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MNOSACHUTEJIBHAS 3AIIUCKA

[IporpaMmMa mo XWMUM Ha YpPOBHE CpegHEro oOmero obOpa3zoBaHus pa3paboTaHa HAa OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS (elepanbHOl 00pa3oBaTelNbHOM MPOTPaMMBbl CPEAHEro OOILIETo
obpazoBanus (POIlI COO), npencraBieHHBIX B DemepalbHOM TOCYIapCTBEHHOM O0pa3oBaTEIIbHOM
crarnapre COO, ¢ yuérom Konrenmumu npenojgaBanus yueOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX
opranm3anusix Poccuiickoit ®denepannu, peann3yOIUX OCHOBHBIE 00pa30BaTENbHBIE NPOTPAMMEI, H
OCHOBHBIX MoJoKeHu «CTpareruu pa3Butus Bocrutanus B Poccuiickoit @eneparuu Ha nepuoxa 1o 2025
roga» (Pacopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOJIOB K pa3palbOTKe MPOrpaMMBI 10 XUMHUH, K OIpPEACICHUI0 OOIIeH CTpaTerhH
00yYeHMS, BOCIIUTAHUS W PA3BUTHsI 00YUJaAIOIINXCS CPEICTBAMH YIeOHOTO TIpenMeTra « Xumusny st 10—11
KJJaccOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaiasHble monoxkenus OIOC COO o
B3aMMOOOYCJIOBIIEHHOCTH TIiefiel, coiepiKaHus, pe3yJbTaroB OOydeHus W TpeOOBaHWW K YPOBHIO
IMOATOTOBKH BBIITYCKHUKOB.

Xumuaeckoe 00pa3oBaHME, IMOTYyYaeMO€ BBITYCKHHKAMH 00IIe00pa3oBaTeILHON OpTraHU3aIliy,
SIBISIETCS HEOTHEMIJIEMOW YacThio UX 00pa3oBaHHOCTH. OHO CITY’)KUT 3aBEPUIAIONINM 3TANlOM pealn3aluu
Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIMX IIEJIOCTHOW CHCTEME
XUMHYECKOro 00pa30BaHMs. JTH IIGHHOCTH KacaloTCsl MO3HAHWS 3aKOHOB NPUPOJIBL, (HOPMHPOBaHMUS
MHUPOBO33pEHUsT M O0IIel KyJIbTYphl YellOBEKa, a TaKKe JKOJOTMYeCKH O0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO M IPUPOTHOH cpefie. Peanmn3yercst Xumudeckoe o0pazoBaHue 00ydaroluxcsl Ha ypoBHE
CpefHero oduiero o0pa3oBaHUsl CPENCTBAMU YUEOHOTO MpeaMera « XUMUs», COIEPKaHNE H TIOCTPOCHHUE
KOTOPOI'O ONpEACICHBl B MpOrpaMMe 10 XUMHUA C y4ETOM CHEIU(PUKHA HAYKH XUMHH, ¢€ 3HAYCHUS B
MO3HAHUHU TIPUPOJIBI U B MATEPUAIBHOM JKU3HHU OOIIIECTBA, a TAKXKE C YIETOM OOIIUX LIEJIeH U MPUHIIUIIOB,
XapakTepU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEeJHEro o0mero obpasoBaHus B Poccuiickoit
denepanuu.

XuMHS Kak dJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK HrpaeT oco0yi0 poiib B COBPEMEHHOMU
[UBWIM3AIMY, B CO3JaHMM HOBOW 0a3pl MarepuaibHOH KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dhopMHpOBaHNE PAaMOHATBFHOIO HAYYHOTO MBIIUICHHS, B CO3[JaHME LIEIOCTHOTO TPEACTaBICHHS 00
OKpY’KaroleM MUpe Kak O €AMHCTBE MPUPOABI U YeJOBEKa, KOTOpoe GOpPMUPYETCS B XUMHH Ha OCHOBE
MMOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIEro MHUPA, OCO3HAHHS B3aHMMOCBS3H MEXKIY CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU O0JIACTSIMH PUMCHEHUSI.

TecHO B3aMMOJICICTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XMMHS CTalla HEOThEMJIEMOM 4acThIO
MHUPOBOH KyJBTYpPbI, HEOOXOAUMBIM YCIIOBHEM YCIIEIIHOTO TPyAa M JKU3HM KaXXAOTo 4YjeHa OOIIecTBa.
CoBpeMeHHast XMMHS KaK HayKa CO3UIaTeNIbHasI, KaK HayKa BBICOKUX TEXHOJIOTHIA HAlIPaBJICHA HA PEIICHHE
ro0aNbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BHTHS YENIOBEUECTBA — CHIPHEBOM, SHEPTETHUYECKOM, MUILEBOH,
9KOJIOTHYECKOH 0€30MacHOCTH U OXPaHBI 3J0POBBSI.

B cooTrBercTBUE ¢ O0IIMMU NENSAMU U MIPUHIIUIIAME CPETHETO OOIIEro 00pa3oBaHUs COAEpIKaHUE
npeameta «Xumus» (10—11 xracchl, 6a30BbIH YPOBEHb N3YYEHUS) OPHEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYaONINXCS, HEOOXOAUMYIO UM JUTSI BHIPAOOTKH MHPOBO33PEHUECKUX
OpPHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COIMyMa, MPOJOIDKEHHS OOpa3oBaHUS B Pa3IMUHBIX
00J1acTsAX, HE CB3aHHBIX HETIOCPEACTBEHHO C XMMHUEH.

CocTraBnstonuMe  ipeaMera «XuMHS» SBISAIOTCS 0a30Bble Kypchl — «OpraHndeckas XUMUS) H
«OO0mIas 1 HeopraHU4ecKass XUMUsD, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SBIISTIOTCS OCHOBBI
0a30BOI HAyKHW: CUCTEMa 3HAHWIA 110 HEOPTaHWYECKOW XUMHUH (C BKIFOYCHHEM 3HAHHUN U3 OOIIei XUMUH)
1 opranndeckoi xumun. DopMupoBaHue JAHHON CHCTEMBI 3HAHUN TP N3y4eHUH IIpeaAMeTa o0ecredrnBaeT
BO3MOXKHOCTH PACCMOTPEHHS BCET'0 MHOTO00pa3Hs BEIIECTB HAa OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI
XUMHUH.

CtpyKTypa conepkaHus KypcoB — «Opranndeckas XuMmus» B «O0mas 1 HeopraHuIecKask XUMUSD)
chopMupoOBaHa B ITporpaMMe 10 XUMHIH Ha OCHOBE CHCTEMHOTO [TOIX0/[a K N3YYEeHUI0 YIeOHOTO MaTepHaa
n 00yCIOBIIEHA MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpPENEeNEHHBIX TEOPETUIECKHUX



ypoBHAX. Tak, B Kypce OpraHMYecKOM XMMHH BEIIECTBAa PAcCMATPUBAIOTCA HA YPOBHE KJIACCHYECKOH
TEOpUHN CTPOCHHSA OPraHUYECKHUX COEAVHEHHUH, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKHX U IJIEKTPOHHBIX
MpeACTaBIeHUH O cTpoeHnH BemiecTB. CBeeHNs 00 M3yyaeMbIX B Kypce BELIeCTBaX NAOTCSA B Pa3BUTHH
— OT YTJIEBOJOPOJOB J0 CIIOKHBIX OMOJOTMYECKH aKTHBHBIX COEAMHEHNUH. B Kypce oprannieckoil XuMuu
NOJIYy4aloT pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYaIbHBIE
MPEICTABICHUS O XUMHUYECKON CBSA3H, KJIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOHN peakIny.

[lon HOBBIM yTJIOM 3peHUs B peaMeTe «XuMHUs» 0a30BOr0 ypOBHS pacCMaTpUBAETCS M3yUCHHBIH
Ha YPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHMs TEOPETHUECKUH MaTepHuan U (aKTOJIOTHUECKUE CBEICHUS O
BEIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeoOpraHHYecKasl XHUMHUSD)
o0yJaromuMcss NPEAIOCTABIAECTCS BO3MOXHOCTb OCO3HATh 3HAYCHHE TEPUOIUYECKOTO 3aKOHA C
00IIETEeOPETHUECKUX U METOJOTIOIMIECKUX O3HULIUH, TITy0sKe MOHATh HCTOPUUECKOE U3MEHEHHE (DYHKIUH
3TOro 3aKOHa — OT 00o0maronIel 10 0OBICHAIOUIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMH O BaKHEHIIMX BELIECTBaX, MX COCTABE, CTPOCHHM, CBOWMCTBaxX H
MIPUMEHEHUH, a TAaKKE€ O XHMHYECKHMX PEaKLUUSIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX HPOTEKaAHHS
nonoiHsercs B Kypcax 10 u 11 xiaccoB 3neMeHTaMu COEpKaHUsl, HUMEIOIIUMH KYJIbTYPOJIOTHUECKHNA U
MIPUKJIAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSI3H XUMHH C JPYTUMH HayKaMH,
PAacKphIBAIOT €€ pPOJib B IIO3HABATEJBHOW M TNPAKTUYECKOM MAEATEIBHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIIMTAHUIO YBRKEHUI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUUIECKUX MIPUIOKEHUN XUMUH,
[IOMOTAIOT BBIIYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Ipoliemax,
CBSI3aHHBIX C XUMHEH, KpUTUUIECKH OCMBICIIMBATh HHPOPMAIMIO U IPUMEHATH €€ [UIsl IOIIOJIHCHNS 3HAHUH,
pelleHNs] NHTEIJIEKTYalbHbIX U 3KCIIEPUMEHTANbHBIX HCCIEN0BAaTEIbCKUX 3a1a4. B memoM coneprkanue
yueOHOro mnpeaMera «XUMHS» [aHHOTO YPOBHSA M3Y4EHHUs OpPHUEHTHUPOBAaHO Ha (opMupoBaHue y
00y4arommxcsi MHPOBO33PEHUYECKON OCHOBBI Al INOHUMAaHUS (QWIOCOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE EINHCTBO HEOPTaHMYECKOTO W OPTaHMYECKOTO MHUPa, 00YCIIOBIEHHOCTh CBOHCTB BEUIECTB
UX COCTaBOM M CTPOCHHEM, I03HABAEMOCTb MPHUPOIHBIX SBIEHUH MyTEM OSKCIEPUMEHTa W PEUICHHS
MIPOTHUBOPEUNi MEXTy HOBBIMH (PaKTaMH M TEOPETHYECKUMH MPEANOChUTKaMU, OCO3HAHUE POJIN XHUMHH B
pEIIeHNH SKOJIOTUYECKUX MPOOJIeM, a Takke MpolieM cOepekeHHs] YHePreTHYeCKNX PECYPCOB, CHIPbS,
CO3/1aHNs HOBBIX TEXHOJIOTHI M MaTEpUaIOB.

B muane pemeHus 3ajad BOCHMTAHUS, Pa3BUTHS W COIMATU3AIMN OOYYaIOUIMXCA NPUHATHIE
IporpaMMold MO XHMHH TIOAXOJBl K ONpEACNCHUIO COJEp)KaHUs U IIOCTPOEHHUS IpeaMeTa
NpeaycMaTprUBalOT (POPMUPOBAHNE YHHBEPCAJIbHBIX YYEOHBIX ACHCTBH, MMEIOMINX 0a30BOc 3HAUYCHUE
JUISL pa3IMYHBIX BUIIOB JICSATENBHOCTH: PELICHUs MPpo0IieM, TIOUCKa, aHaimu3a U oopaboTku nHopManuy,
HEOOXOJUMBIX JUIS TNpPUOOPETeHHs ONbITa MPAKTUYECKOW U HCCIIEA0BATEIbCKON JesITENbHOCTH,
3aHMMAIOLIEe BaKHOE MECTO B MIO3HAHUHU XUMHH.

B mpaktuke mpemnopaBaHMs XMMHU Kak Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHMs, Tak U Ha
YPOBHE CpelHero obuiero o0pa3oBaHMs, IPU ONPENEICHUU COAEPHKATEIbHOM XapaKTEpUCTUKH Iienei
U3y4eHUs TpeaMeTa HalpaBieHUEM IEePBOCTENEHHONM 3HAYMMOCTH TPAaJWIMOHHO TPHU3HAETCS
(hopMHpOBaHNE OCHOB XMMHYECKOH HAyKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH
JIESITEIbHOCTH 4eNOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOUKHU
3peHus TaKOM MOJXO0/ K ONpEAETCHHIO IeTel N3ydeHns IPpeaIMeTa ABISETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJaBHBIMU LEISAMH HU3yYeHHs NpeaMeTa «XuMus» Ha 0a30BOM
yposae (10 —11 xi1.) ABnsIOTCS:

* (opMHpOBaHHE CHUCTEMBbl XMMHUYECKHX 3HAHUI KaK Ba)KHEHIIEH cOCTaBISIOUICH €CTEeCTBEHHO-
HAY4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JeXaT KIIOYEBbIE MOHATHS, (yHAaMEHTaJIbHbIC
3aKOHBI U TEOPUU XUMHH, OCBOEHHE SI3bIKa HAyKH, YCBOSHHE U TOHMMAHNE CYIIIHOCTH JOCTYITHBIX
0000IeHN MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpPHEH HUX pPa3BUTUS W
CTaHOBJICHUS;

* (dopMHpOBaHHE W pa3BUTHE NPEACTABICHUA O HAYYHBIX METOJaxX II03HAHMS BEIECTB U
XMMUYECKUX pEeaKiuid, HEOOXOOUMBIX Ui MpUOOpPETEHHS YMEHHH OpHUEHTHUPOBATHCS B MHUpE



BEIIECTB U XUMUYECKUX SIBICHUH, HIMEIOIINX MECTO B IPUPOJE, B IPAKTHYECKOH 1 MOBCEAHEBHON
KU3HU;

® pa3BUTUE YMEHUH M CIOCOOOB MAEATEIBHOCTH, CBS3aHHBIX C HAaONIOJCHHEM H OOBSICHEHHEM
XMMUYECKOTO HKCIIEPUMEHTA, COOII0IEHIEM paBil 0€30IMacHOro 00paleHHs C BEIeCTBaMH.

Hapsny ¢ aTum, comepikarenpHas XapaKTepUCTHKA TIeNIeH 1 3a/1a4 U3yUeHUs MTPeIMeTa B IIporpaMmme
[0 XUMHH YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPHOPUTETAMHU B CUCTEME CPEIHETO
obmero oOpazoBanus. CeromHs B MpENoOAaBaHUM XUMHH B OOJIbIICH CTENEHH OTAAETCA MpEeNNoyYTeHUE
MIPAKTUYECKON KOMIIOHEHTE CcoJepKaHusi OoOydeHUs, OPUEHTUPOBAHHOW Ha IMOATOTOBKY BBITYCKHUKA
o0mieo0pazoBaTeNbHOM  OpPraHW3alliy, BIAACKIONMIET0 He HA00poM 3HAaHWN, a (YHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMH aKTHBHOTO TMOJYYCHUS 3HAHUM W MPUMCHCHUS HX B
peanbHOM KU3HU JJ1s PEIICHHS PAKTHUECKUX 3a/1a.

B cBs13U ¢ 9TUM NpU H3YUCHUH TIPEAMETA « XUMHUSD» JOMUHHUPYIOIIEE 3HAYCHNE MTPUOOPETAIOT TaKKe
LENU | 3371a49H, KaK:

ajanTanus oO0yYarolmUXCcsl K YCIOBUSAM JWHAMHYHO PAa3BHBAIONICTOCS MHpa, (OpPMUPOBAHUE
WHTEJUICKTYalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K  caMoOOpa3oBaHWIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XH3HCHHBIX CHTYallUsIX, CBA3aHHBIX
C BEIIECTBAMH U MX MPHUMCHECHHUEM;

(hopMupoBaHue y OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHINH), MMEIOIINX
YHHUBEPCAIBHOE 3HAUCHHE JUUISl PA3IIMUHBIX BUJIOB JESITEIBHOCTH: PELICHUS MPOOIIeM, TIOUCKA, aHAIN3a 1
00paboTKN WHPOPMAIINN, HEOOXOIUMBIX ISl TIPUOOPETEHUS OMBITA ACATCIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IMO3HAHWU XHMHUH, & TaKXKe JUI1 ONCHKH C TO3MIUA 3KOJIOTHYEeCKOH 0e30MacHOCTH
XapakTepa BIUSHHUS BEIECTB M XUMUYECKUX MPOIIECCOB HA OPraHU3M UYelIOBEKa U MPUPOHYIO CPENY;

pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYyalbHBIX W TBOPYECKUX CIOCOOHOCTEH
00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSITENIFHO MPUOOPETaTh HOBBIC 3HAHUSI TI0 XMMUHU B COOTBETCTBHUH C
KN3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIb30BAaTh COBPEMEHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJIOTUHU IJIs1 ITOHNCKa
¥ aHan3a y4eOHOU 1 HayIHO-TIOMYJISIpHON HH(POPMAaLIMK XUMHUYIECKOTO COJePKAHHNS;

(dopMUpOBaHHE U pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS,
HaOIIOIaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJUMBI, B YACTHOCTH, MPH
IJITAaHUPOBAHUH U IMTPOBEACHUN XUMUUYCCKOI'O SKCIICPUMCHTA,

BOCIIMTaHUE y OOy4arommuxcsi yOexxIEHHOCTH B T'yMaHHCTHYECKON HamNpaBICHHOCTH XWUMUH, €€
BayKHOM pojin B pCUICHHUU rI100aJIbHBIX HpO6HeM padroOHAaJIBHOT'O MPUPOAOINOJJIb30BaHUA, IMOIIOJHCHUA
JHEPTEeTHYECKMX PECYPCOB W COXpAaHEHHs MPUPOJHOTO DPaBHOBECHS, OCO3HAHUS HEOOXOJAUMOCTH
0epe’KHOTO OTHOIIEHHS K MPHUPOJIE U CBOEMY 3I0POBBIO, a TaKKe MPHUOOPETEHHSI OIBITA HCIOIb30BaHMS
IMMOJTYYCHHBIX 3HAHUH JJId NPUHATHA T'PaMOTHBIX pCHICHI/Iﬁ B CUTyaluMidX, CBA3aHHBIX C XHMMHWUYCCKUMHU
SABJICHUSIMU.

B yueOHOM 1u1aHe cpenHero o0mero o0pazoBaHus MpeaMeT «XuMUs» 0a30BOTO YPOBHS BXOAUT B
COCTaB MpeaMeTHOH obnacTn «EcTecTBeHHO-HAyUHBIE IPEIMETHI».

OO1ee YKMCI0 YacoB, OTBENEHHBIX JIJIS U3YyUCHUS XMMUHU, Ha 0a30BOM YPOBHE CPEIHEro 0OIIero
o0pazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 waca (1 vac B Hezemto), B 11 knacce — 34 gaca (1 yac
B HEJICTIIO).



COJAEPKXAHUE OBYYEHMUA
10 KJIACC
OPI'AHMYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMUM

IIpeamer opraHudeckoil XUMHH: €€ BOSHHUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B IOJYYECHUU HOBBIX
BENIECTB U MaTepuayioB. Teopusa cTpoeHusi oprannyeckux coenuHeHuit A. M. bytiepoBa, e€ OCHOBHbIE
rontoskeHus. CTpyKTypHBIe (hOpPMYIIBI OpraHUYECKUX BemecTB. [ 'oMonorus, n3oMmepus. XUMHYECKas CBSI3b
B OPraHUYECKUX COCIUHEHUSIX — OIMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccu(ukanmuyd OPTaHWYECKWX BemecTB. HoMmeHkmaTypa OpraHH4ecKux
COeTMHEHNH (CHCTEMaTH4YecKas) W TPUBHAIBHBIE HA3BaHHWS BaXXHEHIIUX MPEACTaBHTEIEH KIIACCOB
OpPTaHUYECKUX BEIIECTB.

DKCIepUMEHTAILHBIE METOIBI M3yUYCHUS BEIIECTB M UX MPEBPAICHHI: 03HAKOMIICHUE ¢ 00pa3iaMu
OpPTraHUYECKUX BEIIECTB M MaTepHAIAMH HA X OCHOBE, MOJISITPOBAHNE MOJIEKYJT OPTaHUIECKUX BEIIECTB,
HAOJIFO/ICHUE M OINMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAMICHUI0 OPTaHUIECKUX BEIIECTB MPHU
HarpeBaHuH (TUIaBJICHUE, 0OYTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTAaB M CTPOEHHUE, TOMOJOTHUECKUH psii. MeTaH U 3TaH — MpOCTEHIINe MpeICTaBUTENH
AJNIKaHOB: (PU3UYECKUE U XUMHUECKUE CBOMCTBA (PeaKiiy 3aMEIICHUS U TOPSHHUS ), HAXO0XKICHHE B IPUPO/IC,
MOJIYYCHHE U IPUMEHEHUE.

ATKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN psl. ODTWICH U TMPONMWICH — MPOCTEUITne
NPEJICTABUTEIN  alIKCHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBa (peakiMu TUAPUPOBAHMUS,
raJIOTeHUPOBAHUS, THAPATAIINHN, OKUCICHUS U TIOTUMEPHU3alliK ), TOTyYeHUE U MPUMEHEHUE.

Anxanuensl: OyTtamuen-1,3 u MeTunOyTaaueH-1,3: cTpoeHue, BaKHEHIIINE XMMUYSCKUE CBOWCTBA
(peakmus monumepu3aiun). [lodydeHne CHHTETHUECKOTO KaydyyKa U PEe3HHBI.

AJKUHBI, COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTMYECKUN psf. ANETWICH — MPOCTSHIINi
MPEJICTABUTENh AJIKHHOB: COCTaB, CTPOCHUE, (U3NYCCKHE K XHUMHUYECKHE CBOHCTBa (peakiuu
TUAPUPOBAHUS, TAJJOTCHUPOBAHUS, THAPATAIIUHU, TOPEHUA ), IOTyUYCHHUE U TPUMEHECHHUE.

Apenbl. benson: cocrtaB, cTpocHHe, (H3MUECKME W XUMHYECKHE CBOHCTBa (peakuuu
raJIOTEHUPOBAHUS ¥ HUTPOBAHUS ), TOJNyUYECHUE U IPUMEHEHUE. 101y01: cocmas, cmpoetue, (husuieckue u
XumuyecKkue Cceoucmea (peakyuu 2ai02eHUpOSanus U HUMPOBAHUs), NOJYYeHUue U HpUMEHEeHUe.
ToxcuuHOCTh apeHoB. ['eHeTHUECKasi CBI3b MEXIY YITIEBOAOPOJAMHU, MPUHAIIICKAIIUMHU K Pa3IUYHbIM
KJIaccaM.

[IpuponHbie UCTOYHHUKH yTIAEBOOPO0B. [IpupoaHbiii ra3 u monyTHeie HeTsHBIE ra3el. Hedth 1
e€ mpoucxoxnenue. CrocoObl mepepabOTKH HEPTH: TMEPEeroHKa, KPEeKUHr  (TepPMHYECKH,
KaTaIUTUIeCKuii), uponu3. [IpoaykTel nepepaboTku HepTH, UX MPUMEHEHNE B MPOMBINUICHHOCTH U B
ObITy. KaMeHHBIH yroih 1 MPOAYKTHI €ro nepepadoTKH.

DKCIeprUMeHTaIbHBIE METO/IBI U3yUEHHS BEIECTB U UX MPEBPAIeHUI: 0O3HAKOMJICHHE C 00pa3amMu
IUTacTMacc, KaydyKoB W pe3uHbl, Komtekuuun «Hedptb» u  «Yromby», MOAEIMpPOBAaHHE MOJCKYI
YTIIEBOJIOPOJIOB ¥ TAJIOTEHOIPOU3BOIHBIX, MPOBEJCHIE MPAKTUYECKON pa0OThI: MONydYeHHE JTHUIICHA U
H3y4YEHUE €ro CBOMCTB.

Pacuérneie 3apaun.

Brruncnennst mo ypaBHEHHIO XMMHYECKOW peakiuy (Macchl, 00bEMa, KOMUYECTBA HCXOIHOTO
BEIECTBA WJIM MPOAYKTa PEaKIMH 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIINH).

Kuciopoacoaep:xaunue opranndeckie coeJuHeHUs



[IpenensHble OAHOATOMHBIE CIIUPTHI. METaHON W ATaHOJ: CTpOeHHE, (PU3NUYECKUE M XUMHUYECKHE
CBOWCTBa (peakuuH C aKTUBHBIMH MeTaJUIaMH, TaJIOTEHOBOJOPOAAaMH, TOpPEHHE), MpPHUMEHEHHE.
Bonoponnsie cBs3u Mex Ay MOJIEKyJIaMu CIUPTOB. [{eificTBre MeTaHOIa M 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroatoMHbIe CIUPTHL. DTWICHTIHMKONb M TIULEPHUH: CTPOCHHE, (U3MYECKHEe M XUMHUYECKHE
CBOHCTBa (B3aMMOJCHCTBHE CO ILNEJIOYHBIMH METAJIaMH, KAaueCTBEHHas peakls Ha MHOTOaTOMHEIC
cnupThl). JleficTBre Ha opraHu3M denoseka. [IpuMeHenue rimuueprHa U 3TUIEHIVINKOISL.

@deHon: CTpoeHHE MOJEKYNbl, (U3NYEeCKUe M XHMUYecKue cBoiicTBa. TOKCHMYHOCTH (heHoIa.
[Ipumenenue ¢enomna.

Anpaeruabl U kemousl. PopManblerui, alueTaliblIeTua: CTpOeHHE, (GU3UUECKHUE M XUMHUYECKHE
CBOHCTBa (peaKky OKUCICHHUS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIINH ), IOIy4YECHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeeNbHbIe KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCIIOTHL: CTPOCHHE,
¢u3nuecKkue U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS Kjlacca KHUCIOT, PeakUus 3TepuuKalunm),
HoJy4eHue 1 npuMeHeHne. CTeapruHOBast U OJIEMHOBAs KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOLIEE AeHCTBHUE.

CrnoxHble 3(Upbl Kak NPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAponu3 cloxHBIX 3QupoB. Kupsl.
I'maponus sxupos. [Ipumenenne xupoB. bruonorndeckas posb KHUPOB.

YrmeBonbl: cocTaB, KIAcCU(HUKAIMSA YTIIEBOAOB (MOHO-, JW- M Tonmucaxapuabl). ['mokoza —
IIPOCTEHINNIT MOHOCAXapHul: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (pU3NYEeCKHe M XMMHYECKHE CBOWCTBA
(B3ammopeiicteue ¢ ruapokcunoMm meau(ll), okmcnmeHme aMMUadHBIM pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXAEHHE B IPHUPOJE, NPUMEHEHHE, OMOJIOTHYECKasl POJIb.
®otocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoiHble mnonumepbl. CTpoeHHe Kpaxmana U IEeJUIIOJIO3bIL.
dusnyeckue 1 XMMUYECKUE CBOMCTBA KpaxMaina (THAPOIN3, KAaUeCTBEHHAs PEaKkLus C HOJOM).

OKCIEpUMEHTAJIbHBIE METOAbI N3yUCHHS BEIECTB M UX NPEBpalleHU: IPOBEACHUE, HAOIOJeHNE
¥ OIMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE PEAKIMH OJHOATOMHBIX
cnupToB (OKMCIeHue 3Tanona okcuaoMm meau(Il)), MHOroaTOMHBIX CIPTOB (B3aMMOAEHCTBHE TIUIIEPHUHA
¢ ruapokcuaom meau(ll)), ampaernnoB (OKHCIEHHWE aMMHUAadyHBIM pacTBopoM okcuna cepebpa(l) u
ruapoxkcugom menn(ll), B3amMopmelcTBHE Kpaxmaia ¢ HMOAOM), HMPOBEACHHE IMPAKTHUECKOH paldoThI:
CBOICTBA PacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérneie 3anaun.

Brluncnienns 1Mo ypaBHEHHIO XMMHYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKLIMN).

A3oTcoaepxaline OpraHu4eckie COeTUHEHHUS.

AMUHOKHUCIIOTHI Kak am(oTepHble OpraHHuYecKhe coeAuHeHHs. Du3nveckue W XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha prUMepe TInIHa). buonornueckoe 3HaueHHe aMUHOKHUCIOT. [lenTusl.

benku xak mpupoHbIE BHICOKOMOJIEKYJISIpHBbIE coeAnHeHus. [lepBuuHas, BTOpUYHas U TpeTHUYHAs
CTpYKTypa OenkoB. XMMHUYECKUE CBOWCTBA OCIKOB: THAPONIN3, IeHATypalts, KaYeCTBEHHbIE peaKH Ha
OenKH.

OKclepuMeHTalIbHBIE METOIbl U3yUYEeHHUs BEIIECTB U UX MpPEBpalICHUil: HAOM0AeHUE U ONMCaHNe
JEeMOHCTPALMOHHBIX OIBITOB: JeHAaTypaLus OEJIKOB MPH HArPeBaHUH, [IBETHBIC PEaKIH OEIIKOB.

BbicokomoJieKyJIsIpHBIe cOeANHEHNS

OCHOBHbIE IOHATUSA XUMHH BEICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJIMMEpHU3allM, CpeAHsss MoJyieKynspHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3ALINS U MOIUKOHECHC AL,

OKcnepuMeHTalIbHBIE METOABI M3yUSHHS BEILIECTB M UX MPEBPAILEHUN: 03HAKOMJIEHHE ¢ 00pa3iaMu
MIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KAYYyKOB.

MesxnpeaMeTHBIE CBA3U.



Peanuzanust MeXnpeIMETHBIX CBSI3eH NpWM M3yYeHMH oOpraHudeckod xumuu B 10 Kiacce
OCYILECTBIISIETCSl Yepe3 HMCIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITUH, TaK W TOHSITUH,
SIBISTIOIINXCSL CACTEMHBIMU JJIS1 OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmue ecTecTBEHHO-HAY4YHbIE TOHSTHS: SBICHHE, Hay4HBIH (pakT, THIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, KiacCU(UKaLus, MEpPUOJUYHOCTb, HaONIONEHHe, W3MEpPEHUE, OSKCICPUMEHT,
MOJICJIUPOBAHUE.

Ousuka: marepusi, PHEPrusi, Macca, aTroM, 3JEKTPOH, MOJEKyJa, SHEPTeTHYECKHH YPOBEHb,
BEIIECTBO, TeNno, OOBEM, arperaTHOE COCTOSHHME BEIIeCTBa, (PU3MYECKHE BEIMYMHBI M COUHMULBI HX
HU3MEpPEHHUs.

buonorus: knerka, opranusm, onocdepa, 0OMEH BEIIECTB B OpranniMe, HPOTOCHHTE3, OHOJIOTHYECKU
aKTUBHBIC BellecTBa (OCIKH, YTIEBOIBL, JKUPBI, PEPMEHTHI).

I'eorpadusi: MuHepabl, TOPHBIE TTOPO/IBI, OJIE3HBIE HCKOMAEMBIE, TOTUTHBO, PECYPCHI.

TexHonOrMs: NHIIEBBIE NPOIYKTHI, OCHOBBI DAI[MOHAIBFHOTO IIMTaHUS, MOIOLIME CPEJCTBA,
JIeKapCTBEHHBIE 1 KOCMETUYECKHE IPETIapaThl, MaTepUalIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTHyeckue 0CHOBbI XUMHHU

XUMUYECKHA 3JeMEHT. ATOM. SIapo aToMa, U30TOIBL. DJSKTPOHHAsE 000J04YKa. DHEPreTHUECKUE
YPOBHH, MOIypPOBHH. ATOMHBIEC OpOUTAIH, S-, P-, d- 251eMeHThl. OCOOEHHOCTH paclpeeCHHs JICKTPOHOB
10 OpOUTAJISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAST KOH(QUTYpAIHS AaTOMOB.

ITepuonnuecknii 3akoH u Ilepuogudeckas cucrema xumuudeckux snemeHTos [I. . Menneneesa.
CBs13p eproaruecKoro 3akoHa u Ilepuoanyueckoil cucteMsl xuMuueckux snemeHToB . . Menneneesa
C COBPEMEHHOM TEOPHUEH CTPOSHUS AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB
u O6p3,3yCMI)IX HUMHU MPOCTHIX U CIIOXKHBIX BCIICCTB IO I'pylIiiaM U nNepuoaam. 3HauyeHune MEPpUOAUICCKOIro
3aKOHa B Pa3BUTHU HAyKH.

CrpoeHue BeniecTBa. XUMHYECKasl CBsI3b. BUABI XUMUYECKOH CBSA3M (KOBAJICHTHAS! HEMOJSIpHAS U
MoJIsIpHas, WOHHAs, MeTajulMuecKkas). MexaHu3Mbl 00pa3oBaHHs KOBAJCHTHOW XWMHUYECKOH CBSI3H
(oOMeHHBIII U JOHOPHO-aKLENTOpHBIN). Bogopoanas cBs3b. BajgeHTHOCTb. DIEKTPOOTPULIATEIBLHOCTD.
CreneHb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTBa MONEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
THUMBI KPUCTANITNYECKHUX PEMIETOK. 3aBUCMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAINTNIECKON PEIIETKH.

[TonsTre o nucnepcHbIX cucTeMax. VICTUHHBIE U KOJTOMIHBIE pacTBOPBI. MaccoBas 101 BEIECTBa
B pacTBope.

Knaccudukarms HeopraHndyecknx coeAnHeHU. HoMeHkmaTypa HEOPraHWYEeCKHX BEIECTB.
l'enerndeckast CBSA3b HEOPraHMUYECKUX BEIIECTB, MPUHAIIEKANTNX K PA3IMIHBIM KJIaccaM.

Xumudeckast peakius. Kiaccudukanysi XMMIUUECKAX PEakIuii B HEOPraHMIECKOW U OPraHUIeCKOH
XUMHH. 3aKOH COXpaHEHH MacChl BEIIECTB, 3aKOH COXPaHEHHS U MIPEBPAIICHUS SHEPTUHU MTPH XUMUIECKIX
peaKIusX.

CKOpOCTh peakiny, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PakTopoB. OOpaTUMBbIE peakuu. XMMHIECKOEe
paBHOBecre. DaKTOpHI, BIMSIOMIAE Ha COCTOSTHIE XUMIUecKoro paBHoBecus. [Ipuamun Jle Illarennpe.

OnexTponutudeckas gauccoruanus. CUibHbIE U ciiadble dNeKTponuThl. Cpena BOIHBIX PACTBOPOB
BEIIECTB: KHcIasi, HEHTpaIbHas, MIeI0IHasl.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITHH.

OKCIIepIMEHTaIbHbIE METOJIBI M3yYEHHUS BEMIECTB W WX IPEBpPAICHHWN: JEMOHCTpaIHs TaOuil
«Ilepuonnueckas cucrema xumuueckux onemeHToB J[. WM. MenzaeneeBa», u3ydeHHe MoJenei
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOAEHNE W ONHCaHWE IEMOHCTPAIIMOHHBIX M J1A0OPATOPHBIX OIBITOB
(pasmoxeHmne MepoKcHIa BOJAOPOJAA B TPUCYTCTBUH KaTalM3aTopa, OMNpEIeNieHHe Cpeabl pPacTBOPOB



BEIICCTB C IOMOIIBI0 YHHUBEPCAIBHOTO WHIUKATOPA, pPEaKIUd HMOHHOrO OOMEHa), TPOBEICHUE
MIPaKTUYECKOH paboThl «BiusHUE pa3anyHbIX (AKTOPOB HA CKOPOCTh XUMUYESCKOW PEaKIIUN.

Pacuérnrie 3agaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIIUN, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI
C MCIIOJIb30BaHUEM TOHATHS «MaccoBas JIOJIS BEIIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. Tlonoxxenue nemeramioB B [lepuoandeckoil cucreme xumuueckux siaemenTos . U.
MenneneeBa U 0COOEGHHOCTH CTpOCHHS aToMoB. (Dusnyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOIUS
HEMETaIJIOB (Ha MpUMEpe KUCIOpoa, cepsl, pocdopa u yriaepoaa).

XVMUYECKHe CBOMCTBAa BaXXHEHWIITMX HEMETAJUIOB (TaJIOTEHOB, CEphI, a30Ta, pocdopa, yrnepona u
KPEMHHSI) U BX COSAMHEHUH (OKCHIOB, KUCIOPOICOACPIKAIINX KUCIOT, BOAOPOAHBIX COCTUHEHHN).

IIpuMeHeHue BaxKHEHIINX HEMETAIIOB U UX COEIMHEHUN.

Meramnbl. Ilonoxxenne metaioB B Ilepuonnueckoit cuctemMe xumuueckux siaemeHtoB . .
MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTalutoB. O0mue (r3mdeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUN PSIl HANIPSKEHUI METAIIIOB.

XVWMUYECKHE CBOWCTBA BaXHEWIINX METAIJIOB (HATPWH, KallWii, KalmbIW{, MarHui, alfOMHHUH,
IIHHK, XPOM, JKeJIe30, Melb) U X COCTUHCHHI.

OO6mue criocoOs! omy4deHust MeTaiioB. [[puMeHeHe MeTayIoB B OBITY U TEXHUKE.

OKCIEePUMEHTAILHBIC METONBI M3YUYCHHUS BEIIECTB M WX MPEBPAICHUN: N3YYCHHE KOJUICKIIHH
«MeTamel M CIUTaBBI», 00pa3IoB HEMETAIIOB, PEIICHHWE SKCIEPUMEHTATLHBIX 3a7ad, HaOIIOICHUE U
OTIMICaHHNE JACMOHCTPAITMOHHBIX M Ja0OpaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATFOMHHHS C
pacTBOpaMHU KHCIIOT | IIEI0YEH, KaYeCTBCHHBIEC PEAKITNH Ha KATHOHBI METAITIOB).

PacuéTHbie 3a1aun.

Pacuérer Maccel BemecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OTHOTO M3 YUACTBYIOIIMX B PEAKITUN BEIIECTB, pacuEThI MacChl (00bEMa, KOJTMIECTBA BEIIECTBA)
MIPOTYKTOB PEAKIINH, €CITH OJTHO U3 BEIIECTB HUMEET MIPUMECH.

XuMHus 1 JKU3Hb

Pois xuMuu B 00ecTiedeHUH IKOIOTUIECKOM, SHEPTETHUECKON 1 MUIIEBOH O€30MaCHOCTH, Pa3BUTHH
MeIUITMHEL [[oHATHE 0 HAYYHBIX METOMaX MO3HAHUS BEIIECCTB M XUMUUIECKUX PEAKITHIl.

IIpencraBnenuss 06 0OmMX HAYYHBIX MPHUHIUIAX TPOMBIIIICHHOTO IOJYYCHUS BAKHEUIITHX
BEIIECTB.

UenoBeK B MHpE BEIIECTB M MaTEepPHAIOB: BaXHEHIIME CTPOUTENBHBIC MaTepUabl,
KOHCTPYKIIMOHHBIE ~MAaT€pUaibl, KpacKd, CTEKJIO, KEpaMHKa, MATepUATBl I  JJIEKTPOHUKH,
HaHOMATEePHUAJIbl, OPraHMYECKUE U MUHEPAJIbHBIC Y00pEHUsI.

Xumusi ¥ 370pOBBE UEIOBEKA: MpaBUJia MCIONH30BAHUS JIEKAPCTBEHHBIX IIPEMapaToB, MpaBUiIa
0€30MMacHOr0 UCIIOIB30BaHMSI IIPEITAPATOB OBITOBON XUMUH B MIOBCEIHEBHON KU3HU.

MexnpeIMETHBIE CBS3H.

Peanuzanust MexxnpeaAMETHBIX CBsI3€i PU HU3y4eHNH 001ei 1 HeopraHnueckoi xumuu B 11 kiacce
OCYIIECTBIISIETCSl Yepe3 HCIIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TOHATUH,
SIBJISIFOLTUXCSI CHCTEMHBIMU JIJISL OTICTBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIC TOHATHUS: HAyYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPUS, aHAJIHU3, CHHTE3,
KJIACCU(UKAIIHS, IEPUOAUYHOCTh, HAOJIOICHUE, SIKCIICPUMEHT, MOJICIMPOBAHHUE, U3MEPEHUE, SBIICHUE.

®dusuka: MaTepusi, DHEpPrus, macca, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUICCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHC
BelIeCTBa, PU3NICCKHIE BEIMUNHBI U CIIUHUIIBI X U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIIIEMEHTHI, BUTAMHUHBI,
00OMeEH BEIIECTB B OPraHU3MeE.

I'eorpadusi: MUHEpaIBI, TOPHBIE IOPOBI, ITOJIC3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonOrusl: XUMHUYECKas MPOMBIIUIEHHOCTb, METAIYpPrusi, MHPOU3BOJACTBO CTPOUTEIBbHBIX
MaTepHANIOB, CEIhCKOXO3SHCTBEHHOE IPOW3BOJCTBO, IMMHIIEBAas MPOMEBIIIICHHOCTh, (hapMaleBTHIecKas



OPOMBINIVICHHOCTh, MPOU3BOACTBO KOCMETHYCCKHUX MPEIapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, 3JICKTPOHHASA MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA TTPOI'PAMMBI I10 XMMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHA K pe3yJbTaTaM OCBOCHHS OOYYArOIIMMHCS MPOTrpaMm
cpeaHero o0mero o60pa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM H TpeaMeTHbIM). Haydno-
METOAMYECKON OCHOBOHM Ui pa3paOOTKM IJIaHUPYEMBIX pe3yJbTaTOB OCBOCHHUS MPOrpaMM CpEIHETO
o01ero oopa3oBaHusl SBIAECTCS CUCTEMHO-AEATEILHOCTHBIN MOIXOI.

B cooTBeTCTBHHM € CHCTEMHO-AEATEILHOCTHBIM HOAXO0OM B CTPYKTYpE JTMYHOCTHBIX Pe3yIbTaTOB
OCBOCHHUS TIpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUsl BBIIEIEHBI CIEAYIOIIUE
COCTAaBIISIIOIINE!

O0CO3HaHWE OOYyYarOIIUMHCS POCCHHMCKON TPakAaHCKOW MIOSHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAaMOOIIPEICIICHHUIO;

HaJIMYKe MOTHUBALIUYU K 00Y4CHHIO;

TeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI INYHOCTH Ha OCHOBE KITFOYEBBIX IECHHOCTEH
Y HICTOPHYECKUX TPaIULUI 0a30BOIl HAYKH XHUMUH;

TOTOBHOCTB U CITIOCOOHOCTH 00YYaIOIMINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH [IEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIUMH IIETOCTHOM CHCTEME XMMUYECKOTro 00pa30BaHMs;

HaJM4YHe MPAaBOCO3HAHMS SKOJOTMYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUTHh IIEJIH M CTPOHMTH
KM3HCHHBIC TUIAHBI.

JINMYHOCTHBIE Pe3yNbTAaThl OCBOCHHUS MpeaMera «XHMUS» JOCTHTAIOTCS B €IMHCTBE Y4eOHOW U
BOCITHTATEIbHON AEATEIHHOCTH B COOTBETCTBUU C TYMAaHHCTHYECKHMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH M HICAIAMH POCCHHCKOTO T'PaXIaHCKOrO OONIeCTBa, INPUHATHIMH B
oOmecTBe HOpPMAaMH W TpPABWJIAMH MOBEICHHS, CIIOCOOCTBYIONIMMH TMpolieccaM CaMOMO3HAHUS,
CaMOpPAa3BUTHS M HPAaBCTBEHHOT'O CTAHOBIICHUS IMIHOCTH O0YJAIOIIMXCSL.

JINYHOCTHBIE pe3yJbTaThl OCBOCHHS IpenMera «XHMHS» OTPaxaloT c(HOPMUPOBAHHOCTH OIBITA
MIO3HABATENILHOM M MPAKTHYECKOH JEeATeIbHOCTH 00YJaoMuUXCsl 110 pealn3aliy MPUHATHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

0CO3HaHHUs 00YUYAIOIIUMUCS CBOMX KOHCTUTYITUOHHBIX MPaB U 00s3aHHOCTEH, YBaKEHUS K 3aKOHY
U TIPaBONIOPSIIIKY;

NPECTABICHNS O CONMAIBLHBIX HOPMAaX M TPaBUIIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEILHOCTH NIPU CO3/IaHIH YIEOHBIX IIPOCKTOB, PEIICHUH
yUeOHBIX U TIO3HABATEJIBHBIX 32124, BHITIOJHEHUH XHMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI IPYTruX HpH
aHaJ3e Pa3InIHbIX BUJOB y4eOHOU NesSTeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUSI:

[EHHOCTHOT'O OTHOIICHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIEANIO OTCUECTBEHHON XUMHUH;

YBKEHHUS K MPOIECCY TBOpYECTBA B OOJACTH TEOPHU M TMPAKTHYCCKOTO NMPUMEHEHHs] XUMHH,
OCO3HAaHHUSI TOTO, YTO JOCTH)KEHHSI HAYKH €CTh Pe3yNbTaT UIMTEIbHBIX HaONIOJICHUH, KPOMOTIMBBIX
IKCIIEPUMEHTAIILHBIX TIOUCKOB, IIOCTOSIHHOTO TPyl YYEHBIX U MPAKTHKOB;

MHTEpeca W MO3HABAaTENbHBIX MOTHBOB B TIONYYEHHH M MOCIEAYIOLIeM aHann3e MH(opManuu o
NepEeIOBBIX JOCTHKECHUSIX COBPEMEHHOI 0TeYEeCTBEHHON XHUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBEJCHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallid, CBSI3aHHBIE C XWMHYECKUMH SBJICHUSMH, W NPUHUMATH
OCO3HAHHBIE PelIeHHs, OPUEHTHPYSCH HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE TIOBEICHUE U MOCTYIIKUA CBOUX TOBAPHILEH C MO3ULNN HPAaBCTBEHHBIX
1 TIPaBOBBIX HOPM M OCO3HAHUE MOCIIEICTBUIA 3TUX MOCTYIIKOB;



4) popmMupoBanus KyJbTYpPbl 310POBB:

MMOHUMAaHUS LIEHHOCTEH 310pOBOT0 M Oe30macHOro 00pasa KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOULICHUS K COOCTBEHHOMY (PU3MYECKOMY M ICHXHYECKOMY 3JJ0POBBIO;

cOOJIIOZICHUS TIpaBUJI 0€30MaCHOTO OOpalleHus ¢ BEIECTBaMU B OBITY, MOBCEAHEBHOW JKU3HU U B
TPYAOBOH JIEATENBHOCTH;

MMOHUMAaHMS LEHHOCTH TPaBWJ MHIUBHIYaJbHOTO M KOJJIEKTHBHOTO 0E30MacHOro MOBEACHHS B
CUTyaLUsIX, YTPOXKAIOIIUX 3J0POBBIO U XKU3HU JIFOEH;

OCO3HAHUS MOCIEACTBUNA 1 HEMPUSITHS BPEAHBIX IPUBbIUEK (YIOTPEOICHUS aJIKOT OIS, HAPKOTHUKOB,
KYpEHHS);

5) TpynoBoro BocnuTaHusN:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENLCKON AEATENIBHOCTH, O0ECTBEHHO
MOJIE3HOM, TBOPUECKOHN U JPYTUX BUIAX JEATEIBbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHHMU MPAaKTUYECKHX 3a7jad COLMAIBHON HaIpaBIEHHOCTH
(B paMKax cBOEro Kjacca, IIKOJIbl);

HHTEpeca K NPAKTHUECKOMY H3YyUEHHIO Mpodeccuil pa3nuyHOro pojia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUN 110 XUMUY;

YBa)KEHUS K TPYAY, JIOISAM TpyJa U pe3yJIbTaTaM TPyAOBOH NESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY HHIMBHUIYaJbHOM TpaeKTOpuM oOpa3oBaHusi, Oynymien
mpodeccud M peanu3alud COOCTBEHHBIX JXKM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, MHTEPECOB U OTpeOHOCTEH 00IIEeCTRa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHUA:

9KOJIOTHUYECKH L1€JIECO00Pa3HOr0 OTHOLICHUS K MPUPOAE, KaK UCTOYHMKY CYIIECTBOBAHMS KHU3HU
Ha 3emiie;

[IOHUMAaHUS TJ00aJbHOTO XapakTepa SKOJIOTHYECKUX INpoOsieM, BIMSHUS 3KOHOMHYECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHON CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH WCIIONb30BAHUS JOCTIDKEHHH XUMHH JUIS PEIISHHs BOIPOCOB
PaIOHANTBHOTO MPUPOIOTIOIH30BAHHS;

AKTHBHOT'O HENPHUATHS NECUCTBUM, MPUHOCIIIMX BpPEJ OKPYKAIOLIEH NMPUPOAHOU cpele, YMEHHs
MIPOTHO3MPOBATh HEOIATOMPHUATHBIE SKOJIOTUYECKHE TIOCIEACTBUS NPEANPUHUMACMBIX JIEHCTBHA H
MPeIoTBpaIlaTh UX;

HAJIMNYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKOI KYJIbTYPHI, ONBITA AEATEIHHOCTH
JKOJIOTUYECKOW  HAaIlpaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbcs MMM B  IO3HAaBaTeJIbHOM,
KOMMYHHKAaTUBHOH U COIMAILHON MPAKTHUKE, CHOCOOHOCTH ¥ YMEHHS aKTHBHO IPOTHBOCTOSATH UICOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHNSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH
1 OOIIECTBEHHON NPaKTUKH;

NOHUMAaHUS CHeUM(PUKN XUMHUH KaK HayKd, OCO3HaHUS €€ posii B POPMUPOBAHUH PALIUIOHAIEHOTO
HAYYHOTO MBIIIJICHUS, CO3/IaHNH LEJIOCTHOTO MPECTaBICHUS 00 OKpYXKAroIeM MHUpE Kak O CIMHCTBE
MPUPOABI M YENOBEKa, B TMO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M pPEHICHUH MPOOJeM COXpaHEHHs
MIPUPOHOTO PaBHOBECHUS;

yOexxa€HHOCTH B 0CO0OW 3HAYMMOCTHM XUMHH [JIi COBPEMEHHOM NMBWIM3AaLUH: B €€
TYMaHHCTHUYECKOH HANPABICHHOCTH U BaYKHOH POJM B CO3AaHUM HOBOM 0a3bl MaTepHalbHON KYJIbTYpHI,
pelIeHnH TI00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHsI UEIIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUILEBON U HKOJIOTMYECKOH 0€30MacHOCTH, B Pa3BUTHU MEIWIHMHBI, 00ECIIEYCHUH YCIOBUH YCIELIIHOTO
TPyZa ¥ SKOJIOTHYeCKH KOM(OPTHOHN KU3HHU KaXKIOT0 WiIeHa 00ILECTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: IOHUMAHHS CYIIIHOCTH METOJIOB IIO3HAHMUS, UCTIOIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh INOJIy4aeMble 3HAHUS IJIS1 aHadu3a U OOBSICHEHHS
SIBICHUH OKPY’KAIOLIETO MHpa W MPOUCXOIIIIMX B HEM HM3MEHEHHWH, YMEHHUS [esaTh OOOCHOBAaHHBIC



3aKII0YEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCSA AAHHBIX C IENbI0 MONYyYeHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJb30BaTh XMMHYECKUE 3HAHHA AJsl PEeUleHus] MmpodieM B
peabHBIX )KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHUIO M HCCIIE0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 0Opa30BaHHIO M caMO0OOPa30BaHMIO, K aKTUBHOMY
MOJTYYECHUIO HOBBIX 3HAaHUM MO0 XUMHUH B COOTBETCTBHU C KU3HEHHBIMH MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IM4HbIX cepax npodeccrnoHanbHON ASITEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MertanpeMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYEeOHOTO MpeaMera «XUMHS» Ha YPOBHE CPETHETO
o01m1ero o0pa3oBaHMsI BKIIFOUYAIOT:

3HaYMMbIe JUI1  (OPMHPOBAHUS  MHPOBO33PCHUSA  OOYYAIOIIUXCS — MEKIAUCIUILTHHAPHBIC
(MexnpenMeTHbIC) OOIICHAYYHbIC TOHATHS, OTPAXKAIOIIME LEIOCTHOCTh HAYYHOM KapTHHBI MHpPA |
criennpUKy METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, DHEPTHS,
SBJICHUE, TMPOIECC, CHCTEMa, HAy4YHBIH (akT, MPUHIIMI, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
HCCIieIOBaHue, HAOII0ICHHE, U3MEPECHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCAIbHbIC Y4eOHbIe JelcTBUs (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISATUBHBIC),
obecrieunBatonne (GopmupoBaHue (YHKIMOHAIBHOW TIPaMOTHOCTH M COIUANBHON KOMIICTCHITUH
00yJaromnIxcs;

CIIOCOOHOCTH oOyJaronuxcs HCIIONTE30BaTh OCBOEHHBIE MEXIUCITUTUTHHAPHBIE,
MHPOBO33pEHYECKHE 3HAHWSA W YHHBEpCANbHbIe ydeOHBIe NEHCTBHS B MO3HABATEIHHONW W COIHMAIBHOMN
MIPaKTHKE.

MeramnpeaMeTHBIE  PE3yJdbTaThl  OTPAKAIOT  OBJAACHHEC  YHHUBEPCATHHBIMH  YICOHBIMH
M03HABATEIbHBIMU, KOMMYHHKATHBHBIMU U PETYISATUBHBIMU TCHCTBUSIMH.

OByajieHUEe YHUBEPCAJbHBIMHU Y4eOHBIMM MO3HABATEILHBIMY JEHCTBUSIMM

1) 6a3oBbIe JJOrHUYeCKUe e CTBUA:

CaMOCTOSATEIbHO (hOPMYJIUPOBATh U AKTyaJIU3UPOBATh MPO0JIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeaTh LU ACATSIBHOCTH, 3a/1aBas MmapaMeTphbl ¥ KPUTEPUH UX JOCTHIKEHHS, COOTHOCHTH
PE3yJIbTaThI ACATEIBHOCTH C IOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh NP OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHHUS — BBIJCIATh XapaKTEePHbIC
MPU3HAKY MOHATUH M yCTAHABJIMBATh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS IS
OOBSICHEHHS OT/ICJIBHBIX (DaKTOB M SIBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTCPUH TSI KIIACCU(PUKAIIMK BEIISCCTB U XUMUYCCKUX PEaKIIUid;

YCTaHABIUBATh MPUUNHHO-CIICJICTBEHHBIC CBSI3U MEXy U3y4acMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHS (MHIYKTHBHBIC, JCAYKTHBHBIC, 10 aHAJOTHH), BBISBJISATH
3aKOHOMEPHOCTH U TPOTHBOPEUUS B PACCMAaTPUBACMBIX SIBJICHUSX, (OPMYJIUPOBATH BBIBOABI U
3aKII0YCHHS;

MPUMEHSATH B MPOIIECCE MO3HAHUS, UCIIONb3YEMbIC B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH,
PeoOpa3oBLIBATE MOJICNILHBIC TPEACTABICHUS — XUMWYECKHI 3HAK (CHMBOJI) 3JIEMEHTA, XMMUYECKas
(hopMyIna, ypaBHEHHE XUMHUUECKOHN PEaKIUU — MPU PEUICHUH YYCOHBIX TTO3HABATEIBHBIX U MMPAKTHUECKUX
3a/la4, NPUMCHSTh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHHUS JJIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a3o0Bble HCCIIeI0BATEIbLCKUE AeliCTBUSL:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO MTO3HAHMSI BEIIECTB U XMMHUYCCKUX PEAKIIHIA;

(hopMyIpoBaTh 1IENTU U 33/1a4ll MCCICIOBAHMS, UCTIOIb30BATh IMOCTABICHHBIE M CAMOCTOSTEILHO
c(hopMyITUPOBAaHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA IIO3HAHUS M OCHOBBI sl (hOPMHUPOBAHUS
TUIOTE3HI IO MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYK/ICHHIA,

BIQIETh HABBIKAMH  CAMOCTOSTENBHOTO IUTAHWPOBAaHWUS W TPOBENCHUS  yUYSHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHWs HAONIOAaTh 3a XOJIOM IMpOIEcca, CaMOCTOATEIBHO



MIPOTHO3MPOBATh €r0 Pe3yNbTaT, POPMYyIUPOBATH O0OOIIEHUS M BBHIBOJBI OTHOCHTENBEHO JOCTOBEPHOCTH
PE3yABTATOB UCCIIEIOBAHUS, COCTABIIATS 0OOCHOBAHHBIN OTYET O MPOAETaHHOU paboTe;

npuoOpeTaTh OMBIT YYEHHMUECKOH MCCIIEAOBATENbCKOM M MPOEKTHOH AEATENLHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIBHOMY IOMCKY METOAOB PELICHUS NPaKTHYECKUX 3aaad,
NPUMEHEHHIO Pa3InYHBIX METOOB TIO3HAHHMS.

3) pa6oTa ¢ uHpopmManmeii:

OpUEHTHPOBATHECS B Pa3MYHBIX HUCTOYHHKAX WHGopMalyu (HAYYHO-TOMYJIApHAs IJUTepaTypa
XUMUYECKOTO COJIEpXaHus, CIIpaBOYHbIE TIOCOOHA, pecypchl MHTepHeTa), aHaTu3upoBaTh HHPOPMALHIO
pa3IUYHBIX BHIOB W (OpPM MPEACTABICHHS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUYUBOCTE;

(hopMyIpoBaTh 3apPOCH U MPUMEHSTh Pa3IMYHBIE METOIBI IIPU MMOUCKE U 0TOOpEe MH(OpMAIUH,
HEOOXOAMMOH1 JITsI BRITIOTTHEHHS yIEeOHBIX 33/1a4 OTPEACTIEHHOTO THIIA;

MpUOOpPETaTh  OMBIT HCIIONB30BaHUSA WH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH WU
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIHHO BBIOMPATH ONTUMAIBHYIO (hOopMy mpecTaBieHns HHPopMaun (CXeMbl, TpaduKH,
JMarpaMMebl, TAOIUIIBI, PUCYHKH U IPYTHE);

WCTIONIb30BaTh HAYYHBIA S3BIK B KAa4eCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOW HHMOpMaIuei:
MIPUMEHATh MEXIpeaMeTHble ((uU3ndecKkrne W MaTeMaTHYecKHWe) 3HAKW W CHUMBOJBL, (OPMYIIHI,
ab0peBHuaTypbl, HOMEHKIIATYPY;

HCIIONTB30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOINYECKHE CPEJICTBA HATIISIHOCTH.

OBnajeHue yHUBEPCAJIbHBIMIA KOMMYHMKATUBHBIMH J1eHCTBUAMM:

3a/1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXKJaeMoil TeMBI B XOJle [IWAJOTa W/WIU TUCKYCCHH,
BBICKA3bIBaTh WAEH, (DOPMYyIHPOBAaTH CBOM MPEIUIOKEHHUS OTHOCHUTEIBHO BBIMOJHEHUS TPENI0OKEHHON
3a/1a4m;

BBICTYIIaTh C TIPE3CHTAIlMe pe3ylbTaTOB MO3HABATENHHOW JEATENBHOCTH, MOTyYeHHBIX
CaMOCTOSTEIHHO WM COBMECTHO CO CBEPCTHHKAMHU MPH BBITOJHEHHH XWMHYECKOTO JKCIEPUMEHTA,
MIPAKTHYECKOW pabOTHI 1O WCCIIEOBAHNIO CBOWCTB M3YYa€MbIX BEIIECTB, peaTH3alNy YIeOHOTO TPOEeKTa
1 HOPMYJIMPOBAThH BLIBOJBI [0 PE3YJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUM MyTEM COTJIACOBAHUS MTO3UIIHI
B X07ie 00Cy>XIeHMs 1 0OMEHa MHEHUSIMHU.

OBnajieHue YHUBEPCAJIBHBIMYU PeryJIITUBHBIMH 1€ CTBUAMM:

CaMOCTOSTEIHHO TUTAHUPOBAThH U OCYIIECTBIIATH CBOIO IIO3HABATENBHYIO JAESITEIbHOCTD, OMPE e
e€ e ¥ 331a4H, KOHTPOJIMPOBATH U IO Mepe HE0OXO0AUMOCTH KOPPEKTUPOBATH MPEIaraeMbli allrOpUTM
JEWCTBUI MPU BBITOJHEHUHN YYEOHBIX M HUCCIEI0BATENbCKUX 3aa4, BEIOMpaTh Hanboee 3(h(GHeKTHBHBIHA
CHOCO0 UX PEeUICHUs C yUETOM MOTYUYCHHUS] HOBBIX 3HAHUH O BEHIECTBAX M XUMUYECKUX PEAKIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH eATEeNbHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOIIEHKH.

HNPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsS) OTPaXaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUH O XHMMHUYECKOW COCTAaBISIOMICH €CTECTBEHHO-HAyYHOH
KapTHHBI MHUPA, POJIM XMMHUH B MO3HAHUU ABJICHUH MPUPOABI, B POPMUPOBAHUN MBILUICHUS U KyJIbTYpPbI
JIUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOOMUMOM UIA peleHHs NPAaKTUYECKUX 3afad |
9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JJOPOBBIO M IPUPOAHON Cpeae;

BJIAJICHUE CHUCTEMOM XHMMHUYECKHX 3HAaHUH, KOTOpas BKIIOYAeT: OCHOBOIOJAraloOLINe IOHSITHSA
(XuMHYECKMH ~ 3JIeMEHT, aToM, DJJeKTpoHHas o0ojloyka aroMa, MOJIEKYyJa, BaJCHTHOCTb,
3NEKTPOOTPULIATEIBHOCTh, XUMHYECKast CBA3b, CTPYKTypHas QGopmyina (pa3BEpHyTas M COKpaliéHHast),
MOJIb, MOJISIDHAsI Macca, MOJIIPHBIM OOBEM, YIJIEpOAHBIM CKeleT, (GyHKUMOHAIbHAs TPYyNIa, Pagukal,
U30MEpHS, U30MEPhl, TOMOJIOTUYECKUN PsAA, TOMOJIOTH, YIJICBOAOPOABI, KUCIOPOI M a30TCOAEpIKallie



COCJIMHCHHS, MOHOMEP, MOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISPHBIC COCIUHCHHS); TCOPUU U
3aKOHHI (TEOpHUs CTPOCHUS OpraHrYecKuX BemecTB A. M. ByTiepoBa, 3ak0oH COXpaHEHUs! MAaCChI BEIIIECTR);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHU; MHPOBO33PECHUCCKHUE 3HAHUS, JIEXKAIlUEe B OCHOBE
[MOHMMAaHUSl TPUYUHHOCTH M CHUCTEMHOCTH XWUMHUYECKHUX SBJICHUN, (PaKTOJOTUYECKHE CBEIACHUS O
CBOMCTBAaxX, COCTaBe, MOJYYCHUN U O€30ITaCHOM HCIIOJIb30BAHUN BAXXHEHWIITUX OPTraHUYECKUX BEIICCTB B
OBITY W IPAKTUYECKOMN JCATEITHPHOCTH YECIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBIABIATh XapaKTEPHBIC NPU3HAKUA TIOHSATUH, YCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATUS MPU ONHCAHUM COCTaBa, CTPOCHUSI U
MIPEeBpaIICHUN OPTaHUYECKUX COSAMHECHUH;

c(OpMUPOBAHHOCTh YMEHH HCIIONB30BATh XWMHUYECKYI0 CHMBOJHKY JJIS COCTaBICHHS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOH) (QOpMyd OpPraHMYEeCKHX BEIIeCTB H
YpaBHEHUH XWMHUYECKHX pEaKIWd, HM3TOTaBIMBATh MOJIEITH MOJEKYJl OPraHUYeCKHX BEIIeCTB s
WLTIOCTPAIlUU HX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATH IPUHAIIIEKHOCTh N3YYEHHBIX OPTaHUYECKUX BEIIECTB
10 UX COCTaBYy M CTPOCHHIO K ONPENENIEHHOMY KIIacCy/TpyTIe COeAMHEHUH (YTIIEBOIOPOIBI, KACIOPO U
a30TCOoAEpIKAIe COCMUHEHHS, BBICOKOMOJIEKYJSPHBIE COCOUHEHHWs), JaBaTh WM Ha3BaHHUS IO
cucremarnieckoit HomeHkmnarype (IUPAC), a Taxke NpWBOAWTH TPUBHAIBHBIE HA3BaHUS OTAEIHHBIX
OpraHWYeCKNMX BemlecTB (ITHWIIEH, TMPONWJIeH, aleTHIeH, OSTWICHIJINKONb, TINIEpruH, (EeHO,
(dopmanbrernn, amneranbIeTH], MypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa, OJEHHOBAas KHCIIOTa,
CTeapuHOBas KHUCJIOTA, TIIF0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0NI03a, TIIHINH);

c(hOpMUPOBAHHOCTH YMEHHS OIIPENEISTh BUABI XUMHUECKOW CBSI3W B OPTAaHMYECKUX COEAMHEHUSX
(omuHapHBIEC U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATD MTOJIOKEHUSI TEOPHUH CTPOCHHUS OPTaHMIECKUX BEIIECTB A.
M. BytiepoBa st OOBSCHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUS MACCHI BEIIICCTB;

c(hopMHPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUEC W XUMHUCCKHE
CBOMCTBA TUITMYHBIX HpeHCTaBHTeHeﬁ Pa3JINYHbIX KJIACCOB OPraHN4YC€CKUX BECUICCTB (MeTaH, OTaH, OTHUJICH,
MPOINUJICH, aneTwuieH, OyramueH-1,3, mermnOyramueH-1,3, OeH30), METaHOJ, 3TAHOJ, ATHJICHIJIHKOIb,
DIMLEpUH, (EHOJ, aleTalIbJIeTu, MypaBbUHAs W YKCYCHas KUCJIOTBHI, TJIFOKO3a, Kpaxmall, IeJUIFJI03a,
aMUHOYKCYCHasi KHCJOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIy HHMH YpaBHECHUSMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH C UCIOIB30BAHUEM CTPYKTYPHBIX (HOpMYT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKH YTIJIEBOJOPOJHOTO CBIPbs (HE(TH,
NPUPOAHBIA Ta3, Yrojib), CIOCOOB WX TMEpepadOTKM M MPAaKTUYECKOE IPHUMEHEHHUE TPOJYKTOB
nepepadoTKy;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOJAUTH BBIYUCIICHUA 1O XUMHUYECKHUM YPABHCHHUAM (MaCCI)I,
00BbEMa, KOJIMYECTBA HMCXOJHOTO BEINECTBA WJIM MPOAYKTAa PEaKIMH [0 W3BECTHBIM Macce, 00BbEMY,
KOJIMYCCTBY OJHOT'O U3 UCXOAHBIX BEHICCTB WJIU ITPOJAYKTOB peaKHI/II/I);

c(OpPMUPOBAHHOCTh YMEHUH BIAJCTh CHUCTEMOW 3HAaHUH OO0 OCHOBHBIX METOJIAX HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMHH TMPU H3YYCHUHU BEIIECCTB M XUMUYECKUX SIBICHHM (HAONIOICHUE,
U3MEPEHHE, DKCIECPUMEHT, MOJCITUPOBAHUE), MCIOIB30BATh CHCTEMHBIE XUMUYECKUE 3HAHUA i
TIPUHSTHUS PEIICHUHM B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIECTBAMU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOJNIONATh IpaBWJIa IIOJIB30BAHUS XWMUYECKOH TMOCYJIOW W
nabopaTopHbIM 000pYyJOBAaHMEM, a TaKXKe IpaBWia OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMHE IO BBITIOTTHEHHIO Ta00paTOPHBIX XUMHUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TNTAHUPOBATH U BBITIOTHIATh XUMUYECKHUH IKCIICPUMEHT (TIPEBPAIICHHS
OpraHUYECKUX BEIIECTB MPU HATPEBAHUHM, MOTYUYCHUE STUIICHA U U3YUYCHHE €Tr0 CBOMCTB, KAUECTBEHHbIC
peakuu OpraHWYEeCKUX BEIIECTB, JECHATypamus OElIKOB IpPW HArPEBAaHUH, IIBETHHIE PEaKlUu OCIKOB) B
COOTBETCTBHH C MPAaBHJIAMH TEXHUKHA OE30MaCHOCTH IPU OOpaIleHWH C BENIECTBAMU U JIA0OPATOPHBIM
0o0opynoBaHUEM, TPEACTABIATh PE3yIbTAaThl XUMHYECKOTO JKCIIEPHMEHTa B (DOpMe 3amicH ypaBHEHHIA
COOTBETCTBYIOIINX peaknuid U POPMYITHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;



cHOPMHUPOBAHHOCTh ~YMEHHMH KPUTHYECKH AaHaJIM3MPOBAaTh XHMHUYECKYI0 HH(pOpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM MHopMau, IHTEpHET U IpyTux);

c(OPMHUPOBAHHOCTh YMEHHUI COOIOAATh MPaBUIIA HKOJOTHYECKH LIENecO00Pa3HOTO MOBEACHUS B
OBITY M TPYAOBOW IEATEJHHOCTH B LEISIX COXPAHEHHsS] CBOETO 3I0POBbS M OKPYKAIOLICH MPHUPOIHOM
Cpelbl, OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS Ha >KMBBIE OPraHMU3MBI OMNpPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, NOHUMasg cMbicn mokasatens [IAK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
MIPEeIOTBPAILCHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa;

U1 00y4aIOMIMXCs C OrPaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS: YMEHHE MIPUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYIIHBIX METOJIaX MO3HAHMS BELIECTB U XUMUYECKHUX SBJICHUM;

JUISL CIIETIBIX M cNTa00BHUIAIINX 00YUYaIOMIUXCs: YMEHUE UCIIONB30BATh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3HaueHuit JI. bpaiins mist 3anmucn XuMU4Ieckux Gopmyd.

11 KJIACC

[IpenmerHble pe3yabTaThl OCBOCHUS Kypca «O011as u HeopraHuuecKast XUMUs OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISIFOINEH €CTECTBEHHO-HAYyJIHOM
KapTHHBI MUPA, POJIA XUMHUU B TTO3HAHHUU SIBJICHUN MPUPOABI, B (POPMUPOBAHNY MBIIUICHUS W KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOMWUMOW IS pEelICHUs MPaKTHYECKUX 3amad U
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPE/IE;

BJIQJICHUE CHCTEMOM XHMHUYECKHX 3HAaHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJIAralOlIUe MOHATHUS
(XMMUYeCKHiA DIIEMEHT, aTOM, H30TOII, S-, P-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIAPHBIA 00BEM, BAJEHTHOCTB, AJIEKTPOOTPUIATENFHOCTh, CTEIIEHb OKHCICHHS, XUMHUYECKas CBSI3b
(xoBasleHTHAsI, NOHHAS, METAJUTMYECKAs, BOJOPOIHAS), KPUCTAIUTMYECKAsT PEMIETKA, THUIBI XUMHYECKUX
peakuuid, pacTBOpP, HJIEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOJUTUYECKAS IUCCOLUUALUS, OKHUCIUTEIND,
BOCCTaHOBHUTEINb, CKOPOCTh XMMHUECKON PEaKIINH, XUMHUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
SNIEKTPOJIUTHUYECKON AUCCoLMaIuu, nepuoandeckuit 3axkod 1. . MenneneeBa, 3aK0OH COXpaHEHHUSI MacChl
BEIECTB, 3aKOH COXPAaHEHWS W TPEBPAIEHUS SHEPTHH MPH XUMHUYECKHX PEaKIusix), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH A3BIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE TOHUMAaHUS IPUIMHHOCTH
Y CHCTEMHOCTH XMMHYECKHUX SIBICHUH, (DaKTOJIOTHYECKHE CBEICHUS O CBOICTBAX, COCTaBe, MOMyUYEeHUH U
0e30MmacHOM HCTOJIB30BAHUM BAKHEHIIMX HEOPTaHWMYECKWX BEIIECTB B OBITY M IMPaKTHYECKOH
JESITETHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTepHbIE TMPH3HAKH TOHATHH, yCTAaHABIUBATH HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIONIUE MTOHIATHSA IPY OMUCAHUHA HEOPTaHMYECKHUX BEIIECTB M UX
IIPEBPALLECHUI;

c(OPMHUPOBAHHOCTh YMEHHH HCIOJb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIS COCTaBIICHHUS (POpMYI
BEIIIECTB M ypaBHEHHM XUMHUYECKHX peakiuii, cucreMaTnueckyio HomeHknatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJIENbHBIX HEOPraHWYECKUX BeUIecTB (yTapHbBIN Ta3, YIJEKUCHbIM ra3, aMMHUak, raméHas
U3BECTh, HETAIlIEHas U3BECTh, MTUTHEBASI CO/IA, IUPUT U APYTHE);

c(OPMHUPOBAHHOCTh yMEHHWH ONPENENATh BAJICHTHOCTh M CTENCHb OKHCICHUS XHMHUYECKHX
3JIEMEHTOB B COEIMHEHMSIX pa3IMYHOIO COCTaBa, BHJ XUMHUYECKOHl CBs3M (KOBaJeHTHas, HOHHaf,
MeTaJUIMYecKasi, BOJIOPO/IHAS) B COEAMHEHUAX, TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBa
(aTromMHast, MoseKyJsipHas, WOHHas, MeETAJNIMYecKas), XapakTep cpeAbl B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX COEAUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB MO HMX
COCTaBY K ONpeAeiIEHHOMY KIIAcCy/TpyIIe COeIMHEHUH (TMPOCThIe BEIecTBa — METAIIBI M HEMETaJlTbI,
OKCH/Ibl, OCHOBAHUS, KHCIOTHI, aM(OTEpHBIE TUAPOKCUBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI meproandeckoro 3akona J{. Y. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOLLYIO, OOBSICHUTENBHYIO M TPOTHOCTHUECKYIO (DYHKLINHY;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh OHIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
aneMeHTOB 14 mnepuonoB Ilepmognueckoil cucremsl xuMudeckux 3nemeHToB JI. . MeHnneneesa,



UCTIONIB3YSl TIOHATUS «S-, P-, d-DIIGKTPOHHBIC OPOUTAINY, «IHEPIETUUYECKHE YPOBHW», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKUX JIIEMEHTOB U UX COSAUHEHUI 110 MepUoIaM U rpyIinam
Ilepuoanueckoil cucteMbl XUMUUeCKHUX d1eMeHTOB [I. 1. MeHeneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOHCTBA
HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE TI'C€HETHUUYECKOW CBSI3U
MEKy HEOPTaHUYECKUMH BEIIECTBAME C TOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XMMUYECKUE PEAKIIUU TI0 Pa3IMYHBIM MIPU3HAKAM
(ducny W cocTaBy pearupyrollidX BEIIeCTB, TEIUIOBOMY J(PQEKTy peakiuh, H3MEHEHUIO0 CTeleHeH
OKUCIICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YYACTHIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTABIIATH ypaBHEHHS pEaKIUil pa3IUYHBIX THIIOB, TOJTHBIE |
COKpaIlI¢HHbIe YpaBHEHHS peaKIid HOHHOTO 0OMEHa, yUYUTHIBAsK YCIIOBUS, ITPH KOTOPBIX 3TH PEAKINH Uy T
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIUH, MOJTBEPKIAMIINE KAUYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM UOHBI, IPUCYTCTBYIOLINE B BOJIHBIX
PacTBOpax HEOPraHUYECKHUX BELECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBIBATH CYITHOCTh OKHUCIIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKITHIA
ITOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OajaHca dTHX peaklni;

c(hOpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakmuu OT
pa3nuuyHBIX (HaKTOPOB; XapaKTep CMEMICHHS XWMHYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEITHETO
Bozaetictus (ripunIMn Jle Illatense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHMHYECKHE IIPOIECCHI, JIeKAIIHEe B OCHOBE
MIPOMBIIIUIEHHOTO TIOTYYeHHS CEPHON KHCIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH IMPENICTABICHUI
00 00IMMX HAYYHBIX IPUHIIUIAX U KOJIOTHIECKUX MPOOIIeMaX XHMHYECKOTO MTPONU3BOCTBA;

c(hOpMUPOBAHHOCTH YMEHHH IPOBOINUTH BEIYHCIICHHS C HCITOIBF30BAHIUEM MOHATHS «MACCOBAS A0S
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHH Ta30B MPU XUMHUUICCKUX PEAKITHIX, MACChl BEIIECTBA HITH
00BEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO W3 YYACTBYIOIIMX B
peakmuu BEIIeCTB, TEIUIOBOTO A(ddeKrTa peaknuu Ha OCHOBE 3aKOHOB COXpaHEHHS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPaHEHUS YHEPTHH;

c(hOpPMUPOBAHHOCTh YMEHMH COOJIONATh IpaBWJIa IOJIb30BAHUS XHUMHUYECKOH MOCYIOH U
na00opaTOpHBIM 000OpYJIOBAaHHUEM, a TaKXKe MpaBWiia OOpallleHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIMSIMU TI0 BBITIOTHEHUIO TAOOPATOPHBIX XMMHYECKHX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBITIOJIHATh XMMUYCCKUI SKCIIEPUMEHT (pa3ioiKeHHE
MEPOKCHU/Ia BOJOPOJIa B IPUCYTCTBUU KaTalIn3aTOPa, ONPENEICHUE CPEBI PACTBOPOB BELUIECTB C ITOMOILBIO
YHUBEPCAIBHOTO HMHJUKATOpa, BIUSHHE pPa3MYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEeakivu,
peaKiuu MOHHOTO 0OMEHa, KaYECTBCHHBIC PEAKIIMY Ha CYJb(ar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMUSI, PEIlIEHNE IKCTIEPUMEHTATBHBIX 3a7a4 10 TeMaM «MeTtamie» u « HeMeramibny) B COOTBETCTBUU
C MpaBHJIAMH TEXHUKH 0E€30MAaCHOCTHU MPH OOPAIICHUH C BEIIECTBAMU U Ja00PaTOPHBIM 000PYAOBaHUEM,
MIPEJCTABIIATh PE3YJIbTaThl XUMUYECKOI'O IKCIIEPUMEHTA B (hOpMe 3alKCH YPaBHEHUN COOTBETCTBYOIIUX
peaxiuii 1 GOpMyIIMPOBAThH BBIBOABI HA OCHOBE 3TUX PE3yJILTaTOB;

c()OPMUPOBAHHOCTh ~YMEHHM  KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYI0  HWH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBa MACCOBOM KOMMYHUKAINHU, IHTEpHET U IPYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIONATH MPaBUIIa SKOJOTHMYECKU IIEIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYIOBOH JEATEIBHOCTH B IICNAX COXPAHCHHS CBOETO 3J0POBbS M OKPYKAIOUICH MPUPOIHOM
Cpenbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBHUS HA KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAs
cmbica noka3zatens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIIICHHS U TIPEAOTBPALICHHS UX BPEIIHOTO
BO3JICUCTBUSI HA OPTaHU3M YEIOBEKa;

JUTSE 00YYAIOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE MIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MTO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CIIETIBIX ¥ CITA00BHISAIIMX 00YYaIONINXCS: YMEHHE HCIIOIb30BaTh PENbe(YHO-TOUEHHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins mist 3anmucn XuMU4IecKux Gopmyd.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uupoBbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThI

pecypcbl

Pasznen 1. Teopernueckue 0CHOBbI OPraHHM4YeCKOM XUMHHU

1.1

IIpenmer
OpraHUu4YeCKOu
xumuu. Teopus
CTPOCHUSA
OpraHUYECKHUX
coenuHeHu A. M.
bytneposa

Hroro no pazgeny

Pasznen 2. YrieBoaopoasbl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHBI

2.2

Henpenenbaeie
YTJIEBOJOPOABL:
AJIKEHBI, AJIKAIUCHBI,
AJIKUHBI

23

ApoMatndeckue
YIJIEBOJOPOIbI

2.4

[IpupoaHbie




HMCTOYHUKH
YTIIEBOAOPOIOB M UX
nepepadoTka

Hroro no paszneny 13

Pasznen 3. Kuciaopoaconepsxamniue oprannyeckie coeJuHEeHUs

3.1 Crnuptsl. ®enon 3
AJNLIeruael.
39 KapOoHoBsie 7
KkucnoThl. ClI0XKHbBIE
3¢hupsI
3.3 VYrineBoanl 3 1
Hroro no pazneny 13

Pa3znean 4. A3oTconepxainiue Oprannyeckue coeIuHeHus

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3
benku
Hroro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKYISIpHBIE COCIUHEHUS

51 [Imactmaccel. )
' Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KITACC

KosmuecTBo yacos DIeKTPOHHDIE
HaumeHoBaHue
Ne (uu¢poBbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMmblI padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Iepronnueckuii 3aKOH
11 u [lepnoanueckas 3
CHUCTEMa XUMUYECKUX
anemenToB /l. U.
Menneneena
CrpoeHue BeiecTna.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1 1
2.2 Hemeramisl 1 1
CBs13b HEOPraHUYECKUX
23 1 OpPraHMYEeCKUX 2
BEIIIECTB
Hroro no pazneny 17

Pa3znen 3. Xumus u ;Ku3HbL




3.1 XHUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 [TIPOIT'PAMME




INIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KosamnuecTBo yacos D1eKTPOHHBIE
Ne ara u¢posbie
Tema ypoka KonTpoabubie | IlpakTHueckue A uupp
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTbl padoThI
pecypchl

[IpenmeT opraHnYeCcKOl XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HA4YEHHE

Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN A.
M. bytiiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencrasienue o
KJ1acCcu()UKAMU OPraHMYECKUX
BelecTB. HomMenknatypa
(cuctemartuyeckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — OpocTenIIne
MIPEACTAaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U NPOIUIEH —
IIPOCTEUIINE ITPEACTABUTENN




AJIKCHOB

[IpakTuueckas padora Ne 1.
«Ilomydenue sTuneHa u
W3YUYECHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunOytaauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa 1
pE3UHBI

10

AJKHMHEL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
pAa. ALIETHIEH — MPOCTEHIINI
MPEICTaBUTEND aJTKMHOB

11

Boruncnenus o ypaBHEHHUIO
XUMHYECKON peaKInu

12

ApeHsbl: 6€H301 U TOIYOII.
ToKkCHYHOCTH apEHOB

13

I'eneTnueckas cBs3b
yTJIEBOJIOPO/IOB,
INpUHAJIC)KAIUX K PA3JIMIHBIM
KJ1accam

14

[TpuponHbIE HCTOYHUKU
YTJIEBOJOPOIOB: IPUPOAHBIN Ta3
U TIONYTHBIE HEPTSAHBIE ra3hl,
HE(PTh U IPOAYKTHI €€
nepepadboTKu

15

[IpupoHBIE HCTOUHUKHI
yIJI€BOAOPOAOB: IPUPOAHBIN ra3
U TIONYTHBIE HE(PTAHBIC ra3hl,




He(Th U MPOAYKTHI €€
nepepadboTku

16

KonrponsHas pabora no
paszaeny «YriaeBogopOIb»

17

[IpenenpHBIE OAHOATOMHBIE
CIIUPTBI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

18

MHOroaroMHble CIUPTHI:
STWJICHIIUKOJIb U TNIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢busnvecKne 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruspl: hopManbAeTHI U
areranpaerug. Aneron

21

OnHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TIPEJICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBpblL1a KaK COJIU BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOlLIee JCHUCTBUE

25

Crnosxubie 3(upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX




KHUCJOT. ['UIpOIn3 CI0KHBIX
3¢upoB

26

Kupsl: rTMIPOIN3, IPUMEHEHHE,
OuoJIOrNYecKas poJib KHUPOB

27

VYrneBoasl: coCTaB,
knaccudukanus. Baxueiinme
MpeACTaBUTENN: TII0KO03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak
MPUPOIHBIC TTOTUMEDPHI

29

KonTponbhas padora no
pasneny
«Kucnopoaconepxaiiue
OpPTraHUYECKUE COCTUHEHUSDY

30

AMMHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
am(pOoTepHbIe OpraHNYECKHe
COEIMHEHMS, UX OMOJIOTHYECKOE
3HadeHue. Ilentuast

32

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHI)IG IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJIIAPHBIX
COCTUHEHUN

34

OCHOBHBIC METOAbI CUHTE3a
BBICOKOMOJIEKYIIPHBIX
coeguHeHni. IlmacTMaccsl,




Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUAYECKUI DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYPALHS aTOMOB

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucTeMa XUMHYECKUX
anemeHTOB /1. . MenjeneeBa, ux
CBSA3b C COBPEMEHHOU TeopHUei
CTPOEHHSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX
COCIMHEHUH MO IPYyIIaM U MEePUOIaAM.
3HadeHHEe MEPUOANIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3JieMeHTOoB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XuMHUUYecKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTtHOCTS.
DneKTpooTpUuLaTeabHOCTh. CTeneHb
okucieHus. BellectBa MOJEKyISIpHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsatue o AUCIICPCHBIX CUCTCMaAX.




HctunHBIC ¥ KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpe

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTMHEHUMN.
I'eneTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUecKux peakuui
B HEOPraHUYECKOU U OpPraHU4eCKON
XUMHH. 3aKOH COXPAaHEHHS MACChI
BEILIECTB; 3aKOH COXpPaHEHUs U
MIPEBPALICHUS YHEPTUN ITPU
XMMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTuMele
peakuu. XMMHU4YECKOE paBHOBECUE

10

[Ipaktuueckas padora Ne 1. « Bnusiaue
pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIUn»

11

DIEKTPOTUTHYECKAS TUCCOIHALIHSI.
[TonsTHE O BOJOPOTHOM TTOKa3aTee
(pH) pacTBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponu3 opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

12

OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o0 anekTponuze
pacIuiaBoB U pacTBOPOB COJIEH

13

KontponbHas paboTa mo pazaeny
«TCOPCTI/I‘IGCKI/Ie OCHOBBI XUMHUN)»

14

MeTtaniel, UX IOJIOKEHHUE B




[Teproaudeckoii CUCTEME XUMHYESCKHX
anemenToB 1. . Menaeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue GpuznuecKkre CBOMCTBA
METaJlJIOB

15

CruiaBbl METaJIOB.
DIIEKTPOXUMUYECKUH Psif
HaNpPsHKEHUN METalIoB

16

XUMHUYECKHE CBOUCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kajaui, KaJabIuH,
MarHui, aJIOMAHAN) U UX COSTUHEHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIH,
IIUHKA, JKeJie3a U UX COCTUHESHUM

18

KontposbHas paboTa nmo teme
"Mertaminr"

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metaine»"

20

HeMeTaHHLI, HUX ITOJIOKCHHUC B
[Tepronnueckoit cuCTEME XUMUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpe
KHCIIOpOJia, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cepbl U UX COCTMHEHUN




23

XuMH4yecKrue CBOMCTBA a30Ta,
dhocdhopa u ux coeTMHCHUI

24

XHUMHUUYECKUE CBOMCTBA yIIepoa,
KPEMHUS U UX COEMHECHUIN

25

[IpumeHeHne BaKHEUIIINX HEMETAIIIIOB
U UX COCTMHEHUHN

26

O000I11IeHNE U CUCTEMATHU3AIMS
3HaHUM 110 TeMe «Hemeramas.
BbraucieHus mo ypaBHEHUSIM
XUMHYECKHX PEAKIMH U
TEPMOXHUMHUYECKHE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemnienue
9KCIEPUMEHTAIbHBIX 3334 110 TEMe
"Hemeraisr"»

28

KonTponbHas pabora no remam
«Mertamns» u
«Hewmetamney/Beepoccuiickas
MpoBepoyHas pabora

29

Heopranuueckue u opranndeckue
KHCIIOThL. Heopranuueckue u
OpraHNYECKHE OCHOBAHUS

30

AmdoTtepHble HEOpraHU4eCKUe 1
OpPraHUYECKHUE COETUHEHUS.
I'enernyeckas cBsA3b HEOPraHUYECKUX
Y OPTaHUYECKUX BELLECTB

31

Pone xuMuu B o0ecrieueHun
3KOHOFH‘1€CKOI>1, 3HepreTI/I‘leCKOI71 )51
1305001 (S3:10)7 6630HaCHOCTI/I, Pa3sBUTHUU




MeEIUITNHEI

[IpencraBnenust 06 00X HAYUHBIX
32 MIPUHLUIIAX TIPOMBIIUIEHHOTIO
TOJTYYEHHUS BXKHEHIIINX BEIIECTB

33 YeoBek B MHUPC BECIICCTB U
MaTcpHraJioB

34 XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pynsutuc I'.E., ®enpaman @.I'. Xumust, 10 kmacc:6a30BbIi yPOBEHB: YUSOHUK
- M., IIpocsemienue, 2022
Pymsutuc I'.E., ®enpaman @.I'. Xumus, 11 kimacc: ba3oBelil ypoBEHb:

yueOHuk - M., IIpocBemienue, 2022

METOJJNYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
Paneunkuit A.M. [lunaktnueckuii matepuain. Xumus 10-11. - M.,

IIpoceemenne, 2022.

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

Enunas konnexkuus Hudpossix OOpazoBatensubix Pecypcos http:school-
collection.edu.ru

bubnunoreka nudpposoro odpazoBaTenbHOro KoHTeHTa https:/m.edsoo.ru/



