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HOACHUTEJBHAASA 3AIIMCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpefHEro ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepasibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX oOpraHuzanuax Poccuiickoit  ®Dexaepaiuu,
peanu3yroNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, I OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro ooOpazoBaHusi ywanmuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHInPOBAHHOTO,
npoduibHOr0 00y4YeHMs, MPU3BAaHO OOecneunuTh 00Ie00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TAKXKe IS
MPOJOIKEHUS OO0YUEeHHS B OpraHuU3aluiax MpoecCUOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MOpeaMeTa «XHUMHS» [OIy4daeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAraloOIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpold oOecreynBaeT
MOJIy4YeHHUE NPEACTaBICHUSI O UENsAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTHS OOYyYaIOIIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeSICHUE: TPUHIMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
W3yUYeHUs] y4eOHOro mMaTepuana, KOJUYECTBEHHBIX UM KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0O0pa30BaTeNbHBIX OCTHKCHHUN OOyYarommxcs B
paMKax HWTOTOBOM aTTecTald B (QOopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1t yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIST W3Y4YeHUs B paMKaxX OTACNbHBIX mpoduiei, mpemxycMaTpuBaetT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO TOCIEIOBAaTEIIBHOCTh H3YUYEHHUS y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3y4EHUs IIpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI0O3HABATENbHBIX  JACMCTBUI  0OydarIlerocs IO OCBOCHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIAIOLIEH COAEpKaHUS Y4yeOHOro mnpeaMera «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJEHHOrO YpOBHEH B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHs CIEHUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XUMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIIIyOJeHHEe TEOPEeTUUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBON  IMOCIEAYIOIMIEr0 TIOMY4YeHHs] XHMUYECKOro oOpa3oBaHMs B
opranm3zanusix mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedboBannit ®I'OC COO Kk miaHupyeMbIM pe3yJibTaTaM OCBOCHHUs (eaepanbHOu
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alUu y4eOHOro Tpylna M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn MOaX070B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTUYECKOTO MaTepHraia.
Tak, Ha yrayOn€éHHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peakUui,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHUMHYECKass CBsI3b OOBSACHAETCS C TOYKU 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUuid AOMOIHSIETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIepKaHNE KypPCOB XUMHH YTTyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa il KJIacCOB XMMUKO-(PU3nYecKoro npodusis 00abI10€ 3HaYeHUuE OyayT
UMETh 3JIEMEHTHI yueOHOro Marepuaa rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akKUEHT OyJeT cJelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouosnornueckoro npoduiast OONbIIUI yIeNbHbIM Bec OyneT UMETh OpraHuveckas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBEeHHO-HaydHblE NOpeaMeTb», «MaremaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTH SIBIsIeTCA (DOPMHUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM ypOBHE H3YYEHMsI MpeAMeTa MpeArnojaraeT peaju3aluio TaKuX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojii B OOeCIeueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPreTUYECKON U MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN CpeLE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHHe y o0yJaroIuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHUEH, POrHO3UPOBAHUSI,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTIIyOJIeHrEe PECTABICHUHN O HAYYHBIX METOaX MO3HAHUS, HEOOXOMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B nmane peanuzanuu 1nepBOOYEpEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIMNA TIETOCTHON CHCTEMBI CPEIHEro OOIIEero oO0pa3oBaHUs NPH W3YYECHUU
npeaMeTa «XuUMHS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOSKJAEHHOCTH B T03HABAEMOCTH SIBICHUU MPUPOJBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
o0IIeueI0BeYeCKUX [ICHHOCTCH;

pa3BUTHE MMO3HABATEIBHBIX HMHTEPECOB, MHTCILICKTYaTIbHBIX M TBOPUYCCKUX
CrIOoCOOHOCTEM oOyuarommxcs, (GpopMHpOBaHHE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHUIO YCHEITHON MPOo(deCCHOHAIIBHOM M OOIIECTBEHHOM JEATEIHBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IIPHUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYIbTYPbI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YUCHHUS XUMHH Ha yTITyOJIEHHOM
YPOBHE cpeaHero oo1iero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COJAEPKAHUE OBYUYEHUA

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
1o IypoBHU. AToMHBIe opOuTanu. Kiiaccudukanus XUMHYECKUX AJIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYpALIMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30Y>XKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

Xumuyeckass CBsI3b. BuUIbI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHAs,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBs3u. BomopomHas —CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOIECUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOEHUEM (Ha MPUMEPE COETMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeauHeHnX. COCcTaB KOMILUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA. [ HIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucteMax. Mctuaable pactBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peakmusiX. TermnoBbie 3h(PEeKTh XUMUYECKHX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIuu. XUMHU4YecKoe paBHoBecue. KoHncTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUST W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, OlNpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemetamwioB B [lepnoanyeckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckve M XUMHUUYECKHUE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['npuibl. TommBHBIC
DJIEMEHTHI.

["amorensl. Haxoxknenue B mpupoje, CrocoObl MOodydeHus, (GU3HMYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHoBOAOpOAbl. BaxHeumme Kucaopoacoaepkaime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBINIICHHBIE CIIOCOOBI MOJYy4YCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHue B TpHUpPOAE, CIOCOOBI TMONy4YeHHS, (PUBHUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOcoObl MOdyudeHus, (Qundyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupojie, CHOCOOBbl MONyuYeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuaeruit. PocopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MeramuioB B Ilepuoanueckoil cucTteMe XUMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITY PTUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctrka MmetamioB |A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: noinydenue, GU3n4ecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEUIECTB U UX COCAUHEHUN.

Oo6mas xapaktepuctuka metaioB |lIA-rpymnmer [lepuogudeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ YyCTpaHEHUSI.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHue xKene3a u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHHS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA deloBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXXHEUIIMX BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEHHBIE CIOCOOBI MOTYUYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocaeAcTsus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUHA MEAUIUHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacCHOr0 UCIIOIb30BaHUS MMPEMAPATOB OBITOBOM XMMUH B MIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 1t anekTpoHuky. HaHoTtexHonorun.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOPE, AOJIH BBIXOJIa MPOJIYKTA PEAKIUNA OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MmeTadboImM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JMYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHsD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcsi B MPOIIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS. O COLMAIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKH €CTb pE3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE WM TOCTYNKH CBOUX TOBAPHUIICH C
MO3UIINKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3M0poBOro W Oe3zomacHoro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAJIBHOTO W  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYruX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3y4eHHUI0 npodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUIECHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa SKOJOTHYCCKUX MPOoOJIeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKpYKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ pOoilu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHU 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuaibHOM KyJIbTYpbl, B PEIICHUU TIJIOOAJBHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHELIHOT0 TPYJa U AKOJIOTUYECKU KOM(POPTHOM KU3HHU KaKJOTO 4iieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYLIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeCca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, NCCIIeIOBaHNE, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJaroITuXCs;
CIOCOOHOCTD 00yJaroIXxcs WCITIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI U KPUTEPUM MJI KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIUBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJCHHUS (MHIYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MpPU PElICHUH Y4YeOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3ajad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB M XMMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (POopMyIHUpOBaThH
0000IIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PAa3JIMYHbIX METO/I0B
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NoMyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcoel HTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMy  NPEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU PabOTE C XUMUUYECKON
uH(dopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTb BOIIPOCKHI 110 CYIICCTBY O6CY)KHaeMOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHUH, BLICKA3bIBATh UJICH, CI)OpMy.]'II/IpOBaTB CBOM IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}eKTUBHBIN CcrMOcO0 HMX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHalIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI IO XUMUU Ha YTITyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Yy4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI IO TOJaM
V3y4ECHUS.

11 KUIIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD» OTPAXkKaKoT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W THINEBOU



0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHHM HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHHH PAlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBaHUK MHPOBO33PEHUS U OOLIEH KyJIbTypbl YeNOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME MOHATHSA — XUMHUYECKHU I 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JNIEKTpOHHAs 000JOYKa aroma, S-, P-, Od-aToMHbIe OpOHWTaNIHM, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aTroMa, TMOpuau3anusi aTOMHBIX OpOUTalied, WOH,
MOJIEKYJ1a, BaJ€HTHOCTb, 3JEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJuIM4ecKas, BOIOPOIHA),
KpUCTaJUIMYECKasi pPEIIETKA, XUMHUYECKas pEeakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALUY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON PeaklMi, XHMHUYECKOE PaBHOBECHUE;
TEOPUH WU 3aKOHBI (TEOPHS SJIEKTPOJIMTHUYECKON IHCCOLMALUU, NEPUOIUYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHNS SHEPTUH IIPU XUMHUYECKUX PEAKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEULIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIME B OCHOBE MIOHUMAHMS IPUYMHHOCTH
U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUI; COBPEMEHHbIE NIPEICTABICHUS O CTPOCHUHN
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YPOBHSX;
IPEACTABICHAS. O MEXAHM3Max XHMHUYECKMX pPEakUuid, TEPMOAUHAMMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMS, O XMMHUYECKOM DPABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMAaX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEUIECTB B OBITYy W MPAKTUYECKOM IESTEIbHOCTH 4YelIOBEKa, OOIIMX Hay4HbIX
IPUHIUIIAX XUMUYECKOTO ITPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMHMCAHUHM HEOPTAHUUYECKHUX BEILIECTB U UX MPEBPALLECHUN;

C()OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUUYECKYIO CHUMBOJIUKY JUIS
cocTtaBieHUss (GOpMyJl BELIECTB M  YpPaBHEHUH XHMMUYECKUX peakLui,
cuctematuyeckyto Homenknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEIBHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAS,
VWOHHAs, METaJNInYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOT'O BEIIECTBA;



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMUMHYECKOM CBSI3M W THUIA KPUCTAUIMYECKOM PEIMIETKH, OOMEHHBIM U
JOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHUUECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKUE PEAKIIMU MO PA3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBY
pearupyromux BEIIECTB, TEIJIOBOMY 3(PQEKTy peakinH, U3MEHEHHIO CTEeTeHEn
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil KJIacCHU(PUKALMH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH MEPUOINYECKOro 3aKoHa /.
N. MenaeneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOJIOB
[lepuomnueckoir  cucremsl  J.M.  MeHnngeneeBa,  UCNONB3ysT  MOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMMUYECKHUX AJIEMEHTOB U HX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonmnueckou cucremsr J[. U
MeHeneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIAaccoOB,  IOATBEPKIATh
CYILLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

c(OPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHUS AJIEKTPOHHOIrO OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX MOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh yYMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN ¢ y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIuu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHeIIHUX Bo3AeicTBuil (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOIMe HayyHble MPHUHLMIBI XUMUYECKHMX MPOU3BOJACTB; LIEJIECO00Pa3ZHOCTD



MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH W B OBITY C TOYKHU
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUS SBJICHUU MpUPOABI — HAOMIOACHUE, H3MEpPEHHE, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peajbHbIN U MBICIICHHBIN ), HCTIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCTIEPUMEHTATLHOM HCCIIEI0BAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUM, HMMEIONUX MECTO B MPHUPOJIE,
MPaAKTHYECKOMN JeATEeTLHOCTH YeJOBeKa U B TTIOBCEIHEBHOM KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISIBJISATH B3aMMOCBSI3b XUMHYECKHUX 3HAHHUH C
MOHATUSIMU U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB JJIs
00Jiee 0CO3HAHHOTO MTOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MAacCOBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAccCe
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMHU BEIIECTB; TEIJIOBOTO 3ddexTa
peaKIuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO JHCCOIMAIMU;, Macchl (00bE€Ma, KOJIWYECTBA BEIIECTBA)
MPOAYKTa PEAKUWH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIeM pacTBOPEHHOIO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMeECH); AOIU BbIXO/A MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  JKCIepuUMEeHT  (IpOBEIEHHE  peakiui  MOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawiey u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOr0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, GOPMYIMPOBATH 1EJIb UCCIEAOBAHUS, MPEJACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aAHAJIMU3UPOBaTh M  OLEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIa MOJb30BAHUSI XUMUYECKON
MocyJIol W JabopaTopHBIM 00OpyJAOBaHHWEM, OOpalleHHus C BelIeCTBaMH B
COOTBETCTBUHM C HWHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, DYKOJIOTUYECKH 11e71eCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHS CBOETO 3JI0POBbS, OKPYKarollel MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JIEUCTBUSI HA YKUBbIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPTaHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;



c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAyJHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMaIIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus; yrimyonennoe oOydenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moxa penakuueit Jlyanaa B.B. Ob6mecTBo ¢ orpaHndeHHON
oTBeTCTBEHHOCThIO «JIPODAY»; AxnuonepHoe obmecTBo «l3marenbcTBO
«IIpocBemenne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1. Epemun, B. B. Meroandeckoe nocodue k yueonuky B. B. Epemuna, H. E.
Kysbmenko, B. U. Tepenuna u np. «Xumusi. YTiIyOnaeHHBIN ypoBeHbY. 11 Kiacc
/ B. B. Epemun, A. A. Jlposmos, M. B. Epemmna, B. . MaxoHuHna,
O. 1O. Cumonoga, 2. 0. Kepumon. — M. : [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
MHTEPHET
e DJIEKTPOHHBIN 00pa3oBareiabHbI pecype «Jlomamnue 3ananus. Cpennee
obmee oOpazoBanue. Xumusi», 10-11 xkmace, AO «M3marenbcTBO
"I[IpocBemienue" »;
o Tpenaxep «O06mako 3Hanuit»y. Xumus. 10 kimacc, OO0 «Duszukon J1ady;
e Tpenaxep «O06mako 3Hanuit». Xumus. 11 knacc, OO0 «Pusukon Jlad»
e https://myschool.edu.ru/



