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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOimero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJNOKeHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL 00yJarONIUXCsl CpeICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBanue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpETHET0 OO0IIero o0pa3oBaHUsl Cpe/CTBAaMU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0MX weaed W MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITHUM, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUW Ha  ONpPEIeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BemecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOMN CBSA3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX TO3UIIHM,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHWs JOomoJiHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JIeATEIIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHMIO YBAXXEHUS K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICINBATh HH(POPMAIUIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OO0YYaIOMIMXCS MUPOBO33PEHUYECKOW OCHOBBI JUIsl TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMU UM TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOy4Jaromuxcsi MPUHATHIE TPOTrpaMMON MO XUMHUU TMOAXOAbl K OINPEeICHUI0
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHpOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITA TPAKTUYECKON
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

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

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHasi XapaKTepUCTUKA LIEJIed U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEpKaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOTO IOJIYYECHHS 3HAHUU M NPUMEHEHUS UX B PEaNbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

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

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpolJeM, MOoUcKa, aHainu3a U 00padoTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
PalMOHAIBHOTO MPUPOIONOIb30BaHMS, TOTIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I8 NPUHITUS TPAMOTHBIX pEIICHUNA B
CUTYaLHUsIX, CBA3aHHBIX C XUMUYECKUMH SIBIICHUSMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM Y4YEOHBIM
IIPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

B cootBeTcTBUU ¢ TOA0BBIM KaneHaapHbIM rpadpukomM MBOY B-I'COILI Nel2
Ha 2026-2027 y4.roj, HaJW4YUEeM BBIXOAHBIX W MPa3AHUYHBIX JHEH, TaHHBIX
rocynapctBoM B 2026-2027 yu.ron u pacnucanueM yueOHbIx 3aHsaTiii MBOY b-
['COLL Nel12 B ycnoBusiX MSATHAHEBHOW paboyell Helelu mporpaMmma o XMMUHU B
11 xnacce OyzaeT peann3oBaHa B 00beMe 32 4acoB.



COAEPXKXAHUE OBYUEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpaIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpPUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U TEepUuoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbx cucreMax. VICTUHHBIE U KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas aucconuanus. CuibHbIe U ciiadblie dekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmmudeckux 3neMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEUIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO WHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHUCJI0poaa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAaKHEHUIIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B lleprpoanyeckor CHUCTEME XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BaXKHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

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

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», 0Opa3ll0B HEMETAIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a7a4, HaONIOJeHHEe M OIMCAHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa M 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B 0OecrieueHUH SKOJOTUYECKON, IHEPTETUYSCKON U THUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIIBHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MACHOTO WCIIONB30BAHUS TPEIApaTOB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHUM oOOlmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TaKk W TOHSATUM, SBJISIIOLIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O L[IUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

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

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

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpernaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XUMHs» Ha YPOBHE CpPEIHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TNPAKTUYECKON JAESTENbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

NPEACTABICHUS] O COLMAIBHBIX HOPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEJOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

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



MHTEpeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3iIndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

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

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

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

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

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

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

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

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



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHbIX (AKTOB W HUMEIONIMXCS JAHHBIX C IEJBI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NeWCTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YpaBHEHHUE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/4ad, MPUMEHEHUIO pa3InyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



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

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

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

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHHS MO3UIUI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

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

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

11 KJIACC

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



cOPMHPOBAHHOCTh  TMPEJCTABICHUN: O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHHM
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBSA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOAOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, JJIEKTPOJUTHI,  HEAIEKTPOIUTHI,
NIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUsl MacChl BEILECTB, 3aKOH COXPAHEHUsS U MPEBPAILECHUS YHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMUHU,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHUW HCHOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJAEITBHBIX
HEOPraHWUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETaIlEHasl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCIUHCHUM,

c(OpPMUPOBAHHOCTD YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBy K OINpeAeEHHOMY KIaccy/Tpyrie
COEIMHEHU (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJLJIbI, OKCU/IbI, OCHOBaHMUS,
KHUCIIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJH);



c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CHCTEMATHU3UPYIONTYI0, OOBSICHUTEIHLHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTammy, «IHEPreTUYECKHE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

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

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMUYECKHE PEAKIHUU IO
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIM MOHHOTO OOMEHA, YUUThIBAS
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIIIE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

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

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIe)KalMEe B OCHOBE MPOMBIIUIEHHOIO ITOJIYyYE€HUsI CEPHOM KHCIIOTHI, aMMHAKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU



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

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHIECKOM
NOCYJI0OM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMOJHATh XUMHUYECKHUN
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENIEIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluuu Ha cyibdar-, kapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metaiub» U «HeMmeTtaisb») B COOTBETCTBHM C MMPAaBUIAMU TEXHHKHU
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTb BO3/CHCTBUS HA )KMBBIE OPIaHU3MbI ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIJACC

Ne i/

HaumenoBanue pa3xejioB 1 TEM

KoaudecTBO 9acoB

KonTpoibu

DJIeKTpOHHbIe (LM (pPOBHIe)

NnporpaMmmsl Bcero IIpakTuyeckue o0pa3oBaTesibHbIE PeCypChl
ble padoThI
padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonyeckuii 3aKoH U https://content.edsoo.ru/lab/subj
1.1 [Tepuoanyeckas cuCTeMa XUMUYCCKUX 3 ect/4/
anemenToB 1. 1. Menaeneena
Crpoenue BemecTBa. MHOrooOpasue https://content.edsoo.ru/lab/subj
1.2 4
BEIIECTB ect/4/
https://content.edsoo.ru/lab/subj
1.3 XHUMHYECKUE PEaKIIUN 6 1 1 ect/4/
Hroro mo pazmeny 13
Pa3nes 2. Heoprannyeckasi XuMust
https://content.edsoo.ru/lab/subj
2.1 Merabt 6 1 ect/a/
https://content.edsoo.ru/lab/subj
2.2 Hewmeramisr 9 1 1 ect/a/
CBs13b HEOPraHUYECKUX U OPraHNYECKUX https://content.edsoo.ru/lab/subj
2.3 2
BEIISCTB ect/4/
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
https://content.edsoo.ru/lab/subj
3.1 XuMus ¥ 5KU3Hb 4 ect/4/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

HOYPOYHOE IINTAHUPOBAHHUE

11 KIJACC

Ne

wn Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

DneKTpoHHAas KOH(pUTYypanus
aTOMOB

XUMAYECKUAHN DJIEMEHT. ATOM.

https://content.edsoo.ru/lab/subject/4/

07.09.2026

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

MenneneeBa, nxX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

XUMHUYECKUX 3jieMeHToB J[. 1.

https://content.edsoo.ru/lab/subject/4/

14.09.2026

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUECKUX
DJIEMEHTOB U UX COSTMHECHUH
0 TPYIIIaM | IEepUoam.
3HaveHHEe MePUOANIECKOTO
3aKOHA M CUCTEMEI
XUMHYECKUX deMeHTOB J[. 1.
MenieneeBa B pa3BUTHH
HayKH

CrpoeHnue BemecTna.
XyMU4YecKas CBA3b, €€ BUJIBI,
MeXaHU3MbI 00pa30BaHUs
KOBAJIGHTHOM CBS3H.
Bonopoanas cBsi3b

https://content.edsoo.ru/lab/subject/4/

21.09.2026

https://content.edsoo.ru/lab/subject/4/

28.09.2026



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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BaneHTHOCTD.
DJIEKTPOOTPULIATETBLHOCTb.
CrerneHb OKHCIICHHS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IUCTIEPCHBIX
cucremax. MctunHble u
KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa

HCOPIraHUYCCKUX COG,Z[I/IHCHI/II‘/'I.

I'eneTnueckas cBA3b
HCOPTaHNYCCKUX BCIICCTB,
PAa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MAcChl BELIECTB;
3aKOH COXPaHEHHUS 1
MIPEBPAICHHS DHEPTUU TIPU
XUMUYECKHUX PEaKIUIX
CxopocTb peakuu.
OOpaTuMble peakIuu.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 1.
«BnusHue paznu4yHbIX
($akTOpOB HA CKOPOCTH

05.10.2026

12.10.2026

19.10.2026

09.11.2026

16.11.2026

23.11.2026

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

XAMHYECKON PEAKIIUN»

11

DNEKTPOIUTHYECKAS
nuccounanusd. [lonstue o
BOJIOpOIHOM Moka3atene (PH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['mapoinus
OpPTaHUYECKUX H
HEOPraHMYECKUX BEIIECTB

30.11.2026

https://content.edsoo.ru/lab/subject/4/

12

OKHCIUTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIINH.
[TonsiTHE 00 MEKTpOIH3E
pacIIaBoB U paCTBOPOB COJICH

07.12.2026

https://content.edsoo.ru/lab/subject/4/

13

14

KonTtponpsHast pabora o
pazneny «TeopeTnueckue
OCHOBBI XUMHHN»

MerTansl, uX MOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHUX 3jiemMeHToB J[. 1.
MenneneeBa u 0COOEHHOCTH
cTpoeHust atoMoB. O01IIe
bu3nIecKue CBOMCTBA
METAJIJIOB

14.12.2026

21.12.2026

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

15

16

CriaBbl METaIIIOB.
DNEKTPOXUMHUYECKUH Psijl
HaIpsKEHUH METaJNIOB

XUMHYEeCKHE CBOMCTBA
Ba)KHEHUIITNX METAIJIOB
(HaTpWMii, KN, KaJIbITHH,
MarHui, aJIOMAHAN) U UX

28.12.2026

11.01.2027

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

COEIUHEHUI

17

18

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COEIUHEHUN

XHUMHYecKre CBOMCTBA ITUHKA,
J)KeJie3a U UX COEeIUHEHUNA

18.01.2027

25.01.2027

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

19

[IpakTuueckas padora Ne 2.
"Pemenue
AKCTIICPUMEHTAIBHBIX 33724 110
TeMe «MeTab»"

01.02.2027

https://content.edsoo.ru/lab/subject/4/

20

Hewmeranibl, ux nmosioxxeHue B
[Iepnonnueckoii cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MeHnneneeBa 1 0COOEHHOCTH
CTPOEHHUSI aTOMOB

08.02.2027

https://content.edsoo.ru/lab/subject/4/

21

du3nyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCTIOopoJia, cepsl, hocdopa u
yriepoja)

15.02.2027

https://content.edsoo.ru/lab/subject/4/

22

XUMHYECKHE CBOUCTBA
raJIOT€HOB, CEPhI M HX
COeTMHEHNN

20.02.2027

https://content.edsoo.ru/lab/subject/4/

23

24

XuMHUYecKrue CBOMCTBA a30Ta,
dbocdopa 1 UX COEeTUHCHHI
XUMHYECKHE CBOMCTBA
yIJIEpOaa, KPEMHUS U UX
COE€IUHEHMI

01.03.2027

15.03.2027

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

25

[IprMmeHeHre BaKHEUIINX

https://content.edsoo.ru/lab/subject/4/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

HEMETAJJIOB U UX COENMHEHUN

22.03.2027

26

27

28

29

30

31

KoHnTtposbHas padoTa mo
TeMaMm «MeTajuibl» U
«HemeTtayuien»y

[TpakTnueckas padota Ne 3.
«Pemenune
9KCIIEPUMEHTAIBHBIX 337a4 IO
teme "Hemerasibr"»

O06o061IEHNE U
cHcTeMaTu3amys 3HaHuH 110
TeMe «HemeTamiby.
Brluucnenus no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHUYECKHE PACUETHI

HeopFaHI/I‘-IeCKI/IC u
OpTaHU4YC€CKUC KHUCJIOTHI.
HeopFaHI/I‘-IeCKI/IC u
OpTraHN4YCCKUC OCHOBAHUA

AmodorepHble
HEOPTraHUYECKUE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnueckas CBsI3b
HEOPTaHWYECKUX U
OpPTraHWYECKUX BEIIECTB

Poinb xumuu B o0OecrieueHHN
3KOJIOTHYECKOMH,
SHEPreTUYECKOM U MUILIEBOM
0e30MacHOCTH, pa3BUTHHU
METUITMHBI

05.04.2027

12.04.2027

12.04.2027

19.04.2027

26.04.2027

26.04.2027

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

[IpencraBnenwus 06 0OmMUX
HAYYHBIX [TPUHIIHITIAX

https://content.edsoo.ru/lab/subject/4/

32 MIPOMBIIIUICHHOTO MOJTyYeHHUS 1 17.05.2027
BAKHEUILINX BELIECTB
33 Yenosek B MUpE BELIECTB U 1 https://content.edsoo.ru/lab/subject/4/
MaTepUajoB 24.05.2027
34 XHMH 1 310pOBbE HelOBEKa 1 https://content.edsoo.ru/lab/subject/4/
26.05.2027
OBIIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1

11

1.2

1.3

1.4

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TCOPCTI/I‘ICCKI/IG OCHOBBI XUMHNH

Brnagenne cuctemMoil XMMUYECKMX 3HAHWW, KOTOpas BKIJIFOYAET:
OCHOBOTOJIATAlONIME  TMOHATHS  (XMMHUYECKUH  DJIIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIN
00BEM, KpUCTALTMYECKAass pemérka, THUIbl XUMHUYECKUX peaKuui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peakiuu HOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALUs, OKUCIUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOIOTHUECKUE CBEIEHHUS O CBOWCTBAX,
CcOoCTaBe, TOJYYEHHH U OE30MacHOM UCIHOJIB30BAaHUU Ba)KHEHIIIMX
HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTH

YCJIOBCKa

C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBISABIIATE XapPAKTCPHBIC IIPU3HAKH U
B3aUMOCBA3b HU3YYCHHBIX HOHHTHfI, IMPUMCHATH COOTBCTCTBYIOIIUC
IOHATHUA TIPU OIMMCAHUHU CTPOCHHUA U CBOICTB HCOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHMﬁ; BBIABJIATH B3aUMOCBA3b XHMHYCCKHX
3HAHUM C IIOHATHUAMU u MpEACTaBICHUAMU APpyrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

Branenne OCHOBHBIMH METOJlaMU HAy4YHOTO TIO3HAHUS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmIOJaeHWe, W3MEpEeHHue, JKCIEPHUMEHT,
MOJICIMPOBAHNE)

CpopMHUpPOBAaHHOCT, YMEHHUH OMNpENENsITh BaJCHTHOCTh M CTENCHBb
OKHUCJICHUA XHUMHYCCKUX DIICEMCHTOB B COCIUHCHUAX pa3anH0ro

COoCTaBa, BUJ XUMHYECKOH CBA3U (KOBaJ'IeHTHaﬂ, HWOHHAasd,




MeTaJUIM4ecKasi, BOJIOPOJIHASA) B COCIUHEHUSX, TUIl KPUCTAIUIMYECKON
PEIIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAasi, MOJIEKYJsipHAsi, MOHHAs,

MeTaJUTHYeCcKas )

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOJIHBIX

pacTBOpax HCOPraHU4CCKUX CO@,Z[I/IHCHI/Iﬁ

1.6

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(PHUIIMPOBATH  XMUMHUYECCKHE
pEaKIyy M0 Pa3IMYHBIM NMpPU3HAKaM (YUCITY M COCTAaBY PearupyroUIix
BEIIECTB, TeIIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKUCJICHHUS  D3JIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

1.9

1.10

1.11

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH ypaBHEHUS  PEaKIUi
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pPEaKUUN
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CpopMHUpOBaHHOCTF YMEHUM MPOBOJUTH PEAKIIMHU, MOITBEPKIAAOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

PacTBOpAX HCOPTaHUYICCKHUX BCIICCTB

ChopmupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHHS

3JIEKTPOHHOTO OajaHca 3THX peaKIid

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUy OT Pa3InuHbIX (PaKTOpOB

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(mpunnun Jle Hlatense)

O6u1a51 N HCOPraHNYCCKasA XUMHA

2.1

CpopMHUpOBaHHOCTF YMEHHI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKO0Ha JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CHUCTEMATHU3HUPYIOIIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CpopMHUpOBAaHHOCTH YMEHHUM XapaKTePU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucreMbl xumudeckux osnemeHtoB JI.M. MenneneeBa, ucnosb3ys
NOHSATHA «S-, P-, O-2JE€KTpOHHBIE OpOWTAN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB

XUMHUYECKUX JJIEMCEHTOB U HX COG)II/IHGHI/Iﬁ o nepuoaaM M rpymiam




[Tepuoanueckoit cucremsl xumMuueckux 3ueMeHToB .M. Menaeneesa

2.3

2.4

CpopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
IMOATBCPIKIAATh CYHICCTBOBAHUC reHEeTUIECKOU CBsA3U MCKIAY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAIJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 UX COCTAaBY K ONPEACIEHHOMY Kiaccy
(rpymnme) coenMHEHUH (IMPOCTHIE BELIECTBA — METAJUIBI U HEMETAJLIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHUN HCIOIB30BATh XUMUYECKYIO CHUMBOJIHKY
UL cocTaBlieHHsT (OpPMYJ BEIIECTB M ypPaBHCHHH XUMHUYECKUX
peakuuii, cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHWs OTHCIBHBIX HEOPraHWYECKUX BemecTB (yrapHelid ras,
YIJICKUCIBIA Ta3, aMMHaK, TaméHas W3BECTh, HETalI¢Has W3BECTbh,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYCCKOM  CBS3M  MEXKAY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

2.9

ChopMupOBaHHOCTh YMEHUH TJIAHUPOBATH M BBITIOIHATH XUMUYECKUH
SKCHEPUMEHT (pa3joKeHue IEepoKCHAa BOJAOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, ONpEAEIeHUE CPeAbl PACTBOPOB BEILECTB C IMOMOUIBIO
YHHBEPCATFHOTO HMHIMKATOPa, BIUSHHE pa3IHMYHBIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMM, peaklIud HOHHOIOo OOMeHa,
KaueCTBEHHbBIE PEaKIUU Ha CyiIb(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHs, pelIeHHE SKCIEePUMEHTANbHBIX 3a/ad M0 TeMaMm
«Metamibl» u «HemeTarmib») B COOTBETCTBUH C TMPABMIIAMHU TEXHUKH
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a0O0paTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaTh XUMHUYECKOTO
9KCHepUMEeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TOJB30BAHUS
XUMUYECKON TOCY0M M JIabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
IpaBuiIa oOpalleHus ¢ BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIMAMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

C(I)OpMI/IpOBaHHOCTL yMeHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC




3.1

IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHUCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEJICTABICHUHA 00
Oo0ImMX HayyHbIX [PUHLUUIAX M  HSKOJOTHMYECKUX  Ipobdiemax

XUMHUYECKOT0 IPOU3BOJICTBA

Xumusd U xku3Hb. Pacu€Tsl

ChopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTeCTBEHHOHAYyYHOW KapTUHBI MHpaA, pPOJIM XUMUU B [O3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHHS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3a/lad H IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIMH, ceTb IHTEpHET U ApyrHe)

3.3

ChopmupoBaHHOCTE YMEHHH COOJIOJIATh TIpaBHJA 3KOJOTHYCCKHU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM NESTENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLICH NPUPOIHOU

cpebl

3.4

3.5

Oco3HaBaTh  OMACHOCTh BO3JCHUCTBHS HAa KUBBIE OPTraHU3MBI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, noscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIlEHUs UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

CdopmupoBaHHOCTH YMEHHH MPOBOANTH BBIUMCIICHUS c
WCIONIb30BaHUEM TMOHSITHUS «MaccoBasi JIONi1 BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XHMUYECKUX PEAKIHUAX, MAacChl
BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B pPEaKIMHU BEIIECTB,
TEII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAHCHHA SHEPTIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

XUMUYECKUH 37eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHA 000JIOYKA.
DHepreTUYeCKUe ypOBHH, NMOJYPOBHU. ATOMHbBIE opOuTany, S-, P-, d-3JIeMEeHTHI.
OcoOeHHOCTH pacmpeieNieHusl JIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX 31aeMeHToB J[.1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTembl
xumuueckux aneMeHToB .M. Menzaeneesa ¢ COBpEMEHHONM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHMUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEHIECTB IO TPYNIaM M TEPHOAAM.

3HaueHUE NepUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

14

1.5

1.6

1.7

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHUYECKOW  CBSI3H
(koBasieHTHAsT HEMOJISIPHAsT W TOJSIpHAsi, HWOHHAs, MeTandeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTHOCTB. DneKTpooTpULaTENbHOCTh. CTENEHh OKUCIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THNA KpUCTALIMYECKOM pem€rku. IloHsaTtne o aucnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBasi J0Jsl BEIECTBA B
pacTBope

Knaccugukanus HeopraHnyeckux coenHeHnit. Homenknarypa HeopraHuueckux
BEILIECTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,

3aKOH COXpPaHCHUA U MMPEBPAIICHUA SHEPTHUHU ITPU XUMHUYCCKUX PCAKIIHAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PAaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOSIHUE XUMHUYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense




1.10

Onexkrponutnyeckas aucconuanus. CuibHbIe M cialbie 3MeKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpaibHAas, IiesIouHast. Peakiiuym noHHOTro

oOMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu

2.1

Heopranuueckast xumust

Hemeramnsl. Ilonoxxkenne HemetamwioB B [lepuonnueckoit cucteMe XMMUYECKUX
anemenToB JI.M. MenzaeneeBa 1 OCOOGHHOCTH CTPOCHHS aTOMOB. Du3MUECKHE
CBOMCTBa HEMETAJJIOB. AJUIOTPOIUS HEMETAILIOB (HA IPUMEpPE KUCIOPOAa, CEPHI,

docdopa u yrneponaa)

2.2

2.3

XUMHUYECKHUE CBOWCTBA Ba)XXHEHIIUX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIIUX  KHUCIIOT, BOJOPOJHBIX coeauHeHuit). IlpumeHenue

Ba)KHEHIIINX HEMETAJUIOB U UX COCI[I/IHGHI/Iﬁ

Meramnbl. Ilonoxxenne metammoB B I[lepuoguueckolt cucteMe XHMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMOB MeTaiuioB. O6uye gpusnueckue cBoiicTBa MeTaJuIoB. CIIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB

2.4

2.5

3.1

XUMUYECKHE CBOWCTBA BAaXXKHEHIIMX METAUIOB (HATpUM, Kajauil, KaJbLUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelIe30, MeIb) U UX coeauHeHui. OOmme

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6I>ITy H TCXHHUKC
I'eneTnyeckas cBS3b HCOPraHMYCCKUX BCIUICCTB, IIPUHAAJICIKAIIUX K Pa3JIMYHBIM
KJj1accaM

XUMHUS U KU3Hb

Ponp xumMum B oOecrieueHHH 3KOJ'I01"I/I‘-ICCKOI7I, 3HepFeTquCKOﬁ 151 HPIH.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. Iloustue o HAayY4YHBIX ME€TOJaX IMO3HAHUSA

BEIIECTB U XUMUYECKHX PEAKIUI

3.2

[IpencraBiaenuss 06 OOMMX HAYYHBIX MPUHIUNAX HPOMBIIUIEHHOTO MOJYYEHUS
BAKHEUIINX BEIIECTB. YElOBEK B MHUpE BEIIECTB U MAaTE€pUalOB: BAXKHEUILNE
CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTepuaibl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHalIbl Ui JJIEKTPOHMKH, HAHOMATEPHUAIIbl, OPTaHMYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XUMHST W 3]I0pOBhE UETOBEKA: TIPAaBWJIA WCIOJb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHHUS MPENapaToB OBITOBON XUMHH

B IIOBCEIHEBHOM KU3HU
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