JOKYMEHT NOAMNMMCAH
QNEKTPOHHOW MOANNCHIO

CepTudukat: 442F9BA255D964091C60835C5E324160
Bnapeneu: baraes Hukonai [Jopxuesuy
[encteuteneH: ¢ 19.09.2023 no 12.12.2024

.

MHHUCTEPCTBO IPOCBELEHISA POCCHIICKOH ®EJEPALIAA
MnunuctepcTso o6pazoBanus UpkyTrekoii odmacTh
MyHHIHNAILHOE yUpekIeHHe YnpasieHue 00pasoBaHHsl MyHHIHNAILHOTO

oGpazopanus " Ixuput -Bynararcknii paion"

MOY Axunckaa COII
PACCMOTPEHO ~ COTJIACOBAHO VTBEPXJIEHO
Pykoomurens IIIMO 3amectuTens qupekTopa JHHpexTop
FYftoeds - 1oboea M.T. no YBP <k Z s Baraes HJIL.
or «28» 08.2024 r. %’gz ~ 3apybmsa E.C. . Ilpuxa3s Nel30 ot
oT «29» 08.2024 . 2500 20298,
PABOYAS TPOI'PAMMA

yueGHoro npeameTa «XMMHsI»

(6a3oBBIit YPOBEHE)

11t o6ygaroruxces 10-11 wiaccos

c. Axunbl 2024



MNOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YpPOBHE CpeAHEero oOluiero oOpa3oBaHUs
pazpaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUI K pe3ybTaTaM OCBOEHUS
dbenepanpHOll  00pa3oBaTEIBLHON MPOrpaMMbl CpPeHEr0 OO0IIero o0pa3oBaHUS
(®OIT  COO), npencrapieHHbIx B DenaepadbHOM  TOCYJApPCTBEHHOM
obOpasoBarensHoM ctafgapre COO, c¢ yuérom Konnemnuu mpemnogaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX OpraHu3amnusx Poccuiickoit
Odenepanun, peaqu3yoNMX OCHOBHBIE O00pa30BaTEeNIbHBIC MPOTPAMMBI, H
OCHOBHBIX TMOJOXKEeHUN «CTparerun pa3BuTuUd BocnuTtaHusi B Poccuiickoii
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKEe MPOTPaMMBI MO XUMHH, K OTPEEICHUIO
oOwiel cTpareruu oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU
yuyeOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
KoHUenTyanbHble nojoxkeHus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp’KaHMs, PE3yJbTaTOB OOy4YeHUs MW TpeOOBaHUN K YpPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHu3allui, SBIAETCS HEOTHEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM OTAallOM pealu3aldd Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOTr0 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPHUPO/IbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3I0POBBI0 M TMPUPOIHON cpene. Peanmusyercs xumuueckoe 00pa3oBaHHe
oOydJaronmxcsi Ha ypOBHE CPEIHEro OOIIero 00pa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMeTa «XHUMHS», COACPKAHUE W TOCTPOEHUE KOTOPOIO ONpENETeHbl B
mporpaMme M0 XHMHH C Y4€TOM CHeruUKN HAyKd XUMUHU, ¢€ 3HAYeHUs B
MO3HAHUM TPUPOABI U B MaTEPHUATBLHOM KU3HU OOIIECTBA, a TAKXKe C Y4ETOM
o0MX 1eleil W MNPUHLMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmero oobpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPacT 0CcoOyl0 poJib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaa B (GOPMUPOBAHHE PALMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ IEJOCTHOIO MPEJICTABIIEHUs 00 OKpPYXaIolleM MHUpPE KaK O €IUHCTBE
OpPUPOABl U YeJOBEeKa, KOTopoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTAMHU MTPUMEHEHUS.

TecHo B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTajia
HEOThEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W KU3HU KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XHMHsS KakK HayKa
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBj€HA Ha pEIICHHE



r100anbHBIX MPOOJIEM YCTOMUMBOIO PAa3BUTHUS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM, IKOJIOTUIECKOM OE30IMaCHOCTH U OXPAHBI 3JI0POBbSL.

B coorBerctBUM C oOUmMMM LEJNIMH M NPUHLIUIAMHU CPEIHEro OOIIero
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
M3YYEHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOMICKYJIbTYpPHYIO MOJITOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 UM Ui  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA, IPOJOJIKECHHUS
o0Opa30BaHMsl B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiromiuMu  TipeiMeTa  «XUMHUSD»  ABIAIOTCS  0a30BbIE  KypChl —
«Oprannyeckasg xuMus» U «OOmAass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKJIIOYEHHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE TAHHOM CHUCTEMBI 3HAHUU IIPU U3YyUYECHUHU
npeaMeTa 00€CIEeUrMBAET BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPHUI XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranuueckas Xumus» U «OOmas u
HEOpraHu4yeckas XUMHsS» CcPOpMHUpOBaHA B MPOrpaMMe IO XMMHHM Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3Yy4YeHHIO Yy4eOHOro wmarepuana u oOyClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAHHBIM  DPa3BUTHEM  3HAHUW HAa  OMNpeAeNEHHbIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OpPraHUYECKUX
COCIIMHEHHUI, a TaKK€ Ha YpPOBHE CTEPECOXMMHUYECKHX U  JIJIEKTPOHHBIX
NpEeACTaBICHU O cTpoeHun BenlecTB. CBeneHHss 00 H3yyaeMbIX B Kypce
BEILECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJIOTHMYECKH
AKTUBHBIX COEOWHEHHN. B Kypce OpraHn4ecKoM XWUMHH ITOJY4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 0O0IIEr0 00pa3oBaHMs MEPBOHAYAIbHBIC
MPEACTABICHHUS] O XUMUYECKON CBSI3U, KJIACCU(DPUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON pEaKII1H.

Ilon HOBBIM yrJOM 3peHuss B mpeaMere «XuUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTcsi H3Y4YEHHbIH Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
TEOPETUYECKU Marepual M (PAKTOJOTMYECKHE CBEJIEHUS O BElIeCTBaX MU
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMHSD) O0OydYarolMMCs TPEAOCTaBISAETCS BO3MOYKHOCTb OCO3HATh 3HAuYCHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETHUUECKUX M METOIOJOTHYECKUX IMO3ULUH,
riy0ke TMOHATh MCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
o0o01m1aroiei 10 00bACHAIOMIEH U POTHOZUPYIOLICH.

Enunas cucremMa 3HaHMHM O BaXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBax M NPHUMEHEHHMM, a TAK)KE€ O XMMHMUYECKMX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHusi jgomonHsercs B Kypcax 10 m 11 kmaccos
AJNIEMEHTAaMHU  COJEP)KAHMS, HMMCEIOUIMMU KYJbTYPOJOTHMUECKUM W IPUKIIAJHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3U XUMHU C
OPYTMMU HayKaMH, PAaCKpBIBAIOT €€ poJib B IO3HABATEIBHOM WU MPAKTHYECKOU
JESTeIbHOCTH YeJIOBeKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBaXEHHS K MPOLIECCY



TBOPYECTBA B 00JACTU TEOPUU M NPAKTHUUECKUX MPHIOKEHUH XUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAaTbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0sieMax, CBSI3aHHBIX C XHWMHEH, KPUTHUECKH OCMBICIMBATh WH(DOpPMALUIO U
IPUMEHATh €€ JUIA IIONOJIHEHMsI 3HAHUW, pEIICHHS WHTEIUICKTyaIbHbIX W
AKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ady. B 1enom copepxanue yueOHOTO
npeaMmera  «XUMUS»  JAHHOTO  YPOBHS  W3Y4YEHUsS OpPUEHTUPOBAHO  Ha
dbopMupoBaHHUe y OOYyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIi MOHUMAHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro MU
OpPraHMYECKOTO MHpa, OOYCJIOBIEHHOCTh CBOWMCTB BEUIECTB HX COCTABOM H
CTPOEHUEM, [O3HABAEMOCTb IPUPOJHBIX SBIECHUW MYTEM 3KCIIEPUMEHTa U
pellleHusi TMPOTUBOPEUMH MEXAYy HOBBIMM (akTaMd U TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELICHUU IKOJIOTMYECKUX MPoOJeM, a
TaK)Ke MpoOJeM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHMUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B miaHe pemieHus 3agad  BOCHMTAHUS, PAa3BUTHS M COLMAIU3ALMH
0o0y4JaIuXxcsi TPUHATHIE NPOrpaMMOM MO XUMHUHU MOAXOJbl K ONPEIEICHUIO
colepXaHusi MW TMOCTPOCHHUS MpeaMera MpeaycMaTpuBaloT (HOpMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHUCTBUM, HMEIOMMX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JEATENBHOCTU: pEIIEHUs MpoOseM, MOUCKa, aHaau3a M
00paboTKu uH(popMaIi, HeOOXOAUMBIX I TPUOOPETEHHSI ONbITA MPAKTHYECKOU
U HCCIIEOBATENbCKON NEATETbHOCTH, 3aHMMAIOIIEl Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mnpaktuke npenopaBaHusi XMMHMHM Kak Ha YPOBHE OCHOBHOTO OOLIETo
o0pa3oBaHus, TaK M HA YPOBHE CPEJIHETO OOIETro o0pa3oBaHus, MPU ONPESICHUN
COJIEpPKATEIIbHON XAPAaKTEPUCTHKU 1€ H3Y4YeHUs IIpeAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJULUOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIBbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTyphl. C
METOANYECKOW TOYKHM 3pPEHUS TAKOM IMOAXOA K OIPENCICHUIO LEJNEN H3y4YeHUs
MIpEAMETA SIBJSIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUsl TVIABHBIMHM LIEJSIMM H3YyYEHHs MpeIMeTa
«Xumusi» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBISIFOTCS:

e (opmupoBaHME CHCTEMBl XUMWYECKMX 3HAHWW KaK BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KAPTHHBI MHPA, B OCHOBE KOTOPOMU
JeKaT KIIYEBble MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOEHUE M NOHMMAaHHUE CYIIHOCTH JIOCTYHHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHUYECKMX pEaKLUMUi, HEOOXOIMMBIX ISl IMPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBJICHM,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U IIOBCETHEBHON KU3HU;



® pa3BUTHE YMEHU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHHEM  IIpaBuUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, copeprkarenbHas XapaKTEpUCTHKA LENEH U 3a7a4 U3y4YEHHUs
IIpeAMETa B IpOorpaMMme Mo XMMHUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUH
C HOBBIMHU MPHOPUTETAMU B CHUCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
npenojaBaHUM XUMHM B OOJbIIed CTEEHH OTHAETCs  NpearouTeHHUe
MPAKTUUYECKOM KOMIIOHEHTEe CojAepKaHus OOydeHHs, OpPHUEHTHPOBAHHOW Ha
NOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHU3alliy, BIAACIOLIErO HE
HA0OpoOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHUS WX B peajbHOU JKU3HU
JUTSl peLICHUS] IPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM NOpu W3yYEHHM MpeAMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

ajanrtanus o0y4yaroumMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
GbopMUpOBaHME  UHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MNPUHSTHIO IPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEHIECTBAMH M UX
MPUMEHEHUEM;

dopMmupoBaHHe y OO0Yy4YalIIMXCA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIMIMX YHHUBEPCAIbHOE 3HAYEHHUE [JIs Pa3JIMYHBIX BHJIOB
NEeSATENbHOCTH: PEIIeHMs MpoOJieM, MOUCKa, aHaau3a U 00paboTku MHGOpMAaIH,
HEOOXOJUMBIX JUIsl NPUOOPETEHHs] OMbITa MAESITENBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHMM XHUMHM, a TakXKe g OLEHKHM C TO3ULMN
HKOJIOTMYECKON O€30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHUMUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEHM 00yYarOIIMXCS: CHOCOOHOCTH CaMOCTOSTEIFHO TPUOOPETATh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIH30BAThH
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHalIu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIINH XUMHUYECKOTO COJIePIKAHNUS;

dbopMupoBaHUe U pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIJICHHS], HA0II01aTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
JKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydyaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HaIpPaBJICHHOCTH XUMHUH, €€ Ba)XHOW pOJM B pEUICHUHU TI00aIbHBIX MpoOsieM
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOMOJHEHUS YHEPIETHUECKUX PECYPCOB U
COXpaHEHUsI MPUPOIHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEpeKHOIrO
OTHOLIEHUSI K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKXe MNPUOOpPETEHHS OIbITA
UCIIOJIb30BAHUSl TMOJYUYEHHBIX 3HAHUM JUIsI TPUHSATUS TPAMOTHBIX pEHICHUH B
CUTYAIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yueGHoM maHe cpeaHero ooOmero oOpa3oBaHUS MPEIMET
«Xumus» 0a30BOTO YpOBHS BXOJWUT B COCTaB MPEAMETHOH obnacTu
«EcTecTBEeHHO-HAYYHBIC TTPEIMETHD.

OOmee YuCIIO 4YacoB, OTBEACHHBIX I HM3YUCHHUS XUMHH, Ha
0a30BOM YpOBHE CpPEIHET0 00IIero 0opa3oBaHus, COCTaBseT 68 4acoB B
10 xnacce (2 yaca B Henento), B 11 kiacce (2 gyaca B HEJEIO).

COJAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'"AHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUHN

[IpenMeT opraHu4YecKoO XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE
B IMOJYYECHHH HOBBIX BEILIECTB U MaTepUaioB. Teopus CTpOEHUST OPraHUYECKUX
coenuHeHuid A. M. bytnepoBa, €€ OCHOBHbIE TMOJOXKEHUS. CTPYKTypHBIE
dbopMyJIbl OPraHMYECKUX BEIIECTB. [ OMOJIOTHs, N30MEpHsi. XUMUYECKAsl CBA3b
B OPTaHUYECKHUX COCTUHEHUIX — OJJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o  kimaccu(ukanmuu  OPraHUYECKUX  BEIICCTB.
HomeHnkiaTypa opraHiueckiux COeIMHEHUN (CUuCcTeMaTuyecKas) U TpUBUaIbHbIE
Ha3BaHMS BKHEUILINX MTPEICTABUTENEH KJIACCOB OPraHUYECKHUX BEILIECTB.

DKCIEpUMEHTAIbHbBIE METOJIbl M3YUYEHHS BEIIECTB U MX NPEBPALICHUN:
O3HAKOMJICHHE C 00pa3llaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJTMPOBAHME MOJIEKYJ OPTaHWMYECKUX BEIIECTB, HAOIIOJICHUE U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB MO NPEBPALICHUIO OPraHUYECKHX
BEILIECTB IIPU HarpeBaHuu (IJIaBjieHHE, 0OYTJIMBaHUE U TOPEHHUE).

Yraesopopoasl

AJKaHBI: COCTaB U CTPOECHHE, FOMOJIOTMUECKMI psiA. MeraH M 3TaH —
MPOCTEUIITNE TPEICTABUTEIN aKAHOB: (DU3UYECKHNE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHUsT U TOpPEHHUs), HAXOXKACHUE B NPHUPOJAE, IMOIyYEeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUMA psiji. DTUIEH U MPONUIECH
— TPOCTEHUIITNE TPEICTABUTENIN aJTKCHOB: (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA
(peakiMu TUAPUPOBAHUA, TANOTCHUPOBAHUSA, TUIpaTallid, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJIyYEHUE U PUMEHEHHE.

Ankaauensl: 0ytagues-1,3 u metunoyraaueH-1,3: crpoeHue, BaKHEHUIIINE
XAMHUYECKUE CBOMCTBA (peaxums MOJIMMEPHU3aIUN). [Tomyuyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTHM CTPOCHHS, TOMOJIOTUYECKUU PSII.
ALleTUIEH — MPOCTEHIIMKA NPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
dbuznueckue W XHUMHYECKHE  CBOWCTBAa  (peakiMu  THUAPUPOBAHUSA,



raJIOr€HUPOBAHMS, TUAPATALIMH, TOPEHNUS ), TIOJIyUEHHE U IPUMEHEHHUE.

Apenbl. benson: cocra, cTpoeHue, pU3NUECKUe U XMMUYECKHE CBOMCTBA
(peakuuy TajJOr€HUPOBAaHUS U HUTPOBAHMS), IOJYyUYEHUE U IPUMEHEHHE.
Tonyon: cocmaes, cmpoenue, pusuueckue u Xumuieckue ceoucmea (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), noJyueHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTHuYecKasi CBSA3b MEXIY YIJIEBOAOPOJAMHU, INPUHALICKALIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupoaHple MCTOYHUKH YINIEBOAOPOAOB. [IpHponHBIN ra3 M IOIYyTHBIE
HedTsaHble ra3pl. Hed1h 1 €€ mpoucxoxnenue. CriocoObl nepepaboTku HePTH:
[IEPETOHKA, KPEKUHI (TEPMUYECKUMU, KaTAIMUTHYECKHUI), nuponu3. [IpoayKTsl
nepepaboTki HedTH, MX TPUMEHEHHE B IIPOMBIILIICHHOCTU U B OBITY.
KaMeHHBII yrosib 1 MpOaYKTHI €ro nepepaboTKy.

OKCIEepUMEHTAIBHBIE METOJbl M3YyYEHMsI BELIECTB U MX IPEBpALICHUM:
O3HAaKOMJIGHHE ¢ oOpasllaMy IIacTMacc, KayyyKOB M PE3UHbI, KOJUIEKIHUU
«Hedpts» u «Yromb», MOJETUPOBAHWE MOJCKYJ YyTIEBOAOPOIOB U
TaJIOTEHONPOM3BOAHBIX, IPOBEICHNUE HPAKTUYECKOW pabOThl: TMOIy4YEHHUE
ATWICHA U U3YUYEHHUE €ro CBOWCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss 1mo ypaBHEHHIO XMMHUYECKOH peakiuu (Mmaccbl, 00bEMa,
KOJIMYECTBA HCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKUMU MO H3BECTHBIM
macce, 00bEMY, KOJUYECTBY OAHOIO M3 MCXOJHBIX BELIECTB WM IPOIYKTOB
peaKkIun).

Kucnopoacoaepxaiue opranuieckue CoeAUHEHUS

[IpenenpHple OAHOATOMHBIE CHUPTHI. METaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XMMHUYECKHE CBOWMCTBA (pEaKLMHU C aKTHBHBIMH METAJUIAMH,
rajJlor€HOBOJIOPO/IaMHU, TOPEHHUE), NpPUMEHEHHE. BoIOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHple CHUPTHI. OJTWIEHIJIMKOIb W TJIMLEPUH: CTPOCHHE,
¢usznyeckue M XHUMUYECKHME CBOWMCTBA (B3aMMOJCHCTBHE CO IEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl peaklysi Ha MHOTOATOMHbIE cnupThl). JleiicTBue Ha
opraHusM uesoBeka. [ [pumenenue rimueprusa U 3THIICHTJIAKOJIA.

®deHon: cTpoeHHE MOJEKYNbl, (PU3UYECKHe U XHUMHYECKHE CBOICTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowuwvl. DopMalbIerui, aueTadpIeru]l: CTPOCHHUE,
(¢u3nyecKkue U XMMUYECKUE CBOMCTBA (pEaKLMu OKHUCIEHUS U BOCCTaHOBIICHHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJTYyUYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NYECKUE U XUMUYIECKUE CBOMCTBA (CBOICTBA,
obmme I Kjacca KHCJIOT, peakius JTepudukamnuu), IOJIyUYeHHEe U
npumeHeHue. CTeapruHoBas U OJIEMHOBAsA KMCIIOTHI KaK MPEICTABUTEIIN BBICIINX
KapOOHOBBIX KHCIIOT. MblJa Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, HX
MOIOILIEE IEUCTBUE.




Crnoxxnple 3(QUpbl Kak TPOU3BOAHBIC KAapOOHOBBIX KHUCIOT. [mmposms
clnoxkHbiX 3¢upoB. Kupwel. T'maponus xupoB. Ilpumenenue KHUpOB.
buonornyeckas poJib KUPOB.

YrneBompl: coctaB, KiaccupuKamus ~YriaeBomoB (MOHO-, OU- U
nonucaxapunabl). [roko3a — mOpocTeMinMii MOHOcaxapuji: OCOOEHHOCTHU
CTPOCHUS MOJICKYJIbI, PU3MUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C
ruapokcuom Meau(Il), okuciaenre amMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJE, IPUMEHEHHE,
ounosiornyeckas poib. @orocunTe3. PpyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxmai u 1emntoio3a Kak npupoJiHble noaumMepsl. CTpoeHue Kpaxmania u
HeUoNo3bl.  Pu3nueckue U XUMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIs C HOJIOM).

DKCnepyuMeHTaNIbHbIE METOJbl M3YyYE€HMs] BEUIECTB U MX MPEBpalICHUM:
pOBE/ICHNE, HAOIIOICHNE U OMUCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbBIC PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Menu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), ampaerugoB (OKHCICHHE aMMHAYHBIM PacTBOPOM
okcuga cepebpa(l) u ruapoxcumom menu(ll), B3ammoselicTBue Kpaxmana ¢
MOJIOM), TPOBEACHHUE MPAKTUYECKON pPabOTHI: CBOMCTBAa pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérurle 3amaqn.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0bEMa,
KOJIMYECTBAa HCXOAHOTO BEUIECTBA WJIM MPOJIYKTa PEAKIMU IO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WM IMPOIYKTOB
peaKxIun).

A3oTcozeprKalue opraHu4eckue COeIMHEHMUS.

AMMHOKHUCIOTBI ~ Kak  aM@OTepHble  OpPraHMYECKHE  COEIUHEHUS.
@u3nuecKkue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMEPE IIIUIMHA).
buonornueckoe 3HaueHMEe aMUHOKUCIOT. [lenTuasl.

benku kak MmpupojHbie BHICOKOMOJEKYJISIpHbIE coenuHenusd. [lepBuunas,
BTOpPUYHAs W TPETUYHAs CTPYKTypa OENKOB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNy Ha OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUsI BEIECTB M HMX MpPEeBpallCHUN:
HAOJIOZICHNE W OMHMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OeIKOB
IIPU HarpeBaHUHU, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHbIE TIOHSITUS XUMHUU  BBICOKOMOJIEKYJSIPHBIX ~ COCIMHEHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpHU3AIUU, CPEIHSs
MoJsiekyJiipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUH — OJIMMEpHU3aIHs U MOJTUKOHECHCAIUS.

DKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUsI BEIECTB M HMX MpPEeBpallCHUN:
O3HAKOMJIEHHE C O0Opa3laMu TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH,



MJIACTMACC, KAyYYKOB.

MexnpeIMeTHbIE CBSI3H.

Peanuzanust MeXNpeIMETHBIX CBS3€d TPU HM3YYCHUH OpPraHUYeCKOM
xumun B 10 Kacce OCYIIECTBISECTCS Yepe3 HCIOJIb30BAaHUE KaK OOIIHMX
€CTECTBEHHO-HAYUYHbIX MOHSITUM, TaK W MOHSATUMN, SBISIOUIUXCS CUCTEMHBIMHU
JUISL OT/ICJIBHBIX MIPEMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSTHS: SBJIEHUE, Hay4YHBIM (QakKT,
TUII0TE3a, 3aKOH, TEOpHsl, aHAJIM3, CHUHTE3, KiIacCHU(UKaLMs, MEPUOIUYHOCTb,
HaOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHNE.

®u3nka: MaTepusi, DSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TENO, O00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYECKHUE BETUUMHBI M €AMHUIIBI UX U3MEPCHHUS.

buosnorus: kinerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpPraHU3ME,
dboToCUHTE3, OMOJIOTUYECKH aKTUBHBIC BemiecTBa (OCNKH, YTIEBOMABI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOJABI, IIOJE3HBIE MCKOIAeMbIE,
TOILJIUBO, PECYPCHI.

TexHonorus: MNUILEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IpenapaThl, MaTepUaibl
U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU d3JeMEeHT. AToM. Snpo aroma, H30TONBIL. JJIEKTPOHHAS
0001104Ka. DHEPreTUueCcKue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHUs AJIEKTPOHOB MO OpOUTalsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYypaLis aTOMOB.

ITepuonnueckuyt 3axkoH U [lepuoanyeckas cucreMa XUMMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA M lleproanueckor CUCTEMBI
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsS CBOMCTB XHMHMYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXKHBIX BELIECTB IO TpyINaM U MEpUOAaM.
3Ha4YEHHE NTEPUOINYECKOIO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BuJIbl XUMHUYECKOW CBS3HU
(KOBaJIeHTHAsl HENOJISIpHAs W MOJIsIpHAs, MOHHAs, MeTauindeckas). MexaHu3mbl
0o0pa3oBaHUsI KOBAJEHTHOW XHUMHUUYECKOW CBs3U (OOMEHHBIH U JOHOPHO-
akuentopHselii). BopoponHas cBs3b. BaneHTHOCTh. DNIEKTPOOTPULIATENILHOCTD.
Crenenb okuciieHus. OHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIIDHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTD
CBOKCTBA BEILECTB OT TUITA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX CUCTeMax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B PaCTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPTraHWYECKUX BEUIECTB. ['€HeTHueckas CBA3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumunyeckass  peakuus. Kiaccupukanus — XMMHUYECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHMH. 3aKOH COXPAaHEHHUs MacChl BEILECTB,
3aKOH COXPAHEHMS U MPEBPALCHUS SJHEPTUU IPH XUMUYECKUX PEaAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3NUYHbIX (akTopoB. OOpaTuMbIe
peakunu. Xumudyeckoe paBHOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTponutrueckas nuccounanus. CuiabHble U cliadbie 31eKkTpoanThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpabHAas1, HIEI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonuueckas cucrtema XxumMudeckux anementos Jl. .



MeneneeBay, U3ydeHHE MOJIENEH KPUCTANIMUECKUX PEHIETOK, HAOJIOJEHHE U
ONMKCaHUE JEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KATAJIN3aTOPA, ONPEACIICHUE CPEIIbl PACTBOPOB BEILECTB
C TMOMOUIBI0 YHUBEPCAJIBHOTO WMHAMKATOpPA, pPEAKIUU HOHHOro OOMeHa),
MIPOBEICHHUE MTPAKTUUECKON paboThl «Biusaue paznudabix (PakTopoB HA CKOPOCTH
XUMHUYECKOU PEAKLIUI.

Pacuérnblie 3anaumn.

Pacy€rel 10 ypaBHEHUsAM XUMHYECKMX pEaKkUUd, B TOM UHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIOJb30BAHUEM ITOHSTHUSA «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi Xumust

Hemeramnel. Ilonoxxenne HemetamioB B Ilepuoanyeckor  cucrteme
xuMuueckux siaeMeHToB J[. M. MenzaeneeBa m 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (HA MpUMEpE
KHCJIOpOoaa, cephl, hochopa u yriaeposa).

XHUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga M KpEeMHHUS) U UX  COCOUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIIOT, BOAOPOAHBIX COSTUHECHHUI).

[IprMeHeHNE Ba)KHENIIIMX HEMETAUIOB U UX COEUHEHNMN.

Mertamnsl. [lonoxenne meraiuioB B Ilepuonnueckoi cUCTEME XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTaiuioB. O0mue ¢uzndeckue cBoiicTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN PSI HANIPSIKEHUM METAJIOB.

XUMHUYECKHE CBOMCTBA BaXXHEWIIMX METAUIOB (HATpUM, Kadul, KaJblHM,
MarHui, amfOMUHUN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mume cnocoObl MonyyeHus MeTtaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB WU UX MPEBPAILICHUIL:
U3Yy4YEHUE KOJUICKIIMN «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAIOB, PEIICHUE
SKCIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUJIPOKCHUIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIEJ0UYei, KaYeCTBEHHbBIC PEAKIIUU HAa KATUOHBI METAJLIIOB).

PacuérHnble 3anaum.

Pacuétbl mMaccel BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUMU BELIECTB,
pacd€Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUH, €CIIA OJTHO
W3 BEILIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponb xumun B 0OecrnieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0e30MacHOCTH, Pa3BUTHUU MeAuIuHBL. [loHATHE O Hay4HBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAy4YHBIX TMPUHIMIAX TPOMBIITUICHHOTO
MOJyYEHHUS] BAXKHEUIIINX BEIIECTB.



YenoBeK B MHUpE BELIECTB M MATEPUAIIOB: BAXHEUIIHUE CTPOUTEIbHBIC
MaTeprualbl, KOHCTPYKLIIMOHHBIE MaTepHUasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepUaNIbl A AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAIbHBIC
ya0OpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: IPABHJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIOIB30BAHUS MPEMapaToB ObITOBOW XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€W MpU  HU3yYEHUH  OOmmed u
HEOpraHM4ecKord XUMHM B 11 Kiacce OoCyIlIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM JIISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mme ecTecCTBEHHO-HAYUYHbIE TMOHSATUS: HAay4YHBIA (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaJM3, CHHTE3, KIacCUpUKAIUg, TEPHOJIUYHOCTh, HAOII0JACHUE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusukKa: MaTepus, SHEPTUsL, MAcCa, aTOM, JIEKTPOH, MTPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJI4, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEIIMUYUHBI M €IUHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorusa: knetka, opraHusM, OJKOcucTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIC MOPOJBI, IMOJE3HBIE MCKOMAeMbIE, TOILIMBO,
pecypcesl.

TexXHOJIOTHsA: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrys, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAIOB, CEIBCKOXO3SMCTBEHHOE MPOU3BOACTBO, IHIIECBas
MIPOMBIIJICHHOCTh,  (papMalrieBTHUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenaparoB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MATEPHUAIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IJIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUSA ITPOT'PAMMEI ITO XUMUN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHS
oOyJaloImMMHUCA TIporpaMM cpeaHero ooOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMEeTHbIM H TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jis
pa3pabOTKM IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IMPOTpaMM CPEIHEro oOIIero
00pa3oBaHUsI SIBISETCS] CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B coOTBETCTBHM C CHCTEMHO-ACSATEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUSI NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl BHIJICICHBI CICAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUMCKOM TpakIaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOONPEICIICHHIO;

HaJIM4KUe MOTUBAIIUU K 00YUYEHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAUIIMN 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEeIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIUMU 1ETOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH )KU3HEHHBIC TIJIAHBI.

JIMyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaMeTa «XUMHSD JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATENBHON JIEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH
U HJiealaMd POCCUUCKOTO TPaKJaHCKOro 0OIecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  TpaBWJIaMH  TOBEIEHUS, CHOCOOCTBYIOIIMMH  IpOIeccam
CaMOIIO3HAaHUs, CaMOPA3BUTUSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yUarommxcs.

JluyHOCTHBIE pE3ynbTaThl OCBOCHUSI TpeaMeTra «XHUMUS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKOH ACATEIHHOCTU
00yYaroMUXCcs MO peanu3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHUCIIC B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBA)KEHUS K 3aKOHY U ITPABOIOPSAKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TMPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATEJbHBIX 3a/a4, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh WM TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX TIPU aHATN3€ PA3JIMUYHBIX BUIOB yUeOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCITUTAHUSA:



LEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTCUYECTBCHHON XMMUM;

yBaXEHUSI K MPOLEcCy TBOpYECTBA B 0O0JIACTH TEOPUUM M TMPAKTHUECKOTO
MPUMEHEHUSI XMUMHH, OCO3HAHUS TOrO, YTO JOCTHMIKEHUS HAYKU €CTh PE3yJbTar
JUIATENbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX OKCHEPUMEHTAIbHBIX  IOMCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeCa M [03HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHHU WU IOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMN O MEePEOBbIX JOCTHKEHUSIX COBPEMEHHOH OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO OBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYACh HA MOPAILHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M IOCTYNKHM CBOMX TOBAPUILEH C
MO3WLIUKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ITHX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAHMSI LIEHHOCTEM 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOUIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoAicHUs TMpaBwil 0€30MacHOro OOpalleHusi C BeEIIeCTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIHLHOCTH;

MMOHMMAaHUsl [IEHHOCTH TMpPaBWI WHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEACHUSI B CUTYALIUSAX, YTPOKAIOLIUX 3I0POBBIO U KU3HHU JIIOZCH;

OCO3HaHUSl MOCHEACTBUM U HENMpPUSITHUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOU
NEeSATEIbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPUECKOW U  JPYrux BHJAX
NEeATEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTUE€ B PCEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJbI);

MHTEpeca K NPAKTUUECKOMY M3YUYEHHUIO Mpodeccuil pa3IuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE NIPUMEHEHHUS PEAMETHBIX 3HAHUM 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJAM TPYyJa U pe3ysibTaTaM TPYIAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHON TPAEKTOPUHU
oOpazoBaHusi, Oyaymiedl npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 001IecTBa;

6) 3K0J10rH4eCcKOro BOCIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;



NOHUMAHUsI TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKMX MpoOJeM, BIUSHUSA
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMATIBHOM CPENBIL;

OCO3HaHUS HEOOXOJIMMOCTH HCHOJB30BAHUS JIOCTMXKCHUM XUMHUU JJIA
peLIEHNs BOIPOCOB PALlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUU, MPUHOCSIIIMX BpEI  OKPYKAKOILIEH
MIPUPOJHON Cpelle, YMEHUS MPOTHO3UPOBATh HEOIATONPUSITHBIE SKOJOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPETOTBPALIATh UX;

HaJIM4Ms PA3BUTOTO 3KOJOTMYECKOTO MBIIIIEHUS, 3KOJIOTHYECKOW KYJIbTYpHI,
OmnbITa NEATEIbHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOW U COLIMAJIBHOU
MpaKTUKE, CIOCOOHOCTM M YMEHUS aKTUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodoOuu;

7) HEHHOCTU HAYYHOT0 ITO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUM(PUKH XUMHHM KaK HayKd, OCO3HaHUA €€ pojau B
(GOpMHUPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEIOCTHOIO
MPEACTABICHHUS 00 OKPYXaIoIEM MHUPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelieHHH NpoOJeM COXpaHEHHs
IPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XHUMHUH JUIsI COBPEMEHHOM
UMBWIN3aLMK: B €€ TyMaHHCTHYECKOM HANpaBJICHHOCTH M BaXXHOW pOJU B
CO3/IJaHUU HOBOM 0a3bl MaTEpUAILHON KYJIbTYPBhI, PEIICHUH TJI00ATBHBIX MpOoOsieM
YCTOWUYMBOI'O Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPIETUUECKOW, MUILEBONU U
HKOJIOTMUYECKON O€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEUEHUU YCIIOBUIl
YCHEHNIHOTO0 TpyJla M SKOJOTWYECKH KOM(OPTHOM MKU3HHM KaXKIOTO 4JeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMAaHHs CYIIHOCTH METOAO0B
MO3HAHHUSI, UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCHOJIb30BaTh
MoJTydaeMble 3HAHMS ISl aHAIN3a U OOBACHEHUS SIBJICHUM OKPYXAIOIIEr0 MHUpa H
MIPOUCXOSIINX B HEM U3MEHEHHH, YMEHHUS 1eJIaTh 0OOCHOBAHHbBIE 3aKJIIOYEHUS HA
OCHOBE HAy4HbIX (AKTOB M UMEIOIMIUXCA JAHHBIX C 10 TOJyYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEA0BATEIBCKON IESITENIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU NMOTPEOHOCTMU;

WHTEpeca K 0COOEHHOCTSAM TpYyJla B pa3IMUHbIX cepax mpodeccuoHambHOM
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI



MeTtanpenmeTHble pe3yJbTaThl OCBOCHHUS Y4eOHOTO MpeameTa «XuMus» Ha
YPOBHE CpeJHero ob1ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS dbopMHUpOBaHUS ~ MHUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYyUHbIE MOHATHS, OTPaXKAIOLIUe
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CcHenu(puKy METOAOB MO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
MPOLIECC, CUCTEMA, HAay4HbIM (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopusi, UCCIIEI0BaHUE, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpcajbHble y4eOHbIC IeWCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIE), o0ecreunBaroIme dbopmupoBaHue (yHKIMOHATBHOM
IPAaMOTHOCTH M COLMATIbHON KOMIETEHIIMN 00y4arOIINXCS;
CIIOCOOHOCTh oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHbIE y4EOHBIC
JIIEUCTBU B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNICUCTBUSIMU.

Osaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABATEJIbHBIMH
JEeHUCTBUSIMM:

1) 6a30Bble JJOrH4YecKue JAeicTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIU3UpOBaTh  MIpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH UX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTATHI AEATEILHOCTH C MOCTABJICHHBIMU LIESIMU;

WCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUN TNPHUEMBI JIOTUYECKOTO MBIIUJICHUS —
BBIICIATh XapaKTEPHBIE MPU3HAKU TOHATHA M YCTAHABIMBATH MX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIKME MOHITHUS ISl OOBSICHEHHS OTNIECIbHBIX (DaKTOB M
SIBIICHUI;

BBIOMpATh OCHOBaHUS W KpUTEpUM i KJIacCUPUKAIMU BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIIUBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKAY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykAcHUsA (MHIYKTUBHBIC, IEAyKTUBHBIE, IO
aQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PaCCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI M 3aKJIFOUCHUS,

IIPUMEHATH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIH, TPEOOPA3OBBIBATH MOJIEIbHBIE MTPEJCTABICHUS — XUMHUYCCKHM
3HaK (CHMBOJI) DdJIeMEHTa, XUMHUUYecKas ¢GopMysia, ypaBHEHHE XUMHUYECKOM
peaKkiuyu — MpU pEHICHWH Yy4eOHBIX MO3HABATEIBHBIX W MPAKTHYECKUX 3aj1ad,
MPUMEHATh HA3BAHHBIE MOJICTIbHBIC MPEACTABICHUS I BBISIBICHUS XapAKTEPHBIX
MIPU3HAKOB N3yYaEMBbIX BEIIECTB U XUMUYECKUAX PEAKIIHM.

2) 6a30Bble HcCIeA0BaTEILCKHE 1eHCTBUS:



BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKHX
peaKkuuu;

(opMyJIMpOBATh LIETHU U 3374a4U UCCIIEJOBAHMS, UCIIOJIb30BATh II0CTABICHHBIE
U CaMOCTOSATEIbHO C(HOPMYJIHUPOBAHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTa
MO3HAHUS U OCHOBBI JUUISI (JOPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHHI;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHHUPOBAaHUS W IMPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HaOII0/IaTh 32 XOJIOM
MpoLecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIHpOBaThH
0000111eHHs ¥ BBIBO/IbI OTHOCUTENLHO JOCTOBEPHOCTH PE3yJbTAaTOB UCCIEAOBAHMS,
COCTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh ONbIT YYEHUYECKOM MCCIEJOBATENbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MMOMCKY METO/JOB pELIEHUs MPAKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3JIHYHbIX
METO/I0B TO3HAHUS.

3) pa6ora c ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAy4yHO-
nomyJisipHasi JIMTepaTrypa XUMHUYECKOIO COJIEpKaHMs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBATh MH(POPMALIMIO PAa3IUYHbIX BUIOB U (popm
IpeICTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;

(bopMyIMpOBaTh 3aMpOChl U MPUMEHSTh Pa3jIMYHbIE METOJbI MPHU MOUCKE U
oToope wuHOpPMaUK, HEOOXOJUMOW JUISI BBIMOJHEHHS Y4eOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HCIHOJIb30BaHUSA HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  IpeICTaBICHUS
uH(popmaiuu (cXeMsbl, rpauKH, JUarpaMMbl, TAOJUIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CpEJICTBA IMpu padoTe ¢
XUMUYECKON uH(pOpMaMel: MPUMEHATh MEXKIpEeAMETHbIe (pu3nyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, OpMYIIbI, a00peBUATYphl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MpPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJISITHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMUA KOMMYHUKATUBHBIMH 1eHCTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ AUAJIOra U/WUiIH
JUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  IPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPEI0KEHHOH 3a7a4u;

BBICTYNAaTh C NPE3EHTAlUEN pe3yJIbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO CO CBEPCTHUKAMH IPY BBIITOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, Peau3allii yueOHOro MPOeKTa U (POPMYIUPOBATH BHIBOJIBI
10 pe3yjibTaTaM IMPOBEAEHHBIX HCCIECIOBAHUN MYTEM COIJACOBaHUS MO3MUIMI B
X0J1e 00CYKICHHSI 1 0OMEHA MHEHUSIMU.



OsgJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH JAeHiCTBUSIMM:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBIATh CBOIO I103HABATEIbHYIO
JESITENIbHOCTh, ONpeAess €€ I1elM W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TNpejjiaraeMblii  aJropuT™M JEHUCTBUN MpH
BBINIOJIHEHUHM YYEOHBIX W HCCIEAOBATEeNIbCKUX 3aJay, BbhIOMpaTh Hauboiee
3¢ (dexTuBHBIN €rnocod HMX peleHus C Y4ETOM TMOJY4YEHUSI HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBISATH CAMOKOHTPOJIb CBOEH JESITEIIbBHOCTH Ha OCHOBE CaMOAaHajIu3a
Y CAMOOLICHKH.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUs Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPakaroT:

c(hOPMUPOBAHHOCTH  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUMU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJbTYphl JIUYHOCTH, €€
(YHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM JJIs pEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpexne;

BJIQJICHUE  CUCTEMOW  XHMMHYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE TOHATUA (XUMUYECKUN DBJIEMEHT, aToM, W30ToM, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIIEHb OKUCIIECHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs!, METAJIMYECKasl, BOJIOPO/IHAS), KpUCTAJUIMUECKas pelIéTKa,
TUMBl ~ XUMHUYECKUX  pEaKlHi, pacTBOp, DIEKTPOJUTHI, HEIICKTPOJIUTHI,
AIEKTPOJIUTUYECKAs JTUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHUUYECKON peakIuu, XHMHYECKOE PaBHOBECHE); TECOPUM U 3aKOHbI (TEOpHs
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoguueckuid 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPTUU
IpU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIME B OCHOBE MOHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (DAKTOIOTMYECKHE CBEICHHS O CBOMCTBAX,



COCTaBe, MOJYYeHUH U O€30MaCHOM MCIOJB30BaHNU BAKHEHIIINX HEOPTraHUYECKUX
BEIICCTB B OBITY U MPAKTUUYECKON ACSITEITLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepHbIE MPU3HAKU MOHATHIA,
YCTaHABIMBATh MX B3aHMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IPU
ONKMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMUYECKYI0 CHMBOJHUKY IS
coctaBieHus (HOpPMYJ BEIIECTB W  ypaBHEHUN  XUMHUYECKUX  PEAKIIHMA,
cuctematndeckyto HomeHknatypy (IUPAC) u TpuBHaiibHBIE Ha3BaHUS OTIEIBHBIX
HEOPTaHWYECKUX BeHIeCTB (yrapHbli ra3, YTIACKHUCIbIA ra3, aMMHaK, TaméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAs COJIA, TUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEJENATh BAIECHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOAOPOJIHAS) B COEIMHEHUSIX, THII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJspHas,
WOHHAs, METAILTMYECKas), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTH yMEHUH yCTaHaBJINBAThH MPUHAIICKHOCTD
HEOpPraHMYECKHUX BEILIECTB MO MX COCTaBy K ONpEAeNIEHHOMY Kiaccy/Tpymie
COCIMHEHUI (TMPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCU/IbI, OCHOBAHMSI,
KHUCIJIOTBI, aM()OTepHbIC TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUM PacKpbIBaTh CMbICI NEPUOANUECKOTO 3aKoHa [l
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, 00bSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mepruonoB Ilepmoandeckor CHCTEMBI
xuMuueckux anemeHtoB J[. M. MeHnneneeBa, UCHONb3ysl MOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTHYECKHE YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX AJIEMEHTOB M UX COEIMHEHHU
o nepuojaM u rpymnmnam Ilepuonnyueckoit cuctemMbl XuMudeckux siaemenTtos . U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepHu30BaTh (ONMUCHIBATh)  OOIIHME
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOJATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKOM CBS3M MEXIYy HEOpraHUYeCKUMU
BEIIECTBAMHU C TTIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(DPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEArMpYIONIMX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKUCICHUS JJIEMEHTOB, OOpPaTUMOCTH
pEeaKLMK, YYACTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBISITh YPaBHEHHS PEAKUUN pa3IUUHbBIX
THUIIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHUS PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUHU UAYT JO KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPTAaHUYECKHUX BEIIECTB, PACTIO3HABATH



ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PACKPBIBATH CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHHUS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHYECKOI
peaKkiuu OT pa3iNyuHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [larense);

Cc(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUECKHE IPOIIECCHI,
JeXalie B OCHOBE MPOMBIIUIEHHOTO TMOJYYEHHUsI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIIMX HAyYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOIeMaX XUMMUYECKOr0 MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHSATUSL «MaccoBasi J0Jis BEILECTBA B PacTBOPE», OObEMHBIX OTHOUIEHUH Ta30B
IIpU XUMHUYECKUX PEAKIUAX, MACChl BEUIECTBA MM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIH O0bEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEAKIMH
BELIECTB, TEIJIOBOro 3¢ @dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPALLECHNS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBHila MOJIb30BAHUS XUMUYECKON
NOCYJIOM W JabopaTOpHBIM OOOPYJIOBaHUEM, a TaKXKe TMpaBHiIa OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU MO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh yMEHUN IUJIAHUPOBATH M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUHU KaTaIM3aTOpa,
ONpENEIEHUE Cpellbl PAacTBOPOB BEUIECTB C MOMOIIBI YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIH,
peaKkiuu MOHHOTO OOMEHa, KayeCTBEHHBIC peaKklnu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUS, PELICHHE 3KCIEPUMEHTANbHBIX 33Jay IO
temMaM «Metaiel» u «Hemeramnel») B COOTBETCTBUHM C INpaBUIAMH TEXHUKH
0€30macHOCTH MpU OOpalIeHUH C BEIIECTBAMH U JaOOpaTOPHBIM 00OpYAOBAHHUEM,
IPEACTaBIATh PE3YJNbTaThl XHMHUYECKOTO OHKCIIEpUMEHTa B (OpMe 3arucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIUil U (HOpPMYJIHMpPOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaI1, IHTEpHET U ApyTHX);

cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAaTh  TpaBWiIa  AKOJOTHYECKU
1e1ecoo0pa3Horo MOBEACHHUS B OBITY M TPYIOBOW JAEATEIBHOCTH B LETSAX
COXPAHEHUsI CBOEro 370pPOBbS MU OKPYXKAIOLIEH NPUPOAHOW Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MbI OIPEACIIEHHBIX BEUIECTB, TIOHUMAs
cmbicit nokasarena IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS U
NPEAOTBPAILCHUS UX BPEAHOTO BO3/ICUCTBUSA HA OPTAHU3M YEIJIOBEKA;



JJIA 06yanOHIHXC$I C OI'PAaHMYCHHBIMHM BO3MOKHOCTAMH

3I0pOBbS: YMEHHUE

IPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEIECTB U XMMHUECKUX
SIBJICHUM
JUISL CIIETIBIX U CIA0OBHUIANIMX OOYYarOIIMXCS: YMEHHE HUCIOJIb30BaTh pelibeHo-
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gpopmy.

Kane}mapno-TeMaaneCRoe NJJAaHUPOBaHHUE

10 kaace:
Ne Hata Tema DJIeKTPOHHBIE
iaH/gakr
(uudposbie)
o0pa3oBarteib
HbIE Pecypchl
Pazgen 1. Teoperudeckune 0CHOBBI Xumuu (44)
Tema 1 Ilpeamer opranuveckoii xumuu(5 yaca)
1 BBoansbiii uHcTpyKTak no T.b.
[Ipenmer opraHnv4ecKO XUMHUH.
OCHOBHBIE ITOJIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUS
opranunyeckux BeuiectB A.M. byTieposa.
2 N3oMmepust. 3HaueHNE TEOPUU XUMUYECKOTI'O CTPOCHHSI.
OcHoBHbIE
HAaIpaBJICHUS €€ Pa3BUTHUS
3 DNEeKTpOHHAas NPUPOJa XMMHUUECKHUX CBSI3€H B OpraHMYECKUX
coenuHeHMAX. CrocoObI pa3phiBa CBSA3EH B MOJICKYIax
OpPraHUYECKUX BEILECTB
4 Kinaccudukanms opraHn4ecKux coeqMHCHUMA
Tema 1. Yraesogopoani (22 u)
IIpenenbHbie yriaeBoaopoabl (74)

6 Ankanbl. ['oMonoruyeckuii psia. HomeHnknatypa u usomepust

7 dusnueckye U XUMUYECKHE CBOMCTBA aJIKAHOB. Peaknuu
3aMEeLIEHUS.

8 [Tonyuenue v MpUMEHEHHE ANKaHOB

9 Pemienue 3a1a4 Ha HAXOXKIEHUE MOJICKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO COCTMHEHHUS TT0 Macce (00beMy) TPOTyKTOB
CrOpaHMsL.

10 IuknoankaHsl.

11 Ilpakmuueckaa paboma Nel «Kauecmeennoe onpeoenenue
yenepooa, 6000po0a U Xiopa 6 Op2aHuuecKux 6euiecmeaxy
Kontponbnas padora o teme 1 u 2

HenpeneabHble yriieBoaopo/asbl (64)

12 Anxensl. 'omonornueckuii psa. Homenkiarypa. M3omepus

13 CBolicTBa, OJIy4eHHUE U IPUMEHEHHE AJIKEHOB. [Ipasuno
Mapxkoenuxosa.

14 Ilpakmuueckaa paboma Ne2 «Ilonyuenue smunena u
u3zyueHue e20 C6OCHe)

15 ITonsiTHE O MUEHOBBIX yriueBoaopoaax. lIpupoaHslii kKaydyk.
16 ALIETHIIEH U €ro TOMOJIOTH.
17 [Tonyuyenue v NpUMEHEHHE aleTUIICHA
ApoMaTnuecKHe yrieBoaopoasl (apeHsl) (34)
18 Crpoenue Oenzona. M3omepust 1 HOMEHKIIATypa TOMOJIOTOB

OeH3ou1a.
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19 du3ndecKue 1 XUMUIECKUE CBOMCTBA OEH30I1a, TOTYYCHHE U
puMeHeHune OeH3071a

20 I'omonoru 6en3ona. OcoOOEHHOCTH XMMHYECKUX CBOKUCTB
OeH3ola Ha
IpUMepe TOJIyosIa

21 ['eneTnyeckas CBsA3b ApOMAaTUYECKUX YTIJIEBOIOPOIOB C APYTUMHU
KJIacCaMH yTJIeBOAOPOAOB

IIpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB (64)

22 [Tpupoansiii ra3. [lomyTHele HEPTAHBIE Ta3bl, KX COCTAB U
HCIOJIb30BaHUE.

23 Hedtp u HedrenpoaykTsl. CiocoOsl nepepabotku. Ileperonka.
Kpekunr nedru
Kokcoxumuueckoe nmponu3BoICTBO

24 Pemenue 3ama4 Ha onpeiesieHUE MacCCOBOM UM OOBEMHOM JTOTTH
BBIXO/Ia MPOAYKTa PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO

25 KontponbHas padora Ne2
o TeMe «YTJIEBOJIOPOJIbD»

Tema 2. IIpousBoaHbie yriieBoA0poa0B, coaepxkamue GyHKIMOHAJbHbIEe rpynnbl (16 1)
Crouptsl 1 peHobI (749)

26 [IpenenbHble 0HOATOMHBIE CTUPTHL. CTPOEHUE MOJIEKY,
¢dbyHKIIMOHaNBHAS rpynna. Mi3oMepusi 1 HOMEHKIJIATypa.

27 Bonoponnas cBsize. CBOMCTBA MeTaHOJIa (3TaHOIIA).
DU3NOIOTNYECKOe IEUCTBUE CITUPTOB Ha OPTaHU3M YEJIOBEKA.

28 [Tonydyenue n npuMeHeHne cnupToB. Pemenue 3aaad o
XUMUYECKUM YPABHEHUSIM TP YCIOBUH, YTO OAHO U3
pearupymoIurx BelecTB JaHO B N30BITKE.

29 KonrtponbHas pabora 3a 2 4eTBepTh

30 ['enernueckas cBsI3b MPEIEIbHBIX OJTHOATOMHBIX CIIUPTOB C
YTJI€BOJOPOJaMHU

31 MHoroaroMHble CUPTHL. DTUIEHTIIMKOIb, TIueprH. CBONCTBA,
MIPUMEHEHHE

32 Crtpoenue, cBoiicTBa U mpuMeHeHUe GeHona. Bzanmuoe
BIIUSTHUE aTOMOB B MOJIEKYJI€ HA PUMEPE MOJIEKYJIBI (peHoma.
TokcnuHOCTB
(heHoIa M ero COCTMHECHUM.

Anbaeruabl 1 KeTOHBI (34)

33 Anpneruasl. CTpoeHue MOJIEKYITbI (POPMANIBIACTHIA.
OyHKuMoHanbHas rpynna. Misomepus 1 HOMEHKIIATypa.

34 CgoiictBa anpaeruoB.IlonydyeHue u npuMeHeHne

35 ALIETOH — IIpeICTaBUTENb KETOHOB. CTPOCHHE MOJIEKYJIBL.
[Ipumenenne

Kap0oHoBbIe KHCI0THI (64)

36 OaHOOCHOBHBIE IIpeieNbHbIE KapOOHOBBIE KUCIOThI. CTpoeHue
MoutekyJl. @yHKIMOHaANbHAs rpynmna. M3oMepus u
HOMEHKJIaTypa.

37 CBoiicTBa KapOOHOBBIX KUCIOT. [loydyeHne u nmpuMeHeHHe.

38 Kpartkue cBenenus o HenpeaeabHbIX KapOOHOBBIX KHCIOTaX.
I'enernyeckas cBsi3b KapOOHOBBIX KHCIIOT C IPYTHMH KJIaCCaMH
OpPraHMYECKUX COCTMHEHUN

39 IIpakTnueckas padora Ne3 «IlonyyeHnue u cBoMcTBa
KapOOHOBBIX KHCJI0T»)

40 IIpakTHyeckas padora Ned

«Pemenue IKCIICPUMEHTAJBHBIX 32/1a4 HA PACIIO3HABAaHHE
OpPraHu4e¢CKHuX BCHICCTB»
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41 O00011IeH1E U CUCTEMATU3ALMSA 3HAHUH 110 TEME
«Kucnopoacoaeprxaiiye OpraHMi4ecKue COeTMHEHUD

42 KonTtpoabsnas padora Ne3 no teme « Ilponssoansie
YIJIEBOIOPOAOB, coAep:Kalue PyHKIHOHAIbHbIE
TPynnb»

Tema 3. buojioruyeckn Ba:kHble BeniecTBa (17 1)
Caoxubie 3¢upbl. Kupbl (34)

43 CrnosxHble 3pUpbI: CBONCTBA, OJIyYeHHUE, TPUMEHEHUE

44 JKupsl, ux ctpoeHue, CBOMCTBA U IPUMEHEHHE

45 Moromue cpencta. [IpaBuiia 6e3omacHoro odparieHus co
CpelcTBaMU OBITOBOM XMMUHU.

YraeBoasl (74)

46 I'moxo3a. Ctpoenue monekyisl. dusnueckue cBOMCTBA U
HAax0KJICHHUE B TPUPOJIE.

47 XUMHUYECKHE CBOMCTBA IIIOKO3bL. [IpuMeHnenue

48 Caxapo3sa. Haxoxnenue B mpupoae. CBoNCTBA, IPUMEHEHUE.

49 Kpaxmain, ero crpoerne, XUMHUECKUE CBOMCTBA,
IIPUMEHEHHE.

50 [emmroo3a, ee CTpPOEHHE U XMMUYECKUE CBOMCTBA.

51 [IpumeneHune 1emTon03el. AIETaTHOE BOJIOKHO.

52 IIpakTuyeckas padora NeS «Pemenne
IKCNEPUMEHTAIBHBIX
32724 HA MOJIyYeHHe U PACIIO3HABAHHME OPTaHNYEeCKUX
BelleCTBY

AMMHBI U KHCJIOTHI (34)

53 AmuHbl. CTpoeHHE U CBOMCTBA aMUHOB MPEAEIBHOTO
psina. AHWIMH KakK IPEACTaBUTENb apOMaTHYECKUX
amuHOB. CBolicTBa
anmnuHa. [Ipumenenwue.

54 AMMHOKHCIIOTBI, UX CTPOCHHE, U CBOKCTBA.

55 I'eneTn4eckas CBA3b aMUHOKHCIIOT C APYTMMHU KJIacCaMuU
OpraHMYeCKUX COeMHEHU. Pellienne pacueTHbIX 3a1a4.

beakn (44)
56 benku — npuponueie nonumepsl. CocTaB U CTpOeHUE OEJIKOB.
57 CgoiicTtBa OenkoB. [IpeBparnieHus 0€IKOB B OpraHU3ME.
VYcnexu B
W3YYCHHUH U CHHTE3€ OEIIKOB.

58 [TonsiTHE 00 a30TCOAEPIKALTUX TETEPOITUKINISCKUX
coequHenusx. [lupuaun. [Muppoi. [TupumuauHoBbIe U
MypUHOBBIE OCHOBaHUsA. HyKJI€eMHOBBIE KUCTOTHI: COCTAB,
CTPOECHHE.

59 Xumus 1 310poBhe uenoBeka. Jlekapctra. [Ipodiemst,
CBSI3aHHBIE C
MIPUMEHEHUEM JICKAPCTBEHHBIX MPENapaToB.

60 [ToHsiTHE O BBICOKOMOJIEKYJIIPHBIX COCTMHEHUSX,
3aBUCUMOCTH MX
CBOMCTB 0T cTpoeHusi. OCHOBHBIE METO/bI CUHTE3a
MIOJINMEPOB.

61 Knaccudukanus mmactmace. TepMoniacTUYHbIE TOIUMEPHIL.
[TonmustriieH. [lonunponuiex.

62 Cunrernueckue kayuyku. CTpoeHHE, CBONCTBA, [TOJIyYEHUE U
MIPUMEHEHHE

63 Cunrernueckue BosokHa. Kanpos. JlaBcas.
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64

IIpakTuyeckas padora Ne6 «PacnozHaBaHue IJIACTMACC U
BOJIOKOH»

65 O06001IeHre ¥ TOBTOPEHUE MaTepraja TeMbl: «bHomorndecku
Ba)KHBIC BEIECTBAY, « CHHTETUYECKUE BEICOKOMOIIEKYIISIPHBIC
BEIIECTBA
66 KontpoJsbHas padora Ne4 mo remam Ne2 u Ne3
67-68 O060061eHre Matepuaa TeMbl. PerieHne pacueTHbIX 3a/1a4 Ha

ompe/ eI HUE MacCOBOM MJIM 0OBEMHOM JJOJI BBIXOa
MPOJIYKTA
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KanennapHno - TeMariyeckoe IJiaHAPoBaHHe XMMUN
11xnacc:

Ne Tema ypoka Hara JIEKTPOHHbIE
n/n Ilnan. (uudposbie)
o0pa3oBarteib
HbIE Pecypchl
1.BBeeHue B 00IIYI0 XUMUIO.

2 2.0OCHOBHEIE ITOHATHUS U 3aKOHEI XUMHUN. BBOAHBIHI

KOHTPOJIb.
Tema 1 CtpoeHue aTtoma (8 u)

3. 1.ATOM — CclIOXHasl YacTHUIIA.

4. | 2. CocTOsIHHE JIEKTPOHOB B aTOME.

5. | 3. DnekTpoHHast KOHPUTYpAIUST ATOMOB XUMHUYECKUX
3JIEMEHTOB.

6. | 4.CemuHap: «DJIEKTPOHHOE CTPOCHUE aTOMa

7. | 5.BaneHTHbIC BO3MOKHOCTH aTOMOB. CTENEHU OKUCIICHUSI.

8. 6. [leppoanyecknii 3aK0H U IEPUOAUYECKAs CUCTEMA B CBETE
CTPOEHHUSI aTOMa.

9. 7. I3MeHEeHMs CBOMCTB 3JIEMEHTOB, HMX COCAUHCHHUU B
3aBUCUMOCTH OT TOJIOKEHHUS B MEPUOJUUECKON CUCTEMBI.
3nauenue 113 u IICXD JI.1. Mennaeneena.

10. | 8. KourpoasHas padoraNel no teme: «CTpoeHue aToma.
[Tepuonuueckuii 3akoH 1 neproanydeckas cucrema . 1.
MenaeneeBa»

Tema 2Ctpoenue BemecTBa. J(ucnepcHbie CUCTEMbI H
pacTtBopbl. (//4)

11. | 1.Buasl XUMUYECKOU CBSI3M U TUIBI KPUCTAUIMYECKUX
pemeTok. (MOHHAs U KOBAJIGHTHAs] XUMHUYECKasi CBA3b U TUIIBI
K.P.)

12. | 2.Mertannuyeckasi 1 BOJOPOIHAs XMMUUYECKas CBsA3b. Equnas
IIPUPOJa XMMUYECKOU CBSI3H.

13. | 3. Cemunap: «Buapl xumudeckou cBsizu. Tumbl
KPUCTAJUTMYECKUX PELIETOK. ATperaTHOe COCTOsTHUE
BEILIECTBA»

14. | 4.I'eomerpus monekya. ['mOpunuzammst opoburtanei.

15. | 6. Teopus cTpoeHUsE OpraHUYECKUX coenruHeHuid A.M.
ByTtnepoBa, ee yHUBEpCaIbHOCTD.

16. | 7.YHuUBEpCaIbHOCTh TEOPUU XUMHUECKOTO CTpOeHHS A.M.
bytnepoBa. CoBpeMeHHbIE HANIPABJICHUSI PA3BUTHUS TEOPHUH.

17. | 8. OcHOBHBIE MOHATHS O BBICOKOMOJIEKYJISIPHBIX
coenuHeHusX. [loaumepst.

[Imactmaccer.Onactomepsl. BosiokHa. bruonoauMepsl.

18. | 9.1IpakTnueckas padoraNel Ha Temy «Pacno3nasanue
NJACMMACC U 80I0KOH)

19. | 10./IucnepcHble CUCTEMBI U PACTBOPBI.

20. | 11.KonnuecTBeHHas XapaKTepUCTUKA paCTBOPOB,

pacTBOpeHue, pacTBOPUMOCTE. PerieHne 3a1a4 1mo reme

«PacTBopbD».
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21. | 12.KonTpouabHas padotaNe2 o teMe «CTpOoeHHE BEUIECTBA
Tema 3 Xumnueckue peakuuu (/6yacos)

22. | 1. Knmaccudukanuss XdMHUECKUX PEaKIMi B HEOPTaHHMYECKOM
Y HEOPraHUYECKON XUMUHU.

23. | 2.0KUCIUTEIbHO-BOCCTAaHOBUTENIbHBIE peakiinu. CocTaBiieHUE
OBP MeT0/10M 3JI€KTPOHHOTO OajiaHca.

24. | 3. Ypok — ynpaxnenue «CocraBinenue OBP merogom
AJIEKTPOHHOTO DaslaHCcay

25. | 4.Ilouemy NpOTEKAIOT XUMHUYECKUE PEAKIIUU. DHTAIBIINS U
SHTPONUS XUMUYECKUX PEaKIUH.

26. | 5. CKOpOCTh XUMHUYECKUX pEaKLUui

27. | 6. ®akTOpBHI, BIUAIOLINE HA CKOPOCTh XUMUYECKUX PEAKIIHI.
Karanu3z

28. | 7.00paTUMOCTh XUMHYECKUX peaKIuil. XUMUYIECKOE
paBHOBecHE. Y CIOBUSI CMELIEHUSI XUMUYECKOT'O PAaBHOBECHUS

29. | 8. Pemienue 3amad no teme: « XMMHYECKOE PaBHOBECHE,
YCJIOBHSI €T0 CMEUICHUSY.

30. | 9. IIpakTuueckas padoraNe2«Ckopocmb Xumuueckux
peaxkyuil. Xumuueckoe pagnosecuey

31. | 10. Teopus snekTpouTHYECKON aucconnanuu. CBOHCTBa
pPacTBOPOB 3JIEKTPOJIMTOB

32. | 11. BogopoaHnslit moka3aresnb. Peakiuu, mpoTekaronie B
pacTBopax MEKTPOJIUTOB.

33. | 12. I'naponu3 OpraHuyYECKUX BEILIECTB.

34. | 13. I'uapoau3 HEOPTraHMYECKUX BEIIECTB — COJICH.

35. | 14. Ypok ynpaxkHeHue

36. | 15. IlpakTtuyeckas padora Ne3 «Pewenue
IKcnepumenmanvHoix 3a0ay no meme I'uoponus coneit.
Peakyuu uonnozo oomenay.

37. | 16. KonTpoubHasi pa6oraNe3 1o teme: « XuMHUYECKHE
peaKumy
T e m a 4 BemmecTBa U UX CBOMCTBA
(25 uacos)

38. | 1.Knaccudukaiysi HeOpraHM4eCKUX BELIECTB.

39. | 2. Knaccudukanusi OpraHM4eCKiX BEIIECTB.

40. | 3.Metamnsl.ITonoxenue B IICXD.IIpocTeie BemecTBa —
METaJLJIbL.

41. | 4. O0ume XMMHUYECKIE CBOWCTBA METAJLIOB.

42. | 5. Okcuapl ¥ THAPOKCHIBI METAJIIIOB.

43. | 6. lIpakTuyeckas padoraNe 4,5 « Pewienue
IKCHEPUMEHMAIbHBIX 3a0ay NO HEOPZAHUYECKOU U
OP2AHUYECKOU XUMUULY

44. | 7.Koppo3usi METaJIJIOB.

45. | 8.CrtocoObI OTy4eHHST METAILIOB.
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46.

9.2neKkTpoaun3 pacmiaBoB U paCTBOPOB HEOPTraHUYECKUX U
OpPraHUYECKUX HJIEKTPOIUTOB

47. | 10. Metamipl TOOOYHBIX TOATPYMIL. XUMHS S, P,d, f -
3JIEMEHTOB

48. | 11. Pemenue 3aa4 ¥ ynpakHeHu# no teme «MeTamis»

49. | 12. Hemetamisl. [lonoxenue B IICXD. [IpocTeie BemecTra
HEMETaJUIb

50. | 13. Obuime XUMHUYECKHE CBOMCTBA HEMETAIIJIOB

51. | 14. CoequHeHst HEMETAJUIOB: OKCHUJIbI, THAPOKCHUbI,
Bonopoanbie coequHeHNs HEMETAJUIOB.

52. | 15. Pemrenne 3agad mo reMe «HemeTamibl

53. | 16.IlpakTnueckas padora Ne6 Ilonyuenue, cooupanue u
pacno3nasanue 2a308 U u3yueHue ux ceoicme.

54. | 17. OpraHn4eckue 1 HEOPraHUYECKUE KUCIOTHI.

55. | 18. Ocobble cBOMCTBa a30THON M CEPHOM KHUCIIOT.

56 | 19. Oprannyeckne 1 HEOPraHM4eCKHe OCHOBAHUS

57 | 20.Am¢oTepHbIe OpraHUYeCKHe U HEOPraHMYECKUe
COEIMHEHHSI.

58 | 21. I'enernueckast cBsI3b MEXy K1acCaMU HEOPraHUYECKUX U
OPraHNYeCKUX COEAUHEHU.

59 | 22. CocraBneHue ypaBHeHHH N0 TeMe «I eHeThuueckas CBsA3b»

60 | 23.IIpakTtuueckasi padoraNe8«I enemuueckasn cea3o
Medncdy Knaccamu OpeaHudecKux U Heop2anudecKux
COCOUHEHUIL)

61 | 24.IloaroroBka K KOHTPOJIBEHOU paboTe 1o Teme «BermiecTBa u
UX KJiaccuuKaIys 1 CBONCTBay

62 | 25.KontpoabHas padoraNed no teme: «BemiectBa u ux
CBOMCTBa»
T ewm a5 Xumus n o0urecTBo (44)

63 | 1. XumMus U IpOM3BOACTBO. XMMHS U CEIBCKOE XO35UCTBO.

64 | 2. XuMmus ¥ 1poOJieMbl OXpaHbl OKPY>KaIOUIeH Cpe/ibl

65 | 3. XuMus 1 HOBCEIHEBHAS KU3HE YeJIOBEKA. XUMUS U MUIIA

66 | 4. XuMHSs U 3KOJIOTHS

67- | PESEPB (2uaca)

68

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

1. PabGoune mporpammel o xumuu 8-11 kimacc. ABrop H.H.I'apa. M.:

NznarensctBO «lIpocBemienney, 201 1.

2. Yyebnuk «Xumus 10 kmacey, «Xumusa 11 xmace» \O.C.I'abpuss,
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9.

N.I".OctpoymoB, C.A. CnagxoB. M3garenbctBO «IIpocBenieHuey,
2023 r. M.

. Xumusa. COOpHUK 3ajiay, yOpaXHEHUU U TecToB mo xumuu: 10-11

knaccel, PI'OC/M.A. Pa6oB.- M.: U3narenbctBo «OKk3amen», 2017
r. 335c.

. Xumus. 10 knacc: [loypounslie mnansl o yueouuky O.C.I'abpuiisiy,

N.I".OctpoymoB, C.A. CnagkoB. ABT — coct. B.I'. Jlenucosa.
Bosrorpan Yuutens, 2004 — 151c.

Xumus 11 knacc: [Moypounsie mnansl o yueonuky I'.E. Pymasutuc,
O.I'. Penpaman. ABtop — coctaButenb M.B. KusizeBa. Boarorpan
Vuurens, 2012 —319c¢.

Xumusi. Pabouas Tterpaap. 10 kiacc: mocobue M ydamuxcs
obmeoOpazoBarenbHbIX yupexaenuit/ H.W. I'abpyceBa. — 6 uzn. —
M.: [Ipocemenne, 2017. —95c.

Xumusa. Pabouass Terpaap. 11 kjacc: mocoOue g yyanuxcs
ob1eoOpazoBarenbHbIX yupexaenuit/ H.W. I'abpyceBa. — 6 uzn. —
M.: [Ipocsemenne, 2017. — 79c.

Xumus. 3amgaudHuk ¢ «moMourHukom». 10-11 kmaccel: mocooue is
yyanmxcsi o0ieoopazoBarenbubix yupexaenuii / H.H. I'apa, H.N.
["abpycesa. — 2 u3n. — M.: IIpocBemenue, 2013. — 79c.

Pemenue 3amay mo xumun/ U.I'. Xomuenko. — M.: PUA «Hosas
BoJHay». 3narens Ymepenkos, 2011. — 256¢.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1)
2)
3)
4)
S)
6)
7)

http://edu.ru/catalog/
https://videouroki.net/
https://resh.edu/
https://2035school.ru/
https://ege.sdamgia.ru/
https://edu-3.mob-edu.ru/
https://www.yaklass.ru/
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