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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasbHON 00pa30BaTEIBLHON MPOTPAMMBI CPEIHET0 O00IIero 0o0pa3oBaHUS,
npenacraBieHHbIX B DeiepanbHOM TOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, c yuétom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOKeHui «CrtpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit ®Penepamuu Ha niepuon g0 2025 roga»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuyeOHoro mpeamera «Xumus» s 11 kmacca Ha 0a30BOM YypOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHU3alliM, SBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM creuu@uKd HayKd XUMHUH, €€ 3HAuYeHHs] B TMO3HAHUU MPUPOILI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl CPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU TPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBJIeHA HA pPELICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojepkanue npeavera «Xumwus» (11 kmacc, 6a30BBIA YpOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHusl B pa3JIMYHBIX 00JIACTSX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBnsomUMU IpeaMeTa «XUMUs» SIBISIIOTCA 0a30Bble Kype — «O0mas u
HEOpraHWYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUsl KOTOpPOTO
SBJISIFOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUH 110 HEOPTaHMYECKON XUMHH (C
BKJIFOUEHHEM 3HaHUN U3 o0uIel xumun). DopMupoBaHUe TaHHON CUCTEMBbI 3HAHUHN
OpU M3yYEHUU IMperMeTa O0O0eCleYyMBAaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB Y TEOPUI XUMHH.

Crpykrypa coaepxkanus kypca — «OOIas W HeopraHuyeckass XUMHI»
copMupOBaHa B MpOrpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOTO IOAXO0/Aa K
U3YYEHHI0 Y4YeOHOro marepuajia U OO0yCJIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI Ha ONPEAEIIEHHBIX TEOPETHUECKUX YPOBH:X. [107 HOBBIM yriom
3peHus B IpeaMere «XuMus» 0a30BOr0 ypOBHSI pacCMaTpUBAETCS M3YyUYECHHBIM Ha
YpPOBHE OCHOBHOro 00IIero oOpa3oBaHUsI TEOPETUUYECKUM Marepuan U
(dakToIIOTHUYECKUE CBEACHMSI O BEIIECTBAX M XUMHYeckol peakuuu. Tak, B
4acTHOCTH, B Kypce «OOmas u HeopraHudeckas XuUMHUS» OO0yYaroIIMMCS
MIPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE IEPUOJUYECKOTO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJIOTMYECKMX  MO3UIUH, TIIyOXKe  MOHSTH
UCTOPUYECKOE HM3MEHEHHE (YHKIMII O5TOro 3akoHa — OT o00o0O0marIme 10
OOBSCHSIONIECH M TIPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKXKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX IPOTEKaHWs AONOJHAETCS B Kypce 11 kiacca anemeHTamu
COJIEpKaHMs, UMECIOUIUMHU KYJIbTYPOJIOTUUECKUNA M TPUKIAIHOW XapakTep. IJTU
3HAHHS CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PACKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOU AEATEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U MIPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,



KPUTUYECKU OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIsl OTIOJTHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3Y4YCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKWX KakK: MaTepUaibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOr0 MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
W PpEIICHUS TPOTUBOPEYMH MEXKIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX Tpodiem, a
Takke MpoOeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JICITEIILHOCTHU: peIIeHUs TpoOsieM, IMOUCKa, aHaimM3a U 00paboTKu
uHdoOpMaIuU, HEOOXOAUMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
HCCIIEIOBATENIBCKOM AEATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE€ MECTO B ITO3HAHUHU
XAMUU.

B mnpaktuke mnpemnojaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU ONPEICICHUN
COAEPKATEIBbHON XapaKTEPUCTUKU LEJIEH W3YyYEeHHUs IMpPEeIMETa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCAS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
MPEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.

CornacHO AaHHOW TOYKE 3pPEHUS TJIABHBIMHM LEIAMU HU3YYEHHS MNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 Ki1.) siBISITOTCS:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHUYSCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIekKaT KIIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHME f3bIKa HAYKH, YCBOCHHE W TMOHUMAHHUE CYIIHOCTH IOCTYMHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoOBaHHE U PA3BUTHUE MPEIACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUi, HEOOXOIUMBIX JIJIsl MPUOOPETECHUS YMEHU N
OpPUEHTUPOBATHCSI B MUPE BEIIECTB M XWMHUYECKUX SBJICHUM, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U NOBCETHEBHOW KU3HU;



e pPa3BUTUE YMEHUH U CIIOCOOOB 1E€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTA, COOJIIOAEHUEM  IpaBUII
0€3011acHOr0 0OpaIeHMsI C BELIECTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU INPHOPUTETAMHU B CHUCTEME CpeHero oOuiero oOpazoBaHus. CerogHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENEHN OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJep>KaHus OOy4YeHUus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMMYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIETO HEe HabopoM
3HaHWU, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAJIbHOM JKU3HM JUJIsl pELICHMUS
IPAKTUYECKUX 3ajau.

B cBsi31 ¢ 3TUM IIpH M3yYEeHUHU TIPpEeAMETa «XUMHUSH TOMUHHUPYIOIIECE 3HAUCHHUE
nproOpeTaroT TaKUe LEeNU U 3a/1a4l, Kak:

ajanrtanus oO0y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlMsIX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE MJI1 pa3jIMYHbIX BHUJOB
NEeATEIbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(POpMaLUH,
HEOOXOMMBIX JJIsi IPUOOPETECHHUS OMBITA IS TENHHOCTH, KOTOpasi 3aHNMaET BaKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIS OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BEKA U IPUPOAHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYATIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMHUYECKOTO COIepKaHMS,

dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, HAOII0AaTEeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAaIBFHOTO MPUPOIOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXpPaHEHHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOro



OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakKXKe MPUOOPETEHUS OIbITa
WCTIONIb30BaHUS TIOJIYYCHHBIX 3HAHWM I TPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHS
0a30BOr0 ypOBHS BXOAHUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO111ee YncI0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Hepemo), B 11 knacce — 34 gaca (1 gac B Heenio).



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpEIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUU K OOYyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OIbBITA TO3HABATEILHON U TMPAKTUYECKON JESTEIBHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIIEHUH YYEOHBIX U ITO3HABATENIbHBIX 33/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MTOJIYY€HUH U IMOCIEAYIOIIEM aHAITU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KYJIbTYPbl 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIbHOW TPACKTOPUU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELIeHMs BOIPOCOB PAllMOHAIBHOTO MPHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UBWIN3ALMH: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJbTYPbl, PEIICHUU TJIOOATBHBIX MpoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUIIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEIIHOTO TPY/Ja ¥ KOJOTUYECKH KOM(POPTHOM KU3HU KaXKIOTO YjieHa 00I1eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpPA U



IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS J1e1aTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO OJTyUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
peleHus: mpoOsieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON AESITENIHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX chepax mpodeccuoHamIbHON

NEATEIIBHOCTH.
METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 6a3oBble JJOrH4YecKmne JelcTBUSL:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JJIs1 OOBSICHEHUS OTJIETIbHBIX ()aKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CUMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbI€e HCCIIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpMAIlMU, HEOOXOTUMOM JJIS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpeENEHHOTO TUTIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUIECKON
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMYyTEM COTVIACOBAHUS TO3UIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEIbHOCTh, Ompenesisis e€ Iead M 3a7a4yd, KOHTPOJIUPOBaTh M TO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckKas
XAMUSD) OTPAXkKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOIBI,
B (OPMUPOBAHUU MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN



I'PaMOTHOCTH, HEOOXOUMOM /Jisl pEHIeHUs] MPAKTUYECKUX 3a]a4 M DKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe TMOHATHS (XUMUYCCKUH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKasl, BOJOPOAHAS ), KpUCTAITMYECKasl pelIETKa,
TUMNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS dHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUH  XHUMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJIA, MUPUT U IPyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPECNISITh BaJICHTHOCTh U CTEIIEHb OKUCIICHHSI
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUAX PA3IMYHOrO COCTABA, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COSTUHECHUSX, THIT
KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJISpHasi,
MOHHAs, METAJJINYECKAs), XapaKTep CPEJbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiacCy/TpyIre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJIbl, OKCUIbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANMUECKOTO 3aKoHa /JI.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;



c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 14 mnepuonoB Ilepuonnueckoil cucTeMsl
xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHI», OO BSICHITH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COEJUMHEHMI MO MepuojaM u
rpynnaM [lepuognueckont cucreMbl xuMudeckux 3iemeHToB /. 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOM CBS3UM MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XHUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMEHEW OKMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiiy, yYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KA4eCTBEHHBIA COCTAB pAa3JIMYHBIX HEOPTraHUYECKUX BEIECTB, pacClO3HaBaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacCKpbiBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKkiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalye B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIUX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO TIPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
MOHSATHUSI «MAcCOBasi J10JIsl BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUHN ra30B MpHU
XUMUYECKUX PEAKIUSIX, MACcChl BEIIECTBA WIM 00bEMa Tra3oB IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, TEIJIOBOrO 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTabOopaTOpHBIM OOOPYIOBAaHWUEM, a TAaKXKe TMpaBHiIa OOpaIeHUs ¢



BELIECTBAMH B COOTBETCTBMM C MHCTPYKLMUSMHU IO BBIIOJHEHUIO J1AOOPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBIIOJHATH XHWMUYECKUI
IKCIIEPUMEHT (Pa3/IOKEeHHE MEPOKCHIa BOAOPOAAa B MPUCYTCTBHM KaTald3aTopa,
ONpE/EeNICHUEe CpEeAbl PpPAacTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temaM «Metamie» U «HemeTamasl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH MPU OOpAILEHNN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJICTaBISATh pPE3yJIbTaTbl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX peakuuil U (pOpMyIHpOBAThH BEIBOJIbI HA OCHOBE ITHX
pe3yIbTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XHWMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIOJATh  MpaBWiIa  DKOJIOTMYECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OIaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [IJIK, moscHATe Ha npuMepax cHnocoObl YMEHBIICHHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAHU3M UEIOBEKa,

JUIE 00yYarouInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIAa0OBUIAAIIMX OOYyYarolUXCs: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

bopmyi.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE yPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b NMEPUOAMYECKOTO 3akOHAa M lleproanueckor CHUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HETOJspHAas W TOJSpHAasi, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Krnaccupukanmss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

DnekTpoauTuueckas nuccouuanus. CuiabHble U cliadbie aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMmuueckux snemeHtoB /. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTMYECKUX PEIIETOK, HaOJII0JCHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATILHOT'O UHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peakuum.

Pacuérnslie 3anaun.

PacuéTel 1O ypaBHEHMSIM XHMHYECKMX pEaKUUd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MMOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
dusnueckre CBOWCTBa HEMETAUIOB. AJIOTPONHUS HEMETalIoB (Ha HpuMepe
KHCIIOpoJa, cephbl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpPEeMHHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICO/IEPKALMX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpuMeHeHne BaKHENIINX HEMETAIIJIOB U MX COETMHEHMIA.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucrteMe XUMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
U3ydeHue Koyuiekuun «MeTramibl U CIUIaBb», 00pa3lloB HEMETAJUIOB, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa MM OOBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.



XumMus M KU3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTHYECKOM, DSHEPreTUUECKON U THUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBiennss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MATEpUalbl, KpPAaCKH, CTEKIO, KEpaMHKa,
MaTepUasbl s 3JNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yA0OpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MMacCHOT0 UCIIOIb30BaHUS IIPEnapaToB OLITOBOM XUMHH B
MMOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXNpeAMETHBIX  CBS3ed MpU  HM3YYCHUH  OOmeH W
HEOpraHuveckol XuMuu B 11 Kiacce oCyIleCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TOHATHUH, TaK MW TIOHATUM, SBIISIOUTAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUYECKUE BEIUYUHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

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

TexHonorust: XuMuU4YeCcKasi MPOMBIIUIEHHOCTb, METAJUTYPIrus, MPOU3BOIACTBO
CTPOUTEBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIEBAS
MPOMBINICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

(c yuerom padoueii mporpaMMbl BOCIIUTAHUA)

11 kaacc

MOZ[yJ'IL BOCIIUTATEJIbHOM NnporpaMmmbl
«YPO‘lHaSI AEeATECJIBbHOCTD»

Koumu T
eMaTHKa
Ne HaumeHoBaHue pa3iesioB U TeM €CTBO
/ B COOTBETCTBHHU
n/m  mporpamMmsl 4acoB
poTp IleseBbIe OPHEHTHPBI ¢ KaJICHIapHbIM
pe3yabTaToB BOCHIUTAHUSA ILJIaHOM
BOCIIUTATEIbHOM
padoThbI
-BBIPAKAOIIHN
[103HABaTEJIbHbIE HHTEPECHI B
pa3HbIX MIPEIMETHBIX
o0acTsax ¢ y4érom
UH/IMBUYaJIbHBIX HHTEPECOB
Pazgen 1. Teopernyeckue 0CHOBBI FHBHLY . p 7
CIOCOOHOCTEH, JOCTHKEHHH
XHUMHH g 3 .
C -pa3BUBAOIINI HABBIKU Henb 3HaHuiH
TPOCHHE ATOMOB.
i P . WCIIOJIb30BAaHUS PA3IUYHBIX A caprry mup (K
€pUOANYECKUN 3aKOH
l'I[) CPEJCTB IO3HAHMUS, MextynapogaOMy
u Ilepuonnueckas .
P 13 | HAKOIUICHIA SHAHKH 0 Mupe JIHIO TITyXHX)
CUCTEMA XMMHUYECKUX .
(I3BIKOBAsSI, YUTATEITHCKAS Beepoccuiickni
snementos JI. M. YPOK 6€301aCHOCTH
KyJlbTYpa, AeSITEIbHOCTD B
Menneneesa o . 1 . IIKOJIbHUKOB B
MH(OPMALMOHHOH, TUPPOBOI
CTpoeHMe BEIECTRA. cet MIHTepHET.
cpere). [TpeameTHbIe
MHuoroo6pasue o
-JIEMOHCTPUPYIONIUH HABBIKA o nyMIHabl
BEIIECTB o
HaOJI0ACHNH, HAKOTIICHHS
XMMHYECKHE PEAKLIUHI (aKTOB, OCMBICIEHHS OIIBITA B
€CTECTBEHHOHAYYHOU U
TyMaHUTapHOU 00J1acTAX
MTO3HAHUS, UCCIIE10BATENIbCKON
NeSITEIbHOCTH.
-pa3BUBAIOIINN HaBBIKU
Pa311e.11 2. Heopraﬂnqecxaﬂ XUMUs HCIIOJIb30BAHUS PA3IUUYHBIX
Jlenb Poccuiickoi
MeTtamibl CpEICTB MO3HAHMS,
. HayKH.
HaKOIUICHUS 3HAHUN O MUpE
Hemerammet 17 P HHTennexTyanbHbI
CBSI3b HEOPTAHWIECKHX (s13pIKOBAsT, YUTATENBCKAS ¢ MHTEpHET -
W OPrAHUHECKIX KYJIbTypa, JeSITeIbHOCTD B KOHKYPCH

BEILECTB

nH(}OpPMaLIMOHHOU, ITUPPOBOI
cpene).




Pa3pen 3. XuMmus 1 ;Ku3HbL

XUMHUS U )KU3Hb

-IIEMOHCTPUPYIOIINI HaBbIKU
HaOJII0ACHUI, HAKOIICHUS
(hakTOB, OCMBICIICHUS OIIBITA B
€CTECTBCHHOHAYYHOU U
TyMaHUTapHOU 00J1acTsAX
TTO3HAHMS, HCCIICIOBATEIHCKON
NEeATeTLHOCTH

-CO3HAIOIINN BaXXHOCTh
TPYAOTIOOUS, O0yUCHHS
TPYAY, HAKOILJICHUS] HABBIKOB
TPYJIOBOH ESITEIIbHOCTH Ha
MPOTSHKCHUU JKU3HU IS
YCICIIHOM
npodeccrnoHabHOM
camopealu3alyy B
poccuiickoM o0IIecTBe

-IIOHUMAIOLIMI 3HAYEHUE U
rI100aNBHBIN XapakTep
9KOJIOTHUYECKUX MPobIeMm,
IIyTEN UX PELICHUs, 3HAUCHUE
9KOJIOTHYECKOH KYIbTYPHI
4yeJIoBeKa, o0IecTsa

-4yBCTBYIOLIHH Jens 3emnu
OTBETCTBEHHOCTH 3a KocMudeckuii
COCTOSTHUE TPUPOTHBIX mycop (ko JIHI0
pPeCcypcoB, YMeHI/II\/'I ¥ HABBIKOB KOCMOHaBTI/IKI/I)
pa3yMHOTO Hens [ToGenpr
TIPUPOIOTIONIE30BAHUS,

HETEPITUMOTO

OTHOIIECHHUS K JEHCTBUAM,
MIPUHOCSIINM BpPEJ] 3KOJIOTUU
Pa3yMHOTO
MPUPOAONOIL30BAHNUS,
HETEPIUMOT0
OTHOIIECHHUS K JEHCTBUAM,
MPUHOCSALINM BpPE] SKOJIOTUH.
-0CO3HAIONHNH
COTIPUYACTHOCTD K
MIPOLLUIOMY, HACTOSALIEMY U
Oynyuiemy Hapoaa Poccun,
TpaIUIUsIM BOMHCKOTO
cinyxeHus ceoeMy OTedecTny,
TBICSTYEJIETHEW NCTOPUH
pOCCUICKON




roCy1apCTBEHHOCTH Ha
OCHOBE UCTOPHUYECKOTO
MPOCBEIIECHUS, POCCUICKOTO
HAI[MOHAJILHOTO
HUCTOPUYECKOIO CO3HAHUS.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

11 KJIIACC
Konunuect
Ne n/mn Tema ypoka BO 4acoB
1. Tb. OcHOBHBIE CBEJIEHUS O CTPOESHUH aTOMa. 1
2. DNeKTpOHHbIE KOH(PUIypallui aTOMOB XMMHYECKHUX 3JIEMEHTOB. 1
3 Ilepuonnueckuii 3akoH u Ilepuoguueckas cucteMa XMMUYECKHX 3JIEMEHTOB 1
' JI.V.MenpeneeBa B CBETE yU4E€HHUsI O CTPOCHHUH aTOMa.
4, Nonnas xumuueckas cBsi3b. IOHHBIE COEMHEHHS. 1
S. KoBaneHntHas xumuyeckas CBs3b. 1
6. Meraminyeckas CBS3b. 1
v BonoponHas cBsi3b: BU/ABI U 3HaYCHUE JIJIsl OpraHU3aluu CTPYKTYp 1
' OHMOTIOJIMMEPOB.
8. [Honumepst. 1
9 I"a3000pa3Hoe cocrosiHue BemecTBa. [IpencraBureny razoo00pa3HbIX BELIECTB: 1
' BOJIOPOJI, KUCJIOPOJI, YTIECKUCIIBIN ra3, aMMHaK.
10. Kunkoe cocrostaue Beniectsa. JKuakne KpUCTAIUIBL. 1
11. TBepnoe cocrosiHUe BemiecTBa. AMOpP(HBIE M KPUCTAJUINYECKHE BEIIECTBA. 1
12 [TpakTrueckas padota Nel «Ilonydenue, cobupanue u pacro3HaBaHUE Ta30B» 1
' Tb.
13. JlucriepcHbIE CUCTEMBI. 1
14 Pemenue 3aau mo xumuyeckuM popmyinam. Pacuersl, cBsI3aHHbIE ¢ TOHATHEM 1
' «1011s1». Beruncnenue MoJIIpHON KOHIIEHTPAIMU pacTBOPOB.
15. [ToaroroBka k KOHTpOILHOM padoTe Nel o Teme: «CTpoeHue BEUIECTBaY. 1
16. Tb. KontponbsHas pabora Nel o teme: «CTpoeHHE BELIECTBAY 1
17 AHanu3 KOHTPoJIbHOU paboThl. Knaccudukaius XuMuyecKux peakiuii B 1
' OpPraHUYecKOi ¥ HeOPraHMYECKOW XUMUHU
18. Peaknum, naymue 0e3 M3MEHEHHs COCTaBa BEIECTB. 1
19. Peaknun, naynme ¢ ”3MEHEHHEM COCTaBa BEILIECTB. 1
20 CKOpOoCTh XMMHUECKUX peaklnid. DaKTOpsl, BIUSAIOLINE HA CKOPOCTh 1
) XMMHYECKUX PEAKIUI
21. OO6paTUMOCTh XMMHYECKHUX PEaKIMii. XUMUYECKOE pPaBHOBECHE 1
22. Posb BOJIBI B XUMHUYECKUX PEAKIIHSX. 1
23. I'maponu3 opraHMYecKUX COEAUHEHHH. 1
24. ['maponu3 HeOpraHMYECKUX COETMHEHUM. 1
25. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1




26. DIIEeKTpoIN3 PACTBOPOB U PACILIaBOB coseil. Ero 3HaueHue. 1
27. Merasusl u ux coiictBa. Koppo3sus Meramios. 1
28. Koppo3sus meramios. 1
29. Hewmeranisr. 1
30. Kucnoter. OcHOBaHUSI. 1
31. Comu. 1
30 FGHCTI/I‘-ICCIiaSI CBSA3b MEXY KJIACCAMHM OPTaHMYECKUX U HEOPTaHUUYECKHUX 1
COEJTMHEHMUIA.
33. [ToaroroBka k KOHTpoOJbHOM padoTe No2 o Teme: «BeriecTBa U UX CBOHCTBa. 1
34. Kontponbnas padota No2 no teme: «BemiecTBa 1 1X CBOWCTBay. 1
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