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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CpeqHEero oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepalvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX ToNoXkKeHul «Crtparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K ONPENEICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS] W TpeOOBaHMI K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YellOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss XumHuueckoe oOpa3oBaHUE
oOydJarommxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme 10 XHMHU C YY4ETOM CHenu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW KU3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaT€pHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOINUMBIM YCIIOBHEM YCIIEILIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa oOmectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHbI 30POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM [ BbIpaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIIEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, NPOJOLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass MU HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro  MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» copMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHUI0 YydyeOHOro marepuajla U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4ECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKMX M DIJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIE€BOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKod XUMHMM IIOJy4arOT pa3BUTHE
chOpMHPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs MEPBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUM.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD)» O0yYarolmMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus JonoyiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U NMPAKTUUECKUX MPUIOKEHUM XUMHUHU, TTOMOTaI0OT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 33J1ad. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocockux MAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa H
pelIeHUs] MPOTUBOPEUYMII MEXKIy HOBBIMH (aKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUUYECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JCHCTBMI, HUMEIONMX 0a30Boe 3HAUCHHE MJIs
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa MPAKTUYECKOM
U HCCIIEN0BATENbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTeJIbHOM XapaKTEPUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO IMPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE OIIPABIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM1
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOCHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpelHero obmiero obpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJbllIeld CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPHUMEHEHUS MX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus o0yJaromMxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU M MX
NPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [UIsi TPUOOPETEHUsl OIbITa JAEATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIMU XUMHUYECKOTO COJEPIKAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONMM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MTPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JIOPOBbIO, a TaKKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON oOsact «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopuss CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) W TPUBUAIbHBIC HAa3BaHUS
BKHEHIIUX MPEIACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOICTBa
(peakuu TUAPUPOBAHMS, TAJOITEHUPOBAHMS, TUApAaTallUM, OKHUCJIEHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTUYeckuil), mnuposus. I[IpomykTb
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILICHHOCTH U B ObITy. KameHnHbIit
yroJib U MPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3laMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XUMHUYECKHE CBOICTBa (peakiMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAs peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue genona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3HuecKue W XUMHUYECKHUEe CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHACIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKUE U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pyKT03aKaKU30MEPIITIOKO3HI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IIPOBEICHUE, HAOJIOJCHUE U ONHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIEHHE aMMHAYHbIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHE Kkpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHUE CBOMCTBA aMUHOKHCIOT (Ha ImpUMepe MuuuHa). buonmormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHHNA:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U TOHITHH, SBJSIOIIMUXCS CUCTEMHBIMU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKkT, TMIIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: MaTtepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECypCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUYECKHE MpenapaTbl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [lepnoandeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNlaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
aKuenTtopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATEIBHOCTb.
Crenenbokucienus. IOHbI: KAaTHOHBI U aHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccupukanuss XMMHUYECKMX — peakiuuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAIOIME HAa COCTOSIHUE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl HW3y4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
neMoHcTpanus Tadaui «Ileprogndeckas cucrema XuMuaeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIMh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3inuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHU ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
3JIEMEHTOB 1. . MeHnpeneena.
Oco0EeHHOCTUCTPOCHUSIIEKTPOHHBIX000I09E€KaTOMOBMETAJIIOB. OO6mme
dbuznyeckue cpoiictBa MeTaioB. CIlaBbl METAIOB. DJICKTPOXUMUUYECKUN PsJT
HanpsHKEHUN METAJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCNIEpUMEHTAIbHBIC METOJIbl M3YYCHMS BEIIECTB W MX MPEBPaICHUIA:
M3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PACTBOPaAMHU
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuétbl Maccel BellecTBa MU 00bEMA ra3oB MO WU3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIISCTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B 0OecrieyeHUM 3KOJOTUUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX TMPHHIMIIAX  TPOMBIILICHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKUIHMOHHBIE MAaTepUajbl, KpPacCKHh, CTEKIO, KEepaMHKa,
MaTepuaibl U AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTraHUYECKUE W MHHEPAIbHBIC
yaoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MPAaBWJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmer
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4e€pe3 UCIOIb30BAHUE Kak
OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIN (DaKT, TUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBJIICHHE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJMOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUCCKHUI YPOBEHb, BEIICCTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: KkieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE MCKOMAeMbIC, TOILIUBO,
pPECYpPCHI.

TexHOomOTHS: XUMHYECKasi MPOMBIINIJICHHOCTh, METAJLUTYPTHs, MPOU3BOJCTBO
CTPOMUTEIIBPHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAIIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHuUs SIBJSICTCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajsaMyd POCCHUMCKOrO TIpakJIaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIBHOM M TMPAKTUYECKON JesTEeIbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTMUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XKEHHs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/J1a YUYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEA0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPodecCcruil pa3auyHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIUMX BpPEI OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH 3KOJIOTUYECKOHN HAaINpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpPYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMM HOBOM 0a3bl MaTepUaIbHOW KYIbTYpHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[IEJIOCTHOCTh HAyYHOM KapTHUHBl MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCleJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTIO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEeACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXKJ1a€MOI T€MbI B XOJ€ JUanora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TMO3UIIUN B
X0J1e 00CYXK/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTh, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHM SIBJICHUI



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHUS M KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHUSI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISpHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIIa,
panuKan, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN PsAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHWU COCTaBa, CTPOCHHUSI U MPEBPALIECHUN OPTaHUYECKUX COCTUHEHN;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakKLui,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUS II0
cuctematuyeckoil Homenknatrype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJOXKEHHUSI TEOPUU CTPOCHHSI
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHasi KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHAasl KHCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO HU3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U JTabOpaTOpPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
OTUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETLHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHW3MBI OMPEISIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS ¥ TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, pPOJH XHMHUH B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKU MOHITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUsT (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUI ONPEJENSATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpepl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKHX 3JIeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xuMHuueckux anemeHToB [[. M. MeHneneeBa, MCHOJIB3ys TOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3 deKTy peakuuu, U3MEHEHUIO CTENEHEH OKMCIEHHUS 3JEMEHTOB, 00paTUMOCTU
pEeaklHH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTBus (nmpuHuun JlelllaTense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOUIMX B pEaKlUU
BELIECTB, TEIJIOBOro 3((dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, PEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPAaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHYECKH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbBIE pPEaKIMu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM O00OpPYTOBAaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHYECKOIO HSKCIepuMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBa MacCOBOMU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHNMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOCOObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
M (pPOBHI
n/m  TeMIpPOrpaMMblI Bcero Koutpoabubiepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
IIpenmeT opraHnYeCcKO XUMMUH.
1.1 Teopus cTpoeHUs OpraHUYECKUX 3 0 0
coenunenuit A. M. byrneposa
Uroronopazneny 3
Pasznen 2.YriaeBoaopoanbl
IIpenenbHbICYTIEBOAOPOIBI —
2.1 e YHIEBONOPOA 2 0 0
AJIKaHbI
) HenpenenbHbie yraeBogopoabl: 6 0 |
' AJKEHBI, aJIKa/INEHBI, ATKUHBI
23 ApOoMaTH4eCcKUEYTIIEBOAOPO/IbI 2 0 0
[TpupoaHbIE HCTOYHUKH
2.4 prpoa 3 1 0
YIII€BOIOPOOB U UX NepepadboTKa
Hroromnopaszaeiy 13
Pasznea 3.KucnopoacoaepsxkanmueopranniecKkuecoe1uHeHust
3.1 Cnuptsl. @enon 3 0 0
Anpneruasl. Kap6oHOBBIE
3.2 ACTYIBL Bap 7 0 |
KUCT0ThI. ClI0KHBIE 3PUPBI
33 VYrneBoibl 3 2 0




Uroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Uroronopazneny 3

Pa3nen S.BeicoKOMOJIEKY IS PHbIECOeIMHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




11 KIIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoauueckast cucrema 3 0 0
XAMUYECKUX dieMeHToB /1. 1.
Menneneesa
12 CrpoeHnueseniecTna. 4 0 0
MHoroo06pa3ueBenecTs
1.3 XUMUYECKUEPEaKIIUU 6 1 1
Uroronopazneny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Merabl 0 1
2.2 Hemeramisl 1
’3 CBs13b HEOPraHUYECKUX U ) 0 0
OpraHUYECKUX BEUIECTB
Nroronopazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcbl
IIpenmeT oprannyeckoil XUMHUH, €é
1 P P ’ 1 0 0 03.09
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1 0 0 10.09
MOJI0KEHUSI
[IpencraBnenue o kiaccupuKauu
opraHnyeckux BemlecTs. Homenkiarypa
3 P P 1 0 0 17.09
(cucremaTHueckasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE
4 . P ’ 1 0 0 24.09
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IIpOCTEUIIIE
5 P | 0 0 01.10
MIPEICTABUTENN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 08.10
OTHIEH U NPOHIWIECH — IIPOCTEHIINE
7 P p | 0 0 15.10
MIPEICTABUTENH AJTKCHOB
IIpaxtuueckas padora Ne 1. «[Tomyuenue
8 P P oy | 0 1 22.10
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1 0 0 05.11

CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbIL




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psill. ALIETUIIEH — 12.11
MPOCTEHIIUUIPEICTABUTEIbAIKHHOB

1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU 1911
peakuuu
ApeHbl: 6eH30J1 1 TOJIYOJ. TOKCHYHOCTD

12 26.11
apeHOB

13 I'eneTnyeckas CBS3b yIiI€BOJOPOAOB, 03.12
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE 10.12
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpuponHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 NPUPOIHEII ra3 ¥ MOIyTHBIE HEPTIHBIE 17.12
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny 2412
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: 14.01
METaHOJ 1 3TaHoJ. BonopoaHascBs3b
MHoOroaTOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U

18 21.01
[JIALEPUH

19 ®enon: CTpoeHHcE MOJIEKYJIbl, PU3NUECKUE U 28,01
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI u 04.02
arnetanpaerun. AneToH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE 11.02
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBolicTBa 18.02




pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTeapI/IHOBaH H OJICMHOBas KHCJIOThI, KaK
NpEaACTaBUTCIIN BBICIINX Kap60HOBBIX
KHUCJIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOIIee ACHCTBHE

25.02

04.03

25

CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT.
['uaponn3ciaokHBIXAQUPOB

11.03

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJbl: cocTaB, KilacCH(pUKaLus.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
dpykTO3a, caxapo3a

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

18.03

25.03

08.04

29

KontponbHas padoTa mo pazaeny
«Kucnopoaconeprkamire opraHndeckue

coenuHeHus»/ Beepoccuiickas nmpoBepovHas

pabota

15.04

30

OOGm1as xapakTepucTUKa a30TCoIepIKaIIuX
OpTaHWYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepodHas padboTa

22.04

31

32

AMMHBI: METHJIAMHWH B aHWJIMH

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
OpraHUYECKUE COCAMHEHUS, UX

ouosiornyeckoe 3Haueuue. [lenruasl. benku

KaK IMPUPOJAHBIC BEICOKOMOJICKYJIAPHBIC

290.04

06.05




COCOAMHCHUA

OCHOBHBIE IOHATUS XUMHH
33 1 0 0 13.05

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN

OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 0 0 20.05

HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 2




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTEMa XMMH4YeCKUX d1emeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

04.09

11.09

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[LHaHCBHSL

18.09

25.09

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUSA

02.10

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

09.10




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCcKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3INYHBIX
KJIacCOB

16.10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU IPU
XUMHMUYECKHUX PEaKLHAX

23.10

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

06.11

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIun»

OnexktponuTHyeckas qucconuanus. [lonstue
0 BoJiopoiHOM Tokasarese (pH) pactsopa.
PeaknuuronHoroooOMeHa.
I'maponusopraHnyeckux u
HEOPTraHNYECKUXBEIIECTB

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XMUMHI

13.11

20.11

27.11

04.12

14

Meraiuel, ux nosioxenue B [lepuognyeckoit
CHUCTeMe XUMHYeCKHX deMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aTOMOB.
Oo6mumedn3nuecKrecBoiiCTBaMETaIIOB

11.12




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaioB

18.12

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COETUHEHUN

25.12

15.01

22.01

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertannasn»"

29.01

20

21

22

Hewmeramibl, X mojiokeHHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

05.02

12.02

19.02

23

XuMudeckue cBoMcTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

26.02

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeIUHEHUN

05.03

12.03

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110

19.03




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 26.03
"HemeTaisl"»

)3 KonTponbhas pabora no temam «MeTtasuibi» 1 09.04
u «Hemeramibny

79 Heopranunueckue u opraHu4ecKue KUCIOTHI. | 16.04
Heopranunueckue u oprannueckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U
opraHuyeckue coequHenus. ['enernueckas

30 1 23.04
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MacCHOCTH, 1 30.04
Pa3BUTHUN MEAMIIMHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOITY4YEHUS 1 07.05
Ba)KHEHUIIINX BEIIECTB

33 UYennoBek B MUPE BELIECTB U MATEPUAIIOB 1 14.05

34 XuMUA U 310pOBbE YEIOBEKA 1 21.05

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koanposepsiemorope3yjibTata

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro
001ero ooOpazoBaHus

TeopeTnueckrneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEACTABICHHA O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poauM XMMHMM B TIO3HAHHMM SBJICHUH NPUPOIBI, B
(OpMHPOBAHNUN MBILUIEHUS U KYJIbTYpbl JUYHOCTH, €&
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW st
peuieHuss MPaKTHUYECKUX 3aJad M OKOJOTMYECKU
00OCHOBaHHOTO OTHOILEHHS K CBOEMY 3/I0pOBBIO U
IIPUPOIHON cpene

Bnanenne cucTeMON XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIArafolie MOHATHS (MOJIeKyIa,
BAJICHTHOCTb,  JJIEKTPOOTPHUILIATENIBHOCTh,  CTEIEHb
OKHCIICHUs, XUMHYECKas CBA3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 0O0BEM, YIJIEpOJHBIH  CKEJeT,
GyHKUMOHANbHAS ~ TpyNNa, pajaukaig, H30Mepus,
WU30MEpbI,  TOMOJIOTMYECKUH  Dsif, TOMOJIOTH,
YIJIEBOJAOPOABI,  KHCIOPOA- M a30TCOJEp KallHe
COEJMHEHUs, OWOJIOTUYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUH U 3aKOHBI (TEOPUs XMMUYECKOTO
CTpoeHHMs opraHuueckux BeuniectB A.M. Byrneposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI A3BIK  XUMHH,
(aKkTOOTUUECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBe,
MIOJIyYEHU U u 6e30macHOM MCII0JIb30BaHUNU
BOXHEHIINX HEOPraHWYECKUX U  OPraHMYECKUX
BEIIECTB B OBITY M MPaKTHYECKOW JAEATENbHOCTU

YCJIO0BEKa

1.3

CdopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHBIE
MPU3HAKW MOHSTUN, yCTaHABIMBATh MX B3aUMOCBS3b,

HCIIOJB30BaTh COOTBCTCTBYIOIIUC IIOHATHUA npu




ONMCAHUU COCTaBa, CTPOEHUS M IPEBpALICHUN

OPraHUYECKUX COCIUHEHUIN

1.4

1.5

c(hOpMUPOBAHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIMKY TSt COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHEHUM XHMHUYECKUX PEAKIUH, H3rOTaBIUBATh
MOJEIM MOJIEKYJI OpPraHMYECKHMX BEUIECTB IS
WJUTFOCTPALIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHHA

CdopmMupoBaHHOCTD YMEHHIH yCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYEHHBIX OPTAaHWYECKUX BEIICCTB
M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (YriaeBOIOPOAbI, KHUCIOPOA U
a30TCOJICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHUS ), JaBaTh UM Ha3BaHUS 1o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCTh  YMEHHUS  ONPEACNATh  BHUJBI
XUMHUYECKOW CBSI3U B OPraHUYECKHX COCJTMHCHUSIX

(omMHapHbIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh YMEHUS MPUMEHSTh: MOJOKECHUS
TEOPUH CTPOEHUsI OpraHuyeckux Bemects A.M.
byrnepoBa mis 0oOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopoibl. Kucnoponconep:xarne Hu
a30TcoAepKale OpraHUYEeCcKUe COEINHEHN.

BBICOKOMOJ'IeKy.TI}IpHBIeCOCI[I/IHCHI/I}I

CdopmupoBaHHOCTH yMeHUu# MIPUBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTIEJIbHBIX OPraHMYECKUX
BEIIECTB (3THNIEH, MPOIUJIEH, aleTHUJIEH,
STUJICHIJIMKONb, TIULEPHH, (eHod, (opMalbIeru,
arneTaibleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KUCIOTA,

TJTI0K03a, PPYKTO3a, KpaxMal, MeJlTi0103a, TIUIIHH)

2.2

CdopMHupoOBaHHOCTH YMEHHI XapaKTepU30BaATh
COCTaB, CTpO€HHE, (uU3MUYecKue U XUMHYECKHe

CBOMCTBA TUIIMYHBIX HpCIICTaBI/ITeJIeﬁ Pa3JIMYHBIX




KJIACCOB  OPraHMYeCKHX BEIIECTB (MeTaH, OTaH,
STWJICH,  TNPONMWJIEH,  aneTwieH, OyragueH-1,3,
MeTunOyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJIUIEPHUH, (CHOJ, aleTalbIeru/I,
MypaBbHUHAS M YKCYCHAsl KUCIIOTHI, TJIFOKO3a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs KUCJIOTA)

23

CdopmupoBanHOCTh yMeHUs WJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB YPaBHEHUAMU COOTBETCTBYIOILIUX

XUMHUYCCKUX peaKuHﬁ C HUCIIOJIB30BaHHUEM

CTPYKTYPHBIX (OPMYIT

24

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOJHOTO  ChIpbs  (HE]TBH,
MPUPOJHBIN Ta3, yroik), CIOCOOBI UX MEepepadOTKU U

MPaKTUYECKOE MTPUMEHEHHE MTPOIYKTOB MepepadoTKU
XUMHS U KU3Hb. PacuéThl

ChopMHpPOBAaHHOCT, yYMEHHH  BJIQJE€Th CHUCTEMOU
3HaHUI 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS,
HCIIOJIB3YEMBIX B XHMHMHM NpPU HM3YUYEHHUHU BEIIECTB M
XUMHUYECKUX SIBIICHUH (HaOmrofeHue, HU3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh
CHUCTEMHBIE XHWMHMYECKHE 3HAHUS U1 TPUHATHUS
pelIeHuI B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHHUH COOIIOAATH IpaBHIIa
MOJIb30BaHUs XMMUYECKON TOCYJON U J1abOpaTOpHBIM
o0opysoBaHUEM, a Takke IMpaBuia oOOpalleHus c
BCIIECCTBAMH B COOTBETCTBHU C HHCTPYKHOUAMU I10

BBITTIOJTHCHH IO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCT ~ YMEHHMH  IJIaHUPOBATH U
BBINOJIHATh XUMHUECKUI SKCIIEPUMEHT (TIpEBpaICHUs
OpPraHWYeCKHUX BEIIECTB MPH HATPEBAHUU, MOTyUCHHE
STWIEHA W W3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakIMM OpPraHMYeCKUX  BEIIECTB, JCHATypauus
O€JIKOB MpU HArPEeBaHUU, [IBETHBIC PEAKLIUN OEIIKOB) B
COOTBETCTBUH C NPABWIAMH TEXHHUKH O€30MacCHOCTH

nmpu oOpalieHuu C BeHieCTBaMU W JaOOpaTOPHBIM




3.4

3.5

000pyI0BaHUEM; IPEJCTaBISTh pe3ynbTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3amucu
YpaBHEHUU COOTBETCTBYIOIINX peakiuit u

(dbopMynUpoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

ChopMUPOBAaHHOCTh YMEHHI MPOBOJUTEH BBIUYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA KCXOJHOTO BEIIECTBA WJIH MPOIYKTa
peakIuu MO0 M3BECTHBIM Macce, 00BEMY, KOITHUYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
PEaKIIVM)

CdopMHpOBaHHOCTH YMEHHH KPUTHYECKH
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHbopMaiuu, cetb IHTepHeT U pyrue)

3.6

11 KIIACC

KoanposepsiemoropesysibtaTa

CdopMUpOBaHHOCTh YMEHHM COOJIIOATh TpaBUia
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBON JEATENBHOCTH B LENSIX COXPAHEHHUS CBOETO
3I0pOBbSI M OKPYXKAlolEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BELIECTB,
noHnMmas cmeicn  nokasarens IIJIK  (mpeaensHO
JOTTYCTUMON KOHLIEHTpPALIMHK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMS] W  NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOM POrPAMMBI CPEIHEr0
0o0u1ero oopasoBaHus

TeopeTnyeckneoCHOBBIXUMHH

1.1

Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XMMUYCCKHIA
AIIEMEHT, aTOM, JIEKTPOHHAs 000I0YKa aToma, s-, p-, d-
DIIEKTPOHHBIE OpOWTANM AaTOMOB, HWOH, MOJEKYJa,
BAJICHTHOCTh,  AJIEKTPOOTPUIATEIBHOCTh,  CTENEHb

OKHCJICHHUS, XUMHWYECKaA CBA3b, MOJIb, MOJISIpHAas Macca,




MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHYECKHX peaxiuii (OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- U  JHAOTEPMHYECKUE,
peakluy HMOHHOro OOMEHa), pacTBOpP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs —AUCCOLMALuS,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakLuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JMCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MeHnneneeBa, 3aKoH
COXpaHEeHMsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJIyYCHUH W
0e30macHOM UCIOJIb30BAHUU BaXHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTEpPHBIC
NpPU3HAKA W B3aUMOCBS3b HW3YYCHHBIX MOHATHIA,
MPUMEHATh  COOTBETCTBYIOIIME  TOHATHUS  TPHU
OMHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX MPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYUYHBIX

IIPEAMETOB

1.3

Branenne 0OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUUYECKHX sIBJIIEHUU (HaOIr0IeHuE,

HU3MCPCHUC, SKCTICPUMCHT, MOI{CJ’II/IPOBaHI/Ie)

1.4

1.5

CdopMHupoBaHHOCTH YMEHHI OIPEIEIISIT
BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUAX PAa3JIMYHOIO COCTaBa, BUJ
XUMHYECKON CBSI3H (koBaneHTHAs, HWOHHaA,
MeTaJIJTN4ecKasi, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BELIECTBA

(aToMHast, MOJNIEKYIISIpHAS, HOHHASI, METAJITHYECKAsT )
CdopMUpOBaHHOCTh yYMEHUU OIMPEACISATh XapakTep
cpelpl B BOJHBIX pacTBOpax HEOPraHUYECKUX

COeIUHEHNN

1.6

ChopMHpPOBAaHHOCT, ~ yMEHHS  KJIacCHUHUIIUPOBATH

XUMHUYCCKUE PpPCAKIMKW II0 Pa3IMUYHBIM IIpHU3HAKaM




1.7

(YUCITy U COCTABY PEarupyroIiuX BEIIECTB, TSIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEH OKWCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEaKIMH,  y4acTHIO

KaTauus3aTopa)

CdopMUpoOBaHHOCTh YMEHHM COCTABJIATH YpaBHEHUS
peakuMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKIHWii HOHHOTO OOMEHa, YUYUTHIBAS

YCJ10BUs, ITPHU KOTOPLIX 3TU PCAKIIUU UAYT JO0 KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHMU MPOBOJIUTH PEAKIIHH,
MOATBEPKIAIOIIUE KAYECTBEHHBIM COCTAB pPa3IU4HbIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTH
OKHCIIUTEIBLHO-BOCCTAHOBUTEILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS JJEKTPOHHOrO OanaHca
ATUX peakIui

CdopMupoBaHHOCTH YMEHUI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIUh OT Pa3InYHBIX

¢dakTopoB

CdopMUpOBaHHOCTh YMEHUH OOBACHATH XapakTep
CMEIIEHNS XMMHUYECKOIO pPaBHOBECHUS B 3aBUCHMOCTH

oT BHemrHero Bo3aeiictBus (mpunnui Jlelllarense)

061.[[8.5{ U HCOPTraHUYCCKAAXUMUS

2.1

CdopMUpOBaHHOCTh YMEHUH PaCKpBIBATH CMBICI
Ilepuonuueckoro 3akonHa J[.M. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMaTU3UPYIOIYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUYECKYIO (YHKIIUU

2.2

CdopmMupoBaHHOCTD YMEHUI XapakTepu30BaTh
AIEKTPOHHOE CTpOEHHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XUMHYECKHUX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3Ysl  TOHATHS ~ «S-, p-,  d-dJIEKTPOHHBIC
opOuTamm», «PHEPTETHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHX
AJIEMEHTOB U UX COSAWHEHUH M0 MEPUOJaM U TPYIIIaM
Ilepuoauyueckoil CUCTEMBbl XHUMHYECKHUX 3JEMEHTOB

J.. MenneneeBa
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ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepH30BaTh
(onuceIBaTh) o0mmue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBS3U
MEXJly HEOPraHWYECKMMH BELIECTBAMU C I1OMOILBIO

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN
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CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBy K  OINpenenéHHOMY Kiaccy  (rpymie)
COCJMHEHUH (MPOCThIC BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJIIbI, = OCHOBAaHHWS,  KHCJIOTHI,

amM(pOTEepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUU HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBJi€HUs (HOpMyI
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  PEaKIHi,
cucremaruueckyro  Homenkiarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHblii Tra3, YIJeKHCIbId ra3, aMMHAaK,
raiéHasl U3BeCTb, HeTaléHas U3BECTh, ITUThEBasl COJa,
MUPUT U APYTHUE)

ChopMupoBaHHOCT, ~ YMEHMH  XapakTepHU30BaThb
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBa
HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOJATBEP)KJIaTh CYIIECTBOBAHUE TI'€HETUYECKOW CBSA3H
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C ITOMOIBIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINN

ChopmupoBaHHOCTE ~ yMEHHH  IUIAHUPOBATh U
BBITTOJTHATh XUMHUYECKHH ADKCIIEPUMEHT (pasiioKeHHe
NEpOKCHIa BOJOPOJAa B IMPHUCYTCTBUHU KaTajau3aropa,
OTIpeieIeHne Cpe/ibl pAaCTBOPOB BEIIECTB C TOMOIIBIO
YHHUBEPCATHHOTO HHIUKATOPA, BIMSHUE PAa3IUIHBIX
(GakTOpOB HAa CKOPOCTh XHMHYECKOH peaKIuw,
peaKkIMy MOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKIMy Ha
cynb(har-, kapOOHAT- M XJOPUA-aHUOHBI, HA KATHOH
AMMOHHSI, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad II0
temaMm «Metaie» 1 «HemeTamisl») B COOTBETCTBHU
C IIpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHUN

C BeIIeCTBAaMH M JIabOpaTOPHBIM 000pPYIOBAHUEM;




2.8

MPEACTABISThH pe3yIbTaThl XUMHUYECKOTO
9KCIepUMeHTa B  (GopMe  3alMuCH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakiuii u  ¢GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB

ChopMHPOBAaHHOCTh YMEHHUH COOJIOaTh IpaBHIIA
M0JIb30BaHMs XUMHUYECKON MOCYION U JIaOOpaTOPHBIM
obopysoBaHueM, a TakkKe MpaBuiIa OOpamieHus ¢
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKLIUSAMU 110

BBITIOJTHCHHU IO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHUYECKHE  TPOIECChl, JieXallhue B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHS]  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKxKe c(hOpMUPOBAHHOCTH
npecTaBieHuid 00 OOIUX HayyHbIX NPHUHIUIAX U
HKOJIOTHYECKUX npobiemax XUMHYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuéThl

ChopMUpOBaHHOCTh TPEJICTABIEHUH O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poauM XMMHMM B TIO3HAHHMM SBJIEHUM NPHUPOIBI, B
(OpMUPOBAHNUN MBIIIEHUS U KYJIbTYpHI JINYHOCTH, €€
(YHKIMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOW s
pemiCHUA MPAKTUYCCKUX 3aJad U OKOJOTMYCCKH
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON cpene

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKHU
AHAIN3UPOBATH XUMHYECKYIO UHpOpMaLHIO,
MOJIyYa€Myl0 M3 pa3HbIX HCTOYHUKOB (cpeacTBa

MaccoBOW KOMMYHHKAINH, ceTb IHTepHEeT u ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOMIOIATh TMpaBUia
9KOJIOTHYECKH TIeJIECO00Pa3HOTO TIOBEICHUS B OBITY H
TPYJIOBON NEATENBHOCTH B IENSIX COXPAHEHHS CBOETO

3I0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh OMNACHOCTH BO3ACUCTBUS Ha JKHBBIC
OpTraHHU3MbI Ol'IpeI[eJ'IéHHI)IX BC€IICCTB, ITOHUMAasi CMbICJI

nokazatenst [1JIK, mosicHATh Ha mpuMepax CrocoObl




YMCHBIICHUA W TPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3JECHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

ChopMupoBaHHOCTH YMEHHIA MTPOBOJIUTH BHIYUCICHUS
C HCHOJb30BAaHUEM IIOHATHS  «MaccoBas  J10Jid
BEIIeCTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaKiuu BEIIeCTB, TEIIOBOro 3(ddexra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaccChl BEUIECTB,

MNpeBpalICHUA U COXPAaHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUS

1

TeopeTnuecKkneoCHOBBIOPIaHUUECKONXUMUN

1.1

1.2

1.3

IIpenmer opraHmyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYCHHUE B
MOJIyYeHUM HOBBIX BEILIECTB M MarepuaioB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHHS

CtpyktypHble (QOpMYNbl OpraHMYECKHX BeIIecTB. [omomorusi, H30Mepus.
XuMHUecKasi CBA3b B OPraHUYECKUX COEIMHEHUSX — OJUHAPHBIE U KpaTHBIE
cBs3u. [IpencraBienne o KiaccuPpUKATUIOPTaHNICCKUXBEIIISCTB

Homenknarypa opraHu4eckux COEAMHEHUH (CHUCTeMaTudecKas) U TpUBUAJIbHbBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psia. MeTaH u 3TaH — npocTeime
NPEJICTaBUTENIN aJIKaHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AnKeHbI: cocTaB U CTPOCHUC, TOMOJIOTHYECKUM pAA. OTUjIeH " MMPOMNMUJIICH —
HpOCTGfIH.IPIC IMPEACTAaBUTCIIN AJIKCHOB: (bI/I3I/I‘-IeCKI/Ie U XHMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTalWM, OKHCICHHA H

HOHI/IMepI/I3aHI/II/I), MMOJIYUYCHUEC U TPUMCHCHUC
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Ankamuensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOIiCcTBa (peakuus MOJMMEPHU3ALHHN).

HOJ'IyLICHI/ICCI/IHTCTI/I‘-IeCKOF OKaydyKa 1 PC3UHbI
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AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKHM psia. AUETHiIeH —
OPOCTEHIIMK TPEACTaBUTENh AaJIKMHOB: COCTaB, CTpOEHHE, (u3nyYeckue u
XUMHYECKHE CBOMCTBA (peaKkluu TUIPUPOBAHMUS, FAIOTEHUPOBAHUS, THIpATAlIUH,

TOpEeHUs), MOJIyueHUEe U MPUMEHEHNE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKME M XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), IOJyYeHHE U MpuMeHeHue. Tomyou:
cocTaB, CTpoeHue, (uU3MYecKue M XHMHUYECKHE CBOicTBa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBaHUs), IOJyYEHUE U IpUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTmueckas CBA3b MEXKIY YIVIEBOAOPOAAMH, NPUHAAIECKAIIUMU K

Pa3InuYHBIM KJ1acCaM

2.6

[IpupoaHbIe UCTOYHUKH YTIAEBOAOPOAOB. [IprpoaHbIii Ta3 U MOMyTHBIC HEPTIHBIE




3.1

ra3sl. Hedtp u e€ mpoucxoxnenue. Criocodbl nepepaboTKu HEPTHU: TEperoHkKa,
KPEKUHT (TEPMUYECKUN, KaTaIUTHYECKui), muponus. lIpomykTsl mepepaboTku
He(TH, UX INPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHblifyronp u

MPOIYKThIEronepepadoTKu
KucnopoconepxanmeoprannyecKuecoe JuHEHUS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TaHOMI: CTpOeHUE, HU3HUECKUE
u XUMHUECKHE CBOMCTBA (peakiuu c AKTUBHBIMH MeTajlJaMH,
rajJjioreHOBOJIOPOJIaMy, TOpEHHUE), MpUMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. [lelicCTBME MeTaHOJa W 3TAaHOJIa Ha OPraHu3M YeJIOBEKa.
MHOT0aTOMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTPOCHUE, (DU3UIECKUE U
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE CO  IIETOYHBIMH  METaJIaMU,
KadecTBEHHAS peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHI/ISM‘ICHOBCKa. HpI/IMeHeHI/ICFHI/IHepI/IHa W 3THUJICHTJIMKOJIA

3.2

®DeHoM:  CTpOeHUE MOJICKYNbI, (U3MYeCKHe ¥  XHMHYSCKHE CBOWMCTBA.

ToxcuunoctbdeHnona. [Ipumenenuedenomna

3.3

3.4

3.5

3.6

Anpaeruapl 1 KeTOHbl. DOpMaIbIeryl, aleTaabIeTHa: CTpoeHue, (GU3NIECKUue 1
XUMUYECKHE CBOMCTBA (PEAKIMHM OKHUCICHUS M BOCCTAHOBJICHHS, KaYECTBECHHBIC

peakuun), noxy4eHrue u NpuMeHeHue

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KHMCIOTHL. MypaBbHHAs M YKCyCHas
KHUCJIOTBI: CTpOEHHE, PU3NYECKUE U XMMHUECKHE CBOMCTBA (CBOICTBa, 00IIMe JUIs
Kjlacca KHMCIIOT, peakuusi JTepuduKalnuu), TMOJy4eHHEe | IPUMEHEHHE.
CreapuHOBas M OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblla KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHE

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3¢upoB. Kupsr. I'maponus KHUPOB. [IpumeHeHnexupoB.

buonornueckasposibxXupoB

VYrneBoabl: cocTa, KiaccupuKalus YriaeBoaoB (MOHO-, M- U TOJUCAXapHUabl).
['moko3a — mpocTedmuii MOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢du3nueckrue U XMMUYECKHUe CBOMcTBa (B3aumo/eiicteue ¢ ruapokcuiom meau(1l),
OKHCIICHME aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpUMEHEHHue, OuoyiorhyecKas
posb. @otocunTe3. OpykTo3a Kak U3oMep roKko3bl. Kpaxman u nemnono3a Kak
npupoaHbie nonaumepbl. CTpoeHHEe Kpaxmala M LeJUIroNo3bl. Pusndeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHS C HOI0M)

A30TCcozepKalMeOopraHnYeCKUECOECTUHEHUS

4.1

AMHUHOKHCIIOTHI KaK aM(oOTepHbIe OpraHnveckue coequHeHus. Pu3nueckue u

XUMHUYECKHE CBOIiCTBa AMUHOKHCIIOT (Ha npuMepe TJIMLKHA).




4.2

Bbuosornueckoe3znaueHneaMUHOKHUCIIOT. [lennTranl

benkn kak npUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OelKoB. XHUMHYECKHECBOWCTBAOECIKOB:

THJIPOJIN3, JCHATYpalts, Ka4ueCTBCHHbICPEaKIIMNHAOCTKH

BricokoMoneKysspHbIECOEIMHEHUS

5.1

5.2

OCHOBHbBIE TIOHSITUSL XUMHU BBICOKOMOJICKYJIIPHBIX COEIMHEHHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYIspHas
Mmacca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEKYIIPHBIXCOSTMHEHHIH —

MnoJIMMEpur3aluAa 1 NOJUKOHACHCAI A

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ o0pa3uamMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,

Kay4yKOB. HOJIy‘-IGHI/IGCI/IHTCTI/I‘ICCKOFOKay'-IyKa N PC3UHBL

11 KVIACC

Kon
1

IIpoBepsieMbliidIeMeHTCOMEPKAHUS

TeopeTnyecKkneoCHOBBIXUMHUH

1.1

1.2

1.3

XuMHYeckuil 31eMeHT. AToM. Slipo aToMa, W30TOMbl. DJIEKTPOHHAs 000JIOUKA.
DHEpPreTUYeCcKrue YpOBHH, MOTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DTIEMEHTHI.
OCOoOeHHOCTH paclpesielieHus] IEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JEMEHTOB

MEPBLIX IleTL»IpéX Nepruoaos. 3J'IeKTpOHHa$[KOH(I)I/II‘ypaI_[I/IHaTOMOB

Ilepuoanueckuii 3akoH U Ilepuoauueckas cucrema XuMU4YeCKuX 3seMmeHToB [1.1.
MenneneeBa. CBsA3p mnepuoguveckoro 3akoHa u Ilepuogumyeckoil cucCTeMbl
xuMuueckux anemeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHYECKUX DSJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM M TEPUOAAM.

3Ha‘IeHI/IeHepI/IO)II/I‘—IeCKOI‘OSaKOHa B pa3BUTHUHMHAYKHN

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XMMHYECKOM  CBA3M
(koBasieHTHasi HEMOJISIpHAsT W TIOJsIpHAs, HWOHHAs, MeTauinyeckas). VoHBI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKON CBS3U

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHascsssb

1.4

BanenTtHoCTh. DnekTpooTpuLiaTeNbHOCTh. CTENEHbOKUCIIEHUS

1.5

BemectBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTBA. THUIBI KPUCTALUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWMCTBA
BEUICCTB OT TUNA KPUCTAUIMYECKOW peméTku. [loHsATHEe O [QucnepcHbIX

cucremax. McrumHHBIE H KOJIJIOUAHBICPACTBOPEI. MaCCOBaSI,I[OJ'IﬂBeH_IeCTBa B




1.6

1.7

pactBope
Knaccudukanmst HeopraHu4ecKux coeuHeHn. HoMeHKaTypa HeopraHu4ecKux
BCIIIECTB
Xumuyeckas peaxkuus. Knaccudukanus XUMHYECKHUX peaxkuuii B
HEOPTraHWYECKOM M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,

3aKOH COXPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECCKHUX PECAKIIHUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecue. DakKTOphl, BIHSIONIME Ha

COCTOsIHAE XUMHU4YeCcKoro papHoBecus. | IpunnuntlelllaTense

1.10

2.1

2.2

SHCKTpOJ'H/ITI/I‘leCKaSI Jucconuanms. CunpHble U cia0Oble QJICKTPOJIUTHI. Cpezla
BOOHBIX PacTBOPOB BCIICCTB: Kuciaasi, HeﬁTpaanaﬂ, mejaI049Hasd.

PeaknunnonnoroooMeHa
OKHCITUTENIEHO-BOCCTAaHOBHTEITLHBICPCAKITUT
Heoprannueckasxumus

Hewmeramnsl. Ilonoxenne HemeramioB B Ilepuonnueckoi cucteMe XMMHUYECKHX
anementoB .M. MenneneeBa u OCOOCHHOCTH CTPOCHHsI aTOMOB. Du3nyeckue
CBOWCTBA HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMepe KUCI0po/a, Cepbl,
docdopa u yriaepona)

XUMHUECKHE CBONCTBA BaKHEHIIMX HEMETaUIOB (TaJloT€HOB, Cephl, a30Ta,
docthopa, yrimepoga U KpeMHHUs) M HUX  COEIUMHEHHUH  (OKCHJIOB,
KHCJIOPOACOAEPKAILUX KHCJIIOT, BOJIOPOJHBIX COETUHEHMUI).

[IprumeHeHneBaKHENIIIMXHEMETAIIIIOB U UXCOEIUHEHHI
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Meramnsl. Ilonoxenune MerauioB B Ilepuonnueckoil cHCTeMe€ XHMHYECKHX
anemenToB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOSHMSI SIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue ¢uszndyeckue cBoiictBa MeTayuioB. CIlaBBIMETALIOB.

DIIEKTPOXUMUYECKUNUPSATHATPSKEHUMETAIIIOB
XUMHUYECKHUE CBOMCTBA BAXHEHIIMX METANIOB (HATpUM, Kaluid, KaJbLIHM,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIb) M HX coeaumHeHuil. OOmme

CrocoObl OTy4YeHUs! MeTaJuIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'eneTmueckas CBA3b HEOPTraHNYCCKUX BCHICCTB, MMPUHAIIICKAIINX K Pa3JInYHbIM

Kj1acCaM

XUMHS U KU3Hb

3.1

Ponp xuMum B oOecmeyeHWH HSKOJIOTMYECKOW, IHEPreTHYECKOW | THINEBON
6G3OHaCHOCTI/I, pa3BUTHN MCOUIINHBI. ITonsarue (0]

HAayYHBIXMCTOJAXTTO3HAHUABCIICCTB U XI/IMI/I‘-IGCKI/IXpeaKL[I/Iﬁ

3.2

[IpencraBnenns 06 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOIyYeHHS
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BOKHEMIIMX BeELIECTB. YeIO0BEK B MUpE BEIIECTB M MATEPUAJIOB: Ba)KHEHILINE
CTPOMUTEIbHBIE MaTEpUalIbl, KOHCTPYKLHOHHBIE MATEpHaNbl, KpPACKH, CTEKIIO,
KepamMuKa, MaTepualbl ISl HJIEKTPOHUKH, HAHOMATEpHaJbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OpEHUS

XuMHUsT W 300pOBbE YEJIOBEKA: MpaBUjia MCIOJIb30BaHUSA JIEKAPCTBEHHBIX

Ipernaparos, IpaBujia 0€30IaCHOr0 MCIT0IL30BaHUS npenaparon OBITOBOM XHMHH

B IOBCEHEBHOMN KU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






