JICMAPTAMCHT OOPA30Balia ATIMUIHCTPAH ropota Ikarepunbypra
Myuuuin

ATRHOE GIOTKETHOE 001I1C00Pa3OBATEALHOC YHPCA ACHHE
prstiasug No 161

620146, r. LkaTepuuoypr. l'[\ll?up bl
lea. (343)267-29-08. daxe 267-40-71. c-mail:

cnncona-Y paibekoro, 9 a.
avmnazy161 ¢mail.ru cait

70 rMiasns 16 1 ckaTepuudypr pip

PACCMOTPEHO: COTJIACOBAHO:
MeToueckiM 00be/ IMHEHIEM

3aMecTHTe /b IUPEKTOPa
vunTeei ecTecTB. HayK

A Kymnna O.B. Zat CAQUEPKOBCKA A.P.
[Tporokoa Ne 1 ot 30.08.2024 307082024 / /]

Bib, e N 87-OJl o1

)
»

< S .
a )

- 1) © 3 m
oW X ‘:gr.
.‘n - »
0% -
3% LR R
w 2% m SO
‘fh s';

o RO

"\ &

PABOYAS ITPOIPAMMA
VYEBHOI'O MPEAMETA «XUMHUS»

1151 CPEJAHETIO OBHIEFO OBPA3OBAHUSI
BA30BbII YPOBEHD

COCTABUTEJIb:
Tapacesuu H.H.

Exatepunoypr. 2024



HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHUH Ha ypOBHE CpeHEro o0Iero o0pazoBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012  Ne 273-®3  «O6 obpazoBanuu B Poccuiickoit
®enepanum», TpeOOBaHMI K pe3yJIbTaTaM 0CBOSHHS (periepaibHO 00pa30BaTeIbHOMN MPOrpaMMBbl
cpennero obmero o6pazoanus (DPOIlI  COQO), mpexacraBieHHsix B DenepanbHOM
rocygapctBeHHOM oOpazoBarensHoM crangapre COO, c yuéToM Konuenmmn
MIPEToIaBaHus y4eOHOTO npeaMera «Xumus» B 00pa30BaTENbHBIX OPraHU3AIMAX
Poccuiickoit @enepanuu, pean3yrolnX OCHOBHbIE 00pa30BaTENIbHbBIE IPOrPAMMBI, U OCHOBHBIX
nosnoxenuit «Ctpateruu pa3Buths Bocniutanus B Poccuiickoit denepanuu Ha nepuon g0 2025
roaa» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOIX0I0B K pa3pabOTKe MPOrpaMMBbI IO XUMHUH, K OMIPEICTICHHIO 00IIeH cTpaTeruu
o0Oy4eHHs, BOCITUTAHUS W PA3BUTHUSI OOYUYAIOMIMXCSI CPEJCTBAMHU YUIEOHOTO TMpenMeTa «XHUMUsH)
g 10-11 xnaccoB Ha 0a30BOM ypoBHE COCTaBUIIM KOoHIeNTyalbHble osoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH I1I€JI€H, COJepKaHusl, Pe3yabTaTOB 00ydeHUs: U TpeOOBaHMI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

B cooTBeTCTBHUM C JaHHBIMU TIOJIOKEHUSIMH IpOrpamMma 1mo XuMuu (0a30BBIH YpOBEHB) Ha
YPOBHE CpeTHEro 001Iero 0Opa3oBaHuUs:

yCTaHABIWBAET 00s3aTeNbHOE (WHBAPHAHTHOE) MPEIMETHOE COJepKaHUE, OMPEILIsIeT
KOJIMYECTBEHHBIE M KAUECTBEHHBIC €r0 XapaKTePHCTUKU Ha KaKJOM JTalle M3y4eHHUs MpeaMeTa,
MpeIyCMaTPUBACT MPHHIUIBI CTPYKTYPHPOBAHUS COJCPKAHUS W PACIpeleNieHHs] €ro TI0
KJlaccaM, OCHOBHBIM pa3jieJlaM U TeMaM Kypca; 1aéT MpUMepHOe pacnpezesieHue y4eOHbIX 4acoB
M0 TEeMaTUYEeCKUM pa3jeiaM, PEKOMEHAYeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh H3yUCHHS
OTIIENbHBIX TEM Kypca C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHU
y4eOHOT0 MmpoIiecca, BO3pacTHRIX 0co0eHHOCTeH oOyuatomuxcs 10—11 kmaccos;

AT METOUYECKYI0 MHTEPIPETALUIO 1IeJIeH N3YUYeHUs MpeaMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpEAHEro o0Iero oOpa3oBaHHUs, COAEPKATEIbHOW XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOI 00pa3oBaTelIbHON MpOrpamMMbl CpPEIHETO
oOuiero oOpa3oBaHusl (JJUYHOCTHBIX, METAIIPEIMETHBIX, MPEAMETHBIX ), OCHOBHBIX BHJIOB y4EOHO-
M03HABATEIHHON JESITEIbHOCTH 00YUYaloIIerocs 1o OCBOCHHUIO cojaepkanus npeamera. [lo Bcem
Ha3BaHHBIM MO3ULMSAM B TporpaMMe IO XUMHH COOJIOZEHa IPEEeMCTBEHHOCTH C
denepanbHOl paboueil MmporpaMMoil OCHOBHOTO 001Iero oOpazoBaHus mo xumuu (s 89
KJIaCCOB 00pa30BaTeIbHBIX OpraHu3alnii, 06a30Bblil YypPOBEHb).

Xumuyeckoe 0o0pa3oBaHME, TMOJlydaeMO€  BBIIYCKHUKaMU  0011eo0pa3oBaTesIbHOMN
OpraHM3aliy, SBISETCS HEOThEeMJIEMOW YacThl0 UX o00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM 3TallOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
LEHHOCTEH, MPHUCYIIUX IEIOCTHOM CHCTeME XHUMHYECKOro o0O0pa3oBaHMs. OTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJBI, (GOPMHPOBAHHS MHUPOBO33PEHUSI U OOIIEH KyIbTYpHI
YeNoBeKa, a TAaKXkKe IKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOTHOM
cpene. Peanusyercss xumuueckoe oOpazoBaHue OOydyarolIMXCs HAa YPOBHE CpPEAHEro OOIIero
0o0pa3oBaHuUs CpeCcTBAMH yuyeOHOro mpeaMera «XUMHsD», COAEp)KaHHe U MOCTPOEHHE KOTOPOTo
OlpesieNieHbl B MpOrpaMMe IO XUMHMM € Y4ETOM CHEHU(PHKH HAyKHM XUMHMH, €€ 3HaueHHs B
MO3HAHUU TIPUPOJIBI M B MaTE€pUaIbHOMN KM3HHM OOLIECTBa, a TakXke C y4éToM OoOLUX Lened u
INPUHLMUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpeaHero oOIuero
oOpazoBanus B Poccuiickoit @enepanuun. Tak, Hanpumep, Npu (OPMHPOBAHUU COAEPIKAHUS
npeaMeTa « XUMUs YUTEHBI CIeIyIOIUe MOI0KEHUS O crielu(uKe 1 3HAYCHUN HAyKU XUMUH.

XuMHUsT Kak D3JEMEHT CHCTEMBbl €CTEeCTBEHHBIX HAyK HrpaeT o0coOyl pojb B
COBPEMEHHOM LMBMIIM3ALIMU, B CO3JaHUU HOBOM 0a3bl MarepuanbHOM KynbTypbl. OHa BHOCHT
CBOM BKJaJ B (JOPMHUPOBAHME PAIMOHAIBHOTO HAyYHOT'O MBIIUIEHHUS, B CO3/IaHUE 1LIEJIOCTHOTO
NpeJCTaBiIeHUs 00 OKpYyKalolleM MHpEe Kak O €JUHCTBE IPHPOJBl M YEIOBEKa, KOTOpOe
¢dopmupyeTcsi B XMMHM Ha OCHOBE NMOHMUMAaHHUS BEIECTBEHHOTO COCTAaBa OKPYXAIOLIEro MHpa,



OCO3HAHUSI B3aUMOCBSI3U MEXJAYy CTPOCHMEM BEIIECTB, WX CBOMCTBAMU U BO3MOKHBIMHU
001acTAMH IPUMEHEHHS.

TecHO B3aMMOJEICTBYS € JPYTMMHU €CTECTBEHHBIMU HAayKaMM, XMMUS CTajla HEOThEMJIEMOM
YacThI0O MHUPOBOHM KYJIBTYpHI, HEOOXOAWMBIM YCIOBHEM YCHEIIHOTO TpyJda W >KU3HU KaXKIOTO
yreHa oOmecTBa. CoBpeMeHHass XMMHUS Kak Hayka CoO3HWJaTeNibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjlieHa Ha peleHne TIIOOANBHBIX MNPOOJeM YCTOHYMBOTO —Pa3BHTHUS
YeII0BEYCCTBA — CHIPHEBOM, DHEPTETUUYCCKOM, MUIICBOM, IKOJIOTHICCKON OE30TTACHOCTH M OXPaHBI
310pOBbsl. B cOOTBETCTBUM € OOLIMMU LEJIIMHU U NPUHLIUIIAMHU CPEIHEro oOuiero oOpa3zoBaHus
cozepkanue npeamera «Xumus» (10—11 xinaccel, 6a30Bbll YPOBEHb U3YUYEHUSI) OPUEHTUPOBAHO
[IPEUMYILIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJATrOTOBKY OOYYaroLIMXCsl, HEOOXOAUMYIO UM JUIs
BBIPAa0OTKM MHPOBO33PEHUECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLUYyMAa,
MPOJIOJKEHHSI 00pa30BaHUS B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEHL.

CocraBnsirolmiuMu  1ipeiMeTa  «XHUMHUS» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas
xuMusi» 1 «OOm1as U HeopraHUYeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHUM 110 HEOPraHMYECKON XMMHHU (C BKIIIOUEHUEM
3HaHUW U3 OOmIed XMMHM) U opraHuueckod XxumMuu. PopMHUpPOBAHME AAHHON CHCTEMBI 3HAHUU
IpU HM3y4eHUM TpeaMeTa OO0ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIINX TOHSITHH, 3aKOHOB ¥ TEOPUN XUMUH.

CtpykTypa conepkanusi KypcoB — «Opraaudeckas xumus» 1 «OO0Ias 1 HeOpraHmdeckas
XUMHS» c(HOpPMHpPOBAHA B MPOTpaMME MO XMMHH Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YyYEHHIO
yueOHOro Mmarepuana U OOYCIIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OTpeNeNEHHBIX TEOPETUYECKHX YPOBHSX. Tak, B Kypce OpraHMYecKoil XHMMHH BellecTBa
paccMaTpuBalOTCAd Ha YpPOBHE KJIACCHYECKON TEOPHH CTPOEHUS OPraHMYeCKHUX COEIMHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX WM ICKTPOHHBIX IPEJCTABICHUN O CTPOCHUHU BEIIECTB.
CBeneHus 00 M3ydaeMbIX B Kypce BELIECTBAX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOIOB JIO
CJIO)KHBIX OMOJIOTMYECKH AKTUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHMH MOJIy4aroT
pazBuTHe Cc(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IEPBOHAYAIBLHBIC
IIPEJCTABICHU O XUMUYECKOH CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

Ilon HOBBIM YrjOM 3peHHs B IpeaMeTe «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYeHHbI HAa YPOBHE OCHOBHOTO 0OwIero oOpa3oBaHUs TEOPETHUYECKUI MaTepual U
(aKTOJIOrMYECKUE CBEIECHUS O BELIECTBAX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckas XUMHUS» OO0YYaAIOIUMCS IPEIOCTaBIAETCS BO3MO>KHOCTb
O0CO3HaThb 3HAYEHHE MEPUOJUYECKOTO 3aKOHA C OOLIECTEOPETHUECKUX U METOJI0JIOTHYECKUX
MO3ULMH, [NTy0Ke MOHATh HCTOPHUECKOE U3MEHEHUE (DYHKLHMH 3TOro 3aKOHa — OT 00o0maromen
10 OOBSICHAIOLIEH U MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHUM O BaXHEHMIINX BEIIECTBAaX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XMMHUYECKUX PEAKIMAX, UX CYIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononsserca B Kypcax 10 um 11 KiaccoB dsneMeHTaMM  COAEP)KAHMS, HMEIOUIUMU
KYJBTYpPOJIOTHUECKUI W MPUKIAAHOM Xapakrep. OTH 3HaHHMS CIIOCOOCTBYIOT HOHHMAaHMIO
B3aMMOCBSI3M XUMHHM C JpPYTMMHM HayKaMM, PpacKpbIBalOT €€ poJib B II03HABATEIbHOW H
IIPAKTUYECKON JESTEIbHOCTH YEJIOBEKAa, CHOCOOCTBYIOT BOCHHMTAHUIO YBAXEHMS K IIpOLECCY
TBOpYECTBA B 00JACTH TEOPUH U NMPAKTHUUECKUX NMPHIOKEHUH XMMHUHU, MOMOTAIOT BBIMTYCKHHUKY
OPUEHTUPOBATHCSI B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIUBATh MHPOPMALIMIO M MPUMEHSTh €€ Ul MOINOJHEHUs 3HAHWH, perieHus
MHTEJUIEKTYAJIbHBIX U JKCIIEPUMEHTAIBHBIX HCCIEN0BATENIbCKUX 3a1ad. B menoMm copepxkaHue
y4eOHOTO TMpeaMeTa «XUMUs» JTaHHOTO YPOBHS M3Yy4EHHsS OPUEHTHPOBAHO Ha (OpMUpPOBAHHE y
oOyJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIS1 MOHUMAaHUS (HIOCOPCKUX MM, TaKUX Kak:
MaTepHalIbHOE €JMHCTBO HEOPTaHWYECKOTO M OPraHMYECKOTo MHpa, 0O0YCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [T0O3HABAEMOCTh IPUPOJHBIX SABJICHUM IYyTEM SKCIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUYMH MEeXAy HOBBIMH (PaKTaMH M TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HAHME POJIM XUMHH B PEIICHUH SKOJIOTHYECKUX MpoOieM, a Takxke HpolieM cOepexeHHs



SHEPTEeTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUI  MAaTEpHAJIOB.

B mutane perienus 3aa4 BOCIUTAHUS, PA3BUTHS U COLMAIM3ALNHN O00YJaIOIINXCSI IPHUHSTHIC
IpOrpaMMoOil MO XHUMHH TOAXOJbl K ONPEICNCHHIO COJCpPKAHUS W TOCTPOSHHs IMpeaMeTa
peaycMaTpuBaloT (HOpMUPOBAHHE YHUBEPCAIBbHBIX YYEOHBIX JACHCTBHM, MMEIOIUX 0a3oBoe
3HAYeHUE JUIS PA3JIMYHBIX BUJIOB JEATEIBHOCTH: pELICHHS NpoOieM, TOWCKa, aHalu3a H
0o0paboTkn uWHPOpPMANKH, HEOOXOAWMBIX JUIsI TPHOOPETEHHs] ONbITa MPAKTHYECKOW U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHMHUU.

B npaktuke npenogaBaHus XMMUHM Kak HAa YPOBHE OCHOBHOTO O0IIero oOopa3oBaHUs TaK U
Ha YpOBHE CPEJHEro 00I11ero 00pa3oBaHus, IPU ONPEIAEICHUH COJIEPKAaTEIbHON XapaKTEPUCTUKU
Heseid M3ydeHHWs TIpenMeTa HalpaBlICHHEM MEePBOCTEIIEHHONW 3HAYMMOCTH TPaJHIMOHHO
npu3HaéTcss (QOpPMHUpPOBAHHME OCHOB XUMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, TPAKTHYECKOW JEATEIHHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOH KyJabTypbl. C METOJMYECKONM TOYKM 3pEHMsI TaKOW MOJXOJ K OIpENeleHMIO Lieei
M3yUYEHHs TIPeIMETA SBIISIETCS BIIOJTHE OTPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TIABHBIMH HEISIMU W3YUeHHs TpeaMera «XUMHs» Ha
6a3oBoM ypoBHe (10-11 ki1.) siBRsIFOTCS:

dbopMupOBaHHE CHUCTEMBbl XHMHYECKHMX 3HAHMW KaK BaXHEHIIEH COCTaBIISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIIOYECBBIE MOHSTHS,
(dbyHIaMEHTAIbHBIC 3aKOHBI M TEOPUH XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W MOHUMAaHHE
CYITHOCTHU JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOpUel
WX Pa3BUTHS U CTAHOBIICHUS,

(dbopMuUpOBaHHE W pa3BUTHE NPEACTABICHWH O HAYYHBIX METOJaX IMMO3HAHHS BEIIECTB U
XAMUYECKAX PEaKINid, HEOOXOMUMBIX Ui NMPUOOPETEHHsS] YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB M XUMHUYECKUX SBJICHUH, HMEIOIUX MECTO B TIPUPOAE, B MNPAKTHUECKOH H
MMOBCEIHEBHOM JKU3HH;

pa3BUTHE YMEHHUH M CIIOCOOOB AEATEIIBHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU.

Hapsany ¢ sTuM cojnepxarenbHas XapaKTepUCTHKA LieJed M 3a1ad U3ydeHMs NpeaMeTa B
IporpaMMe M0 XHMHUU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMU
IPUOPUTETAMU B CHCTeME cpeaHero oOmero obpazoBanus. CerogHs B IpenojaBaHUU
XUMUU B OOJIbIIEH CTENEHHW OTHAAETCS MPENINOYTEHUE MPAKTUYECKONH KOMIIOHEHTE COJEpKaHMs
00y4yeHHUsl, OpUEHTHPOBAHHOM Ha MOJrOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHu3aluy,
BJIQJICIOIIEr0 HE HA0OpOM 3HaHMM, a (PyHKIMOHAIBHONH I'PaMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHUSMH aKTHUBHOI'O IMOJYYEHHUs 3HAHUN M INPUMEHEHHUS UX B PEAIbHOM JKU3HU IJIs PELICHUS
IIPAKTUYECKUX 3a/1a4.

B 3101 cBSI3M npH U3ydyeHUM npeaMeTa « XUMUsD JOMUHHUPYIOLee 3HaueHHe PHOoOpeTaroT
TaKue eI U 3a7a4M, KaK:

ajanTauus  Oo0ydalooUIMXCs K  YCJIOBMSM  JMHAMM4YHO  pa3BHUBAIOLIErocs  MHpa,
(dbopMUpOBaHHE HUHTEUIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CcaM000pa3oBaHHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY NPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CB3aHHBIX C BEILIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHue y OOy4arOIIMXCA KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMH),
UMEIOIINX YHUBEPCAJIbHOE 3HaYEHUE JJIS PA3IMUYHbIX BUJOB JEATENBHOCTH: PELIEHUs Mpoliem,
MOMCKa, aHamu3a W 0o0paboTku  HMH(OpMaALMHM,  HEOOXOJUMBIX Ul NPUOOPETEHHS
OTIbITA JAEATENbHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B IMO3HAHUU XUMUH, a TAKXKE JUIS OLICHKH
C TMO3UIMI SKOJOTHYECKON Oe30MacHOCTH XapakTepa BIMSHHSA BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YeJIOBEKA U MPHPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyJaromuxcs: CIHOCOOHOCTH CaMOCTOSATENBHO TNPHOOpeTaTh HOBBIE 3HAHUS 1O XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTSMH, UCIOJIB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUH JUTSI IOMCKA M aHaIM3a y4eOHOH M HayyHO- MOMYJIIPHONH HH(POPMALIUN XUMUYECKOTO
COJIepKAHUS;



(opMupoBaHHE U PA3BUTHE Y 0OYUYAIOMIMXCS ACCOLMATHBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U MIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOyyaromuxcs YyOSKAEHHOCTH B TyMaHUCTUYECKOH HAampaBJIEHHOCTH
XUMUHM, €€ BaXHOH poaM B  peleHHMH TJIOOAIBHBIX  MPOOJIeM  PalMOHAIBHOTO
MPHUPOJIOTIONIF30BAHUS, TOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB M COXPAHEHHS IMPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH  OEpeXHOro  OTHOIICHHS K MPUPOJE M CBOEMY
3JI0POBBIO, a TaK)KE MPUOOPETEHHS OIBITa WCHOIb30BAHUS TOMYYCHHBIX 3HAHUH /ISl TPUHATHS
I'PaMOTHBIX PEIICHUH B CUTYalHSAX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Hemn m 3amaum m3ydyeHHus mnpenMmeTa «XUMHS» HOIYYWIH TOAPOOHYI0 METOIUYECKYIO
uHTepnperanuio B pasaene «llmanupyemble pe3ynbTaTbl OCBOSHHS IMPOTPAMMBl MO XHUMHK»,
Onmaromapsi yeMy oOecredeHO YETKOE IMPENCTABJICHHE O TOM, KaKW€ 3HAHUS M YMEHHUS HUMEIOT
NpsIMOE€ OTHOIICHHE K peajn3allid KOHKPETHOW menu. B yueOHOM IIaHe CpemHero oOImero
oOpa3oBaHusl MpeaMeT «XuMus» 0a30BOro ypOBHS BXOJWUT B COCTAaB IpeIMETHOW oOmactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

O61iee yncao yacoB, pEKOMEHI0OBAaHHBIX JUISl M3ydeHHUsl XuMuu — 68 vacos: B 10 kimacce —
34 yaca (1 gac B Hegenmto), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYECKOH XUMHH
[Ipenmer opranmyeckoil XUMHU: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAUYEHUE B IOJIyYEHUU
HOBBIX BEILECTB M MaTepuasoB. Teopus crpoeHus oprannyeckux coequHenuit A.M. bytieposa,
e€¢ ocHOBHbIC mTONOXKEHUs. CTPYKTypHBIE (GOPMYIIBI OPraHUYeCKUX BemecTB. [ omoorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.
[IpencraBnenne o kmaccu(uKauy OpraHUIecKuX BemecTB. HoMeHkmaTypa opranudeckux
COeMHEHUI (cucTeMaTHdecKas) M TPUBUAIbHbIE Ha3BaHUS BAXKHEHIIMX MpeJCcTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

JKCepuMeHTaJbHbIEe METObl H3yYeHHsl BelleCTB U UX MpeBpaleHuii

OsnakomiieHne ¢ oOpaslaMM OpPraHMYECKHX BEIIECTB M MaTepHalaMd Ha UX OCHOBE,
MOJICTUPOBAHME  MOJIEKYJd  OpPraHMYECKMX  BEUIECTB,  HAOMIOJGHWE W OIMCaHHe
ACMOHCTPAIIMOHHBIX OIIBITOB 110 MNPEBPAICHHUIO OPraHUYCCKHUX BCIICCTB IIPpW HArpCBaHWKU
(nnaBneHue, 0OyraIuBaHuE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMU psa. MeraH W 3TaH — NIpocTennine
MPEACTAaBUTENN alKaHOB: (HU3WYeCKWe W XHMHUYECKHE CBOWCTBA (pEakiuu 3aMEIICHUs] |
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPOMUIEH — MPOCTEHIINe
MIPE/ICTAaBUTENIN AaJIKEHOB: (pU3MUecKkue M XUMHYECKHe CBOWCTBa (peakuuH TUIPUPOBAHUSL,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: Oyraauen-1,3 u metunOyraaues-1,3: crpoeHHe, BaKHEUINE XUMHYECKHE
CBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHsS, TOMOJIOTHYECKUHA psl. AlETHICH —
MPOCTEHINNIA MPECTAaBUTEh AJTKWHOB: COCTaB, CTPOCHHE, (PU3UYECKNE U XUMHUUYECKHE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOTyICHHUE U IPUMEHEHHE.

Apenbl. benszoin: cocrtaB, crpoeHue, (u3MUECKUE M XHMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), IMOJy4YeHUE U TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumudeckue ceolcmea (peakyuu 2aio2eHupo8aHus U HUMpPOBAHUs), NoayieHue u
npumenenue. TOKCUYHOCTb apeHOB. |'eHeTnyeckas CBA3b MEXKIY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoanHbie UCTOYHUKHU YTIIeBOAOPOIOB. [IpupoauHblii ra3 u momnyrHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HeDTH: TMEpPeroHkKa, KPEKUHT
(TepMuyeckuii, KaTanuTU4eckuil), nupoius. [lpoaykTel nepepaboTku HEeDTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

3KCHepI/lMeHTaJIbHI)Ie METOAbI U3YYCHUSA BCIIECTB U UX leEBpa]J.IEHI/Iﬁ

O3HakomileHHe C oOpa3lamMM IUIacTMacC, KaydykKoB M pe3HHbl, kKoyuiekiuuu «HedTb» u
«YToap», MOJEINPOBAHME MOJIEKYJ] YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE
NPAaKTHYECKO# padoThI: MOJIYYEHNUE ITUIIEHA U U3YYEHHUE €T0 CBOMUCTB.

PacuérHble 3agaun

Borunicnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, o0bEMa, KOJIMYECTBA
HCXOJHOTO BEIUIECTBA WM TMPOAYKTa pEaKIUu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

Kuciopoaconep:kamye opraHu4ecKne coeTHHeHUsl

Hpe,[[eJ'ILHLIe OHOATOMHBIC CIIUPTHI. MeTaHol M 3TaHOII: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XHMHUYECKHE CBOMCTBA (pCaKI_II/II/I C AaKTHBHBIMU MCTAJUIAMHU, T'aJIOFCHOBOJOPOAAMU, FOpCHI/Ie),



puMeHeHne. BoiopoaHbie cBSI3U MEXAy MOJIEKYJaMu cUpTOB. JlelicTBUE METaHoJIa U TaHoja
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. JTHIEHIJHMKOIb W TJIMLEPUH: CTPOCHHE, (HU3UYECKUE U
XMMHMUYECKHE CBOWMCTBA (B3aUMOJICHCTBUE CO IIEIOUHBIMU METaJlJIaMH, Ka4ECTBEHHAsl peaKlMsl Ha
MHOTOAaTOMHbIE crnupThl). JleiicTBue Ha opraHu3Mm uyenoBeka. l[IpuMeHeHHe TIMIIepUHA U
STUJICHTJIUKOJIS.

DeHOoI: CTPOEHHE MOJIEKYIbI, (PU3UUECKUEe U XUMUYECKUE CBOMCTBA. TOKCMUYHOCTH (eHOJIa.
[Ipumenenue denoua.

Anbrerunpl U kemowuwl. DopManbAErHjl, aleTaNbJIErHA: CTpOeHHE, (U3NYECKUE U
XUMHMUYECKHUE CBOMCTBa (peakuMyU OKHCIEHUS M BOCCTAHOBJICHMS, KaY€CTBEHHbBIE PEAKIUH),
[IOJIyYE€HUE U NPUMEHEHHE.

Ayemon: cmpoenue, ¢usuueckue u Xumudeckue ceoucmea (peakyuu OKUCIEHUs U
80CCMAHOBIIEHUS), NOTIYYeHUe U NpUMEHEHUe.

OAHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasi KHCIOTBHI:
CTpoeHue, GU3NYECKUE U XMMUYECKHE CBOICTBA (CBOMCTBA, 001IME /I Kilacca KUCIIOT, PeaKius
sTepuduKannun), TModydeHHe u mpuMeHeHue. CTeapuHOBass U OJIEMHOBAs KHUCIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KAPOOHOBBIX KUCIOT. Mbljla KaKk COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX
MOOIIIEE JENUCTBHE.

CrnosxHble >(pupbl KaKk MPOU3BOJHBbIE KapOOHOBBIX KUCIOT. ['MIpOaN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiIacCU(pUKAIUS YIIIEBOIOB (MOHO-, - M Toycaxapubl). [mroko3a —
MPOCTENIINI MOHOCAaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (PU3MYECKHEe M XUMUYECKUE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcuaoM wmenu(ll), okucieHne amMMUAYHBIM PacTBOPOM
okcuma cepedpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXKACHHE B TPUPOJE,
pUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak H30Mep TIIIOKO3BL.

Caxaposza — npeocmasumenb OuUCaxapuoos, 2uopou3, HAXOHCOeHUe 6 npupooe u
npumeHeHue.

Kpaxman u nemnono3a kak npupojaHbie nojauMepsl. CTpoeHue Kpaxmalia U IEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOIMCTBA Kpaxmaia (TUIPOoJu3, KayeCTBEHHAsI peakius ¢ Ho10M).

JKCNepuMeHTaJbHbIEe METOIbI H3YYeHNsl BeIeCTB U UX MpeBpalleHHii

[IpoBeneHue, HaOMIOACHUE W ONMHCAHUE JIEMOHCTPAIIMOHHBIX OINBITOB: TOPCHUE CIIUPTOB,
Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHPTOB (OKHCiIeHHe i3TaHoia oxcumom Meau(ll)),
MHOTOATOMHBIX CITHPTOB (B3amMojelcTBHe rimiepuHa ¢ ruapokcuaoM meau(ll)), ampnerumpon
(okucaeHWe amMMHUadHbIM pacTBopoM okcuaa cepebpa(l) wum  rumpokcugom  memm(Il),
B3aMMO/ICHCTBHE Kpaxmaja ¢ HOJIOM), MIPOBEACHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa
YKCYCHOW KUCIIOTHI.

PacuérHble 3agaun

Boruricnenuss mo ypaBHEHHMIO XHMHMUYECKOM peakiuu (macchl, o0bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO
Y3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A30Tcojep:Kalme opraHniecKkue coeJuHeHust

Amunvl. Memunamun u aHUIUH: cocmas, cmpoetue, uzuyeckue u XUMuyeckue ceoucmea
(eopenue, g3aumodelicmsue ¢ 6000U U KUCIOMAMU,).

AMUHOKHUCIIOTHI Kak aMQOTepHbIE OpraHruecKkrue coeuHeHns. OU3NYecKue U XUMHYECKUe
CBOMCTBAa aMMHOKHCJIOT (Ha MpuMepe TiuiuHa). buojormueckoe 3HAYeHHE AMHUHOKHUCIIOT.
Ilenrtuapl.

benku kak mpUpOTHBIE BBICOKOMOJEKYISpHBbIE coequHeHus. llepBuuHasi, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OeiakoB. XWUMHYECKHE CBOWCTBAa OEIKOB: THIPOJIHU3, JACHATyparus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.

3KCHepHMeHTaHLHbIe METOIbl U3YYCHUS BCIIECTB U UX npeBpameHnﬁ



HaGnronenne u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JEHATypauusi O€NKOB mpu
HarpeBaHMH, [IBETHBIE PEAKIUHU OCIIKOB.

BbicokoMosieKyIsIpHbIE COeMHEHH

OCHOBHBIE TOHATUS XWMHUHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHNA: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTEIEeHb IMOJIMMEPH3AlNU, CPEeIHSAs MOJeKylsipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — MOJIMMEPHU3aLUs M TOJTUKOH ICHCAITHUSI.

Ilnacmmaccor  (noausmunen,  NOAUNPONUNEH,  NOAUBUHUIXIOPUO,  NOAUCMUPOT).
Hamypanvnwiti u cunmemuuecxkue xayuyku (0ymaoueHowviil, X10pONpeHo8blli U U30NPEHO8bII).
Bonokna: namypanvuvie (x10nok, wepcms, WéNK), UCKYCCMEEHHble (AyemamHoe 60JI0KHO,
8UCK03a), cunmemuyeckue (Kanpou u 1aecat). DKCIIEPUMEHTATbHBIE METO bl N3YUEHHSI BEIIECTB
U UX NPEBPALLECHUN

O3HakomjieHHMe C 0O0pas3llaMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB.

Me)l(l'[pe)_IMeTHble CBHA3N

Peanuzanus MeXOpeaIMETHBIX CBA3€M NpU  HM3y4YEeHUM oOpraHudeckod xumuu B 10
KJIacce OCYHIECTBISIETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK
W TIOHATHW, SIBJISIFOIIUMXCS CUCTEMHBIMHU JUISI OTIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4HbIE TOHATHUS: SBJICHHWE, HAy4HbIH (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJW3, CHUHTE3, Kilaccudukanus, NEePUOJUYHOCTb, HAOIIOJEHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJIEITMPOBAHUE.

®dusnka: MaTepusi, SJHEPTUsl, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPTE€THYECKHUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, (PU3MUYECKHE BEIMYMHBI U €IUHHILIBI
UX U3MEPEHUSI.

buonorus: knerka, OpraHu3M, ouocdepa, oOMEH  BeIEecTB B
opranusme, (poToCHMHTE3, OMOJIOTUYECKH AKTHUBHBIE BelIecTBa (OCIIKH, YTIIE€BO/IBI,
XKUpbl, hepMenTsl). ['eorpadus: MuHepasl, TOpHBIC MOPOJIbI, TIOJIE3HBIE HCKOIaeMbIE,
TOTUIHBO,
peCypCHI.

TexHomorus: IMUIIEBBIC IIPOAYKTBI, OCHOBEI pallMOHAJIbHOI'O ITUTaHUA, MOIOIIHUE CPEACTBA,
JICKApCTBEHHBIC U KOCMCTHYCCKHUE IIperiapaThl, MaT€pualibl U3 UCKYCCTBCHHBIX U CUHTECTHUYCCKUX
BOJIOKOH.

11 KJIIACC

Teopernyeckne 0CHOBbI XMMHUU

XUMHYEeCKUH 31eMeHT. AToMm. Sapo aroma, H30TONBL. JIEKTpOHHAs 000J0YKa.
DHepreTuyeckrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOHUTaNy, s-, p-, d- agemMeHTbl. OCOOEHHOCTH
pacrpeienieHds 3JIEKTPOHOB MO0 OPOMUTANIIM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX IMEPHOJIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoguueckas cucrema XUMUYECKUX dneMeHToB /JI..
MenpgeneeBa. CBsA3b NEPUOIUYECKOTr0 3akoHa H Ilepuoanueckoil CHUCTEMBI XHUMHYECKUX
anemenToB [I.MI. MenzaeneeBa ¢ COBpEMEHHOM Teopueld CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUYECKUX DIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyInaMm ¥ neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XuUMHUYecKas CBS3b. BHIbl XMMHUECKOW CBs3M (KOBaJICHTHAs
HEMoJIApHasl W TOJSpHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM
XMUMHYECKON CBS3M (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKkTpooTpUulaTenbHOCTh. (CTeneHb okuciaeHus. HoHbl: KaTHOHBI M aHUOHBL BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. | HUIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUMNA KPUCTAILIMYECKOMN



pEeLETKA.

ITonatue o gucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccugukanus Heopranudeckux coeanHeHnit. HomMeHkmaTypa HEOpraHn4ecKUx BEIIECTB.
I'enernueckas CBS3b HEOpPraHUYECKUX  BELIECTB, IPUHAUIEKAIIMX K Pa3IU4YHbIM
KJIACCaM.

Xumuyeckass peakuusd. Knaccupukanuss XMMHUYECKUX peakUUil B HEOPraHMYEeCKOW u
OpraHMYecKON XMMHHU. 3aKOH COXPAHEHHs MAacChl BELIECTB, 3aKOH COXPAHEHMs U MpPEBpallleHUs
SHEPrUM NPU XUMHUYECKUX PEAKIUSX.

CkopocTh peakiuy, €€ 3aBHCHMOCTh OT PaziIM4YHBIX (PakTopoB. OOpaTHMbIe pEaKIUH.
Xumuueckoe paBHOBecue. MDAKTOpBI, BIMAIOIIME HA COCTOSHHE XHMHYECKOTO PABHOBECHS.
[Tpunnun Jle Hlatense.

OnextponuTtnueckas aucconuanus. CuiabHble M ciabble 3eKTpoiauThl. Cpena BOJHBIX
pacTBOpOB BELIECTB: KHCIas, HEWTpaiabHas, LeNouHas. [lonwsamue o 6000pooHOM nokazamene
(pH) pacmeopa. Peaxunn wuoHHOTO oOMeHa. [udponus HeopeaHuueckux u Op2aHUu4ecKux
sewecms.

OKUCIINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lowamue 00 s71ekmpoauze pacniagos u
pacmeopos coneu. [Ipumenenue snekmpoausa.

JKCNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHUSs BellleCTB M X NMpeBpalleHuil

Hemonctpamumst Tabmun «llepuonnyeckass cuctemMa XUMHUYECKUX anemenToB [[.M.
MenneneeBay, u3ydyeHHE MOJENEH KpUCTANIMYECKUX  PEIETOK, HAOIIOJeHHEe U ONMCAaHHe
JEMOHCTPAIIMOHHBIX U JIaDOpaTOpPHBIX ONBITOB (Pa3yioKEHHE TMEpOKCHAa BOJAOpoAa B
MPUCYTCTBUU  KaTaiu3aTopa, OTIpe/ieNIieHue Cpeibl PACTBOPOB BEUIECTB C IOMOIIBIO
YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMA MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUECKOU PabOTHI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakLum.

Pacuérnbie 3agaun

Pacuérbl Mo ypaBHEHUSIM XUMUYECKHX pEaKuii, B TOM YHCJIEe TEPMOXHUMHYECKHUE pacUEThl,
PacuéThl ¢ UCIOJIb30BAHUEM MOHSTHS «MAacCcOBas JOJIsl BEIIECTBAY.

Heopranunueckasi xumus

Hewmerannsl. [lonoxenne nemeraiioB B [leproauyeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
JI.. MennaeneeBa M OCOOCHHOCTH CTpOoeHHUs aToMoB. Dusnueckue CBOWCTBA HEMETAJJIOB.
AmtoTponsi HeMeTauIoB (Ha IpUMeEpe KUCIopoa, cepsl, hochopa u yriepoaa).

XHWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHoB, cepbl, a3zora, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCTUHEHUN (OKCHUIOB, KHCIOPOICOICPKAIMMX KUCIOT, BOJIOPOIHBIX
COCTMHCHUIA).

IIpuMeHeHne BaXKHEMIITUX HEMETAIUIOB U UX coequHeHu. Mertaibl. [lomoxenne MeTamnos
B [leproanyeckolt cucteme xuMuieckux 3nemMenToB J[.1. Mennaeneena.

OCOOCHHOCTH CTPOEHUS JJICKTPOHHBIX 000J104eK aToMOB MeTayioB. OOmme ¢Guznyeckue
cBoiicTBa MeTauioB. CIijlaBbl METAILIOB. DJIEKTPOXUMUUECKUN Pl HAMPSDKEHUA METaJIOB.

XHWMHUYECKHE CBOWCTBA BAXKHECUIIUX METAUIOB (HATPUM, KaJMH, KaJIbIMA, MAarHuu,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

OOu1re cnocoObl MostydeHus: MeTamuioB. Memannypeus. Kopposus memannos.

Cnocobvl 3awyumusl om koppo3uu. lIpuMeHeHne MeTaioB B ObITY U TEXHUKE.

3KCl’lepPlMeHTa.]'Ibele METOIbI U3YYCHUS BCIIECTB U UX ﬂpeBpameHnﬁ

I/IsyquI/Ie KOoJUIeKIuu «MeTaluiel  u CIIJIaBbD», 06pa3u013 HEMCTAJUIOB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4, Ha6J'IIOIlCHI/IC U ONHMCAHUC IACMOHCTPALIMOHHBIX H J'Ia60paTOpHBIX
OIIbITOB (B3aHMOHeﬁCTBHC ruapokCcuaa ajJIroMUHHUA C PACTBOPAMH KHCIIOT U menoqeﬁ,
KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MeTaHHOB).

PacuérHble 3amaun



Pacuérel Mmacchel BeriecTBa uin 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIUH BEIIECTB, pacuéTel Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponp xumun B o0OecrieueHUN HKOJIOTHYECKOM, SIHEPTETHYECKON U MUIIEBOM 0€3011aCHOCTH,
pa3BuTUU MeauIMHBL. [loHATHE 0 HAYYHBIX METOaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinernst 00 OOMMX HAYYHBIX MPHUHIMIAX [POMBIILICHHOTO  TOJTYYCHUS
Ba)KHCHIIIX BEIIICCTB.

UenoBek B MHpE BEIIECTB W MaTEPUATIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTEpHAbI,
KOHCTPYKIITMOHHBIE MaTepHuabl, KpackH, CTEKJIO, KepaMuKa, MaTepuaibl s
ANIEKTPOHHUKH, HAHOMATEPHAJIbI, OPTAHUUECKHE U MUHEPAJIbHBIE yI00pEHUS.

XuMHST ¥ 3I0pOBBbE HYEJIOBEKA: TpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENapaToB,
npaBujia 0€30MacHOTO MCTIOIB30BAHUS TpenaparoB OBITOBOM XHMUU B IOBCETHEBHOM JKU3HHU.

MexnpeameTHble CBSI3U

Peanu3zanus MeXnpeIMeTHBIX CBA3€H NMpH M3ydeHUH OOLIel U HeoOpraHMYecKOl XUMHH B
11 kyacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAaHNE KaK OOIIUX €CTECTBEHHO- HAYYHBIX MMOHSITHH,
TaK W MOHATHM, SBISIOMINXCS CHCTEMHBIMH JJI OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO011ue ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIIN3,
CUHTE3, Kiaccu(ukalus, TMEepUOJUYHOCTb, HAONIO/IEHUE, SKCIIEPUMEHT, MOJEIMPOBaHHE,
U3MEPEHUE, SIBJICHUE.

®dusnka: maTepus, SHEPrus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOII,
paZMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMUUHBI U €TUHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buosorus: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILECTB B OPraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TIOJIE3HbIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOTHs: XMMHUYECKasE MPOMBIIUIEHHOCTb, METAJULYPTrHsl, IPOU3BOICTBO CTPOUTENBHBIX

MaTcpuajiosn, CEJIbCKOXO3SMCTBEHHOE IMpOn3BOACTBO, IUImeBas IMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘ICCKaH IIPOMBIIIJIICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX periaparos,
IIpOU3BOACTBO KOHCTPYKOHUOHHBIX MaTc€puraios, QJICKTPOHHAs IMPOMBINIJICHHOCTD,
HAaHOTCXHOJIOI'UH.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA HPOI'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOITUMHUCS
porpaMM cpeaHero oOmiero o0pa3oBaHus (JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [yl pa3paOOTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHUS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHUs ABIISETCS CUCTEMHO- I€ATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM HOJIXOJOM B CTPYKTYPE JIMUHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHsS» Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUS
BBIJIEJICHBI CIIEYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIONTUMHUCS POCCUMCKON TPaKTAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMuue MOTUBALIUU K 00Yy4EHHUIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JINYHOCTU HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAUILINI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroIIMXCsl PYKOBOJCTBOBATbCS B CBOEHM NEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, NPUCYHIIUMHU LEJIOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHus;

HaJMuue MPaBOCO3HAHUS HKOJIOTUYECKOM KYNbTYpbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOCHMSA IpeAMeTa «XHUMHUS» JOCTUraloTCsd B EIUHCTBE
yu4eOHOH W BOCIUTATEIbHOM JEATENbHOCTM B COOTBETCTBMM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH UM HJeallaMd  POCCHICKOTO
IPaXXJIaHCKOTO OOIIeCTBa, NPUHATHIMM B OOLIECTBE HOpPMaMH WU IpaBWJIaMHM IOBEICHU,
CIOCOOCTBYIOIIMMHU IIPOIIECCaM CaMOIO3HAHUs, CaMOPa3BUTHUsS U HPABCTBEHHOI'O CTAHOBIICHMS
JUYHOCTH 00YyJaIOITUXCSI.

JIMYHOCTHBIE PE3YJAbTaThl OCBOEHMsS NpeaMeTa «XUMHsD» OTPakarT CHOPMHUPOBAHHOCTD
ONbITa II03HABaTEJbHOW M TPAKTUYECKOW JEATENIbHOCTH OOYyJaroIlMXCcs IO peanu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxnanckoro BocnuTanus:

0CO3HAHHs 00YYAIONIMMKCS CBOUX KOHCTUTYIIMOHHBIX ITPaB M OOSA3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABONOPAIKY;

HpeACTaBIEHUsT O COLMANbHBIX HOPMAaX M INPaBMIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATENLHOCTH MPM CO3JAHHU y4eOHBIX MPOEKTOB,
pelleHuK Y4eOHBIX W IO3HABATENbHBIX 3a]ad, BBINOJIHEHUM XMMHYECKHX OSKCIEPHMEHTOB;
CHOCOOHOCTH MOHUMAThH U IPUHUMATH MOTHBbI, HAMEPEHHS, JOTUKY M aApIyMEHTBI APYTHX IIPHU
aHaJu3e Pa3IM4HbIX BUIOB yUeOHOI JeATebHOCTH;

2) naTpUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAyYHOMY HACJIENMI0 OTEYECTBEHHOM
XMMUH;

YBOKEHHUSA K TIPOLECCY TBOPYECTBA B OOJNACTH TEOPUH M MPAKTUYECKOTO TPUMEHEHHS
XMMHH, OCO3HAaHMs TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YJbTaT JUTMTENbHBIX HaOJI0IEeHHUI,
KPOTOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, OCTOSHHOTO TPY/Ia YYEHBIX U IPAKTHKOB;

MHTEpECa M TMO3HABATEILHBIX MOTHBOB B TIOJYyYEHHMH M TIOCIEAYIONIEM aHAIU3€e
MH(POPMAILIUK O TEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:
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HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlHH, CBSI3aHHBIC C XUMUYCCKIUMHU SIBIICHUSMU, U IPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

FOTOBHOCTU OILIEHUBAaTh CBOE IMOBEACHUE M MOCTYNKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3THX MMOCTYIIKOB;

4) popMuPOBAHHS KYJIbTYPbI 310POBbS:

MOHMMaHUS [EHHOCTEH 370pOoBOrO0 M Oe3omacHOro o0pas3a JKHW3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY U IICUXUIECKOMY 3/I0POBBIO;

coOnrofieHns TpaBUil 0E30MacHOTO OOpallleHusi C BEHIECTBAMHU B OBITY, IOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEIHHOCTH;

MOHWMAaHUS IICHHOCTH TPAaBWJ WHAWBUIAYaJbHOTO ¥ KOJUIGKTUBHOTO O€30TacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHMS TIOCJIEACTBUN WM HENPHITHS BPEAHBIX MPHUBBIYEK (YIIOTPEOJICHHS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) rpynoBoro Bocnuranus:

KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B  Y4eOHO-HCCIIEAOBATEIbCKON  JIECATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHUM TIIPAKTHYCCKUX 3adad COI_[I/IaJ'II)HOI\/'I
HaNpPaBJICHHOCTH (B paMKax CBOEro Kiracca, IIKOJIbI);
HWHTEpeca K MIPAKTHICCKOMY U3yYCHHIO npodeccuii  pa3IMYHOTO  poja, B
TOM YMCJIC Ha OCHOBC MPUMCHCHUSA MTPCIMETHBIX 3HAHUH 110 XHUMUH,

YBOKEHUSA K TPYY, JIIOAAM TpyJa U pe3yiabTaTaMm TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJILHOW TPAaeKTOpUU o0Opa3zoBaHUs, Oyymien
npodeccun U peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA; SKOJIOTHIECKOTO BOCTIUTAHHUS:

AKOJIOTUYECKH IIeJIECO0OpPa3HOTO OTHOIICHHS K MPHUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMsI TJIO0ATBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHON U COITUATBHOM CpPEIbl;

OCO3HAHUSI HEOOXOJAMMOCTH MCIOJb30BaHUS JOCTHIKEHUNW XUMHUU JUIS PEUICHUS BOIPOCOB
PaIMOHAIBHOTO TPUPOIOIIOIB30BAHHUS;

AKTUBHOTO HENPUATHUS JCHCTBUN, MPHHOCSIIMX BpeI OKpYXKAloIeH IPUPOIHON cpele,
YMEHHUS TPOTHO3UPOBATH HEOJIArONMPHUATHBIE SKOJOTHYCCKHE IOCICICTBUS MPEITPUHIMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUs PA3BUTOTO OSKOJOTMYECKOrO MBIIUICHUS, SKOJOTMYECKONW KYIbTYpbI, OIBITA
NESITEeIbHOCTH  OKOJIOTMYECKOM  HAmpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCSI HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTHUBOCTOSATH MJICOJIOTUH XeMo(oOuu;

6) ueHHOCTH HAYYHOIO MO3HAHUS:

c)OPMHPOBAHHOCTH  MHPOBO33DEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BHUTHS HAYKU U OOLIECTBEHHON MPAKTHKH;

NOHUMAHUsA CIeNU(PUKM XUMUM KaKk HAyKHM, OCO3HAHUS €& poid B (POPMHUPOBAHUM
PAllMOHANILHOTO  HAYyYHOTO  MBINUIEHUS,  CO3JAHMU  LEJOCTHOTO  MPEACTaBIEHHS 00
OKPY)KAIOIIEM MHPE KaK O €IUMHCTBE MPUPOALI M 4YEIOBEKa, B IO3HAHHH HPHPOJHBIX
3aKOHOMEPHOCTEH U PENIEHHH IPOOIEM COXPAHEHHs IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHHU JUISl COBPEMEHHOM NHMBWIM3ALMU: B €&
I'YMaHMCTUYECKOM HAIpABIECHHOCTH M B@KHOM POIM B CO3JaHUM HOBOH 0a3bl MaTepUAIbHON
KYIIBTYpPbI, PEIIEHUN TIIOOAIBHBIX MPOOIEM YCTOMUMBOIO Pa3sBHTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MMINEBOM M DKOJOTMYECKOM O€30MaCHOCTH, B pa3BUTHH MEIMIMHEL
00€CIeYEeHNH YCIIOBUH YCIIENHOTO TPYAa U SKOJIOTHYECKH KOM(OPTHOM KU3HH KaKIOTO 4ICHA
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0O0IIIECTBA;

€CTECTBEHHO-HAyYHON TI'PAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTM METOJOB II0O3HaHMS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIB30BAThH IMOJIydaeMble 3HAHHS IS
aHanM3a U OOBSICHEHHS SBICHHN OKPYXKAIOIIEr0 MHpa W TPOUCXOAANINX B HEM HM3MEHEHHH,
yMEHUS JieNlaTh 000CHOBAaHHBIE 3aKIIOYEHHUSI HA OCHOBE HAayYHBIX (DPAKTOB U UMEIOIINUXCS TaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HUCIOJIB30BATh XUMHUYECKUE 3HAHUS ISl peIIeHHs TpooIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOMN JAESATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHUH II0 XUMUU B COOTBETCTBHH C JKM3HECHHBIMHU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSAM TPyZa B pa3IMuHbIX cepax NpodecCUOHATBLHON AeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaTbl OCBOEHHUS y4eOHOro mpeaMmera «XuUMHUs» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIOYAOT:

3HauyuMble Uil (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUIUIMHAPHBIE
(MexTpeMeTHbIE) 00IIeHayYHbIe OHATHUS, OTPaXKAIOIINe [[eJIOCTHOCTh HAyYHOW KapTUHBI MUpa
u CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUS, UCIIOJIB3YEMbBIX B €CCTCCTBCHHBIX HayKax (MaTepI/Ifl, BCIICCTBO,
SHeprus, sBJIEHHUE, MpOIlecCc, CUCTeMa, HAayYHBIH (aKT, IPUHLHUII, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICI0OBaHNE, HAOTIOICHNEe, U3MEPEHHE, DKCIICPUMEHT U JIPYTHE);

yYHHUBEpCalIbHbIE yueOHbIe neicTBus (mo3HaBaTenbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), oOecneuynBaromue (GopmupoBaHue (PYHKIHMOHAIBHOW T'PAMOTHOCTH H
COLIMANIHOM KOMIETEHIINH 00y4Jarouxcs;

CHOCOOHOCTh ~ OOy4aloUmIMXCs  HCIOJIb30BaThb ~ OCBOEGHHBIE  MEXKJIUCHUILUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHWA U YHHUBEpCalbHbIE YyueOHbIE IEHCTBUS B IO3HABATEIbHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble  pe3yabTaThl OTPaKalOT OBJAJCHUE YHUBEPCAIBbHBIMU y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBu:

CaMoOCTOSITENIbHO  (OPMYJIMPOBATh U  aKTyalM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENeNATh IIeNIN JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH HUX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISMU;

WCIOJIb30BAaTh MPH OCBOGHWUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMpPHU3HAKA TMOHATHM U yCTaHABIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIMY BEUIECTB U XUMHUYECKUX PEaKLIUi;

yCTaHABIUBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, J€AYKTUBHBIE, IO aHAaJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX SBJICHHX, (HOPMYTUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTHh B MpoIlecce MO3HAHUS, HCIOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, TPeoOpa30BLIBATh MOJICIbHBIC MIPEICTABICHNUS — XUMUUECKUH 3HAK (CHMBOJI) DIIEMEHTA,
XuMHuueckas (opmyna, ypaBHEHHE XUMUYECKOW peakiuu — TpU PpEUICHHH Y4eOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 3a/1a4, TIPUMEHSATh HA3BaHHBIE MO/JICJIbHbIC MPEACTABICHUS s
BBISIBIICHHUSI XapaKTePHBIX TMPU3HAKOB H3Y4aeMbIX BEIIECTB U XUMHUYECKHX PEaKIIUM.
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ba3oBble ucciienoBare/ibCKue AeMCTBUSA:
BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUI;
dbopMynupoBaTh MEIM W 3aJadyd  WCCICNOBaHUS, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYITMPOBAHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHPOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

BJIAJICTh HABBIKAMM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOAATh 3a XOJOM IPOIIECcca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yabTar, (OPMYIHUPOBaTH OOOOIIECHHUS W BBHIBOABI OTHOCHTEIHLHO
JOCTOBEPHOCTH PE3yIbTATOB MCCIEAOBAHUS, COCTABIIATh OOOCHOBAHHBIM OTYET O MPOJICITAHHON
pabore;

MpUOOpeTaTh OMNBIT YUYEHUYECKOW WCCIIeNOBATEIbCKOM M TMPOEKTHOM JeATEIbHOCTH,
MPOSIBISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB peIICHUs
MPAaKTUYECKHUX 3a7a4, TPUMEHEHUIO PAa3IMYHBIX METOJIOB MTO3HAHUS.

Pa6ora ¢ undopmanmeii:

OPHUEHTHUPOBAThCSA B Pa3MYHBIX HMCTOYHHKAX WHPOpMAuu (HAYIHO-TIOMYJISpHAS
JUTEepaTypa XHUMHUYECKOTO COJEpKaHWs, CIPaBOYHbIE TOcoOus, pecypchl HTepHeTa),
aHAIM3WPOBATh HMH(MOPMAIMIO PA3IUYHBIX BHIAOB H (BOPM MpeACTaBICHUS, KPUTHICCKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3ampochl M TPUMEHSTH pa3jIMYHbIE METOAbl TPU TOWCKE W OTOOpE
nHpopmaluy, He0OXOAUMOM /JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOPETaTh OIBIT HCIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M
Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTUMAIBbHYIO (OpMy TpeacTaBieHUs WHOpMaIuu (CXEeMBbl,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAYYHbI SA3BIK B KayecTBE CpeACTBa MpU paboTe C XUMHUYECKOU
nHpOpMaluel: TPUMEHATh MEXIpPeaMEeTHbIe ((PU3nueckne W MaTeMaTHYEeCKHE) 3HAKU W
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

3aaaBaTb BOIIPOCHI IO CYHIECTBY 06C}’)K,Z[3€MOI>1 TEMBI B XoJ¢e Juajaora W/unu
AUCKYCCHH, BBICKAa3blBaTb HICH, (bOpMy.]'IPIpOBaTB CBOM IIPEMJIONKCHUA  OTHOCHTCIBHO
BBITTOJIHCHU A Hpe,I[JIO)KeHHOfI 3aJa4du,

BBICTYIIATb C HPGSCHTaHHCﬁ PE3yIbTaTOB MO3HAaBaTeIIbHOM ACATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOATCIIbHO HJIM COBMCCTHO CO CBCPCTHHKAMHU IIPHU  BbIIIOJIHCHHUH XHUMHYCCKOI'O
OKCIICpUMCHTA, HpaKTquCKOﬁ pa6OTBI M0 HCCIIEAOBAHUIO CBOMCTB HU3y4acMbIX BCIICCTB,
pealin3aliun lee6H0r0 IMPOCKTa H (I)OpMy.]'II/IpOBaTL BbBIBOJIbI II0 pE3yJibTaTaM HpOBe)IéHHBIX
HUCCIICOBAaHUI HYTGM COTJIaCOBaHMS MO3ULIMI B X0OJIe 06CY)KI[6HI/I$I 1 0OMeHa MHEHHUSIMHU.

PeryasiTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

CaMOCTOSITENIBHO IUIAHUPOBAaThb M OCYILECTBIATh CBOIO II03HABATEIBHYIO AEATEIbHOCTD,
ompenenss e€ LeNd U 3aJadyd, KOHTPOJIMPOBATH U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
Ipe/UlaraeMblii aJropuT™M JEMCTBUN NpU BBINOJHEHUH Y4eOHBIX M MCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN cOCOO MX pelIeHUs ¢ yI4ETOM MOJIyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEM JAEATEIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKU.



NPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTrHbie  pe3ynabTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMHUS» OTPaXKaloT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XUMUUYECKOW COCTABJISFOIICH €CTECTBEHHO -

HAyYHOW KApTUHBI MHpA, POJIM XMMHUU B TO3HAHUM SBJICHHUNA TPUPOIBI, B (HOPMHUPOBAHHUH
MBIIIICHUS. W KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOU s
pelieHus MPaKTHYEeCKUX 3a7a4 U KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
U IPUPOJTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUW, KOTOpAs BKJIOYAET: OCHOBOIOJATraroLINe
MOHATUS (XMMUYECKUN IJIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBsI3b, CTPYKTypHass ¢Gopmyna (pa3BépHyras W
COKpami€HHasi), MOJIb, MOJISIpHasT Macca, MOJSIpHBIA 00BEM,  YIVIEpOAHBIM  CKEJIET,
(byHKIMOHANBHAA TPYNIa, paJuKall, W30MEpHUs, HU30MEphbl, TOMOJOTUYECKHN psiZl, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ M a30TCOJAEPKAIINE COCTUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHMS); TEOPUM U 3aKOHBI (TEOPHUS CTPOCHHUS OPTaHUIECKUX
BemectB A.M. bByrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JIOKAIIME B OCHOBE TMOHUMAHM
MPUINHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTUYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYUCHHH U O€301MaCHOM HCTIOJIB30BAHNH BAXKHEHIITNX OPraHNYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YeJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBJISATh XapaKTEPHBbIC MPU3HAKU MMOHATHN, YCTAaHABINBATH
WX  B3aUMOCBS3b,  HCIOJIb30BaTh  COOTBETCTBYIONIME  TIOHSTHUS MPHU OMHCAHUU COCTABa,
CTPOEHUS U MPEBPAICHUN OPraHUYECKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIB30BaTh XUMHYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (opmyn
OpraHMYECKUX BEIIECTB M YpPAaBHEHUU XMMHUYECKUX PEAKIUM, U3rOTaBIMBATh MOJEIU MOJEKYJ
OpraHMYECKUX BEIIECTB Ui WUTIOCTPALIMHM X XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJICKHOCTh U3YUYEHHBIX OPraHUYEeCKHX
BEIIECTB IO HX COCTaBy M CTPOEHHUIO K ONpPENeIIEHHOMY KiacCy/Tpylie COeAUHEHUN
(YyrneBoJmopopl, KHUCIOPOJ W  a30TCOAEpKAlllue  COEJUHEHMs, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMS), JaBaTh WM Ha3BaHusA Mo cucremarndecko HomeHknarype (IUPAC), a taxxke
MPUBOJIUTh TPUBHAJILHBIE Ha3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (ITHIICH, MPOIHIIEH,
alleTWJIeH, JTUJICHTJIUKOJb, TIULEpUH, (eHoJ, (GopManblIerui, aueTalbJerul, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCIIOTa, OJICMHOBAs KHCJIOTAa, CTEAPUHOBAs KHUCIIOTA, III0OK03a, (PyKTO3a,
KpaxMmal, eJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHUSI OMNPEAENATh BUIbl XUMHYECKON CBSI3M B OpPraHUYECKHX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI MPHUMEHSTH IOJOXKEHHUSI TEOPHUH CTPOCHHUS OPraHMYEeCKHX
BemecTB A.M. byrnepoBa ans 00bsCHEHUS 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (HUIUYECKHE U
XUMUYECKUE CBOWCTBA TUIHMYHBIX MPEACTABUTENEH pa3IMUHBbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeTaH, JTaH, STHJIEH, MPOMMUJIEH, aleTuieH, OyraaueH-1,3, merunOyraauen- 1,3, OeHzodn,
METaHOJI, 3TAHOJI, ATHJICHTJIMKOJb, TIUIEPUH, (PEHON, aleTalbIerul, MypaBbiUHas U YKCyCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI0JI03a, aMHHOYKCYCHas KHCJIO0Ta), WUIIOCTPUPOBAThH
T€HETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOUIMX XMUMHUYECKUX PEAKIHil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

chOpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HUCTOYHUKU YTIEBOJOPOTHOTO CBHIPhS
(HedTh, TMPUPOAHBIN Ta3, Yroib), CHOCOOBI MX TEepepaboTKM U MPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB MepepadOTKH;

cOPMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHHUS [0 XUMHUYECKHUM YPaBHEHUSIM
(Maccpl, 00BEMa, KOJNMYECTBA HMCXOJHOTO BEIECTBA WM TMPOAYKTa PEAKIMH TI0 H3BECTHBIM
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Macce, 00BEMY,  KOJMYECTBY  OJHOTO M3  HUCXOJHBIX  BEIIECTB WM IPOJYKTOB
peaxkuun);

c(hOpMHUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOW 3HAHWUN 00 OCHOBHBIX METOJIaX HAy4YHOTO
IIO3HAHUS, UCIOJB3YEMBIX B XUMHUM IIpU HU3YYEHUU BEIIECTB M XUMHUYECKUX SIBJICHMU
(HabmofieHne, W3MEpPEHHE, OKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BATH CHUCTEMHBIC
XUMHMYECKUE 3HAHUSI 111 IPUHSTHS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHbIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh yMEHUH co0noaaTh  mpaBuia 10JIb30BAHUS
XMUMHMUYECKOM TNOoCyloM U 1abopaTOpHbIM OO0OpYJOBaHMEM, a TaKKe IpaBWiIa OOpalleHHs C
BEILECTBAMU B COOTBETCTBUU C HHCTPYKLUSMHU IO BBINOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKHX
OTIBITOB;
c(OpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHIMOIHATh ~ XUMUYECKUI AKCIEPUMEHT

(mpeBpalieHusl OpraHUYECKUX BELIECTB IPHU HArpeBaHUU, IMOJyYE€HUE JTUJICHA U U3YYEHUE €ro
CBOMCTB, Kaue€CTBEHHBIE PEaKI[UU OPraHUYECKUX BEIECTB, JCHATypalus OEJIKOB IPU HArpeBaHUU,
LBETHBIE peaKuu OEIKOB) B COOTBETCTBUHM C IIPABUIIAMH TEXHUKH 0€30MaCHOCTH MPHU OOpallleHUH C
BELIECTBAMU U JIaOOpaTOpPHBIM 00OPYJOBaHHEM, MPEICTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMe 3aluCH YpPaBHEHUN COOTBETCTBYIOIIMX pEAaKIUl U (OpMyaupoBaTh
BBIBOJIBI Ha OCHOBE ATHX PE3YJbTAaTOB; CHOPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HMHGOpMallMI0, TOJy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
unpopmanuu, aTEpHET M Opyrux);

cOpMHUPOBAHHOCTh YMEHMH COONIOAATh TpaBHUiia SKOJOTMYECKH IEeIeco00pa3Horo
MOBEACHNUA B OBITY U TPYIOBOM JEATEIBHOCTH B LEISIX COXPAaHEHUS CBOETr0 3J0POBbS U
OKpY’Karollle MpUPOJHOM cpenbl, 0CO3HABaTh OMACHOCTh BO3JIEHCTBUS Ha YKUBBIE OpPraHU3MBI
ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAass cMbica nokaszarens IIJIK, moscHaTe Ha
IIPUMEPAX CIIOCOObI YMEHBIIEHHS M MPENOTBPAILCHHUS MX BPEIHOTO BO3JEHCTBHS Ha OpPraHU3M
YEIIOBEKA;

11 00y4arolUXCcsi C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX IO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

IUISL CJIENBIX U CIa0OBUJAIIMX OO0YYaIOUIMXCS: YMEHHUE HMCIOJb30BaTh PENbe(HO TOUEUHYIO
cucteMy o6o3Hauenuii JI. bpaitnst s 3anucu XuMmudeckux Gopmyi.

11 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHu4eckasi XAMUs OTPaXKakoT:

cOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKOW COCTABJIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJM XUMHUU B MO3HAHUU SBICHUM MPUPOIbI, B (POPMUPOBAHUU MBIILICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (QYHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOAMMOW I peUIeHUs
MPAKTUYECKUX 3a/lad U DKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM cpee;

BIIQJICHUE CHUCTEeMONW XUMHUYECKHMX 3HaHUW, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMUYECKHI AJIEMEHT, aTOM, H30TOI, S-, p-, d- IEKTpOHHBIE OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJIIPHBIA 00BEM, BaIEHTHOCTD, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKHCIICHUS,
XUMUYecKas CBS3b (KOBAJICHTHAs, HMOHHAs, MeETaJUIMuYecKas, BOJOPOJHAs), KpUCTAJUINYECcKas
pemérka, TUOBl  XUMHUYECKUX  PEaKHUi, pacTBOp,  AJIEKTPOJIUTBHI,  HEDJIEKTPOJIUTHI,
AIEKTPOJINTUYECKAST JUCCOLMALUSA, OKHUCINUTEIb, BOCCTAaHOBUTENIb, CKOPOCTb XHMHUYECKON
peakuuy, XHMHMUYECKOE PpAaBHOBECHE); TEOPUM M 3aKOHBI (TEOpUS  IEKTPOJIUTHYECKOU
auccouuanuu, nepuogudeckuil 3axon JI.M. MenneneeBa, 3aKkOH COXpaHEHMsI MAcChl BEILECTB,
3aKOH COXPaHEHHs] M NPEBPALICHUsS SHEPrUHM NPH XUMHUYECKHUX PEeaKIHsaX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH, MHUPOBO33PDEHUECKUE 3HAHMS, JISKALIME B OCHOBE INOHMMAHHUSA
NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOIMUYECKHE CBEIEHHsS O CBOWCTBAX,
cocTaBe, MOJYYeHUH M OE3011aCHOM MCIIOJB30BAaHUU BAKHEHIIMX HEOPraHMYECKUX BEIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHH BBISBIATH XapaKTEePHbIE MPU3HAKH MMOHITUH, yCTaHABINBAThH
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WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MPHU ONMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPAIIECHHUH; CPOPMUPOBAHHOCTh ~ YMECHHI  HCIIOJIH30BATh
XUMHYECKYI0  CHMBOJIMKY JIJISl COCTaBIICHUS! ()OPMYJI BEIIECTB U yPaBHEHUH XUMUYICCKUX
peakuuii, cucremarndyeckyro HomeHk1atypy (IUPAC) u TpuBHanbHble Ha3BaHUsI OTAEIbHBIX
HEOPraHMYECKHUX BeleCTB (yrapHblil ra3, yrieKucIbli ra3, aMMuUak, raiéHas U3BeCTh, HeraméHas
W3BECTh, TUTHEBAS COJIA, TUPUT U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHI OIPEACIATh BAJCHTHOCTh U CTEIIEHb OKUCICHHS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3JIMUYHOTO COCTaBa, BUJ XMMHUYECKOH CBs3U (KOBaJEHTHAasi, HOHHAS,
METaJUTMYeCcKasi, BOJOPOJIHASA) B COCAUHEHUSAX, THUIl KPUCTAUIMYECKOW PEIETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJICKYJISIpHAs, HOHHAs, METaJUIMYecKasi), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHN;

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
M0 UX COCTaBY K OMpEAENEHHOMY KJIACcCY/TPYINE COCIUHEHHUH (MMPOCThIE BEIIECTBAa — METAILJIBI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pPacKpbIBAThH CMBICH MEPUOIUYECKOTO 3akoHa JI.M.
MenneneeBa W JIEMOHCTPUPOBAThH  €r0  CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX
aneMeHToB 1—4 nepuonoB Ileproanueckoit cucrembl XuMmudeckux sneMentoB J[.M. Menneneena,
WCTIOJIB3YSI TIOHSTHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIII,
«OHEPTETHYECKUE YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHYECKUX
AJIEMEHTOB M UX COCIWHEHWU MO TepuojaaM W TpymmaMm [leproandeckoil CUCTEMbl XUMHUYECKUX
anemenToB .. Meneneena;

chOopMUPOBAHHOCTh YMEHHI XapaKTEpH30BaTh (OMHCHIBATh) OOIIHME XMMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHBbIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHME TI'E€HETHYECKON
CBSA3M  MEXIY HEOPraHMYeCKMMHU  BEIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINH;

chOpPMHUPOBAHHOCTh ~ yMEHUS KJ1acCU(UIIUPOBATH XUMHYECKHE peaxkuu 1o
Pa3IMYHBIM IpU3HAKaM (YUCILY U COCTaBY pearupyrolinX BEeUIeCTB, TEIIOBOMY 3 PeKTy peakiumu,
M3MEHEHUIO CTEMEHEe OKUCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKkliy, YIaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIMI pa3IMYHBIX TUIIOB, MOJIHBIE U
COKpaIEHHBIE YpaBHEHHUS pEaKluii MOHHOTO OOMEHa, YYUTHIBAasl YCIOBUS, NMPU KOTOPBIX 3TU
peaxkiuu uAyT 10 KOHIIQ,

cOpMUPOBAHHOCTh YMEHUH MTPOBOAUTH PEAKLIMH, OATBEPKIAIOIINE KaUeCTBEHHBIN cOCTaB
Pa3IMYHBIX HEOPTraHUUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAX HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI pPaCKphIBaTh CYIIHOCTb OKHCIUTEIBHO- BOCCTAHOBHTEIBHBIX
peaxiuil MoCpeICTBOM COCTaBIICHUS 3JEKTPOHHOTO OajaHca 3TUX peakiui; cOPMUPOBAHHOCTH
YMEHHUI OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peaklUh OT PAa3IUYHBIX (DaKTOPOB;
XapakTep CMEIICHHs XUMHYECKOTO paBHOBECHsS B 3aBUCUMOCTH OT BHEIIHEr0 BO3JCHCTBUS
(mpunIn Jle [larense);

chOpMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh XUMUYECKUE MPOIECCHI, JeKAIIIEe B OCHOBE
MPOMBIIIJIEHHOTO TIOMYYeHHUsI CEpPHOM KHUCIOTBHI, aMMHaka, a Takke Cc(HOpMUPOBAHHOCTh
Mpe/CTaBiICHU 00 OOIIMX HayYHBIX MPHUHIIMIIAX M JIKOJOTHYECKUX MpobiemMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHHI MPOBOINUTH BBIYUCIICHUS C UCTIOIH30BAHUEM MTOHSATHS
«MaccoBasi JIONIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MpPU XHUMHUYECKUX
peaKIusix, Macchl BellecTBa Uil 00bEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OZTHOTO M3 YYaCTBYIOUIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO dPQeKTa peaKkinu Ha OCHOBE
3aKOHOB COXPAHEHHSI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh  YMEHUH cobmogath  mpaBuia MOJIb30BaHUS

XMUMHYECKOH MOCyAol M JabopaTOpHBIM O0OOpyJOBaHUEM, a TaKXKe IMpaBHiia OOpaIeHus C
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BCUICCTBAMU B COOTBCTCTBHU C HUHCTPYKUUAMH 110 BBIIIOJIHCHHUIO na60paT0prlx XUMHNYCCKHUX
OIIBITOB, C(l)OpMPIpOBaHHOCTB YMGHI/If/’I IJIaHUPOBATh n BBITIOJIHATDH XUMHYCCKUH
IKCIIEPUMEHT (Pa3lOoKEeHUE IMEepOKCHIa BOJOPOJAA B IPUCYTCTBUHM KaTalM3aTopa, OIpe/esIeHHE
Cpeabl PAacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAJIHHOTO WHAMKATOPA, BIMSHUE PA3IUYHBIX
(aKTOpPOB Ha CKOPOCTb XUMHUYECKOH peaKiMy, peakiMi HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PEaKIHH
Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE 3KCIICPUMEHTAIBHBIX
3agady I10 TEMaM «MeTtanael» © ((HeMeTaJIJIBI))) B COOTBCTCTBHMM C IIpaBHJIaMHU TCXHUKHU
0€30MaCHOCTH TpU OOpAIICHUHU C BEIIECTBAMH M JTAOOPAaTOPHBIM 000pYIOBaHHEM, MPEACTABIATH
pe3yabTaThl XUMHUYECKOTO IKCIIEPHUMEHTA B (pOpMe 3aluCcH ypaBHEHUI COOTBETCTBYIOUINX PEAKIIUN
1 (hOPMYITUPOBATH BEIBOJBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYI0 HH(opMammio,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeICTBa MaCCOBOM KOMMYHUKaLUU, HTEpHET U IpYTrHX);

cOpPMUPOBAHHOCTh YMEHHUI COONIONaTh MpaBMWIa IKOJOTMYECKH IeIeCO00pa3HOTo
IIOBCJCHUSI B 6BITy u Tp}U:[OBOfI ACATCIIBHOCTU B MLCIIAX COXPaHCHHA CBOCro 310POBbA U
OKpYXKarollel TPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha JKUBBIE OPTraHU3MBI
OTpeNIeTIEHHBIX BEIIeCTB, MOHMMas cMbIci mokazatens 11K, moscHsITe Ha mpumepax CcrocoOb
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3)IGI\/JICTBI/I$[ Ha OpraHu3M 4€JI0BCKaA,

JIIsL O6y‘-IaIOHH/IXC$I C OI'paHUYCHHBIMU BO3MOXKHOCTAMH 3I0POBBA: YMCHHE IPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BCIIECTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

TUISL CTICTIBIX M CNTA0OBHUIAIINX OOYYaIOMINXCSA: YMEHHE HCIIOJIb30BaTh PEbE(YHO TOUCUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEM [TPOI'PAMME
OCHOBHOTI'O OBIIIETO OBPA30BAHUSA
10 YYEBHOMY IPEJMETY
«XHUMMUS»
(0a30BbIi1 ypOBEHbD)
10 KJIACC

Pa3gesi/TemMa ypoka

KoJs - BO
YacoB

Pasnen 1. Teopernueckue ocCHOBBI OpraHuyeckoil xumuu (3 4.)

HpenMeT oprannquKoifl XUMHHU. Teopnﬂ CTPOCHHUA OPraHUY€CKHUX coeAMHEeHMI

A.M. ByriepoBa

[Ipeamer opranndeckor XMMUH: €€ BOSHUKHOBEHHUE, PAa3BUTHE U
3HAQ4YEHME B NIOJYYEHUU HOBBIX BEILIECTB U MATEPUAIOB. Te€opHst CTpOCHUS
opranuyeckux coenuHeHuil A.M. byrnepoBa, e€ 0CHOBHbIE TIOJIOKEHHS

CrpykTypHbIe (OPMYIIbl OPraHUYeCKUX BeulecTB. [ OMOIOTHs, H30MEpHsL.
XUMHUYECKasi CBS3b B OPraHUIECKUX COSTUHEHUSX: KPaTHBIE CBSI3U, G- U -
cBs3u. [IpencraBnenue o kaccupuKay OPraHuIECKUX BEIIECTB.
HomenknaTtypa opranndeckux coeIuHEeHU (cucTemaTuueckas) u
TPUBHAJHLHBIC Ha3BAHUS BAKHEUIINX MPECTABUTEIICH KIAaCCOB OPraHMUECKHUX
BEIIICCTB.

CraproBasi AuarHoctTuyeckas padora

Pa3nen 2. YriaeBonoponsl (13 4.)

IIpeaenabHbIe YIiaeBOAOPOAbI — AJTKAHBI

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM psii. MeTaH 1 3TaH — npocTerme
MIPEICTaBUTENN aTKAaHOB: COCTAaB, XUMHUYECKOE CTpOeHHE, (PU3HUECKUe CBOMCTBA

AJNKaHbl: XUMHUYECKHE CBOMCTBA (peaklMy 3aMELICHHs U TOPEHHUs), HAXOKICHHE B
MpHUPO/ie, MOTYICHUE U TPUMEHEHNE

HenpenejibHble YriieBo0POAbI: aJIKEeHbI, AJIKaTUEeHbl, AJTIKHUHbI

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUNA psifl. DTUIIEH — MPOCTEHIITUI
MIPEJICTABUTEIb aJIKEHOB: COCTAB, XMMHUECKOE CTpOeHue, (pru3nueckue cBOiCTBa

ANKeHBI: XMMHYECKHE CBOMCTBA (peaKHI/II/I TUApHUpOBaHUA, TAJIOI'CHUPOBAHNA,
ruaparanyvu, OKUCICHUS U HOHI/IMepI/I3aHI/II/I) HaXO0XJICHUE B IIPUPOJEC, ITOJTYUCHHUEC
" IIPUMCHCHUC

Ankanuensl: 6yraguen-1,3 u metundyraaueH-1,3, XuMuueckoe CTpoOeHuUE,
peaKkIys MOJIMMEPU3aINK, IPUMEHEHHE (ISl CHHTE3a IPUPOIHOTO U
CUHTETHYECKOTO KaydyKa U PEe3HHBbI)

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUECKHUM psiA. ALICTHIICH —
MPOCTEHIINI MPECTaBUTEIh AIKMHOB: COCTaB, XUMUYECKOE CTPOCHUE,
(buznueckue cBOCTBa

10

AJNKUHBI: XUMHYECKHE CBOMCTBA (peakIuy TUAPUPOBAHUS, TaJJOT€HUPOBAHMUS,
TUApaTaIliid TOPSHHS)

11

AJIKVHBI: HaxO0XACHHUEC B IPpUPOJAC, TTOJTYICHUC U IIPUMCHCHUC

ApoMaTHYecKHe YIJIeBOI0POAbI

12

ApeHbI: 6€H301 U TOJIyOJ, COCTaB, XUMHUECKOE CTPOSHUE MOJIEKY, (pu3ndeckue
CBOMCTBa

13

ApeHLII XHMHUYECKHE CBOICTBA (pCaKI_II/II/I TaJIOTCHUPOBAHUA U HI/ITPOBaHI/Iﬂ),
MOJIY4CHUC U IPUMCHCHUC. BnusHue OeH3oia Ha OpraHu3M 4€JIOBCKaA.
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I'enernueckas CBS3b YIJIEBOJIOPOJOB

14

KoHnTponpHas paboTa (TeKyIuii KOHTPOJIb)

IIpupoaHblie MCTOYHMKH YIJIEBOAOPOAOB M HX NepepadoTka

15

[Tpuponanstii ra3. Ilomyrasie HedTsHBIE ra3el. HedTh 1 €€ mpoucxoxaeHue.
CrniocoOsI mepepaboTKu HEPTU: IEPErOHKA, KPEKUHT (TEPMUYECKUH,
KAaTaIUTUYECKUI)

16

[ponykTel mepepaboOTKN HEPTH, UX IPUMEHEHHE B IMPOMBIIUIEHHOCTH U B OBITY.
KamMmeHHbIH yrosb ¥ NPOIYKThl €ro nepepadOTKH. XUMUK-aHAIUTHUK

Pasnen 3. Kucioponacoaep:kamue oprannyeckue coenunenus (13 4.)

Cnuprel. Peno

17

[IpenenbHbIE OTHOATOMHBIE CIIUPTHL: METAHOI U 3TAHOJ, XUMUYECKOE
CTpoeHue, (U3NYECKUe U XUMUYECKIE CBOMCTBA (PEaKkIK C aKTUBHBIMU
MeTaJlJlaMH, TaJor€HOBOJJOpOIaMu, TOpeHHe), IpuMeHeHue. Boioponas
CBA3b. DU3HOIOrMYECKOE IEHCTBUE METAHOJA U 3TAHOJIA HA OPraHu3M
YEJI0BEKa.

18

MHOroaTomMHsbl€ CIIAPTHI: STHJICHIVIMUKOJIb U TJIMLEPUH, XUMUYECKOE CTPOCHHUE,
(u3nuecKkrue U XMUMHUYECKUE CBOMCTBA (B3aMMO/IEHCTBHE CO 1IETOYHBIMU
MeTaJlJIlaMH, KaueCTBEHHAs peakiysi HA MHOTOATOMHBIE CITUPTBHI).
@U3HOIOrNYEeCKOe IEUCTBUE HA OpPraHu3M 4desoBeka. [I[pumMeHeHne riovuepruHa u
STUJICHTJINKOJIS

19

®enon. CTpoeHne MoJieKyibl, (pU3nUecKre U XMMHYECKne CBOMCTBa (heHoa.
ToxcuuHOCTh (PeHOMNA, €T0 PUZHOTIOTHIECKOE ICUCTBHE
Ha opranu3M yenoBeka. [IpuMenenue denomna

Aabaernabl. KapoonoBbie Kucaotrbl. CiioxkHble 3GupbI

20

Anpaerunbl: GOpPMaITBICTH U allETATBIACTHI, XUMHYECKOE CTPOCHHE, (PU3NIECKUE
CBOIiCTBa

21

AJNbACTHIBI: XUMUYECKUE CBOMCTBA (PEaKIMH OKUCIICHUS] K BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), TTOJIYdCHUE U TPUMEHEHUE

22

OnHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIIOTHI: YKCYCHAsI KUCIIOTA,
XMUMHUYECKOE CTpoeHHe, (U3nIecKue CBOMCTBA. XUMUYECKUE CBOKCTBA (001Ine
CBOMCTBA KHCIIOT, peaKiys dTepuduKalmm), NoJydeHne u NpUMeHEHUE

23

CTeapI/IHOBaH " OJICMHOBAas KHCJIOTBI KaK IMPEACTABUTEIN BbBICIIUX Kap6OHOBI)IX
KHCJIOT

24

Mpr11a KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIIECC HCI;'ICTBHC. XHUMUK-
HUCCICO0BATCIIb

25

CrnoxHble 3(UPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢hupoB.

26

Kupbl kak MPOU3BOAHBIE TIUIIEPHHA U BBICIINX KApOOHOBBIX KUCIOT. [ naponus
KUPOB

Tema 3. YrieBoabl

27

VYraeBogpl:  cocTaB, KilaccMpHKanMs ~— yrieBoAoB  (MOHO-, JHM- U
noymcaxapuel). I'moko3a — mpocreimuil MoHocaxapuz. Ppykrosza kak
H30MeEp TIIIOKO3bI

28

Caxaposa — OpCACTABUTECIIb JUCAXAPUAO0B, TUAPOJIN3 CaXapO3bl, HAXO0KIACHNC B
nprupoac U NpuMEHCHUC. KanMﬁ.J'I " OEJUTHOJIO3a KaK MPHUPOAHBIC ITOJIMMEPhL

29

IIpakTtuyeckas padora Ne 2. CBoiicTBa pacTBOpa yKCYCHOM KHCIIOTHI.
brodapmaxummk

Paznen 4. Azorconepaxaiiye opranmyecKue coeTMHeHUs

Tema 1. AMUHBI. AMMHOKHCJIOTBL. Beakn

30

AMUHBI: METUIIAMUH — HpOCTCﬁMHﬁ npeaACTaBUTC/Ib aMUHOB: COCTAB, XUMHUYCCKOC
CTPOCHUC, (1)PI3H‘-I€CKI/I€ 1 XMMHYECKHE CBOMCTRBA (pCaKLII/II/I C KUCJIOTaMH U
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TOpEHUs), HAX0XKJACHHUE B IIPUPOJIC

31

AMUHOKHCTIOTBI Kak aM(OTEpHBIC OpraHYeCKue coequHeHus. Du3nueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT

32

CuHre3 nentuaoB. benku kak NpUpoaAHbIE OJIUMEPbl. XUMUYECKHE CBOMCTBA
OEJIKOB: TUAPOIIN3, JCHATYpPAIlHsl, KAaUeCTBEHHBIC PEaKIIMi Ha OCJIKH.

Pazge. 5. BoicokoMoiieKy/IsipHbIE COeUHEHUSI

Tema 1. Ilmacrmaccnl. Kayuyku. Bosiokna

33

OCHOBHBIE TIOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD NMOJUMEpPU3alliU, CPEAHSA MOJIEK YIS pHAs
Macca. OCHOBHBIE METObl CHHTE3a BHICOKOMOJICKYIISIPHBIX COCTMHEHUMN —
nojauMepusanusa 1 nojmkonaeHcanusd. [Inacrmaccel. HatypanbHbiii u
CUHTETHUYECKHE KaydyKd. BoJOKHA: HaTypaibHbIE, UCKYCCTBEHHBIE,
CHUHTETUYECKHE

34

KoHnTponbHas paboTa (IpoMeKyTOYHbINH KOHTPOJIb)

UTOro

34
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEM [TPOI'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
10 YYEBHOMY IPEJMETY
«XHUMMUS»
(0a30BbIil ypOBEHbD)
11 KJIACC

Ne
ypoka

Pa3nen/Tema ypoka

Koa — Bo
JacoB

Pa3nen 1. Teopernueckne ocHoBbl xumuu (13 4.)

Tema 1.Ctpoenue atomoB. [lepuoanuecknii 3axon u [lepuoguyeckasi cucreMa XUuMHUYECKHX

asemeHTOB /.. MeHaeneeBa

Xumnuecknil 3neMeHT. AToM. CocraB aToMa, U30TOMBL DIEKTPOHHAs 000JI0YKa.
DHepreTuvecKkue ypoBHH, IOAYPOBHU. ATOMHBIE opOUTaH, S-, p-, d-, f-
AJIEMEHTHI

[lepnonnueckuil 3akoH u Ilepuonnueckas cucrtema XUMu4eckux snemenTos JI. M.
MenneneeBa. CBsI3b C COBPEMEHHOM TEOpPUEH CTPOCHHUS AaTOMOB. 3HAYEHHUE
MEePUOJUYECKOr0 3aKOHA M CUCTeMbl XUMu4eckux anemeHtoB J[.M. MeHneneeBa B
pPa3BUTHH HAYKH.

Bxopsimmas muarnocrudeckast padora

Tema 2. Ctpoenue Beuecrsa. MHOrooopasue Beuiecrs

Crpoenue BemiecTBa. XHMHUecKas CBsi3b. Bunpl (KoBajieHTHasi HeMoOJsipHAs U
MOJISIpHAs, HOHHAS, METAJUTMUECKAsi) 1 MEXaHW3MbI 00pa30BaHUsI XUMUYECKON CBS3H
(oOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b. BaaeHTHOCTS.

[Tonsitue o qucnepcHbiX cucremax. Mcrunueie pactBopsl. KonmnuecTBeHHbIE
XapaKTEePUCTUKU PacTBOPOB (MaccoBast 10JIsl BEIIECTBA B PaCTBOPE)

XUMHK-HUCCIEI0BATEND

Knaccuduxkarus Heoprannueckux coennueHnid. HomeHkmaTypa HeopraHmuecKux
BEIIECTB

Tema 3. XumMuieckue peakuuu

Xumunueckas peakuus. Kimaccudukanys XuMUYeCKUX peakuii B HEOPraHu4eckon u
OpPraHUYECKOM XUMUU. 3aKOH COXpaHEHHS MacChl BELIECTB; 3aKOH COXPaHEHHUS U
MIPEBPAIICHUS SHEPTUHU NPH XUMUYECKUX PEaAKIIHIX

CKOpOCTh peakiiy, ee 3aBUCUMOCTh OT pa3inuHbIX (hakTopoB. OOpaTHMbIe
peakuuy. XuMU4Yeckoe paBHoBecue. D@akTopbl, BIUSIOUIME HA COCTOSIHUE
xumudeckoro paBHosecus. [Ipunmun Jle [larense

10

DnexTponuTHieckas nuccounanus. CuiabHbIe U cradble 3MeKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasA, HEHTpanbHas, menoyHas. BomgopoaHbrit
nokasareiib (pH) pactBopa

11

[IpakTtrueckas padbota Ne 1. BnusHue paznuuHbiX GaKTOpOB Ha CKOPOCTh
XUMUYECKON PeaKuu

12

OKHCIIUTEILHO-BOCCTAHOBUTEIBHEIC PpCaKknnu. Peakuuu nonsoro oOMeHa B
OpraHI/IquKOﬁ 151 HeOpraHH‘leCKOﬁ xumuH. [loHstue 00 9JICKTPOJIN3C PACIIJIIABOB U
PacTBOPOB COJIEH. HpI/IMeHeHI/Ie DJICKTpPOJIN3a. XHMHUK-3KOJIOT

13

KonTpospHast paboTta (TeKyluii KOHTPOJIb)

Paznen 2. Heopranuueckas xumus (17 4.)

Tema 1. MeTanabl

14

Meraisl. [lonoxenne meramioB B [lepuoanueckoi cucteMe XuMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK AaTOMOB METAILIOB.
Oo6mue ¢puznyueckre CBOWCTBA METAIIOB
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15 DIEKTPOXUMHUYECKUH Psi/i HANpsKEHUH MeTayuioB. O0mue crnocoObl MoJIydeHus 1
MetaioB. Koppo3us meramioB. CiocoObl 3alIUThl OT KOPPO3HH.

16 OOm1ast XxapakKTepUCTUKA METAIUIOB IIaBHBIX oarpynn (IA-rpynma, 1
ITA-rpynna) [lepuoanueckoil cucTeMbl XMMHUECKHUX 3JIEMEHTOB

17 Amomunuii. AM(pOTEepHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMHHHUS 1

18 OO01as XxapakTepUCTUKa METAIJIOB M0O00YHbBIX noArpymn (b-rpymm) 1

[Teproauyeckoil CUCTEMBI XUHMUYECKUX JJIEMEHTOB: ME/lb, IUHK, XPOM, KEJIE30.
Baxkneiimme coeqHeHNsT METaUIOB (OKCHJIBI, THUIPOKCHUJIBI, COJIN).

19 [Ipaktuueckas padora Ne 2. Perienue skcriepuMeHTaNbHbIX 33Ja4 110 TEME 1
«Meramsl»

Tema 2. HemeTa bl

20 Hewmeramnel. [lonoxenne HemeTtamwios B [leproanyeckoi cuctemMe XMMHYECKUX 1
anemenToB J[.M. MenpeneeBa u 0coOOEHHOCTH CTpoeHUs: aToMOB. Dusnueckue
CBOMCTBA HEMETAIIIOB

21 AJIOTpOIHSI HEMETAIUIOB (Ha MpUMepe KUCIOpoa, cepbl, hochopa u yriaeposa) 1
22 XUMHUYECKHE CBOMCTBA rajoreHoB. OKCUALI TaJIOT€HOB 1
23 XuMH4YeCcKue CBOMCTBA cepbl. OKCUIBI CEPBI 1
24 XuMuueckre cBoucTaa azora. OKcUIbI a30Ta 1

1

25 XUMHUYECKUE CBOMCTBA BAKHEHTITNX HEMETaLIOB (docdopa, yriepoaa u KpeMHHUs).
OKcHuIIBI HEMETAILIOB

26 Kucnopoacoaepxkaiue kuciotsl. BogopoaHble COEIMHEHUSI HEMETAIIIOB

27 Kucnopoacoaepxkaiue kuciotel. BogopoaHble COEIMHEHUST HEMETAIIOB 1
28 [TpakTrueckas padora Ne 3. Penienne sKkCiepuMEeHTATBLHBIX 3a/1a4 110 TEME 1
«HemeTtamisi»
Tema 3. CBsI3b HEOPraHN4YeCKNX U OPraHUYECKUX BellecTB
29 Heoprannueckne n opranndeckue KUCIOThl. HeopraHnueckne u opraHu4eckue 1

OocHOBaHUS. AMGOTEpHbIE HEOPraHUUECKHUE U OPraHUUYECKHE COCTUMHEHUSI.
['eneTnyeckas CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

30 HNnxenep-xumMuk 1

Paznen 3. Xumusi v :xu3Hb (4 4.)

Tema 1. XuMus 4 ;KU3HL

31 Ponbs xumuu B obecrieueHuN AKOJIOrMIECKOM, SHEPreTHUYECKOW U MMUIIEBOM 1
0€30MacHOCTH, pa3BUTHH MEAUIMHBI. [IoHATHE O HAYYHBIX METOJaX MTO3HAHUS
BEIIECTB M XUMUYECKUX PEAKITHi.

32 [Ipencrabnienus 06 00X HAYYHBIX TPUHIIUAIIAX IPOMBIIIJICHHOTO TOTYYSHHS 1
BOKHEUIIIUX BEIICCTB (HAa MpUMepax MPOM3BOCTBA aMMHUaKa, CEPHOU
KHCJIOTBI, METAHOJIA)

33 UYenoBek B MUPE BELIECTB, MATEPUAJTIOB U XUMUYECKUX peakiuii. bertoBas 1
XUMUYECKasi TPAMOTHOCTh

34 HroroBas koHTposIbHAs paboTa 1
UTOro 34

IIpn peanuzanum HOporpaMMbl BO3MOYKHO HCIOJB30BAHUE CIEIYIOIIUX DJIEKTPOHHBIX
oOpa3oBaTeNnbHBIX pecypcoB (B cooTBeTcTBUH ¢ [lpukazom Munnpocsemenus Poccuu ot 18.07.2024
N 499 "OO6 yrBepkaeHUU (eaepalbHOTO TepeuHsl 3JIEKTPOHHBIX OOpa30BaTENIbHBIX PECYPCOB,
JOTYIEHHBIX K HCIOJIb30BAHUIO IIPH pEAM3allid HMEIOUIMX TOCYJapCTBEHHYK aKKpPEAUTALUIO
o0pa3oBaTeNbHBIX MPOTPaMM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeJHEero oOILIero
oOpa3zoBanus"):
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IlepedeHb 21eKTPOHHBIX 00pa30BaTe/BLHBIX pecypcoB (aanee - JOP), 1omymeHHbIX K HCIIOIb30BAHUIO IIPH PeaTu3anun
00s3aTe/1bHON YacTH 00111e00pa30BaTE/IbHOI IPOrPAMMBI CPe/IHEro 0011ero 00pa3oBaHus

Ne HaunmenoBanue Kparkoe onucanmne 3JieKTpPOHHOI 0 IIpaBoobiagarens Kaacce, nust koroporo
n/n 3JIEKTPOHHOI' 0 0o0pa3oBaTeIbHOrO0 pecypca (BKJII04ast 3JIEKTPOHHOI' 0 pa3paloTaHn
00pa30BaTeILHOIO CTPYKTYPY, NpeAMeTHOe Coep:KaHne H o0pa3oBaTeILHOIO pecypca 3J1eKTPOHHBII
pecypca, cCocTaBuTeNIb MeTaJaHHbIe, MO3BOJISIIONINE (HauMeHOBaHUe o0pa3oBaTe/IbLHbIH
(cocTtaBuTEIN) OHO3HAYHO HICHTH(PUIHPOBATH OPUIMYECKOro JuIa Jubo pecypce
3JIEKTPOHHOI' 0 3JIEKTPOHHBI 00pa3oBaTe1bHBIH bammnus, nms, 0T4ECTBO
00pa3oBaTeJIbHOI0 pecypc) (npu HaTU4Ynu) GPU3NUECKOTo
pecypca JINIA, KOTOPOMY B
YCTaHOBJIEHHOM
3aKOHOAATEJHCTBOM
Poccuiickoii @enepanun
MOpsI/IKe MPUHAIEKAT
HCKJIIOYHTEJILHOE MPABO HA
3J1eKTPOHHBIM
o0pa3oBaTte/ibHbIi pecypc)
EctecTBeHHBIC HAYKH (IIpeiMeTHasi 00J1aCTh)
Xumus (YueOHbIN NpeaMer)
1 Xumus 10 kmace VYpoku 1o yuedbHomy npeamery " Xumus" OI'AOY AIIO "Axkanemust 10
Munnpocsemienus Poccun"
2 Xumus 11 kmace VYpoku no yuebnomy npeamery " Xumus" OI'AOY AIIO "Axkanemus 11
Munnpocsenienus Poccun"
3 A cnam EI'D. Xumus D0P "4 cnam EI'D. Cpennee obiiee AO UznarenbcTBO 10-11
(MOmyNB TIO pelIeHuo obpazoBaHue. Y4eOHbIN MOIYJIb 1O "[Ipocsemnienue"
TPYZAHBIX 3a7a5) PELICHHUIO TPYHBIX 3a/IaHUH 110 Y4eOHOMY
npeamety "Xumus". 10-11 kmacesr". AO
NznarensctBo "[IpocBenienue”
4 JlomarnHue 3a1aHus. O0P "lomamaue 3ananusi. Cpennee AO HznarenscTBO 10-11
Xumus obmmee obpazoBanne. Xumus'". 10-11 "[Ipocsenienue"”
kaacc. AO UznarensctBo "lIpocBemenue”
5 Tpenaxep "O0nako Tpenaxep "Oo6mnaxo 3nannit". Xumus. 10 000 "Owuzuxon Jlad" 10
3Hanui". Xumust. 10 kinacc. OO0 "dwusukon Jlad"
KJ1acc
6 Tpenaxep "O0nako Tpenaxep "O0naxo 3nanuit". Xumus. 11 000 "®wuzuxon Jlad" 11
3Hanuit". Xumus. 11 xitace, OO0 "dusukon JIad"
KJ1acc
7 Tpenaxep "O06nako O0P coxepxut ciaenyromue 1ekTponusie | OO0 "®uznkon Jlad" 10
3HaHui". Xumus. 10 00pa3oBaTeIbHBIE PECYPCHI: ) ONIOPHBIE
kiacc (yriyOJieHHbIN KOHCTIEKTHI (TIPEICTaBIISIIOT COOOI
YPOBEHB) KOHIIEHTPUPOBAHHYIO TEOPHUIO ""HA OJTHOM
craiine" mo Temam npeamera); 0)
CaMOCTOSATEIIbHBIE PAOOTHI (CozeprKat
HMHTEPaKTHBHBIE 331aHU C
ABTOMATHYECKOH MPOBEPKONA); B)
KOMIUIEKT TEMaTHYECKUX KOHTPOJIBHBIX
paboT; T) BUpPTyaIbHBIE Ta00paTOPHBIC
pabotsl. Comepxkanne DOP cooTBeTCTBYET
tpedoBanusiM ®I'OC COO u ®OIT COO ¢
yaeToM ¢eneparbHOM MPOrpaMMBl
BocnuTaHus 1 KoHuenum npenopaBaHus
xumun. OTOOp U TOCTIeNOBATETHHOCTD
M3Y4YEeHUS] MaTepHaja COlepKaHuUs
COOTBETCTBYIOT (peepanbHOil padboueit
MporpamMMe OCHOBHOT'O OOIIETO
oOpa3oBanms peamera " Xumus'"
(yrmyOIIeHHBIH YPOBEHB)
8 Tpenaxep "Obxaxo DO0P comepxut ciaenyromue 1ekTponusie | OO0 "duznkon JIad" 11

3HanHni". Xumust. 11
kiacc (yriryOsieHHBIN
YPOBEHB)

00pa3oBaTeIbHBIEC PECYPCHI: @) ONOPHBIE
KOHCHEKTHI (TIPEICTaBIISIOT COOO0i
KOHLICHTPUPOBAHHYIO TEOPHIO "Ha OTHOM
craiine" mo Temam npeamera); 0)
CaMOCTOsITEIbHBIE paboTHI (coaepkaT
WHTEPAKTUBHBIC 331aHUS C
ABTOMATHYECKOH MPOBEPKOii); B)




KOMIUIEKT TEMATHYECKUX KOHTPOJBHBIX
paboT; T) BUpTyallbHBIE JTa00paTOpHBIE
pa6orsr; 1) Bapuant KM EI'D.
Conepxanne JOP cooTBETCTBYET
tpedoBanusiM PI'OC COO u ®OIT COO ¢
y4eToM (enepaibHO mporpaMmbl
BocHUTaHus ¥ KOHIEMIUK NpenoiaBaHust
xuMur. OTOOp U MOCIIeI0BATENLHOCTh
W3yUCHHs] MaTepuasa ColepiKaHusl
COOTBETCTBYIOT (heziepabHOi paboueid
[IpOrpaMMe OCHOBHOT'O O0LIEro
obpa3zoBanus npenmera "Xumust'"
(yriyOseHHbIH ypOBEHB)

Hudposoii kype
"Xumust. YTiryOsneHHbIN
ypoBens" 10 kiacc

udporoii kypc paspadboraH B
cootBeTcTBHU ¢ DenepaabHbIMU
rocyIapCTBEHHBIMU 00pa30BaTEIbHBIMH
craHaapTamu, henepasbHbIMU OCHOBHBIMH
00pa30BaTeIbHBIMU POrPAMMAMHU U
YHHBEPCATbHBIM TEMATHICCKUM
KITacCU(DUKATOPOM JIJIsl HCTIONTB30BAHHSI
NPH Peanu3alifii YacTu
0011e00pa3oBaTENBHON MPOrPaMMBI,
(dbopMupyemMoi ydacTHUKaMU
00pa3oBaTeIbHBIX OTHOIICHUH 110
npeamery "Xumus. Y riryOIeHHbIN
ypoBeHb'" (cpenHee odiee oopa3oBaHue,
yriyOJIeHHBIH YPOBEHb)

OIr'AOY IO "Axkanemus
Munnpocsemienus Poccun"
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10

Ludposoii kypc
"Xumus. YriryOaeHHbIH
yposenn" 11 kmacc

udposoii kypc pazpabotaH B
coorBercTBuM ¢ DenepanbHbIMU
rocyJapCcTBEHHBIMH 00pa30BaTeIbHBIMU
cTaHJapTaMy, (enepaibHBIMU OCHOBHBIMU
00pa3oBaTeIbHBIMU IPOrpaMMaMHt 1
YHHUBEPCAIbHBIM TeMaTHYECKUM
KI1accU(pUKaTOPOM ISl HCHIONIB30BAHUS
IPH peau3aliy YacTu
00111e00pa30BaTENBFHON MPOrPaMMBI,
(dhopMupyemoi yuacTHUKaMU
00pa30BaTeIbHBIX OTHOLICHUH 1O
npeamMety "Xumust. YTiryOneHHbI
ypoBeHb" (cpenHee oliee o0pa3oBaHue,
yIITyOJICHHBIN YPOBEHB)

OI'AOY IO "Akanemus
Munnpocsemienns Poccun"

11
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