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Kirace 10-11

OO1iee KOMMYECTBO YacoB MO y4yeOHOMY TUJIaHY COCTaBiIsieT 68 4acos:
B 10 knacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 yac B HEAEIIO).

CocrasiicHa B COOTBETCTBUM ¢ DeepanbHON paboueii mporpaMMoii Mo XuMHH.

VY4eOHHUKH:

o «Xumus 10 kimace» - yueOHUK 11 001Ie00pa3oBaTENbHBIX YUPEKIACHUH.
Aprop: O.C. T'adpuensu, W.I'. Octpoymo, C.A. CnaakoB, MockBa,
«IIpocsemenuey 2022 .

o «Xumus 11 kmacce» - yueOHUK 11 0011e00pa3oBaTENbHBIX YUPEKACHUH.
Aprop: O.C. T'adpuensu, W.I'. Octpoymo, C.A. CnaakoB, MockBa,
«IIpocsemenue» 2022 .

Paccmotpena Ha 3acenannu MO yuuTeneil €CTECTBEHHOHAYYHBIX JUCITUTIIINH

[Tpotokon Ne 5 ot «10 » uronst 2025 r.

PykoBogurens MO Cunernazosa U.B.
(moamucs)




HOACHUTEJIbBHAS 3ATINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CPEAHEro o0mero oOpa3oBaHus
pazpaboraHa Ha OCHOBe deaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
denepanbHoil 00pa3oBaTEILHON MPOTpaMMbl CPEAHEr0 00IIero 00pa3OBaHUS
(®OIT  COO), mnpencraBneHHbIX B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom KoHuenmuu npenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anmsx PoccHiicKoin
denepanmy, peanM3yIOMUX OCHOBHBIE O0pa30BATENIBHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKEHMH «CTpareruM pa3BUTHS BOCIHTaHUS B PocchiACKOM
Oenepaunn Ha nepuoa a0 2025 roxa» (Pacnopstkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUM, K ONPEACTCHUIO
oOuiei cTpareruu 00y4eHHUs, BOCIIATAHUS U PA3BUTUS O0YUYarOIIUXCs CPEICTBAMU
yueOHoro npeameta «Xumus» s 10—11 kimaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIETEH,
CoJIepKaHUs, PE3YJbTaTOB OOy4YeHUsT W TPEOOBAaHMM K YPOBHIO MOJTOTOBKH
BbIITY CKHAKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIMYCKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3allvK, SBJISETCS HEOThEMJIEMOW YaCThlO WX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEPLIAOLIAM  3TallOM  peajM3aluu  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIAX
LEJIOCTHOW CHCTEME XMMHWYECKOro 0oOpa3oBaHMs. OTH LEHHOCTH KacarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHI
YeNIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAaHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO M NOPHUPONHOM cpene. Peanmm3yercs XuMu4eckoe 0oOpa3oBaHHE
00y4Yaroumxcsi Ha YPOBHE CPEHEro 00Iero o0pa3oBaHus CPeACTBAMH YUEOHOTO
npeaMeTa «XuMus», COACPKAHME M TOCTPOEHHE KOTOPOTO OMpPENCICHBl B
oporpaMMe N0 XUMHM C YYETOM CIHCUM(PHUKU HAYKA XUMHH, €€ 3HAYCHHS B
NO3HAHWHM MPUPOJBI U B MATEPUAIbHOW KWU3HM OOLIECTBA, & TAKXKE C YUYETOM
o0mMX [eneil W NPHHLMIOB, XapAKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeAHero oduero odpazopanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPAET OCOOYIO POJib B
COBPEMEHHOW LMBWIM3ALMH, B CO3IaHWU HOBOM 0a3bl MaTepHAIBHON KYJIbTYPHI
OnHa BHOCHUT CBOH BKIaa B (JOPMUPOBAHME PALMOHAILHOTO HAYYHOT'O MBILLUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY>KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpOoE (POPMHUPYETCS B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTaBAa OKPY>KAKOIIETO MHPA, OCO3HAHWS B3aMMOCBSI3H MEKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMHsI CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
Tpyda W KM3HU KKAOro uwieHa oOmectBa. COBpPEMEHHAs XHWMHS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBiIcHA HAa PELICHUE
rI00AbHBIX  MPOOJIEM YCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA — CBIPHEBOMA,
SHEPreTUUCCKOH, MUIIEBOM, SKOIOTMYECKON 0€30MAaCHOCTH U OXPAHBI 310POBBSI.

B cooTtBerctBUM ¢ OOHIMMH LENSIMW W MPUHLMIIAMHA CPEAHET0 OO0WIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOJUMYK) WM JJsi  BbIpAa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIKYECHHS B JKW3Hb COLMYMA, MPOJOJDKEHUS
00pa3oBaHMsl B PA3JIMYHBIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIMOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  Oa30BBIE  KYpChl  —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMUS», OCHOBHBIM
KOMIOHEHTOM COACPaHHUsSI KOTOPBIX SBJISFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYEeCKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOLICH XUMUM) U
OpraHu4yeckon XuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CHEeYMBACT BO3MOYKHOCTh PACCMOTPEHMSI BCEr0  MHOrooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOPraHWYECKass XUMUs» C(POPMHpOBaAHA B MPOrpaMMeE IO XUMHM HA OCHOBE
CUCTEMHOTO TOAXOJa K M3YyUYECHUI0 YydeOHOro marepuaia W 0OyCIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH HA  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHS OPraHU4eCKHX
COCIMHEHM, a TakkKe Ha YPOBHE CTEPEOXUMHUYECCKMX M  BJICKTPOHHBIX
OPEICTABICHUA O CTpOocHMM BenlecTB. CBeAcHHs 00 HM3y4acMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXHBIX OMOJIIOTHYECKH
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOil XHMHH TMOJYYArOT PA3BUTHE
c()OpMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHWsl MEPBOHAYATBHBIC
NPEJICTABICHUS O XUMHAYECKOH CBSI3U, KIACCH(PUKALIMOHHBIX MPU3HAKAX BEILECTB,
3aBMCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, 0 XUMUYECCKOW PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUst B NpeaMeTe «XuMmus» 0a30BOr0 YpPOBHs
pacCcMaTpUBAETCSl W3YYEHHBI HA YPOBHE OCHOBHOro OOMIEro 00pa3oBaHUs
TEOPETUYECKUI Marepuanl M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HEOpraHuyecKas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOMIETEOPETUYECKUX M METOMOJIOTMYECKAX TO3HIIAN,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 OOBACHSIOWEH W MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHUM O BOKHEHIIKMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHM, & TAKKE O XMMHUYECCKMX PEAKIHAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTAX MpPOTEeKaHus aonoyHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKaHUS, MMEIOIUMHU KYJIbTYPOJOTUYECKUH W TPHUKIATHON
XapakTep. OTH 3HAHWS CHOCOOCTBYIOT TOHMMAHWIO B3aUMOCBS3M XUMHH C
JPYTUMH HAyKaMH, PACKPBIBAIOT €€ POJb B IMO3HABATECIBHOW M TMPAKTUUYECKON
JESATEIbHOCTA YENIOBEKA, CHOCOOCTBYIOT BOCHHUTAHHUIO YBAKCHHS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBIMTYCKHUKY OPWUEHTUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WMH(OPMALUIO U
OPUMEHATH €€ Ui TONOJHEHWsS 3HAHWMA, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIEPUMEHTAIBHBIX HCCIEA0BATEIBCKUX 3a1a4. B nenoM conepikanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HAa
(opMupoBaHue y OOYYAOIMXCS MHPOBO33PEHUYECKONH OCHOBBI Ui MOHUMAHHS
¢unococknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPA, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TO3HABAEMOCTh NPHUPOIHBIX SBICHHNA NYTEM DHKCOEPUMEHTA W
pPELICHUST TPOTUBOPEUYMI MEXKAYy HOBBIMM (AaKTaMM M TEOPETHUYECKAMU
NPEANOCHUIKAMH, OCO3HAHUE POJIA XUMHUM B PEIICHUHU SKOJIOTMYECKUX MPOOJeM, a
TaKKe MPOOJEM COEPEIKEHUS SFHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4 BOCIUTAHWS, PAa3BUTUS M COLMAIHA3ALMU
00yvaromuxcsl MPUHATBIE MPOrPaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COJNEP)KAaHUSI M TOCTPOCHUs TMpEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHME
YHUBEPCATBHBIX YYEOHBIX JACHCTBHN, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IAYHBIX BHJOB JACIATEIBHOCTH. pELICHUS MpoOJeM, MOWCKA, aHanu3a W
00paboTKN MHpOpMALH, HEOOXOAUMBIX ISl TPHOOPETEHMS OMbITA MPAKTAYECKOM
U UCCIECI0BATENIbCKON NEATEIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWUHU
XUMUH.

B npakthke npenopaBaHus XWMHHA KaK HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus, MPH OMPEACICHUN
COJICPKATENIBHON XapPAKTEPUCTUKK LENICH WM3YyYEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTA YEJIOBEKA W KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJBTYpbl. C
METOAWYECKOW TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIEH WU3YYCHHUS
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS VIABHBIMM LEJSIMU M3YUYEHUS TMPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBasroTCA:

e (opMuUpOBaHME CHUCTEMBI XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUH XWMUH,
OCBOCHHE sI3bIKA HAYKH, YCBOCHHE M IMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000LIEHUIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHUE C UCTOPHUEM
WX PA3BUTHUS U CTAHOBJICHMS,

o (popMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWUYECKHX pEaKUui, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMCHHI OpPWUEHTUPOBATBCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHMIA,
MMEIOIIMX MECTO B PUPOJE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMEHUH U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOMKOACHAEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCICPUMEHTA, COOMIOACHUEM  IPaBUII
0€30MacHOro OOPAICHHUSI C BEIICCTBAMM.

Hapsiny ¢ atum, coaepskarenbHas XapaKTepPUCTAKA LENIEH U 3a1a4 U3YUYEHUs
IPEeAMETA B TPOrpamMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMM IPUOPHUTETAMHU B CUCTEME CPeaHEro o0uiero oOpasopanus. CeroaHs B
OPENOAABAHMM XUMUM B OONBIICH CTENEHW OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWsS OOy4YEHUWs, OPHCHTUPOBAHHON Ha
NOJrOTOBKY BBIMMYCKHUKA 001I€00pa30BaTENIbHON OpraHu3alyy, BIAJCIOIIErO HE
HAO0OpOM 3HaHWi, a (PYHKUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOcCOO0aMH W
YMCHMSIMU AKTMBHOTO MOJIYYCHUS 3HAHWI W MPUMEHEHHS UX B PEATbHON >KU3HH
JUTSL PELIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM TpM HM3YYEHUM MPEAMETA «XUMHUS» TOMUHHPYHOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a]1a4H, KAK:

anantanusi 0OyYarolMXCsl K YCIOBUSAM JTUHAMUYHO Pa3BHUBAKOIIETOCS MHPA,
(GOpMUPOBAHME  WMHTEIUICKTYaIbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
PELICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYALUSIX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMEHEHUEM,

(¢opmupoBaHue y OOyYArOHMIMXCS  KIIFOUEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIIMI), UMEIOIMX YHUBEPCATBHOEC 3HAYCHHE [UIS Pa3IMUYHBIX BHUJIOB
JEATEILHOCTH. PEIIEHUS TPOoOJIeM, MOUCKa, aHalu3a U 00paboTku mH(popManuy,
HEOOXOUMBIX JII MPUOOPETEHHS ONbITA JACATEIBHOCTH, KOTOpas 3aHUMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C MO3ULUHI
AKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHAS BEUIECTB W XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YEJIOBEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAJIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00yUarOIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HaHUS TI0 XUMHH B COOTBETCTBUM C KU3HEHHBIMU NOTPEOHOCTSMU, UCTIOJIB30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a yueOHOH U
HAYYHO-MONYJISIPHON HHPOPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILLIEHUS, HAOMIOAATENBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOOydaroumxcsi yOeKIEHHOCTM B  T'yYMaHUCTUYECKOH
HAMPaBJICHHOCTH XUMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATILHOTO MPUPOAONOIB30BaHMUS, TIOMOJHEHUS SHEPIETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETCHHUs OIbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHUM Uil MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYAIIUSX, CBA3AHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yueOHOM mnaHe cpeaHero oOmero oOpa3oBaHUs MPEAMET «XUMUSD)
0a30BOro0 ypoBHS BXOJUT B COCTaB MPEAMETHON 00sacTh «ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO01wee Ynceno 4acoB, OTBEAEHHBIX AJIsI M3YUYCHHS XUMUH, HA OA30BOM YPOBHE
cpenHero obmiero odpaszoBanus, cocrapiser 68 vyacos: B 10 kiacce — 34 yvaca (1
yac B Heeqo), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).

Jlannass paboyas mporpamMma [0 XWUMHUM pEAIM3yeTcs Ha OCHOBE
JadopaTopHOTO O0OpYAOBaHMS IEHTPAa OOPa30BaHUsI E€CTECTBEHHOHAYYHOU W
TEXHOJIOTMYECKO# HanpaBneHHocTel («Touka pocTtay).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teoperuveckne 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuyYECKO XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
NOJlyYEHUU HOBBIX BEHIECTB M MaTCpHaioB. Teopust CTPOCHHS OPraHM4eCKHX
coequHennii A. M. Bytieposa, €€ 0CHOBHBIE IOJIOKEHUS. CTPYKTYPHBIE (POPMYJIbI
OPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XHUMHYECKas CBA3b B
OPraHUYECKUX COEAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o0 Kiaccu(puKaMKA OPraHUYECKUX BewecTB. HomeHknarypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATU4ecKasi) W TPHUBHAJBHBIC HA3BaHMS
BOKHEHINNX MTPEACTABUTEICH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHUE C O0Opa3lamMu OpPraHMYECKHX BEIIECTB W MarephajamMM Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHWYECKWX BEIIECTB, HAOMIOJCHUE W
OMUCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAID OPraHUYECKUX BELIECTB
DU HAIPEBaHWU (IJIaBICHKE, OOYTIIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psaA. MeTaH W 3TaH —
OPOCTEHIIME MPEACTABUTENN AITKAHOB. (PU3WYECKUE W XHMHUUYECKUE CBOMCTBA
(peakumm 3aMelIcHUsT W TOPEHHS), HAXOXKACHWE B MPUPOJAC, MONYYCHHE H
NPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psil. DTHIEH W MPOMUICH —
OPOCTEHIIME MPEACTABUTENN QATKCHOB. (PU3WYECKUE M XHMHUYECKHUE CBOMCTBA
(peakuMM THAPUPOBAHUS, TAJOTCHUPOBAHUS, THUAPATALMU, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwiOyraguen-1,3: CTpocHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus noauMmepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI. COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIICH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWMHOB. COCTaB, CTPOCHHUE, (DU3HYECKUE W
XUMHYECKHAE CBOMCTBA (pPEAaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIH,
TOPEHHS ), TOJYYEHUE U TPUMEHCHHE.

Apenbl. beH30i: cocta, cTpocHHE, (PU3NYECKME W XMMHUYECKUE CBOWCTBA
(peakumu raJOreHUPOBAHHS U HUTPOBAHUS ), TIOJYYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U XuMU4eckue  Ceolicmed - (peakyuu
2AN02EHUPOBANUS. U  HUMPOBANUsL), NoiyyeHue u npumerenue. TOKCHYHOCTB



apeHOB. ['eHeTHUecKas CBs3b MEXKIY VYITIEBOAOPOJAAMM, MPUHALICKANUMH K
PA3JIAYHBIM KITACCAM.

[IpupoaHbIE WCTOYHHMKM YIJIEBOAOPOAOB. [IpMpoaHBIA ra3 W MOMYTHBIC
He(TsaHble Ta3bl. Hedth u €€ mpoucxoxkneHue. CrnocoObl nepepaboTku HedTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIMTHYECKWW), MHPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHECHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib U TPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C O0pa3lamM IUIaCTMAacC, KaydyyKOB M PE3HHBI, KOJUICKIUH
«Hedpte» m  «Yromp», MOACIMPOBAHUE  MOJICKYJ  YITIEBOAOPOAOB M
raJTOr€HONMPOU3BOIHBIX, TPOBEICHUE OPAKTHYECCKON PabOTHI: MOJIYYCHUE STHIICHA
1 A3YYEHUE €TO CBOWCTB.

PacuérHele 3anaun.

BeluricneHuss 1Mo ypaBHEHHIO XUMMYECKOH peakumm (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEIMICCTBA WM MPOAYKTA PEAKIMH MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaep:xkammue opranndeckne coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHMPTHL. METAHOM W 3TaHON. CTPOCHUE,
(U3NYECKUE W XMUMHUYECKHE CBOMCTBA (PECakUMM C AKTUBHBIMM METAJJIaMHU,
raJIOr€HOBOJOPOIAMHU, TOPEHHE), MPUMECHEHHE. BOaOpomHbBIe CBSI3W  MEXAY
MOJIEKYJIAMH CIIUPTOB. /e CTBHAE METAHOA U 3TAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroaroMHbeI€  CHOMPTBHL.  OTWICHIJIMKOJAb W  [JHLECPUH. CTPOCHUE,
(u3nyecKue W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UICTOYHBIMH
METAJlJIaMU, KAQUEeCTBEHHAs PEAKIMs HA MHOTOATOMHBIC ChUpThl). JleiicTBUEe Ha
OpraHu3M 4esoBeKa. [ [puMeHeHre TITMUEPAHA U STHIICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJIBI, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuunocTh Qenona. [Ipumenenne penomna.

Anpaeruabl W kemonvl.  DOPMAIBICTHI, AUETATBIACTUI.  CTPOECHHE,
(U3NYECKUE U XUMUYECKHE CBOMCTBA (PEAKUMW OKUCICHHS W BOCCTAHOBJICHMS,
KAUECTBEHHBIC PEAKIIMH ), TIOJTYUYEHUE U TPUMECHEHHUE.

ONHOOCHOBHBIE MpPEACIAbHBIC KAapOOHOBBIE KHUCJIOTHL. MypaBbuHas W
YKCYCHAasl KHCJIOTBI. CTPOEHHE, (PU3MUECKHE U XMMHUYECKUE CBOWCTBA (CBOMCTBA,
olume Uil Kjacca KACIOT, PeaKus 3TepruUKalim), MOJyYeHUE U TPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxnple 3QUpbl Kak MPOM3BOJHBIE KApOOHOBBIX KUCIOT. ['maponus
COXKHBIX 3(upoB. XKupsbl. ['maponaus sxkupos. [IpuMeHeHMe kupoB. buonornyeckas
POJIb SKUPOB.




YrneBoasl:  COCTaB, KilacCHPUKALMs  YIJIEBOAOB  (MOHO-, JU- H
nojucaxapuiasl). [Jr0k03a — MpOCTEHIIMI MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3NYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom meau(ll), okucieHne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKECHHME TJIFOKO3bl), HAXOXACHUE B TMPUPOAE, MPUMEHEHHE,
ounojornyeckas poiib. @otocuHTe3. DPyKTO3a KAK U30OMEP IITHOKO3BI.

Kpaxman v nenntono3a Kak NpupoAHbIE MOJUMEPbl. CTPOEHHE Kpaxmana U
LEJUTION03bl.  DU3NYECKHE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C MOJIOM ).

OKCIEPUMEHTATIBHBIE METOJBl M3YUYEHMs] BEHICCTB M WX MPEBPAILCHUN:
NPOBEACHUE, HAOMIOAEHUE W ONMUCAHWE ACMOHCTPALMOHHBIX OMBITOB. TOPEHHE
CIMPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CHHMPTOB (OKHCIEHHE 3TaHOJa
okcuaoM Meau(1l)), MHOroaroMHBIX COMPTOB (B3aMMOJECHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom memu(ll), B3ammoneiicTBHEe Kpaxmalia € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHele 3anaun.

BeluricneHuss 1Mo ypaBHEHHIO XUMMYECKOH peakumu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIMICCTBA WM MPOAYKTA PEAKIMH MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEp)KAIME OPraHUYECKUE COEAMHEHUS.

AMHWHOKHUCIIOTHL KaKk aM(pOTEpHbIE OPraHUYECKUE COCAMHECHHS. DU3NUYECKUE
¥ XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA mpUMeEpe ruuuHa). bronormdeckoe
3HAUEHUE AMHUHOKHCIOT. [lenTuasl.

benku kak npupoaHBIE BBICOKOMOJEKYJSPHBIC coeAauHeHus. [lepBuunas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYpalUsl, KAYECTBEHHBIE PEAKIIMK Ha OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
HAOJFOJICHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpauus OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKLIUA OCITKOB.

BbicokomosiekysipHbIe COCTUHEHUST

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHN, CPEAHSS MOJEKYIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIAS.

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHMS BEUIECTB M WX MPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XUMUK B
10 knacce OCYUIECTBISETCS YEPE3 MCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-
HAYYHbIX MOHATUH, TaK W TOHSATHM, SBISIONIMXCS CUCTEMHBIMM JUIsl OTIEJIbHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTUS: SBJICHUE, HAYYHbIH (aKT, TUNIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIMs, TEPUOJUYHOCTb, HAOIIOACHHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, SHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHMUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIICCTB B OPraHU3ME,
(doTrocuHTE3, OHMOJIOTMYECKHA AaKTHBHBIC BelleCcTBAa (OCNKH, YIJIEBOABI, >KUPBI,
(EpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE MOPObI, OJE3HBIE UCKOMAEMBIE, TOIJIUBO,
pPECypCHL

TexHosorKsl: MUIIEBBIE TMPOAYKTHI, OCHOBBI PAlMOHAILHOTO MUTAHUS,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpenaparsl, MaTepUaibl U3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dJeMeHT. ATOM. SIpo aroma, H30TOMbL.  DJIEKTPOHHAS
000JI0UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE OpOWTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpEelElICHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALUS aTOMOB.

[Tepuonnuecknii 3aK0H U llepuoanueckas CUCTEMA XMMUYECKUAX BJIEMEHTOB
J. K. Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [leproanyeckoil crucTeMbl
xumuaueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOWCTB XHUMHYECKMX JJIEMEHTOB U
00pa3yeMbIX MMM MPOCTBIX W CJOXKHBIX BELICCTB IO TPyMNIaM M TEPHOJAM.
3HAUYEHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIIpPHAs W TNOJIIPHAs, WOHHAS, METAIIMYECKast). MeXaHUu3Mbl
0o0pa3oBaHMsl KOBAICHTHONH XWUMHWYECKOW CBsi3W (OOMEHHBII W JTOHOPHO-
aKuenTopHeid). Bopopomnas cBs3b. BalleHTHOCTB. DNEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBIL.



BemecrBa  MONEKyISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEILECTBA. TUINBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUITA KPUCTATTAYECKON PEIIETKH.

[TonsaTne 0 muCnEpCHBIX cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPSI.
MaccoBas 10JIs1 BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHnYeCKUX COCIUHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEUIECTB. ['€HETMYECKAass CBSA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAMMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas  peakums.  Knmaccuukanms — XMMHYECKMX — peakumid B
HEOPraHWYEeCKOH M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX MTPHU XUMHUYECKUX PEAKLIMAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iinuHbIX (pakTopoB. OOpaTHMBbIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIAE HA COCTOSHUE
XUMHAYECKOTO paBHOBecHs. [IpuHimn Jle [larense.

DnexTponuTryeckas aucconuanus. CUbHBIC U clia0ble AIeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAs, HEUTPAJIbHAS, IETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadnun «llepruoaudeckas cUCTeMa XUMUYECKUX 37eMeHTOB JI. .
MenpeneeBa», U3yYEHUE MOJEICH KPUCTAIMYECKMX PEIIETOK, HAOMIOACHUE U
OIMKCAHUE JEMOHCTPALIMOHHBIX W JJAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJOPOJa B MPUCYTCTBUU KaTajau3aropa, ONpPeIeIeHAe CPEAbl PAaCTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIMKATOpPA, PEAKIUM HWOHHOrO OOMEHA),
NPOBEJACHUE MPAKTHUECKOH padoThl « BnusiHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

PacuérHele 3anaun.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuMid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETBl C MCMOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIsI BELIECTBAY.

Heoprannyeckasi xumust

Hemeraymel.  TlonoxkeHue HemMeTtauioB B [lepuoauMyeckoi  CUCTEME
xumuyeckux dnemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OU3NYEeCKUEe CBOWCTBA HEMETAUIOB. AJIOTPONUS HEMETALIOB (HA NpPUMEPE
KHCJIOPOJa, cepbl, pocdopa u yriieposaa).

XHAMHUYECKUE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (raJIOT€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HMX  COCAUHEHWH  (OKCHIOB,
KHACTOPOICOAEPKAMX KUCITOT, BOAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAIUIOB U UX COEINHEHH.



Merainel. [lonoxeHne MetauioB B llepuoandeckoil cHCTEME XUMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000I0YEK
aToMOB MeTauioB. O0mue pusnveckre CBOHCTBA MeTauioB. CIUIaBbl METALIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XHAMHYECKUE CBOMCTBA BAXKHEHIIMX METAIOB (HATPUM, Kajawil, Kajabluid,
MarHuii, ATFIOMUHUHI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOwmwme cnocoObl MOayYeHUs: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
U3YYCHUE KOJUIEKIMM «MeTamisl W CIUIaBbl», 00pa3slOB HEMETAUIOB, PEIICHUE
SKCIECPUMCEHTAJIBHBIX 337a4, HAONIOJACHWE W ONUCAHHME JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THMAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IENOYEH, KAUECTBEHHBIC PEAKI[MN HA KATUOHBI METAIJIOB).

PacuérHele 3anaun.

Pacuétsl Maccel BemwecTBa Wik 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLMM BEILECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIIECTBA) MPOJAYKTOB PEAKLIMH, ECIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KHU3Hb

Ponb xumMumn B 00€CHEUCHUH SKOJIOTMYECKOM, IHEPrETUUYECKONH W MUIIEBOMN
0€30MacCHOCTH, PA3BUTUM MEIWLMHBL. [IOHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenrss 00 OOmMMX HAYYHBIX OPUHLMIAX MPOMBIILIEHHOTO
[TOJTYYEHHS BOKHENIINX BEILECTB.

YenoBek B MHUPE BELIECTB W MATEPHAIOB. BOKHEWIINE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLMOHHBIE Marephaibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAIIbHBIE
yA0OPEHHUS.

XUMHUsA W 3J0pOBbE YENIOBEKA: MpaBUjla KCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOH XUMUU
B IIOBCEXHEBHON JKU3HMU.

MeKnpeIMeTHBIE CBA3H.

Peanmzanuss MEXMOPEAMETHBIX  CBS3€H TpPH  M3yYEeHUM  OOWIEH W
HEOPraHMYeCKOl XUMHUM B 11 Kjacce OCyHIECTBISIETCS YEPE3 MCIIOJIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHHA, SIBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0wmme eCTECTBEHHO-HAYYHbIC TOHSATHS: HAy4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUsl, AHAM3, CHHTE3, Kilaccu(puKauus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHUE, SBIICHUE.



duznka: MaTepus, SHEPTHs, Macca, aToM, 3JICKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUIT YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEINECTBA, (PU3MUECKUE BEIWYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, JKocHcTeMma, Ouocdepa, Makpo- u
MUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

["eorpadus: MuUHEpaAsBl, TOPHBIC MOPOBI, MOJIE3HBIE UCKOTIAEMBIE, TOTITUBO,
pPECypCHL

TexXHONOTHS: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyPrus, MPOU3BOACTBO
CTPOUTEIILHBIX MAaTEepPHANIOB, CEILCKOXO3IHCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIIICHHOCTh,  (hapMalleBTHUECKass  MPOMBINIJICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX TPernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
AJNIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycraHaBnuBacT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
OOy4arOUIMMHUCS MPOrpaMM CPEIHEro oOmEro oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M NPEeAMETHBIM). HayuHo-meToamueckoid OCHOBOW  AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHMusl SABJISICTCA CUCTEMHO-ACITELHOCTHBIN MOAXOI.

B cooTBeTcTBHM € CUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpPEAMETA «XWUMHUS» HA YPOBHE CPEIHErO
o0mero o0pa3oBaHus BbIICEHBI CAEAYIOMIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONW TPAKIAHCKOW WICHTUYHOCTH —
TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYUE MOTUBALUHU K OOYUEHUIO,

LIEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOECKACHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaauuii 0a30BOH HAyKA XUMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarIMXCsl PYKOBOJCTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMM, MPUCYLIUMM LETOCTHON
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAIAYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYPHl U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHUMHS» JOCTUTalOTCI B
€AMHCTBE Y4YeOHOM MW BOCHOUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPa)KIAHCKOrO OOLIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMH  IMPOLECCaM
CaMOIIO3HAHMUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4JaroIuxcsl.

JIMYHOCTHBIE ~ PE3YJIbTAThl OCBOCHMS MPEAMETa «XHUMHS» OTPaKaroT
Cc()OPMUPOBAHHOCTh ONbITA TMO3HABATEILHOM W TPAKTHYECKOH NEATEIBHOCTH
oOyyaromuxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUsl 00YYAIOIMIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEICTABICHUS O COLMAJIBHBIX HOPMAax M MpaBWIaX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHHAU
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPHUHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apryMEHThI IPYTUX NP aHAIHM3€E PAa3IMYHbIX BUIOB YUEOHOM NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA

LEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K MPOLIECCY TBOPYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
OPUMEHEHUS XWMUWHM, OCO3HAHHs TOTO, YTO AOCTH)KCHHS HAYKH €CTh PE3yJIbTaT
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  OSKCIECPUMEHTAJIBHBIX  MOUCKOB,
NOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

MHTEPECA M TO3HABATEIBHBIX MOTHMBOB B TOJNYYEHWM M MOCIEIYIOIIEM
aHasM3e MHQMOpPMALMK O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBA3aHHBIC C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TOCTYNKH CBOMX TOBAPHILECH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUH 3THUX
NOCTYIKOB,

4) popMupoBaHuA KYJIbTYPBbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro MW 0Oe30macHOro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOtoficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBO# AEATEIIBHOCTH,

NOHAMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHOTPeOIEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATENBCKOM
JESATEIbHOCTH, OOMIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BUAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCHI Pa3NMYHOTO pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pe3ysbTaraM TPYAOBO# AEATENBHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOPDY HMHAMBHIYAJIbHOH TPACKTOPHH
oOpazoBanus, Oyayuieii mpodeccun u peanu3anud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH 1IENIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJAEC, KAK HCTOYHHKY
CYLLECTBOBAHMS KM3HU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM W COLIMATBHON CPEIbI,

OCO3HaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUH XUMHH AJIs
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOIONOIB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKAFOLIEH
OPUPOTHOM Ccpele, YMEHHsI MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAIAYMS PA3BUTOTO SKOJIOTMYECKOrO MBILUICHHUS, 3KOJOTUUYECKONH KYJIBTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
OPAKTUKE, CIHOCOOHOCTM M YMEHUsT AaKTUBHO NPOTHUBOCTOSATH HIECOJOTHUU
xemopoouu,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

Cc()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHUKH;

NOHAMAHWS COEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poilu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOT'O MBILLIEHHUS, CO3JaHWUU LEIOCTHOTO
OPEICTaBICHUs 00 OKPYXarOLIEeM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUWH NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOM
UUBWIM3ALMKA. B €€ TyMaHMCTHYECKON HANpaBICHHOCTH M BAXHOH POJHM B
CO3/IaHMM HOBOH 0a3bl MaTepHalIbHON KYJIBTYPHI, PELIEHUH TNIOOATBHBIX MPOOIEM
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECCKON, MUAIIEBON U
AKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, 0OCCICYEHUH YCIOBHMN
YCIEMIHOTO TPyJa M DKOJOTMYECKH KOM(OPTHON >KM3HM KaKIOro 4YieHa
0011IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOJAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIOCOOHOCTHM MCHOJb30BaTh



NOJTy4aeMbIC 3HAHUS I AHAIHM3Aa U OOBSICHEHUS SIBJIICHUI OKPY>KAKOIIEro MUpPa U
NPOUCXOASAIINX B HEM U3MECHECHUH, YMEHHS I€1aTh 0OOCHOBAHHBIC 3aKTFOYCHUS HA
OCHOBE HAay4yHbIX (AKTOB M MMEKOUIMXCA JAHHBIX C LEIbI0  TOTYUYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peweHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYalUsX;

UHTEpECA K O3HAHUIO U HCCIIEN0BATEIBCKON ACATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUID W
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

UHTEpeCca K OCOOEHHOCTAM TPYyJa B PA3IMUHBIX c(epax MpodecCHOHANBHOM
JESATEITLHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATHI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHS YU€OHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BAHUS BKJTIOYAIOT;

3HaUMMble g (OPMHPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOLMIEHAYYHBIE TOHATHS, OTPAKAOIINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIC YUCOHBbIC NEHCTBUsL (NIO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIUXCS,
CHOCOOHOCTB oOyyaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUMIUTMHAPHBIC, MUPOBO33PCHYECKUE 3HAHWS M YHUBEPCAJIBHBIE yUCOHBIE
JEUCTBUS B ITIO3HABATEIILHON W COLUATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTATBl  OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMM W PErYJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpCAIbHbIMH y4eOHbIMHU MO3HABATEIbHBIMH
JAeCTBHAMM:

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENN JOEATEIBHOCTH, 3aJ1aBas MapaMeTpel W KPUTEPUHA HX
JOCTIDKEHUSA, COOTHOCHUTE PE3YJIBTATHI AEATEIFHOCTH € MIOCTABIICHHBIMU LIEJISIMU,

WCIIOJIB30BATh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIICHUS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW IMOHATHA W YCTAHABIMBATH WX B3aWUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM [JIs KJIAaCCH(PUKANMU BEIICCTB W
XAMWYECKUX PEAKLINI,

YCTAHABIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXIY HM3y4YacMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PacCMaTPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCMOJIB3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEIACTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHYecKas (POPMYyJa, YPABHEHHUE XWUMWUYECKOMN
pPEAKIMM — MPH PEIICHUM Y4YEOHBIX MO3HABATENBHBIX W IMPAKTUYECCKUX 3ajad,
NPUMEHATh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BEIICCTB U XMMHUYECKHAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJIETh OCHOBAMM METOJOB HAYYHOIO TMO3HAHUS BEHIECTB M XUMUYECKHX
peaKuii;

(opMyTUPOBATh LENH U 33]1a4H UCCIIEN0BAHUS, HCIIONIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI U (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3ysbTar, (OpMyIupOBaATH
0000IIEHHS W BBIBOABI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YbTATOB UCCIIEA0BAHUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEILHOCTHA, TPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
NOUCKY METOJOB PEIICHUS TNPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(poOpManmum (HAy4HO-
NOMYJISIpHAs JTUTEpaTypa XHMHUYECKOTO COJEP)KAHWS, CIOPABOYHBIC IMOCOOMS,
pecypebl MIHTepHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
PEICTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYHBOCTB,



(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ay
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpaduKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MHQPOpMAUME: TNPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PbI, HOMEHKIATYPY;

UCIOJB30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMON TEMBI B XOJE AUAJIOTA W/WIIH
JUCKYCCHUHW,  BBICKa3bIBaTh  WIEH, (POPMYIMPOBATH  CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYNIaTh C MPE3CHTAUMEH Pe3yJbTATOB MO3HABATEIBHON JEATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENILHO MJTH COBMECTHO CO CBEPCTHUKAMHM MTPH BBITOJIHEHUT
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW palOoThl MO MCCIENOBAHUIO CBOWCTB
W3yYaECMbIX BELIECTB, pealn3anun y4eOHOTO MpoeKkTa U (POPMYyJIMPOBATh BBIBOIBI
o pe3yabTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAaHWS TMO3HWLMNA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

OByageHHNe YHUBEPCAJbHBIMHA PEryasiTHBHBIMH JCHCTBHSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIATH CBOK) MO3HABATEIIBHYIO
JEATENILHOCTh, ONpeAcss €€ [eMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHNA TMpPHU
BBITIOJTHEHMHA YYE€OHBIX W MCCIICAOBATEIbCKUX 337a4, BbIOMpaTh Haubosee
3¢ peKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHWNA O
BEUICCTBAX U XUMUYECCKUX PEAKIUSX;

OCYILECTBIIATE CAMOKOHTPOJb CBOEH AEATEIIBHOCTH HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIE pE3YJIBTATBI  OCBOCHUS Kypca «OpraHvdeckas XAMUs
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOH  COCTaBJISIFOUICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpa, POJIA XWMHUHA B TO3HAHWM SBIICHUMN



OpUpPOIbl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYpPbl JIAYHOCTH, €&
(PYHKIMOHAITBHON TPAMOTHOCTH, HEOOXOIMMOM TSl pELICHHS] MPAKTUYECKUX 3a/1a4
Y DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUWS K CBOEMY 30POBBIO M MPUPOAHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIOJIATAOINNE TMOHATUS (XMMHYECKHAWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHAs), MOJIb, MOJISTpPHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeNneT, (yHKUMOHAbHAS TPYIIIA,
pamuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHACTIOPO M a30TCOAEPIKAIIME COCAVUHEHHS, MOHOMED, MOJHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS ), TEOPUU W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BewmectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHsS] MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XWMHWHW, MHPOBO33PCHUCCKHE 3HAHMS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH W CUCTEMHOCTH XUMHYECKHX
SABJICHUH, (PAKTOTOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHUH W
0€30MacHOM MCIOJb30BAHWM BAKHEHIIMX OPraHWYeCKUX BELICCTB B OBITY H
NPAKTHUYECKOHN ACATENBHOCTH YETIOBEKA,

Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATH XAPAKTEPHBIE MPU3HAKKA TMOHSATHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OTMKCAaHUM COCTABA, CTPOCHHS W PEBPALICHUI OPraHUYECKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOJIb30BATh XUMHUYECKYH) CHMBOJMKY UIst
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaUIEHHON)
(GOpMyJT OpPraHMYECKMX BEIICCTB W YPAaBHEHUH XMMUYECKHUX PEaKLUid,
W3rOTABIMBATH MOJECIM MOJIEKYJT OPraHMYECKHX BEIIECTB AJIsI WILTFOCTPALIMM HMX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS,

c()OPMUPOBAHHOCTh YMEHWH YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeAMHEHUH (YIJIEBOJOPOMbI, KHCIOPOA W a30TCOACpKAIUe
COCIMHEHMSI, BBICOKOMOJICKYJISIPDHBIE COEJAMHCHWS), JaBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIC
HA3BaHWS OTACIBHBIX OPraHUYECKWX BEIICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIMKONb, TIMUEPUH, (PEHOJ, GOpMATBACIU/, ALCTaNbACTHA, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAS KUCJIOTA, CTCAPUHOBAS KACIIOTA, TIIFOKO3a,
(dpyKTO3a, KpaxmaJ, EJIII0J103a, TJUIUH );

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh BHUIAbl XMMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJIOKEHHUS TEOPHH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMS MACCHI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XMMHYECKHE CBOMCTBA TUMWYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJJACCOB OPraHMYECKUX BEIIECTB (METAH, 3TaH, STWICH, MPOMWIEH, AUECTHIICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TJIMUEPHAH, (EHOJ, alueTAIbJICTH, MyPAaBbUHAS W YKCYCHAs KUCIIOTHI, TJFOKO3a,
KpaxmaJ, UEJUTIII03a, aMUHOYKCYCHAsl KACI0Ta), WILTIOCTPUPOBATh TEHETHUECKYHO
CBS3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMMHUYECKHAX PEAKLMHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOAHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Tra3, Yrojib), CHOCOOBI WX MEPEPAdOTKH W
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NepepabOTKHy;

C()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHECHUSAM (MacChl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIESCTBA MM MPOAYKTa
PEAKIMM MO W3BECTHBIM Macce, OOBEMY, KOIMYECTBY OJHOIO M3 HMCXOIHBIX
BEUICCTB MM MPOAYKTOB PEAKIIUN ),

c(hOPMUPOBAHHOCTL YMEHHH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJAX HAYYHOrO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHW NPU U3YUYECHUHU BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOFOIEHUE, U3MEPEHKE, SKCIIEPUMEHT, MOACIMPOBAHNUE),
UCIOJb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWSA JUIs TPUHITHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYallMsIX, CBSI3aHHBIX C BEHOIECTBAMH MW HX
NPUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COONIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKOMN
MOCYJI0i M JTabopaTOpHbIM OOOPYJOBAHUEM, a TaKKe MpaBwia OOpalleHUs ¢
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKUMSMH MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWI TMJAHUPOBATh M BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (TPEBPALLICHHS] OPraHUYECKUX BELIECTB MPU HATPEBAHUM, MOy YCHHE
ATHJIICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIMH OPraHu4eCKUX
BEUICCTB, JcHATypauus OCNKOB MPH HArpeBaHWM, LBETHBIC PEaKLMH OCIIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpallleHuH C
BEIIECTBAMH M Ja0OpPaTOPHBIM  O0OPYJOBAHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHYECKOTO JKCIEPUMEHTa B (OpPME 3alKCH yPAaBHCHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHWUH KPUTHYECKHA AHAIM3UPOBATH XUMHUUYECKYHO
uHpOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
uH(popmanmu, MHTEpHET 1 ApyTUX),



c()OPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  DKOJOTHYECKH
LEJIECO00PA3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENSAX
COXPaHEHHUS CBOETO 370POBbS M OKPY’KAIOILIEH MPUPOTHON Cpenabl, OCO3HABATh
OMAacCHOCTh BO3JCHCTBUS HA JKMBBIE OPTaHW3MBl OMPEACIEHHBIX OPTaHUYECKUX
BEIICCTB, TOHMMAas cMbIca mokasarens T1JIK, moscHATh Ha mpuMepax CHoCOObI
YMCHBIIICHUST W TPEAOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OpraHu3M
YeJI0BEKa,

JUI OOYYaromMXCs ¢ OTPAHMYCHHBIMM BO3MOKHOCTSMH 370POBbS. YMEHHUE
NPUMEHSATHh 3HaHWUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TIMO3HAHUS BEIICCTB M
XUMHYECKUX SBJICHMIA,

JUISL  clenbix H cinaOoBHUIAIMX OO0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNbepHO-TOUYCUHYIO cucTeMy 0Oo3HauyeHuil JI. Bpaiins s 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSY OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBECHHO-HAYYHOW KApPTUHBI MWpPA, POJIM XUMHM B TO3HAHWM SIBJICHUMN
OpupoAbl, B  (OPMUPOBAHWMM  MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(YHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIMMO# i1 PEHICHUS MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHAC  CUCTEMOM  XMMHYCCKMX  3HAHWH, KOTOpas  BKJIFOYACT:.
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, WOH, MOJICKYJa, MOJib, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTD, CTENCHb OKUCIICHUS, XUMUYECKAsT CBSA3b
(KOBAJICHTHAs!, HOHHAS, METAUTMYECKAs!, BOJOPOIHAS ), KPUCTANTMYECKAs PEIIETKA,
TUTIBL  XUMHAYECKUX  PCAKIHHA, PACTBOP, OJICKTPOJIMTHL,  HEIJEKTPOJIUTHI,
DIEKTPOIUTHYECKASA OUCCOLMALIMA, OKHCIIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKON peaklMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
BJIEKTPOJIMTUYECKON auccouumanuu, nepuoanyeckuii 3axkon /. M. Menaeneena,
3aKOH COXPAHEHUSI MACChl BEUIECTB, 3aKOH COXPAHCHHS W MPEBPALICHUS SHEPTUAN
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUMH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKANIUE B OCHOBE NMOHUMAHWS TNPUYAHHOCTH H
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM HMCMOJIb30BAHUM BAKHEHIITNX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOUN NEITEIILHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMEHHI BBISIBISATh XAPAKTCPHBIC TMPU3HAKH TMOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMUCAHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, YIJIEKHCTBIA ra3, aMMHAK, TraiiéHas
W3BECTh, HETAIEHAS U3BECTh, MATHEBAS COJIA, MTUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTENEHb OKUCIECHUS
XUMHAYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAs, METAJUIMYECKASA, BOAOPOJHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKOH PEETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUIMYECKAs ), XapPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHECHUI,

c()OPMUPOBAHHOCTH YMEHUN YCTaHABJIMBATh PUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K OMNPEACIEHHOMY KIIACCY/Tpymme
COCIMHEHM (ITPOCThIE BEMIECTBA — METAIBI M HEMETAIUIBI, OKCUIBI, OCHOBAHMUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICI IEPUOJAAYECKOTO 3aKoHA JI.
H. Menaeneesa 1 JEMOHCTPHPOBATH €I0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTEPU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHUX JJIEMEHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTtanmy, «3HEPreTHYECKUE YPOBHWY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUs CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUM
0 MeproAaM U rpymnmnam [lepuoauueckoi CUCTEMbl XUMHAYECKUX 3JIeMEHTOB 1. U.
Mengeneena,

C()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOWCTBA HEOPraHMYECKHUX  BEIUECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETHYECKON CBA3M MEKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUIL;

c()OPMUPOBAHHOCTE YMEHMS KJIACCHU(PUIMPOBATh XUMHUYECKHAE PEAKLUM IO
PA3IAYHBIM TPHU3HAKAM (YMCIYy M COCTaBY PEArMpyrOLIMX BEUIECTB, TETLIOBOMY
3(h(deKTy peakumu, U3MEHECHUIO CTEIECHEH OKHUCIEHUSI 3JIEMEHTOB, 0OpAaTUMOCTH
PEAKIMH, YYACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTABIISITh YPABHCHHS PEAKLMA Pa3IMYHBIX
TUMOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIMI HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHSA, ITPH KOTOPBIX 3TH PEAKLUU UAYT 0 KOHLA,



c(OPMHUPOBAHHOCTL YMEHUI MPOBOAMTH PEAKLMH, MOATBEP)KIAIOLINE
KQYeCTBEHHBI COCTaB pa3jIMYHBIX HEOPraHWYECKUX BEILIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHMH  pACKpbIBaThb CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
JTHAX PEaKIUA;

c(OPMHUPOBAHHOCTb YMEHUN OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
PeaKIMU OT PA3IMYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUYECKOTO PaBHOBECHU S
B 3aBUCUMOCTH OT BHENIHEro Bo3aekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKalllMe B OCHOBE MPOMBILUICHHOTO MOJYUYEHUsS] CEPHOM KUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMINAX U
AKOJIOTMYECKUX MPOoOJieMaX XMMUYECKOTO TPOU3BOJICTRA,;

c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH BBIYMCICHHS C MCIOJIb30BAHUEM
MOHSATHSL «MAaccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHWHA Ta30B
OpU XUMUYECKMX PEAKIMSIX, MACChl BEUIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE€ WM 0OBEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOr0 3P QeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChI
BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTUH;

c(OpMHUPOBAHHOCTb YMEHUM COOIIOIATH TTPaBUIIA TIOJIB30BAHUS XUMUUECKOM
MOCYJI0i M JTabOpaTOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWIa OOpAIlCHUS C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKLUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OTBITOB,;

Cc(OPMHUPOBAHHOCTL YMEHWI I[UIAHUPOBATH W  BBIMOJHATH XUMHUYECKHI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEICHUE CPEebl PACTBOPOB BELIECTB C MOMOMIBIO  YHUBEPCATHLHOTO
WHMKATOpa, BIMSHUE PA3TUUHBIX (AKTOPOB HA CKOPOCTb XUMHMUYECKOW pEeaKivu,
PEAKIMM MOHHOTO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha cyib(ar-, kapOoHaT- u
XJIOPU/I-AHUOHBI, HA KATMOH aMMOHHS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ad MO
Temam «Metajuibly U «HemeTajuibly) B COOTBETCTBMM C MpPaBUJIAMHU TEXHUKH
0e30MacHOCTA pH OOPAILCHUHN C BELIECTBAMH W JIAOOPATOPHBIM 000PYAOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucu
YPaBHEHM COOTBETCTBYIOLIMX peakuuii U (GopMyIMpoBaTh BHIBOJbI HAa OCHOBE
ATHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUIN KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
KOMMYHUKaIMK, MTHTEpHET U IPYyTrux);



c()OPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  DKOJOTHYECKH
LEJIECO00PA3HOTr0 TOBEACHUS B OBITY M TPYAOBOH NEATENBHOCTH B LENSX
COXPAHEHUSI CBOETO 3I0POBbS M OKPY’KAKOIIEH MPUPOJHOW Cpenbl, OCO3HABATh
OIMACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAas
cmbicn mokazarens [1/IK, moscHAT, HA mOpuUMepax CHocoObl YMEHBIICHUS W
NPEIOTBPALICHHS KX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA,

Ui OOYYarOUIMXCS ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3[0POBbs. YMEHHE
OPUMEHATHh 3HAHWS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB W
XUMHUYECKHX SIBJICHMIA,

JUISL  clenbix H cinaOoBHUIAIMX OO0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNibe(pHO-TOUYCUHYI0 cUCTeMY 00o3HaueHuil JI. bpaiing ajig 3anucu XuMUUYECKUX

dbopmy.
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https://resh.edu.ru/

CBs13b HEOPTaHUYCCKUX U OPTraHUYICCKUX

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

23 2
BEIIECTB POINI
https://resh.edu.ru/
Hroro no pazneny 17
Paszgen 3. XUMHA H :KH3Hb
bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
3.1 X
UMUS U )KU3Hb 4 POII
https://resh.edu.ru/
Hroro no pazneny 4
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HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosauuyectBo uacos DJeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bceero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Bbubnuoreka [IOK
| IIpenmeT opraHu4eCKON XUMHH, €€ | 5.09.25 https://m.edsoo.ru/7f41837¢
BO3HMKHOBEHHE, PA3BUTHE U 3HAUEHUE o POII
https://resh.edu.ru/
Bbubnuoreka [IOK
Teopus cTpoeHMs] OpraHUYECKUX
. , https://m.edsoo.ru/7f41837¢
2 coenuHenunit A. M. bytneposa, eé 1 9.09.25 POIII
OCHOBHBIEC TTOJIOKEHUS https://resh.edu.ru/
IIpencraBnenue o kiaaccupukanuu
Bbubnuoreka [IOK
OpPTraHUYECKUX BELIECTB.
https://m.edsoo.ru/7f41837¢
3 Howmenknarypa (cucrematudeckas) u 1 16.09.25 POII
TPUBHAJIbHBIE HA3BAHUSI OPTAHUIECKUX hitps://resh.edu.ru/
BEIIECTB
bubnmuorexa IIOK
AJTKaHBI: COCTaB U CTPOEHUE, https://m.edsoo.ru/7f41837¢
4 5 1 23.09.25
TOMOJIOTUYECKUN Psif Po1I
https://resh.edu.ru/
Bbubnuoreka [IOK
MertaH 1 3TaH — mpocTelne https://m.edsoo.ru/7f41837¢
5 1 30.09.25
MPEACTABUTENH AJTKAHOB POIII
https://resh.edu.ru/
6 AJIKEHBI. COCTaB U CTPOEHUE, 1 7.10.25 Bbubnuoreka [IOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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https://resh.edu.ru/

CBOUCTBA

https://m.edsoo.ru/7f41837¢
POIII
https://resh.edu.ru/

DTujeH U NpoINujeH — MpocTeiine

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

7 14.10.25
MPEICTABUTENN aIKEHOB POII
https://resh.edu.ru/
IIpaxtrueckast padora Ne 1. bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
8 «IlonyueHne 3TUNEHA U NU3YYECHUE €r0 21.10.25 POIII
CBOMCTR? https://resh.edu.ru/
Anxanuensl. byraguen-1,3 u bubmiorexa [IOK
https://m.edsoo.ru/7f41837¢
9 metundOyraauen-1,3. [lony4yenne 28.10.25 F—
CHHTETUYECKOTO Kay4dyKa U PEe3UHBI hitps://resh.edu.ru/
AJIKMHBI: COCTaB U OCOOEHHOCTH bubmuorexa IOK
10 CTPOEHUS, TOMOJIOTUYECKUH P, 11.11.95 https://m.edsoo.ru/7f41837¢
Auerunen — npocTeimmii o POII
MPEICTAaBUTEID ANKUHOB https://resh.edu.ru/
Bbubnuoreka [IOK
Brruucnenus no ypaBHEHHIO https://m.edsoo.ru/7f41837¢
11 N 18.11.25
XUMHYECKON peaKkLyun POINI
https://resh.edu.ru/
bubnmuoreka IOK
Apenbl: OEH30J1 ¥ TOYOJI. https://m.cdsoo.ru/7f41837¢
12 25.11.25
TOKCHUYHOCTH ApEHOB POIII
https://resh.edu.ru/
I'enetuueckas cBsi3 €BOLOPOIO
13 HETHYeCcKasl CBSA3b YIJIEBOAOPO/IOB, 51295 bubmmnorexa LIOK

MPpUHAAJICKAIUX K Pa3JIMIHbIM

https://m.edsoo.ru/7f41837¢
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KjaccaM

POIII
https://resh.edu.ru/

IIpuponHble HCTOUHUKHU
YIJIEBOAOPOAOB: MPUPOAHBINA ra3 u

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

14 9.12.25
MOMyTHBIE HE(PTSHBIE ra3bl, HEPTH U POIII
MPOAYKTHI €€ mepepaboTku https://resh.edu.ru/
IIpupoanbie HICTOYHUKHU bubmmnorexa LIOK
15 YIJI€BOAOPOAOB: MPUPOAHBINA ra3 U 16.12.25 https://m.edsoo.ru/7f41837¢
nonyTHbIE He(TSIHBIE Ta3bl, He(Th U o POII
NPOAYKTHI €€ mepepadoTKu https://resh.edu.ru/
bubmuorexa IHOK
16 KoHnTponpHas paboTa 1o pazaeny 93.12.95 https://m.edsoo.ru/7f41837¢
«Y TIIEBOZIOPOIBI) o POII
https://resh.edu.ru/
Bbubnuoreka [IOK
17 IIpenenbHbBIE OAHOATOMHBIE CIIUPTHI: 13.01.96 https://m.edsoo.ru/7f41837¢
METAHOJI ¥ 3TaHOJI. BomopoaHasi CBsi3b o PO
https://resh.edu.ru/
bubnmuorexa IOK
MHOroaTroMHbI€ CIIUPTHL https://m.edsoo.ru/7f41837¢
18 20.01.26
STUJICHIJIUKOJIb U TJIULIEPUH oI
https://resh.edu.ru/
. Bbubnuoreka [IOK
DeHOIT: CTPOCHHUE MOJIEKY B,
o https://m.edsoo.ru/7f41837¢
19 $uznUecKre U XUMHUYECKHE CBOICTBA, 27.01.26 POII
TpUMEHCHME https://resh.edu.ru/
Anpneruasl: popManbaerus u bubmorexa [IOK
20 - PP 3.02.26 https://m.edsoo.ru/7f41837¢

arerajgbaerun. Auerod

PolI
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https://resh.edu.ru/

OOHOOCHOBHBIE TIPENEIIbHBIE

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

21 KapOOHOBBIE KUCJIOTHI: MypaBbHHAS 10.02.26 POIII
yreycHad https://resh.edu.ru/
IIpaxTrueckast padora Ne 2. bubmiorexa [IOK
. N https://m.edsoo.ru/7f41837¢
22 «CBolicTBa pacTBOpa yKCyCHOM 17.02.26
POIII
KHEIOTED https://resh.edu.ru/
bubmuorexa IOK
CreapuHOBas U OJICMHOBAsI KUCIIOTHI,
https://m.edsoo.ru/7f41837¢
25 KaK MPEACTaBUTEN BBICIIUX 24.02.26 POIII
KapOOHOBBIX KHCIOT https://resh.edu.ru/
bubnuoreka [IOK
25 MbLia Kak COJU BBICIINX KapOOHOBBIX 3.03.96 https://m.edsoo.ru/7f41837¢
KHCJIOT, UX MOIOLIEE NEICTBIE A POIIT
https://resh.edu.ru/
Bbubnuoreka [IOK
CnosxHble 3¢upbl Kak IPOU3BOIHbIE
https://m.edsoo.ru/7f41837¢
25 KkapOOHOBBIX KUCHOT. ['uaponus 10.03.26 POIII
CAOXHBIX GHPOB https://resh.edu.ru/
bubmuorexa IHOK
: https://m. Tu/7f41837
26 Kupsl: runponus, NnpUMeHEeHHe, 17.03.96 ttps://m.edsoo.ru/ c
Ouosnorudeckas poJib KUPOB POIII
https://resh.edu.ru/
. Bbubnuoreka [IOK
YrneBoabl: COCTaB, KiIacCU(pUKAIIHUS.
. https://m.edsoo.ru/7f41837¢
27 Bakneiine npencTaBUTENN: 31.03.26

IJII0K032, PPyKTO3a, caxaposa

POII
https://resh.edu.ru/
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Kpaxman u nennronosa kak

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

28 7.04.26
MPUPOAHBIE MOTUMEPDI oI
https://resh.edu.ru/
Bbubnuoreka [IOK
KoHnTponpHas paboTa 1o pazaeny
https://m.edsoo.ru/7f41837¢
29 «Kucnoponconepxarue 14.04.26 POIII
OpTaHUYEeCKUE COSTUHEHUS) hitps://resh.edu.ru/
Bbubnunoreka [IOK
https://m.edsoo.ru/7f41837¢
30 AMUHBI, METUJIAMUH U aHUJIUH 21.04.26
POINI
https://resh.edu.ru/
AMUHOKHUCIIOTHI Kak am(poTepHbIe budmiorera LHOK
P https://m.edsoo.ru/7f41837¢
31 OPraHUYECKHUE COCTUHEHHUS], UX 28.04.26 POIII
ouonornueckoe 3HaueHue. [lenruant https://resh.edu.ru/
Bbubnuoreka [IOK
1 benku kak npupoaHble 5 05.26 https://m.edsoo.ru/7f41837¢
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS o P3OII
https://resh.edu.ru/
bubnmuoreka IOK
13 OCHOBHBIE TTOHATHUS XUMHUH 12.05.96 https://m.edsoo.ru/7f41837¢
BBICOKOMOJIEKYJIAPHBIX COEIUHEHUI T POII
https://resh.edu.ru/
(OCHOBHBIE METONIBI CUHTE3A
. Bbubnmuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI.
https://m.edsoo.ru/7f41837¢
34 IInacTMaccsl, kKaydykH, BOJIOKHA 19.05.26

XUMHUECKHUE CIeHUaTbHOCTU (YPOK
1o popOPUEHTALIH)

POIII
https://resh.edu.ru/
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11 KVIACC

KosauuyectBo uacos DJeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Bbubnuoreka [IOK
| XuUMHUYeCKUH 3JIEMEHT. ATOM. | 5.09.95 https://m.edsoo.ru/7f41837¢
DiekTpOHHAsT KOH(DUTYpALIUS] AaTOMOB o POII
https://resh.edu.ru/
Ilepuonuueckuii 3aK0H U
bubmuorexa IHOK
Ilepuoandeckast cucTeMa XUMHYECKHUX
https://m.edsoo.ru/7f41837¢
2 anemeHToB /1. 1. MeHaeneena, ux CBsI3b 1 9.09.25 POII
C COBPEMEHHOU TEOpHUEN CTPOCHUS
p P P https://resh.edu.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX bubmuorexa IHOK
3 COEAMHEHUH MO rpynIaM 1 Nepruoiam. | 16.09.95 https://m.edsoo.ru/7f41837¢
3HaueHUe NEPUOIUUECKOTO 3aKOHA U o POIII
CHUCTEMBI XUMHUYECKUX 31eMeHTOB [ H. https://resh.edu.ru/
Menneneesa B pa3BUTUN HAYKH
CtpoeHue BemecTBa. XuMU4ecKast bubnuorexa LIOK
4 CBsI3b, €€ BUAbI, MEXaHU3MbI | 53.09.25 https://m.edsoo.ru/7f41837¢
00pa3oBaHust KOBAJEHTHOU CBSA3H. o POIII
Bonopoanas cBsi3b https://resh.edu.ru/
BanenTHOCTS. bubmuorexa IIOK
DNEeKTPOOTpULIATENTbHOCTL. CTEreHb https://m.edsoo.ru/7f41837¢
5 1 30.09.25

OKHucCJeHus. BeliecTsa MOJeKyIsIpHOTO
1 HEMOJIEKYJISIPHOTO CTPOEHUS

POII
https://resh.edu.ru/
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[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

6 HcTuHHBIE U KOJUTOUHBIE PACTBOPHL. 7.10.25 POIII
MaccoBast 10151 BELeCTBa B pacTBOpe
a . P P https://resh.edu.ru/
Knaccugukanust ¥ HOMEHKIaTypa Bbubnmuoreka [IOK
HEOPraHUYECKUX COCTUHEHUH. https://m.edsoo.ru/7f41837¢
7 14.10.25
I'eneTnyeckas CBsi3b HEOPTaHUYECKUX PolI
BELLECTB, PA3JIMYHBIX KJIACCOB https://resh.edu.ru/
Knaccuukanus XUMHYECKHUX peaKiui
B HEOPraHUYECKOW U OpraHUYecKOin bubmmnorexa LIOK
8 XUMHUH. 3aKOH COXPaHEHHUs] MacChl 51.10.25 https://m.edsoo.ru/7f41837¢
BELIECTB; 3aKOH COXPaHEHHs 1 o POII
MIPEBPALLECHUS SHEPTUU IIPU https://resh.edu.ru/
XUMHYECKHUX PEaKLIMIX
bubmuorexa IOK
9 Ckopoctb peakiuu. OOpaTumMble 58.10.25 https://m.edsoo.ru/7f41837¢
peakiuu. XMMHYECKOE PABHOBECHE o POII
https://resh.edu.ru/
b K
IIpakTuyeckas padora Ne 1. «BnusiHue nonmorexa O
https://m.edsoo.ru/7f41837¢
10 pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 11.11.25 PO
XUMHUYECKON PEaKLU»
peakn https://resh.edu.ru/
DNeKTPOJUTHYECKAsT JUCCOLIUALIUS.
Bbubnuoreka [IOK
IlonaTHE 0 BOAOPOAHOM MOKAa3aTeNe
https://m.edsoo.ru/7f41837¢
11 (pH) pactBopa. Peakunn noHHOTO 18.11.25 P
obmena. 'mnponus oprannye
Ap PraHIHECKHX 1 https://resh.edu.ru/
HEOPraHUYECKUX BEIECTB
OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE b K
12 25.11.25 nomorexa O

peakuuu. ITonstue 00 snexTponause

https://m.edsoo.ru/7f41837¢
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pacruiaBoB U PacTBOPOB COJEi

POIII
https://resh.edu.ru/

KonrtpospHas padoTa mo pasueny

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

13 2.12.25
«Teopernueckue OCHOBBI XUMHUI POIII
https://resh.edu.ru/
MeTaJlibl, UX MOJIOJKEHUE B
. Bbubnmuoreka [JOK
Ilepuoandaeckoil cucTeMe XUMHYECKIX
https://m.edsoo.ru/7f41837¢
14 anemenToB J[. 1. Menneneesa u 9.12.25 POIII
0COOEHHOCTH CTpvoeHI/Is[ aromoB. O0miue hitps://resh.edu.ru/
(uznUecKre CBONCTBA METAJIJIOB
Bbubnuoreka [IOK
CruiaBbl METAJLIOB.
o . https://m.edsoo.ru/7f41837¢
15 DIIeKTPOXUMHUYUECKUI psil HANpsKeHUH 16.12.25 POIII
MeTajIoB https://resh.edu.ru/
. . Bbubnmuoreka [IOK
XUMHUYECKIe CBOMCTBA BAKHEHIINX
o o . https://m.edsoo.ru/7f41837¢
16 METaJIOB (HATPHM, KaJIUH, KaJabLHH, 23.12.25 POIII
MarHui, aJfOMUHUN) U UX COSTUHEHUI https://resh.edu.ru/
bubmuorexa IHOK
17 XUMHUYECKHE CBONCTBA XPOMa, MEAU U 13.01.26 https://m.edsoo.ru/7f41837¢
UX COEIUHEHUMH o POIIT
https://resh.edu.ru/
Bbubnuoreka [IOK
XumMudeckue CBONCTBA IIMHKA, KeJle3a U https://m.edsoo.ru/7f41837¢
18 5 20.01.26
HUX COCTUHEHUN POINI
https://resh.edu.ru/
IIpakTuueckast padbora Ne 2. "Pemenue b K
19 P P 27.01.26 nommorexa O

SKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME

https://m.edsoo.ru/7f41837¢
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«Mertanab»" POII
https://resh.edu.ru/
Hemeranmbl, uX MojokeHue B Bbubnuoreka [IOK

Ilepronnueckoi cucTeMe XUMUYECKUX

https://m.edsoo.ru/7f41837¢

20 snementoB J{. 1. Menneneesa u 3.02.26 POIII
OCOOEHHOCTH CTPOCHUSI aTOMOB https://resh.edu.ru/
®duznyeckre CBONWCTBA HEMETAIIOB. Bbubnuoreka [IOK
1 AJNOTPOIHSI HEMETAIUIOB (Ha IpUMeEpe 10.02.26 https://m.edsoo.ru/7f41837¢
KHCJIOpoaa, cepbl, pocdopa u POIII
yriieponaa) https://resh.edu.ru/
bubmuorexa IHOK
XHUMHUYECKHE CBOMCTBA IAJIOT€HOB, CEPBI https://m.edsoo.ru/7f41837¢
22 17.02.26
Y UX COETUHECHUI POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
XuMuyeckue CBONCTBA a30Ta, pocodpa https://m.edsoo.ru/7f41837¢
25 8 24.02.26
Y UX COETUHECHUI POIII
https://resh.edu.ru/
bubnmuorexa IOK
25 XHUMHUUECKHE CBOWMCTBA YIepoaa, 3.03.26 https://m.edsoo.ru/7f41837¢
KPEMHUS U UX COEAUHECHHI POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
25 IIpumenenne BaXXHENIINX HEMETAIIOB 10.03.26 https://m.edsoo.ru/7f41837¢
U UX COEIUHEHUN POINI
https://resh.edu.ru/
Ob6o0enne u cucTeMaTH3aLus 3HAHUH bubmmorexa LIOK
26 no TeMe «Hemerasue. Beraucnenus 17.03.26 https://m.edsoo.ru/7f41837¢

IO YPaBHCHUAM XUMHYCCKUX peaKLII/Iﬁ u

oI
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TepMOXHMquCKHepvaéTH

https://resh.edu.ru/

IIpaktrueckas padora Ne 3. «Pemenne

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

27 SKCHEPUMEHTANIBHBIX 3a/1a4 IO TEME 31.03.26 POIII
HH H))
eMETa LBl https://resh.edu.ru/
Bbubnuoreka [IOK
28 KonTponpHas padora mo temam 2 04.26 https://m.edsoo.ru/7f41837¢
«MeTtamnb» 1 «HeMeranab o POIII
https://resh.edu.ru/
bubmuorexa IOK
Heopraanueckue u opranndeckue
https://m.edsoo.ru/7f41837¢
29 KUC0Thl. Heopranuueckue u 14.04.26 POII
OpraHUYEeCKHUe OCHOBAHUS
P https://resh.edu.ru/
AmdoTepHbIe HEOPraHUIECKUE U bubnuorexa LIOK
30 OPraHUYECKUE COCTUHEHMS. 1.04.26 https://m.edsoo.ru/7f41837¢
['eHeTUYECKAS CBSI3b HEOPraHMYECKHX U o POII
OpPTraHUYECKUX BEIIECTB https://resh.edu.ru/
Ponb xumuu B obecrnieueHuu bubmuorexa IHOK
31 SKOJIOTUYECKOM, SHEPreTUUECKON U 58.04.26 https://m.edsoo.ru/7f41837¢
MUIIEBOM OE30MACHOCTH, PA3BUTHH o POII
MEIULINHBI https://resh.edu.ru/
Bbubnuoreka [IOK
[Ipencrasnenus 06 OOIMMX HAYYHBIX
https://m.edsoo.ru/7f41837¢
32 NPUHLNANAX TPOMBIIIIICHHOTO 5.05.26 POIII
MOJTyYCHUST BXKHEHIITUX BEIIECCTB
y . https://resh.edu.ru/
bubmuorexa IHOK
Yenosek B MUpPE BEILECTB U
https://m.edsoo.ru/7f41837¢
33 MaTepuanoB. XUMHs U 300POBbE 12.05.26

YCJIOBCKAa

POII
https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
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Xumudeckast MPOMBIIIJICHHOCTb
Camapckoii obmactu (Yypok 1o
npodOopHeHTALH)

19.05.26

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
POII

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVI YYEHUKA

1. «Xumus 10 kmace» - yueOHHMK 1 00mIEe00pa30BaATENBHBIX YUPEKICHUM.
Aptop: O.C. T'adpuensn, HU.I'. OctpoymoB, C.A. CnaakoB, Mockpa,
«ITpoceemenue» 2022 r.

2. «Xumus 11 kmaccy - yuyeOHHUK A1 0011e00pa30BaTEIbHbBIX YUPEIKIACHHH.
Aprop: O.C. T'abpumensn, WU.I'. OctpoymoB, C.A. CmankoB, MocCkBa,
«ITpoceemenue» 2022 r.

METOANYECKHE MATEPHAJIbBI 1JIA YUUTEJIA

1. T'abpuensn O.C., CnagkoB C.A.-Xumus. 10 kimacc. Meroanueckoe nocodue

K yueOHuky O.C. I'abpuensna, [poda, 2020 r.

2. T'abpuensn O.C., CnankoB C.A.-Xumus. 11 knacc. Meroanueckoe nocodue

K yueOHuky O.C. I'abpuensna, poda, 2020 r.

3. I'abpuensn O.C., JIpicoBa I'.I". - Xumus. 10 kmacc. bazoBelii ypoBEHB.

[TpoBepouHbie U KOHTPOJIbHBIE PAaOOTHL, [Tpoceenienue, 2025 .

4. T'abpuensn O.C., JIicoa I'.I". - Xumus. 11 knacc. bazoBblii ypoBEHS.

[TpoBepouHbie U KOHTPOJIbHBIE PAOOTHL, [Tpoceenienue, 2025 T.


https://www.labirint.ru/pubhouse/186/
https://www.labirint.ru/pubhouse/186/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/

O6GopyaoBanue u npudOpbI

Ne o/ HaumeHoBaHue 00bEKTOB H CPEACTB MATEPHAJIBLHO — TEXHHYECKOT0 00eCreYeHust
I. Ileuwarnsie mocoOust
1 KOMIUTIEKT MOPTPETOB YUEHBIX-XUMHUKOB
2 Cepust cnpaBouHbIX TaOnui no xumuu («Ilepmommyeckas cucreMa XUuMUYeCKUX 3neMeHToB [ UL
MenpeneeBa», «PacTBOPUMOCTE COJIEH, KUCIOT W OCHOBAHUN B BOJAE», «ONEKTPOXUMUYECKHNA P
HANPSDKEHUH METAIIIOBY, « OKpacka MHAMKATOPOB B PA3JIMYHBIX CPENAx»)
3 Cepust TaONHIL MO HEOPraHMYECKONH XHUMHHX
4 Cepust TaOnMIL MO OPraHUYECKOH XUMHUH
5 Cnadi el u1st rpadonpoeKTOopa N0 OPraHUuYECKOi 1 HEOPraHMYECKON XUMUM
I1. UHdopManmoHHO-KOMMYHHKATHBHbIE CPeICTBa
1 MynbTuMEMIHBIE TPOrpaMMbl (00yYarOIIKEe, TPEHUHTOBBIC, KOHTPOJMPYIOLIUE) IO BCEM pa3iaciam
Kypca OpraHnYeCKON XUMUH
2 ONEKTPOHHBIE OMOIMOTEKH MO KYPCY XUMHUH
III. Texunueckue cpeacrsa 00y4eHust
1 HoyrOyk
2 HHTepakTrBHAs MTAHEIb
IV. Y4eOHo-npakTuueckoe u yueOH0-1a00paTopHoe 000pyA0BaHHE
Hudposas n1adbopaTopus no XuMuu (Y4eHU4ECKas)
1 Jarunk pH ¢ nnanazonom nzmepenus He yxke yem ot 0 no 14 pH
2 JlaTumk BBICOKOW TemmepaTrypsl (TEPMOMNApPHBI) ¢ AMAMA30HOM M3MEPEHUs HE yke deMm oT -100 mo
+900C
3 JIaT4MK 3JEKTPONPOBOAMMOCTH C AUana3oHaMu u3MepeHus He yxke yeM ot 0 no 200 mxCwm; ot 0 o
2000 mxCwM; ot 0 10 20000 MkCMm
4 JlaTuuk TemMnepaTypbl INIATUHOBBIN ¢ IMANA30HOM M3MEPEHHUS HE yke ueM OT -30 mo +120C
5 JlaTumk OoNTHYECKOM IJIOTHOCTH 525 HM

IIpuGopsl, HaO0OpLI mnocyabl W JA0OPATOPHBIX NPHHAMICKHOCTEH ISl  XHMHYECKOIro




IKCIEePUMEHTA
Oo01ero HazHAYCHHUA

Bechl 3JIEKTPOHHBIE

DN | —

HarpeparensHbie mpuOOpHI:

- BNIEKTPOIUIATKHA Ja00PATOPHBIE C OTKPBITON COUPATIBIO
- CHOUPTOBKH

- aneKkTpoHarpeBarenu Juis npooupok HII-1

- Harpeparenb 11s Koao yueOnbiii HKY

(U]

JlocKka JU1s CYIIKH MOCY ABI

I~

KommiekT snexkrpocHabkeHrs KAOMHETa XUMUN

JleMOHCTpaLlHOHHBIE
Habop nocy bl 1 NpUHAIEKHOCTEH JUIsl TEMOHCTPAIMOHHBIX OIMBITOB MO XUMUHU

Habop neraseii 118 MOHTa)Ka YCTAaHOBOK, MJUTFOCTPUPYIOIIUX XUMUYECKUE MPOU3BOICTBA

CTONMMK MoOaBeMHBINA

IIltatuB 1y [eMOHCTpaMOHHBIX TpoOupok [1X-21

N[N —

HabGop ¢nakono (250 — 300 mut 1yist XpaHEHUsI PACTBOPOB PEAKTHUBOB)

Crnenuaan3npoBaHHbIe NPUOOPHI U ANNAPATHI
Anmnapar (npudop) i noaydeHus razos (Kumnma)

Ha60p AJIs1 OIBITOB 11O XMMHMH C DJICKTPHUYCCKHUM TOKOM

Kommnekt tepmomerpos (0 — 100 °C; 0 — 360 C)

[Tpubop [uist OKUCIEHHSI CIPTA HAJl METHBIM KaTaJIM3aTOPOM

[Tpubop wist MONTy4YECHHs] TATOUA0ATKAHOB U CIOXKHBIX 3QHUPOB

BopoHnka nenurtenabHast a7 paboThl ¢ BpEAHBIMH BEIIECTBAMHU

Bo3 iy miHbIi X0JI0IMIBHAK

XRX[I [N |W|IN|—

BopoHka aenurenbHas o01Iero Ha3HaueHus

[E—

KommiekTsl AJ151 1a00paTOPHBIX ONBITOB H MPAKTHYECKHX 3aHATHIT 0 XUMUH
Bechl Mexannueckue 1ad0paTopHbIE

[\

Becsl snektponHble yueOHbIie 1aboparopusie BYJI-50 OM




Habop 6aHok At xpaHeHust TBEpAbIX peakThBoB (30 — 50 mu)

Habop cknsiHOK ((pr1akOHOB) [T XpaHEHUSI PACTBOPOB PEAKTHBOB

Ha6op npobupok (I1X-14, [1X-16)

[Tpubop st mosy4eHusl ra3oB

Habop «BbICOKOMOJIEKYJISIPHBIE BEILIECTBAY

L[I/IJ'II/IHI[pBI MCPHBLIC CTCKJIAHHBIC

Kpucrammsarop

— = (0[N N ||

<O |\O

Habop creknsHHbIX TPyOOK
- IUAMETP OT 3 A0 7 MM
- quameTp ot 4 1o 7 mm

V. Moaeaun
Halop kpuctamuecknx penieTok: ajiMasa, rpadura, HoBapeHHON COn

Habop as MmonenupoBaHus CTPOCHUS OPTaHMYECKUX BEIIECTB

(U]

Habop is MoeIupoBaHusi 3JCKTPOHHOTO CTPOEHHs AaTOMOB 2JIEMEHTOB

VI. HatypaibHble 00beKTbl, KOJJIEKIHH

BoJsokHa

KaMeHHBIH yroib U MPOIYKTHI €r0 NepepaboTKH

Kayuyk

MuHepassl ¥ TOPHBIE IOPOJIBI

Topd u npoAyKTHI €ro nepepadboTKu

Hed b 1 BaxHEHIINE NPOAYKTHI €€ NEPepaboTKH

[ mracTmaccel

XRX[I [N |W|IN|—

Tommmso

VII. PeakTuBbl

[E—

Habop Ne 1 OC «Kucnotei»

[\

Ha6op Ne 3 OC «I'uapokcuabi»




3 Habop Ne 6 OC «lllenoynbie U NIET0YHO3EMETBHBIC METAIIIBD)
4 HaGop Ne 11 OC «KapGonars»

5 HaGop Ne 13 OC «Anerarel. Poganunbl. COETMHEHHS JKENE3aY.
6 HaGop Ne 14 OC «CoenuHeHUs: Maprasiay

7 HaGop Ne 16 OC «Hutpate»

8 HaGop Ne 17 OC «Muamkaropsh)

9 HaGop Ne 19 OC «¥YraeBoaopoash»

10 Habop Ne 20 OC «Kucimopoacoaepxaniye OpraHiueCKie BEMIECTBAY
11 HaGop Ne 21 OC «KucnoTel 0praHu4eCcKHey

12 Habop No 22 OC «¥YrneBojibl. AMUHBD)

13 HaGop Ne 24 OC «Marepuanbsy

VIII. Anreuka nepBoii moMOIIH
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