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1.HIOACHUTEJIBHAS 3AIITMCKA

Pabouast mporpamMma 06111€00pa3oBaTeNbHON YU€OHON AUCIUIUIUHBI « XUMUSD)
npenHasHadyeHa A u3ydeHust xumuu B [Ipodeccnonansaom yumnuiie AI'ACY, npu
peanuzanudd 00pa3oBaTENbHOW MPOrpaMMbl CpeAHEro o0iero oOpa3oBaHUS B
npeaenax OCBOEHHUS OCHOBHOW Mpo(ecCHOHANBHOM 00pa3oBaTEeNIbHON MPOrpaMMbl
CIIO (OIIOII CIIO) no mpodeccun 23.01.17 Mactep o peMOHTY U 00CTYKUBAHUIO
aBToMoOuJiel Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHuUs.

PabGouass mporpamMma yueOHOrO mpeaMeTa «XuMHUS» pazpaboTaHa B
COOTBETCTBUM ¢ DesiepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero oOmero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHCTEpCTBA
oOpazoBanuss u Hayku Poccuiickoit ®epepamuun ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MuHHCTEpCTBOM rocTUlMK Poccuiickoit @eneparuu 7 urons 2012
r., peructpauroHHbii Ne 24480). Ilpukazom MwuHUCTEpCTBA NPOCBEILICHUS
Poccuiickoit @enepannu ot 23.11.2022 No 1014 «O6 yrBepxknenun QenepaibHOM
0o0pa30BaTeNbHON MPOrpaMMbl CPEIHEro 00IIero odopazoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

ConepsxaHue mporpamMMbl y4eOHOM NUCHUIIIUHBI «XUMHS» HAMpaBIeHO Ha
JTOCTHXKEHHE CIEAYIOMIMX LeTei:

- dbopmupoBaHre y OOyYaroUIMXcsi yMEHHUs OLICHMBaTh 3HAYUMOCTh
XUMHUUYECKOTO 3HAHUS JUISl KAXKIOTO YEJIOBEKa;

- (opMupoBaHue y 00yUYarOIIUXCS IEJIOCTHOTO MPEACTABICHUSI O MUPE U
pOJIM XUMHHM B CO3/JIaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHpA;
yMEHUSI OOBICHATH OOBEKThI M MPOLECCHl OKpYyXKarouehd JeHCTBUTEIbHOCTH:
MIPUPOJHOM, COLUUAIBHOU, KYJbTYPHOW, TEXHUYECKOU CPEIbl, — HCIOIb3YS IS
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE y OOyYalolUXcsi yMEHUH pa3nuyath (AaKThl U OLEHKH,
CpaBHUBATh OLEHOYHBIE BBIBObI, BUAETH UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b
KPDUTEPUEB C ONPEIEICHHOM CHCTEeMOW IIEHHOCTeH, (OpMYIUpOBaTh W

000CHOBBIBATH CO6CTB€HHYIO IMO3HUIHUIO,



- IpuoOpeTeHHre 00yYarolUMMUCS OMbITa Pa3HOOOPAa3HOUN NEATEeTbHOCTH,
MO3HAHUA W CaMONO3HAHUS; KIIOUYEBBIX HABBIKOB, HMMEIOIIUX YHHBEPCAJIHHOE
3HAQUYEHUE [JIs PA3IUYHBIX BHUJOB JCSATEIBHOCTH (HABBIKOB PEIICHUS MPOOIEM,
OPUHATUS ~ pEIICHUN, TIOMCKa, aHaiM3a ¢ 00paboTku  uHbOpMaIuH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, COTPYAHUYECTBA, OE€30I1aCHOTO

oOparieHus ¢ BEIeCTBaMHU B TTIOBCEAHEBHOM JKU3HU).

2.0BIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

XuMusi — 3TO HayKa O BEIIECTBAaX, UX COCTABE M CTPOCHHUH, CBOMCTBAX WU
NPEBpAIICHUSIX, 3HAYCHUH XHUMHYECKHX BEIIECTB, MAaTEpPHaOB M MPOIIECCOB B
IPAKTUYECKOH eATEIbHOCTH YEJIOBEKa.

Conepxxanue  oOmeoOpa3oBaTENbHOTO  Y4eOHOro  mpeaMera  «XUMUs»
HaIpaBJIEHO HAa YCBOEHHE OOY4YalOIIMMUCS OCHOBHBIX MOHSTHUI, 3aKOHOB M TEOPH
XUMHUH; OBJIQJICHUE YMEHUSAMH HaOMI0aTh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMHYECKHUI SKCTIEPUMEHT, MPOU3BOJIUTH PAcUeThl HA OCHOBE XMMHUYECKHUX (HOpMYII
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH.

B nporecce nzydenus XumMun y o0y4aroniuxcs pa3BUBAIOTCS TO3HABATEIbHBIC
WHTEPEChl U WHTEJUIEKTyalbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npobiieMaMy, BOCTIHUTHIBAETCS OEpexHOE OTHOUICHHS K TMPHUpPOJAE, IMOHHUMAaHHE
3I0pOBOr0 00pa3a >KM3HH, HEOOXOAUMOCTH MPEAYNPEKICHUS SBICHUN, HAHOCAILINX
Bpea 3I0pOBbI0O U OKpyXkatomieil cpeae. OHUM OCBaMBAalOT MNPUEMBI T'PAMOTHOTO,
0€30IMacHOTO WCIOJIb30BaHNS XUMUYECKUX BEIIECTB M MaTEpUajIOB, TPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO3sIIICTBE U HA IPOU3BOJCTBE.

B mpodeccnonanbHbIX 00pa30BaTEIbHBIX OpPTaHU3AIMUAK, PEATU3YIONINX
o0pa3oBaTeIbHYI0 MIPOrpaMMy CPEIHETO OOIIero 00pa3oBaHus B Mpejenax OCBOSHUS
OIIOII CIIO na 6a3e 0CHOBHOTO OOITIeT0 00pa3oBaHwMs, Y4COHBIN MPEeaMET « XUMUSDY
n3zyuaercs Ha 6azoBoM ypoBHe DI'OC cpemgnero o61ero oopa3oBaHus, OCHOBBIBACTCS
Ha 3HAHUAX OOYyYaIOIIUXCs, MOJYYEHHBIX NpPU H3y4YeHUU (HU3UKHU, OHUOIOTHH,
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reorpauu, MaTeMAaTUKH B OCHOBHOM IIKOJIE.

Peanuzanus JeAyKTHMBHOIO NOAXOAa K H3YYEHHIO XUMHHM CIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMYECKUX OIEpaluii MBIIJICHUS, KaKk aHaiu3 M CHHTE3,
000OlIEHNE M KOHKPETHU3allus, CpPaBHEHUE M AaHAJIOTWA, CUCTEMaTH3alus |
KJ1accu(uKaIus.

W3ydyenne XuMuH B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aAIUIX,
peanu3yromux 00pa30BaTEIbHYI0 MPOTpaMMy CpPEAHEro O0IIero oOpa3oBaHMs B
npenenax ocBoenuss OITOIT CIIO na 6a3e 0CHOBHOrO 0OIIEro 0Opa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMPOQUIIsi NMPOPECCUOHAIBHOIO 00pa30BaHusl.
OTO BBIpaXKaercs B COACPKAHUM OOYUYEHMsI, KOJMYECTBE YacoB, BBIACISAEMBbIX Ha
U3YyYEHHUE OTIENBHBIX TEM MPOTPaMMbI, TTyOMHE HMX OCBOCHHUS OOYYarOIIMMHUCS,
o0beME U  XapakTepe [MpaKkTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOATENBbHON pabOTHI CTYIEHTOB.

B mpomecce u3ydeHHs XMMHHM TEOPETHUYECKHWE CBEACHUS JIOTOIHSIIOTCS
JNEMOHCTpalMsIMH, J1a0OpaTOPHBIMM ONBITAMH M MPAKTUYECKUMH  3aHATHSIMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBaeT
BO3MOXKHOCTh (POPMHUPOBATh y OOYyYaIOLIUXCs CIEeUaIbHbIe MPEIMETHbIE YMEHUS:
paboTaTh C BEMIECTBAMH, BBINIOJHATH MPOCTHIE XUMHYECKHE OMBITHI, YYHUTH
0e30macHOMY M JKOJIOTMYECKHM TpaMOTHOMY OOpalieHUuI0 C  BEIIECTBAMH,
MaTepuajgamMH U mpoueccaMu B ObITY U Ha MIPOU3BOJICTBE.

B mpouecce wu3ydeHus XUMHH BaXHO (QOpPMHUPOBATH HH(POPMAIMOHHYIO
KOMIETEHTHOCTh oOOydwatomuxcs. Iloaromy mnpu opraHu3anuy CcamMOCTOSTEIbHOU
paboThl HEOOXOIUMO AaKIEHTHUPOBAaTh BHUMaHUE OOydYalOIIMXCS Ha TIOUCKE
uHopMaluu B CcpeAcTBaXx MaccMmenua, MHTepHere, y4yeOHOW W cHelUalIbHON
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHHEM U MPEJICTABICHUEM PE3YJIbTAaTOB.

IIpu orbope conepxaHuss y4eOHOro mnpeaMeTa «XUMHUSD» HCIOJIb30BaH
MEXIUCIUTUTMHAPHBIA TIOJIX0/, B COOTBETCTBHH C KOTOPHIM OOYYarOIIHUECs TOJKHBI
YCBOUTH 3HAHUS M YMEHMsI, HEOOXOAUMbIE IJIsi (POPMHUPOBAHUS €IMHOM LEIOCTHOU

€CTECTBEHHOHAYYHON KAapTUHBI MHpa, Ompenenistomei (GopMupoBaHre Hay4YHOTO



MHUPOBO33pEHHS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKOU JIESITEIHLHOCTH
N3yuenune obmeoOpazoBaTebHON yaeOHOT0 MpeaMeTa « XUMHUs 3aBepPIIacTCs

MOJIBEICHEM HTOTOB B (hopMe 3K3aMeHa B paMKaxX IMPOMEKYTOUYHON aTTeCTAINH

ctyneHToB B mporuecce ocBoenuss OIIOII CIIO ¢ momydeHueM cpeaHero oOIero

o6pazopanus (I[TIIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYHEBHOM IIJIAHE

VY4eOHbIN IpenMeT « XUMUs» SBIISIETCA 00s13aTeIbHON YIeOHON AUCIIUTUTMHON
0011e00pa30BaTEeNILHOTO IHUKJIA OCHOBHOM MpOQEeCcCHOHANIbLHON 00pa3oBaTelIbHON
IPOrpamMMbl CpEAHEro MpodecCHoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILETO
oOpaszoBaHus ¢ moiiydeHueM cpeaHero oodimero oopaszoBanusi (IIIIKPC) ¢ yderom
tpeboBanuit ®I'OC CIIO u npoduiia npodeccuoHaIbHOTO 00pa3oBaHUs.

B yue6nbix minanax [IITIKPC mecto ydyeOHOro npeamera «XMMHUs» B COCTaBe
00s13aTENIbHBIX YYEOHBIX MTPEAMETOB, 00SI3aTEIBHBIX JIJII OCBOCHUS TEXHOJIOTUYECKOTO

npodust mpodheCcCHOHATBHOT0 00pa30BaHUsI.

4. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEMETA

OcBoeHMEe colepKaHUsl Y4EOHOW AUCIUIUIUHBI «XUMHs» OO0ecreurnBaeT
JNOCTH)KEHHE CTYACHTAMH CIIEIYIOUINX PE3yIbTaTOB:

JAUYHOCHHBIX:

JI1 uyBCTBO TOPIOCTH M YBAKEHUS K UCTOPUU U JOCTHKEHUAM OTEUYECTBEHHOM
XUMHYECKOM HayKd; XHMHUYECKH TpPaMOTHOE TMOBEIEeHHE B MpodeccrnoHalIbHOMI
NEeSATEIbHOCTH U B OBITY NPU OOpaIIeHUH ¢ XUMUYECKUMHU BEILIECTBAMU, MaTepHaTIaMU
Y IPOLIECCAMU;

JI2 TOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATHU(PUKAIIUN B
n30paHHON TpodecCHOHANBbHON JeATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUI B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMUMWYECKOW HAyKH U

XUMMYECKUX TEXHOJIOTUM A ITOBBIIICHU S COOCTBEHHOTO HHTCIIICKTYAJIbHOI'O



pa3BUTHSI B BRIOpaHHOM NpodeccuoHaIbHON AesTeIbHOCTH;

MemanpeomMemHuplx:

M1 wucnonp30BaHHWE Pa3IMYHBIX BHUJIOB MO3HABATEIBHOM JIESITEIBHOCTH U
OCHOBHBIX HHTEJUICKTYyaJIbHBIX oOmepaluil (IMMOCTaHOBKU 3ajayd, (popMyIupoBaHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHMS, 000OIICHUS, CUCTEMAaTU3aIlNH, BBISIBIICHHS
MIPUYUHHO-CJICICTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB, ()OPMYITUPOBAHHSI BHIBOJIOB) JJIS
pellleHusl TMOCTaBJICHHOM 3a/laud, IMPUMEHEHUE OCHOBHBIX METOAOB IO3HAHUS
(mabmro/leHrss, HAYYHOTO OKCIEPUMEHTA) JUIsl W3YYEHUsS Pa3jIudHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJIUMOCTH
CTaJIKUBaThCs B IIpodeccroHanbHol chepe;

M2 wuCcnonb30BaHHUE PA3IWYHBIX WCTOYHUKOB JUISI TOJYYECHUS XUMHUYECKON
nHpopMary, yMEHHE OIICHHUTh €€ JOCTOBEPHOCTh JUISl JIOCTIDKCHHS XOPOIIHX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeomMemHulxX:

I11 chopmMupoBaHHOCTHL NPEACTaBICHUM O MECTE€ XHMHH B COBPEMEHHOM
HAay4YHOW KapTUHE MUpPA; MOHMMAaHUE POJM XUMUU B (HOPMUPOBAHUM KPYro3opa U
(hYHKIIMOHATBLHON TPaMOTHOCTH YeJIOBEKa JIJIS PelISHUs MPAKTUYSCKUX 3a71a4;

[12 BrmajmeHue OCHOBOIOJATalOUIMMH XUMHUYECKUMH TOHSTUSIMU, TEOPHUSIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

I13 BnageHne OCHOBHBIMM METOJAMHU HAYYHOTO MO3HAHMS, UCMOJIb3YEMbIMU B
XUMUU: HAONIOJICHHEM, OINUCAaHUEM, W3MEpPEHHUEM, OJKCIIEPUMEHTOM; YMCHHE
0o0pabaTpiBaTh, OOBSICHITH PE3YyJIbTAThl MPOBEJACHHBIX OIMBITOB W JIENATh BHIBOJIBI;
TOTOBHOCTh W CHOCOOHOCTb MPHUMEHATh METOAbl TIO3HAHUS TMpPH PEIICHUH
MPAKTUYECKUX 3a/]a4;

14 chopMupoBaHHOCTH YMEHHSI JaBaTh KOJMYECTBEHHbIC OIEHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpPMYJIaM U YPAaBHEHUSIM;

I15 BnageHue mpaBUJIaMM TEXHHUKH O€30IAaCHOCTH IIPH  HCIIOJIB30BAHUHI

XHUMHUYCCKHUX BCIICCTB,



[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMK MO OTHOIIEHUIO K XUMUYECKOM

uH(popMaIuu, MOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

S5.COAEPKAHME YYEBHOI'O ITPEIMETA

HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u Gopmsl
pa3aesioB U TeM OPraHM3aNHu JesiTeJJbHOCTH 00y4alomMXCs
BBeaenne OcHoBHbIE NOHATHS XUMHHU. BemectBo. Atom. Mosiekyia.

XuMuueckuit aneMeHT. Amtotponus. [Ipocteie u cinoxHbie
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELICCTB.
XuMHUYECKUE 3HAKU U (POPMYJIBI.

3HayeHUe XUMHUU IIpU ocBoeHuHu crnenuanbHocteit CI10
TEXHUYECKOTo npoduisi mpodeccnoHanbHOro 00pa3oBaHusl.

KonTposbnas padora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
CpeIHel O0IIe MIKOJIbI.

Pasznea 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1 CTpoeHue aToM0B
XHMHUYECKHUX 3JIEMEHTOB U
MPUPOJAA XUMMHUYECKON CBA3M

CoBpemeHnHasi MO/Ie/Ib CTPOCHHSA aTOMa.

DnekTpoHHas KoHpurypamnus aroma. Kiiaccupukanus XUMHIeCKHX
3JIEMEHTOB (s-, P-, d-31eMeHThI). BaneHTHBIC 3JICKTPOHBIL.
BanenTtHocTh. DneKTpoHHas Ipupoa XuMudeckoi cBsi3u. MloHHast
CBAA3b KaK CBA3b MEKJy KATHOHAMH U aHUOHAMH 32 CYET
AIIEKTPOCTATUYECKOTO MPUTSHKEHUS. DIEKTPOOTPULIATEIIBHOCTD.
KoBasieHTHbIE NOJISIpHAs U HENOJISIPHAS CBS3H.

IIpakTuyeckas padora Nel. CocraBiieHue 3J1€KTPOHHO-
rpadpuueckux Gopmyn anemenToB. OnpeeneHre XapakTepUCTHKH
aneMeHToB 1o [lepuoanueckon cucreme

Tema 1.2
Ilepuoauyeckuil 3aK0OH U
Tabauua /I. U. MenpgeseeBa

Ilepuoauyeckas cucremMa Xumm4yeckux diaemMenTos JI.U.
Menpeaeesa. ®usndecknii cMmbica [lepuogugeckoro 3akona J[. M.
MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
PIIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIECTB B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHYECKOT0 3JIEMEHTA B
[Tepuonnueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE
3HaueHue [lepunonnueckoro 3akona J[.M. Menneneesa. [Iporao3sst

JI.11.

MCHILGJ'IGGBa. OTKpI)ITI/IC HOBBIX XUMHWYCCKHUX IJICMCHTOB.

IMpakTuyeckas padora Ne2. XapakTepuCTHKa dJIEMEHTOB,
OIIpeJIeNIeHUe JIEMEHTa IO €ro JIEKTPOHHOH (popMmye, onpeaeneHue
(hopMyJ1 BBICIIMX OKCHJIOB, X XapaKTEPHUCTHKA.

IpakTuuyeckas padora Ne3. Haxoxnenue
OTHOCHUTEIILHON MOJIEKYJIIPHOM U MOJIIPHOM MacChl

BEIECTBA

Pa3nen 2. XuMH4yecKHe peakuuu




Tema 2.1
Tunbl XUMHUYECKHUX PeaKkIuid

Kaaccudukanusa ¥ THIBI XMMHYECKHX PEaKIMi ¢ yYacTHeM
HeOpPraHu4eckux BemecTB. OKUCINTEIBHO — BOCCTAHOBUTEIIbHBIC
peakuuu. OnpeesneHue CTENEeHN OKUCIIEHUS DJIEMEHTOB
KonnyecTBeHHbIE OTHOLIEHUS B XUMUHM. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUSIM
XUMUYECKUX peakiuil. Mosb Kak eJMHHIA KOJUYECTBA BELIECTBA.
MouisipHas Macca. 3aKOHbI COXPaHEHUS! MacChl U SHEPTUU. 3aKOH
ABoraapo. MoJisspHbIil 00beM

ra3oB. OTHOCHUTENbHAS INIOTHOCTD I'a30B.

IIpakTnuyeckas padora Ne 5. CocraBieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIMA METOAOM
PIIEKTPOHHOIO OaJiaHca.

Tema 2.2
DIIEKTPOTUTHIECKAS
UCCOLIMAIUs M HOHHBIN
0OMeH

Teopus 31eKTPOJIMTHYECKOH TUccoOHaMU. Peakiinm noHHOTO
oomena. CocraBiieHne YpaBHEHUH peakIfii HOHHOTO 0OMeHa IyTeM
COCTaBJICHUS X MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUU.
['uaponus coneid. CocTaBiieHUE PeakMii THAPOTIN3a COJICH.
3HaueHNe TUAPOIIN3a B OMOIOTHYECKUX OOMEHHBIX MPOIeccax.
[IpuMeHEeHHEe rUAPOIN3a B IPOMBIIIICHHOCTH.

IpakTnyeckas padora Ne 6. CocraBieHue ypaBHEHHI peakuii B

MOJICKYJISIPHOM M MOHHBIX (popmax. 2 9

Paznen 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKHUX BelIECTB

Tema 3.1
Knaccudukanus,
HOMEHKJIATypa U CTPOCHUE
HCOPTaHNYCCKUX BCIICCTB

Kunaccndpukanus HeopraHm4eCKux BelecTB.

[IpocTsle U COXKHBIE BenlecTBa. MeTalulbl 1 HEMETAJLIBL.
OcoOeHHOCTH CTPOCHHUS.

(OCHOBHBIE KJIacChl CJI0KHBIX BEIECTB (OKCHU/IbI, THIPOKCH/IBI,
KHUCIIOTHI, conn). HoMeHkaTypa 1 Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXO/I U3 UX XUMUYECKOW (DOPMYIIBI MJIM COCTABIICHHE
XUMHUYECKON (POPMYIIbI UCXOMS U3 HA3BaHUS BEIECTBA 1O
MEXIyHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xmoneKyspHble B3aumozeicTsus. Kpucrammoruaparsl.
ArperaTtHble cocTosiHUS BelecTBa. Kpucraminueckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIIMYECKUX PELIETOK (aTOMHas,
MOJICKYJISIpHASI, HIOHHAsA, METaJUInuecKasi). 3aBUCUMOCTh
(bU3MYEeCKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAITMYECKON
pemerku. [Ipuunnbl MHOrooOpa3sus Beuiects. CoBpeMeHHbIE
MPEICTABICHUS O CTPOCHUHU TBEPABIX, )KUJKUX U Ta3000pa3HbIX
BeniecTB. Kuakue KpucTauibl.

IIpakTuuyeckas padora Ne 7. Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX KUCIOT M OCHOBAHMM.

Tema 3.2
Dusuko-xuMHU4ecKue
CBOMCTBA HEOPraHUYECKUX
BEIICCTB

Metannbl. O01ue Gu3nYecKue ¥ XUMUIECKIEe CBONCTBA METAJLIOB.
Kiraccudukanus MeTauioB 10 pa3IndHbIM PU3HAKAM.
DIEKTPOXUMHUYECKUIN Psijl HAPSHKEHU METAIIIOB. 3HAUEHUE
METAJUIOB U HEMETAJIJIOB B MPUPOJIE U KUZHEAEATEITbHOCTH
yesnoBeka U opraHu3MoB. Koppo3ust MeTasuioB: BUABI KOPPO3UH,
CIIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

Hemetannel. O0mue ¢puznueckue 1 XMMUYecKue CBOWCTBA
HeMeTaJu10B. TunnuHble cBoiicTBa MetaainoB [Y— Yl

rpyni. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJLIIOB.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.

XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BeIeCTB (OKCHUJIOB, THIPOKCUIOB, KUCIIOT, COJICH U Ip.).

10




3aKOHOMepHOCTI/I B U3MEHECHUM CBOICTB MMPOCTHIX BCUICCTB,
BOJOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCUJIOB.

IpakTuuyeckas padora Ne 8. Metaisl M UX COSIUHEHHS

IpakTuyeckas padora Ne 9. Hemerayuisl 1 UX COCTUHEHUS

Tema 3.3

[Ipou3BOACTBO
HEOPTraHUYECKHUX BEIECTB.
3HaueHUe U IPUMEHEHHE B
OBITY ¥ Ha TIPOM3BOJICTBE

OO0111e MpeaCTaBIeHHs O IPOMBILUIEHHBIX CLI0CO0aX MOTyYeHUs
XUMUYECKUX BELIECTB (Ha MpUMEPE MPOU3BOJICTBA aMMUAKA, CEPHOMU
kuciaoThl). [lonsarue o metamrypruu. UepHast v 1iBeTHas
MeTamuryprust. O6ume crnocoOsl momyyeHust MetayuioB. [lonstue o
crutaBax. CIutaBbl Jkelie3a M UX poJib B COBPEMEHHOM TEXHHKE U
Barel npodeccuu.

[IpakTHyeckoe NPUMEHEHUE IEKTPOIN3a I I10JIy4EHUS
LIEJIOYHBIX, [IEJIOYHO3EMENBHBIX METANIOB U AJIFOMUHUS.

PoJib Ta30B B COBpEMEHHOM TEXHUKE U Ballel npodeccum.
3HaueHue U IPUMEHEHNE B OBITY U Ha IPOU3BOJICTBE
HeopraHudeckux Beuiects. [Ipo0ieMa 0TX010B ¥ TOOOUHBIX
[IPOJYKTOB.

KoutpoJsbHas padora Ne2 «CBOICTBa HEOPraHUUECKUX

COETUHEHUN)

Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHN4YecKMX BellecTB

Tema 4.1
Knaccudukanus, ctpoerue u
HOMEHKJIaTypa OpraHMYeCcKuX
BEIIECTB

[Ipenmer oprannueckoil xumuu. IlpupoaHsie, HICKyCCTBEHHBIE U
CUHTETUUYECKHE OpraHuyecKkue Bemectsa. CpaBHEHUE OPraHUYECKUX
BELIECTB C HEOpPraHM4EeCKUMHU. BaneHTHOCTh. XMMHUECKOE CTPOCHUE
Kak IOPSIIOK COEUHEHUSI aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
Teopus crpoeHns oprannueckux coequHennii A. M. bytieposa.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOT0 CTpoeHus. M3omepus
1 M30Mepbl. XUMUYecKrue GOpMyJIbl U MOJENIN MOJIEKYIT B
OPraHU4YeCKOW XUMHH.

Knaccugukanus oprannueckux BemecTB. Kitaccudukarys Beriectn
[0 CTPOEHHUIO YIIIEPOJHOI0 CKEJIEeTa U HATUYUIO (PYHKIIMOHAIBHBIX
rpynn. ['omonoru u romonorus. Hauana Homenknatypst [UPAC.

IpakTuuyeckas padora NelO. CocraBneHue pa3BepHYTHIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKHX BEIECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJICTBO U
MPUMEHEHHUE OPTaHUYECKUX
COeTUHEHNN

[IpenenbHbIE YrIeBOAOPOAbl. AJIKaHbI: TOMOJIOTUYECKUI psif,
M30MEpHsI U HOMEHKIIATypa aJIKaHOB. XMMUYECKUE CBONCTBA
QIIKaHOB.

['opeHne MeTaHa Kak OIMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
MIPOMBIIIJIEHHOCTH U ObITy. HaxoxaeHue B nmpupoje u NpuMeHeHre
QJIKaHOB .

HenpenenbHble yrieBoa0pOIbl. AJTKEHBI. ITUJIEH, €0 MOJyYEHUE
(eruapupoBaHUEM FTaHa, JENOIMMEpHU3alMel TOIUITUIICHA).
['omonornueckuii psz, ”30Mepusi, HOMEHKJIATypa alKEHOB.
XMMHUUYECKHE CBOWCTBA ATHIIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINU
(oGecuBeurBaHNE OPOMHOMN BOJBI M pacTBOpA MEpMaHTraHaTa Kajus).
[lonmMepu3anus 3TUIEHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0
MCIIOJIb30BaHUS.

\AnkuHBI. AnetuieH. ['opeHne aneTuieHa Kak UICTOUHUK
BBHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJJIOB
TexHuka 6€30MacHOCTH MPHU paboTe C alleTHICHOM.

Apensbl. ben3on, ero ctpoenue u hU3NIECKUE CBONCTRA.

11




XuMHUUYeCKre CBOMCTBA OeH30I1a U ero moiydeHue. [Ipumenenue
OEH30I1a HA OCHOBE CBOMCTB.

[ IpupoIHBIE UICTOYHUKH YIJIEBOXOPOAOB. IIpupoanslii ra3: cocras,
npuMeHeHue B kayecTe TorumBa. Hedte. CoctaB u nepepaborka
HedTH. [leperonka nedru. Hedrenpomykrsr.

Crnuptel. ['mapokcunpHas rpynmna kak GpyHkuuoHansHast. [lonstue o
[peieIbHbIX OJHOATOMHBIX CIUPTaX. XMMHUECKHUE CBOMCTBA
ATaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE NMPOCTHIX U
CJIOKHBIX 3(pUpoB, OKHCIIeHUE B anbaerul. [lonmyuenue sTanona
OpO’KEeHHEM TJIFOKO3bl U TuapaTanuel stwieHa. [Ipumenenue
STaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS IS
OpraHM3Ma 4eJIOBeKa U MpenynpexacHue. [ muepruH Kkak
[IpeICTaBUTENIb MHOIOATOMHBIX clIUPTOB. KauecTBeHHast peakius Ha
MHOTOaTOMHBIE CITUPTBHI.

[IpuMeHeHne ruIepruHa.

Denoin. Puznyeckre U XuMHUECKue cBoiicTBa ¢peHona. [Ipumenenue
(heHoIIa Ha OCHOBE CBOWCTB.

Anpaeruabl. [lonstue o0 anpaerugax. AlbIeruaHas rpymnmna Kak
(byHkunoHanbHast. @opManbIeru] U ero CBOMCTBA: OKUCIICHHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI
crupt. [lomyuenue anpaernioB OKUCIEHUEM COOTBETCTBYIOLIMX
criupToB. [Ipumenenne Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.
KapOoHoBble kucioTsl. [IoHsTHE O KAPOOHOBBIX KUCIOTAX.
KapOokcuiibHas TpyIina Kak GyHKIHOHATBHAS. [ oMoTornaecKuit
PSI1 IPEJeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM alIbJIETUI0B. XHUMUYECKUE
CBOMCTBA YKCYCHOM KHMCIIOTBI: OOIIME CBOWCTBA ¢ MUHEPAJIbHBIMU
KHCJIOTaMHU U peakuus arepudukanuu. [I[pumeHenne ykcycHon
KHMCJIOTHI HA OCHOBE CBOMCTB.

CrnosxHble 3¢upsl U kupbl. [lomyyenue cnoxHbIX 3pUpoB peakueit
prepudukanyu. CioxHble 3UPhI B IPUPOJIE, X 3HAUECHUE.
[IpmMeHeHue CI0XKHBIX 3(pUPOB HA OCHOBE CBOMCTB. AMUHBI.
[Tonatue 06 aMuHax. AHWIMH KaK OPraHU4YeCKOe OCHOBAHHE.
[IpMeHeHre aHUIMHA HA OCHOBE CBOWCTB.

[TonmMmepsl. [lonumeps! - BaxHEIIEe CBIPBE 1S TOTYYEHUS
CTPOMUTENbHBIX MaTepraioB. OCHOBHbIE IOHATHUS.

[Inactmaccel. TepMoIIacCTUUHBIE U TEPMOPEAKTUBHBIE TUIACTMACCHI.
[lonuaTHIIEH U ero MpUMeHeHHe B cTpouTenbeTBe. CriocoObl
[pacrio3HaHMsl IJ1acTMacc.

OBonokHa, nx knaccudukanus. CriocoObl pacro3HaHMs BOJIOKOH.
CHHTeTHYECKNE KaydyKH U UX UCII0JIb30BAHUE B CTPOUTEIILCTBE.

IpakTuyeckasi padora Nell. Hazpanue npeneabHbIX
YIJI€BOJIOPOAOB 0 MexayHapoaHoi HomeHkinarype [IUPAC.

IpakTuyeckas padora Nel?. Hazpanue HempeneabHbIX
yTJI€BOAOPOJOB 10 MexkayHapoaHoi HomeHkinarype IUPAC.

IIpakTuuyeckas padora Nel3. Hazpanue ciupToB 1o
MexayHapoaHoi Homenkiatype IUPAC.

IIpakTuuyeckas padora Nel4. CocraBieHue ypaBHEHUH peakiuii
bTepudukanmu

TeMma 4.3.
OpraHuyecKkue BeIecTBa B

DKups! kak croxkabie 3¢upsl. Kitaccudukanus xupoB. XuMUYECKHE

CBOMCTBA KUPOB: THAPOJIU3 U THIPUPOBAHHE KUIKUX KUPOB.

12




PKH3HCICATCIIbHOCTH YCJIIOBCKA

[IpuMeHeHne )KUPOB HA OCHOBE CBOMCTB.

YrieBonbl. [ 110K03a — BEIIECTBO C IBOMCTBEHHOW (QyHKITHEH —
AIbJACTUA0CIUPT. XUMHUUYECKHE CBOMCTBA IIOKO3bL. [I[pumenenne
TJIFOKO3BI Ha OCHOBE CBOMCTB.

Caxapo3sa, Kpaxmall U LeJUII0JI03a, CTPOCHHUE, CBOMCTBA,
MpUMEHEHUE 3HAUYCHHUE YTIIEBOJIOB B JKMBOM MPUPOJIEC U )KU3HU
UeI0BEKa.

Hyxnennosbie kuciaotel. CocTaB, CTpOSHHUE U OMOJIOTHYECKas POJIb.
IAMHUHOKHCIIOTBI. AMUHOKHUCIIOTHI KaK aM(OTepHbIE

() YHKIIMOHAJIbHBIE OPraHUYECKHUE COCTMHCHUS. XMMUYCCKHE
CBOICTBAa aMUHOKHCJIOT: B3aUMOJICHCTBHE C IIEIOUYaMU, KUCIOTaMU
W IpYT C IPyroMm (peakius monukoHaeHcaun). [lentuanas cBsA3b U
nonunenTuabl. [IpuMeHeHne aMuHOKUCTIOT HA OCHOBE CBOMCTB.
benku. [lepBuunas, BTOpu4Hasi, TpeTUYHAs CTPYKTYPHI OEIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TOPEHUE, ICHATYPAIIHS, THAPOIIU3,
[BeTHBIE peakiuu. buonornyeckue pyHKIUU OEIKOB.
CTpouTenbHbIC OTACIIOYHBIC MaTEPUANIBI U UX BIMSHUE HA 3JJ0POBbE.
[Tpod3aboneBanus U UX MPEAYIPEIKICHHE.

IIpakTnyeckas padora Nel5. CpoiicTBa 6ENKOB.

Paznen 5. Kunernueckue u TEPMOAUMHAMHUYECCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHUYECCKHUX

peakuuii

TemaS.1.

Kunetnueckue
3aKOHOMEPHOCTHU IIPOTEKaHUS
XUMUYECKHUX PeaKni

Knaccuukanus XuMHUECKUX peakuuii: o (Ga3oBoMy cOCTaBy
(rOMOTreHHbBIE ¥ T€TEPOTreHHBIE), IO UCII0JIB30BAHUIO KaTallu3aTopa
(KaTaJUTUYECKHE U HEKaTaIUTHYECKUE).

CKOpOCTh XMMHUECKUX peakluil. DakTopsl, BIAUSIONINE HA CKOPOCTh
XMMHYECKON pEaKIuu

Tema 5.2.
TepMoanHaMUuecKue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKUX PEaKLIUM.
PaBHOBECHE XUMHUYECKUX
[peaKkuui

Knaccudukanys XUMHUECKUX pPEeaKIUii: 10 TeIIoBoMY 3hdexTy
(9K30TE€pMUYECKHE, SHIOTEPMUYECKHE), IO 00PaTUMOCTH
(oOpatuMble 1 HeOOpaTUMBIE).

XMMHUYECKOE PAaBHOBECHE U €r0 CMEILEHUE M0 I€HCTBUEM
a3JIM4YHBIX (aKTOPOB

IIpakTnuyeckas padora Nel6. Pemenue 3a1au no TerioBomy
bddexTy peakium.

Pa3nea 6. /lucnepcHblie cHCTEMBbI

Tema 6.1
JlucriepcHbIe CUCTEMBI U
(haKTOPBI UX YCTOWYUBOCTH

[TonsiTue o nucniepcHol cucteme. Jucnepcuas dasza u

nucrnepcuonHas cpena. Kinaccudukanus 1ucrepcHbIX CUCTEM.

CBoliCcTBa IUCIIEPCHBIX CUCTEM.

PactBopsl. PactBopenne. Bona kak pactBoputens. PactBopumocTs

BemiecTB. HachllieHHbIEe, HEHACBILIICHHBIE, IEPECHILICHHbBIE
aCTBOPBI

IpakTuyeckoe 3anaTue Ne 17. 3a1aun Ha TPUTOTOBJICHUE
aCTBOPOB.

Tema 6.2.
HccnenoBanue cBOMCTB
JII/ICHepCHI)IX CUCTEM

. 3aBUCUMOCTb paCTBOPUMOCTH T'a30B, )KUJIKOCTEN U TBEPIBIX
BEIIECTB OT pa3NUYHBIX PakTopoB. MaccoBast 10Jik paCTBOPESHHOTO
BemectBa. [IpakTnueckoe 3ansitue Ne 18. 3agaun Ha
[IPUTOTOBJIEHHUE PACTBOPOB.

Paspnen 7. KayecTBeHHbIe peakMu 00HAPYKeHHsI OPraHUYeCKUX U HEOPraHNYeCKHUX BelleCTB
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Tema 7.1.

IpakTuyeckoe 3ansiTue Nel9. V3yyeHne XxapakTepHbIX peakiui

OpTaHU4YCCKUX BCIICCTB
OTACJBHBIX KJIACCOB C

M CIIOJIb30BaHHUCM
Ka4CCTBCHHBIX peaKHI/Iﬁ

OPTaHUYCCKUX BCHICCTB B IIPOAYKTAX IMUTAHUA

O0HapyxeHue kaTHOHOB [-1l rpyrmmbl

HEOPraHUYECKUX

KaTHOHOB M aHHOHOB

Tema 7.2. IIpakTuyeckoe 3ansiTue Ne20

OOHapyxeHune Vcnonp30BaHNE KAUECTBEHHBIX PEAKIUH JUI  ONpeACIICHHS

6. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPE/METY

Ne HaumenoBanue pas3gesioB u tem  |Beero |Jlekuun 3anaTus
n/n IIpakTueckue | JlabopaTopHsbie
BBenenue 2 2
1 | OcHOBBI CTPOEHHUS BellleCTBA 14 7 7 -
1.1 | CrpoeHue aTOMOB XUMHYECKUX JIEMEHTOB 6 3 3 -
1 IPUPOJIa XUMHYECKOU CBSI3U
1.2 | Tepnoanueckwuii 3akou u tabnuma JI.1. 8 4 4 -
MenneneeBa
2 | XuMHYecKHe peaKuu 17 10 -
2.1 | Tunbl XMUMHUYECKUX PEAKIU 9 5 4 -
2.2 | DeKTpONUTHYECKAst TUCCOLUAIAS | 8 5 3 i
HOHHBIN 00OMeH
3. | CTpoeHHe U CBOICTBA HEOPraHHYECKHUX 19 15 4 i
BellleCTB
3.1 | Knaccudukanusi, HOMEHKJIATypa U 7 5 5 i
CTPOEHHE HEOPTaHMUECKUX BEIIECTB
3.2 | ®U3UKO-XUMUYECKHE CBONCTBA 8 6 2 i
HEOPraHWYECKUX BEIECTB
[Ipon3BOACTBO HEOPTraHUYECKUX BEIIECTB.
3.3 | 3HaueHune ¥ MpUMEHEHHE B OBITY U Ha 4 4 - -
MIPOU3BOJICTBE
4 | CTpoeHne H CBOWCTBA OPraHUYECKHX 34 o5 3 i
BellleCTB
4.1 | Knaccugwukariusi, CTpOeHHE 1 5 5 1 i
HOMEHKJIATypa OPraHUYeCKUX BEIECTB
4.2 | CsoiicTBa, MPOM3BOJCTBO U MPHUMEHEHUE 29 17 5 i
OpraHUYECKUX COETMHEHUM
4.3 | OpraHuyecKue BELIECTBA B 6 4 2 i
JKH3HEACATCILHOCTH YCIOBCKA
Kunernyeckue u TepMOAHHAMHYECKHUE
5 | 3aKOHOMEPHOCTH MPOTEKAHUSA 10 7 3 -
XHMHYECKHX peaKUHi
5.1 | Kunerndeckue 3aKOHOMEPHOCTH 3 3 i i
MPOTEKAHUS XMMHUECKUX pPEaKInuid
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5.2 | TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUYECKUX PEAKITUH. 7 4 3
PaBHOBECHE XMMHUECKUX PEAKIIUHI
g | AMcnepcHbIe CHCTEMBI 6 3 3 )
6.1 | ducniepcHble cMCTEMBI U (haKTOPBI UX 4 2 5 i
YCTOWYHBOCTHU
6.2 | UccnemoBanue CBOWCTB TUCIIEPCHBIX 5 1 1 i
CUCTEM
KavecTBeHHbIE peaKIIuu 00HAPYKEeHHUS
7 | OPTAHHYIECKUX H HEOPTaAHMeCKHUX 6 3 3
BellleCTB
7.1 | ObHapyKeHHE HEOPTaHNYECKUX KaTHOHOB 3 1 2 i
Y aHNOHOB
OOGHapyKeHre OpraHUuYeCKUX BEIIECTB
7 2 | OTHENBHBIX KIIACCOB € UCIIONB30BAHUEM 3 2 1 )
KaueCTBCHHBIX PEaKIni
Hroro 108 73 35 -

[Ipu peanuzamnuu cojaepkanus o0IIe00pPa30BATEIBHOTO yY4eOHOro MpeameTa

«Xumus» B npenenax OIIOII CIIO na 6a3e OCHOBHOro 00IIEro OOpa3oBaHUs C

noJy4deHueM cpeanero oobiero oopazosanus (ITITKPC):

Buj yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 108
B TOM 4YHCJe:
TEOPETUIECKOE O0YICHHE 73
MPAaKTUYECKHUE 3aHATUS 35
Y4eOHBIM MIIaHOM He
nabopaTopHbIE 3aHATHUS
PETyCMOTPEHBI
Y4eOHBIM IJIaHOM HE
KOHTpOJIbHas paboTa
IPETyCMOTPEHBI
Y4eOHBIM IJIAaHOM HE
Koncynomayus
PETyCMOTPEHBI
Y4eOHBIM IJIaHOM HE
Camocmosmenvras paboma
PETyCMOTPEHBI
Ilpomesrcymounasn ammecmayus 6 dopme
oughghepenyupoeannozo 3auema

7. YA EBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanvbHo-mexHuueckou 6azvt, He0OX00UMOIL 014
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ocyuiecmaeienusn 06pa306ameﬂbnozo npouecca

No HaumeHoBaHue crienuaabHbIX OcHalleHHOCTh creUuaATbHBIX
i NOMelleHHuil ¥ OMelIeHUil 111 MOMeIleHU ¥ OMeIleHUuH 1151
CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM PadOThHI
Kabuner xumun: yuebnas ayauropus ais | 1.YueOHas nqocka
MIPOBEJICHUS 3aHATHI BceX BUIOB, B ToM | 2.PaGoudee mecTo mpenogaBatens
YKCJIE IPYIIIOBBIX U MHAUBUAYaIbHbIX 3.KommekT yue6Ho meOenu Ha 25
KOHCYJIbTallMi, TEKYIIET0 KOHTPOJIS U 00yJaromuxcst
MIPOMEXYTOUHOH aTTecTaluu 4.YuyebHo-HarIsAHbIE TOCO0us
11. 414042, r. AcTpaxaHs, yi. S.IlepeHoCHOM MYJIBTUMEIUNHBIN
MaructpanbHas, 18 KOMILIEKT
Aynautopus Ne 204 6. loctryn  x  wuHpOpPMAIIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTH
«HTepHeT»
[TomenieHue 1751 CaMOCTOSITENEHOM 1.KommuiekT yueOHOM Mebenu Ha
paboThl 25 oOyuaromuxcs
414042, r. Actpaxanb, yiu. 2.Kommbrorepsr — 21T.
9 Maructpanbsnas, 18 3.Jocrym uH(HOPMAITMOHHO-
Ayautopus Ne 308 TEJIEKOMMYHUKAILIMOHHOM ceTu
«HTepuer»

7.2. Pekomenoyemasa numepamypa (u3 ghpedepanvnozo nepeuns)

@) OCHOGHAA yueOHana numepamypa:

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 10 knacce, [Ipocsemenne ,2020 r

2. Pym3utuc I'.E., ®enpaman @.I'. Xummst. 11 knacc, [Ipocsemenune ,2020 T

0) OonoqnumenvHan yueoOnan 1umepamypa:

1. Epoxun IO.M., Komanesa WM. b. Xumus nmns mnpodeccuit u

CHEIUATBHOCTEH TEXHUIECKOTO M €CTECTBEHHOHAYYHOTO Tipoduieit. - M.: 2020

2.Y4eOHO-METOAMYECKOe MOCOoOMe MO BBHITIOJIHEHUIO pedepaToB, TOKIAIOB,

WHIUBUYAIbHBIX MPOEKTOB MO YYEOHOU TUCHUTIIMHE « XUMUSI»

8) nepeuens yueOHO-MemoOUUecKo20 odecnevenHus:

006 o6pazoBanuu B Poccutickoii denepanun: deaep. 3akoH ot 29.12. 2012
Ne 273-®3 (B pen. ®enepanbubix 3akoHOB oT 07.05.2013 Ne 99-®3, or
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot

07.06.2013 Ne

25.11.2013 Ne

05.05.2014 Ne

84-D3, ot

317- @3, or 03.02.2014 Ne 11-®@3, ot 03.02.2014 Ne 15-®3, or
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27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3Mm. oT
19.12.2016.)

@denepanbHbli  TOCYJAPCTBEHHBIM 00pa3oBaTENbHBIA CTAHAAPT CPEAHETO
o0miero o0Opa3oBaHUs, YTBEPKACHHBIM TPHKA30M MUHUCTEpPCTBA OOpa30BaHUS H
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunuctepctBoM  toctuimu  Poccuiickoir  @epepauuu 7 wuioHs 2012 1.,
peructpannoHHblid Ne 24480).

[Tpuka3 MunuctepcTBa npocsenieHusa Poccuiickonn @eneparuu ot 23.11.2022
Ne 1014 «O06 ytBepkaeHuu ¢eaepanbHOl 00pa30BaTENbHON MPOrPaMMbl CPETHETO
oO1iero oOpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepHem-pecypcoi:

1.www.ecologysite.ru (Karamor skoyiormdeckux caiToB). WwWw.ecoculture.ru

(CaiiT PKOJIOTMYECKOr0 MPOCBEILEHU).

2.Wwww.ecocommunity.ru (MHpopMainOHHbIH CalT, OCBEIIAIOUINA MPOOIEMBI

skojioruu Poccun).
0) 2J1eKMmPOHHO-0UOIUOMEUHbIE CUCHEMDL:
1. Epoxun 0. M., KoBanesa U.b. Xumus nnsa npodeccuu v cenuaibHOCTEN

TEXHHYECKOTO M €CTeCTBEHHO-HAay4YHOTo npoduei, 1-e uza.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun 0. M. COOpHUK TE€CTOBBIX 3a/laHU [0 XUMHHU: y4eO. mocooue

VIS CTYJ. yUpexaeHuil cpen. mpod. odpasoanms. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020

2. T'abpuensu O. C., Octpoymos U. I'. Xumus, 1-u31,2020 r

8.0COBEHHOCTHU OPTAHM3AIIMU OBYUEHUS JIs1 UHBAJIU/I0B U
JINIl C OTPAHUYEHHBIMH BO3MOKHOCTSAMMU 310POBbS
Jlns  oOyyaromuxcss W3 4YHCiAa WHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMHU

BO3MOKHOCTAMHU 3A0POBbiA Ha OCHOBAaHHUS ITMCBMCHHOI'O 3asBJICHUSA yqe6Ha;1
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JUCIIHITIIMHA «XHMHSD» pPCaIN3yCTCA C YUYCTOM 0COOEHHOCTEM HCI/IXO(i)I/ISI/I‘IeCKOFO

Pa3BUTHA, HWHINBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHMSA 3A0pPOBbA (ﬂaﬂee -

WHJIMBUAYAJIbHBIX OCOOCHHOCTEM ).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YBa)KEHHUS K UCTOPUU U
JOCTHUKEHUSIM
OTEYECTBEHHOM
XUMHYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MOBEJICHUE B
npo¢ecCuOHAITBHON
JeSITEeIbHOCTH U B
OBITY TIpH OOpaIIEHUN
C XUMHUYECKUMU
MaTepuasamMu u
polieccamu;

XUMHUU U OTKPBITUSA B
XUMUH, CACIIaHHbIE
POCCUMCKAMH Y4EHBIMH-
XUMUKAMH;

YBEPEHHOE M0JIb30BAHUE
XAMHYECKOU
TEPMHHOJIOTUEN U
CHUMBOJIUKOM;
XUMHUYECKHU TPAMOTHOE
MOBEJICHUE B
npodeccuoHaNbHOM
JESTEIIbHOCTH U B OBITY
pH 0OpaIeHnH ¢
XUMHUYECKUMHU
Marepuaiamu 1
poLeccamu;

YMEHHUE UCIIOJIb30BaTh
MPUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMUYECKUX SIBIICHUH,
MPOUCXOASIINX B
npupoje, ObITY U Ha
MIPOM3BO/ICTBE.

YMETh UCIOJI30BATh
MPUOOPETEHHBIC 3HAHUS
JUTST DKOJIOTHIECKHU
TPaMOTHOTO MOBEJICHUS
B OKpY’KaIOLIEH cpene,
JUISL OLICHKHU

BITSTHHS

XUMHUYECKOTO
3arpsi3HEHUS

Iipaxmuueckas
paboma
Tecmuposanue
Pegpepam

YUYEBHOI'O ITPEIMETA
Pe3yabTarsl Kon IIpoBepsiembie DopMbI U METOAbI KOHTPOJIA
o0y4eHus pe3yJib yYMEHHS ¥ 3HAHUS HOLICHKH

(IMYHOCTHBIE, TaToOB pe3yJIbTaToOB 00y4eHHs
npeaMeTHbIE, Texymuit IIpomexxyrounas

MeTarnpeIMeTHbIe) KOHTPOJIb aTTecTranus
JUYHOCHIHbLE

YyBCTBO TOPJIOCTH U JI1 | 3HaTh OCHOBHBIE 3aKOHBI | Yemmuwiti onpoc
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OKpPY’KaIOILeH Cpesbl
Ha OpPTraHu3M YeJIoBeKa
U JpyTHe KUBbIC
OpraHHU3MBI;
YMETh UCIOJIb30BaTh
MPUOOpPETEHHBIE 3HAHUS
JUTSL IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOU
KOHIIEHTPALUU B OBITY U
Ha MPOU3BOJICTBE;
TOTOBHOCTH K JI2 [Tonnmatp Peghepam
MIPOJIOJKEHUIO CYILIHOCTh U
o0pa3oBaHus U COLIMATIbHYIO
MTOBBIIICHUS 3HAYUMOCTbH CBOEH
KBATH(UKAIINK B Oymymieit
n30paHHOI npodeccum,
npodeccuoHanbHOM MPOSIBIISATH K HEM
JEATEIIbHOCTU U YCTOWYMBBIN
00BEKTUBHOE UHTEPEC;
OCO3HAHUE POJIU CamocTosTensHO
XUMHYECKHUX OTIpeIeIATh 3aa4u
KOMIIETCHIIVM B npodeccuoHaIbHOT
3TOM,; 0 U JUYHOCTHOTO
pa3BUTHS,
3aHUMAThCS
caMmoo0pa3oBaHHEM,
OCO3HAaHHO
MJIaHUPOBATH
MOBBIILICHHE
KBaJTM(DUKAIIHH.
yMeHUe JI3 | YMeTh HCIIOIB30BaTh Pegepam
HCII0JIb30BATh JIOCTHOKCHHUS
JIOCTHKEHUSA COBPEMEHHOM
COBPEMEHHOMN XUMHUUYECKON HAYKH CO
XUMHYECKON CBOEM
HAyKH U npoQeCCHOHAIBHON
XUMHUYECKHUX JIeSATETLHOCTBIO IS
TEXHOJIOTHH 17151 MOBBIIICHUS
TTOBBIIICHHS COOCTBEHHOTO
COOCTBEHHOTO WHTEJUICKTYaJIbHOTO
WHTEJUICKTyaJIbH pa3BUTHS;
Or0 pa3BUTHS B
BbIOpaHHOM
npodeccuoHanbH
ol
JIeATEIbHOCTH;
MemanpeoMemHvlx:
HCIIO0Ib30BaHUE M1 | pabGotarts c Ilpakmuueckas
pa3IMYHBIX BUJIOB TEOPETHUECKUM paboma
M03HABATENLHOM MaTepHaoM, Pecpepam
JESATEIIBHOCTH U aHaJM3UpPOBaTh, AEIATh Tecmuposanue
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OCHOBHBIX
HMHTEJUICKTYaJIbHBIX
onepanuii
(mocTaHOBKH
3aJa4H,
dhopmymupoBaHus
TUIIOTE3, aHAIU3a U
CUHTE3a, CPAaBHEHUS,
000011IeHHS,
CHCTEMAaTH3allHH,
BBISIBJICHUS
MPUIUHHO-
CIIEICTBEHHBIX
CBs3CH, IIOHCKaA
aHaJIOI OB,
dbopMynupoBaHUs
BBIBOJIOB) TSI
pelnreHus
IMOCTaBJICHHOM
3a7a4H,
MIPUMCHCHUE
OCHOBHBIX METO/I0B
MMO3HAHUSA
(HabmoneHus,
HAy4YHOTO
AKCIEPUMEHTA) JUIst
W3YYCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00OBEKTOB H
MPOIIECCOB, C
KOTOPBIMH
BO3HHKAET
HEOOXOIMMOCTh
CTaJKUBATHCS B
npodeccnoHanbHOM

cdepe;

BBIBOJIBI.
MPUMEHSTh OCHOBHBIE
METOJIBI TO3HAHUS
(HabyroIeHHST, HAYYHOTO
IKCIIEPUMEHTA) IS
M3YUYCHUS Pa3IUUHbIX
CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMU BO3HUKAET
HE00XO0ONMOCTb
CTAJIKMBAThCA B
po¢eCCHOHAIBHON
chepe;

YMEHUS JIe1aTh BBIBOIBI,
YMEHUE BBISIBIISATD
CYILIECTBEHHOE,
Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS TIPU padboTe C
TEeKCTaMu, OYKJIETOM,
HaOJIFONaTh 3a
BEIIIECTBAMH, TPOBOIUTH
HCCIICA0BATEIILCKIE
MpOLIeIypbl, PA3BUBATh
IM03HABaTCIILHBIMN
HUHTEPEC K MPEAMETY U
Mpolieccy NO3HAHUS.
yMEHUe
XapaKkTepU30BaTh
3JIEMEHTEI 10 UX
MMOJIOKCHUIO B
[Tepuoanueckoit
cucteme JI.H1.
MeHneneena.
OOBICHATH 3aBUCUMOCTD
CBOMCTB BEIISCTB OT UX
COCTaBa M CTPOEHUS,
MPUPOIY XUMUUYECKOU
CBSI3U 3aBHCHMOCTD
CKOPOCTH XUMHUYECKOU
pEeaKIH U MOJ0KEHHE
XHUMHUYECKOTO
paBHOBECHSI OT
pa3IN4YHbIX (HaKTOPOB;
YMETh ONPENEAThH
BO3MOKHOCTH
MIPOTEKAHUS
XAUMHYECKHX
IIPEBPAILECHHI B
Pa3IMYHBIX YCIOBUSAX U
OLICHKH UX IIOCIEACTBUI
HCIIOIL30BaHUE
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abCTPaKTHOTO

MBIIUICHHUS,
MPOJOKUTD
pa3BuUTHE
XUMHYECKOU
peuu,
HUCIIOJIL30BaHUE M2 | TIpoBoauTh Ilpaxmuueckas
pa3IMYHbIX CaMOCTOATENBHBIN OUCK | paboma
HNCTOYHUKOB IJIs XUMHUYECKOU P eqbepam
MOJTy4YEHUSs uH(pOpMaIUU C
XUMHYECKON HCTIOJIb30BaHUEM
uHpopmanuu, Pa3IMYHBIX UCTOYHUKOB
YMEHHE OLICHUThH €€ (Hay4HO-TIOMYJIIPHBIX
JIOCTOBEPHOCTb ISl W3JJAaHUN, KOMITBIOTEPHBIX
JOCTUKEHHS XOPOILIUX 0a3
pE3yNbTaTOB B JAHHBIX, PECYPCOB
npoeCCHOHATBHON WutepHera);
cdepe; UCIIOJIb30BATh
KOMITbIOTEPHbBIC
TEXHOJIOTUH JIJIs
00paboTKu U nepeaavu
XUMHUYECKON
uHpopManuu u ee
IIPEJICTaBJICHUS B
pa3NnuYHbBIX (hopmax.
Ocy1iecTBISTh MOUCK
uH(popMaluy,
HEOOXOIUMOM IS
3P HEKTUBHOTO
BBITIOJTHEHUS
npodeccuoHANIBHBIX 3aau
npeomMemHmuix:
c(OpMUPOBAHHOCTh 111 | [lonuMaTh poJib XUMHH B | Yemusiti onpoc OK3amen
IIPEICTaBICHUN O €CTECTBO3HAHUM, €€ CBA3b | 1 ecmuposanue
MECTC XMMMH B C IpyruMu IIpakmuueckas
COBPEMEHHOUN HAYYHOU ecTecTBEHHBIMH HayKaMH, | paboma
KapTUHE MHPA; 3Ha4YeHue B
MOHUMaHHE POJIU YKU3HU COBPEMEHHOTO
XUMUU B oOurecTBa
(dbopmMupoBaHUU 3HaTh BaKHEHIINE
Kpyrosopa u BEIIIECTBA U MaTepHAaIbL.
(GyHKIIMOHATIEHOM
IPaMOTHOCTH
YeJoBeKa s
peleHus
MIPaKTUYECKHX 3ajay;
BJIaJICHHE 112 | 3HATH OCHOBHBIC 3aKOHBI | Ycmubill onpoc Ox3amen

OCHOBOIIOJIararonmuy Mu
XUMHNYECKUMHU
IIOHATUAMU,
TCOPHAMU, 3dKOHAMH U

XUMHUHU: CTCXUOMCETPU,
3aKOH COXpaHCHH MAaCChl
BCIICCTB, BJIaACThb
OCHOBOIIOJIararommumMHn

Tecmuposanue
IIpakmuueckas
paboma
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3aKOHOMEPHOCTSIMHU XUMHYECKUMHU
; YBEpEHHOE MOHSTUSIMH, TEOPHUSIMH,
M10JIb30BaHKE 3aKOHAMHU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEH U YMETb Ha3bIBATh:
CUMBOJIUKOM; M3YYEHHBIE BEIECTBA 110
TPUBHAIILHON WIH
MEKTYHapOAHOMN
HOMEHKJIATYpE;
BJIaJICHUE OCHOBHBIMU 113 | yMeTh BBINOJIHATH IIpaxmuueckas Oxsamen
METOJaMHi HayYHOTO XUMUYECKUM paboma
IIO3HaHUA, 9KCIIEPUMEHT I10 Tecmuposanue
HUCTIOIB3yEMBIMH B pacno3HaBaHUIO Jlabopamophas
XUMHH; BOKHENIINX paboma
HaOII0/IEHUEM, HEOPTaHUYECKUX U
OTIHMCaHUEM, OpraHNYeCKHUX
HA3MEPEHUEM, COEIMHECHUM;
AKCIIEPUMEHTOM;
yMEHHE
oOpabaThIBaTh,
OOBSICHATB PE3yJIbTATHI
MIPOBEJICHHBIX OIBITOB
U JIeNIaTh BBIBOBL;
TOTOBHOCTH U
CTIIOCOOHOCTh
MPUMEHSITh METO/IbI
MTO3HAHUS TIPU
perieHnu
MPAKTUYECKUX
3anady;
c(hOpMUPOBAHHOCTD 114 | Ymertp pemath pacuetHele | [Ipakmuyeckas Ox3zamen
yYMEHHUS JaBaTh 3a/1ayv 10 XUMHUYECKUM | paboma
KOJIMYECTBEHHBIC bopmynam u Tecmuposanue
OIICHKHU U YpaBHECHHUSIM;
MIPOU3BOIUTH PACUETHI WCIIOJIh30BaTh
0 XUMUYECKUM NpUOOpEeTEHHbIC 3HAHUS U
dhopmynam u YMEHUS B MPAKTHYECKOU
YpaBHECHHUSIM; JIeATeTLHOCTH U
MOBCEHEBHOM KU3HU:
BJIaJICHUE TIPaBUIaMHU II5 | YMmenue Oe3omacHOro Yemmuwiii onpoc
TEXHUKH oOpaitieHus ¢ roprouuMu | Ilpaxkmuueckas
0e30macHOCTH IpU Y TOKCHYHBIMH paboma
WCIIOIb30BAHUU BEIIIECTBAMH U JlabopamopHas
XUMHUYECKUX BEIIECTB; 71a00pPaTOPHBIM paboma
000pyTI0BaHNEM;
c(hOpMHUPOBAHHOCTH 116 | YMeHue KpUTHUECKOU Yemuwiii onpoc

COOCTBEHHOM MO3ULINHT
10 OTHOIIEHUIO K
XUMHUYECKOM
uHpopManuy,
MOJy4aeMOi U3

OIIEHKH JIOCTOBEPHOCTH
XUMHYECKON
uHpopManuu,
IIOCTYIAOIIEH U3 Pa3HBIX
VCTOYHHUKOB.

Pegepam
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Pa3HbIX UCTOYHUKOB.
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