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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaAaHWN K pe3yibTaTaM OCBOCHHS (eaepanbHOil 00pa30oBaTEIHLHOM
nporpaMMmel cpeanero odmiero oopazosanus (OOIT COO), npeacrasnenubix B DegepaabHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konnenmuu npemnogaBanus
y4eOHOTO npeamMera « XuMush» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit deneparum,
peanu3ylonmMx OCHOBHbIE OOpa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX [OJIOKEHUHN
«Crtparerun pazButus BocnuTanusi B Poccuiickoir deaepanun Ha niepuon 10 2025 roxa»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OINPEIACICHHUIO OOIIeH
CTpaTeruu OOY4YeHHMs, BOCIHUTAHUS W Pa3BUTUA OOYYaIOIMUXCS CPEACTBaMH y4eOHOro
npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTYaJbHbIC
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IMI€NieH, COJEpIKaHUs, Pe3yIbTaToOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IMOJy4aeMO€ BBITYCKHUKAMU 00Ie00pa3oBaTenbHOM
OpraHu3alluu, SBJISIETCA HEOThEMJIEMOM 4YacThl0o HUX o0Opa3zoBaHHOCTU. OHO CIYXHUT
3aBEPIIAIOIIUM 3TAllOM peaiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHUMHYECKOro 0o0pa3oBaHUs. OJTHU ILIEHHOCTH
KacaroTCs MMO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJIoBeKa, a TaKXKEe HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO M
npupoaHoi cpene. Peanusyercs xumuueckoe oOpa3oBaHuE OOYYarOIIUXCS Ha YpOBHE
CpeaHero oo0I1ero oopa3zoBaHus CpPeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJICPKAHUE U
MOCTPOEHUE KOTOPOTO OIPEACNICHbI B MpOTrpaMMe MO XUMHUU C YUETOM CHEIU(UKN HAYKH
XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIBHON JKM3HU OOIIECTBA, a TAK¥KE C
y4ETOM OOIIUX 11eJIE U MPUHIIUIIOB, XapaKTePU3yIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oomiero oopasoanus B Poccuiickoit @eaepariuu.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYI0 POJIb B COBPEMEHHOM
IIMBWJIN3AINH, B CO3JaHUN HOBOM 0a3bl MaTepuaIbHOU KyJIbTypbl. OHA BHOCHT CBOM BKJIAJ B
dbopMHpOBaHHE PAlMOHATHHOTO HAYYHOTO MBINUICHUS, B CO3JaHHE IICJIOCTHOTO
MpEJCTaBICHUs] 00 OKPY’KAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YeJIOBEKa, KOTOPOE
dhopmMupyeTcsi B XMMUHU Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETro MUPa,
OCO3HaHHMSI B3aMMOCBSA3M MEXKIY CTPOCHHUEM BELIECTB, UX CBOHNCTBAMU U BO3MOKHBIMH
00JacTsIMU TPUMEHEHU .

TecHo B3auMOJEHCTBYSI C JPyTMMH €CTECTBEHHBIMH HayKamMH, XHUMHS cCTaja
HEOThEMJIEMOM YaCThbI0 MUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCJIOBUEM YCIEIIHOTO TpyJa U
KU3HU KKJI0T0 wieHa oomectsa. CoBpeMeHHass XUMHUS KaK HayKa co3ujlaTebHas, Kak HayKa
BBICOKHX TEXHOJIOTHI HAPABJICHA HAa PEIICHHE TII00ATBHBIX TIPOOJIEM YCTOWYUBOTO PA3BUTHS
YEeJIOBEYECTBA — CBHIPbEBOM, PHEPreTHUECKOM, MUIIEBOM, IKOJIOTHYECKOW 0€30MacHOCTH U
OXpaHbl 310POBbSI.



B cootBercTBUM C OOIIMMU IENAMHU M MPUHIUIAMH CPEAHEro OOIIero o0pa3oBaHUS
cogepxkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJTOTOBKY OOydYaroumxcs,
HEO0OXOIUMYIO UM JIJIs1 BHIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEIIHOTO BKIIOYSHUS
B JKM3Hb COIMYMa, MPOJOJDKCHHMSI OOpa30BaHMUS B PA3IMYHBIX OOJACTAX, HE CBS3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTapisomuMHi TIpeaMeTa «XUMHUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO0m@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUEHUEM 3HAaHWM M3 OO0IIel XMMHUHU) U OpraHuueckod xumuu. GopMupoBaHUE TaHHOU
CUCTEMbI 3HAaHUH NPU U3YUEHUH NPeaMeTa 00eCeYnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOr000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepkaHuss KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHn4ecKas XuMus» COpMHUpPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO
MO/IX0/a K M3YYECHHIO Y4eOHOro marepuaia U 00yClIOBIE€HA UCTOPUYECKH O0OOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHH4eCKON
XUMHH BELIECTBA pPACCMATpUBAIOTCI HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUM, a TaKKE€ Ha YPOBHE CTEPEOXMMHYECKHMX H IIIEKTPOHHBIX
MIPEACTABICHUI O CTpoeHUU BellecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BEIeCTBaxX Jar0TCs
B Pa3BUTHUU — OT YTIIEBOAOPO/IOB JI0 CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeIMHEHUI. B Kypce
OpPraHUYECKOM XMMUU MOJIYYaloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIETO
oOpa30BaHMsl NIEPBOHAYAIbHBIE MTPEICTABICHUS O XUMUYECKON CBS3H, KJIAaCCU(PUKAITMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHs, O XUMHUYECKON
peaKkuuu.

[Tox HOBBIM YIJIOM 3p€HHUS B IpeaMeTe «XHUMHUsD 0a30BOrO YPOBHS pacCMaTpUBAETCS
M3YYECHHBIII Ha YypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs TEOPETHMUECKUH MaTepual U
(akTOJIOrHYECKUE CBEJICHUS O BEILIECTBAX U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmass v HeopraHuyeckas XUMHs» OOyYAIOMIMMCS MPEAOCTABIACTCS BO3MOXKHOCTD
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX
MO3ULIUNA, TIIyOKe TMOHATh HUCTOPUYECKOE HU3MEHEHHE (YHKIUH 3TOro 3aKoHa — OT
00001I1aroIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucteMa 3HaHUN 0 BAOXKHEUIIIMX BEIIECTBAX, KX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHUHU, a TAaKK€ O XMMHUYECKMX PEaKUUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpOTEeKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COEPKAHUS, UMEIOIITUMHU
KyJbTYPOJOTHUYECKHM U TPUKIAJAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHUIO
B3aMMOCBSI3M XMMHMM C JPYTMMH HayKamH, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOU M
MPAKTUUYECKON NIEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K MPOIIECCY
TBOpYECTBA B 00JIACTH TEOPHUH U MPAKTUUECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHCS B OOLIECTBEHHO U TMYHOCTHO 3HAYUMBIX IIPOOIIeMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATH HH(POPMAIUIO U IPUMEHSATH €€ IS MOTIOTHEHMsI 3HAHUH, PEeIlIeHUs
MHTEJJIEKTYAJIBHBIX U OKCIIEPUMEHTAJIBHBIX CCIIE0BATENbCKUX 3a1a4. B nienom conepxanue
y4eOHOTO0 npeaMeTa « XMMHUsD TaHHOTO YPOBHS U3yU€HHUsI OPUEHTUPOBAHO Ha (hopMuUpoBaHUe



y 00ydYaronmxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TTOHUMaHUS (PHIOCOPCKUX HUJEH, TaKUX
KaK: MaTepUabHOE €JUHCTBO HEOPTAHMYECKOTO M OPTaHUYECKOTO0 MUPA, O0YCIOBIECHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHUM MyTEM
HKCIIEPUMEHTa W PEIICHUS MPOTHUBOPEYUN MEXKIAYy HOBBIMH (aKkTaMU M TEOPETHUYECKUMHU
MPEANMOCHUTKAMHU, OCO3HAHUE POJM XUMHH B PEIICHUH SKOJOTUYECKHX MPOOJeM, a TaKkKe
mpo0seM cOepexeHUsT IHEPTETUUCCKUX PECYypPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTUU U
MaTepHAaJIOB.

B mnnane peimieHus 3ajad BOCHUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYYArOIIUXCS
NPUHATHIE MPOTPaMMOM MO XUMHUHU MOAXOJAbl K OMPEACNICHUIO COJACPKAHUS U MOCTPOCHHUS
mpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHWE YHUBEPCANBHBIX YUCOHBIX JCHCTBUH,
UMEIOIMMX 0a30BOC 3HAYCHHE IS PA3IMYHBIX BHUIIOB JCSITCIBHOCTH: PEIICHHS IMPOoOJIeM,
MOMCKa, aHalM3a U 00paboTKM HMHPOpPMAIMM, HEOOXOIUMBIX MJIs MPUOOPETEHUS OIbITa
MPaKTUYECKOM U MCCIIEIOBATEIbCKON JESATENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B
MMO3HAHUW XUMUH.

B mpakTuke npemnogaBaHus XMMHAH KaK Ha YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHMs, TaK
W Ha YpOBHE CpemHero oO0mero oOpa3oBaHWS, NPHU OINPEACICHUH CONEPKaTeIbHON
XapaKTEPUCTUKHU II€JIeH M3Y4YEHUs MpeIMeTa HaIpaBJICHUEM NEPBOCTEIICHHOW 3HAYMMOCTH
TPAJAUIIMOHHO TpU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM HaykKu Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JCATEIHHOCTA YEIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pEHMUS TAKOM MOAXOHA K
OTIPEICTICHUIO TeJIeH U3ydeHUsI IPeIMETa SBISETCS BIIOJIHE ONPAaBIaHHbIM.

CoryacHO TaHHOW TOYKE 3pEHHUS TJIABHBIMH LIETISIMU U3YUYEHUS MpeaMera « XUMUs) Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISIOTCS:

e (dopMuUpPOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEWIEW COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOH JIe)KAT KITIOYEBHIC MTOHATHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHUE SI3bIKa HAyKHU, YCBOCHHUE W
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHuE K pa3BUTHE MPEACTABICHUH O HAYYHBIX METO/IaX ITO3HAHKS BEIIECTB U
XUMUYCCKUX PEAKINi, HEOOXOAMMBIX JIJIsI IPHOOPETCHHS YMEHU OPUEHTUPOBATHLCS B
MUpPE BEIIECTB U XUMUYECKHX SIBICHUH, UMEIONUX MECTO B IPUPOJIE, B MPAKTUUECKOU
U TIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH M CIOCOOOB JEATEIHLHOCTH, CBS3aHHBIX C HAOJIOJACHHEM U
OOBSCHCHHEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOIOACHUEM IPaBHJI OE30MacHOTO
oOpallieHHsI ¢ BEIESCTBAMM.

Hapsiny ¢ atim, copeprkaTenbHast XapaKTepUCTHKA IIeJIeH U 3a/1a4 U3yYCHUS peIMeTa B
mporpaMMme 10 XUMHUHW YTOYHEHAa M CKOPPEKTUPOBaHAa B COOTBETCTBHH C HOBBIMHU
IPUOPUTETAMU B CUCTEME CpeAHEro oduero oopazopanusi. CeroHs B MpenojaaBaHuu XUMHUH
B OOJIbLIEH CTENEHU OTHAETCSA MPEANOYTEHUE NPAKTUYECKON KOMIIOHEHTE COJIepKaHUs
oOydeHusi, OPHUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHKAa 0011e00pa3oBaTeNbHOM
OpraHU3aIiH, BJIAICIONIETO HE HAOOPOM 3HaHUH, a HYHKIIMOHATHHOU TPaMOTHOCTBIO, TO €CTh



Croco0aMu M yMEHHUSIMH aKTUBHOTO MOJTYYEeHHS 3HAHUW U IPUMEHEHUS X B PeaIbHOM )KU3HU
JUIS peIlIeHuUs] TPAKTHUECKUX 3ajad.

B cBsf3m ¢ 3THM Tpu HW3yYeHUHM TpenMeTa «XUMEsS» JTOMUHHUPYIOIIee 3HAYCHHE
pUOOPETAIOT TAKUE MU U 33/1a49H, KaK:

amanrtanus OOydyarolmuxcs K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE WHTEIUIEKTYadbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIHLHOMY TIPUHATHIO TPAaMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHrne y OOYYaAIONIUXCS KIIFOUEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIHIA),
UMEIOINX YHHMBEPCATbHOE 3HAYCHHME I PAa3IMYHBIX BHUIOB JESATEIBHOCTH: PEIICHUs
npo0JseM, MOUCKa, aHanu3a U o0pabOTKH MH(OpMALMU, HEOOXOOUMBIX I IPUOOPETEHHUS
OTbITa JAEATEIbHOCTH, KOTOpasl 3aHMMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIEHKM C TIO3UIMH 3KOJOrM4yeckod O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TMO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyaJlbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00YYArOIINXCS: CTOCOOHOCTH CAMOCTOSATENBHO IPUOOPETATh HOBBIE 3HAHUS 110
XUMHU B COOTBETCTBUU C JKU3HEHHBIMH HOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU JJI NMOMCKAa M aHaiu3a y4yeOHON M Hay4HO-TOIYJISIPHOU
uH(POPMAIIU XUMAYECKOTO COACPKAHMS,

dopMupoBaHne © pa3BUTHE y OOYYAIOUIUXCS AacCCOIUATHBHOTO W JIOTUYECKOTO
MBIIUICHUS, HAOMIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMMBI, B YaCTHOCTH, IPY IUIAHUPOBAHUU U TIPOBEACHUHN XMMHUECKOTIO HKCIIEPUMEHTA;

BOCIHMTAaHUE y OO0ydYaromuxcsi yOeXIEHHOCTH B T'YMaHHCTHYECKOW HaIpPaBIEHHOCTU
XUMHHA, €€ BaXXHOM POJIM B PEHICHUH TJIOOATbHBIX MPOOJEeM  palMOHATHHOTO
MPUPOIOTIONB30BAHUS, TIOTIOTHEHUS YHEPTeTUYECKUX PECYPCOB M COXPAHEHHUsS MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpEeKHOr0 OTHOILIEHUS K MPHUPOJE U CBOEMY
3I0POBBIO, @ TaKXe MPHOOPETEHHUsI OMbITa MHCIOJB30BAHUS IOJYYEHHBIX 3HAHUW MJis
MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYaIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM 11aHe cpegHero o61ero oopa3oBaHus MpeaMeT « XUMUs» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB IpeaMeTHON 00acT «EcTecTBeHHO-HAYYHBIE PEAMETHD.

Oo011ee ynco 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro
oOmero odpa3oBanus, coctaBiser 68 gacos: B 10 kmacce — 34 yaca (1 gac B Henento), B 11
Kiacce — 34 gaca (1 gac B Heeto).



COILEPKXAHUE OBYYEHUASA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHnyeCKON XUMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUECHHE B MIOJyYECHHH
HOBBIX BEILECTB M MATEpHANOB. Teopus CTPOCHHUS OPraHUYECKHX coeauHeHuil A. M.
bytnepoBa, €€ ocHoBHble mMosoxkeHUs1. CTpyKTypHbIE (OPMYJIbl OPraHUYECKUX BELIECTB.
['omonorusi, n3omepus. XUMHUYECKasi CBSI3b B OPTraHMYECKUX COECIUHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o KiIacCUPUKAUMU OpraHUYEcKHX BewlecTB. HomeHnknarypa
OpPraHUYECKUX COEIUHEHHM (cucTeMaTudecKas) M TpUBHUAJIbHbIE Ha3BaHUS Ba)KHEHIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKcnepruMeHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBPALCHUI: 03HAKOMJIEHUE C
oOpa3laMy OpraHuYeCKHX BEIECTB U MaTEpUAIAMH HAa UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOJIIOJIEHUE U ONHUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBpPALICHUIO OPraHMYEeCKUX BELIECTB IpPH HarpeBaHuM (IU1aBieHHE, OOyTJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKHM psAd. MeTaH W 3TaH — NpOCTEUIINe
MPEJICTABUTENN AJKAHOB: (PU3NYECKHME M XMMHUYECKHE CBOMCTBa (peakUuu 3aMelIeHMs U
TOpEeHMs), HaX0XKJIeHUE B IPUPO/JIE, MOTyUeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKUH PsAZl. DTUIIEH U NPOIHWIIEH — IPOCTEUIIINE
MPEJICTABUTENN AJIKEHOB: (DU3MYECKHME M XUMHUYECKHUE CBOMCTBA (pEaKUuu THAPUPOBAHUS,
rajJlor€HUPOBaHNUs, TUAPATALIMU, OKUCIECHUS U MOJIMMEPHU3aLnH ), TOJIyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyrtaaueH-1,3: cTpoeHne, BaXXKHEHIIINE XUMUYECKHIE
CBOMCTBA (peakuus nojuMepusanum). [lonyyenne CHHTETHYECKOT0O KayuyKa H PE3HUHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHI psl. AILETHIEH —
MPOCTEUILIMN TMPEICTABUTENh AJKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE M XHUMHYECKUE
CBOMCTBA (pEaKkLMK THIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALIMH, TOPEHMS ), IOJTyYEHHUE U
IIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (puznueckue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHUS), MTOJyYEeHUE U PUMEHEHUE. T0ayon: cocmas, cmpoeHue,
Qusuyeckue u Xxumuyeckue ceolcmea (peakyuu 2an02eHupo8anus U HUMpo8aHus), noiydenue
u npumenenue. TOKCUMYHOCTH apeHOB. ['eHeTHMUecKas CBs3b MEXAY YIVIEBOJOPOJAMH,
MPUHAAJIEKANTMME K Pa3IUYHbIM KJIACCaM.

[IpupoHbie UICTOYHUKHU YTIAEBOAOPOI0B. [IprpoHbIii ra3 u NomyTHbIE HEPTSIHBIE ra3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl TmepepabOTKH HePTHU: MEperoHka, KPEeKUHT
(TepMUYECKHii, KaTaTUTUYECKU ), muponun3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHUE
B IPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yroib U MPOIYKTHI €r0 MepepadOTKH.



DKCIEepUMEHTaIbHBIE METO/Ibl U3YUCHHS BELIECTB U UX MPEBPAILCHUI: 03HAKOMJIEHUE C
oOpasllaMm TUTaCTMAacC, Kay4yKoB U pe3uHbl, Koiekiuu «Hedbtb» u  «Yromby,
MOJICTITMPOBAHUE MOJIEKYJI  yIJIEBOAOPOJOB U  TaJOr€HONPOU3BOAHBIX, IPOBEIACHUE
IPaKTUYECKON pabOThI: OTyUYEeHHUE STUIICHA U U3yYCHHUE €TI0 CBOMCTB.

Pacuérnrie 3agayn.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakluu (Macchl, 00ObEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIU MPOAYKTA PEaKlUU MO M3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIINH).

Kucaopoacoaepxkaimme opranudeckne coeJHHEHUs

[IpenenpHble OJHOATOMHBIE CIUPTHL. METaHOM M ITAHON: CTpOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (PEAKIIMU C AKTUBHBIMU METaJJIaMH, TAJIOT€HOBOJOPOAaMH, TOPEHHUE),
npuMeHeHue. BogopoaHble CBS3M MEXAYy MOJEKyJIaMu CHUPTOB. JlelicTBHE MeTaHoJa U
ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTUJIEHTJIMKOIb WU TIUUEPUH: CTPOCHHUE, (PU3UYECKHE H
XUMHUYECKUE CBOMCTBA (B3aUMO/ICHCTBHUE CO IIEJTOUYHBIMU METAJIIAMU, KAUECTBEHHAS pEaKIUs
Ha MHOTOAaTOMHBIE ciUpThl). [leficTBUe Ha opranus3M 4yenoBeka. [IpumeHeHue rivuepuHa u
ATUIICHTJINKOJIS.

@DeHOoI: CTPOCHHE MOJEKYJIbl, (U3NYECKMe M XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
¢enona. [Ipumenenue enona.

Anpaerunbpl U kemownvl. POpMaNbIETHA, alUETAIBIACTHA: CTPOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaKLMM OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbIC pEaKkLuu),
MOJIyYEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE NIpe/IebHbIE KAPOOHOBbIE KUCIOTHI. MypaBbuHas U YKCYCHasi KUCJIOTHI:
CTpoeHue, (pU3MYEeCKMe U XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOmIME ISl Kjiacca KHUCIHOT,
peakuus dTepuuKanru), morydeHue u npuMenenne. CTeapruHoOBasi U OJIEMHOBASI KUCIOTHI
KaK TPEJICTABUTENN BBICIIUX KAapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnble 3GUpbI KaK IPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX 3(PUPOB.
AKupsl. 'nagponus xupos. [Ipumenenne xxupoB. buonornueckas poJib )KUPOB.

VYrieBoasl: cocTaB, Kjaaccuukarus yrieBoJaoB (MOHO-, TU- U MIoJiucaxapu/nl). ['moko3a
— MIPOCTEH NI MOHOCAaXapu: OCOOEHHOCTHU CTPOEHUS MOJIEKYJIbI, (PU3HMUECKUE U XUMUUECKHE
cBolicTBa (B3aumozeiictBue ¢ ruapokcugom meau(ll), okucienrne amMmmMuadyHbIM PacTBOPOM
okcuga cepedpa(l), BoccTaHoBiieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIECHHE B MPHUPOJIE,
npuMeHeHue, ouonoruyeckas poiib. @orocuHTe3. OpyKkTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemtronosa kak IpupoAHble momMepbl. CTpoeHre Kpaxmaa U UEUTIOJIO3bI.
PuznyecKkre 1 XUMUYECKHE CBOMCTBA Kpaxmaiia (THAPOIN3, KaYeCTBEHHAs PEAKLIUs C HOJIOM).

DOKCneprUMEHTAIBHBIE METOAbl M3YyYEHHUs BEIIECTB M UX IMPEBPAILICHMI: IPOBEICHHUE,
HAOJIIOICHHE W ONUCAHHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE
peaKIuy OJIHOATOMHBIX CIUPTOB (OKUCIEeHHE dTaHoda okcuaoMm Menu(ll)), MHOroaTOMHBIX
CupTOB (B3aumojeiicTBue riunepuHa ¢ rugapokcunom meau(ll)), anpaeruaos (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l) m ruapoxcumom memm(ll), B3ammomeicTBue



Kpaxmajga C HMOJOM), MPOBEICHHE MPAKTHUYECKOW pabOTHl: CBOWCTBA PacTBOpAa YKCYCHOM
KHCJIOTBI.

Pacuérnrlie 3agaun.

Bbluncnenuss mo ypaBHEHHIO XUMHYECKONW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBAa WM MPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WA MTPOTYKTOB PEAKIIHH).

A3oTrcoaeprkanue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBI Kak aM(poTepHble oOpraHudyeckue coeauHeHus. dusmueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpUMeEpe MIHILKHA). buosornyeckoe 3HaueHue
aMmuHOKHUCHOT. [lentusl.

benku kak npupoHbie BHICOKOMOJIEKYJISIpHbIE coeaquHenud. [lepBuuHas, BropuyHas u
TpeTUYHasi CTPYKTypa O€NKOB. XMMHYECKHE CBOWCTBAa OEJIKOB: THAPOJIN3, JEHATyparus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKH.

DOKCneprUMEHTAIBHBIE METO/IbI M3YUYEHHSI BEIIECTB U UX MPEBpPALICHUN: HAOIIOJACHUE U
ONKCaHUE IEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB MPH HAarpeBaHUM, LBETHHIE
peakiuu OeIKOB.

BbicokoMoIeKyJISIDHBIC COeIMHEHUS

OCHOBHBIE NIOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJIEKyJsipHass Macca. OCHOBHbIE
METO/Abl  CHUHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHUA —  MOJMMepU3alus |
ITOJINKOHICHCALIHSL.

OKCnepruMEHTAIBHBIE METO/Ibl U3YUEHUS BELIECTB U UX MIPEBPALLICHUI: 03HAKOMIIEHUE C
oOpa3amu NpUpOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MexXnpeaAMETHBIX CBA3EH ITPU M3YyUYECHUH OpraHnyeckor xumuu B 10 kacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHS: SBJICHHE, HAyYHBIM ()aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJIM3, CHHTE3, KJIacCHU(PUKALMUS, NEPUOJUYHOCTb, HAOJIOJECHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uznka: Marepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, JHEPreTUYECKHUU
YPOBEHb, BEUIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3MUECKUE BETUUMHBI
Y €MHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranmusMm, 6uocdepa, oOMEH BEIIECTB B opraHu3me, (GOTOCHHTE3,
OMOJIOTHYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBOIbI, )KUPBL, (DEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE OPOIBL, OJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHOnOrMsA: MNHINEBBIE MPOMYKTHI, OCHOBBI PALMOHAIBHOIO IHUTAHUS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETHUYECKHUE IIPEnaparsl, MaTEPUANIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKUN 3leMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 000JI0YKa.
DHEpreTHYeCKUe ypPOBHM, TOAYPOBHU. ATOMHBIC oOpOWTanu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpeelIeHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsl aTOMOB.

[Tepuonnueckuit 3akoH u llepuomnueckas cucremMa XxuMuueckux snemeHTtoB /[l .
MenneneeBa. CBsi3b nepuoandeckoro 3axkoHa u Ilepuoguyeckoil CUCTEMBbI XUMHUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS! CBOMCTB XUMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX HUMHU MPOCTHIX M CIOXKHBIX
BENIECTB MO I'PyIIaM U epruoaamM. 3HaAYCHHE EPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XMMUYECKOW CBSI3U (KOBaJICHTHAs
HETOJIsIpHAas U TOJISIpHAs, MOHHAsA, MeTajInueckas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKOU CBsI3U (0OMEHHBIN U IOHOPHO-aKIIENTOPHBIN). BogopoaHas cBsi3b. BaieHTHOCTS.
DIEeKTPOOTpUIATENBbHOCTh. CTENeHb OKUCIEHU. IOHBI: KATUOHBI U AaHHOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BENIIECTBA. THUIBbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTHh CBOMCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKHU.

[TonsTue 0 mucnepcHbIX cucteMax. VcTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa Heopranuueckux coeanHeHuil. HoMeHknarypa HeopraHM4eCKUuX
BENIECTB. ['eHETHUECKas CBSI3b HEOPTAaHWYECKUX BEIIECTB, MPUHAJIEKAIINX K Pa3IMYHBIM
KJ1accam.

Xumnueckas peakuus. Knaccudukaius XMMHUYECKUX pPEaKIMil B HEOPTaHHMYECKOW M
OpPraHUYECKOM XHMMHHU. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W
MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTHMbie pEaKIIUH.
Xumnueckoe paBHoBecHe. DakTOphl, BAUSAIOIIAE HA COCTOSHUE XUMHUUYECKOTO PaBHOBECHSI.
[Tpunnun Jle [laTenbe.

OnekTpoiuTuueckas aucconuanus. CuiibHbIC U clladble MeKTpouThl. Cpella BOIHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaibHasl, IIEJI0YHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYECHUS BEIIECTB U UX MPEBPAIICHUN: IEMOHCTPALIMS
tabnun «llepuoguyeckas cucrema xumudeckux snemeHToB . 1. MenneneeBay, usydueHue
MoJieNiell KPUCTANIMYECKUX PEIIETOK, HAOJIOJeHHEe U ONUCAaHUE JAEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (pa3yiokKEeHUE MEPOKCHIa BOAOPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONPEAETIEHHUE CPEIbI PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEAKLIUN
HOHHOTO 00MeEHa), MPOBEJACHUE MPAKTHIECKON padboThl «BiusiHre pa3nuyHbix (HakTOpoB HA
CKOPOCTb XMMHUYECKOU pEAKLIUM.

Pacuérnrlie 3agaun.



Pacu€rsl 1m0 ypaBHEHHSM XMMHYECKMX PEaKIUH, B TOM YHUCIE TEPMOXHMHUYECKHE
pPacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs T0JIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeraimel. Ilonoxxenune HemetraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB J[. YI. MeHnneneeBa U 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3MYECKHE CBOICTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpuUMepe KUCIopoaa, cepbl, (ocdopa u
yTiiepona).

XUMHUYECKHE CBOWCTBA BAXKHEWINIMX HEMETAIJIOB (rajoreHoOB, Cephl, a3oTa, gocdopa,
yriaepoja M KpPEeMHHs)) U HMX COCIUHEHUU (OKCHAOB, KHUCIOPOACOIEPKAIMX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Merainel. [lonoxenue MetaimnoB B Ilepuoandeckon cucreMe XUMUYECKUX DJIEMEHTOB
H. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 00O0JOYEK aTOMOB METAJUIOB.
O6mume ¢usnueckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUU PsJI
HaIpsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIIMX META/UIOB (HATpUM, KajduM, KajabllUid, MarHuu,
QIFOMUHUMN, TUHK, XpPOM, K€JI€30, MEJIb) U UX COCITMHECHU.

O61ue cnocoObl moy4YeHust MeTauioB. [I[puMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTANIBHBIE METOJbl W3YYEHMsS BEIIECTB M HX IPEBPALICHUN: H3y4YCHHUE
KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3OB HEMETAIIOB, PEUICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOJMIOJEHHME M ONHMCAHWE JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(B3auMoielicTBUE THAPOKCUIA ATIOMUHHUS C PACTBOPaMH KUCJIOT U ILEJI0Yel, KaYeCTBEHHbIE
peakiuy Ha KaTHOHBI METaJJIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BemecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIUHU BEIIECTB, pPacu€Thl Macchl (00BEMAa,
KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CJIN OJHO U3 BEILECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecrnie4eHUH IKOJIOTUYECKOM, DHEPreTUYECKOM U  MHUIIEBOU
0e30MacHOCTH, Pa3BUTUU MEAUIMHBL. [ToHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBinenuss o0 OOIMX HAyYHbIX MNPUHIUNAX MPOMBIIUIEHHOTO MOJy4YEHUs
BAKHEHUIIINX BEILIECCTB.

UYenoBek B MHpE BEUIECTB M MATEPHUANIOB: BAXKHEWIIHME CTPOUTENbHBIE MaTEpHUAJbI,
KOHCTPYKLMOHHBIE MATEPHUAJIbI, KPACKH, CTEKJIO, KEPAMMKA, MaTEpUaibl Ui DJIEKTPOHUKH,
HAaHOMAaTEpHaJIbl, OpPraHMUECKUE U MUHEpaIbHbIE yT0OpEHHUS.

XuMus U 300pOBbE UYEIOBEKA: MPABUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 6€30MacHOTO UCIIOJb30BaHUs MPernapaToB ObITOBOM XMMUU B IOBCEHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzamus MexnpeaMETHBIX CBS3EH MPU U3yUYEHUHU O0IEeH U HEOPTaHUYECKON XUMUU
B 11 kmacce ocymiecTBIsIeTCS uYepe3 HCIOJb30BaHHWE KakK OOLIMX €CTeCTBEHHO-HAYYHBIX



NOHSATUMA, TaK W TOHSATHH, SBJSIONIMXCA CHUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1iue ecTecTBEHHO-HAY4YHbIE INOHSTHSA: Hay4HbI (akT, TUIIOTE3a, 3aKOH, TEOpUs,
aHaJu3, CHUHTE3, KilacCU(UKaAlUs, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: mMarepus, SHEprusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaZl0aKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHbB, BELLIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, PU3NUECKUE BEIIMUMHBI U €IUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinetka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

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

TexHonorus:  XUMHYECKas  MNPOMBIINUIEHHOCTb,  METAJUIYypPIHsi, IPOHU3BOACTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIbCKOXO03SMCTBECHHOE IIpOU3BOACTBO, IIUIcBasi
IMPOMBIINIJIICHHOCTD, Cl)apMaI_[eBTI/I‘-IeCKaH IMPOMBINIJICHHOCTDb, IIPOU3BOJACTBO KOCMCTHYCCKHX
Impcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS O0YyYarOIIMMUCS
MPOrpaMM CPEIHETO 0011Iero 00pa30BaHus (JTUYHOCTHBIM, METAPEMETHBIM U MIPEAMETHBIM).
Hayuno-meToanueckoil OCHOBOM A pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa3oBaHus ABIIAETCS CHCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IpeaMera «XUMHs» Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIIUE COCTABIISIIOLIUE:

OCO3HaHHE 00YUYAOIIUMUCS POCCUUCKON TpaKJaHCKOW WIEHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

LEJICHAIIPABJIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM TUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPATUIMK 0a30BOI HAYKH XUMHH;

TOTOBHOCTB M CIIOCOOHOCTBH O0YYarOIIHUXCsl PYKOBOJCTBOBATHCA B CBOEH JIE€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, IPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJU4Ke MPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHbIE TIIaHBbI.

JIM4HOCTHBIE pPEe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHsD JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENIBHOM JAESITENBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMU U UJ€alaMU POCCUHCKOTO
IPaKJAHCKOTO 00IIecTBa, MPUHATHIMU B OOLIECTBE HOPMAamMH W IpaBUJIaMU MOBEACHUS,
CIOCOOCTBYIOIIMMHU ~ TPOLIECCAM ~ CAMOIIO3HAHMS, CAaMOPa3BUTHS UM  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YYaIOLTUXCS.

JIM9HOCTHBIE PE3yJIBTATHl OCBOCHUS MTPeAMETa « XUMUS OTPAXKaAIOT CPOPMUPOBAHHOCTH
OMbITa TMO3HABATEIbHOM M MPAKTUUYECKON AESITENbHOCTH OOYydalolUXcs MO pealu3aluu
MPUHATHIX B 00I1IECTBE LICHHOCTEN, B TOM YMCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIMTAHMSA

OCO3HaHUs 00YUYaIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX MTPaB U 00s3aHHOCTEH, yBaXKEHUS
K 3aKOHY U MPABOIMOPSIKY;

NPENCTaBICHUS O COLMAIbHBIX HOPMAaX MU MPABHIAX MEXIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUM Y4eOHBIX
MPOEKTOB, pEUICHHM Y4eOHBIX M TMO3HABATENbHBIX 3a/lady, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTryMEHTHI
JIPYTUX MPU aHAIKU3E PA3IUYHBIX BUJIOB YUeOHOH AESTENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:



LIEHHOCTHOIO OTHOULIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHUS K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JTOCTUKEHUSI HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOCHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECa M MO3HABaTEIbHBIX MOTHUBOB B TNOJYYEHUHM M MOCIEAYIOIIEM AaHAIIN3E
uH(GOpMAIUH O NIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CHOCOOHOCTH OLIEHUBAaTh CHUTYAallMH, CBA3aHHbIE C XHMHUYECKHUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE W IOCTYNKH CBOMX TOBAPUUIEH C IO3HMIMN
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHUs LIEHHOCTEH 30pOBOro M Oe30macHOro obpas3a >KHW3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroieHNs MpaBuil 0€301acHOr0 OOpaIlleHUs C BELECTBAMU B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOH I€STEIILHOCTH;

MOHUMAHUSl LEHHOCTH MpaBUJ HMHAMBUAYAJIBbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MIOBEJCHUS B CUTYyalUAX, YTPOXKAOLIUX 310POBBIO U )KU3HU JOIEH;

OCO3HAaHUS MOCIEACTBUIM U HEMPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS alIKOTOJIs,
HApPKOTUKOB, KypPEeHHS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4e€OHO-MCCIEI0BATEIbCKON JAESITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B PEIICHUM IPAKTHYECKUX 331a4 COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YeHHIO Ipodeccuil pa3nuyHoro poja, B TOM YMCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXKEHUS K TPYyHY, JIIOASIM TpyAa U pe3ybTaTaM TPyJOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYaJIbHON TPACKTOPHUH OOpa30BaHUA,
Oynymeid mnpodeccun H peanu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOIIEHHMsS K TMPUPOAE, KaK  HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUsl  TJIOOATBHOTO  XapakTepa  HAKOJOTMYECKUX  NpoOsieM,  BIHSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE NMTPUPOTHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOIMMOCTH HCIOJb30BAHUS JOCTIDKCHUNW XUMHH I PEIICHUs
BOITPOCOB PALMOHAIBHOTO MTPUPOOINOIb30BaHNUS;



AKTUBHOTO HENPUSATUS ACHCTBUHM, IPUHOCSIIINX BPEA OKPYKAIOIIEH MPUPOIHON cperne,
YMEHUs IIPOTHO3UPOBATh HEeOJIaronpusTHbIC DKOJIOTUYECKHUE ITOCJIEACTBUSA
IPEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPAILATh UX;

HAJIM4YMs Pa3BUTOIO KOJIOTMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJBTYpHI, OIBITA
NEATEIIBHOCTH DKOJIOTMYECKOM HANpPaBJIECHHOCTH, YMEHHUS PYKOBOJACTBOBATBHCS HMHU B
MO3HABATEIbHON, KOMMYHMKATHBHOW M COLMAIBHOW MPaKTUKE, CIIOCOOHOCTH M YMEHHs
aKTUBHO NPOTUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMSA

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHU;

MOHUMAaHUs CIEeUU(PUKA XUMHUU KaK HAyKH, OCO3HaHUs €€ poiau B (POpMUPOBAHHUU
palOHAJIbHOIO HAYYHOTO MBIIUJICHUS, CO3JaHMM LEJIOCTHOTO MpEJICTaBiICHUs 00
OKPYKAalOIlEM MHpE KaK O €AUHCTBE IPUPOABI MU 4YEJIOBEKA, B IO3HAHUU NPHPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOITHOTO PABHOBECUS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHH NI COBPEMEHHOW LMBHIM3AIMU: B €€
I'YMAaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUaIbHOM
KyJbTYpbl, PELICHUH TIJI00aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00ECIIEUEHUN YCIOBUN YCIIEIIHOTO TPyAa U IKOJIOTHYECKU KOM(POPTHOM KU3HU
Ka)K10T0 4YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IOHHMAHMS CYIIHOCTH METOJIOB ITO3HAHWUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIy4aeMble 3HAHUS
IUIg aHaln3a M OOBSCHEHUS SBIICHUH OKPYXKAIOLIEr0 MHpa U MPOUCXOIANIMX B HEM
M3MEHEHUH, yMEHUs JejlaTh 0O0OCHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE HAay4YHBIX (PAKTOB U
MMEIOIIMXCS JAHHBIX C EJbI0 MOJYYEHHS! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Ul pelICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAlIUSX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY O00Opa30BaHUIO U CaMOOOpa30oBaHUIO, K
AKTUBHOMY TMIOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pasIuyHbIX cdepax MNpoPpecCuoOHAIBHON
NEATEIIBHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTro mpenmera «XuMHs» Ha YPOBHE
cpelHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaUMMBbIE JiIs1 GOPMUPOBAHUS MUPOBO33PEHUSI O0YUAIOIIUXCS MEXAUCIHUILUIMHAPHBIC
(MexxnpenMeTHble) OOIEHAYyYHbIE MOHATHSA, OTPAKAIOUIUE LEJOCTHOCTh HAYYHOU KapTHUHBI
MHpa U cienuduKy METOJOB MMO3HAHMSI, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SBJICHHUE, IMPOIECC, CUCTeMa, HAy4YHbIH (aKT, TMPHUHIIUI, THUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOTIOIeHNEe, N3MEPEHNE, IKCIIEPUMEHT U
Ipyrue);

yHUBEpCAJIbHBIC  y4eOHBbIC  JeWCTBUS  (TO3HABaTEbHBIE, KOMMYHHKATHUBHBIC,
peryJaTHUBHBIE), oOecreunBarome GopMupoBaHue (YHKIIMOHATLHONW TPaMOTHOCTH U
COIMAJILHOM KOMIIETEHIIMH 00YyUYaroIInXCs;

CIIOCOOHOCTh ~ OOy4YalolMXCS  MCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCIMIUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAJIbHBbIC y4eOHBIC JICUCTBUSA B IO3HABATEIILHOW W
COITMAJILHOM MIPaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OTPaXalOT OBJIAJEHHWE YHUBEPCAIBHBIMH YUeOHBIMU
MO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMU.

OBJageHue yHUBEPCAJILHBIMYU YUeOHBIMY MO3HABATEIbHBIMU J€CTBUAMMN:

1) 6a30Bble JIOrHYeCKHE TeHCTBHA:

CaMOCTOSTENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBaTh NPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENATh LEeU ACATEIbHOCTH, 3aJaBasi MmapameTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCUTBH PE3yJIbTAThl ICSITEIHLHOCTH C TOCTaBICHHBIMHU LIECTISIMHU;

HCII0JIb30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIICISThH
XapaKTEepHbIE MNPU3HAKU TOHSITUA U YCTAaHABJIMBATh KX B3aUMOCBSA3b, MCIIOJIb30BAThH
COOTBETCTBYIOIIUE OHATHUSA JIJIs1 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SIBJIICHUIA;

BBHIOMpATh OCHOBAHUSI W KPUTEPUU IS KIACCU(UKAIMU BEIIECTB M XUMHUUYECKUX
pEaKLNi;

yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXYy N3YUYaeMbIMU SIBIICHUSIMU;

CTPOHTH JIOTHYCCKHE paCCYXJeHUsS (MHIYKTHUBHBIC, JCAYKTHUBHBIC, 110 aHAJOTHH),
BBISBJISITh  3aKOHOMEPHOCTH M TIPOTUBOPEUUST B PACCMATPUBAEMBIX  SIBIICHUSIX,
(hopMyIHpOBaTh BBIBOJIBI U 3aKJIFOUCHUS,

IIPUMEHSITH B IIPOLIECCE MO3HAHUS, HCIIOIB3YEMbIC B XUMHUH CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEIH, TPEeoOpPa30BLIBATh MOJEIbHBIC MPEACTABICHUS — XUMHYECKHH 3HaK (CHMBOJI)
aJIeMEeHTa, XUMu4eckas (popMyria, ypaBHEHHE XUMUUYECKON PEaKINK — IMPU PEIICHUHN YIEOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MTPEICTABIICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB U XUMUUYECKUX PEaKIIHi.

2) 6a3oBbIe McCIeA0BaATEIbCKHIE AeiiCTBUSI:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

dbopmyIupoBaTh eI W 3aJa4d HCCIETOBAaHUS, HCIIOIb30BaTh ITOCTABJICHHBIC W
CaMOCTOSITeNTbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KA4€CTBE HWHCTPYMEHTAa IO3HAHUS H
OCHOBBI Il (DOPMHUPOBAHMS THUIIOTE3BI MO TIPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CyKJICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSATENIBHOTO IUIAHUPOBAHUSI U TMPOBEJICHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh yMeHUs HaOmoaaTh 3a XOJIOM  IIpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €ro pe3ysbraT, GopMyJIUpOBaTh OOOOIICHUS W BBIBOJIBI
OTHOCUTEIIFHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTY€T O IpoieaHHON paboTe;



NpUOOpETaTh OMBIT YUYEHUUYECKOW HCCIENOBATENBCKOW U TMPOEKTHOW JESTENbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOHMCKY METOJOB PEIICHHUS
NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHbIX METO/IOB IT03HAHHUS.

3) paboTa ¢ nunpopmanueii:

OPUEHTHPOBATHCS B PANIUYHBIX HMCTOYHHMKAX HHGMOpManuu (HayYHO-TIOMYJIspHAS
JUTEpaTypa XUMHUYECKOTO COAEp)KaHMs, CHpaBOYHbIE MocoOus, pecypcsl HMHTepHerta),
aHAJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHJIOB U (POPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyJIMpOBaTh 3apPOCHl M MPUMEHSTHh PA3IUYHBbIE METOABI MPU MOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAUMOM JIJIs1 BBITIOJTHEHUS yUeOHBIX 33/1a4 ONPEAeIEHHOTO TUTIA;

pUOOpETaTh OMBIT UCIIOJIB30BAHUS UHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMy TMpeAcTaBieHus HHpopManuu
(cxemsl, rpauKy, TUarpamMmsbl, TAOJIHILIbI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCTBE CpEACTBA MpuU padOTe € XHUMHYECKOU
uH(popManuen: MPUMEHATh MEXNpeaMeTHble ((PU3MYECKUE W MATeMAaTHYEeCKUE) 3HAaKU U
CUMBOJIbI, (hopMyIIbl, a0OpEBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJajieHue YHMBEPCAJbHBIMM KOMMYHMKATUBHBIMHM eICTBUSIMU:

3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ 1MAJI0ra /U JUCKYCCHUH,
BBICKA3bIBaTh WM, (OPMYJIHPOBATh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBINOJIHEHUS
NPEJI0KEHHOM 3a7a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIHTATOB MO3HABATEIBHON IE€ATEIBHOCTH, OJyYEHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJHEHUU XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peayin3auy yueOHOro mpoekrta u (GOopMyJIMpOBaTh BBIBOABI MO pe3yibTaTaM MpPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIMHN B X0/1€ 00CYK/I€HUSI U OOMEHa MHEHUSMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO MJIAHUPOBATh U OCYILIECTBIISATH CBOKO NMO3HABATENIbHYIO JAESTEIBHOCTD,
onpenenss e€ 1elu U 3a7a4i, KOHTPOJIUPOBATh U TI0 MEpPE HEOOXOIMMOCTH KOPPEKTUPOBATh
npeJyiaraéMblii aIrOpuTM JEHCTBUI MTPH BHIOJHEHUH YU€OHBIX U HCCIIEA0BATEIbCKUX 3a/1a4,
BBIOMPATh Hanbosee 3(HEKTUBHBIN CTIOCO0 UX PEIICHUS C YIETOM MOJIYICHHS] HOBBIX 3HAHUHN
O BEIIECTBaX U XMMUYECKUX PEaAKIIUX;

OCYLIECTBISITh CaMOKOHTPOJIb CBOEW [EATEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHbIE pE3yNbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD» OTPaKaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHHA O XHUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAy9YHOW KApTHUHBI MHUPA, POJU XMMHUH B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOIUMOM st
pelIeHUs] MPAKTHUYECKUX 3a/lad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpPAass BKIKOYAET: OCHOBOIIOJArarolue
NOHATUS (XMMHYECKUH DJEMEHT, aToM, »JJIEKTpOHHAas o000Jiouka aToma, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XHMHUYECKasi CBA3b, CTPYKTypHas ¢opMmyia
(pa3BépHyTass U COKpaliéHHas), MOJb, MOJISIpHAs Macca, MOJIIPHBIA O0OBEM, YIJIEpOIHBIN
ckeneT, (yHKIMOHANbHAS TPYMIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHMA PsI,
TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI U a30TCOAEPKAIIUE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEopHs
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIUE B
OCHOBE MOHUMAaHUS TPUUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUU, (haKTOJIOTUYECKUE
CBEJICHUS O CBOICTBax, COCTaBe, MOJYYCHHH W O€30MacCHOM MCIOJIb30BAHUM BAKHEHIIIMX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JIEATEITLHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh ~ YMEHMM  BBISBIISAITH ~ XapaKTepHbIE  TPU3HAKUA  TOHSTHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCINHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsl COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHOM) (GopMysl OpraHUYECKUX
BEIIECTB W yPaBHEHHN XHMUYECKHX pEaKUUW, W3rOTABIMBATH MOJIEU MOJEKYJI
OPTraHUYECKUX BEUIECTB ISl WILTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHU S,

chOpPMHUPOBAHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIJICKHOCTh  U3YUCHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABYy U CTPOCHUIO K OMNPEACIEHHOMY KIacCy/TpyIme
COEMHEHUN (YrJIeBOI0pOIbI, KHUCJIOPOJ 151 a30TCOZIEpKALINE COEIMHEHU,
BBICOKOMOJICKYJIIPHBIC ~ COCJMHEHHWs), JaBaTh UM Ha3BaHUS IO CUCTEMaTHYECKOMN
HoMmenkiatype (IUPAC), a Takxke NpUBOAUTH TPUBHAIbHBIE HA3BAaHUS OTIEIbHBIX
OpTraHUYECKUX BEIECTB (ITUJICH, IPOMIICH, alleTUJIEH, dTUJICHTJIMKOb, TJIUIEPUH, (GEeHO,
dbopmasbieTu, aleTanbleTHI, MYypaBbUHAS KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAS KHCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, eJIIr0I03a, TIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACIISITh BUIAbI XUMUUYECKON CBSI3M B OPTaHHMYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHEHIE);

c(hOpPMHUPOBAHHOCTh YMEHUS NMPUMEHATH MOJOKECHUS TEOPUU CTPOCHUSI OPTaHHMYECKUX
BemecTB A. M. Bytneposa 115t 00bsCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUS MACChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOEHUE, (Pu3nyeckue Hu
XUMHYECKUE CBOMCTBA THUIMYHBIX MPEICTABUTEICH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BeIeCcTB (METaH, dTaH, STWICH, MPOIMWICH, aleTuiIeH, Oytaauen-1,3, meTmwiOyTaauen-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHTJIUKOJIb, TJIUIIEPUH, (PEHOJI, areTaabAeTu/l, MypaBbUHAS U
YKCyCHasi ~KHUCJOTBI, TJIIOKO3a, Kpaxmai, IeJUII0JI03a, aMHHOYKCYCHas KHUCJIOTa),



WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSA3b MEXIY HHUMH YPAaBHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKITNI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (popMy,

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTb MCTOYHUKU YTJIEBOJOPOJHOTO CHIPHSA
(HedTh, MPUPOJIHBIN ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIUMCICHUS MO XWMHUYECKHM YPaBHCHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIM MPOJyKTa PEAKIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOITYKTOB PEAKIIUN);

c(hOPMUPOBAHHOCTh YMEHUW BIAJETb CHUCTEMOM 3HAaHUW OO0 OCHOBHBIX METOJaX
HAay4YHOTO TO3HAHMS, KMCIOJIB3YEMbIX B XHMHUHU NPU HM3YYCHUU BEIIECTB M XUMHUYECKUX
aBiICHUN (HAOMIOJCHUE, HW3MEpPEHUEe, OSKCIEPUMEHT, MOJCIUPOBAHUE), UCIIOIb30BaTh
CUCTEMHBbIE XMUMHUYECKUE 3HAHUS ISl TMPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTH YMEHHM COOTIOATh IPaBUiia MOJb30BAHUSI XUMUUYECKOM MOCYA01 1
7a00paTOpHBIM  000PY/IOBaHHWEM, a TakXKe IMpaBWjia OOpallleHus C BELIECTBAMHU B
COOTBETCTBHUM C MHCTPYKIMSIMH IO BBIMOJHEHUIO TJA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMM TIJIAHUPOBATH U BBIMOJHATH XUMHUYECKUN IKCIEPUMEHT
(IpeBpallieHrs: OPraHMYECKUX BEIIECTB IPU HarpeBaHUU, MOJyYSHUE ATUIICHA U U3YUYEHUE €T
CBOMCTB, KAUE€CTBECHHbIC PEAKIIUM OPTraHUYECKUX BEIIECTB, JEHATypalus OCIKOB MpH
HarpeBaHWM, LBETHbIE peaKIUU OCJKOB) B COOTBETCTBUM C TNpaBUJIAMHU TEXHUKH
0e30macHOCTH TpU OOpallleHWH C BelecTBaMU U JabOpaTOpHBIM 00OpPYJIOBaHUEM,
MPEACTABISATh PE3YyJbTaThl XHUMHYECKOTO JKCIIEpPUMEHTa B (opMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUi U (hOPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUUECKU aHATM3UPOBATh XUMUUYECKYIO0 MH(POpPMAIIHIO,
MOJy4YaeMyl0 W3 Ppa3HbIX HCTOYHHMKOB (CpelcTBa MaccoBod HH(popmaiuu, WHTEpHET U
JPYTHX);

c(hOpPMHUPOBAHHOCTh yMEHUHN COOJIO/IaTh TpaBUjIa IKOJIOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJOBOM NESITEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollel MpUpOTHOM Cpeibl, 0CO3HABATh OMTACHOCTh BO3JICUCTBHUS HA )KUBBIE OPTraHU3MBI
OTPE/ICNIEHHBIX OPTaHMYECKUX BEIIECTB, MOHUMas cMbich mnokazarens [IJIK, moscHsTe Ha
MpUMeEpPax CrocoObl yMEHBIICHUS U MMPEOTBPAIIIEHUS X BPETHOTO BO3ICHCTBHUS Ha OPTaHU3M
YEJI0BEKA;

JUIsl 00yYarolUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBS: YMEHHE NMPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUISL CJENBIX W CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh pebedHO-
TOYEYHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anvucu XumMuueckux Gopmy.

11 KJTACC

[IpeameTHbie pe3yabTaThl OCBOEHUSI Kypca «OOImas U HEOpraHuuecKass XUMUS»
OTpaXkaroT:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUI: O XWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAy9YHOW KApTHUHBI MHUPA, POJU XMMHUH B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOIUMOM IS
pelIeHUs] MPAKTHUYECKUX 3a/lad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUHM, KOTOPAs BKIIOYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMHUCCKUH DIIEMEHT, aTOM, U30TOI, S-, P-, d- BJIEKTPOHHBIC OPOMTATIHM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM, BaJIEHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTETICHD
OKHUCJICHUS, XMUMHUYECKas CBS3b (KOBaJCHTHas, WOHHAs, METa/UIn4YecKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAs pEIIETKA, THUIIBI XUMHYECKUX PEAKIUW, PacTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JIEKTPOJIUTAYECKAS] TUCCOLUALUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON  peaklM, XHUMHYECKOE paBHOBECHE); TEOPUU U  3aKOHBI  (TEOpHs
AJIEKTPOJIMTUYECKON auccoumannu, nepuoaumueckuii 3axkoH Jl. M. MengeneeBa, 3akoH
COXPaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU PU XUMHYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUM, MUPOBO33PEHUECKUE 3HAHMUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHH,
(dakToIOTUYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJyYEeHUH U Oe30macHOM
WCIIOJIb30BAaHUM BAKHEUINUX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTUYECKON
NEATETbHOCTH YEJIOBEKA;

cOOPMUPOBAHHOCTh ~ YMEHHUUH  BBISBIATH  XapaKTEpHbIE  MPU3HAKK  TOHSTHUH,
YCTAaHABIIMBATh UX B3aWMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MTOHATHUS MPU OMUCAHUU
HEOPraHMYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsl COCTABIICHUS
(dhopMyJ1 BEIIECTB U YPaBHEHUN XUMHYECKUX PEAKIUM, CUCTEMATHYECKYI0O HOMEHKIATYpYy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIIbHBIX HEOPTaHWMUYECKHUX BEIIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, rami€Hasl U3BeCTh, HEralI€Hasi U3BECTh, MUTHEBASI COMA, MTUPUT U
Apyrue);

c(hOpPMHUPOBAHHOCTh YMEHHUH ONpPEACNATh BaJEHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHMSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3HU
(KoBaJIeHTHas, MOHHAsI, METAJTMYECKasi, BOJAOPOAHAS) B COCTUHEHUSX, TUIT KPUCTALTAYECKOM
PEIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJSpHAs, WOHHAs, METaJUIMYecKas),
XapakTep CpeApl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCIMHEHUN;

chOpPMUPOBAHHOCTh yMEHUWM YCTaHABIWBAaTh MPUHAJICIKHOCTh HEOPTraHUUYECKUX
BEIIIECTB MO UX COCTaBY K ONpeAeEHHOMY KJacCy/TpyIine coeAMHEHUN (MPOCThIe BEIIECTBA
— METaJUTbl 1 HEMETAJLTBI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );

c(hOpPMHPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICT mepuoandeckoro 3akona J[. U.
MenneneeBa © JAEMOHCTPUPOBATH €r0 CHUCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
NPOTrHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX 31eMeHTOB 1—4 neproaos [lepuoanyeckoil cucTeMbl XUMHYECKHUX 3JIEMEHTOB /.
W. MeHnpeneeBa, UCIONB3YsI MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHUSCKHE
YPOBHIU», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX



COEMHEHUN MO nepuojaM u rpynnaMm llepuoarnyueckon cucteMbl XUMHYECKHUX 3JIEMEHTOB /1.
H. Menneneena;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3M MEXKAY HEOPTaHMYECKMMM BEIIECTBAMU C IIOMOIIBIO YpPABHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KIIACCUPUITMPOBATh XUMUUECKUE PEAKIIUH 10 PA3IMYHBIM
npu3HakaMm (YUCIy M COCTaBy pEarupyroldx BEHIECTB, TEIUIOBOMY 3(PQeKTy peakiuu,
U3MEHEHHUIO CTENEHEW OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH peaklUuu, YYaCTHIO
KaTajau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBIATh YPABHEHUS PEAKIUN pa3IUYHbIX THIIOB,
MIOJIHBIE U COKpAIIEHHBIE YPAaBHEHMsI pEaKIMil MOHHOTO OOMEHa, YYUThIBAas YCIOBUS, MPU
KOTOPBIX 3TU PEAKLUH UAYT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIUH, MOJATBEPKIAIONINE KaueCTBEHHbBIN
COCTaB PAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OpPMHUPOBAHHOCTb YMEHUI pacKpbIBaTh CYIIIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca AITHX
peaKuuu;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKINu
OT Pa3JINYHBIX (PAKTOPOB; XapaKTEeP CMEIIECHUS XUMUUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHelHero BozaeicTBus (mpunnun Jle [llarense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XMMHUUYECKHE TMPOIECCHI, JICKAIIUEe B
OCHOBE  TMPOMBIIIICHHOTO  TOJYYE€HUSI CEPHOM  KHUCJIOThl, aMMHaKa, a  TaKke
c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN 00 OONMX HAyYHBIX MPUHLMUIAX U DKOJIOTUYECKHUX
mpo0JeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUIN MPOBOAUTH BBIUMCICHUS C HCIOJb30BAaHUEM TMOHSTHS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKHUX
peaKkLMsIX, MacChl BEIIECTBA WIIM 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
WUiIu 00bEMY OJIHOTO U3 YUACTBYIOIIUX B PEaKIIUM BEIIECTB, TEIUIOBOTO d(pdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, PEBPALLICHUS U COXPAHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOITIOIATh MPaBHIIa TIOJI30BAHUS XUMUYECKOH MOCYI0M U
1abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuia OOpallleHus C BEIIECTBAMHU B
COOTBETCTBHUH C MHCTPYKIIUSIMH TI0 BBIMIOJHEHUIO JJAOOPATOPHBIX XUMHUECKHX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TUJIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH JKCIIEPUMEHT
(pa3noxeHue mnepokcHaa BOAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONPENEJIEHUE CpEe.bl
pPacTBOPOB BEILIECTB C ITOMOIIBK) YHUBEPCAJIBHOIO HWHAUKATOPA, BIHSHUE PAa3JIMYHbBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW pEaKIUu, PEaKlMd HUOHHOTO OOMEHa, KauyeCTBEHHBIE
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUA-AaHHOHBI, HA KAaTHOH aMMOHMs, PpEIlIECHUE
AKCIEPUMEHTANIbHBIX 3a1ad no temaM «Metamne» u «Hemeramiby) B COOTBETCTBUHU C
MpaBWJIaMd TEXHUKH O€30MacHOCTHM NpH OOpalleHHH C BEUIECTBAMHU M JIaOOpaTOPHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YIbTAThl XUMUUYECKOIO IKCIIEPUMEHTA B (hOpMe 3amucu



YpaBHEHHUH COOTBETCTBYIOIIMUX peakuuid u (HOpMyIupoBaTh BBIBOJABI HAa OCHOBE JTHX
pE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUIN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO MH(OpMAIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKaluu, VHTEepHET H
JIPyTHX);

c(hOpPMHUPOBAHHOCTh yMEHUHN COOJIOAaTh TpaBUjIa IKOJOTHYECKH IIEIeCO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW JAEITENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY>Karollel MpUpOAHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha dKUBBIE OPTaHU3MBI
ornpeenEHHbIX BEIIECTB, MOHMMas cMbIci okazaTesns [IJIK, mosicHATh Ha mpuMepax CrocoObl
YMEHBIICHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

U 00yYaroIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI: YMEHHE MTPUMEHSTD
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIA CIIETIBIX M CJIa0OBUAAIIMX OOYYaloIUXCsS: YMEHHUE MCIONb30BaTh pPelbeHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins a1 3anucu XuMUYeCKuX GopMyII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/t NporpaMMEI pas Beero Kontpoabubie IIpakTunueckue f)lgpg:m ar eJ)'[LHbI e
padoThI padoTsbI pecype
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Hroro no pazueny 3
Paznea 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YTIIEBOAOPOALI — AJTKAHBI 2
29 HenpenenbHble yriaeBoJOPOIbI: AIKEHBI, 6 1
AJIKa/IMEHBbI, ATTKUHBI
2.3 ApomaTH4ecKue yrieBoA0pO bl 2
24 [TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB U 3 1
uX rnepepadoTka
HWroro no paznery 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue CoeIuHeHUs
3.1 Cnuptsl. @eHon 3
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxnbie 3(hupbl
3.3 YriieBomsl 3 2
Hroro mo pasneny 13
Pa3znen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KJTACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne n/mm
NMPOrpaMmblI Bcero KOﬁHTpOHLHbIe 1p ;KTquume o0pa3oBaTejibHbIE
200ThI 200ThI
pabo pabo pecypchl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKkoH
11 u [lepuonnueckas cuctemMa XUMUYECKUX 3
snemeHnToB 1. Y. MenaeneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Htoro no pazneny 13
Paznen 2. Heopranuueckasi Xummusi
2.1 Meramnst 6 1
2.2 Hemeramisl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 2
' BEIIECTB
Nroro no pazgeny 17

Pa3znea 3. Xumus u :KN3HL
3.1 ‘ XUMHUS U )KU3Hb 4 ‘ ‘

Hroro no paszneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble NMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero oo1ero o00pa3oBaHus
pe3yJjbTarTa
1 Teopernueckre OCHOBbI OPraHUYeCKOW XUMHUH
CdopmupoBaHHOCTH MPEJICTABICHUI 0 XUMHYECKON COCTaBJISIIOLIEN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUHU SIBJICHUHN TPUPOJIBL, B
1.1 GOpMUPOBAaHMM MBIIIJICHUS ¥ KYJIbTYphl JTUYHOCTH, €€ (YHKIMOHAIBHOM

Ir'paMOTHOCTH, HCO6XOI[PIMOI>1 AJId pCHICHUA MNPAKTUYCCKHUX 3aJa4 W 3KOJOTHYCCKU
000CHOBaHHOT'O OTHOWLICHUSI K CBOEMY 37I0pPOBbBIO U IIPUPOIHOM Cpejie

Brnagenue cucteMoll XUMHUYECKUX 3HAHMI, KOTOPasi BKJIFOYAET: OCHOBOIIOJIAraloLIie
MOHATUA (MOJIEKYJIa, BaJCHTHOCTh, 3JEKTPOOTPUIATEIHLHOCTD, CTEIIEHb OKHCIICHUS,
XUMUYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBINA CKEJIET,
GyHKIIMOHATPHAS TPYINa, paadKall, U30MEpHs, U30MEpPbl, TOMOJOTHMYECKUN P,
TOMOJIOTH,  YTJEBOJOPOJABI, KHUCIOPOA- U  a30TCOJEpKaIlhe  COEAMHEHUS,
1.2 OMOJIOTMYECKH aKTUBHBIC BEUIECTBA (YTIICBOJIBI, XKHUPHI, OCIIKH), MOHOMED, ITOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS] ); TEOPUHU U 3aKOHBI (TEOpHsI
XUMHYECKOT0 CTpOoeHHsI opranndeckux Bemects A.M. ByTieposa), 3akoHOMEpHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (DAKTOJOTHYECKHE CBEIEHHUS O CBOWCTBAxX, COCTaBE,
MOJy4YeHUH ¢ 0€30MacCHOM HCIOJb30BAHUHM BAXKHEWUIIUX HEOPTaHHMYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON ACATEIHHOCTH YEIOBEKa

ChopMHpoBaHHOCTh yYMEHUH BBIBISATH XapaKTepHblE NpPHU3HAKW TOHATHUH,
1.3 YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME ITOHATHS IIPH
OIMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLEHUN OPraHUYECKUX COCTUHEHUI

cOPMUPOBAHHOCTh ~YMEHUH  HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY  JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (hopMy

14 OpPraHUYECKUX BEIIECTB U YPABHEHUM XUMUYECKUX PEAKLUi, U3rOTaBIMBaTh MOJIEIH
MOJIEKYJl OpraHMYECKHMX BELIECTB JUId WUIIOCTPALIMM HMX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopmupoBaHHOCTE yMEHMI  yCTaHABIWBATh MPHHAICKHOCTh  HU3YYCHHBIX
OpPraHMYECKHUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpEeeNEHHOMY Kiaccy

1.5 (rpynme) coenuHeHUN (YTI€BOJOPOIBI, KHCIOPO U a30TCOMEPIKAIINE COCTUHECHHS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTb UM Ha3BaHUS 10 CHUCTEMAaTHYECKON
Homenkiarype (IUPAC)

ChopMUpPOBAaHHOCTH YMEHUS OTIPEIETATh BUIBI XUMHUYECKOUN CBSI3U B OPTaHUYECKUX

1.5
COEUHEHMAX (OIMHAPHBIE U KPAaTHBIE)

ChopMUpOBaHHOCTb ~ yYMEHHUS IPUMEHATh: IOJO0XKEHUS TEOPUM  CTPOEHUS
1.6 opranuueckux BemecTB A.M. BytiepoBa /i 0ObACHEHHs] 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOCHMS; 3aKOH COXPAHEHMS MACChl BEILIECTB

VYrnesonopoasl. Kucnopoaconepkamue © — a30TcolepiKallue  OpraHu4ecKue
coeIMHEHUS. BhICOKOMONEKYISIpHbIE COSAMHEHUS

ChopmupoBaHHOCTh yMEHUN MPHUBOJUTH TPUBUAIbHBIE Ha3BaHUS OTIEJBHBIX
OpraHWYECKUX BEIECTB (3THJICH, MPONUJICH, alleTHUICH, STUJICHIJINKOJb, TIULEPUH,

2.1




¢denon, dopmManbaerua, areTanbIeru], MypaBbUHas KHCJIOTA, YKCYCHas KHUCIOTa,
OJICMHOBAasl KHCJIOTa, CTEapHHOBAas KHUCIOTA, TIJIIOKO3a, (PYKTO3a, Kpaxmad,
LEJITF0JI03a, [INIIH)

2.2

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UYCCKUE H
XUMHYECKHE CBOMCTBA  THIMYHBIX  TPEACTABUTENCH  Pa3IUYHBIX  KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, ATaH, dTHJICH, MPOIMIWICH, alleTuiieH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH3071, METaHOJ, YTAHOJ, STUJICHTINKOIIb, TIIHIEPUH, (EHOI,
alleTaberu]l, MypaBbHHAS W YKCYCHAsl KUCJIOTBI, TJIOKO3a, KpaxMal, LEeJUII0J03a,
aMUHOYKCYCHasl KHCJIOTa)

2.3

2.4

ChopmupoBaHHOCTE yMEHHSI HIUIFOCTPUPOBATh T'E€HETHYECKYIO CBS3b MEKIY
TUNUYHBIMU  TPEACTABUTEISIMU  Pa3lIMYHBIX  KJIACCOB OPraHUYECKUX BEIICCTB
YPaBHCHHUSIMH COOTBETCTBYIOIMX XUMHUYCCKUX PEAKIMi C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMY.T

ChopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIEBOJIOPOJAHOTO CHIPbS
(HedTb, TPHUPOAHBIN Ta3, yroyib), CHOcoObl HX TNepepadOTKU U MPAKTUYECKOE
MIPUMEHECHHE TTPOAYKTOB IIepepaboTKu

XUMHUS U KU3HB. PacuéTtrl

3.1

CpopMUpPOBAaHHOCT, YMEHUU BJIAJETh CHUCTEMON 3HAaHUNW OO0 OCHOBHBIX METOJIAax
HAy4YHOTO MMO3HAHUS, UCIIONIb3yEeMbIX B XUMHH MTPHU U3YUYCHUH BEUIECTB U XUMHUECKUX
sBIIeHUH (HaOII0JeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIb30BaTh
CHUCTEMHBIE XUMHYECKUE 3HAHUS JJI IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

3.2

3.3

3.4

CpopMUpPOBAaHHOCT YMEHHI COONIOJATh TIpaBUia TOJB30BAHUS XUMHYECKOM
Mocy/ol W JabopaTOpHBIM OOOPYIOBaHHMEM, a TaKXe IpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU MO BBIMOJTHEHHUIO J1a0OPATOPHBIX
XUMHYECKHUX OIBITOB

CdopmrpoBaHHOCTh YMEHUH IUIAHUPOBATh U BHINOIHATH XMMUUYECKUN SKCIIEPUMEHT
(mpeBpalieHusi OpraHUYeCKUX BEIIECTB IPH HArpeBaHUM, IOJIyYE€HHE 3THJIEHA U
U3y4EHHE €ro CBOWMCTB, KaueCTBEHHbIE pEaKIUH OPraHNYeCKUX BEILECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHUM, LIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH O€30MMaCHOCTH P 0OpaIleHUH ¢ BEIIECTBaMU U JaOOpaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (hopme
3alMCH YPaBHEHHM COOTBETCTBYIOIIMX peakuMid H (GOpMyJIMpoBaTh BHIBOJBI Ha
OCHOBE THX Pe3yJIbTaTOB

CchopMupoBaHHOCTh YMEHUH MTPOBOIUTH BBIUMCICHUS M0 XUMUYECKUM YPABHEHUSIM
(Maccpl, 00BEMA, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WM MPOJYKTa PEaKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WIIU
IIPOJYKTOB PEAKIIUN)

3.5

ChopmupoBaHHOCTh ~ YMEHUH  KPUTHUECKH  aQHAJIM3UPOBaTh  XUMHUYECKYIO
nH(pOpMalIMIO, TIOIYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOit
uHpopmanuu, cetb IHTepHeT U Apyrue)

3.6

ChopMHUpOBaHHOCTH YMEHUN COOMIOAATh MPaBUiia SKOJOTHUUECKH IEIeCO00pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM JIEATEILHOCTH B IENSAX COXPAHEHUS CBOETO 3/J0POBBS
1 OKPYKaroUIEN MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBbIC
OpraHU3Mbl ONpPEACNEHHBIX OPraHMYECKHX BEIIECTB, MOHUMAsi CMBICI IMOKa3aTels
I[IJIK (mpenenbHO AOMYCTUMOM KOHIIEHTpAIIMH), MOSICHATH HAa MPUMEpPAX CIIOCOOBI
YMEHBIIICHUS U MPEOTBPAILCHHUS UX BPEAHOTO BO3JCHCTBHUS HA OPraHU3M YeJIOBEeKa




11 KJTACC
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11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Bragenue cucreMoil XMMMUYECKHUX 3HAHUN, KOTOpask BKJIFOYAET: OCHOBOIIOJIAraroIIye
HOHSTUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHas 000Ji0Yka aroma, S-, p-, -
IEKTPOHHBIE opburanu aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasi CBSI3b, MOJIb, MOJISIpHAsS
Macca, MOJISIpHBIA O0BEM, KpUCTAJUITMYECKasl PEIIETKA, TUIBl XUMUYECKUX PEaKIHii
(OKUCIIUTENIbHO-BOCCTAHOBUTENbHBIE, IK30- U DHIIOTEPMUYECKHE, PEaKIUd HOHHOTO
00MeHa), pacTBOP, AJIEKTPOIIUTHI, HEAIEKTPOIIUTHI, HIEKTPOTUTUICCKAs TUCCOLUAIINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTbh XUMHYECKOM pEaKIUU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS DIEKTPOIUTHUECKOW HCCOIHMALINHY,
[lepuognuecknii  3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHHS  MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK XUMHUH, (DAKTOJOTUYECKHAE CBEICHHS O
CBOICTBaX, COCTaBe, IOJIYYCHHH U OC30MACHOM HCIIOIb30BAaHUM BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOMN IESTEIFHOCTH YEIOBEKa

1.2

1.3

1.4

ChopMupoBaHHOCTH yYMEHHI BBISBIATH XapaKTEpPHBIE MPU3HAKA WM B3aMMOCBS3b
WU3YYEHHBIX [OHATHH, NPHUMEHATh COOTBETCTBYIOUIME IIOHATHA INPHU OINHUCAHHUU
CTPOEHHSI U CBOWCTB HEOPraHWYECKHUX BEIIECTB U MX IIPEBPALLECHUN; BBIABIATH
B3aUMOCBS3b XHMHMYECKMX 3HAHMM C TOHATHAMU W MPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

Bragenne OCHOBHBIMH METOJaMU HAyYHOTO IO3HAHUS BEIIECTB M XUMHUUYECKHX
SBJICHHUU (HaOJII0/IeHNe, U3MEpPEHNe, YIKCIIEPUMEHT, MOICITUPOBAHUE)

ChopMupoBaHHOCTh YMEHHH OIpPENeNsATh BaJCHTHOCTh M CTENEHb OKHCICHMS
XUMUYECKHUX JJIEMEHTOB B COCIMHEHMAX PaA3JIMYHOIO COCTAaBa, BUJ XMMHYECKOU
CBsA3M (KOBaJICHTHAs, OHHAs, METAJUINUECKasi, BOJAOPOHAs) B COCAMHEHUSX, THII
KPUCTAJJIMYECKON pEIIETKH KOHKPETHOIO BellecTBa (aTOMHas, MOJIEKYJIsipHasl,
VOHHAsl, METAJJINYECKasT)

1.5

CdopMupoBaHHOCTh YMEHUU OIpENessTh XapaKTep cpeabl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUIN

1.6

1.7

1.8

ChopMHUpPOBAaHHOCT, YMEHHSI KJIACCU(PUIIUPOBATh XUMHUYECKHE PEAKIIUUA TI0
pa3IMYHBIM TpHU3HaKaM (YHCIy U COCTaBY PEarupyroIINX BEIIECTB, TEIIOBOMY
¢ deKTy peakiuu, W3MEHEHHUIO CTETNEeHEW OKHCIEHHUS SJIEMEHTOB, OOpaTUMOCTH
peaKIiy, YIaCTHIO KaTan3aTopa)

CdopMUpOBaHHOCTh YMEHHI COCTAaBISATh YPABHEHHsI PEaKUUN Pa3TMYHBIX THIIOB,
MIOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKINil HOHHOTO OOMEHA, yUUThIBAs YCIOBHUS,
MIPU KOTOPBIX ATH PEAKIIUU UAYT 0 KOHIIA

ChopMUpOBaHHOCTH ~ yMEHHH  MPOBOAUTH  PEAKIUH,  MOATBEPKIAIOIINE
KAUECTBEHHBIM COCTAaB pPA3jIMYHBIX HEOPraHMYECKUX BEUIECTB, pPAaCIO3HABATh
ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaX HEOPraHMYECKHUX
BELIECTB

1.9

CdopMHupOBaHHOCTH YMEHHI packpbIBaTh CYIIHOCTh OKHCIINTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN MOCPEACTBOM COCTABJIEHHUS JJICKTPOHHOTO OajaHca
ATUX PEAKIUH




1.10

ChopMupoBaHHOCTH yMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON
PEaKIUU OT PA3NIUYHBIX PAKTOPOB

1.11

ChopMupoBaHHOCTH YMEHHH OOBACHATH XapaKTep CMELICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHELIHETo Bo3aelcTBus (npunuun Jle [llarensbe)

2.1

2.2

2.3

O6H_[aﬂ 1 HCOPraHUYCCKasa XUMU

CdopMHUpOBaHHOCT, yMEHUH packpbiBaTh cMbIca [lepuogmveckoro 3akona JI.H.
MenzeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U
NPOTHOCTUYECKYIO (DYHKIIUU

ChopMupoBaHHOCTh yYMEHHUI XapaKTepU30BaThb 3JEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 mnepuonoB llepuonnueckoil cucTteMbl XMMHUYECKUX
anemeHToB J[.M. MenneneeBa, uCnonb3ys NOHSATUS «S-, P-, O-3JI€KTpOHHBIC
opOUTaNN», «IHEPreTUYECKHE YPOBHM», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMMYECKMX 3JIEMEHTOB M HX COEJUHEHUH [0 IepuojaM U rpynmnam
[Iepnoanueckoii cucteMsl XuMu4ecKux 351eMeHToB [[.1. Menneneesa

CdopMUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOICTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPXKAAThH
CyIIECTBOBAaHUE TEHETHYECKOM CBSI3M MEXIYy HEOPraHWYeCKHMMH BEIIECTBAMHU C
MOMOIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI

2.4

2.5

ChopMUpOBaHHOCTh YMCHHH YCTaHABJIMBATH IMPHHAJICKHOCTh HEOPTaHUYCCKHX
BELIECTB I10 UX COCTaBY K ONpeNeNEHHOMY Kiaccy (rpymnie) coequHeHui (IpocThie
BEIIIECTBA — METAJJIbl U HEMETaJlIbl, OKCUbI, OCHOBAHUs, KUCIOTHI, aM(pOTEpHbIE
THJIPOKCHUJIBI, COJIHN)

ChopMupOBaHHOCT YMEHHH HCIOJNB30BaTh XUMHUYECKYH) CHMBOJIMKY  JUIS
cocTaBlieHUs  (QOpMyJ  BEIIECTB M  YpaBHEHUM  XMUMHMYECKMX  peakiuil,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTAEIbHBIX
HEOpPraHMYECKUX BemecTB (YrapHblii ra3, YIJIEKHCIBIH ra3, aMMHaK, TaméHas
W3BECTh, HETalIEHAs! N3BECTh, TUTHEBAs COJA, TUPUT U JPYTHUE)

2.6

2.7

CdopMupoBaHHOCTh YMEHUN XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, IOATBEPKAATH
CYLIECTBOBAaHME TI'€HETHMYECKON CBSI3M MEXAY HEOPraHMYECKMMHU BEUIECTBAMH C
MIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINH

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT
(pa3nokeHue MepoKcHIa BOJOPOAA B IMPHCYTCTBUM KaTalu3aropa, ONpeaeieHHe
Cpellbl PacTBOPOB BEILIECTB C IOMOILIBIO YHUBEPCAIBHOTO WHIMKATOpA, BIIMSHUE
pa3iauuHbIX (AaKTOPOB Ha CKOPOCTh XHMHUYECKOM peakIuHu, peakuud HOHHOTO
oOMeHa, KayeCTBEHHbIE peaKkluu Ha cyinbdar-, KapOOHAT- U XJIOPHUJ-aHHOHBI, Ha
KaTHOH aMMOHUS, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMaM «Meramib» u
«Hemetamnb») B COOTBETCTBMM C IMpaBUJIAaMH TEXHHKH O€30MacHOCTU IpH
oOpalleHnn ¢ BeIIeCTBaMM M JIa0OpaTOpHBIM O0OPYJOBAaHUEM; IPEACTaBIATH
pe3ysnbTaThl  XMMHUYECKOTO JKCIIEpUMEHTa B  (QopMe 3alucu  ypaBHEHH
COOTBETCTBYIOIIUX PEAKINi U (OPMYIHPOBAThH BBIBOIBI HA OCHOBE ATHX PE3YJIbTATOB

2.8

ChopMHUpPOBaHHOCT, YMEHUW COOMIOAATh TpaBWjIa TOJIB30BAHUS XUMHYECKOU
HOCyIOM M J1a0opaTopHBIM OOOpYAOBAaHMEM, a TakXKe MpaBuUjia OOpalIeHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKLUHMSMH I10 BBINOJIHEHHUIO JTAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTepHU30BaTh XUMUUYECKHE MPOLIECCHI, JIEKAIUE B
OCHOBE IPOMBIIUICHHOIO IIOJIyY€HHs CEPHOM KHCIOTHI, aMMHMaKa, a TakKke




c(OPMUPOBAHHOCTh  MPEACTABICHUI 00 OOmMUX HAayYHBIX MPUHIHUIAX W
IKOJIOTHUYECKUX MPOOIeMaxX XUMHUECKOTO TTPOU3BOACTBA

3.1

XUMHS U KU3Hb. PacuyéThl

CdopMHupOBaHHOCTH MpeCTaBICHUI 0 XUMHYECKOU COCTaBJISIIOLLICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUM TPUPOJIBI, B
GOpPMUPOBAHUM MBIIUICHUST W KYJbTYpbl JHYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAUMOM NJIsi PEHICHHs MPAKTUYSCKUX 3a/1a4 M IKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie

3.2

3.3

3.4

3.5

ChopMUpOBAaHHOCTH ~ yMEHHA  KPUTHYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
uH(pOpMaIMIO, TMOJNy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHHKAIIH, ceTh IHTepHeT u pyrue)

CdopMupoBaHHOCTH YMEHUN COOJIIOIaTh MPaBUiIa SKOJIOTHUYECKHU 11eIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JEATEILHOCTH B LEJSIX COXPAaHEHUS CBOETO 3/10POBbSA
Y OKPYXKaoLIEH TPUPOIHON CPEeJIbl

Oco3HaBaTh OACHOCTh BO3/ICHCTBHS HA dKUBbIE OPTraHU3MbI ONPEACIIEHHBIX BELIECTB,
noHumast cMbici nokasarens [1JIK, mosicHsITh Ha mpuMepax crocoO0bl YMEHBIICHUS U
MPEAOTBPALICHUS X BPEAHOTO BO3AECHCTBUS HA OPTaHU3M YEJIOBEKA

ChopMupoBaHHOCTh YMEHUN MPOBOJUTH BBIUMCIEHUS C UCHOJIb30BAHUEM MOHATHS
«MaccoBasi JOJISl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHHH Ta30B IMpH
XUMHYECKHX pEeakLMsAX, Macchl BEIIeCTBA WIM O0bEMA TIa30B IO HU3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WM O00BbEMY OJHOIO W3 YYaCTBYIOLIUX B pEaKIUH
BEIIIECTB, TEIUIOBOr0 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU
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1.2

TeopeTnueckrne OCHOBbI OPraHU4YECKON XUMHUH

[IpenmMer oprannveckoit XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOJYYEHUH HOBBIX
BEIIECTB M MaTepuaioB. Teopus cTpoeHusi opranndeckux coeauHenuit A.M. bytnepona, e€
OCHOBHBI€ TTOJIOKEHUS

CrtpykTypHBIE (OPMYJIIBI OPraHUYECKUX BelecTB. ['oMonorus, n3omepus. XuMuueckas cBsizb B
OpraHWYECKUX COCAMHEHUSX — OJUHApHbIE M KpaTHble cBs3u. llpencraBienue o
KJIAaCCU(UKALUN OPTAHUYCCKUX BEIIECTB

13

2.1

2.2

2.3

24

Homenknatypa opraHmdeckux COEAMHEHHN (CHCTEeMAaTU4yeCcKas) W TPUBUAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

YrieBogopoasl
AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psj. MeraH W 3TaH — MNOpocTeiime

IIPEJCTaBUTENIN aJKaHOB: (hU3MYECKHEe M XUMMYECKHE CBOWCTBA (pEeakLUMU 3aMELIeHHUs U
TOpPEHMS), HAX0XK/IEHNUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHNE

AJKeHBI: COCTaB M CTPOCHHE, FOMOJOTMYECKUM pPsii. DTWIEH M INPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN AIKEHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (pPEakUMM THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U NOJIMMEPHU3ALINN), TOIy4YeHUE U IPUMEHEHUE
Ankanuensl: OyraaumeH-1,3 u MetwnOyraaueH-1,3: cTpoeHHe, BaKHeHIINE XHMHUYECKHE
cBoiicTBa (peakius noauMmepusannn). [logyueHrne CHHTETHYECKOTO KayuyKa U pe3HHbI
AJNKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUsI, TOMOJIOIMUYECKUH psia. AlleTHUIIeH — MpocTeHIunit

MIpe/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUECKHNE U XUMHUYECKHE CBOMCTBA (peakluuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE

2.5

2.6

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XUMHMUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJyYyeHUE U MpUMeHeHue. Toiyos: cocTaB, CTpPOEHHE,
¢u3nyecKkrue 1 XMMUYECKUE CBOMCTBA (peaKku TaJOreHUPOBAaHUS M HUTPOBAHMUSI ), IOJTyUEHUE
u npuMeHeHue. TOKCHYHOCTH apeHoB. ['eHeTHueckas CBA3b MEXKIY YTJIEBOIOPOAAMH,
MIPUHAJIEKALUMU K Pa3IMYHBIM KJIaccaM

[TpupoHbIe HCTOYHUKH YTIIeBO10po1oB. [IprupoaHblii ra3 u monytHsle HepTsHBIE ra3sl. HedTh
u e€ npoucxoxaerne. CrnocoObl nepepaboTku HeTH: MEeperoHkKa, KPEeKUHT (TepMUYECKUH,
KaTaauTuueckui), nuponu3. [IpoaykTtsl mnepepaboTku HepTH, HUX NPUMEHEHHE B
MIPOMBIIITICHHOCTH U B ObITY. KaMeHHBIH yTroib U MPOIYKTHI €r0 epepadoTKu

3.1

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCANHCHUA

[IpenenvHble ONHOATOMHBIE CHUPTHL. MeETaHON M D3TAaHON: CTPOEHHE, (QU3MUECKUue U
XMMHUYECKHE CBOICTBA (PEAKIMN C AKTUBHBIMHU METaJlIaMH, TaJOr€HOBOJOPOIaMH, TOPEHHE),
IpUMEHEeHHe. BoIopoaHble CBSI3M MEXIy MOJIEKyJaMu CHUpTOB. JlelicTBHME MeTaHoJa W
JTaHOJa Ha OpPraHU3M 4YeloBeKa. MHOroaToOMHbIE CHUPTHI. OTHUIICHIJIMKOJIb M TIIMLEPHH:
CTpoeHue, PU3NIECKre U XUMUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO IIETOYHBIMU METAJIIaMHU,
KAauecTBEHHasl peaklMsi Ha MHOIOATOMHBIE CHUPTHI). [leficTBME Ha OpraHu3M ueloBeKa.
[IpuMeHeHne IIINLIEPUHA U STHIICHTIIUKOJIS

3.2

@DeHoI: CTpOCHHE MOJEKYIbI, (PU3MUECKUe M XUMHYECKHE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue peHona




3.3

AHL,Z[GI‘I/I,Z[BI N KCTOHBI. CDOpMaHLHGFI/II[, alCTAJILACTHU/: CTPOCHHUC, (1)I/I3I/I‘-I€CKI/IG N XUMHUYCCKUC
CBOMCTBa (peaKI_II/II/I OKHUCJICHHUA U BOCCTAHOBJICHUA, KaYCCTBCHHBIC peaKLII/II/I), MOJIy4YCHUC U
IIPUMEHECHUEC

3.4

OnIHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTh. MypaBbUHAs U YKCYCHas KHUCJIOTBHI:
cTpoeHue, (U3MYECKue M XMMHUYECKHE CBOWCTBA (CBOWCTBa, OOIIME I Kjacca KHCIOT,
peakmus 3TepuduKanun), moJydeHue u npuMmeHenrne. CTeapuHoOBas U OJICMHOBAsI KUCJIOTHI KaK
MIPEJICTABUTENH BBICIITNX KapOOHOBBIX KUCIIOT. MBUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT,
HUX MOIOIIIee ICHCTBHE

3.5

3.6

CroxHble 3QUpBI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. ['MIp0onn3 ClI0KHBIX 3PUpOB. JKUPBHI.
I'mpponus xupos. [IpuMenenune xupoB. buosornueckas posib )KUPOB

VYrneBoabl: cocTaB, KiacCH(pHUKaluUs YrieBoJoB (MOHO-, IU- U MOJHcaxapujbl). ['roko3a —
MPOCTEUIINI MOHOCAXapH: 0COOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (PU3MUECKHEe W XUMHYECKUE
cBoiicTBa (B3aumopeiicteue ¢ rugpokcugoMm Mmeau(ll), okucienne amMmMuayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBIcHHME, OpOKEHHE TJIIOKO3bI), HAXOKICHHE B IPHPOJIE,
puUMeHeHue, ouonorudeckas poib. Dotocunte3. OpykTo3a Kak u3omep rioko3sl. Kpaxman u
LEJUTI0NI03a KaK MpUpoAHble monmuMepbl. CTpoeHrne KpaxMana M IeJUIto03bl. Pu3nuecKkue u
XMMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAS PEAKIHS C HOIOM)

4.1

4.2

ASOTCOI[ep)KaH_II/Ie OpraHn4YCCKHUC COCAMHCHUA

AMMHOKHUCIIOTHI KaK aM(oTepHbIe OpraHMYecKue coeauHeHUs. DU3HYEeCKue U XUMUUYECKUE
CBOICTBa aMHMHOKHUCIIOT (Ha IpUMEpe TIuIMHA). buojgornyeckoe 3Ha4YeHHE AMHHOKHCIIOT.
Ilerrtuanl

benku kak mNpUpOAHBIE BHICOKOMOIEKYISIpHBIE coequHeHus. llepBuuHas, BTOpUYHAS H
TpeTUYHasi CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OEITKOB: THUIPOJIW3, JCHATYpaIlus,
KaueCTBEHHBIC PEAKIIMK Ha OeIKU

5.1

5.2

BBICOKOMOJ'ICKy.HSIpHBIC COCOUHCHUA

OcCHOBHBIC TOHATHS XHUMHU BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/II‘;IZ MOHOMCp, IIOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHL IIOJIMMEpHU3AlNU, CPCAHASA MOJICKYJISIpHAs Macca. OcHoBHBIE
MCTOABI CUHTC3a BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/II\/JI — [MoJIMMEpHU3alnAa U MOJUKOHACHCAI A

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M HX IPEBPALLEHUN: O3HAKOMIIEHUE C
oOpa3uamMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUlacTMacc, KaydykoB. llomyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI

11 KUIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

TCOpeTquCKHC OCHOBBI XMMHHU

11

XuMuyeckuit  3nemMeHT. AToM. Sapo aroma, M30TONBL. DJEKTpOHHAs 000JI0YKa.
DHepreTHyecKue YpoBHH, MOyPOBHU. ATOMHBIE OpOUTaH, S-, P-, d-3aeMeHThl. OcOOeHHOCTH
pacripesielieHus SJIEKTPOHOB 110 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHas: KOHGUTYypalusi aTOMOB

1.2

Ilepnonnueckuii 3akoH u [lepuoanueckas cucrema xummudeckux aemenTos J1.1. Menzeneesa.
CBs3p nepuoauueckoro 3akoHa u Ilepuoanueckoll cUCTEMbl XUMHUYECKUX 31eMeHTOB [I.U.
MeHnneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHYECKUX HJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB I10
rpynnam u rnepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU




1.3

Crpoenue BeniecTBa. XMMUUYECKast CBsI3b. BUIbI XMMUUECKOM CBSI3U (KOBAJICHTHAS HETIOJISIPHAS
U TIOJISIpHAsl, HOHHAsI, MeTauinyeckas). IOHbI: KATHOHBI U aHUOHBI. MeXaHU3MbI 00pa30BaHUS
KOBQJICHTHON XMMHYECKOH CBsI3M (OOMEHHBIN M JIOHOPHO-aKIIENTOPHBIN ). BogopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpUunaTenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBAa BEIIECTB OT THUIA
KpUcTauIMdecko pem€rku. llonstue o nucnepcHbIX cucremax. MICTUHHBIE M KOJUIOHWIHBIE
pacTBOpBl. MaccoBas 10715 BEIECTBA B PACTBOPE

1.6

Knaccugukarus Heopranndeckux coenHeHnii. HoMeHk1aTypa HeOpraHu4ecKrux BEUIeCcTB

1.7

Xumnueckass peakuusa. Kraccudukanms XUMHYECKMX peakiuii B HEOPraHMYECKOW U
OpraHMYECKON XMMHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILICHHUS
SHEPruy NPU XUMHUUYECKUX PEAKLUAX

1.8
1.9

1.10

1.11

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PAKTOPOB

OOpatumMble peakiuu. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIHUAIOLIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

OnexkTponuTtnueckas auccouuanus. CunbHble W cialObie amekTponuTbl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KHUCIasi, HelTpasibHas, nienouHas. Peakiium noHHOro oOMeHa

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuu

Heoprannueckas xumust

2.1

Hewmerannsl. [lonoxxenue nHemeramuioB B Ileprogndeckoil cucreMe XMMHYECKHX JJIEMEHTOB
.. MenneneeBa U 0COOCHHOCTH CTpoeHHUsI aTOMOB. Du3myeckue CBONCTBA HEMETAILIOB.
AnoTponusi HeMeTa/uioB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTE€HOB, CEPHI, a30Ta, (hochopa, yriaepoaa
U KpPEeMHHS]) U HUX COEAUHEHUN (OKCHUIIOB, KHUCIOPOJCOAEPKAIIMX KHUCIOT, BOJOPOIHBIX
coenuHeHui). [I[puMeHeHne BaXHENIIINX HEMETANIOB M UX COSIMHEHUIA

2.3

2.4

2.5

Mertamibl. [lonoxenne meramnoB B [lepuonnueckoi cucteMe XMMUYECKUX 3ieMeHToB [1.M.
MenneneeBa. OcoOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOriue
¢dusnyeckue cBoicTBa MeTamioB. CrllaBbl METAIIOB. DIEKTPOXUMHUYECKHUM PsIi HATIPSKEHHMA
METaJUIOB

XVMHUYECKUE CBOMCTBA BAXKHEUIITUX METAIIOB (HATPUH, KWW, KAIBIIUA, MATHUH, aTIOMUHUH,
[IUHK, XpOM, >Kele30, MeIb) M HX coenuHeHui. OOmmMe crmocoObl MOTyYeHUs METalIOB.
[IpumeHeHre MeTauIoB B OBITY U TEXHUKE

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCHICCTB, IPUHAMJICKAINUX K Pa3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xuMum B oOecrieueHUH SKOJIOTMYECKOM, PHEPreTUYecKOo M MuiieBoi 0e30macHOCTH,
pa3BUTUU MeTuIMHBL [loHSATHE O HAay4HBIX MeETOAaX IO3HAHUS BEIIECTB U XUMHYECKHX
peakuun

3.2

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO MOTYYEHUS BaKHEHIITHX
BelecTB. YeloBeK B MHUpE BEIIECTB M MAaTEPHAJIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl s 3JIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMuYecKue U MUHEpaIbHbIEe y100pEHUS

3.3

XHMHA U 310pOBbE YEJIOBEKA: IIPaBUila UCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaToB, IIpaBuia
6€30I1aCHOT0 MCII0JIb30BaHMS MTPETapaToB OBITOBOM XUMHUH B MTOBCEHEBHOM KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e ['abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 0a30BbIi ypObleHb. M.:
IIpocsemenue

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e Xumus. 10 -11 xnacc. CoopHuk 3a7a4 1 ynpaxkuenuid. Yepsuna B. B., Bapnamosa A.
B., Xacanosa T. B. M.: IIpocsenienue
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content.apkpro.ru/ru/catalog
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«Yun.py // https://uchi.ru/teachers/lk

«Dusukon mad // https://physicon.ru/catalogeor
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