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[Ipennaraemasi mporpaMMa MO XHMHUHU PAaCKpBIBAeT coepKaHue OoOydeHus
xumun ydaimuxcs 11 kiaccoB 001eo0pa3oBaTeIbHBIX OpraHu3aluii Ha YriayOJieH-
HOM ypoBHe. [Iporpamma cocraBneHa Ha ocHoBe DyHAaMEHTAIBHOTO SApa COAEP-
KaHus 0011ero o0pazoBaHus, TPEOOBAHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00-
pa3oBaTeNIbHOM MPOrpaMMbl CpeTHETO (ITOJTHOTO) 00111eT0 00pa30BaHusl, IPEACTaB-
JeHHbIX B DeiepanbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIIAPTE CpelHe-
ro (IoHOoro) 00I1ero 00pa3oBaHus U MPUMEPHON MTPOTPaMMBbI 110 XUMUU CPETHETO
(mosHOTO) 001IIETO 0Opa30BAHUS.

[Iporpamma pa3paboTaHa B COOTBETCTBMU M HA OCHOBE aBTOPCKON MPOrpaMMBI

Kypca xumuu s 11 knacca obmieoOpa3oBaTenbHbIX yupexaeHuii. Epemun B. B.
Mertoaudeckoe nocooue k yueOnukam B.B. Epemuna, H.E. Ky3pmenko u ap.
«Xumus. Yriyonennsiit ypoenb». 10-11x1./ B.B. Epemun, A.A. JIpo3nos, 1.B.
Bapranosa. — M.: [Ipoda, 2013; — 154, [6] c.

Copnepxanue oOy4eHHs] pealn30BaHO B y4YEOHUKE XMMHH, BBIMYIIEHHOTO H3J1a-
TEJBCTBOM «Jlpoday:

—FEpemun B. B., Ky3smenkoH. E., Ipo3nos A. A., JIlynun B. B. Xumus 11 knacc
(yriyOsieHHbBIN YPOBEHB).

Hacrosmee nocobue peanusyer oduue 1ein cpeaHero (IoJHOro) oodmero oodpa-
30BaHUs, aBTOPCKUE UAEH Pa3BUBAIOIIETO, COBPEMEHHOT0, HAYYHO 00OCHOBAHHOTO
Kypca XUMHUHU, BHYTPU NpEAMETHbIE U MexnpeameTHsle cBsi3u. [locobue mpeny-
cMaTpuBaeT (OPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX ACHCTBUH ydaluxcs, Mo3-
BOJIIET OCYILECTBISATh CUCTEMHO-ACATEIBHOCTHBIN U IIPAKTUKOOPUEHTUPOBAHHBIM
HOJXO/bl B 00y4YEHHUN.

Pabouasi nporpamma npuseaeHa B coorBercTBun ¢ ®OOIL, conepxanne pea-
JIM3yeTCs B MOJTHOM 00beMe, pe3yabTaThl o0ecnieuuBalTcs He Huxke ©OOIL.

Paboyas mporpaMma 1o XMMHHM peaIM3yeTCsl ¢ UCIIOIb30BaHUEM 000pYya0Ba-
HUS JE€TCKOI0 TeXHOIMapKa «IIKOJBbHBIN KBAHTOPUYM», KOTOpBIN MO3-
BOJISIET CO3/1aTh YCJIOBUS:

" IS PACIIUPEHUS COACPIKAHMS IITKOJILHOTO OMOJIOTHYSCKOT0 00pa30BaHUS;

" JUIS TIOBBIIMICHUS ITO3HABATEIbHONW aKTUBHOCTH OOYYAIONIUXCS B €CTECTBCH-
HO-HAY4YHOH 00J1acTH;

" IS Pa3BHTHS JIMYHOCTH peOEHKA B IpoIecce OOyYCHHS XMMHH, €ro CIT0-
coOHOCTEH, (hOPMUPOBAHUS U YAOBJICTBOPECHUS COMMAIBHO 3HAYNMBIX WHTE-
PECOB U MOTPEOHOCTE;

" 711 paboThl ¢ OJAapPEHHBIMU IIKOJbHUKAMU, OPTaHU3AIllMU WX PA3BUTHUS B
Pa3IMYHBIX 00JaCTAX 00pa30BaTEILHOM, TBOPUCCKOM JSATCIHHOCTH.



MatepuanbHo-TeXHUYECKasd 0a3a JeTckoro TexHomnapka «l1IkonapHbI KBaHTO-
pUyM» BKIIIOYAeT B ce0s LudpoBbie 1a00paTOpUu U HAOOPHI KIIACCHUYECKOTro 000-
pylOBaHUs [Jisl MPOBEACHUS XMMHUYECKOro MpakTukyMma. /[aHHoe oOopynoBaHue
IIpEeHA3HAYEeHO JJIs OpraHu3aluu y4eOHOM M HMCCIeA0BaTENbCKON NEATENbHOCTH
IIKOJIBHUKOB HA YPOKaxX XUMMUH :

KOBaJICHTHAs! CBSI3b U CTPOECHHME MOJIEKYJ, CTPOCHHE TBEPJbIX TEJ, TEIJIOBOU 3(-
(eKkT XMMUYEeCKUX peaklMii, 3akoH ['ecca, CKOPOCTh XMMHUYECKOW peakluu, 3aKOH
JNEUCTBYIOIIUX MaccC, 3aBUCMMOCTb CKOPOCTU PEAaKLUU OT TEMIIEpaTypbl, HOHHOE
IIPOU3BEICHUE BOJbI, BOJOPOJAHBIN MMOKa3aTellb, KUCJIOThl U OCHOBAHUA MO Appe-
Huycy, bpéucreny u JIptoucy, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU, OC-
HOBBI KOJIJIOUTHOW XUMUH, IaJIOT€HbI, COCAUHEHUS CEPbl, COCAMHEHUS a30Ta.

OO0mree 4KCIIO YacOB, PEKOMEHIOBAHHBIX ISl M3YUYCHHUS XMMHUHU Ha YIITyOJICHHOM
ypoBHe B 11 kiacce — 102 gaca (3 yaca B Helelto).

COJEPXXAHUE OBYYEHUMA 11 KIIACC

Teopernueckue OCHOBBI XUMUH .

AtoMm. CocTaB aTOMHBIX siAep. XUMHUecKuid aneMeHT. M3otonel. KopryckyisapHo-
BOJIHOBOM Jyaslu3M, JIBOMCTBEHHas NpHUpoJa 3JIeKTpoHa. CTpoeHUE AIEKTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIE 4YMCIA. DHEPreTUUYECKHE YPOBHM U TMOJYPOBHH.
Atomuble opOutanu. Kiaccudukanus XUMHYECKHX 3JIeMeHTOB (s-, p-, d-, f-
aneMeHThl). PacnpeneneHue 3MeKTPOHOB MO aTOMHBIM OpPOUTAIISAM, MIPUHIUI MU-
HUMyMa sHepruu, npuHiun [laymu, npaBuino XyHpaa. DJIeKTpoHHbIE KOHUTYpa-
MM aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXK-
IEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(puryparuu uoHoB. [lonarue o6 sHepruu
MOHU3ALINH, SHEPTUU CPOACTBA K DJIEKTPOHY. DIIEKTPOOTPUIATEIBHOCTb.

ITepuonnueckuit 3akoH u llepuoanyeckas cucremMa XUMUYECKUX dieMeHTOB [[. 1.
MenpeneeBa. CBsi3b MEpUOIUUECKOTrO 3aKOoHA U llepuognyueckoil CUCTEMBbl XUMU-
YECKUX BJIEMEHTOB C COBPEMEHHOUN TEOpHUEl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M 0OO0pa3yeMbIX HMMH TPOCTHIX H
CJIO’KHBIX BEIIIECTB MO TpylIiaM M MepuojaM. 3HauYCHHUE MEPUOJINMYECKOro 3aKOHa
JI.1. Menneneena.

XuMuueckas CcBSI3b. BUIbI XMMUYECKOM CBSI3M: KOBaJICHTHAs, MOHHAs, METalInye-
ckasg. MexaHu3Mbl 0Opa30BaHWs KOBAJICHTHOW CBS3M: OOMEHHBIH M JIOHOPHO-
aKIENITOPHBINA. DHEpPrus U JJuHa CBsI3U. [1oyIsIpHOCTD, HANTPaBJICHHOCTh U HACHIIIA-
€MOCTh KOBAJICHTHOM cBsA3U. KpatHeie cBsA3u. BomopoaHas cBsizb. MexMoOmeKy-
JIApHBIE B3aUMOJICMCTBUS. BaJI€HTHOCTh M BaJ€HTHBIC BO3MOYKHOCTH aTOMOB. ['H-
Opuam3anus aTOMHBIX opOuTaneld. CBA3b JIEKTPOHHON CTPYKTYPBI MOJEKYJ C UX
reOMETPUUECKUM CTPOCHHEM (Ha MPpUMEPE COCAUHECHHUI 3JIEMEHTOB BTOPOIO TMEpH-
onaa). IIpeacraBnenne 0 KOMIIEKCHBIX coeIMHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa3oBatenb, Juranabl. KoopauHamumonHoe uwucio. HoMeHkiatypa
KOMIIJICKCHBIX COCAUHECHMI. 3HaUCHNE KOMIUIEKCHBIX coequHeHuii. [lonstue o xo-
OPJAWHAIMOHHON XUMUH.



BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISPHOTO CTpOEHUs. THIbI KpucTamidye-
CKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

IlonsiTe 0 nucnepcHbIx cucteMax. MctuaHble pactBopshl. IIpeacraBneHue o Koi-
JouJIHbIX pacTtBopax. CrocoObl BbIpaK€HUsI KOHIIEHTPALUU PAacCTBOPOB: MaccoBas
JI0JIsI BEIIECTBA B PACTBOpPE, MOJSpHAs KOHLEHTpauus. HacellieHHbIE U HEHACHI-
LIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudpukanus u HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. TpUBHANBHBIC
Ha3BaHUs OTJIEJIbHBIX MPEJICTaBUTENICH HeopraHmdeckux BemiecTB. Kiaccuduka-
IIUsI XUMUYECKUX PEAKIIUM B HEOPraHUUECKON U OpraHWYeCKOM XUMHUH.

3aKOH COXpaHEHHUSI MACChI BEUIECTB; 3aKOH COXPAHEHMS W MPEBPAILLCHUS YHEPTUU
Opu XUMHYECKUX peakuusax. TemnoBbie 3¢ (exThl XUMHUECKUX peakuui. Tepmo-
XuMuyeckue ypaBHeHHs. CKOpOCTh XMMHMYECKOW peakiuu, €€ 3aBUCUMOCTbh OT
pasznuuHbIX (akTOpoB. ['OMOTreHHbIE U reTeporeHHble peakuuu. Katanus u karanu-
3aTOPBL.

O6paTumble 1 HEOOpAaTUMBIE peakIui. XUMUYECKoe paBHOBecue. KoHcTanTa xu-
MHUYECKOTr0 paBHOBeCHs. DaKTOPbI, BIUSIONIME HA MOJ0KEHUE XUMUYECKOTO PaB-
HOBECHSI: TEMIIEpaTypa, NaBJICHUE U KOHIECHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B pe-
akuu. [Tpuanun Jle [larense.

OnektponuTnyeckas auccouuanus. CuibHble U ciadbie 7eKTposuThl. CTeneHb
nucconuanun. MonHoe npousBeaeHue Bojabl. Cpena BOAHBIX pacTBOPOB: KHUCIIOT-
Has, HeWTpanbHasi, menouHas. Bogopoansiii mokazatens (pH) pactBopa. ['maponus
couieil. Peakiinm moHHOrO 0OMeEHa.

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiiui. CTeneHb OKuUcieHUs. OKUCIUTETb
Y BOCCTaHOBUTENb. [Iponiecchl OKUCIEHUS U BOCCTAHOBJIEHHS. BaxkHeume oKuc-
JUTEIN WM BOCCTAHOBUTEIU. METO/I AJEKTPOHHOTO OaylaHca. DIIEKTPOJIM3 PacTBO-
POB U pacIuiaBOB BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAICHHUIA.

PaznokeHue mepokcuja BOAOPOJAa B MPUCYTCTBUM KaTajau3aTopa, MOJEIH KpH-
CTaJUTMYECKUX PEHIETOK, MPOBEICHUE PEAKIIMH HMOHHOTO OOMEHA, OIpeJesICHUE
Cpeabl PACTBOPOB C MOMOIIBIO MHANKATOPOB, H3YUCHUE BIMSHUS PA3IUIHBIX (DaK-
TOPOB Ha CKOPOCTh XMMHUYECKON PEaKIMK U TMOJO0KEHUE XUMHUYECKOTO PaBHOBE-
CHsl.
[Tomoxxenne HemetaiuioB B Ilepmognyeckorl CHCTEME XMMHUYECKUX 3JIEMEHTOB
JI.I. MeHneneeBa U 0OCOOCHHOCTH CTPOCHHUS MX aToMoB. Du3nWyeckue CBOHCTBA
HEMETAILIOB. AJUIOTPONIHS HEMETAUIOB (Ha IpUMeEpe KUCIIOpoa, cephl, hochopa n
yIJIepoia).



Bonopon. Ilonydenue, pusznueckue u XMMUYECKHE CBOMCTBA: pEaKIMU C MeTal-
JJaMM ¥ HEMETAJIJIAMH, BOCCTAHOBUTENbHBIEC CBOMCTBA. [ mapuasl. ToOIIUBHEIE 3Iie-
MeHThl. ["anorensl. HaxoxaeHue B mpupojie, CrocoObl MoMyueHus, Gu3ndeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBomopoabl. BaxkHeNIINE KHUCIOPOACOAEPKAIIME
COeIMHEHUs TrajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajioreHoB. [IpuMeHeHue ragoreHoB U ux coeauHenuid. Kucnopon, o3on. Jlabopa-
TOPHBIE U TPOMBIIIJIEHHBIE CIIOCOOBI MOJIydeHUs Kuciopoaa. dusnyeckue u Xu-
MHYECKHE CBOMCTBA U MPUMEHEHUE KUCITIOpPOoAa U 030HA. OKCUIbI U IEPOKCUIBI.

Cepa. Haxoxaenue B mpupoje, criocoObl MoydeHus, pu3nueckue u XUMUYECKHE
cBorictBa. CepoBonopon, cynbbuasl. Okeun cepoi(1V), okcun cepwi(VI). CepHu-
CTasi U cepHas KUCJIOThI U UX coh. OCOOEHHOCTH CBOMCTB cepHOM KucHOoThI. [Ipu-
MEHEHHE CEPhI U €€ COCIUHEHUM.

Azot. Haxoxnenue B mpupoze, crocoObl oMydeHusl, ((U3MUecKre U XUMUIECKHE
cBOiicTBa. AMMUaK, HUTpUbL. OKCHIIBI a30Ta. A30THCTasl U a30THAsI KUCIOTHI U UX
comu. OcoOEHHOCTH CBOMCTB a30THOW KUCIOTHL. [IprMeHeHue a3oTa u ero coeau-
HeHmid. A3oTHbIe yanoOpenus. Pocdop. Haxoxaenne B mpupoje, crocoObl Moy-
yeHus1, pusndeckre u xumuieckue coricrBa. ®ochuast u hochun. Oxcuabr Goc-
dopa, bochopHas kuciaora u e€ conu. Meradocdopnas u nupodochopHas KUCIo-
Thl, (hocopuctas u dochopHoBatuctas KuciaoThl. [Ipumenenue gocdopa u ero
coenuHeHu. @ochopHbIe yIOOpeHUSI.

VYrnepol, HaxoxJeHue B mpupojae. AioTponHsie Moaudukanuu. Ouznyeckue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00Opa30BaHHBIX yriieponoM. OKcua yr-
nepona(ll), okcua yriepona(IV), yronsHas kuciaora u €€ coyid. AKTUBUPOBAHHBIN
yrojb, ancopomus. dymiepensl, rpadeH, yriepoaabie HaHOTPYOku. [IpumeneHue
IIPOCTHIX BEIIECTB, 00Opa30BaHHBIX YIJIEPOJIOM, WM €ro coeauHeHui. KpemHwmii.
Haxoxxnenue B mpupoe, cnocoObl moidyueHusi, GU3n4eckue 1 XuMUYeCKue CBOM-
ctBa. Okcnn kpeMuusi(IV), kpeMHUeBasi KUCI0Ta, CUIUKAThl. [I[puMeHeHue Kpem-
HUS U ero coennHeHuil. CTEKIIO, ero noiydeHue, BUAbl cTekia. [lomoxenue me-
TaJu10B B llepuoanueckoit cucreMe XUMUYECKUX DIIEMEHTOB.

Oco0eHHOCTH CTPOCHHS IEKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. Pacmpoctpa-
HEHHE XHMHYCCKHX JJIEMECHTOB-METAJIOB B 3eMHON Kope. OOmme ¢u3ndeckue
cBoiicTBa MeTaiioB. [IpuMmeHenue metamioB B ObITy U TexHuKe. CIIaBbl MeTal-
JIOB. DIIEKTPOXUMHUYECKUHN ANl HANPsDKeHU MeTamioB. O01ue crmocoObl momyye-
HUS METAJJIOB: TUJIPOMETALTYPIHsl, MUPOMETAILTYprus, dJeKkTpoMeTatyprus. [lo-
HSATHE O KOPpo3uHu MeTauioB. CrocoObl 3amuThl OT KOoppo3uu. O01mIast XxapakTepu-
ctuka metamioB [A-rpynnel Ilepuonndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpwuii n xanuii: monydenue, Gu3ndecKre U XUMHIECKHE CBOWCTBA, IPUMECHEHHE
MPOCTBIX BEIIECTB M MX coeAauHeHud. OOmas xapakrepuctuka MetaioB IIA-
rpynnsl [leprondeckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB. MarHuii U KaJIbLIUM:
noytyueHue, pu3nuecKkue U XMMUYECKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEILIECTB
U ux coeuHeHuM. JKECTKOCTH BOABI U CIOCOOBI €€ YCTPAHEHHUS.



AoMuHUi: noslydeHue, (pU3n4ecKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE IPO-
CTOTO BEIIECTBA U €ro coequHEeHn. AM(oTepHbIe CBOWCTBA OKCUAA U THIPOKCUAA
AIIOMUHUS, THIPOKCOKOMIUIEKCHI amtoMuHMs. OOIas XxapakTepUCTUKAa METaJIOB
no6ounsix noAarpynn (b-rpymnm) Ilepuoanveckoil cucTeMbl XUMUYECKUX 3JIEMEH-
TOB. PU3NYECKUE U XMMHUYECKHE CBOMCTBA XpoMa M €ro coequHeHun. OKCHUIbI U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u AUXpOMATHI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonydyeHue u npuMeHenue xpoma. Ousznueckue u Xu-
MHMYECKHE CBOWMCTBA MapraHila U ero COeAUHEeHU. Baxuenmme coequHeHus: Map-
ranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Tlepmanranat kamus,
€ro OKHMCIIMTENIbHbIE CBOMCTBA. DU3NYECKUE U XUMUYECKUE CBOKCTBA JKEJIE€3a U €T0
coenuHeHuid. Okcuapl, ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonyuenue
U IIPUMEHEHHE KeNe3a U €ro criaBoB. U3NYECKHE U XUMUUYECKUE CBOMCTBA MEIU
u e€ coequHennil. [lomyyeHnne u npuMeHeHue Meau U €€ coeaunenui. L{uuk: no-
Jy4yeHue, PU3nYecKue U XuMUYecKrue cBocTBa. AMQOTEpHbIE CBOMCTBA OKCHIA U
TUAPOKCUAA IMHKA, THIPOKCOKOMIUIEKCHl IMHKA. [IpuMeHeHne LIMHKa U €ro co-
eIMHEHUH.

DKCMEepUMEHTAIbHbBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBpAILICHUN
N3yuyenue oOpa3lioB HeMETalIOB, TOpeHHe cephl, (pocdopa, xeneza, MarHus B
KHUCJIOPOJIE, U3YYEHUE KOJUIEKUMU «MeTaulbl U CIUIaBbl», B3aUMOJAECHCTBUE LIe-
JIOYHBIX U IIEJIOYHO3EMEINIbHBIX METAJIOB ¢ BOJION (BO3MOXKHO MCHOJIb30BAHKUE BU-
JleoMaTepuasoB), B3aUMOACHCTBUE IIMHKA U JKeJie3a C PacTBOpaMU KHUCJIOT U IIe-
JI0Y€H, KAYECTBEHHBIE PEaKIMU Ha HEOPraHWYECKUE aHUOHBI, KATHOH BOJAOPOJA U
KaTHOHBI METAJJIOB, B3aUMOJEHCTBUE TMAPOKCUIOB AIIFOMUHMS U IUHKA C PacTBO-
paMU KUCJIOT U ILIEJI0YEH, pelIeHne SKCIEPUMEHTAIbHBIX 3a1a4 1no teMam «l'ano-
re’b», «Cepa u e€ coemuHeHus», «A30T u ¢hochop U UxX coeAUHEHH», «MeTabl
TJIABHBIX TOATPYIID», «MeTamisl MOOOYHBIX MOATPYII». XUMUSA U KU3Hb Poib
XUMHUHU B O0ECMEYEHUH YCTOMYMBOrO pa3BUTHs udenoBedecTBa. [loHATHE O Hayd-
HbIX METOJAaX MO3HAHHUS W METOJIOJIOTUHM HAy4yHOro wuccienoBanus. HayuHble
OPUHIUIIBI OpTaHU3ald XUMHAYECKOTO ITPOU3BO/ICTBA.

[IpompbIlIeHHBIE CITIOCOOBI MOYUYEHHS BaXXHEUIINX BEUIECTB (HA MpUMEpE MPOU3-
BOJICTBA aMMHAaKa, CEPHOM KHCIIOTHI, MeTaHOa). [[poMBbIIITIeHHBIE CITOCOOKI MOITY-
YEHHsI METAJUIOB U CIUIABOB. XMMHYECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPENbl U €ro
nocnencteusa. [Ipobiema mepepabOTKM OTXOMOB M MOOOYHBIX MPOAYKTOB. Poib
XUMHUHU B 00€CIIEYECHUH PHEPreTUiIeckoil 6e3omacHocTu. [IpuHImmb «3enéHoi Xu-
MHU». XUMHS U 300POBBE YETTOBEKA.

JlekapcTBeHHBIE cpeacTBa. [IpaBuiia UCMONb30BaHUS JEKAPCTBEHHBIX MPEIApaToB.
Ponb xumuu B pa3BUTUM MEAMIIMHBI. XUMUS TUIIH: OCHOBHBIE KOMIIOHEHTHI, IMH-
ImeBbIe 100aBkH. Pos XxuMun B oOecriedeHUuH NUIeBor Oe3onacHocTH. KocMeTn-
Jeckre W mapgroMmepHble cpenactBa. beitoBas xumus. [IpaBuima Ge3omacHOro mc-
MOJIB30BAaHMS TpenapaToB OBITOBOM XMMHUHM B TOBCEIHEBHOM XKHU3HU. XUMHS B



CTPOUTENbCTBE: BaXKHEHIIIME CTPOUTEIbHbIE MaTepHaibl (LIEMEHT, O€TOH). XUMHUS
B CEJIbCKOM XO03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE Y00PECHHUS.

COBpeMCHHBIe KOHCTPYKOMOHHBIC MAaTCpHalibl, KPpaCKu, CTCKJIO, KCpaMHUKa. Mare-
pyaJibl JJIA 3JICKTPOHHUKH. HanorexHonorum.

Pacuétnbie 3amaun Pacy€Thl: Macchl BemiecTBa uid 00bEMa ra3oB MO U3BECTHOMY
KOJMYECTBY BEUIECTBA, Macce WM O0BEMY OJHOIO M3 YYAaCTBYIOIIUX B PEAKLIHUH
BEILIECTB, MacChl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJTHO
U3 BEILECTB MMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTa
peaklyy, eciIy OJIHO U3 BEIIECTB JIaHO B BUJE PAacTBOpa C ONpEeAeNEHHON Macco-
BOU J10JIEW PAaCTBOPEHHOIO BEILLIECTBA, MACCOBOM J10JIM U MOJIIPHOW KOHUEHTPALUU
BEIIECTBAa B PacTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUUYECKU BO3-
MO>KHOTO.

Me)I(Hpe}]MeTHBIG CBs3HU
Peanmaum{ MCIKIIPCAMCTHBIX CBsI3eH IIpu MU3y4YCHUU O6IIICﬁ u HeOpFaHI/I‘ICCKOI;'I
xumMun B 11 kmacce OCYHICCTBIICTCA 4YCPC3 HCIIOJIB30BAHHUC KaK O6IIII/IX €CTC-
CTBCHHO-HAYYHbIX HOHHTHﬁ, TaK H HOHSITHﬁ, MPUHATBIX B OTACIIBHBIX ITPCAMETAX
CCTCCTBCHHOHAYYHOI'O TUKJIA.

OO6mue ecTecTBEHHO-HAYUYHBIE TIOHSATHS: SBJICHHWE, HAYYHBIN (paKT, TUIIOTE3a, T€O-
pHs, 3aKOH, aHAJIM3, CUHTE3, KiaccudUKaIus, IepuoIUIHOCTb, HAOIIOIeHUE, 13-
MEpEHHE, IKCIIEPUMEHT, MOJIe)Ib, MOJeTupoBanue. Pu3nkKa: MaTepus, MUKPOMHUD,
MaKpOMHUp, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIbI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, SJHEPTreTUYECKUH ypOBEHbB, BEIIECTBO, TEI0, O0BEM, arperaTHoe COCTO-
SSHUE BEIIECTBA, WMJCANbHBIN ra3, (YU3WYECKUE BEIIMYMHBI, CIMHHIIBI U3MEPCHMUS,
CKOPOCTh, DHEPTHsl, Macca. buosorus: KiaeTka, opraHusmM, 3KocucteMa, ouocdepa,
METa0O0JIM3M, MaKpOW MHKPOAJIEMEHTHI, OCIKU, >KUPBI, YIJICBOIBI, HYKICHHOBBIC
KHUCIJIOTHI, ()€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B IKOCH-
cTeMax.

['eorpadusi: MuHepabl, TOPHBIE TIOPOJBI, MOJE3HBIE HUCKOMAaeMbIe, TOTUIUBO, PE-
CYpCHI.

TexHOonorusa: XuMU4eCcKasi MPOMBIIIICHHOCTh, METAIUTYPIUs, CTPOUTEIIBHBIE MaTe-
pHabl, CENbCKOXO3IMCTBEHHOE MPOU3BOCTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD, (ap-
MAIlEBTHYECKAsA MPOMBIIUICHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX IpEenapaTos,
MMPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTE€pHUAIOB, 3JEKTPOHHAS MPOMBIILIEHHOCTb,
HAaHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHNA JINMYHOCTHBLIE PE-
3YJIbTATDI



B cOOTBETCTBUM C CUCTEMHO-IEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE JTUYHOCT-
HBIX pe3yJbTaTOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CpeIHEro oomero o0-
pa30BaHUs BBIJEICHBI CIEIYIOLUIUE COCTABIISIIOUIUE:

OCO3HAHUE OO0YYaIOIIMMUCA POCCUUCKOM TPa)KJaHCKOW HICHTUYHOCTU, TOTOB-
HOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEAEIICHHUIO;

HaJIM4Kie MOTHBALUU K 00yUYEHUIO;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIMXCs PYKOBOJICTBOBATHCS NMPUHSATHIMU B 00-
IIECTBE MPaBUJIaMHU U HOPMAaMH MOBEICHHUS;

HaJM4YKe MPaBOCO3HAHUS, HIKOJIOTMUYECKON KYJIbTYPBI;

CIIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIEC PE3yJIbTaThl OCBOCHUSI MIPEAMETA « XUMHUSI
OTpaXkatoT C(HOPMHUPOBAHHOCThH OIBITA TMO3HABATEIILHON M TMPAKTUYECKOW Jes-
TENBHOCTU OOYYaIOIIUXCS B MPOLECCE peau3aluu o0pa30BaTEIbHOU JesTeNbHO-
CTU. JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPEIMeTa « XUMHS» OTpakatoT chopMu-
POBAaHHOCTD OTIBITA TTO3HABATEILHON U MPAKTUYECKOU JEATETbHOCTH 00yYarOIInX-
csl B IIpoliecce peanu3anuu o0pa3oBaTeIbHON 1eITeTbHOCTH, B TOM YHCIIE B YACTH:
1) rpaxaaHCKOr0 BOCHHUTAHUS: OCO3HAHUS OOYUYAIOIIMMUCS CBOMX KOHCTHUTYIIH-
OHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY W MIPaBOMOPSIKY; TpeacTaBie-
HUS O COIMAJIBHBIX HOPMax U IMpaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B KOJUICK-
THUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATETbHOCTU MPU CO3JAaHUU y4eO-
HBIX MPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIMOJIHECHUH XHUMU-
YECKUX IKCIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HaMepe-
HUS, JIOTUKY M aprYMEHTBHI APYTHX MPHU aHAIM3€ PAa3IMYHBIX BHJIOB y4eOHOU nes-
TEIBHOCTH;
2) MaTpuOTHYECKOTO BOCIUTAHUA: IIEHHOCTHOTO OTHOIICHUS] K UCTOPUYECKOMY H
HAyYHOMY HACJIEIUI0O OTEYECTBEHHON XUMUU; YBAKEHUS K MPOIIECCY TBOPUYECTBA B
00JIaCTH TEOPUH M MPAKTUYECKOTO MPWIOKEHUS XUMHH, OCO3HAHMSI TOTO, YTO
JAaHHBIE HAyKU €CTh PE3yJIbTaT JIMTEIbHBIX HAaOMIOJCHUHN, KPOMOTIUBBIX JKCIIE-
PUMEHTANBHBIX MOUCKOB, TIOCTOSTHHOTO TPYyJa YY€HBIX M MPAKTUKOB;, MHTEpEca U
MO03HABATEILHBIX MOTUBOB B TIOJYYEHUH U TIOCTEAYIOIIEM aHan3e HHHOPMAIIHH O
NEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUU;
3) IyXOBHO-HPABCTBEHHOT'O BOCHMUTAHHUS: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MOBEACHUS; CTIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBA3aHHBIC C XMMHYECKHUMH SIB-
JEHUAMHU, M TNPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh HA MOpPAJbHO-
HPABCTBEHHbIE HOPMBI U LIECHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U I10-
CTYNKH CBOMX TOBApPHUILEH C MO3UIMII HPABCTBEHHBIX M MPABOBBIX HOPM H C Yué-
TOM OCO3HAHHUSI MOCIIEICTBUI MOCTYMKOB;
4) hopmupoBaHUs KYJIbTYpPHI 37J0POBbsS: MOHUMAHUS [IEHHOCTEH 3I0POBOTO U O€3-
OMMAacHOTO 00pa3za >XKU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHONICHHS K COO-
CTBEHHOMY (PU3MUYECKOMY U MCUXUYECKOMY 3/I0POBBIO; COOJIIOACHUS MpaBui 0e3-
OMacHOTO OOpAIllEeHHs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU, B TPYAOBOM
NEATEeNIbHOCTH; IOHUMAaHUsl LIEHHOCTH MPaBUJI UHAUBUYATbHOTO U KOJIJIEKTHUBHO-
ro 0€30MacHOro MOBEJEHUS B CUTYaLUSIX, YIPOKAIOIMIMX 30POBbIO0 U KU3HU JIIO-



Jiei; OCO3HAaHMS TOCJIECACTBUN W HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) TpyAoBOro BOCHHUTaHUS: KOMMYHUKAaTHBHONW KOMIIETEHTHOCTH B Y4eOHO-
HCCJIEeI0BATEIbCKON JIESITEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U ApY-
TUX BUJIaX JIESITEIBHOCTH; YCTAHOBKM Ha AKTUBHOE YYaCTHUE B PEIICHUM MpaKTHUe-
CKHX 3a/1a4 COLIMAJIbHOM HaNpaBJIE€HHOCTH (B paMKaxX CBOEro Kjacca, IIKOJbl); UH-
Tepeca K IPaKTUYECKOMY M3YUYEHUIO MPOPeccuil pa3IudyHoOro poja, B TOM YKCIe Ha
OCHOBE MPUMEHEHUs PEIMETHBIX 3HAHUN MO XUMUU;, YBOKCHUS K TPYAY, JTIOJISIM
TpyJa U pe3yJibTaTaM TPYAOBOW JESITEIbHOCTH; TOTOBHOCTU K OCO3HAHHOMY BbI-
00py MHIMBUIyalbHOM TpaeKTOpUU 00pa3oBaHus, Oyayuied npodeccuu u peanu-
3aIluu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIO-
COOHOCTEM K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTRA;

6) PKOJIOrMYECKOr0 BOCHHUTAHUS: HSKOJIOTMYECKU LIEIECO00Pa3HOr0 OTHOUIEHUS K
IpPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJie; TOHUMAHUS TJI00asb-
HOT'O XapaKTepa SKOJOTMYECKUX MPOOJIEM, BIUSHUS IKOHOMHUYECKHX IPOIIECCOB
Ha COCTOSIHHE MPUPOTHON M COLIMAIILHON Cpeibl; OCO3HAHMSI HEOOXOJIUMOCTH HC-
MOJIb30BAaHMSI JIOCTMIKEHUW XUMHH JIJIi PEIICHHS BOMPOCOB PAIMOHAILHOTO TPH-
POJIOTIOB30BaHUS; AKTUBHOTO HETNPUSITHUS JCHUCTBUN, MPUHOCSIIINX BPEa OKpYKa-
IOLIEH MPUPOHON Cpejie, YMEHHUS MPOrHO3UPOBATh HEOJArONPUSTHBIE HKOJIOTHYe-
CKHE TIOCJICJICTBUS MPEANPUHUMACMbBIX JTEHCTBUI W MPENOTBpaIaTh UX; HATHUUS
Pa3BUTOTO KOJOTHUYECKOTO MBIIIJICHUS, IKOJOTUUECKON KYJBTYPhI, OMBITA Jes-
TEIBHOCTU KOJIOTUYECKOW HAINpaBIC€HHOCTH, YMEHHUSI PYKOBOJICTBOBAaTHCA WUMH B
MO03HABATEIbHOM, KOMMYHHMKATUBHON M COLIMAIBHON MpaKTHKE, CIIOCOOHOCTH H
YMEHUS aKTUBHO MPOTUBOCTOSTH UICOIOTUH XeMOpoOHH;

7) LEHHOCTH HAy4YHOrO0 NO3HAHMS: MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAyKHd U OOIECTBEHHOW MPAKTUKH; TOHUMAHHUS CIie-
MU(PUKH XUMUU KaK HAyKd, OCO3HAHUsA €€ poiii B (POPMUPOBAHUU PAIMOHATIBHOTO
HAyYHOTO MBINUICHUS, CO3/JaHUH IIETOCTHOTO MPEACTABICHUS 00 OKpYKaIoIIeM
MUpE KaK O €JMHCTBE MPUPObI U YEJIOBEKA, B IO3HAHUU HNPHUPOIHBIX 3aKOHOMEP-
HOCTEW M pEeIIeHUU MPOOJIEeM COXpaHEHUS MPHUPOIHOTO PaBHOBECHS; YOEKIEHHO-
CTH B 0CO0O¥M 3HAYMMOCTH XUMUU JJII COBPEMEHHOM ITMBWIN3AIUU: B €€ TyMaHu-
CTUYECKOW HAIPABIICHHOCTH U BOXXHOU POJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHasb-
HOM KYJIBTYPHI, B PEUICHUU TI00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YETIOBE-
YeCTBa — CHIPHEBOM, SHEPIeTHUYCCKOM, MUIIEBON M AKOJOTHYECKOW 0€30IacHOCTH,
B Pa3BUTHHU MEIAUITMHBI, 00OCCIICYCHUH YCIOBUN YCIIEITHOTO TPY/Aa M YKOJIOTHUYECKU
KOM(OPTHOM KU3HU KaKJOTO 4ieHa OOIIECTBA; €CTEeCTBEHHO-HAYYHONU TPAMOTHO-
CTU: IOHMMAHUS CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HUCIOJIb30BATh MOJy4YaeMble 3HAHUS JJIsl aHalu3a U oObscC-
HEHHUS SIBJICHUM OKPY’KAIOLIEr0 MUpPa U MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS
nenath 0OOCHOBAHHbBIEC 3aKJIIOUEHUS! HA OCHOBE HAay4YHBIX (DAKTOB U MMEIOLIUXCS
JAHHBIX C IEJbI0 MOJYYEHUS] JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSI-
TEJIbHO HUCIOIb30BaTh XMMHUUECKUE 3HAHUS JUIsl PEHICHUs MPOoOJeM B peajbHbIX
KU3HEHHBIX CUTYyallUsX; UHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AEATEIbHO-
CTH; TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U caMooOpa3o-
BaHUIO, K AaKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBUHU C



KU3HCHHBIMU TIOTPEOHOCTSIMH; MHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3IMYHBIX
chepax mpodeccruoHaIbHON AeSTETLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBbI 10 XUMHUU Ha YPOBHE Cpe/l-
Hero o01ero o0pa3oBaHusl BKIIOYAIOT: 3HAYUMBIC ISl (POPMHUPOBAHUS MUPOBO3-
3peHHs] 00YYarIIMXCsl MEKIUCIUIUTMHAPHBIE (MEXIpeaMeTHbIE) 0OIeHayYHbIe
MOHSITHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAyYHOM KApTUHBI MUpa U CIEUUPUKY Me-
TOJIOB TIO3HAHUS, UCTOJb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEPrus, SBJICHHUE, MPOIIECC, CUCTEMa, HAYUHbIN (DaKT, MPUHIINI, TUIOTE3a, 3aK0-
HOMEpPHOCTh, 3aKOH, TEOpHs, UCCIeI0BaHue, HAONIOICHHE, U3MEPEHHE, IKCIIEpPH-
MEHT U JpYyTue); YHUBEpCaJibHbIe y4eOHbIe NEUCTBUS (ITO3HABATEIbHBIC, KOMMY-
HUKATUBHBIE, PETYJISTUBHBIC), oOecneunBawie GhopmMupoBaHue (QyHKIIMOHATb-
HOM TPaMOTHOCTH Y COIMAILHON KOMIIETEHIIUU 00YYarOIINUXCS;

CnocoOHOCTh 00YYarOIIMXCS HCIOJIB30BaTh OCBOSHHBIE MEXKIUCITUIIIMHAPHBIE,
MHUPOBO33PCHUYECKHUE 3HAHUS W yHUBEpCAJIbHbIE y4YeOHBIC JIEHCTBHS B IO3HABa-
TEJIbHOW W COLMAIIbHOU MTPAKTHKE.

MeTaHpe,Z[MGTHBIC PE3YIIBTATBI OTPAXKAIOT OBJIAJCHUC YHUBCPCAJIbHBIMU yLIC6HI>I-
MU IMO3HABATCIIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYJIITUBHBIMHA I[GﬁCTBHiIMH.

[lo3HaBarenbHble YHUBEpCAIbHbIE YueOHbIe NeHCTBUsI ba3oBble Jlornueckue aeu-
CTBUSI: CAMOCTOSITEIBHO (DOPMYITUPOBATh U AKTYaJM3UPOBATH MPOOIEMy, paccMar-
pUBATh €€ BCECTOPOHHE;

ONPENEIATD LN IEITEIIbHOCTH, 3aJ1aBasi HapaMeTpbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCIIOJIB30BATh TP OCBOEHUHU 3HAHHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS: BBIIEIATh
XapaKkTepHbI€ MPU3HAKK MOHATUA M yCTAaHABIMBATh UX B3aUMOCBS3b, HCIIOJIB30-
BaTh COOTBETCTBYIOIINE MOHATUSA JIJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUIA;
BBIOMPAaTh OCHOBAHHS M KPUTEPHUU IJIsl KIacCU(UKAIMKM BEIIECTB U XUMHYECKUX
peaKiuii; yCTaHAaBIMBAaTh MPUUYUHHO-CJIEIACTBEHHbIE CBA3U MEXKAY H3Yy4aeMbIMU
SABJICHUSIMH; CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTHUBHBIE, 1€TYKTUBHBIE, 110
AHAJIOTUH), BBISABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SB-
JeHusX, (GopMyIUpOBaATH BEIBOABI U 3aKIIIOUECHUS;

MPUMEHSTh B IPOLIECCE MO3HAHUS HCIOJb3yeMblE€ B XUMUU CUMBOJUYECKHUE (3HA-
KOBBI€) MOJI€NIA, MPeoOpa3OBbIBATH MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUU
3HaK (CMMBOJI) BJIEMEHTa, XuMUueckas (opMyra, ypaBHEHHUE XUMUYECKOW peak-
LMA — MIPU PELICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj]iad, MpHUMe-
HATHh Ha3BAaHHBIC MOJEJIbHBIC MPEIACTABICHUS ISl BBIABICHUSI XapaKTEPHBIX MpPHU-
3HAKOB U3y4a€MbIX BEIIECTB U XUMUYECKUX PEAKIIUM.



ba3oBbie uccnenoBaTeNnbCKUE IEUCTBUS: BIIAIETh OCHOBAMHU METOJIOB HAYYHOTO
MO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUH;

dbopMyIUpOBaTh IENM U 3aJa4d HCCIEIOBAHUS, UCIOJIb30BATh MOCTABICHHbBIC U
CaMOCTOSITEILHO CPOPMYJIUPOBAHHBIE BOMPOCHl B KaUyeCTBE MHCTPYMEHTA IMO3Ha-
HUS U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 1O TPOBEPKE MPABUIBHOCTU BBICKA-
3bIBAEMBIX CYXKJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIBHOTO IJIAHUPOBAHUS U TMPOBEACHUS YUEHUYE-
CKHMX SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOII0/IaTh 3a XOJI0M IpoIiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POopMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HMCCIEIOBAHUSA, COCTABIISITH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YUYCHHUYECKOW HCCIEAOBATEILCKOW M MPOEKTHOM JeATEIbHO-
CTH, TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIILHOMY IMOUCKY METOJIOB
pelieHns MPakTUHYeCKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOA0B MTO3HAHMUS.
PabGota ¢ undopmarmeii: OpueHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(MOpMa-
Uy (HAy4YHO-TIOMYJISIpHAsl JUTEpaTypa XUMHYECKOTO COACP)KAHHS, CIPaBOYHBIC
nocoOusi, pecypcbl VIHTepHETa), aHATM3UPOBATh WH()OPMALIMIO PA3JIMYHBIX BHUJIOB
U (GopM MpeCcTaBICHUs, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBO-
PEUYUBOCTB;

dbopMyIUpPOBATH 3aNIPOCHl U MPUMEHSITh PA3JIMYHBIC METOJIBI IIPH TTOMCKE U 0TOOpE
uH(opMannK, HEOOXOJAMMOU JJIS BBIMOJHEHHUS YYEOHBIX 3a7a4d OMpPEACIIEHHOTO
TUIIA;

pUOOPETATh OMBIT UCIOJIB30BAHUS MHPOPMALMOHHO-KOMMYHHKATUBHBIX TEXHO-
JIOTUM U pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJbHYIO (OpPMY MpeAcTaBieHUs WHMOpPMAIIU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAaueCTBE CPENICTBA MpHU pabOTe C XUMHUYECKOM
uHpOpMaIIHe: TMPUMEHSATh MEXKIpeAMETHbIE ((pU3MUECKHe U MaTeMaTUYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYpPhl, HOMEHKJIATYPY; UCIIOIL30BaTh 3HA-
KOBO-CHMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

KoMmMmyHUKaTHUBHBIE YHHUBEpCAIbHBIC Y4YEOHBIC NEHCTBHUS: 3aJaBaTh BOIPOCHI IO
CYIIECTBY OOCY>K/JaeMOM TeMBbI B XOJI€ IHAJIOTa W/WIM JTHUCKYCCHH, BBICKA3bIBATH
unen, GopMyIMpoBaTh CBOW IMPEJIOKECHHUS OTHOCHUTEIBHO BBITIOIHEHUS IMPEJIO-
’KCHHOH 3aJ1a4Hu;

BBICTYIIATh C MPE3CHTAIMCH Pe3yIbTaTOB IMO3HABATEIBHOU NESITEIHHOCTH, IOJIY-
YEHHBIX CAMOCTOSITEIIFHO MUIM COBMECTHO CO CBEPCTHHKAMU IIPH BBITOJIHEHUH XH-
MHYECKOTO JKCIIEPUMEHTa, MPAKTUYCCKOW padOTHl 1O HCCICIOBAHHIO CBOMWCTB
M3y4aeMbIX BEIIECTB, peau3alui y4eOHOTro MpoeKTa, U (HOPMYIHPOBATH BHIBOJIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HMCCIICJIOBAaHUN MYTEM COTJIACOBAHUS IO3HIIMKI B
X0J1€ 00CYyX/IeHU 1 OOMEHA MHEHUSIMHU.

PeFYH}ITI/IBHBIe YHUBCPCAJIBHBIC y‘-Ie6HBI€ I[GﬁCTBHH CaMOCTOATCIIbHO INIAaHUPOBATH
N OCYHICCTBJIAATH CBOIO ITIO3HABATCIBbHYIO ACATCIbHOCTDL, OIIPCACIIAA e€ OocJan 1 3a-
Ja4dr, KOHTPOJHUPOBATb M IIO MCPC HGO6XOI{I/IMOCTI/I KOPPCKTHUPOBATh IIpcajiarac-



MBIl QJITOPUTM AEHCTBUI MIPU BBIMOIHEHUU YUE€OHBIX U UCCIIEI0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee 3PpPEKTUBHBIN CIOCOO UX PELIEHUs C YYETOM MOITYUYEHHUS HO-
BBbIX 3HAHUI O BEILIECTBAX U XMMHUYECKUX PEAKIMSIX;

OCYLIECTBIIAATh CAMOKOHTPOJIb JEATENBbHOCTH HAa OCHOBE CaMOAHaIu3a U CaMo-
OLICHKH.

[IpenmeTHbIE pE3YyaBTATHI

ocBoeHHUs Kypca «OO0uias ¥ HeOpraHuyeckas XUMHs OTpaxaroT c(HOpMHpPOBAH-
HOCTb MPEJICTABICHUI: O MaTEPUAIIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSAX U IO-
3HABAEMOCTH SIBJIEHUM NPHUPOJBI, O MECTE M 3HAYEHUU XMMHHM B CUCTEME €CTe-
CTBEHHBIX HayK M €€ poJii B OOECIEYEHUU YCTOMYMBOTO Pa3BUTHS, B PEIICHUU
npo0JIeM HKOJIOrMYECKOM, SJHEPreTUYeCKOW U MUIIEBON 6€30MacCHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3/IaHUM HOBBIX MaTepUajoB, HOBBIX MCTOYHHKOB 3HEPruu, B obec-
NEYCHUH PALMOHAIBLHOTO MPHUPOJONOIL30BaHUs, B (DOPMUPOBAHUM MHUPOBO33pE-
HUSL U OOLIEH KyJbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHO-
[IEHUSI K CBOEMY 3/I0POBBIO U MPUPOJHON CPELIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraro-
M€ TOHATUS — XUMUYECKUN JIEMEHT, aTOM, PO aTOMa, U30TOIbI, SJIEKTPOHHAs
obostouka aToma, s-, p-, d-aTOMHbIE OpOUTAIH, OCHOBHOE M BO30YKAEHHOE COCTO-
SHUSL aToMa, TMOpUIU3aIis aTOMHBIX OpOMTaei, MOH, MOJICKYJia, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKas CBA3b (KOBaJEHTHas,
WOHHAs, METAJUIMYECKAs, BOJIOPOAHASA), KPUCTAIIIMUECKAs] pPEIIE€TKa, XUMHUYECKas
peaKkiusi, pacTBOP, IECKTPOIUTHI, HEITIEKTPOJIUTHI, FIEKTPOJUTHIECKAS AUCCOIIHAA-
1[MsI, CTETIEHb JAUCCOLMAIIMY, BOAOPOHBIA MOKAa3aTeNb, OKUCIUTEIb, BOCCTAHOBH-
T€Jb, TETUIOBOU A(PEKT XUMHUECKON peakIuh, CKOPOCTh XMMHUYECKOW pEeaKIlu,
XUMHYECKOE PAaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHUS IJIECKTPOJUTHYECKON THUCCO-
uranuu, nepuoanyeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUSI MacChl Be-
IIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS DHEPTUHU MPU XUMUUECKUX PEaKIUX,
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX MAacC), 3aKOHOMEPHO-
CTH, CAHMBOJIMYECKUU SI3bIK XUMHUHU, MUPOBO33PECHUECCKUE 3HAHUS, JICIKAIIUE B OCHO-
BE IMTIOHUMAHUSA TPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUM;

COBPEMEHHBIC IMPEJICTABICHHUS O CTPOCHHWHM BELIECTBA HAa AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM Y HaJIMOJIEKYJIIPHOM YPOBHSIX;

MPEJICTABIEHUS] O MEXAHU3MAX XUMUYECKNX PEaKIUi, TEPMOJAUHAMUYECKUX U KHU-
HETHUYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O XUMUYECKOM PaBHOBECHUH, pac-
TBOpAax U JUCHEPCHBIX CUCTEMAX;

(akTONOTHYEeCKHE CBEJACHHS O CBOWCTBAX, COCTABE, NMOJyYCHUH U 0E30MMacCHOM HC-
MOJIb30BAaHUM BOKHEUIINX HEOPTAHMUYECKUX BEIIECTB B OBITY U MPAKTUIECKOU Jie-
ATEJIbHOCTH Y€JI0OBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUUYECKOTO MTPOU3BOICTBA;



c(hOpMUPOBAHHOCTh YMEHHU: BBIABISITh XapaKTepHbIEC MPU3HAKKU TOHSITUM, yCTa-
HaBJIUBATh WX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE TOHSITHUS MPU OIHU-
CaHWU HEOPraHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHS UCIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISl COCTaB-
neHus (popMysl BEHIECTB W YPAaBHEHUN XMUMHUYECKHX PEAKIUM, CHCTEMaTUUYECKYIO
HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX BEIIECTB; CHOPMHU-
POBAaHHOCTb YMEHUS OMPEACNIATh BAJICHTHOCTh U CTEIICHb OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIIMHECHUSX, BUJ XUMHUYECKON CBsA3U (KOBaJICHTHAsi, MOHHAs, Me-
TaJUIMYeCKasi, BOJOPOIHAS), TUIl KPUCTATUTUYECKON PEIIETKH KOHKPETHOIO Bellle-
CTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHJQ
XUMUYECKOW CBSA3W U THUMA KPUCTAIUIMYECKOW peméTku, OOMEHHBINM U JOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUMN: KJIaCCU(PUIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA IO
UX COCTaBY, XUMHYECKHUE PEAKIMH IO Pa3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymoImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTEreHen
OKHCJICHUS 3JIEMEHTOB, OOPAaTUMOCTH, YUACTHIO KaTalu3aTropa u Apyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUU JJIsI KIacCU(DUKAIMKA H3ydae-
MBIX BEIIECTB U XUMUUYECKUX PEaKIINA;

c(hOpMUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICI Tepuoauueckoro 3akoHa JI.1.
MeHneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKITNH;

c(hOpMHPOBAHHOCTh YMEHUI: XapaKTEpPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHX 3JIEMEHTOB IEPBOro—4eTBEPTOro nepuonos llepmonnueckoi
cucteMmbl J[.MI. MeHaeneeBa, UCHONB3yS TOHSATUS «IHEPr€TUYECKUE YPOBHU»,
«IHEPreTUYeCKHe MOAYPOBHUY, «S-, P-, d-aTOMHBIC OpOUTAIN», KOCHOBHOE U BO3-
OYyXIEHHOE YHEPTETUUECKUE COCTOSIHUSL aTOMaY;

OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH 110 TiepuoaaM u rpynmnam I[lepuoanueckou cucremsl .M. Mennenee-
Ba, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIICK-
TPOHHBIX 000JIOYECK;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEepPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBa BEUIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAAaTh CYIIECTBOBAHHE T'€HETH-
YECKOW CBA3U MEXKIYy HEOPraHMYECKHUMU BEUIECTBAMU C MOMOIIBI0 YPaBHEHUM CO-
OTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

chOpPMHPOBAHHOCTh ~ YMEHHUS  PACKPBIBATh  CYIIHOCTh:  OKHCIHUTEIHHO-
BOCCTAaHOBHUTENIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS JJIEKTPOHHOTO OanaHca
ATUX PEeaKIUi; peakuuii MOHHOTO OOMeHa MyTEM COCTAaBJIEHUS UX IMOJHBIX U CO-
KpalllEHHBIX MOHHBIX YPaBHEHUH; peakUui TUJpoJin3a; peakiuil KoMIuiekcooOpa-
30BaHUs (Ha MpUMeEpe TUAPOKCOKOMIUIIEKCOB IIUHKA U AJIIOMUHUS );
c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHHS XUMUYE-
CKHMX peaKkIui ¢ y4ETOM UX DHEPTETHUECKUX XapaKTEPUCTUK, XapaKTEP U3MEHEHUS
CKOPOCTH XMMUYECKOU PEaKIIUH B 3aBUCUMOCTH OT Pa3INYHBIX (PAKTOPOB, a TAKXKe
XapakTep CMEIIECHHUS] XUMUYECKOT0 PaBHOBECHS IMO]I BIMSHUEM BHEUIHUX BO3JIEH-
ctBuii (mpunuun Jle [laTense);



c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMUUYCCKUAC PEAKITUH, JICHKAIIIHIC B
OCHOBE TMPOMBINIJICHHOTO TIOJYYCHUS CEPHOM KUCIIOThI, aMMHUaKa, OOIIie HayJHbIC
MPUHITUIB XUMHUYECKUX MPOU3BOJCTB; IEIeCO00pPa3HOCTh MPUMEHEHHsI Heopra-
HUYECKUX BENMICCTB B MPOMBIIICHHOCTH M B OBITY C TOYKH 3PCHHUS COOTHOIIICHUS
PHUCK-TI0JIB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O METOJAaX HAYYHOTO ITO3HAHUS
SIBJICHUA TIPUPOJBI — HAOJIOJCHHWE, W3MEpEHUE, MOACIUPOBAHUE, DKCIICPUMEHT
(peanbHBIA U MBICJCHHBIN), HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX, yMEHUS MPH-
MEHSATH AT 3HAHUS TPU IKCIICPUMEHTAITHPHOM HCCICAOBAHUH BEIISCTB U I 00b-
SICHCHHSI XUMHUYECKHUX SIBJICHUU, UMEIONUX MECTO B MPUPOJE, MPAKTHICCKON J1esI-
TEIBHOCTH YEJIOBEKA M B TIOBCETHCBHOM JKU3HU;

c(hOpMHPOBAHHOCTh YMCHUS BBISBIISTH B3aUMOCBSI3h XUMUUYCCKUX 3HAHUN C ITOHS-
TUSMU W TIPEJICTABIICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB I OoJiee
OCO3HAHHOT'O TIOHMMAaHHS MaTepPUAIBHOTO EIUHCTBA MHpPA; CHOPMHUPOBAHHOCTH
YMEHUS MPOBOJIUTH PACUETHI: C UCIIOJIb30BAaHUEM TIOHATHHA «MaccoBas J0JIs Belle-
CTBa B PACTBOPE» M «MOJISIPHASI KOHIICHTPALIHS;

Macchl BellecTBa Win 00bEMa raza o M3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 yYaCTBYIONIUX B PEAKIMHM BEHISCTB; TCIUIOBOTO 3(dekTa
peaKIuK; 3HAYCHUS BOJOPOIHOTO MTOKA3aTENIsI PACTBOPOB KHCIIOT U MIEIOYCH C U3-
BECTHOM CTEIICHBIO JUCCOIMAIIVH;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CJIU OJHO U3 MCXO/-
HBIX BEIIECTB JJAHO B BHJIE PACTBOpa C OMpPeNeNEHHON MaccoBOM J10yei pacTBo-
PEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH);

JI0JI BbIXOJa MPOAYKTa PEaKIInH;

00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHUHN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJAUTH XUMH-
YECKUH JKCIEPUMEHT (MIPOBEJCHHE pEeakluii MOHHOTO OOMEHAa, MOJTBEPKICHHE
KauyeCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, OMpPENENIEHHUE CPellbl PacTBO-
POB BEIIECTB C MOMOIIbIO0 UHIUKATOPOB, U3YUCHUE BIUSHUSA PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW peakiiuu, perieHrue SKCIEPUMEHTAIbHBIX 3a7ad 0 Te-
MaM «MeTtamib U «Hemetamel») ¢ cobioieHreM mpaBuil 6€30macHoro ooparie-
HUS C BEIIECTBAaMHU M J1aOOpaTOpHBIM 000pyI0BaHHEM, (DOPMYITHPOBATH 1IETb HC-
CJIEIOBaHUsA, MIPEACTABIATH B PA3IMYHON (OpMe pe3ynbTaThl IKCIIEPUMEHTA, aHa-
JTU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOTIOATh MPaBWIA MOJIH30BAHUS XUMUYECKOHN TO-
Cylloll U 1abopaTOpHBIM O0OPYAOBAHHEM, OOpAIIEHUSI C BEIIECTBAMU B COOTBET-
CTBUU C WHCTPYKIIMSMHU TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIIBITOB,
HKOJIOTHYECKH 1EJIeCO00Pa3HOr0 TOBENCHUS B OBITY M TPYAOBOW JEATEIHHOCTH B
IEJISIX COXPAHEHUSI CBOETO 3JI0POBbBs, OKPYKAIOIIECH MPUPOTHONU CPEIbl U JTIOCTH-
KEHUS €€ YCTOMYMBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCUYECKOTO JCHCTBUS
Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX HEOPTAHNYECKUX BEIIECTB, TOHMUMAs CMBICIT
nokazaress [1JIK;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIICCTBIISITh IIEJICHATIPABICHHBIA TTOUCK XUMUYE-
CKOl mH(pOpMAIMKM B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas W y4eOHO-HaydHas JIUTeE-
paTypa, cpeacTBa MaccoBoi nHpopmaruu, UHTepHET U apyrue), KpUTHISCKN aHa-



JU3UPOBaTh XUMHUYECKYIO0 HMH(OpManuio, nepepadarbiBaTh €€ U UCIOJb30BATH B
COOTBETCTBHH C IMOCTaBICHHOW y4eOHOM 3a1aueil.
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