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HOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpamMma Mo XUMUU Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs
pazpabotana Ha ocHoBe @enmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit ®enepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHUS
denepanbHOM  00pa3oBaTENbHOW MpOrpaMMmbl cpefaHero obmero o6pazoanusi(DOIL
COOQ), npencraBneHHbIX B DenepabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4deOHOro mnpeaMera «XuUMUS» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit ®enepannu, pean3ylOIIMX OCHOBHbBIC
oOpa3oBareybHbIE TPOrpaMMbl, M OCHOBHBIX TOJIOKeHUM «CTpaTerud pa3BUTHUS
BocriutaHusi B Poccuiickoit ®enepanmu Ha nepuon no 2025 roma» (Pacmopspxkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuUMHSI Ha ypOBHE YIiIyOJNEHHOrO HM3yYEHHs 3aHHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanusi ydamuxcsa 10-11 kmaccoB. M3ydenue mnpenmera,
peanu3yeMoe B YCIOBHSIX AUPPEPEeHIUPOBAHHOTO, MPO(PUILHOr0 0OyYeHHs, MPU3BAHO
obOecrieunTh 0011€00pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO NIl aalTallud UX K OBICTPO MEHSIIOUIMMCS YCIIOBHUSIM KU3HU B
COIIMYME, a TakkKe Jis MPOAODKEHUS OOy4YeHHUs B OpPraHu3alusax MpoQecCHOHATBHOTO
o0Opa3oBaHMsl, B KOTOPBIX XUMHUSI SIBJISETCS OJHOM U3 IPUOPUTETHBIX TUCIUIINH.

B mporpamme 1no XxumMuM HazHaueHHE HpeaMeTa «XUMHUS» IOJydaeT MOApPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM € OCHOBomojararomumu nonoxeausmu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEpPX aHUsA, PE3yJIbTaTOB O0y4YeHUs U TPeOOBaHHM K
YPOBHIO TIOATOTOBKHM BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SBISIIOTCS CIEAYIOIIME
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUH (HYHKITUU:

e UH(pOPMALMOHHO-METOIUYECKAs], pealn3alns KOTOpoil 00ecreunBaeT MoIydeHne

MIPEICTABICHUS O LIENSAX, COAEPKaHUU, OOIIEH cTpaTeruu 00y4YeHusl, BOCIUTAHUS
U pPa3BUTHS OOYYaIOIIUXCA CpEeACTBAMHU NPEIMETa, H3Yy4aeMOro B paMKax
KOHKPETHOTO MTpoQuIs;

e OPraHM3alMOHHO-IUIAHUPYIOLIAsA, KOTOpas MPEeNyCMAaTPUBAET  OIpEIESICHHUE:
INPUHIMIIOB CTPYKTYPUPOBAHUS U TOCIEAOBATEIIBHOCTH H3Yy4YEHUS Y4eOHOro
MaTepHuana, KOJIMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTEPHCTHK; MOIXO0J0B K
(OpMHUPOBAHUIO COEPKATEIBHOW OCHOBBI KOHTPOJIS M OLICHKU 00pa30BaTEIbHBIX
JOCTHKEHUIM 00y4YaroIMXCcsi B paMKax UTOTOBOM arrecTanuu B GopMe €AMHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAaE€T WHBAPUAHTHOE NPEIMETHOE COJEp)KaHHe, O0sA3aTeNbHOE IS
U3YyYEHHUS B paMKaxX OTIENIbHBIX Mpoduiied, mpelycMaTpuBaeT pacrpeaeieHue u
CTPYKTYPUPOBaHME  €ro 10  KjJaccaMm, OCHOBHBIM  COAEPKATEIbHBIM
JUHUSM/pasnienaM Kypca;



e HaéT MpHUMEpPHOE paclpeiesieHne Y4eOHOro BPEMEHH, PEKOMEHIYEeMOTO st
U3Y4YCHUS OTICITBHBIX TEM;

e IMpeUIaraeT NPUMEPHYIO MOCIEA0BATEIBHOCTh U3yUYE€HHsI y4eOHOTrO mMarepuaia ¢
y4€TOM JIOTMKM TOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX
CBSI3EH;

e JaéT METOAMYECKYI0 WHTEPHPETALMIO LENel W 3a1ad M3y4deHus INpeameTa Ha
yIIyOIE€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHMs, COJAEPKATEIbHOW  XapaKTEPUCTHKU  IIAHUPYEMBbIX
pe3yibTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOTrpaMMbl  CpPETHETO
oO1rero o0pazoBanus (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TaAKKE C
y49éTOM OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIBHBIX JCHCTBUN 00YYarOmErocs mo
OCBOCHHIO COJIEpP KaHMs IPEeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMporpaMMe [0 XHUMHH MPETyCMOTpEHa
IPEEeMCTBEHHOCTh ¢ 00y4Ye€HHEeM XMMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpazoBaHus. 3a
npejeiaMyd  yCTAaHOBJIEHHOW MPOrpaMMON MO XUMHUHU 00s3aTelIbHOW (MHBApUAHTHOM )
COCTaBISIIONIEH COAepKaHUsl y4eOHOro mpenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTD
BBIOOpAa €ro BapUAaTUBHOW COCTABIIOIIECH, KOTOpas JOJDKHA OINpENENsIThCs B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUS.

B cootBercTBUM ¢ KoHIENTyanbHbIMU noJoxeHussMu PI'OC COO o HazHaueHHH
npeaMeToB 0a30BOro M YriayOJE€HHOro ypoBHEW B cucteMe auddepeHInpoBaHHOTO
00yueHHUsI Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHUsS XUMHS Ha YpOBHE YriayOJIEHHOTO
U3YYCHHUS HAMpaBlieH HAa peaM3alfio MPEeMCTBEHHOCTH C IMOCJEAYIOUUM 3TaroM
MOJIYYCHHUS] XUMUYECKOTO 00pa30oBaHUs B paMKaX M3yYCHHs CIEIUMaIbHBIX €CTECTBEHHO-
HAyYHBIX W XMMHUYECKHX JIUCIMIUIMH B By3aX W OpraHu3alusix CpeIHEro
npodeCCUOHAIBHOTO 00pa3oBaHusl. B 2Toi CBsA3M H3ydeHHE TMpeaMeTa «XUMUsH»
OpHEHTHUPOBAHO TPEUMYIIECTBEHHO Ha PACIIMPEHHE W YTIIyOJIEHHE TEOPEeTUYECKON |
MPAKTUYECKONH TOATOTOBKM OOYyYaroluxcsi, BBIOPABIIMX OMPEACNEHHBIN  TpoduIb
oOy4yeHHsi, B TOM YHCIE C MEPCHEKTHUBOM TMOCIEAYIOMIET0 MOJIYYCHUS XUMHUYECKOTO
00pa3oBaHus B OpraHu3anusx npodeccuoHaibHOTO 00pa3oBanus. Hapsiay ¢ aTum, B cBeTe
tpeboBannii PI'OC COO kK mnnaHUpyeMbIM pe3yjbTaTaM OCBOEHUs (eneparbHOu
00pa3oBaTeNbHONM MPOrpaMMbl CPEIHEr0 OO0IIero oOpa3oBaHUs H3Yy4YeHUE TNpeaMeTa
«XuMus» OPUEHTUPOBAHO TAKXKE€ HA PEIICHHWE 3a7a4 BOCHUTAHUS U COLUAIBLHOTO
pa3BUTHs OOydarmmxcsa, Ha (HOPMHUPOBAHHE Yy HUX OONICHHTEIICKTYAIbHBIX YMCHHI,
YMEHUM palMOHAIU3AIMU Y4eOHOro TpyJa U OOOOIIEHHBIX CIIOCOOOB JACSATEIHLHOCTH,
UMEIOIINX MEXTUCIMIUIMHAPHBIN, HaIPEAMETHBINA XapaKTep.

CocTraBnsomuMu  TIpeAMeTa «XUMHUS» Ha YPOBHE YIIYOJIEHHOTO U3YYCHUS
SBJITFOTCSL yTyOn€HHbIe Kypchl — «Oprannueckas xumusi» U «O01mas u HeopraHudeckas
xumus». llpu ompeneneHnyn TMOAXOAOB K OTOOpPY W CTPYKTYPHOM OpraHu3aivu



COJZIepKaHUs ITUX KypCOB B ITpOrpaMMme 1o XMMHUHU 3a OCHOBY NPHUHATHI nostoxkeHuss PI'OC
COO o paznnuusax 6a30BOro 1 yriyOJaEéHHOTO ypOBHEH H3yUeHUs peaMeTa.

OcHoBY cojzepxanust KypcoB «Oprannueckast xuMusi» U «OO0111asg 1 HeopraHuyeckas
XUMUSD» COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUNA M YMEHHH, OTHOCAIIUXCA K
0a30BOMY YpOBHIO M3YYEHHS IpeaMeTa. JTa CHCTeMa 3HAHUW MOJIydaeT OIpeaesiEHHOE
TEOPETHUYECKOE JTONOJHEHNE, MMO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00BEM (hakTONOrHUECKOro MaTtepuana. Tak, Ha yriayOJIEHHOM ypOBHE M3YUYCHHS TIpeaMeTa
obecrieueHa BO3MOXXHOCTb 3HAYUTEJIBHOIO YBEJIMYEHUS OOBEMA 3HAHUNA O XMMHUYECKHX
DJIEeMEHTaX M CBOWCTBaX HMX COEJWHEHHM HA OCHOBE pAaCIIUpPEHUs M yriayOJeHus
MPEACTABICHUM O CTPOCHHM BEIIECTBA, XHWMHYECKOM CBSI3M W 3aKOHOMEPHOCTAX
OPOTEKaHUSl pPEAKUUH, pACCMATPUBAEMBIX C TOYKH 3PEHHUS XMMHYECKOW KUHETUKH U
TepMOAVHAMUKH. H3ydeHHne mNepuoauveckoro 3akoHa u lleproanydeckor CHCTEMBI
XUMHUYECKHUX D3JIEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX
IPEJICTaBICHUAX O CTPOCHMM aToMa. XUMHUYECKasl CBSI3b OOBSCHSETCA C TOUKH 3PEHHUS
HPHEPreTUYECKUX HM3MEHEHUM Npu €€ oO0pa30BaHMM M Pa3pyLICHUU, & TaKXKEe C TOUYKHU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. VI3ydeHWe THUIIOB peakuuid JOMOJHSAETCS
(bOopMHpOBaHUEM MPEACTABICHUN 00 SJIEKTPOXUMHUYECKUX MPOLECCaX U AJIEKTPOIU3e
pacIuiaBoB M pacTBOPOB BELIECTB. B Kypce OpraHn4eckod XWMHH IIPH PACCMOTPEHHH
PEaKUMOHHOM CIOCOOHOCTH COEIMHEHUM Yyiensercs ocoboe BHUMaHHUE BOIpocaM 00
ANIEKTPOHHBIX 3P(eKTax, 0 B3aMMHOM BIHMSHUM aTOMOB B MOJIEKYJIAX W MEXaHU3MAaX
peaKuuii.

Oco0oe 3HaueHuEe MMEET TO, YTO Ha COJECpP)KAHUE KYpCOB XHMMHUHU YIIIyOJIEHHOTO
YPOBHSI M3Yy4YeHUs IS KIJIAaCCOB ompenenéHHoro mpodwis (riaBHbIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep JAOMOJHEHHH K 0OIIeH CHCTeMe IMPEAMETHBIX 3HAHUM) OKA3bIBAIOT
BJIUSIHUE CMEXHbIE NMpeaMeThl. Tak, HampuMmep, B COAEP)KaHUM NpeaMeTa ISl KJIacCOB
XUMUKO-(U3MUECKOTro Mpoduis OoNbIIOe 3HAYEHHE OYIyT MMETh 3JIEMEHTHl Y4eOHOro
MaTepuaia rno oduei xumun. [Ipu u3yueHuu npeameTa B JaHHOM cllydyae akLEHT OyAeT
clenaH Ha OOUIHOCTh METOJOB IMO3HAHUS, OOLUIHOCTh 3aKOHOB U TEOPUM B XMUMHHU U B
bu3uKe: aTOMHO-MOJIEKYJIsipHasi TeOopusi (MOJICKYyJisipHasi Teopus B (DU3MKE), 3aKOHBI
COXpaHEHUs1 MAcChl U DHEPTUH, 3aKOHbI TEPMOJUHAMUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUH BEILECTB U JAPYToe.

B TO ke Bpems B colep)kaHUU MpeAMEeTa s KIacCOB XHMMHKO-OMOJIOIHYECKOIro
npoduiis OonbIINi yACNbHBIA Bec OyAeT MMETh OpraHudveckass Xxumus. B atom ciyuae
MPEIOCTABISACTCS BO3MOXKHOCTD ISl 00Jiee OOCTOSITENIBHOIO PACCMOTPEHUSI XUMHUYECKOU
OpraHu3alMi KJIETKH KaK OWOJOTrMYEeCKON CHCTeMBbl, B COCTaB KOTOpPOH BXOJSAT, K
npuUMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMIUABI, OCJKH, YIJIEBOIbI,
HYKJIEUMHOBBIE KHCIOTBI W Jpyrue. [Ipm 3TOM 3HaHHMSA O COCTaBE M CBOMCTBAX
IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYXKAaT OCHOBOWM JUIA
U3YYEeHUS CYIIHOCTH MpoLeccoB (POTOCUHTE3A, IbIXAHMUS], TUILEBAPEHUS.



B nmane hopmupoBaHusi OCHOB HAYyYHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJ/IOB TIO3HAHWSA W OIbITAa MPAKTHYECKOTO MPUMEHEHWS HAyYHBIX 3HAHWN W3y4eHUE
npeaMeTa «XUMHs» Ha YIUIYOJIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEAMETHBIX CBS3SIX C
y4eOHBIMU TIpEIMETaMH, BXOJSIIIMMH B COCTaB MPEIMETHBIX obnacteil «EcTecTBeHHO-
Hay4YHBIC TTPEIMEThI», «MaTemaTtuka u nHhopMaTHKa» 1 «PyCCKU SI3bIK U TUTEpATypay.

[Ipu m3ydyeHnn yuyeOHOTO mpeaMera « XuMus» Ha yriayOJaEHHOM YpOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO WM CpeAHero ooOiero oopa3zoBaHus (Ha 0a30BOM YypOBHE), 3ajaueci
NIEPBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHNE OCHOB HAYKH XMMHH KaK 00JIaCTH
COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYCCKOW JEATETLHOCTH YelIOBeKa W OJHOTO W3
KOMIIOHEHTOB MHPOBOUW KyJbTyphl. PereHuwe 5Toil 3amaun Ha YriayOJIEHHOM YpOBHE
U3yYEHHUS MIpeIMeTa MPEe/IoiaraeT peaqnu3alnio TaKuX 1eieH, Kak:

dbopMupoBaHUE  TPEACTaBICHUI: O  MaTepUATbHOM  €IWHCTBE MM,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUW MPUPOABI, O MECT€ XHUMHHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poyid B 00ECIEYEHUU YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJOTUUECKOM, FHEPTETUUECKON U
MUIIEBOM OE€30MaCHOCTU, B PA3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieyeHun palMOHATILHOTO
MPUPOOIIOIH30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakkKe OHKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;

OCBOCHHME CHUCTEMbI 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHIaMEHTAJIbHBIX MOHSATUN, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU BEIIECTBA HA PAa3HBIX
YPOBHSIX ~—  aQTOMHOM, HOHHO-MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O
TEPMOJMHAMHYECKUX W  KUHETUYECKMX  3aKOHOMEPHOCTSX  MPOTEKaHUs
XUMHUUYECKUX PEAKIUM, 0 XMMUYECKOM PAaBHOBECHHU, PACTBOpax M JUCIEPCHBIX
cUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIIMIIAX XUMHYECKOTO TIPOU3BOJICTBA;
dbopmupoBaHue y OOyYaromMXCs OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMUUYECKUX 3HAHUHN JJIs1 OOBSICHEHUS KIIOUEBBIX WJEH U MpoOsiemM
COBPEMEHHOU XHUMMHH, JIJI1 OOBSICHEHHUSI U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOITUX
€CTECTBEHHO-HAYUHYIO MPUPOJYy; TPAMOTHOTO peIIeHUs] MpoOJieM, CBS3aHHBIX C
XAMHWEN, NPOTHO3UPOBAHMS, aHAIM3a W OLEHKU C MO3ULMUH 3KOJIOTMYECKOU
0€30MacHOCTH TOCJENCTBUM OBITOBOM W TPOU3BOJCTBEHHOW JEATETHLHOCTH
YEJIOBEKA, CBSI3aHHOM C XHMHUYECKHMM IMPOU3BOJICTBOM, MCIOJb30BAHUEM U
nepepadoTKOMN BEIECTB;

yrayOneHre mpecTaBIeHu O HAyYHBIX METOJIaX MO3HAHMS, HEOOXOAUMBIX JIJIS
MpUOOpPETEHUS YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB M OOBSICHEHUS
XUMHUYECKUX SIBICHUWA, UMEIONMX MECTO B TMPUPOJAE, B MPAKTUYECKOU
JESITETbHOCTH ¥ TTIOBCETHEBHOM KU3HMU.



B mnane peanuzanuu nepBOOYEPEIHBIX BOCIUTATENBHBIX W PA3BUBAIOIMIMX (DYHKIMN
LEJIOCTHOM CHCTEMBI CpeHEro 001Iero 00pa3oBaHus MPH U3YUYCHUHU MPEAMETa « XUMUS»
Ha YrIIyOJIEHHOM YpPOBHE OCOOYIO aKTyalbHOCTh MPHUOOpETAIOT Takue LEIH U 3ajau,

KakK:

BOCIIUTaHUE YOEKIEHHOCTU B TMO3HABAEMOCTU SIBJICHUN MPHUPOJIBI, YBAXKECHUS K
MPOIIeCCY TBOPYECTBA B 00JIACTH TEOPETHUUCCKUX U MPUKIATHBIX HCCICIOBAHUHN B
XUMUH, (GOPMHPOBAHWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTUBALIMUA K OOYYEHHIO M MO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CaMOBOCTIMTAaHUIO HA OCHOBE YCBOEHUS 0OIIEYEIOBEYECKHUX IIEHHOCTEH;
pa3BUTHE IIO3HABATEIIbBHBIX WHTEPECOB, HWHTEIUICKTYalIbHBIX W TBOPYECKHUX
CIIoCOOHOCTEHW 00yuaromuxcs, GOpMUPOBAHNE Y HUX CO3HATEIHHOTO OTHOIICHHUS
K caM0OOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEIIHOMN
npoecCHOHaNbHON W OOIIECTBEHHOW  JCSATEIBHOCTH,  OTBETCTBEHHOTO
OTHOIILIEHHS K CBOEMY 37I0POBbIO U TOTPEOHOCTH B 3T0POBOM 00pa3e KU3HU;
dbopMHpOBaHNE YMEHHA M HABBIKOB Pa3yMHOT'O TMPHUPOJIOIOIB30BAHUS, PA3BUTHE
AKOJIOTUYECKON  KYJBTYphl, MPUOOpETEHUE OmbITa OOIECTBEHHO-IOJIE3HON
HKOJIOTUYECKOM eI TeIbHOCTH.

OO111ee YKCII0 YacoB, MPEAYCMOTPEHHBIX IS U3YyUYEHUS XUMHUH Ha YTIIyOJICHHOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctasisier 204 yacos: B 10 kinacce — 102 yvaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).



COAEPXKXAHUE OBYUYEHUA
11 KITIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Paznen 1. Teopernueckne 0CHOBbI XUMMUM.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC UMCIIA. JHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(HUTYypalK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIC KOH(PUTYpaIlMiyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUSl KOBAJIEHTHOM CBS3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCTUHEHUM.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISPHOTO  CTPOCHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMK PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATILHEIC
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEIECH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanusa XUuMHUECKMX pEeaKuid B HEOPraHWYECKOM M OpraHU4eCcKOu
XMMHUHU. 3aKOH COXPaHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUSA



OHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW pEaKIny, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbI€ U TeTepOTeHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl PacTBOPOB C TMOMOINBIO WHIUKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Paznen 2. Heoprannueckasi Xumusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS X aTOMOB. DU3NUECKUe
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd ¥  HEMETaJJlaMH, BOCCTAHOBHUTEJIbHBIE  CBoOMcTBa. ['WapujbL.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. I amoreHoBoAopobl. BaxHeHine KuCIopoacoIepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [ppMeHeHne rajJoreHoB U UX COCAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. Ou3nUecKkue U XUMHUUYECKHUE CBOMCTBA M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoictBa. CepoBomopon, cyiabdumel. Oxcun cepsi(1V), oxcua
cepol(V1). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30THCTas U a30THas
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeHuit. DocdopHbIE
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3amuThl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cructeMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiXx mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCUabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuil. OKCUpl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKene3a
U €ro CILIABOB.

du3nyeCcKne 1 XUMHYECKHE CBOMCTBA MEIH U €€ coenuHeHuid. [lomydyenue u
pUMEHEHUE MEAH U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa ¥ THAPOKCHA ITMHKA, THAPOKCOKOMILIEKCHI ITMHKA. [I[puMeHeHme
[AHKA U €r0 COeANHECHUH.

OKCIEePUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpAICHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHUCIIOPOJIE, H3YyYEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHUE
ICJIOYHBIX ¥ IIETOYHO3EMENIbHBIX METAIIIOB C BOJION (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHUAIIOB), B3aUMOJACHCTBUE IIMHKA M KEJIe3a C PAcTBOpAMU KHUCIOT U
IeJI04eil, KaueCTBEHHbIE PEaKIMi Ha HEOPTraHWYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
W KATHOHBI METAJUIOB, B3aUMOJICMCTBUE THUIIPOKCHUIOB AIIOMUHUS WU IIMHKA C
pacTBOpaMH KHUCIOT M HIEJNOYEH, pelIieHne dKCIEPUMEHTANBHBIX 3a/lay M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaJisl TJIaBHBIX TOATPYID», «MeTautbl TOOOYHBIX MOATPYIID).

Pasznena 3. Xumusd u ’KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsaTue
O Hay4YHbIX MeEToAax IIO3HaHUSI M METOJOJOTHUH HAay4YHOTO HCCIEI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3alii XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CrocoObI TTOTYYEHHMsI BXKHEUINIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYXKAOUIEH CPEAbl U €ro IOCICICTBUA.
Ponb xuMuu B 06eCriedeHIH SHEPTETUUECKON 0€30MacCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIMHBI.

XUMHsI THIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
o0ecreueHu MUIIeBO 0€3011acCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacHOr0 HCIMOJb30BaHU TMPENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIME CTPOUTENbHbIE MaTepualbl (LIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre U MUHEpaIbHbIE YI0OpPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BEIIIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €cCiau OJIHO M3 BEIIECTB JaHO B BHUAE pPACTBOpA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeaMETHBIX  CBA3ed TpU  HM3ydyeHUH OOmend u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIEC MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(PuKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorusi: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboIMU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIAEIEHBI CJICAYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU TOBEICHHUS; HaIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIecce peain3aiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTA TPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOXKAIOIIHUX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATEeIbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrHX BHJIAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUH TI0 XUMMUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOJeM, BIUSHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpene, YMEHHsSI IPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0jeM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOJIh30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHN0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPIus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIne dbopmupoBanue (yHKIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSITUN M YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS UCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 3314l UCCIEAOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX UHopManuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpoOBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAJbHYIO  (GopMy  MpeACTaBICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (OpMYyJibl, aOOpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO UCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIATh CBOK IO3HABATEJIBHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrMoco0 HMX pemeHuss ¢ YYETOM TNOJIYyYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs BKIIIOYAIOT crHeluduyeckue
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3jIMuYHbIX Y4eOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOImias M HeopraHudeckas
XUMUS OTPaKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO



pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJOTUYECKOM, PHEPTeTUYECKOM U MHUIIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO U INPUPOTHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aliisi aTOMHBIX OpOuTaneid, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMYecKas, BOIOPOIHA),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, CTENEHb JHUCCOLMALNY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHUCCOLUALUHU, NEPUOIUYECKUN
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NPU XMMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEACTABICHUS] O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; MPEICTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHMYECKHUX 3aKOHOMEPHOCTIX  HX
NPOTEKaHUsl, 0 XMMUYECKOM pPaBHOBECHM, PACTBOpPAX U JMCIEPCHBIX CUCTEMAX;
(akToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHbIX  OPHUHIMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpPMHPOBAHHOCTh YMEHHSI MCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAs,



MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETkr, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUH MO PA3JIMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BIOMpPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TMOHSTHUA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ H.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKPBhIBaTh CYIIHOCTh: OKHCJIHTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEakUMil  TUAPOIW3a;  PEaKIuil
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS);

cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPTeTHUYECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakiMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEMIEHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIMSTHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIUE B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,



oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€IeCO00Pa3HOCTD
NPUMEHEHUs HEOPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUM NpUpoabl — HAOIIOJCHUE, W3MEPEHHE, MOJCINUPOBAHUE,
IKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ), HCMIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIHHOM UCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMHU U TPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IJIf
0osee 0CO3HAHHOTO TTOHMMAaHUSI MaTepUaIbHOTO EAMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIs BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHLIEHTPALMsD;
MaccChl BEIeCTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaxIuy; 3HAUYEHUS BOJOPOJHOTO MOKA3aTessl PacTBOPOB KUCIOT M IIENIOUed ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEAKIUH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJIYKTa peaKuu; OOBbEMHBIX OTHOUIEHUH
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TOMOIIBIO HWHIMKATOPOB, HW3YYCHHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns» u «Hemeramib») ¢
cOOJII0/IEHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1€JIb  HUCCJIEAOBAHUS, TNPEACTaBISATh B
pa3nuuHOi (opme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTPaBHIIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBHITIOJHEHHIO JTaOOPAaTOPHBIX XMMHYECKUX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESITEIBHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeapl U JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBATh OIACHOCTD



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3JIMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManmu, MHTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
CrpocHue atoMa. [leproandeckuii 3aKoH
1.1 I/ITFI[)e HOIUYECKast CI/II::TelxI/l[a XAMUYECKHX 9 bubmorexa [IOK
' proA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
1. X 1 1
3 HMHACCKHE peaiiii 3 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 H 1 1
eMeTAILIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3pen 3. XuMus u :KuM3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara uugposbie
Tema ypoka Kourpoabnbie IIpakTnueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuoreka [IOK
XUMUYECKUH 31eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMiuaeckux 1 bu6mmoteka [JOK
3JIEMEHTOB (S-, p-, d-, f-a;1eMenHThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 21eKTpOHOB 110 1 bubmuoreka [IOK
aTOMHBIM OpOUTaAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5 BHeMeII-:TOB B OCHOSI){OJIL 1 brbmmorexa LTOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHIECKUX
7 anemenTtoB J[. 1. Menzaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ https://m.eds00.ru/16957¢01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
bu6nunorexa LIOK
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1

HUMHU IIPOCTBIX U CIIOKHBIX BCIICCTB I1O

https://m.edso0.ru/f8468927
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rpynnaM U nepuoaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnr xumnueckoil cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJICHTHOW CBSA3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BasieHTHOCTB U BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edso0o.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKkyasspHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIThI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpeacrapneHue 0 KOJIOUIHBIX bubmorexa HOK
el A https://m.edsoo.ru/da2c70e4
pacTBopax
HctruHHbBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIIIEHHBIE, PACTBOPUMOCTh bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ ncnob30BaHUEM
o bu6nunorexa LIOK
17 HOHATHH '"'MaccoBas JI0JIA

nn

pacTBOpEHHOTO BerecTa", "MoJsIpHas

https://m.edsoo.ru/785e0ab4
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KOHLeHTpauus"

18 Kiaccudukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [{OK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. [lepuoanueckuii

20 3aKoH U [leproanyeckas cucrema bubmmoreka [JOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menpeneesa", "CTpoeHue BEIIeCTBA.

MHoroob6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHMYECKOW U OPraHuYECKON

21 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3HPEKTh XUMHUIECKUX

22 peaxkuui. Te(llz))i\bi[ongquCKHe bubmorexa LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenus mo ypaBHEHUSIM
23 XUMUYECKUX PEaKIUi 1 bubnnorexa LOK
https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCUMOCTH OT Pa3IMYHBIX (HaKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U reTEPOTreHHBIE PEAKIIUU
26 [TpakTrueckas padota Ne 1 mo teme but6mmoreka [IOK
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"BiusiHue pa3nuvHbIX (GaKTOpPOB Ha
CKOpPOCTh XMMHYECKON peakiun"”

https://m.edsoo.ru/lfacaldl

OO6paruMbie 1 HEOOpPATUMBIE PEAKLINH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKCHHE XMMUYECKOTO PAaBHOBECHS
DNEKTPOIUTUYECKAS AUCCOIUAITHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJ'II/I:BI bubmmorexa [JOK
P ' https://m.eds00.ru/5f766bdf
Crenens AuccoMau
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .’ECTBO oB. Bogopo HBIII)>'I bubmmorexa [IOK
A P POB. DOROPOA https://m.eds00.ru/3966ca89
nokazarenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} (I)[fexafo ue B aCTB(I)I ax bubmmorexa [JOK
P . P P https://m.edsoo.ru/09d5adbd
JEKTPOJIUTOB
[TpakTryeckas pabora Ne 3 o Teme
32 "XuMHuecKkue peakiimu B pacTBOpax bubmmorexa [JOK
P B P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxxuenime okucIuTeau u brbmmorexa LIOK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HOHHOTO0) OayaHca https://m.edso00.ru/fh691387
35 DNEeKTPOJIH3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenue 3aa4 pa3inyHBIX THITIOB bubmmorexa LIOK

https://m.edsoo0.ru/5a859d16
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bubnunorexa LIOK

37 Pemenue 3amay pa3aMvHBIX THIIOB
A4 P https://m.edsoo.ru/5afa265d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [{OK

38 n n
1o TeMe "XUMUYECKUe peakiiuu https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o teme bubnuoreka [JOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
[Tosio’keHMEe HEMETAIIIIOB B
[Teproaudeckoii cUCTEeMe XMMHUCCKHUX

40 anemenToB JI. . MenaeneeBa u bubmorexa HOK

T g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nvecKre CBONCTBA HEMETAIIJIOB
AJUTOTPOIHUS HEMETAJUIOB (Ha IPUMEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U brbmmorexa LTOK

v L https://m.edso0.ru/4e223795
XUMHUYECKHUE CBOWCTBA
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS brbmmorexa [JOK
POACOAEPHAT A https://m.edso0.ru/6b3255e6
raJIOTeHOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS
CIOCOOBI OJTYYEHUS TaTOr€HOB. bubmuoreka [IOK

45
[IpuMeHeHne rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI

46 IIpakTruyeckas pabora Ne 4. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"”

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
(du3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030HA

bub6nmoreka [IOK

48 @)

KCHIBL HICPORCHIRT https://m.edso0.ru/5¢8816a0

49 Pemenue 3a7a4 pa3IuyHbIX TUIIOB bubmotexa [JOK

At p https://m.eds00.ru/2b6d8bab
Cepa: HaxO0KJIE€HUE B IPUPOJIE,
50 CH§CO6H HOJIH SHUS ¢I))H3I1)4qic1<ne " bubmmorexa [JOK
YACHI, https://m.edsoo.ru/46afae16
XHMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoaopo, ¢
POBOZOPOIL, CY LU EI https://m.edso0.ru/7¢875999
Kucnaopoaconmep:xaime cCOeTUHESHUS
52 cepul gclcl)6eHHF())cm CBOﬁCTIli cepHoOi bubmorexa [JOK
pHl- p https://m.edso00.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTANIbHBIX 3a7a4 0 TEME bubmorexa [JOK

" P ) f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUsI
A30T: HaX0X/IeHUE B IPUPO/IE,

54 CHocoObI MOMy4YeHUs], PU3NIECKUE U bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHU/IBI
Kucnopoacoaepskaiiue coequHESHHS

55 asora IZ)co6eHIEOCTI/I CBOMCTB a30THOH bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUH. but6mmoreka [IOK
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A3OTHBIE Y10OpEeHHS

https://m.edso0.ru/129f5059

dochop: HAXOKICHHE B IPUPOJIEL,
CTIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHE CBOMCcTBA. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 (bOC(I)f[) c(})) eq)ncg ne kucioTel. Conun bubmorexa LOK

p If prratt ’ https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

60 HKCIEPUMEHTAILHBIX 3a/1a4 10 TEME buGnuorexa [IOK

P https://m.eds00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), oxcn

62 e I([)y;(l\l;)) . (OJI)LHaﬂ KECHOTa u eé bubmmorexa [JOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [IOK

A&P https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 CI'E)OCO6BI oJI CHHI/ISI (bmntr{)efmfe u bubmmorexa LIOK
i L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuawusi(1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7b1

66 [IpuMeHeHne KpeMHUS U €TO bubnuoreka [JOK
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coenunenuil. CTekIo, ero nojay4yeHue,
BHUIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnuorexa [IOK
lad p https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o treMe "Hemeramiasr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubmmoreka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
’ P https://m.edso0.ru/9839c16c¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mue guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIIOB B bubmotexa HOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnmnorexa [JOK
METAJLIIOB https://m.edsoo.ru/42b872e3
74 Pertennie 3agau pa3In4HbIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKUN DA HAOPSHKESHUH
75 MeTaJIJII)OB Oo6mue cnoiolgm H(I))n €HUS bubnuorexa [JOK
- oot yi https://m.eds00.ru/94eb377a
METAJUIOB
OO0uas xapakrepuctuka Metauios 1A-
B P P N but6mmoreka [IOK
76 rpynmsl [lepuoanueckoit cucteMsr

XUMUYECKUX IeMEeHTOB. Harpuii u

https://m.edsoo.ru/e12c26b3
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KaJIMii: oiy4eHue, pusnueckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U X COCTHMHEHHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunorexa LIOK

77
KaJIBIIWI: TIOJTydeHue, GUu3ndecKkue u https://m.edso00.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
78 JKEcTKOoCTh BOJKI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9
79 AnroMuHuUi: nony4yenue, GusndeckKue u bubnuoreka [IOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUAPOKCH/IA aJTFOMHUHUS, bubnmorexa LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmorexa LHOK
" P " https://m.edso0.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO1mas xapakTepucTUKa METaIOB
no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
83 .
[Teproanueckoit CUCTEMbI XUMHUYECKHX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUYECKHE CBOMCTBA
. bubmuorexa [{OK
84 XpOMa U €ro COeAMHEHUH, UX

IIPUMEHEHHE

https://m.edso0.ru/9911bef3
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Baxwnelinme coelMHEHUs Maprasiia.

85 [lepmanranar xanus, ero buGnuorexa [IOK
p ’ https://m.eds00.ru/039d69c8
OKHUCJIUTEIILHEIE CBOIICTBA
dusnueckue U XUMUYCSCKUE CBOMCTBA
86 )Kenesa " ero coenuuennii. [lonyuyenue buGnuorexa [IOK
’ yi https://m.edso00.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
dusnueckre U XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeUHEHNI, X Bubmiorexa OK
8 A ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
88 IIMHKA ¥ €r0 COSIAUHEHUH, UX bu6nunorexa LIOK
npuMeHeHue. ['uaIpoKCOKOMIIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 DKCHEPUMEHTAILHBIX 3a7a4 10 TEME bubnmorexa HOK
" P 8 " https://m.edso00.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYII
90 Pertenuie 3agau pa3iIn4HbIX THIIOB bubmorexa LOK
atp https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATHU3ALIUS
91 M3YYEHHOI'0 MaTepuana o TeMe bubnmorexa IOK
" Y " P https://m.edso00.ru/e91fe975
Mertanibl
92 KonTponbhas pabota no teme bu6muoreka [JOK
"MeTtayier" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
. bubnuotexa [JOK
94 YCTOMYHMBOTO Pa3BUTHS YETIOBEUECTRA.

ITonsatue o HAayYYHBIX MCTOHAxX

https://m.edso0.ru/080fe1f0
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ncCiaca0oBaHus BEIICCTB

HaquLIe IIPUHIHIIBI OpraHru3alnuu

XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK arollel cpeabl U €ro 1 bubnnorexa LHOK
pyRaron peA https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
08 Xumus muiy. Poiib xumum B 1 bubnunoreka LIOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTtBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOHUTENILHBIE U KOHCTPYKIIMOHHEIE 1 bubnmorexa OK
p PyKHl https://m.edso0.ru/61e69003
MaTepuaibl
X¥UMHSA B CEIILCKOM XO3SHUCTBE.
101 Opra"gnyeckue U MUHEPAIbHBIE 1 bubmorexa HOK
p P https://m.edsoo0.ru/fd39587d
ynoopeHus
102 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1 bubnmnorexa LIOK
10 TeEMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriaybnenHoe ooyuenue, 11 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3parenbetBO «lIpocBenieHne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
* 3ayjayHuK 10 XuMuK: 11 Kiacc: mist yuanuxcst 001eo0pa3oBaTeIbHbIX
yupexaennii / H.E. Ky3nenona, A.H. JIEBkun. M3naTenbckuii eHTP

«Benrana-I'pad»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

* bubmmoteka [{OK https://m.edsoo0.ru/30952f9b
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