


HOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepalbHOl 00pa30oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoanusi  (POII  COQO), mnpencTaBieHHBIX B
denepanbHOM rocyJapcTBeHHOM oOpazoBaTesnbHOM cTanaapte COO, ¢ yuérom Konuenmmu
npernofaBaHus yueOHOro mpeaMera «XUMHs» B 00pa30BaTEIbHBIX  OpraHU3AIUSIX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE OO0pa3oBaTElIbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEeHUI «CTpaternu pa3BuTus BocnuTaHus B Poccuiickoil @enepannu Ha
nepuon a0 2025 rona» (Pacnopsbxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOJ0OB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OINPEACICHHUIO OOIen
CTpaTernu OOYYeHHMs, BOCIUTAHUS M Pa3BUTHSI OOYy4aIOUIUXCA CPEACTBAMHU Y4eOHOTO
npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTYaJIbHbIC
nosnoxeHuss ®I'OC COO o B3auMMOOOYCIOBICHHOCTH II€JIEH, COJEpKaHUsI, PE3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHME, IOJYy4aeMOE€ BBIMYCKHUKaMH 0O0IIe00pa30BaTeIbHON
OpraHu3alliM, SBJIAETCS HEOTHEMJIEMOW YacThl0 HUX 00pa3oBaHHOCTH. OHO CIy)KUT
3aBEPILAIOIIMM ATANlOM PeaIM3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHs. DTH LEHHOCTU
KacaroTCs MMO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U
npupofgHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHME OOYyYalOIMXCS Ha YPOBHE
cpenHero o0mero ooOpa3oBaHus CPEACTBAMHU y4eOHOTO IpeaMeTa «XUMUsSD), COJIEP)KaHUE U
MOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe MO XUMHUHU C Y4E€TOM CHEIU(UKN HAYKU
XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIBHON JKM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOLIMX LEeeH U MPUHIMIIOB, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XuMHSI Kak OdJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT oco0yi pojib B
COBPEMEHHOM IMBWJIM3AllMd, B CO3JaHUU HOBOM 0a3bl MarepuaibHOU KymbTypbl. OHa
BHOCUT CBOHM BKJIaJl B (pOPMUPOBAHUE PAIIMOHAILHOTO HAYYHOT'O MBIIUICHUS, B CO3JaHHE
L[EJIOCTHOT'O MPEACTABJICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA,
KoTopoe (opMHUpyeTCS B XUMUM Ha OCHOBE [OHMMAHHS BEIIECTBEHHOIO COCTaBa
OKPYAIOILEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOEHUEM BEIIECTB, UX CBONMCTBAMMU
¥ BO3MOXXHBIMH 00J1aCTSIMU TIPUMECHECHHUS.

TecHo B3auMOJEHCTBYS ¢ JPYrUMH €CTECTBEHHBIMU HayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCHEIIHOIO TpyJa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3MJaTeibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIlpaBJIeHa Ha PEIICHHE TI00adbHbIX MPOOJIEM YCTONYHBOTO
pa3BUTHSI 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBSI.



B cootBercTBUMM C 0OIIMMU HENIMUA U MPUHIUIAMH CPEIHEro oOIIero oopa3oBaHUs
coaepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbIi  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OO0YyYaroluxcs,
HEOOXOUMYI0O UM I BbIpAaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEUIHOTO
BKJIIOUEHUSI B JKM3Hb COLIMyMa, MPOJOJDKEHHUS OOpa3oBaHUSI B PA3IUYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMi IpeaMeta «XUuMHUs» SBISIOTCS 0a3oBble Kypchbl — «OpraHnuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMBbl 3HAaHUN NPU HU3YYCHUH MpeaMeTa O0ecrnedrMBaeT BO3MOXKHOCTh PACCMOTPCHUS
BCEro MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» chopMUpoBaHa B MPOrpamMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO
MOAX0Jla K MU3YYCHHUI0 Y4EOHOTO Marepuajia U 00YyCJIOBJIEHA UCTOPUUECKH OOOCHOBaAHHBIM
pa3BUTHUEM 3HAHUUN HaA OMPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMHH BEIIECTBA pPACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHHS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MIPEICTABICHUI O CTpOEHUU BellecTB. CBelleHns 00 N3y4aeMbIX B KypCe BEIECTBAX JAIOTCS
B Pa3BUTHUU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKHM AKTHUBHBIX COEIUHECHUH. B
Kypce OpraHM4eCcKON XMUMHH MOJy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmmero oOpa3oBaHUsl [EPBOHAYAIbHBIC TMPEACTABICHUS O XHUMHYECKOM  CBS3H,
KJIaCCU(PDUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B IpeaMeTe «XHUMHs» 0a30BOr0 YPOBHS paccMaTpUBAETCS
M3YYEHHBI Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs TEOPETUYECKHN Marepuan u
(aKTOJOTUYECKHUE CBEJCHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO1as 1 HeopraHu4eckass XuMus» 00ydaromuMcs MPeJOCTaBISETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHUYECKHX U METOJ0JIOIMYECKUX
MO3ULIMNA, TIIyOKE€ TMOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIUH 3TOro 3akoHa — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucreMa 3HaHUN O BOXKHEUIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX
U TOPUMEHEHHM, a TAKXKE O XMMHUYECKHX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpOTEKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpPKAHUS, UMEIOIITUMHU
KyJIbTYPOJIOTHYECKUN ¥ TPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B TO3HABATEIbHOW M
MPAKTUYECKON NEeATETLHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOIECCY
TBOpYECTBA B 00JAaCTH TEOPUM U TMPAKTUYECKUX TMPUIOKEHUN XHUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IpoOJIeMax,
CBSA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIMIO M TPUMEHSITH €€ s
MONMOJHEHUs  3HAHWM,  pPEIICHUSI  HMHTEJUIEKTyaIbHBIX M AKCHEPUMEHTAJIbHbBIX
MCCJIEI0BATENbCKUX 3a/1ad. B 1emom copepkanue yuyeOHOro mnpeamera «XUMUs» JaHHOTO



YPOBHS U3yYEHUS] OPUEHTUPOBAHO Ha (POpMHUpOBaHHUE y O0YUAIOIIUXCS MUPOBO33PEHUYECKON
OCHOBBI Ui TOHMMAaHUA (UIOCOPCKUX WHIEH, TaKUX Kak: MaTepuajgbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYeCKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHUEM, IM03HABAEMOCTh NPUPOJHBIX SBICHUN MYTEM OJKCIIEPUMEHTAa U PEIICHUS
MPOTUBOPEUYNI MEXAy HOBBHIMU (PaKTaMH U TEOPETHUYECKUMHU MPEANOCHUIKAMH, OCO3HAHWE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpodieMm cOepekeHus
AHEPreTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnnane pemieHus 3ajad BOCIUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYyYarOUIUXCS
OPUHATHIE MPOrPaMMOMN MO XMMHUHU MOAXOJAbl K OINPEACIICHUIO COJAEPKAHUS U MOCTPOCHHUS
npeaMera TMpeaycMaTpUBalOT —(POPMHUpPOBAHUE YHUBEPCATBHBIX YYEOHBIX JCHCTBHIA,
UMEIoIMX 0a30BO€ 3HAYCHHE IS PA3NUYHBIX BHUJIOB JEATEIHHOCTH: PEUICHHS MPoOseM,
MOMCKa, aHajiu3a W o0paboTKU MHOOPMAIMKM, HEOOXOIUMBIX Il MPUOOPETEHHUS OIbITA
NPAKTUYECKON M HCCIEIOBATENbCKON NIESITEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS,
TaK U HAa YpPOBHE CpEIHEro oOuIero oOpa3oBaHUs, MPU OMPEAEIECHUU COIAEPKATEIbHON
XapaKTEPUCTHKU LIEJIEW M3Y4YEHUs IPEIMETa HAIPaBICHUEM NEPBOCTEINEHHONW 3HAYMMOCTH
TPaJMLIMOHHO TPU3HAETCS (OPMHUPOBAHUE OCHOB XHMMHMUYECKONM HAaykh Kak 0O0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESATENbHOCTA YEJIOBEKAa M KAK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKOM TOYKH 3PEHHUS TAKOM MOAXOA K
ONPENEIICHUIO LIETEN U3yUYEHHUs IPEAMETA SBISAETCS BIIOJIHE ONPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LEISMU W3YyUYEHHS MpeaMeTa « XUMUsD Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBistoTCS:

e (dopMUpPOBAaHHE CHCTEMbl XHMHYECCKUX 3HAHWW KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHO! KAPTUHBI MUPa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE ITOHATHS,
(yHIaMEHTaAJIbHbIE 3aKOHBI M TEOPUU XMMHH, OCBOEHHUE SI3bIKA HAYKH, YCBOCHHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHN MHUPOBO33PEHUYECKOrO XapakTepa,
03HAaKOMJICHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBIICHHUS,

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUN O Hay4YHbIX METOJAaX MO3HAHUS BEILECTB
U XUMHYECKHX  pEeaKkIud, HEOOXOAUMBIX JJisi  NPUOOPETeHHs]  YMEHUH
OpUEHTHUPOBAThCS B MHUPE BEIIECTB M XMUMHYECKUX SIBICHUI, UMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHM M CHOCOOOB NEATEIbHOCTH, CBSA3aHHBIX C HAOIIOJECHUEM U
OOBSCHEHHEM XUMHUYECKOTO OHKCIIEPUMEHTA, COOJIOJEHUEM TIpaBui 0€30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ atuM, conep:kaTesibHasi XapakTEpUCTHKA LIeJIel U 3a/1ad U3y4eHHsl MIpeaMeTa
B IporpaMMe IO XWMHUHU YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
NPUOPUTETAMHU B CUCTEME CpeAHEro oo1ero oopazoBanusi. Ceroans B MpenojaBaHuu XUMUU
B OOJbIIeH CTENeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJIEp KaHus
oOy4eHHsl, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHMKAa 0O0II€00pa30BaTeIbHOM
OpraHu3alliy, BIAJCIOIIET0 HEe HAOOpPOM 3HAHUN, a (QYHKUHMOHAIBHOM TI'PAaMOTHOCTHIO, TO



€CTh CIOCOOaMH ¥ YMEHHUSIMH aKTUBHOTO TMOJIyUYEHHUs 3HAaHUHM U IPUMEHEHHS UX B pEalbHOMN
’KU3HU JJIS1 peIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpH H3y4YeHHH TMpenMeTa «XUMUS» JTOMHUHHUpYIOIIee 3HaueHHE
NpruoOpPETAIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydyarolmuxcs K YCIOBUSAM JMHAMHYHO Pa3BUBAIOIIETOCS MHDA,
dbopMUpoBaHHE HUHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camM0o00pa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHrue y 0OydYarOUIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOLIUX YHHMBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUAOB JCSTEIbHOCTH: PEIICHUs
npo0iieM, MOUCKa, aHajan3a U 00paboTKH MH(pOpPMaLU, HEOOXOIUMBIX ISl TPHOOPETEHUS
OIBITA JESTENBHOCTH, KOTOpAasi 3aHUMAeT BaKHOE MECTO B MO3HAHWU XMMHH, a TaKXKe IS
OLIEHKM C TO3MLIUN HKOJIOTUYECKOH Oe30macHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaromuMXxcsi: CIOCOOHOCTH CaMOCTOATENBHO MPUOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUHU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbIE
MH(GOPMALlMOHHBIE TEXHOJIOTUU JJI1 NMOMCKAa M aHaiu3a Y4eOHON M Hay4HO-IOIYJISIPHOM
uH(POPMAIIMU XUMAYECKOTO COACPKAHMS,

dopMupoBaHne © pa3BUTHE y OOYYAIOUIUXCS AaCCOLMATHBHOTO M JIOTHYECKOTO
MBIIUIEHHs, HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUU M MPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIHTAHHE y OOyYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIPaBICHHOCTH
XUMHHA, €€ BaXHOM POJMM B PEHICHUH TJIOOANbHBIX MPOOJEeM  palMOHAIBHOTO
IPUPOIONIOIB30BaHUS, TIOTIOJIHEHNS SHEPreTUYECKIX PECYPCOB M COXPAHEHUsS MPUPOJAHOIO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEek)HOr0 OTHOILEHUS K MPHUPOAE U CBOEMY
3I0POBBIO, @ TaKKe MPUOOPETEHUsI OMbITa HCIONH30BAHMS TOJYYCHHBIX 3HAHUW IS
MPUHITHS TPAMOTHBIX PEIICHUI B CUTYaIIUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yueOHOM maHe cpeaHero ooOmero oOpa3oBaHUs NpeaMeT «XuUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB NpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OO111ee ynco yacoB, OTBEAEHHBIX JIUIS U3yUEHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
ob1iero o6pa3zoBanusi, coctarisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).



COIAEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

IIpenmer opraHnyeckoM XuMHH: €€ BO3HMKHOBEHHE, pPa3BUTHE M 3HAYEHUE B
NOJIyYEHUH HOBBIX BEIIECTB U MaTEpUalOB. Te€Oopus CTPOCHUS OPraHUYECKUX COEAUHEHUM
A. M. BbytnepoBa, €€ ocHOBHble mNonoxkeHUd. CTpyKTypHbIE (OPMYJIBI OPTraHUYECKUX
BemecTB. [ omonorus, uzoMepusa. XUMHUYECKass CBSI3b B OPraHUYECKUX COCIAVHEHUAX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenrie o ki1accupUKAMK — OpraHWyeckux BemiecTB. HomeHknarypa
OpPraHUYECKUX COEIUHEHHM (cucTeMaTHdecKas) M TpPUBHUAJIbHBIE HAa3BaHUS Ba)KHEHIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKCIEpUMEHTAIBHBIE METOABI U3YUYECHUS BEIIECTB U UX IPEBPALCHUN: O3HAKOMIICHUE
c oOpa3uaMy OpraHMYECKHMX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJEIMPOBAHHE
MOJIEKYJI OPTaHUYECKUX BEILECTB, HAOIIOJCHUE U OMMCAHUE IEMOHCTPALMOHHBIX ONBITOB IO
NPEBPALICHUIO OPraHMYEeCKUX BEUIECTB IPH HArpeBaHWU (IUIaBJI€HHE, OOYIJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKUM PsAd. MeTaH M 3TaH — NPOCTEUIINE
MPEICTABUTENN AJKAHOB: (PU3MYECKUE M XMMHYECKHE CBOMCTBa (peakUuu 3aMElIeHMs U
TOpEeHMs ), HaX0XKJIEHUE B IPUPO/JIE, TOIYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHWA psiA. OTWIEH W NPONWIEH —
MPOCTEUILINE TPEICTABUTENIN AJKEHOB: (DU3MYECKHEe W XHUMHYECKHE CBOMICTBA (peakiuu
TUAPUPOBAHUS, FaJOTEHUPOBaHUS, TUAPATALNH, OKUCIEHUS U MTOJIMMEPU3ALUH), TTOIyYCHHUE
Y IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraaueH-1,3: crpoeHne, BaXHEHIIINE XUMUYECKUE
CBOMCTBA (peakuus noiuMepusaun). [lonydyeHne CHHTETHUECKOro KayduyKa U PE3HUHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHI psl. AILETHIEH —
NpOCTEHIINNA TNpeACTaBUTENb AJKMHOB: COCTaB, CTPOECHME, (PU3MUECKHE U XHUMHUYECKUE
CBOMCTBa (peakUuu rUAPUPOBAHNUS, FAJIOT€HUPOBAHUS, TUAPATAIIMH, TOPEHUS ), TOJTyUEHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (puznueckue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHUS), MOJYyYEHUE U PUMEHEHUE. Toayon: cocmas, cmpoeHue,
Qusuueckue U Xumuueckue CoOUCMBA (peakyuu 2an02eHUpOBaHUs U HUMPOBAHUSL),
nonyyenue u  npumenenue. TOKCMYHOCTb apeHOB. I'eHeTMyeckas CBA3b MEKIY
YIJIEBOIOPOAAMU, TPUHAJIEKAIIUMU K PAa3JIMYHBIM KJIaCCaM.

[IpupoaHbie HUCTOYHMKHK YIIeBOAOPOJOB. [IpuponHblii ra3 U MOMyTHbIE HEPTSAHBIE
razpl. Hedte u e€ mpoucxoxnenune. CrocoObl nepepaboTKu HePTH: TEeperoHKa, KPEKUHT
(TepMuueckuii, KatamuTU4deckuii), mmposm3. I[IpomaykTel mepepabOTku HePTH, UX



NpUMEHEHHE B TMPOMBINUICHHOCTH M B ObITy. KaMeHHBI yronb U MPOAYKTHl €ro
nepepadboTKH.

DKCIEpUMEHTANIbHBIE METO/BI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3namu MiacTMacc, KaydykoB U pe3uHbl, koiuekuuu «HedTe» u  «Yronby,
MOJEIIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB W  TaJOr€HONPOU3BOJHBIX, IPOBEICHUE
IIPaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaimme opranuieckue coeJuHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TAHOJ: CTPOCHHE, (HU3UYECKUE U
XUMUYECKHUE CBOMCTBa (peakiMd ¢ AaKTHUBHBIMH METaJUlaMH, TaJoreHOBOJIOPOJaMH,
ropeHue), NnpuMeHeHue. BojopoaHble CBA3M MEXIy MoOJeKyJdamMu cnuprtoB. JleiicTBue
METaHOJIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTUJIEHTJIMKOJIb W TIUUEPUH: CTPOCHHUE, (PU3UYECKHE H
XUMHUYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO WICJIOYHBIMU METaJJIaMH, KadueCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cHupThl). JlelicTBue Ha opraHu3M uesnoBeka. [Ipumenenue
TJIMLEPUHA U STUIICHTJIMKOJIS.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (U3UYECKUE W XMMUYECKHE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHoma.

Anbneruabpl U kemowusl. DopManbAeTUj, alueTalbIeruJl: CTpPOEHUE, (PU3NUYECKHE U
XUMHUYECKHE CBOMCTBA (pPEaKLMM OKUCIIEHUS M BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEaKIIUN),
MOJIyYeHUE U MPUMEHEHHUE.

OOHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHCIOTh. MypaBbuHass M YKCYCHas
KHUCJIOTBI: CTPOEHHUE, (PU3NYECKUE U XMMHUYECKHE CBOICTBa (CBOICTBa, oOuIMe IS Kiacca
KHUCJIOT, peakius dTepudukanum), nojiydyeHue u npuMmeHenue. CteapuHoBas U OJIEMHOBAs
KHCJIOTBl KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxsble >QUpbl Kak MTPOU3BOAHbIE KAapOOHOBBIX KHCIOT. ['MIpOJIU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [I[pumenenue xupos. buosornueckas posib KHUPOB.

VYrneBoabl: cocTaB, KiacCHU(pHUKalUs YIJIE€BOAOB (MOHO-, OU- W IOJHCAaXapuibl).
['moko3a — mpocTeinii MOHOCaxapuJl: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom Meau(ll), okucienne aMmmuayHbIM
pactBopoM okcuaa cepedpa(l), BoccraHOBICHHE, OpOXKEHHE TIIFOKO3bI), HAXOXICHHUC B
npupojie, NpuMeHeHue, ouonornyeckas posb. @orocunre3. pykro3a Kak U30Mep TITIOKO3bI.

Kpaxman u wemmono3a Kak »OpupoaHble monuMmepbl. CTpoeHHe Kpaxmana M
1esuono3bl. PU3NuecKue M XUMUYECKHE CBOMCTBA Kpaxmaya (THIpOJu3, KauecTBEHHAas
peaKIus ¢ UOJ0M).

DOKCHepUMEHTAIBHBIE METOABl M3YyYEHHUs BEIIECTB M HUX IMPEBPAIICHMI: IPOBEICHHUE,
HAOJIIOJIEHUE M OINHMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KaYECTBEHHbIE
peakiuu OJHOATOMHBIX CIIUPTOB (OKHCIeHHE 3TaHoma okcuaoMm meau(ll)), MHOroaToMHBIX




CcupTOB (B3aummojeiicTBue riunepuHa ¢ rugpokcuoM meau(ll)), anpaeruaos (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l) m ruapoxcumom meam(ll), B3ammopeicTBue
Kpaxmayia ¢ HOJOM), IPOBEICHHE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakluu (Macchl, 00ObEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3o0TcozeprKalle OpraHuuecKue COeINHEHUSI.

AMMHOKHCIIOTBI Kak aM(OTepHBIC OpPTraHWYeCKHe COeNuHCHHs. DOu3nyeckue W
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaYeHHE
aMHUHOKUCHOT. [lenTuasl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJIIpHbIE coequHeHUs. [lepBruuHas, BTopuyHas u
TPETUYHAsI CTPYKTypa OelKoB. XMMHYECKHME CBOMCTBAa OEJIKOB: THAPOIMU3, AEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

DKCIEepUMEHTaIbHBIE METOIbl U3YUYEHUS BEIIECTB U UX IPEBpalleHU: HAOM0ACHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpHU HArpeBaHWUM, IBETHBIC
peakIuy OeIKoB.

BrbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIC TIOHSITUS XMUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE€ 3BE€HO, CTEICHb MOJUMEPHU3ALNH, CPEIHSS MOJEKylIsipHas macca. OCHOBHbIE
METOJbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUN  —  MOJUMEpHU3auus U
MTOJIMKOHICHCAIUSI.

DKCIEepUMEHTaIbHBIE METO/bl U3YUCHUS BEIIECTB U UX MPEBPAIEHUM: 03HAKOMJICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MmexnpeaAMETHBIX CBA3EH MPU U3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYUIECTBJISIETCSl YEpe3 UCIOIb30BAHUE KAaK OOUIMX €CTECTBEHHO-HAYUYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMU JJISl OTJACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH,
TEeOpHsi, aHajdu3, CHHTE3, KiacCHUUKAIMs, TEePUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®usuka: Marepus, SHEpPrusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKHl
YpOBEHbB, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEITUYUHBI
Y €IMHULIBI UX U3MEPEHUSL.

buonorus: knetka, opranmusMm, 6uocdepa, oOMEH BEIIECTB B opraHu3me, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, YTIAEBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIMBO, PECYPCHI.

TexHoJIOrUs: MOUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHTAHUS, MOIOIIUE
CpPEACTBa, JIEKAPCTBEHHbIE U KOCMETHUECKHE MpenapaThl, MaTepHasbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBLI XUMHHU

XUMHUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAs O0O0JI0YKA.
DHEepreTHYecKrue ypOBHH, TOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, 0- dJIeMEHTHI.
Oco0OeHHOCTH pachlpeiejieHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUO0B. DIIEKTPOHHASI KOHPUTYpaLIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuonnueckass cucrema XuMu4eckux siaemeHToB [I. .
MenpneneeBa. CBs3b NMEPUOAUYECKOrO 3aKoHA W lleproanyecKkoil CUCTEMBI XUMUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEI CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUSI CBOICTB XMMHUYECKUX 3JEMEHTOB M OOpa3yeMbIX HWMHU HPOCTHIX U CIIOXKHBIX
BEILECTB I10 TpyNIaM U NeprogaM. 3HaueHUE NEPUOJNIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XUMHUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAS U TOJISIpHAs, MOHHAs!, MeTajuinyeckast). MexaHu3mbl 00pa30BaHUsl KOBAJIECHTHON
XUMHUYECKON CBs3M (OOMEHHBII M  JOHOPHO-aKLUENTOpHBIM). BomopogHas  cBs3b.
BasleHTHOCTB. DeKTpOOTpULIATENBHOCTh. CTENeHb OKUCIICHN. VIOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJNEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT
THIA KPUCTAJUTMYECKON PEIIETKH.

IloHaTe 0 nucnepcHbIX cucremax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas
J10JIs BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeanHeHuil. HoMeHknarypa HeopraHM4eCKuX
BEIIECTB. [ eHETHYECKAs! CBA3b HEOPTAaHWYECKHMX BEIIECTB, MPUHAIEKAIINX K Pa3IUYHbIM
KJIaccam.

Xumuueckas peakuus. Knaccupukaruss XUMUYECKUX PEaKIMid B HEOPTAaHUYECKOU H
OpraHMYeCKOM XHWMHHM. 3aKOH COXPAaHEHHsS MAacChl BELIECTB, 3AaKOH COXPAHEHHUS W
IIPEBPAILECHUS SHEPTUHU NP XUMAYECKUX PEAKLIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTHMble pEaKIUHU.
Xumuyeckoe paBHoBecHe. PaKTOPHI, BIMSAIOIIKAE HA COCTOSHUE XMMHUYECKOI'O PaBHOBECHUS.
[Tpunnun Jle Hlartense.

Onextponutuyeckas nuccouuanua. CuiibHbIE U cinalble 351eKTponuThl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHAas, IIEI0YHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCneprUMEHTAIBHBIE METO/Ibl U3YUEHHUS! BELIECTB U UX MPEBPALICHUM: JEMOHCTPALIUS
tabnur «[lepuoandeckas cuctema xumudeckux 3neMmentoB [[. 1. MennaeneeBa», nuzydeHue
MoOJeNied KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJEHUE M ONUCAHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3yioXKeHUE MEPOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONPENEIICHUE Cpelpl PAcTBOPOB BEUIECTB C IOMOIIBI YHHUBEPCAIBHOTO WHAMKATOPA,



peaKknuu HWOHHOTO OOMEHa), MPOBEJACHUE MPAKTHYECKOW paboThl «BiusHHME pazIudHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKITHI.

Pacuérnrlie 3agaun.

Pacyé€Tbl 10 ypaBHEHUAM XUMHUUYECKHX PEAKLMH, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thbl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonokenne HemetaiuioB B llepuoanueckold CUCTEME XUMHUYECKUX
anementoB J[. M. MeHneneeBa U 0COOCHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETAUIOB (Ha mpuMepe Kuciopoja, cepbl, dochopa u
yriepoaa).

XWMHUYECKHE CBOMCTBA BXKHEUIINX HEMETALIOB (TajoOreHOB, CEphl, a3oTa, ¢ocdopa,
yriepoaa W KPEMHHsA) M HMX COEIUHEHHM (OKCHJIOB, KHCJIOPOJICOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHECHUN ).

[IprMeHeHEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUN.

Mertamnsl. [lonoxenne metaiuioB B lleproanyueckor CHCTEME XUMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. OcoOEHHOCTU CTPOCHHS JJIEKTPOHHBIX O0OJOYEK aTOMOB METAJIJIOB.
OO6mue ¢uszndeckue cBoricTBa MeTawoB. CIIaBbl METAUIOB. DJIEKTPOXUMHYCCKUM PST
HAPSHKEHU METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIIMX META/UIOB (HATpUM, Kajdui, KajablUi, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO61ue crocoObl MoTyueHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHbBICE METOJIbl M3YYEHMSI BEIIECTB M MX IIPEBpAICHHI: H3yYCHHE
KOJUIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4, HaOJIOJICHHWE U OINKCAHWE JICMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OMBITOB
(B3auMoeiicTBHE THAPOKCUIA ATFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBEHHbBIC
PEaKIMM HA KaTHOHBI METAJIJIOB).

PacuérHbie 3a1aun.

Pacuétsl Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KM3Hb

Ponp xumum B oOecrniedeHUH DKOJIOTHYECKOM, DSHEPreTHYSCKOM U  IHUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeIULIMHBI. [IoHATHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOTyYCHUS
Ba)KHEUIIINX BEIECTB.

YenmoBek B MUpE BEIIECTB M MaTE€pHUATIOB: BaXXHECHIIHUE CTPOUTEIBbHBIE MAaTEPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KEpaMHUKa, MaTE€pUallbl JIsl SJICKTPOHUKH,
HaHOMAaTepUaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMHS ¥ 30pPOBbE YEJIOBEKA: MpaBUia MCIOJIb30BAHUS JICKAPCTBEHHBIX MPENApaTOB,
mpaBmJia 0€30MacHOTO HCIIOJIB30BAaHUS IpPErmapaToB OBITOBOH XUMHH B TIOBCEIHEBHOM
JKU3HU.



MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MexnpeaMeTHBIX CBS3eH MPH U3yueHUHU O0IIel 1 HEOPraHUYECKON XUMUU
B 11 kmacce oCylIECTBISIETCS uY€pe3 HCIOJb30BAHHME KaK OOLIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W TOHATHM, SBISIOIIMXCA CUCTEMHBIMU JUISl OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHSATHSA: HAay4YHbINH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, KilacCUPUKaUus, [EPUOJUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: mMarepus, 3HEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
palMOAaKTUBHOCTb, MOJIEKYJIa, D3HEPreTUYeCKUd YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BeIecTBa, (M3MYECKHE BEIWYMHBI W EAMHUIIBI UX HM3MEpPEHUs,
CKOPOCTb.

buonorus: knetka, opraHu3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  IMPOMBIINUICHHOCTb,  METAJULypPTHs,  MPOU3BOICTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIBbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIUIcBasi
IIPOMBIINIJICHHOCTD, (bapMaI_[eBTI/ILIeCKaH IIPOMBINIJIICHHOCTDL, IMTPOU3BOACTBO KOCMCTHYCCKHX
Ipcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



[VDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS
mporpaMMm  cpemHero obmero oOpa3oBaHUS  (IMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meTtoanueckoil  OCHOBOM  Juisi  pa3pabOTKH  IUIaHUPYEMBIX
pE3yJIbTaTOB OCBOCHUS MIPOrpaMM CpEAHEro oOmiero oOpa3oBaHUS SIBISIETCS CHCTEMHO-
NEATEIBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pe3yNbTaTOB OCBOGHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
BBIJICTICHBI CJIEAYIOIIHNE COCTABIIAIOIIME:

OCO3HaHUE 00YYaroIIMMHKCS POCCUHCKOM Ipa)kAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIMXCsl pPyKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, IPUCYIIMMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3oBaHus;

HaJU4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHUS NpeaMeTa «XHMHsD» IOCTUTAKOTCS B E€IMHCTBE
yu4eOHOM M BOCHUTATEIBHOM JAESITENTBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU U HJA€AJaMU POCCHUMCKOTrO
IPaKJAHCKOTO O0IIecTBa, MPUHIATHIMA B OOLIECTBE HOPMAamMu W MpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLUIMMH  TpollecCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUS U  HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YyYaOITNXCS.

JIn4HOCTHBIE pEe3yNbTATHI OCBOCHHSI npeaMeTa «XHUMUA» OTPAKAIOT
c(OpPMHUPOBAHHOCTH OMbITA TO3HABATEIBHON M MPAKTUYECKON ACSATENBHOCTH O0YyHAOIINXCS
0 peaju3aliy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA.

OCO3HaHUsl OOYYaIOUMMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBUJIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH TPU CO3/aHUU Y4eOHBIX
MPOEKTOB, PEUICHHH Y4YeOHBIX M I[O3HABATENbHBIX 3a/lad, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAThb M TPUHUMAaTh MOTHBBI, HAMEPEHHS], JIOTUKY M apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHBIX BUIOB YUeOHOU e TENbHOCTH;



2) MaTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOU
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3yJIbTaT JUIMTEIIbHBIX HAOIIOICHNH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U PAKTHUKOB;

UHTEpECca U I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TMOCIEAYIOUNIEM aHAJIN3E
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLIEHUMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJAEHUE U MOCTYNKH CBOMX TOBApPHUILEH C MO3ULUI
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

HNOHMMaHUsl LEHHOCTEN 3I0pOBOro M 0e30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS! K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJIoIcHUS MPaBU 0€30MaCHOr0 OOpaleHus C BEIeCTBAaMU B OBITY, MTOBCEIHEBHOM
KU3HU U B TPYJIOBOH I€STEIIBHOCTH;

HNOHMMaHUsl IIEHHOCTH MpaBWJI HHAMBUIYAIHOTO U KOJJIEKTUBHOTO 0€30MacHOro
IIOBEJICHUS B CUTYyALUAX, YTPOXKAIOLIUX 310POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUs MOCJEACTBUM U HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS alIKOTOJIs,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-UCCIIEIOBATEIbCKON JIE€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUECKON U APYTUX BUAAX JACATEIBHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTME B pEUICHUWU MNPAKTUYECKUX 3a/]ad COLUAIBbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3InyHOroO poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS PEMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEKTOPUU OOpa30BaHMS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX HUHTEPECOB, CIOCOOHOCTEH K XUMHUM, HHTEPECOB U NOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl  TJIOOAIBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOieM,  BIHSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMANIBHOU CpEbL;

OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTMDKEHUNW XUMHHM I PEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaHNUS;



AKTUBHOI'O HENIPUATHS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEW MPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEeOIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
OpEeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HX;

HaJW4Usl PA3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, HKOJOTHUYECKON KYyJIbTYpHI, OIbITA
NEATEIIBHOCTH DKOJOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHUKATUBHOW M COLIMAJIBHOW TMPAKTUKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO MTPOTUBOCTOSATH UJEOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHOU MPAKTHKU;

MMOHUMaHUs CIEUU(PUKA XUMUU Kak HayKH, OCO3HAHMS €€ poau B (POPMUPOBAHUHU
palMOHAIIBHOTO HAy4YHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOrO TMpEeACTaBiICHUS 00
OKPYKAIOIIEM MHUPE KAaK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B TMO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B O0COOOW 3HAYMMOCTH XUMHUHU JJI COBPEMEHHOW LMBUJIM3AIMU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEHICHUH TJ00aJIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NHILNEBOM U 3KOJOTUYECKOM O€30MacHOCTH, B pa3BUTUHU
MEJUIMHBI, 00ECIIEUEHUN YCIOBUI YCIIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOMN KU3HU
Ka)K10T0 4YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: I[OHMMAaHUA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIB30BaTh MOJIy4aeMbI€ 3HAHUS
JUId aHaln3a M OOBSCHEHUS SBICHUM OKPYXKAIOLIEr0 MHUpa U MPOUCXOIALIMX B HEM
M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS Uil pEIICHUs
po0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHMM [0 XHMHU B COOTBETCTBUM C >KU3HEHHBIMH
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCGHHOCTSM Tpyda B pa3NuYHBIX cdepax mnpodheccHoHaTHLHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie Pe3yJbTaThl OCBOCHUS Y4€OHOTrO TpenMera «XuMHUsS» Ha YPOBHE
cpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBIE JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MexTpeMeTHbIC) OOIIEeHAyYHBIE MTOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U cneruduKy METOJO0B MMO3HAHMS, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SBICHHUE, MPOIECC, CUCTeMa, HAyYHbIH (akT, TPHUHIUI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

YHUBEpCAJIbHBICE  y4eOHBbIE  JeWCTBUS  (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
peryJaTHBHBIE), oOecreunBaromye GopMUpOBaHHE (PYHKIIMOHAIBHOW TPAaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh ~ OOY4YaloIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBbIC Y4eOHBIC JICUCTBUSA B IMO3HABATEIILHOW WU
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaXalOT OBJIAJIEHUE YHUBEPCAIBHBIMH YYe€OHBIMU
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBaTh M aKTyaJIU3HpPOBaTh IMPOOJEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIpENENATh LETN NeATeTLHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH WX IOCTIKCHUS,
COOTHOCHTH PE3yJIbTaThl ICITCIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh P OCBOSCHUM 3HAHMK MPHUEMBI JTJOTHUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TIOHATHUM W YCTAHABIMBATH HMX B3aUMOCBS3b, MCIIOJIH30BAThH
COOTBETCTBYIOIINE MMOHATHS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAaHWS W KPUTEPUHU IS KiIacCU(UKAIIMU BEMIECTB M XHUMHYCCKHUX
pEaKLnil;

yCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBS3H MEXy U3y9acMbIMU SBJICHUSIMU,

CTPOHTH JIOTHYECKHE pacCyXJeHus (MHIYKTHBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPUBACMBIX  SIBJICHUSX,
(hOpMYITUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

IPUMCHSThL B TMpOIleCCe IIO3HAHUSA, MCIONb3yeMble B XHMHH CHMBOJHUYECKHUE
(3HaKOBBIE) MOJCIH, MPEeOOPa30BHIBATh MOJCIBHBIC NPEACTABICHUS — XUMHYECKHH 3HAK
(cumBOJI) DJIeMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKON pEaKIuu — TpHU
peIICHNM yYeOHBIX TO3HABATEIBHBIX M TPAKTHYCCKUX 3ajJad, MPUMCHATh Ha3BaHHBIC
MOJICITbHBIC TIPEICTABIICHUS JIJIsl BBISBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEICCTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA,

dbopMynMpoBaTh MEIW W 3a7a49d HCCICAOBAHUS, WCIOJIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSATENILHO C(OPMYyJIIMPOBAHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA TO3HAHUSA H
OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYKJICHUH;

BJIQJCTh HABBIKAMH CAMOCTOSITEIBHOTO TUTAHWPOBAHUS M TIPOBEICHUS YUCHUUYCCKUX
OKCIICPUMEHTOB,  COBEPIICHCTBOBATH YMEHHMS HaOIIOgaTh 3a  XOJOM  TIpoIlecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIICHHS] W BBIBOJIBI
OTHOCUTEJIFHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTUYET O MPOJICIIAHHON paboTe;



mpuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEILCKOW W TPOSKTHOW NEATEeITbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHHUs
NPaKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHHMKAX HH(oOpManuu (HaAy4HO-TIOMYJISpHAS
JUTEpATypa XUMHUYECKOTO COAEP)KaHMs, CHpaBOYHbIE MocoOus, pecypcsl HHTepHeTra),
aHaIM3UpOoBaTh MHGOPMAIMIO PA3JIMYHBIX BUAOB U (POPM MpENCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IM4YHbIE METOJbI MPHU MOUCKE U OTOOpe
uH(pOpMali, HEOOXOAUMOM /JIsl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

MPUOOPETaTh OMBIT UCIOIb30BAHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMy TMpeAcTaBiICHUs HHPOPMAIUH
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KadyeCcTBE CpEACTBA MpU padOTe € XHUMHYECKOU
nHpopMaIuen: NPUMEHATh MEXKIPEIMETHbIC ((PU3UUYECKUE M MAaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOWl TeMbl B XOAE Juajora W/wiH
JUCKYCCHUH, BBICKa3bIBaTh WJEH, (OPMYJIHUPOBATh CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJITATOB IT03HABATENBHON JIEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB,
pean3anuy y4eOHOro mpoekrta u (GOopMyJIHpOBaTh BBIBOABI MO pe3yibTaTaM NMPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXK/I€HUSI U OOMEHa MHEHUSMHU.

OByajieHUe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENbHO MJIAHUPOBATHh U OCYIIECTBIISATH CBOKO MMO3HABATENbHYIO AESTEIBHOCTD,
onpenenss e€ ey U 3a7a4, KOHTPOJIMPOBATh U IO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
npengaraéMblii anropuT™M JCHCTBUM TNMPH BBINOJIHEHWH Y4YEOHBIX M HCCIEI0BATEIbCKUX
3as1a4, BbIOMpaTh Hanbosee 3PGHEeKTUBHBIN CMIOCOO UX PeIIeHUs ¢ YIETOM MOTyUYEeHUS] HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKLUSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb CBOEW [EATETbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmMeTtHble pe3yabTaThl OCBOEHUS Kypca « OpraHudecKkas XuMHUsh» OTPa)KaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOIUMOM st
pelIeHUs] MPAKTHYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpPAass BKIKOYAET: OCHOBOIIOJArarollye
NOHATHS (XMMHYECKUH SJIEMEHT, aToM, DJJEKTpOHHas 000Jouka aroma, MOJIEKyJa,
BaJICHTHOCTb, dJEKTPOOTPHUIATEIBHOCTh, XHUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpamiéHHas), MOJb, MOJIApPHAs Macca, MOJISPHBIA OO0OBEM, YTIEepOIHBIN
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA PsJI,
TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI U a30TCOAEPKAIME COCTUHEHNS, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIC COCAMHEHMS); TECOPUU U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHUSA, JICKAIIUE B
OCHOBE MOHUMAaHUS MIPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUHN, (PAKTOIOTUUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, MOJIYYCHHH W O€30MaCHOM MCIOJIb30BAHUM BAKHEHIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh ~ YMEHHMM  BBISBIISAITH  XapaKTepHbIE  TMPU3HAKKA  TOHSTHH,
YCTaHABIIMBATh UX B3aMMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU ONMMCAHUHU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTNHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJISI COCTaBJICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHON) (opMysl OpraHUYECKUX
BEIIECTB W YPAaBHEHHN XHMHUYECKHX pEAaKUUW, W3rOTABIMBATh MOJIEIU MOJEKYJI
OPraHWYECKUX BEIIECTB 11 WJUIIOCTPAMA WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOIO
CTPOCHHUS;

chOPMHUPOBAHHOCTh ~ YMEHUW  yCTaHABIMBATh  MPUHAUICKHOCTh  M3yYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOCHUIO K OMpENeNEHHOMY KJacCy/Tpyrime
COEMHECHUN (YrieBoaopo/sl, KHCJIOPOJT 151 a30TCOZIepKAIINE COCJIMHEHUA,
BBICOKOMOJICKYJIIPHbIC ~ COCMHEHHUs), JaBaTb UM Ha3BaHUS [0 CUCTEMAaTHYECKOU
nomenkinarype (IUPAC), a Taxke mNpHUBOIUTH TPHUBUAIBHBIC HA3BaHUS OTIACIBHBIX
OpraHUYEeCKUX BEUIECTB (ITWIJICH, NMPOMWICH, alleTUJIeH, dTHICHIJINKOJb, TIUIEPUH, (PeHOo,
dbopmanblieTu1, aleTanblerul, MYypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHUCJIOTa, CT€APUHOBAs KUCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, HeJITi0J103a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHUSI ONMPEACIISTh BUIbI XUMUUYECKOW CBSI3M B OPTraHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. ByTtieposa 115t 00bICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh COCTAB, CTPOCHHUE, (PUIHYECKUE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX TMPEICTABUTEICH PA3IUYHBIX KJIACCOB OPraHMYECKUX
BeIeCTB (METaH, dTaH, ITWJICH, MPOIMWIEH, aleTuieH, Oyraauen-1,3, meTmiOyranuen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHTJIMKOJIb, TIIUIEPUH, (PEHOI, alleTalbAeT 11, MypaBbUHAS U



YKCYCHasi ~KHUCIIOTBI, TJIFOKO3a, KpaXxmas, IeJUII0J03a, AaMUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSIMHA COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaThb HCTOYHUKU YTIJIEBOJIOPOJHOTO CHIPHS
(HedTb, MPUPOIHBINA Ta3, Yroib), CHOCOOBI UX MEepPepadOTKH U MPAKTUUYECKOE MPUMEHEHUE
MPOAYKTOB MEpPepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS MO XWMUYECKUM YPaBHEHUSAM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN );

c(hOPMHUPOBAHHOCTh YMEHUW BIAJIETh CHCTEMOW 3HAHUW OO0 OCHOBHBIX METOZaX
HAay4YHOTO TO3HAHMS, HMCIOJIB3YEMBIX B XUMHUHM MPU HU3YUYCHUHU BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOJIOJEHUE, U3MEpPEHUEe, DOKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl MPUHATUS PEIICHUHA B KOHKPETHBIX JKU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TIpaBUiia MOJIH30BAHUS XUMUYECKOW MOCYI0i
n j1abopaTOpHBIM OO0OpYJOBAaHHEM, a TakKKe IMpaBwia OOpalleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIIUSIMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMHUUYECKHM SKCIIEPUMEHT
(IpeBpalieHus OpraHUYeCKUX BEIIECTB NMPU HArpEeBaHUU, MOJYUYCHUE STHICHA U U3YUYCHUE
€ro CBOMCTB, KaUE€CTBEHHBIE PEAKIMA OPraHUYECKUX BEIIECTB, JECHATypalus OCIKOB IpHU
HarpeBaHWM, I[BETHbIC pEAKIMM OCJIKOB) B COOTBETCTBHM C TMpaBWIAMU TEXHUKHU
0e30macHOCTH MpU OOpallleHud C BellecTBaMH U J1abOpaToOpHBIM 00OpYAOBaHHUEM,
MPEACTABISATh PE3YJIbTAaThl XHUMHYECKOTO HKCIEPUMEHTa B (opMe 3alucy ypaBHEHUUN
COOTBETCTBYIOIIMX peaKkuii U POpMyTUPOBATH BHIBOIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMI KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO UH(OPMAIIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeicTBa maccoBo uH(popManuu, WHTEpHET H
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUN COONIOJATh MpaBUjia IKOJIOTUUYECKH I1€eCO00pPa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM NESITEIBHOCTH B LIEJISAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpYXalIed MPUPOTHOM CpeAbl, OCO3HABaTh OMACHOCTh BO3JICUCTBUSI HaA KUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMMAas CMbICH mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CIOoCcOObl YMEHBIICHUS U TNPEIOTBPAIICHUS] WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CIA0OBHIAAIIMX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyL.



11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUA Kypca «OOIas W HEOpPraHWYecKas XUMUSDH)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XWMHUYECKOHW COCTaBISIONICH ECTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa, POJM XUMUU B TMO3HAHWM SBJICHUM MPUPOBI, B (OPMUPOBAHUHU
MBIIIUICHUS. ¥ KYJBTYPhI JUYHOCTH, €€ (PYHKIIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOMN IS
pelieHns MPaKTHYECKUX 3aJad W IKOJOTHUUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUHM, KOTOPAs BKIIOYAET: OCHOBOIOJATAOIINE
HOHATHS (XMMHYECKHI 3JIECMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpOMTAId aTOMOB,
MOH, MOJICKYJIa, MOJIb, MOJISIPHBIM 00BEM, BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHB
OKHCIICHUS, XUMUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAsd PpEIIETKA, THUIIBI XWUMHYECKUX PEaKIUh, PacTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI,  BJIEKTPOJMTUYECKAsA JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XMMHYECKOW pPEaKIMH, XHMHYECKOE PABHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
AJICKTPOJUTUYECKOW JuccoluManuu, nepuoanyeckui 3akoH [[. M. MeHnnaeneeBa, 3akoH
COXpPaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU PU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XUMHUHM, MUPOBO33PEHUYECKUE 3HAHMUS,
JISKAIIUE B OCHOBE IOHMMAHMUS IPUUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKHUX SIBIICHUU,
(haKTOJIOTHYECKHE CBEJACHHUSI O CBOMCTBAaX, COCTaBe, IIOJYYEHUHM U OE30MaCHOM
WCIIOJB30BAaHUN BAKHEHINUX HEOPTaHMYECKUX BEHIECTB B OBITY HM IIPAKTHYECKOM
JIEATEIILHOCTH YEJI0BEKA;

cOOPMHUPOBAHHOCTh ~ YMEHHMH  BBISBIIATH  XapaKTEpPHbIE  MPU3HAKK  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONKMCAHUU
HEOPTaHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN UCIOJIH30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJICHUS
(dhopMyJl BElIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUMA, CUCTEMATHUYECKYyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHajbHbIC Ha3BaHUS OTICIBHBIX HEOPraHWYCCKHX BEIIECTB (yrapHbIN ras,
YIJIEKUCIIBIM Ta3, aMMHaK, Tali€Has U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, ITUPUT U
apyrue);

c(hOpPMHUPOBAHHOCTh YMEHHUH OMNpPEACNATh BaJEHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XHWMHUYECKON CBSI3H
(koBajieHTHasi,  HOHHAs,  MeETaJUIM4YecKkas, BOJOpPOJIHAas) B  COCAWHEHUAX,  THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOrO BELIECTBA (aTOMHAasi, MOJEKYJspHas, HOHHas,
MeTaJlJTn4YecKas ), XapakTep Cpeibl B BOJHBIX paCTBOPAX HEOPTAaHUYECKUX COCAMHEHUI;

chOpPMHUPOBAHHOCTh YMEHUN YyCTaHABIWMBAaTh MPUHAJICKHOCTh HEOPTraHUYECKUX
BEIIIECTB MO UX COCTaBY K OMNpPENIeIEHHOMY KJIAcCy/TpyIiNne coeAMHEHUN (TIPOCThIe BElIeCTBa
— METaJIJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIC TUIPOKCHIBI, COJIH);

c(hOpPMHPOBAHHOCTh yYMEHHUH pPACKPBIBATh CMBICT mepuoandeckoro 3akona [[. U.
MenneneeBa HW JEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUH;



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX A1eMEHTOB 1—4 nepuonoB [lepuoanueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
J. W. MengeneeBa, WCHONB3ysl TMOHATHS «S-, P-, O-3JCKTpOHHBIC OpOUTAINY,
«IHEPreTUYECKUE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX
DJIEMEHTOB M HX COEAMHEHHWH M0 nepuoaamM u rpynnaMm llepuoanyeckoil cUCTEMBI
xumMudeckux saemeHToB 1. 1. Menneneena;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE XUMUYECKHUE
CBOWCTBAa HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHHE
TEHETUYECKON CBA3M MEXKIY HEOPraHMYECKHMMHU BEIIECTBAMH C NOMOIIBI0 YpPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(hOPMUPOBAHHOCTh YMEHUSI KIACCU(PUIIMPOBATH XUMUUECKHE PEAKIIHH IO PA3IUUYHBIM
npu3HakaMm (YUCIy W COCTaBy pEarupyroludx BEHIECTB, TEIUIOBOMY 3(QeEeKTy peakiuwu,
U3MECHEHHUIO CTENEHEW OKHUCJIEHUS JJIEeMEHTOB, OOpaTUMOCTH pEaklUuH, Y4aCTHUIO
KaTajau3aropa);

c()OPMHUPOBAHHOCTh YMEHHUI COCTaBIIATh YPABHEHUS pPEAKUUMU pPa3IUYHbIX THIIOB,
MOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS PEAKUUMH MOHHOIO OOMEHA, YYUThIBasi yCIIOBUSA, MPHU
KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN IMPOBOJAUTH PEAKIMH, MOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTb YMEHUU pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMI IOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca ATHX
pEeaKLnil;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakinu
OT Pa3IMYHBIX (PAKTOPOB; XapaKTEpP CMEIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTHU OT
BHelIHero BozaeicTBus (mpunnu Jle [laremnse);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JEXKAIIUE B
OCHOBE TPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOW  KHCIOTBI, AaMMHAKa, a TaKKe
c(OPMHUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U HKOJOTHUYECKUX
npo0semMax XMMHUYECKOTO MMPOU3BOCTBRA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpE», OObEMHBIX OTHOLICHHH Ta3oB NMPU XMMHUYECKHUX
peaklMsX, Macchl BEIIECTBA WJIM 00bEMA Ta30B IO H3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEaKUMU BEUIECTB, TEIIOBOro 3¢dexra
peaKuuMyu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChl BELIECTB, IPEBPALICHUS U COXPAHCHMS
DHEPI'UH;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIOATh TIPABUIIA MOIH30BAHUS XUMUYECKON TTOCYI0M
U J1abopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe TMpaBuiia oOOpalleHHus C BeUleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSAMH 10 BBIOJHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBINOJHATH XUMHYECKUN SKCIIEPUMEHT
(pa3noxkeHue MNepokcHIa BOAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONPENEJIECHUE CPEIbl
pPacTBOPOB BELIECTB C ITOMOINIbIO YHHMBEPCAJIBbHOIO WHAMKATOPA, BIHSHUE Pa3JIMYHbBIX



(bakTOpOB Ha CKOPOCTh XMMHYECKOH peaklMH, Peakuyd MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cynbpar-, KapOoOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHS, pELICHHE
AKCIIEPUMEHTANIBHBIX 3a4au 1o TemaM «Metamie» u «Hemeramisl») B COOTBETCTBUU C
NpaBWIaMH TEXHUKH O€30MacHOCTH MpU OOpaIllEeHWH C BElIeCTBAaMH M J1a0OpaTOpPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (OopMe 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (QOpMYyIHpPOBaTH BBIBOJABI HAa OCHOBE STHUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(OpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MAaccOBOM KOMMYyHHUKaluu, MHTepHer u
JPYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHHUH COOJIOATh MpaBUjia IKOJOTHYECKH IEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOW JAESITEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBBS U
OKpYXalollled MPUPOJHON Cpeibl, OCO3HABATh OIMACHOCTb BO3ACHCTBUS Ha KUBBIC
OpraHU3Mbl OMNpPEACIEHHBIX BEIIECTB, MOHMMAas cmbica mokaszarens [IJIK, mosicuiaTe Ha
npuMepax CIocoObl yMEHBIICHUS W TPEJOTBPAIICHHS WX BPEIHOTO BO3ACUCTBUSA Ha
OpraHH3M YeJIOBEKa,

U1 00yYaroIUXCsl ¢ OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHUE MIPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETBIX M CJIA00BUIAIIMX OOyYaromMXcs: YMEHHE HCIO0JIb30BaTh peilbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

dyeKkTpoHHBbIe (LM POBbLIE)

Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
Pasznea 1. Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer opraHuyYeCcKOM XUMUU.
11 Teopus cTpoeHHS OPraHUIECKUX 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenunenuniit A. M. byrieposa
Wroro mo paszneny 3
Pa3znen 2. YrieBoaopoanbl
1T N
2.1 PEACIBHBIC YIICBOAOPOIR! 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
AJIKaHbI
H :
2.2 CHPCACTILHBIC YTICBOAOPOAAT 6 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKCHBI, aJIKaAUCHbI, aJIKNHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
IT
2.4 PHPOAHBIC HCTORHIIH 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
YIIIEBOAOPOAOB M UX mepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepixamue opranndecKue coenHeHust
3.1 Crnuptsl. ®enon 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/
A . Kap6 .
3.2 JIHICTHIEL. RAPOOHOBHE KHCIOTEL 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
CnoxxHble 2(UPHI
3.3 VrneBoasl 3 1 0 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro o pazneny 13
Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benkn 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/150742/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

Pa3znea S. BbicokoMoJIeKyJISIPHbIE COeINHEHUS

5.1 IInactmaccel. Kayuyku. BonokHa 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne /i Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuit
II
1.1 SAKOH 1 LeproirHeckas cucteMa 3 0 0 https://resh.edu.ru/subject/lesson/6479/start/150989/
XHUMHYECKHX dj1eMeHToB /I, 1.
Menneneesa
.M
1.2 Crpoenne semectsa. Muoroodpasue 4 0 0 https://resh.edu.ru/subject/lesson/5911/start/151053/
BEILIECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XuMusi
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 Merasuist 6 0 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
29 i 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
’ CMCTaLIbI https://resh.edu.ru/subject/lesson/5913/start/151347/
2.3 CBA3L HEOpraHUHeCKHX 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
Opl"aHI/IquKI/IX BCIICCTB
Hroro no pasneny 17
Paznen 3. XumMusd 4 JKN3HL
3.1 XUMHUSA U KU3HD 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnunyectBo yacos
Jdara nzyyenus
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Ip/
n/n Bcero K/ pa6ots1 o0pa3oBaTe/bHbIE PeCypPChl
padoThI
naaHy daKty

[Ipenmer oprannyeckoit

1 pet R P N 1 0 0 https://resh.edu.ru/subject/lesson/61
XHUMUH, €€ BOSHUKHOBEHUE, A49/start/170388/
Pa3BUTHUC U 3BHAUYCHUC
Teopust crpoeHus

5 OpPraHUYECKUX COCIMHECHUN A. 1 0 0 https://resh.edu.ru/subject/lesson/61
M. bytnepoBa, €€ OCHOBHBIE 49/start/170388/
ITIOJIOKCHU A
[IpeacraBnenue o
KJIacCU(UKALUN OPTaHUYECKUX

emiectB. Homenknarypa

3 BCIICCTB MCHKJIATYpP 1 0 0
(cucremaTuyeckas) u
TPUBHAJIBHBIC HA3BAHUA
OpraHn4€CKuUX BCUICCTB

4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 https://resh.edu.ru/subject/lesson/61
TOMOJIOTUYECKHUN P 51/start/149993/

5 MeraH u 3TaH — npocTenIne 1 0 0 https://resh.edu.ru/subject/lesson/61
MPEICTaBUTENM ATKAHOB 51/start/149993/

5 AJIKEHBI: COCTaB M CTPOCHHE, 1 0 0 https://resh.edu.ru/subject/lesson/54
CBOMCTBA 12/start/212563/
DOTUJIEH U TPOIUIIEH —

7 . P 1 0 0 https://resh.edu.ru/subject/lesson/54
MPOCTEUIIUEC MPECACTABUTECIIN 12/start/212563/
AJIKEHOB
I1 6ota Ne 1.

3 pakThueckas padbota 1 0 1
«IlonyueHnue sTuneHa U



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

W3YyYEHHUE ETO CBOMCTB)

10

11

Aunkanuensl. byraguen-1,3 u
MeTuinoyTaaueH-1,3.
[TonyyeHnne CHHTETUYECKOTO
Kay4dyKa U pe3uHbI

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHM PSI.
ALIETUJIEH — NPOCTEUIIHI
MPEeACTaBUTENb AIKHHOB

Brraucnenus 1o YpaBHCHUIO
XHUMHYECKOH peaKu

12

ApeHbI: OEH30J1 M TOTYOII.
TOKCHYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/47
75/start/150494/

13

14

15

16

17

['eneTrueckas cBs3b
YIIEBOJOPOIOB,

IMpUHAJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

IIpupoaHbIE HCTOYHUKHI
YIJIEBOJOPOIOB: IIPUPOJHBIN
ra3 ¥ NonyTHble He(TAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

IIpupoaHbIE HICTOYHUKHU
YIIIE€BOJOPOAOB: IIPUPOIHBIN
ra3 ¥ onyTHble He(TAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbnas pabota mo
pazneny «YTIIeBOJOPOABD

Hpe,[[CHBHBIe OJHOATOMHBIC

https://resh.edu.ru/subject/lesson/61
48/start/170461/

https://resh.edu.ru/subject/lesson/61
48/start/170461/

https://resh.edu.ru/subject/lesson/47



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

18

19

CIIUPTBL: MCTAHOJI X 3TAHOJI.
Bonopoanas cBsi3b
MHoOroaToMHbI€ CIIUPTHI:
STUJICHIVIMKOJb U TIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOWCTBA, IPUMEHEHHE

69/start/150550/

https://resh.edu.ru/subject/lesson/47

69/start/150550/

https://resh.edu.ru/subject/lesson/57

27/start/150577/

20

21

22

23

Anpaerunst: GopManbaeTU U
areTanabaerua. AIeTod
OIHOOCHOBHBIE TIPEICTIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U YKCYCHAasI

[IpakTuueckas paborta Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

CreapuHOBas U 0OJICMHOBAs

KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBHX KHUCJIOT

https://resh.edu.ru/subject/lesson/47
76/start/150604/

24

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE

https://resh.edu.ru/subject/lesson/59
52/start/150631/

25

26

27

CnoxHble 3¢upbl Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KUCJOT. ['MIpOoIn3 CI0KHBIX
3¢upoB

Kupsl: runponus,
MpUMEHEHHEe, OMOJI0rnYecKast
POJIb )KUPOB

VYrieBoasl: COCTaB,
kinaccupukanus. Baxuneitmme
[IPEACTABUTENHN: TIIIOKO034,

https://resh.edu.ru/subject/lesson/59
52/start/150631/

https://resh.edu.ru/subject/lesson/61
50/start/150687/



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

¢bpyxTO3a, caxaposa

28

Kpaxman u nemironosa kak
MPUPOIHBIE TOTUMEPHI

https://resh.edu.ru/subject/lesson/54

13/start/150714/

29

Konrponbnas padora mo
pazneny
«Kucnoponconepsxariye
OpraHUYeCKUe COCAUHCHUS

30

31

32

33

AMUHBI: METHJIAMHWH M aHUJIUH

AMHHOKHCIIOTHI KaK
aM(pOTepHbIC OPraHUYECKUE
COEIUHEHMUS, UX
OHOJIOrnYecKoe 3HAUECHHE.
Ilerrtuanl

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHHUS

OcCHOBHbBIC TOHATHUS XUMUU

BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

https://resh.edu.ru/subject/lesson/47
43/start/150742/

https://resh.edu.ru/subject/lesson/47
43/start/150742/

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIISIPHBIX
coenuHeHni. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT.
ATOM. DNEKTpOHHAs
KOH(UTypanus aTOMOB

[Tepronnyueckuii 3aKOH 1
Ilepronnueckas cucrema
XHUMHYECKHX dJIEMEHTOB JI.
H. Menneneena, ux CBS3b C
COBPEMEHHOM Teopuen
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH
WU3MEHEHHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB U
UX COCIMHEHHH I10 Tpynnam
U niepruosiaM. 3HaueHue
IIEPUOIUYECKOr0 3aKOHA U
CUCTEMbI XUMHUYECKUX
anemeHToB J[.1.
Menzeneesa B pa3BUTHU

HayK1

KoaudecTBO 9acoB

Bcero

K/pa6orni

Ip/padoTni

[darTa usyyenus

nnaHy

daKry

DJIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/subject/less
on/6479/start/150989/

CTpoeHue BellecTBa.
Xumudeckas CBI3b, €€
BHUIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM
cBs3u. Bogopoanas cBsi3b

https://resh.edu.ru/subject/less

on/5911/start/151053/

BanenTHoCTb.
DIIEKTPOOTPUILIATETBLHOCTb.

https://resh.edu.ru/subject/less

on/6332/start/151021



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/6332/start/151021
https://resh.edu.ru/subject/lesson/6332/start/151021

CTeneHb OKHUCIICHUS.
BemecTBa MOJIEKYISIpPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

[TonsiTHE O TUCTIEPCHBIX
cucremax. IcTuHHBIE U
KOJUIOUJHBIE PACTBOPBIL.
MaccoBas m0J1s BellleCTBa B
pactBope

https://resh.edu.ru/subject/less

on/4939/start/15113

Knaccudukanus u
HOMCHKJIATypa
HEOPTaHUYECKUX
coeMHEeHM. | 'eHeTnueckas
CBSI3b HEOPTaHUIECKHX
BEIIIECTB, Pa3IMYHbBIX
KJIaCCOB

Knaccudukanus
XUMHYECKUX PEAKIUi B
HEOPraHWYECKON 1
OpPraHMYECKON XMMHHU.
3aKOH COXpaHEHMsI MacChl
BELIECTB; 3aKOH COXPAaHEHUS
Y TIPEBPAILCHUS SHEPTUU
IPU XUMHUYECKHUX PEAKIMIX
CkopocTb peaku.
OOpaTtuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/less
on/4938/start/151107/

10

[IpakTuueckas padbora Ne 1.
«BnusHue paznuaHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON peaKLum»

11

SHCKTp OJIMTUYCCKAaA

https://resh.edu.ru/subject/less
on/5912/start/9279



https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/9279
https://resh.edu.ru/subject/lesson/5912/start/9279

nuccoryanus. Iloustue o
BOJIOPOJIHOM IOKa3aTene
(pH) pactBopa. Peakiiuu
HOHHOTO oOMeHa. [ maponu3
OPraHUYECKHUX U
HEOPraHUYECKUX BEIIECTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHEIE
peakmuu. [lonstue 06
3JIEKTPOJIM3E PACILIaBOB U
pacTBOPOB coJiei

https://resh.edu.ru/subject/less

on/3523/start/15116

13

KonTposabnas padbora no
pazneny «Teopetnueckue
OCHOBBI XUMUU

14

Mertamisl, UX MOJOXKSHHUE B
[Iepnoanueckoii cucreme
XUMHYECKHUX 3JIeMEeHTOB /J1.
N. Menaeneesa u
0COOEHHOCTH CTPOCHHUS
aToMoB. O0mue Qundyeckue
CBOICTBa METAJJIOB

https://resh.edu.ru/subject/less

on/3493/start/151213/

15

CnnaBbl METAIIIOB.
DNEKTPOXUMHUUECKUN Psift
HalpsHKEHUH METallIoB

https://resh.edu.ru/subject/less

on/4961/start/151293/

16

XHUMHUYECKHE CBOMCTBA
Ba)KHEHUIITNX METAIIOB
(HaTpWiA, KM, KAJTBITHA,
MarHui, alfOMUHHIN) U UX
COE€IUHEHUI

https://resh.edu.ru/subject/less

on/5814/start/151239/

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJTu U UX

https://resh.edu.ru/subject/less

on/3534/start/151266/



https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

COEIMHEHUN

18

19

XUMHYECKHE CBOMCTBA
LIMHKa, JKejie3a U UX
COCTUHEHUN

[IpakTuueckas padora Ne 2.
"Pemenne
AKCTICPUMEHTAIIbHBIX 3a7a4
o TeMe «MeTame»"

https://resh.edu.ru/subject/less

on/3534/start/151266/

20

21

22

Hewmeramiel, ux monoxeHue
B [lepnonnueckoit cucreme
XHUMHYECKHX dJIEMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aToOMOB

dusnyeckue cBOMCTBA
HEMETaJIOB. AJIJTIOTPOIHS
HEMEeTaJUIOB (Ha IpuUMeEpe
KHCTIOpoJia, cepsl, hocdopa
U YIJIEpOoJIa)

XHUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U X
COE€TUHEHUI

https://resh.edu.ru/subject/less

on/5939/start/151320/

23

XUMHYECKHE CBOWCTBA
azoTa, pocodpa u ux
COCTUHEHUN

https://resh.edu.ru/subject/less
on/5913/start/151347/

24

25

XHUMHYECKUE CBOMCTBA
yriepoJia, KpEMHHUS U UX
COECTMHEHUN
[IpuMeHeHnEe BaKHEUIINX
HEMETAaJUIOB U UX
COECTMHEHUN



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

26

27

O06o06mIcHuE U
cucTeMaTHu3aIys 3HaHuH 110
Teme «HemeTamnsy.
Brrancaenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuuii u
TEPMOXHUMHUYECKHE PACUETHI
[IpakTuueckas padbora Ne 3.
«Pemrenne
AKCIEPUMEHTAIbHBIX 3a]1a4
o Teme "HemeTamabr"»

28

KonTposabnas padbora no
TeMaMm «MeTajuibl» 1
«Hemerauien»y

29

Heoprannueckue u
OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYeCKHe OCHOBaHUS

https://resh.edu.ru/subject/less

on/4960/start/151374/

30

AmodorepHble
HEOPTaHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
I'eneTnueckas CBsI3b
HEOPTraHUYECKHUX U
OpTraHUYECKUX BEIECTB

https://resh.edu.ru/subject/less

on/4960/start/151374/

31

Ponw xumuu B obecrieueHun
9KOJOTHYECKOM,
SHEPreTUYECKOMN U MUILIEBOM
0€30MacHOCTH, Pa3BUTUHU
MEULIUHBI

https://resh.edu.ru/subject/less

on/3504/start/151485/

32

[IpencraBiaenust 06 oOmuUx
HAaYYHBIX ITPpUHOHIIaX

https://resh.edu.ru/subject/less

on/3514/start/151429/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/

MIPOMBILIEHHOT O
MOJTYYEHHS BAKHEUIIINX

BEIIICCTB

33 YenoBek B MUPE BEIICCTB H 1
MaTepUajoB

34 XuMHS ¥ 370pOBbE YEIIOBEKa 1

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
A.M. Papenxnit. Xumns. nnaktuaecknit matepuan 10-11 kn

Mocksa "IIpocssiienue” [Tocobue st yuurens.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/lesson/[[BudmuoTeka LIOK https://m.edsoo.ru



