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MNOACHUTEJIbBHASA 3AIIMCKA

[IporpaMMa MmO XWUMUUM Ha YPOBHE CpeaHEro oobmero o06pa3oBaHUsA
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@eneparymn», TpeOoBaHUI K pe3ysbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B dDeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®enepanyy, peadu3yOIIUX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJNoXkeHUuH «CrpaTteruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oepnepanuu Ha nepuoj 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIMPEAENICHUIO
o011eil crpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHnentyaibHbie mosniokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
COZIepXaHusl, PE3yJIbTaTOB OO0y4YeHHs M TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpTraHM3aIluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIINX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPHhI
Yell0BEeKa, a TakKKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0ydJaroumxcsi Ha YpOBHE CpeHEro oOIIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHs», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEICHbl B
mporpaMme M0 XHMHH C YYETOM CHelM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TPHUPOJBI U B MaT€pUAIbHOU KM3HU OOIIECTBA, a TaKXKe C y4ETOM
o0lmuMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obuiero oopazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK HUTPacT 0CcoOyI poJib B
COBPEMEHHOM LMBUIM3AIMU, B CO3AAaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO MPEJICTABICHUs 00 OKpY)KaloLIEM MHUpPE KaK O €IUHCTBE
IPUPOALI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O00JACTIMU TPUMEHEHUS.

TecHo B3aMMOJIEUCTBYSl C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS cTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaKI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka



CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHAa Ha pEUICHUE
rJI00AbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBA.

B cooTtBercTBUM C OOmMMM LENSIMA U NPUHIMIAMH CPEIHEr0o OOIIero
obOpasoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJaronuxcsi, HEOOXOJIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA, NPOJOJDKEHUS
o0pa30BaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOImass ¥ HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HaHWW 10 HEOPTAaHWYECKOW XUMUU (C BKIIOUYCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa oO0€ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K U3Y4YeHHIO y4eOHOro wmaTepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPENeNIEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMUYECKHX M DIEKTPOHHBIX
NpeCTaBiICHU O CTpoeHuH BemecTB. CBegeHHs 00 H3yyaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COEOUHEHMI. B Kypce OpraHMyecKol XUMHH IOJYYarOT Pa3BUTHE
c(hOopMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[lonx HOBBIM yriom 3peHusi B mnpeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsd M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa30BaHUS
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIias U HeopraHuuecKas
XUMUSD» OOyYaromMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULIUMN,
riy0’ke TMOHATh MCTOPUYECKOE HW3MEHeHHe (YHKIUI STOro 3akoHa — OT
00o001aromIeit 10 0ObICHAIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOWMCTBaX W NPUMEHEHHH, & TAKXKE O XMUMHUYECKHX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomonHsercss B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIIUMHU KYJIbTYPOJIOTHUUECKUNA U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBSI3U XHMHH C



IpYTMMHM HayKaMH{, PAacKpblBalOT €€ pojib B IO3HABATEIbHOW M INPAKTUYECKOU
JESTEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX NPUIIOKEHUN XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUJIs [IONOJHEHUS 3HAHWM, pEIIECHUs MHTEJUIEKTYalbHbIX H
HKCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom copepxkanue yueOHOro
npeaMera «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
dunocodckux uued, TakuX Kak: MaTepuanbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OpPraHMYECKOI0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I103HABAEMOCTb MPHUPOAHBIX SBJICHUN IMyTEM OSKCIEpUMEHTa U
pelieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TakKe NpodeM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOIMIM U MaTEpUaJIOB.

B nmnnane pemeHus 3amad  BOCIMTAaHMS, pa3BUTHUS U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPEIECICHHUIO
CONlep)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaiOT  (HOPMUPOBAHHE
YHHMBEpPCAJIbHBIX Y4YE€OHBIX JAEHCTBUH, HUMEOUMX 0a30BO€ 3HAYEHHE JUIA
pa3IMYHBIX BHUJIOB [JEATENBHOCTH: pELIEHUS Mpo0seM, IOMCKa, aHaiIu3a MU
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIENOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOLIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMHH.

B mnpakTtuke npenopaBaHMs XMMHMM Kak Ha YPOBHE OCHOBHOIO OOLIETO
o0Opa3oBaHMs, TAK U HA YPOBHE CPEHEr0 001ero 00pa3oBaHus, IpU ONpPEIEICHUN
COJlepKaTeIbHOM XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCs (OPMUPOBAHHE OCHOB
XMMHMUYECKON HayKd KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JESATEIIbHOCTH YEJIOBEKa U KaK OJAHOIO M3 KOMIOHEHTOB MHUPOBOM KyibTyphl. C
METOJUYECKOW TOUKHM 3PEHUS] TAKOW IMOJAXOJ K OINpPEAENICHUIO eIl U3y4eHUus
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMHM LIETSIMU W3YYECHHS MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsrOTCS:

- ¢dopMHpOBaHHE CHUCTEMbl XHMHYECKHMX 3HAHMA KaK BaKHEHIIEH
COCTaBJISIIOLLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIe MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAyKHM, YCBOCHHE U MOHUMAHHUE CYIIHOCTH IOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

- (QopMupoBaHME U pa3BUTUE IMPEJICTABICHUA O HAyYHbIX METOAAX
NO3HAHUS BELIECTB M XUMHUYECKUX pEakUud, HEOOXOAUMBIX IS



PUOOPETEHUSI YMEHHI OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX
SBJICHUH, UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUUECKON M MOBCEIHEBHOU
JKU3HH;

- pa3BUTHE YMEHUH U CTIOCOOOB JIESITEILHOCTH, CBI3aHHBIX ¢ HAOIIOIEHUEM
U OOBSICHEHHEM XUMHUYECKOTO DJKCIEPUMEHTA, COOJIIOJCHUEM TIPaBUII
0€301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepkaTenbHas XapaKTepUCTHKA II€JIeH U 3a7a4 U3yYeHUs
peaMeTa B IPOrpamMme 1Mo XUMHH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeromgHs B
NpEeNolaBaHuK  XWMHM B OOJIBIICH  CTETEHW  OTHAETCA  MPEINOYTCHHE
MPAaKTUYECKOH KOMIIOHEHTE CoJiep)KaHusl OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINTYCKHHMKA OO0IIE00pa30oBaTEIbHON OpraHU3aluy, BIAJCIOINIETO He
HA0OpOM 3HaHWU, a (YHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CrocobamMu W
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHUS WX B PEaIbHOU KU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1ad4.

B cBsa3u ¢ ATUM Tpu M3yYCHHHM TMpeaMeTra «XUMHUS» JOMHHHUPYOIIEe
3HaYEHUE MPUOOPETAOT TaKUE 1SN U 3a/1a4, KakK:

amanTamnys 00yJaromuXxcsl K YCIOBUSAM TWHAMUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaMO00pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO IPaMOTHBIX
pellIeHU B KOHKPETHBIX XKU3HEHHBIX CUTYAIIUSAX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCATHLHOE 3HAYCHUE [JIsi Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, MorcKa, aHaiu3a U o0paboTku mHdOpMaInH,
HEOOXOJMMBIX JIJII TPUOOPETCHHS OIbITa JACSATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B IIO3HAHWM XHMHHM, a TakKKe JUIS OIEHKH C IIO3UIUH
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTaHU3M YeJIOBEeKa U IPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTEIJICKTYaJbHBIX U TBOPYECKUX
CITIOCOOHOCTEHN 00YyUaOIIMXCSI: CIIOCOOHOCTH CaMOCTOSTENILHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUH I TIONCKA U aHaJn3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHMDOPMAIIMM XUMUYECKOT'O COJIEPKAHNUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YJAIONTUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWH WU TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaroumxcs yOeKIAEHHOCTH B  T'YMaHUCTUYECKOM
HaIpaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX IpoOJieM
paIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECypCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO



OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TAaKKe MPHOOPETEHHUS OIbITa
UCTIONb30BaHUsl TOJYYCHHBIX 3HAHUHN Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYECKHMH SIBIICHUSIMHU.

B yueOnoMm mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOIN obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD».

OO1ee 9rco 4acoB, OTBENEHHBIX I U3YUCHHS] XUMHH, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPKXAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckol XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€Opus CTPOEHHUS OpPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJ10)KeHUS. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYecKrUX BemecTB. [omonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccupuKaluyd OpraHUYecKuX BelecTB. HomeHkmatypa
OpraHUYECKUX COEIMHEHMM (cucTeMaThueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJICHHE C o0OpasllaMHd OpraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTIMPOBAHUE MOJEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHHE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJKaHBl: COCTaB W CTPOEHHE, TOMOJIOTMUECKM psna. MeraH M 3TaH —
NPOCTEUIINE TPEICTABUTENN AIKAaHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHUI Psii. DTUIEH U MPOMUIECH —
IpoCTeiIlne NPEACTaBUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4yyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIIMIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMUYECKHUE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, THApATALIH,
TOpEHNs ), IOJIyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XMMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U TIPUMEHEHHE. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoOdyuyenue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHMueckas CBSI3b MEXIYy YIVIEBOJOPOAAMH, NPHHAMICKALIMMHU K
Pa3JIMYHBIM KJIACCaM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IOMYyTHBIE
HeTsaHble Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETrOHKa, KPEKUHI (TepMUYECKHH, KaTaquTU4eckuil), nuposu3. [IpoaykTsl
nepepaboTku He()TH, UX IPUMEHEHHE B NMPOMBILUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTaCTMAcC, KaydyKOB W PE3UHBI, KOJUICKLIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTHUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérusble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHus

[IpenenpHple OOHOATOMHBIE CIUPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
(¢usznyeckue M XHUMHUYECKHE CBOMCTBA (pPEaKUUM C aKTUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMH, TOpPEHHUE), MNpPUMEHEHHE. BoJoponHblE CBSI3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaroMHple€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPUH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlUs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpaerunpl U kemouvl. DOpMaNBIAETHA, AalEeTAIbJIETHA: CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBA (pEaKLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyUYECHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HuecKre W XMMUYECKHE CBOMCTBa (CBOICTBa,
oOuye IS Kiacca KMCIOT, peakuus 3TepupuKannn), MoiIydeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mbli1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE AEHCTBHUE.

Crnoxuble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonorunyeckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KiacCU(pHUKanus  YrJIeBoJOB  (MOHO-, JU- H
nosmcaxapuabl). [roko3a — mpocTedmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbl, (U3NYECKHe U XUMHYECKHE CBOWCTBAa (B3aUMOJEHMCTBHE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXACHUE B INPHUPOAE, NPUMEHEHHE,
ounonoruueckas poib. dotocunTe3. PpyKTO3a KAK U30MEP IIIFOKO3BI.




Kpaxman u nemnono3a Kak NpupojHbie nonumepsl. CTpoeHrne Kpaxmana u
Heuroo3bl.  Pu3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUApOJu3,
KauyeCTBEHHAsI pEaKlLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
IpOBEJCHUE, HAOJIIOJECHUE U OINUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: T'OpEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruspoxkcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHUJIA
cepebpa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmajga € HOIOM),
POBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHuyecKkue coequHeHus. Ouzndeckue
U XMMHMYECKHE CBOMCTBA aMUHOKMCIOT (Ha IpuMmepe IimuuHa). buonormueckoe
3HA4YEHHE aMMHOKUCIIOT. [lenTunsl.

benkn Kkak NpUpOIHBIE BBICOKOMOJICKYJISIpDHBIE coenuHEeHMs. llepBruunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ACHATYpallrs, KAYECTBEHHbIE PEaKIIMU Ha OCIKU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
HaOJIIOJICHUE U ONKMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HATYpalus OEJIKOB IpH
HarpeBaHuy, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKy/ISIPHBIE COeIMHEHUSI

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNN, CPEAHSA MOJIECKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
NOJIMMEPU3ALS U MOJUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBPALICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanu3zanyst MeXXnpeIMETHBIX CBA3€H IPU NU3YYEHUU OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIMUX €CTeCTBEHHO-
HAy4YHBIX TOHATHM, TaK W IOHATUH, SABISAIOIIMUXCS CUCTEMHBIMHU JUIsI OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIN (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(PHUKAIMs, MePUOIUIHOCTh, HAOIIOIEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BEIIEeCTBa, (PU3MUECKUE BETUYUHBI U €IUHUIIBI UX U3MEPEHUSI.



buonorus: knerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboToCcUHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKU, YIJICBOJbI, KHUPHI,
bhepMeHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIE MOPOBI, TOJIE3HBIE UCKOTIAeMbIe, TOTLTUBO,
PECYPCHI.

TexHonmorus: mNHIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIHHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPEerapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHnsl 3JIEKTPOHOB MO0 OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOHPUTYPAIUS aTOMOB.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TIPYNNaM M MEPHOJaM.
3Ha4YeHUE MEPUOAUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajUuimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopoanas cBa3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecrBa MOJEKYJISIpHOTO M HEMOJEKYJSIPHOIO  CTPOECHMS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J11 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKAIMX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukamuss XUMHUYECKHMX  peakiuuid B
HEOPraHWYEeCKOM M OPraHnYecKOW XMMHH. 3aKOH COXPAaHEHHs MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iNyHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuMuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.



Dnextposmtryeckas aucconuanus. CunbHbIe U citadbie dyekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCNEpUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB WU MX MPEBPALLCHUI:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XUMUUeckuX 3yeMeHToB J[. 1.
MeHneneeBa», W3ydeHHE MOJENEH KPUCTAUIMUECKHX PEMETOK, HAOIOICHUE |
ONMUCAHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (PA3JIOKEHUE NIEPOKCHIA
BOJIOPOJIa B MPHUCYTCTBUU KaTalM3aTOpPa, OMPENEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOTO OOMeHa),
MIPOBEICHHUE TTPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakTOpoB Ha CKOPOCThH
XUMHUYECKON PEAKIUID.

Pacuérnble 3anaun.

Pacu€tel 1O ypaBHEHUSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IOHATHS «MaccoBas
JTOJISL BELIECTBAY.

Heoprannyeckasi xumms

Hemeramnel. Ilonoxxenue HemetraiuioB B llepuoanueckor  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U HMX  COEAUMHEHMM  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHU ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O0mine gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUN ALl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOWCTBA BAXKHEUILMX METAJUIOB (HATPHil, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUHN.

OO6mue cnocoObl nomyyeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUs BEIIECTB WU MX MPEBPALLCHUI:
U3YYEHHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
DKCIIEPUMEHTANLHBIX 3aj7a4, HAOIOJIEHWEe W ONHCAHHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA AJTIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuéter maccel BemiecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO
U3 BEUIECTB UMEET IPUMECH.



XuMus ¥ KU3Hb

Ponp xumum B oOecnieUeHHH 3KOJIOTMYECKOW, SHEPTETUYECKOW W THINEBOU
0e30MacHOCTH, pa3BUTHH MeAUIHUHBL. [loHsATHE O HAyuHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKHX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEIIECTB.

YenoBek B MHpE BELIECTB W MATEPHUANIOB: BAKHEMIIME CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKUHMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepamHKa,
MaTepualibl IJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
yInoOpeHus.

XuMus M 3I0pOBbE YEJIOBEKA: IPABWJIA HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUS MpernapaToB ObITOBON XUMHU
B [IOBCETHEBHOW KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXINpeAMETHBIX CBSi3ed NpU  HM3yYeHUH OOIIed W
HEOPraHW4YecKor XumMuu B 11 kacce oCylIECTBISIETCS YEPE3 HCIOIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYUHbIX [MOHSATUM, TaK U TOHITHH, SBISIOMIMXCA
CHUCTEMHBIMU JJIsSI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOEHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

@uznka: MaTepusi, SHEPTHS, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIMYMHBI U €IUHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMu4Yeckasi MPOMBIIIIEHHOCTh, METAJUTyPrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKUX MPEnapaToB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPHUAJOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM CpeaHero obmiero o0pa3oBaHus (JTUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauuyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SIBISETCS CUCTEMHO-/IEATEILHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEHEro
o01rero 00pa3oBaHUs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTUA U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX yO€XKIECHUN JTUYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
IIEJIM ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeameTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBHOCTU B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMHi POCCHICKOTO Tpa)KAaHCKOro OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U TMpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMNO3HAHUS, CaMOPa3BUTHsI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroImmxcs.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeAaMeTa «XHUMHs» OTpPaXaroT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEIHON M MPAKTUYECKOW JAESITeIbHOCTU
oOy4aromuxcs 1Mo peaan3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00sS3aHHOCTE,
YBaXXEHUS K 3aKOHY M IIPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATENbHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IuYHbIX BUIOB YUEOHOU NEATEIbHOCTH;



2) IATPUOTHYECKOI0 BOCITUTAHMUS

IEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  SKCHEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YUYE€HBIX U MPAKTUKOB;

MHTEpECa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM U MOCIEIYIOUIEM
aHam3e MHPOPMAIMH O MEPEAOBhIX JOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJIEHUWE M TMOCTYNKH CBOUX TOBApHUIICH C
NO3UIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 37I0poBOro U Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (pU3MyYecKoMy U
NICUXUYECKOMY 3/10POBBIO;

coONroAeHMsT TpaBWJl OE30MacHOTO OOpalleHUs] C BeUIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTU TPaBWI HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUI0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIbHOH TpPACKTOPHH
obOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PAa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00ATBFHOTO XapaKTepa HSKOJOTHYECKUX MpoOJieM, BIMSIHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTH)KEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIU4YMsl Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
NPAaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILIECTBEHHOW MPAKTHKU;

NOHMMaHUA CleuM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHU 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWd MpoOJIeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [ COBPEMEHHOM
LIMBHIM3AIMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100aIbHBIX IPOoOsIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUM
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM >KM3HM KaXJIOTro 4YJEeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOISAIINX B HEM U3MEHEHU, YMEHHUS JieJaTh OOOCHOBAHHbBIE 3aKIFOYEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEIb0 IOJy4YEHHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
pelieHust npoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;



UHTEpeca K 0COOEHHOCTSIM TpyJa B PasIMUHbIX chepax MpodeccruoHaIbHON
JesITeTIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHs Ha
YpOBHE CpeaHET0 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HayuMble A (OPMHUPOBAHHUA  MHPOBO33PEHHUS  OOyUYaIOLIUXCS
MEXTUCIUIUTHHAPHBIE (MEXIIPEIMETHBIE) OOIICHAyYHbIC TIOHSTHS, OTPAKAIOIIHE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IIO3HAHUS,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoIiecc, CUCTeMa, Hay4HbI (PaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHUBEpcallbHble yueOHble NeHCTBHs (II03HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
T'PAaMOTHOCTH H COIIMAILHOW KOMITETEHITUN 00Yy4arOINXCs;
CIIOCOOHOCTh 00y4JaroImXxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBHUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JNeHCTBUSIMM:

1) 6a3oBble JJOrH4YecKue AeCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpENEATh LEIN JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIACCU(PUKAIIMKU BEIIECCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh TMPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIIOUCHHS,;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJICIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJ) »JJIeMEeHTa, XuMmudeckas ¢GopMylia, ypaBHEHHUE XUMHUUYECKOU
peaKkiuu — MpU pEHIeHWH Y4eOHBIX TMO3HABATEIBHBIX W IPAKTHUYECKUX 3ajiad,



IMPUMEHATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS IS BBISBICHHS XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUCCKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUS:

BJIAJI€Th OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUYECKHUX
pEeaKUHnii;

dbopMyIMpOBaTh MEJN U 33/1a41 UCCIICIOBAHMS, HCIIOJIb30BaTh MIOCTABIICHHBIE
U CaMOCTOSATEIBLHO C(OPMYJIMPOBAHHBIC BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI Ui (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYK/ICHUN;

BIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YYCHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOATh 33 XOIO0OM
mpolrecca, CaMOCTOSITEIIBHO IPOTHO3HPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O TIPOJICITAHHOM paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIASAOBATCIbCKOM HM  MPOEKTHOMH
NEATEILHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3aJad, NPUMCHCHHUIO Pa3InIHBIX
METO0B MO3HAHHS.

3) padoTa ¢ nHpopmanmeii:

OPHUCHTHPOBAThCSA B Pa3IWYHBIX HCTOYHMKAX uWH(opManuu (Hay4IHO-
TOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCP)KaHMSI, CIPABOYHBIC ITOCOOWS,
pecypcbl HTEpHETa), aHaMU3UpOBaTh WH(POPMAIIMIO PA3NTHYHBIX BUAOB U (HOpM
MIPEICTABIICHHUS, KPUTUYECKH OIICHUBATh eé JI0OCTOBEPHOCTh n
HEMTPOTUBOPEUHBOCTH;

(bOpMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIC METOJIBI MPU TOWCKE U
oToope wuHbOpMaIMKM, HEOOXOIUMOM JUIsi BBIMOJHEHHS Y4YeOHBIX 3ajad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAJIbHYHO  GOpMy  MpeACTaBICHUS
uHpopMaru (cxemsl, rpaduKu, AUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIP30BaTh HAYYHBIA SI3bIK B KAyeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uWH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTEeMaTHYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCITOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HAaTJISHOCTH.

OByajieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOI TeMbI B XOJIE€ AHAJIOTA W/UITN
JUCKYCCHUHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEJILHO BBIMIOJHEHUS MTPEIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JCSATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJTHEHUN
XUMHUYECKOTO JKCIEPHUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB



U3y4aeMbIX BEILIECTB, peau3alii yueOHOro MpoekTa U (OpMyITUpOBaTh BBHIBOJIBI
[0 pe3ysbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTJIACOBAHMS MO3MLMH B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OBi1ajeHHe YHUBEPCAJbHBIMHU PeryasiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTD, Omnpenessist e€ Mead W 3aJayd, KOHTPOJIUPOBATb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii  aJrOpUTM JEHCTBUH IpH
BBIMIOJTHEHUH Y4YEeOHBIX UM HCCIEIOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM TMONY4YeHHS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH JESTEIHbHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «Opranuyeckas XuMUS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh  MPEJACTABJICHUN O XUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpA, POJM XHMUUW B TIO3HAHUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJI peIIeHUs IPAKTUUECKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOJTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONIUE TOHSITUS (XMUMHYECKUM AJIEMEHT, aToM, OJJIEKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATETLHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIINa,
paauKal, U30MEPUsl, U30MEPBI, TOMOJIOTHYECKUN PSl, TOMOJIOTH, YTIIEBOAOPO/IbI,
KUCJIOPOJI U a30TCOAEPkaIlMe COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COSIUHEHMUSI); TEOPUH M 3aKOHBI (TEOPHs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU S3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JIeKAIUE B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
SABJICHUHN, (PaKTONOTUUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYECHUU H
0€30MacCHOM HCIOJIb30BAHUM BaKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHH BBIABIIATh XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NPHU
OINMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTAaHUYECKUX COCIMHECHUN;

c(hOPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
COCTAaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)



bopMya OpraHMYeCKMX BEUIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OpPraHMYECKHUX BEIIECTB IO HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuM (YrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKalllue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiatrype (IUPAC), a takke NpUBOAWTH TpHUBHAJIbHBIE
Ha3BaHMS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, AalleTHUJICH,
STWJICHTJINKOb, THIEpUH, (eHoN, (HOopManbIeTH, aleTalbIeTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs! KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHMYECKUX COEANMHEHUX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BELIEeCTB (METaH, ATaH, JTWJIEH, MPOIMHIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmnepuH, (EeHoJ, aleTanbJeTh]l, MypaBbUHAsT U YKCyCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAs KHCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX DPEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHUKHU YTII€BOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEepadOTKH U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU NPU W3YYEHHUH BEUIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MepEeHue, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIa MOJb30BAHUS XUMUYECKON
NOCYJIOM M J1abopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMHA B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKHUX OMbBITOB;



c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOIHATH XUMHUYECKUUN
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTAaHMYECKUX BEIECTB MPU HArpeBaHUU, MOJyUYEeHUE
TWJIIEHA M W3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKUUU OPraHUuYeCKHX
BEIIECTB, JCHATypalus OEIKOB NMpHU HArpeBaHUU, LIBETHHIE peakiuu OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH O€30MacHOCTH TMpU OOpalleHUuH C
BEIIECTBAMU M J1AOOPATOPHBIM O0OPYJOBAaHUEM, NIPEACTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYIHMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBA MacCOBOM
uHopmaru, UHTepHeT 1 a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOdoAaTh  MpaBWia  AKOJIOTHYECKH
1eJ1eCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEJIX
COXpAHEHUsI CBOErO 3J0pPOBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATH
OMAacHOCTh BO3JICUCTBHUS HA >KUBbIE OPraHU3MBbI OINPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica nokaszatenst [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TPENOTBpAIlCHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKa;

JUIsl 00y4aromuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaIOlUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyi.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUs Kypca «OOmass m HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(OOPMUPOBAHHOCTh  MPEJICTABICHUN: O XHWMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUUA B TIO3HAHUU SIBJICHUU
npupoAsl, B (OPMUPOBAHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MMPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U MPUPOJTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUNA SJIEMEHT, aToM, M30ToM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XMMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TANBl XUMHUYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUMANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peakiuy, XUMHUYECKOE€ DPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJIMUTUYECKONW AMCCOUMALMM, Nepuoanueckud 3akoH [. M. Menpneneesa,



3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHWMHH,
MHUPOBO33PEHYECKHUE 3HAHUS, JIEKALIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (aKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYeHUH U O€30MMaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U PAKTUYECKOMN ESITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMHCAaHNUU HEOPTAHWYECKUX BEILIECTB M MX MPEBPAICHU;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
cocTaBieHus (HOopMyn BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEAKLUM,
cucteMatuyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BellecTB (YrapHbli ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAS U3BECTh, MUTHEBASI COMIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEENSITh BAICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIGHTHAs, MOHHAsA, METaJUIMUecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THUII
KPUCTAITMUYECKON PEHIETKH KOHKPETHOTO BEIeCcTBa (aToOMHasi, MOJIEKYJspHasd,
MOHHas, METAJUTMUECKast), XapaKTep Cpelbl B BOJHBIX PacCTBOPAaX HEOPTraHUUECKHX
COCTUHECHMU;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO MX COCTaBYy K OMNpEeAENEHHOMY KIaccy/Tpyrie
COEIMHEHUH (MPOCTHIE BELIECTBA — METAUIBI MU HEMETAJUIbl, OKCU/IbI, OCHOBAHHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUABI, COJH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB 1—4 mnepuonoB Ilepuoandeckoil cuctembl
xumudeckux sneMeHtoB JI. WM. MenneneeBa, uCHolyib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCAMHEHUM
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XUMUYECKUX 3y1emMeHToB [I. U.
Menpeneena;

cOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHYECKHE CBOICTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHBIX  KJIACCOB,
NOJITBEPXKJIATh CYIECTBOBAHME TE€HETHYECKOW CBSI3U MEXKAY HEOPraHWYECKUMU
BEIIECTBAMH C TTOMOIIbIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKIX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IMYHBIM MpPU3HAKAM (YKCIY M COCTaBYy pPEArMpyIOIIMX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHWCJICHUS DJIEMEHTOB, 00paTMMOCTH
pEeaKklH, YYaCTHIO KaTaau3aTropa);



c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMM pa3InyHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

chOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, PACIO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

cOpPMUPOBAHHOCTh ~YMEHHM  pacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBbHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaAKLHN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTU XUMUYECKON
peaKkiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aercteus (mpunuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUECKHE IPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILEHUH Ta30B
IpU XMMHUYECKUX PEaKIUSAX, MAacChl BEIIECTBA WK 00bEMA ra30B MO0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOUIUX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (dexTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMiia MOJb30BaHUS XUMUUYECKON
NOCYJIO M J1abopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OTIBITOB,;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIIOITHATH XUMHUYECKUUN
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHUIA BOJAOPOAA B MPUCYTCTBUM KaTalaU3aTopa,
OMpeNeJeHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PAa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAIlEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYAOBAaHUEM,
NOPEICTaBIsATh PE3yJIbTaThl XUMHUYECKOIO J3KCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl U (OPMYyTUPOBATH BHIBOJBI HAa OCHOBE
ATHUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
KOMMYHUKaIru, IHTepHeT u ApyTHx);

chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JeCO00pa3HOro TMOBEICHUS B OBITY M TPYIOBOM JEITEILHOCTH B IEJIX



COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOWIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHsTh Ha mnpumMepax crnocoObl YMEHBIICHHUS WU
MPEIOTBPALIEHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JIs. O0y4YaroUMXCsi ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL  CIENBIX W CHA0OBUISIIUX OOYYaIOIMIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsI padoThI
pecypcsl
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHSI OPIrAaHUYECKUX COEUHEHNN A 3 butaorexa
) p p A ’ IHOK https://myschool.edu.ru/
M. bytneposa
Hroro no pazgeny 3

Peanm3zanus mporpaMMbl BOCTIUTAHHS

- IEHHOCTHOE OTHONIICHUE K HCTOPUYECKOMY M HAyYHOMY HACJICIIHIO OTCUECCTBEHHOW XHUMHU;

- YBaXEHHE K MpoIleccy TBOPYECTBA B 00JACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHS] XMMHHU, OCO3HAHUE TOTO, YTO JAOCTHXKEHHS
HAayKH CCTb pC3YyJbTAT JJIUTCIbHBIX Ha6HIOI[eHPII>'I, KPOMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOSIHHOI'O Tpyda y‘-IéHI:IX 1 IPAKTUKOB;

- CITOCOOHOCTH CAaMOCTOSITEIIEHO UCTIOIh30BATh XUMUYECKUE 3HAHUS [T PEIICHHUS IPOOJIeM B PeabHbBIX KU3HEHHBIX CHTYaIUsX;

- HHTEPEC K MO3HAHHIO U UCCIIEIOBATEIIHCKON ACSITEITbHOCTH;

- TOTOBHOCTh U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAaHHUIO M CaMOOOpa30BaHUIO, K aKTHBHOMY TOJYyYEHHIO HOBBIX 3HAHUHU IO
XHUMHHU B COOTBETCTBUH C ) KU3HCHHBIMHU HOTpGGHOCTHMI/I;

- WCIIOJIb30BaTh HAYYHBIA SI3BIK B KayeCTBE CPEICTBa IMPH paboOTe C XUMHUYECKOW HH(OpMAIMei: MPUMEHATh MEXKIIPEIMETHBIC
(bu3mveckue 1 MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYpPBI, HOMEHKIATYPY

Pa3nen 2. YraeBonopoabt

2.1 IIpenenpHbIE YIIIEBOAOPOILI — aJIKaHBI 2 buGmioreia
’ pea yr A0poa IIOK https://myschool.edu.ru/
HenpenenbHbie yrieBoaoOpOIbl: aJKEHBI, Bubnuoreka
2.2 6 1
aJIKaJMeHbl, aTKUHBI LIOK https://myschool.edu.ru/
2.3 ApomaTtHdecKue yrieBoI0pO Ikl 2 buGmmoreia
’ p yr AOpOa IIOK https://myschool.edu.ru/
[IpupoaHbie ICTOYHUKH YTIIEBOJOPOJIOB U Bubnuoreka
2.4 3 1
ux nepepaboTka LOK https://myschool.edu.ru/
Uroro no pazgeny 13




Peanusanus mporpaMMbl BOCIHTAHHS:

- ©CTECTBEHHO-HAYYHOH TIPAMOTHOCTH: ITIOHMMAaHHE CYINIHOCTH METOJOB IO3HAHMS, HCIONB3YyEeMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIOJIB30BATh IIOJTydaeMble 3HAHUS Ul aHaidu3a M OOBSICHEHHS SIBICHHN OKpYXKAIOIIETO MHpa M MPOHCXOAAIMINX B HEM
U3MEHEHUH, yMEHHE JenaTb OOOCHOBAHHBIC 3aKITIOUEHHs HAa OCHOBE HAayYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENBI0 TOJTYyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CAMOCTOSTENIFHO MCIIOIb30BAaTh XMMUUECKHE 3HAHUS IS PELICHUS TPOOJIeM B peaIbHBIX JKU3HEHHBIX CUTYALUsX;

- aKTHBHOE HETPHATHE JEHCTBHUIl, MPUHOCAIINX BpEI OKpPY’KAroOIeH NMPUPOIHON cpelie, yMEHHE MPOrHO3MPOBATH HEOIATONPHUSTHBIC
HKOJIOTUYECKHUE MOCIICACTBUS PEANPHHUMAEMBIX IEHCTBUI U MTPEeI0TBpAILATh UX;

- TOTOBHOCTb K COBMECTHOH TBOpPYECKOH NEATENbHOCTH MpPHU CO3JAaHMM y4eOHBIX NMPOEKTOB, PEUICHHE YYEOHBIX M MO3HABATEIbHBIX
3a/1a4, BBIOJTHEHHE XUMHUECKUX SKCIEPUMEHTOB,;

- WCHOJB30BaTh HAYYHBIH S3BIK B KAauyeCTBE CPEACTBA NMpH paboTe ¢ XUMHYECKOH HH(pOpPMAIMeH: MPUMEHATh MEXIPEeIMETHBIC
(pusnueckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBHATYpPbI, HOMEHKIIATYPY

Paznea 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust

bubnmoreka
3.1 Crnprs1. Genon 3 IIOK https://myschool.edu.ru/
39 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1 Bubnuotexa
) CioxHbIe 3()UpBI ITOK https://myschool.edu.ru/
bubnunoreka
3.3 YrieBoze! 3 1 HOK https://myschool.edu.ru/
Hroro no pasneny 13

Peanuszanus nporpaMmsl BOCIIUTAHHUSA

- MOHUMaHHUE CHenU(PUKN XUMHUH KaK HayKH, OCO3HaHHE €€ Pod B (POPMUPOBAHUU PALMOHAIBHOTO HAyYHOI'O MBIIUICHHS, CO3/laHHUE
LIEJIOCTHOT'O TPEACTaBIECHUS 00 OKPYKAIOLIEM MHUpE KaK O €IMHCTBE MPHPOJbI M YEIOBEKa, B MO3HAHUU NMPHPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnH MpodIeM COXpPaHEHUS PUPOJTHOTO PABHOBECHS;

- aKTUBHOE HENPUATHE NEHCTBHM, MPUHOCSIIINX BpPEA OKPYXAroIled MpUPOJHON cpele, yMEHHE NMPOrHO3UPOBATh HEOIAromnpHusITHhIE
9KOJIOTMYECKHE MTOCIEACTBYS NIPEAIPUHUMAEMBIX NEUCTBUN U IPEJOTBPALIATh UX;

- TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATENBbHOCTH IPHU CO3JaHMM y4eOHBIX NMPOEKTOB, PELICHHE YYEOHBIX M MO3HABATEIbHBIX
3a/1a4, BBIIIOJJHEHNE XUMUYECKUX SKCIIEPUMEHTOB;

- HCIIOJIb30BaTh HAYYHBIM SI3bIK B KadeCTBE CpPEICTBAa IMpH paboTe C XUMHUECKOW HH(OpMAIMei: NMPUMEHATh MEXKIIPEIMETHbIC
(bu3mveckne 1 MaTeMaTHUYECKNUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYPBI, HOMEHKJIATYPY

Pa3nes 4. A3oTcoaepskanue opraHi4ecKue coeJHHeHHUA

Bubnuoreka

4.1 AMuHBI. AMHHOKHCIIOTEL. benku 3 1OK https:/myschool.edu.ru/




Hroro no pazgeny 3

Peanm3zanus mporpaMMbl BOCTIUTAHHS

- YBaXEHHE K MPOIECCY TBOPYECTBA B 00JACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHHS] XMMHUHU, OCO3HAHUS TOTO, YTO JAOCTHKCHHS
HAYKHU €CTh Pe3yJbTaT AJIUTEIbHBIX HAOII0ACHU, KPOIIOTIUBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, IOCTOSTHHOTO TPYyAa YUEHBIX U MIPAKTUKOB;

- HaJIMYUE Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHS, YKOJIOTUIECKOM KYIbTYPHI, OTBITA IESTSIFHOCTH IKOJOTHUECKOW HATIPABICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS MMH B TO3HABATEIBHON, KOMMYHUKATUBHOW W COIMAJIbHON TPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
IPOTUBOCTOSATH HJICOJIOTHH XeMO(POOHH;

- HCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEACTBAa IMpH paboTe C XUMHUECKOW HH(OpMAIuei: NMPUMEHATh MEXIIPEIMETHbIC
(bu3mveckne 1 MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYPBI, HOMEHKJIATYPY

Pa3pnen S. BeicOkOMOJIEKY IS pHbIE COCAUHEHUSA

Bubnuoreka

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1OK https://myschool.edu.ru/

Hroro no pazneny 2

Peanuzanus nporpamMmsl BOCIIATAHHUS:

- YBaXXCHHME K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUM W MPAKTUYECKOTO NMPUMEHEHHUS XMMHUU, OCO3HAHHS TOTO, YTO JAOCTH)KCHUS
HAYKH €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIOICHUH, KPOTIOTINBBIX SKCTIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO TPYy/Ia YYEHBIX U MPAKTUKOB;

- CIMIOCOOHOCTH CaMOCTOSITEIPHO UCTIOIB30BATh XUMUYCCKUE 3HAHUS ISl PELICHHS TPOOIIEM B pEaTbHBIX JKU3HEHHBIX CUTYAIUsX;

- aKTUBHOE HEIpUSTHE NEUCTBUMN, MPUHOCALINX BpPE OKpYXarollel MpUpPOIHON cpele, yMEHHE MPOTHO3UPOBATh HEOIAronpusTHbIE
3KOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U TPEAOTBPAILATh UX;

- TOTOBHOCTh K COBMECTHOW TBOPYECKOW IESATEILHOCTH MPHU CO3MAHMH YUEOHBIX MPOEKTOB, PEUICHHE YYeOHBIX M MO3HABATEIBHBIX
3a/1a4, BBIMOJIHEHUE XUMUYECKUX IKCIIEPUMEHTOB;

- UHTEpeC K MPaKTUYECKOMY M3y4YeHHIO Ipodeccuil pa3IMiyHOro pojaa, B TOM YHCIIE Ha OCHOBE MPUMEHEHUs MPEeIMETHBIX 3HAHHUM IO
XUMUU

Bubnuoreka

OBH_[EE KOJIMYECTBO HACOB I10 TTPOTPAMME 34 2 2 [HOK https://myschool.edu.ru/




11 KITACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undgposbie)
Ne n/m Konrpoabusie Ilpakruyeckune
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckasi cHCTEMa XUMUUYCCKHX 3 bubanorera
’ PHOA LOK https://myschool.edu.ru/
anemenToB 1. 1. MenaeneeBa
Crpoenue BemecTBa. MHOrooOpasue Bu6nuoreka
1.2 4
BEILLECTB IIOK https://myschool.edu.ru/
1.3 XUMUYeCKHe peaKIuu 6 1 1 bubamotexa
) peaxn IIOK https://myschool.edu.ru/
Hroro no pasneny 13

Peanuzanus nporpaMmbl BOCIIUTAHUSA:

- IICHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

- YBaXECHHE K TPOIECCY TBOPYECTBA B OOJIACTU TEOPUH M MPAKTUYECKOTO MPUMEHEHHUS XWMUHU, OCO3HAHHE TOTO, YTO TOCTHIKEHUS
HAYKH €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIOICHUH, KPOTIOTIMBBIX SKCTICPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO TPYy/Ia YYEHBIX U MPAKTUKOB;

- TOTOBHOCTbh M CIIOCOOHOCTH K HEIMpPEpPHIBHOMY OOpPa30BaHHUIO M CaMOOOPA30BaHMIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHHM IO

XHUMHUHU B COOTBETCTBHUH C ) KU3HCHHBIMU HOTpe6HOCT5{MI/I;

- WCIIONB30BaTh HAay4YHBIA S3bIK B KaueCTBE CpPEACTBAa HpU paboTe ¢ XUMHUYECKOH HMH(pOpMaIMei: MPUMEHSATh MEXIpPeIMETHBIC
(pusmueckue 1 MaTeMaTHUECKUE) 3HAKH U CUMBOJIBI, (hOpMyIibl, aO0peBUaTypbl, HOMEHKIIATYPY;
- UCTIOJIB30BATh M IPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH

Pa3nes 2. Heoprannueckasi XuMust

Bubnuorexa

2.1 Mertansl 6 1 LIOK https://myschool.edu.ru/
bubnuoreka

2.2 Hemerasst 9 1 1 LTOK https://myschool.edu.ru/




)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKHUX ) bubnuoreka
' BEIIIECTB IIOK https://myschool.edu.ru/
Wroro no pazneny 17

Peannsanus nmporpaMmel BOCIIMTaHUS:
- TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JEATENILHOCTH IPHU CO3JaHUU Y4E€OHBIX IPOEKTOB, pEIICHHE Y4eOHBIX M MO3HABATEIbHBIX
3aJa4, BBINOJHECHUE XUMUYECKUX YKCIIEPUMEHTOB;
- TOTOBHOCTh K COBMECTHOW TBOPYECKOH IESATEIBHOCTH MPHU CO3MaHUM yYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATEIbHBIX
3a/1a4, BHIIIOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB

Pa3zgen 3. XuMus u ';KU3HL

Bubnuorexa

3.1 KHMHS 1 HHSHE 4 LOK https://myschool.edu.ru/

Hroro no pazneny 4

Peanusanus nporpaMmsl BOCIIMTAHHUSA

- UHTepeC K MPaKTUUYECKOMY M3Y4EHHUIO Mpodeccuil pasinyHoro poaa, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUN 110
XUMWH;

- MOHUMaHHe cnenu(UKU XUMHUHM KaK HAyKH, OCO3HaHUE €€ posii B (POPMUPOBAHMH PALMOHATIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/JaHHE
IIEJIOCTHOTO TIPE/ICTaBICHUSI 00 OKpYXKarolleM MHUpPE KaK O €JHMHCTBE NMPUPOIBl U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnH pobIeM COXPAHEHUS IPUPOJIHOTO PAaBHOBECHS;

- yOexx1€HHOCTh B 0CO00M 3HAUMMOCTH XUMHHM AJIS1 COBPEMEHHON LMBUIM3ALMU: B €€ TYMaHUCTHUYECKON HANPaBIEHHOCTH U Ba)KHOU
POJIH B CO3/1aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPbI, PEIICHUH ITI00ATbHBIX MPO0IeM YyCTOWYHBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOH,
HHEPIreTUUECKOM, MUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTHM MEIUIMHBI, OOECHEYEHUH YCIOBHHM YCHEIIHOTOo TpyAa M
9KOJIOTHYECKH KOMGOPTHON KU3HH KaXJA0T0 YjeHa OOIIECTBA;

- AKTMBHOE HENpHsTHE ACUCTBUM, NPUHOCIIIUX Bpel OKPY)KAIOLIeH NMPUPOIHON cpelle, YMEHHE ITPOrHO3UPOBATh HEOIAronpusTHbIE
IKOJIOTMUYECKUE TIOCIEACTBUS IPEATNIPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Kontpoabnbie  IIpakTuueckue
n/n Bcero H3YYeHHs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 IIpenmer opraHn4ecKod XUMuUH, €€ 1 Bubnnoreka
BO3HUKHOBEHUE, PA3BUTHUE U 3HAYCHUE LIOK https://myschool.edu.ru/
) Teopus cTpoeHUs] OPraHUYECKUX COCTMHEHUN | Bu6nuoteka
A. M. BytnepoBa, €€ OCHOBHBIE I10JIOKEHUS LOK https://myschool.edu.ru/
[IpencraBienue o knaccuuKanuu
3 OpTraHNYCCKUX BCIICCTB. HOMeHKHaTypa 1 Bbubnunoreka
(cucTemaTudeckas) U TPUBUAJIbHBIC HA3BAHUS [OK https://myschool.edu.ru/
OpraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUMN 1 Bubnunorexa
pan IIOK https://myschool.edu.ru/
5 MertaH U 3TaH — NPOCTEUILINE TPEACTABUTEIN 1 Bubnuoteka
AJIKAHOB IIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 bubmuoreia
) ™ ’ LIOK https://myschool.edu.ru/
7 OTWJIEH U MPONUJIEH — MPOCTEUIINE 1 Bubnunorexa
MIPEICTABUTENH AJIKCHOB IIOK https://myschool.edu.ru/
2 [Ipaxruueckas padora Ne 1. «ITonyuenue 1 1 Bu6nuoreka
JTUJICHA U U3YYEHUE €I0 CBOUCTBY LOK https://myschool.edu.ru/
Ankanuensl. byraauen-1,3 u metunOyraaneH-
9 1,3. ITomyueHre CHHTETUYECKOTO Ka au 1 bubmuoreia
T ya yayK LIOK https://myschool.edu.ru/
pEe3UHBI
AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKHM psAll. ALETUIIEH 1 bubmuoreia
. N PAL. ALl IIOK https://myschool.edu.ru/
POCTEUIINN TPEACTABUTEND ATKUHOB




Brrunciienust no ypaBHEHUIO XUMHUYECKOM

Bubnuorexa

1 peaknnn IIOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTh apeHOB bubmuoreia
b ) Yo p IIOK https://myschool.edu.ru/
13 I'eneTnueckas cBsi3b yrieBOJOPOIOB, Bu6nuoreka
MPUHAJICKANINX K Pa3IHYHBIM KJIaccaM LIOK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
14 MIPUPOIHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3bl bubmnorera
PHPOZ "yT > IIOK https://myschool.edu.ru/
HE(Th U MPOAYKTHI € mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3bl bubanorera
PHpOZ "yT ’ LOK https://myschool.edu.ru/
He(Th ¥ MPOAYKTHI €€ epepadOTKH
16 KonTponpHas paboTa no pazueny BubnnoTeka
«YTIIEBOIOPOIBI» IIOK https://myschool.edu.ru/
17 [IpenenbHbIe OAHOATOMHBIE CHUPTHI: METAHOMI U Bu6nuoteka
3TaHoj. BogopoaHas cBs3b OK https://myschool.edu.ru/
18 MHOroaToMHbIE CIUPTHI: ITUICHTIUKOIb U Bubnuoteka
I EPUH IIOK https://myschool.edu.ru/
19 DeHOI: CTPOCHHE MOJIEKYIIBI, PU3NIECKUE U Bu6nuoteka
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE HOK https://myschool.edu.ru/
20 Anbaeruabl: GopManIbAeTUA U alleTaIbIeTHI. Bu6nuoteka
AueroH IIOK https://myschool.edu.ru/
)1 OaHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE Bubnuoteka
KUCJIOTBI: MypaBbUHAA U YKCYCHAS LIOK https://myschool.edu.ru/
2 [Ipaxtuueckas padora Ne 2. «CBoiicTBa Bubnnoreka
pacTBOpa YKCYCHOM KUCIOTBD) LOK https://myschool.edu.ru/
7 CreaprHOBas U OJIEMHOBAs! KUCIIOTHI, KaK Bubnuoteka
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT LOK https://myschool.edu.ru/
24 MBp11a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, Bubnuoteka
HUX MOIOIEE NEeHCTBHE LIOK https://myschool.edu.ru/
25 CrnoxHble 3(pUpHl KaK TPOU3BOTHBIC Bubnuoreka




KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIOKHBIX
3¢hupoB

HOK https://myschool.edu.ru/

JKupbr: Tunponus, npuMeHeHne, ONOJIOTHYEeCKast Bubnuorexa
26 1
POJIb XKUPOB HOK https://myschool.edu.ru/
YrneBoabl: cocTaB, KilacCUpUKAIHSL.
27 Bakneimme npeacTaBuTeIN: TII0K03a 1 bubmmorexa
pea ’ i IIOK https://myschool.edu.ru/
dpykTO3a, caxapos3a
28 KanMaJ'I 1 OCJIJII0J103a KaK IPUPOJHBIC 1 Bbubnuorexa
HOJIUMEPBI OK https://myschool.edu.ru/
KoHTposbHast pabota 1mo pazaery
29 «Kucnopoacoaep:kaiue opraHndecKre 1 bubmnorera
POACOACPKALL p IIOK https://myschool.edu.ru/
COCJIMHCHMS
30 AMMHBI: METHJIAMHUH M aHUJIUH 1 bubamotera
) IIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
31 OpraHUYECKHE COSTUHEHNS, NX OMOJIOTMYECKOE 1 bubmmorexa
p A > IIOK https://myschool.edu.ru/
3HaueHue. IlenTumnl
1 benku kak npupoHbIE BBICOKOMOJIEKYJISIPHBIC 1 Bubnuorexa
COCIUHECHUS IIOK https://myschool.edu.ru/
OCHOBHBIE TTIOHATHS XUMHHU bubnuorexa
33 . 1
BBICOKOMOJIEKYIIIPHBIX COCTHHEHUI HOK https://myschool.edu.ru/
OCHOBHBIEC METOJIBI CHHTE3a
34 BBICOKOMOJICKYIISIPHBIX COCIMHEHHUN 1 bubamotera
yap A ) IIOK https://myschool.edu.ru/
[ImacTmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcebi
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 Bubnunorexa
KOH(l)I/IpraHI/IH aATOMOB IIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leproanueckas
cucTeMa XuMH4ecKkux 3iaeMeHToB /1. W. Bubnuorexa
2 . . 1 )
Mengeneesa, X CBSI3b C COBPEMEHHOM Te€OpUEit LIOK https://myschool.edu.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COSIUHCHHUH 110
3 TpyImaM 1 neprogamM. 3HaueHHe 1 bubamotexa
pyn PHONAM. HOK https://myschool.edu.ru/
MEPUONYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX
sneMmeHToB /.M. MenneneeBa B pa3BUTUU HAYKU
Crpoenue BeliecTBa. XMMHUECKasi CBA3b, €€
4 BHJbI; MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM 1 bubamotexa
ABL, p IIOK https://myschool.edu.ru/
cBsi3u. BogopoaHas cBsizb
BasieHTHOCTB. DJIEKTPOOTPULIATENHHOCTb.
5 CreneHb OKHCIeHHUA. BelllecTBa MOJIEKYIISIPHOTO 1 bubamorera
- Bell yp IIOK https://myschool.edu.ru/
Y HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsaTue o nucnepcHbIX cucteMax. VICTUHHBIE 1
6 KOJIJIOMJIHEIC pacTBOPEI. MaccoBas q07s 1 bubanorera
A p PhL. a IIOK https://myschool.edu.ru/
BEILIECTBA B PaCTBOPE
Knaccudukamnmst 1 HOMEHKIaTypa
7 HEOPraHUYECKUX CoeNMHEHUM. [ eneTnueckas 1 Bubnuorexa

CBA3b HCOPIraHUYCCKUX BCUICCTB, PA3JINYIHBIX
KJI1aCCOB

IIOK https://myschool.edu.ru/




Knaccudukanmst XuMruuecKux peakiuii B
HEOPraHWYECKOW U OpraHUYeCKON XMMHUU. 3aKOH

Bubnuorexa

8 COXPAHEHHUs MacChl BEIECTB; 3aKOH COXPaHEHUs
p m ’ p IIOK https://myschool.edu.ru/
Y IIPEBPAILCHHS SHEPTUU IPU XUMHUYECKHUX
peaKusax
9 Ckopoctb peakiiuu. OOpaTUMBbIC PEAKIIHH. Bubnunorexa
XUMHUYECKOE paBHOBECHUE LIOK https://myschool.edu.ru/
[Ipaxruueckas padora Ne 1. «Bnusiaue
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM butmiorexa
p p p IIOK https://myschool.edu.ru/
peakimm»
DnekTponuTHdeckas auccouuanus. [lonarue o
1 BOZIOpOAHOM Moka3zatene (pH) pactBopa. Bubnuoreka
Peaxiuu nonnoro oomena. I'maposnus HOK https://myschool.edu.ru/
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.
12 [Tonsitue 06 3MEKTpoIK3€E PacIyiaBOB U bubmuoreia
. p p IIOK https://myschool.edu.ru/
pacTBOpOB coneit
13 KOHTpOJILHaH pa60Ta 110 pasacity Bbubnuorexa
«TeopeTnueckre OCHOBBI XUMUW IIOK https://myschool.edu.ru/
Meramibl, ux nosnoxenue B [lepuoanueckoit
14 CHCTEME XUMHUYECKUX djieMeHTOB /I, 1. Bubnuoreka
MeHnneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB. LOK https://myschool.edu.ru/
OO6mue ¢puznueckre CBONCTBa METaJIOB
15 CmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN PSiJT Bubnnoreka
HaHpH)KeHI/Iﬁ METAJLIOB IIOK https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA BAKHEUILINX METAJIIOB
16 (HaTpWiA, KN, KaJbIMH, MAarHUH, aTIOMUHHN) U bubmmorera
puH, N e, i IIOK https://myschool.edu.ru/
WX COEIMHEHUN
17 XUMHUYECKUE CBOMCTBA XpoOMa, MEJIU U UX Bubnunorexa

COEIUHEHUN

HOK https://myschool.edu.ru/




XuMHU4YecKre CBOMCTBA IIUHKA, JKeJe3a U UX

Bubnuorexa

18
COECUHEHUN LIOK https://myschool.edu.ru/
[Ipaxtuueckas padora Ne 2. "Pemenune
19 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME bubmmoreia
p a OK https://myschool.edu.ru/
M n
«MeTtasb»
Hewmetamibl, ux nonoxxenue B [leprnonnueckoi
20 CHUCTeME XMMUYeCcKuX anemeHToB [[. 1 buGanorexa
T IIOK https://myschool.edu.ru/
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®u3nyYecKre CBOMCTBA HEMETAIUIOB. AJTOTPOMUS
21 HEMETaJUIOB (Ha MPUMEPE KUCTIOPOaa, CePhI bubmnorera
docd p ) p poZa, Cepel, IIOK https://myschool.edu.ru/
ocopa u yraepoaa
” XUMHUYECKUE CBOKWCTBA IaJION€HOB, CEPHI U UX Bubnuorexa
COEIUHEHUN LIOK https://myschool.edu.ru/
7 XUMHYEeCKue CBOWCTBA a30Ta, pocodpa u ux BubnnoTeka
COEUHEHUN IIOK https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIIIEpOJia, KPEMHUS U UX Bubnunorexa
COCIUHEHUN LIOK https://myschool.edu.ru/
75 [IpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX Bubnnoreka
COECIUHEHUN LIOK https://myschool.edu.ru/
O0o01IeHre U cUCTeMaTU3alus 3HAaHUN 110 TeMe
2 «Hemeraiutb». BeruucieHus no ypaBHEHUAM Bubnuoreka
XUMHAYECKHX PEaKIUil U TEPMOXUMHUYECKHUE HOK https://myschool.edu.ru/
pacuérsl
[Ipaxruueckas padora Ne 3. «Perenue
27 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME bubmmoreia
p A IIOK https://myschool.edu.ru/
"Hemertanmsi"»
)3 KoHTposbHas pabota mo temaM «MeTayisl» u Bubnunorexa
«Hemeramnbn» LIOK https://myschool.edu.ru/
29 Heoprannueckue u opraHM4ecKue KUCIOTHI. Bu6nuoreka

Heopranuueckue u opraHnyeckue OCHOBaHUS

HOK https://myschool.edu.ru/




AM@oTepHbIe HEOpraHNYECKHE U OpraHUYeCcKUe

Bubnuorexa

30 coequHenud. I 'eneTnueckast cBsI3b 1 11K https://myschool.edu.ru/
HEOPraHWYECKUX M OPTaHUYECKUX BEILIECTB
Ponp xuMun B 00eCIieUeHHN DKOIOTHIECKOH,
31 SHEPreTHUECKON U MUIIEBOI 0€30IIaCHOCTH 1 bubamorera
p i ’ IIOK https://myschool.edu.ru/
pa3BUTUU MEIULIMHBI
[IpencraBnenus 06 oOMMX HAYYHBIX MPUHIIMAIIAX
32 IPOMBIIIIEHHOTO MOJYYEeHHS BaXKHEHUIIINX 1 bubamorexa
p yd IIOK https://myschool.edu.ru/
BEILECTB
33 YeaoBek B MAPE BeIISCTB U MaTePHAIOB 1 bubamorera
p m p IIOK https://myschool.edu.ru/
34 XUMHS U 310POBbLE YeI0BEKa 1 bubamorera
HOP IIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[lepuonnueckas cucrema xuMuaeckux snemeHToB J[.Ml.MenzaeneeBa, Tabnuia pacTBOPUMOCTH,
INEKTPOXUMHUYECKUN Psil HAIIPSHKEHUS. METAILIIOB;

Xumus, 10 xnace/ I'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AKiimonepHoe o01iecTBo
«M3marenscTBO «lIpocBemienuney;

Xumus, 11 xknace/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxrmonepHoe obmectBo «M3naTenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://infourok.ru/

Xumust. 10 xnacc. [Toypounsie miansl kK yueOHuky - ['abpuensna O.C., uznatensctBo «Jlpoday;
Axunonepnoe obmectBo «M3narensctBo «lIpocBemmenue.
Xunmus. 11 xnace. Iloypounsle mianbl k yueOHukam - ['abpuensina O.C. m Pymsutuca I'.E;
AxunonepHoe obmectso «M3narensctBo «IIpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru/

https://resh.edu.ru/
http://school-collection.edu.ru/collection/chemistry
OI'BHY «D®UITN» (fipi.ru)
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