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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI09Ka. DHEPreTUUECKUEe YPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepronnueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOjaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBS3U (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10Jis BellleCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccounanus. CuibHbIC U ciadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenne HemetaisioB B Ilepuoanmueckor  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEphbI, a30Ta,
dochopa, yrimepoga MU KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHS U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TOHATUNA, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEJIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHl.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJLUTYPIHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IIPenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ady
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XUMUS OTPaKaroT:



cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KAapTUHBI MHPA, POJIM XUMHHM B TO3HAHWM SIBJICHUHN
npupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKUN AJIEMEHT, aToM, M30Tom, Ss-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(koBaJIeHTHas, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TANBI  XUMHWYECKUX  PEAKUHM, PacTBOpP, DJIEKTPOJHUTBL,  HEIJIEKTPOJIUTHI,
IEKTPOJIMTHYECKAsT AUCCOLMALIAsL, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanny, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHWs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUE B OCHOBE IIOHUMAHMA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATUA IPU
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUH OINpPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJUNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIecTBa (aTOMHAas, MOJIEKYJIIpHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

c(OpPMUPOBAHHOCTD YMEHHU YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpenei¢HHOMY KIaccCy/Tpyrine
COEIMHEHU (IPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil CHUCTEMBI
xumuueckux snemeHtoB JI. U. MenneneeBa, ucnonb3ys HOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
10 neprojaM u rpymnmnam llepruoaudeckoil CUCTEMBI XUMHUYECKHUX 371eMeHTOB /1. U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHAYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYILLECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHMS KIACCU(ULIHUPOBATH XMMHYECKUE PEAKLIUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIIMU UAYT J0 KOHUA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHM PACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKklMK OT Pa3aIuvHbIX (AKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle larense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMUYECKHE MPOIECCHI,
JeXKalye B OCHOBE ITPOMBIIUICHHOTO ITOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIUYUCICHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOUICHHWH Ta3oB
IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKeHUEe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIllEeHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUiia  AKOJOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax cHocoObl yMEHBUIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui O0Y4aroUMXCcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBIX W CJA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XUMUYECKUX

hopm






TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pasnen 2. Heoprannueckass Xumus
2.1 Metanst 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

Jdom.3apanue

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(UTYypanus
aTOMOB

[lepuoauueckuii 3aKoH U
[lepuoauueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBSI3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYCCKUX
DJIEMEHTOB U UX COSTMHEHUH
0 TpyMIaM U Mmepuoam.
3HaveHHE MePUOANIECKOTO
3aKOHA M CUCTEMEI
XUMHYECKHX d1eMeHTOB J[.11.
MenieneeBa B pa3BUTHN HAYKH

Crpoenue BenecTna.
XumMmudeckas CBA3b, €€ BUJIbI,
MeXaHU3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U.

ni-2

Ne3
04.09.2025

n3

Ne3

11.09.2025

na
No4

18.09.2025

ns,n7
Ne 2

25.09.2025




Bomopoanas cBs3b.

BanenTtHocTb.
DIIEKTPOOTPULIATELHOCTb.
CreneHb OKUCIICHHUS.
BemecTBa MOJIEKyISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsaTHE 0 IUCTIEPCHBIX
cucrtemax. MIcTuHHEBIE 1
KOJJIOUJHBIE PACTBOPBIL.
MaccoBas g0 BeIIeCTBa B
pactBope

Knaccudukanus u
HOMEHKJIaTypa

HCOPTaHNYCCKUX COGﬂHHeHHﬁ.

T'eHeTnueckas cBsI3b
HEOPraHWYECKUX BELIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukamms Xumuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpTraHUYECKON XUMHUH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALIECHUS] SHEPTUU TIPU
XUMHYECKHUX PEAKIMIX
CKOpOCTh peakinu.
OOpaTtuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

10

[TpaxTiueckast paborta Ne 1.

02.10.2025

09.10.2025

16.10.2025

23.10.2025

06.11.2025
13.11.2025

nsa

16 Ne2

3agaHune
OQHO Ha
YpOKe

12 Ne5

nis3

3agaHue




«BnusiHME pa3IMYHbIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON peaKinm»

11

12

13

DIIEKTPOTUTHYECKAS
nuccounanus. [lonstue o
BOZIOpOAHOM ToKka3aTene (pH)
pactBopa. Peakinu HOHHOTO
obmena. ['maponus
OpPraHUYeCKUX U
HEOPTaHMYECKUX BEIIECCTB

OKHUCIMTEIIHHO-
BOCCTAaHOBHUTEIbHBIC PEAKITHH.
[TonsiTue 006 3IeKTpOIIHU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

KonTposabHas pabora no
pazneny «Teopernyeckue
OCHOBBI XUMHUI»

14

15

MerTamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHUYECKUX 3y1eMeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
dbuznyeckue cBoiicTBa
METaJIOB

CruiaBsl METAJLIOB.

DNEKTPOXUMHUYECKUH psifg
HaNpsHKEHUH METalJIoB

16

XUMHYECKHE CBOMCTBA

20.11.2025

27.11.2025

04.12.2025

11.12.2025

18.12.2025
25.12.2025

AaHo Ha
ypoKke

20
Ne4

nio

3agaHue
OAHO Ha
YpOKe

Mn26

33 Ne2

34,35
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BOKHCHIITNX METAJIIOB
(HaTpUii, KaJINA, KaJIbIIHA,
MarHui, aJlOMAHUAN) U UX
COCIUHEHUN

XUMHYECKUE CBOWCTBA XpoMma,
MEIU U UX COCUHEHUN

18

19

20

21

22

23

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COSTMHEHUH

[TpakTuueckas paborta No 2.
"Pemenue
9KCIIEPUMEHTANBHBIX 33724 0
teme «MeTaub»"

HemeTamibl, X 0JIOKEHUE B
Ilepuonnueckoi cucreme
XUMHYECKHX 31eMeHToB /1. H.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB

dusznueckre CBOMCTBA
HEMETAaJUIOB. AJUIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHCJIOpOJia, cepbl, hocdopa u
yriiepo/ia)

XUMHYEeCKHE CBOMCTBA
rajioreHoB, Cepbl U X
COE€IUHEHMI

XuMH4YecKrne CBOMCTBA a30Ta,
docdopa 1 ux coeqMHEHUIH

24

XUMHYECKHE CBOMCTBA

15.01.2026

22.01.2026

29.01.2026

05.02.2026

12.02.2026

19.02.2026

26.02.2026
05.03.2026

n31

n30,Mn32

3agaHune
OQHO Ha
YpoKe

36 Ne2

n37
Ne 4

38

39




yriiepoia, KpeMHHSI ¥ BiX
COCIMHEHUN

25

26

27

28

29

[Ipumenenne BaxKHEUIINX
HEMETAaJJI0B U UX COCTUHECHUH

O000111eHrEe U cCUCTEMATU3 AL
3HaHUM 1m0 TeMe «HemeTambDy.
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKUU U
TEPMOXUMHYECKHUE PACUETHI

[TpakTuueckas paborta Ne 3.
«Pemenune
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10
teme "Hemeramibr"»

KonTponbnas pabota mo rTemam
«Metaniney n «Hemeramisn)

Heoprannueckue u
OpPraHMYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

30

AMoTepHbIe HEOpraHUYECKHe
Y OPraHUYECKUE COECTUHEHMUS.
I'enernueckas cBsA3b
HEOpPraHUYECKUX U
OpPraHMYECKUX BEILECTB

31

Ponb xumuu B oOecrieueHnn
9KOJOTUYECKOM,
OHEPreTUYECKON U MULIEBOU
0€3011aCHOCTH, Pa3BUTUHU

12.03.2026

19.03.2026

26.03.2026

09.04.2026

16.04.2026

23.04.2026

30.04.2026

M 40

nai1

3agaHune
OQHO Ha
YpOKe

naz2

nal

n43




MEIUIUHBI

[IpencraBnenwus 06 0OmMUX
HAaYYHBIX IpHUHIOHUIIAX

32
MPOMBIIUIEHHOTO MOTYYEHUS
Ba)XKHEUINNX BEIIECCTB

1 Yenosek B MUpE BELIECTB U
MaTepHuajoB

34 XuMUs 1 370pOBbE YEJIOBEKA

07.05.2026

14.05.2026

21.05.2026

M 44

3agaHue
OQHO Ha
YpOKe

3agaHue
OQHO Ha
YpoKe




IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

HPOI'PAMMBI

11 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble mMpeMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pPa30BaTeIbLHOI MPOrpaMMbl CPeIHEro 001Iero
o0pa3oBaHus

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

Brnanenue cucreMoii XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJATAIONINE MOHITUSA (XUMHUYECKUI AIIEMEHT,
aToOM, DJJICKTPOHHAsi 000JOYKa aroMma, §-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYJa, BaJIEHTHOCTb,
QJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHUCJICHHA, XHUMHUUYCCKAd CBA3b, MOJIb, MOJIApHAd Macca, MOJ'ISIpHBIﬁ O6’I)éM,
KpUCTAJNIMYeCKass  peméTka, THMBl XUMHUYECKHX  peakuud  (OKHCITUTEIhHO-BOCCTAHOBUTENBHBIC, JK30- W
SHIOTEPMHUUYECKUE, PEAKIMM HWOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJHUTHI, HEIEKTPOIUTHI, DIEKTPOIUTHIECKAsS
aucconuanursd, OKHCIUTEIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOU PCaKIun, XUMHUYCCKOC paBHOBCCI/IC); TCOpUN U
3aKOHBI (TEOpHUS ANIEKTPOJUTHYECKON maucconuanuu, llepmomnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK XHMHUH, (DAaKTOIOTUYECKHE CBEICHHS O CBOIWMCTBaX, COCTaBe,
MONyYeHUH U Oe30MacHOM HCIMOJNBb30BaHUHM BaXHEUIIIMX HEOPTraHWYECKHX BEIIECTB B OBITY M MPaKTHYECKOU

JCATCIIBHOCTH 4YC€JIOBCKA

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATE XApPAKTCPHLIC NPU3HAKU U B3aUMOCBA3bL H3YUYCHHBIX HOHﬂTHﬁ, NNpUMCHATH
COOTBCTCTBYIOIIHUEC IOHATUA IPU OIHCAHHUU CTPOCHHUA U CBOMCTB HCOPTraHNMYCCKUX BCHICCTB U HX npeBpameHHﬁ;
BEISIBIISITE B3aMMOCBSI3b XHMHUYECKMX 3HAHUH C TOHATHAMH H NpEACTABICHUAMU APYIrUX CCTCCTBCHHOHAYYHBIX

npeaAMeETOB

1.3

Bnanenne oCHOBHBIMH METOJaMU HAay4YHOTI'0O MMO3HAHUA BCIICCTB U XUMHUUYCCKUX SIBIICHUI (Ha6HIO,Z[CHI/IC, HN3MCPCHUC,




1.4

SKCIIEPUMEHT, MOJICTTUPOBAHHE)
ChopmupoBaHHOCTH YMEHHH OMPEENIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUECKUX 2JIEMEHTOB B COSIMHEHUAX
Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBAJICHTHAsl, HOHHAS, METAJUIMYECKasi, BOAOPO/IHAS) B COCTMHEHUSIX,

TUI KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOT'O BELLIECTBA (aTOMHasl, MOJIEKYJIIpHAsl, NOHHAsI, METaJJINYeCKast)

1.5

CdhopmupoBaHHOCTH YMEHHI OMPECIIATh XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHCHUIN

1.6

1.7

1.8

1.9

CdhopMupoBaHHOCTh YMEHHSI KIaCCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUH 10 Pa3IMYHbIM MIPU3HAKAM (YHCITY U COCTaBY
pearupyromunx BemiecTB, TeIoBoMy 3 (eKTy peakiuu, N3MEHEHUIO CTETICHEH OKUCIICHHS JIE€MEHTOB, 0OpAaTHMOCTH
peaKiuu, y4acTHIO KaTaln3aTopa)

ChopmupoBaHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS PEAKIMI pa3IMYHBIX TUIIOB, IOJHBIE W COKpAIIEHHbBIE
ypaBHEHHUS peaKIil HFOHHOTO 0OMEHa, YUYUTHIBAsl YCIOBUS, IIPU KOTOPBIX 3TU PEAKIIUHN UIYT JO KOHIA

C(bOpMI/IpOBaHHOCTB YMCHHﬁ MNpoOBOANTL PpPCaKUIUH, JIIOATBCPKIAAOIINC KauyeCTBEHHBIM COCTaB Ppa3IMYHbIX
HCOPraHUMYCCKUX BCIICCTB, pacCllO3HABATh OIILITHBIM HYTéM HOHBI, NPUCYTCTBYIOIIMEC B BOJHBIX PACTBOpPAX

HCOPTraHNYCCKUX BCIICCTB

CpopMUpPOBAaHHOCTh YMEHUW pACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX DPEAKIUNA TOCPEACTBOM

COCTAaBJICHHUSA 3JICKTPOHHOT'O OajlaHca THX peaKHI/Iﬁ

1.10

CdopmupoBaHHOCTH YMEHUH O0BACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM peakluu OT pa3InyHbIX (aKTOpOB

1.11

CpopMUpOBaHHOCTH YMEHUHN OOBICHITH XapaKTep CMEIICHUSI XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTU OT BHEIIIHETO

BozaeiicTBus (npuniun Jle [larense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTH YMEHHUH pacKkpbiBaTh cMbIC [lepronnueckoro 3akona /.M. MenneneeBa u 1eMOHCTPHPOBATH €T0

CUCTCMATU3UPYIOIIYTO, 06’B}ICHI/ITCJIBHYIO U MPOTHOCTHUYCCKYIO (I)YHKI_II/II/I

2.2

ChopMHUpPOBAaHHOCTP YMEHHM XapaKTEPH30BaTh DJJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKUX JJEeMEHTOB 14
nepuonoB [lepuoandeckoit cucreMbl xumuueckux snemMeHToB J[.M. MeHneneeBa, MCMONb3ys MOHATHS «S-, p-, d-

AJIEKTPOHHBIC OPOUTANHY, «IHEPTETUUECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX
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QJICMCHTOB U HX CO@,Z[I/IHGHI/Iﬁ mo nepuoaaM M rpylinamM HepI/IOHI/IHGCKOﬁ CHCTEMblI XHMMHYCCKHUX 3JICMCHTOB III/I

Menpeneena

CdhopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHUX BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE NEHETHUYECKOM CBS3U MEXAY HEOPraHMYECKHMMU BELIECTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

24

2.5

CpopMUpPOBAaHHOCT, YMEHHMI YCTAaHABIMBATh IPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K
onpeaenéHHOMY Kiaccy (TpyIine) coelnHeHUi (IMPOCThIe BEIIeCTBA — METAJUIbl U HEMETaJUIbl, OKCUbI, OCHOBaHUS,

KHCIIOTBI, aM(OTEpHBIE TUIPOKCUIBI, COITH)

ChopMupOBaHHOCTb YMEHMH HCIHOJIB30BATh XMMUYECKYIO CHUMBOJHMKY JUI COCTaBJI€HHUS (OpMyJ BEIIECTB U
YpaBHEHUH XMMUYECKUX peakiuil, cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEIIbHBIX
HEOpPraHMYECKUX BELIECTB (yrapHbli ra3, yrileKMCIbli ra3, aMMHaK, raiméHasi U3BeCThb, HeraléHas U3BeCTb, TUThEBAs

cojia, MUPUT U JPYTHe)

2.6

2.7

CpopMUpOBaHHOCTh YMEHUHN XapaKTEPU30BaTh (OMUCHIBAThH) OOIME XUMUYECKHUE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTB
pPa3IMYHBIX KJIacCOB, MOJATBEPKAATh CYIIECTBOBAHUE N'€HETUUYECKON CBSI3U MEXYy HEOPraHMUECKHMMH BEIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

CchopMupOBaHHOCTb yMEHHUI IUIAHUPOBaTh M BBINOJIHATH XUMHUYECKHH HKCHEPUMEHT (pa3lio’keHHe IepoKCcHIa
BOJOpOZAA B INPUCYTCTBUU KaTallM3aTopa, ONpPEACIIEHHE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIbHOTO
WHIUKATOpa, BIMSHUE Pa3JIMYHBIX (DAaKTOPOB Ha CKOPOCTb XMMHMUECKOH peakIuH, peaklMM HOHHOTO OOMeEHa,
KaueCTBEHHbIE peakuuu Ha cyiabdaT-, KapOoHaT- M XJOPUI-aHHOHBl, HAa KaTHOH AaMMOHHUS, pEIIeHHe
JKCIIEPUMEHTAIBHBIX 33Ja4 Mo TemaMm «Meramib»y u «Hemertannsl») B COOTBETCTBUM C NPABWIAMU TEXHHUKH
0e30macHOCTH TpU OOpalleHHH C BEIIeCTBAMM M J1a0OpaTOPHBIM OOOPYJIOBAHUEM; MPEACTABIATH PE3YIbTAThI
XUMHYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHUIN COOTBETCTBYIOMIUX peakiuil U GopMyIHpoBaTh BBIBOJBI Ha

OCHOBC 3THX PE3YJIbTATOB

2.8

ChopMHUpOBAaHHOCT, YMEHHH COONIOAATh MpaBWa TIOJB30BAHUSA XHUMHYECKOM TOCyZoi W J1abopaTOpHBIM

O60pyIlOBaHI/ICM, a TAaKXC IMpaBUJIa 06paH_[eHI/I$I C BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKIUAMHU IO BBIIIOJIHCHUIO




2.9

71a00paTOPHBIX XMMUYECKHUX OIBITOB
ChopMupoBaHHOCTb yYMEHHUH XapaKTepHU30BaTh XUMMUYECKHE IPOLECCHI, JIeXKALIUE B OCHOBE IPOMBILIIIEHHOIO
MIOJTyYCHHS CEPHOM KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD MPEICTABICHUH 00 OOLIMX HAYYHBIX MPUHIUIIAX

1 OKOJOTHUYCCKUX Hp06neMax XUMHYCCKOI'0O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

3.2

ChopMupOBaHHOCTh TPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIU
XMMHUU B TMO3HAHUM SIBIEHUH NpUpOAbI, B (HOPMUPOBAHUM MBIIIJIEHUS U KYJIbTYpPbl JIUYHOCTH, €€ (DYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHMs] MPAKTUYECKHX 3aJad U IKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3J0POBBIO U IIPUPOJIHON cpene

ChopMupOBaHHOCTb YMEHHUH KPUTUYECKHM aHAIM3UPOBATh XUMHUECKYI0 HH(POPMALHUIO, MOJYy4YyaeMyl H3 pPa3HbIX

HMCTOYHHUKOB (Cpe/ICTBA MAaCCOBOM KOMMYHHUKAIMH, CETh IHTEpHET U pyrue)

3.3

3.4

ChopMupoBaHHOCTb YMEHHMI COOIIOAATH MPABHUIIA SKOJIOTMUYECKH 1I€€CO00Pa3HOro MOBEACHUS B OBITY U TPYyIOBOH
JEATEIBbHOCTH B LEJISX COXPAHEHHUs CBOETO 30POBbs U OKPYKAIOLICH IPUPOIHON CPEIbI

Oco3HaBaTh ONACHOCTh BO3/JEWCTBUS Ha JKUBBIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, MIOHUMAsi CMBICI MOKA3aTems
[TJK, nosicHATh Ha mpHUMepax CrocoObl YMEHBIICHUS U NMPEAOTBPAIlEHUs] UX BPEIHOTO BO3JEHCTBUS HA OPraHHU3M

YCJIO0BCKa

3.5

CpopMUPOBAaHHOCTh YMEHHI MPOBOAWTH BBIUMCIEHUS C HCIOJIb30BAHWEM MOHSTHSI «MaccoBasi JOJs BEIIECTBA B
pacTBope», OOBEMHBIX OTHOILIEHHH Ta30B MPU XMMHUYECKUX PEAKIMsIX, MAcChl BEIIECTBA WM 00BbEMa TrazoB IO
M3BECTHOMY KOJIMUYECTBY BEIECTBA, MAacce WM O0BEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIMH BEHIECTB, TEIIOBOTO

a¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS SJHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

XUMUYECKUH 3IeMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000I0YKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-IEMEHTHI.
Oco6eHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OpOUTANIAM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpALIUsl aTOMOB

IIepnonnueckuit 3akoH u [lepuoanueckas cucreMa XuMH4YECKUX 31emMeHToB JI.1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTembl
xuMuueckux snemeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB IO TPYIIAM M TEPHOIAM.

3HaueHUE NepUOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

1.4

1.5

1.6

1.7

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAB XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAST M TOJspHAsi, HMOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIETITOPHBIN). BogopoaHast cBsi3b
BanentHoctb. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIEHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. TWUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. lloHsTHE O AMCHEepCHBIX
cucreMax. VICTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Js BEIECTBA B
pacTBope

Knaccugukanus Heopraunyeckux coeinHeHnit. HoMmeHknatypa HeopraHuueckux
BEILIECTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHWYECKOM XMMHH. 3aKOH COXPAHEHHSI MAacChl BELIECTB,

3aKOH COXpaHCHUA U MPEBPALICHUA SOHCPTUH ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.10

1.11

DnexTponuTryueckas aucconuaius. CuiabHbIe W cladbie 2iekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIasA, HEUTpalibHAas, IIeJIouHast. Peakiium noHHOTro

oOMeHa

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu




Heoprannueckas xumus

2.1

2.2

Hemerannsl. [lonoxenne HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAUIOB (Ha IIpUMeEpe KUCIOpOa, CEpBI,
dbocdopa u yriepoaa)

XUMHUYECKHE CBONCTBA BaXHEHWIIMX HEMETAIJIOB (TalOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHeHue

Ba)KHEHIIINX HEMETAJIOB U UX COG,Z[I/IHGHI/Iﬁ
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Meramnbl. Ilonoxenune merawioB B Ilepuoandeckoil cucTeEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. O0uue ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPSHKEHUH METaIlIoB
XHWMHYECKHUE CBOHCTBA BAKHCHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, >KeJie30, MeIb) U WX coeauHeHui. OOmme

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/IC MCTAJ1JIOB B 6LITy U TCXHHUKC

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3IUNIHBIM

KJj1acCaM

XUMHUS U )KU3HD

3.1

3.2

33

Ponp xumMum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUIIEBOMN
6C3OHaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAYYHBIX MCETOAaX IMO3HAHUS

BEUICCTB U XUMHUYCCKUX peaxunﬁ

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEUIIMX BemecTB. YenoBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHOHHBIE MaTE€pUalbl, KPAcKH, CTEKIIO,
KEpaMuKa, MaTepualibl JUIsl DJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U
MUHEpaJbHbIE yA00peHus

XuMHsT W 3J0pOBBE YEJIOBEKA: IMpaBWIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MUCIIOIB30BAHHUS MPENapaToB OBITOBOM XUMHH

B TIOBCETHEBHOM JKU3HU



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YyeOuuk a1 001meoopa3oBaTebHBIX opranu3anuii. Xumus 11 kimacc. ba3zoBsrit
YPOBEHb.

Mockaa. [Tpceenienue.2023

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

MeToAuYecKue nHTepakTuBHble Kelickl (https://edsoo.ru/metodicheskie kejsy/).
. * Xumusl. 8 kiacc. TornuBo. 3arps3HeHre BO3yXa, CIIOCOObI €ro
MPEIOTBPAIICHUS.

. * Xumus. 9 kitacc. XuUMUYECKOE 3arpsi3HeHre aTMOCc(hepbl, IPUPOTHBIX BOJI
Y TIOYBBHI.

. * Xumus. 11 ximace. Karanus u katam3aTopsl.
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