


HOACHUTEJBHAA 3AITUCKA

[Iporpamma 1O XWMHM Ha YypOBHE CpEeIHEro o00mero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHOM MPOrpaMMbl CpPEAHEro 0OIIero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DefepanbHOM  rOCYJapCTBEHHOM
oOpaszoBatenbHoM craHgapre COO, c¢ yuérom Konuenuuu mnpenojgaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoii
denepanuy, pealn3ylONIMX OCHOBHbIE 0Opa3oBareibHbIE MPOrpaMMbl, U
OCHOBHBIX ToNokeHni «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenne IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0/0B K pa3pabOTKe MpOrpamMmbl MO XUMHUH, K ONPEIEICHUIO
oOrieit crpaTernu 00y4YeHUs, BOCIUTAHUS W PA3BUTHSI 00YUAIONIUXCS CPECTBAMU
yueOHoro npeamera « Xumus» aist 10—11 kiiaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH,
COJIEp)KaHUsI, PE3yJbTATOB OOyUYeHHS] U TpeOOBaHHN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIUM JTAalloOM peaihu3allud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTeME XUMHUYECKOTo o0pa3oBaHusA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YEeJIOBEKa, a TaKXe OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4Jarmuxcs Ha ypoOBHE CpeAHero ooiiero oOpa3oBaHUs CPEJICTBAMH Y4E€OHOTO
npeaMera «XUMHsD», COJAEpKaHUE U TIOCTPOEHHE KOTOPOTO OMNpEIeieHbl B
mporpaMMme MO0 XHMHH C YYETOM CHenuUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI U B MaTEPUAIBHOW KU3HU OOIECTBA, a Takke C Y4YETOM
o0IMX Iee W MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XuMusl KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO POJib B
COBPEMEHHOW ITUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B POPMHUPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (GOopMHUPYETCS] B XMMHH Ha OCHOBE MOHUMAHMSI
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aWMOCBSIZH MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMH MPUMEHEHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTAJIA
HEOTHEMJIEMOM YaCThIO MUPOBOU KYJIbTYpPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBJIeHA HA pELIeHue
rno0aibHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€301aCHOCTH M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMH LEISIMU W MPHUHLMIIAMUA CPEJAHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOIUMYI0 UM s BBIPaOOTKHM  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, IIPOJOJDKCHUSA
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  IpeaMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOmass ¥ HeOpraHUYecKas XUMUSL», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU M0 HEOPraHMYECKON XUMUHU (C BKIIOUYCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecnedynBaeT BO3MOYKHOCTh PACCMOTPEHHMsSI BCEro MHOrooOpaszus
BELIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxaHusi KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHu4ecKkas XuMus» cQopMuUpoBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYEHHI0 ydeOHOro Marepuaia M 0O0ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH  HA  ONPENCNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
IOpeJCTaBICHU O cTpoeHuu BemlecTB. CBeAeHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTMYECKH
aKTHBHBIX COEAUWHEHHH. B Kypce OpraHmyecko XUMHM IIOJY4YarOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs MEpBOHAYAIIbHbIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUECKON PEAKLIUH.

[lon HOBBIM yrjioM 3peHHs B HpeaMere «XuUMHUsD 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKU MaTepuad M (AaKTOJIOTMUECKHE CBEIACHMsS O BEIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuveckas
XUMUSD» 00yYarouuMcsi TMPEJOCTABISIETCS BO3MOYKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJOJOTUUYECKUX MO3HIIHM,



ryoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
o0o0marome 10 00BACHSIONIEH U MPOTHO3UPYIOIIESH.

Ennnasg cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkimaccos
AJIEMEHTAMH COJICPXKAHUS, HMEIOIUMHU KYJIbTYPOJOTHUECKUA U MPUKIATHOU
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHUU C
JPYTMMHM HayKaMH, pPacKpbIBalOT €€ poJib B TMO3HABATEIBHOM U MPAKTUYECKOM
JESATENbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K HPOLECCY
TBOpPYECTBA B O0JIACTU TEOPHUM U MPAKTUUECKUX MPUIIOKEHUN XUMHUH, IOMOTaloT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobJjieMax, CBSI3AHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBAThL WH(OpMAIUIO U
OPUMEHSITh €€ Uil TIONOJIHEHUSI 3HAHUW, pEUICHUS WHTEUICKTYyalbHbIX H
AKCIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a7a4. B 1enom coaepkanve yueOHOTo
npeamera «XUMHUS» ~ JAHHOTO  YPOBHS  M3YYEHUST OPUEHTUPOBAHO  HA
dbopMupoBaHre y 0OO0YUYaIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JIJIsi MMOHUMAaHUS
dbunocopckux uaeh, Takux Kak: MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro U
OpPraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IO3HABAEMOCTh NPUPOJHBIX SABJICHUNM NYyTEM DSKCIEPUMEHTA H
pelieHusi TMPOTUBOPEYMH MEXAY HOBBIMU (aKTaMHM U TEOPETHUYECKUMHU
MPEeANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJIOTHYECKUX MpodiieM, a
TaKXKe MPo0JIeM COEpeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmane pemeHuss 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMATH3ALINU
OOy4Yaromuxcs MPUHATHICE TPOrpaMMON MO XUMHUU TOAXOJbI K ONPEACIICHUIO
CONEpKaHWSI ® TOCTPOCHUS TMpEeAMETa MpeayCMaTpuBaOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX yUEOHBIX JEHCTBUN, HWMEIOIIMX 0a30BO€ 3HAYCHUE A
pPa3JIMYHBIX BHUJOB JICATECIIBHOCTH: peIlIeHUs] MpoOJieM, TOMCKa, aHalu3a W
00paboTku MHPOPMALIKU, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEI0OBATENbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa30oBaHUs, TaK U HA YPOBHE CPEIHET0 O0IIero 00pa3oBaHus, TIPH ONPEACIICHUN
COZIEpKATEIbHOW XapaKTepUCTUKU LeNed W3yYeHHs NpeJAMETa HaIpaBICHHEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTH 4YEJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUs TAKOW MOAXOJ K ONPEAECICHUIO LIEJIIEH U3y4YCHUS
IIpEAMETA SABJISIETCS BIOJIHE ONPABIAHHBIM.



CormacHo JaHHOW TOYKE 3pEHUsSl TJIaBHBIMU LIEJISIMU WU3YyUYEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (¢opMHpOBaHHWE CHCTEMBl XHUMHUYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOW
JIeXKaT KIIIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE f3bIKA HAYKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HUCTOpHeEi
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOoOXOAMMBIX ISl NPUOOpETeHUs
YMEHHUM OpPHUEHTUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUUYECKON U MOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHI M CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOIIO/IEHUEM
U OOBSICHEHHMEM XUMHUYECKOIO JSKCIEPUMEHTa, COOJIOJICHUEM MpaBUII
0e30macHoOro o0paIieHus ¢ BEIIECTBAMH.

Hapsimy ¢ aTuM, coaep:kareiibHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUS
npeaMeTa B IporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMM IPUOPUTETAMH B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
IpEenoJaBaHUM XUMUKM B  OOJbLIEH CTENEHWM OTHAETCS  MPEANOYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJEp>KaHUs OOYy4YeHHUs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa3oBaTEIbHOM OpraHu3alliy, BIAICIONIETO HE
HA0OpOM 3HAHUN, a (YHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U MPUMEHEHUS UX B PEabHOU >KU3HU
JUISL PEIICHUS] MPAKTUYECKHUX 3aa4.

B cBfI3u Cc 3TUM 0OpH U3yYEHHUH NpeaMeTa «XHUMHUS» JOMUHHUPYIOIIEE
3HaUYCHUE NMPUOOPETAIOT TaKKUE IIEJIN U 3a/1a4H, KaK:

ajantanys 00y4arolUXcsl K YCJIOBHSM JWHAMUYHO Pa3BHBAIOLIErOCS MUpA,
dbopMHUpoOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHu B KOHKPETHBIX YKU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y O0Oy4aromUXCsi KJIIOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIS PaA3IMYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHaiu3a U o0paboTKU HMH(OpMaluy,
HEOOXOJUMBIX [ TPUOOPETEHUs] ONbITAa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XHMHUHU, a TaKXKe I OLEHKA C [O3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, WMHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00YUaOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH ISl TIOMCKAa M aHalIHu3a y4eOHOH U
HAyYHO-TIOMYJISIPHON MH(POpPMAIIUK XUMUYECKOTO COJIePKaHUS;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAOIIUXCSI ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUSI, HAOJMIONATETbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpHIE
O0COOCHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWU U TPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HaIpaBJICHHOCTH XMMHH, €€ BaXHOW POJM B PEIICHUM TJIOOAIBbHBIX MpOOJIeM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS, OMOJIHEHUSI YHEPIETUUECKUX PECYPCOB U
COXpaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3I0pPOBBIO, a TakKe MNPUOOPETEHMs OIbITa
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUM JUIsl TPUHSTUS TPAMOTHBIX pPEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yuyeObHoM mnane cpemHero oOmiero oOpa3oBaHMs MpPEIMET «XUMUSD»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HayuYHBIE
PEAMETHD.

OO1ee uncao yacoB, OTBEAEHHBIX IS U3YUYEHUsI XUMUH, Ha 0230BOM ypOBHE
cpeaHero ooimiero oopa3zoBanus, coctapiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezieno), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJEPXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMMHU

[Ipenmer opraHn4YecKOi XMUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEILIECTB M MaTEpHANIOB. Teopus CTPOEHHsS OPraHUYECKHX
coenunenuid A. M. byTtiepoBa, €€ ocHOBHbIE MO10XkeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKux BemecTB. ['omosorus, u3oMepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OJUHAPHBIC U KPATHBIE CBA3H.

[TpencraBnenne o kiaccU(pUKaluMu OopraHudeckux BemiecTB. HoMmeHkiaTypa
OPraHMYECKUX COCOUHEHUH (CUCTEeMaTWyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

OKCHEpPUMEHTAJIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYECKHX BEUIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ1 OpPraHMYECKUX BEUIECTB, HAONIIOJACHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OINBITOB MO MPEBPALIEHUIO OPTaHUYECKUX BEILIECTB
IpY HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHMYECKMU psAA. MeraH W dTaH —
IpOoCTeHIlIe NPEACTaBUTENN alKaHOB: (U3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUsT M TOPEHMs), HAaXOXKICHHE B MPUPOJE, IOJyuyeHUEe U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PSAd. DTUIEH U MPOIUIEH —
IpOoCTeHIlne NPEACTABUTENN AalKEHOB: (U3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIApAaTAllMM, OKHUCJIECHUS U
NOJUMEPU3ALINN), TIOTYyUYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus nonumepusanuu). llomydyeHre CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUM psijl. ALIETUIIEH
— MPOCTEUIINNA NPEICTABUTENb AJIKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (PEaKLHUH T'MIPUPOBAHMS, FAJION€HUPOBAHUS, THApATALUH,
TOpPEHUS), OJYyYECHNUE U IPUMEHEHUE.

Apenbl. benzoin: cocrtaB, cTpoeHue, pu3MUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), NOJyYEHUE W NMpUMEHEHue. Tomyon:
cocmas,  cmpoeHue,  Qusuyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2a02EHUPOBAHUS U HUMPOBAHUS), NONYyUeHue U npumeHnenue. TOKCUIHOCTh



apeHoB. l'eHeTmyeckass CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALUMUA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W mOIyTHBIE
HedTanbie ra3pl. Hedte u e€ mpoucxoxnaenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUU, KATAIUTUYECKUW), nupoiau3. I[Ipomykrel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX IPEBPALLECHUIA:
O3HAKOMJIEHHE ¢ 00pa3liaMy IJIaCTMAcC, KayuyKOB U PE3UHBI, KOJJIEKIUU
«Heptp» u  «VYromap», MOAECIMPOBAHUE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, IPOBEICHNE MNPAKTUYECKOW PabOThI: MOJYyYEHUE ITHIICHA
Y U3y4YEHUE €r0 CBOMCTB.

PacuérHble 3amaun.

Bbunciaenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIHM IPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

Kucnopoaconepxaiiue opranuyeckue CoOeJUHEHU

[IpenenbHble OQHOATOMHBIE CIMPTHL. MeETaHOI W 3TAHON: CTPOCHHE,
¢u3nyeckue M XHUMUYECKHE CBOMCTBA (pEaKkUUM C aKTUBHBIMU MeETajlllaMH,
raJIor€HOBOJIOPOAAMH, TOpEHHuE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE METAaHOJIA U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHbl€  COUPTHL. OTWICHIVIMKOJb W  TJIULUEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEakUus Ha MHOTOAaTOMHBIE crHpThl). JleiicTBuE Ha
OpraHusM 4esoBeka. [Ipumenenne riounepuHa v STUIICHIIMKOJIA.

®deHon: cTpoeHUE MOJEKYJbl, (U3NYECKUE U XUMHUYECKHE CBOMCTBA.
TokcuunocTh (penona. [Ipumenenune penomna.

Anpperunpl U kemouwvl. DOpManmpIETHI, ALETAIBIAETHI: CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBa (peaklUMU OKHUCICHHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKILMH), IOJyYeHHE U IPUMEHEHHUE.

OIHOOCHOBHBIE TpefeibHblE KapOOHOBbIE KHUCIOTBL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpOEHHE, (PU3nyYecKkue W XMMHUYECKUE CBOMCTBA (CBOMCTBA,
o0mue /Ui Kjacca KUCIOT, peakuus dTepudukaium), NoJydyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAas KUCJIOTHI KakK IMPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICHIMX KApOOHOBBIX KUCJIOT, X MOIOIIIEE AEHCTBHE.

CrnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. [umaponus
cloXxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonoruueckas
pOJIb JKUPOB.



VYrneBomsl:  cocTtaB, KilaccuduKamus — yrieBojoB  (MOHO-, JAH- H
noyiucaxapubl). ['oko3a — nmpocTenii MOHOCaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYECKHUEe U XUMHUYECKHME CBOMCTBAa (B3aMMOJEWUCTBHE  C
ruapokcuom Menu(ll), okucieHne amMmmuadHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bl), HAXOXKICHHE B NPUPOJE, MPUMEHEHHE,
ouonoruyeckas poiib. @otocunre3. pykro3a Kak U30Mep TIFOKO3BI.

KpaxMan u neimnoiio3a Kak npupojiHble nojuMmepsl. CTpoeHuEe Kpaxmaia U
Heunoyio3bl.  du3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHsS] BEHIECTB M HX MpEeBpalllCHUN:
pOBe/IcHHEe, HAOJIOJICHHE W OINKMCAHHE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOja
okcusiom Mmenu(Il)), MHOroatroMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runmpoxcugom wmemu(ll), B3ammopeiicTBHE Kpaxmana ¢ HOAOM),
IPOBE/ICHNUE MMPAKTUYECKON pabOThl: CBOMCTBA PAaCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Bblunciiennss 1Mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIUH).

A3oTcoaeprKale opraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak aM()OTepHBbIE OpraHUYecKre coequHeHus. Dusznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpUMepe riuiuHa). buonoruueckoe
3HaY€HUE aMUHOKUCIOT. [lenTuapl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. llepBuuHnas,
BTOpUYHAA M TPETHUYHAs CTPYKTypa OenKoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, JIEHATYpallMsl, KAYECTBEHHBIE peaKIIMy Ha OEIIKH.

DKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HX MpPEBpalICHUM:
HaAOJI0/ICHNE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HArpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BbicokoMoJieKy IsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AUHU, CPEIHASI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHHN —
MOJIMMEPHU3ALIMS U TTOJTUKOHICHCALIUS.

OKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB W WX MpEBpaIleHUM:
O3HaKOMJIEHHE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 knacce OCYIIECTBISIETCS 4YEpEe3 HCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-
HayYHBIX MOHSTHH, TaK W TMOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISl OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mIMe ecTeCTBEHHO-HAYUYHbIE MMOHSTHS: SIBIICHUE, HAYYHBIN (PakT, TUNoTe3a,
3aKOH, TEOPHsI, aHAJIW3, CHHTE3, KJIacCU(UKAIs, TIEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

dusnka: MaTepusi, DJHEpPrusi, macca, aroM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3UYECKHUE BETUYUHBI U €AMHUIIBI UX U3MEPCHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTUBHBIC BeliecTBa (O€IKU, YIJIEBOJbI, KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIbI, TIOJIE3HBIE HCKOTAEMbIE, TOILIUBO,
pecypchl.

TexHoJOTUsl: NUIIEBBIE MPOAYKTH, OCHOBBI PAllMOHAJIBLHOIO MHUTAHUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MPENapaThbl, MaTEpUabl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KIJACC

OBIIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernvyeckne OCHOBbI XUMHHU

XUMHAYECKUM dJIEeMEHT. AToM. Sapo aroma, HU30TONBI. JIEKTPOHHAs
000JI04Ka. DHEPreTuyecKne ypoBHH, NOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHusT JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOJIOB. DINEKTPOHHAS KOH(PUTYpAIUS aTOMOB.

[lepronnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . Menneneea. CB3b MEPUOANYECKOTO 3aKkoHA W [leproanueckor CUCTEMBI
xuMudeckux anemeHToB [[. M. MenzaeneeBa ¢ COBpPEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXXHBIX BEIIECTB IO TPYyINaM H TEpUOaM.
3HaYEHHE NIEPUOIUUECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHUYECKON CBSI3H
(kOBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHHsA KOBAJEHTHONM XWMHUYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIBLHOCTD.
Crenenb okuciieHusA. MIOHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAINYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[ToHsTHE O guUCHEpCHBIX cHCTEMaX. VICTMHHBIE M KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10515 BelecTsa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Howmenknarypa
HEOPraHUYECKUX BeleCTB. ['eHernueckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIUX K PA3JIMYHBIM KJlaccaM.

Xumuueckass — peakuusa.  Krnaccudukanus — XMMHYECKMX — peakuuid B
HEOPraHUYECKOW U OPraHWYECKOM XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (akTopoB. OOpaTumMbie
peakuuu. XuUMHUYECKOe paBHOBecHue. DaKTOpbI, BIHSIOIIUE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponutnyeckas aucconuanus. CUiibHbIC U cliadble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IICJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIIbHBIE METOJbl HU3YyYEHHUS BEUIECTB M MX MPEBPALICHUIA:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xumuyeckux snemeHToB /. .
MeHnneneeBay, u3ydeHue Mojielied KPUCTAUIMYECKUX PEIIETOK, HAONIOJCHUE U
ONMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE IEPOKCUIA
BOJIOPOJa B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHUBEPCAIBHOIO HHJMKATOpPa, pEaKIMd HOHHOro OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3iuuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIUM.

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKMX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUYETHI, PACUETHI C HCMOJIB30BAHUEM IMOHSTUSA «MacCOBas
JTOJISI BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnuecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHUsSI HEMETaUIoB (HAa MpuUMEpe
KHCJIOpOaa, cepbl, hocdopa u yrieposa).

XUMHUUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
docchopa, yriepoga U KpeMHHs)) W MX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOJOPOIHBIX COSTUHECHHUI).

[IpuMeHeHNE BaKHENIIIMX HEMETAIUIOB U X COECTUHEHUIA.



Meraubl. [lonoxenne meramnoB B Ilepruoandeckoil cucreMe XUMHUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUSI AJNEKTPOHHBIX 0007I0YEK
atoMoB MmeTauioB. OOmue (usznueckue cBorcTBa MeTauioB. CruiaBbl METaJIOB.
DNEKTPOXUMHUYECKHUN sl HAIPSHKEHUI METAIIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX METAUIOB (HATpPUM, Kalui, KaJlbIUH,
MarHui, aTfOMUHUH, [IUHK, XpPOM, 5KeJIe30, Me/lb) U KX COCAMHECHHIA.

OO6mue crmocobbl nmonydeHus: MeramioB. [I[puMeHeHne MeTamioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB M HMX IPEBPALICHUN:
M3YUEHHUE KOJUICKIIMU «MeTamibl U CIUIaBbD», OOpa3l0B HEMETAJIOB, pEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHWEe M OINUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJ04Yel, KaYeCTBEHHBIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacuérnrle 3agaun.

Pacuérel mMacchl BemecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
Y3 BEIIECTB UMEET IMPUMECH.

XuMHA U KM3Hb

Pons xumMun B 0OecriedeHUN SKOJIOTHYECKOW, SHEPreTUUYECKOM M MHUIIEBOU
0€30MaCHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAay4yHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIyYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEIIECTB W MATEPUATIOB: BAXXHEWILIHNE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUIHMOHHBIE MAaTE€pUalibl, KpacKH, CTEKJIO, KEpaMHKa,
MaTtepuaibl JIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHBIE
ya0OpeHus.

XuMHST U 3I0POBBE YEJIOBEKA: MPABUJIA WCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja 0E€30MaCHOTO KCIONIB30BAHUS MPENapaToOB OBITOBON XUMUU
B MOBCE/IHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpPU  HW3yYCHHH OOmed U
HEOpPraHn4eckor xuMuu B 11 Kilacce ocylIecTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOILIMX ECTECTBEHHO-HAYUYHBIX TOHATUH, TaK W TIOHATUH, SBJISIFOLIUXCS
CUCTEMHBIMH JIJIS OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DakT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMsI, MNePUOIUYHOCTh, HaAONIIOACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.



duznka: MaTepusi, FHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUYECKHUI YPOBEHbB, BEILIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHu3M, JKOCHCTeMma, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIIBI, TOPHBIC TIOPOJIBI, TIOJIE3HBIE HCKOTIAeMbIE, TOILIUBO,
pecypchl.

TexHonoTUs: XMMHUUYECKAsT MPOMBIILUICHHOCTh, METAJLTYPIusi, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTepUaIOB, CEIbLCKOXO3SIICTBEHHOE MPOU3BOACTBO, ITUIIEBasI
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX MpernaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YalIIMMHUCS TMPOTPpaMM CpeJHEro oO0mero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W IpeaMeTHbiM). HayuHo-mMeTroaumueckol OCHOBOM ISt
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro OOLIEro
00pa30BaHUs ABIISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-IEATEIIBHOCTHBIM ITOAXOJAOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAaMeTa «XUMHS» HAa YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEICHBI CAEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUNUCKOW TpaxJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTA U CAMOOIIPEIEIIEHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX LIEHHOCTEW W UCTOPUUYECKHUX TPaJAULIMi 0a30BOM HayKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMH, NPUCYIIMMH LEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYUE NMPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh
LIEJIA U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInuyHOCTHBIE pPE3YJBTATBl OCBOCHMS IpeaMeTa «XUMHUs) JOCTUTAKOTCA B
€MHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLUOKYJIbTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMd POCCHMCKOTO TPa)IaHCKOro OOIIeCTBa, MPUHATBIMU B OOIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IMPOIECcam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIECHUS JIMYHOCTHU
00y4Yaromuxcs.

JImyHOCTHBIE peE3ynbTaTbl OCBOEHHA HpeaMeTa «XHMHSA»  OTPAKAOT
C()OPMUPOBAHHOCTh OIbITA IIO3HABATEIBHOM U MPAKTHUUECKON JEATEIbHOCTH
oOy4aromuxcs Mo peajnu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS

OCO3HaHUS 00YyYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sS3aHHOCTEM,
YBAXKEHMS K 3aKOHY U ITPABOIOPSAAKY;

IIPEJCTABICHUS] O COLUMAIBHBIX HOPMAaxX M NpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHHUI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]a4, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUAOB YUYCOHOU JNESTEIHHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XHMMUHU,;

YBaXEHUSI K MPOLECCY TBOPUECTBA B OOJACTH TEOPUM W MPAKTHYECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTUKEHHS HAYKU €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTHKOB;

UHTEpECa M T[03HABATENbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM
aHaM3€e WH(pOpPMALUU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKHUMHU SBIICHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJAEHUE U MOCTYNKHU CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHUE IMOCIEACTBHMI 3THX
MIOCTYIIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBbS:

NOHMMaHUs [EHHOCTEH 370poBOro u 0Oe30macHOro obpas3a JKH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

coOtoieHus TpaBuil 0€30MacHOro oOpalieHus C BellecTBaMH B OBITY,
ITOBCEHEBHOM KW3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPaBWI HHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€e30I1acHOro MOBEJCHUSI B CUTYAIUsIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHMS MOCIEACTBUN M HENPUSITHS BPEIHBIX NMPUBBIYEK (YIOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKOU
JESTENHPHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOW W JPYyTrUX  BHIAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHUU MPAKTUYECKUX 3a]ad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYeHHUI0 NMPOEecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHUS K TPYAY, JIIOASAM TpyJa U Pe3yibTaTaM TPYJIOBOW NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJUBUIYAIBHOW TPACKTOPUU
oOpa3zoBanus, Oyayuiel mpodeccur M peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) ’3K0J10rN4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIC, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHMS TJIOOATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIUSHUA
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME MPUPOJIHON U COUMAIIBHOMN CPELBI;

OCO3HAHMS HEOOXOIUMOCTH WCIIOJNIB30BAHUS JOCTIKEHUW XUMHH  JUISI
pelIeHus: BOMPOCOB PAlMOHATIBHOTO PUPOI0TIOIb30BAHUS;

AKTUBHOIO HENPUATUA JCHUCTBUM, TMPUHOCIAIIMX BpPEL  OKPYKaAIOLIEH
MPUPOJIHON cpejlie, YMEHHsSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHUYECKHUE
MOCJEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJIECHUS], SKOJIOTUYECKON KYJBTYPHI,
OMbITa JEATENbHOCTH 3KOJIOTUYECKON HANpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMU B IO3HABATEIbHOW, KOMMYHHKATUBHOW U COLHMAIBHOMU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSTH HUJICOJIOTHH
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUs €€ poju B
GbopMUpPOBaHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MIPEJICTABICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €JUHCTBE MPHUPOJIbI U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJeM COXpaHECHHUS
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JUJII  COBPEMEHHOM
UMBWIM3ALUK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH U Ba)XHOM pOJIM B
CO3/JIaHUM HOBOM 0a3bl MaT€pPUATBHOM KYJIBTYPHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — ChIPbEBOM, DHEPIreTUUYECKOU, MUIIEBON U
HKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHUM MEAMIMHBI, OOECIEYEHHH YCIOBUMI
YCHENIHOTO TPpyJa H OKOJOTHYECKH KOMGPOPTHOW JKM3HU KaXJAOrO dJieHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOM TIpPaMOTHOCTH: TIOHMMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHMS NIl aHAJIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa |
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JieslaTh 000CHOBAaHHBIC 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMECIONIUXCS JaHHBIX C I[ETbI0 TOYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XMMHUYECKUE 3HAHUS A
pelIeHus Mpo0yieM B peallbHbIX KU3HEHHBIX CHTYAITHX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON JIEATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUIO, K AaKTHBHOMY IIOJy9€HHUIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMU;

UHTEepeca K OCOOEHHOCTSAM TpyJa B Pa3nUyHBIX cepax mpodheccrnoHaTbHOMI
NESTENHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHUS y4eOHOro mpeameTa « XuMHUsS» Ha
YPOBHE CpPEeHETO 00111ero 00pa3oBaHUs BKIFOYAIOT:

3HAYUMBbIC TS dbopMupoBaHUs MHUPOBO33PEHUS 00yJaromMXcs
MEXIUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaroIIue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B TMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MPOIIeCC, CUCTeMa, Hay4YHbIH (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCe0OBaHNE, HAOI0ICHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBbIC yueOHbIEe NEUCTBUS (MO3HABATEIbHbIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), oOecreunBaroye dbopmupoBanue (byHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETEHIIMH 00YYaroIINuXCsl;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbIE Y4EOHBIC
JEMCTBUSA B II03HABATEIBHOW U COLIMAIIBHON MPAKTHUKE.

MeranpeagMeTHbele  pe3yiabTaTbl  OTPA)XarOT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJATHUBHBIMU
JICICTBUSIMU.

OBJagenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABATEIbLHBIMHU
AEeUCTBUAMHU:

1) 6a30Bble JJOrMYecKue AeiiCTBHS:

CaMOCTOATENTLHO  (opMyIHpOBaTH M aKTyalIM3upoBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCCMaTPUBATB;

ONpeAcisaTh LEIH JeSITEIbHOCTH, 3ajJaBasi IMapaMmMeTpbl W KPUTEPUHM HUX
JIOCTUXKEHUSA, COOTHOCHUTD PE3YJIHTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIIOJIB30BATh MPU OCBOEHUH 3HAHUU MPUEMBI JJOTHYECKOTO MBILIJICHUS —
BBIJICJIATh XApAaKTEPHbIE MPU3HAKH TMOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITUS AJIsl OOBSICHEHUS OTIENIbHBIX (AKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMSI M KPUTEPUM Ui KiIacCU(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIMBaTh [MPUYUHHO-CIEJACTBEHHbIE CBSI3U MEXJYy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX ACHUA (MHIYKTHUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpHUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BBIBOJIbI M 3aKJIFOUEHHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUHU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHbIE TIPECTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XHUMHuYecKas (opMmylia, ypaBHEHHE XHUMHUYECKOU
peakuuu — MpU pPEUIeHUH YYEOHBIX I103HABATENIBHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKLIAM.

2) 0a3oBbI€e HCCIIeI0BATEIbCKHE AeiiCTBUSA:

BJIAJECTh OCHOBAaMHU METOJOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHYECKHX
peaKLHnii;

(GOopMyIMpPOBATH LIENU U 3aJa4H HCCIIEJOBAHUS, UCIIOJIb30BATh IIOCTABJICHHbIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KAaueCTBE MHCTPYMEHTa
NO3HAHUSI U OCHOBBI i1 (POPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CY>KJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HaOMIOJATh 32 XOJA0M
IpoIecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ynibTar, (OopMyJIHpOBAThH
00001IeHHSI U BBIBO/IBI OTHOCUTEIIBLHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
JEeSTeNIbHOCTH, TMPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUs] IPAKTUYECKUX 3a/Jad, IPUMEHEHUIO pa3JInYHbIX
METOJIOB ITO3HAHMS.

3) pabora ¢ unpopmManmeii:

OPUEHTHPOBATHCSI B PaA3IMYHbIX MCTOYHMKAX MH(popmauuu (Hay4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHbBIE IOCOOMUS,
pecypcbl MHTEpHETa), aHaIM3upoBaTh MH(DOPMALUIO PA3JIMYHBIX BHIOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHMBATh eé JIOCTOBEPHOCTh 51
HEIIPOTUBOPEYHUBOCTS;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHbIE METOJbI MPH TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON JJis BBITIOJHEHUS Yy4YeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

IpUOOpETaTh OMBIT HMCHOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHpopMaiuu (cxembl, TpaduKu, JUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM SI3BIK B KAaueCcTBE CpeACTBA Npu padore C
XUMUYECKON WHGOpMAIMel: TPUMEHSATh MEXKIpeaAMEeTHbIe ((DU3MYecKue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HATJISTHOCTH.

OgyajieHHe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU 1eCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)IaeMOM TEMBI B XOJ€ JUAIOTa /WA
JTUCKYCCUHW,  BBICKa3bIBaTh  WaACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUSI TIPE/IJIOKEHHON 3a1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH PE3yIbTaTOB IMO3HABATEILHON NEATEITHLHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH pabOoThl MO WCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, PEaM3aIlii yIeOHOTO MPOEKTa U (OPMYITHUPOBATH BBIBOIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbLHBIMH PeryJIsTHBHBIMH JeiCTBUSIMU:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeSTENbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEAjaraéMblid alroputM JACUCTBUN MNpu
BBITIOJITHGHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh Hamboliee
b (dEeKTUBHBIN croco0 WX penieHuss ¢ y4€TOM TOJyYeHHS HOBBIX 3HAaHUUA O
BEIIECTBAX U XMMHUYECKUX PEAKIIMSIX;

OCYHIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTA Ha OCHOBE CaMOaHau3a
Y CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUS»
OTPAXAaKoT:

c(hOPMUPOBAHHOCTh  NPEACTABICHUA O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpA, POJA XHMHUHU B TO3HAHWMU SBIICHUU



npuponabl, B (GOPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3aad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHHWH, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAraloIIre TMOHATHS (XUMHUYECKHUW JJIEMEHT, aToOM, OJJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJIGHTHOCTb, JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKasI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpaiéHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM O0OBEM, YIIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TPYIIa,
paauKal, U30MEpHs, U30MEPBI, TOMOJOTUYECKUN PsJl, TOMOJIOTH, YIJIE€BOJIOPOIbI,
KUCJIOPOJI M a30TCOJAEpPKAIIUE COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprann4eckux BeilecTB A. M. byTiepoBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIMEe B OCHOBE IOHUMAHUS MNPUYUHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHUM, (DAKTOJIOTMUECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYyYECHUU U
0€30IacHOM HCITOJIb30BAaHUN BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBJIATH XapaKTEpPHbIE NPHU3HAKKA TOHSATHH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS TIPU
ONMCAHUU COCTABA, CTPOCHHUS U NMPEBPALICHUIN OPraHUYECKUX COEIUHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUUYECKYH) CHMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaAIIEHHON)
dbopMylI OpraHMYECKMX BEIIECTB W YpPaBHCHHUH XHMHYCCKHUX PEaKIuH,
M3TOTABJIMBATh MOJEIM MOJICKYJ OPraHWYECKUX BEIIECTB ISl WIUIIOCTPALMM KX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIEKHOCTh H3YYCHHBIX
OpPraHMYEeCKUX BEMIECTB II0 HMX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CoeAuHEHUN (yrJIeBOJOPOABI, KHCIOPOA U  a30TCOACpPKAIIne
COCMHEHUS, BBICOKOMOJICKYJISIPHbIC COEIMHEHMs), JaBaTh WM Ha3BaHUA IO
cucteMarnueckoir HomeHkiarype (IUPAC), a Takke NpuBOIUTH TpUBHATILHBIE
Ha3BaHUsI OTACJBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTHIICH,
STWJICHTJINKOJb, TJIMIEPUH, (eHos, (HOpMaIbIETHa, aleTaableTul, MypaBbUHAS
KHUCJIOTA, YKCYCHAs KUCJIOTA, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOKO3a,
bpyKTO3a, Kpaxma, [eJUII0I03a, TJIUIIHH);

c(hOPMUPOBAHHOCTb YMEHHSI ONPEACNSITh BUJIBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);



chOpMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byTiepoBa nist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHUE,
dbu3nueckrue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, ATHJICH, IMPOIMJIEH, aleTHJICH,
oyranuen-1,3, mermwnOyraauen-1,3, OeH30J, METAaHON, 3TaHOJ, STUJICHIIUKOJb,
TJIMIEpYH, (PEHOJI, aleTalbJerua, MypaBbUHAsI M YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0N103a, aAMUHOYKCYCHAsl KUCIO0TAa), WITIOCTPUPOBATh T€HETHUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHH C
WCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIECBOJIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI HX TMEPepabOTKU H
MPAKTUICCKOE TPUMEHEHHUE TIPOAYKTOB TIEpepadOTKH;

chOpPMHPOBAHHOCTh YMEHHUW TIPOBOIAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HCXOJHOTO BEIIECTBA WM MPOIYKTa
peakMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAOII0JICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUISI TPUHATHS pENICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCY/ZIOM U J1a0OpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWI IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (TIPEeBpAIEHUsT OPTaHUYSCKUX BEIISCTB MIPU HATPEBAHUH, TIOJTYICHHE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIIUU OPTaHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWU, I[BETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBMM C TMpaBUJIAMU TEXHUKHM O€30MacHOCTH TMpu OOpalieHuu C
BCIIECTBAMH M JA0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTaThI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE ITHUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUH KPUTHYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAINIO, TOJIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, UHTepHeT U Ipyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COOJNIOJaTh  MpaBWIa  SKOJOTHYCCKH
1eaecoo0pa3Horo TMOBEICHUST B OBITY W TPYJIOBOM JEATENBHOCTH B IEISIX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpebl, OCO3HABATh
OMAacHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MBI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMAasi cMbici Tokasarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS W NPEAOTBPALCHUS HMX BPEAHOIO BO3JACHCTBUS Ha OpPraHU3M
YEIIOBEKA,

JUI OOYyYaIoIIUXCsAd C OrPaHUYCHHBIMHA BO3MOXKHOCTSMH 37I0POBbS: YMEHHUE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHUHL;

JUISL CIIETBIX W CJIa0OBUIAIIMX OOYyYaroIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsg mis 3anucu XUMHUYECKHX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOIas W HeopraHuvecKas
XUMUSD» OTPaKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHHH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, pPOJH XHUMHUM B TIO3HAHUU SIBJICHUU
npuposibl, B  (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIfe MOHATHUS (XUMHYECKUM 3JIEMEHT, aToOM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTD, CTENEHbh OKUCICHHS, XUMHUUYECKAsI CBS3b
(KoBaJIeHTHAsI, MOHHAs, METa/UTMYECKasi, BOJAOPOJIHAS ), KpUCTAIUIMYECKAs pelIETKa,
TUNBl ~XUMHUYECKUX  pPEaKIUi, pacTBOP, OJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AIEKTPOJUTHYECKAST JAUCCOLMAIMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOopHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckun 3akoH [[. WM. Menpneneesa,
3aKOH COXPaHEHMS] MacChl BEILIECTB, 3aKOH COXPAHECHUA U MPEBPALCHUS SHEPTUHU
NPy XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS IMPUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHUX SIBIICHHH, (PaKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUN M 0€301MaCHOM MCIOJb30BAHUHM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YETIOBEKa;



Cc()OPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPHU3HAKU TOHATHUM,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME MOHATUS IIPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX PEBPALICHUN;

c(OPMUPOBAHHOCTb YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHMBOJHUKY IS
cocTaBieHMs (OpMyJ BELIECTB U  YpPaBHEHUH XMMMUYECKHX  pPEaKIMi,
cuctematuieckytro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblidi ra3, YIJIEKUCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETAIEHAs U3BECTh, TUTHEBAS COAQ, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUH ONPEIENIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHMUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAasi, MOHHAs, METAIUIMYECKasA, BOJOPOJAHAs) B COEAMHEHUAX, THI
KPUCTAJUIMYECKON PEIMIETKM KOHKPETHOIO BEIleCTBa (aTOMHAasl, MOJIEKYJISIpHasd,
VOHHAs, METAJUIMYECKAs1), XapaKTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO HX COCTaBY K OMNpPENENIEHHOMY Kiaccy/Tpymie
COEMHEHHUH (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbl, OCHOBaHMUS,
KHUCIIOTBI, aM(OTEepHBbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICH MEPUOIUYECKOrO 3akoHa /I,
. MenneneeBa 1 1IeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

cOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX JJIEeMEHTOB |—4 mepuonoB Ilepmoandeckor CHCTEMBI
xuMuueckux anmemeHToB J[. M. MeHneneeBa, MCHONB3ys IOHATHS «s-, p-, d-
DIIEKTPOHHBIE opourtammny, «QHEPIreTHUYECKUE YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKHX DJIEMEHTOB M UX COEAUHEHUU
0 Mepuoaam u rpynnaM lleproanyueckor cucTtemMbl XuMHIeCKUX 3neMeHToB [l. U.
Menneneena;

C()OpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (ONHUCHIBaTh)  0OIIKE
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

C(OpMUPOBAHHOCTh YMEHHS KJIAcCU(DULIMPOBATh XUMHUYECKHE PEaKLUU I10
pa3NMYHBIM MpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrolldX BEIIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklMy, y4aCTHIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMSI PEAKIUI pa3IHMuHBIX
THUIIOB, TIOJHBIE U COKpPAIIEHHbIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, yUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUU UIYT 10 KOHLA;



chOpMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIINE
KAUECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

chOpMHUPOBAHHOCTh ~YMEHHM  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pPEaKlUid MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOro OanaHca
ITUX PEaKLUH;

chOpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTH CKOPOCTU XUMUUYECKOU
pEeaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS] XUMHUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [llatense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHUE IMPOIIECCHI,
JIekKalIMEe B OCHOBE IMPOMBIILICHHOTO TMOJYYEHUsI CEPHOW KUCIOThI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYyYHBIX NPHUHIMMNAX U
HKOJIOTUUYECKUX MPOoOIeMax XMMHUYECKOro MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MacCcOBasi JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
PU XUMHYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacce WU O00BbEMY OJHOTIO U3 YyYaCTBYIOIIMX B PEAKIIMU
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPABUIIA MOJIH30BAHUS XUMHUYECKOM
MOoCy/I0l U J1abOpaTOPHBIM O0OpPYJOBAaHHUEM, a TakXKe MpaBuia OOpalieHUus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWI IUIAHUPOBATH W  BBIMIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3oKeHUEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
ONpPENENICHHE Cpeabl PpPacTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH,
peakiuy MOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIUuu Ha cyib(dar-, KkapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1au 110
teMam «Metaib»y U «HeMmetaiiby) B COOTBETCTBUM C MPaBUIaMU TEXHUKH
0€30MacHOCTH TP OOpAIlEeHUH C BEMIECTBAMHU M JTaOOPAaTOPHBIM 000pYAOBaHHUEM,
MPEACTaBIATh PE3yJbTaThl XHWMHUYECKOIO OHKCIIEpUMEHTa B (QopMe 3arucu
YpPaBHEHHI COOTBETCTBYIOIIUX PEAKIUM U (HOPMYIMPOBATh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
UH(pOpMAIMIO, MOJIy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIK, THTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  IpaBWJa  AKOJOTHYECKU
1eJ1ecO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpebl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarenst IIJIK, moscHITh Ha mpuMepax CHocoObl YMEHBIIEHUS U
MPEAOTBPAILECHUS UX BPEAHOTO BO3AECHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOMIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
NPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL  CIENBIX ® CIa0OBUIANIMX OOYyYarONuXCs: YMEHHE WCIOJIb30BaTh
penbedHO-TOYeUHY0 cucTeMy oOo3HadeHuit JI. bpaitns ansa 3anucu XuMUYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIJACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoaunuecTBo 4acoB

DJIeKTpOHHBIe (HU(POBHIe)

Ne i/m Kourpoasbnsie | IIpakTuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Pa3neu 1. TeopeTuueckue 0CHOBBI OPraHNYECKOH XUMHUH
[IpenmeT opraHuYecKOil XMMHUU. https://academy-

1.1 Teopus CTpoeHUsT OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenquHeHuii A. M. Bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 3
Paspnen 2. Yriesoaopoabl

[IpeneapHBIC YTIIEBOIOPOIBI — hitps://academy-

2.1 P y P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATiaHpT ec23-473¢-b3d7-ed82fcaddd02
HenpenensHbIe YIIEBOAOPOIBL: Dpe nvicnn =

2.2 P Y P ' 6 0 1 content.apkpro.ru/lesson/4038171e-
AITICHET, AJTKAZMCHEL, AJTHHET 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTudeckue yrieBogopOoabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoaHbIe HCTOUHUKH
2.4 pHpoA 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOAOPOAOB U UX IepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamniue oprannyeckue coeJuHEeHUs
https://academy-
3.1 Cruptsl. @enon 3 0 0 ps.acaceny

content.apkpro.ru/lesson/5439¢18b-




7440-4b6£-bf84-c04fa471694f

Anpaerunsl. KapOOHOBBIE KUCTOTHI.

https://academy-

32 7 content.apkpro.ru/lesson/8664b319-
CrroxubIe Spupe! 0ba3-4945-b076-cb7ae5858b90
https://academy-
33 VYrneBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e¢212d4d0
Hroro no paszneny 13

Pa3znen 4. A3oTcoaepskaniue opranndeckne coeJuHEHUs

https://academy-

4.1 AMUHBL. AMUHOKHUCIOTHI. beltkn 3 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-92051201b73¢
Hroro no pazneny 3
Pa3nen 5. BoicOkOMOJIEeKYJISIPHBIE COeTUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIJACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/mm P Kounrpoabnbie | IlpakTHueckue (itpp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 7 0 0 https://lesson.edu.ru/04/10
anemenToB JI. . MenaeneeBa
1.2 XUMHUYECKUE PEAKIUU 12 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BEEcTaa. AHoroobpasue 10 1 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 29 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckasi XuMus
2.1 Meranbl 12 1 1 https://lesson.edu.ru/04/10
2.2 HemeTtamns 15 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPaHHHCCKHX H OPraHHHCCKIX 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pasneny 31 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus v :KU3Hb
3.1 XuMus 1 )KU3Hb 7 0 0 https://lesson.edu.ru/04/10
Hroro no pasneny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 67 2 3




ITOYPOYHOE INTAHUPOBAHMUE

10 KIIACC
KoauuecTBO YacoB
Ne [ara DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
[Ipenmer opraHuyYecKO XUMUH, https://academy-

1 €€ BOBHUKHOBEHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHUE Sele-4e24-ac02-efbl16fa49f6a
Teopus cTpoeHUsE OPraHUuYECKUX https://academy-

2 coenuHennii A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIC ITOJIOKEHUS ab0e-4¢59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJIaCCU(UKAIIUN OPTAHUYECKUX
BenlecTB. HoMmenknaTypa hitps:/academy-

3 ' yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncrematueckasn) n e129-410f-b8be-b4ch589aead1
TPUBHAJILHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE bitpsgeacomy

4 ' . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKIH P ec23-473¢-b3d7-ed82fcaddd02

. https://academy-
MertaH u 3TaH — NpocTenIIHe

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPCACTABHTCIIH aTTiaton ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE hitps:facademy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
CBOMCTBA 4158-4bd1-ae98-18dc1cfb9399
OTUjIEH U IPOIHIEH —

7 p 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEICTABUTETN




AJIKCHOB

[Ipaktuyeckast padora Ne 1.

https://academy-

8 «ITonyuenue 3THIEHA U content.apkpro.ru/lesson/53¢d2379-
U3YYECHUE €r0 CBOMCTBY 2a45-43b1-91f67-7ebcdat03cel
Anxaauensl. byranuen-1,3 n
MeTuiIoyTaaneH-1,3.

9 yTan https://lesson.edu.ru/04/10
[TonyueHnue CHHTETUYECKOTO
KayuyyKa u
pPEe3HUHBI
AJNKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKUN PSII.

10 P L P https://lesson.edu.ru/04/10
AneTtwieH — npocTeimunit
MPEACTaBUTENb AJIKHHOB
Brruucnesus no ypaBHEHUIO hitps://academy-

11 . yp content.apkpro.ru/lesson/7dada027-
XUMHIHICCKOM peaKitin 8448-418f-b416-fbaledddab6d

https://academy-
ApeHbl: 6EH30J1 U TOJTYOJI.
12 T content.apkpro.ru/lesson/d86d7d00-
ORCITHOCTE apeHop d5b4-491d-aded-c3ddal9fecfs
T'eneTnueckas cBA3b
TJIEBOJOPOJIOB

13 y AIOPOAOB, https://lesson.edu.ru/04/10
MPUHAJISKAIINX K Pa3TMYHBIM
KJIaccaM
[IpupoHbIE HICTOYHUKH
YIJIEBOJOPOAOB: MPUPOJHBIN ra3

14 U MOy THBIE HE(PTSHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U TPOAYKTHI €€
nepepadoTKu
ITpupoaHble UCTOYHUKHA

15 pHpos https://lesson.edu.ru/04/10

YIJIEBOAOPOJOB: MPUPOAHBIN a3




Y TIOITy THBIE HEPTSIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €&
nepepaboTKu

Konrponbnas padora no

16 https://lesson.edu.ru/04/10
paszzaeny «YriaeBogopOab)

IIpenenbHble OJHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ U 3TAHOJI. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cB43b 7440-4b6f-bf84-c04fa471694f
MHoOroaromMHbi€ CIUPTHI: Aoy -

18 PTBL content.apkpro.ru/lesson/461aa9c8-
PTHICHTTHKOIE W TTHICPHH c0ef-4827-a8e5-d12a0bedc826
@DEeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 (usznyecKre U XUMUYIECKHUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHNE 7c51-4£16-896€e-10a2278b08f1
Anpaeruabl: GopManbaCTHI U Lttps: ncacomy=

20 ' A content.apkpro.ru/lesson/8664b319-
AUCTAIRACTHA. AUCTOH Oba3-4945-b076-ch7ac5858b90
OZIHOOCHOBHBIE MPEETbHbBIE https://academy-

21 KapOOHOBBIE KHCJIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsI U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[Ipaktuyeckas padota Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHACJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHoOBas U OJI€MHOBAs

23 KHUCJIOTHI, KaK MPEJICTaBUTETN https://lesson.edu.ru/04/10
BBICIIINX KaPOOHOBBIX KHCIIOT
Mpbuta Kak COJTH BBICIITUX

24 KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/04/10

MOIOIIEE NENCTBUE




CrnoxHuble 3(UpHI KaK
MIPOM3BOIHBIE KapOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIOT. L HAPOIHS CTOAHBIN 2044-4945-a0cb-1¢59cd54d9f
3¢upoB
Kupsl: rusnponus, npuMeHEHUE, https://academy-

26 5 content.apkpro.ru/lesson/7 1ac43f2-

HOJIOTHHECKA POJIb AKHUPOB 20d4-4945-a0cb-1e59cd5f4d9f
YrneBoasl: cOCTaB,
knaccudukanys. Baxueiimue Rlips: nacenny =

27 .' content.apkpro.ru/lesson/709ce43a-
TIpCACTABUTC/IH. TIIHOKO3a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
Kpaxmai u neanroinosa kak

28 p H https://lesson.edu.ru/04/10
MIPUPOJHBIE OTUMEPHI
KonTponbhas padota no

asnen

29 pasiery https://lesson.edu.ru/04/10
«Kucnopoaconepxkaiue
OpraHUYeCcKUe COCAMHEHUS

https://academy-
30 AMMHBI: METWJIAMWH 1 aHUJIUH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢
AMUHOKHCIOTBI KaK
am(pOoTepHbIC OpTraHHUYECKUE hitps://academy-

31 p p 5 content.apkpro.ru/lesson/c2{2£3d7-
COCITHCHILL, HX DHOMOTHHECKOE 43d1-4873-ace0-78eca6009628
3HaueHue. [lenTuabl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJIIPHBIE content.apkpro.ru/lesson/c2f2{3d7-
COCJIUHCHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATHS XUMHUNA

33 https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX




COEeIUHEHUN

34

OCHOBHI)IG METOAbI CUHTEC3a
BBICOKOMOJIEKYJISIPHBIX
coeguneHuii. IlnmacTmacckr,
Kay4yyKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34




11 KJIACC 2uyaca

KoanuecTBo yacos DJIEKTPOHHbBIE

Ne JlaTa nudposbie
Tema ypoka

n/m yp Beero KOﬁHTpOJ’IbHBIe Hpﬁalcanecmle H3ydeHus 00pasoBaTelbLHbIE

padoThI padoThl pecypes

XUMHYECKUH dIIEMEHT. ATOM.

1 DeKTPOHHA KOHBHIYpPAIIA ATOMOB 1 01.09.2023 https://lesson.edu.ru/04/10
CTtpoeHne 3IEKTPOHHBIX 000JI0UEK

2 anMOB B li B | 05 09.2023 hitps://lesson.edu.ru/04/10
Knaccudukamusa XUMAYECKUX

3 frka 1 08.09.2023
AIIEMEHTOB (S-, p-, d-, f-3meMeHTHI)
Pacmipenenenue DJIEKTPOHOB o

4 aTOMIPiII)JIIM opGHTATM p 1 12.09.2023 https://lesson.edu.ru/04/10
DJIEKTPOHHBIE KO a OHOB.

5 P KOHQUIYPaLlHH HOHOB | 19.09.2023
DNeKTPOOTPULIATEIBHOCTD
Ilepnonnuecknii 3aK0H U https://lesson.edu.ru/04/10
[Teproanueckas cucTeMa XUMHUYECKHX
snemenToB JI. M. MeHgeneeBa, ux

6 CBSI3b C  COBPEMEHHOW  TEOpHEH 1 22.09.2023
CTPOCHHSI aTOMOB




3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB U UX
COCIMHEHH TI0 TPYIIIaM U MIEPUOIaM.
3HavyeHHEe MEPUOANYECKOr0 3aKOHA U
CHUCTEMBI XUMHUUYECKUX 3JieMeHToB J[.U1.
MeHpeneeBa B pa3BUTHH HAYKH

26.09.2023

https://lesson.edu.ru/04/10

CtpoeHue BelecTBa. XUMUYECKast

29.09.2023

https://lesson.edu.ru/04/10

CBS3b, eé BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOU CBSI3H.
Bonoponnas cBs3p

BanenTHocTh u BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBs3p
3JIEKTPOHHOU CTPYKTYPbl MOJIEKYJI C UX
FeOMETPUYECKUM CTPOCHUEM

03.10.2023

https://lesson.edu.ru/04/10

10

BaneHTHOCTS.
DNEeKTPOOTPULIATETLHOCTD. Crenenb
okucieHus. BeniectBa MOJNEKYJISIPHOTO
Y HEMOJICKYJIIPHOTO CTPOCHUS

06.10.2023

https://lesson.edu.ru/04/10

11

BemectBa MOJICKYJIAPHOT'O 151
HCMOJICKYJIAPHOTO  CTPOCHUA. Tunel
KPUCTATINIMYCCKUX PCIICTOK U CBOMCTBa
BCIICCTB

10.10.2023

https://lesson.edu.ru/04/10

12

[loHsATHE O IUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOWTHBIC PACTBOPHI.
MaccoBas 10151 BelIecTBa B pacTBOpe

13.10.2023

https://lesson.edu.ru/04/10




13

HcTuHHBIE pacTBOPBI: HACHIILIEHHBIE U
HEHACBHIIICHHBIE, PacTBOPUMOCTb.
Kpucrannoruapatst

17.10.2023

https://lesson.edu.ru/04/10

14

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALH
pacTBOpOB

20.10.2023

15

Pemenne 3agad ¢  UCHOJIb30BAaHUEM
oHATHH "MaccoBas HOII
pacTBOpEHHOTO BeriecTBa, "MosIpHas

KOHIIeHTparus"

24.10.2023

https://lesson.edu.ru/04/10

16

Knaccudukanus 1 HOMeHKIaTypa

.07.11.2023

HEOPTaHNYCCKUX COGJII/IHGHI/II\/'I.
I'emeTnyeckas CBA3b HEOPTaHNYCCKUX
BCHICCTB, pa3JIMYHLIX KJIACCOB

https://lesson.edu.ru/04/10

17

KonTtponbnas pabota no Temam
"Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepronnueckas cucrema
XUMHYECKHX d1eMeHTOB /1. H.
Menpneneesa", "CrtpoeHue BelecTBa.
MHuoroo6pasue BemiecT"

10..11.2023

18

Knaccugukaus XuMHuecKuX peakuuii B
HEOPraHUYECKOU U OPraHUYeCKOn
XUMHU. 3aKOH COXPaHEHMSI MacChl
BEILECTB; 3aKOH COXpaHEHUs U
[IPEBPALLECHHS] SHEPTUU IIPU XUMHUYECKHUX
peakuusx

14.11.2023

https://lesson.edu.ru/04/10

19

TemoBbie 3G (HeKTh XUMUYECKUX
peakuuil. TepMoxumuueckne ypaBHEHUS

17.11.2023

https://lesson.edu.ru/04/10




20

Ckopoctb peakiun. OOpaTuMble
peakuuu. XuMUYECKOE paBHOBECUE

21.11.2023

https://lesson.edu.ru/04/10

21

[TpakTrueckas padora Ne 1. «Biusinue
pa3IUyYHBIX (HAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUm»

22.11.2023

22

ONEeKTpOIUTHYECKAs JUCCOLMALU.
[IoHsATHE O BOZOPOJHOM IIOKa3arese
(pH) pactBopa. Peakuuu wmoHHOTO
oOmeHa. ['unponu3 opraHudeckux u
HEOPraHWYECKUX BEILIECTB

24.11.2023.

https://lesson.edu.ru/04/10

23

Nonnoe npoussenenue Boabl. Cpena
BOJIHBIX pacTBOPOB. BoopoiHbIN

28.11.2023

https://lesson.edu.ru/04/10

nokazarens (pH) pactBopa

24

I'mpponus  coneit. Peakuuwu,
MpPOTEKaoIMe B pacTBOpax
IJEKTPOJIUTOB

05.12.2023

https://lesson.edu.ru/04/10

25

[IpakTuueckas padora Ne 2 o Teme
"XUMHYECKHE PEaKIIU B PaCTBOPAX
3JIEKTPOJIUTOB"

08.12.2023

26

OKUCINTENHEHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonarue o0 anekTponauze
pacIiaBoB U pacTBOPOB CoJieit

12.12.2023

https://lesson.edu.ru/04/10

27

Merton ANEKTPOHHOTO
(3MEeKTPOHHOMOHHOT0) OanaHca

15.12.2023

https://lesson.edu.ru/04/10

28

MeTo JIeKTpOHHOTO
(2MEeKTPOHHOMOHHOT0) OanaHca

19.12.2023




29

Pemenue 3aa4 pa3sjiInuYHbIX TUIIOB

22.12.2023

30

Pemenue 3aaa4 pas3siIMuYHbIX TUIIOB

26.12.2023

31

Cucrematusanys 1 0000IIEHNE 3HAHUN
o Teme "XuMudeckue peakuu'

29.12.2023

https://lesson.edu.ru/04/10

32

KonTponbnast pabotaNe2 no pazaeny
«Teopernueckre OCHOBBI XUMHH »

29..12.2024

33

MeTtannsl, ¥X IMOJIOKSHHUE B
[lepuoanueckoil cucreMe XUMHUYECKHUX
anemenToB . 1. Menneneera u
0COOCHHOCTH CTpOeHUs1 aToMOB. Ob1He
(u3HuecKre CBOMCTBA METAIIIOB

09..01.2024

https://lesson.edu.ru/04/10

34

CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH DS HAIPSIKEHUI
METaJJIOB

12.01.2024

https://lesson.edu.ru/04/10

35

OO011ast XapakTepUCTHKa METAJIJIOB
rnaBHbIX (A-rpynmn) [lepuoanyeckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB.
Harpuii u xanuii: nonyuenue,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIECTB U UX
COCIMHEHUN

16..01.2024

https://lesson.edu.ru/04/10

36

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METAIJIOB (HATPUM, KaIHid, KaJIbIUii,
MarHuu, aJIFlOMUHUI) U UX COCTMHEHUN

19..01.2024

https://lesson.edu.ru/04/10




OO01m1ast XxapaKTepUCTHKA METAJIJIOB
no6ouHbIX noarpymi (b-rpymm)

37 [Ieproarueckoil CHCTEMBI XUMUYECKUX 23..01.2024 https://lesson.edu.ru/04/10
2JIEMEHTOB
XUMHUYECKUE CBOWCTBA XpOMa, MEIHU U

38 HUX COeIUHEHUN 26..01.2024 https://lesson.edu.ru/04/10
XHUMHUYECKHE CBOMCTBA IIMHKA, Kelie3a U

39
UX COeIUHEHUN 30..02.2024 https://lesson.edu.ru/04/10
JKEcTKoCTh BOIBI U CIIOCOOBI €€

4

0 YCTPaHEHHUS 02.02.2024 https://lesson.edu.ru/04/10
Kopposus metanioB.CrnocoObl 3aIUThI

41 OT Hee. 06..02.2024 https://lesson.edu.ru/04/10
[Ipaktuyeckas padora Ne 3. "Pemenune

42 SKCHEPUMEHTAJIbHBIX 33J1a4 110 TEME 09.02.2024
«MeTtamie»"
O0001IeH1E U CHCTEMATH3ALUA

43 U3Yy4YEHHOT0 MaTepualia 1o TeMe 13.02.2024
"MeTtauisr"
Kounrponsuas padora Ne3mmo teme

44 SOHTPOIILAA paboTa AT TEM 16..02.2024

MerTamisl

Ananus e3 aTo OHTPO i

45 HaJIN pe3yabTaTOB  KOHTPOJBHOM 20.02.2024
paboThI, KOPPEKITHS OMNOOK
Hewmeramisl, MX MoJIOKEHUE B
ITepronmdaeckoit cucTteme ec

16 PUOJIUIECKON CHCTEME XUMHUYECKUX 3.00.2004

anementoB JI. WM. MeHnneneeBa wu
O0COOEHHOCTH CTPOEHUSI aTOMOB

https://lesson.edu.ru/04/10




47

DuU3NYECKUE CBOWCTBA HEMETAJLIOB.
AJoTponusi HeMETauIoB (Ha IpUMEpe
KHCJIOpOJIa, cephl, (hocdopa u yrieposaa)

27.03.2024

48

XHMMHUYECKHE CBOWCTBA raJOT€HOB, CEPHI
7 UX COCTUHESHUH

01..03.2024

https://lesson.edu.ru/04/10

49

XuMHYecKue CBoicTBa azora, ¢ochopa
Y UX COEIUHEHHI

05.03.2024

50

XUMHYECKUE CBOMCTBA  YIVIEpoOAa,
KPEMHUS U UX COCUMHECHUI

08..03.2024

https://lesson.edu.ru/04/10

51

[IpuMeHeHne KpeMHUS U €T0
coeauHeHuil. CTekso, ero noiy4eHue,
BH/JIbI CTEKJIA

12.03.2024

https://lesson.edu.ru/04/10

52

[IprMeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCIMHEHUN

15.03.2024

https://lesson.edu.ru/04/10

53

O0001IeHrEe U cUCTEMATH3AMs 3HAHUHI
o teme «Hemertamieny. Beraucienus 1mo
ypaBHeHI/ISIM XUMHNYCCKUX peaxunﬁ nu
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

19.03.2024

54

[IpakTuueckas padora Ne 4. «Pemnienne
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME

22.03.2024

"HemeTamasl"»

55

KonTponbhas paboraNe4 o temam
«Metamne»y u «Hemetamiby

02.04.2024

56

AHanmu3  pe3yJbTaTOB  KOHTPOJIBHOM
paboThI, KOPPEKIHSI OMHNOOK

15.04.2024




57

Pomnp XUMHHN B obecrieueHnn
YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA.
ITonsTHe (0} Hay4YHBIX METO4ax
HCCIICIOBAHMs BEILIECTB

09..04.2024

https://lesson.edu.ru/04/10

58

HeOpI‘aHI/I‘-IGCKI/IG U OpraHnu4CCKUC
KHCJIOTHI. HeOpFaHI/I‘-IGCKI/Ie n
OpraHn4€CKUC OCHOBAaHUSA

12..04.2024

https://lesson.edu.ru/04/10

59

AM@oTepHbIE HEOPTAHUUECKHUE 1
OPraHUYECKHUE COCTUHEHUS.
['eneTrnueckas CBsi3b HEOPraHUYECKUX U
OPraHNYECKHX BEIIECTB

16.04.2024

https://lesson.edu.ru/04/10

60

POJ'IB XUMHU B O6CCHC‘ICHI/II/I
IKOJIOTHYECKOM, SHEPTETHUSCKON 1
MUIIEBON O€30TaCHOCTH, PA3BUTHH
M€ IMITHHBI

19.04.2024

https://lesson.edu.ru/04/10

61

XUMHUECKOE 3arpsi3HEHNE OKpYKarolen
CpEJIbl U €ro MOoCeICTBUS

23..04.2024

https://lesson.edu.ru/04/10

62

[IpencraBienust 00 00X HAYUYHBIX
IIpUHIUITIaX IMPOMBIIIJICHHOT'O
MOJIyYeHHs] BaXKHENIIINX BEILECTB

26.04..2024

https://lesson.edu.ru/04/10

63

YenoBek B MUpE BELIECTB U MaTEPHUAJIOB

30.04.2024

https://lesson.edu.ru/04/10

64

Xumus u 310pPOBEE YCIIOBEKA

03.05.2024

https://lesson.edu.ru/04/10

65

Xumus numy. Ponb XuMun B

07..05.2024

https://lesson.edu.ru/04/10

oOecrieueHny NUIEBOX 0€301aCHOCTH

66

Kocmernueckue wu  mapdromepHbie
cpenctsa. beitoBas xumus

10..05.2024

https://lesson.edu.ru/04/10




67

XUMHS B CEJILCKOM XO3SUCTBE.
Opranuueckre 1 MUHEpaJIbHbIE
ynoOpeHust

14.05.2024
17.05.2024

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

67




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

Xumus, 10 knace/ I'abpuensu O.C., Octpoymon U.T'., Cnagkos C.A., AkironepHoe o0miectBo «M3aarenscTBo
«IIpocBemenne»,2021 r
Xumus, 11 knace/ I'abpuensu O.C., Octpoymon U.T'., Cnagkos C.A., AkironepHoe o0miectBo «M3aarenscTBo
«IIpocBemenune»,2021r.

METOJUYECKUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi(6a3oBblilypoBeHb ). Peanu3anust oOpazoBanus: MmeToandeckoe nocoodue ais yuutens / Kaepuna A. A.,
[Tuuyruna I'.B.; mox pen.I'. B. [luuyrunoii. M. : ®T'BHY «MHctutyT crpateruu pazputus oopazoBanus PAOy, 2022
81 c..mm.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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