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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero o0mero oOpa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENBHON MPOrpaMMBbl CPEIHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBieHHbIXx B DenepalbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNokeHn «Crtparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kimaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMM, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBeKa, a TakKKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEiIEHbl B
mporpaMme MO0 XHMUM C YYETOM CHenu(PUKA HAyKHM XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed M MPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT o0coOyr poJib B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHM€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHHS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuveckas XuUMus» c@opMupoBaHa B MPOTpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro Marepuajsa U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeCcTaBlICHU O cTpoeHMu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyecko XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATIbHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeameTe «XuMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAAaHHOTO  YPOBHS ~ M3YYEHHs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIQYy HOBBIMH (DaKTaMHM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpoOiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronmMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUS TNpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACWCTBUN, HMeEIOMMX 0a30Boe 3HAYEHHE JUIA
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XHMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICTICHUH
COJIepKaTeJIbHOM XapaKTePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACIICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IESIMU W3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CerogHs B
MPETNolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEATIOUYTECHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHu3alliy, BJIJCIONIET0 HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS WX B PEATbHOU >KM3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBs3M Cc ATUM TpU U3YYEHUHM TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEE
3HauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX  HABBIKOB  (KJITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHanu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX I TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXKe I OIEHKH C TO3UIUi
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHHs OIbITa
UCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBaHusi, cocrabisieT 68 yacos: B 11 kiacce — 34 yaca (1
qac B HEJEJIIO).



COJAEP KXAHUE OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dIeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, NMOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U I[lepnoamyeckoid cuCTeMbl
xuMudeckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBsSI3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BogoponHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIIpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonarne o aucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxarus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHN TPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peakluu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMmuueckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnextponutryeckas nuccormans. CuibHbIC U ciladbie dNeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
neMoHcTpauus Tadimn «llepuoanueckas cucreMa XuMH4Yeckux 3neMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIOJACHUE U
OMHMCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOpPOJia B MPUCYTCTBUU KATAIM3AaTOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWH HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 10 ypaBHEHMSAM XMMHUYECKHUX pEaKIUil, B TOM 4YHCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HMCIOJB30BAHUEM ITOHATHUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpe
KHCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAa)KHEHUINIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHnEe BAXXKHENUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B [lepuoandyeckor cucTeMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MOMyYeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB M WX MPEBPAIICHUM:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTICPUMEHTAJIbHBIX 3a7a4, HaONIOJIeHHEe M OIMCAHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

PacuéTtHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B 0o0OecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepuaiibl, KOHCTPYKIHMOHHbIE MATEpHUANIbl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAIIbHbBIC
yno0peHus.

XuUMHST U 3J0pOBBE YEIIOBEKA: MPABWIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHHH oOOled u
HEOpPraHUYeCKOW XUMUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUW, SBISIIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiaccuPukamusi, MEePUOAUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusuka: MaTepus, SJHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbIe, TOTLIIMBO,
pECYpCHI.

TexHomorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEIBCKOXO35MCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TMPOTPaMM  CpeJHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEIEIEHUIO;

HaJIM4K1e MOTUBAIIMK K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeaMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaJaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TNPAKTUYECKON JAESTEIbHOCTU
OoOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLUAIBbHBIX HOpPMax M TpaBWIaX MEXKJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHbBIX BUIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsl TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NESATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETo KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3iIndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanusi, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIMX BpEH OKPYNKAIOUIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBITA JEATEIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBbHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAydYHbIX (AKTOB W UMEIONIMXCS JAHHBIX C IEJbI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICVCTBUS B IO3HABATEIBHOM U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMMU:

1) 0a30Bble JJOrH4YecKmne JelcTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesiTh LEIH JIeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA M YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UISI KIACCU(UKALMU BEIIECTB H
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB UM XHMMHUYECKHX
peaKLuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3Iu4yHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM S3BIK B KayeCcTBE CpeAcTBa NpU paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXKJ1a€MOI T€MbI B XOJ€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIUN B
Xo7ie 00Cyk/1eHHs 1 00OMEHa MHEHUSIMH.

OBgi1aieHHe YHMBEPCAJIbHBIMHU PerysiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenesnsas e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JAEUCTBUH IpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b (dEeKTUBHBIN C€MOCO0 MX perieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOImiass M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOMINEe TOHSATUS (XUMUYECKUM 3JIEMEHT, aToM, M30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHHS, XMMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PeIETKa,
TUNBl  XUMHUYECKHX  PEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJICKTPOJIUTUYECKOU JUCCOLMalnK, nepuoauueckun 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30IMaCHOM HCIIOJb30BAaHNN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJISI
cocTaBiieHus (opMysn BEIMIECTB M  ypaBHEHMM XUMHUYECKHUX  PEaKIIuH,
cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TamcéHas
M3BECTh, HETAIIEHAs] M3BECTh, TUThEBAS COAa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEICTSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOUN
CBsI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYyJspHas,
HMOHHAs, METANIMYECKAs ), XapaKTep CPe/lbl B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiacCy/TpyIre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbl, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);



c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOJAUYECKOTO 3aKoHa J.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
¥ TIPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuyeckux syieMeHToB JI. M. MeHneneeBa, UCHOJb3yd MOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHN, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
10 eprojaM u rpymnmnam llepruogudeckoil CuCTEMbI XUMUYECKUX 1eMeHTOB JI. .
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBA3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUU II0
pa3NUYHBIM IpPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKIMK, YYaCTHIO KaTajau3aTropa);

C()OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHLA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH PEAKIUH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM  pACKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTaBJIECHMS 3JIEKTPOHHOIrO OanaHca
ATHUX PEaKIUM;

c(OPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeaKklMU OT PA3IUYHbIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JIeXKalye B OCHOBE ITPOMBIIUICHHOTO ITOJIYYEHHs] CEPHOM KHCIJIOTHI, aMMMAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOJIUTH BBIUMCICHHUS C HCIIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUM ra3oB
IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3(p(dexkTa peakunu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU IO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBINOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUEe MEePOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € MOMOILIBK) YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3INYHbIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOW peakIuu,
peakiuu MOHHOTO OOMEHAa, KaueCTBEHHbIE PEakiuu Ha Ccynbdar-, kapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metaiue» u «HeMeTtaie»y) B COOTBETCTBHM C MMPABHIAMH TEXHUKH
0e30macHOCTH IpU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHWMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKUHUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  SKOJOTHYECKHU
1EeJIeCO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CHocoObl yMEHBIIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaitns nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungposbie
Ne i/ P Konrpoannsie IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meraisl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX )
’ BEILIECTB
Wroro no pazgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMHS ¥ KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHWYECKUX coeuHeHni. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTaJUIOB (HATpUH, KaJui, KaJablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHE ¥ cUCTEMAaTH3alUs 3HAHUI 110




TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 KonrponsHas padora o remam «MeTamibny |
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 9K0JIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus 11/ T'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEPHOE

obmectBo «M3narenscTBO «IIpocBemenuey, 2023
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