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HOACHUTEJBHASA 3AIIUCKA

[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
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXIy HOBbIMH (DaKTaMHM M TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs MNPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIHU, HEOOXOIUMBIX JIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMH HM3yYCHHs TMpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHUus OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUYECKHUX 3aj1ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTOIB30BaHNs, TIOTIOTHEHUS SHEPTeTUUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 11 kiacce — 34 yaca (1
qac B HEJISTTIO).



COAEPXKXAHUE OBYUYEHUA
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/esieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MepUojaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHsiii). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTANIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCINHEHUN. Homenknarypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kinaccupukanmss — XMMHYECKMX — peakluil B
HEOPraHUYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopoCTh peakluu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cadbie 3eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux 3iaementos 1. U.
MenpeneeBay, u3ydyeHUe MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U



OTHMCAaHUE IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCH A
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWH HWOHHOTO oOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKinm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThl, pacu€Thl C HCIOJb30BAHUEM IOHATHUS «MacCOBas
JI0JISL BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramner.  Ilonoxenne HemeraiuioB B llepuomnueckorn  cucreme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIUX HEMETAUIOB (TajOoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpEeMHHMsI)) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Mertamnsl. [lonoxenne meramioB B Ileprognueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUUYECKUI PSJI HATPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, aJlOMUHUHI, IIUHK, XPOM, KE€JI€30, MEb) U UX COCTUHEHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3YYeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJUIOB, pPEIICHUE
AKCTIEPUMEHTAJbHBIX 3a/ia4, HAOMIOJEHHWE M ONMHUCAHHUE JAEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa wWiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponp xumum B 00ecriedeHnur HKOJIOTHYECKON, YPHEPTETUICCKON U THIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUUMHBL. [lOHATHE O HAay4YHBIX METOJIax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHalibl, KpacKu, CTEKJIO, KepamukKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yao0peHus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH MpU  HU3YYECHUH OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTJACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KIacCU(UKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusznka: MaTepusi, SHEPIUs, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHoJIOrus: XUMUYEecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUAIIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUHU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEAHErO OOIIETro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJIEIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  AKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IEHUsI TIpaBWJI OE€30MacCHOro OOpalieHusi C BelleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEIHBIX NMPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHbIX (AKTOB W HUMEIONIMXCS JAHHBIX C IEJBI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEHU(PUKY METOJIOB TO3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICVCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEIbHOCTU C MTOCTABICHHBIMHU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KIACCU(UKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuy — TMPU PEIICHUd Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XHMMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIIBHOIO IUIAHUPOBAHUS W IPOBEIACHUSA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEITPOTUBOPEYHBOCTb;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaleil: TpUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00CyXk/1eHHs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudyeckas
XAMUSDY OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUU
npupojbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



Y JKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3JI0POBBI0 U HPHUPOIAHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUH 3JIEMEHT, aToMm, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBI ~ XUMUYECKUX  PEAKIUH, pacTBOp, OJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON aucconuannu, nepuoanuecknit 3akon Jl. M. Menneneesna,
3aKOH COXPaHEHUSl MAcChl BEIIECTB, 3aKOH COXPAaHEHHSI M MPEBPAILCHHS YHEPTUU
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHUYECKHUX SIBICHUU, (PAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIUE TMOHSITHS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAs COMIA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSX PA3UYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOIHASI) B COSAMHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHaBIUBAThH MPUHAIICKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAILIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOANIECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



C(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonoB Ilepuogndeckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHUX di1eMeHTOB []. 1.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUH I10
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MMOCPEICTBOM COCTaBJICHMS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHMHUYECKHE IMPOLIECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS DHEPTUU;



c(OpPMHUPOBAHHOCTh YMEHHM COOIIOAATH MPaBUiIa MOJb30BAHUSA XUMUYECKOM
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBuiia oOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IMYHbIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW peakIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaMm «Metaimey U «Hemeramiby) B COOTBETCTBHM C MpPaBWIAMH TEXHHUKHU
Oe3omacHOCTH TIpHU OOpAIlleHNH C BEIIECTBAMH U JIa0OpAaTOPHBIM 000pYI0BaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOEr0 3JI0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbS: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy obo3HaueHui JI. bpaitns nis 3anmucu XUMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ Kontpoabnbie | IpakTnueckune
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3 https://school.oblakoz.ru
sneMenToB [. 1. MenneneeBa
Ctpoenue BemecTBa. MHOroooOpasue
1.2 p Hl p 4 https://school.oblakoz.ru
BEILIECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1 https://school.oblakoz.ru
Hroro no pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meramist https://school.oblakoz.ru
2.2 Hemeramnsr 1 1 https://school.oblakoz.ru
CBs3b HEOPraHUYECKUX U OPraHHYECKUX
2.3 P P 2 https://school.oblakoz.ru
BEIIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMMS U )KU3HDb 4 https://school.oblakoz.ru
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

05.09.2023

https://school.oblakoz.ru

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XuMu4decKkux annemeHToB /1. U.
Memnneneesa, UX CBsI3b C COBPEMEHHOM
TEOPHEN CTPOCHUS ATOMOB

12.09.2023

https://school.oblakoz.ru

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U UX COCJTMHCHUN
110 rpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .. Menieneena B
pa3BUTUU HAYKH

19.09.2023

https://school.oblakoz.ru

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€
BU/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOH CBs3U. BomopoaHas cBs3b

26.09.2023

https://school.oblakoz.ru

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

03.10.2023

https://school.oblakoz.ru

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpe

10.10.2023

https://school.oblakoz.ru

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX COETUHECHHI.
['eneTnyeckasi CBA3b HEOPraHUYECKUX

17.10.2023

https://school.oblakoz.ru




BCIICCTB, PAa3JIMYHBIX KJIaCCOB

Knaccugukanus XuMHUueckux peakuuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUsSI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALLCHUS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

24.10.2023

https://school.oblakoz.ru

Ckopoctb peakimu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

07.11.2023

https://school.oblakoz.ru

10

[TpakTrueckas padora Ne 1. «Brnusaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

14.11.2023

https://school.oblakoz.ru

11

DrnexkTponuTHyecKas quccoruanus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pacTBopa.
Peaknun nonnoro oomena. ['maponms
OpPTaHWYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB

21.11.2023

https://school.oblakoz.ru

12

OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE
peakiuu. [lonsaTue 06 >nekTpoanze
pacIuIaBoOB U pacTBOPOB COJICH

28.11.2023

https://school.oblakoz.ru

13

KonrtponsHas pabota no pasaeny
«TeopeTndyeckue OCHOBBI XMUMHUI

05.12.2023

https://school.oblakoz.ru

14

Mertauibl, ux nosuoxenue B [leproanueckoit
CUCTeMe XUMHUYecKux sneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pU3nYeCcKre CBOMCTBA
METAJIJIOB

12.12.2023

https://school.oblakoz.ru

15

CI1aBel METAILIOB. 3HCKTpOXI/IMI/I‘-ICCKI/II71
paa HaprI)KCHI/Iﬁ MCTAJlJIOB

19.12.2023

https://school.oblakoz.ru

16

XHUMHUYEeCKHEe CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATpUH, Kaduil, Kadblui, MarHui,
ATIOMUHHI) U UX COCIMHEHUM

26.12.2023

https://school.oblakoz.ru




17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COCTUHEHUN

16.01.2024

https://school.oblakoz.ru

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U UX
COCTUHEHUN

23.01.2024

https://school.oblakoz.ru

19

[TpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeME
«Mertamab»"

30.01.2024

https://school.oblakoz.ru

20

HemeTamiel, ux MoJIOKESHUE B
[lepuoauueckoil cucreMe XMMUYECKUX
sneMeHToB . 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

06.02.2024

https://school.oblakoz.ru

21

dusnyecKre CBOMCTBA HEMETAILIOB.
AJITIOTpOIHS HEMETAIIOB (Ha MpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yriepoaa)

13.02.2024

https://school.oblakoz.ru

22

XUMUYECKUE CBOKCTBA IaJIOTEHOB, CEPHI U
UX COeOUHEHUU

20.02.2024

https://school.oblakoz.ru

23

XuMuyeckue cBoKcTBa azoTa, pocopa u ux
COCIMHEHUN

27.02.2024

https://school.oblakoz.ru

24

XHUMHYECKUE CBOMCTBA yIIIepoJ1a, KpEMHUS U
UX COeIMHECHUI

05.03.2024

https://school.oblakoz.ru

25

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTUHEHUN

12.03.2024

https://school.oblakoz.ru

26

O00011eHNE U cCHCTEMATH3AIMS 3HAHUH 110
teMme «Hemeramne». BeraucieHus mno
ypaBHeHI/IHM XUMHNYCCKUX peaKHI/II\/’I nu
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

19.03.2024

https://school.oblakoz.ru

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Hemerasr"»

02.04.2024

https://school.oblakoz.ru

28

KonTtponbHas pabota o Temam «MeTasuibhy

09.04.2024

https://school.oblakoz.ru




n «HemeTtamin)

HeOpFaHI/I‘IeCKI/Ie N OPraHu4€CKNUE KUCIIOTHI.

29 Heopranudeckue u opraHndeckue 1 16.04.2024 | https://school.oblakoz.ru
OCHOBaHUS
AmboTepHbIe HEOPTaHUYECKUE U

30 OPTaHIHECKHE COCAMHCHI. [ eneTiieckas 1 23.04.2024 | https://school.oblakoz.ru
CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX
BEIIICCTB
Posib xuMuu B 00ecrieueHN N SKOJIOTHIECKOH,

31 SHEPreTHYCCKON U MUIEBON OE30MaCHOCTH, 1 30.04.2024 https://school.oblakoz.ru
Pa3BUTHH MEIUITHBI
[TpencraBienust 06 0OIIMX HAYYHBIX

32 MPUHIIUIIAX POMBIIIIEHHOTO MOTY4YEeHUS 1 07.05.2024 https://school.oblakoz.ru
BaXHCHIIINX BEIICCTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 14.05.2024 | https://school.oblakoz.ru

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 21.05.2024 https://school.oblakoz.ru

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA
* Xumus. 11 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/metodicheskie-materialy/

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://www.yaklass.ru/


https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

