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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo XMMHM Ha ypOBHE CpemHero oomiero obpa3zoBaHusi pazpaboraHa Ha
ocHoBe @enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit
Qenepanuny, TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS (eaepanbHO  00pa3oBaTenbHON
nporpaMmsl cpeanero obmiero oopazosanus (POIT COO), npeacrasieHnsix B DepepaabHOM
rocynapcTBeHHOM obOpazoBatenbHoM ctanaapte COO, ¢ yuérom Konnenmuu npenojaBaHus
ydaeOHoro npeamera «XuMHUs» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickori deneparumy,
peau3yIoUIMX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3Butusi BocnuTanus B Poccuiickoit denepanuu Ha niepuon ao 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NoAX0A0B K pa3pabOTKe MporpamMMmbl 110 XUMHUH, K OIpPEAEICHHUIO 00IIei
CTpaTeruy 00y4YeHHUs, BOCIIUTAHUS M PA3BUTHS 00yUarOIIUXCSA CPEICTBAMH YI€OHOTO ITpeIMeTa
«Xumusi» ang 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIETITYaJIbHBIE MOJOXKCHHS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH, ColepKaHMs, pe3yiIbTaTOB OOYy4YEeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, II0JIy4aeMO€ BBIIYCKHUKaMU 0O1Ie00pa30oBaTeabHOM
OpraHM3aliy, SBISETCS HEOThEMIIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBepIIAIOIIUM JTAllOM pealli3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIFOUYEBBIX
[EHHOCTEH, MPUCYIIUX LEIOCTHOH CHCTEME XHMHYECKOro O0Opa3oBaHUS. DTH IEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB MPHPOJIBI, (OPMHUPOBAHUS MUPOBO33PEHHS M OOLICH KyIbTYPHI
YeloBeKa, a TakXKe SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/J0POBBIO U
npupoaHoil cpene. Peanm3yercs xumudeckoe oOpa3oBaHHE OOy4alOUIUXCS Ha YpPOBHE
CpeIHero o0IIero oOpa3oBaHUsl CPECTBAMH Y4eOHOTO mpenMera «XuMUs», COACpKaHuEe U
MIOCTPOECHHUE KOTOPOTO OIpEAEeHbl B MPOrpaMMe MO XMMHM C YYETOM CHEUMPHUKU HAyKH
XUMUH, €€ 3HaYCHHS B TIO3HAHUU MIPHUPOJBI U B MaT€pPHAIbHOMN JKU3HHU OOIECTBA, a TaKKe C
y4€ToM OOIIMX IieNiel ¥ MPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpennero oomiero oopazosanus B Poccutickoit deneparum.

XUMHS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHOM
[UBUJIM3AIH, B CO3[JaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHAa BHOCUT CBOIl BKJIaJ B
(dopMHpOBaHHE  PALMOHAIBHOIO HAyYHOI'O  MBINUIEHUS, B  CO3[JaHME LIEJIOCTHOIO
MpeJCTaBICHUsT 00 OKpYXKalolleM MHpe KaK O €IUHCTBE NPUPOABl U YEJIOBEKa, KOTOPOe
(dopMupyeTcsi B XUMUHU Ha OCHOBE MIOHMMaHUS BELIECTBEHHOI'O COCTaBa OKPY>KAIOILIEro MUpa,
OCO3HAHMsI B3aMMOCBSI3U MEXIY CTPOCHHMEM BEIIECTB, MX CBOWCTBAMH M BO3MO>KHBIMU
001aCTIMH IPUMEHEHHUSL.

TecHo B3auMOAEWCTBYS C JAPYTMMU €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YacTbl0 MUPOBOW KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
JKU3HU KXKI0To wieHa oOmiecTBa. CoBpeMeHHasi XMMHUS KaK HayKa co3uaTellbHas, Kak HayKa
BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha peleHne T00aIbHbIX MPo0IeM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, DHEPTreTUYECKOM, MUINEBOM, SKOJIOTHUYECKOM OE€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBUM ¢ OOMMMHU IENSIMH U TPUHIUIIAMU CPEIHEro 00Iero oopa3oBaHUA
comepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBIi  ypOBEHb HW3YYCHUS)
OpUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY OOydYarolmuxcs,
HEOOXOUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHUS
B JKM3Hb COIIMYMa, MPOJOJDKEHUs O00pa3oBaHMs B PA3IMYHBIX OOJIACTSX, HE CBA3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.



CocrapnstomuMu  npeamera «XUMHA» SABISIFOTCA 0a30Bble Kypchbl — «OpraHudeckas
xumus» U «OOmas ¥ HeopraHudeckass XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHHS
KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHUU 110 HEOPTaHWYECKOH XUMHUU (C
BKJIFOYCHUEM 3HAHMK M3 OOIeld XUMHU) U OpraHWYecKod Xumuu. DopMupoBaHUE TaHHOU
CHCTEMBI 3HAaHUH [IPU U3YYEHHUH IpeaMeTa o0ecleurBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conmepkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHuuyeckass XuMus» chopMupoBaHa B MPOrpaMMe IO XUMHHM Ha OCHOBE CHCTEMHOI'O
HOJX0/1a K M3Yy4EHHI0 Yy4eOHOro Marepuana U 0OyClIOBJIeHa MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHHUW Ha ONPEIECIEHHBIX TCOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoin
XUMHUHM BELIECTBA pPAcCMATPUBAIOTCA Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUs
OPraHMYECKUX COCIUHEHUH, a TAaKXKE HAa YPOBHE CTEPCOXMMHYECKMX WU 3JIEKTPOHHBIX
IpeCTaBIeHU O CTpOeHNH BelecTB. CBeleHus 00 3ydaeMbIX B Kypce BellecTBax JAatoTcs B
Pa3BUTHUU — OT YIJIEBOJOPOOB JO CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX coeluHeHuil. B kypce
OpPraHUYeCKO XMMHUU TMOTYy4YaroT pa3BUTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETrO
0o0pa3oBaHus NEpBOHAYAJIbHBIE MPEJCTABICHHUS O XUMHUYECKOW CBSI3H, KJIACCH(PUKAIIMOHHBIX
IIPU3HAKAaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOCHUS, 0 XUMHUUECKON PEaKL1u.

[Ton HOBBIM YIJIOM 3peHMs B IIpeaMeTe «XUMHUs» 0a30BOr0 YpOBHSI pacCMaTpUBAETCs
M3YYEHHBIII Ha YpOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEOPETHUUECKU Marepual u
(akTOJIOrMUECKUE CBEACHUS O BEIIeCTBaX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeopraHu4ecKask XUMUs» 00yJaroIUMCs TPEI0CTaBISIETCS] BO3MOXKHOCTh OCO3HATh
3Hau€HUE NEPUOJAMYECKOTO 3aKOHA C OOLIETEOPETHYECKUX WM METOJ0JIOTMYECKUX MO3UIMM,
riry0Xe MOHATh WCTOPHYECKOE M3MEHEeHHE (YHKIMH 3TOro 3akoHa — OT oboOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMMN O BaXKHEHMIINX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TakKXe O XUMHUYECKMX peakUusiX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHus aononHsercs B Kypcax 10 u 11 kiaccoB ayieMeHTaMu cofepkKaHHsl, UMEIOLUMU
KYJBTYPOJOTMUECKUI M TNPHUKIATHONW XapakTep. ODTH 3HaHMUSA CIIOCOOCTBYIOT MOHMMAaHUIO
B3aMMOCBSA3M XHMHUHU C JPYIMMH HAayKaMH, DACKpbIBAalOT €€ poJib B II03HABATEIbHOW U
MPAKTUYECKON JESATENIbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXXEHHS K IMPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTal0T BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MTPOOIEMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIUBATh MH(OPMAIIMIO U TPUMEHATH €€ JJIs TIONOJHEHUs 3HAaHUH, peleHus
MHTEJJIEKTYaJIbHBIX U SKCIIEPUMEHTAIbHBIX HCCIIeI0BaTENbCKUX 3a/1a4. B 11enom conepxanue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3YUYE€HUS OPUEHTUPOBAHO Ha (POPMHUPOBAHUE
y 00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsi MOHUMaHUA (MIOCOPCKUX UAEH, TaKuX
KaK: MaTepHajbHOe €IMHCTBO HEOPraHMYECKOIO0 M OPraHHYECKOro MHpa, 00yCIOBICHHOCTH
CBOICTB BEIECTB MX COCTAaBOM M CTPOEHHUEM, [MO3HABAEMOCTb MPUPOAHBIX SBIECHUN MYTEM
HKCIIEPUMEHTAa M PELICHHs] MPOTUBOPEUYHIM MEXIy HOBBIMU (PakTaMH U TEOPETUUYECKUMU
NPENOChIIKAMH, OCO3HAHUE POJM XUMHHM B PEIICHHM 3KOJOIMYECKHX IMpoOJieM, a TaKxke
npobaeM cOepekeHUs SHEPreTUYeCKUX PECYpPCOB, CBHIPbs, CO3[aHHUS HOBBIX TEXHOJOTMH U
MaTepuasoB.

B mnnane pemieHus 3amad BOCHUTAHMSI, Pa3BUTUS U COLHUAIM3AIMHU OOYyYarOIIUXCS
IPUHSTHIE POrPaMMOIl IO XMMHMH MOIAXOABI K ONPEACIICHUIO COAECPXKAaHUS U NOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (POPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX IEHCTBUNA, HMEIOLITHX
0a30Bo€ 3HaYEHHE [Tl Pa3JINYHbBIX BUIOB JIEATEILHOCTH: PEILICHHs TPOOIeM, TIOUCKa, aHAJIN3a



u 00paboTku wuH(OpMaNUM, HEOOXOMUMBIX JIsi MPUOOPETEHUS OIbITa MPAKTHYCCKON M
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npernogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsl, TaK
U Ha YypOBHE cpenHero oOmiero oOpa3oBaHUs, IPH OMNPEICIICHUU COJEp>KaTEIbHON
XapaKTepUCTUKHU LTl M3ydeHUs NpeaMeTa HaIpaBlIEHHUEM IEePBOCTENEHHOW 3HAYMMOCTH
TPAIULIMOHHO TpHU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOW HAyKH Kak o00JIacTU
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON NEATEIBHOCTH YelIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOIl KynabTyphl. C METOIMYECKOM TOUYKH 3pEHUS TaKoil MOAXod K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHSI TJIABHBIMU IEIISIMU M3yUeHUS TpeaMeTa «XuMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmupoBaHUE CHUCTEMBl XUMHYECKHX 3HAHUH KaK BaKHEHIIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOI1 Jie)KaT KIIOUYEBbIC TOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTU JOCTYIHBIX O00O0OIIEHNUN MHPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MTPEICTABICHUA O HAYYHBIX METOIAX IIO3HAHUS BEIICCTB U
XUMHUYECKHUX PEaKInii, HEOOXOIUMBIX JJIs PUOOPETCHHUSI yMEHHUI OPUESHTHPOBATHCS B
MUPE BEUIECTB U XMMHUECKUX SIBJICHUN, UMEIOIIUX MECTO B MMPUPOJE, B IPAKTUUECKOI
Y TIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB J[EATEIbHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO S3KCIEpUMEHTa, COOIIOJACHHEM IpaBUil O€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, coepkatenbHast XapaKTepUCTHKA TeJIeH 1 3a7a9 U3YUeHUS IpeIMeTa B
nporpaMMe MO XHMHH YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU
MPUOPHUTETAMHU B CUCTEME CpeiHero ob1iero oopazoBanus. CeroiHs B MpenoiaBaHuy XMMHUU B
OoJbIIel CTeeHW OTHAETCS MPEANOYTEHUE IMPAKTUYSCKOW KOMIIOHCHTE COJCpKaHUS
OoOydYeHUs, OpPUCHTHPOBAHHOW Ha TMOATOTOBKY BBITYCKHHKA 001Ie00pa3oBaTeIbHON
OpraHH3aIiy, BIAJCIONIEr0 He HA0OPOM 3HAHUH, a PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh
crocob6aMu U YMEHHUSIMH aKTHBHOTO MOJTYYCHUS 3HAHUI U TPUMEHEHUS UX B pealbHON KU3HU
JUTSL PEIICHUS TPAKTHYECKHX 3a71ad.

B cBs3u ¢ 3TUM TpW U3YYCHHUH TpeaMeTa «XUMHUS» JIOMHHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

afganTanys OOydYalolUXCs K YCIOBHSM JWHAMUYHO pPa3BUBAIOILIETOCS MHPA,
dbopMHpOBaHHWE WHTEIUIEKTYadbHO pa3BUTONH JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY IMPHUHSATHIO TPAMOTHBIX PEIMICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETECHIIHN),
UMEIONNX YHUBEPCAILHOS 3HAYCHHWE I Pa3IMYHBIX BHJOB JCSATCIBHOCTH: PEIICHUS
mpoOJeM, TTOMCKa, aHaau3a U o0paboTKu WHGOpPMAIMK, HEOOXOAUMBIX I MPUOOPETCHUS
OTIbITa JIEATEIHHOCTH, KOTOpasi 3aHMMaeT BXKHOE MECTO B MO3HAHWU XHUMUH, a TaKKe IS
OIICHKH C MO3UIIMN KOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEMIECTB K XUMHUECKHIX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE IMMO3HABATCIIBHBIX  HMHTEPECOB, HMHTEUICKTYAJIBHBIX H  TBOPYECKHX
CHOCOOHOCTEH 00YYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh HOBBIE 3HAHUS IO
XUMUH B COOTBETCTBHH C >U3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BAaTh COBPEMEHHBIC



UH(QOPMAIMOHHBIE TEXHOJIOTHH JUIA MOWCKAa M aHanu3a ydyeOHOW M HayYHO-TIOIYJISIPHON
UH(POPMALIUU XUMHYECKOTO COJICPKAHMUS;

dopmupoBaHHE W pa3BUTHE Yy OOYYAIOUIMXCS ACCOLUMATHBHOTO M JIOTUYECKOTO
MBIIIICHUS,, HAOIIOAAaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, IIPH TUIAHUPOBAHUU M POBEJCHUU XMMUYECKOTO KCIIEPUMEHTA,

BOCIIUTaHHE y OOydYaOHIMXCS YOEXKAEHHOCTH B T'YMAaHHUCTHUYECKOW HANpaBIEHHOCTH
XUMHH, €€ BaXHOH pOMM B PEHICHUH [IOOATBHBIX MPOOJIEM  palMOHAIBLHOTO
IPUPOIOTIONB30BAHMS, TONOJIHEHHS YHEPreTHYECKUX PECYpPCOB U COXPAaHEHHS HMPUPOIHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOrO OTHOMICHHS K HPUPOJIE H CBOEMY
3JI0POBBIO, @ TAKXKE MPUOOPETEHHS OIBITA UCIIOIb30BAHUS MOMYICHHBIX 3HAHUHN [T TPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4ue6HOM 1utane cpeanero oomiero oopa3oBaHus IpeaMeT «XUMHsD» 0a30BOTO YPOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO1ee yuCio YacoB, OTBEACHHBIX JJIsl U3YUCHHSI XUMHH, Ha 0230BOM YPOBHE CPETHETO
obmrero obpaszoBanusi, coctaBisier 68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11
kiacce — 34 daca (1 4ac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmeT opraHn4eckol XMMHHN: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IIOJIyYCHUU
HOBBIX BEIECTB M MaTepuanoB. Teopus CTpOeHUs OpraHu4eckux coeauHeHud A. M.
BytnepoBa, e€¢ ocHoBHble ToJOXKeHUA. CTPYKTypHBIE (DOPMYIIBI OpPraHUYECKHX BEIIECTB.
['omomnorus, nzomepus. XUMHUECKas CBA3b B OPraHUYECKUX COECIUHEHHUSX — OJUHApHBbIE U
KpaTHBIE CBSI3H.

[IpencraBaenne o KkiaccuUKaMyd — OpraHMdeckux  BemiecTB.  Homenkiarypa
OpraHMYECKUX COEIUHEHHH (cucTeMaTHyecKas) W TPUBUAIbHBIE HAa3BaHUS BaKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METO/Bl U3YYEHUS BEUIECTB U UX IPEBPAILCHUN: 03HAKOMIICHUE C
o0pa3laMu OpraHNYecKUX BEIIEeCTB U MaTeprajlaMHi Ha UX OCHOBE, MOJAEIMPOBAHNE MOJIEKYJI
OpraHMYECKUX BEIECTB, HAOIIOJAEHHE U OIKUCAHUE JIEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALCHUIO OpPraHUYECKUX BELIECTB IIPU HarpeBaHuW (IUlaBieHUE, OOyIIMBaHHE U
TOpEHUe).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psaa. MeTaH M 3TaH — mHpocTreiiiue
NPEJCTaBUTENIN AIKAaHOB: (pU3MUYECKHEe M XWMHUYECKHE CBOWMCTBA (pEaKIHMH 3aMEUICHUS H
TOpEHHs1), HaX0XKJIEHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHH Psil. DTUIIEH U ITPOINUJIEH — IPOCTEMIIINE
IPEJICTAaBUTENIN AJKEHOB: (pU3MYECKHEe M XMMHUYECKHE CBOWCTBA (peaklUMH THIAPUPOBAHUS,
raJIOr€HUPOBAHMUSL, THIPATAllMK, OKUCIICHUS U TIOJMMEPU3alluiN ), TOTYy4eHHE U TPUMEHEHNE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: ctpoeHue, BakHeHIne XMMUYECKHe
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKUH psl. ALETUIEH —
NPOCTEHIINKA MpelCTaBUTENb AalKMHOB: COCTaB, CTPOEHHE, (U3NYECKUE U XHUMHUYECKUE
CBOMCTBA (peaKkIMM 'MIPUPOBAHUS, raIOTEHUPOBAHUS, TUAPATALMU, TOPEHHUS), TTOJIyYCHUE U
IIPUMEHEHHE.

Apenbl. bensoin: coctaB, cTpoeHHe, (PU3NUECKHE W XMMHUUYECKHE CBOWCTBA (peaKIuu
raJIOTEHUPOBAHUSI U HUTPOBAHMSI), MOJIYYEHHE U MpUMEHeHHue. 1omyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue coUCMEa (PeaKyuu 2ai02eHUPOSAHUS U HUMPOBAHUS), NOTyYeHUe
u npumenenue. TOKCUYHOCTb apeHOB. I'eHeTmyeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPHUHAJIEKAITMMH K Pa3TUYHBIM KJIaccaM.

[TpupoaHbIe UCTOUHUKH YTIeBO10POoAOB. [IpupoiHbIil ra3 u nonyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKM HEPTU: TEPEeroHKa, KPEKUHT
(TepMUYeCKHid, KaTanuTHUeCKuil), muposus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHNE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MpoIyKThI €ro nepepaboTKu.

DKCrepuMeHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBpAIICHUN: 03HAKOMIIEHUE C
o0pa3iamMu racTMace, KayaykoB U pe3uHbl, Kojutekunu «HedTe» 1 «YTosb», MoaeTupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX, MPOBEACHUE NPAKTHYECKOW PaOOTHI:
MIOJIy4EHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.




Pacuérnble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIWYecTBa
MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OJAHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTpOeHHE, (pusmueckue u
XMMHUYECKHE CBOMCTBA (PEAKIMH C aKTHBHBIMH METaJNIaMH, TaJIOT€HOBOAOPOAAMHU, TOPEHHUE),
npuMeHeHue. BomoponHbie CBS3M MeXAy MOJeKylamMu crnupToB. JlelicTBUe MeTaHOna U
3TaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHOroaToOMHBIE CHUPTHL. JTWICHTIHKONb W TJIMLIEPHH: CTpPOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETIOYHBIMU METAJIaMH, KAUeCTBECHHAS PEaKIIHsI
Ha MHOTOATOMHBIE crupThl). JlelicTBUe HAa opraHu3M yenoBeka. [IpuMeHeHHe IIIMLEepUHa U
STUJICHIJIUKOJIS.

@DeHOoII: CTPOCHHE MOJICKYJBI, (DU3MYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaerunipl U KemoHwvl. DoOpManbIeTruj, aleTanbleruj: CTpoeHue, (QU3NYecKue H
XUMHUYECKHE CBOWCTBA (PEaKkIMU OKUCICHHS M BOCCTAHOBJICHMS, KAU€CTBEHHBIC PEAKIIHH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHEIE TIpeAeTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAs H YKCYCHAS KUCIIOTHI:
CTpoeHHe, (PU3NYEeCKHe M XUMHUYECKHE CBOICTBa (CBOMCTBa, oOIIMe AJsi Kiacca KHUCIOT,
peaxuus STepupuKaIum), HoaydeHne u npumeHeHrne. CTeapruHoBasi U OJIEMHOBAsI KUCIOTHI KaK
NPECTaBUTENN BBICIIMX KapOOHOBBIX KHCIIOT. MblIa KaK COJH BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3(hupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3PHUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHpPOB.

VYrieBonbl: cocTas, KjlacCU(UKAIUs YTIIEBOIOB (MOHO-, TU- U TOJUcaxapu/sl). [ mroko3a
— IPOCTEUIINI MOHOCAaXapHl: 0COOEHHOCTH CTPOEHHUS MOJIEKYIIbI, (PU3NUECKHE U XUMHUECKHE
cBoiicTBa (B3aumozeictBue ¢ ruapokcuaom menu(ll), okucienne amMMHa4HBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXO0XKJACHHWE B TIPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnronos3a kak npupoaHble noiaumepsl. CTpoeHHne Kpaxmaia U LEeUTI0JI03bL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs PEaKIHsl C HOI0M).

OKcrepUMEHTabHbIE METO/bl M3YyYeHMs BELECTB M MX NpPEBpAlLleHHMi: MPOBEICHUE,
HaOJIO/ICHWE W ONMHUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KaueCTBEHHBIC
peakuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHe 3TaHoyia okcuaoM Mmeau(ll)), MHOroaToMHBIX
cnupTOB (B3auMojieiicTBue riuuiepuHa ¢ ruapokcugoM meau(ll)), anprernnoB (oxucieHue
aMMHMa4YHBIM pacTBopoM okcuaa cepebpa(l) u rugpoxcumom menu(ll), B3aumoneiictue
KpaxMmajga ¢ HOJIOM), MPOBEACHHE MPAKTHUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIWYecTBa
MCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIMH MO HM3BECTHHIM Macce, 00BEMY, KOJIHMYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3zoTcoaeprKalie OpraHu4ecKue CoeIMHEHHS.



AMUHOKHCIOTBI Kak aM(OTepHble oOpraHudeckue coeauHeHus. @dusnyeckue u
XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuUMepe IIMiuHa). buonornyeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak npuposaHble BBICOKOMOJIEKYJISIpHbIE coeuHeHus. [lepBuunas, BTopuyHas u
TpPEeTUYHasi CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OEJIKOB: THAPOJU3, JEHATyparus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJIKH.

DKcrepuMEeHTATbHbIE METO/IbI U3YUEHHS BELIECTB U UX NPEBpAIlCHUI: HaOII0AeHUE U
ONKCaHUE JEeMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OEJIKOB IPU HArpeBaHUU, LIBETHBIE
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUsI

OCHOBHBIE TTOHATUSI XMMHUU BBHICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3aLMH, CPEeIHAsS MOJIeKyJsipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJUMEPHU3ALHs U IOJTMKOHACHCALIHSL.

DKcIepuMEHTATbHBIE METO/IbI U3YYEHUS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIICHHE C
00pa3aMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXIpeaMeTHBIX CBsI3€H PpH U3y4eHUH opranuueckoi xumuu B 10 kitacce
OCYILECTBIISICTCST Yepe3 HMCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W
MOHSATHUH, SBIISIONIMXCS CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJICHUE, HAy4HBIH (DakT, rumoresa, 3aKoH,
TEOpHsl, aHAJIW3, CHUHTE3, KiaccU(UKalus, MEePHOAUMYHOCTh, HAOIOJCHNUE, H3MEpEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

@dusmnka: Marepus, SHEprusi, macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEepreTH4ecKuit
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBa, (PU3NUECKHe BEIUYHHbI U
€/IMHUIIBI X U3MEPEHUSI.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BeEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, )KUPbI, (PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHsI: TMHUIIEBBIE MPOJIYKTHI, OCHOBBI PAllMOHATIHHOTO TIMTAHUS, MOIOIINE
CpeZCTBa, JIEKapCTBEHHBIE W KOCMETHYECKHE Iperaparbl, MaTepHaibl U3 HCKYCCTBEHHBIX W
CHUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMuyeckuil saeMeHT. AToM. Snpo aTtoma, H30TONbl. DJIEKTPOHHAs OO0OJIOYKa.
DHepreTHyecKre YPOBHH, TIOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 2meMenTh. OCOOeHHOCTH
pacripeiesieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBbIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepuonnueckuii 3akoH u llepuoamdeckas cucrema XuMu4eckux 3yemeHToB J[. .
MengeneeBa. CBs3p NEPUOAMYECKOr0 3akoHa U Ileprogudeckoll CUCTEMBI XMMHYECKHX
aneMeHToB /[. . MeHeneeBa ¢ COBpeMEHHOM TEOPUEHN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH



U3MEHEHHUS CBOWCTB XHMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TPOCTBIX M CIOXKHBIX
BELIECTB I10 TPYIIaM U IepruoiaM. 3HaYeHHE NIEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BeliecTBa. XHUMHUYECKass CBA3b. BUIBI XMMMUECKON CBSA3M (KOBaJIEHTHAas
HENoJIsIpHasl U MOJIsIpHAasi, MOHHAsI, MeTaJIIn4ecKasi). MexaHu3mbl 00pa30BaHUs KOBaJCHTHON
XUMUYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBsi3b. BaeHTHOCTS.
DneKTpoOTpULATENbHOCTh. CTENEHb OKUCIEHNS. VIOHBI: KaTUOHBI U aHUOHBI.

BewecTBa MOJEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BEIECTBA. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucreMax. VMICTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBas
J10J1s1 BELIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coefuHeHuid. HomeHknatypa HeopraHMYeCKUx
BEILLECTB. ['eHeTHyecKasl CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAIICKAIIUX K Pa3IUYHbIM
KJIacCaM.

Xumunueckas peakuus. Kiaccupukanus XMMHUYECKUX pPEaKIMi B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUHU. 3aKOH COXPaHEHUS MACCHI BEILIECTB, 3aKOH COXPAHEHUS U TPEBPAILICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT pa3iuyHbIX (PakTopoB. OOpaTuMbIe PEaKIHU.
Xumuyeckoe paBHoBecue. DaKTOpPbI, BIMSIONIME HA COCTOSHUE XMMHMYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CuiabHble U cradble 35eKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABI U3YUEHNUs BELIECTB M MX NPEBPALICHUI: JEMOHCTpaLUs
tabmun «l[lepuonnyeckas cucrema xuMmuyeckux sneMmeHToB J[. U. MenneneeBa», usyueHue
MoJieJIe KPUCTAJUIMYECKUX pPEIIETOK, HAOJIOJIEHUE W ONUCaHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOoKCHIa BOAOPOJAa B MPUCYTCTBUU KaTalln3aTropa,
OIpEEIIEHUE CPEbl PACTBOPOB BEILIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO MHANKATOPA, PEAKIIUU
MOHHOTO0 OOMEHa), MPOBEJCHNUE MPaKTUYeCKON paboThl «BiusHMe pa3znuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rpl mo ypaBHEHMSM XHMHUYECKUX pPEAaKLUH, B TOM YHUCIE TEPMOXUMHYECKHE
pacuéTsl, pacYETHI C UCIIOIB30BAHUEM IOHATHUS «MAcCOBast 10JIs BELECTBAY.

Heopranuveckasi xumust

Hemerannsl. Ilonmoxxenune HemetamioB B Ilepuoanueckoil cucreMe XHUMHUYECKHX
anementoB [I. 1. MeHaeneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB. DH3HUECKHE CBOWMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAJIIOB (Ha MpUMepe KUCIOPoAaa, cepbl, (hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXXHEHITUX HEMETAJJIOB (TajoreHOB, cephl, a3oTa, (ocdopa,
yriaepojga M KpEeMHHS) U HMX COEIMHEHUH (OKCHIIOB, KHCIOPOJCOJEpKAIIMX KHCIOT,
BOJIOPOJIHBIX COEIMHEHU).

ITpuMeHeHNe BaXXHENIINX HEMETAUIOB U UX COCIUHEHHH.

Mertamnsl. Ilonoxxenue meramioB B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIE€MEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O0O0JOYEK aTOMOB METAJLIOB.
Obume ¢usnueckne cpoiictBa MetaioB. CIIaBbl METAIOB. DJIEKTPOXUMHUUYECKUH psij
HaIPSKEHUN METaJIOB.



XWMHYECKHE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATPWUM, Kajduil, KaJbIHMH, MarHu,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O6mme cnocoObl moTyYeHHst MeTaJuI0B. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBpALCHUI: H3yYEHHUE
KOJUIeKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PELIEHHE SKCIEPUMEHTAIbHBIX
3amad, HaOMIONEHWE W ONHCAaHWE JEMOHCTPAlMOHHBIX U  JIAOOPAaTOPHBIX  ONBITOB
(B3auMo/ielicTBUE TUIPOKCHJIA AIIOMUHMS C paCTBOPaMH KUCIIOT M ILEJI0Y€el, KaUeCTBEHHbIE
peaKkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnebie 3anaun.

Pacuérbl Macchl BemecTBa WM 00bEMaA Ira30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIECTB, Pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B o0OecreueHUH HKOJIOTHYECKOM, HSHEPreTUUEeCKOW U  MHIIEBOU
0€30MacHOCTH, pa3BUTUU MeAUIMHBI. [loHATHE O Hay4yHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMUYECKHUX PEaKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIMIAX [POMBIIUIEHHOTO MOJIy4YeHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHpE BELIECTB U MaTEpUaOB: Ba)KHEWIINE CTPOMUTENbHBIE MaTepHabl,
KOHCTPYKLMOHHBIE MaTepHUalIbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTE€pHalbl JUIsl AJIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OpPraHMYECKHe U MUHEpaJIbHbIC y10OpEHUS.

XUMHS ¥ 3/10pOBbE YEJIOBEKA: MpaBUJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzarus MexXnpeIMETHBIX CBS3eH MPU W3YUSHUU OO0Iel U HEOPraHUYEeCKOW XUMUU
B 11 Kkimacce OCyHIECTBIISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TaK ¥ TOHATHH, SIBJISIOIMIUXCS CHCTEMHBIMHU JIJI51 OTICJIBHBIX TPEMETOB €CTECTBEHHO-
Hay4HOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4dHBIA (DakT, TUMOTE3a, 3aKOH, TEOpPHUS,
aHaJINW3, CHUHTE3, KijacCUPUKanus, MEpUOJUYHOCTh, HAOIIOAEHHE, DKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®u3nka: MaTepusi, SHEPIus, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
pPaZro0aKTUBHOCTh, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus:  XMMHYECKass  MPOMBIIUIEHHOCTb,  METAJUTYprusi, IMPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, nuIieBas
MPOMBINIICHHOCTh, (hapMareBTHUECKass MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX
MpenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB, JIEKTPOHHAS POMBIILIEHHOCTD,
HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COQO ycranaBnmuBaeT TpeOOBAHUS K pE3yJIbTaTaM OCBOCHHS OOYUYAIOUTUMUCS
POrpaMM CpeHETO 00IIero 00pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOW [UIsi pa3palOOTKH IUIAHUPYEMBIX DPE3YJIbTATOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBHH C CHCTEMHO-IESTEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE JTHYHOCTHBIX
pE3yJIbTaTOB OCBOECHMSI IpeAMeTa «XHMHS» Ha YPOBHE CpEIHEro oOiiero oOpa3zoBaHUs
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HaHHE O00YYaIOUIMMUCS POCCUNUCKON TPaskJaHCKON WASHTHUYHOCTU — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTU M CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAIMU K 00yUEHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUHN JIMYHOCTU HA OCHOBE KITFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CITIOCOOHOCTH OOYYaIOLINXCSl PyKOBOACTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, MPHUCYIIUMHU LEJIOCTHOW CHUCTEME XHWMHUYECKOTrO
oOpa3zoBaHus;

HAJIMYUE TPAaBOCO3HAHMS SKOJOTHYECKOW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH )KU3HCHHBIC TUIAHBI.

JImdHOCTHBIE PE3yabTaThl OCBOCHHS TNpEAMETa «XUMUS» JIOCTHTAIOTCS B CIUHCTBE
yueOHOM ¥ BOCIUTATENBHON JESITENbHOCTH B COOTBETCTBHM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCUHUCKOTO
TPaKJIAaHCKOTO OOIIEeCTBa, MPUHATHIMA B OOIIECTBE HOpPMAMH M TpaBWJIAMU TTOBEICHUS,
CIIOCOOCTBYIOLIMMH ITPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JImaHOCTHBIE pe3yNbTaThl OCBOSHHS MTpeIMeTa « XUMHUS» OTPaXKaroT chopMHUPOBAHHOCTD
OTBITa TIO3HABATEIHFHON W TMPAKTHYECKON JEATETBHOCTH OOYYaIOIIUXCS IO peaTu3aiiu
MPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUA 00YUYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS
K 3aKOHY W ITPaBOTIOPSIIKY;

MIPEJICTABICHUS] O COIMAIBHBIX HOPMax M TpPaBHJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH TPU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEIICHWH YYeOHBIX H TI03HABATCNBHBIX 3a/ad, BBINIOJHEHUH XHUMHUYCCKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H apTyMEHTBI
IPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YUEOHOU IESATEINHHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAYYHOMY HACJIEIUIO OTEUYECTBEHHOU
XUMUH;



YBa)XEHUsI K IMPOIIecCy TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUSI HAYKH €CTh Pe3yNbTaT JIUTEIbHBIX HAOII0ACHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpeca M II03HABATEJIbHBIX MOTHBOB B IOJIYYEHUM M IOCIEIYIOLIEM aHalu3e
MH(GOpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBSI3aHHBIE C XUMHYECKUMH SIBJICHHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IMOBEACHUE W MOCTYIKH CBOMX TOBApUUIEH C IMO3ULMUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAHHUS LIEHHOCTEH 310poBOro M Oe3omacHOro oOpa3a XHU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpaleHUs] C BEIIeCTBAMU B OBITY, TOBCEIHEBHOMN
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

NOHMMAHUSA LEHHOCTU MPaBUJ WHIUBUAYAIbHOIO M KOJUIEKTUBHOTO O€30IacHOI0
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEICTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOIEHUS aIKOTOJI,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIEI0BATEIbCKON JESITENIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PELICHUM MPAKTUYECKUX 3a7ad COLUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccuil pa3IuyHoro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXCHHUs K TPYLY, JIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJMBHIYaJbHOM TpaeKTOpUHU 0Opa3oBaHUs,
Oynyuieil nmpodeccun U peanuszai COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

9KOJIOTHMYECKH  11eJecOo00pa3HOro  OTHOIIEHUS K  MpUpOAE, KaK HCTOYHHUKY
CyILIECTBOBAaHUS KU3HU Ha 3eMIIE;

NOHMMaHMUS  TJ00aJBbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM,  BIMSHUSA
HPKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMAIBHON CPELIBL;

OCO3HAHUA HEOOXOAUMOCTH UCIOJIb30BAaHUS JOCTHKEHUM XHMHUU JUIsI pPELICHUS
BOIIPOCOB PaIMOHAIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS ACHCTBUMN, IPUHOCAILUX BpPEA OKpYXkKarolled MpUpOIHOH cpene,
YMEHUS TPOrHO3UPOBATh HEOIAroNPHUATHBIE 9KOJIOIMYECKHE MTOCIEACTBUS MPEANPHHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl Pa3BUTOIO SKOJOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYIbTYpbI, OIbITa
JEATEIIBHOCTH  3KOJIOTUYECKONW HAIPABJIEHHOCTH, YMEHMsI PpYKOBOJCTBOBATbCS MMM B
MIO3HABATEIbHOM, KOMMYHHKATHBHOM M COLIMAIBHOM MpakTHKE, CHOCOOHOCTH M YMEHHUS
AKTHBHO MPOTUBOCTOSTH MICOJIOTHN XeMopoOun;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHMMAaHUA cleUM(UKN XMMUU KaK Haykd, OCO3HaHusl e€ poiu B (popMHUpOBaHUU
palMoOHaIbHOIO HAYYHOT'O  MBIIUICHUS, CO3JaHUM LEJIOCTHOTO NpEACTaBICHUS 00
OKPY’KaIOIIEeM MHpPE KakK O €IWHCTBE MNPUPOJLI U YEJIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEIIeHUH POOIIeM COXPaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CcO000I 3HAUMMOCTH XUMHUH JUIsl COBPEMEHHOM IMBWIIM3AIMU: B €8
TYMaHHUCTUYECKOW HAMpaBIEHHOCTU M Ba)KHOM POJIM B CO3JaHMM HOBOW 0a3bl MaTepHUaIbHOM
KYJIBTYPBI, PEIICHUH TTI00aTBHBIX TPOOJIEM YCTOWYUBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKOM, MUIICBOW M OKOJIOTHYECKOH O€30IacHOCTH, B PAa3BUTHH MEIUIIMHBI,
o0ecreyeHny yCJIOBHM YCIEUIHOTO TPyJa U IKOJOTHYECKH KOMGOPTHOW KHU3HU KaKIOro
YrieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHMS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH UCIIOIB30BATh ITOJTy9aeMbIe 3HAHUS JIJIS
aHayM3a ¥ OOBSICHEHHMsI SIBJICHUN OKPYXKAIOUIEr0 MUpPA U MPOUCXOMAAIINX B HEM HU3MEHEHUIA,
yMeHHsI JienaTb 00OCHOBAHHBIE 3aKJIIOYEHHs] Ha OCHOBE HAay4HBIX (DAaKTOB M HMEIOIIUXCS
JTAHHBIX C LEJBI0 MOTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XWMHUYECKHE 3HAHMS JUIS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON AESTEIbHOCTH,

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUM MO XUMHU B COOTBETCTBHHM C KU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B pas3dUYHbIX cdepax mnpodeccuoHaAIbHON
JeSTeTLHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHS y4eOHOTO MpenMera «XUMHUs» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC IJId q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA O6yanOHIHXC${ MCKIUCHUIITIMHAPHEBIC
(MeXTpeaMeTHbIe) OOIIEHAyYHbIE MOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U crenupuKy METOIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepws,
BEIIIECTBO, DHEPrus, SBICHHE, MpOIlecC, CHUCTeMa, HAy4YHBIH (DaKkT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, HCCIICIOBAaHUE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U
ApyrHe);

VHHUBEpCcaldbHble  y4eOHble  JAeiicTBUs  (TMO3HABaTelIbHBIE, KOMMYHHKATHUBHBIC,
perynaTuBHEBIE), obOecrneunBarone (HopMUpoBaHHE (QYHKIIMOHATHHOH TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

CITOCOOHOCTh ~ OOYYArONIMXCS  WCIOJIb30BAaTh  OCBOCHHBIE  MEXKIMCIHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaIbHBIC y4eOHbIE NEWCTBUS B TO3HABATENbHOU U
COLIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU YYEOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:



CaMOCTOSITENILHO (DOPMYJIUPOBaTh M aKTyaJU3UpOBaTh IMpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEAEATh LeU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUM UX JIOCTH)KEHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LIEJISIMU;

UCIMOJIb30BaTh IPU OCBOCHUHU 3HAHMHM NMPUEMBI JIOTMYECKOIO MBILIUIEHUS — BBIIEIATH
XapaKkTepHble NPU3HAKM TOHATUM M yCTAHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpPATh OCHOBaHMA U KPUTEPUM JUISI KJIACCU(PHUKALMM BEUIECTB U XMMHUYECKHX
peaKIuii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTUYECKUE pacCyXkIeHUA (MHAYKTUBHBIE, IEIAYKTUBHBIE, IO AHAJIOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUCHMS;

IPUMEHSTH B IPOLIECCE [TO3HAHUS, UCII0JIb3yEMbIE B XUMHH CUMBOJINYECKUE (3HAKOBBIE)
MOJIEJH, IMpeoOpa3oBbIBATh MOJIEIbHBIE MPEACTaBICHUS — XMMHYECKUH 3HaK (CHMBOJI)
3JIEMEHTa, XUMUYecKas (opMyIia, ypaBHEHUE XUMHUECKON PeaklUu — IPU PELICHUN Y4eOHbIX
IIO3HABATENBHBIX U MPAKTUYECKUX 3aJau, IPUMEHITh Ha3BaHHbIE MOJEIIbHbIC IPEACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUI;

dopMynupoBaTh L€ M 3aJaud HUCCIEI0BaHMs, HCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYITHPOBAHHBIC BOIIPOCH B KAUECTBE HHCTPYMEHTA MTO3HAHUS M OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO POBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJIETh HABBIKAMHM CaMOCTOSITEJIBHOIO IUIAHUPOBAHMUS U MPOBEACHUS YYEHMUYECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HA0JII0JaTh 3@ X0/10M MPOIIecca, CaMOCTOSITEIbHO
MPOrHO3UPOBATh €ro pe3ysbTar, (OpMyIUpOBaTh OO0OOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH  PE3yJIbTaTOB  HCCJIENOBAaHUS, COCTABIATH OOOCHOBAaHHBIM OTUET O
IpojieJaHHOM paborTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeI0BaTeNbCKOM M MPOEKTHOH JAeATeNbHOCTH,
MPOSBIATE CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pPELICHUS
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCS B pPa3IMYHBIX HCTOYHMKAX HMHPOpPMALUHU (HAYyYHO-TIOMYJspHas
JuTepaTypa XHMMHMYECKOTO COJEepKaHus, CIpaBOYHbIe MOcoOMs, pecypchl VHTepHeTa),
aHAIM3UPOBATh HMH(OPMALIMIO Pa3IMYHBIX BHUAOB U (GOPM MPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(dbopMynHpoBaTh 3ampochl U MPUMEHSATh PA3IUYHBIE METOJbl MpPHU IMOHCKE M 0TOOpe
nHpopmaIu, He0OX0MMOM ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPENeIEHHOTO THTIA;

NpUOOpPETaTh OMBIT UCHOIb30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (OpMY TMpencTaBleHUs WHopMaluu
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAYYHbIN $3BIK B KayecTBE CpEJICTBAa MpU paboTe C XUMHYECKOH
uHpopMaLKel: NPUMEHATh MeXNpeaAMeTHble ((u3nyeckrne W MaTeMaTh4yecKue) 3HaKu W
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKNE CPEICTBA HATIIATHOCTH.



OnJaieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOW TEMbI B X0/I€ IUAJIOTa H/UITH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM TPEAJIOKECHUS OTHOCHTEIBHO BBITOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

BBICTYIIATh C Mpe3eHTalUel Pe3ynbTaToB 103HABATEIbHON JESATEIbHOCTH, OTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHMKAaMHU IIPU BBINOJIHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIECIOBAHUIO CBOMCTB HM3y4aeMbIX BEUIECTB,
peanu3anuy y4eOHOro IpoeKkTa U (OpMYyJIMPOBaTh BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMH.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYILIECTBIISITh CBOKO IT03HABATEIBHYIO AESTEIBHOCTD,
omnpenenss e€ Lenu U 3aJa4d, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
IpeularaéMblii aIrOpUTM JEMCTBUI IPU BBIMOJIHEHUH YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3(h(HeKTUBHBIN CITOCOO MX PEIICHUS C YIETOM MOTyYSHHsI HOBBIX 3HAHUN
0 BELLECTBAX U XMMHUYECKHUX PEAKLMSIX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOEH [JEATEIbHOCTM HAa OCHOBE CaMOaHaIuW3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOHW COCTaBJISIONIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHUpPA, POJIM XUMHUHU B MO3HAHUU SBJIEHUH MPUPOAbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYIbTYPhl JHYHOCTH, €€ (YHKIIMOHATHHOW T'PaMOTHOCTH, HEOOXOAUMOM s
pelleHrs] TMPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEaE;

BJIAJICHUE CUCTEMOW XMUMHUYECKUX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOIOJIATAOUIUE
MOHATUS (XMMHMYECKHUH DIEMEHT, aTOM, OJJIEKTpOHHas 000J04YKa aToMa, MOJeKya,
BaJICHTHOCTh, JJIEKTPOOTPHUIATENILHOCTh, XHUMHUYEcKas CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTass M COKpali€HHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIA OO0BEM, YTIEpOIHBIN
CKelleT, (PyHKIMOHAIbHAS TPYINa, paaudKall, U30MEpHsi, U30MEpPbI, TOMOJOTHUUYECKHI PsiI,
TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEpKAIIUE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BLICOKOMOJIEKYIISIPHBIE COSAMHEHHUSI ); TEOPUU U 3aKOHBI (TEOPHS CTPOSHUS
opranuueckux BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOIIMYECKHAHN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HaHUWA, JICKAIIUC B
OCHOBE MOHMMAaHMSI MPUIMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SBICHUH, (PAKTOIOTUUECKUE
CBEJICHMsI O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U O€30MacHOM HCIIOJIIb30BAHUU Ba)KHEUIIINX
OpTraHU4YC€CKUX BCIICCTB B 6I)ITy n HpaKTquCKOfI JCATCIIBHOCTH YCJIOBCKA,

cOpPMUPOBAHHOCTh ~ YMEHHMM  BBISBIATH  XapaKTEepHbIE  TNPU3HAKK  TOHSITHI,
yCTaHaBIMBATh UX B3aMMOCBS3b, MCIHOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU ONMHCAHUHU
COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTraHMYECKUX COSAMHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XUMHNYCCKYIO CUMBOJIMKY IJId COCTABJICHUA
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOM) (GopMysT OpraHUuYECKUX



BEIIIECTB U YPaBHEHUN XUMHUECKUX PEAKLUH, N3rOTaBINBAaTh MOAEIN MOJIEKYJ OpraHUYECKHX
BEIIECTB JUISl WJUTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

cOPMHPOBAHHOCTh ~ YMEHUH  yCTaHABIWBATh  NPHHAUICKHOCTh  HM3YYEHHBIX
OpPraHMYECKHUX BEUIECTB 10 MX COCTaBy M CTPOEHHIO K ONpElelNEHHOMY Kiaccy/rpyIie
COEMHEHUN (yraeBonopopl, KHUCIIOPOA u a30TcojiepKalue COEMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMsI), JlaBaTh WM Ha3BaHHUS [0 CHCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takxke TNpUBOAUTH TPUBUAIBHBIE HAa3BaHUSA OTACIBHBIX
OpPraHMYECKUX BELIECTB (ITHJICH, MPOMWJICH, alleTHUIIEH, STHIEHIIMKOIb, TIMLEPHH, (EeHOI,
(bopmanbaerus, aueTanbAerul, MypaBbuHasi KUCI0Ta, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, eJUTI0I103a, TIUIMH);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BUIBl XMMHYECKONH CBA3H B OPraHUYECKHUX
COEMHEHUAX (OJJMHAPHbIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTb YMEHHUS MIPUMEHATH MOJI0KEHUS TEOPUU CTPOSHUS OPraHUYECKHX
BemecTB A. M. BytnepoBa /yisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUN XapakTepu30BaTh COCTaB, CTPOCHUE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA THUIMHMYHBIX IPEICTABUTENEH pPA3JIUYHBIX KJIACCOB OPraHMYECKHX
BelecTB (METaH, 3TaH, ITHJICH, MPOIWJICH, alleTWiieH, Oyraawen-1,3, metmnOyraauen-1,3,
OCH30J1, METAHOII, 3TAHOJ, YTHJICHIJIUKOJb, TIUIEPHH, (EHOM, alleTalbIeru]], MypaBbUHAs U
YKCYCHasl ~ KHMCJOTBI, IJIIOKO3a, KpaxMasl, LEeJUII0J03a, AaMHUHOYKCYCHas  KHCIIOTa),
WIIIOCTPUPOBATh TE€HETUYECKYK CBSA3b MEXKJIy HHUMHU YPaBHEHUSMH COOTBETCTBYIOLIMX
XUMHYECKHX PEAKIUH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (HhOpMYyIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKHU YTIIEBOJIOPOJHOTO CHIPhS
(He(Th, MPUPOJHBIN Ta3, yroib), cHOCOOBl UX MepepabOTKM M MPAKTUYECKOe MPUMEHEHHE
IPOAYKTOB EpepadOTKHU;

c(OPMHUPOBAHHOCTh YMEHUI IMPOBOJWTH BBIYUCICHUS O XWUMHUYECKHM YPaBHEHHUSIM
(Maccel, 00BEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA HIIM MPOAYKTA PEAKIMH 10 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHUN BJIaJeTh CHCTEMOM 3HAaHUM 00 OCHOBHBIX MeETOJax
HAYYHOTO MTO3HAHMUS, UCTIOIh3yEMBIX B XUMUH MTPH H3yYCHNUH BEIIECTB M XHMUYECKUX SBIICHUN
(HaOnrofieHue, W3MEpEHue, SKCIEPUMEHT, MOJEIUPOBAHME), HCIIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS [UId NPUHATHS pELIeHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTHh YMEHUH COOTIOIATh MPABHJIA TIOJIb30BAHUS XUMHYECKOM MTOCYI0H 1
1ab0paTOPHBIM 000PYJOBaHUEM, a TAKXKe MpaBuiIa 0OpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHSIMHU IO BBITOJIHEHUIO JJAOOPATOPHBIX XUMUUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATHh M BBINOJHATH XMMHYECKHH SKCIIEPUMEHT
(IpeBpaIIeHus] OPraHMYECKUX BEIIECTB IPU HArPEBAaHHH, TIOJTYICHUE STUIICHA U U3YUEHHE ero
CBOWCTB, KAaueCTBEHHBIC pEAKIMU OpPTraHWYECKMX BEIIECTB, JCHATypamus OEIKOB MpH
HarpeBaHUU, IBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C IPABUIIAMHU TEXHUKH 0€30I1aCHOCTH
npu 0OpaIlleHNH C BEIIeCTBAMH U JJAOOPaTOPHBIM 000PYAOBAaHUEM, MPEACTABIATh PE3YIbTaThl
XMMHYECKOTO JKCTIEpUMEHTa B (popMe 3amuch ypaBHEHHWH COOTBETCTBYIOUIMX pEaKIUi U
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHAJIM3HPOBATH XMMUYECKYI0 MH(DOPMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeaCTBa MaccoBOi nHpopmanuu, IHTepHET U Apyrux);



c(hOpMUPOBAHHOCTh YMEHHH COOJIOATh MpaBUiia SKOJOTUYECKH IIeJIeCO00pPa3HOTro
NOBEJICHUS B OBITY M TPYAOBOH [EATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0POBBS U
OKpYXKarollel MPUPOAHON CpeJibl, 0CO3HABATh ONACHOCTH BO3/EHUCTBUS HA KUBbIE OPraHU3MbI
onpeeNéHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cMbica nokaszarens [IJIK, moscuate Ha
pUMepax CrocoObl YMEHBIIECHUS U MIPEIOTBPALICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M
4eJI0BEKa;

JUIs 00YYaroImuXcs C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE NIPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJETbIX M CIa0O0BUISAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh peibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOm@ass M HeopraHUYecKas XHUMHS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJICTABICHUI: O XMMHUYECKOH COCTaBISIOLICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHWUU SIBICHUU MPUPOIBI, B POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JTHYHOCTH, €€ (YHKIIMOHAIHHOW T'PaMOTHOCTH, HEOOXOJUMOU st
pelieHus MPAaKTHYECKUX 3a7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHWUM, KOTOpas BKIIKOYAET: OCHOBOIIOJArarolline
MOHATHUS (XUMUYECKUIN IIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJICKYJIa, MOJb, MOJIAPHBIA OO0BEM, BaJICHTHOCTH, JJICKTPOOTPHIIATEIHLHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHYECKas CBs3b (KOBaJiCHTHas, WOHHAs, MeETaJUIMuecKas, BOJOPOIHA),
KpUCTAJUIMYECKasi pemeETKa, THUIbl XMUMHYECKUX pEaklMid, pacTBOp, dJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, SJICKTPOIUTUYECKAS JTUCCOIMAINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW  peakIMh, XUMHYECKOE pPABHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMS M MPEBPALICHUS YHEPTUU MPU XUMHUYECKUX
peaKkIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMHUHU, MUPOBO33PEHUYECCKHE 3HAHUS,
JeKalue B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakToNoOrnYecKre CBeIEHUs O CBOMCTBAX, COCTABE, MOJTYYSHUH U 0€30MaCHOM HCIIOIh30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON NESTEIBHOCTH YEIIOBEKA;

chOpMUPOBAHHOCTh ~ YMEHWUW  BBISBIATH  XapaKTEpHbIC  MPU3HAKA  TOHSATHH,
YCTaHaBIWBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TOHSTHS MPU OMHMCAHUHT
HEOPTraHWYECKUX BEILECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYIO CUMBOIIUKY JUISI COCTABIICHHS
dbopMysT BEIIECTB W ypaBHEHUN XUMHUYECKHUX PEAKIUNA, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHalbHBIC Ha3BaHUS OTACIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, raméHas U3BeCTb, HEram€Has MU3BECTh, MUThEBask COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHUM OMNPEACNATh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTAaBa, BHUJlI XUMHYECKOW CBS3H
(koBasleHTHAas!, HIOHHAs, METAJITNYECKasi, BOJOPO/IHAS) B COSAMHEHUSAX, THIT KPUCTAJUIMYECKOU
pElIETKM KOHKPETHOTO BeElIeCTBa (aTOMHas, MOJIEKYJsipHAsi, HOHHAs, MeTaJulMdeckKas),
XapakTep Cpelibl B BOJHBIX pacTBOpPaX HEOPTAHMYECKUX COCAUHEHUN;



c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MPUHAIICKHOCTh HEOPTaHHMYECKHUX
BEIIECTB 10 UX COCTABY K OINpPENeIEHHOMY KJIacCy/TpyIIe COeNMHEHUH (TIPOCThIE BEIIEeCTBA —
METaJIJIbl 1 HEMETAJUTBI, OKCH/JIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHMHM paCKpbIBaTh CMBICT THepuogudeckoro 3akoHa JI. U.
MenneneeBa W JIEMOHCTPUPOBATh €ro  CHCTEMATH3UPYIOIIYI0, OOBSICHHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKHUX 3JIeMEeHTOB 1—4 nepuoio [lepnoandeckoit CUCTEMbI XUMUUYECKUX AJIEMEHTOB /.
. MenpenceBa, UCIOIB3YS MOHATHS «S-, P-, U-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUYECKHE
YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKUX JJIEMEHTOB U WX
COEMHEHUH MO NepuojaM u rpymnmnam [lepuoandeckoi cucTeMbl XUMHYECKUX AJIEMEHTOB /1.
W. Menpeneena;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBa HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXIY HEOPTaHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YpaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIUU 10 Pa3TUYHBIM
npu3HaKaM (YUCIy M COCTaBy pEarupyromux BEMIECTB, TEIIOBOMY 3((EKTy peakiuw,
W3MEHEHUIO  CTEMEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH  PEAaKIUU, Yy4aCTHUIO
KaTajau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHHUS pEAKUUHA pPa3IMYHBIX THIIOB,
MOJIHBIE M COKpalICHHBbIC YPAaBHEHMSI PEaKlMii MOHHOTO OOMEHa, yYWTBhIBas YCIOBHUS, MPU
KOTOPBIX 3TH PEAKIIMH UIYT JI0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KadyeCTBEHHBII
COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEUIECTB, pACIO3HABaTh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hopMUPOBAHHOCTH YMEHHI packpsiBaTh CYII{HOCTB OKHCIIUTEIIBHO-
BOCCTAHOBUTENIBHBIX PpEaKUUil MOCPEACTBOM COCTABICHMS 3JIEKTPOHHOIO OajaHca 3THX
peaxLuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKInu
OT pa3NUYHBIX (AKTOPOB; XapaKTEp CMEIICHUS XUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [latensbe);

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaThb XUMHUYECKHE MPOIECCHI, JeKallhe B
OCHOBE MTPOMBIIIICHHOTO MTOTYYSHHUS CEpHOM KUCIIOThI, aMMHaKa, a Takke c(hopMUPOBAaHHOCTH
MIPEACTABICHUH 00 00X HAYYHBIX MPUHIIUIIAX W YKOJOTHYECKUX MPOOIeMax XUMHUECKOTO
MIPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHUH TPOBOJIUTH BBIUUCICHUS C HCIOIH30BAHHEM IOHSITHS
«MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B MPH XUMHYECKUX
peaxusix, Macchl BellecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO W3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TETIOBOTO () (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMS MACCHI BEIIECTB, IPEBPALLECHUS U COXPAHEHHUS DHEPTUH;

c(hopMUPOBAHHOCTHh YMEHUH COOTIOIATh MPABHIIA TIOJIb30BAHUS XUMHYECKOM MTOCY 10 1
1ab0paTOpHBIM 000PYJOBaHHEM, a TAKXKE MpaBUiIa 0OpaIIeHUs C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIIUSMH 10 BHIMIOTHEHHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IJIAHUPOBATh U BBIMOJHATh XMUMHUYECKUN 3KCTIEPUMEHT
(paznmoxeHue MepoKcHUIa BOAOPOJA B MPUCYTCTBUU KaTajlu3aTopa, ONpeAeNICHUE Cpe.bl



pacTBOPOB BEIIECTB C IOMOIILI0 YHHUBEPCAJIBHOI'O HWHIAWKATOpA, BIWAHHUE Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XMMHUYECKOW PEAKIUU, PEAKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIC
peakiuu Ha Cynabpar-, KapOOHAT- M XJIOPUI-aHHOHBI, Ha KATHOH aMMOHWUS, pPEIICHUE
OKCIICPUMEHTAJIBHBIX 3ajJad II0 TEMaM «Metamel» U «HeMeTaJ'IJ'IBI») B COOTBETCTBHHU C
IpaBujIaMH TEXHUKU 0e30IacHOCTH IIpH O6paIHeHI/II/I C BfEuIecTrBaMmu U J'Ia60paTOpHBIM
o0opyoBaHNEM, TPEICTABIATH PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTa B (popMme 3amucu
YpaBHEHHMI COOTBETCTBYIOIIMX pEaKUMid M (OPMYNIHPOBAaTh BBIBOABI HA OCHOBE JTHUX
pE3yIBTATOB;

c(hOpMUPOBAHHOCTh YMEHHIM KPUTHYECKU aHAIM3WPOBATh XMMHUYECKYIO0 WH(OpMaIIIo,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHHMKaluu, VHTEpHET u
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh IpaBHUiia SKOJOTHYECKH IIeJIeCO00pa3HOro
IIOB€ACHUA B 6BITy u prHOBOﬁ JACATCIIbBHOCTH B LCIAX COXPAHCHHA CBOCTO 3A0POBbA H
OKpY>KaroIlel TPUPOJIHON Cpelibl, 0OCO3HABATH OMACHOCTh BO3JCHCTBUS Ha KUBBIC OPraHU3MbI
OmpeIeIEHHBIX BEIIECTB, TOHMUMast cMbIc nokasarens [1/IK, mosicuats Ha mpumepax crocoObl
YMCHBIICHUS U MTPEAOTBPALICHUS UX BPpCAHOI'O BO3,I[€I7ICTBI/I$I Ha OpraHnu3M 4CJI0BCKaA,

JJIs1 O6y‘{aIOHII/IXC}I C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: YMCHUC IIPUMCHATH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYCCKUX HBJI@HI/IfIQ

JUISL CJICTIBIX W CIA0OBUISAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh pelbedHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHsI OPTraHNYECKUX COCAUHEHUN 3
A. M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YrIeBOIOPOABI — aTKaHbI 2
99 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
QTKATUEHBI, aTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB 3 1
U UX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUust
3.1 Cnuptsl. ®enon 3
3. Anpaerunpl. KapOOHOBBIE KUCTTOTHI. - 1
Crnosxubie 3¢upsl
3.3 YrineBoasl 3 1

Hroro mo pasneny 13




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3
' XUMHUYECKHX daementos 1. U.
Menpeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 Mertanbl
2.2 HewmeTamisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

[MPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kontposbubie IIpakTnueckue fllsyqenuﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypest
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o knaccuukanuu
OpPraHMYECKUX BEIIECTB.
3 Homenxknarypa (cucremaruueckas) u 1
TPUBUAJIbHBIE HA3BAaHUSI OPTaHUYECKUX
BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
ITpakTuyeckas padora Ne 1.
8 «[lony4yenue sTHIIEHa U U3yUEHUE €TO 1 1

CBOWCTB»




Anxanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KaydyyKa 1 pEe3UHbI

10

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSI.
AlneTuieH — MpocTenInii
MPEACTaBUTEh AIKUHOB

11

12

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peakiuu

ApeHbl: 6€H30J1 U TOIYOJI.
TokcuuyHOCTH apeHOB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIISKAIINX K Pa3IMYHbIM
KJlaccam

14

[IpupoiHBIE UICTOYHUKHU
YIJIEBOAOPOJOB: MIPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKH

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepadoTKu

16

17

KonTponpHas pabota mo pazaeny
«YTII€BOIOPOABD)

[IpenenbHble OIHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoi. BoropoaHas cBs3b

18

MHOroaromMHble CIIMPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH




19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

20

21

22

Anbnrerunsl: GopMabIeTUA U
aleTanpaerul. AeToH
OAHOOCHOBHBIE NPEETbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCyCHas

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»

23

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KakK MpeaACTaBUTCIIN BbICIINX
KapOOHOBBIX KUCIIOT

24

25

26

Mpbiu1a Kak COJIU BBICIHIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponuns
CJIO’KHBIX 3(pupoB

JKupsr: runponns, NpuMEHEHHE,
OuosIornyecKas poJib KHUPOB

27

VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxuerime npencTaBuTeNun: ri0K03a,
bpykTo3a, caxaposa

28

29

Kpaxman u nemirono3a kak NpupoaHbie
MTOJIMMEPBI

KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuuecKue
COEIMHEHUS»




30 AMMWHEBL: METHIIAMUH U aHUJINH 1
AMHHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpPraHUYECKUE COCTUHEHUS, HX 1
Ouosiornueckoe 3Hauenue. [lenTu bl

39 besku Kak mpupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COCMHEHUS

33 OCHOBHBIE OHATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COCTHHEHHIA
OCHOBHEBIE METOJIBI CHHTE3A

34 BBICOKOMOJICKYJIIPHBIX COCTHHCHH. 1
[TmacT™Macchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalusi aTOMOB

KoaunuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepronnueckuii 3aKOH 1
[Tepuoanueckast cucteMa XUMHUYECKUX
anemenToB JI. 1. MenneneeBa, ux CBA3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COEIMHEHUH 110 IPYIIIaM U IIEPUOIAM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MeHnpeneeBa B pa3BUTUU HAYKU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

BanentHocTs.
DIeKTPOOTpULIaTeIbHOCTh. CTETeHb
OKHcIieHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMISCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKOU U OpraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHHS MACCHI
BELIECTB; 3aKOH COXPaHEHUS U

MMpCBPAICHUA DOHCPIUH IIPU XUMHUYCCKUX

pe€aKnusax

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XMMUYECKOE paBHOBECHE

10

11

12

13

[IpakTuueckast padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiinu HOHHOTO
obmena. ['uaponn3 opraHuyecKux u
HeOpFaHI/I‘IGCKI/IX BCIICCTB

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxmun. [TonsiTHE 00 BrIeKTpONH3E
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKECHHE B
[Tepuoanyeckoil cucTteMe XUMUYECKUX
anemenToB 1. . MenneneeBa u




O0COOCHHOCTH CTpOCHHUS aToMOB. O01ne
¢du3nveckre CBOMCTBA METAIIIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM
PAI HaIIPSKEHUN METaJlIOB
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIH U
UX COEOUHEHUN

18

19

20

21

XuMHYecKre CBOMCTBA IIMHKA, JKejIe3a 1
nX COCINHCHUI

[TpakTueckas paborta Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metamabi»"

Hemeranbl, UX MOI0XKEHUE B
[Tepuomuveckoit cucTeMe XUMUYIECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
dusnyecKkre CBONCTBA HEMETAILIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPhI
1 UX COEeTMHEHUH

23

24

XuMHUecKue cBOiCcTBa a30Ta, pocodpa u
AX COeINHEHUH

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPEMHHUS U UX COCITUHEHUI




25

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U
UX COEOUHEHUN

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o TeMe «Hemeraiiel». Beraucienus 1o
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

28

[TpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemertambi"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisry»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHNYeCKHe OCHOBAHUS

30

AmMoTepHbIE HEOPTaHUYECKHE U
OPraHUYEeCKHUE COCTUHEHUS.
I'eneTnyeckas CBsA3b HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

31

POJ'II) XUMHUU B O6€CH€'—I€HI/II/I
9KOJIOTHYECKOH, SHEPreTHIEeCKON U
MUIIEBON 0€30MacCHOCTH, PA3BUTHHI
MCIOUIIUHBI

32

33

[IpencraBnenust 06 0OMIMX HAYUHBIX
MPUHITUITAX POMBIIUIEHHOTO TIOTYYEeHHUS
BaKHEHIIINX BEIIECTB

Yenosek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHMS U 300pOBbE YEIIOBEKA




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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