MHUHHUCTEPCTBO INPOCBEUEHWSA POCCAACKON ®FJEPALIMNA
HanbueBoctotustii denepanbubii oxnve CaxaJuHekas o0/acTh
AenapramvenT oOpazoBaHus, KYALTYPLI H CIIOPTAa AAMHHHCTPALHH
floporati¢koro 'O

MKQOY COlif ¢, I'acTenno

YTBEPX/IEHO
AHPEKTOP. (0]0)

‘ ;_;g_,;lfmemc_oﬁa A,
(Mpaxa3z Ne 208 ot 26.08.24)

L 4

PABOYAS (i PAMMA

(1T 328095

vuebnoro npeimera « Xumus. H5a308b1i yPOBeHB»

Aas oOyyawwukes 11 xmacca

e. Facvenpro 2024




|
IIOS[CHHTEJ[I:HAH 3ATIMCKA

[IporpaMmma 1O XUMHHM Ha YPOBHE cpeasHero o0uero ol0pasoBaHus
paspaboranHa Ha ocHoBe PenepanbHoro 3axona ot 29.12.2012 Ne 273-M3 «O0
obpaszoBanuu B Poccuiickoit Menepaimny, TpedoBanuii K pe3yibTaTaM OCBOCHUS
denepanbHOli  06pa30BaTENbHON MpoOrpaMmMbl  cpejitero obuero o6pa3oBaHus
(®OIT COO), npeacraBneHHbix B PenepansHoM  roCysapcTBCHHOM
obpa3zoBarenbHoM cranaapre COO, c¢ | yu€rom KoHUenuuu MperojasaHus
yuebHOro npeamera «XMMHA» B 00pa3oBaTebHbIX OpraHusanusax PoccuicKon
dejepaliii, PpeaTH3YIOUIUX OCHOBHBIC 00pasoBaTelibHbIE  MPOIpamMmbi, H
OCHOBHBIX TIONOKeHHH «CTpaTeruu pasBUTHA BOCHMTAaHHs B POCCHICKOH
®epepaunn Ha mepuop o 2025 roma» (Pacnopssxenve [Mpasutenscrtea PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3padoTke MPOTpaviMbl MO XHMHH, K ONpeieiieHHIo
of1meli cTpaTeruy oOy4eHUsl, BOCIIHTAHMA M PA3BHTUS 00YJarOUIMXCs CPEnCcTBAMU
ydeOHoro npeamera «Xumus» anst 10--11 kiaccos pa 6a3080M ypOBHE COCTABUIIH
KoHIenTyansHeie nojoxeHuss ®I'OC COO o B3anMOODYC/IOBIEHHOCTH 11EfeH,
COJEp)KaHUsA, pPe3yJbTAaTOB oOyueHus u | TpedoBaHni K YPOBHIO [QJIIOTOBKH
BBINYCKHUKOB. |

XuUMHYECKoe obpasosaHue, |  [OJyHaeMoe BbillyCKHHKaMU
00L1e00pa3oBaTeNbHOH OpraHMsallii, ABIACICH HEOTBHEMICMON  Haibl)  HX
obpasoBaHHOCTH. OHO  CHYXHT 3aBEPLIAIOLIEM  JTaloM — peaiiisalini  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIliO4eBbIX HEHHOCTEH, HPUCYIIHAX
LENOCTHOH CHCTEME XHMHYECKOro 00pasosadiii. ITH  USHHOCTH  KacwioTes
MO3HAHMS 3aKOHOB MPUPOJIbI, GOPMIPOBAHUI MUPOBO3ZPEHIA 1 OOLIEH KYILTYPBI
YeloBeKa, a TaKXKe OJKOJOIMYEecKH OODCHOBAHHOIO OTHOLICHHA K CBOEMY
300pPOBBI0 M TPHUPOIHOH Cpelie. Peazmsyc e XxUMUdeckoe  odpazoBaHue
00y4aroIMXcst Ha YPOBHE CpeaHero oe‘;'»me:m obpasoraHms CPe/ICTBAMM yHCOHOTO
npeaMeTa «XHMHS», CONEPKaHHUE 3 [OCTPOCHME KOTOPOIO OUpeieseHbl B
[porpaMMe Mo XHMHH C Y4E€TOM cr:eu:-.-i;(]mxm HaVKd XAMMH, €€ 3Ha4CHUS B
NMO3HAaHUHM TIPHPOIBI M B MATEPAAILHOH PKU3HY OOLIECTBA. 4 TaKKe ¢ y4ETOM
o6mMX 1ened W TNPHUHLHKIOB, XAPAKT¢PH3VIOLLMX COBPCMEHHOS  LOCTOAHMC
CHCTEMBI CpeIHEeT0 OOLLEro 00pasosaHiis |s| Poccurickon Qegepativi.

XuMHA KaK 37EMEHT CHCTCMbl SCTETREHHbBIX HayK Hrpaet 0CoOvio pofb B
COBPEMEHHOM LMBUIH3ALMHU, B CO3AAHMUM |HOBOH Oathi MATEPUHEAIBHON KVIIbLIYPBL.
OHa BHOCHT CBO#M BKJIal B GOPMHUPOBAHIE DalidOHANIBHOTO HAYYHOIO MbIUIICHUS,
B CO3JaHUE LIEJOCTHOIO MPEACTABICHIS Q0 OKPYKAFOIIEM MHPE KAK O €1UHCTBe
NPUPOAbLI M 4YelIOBeKa, KOTOpoe MOpPMUPYESTCd B XiMMWA HA OCHOBC IMOHUMAHUSA
BELIECTBEHHOIO COCTaBa OKPYXKAIOLIEIO MHpa. OCOIHAHWA BianMOCES3H MCKILY
CTPOEHHEM BEMIECTB, HX CBOMCTBAMMK ¥ BOIMOWKHbIMI CONACTIMHA TTPUMEHCHUS,



TecHo B3aMMOAEACTBYS C APYTMMHM €CTECTREHHLIMH HAYKaMM, XKMHs CcTana
HEOTHEMJIEMOM YaCThI0 MHPOBOH KY/IbTYPbi, HEOOXOAMMBIM YCIIOBUEM YCIIILIHOIO
TpyAa M JKH3HH Kaxaoro uiena obuwectsa. CospeMeHHas XMMHS Kak Hayka
co3MjaTeNbHas, KaK HayKa BBICOKUX TEXHOJOIMH HanpapieHa Ha pPCLICHHE
rMobGanbHbIX MPOGJIEM YCTOWYMBOrO DASBUTHA HEAOBEYECTBA — ChIPHCBOM,
SHEPreTHYECKOH, MALLEBOH, IKOIOTHUECKOH 0e30acHOCTH U OXPatbl 370POBLA.

B COOTBETCTBMM C OOMIMMHK MelAMMAd H Ipuiiviami cpeadero obuiero
06pa3oBaHus colepKanue npeamMera « XuMus» (10-11 iiacchi, Ga308biH ypOBEHD
M3yueHHs) OPHEHTUPOBAHO MPEUMYILECTBEHHO R COLUCKYIBTYPHYIO HOATOTOBKY
obyyaroiuxcsi, HEOOXOMUMYHK M Al BbIPpadOIKK  MHPOBOR3PEHYECKUX
OPUEHTHPOB, YCMEIIHOro BKILOYEHUS B JiM3HbL  COHHMyMa. HPOJAOMKEHHUS
06pa3oBaHuA B PA3IHUHBIX 00aCTSX, HE CBA3aHHEIX HENOCPE/ICTBEHHO ¢ SitMieH.

COCTaBNAIOIWAMM MpeaMeTa «XWMAS»  SBAAIOTCA  0a30BbIC  Kypebl —
«Opranudeckas xumus» H «OO0L@s W  HeopradubecKas XHMHUA». OCHOBHbIM
KOMIIOHEHTOM COJEPXAHUS KOTOPBIX ABAMOTCS OCHOBLI 0A30BOM HAYKHI CHCTEMA
3HAHMH TI0 HEOPTaHUUYECKOH XUMKK (¢ BIIHOUCHHEM 3HanMi 13 00WCH XUMUH) U
opraHvyeckoi XuMuu. DOPMUPCEAHME JAHHON CHCTeMBI BHAHAN pH W3YUCHUH
npeaMera 00ECIeYMBAET BO3MOMKHOCTH | PaCCMOTPEHHA BCETO  MHOTOOOpa3Hs
BELIECTB HAa OCHOBE OOIIMX MOHATUI, 3aKOHOB U TeuDHM XHMUHM.

CTpykTypa comepxauus kypcos — «Opranuueckas xumisny w «Ooumas M
HEOpraHuyYecKass XUMHS» CQOPMUPOBEHA B NporpamMMe Mo XMMHH HAa OCHOBE
CHCTEMHOTrO TMOIXONa K M3y4eHuio y4edHoro Marepuana H  00yC/OBIICHa
MCTOpMYECKH  OOOCHOBAHHBIM  DasBUTHEM  3HaHMb  HA  OINPEICHEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B KVOCS OpIaiili€eckon XHMWH  BCUICCTBA
paccMaTpPUBAIOTCA Ha YPOBHE KAACCHYCCKOM Teopin CTPoeHMs OpraniidecKuX
COEAMHEHMM, a TaKXKE Ha YyPOBHE |CTIEPEOXANMMYUCCKHAX @1 DIERTPUHHDIX
NpeACTaBIEHUI O CTPOEHMH Beliecis. | CBelenast 00 M3yuacMbix B Kypce
BELECTBAX JAFOTCA B Pa3BUTHU — OT YINCBOAOPONOB N0 CIOKHBIX OHOMOIHUECKH
AKTHUBHBIX COGHHHGHHﬁ. B Kypce 0[“’rj}_In'-{i‘,CE'LTi'.‘.I'--": XUMWAHY NOoaydarsr passydTHE
c(hOpMHPOBAHHBIE HA YPOBHE OCHOBHOIC QOLILH O OOUPA0BAHHS [ICPBOHAY LI LHBIC
TNPEICTABICHUS O XUMHUYECKOH CBA3H, KIidCCHPHKAIMOHHBIX (IPU3HAKAX 8CUICCTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT Mx CTPOCHMS, O XIMAYECKOU PeaKinit.

Ilog HOBBIM YIJIOM 3peHis B [ipeivers «Xumusr 0a308070  YPOBHSA

paccMaTpUBaEeTCss M3YYEHHBI Ha YDOBHE OurOsiHOr0  O0ILEro  0DpasoBaHks
TEOPETHYECKUN MaTepHall ¥ (AKTOIOIHYCCRUEe CsgieHds O sCilielizax M

XAMHYECKOM peakuuu. Tak, B 4acTnoc ¥, B xypoe «UOilas W deoplaHdicekas
XUMHUS» OOYYalOUIMMCA TPEACCTABNNCICH  BOSMUMHOCTE  OCO3HATL  H1iauCHNe
MEePHOAMUECKOr0 3aKOHA € OGLUECTEOPETHHECKAY U 1e TOA0MOTHYCCRHX O3HLIMH,



ry0Xe TOHATh HCTOPUYECKOEe H3MeHeHHe (yHKIUH 5TOre 3akoHa — OT
00001aloNIel 10 O0BACHSIIOIIEH 1 TIPOTHOZUPYIOLILH.

Enunasg cucrema 3HaHUM O BaKHEUIIMX BEINECTBAX, WX COCTABE, CTPOCHMHM,
CBOMCTBaX M NMPHMEHEHHH, a TAKXKEe O XUMHYECKUX peaKuusax, WX CYUHOCTH H
3aKOHOMEPHOCTAX MpOTEeKaHWs IomoiHAeTcs B Kypcax 10 w11 knaccos
37IEMEHTAMHM COJEPXXaHMS, HUMEIONIMMY KYTBTYPOIOTHYECKHUH M [IPHKIA/IHOMU
XapakTep. OTH 3HaHHMS CHOCOOCTBYIOT | HOHMMANMIO B3aWMOCBS3H XUMHH C
JPyrMMM HayKaMH, PacKpblBalOT ¢ POfib B HOIHARATENLHOH U NPAKTHYCCKOH
JNEATENILHOCTH 4eNOBeKa, CHOCOOCTBYIOT @ BOCIIHTAHKK) YBaXKEHHWs K 1POLIECCY
TBOpYECTBA B OOJIACTH TEOPUU F TNiPAKTHHMECKHX (IPKIOKCHHH XUMKAK. [IOMOIAOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOUIECTBEHHO 1 JIMYHOCTHO  3HAYHMBIX
npobnemMax, CBA3aHHBIX C XMMHEH, KpPUTHHECKM OCMbICIHHBATS WHPOPMALKIO H
NPUMEHATh €€ sl TOMOJMHCHIS 3HAHkY, PCLiCHUS HHTCHIEKTYalbAbIX H
SKCIEPUMEHTANBHBIX MCCIEN0BaTENbCKIX 3aiay. B ueioM conepikanie y+ehHoro
npeaMera «XHMHS»  JAHHOIO  YPOBHS  m3y<cHWAS  OPUCHTUPOBAAO  HA
¢dopMmupoBaHHe y OOYHAIOIIMXCH MUPOBOZ3PEHUCCKOM OCHOBLL /1A% OHHMAHHUS
dunocopckux HAeH, TaKUX KaK: MaTepU@alibHOS €IHHCTBO HEOPIaHWYCLKOIO H
OpraHH4E€CKoOro Mupa, 06)’0.710H_il-.:i-|Hih’.'?b CBOWCTE BCLUCCTB RX COCIGBOM H
CTPOEHHEM, MO3HABAEMOCTh MNPHPOAiibIX sABIEHHI 11YyTCM 3RCHCPHMCHA ¢
pelleHrs] TPOTHBOPEYHH MEXKAY HOBbiMK  (akiamMu M 1COPCTHUCCKHAMU
MPEANOCHIIKAMH, OCO3HAHUE PO.1i XUMKH B PELISHI SKONOrHYCCRHX HpoOieM, a
TaKXke NpoOyieM cOepeXeHUs IHEPIETHIECKHX PeCy PCOB, Chipbsi, CO3AAHNS HOBBIX
TEXHOJIOTMM U MaTepHUaloB.

B nmnaHe peleHMss 3ai1a4 BOCITHTAHMs. PasBUTAS M COUMAIM3AlUH
oOyyaroLMXCs NPUHATBIE NPOrPAMMOH [10 XMy TIOAXO[bl K OilpPE/C/ICHHIO
COIEpKaHUA M TIOCTPOCHUS TNpPe/MeTa npelycmadipiBamwT  (POPMHUpPOBAHKE
YHUBEPCAIBHBIX YYEOHBIX JAEHCTIBHIL, UMEH My  0d30BOC  3dauCHUE UM
PasMYHBIX BHAOB JEATENIBHOCTH. POUEHHS podieM, NowWckd, dHalusa o
00paboTkyu uHGOpPMaLIUK, HEOOXOIHMBIX IS MPHODPETEHUS OIhl 1A [IPAKTHYCCKOH
H MCCJIEHOBATENBCKON HEATEbHOCTH, SaHnMarilelh BAKHOC MECTO b hUsHaHHA
XUMUH.

B npakTHKe NpENogaBaHis xkMid Kak Hi y POBHE OUHOBHOIG OCLIETO
00pa30oBaHMs, TAK ¥ HA YPOBHE CPE (et 0 OOIETD OUDE30BaHKA, TTPH OTIPe e/IEHUH
colepXaTeNbHON XapaKTePUCTHKU USi€i M3YUeius TPE/IMCTa HafpasilciieM
NEPBOCTENEHHOM 3HAYMMOCTH TUAUMIIMOHHO NPW3HGETCH POPMUPOBEHHE OCHOB
XUMUYECKOH HAYKM KaK 00NacTy COBPEMEHHOIC < CCCTROZHAHMA, MIPAKTHHCCKOH
NEATEILHOCTH YeJIOBEKA M KaK OJHOro U3 XKOMIOHCHTOB MUpOBOH kyibTvphl C
METOAMYECKOM TOYKHM 3PEHHUS TAKON (10AX0/4 F uiDCACHEHHK) UENTH WiVIeHHs
IpeaMeTa SBJSeTCA BIIOJHE ONpPasidHHbiM,



CornacHO OaHHOHW TOYKe 3pEHUS TJIABHBIMK LEISMH U3VHeHHd Dpe/iMeTra
«XumMug» Ha 0a3zoBoM ypoBHe (10 =11 kn.) sisnsiores:

e (opMHpOBaHME CHCTEMBl XHMMHCCKMX  3HAHWH  Kak  BawHeHulen
COCTaBJIFIOIIEH E€CTeCTBEHHO-HAYUYHOU KapTHHbi MUpa, B OCHOBE KOTOPOM
JeXaT KIHO4YeBble MOHATUSA, QyHIAMEHTAILHBIC 3aAKOHBI W TEOPHUH XUMHH,
OCBOEHHE f3bIKAa HAYKH, YCBOCHHE U MOHWMAHUE CYUIHOCTH JOCTYIHBIX
0000IEHUH MHPOBO33PEHUECKOIO XapaKk €pd. O3HAKOMAECHHE ¢ HUTOPHER
UX pPa3BUTUS U CTAHOBJICHHUS,

e (opMHupoBaHHE M Pa3BUTHE MPELCTABICHY: © HaydHBIX MCTOMax O3HAHUA
BEIIECTB M XMMMUYECKMX peaKidd, HeOOXOIMMBbIX 0% 1HpHoOpe reHUA
YMEHUH OPHEHTHUPOBATHCS B MHPE BEILECTB M XUMAYECKHX SBICHAH,
HMEIOILIUX MECTO B IIPUPOAE, B MPAKTUUECKON M TTOBCCAHEBHOM KN,

e pa3BUTHE YMEHHWH M CITOCOOOB AECSATEIILHOL [F.. CBA3AHHAIX ¢ HADIKACHHEM H
OOBSICHEHHEM XMMMYECKOT0 OKCHepuMeHTa, COOONEHHEM  [1PaBHII
©e30MacHOro 00pallleHUs C BELLIECTBAM .

Hapsiny ¢ aTuM, comepxaTenbHas XapakicpuCirgka Ueaei v 3a1a4 niy4eHus
npeaMera B MPOrpamMMe Mo XUMUAW YTOUHEHA U CKOPPEKTUPOBAHE B COOTBCTCTBUH
C HOBBIMH MPHOPHUTETaAMH B CUCTEME Cpcliel O0LLEro v.'jrf:-si}& ioBanusg, CeroiHs B
ONpernojaBaHUM XHMHHM B Oonblled | crenewin  oTaaéres  npeliiovieHue
NPaKTUUECKOW KOMIIOHEHTE COJepXKahis OOvHCHMf, OpPHCHIMPORAHHOA HA
NOJArOTOBKY BBIIMYCKHHUKA 001le00pasosaic/icHOl Oprank3atiig, BIAICIOLICTo HE
HaOOpOM 3HaHUH, @ GYHKIMOHAJIBHOM [PaMOTHOCTHI), 10 €CTh CHOCobDavMi o
YMEHUSMH AaKTHBHOIO MOJYYEHMWS 3HAHKIT ki [ipBMOHEHMA MX B Pedibilon KH3HH
JUISL pelieHUs TIPAKTUYECKUX 33,14 .

B CcBA34 C 3TUM 0Opd MU3YHEHUM [MPESAMETd «XUMHs)» AOMUHHPYIOUIEE
3Ha4YeHHe MPUOOPETAIOT TaKUe LENH U 3a/aMi. Kuk:

azanTamms oOy4YarolMXcs K YCAOBHAM JiHHaM A< HO DA3BHBAIOLICTOCH MUPA,
dbopMHpoBaHHE  MHTENIEKTY&IbHO  passidioil  JIMYHOCH, OTOBOM K
€caMO00pa30BaHUIO, COTPYIAHUYECTBY, CAMOCTORTE/ILHOMY TIPHHS THIO [DUMOTHBIX
PEIIeHHH B KOHKPETHBIX XH3HEHHBIX CHTYALNAY, CHATAHHEIX C BCIICCIREVIM U HX
NIPUMEHEHUEM;

dbopMupoOBaHUE Yy  OOYYAIOWKMXCS — KinOHERLIX  HABBIKOB  (KIFOMEBBIX
KOMIIETCHLMNA), HMEIOIIMUX YHHBEPCANbHOS ShaudcHis U4 pasivdibin BrJ0B
OEATETBHOCTH: PeIIeHUs MPOoOIIeM, MONCKa. aHa 132 i 00paborkn Hu(GOpMALMH,
HEOOXOIUMBIX IS TPUOOpeTeHMs OilbiTa JICATC ILHOCTH, KOTOpas 3anuMaer
BAKHOE MECTO B TMO3HAHMKM XUMEU. @ 1@0ke 18 OledsH ¢ HO3HIOUR
SKOJIOTHYECKOM O0€30MacHOCTH XapakTepa BIHSHUS BEUIECTE M XHMWUCCKHX
IIPOLICCCOB HAa OPraHU3M YeJIOBEKa M IIPUPOIH YR Cpi iy



pa3BUTHE IO3HABATENBHBIX MHTEPECOB, MHUTENNEKTYAIILHLIX H TBOPUECKHX
CNOCOOHOCTEH 00yYaroIIMXCs: CIOCOOHOCTH CaMOCTOATENIBHO NPHOOpEeTaTh HOBbIE
3HAHHUSA [10 XMMHH B COOTBETCTBHU C KHU3IHSHHbIMIA [10TPEOROCTAMM, HCNIOIL30BATh
COBpPEMEHHbIE MHMOPMALMOHHBIE TEXHOIOFMY [UTs [TOHCKA W aHankza y4eOHOH U
HAYYHO-TIONYJIAPHON MHPOPMALIMK XUMAYECKOTO COIeDKAHM!

dbopMHpOBaHKE U Pa3BUTHE Y O0yHaIOLIMXCH ACCOLMATHRHOTO W JIOMUHECKOTO
MBILLIEHUS, HAOMIONATENbHOCTH, COOPAHHOCTH, 4 KKYPaTHOCTH, KOTOPBIC OCOUCHHO
HEOOXOAUMBI, B YaCTHOCTH, IPH IUI&HMPOBAHMK ¥ TPOBEAECHIN XIMHUYCCKOTO
IKCNIEPUMEHTA;

BOCIIMTaHME Yy OOydawwMXcsi yOeKACHHOCTH B [YMaHMCTUUECKOH
HaNpPaBIEHHOCTH XUMHH, €€ BaXHOM polik 8 peiicddn 1100alibibix 1podieM
PalMOHANBHOTO MPUPOAOTNONE30BAHMUS, [HONOIHCHKH SHEPIeTYeCKUX PecyploB H
COXpaHEHHMS NPHUPOJHOr0 PaBHOBECHS, OLO3HaMHS HEOOKOLAMOCTH DepPenHOro
OTHOILEHUSI K TPHPOJE M CBOEMY 3/0POBbIO, & 1aKAE OPUOOPETCANS OliblITa
MCIIONIb30BAHUA MOJIYYEHHBIX 3HAHWH /19 [DUHSI TS TPAMOTHBIX DCUICHHH B
CUTYaLUsIX, CBA3AHHBIX ¢ XHMHUYECKUMH SEISHIAM Y.

B yueOHOM muaHe cpejiHero OOMIETO 0OPa3OBanud NPCAMET «AKMUS»
6a30BOr0 YpOBHSI BXOAHUT B COCTaB IIPELMETHOM 00T «BiTeC iBEHEO-HAYYHbIC
IPEAMETBD».

O6Lee YHCIIO YaCOB, OTBEAEHHBIX U HIYUCHV s XMMUH, HA 043030M YPOBHE
cpemHero obiero 00pa3oBanus, coctaniser 08 wacon. B U wiacce — 34 daca (I
yac B Hezmento), B 11 knmacce — 34 vaca (| 4dc i rie210).



COAEPXKAHHUE OBYHEHMWS
11 KJIACC

OBIIAS U HEOPTAHUYECKAS XM U5I

Teopern4yeckHe OCHOBBI XHMHH

Xumuyeckuit snemeHT. AToM. fapo aroma, uU30TONLL.  DICKTPOHHASA
06oouKa. DHepreTUdeckre ypoBHH, MOIYPOBHNA. ATOMHbBIE OpOUTAlN, S-, P-, d-
anemMeHTH. OCOOEHHOCTH paclpejelenus 31eKIPOHOB Mo OpOUTaisiM B aroMax
3]IEMEHTOB MEPBLIX YETHIPEX MePHOAOB. B¢k PeHHas KOH(UIYPAlHs aTOMOB.

[Teproauueckuid 3akoH U [lepHoanueckas cucrema XUMUHCCKHX 3JICMCHTOB
JI. 1. Menpeneesa. CBsizb nepuoauueckoro zaxosa u Ilepuoaudeckoi crucTeMsl
XUMUUYECKUX eMeHToB J[. Y. Menjesegsa ¢ coBpeMerdHOk TeOPHEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHKisi CBOUCTB XUMWYECKUX SACMEHTOB H
o0pa3zyeMblXx MMM NOPOCTBIX M CHOKHBbIX BELISCTB {10 IPyllidmM M TCpHOIAM.
3HaYeHHE NNEPUOIAYECKOrO 3aKOHA B Pa3Bi iy HAY Kil.

CrpoeHre BemiecTBa. XHMHMYECKas CBsishb. Dbl XUMHHCCKOM  CBS3H
(KoBaNeHTHasi HEMOJsApHas W NOJSPHAs. MOHHas, meraliimdeckas). MeXaHn3Mbl
o0pa30BaHMs KOBAJEHTHOW XWMHHYCCKOW  CBIISH (OOMEHHbIH W AOHOPHO-
aKUEeNnTOpHEIH). Bonoposanas cBA3b. BalcHTHOCTH.  IICKTPOOTPHLAIC/InHOCTD.
CreneHb okucieHUs. IOHBI: KATUOHbI K aHWOHbI.

BemecTBa MOJEKYISAPHOTO K HEMOICKY/SPHOIO  CTpoeH#s.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THITBI KPUCTAUINYECKUX PEHICTOK. 38BHCHMOCTD
CBOMCTBA BEMIECTB OT THUIA KPUCTANIUYCCKON PCUISTRH,

[ToHsiTHE O AMCIEPCHBIX CUCTEMax. VICTHHHEIC ¥ KOLIOMIHbE PaciBOPBI.
MaccoBas 101151 BelIecTBa B pacTsope.

Knaccudukauus HEOPraHW4YEeCKMX COeUHEHUHU. Homenxkinarypa
HEOPraHWYeCKUX BEIIECTB. I['€HETHHECKas Cbsizh HEOPIAHMHCCKHMN  BCINCCTB,
IPHHAIIEKAIIMX K PA3IHYHBIM Klacca.

XuMuueckass peaxkuus. KrnaccH@uxaiys XKUMUYECKMX — peakiuid B
HEOpraHWYeCKOM W OpraHWvecKod XMMuM. SAKOH COXPAHEHUs Maclhi HCLICCTB,
3aKOH COXPaHEHHS M IPeBpallcHHs IHEPIHHU TIPKH XHMHUIECKHX PeariysX.

CKOpOCTh peakluH, €€ 3aBUCHMOCTa OT DidlitiHblX (aKTopos. UOparTiMble
peakuuu. XuMHUYeckoe paBHoBecHe. QLaKTOREL  BAMSIOILIAE B COLTOAHHE
Xxumudeckoro paBHoBecus. [punimn Jle [Hatence.

DnekTponuTHIecKas aaccormanmt. { aistivie 11 c.radble daekTpo b, peja
BOJIHBIX PACTBOPOB BEIECTB: KUC/IAM, HeU{Palibiisi. (g OHHAA.

OKHCNUTEeNbHO-BOCCTAHOBUTENbHbIC PEAIILIiii.

DKCNEPUMEHTANBHBIE METOMAbl W3yHCHNS BCIIECTB M My (IPEBPALLCHAR!
aemoHcTpauus Tabauy, «Ilepuoanueckas cuicTenia XHMHIECKHR WIEMEHTOB ¢ [ M.



MeHpeneeBa», U3y4eHHE MOJeNeH KpHCTALTHHYeCKHX peléTor. HabmoncHue u
ONMKCAaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHLIX OILITOB (pPazNoKeHHe NEPOKCHIA
BOJOpOJA B MPUCYTCTBUHU KATa/IM3aTOPA, ONPEIeTeHIE CPEIbl PACTROPOR RELIECTB
C TIOMOLIBIO YHHBEPCATbHOIO MHIWKATOPa. peakudl MOHHOIO 00MeHa),
NpoBe/ieHre NPaKTHYecKor padoTsl «BiinsiHue pasivtibiX pak1opos Ha CKOPOCTD
XUMHYECKOU peaKLim».

PacuétHsle 3amaymn.

Pacuétbl no ypaBHEHHSM XUMHUSCKAX — peaklwWii, b TOM  «dche
TEPMOXHMHYECKHE PACUEThl, PACHETbI € MCiIOIBIOBAHHEM NOHSTHI «MaccoBas
J0J1s BELLeCTBa».

Heopranuyeckasi Xxumusi

Hemerannel. [lonoxenue Hemetaior B Ilepuojwgeckon  cucreme
xuMuyeckux 3neMeHToB . M. MeHnjeneena u ocobeHHOCTH C1pOEHHs ATOMOB.
®u3nyeckHe CBOMCTBA HEMETAIOB., AJVIOTRONIAS HEMETAN0s (Ha iIphmepe
KHCIIOpo/a, cepbl, hocdopa 1 yrieposia).

XUMUYECKHE CBOMCTBA BAWHEHIIMX HEMETAI0B (TaloreHoB, Cepbl. d30Ta,
docthopa, yraepoma M KPEMHHs) M ux  cOeauHenuit  (OKCHIO0B,
KHUCIOPOACOAEpXKAIIUX KHUCIIOT, BOAOPOAHBIX COCTHHEHNE ).

[IpuMeHeHMe BaXKHEHIIMX HEMETA i 10k i MY COCIHHEHNH.

Meramibl. IlonoxeHne MeTaIOB B §IepHUUANMECKON CACTEME XMMHYCCKAX
aeMeHToB . . Menneneesa. OCoOCHAOCTH CTPOCHHS JNEKTPOHHLIX 000104EK
aTOMOB MeTayuioB. OOiue usnyeckue CROWCTRA Melaniok. CinldBel METHUIOB.
DNEKTPOXUMHYECKH I P/l HATIPSKEHUI MeTaliion

XUMHYECKHE CBOMCTBA RaKHEHIuxX metauior (harpui, Kanuil, KaasLUuH,
Mar"ui, alfOMUHUN, [IUHK, XPOM, XKEJE30, MEAb | 1 M COCutSHuM i

O61wme crnocoObl MOTYYeHHS METAINCK. |IPHVEHEHHE METajlioB B ObiTy H
TEXHUKE.

BKCﬂepHMeHTaﬂbele METOAbl M3yachHuWR BCECTB 1 HA TiK BpatcHUR:
M3ydYeHHE KONIeKIHH «MeTamisl U CrLlaRbi», O0Pa3UoOB HEMETALIOE, PElieHHe
OKCNEPUMCHTAJIBHBIX 33ja4, HAOMIOACHHE i GlinCHHHE IeMOFCTPALMUITNLIX M
1abOpaTOPHBIX OMBITOB (B3AMMOIEHCTBLE i i[20KCH 1A AlOMHEY S € PACTBOPAMH
KUCJIOT U LIEeJIOYeH, KAUECTBEHHBIC PEAKLiMK Ha Ko TI10dbl META 08 ).

PacuérHbie 3anauu.

PacuéTbl Macchl BELIECTBA WM OUBEMA 1'@306 110 H3BECTHOMY KOJH4YCCTBY
BEIIIECTBA, MACCe€ HJIM O0BEMY OMHOMD s VUL iBVioWiMX B pedKiiik HCLLECTB,
pacy€Thl Macchl (00BEMA, KOMHUYECTBA BCUECTRA) HP'W/ Y KTOE PeakilaM, €Clii OQHO
U3 BEILIECTB UMEET NPHMECH.

XHMHSA H KH3Hb



Ponp xuMuu B 00ECIIEYEHHH DKOJOTHYECCKON. IHEPreTHUCCKON H NHIIEBOMN
0€30MaCHOCTH, Pa3BUTHH MEIMLIMHBL. [loHsiTue O HAYUHBIX METO/EX [O3HAHMWS
BELECTB U XMMUUYECKUX PEAKLIUIL.

IlpencraBnenus o0 oOWMX Hay4HbLIX NPUHLOUANAX — TPOMBILUIEHHOTO
IIOJIyYEHHUs BaXXHEHILNX BEIIECCTB.

YenoBeK B MHUpE BELIECTB W MATEPUATOB: BAXKHEHLIME CTPOUTENLHBIE
MarepHaibl, KOHCTPYKLHMOHHBIE Malcpualibl, KPACKH, CTEKI0, KEPamHKa,
MarepHaisl O 3JEKTPOHHKH, HAHOMATepuaibl. OPraHHYECKHE K hitHEpaIbHbIE
yno0peHus.

XUMUSL U 3[0pOBbE UeNIOBEKa: lpasuiia HCHOIb30BAHUA NeKAPCTBEHHBIX
rpenaparoB, NpaBuiIa 0€30MacHOTO UCTIONEB30BAHMS TPENapaToB OLITOBOH XUMHUH
B [10BCETHEBHOH JKH3HH.

MexnpeamMeTHbIe CBSI3H.

Peanuzanus MEXTpPEeAMETHbIX CBi3eH py U3vUECHh# 00 LLEH H
HeopraHuueckod XUMHUHK B |1 kiacce ocyiecTsiseTcsa 4epes ucioiih3oBaHue Kak
OOLIMX eCTeCTBEHHO-HAYYHBIX IMOHsiTwm, 1aK w  OOHATMH, HBISOLEXCS
CHCTEMHBIMHM JJISl OTJAEIbHbIX MPEAMETOE ECTEC I BeH HO- Hay HHOTO HH KA.

O0ue ecTeCTBEHHO-HAYUHBIE MOHSTUS: Haydubid daxt, ruioresa. 3dKoH,
TEOPHA, AaHAIHM3, CHHTE3, KhacCHPurallia, fePHOIWYHOCTE.  HadnloacHue,
IKCIIEPUMEHT, MOJEIMPOBAHUE, HIMEPEHWCE, HBJICHNL.

duzuKa: MaTepus, JHEPIrus, Macca, 4104, HIEK I PDOH, [HPOTOH, HENTPOH, UOH,
H30TOIl, PAAMOAKTHUBHOCTD, MOJIEKYJIa, JHEPIETHHCCKUN YPOEeHb, BEILECTRO, TE10,
00BEM, arperaTHOe COCTOSHHE BEILECTHA. (PH3MHYCCRUE BEIHUUELL H ¢/IMHUILLL HX
HU3MEPEHUS, CKOPOCTh.

Buonorus: knetrka, opraHusMm, Ixocuciena,  OHocdepa,  Manpo- H
MMKPO3JIEMEHTbI, BATAMUHbI, OOMEH BELICCTE 8 U1 aHH3ME.

Ileorpadua: MuHepanbl, FOPHBIE TIOPCibt, TTOIR24bIE ACKONACMbIZ, TONIHBO,
pecypcel.

TexHonorus: xUmMU4yecKas MPOMbilLTEHHOCTE, METAllypi v, 1POW3IBOLACTBO
CTPOUTEJNIbHBIX MAaTEPHANIOB, CEIbCKOXO3MICTRCHHOC [IPOM3BOACTBO, liHiileBas
NPOMBILUIEHHOCTb,  (PapManeBTHHECKAst  NPOMbILINCHHOCTE,  TIPOMIR0ICTBO
KOCMETHYECKHX MpEenaparos, [POM3BOACTEC KOHCIPYKHIMOHHLIX  MaTepralioB,
3JIEKTPOHHAS IPOMBILUICHHOCTb, HAHOTEX H O 10T Mk



ITIIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XNMHWH
HA BA30BOM VYPOBHE CPE/IHEI'O OBL[EI ) ObPASOBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBmuBaeT TpeGoBalikMs K Pe3yabiaiaM  OCBOCHHS
O0y4alIUMHUCA MNPOrpaMM CpefHero ofuers  05pa3iBafnd (L 1HUHOCTHBIM,
METampeAMETHBIM M  NOpPeAMETHLIM).  Havano-veronggecxol’  ocHOBOH AN
pa3paboTKy IUIAHHUPYEMBIX PE3Y/IBTATOR OCBOEHUS [pOrpamm cpeitero obuiero
00pa3zoBaHUs SBISETCS CHCTEMHO-1CATEAbHOCTHBIH 110 0X0/L.

B cOOTBETCTBMM € CHUCTEMHO-AEATEIILHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA INpeiMera «XHUMHS» HA YPOBHE CPEAHCro
00111ero 00pa30BaHHUs BbIICACHD! CACHYHOILME COCT b ALOLLHE:

OCO3HaHHE OOYYAIMMMKCS POCCHACKON I DA IaHCKON MACHTHYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSI TEILHOC v K CAMOONPEACICHH O,

HaJlM4¥e MOTHBALIUU K 00YyHEeHUI;

LeJleHanpaBleHHOE Pa3BUTUE BHYTPSHHKA yOSKUEGHHA I1HYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH W HCTOPUHECKHX Tpadniui SasoBOH HAYKY: XUMHU,

TOTOBHOCTb H CHOCOOHOCTH O0yYamiidxis pPyKOBOACTBOBATLCS B CBOEH
JEATEBHOCTH IEHHOCTHO-CMBICHOBBIMK yC 1aHOBKaME, HPUCYIUMY  (EN0CTHOH
cUCTEME XMMUYECKOIro 00pa3oBaHis,

HAJIMYKE TPABOCO3HAHUS IKOIOTMHECKOH KyILTYPbl U CIOCOOHOCTH CTABUTH
LEJIH U CTPOUTH XKU3HEHHbIE 1/idHbl.

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHUH IIPe Vel « AWMy 1OCTUIEITC B
eAUHCTBE Y4YeOHOW M BOCOWTATENBHOM ACHTEILHOCTH B COCTBETCTBMA €
ryMaHUCTHYECKUMH, COLMOKY.IBTYPHBIMH, JIVACAHU-HDEBCTBCHREBIME LEHHOCTAMH
U uaeanaMM POCCHMCKOIO I'P@KAGHCKOrQ ODMIECcTBa, HPHUHATHIMM B OOWIECTBE
HOpMaMH M  TpaBHJIaMK  [OBelekux,  CHOCOOCIBYIOMNMKM  {IPOLCCCaM
CaMOTO3HAHUSA, CaMOPA3BUTU K HPARCTBRCHHOIO  CTAHOBICHKT  JIMYUHOCTH
o0yyarouuxcs.

JIMYHOCTHBIE  PE3yJbTaThl OCBOCHNA (eivietad  «Xumbsir  OTPWKAIOT
c(OPMHPOBAHHOCTh OIBITA MO3HABATEALHOM i NfAK(UHECKON  1¢aTCJIbHOCTH
o0y4arIMXcs MO peanu3almu [PUHATHIX B ODI2CTEC UEAHOCTEH, B TOM Yuciie B
YacTH:

1) rpasKIaHCKOre BOCHK TAHKHA:

OCO3HaHHs 06}“{&}0LHHMHCE CBOUX KQHCTHTVIIHCOHHLIX HPak W O ;a—ailm"a.;'l'eﬁ,
YBaXXEHHs K 3aKOHY M NPaBOOPsi IKY,

NPEeACTABIEHHS O COLHATbHBIX HUPMEX ¥ HpaBHIax  MEHR. ITHHHOCTHBIX
OTHOLLUEHUMN B KOJIIEKTHBE;



FOTOBHOCTH K COBMECTHOH TBOPHECKOW NeHTCIBHOCTH [pU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHHHM Y4eOHBIX W MO3HABATENLHBLIX 3ajay. BbINOJHEHHM
XMMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh W MNPHHUMATL MOTUBLI, HAMEPEHUsS, JIOTUKY H
apryMeHTbl APYTHX TIPH aHAJIH3E Pa3IMuHbIX BULOE VIEeOHOM JIEATeILHOCTH]

2) IaTPHOTHYECKOTO BOCHIHTAHNS

LEHHOCTHOTO OTHOILUEHHS K MCTOPUYCCKOMY W HAyYHHOMY  HACHCIHIO
OTE€YECTBEHHOW XUMHUH

yBaXKEHHsI K NPOLECCY TBOpYECTBA B 00NACTH TEOPUM W 1PAKTUHECKOTO
NIPUMEHEHHS] XMMUH, OCO3HAHMsI TOTO, 10 AOCTHMEHHS HayKn eCib pedyibTar
JUTHTENBbHBIX  HAOMIONEHKH, KPOMOT/iwBbIx  3IKCNCPHUMEHTAIIbHBIX  TIOHCKOB,
TTOCTOSHHOIO TPYAa YYEHBIX B NIPaK1I MKk

MHTEpeca ¥ TIO3HABATE/IbHBIX MOTHBOB B HUIYYEHMM w  HOCEAYIOUIEM
aHanu3e MHQOPMALIUU O MEPEIOBBIX JAOCTHKEHHSX COBPEMEHHON OTEYeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOT 0 BOCHIHTaAHIIN .

HPABCTBEHHOI'O CO3HAHUS, 3 THYECKUI'0 [TOBENCH

CIIOCOOHOCTH OLIEHWBATH CATYAIMH, CBAIAHHLIC ¢ XUMHYSCKUMHU ABIESHUIMH,
Y IPUHUMATh OCO3HAHHBIE PEILeHMS, ODUeH TUDVECH HA MOPalbliO-HPABCTBCHHBIC
HOPMBI U LIECHHOCTH;

rOTOBHOCTHM OLIEHMBaTh CBOE MOBE/ISHME M TOCTYIIKM CBOMX TOBAPHIHCH C

NO3ULKMHA HPABCTBEHHBIX M [IPABOBbIX HOPM 4 OUORHAHKE NOCHEICTBHE 3THX
MOCTYIIKOB;

4) popMHPOBAHKA KyJAbTyPbl 300D0ELA.

NOHUMAHMA LIEHHOCTEH 3HOPOE0rO  »  OC3GHACHOID  00pasa  AU3HH,

HEOOXOOUMOCTU OTBETCTBEHHOIQ OTHOIEHUs K COODCTBEHHOMY (DHM3UYECKOMY M
MCUXUYECKOMY 310POBEIO,

cobmozieHnsl MpaBuil GE30MAaCHOTO OGPALIChS © BelecTBaviv & ObITY,
NOBCEJHEBHOM XHU3HU W B TPYI0BOH €5 TeLHOC 1!

[IOHMMaHHUS LEHHOCTH IPABWN  wo nsd/IYATsHOTO  H  KOJNSKTHRHOTO
6€30MacHOro MOBEAECHUS B CHTYALIMAK, ) FPUKARIL < SIOPOBEI W /KW sHH JIHACH

OCO3HAHUS MOCHEACTBUM W HEMPUSTHA BPeAiibix NPUBLIYEK (YHOTPCOICHAA
AJIKOroJisi, HAPKOTHUKOB, KypeHus );

S) TPyA0BOIro BOCHH TAH il#:

KOMMYHHUKATHBHO KOMIISTEHTHOL 114 3 YYEOHO-UCC.1e10BaTEIhCKOH
JIeSITETIbHOCTH, OOINECTBEHHG  NOAEIHG - PBODHCOKOR M apyirux  BUAax
NeSITeJIbHOCTH,;

YCTAHOBKM Ha aKTMBHOE YYaCiw€ B poliicHW  Npas tH4ecKux  3aja4
COLIMAJIBHOM HAMpPaBJICHHOCTH (B PAMKaX CBOSTO KIIGCCd, IHKOBI )



HMHTEpeca K MPaKTHUYECKOMY M3YUYCHUKD NMpodeccuit pasiinuHoro pojia. B TOM
YMCJIe HA OCHOBE IPUMEHEHUS NPEJAMETHBIX $HAHMI 10 XMMHU

YBaXKEHUS K TPYAY, JIIOAAM TPyAa U pe3y 1bTaTaM TPYAOBOH 1S Te1bHOCTH,

TOTOBHOCTH K OCO3HaHHOMY Bbi0OpY WMHAMBUAVAIBHOW  TpacKTOpUH
oOpa3oBaHud, Oyayueid npodeccuu v peanunsauin COOCTBEHHbLIX KH3HCHHBIX
[UIAHOB € YYE€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMHUHU. HHTEPECOB H
norpebHocTEH 001IecTBA;

6) HKOJIOrH4ecKOro BOCIIH I AHHS

JKOJIOTUYECKHM LEeNecoo0pa3Horo Ordetiets K IpHpoie. Kak HCTOMHUKY
CYLICCTBOBAHMS JKU3HH Ha 3eMIIE,

MOHUMAHMS TJIO0ANBHOTO XapaKicpa IxoJIofkHeCkKs Apobsiem, BRHAHUA
IKOHOMUYECKHX MPOLIECCOB HA COCTOAHME NPUPUAHUN W COLHAIbHON CRELbL

OCO3HAHUA HEOOXOAUMOCTH HCHOIBROBAHMS  JNOCTHIKEHHH  XHUMUW  JUIS
pellieHHs BOMPOCOB PALlHOHAIBHOIO NPHPOIONCILI0BAHNA!

AKTMBHOTO HETPHATHS  JEHCTBHM, NPHHOCHIIAX — BPEL  OKPysaioied
NPUPOJHON cpelle, YMEHUS [POTHO3ZUPOBATEL HEDIGIONPUATHBIE SKOJIOTHYCCKHE
NOCTIEACTBHS MPEANTPUHUMAEMbIX JEHCTEHHA U NPCLOTBLALLIATH WA,

HAJIMYMUA PA3BUTOTO 3KOJOTHUCCKO! O Mbi ILiCHIA, IKOIDTHYCLKOL KYIILTYPBI,
OIbITa JeSTeNbHOCTH IKOJOINHECK {alPABICHHOCTH, Yy MEeHus
PYKOBOACTBOBATBCS MMM B T0O3HABATE ibHGH, KOMMYHAKATUBHON M COLHAILHOH
IPaKTHKE, CIOCOOHOCTH W YMEHHMsi @KI«BHO  JIPOTHBOCTONTL  HASOJOTHH
xeModoouu;

7) HEHHOCTH HAYYHOI'O (IOSHAHHS:

CPOPMHPOBAHHOCTH MHUPOBO3IPEH M, LU BUTUTBYIOIIEND  COEPEMSHAOMY
YPOBHIO Pa3BUTHS HAYKH K OOLLECTBEHHON [1PaKT 1L

MOHUMAHHA CHEUUPUKKH XHMHL Kan nayviin, Oco3nadus e€ poiu B
(OpPMHPOBAaHMM PALMOHANBHOIC HAYHHOIG MpiLIICHUA, COsAaHHk  LeNOCTHOro
MpeAcTaBiAeHUs 00 OKpYyXalolleM MHpe KAk O €AuCTRe NPUPOJiEE M 4ElIOReKa, B
MO3HAHUH MNPUPOAHBIX 3&aKOROMCPHOCTER 1 pewshdr nnodiem  coXpaHcHHUs
NPHPOJTHOTO PaBHOBECH;

yOeXNEHHOCTH B 0COOOH  3bauuhoCii  NHMHKW LIS COBPEMCHHOH
UMBHIIM3AUMH: B €€ TYMaHWCTHUYECKOW HANPUBICHIOUTH W BWIKHUH POIW B
CO3IaHWM HOBOM 0a3bl MATEPHANBHON KYJIBTYhi, PelICHUH IOUMIBHBIX BPOOIEM
YCTOHYMBOIO Pa3BHTHA HEIOBEHECTBE — CLIDLSHOA. ISP CTHHCLRON, 1HLICS0A H
IKOJOTHYECKOH Oe30MMaCHOCTH, 8 Pasdbii kit Mciidiiib, 0OSCheciivil yCAOBUH
YCHEIUHOTO TpyAa U DJKOJOMHHYECKH KOMMOPTHOH KU3HM  Kak,01ro  4ieHa
o01L1ecTBa;

€CTECTBEHHO-HAYYHOM ['PaMOTHOCTH. UUHUManWA  CYIMHOOTH  Meroll0B
MO3HAHHWA, HCTIOIB3YEMbIX B €CTECTBEHHEIX Favkax. CHOCODHOCIH HUil0IL30BATh



MojlyyaeMble 3HAHUA JUIf aHAIIN3a M O0BACHCHH ABICHHA OKPYAAIOLCIO MUpa H
MPOMUCXOAAIIMX B HEM H3MEHEHMI, yMeHUs sienarh COOCHOBAHHBIC 3aKII04eHUs Ha
OCHOBE HAyYHBIX (AaKTOB W HMEIOIIKMXCH J@HHLIX ¢ 1EIbH  TIONTYHCHUS
NOCTOBEPHBIX BBIBOJOB;
CITIOCODHOCTH CaMOCTOSATENBHO MCNOAB30BATHL XHMMWYCCKME 73HAHWS U
peliIeHUs NpobieM B peallbHbIX HHIHEHHbLIX CHT VAl
HHTEpeca K MO3HAHUIO U NCUIIEOBTCITbC KM ACATeIbHOCTH.

FOTOBHOCTM M  CIIOCOOHOCTH K  HEIHPEPsLIBHOMY — O0pa3uBaHuily  H
caMOOOpa30BaAHUI0, K AKTHBHOMY MOIYYeHni0 HOLLIX 3HAHIA 1O XEMUH B

COOTBETCTBHH C KXU3HEHHBIMU MOTPEOHOCTAM I
MHTEepeca K OCODEHHOCTAM TpyJa b Pasintbsliy cpepax lpohectrioHalbHOR
NesITeTbHOCTH.
METANPEAMETHbLIE PE3Y/ABTATDI

MeranpeAMeTHBIE Pe3yJibTAThI OCBOLIHHA YHCOHOIO MpeaMera «XHMH#» Ha
YpOBHE cpeiHero 00u1ero 00pasoBanHus K/ 41!

3HAYUMBIE LIS GopMEPOBAHNS Vi POBOIZPEHUS OOy HAIOLLMXCS
MEXIUCLUIUTHHAPHBIE (MEXIIPEIMETHEIC) 00IUCHAYHHBIC HOHATHN. OTpakatoilie
HEJOCTHOCTh HAYYHOli K&pThhibl MKpad W  CHCHHOUARY M008B  HO3HAHKA,
UCTIONB3YEMbBIX B €CTeCTBEHHBIX HAyKax (Marepus, BCIUCCTBO, JHEPI W, SIBICHHE,
MPOLIECC, CUCTEMA, HAYUHBIH (DAKT, IPHHLIKII, Fii0re:d, 3aK0H0MEPHOCTD, SUKOH,
TEOpHS, HCCIEJOBAHUE, HAOIIOACHHE, H3MEPCHUE, IKCIIEPUMENT I APYIHC);

YHHBEPCA/IbHbIE YUeOHbi€ AeACTByA (ITO3HAEL ClbREbIC, KOMMYHAKATHEHDIC,

peryJsiTuBHbIE), obecneylBatoLmMe hopmmuposadue Py HEHMOR A bHOH
IPaMOTHOCTH M COIMANbHON KOMIISTEHL(Ii 1 00y Haia i ACs;
CnocoOHOCTh 00y HalOHXC A UCTIVH30BATD OCBOEHHbIE

MEXIUCLIMIUIMHAPHBIE, MHPOBO33PEHUCCKHE HaHM: M YHUECPCWIbHbC yucOHble
neificTBHA B M03HABATEILHON U COLHANIBHOI [1par Tk

MertanpeaMeTHble pPe3y.bTATBl  OTPAKANT  CHIAACHUC  VAUBCPCalbubiMHA
y4eOHBIMH  TO3HABATE/AbHBIMH,  KOMMVHWISGTHEHLIMIA W Dol YJeATHEBIMA
JIeACTBUSIMH.

OBnagenue YHHBEPCA. ibHbIMH VUeOH bIME (I03HABATC 1 LHLIMH
NeHCTBHAMM:

1) 6a30Bbl€ JIOTHYECKHE (eHCTBIH!

CaMOCTOSITEJIBHO  DOPMY/IHPOBaTL AT VATH3KPOBRITE  [IDOVSIEMY,

BCECTOPOHHE €€ paccMarpuBaitb;
onpenensaTh HENW AEATeIRHOCTH. 3a4B487  1HapaMeipbl | KDATepHl KX
MOCTHKEHHSA, COOTHOCHTD Pe3y iblalbl acATCIEHOCTE L HOC
MCIOJB30BAaTh IIPU OCBOEHWUM 3HaHMIT 110H
BBIIENATh XapaKTepHble MpPH3HanW MO~ATHM U VOTAHABIMBUTE MX BHIIMOCEASH,

ABJCHBhIMA LCIHMA,

AL JJOTHYECKOrO MbIIIICHHS —



KCIIOJIE30BaTh COOTBETCTBYIOUIME TTOHATHSA 1711 O0BACHCHHUS OTJLNbHBLIX (JAKTOB H
SABJICHHH,

BLIOMpaTh OCHOBAaHWS M KPUTEPHE Aid  KIACCHUKAINK  BEIIECTB M
XUMHUYECKHX PeaKLMid;

YCTAHABJIMBATh TMPUYMHHO-CIAEJACTBEHHbLIE  CHS3M  MEKIY — H3yHaeMbIMU
SIBIEHUSIMU;

CTPOUTH JIOTHHECKHUE palCynriCHid (MHAY X F¥Babi€, JACAYKTHBiHbLIE, 110
AHAJIOTHH), BBIABIATH 3AKOHOMEPHOCTH M [POTHE
SBJIEHUSAX, (DOPMYITUPOBATH BbISOIL! M 3¢ 1 IO 1451

OpeYHsd B paccMaTpHBECMbBIX

NPUMEHSATH B NPOIIECCe TIO3HAHUS, HCTOIEIVEMbIE B XMMUN CHMBOJINIECKHE
(3HAKOBbIE) MOJIENH, TTPEOOPA3UBLIBATE MO/IE oHEIS IPEACTARIEH IS — XHMKYCCKIH
3HaK (CHMBOJ'[) SIEMEHTa, XUMHUYecKas ((POpMyJid. VDPaBHCHHE X HMUCCKON
peaKuMu — TPH PEUICHHM YHCOHBIX [03HABAICILHBIX W NPaRTHUeCREX sa/1ad,
IPHMEHSATh HA3BAHHbIE MOJEbHEBIE NPEICTABICHAR 1A BhISIBICHIN XAPaKTCPHBIX
MPHU3HAKOB M3Y4YaeMbIX BELIECTB U XUMHHCCKI L pCakiihil.

2) 6a30Bble HCCAEAOBATEILCKNE 1CHCT B!

BIaIeTh OCHOBAMH METCI0B HAYHHOIO [U3ludild BEISCTs U NUMIHCCKUX
peaxkuui;

(GOpMyYIHMPOBATH LIeNK ¥ 3aJadH HCCAEA08aHm:. HCIOTB30BATH HHOCTABIEHHBIE
H CAMOCTOATENBHO CHOPMYJIHPOBAHHbIE BULDUCLI B K&4CCTBC MilCipyMeHTa
MO3HAHUS U OCHOBBI AUl (DOPMIPOBL Hix
BbICKA3bIBAEMbIX CYXKICHViH.

MaOTCEL 11O TIPOBCPKE NpaBHIIEHOCTH

BJIaJIETh HAaBBIKAMU CaMOCTOATCHBLHOTO  fLiaddPoBadnsd  w  1pPOsCICHUA
YYEHHUECKHUX 3KCNEPHUMEHTOB, COBEPLICHCTBOBATR YMCHHNS Ha0mO0aTh 34 XOJA0M
Mponecca, CaMOCTOATENBHO IIPOTHO3MPOBaThL €lv  DE3ynbTal. (POPMYinpoBaTh
00001IeHHA ¥ BBIBOJIbI OTHOCHTE/IbHO AOCTOBCPIOCT I PE3YVIIL1ATOK HCCICIOBAHNA,
COCTABIATH 0G0CHOBAHHbIH OTHET O TIPO/IENiaHHvh DADOTE,

MpHOOPETaTh ONBIT YY4EHWUECKOF  UCCTIeIOBATENBCKOH W NPOSKTHOH
JNEATENBHOCTH, NPOABASITE CiIOCOOHOCTH W FOTOSHOCTE K CAMOCTOATCIILHOMY
INOMCKY METOAOB PELICHUS [PaKTHYCCKMA Sl HPHMEHCHHK  DEsIIIHbBIX
METOJOB MO3HAHKUA.

3) paGota ¢ HHpOpMALHEH:

OPMEHTHPOBATBECS B PAIIMGHBIN  HOTOUHALax  MHQOpMatidy  (HaviHO-
NOMyJIIpHAsE JMTEpATypa XHUMHUECKO!: Cudepiaidhinl,  CHpastaHbIC nocobud,
pecypcsl HTepHETa), aHANUM3MPOBATL MHHODM LR PEsIHIHBY BHAOE 1 (HOPM
NpeJICTaBICHUs, KpPHTHYECCKH OlicH BT i IOCTOBCPHOC T H
HEMPOTHBOPEYHNBOCTh;,



(popMynpoBaTh 3anpochl W MPUMEHSITE PA3THUYHbIE METO/(bI (IPH MOUCKE H
orbope uHbOpPMALUM, HEOOXOTMMOH /Ul BLINOAHEHMA VUeOHBIX  3a;ad
OIpeAeNEHHOTO THUIA;

npuoOperaTh ONBIT UCIONL3OBAHWA HHGOPMAIMOHHO-KOMMY HUKATHBHBIX
TEXHOJIOTHH H Pa3/IHYHbIX NOUCKOBBIX CHCTEM:

CaMOCTOSITEIBHO  BbIOMPAThL  ONTUMANBHYIO — (QOPMY  NpPEACTABICHHSA
HHpOpMaLK (CXeMbl, IpadUKH, JHArPaMMbL, TAbINIILI, PUCYHKH W APYIHE);

MCMOJb30BaTh Hay4HbIM $3bIK B Kadecre cpeacrsa npu  paboie ¢
XMMHUYECKOH HHObOpMaUHe: TIPUMeEHsIThL  MexipenmerHbie  {((husngeckue u
MaTeMAaTHIECKHE) 3HAKA U CUMBOJibL, POPMYIIbi, aO0pEBUATYPbL, HOMEHKIATYDY;

MCIOJIb30BaTk U IPeo0pa3oBblBdls 3HAKOBO-CHMBOJIMMECKHE  CPEJICTBA
HaIJISHOCTH.

OBJaajgeHne yHHBepCAABLHBIMY KOMMYHHKATHEHBIMH 1eHCTHEUHMN:

3alaBaTh BOMPOChI 110 CYLIECTBY OOCYRAACMOM TEMbI B XOJIC AHATONA b/ WK
OUCKYCCHM,  BBICKA3bIBATh  WCH, (QOPMYIUpOBATL  CBOW  HPEAIONKCHUS
OTHOCHUTEJIbHO BBINOIHEHUS TIPEIIOKEHIOU 3d)ia+1;

BBICTYTIaTh C IMpe3eHTAlHENd Pe3v/ibTaTOR [O3H4ABATE/IbHOM ACATENbHOCTH,
MOJIyYE€HHBIX CAMOCTOSTENbHO Ui COBMECTHO CO CREPCTHUKAMH [IPY BBITIOIHCHUH
XUMHYECKOr0 3KCHEPUMEHTa, HPEKTUYCTRON pavussl 10 WCCIAUBAHKK) CBOUCTB
U3y4aeMbIX BEILECCTB, PCAIU3ailii YHEOHOIO Hpoekia “ (POPMYJIHPOBATL BbiBO/bI
MO0 pe3yJibTaTaM MNPOBEAEHHBIX WMCCAENOBAHKWNI Ty TEM COrNacoBanuUs TO3MIIMHA B
xoze o0cyxieHus U OOMeHa MHeH UM

OnjageHHe yHHBePCAAbHBIMHA Pery/isiTHBHbIMH ACHCTBANVIH.

CaMOCTOATC/IBHO INEAHUPOBATE W OCYWCUTRIM L CBOIO  MOFHABATRILHYIO
ACATCNIBHOCTD, ONpejenss e€ enM o 3ala4d. KOHIPOAMPOBAlbL # O Mepe
HeOOXOJMMOCTH KOPPEKTHPOBATh MPLIUIAracMbiil  alrOpMIM  ACdCTBHI  TIPH
BBINOJIHEHHH Y4EOHBIX M MCCACAGBATCHbUKK Y  anat, BulOMpals  Harbolee
3QQEKTHBHBIH CMOCOO MX pelleHUs ¢ YH4ETOM  HOAYHYeHUs HOBLIX 3HAHMHA O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYHIECTBIATh CAMOKOHTPOIib CBOEH A2yTCIb5o0TH HE OCHOBC JaMOaHd/H3a
U CAMOOLICHKH.

NPEAMETHBIE PE3VJIbTAT'bI
11 KJIACC

IlpeameTHble pe3yabTaThl OCBOCiMs Kypca «Ofas W Heopranudeckas
XHMHA» OTpaXKaroT:

C(l)OpMHpOBaHHOCTb NpeACTaBICHMK, ¢ NHMHHECKOH  COCTaBISICIUEH
€CTECTBEHHO-HAY4YHON KapTHHE! MHPL. PpoJid XUMHU 3 [102HEHKM  48/ICHUR
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(GYHKIHMOHANEHON rpaMOTHOCTH, Heohx
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COPMHPOBAHHOCTE YMCH 111 D&tk Ihi]
. MenaeneeBa ¥ JeMOHCTRHDOED b € ) CHC |
U MIPOTHOCTHYECKY10 (ByHIiCH 1

chOpMUPOBAHHOCTH
aTOMOB XHMMYECKHX
XUMMYECKUX IIeMeHTos /1.

SNEKTPOHHbIEC OpbIiaitin,

3aAKOHOMEPHOCTH H3MEHEHHS CHUMOTE It o

IO NEpHOAaM U rpyinam flepyouuecko’d
Menpenesna;
ChHOPMUPOBAHHOCTH
XHMHYECKHE  CBOMCT 34
NOATBEPXKAalb CYLWLECIBOBAHME TUHST AV LR
BELIECTBAMH C (IOMOLLERS YDAEN 18 2

VMEHUH  Xapakrs

HEOOTdHKHSCUKH

COOPMHPOBAHHOC TS 4 M€ b5 K14
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CPOPMUPOBAHHOCTE  yMew i R0l
KaueCTBEHHBIV CoCctas
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BEILECTB, TEMJIOBOrO 3pdexta
BELIECTB, MPEBPALEHHUS U COXPAHEHHS J1iepi i
CPOPMUPOBAHHOCTL YMEH I COBIOATE |
NOCYAOH M JIaDOPATODHBIM OOCPYILOBIHNEN
BEILECTBAMH B COOTBETCTBHI
XUMHYECKHX OTIBITOR;
CHOPMHUPOBAHHOC b
IKCMEPAMEHT (Pasil0meHUE (ioPonCiie 30 0
onpejeieHue
MHAMKATOPA, BIMSHUE Pasiftnbil Qux ODOR
peaKklMM HOHHOTO O0MeHa. Kadud (Ber::

YT E HIIAHEPO

CpEibl DAC I BUROS BEILECT

XJIOPHO-aHAOHbl, Ha KaTHOoH aMMOHNN. DeticH:

TemMaM «MeTaniibly W cHeMera by G

0€30I1aCHOCTH TIPH O0pallicHuy ¢ BCUCT  Bali |

NPEACTaBAATh PE3YNbTATbi

YPaBHEHHH COOTBEICTBYIOMIAX Peaxiibio # Do

3THX PE3Y/IbTaTOR;
CHOOPMUPOBAHHOCTE
HHbOpMALTHID,
KOMMYHUKALMH, VIHTEDHET W Jion s
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11 KJIACC
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IMMOYPOYHOE INIAHUPOBAHUME
10 KJIACC
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allKCHOB

10

IIpaktuueckas paGora Ne 1.
«lloayuenne 3THICHA H H3YUCHHE
€0 CBOHCTBY

Auikajaunensl. bytaanen-1.3 u
metunbyramnes-1.3. Tlonyuenne
CHHTETHYECKOTO KayqyKa U pe3uHbI
Alntie: COCTAR M 0COOCHHOCTH
CEPOCHMSL, TOMOJIOYHYECKHHE psijt.
ANCTANRCH — NPOCTEHITTHA

(INeTCTABATEIL ANMTKWTHOR

PSbi D ICHHES THY VPDABHUHMR)

W SO KOM eeh LM
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PADRTPI EHBIC Haoad

I L R a (A e
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16

KonTtponsnas pabora no pasueny
«YrneBoaopoaB»

hitps://lesson.edu.ru/04/10
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CIIOKHBIX YpUpoB

26

Kupsr: ruaponus, npuMeHnenue,
OHOIOTHYECKAs POJIb JKUPOB

https://academy-
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YrieBoibl: cocTas,

knaccuduxanug. Baxuneimue

(Lpe/CTABHTENN . IITFOKO34a,
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11 KJIACC
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Tema ypoxa

XUMUAGCCKHE 3IEMEHT. ATOM.
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Knaccubuxanus u Homenkiatypa
HCOPraHU4YECKHX COeTMHEHMIT.
I'eHeTHYECKAs CBSA3b HEOPTAHHYCCKHMX
BELLIECTB, pa3/IMYHbBIX KJIACCOB

Knacenduranus xumuueckux peakiuii B
HEOPraHWYIECKOH H OPraHu4YeCKOd XUMHHA.
F4K0K CONPAENCHMY MAaCChl BEIIECTB, 3aKoil
COXPaHEHHs 1 MPCBPALICHUS JHEPTHM TIPH
XUMHAHCCKHX PCaklmMiax

Cropocin peaxrun. O8pataMBIC DCAKIUH,

YiMHTIeCKOe PABHOBECHE
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(usnyeckne croiicTBa METATIOB

15

CrimaBbl METAILIOB. DIIEKTPOXHUMHYECKHIA
PAT HAIIPSKEHUA METAITIOB

hitps://lesson.edu.ru/04/10

|8

Xumuyeckue CBOMCTBA BakHEHIUX
MCTAILIOB (HATPUM, KalHid, KallbLMi,
MalrHuH, &HOMHHMR) B HX COCAMHEHUH
XHMHUCCKHE CBORCTHA LIHHKA. eTe3a | uX
COCTMREHUH

XuMUHeCKHe CROMCIBA XpoMa, ME/IH | UX

COCIUHEHH
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YYEBHO-METOJIAUYECKOE OBECINEYEHUE OBPA30BATEJBLHOI'O NPOLIECCA
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