MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUMCKOM ®EJEPAIIUU
MuHuCTEpCTBO 00PA30BAHUS, HAYKH U MOJIOJE€KHOMN MOJTUTUKH
Kpacnoaapckoro kpas
Ynpasienue o0pa3oBaHusi AAMUHUCTPAIUN MYHUIMIIAJIbHOT0 00Pa30BaHUS
ropoa ApmMaBup
MBOY - COILI Ne 14

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
pykxoBoaurens [IIMO yuureneit 3aMECTUTEINb IUPEKTOpa o YP  nupekTop
€CTECTBEHHO-HAYYHOTO LIMKJIA, Ocunsau K.B. Cumun A.C.
¢usuueckoit kynbrypsl, OB3P, IIporokos Ne 1 [Ipukaz Ne 495/2.4.3
Tpyza (TEXHOJOTHUH), oT «30» aBrycra 2024 r. oT «30» aBrycra 2024 r.
My3bikd 1 130

3yesa C.B.

[Tporokomn Ne 1
oT «29» aBrycra 2024 r.

PABOYAS ITPOT'PAMMA
(Unentudukarop 418859)

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

115 ooyuarommmxest 10 — 11 ximaccoB

ropox Apmasup, 2024



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deneparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEBHONW TPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHBIE MPOrPaMMbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUsS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHust GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeNOBeKa, a TaKKe SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xXuMuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeuu(PUKH HAyKM XUMUHU, €€ 3HAueHus B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1eaed M MPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE Kak O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIIOBUEM YCITEIITHOTO
Tpyda M XKHU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XHMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA HA pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootrBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMUA CPEIHETO OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJIOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisomuM  IpeaMeTa  «XHUMHS»  SBIAIOTCA 0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOI HAYKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4Yeckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHW4YecKask XUMHS» CcPOpMHpOBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHMX U  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 HU3ydyaeMblXx B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckOor XWMHUU TNOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[Tox HOBBIM yriaoMm 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromie 10 0OBIACHSIONICH U MPOTHO3UPYIOIEH.



Envnas cucreMa 3HaHHMK O BaXHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
IIEMEHTAMHU COJEP)KAHMSI, WMEIOIIMMU KYJIbTYPOJIOTHYECKUA W IPUKIAIHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEeHIeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XWUMHS»  JAAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uieH, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJIHBIX SBJICHUNA MyTEM OSKCHEPUMEHTA H
pelIeHUs TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMHM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodsieM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
oOyJaroluxcsl MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaroT (hopMHpoBaHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHUCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHaiu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero o0pa3oBaHusi, P OMPEICICHUN
COJIEPKATEIbHOM XAPAKTEPUCTUKHU LEJIed W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJAMYECKOW TOYKHM 3pPEHUsl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJSIMU H3Y4YEHUsS Ipeamera
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU



JeKaT KIKYEBbIC MOHATUA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOIUMBIX [UIsl HPUOOpETEHUs
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OKCIIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
0e301macHOro oOpaInieHus ¢ BeIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIlIed CTEHNeHH OTAAETCA  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHHusd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKIUMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHMSIMU aKTUBHOT'O IOJIyY€HHs 3HAHUN U NMPUMEHEHHS UX B pealbHOM KU3HU
JUISL peIIeHUs] MPAKTUUECKUX 3aj1au.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, Kak:

ajanrtanus 00y4arolmMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre 'y OOy4aroUMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI pa3jIMuHbIX BHJOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHPOpMaLIUH,
HEOOXOAUMBIX [JIsl MPUOOPETEHUsl OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B T[IO3HAHWUM XHMHH, a TaKXe JJs OLEHKH C [O3ULUi
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaroIMXCs: CIOCOOHOCTH CAMOCTOSITEIHLHO MMPUOOPETATh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH(DOPMAIIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOpPMAIIMK XUMUYECKOTO COJIEPIKaHNUS;

(opMUpOBaHKE U PA3BUTHE Y OOYUYAIOLIUXCS ACCOLUATUBHOIO U JIOTHYECKOTO
MBILUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJIMMbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIACHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcsi YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUSI K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl TPUHSTUS TPAMOTHBIX pEUICHUNU B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM IIaHe cpenHero ooOImero oOpa3oBaHUs MPEAMET «XHUMHSI
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIE
PEAMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NI0JI0keHUs. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPAILICHUIO OPraHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKUCJIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metunOytaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TMpPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINAH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKME U XMMHMUYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHHUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAICKALIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
TaJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U STUICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouvl. DOpMaNBIErWJA, aleTAIbIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KAapOOHOBBIX KuciaoT. [‘maponus
cloHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buongoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJCWUCTBHE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia U
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IPOBEICHUE, HAONIOJCHUE U ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
MPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIK MPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJIOZICHUE U ONMKMCAHUE JTEMOHCTPALIMOHHBIX OMBITOB: A€HATypalusi OJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSAST MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
HOJIMMEPU3ALIHS U MTOJIMKOHCHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
KAay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMBbIE, TOILIMBO,
pECypCHI.

TexHOonorusa: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeleNieHusl 3JIEKTPOHOB MO OpOUTalisiM B aToMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEHIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. OHbI: KATHOHBI U AaHUOHBI.



BemiectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOE€HUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHMHHM. 3aKOH COXPAHEHHUsS MAacChl BEUIIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMUUECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnumn Jle Ilarense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabiui «Ileproguyeckas cucrema XxuMudeckux sjaeMmentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECIECHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETBI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBAsI
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEKTPOXUMHUYECKUI PSJI HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB WU MX MPEBPAILCHHI:
U3y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa MU 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ KM3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yI0OpeHwus.

XuMus W 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydyeHUH OOmend u
HEOpraHu4ecKor xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIH (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaTBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWN
HA BA3OBOM YPOBHE CPEJIHEI'O OBHIET'O OBPA3OBAHUA
PaGouas mporpamma chopmupoBana ¢ yaeToM paboueit mporpaMMbl BOCITUTAHU.

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCSl IPOrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbiM). HaydHo-meToauueckold OCHOBOM — AJis
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs IpeaMeTa «XHMHS» Ha YpPOBHE CpPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIONINE!

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH
LEJIX ¥ CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS IpeaMeTa «XHUMHS» JOCTUTAOTCS B
€IMHCTBE Y4eOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJeaJlaMHd POCCHIMCKOr0 Tpa)kIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE peE3ynbTaTbl OCBOCHUA MHpeaMeTra «XUMHs»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U ITPABONIOPAJIKY;

IIPEICTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN yYEOHBIX W IMO3HABATEJIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoieHus TpaBuil 0€30MacHOTO OOpalleHHsl ¢ BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCTEACTBUNA W HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4e€OHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHUH IPAKTUYECKUX 3adad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYa U pe3yabTaTaM TPYAOBOU JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIONB30BAHUA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JESATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKaroIeM MHUpPE KaK O €IMHCTBE MPHUPOALI U YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpHI, PEHICHUU TI00aTBHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpa)XKaroluue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIieJOBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUEOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMo3HaBaTeJbHbBIMH
AEUCTBUSIMM

1) 0a30Bble JJOruvYecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KIACCUPUKAIIMU BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKLHnii;

dbopMyIMpOBaThH MENU U 3a/1a41 UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI [T (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3UyHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMeTHble ((usnueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 0OCYKJAa€MOM TEMBbI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATHh BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CY)K/ICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jiaraéMblid aJroput™m ACHCTBUN mpu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHHM B TIO3HAHHM SIBICHUI



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TMOHATHA (XMUMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA INPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COEAUHEHNN;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEeaKLui,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPTaHUYECKUX BELIECTB Ul WUIKOCTPALUA UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Taxkxe NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalbIerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULVH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIE U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(Th, NTPHUPOIHBIM Ta3, Yrojib), CIOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiMu 10 M3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAaHWW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, MPEACTABISATH pPE3yJbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEACTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPraHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHHS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTHUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJIUTUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
pU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHHUH U 0€30IMaCHOM HCTOJb30BAaHUM BAKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJE€HTHAs, MOHHAS, METAJUINYECKasi, BOJOPOHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpPEACTIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX »3JIeMeHTOB |—4 mnepuogo Ilepuoguueckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoib3ys MHOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHUYECKUX eMeHTOB [l. 1.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENECHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHUS C HCIOJIb30BAHHEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((ekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHs] MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM ¥ J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATH XHMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIK, IHTEepHET U ApYTrHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

BocnurarensHblin IMoTCHOUAJI IIPpCAMCTA «XUMUSI» pPCAIN3yCTCA 4CPC3:

® MakCHMaJbHOE HCIOJb30BAaHUE BOCIUTATENBHBIX  BO3MOXKHOCTEH
COJlepKaHUsl y4eOHBIX NpPeAMETOB Il (OPMHPOBAaHUA y OOyYAIOIIMXCA
POCCHUHCKHUX TPaJAUIUOHHBIX TyXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYpPHBIX
[IEHHOCTEH, POCCUHUCKOTO MCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO
MPOCBEIICHHS; MOM00pP COOTBETCTBYIOIIETO COAEPKAHUS YPOKOB, 3aJaHHA,
BCIIOMOTaTENbHBIX MaTepUajoB, MPOOIEMHBIX CUTYAIIUH ST OOCYKICHHI,

® YCTAHOBJICHHE [TOBEPUTEIHHBIX OTHOIICHUN MEXAY YYHUTEIEM U €ro
YUYEHUKAMH, CHOCOOCTBYIOIIMX TO3UTHUBHOMY BOCHPUSITHIO OOYyYarOIIUMUCS
TpeOOBaHMI ¥ TPOCHO YUHUTENs, MPUBICYCHUIO UX BHUMAaHUS K 00CyK/1aeMOM Ha
ypoke uHpopMalnuu, aKTUBU3aLMU UX [TO3HABATEIbHOM 1EATEIbHOCTH;

® MOOYXJEHUE IIKOJbHUKOB COOMIOaTh Ha YPOKE OOIICTPUHSTHIC
HOpPMBI TOBEJEHUS, IMpaBujia OOIIEHUd CO CcTapmuMu (YYUTEIsIMU) U
CBEpCTHUKAMH  (IIKOJHHUKAMHU), TPHUHLUINBI  Y4eOHOM  JUCIHUIUIMHBI U
camMOOpTraHu3allny;

® TpUBJICYCHHE BHHUMAHHUA UIKOJBHUKOB K IIEHHOCTHOMY acCIEeKTy
U3y4aeMbIX Ha YpOKax IMPEIMETOB, SIBICHUM W COOBITUH, WHUIUUPOBAHUE
0OCY>KI€HHM, BHICKAa3bIBAHUN CBOETO MHEHMsI, BIPAOOTKH CBOETO JINYHOCTHOTO
OTHOILIEHUSI K U3y4aeMbIM COOBITHSIM, SIBICHUSM, JIULIAM;

® HUHHUIMHUPOBAHHE €€ OOCYXJCHMs, BBICKAa3bIBAHUA OOYYAIOIIUMHUCS
CBOETO MHEHHUS TI0 €€ TIOBOTY, BEIPA0OOTKH CBOETO K HEl OTHOIIICHUS;

® UCIOJB30BAaHWE  BOCIHUTATENBHBIX  BO3MOXKHOCTEH  COAEpKaHUS
y4eOHOro MpeaMeTa depe3 JEMOHCTpAIHI0 AETSIM MPHUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO TOBEACHMS, MIPOSABICHUS YETIOBEKOIIO0US 1 T00pOCepAeUHOCTH,
yepe3 Mmoadop COOTBETCTBYIOIIMX TEKCTOB JJIsi YTEHHUS, 3aJay JJs pelIeHHs,
npOoOJIEMHBIX CUTYalUH A1 OOCYKJEHHS B KJIacce;

® IPUMEHEHHE HAa ypOKE HMHTEPAKTUBHBIX (OpM pabOThl 0OYyHAIOIIUXCS:
UHTEIJIEKTYaJIbHBIX ~UIpP, CTUMYJHPYIOLIUMX IO3HABaTEJIIbHYI0 MOTHUBALUIO
IIKOJIbHUKOB; JIUCKYCCHI, KOTOpbIE€ Jal0T OOYy4YarolUMCsi BO3MOXHOCTb
IPUOOPECTH ONBIT BEIEHUS KOHCTPYKTUBHOIO IMAJIora; rpynnoBoi paboThl WK
paboTel B 1mapax, KOTOpbIE Yy4aT UIKOJBHHUKOB KOMaHAHOM pabore W
B3aMMOJIEHCTBUIO C IPYTUMHU JIETbMU;



e BKJIIOYEHHWE B YPOK HWIPOBBIX MPOLEAYP, KOTOpPBIE I[OMOIarOT
NoAACpKaTb MOTHUBAIMIO JETEH K TOJYYEHUIO 3HAHUW, HaIAKUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILICHHWH B KJIacCe, IOMOTal0T YCTAaHOBIICHUIO
no0poskenaTeabHOM aTMocdephl BO BpeMs ypoKa.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos
Ne HaumeHoBaHue pa3ieioB duekTpoHHbIe (L POBbLIE)
Konrpoabnsie | IlpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipeamer oprannveckoit
11 xumud. Teopust cTpoeHUs 3 POl
' OPraHUYEeCKUX COCTMHEHUHN https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. bytneposa
[Ipenmer oprannyeckoit
12 xumun. Teopus cTtpoeHust 3 POLI
' OPraHN4YeCKUX COCTUHEHUHN https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. bytneposa
Hroro no pazgeny 6
Pa3nea 2. Yriesogopoabl
21 [IpenenbHbIe YrieBOAOPOIbI ) POl
’ — aJIKaHbI https://resh.edu.ru/subject/lesson/6151/start/149993/
Henpenenbabie
2.2 J1e11)3oII OpPO/JIbI: aJTKEHBI 6 1 POl
' YIICBO/OPOABL : https://resh.edu.ru/subject/lesson/5412/start/212563/
AJKaIMEHBI, ATTKUHBI
)3 ApomaTtnueckue ) POII
' YIJI€BOIOPOIBI https://resh.edu.ru/subject/lesson/4775/start/150494/
IIpupoaHbie HICTOYHUKHU
prpoa POIII
24 YIJIEBOJAOPOAOB U UX 3 1

nepepadoTka

https://resh.edu.ru/subject/lesson/6148/start/170461/




Hroro no pazgeny 13

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Cruptel. Genon 3

POIII
https://resh.edu.ru/subject/lesson/4769/start/150550/
POIII
https://resh.edu.ru/subject/lesson/5727/start/150577/

39 Anbneruasl. Kap6oHoBbie 7 POl
' KUCHOTHL. CIIOKHBIE AHUPHI https://resh.edu.ru/subject/lesson/4776/start/150604/
POIII
33 3 1
YTIeBOlE https://resh.edu.ru/subject/lesson/6150/start/ 150687/
Hroro no pazueny 13

Pa3znen 4. A3oTconepkamue OpranHunyecKkue coeIuHeHus

41 AMUHBI. AMUHOKHCIIOTEL. 3 POIII
' benxn https://resh.edu.ru/subject/lesson/4743/start/150742/
Hroro no pazneny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA

51 ITnactmaccel. Kaydayku. ) PoOII
’ Bosokna https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB 37 )

[10 ITIPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumenoBanme pa3jaesioB dueKkTpoHHbIE (LN (POBbLIE)
Konrpoabnsie | IlpakTHyeckue
n/n U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToMOB.
[lepunonnueckuii 3aKoH U
1.1 [lepuoauueckas cucrema 3
XUMUYECKUX AIIEMEHTOB /.
N. Menneneesa
12 Crpoenue BemecTna. 4 POl
' MHoroo6pasue BelecTB https://resh.edu.ru/subject/lesson/5581/start/151081/
1.3 XHUMHYECKUE PEAKIUU 6 1 1
Hroro no paszneny 13
Pa3nes 2. Heoprannyeckasi XuMust
POl
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 Merauibl 6 1
POl
https://resh.edu.ru/subject/lesson/5814/start/151239/
2.2 Hewmeranns 9 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OPraHUYECKHX BEIIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUs U )KU3Hb 4 PoII




|

https://resh.edu.ru/subject/lesson/3504/start/151485/

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmet oprannyeckoit
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

POIII
https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoenus
OpPraHUYECKUX COCIMHEHUN A.
M. bytiepoBa, €€ OCHOBHBIE
TTOJIOKEHUS

POIII
https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpencraBnenue o
KJIacCU(PUKAIMKA OPTaHUYECKUX
Belects. Homenkiarypa
(cuctemaruueckas) u
TPUBHAIIbHBIC HA3BaHUSA
OpPraHUYECKUX BELIECTB

AIKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAax

POIII
https://resh.edu.ru/subject/lesson/6151/start/149993/

MeraH u 3TaH — NpocTenIIe
MPEICTAaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

POIII
https://resh.edu.ru/subject/lesson/5412/start/212563/

OTHIIEH W IPOIIHIIEH —
MPOCTEUIIINE MPEJICTABUTETN
AJIKEHOB




[TpakTuyeckas padora Ne 1.
«IlonydeHnue sTuneHa u
M3Yy4YEHUE €ro CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTuinoyraaueH-1,3.
[ToyueHne CHHTETUYECKOTO
Kay4dyKa 1 PEe3UHBI

POIII
https://resh.edu.ru/subject/lesson/4775/start/150494/

10

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH PSI.
AlleTUIeH — NPOCTEUIIHI
MPEACTaBUTENh AIKHHOB

11

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peakiuu

12

Apenbl: OEH30J1 ¥ TOJIYOI.
TOKCHYHOCTH apEHOB

POIII
https://resh.edu.ru/subject/lesson/4775/start/150494/

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOOB,
NPUHAICKAINX K Pa3TUYHBIM
KJlaccaM

14

IIpupoaHbIE HICTOYHUKHU
YII€BOAOPOAOB: IIPUPOIHBIN
ra3 1 NoINyTHbIe HEPTAHbIC
rassl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu

POII
https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€




nepepadboTKu

16

KonrponsHas pabora no
paszaeny «YTJIeBOAOPOIbI

17

[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: METAHOJ U 3TAHOJI.
Bonopoanas cBsi3b

POIII
https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIIMLIEPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

POIII
https://resh.edu.ru/subject/lesson/5727/start/150577/

20

Anpaeruapl: GopMabaeTuI 1
aleTanpIerun. AneTod

POIII https://resh.edu.ru/subject/lesson/4776/start/

21

O/HOOCHOBHBIE IIPE/IENIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHas U YKCyCHas

22

ITpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBASI
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

24

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE

POII
https://resh.edu.ru/subject/lesson/5952/start/150631/

25

CrnosxHble 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHCIOT. ['Maponu3 CllosKHbIX




3¢upoB

26

ZKupsl: runposnus,
pUMEHEeHHEe, OMOJIOTHYecKas
POJIb JKUPOB

27

VrieBoasl: COCTaB,
knaccudukanus. BaxHeitmme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

POIII
https://resh.edu.ru/subject/lesson/6150/start/150687/

28

KanMaJ'I U O CJIII0J103a KaK
IIPpUPOAHBIC ITOJIUMEPBIL

29

KoHntposbHas pabota mo
pazneny
«Kucnopoaconepxamye
OpraHUYECKUE COCTMHCHUS»

30

AMMHBI: METUJIAMWH W aHWJINH

31

AMHWHOKHCIOTBI KaK
am(oTepHbIe OpraHNYECKHe
COCJIMHCHHS, UX
OHOJIOTHMYECKOE 3HAUCHHE.
Ilenrtuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMUS

POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

34

OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX

POIII
https://resh.edu.ru/subject/lesson/6095/start/150823/




coequHeHui. [ImacTMmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTelbHbIE
pecypcbl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DIIeKTpOHHAasE KOHPUTYpaIus
aTOMOB

POIII
https://resh.edu.ru/subject/lesson/6479/start/150989/

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nx CBS3b C
COBPEMEHHOM Teopuen
CTPOCHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX
2JIEMEHTOB U UX COCJMHEHUM 110
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOTr0 3aKOHA U
CHCTEMbI XUMHUYECKHUX
anemenToB /.M. Menaeneena B
Pa3BUTHU HAYKH

Crpoenue BenecTna.
XuMuYeckas CBsI3b, €€ BUDL;
MeXaHU3MBbl 00pa30BaHUs
KOBaJICHTHOH CBSI3U.
Bonopoanas cBs3b

BaneHTtHOCTE.
DIEKTPOOTPULIATENHHOCTb.

POIII
https://resh.edu.ru/subject/lesson/6332/start/151021/




Creneun okuciaeHud. Bermrecrsa
MOJIEKYJIIPHOTO U
HEMOJICKYJISPHOTO CTPOCHUS

[TonsATHE O IUCTIEPCHBIX
cucreMax. MctunHeie u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBas 1015 BeniecTsa B
pacTtBope

POIII
https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUIECKUX
coequHenuii. I'eneTnyeckas
CBSI3b HEOPTaHUYIECKHX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Kiaccupukanuss XuMHIecKux
peaKkIui B HEOPraHUYECKON 1
OpTraHUYECKON XUMHUH. 3aKOH
COXPaHEHHs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTumblie
peakuyuy. XMMHYECKOE
paBHOBECHE

10

[TpakTiueckast pabora Ne 1.
«BnusHue paznuaHbIX
($hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIEeKTPOTUTHIECKAs
nucconuanms. Iloasgrue o




BOZIOpOAHOM ToKka3atene (pH)
pactBopa. Peakiium nOHHOTO
oOMmeHa. ['mapoinus
OpPraHu4YeCKux U
HEOPraHMYECKUX BEIIECTB

12

OKHUCINTEIIHHO-
BOCCTAaHOBHUTEJIHHBIC PEAKIIHH.
[TonsiTue 006 AIEKTpOIIH3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

KonTponbnas pabota no
pa3neny «Teopernueckue
OCHOBBI XUMHUW

14

Mertamisl, X MOJ0KCHHUE B
Ilepronnueckoit cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpeneeBa u 0COOCHHOCTH
CTpoeHust atToMoB. Ob11He
dbuznyecKkue CBOMCTBa METAIIIOB

POIII
https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CruiaBbl METAJIOB.
DNEKTPOXUMHUYECKUH Psift
HanpsHKeHUH METalljIoB

16

XHUMHUYECKUE CBONCTBA
BO)XHEHIINX METAJIOB (HaTpUH,
KaJIuH, KaJIbI[Ui, MarHui,
AITIOMHUHUI) U UX COeTMHEHUI

17

XUMHYECKUE CBOMCTBA XpoMma,
MeOU U UX COEIUHECHUI

POIII
https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XyMHUYecKre CBOMCTBA ITUHKA,
JKeJie3a M UX COeTMHEHUH

POIII
https://resh.edu.ru/subject/lesson/3534/start/151266/




19

[IpakTuueckas padora Ne 2.
"Pemenne sKCriepuMEHTAIbHBIX
3aza4 no reme «Meramib»"

20

HemeTaminl, UX TOJIOKEHNE B
[Iepnoanueckoii cucreme
XHUMHYECKHX dj1eMeHToB JI. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

POIII
https://resh.edu.ru/subject/lesson/5939/start/151320/

21

dusnueckue cBoiicTBa
HEMETAJIOB. AJIJIOTPOTIHSI
HEMETAJIOB (Ha IpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u
yrieposia)

22

XUMHYECKUE CBOUCTBA
rajJioreHOB, CEpPhI U HX
COeTMHEHNN

23

XuMH4yecKre CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

24

XUMHYECKHE CBOUCTBA
yriepojia, KpeMHHUS U UX
COeIMHEHUN

25

IIpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUU

26

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHUM 110 Teme «HeMeTanab.
Brruucnenust no ypaBHEHUSIM
XUMUYECKHUX PEaKIni U
TEPMOXUMHYECKUE PACUETHI




27

[IpaxTuueckas padora Ne 3.
«Pemeﬂne BKCHepI/IMeHTaHBHBIX
3aga4 no reMe "Hemeraminr"y»

28

KonTtponbsHas pabora mo Temam
«Mertamiae» u «HemeTamis»

29

Heopranunueckue u
OpraHUYECKHUE KUCIIOTHI.
Heopranunueckue u
OpraHUYeCKHUe OCHOBAHUS

30

AMdoTepHbIe HEOpraHUYECKHe
Y OPraHUYECKUE COCTUHEHHUSI.
['enetnyeckas cBs3b
HEOPTraHUYECKHUX U
OpPraHUYECKUX BEIECTB

POIII
https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Ponws xumuu B obecrieueHnn
3KOJIOTHYCCKOM,
SHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, pa3BUTUHU
MEIULIUHBI

32

[IpencraBienust 06 0OMUX
HAYYHBIX IPUHITUIIAX
MPOMBINIJICHHOTO TTOJTy4eHUs
BaXHEHIIINX BEIIECTB

POIII
https://resh.edu.ru/subject/lesson/3504/start/151485/

33

YenoBek B MHPEC BCIICCTB U
MaTcpHuaJioB

34

XuMus u 30pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHO€e 00IIIECTBO
«3natensctBO «IIpocBenienue»
» Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO

«3parenbectBO «lIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
Xumusi: ToypouyHbie pa3padotku : 10 kimacc (0a30BbIi YPOBEHb) :
metoauudeckoe nocodue / JI. U. Acanosa, B. B. Epemun. — M.: JIpoda, 2020.

— 176 ¢. — (Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snekTponHas mkosna https://resh.edu.ru/
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