MHWHUCTEPCTBO MIPOCBEIMIEHUS POCCUICKON ®EJEPALIUN
KoMmurer 001mero n npogeccuoHaIbHOro o0pasoBanusi JIeHUHrpaackoii odaacTu
Komurer o0pazoBanusi agMuHucTpauuu KupoBcKoro MyHuMnajibHOro paioHa JIeHuHrpaackoi odaacrtu

PACCMOTPEHO
IlemaroruueckuM cOBETOM
[Tpotokon
Ne 01 o1 31.08.2023

MKOY «dIpuiaagoxckas COIL»

COI'JTACOBAHO
YpaBisomnUM COBETOM
IIpotokon
Ne 01 o1 31.08.2023

PABOYAS ITPOI'PAMMA
y4eOHOro npeamera « XuMush»

(0a30oBbBIN YyPOBEHD)

st ooyuarormuxcst 10-11 kmaccoB

. lHpuinagoxkcexui 2023

JIMpEKTOP IKOJIKI ||

VTBEPKJIEHO
Tpukasom Ne 194/61 }/1 08.2023

A ,«{ 777 5 A llymeesa
4
MyHMLanAﬂ bHOE MoanucaH: MYHULMNANBHOE KASEHHOE

OEMEOEPAGOEATEHEHOEWFEN(E\EHME HFMHMO)KCKAR
KA3EHHOE o

OBILEOEPASOBATENLHOE :;ﬂmwmm,z‘m

bl

YYPEXIEHWE " b A .o MO

HPMHAﬂomCKAH CPEHHHHKAGEHHOEOEUJEOEFAQOBATEHEHOEVNPE HML\MI‘IAﬂbHOE

OBLEOBPASOBATENbHAS &

LLUKONA"

STREET n HrpancK

HPM Al:lo)KcKAﬂ CPEAHSIA OEU.[EOEPASOEATEHbHAﬂ WKOMA™




HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpefHEro odiiero oOpa3zoBaHus pa3dpadoTaHa Ha ocHoBe denepaabHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepamnumny, TpeOOBaHUN K pe3ybTaTaM OCBOCHHS (eepatbHOM
oOpa3oBarenbHOM mporpammbl cpeaHero oomiero obpazoBanus (DOII COO), npencraBieHHbx B DenepaibHOM
rocyaapcTBeHHOM oOpasoBatesbHOM cTanaapte COO, ¢ yuérom KoHueniuu npenogaaBanus y4eOHOTO npeaMera « XUMUs B
oOpa3oBaTenbHBIX Opranu3anusx Poccuiickoit deneparuu, peamn3yrIIMX OCHOBHBIE 00pa30BATENIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoOJokeHul «Crtpareruu pa3Butusi BocnuTanusi B Poccuiickont ®enepanmu Ha nepuon g0 2025 roma»
(Pacniopsixenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MO/IX0/I0B K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K OMPEJEICHUIO O0IIel cTpaTerun 00y4eHusi, BOCIIUTAHUS U
pa3BUTHs OOy4alOIIUXCA CpeAcTBaMU ydyeOHoro mpeamera «Xumus» st 10—11 kiaccoB Ha 0a30BOM YpPOBHE COCTaBHIIU
koHHentyanbHbie nojoxeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH II€NIeH, COAECp)KaHUs, Pe3yJbTaToB OOydeHHUs U
TpeOOBaHUI K YPOBHIO MTOJAITOTOBKHU BHITYCKHUKOB.

Xumuyeckoe o0pa3oBaHue, MOJTy4aeMOe BBIITYCKHUKAaMK 00111€00pa30BaTelIbHONM OpraHu3aluu, IBIsSEeTCS HEOTheMIEMOM
4acThl0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIONIUM HTANIOM peaM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IEIOCTHOM CHUCTEME XMMHYECKOro 0Opa3oBaHMs. DTHU IEHHOCTU KacaroTCs TMO3HAHUS
3aKOHOB MPHUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl YEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOIO
OTHOIICHHS K CBOEMY 3JIOPOBBIO U MPUPOAHON cpene. Peammsyercss xumMudeckoe oOpa3oBaHHe OOYYaIONIUXCS Ha YPOBHE
CpellHero o01ero o0pa3oBaHUsI CPEACTBAMHM Yy4yeOHOTro MpeaMmeTa «XUMHS», COJEepkKaHWEe M TOCTPOCHUE KOTOPOTO
OTIPEICNICHBl B TPOrpaMMe IO XWUMHUH € Y4ETOM crhenuduKu HAyKH XUMUHU, €€ 3HAYCHUS B TO3HAHWUU TMPUPOALI U B
MaTepHalibHOM JKU3HU OOIIECTBA, & TAKKE C YYETOM OOIIUX LIeJIe U MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero obiero oopazoanus B Poccutickoit deneparnum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MTPAET OCOOYIO pOJbh B COBPEMEHHOW ITMBUIIM3AIINU, B CO3JIaHUU
HOBOU 0a3bl MaTepUabHON KylIbTypbl. OHA BHOCUT CBOM BKJIaA B (OPMUPOBAHUE PAllMOHATIHLHOTO HAYYHOTO MBILIUICHHUS, B
CO3/1aHue 1IEJIOCTHOT'O TIPEICTaBICHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOBI U YEJIOBEKA, KOTOpOoe PopMUpyeTCs
B XMMHUH HAa OCHOBE NTOHMMAaHHMS BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3ZHAHUS B3aMMOCBS3H MEXIY CTPOCHUEM
BEIIECTB, MX CBOMCTBAMH M BO3MOXKHBIMU O0JIACTSIMU MPUMEHEHHUSI.



TecHO B3aMMOJIEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XUMHUS CTalla HEOTHEMIIEMOW YaCThI0 MUPOBOM KYJIbTYPBI,
HEOOXOJMMBIM YCIIOBUEM YCIICIIHOTO TPyAa M KU3HUM KakXIoro ujeHa obmectBa. CoBpeMeHHass XUMHUS Kak Hayka
CO3MJIaTelIbHAsA, KaK HayKa BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha pElIeHHE INI00aNbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIEBOM, SKOJIOTUUECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

B cootBeTcTBUM € 0OIIMMU LENSIMHU U MPUHLIUIIAMUA CPEIHETO OOIIero o0pa3oBaHusl COJEpXKaHKE MpeaMeTa «XUMUS»
(10-11 xmaccel, 0a30BbI YpOBCHb H3Y4YCHHS) OPHCHTUPOBAHO IPCHMYIIECTBEHHO Ha OOMIEKYJIHTYPHYIO IOJITOTOBKY
o0yyaroumxcsi, He0OXOAUMYIO UM Ui BBIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCIIEUIHOTO BKIIIOUEHUS B KU3Hb
COLIMYMa, TPOAOHKEHUsI 00pa30BaHUsI B PA3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETOCPEICTBEHHO C XUMUEH.

CocTaBisAIOIMMU  TIpeaAMEeTa «XUMUS» SBIAIOTCS 0a30oBble Kypchl — «Opranumdeckas xumusa» ©u «OOmas u
HEOpraHu4YecKkass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUM [0 HEOPraHWYECKOM XMMHH (C BKIIOYEHHWEM 3HAHMM W3 OOIed XMMHH) U OpraHudeckod xumuu. GopMupoBaHue
JTAHHOM CHCTEMBI 3HAaHUM IIPU U3YYEHUHU ITpeIMeTa 00€CIIeYnBAET BOZMOKHOCTh PACCMOTPEHHUS BCET0O MHOT000pa3Husl BEILlE CTB
Ha OCHOBE OOILMX MOHSATHUH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa comepxxkanusi KypcoB — «Oprannyeckas xumus» u «OOuias U HeopraHuyeckas XUMus» cpopMuUpoBaHa B
nporpaMme Mo XMMHUHU Ha OCHOBE CHCTEMHOTrO IMOJAXO0Ja K M3YYEHHIO Y4eOHOro marepuasia U o0yciOBJIEHA HMCTOPUYECKU
00OCHOBAHHBIM Pa3BUTHEM 3HAHMI HA ONMPEAEIIEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHn4ecKkoi XMMHUH BEILECTBA
paccMaTpHUBaIOTCd Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOEHUSI OPraHMYECKUX COCIUHEHUW, a TakkKe Ha YPOBHE
CTEPCOXMMHUYECKIX M IJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemlecTB. CBeneHuss 00 M3y4aeMbIX B Kypce BELIECTBaX
JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX CO€IMHEHUN. B Kypce opraHndeckoil XumMuu
MOJTy4yaloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHHUs MEpPBOHAYAIbHBIE MPECTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(DUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOCHHUS, O
XUMUYECKON pEeaKIu.

[Tox HOBBIM YIJIOM 3p€HHS B IpeaAMETe «XUMUs» 0A30BOr0 YPOBHS PACCMATPUBAETCA U3YYEHHBII HA YPOBHE OCHOBHOT'O
o011ero 00pa3oBaHusl TEOPETUUECKHUM MaTeprall U (PAKTOIOTMUYECKHE CBEJICHUS O BEIIECTBAX U XUMHUUYECKOH peakuuu. Tak, B
YacTHOCTH, B Kypce «O0mas 1 HeOpraHuyeckasi XUMHs» 00 y4aroIIMMCs PEAOCTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOIUYECKOr0 3aKOHA C OOILIETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIMM, rTy0ke MOHATh UCTOPHUUECKOE U3MEHEHHE
(GyHKIUH ATOT0 3aK0HA — OT 0000MIAOIIEH 10 OOBSICHSIOIICH U IPOrHO3UPYIOIIESH.



Enunas cucrema 3HaHWM O BaXKHEMIIMX BEMIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX M NMPHUMEHEHUHU, a4 TAKKE O
XUMHUYECKUX PEAKIUAX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs AomnoyHsercs B Kypcax 10 u 11 kimaccoB aiieMeHTaMu
COJEP)KaHUSI, MMEIOIIMMH KyJIbTYPOJIOIMUYECKUH W MPUKIAAHOW XapakTep. OTHU 3HAHUS CHOCOOCTBYIOT MNOHMMAaHUIO
B3aMMOCBSI3H XUMUU C APYTMMH HAYKaMH, PaCKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTHY ECKOM IESITEILHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIUTAHUIO YBAXEHUSI K MPOILIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPHIOKEHUN XUMUH,
MOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOJEeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICTMBATh WHOOPMAIMIO ¥ TPUMEHITh €€ JUIsl TOMOJHEHWS 3HAHWM, PEIICHHs WHTEIUICKTYaJIbHBIX U
HKCIIEPUMEHTAIBHBIX HCCIEAOBATEeNbCKUX 3a/ad. B 1enom coxepkanue ydeOHOro mpeamera «XHMHs JAaHHOTO YpPOBHS
W3YYCHUSI OPHEHTHPOBAHO HAa ()OPMHUPOBAHKE y O0YJAFOIINXCSI MUPOBO33PEHUYECKON OCHOBBI JIJIsi MTOHUMAaHUS (PrITOCOPCKUX
ujeH, TaKuX KaK: MaTepralibHOE €IMHCTBO HEOPraHUYECKOT0 U OPraHMYECKOro MUpa, 00YCIIOBJICHHOCTh CBOMCTB BEILIECTB UX
COCTABOM M CTPOEHUEM, IMO3HABAEMOCTb IMPUPOJHBIX SIBJICHUN MYTEM JKCIEPUMEHTAa W PEUICHUS MPOTUBOPEUHI MEXKIY
HOBBIMH (DaKTaMU U TEOPETHUECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEILICHUH SKOJIOTMYECKUX TPOOJIEM, a TAKKE
pobJieM cOepeKEeHUs SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/1aHMs HOBBIX TEXHOJIOTUN U MaTEpUAIIOB.

B nnane pemienus 3agad BOCHUTAHUS, PAa3BUTHS M COLMAIIM3ALMKN OO0YYarOUIMXCsl MPUHSTHIE MPOrpaMMOM MO XMMHUHU
MOJXObI K OTIPEENICHUIO COACpKaHUsI U TOCTPOCHUS IPeAMETa IIPEeIyCMaTpUBalOT (POPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX
NENUCTBUN, MUMEIOIMX 0a30BOE€ 3HAUYEHME U1 Pa3UYHBIX BHUJOB JCSITEILHOCTU: PELIEHUs MpoOseM, MOMCKa, aHalu3a U
o0paboTku uHGOpMaIU, HEOOXOAUMBIX JII MPUOOPETEHUS OMbITa MPAKTUUYECKON M MCCIEIOBATEIIbCKON NeATeIbHOCTH,
3aHMMArOIIE Ba)KHOE MECTO B IO3HAHUU XHUMUMU.

B npakrtuke npenojaBaHusi XMMHUM KaKk Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIEro
o0pa3oBaHusl, TpPU OMNPEICICHUU COJAEPKATEIbHOM XapaKTePUCTUKH IeNell M3ydeHHs MpeAMeTa HalpaBiICHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJAMIIMOHHO TpHU3HAETCS (OpMUpPOBAaHME OCHOB XHMMHMUYECKOM HayKd Kak o00Jactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JAEATEIBHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBHI.
C METOIMYECKON TOYKH 3PEHUS TAKOM MTOAXOJ K ONPENEIICHUIO LEJEH N3YyYEHNs IPEIMETA SIBISETCS BIIOJHE ONPABIAHHBIM.

CornacHo AaHHOW TOYKE 3pEHUS TJIAaBHBIMHM LEISIMU HM3Y4YEHHS NMpeaMera «Xumus» Ha 0azoBom ypoBHe (10 —11 ki)
SBIISIFOTCSL:

e (opmupoBaHHE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABISIIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpA,
B OCHOBE KOTOPOM JIEKAT KIIFOUEBbIE MOHATUS, (DYHIaMEHTAIIbHbIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE A3bIKA HAYKH,



YCBOGHHE W TMOHUMAHUE CYHIIHOCTH JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOrO XapakTepa, O3HAKOMIIEHHE C
UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS,;

e (opMupOBaHHE M PAa3BUTHE MPEICTABICHWN O HAYYHBIX METOJaX IMO3HAHWs BEIIECTB MU XUMHUYECKUX PEaKIIHH,
HEOOXOAUMBIX AJIi MPUOOPETeHUsT YMEHU OPHUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUUYECKUX SBJICHUH, MMEIOMIMX
MECTO B IPUPOJE, B MPAKTUUECKOU U MOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHHMH M CHOCOOOB JEATENBbHOCTH, CBSI3aHHBIX C HAONIOJAEHHMEM M OOBSCHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIOIEHUEM TTPaBuiI 0€30MIaCHOTO OOpAITIeHHS C BEIIECTBAMMU.

Hapsiny c aTumMm, conepkarenbHas XapakTepyuCTHKa Leel v 3a/1ay U3y4yeHus peIMeTa B IporpaMMe Mo XMMUM YyTOUHEHA
U CKOPPEKTUPOBaHA B COOTBETCTBMM C HOBBIMHM IPUOPUTETAMHU B CHUCTEME CpeaHero odmiero obpasoBanus. CeroaHs B
MpernoJaBaHuy XUMUU B OOJIbILIEH CTENEHW OTHAETCS MPEANOYTEHUE MPAKTUYECKONM KOMIIOHEHTE coJiepaHusi O0ydeHUs,
OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHUKA 00I11€00pa30BaTelIbHON OpraHU3alliy, BIAJCIONIEr0 HE HAOOpOM 3HAHUM, a
(G YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMU aKTUBHOTO TOJYYCHHs 3HAHUN M NMPUMEHEHUS UX B
peabHON KU3HU I PeLeHUs TPAKTUUECKUX 3a/1a4.

B cBs13u ¢ 3TUM IIpH U3yUYEHUU NIpeIMeTa « XUMUSD JOMUHUPYIOIIEe 3HaU€HHE MPUOOPETAIOT TaKUE LIETU U 337a4H, KakK:

ajanranus o0y4aromuxcs K yCIOBUSAM JUHAMUYHO pa3BUBAIOLIETOCs MUPa, POPMHUPOBAHUE HHTEILIEKTYAJIbHO Pa3BUTON
JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHSATUIO TPAMOTHBIX pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEHIECTBAMH U UX PUMEHEHHEM;

(dopMupoBaHUE y 00yUYaAIOUINXCS KIIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[UI ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE
JUTSL pa3fIMYHBIX BUAOB JEATEILHOCTH: pelIeHUsl TpoOseM, MOoucKa, aHaiau3a U o0padoTku uHdopMaluy, HEOOXOAUMBIX AJIs
NpUOOPETEHUS OIBITA IEATEIbHOCTH, KOTOpasi 3aHUMaeT BaXKHOE MECTO B MO3HAHUU XMMHH, a TAKXKE JIJIsI OLIEHKU C MO3ULIUN
HKOJIOTMYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE NO3HABATEIBHBIX NHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN O0Yy4YaroIIUXCS: CIOCOOHOCTH
CaMOCTOSITEJIbHO MPHOOpETaTh HOBBIE 3HAHUSA [0 XUMHUHU B COOTBETCTBUHM C JKU3HEHHBIMH NOTPEOHOCTAMM, HCIOJIb30BaTh
COBpPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTMU JUIsl TMOMCKAa M aHaluM3a y4yeOHOM M HayyHO-TIONYJISpHOM HH(POPMALMH
XMUMHUYECKOT'O COAepKaHMUS;



dbopMUpoBaHHE W pa3BUTHE Y OOYYAIONIUXCS aCCOIMATHBHOTO M JIOTMYECKOT'O MBINIJICHUS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IPHU IUIAHUPOBAHUM U TPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIHUTAHHUE Y 00 ydaroImuxcs YOSKIEHHOCTH B TYMAaHUCTUYECKON HAMTPABICHHOCTH XUMHH, €€ BAKHOM POJIM B PEIICHUH
TJI00ATBHBIX TPOOJIEM PaIlMOHATLHOTO TIPUPOJIONONB30BAHUS, TIOMOJIHCHHUS JHEPIeTHUCCKUX PECYpCOB M COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OCpPEKHOTO OTHOIICHHUS K MPHUPOAC M CBOEMY 3J0POBBIO, a TAKKE
MPUOOPETEHUSI OTBITA UCTIOIB30BAHMSI TTOTYICHHBIX 3HAHUH IJIS1 IPUHATHS TPAMOTHBIX PEIICHUA B CUTYAI[USX, CBI3aHHBIX C
XUMHWYECKUMH SBJICHUSIMH.

B yuebGHOM mmaHe cpemgHero o0Imero oopa3oBaHus MpeaMeT « XUMHUs» 0a30BOT0 YPOBHS BXOJIWUT B COCTaB MPEIMETHON
obactu «EcTecTBeHHO-HayIHBIC TIPEIMETHD».

OO611ee 4KcI0 4acoB, OTBEAEHHBIX JIJIS U3YYEHUS] XUMUHU, Ha 0230BOM YpOBHE CpeHEero o01ero oopa3oBaHusi, COCTABIISIET
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKAHUE OBYUEHUA
10 KUIIACC
OPT'TAHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKOH XUMHUHU

[IpenmeT opraHnYecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B ITOJIyYCHUH HOBBIX BEIIECTB U MAaTEPUAJIOB.
Teopust ctpoenust opranmueckux coeauHenuidi A. M. Byrnepoa, e€ ocHoBHBIe TojoxkeHHS. CTPyKTypHBIE (POPMYIIBI
OpPraHMYECKUX BEIIECTB. I'oMoIIornst, n3oMepus. XMMHUYECKast CBSA3b B OPrAaHMYECKUX COCAUHEHUAX — ONMHAPHBIE U KPAaTHBIC
CBA3U.

[IpencraBienne o KiIacCU(pUKALMK  OpraHMYecKuX BenlecTB. HomeHkiaTypa OpraHMYecKHMX COEIUHEHUN
(cucremaTHyecKasi) U TpUBHUAJIbHbIC HA3BaHUS BXKHEUILINX MPEICTaBUTENEH KJIACCOB OPraHUYEeCKUX BELIECTB.

DOKCHepUMEHTAIbHBIE METOJbl M3YYEHHMs BEIIECTB M WX IMPEBPAILCHUI: O3HAKOMJIEHHWE C oOpa3luaMu OpPraHHMYECKUX
BEIIECTB W MaTrepuajaMM Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOJIOJEHUE U ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIllEHUI0O OPraHMYEeCKUX BELIECTB NpU HarpeBaHuu (TUIaBJCHHUE, OOYIIMBaHUE U
TOpEeHHeE).

Yriesonopoasl

AJKaHBI: COCTaB ¥ CTPOEHUE, FTOMOJIOTMUECKUHN pAll. MeTaH U 3TaH — NpOCTENIINE IPEICTABUTENIN AJIKAHOB: (PU3NYECKUE
Y XUMHUYECKHE CBOMCTBA (pEaKLMK 3aMEIIEHUS U TOPEHMS), HAX0K/IEHHE B IPUPOJIE, OTyYEHUE U TPUMEHE HUE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTMYECKUU psl. DTWIEH U MPONUIEH — MPOCTEUIINE MPEACTABUTEIN AKEHOB:
¢usznyeckue M XUMHMUYECKHE CBOWCTBA (peakUuu TUIPUPOBAaHUS, TaJOrCHUPOBAHMSI, THApATALUM, OKHUCICHUS U
MOJIMMEPU3ALIUN ), TOJIyYEHHE U IPUMEHEHUE.

Anxamuensl: OyramueH-1,3 wu MerunOyraauwen-1,3: cTpoeHue, BaKHEHIIME XHUMHUYECKHE CBOMCTBA (peakius
nosmMepu3auun). [lonydenre CHHTETUUECKOT O KayuyKa U PE3UHBI.



AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTMYECKUH psAll. AUETUIIEH — IPOCTEHIINI MTPEICTaBUTENb AIKMHOB:
COCTaB, CTPOEHUE, PUZNYECKUE U XUMUYECKHE CBOMCTBA (PEaKIMU TMPUPOBaHNUs, TaJIOTCHUPOBAHUS, TUApATAL[IN, TOPEHUS),
IIOJIyYEHUE U IPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, PU3nyecKkue 1 XMMHUUYECKHe CBOMCTBA (pEaKIMy rajJloreHUPOBAHMS U HUTPOBAHUS ),
NOJIy4YEHUe U NpUMeHeHue. Tonyon: cocmas, cmpoenue, husuieckue u Xumuieckue ceoucmea (Peakyuu 2aio2eHuposanus u
HUMpo6anus), noayueHue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBA3b MEXAYy YIVIEBOAOPOJAMH,
IIPUHAJIEKAIIMMU K PAa3JIMYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTiIeBOAOpoa0B. [Ipupoanslii ra3 u nomnytHelie HeTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Crioco0Obl nepepaboTku He(TU: MEPeroHka, KPeKUHI (TEpMUYECKHM, KatanuTudeckuil), nuponus. [IponykTel nepepaboTku
He(dTH, UX IPUMEHEHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro Iep epadoTKu.

DKcrnepuMeHTaAIbHBIE METOBI U3YUYE€HHUS BEIIECTB U X MIPEBPAILCHUI: 03HAKOMJIEHUE ¢ 00pa3amMu I1acTMacC, KaydyKoB
U pe3uHbl, KoyeKuuu «HedpTe» n «Yroib», MoaeInpoBaHuE MOJIEKY YTIJIEBOAOPOAOB U T'aJIOT€H ONIPOU3BOIHBIX, IPOBEICHUE
IPAKTUYECKON paboThI: MOIYyYEHUE ITHUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluucienus mo ypaBHEHUI0O XMMUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOIAYKTa
pEaKIINK 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

Kuciaopoacoaep:xamue oprannyecKue coenHeHus

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METAaHOM M 3TAHOJ: CTPOCHUE, PU3NYECKUE U XUMHUUECKHUE CBOWCTBA (PEaKIUu C

AKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJOPOJIaMH, TOPEHUE), TPUMEHEHHE. BOOpoaHbIE CBS3M MEXKY MOJICKYJIaMU CIHPTOB.
JleiicTBUE METaHOJIa U TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€ CHOUPTHL. JTUJICHIVIMKOJIb W TJIUIEPUH: CTPOCHHE, (U3UYECKUE U XUMHYECKHE CBOICTBa
(B3aMMOJICHCTBHE CO IIEIOYHBIMU METa/UIaMH, KaueCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE CIIUPTHI). [leficTBre Ha OpraHu3M
yenoBeka. [IpruMmeHenune rimuepraa U STUJICHTIIMKOIIS.

deHou: CTpOCHUE MOJIEKYJIIbI, GU3MYECKUE U XUMUYEeCKHe cBocTBa. TokcuuHoCTh (heHoa. [Ipumenenue denona.

Anpnerunsl U kemouwvl. Dopmanmbaeru, aneTaabIeru: CTpoeHHe, (U3NYSCKHE M XMMHUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS U BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIUH ), TTIOTYYEHUE U TPUMEHCHHE.



OnHOOCHOBHBIE MpeNeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHas KHUCJIOTBI: CTPOCHHE, (U3HUYECKHUE U
XUMHUYECKHE CBOWMCTBA (CBOMCTBa, OOIME IS KJlacca KHUCIOT, Peakuus STepudHUKaIllUM), TONyYeHHE W IMPUMEHEHHE.
CreaprHOBas ¥ OJICMHOBAsI KUCIIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljia KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE.

Crnoxxnble 3(UpBl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cioxHbIX 3¢gupoB. XKupbl. ['maponus xkupos.
[IpuMenenue xkupoB. buonornyeckas poJib KUPOB.

VYreBosl: cocTaB, KiacCupUKAIMS YTIAEBOAOB (MOHO-, TU- M TIOJIMCAaxXapuibl). [ JTI0K03a — MPOCTEHIITNIT MOHOCaXapul;
0COOCHHOCTH CTPOCHHUS MOJCKYJbI, (PH3NYECKHEe M XHMMHYECKHE CBOMCTBa (B3ammojeilcTBue c Tuapokcumom memu(ll),
OKHCJICHHE aMMHa4YHbIM PacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHHE TIIOKO3bl), HAXOXKACHHE B MPUPOJE,
puMeHeHue, Oroaorudeckas poib. PorocuuTe3. OpyKkTO3a KaK N30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupojiHbie noauMepbl. CTpOoeHHE KpaxMalia U LeJUToi03bl. OU3nueckue u XUMUYECKH €
CBOICTBA Kpaxmasa (TUIpOJii3, KaueCTBEHHAs! PEaKIIUs C HOJO0M).

OKCIEpUMEHTAIbHBIE METOJbl M3yYeHMsS] BEIIECTB W WX IMpEeBpallieHUui: MpoBeAcHUE, HAONIOJEHHWE U OIMHCaHUue
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaYECTBEHHBIC PEAKIMM OJHOATOMHBIX CIHPTOB (OKHUCIECHUE STaHOJIA
okcugom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3auUMOIeUCTBUE IIuIeprHa ¢ TuapokcuaoM meau( 1)), anpaeruios (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcumom memu(ll), B3aumoseiicTBue Kpaxmaia ¢ HOJIOM), MPOBEACHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnble 3anaun.

Brraucienns mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00héMa, KOJMYECTBA UCXOHOTO BEIIECTBA WJIM MPOIYKTa
peaKkuuu 1Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEUIECTB UM MPOAYKTOB PEAKIIUH).

A3oTcojiepKaliue OpraHnuecKue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHudecKkrue coeuHeHus. Ou3nueckue 1 XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha
npuMepe TIMIHa). bruonornyeckoe 3HaYeHUe aMUHOKUCIIOT. [lenTu b

benku kak mpupojHbIe BRICOKOMOJEKYsipHbIE coequHenus. [lepBuuHas, BTOpuyHasi U TpETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: TUIAPOJIN3, ICHATYpAIHsl, KaYeCTBEHHBIE pEaKIIMK Ha OEJIKU.



DKCnepUMEHTAIbHBIE METO/Ibl M3YYEHHS BEUIECTB U UX MPEBpALICHUI: HAOIIOAEHUE U ONMHUCAHUE JEMOHCTPALMOHHBIX
OIBITOB: J€HATYpalLKs OEIKOB IIPU HarpeBaHUH, LIBETHbIE PEAKIIUN OEIIKOB.

BricokoMoJIeKky/IsIpHBIE COeIMHEHUA

OCHOBHBIE TOHATHS XMMHHU BBICOKOMOJEKYJISIPHBIX COCIUHEHUW: MOHOMED, IMOJHUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHBb
NOJIMMEPHU3aLUH, CPEOHsAs MOJIeKyJsipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN —
IIOJIMMEPU3aLUsL U TIOJIMKOHACHCALIUS.

DKCrepuMEHTAbHBIE METOAbl M3Y4YeHHs] BEUIECTB M WX MPEBPAIICHMI: O3HAKOMJIEHHE C 00pa3laMu NPUPOAHBIX H
UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanus MeXINpeaAMETHBIX CBsI3ed NpPH HU3YYEHUM OpraHndecko xumuu B 10 Kilacce OCYILECTBISIETCS 4Yepes3
UCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUM, SIBISIOIIMXCS CUCTEMHBIMU I OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmre ecTecTBEHHO-HAayYHbIE TOHSTHS: SIBIIEHWE, HAy4dHbId (akT, TUIOTe3a, 3aKOH, TEOpHs, aHaU3, CHUHTE3,
KJ1accuuKaIus, NepuoJUIHOCTb, HAOIIOACHHE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE.

®duszuka: Marepus, SHEprusi, Macca, aroM, 3JEKTPOH, MOJEKYJa, SJHEPreTUYECKUIl YpOBEHb, BEILECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSTHUE BEIeCTBa, (PU3NYECKUE BETMUNHBI U €IUHULIBI UX U3MEPEHHUS.

buosnorus: kierka, opranusm, ouocgepa, 0OMeH BEIIECTB B OpraHu3Me, POTOCUHTES, OMOJIOTNYECKH AKTUBHBIE BEIIECTBA
(Oenku, yriaeBobl, KUPbI, PEPMEHTHI).

I'eorpadusi: MuHeEpalibl, TOpPHBIE OPO/IbI, OJE3HBIE UCKONAEMBIE, TOILTUBO, PECYPCHI.

TexHomorus: MNHINEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTAaHUS, MOIOLIME CPEICTBA, JIEKApCTBEHHBIC U
KOCMETUYECKHE MPEIApaThl, MaTEPUabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBIIIASA U HEOPI'TAHUYECKAA XUMUA



Teopernyeckue OCHOBbI XUMMHU

XUMHUYECKUH 2JIeMEHT. ATOM. SApo aroma, U30TOMbI. DJIEKTPOHHAST 000J0YKa. DHEPreTUYECKUE YPOBHU, TIOTYPOBHH.
AToMHBIC opOuTanH, S-, P-, d- ameMeHThl. OCOOCHHOCTH pacmpeeCHUs JCKTPOHOB MO OPOUTAISIM B aTOMax 3JEMCHTOB
MEePBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAS KOH(PUTYypallnsi aTOMOB.

[lepuonnueckuii 3akon u Ilepuoanyeckas cuctema xuMmuueckux amnemMeHToB 1. 1. Menneneesa. CBsi3zb NEPUOIUUECKOTO
3aKoHa U Ilepuonuueckoi cucrembl XuMu4yeckux dieMeHToB 1. M. MenneneeBa ¢ COBpEMEHHONW TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX PJIEMEHTOB U 00Pa3yeMbIX UMH IIPOCTHIX U CJIOXKHBIX BEIIECTB 10 TPYIIaM
U niepuoiaM. 3HaUeHUE NEPUOIMUECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHUEcKasi CBsI3b. Buabpl XuMuueckod cBs3u (KOBaJCHTHAs! HETOJSIpHAs W MOJSIpHAs, MOHHAS,
MeTaJumdeckas). MexaHu3mbl 00pa30BaHUsS KOBAJICHTHOM XHUMHUYECKON CBsi3UM (OOMEHHBIM W JIOHOPHO-aKIEMTOPHBIN).
Bonoponnas cBsi3b. BalleHTHOCTB. DIEKTPOOTPULATENBHOCTh. CTENeHb OKUCIEHUs. IOHBI: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. | HWIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMA KPUCTATUIMYECKOW PEIIETKH.

[TonsTue 0 nucnepcHpIX cucTeMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOPBL. MaccoBast 40JIs1 BELIECTBA B paCTBOPE.

Knaccudukanusa HeopraHmyeckux coeauHeHuil. HoMmeHkiaTypa HEOpPraHMYeCcKUX BeEIIEeCTB. [ €HeTHYeckas CBS3b
HEOPraHWYECKUX BEIIECTB, MPUHAJIEKAIINUX K PA3JINYHBIM KJIACCAM.

Xumuueckas peakius. Knaccudukanuss XMMUYECKMX PEAKIMd B HEOPraHUYECKOW W OPraHMYeCKOW XUMHH. 3aKOH
COXPAaHEHUS MACChI BEMIECTB, 3aKOH COXPAHCHUS U MPEBPALIEHUS SHEPTUH IPU XUMHUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3audHbIX (akTopoB. OOpaTuMbie peakiui. XUMHUYECKOE PaBHOBECHE.
@akTOpBI, BIUSIONINE HA COCTOSIHUE XUMUYeCKoro paBHoBecus. [Ipunuun Jle [larenbe.

OnekTponutudeckas auccoruanus. CuibHble U cladbie 3JeKTpoiauThl. Cpena BOAHBIX PaCTBOPOB BEIIECTB: KHUCHas,
HEUTpAJIbHAS, LIEJIOYHAs.

OKHUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METObI U3YUEHUS BEIIECTB U UX TTPEBpallieHuil: 1eMoHcTparus Tadbmauil «Ilepuoanueckas cucrema
xumudeckux aneMentoB Jl. M. MenneneeBa», u3ydeHue Mojeiell KPpUCTALTUYECKUX PEIIETOK, HAOMIOACHUE M ONHUCAHUE
JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (pa3jioKeHUE TMEePOKCHIa BOAOpPOAA B MPUCYTCTBUM KaTalau3aropa,



OTpeJIeTICHHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBLHOIO HHIUKATOPA, PEAKIIMU HOHHOTO OOMEHa), MPOBEICHUE
MPaKTHIECKON paboThl «BiausiHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMHYECKON PEAKIIHH.

PacuétHbie 3amaun.

Pacuérsl 110 ypaBHEHUAM XUMHUYECKUX PEAKIMI, B TOM YHUCIIC TEPMOXUMHUYECKHAE PACUETHI, PACUETHI C UCITOJIb30BAHUEM
MOHSITHUS «MacCOBas 40 BEIIICCTBAY.

Heopranuyeckass xumus

Hemeramnel. Ilonoxenne nemeramoB B llepunonnueckon cucreme xummueckux syemeHToB JI. M. MenpeneeBa u
O0COOCHHOCTH CTPOCHHUS aToMOB. Du3MYecKHe CBONWCTBA HEMETAJUIOB. AJLIOTPONHS HEMETAUIOB (Ha MpUMeEpe KHUCIOpoja,
cepsl, hocopa u yriepona).

XVWMHYECKHE CBOWCTBA BAKHEUITUX HEMETAJUIOB (TAJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriepoma W KpeMHHUS) U UX
COCTMHEHUH (OKCHJIOB, KUCIOPOACOASPKAIINX KUCIOT, BOJIOPOIHBIX COSTMHEHUN ).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCTMHECHUM.

Merannsl. [lonoxxenne metaiioB B [lepuoandeckoit cucteMe xumuueckux sneMmentoB [1. 1. Menneneea. OcobeHHOCTH
CTPOEHHUS DJIEKTPOHHBIX 000JI0YeKk aroMoB MeramioB. OOmue Qusnueckue cpoiicTBa MeTamaoB. CIIaBbl METaUIOB.
DJIEKTPOXUMHUYECKUAN Pl HANPSHKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIITUX METAIOB (HATpUM, Kajdui, KaJbIMid, MarHuii, alFlOMUHUN, IIMHK, XpOM, KeJe30,
Me€Jlb) U UX COCTMHEHUH.

OO6mwme crmocoObI MoTydyeHrs MeTaJuIoB. [I[puMeHeHrne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METObI U3YYEHHS BEIIECTB M UX MPEBpAIICHUN: M3YYEHUE KOJUICKIUU «MeTauibl U CILIaBbDY,
00pa3loB HEMETAJIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJII0ICHUE U OTTMCAHHUE IEMOHCTPAIMOHHBIX U J1a00paTOPHBIX
OTBITOB (B3aUMOJICUCTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT M IIEJIOYEH, KaUueCTBEHHBIC PEeaKIMd Ha KAaTHOHBI
METaJIJIOB).

Pacuérnpie 3amaun.

Pacuétsl mMacchl BemiecTBa WK 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU O00BbEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BEHIECTB, pacy&Thl Macchl (00BEMA, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OIHO U3
BEILIECTB UMEET MPUMECH.



XHUMUA U )KU3Hb

Ponp xumum B oOecriedeHHHM HKOJOTHYECKOM, SHEPreTHYSCKOM W MHUIIEBOM O€30MacHOCTH, Pa3BUTUHU MEIUIUHBI.
[ToHsiTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBnenust 00 0OIMIMX HAYYHBIX MPUHIIMIIAX TPOMBIIIJIEHHOTO MOJYYEeHHS BaKHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MATEPUATIOB: BAXXKHEUILIME CTPOUTEIbHBIE MAaTEpUalibl, KOHCTPYKI[MOHHBIE MAaTEpHUAJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepualibl 1JIs SJIEKTPOHUKH, HaHOMAaTepHUalbl, OPraHMYECKUE U MUHEpaIbHbIE YIOOpEHHUS.

XuMHsT W 30pOBhE YEJIOBEKA: TPaBHUJIA HWCIOJIb30BAHMS JICKAPCTBEHHBIX TIPEMapaToB, MpaBHa O€30MaCHOTO
UCIIO0JIb30BaHUS MIPENapaToB OBITOBOM XMMHUU B MOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H Mpu M3ydeHuu oOIeil u HeopraHmdeckod xumun B 11 kiacce ocyiecTBisiercs
gyepe3 UCTOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSATHUM, TaK ¥ TIOHATHH, SIBJSIOIIMXCS CHCTEMHBIMH JUTSI OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4yHbIA (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHaJIu3, CUHTE3, KilacCu(uKalus,
MIePUOIMYHOCTD, HAOIIIOICHUE, DKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBIICHHE.

dusuKa: mMarepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PATNOAKTUBHOCThH, MOJICKYIA,
OHEPreTUYECKUN YPOBEHb, BEMIECTBO, TE€I0, 00BEM, arperaTHOE COCTOSTHUE BEMIECTBA, (PU3MYECKUE BEIMYUHBI U SIUHUIIBI UX
M3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKocucTeMa, Omocdepa, MaKpo- W MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIECTB B
OpraHHu3Me.

['eorpadusi: MuUHEpasbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE UCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHYECKAas] MPOMBIIUIEHHOCTh, METAUIYPrusi, IPOU3BOACTBO  CTPOHUTENBHBIX  MATEPHUAJIOB,
CEJIbCKOXO035UCTBEHHOE MPOM3BOJICTBO, MHUIIEBAs TPOMBIIIIICHHOCTD, (papMarieBTUIecKas MpOMBIIIIICHHOCTh, ITPOU3BOJICTBO
KOCMETUYECKHX MPENapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHUAIIOB, JJICKTPOHHAS  MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMS ITPOT'PAMMGBI 110 XUMHWN HA BA3OBOM YPOBHE CPE/IHEI'O
OBUIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnauBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHMS OOYYaIOIIMMHUCS IPOrpaMM CpPEIHEro OOIIero
oOpa3oBaHusi (JTMYHOCTHBIM, METAMPEIMETHBIM ¥ TIPEeIMETHhIM). HaydHO-MeTOAMYEeCKOW OCHOBOM i pa3paboTKH
IJIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS IPOrpaMM CpeaHero oOiiero oOpa3oBaHUs SIBISETCS CHUCTEMHO-AESTEIbHOCTHBIN
MOIXO/I.

B cooTBeTcTBUH € CHCTEMHO-IEATEILHOCTHBIM MTOAX0JIOM B CTPYKTYPE JINUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPEAMETA
«XuMHs» Ha YPOBHE CPEIHET0 001Iero 00pa30BaHuUs BBIJICICHBI CICTYIOIINE COCTABIISIONIHE:

OCO3HAaHHUE OOYYaIOIMMUCI POCCHUHUCKOM TpakAaHCKOW HJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPECIICHUIO;

HaJIM4Yue MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANIPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOSKJICHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEM U UCTOPUYECKUX
Tpaauiuii 6a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, MIPUCYIIUMHU I[ETOCTHON CUCTEME XUMHUUIECKOTO0 00pa30BaHMS;

HaJIM4Yue MPaBOCO3HAHUS IKOJIOTHYECKOU KYIbTYpPhl M CHOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOSHUS IpeaMeTa «XUMHS» JIOCTUTAIOTCS B EIMHCTBE Y4YEOHOW M BOCIHUTATEIHHOM
JEATENBHOCTA B COOTBETCTBUM C TYMAHUCTHYECKHUMH, COLMOKYJIBTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LEHHOCTSIMH U
uaeajaMd POCCHUHCKOrO TPaKIaHCKOIOo OOIeCTBa, NPHHSATHIMH B OOIIECTBE HOPMaMHM U TpaBUJIAMHU ITIOBEJCHUS,
CIIOCOOCTBYIOIIMMU MPOIECCAM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS TMYHOCTH OOYUAIOITUXCSL.

JIngHOCTHBIE PE3ybTaThl OCBOCHHS TMpPEIMETa «XHUMHS» OTpa)xarT c()OPMHUPOBAHHOCTH OMbITa IMO3HABATEIBLHONW M
MPAKTUYECKOMN AEATEILHOCTH 00YyYaIOIMXCs M0 peaau3aliuy NPUHSITHIX B 00IECTBE IIEHHOCTEHN, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMSA



OCO3HaHMS O0YYaIOIMMHKCS CBOUX KOHCTUTYLIMOHHBIX IPAB U 00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;

IPEJICTABIECHUS O COLUAIBHBIX HOPMAaX ¥ MPABWIIAX MEXJIMYHOCTHBIX OTHOUIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENIbHOCTH IPU CO3JIaHUU YUEOHBIX IMPOEKTOB, PEIICHWU Y4YEOHBIX H
MO3HABATEIbHBIX 33]1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY 1 apTyMEHTHI APYTUX MPU aHAINU3€ Pa3InIHbIX BUIOB
y4eOHOM 1eITeNbHOCTH;

2) IaTPHOTHYECKOr 0 BOCIIMTAHMS

LEHHOCTHOI'O OTHOIIEHHSI K UICTOPUYECKOMY U HAYYHOMY HACJIEIHIO OT€YECTBEHHON XUMHUH;

YBOXEHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTHUECKOrO0 MPUMEHEHUS XMMHUM, OCO3HAHMS TOTO, YTO
JOCTHKEHUSI HAYKH €CTh PE3yJbTaT JJIMTEIbHBIX HAOIIOJEHUN, KPOHNOTIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

MHTEpECca U MO03HABATEIbHBIX MOTUBOB B TIOJIYYEHUHU U MOCIEIYIOLIEM aHAIN3€ HHPOPMALIUU O IEPEIOBBIX TOCTHKEHHIX
COBPEMEHHOM OTE€YECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOr0 MOBE/ICHNUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMM, CBSI3aHHBIE C XMMHMUYECKUMU SIBJICHUSIMHU, U MPUHUMATh OCO3HAHHBIC DPELICHHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE U MOCTYIKM CBOUX TOBAPHILEH C MO3ULMI HPABCTBEHHBIX U ITPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUN ITHX ITOCTYIKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbSI:

MOHMMAHUS LIEHHOCTEH 370poBOro M 0Oe30macHOro obpasa >KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUECKOMY U NICUXUUECKOMY 3/10pOBBIO;

coOMIofeHUsT TpaBWil 0€30MacHOro OOpallleHHsl C BEIIECTBAMU B OBITY, MOBCEIHEBHOW W3HHM H B TPYIOBOU
NesTEeNbHOCTH;

NOHMMAaHUS [IEHHOCTU MPaBUJI MHAUBHUIYaJIbHOTO ¥ KOJJIEKTUBHOTO O€3011aCHOT0 MOBE/ICHUS B CUTYAIUIX, YT POKAIOLINX
30POBBIO U )KU3HU JIFOJIEU;



OCO3HAHUSI TIOCIECTBUM M HEMPUSATUS BPEIHBIX TPUBBIYEK (yHOTPEOJEHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHUSI);

5) Tpy1oBOro BoCIMTAHMS:

KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENbCKON JIEATETbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOMN U JIPYTUX BUJIAX JACATEIHHOCTH;

YCTAaHOBKM HAa AKTMBHOE Y4acCTHUE B PEIICHUM MPAKTUYECKUX 3a/ad COIMAIbHON HAmpaBJIEHHOCTU (B paMKax CBOETO
KJ1acca, IIKOJIb);

WHTEpeca K MPaKTHUYECKOMY U3YUCHHIO MPOoheCcCrid pa3IMaHOro Po/ia, B TOM YHCIIe HA OCHOBE IPUMEHEHUS TPEIMETHBIX
3HAHUM 110 XMMUHU;

YBaXEHUS K TPYLY, JIIOASAM TPyAa U pe3yJIbTaTaMm TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIAMBUIYAILHON TpaekTopuu oOpa3oBaHmsl, Oyayiiei mpodeccun u peaan3aium
COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH
o0111eCTBA;

6) AK0JIOrM4eCKOro BOCIIUTAHMS :

AKOJIOTHYECKH 1€71€CO00Pa3HOr0 OTHOIICHUS K TPUPOJIC, KaK UCTOUYHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIJIE;

MOHUMAHUS TJIOOATLHOTO XapakTepa JKOJIOTMYECKUX TpoOJieM, BIUSHHUS 3KOHOMHYECKUX IPOILIECCOB HA COCTOSHHUE
MIPUPOJTHON U COLUAIIBHOMN CPEMBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHXKEHMM XMMHMHM JUJII pPEUIEHUS BOMPOCOB PALMOHAIBLHOTO
MPUPOIONOIH30BAHUS;

AKTUBHOTO HENPUATUSA JIEUCTBUM, IPUHOCAIIMX BPEA OKPYXKAIOLIEW NPUPOAHOM Cpene, YMEHHs IPOTrHO3UPOBATH
HEeOJIaronpusTHHIE YKOJIOTMYECKUE TTOCTIEACTBUS MPEANPUHUMAEMbBIX IEUCTBUM U MPEJOTBpaIlaTh UX;

HaJIM4us Pa3BUTOrO 3KOJOTMYECKOrO MBIIUICHHS, IKOJIOTHYECKON KyJIbTYphI, OMNbITA AEATEILHOCTH SKOJOTHYECKOM
HaIlpaBJICHHOCTH, YMEHHS PYKOBOICTBOBATHCS HWMH B II03HABATEIbHOW, KOMMYHHUKATHBHOM M COIMAJIbHOM MPAaKTHUKE,
CIIOCOOHOCTH Y YMEHHUSI aKTUBHO IIPOTUBOCTOATH UACOJIOTMU XeMO(poOuH;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
MPaKTUKH,



MMOHMMAaHUs ClIEU(PUKN XUMHUM KaK HAyKH, OCO3HAHUS €€ poJik B (POPMHUPOBAHUY PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
CO3aHUU IIEJIOCTHOTO TIPEICTABICHUS 00 OKpYKAFOIIEM MUPE KaK O IMHCTBE MPUPOBI U YEITOBEKA, B IIO3HAHUHN ITPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TIPOOIEM COXPaHEHUS ITPUPOTHOT'O PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU ISl COBPEMEHHOM ITMBWJIM3AIMU: B €€ TYMaHUCTUYECKOM HAIPABICHHOCTH
¥ BOXHOW POJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaIbHOU KYJIbTYPhI, PEIICHUH TJIO0ATBHBIX MTPOOJIEM YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEUECTBA — ChIPhEBOM, DHEPTreTUUECKOM, TTUIIEBON M SKOJIOTUUECKOM 0€3011aCHOCTH, B pa3BUTUU MEIUIIMHBI, 00€CTICUCHU U
YCIIOBUH YCTIEIITHOT'O TPY/a ¥ IKOJIOTHIECKH KOM(DOPTHON KU3HH KaXKJOTO YjieHa OOIECTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: NMOHUMAHUS CYIIHOCTH METOAOB ITO3HAHWS, HCIIOIb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUS ISl aHAlM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIEro MUpa U
MIPOUCXOIANINX B HEM M3MEHCHHM, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIMXCS
JIAHHBIX C LENIBI0 NOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CAMOCTOSITEIbHO MCIOJIb30BaTh XUMHWYECKUE 3HAHUS JJIS PEIICHUs] MpoOJieM B pealbHbIX >KU3HEHHBIX
CUTYyalUsIX;

WHTEPECA K MO3HAHUIO U UCCIICIOBATEIILCKOM JIEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY TOJIYYEHHIO HOBBIX
3HAHUH 110 XMMHUH B COOTBETCTBHH C )KM3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSIM TpYJla B pa3IU4HbIX chepax npodhecCuoHATbHON JesTEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJibTaThl OCBOCHUSI y4eOHOro npeaMera «XUMHUsS» Ha YPOBHE CpPEHEro 00IIero o0pa3zoBaHUs
BKJIFOYAIOT:

3HaYUMBbIE 1J1s1 GOPMUPOBAHUS MUPOBO33PEHHS 00 yUaAIOIINXCS MEXKAUCITUIUIMHAPHBIE (MEXITPEIMETHBIEC) 00IIIEHAYYHbIE
MOHSATHUSI, OTpaXXarol[Me IEJOCTHOCTh HAYYHOM KapTUHBI MHUpAa W CHEUU(PUKY METOJOB IIO3HAHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPrus, sIBJICHUE, MPOIECC, CUCTeMa, HAyYHbIH (akT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOIIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);



YHUBEpCaJIbHbIE yueOHbIe JAciCTBUSI (IMO3HABaTENbHbIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIECUMBAIOIINE
dhopmupoBaHue (HYHKIIMOHATBLHON I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHITUN 00YJarOIINXCS,

CIIOCOOHOCTh  OOYYAIOIMIMXCSI MCIOIb30BAaTh OCBOCHHBIE MEXKIMCHIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCAJIbHbIE YueOHBIEC IEHCTBUS B O3HABATEILHOM U COLMATBHON MPAKTHUKE.

MeranpenMeTHple  pe3yJdbTaThl  OTPAXAIOT  OBJIAJICHWE  YHUBEPCATbHBIMU  YYEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbLHBIMU J1€HCTBUSIMU:

1) 6a3oBble JJOrMYecKue AeiicTBHSI:

CaMOCTOSITEIbHO (POPMYIIUPOBATH M aKTYaJU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNENsATh UETU JCSITENbHOCTH, 3ajJaBas MNapamMeTpbl U KPUTEPUU UX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIIbHOCTHU C MOCTABICHHBIMU LEISIMU;

WCIIOIb30BaTh P OCBOCHUY 3HAHUN MPUEMBI TIOTMUYECKOTO MBIIIJICHUS — BBIACISTh XapaKTEPHbIC MPU3HAKU MMOHATHI U
yCTaHABJIUBATh UX B3aUMOCBS3b, UCIOIb30BaTh COOTBETCTBYIONINE MTOHATHS )11 O0OBSICHEHUSI OTJCTbHBIX (PAaKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIACCU(PHUKAIIMKU BEIIECTB M XUMUYECKUX PEaKITUH;

yCTaHaBJIMBAaTh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXTY U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYXAEHUS (MHIYKTUBHbBIC, ICAYKTUBHbIC, MO AaHAJIOTUHU), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATh B MPOIIECCe MO3HAHUS, WCIIONb3yeMble B XMMUU CHMBOJIMUECKHE (3HAKOBBIE) MOJENH, MPEOoOPa3OBHIBATH
MOJIEITLHBIE TTPEICTABIICHUS — XUMHUYECKUH 3HAK (CHMBOJ) DJIEMEHTA, XUMHUUEcKas (popMyrna, ypaBHEHHE XUMUIECKON PEaKITHH
— IIpH pelIeHUN y4eOHBIX MTO3HABATEIbHBIX U MPAKTUUECKUX 3aJ1a4, IPUMEHATh Ha3BaHHBIC MOJCIIbHBIC TIPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMUYECKUX PEaKIIHil.

2) 6a30BbIe HCCJIE0BATEbCKHE 1eCTBUS:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOT'O NMO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIUIA;

dbopMyIMpoBaTh LEJIU U 33/1a4ld UCCIICIOBAHUSI, UCIOJI30BATh MOCTABJICHHBIC U CAMOCTOSTEIHLHO CHOPMYIUPOBAHHBIC
BOMPOCHI B KA4yeCTBE HMHCTPYMEHTA IMO3HAHUS W OCHOBBI JJIsi (DOPMUPOBAHMS THUIIOTE3bI MO TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;



BJIaJICTh HABBIKAMH CaMOCTOSITEIFHOTO TIJIAHUPOBAHUS 1 TIPOBEICHHS YICHHYECKIX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh
YMEHHS HaOJII0JaTh 3a XOJOM IPOIECca, CAMOCTOSATENILHO MPOTrHO3UPOBATh €ro pe3yibTaT, (GOpMyIHpOBaTh 00OOIIECHUS U
BBIBOJIBI OTHOCUTEJILHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHUS, COCTABJIATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

nprOOpeTaTh OMBIT YYCHUUECKOW HCCIEAOBATENLCKOM W TPOCKTHOM JEeATEIHHOCTHU, MPOSBISITH CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHMs] MPAKTUYECKUX 3a]ad, MPUMEHEHHIO Pa3JIMYHbIX METOJOB
TTO3HAHUS.

3) padora ¢ unopmanme:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(POpPMAINH (HAyYHO-TIOMYJIsIpHAS JIUTEpATypa XUMHUUECKOTO COJEp>KaHuUs,
CIpaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), aHaTM3WpPOBaTh WH(DOPMAITUIO PA3IMYHBIX BUIOB U (HOPM IPEICTABICHHUSI,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyJIMpOBaTh 3aMPOCHl U MPUMEHATH Pa3JIMUHbIC METOMblI MPU MOUCKE U O0TOOpe MH(MOpMaLMKU, HEOOXOIUMON IS
BBITIOJTHEHUST YI€OHBIX 3a/1a4 OMPEACIEHHOTO THIIA,

pUOOpPETaTh OMBIT KCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMM W PA3IMYHBIX TOMCKOBBIX
CHCTEM;

CaMOCTOSITEJTbHO BBIOMpATh ONTUMANBHYIO (QopMy TpencraBieHus uHopmaruu (cxembl, TpaduKku, IUarpaMmbl,
TaOJIUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4ECTBE CPEACTBA NpU pPabOTe ¢ XUMHUYECKOW WH(pOpMAIMend: MTPUMEHSITh
MEXIpeIMETHbIC ((PU3NIECKe U MaTeMaTHIYEeCKUE) 3HAKU i CUMBOJIBI, (DOPMYJTbI, a0OpeBHATYpPhI, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAIMM:

3aJlaBaTh BOIPOCHI TIO CYIIECTBY OOCYXKJIaeMOW TEeMbl B XOJ€ Juajora W/Wid JUCKYCCHM, BBICKA3bIBaTh WJIEH,
(bopMyIMpPOBaTH CBOM TPEIIIOKECHHSI OTHOCUTEIHPHO BBITIOJTHCHUSI TIPEIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAINEN Pe3yIbTaTOB TIO3HABATEIHLHON AESITEIbHOCTH, TIOJTYUYEHHBIX CAMOCTOSTEIHHO I COBMECTHO
CO CBEPCTHUKAMH IPU BBIMOJTHEHUH XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUUECKOW pPAaOOThl MO HWCCIIEIOBAHUIO CBOMCTB



U3y4aeMbIX BEIIECTB, pealu3aluu Y4eOHOro MpoeKTa M (OpMyIMpOBaTh BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX
WCCIIeIOBAaHUMN MyTEM COTJIACOBAHMSI TIO3UIIUI B XO7€ OOCYKJIEHUS U1 0OMEHA MHEHUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMY PEryJIATHBHBIMHU J€iICTBUSIMMU:

CaMOCTOSITEJILHO IIJIAHUPOBATh U OCYLIECTBIIATh CBOKO ITO3HABATEIBHYIO JESATEIBHOCTD, ONPEACIAS €€ LeId U 3aJayu,
KOHTPOJIMPOBATH U 110 MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIJIaraeMblid aITOPUTM JICUCTBHI TP BHITTOTHECHUH YI€OHBIX
U UCCIIeIOBATEIbCKUX 3aJ1a4, BbIOUpaTh Haubosee 3(pPeKTUBHBIN CIIOCOO UX pelIeHUs ¢ YUETOM MOITYYEHUS] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYHIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IHPEAMETHBIE PE3YJIbTATDBI

10 KVJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHHUS Kypca « OpraHnyeckas XuMush OTPaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIH XUMUH
B MO3HAHWM SIBIICHUW TPUPOJIBI, B (POPMUPOBAHUHN MBITIUICHUS M KYJIBTYPhI JIMYHOCTH, €€ (DYHKIIMOHAJIHLHOW TPaMOTHOCTH,
HEOOXOAUMOM I pelieHUs MPAKTUYECKUX 3a7ad W IKOJIOTHUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOMN CpeAE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKJIOUYAET: OCHOBOIMOJIATAIOIINE MOHATHS (XUMUYECKUM IJIEMEHT,
aToM, JIEKTPOHHAs 000J0YKa aToMa, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, XUMUYECKAsI CBA3b, CTPYKTYpHAs
dbopmya (pa3BEpHyTast U COKpAIIEHHAS ), MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, YTIICPOIHBIN CKEJEeT, () yHKIIMOHATbHAS
rpymmna, pagvdkai, U30MEpHUsi, U30MEpPbl, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA U a30TCOIACpKALINE
COCJIMHEHUSI, MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCAMHEHUS ), TEOPHUU U 3aKOHBI (Teopus
CTPOEHHUSI OpraHnyeckux Bemiects A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
A3bIK XMMHWHW;, MUPOBO33PCHUYECKUE 3HAHMS, JIEKAIIME€ B OCHOBE IMOHUMAHMS NMPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX



SBJICHUN, (DAKTOJIOTMYECKUE CBEACHHMS O CBOMCTBAX, COCTaBE, IMOJYYEHUH U OE30MACHOM HCIOJIb30BAHMM BAKHEUILIUX
OpPraHMYeCcKUX BEUIECTB B ObITY U MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTb YMEHUN BBISBIATH XapaKTEPHbIE MPU3HAKW TMOHSATUM, YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPALIEHUN OpPraHUYEeCKUX COCUHEHU;

c(OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTABJICHU ST MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOM, COKpaI€HHOI) (POpMYJI OPraHUYECKUX BEILECTB M YPABHEHUIN XMMHUYECKUX peaKUil, N3rOTaBINBATh MOJIEIN
MOJIEKYJI OPraHMYECKUX BEIECTB JUUISl WILTIOCTPALMU UX XUMHUYECKOI0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh NPHHAIJIECKHOCTh U3YUEHHBIX OPraHWYECKHX BEUIECTB M0 MX COCTABY U
CTPOEHHUIO K OIpEAEIEHHOMY KiacCy/Tpylie COeAMHEHUN (YIrJIeBOAOPObl, KHCIOPOI U a30TCOAEpXkAllUE COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COSTUHEHHMS ), TaBaTh MM Ha3BaHUs 110 cuctemaTuaeckoi HomeHkinarype (IUPAC), a Taxyke MpHBOINATH
TPUBUAJIbHBIE HA3BaHUS OTJAEIbHBIX OPraHUMYECKUX BEIIECTB (ITWIIEH, MPOIMIIEH, AlleTWICH, ATHJICHIVIUKOJb, TJIMLEPHH,
¢denoin, hpopMalibIerua, aleTaabAerul, MypaBbrHasi KHCIOTA, YKCYCHAs! KHCIIOTA, OJIEMHOBAsI KUCII0TA, CTEAPUHOBAs KUCIIOTA,
[II0K03a, PPYKTO3a, KpaxMaJl, HeJUIr0103a, TIIUINH);

c(OPMUPOBAHHOCTh YMEHUS OINpPEAEATh BUAbl XUMHUYECKOW CBA3M B OPraHUYECKUX COCAMHEHMSIX (OJUHApHBIE U
KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJOXKEHUSI TEOPUM CTPOEHUSI opranuyeckux BemiecTB A. M. Bytiepoa s
OOBSICHEHHSI 3aBUCMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOECHMSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (PU3MUECKHEe M XMMHYECKHE CBOWCTBA TUIUYHBIX
NPECTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWJIEH, aleTHieH, Oyraanen-1,3,
MeTwI0yTaauen-1,3, 6eH3051, METaHOJ, STAHOJ, STWICHIJIMKOIb, TJIMLIEPHUH, (EHOJ, aleTalIbJeTu]l, MypaBbHUHAasl U YKCYCHas
KHCJIOTBI, IJIFOKO3a, KpaxMall, HEJUII0JI03a, aMUHOYKCYCHAsl KUCJIO0Ta), WUIFOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYJ;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOIHOTO ChIpbs (HE(QTh, MPUPOJHBIN Ta3, yroisb),
CHO0COOBI UX MepepaboTKH U MPAKTUYECKOE MTPUMEHEHUE TPOAYKTOB MepepadOTKu;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEIIECTBA WM MPOIYKTA PEaKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB UITU
PO YKTOB PEAKIIHH);

c(hopMUPOBAHHOCTh YMEHUM BIIaJIeTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaX HAyYHOTr'O MO3HAHUS, UCIIOIb3YEMbIX B
XUMUU TIPH M3YYCHUU BEIIECTB M XUMHYECKUX SIBICHHM (HAOIIOJEHUE, W3MEpEHUE, IKCICPUMEHT, MOJCIUPOBAHMUE),
UCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs PUHATUS PEIICHU B KOHKPETHBIX dKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHHM COOJIIOMATh TMpaBWJia TIOJB30BAHUS XMUMHUYECKOM TIOCYIOM U JIaOOpaTOPHBIM
o0Opy/nOBaHMEM, a TakXKe IpaBHJa OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00paTOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI ITUIAHUPOBATh U BBINOJIHATH XUMHUYECKUM SKCIEPUMEHT (IIPEBPAILEHUS OPraHuYeCKHUX
BEILIECTB MPU HArpeBaHUU, MOJYUYCHHUE ITUJICHA U U3YYECHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPraHUYE€CKUX BEIIECTB,
JIeHaTypaiusi OEJIKOB IMPU HArpeBaHUU, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPU
oOpallleHUH C BEIECTBAMH M JIA0OpaTOPHBIM O0OPYAOBAaHUEM, MPEICTABIATh PE3YIbTaThl XMMHUYECKOTO DKCIIEPUMEHTA B
dbopme 3anucK ypaBHEHUN COOTBETCTBYIOIINX PEAKIIUi U (JOPMYJIMPOBATH BBIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUM KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYI0 HHGOPMAIUIO, TMOJIYyYaeMYI0 U3 pPa3HBIX
MCTOYHUKOB (CpeacTBa MaccoBoi nHGopmaiuu, UHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUHW COOJIIOIAaTh TpaBUia YKOJOTUUYECKH IEIeCO00pa3HOTO MOBEACHUS B OBITY W TPYIOBOM
NEeATENbHOCTH B LIEJIAX COXPAHEHHSI CBOET0 3/I0POBbsSI U OKPYKAIOLIEH MPUPOTHOM Cpe/ibl, 0CO3HABATH OMACHOCTh BO3IEHCTBUSA
Ha KUBbIC OPTaHU3MBbI OIpPEACIEHHBIX OpPraHUYeCKUX BEUIECTB, MOHUMAas cMbIich nokazarens [I/IK, moscHats Ha nmpumMepax
CIIOCOOBI YMEHBITICHUS ¥ TIPEIOTBPAIIICHUS MX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEIIOBEKA;

JUTSE 00 YJaIOUIUXCsl ¢ OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX
METO/[aX MO3HAHUS BEIIECTB U XUMHUUECKHUX SIBJICHU;

JUISL CIIETIBIX U CJIA0OBUAIIMX OOYUYAIONIUXCS: YMEHUE MCIOJIb30BaTh Pelibe(pHO-TOUCUHYI0 CUCTeMy oO0o3HaueHuit JI.
bpaitns nns 3anucu xuMudeckux Gopmys.



11 KUIIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUS Kypca «O0111as 1 HeopraHuyeckas XUMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUHOU KAPTUHBI MUPA, POJIU XUMUH
B MMO3HAHUU SIBICHUM TPUPOJBI, B (POPMUPOBAHUHU MBIILIICHUS U KYJIbTYpPbl JIUYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOAMMOM JUIsl PEIICHUs] MPAKTUYECKUX 33Jad M JKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOLIEHMsSI K CBOEMY 370pPOBbIO U
MIPUPOJHOM CPELE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHATUS (XUMUUYECKUM 3JIEMEHT,
aroM, W30TOM, S-, P-, d- SJEKTPOHHBIC OPOMTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJSIPHBI OOBEM, BaJEHTHOCTB,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KPUCTAJUIMYECKAsT PELIETKA, TUIIBI XUMHUYECKMX PEaKLUH, PACTBOP, DJIEKTPOJIUTHI, HEDIIEKTPOIUTHI, IIEKTPOJIUTUYECKAS
JMCCOLIMALIMS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON peaKIMi, XUMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI
(Teopus DNEKTPOIIMTHUECKON JTHUCCONMaIiy, nepruoandeckuii 3akod [[. 1. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB,
3aKOH COXpPaHEHUs U MPEBPAILLEHUS YHEPTUU MPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAINIME B OCHOBE NOHUMAHMS NPUYMHHOCTH M CHUCTEMHOCTM XHMHUYECKUX SBJICHHM,
(dakTosOrnyecKue CBEACHUS O CBOICTBAX, COCTaBe, MOMyYEeHUH U 0€30MaCHOM HCIOJIb30BAaHUHU BaXKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBIBIATH XapaKTEpHblE NPU3HAKW TOHSATHI, YCTaHAaBIMBaTh WX B3aWMOCBS3b,
MCIIOJIb30BAaTh COOTBETCTBYIOIINE ITOHATHSA IIPY OIMCAHUHA HEOPIaHUYECKUX BELIECTB U UX NIPEBPALLICHUN;

c(OPMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHMs (JOPMYJI BELIECTB U YpPaBHEHUN
XUMHUYECKHX peakuuid, cuctemarnueckyro HoMeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIBbHBIX HEOPraHMYECKHX
BellecTB (yrapHblil ras, yrieKuciblil ra3, aMMuakx, raiméHas H3BeCTh, Herali€Has U3BeCTb, IUThEBAs COAA, IUPUT U JPYTUE);

c(OpMHUPOBAHHOCTh YMEHUI ONpPENENsATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHHUSX
pPa3IMYHOIO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAs,, BOJOPOJHAS) B COCAUHEHUSIX, THII
KPUCTAIUIMYECKON PEIETKM KOHKPETHOrO BElIEeCTBA (aTOMHAs, MOJIEKYJISIpHAs, NOHHAs, METAUIMYECKAs), XapaKTep Cpebl B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX COCTUHEHUM;



c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MNPUHAMJICKHOCTh HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K
OTpeeIEHHOMY KJIacCy/TPYIe COeTUHEHHUI (ITPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCUJIbI, OCHOBAHUS, KUCIIOTHI,
am(pOoTepHbIE TUIPOKCUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUM PaCKpbIBaTh CMBICI Tepuoandeckoro 3akoHa J. . MenjeneeBa u 1eMOHCTPUPOBATH €0
CUCTEeMATU3UPYIOIIYI0, O0OBSICHUTEIbHYIO U MPOTHOCTHYECKYIO (D YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMUYECKHUX 3JIEMEHTOB 1—4 mnepuosioB
[lepuonnueckoit cucreMbl xuMmudeckux dneMeHToB [[. M. MeHneneeBa, MCHONB3ys MOHSATHS «S-, P-, O-2JIEKTpOHHBIC
opOuTaINy, «IHEPreTUYEeCKue ypOBHUY», OOBSACHITH 3aKOHOMEPHOCTU W3MEHEHHSI CBOMCTB XMMUUYECKUX AJIEMEHTOB U HX
COEIMHEHUH 10 Ilepuoam u rpymmam [lepruoanueckon cucremMmsl Xumuueckux 2yeMeHToB /. 1. Meneneesa;

c(hOopMUPOBAaHHOCTh YMEHUHN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKAATh CYIIECTBOBAHUE FT€HETUYECKOM CBS3U MEX/y HEOPraHUUYECKMMHU BEIIECTBAMHU C IIOMOLIBIO
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMHUYECKHE PEAKIIUU MO PA3TMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyromninx BeMecTB, TEMI0BOMY 3P GHEKTY peakiiu, U3BMEHEHHUIO CTETICHE OKUCIICHUS DJIEMEHTOB, 00PaTUMOCTHU PEAKITUH,
Y4aCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISATH YPAaBHEHUS PEAKIMK Pa3IMYHBIX THUIIOB, MOJHBIE U COKPAIIEHHBIC YPAaBHCHUS
peaxkuuii HOHHOrO OOMEeHa, YYUTHIBasl YCIIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UIIYT IO KOHIIA;

chOpPMHUPOBAHHOCTh YMEHHM TPOBOAWTH PEAKIIUU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAB  Pa3IUIHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIAE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA MOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca dTUX PeaKIInii;

c(hOpMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUh OT Pa3IUYHbIX (haKTOPOB;
XapaKTep CMEIICHUS] XUMUYECKOT0 paBHOBECHSI B 3aBUCHMOCTH OT BHeEIIHero Bo3aeicTeus (mpuniui Jle [latense);



c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUECKHE MIPOIIECCHI, JIKAIIHUE B OCHOBE MPOMBIIIUICHHOTO MOJTyYCHUS
CEpHOI KHUCIIOThI, aMMHAKa, a TaKXe C(HOPMUPOBAHHOCTH MPEACTABICHHUI 00 OOIIMX HAYYHBIX MPUHITUIIAX U IKOJOTHYECKUX
mpodsieMax XMMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MNPOBOJUTH BBIYMCIEHHUSI C HCIOJb30BAHUEM TOHITHUS «MaccoBasi JIOJs BEIEeCTBa B
pacTBope», O0BEMHBIX OTHOIIEHUN Ta30B MPH XUMHUYECKHX PEaKIIMSIX, MACChl BEIIECTBAa UM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM 00BEMY OJHOTO M3 YYACTBYIOIIMUX B PEAKIIMHU BEIIECTB, TEIJIOBOrO d(PpQekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB, ITPEBPALLEHUS U COXPAHEHHS SHEPTUH;

chOpMUPOBAaHHOCTh YMEHHMU COOJIIOAaTh TIpaBWJIa TMOJb30BAaHUA XHMHUYECKOM TMOCYyIOM U  J1abopaTOpHBIM
o0Opy/nOBaHMEM, a TakXKe IpaBHJa OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN SKCIIEPUMEHT (pa3jiokeHne MepoKcuaa Boopoaa
B IPUCYTCTBUU KaTAJIN3aTOPa, ONPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO HHAUKATOPA, BIUSIHUE
pa3nTuYHbIX ()aKTOPOB HA CKOPOCTh XMMHYECKON peakIiy, PeakliMi HOHHOTO 0OMEeHa, Ka4eCTBEHHBIE PeaKlMi Ha CyJbdar-,
KapOOHaT- W XJIOpUJI-AaHWOHBI, Ha KATHOH aMMOHHSA, PEIICHHWE HKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaMm «MeTamuib» |
«HemeTanibl») B COOTBETCTBUHU C IpaBUJIaMU TEXHUKHW OE30MACHOCTH IMPHU OOPAIICHUH C BEIIECTBAMHM U J1aOOpaTOPHBIM
00Opy/IOBaHHUEM, MPEACTABIATh PE3YIbTAThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpME 3allUCU YPAaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(GOPMAIUIO, TMOJIYyYaeMYI0 W3 pPa3HBIX
HMCTOYHUKOB (CpEeJCTBA MAaCCOBOM KOMMYHUKAIIUU, IHTEpHET U APYTUX);

chOpMUPOBAHHOCTh YMEHHUHM COOJII0/IaTh MpaBHUJIa IKOJOTMUECKHU 1EJIECO00Pa3HOro MOBEACHUS B OBITY U TPYIAOBOMU
NEATEIIbHOCTHU B LEAX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOIIEN IPUPOJHOMN CPEbl, OCO3HABATH OIACHOCTH BO3JEHCTBHS
Ha KUBbIC OPraHU3MBbI OINpPEACNIEHHBIX BEIIECTB, MOHMMAas cMbich mokasarens [IJIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHHUS Y MPEIOTBPALICHUS UX BPEAHOTO BO3JCUCTBHS HA OPraHU3M YEIIOBEKA;

JUTs1 OO yJaroIIUXCsl C OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HaAHUSI 00 OCHOBHBIX JTOCTYITHBIX
METO/1aX MMO3HAHUS BEIIECTB U XUMUUECKUX SIBJICHUM;



JUISL CIIETIBIX U CJIA0OBUAIIUX OOYUYAIONIUXCS: YMEHUE MCIOJb30BaTh Pelbe(pHO-TOUCUHYIO CUCTeMy o0o3HaueHuit JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaunuyecTBo yacoB

HaunmeHoBaHue pa3aeoB H TeM DJieKTpOHHBbIE (L] poBbIe)
Ne n/m Kontpoasnsbie | IIpakTHyeckue
NPOrpaMMmbl Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHNYeCKOl XUMHUHU
[IpenmMeTr opraHuyecKol XUMHUH. https://academy-

11 Teopust cTpoCHUS OPraHHYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191 -

coenqunenuit A. M. byTtieposa Sele-4e24-ac02-efh16fa49f6a
Uroro no pazneny 3
Pa3nea 2. YrieBoaopoabl

[TpenenbHBIE YTIAEBOIOPOIH — hitps: //acaderny-

2.1 P . P 2 0 0 content.apkpro.ru/lesson/258ddc06-
AIRAHbT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHbie yriaeBOIOPOIbL: hitps: facaderny-

2.2 bed yr AOPOABL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHDL, QTTRATHCHDL, ATHHET 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTHYECKHE yriIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
I1

24 PHPOZHLIC HETOHHHICH 3 1 0 https://lesson.edu.ru/04/10

YTJIEBOZOPO/IOB U UX TepepadoTKa
Wroro no pazneny 13

Pa3nen 3. Kucsopoacoaepaxaime oprannieckue coeJMHeHus



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cnuprel. ®eHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa4d71694f
Anpaernnasl. KapOOHOBBIE KU CITOTHI https: //academy-
3.2 C AICTIART. Rap ' 7 content.apkpro.ru/lesson/8664b319-
NOKHEIE SQHPEI 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 VYrineBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazmeny 13
Pa3nen 4. A3oTcoaep:kamue opranHudeckue coeIuHeHust
https://academy-
4.1 AMUHBI. AMHHOKHUCIOTHI. belkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro no pazneny 3
Pa3neu S. BeicokoMosIeKyasipHbIe COCIMHEHHU S
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro nio pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITIACC

KosnuecTBo yacos DJIEKTPOHHBIE
HaumeHnoBanue pa3aejioB U TEM nudposbie
Ne i/ P Konrpoabnsie | Ilpakrnuyeckue (abp )
NMPorpaMmabl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBBI XUMHUU
Crpoenue aromoB. [lepronnydeckuii 3aKoH
1.1 u [lepuognueckas cucteMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /I. 1. MenzaeneeBa
1.2 XUMHUYECKHE peaKuu 6 1 1 https://lesson.edu.ru/04/10
C .M 3]
1.3 TPOCHHE BEHICCTBA. MHOroobpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Wroro no pazneny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckass XuMus
2.1 MeTamiel https://lesson.edu.ru/04/10
2.2 Hemeramier https://lesson.edu.ru/04/10
2.3 CBA3L HEOPraHMYECKHX 1 OPraHHHeCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Wtoro no pazaeny 17 https://lesson.edu.ru/04/10
Paznea 3. Xumusa ¥ :Ku3Hb
3.1 XUMUS U KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 3



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

IHOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
KoaundecTBOo yacoB
Ne Hara DJIeKTPOHHBIEe LM(POBLIE
Tema ypoka Kontpoasbnsbie | IlpakTHyeckue
n/n Bcero u3yyeHusi | o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[IpenMer opraHnyecKor XUMHH, https://academy-

1 €€ BOBHUKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHUEC 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUS OPraHHUYECKUX https://academy-

2 coenuHeHuit A. M. bByTieposa, e 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE ITOJIOXKEHHUS ab0e-4c59-9dcf-20517ae4b52¢e
IIpencraBnenue o
KIIacCU(PUKAIIUU OPTaHUYECKIX
Bemects. Homenknatypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cHCTeMaTHIeCKaf) H e1a9-410f-b8be-b4ch589aeadl
TpI/IBI/IaJILHLIC Ha3BaHUA
OpI“aHI/I‘IeCKI/IX BCIICCTB
AJKaHBI: COCTaB M CTPOSHUE https://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTIHCCIIH P ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — npocTenmme nitps:/facademy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABUTEIH aIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE https://academy-

6 ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA

4158-4bd1-a2e98-18dc1cfh9399



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U IPONUJIEH —

7 MIPOCTENINE NTPEACTABUTEIN https://lesson.edu.ru/04/10
AJKEHOB
[TpakTuueckas pabota Ne 1. https://academy-

8 «lTonyuyenue sTusieHa u content.apkpro.ru/lesson/53cd2379-
W3Y4YEHHUE €TI0 CBOWCTBY» 2a45-43b1-9f67-7ebcdaf03ce0
Ankaauensl. byranuen-1,3 u

0 -1,3. 11

9 METHIDYTaAHEH oJyHeHie https://lesson.edu.ru/04/10
CHHTETUYECKOr 0 KayyyKa 1
PE3UHBI
AJKUHBI: COCTaB U OCOOCHHOCTH

10 CTPOCHITL, FOMOHOFHTGCK%H pAL https://lesson.edu.ru/04/10
AneTuiieH — npoCcTeUIni
MPE/ICTAaBUTEIb AJIKUHOB
BbraucneHus 1mo ypaBHESHHIO hitps: /facadeny-

11 . P content.apkpro.ru/lesson/7dada027-
g 8448-418f-b416-fbaledd4ab6d
ApeHbl: 0€H3011 U TOJIyOJ htips. /academy-

12 Tp ] yol. content.apkpro.ru/lesson/d86d7d00-

ORCHTHOCTD dpeHoB d5b4-491d-aded-c3dda19feef4
I'eneTnueckas cBs3b
€BOJI0OpPO/I0B,

13 YIICBOLOPOAOE https://lesson.edu.ru/04/10
MPUHAJISKAIINX K PA3TUIHBIM
KJlaccaM
IIpupoaHblie UCTOUHUKHU

14 YTJIEBOAOPO/IOB: IPUPOIHBIN a3 https://lesson.edu.ru/04/10

U IOMMYTHBIC He(l)TSIHI)Ie rasbl,



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

He(Th ¥ TPOJYKTHI €€
nepepaboTKu

IIpupoaHbIie MCTOUHUKHU
YII€BOJOPOIOB: IIPUPOIHBIN ra3

15 U TIONyTHBIE He(PTAHbIE Ta3bl, https://lesson.edu.ru/04/10
He(PTh U IPOIYKTHI €€
nepepadoTKu

16 Konrpombnast pabora o pasaeiy https://lesson.edu.ru/04/10
«YTIeBOIOPOIBI»

IIpenenpHbIE OHOATOMHBIE https://academy-

17 CHUPTHL: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bonopoanast cBsi3b 7440-4b61-bf84-c04fa471694f
MHOroaTOMHBIE CIIUPTHI: hitps://academmy-

18 content.apkpro.ru/lesson/461aa9c8-
JTHICHIIMIOIE 1 TAMHCPHH cOef-4827-a8e5-d12a0bedc826
DeHOoM: CTPOCHHUE MOJIEKYJIBI, https://academy-

19 du3ndecKre U XUMHUYECKUE content.apkpro.ru/lesson/649883h8-
CBOMCTBa, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaerunpl: GopMaibIerua u https://academy-

20 content.apkpro.ru/lesson/8664b319-
BUETANLACTHA, AUSTOH Oba3-4945-h076-ch7ae5858b90
OnHOOCHOBHBIE TIPECIbHBIC https://academy-

21 KapOOHOBbBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpaBbHHasl U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas pabota Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOMU content.apkpro.ru/lesson/9834d408-

KHCIOTBI»

386d-444a-8de3-7efba8b98cdb



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CreapuHoBasi U OJICUHOBAsI

23 KHUCJIOTHI, KaK TIPEJCTaBUTEIN https://lesson.edu.ru/04/10
BBICIIINX Kap6OHOBLIX KHCJIOT
MBIJ'Ia KaK COJIM BBICIIIUX

24 KapOOHOBBIX KHCIIOT, UX MOIOIIEE https://lesson.edu.ru/04/10
IeUcTBUE
CnoxHbIe 3(UPHI KakK
[IPOU3BOIHBIE KAPOOHOBBIX https://academy-

25 p n p content.apkpro.ru/lesson/71ac43f2-
KHCJIOT. 1 MAPOIH3 CIIOMKHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
JKupel: runponauns, npuMeHeHue, hitps: /facagerny-

26 5 content.apkpro.ru/lesson/71ac43f2-

HONOTHHCCKas pOJIh KUPOB a0d4-4945-a0eb-1e59cd5fAdof
VrieBoabl: cocTas,
Knaccuukanys. Baxueiinme https://academy-

27 ' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIH. TIOKO33, deb6-4281-963b-01d26212d4d0
bpykTO3a, caxaposa
K

28 PAXMAT H EIHOT03a fak https://lesson.edu.ru/04/10
HPUPOIHBIE ITOJIUMEPEL
KonTtponbsHas pabota 1o pasaeny

29 «Kucnoponconepxkame https://lesson.edu.ru/04/10
OpPraHWYECKUE COCAMHCHHSD)

https://academy-

30 AMUHBI: METUJIAMUH U aHWIAH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
https://academy-

AM
31 MHOKHCIIOTHI KaK aMoTepHbic content.apkpro.ru/lesson/c2f2f3d7-

OpraHu4e€CKUueC COCANHCHUS, UX

43d1-4873-ace0-78eca6009628



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OUMOJIOrMYECKOE 3HAYECHUE.
ITentuame:

benku kak npupoaHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COEJIMHEHHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE ITOHATHSI XUMUH

33 BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTMHEHUN
OCHOBHbIE METO/IbI CUHTE3A

34 BHCOKOMOHUGKYMPHHX 1 https://lesson.edu.ru/04/10
coenmHeHnii. I1nacTMaccsl,

Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KITIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne Hdara nudposbie
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bceero U3ydYeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl

XUMUYECKHUI 3JIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHAask KOH(UTrypaiusi aTOMOB
[Tepuonnueckuit 3axoH u Ilepuoguueckas
cucTteMa XuMudeckux anemenTon 1. U.

2 A N 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEN CTPOCHUSI AaTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCTUHCHHI
10 TpynIaM u reproaam. 3HauCHHU e

3 by P 1 0 0 https://lesson.edu.ru/04/10
MIEPUOUIECKOTO 3aKOHA U CHCTEMBI
XAUMHAYECKUX deMeHTOB [[. 1.
MenpeneeBa B pa3BUTUU HAYKU
CtpoeHnue BeliecTBa. XMMHUYECKast CBS3b,

4 €€ BUJIbI, MEXaHU3MbI 00Pa30BaHUs 1 0 0 https://lesson.edu.ru/04/10
KOBaJICHTHOM cBsi3u. BomopoaHas cBsi3b
BasleHTHOCTB. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucienus. Bemecrsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS
[ToHsiTHE O AMCHIEPCHBIX CHCTEMAX.

6 WcTHHBIE U KOJIJIOUIHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 107151 BEIIeCTBa B paCTBOPE



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

Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas CBI3b HEOPraHUYECKUX
BEILIECTB, PAa3JUYHBIX KJIACCOB

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

Knaccudukanus XuMU4ecKiX peaxiiii B
HEOPraHWYECKOU U OPraHNYECKOU XUMUMU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUS U NPEBPALLECHUS SHEPIUU IIpU
XUMHUYECKUX PEAKLUAX

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

Ckopocts peakiuu. O0paTuMble pEaKIuu.
XUMHUUECKOE PAaBHOBECUE

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

10

[TpakTnueckas padota Ne 1. «Bnusnue
pa3nnyHbIX (GaKTOPOB Ha CKOPOCTh
XUMUYECKON pEeaKIun»

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

11

DNEKTPOIUTUYECKAS 1M CCOLIUALIMSL.
[MTousTie 0 BomopoaHoM mokaszatene (PH)
pactBOpa. Peakuuu HOHHOro oOMeHa.
I'mnposms opraaudeckux u
HEOPraHWYEeCKUX BEIECTB

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

12

OKHUCIUTENFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lorsTre 00 31eKTpOIH3e
pAacIIaBOB M PaCTBOPOB COJICH

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

13

KoutponpHas pabota o pasaeny
«TeopeTndeckre OCHOBBI XUMU

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

14

MeTaisl, nX I0J0KCHHE B
[Teproguyeckoit cucTeMe XUMUIECKUX
anemenToB J[. . MenneneeBa u

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



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

0COOEHHOCTH CTpoeHHs aToMoB. O0mue
(du3HUecKre CBOMCTBA METAJIOB

15

CmutaBbl METaUIOB. DIEKTPOXUMHYECKUI
psI HAaNPSDKEHUH METaJlioB

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

16

XUMHYECKHE CBOMCTBA BaYKHEHIITNX
METaJUIOB (HATpU, KA, KaJIbLIUM,
MarHui, aJIIOMUHUI) U KX COSIUHEHUI

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

17

XuMnudeckue CBOMCTBA IMHKA, Kele3a u
UX COCTUHCHUMN

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

18

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHUN

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

19

[Tpaktuueckas padota Ne 2. "Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
«Mertanis»"

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

20

Hemeraisl, HX OJI0XKEHHUE B
ITepronnueckoil cucreMe XUMHYECKUX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

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

21

dusnyeckre CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauloB (Ha mpuMepe
KHCIIOpOo/Ia, cephl, pocdopa u yriepoza)

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

22

XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COEIWHEHUN

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

23

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u
WX COEIMHEHUIN

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

24

XHUMHUYECKHE CBOKCTBA YTrilepoaa,
KPEMHUS U UX COENHECHHUI

https://lesson.edu.ru/04/10
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25

[IpumeHeHue Ba)KHENIIMX HEMETAJIIOB U
HUX COCIUHEHUN

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

26

O6o0061eHue 1 cucTeMaTH3aus 3HaHu|
no reMe «HeMmeramisl». Beraucienns no
YPaBHEHMSIM XUMUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PaCUEThI

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

27

[Tpaktuyeckas pabota Ne 3. «Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemeramibl"»

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

28

KonrtponpHas pabora o remam
«Metamnel» 1 «Hemeramb»

29

Heopranunueckue u opraHuyeckue
KuCIoTel. Heopranmueckue u
OpraHUYECKUE OCHOBAHUSA

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

30

AMdoTepHbIC HEOPTaHUYECKHUE U
OpraHUYECKUE COCTUHECHUS.
['eneTnyeckas CBsi3b HEOPraHUYECKUX U
OpraHUYECKUX BEILECTB

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

31

Poisie xuMuu B obecnieueHun
JKOJIOTMYECKOM, SJHEPTETUYECKON U
NUIIEBON 0€30I1aCHOCTH, Pa3BUTHH
MEINULUHBI

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

32

[TpencraBnenus 00 00X HAYYHBIX
MPUHLUIIAX IPOMBIIIJICHHOTO OJyYEeHUs
Ba)KHEUIIINX BEIECCTB

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

33

UYennoBek B MUPE BEIIECTB U MATEPUAIIOB

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

34

XUMHs U 310pOBBE YEITOBEKA

https://lesson.edu.ru/04/10
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymos W.I'., CnaakoB C.A., AkimonepHoe o61ecTBo «M3maTrenbcTBo
«IIpocsemenne»,2021 v
Xumus, 11 knacc/ I'abpuensn O.C., Octpoymon W.T"., Cnankor C.A., AkironepHoe o0miecTBo «M3aaTenbcTBoO
«IIpocBemenne»,2021r.

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJIA

Xumusi(0a3oBbIiypoBeHb). Peanuzanus oOpa3oBanus: MeToandeckoe nocooue s yuutens / Kasepuna A. A., [Tuuyruna
I'.B.; non pen.I'. B. Iluuyrunoii. M. : ®I'BHY «MHcTUTyT cTpareruu pa3sutus oopazoBanus PAO», 2022 81 c.:un.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

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



		2023-08-31T17:30:58+0300
	Приладожский
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПРИЛАДОЖСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"
	я подтверждаю этот документ




