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PaGowyas mporpamma cocTaBieHa Ha OCHOBe TpeOOBaHWI  (eaeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa cpeaHero oomiero oOpa3zoBanus (YTB.
npuka3oM MunuctepcTBa oOpasoBanuss ¥ Hayku P® or 17 wmas 2012r.N 413, ¢
M3MEHEHHSIMHA u JIOTIOJTHEHHUSIMHU ), HOJIOKESHUN benepanbHOI OCHOBHOM
00m1eo0pa3oBaTeNbHON  MpOrpaMMBbl  CpeqHero oomero oOpa3zoBaHus (yTB. MPHUKA30M
MunuctepctBa npoceuieHus: Poccuiickoit @enepaunn ot 18 mas 2023 r.Ne371), ¢ yuerom
MpUMepHOl pabouell mMmporpaMMbl 00I1€00pa30BATEIbHON JUCHUIUIMHBL «XUMUS» IS
npodeccHoHaTBHBIX 00pa30BaTeNbHBIX opranu3anuii (yrB. COBETOM IO OIICHKE COJEpIKAHHS
W KadecTBa MPHUMEPHBIX paboumx TmporpaMM o00meo0pa3oBaTeNIFHOTO W COIHAIBHO-
TYMaHUTAPHOTO IUKIOB CPEIHEro MmpodeccuoHalbHOro obpazoBaHusi oT «30» HOsOps 2022
r.Ne 14, UPIIO), a taxxke c yderom noiydaemoin crneuuanbHoctd 44.02.01 JlomxoabHoe
obOpasoBaHue.

Opranu3zanusi-pa3padoTyuK: TOCYJapCTBEHHOE AaBTOHOMHOE TpodeccrnoHambpHOE
obOpasoBatenbHOe yupexkaeHue CBepuioBcKkod obmactu «KaMBIIUIOBCKUN Tearorudeckui
KoJuiemk», 264860, CeepmnoBckas oOmacth, T. Kambimwio, yn. MaskoBckoro, a.11.; Tei.
8(34375) 2-08-03, e-mail: izkpk @mail.ru, http://kpk.uralschool.ru/

PaspatoTumk:
Pycuna E.H., mnpenomaBarenr ['AIIOY CO «KaMblIIJIOBCKUM —TE€IarorMYECKUM
KOJIIE K.
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Conepxanue

TlogcuurenpHad 3ammcka
[Inanupyembie pe3ylbTaThl OCBOCHUS yUEOHOTO TIPEeIMETa « X UMM

Conepsxanne yaeOHOTro npeamera «XuMusy

Temarudeckoe MIaHUPOBAHUE, B TOM YHCIIE C YYETOM pabodeid MporpaMMbl BOCIUTAHUS C
yKa3aHUEM KOJIMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHE Ka)KJIOU TEMBI

YcnoBus peanuzanuu padbodel mporpaMMbl yueOHOTO npeaMeTa «XUMHU

IHosicHUTEJLHAS 3aIIHCKA

O0mas xapakrepucTuka yue0HOro npeamera « XuMus»
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VYueOHblil npenmeT «XuMus» nu3ydaeTcs Ha 6a30BOM ypOBHE.

Conepxkanue npeaMeTa HalpaBlI€HO HA JOCTHIXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U
IIPEIMETHBIX pe3ynbTaTroB 00yueHus, peraameHTHpoBaHHbIX PI'OC COO u opueHTUPOBAHO Ha
MOATOTOBKY OOYYalOmUXCs, HEOOXOJAMMYID WM JiIsi BBIPAOOTKH  MHPOBO33PEHYCCKHX
OPMEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKH3Hb COIMYMa, MPOJOJDKEHUS 0O0pa3oBaHUA B
Pa3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

XuMudeckoe 00pazoBaHue, MOIydaeMoe 00yIaeMbIMU, SBJISCTCS HEOTHEMIIEMOW YacThIO
UX OOpa30BaHHOCTU W CIYXHUT 3aBEPIIAIONIMM 3TallOM pealn3allid Ha COOTBETCTBYIOIIEM
0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPHUCYIIMX IEJIOCTHOM CHUCTEME XHUMHYECKOTO
00pa3zoBaHus. B IpOrpaMMme MO XUMUU C YU4E€TOM CHEIU(UKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUM TIPUPOJIBI U B MaT€pUATBHOM KU3HHU OOIIECTBA, a TaKXKe C y4€TOM OOIIUX Iene u
npuHIUNOB, KiltoueBble EHHOCTH KacaroTcs IMO3HAHWSA 3aKOHOB MPUPOJBI, (HOPMHUPOBAHUS
MHUPOBO33PEHHUSI U OOIIEeH KyJbTyphl 4YEJOBEKa, a TaKkKe SKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJHOU cpene. Peanmsyercs xumudeckoe oOpa3oBaHUE
00yJarommxcsi Ha ypOBHE CpeAHero ooOmero oOpa3oBaHUs CpeACTBAMU Y4€OHOTO TpenMera
«XuMus», CONAEPKAaHNE U TTOCTPOEHHUE KOTOPOTO OMPEIEICHBI XapaKTEPU3YIONIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

[Ipu dbopmupoBarum coaepkaHus MpeaMeTa «XUMHUS» YITCHBI CISAYIONNEe MOT0KESHUS
o crieniuuKe ¥ 3HAYCHUN HAYKH XUMHH.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMTPaeT 0CoOYyI pOjb B CO3JaHUH
HOBOHM 0a3bl MaTepuaabHON KYyJIbTYpPHl, BHOCUT CBOW BKJaJ B (POPMHUPOBAHHE PAMOHAIBLHOTO
Hay49HOTO MBINIUICHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEACTABJICHHS 00 OKpY)KaloleM MHUpE Kak O
€IUHCTBE TPHUPOJBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XHMHUHM HAa OCHOBE TOHHMAaHUS
BEIIECTBEHHOTO COCTaBa OKPYXAIOMIET0 MHUPa, OCO3HAHUSI B3aMMOCBSI3U MEXAY CTPOCHUEM
BEIIIECTB, X CBOMCTBAMH U BO3MOYKHBIMHU 00JIACTSAMU MMPUMEHECHHSL.

CoBpeMeHHass XUMHUS KaK HayKa CO3MJaTelIbHas, Hayka BBICOKMX TEXHOJOTHM
HalmpaBJieHa Ha pelieHHue TIJI00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA -
CBIPbEBOM, IHEPreTUYECKOM, MHIIEBOM, IKOJOTMYECKOW OE30MacHOCTH M OXpaHbl 3J0POBBSI.
TecHO B3aMMOJCHUCTBYSl C JPYTMMH €CTECTBEHHBIMU HayKaMU, XHMHS CTajla HEOThEMJIEMOM
YaCThI0O MHUPOBOU KYJbTYPbI, HEOOXOJIUMBIM YCIOBHEM YCIEIIHOTO TPyJa W JKM3HU KaKJIOTO
yjieHa oOIecTBa.

CocTaBisiomMMH TpeaMeTa SIBISIIOTCS 0a30Bble Kypchl - «OpraHudeckas XUMHsD U
«O01mas 1 HeopraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHHUSI KOTOPBIX SIBJISIFOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUMN MO0 HEOPraHUYECKON XMMHH C BKIIOYCHHEM 3HAHUI U3
0011Iel XMMUU U OPTraHUYECKON XUMHUH.

dopMupoBaHUE JaHHOW CHUCTEMbl 3HAHUN TNpPU HM3YYCHUM IMpeaMeTa oOecrneynBaeT
BO3MOJKHOCTb PAacCMOTPEHHSI BCET0O MHOTIOOOpa3usi BEIIECTB Ha OCHOBE OOMIUX TOHSATHH,
3aKOHOB U TEOpPUM XUMHUU. M3ydueHue eauHON CUCTEMBI 3HAHUM O BAKHEMIIMX BEIIECTBAX, UX
COCTaBe, CTPOCHHH, CBOMCTBAX M MPUMEHEHUHU, a TAKKE O XUMUUYECKUX PEAKLMIX, UX CYIIHOCTH
Y 3aKOHOMEPHOCTSX MPOTEKaHHS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMUU C JAPYTUMH,
PacKpBIBAIOT €€ POJib B IO3HABATEIBHOM M MPAKTUUECKOU JIEATETbHOCTH YEJIOBEKA.

Henn uzyyenus yueOHnoro npeamera «Xumus» B cootBeTcTBru ¢ @OIT COO Ha 6a30BOM
YpOBHE:

Heasimu n3y4yeHust IMCHUIIHHBI ABJISIIOTCH:

obOpamenus ¢ BemectBamu. 1. DopMUpOBaHHE CHCTEMBbl XHMUYECKUX 3HAHUN Kak
BaKHEMILIEH COCTaBIAIONIEH €CTEeCTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOM Jexar
KITFOYEeBBIC TMOHATHS, (yHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH,
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YCBOCHHE W MOHUMAaHHE CYIIHOCTH JOCTYIHBIX OOOOLICHHI MHPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

2. ®opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX TIO3HAHUS BEIIECTB 1
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIIECTB M XUMHYECKUX SIBIICHUM, HWMEIOIIUX MECTO B MPUPOJAE, B TMPAKTUUYECKON U
MMOBCEIHEBHOM JKU3HU;

3. Pa3Butue yMmeHud M crnocoOOB JEATENBHOCTH, CBSI3aHHBIX C HAOJMIOJCHUEM U
00BsACHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM TIPAaBHII OE3011aCHOTO

3apaum usydyeHusi yueOHOro npeamera « XuMHsD)

1. Apanranus oOydaroluxcsd K YCIOBUSM JMHAMHUYHO pPa3BUBAIOILIETOCS MUpA,
dbopMupOBaHNE HHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHHUYECTBY, CaMOCTOSITEJIbHOMY TIPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHUEM;

2. ®@opMupoBaHHE y OOYUYAIOIMMXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCATBHOE 3HAUCHUE TSI PA3IMYHBIX BUJIOB JNEATEILHOCTHU: PEIICHUsS MPOOIIeM,
MOMCKa, aHanu3a W 00paboTku wHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NESTETPHOCTH, KOTOpasi 3aHMMAaeT BaAXHOE MECTO B MO3HAHWM XMMHH, a TaKXKe IS OIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOIHYIO CPELY;

3. Pa3BurtHe TO3HABAaTENbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M  TBOPYECKHX
CroCOOHOCTEN OOyUYaIOIMIMXCS: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC 3HAHUS IO
XUMHH B COOTBETCTBUM C JKU3HEHHBIMH TOTPEOHOCTAMH, HCIOJIb30BaTh COBPEMEHHBIE
nH(OpPMALlMOHHBIE TEXHOJOTHM sl TMOMCKa M aHaiu3a yY4eOHOM M Hay4yHO- MOMYJISpPHOU
nH(pOpPMAaLUK XUMUYECKOTO COJIEP/KaHuUs;

4. ®opMupoBaHHME U pa3BUTHE Yy OOYYAIOUIUXCS ACCOLMATUBHOTO U JIOTMYECKOTO
MBIILJICHUS,,  HaAOIIOAATEeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IMMBI, B YACTHOCTH, MPH IJITAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

5. Bocnutanue y oOydaromuxcs yOe:kIEHHOCTH B TYMaHHUCTHUYECKON HampaBlIE€HHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pEIIEHUH TJI0O0AIbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIOIE30BAHUS, MOMOJIHEHUSI SHEPTeTUYECKUX PECYPCOB M COXPAaHEHUsS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMS HEOOXOOUMOCTH OEpEeKHOTO OTHOLIECHHS K NPHUPOJIE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIbITa MCIOIb30BAHMS MOTYYCHHBIX 3HAHUM JUISl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

Mecto yueOHOro npeamera «XuMusH> B y4eOHOM IJIaHe

VYuebHblil mpeamer «XuMus» H3ydaeTcss B 00I1€00pa30BaTeIbHOM IMKJIE€ OCHOBHOM
o0Opa3oBaTesIbHOW MPOrpaMMbl CpefHero mnpogdeccuoHanbHoro obpaszoBanus (naee — OOII
CIIO) mo 44.02.01 HomrkonbHoe oOpa3oBaHHe Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHUS C
MOJIy4EHHUEM CpEIHero o0IIero oopazoBaHus.

Ha uzyuenue npenmera «Xumusi» no 44.02.01 JlomkosnsHoe o6pa3oBanue otBoautcs 40
4acoB B COOTBETCTBUHU C Y4€OHBIM IIAHOM IO CHEIHATbHOCTH. M3 HUX 2 yaca OTBOJATCA Ha
CaMOCTOSITENIbHYI0 paloTy, NMpoBOAATCS Kak Teoperndeckue (18 u), Tak u sabopaTtopHble
(mpaktuueckue) 3aHATHS (18 )

Pabouas mporpamMma COJEpKHUT TEMAaTHUYECKUH IUIaH, OTPaKAIOMIMK KOJIMYECTBO YacoB,
BbIJIEIISIEMOE Ha U3YUYECHUE Pa3JIesOB U TEM B paMKax MpenmMeTa « XUMHUS».

KoHTponp kadecTBa 0CBOEHHS NpeaMeTa «XHMHUsS» MPOBOJUTCS B IPOLIECCE TEKYLIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTaIUH.
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[Ipomexxyrounasi arrectauusi mpoBoguTcs B dopme auddepeHnnpoBaHHOro 3avera 1o

uTOraM M3ydeHus npeamerta (2 1)

IInanupyemMble pe3yJbTaThbl OCBOCHHS y4eOHOI0 MpeaMeTa

IIpexmerHbIe:

1P
01

c(hOpMHUPOBAHHOCTh MpECTaBICHUM: 0 XUMHYECKON COCTaBJIIOLIECH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUpA, POJIM XUMHUHM B TIO3HAHUU SIBJICHUM MPUPOJIbI, B
(hopMUPOBAHUHM MBIIUICHUS W KYJIbTYpPhl JTUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOIUMOM JUIsi PEIICHUs] TPAKTUYECKUX 3a/ad W IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Cpesie

ITP
02

BJIAJICHUE CUCTEMOW XMMHUYECKHX 3HAHWW, KOTOpash BKIIOYAET: OCHOBOMOJIATAOLINE
MOHATUS (XUMUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHas o000j04Yka artoma, s-, p-, d-
AIIEKTPOHHBIE opOuTanu aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKas CBS3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00beM, YIJIEpOJIHBIM CKeNeT, (pyHKIMOHallbHAs TpyIa, paguka,
M30MepHUsi, U30MEPhI, TOMOJIOTHYECKUN PsiJi, TOMOJIOTH, YIJIEBOJAOPOMbI, KHUCIOPOI- U
a30TCoJepIKaIIUe COSAMHEHUS, OMOJIOTMYECKH aKTHBHBIE BEIIECTBA (YTJIEBOJIBI, KHUPHI,
OeNK1), MOHOMED, TOJIMMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COCTUHEHUS,
KpUCTAJUTMYECKasi ~ pelIeTKa, TUNBl ~ XUMHUYECKUX  peakiuuid  (OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIC, DK30-U SHIOTEPMHUECKHE, PEaKIMM HOHHOrO OOMEHa), pacTBOp,
ANIEKTPOJIUTBI,  HEAJIEKTPOJUTHL,  AJIEKTPOJUTHUYECKas  AMCCOLMUAIUS, OKUCIHUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKON peaklny, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpUsT XMMHUYECKOTO CTPOCHHUs opraHuveckux BemecTB A.M. byrtieposa,
TEOpHUs DJIEKTPOJUTHYECKOM auccoumanuu, nepuoauyeckuii 3akon .M. Menpeneesa,
3aKOH COXpaHEHMs] Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK  XUMHH,
(dakronoruueckue CBEACHHUS O CBOWCTBAaX, COCTaBe, IIOJIydeHUH U Oe30MacHOM
WCIOJIb30BAHUN BaKHEHIIUX HEOPraHWYECKUX U OPraHM4ecKUX BEIIECTB B OBITY H
MIPAKTUYECKON JesITeIbHOCTH YeJIOBEKa;

1P
03

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATE XapPaKTCPHBIC IIPHU3HAKK W B3aMMOCBA3b
HU3Yy4YCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBECTCTBYIOIIUE IMOHATHA ITPU OIIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHNM4eCKUX M OpPraHu4YC€CKHUX BCHICCTB U HX npeBpameHHﬁ; BBISBJIIATH
B3aHMOCBS3b XMMMYECKMX 3HAaHUH C TOHATHIMH H MNpEACTAaBJICHUAMU  OPYTIUX
CCTCCTBCHHOHAYYHbIX IPCAMCTOB

TP
04

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATD XaPAKTCPHBIC IIPU3HAKKM KW B3aMMOCBA3b
HU3YUCHHBIX HOHHTHﬁ, MNPUMCHSATH COOTBCTCTBYIOIIUC IMIOHATHS ITPU OIIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHM4YCCKUX MW OPraHuYCCKHUX BCIONCCTB H HX HpeBpaH.IeHHﬁ; BBISIBJIATH
B3aHMOCBS3b XHMMMYECKMX 3HAaHUHW C TOHATHIMH H MNpEACTaBJICHUAMU  OPYTIUX
CCTCCTBCHHOHAYYHBIX ITPCAMCETOB

P
05

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ yCTaHaBJIMBATb NPpUHAIJICIKHOCTD HN3YUYCHHBIX
HCOPraHM4YCCKUX U OpPTraHNUYCCKUX BCHICCTB K ONPCACIICHHBIM KJlaCCaM W TpYIIIlaM
COGILI/IHGHI/II\/‘I, XapaKTepru30oBaTb UX COCTaB U BaKHEUIIIHE CBOﬁCTBa; ONPCACIIATE BUBI
XHUMHYECKHUX CBS3EH (KOBaJ'IeHTHa}I, HOHHAasA, MCTAIJINYCCKasd, BO,Z[OpOI[HaSI), THUIIBI
KPUCTAJUINYCCKUX PCHICTOK BCHICCTB, KJ'IaCCI/I(i)I/II_II/IPOBaTB XUMHNYCCKHUC PCAKIINN,

P
06

BJIAICHUC OCHOBHBIMHU MCTOJAMH HAYYHOI'O IMO3HAHHUA BCHICCTB U XUMHYCCKUX SIBJICHUI
(Ha6J’IIO,Z[CHI/Ie, HN3MCPCHHUC, DKCTICPUMCHT, MO,Z[CJ'II/IpOBaHI/IC)

1P
07

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpOBOAWUTL pPacCyYCTbl 110 XHUMHWYCCKHUM (bopMleaM u
YpaBHCHUAM  XUMHWYCCKUX peaKLII/Iﬁ C HCIIOJIb30BAHUEM (bI/I3I/I‘-ICCKI/IX BCJIMYMH,
XApPAKTCPU3IYIOIIUX BCHICCTBA C KOJIMYECTBEHHOMU CTOPOHBI: MACCBI, o0beMa (HOpMaJIBHBIe
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YCJIOBI/UI) ra3oB, KOJIMYCCTBA BCUICCTBA, HUCIIOJIB30BaTh CHCTCMHBIC XMMHNYCCKHUEC 3HAHUA
IJId IPUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CHTyallUsdX, CBA3aHHBIX C
BCIICCTBAMHU U UX IPUMCHCHUCM

c(OPMHUPOBAHHOCTh yYMEHHH IUIAHUPOBATh M BBHIMOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpalieHHsl OPraHWYECKUX BEIIECTB IPU HArpeBaHUHU, I[OJIyYEHUE OTHIIEHA U
U3Y4YEHHUE €ro CBOMCTB, Kaue€CTBEHHbIE pPEaKLUUU Ha albJAETUJbl, Kpaxmay, YKCYCHYIO
KHCJIOTY; JeHaTypanus OeJIKOB IPH HAarpEBaHHH, IIBETHBIC PEAKIIMH OCIKOB; MPOBOAUTH
peakuuu HOHHOrO OOMEHa, ONpENeNATh CpeAay BOJHBIX pacTBOPOB, KadeCTBEHHbIE
peakuuu Ha cynbdar-, kapOoOHAT- M XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh
SKCIEpUMEHTaJIbHbIE 3a7aun 1o teMam "Mertamibl" U "Hemeramibl") B COOTBETCTBUH C
MpaBUJIaMHU TEXHUKU O€30IaCHOCTU IMpH OOpallleHuu C BELIECTBAMHU U J1AOOPATOPHBIM
000py/IOBaHUEM; IMPEACTABIATh PE3YIbTAThl XUMHMUYECKOTO OHKCIEpPUMEHTa B Qopme
3alMCcH ypaBHEHHUI COOTBETCTBYIOIIMX peakUUid U (OpMYyIUpPOBATH BHIBOJbI HA OCHOBE
9THX PE3yIbTaTOB

P
08

[IP | cQOPMUPOBAHHOCTh YMEHHS aHAJIM3UPOBATh XUMHUYECKYI0 MH(MOPMAILNIO, MOIydaeMyro
09 | u3 pa3HBIX HICTOYHUKOB (CPEICTB MaccoBOi nH(popmanmu, cetb HTEpHET U npyrue)

c(OpPMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBHJIa HKOJIOTMYECKU Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOW NEATEITLHOCTH B IIENISAX COXPAHEHHUS CBOETO 3J0POBbS U

T(})) OKpYXalolled TPHUPOTHON Cpebl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHu3Mbl ONPENEICHHBIX BEIIECTB, IIOHMMAas CMBICH [OKa3arenas NpeneabHOU
JOITYCTUMOM KOHIIEHTpaluu

o | M 00y4arouuXxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbs: CPOPMUPOBAHHOCTD

YMCHHUSA TNPUMCHATH 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaX ITO3HAHHA BCIICCTB U
XUMHUYCCKUX HBJ'ICHI/II\/'I;

11

IIP | A7 CHenbIX U cIaboBUISAIINX OOyJYaromuXcs: chopMHUpPOBAaHHOCTh YMEHHUS HCIIOIb30BATh
12| penpedHO TOUCUHYIO cucTeMy 00o3HaueHui JI. bpaiins uist 3anucu XUMHIECKIX GOpMyIT

MeTtanpeaMeTHble:

Memanpeomemmnsle pe3yibmamsl 0C60€HUA YUeOHO20 npeomema «Xumus) Ha YPoeHe
cpeoHne2o 0ouiezo 00pa30eanusa 6KIIOUAOM:

3HauYuMble A5 (HOPMHUPOBAHMSI MUPOBO33PEHHUS OOYUAIOUIUXCS MEXKIUCIUILTHHAPHBIC
(MexTmpeMeTHbIE) OOILIEHAYYHbIE TOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (haKT, MPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOMIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTrHUe);

yHHUBEpCalbHbIe yueOHbIe NeHCTBUS (IT03HABATEeNbHbIE, KOMMYHUKATHBHEIE,

perynatuBHble), obOecnednBaromue GopmMupoBaHue (YHKIMOHAJIBHOW TPaAaMOTHOCTU H
COIIMANIFHOM KOMIIETEHIINH 00yJatoIuXcs;

CIOCOOHOCTh ~ Y4YalllUXCA  HUCIOJIb30BaThb  OCBOCHHBIE  MEXIMCLUUILIHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHHUBEpcajdbHble YydueOHBbIE ICHCTBHS B IO3HABATEIBHOW U
COIIMANFHOM MPAKTHKE.

Memanpeomemnvle  pe3yiomamsvl  OMPAXcarOm  061A0€HUE  YHUBEPCATbHBIMU
YUEOHbIMU NO3HAEAM ENIbHBIMU, KOMMYHUKAMUGHBIMU U PECYIAMUGHHIMU 0CUCMEUAMU .

Osnadenue ynugepcaibHoIMu Y4eOHbIMU NO3ZHABAM EIbHBIMU 0CUICIBUAMU:

0a30BBbIC JTIOTHUECKUE ACUCTBHUS:

CaMOCTOSITENIbHO (DOPMYIIMPOBATh W AaKTyallM3MpPOBATh MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;
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OTIpEeNeNATh LEJH JACATCIBHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX TOCTHIKCHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIILHOCTH C MOCTABJICHHBIMH IEJISIMU;

WCIOJB30BAaTh MPH OCBOCHUHM 3HAHWKA MPHUEMBI JOTHYECKOTO MBIIUICHUS - BBIICIATH
XapakTepHble TMPHU3HAKH TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIINE MOHITHS 151 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHHIA;

BBIOMpAaTh OCHOBAaHMS WM KPUTEPUU IS KIACCU(PHUKAIMHM BEIIECTB M XHUMHYECKHX
peaKuuii;

YCTaHABJIMBATH IPUIMHHO-CJIC/ICTBEHHBIE CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOWTH JIOTUYECKHE PACCYXJEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCCMATPUBAEMBIX SBICHHX, (OpPMyTHpOBaATH
BBIBO/IBI M 3AKJIFOUCHHS;

MPUMEHSTH B TIpOIecce TMTO3HAHMSI, MCIIOJIb3YEMbIe B XUMUHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TpeoOpa30BEIBATE MOJICIBHBIE MTPEICTABICHHS - XAMHUECKUI 3HAK (CHMBOJI) 3JIEMEHTAa,
XAMUYecKkass (GopMyna, ypaBHEHHWE XHUMHUYECKOW peakuu - TPH PEHICHHHd Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a/1a4, NMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
UTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIECTB U XUMUYECKUX PEAKIINH.

0a30BbIe UCCIIEIOBATEIBCKAE ICHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TMO3HAHWS BEUIECTB W XMMHUYECKHX PEaKI[Hii;
(bopMyITHpOBATh TENTN U 3a]]a4d MCCIIeIOBAHMUS, MCIIOJIb30BATh MOCTABJICHHBIE M CAMOCTOSITEIIHHO
copMyIHpOBaHHBIE BONPOCHI B KAauyeCcTBE WHCTPYMEHTa TIO3HAHMWSA W OCHOBBI JUIA
(bopMHpOBaHUS TUTIOTE3HI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIL;

BJIAJCTh HABBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYCHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIONATh 3a XOZOM IpOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GOpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHUS, COCTABIATE OOOCHOBAHHBINA OTUYET O MPO/ICIAHHOM
pabore;

IpUOOpEeTaTh OMNBIT YYCHHYECKOM HCCIENOBATEIbCKONH M NPOEKTHOH JeATeNFHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOHMCKY METOJIOB PEIICHHS
MPaKTHYECKHX 3371a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHMUSL.

pabota ¢ nHpOopMaIUECi:

OpPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HMH(poOpManuu (Hay4HO-HOMYJISIpHAS
JUTEpaTypa XMMHYECKOTO COJIEpXKaHWs, CHOpaBOYHbIe MocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTHYECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HETIPOTHBOPEUUBOCTE;

(bOopMyIHpOBaTh 3alpOChl M MPHUMEHSITh PA3IMYHbIE METOJbl NMpPU HOUCKE M OTOOpe
uH(pOpMaIMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 33a/1a4 ONPEICIEHHOTO TUIIA;

IpUOOPETaTh OMBIT UCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJIbHYIO (POpPMY MpEACTaBIEHUS HHPOPMALIUHU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauecTBE CpEACTBAa IpH paboTe ¢ XUMHUYECKOH
uHbopManuei: NPUMEHATh MeXINpeAMeTHble ((pU3MYecKue M MaTeMaTHYeCKUe) 3HaKu U
CHUMBOJIBI, GOPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJB30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

Ognadenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OClCMUAMU.:

3aJaBaTh BOIMPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMbI B X0JIe Majiora W/Uiu JUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a71auH;
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BBICTYIIaTh C IPE3CHTALMEN pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUM XHMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anuu y4eOHOTO TMpoekTa M (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIHIA B X0/1€ OOCYK/IEHUSI 1 0OMEHA MHEHUSIMH.

Ognadenue yHUGepCANbHOIMU  PEYIAMUGHBIMU  OCHCMEUAMU:  CAMOCTOSITEIBHO
IUTAHUPOBATh U OCYILIECTBIIATh CBOIO IIO3HABATEIbHYIO JEATENbHOCTb, ONpenesis €€ Lelu U
3aJ1auM, KOHTPOJUPOBATh U MO0 Mepe HEOOXOMMOCTH KOPPEKTHPOBATh MpeylaraeMblii alTOPUTM
NEUCTBUIM MpH BBINOJHEHUM YUEOHBIX M HCCIENOBATENbCKUX 3a/ay, BbIOMpaTh Haubosiee
3¢ ¢deKTUBHBIH CcMOco0 MX pelIeHHs] ¢ Y4ETOM IOJIyYeHHUS HOBBIX 3HAHUU O BEIEeCTBaX U
XUMHUYECKUX PEAKIINIX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JIEATEIPHOCTH HAa OCHOBE CaMoOaHajau3a M
CaMOOLIEHKHU.

JIuunocmmuuwle pezynromameot:

JIngHOCTHBIE Pe3yIbTaThl OCBOCHHUS MpEAMETa «XUMH» OTPAKAIOT CPOPMUPOBAHHOCTH
OTIBITa TIO3HABATENFHON W TMPAKTHYECKON JEATEIBPHOCTH OOYUYaIOIIMXCSA TI0 pean3aluu
MIPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJI€ B YACTH:

1. rPaKIAHCKOT0 BOCIIUTAHUA:

OCO3HAHHUS 00YUYaAIOIIUMHUCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY ¥ MPABOTIOPSIKY;

MIPEJICTaBICHHUS] O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUI B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATENBHOCTH MPHU CO3/AaHNUN y4EOHBIX TPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINIOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apryMEHTBI
JPYTUX MpU aHAIKU3€ Pa3IMYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2. NATPUOTUYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIICHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HACJEIUI0 OTE€YECTBEHHOMU
XUMHH;

YBXEHUS K MPOLIECCy TBOpYECTBa B 00JACTU TEOPUHM M MPAKTHUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yNbTaT JJIUTENbHBIX HaONIO/ICHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX MOMCKOB, MOCTOSTHHOTO TPY/Ia YIEHBIX U MPAKTUKOB;

U TO03HABaTEIbHBIX MOTHBOB B MOJNYYEHUH W MOCIEAYIOIEM aHaiu3e hHpopmanuud o
MepeIOBbIX JOCTHXKEHUSIX COBPEMEHHON MHTEpEca OTE€UECTBEHHOW XUMHUH;

3. AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTH OLIEHMBAaTh CBOE MOBEIECHHUE M MOCTYINKH CBOMX TOBAapUUIIEH C MO3ULIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4. (popMupoBaHus KyJbTYpPHI 310POBbS:

MOHUMAaHMS IIEHHOCTEH 30poBOoro M Oe3omacHOoro obpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmrofeHns mpaBuil 0E30MacCHOTO OOpalleHusi ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHON
YKU3HU U B TPYJIOBOU J€ATEIBHOCTH;
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MOHMMAHUS LEHHOCTH TMPaBWJ HMHIUBUAYaIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MIOBE/ICHUS B CUTYaALUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUUA M HEMPHUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJCHUS ATKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5. TPY0BOI0 BOCIIUTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEA0BATEIbCKON JESTEIbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B pEIICHWU MPAKTUYECKUX 3aJady COLMAIBHOM
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4EHHIO MpoQeccHil pa3iuyHOro poja, B TOM YHCJE Ha
OCHOBE IPUMEHEHUS IPESIMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYIY, JIOJSM TPy/a U pe3yiabTaTaM TPYAOBOU JIEATETLHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY HMHJIMBMIYyaJbHOM TpaeKkTopuu oOpa3oBaHMs, Oynyuied mnpodeccuu u
peanu3anui  COOCTBEHHBIX OJKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6. IKOJIOTHYECKOT0 BOCITUTAHUSA:

9KOJIOTMYECKH 11€71€cO000pa3HOro OTHOLIEHHS K IPUPO/JIe, KaK HCTOYHHUKY CYILIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMS TI00aIBbHOTO XapakTepa IKOJIOTUYECKUX MPOOIIeM, BIUSHUS S3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHHUS HEOOXOUMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMUH JIJIs1 peLICHHs BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS JNEHUCTBUHM, MPUHOCAIIUX BPEI OKpPYXKAlolled MPUPOIHOU cpene,
YMEHHSI IPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTHMYECKHUE IMOCIEACTBUS MpeIpUHUMAEMbIX
JNEUCTBUM U MPEIOTBPAILATH UX;

HaJIW4Yusl Pa3BUTOrO HSKOJOTHYECKOTO MBIIIJICHUS, 9KOJOTHYECKOH KyJIbTYphI, OIBITA
JESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSTH UJCOJIOTUHN XeMOo(poOuu;

7. LHEHHOCTH HAYYHOI0 MO3HAHHUS:

chopmupoBaHHoe™  MHPOBO33pPEHHs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenu(PUKH XUMUU KaK HAayKd, OCO3HaHUA €€ poiu B (OpMUPOBAHUU
paIMOHaILHOTO HAYYHOTO MBILUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEICTABICHHUS

00 OKpyXarollleM MHUpE Kak O €IMHCTBE MPHUPOJLI M YEIOBEKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHUHU JAJIS COBPEMEHHOW IUBWUIM3AIMHU: B €€
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIIEHUH TTI00ATbHBIX MPOOIEM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA - CHIPHEBOA,
SHEPreTHYeCKOM, TMHUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIIEITHOTO TPy/la M SKOJIOTHYeCKd KOMGPOPTHOM KM3HU KaKJIOTO 4JeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJIOB TO3HAHUSA,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJTyYyaeMble 3HAHUS TS
aHalM3a U OOBSCHEHUs SIBICHHUHN OKPYKAIOIIEro MHUpPa M MPOUCXOISIIIUX B HEM H3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHBIC 3aK/IFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX
C LEJbIO MOJYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSTENIBHO MCIOJIB30BaTh XUMHYECKHE 3HAHMS UL pCHICHUS

HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

HHTCPCCA K IMO3HAHWIO U HCCIIeI0BATEIBCKOM JACATCIBbHOCTHU, TOTOBHOCTH U CIIOCOOHOCTH

K HEMPephIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHUIO, K aKTUBHOMY TOJIYY€HUIO HOBBIX 3HAHUH
10 XUMUHU B COOTBETCTBHH C )KHU3HEHHBIMU TIOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM TpyJda B pPa3IUUHBIX cdepax mnpodhecCHOHATEHON

JACATCIBHOCTH.

JIMYHOCTHBIE pe3yJdbTaThbl U3 paﬁoqeﬁ NnmporpaMmmMmabl BOCIIUTAHUSA MO CIIEHUAJTBHOCTH

44.02.01 JomkojbHOE Opa3oBaHue:

JIeMOHCTpHUpYIOIIUI NPUBEPKEHHOCTh K POJHON KYyJIbType, UCTOPUUYECKON MAMATH Ha

JIP 05 | ocHoBe J100BU K PoguHe, pogHOMY Hapoidy, Majaol poJuHe, MIPUHATUIO TPaJUIIMOHHBIX
LIEHHOCTEH MHOTOHAIMOHAJIBHOTO Hapoaa Poccun.

JIP 18 | ITposBiisionuii BEICOKYIO OTBETCTBEHHOCTb, COOCTBEHHYIO MHUIIMATUBY

JIP 19 | JIeMOHCTPUPYIOIIHI CTPEMIIEHUE BBIIOJHUATH IEATEIBHOCTh CBOEBPEMEHHO

HeneBnie opuenTupbl | Coaep:xaHue 1mejIeBbLIX OPHEHTHPOB

BOCIIUTAHUA

JlesiTenbHO  BBIp@XAIOIIUI TMMO3HABATEIbHBIE HWHTEPECHl B  Pa3HBIX
MpeIMETHBIX 00JacTIX ¢ Y4€TOM CBOMX HHTEPECOB, CIIOCOOHOCTEH,

IleHHOCTH HAYYHOIO | TOCTIKEHUM,  BBIOPAHHOTO  HANpaBlIEHUS  MPO(EecCHOHAIBHOTO
MO3HAHMS oOpazoBaHusi u TOAroToBKM. OOnagaromuii MpencTaBICHUEM O

COBPEMEHHOW HayYHOW KapTHHE MHPA, TOCTI)KCHUSIX HAYKH M TEXHHKH,
apryMEHTHPOBAHHO BBIPAKAIONIMA TIOHUMAaHWE 3HAYCHHsS] HAYKH H
TEXHOJIOTUH JIJIsl pa3BUTHS POCCHHCKOTO OOIIecTBa U 0OECIICYCHHUS €T
0e30macHOCTH. JIeMOHCTPUPYIOMNH HaBBIKM KPUTHYECKOTO MBIIIICHUS,
OTIpE/ICIICHUs] JIOCTOBEPHOW HaydyHOW WH(pOpMAlWU, B TOM YHCIEC B
chepe mnpodecCHOHATBHOW  ACSITCIBHOCTA. YMEIOIIMK BBHIOUPATH
crocoObl  pemieHUs  3a7a4  MPO(ECCHOHANBHOW  JIESTEILHOCTH
NPUMEHUTEIPHO K  Pa3IMYHbIM  KOHTEKCTaM.  Vcromb3yromiuii
COBPEMECHHBIC  CpEJICTBAa TIOMCKA, aHajiM3a M  HHTEPIpETaluu
uHpopManuu, HHOOPMAIIMOHHBIE TEXHOJIOTUHU JUIS BBITIOJIHEHUS 3a/1a4
po(ECCUOHATILHON JICATEILHOCTU. Pa3BUBAIOIIUI M MPHUMEHSIOLIHIA
HAaBBIKM HAOJIIOJICHUS, HAKOIUICHUS W CHCTeMaTh3aluu (akTos,
OCMBICIICHHS OTIbITa B €CTCCTBEHHOHAYYHOW U T'yMaHUTAPHON 00JacTIX
TIO3HAHUSI, HCCIICJIOBATEIILCKOM U IPO(PECCHOHATBHON NESITEILHOCTH.

IInanupyembie pe3yJbTaTbhl OCBOCHHUSI Y4e0OHOIO IpeaMeTa B COOTBETCTBHH C

®I'OC CIIO u Ha ocHoBe TpedoBanuiit PI'OC COO

Ocoboe 3HaueHue y4yeOHBIH mpeaMeT uMeeT Npu  (OPMHUPOBAHUM U Pa3BUTHU

CIIEAYIOMHUX 00X U MPO(ecCHOHAIBHBIX KOMIETEHIIUH:

BLI6I/IpaTL CITOCOOBI peaicHus Hpoq)eCCHOHaHBHOﬁ ACATCIIBHOCTU TMPUMCHUTCIIBHO K

OK 01
Pa3NUYHBIM KOHTEKCTaM
Hcnonp3oBaTb  COBPEMEHHBIE CpEACTBA IOMCKA, aHauM3a M HUHTEPIpPETaLHU
OK 02 | uadpopmanuy, U  HUHOOPMAIIMOHHBIE TEXHOJOTHMM JUIi  BBINOJHEHHS  3ajad
npodecCHOHAIBHOM NeATENIbHOCTH.
OK 04 | D¢ heKTUBHO B3aUMOJEHCTBOBATh U padOTaTh B KOJUIEKTUBE M KOMaHJIE.
OK 07 | CozieiicTBOBATh COXPAaHEHUIO OKPY)KAIOIIEH Cpelibl, pecypcocOepeKeHUI0, MPUMEHSTh
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3HaHUS 00 M3MEHEHHH KJIMMAaTa, MPUHLIUIBI OEPEKITMBOTO MPOU3BOACTBA, SPPEKTHBHO
JICICTBOBATh B YPE3BbIYANHBIX CUTYALUSIX.

OpranuzoBbIBaTh Pa3IMYHbIE BUJbI JEATEIBHOCTH (IpEAMETHAs; UrpoOBas; TPYAOBas;
[I03HABATENIbHAS, HCCIIEIOBATEIbCKASI M IPOEKTHAsl JEATEIBHOCTH; XYyIO0KECTBEHHO-
TBOpUYECKasi; IMPOJYKTUBHAs JAEATEIbHOCTb W Jp.) M OOIEHUE JAeTed paHHEro u
JOIIKOJIBHOTO BO3PAcCTa.

K 2.1

Ocy1ecTBIATH OpraHU3aINIo mpoiiecca 00y4yeHust o OCHOBHBIM
[IK | oOmieoOpa3oBaTenbHBIM TIpOrpaMMaM JOMIKOJIBHOTO 00pa3oBaHUS B COOTBETCTBUHU C
3.5. | caHUTapHBIMU HOPMaMU U TIPaBUJIAMHU.

Conepxxanue yueOHOro npeamera « XuMmsi»

Pa3nen 1. OcHOBBI CTPpOEHMS BeLIeCTBA

Tema 1.1 CtpoeHne aTOMOB XMMHUYECKHX 3JIEMEHTOB U IPUPOJIa XUMUYECKOH CBSA3H.

OcHosHnoe codepaicanue yuebHo20 Mamepuaid

CoBpeMeHHass MOJenb CTpoeHUus aroma. CHUMBOJIMYECKHM SI3BIK XUMHUH. XHUMUYECKHI
3JIEMEHT. DJIeKTpoHHas KoHuUrypaus aroma. Kinaccugukanus XuMU4eCKUX 3J€MEHTOB (-S,-P,-
d snemenThl). BaneHTHBIC 27eKTPOHBI. BameHTHOCTh. DJIEKTPOHHAS MPUPOIa XUMUYECKON CBSI3U.
DNEeKTPOOTPUIIATEIILHOCTh. BHUIbI XUMHUUECKOW CBsI3M (KOBAJICHTHAs, MOHHASI, METAJTMYECKas,
BOJIOPOJIHAS) M CTIOCOOBI €e 00pa30BaHMSL.

Ilpakxmuueckue 3ansmus

Pemrenye 3amanmii Ha UCHOJIL30BAHUE XUMHUUYECKOU CUMBOJIMKY Y Ha3BaHUHU COEIUHEHUMN
0 HOMEHKJIAType MEXAYHAPOJHOIO COI03a TEOPETUYECKOM M NPUKIATIHOM XUMHUU U
TPUBHAIBHBIX Ha3BaHUHM ISl COCTABJICHHUS XMMHUYECKUX (HOPMYJ HEOPraHUYECKUX COCIUHCHHMA
OTJEJIBHBIX KJIACCOB, YCTAHOBJICHHUE CBSI3U MEXAY CTPOCHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U
MEPUOJINYECKUM H3MEHEHHMEM CBOMCTB XHMHYECKUX OJJIEMEHTOB M HUX COCAWUHEHUM B
COOTBETCTBHUHU C MoJokeHUueM [leproanueckoi CuCTEMBI.

Tema 1.2 Ilepuoanueckuii 3akon u [ICXD JI.11.Menneneena.
OcHosHoe codepoicanue yuebHo2o Mmamepuaid

Ilepuomnueckas cucrema xumudyeckux sieMmeHToB J[.M. MenneneeBa. Pusmyeckuii
cmbicn [lepumomnueckoro 3akona J[.M. MennaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB
XMUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MHPOCTHIX U CJOXKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHHEM XMMHUYECKOro 35ieMeHTa B [lepuoanueckoii cucreme.

Ilpakxmuueckue 3ansmus

Pemienne 3amaHuii Ha ONpeAClICHHME XapaKTEPUCTUKM XMUMHUYECKUX DJIEMEHTOB
«MeTannuyeckre/HeMeTaJUIMYECKUE  CBOMCTBA,  AJIEKTPOOTPUIATENIBHOCTh ~ XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX BJIEKTPOHHBIM CTPOEHUEM M MOJOKEHHEM B NEPHUOIUYECKOMN
cucTeMe XuMHu4eckux aneMeHToB .M. Menaeneena.»

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1 Tunbl XUuMHUYECKUX peAKIUN

OcHogHoe codepoicanue yuebHo20 Mmamepuana

Knaccudukanus u TUIB XUMUYECKUX PEaKIUN ¢ ydacTHEeM HEOPraHWYEeCKUX BEIIECTB.
CocraBieHue ypaBHEHUN pEaKIMil COSIMHEHMs, PA3I0KEHHs, 3aMelleHus, oOMeHa, B T.d.
peakuuii TOpeHus, OKHUCIEHUs-BoccTaHOBJIeHUs. CreneHb oOkuciaeHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBJIEHHE M ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLU
METO/IOM 3JEeKTpOHHOTO OanaHca. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEAEATEIbHOCTH OPTaHU3MOB.
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Ilpakmuueckue 3anamus

OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHbl B XMMUHU U PAaCUEThl 110 YPABHEHUSM XUMHUYECKHX
peakuuii. MoJsib —KaK €IuHHIIAa KOJIMYecTBa BelecTBa. MossipHas macca. 3aKOHbBI COXpaHEHUs
Macchl U 3Hepruu. MossipHbiil 00beM ra3zoB. OTHOCUTENbHAS INIOTHOCTH Ia30B. ['a30BbIe 3aKOHBI
Pacuersl 1o ypaBHEHUSM XHUMHUYECKUX PEAKIUIl C MCIOIb30BAaHUEM Macchl, OO0beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2 DnekTponuTHYECKas: JUCCOLMAINS U HOHHBIH OOMEH

OcHosHnoe codeparcanue yuebHo20 Mamepuaid

Teopust snekrponutudeckoi nauccounanuu. HoHBI. DIEKTPOIUTHI, HEIIEKTPOJIUTHI.
Peaknun monnoro obmena. CocraBiieHHE peakiii MOHHOTO OOMEHa MyTeM COCTaBJIEHUS X
MOJIHBIX M COKpAIllEHHbIX HOHHBIX YypaBHEHMH. KHCIOTHO-OCHOBHBIE peakuuu. PacTBOpHL
Kommonueie pactBopsl. ['naponus coneit. KoMmiekcHbIe COETMHEHUS.

Ilpakmuueckue 3anamus

3amaHus Ha COCTaBJIEHHWE MOHHBIX peakuuid. JlabopaTopHas pabota «Tunbl XuMHUYECKHX
peakuuiiy. MccnenoBanue THHOB (MO COCTaBY M KOJMYECTBY MCXOJIHBIX M 0Opa3ylOIIUXCS
BEIIECTB) U MPU3HAKOB XUMUYECKUX peakiuil. OnpeneneHne cpeibl BOJHBIX paCTBOPOB.

KonrtpoJubsHnas padora 1 CtpoeHue BemecTsa 1 XMMUYECKHE PEAKIIMHU.

Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHMYECKUX BELIEeCTB

Tema 3.1 Knaccudukanus, HOMEHKJIaTypa U CTPOEHUE HEOPTAHUYECKUX BEUIECTB.

OcnosHoe cooepaicanue yuebHo20 mamepuana

[Ipeamet neoprannueckoi xumuu. Kinaccudukaius Heopranndeckux pemiects. [Ipocteie
U cloXHble BenecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEIIECTB (OKCHJIbI, TUAPOKCHU]IbI, KUCIOTHI,
coinv). B3auMOCBsA3b HEOPraHMYECKUX BEILECTB. ArperaTtHbleé COCTOSHUSI  BEIIECTBA.
Kpucrannmueckue u amopgHble BemecTBa. THUIBI KPUCTAIUIMYECKUX PELIETOK (aTOMHasd,
MOJIEKYJISIpHAsi, HOHHAsI, MeTaJUINYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BELIECTBA OT THUIA
KPUCTAJJIMYECKON PEIIETKUA. 3aBUCUMOCTh XHMHMYECKOM AaKTMBHOCTH BEIIECTB OT BHJIA
XUMUYECKOH CBSI3U M TUIA KpUCTANINYECKOH pemeTku. [IpuunHbl MHOrooOpasus BEIeCTB.

IIpaxmuueckue 3anamus

CocraBneHne XUMHUYECKOH (GOopMyIIbl HCXO1 U3 HA3BAHUS BEILECTBA 110 MEXIyHAPOIHOM
(MIOTTAK) wnm  TpuBHaIbHONM HOMEHKJIAType. PelieHne mNpakTHUeCKWX 3aJaHuid 110
KJaccu(UKaly, HOMEHKJIAType U XUMHUYECKUM (opMysaM HEOPraHMYECKUX BEIIECTB
pa3MYHBIX KJIACCOB (yrapHbIM ras, yrjiekucibli ra3, aMMMak, ramieHas WU3BECTb, HeEralleHas
U3BECTh, MUTHEBAs COJA M JIPYTUX.): HA3bIBaTh U COCTaBJATH (POPMYJIbl XMMHUYECKUX BEIIECTB,
ONPENEIIATh NPUHAJIEKHOCTD K KJIACCy.

Tema 3.2 OU3UKO-XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEILECTB.

OcnosHoe cooepaicanue yuebHo20 Mmamepuana

Mertamnel. OOmue Qu3nueckue M XUMUYECKHe CcBOMCTBa MerTawioB. CrnocoOsbl
MIOJIy4eHUs. 3HAYEHUE METAJUIOB U HEMETAJJIOB B IIPUPOJE U JKU3HEIEATEIBHOCTH YEJIOBEKA U
opranu3MoB. Koppo3us MeTasuioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIUTHl METAIIIOB OT KOPPO3HH.

Hemeramnel. OOmue ¢usnueckue M XUMHUYECKHE CBOWCTBA METAJUIOB. THUIHYHBIE
cBoiictBa HemeraioB IV-VII rpynn. Knaccupukanus M HOMEHKIAaTypa COEJUHEHUH
HeMmeTaioB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

XUMHUECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKMX BELIECTB (OKCHJOB,
OCHOBaHHUH, KUCIOT, cosied, aM(POTEPHBIX THAPOKCHIOB.

IIpaxmuueckue 3anamus

CocraBieHMe ypaBHEHHH XUMHUYECKMX PEAKLUN C y4aCTHEM HPOCTBIX M CIOXHBIX
HEOPraHWYECKHUX BEIIECTB: METAJUIOB M HEMETAIOB; OKCUAOB (OCHOBHBIX, KHCIOTHBIX,
aM(pOTEpHBbIX)  HEOPraHUYECKUX  KUCIOT, OCHOBaHMUH, aM(OTEpHBIX  THIPOKCHJIOB;
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HEOPraHMYECKUX coJied. PemeHne NpakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOICTBa, COCTaB, IOJY4eHHE U O€30M1aCHOE HCIOJIb30BAHHWE BAXKHEWIINX HEOPraHUYECKUX
BELIECTB B OBITY M PAKTUYECKOH JIEATEIBHOCTH YeJIOBEKa.

Tema 3.3 Nnentuukanus HEOPraHNIECKUX BEIIECTB.

Ilpakmuueckue 3anamus

JlaboparopHass pabora «MaeHTndukammss HEOPraHWMYECKUX BEHIeCTB» Pacro3HaBaHme
HEOPraHWYECKUX BEIIECTB C MCIOJIb30BaHUEM MX (PU3MKO-XMMHUYECKHX CBOWMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakuuil. KauecTBeHHbIE peakliuy Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS, Oapus U Jp.

KonTpoabHas padora 2 CoiicTBa HEOPraHMUYECKHUX BEIIECTB.

Pa3nen 4. CTpoeHue U CBOCTBA OPraHNYecKMX BellecTB

Tema 4.1 Knaccuduxkanus, cTpoeHre 1 HOMEHKJIATypa OPTaHHYECKUX BEIIECTB.

OcHosHnoe codepaicanue yuebH020 Mamepuaid

[lossBnenne M pa3BUTHME OpPraHMYECKOM XMMHMHM Kak Hayku. lIpenmer u 3HadyeHue
oprannueckod xumuu. [IpuumHbl MHOTOOOpa3usi OPraHUYECKUX COEIUHEHHUI. DIIEKTPOHHOE
CTpOEHHE U XMMHUYECKHE CBA3M aroma yriepoja. [lopsiiok coenuHeHHs aTOMOB COTJIAaCHO UX
BaJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHUYECKOTO CTPOEHHUS OpraHu4ecKHX
coenuHeHuit A.M. BytnepoBa. YrieponHslil ckener opranuueckoit Mosiekyinbl. Kiaccudukanus
U HOMEHKJIaTypa OpraHuyeckux coenuHeHuil. IlpenenpHble M HempenenbHbIE YIIEBOIOPOIbI.
l'omonornueckuit psim u oOmas Qgopmyna. CTpyKTypHass W TNPOCTPAHCTBEHHAs HM30MEPHSL.
[Tonsarue o ¢pyHKIIMOHANBHOM rpymiie. Pamukai.

Ilpakmuueckue 3anamus

CocraBiieHHe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHHMYECKHUX BELECTB
OTAENBHBIX KJIACCOB, MCHOJb3ysd HUX Ha3BaHWE IO CHCTEMATHYECKOW W TPUBHAIBHOU
HOMeHKJIaType. PacueTsr mnpocteiimeit ¢GopMynbl OpraHUYECKOW MOJEKYNbI, HCXOIl U3
AIIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CBoiicTBa OpraHUYECKUX COCTUHEHUMN.

OcHogHoe cooepoicanue yuebHo20 Mmamepuana

OcobeHHOCTH  OpraHMyYecKux peakmuid. Mexanu3sm peaknuid. Knaccudukarus
oprannueckux peakuuil. CrocoObl moMydeHHs, (uU3MUecKkue UM XUMHYECKHME CBOHCTBA
Mpe/iebHBIX YIIIEBOJOPOIOB (JIKaHOB, LIMKII0aNkaHOB.) Haxoxnenue B mpupoe. [Ipumenenue.
I'openne MeTana Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILJIa B IPOMBIIUICHHOCTH U OBITY.

CrocoObl  monydeHus, (u3MUecKMe ¢ XUMHUYECKHE CBOMCTBA  HEMPEIeNIbHBIX
yIJI€BOJOPOAOB (QJIKEHOB, QJIKMHOB U  QJIKaJUEHOB.). ApOMaTHYeCKHUe YIJIeBOJOPOJIbI
Haxoxnenne B mpupome. Ilpumenenme. ['opeHue — aneruneHa  Kak — MCTOYHHK
BBICOKOTEMITIEPATYPHOTO IIJIaMEHU JJI CBAPKH U PE3KU METAJIOB.

CriocoObl mony4eHust, (pU3NYECKUe U XMMHUYECKHE CBOMCTBA KHCIOPOIOCOAEPKALIUX
COeMHEHUH (CUpThl U PEeHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, adbJETU/Ibl U KETOHBI, )KUPBI,
yrieBojpl). [IpakThueckoe NpUMEHEHUE ATUJICHIVIMKOJIA, INnlepuHa, ¢eHosa. [IpumeHenue
¢dopmanpaeruaa, aleranbleruja, YKCyCHOM KHUCIOTHl. MbUla Kak COJIM BBICHIMX KapOOHOBBIX
KUCIOT. Moromue cBOiCTBa MbLIA.

A3zoTcozepkalMe COeJUHEHUs (aMUHBI M aMHUHOKHCIOTHI).OO0JacTH NpUMEHEHUsS
amuHOKHCIOT.CocTaB, u3oMepus U HOMEHKiIarypa. CTpoeHHME M XMMHYECKHE CBOMCTBA.
TabakokypeHne 1 HApKOMaHUS -yrpo3a KHU3HH YeJIOBeKa.

[Momumepsl W monuMepHble Marepuanbl. OOmUE TOHATHS O CHHTETHMYECKHX
BBICOKOMOJIEKYJISIPHBIX coequHeHusX. [Inactmaccbl. CuHTeTHUecKkne Kayuyykd. CHHTETHYECHKE
BOJIOKHA.

Ilpakmuueckue 3anamus
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3asaHusl Ha COCTaBJICHUE YpaBHEHUI XMMHUYECKHUX PEAKIHUI C ydacTHEM OpPraHu4ecKuX
BEIIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUSI.

CocraBieHue cxeM peakiuil (B TOM 4HCiie [0 IPEUIOKEHHBIM LENOYKaM IPEBpaIleHN )
U pelIeHHE IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  337ay, XapaKTepU3YIOIIHUX
XMMHMUYECKUE CBOMCTBA OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB.

JlaboparopHnass pabota «lIpeBpamieHuss OpraHWMYECKUX BEIISCTB TPU HArpeBaHUNY
AHany3 XMMHYECKHUX peakluil MOJIy4YeHUs ITUIIEHA U ero cBOMCTB. MojienupoBaHue MOJIEKY U
XMMHMUYECKUX MPEBpAIleHU Ha IpUMeEpE dTaHa, THIIEHA, alleTUJIeHa U Jp.

Tema 4.3 Wpentudukanuss OpraHMYECKHX BEIIECTB, MX 3HAYCHHE W TPUMEHEHUE B
OBITOBOM M TIPOM3BOICTBEHHOM JIEATEILHOCTH YeJIOBEKA.

OcHosHnoe codepaicanue yuebH020 Mamepuaid

buooprannueckue coenauHenus. llpuMeHenue u Ouosioruyeckass pojb YIJIEBOJOB.
OxucrieHue yriieBoJ0B- UCTOYHUK SHEPrUHU KUBbIX OpraHu3MoB. [IpeBpaiiieHue OenKkoB MUK B
opranusme. buonornueckue Qynkuun OenkoB. buonornyeckue GyHKuM KupoB. Poib
OpraHMYecKOM XUMHUU B pEHIEHHH MpoOJeM NUIIeBOH Oe30MacHOCTH, HSHEPreTHYECcKOi
0€30MacHOCTH, B Pa3BUTUHU MEAMLIMHBI, CO3JaHUU HOBBIX MaTEpUAIOB, HOBBIX HCTOYHHMKOB
SHEPTrUH, CMBICI TOKA3aTeNsl MPEAENIbHO TOMYCTUMOW KOHIEHTPALUH.

Ipakxmuueckue 3anamus

CocraBieHHe MEHTAJbHON KapThl O€IKOB M JKUPOB Ha MpHUMEpPE CPaBHUTEIHHOIO
aHaIMn3a.

KonTpoabHast padora 3 CTpykTypa U CBOMCTBA OPraHUYECKUX BEUIECTB

Pasnen 5. KuHernueckue W TepMOJAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHYECKHX PeaKIMid.

Tema 5.1 CkopoCTh XUMUYECKUX peaKkuii. XUMHUYECKOE PaBHOBECHE.

OcHogHoe cooeporcanue yuebHo20 mamepuana

CKOpOCTh XMMHUYECKON pPEaKIMU, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPHPOJIbI
pearupyroux BelecTB, KOHUEHTPAlU1, TEMIIEPATyphl U ILIOMIAJAN PEAKIUOHHON TOBEPXHOCTH.
TemnoBbie 3 deKThl XUMUYECKUX peakuuid. JK30- U dHIAOTepMHUUecKUe peakiun. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PAaBHOBECHE M €r0 CMEIIeHHE MO/ ISHCTBUEM Pa3IMYHbIX (PAaKTOPOB AJis
CO3JIaHUs ONTUMAJbHBIX YCIOBUMN MPOTEKaHUs XUMUYecKux npoueccoB. [Ipunnun JlelllaTense.

Ilpakmuueckue 3anamus

Pemenne nmpakTHKO-OPHEHTUPOBAHHBIX 3aJaHU Ha aHaiau3 (PAKTOPOB, BIMSIONIMX Ha
M3MEHEHHE CKOPOCTH XMMHUYECKOW PeakluH, B T.4. C MO3HUIIUU IKOJIOTUYECKH 1IeIeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B IENSIX COXPAaHEHUS CBOETO 3/I0POBbA U
OKpYXarollled NpUpPOJAHOW cpedbl. PelieHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUNA  HaA
npuMeHenne npuHiuna Jle-Illarenbe ayg HaXOXKIAEHUS HANPABJICHUS CMEILECHHUS PaBHOBECHUS
XMUMHUYECKOHN peaklny U aHaIu3 (PaKTOPOB, BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

Paznen 6. PacTtBopsl

Tema 6.1 [lonsTie o pacTBOpax.

OcHogHoe codepoicanue yuebHo20 Mmamepuana

PactBopenue kak ¢usnko-xumuueckuii npouecc. PactBopsl. CiocoObl NpUTOTOBICHUS
pactBopoB. PacTBopumoOcTb. MaccoBast 1011 pacTBOPEHHOro BemiecTBa. CMBICH IMOKa3aTens
IIPENENbHO JOMYCTUMON KOHLIEHTPAllMM W €ro MCIOJIb30BAHME B OILIEHKE DJKOJOIMYECKON
6e3omacHocTu. IlpaBmio skomornyecku IenecooOpa3sHOro MOBEJACHUS B OBITY M TPYJIOBOM
JESITEIBHOCTUB LESIX COXPAaHEHMs] CBOETrO 3/I0POBbS M OKPYKAIOLIEH NPUPOIAHON CpENbI;
OTACHOCTb BO3/ICHCTBHUS HA )KMBbIE OPTAaHU3MBI ONPEAETICHHBIX BEILIECTB

Ilpakmuueckue 3anamus
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Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  pPACUYETHBIX  3aJaHUl  HA  PacTBODHI,
UCIO0JIb3YeMbI€ B OBITOBOM U IPOU3BOJCTBEHHON AESATEIbHOCTH YEJIOBEKA.

Tema 6.2 HccnenoBanue CBOMCTB pacTBOPOB.

OcHosHnoe codepaicanue yuebHo20 Mamepuana

Pazbop anroputMoB pemieHus 3a/1a4 Ha MPUTOTOBIICHUE PACTBOPOB.

Ilpakmuueckue 3anamus

Jlaboparopuas pabota «IIpuroroBieHue pacCTBOPOB»

[IpuroroBnenne pacTBOPOB 3a1aHHOM (MaccoBO, %) KOHIIEHTpAIUH (C TTPAKTUKO-
OPUEHTUPOBAHHBIMHU BOTIPOCAMHU) U OTIPEJICIICHUE CPEIbl BOJHBIX PACTBOPOB.

Pasznen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJIOBEKA

OcHosHnoe codepaicanue yuebH020 Mamepuaid

Hosgelimme 1oCTHXEHUST XUMUYECKOW HAYKN U XUMHUYECKON TEXHOJIOTUH.

Ilpakmuueckue 3anamus

[IpencraBienue pe3yabTaToB pellieHUs KeHCoB B (opMe MUHU-I0KIIA/la C Mpe3eHTalen
Ha TeMy: TMPUMEHCHHE XUMHUYECKHX BEIIECTB U TEXHOJOTHHA C YydeToMm Oymymieit
npodeccnoHabHOM 1S TENbHOCTH.

IIpumepHbIe TeMbI HHANBUIYAJIbHBIX POEKTOB:
- Posib 0TE€4ECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHUU OPTaHUIECKON XUMUH
- JI.W. MeHnneneeB u opraHudecKas XuMHsl.
- 3yyaem M0JI0KO
- MoaenupoBaHue XUMHUYECKUX PEaKIIHil
- CBEKOJIbHBIN COK KaK KpPACHUTENb
- DNEeKTpONPOBOISIINE TOTUMEPHL.
-N3yuaem ciankuii BKyC
-ITonmyyaem BemiecTBa ¢ 3amaxomM (GpyKTOBBIX ICCEHLIUN
-N3yuaeM MbLIO
-KapOoHOBBIE KUCIOTHI BOKPYT HAC
-Paznaraem nonumepsl
-Jlenaem cBeuun
-DepMeHTbI
-CuHTE3 JeKapCTBEHHOTO CPEACTBa
-KauecTBO MUTHEBOI BOIBI
-OxpaHa OKpyKarllei cpesibl OT XUMUYECKOT0 3arpsI3HEHUS
-IToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE
-Ponp MeTanioB B HCTOPUU YEIOBEUECKOM LIMBUIN3ALIUN

IlepeyeHb MepONIPUATHIA:

- Jlens cnenuanucta no sipepHomy obecriedenuto Poceun

- Jlenb paGOTHUKOB HE(PTAHON U ra30BON MPOMBIIUIEHHOCTH
- MexayHapoaHblii IEHb OXpaHbl 030HOBOTO CJIOS

- Jlenb paboTHHKA aTOMHON MPOMBIIITIEHHOCTH

CeHTs0pb

- OtkpeiTHE IepBoil B Poccuu nabopatopun
OxTs16ps | - Jlens Mounst
- IcKyCCTBEHHBIN TOXK/b

- Jlenb poxnenus Mapun Cxiagosckoii-Kropu
Hosi6pps | - Jlens poxxnenue JlomoHocoBa
- IlepBas HeoHOBas peknama
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- YcTaB pyccKOro XMMHUYECKOTO 00IIecTBa

- MexnyHapoiHbIi IeHb 0OPHOBI C IECTUITUAAMHI
- [losrydyeHre XUMHUYECKOTO 3JIEMEHTA HUKEIIS

SuBaps | - Jlenb acnupanTa

- CBanTe AppeHuyc, CO3/1aTellb TEOPUU IEKTPOJUTHUECKON AUCCOLUAIIUMU

deBpanb .
-JIeHb pOCCUICKON HAYKH
Mapt - Otkperte Tabnuuel .M. Menaenesa
Anpens | - Jlenb XxuMuueckoil 0€301aCHOCTH
Mait - Jlenb xumuka B Poccun
Wionp | - BcemupHblil 1eHb 6€301aCHOCTH MUIIEBBIX MPOIYKTOB

MexnpeaMeTHble CBSI3M Y4eOHOI0 NpeaMeTa

VYyuebOHas qucHUAIINHA
1 xypca (s
WHTETPAIN ), TEMA,
paznen

Ennnune! conepxanus,
pe3ynbTaThl/METANPEIMETHBIC TTOHSATHS

Marepusi,  DHEeprus, Macca, aToM, DJJEKTPOH,  MOJIeKyJa,
SHEPTreTUYECKH YpPOBEHBb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe BVYIIL.07 ®uznka
COCTOSIHUE BEIeCTBa, (U3NUYECKHE BEJIMYMHBI U €IMHULIBI H3MEPEHUS

KJIeTKa, opraHusM, Owuocdepa, 0oOMEH BEIIECTB B OpraHu3Me,
(hOTOCHHTE30-0MOJIOTUYECKA aKTUBHBIC BEIIeCTBA (OEIKH, YIIIEBOIBI, BVII.09 buonorus
XKUPBI, PEepMEHTHI).

MHUHEpPAJbl, TOPHBIC IIOPOABI, IMOJIC3HLBIC HMCKOIIA€MBIC, TOIIJIUBO,

BVII.11 I'eorpadus
peCypChI.

TemaTnyeckoe NIJIAHUPOBAHHE, B TOM YHCJIE C VIETOM padoyeii MporpaMmMbl BOCHUTAHUS
C VKAa3aHMEeM KOJHYEeCTBA YaCOB, OTBOAMMBIX HA OCBOCHHE KAKIOH TEeMbI

Konuuecmeo uacos
Dopmupyemvle
Haumenosanue pazoenog u mem PAUPY
Canm. KomnemeHyuu
Jlexy. | Ilpaxm.
paob
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA
CtpoeHne aTOMOB XMMHYECKHX AJIIEMEHTOB W TPUPOIA 1 1 OK1
XUMHYECKON CBS3H
[epronnueckuii 3akon u Tabnuma [1.11. Menneneesa
pHox na /1 A 1 1 OK1, OK2
Pazpnen 2. Xumnueckne peakunu
TuUbl XUMHUYECKUX peaKLnuid 1 1 OK1
DneKkTpoNnTHYECKas JUCCOUUAN U HOHHBIA 0OMEH 1 1 OK1, OK4
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Paznen 3. CTpoeHHMe W CBOICTBAa HeOPraHMYeCcKHUX
BellecTB

Knaccuduxkanus HOMEHKJIaTypa u CTpOEHUE
puxas, yp P 1 1 OK1, OK2
HCEOPraHn4CCKuX BCIICCTB
DOU3UKO-XUMHUYECKHUE CBOICTBa HEOPTaHUYECKUX
P 3 3 OK1, OK2
BEIIECTB
Wnentudukaimst HEOPraHUIECKUX BEIIECTB 1 1 OK1, OK2, 0K 4
Paznen 4. Crpoenme M cBoiicTBa OpPraHM4yecKHX
BellleCTB
Knaccudukarus CTpOeHHE u HOMEHKJIaTypa
puraums, p yp 1 1 OK1, TIK2.1

OpPraHuvYCCKNX BCIICCTB
CBoIiCcTBa OPTaHUYECKUX COCTMHEHII 3 3 OK1, OK2, OK4
Nnentudukanus opraHnyecKuX BELISCTB, UX 3HAYCHUE

AICHTHOUKAIMS O X Belects, ¢ OK1, OK2, OK4
W TpUMCHEHHWE B OBITOBOH H TPOW3BOICTBEHHOMH 1 1
TS TEIIBHOCTH YeTOBEKa
Pazgen 5. KunHermueckue W TepMOAUHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEeKAHUS XMMHUYECKUX pPeakiuii
CKOpOoCTh ~ XHMHYECKHX  pEaKIui.  XHUMHYECKOE 1 1 OK2, OK4,
paBHOBecHE
Paznen 6. PacTBopbl
[TonsTHE O pacTBOpax 1 1 OK1, OK2, OK7
HccnenoBanue CBOMCTB pacTBOPOB 1 1 OK4, IIK 2.1
Pazgen 7. Xumusi B ObITYy M HIPOU3BOACTBEHHOI
JIesITeJIbHOCTH YeJIOBeKa
XuMuss B OBITY M TPOHM3BOJCTBEHHOH AEATENBHOCTH OK1, OK2, OK4,
JeJIOBEK 1 1 2 OK7,IIK 2.1
JAuddepenunpoBanHblii 3a4eT 2k

Bcero | 18 u 184 2y
40 4
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PaGouas mporpamma yaebnoro npeamera bYI1.08 Xumus

YcioBus peaausanumn padodeii nporpaMmmbl y4eOHOro npeamera « XuMus»

Jlyis peanu3anuu mporpaMMbl y4eOHOTO TMpeaMeTa «XHUMHUS» MPEIyCMOTPEH KaOWHET
€CTECTBCHHOHAYYHBIX UCIHILIMH 10 anapecy: 624860, CBepayioBckas o0yiacth, T. KaMbIIos,
yi. MasikoBckoro, .11, AS (2 atax) - 133

O6opynoBanue kabuHeTa:

KommiekT yaennueckoit mebenu Ha 26 4Yen., TOCKa MarHUTHO-MEJOBasi, IePCOHAIbHBIN
koMmmbtotep Philips, mpoekrop, 3kpaH, WH(OPMAMOHHBIE CTEH[bl, AJIEKTPOHHAs TabIUIa
MenneneeBa

OcHoBHas1 JIuTEpaTypa:

AndunorenoBa . B. Xwumus. baszosblit ypoBeHb: 10—11 kmaccsl: y4eOHUK s
cpennero ob6mero oOpazoBanusi/ U. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e
u3n., wucnp. wu  jgonm.—  MockBa: M3marensctBo  FOpaiit, 2023. — 290c. —
(O6meobpazoBarenpubiii 1UKI). — [SBN 978-5-534-16098-7. — TekcT : 31IeKTpOHHBIN //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530422

JdomosiHuTe/IbHAS JIUTEpaTypa:

XuMmus : yuyeOHUK JUisl cpefHero mnpodeccuoHanbHoro odpaszoBanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'onry6es, B. H. lllanosan ; mox obmel penakmueit I'. H. ®aneeBa. — 2-¢
u3a., nmepepadb. wu  gmon. — MockBa: HzmarensctBo  FOpaiit, 2023.— 431c.—
(ITpodeccuonansroe obpazoBanne). — ISBN 978-5-9916-7723-3. — TeKkcT : 37IEKTpOHHBINA //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

Xumus. 3a1a4HUK : yueOHoe rmocoldue ajisi cpeaHero npodeccnoHanbHOro oopazoBanus /
10. A. JleGenes [u np.]; mom oOmeit penakmueit I'. H. @aneeBa. — Mocksa : M3naTenscTBO
Opaiit, 2023. — 236 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-7786-8.
— Tekct : onektponHsni // OOpaszoBarenbHas Tuiatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513091

Huxonbckuit A. b. Xumus : ydeOHUK U MPAKTUKYM U CPETHETO Mpo(dhecCHOHATBLHOTO
obOpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., mepepad. u gom. — Mocksa :
WznarensctBo HOpaiit, 2023. — 507 c. — (IIpodeccuonanbHoe odpazosanue). — ISBN 978-5-
534-01209-5. — Tekcrt : anexktponHsIil // OOpa3oBatenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/513537

Pocun W. B. Xwumusa. Y4eOHMK W 3aJayHUK : I CPEAHET0 MPO(eCcCHOHAIBLHOTO

oo6pazoBanusi/ W. B. Pocun, JI. JI. Tomuna, C. H. ConoBeeB. — Mocksa: W3garenbcTBo
Opaiit, 2023. — 420 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-6011-2.
— Tekct : osnexktponssii // OOpa3oBatenbHas miargopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512022

HNuTepHer-pecypcnl

1) oOpa3zoBarenbHas miatpopma «tOpaiity (pexum noctyna https:/urait.ru/)(mis
MPEJOCTaBICHUSI BO3MOXHOCTH OOy4YarolIMMCS HCHOJb30BaTh LUPPOBYIO (3EKTPOHHYIO)
oubnunoreky 3akmoueH goroBop Nel318 ot 05.07.2021 ¢ oOumiecTBOM ¢ OrpaHUYEHHOUH
OTBETCTBEHHOCTBIO «JIEKTpOHHOE H3maTenscTBo FOPAMT» - nms opraHmsamus JIocTyma
CTyIeHTOB K obpasoBartensHoii miatrpopme FOPAMT k makery «Komnekmms CIIO», uTo
oOecrieunBaeT OeCIUIaTHBIM JOCTYH CTYJICHTOB OJJIEKTPOHHBIMU HW3JaHUSMHU OCHOBHOH U
JIOTIOJTHUTEIBHON y4eOHOU JMTeparypsl 1Mo y4eOHbIM mpenmeraM, aucuuruimHam, MK, TIM
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Bcex IUKIOB, pazaenoB OIIOII, uzganusiMu 3a nocieanue 5 yetr. Cpok ASHCTBUS JOTOBOpa 10
05.07.2024

2) wuHPOPMANMOHHO-KOMMYHUKAIIMOHHAs oOpa3oBarenbHas 1uiatpopma «Chepym»
(pexum noctyna https://prof-sferum.ru/);

3) uudpoBoii oopazosarensHbiil KOHTEHT (LIOK) (pexxum moctyma https://educont.ru );

4) 5NeKTPOHHBIN KaTaJIor OMOIUOTEKN KOJUISIKA;

5).Poccuiickas anekTpoHHas mkoJa https://resh.edu.ru/

6) Buneoypoku no npeameram mkosibHO# nporpammsl. URL: www. interneturok.ru

7) VHTepakTuBHbIE BUPTyaJbHblE J1a0OpAaTOpPHbIE U  HpaKTHUYECKUE  padOThI
https://content.edsoo. ru/lab/

8) DnextponHas oubimoreka mo xumuu URL: www. chem.msu.su

9) MHutepakTuBHBIE BUpPTyaJibHblE JaOOpaTOpHblE M  IpakTH4YEeCKHEe pabOThI
https://content.edsoo. ru/lab/

10) OGmas u Heopranuveckas xumusi. JlabopaTopHsiil mpakTukyMm. https://urait
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