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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
deneparuu Ha niepuo 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJioBeKa, a TakKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpPKAaHHE M TIOCTPOCHHE KOTOPOro OIpEIETECHbl B
nporpaMme 1O XMMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit denepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH TIPUMECHEHHUS.



TecHO B3aMMOJIENCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA Ha pEIIEHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

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 JKU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOMW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4E€CKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
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» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BAaTENbCKUX 33J1ad. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTb CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (aKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX Npoldiiem, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATHIE NPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JCHCTBMI, HUMEIOIMX 0a30Boe 3HAUCHUE MJIs
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHMs XMMHU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIEC MOHATUA, (PYHIAMEHTAIBHBIE 3aKOHbI U TEOPUHM XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero ooduiero odpasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUs: OIbITa AESTEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a YIeOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICPKAHMS,

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, @ TaKXKE NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOH oOnactu «EcTecTBeHHO-Hay4YHbIE
pEIMETHD».

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomero obOpazoBaHus, coctaBisieT B 11 kmacce — 34 yaca (1 yac B
HEJISTIIO).



11 KITIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpaIKs aTOMOB.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMuueckux anemMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHMUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEPUOJaM.
3Ha4YeHHE [IEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBSI3b. BHABI XMMHYECKON CBS3U
(kOoBaJIeHTHasi HEMOJIsIpHAas M MOJSpHAas, UOHHAsA, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBII U  JOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BaneHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemecTtBa MOJEKYJIPHOIO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIECTBA. THIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTe o0 nucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALLIEHUSI SHEPTUU MTPU XUMHUYECKUX PEaKLIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYECKOe paBHOBecue. @PakTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccounanus. CuiapHble U cinalblie anekTponauTsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHMH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XuMuueckux snemMeHToB J. .



MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIUUM HMOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

Pacuérnsle 3anaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxkenne HemetaimioB B llepuoguueckor  cucreme
xummudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWUIIMX HEMETAUIOB (rajoreHOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEHNE Ba)KHENIIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMHUUYECKUI Pl HAMTPSKEHU METAIIIOB.

XWMHUYECKHE CBOMCTBA BAKHEHINUX METAIOB (HATPHUH, KalWi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKIMH «MeTamuibl U CIUIaBbl», O0Opa3lioB HEMETAIOB, PEIIECHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel maccel BemiecTBa MM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMus ¥ ’KM3Hb



Ponp xumum B 0OecriedeHUH SKOJOTUYECKON, IHEPTETUIECKON U THUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB W MaTepUalOB: BAXKHEHUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yao0peHus.

Xumusl M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MEXNpeAMETHBIX CBA3€H TpU  W3YyYEHUH OOmEed W
HEOpPraHU4eCKoW XuMUH B 11 Kjacce OCylIeCTBISIETCA YEPE3 UCIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, Tak W TOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KilacCUpUKALMs, TEePUOAUUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJIorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAIIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISIETCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
OoOydYaromuxcsl Mo peaanu3aiuu IPUHSATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

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

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh Pe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYrUX BHUJAX
JEATEIIbHOCTH;

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



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUM 10 XUMUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEBI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUM XUMHMH IS
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpele, YMEHHs IPOrHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANIPUHAMAEMBIX TEUCTBUN U NMPEAOTBPAIATh UX;

HaJIM4YHs Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIIbHOCTH DKOJIOTUYECKOHN HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATUBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBHJIM3AMM: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BAThH



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]IaTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEITFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YpOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (yHKLIHMOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3YEeMbIE€ B XUMUHU CUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS JIJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpMaruu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



dbopMynIupoBaTh 3aMpoChl U MPUMEHSTHh PAa3IMYHbIE METOJBI MPHU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJeH, (OPMYyIUpPOBATh CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b deKTUBHBIN Ccroco0 WX pereHuss ¢ y4ETOM TOJYYEeHHs] HOBBIX 3HAHUW O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATDBI
11 KUIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUIGHUS W KyJbTYpbl JIMYHOCTH, €€



(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTHUECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJIAPHBI O0O0BEM,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAIUIMYCSCKas PEIIETKA,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
DJIEKTPOJIUTUYECKAS JTUCCOIMANNS, OKHUCIHUTEIh, BOCCTAaHOBHTEIh, CKOPOCThH
XUMUYECKON pEakiui, XUMHUYECKOE DPaBHOBECHE); TEOPUHM W 3aKOHBI (Teopus
ANEKTPOJUTHYECKON Juccolmannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHUS] YHEPTUU
IpU XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUU S3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWA, JIC)KAIIUE B OCHOBE TMOHMMAHHUS MPUINHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PaKTOJOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€30ITaCHOM HCTIOJIb30BAHUH BAKHEUIIINX HEOPTaHUIECKUX
BEII[ECTB B OBITY U MIPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIEC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE MOHITHS TPHU
OTMCAaHWH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJAEIBHBIX
HEOPTaHWYCCKUX BEMICCTB (YrapHbId Ta3, YIJIEKUCIBIA Tra3, aMMHaK, ramiéHas
W3BECTh, HETAMEHAS N3BECTh, TUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METaJUTMYECKas, BOJOPOIHAS) B COCTUHCHUSX, THII
KPUCTAJUTMYECKONW PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJTMYECKas ), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUMN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEIICCTB IO HMX COCTaBY K OMNPEACIEHHOMY KIIacCy/TpyIie
COCIMHECHUU (ITPOCTHIC BEIIECTBA — METAUTBl U HEMETAILIbI, OKCHIbI, OCHOBAHHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT MEPUOANIECKOro 3axkoHa [l.
N. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNH;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHucTEMbI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpel XUMHUYECKHX 351eMeHTOB 1. U.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c()OPMHPOBAHHOCTh YMEHHS KIACCU(UUHUPOBATH XMMHYECKUE PEAKLUUU I10
pa3IMYHBIM IpU3HAKaM (YUCIy U COCTaBy pEarupyroliux BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS DPEaKUUW pPa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMi HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIHMH, IOATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peaxkuy OT pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEpU30BaTh XUMUYECKHE IPOLECCHI,
JIekKaAIMe B OCHOBE ITPOMBIIUICHHOTO IOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHaKa, a
TaK)Xe€ CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XMMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaToOpHBIM O0OpYJOBaHHEM, a TaKXkKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHWI IJIAHUPOBAaTh M BBIIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (pa3JI0KEHUE MEePOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIEC peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
teMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHHM C MpPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
IOPEJCTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpUMEHTa B QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
LEJeCO00Pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OIIACHOCTb BO3/CHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX [JOCTYIHBIX METOAAaxX IO3HAHUS BEILECTB U
XUMHUUYECKUX SIBICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

bopmy.






11 KJIACC

KoaunuecTBO yacon DJIeKTPOHHbBIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne n/m P Kontpoabnbie | IlpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaKIIUU 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 MerTanbl
2.2 Hewmeramnis 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX )
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMMS U )KU3HDb 4
Hroro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoan
Hble
padoThI

IMpakTnuec
KHe padoThl

Jlara
H3Y4YeH
usi

DJIEKTPOHHbBIE
uugposbie
o0pa3oBareJib
HbIe pecypchl

XUMHUYECKUN
SJICMEHT.

[Tepuoanueckuii
3aKOH U
[Tepuonuueckas
cucTeMa
XAMHUYECKHUX
9JIEMEHTOB.

3aKOHOMEPHOCT
Y U3MEHEHUs
CBOWCTB
XUMUYECKUX
3JIEMEHTOB M UX
COEAMHEHUH IO
rpynmnam u
MepUoaM.

Crpoenue
BEIIECTBA.

Creneun
OKHUCJICHHUS.

Ilonsarue o
JUCIIEPCHBIX
cUCTEMaX.

Knaccudukanus
¥ HOMEHKJIaTypa
HEOPTaHHYECKUX
COCIUHCHHH.

Knaccudukanms
XUMHYECKUX
peakuuii B
HEOPraHUYEeCKOMU
Y OPTaHUYECKOU
XUMUHU.

CxopocTb
peaxiuu.
O6partumbie




peaKIuu.
XUMHYECKOe
paBHOBeCHE

10

[IpakTnueckas
pabora Ne 1.
«Bnusaue
Pa3IUYHBIX
¢dakTopoB Ha
CKOPOCTb
XUMHUYECKON
peaxKum»

11

Peaknuu
HOHHOT'O
oOMeHa.

12

OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEID
HBIE PEAKIUU.

13

KonTponbhas
pabota 1o
paszneny
«Teopetnueckue
OCHOBBI XUMUI

14

O0mue
¢buznyeckue
CBOICTBa
METaJIJIOB

15

CnaBel
METAJUIOB.

16

XHUMHUYECKHE
CBOMCTBaA
BaKHEHUIITIX
METaJJIOB
(Hatpuii, Kanui,
KaJIbIIHi,
Mar"ui,
AITIOMUHUN) U UX
COeIMHEHUI

17

XuMuveckue
CBOMCTBA XpOMa,
MEIU U UX
COETUHEHUN

18

XuUMHYECKHE




CBOMCTBA IIMHKA,
)Keresa U ux
COETUHEHUN

19

[IpakTnueckas
paborta Ne 2.
"Pemienue
AKCIEPUMEHTAJIb
HBIX 3a/a4 0
TeMe
«MeTtamib»"

20

Hemeramisl, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME
XAMHYECKHUX
anemeHToB J[. U.
MenpeneeBa u
0COOEHHOCTHU
CTpOCHUS
aTOMOB

21

dusnyeckue
CBOMCTBA
HEMETAIJIOB.
Annorponus
HEMETaIJIoB (Ha
npumMepe
KHCIIOpO/1a,
cepsl, hocdopa
U yTIeposa)

22

XuMuueckue
CBOMCTBA
rajoreHoB, Cepbl
H UX
COCJIMHEHU

23

XHUMHUYECKHE
CBOICTBa a30Ta,
dhocdopa u ux
COETUHEHUN

24

XuMuyeckme
CBOMCTBA
yriepoja,
KPEMHHUS U X
COCIMHEHU




25

[Ipumenenue
BayKHEHIITNX
HEMETAJIOB U
HUX COEIUHEHNN

26

O06001enue u
CHCTEMAaTH3aIHA
3HAHUH T10 TEME
«Hemerammsy.

27

[IpakTnueckas
pabora Ne 3.
«Permienue
SKCIEPUMEHTAb
HBIX 3a7a4 I10
TEME
"Hemeramnsr"»

28

KonTponbhas
pabota 1o
TeMaM
«Metams u
«Hemertaiutb»

29

Heoprannuecku
eun
OpraHUYecKue
KHUCJIOTHI. 5

30

AmdorepHble
HEOpPraHNYecKue
U OpraHUyYecKue
COETMHEHUSL.

31

Ponp xumuu B
oOecreyeHnu
JKOJIOTHYECKOM,
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Asropckoii nporpammel H.H. I'apsl « Xumus. Paboune nporpammsl. [IpeamerHast
muaus yuyeOnukoB I'. E. Pymsutuca, @. I'. @enpamana. 10—11 knacern» : mocobue
Juis yuurtenei obmeobpazosar. opranuzanmii / H. H. I'apa. — 2-e u3a., non. — M. :
[Ipocsemenue, 2013.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. IlpumepHO# MporpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus 110 XUMHH (0a30BbIH
ypoBeHb). (Xumus. EcrectBo3znanue. Conepsxanue oopazoBanus: COOpHUK
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB U METOJIMYECKUX MaTepuanoB. — M.: Benrana-
I'pad, 2007.

2. Paboueii nmporpammel o xumuu uist 10-11 kimacca Ha 2025-2026 yueOHbIM ro.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. http://kurokam.ru/load/uchebniki_i_uchebnye posobija/uchebniki/khimija_uchebnik_
neorganicheskaja_khimija_8 klass_rudzitis_g e feldman_f ¢/3-1-0-422

2. http://kurokam.ru/load/uchebniki_i_uchebnye_posobija/uchebniki/khimija_uchebnik_neorgan
icheskaja_khimija_9 klass_rudzitis_g_e_feldman_f_g/3-1-0-4.
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