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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXKeHu «Crtparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

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

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX wefned W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXKIAy HOBbIMH (PaKTaMM M  TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OOy4YaronMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHGOpMAIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp’KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUYECKHUX 3aj1ad.

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

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY TPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
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, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHUS, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
a5eMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB IO OpOUTAIAIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnonnuecknii 3akoH U Ilepruoanyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenpeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMuueckux asnemMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKAass CBsI3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJSpHAas W MOJSpHAsl, WOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBII U  JOHOPHO-
akuenTopHblil). Bopoponnas cBs3p. BaneHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenp okucieHus. MIoHbI: KATHOHBI U aHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[lonatie 0 aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIIMX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHs MAcChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NTPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT Pa3inuuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYECKOe paBHOBecue. @PakKTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponutsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCJIas, HEUTpaJIbHAs, [EI0YHAs.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUNA:
nemoHctpauus Tadmun «Ilepuoauueckas cuctema XuMuueckux snemeHTos . .
MenneneeBay, U3ydeHHE MOJENEH KPUCTAIUIMUECKHUX PEIIETOK, HaONIOJEHUE U
OTKCaHUE JEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3joXKeHUe NepOKCHIa



BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONpeeIEHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, PEaKIWH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XUMHYECKON pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYE€Thl C HUCIOJIH30BAHUEM IMOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha TMpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) U HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HAPSHKEHUN METAJIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHUS BEIIECTB U MX IMPEBpaIlCHUI:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0OpPa3lOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecriedeHUH SKOJOTUYECKOM, IHEPTETUYECKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MeAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaennss 00 OOMMX HAay4YHBIX MPUHLHUINAX MPOMBIIIJICHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuasbl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yA0OpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCKOW XUMUM B 11 Kjacce OCylIeCTBISIETCA YEPE3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SIBISIOMIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KJIacCU(pUKALMS, T[EPUOAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIMYMUHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- HU
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

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

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIHILEBAs
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IMIPenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEPHAIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TOpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

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

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaromuxcsl Mo peaanu3aiuu OpPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

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

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TMIOJIE3HON, TBOPYECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudyHOro poja, B TOM
YHUCIIe HA OCHOBE MMPUMEHEHUS IPEMETHBIX 3HAHUH 110 XUMUU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun M peanm3ari COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO0OPA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHOW CPELIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
OPUPOIHON cpesie, YMEHHs] TPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBJICHHOCTH U BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBHUI
YCIEUIHOTO TpyAda U DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKJIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JieM B peaTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax MpodeccHOHATBLHON
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) O0IeHayYHbIC MOHSATHUS, OTPaXKaIOUUe
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbIH (pakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHOCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX ACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaThH
00001IeHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHanuM3upoBaTh WH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYHBOCTB;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHbIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIONIb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTb  HJ€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3ysIbTaTOB I03HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOU PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajlu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBOJbI
o pe3yibTaTaM HPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJACOBAHHUS MO3ULIMN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
JEeATEIbHOCTh, Onpeneisis €€ Leaud M 3aJaud, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJU XHMHUH B TO3HAHWM SIBJICHUMN
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHWH, KOTOpasi  BKJIKOYAET:
OCHOBOIIOJIAraloNUe MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBSI3b
(KoBajIeHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTATUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,



AIEKTPOJIMTUYECKAST AUCCOLMALNASI, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUry, XUMUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUS
INEKTPOJUTUYECKON Jucconmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCTIOJIb30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIC MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyd  BEHIECTB M  YPaBHCHHM XMMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbpie Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, UPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJNINYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa [,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHWY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'E€HETHYECKON CBSI3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TIOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETECHEW OKHCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT /10 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIHMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHM  PACKpbhIBaTh CYLIIHOCTb  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKlMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latensbe);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOrO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYAOBAaHMEM, a TakKe MpaBWia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJEeNeHNe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peaKIluw,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCICPUMEHTAIBHBIX 3a7ad TI0
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu



ypaBHEHUN COOTBETCTBYIONIUX peaKIuii W (OPMYIUPOBATH BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
1eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOH JEATENHHOCTH B IEISIX
COXpaHEHHUs] CBOETO 3/I0POBBbSI U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens I[IJIK, mosicHAT, Ha mHpuMepax CHocoObl YMEHBIICHUS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsT 0OYJaronuXcsl ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIIENBIX U CITA00BUIAIINX O0YUAIOIINXCS: YMEHUE UCTIOJIb30BaTh pebedHo-
TOYCYHYIO CUCTeMy 00o03HaueHui JI. bpaiiis 115 3anucu XuMA4ecKuX



TemaTnueckoe njanupoBanue mo xumuu 11 kiaace Ha 2023-2024 ron

Ne HaumeHnoBanue pazaenos Kon-Bo | IIpaktuueckue KoHnTponbubie
4acoB | paboTHI paboThI
1 Bakneiine TeopeTnaeckre MOHATHS U 3aKOHBI 4 gaca -~ —
2 CTpoeHne BEeIeCTBa. 4 gaca -- --
3 XUMHIUECKUE PeaKIuu 3 gaca -- --
4 PactBops! 5 [p/paborta 1 -
yacoB | IIpuroroBienue
pacTBOpPOB €
3a1aHHOM MOJISIPHOM
KOHIIEHTpauuei
5 DIEeKTPOXUMHUUECKHE PEaKIUU. 4 qaca -- KonTponbHast
pabota 1
«Teopernueckue
OCHOBBI XUMHI)
6 Meraisl 6 [Ip/padora 2 --
4acoB Pewenue
9KCTIEPUMEHTAIBHBIX
3aj1a4 1o TeMe
« MeTasly.
7 Hewmerammst 5 [p/pabota 3 K/pabora 2
yacoB | Pemienue «Heopraandeckas
9KCTIEPUMEHTAIBHBIX | XHUMUS».
3aj1a4 1o TeMe
«Hemeramnsy.
8 XuMUs 1 )KU3Hb 3 yaca -- --
Bcero 34 qac. IIp/padot 3 K /pabot 2




KanenaapHo- TemaTuyeckoe H NoypoyHoe NJIAHMPOBAHME 10 XUMUH

Ha 2023 -2024 yuyeOnbl1ii roa, 11 kiacc, 34 yaca Pynzuruc I'.E.

Ne HanmenoBanue paznena, TeMbl ypoka Jom. Harta O6opynoBanne Touku pocta
3aJlaHue
Paznen |1 Baxneiimme TeopeTHuecKre MOHATHS U 3aKOHBI (4 yaca)
1 ATtoM. XUMHUYIECKHI DIICMEHT. §1,2
W3oTonsl. 3aK0OH COXpaHEHHsI MacChl U
SHEPI'UU B XUMHHU.
2 Ilepuoanueckuii 3aKoH. §3
Pacnpenesnenue 31eKTpoHOB B aTOMax
3JIEMEHTOB MAJIbIX IEPHO/IOB
3 ITonoxenue B Ilepuogudeckoit §4,5
CUCTEME BOJIOPO/A, JIAHTAHOUOB,
AKTUHOMIIOB U MCKYCCTBEHHO
MOJTyYEHHBIX 3JIEMEHTOB
4 BaneHTHOCTb 1 BaJICHTHBIC §6
BO3MOXXHOCTH aTOMOB
Paznen 2 Ctpoenne BemectBa (4 daca)
5 OCHOBHBIE BUIBI XUMUYECKOU CBSI3U. §7 JaTamk
HonHas u xoBaJleHTHasI CBA3b 3EKTPOIPOBOTHOCTH.
TEMIIEPATyphl
6 Mertannuueckas cBsizb. Bogopoanas §8 Hatuux
CBS3b 3JEKTPONPOBOTHOCTH,
TEeMIEPaTyphl
7 IIpocTpaHCTBEHHOE CTPOEHUE §9
MOJIEKYII
8 CTpoeHue KpUCTaJLIOB. §10,11
Kpucrannmueckue pemerky.
ITpuunHBl MHOr00Opa3usi BELECTB.
Paznen 3 Xummueckue peakiuu (3 yac)
9 Knaccudukanus XuMHUIeCKIX §12
peaxkuui
10 | CxopocTh XUMHYECKOH peaKLuy. §13,§14 [pubop s wTROCTpaIH
Karanu3 3aBHCHMOCTH
CKOPOCTHXMMHYECKOWPEAKIMIO
TYCJOBUM
11 | XuMudeckoe paBHOBECHE U YCIOBHS §15
€ro CMeleHUs
Paznen 4 PactBoper (5 wacos)
12 | JlucriepcHbIE CUCTEMBI §16 Hatuuk ontudeckon
TUIOTHOCTH
13 | CnocoOsl BeIpaxeHust KOHLeHTpauun | §17
pacTBOpOB
14 | IlpakTu4yeckas padora 1 §18
IIpuroTtoBnenue pacTBOpOB C
3a1aHHON MOJIIPHOM KOHIIEHTpauuen
15 | DueKkTpoauTHYIEeCKast JUCCOITHAIIHS. §19,20 JlaTurku TeMIepaTypel,
Bonopoanslii nokaszarens. Peakmun 3NEKTPONPOBOJHOCTH
MOHHOI'0 OOMEHa.
16 | M'uaposu3 opraHuv4ecKux 1 §21 Jatuuku Temmnepartypsbl,
HEOPTaHWYECKUX COEAMHEHUI 3IEKTPOIPOBOTHOCTH
Paznen 5 DnekTpoxumuyeckue peakuuu (4 yaca)
17 | XuMudecknue UCTOYHUKHU TOKa. Psj §22,23 Komnern 1 JlaTunku TemnepaTypsl,
CTaHJIAPTHBIX AIIEKTPOIHBIX TIOJIyTOI. AIEKTPONPOBOTHOCTH




IIOTCHIIMAJIOB

18 | Koppo3us MeTasioB u ee §24 2 MOIyrof,.
IpeaynpexeHue
19 | Dnexrponus §25 JlaTuvku TemMneparypsl,
ANEKTPONPOBOAHOCTH
20 | KourpoJabHas pa6ora 1 ¢.32,71,90
«TeopeTnueckrue OCHOBBI XUMHUH»
Paznen 6 Mertamisl (6 yacoB)
21 | OOmias XxapaKTepUCTHKA U CIIOCOOBI §26
NOJIY4€HHs] METAJUIOB
22 | O630p METAIIIMYECKUX JIeMEeHTOB A- | §27,28
u b- rpynn
23 | Menp, IMHK, TUTAH, XPOM, JKEJE30, §29,32
HUKEJIb, IJIATHHA
24 | CrutaBbl METAJIOB §33 JaTtauku TemMnepaTypsl,
ANEKTPONPOBOAHOCTH
25 | OKcuibl ¥ THIPOKCHIBI METAJLIOB §34 Jatuuk PH
26 | IlpakTuyeckas padora 2 §35
Pemenune sxcriepuMeHTaIbHBIX 33034
10 TeMe  « MeTayuibl»
Pasnen 7 Hemeramns! (5 yacos)
27 | O630p HemeTamwioB. CBOWCTBA U §36,837
NPUMEHEHUE BAKHEHIINX HEMETAIJIOB
28 | OOmias xapaKTepUCTHKA OKCHJIOB §38,§39 Hatuuk PH
HEMETAIJIOB ¥ KHCIIOPOI0CO IEPKAIIIX Amnnapat
KucnoT. OKUCIUTEIbHBIE CBOMCTBA ATSIPOBEICHUAXIMUYECKHX
CEPHOM U a30THOM KUCIIOT peaxumii( AITIXP),mpubopans
TIOTYYEHUATA30B WA
annaparKunmna
29 | I'enetnueckas cBsi3b Heopranudeckux | §41
Y OpPraHMYEeCKHX BEIIECTB
30 | IIpakTHueckas padora 3 §42
Pemrenune sxcriepuMeHTaNbHBIX 33134
0 TeMe
«Hemerayubsy
31 | KonTpoabHas pa6ora 2 §39
«Heoprannueckasi XuMus»
Paznen 8 Xwumus u xu3Hb (3 gaca)
32 | Xumus B IPOMBIIIUICHHOCTH. §43.44
IIpuHIMIIBI XUMUYECKOTO
IPOM3BOJCTBA
33 | Xumus B ObITy. XUMHYECKaS §46,47
MPOMBIIIIEHHOCTh U OKpY Karomast
cpena
34 | UtoroBelii ypok 1o Kypcy oomiast

xumus 11 kmace

Bcero 34 yaca
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