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MNOSCHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1O XUMHM Ha YpPOBHE CcpelHEero oomiero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUH K pe3ylbTaTaM OCBOEHUS (perepanbHO 00pa3oBaTeIbHON MPOrpaMMbI CPEHETO O0IEro
obpazoBanus (DOII COO), npencrabieHHbIx B DeepaabHOM TOCYAAPCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpemnogaBanus ydeOHOro mpeaMmera «XUMHUA» B
oOpa3oBarenpHbIX  opraHusauusax  Poccuiickoit ~ @enmepanuu,  pealu3ylIIUX  OCHOBHbBIE
o0Opa3oBaTeNbHble MPOrPaMMbl, U OCHOBHBIX MOJIOXKEeHHH «CTpaTeruu pa3BUTUS BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuo no 2025 roma» (Pacnopsbxenue IlpaButensctBa PO or 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabdOTKe NpOrpaMMbl [0 XUMHH, K OIPENENCHUI0 OOIIeH CTpaTeruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHUS OOYYAIONIMXCS CPEICTBAMHU y4eOHOro mpeaMera «XuMus» s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHIENTyalbHble monoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJEp)KaHMs, pPEe3yJbTaToB OOYy4eHUS U TpeOOBaHMN K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHWE, IMOTYy9aeMOEe BBITYCKHHKaMH O0IIe00pa3oBaTeIbHON OpraHu3alnu,
SBIIETCS HEOThEMJIEMOW dYacTbld HX o00pa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIONIMM STaloM
peai3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYLTUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npuposl, (OPMUPOBAHKS MHUPOBO33PEHHUS M OOIIECH KYIbTYPHI YENIOBEKAa, a TAKKE SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOILEHUS K CBOEMY 3JI0pOBbIO M MPHUPOAHOIN cpene. Peanmsyercs xumuueckoe
oOpa3oBaHHe OOy4yalOUIUXCS Ha YpPOBHE CpeTHEro ooOIero ooOpa3oBaHUs CpEACTBAMU Y4eOHOTO
npenMera «XuMus», CoJep)KaHue M MOCTPOCHHE KOTOPOro ONpENEeHbl B MPOrpaMMe M0 XUMHUH C
yuéToM cnenu(uKy HayKu XUMHH, €€ 3HA4YeHUS B MO3HAHUHM NPHUPOJABI U B MaTEPUAIBHOW >KU3HU
olmiecTBa, a Takke ¢ Y4ETOM OOIMMX MLeNed MU MPUHIHUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpeiHero obiiero oopasosanus B Poccuiickoit denepanuu.

XuMHSL KakK D3JEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HIPaeT OCOOYyI0 pOJb B COBPEMEHHOMH
LUMBUJIM3AlMU, B CO3/IaHUM HOBOW 0a3bl MarepualibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHME LEJIOCTHOTO IpeJCTaBIeHHUs 00
OKpY>KaloIlleM MHUpe KaK O €JUHCTBE IPUPOIBI U YelloBeKa, KOTOpoe (OPMHUPYETCS B XUMUHU Ha OCHOBE
MIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMUS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3auMOZIENCTBYS C IPYTMMHU €CTECTBEHHBIMHM HayKaMH, XMMHsI CTajla HEOTHEMIIEMOU 4aCThIO
MHUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIIOBHEM YCIELIHOIO TPY/a U KU3HU KaXJI0ro 4ieHa oOIiecTBa.
CoBpeMeHHass XMMHS Kak HayKa CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHIl HampaBjieHa Ha
pelieHre rao0anbHbIX MPOOJIeM YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOI,
MUILEBOM, HKOJIOTHUECKOH O€30MaCHOCTH U OXPaHbl 37J0POBBS.

B cootBercTBHM ¢ OOmMMHU LEISAMH M NMPUHLUIAMHU CPEJHEro oO01ero oOpa3oBaHus cojaep)KaHHe
npenmMera «Xumus» (10-11 kiaccel, 6a30BbIN ypOBEHb N3YUYEHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO
Ha OOMIEKYJBTYPHYIO TOATOTOBKY OOy4YalIMXCA, HEOOXOIUMYIO UM  JJIT  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEHUIHOIO BKJIIOYEHHMS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XMMHUEH.

CocraBisitolmiuMH  TipeAMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMHs» U
«O0miasi U HeopraHudeckas: XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HayKH: cHCT€Ma 3HAHUH MO HEOPraHMYeCKOW XMMHHU (C BKIIOUEHHEM 3HAHUHM M3
o0meit XUMUU) U OpraHndeckoil xumuu. PopMHpOBaHHE AAHHOW CHUCTEMbl 3HAHUUA MpPU H3YUYEHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.



CrpykTypa coaepxkanusi KypcoB — «Opranndeckast Xxumusi» U «OO0Iasi 1 HEOPraHMYECKask XUMUS»
copmMHupoBaHa B IporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOJAXOJa K M3YyYCHHIO y4eOHOro
MaTepuaia M OOyCIOBJI€HAa HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha ONpEAETIEHHBIX
TEOpPETUYECKHUX YPOBHsX. Tak, B Kypce OpraHn4ecKoi XMMHMH BELECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUM CTPOEHUSI OPraHUYECKUX COECIUHEHMH, a TaK)KE€ Ha YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX MPEACTaBICHUN O CTpoeHuH BemiecTB. CBefeHUs: 00 M3y4aeMbIX B Kypce BELIeCTBaX
JAI0TCS B Pa3BUTUU — OT YIJIEBOAOPOAOB /10 CJIOKHBIX OMOJOIMUYECKH aKTUBHBIX coeiMHEeHHH. B kypce
OpPraHUYeCKOM XHUMHUM TOJYy4aroT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEro
o0pa3oBaHMs IEPBOHAYAIbHBIE MPEJCTABICHUS O XHMMHUYECKOH CBSA3HM, KJIacCU(UKAIMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHMSI, 0 XUMUYECKON PEAKIIUH.

[Tox HOBBIM yTJIOM 3peHHus B IIpeameTe «XHUMUs» 0a30BOro ypOBHS PacCMaTpUBACTCS M3YUYEHHBIN Ha
YPOBHE OCHOBHOI'O 001IEro 0Opa3oBaHUsl TEOPETUUECKUH MaTepHuan U (PakTOJIOrH4ecKue CBEIEHUs O
BEIIECTBAaX U XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmast 1 HeopraHuuecKasi XUuMHUs
00y4aroImuMCsl TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATHh 3HAYCHHE IEPUOJUYECKOT0 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJOIMUECKUX IMO3ULMH, TIyO’Ke MOHATh HMCTOPUYECKOE H3MEHEHHE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBACHSIOIICH W MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHMR O BaXKHEHIIMX BEIIECTBAX, HX COCTaBE, CTPOCHMH, CBOMCTBaX M
IPUMEHEHUH, a TAKKE O XMMHUYECKHX PEAKIUSAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUs
nomnounHsercs B Kypcax 10 u 11 knaccoB anemMeHTaMu COAEpKaHUsl, UMEIOIUMU KYJIbTYPOJIOrHUECKHM
U NPUKJIATHON XapakTep. DTHU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, pPacKpbIBalOT €€ poJib B II03HABAaTEIbHOM M MPAKTUYECKOH JEsITENbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHHIO YBXEHHS K IPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKHUX
IPWIOKEHUH XHUMUHU, I[OMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOLIECTBEHHO U JMYHOCTHO
3HaYMMBbIX MpoOsIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIMBATH MH()OPMAIUIO U NPUMEHATh
e€ U1 TONOJHEHWs  3HAHWM, peIIeHUs  MHTEIUIEKTYaJbHBIX U 3KCIIEPUMEHTaIbHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM coaepxaHue ydyeOHOro mnpeamera «XUMHsS» JaHHOTO YpPOBHS
W3yYeHHs] OPHEHTUPOBAHO Ha (OPMHPOBAHME Yy OOYYAIOUIMXCS MHPOBO33PEHYECKON OCHOBBI IS
NOHMMaHus (uiocopckux wuaeH, TaKMX Kak: MaTepuanbHOE E€AMHCTBO HEOPraHMYECKOro u
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHEM, 103HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM SKCIEPUMEHTAa U PEIICHUs MPOTUBOPEUHI MEXAy HOBBIMH (pakTamMHu U
TEOPETUUYECKUMH IPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELIEHUU SKOJIOTMUECKHUX MpoOieM, a
TaKkXke IMpobsieM cOepexeHHs HHEPreTHUYECKUX PECYpCOB, CBHIPbS, CO3JAHUS HOBBIX TEXHOJOTHH M
MaTepHaoB.

B numane pemieHus 3amad BOCHUTAaHMS, PA3BUTHS WU COLMANM3ALMM OOYYaIOUIMXCS MPHUHSITHIE
IpOrpaMMOil MO XUMHM TOAXOAbl K OINPEACNIEHUI0 COJIEPKaHUA U IOCTPOCHUS IpeaAMeTa
peaycMaTpuBaoT GOPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX AEHCTBUH, HMEIOIINX 0a30BO€ 3HaYEHUE
JUI  pa3iM4YHBIX BHUJOB JIEATENIHOCTH: pelleHus mpodieM, TIOUCKa, aHajau3a U 00paboTKu
uH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOpPETEeHMs] ONbITa MPAKTUYECKOM U HCCIeI0BaTEIbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHUH.

B npaktuke mpenojgaBaHMs XMMHUHM KaK Ha YpOBHE OCHOBHOIO 00Iero obpa3oBaHus, Tak M Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPU ONPENEICHUHN COIEPKATENbHON XapaKTepUCTUKH 1esei
U3Y4YEeHUs TpeJAMETa HaNpaBJIEHUEM TEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XHUMHUYECKOW HayKd KakK o00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS,
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KyibTypel. C
METOJIMYECKOW TOUKHM 3PEHHS TAKOM MOJXOJ K ONPEACIEHUIO LIENEH M3ydeHHUs NpeaMeTa sBIIeTCs
BIIOJIHE OTIPaBJaHHBIM.



CoriacHo 1aHHOI TOYKe 3peHHs TVIABHBIMU 1eJSIMH U3YUYeHUs npeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ku1.) AIBAAKOTCH:

- (OpMHUpPOBAHHE CHUCTEMBbl XHUMHYECKHX 3HAHWM KaK BaXKHEWINECH COCTaBIIAIONICH E€CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIeKaT KIIIOUeBble MOHATHSA, (PyHIaMEeHTaIbHbIE 3aKOHBI U
TCOpHUU XUMHUH, OCBOCHUC A3bIKa HAYKH, YCBOCHUC M MMOHHMMAHUC CYINHOCTHU OOCTYIIHBIX O606H.I€HPII>'I
MHPOBO33PEHUYECKOr0 XapakTepa, 03HAaKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;

- (hoopMUpOBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS BEIIECTB U XMMHUYECKUX
peakuui, HEOOXOAUMBIX MJi MPUOOPETEHUsS YMEHHM OpUEHTHPOBAThCSI B MHUpPE BEIIECTB U
XUMHUYCCKUX SIBJIGHI/II\/JI, HMCIOIUX MCCTO B IIPpUPOJC, B HpaKTI/I‘{eCKOfI u HOBCGI[HGBHOI\/JI KHU3HU,

- Pa3BUTHUC YMGHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6HIOIIeHI/I€M u OGLHCH@HI/IGM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHHEM IPaBUII O€30M1aCHOT0 OOpAIEHHS C BEIECTBAMH.

Hapsiny ¢ atum, coznepkarenbHas XapaKTEpUCTHKA LEJIeH U 3a/1a4 U3y4YEeHUs IPEeIMETa B IPOrpaMme
[0 XMMMM YTOYHEHAa M CKOPPEKTHPOBaHa B COOTBETCTBUM C HOBBIMH IPUOPUTETAMU B CHCTEME
cpeaHero odmero oOpasoBanHus. CerofHs B IpenojaBaHUM XUMUHU B OOJIbLIEH CTENEHM OTAAETCS
MPEANOYTEHUE MPAKTHUIECKOM KOMIIOHEHTE COJIepKaHMsI 00y4eHUs, OPUEHTUPOBAHHOM HA MOJATOTOBKY
BBIIIYCKHMKA 0OILIe00pa3oBaTebHOM  OpraHM3aluM, BIAJCIOIIEr0o HEe HaOOpoM 3HaHMN, a
(YHKIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHMSMHU aKTHUBHOI'O MOJIyY€HUs 3HAHUH U
IPUMEHEHMS UX B PEealbHOMN KU3HU JUIsl peIlieHHs] TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM npu M3yuyeHMHU NpeaMera «XHMHUS» TOMHHHpPYIollee 3HAYeHHEe MPUOOPETAIOT
TaKue HeJH U 321244, KaK:
- ajganTanmus OOyYaroIIMXCS K YCIOBHSM JUHAMHYHO pPa3BUBAIOIIETOCS MHpa, (OpMHpPOBaHUE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY TPUHSATHIO TPaMOTHBIX pEHICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlHsX,
CBA3aHHLIX C BCIICCTBAMH U UX ITPUMCHCHHUECM;
- (opMupoBanue y OOyYarOUIMXCSl KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), HMEIOUIUX
YHHUBEPCAIbHOE 3HAUCHUE IS PA3IUYHBIX BUOB JIEATEIbHOCTHU: PEIICHUs MPpo0ieM, MOUCKa, aHaIn3a
u 00paboTku uHGOpPMAIUU, HEOOXOAMMBIX Uil MPHOOPETEHHUs OMbITa JEATEIBHOCTH, KOTOpas
3aHUMAaCcT BaA)XKHOE€ MECTO B IIO3HAHHKW XHMMHH, a TAKXKE IJI1 OLICHKHU C HOSI/IHI/Iﬁ YKOJIOTUYECKOH
0€e30MacHOCTH XapakTepa BJIUAHUA BCIICCTB M XHMMHUYCCKHUX IPOLECCOB HA OpPraHu3M 4YCJIIOBCKAa U
IIPUPOJIHYIO CPELY;
- pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTEIUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJarouxcsi: ClOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHMS 110 XUMUU B COOTBETCTBUU
C XU3HCHHBIMU HOTpe6HOCT$[MI/I, HCII0JIb30BaTh COBPCMCHHBLIC I/IH(i)OpMaIH/IOHHI)Ie TEXHOJIOTUHU JIA
MOKCKA M aHajIn3a y4eOHON M Hay4YHO-TIONYJIpHONW HH(OPMAaLU XUMUYECKOTO COAEepHKAHMUS;
- ¢GopMUpOBaHHE U PA3BUTHUE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOII0IaTENbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
IIpHU ITAaHUPOBAHUHA U MIPOBCACHUN XUMHUUYCCKOI'O SKCIICPUMEHTA,
- BOCIUTaHUE Yy oOOydarmmxcs yOexAEHHOCTHM B T'YMAaHUCTHYECKOW HANpaBlIEHHOCTH XUMUHU, €€
B2XHOW POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM pallMOHAILHOTO MPUPOAONOIB30BaHNS, TIOMOIHEHUS
OHEPTEeTHUYECKUX PECYPCOB W COXpaHEHHsI TPUPOJHOTO PABHOBECHUS, OCO3HAaHHUs HEOOXOIUMOCTU
OCpe)KHOTO OTHOIICHUS K TIPUPOJAE ¥ CBOEMY 3J0POBBIO, a TakKe TMPUOOPETEHUS OIbITa
HCITIOJIB30BAHUS ITOJTYUCHHBIX 3HAaHUU JJI IPUHATHA TPAMOTHBIX peIHeHI/Iﬁ B CUTyallMiX, CBA3aHHBIX C
XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM mmaHe cpemHero oOriero oOpa3oBaHus TpeaMeT «XUMHUsS» 0a30BOTO YPOBHSI BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE IPEIMETHI.



OO1u1ee ynciI0 4acoB, OTBEAEHHBIX ISl M3yUCHUSI XUMUH, Ha 0a30BOM YPOBHE CPEAHETr0 00IIero
oOpa3zoBanusi, coctaBiseT 68 yacon: B 10 kinacce — 34 gaca (1 gac B Hepento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).



OIMUMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bl IIEHTPA «TOYKA POCTAy,
HUCITIOJB3YEMOT O JJIs1 PEAJIN3ALIMA OBPA3OBATEJIBHBIX TIPOI'PAMM B PAMKAX

HOPENNOJABAHUS XUMHUN
Hcnonb3oBanue o6opynoBanus LeHTpa «Touka poctay MO3BOJISIET CO3/1aTh YCIOBHSL:
- U1 PaCLIMPEHUs COJePKaHMs HIKOJIBbHOIO XUMUUECKOro 00pa3oBaHus;
- JUIs IOBBIILIEHUS [T03HABATEIbHON aKTHBHOCTU O0YYaIOIUXCs B €CTECTBEHHO-HAYYHOU 001acTH;
- JUTsl pa3BUTHSI TUYHOCTH peOEHKA B Mpoiiecce 00yueHUs: XMMHH, €r0 CIIOCOOHOCTEH, (DOPMUPOBAHUS
U YZOBJIETBOPEHUS COIIMAIbHO-3HAYNMBIX HHTEPECOB U OTPEOHOCTEIH;
- s paboThl ¢ OJApEHHBIMU IIKOJBHUKAMH, OPraHH3allMd MX Pa3BUTHS B PA3IUYHBIX 00IACTAX
00pa3zoBaTeNbHON, TBOPUYECKOM IEATEILHOCTH.
OcHoBHOH (opMO y4eOHOU IEATEILHOCTH SBJISETCS XUMHUYCCKUM SKCIIEPUMEHT, MPOBOJAWMBIA B
BUJIe 1a00paTOPHBIX, MPAKTUYECKUX PAOOT M JEMOHCTpALUi.
OKCIIEpUMEHTAIIBHBIEC JAHHBIC, MIOJIYYCHHbBIE YYAaIIUMUCS IIPYU BBIIIOJIHEHUN KOJUYECTBEHHBIX OIIBITOB,
MIO3BOJISIFOT CAMOCTOATEIIBHO JI€1aTh BBIBOABI, BBIABIATH 3aKOHOMEpPHOCTH. Iloaxomsl, 3a10KeHHBIE B
cojiepKaHue TPOTrpaMMBbl Kypca, CO3al0T HEOOXOMMbIE YCIOBHUS AJISi CUCTEMHOTO YCBOGHHUH OCHOB
HayKH, U1 00eCIeYeHUs Pa3BUBAIOLIETO U BOCIMTHIBAIOLIETO BO3JAEHCTBUS OOy4YeHHUS Ha JINYHOCTh
y4alierocs.
Hudposas (komnbroTepHas) JadopaTopusi, NPOrpaMMHO-aNNapaTHbIH KOMIUIEKC, JaT4YMKOBas
CUCTEMa - KOMIUIEKT y4eOHOro o0OpyJIOBaHMsI, BKJIIOYAIOIIMNA HM3MEpPUTENbHBIN OJIOK, HMHTEpdeiic
KOTOPOIo MO3BOJISIET 00eCHneunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAaOOpOM [1aTUYUKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX (PU3UUECKUX BETHUHUH.
JaTyuk Temmeparypbl TepMONAapHbIA — IpeAHa3HauyeH i u3Mmepenus temmneparyp g0 900 C.
Vcnionb3yeTcst Ipy BBINOJHEHUH paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IUIAMEHH, IJIaBJICHUS
U Pa3JI0KEHUSI BEILIECTB.
JaT4uK ONTHYECKOH IJIOTHOCTH (KOJIOPUMETP) — IpEeAHA3HAYEH Ui W3MEPEHUs OINTHUYECKOU
IUIOTHOCTH OKpPAILIEHHBIX PACTBOPOB.
Jatunk pH - mnpenHasHaueH Al WM3MEpPEHHUS BOJOPOAHOIO IOKa3aTesl BOJHBIX PAacTBOPOB B
Pas3IUYHBIX UCCIIETOBAHUAX 00BEKTOB OKPYKAIOIIEH Cpeibl.
JlaT4uK 3JEKTPONPOBOAHOCTH - TPEJHA3HAYECH JUISI U3MEPEHHUS YAEIbHOW AJIEKTPONPOBOJHOCTH
xuakocre. [IpumenseTcs npu U3y4eHUN TEOPHUHU JIEKTPOJIUTHYECKON TUCCOLNALNY, XapaKTEPUCTHK
BOJHBIX PaCTBOPOB.
JlaTuMK XJOpPUA-WOHOB — NPEJHA3HAYEH JUIsl KOJMYECTBEHHOI'O OMNPEENICHUsI COJEP)KaHUsS HOHOB
XJIOpa B BOAHBIX pacTBOpax, MOYBE, NPOAYKTaX MUTAHUS.
JlaTuMK HUTPAT-MOHOB — IIPEIHA3HAYEH /711 KOJIMYECTBEHHOT'O ONPEAEICHUSI HUTPATOB B Pa3INYHbIX
0o0BEKTaxX: BOJIE, OBOILAX, T0YBE, (PPYKTaX, KOJIOACHBIX U3ACTHUAX.
Muxkpockon nupoBoi npegHazHaueH JUIsI U3ydeHUs: pOpMbI KPUCTAJUIOB M HAOIIOACHUS 32 POCTOM
KpHUCTAJIJIOB.
Annapar a5 npoBeaeHus xumuueckux peakuuii (AIIXP) npennasHadex s TOJIy4eHUS U
JIEMOHCTpAIMK CBOMCTB TOKCHYHBIX TAPOB U T'a30B. DTH BEIIECTBA MOJIYYalOTCs B KoJ0e-peakTope, u
[P HarpeBaHuu (Wi 6e3 HarpeBaHusl) ra3000pa3Hble BEIIECTBA IPOXOIAT Yepe3 MOrJIOTUTENbHBIE
€MKOCTH (Haca/IKi) ¢ paCTBOPAMHU PEareHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK raza
MOTJIOLIAETCS KUAKUMU U TBEPABIMU peareHTaMH, a TaKk)Ke aKTUBUPOBAHHBIM yIJIEM. AMapar Jaiie
BCET0 UCHOJB3YIOT JJISl HOJyYEHUs ¥ IEMOHCTPAIU CBOMCTB XJI0pa, CEPOBOIOPO/IA.
IIpubop st AeMOHCTPaLMU 3aBUCUMOCTH CKOPOCTH XMMHYECKMX PeaKluii 0T pa3IMYHbIX (aKT
OPOB HCIIOJIB3YIOT MIPU U3YUYEHHH TeMbI «CKOPOCTh XUMHUUECKOM peaklun» U TEerIoBoro 3¢ dexra
XUMUYeCcKHUX peakiuil. [Tpubop 1aér BO3MOKHOCTh SKCIIEPUMEHTAIBHO UCCIIeI0BaTh BIMSHNUE Ha
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CKOpPOCTh XUMUUYECKUX PEAKLUH CIEAYIOINX (PAKTOPOB: MPUPOABI pEarupyromux BEIIECTB,
KOHIIEHTPALMU pearupyroliyux BeLeCTB, IO I'paHULbl pa3ziena (a3 B reTepOreHHbIX CUCTEMAX
(OBEPXHOCTH CONPUKOCHOBEHMS MEK/Y PEAarupyrolMMy BEIIECTBAMU ), TEMIIEPATYpPbl, KaTalln3aTopa,
UHTHOUTOpA.

IInnerka-no3arop - npucrnocodIeHne, UCIOIb3yeMoe B 1a00paTOpUu AJIsi OTMEPUBAHHS
orpeneIéHHOro 00bEMa )KUIKOCTU. [IUIeTKN BHIYCKAIOTCSl IEPEMEHHOTO U TOCTOSIHHOTO 00BhEMa. B
KOMILIEKTBbI 000pYJOBAHUS ISl MEJUIIMHCKUX KJIACCOB BXOAST yJOOHBIE MUIIETKU- 103aTOPbI
OJTHOKAHaJIbHbIE, I03BOJISIIOIME HACTPOUTh HEOOXOIUMBIN 00BbEM OTOMPAEMOH JKUAKOCTH B TPEX
pa3IMYHBIX JUAla30HaXx.

Bans koMOMHUpOBaHHAS NpEeIHA3HAYEHA JJIs HarpeBa CTEKJITHHBIX U (ap(OpOBBIX COCYI0B, KOT1a
TpeOyeTcst co3aTh BOKPYT HAarpeBaeMoro cocyia paBHOMEPHOE TEMIIEpaTypHOe ToJIe, H30ekKaTh
HCIIOJIb30BAHMS OTKPBITOrO IJIAMEHH M PACKAIEHHOW dJIeKTpruiecKkor cnimpainu. Kopmyc
KOMOWHUPOBAHHOH OaHM cAeNaH U3 amoMHUHUS. JKUIKOCTHAS YacTh KOMOMHUPOBAHHOM OaHH
3aKpBIBACTCS KOJIBIIAMU PA3IIMYHOIO JUaMETpa.

IIpu6op aJist mosTy4YeHHs ra30B UCIIOIb3YETCs [Tl TOJIyYeHHsI HEOOIbIINX KOJIMYECTB ra30B:
BOJIOPOJIa, KUCIIOpoAa (U3 MEPOKCHIAa BOJOPOAA), YIIIEKHCIIOTO ra3a.



COIEPKAHUE OBYYEHMUSA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMUH

[Ipeamer opraHuyeckodl XuUMHUU: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAYEHUE B IOJYYEHHUH HOBBIX
BEIIECTB M MarepuayioB. Teopus CTpOeHHs oOpraHuueckux coeauHeHuit A. M. bytiepoBa, eé
OCHOBHBIE TOJOXKEHUs. CTpyKTypHBIE (OPMYJIBl OPraHUYECKHX BEIIECTB. ['OMOIOTHsA, H30Mepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBA3H.

[IpencraBinenne o KkiaccupuKaluu OpPraHMYECKUX BemlecTB. HomeHkIaTypa OpraHMYecKHX
COCMHEHMI (cUcTeMaTHuecKas) W TPUBHAJIbHBIC Ha3BaHUS BAaXHEMIIUX MpEACTaBUTECH KIaccoB
OpPraHMYECKUX BEILECTB.

DKcIepUMEHTaIbHbBIE METOBl M3YYEHHUS BEUIECTB M MX INPEBpAIICHUI: 03HAKOMJICHHE C 00pa3lamMu
OpraHWYEeCKHUX BEIIECTB M MaTepHalaMM Ha MX OCHOBE, MOJECIMPOBAHUE MOJIEKYJI OpPraHUYEeCKUX
BELIECTB, HAOJIIOJACHHE M ONMHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB IO NMPEBPALIECHUI0 OPraHUYECKHX
BEILIECTB MPU HAarpeBaHUU (IU1aBJIeHUE, 0OYTJIMBaHUE U TOPEHHE).

Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHUM psii. MeTaH M 3TaH — MPOCTEUILINE MPEICTaBUTEIN
aJIKaHoOB: (U3MYECKHE U XMMHUYECKUE CBOMCTBa (peaklMH 3aMeIIeHHs] M TOPEHHs), HaXOXKICHHE B
MPUPOJIE, OJYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH paa. OTWIEH M NpONWIEH — MpOCTEeHIIue
NPEJCTaBUTENIN AIKCHOB: (M3MYECKHEe W XUMHYECKHE CBOMCTBA (PEaKIMHU THAPHPOBAHHS,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJTUMEPHU3allin ), MOJIy4eHHEe U PUMEHEHUE.
Ankamuensl: OyrtanueH-1,3 u metmnOyraauen-1,3: cTpoeHHe, BaKHEHMIINE XUMHUYECKHE CBOICTBa
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKHM psn. ALETWIEH — IpOoCTeHIui
MPEJICTaBUTENb AJIKWHOB: COCTaB, CTpOeHHUE, (U3MUecKkre W XHUMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTCHUPOBAHMS, TUAPATAIINH, TOPSHHSI ), TOTy4YeHUE U IPUMEHEHHE.

Apensl. beHson: cocras, ctpoeHue, GU3NYecKue U XMMUYECKHUE CBOMCTBA (PEaKI[Uu raJloreHUPOBAHUS
U HUTPOBAHUSA), NOJyYE€HUE U NMpUMEeHeHHe. Tolyos: cocTaB, CTPOCHHE, PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (peakuuu TajJOTeHUPOBAHUS W HHUTPOBAHMS), MOJTYYCHHE M TMpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnYeckas CBsI3b MEXK/y YIJIEBOJIOPOJAaMHU, TPUHAIICKAITUMU K Pa3IMYHBIM KJlaccam.
[IpupoaHble UICTOYHUKH YTIIEeBOAOPO0B. [IpupoaHselii ra3 u nomyTtHble HeQTsAHbIe ra3bl. Hegts u eé
npoucxoxaeHue. CrocoObl  nepepabOTKM  He(TU: MEpPeroHka, KPEeKUHI  (TepMHYECKH,
KaTaauTH4ecKuil), muponus. [IpoaykTsl nepepaboTku He(TH, X TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ IPOYKTHI €0 MepepadoTKH.

DKcrepuMeHTaIbHbIE METOIbl U3YUEHHUs BEIIECTB M UX IMPEBPALICHUI: 03HAaKOMJIEHHE ¢ oOpa3namu
IIacTMacc, KaydyykoB M pe3uHbl, Kolekuuu «Hedpts» u «Yroawb», MoJenupoBaHUE MOJIEKYI
YTJIEBOIOPO/IOB U TaJIOT€HONPOU3BOIHBIX, MIPOBEICHHE NPAKTUYECKON pabOThI: MONTydYeHUE 3TUJICHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnbie 3agaun

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA HCXOIHOIO
BEIIECTBA WJIM MPOAYKTA PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!
[IpenenbHble OHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHHE, (PU3NYECKHE M XMMHUYECKHE
CBOMCTBa (peakluMW C aKTUBHBIMH MeTajUlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE), MPUMEHEHHUE.
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BonoponaHeie ¢BA3M MEXIy MOJEKYJIaMU CHOUPTOB. JleWCTBHE METaHOJA W 3TAHOJNA HAa OpPraHU3M
4eJI0BeKa.

MHOroaTOMHBIE CIUPTHL. DTHIEHIJMKOIb W TJMLEPUH: CTPOEHHE, (U3UYECKUEe U XUMHUYECKUE
CBOHCTBa (B3aMMOJCICTBHE CO LIEJIOYHBIMU METallIaMM, Ka4eCTBEHHAs PEakLus Ha MHOrOaTOMHbIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riunepuHa u 3TUIIEHITTUKOIS.

@®eHoM: CTpOCHHE MOJEKYJbl, (U3NYECKHe W XHUMHUYECKHE CBOicTBa. TOKCHYHOCTH (peHona.
[Tpumenenue peHona.

Anbneruapl M KeToHbl. DopMmanbAerus, aueTalbleruja: CTPOeHHE, (PU3MUECKHe U XHUMHUYECKUe
CBOHCTBA (peakUuu OKHUCICHHMs M BOCCTAHOBJEHMS, KaueCTBEHHBbIE peaKUUH), IOJIydCHHE MU
IIPUMEHEHHUE.

OnHOOCHOBHBIE TpefeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHasi M YKCyCHasl KUCJIOTBI: CTPOEHUE,
¢bu3nyeckre 1 XMMHUYECKUE CBOICTBA (CBOMCTBA, 00IIMeE 171 Kjlacca KUCIIOT, peakiysl dSTepupuKaim),
nojiyueHue M npuMeHeHue. (CreapuHOBas M OJEUHOBAs KHUCIOTHI KaK IPEICTaBUTENIN BBICHIMX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACUCTBHE.

Crnoxable 3QUPBl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Mapomu3 crnoxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenue xxupos. buosnornyeckas posb KUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKauus YriaeBoJoB (MOHO-, AM- M Iojucaxapuisl). [mokoza —
MPOCTEUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, GU3NIECKHE U XUMUYECKHE CBOICTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okucnenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIIOKO3bl), HAX0XKJCHHUE B NMPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi POJlb.
dorocunTe3. PpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemntosno3a Kak npupoaHble noiuMepsl. CTpoeHHe Kpaxmalia U LeJoia03bl. duznueckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaueCTBEHHAs! pEaKLUs ¢ HOJIOM).
DOKcIepUMEHTaIbHbIE METO/bl M3YYEHUS BEIIECTB M MX IPEBpAllleHUil: mpoBeieHue, HaOI0IeHe 1
OIMCAaHUE JIEMOHCTPALlMOHHBIX OIIBITOB: T'OPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIMHM OJHOATOMHBIX
cnupToB (OKucieHue AsTaHona okcuaoMm Menu(ll)), MHOroatoMHeBIX cHUpTOB (B3auMojeicTBUE
rauepuHa ¢ ruzgpokcunom menu(ll)), ampaerunoB (OKUCIIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJIA
cepeopa(l) u rtunmpoxcumom wmemnu(ll), B3ammomeicTBHE KpaxMajga C HOJOM), TMPOBEIACHUE
MPAaKTUYECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIHWYECTBA HCXOIHOIO
BEIIECTBAa WM MPOJIYKTAa peaklUu MO U3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUH).

A3oTcoepikaniue OpraHu4ecKue coeJuHeHus

AMUHOKHUCIIOTHI Kak aMoTepHble OpraHnueckue coequHeHus. Ouznueckue 1 XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha TIpUMepe MIHIMHA). brojornieckoe 3HaYeHUE aMHHOKHCIIOT. [lenTu b,

benxu kak mpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC COeIWHEHUWs. llepBHuHas, BTOpPWYHAS W TPETHUYHAS
CTpyKTypa OeiaxoB. XUMHUUYECKHE CBOWCTBA OENKOB: THAPOIU3, ACHATYpAIUs, KAYeCTBEHHbIE PEaKIuu
Ha OeJKH.

DKCIIepUMEHTATEHBIC METOJBI M3YyUCHHUs BEIICCTB M HMX IPEBPANICHHUI: HAOIIOJACHWE W OIHMCAHUE
JICMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHs OCJIKOB IPU HArPEBaHHH, IBETHBIC PEAKITUN OCITKOB.

BricokoMmosieKyJISIpHBIE COEIUHEHHS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHMI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb IOJUMEPU3ALNM, CPENHssl MOJeKyJsipHas Macca. OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — NTOJIMMEPU3ALUS U ITOJTMKOHACHCALIHSL.



DKcrepuMeHTAIbHbIE METOJbl U3YUEHHUs BEIIECTB M WX IMPEBPALICHHUI: 03HAKOMJIEHHE ¢ oOpa3uamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KAy4yKOB.

MexnpeamerHblie CBA3U

Peanuzanus MeXnpeIMETHBIX CBA3€d Ipu MU3yuyeHUU opraHudyeckod xumuum B 10 kiacce
OCYILECTBIISICTCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX NOHATUH, TaK U MOHSTHH,
SBJIAIOIINXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIC OHATHUS: SIBICHUE, HAYYHbIN (DakT, TMIOTE3a, 3aKOH, TEOPHUs, aHAJIH3,
CHHTE3, KJIacCU(pUKAIM, TEPUOTUNIHOCT, HAOMIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHUE.
®dusuka: MaTepusi, YHEPIUs, Macca, aToM, dJIEKTPOH, MOJIEKYJIA, JHEPIeTUYECKUN YPOBEHb, BELIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U €MHULBI UX U3MEPEHUS.
buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTHYECKU
aKTHBHBIC BelecTBa (O€IKH, YIIIeBOABI, KUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: mNHINEBbIE MNPOAYKTHL, OCHOBBI PAallMOHAJIBHOIO IUTaHUS, MOIOIIKE CPEICTBa,
JIEKapCTBCHHbIE M KOCMETUYECKHE IIperapaTsl, MaTepHUaabl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI XMMHH

XuMu4yeckuil sieMeHT. AToM. Sapo aroma, M30TOMBL. DJNEKTPOHHas 000JI0UKa. DHEPreTHYecKHe
YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTamu, s-, P-, 0- smemeHTh. OCOOCHHOCTH pacHpeACICHHS
AJIEKTPOHOB TIO0 OpOHWTAIsIM B aTOMax »3JEMEHTOB TIEPBBIX YETHIPEX MEPHOAOB. JIEKTPOHHAS
KOH(UTYypalusi aTOMOB.

[lepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3nemMeHToB Jl. . Menneneesa. CBsi3b
nepuoandeckoro 3akona u Ilepuogumyeckon cucremsl xumudeckux iemeHToB . M. MengeneeBa ¢
COBPEMEHHOM TEOpHell CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMH MPOCTBIX M CIIOKHBIX BEIIECTB IO TpyNnaMm U nepuojam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabl XMMHUYecKOW CBA3M (KOBaJE€HTHas HENOJSpHas U
MOJIIpHAsi, MOHHAsA, MeTalmudeckas). MexaHu3Mbl O0pa30BaHHS KOBAJIEHTHOW XUMHUYECKOW CBSI3U
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbIH). Bomoponnas cBs3b. BaneHTHOCTh. DEeKTPOOTPULIATENIEHOCTb.
Crenenp okucineHus. MIoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYNISIpHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IMOCTOSIHCTBAa COCTaBa BEILECTBA.
Tunel KpUCTANIMYECKUX PEMIETOK. 3aBHCHUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAIIIMYECKOU
PELIETKMU.

[TonsTre 0 nucnepcHbIX cucreMax. MICTUHHBIE M KOJUIOMAHBIE PacTBOPHI. MaccoBasi OIS BELECTBA B
pacTtBope.

Knaccudpukanus Heopranuueckux coenuHeHuil. HoMeHkimaTypa HEOpPraHWYECKUX  BEILECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IIMYHBIM KJIacCaM.
Xumunueckas peakuus. Kmaccupukanuss XMMUYECKHX peaklUid B HEOPraHWYECKOW W OpPraHUYecKOu
XUMHH. 3aKOH COXpaHEHHUS MacChl BELIECTB, 3aKOH COXpPAaHEHUS M MpEeBpallleHus SHEPruu Mpu
XUMHUYECKUX PEaKIIMSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTHMble peakuuu. XUMHUYECKOoe
paBHOBecHe. PaKTOpBI, BIUAIOIIME HA COCTOSHUE XUMUUYeCKOro paBHoBecus. [Ipunnun Jle [lartense.



OnektponuTtrdeckas aucconuanus. CuibHbIe W cinadbie AMeKTpoauThl. Cpema BOJIHBIX pPacTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, IIeJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCHEepUMEHTANBHBIE METOABl W3Y4YEHHUs BEIIECTB M WX MPEBpaIlCHUN: JICMOHCTpAlUs TaOIHI]
«Ilepuoamyeckas cucrema xumuyeckux »ssemeHToB J[. WM. MeHnneneeBa», H3ydeHUE MOJEEH
KPUCTATMYECKHUX PEMETOK, HAOMIOICHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB
(pa3znoxeHue MepokcHjia BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpPa, OMPEIEICHUE CPEeAbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOIO HMHAMKATOpPA, PEaKIWH HOHHOrO OOMEHAa), IPOBEICHHE
MPaKTUYECKOU paboThl «BiMsiHUE pa3muuHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKIIHI.
PacuétHble 3agaun

Pacuérel 10 ypaBHEHUSAM XMMUYECKUX PEAKLUNA, B TOM YHCIIE TEPMOXUMHUYECKUE PACUYETHI, paCYETHI C
HCITOJIb30BAaHUEM MOHITHS «MacCOBasl JOJIS BEIIECCTBAY.

Heoprannueckasi xumust

Hemeramnbl. [lonoxxenue HemetaioB B Ilepuoanueckoil cucreme Xxumudeckux siemeHToB 1. .
MenzeneeBa U1 0COOEHHOCTH CTpPOEHHUs aTOMOB. Du3nyecKHue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAIIOB (Ha IMpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHAYECKHUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TAJIOICHOB, Cephl, a3oTta, (ocdopa, yriepoga u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COSIUHEHUN).
[IpuMmeHeHne BaKHEHIINX HEMETAIOB ¥ UX COCTUHEHHI.

Meramnsl. Ilonoxenune metramwioB B Ilepuogmdeckor cucremMe xuMuuyeckux aiemeHtoB J[. H.
MenpneneeBa. (OcCOOCHHOCTH CTPOEHHUsS DJIEKTPOHHBIX 000J0YE€K aToMOB MeTawioB. OOmue
¢busnueckue cBoiictBa MerTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN Psii  HaMpsDKEHUN
METAaJIJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIINX METALIOB (HATpUM, KaJIMW, KadblUWi, MarHUH, aTFOMAHUAN, [TUHK,
XPOM, KeJIe30, MEJIb) U UX COCIUHEHUH.

O6mue cnocoObl mony4deHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHUKE.
DKCrepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M HUX MPEBPALICHUI: H3YYeHHE KOJIICKIUU
«Metasibl U CIIaBbl», 00Pa3I0B HEMETAUIOB, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4, HAOMI0JACHUE U
OMHMCAaHUE JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THIPOKCHAA aTIOMUHHUS C
pacTBOpamMH KUCJOT | LIEN0Ye, KaYeCTBEHHBIC PEaKIIMK Ha KAaTHOHBI METAJIIOB).

PacuérHble 3amaun

Pacuérer mMaccel BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WIIU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEHIECTB, pacdy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XumMus U KU3Hb

Ponp xuMuu B oOecrieueHUH 3KOJIOTMYECKOM, SHEPreTUYeCKo M MUIIEBON 0e30MacHOCTH, Pa3BUTUU
MeauIUHBL. [[oHATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUN.
[IpencraBienust 06 0OMIMX HAYYHBIX IPUHIMIIAX MPOMBILIUIEHHOTO MOJTYYeHHs BA)KHEHIIINX BEIIECTB.
UYenosek B MHUpeE BEIIECTB U MAaTEPUAJIOB: BAXKHEUINE CTPOUTEIILHBIE MATEPUAIIbl, KOHCTPYKIIUOHHBIE
Marepuaibl, KpacKH, CTEKIO, KepaMuKa, MaTepuanabl i JJICKTPOHUKH, HaHOMaTepHUalbl,
OpraHUYecKue U MUHEpalbHbIe y100pEeHusI.

XAMHSL W 30pOBbE YEIOBEKA: IPAaBHJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX IIpEnapaToB, IpaBUia
0€301acHOT0 UCIOIb30BaHUs MPENapaToB OBITOBONM XMMHHU B MOBCEIHEBHOMN KU3HHU.

MexnpeamerHblie CBA3H
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Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPHW M3YYCHUHW OOIIel M HeopraHWdeckod xumuu B 11 kimacce
OCYHICCTBIIACTCA 4YCPE3 MCIIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAYUYHbIX HOHHTHﬁ, TakK " HOHHTHﬁ,
ABJIIIOINUXCA CUCTEMHBIMU [UIA OTACIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIe MOHSTHS: HAayuHbIM (DakT, TMIIOTE3a, 3aKOH, TEOPHs, aHAINU3, CUHTES,
KJaccupuKanus, IepuoAUYHOCTb, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBaHNE, U3MEPEHHE, SIBIICHUE.
®dusuka: Marepus, DSHEpPrus, Macca, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOAKTUBHOCTh, MOJIEKYJIa, JIHEPreTUYECKUM YpOBEHb, BEIIECTBO, TEJI0, O00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opranusm, sKocucTema, ouocdepa, MaKpo- ¥ MUKPOIIIEMEHTbI, BATAMUHBI, 00OMEH
BEILIECTB B OPTaHHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XuMHUYECKas MPOMBIIUIEHHOCTb, METaJUIyprusi, MPOU3BOJCTBO  CTPOUTEIBHBIX
MaTepUajoB, CETbCKOX03IMCTBEHHOE TPOU3BO/ICTBO, MUIIEBasi IPOMBIIIICHHOCTh, (hapMalleBTUYECKas
MNPOMBIINIJICHHOCTh, IPOU3BOJACTBO KOCMCTHUUYCCKHUX IIPpCIIapaToB, HPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTCepHraIoB, SJICKTPOHHAA MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycraHaBimMBaeT TpeOOBaHHWSA K pe3yibTaTaM OCBOCHHUS OOYYAOIIMMUCS MPOrpaMM
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METAlPEJIMETHBIM U TMpeAMETHBIM). HayuHo-
METOJIMYCCKOM OCHOBOM ISl Pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOSHUS MPOTPAMM CPEIHETO
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUU C CHCTEMHO-IESATEILHOCTHBIM MOJIXOJOM B CTPYKTypEe JIMYHOCTHBIX pPE3yJbTaTOB
OCBOGHUS TNpeaAMeTa «XHUMHUs» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs BBIJCICHBI CIICTYIOIINE
COCTaBJISIIOLIHE:

- OCOo3HaHUE OOYYAIOUIUMUCS POCCUICKON TpakIaHCKOM WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

- HAJINYME MOTUBALIUU K O0YUYEHHUIO;

- [IeTICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHM TMYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH U
UCTOPUYECKHUX Tpaauiuii 0a30BO HAYKU XUMHUH,

- TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH N1€ATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIUMHU 1IEIOCTHOM CUCTEME XUMUUYECKOT0 00pa30BaHuUs;

- HaJIW4YWe TPABOCO3HAHMS IKOJOTHMUYECKON KYJIbTYPHl M CIOCOOHOCTH CTaBHTh 1M M CTPOUTH
KU3HCHHBIC TIJIAHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» AOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOW JIEATENHHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMH, COLHUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W UJCAJlaMU POCCHUICKOTO T'PaKIaHCKOro OOIIEeCTBa,
MPUHATEIMU B OOIECTBE HOPMaMH U TMpaBWIAaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMH IpOIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIu4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHOW W TMPAKTHYECKON JEATETbHOCTH OOYy4YaIoIUXCs M0 pean3allid TPUHSATHIX B
00I1IeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH.

2ParcOancK020 60CRUMAHUA '

- 0CO3HaHMsI O0YYAIOIMMUCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
[IPaBOIOPAIKY;

- IPEJCTABIEHUS O COIMAIBHBIX HOPMax M IPAaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

- TOTOBHOCTH K COBMECTHOI TBOPUYECKOH JI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX M MMO3HABATEIbHbIX 3371ay, BHITOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

- CHOCOOHOCTH IMOHMMAaTh W NPUHMMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHThl JPYTHX IpH
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

nampuomu4ecko2o 60CRUmMAaHuUA .

- HEHHOCTHOI'O OTHOIICHUS K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTECUYCCTBCHHOM XHUMUH,

- YBaXCHHUA K IPOLECCY TBOPUYECTBA B obnactu TCOpPHUHN W MTPAKTHUYCCKOTO INMPHUMCHCHUSA XHMUU,
OCO3HAHUA TOTO, YTO AOCTHIXXCHUA HAYKU C€CThb PE3YJIbTAT NIUTCIBbHBIX HaGHIOHeHHﬁ, KpOMOTJIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpyAa y‘-IéHBIX H IPAKTUKOB;

- MHTCPECa M IMO3HABATCIBbHBIX MOTHBOB B IIOJYYCHHH U IOCICAYIOHNIEM aHalIu3e€ I/IH(i)OpMaIII/II/I 0
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOfI OTECUYCCTBCHHOM XHUMUH,

0yxoeuo-upa3cmeeunozo eocnumaHus.
- HpaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'0 ITOBCACHUS,



- CHOCOOHOCTH OLCHMUBATh CUTyallMUH, CBA3aHHBIC C XHUMHWYCCKHMH ABJICHUAMU, W T[IPUHUMATH
OCO3HAHHBIC PCUICHU, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMbI U IICHHOCTHU,

- TOTOBHOCTH OLICHHUBATb CBOE MOBCACHUC U MOCTYIIKHU CBOUX TOBapI/IH_[eI\/JI C HOBI/ILII/Iﬁ HPaBCTBCHHBIX U
IMPaBOBBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9THUX MMOCTYIIKOB,

dopmuposanus Kyremypel 300po6va:

- MOHUMAaHUs LIEHHOCTEH 3T0pOBOro U 6e30MacHOro 0opasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

- coOmrofeHus mpaBuiI OE30MACHOTO OOpAICHUS C BEIIECTBAMU B OBITY, MOBCEIHEBHOW KH3HU U B
TPYAOBOM AEATEIBbHOCTH;

- TOHMMAaHUSl LEHHOCTU MpPaBWJI WHIUBUAYAIbHOIO U KOJUIEKTMBHOIO O€30IacHOrO IOBEICHHS B
CUTYaLUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

- OCO3HAHMS TOCJICJCTBUN U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUsI aJKOroisi, HAPKOTHUKOB,
KYpEeHHUs);

mpy006020 60CRUMAHUA:

- KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEI0BATEIbCKON EATEIbHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESATEIbHOCTH;

- YCTAaHOBKM Ha aKTUBHOE y4aCTHE€ B PEIICHUU MPAKTUYECKHUX 3a/1a4 COLUAIBLHON HAMpPaBICHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

- MHTEpeca K MPAaKTHYECKOMY H3YYEHHMIO MpOoQeccHil pa3iuyHOrO pojia, B TOM YHUCJIE HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

- YBaXEHUS K TPYLY, JIOJIAM TPYJa U PE3yJbTaTaM TPYJIOBOU JIEATEIIbHOCTH;

- TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHIMBHAYILHOH TpPaeKTOpHH OOpa3oBaHus, Oymymiei
npodeccun U peamuszaluyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

IKOI02UHECKO20 60CNUMAHUA:
- KOJIOTHUYECKH 11€1eCO00pa3HOro OTHOUICHUS K IPUPOJE, KaK UCTOYHHMKY CYLIECTBOBAHUS XKHU3HHU Ha
3emie;

- IOHMMaHUs II100aJIbHOTO XapakTepa 3KOJIOTHYECKUX MpoOJIeM, BIUSHHUS S3KOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME IPUPOJHON U COLMAIBHOU CPENBL;

- OCO3HaHMA HEOOXOJMMOCTH MCIIOJIb30BAaHMS JIOCTHXKEHUH XUMMU JUIS pEIIeHUs BOIPOCOB
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

- aKTHBHOTO HENpPUATUSA JEHUCTBHUM, NMPUHOCALIUX BPEJ OKpPYXKAIOLEH NPUPOIHOM Cpene, YMEHHs
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOIMYECKHE IOCIESACTBUS MPEANPUHUMAEMBbIX JEHCTBUNA U
IIPEIOTBPALLATH UX;

- HaJIM4Ms Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, 3KOJIOTMYECKON KYJIbTYpPBI, OINbITA AEATEIbHOCTH
DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATBCS HMMHM B  IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOH U COLMAIBHOM TNpaKTHKE, CIIOCOOHOCTM M YMEHMS AaKTMBHO HPOTHBOCTOSTH
uaeosioruu xemohoouwu;

YEeHHOCMmU HAYYHO20 NO3HAHUA:
- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIeCTBEHHON MTPaKTUKH;

- IOHUMaHUs CcTenu(PUKN XUMHUM KaK HAyKd, OCO3HaHMs €€ poiu B (GOPMHPOBAHUH PALMOHAILHOTO
HAyYHOTO MBINUJICHHS], CO3AHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IMHCTBE
MPUPOJBI M YEJIOBEKa, B TIO3HAHUU NMPHUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoOIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHST;
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- yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XHUMHUHM JJIi COBPEMEHHOM LUBWIM3ALMUA: B €€
IYMaHHCTUYECKON HAaNpaBICHHOCTH W BAXHOM pOJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpBl, PELICHUU TJI00AJBHBIX NPOOJEM YCTOHYMBOTO pa3BUTHs UEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM M 3KOJIOrMYecKoi 0e30IacHOCTH, B Pa3BUTHUM MEAULIMHBI, 00E€CIEUCHUN
YCIIOBUH YCIIEIIHOTO TPYZAA U 3KOJOIMYECKH KOM(pOPTHOM JKU3HU KaXKI0T0 4iieHa 0011eCcTBa;

- €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTU METOJOB IO3HAHUs, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BATh MOIydaeMble 3HAHUS JJIS aHAIHU3a U OObSICHEHUS
SBJICHUM OKPYXAIOIIEro MUPA M INPOMCXOIAIINX B HEM HM3MEHEHHH, YMEHMs Je1aTh 0OOCHOBAaHHbIE
3aKJIIOYEHHs HAa OCHOBE HAYYHBIX (P)aKTOB M MMEIOLIMXCS JAHHBIX C LEJIbI0 MOJIY4YEHUs JOCTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIB30BaTh XUMHUECKHE 3HAHUS IS pelIeHus npodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

- HHTEpeca K IIO3HAHUIO U UCCIIE0BATEIbCKOM NEATENbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOPa30BAaHUIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMHU;

- HHTepeca K 0COOEHHOCTAM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATbHON AeATEIbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3yJibTaThl OCBOSHHS y4eOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPEIHET0 OO0IIero
o0pa3oBaHMs BKIIOYAIOT:

- 3HauuMble Ui (OpPMHPOBAaHUS  MHPOBO33PEHHS  OOYJarOIIUXCS  MEXIUCIHUILUTUHAPHBIE
(MeXnpeMeTHbIC) OOIICHAYYHbIC MOHSATHS, OTPAXKAMIIUE IIETOCTHOCTh HAYYHON KapTUHBI MUpa U
cienu(UKy METOAOB IO3HAHMSI, WCIIOJIBL3YEMbIX B €CTCCTBEHHBIX HayKax (Marepus, BEIIeCTBO,
SHEPTHUsl, SIBJICHUE, MPOLIECC, CUCTeMa, HAYYHBIM (aKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBAHUE, HAOIOICHUE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

- yYHUBEpCaJbHble Yy4eOHBbIC JeHCTBUS (IIO3HABATEIIbHBIC, KOMMYHUKATHUBHBIC, pETYJIATHBHBIC),
obecrieunBarome (HopMUpoBaHHe (GYHKIIMOHAIBHON TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIUH
o0yJaronuxcs;

- CMOCOOHOCTh OOYYAIOIIUXCSl MCIOIb30BaTh OCBOCHHBIC MEKIMCIUILTMHAPHBIC, MUPOBO33PEHUECKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITMAIBHON TPAKTHKE.

MeranpeameTHble pe3yabTaThI OTpakaroT OBJIQJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSAMU.

OBH&I{EHI/IC YuuBEepCaJdbHBIMHA y‘lCﬁHbIMI/I NO3HABATEJIbHBIMHU T€HCTBUSIMM:

bazoevle nozuuecKue oelucmeus:

- CaMOCTOSATENBHO (HOPMYIHUPOBATH U AaKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpuBaTh;

- ONpENEeNATh e ACATENHHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HMX JIOCTHUKEHUS, COOTHOCHTH
pe3yIbTaThI IEATETLHOCTH C TTOCTABIICHHBIMU 1EJISIMU;

- UCIIOJIb30BaTh MPU OCBOCHHMM 3HAHMI MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIAEIATh XapaKTEPHbIE
MPU3HAKY MOHSATUN U YCTAHABIIMBATh UX B3aMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE OHATHUS IS
O0OBSCHEHHS OTJIEIBHBIX (DAaKTOB W SIBJICHUH;

- BBIOMpATh OCHOBAHUS M KPUTEPHH JIJIs1 KJIACCU(DUKAIIMN BEIIECTB U XUMUYECKUX PEAKITUN;

- YCTaHaBIIMBAaTh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SBIICHUSIMHU;

- CTPOWTH JIOTMYECKHE pacCcyXAeHus (MHIYKTHBHBbIC, IEAYKTUBHBIC, MO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIIOYEHUS;
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- NPUMEHSATHh B Ipoliecce MO3HAHMSI, UCIOJb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBaTh MOJICJIbHBIC MPECTABICHUS — XUMHUECKUI 3HaK (CUMBOJ) 3JIEMEHTA, XUMHUECKast
dopmyna, ypaBHEHHE XUMHUYECKOW pEaKIMW — TPU pPELUICHUH YYeOHBIX IO3HABATENBHBIX U
IIPaKTUYECKUX 3aJa4, IPUMEHATb HA3BaHHbIC MOJCIbHBIC IIPEICTABICHUSA Ul  BBISABICHHUS
XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEUIECTB U XUMUUECKUX PEAKIIUil;

ba3zoevie uccneoosamenbcKue 0elucmeus:

- BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOT'O TTO3HAHUS BEILIECTB U XUMUYECKHUX PEaKIIUii;

- ¢GopMynupoBaTh LENH W 33Ja4U WCCICAOBAHUS, HCIIOJIB30BATh IMOCTABICHHBIE H CAMOCTOSATEIHHO
c(hOpMyITUPOBAHHBIE BOMPOCH B KAYECTBE WMHCTPYMEHTA TO3HAHHS W OCHOBBI s (pOopMHUpOBaHUS
THUIIOTE3bI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHHIA;

- BJIAJICTh HaBBIKAMH CaMOCTOSITEIHHOTO TJIAHUPOBAHKS U MPOBEJCHUS YYCHUYSCKUX IKCIICPUMEHTOB,
COBEpPIIICHCTBOBATh YMCHHsI HAOIIOAATH 32 XOJIOM IPOIIECCa, CAMOCTOSITEILHO MPOTHO3UPOBATH €0
pe3ynbrat, (hopMynHpoBaTh OOOOMIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
HCCIIE0BAHMS, COCTABIIATh OOOCHOBAHHBIA OTYET O IIPOJICTIaHHOM paboTe;

- MpUOOpETaTh ONBIT YYCHHYECKOM HCCIEAOBATEIIBCKON M TMPOCKTHON JAESTEIIbHOCTH, MPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHUS MPAKTUYCCKUX 3aJad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB TO3HAHUS;

paboma c ungopmavuei:

- OpUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHMKAX HHGPOpMaLuu (HAy4yHO-NOMYJsIpHAs JMUTEparypa
XMMHUYECKOIO  COJAEp)KaHUs, CIpaBOYHble ImocoOusi, pecypchl VHTepHeTa), aHAJIU3UPOBATh
MHGOPMALIHIO PA3TUYHBIX BUIOB U (POPM IMPEICTABICHHS, KPUTHYECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HEMPOTUBOPEUYUBOCTH;

- (opMyIMpOBAThH 3aMPOCHl U NMPUMEHATh pa3IMYHbIE METOABI IIPH MOUCKE U O0TOOpe MH(pOpMaluy,
HE00XO0AUMOM JJ1s1 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

- IpUOOpPETaTh OIBIT UCIOIB30BAHUS HH(OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUI M PA3TUIHBIX
ITOMCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (POpMY MpPEACTaBICHUS HH(pOpMAIMK (CXEMBI, TpapuKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

- HCIIOJIb30BAaTh HAy4YHBIM f3BIK B KauecTBE CPEJCTBA MpU padoTe ¢ XUMHUYECKOW HHpOpmanmen:
MPUMEHSTh MEXIpeIMeTHble ((u3NYecKue U MaTeMaTU4yecKue) 3HAKW U CUMBOJIBI, (POpPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

- HCTIOJIB30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUAMM:

- 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl B XOJle¢ JHallora W/WIU AHCKYCCHUH,
BBICKA3bIBaTh UACH, (DOPMYITUPOBATH CBOU MPEAJIONKEHUS OTHOCUTEIHHO BBITIOJIHEHHS MPEIOKEHHOMN
3a/1a4u;

- BBICTYIIaTh C TMPE3CHTALMEHl pe3yabTaTOB I[O3HABATEIbHOM JI€ATEIbHOCTH, IOJYUYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOTHEHUH XMMHUUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOW pabOThl MO0 HCCIEJOBAHUIO CBOWCTB HM3y4aeMbBIX BEIIECTB, peaM3aIliu y4eOHOTO
MpoeKTa W (POPMYIHPOBATH BBIBOJIBI IO PE3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUN IMyTEM
COTJIACOBAHUS TIO3UIIHI B X0J1¢ OOCYKACHHS 1 0OMeHa MHEHHUSMHU.

OgByajgeHne yHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

- CaMOCTOSTENBHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATENIbHYIO ACSITEIBHOCTD, ONPEAEIss €€
Henu M 3a/ayd, KOHTPOJUPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHpOBAaTh MpejiaraeMbli
QITOPUTM JIEUCTBUN NPU BHINOJHEHUHM Y4E€OHBIX M MCCIENOBATENIbCKUX 3a]ad, BbIOWpaTh Haubosee
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3¢ (eKTUBHBIN CIIOCOO WX PelIeHUs ¢ YYETOM MOIYUYSHHS] HOBBIX 3HAHHMM O BEIIECTBAX U XUMUYECKHX
peaKIusx;
- OCYIIECTBJISITH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpeaMeTHBIe pe3y/1bTaThl OCBOEHHS Kypca «OpraHuyeckass XUMHS» 0TPAKAIOT:
- c()OPMHUPOBAHHOCTD MPEJCTABICHUH O XUMHUUECKOW COCTABIIAIONIEH €CTECTBEHHO-HAyYHOU KapTUHbI
MHUpa, POJIM XUMHH B TO3HAHUHU SBJICHUU MPHUPOIBI, B (POPMUPOBAHUHM MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOMN JJIsl PeIICHHUsS MPAKTUYECKUX 3a/1ad U
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CPEIE;
- BJIAJCHME CHUCTEMOM XUMMUYECKHX 3HAHMUH, KOTOpas BKJIKOYAeT: OCHOBOIOJIArAIOLIUE IOHATHUS
(XMMHUYECKUIl  3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToMa, MOJIEKyJla, BaJE€HTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTas U COKpaméHHas),
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIA CKeNeT, (PyHKIMOHAIbHAS TPYIIa, PaguKal,
M30MepHsi, U30MEPbI, TOMOJIOIMYECKHM PsiJl, TOMOJIOTH, YII€BOJOPOIbl, KUCIOPOA U a30TCoAepKallue
COEIMHEHMS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U
3aKOHBI (Te€opus CTpPOEHUs opraHuyeckux BemecTB A. M. byriepoBa, 3aKkOH cOXpaHEHUS Macchl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIHUE B
OCHOBE IMOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (PaKTOJOTMUECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYyYEeHUH M O€30MaCHOM HCIOJIb30BAHUU BAKHEHIIUX OPraHUYECKUX
BELIECTB B OBITY M MIPAKTUYECKOM JIEATEIBHOCTH YEIOBEKA;
- chOpPMHPOBAHHOCTh YMEHHH BBIABISATH XapaKkTepHbIC NPU3HAKK TOHITHUH, YCTAHABIMBATh HX
B3aMMOCBSI3b, HCIOJb30BATH COOTBETCTBYIOLIME IOHATHS MpPU ONUCAHUM COCTaBa, CTPOCHUS U
IIPEBpalleHU OPraHNnYEeCKUX COeIMHEHUH;
- c(hOpMHUPOBAHHOCTb yMEHHH HCHOJB30BATH XUMHUYECKYID CHUMBOJHUKY JJISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOW) (OpMYyJ OpPraHMYeCKUX BELIECTB U
YPAaBHEHUI XUMHUYECKUX pEaKLUUi, W3rOTAaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BELIECTB MJIA
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;
- c()OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX BEILECTB
10 UX COCTABY M CTPOCHMIO K OIPEACIEHHOMY KIIacCy/TpyIIle COEAUHEHNH (YTI€BOAOPOAbI, KUCIOPO
U a30TCOJIEpKalllMe COEIMHEHMs], BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoil HomeHkiarype (IUPAC), a takxke NpUBOJUTH TPUBHUAIbHbIE HAa3BAHUS OTIEIbHBIX
OpraHMYECKUX BEUIECTB (ITUJIEH, MPONWIEH, AaleTWIEH, JSTWIECHIVIUKOIb, TIJIUIEpUH, (eHon,
(dopmanbpaerun, ameTanbIeruyi, MypaBbUHAas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIOTa,
CTeapMHOBasl KMCIIOTA, IIII0K03a, (PYKTO3a, Kpaxmall, LIeUTI0103a, TIUIHH);
- c(OPMHPOBAHHOCTh YMEHHMS OINpPENENATh BHJbl XUMHUUYECKOW CBSI3U B OPraHUYECKHX COEITMHEHUSAX
(onuHapHBIE U KpaTHBIE);
- cOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MOJIOKEHHUSI TEOPUH CTPOEHHUS] OPraHMYECKHUX BELIECTB A.
M. BbyrnepoBa i 0OBSICHEHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;
- c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTb COCTaB, CTPOCHHE, (PU3NYECKHE M XUMUYECKUE
CBOMCTBAa TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX KJIACCOB OpPraHMYECKHUX BEIIeCTB (METaH, JTaH,
STUJICH, TpPONWIEH, aueTuieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, STaHOI,
STUJICHIJIMKOJb, TIUIEPHH, (EHON, aleTalbJIerui, MypaBbHHAas U YKCYCHas KHCIIOTBI, TJIOKO3a,
KpaxMaJl, HeJIIH0I03a, aMUHOYKCYCHAs! KUCIIOTA), WIUTFOCTPUPOBATh FEHETUYECKYIO CBSI3b MEX]ly HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C HUCIIOJIIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;
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- C(pOPMHPOBAHHOCTb YMEHHS XapaKT€PU30BATh MCTOYHHMKH YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
NPUPOJHBIN Ta3, yroib), CIOCOOBI HMX MEpepaboTKH W TNPAKTHUECKOE IPUMEHEHHE IPOIYKTOB
nepepadoTKH;

- ¢(hOpMUPOBAHHOCTh YMEHUN IPOBOJUTH BHIUMCIICHUS 110 XUMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa,
KOJINYECTBA UCXOIHOIO BELIECTBA WM NMPOJYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIIMYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

- c(hopMHUPOBAaHHOCTH YMEHH BIIQJETh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS,
UCMOJIb3yEMBbIX B XMMHUHU IPU M3YYEHUU BEIECTB U XUMHUYECKUX SBJICHUN (HaOII0JeHHE, U3MEPEHHUE,
HKCHEPUMEHT, MOJEIMPOBAHUE), MCIIOJIB30BaTh CUCTEMHBbIE XHMHUYECKUE 3HAHUSA IS HPUHATUS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

- cOpMHUPOBAHHOCTh YMEHUN COOJIOAATh TpaBUja TIOJH30BAHUS XHUMHYECKOH TOCYIOH U
na00opaTOpHBIM 000OpYIOBAaHUEM, a TAaK)Ke MpaBuila OOpalleHUs C BELIECTBAMH B COOTBETCTBUM C
MHCTPYKLUSAMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

- ¢()OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJHATH XUMHUUECKHUN IKCIIEPUMEHT (IIpEeBpaILeHUs
OPraHMYECKUX BELIECTB IPU HArpeBaHUHU, IOJYyYEHUE OTUIEHA M M3YYEHUE €ro CBOICTB,
KayeCTBEHHbIEC PEAKIIMM OPraHUYECKUX BEILECTB, AEHATypauus OeNKOB NpPU HarpeBaHWHU, LBETHbIE
peakiuu O€JNKOB) B COOTBETCTBUM C IIPAaBUJIAMU TEXHHUKHU O€30MAaCHOCTH IpH OOpallleHUuH C
BEUIECTBAMM U  JIaDOpaTOPHBIM  OOOpPYAOBAaHUEM, IPEACTABIATh PE3YyNbTaThl XUMHUYECKOIO
SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEAKUUK M (OPMYIHUPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

- cOPMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIN3UPOBATh XUMHUYECKYI0 HH(POPMALIUIO, [TOJydaeMyIo
13 pa3HbIX UCTOYHHUKOB (CpencTBa MaccoBoi uHpopManuu, IHTepHET U Apyrux);

- cOpMHPOBAHHOCTh YMEHHU COOJIOAATH TMpaBHJIA AKOJOTHYECKH IEIeCO00pa3HOT0 TOBEACHUS B
OBITY M TPYAOBOM JESATEIBHOCTH B LIENSIX COXPAHEHUs CBOETO 37I0POBbS U OKPYKAIOLIEH MPUPOIHOMN
Cpelpl, OCO3HABaThb ONACHOCTb BO3JCHCTBUS HA >KMBBIE OPTaHU3MBbl OINPENEIEHHBIX OPraHMYECKHX
BEIIEeCTB, MOHMMAas cMbicn mnokazatens I[IJIK, moscHATe Ha mpumepax cnocoObl YMEHbIIEHHS M
MPEIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEJIOBEKa;

- Juig oOy4aroluXcsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbsS: YMEHHE MPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUN;

- IS CJETIBIX U CIA00BUASLIMX O0YYaIOLIUXCSA: YMEHHUE HCIIONb30BaTh PElbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyil.

11 KJIACC

IIpenmeTrHble pe3yJbTaThl 0cBOeHHS Kypca «O01mas 1 HeopraHu4yeckasi XMuMHS» OTPAKAIOT:

- ¢(hopMUPOBAHHOCTbH MPEJICTABICHUI: O XUMUYECKOI COCTABIAIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIM XUMHHM B TO3HAHUU SBJICHUN NPUPOJBI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPBHI
JTUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM ISl pellieHUs MPAKTUYECKHX 3aaad U
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

- BIAQJCHHE CHCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIIOJATAIOIINE TIOHATHUS
(XMMHUYECKUil 3JeMEHT, aToM, W30TOl, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYIa,
MOIJIb, MOJ'IS[pHI)II\/’I O6’BéM, BAJICHTHOCTD, JJICKTPOOTPHULATCIBHOCTL, CTCIICHL OKUCJICHUA, XUMUUCCKaA
CBS3b (KOBaJE€HTHAs, HWOHHAas, METaJUIMYecKas, BOJOPOAHAs), KpPUCTAIUIMYECKas pemeTKa, THIIbI
XUMHUYECKHUX PEAKLUI, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, DJIEKTPOIUTHUECKAS IUCCOLMALINS,
OKHCIIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOH peakiui, XMMUYECKOe PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHsI JIEKTPOIUTHUECKON JUccoLrauy, nepuoanueckuii 3akoH Jl. 1. Menneneesa, 3akoH
COXpaHCHUA MacCChbl BCIICCTB, 3aKOH COXPAaHCHUA W MPCBpallCHUA OHCPIruru IIPH XHMHUYCCKHUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMHUH, MUPOBO33pEHUYECKHE 3HAHUS, JIEKALIUE B
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OCHOBE NMOHUMAaHUS MPUYUMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DAKTOJIOTMUYECKHE CBEICHUS
O CBOICTBax, COCTaBe, MOJYYCHHUU M OE30MaCHOM HCIIOH30BAHUH BAXXHEHIINX HEOPTaHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

- c(hopMHpPOBAaHHOCTh, YMEHHUH BBIABIATH XapaKTEpHbIE TPU3HAKU MOHITHH, YyCTAaHABIMBATh MX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMCAHUU HEOPIaHUYECKUX BELIECTB U
UX IPEBPALLECHUN;

- chopMHpPOBAaHHOCTH, YMEHHI HCIOJB30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (POpMyT
BEIIECTB M YpaBHEHUNW XUMHUYECKHX peakuui, cucreMarndeckyro HoMmeHkinarypy (IUPAC) wu
TPUBUAJIBHBIE HA3BaHUS OTACNbHBIX HEOPraHMYECKHUX BeIeCTB (yrapHbIil ras3, YIJIEKHCIBIA Tas,
aMMHUaK, raiéHasi U3BeCTh, HeTallEHast U3BECTh, TUTHEBASI COJIA, IUPUT U JPYTHE);

- chopMUpPOBAaHHOCTh YMEHHI ONPEICNIATh BAaJCHTHOCTh W CTENCHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COEJUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBaJCeHTHAas, MOHHAasi,
METaJlJIN4ecKasi, BOJOPOJHAsA) B COCIUWHEHUSX, THUIl KPUCTAIMYECKONW pEIETKH KOHKPETHOIO
BeIlleCTBA (aTOMHAsi, MOJIEKYJISIpHAs, MOHHAs, METAJJTIMYECKasA ), XapaKTep CPeJlbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COECAUHEHUI;

- c(hopMHpOBAaHHOCT, YMEHMI YCTaHABIUBATh MPHUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB MO HX
COCTaBY K OMpeeIEHHOMY KIIACCy/TPYIe COeTUHEHU (MPOCThIE BEIIECTBA — METAJLIIbl U HEMETAILIIBL,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM()OTEpPHBIC TUAPOKCHIBI, COJIN);

- chopMUPOBAaHHOCTH YMEHUW pacKphIBaTh CMBICT mepuogudeckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BACHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIUU;

- copMHpPOBAaHHOCT, YMEHUN XapaKTepPH30BaTh OJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuomnyeckoit cuctembl xumudeckux snemeHToB J[. M. Menneneena,
UCTOJB3Yysl TOHATHS «S-, P-, U-3JIEKTPOHHBIC OpPOHTAIH», «IHEPIrEeTHUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU M3MEHEHHSI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB M HUX COCIUMHEHUU MO MepuoiaM M
rpynmnam [lepuoanueckoii cucrembl xumuyeckux 3yeMenToB /. 1. Menneneesa;

- c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XWUMUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3TMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE T€HETHYECKON CBS3U
MEXJy HEOPraHWYeCKHMMH BEIIECTBAMU C TOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIIUX XHUMHYECKUX
peaKuuii;

- chOpPMHUPOBAHHOCTh YMEHHUS KIAaCCU(PHUIMPOBATh XMMHUECKHUE PEAKIMU MO Pa3INYHbIM IMpHU3HAKAM
(uucnmy M COCTaBy pEarupyroliux BEMIECTB, TEIIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO CTETeHEH
OKHCJICHUS AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa);

- c(opMHpPOBAaHHOCT, YMEHHUH COCTaBJISATh YPAaBHEHHsI PEAKIUN pa3MTUYHBIX THUIOB, TOIHBIE U
COKpaIIEHHbIE YPAaBHEHMSI PEAKIMil HOHHOTO OOMEHa, YUYUTHIBAs yCIOBHS, IPU KOTOPBIX OTH PEAKIIUU
UIYT 10 KOHIIA;

- c(hopMUPOBAaHHOCTH YMEHUU MPOBOJUTH PEAKIMH, MOATBEPXKIAIONINE KAYEeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

- c(hOpMUPOBAHHOCTh YMEHHI PAaCKPBIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIHHBIX PEaKIUi
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLnit;

- chOPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH XHUMHYECKOW peakluu OT
pa3IMYHBIX (PaKTOPOB; XapakTep CMEUICHHS] XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT BHEIIIHETO
BozaeicTBus (npuniun Jle [latense);

- c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh XHWMHUYECKHE IIPOILIECCHI, JIeKAIlMe B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYeHHsT CEPHOM KHUCIOThI, aMMHUaka, a Takke CcHOpMHUPOBAHHOCTH
MpeCcTaBiIeHU 00 OOIMX HAy4YHBIX MPHUHIMIIAX W OSKOJOTHYECKHX MpoOJIeMax XUMHUYECKOTO
MIPOU3BO/JICTBA;
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- chopMHpPOBAaHHOCTH YMEHUN MPOBOAMUTH BBHIYUCIICHHS C HUCIIOJIb30BAHUEM IOHSATHS «MaccoBas A0S
BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHH Tra30B MPU XHUMHUYECKUX PEAKIIHMSIX, MACChl BEIIECTBA
Wi o0béMa Tra3oB IO HU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MWIM O0bEMY OJHOTO W3
YYacTBYIOUIMX B pPEaKUWU BEIECTB, TEIUIOBOTO 3(P¢eKTa peaKkiy Ha OCHOBE 3aKOHOB COXPAaHEHHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

- cOpMUPOBAHHOCTh YMEHHUH COONIOAATH TMpaBWiIa TOJIH30BAHUS XHUMHUYECKON TOCylIoN U
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe IMpaBuiIa OOpaIeHHs] ¢ BEUICCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

- ¢c(hopMHpPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBINOIHITH XUMHUYECKHM HKCIEPUMEHT (pa3iiosKeHue
IIEPOKCHUJIA BOJOpOJAa B IMPUCYTCTBUM KaTaau3aTopa, ONPEIEIIEHUE CPENbl PacTBOPOB BEIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOMH
peaxkuuu, peakiuud HOHHOIO OOMeHa, KayeCTBEHHbIE peakluu Ha cyibdaT-, KapOoHAT- U XJIOPHI-
aHUOHBI, Ha KaTUOH aMMOHHS, pEelIeHHE SKCIepUMEHTAIbHBIX 3aJad Mo TeMaM «MeTauibly u
«Hewmeranel») B COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MPEICTABIATH PE3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopMme
3aliCH YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (GopMynupoBaTh BBIBOJBI Ha OCHOBE JTHUX
PE3yIbTaTOB;

- cOPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO0 HH(OPMAIHIO, TIOTYIaeMYI0
13 pa3HbIX UCTOUYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAIMH, VIHTEpHET U APYTHX);

- c¢(hOpMUPOBAHHOCTh YMEHHI COOJIOAATh MpaBHJa SKOJOTHYECKH I€JIeCO00pPa3HOro MOBENCHUsS B
ObITY U TPYAOBOH JEATETBHOCTU B LIEJISIX COXPAHEHMsSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIAHON
Cpelibl, 0OCO3HABaTh ONACHOCTh BO3/EHUCTBUS HA KUBbIE OPraHU3MbI ONPEENEHHBIX BELIECTB, IOHUMAs
cmbicn nokazarens IIJK, moscHATe Ha nmpumepax crnocoObl YMEHBIIEHHUS W IPEJOTBPALICHUS HX
BPEIHOTO BO3JICHCTBYS Ha OPraHU3M YeJIOBEKa;

- Juig oOydaroluxcsi ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbs: YMEHHE MPUMEHITh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

- JUTS CJICTIBIX M CITA0OBUSIINX OOYUYAIOMIMXCSl: YMEHHE UCTIONB30BaTh PEIbe(hHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMU4eCKuX (GOopMyIl.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo 4acoB

No HaunmenoBanue
n/-n pa3aeyioB M TeM Beero Kontpoabnbie | IlpakTnyeckue
NporpaMmMsbI padoThI padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[Ipenmer
OpraHu4eCcKon
xumuu. Teopus
11 CTPOCHHUS 4
OpPraHUYECKUX
coenuHeHu A. M.
byrneposa

Uroro no pazaeny 4

Pa3znen 2. YriaeBoaopoasl

IIpenenwvHbie
2.1 YTJIEBOIOPO/IBI — 2
AJIKaHBI

Henpenenbubie
YIJIEBOAOPOBI:
2.2 AJIKEHBI, 4 1
aJIKaINCHBI,
AJIKUHBI

23 ApoMatuueckue 1
' YIIIEBOAOPOIbI

[IpuponHbie
24 UCTOYHUKHU 3 1
YTJIEBOJIOPOIOB U
ux nepepadoTka

Hroro no pasneny 10

Paznen 3. Kuciiopoaconep:kaiiue opranuieckue coeTuHeHHsI

3.1 Crnuptsl. ®enon 3
AJIbIETUIBL.
3.2 Kap6onoBsie 5 1
KHUCJIOTHI.
CrnoxHble 3¢upbl
3.3 VYrineBoabl 2 1
Hroro mo pazneny 10

Pa3neua 4. Aszorcogepskanue opraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMUHOKHCIIOTHI. 5
benxu
Hroro mo pazneny 5
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Paspnen 5. BeicokoMoOJIeKy A pHbIE COCAUHEHUSA

IInactMaccel.

5.1 S)
Kayuyku. Bonokna
Uroro no pazneny )
OBUIEE KOJIMYECTBO 34 2

YACOB I10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue
¢ (uudgposrbie)
pa3aesioB U TeM Kontposbubie | IlpakTuyeckue
n/n BpOrpAMMEI Bcero 5 5 o0pa3oBaTte/ibHbIC
padoThI padoTsI pecypeni
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Tepuonuueckas 3
' cucTeMa
XUMHYECKHX
anemeHToB /l. U.
Mengeneena
Crpoenue
1.2 BEILIECTBA. 4
MHuoroob6pasue
BEIIECTB
13 XUMHYECKHUE 6 1 1
' peaknuu
Htoro no pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 Mertasbl 6 1
2.2 Hemeramisr 9 1
CBsi3b
23 HEOPraHUYEeCKUX U 2
' OpraHUYECKHX
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb
Hroro no pasneny
OBIIEE KOJIMYECTBO 34 2 3
YACOB I1O TTPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

METOJUYECKUE MATEPHUAJIbI JUIS1 YUUTEJISA

1. 'apa H.H. IIporpammsl o6mieo6pa3oBarenbHbIX yupexaenuit. Xumus. — M.: [Ipocsemenue, 2010. -
S6¢.

2. I'apa H.H. Xumus: ypoku B 10 xi.: mocobue misa yuurens. — M.: Ilpocsemenne, 2008. — 11

3. 'opokosenko M. 0. Xumust. 10 xinacc: Iloypounsie pazpadorku k yaeoHukam O.C. 'abpuernsina; JI.C. ['yzes,
B.B. Copoxkuna, P.I1. Cyposuesoii; I'. E. Pymurtuca, @.I". ®enpamana. - M.: BAKO 2010,

4. I'apa H.H. Xumust: ypoku B 10 k1.: mocodue st yaurenst / H.H. I'apa. - M.: IIpocerienne, 2011.

5. Eropos A.C. Bee BHIBI pacyeTHBIX 3a/1a4 10 XuMuu 17151 moarotoBku K EI'D. - Pocros v//1: ®dennke,2012.

6. HoBommmackuit .U, Tumbl Xumudeckux 3aad U criocoObl ux pemreHus. 8-11 wi: Yyed. mocodue st
obmeoopazosar. yupexaenuii / .M. HopommHckwii., H.C. HoBonmmackas. M: OOO «3narensctBo OHHUKCY:
«3narenserBo «Mup M ObpazoBanuey, 2010.

7. Jlumuu P.A. Tectsl o Xumun Jj1st 00y9IEHHUS U TEKyITero Koutporst 3uanmii: 8-9 ki.: Ku. s yawrens / P.A.
Jlumn, H.H. [oronosa; [lox pex. P.A. Jlnmuna. - M.6 [Ipocsemienue, 2008.

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA

1. Pymsutuc I'.E Xumus: Heopra. xumus: ydaeOHuk s 10 k1. 001mieo0pa3oBaTeNbHbIX  YUpEKISHUN/
I'.E Pymsurtuc, ®.I' ®enpaman.- 12-e uzna., ucnp. - M.: [Ipocsemenue, 2017.
2. Pymsutuc I'.E Xumus: Heoprat. xumusi: ydeOHuk 1is 11 k1. o0mieo0pa3oBaTeNnbHbIX  YUpExKISHUN/
I'.E Pymsurtuc, @.I' ®enpaman.- 12-¢ uz., ucnp. - M.: IIpocsemenune, 2017
3. 3yeBa M. B. I'apa H. H. Xumus. 10-11 xnaccer. [lIkoneHbI npaktukymM. Mocksa: [poda, 2016 ro.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. [Topran pynaamenTanpHOrO XUMHYeckoro oopazoanus ChemNet. Xumuueckas
uHpopMarmonHas cetb: Hayka, oOpazoBanue, TexHonoruu http://www.chemnet.ru

2. IN'azeta «Xumusi» u caiit uist yaurens «5 uay Ha ypok xumum» http://him.1september.ru
Enunas xomtekuus LIOP: Ilpenmernas xomwtekmus «Xumus» http://school-
collection.edu.ru/collection/chemistry

3. EcrecTBeHHO-Hay4YHBIE SKCIIepUMeHTHI: XuMust. Komekius Poccuiickoro o01eo06pa3oBaTeabHOr0
noprana http://experiment.edu.ru
4. Beepoccuiickast OJTMMITHAA IIKOJLHUKOB 1Mo xumuu http://chem.rusolymp.ru

5. Oprannyeckas XMMUsL: JIEKTPOHHBIN YUeOHUK Ui CpeaHen

mkojsl http://www.chemistry.ssu.samara.ru

6. OCHOBBI XMMUH: AJIEKTPOHHBIN yaeOHuK http://www.hemi.nsu.ru

7. OTKpeITHIH KOJUTeK: Xumus Nttp://www.chemistry.ru

8. JlucTaHIMOHHAS OJIMMITHA/IA 10 XMMHH: TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHbIH

mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. JIuCTaHIIMOHHBIC 3BPUCTUYCCKHIE OJIMMITHA BT 110 xumuu hitp://www.eidos.ru/olymp/chemistry
10. 3anumarensHas xumus http://home.uic.tula.ru/~zanchem

11. Knaccudukaius xumuueckux peaknuii http://classchem.narod.ru

12. KouTpen — Xumus uist Bcex: yueOHO-uHpOpMaIMoHHbIid cait hitp://kontren.narod.ru

13. Marepuans! kKadeapsl Gu3nIecKoit 1 KomonaHoi xumun KOxHOTo denepaibHOro
yauBepcuteta http://www.physchem.chimfak.rsu.ru

14. Meronuka oOyueHust XuMuu: cait kadeapsl xumuu HI'TIY http://mctnspu.narod.ru

15. HanomeTp: HaHOTEXHOJOrHYecKoe coodmecTBo Nttp://www.nanometer.ru

16. OnunaiiH-cripaBoYHUK XuMHUYeckux 3nemenToB WebElements http://webelements.narod.ru

17. TonynspHas OuOIMOTEKa XUMHYECKUX AIeMeHToB http://n-t.ru/ri/ps

18. Caiitr Alhimikov.net: yueOHbIC U cripaBOYHbBIC MaTepualibl o xumuu http://www.alhimikov.net
19. Caiitr Chemworld.Narod.Ru -Mwup xumuu http://chemworld.narod.ru

20. Caiit «BupryanpHas Xxumuueckas mkosay» hitp://maratakm.narod.ru

21. Caiit «Mup xumumn» http://chemistry.narod.ru

22. XuMuK.py: caiit o xumuu http://www.xumuk.ru

23. Xumunueckas ctpanndka Slpocnasckoro LleHTpa TenekoMMyHUKAIMKA 1 MHPOPMAIIHOHHBIX
cucteM B oOpasoBanuu http://www.edu.yar.ru/russian/cources/chem

24. Xumunaeckuit mopran ChemPort.Ru http://www.chemport.ru

25. Xumunueckuii cepep HimHelp.ru: yueGHbIe 1 cripaBounble MaTepuaibl Nttp://www.himhelp.ru
26. Xumust: Marepuansl « BUukarmeumn» — cBOOOTHON

sHimknonennu hitp://ru.wikipedia.org/wiki/Xumus

27. Xumus UTst BCeX: WILTIOCTPUPOBAHHBIE MAaTEPUAIIBI ITO OOIIEH, OPraHNIeCKON U HeOpraHMIECKOU
xumuu http://school-sector.relarn.ru/nsm
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