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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
yuebHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICIIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM JTAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XHMUU € YYETOM CHelM(PUKM HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMuUpoBaHa B IMpPOrpaMMe MO XMMUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHUS OPTaHMYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHnYecKko XUMHH IOJIYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriaoM 3peHUs B mpeamere «XUMHsS» 0a30BOro ypOBHS
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»  00yYarolmMMcsl TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBA3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1ad. B 1enoM conepikanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHMBEpPCaJbHBIX Y4YE€OHBIX JACWCTBMH, HUMEIOUMX ©0a30Bo€ 3HAUCHHE JJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU W3YYEHUS MpeAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAJIBHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOJUMBIX Uil HpUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJEHHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oodiero odpazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIUMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus o0y4aromMXcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OmbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00yYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YyOeXKIEHHOCTH B T'yMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON obsactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopasoBanus, cocrapisieT 68 yacos: B 10 kimacce — 35 gacos (1
gac B Henento), B 11 kimacce — 35 gacoB (1 yac B Heero).



COJAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XWMHUYECKON CBSI3H
(koBaJIeHTHasl HEMOJSIpHAs W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

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

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukaumss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MNPEBPALCHUN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmmudeckux 3neMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KAaTAJIM3AaTOPa, OMPEACICHUE CPE/Ibl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

Pacyétel 1O ypaBHEHMSIM XHMMHUYECKHX pEakluii, B TOM YHUCIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHUIIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B [lepruoandyeckor cucTeMe XHUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue gusndeckrue cBoicTBa MeTaiioB. CIIaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

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

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUM:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a7a4, HaONIOJeHHEe M OIMCAHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBinenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHUM oOOlmed u
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, Kiaccupukaius, TMNePUOJUYHOCTh, HAOJIIOJICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
M3MEpPEHUSI, CKOPOCTb.

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

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOTIAaeMble, TOILIMBO,
peCypCHI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX [MpenaparoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

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

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBAThCA B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» ITOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccaMm
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOydJaromuxcsl Mo peaanu3aiuu IpPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJIbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU 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 HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHI pa3IMdHOTO poja, 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
oOpa3oBaHusi, Oyayuied Mpodeccuu U peanu3aluu COOCTBEHHBIX MKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

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

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHusT BOIIPOCOB PAlMOHAIIBLHOTO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, 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
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEJIOBEKa, 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
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHbBIC 3aKIIOYCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIBCKON JICATEIHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTIOICHNUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC ydeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHWS M KPUTEPUH IS KJIacCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
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 XUMHUYECKUX
pEaKLNii;

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

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, MHPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHHUS], KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTh 17}
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

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

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON MHpOpMaIMeil: TPUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIIECAOBAHMNA MYTEM COTJIACOBAHMS TO3HIHMI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpeIaraeéMblii aaroputMm ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKAsl CBSI3b
(KoBaJIeHTHas, MOHHAS, METAIUTMUECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKA,
TUNBl  XUMHUYECKHX  PEAKIMH, PacTBOpP, DJIEKTPOJIUTHI, HEIIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (T€Opus
AJICKTPOJUTHYECKOU JUCCOLMAlM, Nepuoanueckuid 3akoH [. M. Menpaeneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpPAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEICHHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHNN BOKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh MX B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH0 CHMBOJIUKY JIJISI
cocTaBiieHus (OpMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucrematrdeckyro HoMmeHkiIatypy (IUPAC) u TpuBnaiibHbie Ha3BaHUS OTACIHHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTAaBa, BUJ XWMHUYECKOUN
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAas, MOJEKYJIspHasi,
HMOHHAs, METANIMYECKAs ), XapaKTep CPeJibl B BOJHBIX PACTBOPAX HEOPTraHMYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACIEHHOMY KiacCy/TpyIre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM(OTEepHBIE THAPOKCHUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICT MEPUOANIECKOro 3aKkoHa [l.
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAam u rpynnam Ilepuonnueckoi cuctemMbl XUMUYECKHUX 35ieMeHTOB []. U.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIA;

chOpPMHUPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, MOJITBEPKIAIONTUE
KAQ4ECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpbIBaTh CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOrO OaliaHca
ATHUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, aMMHAKA, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHU TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChI
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0OM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKUHUSIMH MO BBIITOJHEHHUIO JTA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENEIICHNE CpeAbl PacTBOPOB BEHIECTB C MOMOIIBI)  YHHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHAa, KAaueCTBEHHBbIE PEakiuu Ha cynbdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metaiub»y U «HeMmertaib») B COOTBETCTBUM C IpPaBUJIAMU TEXHUKH
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIeco00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAIIECHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKa;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE 11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
udpoBbie
HaunmeHoBaHMe pa3/iejioB H TeM NMPOrpaMMbl Konrpoabubie | Ilpakruueckue (nbp )
Ne i/ Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHHU
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3JIEMCHTOB 3 0 0
. . MenneneeBa
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 0 0
1.3 XUMHYECKUE PEAKITUU
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meraminl
2.2 Hemertamier
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB
Uroro no pazgeny 17
Pa3zngen 3. Xumus u :Ku3HL
3.1 XUMUS ¥ )KU3HD 4 0 0
3.2 IToBTOpPEHME NPONUIEHHOTO. 1
Htoro mo pazneny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KonuyecTBo yacos JJIeKTPOHHBIE
Ne Koutpouasn Hara Harta uudposbie
Tema ypoxka P IIpakTHyec P
n/n Bcero HBIE : U3YYeHHs aKTH oOpa3oBaTe/ibHbIE
padoThI KKHe paboTe! ueckas pecypcbl
XUMUYECKUH AJIEMEHT. ATOM.
1 DnexTpoHHask KOHPUTYypaLus 1 0 0 01.09-04.09
aTOMOB
Ilepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX eMeHToB /. U.
2 A 1 0 0 07.09-11.09

MenieneeBa, ux cBs3b ¢
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XUMHUYECKHUX JIIEMEHTOB U
WX COSJIMHCHUH TI0 TPYIIIaM U

3 nepuoaaM. 3HaYeHUE 1 0 0 14.09-18.09
MEPHONIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX dyiemeHToB ..
MenpeneeBa B pa3BUTHH HAYKH

Crpoenue BemecTBa. XUMHYECKast
CBSI3b, €€ BUbI, MCXAaHU3MBbI

’ ’ . 1 0 0 21.09-25.09
00pa3oBaHMs KOBAJEHTHOM CBSI3H.

Bonoponnas cBs3b

5 BasieHTHOCT®. 1 0 0 28.09-02.10




DNEeKTPOOTPULIATEITLHOCTD.
Crenedb okucieHus. Benlectsa
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS

Ilonstue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC N KOJIJIOMJIHBIC

6 12.10- 16.10
pactBopsl. MaccoBas nomst
BEIIECTBA B pacTBOpE
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.

7 I'enetnueckas cBs3b 19.10-

23.10

HEOPraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMuueckux
peaxkuuii B HEOPraHUYECKOM 1
OpPraHUYECKOl XUMUU. 3aKOH

8 COXpaHEHHS MacChI BEIECTB; 3aKOH 2818 B
COXpaHEHHS U TPEBPAIICHUS
SHEPTUU MMPU XUMHUYECKUX
peaxmmsIx

9 Ckopoctb peakiuu. O6paTtumele 02.11 —
peakiui. XUMHUYECKOE PAaBHOBECHE 06.11
ITpakTuyeckas padora Ne 1.

10 «BrusHue pa3nuyHbix HakTOpoB Ha 9.11-13.11
CKOpPOCTh XUMHUYECKOH PEaKIIHI»
DneKTpoauTHYecKast JUCCOIMALUS.

11 [MoHsITHE O BOAOPOIHOM ggﬁ B

nokazatene (pH) pactBopa.




Peakmunu nonHoro ooMeHa.
['uaponu3 opraHUYECcKux 1
HEOPraHUYECKHUX BEIECTB

OKucIuTeNbHO-
BOCCTAHOBUTEJIBHBIC PEAKITHH. 30.11 —

12
[TonsTe 00 neKTpOIIH3E 04.12
pacIIaBoB U PacTBOPOB COJICH

13 KonTpomnpHas pabota mo pazueny 07.12 —
«Teopernueckre OCHOBBI XUMHU» 11.12
MerTamiel, UX ITOJIOKCHHE B
[Iepunonnueckoii cucreme

14 XUMHYECKUX 31eMeHTOB Jl. U. 14.12 —
MeunzneneeBa 1 0COOEHHOCTH 18.12
cTpoeHus atoMoB. O01IHe
(hU3UYEeCKre CBONCTBA METAJIIIOB
CrutaBbl METaJLIOB.

15 DNEKTPOXUMHUYECKUN PsiJL gég B
HaIpsHKEHUH METaJIOB '
XUMHYECKHE CBONCTBA BAXKHEHIITHUX

16 MeTaJ'IJ'I(jB (HanI/\I’I\/'I, KaJni, ) 981929 12
KaJIbIIMH, MarHU{, aTFOMAHHAN) U UX
COEJIMHEHU I

17 XHUMHUYECKUE CBOWCTBA XpOMa, 11.01 —
MEIU U UX COCAUHEHUN 15.01

18 XUMHUUYeCKHEe CBOMCTBA ITUHKA, 18.01 —
J)KeJle3a U UX COEeIUHEHUN 22.01

19 [TpakTuyeckas paGora Ne 2. 25.01 -
"Pemmenue sKkcriepuMEeHTATBHBIX 29.01




3a7ad4 1o reMe «MeTtauisl»"

Hewmeranmisl, X MOJIOKEHUE B
[Tepuoanueckoit cucreme

01.02 -

20 XUMHYECKUX deMeHToB Jl. U. 05.02
MeHpeneeBa 1 0COOEHHOCTH '
CTPOCHHUS aTOMOB
DuU3nYeCKUe CBONCTBA HEMETAJIIIOB.

21 Annotponusi HeMeTauIoB (Ha 08.02 —
pUMepe KUCI0poaa, Cephl, 12.02
docdopa u yrnepoaa)

99 XUMHUYECKHE CBOMCTBA raJOTCHOB, 15.02 —
CepBl U UX COCTMHECHUM 20.02

23 XHWMHUYECKHE CBOMCTBA a30Ta, 01.03 -
dbocdopa 1 UX COSTUHCHHIA 05.03

24 XHUMUYECKUE CBOWCTBA YIJIEPOa, 09.03 —
KPEMHHS ¥ UX COCTMHEHUI 12.03

o5 [Ipumenenne BaxHEUIINX 15.03 —
HEMETAJJIOB M KX COCTMHECHHI 19.03
O06o001meHre U CHCTEMaTH3aIIHS
3HaHUH 1o Teme «Hemeraib. 2203

26 Brruncnenus no ypaBHEeHUsAM 5 6. 03 B
XUMHUYECKHUX PEAKIHi U '
TEPMOXUMHUYECKHE PACUETHI
ITpakTuyeckast padora Ne 3. 20,03

27 «Pelenne skciepuMeHTaIbHBIX 02' 04 B
3aga4 o teme "Hemerasnasl"y» '

98 KonTponpHas paboTa mo Temam 12.04 —
«Mertamel» 1 «HeMeTanab» 16.04




HeOpraHI/I‘leCKI/Ie " OpraHUu4CCKHUEC

29 kucioThl. Heopranuaeckue u 1 %ggi B
OpraHUYECKHUE OCHOBAHUS '
AMpoTepHbIC HEOPraHUYECKHE U
OpraHUYECKUEe COCTUHEHHUS.

26.04 —

30 I'enernyeckas cBs3b 1 30.04
HEOPraHUYECKUX U OPraHUYeCKHX '
BELIECTB
Ponb xumun B obecrieueHUN
9KOJIOTMYECKOH, SHEPreTHIeCKON 1 04.05 —

31 . 1
MUIIEBON OE30IaCHOCTH, Pa3BUTHH 07.05
MEIUIHBI
[Ipencrarnenus o6 oOmuUx
HAy4YHBIX IPUHLIUAIAX 11.05 -

32 1
MIPOMBILIJIEHHOTO MOJIYyYEHHUS 14.05
BaKHEHIIINX BEIIECTB
YenoBek B MUpE BEILECTB U 17.05 —

33 1
MaTEpUaJIOB 21.05

24.05 -

34 X 1

UMUS U 3I0pPOBbE YETIOBEKA 96.05
35 IToBTOpPEHME MPOHUIEHHOTO. 1
OBLIEE KOJIMYECTBO YACOB I1O0 35

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHCIICHHS, XMMUYECKas CBS3b, MOIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKass pelETKka, TUIBl XUMHUYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYyYEeHHMH U O€30lacCHOM HCHOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHHUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

13

BHaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J’IIOI[CHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOIICJ'II/IpOBaHI/IC)

14

CpopMHUpPOBAaHHOCT, YMEHHUH OMpENENsITh BaJCHTHOCTh M CTENCHBb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
CcOoCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJICHTHAas, HWOHHa“,
MeTaJUTHYecKasi, BOJIOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUTNYECKON

PEeIETKH KOHKPETHOTO BeIllecTBa (aTOMHAs, MOJIEKYJIIpHasi, HOHHAs,




MeTaJUTHIecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONPEAEIATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HCOPraHU4YCCKUX CO@,Z[I/IHCHI/Iﬁ

1.6

ChopMUPOBaHHOCTh ~ YMEHHS  KIACCH(PHIMPOBATH  XUMHUYECKUE
peaKIyy MO Pa3IMYHBIM MPU3HAKaM (YHCITY M COCTaBY pearupyromux
BEIIeCTB, TemIoBoMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4YaCTHIO

KaTaJiu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  pPEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pEAKUUN
MOHHOI0 OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAB  PA3IMYHBIX  HEOPTraHUYECKHUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

PacTBOpAX HCOPraHUICCKUX BCIICCTB

1.9

CpopMHUpPOBaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii IIOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON pPCaKknuun OT pa3JINIHbIX q)aKTOpOB

1.11

ChopMUpOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHMYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)

O6u1a51 H HCOPraHNYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUW pacKpbiBaTh cMbIcT [lepuonnyeckoro
3aKOHa JI.. Menneneesa "u JIEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIUN

2.2

CopMHUpPOBAaHHOCTH YMEHUN XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucrteMbl xumuyeckux osnemeHtoB JI.M. Menneneesa, ucnons3ys
NOHATHA «S-, P-, O-2JeKTpOHHBIE OpOWTAN», «IHEPreTUYECKUE
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMUYECKHUX JJIEMEHTOB M MX COEAUMHEHUH IO MEpUOLaM U Ipymnam

[Tepuoanueckoit cucremsl xumMuueckux 31ueMeHToB .M. Menaeneesa




2.3

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
IMOATBCPIKAATh CYHICCTBOBAHUC reHEeTUIECKOU CBsA3H1 MCKAY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIECTB M0 UX COCTaBY K ONpEAEIEHHOMY Kiaccy
(rpymnme) coenrHeHui (MpOCThlE BELIECTBA — METAJUIBI U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUUYECKYIO CHMBOJUKY
JUISE  COCTaBIieHUS (OpPMYyN BEIIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarudeckyro HomeHnkinarypy (IUPAC) u TpuBuaibHble
Ha3BaHUSl OTJCIIbHBIX HEOPraHWMYECKUX BelIecTB (yrapHblid ras,
YIJICKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTh, HETalIéHas W3BECTbh,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILIECTB PA3IMYHbIX KJIACCOB,
NOJTBEPXkK/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXIY
HEOPraHMYeCKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHHI MIAHUPOBATH U BBITOIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3lIoKeHHE TEepOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTaJIn3aToOpa, ONPENEICHUE CPEeAbl PaCTBOPOB BEUIECTB C ITOMOIIBIO
YHUBEPCATHHOTO HWHAMKATOPA, BIMSHHE pPA3IUYHBIX (AKTOPOB Ha
CKOpOCTh ~XHMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE peaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCIEPUMEHTAIbHBIX 3a/ad M0 TeMam
«Metamnel» u «HemeTannabi») B COOTBETCTBUH C MPAaBHIAMU TEXHHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BelIeCTBAaMH M JIaOOPaTOPHBIM
00opynoBaHuEM; MIPEACTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

pCaKLII/Iﬁ )51 (bOpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMHUpOBAaHHOCT, YMEHUW COONIOATh TMpaBWJIa TIOJB30BAHUS
XUMHYECKON TOCynoil M 1mabopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

C(I)OpMHpOBaHHOCTL yMeHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC

IMPOLECCHI, JCKAIMUE B OCHOBC IMPOMBINIJICHHOI'O ITOJYUYCHUA CGpHOfI




KHCJIOTHI, aMMHaKa, a Takke c(HOPMHPOBAHHOCTH MPEACTaBICHUN 00
O0ImMX HAy4yHBIX MPUHLOUIAX ©  OKOJOTHYECKUX  Mpodiemax

XUMHYCCKOTO IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

ChopMHUpPOBAHHOCTh TPEJCTABICHUNH O XHMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpaA, POJIM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS M KYJIbTYPBI
AUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKUX 3a/lad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

3.3

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBWJIA JKOJIOTHUYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUs CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOIHOU

cpebl

3.4

Oco3HaBaTh  OIMACHOCTh BO3JECHUCTBHS HAa KUBBIE OPTraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, noscHsaTh
Ha MpUMepax crocoObl YMEHBIIEHHS U MPEJOTBPAIICHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

3.5

CdhopMupoBaHHOCTB yMEHUHU MIPOBOJUTH BBIYHCIICHUS c
HCIIOIIb30BAHUEM IIOHATHS «MAaccoBas JOJSA BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XHMUYECKUX PEAKIHUAX, MAacChl
BEIIECTBA WM 00bEMA Ia30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEaKIUH BEIECTB,
TEMIOBOTO 3¢ (eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl

BCHICCTB, MMPEBPAIICHUA U COXPAHCHHA SHEPTIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

11

XUMUYECKUH 3eMeHT. ATOM. S11po aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
Oco6eHHOCTH pacIpeiesIeHus JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASA KOH(UTYpAIHs aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema XuMHueckux siaeMentos 1. M.
MenpeneeBa. CBsi3p NEPUOAMYECKOrO 3akoHa W Ilepuoguyeckoil CHCTEMBI
XuMuyeckux uieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TIPOCTBIX U CJIOXHBIX BEIIECTB IO TpyHIamM U IepHoJaM.

3HayeHHe MepuoaANYCCKOr'0 3aKOHA B PA3BUTHUU HAYKU

13

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BuAbl XUMHUYECKOH  CBSI3M
(koBaJicHTHAsT HEMOJISPHAs M TOJSpHas, HWOHHAs, MeTaindeckas). VIOHBI:
KaTHOHBI U aHHOHBI. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BonopoaHast cBsi3b

14

BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEUIECTB OT TUNA KpUCTAIM4ecKod pem€rku. IloHstne o aucnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi JOJIsl BEIECTBA B

pacTtBope

1.6

Knaccn@nkaunﬂ HEOPTaHNUYCCKUX CO€IUHEHMH. HOMCHKHaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKHHI’I B
HeOpFaHquCKOﬁ 151 OpraHquCKOﬁ XUMHH. 3aKOH COXPAaHCHUA MACChl BCHIICCTB,

3aKOH COXpaHCHUA U MMPCBPALICHUA DOHCPTIUH IMTPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PAaKTOPOB

1.9

O6paTI/IMLIC pCakuunu. XHMHYECKOe paBHOBECHC. CDaKTOpLI, BIMAOIIKE Ha

COCTOsIHME XUMH4ecKkoro paBHosecus. [Ipuanun Jle [larense

1.10

3J'ICI(TpOJII/ITI/IquKa}I JUucconuanus. CunbHBIE U Ccla0bIe OJICKTPOJINTHI. Cpez[a
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpam)Has[, mieJIo4YHast. PeaKHI/II/I HOHHOI'O

oOMeHa




1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxkenne HemetawioB B [lepuonnueckoil cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aTOMOB. Dusnyeckue

CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAJIOB (HA IIPUMEPE KUCIOPOJA, CEPBI,

dbocdopa u yriepona)

2.2

XUMHUYECKHUE CBOWCTBA Ba)XXHEHIIUX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCJIOPOJCO/ICPKAIUX ~ KUCIOT, BOJOPOJHBIX coeauHeHwi). [IpuMeHeHue

BOKHENIIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Metabl. Ilonoxxkenne MetaioB B llepuoauueckoil cucreMe XUMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTauioB. OOmme pusndeckne cBoicTBa MeTayioB. CIUIaBbl METaJIOB.

DAEKTPOXUMHUUECKHU Psi/I HAIPSHKEHUN METaIJIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kajlui, KalbLUi,
MarHui, ajqlOMHMHUH, IUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmmue

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6I>ITy H TCXHHUKC

2.5

I'eneTnyeckas cBS3b HCOPraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIIUX K pPa3JINYHbIM

KJj1acCaM

XUMHUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH BKOHOFI/I‘-ICCKOI\/'I, 3HepFeTquCKOﬁ U MHUILIEBOMN
6C3OH8.CHOCTI/I, Pa3BUTHU MCOULIUHBI. IlonsTue o HAaYYHBIX MCETOHAaX ITO3HAHUSA

BEIIECTB U XUMHUYECKHX PEAKIUI

3.2

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MNPOMBIIIJICHHOTO IMMOJIYYCHUA
BaXKHEHUIIIMX BeIIeCTB. YeI0BEK B MHPE BCHICCTB U MATCPUAIIOB!: BaKHEUIIIHE
CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKHMOHHBIC MAaTCpUaJIbl, KpacCKH, CTCKIIO,
KEepaMHuKa, MaTCpuaJibl I SJICKTPOHUKHU, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHepallbHbIe y100peHus

3.3

Xumus u 3J0pPOBBEEC UYCJIIOBCKA: TIIpaBHJIa MCIIOJIBb30BAHUA JICKAPCTBCHHBIX
Ipernaparos, IpaBrjia 0€30IMaCcHOT0 HCIIOJIb30BaHUS npenapaTroB OBITOBOI XUMHUH

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

» Xumusi- 11 / I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AKIInoHepHOE
obmectBo «M3marenscTBo «lIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'a6puensn O. C, JIsicoBa I'. I'., Beenenckas A. I'. Kuura nns yuurens. Xumus. 11 k.
2. B 2 u.: Metoaunueckoe nocodue. — M.: JIpoda.

3. T'a6puensn O. C, Octpoymos U. I'. O61mas Xxumus B TecTax, 3a4adax, ynpakHeHusx. 11 K.
— M.: [Ipoda.
4. Xumus. 11 xn.: KortponbHble u ipoBepouHbie paboTsl K yueOHuky O. C. ['abpuensna, I'.
I".JIpicoBoii «Xumus. 11 kmnacc.
[Ipodwunbneii yposens» / O. C. I'abpuensy, [1. H. bepeskun, A. A. Ymakosa u ap. — M.:

Hpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuroreka [{OK https://m.edsoo.ru

Enunas xomteknus mudpoBbix pecypcos http://school-collection.edu.ru/

POUI https://resh.edu.ru

lNazera "Xumus" uznarensckoro qoma 1-ro centsops. Caiit " uay Ha ypok Xxumun'.
Martepuainsl K ypoky. http://him.1september.ru

el AN



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
http://him.1september.ru/




		2026-10-08T11:00:10+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1




