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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o XMMHUHM Ha YpOBHE CpeIHEro oOImiero odpazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOEHUS (hefepaibHOM 00pa3oBaTeIbHON MPOrPaMMBbl CPETHETO OOIIETO
obpazoBanus (DOII COO), npencrabieHHbIx B DeepaabHOM TOCYAApPCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmum mnpemnogaBaHusi ydeOHOTO TpeaMeTa «XUMHUS» B
oOpa3oBaTenbHbIX  opranumszauusax  Poccuiickoit ~ @exepanuy,  peaau3ylOlIUX  OCHOBHbBIE
oOpa3oBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTreruu pa3BUTHS BOCIUTAHUS B
Poccutiickoit deneparuu Ha nepuoa a0 2025 roga» (Pacmopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY moJIX0JI0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONpeAeNeHHI0 oOlieil cTpaTeruu
00y4YeHHs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOTrO HpeaMeTra «XUMHsD s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHIeNTyaidbHble mnojoxkenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJMEpIKaHUs, Pe3yIbTaTOB OOydeHUs W TPEeOOBaHW K YpPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

XuMudeckoe 00pazoBaHue, MOTydacMOe BEITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHH3allHH,
ABIISICTCS HEOTHEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TarioM
peai3allii HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYLIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH ILEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHMSI U OOIIEH KYJIbTYphl YEIOBEKa, a TAaKXKE IKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO W TPUPOAHON cpene. Peammsyercs xuMudeckoe
oOpa3oBaHHe OOy4alOUIUXCs HA YpPOBHE CpeaHEro ooOmero ooOpa3oBaHUs CpEACTBAMHU Y4eOHOTO
npeaMeTra «XUMUs», COIepKaHue U MOCTPOEHHE KOTOPOTO ONpPENEIEHbl B MPOrpaMMe MO XUMHUH C
yu€ToM crnenu(PUKUd HAYKH XUMUU, €€ 3HAYeHHS B MO3HAHUM IPUPOJLI U B MaTepUaTbHOW >KU3HU
obmiecTBa, a TaKkKe C Y4ETOM OOMMX MeNed W TNPHUHIHUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obmiero oopaszoBanus B Poccuiickoit denepanui.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0co0yl pPOjb B COBPEMEHHOMU
[MBUJIM3AIlMU, B CO3/IaHUU HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOWM BKJIaJ B
(hopMHpOBaHHE PAIMOHATBHOIO HAyYHOTO MBILIUICHUS, B CO3[JaHUE IIEJIOCTHOIO IMpPEICTaBICHUs 00
OKpY’KaloIleM MHUpe Kak O €IUHCTBE MIPUPOIbI U UeJIOBeKa, KOTOpoe (OpMUPYETCs B XUMUU Ha OCHOBE
MMOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPYXKAlOIIEro MHpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMoOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMH, XHUMHs CTajda HEOThEeMJIEMOMU
YacThI0O MUPOBOH KyNbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOI'O TpyJa W JKU3HMU KaXJOro 4dJeHa
obOmiectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HampaBjeHa Ha pelleHue INoOAJbHBIX MPOOJIeM YCTOMUMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrHYECKOil 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIMMH LEeNSIMH M TNPUHLMIAMH CpEIHEro oOuero ooOpa3oBaHUA
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 6a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJArOTOBKY OOyYaromuxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOUYEHUS B JKHU3Hb COLMYyMa,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBngomumMy npeaMera «XuMus» SBIAI0OTCA 0a30Bble Kypchl — «OpraHuueckas XUMus» U
«O0mas U HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOM XHMMHUHU (C BKIIIOUEHHWEM 3HAHMN W3
o0meil XUMUU) U OpraHndeckoi xumuu. PopMHpOBaHHE AAHHOW CHUCTEMbl 3HAHUNA MPU H3YUYEHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCEro MHOrooOpasusi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi kKypcoB — «OpraHuueckas Xxumus» U «OOmas ¥ HeopraHuyeckas
XUMHUS» CPOPMHUpPOBaHA B IMpOrpaMMe MO XUMHMM Ha OCHOBE CHCTEMHOIrO IOAXO0Ja K H3Y4EHHUIO



ydeOHOrOo MaTepuasia W OOyCJIOBJIEHa HCTOPHUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHUW Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEIECTBA
paccMaTpuBarOTCsl Ha YPOBHE KIIACCHUECKOW TEOPUU CTPOECHHSI OPraHUYECKHX COCJUHEHHUMN, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUH O CTpoeHHH BemiecTB. CBeneHUst 00
M3Yy4aeMbIX B Kypce BEIIeCTBaxX JAl0TCSA B Pa3BUTHUHU — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJOTHYECKH
aKTUBHBIX COCIMHEHUH. B Kypce OpraHM4eckoil XMMHUU TOJYy4YaloT pa3BUTHE CHOpPMHpPOBAHHBIC Ha
YpOBHE OCHOBHOTO 0011ero oOpa3oBaHUS MEpBOHAYAJIbHBIE MPEJICTABICHHUS O XUMUYECKOW CBS3H,
KJIacCCU()MKALMOHHBIX TPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHs B npeaMmere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCA
U3YYCHHBI Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(aKTOJOTHUECKUE CBENCHUS O BEIIECTBAX M XMMHUYECKOH peakuumu. Tak, B 4acTHOCTH, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHA» OOYYalOIIMMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHUE MNEPUOJAMYECKOr0 3aKOHA C OOILIETEOPETHUYECKUX M METOJIOJIOTMYECKUX MO3MIMM, Iirydxe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHSIOMEH U
MPOTHO3UPYIOLLIEH.

Enunas cucrtema 3HaHWN O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOEHUHU, CBOICTBAX H
IIPUMEHEHHUH, a TAKKE€ O XUMHUYECKUX PEaKUUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IpPOTEKaHUs
nonoJHsierca B Kypcax 10 u 11 kinaccoB anemMeHTaMu CoAepKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
U NPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3U XUMHUU C APYTUMU
HayKaMM, pacKpbIBalOT €€ pPOJib B II03HABATEJIbHOM W MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUIECKHUX
MPUJIOKEHUH XWMHUH, IMOMOTAOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HH()DOPMAIUIO U TIPUMEHATh
e€¢ Juisl  TOMNOJHEHHS  3HAHUW, pEUICHUS  UHTEJUIEKTYaJIbHBIX W SKCHEPUMEHTAIbHBIX
HCCIIEIOBATEeNbCKUX 3a/ad. B 1enoM copepxaHue ydyeOHOro mnpeamera «XUMHS» JTaHHOTO YpPOBHS
U3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOUIMXCS MUPOBO33PEHUYECKONM OCHOBBI IS
NOHUMaHUs (umocopckux uAeH, TaKUX KakK: MaTepualbHOE €IWHCTBO HEOPraHM4YEeCKoro u
OpPTraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHMEM, I03HABAEMOCTb
MPUPOIHBIX SBICHUM MyTEM HKCIEPUMEHTA M PEIICHUsS MPOTUBOPEUYUN MEXIY HOBBIMU (aKkTaMu U
TEOPETUYECKHUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELICHUU SKOJIOTMYECKUX MpodieM, a
TaKke MpodsieM cOepexeHus] PHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3JaHMsSI HOBBIX TEXHOJIOTHH U
MaTEpHAJIOB.

B mutane pemieHus 3amad BOCIUTAHUS, Pa3BUTUS M COLMAIM3ALUU OOYYAIOIIMXCS MPHUHSTHIE
IIPOrpaMMOl MO XUMHM TOAXOABl K ONPEACICHUIO COAEPKAHHWA M IOCTPOCHMs IpeAMeETa
IpenycMaTpuBaroT (GopMHUpOBaHNE YHUBEPCAIBHBIX YU€OHBIX AEWCTBUN, UMEIONINX 0a30BOE 3HAUECHUE
JUI  pa3iM4YHBIX BHJOB JIEATEILHOCTU: peIleHHs MNpobjeM, TOUCKa, aHaiu3a Hu 00paboTKH
nH(popMaluy, HEOOXOAWMBIX MJii NPUOOPETEeHMsI OMbITa MPAKTUYECKOW U HCCIIeI0BaTeNIbCKON
JESATENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npakTtuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero oOlIiero o0pa3oBaHus, MPU ONPEEIeHUHN COAEePKATENbHON XapaKTepUCTUKU 1eneit
U3Y4YEeHHs] TIpeJAMETa HalpaBJIEHHEM IEPBOCTENEHHOM 3HAYUMOCTU TPAJUIMOHHO TNPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHMMYECKOW HayKh Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPaKTUYECKON JIEATEeIbHOCTH YeJOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJINYECKOM TOUKHM 3PEHMs TaKOM MOAXOJ K ONPEICIICHUIO LEJIeH M3y4eHHs NpEeIMeETa sABIISETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIABHBIMU LIETSIMU M3YUYECHHUs MpeaMeTa «XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAFOTCS:

v (popMHpOBaHHE CHCTEMbI XHMHUYECCKHX 3HAHHN KaK BaKHEUINCH COCTABIIAIONIEH €CTECTBEHHO-

HAay4YHOM KapTHHBI MHpA, B OCHOBE KOTOpPOH JIeKaT KIIOYEBbIC MOHATHUS, (pyHIAaMeHTaIbHbIE

3aKOHBl M TEOPUM XUMHHM, OCBOCHME $f3bIKAa HAyKH, YCBOEHHE M IOHUMAHHUE CYIIHOCTH



JOCTYITHBIX O0OOOIIEHWI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HWCTOPHUEH HX

Pa3BUTHS U CTAHOBJICHUS;

v/ GOpPMHUpOBaHHE W pa3BUTHE IPEICTABIECHUM O HAy4YHBIX METOHAX MO3HAHUS BEIECTB U
XUMHYECKUX PEaKIui, HeOOXOMUMBIX NJIsi MPUOOPETEHUsS YMEHUN OPHEHTHUPOBATHCS B MHpPE
BEIIECTB W XUMHUYECKUX SBICHHMH, HMMEIOIMIMX MECTO B TMPUPOAE, B MPAKTUYECKOH U
MMOBCEIHEBHOMN JKU3HH;

v/ pasBUTHE yYMEHUHM U CHOCOOOB HEATENBHOCTH, CBA3AHHBIX C HAONIOAEHHEM U OOBICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOIEHUEM TIPaBUII 0€30I1aCHOTO OOpAIICHHSI C BEIICCTBAMH.
Hapsiny ¢ »TuM, coaepxkarenbHas XapakTEpUCTHUKA LEJIed W 3a7ad HM3ydeHUs IpeaMera B

porpaMMme Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHMU C HOBBIMU MPUOPUTETAMH B
cucTeMe cpeaHero oOmiero ooOpazoaHus. CeroaHss B NPEMNOJaBaHWMM XWMHH B OOJBIICH CTETICHH
OTHAaETCsl MPEANOYTECHHE MPAKTUYECKONH KOMITOHEHTE COJEpKaHHs OOydeHUs, OpUEHTHPOBAHHOW Ha
MMOATOTOBKY BBITYCKHHUKa 00I1e00pa3oBaTeibHONM OpraHu3alliy, BIaJICIONIET0 He Ha0OpoM 3HaHUH, a
(YHKIIMOHATTLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHSMH aKTHBHOTO ITOJIYYCHUS 3HAHUW U
MPUMEHEHUS UX B PEIbHOMN KU3HU JJIsI PEIICHUS TPAKTUYECKUX 3a7a4.

B cBs3HM ¢ 3TUM TIpH U3yYEHUU MpeaMeTa «XUMUsS» JOMUHUPYIOIIEe 3HAYCHUE MPHOOPETAIOT
Takue LIEeNH U 3a0a4H, KakK:

ajanranus OoOydJaromuXcss K YCIOBHSM JIWHAMUYHO pPa3BUBAIOMIETOCS MHpa, (HOPMHUPOBAHUE
UHTEJUJICKTYallbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOATEIILHOMY TMPHUHSATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIHsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHECHUEM;

dbopMupoBaHHe Y O0YYAOIIUXCS KIFOYCBBIX HABBIKOB (KIFOYECBBIX KOMIICTCHIIHI), UMEIOIINX
YHHUBEpPCAIbHOE 3HAUCHUE JUIS PA3IMYHBIX BUJOB JEATEILHOCTHU: pelIeHUs nmpobiaem, MoucKa, aHaan3a
u 00paboTkK WHGPOpPMAIUU, HEOOXOMUMBIX I TPHOOPETEHUS OIBITa JEATCIBHOCTH, KOTOpas
3aHMMAaeT Ba)KHOE€ MECTO B IIO3HAHMH XHMMHM, a TaKKe I OLCHKH C ITO3ULMI SKOJOTHYECKOMH
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKHX IPOIIECCOB HA OPTaHM3M 4YelioBeKa M
MIPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH
00y4aroIuXxcsi: ClOCOOHOCTH CaMOCTOSITENIbHO IPUOOpPETaTh HOBBIE 3HAHMSI 10 XMMHUU B COOTBETCTBUHU
C JKU3HEHHBIMHU TMOTPEOHOCTAMH, HCIIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTUM IS
MOKCKA M aHaJIn3a y4eOHON 1 HaydHO-TIOMYIIpHON HH(OPMALIUK XUMUYECKOTO COACPKAHMUS;

dbopMHupOBaHHE W pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOII01aTEeHbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHUU U TTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Yy O0ydaronmxcs YOS:KIEHHOCTH B TYMAaHUCTHYECKON HANPaBIEHHOCTH XUMHH, €€
BOKHOM POJIM B PEIICHUU TJIOOAIBHBIX MPOOJIEM PAIlMOHAIBHOTO MPUPOJIOTIONHE30BAHUS, TOTIOTHEHUS
OHEPTeTHUYECKUX PECYpPCOB U COXpPaHEHHS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OCpe)KHOTO OTHOIICHUS] K TIPUPOJAE M CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCIIOIb30BAaHUS TTOJIYYEHHBIX 3HAHUM ISl IPUHATHSA TPAMOTHBIX PEIICHUN B CUTYalUsX, CBSI3aHHBIX C
XAMUYECKAMU SBJICHUSIMH,

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha u3ydenue yueOHOro Kypca «Xumus» otBoauTcs 68 dacos: B 10A kimacce — 34 yaca (1 gac B
ueneno) B 1 1A kimacce — 34 gaca (1 gac B HeZemo).

B cootBercTBHM C KaneHIapHO-yueOHbIM rpadukom MBOY «lllkoma Ne 26» B 10 kmacce 33
gaca — | yac gaH 3a cueT O6104YHOM Mogaun Marepuana, B 11 kmacce 35 wacos.

[Ipunoxennem k Pabouell mporpamme sBIsS€TCS KaJeHIApHO-TEMAaTHUYECKOE IJIaHHUPOBAHUE,
cocTaBlieHHOE B cooTBeTcTBUHU ¢ Kanennapusim yueOHbIM rpadukoMm MBOY «lllkona Ne 26» Ha 2025
— 2026 yueOnpiii Togx u Pactiucanuem yueOnbix 3anatuid ([Ipunoxenne).



B yueGHOM mmaHe cpemHero oomero oopa3oBaHus IPEAMET «XHUMHS» 0a30BOTO YPOBHS BXOJIHUT
B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHIY.

PaGouass mporpamMMa mo XuMHHM pa3paboTaHa ¢ ydyeToM paboyeil mporpaMMmbl BOCIHUTAHUS
(Monynb «IIIKOJIBHBINA YPOK»):

N n/n | laTa npoBeneHust Moayab BoCIMTATEIbHOM IPOrpPaMMBbI
«IkoJbHBII YPOK» (3allJIAHUPOBAHHbIE MEPONIPUSITHA)
1 CenTs6pn IIpoBenenune wmeponpusasTHd B paMKax Ipoekra «PoctoB-ropon

OyIylIero» B COOTBETCTBUU C KaJCHIapEM SKOJIOTHH:

16 cents10ps — MexayHapOIHBIM JE€Hb OXPaHbl 030HOBOI'O CJIOSI.

27 cents0pss — BcemMupHbIii IeHb TypU3Ma.

29 cents0pss — BcemupHslii eHb cepalia.

- Yyactue B npoekte «Ilopsiaox»

- Ydyactue B JKOJIOrMYECKUX akuusx: «OKusble ponHuku Pocroay,
«bonpmias ybopkay

2 OxTs10pB [IpoBenenue MeponpusiTuii B pamkax mpoekra «PocroB-ropoa
OyIylIero» B COOTBETCTBUU C KAJICHIAPEM SKOJIOTHH.

16 okTsa6ps — BecemupHslii geHb xieda.

- Yyactue B npoekrte «llopsnox»

- Yyactue B 3KoJiormyeckux akuusax: «KuBbie ponHuka PocroBay,
«bonbiias ybopkay

3 Hos6pp [IpoBenenne wmeponpusasTHid B paMKax Ipoekra «Poctos-ropon
OyZayIIero» B COOTBETCTBUU C KAJICHIAPEM 3KOJIOTHHU:

- Konkypc BuneoponnkoB «MuHyTa 11 Oy IyIIero»

- Yyactue B nnpoekre «llopsinox»

4 Jexabpb [IpoBenenne MepornpuaTuii B pamkax npoekta «PocToB-ropon
OyayIIero» B COOTBETCTBUU C KaJICH/IapPEM 3KOJIOTHHU:

- Konkypc — 3amura npoekToB « DKOTEXHOJIOTUN»

- Yuacrue B nnpoekre «llopsaaok»

) SIuBapp [IpoBenenne wmeponpusasTHid B paMkax Ipoekra «PoctoB-ropon
Oy/yIIero» B COOTBETCTBUU C KaJ€HIAPEM SKOJIOTUHU:
15 suBaps - Jlenp 3umyrommx nrun Poccuun. OG6mepoccuiickas

KYyJIbTYpPHO 3Kojormdeckas akuus «llokopmure nrun!» npoBoaurcs c
2002 r. mo uannuatuse Coro3a oxpans! ntuil Poccun

16 ssHBapst — BceMupHbI 1€Hb CHETa

29 sauBaps - JleHb MOOWIM3alUU TIPOTUB YIPO3bI SIACPHON BOMHBI (C
1985T.)

- Yuactue B npoekte «Ilopsaox»

- Akuun: «Paznensit c Hamuy, «KynpTypa obpalieHus ¢ 0TX0JaMmu»

6 ®deBpanb [IpoBenenne wmeponpusaTHid B paMkax Ipoekra «PoctoB-ropon
OyIyIIero» B COOTBETCTBUU C KaJICHIAPEM SKOJIOTHH:

2 ¢epans — [lens cypka 11 deBpans - Benecor Jlens (cepeauna 3uMbl)
19 ¢eBpans - BcemupHsblii neHb KUTOB / BCeMUpHBIN JE€Hb 3alllUTHI
MOPCKHUX MiIekonuTaromux (¢ 1986 r.)

- Yuacrue B npoekre «Ilopsaaok»

- OTkpeITass  TOpOACKasl  HAy4YHO-TIpaKTHYecKass  KoH]epeHIms
«9KOJIOT'usl-Becna»

- Axnun: «Paznensii ¢ Hamuy, «KynpTypa oOpalileHus ¢ 0TX0JaMu»

7 Mapt IIpoBenenue wmeponpusTHd B paMKax Ipoekra «PoctoB-ropon
OyAyIero» B COOTBETCTBUU C KAJICHIAPEM 3KOJIOTHH:
1 mapTta - BceMupHblii J6éHb UYMMYHHUTETA;
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20 mapra - BceMupHblil 1eHb 3eMiuy;

26 mapta - Yac 3emiu

- Yuactue B nipoekte «Ilopsaox»

- Axmun: «Pasmensii ¢ Hamm» «KysiabTypa 0oOpalieHHus C OTXOJaMH»
«enn JlpeBonacaxaenus» «CBoboma oT oTxoaoB» «Caail Makynarypy
— cmacu gepeBo» «Her makeram» <«OKuBble poaHuku PocroBay
«bonpmas ydopka» (MapT-maii)

- ['opojckoe mepornpusaTue « IKOJIOTHIESCKUE 1e0aThy

8 Armpenb IIpoBenenune wmeponpusasTHid B paMKax Ipoekra «PoctoB-ropon
OyIylIero» B COOTBETCTBUU C KaJICHIaPEM SKOJIOTHH:

1 anpens - MexyHapoaublil n1ensb nruil ([lens opaurosnora);

12 ampenss - BceMupHblii  JeHb aBHAIlMM W KOCMOHABTHUKH
(MexxnyHapoJHblii IEHb [10JIETa YEI0BEKA B KOCMOC)

22 anpenst — MexayHapoAHbIA J€Hb 3eMIIH

26 anpens - JleHb maMsTH NOTMOIIMX B PpaJUALlMOHHBIX aBapusix H
karactpodax  ([leHb ~ y4acTHMKOB  JIMKBUAAMU  MOCIEACTBHIA
panuanoHHBIX aBapuil u KaTacTpod); MexIyHapOIHbIH AeHb MAaMAITH O
YEPHOOBUIBCKOM KaTacTpode

- Yuacrue B nipoekte «Ilopsmox»

- Axuun: «Pazgensit ¢ Hamu» «KynbTypa oOpaiieHus ¢ OTXOJaMu»
«/enp [IpeBonacaxaenus» «CBoboma oT oTxon0B» «Caail Makynarypy
— cnacu gepeBo» «Her mnakeram» <« Kubie pogHuku Poctosay
«bonpmas ydopka» (MapT-maii)

- TemaTuueckue ypoKH, MOCBSILEHHBIE pa3lelibHOMY COOpY TBEPIBIX
ob1TOBBIX 0TX0/10B (THO)

- ENMHBIN TOPOACKON DKOJIOTHYECKUN YPOK

9 Maii [IpoBenenne wmeponpusaTHid B paMkax Ipoekra «PoctoB-ropon
Oy/ayIIero» B COOTBETCTBUU C KaJICHJIapPEM 3KOJIOTHHU:

- Axunn: «Paznensit ¢ Hamu» «KynbTypa oOpallleHHuss C OTXOJaMuy
«Jlenp JlpeBoHacaxaeHus» «CBoboaa ot orxoaoB» «Crail MakynaTypy
— cnacu gepeBo» «Her mnakeram» <«Kusble pomgHuku Poctosa»
«bonbmas yoopka» (MapT-maii)

- Yuactue B npoekre «Ilopsaok»

10 | Uronb IIpoBenenue MmeponpusaTHd B paMkax Ipoekra «PoctoB-ropon
OyAyIlIero» B COOTBETCTBUU C KAJICHIAPEM 3KOJIOTHH:
- 'opoackoit skonornyeckuit pectusanp «xoMup»

COILEPKXAHUE OBYUYEHUASA
10 KUIIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHU4YeCKONH XUMHH

[Ipeamer opraHnyeckol XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B ITOJIyYEHUU HOBBIX
BEUIECTB U MarepuanoB. Teopus cTpoeHHs opraHudeckux coequHeHMid A. M. Bbyrneposa, €€
OCHOBHBIE TOJOXKeHUsl. CTpyKTypHble (DOpPMYJbl OpraHMdeckux BemiecTB. ['omonorus, U3omepus.
XUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBinenne o kiaccupuKaluyd OpraHUMYecKUX BenlecTB. HomeHKIaTypa oOpraHudeckux
COEUMHEHMI (cucTeMaTHYecKas) M TPUBHAJIbHBIE Ha3BaHUS BAXHEUIINX IMPEACTABUTEIEH KI1accoB
OpPraHUYECKUX BEILECTB.
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OKCIIEpUMEHTAJIBHBIE METOABl M3Yy4YEHHUS BEINECTB W HUX MPEBPALICHUNM: O3HAKOMIICHHE C
o0pa3llaMu OpraHMYECKMX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEIECTB, HAOJIOJCHUE U ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHHIO
OpPTraHUYECKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTITMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psa. MeraHn M 3TaH — npocTenInne
IIPEJCTaBUTENIN AIKAHOB: (DPU3MYECKHE M XMMHUYECKHE CBOICTBa (peakLMU 3aMEIIEHUs U TOPEHHs),
HaXO0XJIEHHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psf. OTUICH W INPONMIEH — INPOCTEHIINE
NPEJCTaBUTENIN AIKCHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA (pEeakIMH TUIAPUPOBAHMA,
raJJOreHUPOBAHUS, TUApATallu, OKUCIECHHS U TIOJMMEPU3alluN ), OJydeHHE U IPUMEHEHHE.

Anxaguensl: OyraameH-1,3 wu wmermnOyragauen-1,3: cTpoeHue, BaKHEHUIIUE XUMHUYECKUE
CBOMCTBA (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOr0 KaydyyKa 1 PE3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUHN psAl. ALETUIIEH — NPOCTEHINI
IIPEJCTaBUTENIb AJIKMUHOB: COCTaB, CTPOEHHUE, (u3MYecKHMe M XHUMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (usMuecKMe M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHHUA), MOJIyu€eHUE U NpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuyeckue u xumuueckue COUCMEA (PeaKyuu 2anio2eHUposanus U HUMpOBAHUs), NoJyYyeHue u
npumerenue. TOKCUYHOCTb apeHOB. I 'eHeTu4ecKas CBSA3b MEKIY YIJIEBOAOPOJAaMH, PUHAJIEKAIIUMU
K pa3jIM4HbIM KJIaccaM.

[IpupoaHbIe HCTOYHUKH YTIIEBOIOpOI0B. [IpupoaHblii a3 u nomytHele HedTsHbIE Ta3bl. HedTh
u e€ mnpoucxoxiaeHue. CrnocoObl mnepepabOTKU He(PTH: MEPEeroHKa, KPEeKUHI (TepMUYECKUH,
KaTaJauTH4eckuii), nupoisus. [Ipoaykrsl nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKCliepUMEHTAJIbHbIE METO/bl M3y4YEHHUS BEIIECTB W HUX IMPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3liaMu IjIacTMacc, KaydyykoB M pe3uHbl, Koyuiekiuuu «HedpTb» u «Yroawy, MoaeaupoBaHHE
MOJIEKYJ YTIJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, IPOBEJCHNE NPAKTHUYECKON paboThl: MOITyYEHHE
STWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BELIECTBAa WM MPOJYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WM MPOJYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coelnHeHus

[IpenenpHble 0THOATOMHBIE COIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (pU3NUecKre U XUMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE), MPUMEHEHHUE.
BonopoaHeie cBs3m MeXay MOJEKyJIaMu CHOUpToB. JlelicTBME METaHOJa W 3TAHOJIA HAa OpraHUu3M
YEJI0BEKa.

MHoroaToMHbI€ COUPTHL. DTUICHTIMKOIb U TIULEPHH: CTpOeHHE, (PU3NIECKHe U XUMHYECKHe
CBOICTBa (B3aMMOJAEHMCTBHE CO LIEJIOYHBIMU METajUlaMH, KaUeCTBEHHAs PEaKIMsi Ha MHOTOaTOMHbBIE
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [[puMeHenne runepuHa u dTUIIEHTIIUKOIIA.

@deHo: CTpOCHHE MOJIEKYINbl, (pU3MYecKkhue U XMUMHUYecKHe cBOicTBa. TOKCHMYHOCTH (eHona.
[Tpumenenue peHona.

Anbaeruabl u kemonwvl. Dopmanbpaeruy], aleTaabAerua: CTpOeHHEe, (GU3NUECKUe U XUMHUYECKHe
CBOMCTBAa (p€akUMM OKHUCIEHHS M BOCCTAaHOBJIEHUS, KAaueCTBEHHBIE pEaKLIMM), IOIYyYEHHE U
MIPUMEHEHHUE.

O/HOOCHOBHBIE TpeJieNibHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAass W YKCYCHas KHCIIOTBI:
CTpoeHHe, (U3MUecKre U XMMHUYECKHEe CBOMCTBa (CBOICTBa, oOlIue UIsl Kiacca KHUCIOT, peakuus
TepuHKaINN), TOJTyYeHHe U mpuMeHeHne. CTeaprHoBast M OJIEMHOBAs! KUCIOTHI KaK MPEeJCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CroxHble 3QUpBI KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['naponu3 cinoxHbIX 3¢upos. Kupsbl.




IM'uaponus xupos. [Ipumenenue xupoB. bruosiorudyeckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKauus YriaeBoJoB (MOHO-, JW- W ToJHcaxapuiabl). [roko3a —
MIPOCTEHIINI MOHOCAXapU/I: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3MUYECKHe U XUMUYECKHE CBOMCTBA
(B3ammoperictBue ¢ runpokcunom meau(ll), okucnenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOKJICHHE B MPUPOJE, IPUMEHEHUE, OMOJIOTHYEeCKasi POJib.
®otocuHTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman wm wnemnono3a kKak npupojHble nonumepbl. CTpoeHue Kpaxmajga W LEJUIH0JI03bI.
dusnyeckue 1 XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIpOJIn3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHMs BELIECTB W HUX IMPEBpAllCHUIl: IPOBEICHHUE,
HaOJII0ZICHNE M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaYECTBEHHBIC PEAKLUU
OJIHOATOMHBIX CHHUPTOB (OKHUCiIeHHe JdTaHona okcuaoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue riunepuHa ¢ ruapokcunom Menu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuma cepedpa(l) m rumpokcuaom menu(Il), B3ammomeicTBHE Kpaxmana C HOJOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Bbruuciienust mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIECTBA WM MPOJIYKTa peaklUU MO MU3BECTHBIM Macce, 00BbEMY, KOJTHMUYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaepikalue OpraHu4ecKue COeIMHEHUSI.

AMUHOKHCIIOTHl KaK amM(OTepHbIe OpraHWYecKHe coenuHeHHs. DPu3nveckue W XUMHYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIHa). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuab.

benku kak nOpuUpOJHBIE BBICOKOMOJIEKYISIpHbIE coequHeHHus. IlepBuuHas, BTOpUYHAs H
TpeTHuYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB: THAPOIU3, JeHATypalus,
KayeCTBEHHBIC PEaKIMU Ha OCIIKH.

DKcrepuMeHTAIbHBIE METO/IbI H3yYEHUS BEIIECTB U UX MpeBpallleHnii: HAOMI0IEHUE 1 ONTUCaHHe
JI€MOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OEJIKOB NIPU HarpeBaHUU, LIBETHbIE PEaKI[UU OEIKOB.

BbicokomonekysipHbIe COeUHEHHSA

OcHOBHbIE TOHATHUS XHMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIEHb IOJUMEPHU3ALNM, CPEAHsS MOJIEKYJsipHas macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEPU3aLINs U TOJUKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB W HUX MPEBPALICHUI: O3HAKOMJICHHE C
oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaIMeTHBIX CBsA3eM Npu M3ydeHHHM opraHuuyeckoil xummuu B 10 kiacce
OCYILECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAY4YHbBIX MOHATUH, TaK U MOHSATHH,
SIBJIFOIMXCS] CHCTEMHBIMHM IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OOmire ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJlu3, CHHTE3, KJIacCU(pUKalusi, NEpPUOAUYHOCTh, HAOIIOJIEHUEe, W3MEPEHUE, JKCIEPHUMEHT,
MOJIETUPOBAHUE.

®duszuka: marepusi, YHEprusi, Macca, aroMm, JJIEKTPOH, MOJIEKyJa, SHEPreTUYeCKHil ypOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIWYMHBI M €IUHULBI UX
MU3MEepeHusl.

buonorusi: knerka, opranu3Mm, Ouocgepa, OoOMEH BEIIECTB B OpraHusMe, (HOTOCHHTES,
OMOJIOrMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, KUPbI, PEepMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnuieBble MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO MHTAHUS, MOIOIIME CpEACTBa,
JIEKapCTBEHHbIE W KOCMETUYECKHUE IIpernapaThl, MaTe€pHaidbl M3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJTACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKHUH 2JIEMEHT. ATOM. SIIpo aroma, H30TOMbL. DJIEKTPOHHAs 000709Ka. DHEPreTUYECKHUE
YPOBHHU, MOIYyPOBHU. ATOMHBIC OpOHMTaIH, S-, P-, O- 3aemeHThl. OCOOCHHOCTH pacmpeaeICHUs
AJNIEKTPOHOB MO OpOUTaIsIM B aTOMax »JJEMEHTOB IE€PBBIX UETHIPEX MEPUOAOB. IJIEKTPOHHAS
KOH(HTrypamnus aTOMOB.

[Iepunonnueckuii 3akoH u [lepuoanueckas cucreMa xumuueckux 35eMeHToB J. M. Menneneesa.
Ces3p nmepuoanueckoro 3akoHa u Ilepuoauueckoil cucreMbl xumuueckux siemeHtos JI. U
MeHnaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOECHHMS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOICTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEHIECTB 10 IPYINAM U IEPUOIaM.
3HavYeHNE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BemecTBa. XUMHUECKas CBsA3b. BUIbI XUMHUYECKOW CBSA3H (KOBaJICHTHAs HEMOJSPHAS
Y TIOJISIpHAs, MOHHAs, MeTaJUTn4YecKas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKON CBS3H
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BomoponHas cBsi3b. BaieHTHOCTh. DNEKTPOOTPUIIATENEHOCTb.
Crenens okucienus. IoHbI: KATHOHBI M AHUOHBI.

BemectBa MONEKYISIpHOTO U HEMOJIEKYJSPHOTO CTPOEHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTBa. TUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTALIMYECKON PEMIETKH.

[lonsitue o aucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOMJHBIE PacTBOpbL. MaccoBast 1oJist
BEILIECTBA B pacTBOpE.

Knaccugpukanusa Heopranuyeckux coenuHeHuil. HomeHknaTypa HEOpPraHW4YeCKUX BELIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BEILIECTB, IPUHAUICKAUX K PA3IUUYHBIM KJIACCAM.

Xumnueckas peakius. Knaccupukanuss XWMHYECKMX pEaKIMid B HEOPraHWYECKOH W
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPALLCHUS
SHEPTUH NMPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiiuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peaKIHH.
Xumuueckoe paBHoBecHe. DaKTOPhI, BIMSIONME HA COCTOSHUE XUMHUUYECKOTO paBHOBecus. [IpuHiumn
Jle llarense.

Onexktponutnueckas auccouuanus. CuibHbIe W cimaOble dneKTponuTsl. Cpemga  BOJHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IETOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKcrepuMeHTAIbHBIE METOJbl U3yYEHHS BEIIECTB U WX MPEBPAIICHUI: JEMOHCTPALUs TaOIHII
«Ilepuoanueckas cucrema xumuyeckux d3yemeHToB [[. WM. MenneneeBa», H3y4yeHHE MOJENIEH
KPUCTAINTUNYECKUX PEHIETOK, HAOMIOIEHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIMBITOB
(paznokeHue IMepoKcHaa BOJOpOJa B IMPUCYTCTBHM KaTalu3aTopa, OINpENelIeHHE Cpellbl PacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO HWHAMKATOpa, PEaKIMd HOHHOro oOMeHa), MpOBEICHUE
MPaKTUYECKOU padboThl «BiusiHuE pa3nuaHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnsie 3amaymn.

Pacuérel mo ypaBHEHUSM XWMHUUYECKHX PEAKIMA, B TOM YHCIIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM MOHSATUS «MACCOBAsi JI0JIs BEILIECTBAY.

Heopranuueckasi xumus

Hemerannsl. Tlonoxxenne HemeramioB B [lepuoandeckoil cucreMe XMMHUECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DU3NUECKHEe CBONCTBA HEMETAUIOB. AJUTOTPOMHS
HEMETaIIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BAXXHEHIITUX HEMETAJJIOB (TajoreHoB, cephl, a3oTa, pocdopa, yriepoma
Y KPEMHHUS) U UX COeTMHEHUH (OKCHUIOB, KHCIOPOACOAECPIKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHIA).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB U UX COCTMHEHUN.

Merasmnsl. Ilonoxenue MeramioB B llepuoauyeckoi cucreMe xuMuuyeckux siaemeHTos I .
MenneneeBa. (OCOOCHHOCTH CTPOEHHUS OJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmme



¢usmveckue cBorcTBa MeTawioB. CIUlaBpl METAIOB. JJIEKTPOXUMHYCCKHU PSAJ  HaAMPSKECHUIH
METaJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEWIIMX META/UIOB (HATPUM, KAJIWH, KAJIBIMA, MAarHUHA, aJIOMHHHH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHHUKE.

DKCIEepUMEHTAIBHBIE METO/(bl M3YUCHHUS! BEIIECTB M MX MPEBPALICHUN: U3YyUYECHUE KOJIICKIIMU
«MeTamsl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/lad, HaOlI0IeHue U
OIMHMCAaHUE IEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCHIA AIFOMUHHUS C
pacTBOpamMH KUCJIOT U LIEJI0YeH, KaYeCTBEHHbIEC PEaKIIMK Ha KaTHOHBI METAJLIOB).

Pacuérnpie 3amaun.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEaKIMH BEIISCTB, pacy€Thl Macchl (00BEMa, KOJIMYECTBA
BEIIECTBA) MIPOYKTOB PEAKIUH, €CJIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecriedeHHWH HSKOJIOTUYECKOW, SHEPreTUYEeCKOW W MHUIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKIIHi.

[IpencraBienust 00 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJNYYEHUS Ba)KHEHIINUX
BEILIECTB.

UenoBek B MHUpE BELIECTB U MaTEpPUANIOB: BaXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEpaMHKa, MaTepHallbl JUId JJICKTPOHHKH,
HaHOMAaTepHallbl, OpPraHN4YEeCKHe U MUHEPATbHBIEC y10OpEHUSI.

XuUMHS ¥ 3I0pPOBBE YEJIOBEKA: MPaBUJIAa MCIIOIB30BAaHUS JICKAPCTBEHHBIX IMpEnapaToB, MpaBuia
0€30MMacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TTOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexXnpeaMEeTHBIX CBsS3€il MpU M3ydeHUU oOuIell u HeopraHMdeckod xumuu B 11
KJIACCE OCYIIECTBIISIETCSl Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUN, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAy4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUsS, aHAIU3,
CUHTE3, KJIacCHu(pUKaIus, IePUOAUIHOCTb, HAOIIOIeHNE, IKCIEPUMEHT, MOJICTTHPOBAHUE, H3MEPEHHUE,
SIBJICHHE.

®usnka: Marepusi, HHEprus, Macca, aroM, D3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JIHEPreTUYECKUM YPOBEHb, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knerka, opranusM, sKocucreMa, ouochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeH BEIIEeCTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAeMbIE, TOILTUBO, PECYPCHI.

TexHonmorua: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYypPTUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHUajioB, CEIIbCKOXO3SICTBEHHOE MTPOU3BOJICTBO, MUIIIEBAs MPOMBIIIIICHHOCTbD, (hapMaIieBTUIecKast
MPOMBILIJIEHHOCTh, MPOU3BOACTBO KOCMETUUYECKHX MPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS TIPOI'PAMMBI 1O XUMHH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA (BA3OBbINA YPOBEHD)

Cormacho ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUSA K pe3yjdbTaTaM OCBOCHUS
OOyJaloNMMMUCS TPOTPaMM CPEIHEro OO0IIero o0pa3oBaHUS: JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYaIOMIMMHUCS MPOTPaMM
cpenHero ooOmero o0pa3oBaHUsS (JIMYHOCTHBIM, METallpeIMETHBIM U MPeAMETHbIM). HaydHo-
METOJIMYECKOW OCHOBOMW ISl pa3pabOTKH MIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cooTBercTBUHM C CHUCTEMHO-JESTENILHOCTHBIM IMOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMeTa «XHMHsS» Ha YPOBHE CpeAHero oOmiero oOpa3oBaHHUs BbIJIEICHBI
CJIEYIOIIE COCTABIISIOIIUE:

OCO3HaHME OOYYAIOMIMMHUCS POCCHHUCKON TpaKAaHCKOH MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIEHHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHUIO;

LIEJICHANIPaBICHHOE pAa3BUTHE BHYTPEHHUX YOEXKJACHUW JIMYHOCTH Ha OCHOBE KIIHOYEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPAAUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOYyYaromUXCsi PYKOBOJICTBOBATHCS B CBOCH JESTEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, MIPUCYIIIUMHU LIETTIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HAJINYHE TPABOCO3HAHMS DKOJOTHYECKOW KYJIBTYPHI U CIIOCOOHOCTH CTaBHUThH IIETH U CTPOUTH
KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS MpeaMeTa «XUMHs» JIOCTUTAIOTCS B €IMHCTBE YUCOHOU U
BOCIIUTATEIbHOW JIEATENHbHOCTH B COOTBETCTBUUM C TyMaHHUCTUYECKHUMH, COIUOKYIbTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMM U UJA€aJaMH POCCUHCKOIO TIpaXkJaHCKOro oOIlecTBa,
NPUHATHIMU B O0IIECTBE HOPMAaMHM M TPaBUJIAMHU MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU MpOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYAIOIIAXCSL.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXKaroT chOPMUPOBAHHOCTD OIBITA
MO3HABATEIILHOW U TMPAKTHYECKOW JEATETbHOCTH OOYYalolIUXCs T0 peald3alliid TPUHSITHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMSA

OCO3HaHHUs OOYYAIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaKEHHS K
3aKOHY U TIPaBOTMOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBWIAX MEKIUYHOCTHBIX OTHOLIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESITENbHOCTH TPH CO3JAaHHHM YUeOHBIX MPOEKTOB,
pelieHnu yueOHBIX U MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHUH XUMUUECKUX SKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apryMEHTBI APYTUX MpU
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTEUECTBEHHOW XUMUU;

YB)KEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTMIKEHHS] HAyKH €CTh Pe3yJbTaT UIUTEIbHBIX HAONIOIEHUN, KPOHMOTIMBBIX
AKCIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB,;

MHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYYEHHUHU U MOCIEIYIONIEM aHalln3e WH(OpMaLuu O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIluH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U TPUHUMATH
OCO3HaHHbIE PELIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILIEHHBAaTh CBOE TMOBEACHHWE M TOCTYNKM CBOMX TOBAapuIIeH ¢ TMO3ULHM
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUN 3TUX MOCTYIIKOB;



4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MMOHUMAaHUS IIEHHOCTEeH 3J0poBOro © 0Oe3omacHOro oOpa3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37]0POBbBIO;

coOJTI0IeHUSI PaBHJT 0€30ITaCHOTO OOpAICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOW KU3HH U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS [IEHHOCTH TPaBUJI MHAMBUIYAJTBHOTO U KOJUICKTUBHOTO 0€30I1MacCHOIO MOBEJCHUS B
CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJIEICTBHA WM HENPUATHS BPEIHBIX TNPUBBIYEK (YIMOTPEOJICHHS aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATENIbCKOW  JICATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHUE€ B PEHICHUH MPAKTUUYECKUX 3a/Ja4  COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HU3YYCHHIO MPOGECCUil pa3InyHOro pojia, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHHUSI MPEMETHBIX 3HAaHUH 110 XUMUU;

YBaKEHUS K TPYAY, JIOIAM TPYyJa U pe3yJibTaTaM TPYIOBOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPHH OOpa3oBaHUs, OymyIIeH
npodeccun U peamusaluyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rN4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH II€JIeCO00pa3HOr0 OTHOIICHUSI K TPHUPOJE, KaK HCTOYHUKY CYIICCTBOBAHUS
JKM3HM Ha 3eMIIe;

MMOHMMAHUS TJIOOAJIBHOTO XapaKTepa HKOJOTUYECKUX MPOOJieM, BIUSHUS HIKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSTHUE TIPUPOTHON M COITUATIBHOM CPE/IbI,

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIB30BAHUS JIOCTHDKCHUN XUMHUHU I PEUICHUs BOIPOCOB
paIlMoOHAIBHOTO TPUPOJIOIIOIH30BAHNS,

AKTUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAIINX BPEX OKPYKAIOIIEH MPUPOJHON CpPEAE, YMEHUs
MIPOTHO3UPOBATh HEOJIArONPHUATHBIE AKOJIOTHYCCKUE IOCIACACTBUS TMPEANPUHUMACMBIX JEHCTBHA M
MpeA0TBpaIIaTh UX;

HAJIM4YUs Pa3BUTOTO DKOJIOTUYECKOTO MBIIUICHUS, OSKOJIOTHUYECKOH KyIbTYpbI, OIBITA
NEeSTETFHOCTH YKOJIOTHYECKON HANIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMHU B TI0O3HABATEIHLHOM,
KOMMYHHKAaTUBHOM M COLIMATBHOW TMPAaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO MPOTUBOCTOSATH
U700 XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUSA CHeUU(PUKA XUMHM KakK HayKd, OCO3HaHHs €€ poiu B GHOPMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIIEHHUS, CO3JJaHIH I[EJIOCTHOTO MPECTaBlIeHUs 00 OKPY>KAIOIEM MUPE
KaKk O E€IMHCTBE MPHUPOABl M YEIOBEKa, B IMO3HAHWUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUH
mpo0JieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHM JUJIS COBPEMEHHOW IMBWJIM3AIMHA: B €€
T'YMaHUCTHYECKONW HAMpaBIEHHOCTH W BAXKHOW pOJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIICHUH TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA — CBHIPHEBOMH,
SHEPreTHYECKOH, MUIIEBON U IKOJIOTHUECKON 0e30MacHOCTH, B Pa3BUTHH METUIIUHBI, 00ECTICUeHUN
YCJIOBHH YCIIEIITHOTO TPY/Ja M YKOJIOTHIECKH KOM(DOPTHOM )XKM3HU KAKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TIPAMOTHOCTH:  TOHHMMAHMS  CYIIHOCTH  METOAOB  IO3HAHWI,
WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJb30BaTh IOJyYaeMble 3HAHHS IS
aHaM3a ¥ OOBSICHEHHsI SIBJICHHIM OKPYKAIOIIEro MUpa U MPOUCXOSAIIMX B HEM HM3MEHEHUH, YMEHUS
nenatb 0OOCHOBAaHHBIE 3aKJIFOYCHHS HAa OCHOBE HAyYHBIX ()aKTOB M WMEIOIIUXCS JAHHBIX C IICJIbIO
MOJIy4€HUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HWCIOJI30BAaTh XUMHUYECKUE 3HAHUS NI pelieHUs TpoOsieM B
pEaNTbHBIX KU3HEHHBIX CHTYAIUsX;

WHTEpeca K MMO3HAHHUIO U MCCIICIOBATEIHCKON ACATEIHHOCTH,



TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMO0Opa30BaHUIO, K AaKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH TIOTPEOHOCTSIMH;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHbIX cepax MpohecCHOHAIBHON AeITEeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDI

MeranpenmMeTHbie pe3yibTaThl OCBOCHUS yueOHOro mpeamera «XHMUS» Ha YPOBHE CPEIHErO
o01m1ero o0pa3oBaHUs BKIIFOYAIOT:

3HAUYUMble JUIS  (HOPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIOUIMXCS  MEKIUCIUILUTHHAPHBIC
(MexnpeaMeTHbIE) OOIICHAYYHBIC MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
crieuuKy METOOB IO3HAHHUS, HUCIOJb3yEeMbIX B ECTECTBEHHBIX HayKax (MaTepwuis, BEIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CUCTeMa, HAyYHBIH (aKT, MPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, KCCIICI0OBaHUE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHBIC yueOHble AEUCTBHUS (TIO3HABaTeNIbHBIE, KOMMYHUKATHBHBIC, PETYJISTHUBHEIC),
obecnieunBarome (GopmupoBaHue (GYHKIIMOHAIBHOW TI'PAMOTHOCTH W COIMATbHOW KOMIIETCHIIUH

o0OyJaromuxcs;

CIIOCOOHOCTh 00y4aroIIuXCs UCIIOJIb30BATh OCBOCHHbIE MEKIUCIUIUTHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHHS M YHUBEpPCAIbHbBIC yueOHbIC ICHCTBHS B MMO3HABATEIBHON U COLUAIBLHON
MIPaKTUKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIAJICHHE  YHHBEPCAIBHBIMH  YYCOHBIMH
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHﬁMH.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO ~ ()OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh  MpOOJieMy, BCECTOpPOHHE e
paccMaTpuBarth;

OIpECIIATh eI ACITSIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPHH UX JTOCTHIKECHHUSA, COOTHOCHTD
PE3YIbTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJIIAMU,

HCIIOJIb30BAaTh IIPH OCBOCHHMHM 3HAHMHA MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapPaKTCPHBIC ITPU3HAKU HOHATHHU U YCTaHAaBJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
MOHATHS 11 OOBSICHEHHUS OT/ICIbHBIX (PAKTOB M SIBJICHUH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IAJIA KJIaCCI/I(i)I/IKaLII/II/I BCIICCTB U XUMHNYCCKUX peaKqu/'I;

yCTaHABIMBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYCCKHUEC PACCYKICHHUA (I/IH)IYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH W TPOTUBOPEUHs B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BHIBOJIBI U
3aKJTFOYCHUS,

MPUMEHSITh B TPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHWMHUU CHMBOJIUYECKHE (3HAKOBHIC)
MOJIeNH, MpeoOpa3oBbIBaTh MOJENIbHBIE NPEICTABICHUS — XUMHYECKMH 3HAK (CMMBOJI) 3JIEMEHTAa,
Xxumuueckas (Gopmyna, ypaBHEHHE XUMHUUYECKON PEaKiuu — MPH PEHICHUH Y4EOHBIX MMO3HABATEIbHBIX
U TPAKTUYCCKHUX 3aldad, IMMPHMCHATb HA3BAHHBIC MOACJIBHLBIC TIPCACTABICHUA [JId BBIABJICHUA
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHMA.

2) 0a30BbIe HCCIeA0BATENbCKHUE e CTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMyMpoBaTh TENM W 3a7a4d  UCCIICJIOBAHMS, UCIOJL30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITENTFHO CPOPMYITHUPOBAHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA TMO3HAHWUSI U OCHOBBI IS
(hopMHpPOBaHUS TUIIOTE3HI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIIQJIETh HABBIKAMH CAMOCTOSATEIHHOTO TIUIAHUPOBAHWS U TIPOBEJACHHUS  YYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOJFOJIaTh 3a XOJOM IIpOIlecca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, QOpMyIUpoBaTh OOOOIIEHWS U  BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIICIOBAHUSA, COCTABIIATh OOOCHOBAHHBIM OTUYET O TIPOJCTaHHOU
pabore;

MPUOOpPETaTh OMBIT YUEHUYECKOW MCCIIeI0BATENbCKOW U MPOEKTHOW NIEeATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOAOB pEIICHHs MPAKTUYECKUX 3ajad,
MPUMEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHGOpManuu (HayyHO-TIOMYJISpHAs JIMTeparypa



XUMHAYECKOTO  COJEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl HWHTepHeTa), aHAIW3UPOBATH
MH(OPMAIHIO PA3IMYHBIX BUJOB M (OPM IPEACTABICHUS, KDUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEYUBOCTE;

(bopMynMpOBaTh 3ampochl W TNPHMEHSTh pa3W4HbIe METOABI IPHU TOMCKE M O0TOOpe
nHpopManun, HeOOXOMMOM [T BBITIOJHEHHUS YI€OHBIX 33/a4 ONPEAeIEHHOTO THIIA;

OpuoOpeTaTh ONBIT HCIOJB30BaHUS HWH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH H
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAJIbHYIO (OpPMYy MpeacTaBieHus HHGOpMAanuU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIF30BATh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ XMMHUUECKON MH(OPMALIUEH:
OPUMEHATh MEXNpeaMeTHble ((u3nyeckne W MaTeMaTHYeCcKHe) 3HAKW U CHMBOJIBL, (HOPMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

UCIOJIB30BATh M MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHHKATHBHBIMH JAeiiCTBHSIMH:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCY)KJaeMOH TeMbl B XOJA€ AWAIOra W/WIM JUCKYCCHUH,
BBICKA3bIBaTh UEH, (OPMYIUPOBATH CBOU NPEUIOKEHNS OTHOCUTEIFHO BBIOJHEHUS MPEAIOKESHHON
3a7a4u;

BBICTYIIaTh C TIPE3CHTAlMel pe3yabTaTOB I103HABATEIBHON JIEATEILHOCTH, MOJYYSHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TPH BBITOJHEHUH XUMHUYECKOTO SKCIEPHMEHTA,
MPAaKTUYECKOH pabOTHl 10 HCCIIECOBAHUIO CBOMCTB HM3YYaeMBIX BEUIECTB, peaM3alUu Yy4eOHOTO
npoekta © (OPMYIUpPOBATh BBIBOJBI 10 pE3yJlbTaTaM MPOBEAEHHBIX HCCICAOBAaHUHA IyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITENIPHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO IO3HABATENBHYIO JESTEIHHOCTD,
ompenessisi €€ Lend W 3aJadd, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Ipe/UlaraéMblii  AITOPUTM JCWCTBUH TIPH BBINOJHEHWH YYEOHBIX M HCCIICAOBATEIBCKUX 3ajad,
BBIOMpaTh HanOosiee (PQPEKTUBHBIA CIOCOO MX pEHICHUs ¢ Y4ETOM IOJYyYCHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnnyeckasi XUMHUs OTPaXKatoT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUM B TIO3HAHWUU SBJICHWH NPUPOABI, B (OPMUPOBAHHH MBIIIJICHUS U
KYJIbTYpPbl TUYHOCTH, €€ (YHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOAMMOMN /TSl PEIICHUs MTPAKTHYECKIX
3a]1a4 ¥ HKOJIOTMYeCKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cpenie;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHUN, KOTOPAS BKIIIOYAET: OCHOBOINOJIATAIOIIUE MOHATHUSA
(XMMUYECKUIl  DJIEMEHT, aToM, OJJIeKTpOHHass o00o0JIouKa aToMa, MOJIEKYJla, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas opmyrna (pa3BEpHyTas U COKpalIEHHas),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YIIEpOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYyIIa, paauKal,
HU30MEpUsl, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOI U a30TCOAEPKAIINE
COCIMHEHM S, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSTUHEHNS ); TCOPUH 1
3aKOHBI (TeOpUs CTPOEHUs opraHuuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MAacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIHE B
OCHOBE TTOHMUMAaHHUSI MPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUMN, (DaKTOIOTHUECKHUE CBEJICHUS
O CBOWCTBaxX, COCTaBe, IMOJYyYeHWH M OE30MaCHOM WCIOJb30BAaHUU BAXHEHIIUX OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATEIHHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHHUH BBIABIIATH XapaKTEPHBIC MPU3HAKA TOHSATHH, YCTaHABIMBATH HMX
B3aMMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOLIME IOHATHUS IIPU OIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

chOPMUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBIICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOW) (HOpPMYT OpPraHUYECKHUX BEHICCTB M



YpaBHEHUN XMMHYECKUX PEAKIUN, M3rOTaBIMBATh MOJEIHU MOJIEKYJI OpPraHMYECKHUX BEIIECTB MJIs
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAMICKHOCTh HM3YUYECHHBIX OPTaHUYECKUX
BELIECTB 10 UX COCTaBY U CTPOCHUIO K ONpPEAEIEHHOMY KJIAcCy/TpyIle COeAMHEHUH (YIiIeBOAOPOIbL,
KHMCJIOPOJI U a30TCOJEPIKAIINE COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUS
mo cucrematuyeckoii HomeHkinarype (IUPAC), a Takke NpUBOAUTH TpPHUBUAIbHBIC HA3BAHHS
OTJENbHBIX OPraHUYECKHUX BEIECTB (ITWUJIEH, NPONWIEH, AaleTUJIEH, ATHJICHIVIMKO/Ib, IJIULEPUH,
¢benon, hopmanbaeru, aeTaibAeri, MypaBbHHAs KUCIOTA, YKCYCHAs! KHCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapHHOBAsl KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, eJUII0JI03a, TIUIHH);

cOPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJbI XHMHUYECKOM CBSI3W B OpraHMYECKHX
COEIMHEHUSIX (OAMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJIO0KEHHUS TEOPUU CTPOCHHSI OPraHMYECKHUX BEIIECTB
A. M. BytnepoBa /i 00bSCHEHHS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTAaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPU30BaTh COCTAB, CTPOCHHUE, (PU3MUYECKHE U XUMHUYECKHE
CBOMCTBA TUIUYHBIX MPEACTABUTENCH PpPa3IUYHBIX KJIACCOB OpPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH,
STWJIEH, MPONWIEH, aleTwieH, Oyraauen-1,3, MerwnOyranueH-1,3, OeH301, MeETaHOJ, ATaHOI,
STHJICHIJIMKONb, TIHUIEPHH, (EHON, aleTalblIerui, MypaBbUHAas W YKCYCHas KHCIIOTHI, TIJIIOKO3a,
Kpaxmall, HeJUTI003a, aMUHOYKCYCHAs! KHCII0Ta), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHKHU YTIIIEBOJOPOJHOTO ChHIPhs (HE(TH,
IPUPOJAHBII ra3, Yrojb), CHOCOOBI HMX NEpepadOTKU U MNPAKTUYECKOE IMPUMEHEHHE IPOJYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHU MPOBOAWUTH BBIYMCICHHUS 10 XMMUYECKHM YPaBHEHHUSM (MacChl,
00BbEMa, KOTMYECTBAa MCXOJHOIO BELIECTBA WM MPOAYKTA PEaKIUU IO M3BECTHHIM Macce, 00BbEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILIECTB WIN MIPOJYKTOB PEAKIIUH);

c(OpPMUPOBAHHOCTh YMEHHUH BIIaJETh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX METOAAX HAYYHOIO
[IO3HAHUS, UCIIOJB3YEMBIX B XUMHUU NPU M3YYEHUH BEIIECTB M XMMMUYECKUX SIBJIEHUH (HaOmroneHue,
U3MEpEeHue, HKCIEPUMEHT, MOJECIUPOBAHKE), UCIOJIB30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUSA s
MPUHATUS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOAaTh TPaBWJIa TOJB30BAHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpHBIM 000pYIOBaHMEM, a TaK)Ke MpaBuiia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh U  BBHIMNOJIHATH XUMHUYECKHUH OKCIIEPHUMEHT
(mpeBpallleHusT OpraHMYECKUX BELIECTB NpPH HArpeBaHUM, IMOJIYYEHHE 3THUJIEHAa M HM3YyYEHUE ero
CBOMCTB, Ka4eCTBEHHbBIC PEAKIMU OPraHWYEeCKUX BEIIECTB, JCHATypaius OeJIKOB MPU HarpeBaHUU,
LBETHbIE peakluu OENIKOB) B COOTBETCTBUU C IPAaBHJIAMHU TEXHUKH O€30MaCHOCTH IpPH OOpalleHuH C
BEIIECTBAMH U  JIaDOpaTOPHBIM  OOOpPYAOBaHWEM, TMPEACTABIATH PE3YyIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (pOpMe 3alKCH YPaBHEHUN COOTBETCTBYIOIIMX peakiuil U (GOpMyIUpOBaTh BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UpPOBaThb XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBor MHPoOpManuu, UHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIFOIATh MPaBHJIa YKOJOTUYECKH 1IeTIeCO00Pa3HOT0 MOBEICHNUS B
OBITY M TPYAOBOH JESATETBLHOCTH B LIESAX COXPAaHEHHS CBOETO 3/I0POBbSI U OKpPYKAIOIIeH MPUPOIHOM
Cpelbl, 0CO3HABaTh OINACHOCTb BO3JCHCTBUS HA KMBBIE OPTaHU3MBI ONPEAETIEHHBIX OPraHUYECKHX
BelecTB, MOHMMasi cMbicn mokazatens [I/JIK, mosicHATP Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPALIEHHS UX BPEIHOTO BO3ACUCTBUS HAa OPraHNU3M UEJIOBEKa;

Ui 00yYaKOIIMUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBBSI: YMEHUE NMPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUIL CIENbIX M CIA0OBUASIIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh pelibe(h)HO-TOUCHHYIO
cucteMy ob6o3nauenuit JI. bpaiins mist 3anucu XuMmudeckux Gopmy.



11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaxaroT:

c(hOPMUPOBAHHOCTh MPEICTABICHHUIA: O XHMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHUU SIBICHUN NpUPOAbl, B (HOPMUPOBAHUU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs TPAKTHYECKUX
3a/1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cpelie;

BJI/ICHUE CHUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasl BKJIOYAET: OCHOBONOJAraOLIUE IMOHSTUS
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYIa,
MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMHUECKas
CBS3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOJHAs), KpUCTAUIMYECKas peléTKa, THIIbI
XUMHUYECKUX PEAKLUI, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOJIUTHI, IEKTPOJUTHUYECKAsT AUCCOLUALIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMi, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUsI IEKTPOIUTHUECKON JuccoLranuy, nepuoanueckuii 3akon Jl. . Menzaeneesa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMs W MPEBpAIICHUS SHEPIMM IPU XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XMMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUMN, (DaKTOIOTHUECKHUE CBEJICHUS
O CBOICTBax, COCTaBe, IMOJY4eHHU U O€30IMaCHOM HCIOJIb30BAaHUHM BAXKHEHIIMX HEOPraHMYECKHX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIe MPU3HAKU TMOHITHHA, YCTaHABIMBATH HX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MIPU ONMCAHUM HEOPraHUYECKUX BEILIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUH UCIOIB30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABICHHUS (POPMYII
BEUIECTB M YpPaBHEHUN XMMHUYECKUX peakuui, cucrematuueckyto HomeHkinarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTAEJbHBIX HEOPraHUYECKUX BeELIECTB (YrapHbIM ra3, yIJIEKHCIbIM Tas,
aMMHaK, raméHasi U3BeCTh, HeraléHas U3BecTb, TUThEBas COJa, MUPUT U JpYyTue);

c(OPMHPOBAHHOCTh YMEHHH OIPENEeNATh BAJICHTHOCTh M CTENECHb OKHCICHHUS XWMHYECKHX
AJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BHUJ XUMHYECKOW CBsi3M (KOBaJeHTHas, HOHHas,
METaJIJINYECKasi, BOJOPOJHAs) B COCIMHEHUSAX, THUIl KPUCTAIUIMUECKONM PEIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJsipHasi, MOHHAsI, METAJUTMUECKasi), XapaKTep cpebl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAIIEKHOCTh HEOPIraHUYECKUX BEILECTB MO UX
COCTaBY K ONPEEIEHHOMY KJIacCy/TpyIIe COeTMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJLIIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COIH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICI Teproaudeckoro 3akona JI. . MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IEKTPOHHOE CTPOEHHUE AaTOMOB XUMHUYECKHX
aneMeHTOB 1—4 nepuonos Ilepuoaudeckoii cucreMbl xumuueckux snemeHToB [[. M. Menneneesa,
UCIIOJNIb3YS TIOHSTUS «S-, P-, O-2JIEKTPOHHBIC OPOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB XMMHYECKMX DJIEMEHTOB M MX COEIMHEHUHN IO NEepHoJaM U
rpynmaM [lepuonnueckoil cucteMsl XUMHUYECKHX diIeMeHTOB []. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBa
HEOpPraHMYECKUX BEIIECTB Pa3INYHbIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAaHNUE T'€HETUYECKOU CBSI3U
MEXJy HEOpPraHM4EeCKMMM BELIECTBAMHM C IIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

c(OPMHPOBAHHOCTh yMEHHUS KJIACCU(UIMPOBATH XHMUYECKHE pPEAKUUU IO PA3IUYHBIM
MpU3HaKaM (YHCIy U COCTaBYy PEAarupyroUINX BEILIECTB, TEIJIOBOMY 3(PPEKTy peakluu, U3MEHEHUIO
CTEINeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABIIATH ypaBHEHHUS PEAKIMI pa3iNyYHbIX THUIIOB, MOJHBIE U
COKpaIlléHHbIE YPAaBHEHHs pEaKLMi HOHHOTO OOMEHA, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIMH, MOATBEPIKJIAIOIINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIECTB, PAclO3HABaTh OINBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOLIUE B
BOJHBIX paCTBOpPaX HEOPraHUUECKUX BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHMHM PACKpbIBAaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX



peaxIuii MoCPeICTBOM COCTaBJICHHSI SJICKTPOHHOTO OaaHca ATHX PEeaKIIHii;

C(OPMHPOBAHHOCTh YMEHUH OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW PEaKIHUA OT
pa3NuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BATh XHMHUYECKUE IMPOLIECCHI, JIeXKAIIUEe B OCHOBE
NPOMBIIICHHOTO  TOJIYYEHHsS] CEPHOM  KHCJIOTHI, aMMHakKa, a Takke C()OpMUPOBAaHHOCTh
HpeZ[CTaBJIeHI/Iﬁ 06 06H_[I/IX HAayYHBIX HPHHOUIIAX W 3SKOJOTMYCCKUX Hp06neMax XUMHWYCCKOTI'O
MIPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCICHHS C MCIIOIH30BAaHUEM TMOHITHS «MaccoBas
JOJIsI BEIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MaCChI
BEIIECTBA WM 00bEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OIHOTO M3
YUYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha OCHOBE 3aKOHOB COXpaHCHUS
MAacChI BEIIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU;

Cc(OPMHPOBAHHOCTh yMEHHUH COOJIIOJATh MpaBHja IIOJIb30BAaHUS XUMHUYECKOW IOCYIOH H
1abopaTopHBEIM 00OpYIOBAHUEM, a TaKXKe MpaBuiIa OOpaIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh yYMEHUWI IUIAHUPOBATh M  BBIIOJHATH XHUMHYECKHHA AKCHEPUMEHT
(pa3nokeHne MEpOKCHAa BOAOPOJAA B MPUCYTCTBHM KaTajlW3aTopa, OMpPENEICHUE CPeIbl PacTBOPOB
BEIICCTB C TOMOIIBI0 YHUBEPCAILHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHAYECKON PEeaKINy, peaKkiiii HOHHOTO 00OMEHa, KadeCTBEHHBIC PeakIiy Ha Cynb]ar-, kKapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE KCIIEPUMEHTAILHBIX 33]1a4 10 TeMaM «MeTauibl» U
«HeMeTaHHLI») B COOTBCTCTBUU C IIpaBUJIaMU TCXHHUKHU 0€e30I1aCHOCTH npu 06paHIeHI/II/I C BeHiecreaMu
1 JIaOOpaTOpHBIM 00OPYIOBAHUEM, MPEICTABIATH PE3yJIbTAThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe
3allUCH YPaBHEHUI COOTBETCTBYIOMIMX pEaKUWid M (OPMYIMPOBAaTH BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHHKOB (CPEJICTBAa MAaCCOBOM KOMMYHHKAIIMU, IHTEpHET U Jpyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHUIIA SKOJIOTHUYECKH 1I€IECO00Pa3HOTO MTOBEICHHS B
OBITY ¥ TPYAOBOW JESATEIHLHOCTH B LEJISIX COXPAHCHHS CBOETO 3[I0POBbSI U OKPYKAIOMICH MPUPOIHOMN
Cp€abl, OCO3HAaBAaTh OITACHOCTDb BO3I[CI7[CTBPI$I Ha JKUBBIC OPTaHHU3MbI OHpCI{eHéHHBIX BCUICCTB, IIOHUMAas
cmbicn mnokazarens [TJIK, mosicHAT, Ha mpuMepax CrnocoObl YMEHBIICHHS W TNPEIOTBPAIICHUS WX
BPE/THOTO BO3JICHCTBYS Ha OPTaHM3M YEJIOBEKa;

Ui 00yYaKOIIUXCSl ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3I0POBBSI: YMEHHUE TPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAHHWA BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUIS CJETBIX M CIa0OBUASIIMX OOYYArOIIMXCS: YMEHHE HCIONIb30BaTh pPelbeHO-TOUCUHYIO
cucteMy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TEMATUYECKOE IINTAHUPOBAHHUEYPOKOB XUMHUHU B 10 KJIACCE

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne o/ HaumeHoBaHue pa3/iesioB U TeM NMPOTrPaAMMBbI Kourpoabsnbie IIpakTuueckue (unbposxie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
[Ipeamer opranuveckoit Xumuu. Teopusi CTpOCHHUS Bubmiorexa HOK
1.1 . praHquCIfHX ML E pﬂe Osa 3 https://m.eds00.ru/863e6122
p & - VL DYHICp https://m.eds00.ru/863e632a
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
bubnuoreka HOK
2.1 IIpesenbHbIC YTIeBOAOPO/Ibl — ANIKAHBI 2 https://m.edso0o.ru/863e7dc4
99 HenpenenbHbie YIJI€BOAOPOIBIL: AJTKEHBI, 5 1 Bubnmoreka HOK
: ATKATHCHDI, ATKHHbI https://m.edsoo.ru/863e7dc4
bubnmoreka HOK
2.3 ApPOMATHYECKHE YTICBOTOPOIBI 2 https://m.eds00.ru/863e7dc4
24 [TpuponHbIE HMCTOYHUKH YTIEBOIOPOAOB U HX 3 1
' nepepaboTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeAuHeHust
bubnnoreka [IOK
31 Crnptel. Denon 3 https://m.edso0o.ru/863e7dc4
39 Anpperuasl. KapOoHoBble KuCHOTHL. CIOXKHBIE 7 1 Bubnuoreka HOK

3(hupbl



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e7dc4

bubnuorexa LHOK
3.3 YrieBosipt 3 https://m.edsoo.ru/863e7dc4
Hroro mo pazueny 13
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs
bubnuoreka HOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 https://m.eds00.ru/863e7dc4
Utoro no pazneny 3
Pa3zgea 5. BoicokoMoJieKy/JISIpHbIE COeINHECHUS
bubnuoreka HOK
5.1 Ilmactmaccp. Kayuayku. Bonokna 1 https://m.edso0.ru/863e7dc4
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 33
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TEMATHYECKOE INTAHUPOBAHHUEYPOKOB XUMHU B 11 KJIACCE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Koutpoasubie IIpakTuyeckue (ungpopbic)
Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. Ilepuoanueckuii 3aKoH U
11 [leproanueckasi cucreMa XUMHYECKUX JIEMEHTOB 3
. . Menaeneea
1.2 Crpoenue BemiecTBa. MHOrooOpasue BeIecTB 4
13 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo paszneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 Meramibt 6 1
2.2 Hemeramibl 9 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB 2
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 5
Hroro no pasneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35 2 3




MNOYPOYHOE INJIAHUPOBAHMUE 110 XUMHNUA 10 KJIACCA

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Koutpoabubie IlpakTunuyeckue a p
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Ipenmer  opranuyecko  Xumum, €€ 05.09.2025 | - Bubmiorexa HOK
1 B(E’,HI/IKHOBGHIEG AABUTIC 1 3HaquH; 1 https://m.eds00.ru/863e6122
P https://m.edsoo.ru/863e632a
Teopus CTpOEHUS OpraHUuYeCcKux 12.09.2025
2 coe pI/IHeHI/II?I g M. b ie oBa, & 1 bubsmorexa HOK
8 ) ' yHIeposa, https://m.eds00.ru/863e6122
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue 0 KJaccu(ukanuu 19.09.2025
3 opraHuyeckux BemiecTB. HomeHknaTtypa 1 bubnuoreka HOK
(cucremaTudeckas) u TpUBHUAJIbHbBIE https://m.eds00.ru/863e6564
Ha3BaHUS OPTaHUYECKHUX BEIECTB
4 AJKaHbI: COCTaB " CTpOCHHE, 1 26.09.2025  Bubnuoreka I[IOK
TOMOJIOTUYECKUH PAL https://m.edsoo.ru/863e674e
5 Meran ® 3TaH —  TIPOCTEHIIHE 1 03.10.2025  bubmuoreka LIOK
MPECTaBUTENN aTKAHOB https://m.eds00.ru/863e6b72
6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 10.10.2025 |~ Bubmzorexa HOK
' P ’ https://m.eds00.ru/863e6b72
DTHIEH W TPONWIEH — MPOCTEHIINE 17.10.2025 = Bubnuoreka LIOK
7 1
MPEJICTaBUTENN ATKEHOB https://m.edso0.ru/863e6870
8 [Mpaktuueckas pabora Ne 1. «Ilomydenue 1 1 24.10.2025  Bubauoreka IIOK
JTUJICHA U U3YYEHUE €0 CBOUCTBY https://m.edso00.ru/863e6d5c
AJIKaJIuEHBI. byranuen-1,3 u 07.11.2025
9 MeTI/IJJ'II6 anuen-1,3 a [Toryaenue 1 bubmotera HOK
yran T ya https://m.eds00.ru/863e6e88
CUHTETUYECKOTO KaydyKa U PE3UHBI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1 14.11.2025



https://m.edsoo.ru/863e6122
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FOMOJIOTUYECKUM  psif.  AuetuieH —
MPOCTEUILINN NPEICTABUTEIb AIIKUHOB

BbIunciieHust o0 ypaBHEHHIO XHMHYECKOM 21112025 | Bubmmorexa HOK
11 I P https://m.eds00.ru/863e6Ff0
peaxi https://m.eds00.ru/863e716c
12 Apenbl: OeH30)1 U TOXyOsl. TOKCHYHOCTH 28.11.2025  Bubauoreka LIOK
apeHOB https://m.eds00.ru/863e766¢
13 ['eHeTnveckass  CBSI3b  YIJIEBOJOPOJIOB, 05.12.2025  Bubnuoreka LIOK
MPUHAJISKAIINX K pa3IUYHbIM KJlaccam https://m.edsoo.ru/863e7c98
[IpupongHple MCTOYHUKHU YTIIEBOJOPOAOB: 12.12.2025
14 HpI/I p0 HHI)If/i ra3 v IOII ?{I;)Ie HIe[(prﬂIII{LIe brbmmorexa LOK
PHPOAL yT https://m.edsoo.ru/863e7aae
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
IIpupoanbie HCTOYHUKHU JIEBOAOPOIOB: 19.12.2025
15 an po HHLIIZ ra3 W IOl il;le Hi(bpmf{ble bubmmorexa LOK
PHpO yT https://m.edsoo.ru/863e7dc4
ra3bl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
16 KonrponsHass ~ pabora 10  pasjeny 26.12.2025  Bubauoreka LIOK
«YTII€BOIOPOABD) https://m.edso00.ru/863e796e
[lpenenbHble  OAHOATOMHBIE  CITHUPTHI: 16.01.2026  BuGmuoreka I[IOK
17
METaHOJ U dTaHoJI. BonopoaHas cBs3b https://m.edsoo.ru/863e796e
18 MHOTr0aTOMHBIE CITUPTHI: STHICHIJIUKOIb U 23.01.2026  BuGnuoreka LIOK
TIULEPUH https://m.eds00.ru/863e7540
deHoI: CTpOECHUE MOJICKYJIbI, (PU3UUECKUE 30.01.2026 | bubmorexa HOK
19 I/IXI/IMI/I.‘ICCIPiI/Ie CBOWCTBA i I/Il’VIeHeHI/Ie ttps://m.eds00.r11/86 3281 b6
- 1P https://m.eds0o.ru/863e831e
20 ATBIETH B dhopmainberug u 06.02.2026 = BubGnuoreka HOK
areTanpJerua. AeToH https://m.edsoo.ru/863e7f4a
21 OIHOOCHOBHBIE TpeeIbHbIE KapOOHOBBIC 13.02.2026 | BubnuoTteka LIOK
KHUCJIOTBI: MypaBbUHAs U YKCYCHAas https://m.edso00.ru/863e81b6
29 [paktuueckass pabora Ne 2. «CBoiicTBa 20.02.2026 = Bubnuoreka LIOK

pacTBopa YKCYCHOU KHCIIOTBI»

https://m.eds00.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

CTeapI/IHOBaﬂ N OJICMHOBAs KHCJIOTBI, KakK

27.02.2026

bubnuoreka [HOK

2
3 MPEICTABUTEIM  BBICIIMX  KapOOHOBBIX https://m.edsoo.ru/86386f2
KHUCJIOT
24 Mbula Kak COJIM BBICHIAX KapOOHOBBIX 06.03.2026 = Bubnuoreka LIOK
KHMCJIOT, MX MOIOLLEE JCHUCTBUE https://m.eds00.ru/863e8878
Crnoxuple 2GUpPBl  KaK  MPOU3BOJHBIC 13.03.2026
25 KapOOHOBBIX I?HCIJ)IOT I'm OJ'II/II)B cnoxl:Hbe bubmnorexa HOK
P - AP https://m.eds0o.ru/863e89a4
a¢upoB
XKupsr: THIPOITHU3, IPUMEHCHUE, 20.03.2026 = BuGnuoreka LIOK
26
OHMOJIOTYecKast poJib )KUPOB https://m.eds00.ru/863e8c60
YrieBoasr: COCTaB, KJIACCU(PUKALIMS. 27.03.2026
27 Ba>KHeI7IHHJI/Ie MIPEICTaBUTEIIN: qr)HIOKL(I)?.a bubmiorexa HOK
p ' ’ https://m.eds00.ru/863e8c60
bpykTo3a, caxaposa
08 Kpaxman u Ieumono3a Kak HPUPOIHBIE 10.04.2026 = Bubnuoreka LIOK
TOJIUMEPHI https://m.edso0.ru/863e8efe
KonrponeHas  pabora 1o  pasgeny 17.04.2026
«Kucnopoaconepxaiune OpraHUYeCKHe bubnmnoreka [HOK
29 .
COeIMHEHU»/ Bcepocculickas https://m.edsoo.ru/863e8efe
poBepoyHas pabora
OO6mrast xapakTepUCTHKa a30TCOJIEPIKAIINX 24.04.2026
30 0 FI:HI/I‘IGCEI/IX P coe I/IHCHI/Jllf/'Ip a / bubmorexa HOK
P N A https://m.edso0.ru/863e8d78
Bcepoccuiickas mpoBepouHas padboTa
31 AMUHBI: METHJIAMUH U aHWJINH 08.05.2026
AMUHOKHUCIIOTBI KakK am(oTepHbIe 15.05.2026
OpraHHYECKHe COCIMHCHMUS, ux
32 6EIOJIOFI/I'-IGCK06 3H3‘-I§-II/IG [MenTuapt bubmorexa HOK
' JIpL. https://m.eds00.ru/863e9214
benku Kak MIPUPOAHBIE
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
33 OCHOBHEIE HOHATHS XMMHUH 22.05.2026  Bubauoreka LIOK

BBICOKOMOJIEKYJIIPHBIX COCIMHEHU N

https://m.edso0.ru/863e9214
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OCHOBHEBIE METOIbI

BBICOKOMOJIEKYJISIPHBIX

CHHTC3a

COEJIMHEHUI.
[lmacTmaccel, KaydyyKku, BOJIOKHA

OBIIEE

KOJIMYECTBO

I[TPOT'PAMME

YACOB

110

33




Ne
n/n

INOYPOYHOE IVIAHUPOBAHME 110 XUMMHH 11 KIIACCA

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

XUMHYECKUN dJeMEHT. ATOoM. OJIeKTpOHHAas
KOH(UTypanus aTOMOB

Ilepuonuueckuit  3akoH u  llepuoamyeckas
cucremMa  XuMuueckux  anmementoB [, .
MeHeneeBa, X CBSI3b C COBPEMEHHOW TEOpHUEH
CTPOCHHSI aTOMOB

02.09.2025

09.09.2025

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XHUMUYCCKHX DJIEMEHTOB U HX COCIUHCHHUI II0
rpyImaM 1 nepuojaM. 3HaueHUEe MePUOIUIECKOTO
3aKOHa W CHUCTEMBI XMMHYECKUX 3jieMeHTOB JI.1.
MeHeneeBa B pa3BUTHU HAyKU

Crpoenue BemiecTBa. XHMHUYECKas CBS3b, €€
BUJIbI; MEXaHM3MBI 00pa30oBaHHUS KOBAJIECHTHOU
cBs3u. Bogopoanas cBs3b

BanentHocTs. DNeKTPOOTPULIATENBHOCTb.

CreneHp OKHCIICHUS. BemectBa MOJICKYIISIPHOT'O
" HEMOJICKYIISIDHOTO CTPOCHUSA

16.09.2025

23.09.2025

30.09.2025

[TonsiTue o nucnepcHeIX cucremax. MICTuHHbBIE U
KOJUIOUIHEIE pacTBOPBI. MaccoBas OIS
BEIIIECTBA B pACTBOPE

KJ'IaCCI/I(I)I/IKaI_[I/I}I n HOMCHKJIaTypa
HCOPTaHUYCCKUX COCIUHEHUI. I'eneTnyeckas
CBA3b HCOPraHMYCCKUX BCHICCTB, Pa3JIMYHBIX
KJI1aCCOB

07.10.2025

14.10.2025

Krmaccupukanmmss  XMMHUYECKUX ~ peakuuid B
HEOPraHUYECKON W OpPraHWYeCcKOM XUMHH. 3aKOH
COXpPAHEHHUs MacChl BEIECTB; 3aKOH COXPAaHECHHS

21.10.2025




U [PEBPALICHUS HHEPrUM IPU XUMHUYECKUX
peakuusax

Ckopocts  peakiuu. OOpaTuMmble  peakIUH.
XHUMHUYECKOE PAaBHOBECHE

11.11.2025

10

11

12

[Mpaktuyeckass pabora Ne 1. «BnusHue
pa3sTUYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peaKuumn»

OnektponauTuueckas aucconuanus. llonsarue o
BoZIoOpoAHOM moka3zarene (PH) pactBopa. Peakmuu
MOHHOTO OOMeHa. ['maponu3 OpraHHuYecKUx u
HEOPraHMYECKUX BEIIECTB
OKHCITUTEIIEHO-BOCCTAaHOBUTEIILHBIC peaxium.
[TonsaTne 06 >MEKTpoNIM3E PACIIABOB U PACTBOPOB
coueit

18.11.2025

25.11.2025

02.12.2025

13

14

KontponpsHast pabora o pazneny
«TCOpCTI/I‘ICCKI/Ie OCHOBBI XUMHN))

Meramibl, ux mnojgoxenue B Ilepuoguueckoit
cucTeMe  XHMMHUYecKux asnemeHtoB J[. U
MeHnneneeBa U1 OCOOCHHOCTH CTPOCHHSI aTOMOB.
O6mue ¢puznyeckre CBOMCTBa METAIIOB

09.12.2025

16.12.2025

15

16

CnnaBel MeTalIOB. JJNEKTPOXMMMUYECKUH Psif
HaIPSKEHUN METaJIOB

XHUMHUYECKHE CBOMCTBAa BaXKHEUINNX METaJJIOB
(Hatpuit, kanui, KanpIlUil, MarHUA, ATFOMUHUN) U
UX COeIUHEHUU

23.12.2025

30.12.2025

17

18

XUMUYECKUE CBOWCTBA Xpoma, MEIW U HX
COCTMHEHUN

XuMHUYeCKHe CBOMCTBA IIMHKA, JKejle3a W HUX
COEIMHEHUN

13.01.2026

20.01.2026

19
20

[Ipaktnueckass pabora Ne 2. "Pemenue
JKCHEPUMEHTAIBHBIX 3a7a4 1o Teme «Mertamis"

Hemeramnbl, ux mnonoxenue B llepuoanueckon

27.01.2026

03.02.2026




21

CUCTEME XUMHYecKux amemeHtoB J[. H.
MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®u3nyecKrue CBOMCTBA HEMETAIIOB. AJIJIOTPOIHMS
HEMEeTa/uIoB (Ha TMpUMEpe KHUCIOopOoAa, Cephl,
dbocdopa u yraeposa)

10.02.2026

22

23

XHWMHUYECKUE CBOMCTBA TAJOT€HOB, CEPbl U HUX
COCIMHEHUN

XUMHYEeCKHue CBOMCTBAa a3oTa, ¢ochopa U HX
COCTUHEHUN

17.02.2026

24.02.2026

24

25

XHWMHUYECKUE CBOMCTBA YIVIEpOAA, KPEMHHUS U HUX
COCIMHEHUN

[IpuMeHeHHEe BaKHEHIIMX HEMETALIOB W HX
COCIMHEHUN

03.03.2026

10.03.2026

26

O0o001IeHre U CHCTEMATHU3allds 3HAHUH 110 TeEME
«Hemeraiubr»y. BpluuciaeHuss 0o ypaBHEHUAM
XUMHUYECKUX PEAKIUH HW  TEPMOXUMHYECKHUE
pacuEThl

17.03.2026

27

28

[Ipaktuueckas pabora Ne 3. «Pemenue
SKCIIEPUMEHTAIIbHBIX 3a1a4y 1o TeMe
"Hemeramisl"»

KonTtponpHas pabora mo Temam «Mertamib»y U
«HemeTaien»

24.03.2026

07.04.2026

29

30

HeopFaHI/I‘IGCKI/Ie U OpraHu4YCCKUC KHCIIOTHI.
HeopFaHI/I‘IGCKI/Ie U OPraHUYCCKHUEC OCHOBAHUA

AM(I)OTCpHBIe HCOPTraHNUYCCKUC U OPraHUYCCKUC

COCOAMHCHUS. I'eneTnueckas CBA3b
HCOPTaHUYCCKUX U OPraHNYCCKUX BCIICCTB

14.04.2026

21.04.2026

31

32

Pormp xummm B oOecredeHHH HKOJOTHYCCKOM,
SHEPTeTUYECKOM W THUIIEBOW  0€30MMacHOCTH,
Pa3BUTHU MEIUITAHBI

HpeI[CTaBJ'ICHI/ISI 00 06H_[I/IX HAaYYHBIX MPUHIUIIAX
IMPOMBIIIJICHHOT'O MOJIYyYCHU A Ba)KHEHIITNX

28.04.2026

05.05.2026




BELIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1 12.05.2026

34 XUMHUS U 3J0pPOBBE UEIOBEKA 1 19.05.2026

35 OTtBen€éH Ha MOBTOPEeHKE U3ydeHHoro B 11 kmacce 26.05.2026
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KIIACC
Kon "
pOBeEpsIEMOro IIpoBepsiembie npeaMeTHbIe pe3yJabTaThl OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yjabTara

1 Teopernueckre OCHOBBI OPraHUYECKOW XUMHUHU

ChopMUpOBAaHHOCTh  TMPEICTABICHHA O  XHMHUYECKOM  COCTaBIISFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHH B [IO3HAHUU SIBICHUMN
Opupoabl, B (QOPMHUPOBAHWUU MBIIDICHUS W KyJAbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM MJii pelIeHHs] MPAKTHYECKUX
3aJa4 M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO M
MPUPOAHON cperie

1.1

Bnagenue — cucremoit = XMMHUYECKMX ~ 3HAHMH,  KOTOpas  BKIJIIOYAET:
OCHOBOITOJIATAIOIIHE HOHSATHUS (Momnekyua, BaJICHTHOCTD,
JNEKTPOOTPHUIIATENILHOCTh, CTEINEeHb OKUCICHHS, XHMHYECKas CBs3b, MOJIb,
MoOJIIpHasi Macca, MOJIAPHBIM O0BEM, YIIepOoAHBIM CKeJeT, (PyHKUHOHAJIbHAs
rpynmna, pajaukaig, H30MEpHUsi, H30MEpPbI, TOMOJOTUYECKUH psiji, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOA- W a30TCOJEp)KAIIUEe COEAWHEHHS, OMOJIOTHMYECKH

1.2 aKTUBHBIE BellecTBa (yIJIEBOJBI, JKUPBI, O€JIKH), MOHOMEp, TMOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPHH U 3aKOHBI
(Teopuss XHMMHUYECKOTO CTpoeHHs opranuueckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XMMHUH, (DAKTOIOTHYECKHE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYYEHHH U O€30MacHOM HCIOJIb30BAHUU BaKHEHIIMX
HEOPraHMYECKUX W OpPraHWYecKUX BeHIeCTB B OBITY M IPAaKTHUYECKOH
JeSITeTIbHOCTH YeTIOBEKa

CdopMUpOBaHHOCTh yMEHUU BBISIBIATH XapaKTEpPHbIE TPU3HAKU MOHSITHH,
1.3 YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIUE MMOHATHUS IIPU
OIMCAHUU COCTABA, CTPOEHUS U IPEBPAILECHUN OPraHUYECKUX COCAUHEHNN

chOpMUPOBAHHOCTh YMEHHI HCIIOJIB30BAaTh XWMHUUYECKYIHO) CHUMBOJHUKY JUIsS
COCTaBIICHUSI MOJEKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHON)

14 dbopMya OpraHMYECKHX BEIIECTB U YPaBHEHMM XHUMHUYECKHX PpEaKIIHi,
M3TrOTaBIMBATH MOJIETU MOJIEKYJ OPTAHMYECKUX BEUIECTB I WILIIIOCTPALMU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS

CdopMUpOBaHHOCTh YMEHHMH YCTaHABIMBATH TNPUHAMIEKHOCTh HU3YYEHHBIX
OpPraHMYECKUX BEILECTB 10 MX COCTaBYy M CTPOCHHIO K ONPENECIEHHOMY Kiaccy

15 (rpynme)  coeauHeHUW  (YTJIEBOJIOPOIBI, KHCJIOPOJI W a30TCOJAEpIKAIINE
COEJIMHEHUS, BBICOKOMOJIEKYIISIDHBIE COEIMHEHMs), JaBaTb MM Ha3BaHUS II0
cucrematrueckoit Homenknatype (IUPAC)

ChopMHpPOBAaHHOCT, YMEHHSI OMNPENETATh BUIABI XHUMHYECKOW CBS3M B

1.5
OpTraHU4YCCKUX COCAUHCHUAX (O)II/IHapHLIC n KpaTHLIC)

ChopMupoBaHHOCTH YMEHHSI TPUMEHSATH: TOJIOKEHUS TEOPHUU CTPOCHHS
1.6 oprannueckux Beuiects A.M. bytiepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHMS MacChl BEILIECTB

VYraeBogopoasl. Kucmopoaconepikamipie W a30TCOIEpKallde OpraHHYECKHUe
coeMHeHus. BEICOKOMOJIEKYIISIpHbIE COSMHEHUS

ChopMupoBaHHOCTh YMEHUH NPHUBOJUTH TPUBHAIBHBIE HA3BaHMUSA OTIEIbHBIX
2.1 OpPraHWYECKHUX BEIIECTB (OTWJIEH, TPONMJICH, AaIeTUJICH, JTHJICHTINKOIb,
ruuepud, ¢enon, Qopmanbaerun, aneTaigbAeru]l, MypaBbUHas —KHCIOTA,




2.2

YKCYCHasi KHUCJIOTa, OJIEMHOBAasi KHUCJIOTA, CTEApUHOBAas KHCIOTa, TJIIOKO3a,
bpykTo3a, KpaxMai, HeIk0103a, TITHIIMH)

CdopMUpPOBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NYECKUE U
XUMHNYCCKUC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTeHCﬁ paBHI/I‘-IHBIX KJIaCCOB
OpPTaHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH, IPOIWICH, alleTUJICH, OyTalcH-
1,3, metunOyraauen-1,3, 6€H301, METaHOI, 3TAHOJI, STUICHIJIUKOIb, TIUIEPHH,
deHo, aneTanbIerui, MypaBbHHas W YKCYCHas KHCIOTBI, TIFOKO3a, Kpaxmal,
EJUTI0NI032, AMUHOYKCYCHAsI KUCIIOTA)

2.3

2.4

3.1

3.2

CdopMUpOBaHHOCTh YMEHHSI HJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUIMYHBIMU TIPEJICTABUTEISIMA PA3JIUYHBIX KIIACCOB OPTraHMYECKUX BEIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIIT

ChopMupOBaHHOCTh YMEHUSI XapaKTEPU30BaTh HCTOYHHKHU YIIIEBOJOPOIHOTO
Celpbsi (He(Th, TNPUPOAHBIA Ta3, Yroyib), CIOCOOBI WX MEPEepPadOTKU U
NPaKTUYECKOE MPUMEHEHHUE MTPOAYKTOB MepepaboTKu

XUMHS U KU3Hb. PacuéThl

CdopMUpOBaHHOCTh YMEHHH BIIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOAAX
HAay4YHOI'O0 TO3HAHUA, WCIOJb3YEMbIX B XHMHMHM HpPU HU3YYEHUH BEILIECTB U
XAMHYECKHUX SIBJICHU (HabmroncHME, U3MEpEHNUE, JKCIIEPUMEHT,
MOJIEJIUPOBAHUE), UCIIOIB30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS IS PUHATHUS
pPELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMM U MX
MIPUMEHEHUEM

CdopMupoBaHHOCTh yYMEHUU COONIOAATh MpaBUiia IMOJB30BAHUS XHUMHYECKON
Nnocy/0i u jabopaTopHbIM 000pYIOBaHHMEM, a TaKKe IpaBWiia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSMH 110 BBITOJHEHHUIO JTAOOPATOPHBIX
XUMHWYCCKHUX OIIBITOB

3.3

CopMUpOBaHHOCTh YMEHMHM IJIAHUPOBaTh M  BBIIOJHATH XMMHUYECKUH
HKCHEpUMEHT (IpEeBpallleHUs OpraHWYeCKHX BEIIeCTB IpU HarpeBaHuUH,
MOJIyYeHUE OJTHJIEHA W U3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIE peaKLuu
OpPraHMYECKHUX BEIIEeCTB, JAEHATypauus OEJIKOB IpH HarpeBaHWM, IIBETHBIE
peakuuu OENKOB) B COOTBETCTBUHM C IpaBUIaMHU TEXHMKH O€30MaCHOCTU IpH
oOpallleHnn ¢ BeIIecTBaMH M JIaOOpaTOpHBIM 00OpYyIOBaHUEM; NPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO JKCIIEpUMEHTa B (QopMme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid M (OpMYyIMpPOBATh BBIBOABI HAa OCHOBE 3THUX
pe3yabTaToOB

3.4

3.5

CdopMUpOBaHHOCTh YMEHUN MPOBOJUTH BBIUMUCIEHHS IO XUMHYECKUM
ypaBHEHHUSIM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEILECTBA WM MPOAYKTa
peakuuMyu N0 HU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB MJIU MPOYKTOB PEaKIUH)

CopMHpOBaHHOCTh YMEHUW  KPUTHYECKH aHAIM3UPOBATh  XUMHUYECKYIO
UHPOPMALIMIO, TOJNYYaeMYyI0 U3 Ppa3HbIX HMCTOYHHKOB (CpEICTBa MAacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMHpOBaHHOCTH yMEHUH co0JIr0/1aTh TpaBUiIa 9KOJIOTUYECKH
1esiecoo0pa3Horo TMOBEACHUsT B OBITY W TPYJOBOH JEATETBHOCTH B IEIAX
COXPaHEHUSI CBOETO 3/I0pPOBbS U OKPYXAlOIIeW MpUPOJHON Cpenbl, 0CO3HABATh
OIACHOCTb BO3JIEHCTBUS HA XUBBIE OPraHU3MBI OINPEAEIEHHBIX OPraHUYECKHUX
BellecTB, NoHMMas cMmbica mokaszarens [IJIK (mpeagensHo nomycTumoin
KOHIIGHTPAllMM), TMOSCHATh Ha IpUMepax CIOCOObl  YMEHBUICHHUS W
IPEIOTBPALICHHS MX BPEIHOTO BO3AEUCTBUS HA OPTaHU3M UeIOBEKa




11 KITACC

Koxa

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiembie npeaMeTHbIE pe3yJibTaThl OCBOEHHA OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bnanenue CUCTEMOH XUMHYECKUX 3HAHUH, KoTopast BKJIFOYAET:
OCHOBOIIOJIAraroIMe MOHATUS (XMMUYECKHH 3JIEMEHT, aToM, 3JIEKTPOHHas
obonouka aTtoma, S-, p-, O-3JIEKTPOHHBIE OPOMTAIM aTOMOB, HMOH, MOJEKYIa,
BAJICHTHOCTD, IEKTPOOTPULIATEIBLHOCTD, CTEIIEHb OKUCIICHHsI, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHbIM 00BEM, KpHUCTAUIMYECKasl PEHIETKA, THIIbI
XUMHUYECKMX  peakuuil  (OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, pEeaKlUM HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEIEKTPOJIUTBI, IEKTPOIUTHYECKAs JUCCOLUALUS, OKUCIIUTEIIb, BOCCTAHOBUTEIIb,
CKOPOCTb XMMUYECKOW pPEaKLUH, XMMHUYECKOE DPABHOBECHE); TEOPUM M 3aKOHBI
(Teopust  anexkTposuTHUECKOW auccoumanuu, llepmogmueckuit 3axon .M.
MeHzeneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMUH, (DAKTOJIOTHYECKHE CBEICHHS O CBOMCTBaX, COCTaBe, IOMYYCHUH U
0€30MacHOM MCHOJIb30BaHMM BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKOMU JESITEIbHOCTH YEJIOBEKA

1.2

CdopmupoBaHHOCTh YMEHUH BBISABIATh XapaKTEpHbIE NPU3HAKU U B3aUMOCBS3b
U3Y4YECHHBIX IOHATUM, NPUMEHATH COOTBETCTBYIOUIME IOHATUSA IIPU ONHUCAHUU
CTPOEHHsI M CBOWMCTB HEOPraHMYECKUX BEUIECTB U UX NPEBPALICHUN; BBIBIIATH
B3aMMOCBSA3b XMMHUYECKUX 3HAHWM C NOHATHUAMU W NPEICTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

14

1.5

BJIaIIGHI/Ie OCHOBHBIMH MCTOJAaMH HAY4YHOI'O IIO3HAHUS BCHICCTB WM XMMUUYCCKHUX
SIBIICHUI (Ha6J’IIO)IeHI/Ie, HU3MCPCHUEC, SKCTICPUMCHT, MOI[CJ'II/IpOBaHI/Ie)

CchopMupoBaHHOCTb YMEHHH OIpENeNiTh BaJIEHTHOCTh M CTENEHb OKHCIECHHS
XUMHUYECKHUX JJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, HOHHAs, METAJUINYECKasA, BOJAOPO/IHAs) B COETUHEHUSAX, TUIT
KPUCTAIJINYECKON pPEHIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYJsSpHas,
MOHHAs1, METaJIJTMYECKast)

ChopmupoBaHHOCTh YMEHHI ONPEIENATh XapaKTep Cpelbl B BOAHBIX PacTBOpPaxX
HEOPraHWYECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCTE yMEHHSI KiIacCU(PUIMPOBATH XUMHUYECKHE PpEAKIUU IO
Pa3IMYHBIM MpU3HAaKaM (YMCIy U COCTaBY pEarupyroliux BEIIECTB, TEIIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHIO CTENEHEH OKUCICHHS AJIIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YJ4acTHIO KaTajln3aTopa)

1.7

CdopmMrpoBaHHOCTh YMEHHI COCTABIISITh YPABHEHMSI pEaKLIUN Pa3IMyuHbIX TUIIOB,
MOJTHBIE W COKpAUIEHHBIE YPAaBHEHHUS pPEaKUMH HMOHHOTO OOMEHa, YYHThIBas
YCIJIOBHS, IPU KOTOPBIX ATH PEAKLMHU UAYT 1O KOHIIA

1.8

1.9

1.10

ChopMUpOBAaHHOCT,  yMEHUW  TMPOBOJAWTH  PEAKIUU,  IOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB pa3JIMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, PUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB

ChopmupoBaHHOCTH ~ YMEHUH  pacKpbplBaTh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI MMOCPEICTBOM COCTABIICHUSI JICKTPOHHOTO OajaHca
ITUX PEAKLUI

CdopmupoBaHHOCTE YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM
pPEeaKIMu OT Pa3TuIHBIX (haKTOPOB




1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHHI OOBSICHATH XapakTep CMEIICHHUS XHMHYECKOTO
paBHOBECHsI B 3aBHCIMOCTH OT BHeITHero Bo3aeicTBus (nmpunmun Jle [llarense)

O61ua;1 N HCOPraHU4CCKas XUMHA

CdopMupoBaHHOCTH YMEHUH pacKpbiBaTh cMbICH [lepuogndeckoro 3axona JI.M.
MenzeneeBa U IEMOHCTPUPOBATH €T0 CHCTEMATU3HPYIOIIYIO, OOBICHUTEILHYIO 1
MIPOTHOCTUYECKYIO (PYHKIIMH

ChopMupoBaHHOCTb YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 mepuonoB llepuoanyeckoil cucTeMbl XUMHUYECKUX
anementoB J[.M. MenpeneeBa, HCHONB3Ys MOHATHS «S-, P-, O-37EKTPOHHBIC
opOuTanmy, «IHEPreTHIecKue YpoBHUY», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMYECKHX IEMEHTOB U HX COEAMHEHHUI MO NepuojaM U Ipymniam
IIepuonnueckoil cucTeMbl XMMUYeCKUX 3i1eMeHTOB [I.M. Menneneesa

2.3

2.4

2.5

2.6

ChopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE XUMUYCCKUE
CBOMCTBA HEOPraHMYECKHX BEIIECTB pAa3IMYHBIX KJIAccoOB, MOJATBEPKIATh
CYILIECTBOBAHUE TEHETHYECKOM CBSI3M MEXKAY HEOPraHMYECKHUMH BEIECTBAMH C
MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKHUX PEAKIIHIA

ChopmMupoBaHHOCTh YMECHHI YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHHUECKUX
BEIIECTB 10 HMX COCTaBy K OIPEISIIEHHOMY Kilaccy (TpyIiie) COeIuHEHHIA
(pocThie BelecTBa — META/UTBI U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KHCIIOTHI,
aMm(doTepHbIC TUAPOKCHIBI, COJIH)

ChopmupoBaHHOCTh yMEHUU UCHOJIB30BaTh XHUMHUYECKYI) CHUMBOJHKY JUIS
cocTaBieHUs] (GOpPMyN BEIIECTB M YPAaBHEHUWH XUMHUYECKHMX PEaAKIIHH,
cucremarnyeckyro Homenknatrypy (IUPAC) wu  TpuBmanpHble Ha3BaHUS
OTIENBHBIX HEOPTraHWYECKHX BEUIECTB (yrapHbIW ra3, yrJIEKUCIbIH Ta3, aMMHaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTh, IUTHEBAs COJIA, MUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOJITBEPKIAThH
CYILIECTBOBAHME T€HETHYECKOM CBS3M MEXAY HEOPraHMYECKHUMH BEIECTBAMH C
MTOMOIIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaAKIUi

2.7

ChopmMupoBaHHOCTh YMEHMHM IJIAHUPOBAaTh U BBINOJHATH  XUMHUYECKHI
HKCHEPUMEHT (Pa3NIo’KeHHE MEePOKCHAA BOAOPO/a B MPUCYTCTBUHM KaTalu3aTopa,
OIIpPENICJICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOI'O
MH/IMKATOpa, BIUSHUE PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM peakuu,
peakuuu MOHHOro OOMEHa, KaueCTBEHHbIE peaklMM Ha cynabdar-, kapOoHaAT- U
XJIOPH-aHUOHBI, HA KaTHOH aMMOHMUS, PELIEHUE DKCIEPUMEHTAIbHBIX 3a7ad I10
teMaM «Metamnel» U «HemeTtannbsl») B COOTBETCTBUM C NpPaBUJIAMU TEXHUKU
0e301acHOCTH U OOPAIEHNH C BELIECTBAaMH U J1a00paTOPHBIM 000pYyI0BaHUEM;
MPEJICTaBIATh PE3yJabTaThl XHMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHMH COOTBETCTBYIOLIMX peakUuil U (OpMYIHpPOBATH BBIBOJBI HAa OCHOBE
3THUX Pe3yJbTaTOB

2.8

CdopmupoBaHHOCTE yMEHUU COONIOAATH MpaBWJIa TMOJIB30BAHUS XHUMHUYECKOM
MOCYy/IO W JabOpaTOPHBIM OOOPYAOBAaHHEM, a TaKXKe IMpaBHJIa OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIIBITOB

2.9

3.1

ChopMHUpOBAaHHOCT, YMEHUW  XapaKTepU30BaTh XUMHUYECKHE  TMPOIECCHI,
JIe)Kallle B OCHOBE IPOMBILLICHHOIO MOJyYeHUsI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTHh MPEACTABJICHHN 00 OONIMX HAYYHBIX MPUHIUIAX U
IKOJIOTHUECKUX MPoOdIeMax XMMHUECKOTO IPOU3BOACTBA

XUMHS U KU3Hb. PacuéThl

ChopmupoBaHHOCTh  TPEACTAaBICHHH O  XUMHYECKOH  COCTaBISIOMICH




€CTECTBEHHOHAy4YHOM KAapTUHBl MHUpPA, pPOJIM XMMHMM B IIO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMU MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €&
(YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOIUMOW Ui peIIeHUS MPAKTHUYECKHX
3ala4 M DKOJOTWYECKM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM Cpene

3.2

ChopmupoBaHHOCTE  YMEHHA  KPUTHYECKH  aHAIM3HPOBATH  XUMHYECKYIO
nH(OpMALIHMIO, TOJIy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKAIUHU, ceTh IHTEpHET U Jipyrue)

3.3

CdopmupoBaHHOCTH YMEHHI co0JII0/1aTh MpaBuiIa 3KOJIOTUYECKH
11eJ1eCO00pa3HOro IOBEJEHUS B OBITY M TPYAOBOH JAEATENBHOCTH B IEJAX
COXpaHEHUs CBOETO 3J10POBbS U OKPYKAIOLIEH IPUPOTHON CPeIbl

3.4

3.5

Oco3HaBaThb ONACHOCTh BO3JEWUCTBHUS Ha JKUBBIE OPraHU3MBl OINpPEAEIEHHBIX
BEIIECTB, NMOHUMas cMblici nokaszarens [IJK, moscHATe Ha mpumepax crocoObl
YMCHBIICHUSA W TMPCOAOTBpaAliICHUA HX BPCIAHOIO BOBIIGP'ICTBHSI Ha OpraHusm
4eJI0BEKa

ChopmupoBaHHOCTh YMEHHI MPOBOJIUTH BBIUMCICHHUS C HCIOIb30BAHHEM
MIOHSATHUS «MAacCoBas JIOJsl BEIIECTBA B PAaCTBOPE», OObEMHBIX OTHOIICHUN Ta3oB
MIPU XUMHUYECKUX PEaKIUAX, MAcChl BEI[ECTBA U 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce UM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIIOBOTO 3¢ (eKTa peakiuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCCh
BEIIECTB, IPEBPAILLECHUS U COXPAHEHHS SHEPTUU

Kon
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1.2

1.3

2.1

2.2

2.3

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KVIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
TeopeTnueckre OCHOBBI OPraHUYECKONH XUMUH

IIpeamer opraHnM4ecKod XUMHHU: €€ BOZHMKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B IOJIYyYECHUU
HOBBIX BEIIECTB M MAaTepUaioB. Teopus CTPOECHHsS OpPraHWYECKHX coeauHeHnid A.M.
bytnepoBa, €€ OCHOBHBIE I1OJIOKEHUS

CrpykTypHble (OpMYJIbl OpPraHMYECKHX BEIIECTB. ['omosiorus, m3omepus. XuUMHUYeCKas
CBSI3b B OPraHUYECKHX COECTUHEHHSX — OJUHAapHble W KpaTHble cBs3U. IIpencraBienue o
KJ1acCU()UKALMU OPraHUYECKUX BEILECTB

Homenknarypa opraHndeckux COEAMHEHMH (cucTeMaTHuecKas) U TPUBUAIbHBIE Ha3BaHUS
BAXHEHMIINX MPEACTABUTEIEH KIACCOB OPIraHUUYECKUX BEILIECTB

Yri1eBo10pOBI

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJOIMYECKMH psaa. Meran W 3TaH — mpocTeiimune
MIPE/ICTAaBUTENN AJIKAHOB: (PU3MYECKHE U XMUMHUYECKHE CBOMCTBA (PEaKIMM 3aMEUIeHHs U
TOpPEHMS), HAXO0XAEHNUE B IPUPOJIE, TOTYyUEHHE U IPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psAfl. DTUJIEH U NMPOIUJIEH — MPOCTEHIINE
MIPEJICTaBUTENN AJIKEHOB: (M3NYECKHE U XMMUYECKHE CBOMCTBA (peakUHMH T'MIPHUpPOBaHUS,
raJIOTEHUPOBAHHUS, THIpaTallu{, OKMCIIEHUS U MOJIMMEPHU3aLNN), TOIYYEHUE U IPUMEHEHUE
Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaXHEHIINE XUMHUYECKHUE
cBoicTBa (peakius noiauMmepusanun). [lodydeHre CHHTETHYECKOTr0 KayuyKa U pe3HHbI

2.4

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psaa. AleTuieH —
MPOCTEUIINIA TIPEACTABUTETh AJIKHHOB: COCTaB, CTpO€HWE, (U3HYECKHE M XUMHUYECKHE
CBOMCTBa (peaklMM TUJIPUPOBAHMS, TATIOT€HUPOBAHUS, TUAPATALIMH, TOPEHHUS), TIOTyUYEHUE
Y IPUMEHEHUE

2.5

Apenbl. benzom: cocrtaB, cTpoeHue, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu




2.6

3.1

3.2

3.3

3.4

3.5

raJIOTEHUPOBAHNS U HUTPOBAHUS), NOIYYEHUE U NIpUMEHEHHE. TOIyou: coCTaB, CTPOEHUE,
¢dbusznueckue M XHUMHUYECKHE CBOWCTBA (peaklMHM TaJOreHUPOBAHMS W HUTPOBAHUSA),
[IOJIyYeHUE U TpUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTHueckas CBS3b MEXIY
YIJIEBOJOPOJAAMU, IPUHAIEKAIIMMH K Pa3IuYHbIM KJlIaccaM

[TpupoHbIE MCTOUYHUKHU YTIIEBOAOPOAOB. [IpUpoaHBIi ra3 W MOMyTHBIC HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mepepaObOTKH HEPTH: IEPEeroHKa, KPEKUHT
(TepMuUecKHil, KaTaIUTHYEeCKui), muponu3. IIpoaykTel mepepaboTku HedTH, UX
IPUMEHEHHE B NPOMBIIICHHOCTH XU B ObITY. KaMeHHBI yroab W TNPOIYKTHI €ro
nepepaboTKH

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANHCHUA

[IpenenbHble ONHOATOMHBIE CHUPTHI. METaHOJN W JTAHON: CTPOCHHUE, (PU3NYECKUE HU
XUMUYECKUE CBOWCTBA (pEaklMU C AaKTUBHBIMU MeETaUlaMH, TajJOoreHOBOJAOPOIAMH,
ropeHue), mpuMeHeHue. BomopoaHble CBA3M MEXIy MOJIEKyJaMH CHUpPTOB. JledicTBue
METaHOJIa ¥ ATaHOJIa HA OpraHU3M 4YeJIoBeKa. MHOroaTOMHbBIE CIIUPTHI. DTUJICHTIIMKOIb U
[NIMLIEPUH: CTPOCHHEe, (PU3NYECKUEe M XUMUYECKHEe CBOWCTBA (B3aMMOJEWCTBUE CO
HIEJIOYHBIMHU METaJJIaMU, KQUeCTBEHHAs! peakiivsi Ha MHOTOATOMHbBIE CTIUPTHI). JlelicTBue Ha
opraHu3sMm uesnoBeka. [I[puMeHeHne riuiepuHa U 3TUICHIJIMKOIIS

@DeHo: CTpoeHHE MOJIEKYIIbI, PU3NYECKUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona

Anpneruapl U KeToHbL. Dopmanbaeruj, aneTadbACTHIl. CTpOCHUE, (HU3UYCSCKHUE H
XUMHUYECKUE CBOMCTBA (PEaKIMU OKUCIECHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIUN),
MOJIy4YeHHUE U PUMEHEHHE

O/HOOCHOBHBIE Ipe/ieNbHbIe KapOOHOBbIE KUCIOTHl. MypaBbUHAsE M YKCYCHAasi KHUCJIOTHI:
CTpOeHME, (pU3MYeCcKne M XMMUYECKHE CBOWCTBa (CBOIiCTBa, oOmMe AJs Kjacca KUCIOT,
peakuus aTepuduKanun), noiaydeHue u npumenenue. CreapuHoBas U OJEMHOBAs KHCIIOTHI
KaK TPEICTaBUTEIH BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJHM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEICTBHE

Crnoxsble 3(pUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. I'MAPOIN3 CIOXKHBIX 3(HPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

3.6

VYrieBobl: cocTaB, Kiaccudukanus yriaeBoaoB (MOHO-, U- U ToyMcaxapuabl). [mroko3a —
OPOCTEHIIMIA  MOHOCaXapuJ: OCOOEHHOCTHM CTPOEHHUS MOJIEKYJbl, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA (B3auMozelcTBre ¢ ruapokcuaom meau(ll), okucnenne aMMuayHbiM
pactBopoMm okcuaa cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B
pUpoje, NpUMEHeHue, Ouosornyeckas poib. PDortocuHTed. DpykTOo3a Kak H30MEP
roKo3bl. Kpaxman M nemnono3a Kak NpupojHble nmoiaumepbl. CTpoeHHMe Kpaxmaia |
uetono3el. dusnueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaia (THIpOM3, KauyecTBEHHas
peakIus C HOJIOM)

A3oTcojieprkalie OpraHu4eckie CoeIMHEHUs

4.1

AMHMHOKHUCIIOTHI KaKk aMmpOTEpHBIE OpraHnYecKue coequHeHnss. Ou3nyeckue 1 XUMUYECKHE
CBOMCTBa aMHHOKHCIIOT (Ha MpuUMepe TIuIMHa). buonorndeckoe 3Ha4eHHEe aMUHOKHCIIOT.
Ilentnanl

4.2

benkn kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOUHCHUA. HepBHqHaH, BTOpHUYHAA H
TpETUYHAsA CTPYKTYypa 0ciKkoB. XMMUYECKHE CBOMCTBA OEJIKOB: ruapoJn3, ACHaTypalnusd,
Ka4C€CTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOJIEKYIISIpHBIE COETMHEHHUSI

5.1

5.2

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOIJICKYJIAPHBIX COC}II/IHGHPIfII MOHOMCp, IOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IOJIUMCPU3AlUU, CPCAHAA MOJICKYJISIpHAd Macca. OcHoBHbBIE
METOBI CHHTEC3a BBICOKOMOJICKYJISAPHBIX COC)]I/IHeHI/Iﬁ - MMOoJIMMEpHU3allnA n
ITOJIMKOHACHCAIUA

3KCHCpI/IMCHTaJ'IBHBIG MCTOJbI M3YUCHUS BCHICCTB M HX HpCBpaHlCHI/Iﬁi O3HAaKOMJICHUE C




o0pa3laMu NMPHUPOIHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIacTMacc, KayuaykoB. [lomyuenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI

Kon
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1.2

11 KJIACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
TeopeTtnueckrue OCHOBbI XUMUU

XUMUYECKUH d3JeMeHT. AToM. Slapo aTtoma, HW30TONBL. JJEKTpOHHas 000JI0UKa.
DHepreTUUeCKUe YpPOBHH, IIOAYPOBHHU. ATOMHBIE OpOHTamu, S-, P-, 0-3JIeMEHTHI
OcoOeHHOCTH paclpeesieHus NIEKTPOHOB 110 OpOUTAIIM B aTOMax 3JIEMEHTOB IHEPBBIX
4eThIpEX NepUoJI0B. DIEKTPOHHAS KOH(PUTYpaLlUs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuomuueckas cucrema xuMuueckux asnemeHtoB .M.
MenneneeBa. CBsi3b NEpHOIUYECKOrO 3akoHa U lleproanyeckoi CUCTEMBbl XUMHUYECKHUX
snementoB J[.MI. MengeneeBa ¢ COBPEMEHHOM TEOpHEHl  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHYECKHX DJJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX M CIIOKHBIX BEHIECTB IO TPYNINaM W NEpHOoJaM. 3HAYEHUE NEPUOJUYECKOTO
3aKOHA B Pa3BUTHH HAYKH

1.3

14

1.5

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHIIBI XMUMHYECKOW CBsI3M (KOBAJICHTHAs
HEeMoJIsIpHas W TMOJsIpHAs, HOHHAs, MeTalindeckas). MOHBI: KaTHOHBI M aHHOHBI.
MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW XWMHUYECKOW CBsi3W (OOMEHHBIM W JOHOPHO-
aKLenTopHbIi). BomopoaHas cBs3b

BanentHocTh. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS

BemiectBa MOJNEKYJISIPHOIO M HEMOJIEKYJIIPHOIO CTPOEHHUA. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBA. THUIMBI KPUCTAIIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIIA

KpUCTaIN4ecKoi pemérku. [ToHATHE O qUCTIepCHBIX cUcTeMaX. VICTHHHBIC ¥ KOJUIOMIHBIC
pacTBOpbl. MaccoBasi J10J1s BEIIECTBA B paCTBOPE

1.6

1.7

1.8
1.9

Knaccn@nxaunﬂ HCOPIraHUYCCKUX COCIUHECHUM. HOMCHKHaTypa HCOPraHU4YCCKHUX BCIICCTB
XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKI_[I/Iﬁ B HeOpraHquCKOﬁ n
OpFaHH‘IGCKOﬁ XAMUH. 3aKOH COXpaHCHUA MaCChl BCHICCTB, 3aKOH COXpAaHCHUA H
MMpEBpalICHUA DHCPIUHU IIPU XUMHUYCCKUX PCAKIUAX

CKOpOCTB pCaKknuu, €€ 3aBUCHUMOCTB OT Pa3JINYHBIX (l)aKTOPOB

OOparuMmble peakiuu. XUMHU4Yeckoe paBHOBecwe. (DakTophl, BIUSIONIME HAa COCTOSHUE
xumuyeckoro paBHoBecus. [Ipuanun Jle [larense

1.10
1.11

Onexrpomutudeckas auccouuanus. CuibHble M ciadble 30eKTpoiuThl. Cpega BOIHBIX
pacTBOPOB BELIECTB: KKcasd, HEUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peaKkuuu

Heoprannueckas xumust

2.1

Hemeramner. [Tonoxenne HemeTauioB B [leproanyaeckoil cucTeMe XUMUISCKUX dJIEMEHTOB
JI.11. MenpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NYECKUE CBOWCTBA HEMETAIJIOB.
AnoTponusi HEMETAUTOB (Ha MpUMepe KUCIOPoia, cepbl, hocdopa u yriaepoia)

2.2

XWMHYECKHE CBOWCTBA BAXHEHITMX HEMETAUIOB (TaJOTEHOB, CEphI, a3oTa, Qocdopa,
yriepoga W KpeMHHs) M HUX COEAMHEHHH (OKCHIOB, KHCIOPOJCOACPXKAIUX KHUCIIOT,
BOJOPOJHBIX coerHeHui). [[puMeHenne Ba)XHEHIINX HEMETAIIJIOB U UX COEIMHEHUN

2.3

2.4

Metainel. [lonoxenne metauioB B Ileproamdeckoil CUCTEME XHMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O0OJIOUYEK aTOMOB METAJUIOB.
O6mme ¢dusmyeckue cBoicTBA MeTaIOB. CIUTaBhl METAUIOB. DJIEKTPOXUMHUYECKHUI Psif
HaMpPsDKEHUH METAIJIOB

XUMHYECKHE CBOMCTBA BAKHEWIINX METAUIOB (HATpUM, Kauuid, KaabllUi, MarHuu,

ATIOMHUHHM, IIMHK, XpOM, K€JIe30, Mellb) U UX coeauHeHud. OOmme crmocoObl MOTyYeHUs
MeTtasuioB. [I[ppuMeHeHrne MeTaIoB B OBITY M TEXHUKE




2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JIMYHBIM KJIaCCaM

XUMUS U )KU3Hb

3.1

Ponb xumun B 00ecrieueHUU 3KOJOTUIECKOM, YJHEPTETUYECKON U MUIIEBOW OE30MacHOCTH,
pa3BuTuM MeauuuHbL. 1loHATHE O HayYHBIX METOJAaX MO3HAHUS BELIECTB M XUMHYECKHX
peakuui

3.2

3.3

[IpencraBnenus 00 0OMMX HAYYHBIX MPUHLIUIAX POMBIIUIEHHOTO MOMYYSHUS BAKHEHIIINX
BeniecTB. YenoBeK B MHUPE BEHNIECTB M MAaTEpPUANOB: Ba)KHEHWIIUE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBbIE MAaTepUasbl, KPacKu, CTEKJIO, KEpaMHUKa, MaTepUalbl s
JIEKTPOHUKHU, HAHOMAaTepUaJlbl, OPrfaHUYECKHUE U MUHEpaIbHbIE y100peHUs

XuMus W 3I0pOBbE YEIOBEKAa: IPAaBHJIA MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuia OE30MacHOr0 MCIIOJIb30BAaHUS IPENnapaToB OBITOBOW XWMHHU B IOBCEJHEBHOMH
KU3HU

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJIBbHOM [TIPOI'PAMMOBI

CPEJHET'O OBIIET'O OGPA3OBAHUA

Kon
MIPOBEPAESMOTO
TpeOOBaHMSI

[IpoBepsiemble TpeOOBaHUS K PEAMETHBIM pe3yIbTaTaM OCBOSHHUSI OCHOBHOH 00pa30BaTeNbHOM
MPOrPaMMBbI CPETHETO OOIIET0 00pa3oBaHus

1

Brnanenue cucremMoil XMMUUECKUX 3HAHUHM, KOTOPask BKJIIOYAET:

11

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIBI, SJIEKTPOHHAsT 000I0YKa
atoma, S-, -, d-3JIeKTPOHHbBIE OPOUTAII ATOMOB, OCHOBHOE U BO30YKICHHOE COCTOSIHUE aToMa,
WOH, MOJICKYJIa, BAJICHTHOCTh, 3JICKTPOOTPUIIATEILHOCT, CTENCHb OKUCICHHS, XUMHYECKas
cBsisb (O m T-CBA3b | parubie cBsA3u), ruOpUIM3aIIUs AaTOMHBIX OPOUTANIECH, KPHUCTAILTHYECKAs
peleTKa, MOJb, MOJSIDHAs Macca, MOJSIPHBI 00BEM, MOJSPHAs KOHIEHTDALUS, PaCTBOPBI
(MCTHHHBIC,  [MCIIEPCHBIE  CHCTEMBI),  KPHCTALIOTHIPATHI,  YIJIEPOAHBIA  CKEJeT,
(GyHKIIHOHAIbHAS TPYIINA, PAJUKAI, H30MEPBI, CTPYKTypHast GopMyiia, n3oMepus (CTpyKTypHas,
reoMerpuueckast (IMC-, TPAHCU30MEPHs), TOMOJOTHYECKHU PsiZi, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCIIOPOJI- W a30TCOJEpXKAIie COCIUHEHHS, OUOIOTHYECKH aKTHBHBIC BEleCTBa (yrieBOJIBIL,
JKUPBI, OCJIKK), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCIUHEHHUS,
KPEKUHT, pH()OPMUHT, THUITBI XUMHUUECKUX PEAKIMi (OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIE, K30~
¥ DHIOTCPMHYECKHE, PEaKIHH HOHHOrO OOMEHa, TOMO- M TeTE€POreHHbIe, OOpaTHMble U
HeoOpaTHMBbIE), PACTBOP, DJICKTPOIMTHI, HEIIEKTPOJIUTHI, DIEKTPOIUTHICCKAS IUCCOLMALINS,
CTENEHb JUCCOIHAINK, OKHCIUTENb, BOCCTAHOBUTEINb, AJIEKTPOJH3, CKOPOCTh XHMHUYECKOM
peaKIiu, XAMHIECKOE PABHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOpPHUS XUMHUYECKOTO CTPOCHHUSI opraHmueckux BemectB A.M. Bytieposa,
TEOpUsl IEKTponuTHYecKol auccounauuu, [lepuonnueckuii 3akon .M. MenneneeBa, 3akoH
COXPaHEHUs Macchl), 3aKOHOMEPHOCTH, CHMBOJIWYECKHN S3BIK XHMHH, MHPOBO33PEHYECKHE
3HAHUS, JISKANTHE B OCHOBE MOHUMAaHUS MPUIMHHOCTH W CHCTEMHOCTH XMMHYCCKUX SIBICHHIA,
COBpPEMEHHBIC TIPEICTABICHUS O CTPOCHHWM BEIIECTBA HA AaTOMHOM, MOJICKYJSIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSX

1.3

MMpEACTaBJICHUA O MEXaHU3MaX XUMHUYCCKUX peaxunﬁ, TEPMOANMHAMUYCCKUX W KUHETHYCCKUX
3aKOHOMCPHOCTAX UX NPOTCKAHNA, O XUMUYCCKOM PAaBHOBECUH, JUCIICPCHBIX CUCTEMAX

1.4

@aKTOHOFI/I‘IeCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBE, MOJIYYCHUN U 0e30I1aCHOM HCIIOJIb30BaHUH
BaKHEHIIINIX HCOPraHM4YCCKUX U OPTraHNYCCKUX BCIICCTB B 6I>ITy nu HpaKTI/I‘{eCKOfl JACATCIIBHOCTHU
YCIIOBCKa

1.5

00IMe Hay4HbIC TPUHLUITEI XUMUYECKOTO TPOU3BOJCTBA (Ha MPHMEpe MPOU3BOICTBA CEPHOU
KHCJIOTBI, aMMHaKa, METaHoJIa, TepepadoTKu HedTH)




ChopMHUpOBaHHOCTh YMEHHUI BBISIBIIATS:

2.1 XapaKkTepHble MPU3HAKH W B3aMMOCBSI3b M3YYCHHBIX MOHATHH, NMPUMEHSATH COOTBETCTBYIOIIHE
MOHSATHUS TIPU OMHUCAHUM CTPOCHUS M CBOMCTB HEOPTaHUYECKMX U OPraHUYSCKUX BEIISCTB U UX
MPEBPALLICHUI

2.2 B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TMOHATHSAMH W TPEICTABICHUSAMH APYTUX MPEAMETOB IS
0oJIee OCO3HAHHOTO MOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MaTEePUaIbHOTO SIMHCTBA MHUPa

3 ChopMUpOBaHHOCTh YMEHHSI UCTIOJIB30BaATh:

3.1 HAaMMEHOBaHUS XUMHYECKHX COCIUHCHUH MEXIyHapOJHOTO COK03a TEOPETUYECKOH U
MPUKJIATHON XMMUW U TPUBHAIBHBIC HA3BaHUS BEIIECTB, OTHOCSAIIUXCS K U3YYECHHBIM KJlaccaM
OPTaHMYECKUX U HEOPTaHUYCCKHUX COCIMHCHUHN

3.2 XUMHYECKYI CUMBOJIUKY JUIS COCTAaBJICHUS (DOPMYJI HEOPTaHUYECKUX BEIICCTB, MOJICKYJISIPHBIX
U CTPYKTYPHBIX (Pa3BepHYTHIX, COKPAICHHBIX M CKEIETHBIX) (POPMYI OpraHMIeCKUX BEIIECTB

4 ChopMHUpPOBAaHHOCTh YMEHHS KIIACCU(PHUIIMPOBATD:

41 HEOpPraHWMYEeCKHE BEIIECTBA, CAMOCTOSATENLHO BBHIOUPATh OCHOBAHUS W KPUTCPHU  JUIS
KJIACCU(UKAITMH U3YYaeMbIX XUMUYECKUX O0BEKTOB

4.2 OpPraHUYECKUE BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAaHHS W KPUTCPUHM  JUIS
KJIACCU(UKAITMH U3YYaeMbIX XUMUYECKUX 0O0BEKTOB

4.3 M0 Pa3UYHBIM TPU3HAKaM (YHCIy W COCTAaBy PEarHpYIOIIMX BEIIECTB, TEIUIOBOMY 3PQeEKTy
peakiuy, W3MCHCHHUIO CTENCHEH OKUCICHUS SJIEMCHTOB, OOPaTUMOCTH PEaKIUH, Y4YaCTHIO
KaTajam3aTopa)

5 ChopMHUpPOBAaHHOCTh YMEHHS XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YKJICHHOM COCTOSTHHH) U MOHOB XMMUYeCKUX 3iieMeHToB 1 - 4 mepuonos [lepuomuueckoit
cucrembl JI.. MenzeneeBa u WX BaJEeHTHbIE BO3MOXKHOCTH, HCIIOJB3YS HOHSTHS S-, P-, d-
3JIEKTPOHHBIC OPOUTAIIH, SHEPTETHUECKUE YPOBHU

6 ChopMUpOBaHHOCTh YMEHHUS OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHWS CBONCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH COSJIMHEHUH 10 TIEPUOJIaM U TPYIIIaM

7 ChopMUpOBaHHOCTh YMEHUSI COCTABJIATh YPABHCHUS XMMUYECKUX PEAKIUM U PACKphIBATh UX
CYIIHOCTb:

7.1 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMid  TOCPEJCTBOM COCTABICHUS  SJIEKTPOHHOTO
OayaHca 3TUX peaKIui

7.2 YpaBHEHUS PEAKUIUI pa3IHMYHBIX THUIIOB; MOJHBIC H COKPAIICHHBIC YPABHEHUS PEaKI[Uil HOHHOTO
o0OMeHa, YUUThIBas YCJIOBUS, PU KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIIA

7.3 peaknuii TUAPONU3a, PEeakIMii KOMIUIEKCOOOpa3oBaHWs (HA TpUMEPE THIPOKCOKOMILIEKCOB
[IUHKA ¥ aJTFOMUHUS)

8 CdopMHUpOBaHHOCTh YMEHHUS MTOITBEPKIATD:

8.1 Ha KOHKPETHBIX MPUMEpPaxX XapakKTep 3aBHCHMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHHMYECKUX
COEIMHEHHUH OT KPaTHOCTH U THIA KOBaJIeHTHOU cBsi3u (O~ m T-CBA3BN) paumuoro BiusHus
aTOMOB W TPYIIIl aTOMOB B MOJIEKYJIaX, a TaKXe OT OCOOEHHOCTEH peaiu3aluil pa3IndHbIX
MEXaHU3MOB IIPOTCKAHMS PEAKIIHI

8.2 XapaKTepHble XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMH JKCIEPUMEHTAMH U

3aIUCSIMU YPABHEHUH XUMUYECKUX PEaKIIMM




CdopMHPOBaHHOCTh yYMECHHUSI XapaKTEpPU30BaTh COCTAB M BaKHEHIIME CBOWCTBA BEILECTB,
IPHHAUISKAIINX K ONpEJeTIeHHbIM KJlaccaM M TpyNIaM COeJMHEHUH (TpocThle BELIecTBa,
OKCHJIBI, THAPOKCHUJIBI, COJH; YIJICBOJOPOBI, MIPOCTHIC S(PHUPHI, CIUPTHI, (SHOINBI, aIbACTHIE,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOXKHBIE 3(PUPBI, )KUPBI, YIIEBOABI, aMUHbI, aMUHOKHCIIOTHI,
Oenkn)

10

ChopMupoBaHHOCTh YMEHHSI IPOBOAUTEL PACUYETHl M0 XMMHUYECKUM (OPMYJIaM U YpaBHEHUSIM
XUMUAYECKHUX PEAKINH C UCTIONIb30BaHUEM (PU3HMYECKUX BEJTHYMH:

10.1

Macchl (00beMa, KOJIMUYECTBA BEUISCTBA) MPOIYKTa PEAKIUH, €CIIM OJHO M3 MCXOJHBIX BEUICCTB
JAaHO B BUJIC PacTBOpa C OMpECIICHHON MacCOBOI 0l pacCTBOPEHHOIO BEIIECTBA MJIM IaHO B
M30BITKE (MMEET TIPUMECH )

10.2

MacCOBOH WJIM 00BEMHOM JIOJH, BBIXO/Ia TPOAYKTA PEaKIUU

10.3

TeroBoro 3ddekra peakiii

10.4

00BEMHBIX OTHOIIICHUI ra30B

105

[0 HAXOXACHUIO XUMUYIECKOH (hOpMyJIbl BellecTBa

11

Bitanenue cucteMoi 3HaHUM 0 METOIaX HAYYHOI'O MO3HAHUS SIBJICHUM PUPOJIbI, HCIIOIb3YEMBIX
B CCTECTBEHHBIX HAayKaX W YMEHHE MPHUMEHATb 3TH 3HAHWS MpPH OSKCIEPHMEHTAIBHOM
WCCIICIOBAHNH BEILLECTB U AJIS1 OOBSCHEHUS! XUMHUECKHX SIBJICHUM, UMEIOLINX MECTO B IIPUPOAE,
IIPaKTUYECKOH AEATEIbHOCTH YEJI0BEKA U B IIOBCEHEBHON XKU3HU

12

CdopMHUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIONB30BaTh) 3HAHWS O COCTaBE M CBOWCTBaX
BEIIECTB JMJI1 SKCIEPUMEHTAIbHOW TMPOBEPKH THUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEU
MPOTEKAHUS XUMHUYECKUX PEAKIMHA M IPOTHO3UPOBAHMS BO3MOYKHOCTEW WX OCYLIECTBIICHUS;
CHUCTEMHBIE XMUMHYECKHE 3HAHUSA IS OOBSICHEHUS W TPOTHO3UPOBAHUS SBICHHWHA, MMEIOIINX
€CTEeCTBCHHOHAYUYHYIO TPHUPOAY; Ul MPUHATUS TPaMOTHBIX PEIICHUN MpoOJieM B CUTYyaIHsIX,
CBSI3aHHBIX C XUMUEH

13

ChopMHUpOBAHHOCTh yYMEHHS IUIAHUPOBATh W TMPOBOJUTH XUMHUYCCKUN IKCIHEPUMEHT
(HonyquHe U U3Y4YCHUC CBOMCTB HEOPTraHNYCCKUX U OPraHUYCCKUX BCIICCTB, KAYCCTBCHHBLIC
PEaKIMK YIJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB W  KHCIOPOACOJCPKAIIMX OPraHHIECKUX
BEIIICCTB, pEIICHHE OKCIEPUMEHTAIbHBIX 3aj7a4 10 PACIO3HABAHHIO HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB) C COOJIOJCHUEM MpPaBHJ 0€30MacCHOIr0 OOpaIleHHs C BEIIECTBAMHU H
71a00paTOpHBIM  000pyAOBaHUEM; (OPMYJIMPOBATh IEIH KCCIACIOBAHUS, TPEACTABIATh B
Pa3IHYHOM (hOopMe pe3yIIbTaThl IKCIICPUMEHTA, AHATU3UPOBAThH U OIIEHUBATH UX JOCTOBEPHOCTD

14

ChopMUpOBaHHOCT  YMEHHUSI  OCYILECTBISTH  LEJICHANPABICHHBIH IOMCK XUMHYECKOU
MHQOpPMaLMK B Pa3IMYHBIX MCTOYHHMKAX (Hay4yHas W y4ueOHO-HayuyHas JUTEpaTypa, CpelcTBa
MaccoBoil uH(popManuu, cetb MHTEpHET U Apyrue), KpUTUIECKH aHaJTHM3UPOBATh XUMHUYECKYIO
uHQOpMaIIo, iepepadaThiBaTh €€ M UCIIOJIL30BaTh B COOTBETCTBUU C TIOCTABICHHOW y4eOHOH
3a1adent

15

ChopMHUpPOBAHHOCTh YMEHHS IPOTHO3UPOBATh, aHAIM3UPOBATh M OIEHUBATh MH(OPMALIHIO C
MO3UIMIA  DKOJIOTUYECKOW O€30MacHOCTH  TOCIIEACTBHI OBITOBOH H  MPOWU3BOJICTBEHHOM
JISSATEIIbHOCTH YEJIOBEKa, CBS3aHHOHN C IMepepaboTKOW BemiecTB; c(hOpMHPOBAHHOCTH YMEHUI
0CO3HaBaTh OMACHOCTH BO3JEHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIICHHBIX BEIIECTB, TOHMMAs
CMBICJT TIOKa3aTeNs MpeAesbHOM JOMyCTUMOW KOHLEHTpallMd, U MOSCHATH Ha IpUMepax
CroCcOoObI YMEHBIIICHUS U MPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa




INEPEYEHDB 2JIEMEHTOB COILEPKAHUA,
ITPOBEPAEMBIX HA EI'D ITO XUMHUHU

Kon IIpoBepsieMblii 2JIEMEHT COAEpKAHUS
1 Teopernueckrie OCHOBBI XUMHUHU

11 Crpoenue BemiectBa. CoBpeMeHHasi MOJEIb CTPOEHUsI aToMa. PacripenesieHne 31eKTPOHOB 10
HHEPreTHYECKUM ypoBHsAM. Kitaccudukarmst XuMHIecKux 31eMeHToB. OCOOEHHOCTH CTPOCHUS
SHEPreTHYECKUX YpOBHEH aToMoB (S-, p-, d-amemenToB). OCHOBHOE W BO30YXKIECHHOE
COCTOSIHUSI aTOMOB. DJIEKTPOHHAs! KOH(MUTYpaIus atoMa. BaneHTHBIE 3JIeKTPOHBI

1.2 Ilepnonnueckas cucrema xumudeckux siemeHToB .M. MenneneeBa. dusnyeckuili CMBICI
Ilepuonnueckoro 3akona J[.M. MenneneeBa. IlpuumHbl M 3aKOHOMEPHOCTH WM3MEHEHHUS
CBOMCTB 3JIEMEHTOB M HX COEAUMHEHMH II0 IepuojaM M TIpylmnaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB MPOCTHIX BEILIECTB, BOAOPOAHBIX COEAMHEHMH, BBICIIMX OKCHIOB H
TUIPOKCHUIOB

1.3 BanenTtHoCcTh. DnekTpooTpunatenbHOCTh. CTENEHb OKUCIIEHUS

1.4 Buapl xumuueckoit cBsi3u (KOBaJieHTHAs, MOHHAs, METaJUIMYeCcKasi, BOJAOPOIHAS) U MEXaHU3MBbI
ee oOpazoBaHua. MeXMONeKyIspHbIE B3auMOACHCTBUs. BelecTBa MOJEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHUs. THUMbl KPUCTAUIMYECKUX PELIETOK. 3aBUCHMOCTb CBOMICTBa
BEILECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5 Xumuyeckass peakuus. Kiaccupukanuss XUMHYECKMX pEakIMii B HEOPraHM4ecKoW U
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHUs MacChl BELLIECTB

1.6 CKOpOCTh peakiiiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB

1.7 TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXuMHuyeckre ypaBHEHHS

1.8 OOpatumMble peakuuu. XuMH4Yeckoe paBHOBecue. DaKTOpbl, BIHAIOLIME HAa COCTOSHUE
xuMuueckoro pasHosecus. [Ipnanun Jle [larense

1.9 Onektponautnueckas aucconuanus. CunbHble W ciabble 37eKTpoiuThl. Cpena BOAHBIX
pacTBOpPOB BEIIECTB: KHUCHAsl, HEHTpaibpHas, wenodHasd. CreneHp aucconmanuu. Peaknum
MOHHOTO OOMeHa

1.10 |Tuaponus coneit. MonHoe npousBeaeHue Boabl. Bomopoausiii mokaszarens (PH) pactBopa

1.11 |CnocoObl BbIpaXxeHHUs] KOHLEHTPALUKA PacTBOPOB: MAaccoBasi J10Ji1 paCTBOPEHHOI'O BEIECTBA,
MOJIIpHas KOHUEHTpauus. HacelllleHHble M HEHACBHIIEHHBIE PacTBOPBI, PAaCTBOPUMOCTD.
Kpucramnoruapatsl

1.12 |OkucIUTETHHO-BOCCTAHOBUTENbHBIE peaknuu. [loBeneHWe BemecTB B cpelax C pasHBIM
3HayeHueM PH. MeTo/bl neKTpoHHOro OanaHnca

1.13 |DmexTponn3 pacTBOPOB M PACILIABOB COJEH

2 OCHOBBI HEOPraHUYECKON XUMHUH
2.1 Knaccudukanus Heoprannueckux coenHeHnii. HomeHkiiatypa HeopraHnueckux BEIIecTB
2.2 XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUN, KaJIWA, KaJIBIMI, MAarHUM, alTFOMUHUH,

OUHK, XpOM, K€CJIC30, Me,Z[B) U UX COCIUHEHUIA. O6IJ_II/Ie CIIOCOOBI MOJIYUYCHUA MCTAJJIIOB




2.3

XUMHUECKUE CBOWCTBA BaXKHEHIIMX HEMETAUIOB (TaJloreHOB, Cepbl, a3oTa, (ocdopa,
yriepoja ¥ KpPEeMHMsA) U HX COEAMHEHHH (OKCHAOB, KHCIOPOACOJEpKAIUX KHUCIIOT,
BOJIOPOJIHBIX COEJIMHEHUI )

2.4

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PAa3JIMYHBIM KJIaCCaM

2.5

Wnentudukanust HEOPraHMUECKuX coeanHeHuil. KauecTBeHHbIE peakiuy Ha HEOPraHUYeCKue
BELIECTBA U NOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOEHHUS OPraHUYeCKuX coeluHeHuit A.M.
BytnepoBa. YriepoaHblii CKeJleT OpraHu4YecKo MoJsieKysbl. KpaTHOCTh XMMHYECKOW CBSI3H,
O- y T-CBA3M spd- sp2-, sp-rubpuamsanum opOuTanell aTOMOB YTJIEpOAd. 3aBUCHMOCTB
CBOICTB BEIECTB OT XMMHUYECKOTO CTpoeHusi Mojekyn. ['omonoru. ['omosoruueckuit psn.
N3omepus u u3omepsl

3.2

[TonsiTHe 0 PyHKIMOHANBHOM rpymie. OpueHTaMOHHBIC P PEKTH 3aMeCTUTENCH

3.3

[IpencraBnenue o kiaccupuKalMu OpraHUYECKHUX BemlecTB. HoMeHKiaTypa OpraHuyecKux
COEJMHEHUN (cucTeMaTHyeckas) M TPUBHMAJbHBIC HA3BaHMS BAXKHEWIIMX IpeaCcCTaBUTENEH
KJIACCOB OPraHMYECKHUX BELIECTB

3.4

CBoOOHOpaAMKAIGHBIA M HMOHHBIA MeXaHW3Mbl peakuuu. [loHstue o Hykineoduiae u
anekrpoduie. IlpaBuno Mapkosuukoa. [Ipasuio 3aiinesa

3.5

Ankanbpl. XMMUYECKHE CBOICTBA alKaHOB: raJIOT€HUPOBAHKE, IETHAPUPOBAHUE, TEPMHUECKOE
pasiokeHue, KpEeKHUHI, u3zomepusanus, ropenue. Ilomydyenue ankaHoB. LluknoankaHsl.
Crneunduka CBOMCTB IUKIOATKAHOB C MAJIbIM pa3MepoM IuKia. Peakuuu mpucoequHEeHUs U
paauKaIbHOTO 3aMEIICHUS

3.6

Ankenbl. XUMHYECKME  CBOMCTBA:  peakUuMu  IMPUCOECOUHEHHUS  (raJoreHUupOBaHUE,
THJIPUPOBAHUE,  THJPOTaJIOr€HUpOBAaHHE,  TUApaTalus), TOPEHHUs,  OKUCIEHHSI U
nosuMepusanuu. [IpombliieHHbIE U J1a0OpaTOPHBIE CLIOCOOBI MOTYUYEHHS aJIKEHOB

3.7

Ankanuensl. XMMAYECKUE CBOMCTBA alKaJMEHOB: PEaKIMH MPUCOEAUHEHUs (THAPUPOBaHUE,
raJOreHUPOBaHUE), TOPEeHHS U nmoauMepu3anuu. [lonyuenne ankaaueHoB

3.8

AnkuHbl.  XUMHYECKME€  CBOMCTBA:  pEaKIMH  TNPUCOCAMHEHUS  (TajJoreHupOBaHUE,
TUAPUPOBAHUE, TUApATAIUS, THAPOTATOTCHUPOBAHUE) KaK CIIOCO0 MONYYEeHHsS MOJUMEPOB U
JPYTUX TMOJE3HBIX MPOAYKTOB. Peakumu 3amemieHus. ['opeHue ameTuineHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsI CBAPKHU U PE3KU MeTAJUIOB. [IprMeHeHune aneTunexa

3.9

ApeHbl. XuMHUECKHME CBOWCTBa O€H305la: peakUUd AIEKTPO(MIBHOTO  3aMELIeHHUS,
NpUcOeAUHEeHUs (TUApUpOBaHUE, ranoreHupoBanue). Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKHX CBOWCTB Toxnyona. [lomyuenune Oenzona. OCOOEHHOCTH XMMMYECKHX CBOWMCTB
ctupona. Ilomumepusanus crupona. CrnocoObl MoJydyeHHs: U MPUMEHEHHE apOMaTUYECKHX
YIJIEBOAOPOAOB

3.10

Cnuptsl. IlpenenbHble 0JHOATOMHBIE CHOUPTHL. XHMMHUYECKHME CBOMCTBA: B3aUMOJICHCTBHUE C
HaTpUEM Kak CIIOCO0 yCTAHOBJIEHUS HAJIUYUS TUAPOKCOTPYIIIBI, C TaJOreHOBOAOPOJAMHU KaK
croco0 TOJY4YeHHUs pacTBOpUTENEH, BHYTpHU- U MEXMOJIEKYJIsApHas Jeruapartanus. Peakius
ropeHus. llomydenue »oraHOona: peaknuss OpOKEHUS TJIOKO3bl, TUApATallds ATHUIICHA.
OTUIIEHTIUKOIb U INIMIEPUH KaK MPEICTaBUTEIH MPeIeIbHBIX MHOTOATOMHBIX CITUPTOB




3.11

®enon. XuMuueckrue CBOMCTBa GeHoMNa (peakiuu ¢ HaTpueM, THIPOKCHIOM HaTpus, OpOMOM).
[Tonyuyenue dhenomna

3.12

Anpleruapl. XMMHUYECKUE CBOMCTBA MPENEIBbHBIX albJICTHIIOB: THIPUPOBAHUE, KAYECTBEHHBIC
peakiuu Ha KapOOHWIBbHYIO rpymnmny (peakmus "cepeOpsHOro 3epkana’, B3aUMOJCHUCTBHE C
rugpokcugom wmemu (1), TlomyueHue TpeAeNbHBIX albJCTUIOB: OKHCICHHE CITUPTOB,
TUpaTays aneTwieHa. AIETOH KaK NPeICTaBUTENb KEeTOHOB. OCOOCHHOCTH pEakiuu
OKHCIICHHS alleTOHA

3.13

KapOoHOBbIE KHCIIOTBI. XUMHUYECKHE CBOMCTBA MpeAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCI0T. OCOOEHHOCTH XMMUYECKUX CBOMCTB MypaBbUHOM KUCIOTHI. [lonydeHue nmpenenbHbIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHMCIEHHME alKaHOB, AJIKEHOB, NEPBUYHBIX CIIHMPTOB,
JIbJETUAOB. Briciue npeaenbHble 1 HenpeAeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Crnoxusie 3¢upsl 1 xKupbl. CIOCOOBI NOXYyYeHHS CIOXKHBIX 3PupoB. OOpaTUMOCTh pEeaKLUH
srepudukanmu. [IpumMeHeHue CIOXKHBIX 3PupoB B THMIEBOW U napdromepHOi
HPOMBIIUICHHOCTH. JKUPBI KaK CI0KHBIE 3(pUPHI MIMIEpHHA U BBICIINX KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBONCTBA KUPOB: THIPUPOBAHUE, OKUCICHUE. [ MIpOIN3, UM OMBUICHHUE, )KUPOB
KaK CIOCOO MPOMBIILICHHOIO MONYYEeHUs COJeil BBICIIMX KapOOHOBBIX KMCJIOT. MBIIA kak
COJIM BBICIIUX KapOOHOBBIX KHCIOT

3.15

XUMUYECKUE CBOICTBA TIIOKO3BI: PEAKLUU C YyYaCTUEM CHUPTOBBIX U aNbACTUIHOWU TPYyHI U
MOJIOUHOKHUCI0e OpokeHue. IIpuMeHeHue TIIIOKO3bl, €€ 3HAYEHHE B JKU3HEIESTEIbHOCTH
OpraHus3Ma. Jucaxapubr: caxaposa, MaJbTO3a. BoccranaBnuBaromiue u
HEBOCCTaHaBIMBaloLMe aucaxapuipl. ['maponus aucaxapunon. Ilommcaxapunabl: Kpaxmad,
rukoreH. CTpoeHHE MakpOMOIIGKYN Kpaxmala, I[NIMKOTeHa W IeJUTIoNIo3bl. Dusndeckue
CBOIWCTBAa Kpaxmaja M UEUII0J03bl. XUMHUYECKHME CBOMCTBA Kpaxmayia: THIPOJIN3,
KaueCTBEHHAsl peakius ¢ HoJ0M. XUMHUYECKHE CBOMCTBA IEJUTIONO3bL: TUAPOIN3, TOTYyYCHHE
7¢upoB 1esUTI010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OpPraHMYECKHME OCHOBAHUS: pPEaKUUU C BOJAOW, KHUCIOTAMH, PEAKIHs
TOpeHUs. AHUIMH KaK MPEICTAaBUTENh apOMAaTHUYECKMX aMHUHOB. XHMHUYECKHE CBOWCTBA
AQHWUJIMHA: B3aMMOJICUCTBHE C KUCJIOTaMU, OPOMHOM BOAOW, okucieHue. [lomyueHne aMUHOB
AJKWIMPOBAHUEM AMMHUAKA U BOCCTAHOBJIEHUEM HUTPOIIPOU3BOIHBIX YIIIEBOIOPOIOB

3.17

AMUHOKHCIOTBI M OeNKd. AMHUHOKHMCIOTHI Kak aM(OTepHble OpPraHUYECKHUEe COECTUHEHMS.
OcHOBHBIE AMMHOKHCIIOTBI, 00pa3yromue Oelky. XUMUYECKHe CBOMCTBA OEIKOB: THIPOJIN3,
JIeHaTypalys, KadeCTBEHHbIE (LIBETHBIC) PEAKIIMU Ha OCJIKH

3.18

CtpoeHue 1 CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOECHHUS MOJIEKYJI.
OcCHOBHBIE ~ CNOCOOBI  TOJYYEHHUS  BBICOKOMOJIEKYJSPHBIX  COEIMHEHHMH:  peakuuu
MOJIMMEPU3AIMHY U TToJIMKoHAeHcannu. Kinaccudukarus BOJIOKOH

3.19

Nnentudukanus oOpraHWYeCcKUX COCNWHEHHH. PelieHne SKCIepUMEHTAIBHBIX 3a7ad  Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnueckas CBSI3b MCKAY KilIaCCaMU OPTraHUYCCKUX CO€IUHEHMI

XUMHS U )KU3Hb

4.1

Xumus B HOBCC,Z[HCBHOﬁ JKH3HHU. HpaBI/IJ'Ia Oe30ImacHoM pa60TBI C CIAKHMH, TOpHOYHMMU U
TOKCHYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMHH

4.2

XuMus W 370poBbe. XHMHUA B MEAUIMHE. XHUMHS M CEIbCKOE XO34MCTBO. XHUMHUSA B




NPOMBIIIJICHHOCTH. XUMHsI M JHEPreTHKa: MPUPOAHBIM M TOMYTHBIH HE(PTSAHOM Trasbl, HX
coctaB M ucnois3zoBaHue. CocraB HepTH U ee mnepepaboTka (IPUPOJHBIE HCTOUYHUKU
YTJIEBOJIOPOIOB)

4.3 XUMHS U 3KOJIOTUsA. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAlOLIeW cpeibl M €ro IMOCIEACTBUS.
Oxpana rugpocdepsl, MouBbl, atMocdepbl, Gropbl U GayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.
[Tpobnema 0TX00B U TOOOYHBIX IPOAYKTOB. AJTbTEPHATHBHBIC HCTOYHUKH SHEPTHH

4.4 OOue mpeAcTaBiIeHUs: O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUS XUMHUYECKUX BEIIECTB (Ha
puMepe NPOM3BOACTBA aMMHUaKa, CEPHOM KUCIOThI). UepHas u nBeTHas MeTautyprus. CTekio
U CWIMKATHas HPOMBIIIIEHHOCTh. IIpombinuieHHass opranuueckas xumus. Cwipbe UL
OpPraHUYECKOM MPOMBILIUIEHHOCTH

3) Tursl pacyeTHbIX 3a1a4

5.1 Pacuersr Macchl BemecTBa WiM 00beMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEeMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MH BEIIECTB

5.2 Pacuets! TeroBoro ¢ dexra peakuu

5.3 PacyeTbl 00beMHBIX OTHOILIECHHI ra30B MPU XUMHUECKUX PEaKIIHIX

5.4 Pacuersr maccsl (00beMa, KOIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUU, €CIH OJJHO U3 BEIIECTB
JTaHO B M30BITKE (MMEET MPUMECH)

9.5 Pacuersl MaccoBoli uiaum 0OBEMHOW J[10JIM BbIXOJA MPOAYKTAa PEAKLIUU OT TEOPETUUYECKU
BO3MO>KHOT'O

5.6 Pacuersr macchl (0ObeMa, KOTMYECTBA BEUIECTBA) MPOIYKTa PEaKIUU, €CIU OJHO U3 BEUIECTB
JTAHO B BUJIE PACTBOpA C ONPEAEICHHON MaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA

5.7 Pacuetsl ¢ wucnonp30BaHMEM TMOHATUN '"MaccoBas pois", '"MoisipHas KOHUEHTpaus'",
"pacTBOpUMOCTH"

5.8 Haxoxxnenne MoONEKyasspHON (QOpPMyINIBI OPTaHHYECKOTO BEIIeCTBA IO €ro IJIOTHOCTH |

MaCCOBBIM HOOJIAM 3JIEMCHTOB, BXOAAIIUX B €0 COCTAB, WJIH IO MPOAYKTAM CrOpaHUA




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
v' Xwumus, 10 knacce/ I'adpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIHOHEPHOE OOLIECTBO
«M3natensbcTBO «IIpocBerieHue.
v' Xumus, 11 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKLHOHEpHOE OOLIECTBO
«M3nparenbcTBO «lIpocBemeHuey.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

v' 1. Xumus. 10 kiacc: 6a30Bblit ypoBeHb: MeToandeckoe nocooue /O.C.I'abpuensn, U.I'. Ocrpoymos
— M.: IIpocsemienue, 2020

v' 1.Xumus. 11 knacc: 6a30Bblil ypoBeHb: MeToauueckoe nocodue /O.C.Iabpuensn, N.I'. OcrpoymoB
— M.: IIpocsemienue, 2020

v Xumus. [Ipumepusie paboure nporpammel. [Ipeamernas munust yaebuukos O. C. Tabpuensna, U.
I'. OctpoymoBa, C. A. CmagkoBa. 10—11 xmaccer : yuel. mocoOue mns oOmieoOpa3oBar.
opranu3zanuii : 6azoBsiii ypoenb / O. C. I'abpuensn, C. A. CnagkoB. — M. : [Ipocemenue, 2023.
— 60 c.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/) «Enunas xomtekius [{udpposbix O6pazoBarenbHbIX PecypcoBy.

http://www.fcior.edu.ru/

OWJI0C — LEHTP AUCTAaHIMOHHOTO 00Opa30BaHMUs.

www.km.ru/education - ydeOHble MaTepuaiabl W cioBapu Ha caiite «Kupwin u Medoauii»

http://schoolcollection.edu.ru/) «Eaunas komnekius [udpossix O6pa3oBaTeabHbIX Pecypcony.

5. http://video.edu-lib.net — yueGusie Qumsmsrhttp://school-collection.edu.ru/) «Eaunas komekius
[udposeix O6pazoBarenbHBIX PecypcoBy.

6. http://www.ug.ru/ - Odurmansaeiii caift "Yuutensckoii rasersl". Ha caiiTe mpeicTaBieHbl HOBOCTH

00pa3oBaHusi, PACCMaTPUBAIOTCS BOITPOCHI BOCITUTAHUS, COLUATBHOM 3aIIUThI, METOJAUKN O0yUCHHS

http://pedsovet.org/ - Bcepoccuiickuii HHTEpHET-TIEACOBET

SKiace
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CUCTEMA OHEHUBAHMUS PE3YJIBTATOB 110 ITPEAMETY XUMUA
J1s1 yCTHBIX OTBETOB ONPEACIAIOTCH CAeAYIOIINE KPUTEPUH OLICHOK:
OTMeTKa «5»:
- OTBET NOJIHBIM U MIPABUJIbHBIA HA OCHOBAHUU U3YyYECHHBIX TEOPU;
- MaTepuai U3JIOKEH B ONMPEICTICHHON JIOTHYECKOW MOCIEI0BATENBHOCTH, JIUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTENbHBIA. CHcTEMaTHUeCKasi JEMOHCTPALINS PABUIbHBIX OTBETOB.
OTMeTKa «4»:
- OTBET NOJIHBIM U MPAaBUJIbHBIA HA CHOBAaHUH U3YUYEHHBIX TEOPHIA;
- MaTepuall U3JIOKEH B ONPEIEICHHON JIOTUYECKOW MOCIEA0BATEIbHOCTH, TPU 3TOM JOMYIIEHBI JIBE-TPU
HECYIIECTBEHHBIE OLTHOKU, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTETIS.
OTMeTKa «3»:
- OTBET IOJIHBIN, HO TIPU ATOM JOMYIIEHa CYIIIECTBEHHAsI OIITMOKA WU OTBET HETIOJTHBIN, HECBSI3HBIM.
OTMeTKa «2»:
- IpU OTBeTE OOHAPYKEHO HETMOHMMAaHHE y4YallMMCs OCHOBHOTO COJEpKaHHs yueOHOro maTepuana WIH
JOTTYIIEHBI CYIIECTBEHHBIE OMMUOKH, KOTOPHIE YUAIIUUCSI HE MOXKET UCTIPABUTh MTPU HABOAIIUX BOMIPOCAX
YUUTENSA UM YACTUYHO UCIIPABIIET HE3HAUUTEIIbHBIE.


http://www.fcior.edu.ru/

- [IpY OTBETE OOHAPYKEHO HEMIOHMMAaHUE YJallluMCsi OCHOBHOTO COJIEpKaHusl yueOHOro MaTepuania.
- OTCYTCTBHUE OTBETA.

OueHka YIKCIEPUMEHTAIBHBIX YMEHUit

OrieHKa CTaBUTCS HA OCHOBAaHUH HAOJIFOICHHS 3a yUalTUMHUCS U MTUCBbMEHHOTO OTYeTa 3a paboTy.

OTtMeTKAa «5»:

- paboTa BBHITIOJIHEHA MMOJTHOCTHIO U MIPaBUIILHO, CJIETaHbl TPAaBUIbLHbBIC HAOJIIOICHUS i BBIBO/IBI;

- OKCIIEPUMEHT OCYIIECTBIICH O IJIaHY C Y4€TOM TEXHUKU 0€30MacHOCTH M MPABUI PaOOTHI C BEMIECTBAMU
1 000pyI0BaHUEM;

- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHSI, TTOAIEPKUBAIOTCS YUCTOTA padOUYETo MECTa U MOPSIOK
(Ha cTose, 5)KOHOMHO UCIOJIB3YIOTCSl PEAKTHBHI);

- CUCTEMAaTHYECKOE MPAaBUIILHOE BBITIOJHEHUE JTA0O0OPATOPHBIX PadoOT.

OtMeTKAa «4»:

- pabora BBHINIOJHEHA NPABHILHO, CIENAHBI TPABWIbHBIC HAOMIOACHHUS ¥ BBIBOJBI, HO TIPU OSTOM
9KCIIEPUMEHT MPOBEICH HE MOJTHOCTHIO WM JIOMYIIEHbI HECYIIIECTBEHHbBIE OLTMOKHU B paboTe C BelleCTBaMU
1 000pY/IOBaHHEM.

OtMeTKa «3»:

- paboTa BBIMIOJIHEHA IPABUIILHO HE MEHEEe YeM HAIMOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIIUOKa B X0
IKCIIEpUMEHTa B OOBSICHEHUH, B 0()OPMIICHUH PabOThI, B COOJIIOACHNH MPABUJI TEXHUKHA OE30MacHOCTH Ha
paboTe ¢ BelecTBaMu U 000PYAOBaHUEM, KOTOpasi UCIIPABISAETCS 10 TPEOOBAHUIO YUUTETIS.

OTMeTKa «2»:

- IOMYIIEeHBI ABE (1 0oJiee) CYIIECTBEHHbIE OIIUOKHU B XOJI€: SKCIIEPUMEHTA, B O0OBSICHEHHH, B O(OPMIICHUH
paboThI, B COOJIIOJICHUN TPABWII TEXHUKH OE30MAacCHOCTH MpH padoOTe ¢ BEIeCTBAMU M 000OpYyJOBAaHUEM,
KOTOPBIE YUaIIHICS YACTUYHO MOXET UCIIPABUTH MO TPEOOBAHUIO YUUTEIIS;

- paboTa BBITIOJIHEHA YaCTUYHO, Y YUAIIEeroCs IJI0XO0 Pa3BHThI SKCIICPUMEHTAIILHBIC YMCHHSL.

- JOMYIIEHBI O0Jiee TpeX CYIIECTBEHHBIC OMMUOKU B XO0J€: IKCIIEPUMEHTAa, B 00BICHEHUH, B O)OPMIICHUH
paboThI, B COOJIFOJICHUN TIPAaBUJ TEXHUKH OE30MAaCHOCTH TpU pabOTe C BEIIECTBAMHU M O0OPYIOBaHUEM,
KOTOpBIE YUaIIHIICs HE MOKET UCIIPABUTh Jake MO TPEOOBAHUIO YUUTENS,

- paboTa He BBHITIOJTHEHA, Y YYAIIETOCs OTCYTCTBYET IKCIIEPUMCHTATBHBIC YMCHHUS.

OueHka yMeHNi pemiaTh pacueTHbIE 3212491

OTMeTKAa «5»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OMMOOK, 3aa4a penieHa parioHaIbHBIM CITIOCOO0M;

- CUCTEMaTHUYeCKOe MPaBUILHOE PEIICHNE PACYETHBIX 3a/1a4;

OTMeTKAa «4»:

- B JIOTMYECKOM pAaCCYXJCHUH U peIIeHUs HEeT CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HEepaIMoOHAIIBHBIM CITOCOOOM, WIIH TOMYIIEHO He O0siee IBYX HECYIIECTBEHHBIX OMUOOK.

OtMeTKAa «3»:

- B JIOTHYECKOM DACCYKJICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOIyIICHA CYNIECTBEHHAs OIMOKa B
MaTeMaTUYECKUX pacyeTax.

OTMeTKa «2»:

- UMEETCsl CYIIECTBEHHBIE OIIMOKM B JIOTHYECKOM PACCYKICHHWU U B PEIICHHH. OTCYTCTBHE OTBETa Ha
3aJlaHKE.

- 3a/1a4a He pelleHa.

- OTCYTCTBHE OTBETA HA 3aJaHUE.

Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OtMmerka «5»:

- OTBET ITOJIHBIN Y IPaBUJIbHBIN,

- CUCTEMaTHUYEeCKOe MPAaBUIIbHOE pellieHNue KOHTPOJIbHBIX paloT.

OTmerka «4»:

- OTBET HETIOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OLIHMOOK.



OT1merka «3»:

- paboTa BBINOTHEHA HE MEHEE YeM HAIOJIOBUHY, AOMYIIEHA OJJHA CYIIECTBEHHAsI OIMOKA U MPU ITOM JIBE-
TPH HECYIIECTBEHHBIE.

OT1meTka «2»:

- paboTa BBIIIOJHEHA MEHBIIIE UM HAIIOJIOBHHY MJIH COJIEPIKHUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

- paboTa He BBITIOJIHEHA.

- paboTa BBIMIOJHEHA MEHBIIIE UM Ha TPETh UM COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX ONIHOOK.

- paboTa He BBIMIOJIHEHA.

[lpu olleHKE BBHIMOJHEHHS MHCHMEHHONW KOHTPOJIBHOM pabOoThl HEOOXOJMMO YYHTHIBATH TPEeOOBAaHUS
ennHoro ophorpadguyeckoro pexnma.

Ouenka TecToBBIX padoT

[Tpy oLleHMBaHUM TECTOB UCIIOJIB3YETCS CIEAYIOIIas IKaa:

«5» - 90 — 100 %;

«4» - 70 — 89 %:;

«3» - 50 — 69 %);

«2» - menee 50 %.

[Tpu BemmonHEeHNN padot B popmare EI'D ucnonb3yroTcst KpuTepuu onieHku padot B ¢popmare EI'D.

Ouenka pedepara

Pedepat onenuBaeTcs no cieayrmuM KpUTEPUIM:

- coOroieHue TpeOOBaHUM K €ro 0POPMIICHUIO;

- He0OXOIMMOCTb U JOCTATOYHOCTH JI PACKPBITHS TEMbI PUBEICHHON B TEKCTE pedepaTa MHPOpMAIIHH;
- yMeHue oOydaronierocst cBO0OOIHO U3NIaraTh OCHOBHBIC HJIEH, OTPAKEHHBIE B pedepare;

- CIIOCOOHOCTH 00YYAIOIIErocs MOHAThH CYTh 33J]aBaEMbIX YJICHAMH aTTECTAI[MOHHON KOMHCCHUU BOIIPOCOB U
chopmMynupoBaTh TOUYHBIE OTBETHI HA HUX.
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