa

Ilepuoanueckas cucrema XuMHYECKUX d1eMeHToB J[. 1.
MenneneeBa. @usndeckuii cMbica [lepuoanueckoro 3axona J1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHUH C TTOJO0KEHUEM XUMHUUYECKOTO JIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
ITepuoauueckoro 3akona /.M. Menneneesa. [Ipornossr J1.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

IIpakTuuyeckas padora Ne2. XapakTepuCTHKA 3JIEMEHTOB,
OIIpeIeTICHUE IEMEHTA 110 €0 MIEKTPOHHOU GopMyIe, OIpeaeIcHue
(hopMyJ1 BBICIIUX OKCHJIOB, UX XapaKTEPUCTHKA.

IpakTuyeckas padora Ne3. Haxoxnenue
OTHOCHUTEIIEHON MOJIEKYJISIPHON M MOJISIPHOM MacChl
BELLECTBA

Paspnen 2. Xumuyeckune peakiiumn

Tema 2.1
Tunbl XUMHYECKHX PeaKUMl

Knaccudukanus u THITBI XUMAYECKUX PEAKIIUH C ydacTHEM
HEOpraHWYeCKHUX BemecTB. OKUCIUTEIBHO — BOCCTAHOBUTEIIbHBIC
peakuuu. OnpeereHue CTeNeHN OKUCIECHUS HIIEMEHTOB
KonnyectBennbie oTHOMIECHNS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE
3aKOHBI B XUMUU M PACUETHI 10 YPABHEHHSIM XUMUYECKUX PEAKIUH.
Monb kak equHUIA KOJTMYECTBa BenlecTBa. MoisgpHas Macca.
3aKOHBI COXPAHEHUS] MAacChl U SHEPTUH. 3aKOH ABOrajapo.

MousipHbIii 00beM




ra3oB. OTHOCHTEIbHAS INIOTHOCTD I'a30B.

IIpakTueckas padora Ne S. CocraBieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMi METOAOM
AJIEKTPOHHOTO OaslaHca.

Tema 2.2
DJIEKTPOTUTHYECKAS
UCCOLMAIUsl 1 HOHHBIN
00OMeH

Teopus 21eKTpOIUTHUECKON Auccolanuy. Peakin HOoHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUI peakliiii HOHHOTO OOMEHa IyTeEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH.
['uaponus comneit. CocTaBieHne peakiuii THAPOIN3a COJICH.
3Ha4yeHue TuApoau3a B OMOJIOrHuecKuX 0OMEHHbIX Ipoleccax.
IIpuMeHeHne ruapoIn3a B IPOMBIIIEHHOCTH.

IpakTnyeckas padora Ne 6. CocraBieHe ypaBHEHHI peakuil B
MOJICKYJISIPHOM M MOHHBIX (popmax. 2 g

Pa3znen 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKUX BelIECTB

Tema 3.1
Knaccudukanus,
HOMEHKJIATypa U CTPOCHUE
HCOPTaHNYCCKUX BCIICCTB

Kaaccndukannsa HeopraHn4ecKux BemecTs.

IIpocTble U ciloXkHBIE BelecTBa. MeTallibl 1 HEMETAJUIBI.
Oco0eHHOCTH CTPOEHUS.

OCHOBHBIE KJIacChI CJIOKHBIX BELECTB (OKCHU/IbI, THIPOKCH/IBI,
KUCIIOTHI, cosin). HoMeHk1aTypa ¥ Ha3BaHUE HEOPraHUYECKUX
BEIIECTB UCXO/IS M3 MX XUMHUECKOW (POPMYJIIBI MIIM COCTaBIICHHUE
XMUMUYECKOH (OPMYJIbl UCXOS U3 HA3BaHUS BEILLECTBA IO
MEXIYHAPOAHON HUIIU TPUBUAIBHOW HOMEHKIIATYpE.
Me:xmonekynspHble B3auMoaecTeus. Kpucrainoruaparsl.
ArperaTHble COCTOSIHUS BellecTBa. Kpucramuueckue u aMoppHbie
BEIIeCTBa. TUMBI KPUCTALIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, METAJUIMYecKast). 3aBUCHUMOCTb (PU3NYECKUX
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON pemeTku. [IpruunHel
MHOroo0pasus BemecTB. CoBpeMEHHbIE NPEACTABIECHUS O CTPOSHUH
TBEPJIBbIX, XKUJIKUX U ra3000pa3HbIX BemecTB. KuaKue KpucTauibl.

IIpakTuyeckasi pa6ora Ne 7. Knaccuduxaius u HOMEHKIIaTypa
HEOPraHWYECKUX KUCIOT U1 OCHOBAHHM.

Tema 3.2
DU3NKO-XUMHUYECKUE
CBOMCTBAa HEOPTaHUUYECKHUX
BEIIECTB

Mertamibl. O6mue Guznyeckne U XUMUYECKUE CBOWCTBA METAILTIOB.
Knaccudukanus MeTanioB o pa3IunyHbIM IpU3HAKAM.
DIIEKTPOXUMUYECKUN Psifl HAPSDKEHU METAJIJIOB. 3HaUEHUE
METaJUIOB U HEMETAJJIOB B IPUPOJE U KU3HEACITEIIbHOCTH YEJIOBEKa
u oprann3moB. Koppo3us MeTaioB: BUIABI KOPPO3UH, CIIOCOOBI
3aIIUTHl METAJIOB OT KOPPO3UHU.

Hewmerannsl. O0uiue ¢pusznyeckue 1 XuMHUYECKHE CBOMCTBA
HeMmeTauioB. Tunuynelie cBoricTBa MetaiioB [Y— YII

rpyti. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAJIJIOB.
KpyroBopoTsl OMOTE€HHBIX AIEMEHTOB B IPUPO/IE.

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
BEILECTB (OKCUIOB, THUJIPOKCUIOB, KUCIIOT, COJIEH U Ip.).
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX BEIIECTB,

BOOOPOJHBIX COCHHHCHHﬁ, BBICHIUX OKCUIOB U THAPOKCUIOB.




IIpakTnyeckas padora Ne 8. Metaibl U X COEIMHEHUS

IpakTuyeckasi padora Ne 9. Hemeramisl 1 X coeTuHEHUS

Tema 3.3

[Ipou3BOACTBO
HEOPTraHUYECKHUX BEIIECTB.
3HaueHUE U IPUMEHEHNE B
OBITY ¥ Ha TIPOU3BOJICTBE

OO61re npeacTaBiIeHUs O MPOMBIIIEHHBIX CIOC00aX MOTyYeHHUS
XMMHMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHAKa, CEPHOI
kucnothl). [Tonsitue o meramutyprun. UepHas U LIBETHAS
metamutyprus. Ooue cnocoOsl mony4yeHus MetauioB. [lonstue o
crutaBax. CruiaBbl Kelie3a U MX POJib B COBPEMEHHON TEXHUKE U
Balei mpodeccum.

[TpakTHueckoe NpUMEHEHHUE IEKTPOIN3a AJIs MOTydeHUs
IIEJIOYHBIX, IIEJTOYHO3EMENIBHBIX METAINIOB U aJJIOMUHUS.

Posb ra3oB B COBpeMEHHOM TEXHUKE M Balllei Mpogeccuu.
3Ha4yeHue U MPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBE
HEopraHnyeckux BemecTs. [IpobieMa 0TX010B ¥ MOOOYHBIX
IIPOJYKTOB.

KoutpoJsbHas padora Ne2 «CBONCTBa HEOPraHUUECKUX
COCTMHEHU I

Pa3nen 4. CtpoeHue U CBOMCTBA OPraHU4YeCKMX BellecTB

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHMYecKuX
BEIIECTB

[Ipeamer oprannueckoit xumuu. [IpupoiHbIE, HICKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYEeCKUX
BEILECTB C HEOPraHUYECKUMU. BaneHTHOCTh. XMMHUECKOE CTPOCHUE
KaK IOPSJI0K COEMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust ctpoeHust opraHudeckux coenquuenuid A. M. bytieposa.
OcHOBHBIE TIOJIOKEHUS TEOPUHU XUMUYECKOI0 cTpoeHus. M3omepus u
nu3oMepbl. Xumuueckrue GopMyIibl U MOJICTH MOJIEKYI B
OPraHUYEeCKON XUMHH.

Knaccugukarus oprannueckux BemecTs. Knaccuduxkanus BemecTs
10 CTPOEHUIO YIJIEPOJIHOI0O CKENeTa U HAIMYUIO (DYHKIIMOHATIBHBIX
rpynn. I'omosioru u romosnorus. Hauana Homenknarypst [IUPAC.

IIpakTnueckas padora Nel(. CocTtaBieHne pa3BepHYTHIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEILECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJICTBO U
MPUMEHEHUE OPTaHUYECKUX
COCIMHEHU I

[IpenenvHble yriieBOAOPOABI. AJIKaHbI: TOMOJIOTUYECKUIN PS/I,
MU30MEpUs U HOMEHKIIATypa aJKaHOB. XMMHUYECKUE CBOMCTBA
AJIKaHOB.

I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIlIa B
IIPOMBIIIIEHHOCTH U ObITy. HaxoxaeHue B mpupoie U NpUMeHEHUe
AJIKaHOB.

HenpenenbHble yriieBogopoibl. AJKEHbI. DTUJIEH, €r0 NOJy4yeHUe
(IeruapupoBaHUEM ATaHa, JEMOIUMEpU3aLiel TOJIMATUIICHA).
I'omonornyecknii psia1, ©30MepHs, HOMEHKJIATypa aJIKEHOB.
XHUMHUYECKUE CBOMCTBA HTUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIUU
(obecuBeunBaHre OPOMHON BOJBI M pacTBOpA MepMaHTraHaTa Kajus).
[Tonumepusanus dTUICHA KAK OCHOBHOE HAIIPABIIEHUE €TI0
WCITOJIb30BaHUS.

AnkuHbl. AuetuieH. I'opeHne alneTuieHa Kak HCTOUYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBAPKHU U PE3KH METAJUIOB
TexHuka 0e30MacHOCTH MPHU paboTe C alleTUICHOM.

Apensl. benzomn, ero crpoenue u u3nueckrue CBOCTBa.
XuMmHuueckue cBoicTBa OeH30a u ero noxydenue. [lpumenenue

O€eH30J1a Ha OCHOBE CBOICTB.
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[ IpupoIHBIE UICTOYHUKH YIJIEBOXOPOAOB. [Ipupoanslii ra3: cocras,
npuMeHeHue B kauectBe TornBa. Hedts. CocTtaB u mepepaboTka
HedTH. [leperonka nedru. HedrenpomykTsr.

Crnuptel. 'mapokcunbHas rpynmna kak GyHKunoHaiabHas. [lonsaTue o
[peeabHbIX OJHOATOMHBIX CIIUPTaX. XMMHUECKHUE CBOMCTBA
STaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE NMPOCTHIX U
CJIOKHBIX 3(pUpoB, OKHCIIeHUE B anbaerul. [lonmyuenue stanona
OpO’KEeHHEM TJIFOKO3bl U TuapaTauuel stuieHa. [Ipumenenue
STaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCAEACTBUS [
OpraHu3Ma uyesioBeKa U npeaynpexaeHue. [ munepun kak
[IpeICTaBUTENIb MHOIOATOMHBIX CIIUPTOB. KauecTBeHHas peakuus Ha
MHOI'OQTOMHBIE CIIUPTBHI.

[IpuMeHeHne rmIepyuHa.

Denoi. Puznyueckre ¥ XUMUUIECKHe cBoicTBa deHnona. [Ipumenenne
(heHoIIa HA OCHOBE CBOWCTB.

Anbnerunsl. [Tonstue o6 anbaerunax. AnpJaeryaHas rpymnmna Kak
¢byHknnonanbHas. @opManbIeru/] U €ro CBOMCTBA: OKUCIICHHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI
cniupt. [lomyyeHue anpaeru10B OKUCICHUEM COOTBETCTBYIOIIMX
cniupToB. [Ipumenenne Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.
KapOoHoBble kucioThl. [ToHsTHE O KAPOOHOBBIX KUCIOTAX.
KapOokcuiibHas TpyIina Kak GyHKIHOHAIBHAS. [ oMoTornYecKuit
PSIA IPEENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [losyuenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM alIbJIETUI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KHMCJIOTBI: O0IIHE CBONCTBA ¢ MUHEPAIbHBIMU
KHCJIOTaMH U peakuus srepuukanuu. [Ipumenenne ykcycHoi
KHUCJIOThI HA OCHOBE CBOMCTB.

CrnosxHble 3¢upsl U kupbl. [lomyyenue cnoxHbIX 3pUpoB peakuei
prepudukanyu. CinoxHble 3UpPbl B IPUPOJIE, UX 3HAUECHUE.
[IpmMeHeHne CI0XKHBIX 3(pUPOB HA OCHOBE CBOMCTB. AMUHBI.
[Tonatue 06 aMuHax. AHWJIMH KaK OpraHU4eCKOe OCHOBaHHUE.
[IpyMeHeHne aHUIMHA HA OCHOBE CBOWCTB.

[Tonmmepsl. [lonumeps! - BaxHeIIEe CBIPBE 1S TOTYYEHHS
CTPOUTENbHBIX MaTepranoB. OCHOBHbIE MOHATHUS.

[Inactmaccel. TepMoIIacCTUUHBIE U TEPMOPEAKTUBHBIE TNIACTMACCHI.
[lonMaTHIIEH U €ro IpUMEHEHHE B cTpouTeabcTBe. CiocoObl
[pacrio3HaHMsl IJIacTMacc.

OBonokxHa, ux kinaccuduxamus. CnocoObl pacro3HaHUS BOJOKOH.
CHHTETHYECKHE KayqyKH U UX UCIIOJIb30BAHUE B CTPOUTENIBCTBE.

IpakTuyeckasi padora Nell. Hazpanue npeneabHbIX
YII1€BOJIOPOAOB 0 MexayHapoaHoi HomeHkinarype [UPAC.

IIpakTuuyeckas padora Nel2. Hazpanue HenpenenbHbIX
yTJIEBOAOPOJIOB 1O MexkayHapoaHoi HomeHkinatype IUPAC.

IIpakTuuyeckas padora Nel3. Hazpanue ciupToB 1o
MexxayHapoaHoi HoMeHknarype IUPAC.

IpakTuuyeckas padora Nel4. CocraBieHue ypaBHEHUH peakiuii
bTepudukanu

Tema 4.3.
OpraHnyecKkue BeIecTBa B
PKU3HEIESITEIbHOCTH YEJIOBEKA,

DKupsl kak cnoxkubie 3¢upsl. Knaccuduxanms ;xupoB. XuMu4eckue
CBOMCTBA KUPOB: THJIPOJIN3 U TUIAPUPOBAHUE KUJKHUX KUPOB.
[IpuMeHeHue )KUPOB HA OCHOBE CBOMCTB.

YrneBopl. [ 110K03a — BEMIECTBO C TBOMCTBEHHOW (QYHKITMEH —
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QIBACTUA0CIUPT. XMMHUYECKHE CBOMCTBA IIOKO3bL. [I[pumenenne
TITFOKO35I Ha OCHOBE CBOMCTB.

Caxapo3a, Kpaxmall ¥ LeJUII0JI03a, CTPOCHUE, CBOMCTBA,
IMpUMEHEHUE 3HAUYCHHUE YTIIEBOJOB B JKUBOUM MIPUPOJIEC U KU3HU
YeI0BEKa.

Hyxnennosbie kuciaotel. CocTaB, CTpOSHUE U OMOJIOTHYECKas POJIb.
IAMHUHOKHCIIOTBI. AMUHOKHUCIIOTHI KaK aM(OoTepHbIE

() YHKIIMOHAJILHBIE OPraHUYECKHUE COCTMHCHUS. XMMUYCCKHE
CBOMCTBA aMHUHOKHCIIOT: B3aUMOACHCTBHE C IIeJI0YaMHU, KUCIIOTaMH
W IpYT C IpyroM (peakius moJiMKoHaeHcanun). [lentuanas cBsa3p u
rnonurnentuasl. [[puyMeHeHrne aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.
benku. [leppuunasi, BTOpuyHasi, TPETUUHAS CTPYKTYPhI OCITKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: TOPEHUE, IEHATYPAIHS, TUIPOJIN3,
LBEeTHBIC peakiuu. bruomornueckue GpyHKIMU OCIIKOB.
CtpouTeNbHbIC OT/ACTIOYHbIC MATEPUANIBI U UX BIMSIHUE Ha 3JJ0POBBE.
[Tpod3aboneBanus u UX NpeayIpeKICHHE.

IIpakTnyeckas padora NelS. CpoiicTBa 6€NKOB.

Paznen 5. Kunetnueckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTHU IPOTCKAHUA XUMHUIECCKUX

peakuuii

Tema5s.1.

Kunetnueckne
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX PEaKUi

Knaccudukanus XuMHUUeCKUX peakuuii: o (pa3oBoMy COCTaBy
(rOMOT€HHBIE ¥ T€TEPOTreHHBIE), IO UCII0JIB30BAHUIO KaTallu3aTopa
(KaTaJUTUYECKHE U HEKaTaIUTUYECKHE).

CKOpOCTh XMMHUECKUX peakluil. DaKTopsl, BAUSIOININE HA CKOPOCTh
XMMHUYECKON peaKkIiu

Tema 5.2.
TepMoInHaMUuecKre
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKLIUM.
PaBHOBECHE XUMHUYECKUX
[peakuui

Knaccudukanus XuMHUYECKUX PEAKIHNA: TIO TETIOBOMY YPQPEKTy
(9K30TE€pMUYECKHE, SHIOTEPMUYECKHE), IO 00PaTUMOCTH
(oOpatuMble 1 HeoOpaTUMBIE).

XMMHUYECKOe paBHOBECHE U €0 CMEIEHUE M0/ AeHCTBUEM
a3JM4HBIX (DaKTOPOB

IIpakTuuyeckas padora Nel6. Pemenue 3a1ay 1o TerioBomy
bddexTy peakiuu.

Pa3nes 6. lucnepcHblie CHCTEMBbI

Tema 6.1
JlucriepcHbie CUCTEMBI U
(haKTOpBI UX YCTOWYUBOCTH

[TousTue o nucnepcHou cucteme. JlucrnepcHas daza u

nmcriepcuoHHas cpeaa. Kimaccudukarus TucepeHbIX CHCTEM.

CBolicTBa IUCIIEPCHBIX CUCTEM.

PactBopsl. PactBopenne. Bona kak pactBopurens. PactBopumocTs

BemecTB. HachllieHHbIE, HEHACBILICHHBIE, IEPECHILICHHBIE
aCTBOPBI

IIpakTuyeckoe 3ansaTue Ne 17. 3agaun Ha TPUTOTOBIICHUE
aCTBOPOB.

Tema 6.2.
MccnenoBanne cBONMCTB
JII/ICHepCHI)IX CUCTEM

. 3aBUCHMOCTbH PaACTBOPUMOCTH Ta30B, KUIAKOCTEH U TBEPIBIX
BEIIECTB OT Pa3NIUYHBIX PakTopoB. MaccoBasi 1051 pACTBOPEHHOTO
BemecTBa. [IpakTuyeckoe 3anaTue Ne 18. 3amaun Ha
MPUTOTOBJIEHUE PACTBOPOB.

Paspnen 7. KayecTBeHHbIe peakuMu 00HAPY/KEHUS OPraHUYeCKNUX U HEOPraHNYEeCKHUX BelleCTB

Tema 7.1. IIpakTnueckoe 3ansaTue Nel9. M3yueHne xapakTepHbIX peaKIHii
O6HapyxeHue KaTUOHOB [-1I rpynmsl
HEOpPraHMYECKUX
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KaTHUOHOB 1 aHUOHOB

Tema 7.2. IIpakTnyeckoe 3ansaTue Ne2(

OOHapyxeHue Vcnonp30BaHne KaUeCTBEHHBIX PEAKUUH UIS  ONpeaeTIeHHS
OpPraHUYECKUX BEIIECTB OpPraHMYECKUX BEIIECTB B IPOIYKTaX MUTAHUS

OTAETBHBIX KJIACCOB C

MCTIOJIb30BaHUEM

Ka4CCTBCHHBIX peaKHI/Iﬁ

6. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPE/METY

Ne HaumenoBanue pas3aesioB u tem  |Beero |Jlekuun 3anarusa
n/n IIpakTuueckue | JlabopatopHbie
BBeneunue 2 2
OCHOBBI CTPOEHHS BelleCTBA 14 7 7 -
1.1 | CTpoeHue aTOMOB XUMHYECKUX SJIEMEHTOB 6 3 3 -
Y IPUPOJIa XUMHUECKOU CBSI3U
1.2 | Ilepuoanueckuii 3akoH U Tabauna J1.1. 3 4 4 -
Menpaeneena
2 | XumMu4ecKkue peakunu 17 10 7 -
2.1 | Tunsl XMMUUYECKUX peaKkLuii 9 5 -
2.2 | DIeKTpoIUuTHIECKAas AUCCOIUAIUS U 3 5 3 i
HOHHBII 00MEH
3. | CTpoeHue u cBOWCTBA HEOPTraHHYECKHX 19 15 4 i
BellleCTB
3.1 | Knaccudukanusi, HOMEHKIATypa u 7 5 ) i
CTPOCHHE HEOPTAaHMUECKUX BEIIECTB
3.2 | ®U3UKO-XUMUYECKHE CBOMCTBA 3 6 ’
HEOPTraHWYECKUX BEIECTB
[Tpon3BOACTBO HEOPTAHUYECKUX BEIIECCTB.
3.3 | BHaucHHe U IPUMEHEHHE B OBITY U Ha 4 4 - -
MIPOU3BOJICTBE
4 | CTpoeHue u CBOWCTBA OPraHUYECKHX
34 25 8 -
BeEILECTB
4.1 | Knaccugwukamus, CTpoeHHE U 6 5 1 i
HOMEHKJIaTypa OPraHUYECKUX BEIIECTB
4.2 | CpoiicTBa, MPOU3BOJCTBO M MIPHUMEHEHHE 2 17 5 )
OpPraHWYECKUX COETMHEHUM
4.3 | OprannyecKkyre BENiecTBa B 6 4 > )
JKH3HEACATCILHOCTH YCI0BEKA
Kuneruueckue u TepMOIUHAMHYECKHE
5 | 3aKOHOMEPHOCTH NMPOTEKAHUSA 10 7 3 -
XHMHYECKHX peaKumid
5.1 | Kunetndeckue 3aKOHOMEPHOCTH 3 3 i i
MIPOTEKAHUS XUMUYCCKUX PEAKITUI
5.2 | TepmoarHAMHYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUH. 7 4 3
PaBHOBeCHE XMMUYECKUX PEAKIIHI
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6 | AncnepcHbie cHCTeMbI 6 3 3 )
6.1 | IucnepcHble cHCTEMBI U (haKTOPBI UX 4 ’ ) i
YCTOMYUBOCTH
6.2 | UccnenoBanue CBOWCTB JUCIIEPCHBIX ) 1 1 i
CHCTEM
Ka4yecTBeHHBIE peakiun 00HAPYKeHUSI
- | OPTAaHHYECKHX H HEOPraHH1eCKUX 6 3 3
BellleCTB
7.1 | ObHapyxeHnEe HEOPraHUIECKUX KaTHOHOB 3 1 ’ i
Y AaHHOHOB
OOHapyXeHHe OpraHMYeCKUX BEIIEeCTB
79 | OTHENBHBIX KJIACCOB C UCTIOIb30BAHUEM 3 2 1 3
Ka4eCTBEHHbBIX PEaKLIUN
Hroro 108 73 35 -

[Ipu peanuzamnuu copepkaHusi 0011€00pa30BATEIHHOTO yY4€OHOTO TpeaMeTa

«Xumus» B npenenax OIIOII CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHUs C

noyiyueHuem cpenuero oomero oopazosanus (IIITKPC):

Bup yueOHoii padoThI 0O0BeM B yacax
O0beM 00pa3oBaTeIbHON MTPOrPaMMBbI 108
B TOM 4HcJIe:
TEOpeTUUYeCcKoe 00ydeHue 73
MPaKTUYECKHUE 3aHATH 35
Y4eOHBIM IJIaHOM HE
ab0OpaTOpPHbBIE 3aHITHS
PEyCMOTPEHBI
Y4eOHBIM IJIaHOM HE
KOHTpOJIbHas paboTa
PEyCMOTPEHBI
Y4eOHBIM MIaHOM He
Koncynemayus
MIPETYCMOTPECHBI
Y4eOHBIM MIaHOM He
Camocmosmenvhas paboma
MIPETYCMOTPECHBI
Ilpomescymounas ammecmavyusn ¢ gpopme
oughghepenyupoeannozo 3auema

7. YAEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHHEYEHUME IMTPOI'PAMMBI YYEBHOI'O ITPEIMETA

7.1 Onucanue mamepuanbHo-mexHuuecKkoil 6azvl, HeO0OX00UMOIL 071

ocyuiecmaeienusn 06pa3oeam €JIbHO20 npouecca

No HaumenoBanue ClieMaJdbHBIX

/1

noMeneHu ¥ NoMeleHu AJs

OcHalllEHHOCTD CHENNAJTbLHBIX
NoOMelleHUH ¥ MOMeIleHUH 1151
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CaMOCTOSITeIbHOM PadoThl CaMOCTOSITEIbHOM padoThI
Kabuner xumun: yuebnas ayauropus ais | 1.YueOHas nqocka
IIPOBEJICHUS 3aHATHI BceX BUIOB, B ToM | 2.Pabouee mecTo mpenogaBaTens
YKCJIE TPYIIIOBBIX U MHAUBUAYAIbHBIX 3.KommnekT yue6HoM MeOenu Ha 25
KOHCYJIbTAIIN, TEKyIIero KOHTPOJIS U o0y4aromuxcs
IIPOMEXYTOUHOM aTTecTaluu 4.Y4eOHO-HarIsAIHbIe TTOCOOHS
11. 414042, r. ActpaxaHb, yi. S.IlepeHOCHON MYyJIBTUMEIUITHBII
Maructpanbsnas, 18 KOMIUIEKT
Aynutopus Ne 204 6.Jloctrym x  wHOOPMAITMOHHO-
TEJIEKOMMYHUKALlMOHHOU CeTH
«HTepHeT»
[Tomenienue a5 CaMOCTOSITENEHOM 1.KommnekT yuyebHol mebenu Ha
paboThI 25 oOyuaromuxcst
414042, r. Actpaxasb, yiu. 2.KommbroTepsl — 211IT.
7. Maructpanbsnas, 18 3. Joctyn uH(HOPMAITMOHHO-
Ayautopus Ne 308 TEJIEKOMMYHUKAILIMOHHOM ceTu
«HTepuer»

7.2. Pekomenoyemasa numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOBHAA yueOHaa Tumepamypa:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 kinace, [Tpocsemenue ,2022 r

2. Pynzutuc I'.E., ®enpaman @.I'. Xumus. 11 kmace, [Ipocsemenue ,2022 r

0) OonoqnumenvHan yueoOnan 1umepamypa:

1. Epoxun IO.M., Komanea WM. b. Xumus ngns mnpodeccuit u
CHEUaIbHOCTEW TEXHUYECKOTO U €CTECTBEHHOHAYYHOT0 nipoduiiei. - M.: 2022

2.Y4eOHO-MeTOANYECKOe MOCOOHUe IO BBIMOIHEHUIO pedepaTroB, JOKIAJIOB,
WHJMBUAYAJIbHBIX TPOCKTOB MO YU€OHOU JUCHUIUIUHE « XUMUS)

8) nepeuens yueOHO-MemoOUuUecKo20 odecnevenHus:

06 o6pazoBanuu B Poccutickoii @enepammu: Geaep. 3akon ot 29.12. 2012

No 273-®3 (B pen. Penepanbubix 3akoHOB OoT 07.05.2013 Ne 99-d3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or
25.11.2013 Ne 317- @3, or 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-d3, or
05.05.2014 Ne 84-®@3, ot

27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ wu3M., BHECEHHBLIMH
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®enepanbHbiM 3ak0HOM OT 04.06.2014 No 145-®3, B pexn. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

@denepanbHblii  TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIA CTAaHAAPT CPEIAHETO
o0miero oOpa3oBaHMs, YTBEP)KIEHHBIM NpHUKazoM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoii ®@eneparuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBad
MunucrtepctBoM  toctuiiuu  Poccuiickoir  @epepauuu 7 uioHs 2012 1.,
peructpannoHHblid Ne 24480).

[Tpuka3z MunuctepctBa npocseiieHusa Poccuiickoit @enepanuu ot 23.11.2022
Ne 1014 «OO0 ytBepxkaeHuu (QenepanbHO 00pa30BaTENbHON MPOrPaMMbl CPETHETO
oO1iero odpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepHem-pecypcoi:

1.www.ecologysite.ru (Karamor sKoJOrH4eckux cCalToB). Www.ecoculture.ru

(CaifT 3K0JIOTHYECKOTO MPOCBEIICHUS ).

2.www.ecocommunity.ru (MudopmanmoHHsiii cailT, OCBEMAIOMUNA MPOOIEMBI

skojoruu Poccun).

0) 271eKMmpPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. Epoxun 1O. M., KoBanera 1U.b. Xumus 11t npodeccun u cnenuanibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO npoduiielt, 1-e uzn.,2022r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun 0. M. CO0OpHUK TE€CTOBBIX 3a/laHU 10 XUMHHU: y4eO. mocooue
JUISL CTYA. yupexaeHuit cpen. npod. odpazoBanusa. — M., 2022. https://academia-

moscow.ru/reader/?1d=132020

2. T'abpuensu O. C., OctpoymoB U. I'. Xumus, 1-u31,2022 1

8.0COBEHHOCTH OPTAHU3ALIUN OBYUYEHUA J1JIs1 UHBAJIMIOB U
JINL C O'PAHNYEHHBIMH BO3MOKHOCTAMMU 310POBbS
Jlns  oOyyaromuxcss W3 4YHCIa WHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0OPOBbSi Ha OCHOBAaHHS THCHMEHHOTO 3asiBICHHUS ydeOHas

TUCIUTIINHA «XHMMSD» PEATH3yeTCs] ¢ YU4eTOM OCOOCHHOCTEH IMCHXO(pU3UIECKOTO
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pa3BUTHS, HWHIMBUAYaJbHBIX BO3MOXKHOCTE U COCTOSIHUSI 37I0pOBbs (Hayiee —

WHIUBUYAIbHBIX OCOOCHHOCTEN).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YBaKCHHSI K ICTOPHH U
JIOCTUKEHHSIM
OTEYECTBCHHOM
XUMHUYECKON HAYKU;
XUMHYECKH IPaMOTHOC
IOBEJICHHUE B
npodecCuoHAIbHON
JIEATEIBHOCTH U B
OBITY TIpU OOpaIIeHUN
¢ XUMHUYECKUMU
MaTepuagamMu u
MpoIeccamu;

XUMHHU ¥ OTKPBITHS B
XUMUH, CJICJIaHHbIE
POCCUICKMMHU yYCHBIMU-
XUMHUKAMU;

YBEPEHHOE M0JIb30BaHUE
XUMHUYECKON
TEPMUHOJIOTHEN U
CHMBOJIUKOM;
XUMHYECKHU IPAMOTHOE
HIOBEJICHUE B
npodeccuoHaNbHOM
JIESITEIBHOCTH U B OBITY
npu oOpaIeHnH ¢
XMUMUYECKUMU
MaTepuagamMu U
IpoLeccamy;

YMEHHE HUCIIOJIb30BATh
PUOOpPETEHHBIE 3HAHUS
JUTsl OObSICHEHUS
XMUMUYECKUX SIBIICHUH,
IIPOUCXOSAIINX B
pupoje, ObITY U Ha
IIPOU3BO/JICTBE.

YMETb HUCI0JIb30BATh
nproOpeTeHHbIE 3HAHUS
JUTSL SKOJIOTUYECKH
IrPaMOTHOTO MOBEACHHUS
B OKpY’KarOLIEH cpene,
JUTSl OEHKHU

BIMSTHUS

XUMHUYECKOTO
3arpsi3HEHUS
OKpYXKaroIlen cpesbl

Ha OpPTraHu3M YeJlIoBeKa

Ilpakmuueckasn
paboma
Tecmuposanue
Pegpepam

YUYEBHOI'O ITPE/IMETA
PesyabTaTsl Kon IIpoBepsiemble ®opMBbI M METOABI KOHTPOJIS
o0y4eHuUs pe3yib YMEHHUSA ¥ 3HAHUSA HOLICHKH

(IMYHOCTHBIE, TaToB pe3yJabTaToB 00y4YeHust
NnpeAMeTHbIE, Texymmun IIpomexxyrounas

MeTanpeIMeTHbIe) KOHTpPOJIb aTTecTanus
JUYHOCMHbLE

YYBCTBO F'OPJIOCTH U JI1 | 3HaTh OCHOBHBIE 3aKOHBl | Ycmmusiii onpoc
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U IPYTHUE )KUBbIE
OpraHU3MBbl;

YMCTb MCIIOJIB30BAaTh
MPUOOpPETEHHBIE 3HAHUS
JUIS1 IPUTOTOBJICHUS
pacTBOPOB 3aJJaHHOU

KOHIICHTpAIlUU B OBITY U

Ha IIPOU3BOACTBE,

TOTOBHOCTH K JI2 [Tonnmatp Peghepam
MIPOJIOJKEHUIO CYILIHOCTh U
o0pa3oBaHus U COLIMAJIBHYIO
MTOBBIIICHUS 3HAYMMOCTb CBOEH
KBATH(UKAINH B Oymymen
n30paHHOU npodeccun,
npodeCcCHOHAIbHON MPOSIBIIATH K HEU
JEATEIIbHOCTU U YCTOWYMBBIN
00BEKTUBHOE MUHTEpEC;
OCO3HaHUE POJIH CamocTtosiTensHO
XUMUYECKHX ONpeeNsATh 3a/1a4u
KOMIIETCHIIVM B npodeccuoHaIbHOT
3TOM; 0 U JINYHOCTHOT'O
pa3BuUTHS,
3aHUMAaThCS
caMmoo0pa3oBaHHEM,
OCO3HaHHO
MJIAaHUPOBATH
MOBBIILICHHUE
KBaJTM(DUKAIIHH.
YMEHHE JI3 | YMeTh HCIIONB30BaTh Peghepam
HCII0JIb30BaTh JIOCTHOKCHHUS
IOOCTHIKEHUS COBPEMEHHOM
COBPEMEHHOMN XUMHUUYECKON HAYKH CO
XUMHYECKON cBoeH
HAyKH U npodeccuoHanbHOM
XUMHUYECKHUX JIeSATETLHOCTBIO IS
TEXHOJIOTHH 17151 MOBBIIICHUS
MTOBBIIICHUS COOCTBEHHOTO
COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
WHTEJUICKTyalIbH pa3BUTHS;
Or'0 pa3BUTHS B
BbIOpaHHOM
npodeccuoHanbH
oi
JIeSATEIbHOCTH;
MemanpeomMemHpix:
HCIIO0Ib30BaHUE M1 | paGotatb ¢ IIpaxmuueckas
Pa3IMYHBIX BUJIOB TEOPETUUECKUM paboma
03HABATENILHOM MaTEpHaoM, Pecpepam
JEATEIIBHOCTH U aHaJIU3upoBaTh, A€IaTh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
MHTEJUICKTYAJIbHBIX MIPUMEHSATHh OCHOBHBIE
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onepanui
(mocTaHOBKH
3a/lauu,
(bopmynHupoBaHuUs
TUIOTE3, aHAJIN3a U
CUHTE3a, CpaBHEHUS,
000011IeHM S,
CUCTEMAaTH3aIlHH,
BBISIBJICHUS
MPUYHUHHO-
CJICJICTBEHHBIX
CBA3CH, IIOHCKa
aHaJIOT OB,
bopmynHrpoBaHus
BBIBOJIOB) JIJIs1
pelieHus
MOCTABJICHHOMN
3aJ1a4H,
MIpUMEHEHUE
OCHOBHBIX METOJIOB
MTO3HAHUS
(mabmronenus,
HAy4YHOTO
SKCIIEPUMEHTA) ISt
W3YYICHHUS
Pa3IUYHBIX CTOPOH
XUMHYECKHX
O00BEKTOB |
MIPOLIECCOB, C
KOTOPBIMH
BO3HHKACT
HEO0OXOUMOCTh
CTaJIKUBAThCS B
npodeccnoHanbHOM

chepe;

METO/bI TO3HAHUS
(HabiroieHHsI, HAYYHOTO
HKCIIEPUMEHTA) JIJIs
W3Y4YEHUS Pa3IUYHBIX
CTOPOH XMMHUYECKUX
00BEKTOB U MPOIIECCOB,
C KOTOPBIMU BO3HHUKAET
HEO0OXOAUMOCTD
CTaJIKUBaThCS B
npodeccuoHanbHOM
cdepe;

YMEHHUS Je1aTh BbIBOJIBI,
YMEHUE BBISBIIATH
CYILIECTBEHHOE,
Pa3BUTHE JIOTUYECKOTO
MBIIUICHUS TIPU paboTe C
TEeKCTaMH, OYKIIETOM,
Ha0II0IaTh 32
BEILECTBAMM, IPOBOJIUTH
HCCJIEI0BATEIbCKUE
MPOLIeAYpPHI, Pa3BUBATh
MMO3HABATEJIbHBIN
MHTEPEC K NMPEIMETY U
MpoIIecCy O3HAHUS.
yMeHUue
XapaKTEpPU30BaTh
AJIEMEHTHI 110 UX
MOJIOKEHUIO B
ITepuoanueckoit
cucteme JI[.1.
Menneneena.
OOBSCHATD 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOEHUS,
MIPUPOY XUMHUYECKOU
CBSI3U 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOU
PEaKINH U TOJI0KEHHE
XUMHUYECKOTO
paBHOBECHS OT
pa3aNyYHbIX (PaKTOPOB;
YMETH OTIPEIETISATh
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKHUX
IIPEBPAILCHHI B
Pa3IMYHBIX YCIOBUAX U
OIIEHKHU UX TOCJIEACTBUH
HCITOJTh30BaHNE
abCTPaKTHOTO
MBIIUICHHUS],
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IIPOJIOJIKUTH

pa3BuUTHE
XUMHYECKON
peun,
UCIOJIb30BaHUE M?2 | I[IpoBoAMTH Ilpakmuueckasn
pa3IMYHbIX CaMOCTOSTENLHEIN IIOUCK | paboma
HUCTOYHHUKOB JUIA XUMUYECKON Pegpepam
MOJTy4YEHUSs uH(pOopMaIUU C
XUMHYECKON HCIIOJIb30BaHUEM
uH(popManuy, Pa3IMYHBIX UCTOYHUKOB
YMEHUE OLICHUTH €€ (HaAy4YHO-TIOMYJISIPHBIX
JIOCTOBEPHOCTD ISt U3JIaHUH, KOMITBIOTEPHBIX
JOCTUKEHHS XOPOILIUX 6a3
pe3yabTaTOB B JTAHHBIX, PECYPCOB
npodecCuOHAITBHON WNHuTtepHera);
cdepe; UCIIOJIb30BaTh
KOMITbIOTEPHBIC
TEXHOJIOTHH JIJIs1
00paboTKHU U TIepe1ayn
XUMHUYECKOH
uH(pOopMaLnu U ee
MIPEJICTaBJICHHUS B
pa3InyYHbIX (hopMax.
OcCyiecTBISTh TOUCK
uH(popMaluuy,
HEe0OX0aAUMOM IS
3P PEKTUBHOTO
BBITIOJTHCHHS
npodecCHOHANBHBIX 3a7a4
npeomMemmuvix:
c(hOpMHUPOBAHHOCTH 111 | [ToHuMaTh pOJIb XUMHH B | Yemmuwiti onpoc Ox3zamen
MpeACTaBICHUN O €CTECTBO3HAHUMU, €€ CBS3h | ]ecmuposanue
MecTe XMMUH B C APYTUMH Ilpakmuueckas
COBPEMEHHOMN HAay4YHOU €CTECTBEHHBIMU HayKaMHU, paboma
KapTUHE MUPA; 3HAUYCHUE B
MMOHUMAaHHUE POJIU ’KU3HU COBPEMEHHOTO
XUMUU B oOmrecTBa
dbopMupoBaHUH 3HaTh BaXKHEHIINE
Kpyrosopa u BEIIIECTBA U MaTE€pPHUAJIBI.
(byHKIMOHATIBLHON
rPAaMOTHOCTH
YEJIOBEKa JJIS
pereHus
MPAKTUYECKUX 3a/1a4;
BJIaJICHIE 112 | 3HaTH OCHOBHBIE 3aKOHBI | YcmHuull onpoc Oxzamen
OCHOBOIIOJIATAlOIIH MU XUMHUU: CTEXUOMETPHS, Tecmuposanue
XUMHUYECKUMHU 3aKOH COXPaHEHUs Macchl | [Ipakmuueckas
TMMOHATUAMU, BEIIIECTB, BIAIETh pa6oma
TEOPHUSIMHU, 3aKOHAMH 1 OCHOBOTIOJIATAOIITUMHU
3aKOHOMEPHOCTSMHU XUMUYECKUMHU
; YBEpEHHOE MOHSITUSIMU, TEOPUSIMH,
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I10JIb30BAHUC

3aKOHaMH1 U

XUMHYECKON 3aKOHOMEPHOCTSIMH;
TEPMHUHOJIOTHEH U YMETb Ha3bIBATh:
CUMBOJIMKOM; M3y4YEHHBIC BEIIECTBA IO
TPUBHUAIBLHON WJIU
MEKTYHapOAHOMN
HOMEHKJIATYpE;
BJIaJICHHE OCHOBHBIMU 113 | yMeTh BBITIOTHSATH Ilpakxmuueckasn Oxzamen
METOJIaMU HAyYHOT'O XUMHUYECKHH paboma
MO3HAHMS, SKCHEPUMEHT 110 Tecmuposanue
HCIIOJIb3YEMBbIMU B pacro3HaBaHUIO Jlabopamopnas
XAMUH: BOKHEHIITUX paboma
HaOII0/IeHUEM, HEOPraHUYECKUX U
OMHICaHUEM, OpraHUYECKUX
U3MEpEeHHEM, COEJIMHEHUH;
AKCIIEPUMEHTOM;
yMEeHUe
o0OpabaTsiBaTh,
OOBSICHATH PE3yIbTATHI
MIPOBEJICHHBIX OIBITOB
Y JIeNaTh BBIBO/JIBI;
TOTOBHOCTD U
CIIOCOOHOCTh
MIPUMEHSATHh METO/IbI
TO3HAHUS TPU
pelieHun
MPAKTUYECKUX
3a/1a4;
c(hOpMHUPOBAHHOCTH 114 | Ymetsb pemate pacueTHbie | /Ipakmuueckas OK3amen
yYMEHUS JaBaTh 3aJja4uM [0 XUMUYECKUM | paboma
KOJIMYECTBEHHBIE dbopmynam u Tecmuposanue
OLICHKHU U YpaBHEHHUSIM;
MIPOU3BOJUTH PACUETHI HCII0JIb30BaTh
M0 XUMHYECKUM puoOpeTEHHBIC 3HAHUS U
dbopmynam u YMEHUS B MPAKTHYECKOM
yYpaBHEHUSM; JIeATETbHOCTH U
MTOBCEIHEBHOW KU3HU:
BJIAJICHUE TIPaBUIIAMH 115 | Ymenue 6e3onacHOro Yemmnwoi onpoc
TEXHUKH oOpartienus ¢ roprouumu | Ilpaxmuueckas
0€30MMacHOCTH MPU 1 TOKCUYHBIMHU paboma
WCIIOJTh30BaHUU BEIIIECTBAMH H Jlabopamophas
XUMHUYECKUX BEUIECTB; 1ab0paTOPHBIM paboma
00opyoBaHuEM;
c(hOpMUPOBAHHOCTH 116 | YMeHUe KpUTHYCCKOM Yemmuwiii onpoc

COOCTBEHHO MO3UIUU
110 OTHOILIEHHIO K
XUMHYECKON
uH(popmManuu,
[I0JIy4aeMOM U3
pa3HbIX HCTOYHHKOB.

OIIEHKH JJOCTOBEPHOCTH
XUMHUYECKOM
uH(popMaluuy,
MOCTYNAKONIIEH U3 pa3HbBIX
HCTOYHUKOB.

Pegepam
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