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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpeaHEro ooOmero o0pa3oBaHUA
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DenepaibHOM  rOCYJIApCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranusanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TnoNOkeHH «Crtparermn pa3BuTusl BocnuTaHus B Poccuiickon
®enepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHSL O0YUYaIOIINXCA CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MO0pPOBBI0O M TPUPOJHON cpene. Peamusyercs xumuueckoe o00pa3oBaHue
oOydJarommxcss Ha YpPOBHE CpPEHETO 001Iero oOpa3oBaHUs CPEICTBAMH yu4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro OIpenesieHbl B

nporpaMMe N0 XUMHH C Y4€TOM crneun(uKd HayKd XUMHH, €€ 3Ha4eHHs B



NO3HAHWU TMPUPOJbl U B MAaTEPUAIBHON MU3HHM OOIIECTBA, a TAKXKE C YYETOM
Oo0mMX T1enell M NPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOyio posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IHHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (HOpMHUPYETCSs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYs C APYITMMHU €CTECTBEHHBIMU HAayKaMU, XUMUS CTaJIa
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda WU KU3HU KaXJI0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJIEHA Ha pEIICHUE
rJI00ATbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBHM C OOIIMMHU LEISAMH W NPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKW3Hb COLMYMa, MPOJOLKCHUSA
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckass xumus» U «OOIIasi U HEOpraHUuYecKas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKu: cUCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUEHHWEM 3HAHUUN U3 O0IIel XUMUN) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHUU IIPU HW3yYECHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTb PAacCCMOTPEHHUS BCEr0 MHOIo00pas3us

BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.



CtpykTypa coaepkanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHudeckas XuMmus» chopMupoBaHa B IMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW Ha  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHun BemecTB. CBeleHUs 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAUHEHHW. B Kypce OpraHM4eckol XUMHUHU IOJYy4aroT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(UKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN PEAKIINH.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUUECKH MaTtepuan © (PaKTOJOTHYECKHME CBEIEHUS O BeEIIeCTBaX U
XUMHUUYECKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yJaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaAKKE O XHMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHseTrcss B kKypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUsS, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNA W TIPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUH C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIIbHOM W MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY

TBOPYCCTBA B obnacTu TCOPUN U MPAKTHYCCKHUX HpI/IHO)KeHI/Iﬁ XUMHUH, ITIOMOTAaI0T



BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTATIBHBIX UCCIEI0BATENbCKUX 3a/a4. B 1enoM conxepikanue yueOHOTO
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocopckux umed, TaKMX Kak: MaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOT0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
peIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakkKe MpobieM cOepeKeHUsI IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOyJaromuxcs MPUHATHIE MPOTPAMMON MO XMMHH TOAXOABI K OMpPEICICHHIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKIIUX 0a30BO€ 3HAYEHUE iAo
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEeIOBATEIbCKON JESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COZIep KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HampaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKH 3PEHUs TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs

npeaMceTa ABJIACTCA BIIOJIHE OIIPpaB/JIaHHbIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3y4U€HHUs IpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (dopmupoBaHHE CHUCTEMbl XUMHUYECKHMX 3HAHUM Kak  BaKHEHIIen
COCTABJISIFOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC MOHATHS, QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHHE U pa3BUTHUE MPEJCTABICHUIN O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I MPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CITIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4eHHUs
MpeaIMeTa B IPOrpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero obmiero odpazoBanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHATCs  MpeArnovTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30BaTeIbHON OpTraHM3alliy, BJIAQJICIONIEro He
HAaOOpOM 3HaHWH, a (YHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U TMPUMEHEHHUS WX B PEATbHOW >KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBf3m C ATUM TIpU U3YYCHUH TpeaMeTra «XHUMHSI» JIOMUHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TaKKUE LIENU U 33]]a4H, KaK:

ajanTamus 00y4aroluXcsi K YCJIOBHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM006pa3013aHmo, COTPYAHHUYECCTBY, CaMOCTOATCIbHOMY IPUHATHUIO I'PAaMOTHBIX



peIIeHHI B KOHKPETHBIX KU3HCHHBIX CHTYaIlUsX, CBSI3aHHBIX C BEIICCTBAMU M UX
IpUMEHCHHEM;

dopmupoBaHre y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMIICTEHIIVI), MMCIONUX YHHBEPCAILHOE 3HAYCHUE IS PAa3IUYHBIX BHUJIOB
JCSITEIBHOCTH: PEIICHUs MPOoOJieM, MOKMCKa, aHaimu3a U 00paboTku MH(pOpMaIuy,
HCOOXOJUMBIX JIIi TPUOOPETEHHUS OIBbITa JEATEIBHOCTH, KOTOpas 3aHUMAacT
BXKHOE MECTO B TIO3HAHWU XUMHUHM, a TaKXKe IS ONCHKH C MO3UIHA
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB U XUMHUYECKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U IPUPOJIHYIO CPEY;

pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYadbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOU U
HAYYHO-TIONYJISIPHOM MHPOPMALIUK XUMUYECKOTO COACPIKaHUS;

(dbopMHUpOBaHKE U PA3BUTUE Y O0YUAIOIIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBILUIEHUS, HAOIIOAATEeIPHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJIMMBI, B YAaCTHOCTH, NPHU TUIAHUPOBAHUU M TIPOBEICHUM XHMHUYCCKOTO
IKCTIEPUMEHTA;

BOCIIUTaHWEe Yy oOydarommxcsi yOexkIEHHOCTH B  T'yMaHHCTUYECKOMN
HAMPABJICHHOCTH XHMHHU, € BaXXHOW POJM B PEHICHHH TIIOOATBHBIX MPoOIeM
PaIMOHATBFHOTO PUPOAONOIB30BAHUS, TIOMIOIHEHHUS YHEPTETUIECKIX PECYpCOB U
COXpAHCHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIICHHUS K TPUPOAC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETCHUS OIbITA
UCTIOJIB30BAaHUSl TONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHHUSIMH.

B yuebHOoM maHe cpemHero oOimero oOpa3oBaHHS MPEAMET «XHUMH)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MPEAMETHOW 00nacTi «EcTeCTBEHHO-HAyYHBIC

npeaAMCTBD».



OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1

yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 1100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
ONHMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psana. MeTaH W 3TaH —
NpOCTEUIINE TPECTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBa
(peakuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B IPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPOMUIEH —
OpocTeilline NPEACTaBUTENN AaJKEeHOB: (PU3WYECKME U XHMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W

HOJ'II/IMepI/IBaI_[I/II/I), IMOJIY4CHHEC U IPUMCHCHHC.



Anxaguensl: OytamueH-1,3 u metmwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— IPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWMCTBA (peakluy TUAPUPOBAHUs, raJlOreHUPOBaHMs, THIpaTallly,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHue, QU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHK YIIeBOAOPOAOB. lIpupoaHpiii ra3 W mOIMyTHBIE
He(dTauble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaIUTU4YeCKuil), muposu3. [IpomykTbl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHWE C O0Opa3lamMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hedpte» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U

rajJorcHomnpon3BOJHBIX, ITPOBCACHUC PAKTUICCKOU Da60TBIZ IMMOJYYCHHUEC 3THUJICHA

Y U3yYEHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BELIECTBA WIM IPOAYKTa PEAKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:kaiiue opraHayeckue coeTuHeHns



[IpenenbHplE OJHOATOMHBIE CHOUPTHL. METAaHOI W 3TAaHON: CTPOEHUE,
bu3nYecKue W XWUMHYECKHE CBOWCTBA (pEaklWM C AaKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHHe. BojopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOJIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlJIaMU, KaueCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
Opra’u3Mm 4esoBeka. [I[pumMeHenue rmuepruHa U 3TUIICHIJIMKOIISL.

deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
TokcuunocTh Qenona. [Ilpumenenue gpenona.

Anpneruibl U Kemowuwvl. DopManplerus, amneTanbACTUN:  CTPOEHUE,
dbu3nYecKkre U XMMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJebHbIE KApOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasi KUCJIOTBI: CTpOeHUE, (pU3NYeCKue U XUMHUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue A Kiiacca KUCJIOT, peakius dTepuduKaiim), moaydyeHue u mpruMeHEHHeE.
CreapuHoBasi U OJEUMHOBAsl KUCJIOTHI KaK MPEJICTABUTEM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblj1a Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE.

Crnoxxnble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wuuponus
cinoxkHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb KUPOB.

YraeBoael: coctaB, Kiaccuukamus — yriieBogoB  (MOHO-, JU- U
nonucaxapuibl). ['0ko3a — npocTeinmii MoHOCaxapu1: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,

ounonorunyeckas poiib. @orocunre3. PpyKTO3a KaK U30MEP IITIOKO3BI.



Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
Heuoo3bl. PU3MYECKWE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpPOBE/ICHUE, HAONIOJICHHE U OMHMCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHUE TJIUIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTa PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHbIE OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpUYHAsl M TPETUYHAs] CTPYKTypa OeaKkoB. XHUMHYECKHE CBOWCTBAa OECJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYSCTBEHHBIC PEAKIINHU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —

MMoJIMMCpHU3alrA U ITOJIMKOHACHCAITNA.



OKCTepUMEHTANbHBIE METOABl H3YYCHHsI BEIIECTB M HMX MPEBpaIllCHUM:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukarus, nepuoJuIHOCTh, HAOII0ICHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHUE.

®dwusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BelIeCTBa, (PU3MUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTIJIEBOJBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHomoTHs: THINEBBIE TMPOAYKTHI, OCHOBBI PAllMOHAIHLHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3

HNCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.



11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMHMHU

XUMUYECKH dIeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaLKs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoi CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAyKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HETOJSpHAs W TOJSpHAs, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenp okuciieHns. IOHBI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEMHEHHUN. Homenkiarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,

IMPpHUHAIJICKAINUX K PA3JIMIHBIM KJIaCCaM.



Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknMid B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS YHEPTUH NPU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnueckas qucconuanus. CuiibHbIC U cla0blie eKTpoanuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEHIECTB W HMX NPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTajlnu3aTopa, ONMPE/ICICHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pacUE€Thl C HMCIIOIL30BAHUEM IOHSATHUSI «MAacCOBas
JIOJIs1 BELIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBONWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,

KHCJIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COEIUHEHUN).



[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHUM.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKHUI PSJT HAPSHKEHUN METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BaXKHEWIUX METALUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoObl MOJyYeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
H3yYeHHE KOJUICKIIMH «MeTaibl M CIUIaBbD», OOpPa3liOB HEMETAIOB, pEIIeHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIEHWEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT ¥ IIEJI0Y€H, KaueCTBEHHBIE PEAKIIUU HA KATHOHBI METAJLJIOB).

Pacuétnbie 3anauu.

Pacuérpl mMaccel BemiecTBa MM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEUIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMum B oOeCIieUeHHH 3KOJOTHYSCKOM, YHEPreTHUEeCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MATEpUasbl, KpPAaCKH, CTEKIO, KEpaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTAHUYECKUE U MHUHEpAJIbHbBIC

yIa0OpeHwUsI.



XUMHSIT W 3I0POBbE YEIIOBEKA: IMpaBUJAa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUHU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXnpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwmwed u
HEOpraHW4YeCcKOM XUMHuH B 11 Kiacce OoCylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALHMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, SBJIICHHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIUYUHBI U €IUHUIBI MX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCBL.

TexHonorusa: XuMHYecKasi MPOMBIIIIEHHOCTb, METAJLIyprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
NPOMBIIIUIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPaMM CpeIHEro oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMM CPEIHETOo OOIIEro
0o0pa3oBaHus SIBJSETCA CUCTEMHO-AECATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUA NpEeAMETa «XHUMUS» Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOONPEAEIIEHUIO;

HaJIM4K1E MOTUBAIIMH K O0YyUECHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOECH
JESITETbHOCTH 1I€EHHOCTHO-CMBICJTIOBBIMM YCTAHOBKAMH, MPUCYIIIMMHU LIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU
U HaeaTaMUd POCCHUHCKOTO TPaXKTAHCKOTO OOIECTBA, MPUHATHIMA B OOIIECTBE

HOpMaMH u I[MpaBHJIaMHU IIOBCACHUA, CHOCO6CTBYI-OHII/IMI/I nmponeccam



CaMOIIO3HAHUS, CAaMOPAa3BUTUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIITIXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMUS» OTPaXaroT
c(OPMHPOBAHHOCTh OTBITA IO3HABATEILHOW M TIPAKTHYECKOW NEATEIBHOCTH
0OydJaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MNPABWIAX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3AaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY H
apTYMEHTBI IPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITCIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOIIEHWSI K KMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B O00JIACTHM TEOPUU M MPAKTUYECKOTO
IIPUMEHECHUSI XUMHH, OCO3HAHMUS TOTO, YTO JIOCTHXKEHUS HAYKH €CThb PE3yJIbTar
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIEAYHOLIEM
aHajau3e MH(poOpMaIMK O MEPEIOBBIX JOCTHUKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XHMHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPaBCTBCHHOI'O CO3HAHM:A, 9TUYCCKOI'O ITOBCACHMA,



CIIOCOOHOCTH OILICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYCCKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJIEHWE M IOCTYIKH CBOMX TOBapHUIIEH C
NMO3UILIMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro Hu 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUs LEHHOCTH NPABWI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpa3oBanus, Oyaymieli mpodeccuun W pean3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U

noTpeOHOCTEH 00111eCTBa;



6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAHUSI TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIUSHHS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHM  JUIs
peleHns BONPOCOB PAlMOHAIIBHOTO PUPOAONIOJIB30BAHMS;

AKTUBHOI'O HENpUATHUS JIEUCTBUH, NPUHOCAUIMX BpEX OKpYKaroLen
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MTOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIMYus Pa3BUTOIO 3KOJIOTMYECKOI0 MBILICHUS, YKOJIOTHUECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHUBHOM U COLIMAJIBHOU
OPAKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJEOJOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMaHHA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poau B
(GbOopMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCTaBICHUS 00 OKpYKarolleM MHUpEe Kak O €JUHCTBE MPUPOJIbI M YEJIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJHU B
CO3/IaHMU HOBOM 0a3bl MaTepUaNbHON KyJIbTYphI, PEUICHUH TNI00ATBHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U

AKOJIOTUYECKOM 6630HaCHOCTI/I, B pa3zBUTHUHN MCIHIIUHBI, oOecreyeHUn YCJ'IOBI/Iﬁ



YCIEIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dIeHa
00I11eCTBa;

€CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
HOJTyJaeMble 3HAHUS JUTsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETo MHpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIE 3aKIIOUEHHS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
peleHus mpooieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

UHTEepeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JCATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHUS, OTpPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIEeOU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SIBICHUE,
IpoIecc, CUCTeMa, HayYHBIM (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCcClieOBaHNEe, HAOIIOIeHNEe, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaIbHBIC Y4eOHBIC NelCTBHs (TIO3HaBaTEIbHbIC, KOMMYHUKATHBHEIE,
peryJsTUBHBIE), obecrieynBaroIIre dbopMupoBaHue (GyHKIIMOHATBHOM

T'PaMOTHOCTH U counaanoﬁ KOMIICTCHIIMHN 06yqafoumxc>1;



CIIOCOOHOCTh O0yJarOIIIXCS HCII0IB30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUSA W yYHUBEPCAIbHBIC YYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe PE3YyIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

Osjaaenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JelCTBUSIMMU:

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATECIHLHOCTH C MOCTABICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHCHHE XHUMHYECKOU

pCaKkiyu — IIpUu PCHICHHUUA y‘IC6HLIX INIO3HABATCJIbHBIX MW IIPAKTHYCCKHX 3aJa4,



INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 1O MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEA0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
JeSTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKHX 3a/ady, NPUMEHEHUIO0 pa3JInYHBIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPopMamu (HaAy4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaNMK, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX  3a1ad
OIPEIEIIEHHOIO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX

TEXHOJOTUN 1 Pa3IMIHbIX ITIOMCKOBBIX CUCTCM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBe cpeAcTBa mpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJISTHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAA€MOI TeMbI B XOJE IMaaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaThb  HWJAEH, (OPMYJIMPOBATH CBOM  INPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpPE3EHTAlUEN pe3yJIbTaTOB IO3HABATENBHOU JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekTa u (hopmMyaupoBaTh BbIBOIbI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WLIANA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NesATEIbHOCTh, Ompenensis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TMpPEAjaracéMblii ajiroOpuT™M JACHCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccrmoco0 HMX pemeHuss ¢ y4€TOM TMOJyYEeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE caMOaHaJIM3a

H CaMOOILICHKU.



HNPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJIM XUMUU B TIO3HAHWUU SBJICHHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIIMe TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIH 00BEM, YIJIEPOJHBIN CKeyleT, (YHKIHMOHAbHAS TpyIIa,
paguKall, U30MEpHUsi, U30MEPHI, TOMOJIOTHUECKUN PsJ, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINEe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COECTMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOSHUS
oprannueckux Bemects A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHN, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIIOJB30BaHUN BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEITbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOILIME MOHATHUS HPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JIs

COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)



dbopMya OpraHMYECKHX BEIIECTB W ypaBHECHUH XHUMHYECKUX PEAKIUH,
W3TOTABJIMBATh MOJICIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIUe
COCIMHCHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHbBIC
Ha3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, TMPOMIICH, aleTHIICH,
STWJICHTIINKONb, THIECPUH, (eHOoN, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHHASA
KHUCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTE€APUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENECH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyragueH-1,3, GeH307, METaHON], ITAHOJ, STUJICHTJIUKOJIb,
TJIALEPUH, (EHOJI, aleTalbJIerua, MypaBbHHAs M YKCYCHas KHCIIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA), MILTIOCTPUPOBATH TCHETHICCKYFO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W

MpPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;



c(OPMHPOBAHHOCT, YMEHWUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YyEeMbIX B XUMUU MPU U3YUYEHHUH BEIECTB U
XUMHYECKUX ABJICHUH (HAOMI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHHUH IUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYyUEHUE
OTHJIEHA M W3yYeHHUE ero CBOWCTB, KAa4YECTBEHHBIC PEAKIIMH OPTraHUYECKHX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHUHM C TpPaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpaIllEeHUHu C
BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATH pPE3yIbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OpPMHPOBAHHOCTh yMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYCCKYIO
uHOpMaIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWjia  JKOJOTHUYECKH
[eJIeCO00pPa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh

OITIaCHOCTB BOSI[GI;'ICTBHH Ha JKMBBIC OPraHU3MbI OHpeI[eHéHHBIX OpraHNYCCKHUX



BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh

penbeHO-TOUSUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XUMUYeCKUX

dbopmy.

11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUs] MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IPUPOIHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XHMMHWYECKUX  3HAHWH, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAS JTUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,

3dKOH COXpPAaHCHUA MACChl BCIICCTB, 3dKOH COXPAHCHHA WU IMPCBPAIICHUA SHCPIUA



IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUM,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH WU
CUCTEMHOCTH XMUMHYECKHX SIBICHHUN, (PAKTOJOTUYECKUE CBEJIECHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEIOBEKa,

C()OPMUPOBAHHOCTh YMEHUU BBIBISITh XApAaKTEPHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JIS
coctaBieHuss (OpMyJd BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETaLIEHAs! U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENISITh BaAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUTMUECKast), XapaKTep Cpeibl B BOJHBIX PaCTBOPAaX HEOPraHMUECKHUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJacCy/TpyIie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[l
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX 3JieMeHTOB 14 mnepuonoB Ilepuoauueckoil cuCTEMbI

xumudeckux snemeHToB JI. M. MenneneeBa, WCHONB3ysl TOHATHA «S-, P-, d-



AIIEKTPOHHBIE opouTanu, «IHEPTreTUYECKHEe YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX COCIMHEHHI
1o nepuojaM u rpymmnam [lepuogudeckoit cucteMbl XuMuueckux 3nemeHToB [1. U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3IUYHBIX  KIACCOB,
MOJITBEPXKJIATh CYIECTBOBAHHE TEHETUYECKOW CBSI3W MEXAY HEOPraHMYeCKUMHU
BELIECTBAMH C TOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEaKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIIMPOBATH XUMHYECKHE PEAKIUH TI0
pa3IMYHBIM TpHU3HAKaM (YUCIYy W COCTaBy pPEarupyroluX BEIIECTB, TETIOBOMY
3pdeKTy peakiuu, U3BMEHEHUIO CTENEHEW OKHMCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPX KOTOPBIX 3TH PEAKINH UIYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KauyeCTBEHHBIH COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pPAaclO3HABATh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHHM PACKPBIBATH  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEaKLU;

c(OPMUPOBAHHOCTh YMEHUH OOBSACHSATH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKOH
peaxkuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle larense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XHWMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IPOMBIIIICHHOTO MOMYyYEHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MPUHUMIAX U

OKOJOIN4YC€CKHUX np06neMax XUMHUYICCKOI'O ITPON3BOACTBA,



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
pU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAoi M J1abOpaTOpHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKEHUE MEepPOKCUIAa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpoOBaTh BBIBOJbI Ha OCHOBE
3TUX PE3YNbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  MpaBWiIa  AKOJIOTHYECKU
[EJIeCO00pPa3HOr0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH

OITaCHOCTB BOBﬂGﬁCTBHﬂ Ha JKUBbLIC OPIr'aHU3MBbI OHpGI[GJIéHHBIX BCIIICCTB, ITIOHUMAasn



cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul O0y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJAa0OBUAALIMX OOYy4arolUXcs: YMEHHE HCIIONb30BaTh

penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
No HaumenoBan | KoinuyecTBo yacos
h He pa3aesoB
n/ p— Bcer | KonTpoabH IMpakTuueck | JJIEKTPoOHHbIE (HM(POBBIE) 0GpazoBaTeSbHbIE PECYPChI
n 0 ble paboThI He padboTsbl

NMPOrpaMmbl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKO XUMHUH

11

IIpenmer
OpTraHUYEeCKOU
XUMUU.
Teopus
CTPOEHUSA
OpraHUYECKUX
COCIMHEHUI
A. M.
byrneposa

https://lesson.edu.ru/my-school/lesson/a9f3d191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

Hto

T'0 TI0 pa3zieny

3

Pa3nes 2. YrieBogopoabl

https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-

21 ;ﬂiﬁ;ﬁiﬁ; 9 ed82fcaddd02?backUrl=https://urok.apkpro.ru/
' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
bl — AJIKAHBbI
5¢c32a694
HenpenenbHsl
e https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-
29 YTJI€BOAOPOA 6 1 70b5e8db71ae?backUrl=https://urok.apkpro.ru/
' BI: aJIKEHBI, token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632acfo03
aJIKaIMEHBI, 5c32a694
AJIKUHBI
23 ApomaTtrueck 2 https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-
' He c3ddal9feef4?backUrl=https://urok.apkpro.ru/




YIIIEBOAOPO/ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
bl 5c32a694
Egg; ?{I:;ie https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-
24 eBOLODOLO 3 983de535c44d?backUrl=https://urok.apkpro.ru/

' YHICBOAIOpOA token=00d3c187bded0129a346af21affaaa9e375b1c38cf3d61632acfI03

B U UX
5c32a694

nepepaboTka -

Wroro no pazueny 13

Pa3znen 3. Kuciioponconep:kaiiye opraHuuecKue coeTHHEHHsI

https://lesson.edu.ru/my-school/lesson/5439¢c18b-7440-4b6f-bf84-

31 CrupThl. 3 c04fa471694f?backUrl=https://urok.apkpro.ru/
' denon token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5c32a694
?:;gg:gige https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-
39 CUCIOTEL 7 ch7ae5858b90?backUrl=https://urok.apkpro.ru/
' ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
CI10XHBIE
5¢32a694
3¢hupsI —
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-
33 VIeBos! 3 01d2e212d4d0?backUrl=https://urok.apkpro.ru/
' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
Wroro mo pazueny 13

Pasnen 4. A3oTconepikamme opranudeckue coeIMHeHust

https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-

41 iMHHH' 3 9205f201bh73e?backUrl=https://urok.apkpro.ru/
' MHHOKHCIIOT token=00d3c187hded0129a346af21affaabade375h1c38cf3d61632acf903
bl. benku
50322694
Hroro no pasgeny 3

Paspnen S. BeIicOKOMOJIEKY /IS PHBIE COCAUHEHHUS

5.1

ITmacTmaccsl.
Kayuyxu.

2

https://lesson.edu.ru/my-school/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a?backUrl=https://urok.apkpro.ru/




Boiokna token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
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11 KVIACC
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Pasnen 1. Teopernueckue 0CHOBBI XUMUM
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[Tepnoanueck
WH 3aKOH U https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-
11 [Mepuoanyeck 3 5155d30a45fa?backUrl=https://urok.apkpro.ru/
' as CUCTEMA token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
XUMUUYECKUX 5c32a694
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19 BEILIECTBA. 4 aca9c7241b21?backUrl=https://urok.apkpro.ru/
' MHoroo6pasu token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acfo03
€ BEIIECTB 5c¢32a694
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Pa3nes 2. Heopranmueckasi XuMus

https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4ale-8073-
70c604e9c862?backUrl=https://urok.apkpro.ru/
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OpF AHUYCCKUX
5¢32a694
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https://lesson.edu.ru/my-school/lesson/f5999557-18c¢8-4853-83a0-

31 Xumus u 4 588bf830407a?backUrl=https://urok.apkpro.ru/
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5c32a694
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoauuecTBO 4acoB
o/ Tema ypoka Beero .]Ifl(:::io g;?:::;" fllj;-?eﬂnﬂ yleKTPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PeCYPChI
n padoThI padoThI
[Ipenmer
OpraHUYeCcKOi https://lesson.edu.ru/my-school/lesson/a9f3d191-5ele-

1 XUMUH, €6 1 04.09 2023 4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/
BO3HMKHOBEHHE, T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
pa3BUTHE U d61632acf9035¢32a694
3HAUYCHUC
Teopus crpoeHus
OpPraHuYeCKUX https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-

5 coenuHeHn A. M. 1 11.09.2023 4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/
bytnepona, e€ T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
OCHOBHBIE d61632acf9035¢32a694
IIOJIOKCHUA
IIpencrasienue o
KJaccuukanum
OpTraHHUYCCKUX
BEIIIECTB. https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-

3 Homenknarypa 1 18.09.2023 410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/
(cucremaruveckas) R token=00d3c187bded0129a346af21affaa6ade375b1c38cf3
U TPUBHAJIbHBIE d61632acf9035c32a694
Ha3BaHUs
OpTaHUYCCKUX
BCIIIECTB
AJTKaHBI: COCTaB U https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-

4 CTpOEHHUE, 1 25.09.2023 | 473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/
TOMOJIOTUYECKUI token=00d3c187bded0129a346af21affaa6ade375b1c38cf3




psiI d61632acf9035c32a694
MeraH u 3TaH — https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-

5 npocTeinIme 02.10 2023 44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/
peACTaBUTEIIN — token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
AJIKAaHOB d61632acf9035¢c32a694

https://lesson.edu.ru/my-school/lesson/4038171e-4158-

6 AJIKEHBI: COCTaB U 09.10 2023 4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/
CTpOCHHE, CBOMCTBA o token=00d3c187bded0129a346af21affaa6ade375b1c38cf3

d61632acf9035c32a694
T L p— https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-
. 499e-840b-

7 n_;%izﬁ?ﬁf 16.10.2023 70b5e8db71ae?backUrl=https://urok.apkpro.ru/

aJII)KeHOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694
H;?gf;;fcf A https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-

8 2 Honyqel;né 93.10.2023 43b1-9f67-7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/

STYICH 1 H3ydeHe T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
. d61632acf9035¢c32a694

€0 CBOUCTB»

AJKagueHsl.

byranuen-1,3 u https://lesson.edu.ru/my-school/lesson/6df23393-6f08-

9 MeTnuoyTaanen-1,3. 13.11.2023 4b9f-ae01-a983b95b854a?backUrl=https://urok.apkpro.ru/
[Monydenue o token=00d3c187bded0129a346af21affaa6ade375b1c38cf3
CUHTETUYECKOTO d61632acf9035c32a694
Kay4yyKa U pe3UHbI
AJIKMHBI: COCTaB U
20066HH0CTH https://lesson.edu.ru/my-school/lesson/05¢9a929-6741-

ThoeHHA, 4d7c-84b5-

10 FOMOior““eCK““ 20.11.2023 | 009a92468356?backUrl=https://urok.apkpro.ru/

A token=00d3c187bded0129a346af21affaaba9e375b1c38cf3
POCTCHIITIH d61632acf9035c32a694
HpeHCTaBHTeHL

AJIKUHOB




Breruncnenus mo

https://lesson.edu.ru/my-school/lesson/7dada027-8448-

11 YPaBHCHHIO 97 11.2023 418f-b416-fbaledd4ab6d?backUrl=https://urok.apkpro.ru/
XUMUYECKOU T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
peaxkiuu d61632acf9035c32a694
Apenbl: OeH3011 U https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-

12 TOJIYOIL 04.12.2023 491d-aded-c3ddal9feef4?backUrl=https://urok.apkpro.ru/
TOKCHYHOCTD T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
apeHoOB d61632acf9035c32a694

https://lesson.edu.ru/my-school/lesson/6¢c919641-7956-
I'eHeTnueCcKasa CBI3b 4130-b1fd-

13 | YMVICBOAOPOIOB, 11.12.2023 | c7e71db395d7?backUrl=https://urok.apkpro.ru/
TPHHALTORATIIX K token=00d3c187bded0129a346af21affaaba9e375b1c38¢f3
PasIIMHHBIM K1accam d61632acf9035c32a694
[Tpuponnsie
HC;E:(I)M;HO oB: https://lesson.edu.ru/my-school/lesson/99557a5e-2221-
fl/l 0 HHIEI‘/JIIl[“aS.I/I 43e0-97b8-

14 Hp Hp II;H 18.12.2023 983de535c44d?backUrl=https://urok.apkpro.ru/

Hg @EHHZ . token=00d3¢c187bded0129a346af21affaaba9e375b1c38¢f3
’ d61632acf9035c32a694

HC(I)TL n HpOJIYKTLI

e€ mepepaboTKu

[Ipuponusie

HCTE;;IH;HO op: https://lesson.edu.ru/my-school/lesson/99557a5e-2221-

irJI-I/I HHIEFII;a ‘I/I 430-97b8-

15 Hgnp";‘m 3 18.12.2023 | 983de535c44d?backUrl=https://urok.apkpro.ru/

e (b}T';HHe - token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
’ d61632acf9035c32a694

HE(Th U MPOJTYKTHI

e€ nmepepaboTKH

KOHTPOTLHAS https://lesson.edu.ru/my-school/lesson/6abf1680-4eb5-

16 ;60Tpa0no e 95 12 2023 46f2-8ea5-44d63cccf518?backUrl=https://urok.apkpro.ru/
p pasiely e token=00d3¢c187bded0129a346af21affaaba9e375b1c38¢f3
«YTIIeBOIOPOABD)

d61632acf9035c32a694




[IpenensHbIE https://lesson.edu.ru/my-school/lesson/5439¢18b-7440-
OJHOATOMHBIC 4b6f-bf84-c04fa471694f?backUrl=https://urok.apkpro.ru/

17 CIHMPTHI: METAHOJ U 15.01.2024 | token=00d3c187bded0129a346af2laffaa6a9e375b1c38cf3
JTAHOIL. d61632acf9035c32a694
Bonopoanas cBsi3b

https://lesson.edu.ru/my-school/lesson/461aa9c8-cOef-
MHoroaTOMHEIE 4827-a865-

18 ;3:;113 eTII;;HHKOHL " 22.01.2024 d12a0bedc826?backUrl=https://urok.apkpro.ru/

—— token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694

deHoMI: CTPOCHUC

MOJICKYJIBL, https://lesson.edu.ru/my-school/lesson/649883b8-7c51-

19 busnueckue u 99.01.2024 4f16-896e-10a2278b08f1?backUrl=https://urok.apkpro.ru/
XUMHYECKHE o token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
CBOJCTBA, d61632acf9035c32a694
HpI/IMeHeHI/IC

https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-
AJpaerunsl: 4945-h076-
20 g’ﬁg‘;ﬁ;ﬂi;ﬁn " 05.02.2024 cb7ae5858b90?backUrl=https://urok.apkpro.ru/
AleToH ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694
SH:OG?ITZ?:HG https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-
p g 4b57-a3ec-bha0f9fe63c0d?backUrl=https://urok.apkpro.ru/
21 Ezr;ﬂg:gable 12.02.2024 | token=00d3c187bded0129a346af2laffaa6a9e375b1c38cf3
' d61632acf9035c32a694
MypaBI)I/IHaSI nu
YKCyCHas
[IpaxkTuueckas https://lesson.edu.ru/my-school/lesson/9834d408-386d-
pabora Ne 2. 444a-8de3-7efba8b98cdb?backUrl=https://urok.apkpro.ru/

22 «CBolicTBa 19.02.2024 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
pacTBopa yKCYCHOM d61632acf9035c32a694
KHUCIIOTED»

23 CreapuHoBas 26.02.2024 | https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-




OJICMHOBAs
KHCJIOTHI, KaK
MIPEACTaBUTEIH
BBICIIIHUX
KapOOHOBBIX KUCIIOT

4945-a0eh-1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694

MpU1a KaK coiu

24 Egﬁgg I:;BHX 04.03.2024 https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCJIOT, X MOIOIIICC
JIICUCTBUE
Sgﬁﬁﬁ;i;b;ﬁ:e https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-

o5 KaPBOHOBHIX 11.03.2024 4945-a0eb-1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/
xucnor. Tuaposs T token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3

) d61632acf9035¢c32a694
CJIOXKHBIX 3(prpoB
XKupsr: ruaposus, https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-

26 NpUMEHCHHE, 18.03.2024 4945-a0eb-1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/
Ouotoruueckas o token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
POJIb JKUPOB d61632acf9035c32a694
VrieBonsl: cocras, https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-
KJaccupuKaus. 4281-963b-

97 Baxuneiimme 01.04.2024 01d2e212d4d0?backUrl=https://urok.apkpro.ru/
NIPEICTaBUTEIIN: o token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
TIII0K03a, GPyKTO3a, d61632acf9035¢32a694
caxapo3sa
Kpaxman u https://lesson.edu.ru/my-school/lesson/690fbb76-f94a-

28 IIEJUTIONI03a KaK 08.04.2024 4f77-bbbe-3d3ae748f716?backUrl=https://urok.apkpro.ru/
OpPUPOIHbIE o token=00d3c187bded0129a346af21affaa6ade375b1c38cf3
TOJIMMEPBI d61632acf9035c¢32a694
KonTponbHas https://lesson.edu.ru/my-school/lesson/66a7bd94-2bc5-

29 paborta 1o pazneny 15.04.2024 4ec7-b7c7-ff893919d25a?backUrl=https://urok.apkpro.ru/
«Kucnopoaconepxa T token=00d3c187bded0129a346af21affaa6ade375b1c38cf3

HUEC OPraHNYICCKHUC

d61632acf9035c32a694



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

COCAUHCHUA»
https://lesson.edu.ru/my-school/lesson/0c608a59-4¢69-
AMUHBI: METUJIAMUH 281 B%

30 " aHI/IJ'II/I'H 1 22.04.2024 9205f201b73e?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694

‘:‘xggggggm KaK https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-
oprafueckie 4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/

31 COCIHHCHIS, 11X 1 29.04.2024 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3

’ d61632acf9035¢c32a694
OHMOJIOTHYECKOE
3gadenue. Ilentuapl
Berku KaK https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-
4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/

32 | "PHPOIBIC 1 06.05.2024 | token=00d3c187bded0129a346af21affaaba9e375b1c38cf3

BRICOKOMOJICKYTIAPH d61632acf9035c32a694
bIC COCINHCHUA

https://lesson.edu.ru/my-school/lesson/45b81dac-acba-
OCHOBHBIE ITOHSITUI 440e-99e3-

33 EEE?:OMOHGK — 1 13.05.2024 14c3ba78050a?backUrl=https://urok.apkpro.ru/

X COG,Z[I/IHGHI/Iyﬁ P token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf9035¢c32a694

?I:}II{TO;I;HG METOE https://lesson.edu.ru/my-school/lesson/45b81dac-acba-
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34 Ef;cc();:ﬂ“gl?ii;y;ﬂp H 1 20.05.2024 14c3ba78050a?backUrl=https://urok.apkpro.ru/
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’ d61632acf9035c32a694
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO
YACOB IIO 34
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11 KIIACC

Ne KoJymmyecTBo yacoB I
aTa
o/ Tema ypoka Bee Kontpoar, | Ipaxruie usyde DJIeKTPOHHBIE U (ppOBLIE 00pa3oBaTeJbHbIE PECYPChI
ro HbIE CKHe —

n paboThbI paGoThI
X -
33?1\44123?:1%\4 https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-
gﬂeKTpo'HHa,I ' 1 b6dc-5155d30a45fa?backUrl=https://urok.apkpro.ru/
KOH(Urypauus token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
aTOMOB 632acf9035c32a694
[Tepuoanueckuit
3aKOH 1
[Tepunonuueckas
;ii;;reimx https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-
snementos J1. U 1 a49c-7375¢3d033e9?backUrl=https://urok.apkpro.ru/
MeHe/eeBa 'HX' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
B C 632acf9035c32a694
COBPEMEHHOMN
TEOpHEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
;ﬁgﬁd:;f;{f ):1 X https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-
COETMHEHHI TI0 1 a49c¢-7375¢3d033e9?backUrl=https://urok.apkpro.ru/
IpyIam u token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
nepruoIaM 632acf9035¢32a694
3Hauenue
NepuoanICCKOro




3aKOHA ¥ CUCTEMBI
XUMHYECKUX
snemenToB ..
MeHnieneena B
pPa3BUTHHU HAyKH

Ctpoenue
BEIIECTBA.
XuMuyeckas CBs3b,
€€ BHBI;
MEXaHU3MBbI
o0pazoBaHus
KOBaJICHTHOM
cBsa3u. Bogoponnas
CBSI3b

BaneHTHOCTB.
DIEeKTPOOTpHULIATET
pHOCTL. CTEIeHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
CHCTEMaX.
HctunHbie n
KOJIJIOUTHEIC
PacTBOPHI.
MaccoBas noins
BEIIIECTBA B
pacTBope

https://lesson.edu.ru/my-school/lesson/8ae38be6-e06f-4fae-
9729-69903109f968?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

Knaccudukanms u
HOMEHKJIaTypa

https://lesson.edu.ru/my-school/lesson/5e33bc30-805d-41fe-

bf72-860434f45f57?backUrl=https://urok.apkpro.ru/




HEOPTraHUYECKHUX
COCIUHCHHI.
I'eneTmueckas
CBS3b
HEOPraHUYECKHUX
BCIICCTB,
Pa3IMYHBIX KJIACCOB

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

Knaccudukanmst
XUMUYECKHUX
peakuuii B
HEOPraHWYECKON 1
OpTraHUYEeCKOU
XUMHUU. 3aKOH
COXPaHEHHSI MACCHI
BEIIIECTB; 3aKOH
COXpaHEHHUs U
MIpEBpaICHUS
SHEPTUU Mpu
XUMHUYECKHUX
peakumsx

https://lesson.edu.ru/my-school/lesson/75637222-d397-4bla-
810a-cc7bca9e8a0c?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

CkopocTb peakuu.
O6patumbie
pEaKIHH.
XHUMHYECKOE
paBHOBECHE

https://lesson.edu.ru/my-school/lesson/fOcb5def-307e-4575-
89d0-86041b603655?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

10

IIpaxTHueckas
pabota Ne 1.
«Bnusgaue
Pa3IUYHbIX
(dakTOopoB Ha
CKOPOCTh
XUMHYECKON
peakuum»




11

DIIeKTPOTUTHYECKA
sl IUCCOLHALIHS.
[TonsTHe 0
BOJIOPOJTHOM
nokazaree (pH)
pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'mpponus
OpTraHUYECKUX U
HEOPTaHUYECKUX
BEILIECTB

https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-
8330-6e027b075645?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

12

OKHUCIMTEIIBLHO-
BOCCTaHOBUTEIbHBI
€ PeaKIuu.
ITousitue 06
3JICKTPOJIN3E
pacIuiaBoB u
PacTBOPOB coJeit

https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

13

KonTponbHas
pabora o pazaeny
«Teopernyeckue
OCHOBBI XUMHUU

14

Mertamisl, ux
MOJIO)KCHHUE B
Ilepronnueckon
CHCTEME
XUMHYECKHAX
anemenToB /l. U.
Menpaeneena u
0COOEHHOCTHU
CTPOCHHUSI aTOMOB.
OO0mue
¢buznueckue
CBOMCTBA METAJIJIOB

https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694




15

CnuiaBbl METAJIIOB.
DIIEKTPOXUMUYECKU
U psill HanpsHKEHU M
METaJUIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XUMUYECKHUE
CBOMCTBaA
BaXKHEHIIINX
MeTaJuIoB (HATpHH,
KaJIni, KalbIni,
MarHui,
AIIOMUHUI) U UX
COCIMHEHUN

https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

17

XUMHYECKHE
CBOIICTBa Xpoma,
MEJH U UX
COCIUHCHHI

18

XUMUYECKue
CBOICTBA LIMHKA,
JKene3a U ux
COE€UHEHUI

19

IIpaxTrueckas
pabota Ne 2.
"Pemienne
HKCTIEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
«Meramns»"

https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-
826b-a648d7d6fef7?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

20

Hewmeramier, nx
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME
XHUMUYECKHX
snemenTos /JI. M.
Menpaeneena u

https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4¢96-
bd3a-25f26d9c1139?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694



https://resh.edu.ru/subject/lesson/4961/start/151293/

0COOEHHOCTH
CTPOCHHS aTOMOB

21

dusnyeckue
CBOICTBa
HEMETaJIIOB.
Aunnotponust
HEMeTaJIoB (Ha
npuMepe
KHCJIOPO/Ia, CEPHI,
docdopa u
yriepojia)

22

XuMHu4yecKue
CBOMCTBA
rajoreHoB, CEPhI U
HUX COeNUHEHNHN

23

XUMHYECKHE
CBOICTBA a30Ta,
docopa u ux
COeTMHEHNN

24

XuMuyeckue
CBOMCTBA yIJjIepoa,
KPEMHUS U UX
COCJIMHEHU U

25

IIpumeHeHune
BaYKHEHIITNX
HEMETAJIJIOB U UX
COEeTMHEHNN

26

0O00011eHne n
cucTeMaTu3aus
3HAaHWH 110 TEME
«Hemeranmby.
Brerancnenns 1o
YpaBHEHUSAM




XUMHYECKHX
peaKuuii u
TEPMOXHUMHUYECKUE
pacuérhl

27

IIpakTrueckas
paborta Ne 3.
«Perienue
AKCIEPUMEHTAIbHBI
X 3aJ1a4 110 TEME
"Hemeramnnr"»

https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-
86f4-d0ac5b740b3b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

28

KonTponbhas
pabora 1o Temam
«MerTanne» u
«HemeTamibe

29

Heoprannueckue u
OpraHHYecKue
KHCJIOTBI.
Heoprauunueckue u
OpTraHUYECKHE
OCHOBaHUSs

https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46¢6-
910c-46a0576d6924?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

30

AmodorepHble
HEOPraHWYECKHUE U
OpraHUYEeCcKHe
COCIUHCHHS.
I'eneTnueckas
CBSI3b
HEOPraHUYECKHUX U
OpTraHUYECKHUX
BEIIIECTB

https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-
a2ba-be9eObbeddef?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

31

Ponp xumuu B
obecrnieueHNH
3KOJIOTHYECKOM,
SHEPreTUYECKON 1




MUIIEBOU
0E€30I1aCHOCTH,
pPa3BUTHH
MEIULIMHBI

32

[IpencraBnenus 06
00IIMX HAYyYHBIX
MPUHIIATIAX
HPOMBIIIICHHOTO
MOJTyYeHUS
BAYKHEUIIUX
BEIIECTB

https://lesson.edu.ru/my-school/lesson/f5999557-18¢8-4853-
83a0-588bf830407a?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694

33

YenoBek B MUpE
BEIIECTB U
MaTepUajoB

34

XuMus 1 310pOBbE
YeJI0BEeKa

OBIIEE KOJIMYECTBO

YACOB I10
ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun
B.B.; nox penaknueii Jlyauna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTebeTBO
«IIpoceemenue»

[lepuonuueckas cucrema xuMuueckux snnemeHToB [[.M.MenzaeneeBa, Tabnuia

pacTBOPHUMOCTH, SHCKTpOXI/IMI/I‘—IeCKI/Iﬁ PO HAITPSOKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Acanoga, JI. . Xumus : noypounsie pa3pabotku : 10 kiacc (6a30BbIif YPOBEHb) :
meroanueckoe rmocodue / JI. M. Acanosa, B. B. Epemun. — M.: Jlpoda, 2020. —
176 c.

Xumusi. ba3zoBeiit ypoBeHb. 10—11 kimaccel : paboyas mporpamma k iuHun Y MK
B. B. Jlynuna : yuebHo-meroauueckoe nocoodue / B. B. Epemun, A. A. JIpo3108,
. B. Epemuna, 3. 1O. Kepumos. — M. : JIpoda, 2017. — 104 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/

https://lesson.edu.ru/04/08

https://www.yaklass.ru/

http://www.chem.msu.su/



