


HOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMmMa 1o XMMHUHU Ha YPOBHE CpenHero odmero obpasoBanus pazpadoTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBannu B Poccuiickoit
Qeneparun», TpeOOBaHMI K pe3ysibTaTaM OCBOCHHsS (enepanbHONH  00pa3oBaTeIbHOM
nporpammel cpearero obmero odpazosanusi(@OIT COO), mpencrasieHHsix B DenepanibHOM
rocyaapcTBeHHOM obOpasoBarenbHoM craHpapre COQO, ¢ yuérom Konuenuum npenonasBaHust
yueOHOro npeamera «Xumusi» B 00pa30BaTeNbHBIX OpraHmsauusx Poccuiickoii ®enepanmy,
peaM3yOMINX OCHOBHBIE 00pa30BaTENIbHbIC IPOrPAMMBI, 1 OCHOBHBIX MOJOKeHUH « CTparerun
pa3BuTusi BocnutaHusi B Poccutickoli @enepanuu Ha nepuon a0 2025 roma» (PacnopsikeHue
[IpaButenbcra P® ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoBHE YIIIyONEHHOrO H3yYEHHs] 3aHUMAeT Ba)XHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpaszoBanmsi yuammxcss 10-11 krmaccoB. Usyuenwe mnpenmera,
peanmsyeMoe B yCJIOBHSX AH(PHEPEHLHUPOBAHHOTO, MPOPHIBHOTO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011e00pa30BATEIBHYI0 U OOIIEKYJIBTYPHYIO TOATOTOBKY BBIMYCKHHUKOB INKOJBI,
HEOOXOIUMYIO IS aAaNTAlH UX K OBICTPO MEHSFOIIMMCS yCIIOBHSIM JKU3HH B COLIYME, a TaKXKe
U TIPOAOJDKEHUST 00yUeHUs] B OPTaHU3aLMsIX MPOpeCCHOHAIBHOTO 00pa3OBaHMs, B KOTOPBIX
XUMHS SIBIISIETCS OMHON U3 PUOPUTETHBIX JUCIUILIHH.

B mporpamme mo XMMHM Ha3Ha4eHHE MpeaMeTa «XUMHs» IOJydaeT MNOAPOOHYIO
UHTEPIIPETAaliI0 B COOTBETCTBUM C OCHOBomojararoummu nonoxenusmu P®IOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIEJIEH, COePKaHUs, PE3yJIbTATOB O0yUeHHs U TPeOOBaHUI K YPOBHIO
MOATOTOBKU BBITYCKHUKOB. CBUAETENBCTBOM TOMY SIBJISTFOTCSI CJIEAYIOINUE BBITIOJIHIEMbIC
IPOTrPaMMOM MO XUMHHU (PYHKLINH:

¢  uHPOPMALMOHHO-METOIUYECKAs, peajn3auus KOTOpOH obecrnednBaeT
NOJIyYeHHE TIPENCTABJICHUSI O LENAX, COAEepKaHWHU, OO0IeH cTparernu OOy4eHHH,
BOCITUTAHMS U PA3BUTHUS OOYHAIOIIUXCS CPENCTBAMH PEAMETa, H3y4aeMOTO B PaMKax
KOHKPETHOTO TIPOQHIIS;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast npeayCcMaTpUBaeT
OTpenesieHue. TNPUHLMIIOB CTPYKTYPUPOBAHUS M IOCIENOBATEIBHOCTH H3YYEHUS
y4eOHOro Mmarepuaia, KOJNMYECTBEHHBIX M KAaYeCTBEHHBIX €ro XapaKTepPUCTHK;
NOAXONOB K (OPMHPOBAHUIO COAEPIKATENBHON OCHOBBI KOHTPOJSI M OLICHKU
00pa3oBaTEeNbHBIX OCTHXKEHUH OOYYaroIMXCsl B PaMKax HTOrOBOHW aTTECTALMU B
¢dopme eaHOTO rocy1apCTBEHHOO 3K3aMeHa MO XUMHUU.

IIporpamma muist yriry OEHHOTO M3YYEHUST XUMUH:

®  YCTaHABJIMBACT MHBAPHMAHTHOE MPEIMETHOE COAEpIKaHHe, 00s3aTenbHOe
IUIS U3yYEHUs] B PaMKax OTAENbHBIX Mpoduiied, mpeayCcMaTprBaeT paclpeaeieHue 1
CTPYKTYPHUPOBaHHUE €ro IO KJaccaM, OCHOBHBIM COZEP KaTEeNbHBIM JIMHUSAM/pa3aenam
Kypca,

¢  1aéT MpHUMEPHOE pacmpernesieHre y4eOHOro BPEMEHH, PEKOMEHIyeMOro
111 U3YUEHHSI OTJIENbHBIX TEM,;

e  @pemyaraeT MNPUMEPHYIO MOCIENOBATEIbHOCTh H3yUEHHs y4eOHOro
Martepuaja C Y4Y€TOM JIOTMKH TIOCTPOGHHS Kypca, BHYTPHIIPEOIMETHBIX U
MEXITPEIMETHBIX CBsI3€el,

®  1aéT METOAMYECKYIO MHTEPIPETALHUIO IeNieil 1 3a1a4 U3yueHus mpeaMera
Ha yrayONE€HHOM YpPOBHE C YYETOM COBPEMEHHBIX NMPHOPUTETOB B CUCTEME CPEIHEro
o0mmero oOpa3oBaHUsl, COAEPIKATENLHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMbl CpPeIHEro o0mero odpa3oBaHUs



(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TAK)XKE C YIETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBHIA OOYyYaroIerocsi MO OCBOCHUIO COAEPIKAHUS
npeaMera.

I[To BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe [0 XHMHH IPEIyCMOTpPEHa
MPEeMCTBEHHOCTh ¢ OOy4YeHHWEM XHMHH Ha ypPOBHE OCHOBHOro ofmero obOpasoBaHus. 3a
npeneiaMu  yCTAHOBJICHHOW TMPOrpaMMON TO XUMHH 00si3aTepbHON  (MHBapHAHTHOM)
COCTABIISIIOLIEH COMEp KaHMsI y4eOHOTro peaMeTa « XUMUSD) OCTaETCsl BO3MOYKHOCTDb BBIOOpa €ro
BapUATHUBHOHN COCTABIISIONIEH, KOTOPasl JOJDKHA ONPEAEISThCS B COOTBETCTBUN C HANIPABICHHEM
KOHKpPETHOTO npoduist o0ydeHust.

B coorBerctBun ¢ koHuentryaibHbiMu nonoxkeHusmMu ®I'OC COO o HazHaueHUU
npeaMeToB 0a30BOro u yriryOnéHHOro ypoBHel B cucteMe A pepeHunpoBaHHOTO OOyYeHUs Ha
ypOBHE cpeanHero odmero o0pa3oBaHus XUMHUS Ha YPOBHE yIIyOIEHHOrO U3YUYEHHsT HAIpaBJIeH
HA peaJM3alyi0 NPEeEMCTBEHHOCTH C TOCIEAYIOIUM 3TanoM IMOJNYYEHHs XUMHYECKOTO
0o0pa3oBaHUsi B paMKax H3y4YEHHs] CIEIHAJbHBIX €CTECTBEHHO-HAYYHBIX U XHMHYECKUX
IVCLMIUIMH B By3aX M OPraHU3alusaX cpeaHero npodeccuonanbHoro odpasosanus. B 1ol cBsizu
U3yueHHe TnpeaMera «XUMHs» OPHEHTHUPOBAHO MPEHMYINECTBEHHO HA pAaClIUPeHHe W
yIrayOlleHHe TEeOPEeTUYECKOH M MPAKTUYECKOH TIMOATOTOBKM OOYYArOLIUXCS, BBIOPABIINX
onpenenéHHbI npoduine 0OydeHus, B TOM YUCIE ¢ TMEPCIEKTUBOH MOCIEAYIOIEro MOy YeHUs
XUMHYECKOTo 00pa3oBaHMs B OpraHU3alMsAX MpodeccHoHambHOro obpasoanus. Hapsay ¢ atum,
B cBere TpeboBaHuii ®I'OC COO k miuaHupyeMbIM pe3yJbTaTaM OCBOEHHs (eneparbHON
00pazoBaTeNIbHON MPOrpaMMbl CPeIHEro oOIero oOpa3oBaHMs U3yUeHHE MpenMeTa « XUMUsD)
OPUEHTHUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHMS U COLIMATIBHOTO Pa3BUTHs O0yUarOIIHXCS,
Ha (OPMHUPOBAHHE Y HUX OOIIEHHTEIUICKTY AIbHBIX YMEHUH, YMEHUH palMOHATH3ALMH YIeOHOTO
Tpyada ¥ OOOOMIEHHBIX CHMOCOOOB  MEATENBHOCTH, WMEIOINUX MEKIUCIUILIMHAPHBIN,
HaJMPEIMETHBIN XapakTep.

CocraBnsroIiuMu npeaMeTa « XUMHsD» Ha yPOBHE YIIIyONEHHOTO M3Yy4EHUS SIBISIFOTCS
yrayonénasle Kypebl — «Opranndeckast xuMusy U «OOmast u HeopraHudeckas xumusy. [lpu
OTIpPeNeNIEHUH MOIXOAO0B K OTOOPY M CTPYKTYpPHOW OpraHU3allM COAEPIKAHUS 3TUX KYpPCOB B
porpaMMe 1o XUMHUH 3a ocHOBY mpuHsTH nonokeHust PI'OC COO o paznuumsx 6a30BOro u
yTayONEHHOTO YPOBHEH H3YUYeHUS IPEAMETA.

OcHoBy cogep:xkaHusi KypcoB «Opranuueckass xumus» U «OO0IIass U HEOpraHWYECKast
XUMHSD» COCTABJISIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUN M YMEHHUH, OTHOCALINXCS K 0a30BOMY
YPOBHIO M3Y4YEHHsI MpeaMera. DTa CUCTeMa 3HAHWUH TOJIy4aeT ONpPENesEHHOE TEOPEeTHUECKOe
IOTOJTHEHNE,  TMO3BOJIIIOIIEE  OCO3HAHHO  OCBOUTH  CYINECTBEHHO  OONBbIIHUH  0OBEM
(bakronormueckoro marepuana. Tak, Ha yriyOIEéHHOM ypOBHE U3yYeHUs MpeaMeTa odecreueHa
BO3MOKHOCTh 3HAYHMTENBHOTO yBENUYEHUS O0BEMa 3HAHUM O XHMHYECKHX JJIEMEHTaX U
CBOMWCTBAaX MX COCJWHEHHI Ha OCHOBE PACIIMPEHUsS M YIIyOJIeHHUs MPEACTABICHUH O CTPOSHUH
BEINECTBA, XMMUYECKOH CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHMs PEaKIHii, pACCMAaTPUBAEMBIX C
TOYKU 3PEHHSI XUMUYECKOH KMHETUKH U TEPMOAMHAMUKH. M3yueHne nepruoandecKoro 3aKkoHa 1
[lepronnyeckoli  cHCTEMBl XUMHYECKHX  3JEMEHTOB  0a3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHMUYECKUX MPEACTABICHUSAX O CTPOSHUH aTOMa. XUMHYECKast CBSA3b OOBSICHACTCS C
TOYKHU 3PEHUS YHEPTETUIECKUX U3MEHEHUH ITpH €€ 00pa30BaHUH U Pa3PYLICHNUH, a TAKXKE C TOYKH
3peHUst MEXaHU3MOB ¢ oOpa3oBaHusl. M3ydeHne THIIOB peakuuii HOMoNHAETCs (OopMUpOBaHEM
npeacTaBiIeHUH 00 3JIEKTPOXMMHUYECKHX IMPOLECCaX M 3JIEKTPOIN3E PACIUIaBOB M PAaCTBOPOB
BEIIECTB. B Kypce OpraHM4eckoil XUMHM TPU PACCMOTPEHHH PEAKIHOHHOH CrocOOHOCTH



COeAMHEHUH ynemsieTcs oco0oe BHUMaHHE BONPOcaM 00 3JIEKTPOHHBIX 3P (dekTax, O B3AUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3Max PeaKiuil.

Ocoboe 3HaYeHHE UMEET TO, YTO Ha CONEPIKaHHE KypCOB XMMHUHU yIIyOJIEHHOTO YPOBHS
U3yUeHHs JJIs1 KJIACCOB OMNpeneléHHOro npoduis (TIaBHbBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep MOMOIHEHUH K O0Iel cucreMe MpeaMeTHBIX 3HAHWH) OKa3bIBAIOT BIUSHHE CMEXKHBIE
npeaMetel. Tak, Hampumep, B COINEP)KAaHMM MpPEAMeTa MJsl KJIACCOB XHMHKO-(PHU3UUECKOTo
npoduist Gonbioe 3HaUYeHHEe OyAyT UMETh 3JIEMEHThI y4eOHOro Marepuaia mo odmeil XUuMuu.
[Ipn u3ydeHuW npenMera B JAHHOM CJIy4ae akLeHT OyAeT caejaH Ha OOLIHOCTh METOOB
MO3HAHUS, OOLUTHOCTh 3aKOHOB M TEOPHH B XMMHU U B (PH3HKE: aTOMHO-MOJICKYJIIPHAST TEOPHSI
(MonekyyspHast Teopus B (U3MKE), 3aKOHBl COXPAHEHHs] MacChl U OHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILECTB U APYTOe.

B T0 e BpeMs B COIepIKaHUM IPEAMETA JJIs KIIACCOB XUMHUKO-OHOJIOTHUYECKOr0 POdHIs
OonbLINiA yenbHbIA Bec OyaeT MMeTh OpraHndeckas XUMHs. B 3ToM citydae npenocrasisieTcs
BO3MOXKHOCTB 1T 00JI€€ OOCTOSTENIbHOTO PACCMOTPEHUSI XMMHUYECKON OpraHU3alny KIETKU KaK
OMONIOTMYECKOl CHCTEMBI, B COCTaB KOTOPOH BXOMAAT, K NPUMEPY, TaKHe€ CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMUIbIL, OEJNKH, YIJIeBOABI, HYKJIEHHOBBIE KUCIOTBHI U apyrue. Ilpm sTom
3HaHMUSI O COCTAaBE€ U CBOICTBAax IpeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy>KaT OCHOBOM JUIsl U3YUEHHSI CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXAHUS, THIIEBAPEHISL.

B mnane gopmmpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYUYHBIX
METOJIOB IMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HayYHbIX 3HAHUM H3ydeHHe IperMeTa
«XuMus» Ha yrayOnéHHOM ypOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBSA3SIX € y4eOHBIMH
npeaMeTaMH, BXOASILIMMH B COCTaB MPEIMETHBIX oOnacTel « ECTecTBeHHO-HAyYHbIE IPEAMETHD),
«Maremaruka u nHpopMaTuka» 1 «PyCcCKUi sI3bIK U JIUTEPATYPay.

IIpn m3yyennn yueOHOTO mpenMera « XuMus» Ha yrilyOJIEHHOM ypOBHE TakXKe, Kak Ha
YPOBHE OCHOBHOTO W cCpemHero oOmero oOpasoBaHuss (Ha 0a30BOM ypOBHE), 3amadeit
NEPBOCTENEHHON 3HAYMMOCTH SIBIsieTCss (DOPMHPOBAHHE OCHOB HAayKHM XUMHHU Kak oOjactu
COBPEMEHHOI0 €CTEeCTBO3HAHUS, IPAKTUUECKON MAEATebHOCTH 4YeJlOBeKa W OJHOIo U3
KOMIIOHEHTOB MHUPOBOH KyJbTYypbl. Pemenne 3Tol 3agaun Ha yriyOlIEHHOM ypOBHE M3Y4EeHUS
IpeaMeTa MpeanoiaraeT pealus3aliio TakuxX Lesel, Kak:

e  (dopMHUpOBaHHE TPENCTABJIECHUI: O MaTepHaJbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJIEHUN NPUPOIBL O MECTe XUMHUHU B CHUCTEME
€CTEeCTBEHHbIX HayK M €€ BeAylueld poiu B O0ECNeueHUH YCTOWYMBOIO Pa3BHUTHUS
YeJIOBEYECTBA. B PEIICHUU MPOOJIeM 3KOJIOTMYECKOUW, YHEPreTUYeCKOW W MHINEBOH
0e30macHOCTH, B pPa3BUTHM MEIULMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
HUCTOUYHUKOB SHEPrUHM, B O00OECNEUEeHUH palMOHAJBHOIO MPHUPOAOIOIb30BAHUSA, B
(bopMHUpPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYPBI UEIOBEKA, & TAKXKE HKOJIOTHIECKU
00OCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 37J0POBBIO U IIPUPOIHON Cpene;

e  OCBOCHME CHCTEMBl 3HAHHUH, JE€XKalUX B OCHOBE XUMHYECKOU
COCTABIISIIOLIEH €CTeCTBEHHO-HAyYHOH KapTHHBI MHUpA. (PyHAAMEHTAIbHBIX MOHATHH,
3aKOHOB U TE€OpUH XMMMM, COBPEMEHHBIX IPENCTaBIEHUI O CTPOEHUHU BEIleCTBAa Ha
pa3sHBIX ypPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAaAMOJEKYJSIPHOM, O
TEPMOJMHAMUYECKUX M KUHETHMYECKHUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XMUMHYECKHUX
peakuuii, 0 XHMHYECKOM PaBHOBECHUH, PACTBOPAX U AHUCIIEPCHBIX CUCTeMax, 00 obmux
Hay4HbBIX PUHIUNAX XUMHUECKOTO PON3BOICTBA;

e ¢opmupoBanne y  OOy4arOIIMXCA  OCO3HAHHOTO  TOHMMAaHUS
BOCTPEeOOBAHHOCTH CUCTEMHBIX XUMHUYECKUX 3HAHUH 111 OOBSICHEHUS KIIIOYEBBIX UAEH



U mpoOsieM COBPEMEHHOH XUMUH, A1 OOBSCHEHHS W NMPOTHO3UPOBAHUS SIBJICHHIA,

HUMEIOIUX €CTECTBEHHO-HAYYHYI0 TPUPOAY, T[PAMOTHOIO peIleHus mnpodiem,

CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBAHUS, aHAJIN3a U OLIEHKH C MTO3ULIMI 3KOJIOTMYECKON

0€e30MacHOCTH MOCENCTBHI OBITOBON M MPOM3BOACTBEHHON MEATENIbHOCTH YEJIOBEKA,

CBSI3aHHOW C XHUMHYECKHM TPOM3BOIACTBOM, HCIIOJNB30BAHMEM U MepepadOTKOM

BEIIECTB,

e  yriayOneHwe TPEACTaBIEHWNM O  HAayYyHbIX  METOJax  IO3HAHWS,
HEOOXOMUMBIX MJIsi MPHOOPETeHUs] YMEHUH OpPHUEHTHPOBATHCS B MHpPE BEINECTB U
OOBSICHEHUS] XMMUYECKHX SIBJICHUH, UMEIOIIUX MECTO B IMPHPOAE, B MPAKTHYECKOH
ACATCIIbHOCTHU U HOBCGHHGBHOﬁ JKU3HU.

B miane peanuzanuu mepBOOYEPENHBIX BOCIUTATEIBHBIX M PAa3BUBAOIIUX (DYHKIIHI
LIEIOCTHON CHUCTEMBI CpeqHero oO0Inero oOpa3oBaHUs MPH U3yYEeHHH NpeaMera « XUMHUS» Ha
yriyOJEHHOM YPOBHE OCOOYIO aKTYalIbHOCTh MPUOOPETAIOT TaKKE ENTH U 3a/1a4H, KaK:

e  BOCIHUTaHHE YOEKNEHHOCTH B [O3HABAEMOCTU SIBJICHHHA MPHUPOIB,
YBAXKEHUsI K TMPOIECCYy TBOpYECTBA B OOJACTH TEOPETUYECKUX U TPUKIATHBIX
UCCIIeOBaHUN B XUMHH, (OPMUPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU,

¢  pa3BUTHE MOTHBAUMM K OOYYEHHIO W TIIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIHTAHHIO Ha OCHOBE YCBOEHHs OOIIeYeOBeYeCKUX
LIEHHOCTEH,

° Pa3BUTHE TTO3HABATCIIbHBIX HHTCPCCOB, UHTCIJICKTYAJIbHBIX U TBOPUECCKUX
criocobHOCTel oOyuaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBHOIO OTHOIICHHS K
caMo0O0pa30BaHUID M HEMPEPBIBHOMY OOpPa3OBaHUIO KAaK YCJIOBHIO YCIEUTHON
poeCCUOHAITLHON U OOIEeCTBEHHOM AESITEIbHOCTU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 37I0POBBIO U OTPEOHOCTH B 3I0POBOM 00pase *KU3HHU,

e  (¢dopMHpOBaHHE YMEHHH M HABBIKOB Pa3yMHOIO MPUPOIOIOJIb30BAHMA,
pa3BUTHE 3KOJOTHUECKOW KYJbTYPbl, MPHOOPETEHNE OMbITA OOIECTBEHHO-ONE3HOM
SKOJIOTUYECKON eI TEIbHOCTH.

OO1ee ynci0 YacoB, MPEeayCMOTPEHHBIX ISl U3yUEHHUs] XMMHUHU Ha YTy OJI€HHOM YPOBHE
cpenHero obmero odpasosanus, cocrasysieT 204 vyacos: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 4aca B Heneso).






OnexTponuTnueckass aucconmauus. CuipHble W cinaOble  3iekTponutbl.  CTeneHb
nuccoruanuu. Cpena BOIHBIX PAacTBOPOB. KUCJIOTHAs, HEHTpasibHas, IienodHas. BogoponHsiii
nokaszarenb (pH) pactBopa. ['mnponus coneli. Peakiiun noHHOro oOMeHa.

OxuCInTEeNbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. Ilpoliecchl OKHUCIEHHS U BOCCTaHOBJIEHUS. BaxHellnne okuciautrenu u
BOCCTaHOBUTEJIN. MeTOA 3JIeKTPOHHOT0 Oajmanca. DIEKTPOIU3 PAaCTBOPOB U PACILIIABOB BEILECTB.

DKCIMePUMEHTAJIbHBIE METOAbl M3YyYEHHs] BEINECTB U WX MPEBPALLEHUN: pPa3JIOKEHUE
NEepOKCHIa BOJOPOAA B MPUCYTCTBUU KaTajlu3aTopa, MOAENU KPUCTAJUINYECKUX PELIETOK,
NPOBENECHUE peakuuii HOHHOro OOMEHa, OmnpenelieHHe Cpeapl PacTBOPOB C  IOMOLIBIO
WHANKATOPOB, U3YYCHHE BIIUSHUS PA3JUYHBIX (PAKTOPOB HA CKOPOCTb XUMHYECKOH peakiuu U
MOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranunueckasi xummusi.

Ilonoxenne HemeramioB B llepuoguyeckoil cucteMe XuUMHUYECKUX 3jemeHToB J[.M.
MeHpeneeBa U OCOOEHHOCTH CTPOEHHUSI MX aToMOB. Du3nueckue CBOWCTBA HEMETAJJIOB.
AnoTponusi HeMeTaJUIoB (Ha mpuMepe KUuciopoaa, cepsl, pocdopa u yriaepona).

Bonopon. ITonyuenue, ¢pusndeckne U XUMUYECKHE CBOMCTBA. PEAKLMU C METaJUIaMH H
HEMETAJJIaMH, BOCCTAHOBUTEJbHBIE CBONCTBA. | mapuabl. TOIIMBHBIC 3JIEMEHTHI.

lanorensl. HaxoskneHue B mpupoae, CrocoObl Moy4eHus, Gu3ndeckrne U XUMUIECKUe
cBorictBa. ['anoreHoBonopoarl. BaxkHelne KUCIOPOACOAEPKAIINE COECOUHEHHUS TajlOreHOB.
JlabopaTopHble U MPOMBILLIEHHBIE CITOCOOBI MOMYyUYeHHsI TAJIOTeHOB. [IprMeHeHre raJoreHoB U
WX COETUHEHUI.

Kucnopon, o3on. JlabopaTopHble M MPOMBINLUICHHbIE CIIOCOOBI MOJYYEHHsI KHUCIOPOA.
dusnyueckre 1 XUMHYECKUE CBONCTBA U MPUMEHEHUE KUCIOpoaa U 030Ha. OKCHUIBI U TEPOKCUIBL.

Cepa. Haxoxxaenwe B mpupoje, CIOCOObI MONy4YeHHs, (PU3UUECKHEe U XUMHYECKUE
croiictBa. CepoBonopon, cyibdunsl. Oxcun cepbi(1V), okcun cepwri(VI). CepHucras u cepHas
KUCIOTHI U ux cojgu. OCOOEHHOCTH CBOWCTB CEpHON KHCIOTHL [IpumeHeHHe cephl U €€
COeIMHEHU.

Azor. HaxoxxneHue B Tpupope, CIOCOOBI MOJMYyYEHUs, (PU3HMUECKHe W XUMHYECKHE
cBoiicTBa. AMMmak, HuTpuabl. OKcHIObl a30Ta. A30THCTash U a30THAs KHUCJIOTbI U HMX COJIH.
OcobeHHOCTH CBOWMCTB a30THOW KHUCJIOTHL lIpuMeHeHHe a3oTra U ero coequHeHHH. A30THBbIC
yA0OpeHusl.

®ochop. HaxoxxaeHnne B mpupone, CrocoObl MONydeHUs, (U3HMUECKHEe U XUMHUYECKUE
coiictBa. @ochunst u pochun. Oxcunsl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenue
doctopa u ero coennnenuit. @ocopHbie yaOOpEHHUS.

VYrnepon, HaxoxkaeHWe B mnpupoae. AJuioTponHbie Monupukanuu. Pusmyeckue u
XUMHYECKHE CBOICTBAa MPOCTBIX BEMIECTB, oOpa3zoBaHHbIX yriepopoM. Oxcupn yriepoama(ll),
okcun yriepona(lV), yronmbHass KUCIOTa W €€ COMU. AKTUBUPOBAHHBIN YroOJib, aACOPOLHS.
@Oynnepensl, rpadeH, yrieponHbie HaHOTPyOku. [IpuMeHeHne MPoCThIX BEIEecTB, 00Opa30BaHHBIX
YIJIEPOAOM, U €r0 COeIUHEHHU.

Kpemuuii. Haxoxxnenue B mpupoze, crocoObl monydeHus, GU3MIECKue U XUMUYECKUE
croiictBa. Oxcuna kpemuusa(IV), kpeMHUEBast KUCIOTA, CUITUKATHL. [IpUuMeHeHne KpeMHUS U ero
coequHeHunil. CTekIo, ero nosy4eHue, BUAbl CTeKIa.

Ilonoxenne wmeramioB B llepuoanueckoll CHUCTEME XHMHUYECKHUX  3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUs 3JIEKTPOHHBIX O0O0JIOUEeK aTOMOB MeTajuioB. OOmue ¢usnueckue
cBoticTBa MeTaiioB. [Ipumenenne Meramios B ObITy U TexHHuKe. CIUTaBbl METAILIOB.



DNEKTPOXUMUYECKUI psim  HampsokeHud MertajuioB. OOmme crnocoObl  MOMy4YeHUs
METAJIJIOB: TMAPOMETAILTYprisi, TUPOMETANTYprusl, dJaeKkTpoMerannyprus. Ilonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUTEI OT KOPPO3UH.

OO0mast xapakrepuctuka MeramioB [A-rpynmbl Ilepronuyueckoil CHCTEMBI XUMHUYECKUX
sneMeHTOB. Harpwii u xanuii: nonydenue, Gu3nuecKkue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COCTUHEHUI.

OO6mast xapakrepuctuka Metamios [IA-rpynmer Ilepronudeckoil CHCTEMbI XUMHUYECKUX
3JeMEHTOB. MarHuii 1 KalbLuil: mony4yeHne, Gu3ndeckne i XUMUYeCKUe CBOHCTBA, MPUMEHEHHUE
MPOCTBIX BEIIECTB U UX COeOMHEHUH. JKECTKOCTD BOIBI M CITOCOOBI €€ YCTPaHEHMSI.

ANIOMHHHUE: TIONy4YeHue, (PU3nuecKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIECTBA U €ro COEAMHEHWH. AMQOTEpHbIE CBOWCTBA OKCHAA M THIPOKCHAA ATIOMUHUS,
I'HJPOKCOKOMIIIIEKCHI aTFOMUHUS.

OOmast xapakrepucTuka MeTauioB nmodouHelx moarpynn (b-rpymnm) Ilepuogudeckoit
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

duznyeckue 1 XUMHUYECKHe CBONCTBA XpOoMa U ero coefuHeHuil. OKCuabl U THAPOKCUIbI
xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U OUXpPOMaThl, UX OKHUCIIUTEJbHbIE CBOHCTBA.
ITony4enue u npuMeHeHUE XpoMma.

dusznueckue U XUMHYECKHE CBOWCTBA MapraHlia U €ro coenuHeHuil. BaxkHelmue
coequnenus: mapranua(ll), mapranua(IV), mapranua(V1) u mapranua(VII). [lepmanranaT kajwsi,
€r0o OKHUCIIUTENIbHbIE CBONCTBA.

duznyeckue U XMMHUYECKHUE CBONCTBA Jkelle3a U ero coequHeHui. OKCuabl, THIPOKCUIBI
u coyu skene3a(ll) u xxenesza(Ill). [TonydyeHne u npruMeHeHUE KeJie3a U ero CILIABOB.

dusnuecKkue U XMMUYECKHE CBOMCTBA MU U €€ coennHeHuil. [lonyuenue u npumeneHue
MeAu U €€ COeAUHEHUN.

[usk: mony4enue, prsudeckue U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHUIA
U TUJPOKCHA LIMHKA, THAPOKCOKOMILIEKCHI LIMHKA. [IprMeHeHne IuHKa U ero CoeIMHEeHUHN.

OKcrepUMeHTalbHble METO[bl M3Y4YeHHMs] BELIeCTB M MX [peBpalleHUi: H3yueHue
0o0pa3loB HEMeTaJUIOB, TopeHue cepbl, (ocdopa, Keje3a, MarHus B KHCIOPONE, H3YUYCHUE
KOJleKUuu «MeTamnpl W CIJaBb», B3aUMOJEHCTBHE LIENOYHBIX U IIEJOYHO3EMEJbHBIX
METAJUIOB C BOZIOH (BO3MOXKHO HCIIOJNB30BAHNE BHUAECOMATEPHAJIOB), B3aUMOJEHCTBHE LIMHKA U
JKele3a ¢ pacTBOPaMM KHUCJIOT U Liesiouell, KadeCTBEeHHbIE peaKLIMi Ha HEOPTaHUYEeCKHEe aHUOHBI,
KaTHOH BOJOPOJa M KAaTHOHBI METAJUIOB, B3aUMOJAENHCTBUE MMIPOKCUIOB aJIOMUHMS U LIMHKA C
pacTBOpaMM KHMCJOT U ILeJIovel, pellieHne 3KCIePUMEHTAIbHbIX 3a/1a4 10 TeMaM «l aJoreHsl»,
«Cepa u e€¢ coeqrHEHU, «A30T U pocdop 1 NX coennHEHMsD, «MeTaIbl II1aBHbIX MTOATPY I,
«MeTtanasl TOOOYHBIX TTOATPYIIID».

XuMHuS H JKU3Hb.

Ponp xumMuu B o0ecriedeHnH yCTOMYMBOrO Pa3BUTHS YesoBedecTBa. [IOHATHE O HAYUHBIX
MeTOax MO3HAHMsI U METOJIOJIONMH Hay4HOTo uccieaosanus. Hay4uHble NpuHIUIIBI OpraHu3aluy
XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIEHHBIE CIIOCOOBI NMOJMYYeHHsT BAXKHEHIINX BEIECTB (Ha
npuMepe MPOM3BOJACTBA aMMHAKa, CEPHOM KHCIOTHI, MeTaHoja). [IpoMbllieHHbIe CIIOCOOBI
MOJlyYeHUs] METa/NIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHE OKpy»Karolled cpeabl U ero
nociencTeus. Pomb XuMun B 00ecnieueHIH YHEPreTHUECKON O€30MacHOCTH.

XuMuss U 310poBbe denoBeka. JlexkapcTBeHHble cpeactsa. IIpaBuna HCHOIb3OBaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUH B pa3BUTUU MEAULIMHBL.

XuMUsI AN OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe 100aBKu. Poib xumuu B odecriedeHnn
MUIIEBOH OE30MaCHOCTH.



Kocmernueckne n mapdromepHbie cpenctBa. beiroBas xumusi. IlpaBuna 6ezomacHoro
UCTIOJIb30BAHMSI MPETapaToB ObITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

XUMUSI B CTPOUTENBCTBE. BAXKHEHININE CTPOUTENIbHBIE MAaTEpHAITBbI (LIEMEHT, OETOH).

Xumust B CebCKOM xo3siiicTBe. OpraHndeckne 1 MUHEpaJbHbIE yIOOPEHMS.

CoBpemeHHblE KOHCTPYKLMOHHbIE MaTepuabl, KPackH, CTEKIJIO, KepaMuka. MaTtepuabl
15 snekTpoHuky. HanorexHonoruu.

Pacuérnble 3amaun.

Pacuérbr: Macchl BemecTBa i 00BbEMa Ta30B 1O M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OHOTO U3 YYACTBYIOLINX B PEAKLMH BEINECTB, MAacChl (00BbEMa, KOINIECTBA
BEIECTBA) NMPOAYKTOB PEAKIMH, €CIH OAHO M3 BELIECTB MMEET MPHMeCH, Macchl (00béMa,
KOJINYECTBA BELIECTBA) MPOAYKTA PEAKLUH, €CIIU OJHO M3 BELIECTB JaHO B BHAE PacTBOpa C
ONpeAeNEHHON MacCOBOM JOJIe PAacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM U MOJSIPHOM
KOHLIEHTpalLMy BeLIeCTBAa B pPacTBOpe, JOJU BBIXOAA MPOAYyKTa pEakIUU OT TEOPETUYECKU
BO3MOJKHOTO.

Me:xnpeameTHbIe CBSI3H.

Peanmzanms MexxnpenMeTHbIX CBSA3EH MPU U3yUeHHH OOIIel 1 HEOPraHMYeCKOH XUMUH B
11 kyacce oCyLIECTBISIETCSA Uepe3 UCTOIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHATHUH,
TaK U MOHATUH, IPUHATBHIX B OTAEJIbHBIX MPEAMETaX €CTECTBEHHO-HAayYHOIO LIUKJIA.

OOwme ecTecTBEeHHO-HAy4YHbIE MOHATHS. SIBJICHUE, HAYyYHBbIH (DakT, rHIIoTe3a, TEopHs,
3aKOH, aHAJW3, CHHTE3, KIacCU(PUKAIMs, NEePUOJUYHOCTb, HAONIOACHNe, W3MEPEHHE,
SKCIEPUMEHT, MOJIeIb, MOAEINPOBaHUE.

®dusnka: mMarepusi, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, NMPOTOH, HEUTPOH, HOH,
U30TOMBI, PATUOAKTUBHOCTb, MOJIEKYJA, SHEPreTHYECKHH YPOBEHb, BEINECTBO, TEJO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, U1CATbHBIN Ta3, (U3NUECKIE BEIMIUHBI, CIMHHULIBI H3MEPEHHS,
CKOpPOCTb, SHEPTHs, Macca.

Buonorusi: kjetka, OpraHu3M, BSKocuUcTeMa, Ouochepa, MeTabOSU3M, MAKpPO- U
MHKpPO3JIEMEHTBI, O€JNKH, JKUPBI, YTIJIEBOABI, HYKJIEHHOBbIE KHCIOTBHL, (PEPMEHTBHI, T'OPMOHBI,
KPYTOBOPOT BELIECTB U ITOTOK SHEPTHUU B 3KOCHCTEMAX.

I'eorpadusi: MUHEpaJbl, TOPHBIE MTOPOJIBI, MOJE3HBIE HCKOMAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUUYECKask MPOMBILIIEHHOCTb, METAJUTYpIisi, CTPOUTENbHbIE MaTepHUaIbI,
CENIbCKOXO3SIICTBEHHOE TPOM3BOICTBO, TNHINEBAasl IMPOMBIIUIEHHOCTh, (papmaneBTHUeCKast
IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHUYECKUX Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLHOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJOTHH.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOIPAMMEBI 110 XUMUWH HA
YTIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30BAHUMA

JIMUHOCTHBIE PE3YJBbTATHI

B cOOTBETCTBHH C CHUCTEMHO-ZESITEIBHOCTHBIM IMOAXOAOM B CTPYKType JHYHOCTHBIX
pe3yJIbTaTOB OCBOGHHUSI MpeaMera « XUMHUS» Ha YpPOBHE cpenHero oOmero oOpa3oBaHMS
BBIJICJIEHBI CIIEAYIOIINE COCTABIIIOLINE. OCO3HAHNE 00YUarOIIMMHUCS POCCHICKON IpakKIaHCKON
UIEHTUYHOCTH, TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH H CaMOOIPEAEICHHIO,
HAJIMYME MOTHBAUMH K  OOYYEHHIO, TOTOBHOCTb M  CIOCOOHOCTh  OOyHaroImuxcs
PYKOBOJCTBOBAThCSl MPHHATHIMH B OOIIECTBE MPABHJIAMUA M HOPMaMH IOBEICHUS, HAIUYHE
MPaBOCO3HAHHSI, YKOJOTMYECKON KYJIbTYPbI, CIOCOOHOCTh CTABUTH LIEJIH U CTPOUTD JKU3HEHHbBIE
TUTaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa « XUMHUS) OTPaxkKarT CPOPMUPOBAHHOCTD
OIbITA MO3HABATENILHON M MPAKTUYECKON AEATENIbHOCTU O0YYAIOLINXCsl B MPOLIECCE Peai3alun
00pa3oBaTeNIbHON EATETBHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa « XUMHS» OTPaxkaroT CPOPMUPOBAHHOCTD
OIbITA MO3HABATENILHON M MPAKTUYECKON AEATENIbHOCTU O0YYAIOLINXCsI B MPOLIECCE Peai3alun
00pa3oBaTeNIbHON IESITEbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCUTAHUS:

OCO3HaHUs O0YYAIOLIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U O0SI3aHHOCTEH, yBaKEHHs
K 3aKOHY U MPaBOMOPSIKY;

NPENCTABICHUSI O COLMAIBHBIX HOpPMAaxX M MPaBHJIAX MEXKJIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ESITeIbHOCTH MPHU CO3MaHUN YueOHBIX IPOEKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHHH XUMHYECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTHKY U apTyMEHTBI JPYTHUX
NPHY aHAJTU3E PA3JIMYHBIX BUAOB yueOHOM 1eATebHOCTH,

2) NaTPHOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS] K HCTOPHUYECKOMY W HAyYHOMY HACJIEIUI OTEYECTBEHHOM
XUMUH,

YBaKEHUSI K MPOLECCY TBOPYECTBA B OOJNACTU TEOPUH U MPAKTUUECKOrO MPHJIOKEHHSI
XMUMHH, OCO3HAHHUsSI TOTO, YTO [aHHbIE HAyKH €CThb pe3yJbTaT UIMTEJbHBIX HAOJOACHHIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, MOCTOSIHHOT'O TPY1a YYEHBIX U MPAKTHKOB;

UHTEpeca M TI03HABATENbHBIX MOTHBOB B TMOJYyYEeHHH U TMOCIEAYIOIIEM aHaJIHU3e
uH(popMaLKK O MEePEAOBbIX JOCTUKEHHUSIX COBPEMEHHOW OTEUeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO MOBEACHHUSI,

CMOCOOHOCTH OLICHHMBATh CHUTYalWH, CBSI3aHHbIE C XHUMHYECKHMHU SIBICHHSMH, H
NPUHUMATb OCO3HAHHBIC PELICHHs, OPUEHTHPYSCh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

rOTOBHOCTU OLICHUBATh CBOE MOBEJCHHWE M MOCTYNKH CBOMX TOBapHUIUEH C MO3ULHIA
HPABCTBEHHBIX M MTPABOBBIX HOPM M C YUETOM OCO3HAHMSI MOCJIEACTBHI MOCTYKOB,

4) popmMupoBaHHUSs KYJbTYPbI 310POBbSI:

NOHMMAHMs LEHHOCTeH 3710poBOoro m Oe3omacHOro obOpasa KM3HHM, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (PU3NYECKOMY U MCUXHYECKOMY 3[I0POBBIO;

coOoAeHHsT paBuiI OE30MaCHOrO OOpaIleHusl ¢ BelIeCTBAaMHU B OBbITY, MOBCEIHEBHON
’KM3HU, B TPYJOBOM A€ATEIbHOCTH,;

NMOHUMAHHsI LIEHHOCTH MpPaBWJ MHAMBUAYAJTbHOTO M KOJUIEKTHMBHOIO 0€30MacHOro
MOBE/IEHHs B CUTYALUSIX, YTPOKAOIIUX 3[0POBBIO U JKU3HH JIOIEH;

OCO3HAHUsI MOCIEACTBUII U HENMPUSTHUS BPEIHBbIX MPUBbIYEK (YIOTPeONeHHs aKOTOJs,
HApPKOTHKOB, KYPEHHS);



5) TpyaoBoro BocnmuTaHusi:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIENOBATENbCKON MEATENbHOCTH,
OOIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUAAX AESITEIbHOCTH;

YCTAaHOBKM HA AKTUBHOE YyuyacTHE B pelIeHMM MPAaKTUYECKUX 3a7ad COLMaJIbHOMN
HAIPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUEHUIO MpOogeccHil pa3iiMyHOro poAa, B TOM HHCIIE HA
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUH,;

yBaXX€HUsI K TPY Ly, JIIOJSM TPyAa U pe3yJibTaTaM TPyAOBOH AESITeNbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHOWBUAYAJIBbHOW TPAaGKTOPUH OOpa30OBaHMA,
Oynymei npodeccun U peannzauuy cOOCTBEHHBIX KM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MoTpeOHOCTEl 001I1ecTBa,;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH LeIeCO00Pa3HOro OTHOIIEHHS K MIPUPOJE KaK HCTOUHUKY CYIECTBOBAHHS
JKH3HHU Ha 3eMmiie;

MOHUMAHHS IJI00ANBHOTO XapaKkTepa HKOJIOTHIECKHUX MPOOIIeM, BIUSTHHIS S KOHOMHUYECKUX
MPOLECCOB HAa COCTOSIHUE MTPUPOIHON U COLIMATIbHOM Cpenpbl,

OCO3HaHMSI HEOOXOIUMOCTH UCTIOIB30BAHUS JOCTH)KEHUI XUMUH JUIS PEIICHUS BOITPOCOB
PaLMOHANIBHOTO IPUPOONOIb30BAHMUS,

AKTUBHOI'O HENPUATUS AEMCTBUM, NPUHOCSAIINUX Bped OKpyKarollel NpuUpoAHON cpene,
YMEHHUsI IPOTHO3HPOBATH HEOJArONMPHUATHBIE YKOJOTHUECKUE MOCIESACTBHS MPEANPUHIMAEMBIX
JNENCTBUN U MPEAOTBpAIATh UX,

HaJIM4YUS Pa3BUTOrO SKOJOTMYECKOrO MBILIUIEHUS, SKOJOTMYeCKON KyJbTYphl, OIbITa
NESTeNIbHOCTH  DKOJIOTMYECKON  HampaBJIeHHOCTH, YMEHHUS pYyKOBOJACTBOBATbCS WMH B
MO3HABATENIbHONW, KOMMYHHKATHBHON M COLIMAIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUST aKTHBHO
MPOTUBOCTOSTH UAECOIOTNH XeModobuy;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs HAyKU W
OOIIeCTBEHHOH MPAKTHK;

NOHUMAHMA CHeUUPUKH XUMHUH KaK HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHHUU
PaLMOHATIBPHOTO HAYYHOTO MBIIIJICHHS, CO3IaHUH LIEJIOCTHOTO MPEACTABICHHS 00 OKpPY KAIOIIEM
MHUpE KaK O €IMHCTBE NPUPOIbI U 4eJOBEKa, B MO3HAHWUU NPUPOAHBIX 3aKOHOMEPHOCTEH U
pewmeHny npodieM COXpaHEHHsI MPHPOJHOTO PABHOBECHS,

yOEXKNEHHOCTH B OCOOOH 3HAYMMOCTH XHUMHH JUJIsl COBPEMEHHOHW LMBUJIM3AIMU. B €€
I'YMAaHUCTHYECKOW HATPABICHHOCTH M BAXHOH POJHM B CO3aHUHM HOBOH Oa3bl MaTepUaIbHOM
KYJIbTYPBI, B PELICHUHU II00abHBIX POOIEM YCTOWIHMBOIO PA3BUTHS YEJIOBEUECTBA — ChIPHEBOH,
SHEPreTUYECKOH, MHUINEBOH H HKOJIOTHUECKON O€30MacHOCTH, B PAa3BUTHH MEIHLIMHBL,
o0ecreYeHnn yCIOBUH YCIIEIIHOTO TPYa M SKOJOTHUECKH KOM(OPTHOM JKU3HU KaXKIOTO YJICHA
o01ecTna;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTU: TOHMMAaHHUsl CYLIHOCTH METOIOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH UCIIONb30BaTh MOJyYaeMble 3HAHUS IS
aHanm3a M OOBSICHEHUS SIBJICHUI OKPYJKAIOIIEro MHUpPAa W MPOHCXOMIIIUX B HEM H3MEHEHUH,
YMEHHUs IeNIaTh OOOCHOBAHHBIE 3aKIIFOYCHHUS] HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIMXCS JaHHBIX
C LIEJIBIO MTOJTyY€HUsl JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTH CaMOCTOSITENIPHO HCIIONB30BAaTh XUMHUECKHE 3HAHHUA I PELICHUs
npoOJieM B peanbHbIX )KU3HEHHBIX CUTYALUSX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIyUYE€HHIO HOBBIX 3HAHUI 1O XHUMHH B COOTBETCTBUM C JKU3HEHHBIMU
noTpeOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSM TpyAa B pasiuuHbBIX cdepax mnpodeccHoHaTbHON
NEeSITeIbHOCTH.



METANIPEJMETHBIE PE3YJ/IbTATHI

MertanpenMeTHble Pe3yJbTaThl OCBOSHUS MPOrPAaMMBI 110 XUMHH Ha YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe U1 (POPMHUPOBAHHUA MHPOBO33PEHHs] OOYUAIOIIMXCS MEKIUCIHUILIHHAPHBIE
(MexnpenMeTHbIe) O0IIeHAY YHbIE TOHATHS, OTPAKAOLIHE [IEJIOCTHOCTh HAYYHON KapTHHBI MUPa
U Crielu(p UKy METOAOB MO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIEeCTRO,
SHEPrusl, SIBJICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DAaKT, MPUHLIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEAOBaHIE, HAOMIOICHNE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE),

yHUBEpCaJbHbIe  yueOHbIe  AeicTBUS  (IIO3HABATENbHbIE,  KOMMYHUKATHUBHbBIE,
peryisituBHble), oOecneunBaromue (HOpMHUpOBaHHE (YHKIMOHAJIBHOH TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH O0YYarOIIUXCSL;

CHOCOOHOCTh ~ OOYYarOIMUXCS  HCIOJB30BATH  OCBOCHHBIE  MEKIMCHHILIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U yHHUBEpPCAJbHbIC yueOHbIE ACHCTBUS B IO3HABATEJIbHOUW U
COLIMAIbHON MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OTPAKAIOT OBJAJICHUE YHHBEPCAIBHBIMH yYEOHBIMU
MO3HABATEIbHBIMHU, KOMMYHHUKATHBHBIMHU U PETyJIITUBHBIMHU [EHCTBUSIMHU.

ITo3naBaTenbHbIE YHUBepcAJbHbIE YUueOHbIe el CTBHUS

1) 6a30oBbIe JIOTHYECKHE 1eHCTBHUS:

CaMOCTOSITENIbHO (hOpMYyJIMpOBaTh M aKTyaJH3HpPOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeAeNATh LeNH AeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HUX AOCTHUKEHMS,
COOTHOCUTB PE3YJIbTaThl AEATEIbHOCTHU C MOCTABJICHHBIMU LIENISMUY,;

UCIOJIb30BaTh IPU OCBOEHHWH 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS: BBIAENSTD
XapakTepHble TMPU3HAKM TOHATUH W YCTaHABIMBAaTh WX B3aMMOCBSA3b, MCIOJIb30BATh
COOTBETCTBYIOLIHE MTOHSTHUS JJIs1 OObSCHEHHSI OTJENbHBIX (PAKTOB U SIBJICHHIA;

BbIOMPATH OCHOBAHMS M KPUTEPHHU ISl KJIACCU(UKALIH BEIIECTB U XUMUYECKIX PEAKIIN;

yCTaHaBJIMBATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U MEX]y U3y4aeMbIMU SBJIEHUSIMU,;

CTPOHUTDH JIOTHUECKHE pPACCYKACHHUA (MHAYKTUBHBIE, ACOYKTHBHBIE, IO aHAJIOTHH),
BBISIBJISIT 3aKOHOMEPHOCTH U MPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBIEHUSX, (POPMYJIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

NPUMEHSTH B TPOLIECCE MMO3HAHUS MCIIONB3yEMbIE B XHMUH CUMBOJIMYECKHE (3HAKOBBIC)
MoOZeNH, TPeoOpa3OBbIBATH MOJEIBHBIC MPEICTABICHUS — XUMUYECKHI 3HAK (CIMBOJ) 3JIEMEHTA,
XUMHYecKast (opMmysia, ypaBHEHHE XHUMHUYECKOH peakuuu — TMpU pPeLIeHHH Yy4yeOHBIX
MO3HABATENbHbIX U MMPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJI€JIbHbIE TPEACTABIEHUS AJIs
BBISIBJICHUsI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIECTB U XUMHUYECKUX PeaKLUil.

2) 0a30BbIe UCCJIEI0BATEIbCKHE TeHCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOIO MMO3HAHUS BEIIECTB U XUMUYECKUX peaKLni;

dopMynHpoBaTh LMW M 3a4a4d  HCCICIAOBAHUS, HCIONB30BATH MOCTABJIEHHBIE U
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
111 POPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIa/IeTh HABbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBENEHUS YUYEHHYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 332 XOIOM IMPOLIECCa, CAMOCTOATEIBHO
NPOTHO3UPOBATh €ro pe3yJbrar, (OpMyJIHpOBaTh OOOOLIEHHS M BBIBOABI OTHOCHUTENILHO
IOCTOBEPHOCTH PE3yJIbTATOB MCCIEOBAHNUS, COCTABIISITH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

nproOpeTaTh OMBIT YUYEHUYECKOW HCCIENOBATENbCKOW WM TPOSKTHOW IEeSITEIbHOCTH,
NPOSIBJIATE  CMIOCOOHOCTD M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOIOB pELICHHUs
MPAaKTUYECKUX 33/1a4, IPUMEHEHUIO PAa3INYHBbIX METOOB MTO3HAHUS.

3) padora ¢ nunopmauueii:



OPUEHTHUPOBATbCS B PA3JIMYHBIX HMCTOYHHKAX WHpopManny (HAYyYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHYECKOrO COAEp)KaHWs, CIpaBOYHbIe TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBaTh MH(POPMALMIO PAJIMYHBIX BUAOB M (HOPM TNPEACTABICHUS, KPUTHYECKU
OLICHUBATH €€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

(dbopMyIHpOBaTh 3ampOChl U MPHUMEHSTh PA3IMYHBIE METONBI NPH TIOUCKE M OTOOpE
uH(pOpMaLU, HEOOXOAUMOMN IJISl BBITTOJIHEHHUS YUeOHBIX 33/1a4 ONPEAEIEHHOTO TUTIA,

npuoOpeTaTh OIBIT HCIIOIB30BAHMS HH(POPMAIIMOHHO-KOMMY HUIKATHBHBIX TEXHOJIOTHI U
PA3JINYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (POpMYy TpeACTaBICHUs HHPOpMALIUH (CXEMBI,
rpad Ky, quarpaMmel, TAOJIULBL, PUCYHKH U IPyTHE),

UCTIONB30BAaTh HAyYHBI S3BIK B KayecTBE CpeiacTBa mpu paboTe ¢ XUMHYECKOH
uHpOpMaLuell: TPUMEHSTh MeEXNpenMeTHble ((pHu3nueckue W MaTeMaTHYECKHe) 3HAKH U
CHUMBOJIBL, (hOpMyJTbl, aOOpeBUATY Pbl, HOMEHKJIATYPY;

UCTIOJIB30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

KomMyHHuKaTHBHBIE YHHBePCAJbHbIE YUeOHbIEe JeHCTBHA:

3a1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKAaeMOM TeMbI B XO/I€ AUAJIOra H/HIIH IUCKYCCHH,
BBICKA3bIBAaTh HAEH, (POPMYyIHPOBATH CBOM MPEJIOKEHUS OTHOCHTEIBHO BBIOJHEHUS
MPEIJIOKEHHOM 3a1a4u;

BBICTYNAThb C MPE3CHTALME! Pe3yJIbTaTOB IMO3HABATEIbHOU AEATENBHOCTH, MOJTYy4YEHHBIX
CaMOCTOATEJIbBHO WM COBMECTHO CO CBEPCTHHUKAMHM MPH BBINOJIHEHUHM XUMHUYECKOIO
SKCIIEPUMEHTA, TMPAKTHUECKOW pabOoThl MO HCCIEIOBAHMIO CBOWCTB H3Y4YaeMbIX BEINECTB,
peanm3anMyu y4eOHOro mpoekTa, u (OPMyJHPOBATH BBIBOABI IO PE3YJbTATAM IMPOBEAEHHBIX
UCCIIEIOBAHUN My TEM COTJIACOBAHMS MO3UIMN B XO/1€ 00CYKIEHUsI U1 OOMEHa MHEHHSIMH.

PerynsiTuBHBIE YHHBepCaJIbHbIE YUeOHbIe AeficTBUS:

CaMOCTOSITENIbHO IUIAHHPOBATh M OCYIIECTBISITH CBOKO TO3HABATENBHYIO IEATENBbHOCTS,
ompenessist €€ LelN U 3afadl, KOHTPOJHPOBATh U IO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii aJIrOPUTM JACHCTBUI TPU BBINOJIHEHUH YYeOHBIX U HCCIIENOBATENILCKUX 3a/1ad,
BBIONpaTh HanOonee 3(pPeKTHBHBIN cTOcOd MX pPeLIeHUsT ¢ YUETOM MOJIyUEHHs] HOBBIX 3HAHUH O
BEINECTBAX M XUMHUYECKUX PEAKLIUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb IESITEJIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEJIMETHBIE PE3YJIBTATHI

IIpenmMeTHBIE pe3yIbTaThl OCBOSHHUS MPOTPAMMBI [0 XUMHUH Ha yTriIyOJIEHHOM YPOBHE Ha
ypOBHE cpemHero obmero oOpa3oBaHUs BKJIKOYAOT crienuuyecKkue s y4eOHOro mpenMera
«X¥UMHUS» Hay4yHBbIE 3HAHHS, YMEHHUS U CIOCOOBI NEHCTBHHA MO OCBOCHUIO, MHTEPIIPETALMH U
HpeO6pa30BaHI/II'O 3HaHPII>i, BUABI ACATCIIBHOCTHU MO MOJYUYCHUIO HOBOI'O 3HAHUA U MPUMEHEHUIO
3HAHUHU B Pa3JIMYIHBbIX yLIe6HbIX CUTyallUdaXx, a4 TaKXC B PCAJIbHBIX XXU3HCHHBIX CHUTyalUsAX,
CBSI3aHHBIX ¢ Xxumueil. B nporpaMme mo XuMuM MNpeaAMETHBIC PE3YJIbTAThI MPEACTABIICHBI IO
rogamM U3y4CHuUs.

11 KUIACC

IIpenmvernble pe3yabTaThl OCBOEHHUs Kypca «OOmas M HeopraHuveckas XHMUS)
OTpa’KaroT:

c(OPMHPOBAHHOCTb  MPEACTABJICHHIA: O  MaTepuaJbHOM  €AUHCTBE  MHpA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOABL, O MECTE€ U 3HAYEHHH XUMHU B CUCTEME
€CTEeCTBEHHBIX HAyK U €€ poJu B 00ECNEeueHUH YCTOMYMBOIO PA3BUTHS, B PELICHHH MPoOIeM
SKOJIOTUYECKOH, SHEPreTHYECKON M MUIIeBON O€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, CO3aHUU
HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHHUKOB JHEPrHHM, B OOECHEUEHHH PALOHAIBHOTO



NPUPOAOIIOIB30BAHUS, B (POPMHUPOBAHUN MUPOBO33PEHHUS M OOIIEH KyJIbTYPbI YEJIOBEKA, a TAKKE
JKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3[JOPOBBIO U IPUPOAHOMH cpene;

BJIQJICHUE CUCTEMOM XHMHMYECKUX 3HAHUN, KOTOpPas BKJKOYAET: OCHOBOMOJATAIOLINE
MIOHATHS — XUMHYECKHH 3JIEMEHT, aTOM, SIIPO aTOMa, H30TOIIBI, 3JIEKTPOHHAsE 000JI0YKa aTOMa, S-
, p-, d-aToMHble OpOWTANM, OCHOBHOE W BO30YKAEHHOE COCTOSHHSI aTOMa, TUOpPHIU3ALUs
aTOMHBIX OpOWTajiel, MOH, MOJIEKyJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb
OKHCIICHHsI, XUMHYECKas CBsI3b (KOBQJICHTHAs, HMOHHAs, METAJUIMYECKas, BOAOPOMAHAs),
KPUCTAJUIMUYECKAsl PEIIETKA, XMMUYECKas Peaklusi, pPacTBOp, 3JEKTPOJUTHI, HEJIEKTPOJIUTHL,
SJIEKTPOJIMTHYECKAsT OMCCOLMALMs, CTENeHb OMCCOLMALMM, BOJOPOAHBIM  IOKas3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEJb, TEIUIOBOH 3(P(HEKT XUMHUECKON PEaKIINU, CKOPOCTh XUMHUYECKON
peakuuy, XWUMHYECKOE€ pPABHOBECHE, TEOPUM M 3aKOHBI (TEOpUS SJIEKTPOIUTHUECKOH
auccounanuu, nepuonuueckuil 3akon .M. Menaeneesa, 3aKOH COXPaHEHUSI MacChl BELIECTB,
3aKOH COXPaHEHHUs M IPEBpALleHUs SHEPIU NPU XUMHUYECKUX PEaKLUsX, 3aKOH MOCTOSIHCTBA
COCTaBa BEILECTB, 3aKOH IEHCTBYIOLINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH SI3bIK XUMUH,
MHUPOBO33pEHYECKUE 3HAHMs, JIeXKalllhe B OCHOBE MOHHUMAHUS NMPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX IBJIEHUH;, COBPEMEHHbIE MPECTaBICHUs O CTPOEHUH BELeCTBa HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX, MPEACTAaBIEHHUS O MEXaHU3MaxX XUMHUUYECKHUX
peaxkuuii, TEePMOAMHAMMYECKUX M KHHETHYECKUX 3aKOHOMEpPHOCTAX MUX TMPOTEKaHUs, O
XUMHYECKOM PaBHOBECHUH, PACTBOPAX M AMCIEPCHBIX CUCTEMaX; (pakTonornyeckue CBENeHHUs O
CBOHCTBAX, COCTaBE, MOJyUYEHUH M O€30MacCHOM HCIOJb30BAHUH BAKHEHITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M NPAKTUYECKOH IEATEIbHOCTH YeJOBEKa, OOIIMX HAayYHbIX NPHHLIUIMAX
XUMHYECKOIro MPOU3BOJCTBA,

c(OPMHPOBAHHOCTP ~ YMEHHH:  BBbIIBJIATH  XapakTEPHbIE  NPU3HAKM  TOHATHH,
yCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJNB30BAaTh COOTBETCTBYIOIIME IOHSATHS IPU OMHCAHUU
HEOPraHUYECKUX BELIECTB U UX IPEBPaLIeHUIL;

cpOPMHPOBAHHOCTb YMEHHUSI HCIIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY Ul COCTABJICHUS
dopMyn BEIIECTB W YPaBHEHUH XHUMHYECKHX pPEAKLUUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPy
(IUPAC) u TpuBHaJbHBIE HA3BAHUS OTAEIBHBIX BEIIECTB,

c(OPMHPOBAHHOCTh YMEHHs OMNpPENessiTh BAJEHTHOCTb W CTENEeHb OKHCJICHUS
XUMHYECKHX 3JIEMEHTOB B COEIWHEHHSIX, BUJ XHMHUYECKOH CBsI3U (KOBAJCHTHAs, WOHHAs,
METaJUTNYeCKasi, BOAOPOIAHAS), TUIT KPUCTAIITMYECKON PELIETKU KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTb yMEHHUsI OOBACHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHIA
XUMHYECKOH CBSI3M M THUIA KPUCTAJUTUYECKOH PELIETKH, OOMEHHBIH U JTOHOPHO-aKLENTOPHBIN
MeXaHH3Mbl 00pa30BaHMsI KOBAJICHTHOM CBSI3Y,

cpOpMHPOBAHHOCTh YMEHHUH: KIACCU(UIIMPOBATH. HEOPTAaHUYECKHE BEINECTBA 1O HX
COCTaBy, XUMHUUYECKHE PEAKLUH IO PA3IMYHBIM MPU3HAKaM (YHCIY U COCTaBYy pPEardpyrOIIuX
BEINECTB, TEIUIOBOMY 3(QQeKTy peakuud, HU3MEHEHUIO CTeMeHEeH OKHCICHHsS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajl3aTopa U IPyrue), CaMOCTOATENbHO BBIOMPATh OCHOBAHUS U
KPUTEPHH JJIS1 KIACCU(PUKALIIH N3yYaeMbIX BEIIECTB M XUMHUYECKUX PEaKLHH,

c(OPMHPOBAHHOCTh YMEHHsI PACKPbIBATH CMBICH mepuoanyeckoro 3akona [ H.
MenneneeBa ©  JAEMOHCTPHPOBATH €ro  CHCTEMATH3MPYIOINYIO, OOBSICHUTENBHYHO U
MPOTHOCTHYECKYIO (PYHKLINHY,

cpOPMHPOBAHHOCTb YMEHUI: XapaKTePU30BaTh SJIEKTPOHHOE CTPOCHUE aTOMOB H HOHOB
XUMHYECKHX 3JIEMEHTOB MepBOro—4erBéproro nepuonos llepmonmueckoin cucremsr [IH.
MenpeneeBa, UCNOJNB3Ys MOHATUS «3HEPreTUYECKHE YPOBHU», «IHEPreTUUECKHE MOy POBHUY,
«s-, p-, d-aToMHBIE OPOUTANTNY, KOCHOBHOE M BO30Y KIEHHOE FJHEPTETHUECKUE COCTOSIHUS aTOMAaY,
OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XUMHYECKUX 3JIEMEHTOB M X COCOUHEHHUH 1O
nepuonaM u rpynnam Ilepuoaudeckoit cucremsl /1. 1. Menneneesa, BaJ€HTHbIE BO3MOXKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI X 3JIEKTPOHHBIX 000JIOYEK;

c(pOPMHPOBAHHOCTh YMEHMH: XapaKTepH30BaThb (OMUCHIBATH) OOIIHE XHUMHUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE I'€HETHUYECKOWU CBSI3U



MeXXly HEOpraHMYECKUMHU BEIeCTBAMHU C TOMOLIBIO YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaxkumii,

cpOPMHPOBAHHOCTb YMEHHS PACKPBIBATH CYLITHOCTh. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKLHid; Peakiiii HOHHOTO
oOMeHa MyTEéM COCTABJIICHUS WX TMOJHBIX WU COKPAIIEHHBIX HOHHBIX YPAaBHEHMH; peakiui
TUAPONIN3a; PEeaKIHi KOMIUIEKCOOOpa3oBaHMs (Ha MpHMEpe THAPOKCOKOMIUIEKCOB LIHMHKA U
AFOMUHUST);

c(pOPMHUPOBAHHOCTb YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX
peakuuil ¢ yuéTOM HX DHEPreTUYeCKUX XapaKTepUCTHK, XapaKkTep H3MEHEHHUs CKOPOCTH
XUMHYECKOH PEeaKLHUH B 3aBUCHMOCTH OT Pa3jM4HbIX (PAKTOPOB, a TAKXKE XAPAKTEP CMELICHHS
XUMHYECKOT'O PaBHOBECHUS MOJI BIMSHUEM BHEITHHUX Bo3aeiicTBuil (mpuauun Jle [larense),

cpOpPMHPOBAHHOCTb YMEHHSI XapaKTePHU30BaTh XUMUYECKHE PEAKLIUH, JIEXKALTHE B OCHOBE
NPOMBIIIJICHHOTO TOJIyY€HUs] CEPHOH KHCJIOTBI, aMMHakKa, OOIIWe Hay4HbIe MPHHLMUIIBI
XUMHYECKHX IPOU3BOJCTB; LEJIECOOOPa3HOCTh MPHMEHEHHs] HEOPraHMYeCKUX BELIECTB B
MPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHsI COOTHOLICHUS PUCK-TIONb3a,

c(hOPMUPOBAHHOCTb BJIAJICHUS CUCTEMOM 3HAHUH O METO/IaX HAYYHOTO TTO3HAHUS SIBJICHUMA
PUPOIBI — HAOMIOIEHHE, U3MEPEHNE, MOICTUPOBAHIE, YKCIIEPUMEHT (peaIbHbII 1 MBICIICHHBIN),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, yMEHHUs [pPUMEHSITb 3T 3HaHUA [puU
SKCIIEPUMEHTAIIbHOM HCCIECOBAHUM BELIECTB U U1 OOBACHEHHS XUMHYECKHX SIBJICHUH,
HUMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKON eATENbHOCTH YeIOBEKa U B TOBCEIHEBHOM JKU3HU;

cOPMHPOBAHHOCTb YMEHHSI BBIABIISITH B3AMMOCBS3b XHUMUYECKUX 3HAHUH C MOHITUAMH U
NPEACTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB il 0ojiee OCO3HAHHOTO
MOHMMaHHUs MaTepUajIbHOIO €ANHCTBA MUPA,

c(OPMHPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUETBl: C UCIONb30BAHUEM TIOHITHH
«MaccoBasl 10 BEIleCTBa B PacTBOpPe» U «MOJISIpHAs KOHLIEHTPALMs», MacChl BeLIECTBAa WM
00BEMa raza o M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM OOBbEMY OTHOTO U3 YHACTBYOIINX
B PpEAaKUMH BEIIECTB, TEIUIOBOro 3(deKxTa peakuuu, 3HAYSHHs BOIOPOJHOTO ITOKA3aTeJs
pPacTBOPOB KHCJIOT W IIENOYEH C M3BECTHOM CTENMEHBbI IHCCOLMALMH, Macchl (00béMa,
KOJINYECTBA BEINECTBA) MPOAYKTA PEAKIMHU, €CIU OJHO W3 HCXOAHBIX BEIIECTB JAHO B BUAE
pacTBOpa C OMpPENEIEHHONH MAacCOBOH MOJel pacTBOPEHHOTO BEIIECTBA WJIM NAHO B U30BITKE
(MMeeT npuMecH); IO BBIXO/Ia IPOAYKTA PEaKINH; OOBEMHBIX OTHOLIEHUH ra3os,

cOPMHPOBAHHOCTh YMEHUI: CAMOCTOATENBHO IJIAHUPOBATh U MPOBOAUTH XUMUYECKUN
SKCIIEPUMEHT (MTPOBEICHUE PEaKIii HOHHOTO OOMEHa, MOATBEPKIACHNE KaYeCTBEHHOI'O COCTaBa
HEOpPraHUYEeCKUX BEILECTB, ONpeesieHHue Cpebl pACTBOPOB BELIECTB C MOMOILBIO UHIUKATOPOB,
U3yUeHHE BIMSHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOW pPEaKLUUH, PEIIeHHE
SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamuiby u «Hemeramnery) ¢ cOONOACHUEM MPaBHI
Oe3omacHOro oOpalneHusi ¢ BellecTBaMU M JIaOOpaTOpHBIM 00OpyAOBaHHEM, (HOPMYJIHPOBATH
LeJIb WCCIIEIOBAHMS, TMPENCTaBIATh B pA3IUYHOM (opMe pe3ysbraThl 3KCIEPHUMEHTA,
aHANM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOPMUPOBAHHOCTh YMEHUH: COOIONATH MPaBUIIA MOJIb30BAHUS XUMHUYECKOH MOCY IO 1
nabopaTopHBIM 00OpyIOBaHUEM, OOpAIeHHs ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU
[0 BBIOJHEHUIO J1A0OPATOPHBIX XHMHYECKHUX OIBITOB, 3KOJOTMYECKH LEeiIecooOpa3HOro
NOBEACHUsT B OBITY W TPYAOBOH MESITENBPHOCTH B LEJSIX COXPAHEHUST CBOErO 3IOpPOBBS,
OKpy>Karollel NOpUPOJHONW CpeAabl U JOOCTHKEHHS €€ YCTOHYMBOIO pas3BUTHS, OCO3HABAThb
OMAaCHOCTb TOKCHYECKOTO AEHMCTBHsI Ha >KUBbIE OPraHHU3Mbl ONpEeNeNEHHBbIX HEOPraHUYECKUX
BELLECTB, NOHMMas cMbIca nokaszatesns [TJIK;

c(hOPMUPOBAHHOCTh YMEHUN: OCYIIECTBIISATh LICJICHANPABICHHBI MOUCK XUMUYECKON
UHPOPMALIMU B PA3IMYHBIX HUCTOUHMKAX (Hay4yHas W yueOHO-HAayudHas JIUTEpaTypa, CPeICcTBa
MaccoBoll wuH(popManu, MHTepHET W [Opyrue), KPUTHYECKH AaHAIU3HPOBATH XUMHUECKYIO
uHpOpMAIMIO, TiepepadaThiBaTh €€ U UCTIOIB30BATh B COOTBETCTBHUH C MOCTABJICHHOW y4eOHOM
3a7a4en.
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HaumeHoBaHue pa3aesios undposbie
Ne n/n P Kontpoabnbie | IIpakTHueckne (urcpp )
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbBIE
padoTbI padoThI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMHUH
Ctpoenue atoma. Ilepuonuueckuii
11 3aKkoH u llepuoauueckas cucrema 9
' XuMudeckux smemMeHToB JI. M.
Menneneesa
12 CtpoeHue BelecTsa. 1 !
MHoroobpa3ue BeliecTs
1.3 XHUMHUECKHUE peaKkLun 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannyeckasi XuMus
2.1 Hemerannbl 31 1
2.2 MeTamniel 23 1 2
Hroro no pazneny 54
Pazgen 3. Xumusi 1 )KU3Hb
31 Mertonbl MO3HAHUS B XUMHH. 9
' XHUMHS U KH3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g
[MPOT'PAMME




HOYPOYHOE INTAHUPOBAHUE

11 KITIACC
11 KITIACC
KosaunuyectBo uacos DNeKTPOHHbIE
Ne ara undposbie
Tema ypoxa Kontpoabubie | IlpakTuueckue A br
n/n Bcero H3ydeHHusi | o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcbl

AtoMm. CocTaB aTOMHBIX sITIEP.
XumMudeckui 3j1eMeHT. M130TOmbI

CTtpoeHne 31eKTPOHHBIX 000JIOUEK aTOMOB,

2 KBaHTOBBIE YHCIIA :

3 Knaccnpukanms XuMUIECKUX 3JIEMEHTOB !
(s-, p-, d-, f-31€MeHTBI)

4 Pacnipenenenue 31€KTPOHOB 1O AaTOMHBIM !
opouTaIAM
DNeKTPOHHBIE KOH(PUTYPALIUH AaTOMOB

5 3JIEMEHTOB B OCHOBHOM H BO30YKIEHHOM 1
COCTOSIHUHU

6 DneKTPOHHbIE KOHPUTYPALIIH HOHOB. !
DJEKTPOOTPUILIATEILHOCTD
Ilepnoanueckuii 3axon u Ilepuoanueckas

7 cucreMa xumMudeckux asnementon [ U |
Menneneesa, CBsI3b C COBPEMEHHON
TEOpHUEN CTPOEHUsI aTOMOB

g 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB !

XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX




VMH NPOCTBIX U CJIOXKHBIX BELIECTB MO
rpymnnaM 1 nepuoaam

Cucrematuzauus U 0000IEeHHUE 3HAHUHN 110
TEME

10

Bunn xumuueckoi CBs13n. MexaHn3Mbl
0o0pa30oBaHMs KOBAJIEHTHOM CBSI3H.
BonoponHas cBsi3b. MeXMONEKyJIApHbIE
B3aUMOACHCTBUS

11

BaneHTHOCTD 1 BaJIeHTHbIE BO3MOKHOCTHU
aToMOB. CBsA3b 3JIEKTPOHHOH CTPYKTYPbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOEHUEM

12

IIpencraBneHust 0 KOMILIEKCHBIX
COENMHEHMSIX: COCTAB U HOMEHKJIATy pa

13

BemectBa MONEKyJIAPHOTO U
HEMOJIEKYJISIPHOIO CTpoeHus. Turmbl
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

IlonsiTHE O AUCTICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/Ie O KOJUIOMOHBIX paCcTBOpax

15

HcTrHHBIE pacTBOPBI: HACBHILLIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunparer

16

CriocoObl BeIpaKeHNsT KOHIEHTPALUT
pPacTBOPOB

17

Perenue 3aaa4 ¢ UCMIONb30BAHUEM
MOHATUHN "MaccoBasi 1OJIs1 PACTBOPEHHOTO
BellecTa", "MosipHas KOHLeHTpaLus"




18

Knaccudukamnusi © HOMEHKIAaTypa
HEOPraHWYECKUX BELIECTB

19

Cucrematuzauus U 0000IEeHHUE 3HAHUHN 110
TEME

20

KontponbHas padora no temam "Ctpoenune
aroMa. Ileproauueckuii 3aKOH 1
HepI/IOI[I/ILIeCKaﬂ CUCTEMA XUMHUUYCCKUX
snemenToB JI. 1. Menneneesa", "Ctpoenue
BelecTsa. MHOrooOpasue BemecTs"

21

Knaccnpukauns XUMUIECKUX PEaKIii B
HEOPraHU4YEeCKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpaHEHUs U NPEeBpalleHus] SHEPruu Mpu
XUMHMYECKUX PEaKLUsIX

22

TernoBblie 3P PEKTH XUMUYECKUX PEAKLIHH.
TepMoxuMHudyecKe ypaBHEHHS

23

Brrancnenus mo YPABHCHUAM XUMHWYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYECCKUM YPABHCHUAM

24

CKopocTb XMMHUYECKOH peakluH, e
3aBUCUMOCTD OT PA3JIMYHBIX (PaKTOPOB.
Karanus u karanuzatopsl

25

I'omOreHHbIE U reTepOreHHbIE PeaKLun

26

IIpakTrueckas padora Ne 1 mo reme
"BiusiHAEe pa3TUYHbIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKOH peakiuun"

27

OObpatumble 1 HEOOpPATHMBbIE PEAKIIHH.
XUMHUYECKOE PABHOBECHE




IIpakTrueckas padora Ne 2 mo reme

28 "BausiHAe pa3IUYHbIX (PAKTOPOB HA
MOJIOYKEHUE XUMHUYECKOTO PaBHOBECHS"
DNeKTpoauTHYeCKast TUCCOLUALUS.

29 CunbHbie U cnabbie 351eKTponuThl. CTerneHb
JUCCOLMALUU
Honnoe npoussenenue soasl. Cpena

30 BOJIHBIX pacTBOPOB. BomopoaHsblii
nokaszarensb (pH) pactBopa

31 I'moponus coneit. Peakuuu, mporekaromue
B PacTBOpPAX 3JIEKTPOJUTOB
IIpaxTrueckas padora Ne 3 mo reme

32 "XUMHUECKHE PEAKLUU B PACTBOPAX
3JIEKTPONUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE

33 peaxuuu. Baxnenmne OKUCIUTENN U
BOCCTaHOBUTENH

34 MeTtoa 37eKTPOHHOTO (3JIEKTOHHO-
HWOHHOTO) Oajanca

35 DIIeKTPOJU3 PacTBOPOB U PaCIIaBOB
BELIECTB

36 Pemenne 3a1a4 pa3anyHbIX TUIIOB

37 Pemenne 3a0a4 pa3inyHbIX TUIIOB

38 Cucremaruszaius u 0000IeHNe 3HaHUH 110
TeMe "XuMHUyeckue peakiuu”

39 KontponbHas pabota mmo teme

"Xumudeckue peakuuu”




40

IlonmoxxeHne HEMETAJIJIOB B
Ileprnonnueckoi cucTeMe XUMUYECKUX
anemeHToB J[. 1. Menneneesa u
OCOOEHHOCTH CTPOEHHSI UX aTOMOB.
duznyueckre CBONCTBA HEMETAJLJIOB

41

AJNJIOTpONHUST HEMETAIIOB (Ha pUMepe
KHCI0pona, ceprl, hocdopa u yriepoaa)

42

Bonopon: nmonydenue, pusnueckue u
XUMUYECKHE CBOMCTBA. [ mapunbl

43

I"anoreHsl: HAXOXKIEHUE B IPUPOJE,
CHocoOBI Moy4YeHus1, PU3NIECKUe 1
XUMHUYECKHE CBONCTBA

44

I'anorenoBonopoasl. Baxkueiimue
KHCJIOPOJCONIEpIKaLe COeNMHEHUS]
rajloreHoOB

45

JlabopatopHble ¥ MPOMBIIILICHHBIS
CHOCOOBI MOy YEHHUS TaJIOTEHOB.
IIpumMeHeHue TaJlor€HOB U UX COSAUHEHUHN

46

IIpaxTrueckas padora Ne 4. Pemenne
SKCIIEPUMEHTAIIBHBIX 3371a4 110 TEME
"I"anorensr"

47

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIC CIIOCOOBI MOJIYyUCHUA,
dusnveckne U XUMHYECKHE CBOMCTBA.
Oszon. [IpuMeHeHne KUCIOpOia U 030HA

48

Oxkcunbl U IEPOKCUABI

49

Pemenne 3ada4v pas3IMYHbIX THUIIOB




50

Cepa: HaxXOKIIEHUE B MPUPOAE, CITOCOOBI
HO.]'IyLIeHI/Iﬂ, (1)PI3PILIGCKI/IG U XUMHYCCKHUE
CBOMCTBA

51

CepoBonopon, Cybhuabl

52

Kucnoponconep»karune COeUHEHMS CEPBbL.
OcobeHHOCTH CBOWCTB CEPHOM KHCIOTHI

53

IIpaxTrueckas padora Ne 5. Pemenne
SKCIepUMEHTANBHBIX 3a7a4 1o Teme "Cepa
U eé coenuHeHus"

54

A3BOT: HAXOXKIEHUE B IPUPOJIE, CIIOCOOBI
MOJTydeHUs1, PU3NIECKUE U XUMUIECKIE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55

Kucnopozaconepskaiiue COeTMHEHUS a30Ta.
OcoOeHHOCTU CBOUCTB a30THON KUCJIOTHI

56

[IprMmeHeHne a30Ta U €ro COSIMHEHUH.
AzoTHbIe ynoOpeHust

57

Docdop: HAXOKIEHUE B IPUPOJIE,
crocoObI Moy4YeHus1, PU3nIecKue u
XUMU4eckue ceorictea. Dochuasl u

bochun

58

Oxcunsl hocdopa, pochopconepkarmre
kucinotsl. Conn pochopHOit KUCTOTHI

59

[Tpumenenne pocdopa u ero coeqMHEHUH.
Dochopuble yaoOpeHHst

60

IIpaxTrueckas padora Ne 6. Pemenne
SKCMEPUMEHTANBHBIX 33724 10 TeMe "A30T
u pocdop u ux coequHEeHU"




VYrnepona: HaxoXxJieHUe B IPUPOE,

61 AJIOTPONHbIE MOIU(PUKALNY, PU3UIECKHE
U XUMHYECKHE CBOICTBA, MPUMEHEHNE

2 Oxcup yriepona(Il), okcun yriepona(I1V),
yTOJIbHAS] KUCJIOTA U €€ COJIH

63 Pemenne 3a1a4 pa3anyHbIX TUIIOB
Kpemuuii: HaxoxxneHue B NpUpPOE,

64 CrocoOBI Moy4YeHus1, PU3NIECKUe U
XUMHYECKHE CBOWCTBA

65 Oxcun kpemansA(IV), kpeMHUEBast KHCIIOTA,
CHITUKATBI

66 IIpumenenune kpemMHUS U €ro COeNUHEHUM.
CrexJ10, €ro nojiy4eHue, BUIbI CTEKJIA

67 Pemenne 3a0a4 pa3inyHbIX TUIIOB

68 Cucremaruszaius u 0000IIeHNe 3HAaHUH 110
teme "Hemerasbr"

69 KontponbHas pabota mmo teme
"Hemeranmner"

70 AHanu3 pe3yabTaToB KOHTPOJIBbHON
paboThI, KOppeKLUs OMUOOK
ITonoxenune metamnos B [lepuoauyeckoil

71 CHCTEME XUMHUYECKUX 3JIEMEHTOB.
OcobeHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIIOB

7 OO6ume puznyeckne CBOMCTBA METAJLIOB.
[IpnMeneHne MeTauIOB B ObITY M TEXHUKE

73 CnuaBel MetaJuioB. Kopposust Mmerasnios

74 Pemenne 3a0a4 pa3inyHbIX TUIIOB




75

DIIEeKTPOXUMUYECKUI psil HANpsKEeHUH
MetajutoB. O0mue crnocoOs! MoTydYeHus
METaJLIOB

76

O01mas xapakTepucThKa MeTauioB 1A-
rpynmnsl [leppogudeckon cuctemel
XUMHUYECKUX 3JIEMEHTOB. Hatpuil u kanuii:
noJiy4eHue, pusnueckue 1 XUMHIeCKHe
CBONCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB
U UX COENUHEHUN

77

Obmas xapakrepuctuka Metauion ITA-
rpynnel [leproanueckoit cuctemel
XUMHUYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbIUH: ToNy4YeHue, Gu3ndeckue u
XUMUYECKUE CBONCTBA, TPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCAUHEHUHN

78

JKéctrkocTs BOIBI U CIIOCOOBI €6
yCTpaHeHust

79

ANOMHHUE: TIONy4deHue, GU3NnIecKre u
XUMHMYECKHUE CBOWMCTBA, MPUMEHEHUE

80

AmdoTepHbIe CBOICTBA OKCHUIA U
TUAPOKCH/IA ATTFOMUHMUS,
I'UJIPOKCOKOMILIIEKCHI aJTFOMUHUS, UX
IIpUMEHEHUE

81

Pemenne 3ada4v pas3JIMYHbIX THUIIOB

82

IIpaxTrueckas padora Ne 7. Pemenne
SKCIIEPUMEHTAIIbHBIX 337a4 IO TEME
"MeTanbl raBHbIX NOArpynn"




OO1mmas xapakTepuCcTHKa METaJIOB
nobouHsbIx noxarpym (b-rpymm)

83 Ileproandeckoit CUCTEMBbI XUMUYECKHUX
3JIEMEHTOB

84 dusnyecknue 1 XuMHYECKHE CBOMCTBA
XpOMa U €ro COeUHEHUN, UX NPUMEHEHUE
Baxueiiine coenMHEeHNs] Maprasua.

85 IlepmaHraHat xanus, €ro OKUCIUTEIbHbIE
CBONCTBA
@usnyeckue 1 XuMHUECKHE CBOMCTBA

86 JKese3a u ero coequHenui. [lonyuenue u
MIPUMEHEHNUE CIIJIAaBOB XKeNe3a

87 Pusnyeckue 1 XMMHYECKUE CBOIMCTBA MENIU
U €€ COeIMHEHNI, UX IPUMEHEHUE
Pusnyeckue 1 XMuMHYECKHE CBOMCTBA

88 LIUHKA U €r0 COEANHEHUM, UX MPUMEHEHHE.
I'mapoKCOKOMIIEKCHI LIMHKA
IIpaxTrueckas padora Ne 8. Pemenne

89 DKCIIEPUMEHTAJILHBIX 331a4 10 TEME
"MeTasutbl MOOOYHBIX MOATPY "

90 Pemenne 3a1a4 pa3anyHbIX TUIIOB
O06o0buenne u cucTeMaTu3anus

91 HU3YYEHHOI'0 MaTepUaia 1o TeMe
"Mertasmibr"

92 KontponbHas padora no Teme "MeTas!"

3 AHanu3 pe3yabTaToB KOHTPOJIbHON

paboThI, KOppeKLUs OMUOOK




Ponp xumuu B obecrieueHun yCTOHINBOTO

94 pa3suTus 4yenoBeuecTsa. llonsaTue o 1
Hay4YHBIX METOAAX UCCIIEJOBAHUS BEILECTB
Hayusnble npuHIUNEI OpraHu3aLuu

05 XHUMHYECKOIrO MPOU3BOJICTBA. |
IIpombIieHHBIE CITOCOOBI MOy YEeHUS
BAKHEUIINX BELIECTB

96 XHUMHUECKOE 3arpsA3HEHNE OKPY KAOLIEH |
Cpenbl U ero NOCIEACTBUS

97 XHUMHUs ¥ 300POBbE YEJIOBEKA. 1
JlexapcTBeHHBIE CpencTBa

08 Xumust numy. Ponb xumun B obecrnedeHnn |
MUINEBOH OE30MacHOCTH

99 Kocmernueckue u napgpromMmepHble !
cpeactsa. beiToBas xumus
XuMusi B CTPOUTENBLCTBE. Baxkueine

100 CTPOUTEIBHBIE U KOHCTPYKLUOHHbIE 1
MaTepuabl

101 XHUMHUs B CEIBCKOM XO3SIHCTBE. |
Opranndeckrie 1 MUHEpaJIbHbIE Y I0OpEHHS

102 Cucremaruszanus 1 0000IeHne 3HaHUH 110 |

TEME

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 11 knacc/ T'abpuensia O.C., Octpoymos U.T'., Cnankos C.A., JIéskun A H.,
Axunonepsoe obmectso «M3narenscto «lIpocemenue»

METOAUYECKHUE MATEPHUAJBI JIUIAA YYUTEJIA
Xumust. YrayOneHHbld yposeHb. 10 kinacc. Meroamueckoe nocodue/ ['abpuensa O.C,
Octpoymos U.T".

NUPPOBBIE OPA30BATEJIBHBIE PECYPCBI U PECYPCbl CETH UHTEPHET
https://myschool.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/



