Pabouas nporpamma yuye0HOro npeamera
«XHUMHUA»
(mpo¢uIbLHBIA YPOBEHB)

MNOSACHUTEJIBHAS 3AIIMCKA

Paboyas mporpamma o XuMuM Ha YpoBHE cpeaHero oomiero oOpa3oBanus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanym», TpeOOBaHUH K pe3yabTaTaM 0CBOCHUS (heaepalbHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpenero  ob6mero  obOpazoBanus(@OIl  COOQO), mnpexacraBneHHbIXx B  DenepanbHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yaeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoit denepannw,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMEI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaButenberBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YYEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAydyHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3ydenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PEepeHIUPOBAHHOTO, TPOQPMIEHOTO OOYYSHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO JUTS QIaNTAIlY MX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HH B COIIYME, a TaKKe
JUIS TIPOJIOJDKEHUSI OOydeHMsI B OpraHu3alusax npodeccnoHaqbHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBISIETCS. OJTHON M3 IPHOPHUTETHBIX AUCITUTUTHH.

B mporpamMe mno XuMuUM Ha3Haue€HUE TMpeAMeTa «XUMHUS» IMOJIydaeT MOJpOOHYI0
WHTEPOPETAMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH IIJICH, COJIEPIKaHMS, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCSA CIIEAYIOUIUE BBITIOJHSEMbIE
MIPOrpaMMOi MO XUMUU (PYHKITUH:

¢ uH()OPMAIIMOHHO-METOAUYECKAs, pealu3alusd KOTOpod oOecrneunBaeT MOIydYeHHe

MIpPEJICTaBJICHUs O LIEJAX, COAEpKaHUM, OOIIel cTpaTeruu OOy4eHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU IPEAMETa, N3y4aeMOT0 B paMKaX KOHKpPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:

NPUHIUIIOB  CTPYKTYPUPOBAHUA M  IOCJIEIOBATEILHOCTH HU3y4eHHUS y4eOHOTO
MaTrepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOJIXOJO0B K
(OpPMHUPOBAHHIO COJIEPHKATEIBHON OCHOBBI KOHTPOJISI M OIICHKHM OOpa30BaTeIbHBIX
JOCTHIKEHHI oOydaromuxcs B paMKaX MTOTOBOM arTectanuu B (QopMme eIHHOTO
roCy/IapCTBEHHOTO 9K3aMeHa [0 XUMUHU.

[Iporpamma fyist yriayOJI€HHOTO U3YUEHUS! XUMUU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJepkKaHHe, 00s3aTeIbHOe I U3yYEeHUS

B paMKax  OTIEJbHBIX  Mmpoduiel, mpexycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro Al U3yUeHHs

OTJICNIBHBIX TEM;
e [peIaraeT NpUMEpPHYIO MOCIIE0BATENBHOCTh U3YUEHHsI yIeOHOTO MaTepualia ¢ y4éTomM
JIOTHKH MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;



e J1aéT METOJAMYECKYI0 MHTEpPIpPETalrI0 LeJde M 3a7ad M3ydyeHUs MpeaMeTa Ha
yrIIyOJNEHHOM YpPOBHE C y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
oOrmiero oO6pa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTeNIbHONW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATEIbHBIX JEHCTBUI OOY4YalOMIEToCsl 10 OCBOCHHUIO COJCpIKaHUS
npeaMera.

[1o BceM Ha3BaHHBIM NO3ULMAM B IpOrpaMMe [0 XMMHUHU IPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHreM XHMMUHU Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus. 3a Mpe/esiaMi yCTaHOBICHHON
IIPOrpaMMOi N0 XMMHH 00s513aTeIbHON (MHBApUAaHTHOW) COCTaBIISAIOUICH colepKaHUsl yd4eOHOTO
npeaMera «XUMHs» 0CTaETcsl BO3MOKHOCTh BbIOOpA €ro BapHaTHBHOM COCTaBIISAIONIEH, KOTOpast
JIOJI’KHA OTIPENIENIATHCA B COOTBETCTBUU C HANIPABJICHUEM KOHKPETHOTO Mpoduis o0ydeHus.

B cootBerctBUM ¢ koHmentyaidbHbIMU moJiokeHusMu DPI'OC COO o HazHAaYCHUH
IpeIMeToB 0a30BOr0 U yriIyOoJEHHOTO YpOBHEH B cucTeMe ¢ GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE CpeAHero o0uiero 0opa3oBaHus XMMHUs Ha ypOBHE YriyOIEHHOTO U3y4EeHUsI HAlIpaBJIeH Ha
pean3aiuio NPeeMCTBEHHOCTH C MOCIEIYIOIIUM 3TarloM MOJy4YeHUsI XMMHYECKOTro 00pa3oBaHus
B paMKax M3y4YeHHsI CIEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XHMHUYECKUX TUCIHIUINH B By3aX U
OpraHM3alusaX cpeaHero npodeccuoHaabHOro oopazoBanus. B 3Toil cBs3u u3yueHue npeamera
«XUMHUS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA PacUIMpEeHUE U yriyOJeHHe TeopeTUYecKo u
MPaKTUYECKON MOATOTOBKH OOy4aroUIMXcs, BHIOPABIINX ONpeAenEéHHbIH npopuiib 00ydyeHus, B
TOM 4YHCII€ C TMEpPCHEeKTHUBOM MOCIEIYIOMEro TMOJYyYeHUs XUMUYECKoro oOpa3oBaHHUS B
opraHu3amusax npodeccuoHaIbHOT0 00pa3oBanus. Hapsimy ¢ atuMm, B cBete TpeboBanuiit ®I'OC
COO k mmaHWpyeMBbIM pe3ylbTaTaM OCBOEHHUs (enepanbHON 00pa3oBaTeNbHONW MPOTPaMMBbI
cpenHero ooOmiero oOpa3oBaHUS U3ydeHHE MpeaMera «XHMHs» OPUEHTUPOBAHO TaKXke Ha
pelIeHre 3aa4 BOCIIUTAHUS U COLMAILHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMHUpOBaHUE Yy HUX
OOIIIEUHTEIUICKTYabHBIX YMEHUN, YMEHUHN pallMOHAIN3AIMN YIeOHOTO Tpyna U 000OIMEHHBIX
CHOCO0O0B JEATENLHOCTH, UMEIONINX MEXAUCUUIUIMHAPHBIN, HAAIIPEIMETHBINA XapaKTep.

CocraBnsromiuMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIiIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnble Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranuueckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATHI nojokeHus ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy conepxanusi KypcoB «Opranuueckas XxuMus» U «OOmas u HeopraHuyeckas
XUMHS» COCTABIJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  [O3BOJISIONIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  OONbIIMN  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOKHOCTh 3HAQUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAaHMH O XMMHYECKMX D3JEMEHTaxX |
CBOMCTBaX MX COECIMHEHUI Ha OCHOBE pacIIMpEHHs U YriyOJeHus MpeACTaBICHUN O CTPOEHHU
BEIIECTBA, XUMUUECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHMs PEeaKUMi, paccMaTpUBaeMbIX C
TOYKH 3PEHUSI XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. V3ydeHue nepuoanyeckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEJICTABICHUSX O CTPOEHUH aToMa. XMMHUYECKast CBsI3b OOBACHAETCS C
TOYKH 3PEHUS SHEPreTUUECKUX U3MEHEHHH pu e€ 00pa3oBaHUM U Pa3pyLICHUH, a TAKXKe C TOUKU
3peHHst MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne TUIOB peakuuii JonoaHseTcss GOpMUPOBAHUEM
NPEJCTAaBICHUNA 00 3JIEKTPOXMMHMUYECKHX IMPOLIECCax U DJIEKTPOJIM3E PACIUIABOB U PACTBOPOB



BelIeCTB. B Kypce opraHuueckoil XMMHMM INpU PAaCCMOTPEHMM PEAKLMOHHOW CIIOCOOHOCTU
COCIMHEHUH yzensercss 0coboe BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX (P ¢deKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHHU3MaXxX peaKiuil.

Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHS IS KIIACCOB OTPEACIEHHOTO PO QuJIs (TIIaBHBIM 00pa3oM Ha X CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011el cCCTeME MTPEIMETHBIX 3HaHUI ) OKa3bIBAIOT BIMSHUE CMEXKHBIE ITPEIMETHI.
Tak, HanpuMmep, B COIepKaHUH MTPEMETa ISl KIIACCOB XUMHUKO-(U3NIECKOTO MPO(UIIst 60JbIIoe
3HaueHue OyayT MMEThb 3JeMEHThl yueOHOro marepuana no obmei xumuu. [Ipu usydenun
npeaMeTa B JAHHOM CiTydae akUeHT OyAeT chellaH Ha OOLUTHOCTh METOOB TO3HAHMUS, OOIHOCTH
3aKOHOB M TEOPUI B XUMUH U B PU3UKE: AaTOMHO-MOJIEKYJISIpHAast TeopUsl (MOJIEKyJIsipHasi TEOpUs B
¢u3nKe), 3aKOHBI COXpPAHEHMs] MAacChl U DSHEPruH, 3aKOHbl TEPMOJMHAMUKH, DJIEKTPOJIM3a,
MIPEJICTaBJICHUS O CTPOCHHUU BELIECTB U JIPYroe.

B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OoJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpHUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKU, YIJeBOJAbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHMUS O COCTaBe U CBOMCTBAaX MpeICTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (DOTOCHHTE3A, AbIXaHHUS, TUIIEBAPEHHUSL.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayuyHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XuUMHUS» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
MpeIMeTaMu, BXOASIIUMYU B COCTaB NMPEAMETHBIX o0nacteit «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHGopMaTuKa» U «PyccKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun yueOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3amgadei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUPOBAaHHE OCHOB HAyKM XHMHM KakK 0O0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMsS, TMPAKTUYECKOW JEATEIbHOCTH 4YelIOBEKa U OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3amaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpearoiaraeT peajnu3alnio TakuX Lesei, Kak:

e (opmupoBaHuEe NpeACTABICHUN: O MATEPUAIBHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTSIX U
[I03HABAEMOCTH SBJICHUI MPUPObI, O MECTE€ XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €&
BeIylIeil poiu B OOECIeueHUH YCTOMYMBOTO PA3BUTHUSL YEIOBEYECTBA: B PELICHUH
mpo0eM SKOJOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEUIINHBI, CO3JaHUH HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECIICUeHU U
paIMOHAJIBLHOTO MPHUPOAOIONB30BaHUs, B (OPMHPOBAHMH MUPOBO33PEHUS U 0OIIeH
KYJIBTYPbl YEJIOBEKa, a TAaKKe DKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHOM CpENE;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAUIUX B OCHOBE XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: GyHAaMEHTAJIbHBIX OHATHUI, 3aKOHOB U TEOPHil
XMMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOEHUM BEILECTBA HA PAa3HBIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKMX PEAKLUH, O XMMHYECKOM
pPaBHOBECHH, PAacTBOpaxX M AMCIEPCHBIX cHcTeMaX, 00 OOLIMX Hay4YHBIX MPHUHIUIIAX
XMMHMYECKOTO ITPOU3BO/ICTBA;



e (opMupoBaHue y OOy4YalOMMUXCS OCO3HAHHOTO MOHHUMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHYECKUX 3HAHWH JUIsi OOBSCHEHHWS KIIOYEBBIX HICH W TpodiIemM
COBPEMEHHOW XUMUU, IS OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUH, HMEIOIIUX
€CTeCTBEHHO-HAYYHYIO TPUPOIY; TPAMOTHOTO pemeHus MpodieM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHUs, AHAJIW3a W OLEHKH C TO3ULUUH OKOJOTHYECKOU
0€30IaCHOCTH TIOCIIEACTBUN OBITOBOM M MPOHM3BOACTBEHHOW NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIB30BAHUEM U NIEPEPa0OTKO 1 BEIIECTB;

e yriyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHHUSI XUMHUYICSCKUX
SIBJICHU, IMEIOIIIUX MECTO B TIPUPO/IE, B TPAKTHUCCKOH IEATEIHBHOCTH U TIOBCSTHCBHOM
KU3HH.

B mutane peanu3anuu mepBoOYepEHBIX BOCIIUTATEIBHBIX U PA3BUBAOIINX (DYHKITUH [IEJT0CTHOM
CHCTEMBI CpeIHEro oomiero o0pazoBaHus MPU U3YUECHUH TpeaMeTa «XUMUD» Ha YriyOnEHHOM
YPOBHE 0COOYIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKHUE IIEJIM U 3a/1a4H, KaK:

® BOCIUTaHUE YOSKJIEHHOCTH B TI03HABACMOCTH SIBIICHUW TIPUPOIBI, YBOKCHHS K
MpoIleccy TBOPUYECTBA B OOJIACTH TEOPETHUYECKHX M TPUKIIAIHBIX HMCCICIOBAHUN B
XAMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® Ppa3BUTHE MOTHBAIMK K OOYUYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHMSI 00I[€UETI0OBEUECKUX IIEHHOCTE;

e pa3sBUTHE TIO3HABATCIIBHBIX  HWHTEPECOB, HMHTEIUICKTYAJbHBIX W  TBOPYECKHUX
criocoOHOCTEN oOyuaromuxcs, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHMIO YCIEIIHOU
npodeccuoHabHON M OOIEeCTBEHHOW N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e )KU3HU;

e (opmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJOTOIB30BAHUS, Pa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTHYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIO YacoB, MPETYCMOTPEHHBIX IS WM3Y4YEHHUsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COJEPKAHUE OBYYEHUA
11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sifep. XUMHUUYecKHil anemMeHnT. M3otonel. CTpoeHHe 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHHU. ATOMHBIE
opboutanu. Krnaccudukamnus XUMHUYECKAX dIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TIO aTOMHBIM OpOWTaNsIM. ODIEKTPOHHBIE KOH(MUTypallMu aTOMOB D3JIEMEHTOB
MEePBOr0O—4EeTBEPTOTO TEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, JJICKTPOHHBIC
KOH(UTYpau HOHOB. DIIEKTPOOTPULIATETHHOCTb.



Ilepuoguueckuit 3axkoH u Ilepuonmueckas cucremMa XMMHMYECKUX diaeMeHTOB JIM.
MenpneneeBa. CBsizb HepUOJUYECKOrO 3akoHa U [lepumoanueckod CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpHeH CTpPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XUMHYECKUX 3JIEMEHTOB U O0pa3yeMbIX MMH IMPOCTHIX U CIOXKHBIX BEIIECTB IO TPyIIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akona .M. Menneneesa.

Xumuyeckasi CBsi3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIMYECKasl.
MexaHu3MBbl 00pa30BaHMs KOBAJICHTHOM CBSI3M: 0OMEHHBIN U JIOHOPHO -aKIENITOPHBIA. DHEPTUS U
JUIMHA CBs3U. [I0NSpPHOCTH, HANPABICHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTHbie
cBsA3U. BonopoaHas cBsA3b. MeKMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJIGHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C MX I€OMETPHUYECKHM CTPOEHHMEM (Ha HpHUMEpe COEIUHEHHM 3JIE€MEHTOB BTOPOTO
nepuoa).

[IpencraBinenre o0 KOMIUIEKCHBIX coeluHeHusX. CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBareib, JMraHAbl. 3HAUYE€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAITMOHHON XUMUH.

BemiectBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. THUIBI KpHUCTAJUIMYECKUX
peéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[TonsiTue o qucnepcHeix cucremax. ctuHHBIE pacTBOpbI. [IpeacTaBieHne 0 KOJUIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpPAIMM pPAacTBOPOB: MaccoBas [OJsl BEIECTBa B
pacTBope, MoJIsipHas ~ KOHUEHTpauus. HacblllleHHble W HEHACHINIEHHBIE  PACTBOPBI,
pacTBopuMOCTh. KprucTamoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIeCTB. |pUBHANbHbIC Ha3BaHUS
OT/ENbHBIX NPEACTAaBUTEICH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMuaecKux peakiuii B HOPraHUUECKOW M OPpraHNIecKoi XUMHH. 3aKOH
COXpPaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAICHUS SHEPIHMU MPU XUMUYECKUX
peaknusix. TernoBbie 3 (ekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (pakTopoB. ['oMoreHHbIe
U reteporeHHsle peakunu. Katanus u kataamzatopsl.

OO6paTtumbie 1 HeOOpaTUMBbIE peakIi. XUMHUeckoe paBHOBecHe. KoHCTaHTa XMMHUECKOTO
paBHOBecHs. DakTOphl, BIMSIONIME HA IMOJOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTrypa,
JTABJICHUE U KOHLIEHTpAalMU BELIECTB, yUacTBYOWHUX B peakuuu. [Ipunuun Jle HlaTense.

OnexrponuTtnueckas guccouuanus. CusibHble W crnabble  31eKTpoiuThl. CreneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAsl, 1ienouyHas. BogopoaHbiit
nokazatensb (PH) pactBopa. I'mupoinus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. lIpoliecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIlMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACIUIABOB BEIECTB.

OKCHepUMEHTAIbHbIE METOAbl M3YYEHMs] BEIIECTB M UX IMPEBpALICHUI: pa3lIokKeHUE
IEpOKCUAA BOJOPOJA B IPUCYTCTBHM KaTal3aTOPa, MOJEIH KPUCTAJUIMYECKUX PEMIETOK,
MPOBEJICHUE peakuuid HOHHOTO OOMEHa, OIpeleNeHne Cpeabl pPacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3yUEHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklud U
MOJIO)KEHUE XUMHUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tomoxenne HemeramoB B Ilepuonnueckodl cucTteMe XUMHUYECKHX diaeMeHToB [I.I.
MenpeneeBa W OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3nueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpUMeEpe KUCIopoia, cephl, hocdopa u yriaeposa).



Bonopona. INomyyenue, ¢uandeckiue ¥ XUMUYECKHE CBOWMCTBA: PEAKIMU C METAJUIAMH U
HEMETAUIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mapuabl. TOIIIMBHBIE JIEMEHTHI.

lanmorensl. Haxoxxaenwne B mpuUpojie, COCOObI MOMydeHHS, PU3NICCKUE M XUMHYCCKHE
cBoiicTBa. ['asoreHoBoOpObl. BakHeWIIne KHUCIOPOACOAEPKAIIME COCAUHEHUSI TaJOrEHOB.
JlabopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI MOJTyYeHHUs rajJoreHoB. [[puMeHeHue rajoreHoB u ux
COEIMHEHU.

Kucnopon, o3on. JlaGopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJMYYEHHUS KUCIOPOJA.
dusnuecKre 1 XUMUYECKHUE CBONCTBA U MPUMEHEHUE KUCIIOPOa ¥ 030Ha. OKCHIBI U IEPOKCHIBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMOJNy4eHUs, (U3HUSCKUE U XUMHUYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepbi(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U X coiu. OCOOEHHOCTH CBOWMCTB cepHOM KHCIOTHL. I[IpumeHeHue cepel u €€
COEIMHEHMU.

Azor. HaxoxneHue B mpupojie, CrnocoObl MONydeHHUs, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMuak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KUCIOTHL. [IprMeHeHMe a30Ta U ero coeMHEHH. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoje, CrnocoObl MOJydeHUs, (HU3UIECKUE U XUMHUUYECKHE
cBorictBa. Pochuast u pochun. Oxcuast hochopa, hochopHas kuciora u e€ conu. [Ipumenenune
¢bocdopa u ero coenunenuit. DochopHsie y10OpeHuUs.

VYrinepon, HaxoXACHHUE B TMpUpOJe. AJUIOTpOnHbIe Moaubukanuu. Duznyeckne u
XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaom. Okcun yraepona(ll), okcun
yrinepoaa(lV), yronpHast Kuciaota u €€ coyii. AKTUBHPOBAHHBIN yroJib, afacopOrus. DyiiepeHsl,
rpadeH, yraepoaHsie HAaHOTpYOKkU. [IprMeHeHne mpoCThIX BelecTB, 00pa30BaHHBIX YIJIEPOJIOM,
U €r0 COETUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, CocoObl MOMYYeHHS, (PU3MUYECKHE U XUMHYECCKUE
corictBa. Okcun kpemuus (1V), kpeMHUEBasE KUCIOTA, CUIMKATHI. [[pUMEHEHNEe KPEMHHUSI M €ro
coenuHeHuil. CTEKII0, ero MoyiydeHue, BUbl CTEKIIa.

[Tonoxenune MeramwoB B [lepuoanueckoil cucreMe XuMU4ecKux 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O0iue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne meTaioB B ObITY U TexHHKe. CIUIaBbl METAIIIOB.

DNEKTPOXUMHUECKUN psii HanpspKeHui MetasuioB. O0mue crocoObl MOTy4eHUs METAIIOB:
TUIPOMETAJUTYpPIHsl, MUPOMETAIUTYPrusl, NeKTpoMeTatyprus. [loHsTue o KOppo3uu MeTasuioB.
CriocoOBl 3a1UThl OT KOPPO3UHU.

Obmas xapakrepuctuka MetawioB |A-rpymmbl Ilepuoguueckoit cuCTeMbl XUMUYECKHX
aneMeHTOB. HaTtpuii u xanuii: nonydyenue, pusnveckrue U XUMUYECKUE CBONCTBA, MIPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka mMetamioB |IA-rpynmer [leprogudeckoid cucTeMbl XMMHUYECKHX
AJIEMEHTOB. Maruuii u Kanpluii: ogy4eHue, (u3nuecKkrue U XMMHUECKUe CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coennHeHnH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHMI: TIonyyeHue, GU3NYECKUE U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeauHeHWil. AMQOTEpHbIE CBOWCTBA OKCHIA M THUAPOKCHUAA AaFOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OOmiass xapaktepucTuka MmetauioB mnobounsix mnoarpymnmn (b-rpymm) Ilepmonndeckoii
CUCTEMBbI XUMHUYECKHX IEMEHTOB.



du3nueckue U XUMHUYECKUE CBOMCTBA XpoMa U ero coeauHeHud. OKCUIbI U THAPOKCHIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomaTbl, UX OKHCIUTEIbHBIE CBOMCTBA.
[Tosydenue u npuMEHEHHE XpOMa.

®usnyeckue M XMMHMYECKME CBOMCTBA MapraHua M €ro coeauHeHuid. Baxheummue
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) nu mapranua(VIl). Ilepmanranar xanus,
€ro OKUCIIUTEIbHbIE CBOMCTBA.

dusnueckue 1 XUMUYECKHUE CBOMCTBA )Kelle3a U ero coequHeHui. OKCHIbl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3nYECKUe U XMMUYECKUE CBOMCTBA MeU U €€ coenrHeHuil. [lonyyenrne u npumeHenne
M€ U €€ COCIMHECHHN.

[unk: nomyuenue, GuU3NUECKUEe U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHre [IMHKA U €r0 COSUHEHHUIA.

DKCHepUMEHTATBHBIE METO bl U3YYCHHS BEIIECTB M X MIPEBPAILICHU: U3ydeHue 00pa3iioB
HEMETaJlJIOB, TOpeHue cepbl, (ocdopa, kene3a, MarHusl B KUCIOPOJE, M3YUYEHUE KOJIJIEKIUU
«MeTamibl ¥ CIUIaBbD», B3AUMOJICHCTBHE HIEIOYHBIX U IIEITOYHO3EMEIBHBIX METAIIOB C BOJAOU
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKEJe3a C pacTBOpaMu
KHUCJIOT W IIEJI0YeH, KaUYeCTBEHHbIE PEAKIIMM Ha HEOPraHMYECKHE aHWOHBI, KATUOH BOJIOPOJia U
KaTUOHBI METAJUIOB, B3AUMOJAEHCTBHE TUAPOKCUIOB ATFOMUHUS U [IUHKA C PACTBOPAMH KHCIIOT U
LIEJI0YEH, PEICHNE IKCITIEPUMEHTAIbHBIX 3a1a4 110 TeMaM «[ anorensr», «Cepa n €€ COeIMHEHUS,
«A30T u pochop u ux coemuHeHUs», «MeTaIbl TIABHBIX MOATPYIMID», «MeTamibl ToOOYHBIX
MOITPYIIID.

XuMHus U KU3Hb.

Ponp xumum B obGecrieueHUN YCTOWYMBOTO pa3BUTHA desloBeuecTBa. [loHATHE 0 HaydyHBIX
METOJaxX MO3HAHUSA U METOJIOJIOTMHM HAYYHOTO MCClieoBaHns. HaydHble TpUHIMIIBI OpraHn3aluu
XMUMHYECKOTO MPOU3BOJACTBA. [IpoMbllieHHbIE CIOCOOBI MOMYyYEHUS! BaKHEUIINX BEIIeCTB (Ha
pUMepe MPOU3BOJACTBA aMMHaKa, CEpPHOM KHCIOTHI, MeTaHousa). [IpoMblliieHHbIe CroCcCOObI
MOJIY4YEHUsI METAVIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHUE OKpYXKaroled cpelbl U €ro
nocyencTBus. Ponbp xumuu B o6ecrieueHuN SHEPreTUYecKoil 6e30macHOCTH.

XumHs U 300poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna wucnonap30BaHUsS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUM B pa3BUTUU MEAUIMHBL.

XUMUS MUIIA: OCHOBHbIE KOMIIOHEHTHI, NUIIEBbIE 100aBKu. Ponb xumuu B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepusie cpencrtBa. beitoBas xumus. IlpaBuna OezomacHOro
WCI0JIb30BaHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (LIEMEHT, OETOH).

XuMus B CeNbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpalbHbIE YA0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTepualbl, KPAaCKH, CTEKII0, KepaMuka. MaTtepuaiibl Jist
anekTpoHuKU. HanoTexHonorum.

Pacué€rneie 3amaun.

Pacuérbl: Macchl BelecTBa ik 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIHUU BEIHIeCTB, Macchl (00BEMa, KOJIMYECTBa
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIEeCTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEaKkiuu, €CIU OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
ONPENECNIEHHON MAacCOBOM JIOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJMM M MOJISIPHOM
KOHIICHTPALIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOJKHOTO.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIOJIb30BAHKME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U NOHSTUN, IPUHATHIX B OTJACJIbHBIX IIPEIMETaX €CTECTBEHHO-HAyYHOTI'O LIMKIIA.

OO01iue ecTecTBEHHO-HAay4YHbIE IOHATHSA: SIBICHHWE, Hay4dyHbIH (akT, UNOTE3a, TEOpHUs,
3aKOH, AaHajlM3, CHHTE3, KIacCCU(PHUKAIMI, TEePUOAUYHOCTh, HAOIIOACHHE, HW3MEPEHHE,
AKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICATbHBIN Ta3, GU3NIECKUE BEIIMIMHBI, €INHUIIBI H3MEPEHHUS,
CKOPOCTb, HEPIrus, Macca.

buonorus: knerka, oOpraHumsM, OJKocucTema, Ouocdepa, MeradoM3M, MakKpo- U
MHUKpPO3JIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XuMU4eckass MPOMBIIIIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, THIEBas MPOMBIIIJIEHHOCTh, (apMaleBTHYecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pHAJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JHYHOCTHBIX
pe3ynbTaTOB OCBOSHUS MpeaMeTa « XUMHUS Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus BbIICICHBI
CIICNYIONIME  COCTaBIIAIOIIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHMCKOW  Tpa)KIaHCKOMN
WJIEHTUYHOCTH, TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEILHOCTH W CaMOOIPECICHHIO;
HaJu4Yhue MOTHBAllMM K OOYYEHHIO; TOTOBHOCTH W  CIIOCOOHOCTH  OOYyYaroniuxcs
PYKOBOJICTBOBAThCS MPHUHATHIMH B OOIIECTBE IMpaBUJIAaMHU M HOPMaMH TOBEJACHUS; HAIMYWC
MPaBOCO3HAHUS, IKOJIOTUYECKON KYJIBTYPBI, CIIOCOOHOCTh CTaBUTh IICJIM U CTPOUTDH KU3HCHHBIC
IUTaHEL.

JIM4HOCTHBIE pEe3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXKaloT cPOpMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKON JEeSITeNbHOCTH O0YYaroIIMXCsl B MPOIIECCe peann3aliu
00pa3zoBaTeIIbHON NEATEIBHOCTH.

JIM4HOCTHBIE pEe3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaT cPOpPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTUUYECKOHN JeSITEeNbHOCTH O0YYarOIIMXCsl B MPOIIECCe peann3aliu
00pa30BaTeNbHON IeATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax W MpaBWiaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENFHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO3HABATEIbHBIX 33/1a4, BHITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATN3€ PA3JINYHBIX BUJIOB YIeOHOU JEATEIBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPHUIIOKCHHS
XUMHUHU, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh pPe3ylbTaT JITUTEIBHBIX HAOIIO/ICHUN,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MTPAKTHUKOB;

WHTEpeca M T[O3HABAaTEIbHBIX MOTHBOB B TMOJYYECHHUUM U TOCIEAYIOIIEM aHalu3e
WH(OPMALIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CrOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUCHTUPYACH HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJICHHWE W TIOCTYNKH CBOUX TOBApPHUIICH C TO3HUIMI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U C y4ETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMs TIEHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHUYECKOMY 3/I0POBBIO;

coOo/IeHns MpaBmWJI OE30MacHOTO OOpaIIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HH, B TPYIOBOU JIEATEITHLHOCTH;

MOHUMAaHMS LEHHOCTH TMpaBWJ HWHIAUBUAYAJBHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEACTBUN M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOICHUS aIKOToJs,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH MPaKTHUYECKUX 3aad COIHAIbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOI IS TEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIMBUAYAIbHON TPACKTOPUU 00pa3oBaHusl, Oymyiei
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKU 11€7IeCO00pPa3HOr0 OTHOIICHHUS K MPUPOJAE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI00abHOTO XapakTepa YKOJIOTHYECKUX MPoOIeM, BIUSHHS YKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHONU U COLMATBHOM Cpebl;

OCO3HaHHUS HEOOXOAMMOCTHU HMCIIOJIH30BAHMS TOCTHXKEHUN XUMUU JUISl PEIICHUS BOTIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUSTHUS JNEHUCTBUM, MPUHOCSIIMX BPEd OKPYXKAIOILIEed MPUPOJIHON cpene,
YMEHHsI TIPOTHO3UPOBATHh HEOIArONPUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MPEeIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;



HaJIM4Yus PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYphl, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIbHON MTPAKTHKE, CIOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH HJICOJIOTHU XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKu U
0O0IIeCTBEHHOH MPaKTHKH;

MIOHUMaHMUs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOI'O MBILIEHUS, CO3/IJaHUU LIEJI0CTHOTO MPEACTABICHUS 00 OKPYKaIoLEM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHM JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
T'YMaHUCTHUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM POJM B CO3JaHHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, B PEILIEHUH II100aJIbHBIX TPOOJIEM YCTOMUHMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreueHny yCJIOBUM YCHEIIHOTO TPya U AKOJOrH4ecKd KOM(GOPTHOM KM3HU Ka)KJOTO 4jieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTH METOJIOB IIO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXAIOUIEro MHpa U MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIs PELIEHUs TPodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEeca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K 0COOEHHOCTSM TPY/la B pa3jInYHbIX chepax NpoPecCuOHATbHON NS TEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pPe3yiibTaThl OCBOCHHS MPOTPaMMBbI M0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHus BKIKOYAIOT:

3HaYMMbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIUXCS MEXKAUCIUILTUHAPHBIC
(MeXnpeaMeTHbIC) 00IeHAYYHbIC TOHATHUS, OTPKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnerPUKy METOJI0B MO3HAHMUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, Hay4HbIN (aKT, MPHUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHNe, HAOMIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpCaTbHbIE yueOHbIe JIeNCTBUA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynaTuBHbIe), obecreynBaroniue QGopMuUpoBaHHE (QYHKIUOHATHHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIIETEHIINH 00y4JatoluXcs;

CIIOCOOHOCTh ~ OOYy4aloIIMXCS  HCIOJBb30BaTh  OCBOCHHBIE  MEXIUCIHUILTUHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COIIMANILHOM MPAKTHKE.



MertanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
[M03HABATENIbHBIMUA, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JECUCTBUSIMU.

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITEIbHO (OPMYIIUPOBATh W AaKTYyaJH3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeNeNATh LEeNH MACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCIONB30BaTh TPU OCBOCHHWM 3HAHMWA NPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICIATH
XapakTepHble TMPH3HAKH TOHATHH ¥ YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHE MOHITHUS JJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITACCU(UKAIIUN BEIIECTB M XUMUYCCKUX PEaKIIN;

YCTaHABJIMBATh IPUYHHHO-CJIC/ICTBEHHBIE CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISAThH
3aKOHOMEPHOCTH M MPOTHBOPEUHS B PacCMaTPUBACMBIX SBICHHUSX, (OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATH B TIPOIIECCEe MO3HAHMS HUCIIOJIb3YeMble B XUMHUHU CHMBOJUYECKHE (3HAKOBBIC)
MO/JIeNH, TIPe0O0pPa30BBIBATH MOJICITFHBIE PEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMyna, YypaBHEHHE XHMHUYECKOW peakuud — TpU pelIeHUH YYeOHBIX
MO3HABATEIBHBIX U MPAKTHUECKUX 33/1a4, TIPUMEHSITH Ha3BaHHBIE MOJICIbHBIC TIPE/ICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopmynHupoBaTh IEMM M 3aJaud  HCCJICIOBAaHUWS, WCIOJIB30BaTh IOCTaBJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA TO3HAHHS W OCHOBBI
11st (POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BHICKA3bIBACMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIIHOTO IUIAHUPOBAHUS M TIPOBEICHHS YUYCHUYCCKUX
AKCTICPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 332 XOJOM IpOIlecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIUpOBaTh OOOOIICHHS ¥ BBIBOJBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O TMPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYCCKOW HCCIICOBATEIbCKON W TPOCKTHON JESTEIbHOCTH,
MPOSIBJISITH CHIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pEIICHHUSI
MPAKTUYECKUX 32]1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpMANUU (HAYYHO-TIOMYJISIpHAsS
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel MHTepHeta),
aHAIIM3UPOBATH HH(POPMALIMIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBIeHUs, KpUTHUYECKH OLIEHUBATh
€€ T0CTOBEPHOCTh M HEMPOTHBOPEUUBOCTb;

(dbopMmynupoBaTh 3ampoCchl U TMPUMEHSTHh pa3IUYHbIE METOJbl MpH TOUCKE U OoTOOpe
uHpopManuy, HeOOXOAUMOM JJIsl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT UCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY TpeICcTaBiIeHUs UHPOpPMAIUU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIHIIbI, PUCYHKU U APYTHe);



WCIOJb30BaTh HAYYHBIA S3bIK B KadeCTBE CpeACTBA HpU paboTe C XUMHUYECKOU
uHboOpManKell: NPUMEHATh MEXIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIOJb30BATh 3HAKOBO-CUMBOIMYECKHE CPEACTBA HATIISAAHOCTH.

KoMmMmyHukaTuBHbBIE YHUBepcaibHble yueOHbIe 1eliCTBHUSA:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI B X0O€ AUAJIOra U/WIN AUCKYCCUH,
BBICKa3bIBaTh UJCH, q)OpMy.HI/IpOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
MPEJI0KEHHOM 3a/1a4H;

BBICTYIIATH C HpC3CHTaHH€ﬁ PE3YIbTATOB MO3HAaBaTEIILHOM ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIBHO HWJIWM COBMECTHO CO CBCPCTHHKAMHW TIPU  BBIIIOJHCHHUU XHMHUYCCKOI'O
OKCIIEPUMEHTA, TPAKTUYECKOW padOThl MO HCCICAOBAHUIO CBOMCTB H3Y4YaeMBIX BEIIECTB,
peannzanuu yueOHOro MHpoeKTa, U (OPMYIMPOBaTH BBIBOJBI MO pPE3YylbTaTaM IPOBEAEHHBIX
HCCIIEIOBAaHUM IMyTEM COTJIaCOBaHMSI O3UIIMIA B X07e 00CYX/1eHUs 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE el CTBUA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO NIEATEIbHOCTb,
omnpenenss e€ eI W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
npeaaraéMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX U HCCIIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PEIICHUS C YYETOM IMOJyYeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLCHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XMMHHU Ha YriyOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero oodmiero oOpa3oBaHUs BKIIOUYAIOT CrenuUYecKrue I yaeOHOTro mpenMera
«XUMUS» HAy4dHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIIPETAIMH H
peoOpa30BaHUIO0 3HAHUMA, BUBI JCATEILHOCTH 10 TOJTYYEHHIO HOBOTO 3HAHUS U MPUMECHECHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsIX, a TaKXKe B PEaJbHBIX JKU3HCHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX C XUMUEH. B mporpaMme 1o XuMuu nmpeIMETHBIE PE3yIIbTaThI MPEICTABICHBI 10 TO IaM
W3YUYCHHSL.

11 KVIIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHuyeckast XUMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUN: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABA€MOCTH SBJICHUN IPUPOIbI, O MECTE U 3HAYCHUN XUMUU B CUCTEME €CTECTBEHHBIX HAYK
u e€ poiu B OOECIEYEeHUH YCTOMUMBOIO pPa3BUTUSA, B PELICHUH IPOOJIEM 3KOJIOTHYECKO,
SHEPreTH4ecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTMM MEAULMHBI, CO3JAHWU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHMKOB  BHEpruM, B  OO0ECNEYEeHWH  palMOHAIBHOTO
MIPUPOJIOTIOIIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHMS U OOILEH KYIbTYphl YEIOBEKA, a TAKXKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOJTHON CPEe;

BIIQJICHUE CHCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIbI, JIEKTPOHHAs 000I04Ka aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJEHHOE COCTOSHUS aToMa, THOpHIM3anus
aTOMHBIX oOpOuTanedl, HMOH, MOJEKY/la, BaJeHTHOCTh, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHMs, XHMHUYecKas CBsA3b (KOBaJIeHTHAas, WOHHAs, MeTaJNIM4yecKas, BOJOPOJHAs),



KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKlus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJUTHYECKAs JUCCOLMAUMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKA3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUUECKOI peaknu, CKOPOCTh XUMUYECKOM
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsSl DIEKTPOJUTUYECKOU
quccoumranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBpAICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MAacCC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMUH,
MHPOBO33PEHUECKME 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYUHHOCTA M CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUI; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJSIPHOM W HAAMOJEKYJSIPHOM YPOBHSX; IMPEJACTABICHUS O MEXaHU3MAX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O
XUMUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DaKTOJIOTUUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYUCHUH U O€30MaCHOM HMCIOJIb30BAHUN BAXXHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTHUUECKOW NEATEIHHOCTH YeJIOBEKa, OOIIUX HAYYHBIX MPUHIIUIAX
XUMHYECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJB30BaTh COOTBETCTBYIOIIWE MOHATHS MPH OMUCAHWM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PpEAKIHMi, CUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BaHUS OT/CIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OMPENENSITh BAIEHTHOCTD U CTENEHb OKHCICHUS XUMHYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOW CBSI3M (KOBaJIGHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON pErIETKH KOHKPETHOTO BELIECTBA;

cOpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIAaCCU(PHUIMPOBATh: HEOPraHUYECKHUE BEIIeCTBA MO HX
COCTaBY, XMMHUYECKUE PEAKIUU IO PA3TUYHBIM MPU3HAKaM (YUCIy M COCTAaBY pearupyroumx
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peaklud, H3MEHEHUIO CTElEHEH OKHUCICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacTUIO KaTajau3aTopa U JpPYTUe); CaMOCTOSTENIbHO BBIOMpATh OCHOBAHHS H
KpUTEPUH JUIA KJIacCU(UKALMU U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKLIU;

chOpMHUPOBAHHOCTh YMEHHSI PAacKpbhIBaThb CMBICHI Mepuoaudeckoro 3akona JI. W.
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB
XUMHWYECKHUX 3IJIEMEHTOB TIEepBOTOo—4eTBEpTOro mnepuosioB Ilepuomuueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOJYPOBHM,
«S-, p-, d-aTOMHBIC OPOUTAIIHY», KOCHOBHOE M BO30YXIEHHOE SHEPIETUIECKUE COCTOSIHUS aTOMa»,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX AJIIEMEHTOB M UX COCIMHEHUI T0
nepuosaMm U rpynnaMm llepuonmueckoi cucremsl 1. M. MeHneneeBa, BaJleHTHbIE BO3MOYKHOCTH
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS MX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMUCHIBATD) OOIIME XUMHUUECKHIE CBOKCTBA
BEIIECTB PAa3JIMYHBIX KIIACCOB, MOATBEPKIATh CYLIECTBOBAHWE TI'E€HETHUYECKOW CBSI3H MEXIY
HEOPraHMYECKHMMH BEIIeCTBAaMU C TOMOIIbIO YPaBHEHUU COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii;



c(hOPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIHTEIHLHO-BOCCTAHOBUTEIHHBIX
peakuil MoCPeCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIIMi; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJICHHS HMX TMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3a; PEeaklUUil KOMIUIEKCOOOpa3oBaHUs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILMHKA M
AIIOMUHUS);

c(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuuii ¢ Y4ETOM HMX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHUS CKOPOCTH
XUMHYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAK)KE XapakKTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIKAIIHUE B OCHOBE
MPOMBIIIJICHHOTO TOJYyYeHUs CEpPHOM KHUCIOThI, aMMHaka, oOI[ue HayIHbI€ MPUHIIUATIBI
XUMUYECKUX TPOM3BOJICTB; I1€IeCO00Pa3HOCTh TPUMEHEHUS] HEOPraHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIH3a;

c(hopMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
MIPUPOJIBI — HAOJIOIEHNE, U3MEPEHUE, MOICTTUPOBAHHE, SKCTIEPUMEHT (pealbHbIM U MBICIICHHBIN),
HCMOJIb3YEMbIX B  €CTECTBEHHBIX HAyKaX, YMEHHMS MNPUMEHATh OSTU 3HAHUS MpHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSCHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B IPUPOJIC, MPAKTUUECKOU IEITEIHLHOCTH YEIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUU C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTHUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MOHUMAaHHUS MaTEPUAIIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJUTH PACUEThI: C UCIIOIb30BAHUEM MOHSITUN «MaccoBast
JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIMs»; MAacChl BELIeCTBa WM 00bEMa ra3a 1no
M3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB; TEIJIOBOTO 3(pdeKTa peakuu; 3Ha4€HUs BOJIOPOJIHOTO IMOKa3aTeNsi paCTBOPOB KUCIOT U
mieoueld ¢ M3BECTHOW CTENEHBIO AWCCOIMAIMK, Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM JI0JIeil pacCTBOPEHHOTO BEUIECTBA UJTU JIaHO B U30BITKE (MMEET MPUMECH); JI0JIU BBIXOAa
MIPOJIyKTa peaKuu; 00bEMHBIX OTHOLIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHUE CPEllbl PACTBOPOB BEIIECTB ¢ MOMOUIBI0 UHIAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINMYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
0e3o0macHOTO OOparieHusi ¢ BemecTBaMu U JabopaTopHbIM oOopynoBaHueM, (GOpMYIHUPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3IUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIIa MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nabopaTopHBIM 000pYyI0BaHHEM, OOPAIIIEHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMH TIO
BBITIOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHUECKHU 11e71eco00pa3HOro MOBECHHUS
B OBITYy M TPYIOBOH NEATENBHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS, OKpYXKAlOIIeH
NPUPOAHON Cpelpl M JOCTHXKEHUsS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCHUYECKOI0 JIEWCTBUS HA YKMUBBIE OPraHU3Mbl OIPEIAECIEHHBIX HEOPraHUYECKUX BEIIECTB,
noHumas cMbici nokaszarens [TJIK;

c(hOpMHUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICJIEHANPABICHHBI MOWCK XHUMHYECKOU
uH(pOpMallUd B Pa3jMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JUTEepaTypa, CpelICcTBa



MaccoBoil uH(popmanuu, MHTepHET M Apyrue), KPUTHYECCKH aHATM3UPOBATH XUMHYECKYIO
uH(popMaInio, mepepadaTeiBaTh €€ U MCIOJIH30BaTh B COOTBETCTBUU C TMOCTABICHHOW ydeOHOU
3a1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounuecTBo 3
Ne i/ HaunmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl yacos [EKTPOMHHbIe (LHPPOBLIC)
o0pa3oBaTe/ibHbIE Pecypchl
Bceero
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
11 Crpoenue atoma. [lepuoanueckuit 3akon u [lepuoanueckas cucrema 9
' XUMHYecKux daeMmentoB JI. M. Meneneesa
1.2 Crtpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB 11
1.3 XUMHUYECKUE PEAKIHH 19
Hroro mo pazneny 39
Paznea 2. Heoprannyeckasi XuMus
2.1 Hemeranms 31
2.2 Mertanibl 23
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
3.1 Mertopl ITI03HAHUS B XUMUU. XUMUS U KA3Hb 9
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounuyecTBo
No 11/ Tema ypoka YACOB DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl
Bceero

1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM 21eMeHT. Y30Torbl 1

2 CrpoeHue 3/IeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE UKCIa 1

3 Kraccudukarust XuMUUECKHX IEMEHTOB (S-, pP-, d-, f-3emMeHThI) 1

4 Pacnipenenenuie >eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1

5 DNeKTpOHHBIE KOH(PUTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM 1
BO30YXIEHHOM COCTOSTHUU

6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPHUIIATEIILHOCTD 1

7 [Tepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XUuMHYECKUX JIEeMEHTOB /1. 1
N. MenpeneeBa, CBsI3b C COBPEMEHHOM TEOPHUEN CTPOEHUS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX 1
MU TPOCTBIX U CJIOXHBIX BEIIECTB 0 TPyMIaM U Meproiam

9 CucreMaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1

10 Buabl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3H. 1
Bonopoanas cBs3b. MexmomnekyasipHble B3aUMOICHCTBUS

1 BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIIEKTPOHHON 1
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTAaB U HOMEHKIIATypa 1

13 BemecTBa MONEKYISIPHOTO U HEMOJIEKYIIIPHOTO CTpOeHUs. THIb 1
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BELIECTB

14 [Tonsarue o aucnepcHbix cucremax. [IpencraBienre 0 KOJUIOUIHBIX PaCTBOPAX 1

15 HctrHHBIE paCTBOPHI: HACBIILICHHBIE U HEHACHIILIEHHBIE, PACTBOPUMOCTD. 1

Kpucrannoruapatsl




16

CriocoObI BEIpaKEHHS KOHIICHTPAIIUU PACTBOPOB

Pemenue 3a1a4 ¢ ucnosib30BaHUEM NOHSTUH ""MaccoBasi 10151 pACTBOPEHHOTO

17 BemiecTna', "MoJispHas KOHLIEHTpanus"

18 Knaccugukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIECTB

19 Cucremaru3zanus 1 0000IIeHNE 3HAHU 110 TEME
Kontponsnas padota no temam "Crpoenue atoma. [lepuoaudeckuit 3akoH u

20 [leproauueckas cucrema xumuueckux aneMmenToB J[. . Menneneesa",
"Ctpoenue BemiectBa. MHOTOOOpa3ue BemniecT"
Knaccudukanus XuMHYECKUX peakuii B HEOPraHWYECKON U OpraHuuecKon

21 XUMHH. 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPALLEHUS SHEPTUU MTPU XUMHUECKUX pPeaKLusix

22 TenoBbie 3¢ dexThl XUMUYECKUX peakiuil. TepMoxuMuyeckue ypaBHEeHuUs

93 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi U TEPMOXUMHUYECKUM
YpaBHEHUSAM

24 CKOpOCTh XMMHUECKOH peaklnu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (aKTOPOB.
KaTtanu3 u xkaraiu3atopsl

25 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKIuu

26 [Ipaktrueckas padota Ne 1 mo teme "BrnusiHue pa3nuyuHbix (pakTopoB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27 OO6patumbie 1 HEOOpATUMBIE PEaKIIU. XUMHUECKOE PAaBHOBECHE

08 [IpakTnueckas paborta Ne 2 o Teme "BiusiHue pa3andHbIX (JaKTOPOB Ha
MOJIOKEHHE XUMHYECKOTo paBHOBecHsA"

29 DnexTponauTHueckas auccoruanus. CUIbHbBIE U C1a0ble AIEKTPOIUTHI.
Crenens aucconyanyu

30 Nonnoe npounssenenue Boapl. Cpena BOJHBIX pacTBOPOB. BonopoaHslit
nokasarens (pH) pactBopa

31 I'mnponus conelt. Peakiuy, nporekaromye B pacTBOPax 3JIEKTPOIUTOB




[TpakTudeckas padborta Ne 3 mo Teme "XUMUYECKHE PEAKIIUU B PaCTBOPAX

32 " 1
AIIEKTPOJIUTOB

33 OKuCIUTENFHO-BOCCTAHOBUTENBHBIEC PEaKInU. BaykHeHne OKucImTenu u 1
BOCCTAHOBHTEIH

34 MeTo 1 3JIeKTPOHHOTO (JICKTOHHO-MOHHOTO) OajiaHca 1

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1

37 Pemrenne 3a1a4 pa3nn4HbIX TUIIOB 1

38 Cucremaru3zarus u 0000IIeHNe 3HaHUH 110 TeMe " XUMUYeCKUe peaKium’” 1

39 KonTposneHast pabota o Teme "XuMudeckne peakium'" 1
[Tonoxenne Hemeramno B [lepronueckoil cucteMe XUMUYECKUX AIIEMEHTOB

40 . . MenneneeBa u 0COOGHHOCTH CTPOCHHUS nX aToMoB. Dusndeckue 1
CBOWCTBA HEMETAJIJIOB

41 AmtoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoaa, cepsl, ochopa u 1
yriieposaa)

42 Bonopon: nonydenne, puznueckne u XUMUYECKUE CBOUCTBA. | upuapl 1

43 l"anmorensl: HaxXOXEHKE B IPUPOJIE, CIOCOOBI MOTydeHus, (PU3HnUecKrue u 1
XUMHYECKUE CBOMCTBA

44 lanorenoBoopoabl. Baxueiine KuciopoacoaepKaiiie coeInHeHus 1
raJIoreHOB

45 JIaGopaTopHbIe U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEHHS TAJIOT€HOB. 1
[IpumeHeHre raloreHOB U UX COCTUHEHUIMA

46 [IpakTueckas pabota Ne 4. PemieHune skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1
"T"anorensr"

47 Kucnopoa: nabopatopHblie U IPOMBIIITICHHBIE CIIOCOOBI MOTY4eHHUS, 1
¢u3nyeckre U xumMuueckue cBoiictea. O30H. [lpumeHenue kucaopoa v 030Ha

48 Oxcuapl 1 NEPOKCUBI 1




49

Pemenne 3aa4 pa3jInuIHbIX TUIIOB

Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI OydeHUs!, (PU3HUECKUE U

S0 XUMHUYECKUE CBOMCTBA

ol CepoBo10po1, CYIIb(HIBI

52 Kucnopoaconepxaiue coequnenust cepbl. OCOOEHHOCTH CBOMCTB CEpHOM
KHCITOTBI

53 [IpaxTnueckas padota Ne 5. PemieHune skciepuMeHTaIbHBIX 3aa4d 110 TeEMe
"Cepa u e€ coequHeHus"

54 A30T: HaX0Xk/I€HUE B IPUPOJIE, CIOCOOBI MOJTydeHusl, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPHU]IbI

55 Kucnopoacoaepxaiue coequaenust azora. OCOOEHHOCTH CBOWCTB a30THOM
KHCJOTBI

56 [IpuMeHeHne a30Ta U €ro CoeMHEHUN. A30THBIE YI00peHUs

57 docdop: HaAXOKIACHUE B PUPO/IE, CIOCOOBI MOTyIeHUs, (HU3MIECKUE U
xumudeckue cBoiictBa. dochunsr u pochun

58 Oxkcunbl hochopa, pochopcoaepxarniue kuciaoTol. Comu GocPopHO KUCTOTHI

59 [Ipumenenne Gocdopa u ero coenunennii. ochopHbie ynoOpeHHs

60 [IpakTruueckas padota Ne 6. PereHue skcriepuMeHTaIbHBIX 33]1a4 10 TeME
"A3o0T 1 pochop u ux coequHeHUA"

61 Yrnepon: HaXO>I(I[ej{I/Ie B IIPUPO/Ie, ATIOTPOIIHBIE MOAU(PHUKAIIUH; PUINUECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

62 Oxcup yriepoxaa(ll), okeun yrnepona(lV), yronbHast KUCIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxcvneHHe B IIPUPOJIE, CIIOCOOBI MOTydeHUs, (pu3nyeckue u
XMUMHUYECKHE CBOMCTBA

65 Oxcup kpemuus(1V), kpeMHUEBast KUCIOTA, CHIINKATHI




[Ipumenenue kpeMHus u ero coequHeHnid. CTEKI0, ero NoJy4eHue, BUJIb

66 1
CTeKJIa
67 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 1
68 CucremaTu3zais u 00o0meHre 3Hanuii mo reme "Hemeramsr" 1
69 KonTponsHas padora o teme "HemeTaysr" 1
70 AHanus pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKIIHS OLUINO0K 1
71 [Tonoxxenne meranos B Ileproanyeckoi cucTeMe XUMUYECKUX AIEMEHTOB. 1
Oco0EHHOCTH CTPOECHHS AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB
7 O6uue ¢puznueckue cBoiicTBa MeTaioB. [I[pumeHeHre MeTaioB B ObITY U 1
TEXHUKE
73 Cmuael MetaiioB. Koppo3ust meTanios 1
74 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 1
75 DIEKTPOXUMHUYECCKUH Psijl HApsDKeHU MeTaiioB. O0mue crnocoObl 1
MOJIy4YEHUS] METAIIJIOB
O6mras xapakrepuctuka MetaioB | A-rpynmsl [Teproaudeckoit cHCTeMbl
76 XUMUYECKUX dJIeMEeHTOB. Harpuii u kanuii: momydeHue, Gu3ndecKue u 1
XMMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUN
O6mras xapakrepuctuka metayioB || A-rpymmsl [Tepuoandeckoit cucteMsl
7 XUMHUYECKUX AJIEMEHTOB. MarHuii v KaJIbIM: TIoJTydyeHue, Gu3ndeckue u 1
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUN
78 KécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS
79 ANIOMUHMIL: TIoNy4YeHue, (pu3nuecKue U XMMUYeCKUe CBOMCTBA, IPUMEHEHHUE 1
80 AmboTepHbIe CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMUHUSA, 1
TUAPOKCOKOMITIIEKCHI aTFOMUHUS, UX IPUMEHEHUE
81 Peurenue 3agau pa3auyHbIX TUIOB 1
82 [IpakTuueckas paborta Ne 7. PemieHune skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1

"MeTaisl IJIaBHBIX TOATPYHH”




OOm1ast xapakTepuCTHKa METAJUIOB 1M0OOYHBIX oarpyni (b-rpymm)

83 [Teproanuecko CUCTEMBbI XUMUYECKHUX AJIEMEHTOB 1

84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro COCIMHEHUM, UX 1
MIPUMEHEHUE

85 Baxwueiimme coenrHenust maprasua. llepmanranar kanus, €ro OKACIUTEIbHbIC 1
CBOICTBa

86 DuU3NYECKUE U XUMUYECKUE CBOMCTBA kKeJe3a U ero coenuHeHui. [lonyuenne 1
Y IPUMEHEHHUE CIIJIaBOB XKeje3a

87 ®u3nyecKnue 1 XMMHYECKHE CBOMCTBA MEU U €€ COCJUHEHUN, UX IPUMEHEHHE 1

88 dusnyueckre 1 XUMHUUECKHE CBOMCTBA IIMHKA B €r0 COeIUHEHNH, NX 1
npuMeHeHne. [ MApOKCOKOMITIIEKCHI ITMHKA

89 [IpakTnueckas padota Ne 8. PemieHue skcriepuMeHTaIbHBIX 3aa4 110 TeEMe 1
"MeTasibl TOOOYHBIX MOArPYHH"”

90 Pemenue 3aga4u pa3auvHBIX THIIOB 1

91 O06o01enre u cucTeMaTu3alis U3y9eHHOTo MaTepuaia mo teme "Meramib" 1

92 KonTtponbHas padoTa o teme "Metaysr" 1

93 AHanu3 pe3ynbTaTOB KOHTPOJIBLHON pabOThI, KOPPEKIUS OIITHO0K 1

94 Ponp xumun B o0ecrieueHUN YCTOMYUBOTO pa3BUTHA yesioBedecTBa. [lonstue o 1
Hay4HbIX METO/IaX UCCIIEIOBAHMS BEIIECTB

95 Hayunble npuHUKIIBI OpraHU3alud XUMUYECKOTO TPOU3BOJICTBA. 1
[IpombInuieHHbIe CIOCOOBI MOTYYEHUS BaXKHEUIITNX BEIIECTB

96 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPeIbl U €ro MOCIEICTBHS 1

97 XuMHS U 310pOBbE YesoBeKa. JIekapCcTBEHHbIE CpeCTBA 1

98 Xumus . Poiab XuMun B 00ecIieueHUH MUIIEBON O€30I1aCHOCTH 1

99 Kocmernueckue u napgromepHsie cpeacTBa. beitoBas xumus 1




100 XHUMHS B CTPOUTEILCTBE. BaskHeWIIE CTPOUTENIBHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHabl
101 XuMUS B CeNbCKOM X03stiicTBe. OpraHnveckrue 1 MUHEpaIbHbIE yI00peHUs 1
102 Cucremaru3zanus 1 0000IIeHNE 3HAHUH 110 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







