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1.IHIOACHUTEJIBHAS 3AIIUCKA

Pabouast mporpamMma 06111€00pa3oBaTeIbHON YU€OHON AUCIUIUIUHBI « XUMUSD)
npenHasHayeHa A u3ydeHust xumuu B [IpodeccnonansHom yunnuiie AI'ACY, npu
peanu3anud 00pa3oBaTENbHOW MPOrpaMMbl CpeAHEro ooOiero oOpa3oBaHUS B
npeenax OCBOEHHUS OCHOBHOW Mpo(ecCHOHANBHOM 00pa30oBaTEeNIbHON MPOrpaMMbl
CIIO (OIIOII CIIO) no mpodeccuu 23.01.17 Mactep o peMOHTY U 00CTYKUBAHUIO
aBTomMoOusiel Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUsI.

PabGouass mporpamMma yueGHOro mpeaMeTa «XuUMHUS» pazpaboTaHa B
COOTBETCTBUM ¢ DesepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero oOmero o0pa3oBaHUsl, YTBEPXKIECHHBIM MpUKa3oM MUHHCTEpPCTBA
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 MwuHHUCTEpCTBA NPOCBEIICHUS
Poccuiickoit @enepannu ot 23.11.2022 No 1014 «O6 yrBepxkaenun QenepaibHOM
o0pa3oBaTeNbHOM MPOrpaMMbl CPEIHEro O0IIero odopazoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

Conepxanue mporpamMMbl y4eOHOM IUCHUIIIUHBI «XUMHS HAMpaBlIeHO Ha
JTOCTH)KEHHE CIEAYIOMIMX LeTei:

- dbopmupoBaHre y OOyYaroUIMXcCsl YMEHHUs OLICHHBaTh 3HAYUMOCTh
XUMHUUYECKOTO 3HAHUS JISl KAXKIOTO YEJIOBEKa;

- (opMupoBaHue y 00yUYarOIIUXCS IEJOCTHOTO MPEACTABICHUSI O MUPE U
pOJII XUMHHM B CO3/JIaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHPA;
yMEHUSI OOBICHATH OOBEKThI M MPOLECCHl OKpYyXKaroleh IeHCTBUTEIbHOCTH:
MIPUPOJTHOM, COLUUAIBHOU, KYJbTYPHOW, TEXHUYECKOU CPEIbl, — HCIOJIb3YS IS
ATOr0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE y OOyYalolUXCsi yMEHUH pa3nuyaTh (AKThl U OLEHKH,
CpPaBHUBATh OLIEHOYHBIE BBIBObI, BUAETH UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b
KPpUTEPUEB C ONPENEICHHOM CHCTEeMOW IIEHHOCTeH, (OpMYIUpOBaTh W

000CHOBBIBATH CO6CTB€HHYIO IMO3HUIHIO,



- mpuoOpeTeHre 00yYarolUMMUCS OMbITa Pa3HOOOPAa3HOU NEeATEeITbHOCTH,
MO3HAHUA W CaMONO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIMX YHHBEPCAIHHOE
3HAQUYEHUE JJIs PA3IUYHBIX BUJOB JCSATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM,
NPUHATUS  pPEIICHUN, TIOMCKa, aHaiM3a ©  00paboTku  uHbOpMaIuH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, COTPYAHUYECTBA, OE€30I1aCHOTO

oOpaIieHus ¢ BEIeCTBaMHU B TTIOBCEAHEBHOM JKU3HU).

2.0BIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA

XuMusi — 3TO HayKa O BEIIEeCTBAaX, UX COCTABE M CTPOCHHH, CBOMCTBAX WU
NPEBpAIICHUSIX, 3HAYCHUH XHUMHYECKHX BEIIECTB, MAaTEpPHaOB M TMPOIECCOB B
IPAKTUYECKOH JeATEeIbHOCTH YEJIOBEKa.

Conepxxanue  oOmeoOpa3oBaTENbHOTO  Y4eOHOro  mpeamera  «XUMUs»
HaIpaBJIEHO Ha YCBOEHHE OOY4YalOIIMMUCS OCHOBHBIX MOHSTHUI, 3aKOHOB M TEOPHI
XUMHUH; OBJIQJICHUE YMEHUAMHM HaONI0aTh XUMHUYECKUE SIBICHUS, IPOBOJUTH
XUMHYECKHUI SKCTIEPUMEHT, MMPOU3BOIUTH PACUEThl HA OCHOBE XMMHUYECKHUX (HOpMYII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUH.

B nporecce nzydeHns XumMun y o0y4yaroniuxcs pa3BUBAIOTCS TTO3HABATEIbHBIC
WHTEPEChl U WHTEJUIEKTyaJlbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHHOM
npuoOpeTeHus] 3HaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH KM3HEHHBIMU
npobyieMaMy, BOCTIHUTHIBAETCS OEpexHOE OTHOUICHHS K TMPHUpPOJAE, IMOHHUMAaHHE
3I0pOBOr0 00pa3a >KU3HH, HEOOXOAUMOCTH MPEAYNPEKICHUS SBJICHUN, HAHOCAILINX
Bpea 3I0pOBbI0O U OKpyxkatomieil cpeae. OHUM OCBaMBalOT MNPUEMBI T'PAMOTHOTO,
0€30IacHOTO WCIOJIb30BaHUS XUMUYECKUX BEIIECTB U MaTEpUajIoB, TPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U HA IPOU3BOJCTBE.

B mpodeccnonanbHeIX 00pa30BaTENBHBIX OpPTaHU3AIMUAK, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MIPOrpaMMy CPEIHETO OOIIero 00pa3oBaHUs B Mpejenax OCBOSCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO OO0IIIer0 00pa3oBaHwMs, YYCOHBIM MPEeIMET « XUMUSDY
u3zyuaercs Ha 6a3oBoM ypoBHe DI'OC cpemgnero o61ero oopasoBaHus, OCHOBBIBACTCS
Ha 3HAHUAX OOYYaIOUIUXCS, MOJYYEHHBIX NpPU H3y4YeHUU (U3UKHU, OHUOIOTHH,
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reorpauu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

Peanuzanus JeAyKTHMBHOIO NOAXOAa K H3YYEHHIO XUMHHM CIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMUECKUX OIEpaluii MBIIICHUS, KaKk aHaiu3 M CHHTE3,
000OlIEHNE M KOHKPETU3allMs, CpPaBHEHUE M AaHAJIOTUA, CUCTEMaTH3alus |
KJ1accu(uKaIus.

W3ydyenne XuMHH B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aAIUsIX,
peann3yromux 00pa30BaTEIbHYI0 MPOTpaMMy CpPEAHEro O0IIero oOpa3oBaHMs B
npenenax ocBoenus OITOIT CIIO na 6a3e ocHOBHOTO 0O0IIEro oOpa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMpPOQuIIsi NPOoPECCUOHANIBHOIO 00pa30BaHusl.
OTO BBIpaXXKaercs B COACpPKAHUM OOYYEHMsI, KOJUYECTBE YacoB, BBIACIIAEMBIX Ha
U3YyYCHHUE OTIENBHBIX TEM MPOTPaMMBbI, TTyOMHE HMX OCBOCHHUS OOYYarOIIMMHUCS,
o0beME U  XapakTepe MpaKkTUYECKUX  3aHATHHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOATENbHON pabOTHI CTYIEHTOB.

B mpomecce u3ydeHHs XMMHHM TEOPETHUYECKHWE CBEACHUS JIOMOIHSIOTCS
JEMOHCTpalMsIMH, J1a0OpPAaTOPHBIMM OMNBITAMH M MPAKTUYECKUMH  3aHATHSMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XHWMHUYECKOMY OJKcrepuMmeHTy. OH OTKpBIBAaeT
BO3MOXKHOCTh (DOPMHUPOBATh y OOYyYaIOLIUXCsl CIEeUUaIbHbIe MPEIMETHbIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBIIIOJHATH MPOCTHIE XUMHYECKHE OMBITHI, YYHUThH
0e30mMacHOMY M JKOJIOTMYECKM TpaMOTHOMY OOpalieHUuI0 C  BEIIECTBAMH,
MaTepuajgamMH U mpoueccaMu B ObITY U Ha IPOU3BO/ICTBE.

B mpouecce wu3ydeHus XUMHH BaXHO (QOpPMHUPOBATH HH(POPMAIMOHHYIO
KOMIETEHTHOCTh oOOydwatomuxcs. Iloaromy mnpu opraHu3anuu CamMOCTOSTEIbHOU
paboThl HEOOXOIUMO AaKIEHTHUPOBAaTh BHUMaHUE OOYydYalOIIUXCS Ha TIOUCKE
uHopManuu B CcpeAcTBaXx MaccMmenua, MHTepHere, y4yeOHOM W cHelMalIbHOU
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHUEM U MPEICTABICHUEM PE3YJIbTAaTOB.

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

€CTECTBEHHOHAYYHON KAapTUHBI MHpa, ONpeaenstomei (GopMupoBaHre Hay4YHOIO



MHUPOBO33pEHHS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKOU IS TEIHHOCTH
N3yuenne ob1eo0pazoBaTeibHON yaeOHOTo MpeaMeTa « XUMHUs 3aBepIIacTCs

MOJIBEICHEM HTOTOB B (hopMe 3K3aMeHa B paMKaxX IMPOMEXKYTOUYHOW aTTeCTAINH

ctyneHToB B mporuecce ocBoeHuss OIIOII CIIO ¢ momydeHueM cpeaHero oOIero

obpazoBanus (ITTIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYHEBHOM IIJIAHE

VY4eOHbIN IpenMeT « XUMUsD» SBIISICTCA 00s13aTeIbHON YIeOHON AUCIIUTUTMHON
0011e00pa3oBaTeNbHOTO IHMKJIA OCHOBHOM MPOQEeCcCHOHANILHON 00pa3oBaTelIbHON
IPOrpamMMBbl CPEAHETO MPO(PecCHOHaTBEHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILIETO
oOpaszoBaHus ¢ moJiydeHueM cpegHero oodmero oopazoBanusi (IIIIKPC) ¢ yderom
tpeboBanuit ®I'OC CIIO u npoduiia npodeccuoHaIbHOTO 00pa30BaHUs.

B yue6nbix minanax [IITIKPC mecto ydyeOHOro npeamera «XvuMHUs» B COCTaBe
00s13aTENbHBIX YUEOHBIX MTPEAMETOB, 00SI3aTEIBHBIX JIJII OCBOCHUS TEXHOJIOTUYECKOTO

npodust mpodhecCHOHATBHOTO 00pa30BaHUsI.

4. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEMETA

OcBoeHMEe colepKaHUsl Y4EOHOW AUCIUIUIMHBI «XUMHs» OO0ecreurnBaeT
JNOCTH)KEHHE CTYACHTAMH CIIEAYIOUINX PE3yIbTaTOB:

JUYHOCHHBIX:

JI1 uyBCTBO TOPIOCTH M YBAKEHUS K UCTOPUU U JOCTHKEHUAM OTEUYECTBEHHOU
XUMHYECKOM HayKd; XHMHUYECKH TPaMOTHOE TMOBEIECHHE B MpodeccrnoHalIbHOM
NEeSATEIbHOCTH U B OBITY NMPU OOpaIIeHUH ¢ XUMUYECKUMHU BEILIECTBAMU, MaTepUaTaMU
Y IPOLIECCAMU;

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

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMUMWUYECKOW HAyKU U

XUMMYECKUX TEXHOJIOTUM JJIs ITOBBIIICHU S COOCTBEHHOTO HHTCJIICKTYAJIbHOI'O



pa3BUTHSI B BEIOpaHHOM MpodeccuoHaIbHON AeSATeIbHOCTH;

MemanpeomMemHulx:

M1 wucnonp30BaHWE Pa3IMYHBIX BHUJIOB MO3HABATEIBHOM JIESITEIBHOCTH U
OCHOBHBIX HHTEJUICKTYyaJIbHBIX omepaiuii (MMOCTAaHOBKU 3ajaud, (PopMyIupoBaHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHHUS, 000OIICHUS, CUCTEMAaTU3aINH, BBISIBICHHS
MIPUYUHHO-CJICICTBEHHBIX CBSI3EH, TOMCKA aHAJIOTOB, ()OPMYITUPOBAHHSI BHIBOJIOB) JJIS
pellleHusl TMOCTaBJICHHON 3a/laud, IMPUMEHEHUE OCHOBHBIX METOAOB IO3HAHUS
(mabmro/leHrss, HAYYHOTO OKCIEPUMEHTA) JUIsl HW3YYEHUsS Pa3jIudHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJIUMOCTH
CTaJIKUBAThCS B IIpodeccroHaabHol chepe;

M2 wuCcnonb30BaHUE PA3NWYHBIX WCTOYHUKOB JUISI MOJYYECHUS XUMHUYECKON
nHpopMaruu, yMEHHE OIICHHUTbh €€ JOCTOBEPHOCTh JUIS JIOCTIDKCHHS XOPOIIHMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeomMemHulxX:

I11 chopmMupoBaHHOCTH NPEACTABICHUM O MECTE€ XHMHH B COBPEMEHHOM
HAay4YHOW KapTUHE MHUpPA; MOHMMaHUE POJM XUMUU B (HOPMUPOBAHUM KPYro3opa U
(YHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJIS pelIeHUs MPAKTUYSCKUX 3a71a4;

[12 BrmameHue OCHOBOIOJATAIOUIMMH XUMHUYECKUMH TOHSTUSMU, TEOPHUSIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAHHE  XUMHUUYECKOU
TEPMHUHOJIOTHEN Y CUMBOJIUKOM;

I13 BnageHne OCHOBHBIMM METOJIAMHU HAYYHOTO MO3HAHMS, UCMOJIb3YEMBbIMU B
XUMUU: HAOJNIOJICHHEM, OINUCAaHUEM, W3MEpPEHHUEM, OJKCIIEPUMEHTOM; YMCHHE
0o0pabaTpiBaTh, OOBSICHITH PE3yJbTAThl MPOBEJACHHBIX OIBITOB M JI€NATh BHIBOJBI;
TOTOBHOCTh W CHOCOOHOCTH MPHUMEHATh METOAbl TO3HAHUS TMpPHU PEIICHUH
MPAKTUYECKUX 3a/]a4;

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

I15 BnageHue mpaBUJIaMH TEXHHUKH O€30IACHOCTH IIPH  HCIIOJIB30BAHUHI

XHUMHUYCCKHUX BCIICCTB,



[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XMMUYECKOM

uH(popMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

S5.COAEPKAHME YYEBHOI'O ITPEIMETA

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

XuMuyeckuit aneMeHT. Amtotponus. [Ipocteie u cioxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTB.
XuMHUYECKUE 3HAKU U (POPMYJIBI.

3HaueHue XUMHUU IIpU 0cBoeHuHu crnenuanbHocteit CI1I0
TEXHUYECKOTO npoduisi mpodeccnoHanbHOro 00pa3oBaHusl.

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

Pa3znea 1. OcHOBBI CTPOEHUS BellECTBA

Tema 1.1 CTpoeHue aToM0OB
XHMHUYECKHUX 3JIEMEHTOB U
MPUPOJIA XUMHUYECKON CBA3M

CoBpemeHnHasi MO/Ie/Ib CTPOCHHSA aTOMa.

DOnekTpoHHas KoHpurypamus aroma. Kiaccupukanus XuMIIeCKUX
3JIEMEHTOB (S-, p-, d-351eMeHThI). BaneHTHbIe 371eKTPOHBI.
BanenTtHocTh. DnekTpoHHas Ipupoja XuMudeckoi cBsi3u. onuHast
CBAA3b KaK CBA3b MEKJy KATHOHAMM U aHUOHAMH 32 CYET
AIIEKTPOCTATUYECKOTO NMPUTSHKEHUS. DIEKTPOOTPULIATEIIBHOCTD.
KoBasieHTHbIE NOJISIpHAs U HENOJISIPHAS CBS3H.

IIpakTnueckas padora Nel. CoctaBieHue 3JIeKTPOHHO-
rpadpuueckux Gopmyn anemenToB. OnpeeneHne XapakTepUCTHKH
aneMeHToB o [lepuoanyeckon cucreme

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

Ilepuoauyeckas cucremMa Xumu4yeckux diaemenTos JI.U.
MenpeneeBa. @usndecknii cMmbich [lepunogundeckoro 3axona J[. 1.
MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
PIIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHYECKOTO 3JIEMEHTA B
[Tepuonnueckoit cucreme. MUpoBO33pEHUYECKOE U HAYYHOE
3HaueHue [lepunonnueckoro 3akona J[.1. Menneneesa. [Iporao3sst

JI.11.

MCHILGJ'IGGBa. OTKpI)ITI/IC HOBBIX XUMHWYCCKHX JJICMCHTOB.

IIpakTuyeckas padora Ne2. XapakTepucTuka 3JIEMEHTOB,
OIIpeJIeJIeHUE JIEMEHTa IO €ro JIEKTPOHHOH (popMye, onpeaeneHue
(hopMyJ1 BBICIIUX OKCHJIOB, X XapaKTEPUCTHKA.

IIpakTuyeckas padora Ne3. Haxoxnenue
OTHOCHUTEIILHON MOJIEKYJIIPHOM U MOJIIPHOM MacChl

BEIECTBA

Pa3nen 2. XuMn4yecKue peakuuu




Tema 2.1
Tunbl XUMHUYECKHUX PeaKIuid

Kaaccudukanusa ¥ THIIBI XMMHYECKHX PEaKIMi ¢ y4acTHeM
HeOpPraHu4eckux BemecTB. OKUCINTEIBHO — BOCCTAHOBUTEIIbHBIC
peakuuu. OnpeeneHue CTeNEeHN OKUCIIEHUS DJIEMEHTOB
KonnyecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUSIM
XUMUYECKUX peakiuil. Mosb Kak eJUHHIA KOJUYECTBA BELIECTBA.
MouisipHas Macca. 3aKOHbBI COXPaHEHUSI MacChl U SHEPTUU. 3aKOH
ABoraapo. MoJisspHbIil 00beM

ra3oB. OTHOcHUTENbHAS INIOTHOCTb I'a30B.

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

Tema 2.2
DIIEKTPOTUTHYECKAS
TUCCOLMAIUs M HOHHBIN
0OMeH

Teopus 31eKTPOJIMTHYECKOH TUcCCOHAIMU. Peakiinm noHHOTO
oomena. CocTaBiieHne YpaBHEHUH peakIifii HOHHOTO 0OMeHa IyTeM
COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUU.
['uaponus coneid. CocTaBiieHUE peakinii THAPOTIU3a COJICH.
3HaueHNe TUAPOIIN3a B OMOIOTHYECKUX OOMEHHBIX MPOIeccax.
[IpuMeHeHHne ruAPOIN3a B IPOMBIIIICHHOCTH.

IpakTHyeckasi padora Ne 6. CocraBiieHrne ypaBHEHUN peakUuii B

MOJICKYJISIPHOM M MOHHBIX (popmax. 2 g

Paznen 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKUX BelIECTB

Tema 3.1
Knaccudukanus,
HOMEHKJIATypa U CTPOCHUE
HCOPTaHNYCCKUX BCIICCTB

Kunaccndpukanus HeopraHmyeCKux BelecTB.

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

(OCHOBHBIE KJIacChI CJI0KHBIX BEILIECTB (OKCHU/IbI, THIPOKCH/IBI,
KHUCIIOTHI, conn). HoMeHkaTypa u Ha3BaHUE HEOPraHUYECKUX
BELIECTB UCXO/I U3 UX XUMUYECKOW (DOPMYIIBI MJIM COCTABIICHHE
XUMHUYECKOH (POPMYJIbI UCXOS U3 HA3BaHUS BEIECTBA IO
MEXIyHAPOAHOW MM TPUBUAIBHOM HOMEHKIIATYPE.
Me:xmoneKyspHble B3auMmozeicTsus. Kpucrammoruaparsl.
ArperaTHble cocTOsIHMS BelecTBa. Kpucraminueckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas,
MOJICKYJISIpHASI, MIOHHAsA, METaJuInuecKas). 3aBUCUMOCTD
(bU3MYEeCKUX CBOMCTB BELIECTBA OT THUIIA KPUCTAIUTMYECKON
pemerku. [Ipuunnbl MHOrooOpasus Beuiects. CoBpeMeHHbIE
MPECTaBICHUS O CTPOCHUHU TBEPABIX, )KUJKUX U Ta3000pa3HbIX
BeniecTB. JKuakue KpuCTauibl.

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

Tema 3.2
Ddusuko-xuMHU4ecKue
CBOMCTBA HEOPraHUYECKUX
BEIICCTB

Metannsl. O0ue Gu3nYecKue 1 XUMUIECKIE CBONCTBA METAJLIOB.
Kiraccudukanus MEeTauioB 10 pa3IMdHbIM IPU3HAKAM.
DIEKTPOXUMHUYECKUHN Psiji HAPSHKEHU METAIIOB. 3HAUEHUE
METAJUIOB U HEMETAJIJIOB B MPUPOJIE U KUZHEAEATETbHOCTH
yesnoBeKka U opraHu3MoB. Koppo3ust MeTasuioB: BUAbI KOPPO3UH,
CIIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

Hemetannel. O0mue ¢puznueckue 1 XMMUYeCKUe CBOWCTBA
HeMeTauioB. TunnuHbelie cBoricTBa MeTamioB [Y— YII

rpymi. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJLJIIOB.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MPUPO/IE.

XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX

BeIIeCTB (OKCHUJIOB, THIPOKCUIOB, KUCIIOT, COJICH U IIp.).
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3aKOHOMepHOCTI/I B U3MEHECHUM CBOICTB MMPOCTBHIX BCLICCTB,
BOJOPOAHBIX COGHHHGHHﬁ, BBICIIHUX OKCHUIOB U THAPOKCUJIOB.

IIpakTnueckas padora Ne 8. MeTaiibl U UX COEIMHEHUS

IIpakTnyeckas padora Ne 9. Hemeramisl 1 ux coeilMHEHUs

Tema 3.3

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

OO111e MPeACTaBIeHHs O IPOMBIIUIEHHBIX CII0CO0aX MOTyYEeHUs
XUMUYECKUX BEIIECTB (Ha MPUMEPE MPOU3BOJICTBA aMMUAKA, CEPHOU
kuciaoThl). [lonsrue o metamrypruu. UepHast v 1iBeTHas
MeTamutyprust. O6ume crnocoOsl momyyeHust MeTayuioB. [lonstue o
cruaBax. CIutaBbl Jkelie3a M UX poJib B COBPEMEHHOM TEXHUKE U
Barel npodeccuu.

[IpakTHyeckoe NPUMEHEHUE IEKTPOIN3a IS I10JIy4EHUS
IEJIOYHBIX, [IEIOYHO3EMENBHBIX METANIOB U AJIFOMUHUS.

PoJib Tra30B B COBpEMEHHOM TEXHUKE U Ballel npodeccum.
3HaueHue ¥ IPUMEHEHNE B ObITY U Ha IPOU3BOJICTBE
HeopraHudeckux Beuiects. [Ipo0ieMa 0TX010B ¥ MOOOUHBIX
[IPOJYKTOB.

KoutpoJsbHas padora Ne2 «CBONCTBa HEOPraHUUECKUX

COETUHEHUN)

Pa3nea 4. CtpoeHue u cBOIiCTBa OPraHNYecKMX BellecTB

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHMYecKuX
BEIIECTB

IIpenmer oprannueckoit xumuu. IlpupoaHsie, HICKyCCTBEHHBIE U
CUHTETUYECKHE OpraHnyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BELIECTB C HEOpPraHM4EeCKUMHU. BaneHTHOCTh. XMMHUECKOE CTPOCHUE
KakK IOPSIIOK COEUHEHUsSI aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
Teopus crpoeHns opranndeckux coequHennii A. M. bytieposa.
OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOT0 CTpoeHus. M3omepus
1 M30Mepbl. XUMUYecKre GOpMyJIbl U MOJENIN MOJIEKYI B
OPraHU4eCKOW XUMHUH.

Knaccudukanus oprannueckux BemiecTB. Kitaccudukarys Berectn
[0 CTPOEHHUIO YIIIEPOJHOI0 CKEJIEeTa U HAINYHUIO (DYHKIIMOHATIBHBIX
rpynn. ['omonoru u romosorus. Hauana Homenknatypst [UPAC.

IpakTnueckas padora Nel(. CocTtaBieHue pa3BepHYTHIX U
COKpAILlEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BEILECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJICTBO U
MPUMEHEHHUE OPTaHUYECKUX
COeTUHEHNN

[IpenenbHbIE YTIeBOAOPOAbI. AJIKaHbI: TOMOJIOTUYECKU psif,
M30MEpHsI U HOMEHKIIATypa aJIKaHOB. XMMUYECKUE CBOKMCTBA
QIIKaHOB.

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

HenpenenbHblie yrieBog0poibl. AJTKEHBI. DTUJIEH, €0 MOJyYEHUE
(eruapupoBaHUEM FTaHa, JENOIMMEpHU3alMel TOIUITHIICHA).
['omonornueckuii psz1, 30Mepusi, HOMEHKJIATypa alKEHOB.
XMMHUUYECKHE CBOWCTBA ATHJIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINU
(oGecuBeurBaHNE OPOMHOM BOJBI M pacTBOpA IIEpMaHTraHaTa Kajus).
[lonmMepu3anus 3TUIEHa KaK OCHOBHOE HaIIPaBJIEHUE €T0
MCIIOJIb30BaHUS.

\AnkuHBI. AnetuieH. ['opeHne aneTuieHa Kak UICTOUHUK
BBHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsi CBAPKU M PE3KH METaJNIOB
TexHuka 0€30MacHOCTH NP paboTe C ALETHIICHOM.

Apensbl. ben3on, ero crpoenue u hU3NIECKHUE CBONCTRA.
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XuMHUuecKre CBOMCTBa OeH301a U ero moixydeHue. [Ipumenenue
OEH30I1a HA OCHOBE CBOMCTB.

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

Cnuptel. ['mapokcunpHas rpynmna kak GpyHkuuoHanbsHast. [lonstue o
[peeabHbIX OJHOATOMHBIX CIIUPTaX. XMMHUECKHUE CBOICTBA
STaHOJIA: 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 MpeaynpexacHue. [ muepruH kak
[IpeICTaBUTENIb MHOIOATOMHBIX clIUPTOB. KauecTBeHHast peakius Ha
MHOTOaTOMHBIE CITUPTBHI.

[IpuMeHeHne ruIepruHa.

Denoin. Puznyeckre U XuMHUecKue cBoiicTa ¢peHona. [Ipumenenue
(heHoJIa Ha OCHOBE CBOWCTB.

Anpaerunanl. [lonstue o0 anpaeruaax. AlbIeruaHas rpymmna Kak
(byHkunoHanbHast. POpManbIEru U €ro CBOMCTBA: OKUCIICHHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI
cnupt. [lomyuenue anpaernjoB OKUCIEHUEM COOTBETCTBYIOLINX
criupToB. [Ipumenenune Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.
KapOoHoBble kKucinoThl. [ToHsATHE O KAPOOHOBBIX KUCIOTAX.
KapOokcuiibHas TpyIina Kak GyHKIHOHAIBHAS. [ oMOToTHYecKuit
PSIL IPEJEeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyuenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM allbJIETUI0B. XHUMUYECKUE
CBOMCTBA YKCYCHOM KHMCJIOTBI: OOIIME CBOWCTBA ¢ MUHEPAIbHBIMU
KHCJIOTaMHU U peakuus arepuduxanuu. [I[pumeHenne ykcycHon
KHMCJIOTHI HA OCHOBE CBOMCTB.

CrnosxHble 3¢upsl U kupbl. [lomyuenue crnoxHbIX 3pUpoB peakueit
prepudukanuu. CinoxHble 3UpPbl B IPUPOJIE, UX 3HAUECHUE.
[IpmMeHeHue CI0XKHBIX 3(pUPOB HA OCHOBE CBONCTB. AMUHBI.
ITonatue 06 aMuHax. AHWIMH KaK OpraHU4eCKOe OCHOBAHHE.
[IpMeHeHre aHUIMHA HA OCHOBE CBOWCTB.

[Tonmmepsl. [lonumeps! - BaxHeIIEe CBIPBE 7S OTYYEHUS
CTPOMUTENbHBIX MaTepraioB. OCHOBHbBIE TIOHATHUS.

[Inactmaccel. TepMoIIacCTUUHBIE U TEPMOPEAKTUBHBIE TUIACTMACCHI.
[lonMaTHIIEH U ero MpUMEeHEeHHe B cTpouTenbeTBe. CriocoObl
[pacrio3HaHMsI IJIacTMacc.

OBonoxHa, ux kinaccuduxaius. Cnocodbl pacro3HaHus BOJIOKOH.
CHHTeTHYECKHE KaydyKH U UX UCII0JIb30BAHUE B CTPOUTEIILCTBE.

IIpakTuyeckas padora Nell. HazBanue npenenbHbIX
YIJI€BOJIOPOAOB 0 MexayHapoaHoi HomeHkinarype [IUPAC.

IIpakTnyeckas padora Nel2. HazBanue HenpeneabHbIX
YTJI€BOAOPOJOB 10 MexkayHapoaHoi HomeHkiatype IUPAC.

IIpakTnuyeckas padora Nel3. Hazpanue cnupToB 1o
MexxayHapoaHoi HoMeHknarype IUPAC.

IIpakTnyeckas padora Nel4. CoctaBieHne ypaBHEHUIN PEAKIUi
bTepudukanmu

Tema 4.3.
OpraHuyecKkue BeIecTBa B

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

CBOMCTBA KUPOB: THAPOJIU3 U THIPUPOBAHHE KUIAKUX KUPOB.
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PKH3HCOCATCIIbHOCTH YCJIIOBCKA

[IpuMeHeHue )KUPOB Ha OCHOBE CBOMCTB.

YrieBonbl. [ 110K03a — BEIIECTBO C IBOMCTBEHHOW (QyHKITHEH —
QIbJACTUA0CIUPT. XMMHUUYECKHE CBOMCTBA IIIOKO3bL. [I[pumenenne
TJIFOKO3BI Ha OCHOBE CBOMCTB.

Caxapo3sa, Kpaxmall ¥ LeJUII0JI03a, CTPOCHUE, CBOMCTBA,
MpUMEHEHUE 3HAUYCHHUE YTIIEBOJIOB B JKMBOUM MIPUPOJIEC U )KU3HU
UeIOBEKa.

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

() YHKIIMOHAJILHBIE OPTraHUYECKUE COCTMHCHUS. XUMUYCCKHE
CBOICTBAa aMUHOKUCIIOT: B3aUMOJICHCTBHUE C IIEIOUYaMU, KUCIOTaMU
W IpYT C IpyroM (peakius monukoHaeHcaun). [lentuanas cBsa3b u
nonunenTuabl. [IpuMeHeHne aMuHOKHUCTIOT HA OCHOBE CBOMCTB.
benku. [lepBuunas, BTOpu4Has, TpeTUYHAs CTPYKTYPhI OEIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TOPEHUE, JICHATYPAIIHSI, THAPOIIU3,
[BeTHBIE peakiuu. buonornyeckue QyHKuu OEIKOB.
CTpouTenbHbIC OTACIIOYHBIC MAaTEPUANIBI U UX BIMSHUE HA 3JJOPOBbE.
[Tpod3aboneBanus u UX MPEAYIPEIKICHHE.

IIpakTuyeckas padora NelS. CpoiicTBa 6eNKOB.

Paznen 5. Kunetnueckue u TEPMOAUHAMUYCCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYECCKHUX

peakuuii

TemaS.1.

Kunetnueckue
3aKOHOMEPHOCTHU IIPOTEKaHUS
XUMUYECKHUX PeaKLui

Knaccuukanus XuMHUYeCKUX peakuuii: o (a3oBoMy COCTaBy
(rOMOTeHHBIE ¥ T€TEPOTreHHBIE), IO UCII0JIB30BAHUIO KaTallu3aTopa
(KaTaJUTUYECKHE U HEKaTaTUTHYECKUE).

CKOpOCTh XMMHUECKUX peakluidi. DakTopsl, BIAUSIONINE HA CKOPOCTh
XMMHYECKON PEaKIuu

Tema 5.2.
TepMoanHaMuuecKue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKLIUM.
PaBHOBECHE XUMHUYECKUX
[peaKuui

Kraccudukanys XMuMHUECKUX pPEeaKIUii: M0 TerIoBoMY 3G dexTy
(9K30TE€pMUYECKHE, SHIOTEPMUYECKHE), IO 00PAaTUMOCTH
(oOpatuMble 1 HeOOpaTUMBIE).

XMMHYECKOE PAaBHOBECHE U €TI0 CMEILEHUE M0 IEHCTBUEM
a3JIM4YHBIX (PaKTOPOB

IIpakTnyeckas padora Nel6. Penenue 3a1a4 1o TemioBomy
bdbdexTy peakium.

Pa3nes 6. lucnepcHblie CHCTEMBbI

Tema 6.1
JlucriepcHbie CUCTEMBI U
(haKTOPBI UX YCTOWYUBOCTH

[TonsiTue o nucniepcHol cucteme. Jlucnepcuas dasza u

nucrnepcuonHas cpena. Kinaccudukamus AucrepcHbIX CUCTEM.

CBoJiCTBa IUCIIEPCHBIX CUCTEM.

PactBopsl. PactBopenne. Bona kak pactBoputens. PactBopumocTs

BemecTB. HachllieHHbIEe, HEHACBILICHHBIE, IEPECHILICHHbBIE
aCTBOPBI

IIpakTuyeckoe 3ansaTue Ne 17. 3aga4un Ha TPUTOTOBIICHUE
aCTBOPOB.

Tema 6.2.
MccnenoBanne CBOMCTB
JII/ICHepCHI)IX CUCTEM

. 3aBUCUMOCTbH PACTBOPUMOCTH Ta30B, KUIAKOCTEH U TBEPIBIX
BEIIECTB OT pa3NUYHBIX PakTopoB. MaccoBast 10Ji1 paCTBOPEHHOTO
BemiecTBa. [IpakTuyeckoe 3ansaTue Ne 18. 3agaum Ha
[IPUTOTOBJIEHUE PACTBOPOB.

Paspnen 7. KayecTBeHHbIe peakMu 00HAPYKEeHHUsI OPraHUYeCKNUX U HEOPraHNYEeCKHUX BellecTB
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Tema 7.1. IIpakTnueckoe 3ansaTHe Nel9. 3yueHune xapakTepHbIX peakIUi
OOHapyxeHue kaTHoHOB [-II rpymmbl

HEOPraHUYECKUX

KaTHOHOB U aHHMOHOB

Tema 7.2. IIpakTnyeckoe 3ansaTue Ne2(

OOHapyxeHue Vcnonb30BaHne KaUE€CTBEHHBIX PEAKLUH Ul  ONpeeIeHUs
OpraHMYECKUX BEIIECTB OpPraHMYECKUX BEIIECTB B IPOAYKTAX MUTAHUS

OTJEJIbHBIX KJIACCOB C

MCII0JIb30BaHUEM

KayeCTBEHHbBIX PeaKkLUi

6. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPE/METY

Ne HaumenoBanue pasaesioB u tem  |Beero |Jlekuun 3anaTus
n/n IIpakTnueckue | JlabopaTopHsie
Bsenenue 2 2
1 | OCHOBBI CTPOCHHUS BelIECTBA 14 7 7 -
1.1 | CtpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB 6 3 3 -
U IPUPOJIa XUMUYECKOU CBSI3U
1.2 | [lepunoauueckuii 3axoH u Tabnuna /1.1. 3 4 4 -
MenneneeBa
2 | XuMHu4ecKune peakuuu 17 10 7 -
2.1 | Tvmbl XUMHYECKUX PEAKIIUi 9 5 _
2.2 | DIeKTPOIUTHYECKAsI AUCCOIIMAIUS U 3 5 3 i
MOHHBI 00OMEH
3. | CTpoeHue u CBOiCTBA HEOPTraHUYECKHUX 19 15 4 )
BeIIEeCTB
3.1 | Knaccudukanusi, HOMEHKJIATypa U 7 5 ) )
CTPOEHHE HEOPTAaHMUECKUX BEIIECTB
3.2 | ®u3NKO-XMMHUYECKHE CBOMCTBA 3 6 )
HEOPraHWYECKUX BEIECTB
[Ipon3BOACTBO HEOPraHUYECKUX BEIIECTB.
3.3 | 3naveHue ¥ IPUMEHEHHUE B OBITY ¥ Ha 4 4 - -
MIPOU3BOJICTBE
4 | CTpoeHue U CBOWCTBA OPraHUYECKUX
34 25 8 -
BeIIEeCTB
4.1 | Knaccudukanus, CTpOCHUE U 6 5 1 i
HOMEHKJIATypa OPraHUYeCKUX BEIECTB
4.2 | CBoicTBa, MPOU3BOJCTBO U MPHUMEHEHHUE 2 17 5 i
OpraHUYECKUX COETMHEHUM
4.3 | Opranuueckue BeiecTBa B 6 4 ) i
JKU3HEACSITEIIbHOCTH YEJIOBEKa
Kunernyeckue u TepMOAHHAMHYECKHUE
S | 3aKOHOMEPHOCTH NMPOTEKAHUSA 10 7 3 -
XHMHYECKHX peaKUHil
5.1 | Kunetndeckue 3aKOHOMEPHOCTH 3 3 i i
MPOTEKAHUSI XUMUYECKUX PEAKIU
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5.2 | TepmopnHaMHUUYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX PEAKIIUH. 7 4 3
PaBHOBECHE XMMHUYECKUX PEAKIIUI
6 | AMcnepcHbIe CHCTEMBbI 6 3 3 )
6.1 | JIucnepcHbie cucTeMbl U (haKTOPBI KX 4 ’ ) )
YCTOWYUBOCTHU
6.2 | UccnemoBanue CBOUCTB JAUCIEPCHBIX ) 1 1 i
CUCTEM
KauecTBeHHBbIe peakiiuu 00HAPYKEHUSs
- | OPTaHHIECKHX 1 HEOPTraHMYecKuX 6 3 3
BellIeCTB
7.1 | ObHapyKeHHE HEOPraHNUSCKUX KATHOHOB 3 1 ) i
Y aHUOHOB
OOGHapyXeHre OpraHuYeCKUX BEIIECTB
7 2 | OTAENBHBIX KIIACCOB C UCIIOJIB30BAHUEM 3 2 1 }
KaueCTBEHHBIX PEaKIui
Hroro 108 73 35 -

[Ipu peanuzamnuu cojaepkanus o0IIe00pPa30BATEIBHOTO Y4eOHOrO MpeameTa

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

noyueHuem cpeanero oomero odpazopanus (IITTKPC):

Buj yueOHoii padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 108

B TOM 4mcJe:

TEOPETHUECKOE 00yUeHNe 73
35

MPaKTUYICCKUC 3aHATUA

J'Ia60paTOpHBIe 3aHATUA

Y4eOHBIM MIIaHOM HE
PETYCMOTPEHBI

KOHTpOJIbHast paboTa

V4eOHBIM TUIAHOM HE
PETYCMOTPEHBI

Koncynomayus

V4eOHBIM TUIAHOM HE
PEAYCMOTPEHBI

Camocmosmenvras paboma

V4eOHBIM TUIAHOM HE
PEAYCMOTPEHBI

Ilpomesrccymounasn
oughghepenyupoeannozo 3auema

ammecmauun

6

dopme

7. YA EBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanpbHo-mexHuuecKkou 6azvt, He0OX00UMOIL 011
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ocyuiecmaeienusn 06pa306ameﬂbnozo npouecca

No HaumeHoBaHue crienuaabHbIX OcHalleHHOCTh crenuaIbHbIX
i NOMelleHHl ¥ NOMelIeHUil U1l NMOMeIleHU ¥ oOMeIleHUuH 1151
CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM PadoThI
Kabuner xumun: yuebnas ayauropus ais | 1.YueOHast nocka
IIPOBEJICHUS 3aHATHI BceX BUIOB, B ToM | 2.Pabouee mecTo mpenogaBatens
YKCJIE TPYIIIOBBIX U MHAUBUAYaIbHBIX 3.KommnekT yue6Ho MeOenu Ha 25
KOHCYJIbTallMi, TEKYIIET0 KOHTPOJISA U 00yJaromuxcst
MIPOMEXYTOUHOI aTTecTaluu 4.YuyebHO-HarIsAHbIE TOCO0us
11. 414042, r. AcTpaxaHs, yi. S.IlepeHOCHOM MYJIBTUMEIUNHBIN
MaructpanbHas, 18 KOMILUIEKT
Aynautopus Ne 204 6. loctryn  k  wuHpOpPMAIIMOHHO-
TEJIeKOMMYHUKAIMOHHON ceTH
«HTEepHeT
[Tomenienue 151 CaMOCTOSITENEHOM 1.KomrmekT yueOHoit mebenu Ha
paboThI 25 oOyuaromuxcst
414042, r. Actpaxasb, yiu. 2. KoMnbroTephl — 21IT.
7 Marwuctpanbsnas, 18 3. Joctyn UH(GOPMAITMOHHO-
Ayautopus Ne 308 TEJIEKOMMYHUKAILIMOHHOM ceTu
«HTepuer»

7.2. Pekomenoyemasa numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHana numepamypa:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 kiace, [Tpocsemenue ,2020 r

2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 kiace, [pocsemenune ,2020 r

0) OonoinumenvHan yueOnan 1umepamypa:

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

CIEIUAIBHOCTEN TEXHUYECKOTO U €CTECTBEHHOHAaYYHOTO npoduieit. - M.: 2020

2.Y4e0HO-METOUYECKOE MOCOOME MO BBIMOIHEHUIO pedeparoB, JTOKIAOB,

WHIUBUYAIbHBIX MPOEKTOB MO YYEOHOU JUCHUTIIMHE « XUMUSI»

8) nepeuens yueOHO-MemoOUUecKo20 odecneuenHus:

006 o6pazoBanuu B Poccutickoii @enepanun: deaep. 3akoH ot 29.12. 2012

Ne 273-®3 (B pen. ®enepanbubix 3akoHOB oT 07.05.2013 No 99-®3, or
120-®3, or 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, or
317- @3, or 03.02.2014 Ne 11-®@3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-@3, ot

07.06.2013 Ne
25.11.2013 Ne
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27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

@denepanbHbli  TOCYJAPCTBEHHBIM 00pa3oBaTENbHBIA CTAHAAPT CPEIAHETO
o0miero o0Opa3oBaHUs, YTBEPKACHHBIM MPHKA30M MUHUCTEpPCTBA OOpa30BaHUS H
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunuctepctBoM  toctuimu  Poccuiickoir  @epepauuu 7 wuwoHa 2012 1.,
peructpannoHHblid Ne 24480).

[Tpuka3 MunuctepcTBa npocsenieHus Poccuiickont @eaeparuu ot 23.11.2022
Ne 1014 «O06 ytBepkaeHuu ¢eaepaibHOl 00pa30BaTENbHON MPOrPaMMbl CPETHETO
oO1ero oOpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepHem-pecypcol:

l.www.ecologysite.ru (Karamor skojiorudeckux caiToB). www.ecoculture.ru

(CaiiT HKOJIOTMYECKOr0 MPOCBEILEHU).

2.www.ecocommunity.ru (MHbOpMaIMOHHBIN CalT, OCBEIIAIOIMMUN TTPOOIEMbI

skojioruu Poccun).
0) 271eKMmPOHHO-0UOIUOMEUHbLIE CUCHEMDL:
1. Epoxun 1O. M., KoBanera 1U.b. Xumus 11 npodeccun u cnenuaibHOCTEH

TEXHUYECKOTO U €CTeCTBEHHO-HAy4YHOro poduieit, 1-e u3z.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun 0. M. CO0pHUK TE€CTOBBIX 3a/laHHUI 10 XUMHHU: y4eO. mocooue

JUTSL CTY[. yupexaeHuit cpen. npod. odpasoBanusa. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020

2. T'abpuensn O. C., Octpoymon U. I'. Xumus, 1-u31,2020 T

8.0COBEHHOCTHU OPTAHM3AILIMU OBYUEHUS JIs1 UHBAJIU/10B U
JINIl C OTPAHNUYEHHBIMH BO3SMOKHOCTSAMMU 310POBbS
Jlns  oOyyaromuxcsi W3 4YHCIa WHBAJIUAOB W JIMIl C OTPAHUYCHHBIMHU

BO3MOXKHOCTAMHU 3A0POBbiA Ha OCHOBAaHHUSA ITMCBMCHHOI'O 3asBJICHUSA yqe6Ha;1
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JUCITMIIIIMHA «XHMHSD» pPECaIN3yCTCA C YUYCTOM 0COOEHHOCTEM HCI/IXO(i)I/ISI/I‘IeCKOFO

Pa3BUTHA, HWHINBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHMS 3A0pPOBbA (ﬂaﬂee -

WHIUBUYAIBHBIX OCOOCHHOCTEN).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YBa)KEHUS K UCTOPUU U
JOCTHUKEHUSIM
OTEYECTBEHHOM
XUMHUYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MOBEJICHUE B
npo¢ecCuOHAITBHON
NEeSITeIbHOCTH U B
OBITY TIpH OOpaIlIEHUN
C XUMUYECKUMU
MaTepuagamMu u
poleccamu;

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

YBEPEHHOE MO0JIb30BaAHUE
XAMHYECKOU
TEPMHUHOJIOTUEN U
CHUMBOJIUKOM;
XUMHUYECKHU TPAaMOTHOE
MOBEJICHUE B
npodeccuoHaNbHOM
JESTEIILHOCTH U B OBITY
pH 0OpaIIeHuH ¢
XUMHUYECKUMH
MarepuaiamMmu u
poLeccamy;

YMEHHUE UCIIOJIb30BATh
MPUOOpPETEHHBIC 3HAHUS
JUTSL OOBSICHEHUS
XUMUYECKUX SIBIICHUH,
MPOUCXOASIINX B
npupoe, ObITY U Ha
MIPOM3BO/ICTBE.

YMETh UCIOJIb30BATh
MPUOOPETEHHBIC 3HAHUS
JUTST DKOJIOTHIECKHU
TPaMOTHOTIO MOBEJICHUS
B OKpY’KarOLIEH cpene,
JUISL OLICHKHU

BITUSTHHSI

XUMHUYECKOTO
3arpsi3HEHUS

Ilpakxmuueckas
paboma
Tecmuposanue
Pegpepam

YUYEBHOI'O ITPE/IMETA
Pe3yabTarsl Kon IIpoBepsiembie @DopMbI U METOAbI KOHTPOJIA
o0y4eHus pe3yJib yYMeHHS U 3HAHUS HOLIEeHKH

(IMYHOCTHBIE, TaToOB pe3yJIbTaToOB 00y4eHHs
npeaMeTHbIE, Texymuit IIpomexxyrounas

MeTarnpeIMeTHbIe) KOHTPOJIb aTTecTauus
JUYHOCHIHbLE

YyBCTBO TOPJIOCTH U JII | 3HaTh OCHOBHBIE 3aKOHbI | Ycemmuwiti onpoc
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OKPY’KaIOILeH Cpebl
Ha OpPTraHu3M YeJIoBeKa
U JIpyTHe KUBbIC
OpraHHU3MBI;
YMETh UCIOJIb30BaTh
PUOOpPETEHHBIE 3HAHUS
JUTSI IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOU
KOHIEHTPALUU B OBITY U
Ha MPOU3BOJICTBE;
TOTOBHOCTH K JI2 [Tonnmatp Peghepam
MIPOJIOJKEHUIO CYILIHOCTh U
o0Opa3oBaHus U COLIMATIbHYIO
MTOBBIIICHUS 3HAYUMOCTbH CBOEH
KBATH(UKAIINH B Oymymeit
n30paHHOI npodeccum,
npodeccuoHanbHOM MPOSBIIATH K HEM
JEATEIIbBHOCTU U YCTOWYMBBIN
00BEKTUBHOE UHTEPEC;
OCO3HAHUE POJIU CamocTosiTensHO
XUMHYECKHUX OTIpEeeIATh 33aa41
KOMIIETCHIIVM B npodeccuoHaIbHOT
3TOM,; 0 U JUYHOCTHOTO
pa3BUTHS,
3aHUMAThCS
caMmoo0pa3oBaHHEM,
OCO3HAaHHO
MJIAaHUPOBATH
MOBBIILICHUE
KBaJTM(DUKAIIHH.
yMeHUe JI3 | YMeTh HCIIOIB30BaTh Peghepam
HCII0JIb30BaTh JIOCTHOKCHHUS
JIOCTHIKEHUSA COBPEMEHHOM
COBPEMEHHOMN XUMHUUYECKON HAYKH CO
XUMHYECKON CBOEM
HAyKH U npoQeCCHOHAIBHON
XUMHUYECKHUX JeSATeTLHOCTBIO IS
TEXHOJIOTHH 17151 MOBBIIICHUS
TTOBBIIIICHHS COOCTBEHHOTO
COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
WHTEJUICKTyaJIbH pa3BUTHS;
OT'0 pa3BUTHS B
BbIOpaHHOM
npodeccuoHanbH
oi
JIeATEIbHOCTH;
MemanpeomMemHvlx:
HCIIO0JIb30BaHUE M1 | paGotarthb c Ilpakmuueckas
pa3IMYHBIX BUJIOB TEOPETHUECKUM paboma
03HABATENLHOM MaTEepHaoM, Pecpepam
JESATECIIBHOCTH U aHaJIU3UpPOBaTh, AEIATh Tecmuposanue
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OCHOBHBIX
HMHTEJUICKTYaJIbHBIX
onepanuii
(mocTaHOBKH
3aJa4H,
dhopmynupoBaHus
TUIIOTE3, aHAIU3a U
CUHTE3a, CPAaBHEHUS,
000011IeHHS,
CHCTEMAaTH3allHH,
BBISIBJICHUS
MPUIUHHO-
CIEICTBEHHBIX
CBs3CH, IIOHCKaA
aHaJIOI OB,
dbopMynupoBaHus
BBIBOJIOB) JIJIsI
pelIeHus
IMOCTaBJICHHOM
3a7a4H,
MIPUMCHCHUE
OCHOBHBIX METO/I0B
MMO3HAHUSA
(HabmroenHus,
HAy4YHOTO
AKCIEPUMEHTA) JUIst
W3Y4YCHHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00OBEKTOB H
MPOIIECCOB, C
KOTOPBIMH
BO3HHKAET
HEOOXOIMMOCTh
CTaJKUBATHCS B
npodeccnoHanbHOM

cdepe;

BBIBOJIBI.
MPUMEHSATh OCHOBHBIE
METOJIBI TO3HAHUS
(HabnroIeHHST, HAYYHOTO
IKCIIEPUMEHTA) IS
M3YUYCHUS Pa3IMYHbIX
CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMU BO3HUKAET
HE00XO0OUMOCTh
CTAJIKMBAThCA B
npo¢eCCHOHAIBHON
chepe;

YMEHUS JIe1aTh BBIBOIBI,
YMEHUE BBISIBIISATD
CYILIECTBEHHOE,
Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS TIPU padoTe C
TEeKCTaMu, OYKJIETOM,
HaOJIFONaTh 3a
BEII[ECTBAMH, IPOBOIUTH
HCCIICA0BATEIILCKIE
MpOLIeypbl, PA3BUBATh
IM03HABaTCIILHBIMN
HUHTEPEC K MPEAMETY U
Mpolieccy NO3HAHUS.
yMEHUue
XapaKkTepUu30BaTh
3JIEMEHTEI 10 UX
MMOJIOKCHUIO B
[Tepuoanueckoit
cucteme JI.H.
MeHneneena.
OOBACHATH 3aBUCUMOCTD
CBOMCTB BEIISCTB OT UX
COCTaBa M CTPOEHUS,
MPUPOIY XUMUUYECKOU
CBSI3U 3aBHCHMOCTD
CKOPOCTH XUMHUYECKOU
pEeaKLMH U MOJ0KEHHE
XHUMHUYECKOTO
paBHOBECHSI OT
pa3IN4YHbIX (HaKTOPOB;
YMETh ONPENEIATh
BO3MOKHOCTH
MIPOTEKAHUS
XAMHYECKHX
IIPEBPAILCHHI B
Pa3IUYHBIX YCIOBUSAX U
OLICHKH UX IIOCIEACTBUI
HCIIOIL30BaHUE
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abCTPaKTHOTO

MBIIUICHHUS,
MPOJOIKUTD
pa3BuUTHE
XUMHYECKOU
peuu,
HUCIIOJIL30BaHUE M2 | TIpoBoauTh Ilpaxmuueckas
pa3IMYHbIX CaMOCTOATENBHBIN OUCK | paboma
HNCTOYHUKOB IJIS XUMHUYECKOU P eqbepam
MOJTy4YEHUSs uH(pOpMaUU C
XUMHYECKON HCTIOJIb30BaHUEM
uH(popmanuu, Pa3IMYHbBIX UCTOYHUKOB
YMEHHE OLICHUThH €€ (Hay4HO-TIOMYJIIPHBIX
JIOCTOBEPHOCTb ISl U3JJAaHUN, KOMITBIOTEPHBIX
JOCTUKEHHS XOPOILIUX 0a3
pE3yNbTaTOB B JAHHBIX, PECYPCOB
npodeCCHOHATBLHON WutepHera);
cdepe; UCIIOJIb30BATh
KOMITbIOTEPHbBIE
TEXHOJIOTUH IS
00paboTKu U nepeaavu
XUMHUYECKON
uHpopManuu u ee
IIPEJICTaBJICHUS B
pa3nuYHbBIX (hopmax.
OcymiecTBISITh NOUCK
uH(popMaluuy,
HEOOXOIUMOM IS
3P PEKTUBHOTO
BBITIOJTHEHUS
npodeccuOoHANBHBIX 3a7a4
npeomMemmuix:
c(OpMHUPOBAHHOCTh 111 | [loHuMaTh poJib XUMHH B | Yemusiti onpoc OK3amen
IIPEICTaBICHUN O €CTECTBO3HAHUM, €€ CBA3b | 1 ecmuposanue
MECTC XMMMH B C IpyruMHu IIpakmuueckas
COBPEMEHHOM HAYYHOU ecTecTBEHHBIMH HayKaMH, | paboma
KapTUHE MHPAa; 3Ha4YeHUe B
MOHUMaHHE POJIU JKU3HU COBPEMEHHOTO
XUMUU B oOmiecTBa
(dbopmMupoBaHUU 3HaTh BaKHEHIINE
Kpyrosopa u BEIIIECTBA U MaTepHaJIbL.
(GyHKIIMOHATIEHOM
IrPaMOTHOCTH
YeJioBeKa s
peleHus
MIPaKTUYECKHX 3ajay;
BJIaJICHUE 112 | 3HATHh OCHOBHBIC 3aKOHBI | Ycmubill onpoc Oxsamen

OCHOBOIIOJIararomuy Mu
XUMHNYECKUMHU
IIOHATUAMU,
TCOPpHAMU, 3dKOHAMH U

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

Tecmuposanue
IIpakmuueckas
paboma
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3aKOHOMEPHOCTSIMHU XUMHYECKUMHU
; YBEPEHHOE MOHSTUSIMH, TEOPUSIMH,
10JIb30BaHUE 3aKOHAMHU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEH U YMETb Ha3bIBATh:
CUMBOJIUKOM; M3YYEHHBIE BEIECTBA M0
TPUBHAIIBHON WIH
MEKTYHapOAHOMN
HOMEHKJIATYpE;
BJIaJICHUE OCHOBHBIMU 113 | yMeTh BBINOJIHATH IIpaxmuueckas Oxsamen
MEeTOJaMHi HayYHOTO XUMUYECKUM paboma
IIO3HaHUA, 9KCIIEPUMEHT I10 Tecmuposanue
HUCTIOIB3yEMBIMH B pacrno3HaBaHUIO Jlabopamopnas
XUMHMH; BOKHENIINX paboma
HaOII0ICHUEM, HEOPraHUYECKUX U
OTIHCaHUEM, OpraHNYeCKHUX
H3MEPEHUEM, COEIMHECHUM;
AKCIIEPUMEHTOM;
yMEHHE
o0OpabaThIBaTh,
OOBSICHATB PE3YJIbTATHI
MIPOBEJICHHBIX OIBITOB
U JIeNIaTh BBIBOBL;
TOTOBHOCTH U
CTIIOCOOHOCTh
MPUMEHSITh METO/IbI
MMO3HAHUS TIPU
perieHnu
MPAKTUYECKHUX
3anady;
c(hOpMUPOBAHHOCTH 114 | Ymertp pemath pacuetHele | [Ipakmuyeckas Ox3zamen
YMEHHUS JaBaTh 3a/1ayv 0 XUMHUUYECKUM | paboma
KOJIMYECTBEHHBIC bopmynam u Tecmuposanue
OIICHKHU U YPaBHECHHUSIM;
MIPOU3BOIUTH PACUETHI UCIIOJIH30BaTh
M0 XUMUYECKUM MpUOOpEeTEHHbIC 3HAHUS U
dbopmynam u YMEHUS B MPAKTHYECKOU
YPaBHCHHUSIM; JIeATeTLHOCTH U
MOBCEHEBHOM KU3HU:
BJIQJICHUE TIPaBUIaMHU II5 | YMmenne Oe3omacHOro Yemmuwiii onpoc
TEXHUKHU oOpaitieHus ¢ roprouuMu | Ilpaxkmuueckas
0€e30MacHOCTH IpU Y TOKCHYHBIMH paboma
WCIIO0b30BAHUU BEIIIECTBAMHU U JlabopamopHas
XUMHUYECKUX BEIIECTB; 71a00pPaTOPHBIM paboma
000pyTI0BaHNEM;
c(hOpMHUPOBAHHOCTH 116 | YMeHue KpUTHUECKOU Yemuwiii onpoc

COOCTBEHHOH MO3ULINHT
10 OTHOIIEHHUIO K
XUMHUYECKOU
uHpopManuy,
MOJy4aeMOil U3

OIIEHKH JIOCTOBEPHOCTH
XAMHYECKON
uHpopManuu,
IIOCTYIAIOIIEH U3 Pa3HbIX
VCTOYHHUKOB.

Pegepam
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Pa3HbIX UCTOYHUKOB.
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