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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMHH Ha YPOBHE CpeHero oduiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akona oT 29.12.2012 Ne 273-D03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (efepanbHON 00pa30BaTEIBHON MPOTpaMMBbI CPEIHETO
obmero o6pazoanus (POII COO), mpencraBineHHbIXx B @DenepasbHOM TOCYAaPCTBEHHOM
obpazoBatensHOM ctangapre COO, ¢ yuérom Konuenmmu mpernopaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX opranuzanusx Poccuiickoit @enepanuu, peaan3yronmx OCHOBHBIC
o0Opa3oBaTeNnbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHs BOCIHUTAHUS B
Poccutiickoit ®eneparnuu Ha nepuon a0 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3pabOTKe HporpaMMbl [0 XUMHHM, K ONpEAEICHHI0 oOuIen
cTpaTeruy oOy4yeHMsl, BOCHUTAHUS M PA3BUTHUS O0YYAIOLIUXCS CPEICTBaMHU Y4e€OHOro npenmera
«Xumus» g 10-11 xnaccoB Ha 0a30BOM ypOBHE COCTABUJIM KOHLENTYaJbHbIE IOJIOKEHHS
OI'OC COO o B3aUMOOOYCIOBIEHHOCTH ILeJiel, COJepXkaHUs, pe3yJbTaToB OOydeHUs u
TpeOOBaHUI K YPOBHIO TIOJATOTOBKU BHIITYCKHHKOB.

XuMuyeckoe oOpa3oBaHHe, MOJy4aeMOe BBINYCKHUKaMHU  OO0IIe00pa3oBaTeIbHON
OpraHM3allH, SIBISETCS HEOTHEMIIEMOI YacThIO X 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILAIOIIUM
3TariOM pealHu3alid Ha COOTBETCTBYIONIEM €My O0a30BOM YypOBHE KIIFOUEBBIX IICHHOCTEH,
HpI/ICYIlII/IX IIGJIOCTHOP'I CUCTEMEC XUMHNUYCCKOI'O 06pa3013aH1/m. 3TI/I IICHHOCTHU KAaCarTCA ITO3HAHUA
3aKOHOB TIPUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHS W OOIICH KyJIbTyphl YEJIOBEKa, a TaKXKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHONIIEHHS K CBOEMY 3J0pPOBBIO W TPUPOJHOU Cpele.
Peanuzyercsa xummudeckoe oOpa3oBaHre 00YJaIOIIUXCS HA YPOBHE CpeHEr0 00IIero o0pa3oBaHus
CpeICTBaMH y4eOHOTO MpeaMeTa «XUMUs», COIepKaHue U MOCTPOSHHE KOTOPOTO OMpEeNiEHbI B
MporpaMMe o XUMHUH ¢ YUETOM criellu(PUKU HAYKH XUMHH, €€ 3HaYeHHsI B TO3HAHUW TIPUPOJIBI U B
MaTepuagbHOW JKH3HM OOIecTBa, a Takke C Y4€ToM OOImUX [eJded W MPUHIUIIOB,
XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeIHero ooOmero ooOpa3oBaHUs B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTpaeT 0coOyi0 poJjib B COBPEMEHHOM
LUMBUJIN3AllMU, B CO3JaHMM HOBOM 0a3bl MaTepHalibHON KylbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(hopMHpOBaHHE PALMOHAIBHOIO HAyYHOT'O MBIIUIEHUS, B CO3JaHHE IEJIOCTHOIO MpPEACTaBICHUS
00 OKpy»XaroIieM MHpe Kak O €JMHCTBE MPUPOJIbI U YelIOBEKa, KOTopoe popMHUpyeTcs B XUMHUU Ha
OCHOBE NOHMMAHHS BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIErO0 MHpPA, OCO3HAHHS B3aWMOCBSI3U
MEX/1y CTPOCHHEM BEUIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3aMMOJEHCTBYS € JPYIMMH €CTECTBEHHBIMH HAayKaMHM, XHMHs CTalla
HEOTHEMJIEMON YacThl0O MHPOBOM KYyJIbTYpbl, HEOOXOJWMBIM YCIOBUEM YCIENIHOIO TpyAa U
KHU3HH KaXaoro wieHa obOmectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3HMJaTellbHas, KaK HaykKa
BBICOKMX TEXHOJOIMH HalpaBjieHa Ha pelIeHHE II00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeJI0OBEYECTBA — ChIPbEBO, IHEPTeTHUECKOM, MUIIIEBOM, SIKOJIOTHYECKON 0e30MacHOCTH U OXPaHbI
3J10pOBBSI.

B coorBercTBHM C OOMIMMHU LENSAMH W TNPHHLUIAMH CpPEIHEro oomero oOpa3oBaHUS
cogep:kanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YpOBEHb M3YUECHHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOAUMYIO MM IS



BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKHU3Hb COLIMyMAa,
MPOJIOKEHHST 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu  npeamera «XUMHA» SABISIOTCS 0a30Bble Kypcebl — «OpraHudeckast
xuMus» U «O0Imas 1 HeopraHudeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUS KOTOPBIX
SBJISIIOTCSL OCHOBBI 0Aa30BOI HAayKH: CHCTEMa 3HAHWN IO HEOPTaHWYECKONH XUMHH (C BKIIOYCHHUEM
3HaHUH U3 00IIEeH XMMHUN) B OpraHUYecKOi XUMuH. @OpMHUPOBAaHUE TaHHOW CHCTEMBbI 3HAHUH MTPH
U3y4eHUHU IpeAMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOrooOpas3us BELIECTB
Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranuueckast Xumusi» U «OO0mas 1 HeopraHmdeckas
XUMES» CPOPMHUpPOBaHA B MPOTrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K MU3YYEHHUIO
yuyeOHOro MaTepuana U OO0yCJOBI€HA MCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUN Ha
ONpeleIEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEILECTBA
paccMaTpuBalOTCsl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX COCOUHEHUH, a
TaKk€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX IPEJCTABICHUH O CTPOCHUHU BEUIECTB.
CBenenusi 00 M3ydyaeMbIX B Kypce BEIECTBaX JalOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB [0
CIIOKHBIX OHMOJIOTUYECKH aKTUBHBIX COCIUHEHHWH. B Kypce opraHmdeckoil XMMHH TIOTy4YaroT
pa3BuTHEe CPOPMHUPOBAHHBIC HAa YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHS IEPBOHAYAILHBIC
MIPEJICTABJICHHUSI O XUMHUYECKOH CBSI3U, KIACCH(DHKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIUH.

[Ton HOBBIM YIJIOM 3peHMsI B IpenMeTe «XuMus» 0a30BOro ypoBHS pPaccMaTpHUBAETCS
W3Y4YEHHBII Ha YpOBHE OCHOBHOIO O0OIIEro oOpa3oBaHMsI TEOPETHUECKUH MaTepual M
(aKTOJIOTMUECKHE CBEACHUS O BEUIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUS» 00ydaroUIMMCS MPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3Ha4eHHE TEePHOJMUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX M METOAOJOTMYECKHX IO3UIU,
riy0ke MOHATh HCTOPUYECKOe H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT oboOmaromei a0
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaXHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOWCTBAX U
NPUMEHEHHH, a TaKXKe 0 XUMHUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsiercs B Kypcax 10 wum 11 KkjaccoB 3iaeMEHTaMM  COAEpP)KaHUS, HUMEIOUIMMHU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHSA CIHOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSI3M XHUMHH C JPYTUMH HayKaMH, PacKpbIBalOT €€ poiib B IO3HABATEIbHOH W
MPAKTUYECKON JIEATEIIFHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIHTAHUIO YBAXKCHHS K TPOIECCY
TBOpYECTBA B OOJIACTH TEOPUHU M TPAKTHUECKUX MPHIOKEHHH XHMHH, TIOMOTAIOT BBITYCKHUKY
OpPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMALMIO U MPUMEHSTH €€ JIJs MOIMOJHEHHs 3HAHWM, pelieHus
MHTEJUIEKTYaJIbHBIX W JKCIIEPUMEHTAIbHBIX HCCIIEI0BAaTEIbCKUX 3a7ad. B 1emnom conepxkaHue
y4eOHOro mpeaMera «XUMUsS» JaHHOTO YPOBHS M3YYEHHUS OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00yJaroImuXxcsi MHPOBO33PEHYECKON OCHOBBI Ul TMOHUMAaHUS (PUIOCOPCKHX HIeH, TaKMX Kak:
MaTepHaIbHOE €MHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO MHUpPA, 0OYCIIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, NTO3HABAEMOCTh MPUPOIHBIX SBJICHUH MyTEM dKCIIEPUMEHTA
U pPEUIeHHUs INPOTHUBOPEUUI MEXKAY HOBBIMM (akTaMH M TEOPETHYECKMMHM IpPEIIOChUIKAMHU,
OCO3HaHME POJIM XMMHU B PELICHUU KOJOTHMUYECKUX MpoOsieM, a Takxke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhs, CO3aHUSI HOBBIX TEXHOJIOTUN U MaTepUAIIOB.



B rmmane pemeHus 3a7a4 BOCHHMTAHMSA, DPA3BUTUS M COLHAIM3ALUHM  O00ydYalOmIUXCs
NPUHATBIE TPOTPAaMMON IO XHMHHU TIOAXOJbl K ONPEACTICHUIO COACPKAHUS U TOCTPOCHUS
npeaMera MpeaycMaTpuBaloT (OPMHPOBAHME YHUBEPCAIBHBIX y4EOHBIX ACHCTBHM, MMEIOIINX
0a30Boe 3HAYCHUE JJIsl PA3IMYHBIX BUAOB JEATEILHOCTHU: PEIICHUs Mpo0IieM, MOUCKa, aHaIu3a U
o0paboTku wuH(MOpMAIMK, HEOOXOAMMBIX JUIS TPUOOPETEHHS OMNbITa TMPAKTHUYECKOW |
HCCIIeI0BATEIBCKOM eSITENbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B IIO3HAHUY XHMUHU.

B nmpaxTuke npenojaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus, TaK U
Ha YpPOBHE CpeJHEro o0uiero oopazoBaHus, PH ONPEACICHUU COACPKATEIbHON XapaKTEPUCTUKU
uene M3ydeHWsl TMpeAMeTa HaIpaBlIEHUEM IEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO
npu3HaéTest  (GOpMHUpPOBAaHHE OCHOB XMMHUYECKOW Hayku Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUUECKOH JESITeIbHOCTH YeJIOBEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAUYECKOW TOUKH 3PEHUS TAaKOM MOIXOJ K ONpEACNCHHUIO IeNeld H3Yy4eHUS
IIpeIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CorjacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU ICNISIMU U3YUYCHHs TpeaMeTa «XUMUs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

GopMHpOBaHHE CHUCTEMbl XWMHUYECKUX 3HAHMW KaK BAXKHEWINCH COCTaBISIONICH
€CTeCTBCHHO-HAYYHOW KApPTHHBI MHpa, B OCHOBE KOTOPOHM JIGKAT KIFOUEBBIC TOHATHS,
(bYHI[aMCHTaJH)HI)IC 3aKOHBI U TCOPUHU XHUMHUH, OCBOCHUC A3bIKa HAYKH, YCBOCHHC U ITOHHUMAHUC
CYIIHOCTH JIOCTYITHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C MCTOPHEH
HX Pa3sBUTHA U CTAHOBJICHUS;

(dbopMUpOBaHNE U pa3BUTHE IPEICTABICHUM O HAayYHBIX METOJaX IO3HAHMs BEIIECTB U
XUMHUYECKUX peaklui, HEOOXOAUMBIX AJisi NMPUOOPETEHUS YMEHUN OpUEHTUPOBATHCS B MHpE
BEILIECTB U XMMUYECKHUX SBJICHUN, IMEIOIINX MECTO B IPUPOE, B IPAKTUUECKON U ITOBCEIHEBHON
KU3HH;

paSBI/ITI/Ie YMGHI/If/'I nu CHOCO6OB ACATCIIbHOCTH, CBA3AHHBIX C Ha6J'IIOI[€HI/I€M nu O6”I)$[CH€HI/I€M
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBIII 0€3011aCHOT0 00OpaIeHus C BEIIECTBAMU.

Hapsiny ¢ aTuM, copeprxaTellbHas XapaKTepUCTHKA TeIed W 3a7ad W3YYCHHs TpeaIMeTa B
nmporpamMme 1Mo XuMuHM yTOUHCHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTCTAMU B
cCUCTEME CpemHero odmero oopazoanusi. CeroHs B MPEMOJaBaHUA XUMUU B OOJIBIIICH CTETICHH
OTIAETCSl MPEANOUTEHHE PAKTHUECKONH KOMIIOHEHTE COJEep)KaHUs O0y4YeHUs, OpUEHTHPOBAHHOM
Ha TIOJTOTOBKY BBIMYCKHHKA OO0IIE0Opa3oBaTENbHON OpraHHU3alliK, BIAACIONIET0 HE HabOpOM
3HaHUW, a (YHKIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHHUSMHU aKTHUBHOTO
MOJIy4eHUsI 3HAHUN U TIPUMEHEHUS X B PEaTbHOM KU3HU JJIs1 PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ atum Inpu HU3Yy4YCHUU MPECAMCTa «X MU JAOMHUHHUPYIOIIECC 3HAYCHUC
ano6peTa10T TaKM€ OCJIN U 3aJa4M, KaK:

agarTanus 06yqaronmxc51 K YCJIOBUAM JUHaAMHUYHO Pa3BUBAOIICTOCA MHpa,
(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JINYHOCTH, TOTOBOM K CaM006p3.30BaHI/IIO,
COTPYAHUUCCTBY, CaAMOCTOATCIBbHOMY IIPUHATHIO TPAMOTHBIX pCI_HeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUCM



dbopMupoBaHHEe Yy OOYYAIOIIMXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIINH ),
HMCIOIUX YHHUBCPCAJIBHOC 3HAYCHUC JIA pa3JIMYHBIX BHUAOB ACATCIBHOCTH: PCHICHUSA HpO6J’ICM,
MOWCKa, aHalmm3a W Oo0paboTku uWH(GOpMANUU, HEOOXOMUMBIX Ui MPUOOPETCHHS OIBITa
ACATCIIbHOCTH, KOTOpad 3aHUMACT BAXXHOC MCCTO B IMO3HAHWUW XHUMHH, a TAKKC IJId OLCHKHU C
MO3UIUI IKOJIOTUYECKON OE30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX IPOIECCOB
Ha OpraHu3M YeJIOBeKa U PUPOIHYIO CPENY;

Pa3BUTHUC NO3HABATCIIBHLIX MHTCPCCOB, MHTCIIICKTYAJIbHBIX WU TBOPYCCKUX CII0OCOOHOCTEH
o6yqafom1/1x0}1: CIIOCOOHOCTH CaMOCTOSITEIBLHO HpI/IO6peTaTB HOBBIC 3HAaHHA II0 XHMHHU B
COOTBETCTBHHU C KHM3HCHHBIMH HOTpe6HOCTHMI/I, HCII0JI30BaTh COBPEMCEHHBIC I/IH(bOpMaI_[I/IOHHBIe
TCXHOJIOTHHN JId IIOMCKA W aHaJIku3a yqe6H0171 u HaquO-HOHYHﬂpHOﬁ I/IH(bOpMaI_II/II/I XHMHUYECKOI'O
COACPIKAHUA,

q)OpMI/IpOBaHI/Ie " pa3BUTUC Y 06yqalonmxc;1 aCCOIMAaTUBHOI'O M JIOTHYCCKOI'O MBIIIJICHU A,
Ha6J'II-OI[aTCJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTH, KOTOPBIC 0COOEHHO H606XOI[I/IMBI, B
YaCTHOCTH, ITPH IINIAHUPOBAHUU U ITPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIHUTaHUE Yy OOyYarommxcs YOSKIEHHOCTH B TYMAaHUCTHYECKON HaIlpaBICHHOCTH
XUMHHM, €€ BaXHOM pOIM B  pEIIEHUH  I[JIOOAIBHBIX  IPOOJIeM  palMOHAIBLHOTO
MPUPOJONOIB30BaHNUS, MOMOJHEHHUSI JHEPreTUYECKUX PECypCcoB U COXpPAHEHHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OCPEKHOTO OTHOIICHHS K MIPUPOJIC U CBOEMY 310POBBIO,
a Takke MPUOOPETEHUs OMbITa MCIIOIB30BAHUS MOJYYCHHBIX 3HAHUMW ISl MPUHATHUSI TPAMOTHBIX
pelIeHu# B CUTYyaIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yuebHoM miiane cpennero o0miero oOpa3zoBaHHs MpeaMeT «XUMHUS» 0a30BOr0 ypOBHS
BXOIHUT B COCTaB Hpe)IMeTHOﬁ obOjacTu ((ECTGCTBGHHO-Hay‘-IHI)Ie npeaAMETED).

OO01ee 4MCIO YacoB, OTBEASHHBIX M M3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHETO
oOmrero oopazoBanusi, coctaBisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce
— 34 gaca (1 gac B Hezemo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMHUHU

[IpenMer opraHMYecKOM XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYECHUE B IMOJYYCHUU
HOBBIX BEILECTB M MaTepuasoB. Teopus cTpoeHus opranuueckux coeauneHuid A. M. bytneposa,
e€ ocHoBHBIE ToNOXKeHUsA. CTpPYKTypHbIE (QOpPMYIbl OpraHMYECKHX BemecTB. [ omoiorus,
n3oMepusa. XMMUYECKasi CBSI3b B OPraHMYECKUX COCUHECHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienue o knaccu(pUKauy OpraHudecKux BeniecTs. HoMeHkmaTypa opraHuuecKux
COEMHEHMH (cucTeMaTHuecKast) U TPUBUAIbHBIC HA3BAHUS BaXKHEHUIINX MPEACTaBUTENIEH KIaccoB
OpPraHUYECKUX BELIECTB.

3KCH€pI/IM€HTaHI>HI>IC MCTOJbl U3Y4YCHHA BCUICCTB U HUX HpeBpaHICHI/IfII O3HAaKOMJICHHEC C
O6pa3LIaMI/I OpraHU4YCCKUX BCUICCTB M MATCpUalaMHM Ha HMX OCHOBC, MOJACIHMPOBAHUC MOJICKYJI
OpraHM4Y€CKHUX  BCIICCTB, Ha6J'IIO,I[eHI/I€ h  OIIKMCAaHHUC OCMOHCTPAIMOHHBLIX  OIIBITOB  IIO
MIpEBPaAlICHHUIO OPTraHUYCCKUX BCIICCTB IIPHU HAarpCBaHHUH (HJ'IaBJICHI/Ie, 06erII/IBaHI/Ie u FOpCHI/Ie).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHME, T'OMOJIOTMUYECKUH psii. MeraH u »3TaH — mpocteifiue
MIPEICTaBUTENN aJIKaHOB: (PM3NYECKNE U XUMUYECKHE CBOMCTBA (peaKkI[My 3aMEIIECHUs U TOPEHUs),
HAax0’KJICHHE B NIPUPOJIE, IOJIYUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U NPOMNWIEH — IMpocTeiine
MIPE/ICTaBUTENIN AJIKEHOB: (PU3MYECKHEe M XUMHMUYECKHE CBOWCTBAa (peaklUuu TUIPUPOBAHMS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJMMEpU3allin ), MOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MmerunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonyyeHre CHHTETHUECKOTo KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKHH psia. AneruneH —
MPOCTEHIINIA MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKUEe U XUMUYECKHE CBOMCTBa
(peakuuy rUAPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3MYECKHE W XWMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HHUTPOBAHMS), MOJYYEHHE W TNpuUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceolcmea (Peaxkyuu 2aio2eHupo8aHus U HUMpO8AHUs), NoaydeHue u
npumenenue. TOKCHYHOCTb  apeHOB.  ['eHeTmyeckas  CBSI3b ~ MEXKAY  YIJIEBOJAOpPOAaMH,
MIPUHAUISKALMMHI K pa3IMYHBIM KJaccam.

[TpuponHble UCTOUYHUKU YTIIEBOJOPOOB. [IpupoaHbIi Ta3 W MOMYTHbIE HE(PTSHBIE Ta3bl.
Hed1s 1 e€ npoucxoxaenue. CrocoOsl nepepaboTki HeTH: IeperoHKa, KpeKUHT (TepMUYECKUH,
KaTaIuTU4ecKui), muponu3. [IpogykTsl mepepaboTku  He(pTH, HUX TNPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €ro mepepadboTKy.



OKclepUMEHTAIbHbIE METOJIbl U3YUCHMsI BEIIECTB M UX IPEBPALLCHUN: O3HAKOMIIEHHE C
o0pa3uamMu IacTMace, KaydykoB U pe3uHsl, Koyuekiuun «HedTs» u «YTosb», MoAeInpoBaHue
MOJICKYJT ~yIJIEBOAOPOAOB U TaJIOTEHONPOU3BOIHBIX, MPOBEICHHUE MPAKTHYECKONW pabOoThI:
MOJIy4YEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHbie 3agayn.

Bbruncnenuss mo ypaBHEHMIO XHMHYECKOH peakuuu (Macchl, 00BEMa, KOJIWYECTBA
MCXOJTHOTO BEIECTBA UM MPOYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
Y3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopojacoaep:kanme opranndeckne coeTnHeHn st

HpeHeHLHHe OJIHOATOMHBIC CIIMPTHI. MeTaHon MW 3TaHOM: CTPOCHHC, (bPISI/I‘IGCKI/Ie u
XHMHYECKHE CBOMCTBA (peaKI_II/II/I C AKTUBHBIMH MCTAJLJIaAMH, TI'aJIOFCHOBOJIOPOAAMMU, ropeHHe),
IIPpUMCHCHUC. BO,Z[OpOI[HBIe CBA3U MCKAY MOJICKYJIaMU CIIUPTOB. HeﬁCTBHe MCTaHOJIa U 3TaHOJIa
Ha OpraHu3M 4€JIOBCKaA.

MHoroaToMHble CHOUPTBHI. OJTWIEHITIMKOAb M TJMIEPUH: CTpoeHHue, (usnueckue Hu
XMMHUYECKHUE CBOICTBA (B3aUMOJIEHCTBUE CO IIEIOYHBIMU METaJlJIaMi, Kau€CTBEHHAsl PEAKIUs Ha
MHOroaTOMHble cnuptThl). JleiictBue Ha opraHu3sM uenoBeka. [IpumeHeHHe rMuepuHa H
STUJICHTIIMKOJIA.

@eHOoNI: CTPOSHHE MOJIEKYJBI, (DU3MUYECKHE M XWMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

AJ'IB,I[CFI/II[I)I N KCTOHBI. (DOpMaJ'IBI[eFI/I)I, aleTajbACruJi: CTPOCHHC, (I)I/BI/I‘-ICCKI/IC n
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHMS MW BOCCTAHOBJICHUS, KadYCCTBCHHBIC peaKHI/II/I),
MOJIYUYCHHEC U IPUMCHCHUC.

OOHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS M YKCYCHAasi KUCIOTHI:
cTpoeHue, (U3NIECKue U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kjlacca KUCIIOT, PEaKIus
stepudUKaIi), TMOodydyeHue u mnpuMmeHeHue. CrTeapuHOBas U OJEHWHOBAs KHUCIOTHI Kak
HpeHCTaBI/ITeJ'II/I BBICIHIUX Kap6OHOBI)IX KHCJIIOT. MI)IJ'Ia KaK COJIN BBICIIINX Kap6OHOBI>IX KHUCJIOT, UX
MoOJoIIee IeHCTBHE.

CrnoxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MApONN3 CIOKHBIX 3(PUpOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosorndeckas poiab KUPOB.

VYrneBonpl: coCTaB, KiIacCUPUKAIMS YIIEBOIOB (MOHO-, IW- M TIOJIMcaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (U3NYECKUE U XUMHYECKHE
cBoiicTBa (B3aumoeiicTaue ¢ ruapokcuaom meau(ll), okucnenre aMMrayHbIM pacCTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBICHHE, OpPOKEHHE TIIOKO3bI), HAXOXJIEHHWE B TPHUPOJE, NPUMEHEHHE,
6uosiornueckas posb. Dotocunres. Ppykro3a Kak H30Mep TIIIOKO3bI.

KanMaJ'I M [OEJUII0JI03a KaK MPUPOJHBIC IMOJIMMEPHI. CTpO@HI/Ie KpaxMmajia 1 LEJIIK0JI035bI.
du3znueckne U XMUMHUUECKIE CBOMCTBA Kpaxmajia (FI/IJIPOJII/IS, KauCCTBCHHAA pCaKuus C I/IOI[OM).

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEHHUs BEIIECTB M HUX MpPEBpallleHuil: IMpOBeIEHUE,
HaONIO/IeHWe W OIMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE CHUPTOB, KaueCTBEHHBIC



peakIu OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHona okcuaoM Menu(Il)), mMHOrOaTOMHBIX
COUpTOB (B3aumojeicTBue riaunepuHa c ruapokcuaom wmeau(ll)), anpaernyioB (okucieHue
aMMHaudHbIM pacTBopoM okcuja cepedpa(l) u runpoxcunom meau(ll), B3anmonelicTerue kpaxmaia
C MOJIOM), IPOBEICHNUE TPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

PacuérHbie 3agayn.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuud (Macchl, 00OBbEMa, KOJIMYECTBA
MCXOJTHOTO BEIECTBA UM MPOYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
Y3 UCXOHBIX BELIECTB WU MPOIYKTOB PEAKIUN).

A30Tcoz[ep>1<a1une OpTraHU4YE€CKUEC COCIUHCHU .

AMHMHOKHUCIIOTHI KaKk aM(pOTEepHbIE OpraHUYeCKrue coeTMHeHU. DU3nYecKue 1 XuMHUYECKUE
CBOHCTBa aMHUHOKHUCIOT (Ha MpuUMepe TaulKMHA). buosormyeckoe 3HAYEHHE aMHUHOKHCIIOT.
IlenTunael.

benkn kak mpHpOJHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHas CTpyKTypa OenkoB. XHMMHYECKHE CBOWCTBa OCIKOB: THAPOJIW3, JACHATypalus,
KAaueCTBEHHbIE PEAKIIMHN Ha OEJIKHU.

DKCIepUMEHTAIIbHBIC METOJbl M3Y4YCHHUs BEIIECTB W WX IPEBpAIlCHUI: HaOIIOJCHUE U
OIKUCAHUE JIEMOHCTPALMOHHBIX OMBITOB: JCHATYpallksi OENKOB IpH HAarpeBaHWH, IIBETHbIC
peaknuu OCIKOB.

BbicokoMoO/IeKyISIPHBIC COCAUHEHHS

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOIJICKYJIAPHBIX COE€IUHECHMUIA: MOHOMCp, HNOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMEPHU3AlIUN, CPEAHASA MOJICKYJIAPpHAA Macca. OcHoOBHBIC MCETO/JbI
CHHTE3a BBICOKOMOJICKYJISAPHBIX COCTMHEHUM — noJimMepu3alusa U NOJIMKOHACHCAHsl.

SKCHCpI/IMeHTaHLHLIC MCETOAbl U3Y4YCHHA BCIICCTB U HUX npeBpameHI/Iﬁ: O3HaKOMIJICHHUEC C
O6p83].IaMI/I MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

Me;xnpez[MeTHHe CBA3H.

Peanu3anus MeXnpeIMETHBIX CBS3€l IPH M3y4yeHHWH opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4epe3 MCIOIb30BaHUE Kak OOIIMX E€CTECTBEHHO-HAyYHBIX MOHSITHHA, TaK H
MIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMHU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0me ecTeCTBEeHHO-HAyYHbIC TIOHSTHS: SBJICHHE, Hay4YHbId (hakT, THIOTE3a, 3aKOH,
TeOpHs, aHallu3, CHHTE3, KJIacCUPUKaMs, TMEePUOJAUYHOCTh, HAOJIIOJEHNEe, W3MEpEHue,
SKCIEPUMEHT, MOJEIHPOBAHUE.

®du3nka: MaTepusi, JHEPrusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTE€THYECKHUI YPOBEHb,
BELIECTBO, T€JI0, 00BEM, arperaTHOEe COCTOSIHUE BEIEeCTBA, (PM3MUECKHUE BETUUMHBI U €MHUIIBI UX
U3MEPCHUSL.

buonorus: xnerka, opranusM, Ouocdepa, 0OMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, )KUPbI, (DEPMEHTHI).



['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoorus: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAaHUA, MOIOIIUE CPEACTBA,
JICKApCTBEHHBIC 1 KOCMCTHYCCKHUE IIpe€riapaThbl, MaTC€prajibl U3 NCKYCCTBECHHBIX U CUMHTECTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA
Teopernyeckne 0CHOBBI XUMHHU

XuMuyeckuit snemMeHT. AToM. Sapo aroma, U30TOMBL. DJEKTpOHHAas 000JI0YKa.
DHepreTuvecKre ypoBHU, MOJYPOBHU. ATOMHBIE opOuTanw, s-, p-, d- anemeHTsl. OCOOCHHOCTH
pacmpeselieHusT JICKTPOHOB MO OpPOHTAISAM B aroMaxX 3JIEMEHTOB TEPBBIX UYETHIPEX TEPHOJIOB.
DneKTpoHHas KOHPUTYpAIIHS AaTOMOB.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XuUMHYECKHMX 3ieMeHToB [[. M.
MenpeneeBa. CBsA3b mnepuoanyeckoro 3akoHa U [lepuonumyeckoil CHUCTEMBI XHMHUYECKHUX
anemenToB Jl. 1. MenneneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CIOXHBIX BEILECTB
110 TpyINIam U NnepuojaM. 3Ha4eHHe NEPUOANUECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMHUYecKas CBsI3b. Buabl XuMHUecKOM CBs3M (KOBaJEHTHAs
HEeMnoJIsipHasi W MOJspHas, MOHHAs, MeTajuindeckas). MexaHu3Mmbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKOM CBA3M (OOMEHHBIH M JJOHOPHO-aKUENTOpHBIH). Bomoponnas cBs3b. BaneHTHOCTS.
OneKTpooTpuUATENBbHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTANIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAIUIMYECKOM PEIIETKH.

ITonsTue o AUCIICPCHBIX CUCTCMAX. HcTuHHBIE U KOJIIOHUIHEIE PpacCTBOPHI. MaccoBas nois
BCIIICCTBA B paCTBOPC.

Knaccudpukanus Heopranmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyeckux
BEILECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, IPUHAMIEKAIIMX K Pa3IMYHbIM
KJIacCaM.

Xumunyeckass peakuusa. Kiaccupukanuss XMMHUECKHX peakuil B HEOPTaHUYECKOM U
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUS MAaccChl BEIIECTB, 3aKOH COXpPAHEHMs U NpEBpAILEHUs
SHEPIUU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3lW4HbIX (akTopoB. OOpaTHMblE pPEaKIIHH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHUE XHMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle larense.

OnexTponuTtnueckas nuccoruanus. CuibHble W ciadble 37eKTponuThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIasl, HEUTpaJlbHAas, I1€JI0YHAsl.



OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PpEaKkIuu.

OKCHeprUMEHTaJIbHbIE METOJbl M3Yy4YCHHUS BEUIECTB M WX IPEBPALICHUH: JIEMOHCTpAIHs
tabmun «lleproandeckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa», u3ydeHue
MoOJIeNIell KPUCTAIMYECKUX pPemETOK, HaOII0JAeHWe M ONHCAHWE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3lIOKEHME IIEPOKCHAA BOAOPOJA B IPUCYTCTBUU KaTaIM3aTopa,
OIIPEIETICHUE Cpellbl PACTBOPOB BEILECTB C MOMOIIBI0 YHHUBEPCAIBHOTO HMHIMKATOPA, PEAKIUH
MOHHOTO OOMeEHa), MPOBEJCHHUE NPAKTUYECKOH pabdoThl «BiusHUe pa3nuyHbIX (HAKTOPOB Ha
CKOPOCTb XUMHYECKOH PEaKIIUI».

PacuérHbie 3aga4n.

Pacuérbl 10 ypaBHEHHSIM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI ¢ UCITOJIB30BAHUEM ITOHATUS «MACCOBas J0JIs BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [Tonoxenne HemeTayuioB B [lepuoaudeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa ¥ OCOOCHHOCTH CTpPOCHHUS aToMOB. Du3nyeckue CBOWCTBA HEMETAJUIOB.
Anotponusi HEMETaUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yriaepoia U KPeMHHs) U UX COeIUHEHUI (OKCUIOB, KHCIOPOACOAEPIKAIIUX KUCIOT, BOJAOPOIHBIX
COCIMHCHHIN).

HpI/IMeHeHI/Ie BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUI.

Mertamnel. [lonoxenue meramnos B [lepuonnueckon cucremMe XUMHUECKUX AIEMEHTOB JI.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O00JI0YEK aToMOB MeTamioB. OOmiue
¢busnueckue cBoiicTBa MeTayuioB. CIUIaBBl METAIIOB. DJIEKTPOXUMUYECKUU PsIi HAMpPsHKEHUN
METaJJIOB.

XVUMUYECKUE CBONCTBA BAaXKHEHIIMX METAUIOB (HATpWM, Kaiuii, KalblWii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEelle30, MEJIb) U UX COCTUHEHH.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6BITy 1 TCXHHUKCE.

DKClepUMEHTAIbHBIE METOABl HW3YYCHHs BCIIECTB M MX [PEBpAIlCHHI: H3ydeHHE
KOJUICKIMH «MeTaulbl U CILIaBbl», 00pa3loB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4,
HAOJIOZICHWE W OIHUCAHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOJICHCTBUE
THJIPOKCHUIA ATFOMHHHUS C PACTBOPAMHU KHUCJIOT M IIEJIOUeH, KAaUeCTBCHHBIC PEaKIMM Ha KaTHOHBI
METaJIJIOB).

PacuérHbie 3agaun.

Pacuérsl Macchl BemiecTBa win 00bEMa Ia3oB IO H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYacCTBYIOUIMX B pPEAKLMU BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuA 1 KHU3Hb



Ponp xuMuu B o0ecriedeHur 3KOJIOTHYECKOM, YHEPreTHYECKON M MUIIEBON 0€301MacHOCTH,
Pa3sBUTHUU MCIAULIVHBI. Ilousarue o HAayY4YHBIX MCTOAAaX MO3HAHW BCIICCTB U XUMUYCCKHUX peaKum”L

[IpencraBnennss 00 OOHMMX HAyYHBIX TMPHUHIMIAX MPOMBIILICHHOTO IOJTYYEHUS
BaKHEUIIINX BEIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEpUAIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTEpUAIbI,
KOHCTPYKLMOHHBIE MAaTe€pUalbl, KPACKH, CTEKIO, KEpamMHuKa, MarTepuaibl Ui JJIEKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yIO0PEHUSI.

Xumusa u 3J0pPOBEE UYCJIOBCKA: IIpaBHUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
IIpaBuUjia 0€301aCHOT0 MCII0IL30BaHMUS IIpcIiapaToB OBITOBOM XHMMMH B HOBCGHHCBHOﬁ JKHU3HU.

Me)KHpe,I[MeTHBIe CBA3U.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpU M3y4eHUU OOIIEH M HEOpPraHMYeCKOW XMMHHU B
11 kmacce ocyiiecTBIsETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHATUH, SIBISIOMIUXCS CUCTEMHBIMU I OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBbIC ITIOHATHUS: Hay‘leIﬁ (I)aKT, I'AIoTe3a, 3aKOH, TCOPU:A, aHAJIU3,
CHHTC3, KJ'IaCCI/I(bI/IKaI_[I/ISI, NEpUuOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHUC, SABJICHHUC.

®dusmka: marepus, dHEpPrus, Macca, aroM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKHIl YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbD.

buomnorus: KJICTK4, OpraHu3M, 3KOCUCTEMA, 6H00(1)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OPraHU3MC.

FGOFpa(I)I/IHZ MHHCEPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHOMOTMS: XUMHYECKas MNPOMBINIJICHHOCTE, METAJLIIYPIrus, IPOU3BOACTBO CTPOUTCIBHBIX

MaTepurajioB, CEIbCKOXO03S1CTBEHHOE IMpoOu3BOACTBO, MNUIICBasa IMPOMBIINIJICHHOCTD,
(bapMaHeBTquCKaﬂ IMPOMBIINIJICHHOCTD, IMPOU3BOJACTBO KOCMETHUYCCKUX Impenaparos,
IPOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTCcpurajioB, QJICKTPOHHAA IMPOMBINIJICHHOCTD,

HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
IpOrpaMM CpeaHero obiiero oOpa3zoBaHUS (JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil OCHOBOM Ui pa3palOOTKH IUIAHUPYEMBIX Ppe3yJlbTaTOB OCBOCHMUS
MIPOrpaMM CPETHETO OOIIETO 00pa30BaHUS SBISIETCS CUCTEMHO-ICATEIbHOCTHBIN MOIXO/I.

B cooTrBercTBHE C CUCTEMHO-ACATCIBbHOCTHEIM IIOAXOAOM B CTPYKTYPE€ JIMYHOCTHBIX
PE3YIBTATOB OCBOCHM IPEAMETA «XuUMHS» HA YPOBHE CPCAHETO 0611_[61"0 O6p&30BaHI/IH BbIJICJICHBI
CJICAYIOMUC COCTABIAIOIIUC!

OCO3HAaHHC O6y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxcz[aHCKoﬁ NICHTHNYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATCIIbHOCTU U CaMOOIIPCACIICHUIO,

HaJINn4uc MOTHBAIIUHU K 06y‘IeHI/II-O;

HCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6G)KH6HHﬁ JIMYHOCTH Ha OCHOBEC KIHOYCBBLIX
LICHHOCTEMN 1 HCTOPHUUCCKUX Tpazmunﬁ 0a3zoBoit HAayKH XUMHHU;

TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, TMPHUCYIIMMH IEJIOCTHOH CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHUs;

HAJIMYUEC HPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIbTYpPbl H CIIOCOOHOCTH CTaBHTh el u
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JImgyHOCTHBIE pE3yiabTaTbl OCBOCHHA MMPEAMCTA «X MU JOCTHUIalOTCA B C€IUHCTBEC
yqe6H0171 W BOCIUTATEIIPHOM OEATEIBHOCTH B COOTBETCTBHHU C TYMaHHUCTUYCCKUMU,
CONMOKYJIIbTYPHBIMH, JOYXOBHO-HPABCTBCHHBIMH HCHHOCTAMHU W HACAIIaMU pOCCHﬁCKOFO
IrpakIaHCKOT' 0 O6H.[CCTBa, MNPpUHATBIMU B O6H.[CCTB€ HOpMaMu U IIpaBUJIaMU TIOBCACHUA,
CHOCO6CTBYIOH_II/IMI/I nponeccam CamMoIlO3HaHHA, CaMOpPa3BUTUA W HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTH O6y‘IaIOIJ_[I/IXC$I.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MpEAMeTa «XHUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTIBITa TIO3HABATENFHOU U MPAKTUIECKON MEATEILHOCTH 00YUAIOIIUXCS 110 PeaTnu3allii MPUHSITHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHUA 06y‘-IaIOH_[I/IMI/IC$I CBOMX KOHCTUTYHHWOHHBIX IIpaB U 06H3aHHOCTCﬁ, YBaKCHHA K
3aKOHY U IPABOIIOPAAKY;

NpEaACTaBIICHHUA O COOHUAJBHBIX HOpMax MW IIpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCEC,

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AEATEIbHOCTU MPU CO3/IaHUU y4EOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENIbHBIX 33/1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI APYTUX
IIPY aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAayYHOMY HACIEIUI0 OTCUYECTBEHHOU
XHUMHH;

YBAXXCHHUA K IIPOHECCY TBOPUCCTBA B obnactu TCOPHHU M MPAKTUYCCKOrO IPHUMCHCHHA
XUMHH, OCO3HAHHA TOI'0, YTO OOCTHIKCHHA HAYKHU C€CThb PE3YJIbTAaT AIUTCIBHBIX Ha6HIOHeHHfI,
KPOIIOTJIUBEBIX SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOAHHOI'O TpyJda y‘léHBIX H IIPAKTUKOB;

HHTEpECa W IIO3HABATCIBbHBIX MOTHBOB B IIOJYUYCHHHM W MOCICAYIOHNIEM aHaJInu3€
PIH(bOpMaI_[I/II/I O IIEpCaAOBBIX NJOCTHIKCHHAX COBpeMeHHOﬁ OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HpaBCTBCHHOFO CO3HAaHUA, OTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OLICHUBAThb CUTyalluH, CBA3aHHBIC C XUMHWYCCKUMMU SABJICHUAMU, U IPUHUMATDH
OCO3HAHHBIC PCUHICHU S, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE MOBEACHUE H IOCTYIIKM CBOHX TOBapI/IHIeﬁ C HO3I/IHI/II71
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHEC HOCJICZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMaHHUS IEHHOCTEH 300pPpOBOIO0 U 0e30I1acHOr0 o6pa3a KHU3HU, HCO6XOJII/IMOCTI/I
OTBE€TCTBCHHOI'O OTHOIICHUA K CO6CTB€HHOMy CI)I/ISI/I‘ICCKOMY " INICUXUYCCKOMY 310POBBIO;

CO6J'IIO,I[CHI/I$I IMpaBUJI 0€30I1acHOr0 O6paH_IeHI/I$I C BCIICCTBAMHU B 6BITy, MMOBCEIHEBHOM
KU3HU U B TPYHOBOﬁ JACATCIIBHOCTH,

MNOHUMAHHA NTECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBHOTO HW KOJUJICKTUBHOI'O 0e301IacHOr0
MOBCACHU B CUTYAlIUAX, YTPOKAOIINX 3J0POBbIO U JKU3HU J'II-O,[[GIZ;

OCO3HAHHUS TOCIEICTBUN W HENpUSTHUS BPEIHBIX NpPUBBIYEK (YNOTpeOJICHUS aJKOIoJs,
HapKOTHKOB, KypeHHS);

5) Tpy1oBOro BocnuTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKON  JEATEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX NEITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PENICHWHW TNPAKTUYCCKUX 3a7ad COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

HHTCPECCa K MPAKTUYCCKOMY HU3YUCHHUIO HpO(I)CCCI/II\/'I Pas3siiniHoOro poJa, B TOM YHUCIC Ha
OCHOBC IMPUMCHCHU A MMPEAMCTHBIX 3HAHUH 110 XHUMUH,

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3ybTaTaM TPYLO0BOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUAYAIBHOW TPACKTOPHUH OOpa3OBaHMUS,
Oymymieit nmpodeccun U peanu3anuyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB M MOTPpeOHOCTEH 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH I1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MMOHHUMAaHHUA TJI00aJILHOIO XapakTepa 3KOJIOTHYCCKUX npo6neM, BINAHHA 3KOHOMHWYCCKHUX
IIpOoLECCOB HA COCTOSAHUE HpHpOI{HOfI n COHH&HBHOﬁ CpE€akbl;

OCO3HaHMHA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I}KCHI/Iﬁ XUMHHU IOJI1 pCHICHUSA BOIIPOCOB
PaiOHAJIbHOI'O ITPUPOAO0IIOJIB30BAHUS;

AKTUBHOTO HEMPUATHUS JNEUCTBUN, MPUHOCSIIMX BpEA OKpYXKAloUlel MPUPOAHON cpele,
YMEHHSI TIPOTHO3UPOBATh HEOIArOMpUSTHHIE HKOJIOTUYECKUE MOCIEICTBUS MpeANPUHIMAEMbIX
JEHCTBUI U TPeIOTBPALATh UX;

HaJIM4YuA PpasBUTOrO ISKOJOTHMYCCKOI'O MBIIIJICHUA, 9KOJIOTUYECKOM KYJIbTYpPbI, OIbITa
JIEATEIIBHOCTH  DKOJOTMYECKOM HaIIpaBJICHHOCTH, YMCHHA  PYKOBOJACTBOBATHLCH nMun B
HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&J’ILHOﬁ IIPaKTHKCE, CIIOCOOHOCTH U YMCHUA aKTHUBHO
MIPOTHUBOCTOATH HACOJIOTUH XeMoq)O6HH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMHPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

NOHMMAaHUS CcHeNUpUKA XMMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOpPMHUPOBAHHUU
palMoOHAIBHOIO HAayYHOI'O MBIIIICHHUS, CO3aHUU LEJIOCTHOTO MpEeACTaBIeHUsI 00 OKpyXarolem
MHpE KakK O €JUHCTBE NPUPOABI U YEJIOBEKA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH H
peleHny mpodIeM COXpaHeHUs IPUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUHU JIJISI COBPEMEHHOM IMBUIIM3AIUU: B €&
T'YMaHUCTHYECKONH HaNpaBIEHHOCTH M Ba)XXKHON pONIM B CO3AaHMM HOBOW 0a3pl MaTepHUaIbHOM
KYJIbTYpPBI, pEIIeHUH TT00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOMH,
OHEPreTHYECKON, THUIIEBOH M DKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrieueHNN YCIIOBUH YCIEITHOTO TPYAa M IKOJOTHISCKH KOM(DOPTHOM JKH3HU Ka)JIO0TO 4JICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS IS
aHaJiM3a M OOBSCHEHMs SIBICHUN OKPYXAIOIIero MUpa MU TMPOUCXOIAUIMX B HEM H3MEHEHHH,
YMEHHUS JienaTh 000OCHOBAaHHBIE 3aKJIIOUYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO MTOJIYYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJb30BaTh XMMHYECKUE 3HAHUS I pEIICHUA HpO6J’I€M
B PCAJIbHBIX )XKU3HCHHBIX CUTYyalUAX,



HHTEpPECa K IIO3HAHUIO 1 HCCHCHOB&TCHBCKOP'I JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M €amM0o0Opa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMH 10 XUMHH B COOTBETCTBHHM C IKM3HCHHBIMU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iuuyHblXx cdepax mnpodeccuoHambHOM
JeSITEIbHOCTH.

METAINIPEIAMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble pe3yiabTaThl OCBOSHHs YUEOHOTO IpenMera «XUMHUsS» Ha YpOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmpenMeTHbIe) OOIIEeHAYYHbIE MOHATHUS, OTPAKAIOLIUE 1IEIOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(uKy METOJOB MO3HAHMUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIEHHUE, NPOLIECC, CUCTEMA, HayuyHbId (hakT, NPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TeOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCAIbHBIC y4eOHbIe JENCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHBHBIE,
perynatuBHble), obOecrneuuBaromue (HOpMUpPOBaHHE  (PYHKIHMOHAIBHOH TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Y4arOIINuXCs;

CIIOCOOHOCTH 06yqafom1/1xcs1 HCIIOJIBb30BaTh OCBOCHHBIC MCKINCHUIIIIMHAPHEBIC,
MHPOBO33PpCHYCCKHUEC 3HAHUA U YHHUBCPCAJILHBIC y‘{e6HLIe JEHCTBUS B II03HABATEIbHOW H
COLIMAJIbHOM IMPpaKTHUKE.

MeTaHpeI{MeTHHe PE3YIbTAaThl OTPAXKAKOT OBJIAACHUC YHUBCPCAJIIbHBIMU y‘le6HBIMI/I
IMMO3HABATCIIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA JIEUCTBUSIMU.

OBj1aeHNe YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:
1) 6a3oBbI€E JOrHUECKHE AEHCTBHUA:

CaMOCTOATENIFHO (HOPMYJIMPOBATh W aKTYaJIIM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMmarpuBaTh;

ONpCACIIAATE HOCIIN ACATCIBbHOCTU, 3aldaBas MMapaMETpbl U KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA,

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HaHUM HpI/IéMBI JJOTHYCCKOT'O MBIIIJIICHUSA — BBIICIATH
XAapaKTCPHBIC  TIPHU3HAKU MOHATHH U YCTaHAaBJIMBATL HUX  B3aMMOCBA3b, HCIIOJIb30BATH
COOTBCTCTBYIOIIUE ITOHATUSA TJIA 00BACHEHHS OTACIBHBIX (baKTOB n HBHGHHI;'I;

BLI6I/IpaTL OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbBIMU SIBJICHUSMU,



CTPOUTH JIOTMUECKHUE pacCyXIeHus (MHIYKTUBHbIC, JACIyKTHUBHBIC, [0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PAacCMaTPUBACMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XMMHUHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENIH, TPe0OPa30BBIBATh MOJIEIbHbIE PEACTABICHNUS — XUMUYECKUN 3HAK (CMMBOJ) 3JIEMEHTA,
XuMu4eckas (Qopmyna, ypaBHEHHE XHMMHUYECKOH pEaKUMd — TpPH PEHIeHUH y4eOHBIX
II03HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BaHHBIE MOJIEIIbHBIC IIPEICTABICHUS UL
BBISIBJICHUSI XaPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIaACTb OCHOBAMH MCTOJ0OB HAYYHOTI'O IMO3HAHWA BCIICCTB U XUMHWYCCKUX peaKHHfI;

q)OpMy.]'II/IpOBaTB ocjan MW 3aJadu  HCCIICAOBAaHUs, HMCIIOJIB30BAaThb IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(i)OpMy.]'II/IpOBaHHBIe BOIIPOCBHI B KAYCCTBC MHCTPYMCHTA ITO3HAHHA U OCHOBBI
JJIA q)OpMI/IpOBaHI/IH TUIIOTE3BI IO MPOBEPKE MMPABUIIBHOCTHU BBICKA3BIBACMBIX CY)KIIGHI/II;'I;

BJIAJ€Th HAaBBIKAMH CAaMOCTOSTEIbHOIO IUIAHUPOBAHMS M IPOBEACHUS YUECHHUECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HaOIIOJaTh 3a XOJOM IIPOLIECCa, CAMOCTOSITEIBHO
[IPOrHO3UPOBATh €ro pe3yipTaT, (OpMynIHpoBaThb OOOOIIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HMCCIIEAO0BAaHUSA, COCTABIATh OOOCHOBAHHBIN OTYET O IMPOJEITAHHON
pabore;

IpUOOpETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOM J1eATENbHOCTH,
MPOSABIIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB peIICHUs
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMH (HAyYHO-TIOMYIspHAs
JuTepaTypa XUMHYECKOIO COJEpXaHHs, CIpaBOYHbIE MocoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBATh HHPOPMALIMIO PA3JINYHBIX BUAOB U (OPM IMPEICTaBICHMS], KPUTUUECKH OLIEHUBATh
€€ J0OCTOBEPHOCTh U HENIPOTUBOPEUNBOCTb;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH Pa3IMYHbIE METOJABl TMPU TOUCKE U OTOOpe
nH(popManuu, HeOOXOAMMOMN VISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

NpUOOpPETaTh OMBIT HCMOIb30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH M
Pa3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus: HHGoOpMaUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIM SA3BIK B KauyecTBE CpEJACTBa IpH paboTe ¢ XUMHYECKOH
nHpopMalKe: IPUMEHATh MEeKIpeMeTHbIE (pU3nUecKrne 1 MaTeMaTH4YeCKKe) 3HAKH U CUMBOJIBI,
(dbopMyIibl, a06peBUATYpPbI, HOMEHKIATYPY;

HCIIOJB30BaTh U HpCOGpEBOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAJHOCTH.

OBnaueHne YHuBEpCaJdbHBIMM KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:



3aJjaBaTh BOMPOCHI MO CYHIECTBY 00CYX/1aeMOil TeMbl B XOJI€ JUAJIOra W/UIU AUCKYCCHUH,
BbICKAa3bIBATh nacu, (bOpMy.HI/IpOBaTB CBOU MMPCAJIOXKCHUSA OTHOCHUTCIBHO BBIINTOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTALUEH PE3yJIbTaTOB IMO3HABATEIBHOU JEATEIBHOCTH, MOJIYYSHHBIX
CaMOCTOATENIbHO HMJIK COBMECTHO CO CBEPCTHUKAMHU TPU  BBINOJHEHUH XHUMHYECKOTO
SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEIOBAHUIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peamzanuu  y4eOHOTO TpoekTa U (OpMYIHpPOBATH BBIBOJLI MO pPeE3yJibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIACOBAHMSI MMO3ULIUN B XO7e 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OB.]'[a}IeHI/Ie YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU JeHCTBUSIMMU:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIATH CBOIO II03HABATEIBHYIO JEATENBHOCTD,
omnpezaenss €€ LeNM W 33Jayd, KOHTPOJIUPOBAaThH U MO Mepe HEOOXOJUMOCTU KOPPEKTUPOBATH
IpearaéMplii alropuT™M JEHCTBUN INPU BBIIOJHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosnee 3(h(HeKTUBHBINA coco0 UX pemeHus ¢ y4ETOM HOJYYEeHHUsT HOBBIX 3HAHUHU O
BELIECTBAX U XMMHUYECKUX PEaKLUAX;

OCYHICCTBIATL CAMOKOHTPOJIb CBOCHM JCATEIBHOCTH Ha OCHOBE caMoOaHalum3a H
CaMOOILICHKH.

NNPEJAMETHBIE PE3YJIBTATbBI

10 KJIACC
HpeI[MeTHBIe PE3ybTaThl OCBOCHUA KypCa ((OpFaHI/I‘-IeCKaH XUMUA» OTPpaXKaAKOT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN O XUMUUIECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHH B TIO3HAHUU SBIEHUN TPUPOJBI, B (OPMUPOBAHUU MBILIUICHUS U
KyIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIbHOW TPAMOTHOCTH, HEOOXOMUMOW MJis pelIeHHs
MPAKTUYECKUX 3a/lad W OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM CPEJIE;

BIIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATaIoIIne
MOHATHS (XUMUYECKUI DIIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aToma, MOJEKYJa, BaJeHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJb, MOJIIpHasT Macca, MOJIAPHBIA  OO0BEM,  YIJIEPOIHBIM  CKeJeT,
(yHKIMOHANTBHAS TpyMIa, paJuKai, W30MEpHs, U30MEpPbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTIE€BOAOPOABI, KUCIOPOA M a30TCOAEpKaIlMe COECIUHEHHsS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOEHUS OPTaHUYECKUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAllMe B OCHOBE MOHUMAaHUSA
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHHM, (PAKTONOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOTYyYeHHH U 0€30MacHOM MCTOIb30BAaHUYM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JNEeATETbHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
HX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MPHU OIKMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIIONB30BATh XUMHUYECKYIO CHMBOJMKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (POPMYIT OPraHMUECKUX BEUIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLUH, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BELIECTB UL
MJUTFOCTPALIMU UX XUMUYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAAIC)KHOCTh H3yUYCHHBIX OPTaHUYECCKUX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K OIpPENeNEHHOMY KIacCy/Tpylmne COeIuHEHHUN
(yrieBomopoJpl, KUCIOPOJ U a30TCOAEpXKAlllU€  COEAMHEHHS,  BBICOKOMOJEKYJISPHBIE
COEMHEHMS), JaBaTb MM HaszBaHusl mo cucremarudeckoil HomeHkiatype (IUPAC), a Ttakxke
MPUBOJIUTh TPUBUAIBHBIE HA3BaHMS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, IMPOIMUJICH,
alleTUJICH, JTWICHIVIUKOIb, TIULEpUH, (QeHod, ¢(opManbAerui, ameTanblerull, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHMCIIOTa, OJIEMHOBAas KHUCIIOTa, CTEapUHOBAs KHCIOTa, IIII0K03a, (PpykTO3a,
Kpaxmall, LeJUTH0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUAbl XUMUYECKOW CBSI3M B OPraHUYEeCKUX
COeMHEHMX (OJIMHAPHBIE U KPATHBIC);

Cq)OpMHpOBaHHOCTb YMCHUA INPUMCHATH IIOJIOKCHHUA TCEOpUHU CTPOCHHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JIA 00BSACHEHHST 3aBHCHMOCTH CBOWMCTB BCIICCTB OT HX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MACChI BCUICCTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENIEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, »TaH, STWIEH, NPOMWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzodn,
METaHOJI, ATAHOJ, 3TUJIEHIJINKOJb, TJIMLIEPUH, (EHOJ, alueTalbJeru]l, MypaBbUHas M YKCYyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmals, LEeJUIl0JIo3a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBS3b MEXKIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKUX PEaKIUil C
HCIOJIb30BAHNUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOIAHOIO ChIPbS
(HedThb, MPUPOHBIA Tra3, yroijb), CHOCOObl UX MEepepadOTKH U MPAKTUYECKOE IMPUMEHEHHE
MIPOJYKTOB MEPEepadbOTKH;

c(OpMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYHUCICHHUS IO XUMHUYECKUM YpaBHEHUSAM
(Maccbl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOJIYKTa pEeaKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WJIM IPOJYKTOB PEAKINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHUS, WCIOJb3YEMBIX B XHUMHUU MpPH HU3YYEHUH BEHIECTB M XUMHYECKUX SIBJICHUU
(mabnrofeHne, W3MEPEHHE, OKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XMMHWYECKHUE 3HAHUS IS IPUHATHUS PEMIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3AHHBIX
C BEILIECTBAMH U UX IPUMEHECHUEM;



c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TpaBUia MOJIb30BAHUS XUMUUYECKON TOCYAOU U
nabopaToOpHBIM 00OPYIOBAHUEM, a TAKXKE MpaBuiIa OOpAICHHS C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMMU 110 BBIIIOJITHCHUIO Ha60paT0prIX XUMHNYCCKHUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHUH IJJAHUPOBATH M BBINOJIHATH XUMUYECKHH HSKCIEPUMEHT
(npeBpallleHUsl OpPraHUYECKUX BELIECTB IPU HArpeBaHUM, MOJIYYEHHE STUIIEHA U U3Y4YEHHE €ro
CBOMCTB, KaU€CTBEHHBIE PEAKLIUH OPraHUYECKHUX BELIECTB, IEHATYypalus OEJIKOB IIpU HarpeBaHUH,
[[BETHBIE PEAKIH OCIIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH O€30MaCHOCTHU IpU 00paIieHun
C BelleCTBAaMM M J1a0OpaTOpPHBIM OOOPYJOBAHUEM, IPEACTABIATh PE3YIbTAThl XUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUH U (HOpMYIHpPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3HPOBATh XUMUYECKYI) HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYyrux);

c(OPMHUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWJIA DSKOJIOTHYECKH IEIeco00pa3Horo
MOBEACHUS B OBITY M TPYAOBOH [EATENbHOCTH B LEISIX COXPAaHEHHUS CBOETO 3/0POBBS H
OKpY>Karolllel MPUPOTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCWCTBHUS Ha KUBBIE OPraHU3MBI
onpeAeNnEéHHbIX OpPraHMYECKUX BEIIeCTB, MOHMMAas cmbica mokaszarens I[IJIK, moscHaTe Ha
pUMepax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS WX BPETHOTO BO3JIECHCTBUS HA OpPraHuU3M
YeJI0BEKa;

JUIA 06yqa}0m1/1xc;1 C OI'PpaHUYCHHBIMU BO3MOXHOCTAMH 3JO0POBbIA. YMCHUC IIPUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHUYCCKUX HBHGHHﬁ;

JUIS CIIETIBIX M cTa00BUIALIIMX O0yJaroIUXCs: YMEHUE UCTI0JIb30BaTh Pellbe(hHO-TOUCUHYIO
cucremy obo3HaueHui JI. bpaitist 11 3anucu XumMuueckux Gopmy.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas ¥ HEopraHuyecKkas XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAayYyHOM KapTHHBI MHpA, POJM XUMHUH B IO3HAHUU SBJIEHUH NPUPOIBI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAUMOM JUIs
pelIeHrs MPaKTUYECKUX 3a]a4 ¥ SKOJIOTMYeCKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/10POBBIO
U IIPUPOJHOM cpene;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHHUI, KOTOpAas BKJIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUSA (XUMHUUYECKHUHN DJIEMEHT, aTOM, M30TOII, S-, P-, d- JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOIlb, MOJSPHBIA 00BEM, BaJCHTHOCTh, OSJIEKTPOOTPUIATENLHOCTh, CTETCHb
OKHUCJICHUS, XHMHYECKas CBsI3b (KOBaJCHTHAs, WOHHAs, MeETaJUIMUecKas, BOJOPOIHAs),
KpUCTAJUIMYECKass  pem€rka, THUMNbl XUMUYECKUX  pPEAKUUM, pacTBOp,  DIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS] TUCCOIMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PeaKIfK, XUMHUYECKOE PABHOBECHUE); TEOPHH U 3aKOHBI (TCOPHS DIIEKTPOTUTHICCKOM
nuccounanuu, nepuoauyeckui 3akon Jl. M. MeHneneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,



3aKOH COXPAHEHMs U MPEBpAILEHHs] DHEPruHM NPU XUMHUYECKUX PpEeaKLHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMHHM, MHUPOBO33PEHYECKHE 3HAHHUA, JIeXKalllue B OCHOBE IOHHUMAaHUs
MPUYMHHOCTA U CUCTEMHOCTH XMMUYECKHX SIBJICHUH, (PaKTOJOTHYECKUE CBEIEHHUS O CBOMCTBaX,
COCTaBe, MOJYYeHUH W O€30IIacCHOM HCIIOJIIb30BAaHUHM BAKHEHIINX HEOPTaHHMYECKUX BEILECTB B
OBITY M IPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA,;

c(OPMHPOBAHHOCTb YMEHUH BBIABIIATH XapaKTEpHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATHS IIPU ONUCAHMM HEOPTaHUYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTE YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
¢dbopMyn BeIIECTB M YpPaBHEHHH XUMHUYECKHX PpEaKIUil, CHCTEMAaTHYECKYl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHMS OTJEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii Tas,
YIJIEKUCHBIA ra3, aMMUaK, TaméHas W3BECTb, HEralmi€Has H3BECTb, NUTbEBas COJa, INUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OIPENIeNIATh BaJICHTHOCTh U CTEIIEHb OKMCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUYECKOM CBA3M (KOBaJEHTHAas, HOHHAs,
METaJUINYeCKas, BOJAOPOJAHAs) B COCAMHEHUSX, THI KPUCTAJUIMYECKOM DPEHIETKM KOHKPETHOTO
BElIEeCTBA (aTOMHas, MOJIEKYJIIpHAs, WOHHAs, METAUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K OIpPEeNeIEHHOMY KJIACCY/TPYIIe COSANHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlTbl, OKCHU/Ib, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH Iepuoaudeckoro 3akoHa J[. U.
MeHnneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMAaTHU3MPYIOUIYIO,  OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTE ~YMEHHMHM  XapaKTepH30BaThb DJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHX 31eMEeHTOB 1—4 nmepuonos Ileproguueckoii cucteMbl XuMu4eckux snemenTos 1. M.
MenpeneeBa, HUCHOIb3YyS MOHATHUS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPrETUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS] CBOWCTB XHMHYECKHMX DJJIEMEHTOB M HX
COECIMHEHMH 10 mepuojam u rpymnmnaM llepuogudeckoi cucteMbl XMMHAYECKHX daeMeHToB [1. U.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEILECTB PAa3JINYHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHHE I'€HETUYECKOU
CBSA3M MEXJIy HEOPraHMYECKUMH BEUIECTBAMM C IIOMOIIbI0 YPaBHEHHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIN;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMMHUYECKHUE PEAKIUH MO pa3IHYHBbIM
npu3HakaM (YUCIy M COCTaBy pearupyrolux BeLIeCTB, TemIoBoMy 3(hdeKTy peakiuu,
M3MEHEHHUIO CTENeHE OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKkliy, Y4acTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBIISITh YPaBHEHUS PEaKIUi pa3UYHbIX TUIIOB, MOJIHbIE
U COKpalIEHHbIE YpAaBHEHMs PEaKIMi MOHHOIO OOMEHA, YUHUTHIBas YCJOBHUSA, MPU KOTOPBIX ITH
peaKuuy UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH pEAKIMM, MOATBEPXKIAIOIIME KayeCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HABaTb OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHUH PACKPBIBATh CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii HOCPEICTBOM COCTABIIEHHS AJIEKTPOHHOIO OajlaHCca ITUX peaKkLuii;



c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUYECKHUE MTPOLECCHI, JIeKAIINEe B OCHOBE
MPOMBIIIICHHOTO TIOMY4EHHUS CEpHOM KHUCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
Mpe/ICTaBlIeHU 00 OOIIMX HAayYHBIX MPHUHIMIIAX M 3KOJOTMYECKHX MIpobdiieMaX XUMHUYECKOIrO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHUS C HCIOJIB30BAHUEM TOHSATHS
«MaccoBasi JOJs BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOLIEHUIH Ta30B MPH XUMHUYECKHX
peaKIMsIX, MacChl BELIECTBA UM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE HITU
00BEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIECTB, TEIUIOBOTO APQeKTa peaklud Ha OCHOBE
3aKOHOB COXPaHEHUS MACChl BELIECTB, IPEBPALLEHUS U COXPAHEHUs] DHEPIUH;

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIOATh MPaBWIa MOJB30BAHUS XUMUYECKOW MOCYAOH H
nmabopaTopHBIM 000pPYIOBAaHUEM, a TaKXKe MpaBuiia OOpalIeHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMH IO BBITOIHEHUIO JTa00PaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznosxeHue nepoKcua BOJOPO/ia B IPUCYTCTBUH KaTallu3aTopa, ONpeaesIcHUE CPEIbl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO WHAMKATOPA, BIMSHAE PA3IMYHBIX (AaKTOPOB HA CKOPOCTH
XMMHAYECKOH pEaKIHWH, PEaKIUd HOHHOTO OOMEHa, KAaueCTBEHHBIC peakuu Ha Ccynbdar-,
KapOOHAaT- U XJIOPUI-aHWOHBI, HA KaTHOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad I10
TemMaMm «Metaiis» U «HemeTamb») B COOTBETCTBHH C MPABHIIAMH TEXHHUKH O€30MacHOCTH TIPH
oOpallleHuu ¢ BelIecTBaMU M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, MPEICTABISTh PE3yIbTAThI
XUMHUYECKOr0 HKCIEpUMEeHTa B (OpMe 3anucu ypaBHEHMH COOTBETCTBYIOIIMX pEaKkUUd U
(hopMynHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKALUU, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAAaTh MpaBWJIa SKOJOTMYECKH LEeIecoo0pa3Horo
MOBEICHUS B OBITY M TPYAOBOM [EATENbHOCTH B LEISIX COXPAHEHUS CBOErO 3/0pOBbS H
OKPY’KaIoIled IPUPOJHON Cpeabl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA >KMBBIE OPraHU3MBI
omnpeeNEéHHbIX BElIeCcTB, MOHUMas cMbich nokazarens [1JIK, moscHATh Ha mpumepax crocoOsbl
YMEHBILIEHUS U NPEIOTBPAILEHUs UX BPEAHOIO BO3AEHCTBUSA HA OPraHU3M YEJIOBEKA;

JUIs 00yYaromuxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSTH
3HAaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHX SBJICHUM;

JUISL CIIETIBIX M cIa00BUIANIIMX O0YJarOIUXCs: YMEHUE UCTIOJIb30BaTh PelIbe(hHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
HaumenoBanue
DJIeKTpoHHbIe (L (poBbIE)
Ne ni/m| pa3zesioB u Tem
KOHTpOJIbeIe HpaKanecxne 06pa3OBaTe,]1],H[,1e pecypcshl
NPoOrpaMMabl Bcero
padoThI padoThI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUH

[Ipenmer
OPraHUYeCKOu
xuMmuu. Teopus

1.1 CTPOEHHS 3 bubnunoreka
LHOK https://myschool.edu.ru/
OpPTraHUYECKUX
COCIMHEHHH A.
M. bytneposa
Hroro no pazneny 3

Pa3znea 2. YrieBoaopoasl

IIpenenbuble
)1 CBOIODO ) bubnuoreka
. JeB BI
A AOPOA IHOK https://myschool.edu.ru/
— aJIKaHbI
HenpenensHueie
2 inzBoz[oponH: ] . bubanoreka
. KEHBI,
IIOK https://myschool.edu.ru/
aJIKa/INEHBlI,
QJIKUHBI
)3 Apomaruyeckue ) bubnuoreka
' YTJIEBOJOPOBI IHOK https://myschool.edu.ru/
IIpuponusie
54 UCTOYHUKHU 3 ] bubnuoreka
' YII€BOIOPOAOB U ITOK https://myschool.edu.ru/
uX rnepepadoTka
Uroro no pazaeny 13

Pasznea 3. Kuciiopoacoaepsxaiue oprannyeckue coeJuHeHUst

3.1

Cnuptel. Genon

3

bubauoreka




I[HOK https://myschool.edu.ru/

AJbIeTUIBL.
39 KapOonoBsie 7 | bubnuoreka
' KHUCJIOTBI. I[HOK https://myschool.edu.ru/
CnoxHbIe 3(HUpBI
bubnmnoreka
33 v 3 1
HICBOS! IMOK https://myschool.edu.ru/
Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHUus

AMUHEL
41 A OKHCIO 3 bubnuoreka
. MHHOKUCJIOTEI.
LHOK https://myschool.edu.ru/
benkn
Uroro no pazneny 3

Paspgen 5. BeicOKOMOJIeKY I pHbIE COCIUHEHUS

II;macTmaccel.
51 Kavavi ’ bubnuoreka
' YA [TIOK https://myschool.edu.ru/
Bomokna
Hroro no pazneny 2
OBIIEE
KOJIMYECTBO
YACOB 10 3412 2
[MTPOIT'PAMME
11 KJIACC
KosnnyectBo 4yacos
HanmenoBanue
JyekTpoHHbIE (HU(PPOBBIE)
Ne ni/m| pa3zgesioB u Tem
Kontpoabnbie llpakTuyeckue ofpazoBareibHbIe pecypehbl
NMPOrpamMMblI Bceero
padoThI padoThI
Pa3nea 1. Teopernueckne 0CHOBbI XMMHMH

1.1

Crpoenue
ATOMOB.
Ilepuoanueckuit
3aKOH U

bubnuoreka
ITOK https://myschool.edu.ru/




[Tepuoanueckas
cucTreMa
XUMHYSCKHX
anemenTtoB [l. U.
MenpaeneeBa

Ctpoenue
12 BEIIECTBA.
' Muoroobpasue

BCIICCTB

bubnuoTeka
LOK https://myschool.edu.ru/

13 XUMHAYECKHE
' peakuuu

bubnuoreka
ITOK https://myschool.edu.ru/

Hroro no pazneny

13

bubnuoteka
LHOK https://myschool.edu.ru/

Paznen 2. Heopranudeckasi Xumus

bubnuoreka
2.1 M 6
CraH ITOK https://myschool.edu.ru/
bubnuoreka
2.2 H 9
CMETaILIH IHOK https://myschool.edu.ru/
CBs3b
’3 HEOPraHMECKHX | bubnnoreka
' U OPraHUYECKUX IIOK https://myschool.edu.ru/
BEIIECTB
bub6
Hroro no pasneny 17 MOAHOTERA

ITOK https://myschool.edu.ru/

Pazgen 3. Xumud v )KU3Hb

3.1 XuMus U Ku3Hp | 4 bubnnoreka
. IHOK https://myschool.edu.ru/
Hroro no paszueny 4
OBHIEE
KOJIMYECTBO 34
YACOB I10

[TPOI'PAMME




ITOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne ni/m KoimuecTBo
JIeKTPOHHbIE
4acos
uudgposbie 00pa3oBarTebHbIE
ara
Tema ypoka Bcero a pecypent
1 | [Ipeamer opranuueckoil XUuMuu, e€ 1 bubnuoreka
05.09.2024
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE HOK https://myschool.edu.ru/
2 | Teopust CTpOEHUS OPraHUYECKUX 1
coenunennii A. M. byrnepoga, eé 12.09.2024 bubmorexa
N ’ o IIOK https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHHUS
3 | IIpencraBienue o KiaaccuUKAIIIN 1
opraHnyeckux BemecTB. HomeHkiaTyp4 bubnnoreka
19.09.2024
(cucremaTuyeckas) U TpPUBHAIbHBIE HOK https://myschool.edu.ru/
HAa3BaHMs OPraHUYECKUX BEIIECTB
4 | AnkaHsl: COCTanI/I CTPOEHHE, 1 26.09.2004 bubnuoreka
TOMOJIOTUYECKHUN P OK https://myschool.edu.ru/
5 | Meran u 3TaH — npocTenime 1 03.10.2004 bubnuoreka
MPEACTAaBUTEH AJIKAHOB HOK https://myschool.edu.ru/
6 | AJKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 10.10.2004 bubnuoreka
IOK https://myschool.edu.ru/
7 | OTWIEH U NPONUIIEH — MPOCTEUIINE 1 bubnuoreka
17.10.2024
MIPEACTABUTENH AJIKEHOB IOK https://myschool.edu.ru/
8 | IIpakTuueckas paborta Ne 1. 1
[TonyueHne sTUIEHA U U3YYEHHE €T0 24.10.2024 bubamorexa
«[Tonydyenue sTriIeHa U U HUE er 10.
. 7 7 IHOK https://myschool.edu.ru/
CBOMCTBY»
9 | Ankaguensl. byranuen-1,3 u 1
etun6yramuen-1,3. Tonmyuenne 07.11.2024 bubmioreia
METHUJI ueH-1,3. [lonyuenu A1,
yraa e OK https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
10 | ATKUHBI: COCTaB M OCOOEHHOCTH 1 B
14.11.2024 HomoTeKa

CTPOEHMSI, TOMOJIOTMYECKUN PsiA.
AneTuieH — NnpocTenIni

HOK https://myschool.edu.ru/




IpeaACTaBUTCIIb AJIKUHOB

11 | Berunucnenus 1o ypaBHEHHIO bubnuoreka
. 21.11.2024
XUMHUYECKON peaKIuu HOK https://myschool.edu.ru/
12 | Apenbl: 6eH3011 ¥ TOIy01. TOKCHYHOCTH 78.11.2004 bubnuoTeka
apeHoB LOK https://myschool.edu.ru/
13 | 'enernueckas cBsI3b yrieBOIOPOJIOB, bubanoreka
05.12.2024
MPUHAJICKAIINUX K Pa3JIMYHBIM KJlaccaMm HOK https://myschool.edu.ru/
14 | IIpupoHbIE UCTOUHUKH
YIJIEBOJOPOIOB: IPUPOAHBIN a3 U 12.12.2004 bubnuoreka
HOITyTHbIE HE(TAHBIE Ta3bl, HEPTH U o LIOK https://myschool.edu.ru/
MIPOJYKTHI €€ mepepadoTKu
15 | IlpupoaHbie HCTOYHUKHU
YIJIEBOJOPOJOB: IPUPOAHBIN a3 U 19.12.2004 bubnuoreka
Oy THbIE HETAHBIE Ta3bl, HEPTH U o LIOK https://myschool.edu.ru/
MPOJYKTHI €€ mepepadoTKu
16 | K b
6 | KonTponbHas pabota 1o pazaeny 26.12.2004 noIMoTeKa
«YTIeBOAOPOABI» LOK https://myschool.edu.ru/
17 | IIpenenbHble OTHOATOMHBIE CIIUPTBHI: bubnuoreka
METaHOJI U dTaHoI. BomopoaHas cBs3b IOK https://myschool.edu.ru/
18 | MHOTOATOMHBIE CITUPTHI: bubnuoteka
STUJICHTIIMKOJb U TIUIEPUH IHOK https://myschool.edu.ru/
19 |® :
) ezloneCCTpeoeHHe MOJ';iKYJ';BL, . Bu6miotexa
W3WYECKUE U XUMHUICCKHE CBOHCTB
’ LIOK https://myschool.edu.ru/
MIpUMEHEHNE
20 | Anpaeruabl: hopManbAETHI U bubnmoreka
aneTanperua. AeToH IOK https://myschool.edu.ru/
21 | OMHOOCHOBHBIE MPEIETbHBIC
p bubnuoreka
KapOOHOBBIE KHCIOTHI: MypaBbUHAS U
P P IOK https://myschool.edu.ru/
YKCyCHas
22 | Ilpaktudeckas pabora Ne 2. «CBoiicTBa bubnuoteka
pacTBopa YKCYCHOW KHCIIOTBI» HOK https://myschool.edu.ru/
23 | CreapuHOBas U OJIEMHOBAsI KUCJIOTHI,

KaK MpEACTaBUTCIIN BBICIINX
KapOOHOBBIX KUCIIOT

bubnmoreka
HOK https://myschool.edu.ru/




24 | Mplia KaK COJIM BBICIINX KapOOHOBBIX 1 bubnuoteka
KHCJIOT, UX MOIOIIEE JSHCTBIE HOK https://myschool.edu.ru/
25 | C 1
JIOG)KHBIG 3UpBI KaK 1£1pon3Bo;[HLIe Buborexa
KapOOHOBBIX KUCIOT. ['maponus
P P HOK https://myschool.edu.ru/
CIIOHBIX 3(hpUpoB
26 | XKupsl: TUIPOIN3, IPUMEHEHHE, 1 bubnuoreka
OuoJIOTNYecKast POJIb KHUPOB HOK https://myschool.edu.ru/
27 | YraeBoapl: cocTaB, Kiaccupukarms. 1
Baxneiiume npeacraBuTenu: TiH0K03a bubamorexa
' ’ LIOK https://myschool.edu.ru/
¢bpyxTO3a, caxaposa
28 [Kpaxmain u 1euiroa03a Kak NpupoaHbie 1 bubnuoTeka
[10JIMMEPBI HOK https://myschool.edu.ru/
29 | K 0 1
ucin JKaIlue OPraHuIECKU
PORCOAEpAatiie op LOK https://myschool.edu.ru/
COCTUHEHUS
30 | AMUHBI: METHJIAMUH U aHUJTUH 1 bubnuoteka
HOK https://myschool.edu.ru/
31 | AMUHOKHCIIOTHI Kak aM(pOTepHbIe 1
OpPraHUYECKUE COETUHEHUS, HX bubamorexa
P A ’ IOK https://myschool.edu.ru/
Ouosiornyeckoe 3HaueHue. Ilentuabt
32 | benku kak NpupoaHbIE 1 bubnuoreka
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS IOK https://myschool.edu.ru/
33 | OCHOBHBIE TOHATHS XUMUU 1 bubnuoteka
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN HOK https://myschool.edu.ru/
34 | OCHOBHBIE METO/IbI CUHTE3a 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN bubmmorexa
yUp A ' IOK https://myschool.edu.ru/
[TnacTmacchl, KaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

n/n

Tema ypoka

KoanuyecTtBo
4acoB

Bcero

Jara
U3yYCHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/bHbIEe pecypChl

XUMHWYECKHUH DJIEMEHT. ATOM.
DneKkTpoHHass KOHPUTyparus
aToOMOB

04.09.2024

bubnuoreka
HOK https://myschool.edu.ru/

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHUYECKHX djeMeHToB /I, U.
MeHpeneeBa, uX CBS3b C
COBPEMEHHOU TeOpUEN
CTPOCHHUS ATOMOB

11.09.2024

buGnuoreka
IOK https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMCHTOB U X COCIMHCHUMN
10 TPYIIIAaM U IEPUOJAM.
3Ha4YeHue NMepUOIUIECKOTO
3aKOHA U CHCTEMBI
XUMHUYECKUX 31eMeHTOB JI. 1.
MenneneeBa B pa3sBUTHH
HAaYKH

18.09.2024

bubnuoreka
IOK https://myschool.edu.ru/

Crpoenue BeniecTsa.
Xumu4ueckas CBs3b, €€ BUIBI,
MeXaHU3Mbl 00pa30BaHuUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsi3b

25.09.2024

bubnuoreka
HOK https://myschool.edu.ru/

BaneHTHOCTB.
DNeKTPOOTPULIATETEHOCTD.
CTeneHb OKHCIICHUS.
BemecTBa MoeKynspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

02.10.2024

bubnumoreka
IOK https://myschool.edu.ru/

[ToHsTHE O TUCTIEPCHBIX
cucremax. MICTUHHBIC U
KOJIJIOUIHBIC PACTBOPBI.
MaccoBast 107151 BEIIIECTBA B
pacTtBope

09.10.2024

bubnuoreka
IOK https://myschool.edu.ru/

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHWYECKUX COCAMHCHU.
I'enetnueckas CBA3b
HEOPTaHMYCCKHUX BEIICCTB,

PA3JINIHBIX KJIACCOB

16.10.2024

bubnuoreka
IHOK https://myschool.edu.ru/




Krnaccudukanusa XuMruueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXpaHEHHUS MaCChl BEIIECTB;
3aKOH COXpaHEHUs U
MIPEBpAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

23.10.2024

bubnmnoreka
HOK https://myschool.edu.ru/

CKopocTb peakIui.
OOparuMeble peakuuu.
XuMHUeCcKOoe paBHOBECHE

06.11.2024

bubnmnoreka
HOK https://myschool.edu.ru/

10

[Tpaktuyeckas padora Ne 1.
«BrusiHAE pa3THYHBIX
(bakTOpOB HA CKOPOCTH
XUMHYECKOU PEaKIIUI)»

13.11.2024

bubnuoreka
IOK https://myschool.edu.ru/

11

DJNEeKTpOTUTHYECKAS
nucconuanus. [lonsrue o
BOJIOpOoAHOM Moka3zareie (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. 'maponus
OpPraHHYECKUX H
HEOPTraHMYECKUX BEUICCTB

20.11.2024

bubnuoreka
HOK https://myschool.edu.ru/

12

OKHCIUTENHHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[TonsiTue 06 snexTposm3e
pacriaBoB U pacTBOPOB colieit

27.11.2024

bubnuoreka
HOK https://myschool.edu.ru/

13

KonTponsnas padora Nel o
pazzneny «Teopernyeckue
OCHOBBI XUMHUM»

04.12.2024

bubnuoreka
IOK https://myschool.edu.ru/

14

Mertaibl, X MOJOKEHHUE B
IIepuonnueckoi cucreme
XUMHYECKHUX 3IeMeHTOB /JI. .
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust arToMoB. O01me
(bu3uvecKue CBOMCTBRA
METaJIJIOB

11.12.2024

bubnuoTeka
HOK https://myschool.edu.ru/

15

CrmaBel METaJLIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

18.12.2024

bubnuoteka
OK https://myschool.edu.ru/

16

XUMHUUEeCKHEe CBOMCTBA
Ba)KHEHIITX METAJIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aTfOMUHUN) U UX
COCIMHEHUN

25.12.2024

bubnuoreka
IOK https://myschool.edu.ru/




XUMHYECKHAE CBOMCTBA

17 . bubnmoreka
Xpoma, MEIU U UX
P Hu OK https://myschool.edu.ru/
COCAMHCHHI

13 XUMUYeCKHEe CBOMCTBA IIUHKA, bubanoreka
JKeJe3a M UX COeIMHEHUM LOK https://myschool.edu.ru/
[TpakTrueckas padota Ne 2.

19 "Pemenue bubnuoreka
IKCIEPUMEHTAIIbHBIX 337124 HOK https://myschool.edu.ru/
mo Teme «MeTajibi»"

Hewmeramiel, X MOJIOKEHUE B
IIepnonnueckoii cucreme

20 u bubnuoteka

XHMUYECKHX d1eMeHTOB /I, .
HOK https://myschool.edu.ru/
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB
du3nueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS
)1 ( bubnuoTeka
HEMETaJUIOB (Ha mpuMepe
pUMEP [OK https://myschool.edu.ru/
KHCJIOpoJ1a, cepbl, hocdhopa u
yriepoa)
XHMHUYECKHE CBOMCTBA

” bubnuoreka

rajoreHoB, Cephl U UX
. P [OK https://myschool.edu.ru/
COeIMHEHUI

73 XHMHYECKHE CBOMCTBA a30Ta, bubnuoreka
docodpa 1 Ux coeMHEHMIA HOK https://myschool.edu.ru/
XHMHUYECKHE CBOMCTBA

24 bubnuoreka

JIepoJa, KpEMHUS U UX
YIIEP vp IHOK https://myschool.edu.ru/
COCIMHEHUI
[IpuMeHeHne BaKHEUILINX bubnuoreka

25 .

HEMETAJUIOB M UX COCMHEHUI IHOK https://myschool.edu.ru/
O600mmenue u
cHCTEMaTH3aInsI 3HaHUH 110

26 Teme «HemeTammby. bubnnoreka
Boruncnenus no ypaBHeHUsIM HOK https://myschool.edu.ru/
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKHE PACUETHI
[IpakTuueckas padora Ne 3.

7 «Permienue bubnuoreka
JKCIIEPUMEHTAIIBHBIX 3a7a4 IOK https://myschool.edu.ru/
mo teme "Hemeramisr'"»

KonTponbHas padora Ne2 1o
)3 P M P bubnuoreka
TemaM «MeTalliel» 1
IOK https://myschool.edu.ru/
«HeMmeTambl»
29 | Heopranuueckue u bubnmoreka




OpraHUYEeCKHe KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUEe OCHOBAHUS

IHOK https://myschool.edu.ru/

AmdoTtepHbIe 1
HEOpraHu4YecKue u
30 | OPraHHIECKHE COE/MHEHNS. bubnmnoreka
['eneTnyeckas cBs3b HOK https://myschool.edu.ru/
HEOPraHUYECKHUX U
OpraHUYECKUX BELIECTB
Ponb xumun B o0ecrieueHUN 1
JKOJIOTHYECKOM,
31 SHEPreTUYECKON U MUIIEBOU bubmotexa
IOK https://myschool.edu.ru/
0€301MacHOCTH, Pa3BUTUHU
MEIUIHBI
[IpencraBnenus o6 oOmuUx 1
3p | HAYUHBIX MPHHIIHIAX bubnuoreka
[IPOMBILLIICHHOT'O MOJy4EHHUS IOK https://myschool.edu.ru/
Ba)KHEHUIIINX BEIIECTB
13 UYenoBek B MUPE BEIIECTB U 1 bubnuoreka
MaTepuasioB LOK https://myschool.edu.ru/
34 XuMHUS U 310POBbE YEIOBEKA 1 bubnuoreka
HOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
Axuunonepnoe obmectBo «M3naarensctBo «lIpocsemenne»
» Xumus, 11 knacce/ I'abpuensu O.C., OOIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. O.C.I'abpuensn, I'.I' JIpicoBa «Xumus Meroauueckoe mocodre — 6a30BbIif ypoBeHb)» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensn, U.I.OctpoymoB, «OO0m1as XuMus B TeCTax, 3aaavyax, ynpaxkanenusx. 11 kimace»
— M.: lIpoda, 2023 rox.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbHbie 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKyY». — M.: Ilpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiace: HacronpHas kHuTa 115
yuutensi». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 kmacc: HactonpHas kHUTa 15
yuutensi». Yacts 2 — M.: Jlpoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3afgaun o XMMHUU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miaansl o yueonuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpany Yuurens 2018ros.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tecthl mo xumuu 11 knacey, - M.: Dx3amen, 2019r.

9. O.C.I'abpuensn, U.I'.octpoymMoB «XHMUYECKUI SKCIIEPUMEHT B 1mIKosie 11 kiace»; - M.:
Hpoda. —2019 rox.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Beepoccuiickue nposepounsie padotsl. 11 knace. Xumusa. OO0 "SAKnacc"

2. O0maxo 3Hauuii. [Togroroska k EI'D. Xumus 11 kimace. OO0 "duszukoH"

3. IIpoektHbie 3aaanud. Xumus. 10 kinacc. OO0 "I'no6an-Jlad"
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