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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma npeamera «MeTOIbl XUMHUYECKUX HCCIEAOBAHHUI» Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHMI K  pe3yibTaTaM OCBOCHHS  (enepasbHOW  00pa3oBaTENbHOU
nporpammbl  cpeaHero obmero ob6pazoanus(P@OIl COO), mpeacTaBiICHHBIX B
denepaabHOM TOCYIAapCTBEHHOM oOpazoBarenbHOM cranmapte COO, c¢ yuérom
KoHnuenuuu mnpenopaBaHusi yueOHOTO TIpenMera «XUMHs» B 00pa30oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeNbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepannu Ha nepuoa 1o 2025 rona» (Pacnopspkenue
[IpaBurenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

[Ipenmer «MeToabl XUMUYECKUX HUCCIIEIOBAHMIT» 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JJIst
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamMme mo XxuMuM HazHaueHHE mpeaMera «MeTobl XUMHUYECKUX
WCCJICIOBAHMI» TIONy4aeT TMOAPOOHYI0O HWHTEPHPETAIMI0 B COOTBETCTBUU C
ocHoBornouararomumu  nojiokeausiMu PI'OC COO o B3auM00OYyCIIOBIEHHOCTH
1esei, coiep kanus, pe3yJbTaToB 00yueHUs U TPeOOBAaHUN K YPOBHIO TIOJITOTOBKU
BBIITYCKHUKOB. CBHUJIETEIbCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBITIOIHSEMbIC
MPOTrpaMMOi MO XUMUU (PYHKIIUU:

e HMHPOPMAIIMOHHO-METOUYECKAs, peaTu3alusl KOTOpoil oOecreunBaeT
MOJIyYeHHUE TPEJCTaBICHUS O IENSIX, COIEpkKaHUU, OOIIe cTpaTerun oOydeHus,
BOCIIMUTAHUS M Pa3BUTUsA OOyYalOIMUXCS CPEACTBAMH IMpeaMeTa, M3y4aeMoro B
paMKax KOHKPETHOTO mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIas, KOTopas npeaycMaTpuBaeT
ONpeJieJIieHHe: MPUHIMUIIOB CTPYKTYPUPOBAHUS U TMOCJIEAOBATEILHOCTH W3YUYCHHS
y4eOHOTO MaTrepHuaya, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOAXO0J0B K (OPMHUPOBAHUIO COJIEPKATEITLHOM OCHOBBI KOHTPOJISI M OLICHKU
00pa3zoBaTeIbHBIX JOCTIKEHUN 00yJarolmMXcsl B paMKax UTOTOBOW aTTeCTallud B
dbopmMe eTMHOTO TOCYAaPCTBEHHOTO 9K3aMEHA 110 XUMHUH.

[Iporpamma  mnga  w3ydeHuss  npeamera  «MeToabl  XMMHUYECKHX
VCCIIEIOBAHUI»



e YCTaHaBIMBAaET MHBAPHMAHTHOE MPEAMETHOE COJAEpKaHHE, 00sS3aTeIbHOE
JUISL U3y4YEHUs B paMKax OTAEIbHBIX Ipouiel, mpeaycMaTpuBaeT paciupe/ieieHmue
U CTPYKTYpUpPOBaHHE €ro MO KjaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUSM/pasziesiaM Kypca;

e JaéT MpUMEpPHOE pachpejieieHue y4eOHOro BpPEeMEHH, PEKOMEHIYEMOIO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e MpE/UIaraeT MPUMEPHYIO MOCIEAOBATEIILHOCTh HW3Y4YEHUs Yy4eOHOIO
Marepuaia C Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JIaT METOJUYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1a4 U3y4eHUs IIpeIMeTa
C y4éTOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEro o0IIero oopazoBaHus,
COJIEPKATEIIbHOM ~ XapaKTEPUCTHKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHHS
OCHOBHOM 0Opa30BaTeNbHOM MpPOrpaMMbl  CpeIHEro oOImero oOpa3oBaHMs
(JINYHOCTHBIX, METANpPEJAMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHBIX JEUCTBHI OOy4YarolIerocss IO OCBOCHHIO
coJiep KaHus IpeIMETa.

I[lo BceM Ha3BaHHBIM TO3UIMSAM B MporpaMMe MPeayCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHus.

B coorBerctBum ¢ koHumentyanbHeIMM monoxkeHusMu PIrOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUST Ha YPOBHE CpeJHEro oobmero oOpa3oBaHUs
npeaMer «MeToabl XMMUYECKHX HCCIEJOBAaHUI) HAIMpaBICH HAa peaIu3aluio
IIPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TaloM  MOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3alUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpazoBanus. B »9Toif cB3u wu3ydenwe mnpeamera «MeToIbl XUMHYECKHX
UCCIICOBAHUI» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa pPACIIMPEHUE U
yIiyOJieHue  MPAKTUYECKOM  TMOATOTOBKM  OOydYaroUIuMXcsi,  BBIOpaBIIMX
onpenenéHHbId Npoiib 00yYeHuUsl, B TOM YHCJIE C TIEPCIIEKTUBON MOCIIEIYIOIETO
MOJIYYEHUS] XHMHYECKOro O0O0pa30BaHMsl B OpraHu3alusax Npo(heccHOHaIbLHOTO
oOpazoBanus. Hapsay ¢ atum, B cBete TpeboBannii ®I'OC COO k miaHupyeMbIM
pe3ynbTaTaM OCBOCHHUS (enepaabHO 00pa30oBaTENbHONW MPOTPaAMMBI CPETHETO
oO1iiero 00pa3oBaHus U3ydeHue npeameTa « MeToIbl XUMUYECKUX UCCIEI0BAHUI
OPUMEHTHUPOBAHO TAKXE HA PEIIeHUE 3a]1a4 BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUSA
oOyuaromuxcs, Ha (opMHpOBaHME Yy HUX OOIICHMHTEIUICKTYalIbHBIX YMEHUH,
YyMEHUW  paluoHaIM3aiuu  y4eOHOro Tpyna ¢ OOOOMIEHHBIX  CITIOCOOOB
JEATETbHOCTH, UMEIOIINX MEXIUCITUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



[Tpu u3yuenun yuebHOTO TipeameTa «MeToIbl XUMUYIECKUX UCCIEOBAaHUN)
3aJa4eil MEepBOCTEIICHHON 3HAUYMMOCTU SBIsIeTCS ()OPMUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON AEATEIBHOCTH
YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphI. PelieHne 3Toi 3a1auu
Ha YIIyOJIEHHOM YpOBHE M3YYEHHS MpeIMeTa MPEArnojaraeT pealn3aluio TaKhX
Lejel, Kak:

e (opmupoBaHMEe TMpPENCTAaBICHUI: O MaTepUaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTHU SIBJICHUM MIPUPOJIBI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK U e€ BeIylled poju B 00€CleUeHUU YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKON U MUILEBON
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3/JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIIBHOIO MPUPOIOIOIb30BAaHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEed KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOMN
cpene;

e OCBOCHME CHCTEMbl 3HAHMHM, JICKANMX B OCHOBE XHWMHUYECKOMN
COCTABJISIIOLIEN  €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa: (QyHIaMEHTaIbHBIX
MOHSATHM, 3aKOHOB U T€OPUN XUMHUHU, COBPEMEHHBIX MPEICTABICHHUI O CTPOCHUU
BEIIECTBA HA  pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
NPOTEKaHUS! XMMHYECKHX PEAKUUH, O XHUMHYECKOM pPaBHOBECHHU, pacTBOpax M
JTUCTIEPCHBIX ~cHUcTeMax, o0 OOMMX HAay4YHBIX MPUHIUIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

o (opmupoBaHue y oOyuarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUW NIl OOBSICHEHUS KIIFOYEBBIX
uaeil u npoOjeM COBPEMEHHON XUMHUH, AJiA OOBSCHEHHUS M TPOTHO3MPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYK) NPHUPOAY; I'PAMOTHOIO pELICHHUS
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OIEHKH C TTO3HIIHN
HKOJIOTHYECKON 0€30MacCHOCTH MOCHEACTBUM OBITOBOM U NPOU3BOICTBEHHOMN
NEeATEIbHOCTH  YEJOBEKAa, CBS3aHHOW €  XMMHYECKUM  IPOU3BOJICTBOM,
HCITIOJIb30BAaHUEM U NIEpepadOTKOI BEIIECTB;

e yriuyOJieHWE TPENCTaBIEHWH O  HAYYHBIX METOJaX  IO3HAHUA,
HEOOXOMUMBIX JIJIsi MPUOOPETEHNS YMEHUN OPHEHTHPOBATHCS B MHUPE BEIIESCTB U
OOBSCHEHUS XUMUYECKUX SBJICHUN, UMEIOUIUX MECTO B IPUPOJE, B MPAKTUUECKOU
JEeSATEIbHOCTH U TOBCETHEBHOM KU3HHU.

B nnane peann3anuy mepBOOYEPEAHBIX BOCHUTATEIbHBIX U PA3BUBAIOIINX
GYHKIHNA TIEJIOCTHOM CHUCTEMBI CPEIHEro o0mero oOpa3oBaHWsl TPH H3YYCHHH
npeamera «MeTombl XMMHUYECKHX HCCIIENOBaHUI» OCOOYI aKTyaJIbHOCTh
NpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:



e BOCIHTAHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SBJICHUN MPHUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX W TMPHUKIATHBIX
WCCJICIOBAaHUA B XUMHUHU, (DOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKU;

e pa3BUTHE MOTHBAIlMM K OOYYCHHIO M II03HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCIHUTAHUIO HAa OCHOBE YCBOCHHS OOIICYEITIOBEYECKUX
LICHHOCTEH;

e Ppa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yJaromuxcs, (GOPMHUPOBAHHUE Y HUX CO3HATEIIEHOTO OTHOIICHUS K
caM000pa30BaHUI0 W HEIPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCIICITHOM
poeCCHOHATEHON U OOIIECTBEHHON JAEATEIHPHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e (opMupoBaHHE YMEHUH M HABBIKOB Pa3yMHOT'O IPHPOJIOIOIb30BaHUSA,
pa3BUTHE DKOJOTHMYECKOH KyJIbTYpbl, NPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIC3HOM DKOJOTMYECKOM AESITCIbHOCTH.

OO6m1ee 9nco 9acoB, MPEAYCMOTPEHHBIX TSI M3YYCHUS MpeaMeTa «MeTo bl
XUMUYECKUX HCCIIEIOBaHUI» cocTaBiseT 66 uacoB: B 11 kmacce — 66 4gacoB (2
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUUECKUX JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
OnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UTypaluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u llepuoandeckass cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuonueckoro 3akoHa /.M. Menneneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUS U JITIMHA CBSI3U. [0NSIpHOCTD, HAITPABIECHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BaleHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA IIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeyb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HHUA.  TUmb
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacTBOPE, MOJISIpHAsi KOHIIEHTpalusi. HacblllieHHbIe u
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukaiuysa XxuMudeckux peaxkiiuii B HEOPTaHUYECKOW M OpTraHUYECKOM
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs



DHEPTUU TIPU XUMHUYECKUX peaknusx. TerioBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIlMU BEIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuun
MOHHOT'O OOMEHA.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalM3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeielieHue
Cpelbl PacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOWCTBAa. ['mapuisbl.
TonIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenuwe B mpupojae, crnocoObl MOJydeHHs, (pusndyeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIICHHBIE CTIOCOOBI TOTyUYCHHUS
rajioreHoB. [[pruMeHeHne rajforeHoB U UX COSAUHEHUMN.

Kucnopoa, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJTYYEHUS
kuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUJIBI.

Cepa. Haxoxaenume B TpUpOAE, CIOCOOBI TOJNYYCHHS, (PU3UUECKHE W
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua



cepol(VI). CepHucras u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

Azor. Haxoxxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTasA U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenuHeHuit. dochopHbie
yno0peHus.

Yraoepon, HaxoXIeHHE B IpHpojAe. AJUIOTPOMHBIE  MOJIU(DUKALINU.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopoOuusa. DymiepeHsl, rpapeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4eHHs, (PU3NYECKHE U
xummudeckue cBorctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KpeMHus U ero coeAuHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanveckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cpoiictBa MeTawioB. IlpuMeHeHune MeramioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertauioB.  OOmume  crocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmeTamioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX dneMeHToB. Hartpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCTUHEHUN.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajupluil: MoJydeHue, (U3HUecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M HMX COEIWHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TToTy4YeHue, GUu3ndeckue 1 XMMUYEeCKrue CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00ouHBIX moarpynm  (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). XpoMarel m IuxpomaThl, UX
OKHCIUTEINbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(VIl). IlepmManranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCubl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
Y €r0 CILIABOB.

du3nyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHHUE METU U €€ COCAMHEHUN.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3yueHue oOpaslloB HEMETaIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KUCJIOPOJIE, H3Y4YEHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HICJIOYHBIX M IIEI0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C PAaCTBOPAMH KHUCJIOT H
nieIoued, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coeauHeHUs», «A30T U Gochop U MX COCTUHEHUIN,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectsa. [lonstue
O Hay4YHbIX MeETOoAax I[IO3HaHUS M METOJIOJIOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble mpuHLIMIBI OpraHu3alud XUMUYECKOT0 MTPOU3BOICTBA. [[poMbIliLIeHHbIE
CrocoObl TTOTYYEHUsI BaXKHEUINIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUS.
Ponb xuMuu B 06eCiedeHIH SHEPTETHUECKOM 0€30MTaCHOCTH.

XuMusi ®W 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MUIIEeBON 0€30MaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30macHOr0 MCMOJB30BaHUSl MPENaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
YKU3ZHHU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OCeTOH).

XuMHS B CETBCKOM XO03sicTBe. OpraHndecKue U MUHEPATbHBIC YI0OPCHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuanel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTer: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOUIUMX B PEAKIUU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
pEaKUnH, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJW W MOJSPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOOmed u
HEOpPraHU4eCcKoW XuMuH B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(UKaIius, MepUoOJIUIHOCTb, HAOIO/ICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, WJCaIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEpPUATIOB, JJIECKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI HA YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX  pE3yJIbTaTOB  OCBOECHMS mpenmera «MeTogpl  XUMHUYECKHUX
UCCJIEIOBAHMI» HA YpOBHE CpelHero o0imero oOpa3oBaHMs — BBIJICICHBI
CICAYIOIIME  COCTAaBISIONIME:  OCO3HAHHE  OOYYalOUIMMHCS  POCCHICKOM
TPaXJAHCKOW WMJICHTUYHOCTH, TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPENENICHUIO; HaJu4yhe MOTHBAllMM K OOyYEeHHMIO; TOTOBHOCTh U
CIIOCOOHOCTh  OOYYaloIIMUXCS PYKOBOJICTBOBATHCS TMPUHATHIMA B  OOIIECTBE
MpaBUJIaMH W HOPMAaMHU IMOBEJCHHUS; HAJW4YHh€ TMPABOCO3HAHUS, SKOJIOTHYECKOU
KYJBTYPbI; CHOCOOHOCTb CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ybTaThI OCBOCHMS npeamMeTa OTPaXaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JInuHOCTHBIE pe3ybTaThI OCBOCHMS npeamMeTa OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIBHBIX 3a/a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIluH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUA IMOCIEIACTBUM
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aIndHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU AeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HHIMBHUAYaJIbHOM TpPaeKTOpUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJeCO00Pa3HOr0 OTHOLIEHUS K HPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONIB30BAHUS JOCTIKEHUNW XUMUHU IS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMMPUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIPaBICHHOCTA M BAXXHOU pPOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO YICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUMN, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pa3iuyHbIX cepax mpodeccnoHanbHON
JIEeSITEIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMBbI mpeamera «MeTomabl
XUMUYECKUX HCCIEJOBaHUI» Ha YypPOBHE CpeAHero oOmero obpa3oBaHUs
BKJIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHITHS, OTPaKaIoIIne
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB I[O3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApPYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATTBHOM KOMIETSHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBUS B MO3HABATEIBHON M COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMU
JICHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peakuuu — MPH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaKkuuu;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:



3aJlaBaTh BOIMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUATIOTa U/ WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

BBICTYNATh C MpE3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO HJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MPoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATh CBOK I103HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTEIbHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pE3ynabTaThl OCBOCHUA MpPOrpaMMmbl  mpeamera «Meroabl
XUMHUUYECKUX UCCIEJOBaHUI» Ha YpPOBHE cpenHero ooOiiero oOpa3oBaHUS
BKJIIOYAIOT crnenuduyeckue s ydeOHoro mnpeaMera «MeToabl XUMHUYECKHX
WCCJICIOBAHMI) HAay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO,
WHTEpIIpeTalui U NMpeoOpa30BaHUIO0 3HAHUM, BUJbI ACATEILHOCTH IO MOJYYCHUIO
HOBOT'O 3HAaHWS W MPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX YYEOHBIX CHUTYyaIusx, a
TaKXe B PEaJIbHbIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C XUMUEH.

[IpenMeTHble peE3ynbTaThl OCBOCHUSI TmpeaMera «MeToapl XUMHUYECKUX
VICCIIEIOBAHUI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepuaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN MNPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWIUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB DHEPruHu, B OOECIECUCHHH PAllMOHAIBLHOTO MPUPOJOIOIL30BaHUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOMN
cpene;



BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS — XUMHUYECKUH DJJIEMEHT, aToM, SApO aroMa,
U30TOIBI, JICKTPOHHAST 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMma, TuOpuau3alusi aTOMHBIX OpOuTaliel, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHA),
KpUCTAJUINYECKAsT PEMIETKA, XHMHUYECKas pPEeaKkuus, pacTBOpP, JJIEKTPOJIMTHL,
HEAJIEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTEIEHb JAMCCOLMALINH,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMHUYECKON PEaKINH, CKOPOCTh XUMUYECKOW PeakLUi, XUMUYECKOE PaBHOBECHE,
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHYECKOW IHUCCOLMALUHU, NEPHOIUYECKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHNS] SHEPTUH IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU SI3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUsA
OPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJSIPHOM YpPOBHSAX; MPEICTAaBICHUS O MEXAHU3Max XUMHUYECKUX
peakumii, TEPMOAMHAMUYECKHX W  KHUHETHYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

C()OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHMUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHMSX, BUJ XMMUYECKON CBS3M (KOBAJECHTHAs,
WOHHAsi, METaJUInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMUYECKOM  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBA3H;



cOPMUPOBAHHOCTh ~ YMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3aropa U
JIPYTHUE); CAaMOCTOSITEIbHO BIOMpPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOJNUECKOro 3akoHa /.
W. MenneneeBa u JeMOHCTPUPOBATh €70 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHYECKHX OJJIEMEHTOB MEPBOr0O—YETBEPTOrO MNEPHOIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coenuHeHnd 1o nepuogaM u rpynnaMm llepmogmueckoin cucremsr [ W.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3UM MEXAY HEOPraHWYECKHUMH BEIIECTBAMHU C
MIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYUIHOCTb: OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
TUX pPEAKUUH; peakuuid HMOHHOTO OOMEHa MYTEM COCTAaBJICHHUS HX MOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEeakUMil  TUAPOJIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMUHMS);

C()OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHUN ¢ y4ETOM HMX HHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHUYECKOW pEeaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3aehcTeuil (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaThb XUMHUUYECKHUE PEaAKIIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHLMINBI XHUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
NPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTb BJIAJIEHUS CHUCTEMOM 3HAHUI O MeETOoAax Hay4YHOIO
NMO3HAHUA SIBJICHUN NpuUpoabl — HaAOIIOJEHUE, W3MEPEHHE, MOJEIUPOBAHUE,



AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIH3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSTh 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIEIOBAHUH BEIESCTB
U s OOBSICHEHWS XHWMHYECKUX SIBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN AESITEIIbHOCTH YeJIOBEKa U B OBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JOJsl BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHILIEHTPAIUS»;
Macchl BeUIECTBA WM 00bEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAccCe
Wi 00bEMY OJHOTO U3 YyYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOro 3(dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi pPacTBOPOB KHUCIOT M LIEJNOYEH ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIAaHO B BHUJE pacTBopa ¢
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA NPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN  JKCIepUMEHT  (IPOBEACHHME  pEakIuid  HOHHOTO  OOMeHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEIECHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, H3YyYEHHUE BIUSHUA
pasnu4HbBIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIMu, pEIICHUE
DKCIIEPUMEHTANIFHBIX 3afad 1o Temam «Metamwmey u  «Hemertamne») ¢
coOJI0ICHHEM TIpaBUIl O€30MacHOro oOpallleHusl ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznu4yHOi (opMe pe3yibTaThl 3KCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH HUX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOII0O/IaTh MTPaBUJIa TOJIb30BAHUS XUMHUYECKOM
nocyol W JabopaTopHBIM O00OpyAOBaHWMEM, OOpalleHUs C BeEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTUYECKH IL€JIECO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LESAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOLIEH NPUPOIHON
Cpelbl M JOCTHXKEHHMS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAaThb OMNACHOCTH
TOKCHYECKOTO JEHCTBUS Ha YKUBBIC OPTaHW3MBbI OINPEACIIEHHBIX HEOPTaHWYECKHX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBJIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CPeicTBa MaccoBOM nH(popMaluu, IHTEpHET U apyrue), KpUTUIECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ U HUCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



TEMATHYECKOE U ITIOYYPOYHOE IIVTAHUPOBAHUE

11 KIIACC
Jr:;-)n Tema ypoka

KoauuecTrBo yacoB

KonTpoabsHsbie
padoTHhI

IIpakruuec
KHe padoThI

JJIeKTPOHHBIE IM(POBLHIE
o0pa3oBaTe/bHbIe pecypchl

1 OCHOBHBIE 3aKOHBI XMMHUH M PacueThl HA UX OCHOBE. bu6mmoreka [IOK
https://myschool.edu.ru/
2  Ipaxkrnyeckas padora Nel «DKcnepuMEHTAIbHBIN aHAIN3 KaK bubnnorexa [JOK
METOJT UACHTU(DHUKAIIMN XUMUYECKHX COCTUHCHUIN 1 https://myschool.edu.ru/
OTpe/IeIICHUSI UX KAYECTBEHHOTO COCTaBa (Ha MpuMepe
coeTMHECHMH 371eMeHTOB |I-A rpyrbn)
3 Crioco0Obl BEIpaKEHHS KOHIIEHTpAI[UU pacTBOPOB. Perenue bubnuorexa [JOK
3aJ1a4 Ha PacTBOPBHI. https://myschool.edu.ru/
4 CriocoObI BhIpayKEHUSI KOHIICHTPAIMN pacTBOPOB. Pemenue
3a/1a4 Ha PacTBOPHI.
5 IpakTuyeckasi padora Ne2 «IIpurorosieHue pacTBOpoB C 1 bu6mmoreka [IOK
3aJJaHHOM MOJIIPHOM KOHIIEHTpAIIEi» https://myschool.edu.ru/
5 Pemenne pacueTHbIX 33724 IO TEPMOXUMHYECKUM YPAaBHEHUSIM. bu6nmoreka [JOK
https://myschool.edu.ru/
6 Pemenue 3amau mo reme «TepMoIMHAMHUKA XUMUYECKUX
MIPOLIECCOBY
7 Pemrenue 3anau no reme «CKOpOCTh XUMHUUYECKUX PEAKLIUAI) bubmuorexa [JOK
https://myschool.edu.ru/
8 IpakTuyeckast padora Ne 3 «BnusiHue ycioBuii Ha 1 bubmuorexa [JOK
XHUMHUYECKOE PABHOBECHEY https://myschool.edu.ru/
10 TIlpakTuyeckasi padora Ne 5 «Peakiiu HOHHOTO OOMEHaY. 1 bubnnoreka [JOK
https://myschool.edu.ru/
11  IIpakTuyeckasi padora Ne 6 «Peakiuu ruipoiansa couei». 1 bubnuorexa [IOK
https://myschool.edu.ru/
12 TIIpakTuueckas padora Ne 6 «Peakiuu ruponnsa coyen.
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13

Metoapl coctaBienust ypaBHenuit OBP

bubmuoreka [JOK
https://myschool.edu.ru/

14  Metonbl cocraBienus ypaBuenuii OBP

15  Hanucanue ypaBHEHHUH 2JIeKTpou3a. Pemenue 3amay. bubnuorexa [JOK

https://myschool.edu.ru/

16  Hamucanue ypaBHEeHHUH 31eKTponn3a. Pemenue 3amau

17  IIpakrnueckas padora Ne 7 «llonydyeHne ammuaka u bubmumorexa [IOK
H3YYCHHE €TI0 CBOMCTBY. https://myschool.edu.ru/

18 Ilpakruueckasi padora Ne 8 «[lomyueHue yriekuciaoro raza u bubnnorexa [JOK
OTIBITHI C HUM). https://myschool.edu.ru/

19 IIpakruueckas padora Ne 9 «Pacno3znaBanue kapOOHATOB U bubnunoreka [JOK
pELICHUE SKCIICPUMEHTAIBHBIX 3a/1a9». https://myschool.edu.ru/

20 | IIpaxtuyeckasi padora Ne 10 «Pacrno3naBaHue a30THBIX, bubnnorexka [JOK
KaJTMAHBIX ¥ (POCHOPHBIX yI00OPCHHIT. https://myschool.edu.ru/

21 | IIpaktnyeckasi padora Ne 11 «KecTkocTb BojibI U CIOCOOBI €€ bubnuoreka [IOK
YCTPaHEHUS . https://myschool.edu.ru/

22  TIpaxktuyeckasi padora Ne 12 «VccnenoBanue CBOWCTB bubnnorexa [JOK
COEIMHEHUH aJTIOMMHHUS U LIUHKAY. https://myschool.edu.ru/

23 | IIpaktnyeckasi padora Ne 13 «CoenquHeHNs MEIU U JKelle3ay. bubnuoreka [IOK

https://myschool.edu.ru/

24 | IIpaktnyeckasi padora Ne 13 «CoeruHeHUs MEIU U JKeJle3ay.

25 | IIpakTtnyeckasi padora Ne 14 «CBoiicTBa HEOPraHUYECKHX bubnuoreka [IOK
COCINHEHHIY. https://myschool.edu.ru/

26 | IIpaxkTtuyeckasi padora Ne 14 «CBoiicTBa HEOPraHHYECKUX
COEAMHEHUI.

27 | IlpakTnyeckasi padora Ne 15 «Pemenne skcriepuMeHTaIbHbBIX bubnuoreka [IOK
3aj1a4 Ha paclio3HaBaHHE OPTaHMYCCKUX U HEOPTAaHHMYECKUX https://myschool.edu.ru/
BEIIIECTB.

28 | IIpaktnyeckasi padora Ne 16 «3HakoMcTBO ¢ oOpa3amMu bubnuorexa [IOK
JICKaPCTBEHHBIX BEIIECTBY. https://myschool.edu.ru/

29  IIpaktuueckasi pa6ora Ne 17 «AHaiu3 MUTHEBOM BOJIBI HA bubnmoreka [JOK
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KHUCJIOTHOCTDb U COACPKAHNEC HCKOTOPBIX HOHOBY.

https://myschool.edu.ru/

30 | IIpaktuyeckasi padora Ne 18 «AHanM3 XUMHUYECKOM 2 1 bubmuoreka [IOK
uHGbOPMAIIHH, TOJYYCHHON M3 Pa3HBIX HCTOYHHKOBY. https://myschool.edu.ru/
31  Pemenue 3ay1a4y pa3HbIX TUIIOB 4 bu6mmoreka [IOK
1
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 18
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
Xumus: YaeOHuk miis ydanuxcs 11 kmacca oOmieoOpa3oBaTenbHbIX
yupexnaenuit / Kysnernosa H.E., Tutosa U.M. u np.

Kysnenosa H.E., Jlekun A.H. 3agaunuk no xumuu. 11 ki1

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumust: YueOHuk s yuaniuxes 11 kinacca o0ieo0Opa3zoBaTeabHbIX
yupexaenuit / Kysnenosa H.E., Tutoa .M. u nip.

Xumust: YueOHUK 15 yyanuxces 9 kiacca o01eo0pa3oBaTebHbIX
yupexaenuii / Kysnenosa H.E., Tutoa .M. u nip.

Kysnenosa H.E., JIeekun A.H. 3agaunuk o xumuu. 11 ki

Kysnenosa H.E., Jlekun A.H. 3agaunuk no xumuu. 10 k1. 'apa H.H., 3yeBa
M.B. B xumunueckoit naboparopun. 11 ki. Pabouas Tetpap.

Jurasnosa JI.E. KoMrutekcHas TeTpaap 111 KOHTPOJIS 3HAHUM.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Xumus 11 Beex — XX 1. O6pazoBarenbHas komiekmus 1C.

Bupryansnas mkona Kupumia u Medoaus. Ypoku xumuu.

OtkpbiTas Xxumus. [1oHBIM HHTEPAKTUBHBIN KypC XUMHHU.

Xumust 1151 TyMaHUTapueB. DJIEKTUBHBINA KypC.

Tectbl. Xumus. 8 — 11 kiaccsl.

Enunas xosuteknus udpoBbIx 00pa3oBaTelbHBIX pecypcoB (WWw.school-
collection.edu.ru)

http://www.alhimik.ru .

http://college.ru/chemistry/index.php - OtkpeiThIil KOIeK: XUMUs. Ha caiite
B OTKPBITOM JIOCTYIIE pa3MelleH yueOHuk Kypca "Otkpbitag Xumus 2.5",
WHTEpPaKTUBHbBIE JaVa-anmieTsl (Moenn), ON-line-cripaBoYHUK CBOWCTB BCEX
U3BECTHBIX XUMHUYECKUX 3JIEMEHTOB, 0030p MHTepHET-pecypcoB 0 XUMUU
NOCTOSIHHO OOHOBIsieTcs. " XpecToMaTus" — 310 pyOpuKa, riae coOpaHbl
AHHOTUPOBAHHBIE CCHUIKU HA 3JIEKTPOHHBIC BEPCUU PA3TUYHBIX MATEPUAJIOB,
MMEIOIIHECS B CETH.

http://lyceuml.ssu.runnet.ru/~vdovina/sod.html - CoopHHK pacdeTHBIX 3a1aq
JUTsl paboThI Ha crelKypce "Perenne pacueTHBIX XUMHUYECKUX 3a71a9".
http://www.chemistry.narod.ru

Mup Xumun. KauecTBeHHBIE pEaKIINK U TTOJTYYEHUE BEUIECTB, IPUMEPHI.
CnpaBounbie Tabnuibl. MI3BeCTHBIE YUEHbBIE - XUMUKH.
http://www.chemexperiment.narod.ru/index.html - DxcnepumenTanbHast
XUMUS.
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http://him.1september.ru

«1 cents6ps». Bee ms yuutens xumun. B Tom uncne KontposbHbie 3a1anus
no xumuu (10 kimacc, 6a30BbIM Kypc)
http://news.1september.ru/fiz/1999/no37_2.htm

http://festival. 1september.ru

®ecTuBaiIb NeAarornyeckux uaen «OTKPBITBIA YPOK»
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