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IMOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 10 XUMHUKM Ha YpPOBHE CpeIHEro o0OImero o0pa3oBaHUs
pazpaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpa3oBanuu B Poccuiickoil @enepanun», TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTEIBLHON MpOrpaMMbl CpeAaHero o0iiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefgepallbHOM  rOCYIapCTBEHHOM

oOpasoBatenbHoM crangapre COO, ¢ ydyerom KoHIenuumu npenoaaBaHus

ydeOHOTO mpeameTa «XuMHs» B 00pa3oBaTelbHBIX opraHusanusx Poccuiickoi
denepaiuy, peamu3yIONMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TOJOXEHH «CTparernu pas3BuUTHUS BocnuTaHus B Poccuiickoi
®enepanuun Ha nepuon Ao 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINPEICICHUIO
oOmielt cTpareruy o0y4eHusl, BOCIIUTAHUS U Pa3BUTHs O00y4YalOIIUXCs CPEeICTBAMU
yueOHoro npeamera «Xumusi» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIN
koHuentyainbHbie TonokeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJICH,
CONlep)KaHMs, PE3yJbTaTOB OOy4YeHUS W TpPeOOBAaHWH K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SBISETCS HEOTHEMJIEMOM YacThIO UX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIONIMM OSTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTypPhI
YelioBeKa, a TaKKe HSKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M TpUpOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHuE
oOyyJaromuxcs Ha YPOBHE CpeJHEro oOIiero oopa3zoBaHusl CPeACTBAMH YUEOHOTO
npeamMera «XHUMHS», COJEpKaHHE M TOCTPOCHHE KOTOPOrO OINpeeieHbl B
IporpaMMe IO XMMHH C Y4ETOM CHelM(DUKA HAyKd XUMHH, €€ 3HAYEHHS
B MO3HAHUM TMPUPOJABI M B MATEPUAIBHOM KU3HU OOIIECTBA, a TaKXke C
y4ETOM OOIIMX 1IeJdedl W  [PHUHIMIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpefiHero obmiero oopazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WTpaeT 0CcoOyr0 poJib B
COBPEMEHHOW IUBWIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTEpUAIbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PAINMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHME LIEJIOCTHOI'O MPEACTaBICHUs 00 OKPY’KAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (HOPMHUPYETCSs B XMMHUM Ha OCHOBE TMOHMMAaHHS
BEILLIECTBEHHOTO COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3H MEXKIY



CTPOCHHUCM BCIICCTB, UX CBOMCTBaMH ¥ BO3MOKHBIMHU 00JIaCTIMHU IIPUMCHCHHA.



TecHO B3aMMOAECUCTBYS C IPYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMUS CTAJIa
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJIBTYPbl, HEOOXOUMBIM YCIIOBUEM YCIIECIIHOTO
TpyJa W XKU3HM Kaxjaoro uieHa oOuiectBa. CoBpeMeHHas XuUMHUs Kak Hayka
CO3MJATENbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTMM HalpaBji€Ha Ha pPEIICHUE
IO0ANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIIEBON, IKOJIOTHIECKON 0€30MaCHOCTH M OXPAHbI 3/I0POBbS.

B coorBercTBHMM ¢ OOMIMMH LENSMU M TPUHIUIIAMUA CPETHEro OOIIero
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbINH ypOBEHB
U3Y4YCHHS]) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jaromuxcsa, HEOOXOAUMYI0 UM JJIsl  BBIPAOOTKHM  MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, IPOJOJKEHUS
00pa30BaHus B Pa3IMYHBIX 00JACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEM.

CocraBnsomuMu  mpeaMera  «XuMUs»  SBISAIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumuss» U «OOmas U HeopraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMaA
3HaHUMW MO0 HEOPraHWYECKOW XMMHH (C BKJIIFOYEHHUEM 3HAHWM U3 OOIIel XUMUU) U
Oprann4eckor xumuu. GOpMHUpPOBAHHUE JAHHOW CUCTEMbl 3HAHWUWA NPU HU3YUYECHUH
npeaMera 00ecleynBaeT BO3MOXHOCTb PACCMOTPEHHsT BCEr0 MHOIo00pas3us
BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKass XUMUs» cPopMUpOBaHA B MPOrpaMMe IO XMUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K W3Y4YEHHI0 Y4YeOHOro wmarepuana u o0ycIoBJICHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha

ONPE/IEIEHHBIX TEOPETUUECKMX  ypoBHsAX. Tak, B  Kypce
OpraHWYECKOM XUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM
TEOPUU CTPOCHUS OPraHMYECKHX COCIMHEHHM, a TaKXe Ha YPOBHE

CTEPEOXUMHYECKHUX " AJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHun BenlecTB. CBeneHuss 00 U3y4yaeMbIX B Kypce BEIECTBAX JalOTCs
B Pa3BUTUU — OT YIJIEBOJOPOJOB O CJOXKHBIX OHOJOTUYECKH aKTUBHBIX
coequHeHuM. B Kypce  opraHMueckOM — XMMHMM ~ [IOJy4arOT  pPa3BUTHE
copMuUpOBaHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs MEPBOHAYAIbHBIC
MpEACTaBICHUS O XMMUYECKOU CBS3H, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSA, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHS B TIpeAMETEe «XUMHs» 0a30BOrO YPOBHS
paccMaTpUBaeTCsi M3YyUYEHHbIH HAa YpPOBHE OCHOBHOIO oOOHIEro oOpa3oBaHus
TEOPETUYECKHA MaTepual U (HAKTOJOTUYECKHUE CBEICHHUS O BEIIECTBAX U
xuMu4eckol peakuuu. Tak, B yacTHOCTH, B Kypce «OOImas u HeopraHuueckas
XUMUS» O00Yy4aromUMCs TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMUECKUX TMO3HIIHM,



IyO)Ke TIOHSATh HUCTOPUYECKOE W3MEHEHHe (YHKIMA OTOr0 3akoHa — OT
obo0maromel 10 0OOBACHSIONMIECH U MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEWIUX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKXKE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpoOTeKaHus JomnoyHserca B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH  COJICP)KAHMSI, HWMCIOIIMMH KYJIBTYPOJIOTHYCCKUN ¥ TIPHUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3U XHUMHH C
APYIMMH HAyKaMH, PacKpbIBAIOT €€ poJib B I03HABATENLHOW M IMPAKTHYECKOM
JEATETHPHOCTA YEJIOBEKA, CIIOCOOCTBYIOT BOCTHMTAHHMIO YBAXKCHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPHHM W MPAKTUYCCKUX MPHIOKEHUH XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIUBATH WH(POpPMAIUIO U
IPUMEHATh €€ IS TIOTOJHEHHUs 3HAHWM, pEIICHHS WHTEIUIEKTYAIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4u. B 1enom copepxanue yueOHOro
npenMera «XUMHS»  JIAHHOTO  YPOBHS — HM3yYEHUS  OPHUEHTHPOBAHO Ha
dbopmupoBaHre y 0OyYaronuxcsi MUPOBO33PEHUYECKOW OCHOBBI JJISI TTOHUMAHHUS
bunocohckux UACH, TaKUX KaK: MaTEPHAIBHOE CIUHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOro MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOEHHEM, II03HABAEMOCTh NPUPOJHBIX SBJIECHMH IYTEM OJKCIEPHMMEHTA U
pelICHHs] TPOTUBOPEYMA MEXAY HOBBIMH (aKTaMH U TEOPETUUECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XMMHH B PEIICHUH JKOJOTHYCCKUX MPOOIeM, a
Takke MpoOJieM COEpeKEHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUS HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B 1utame pemenus 3amad  BOCIUTAHUWSA, Pa3BUTHSI U COIMAIIM3AIUN
OOy4JaromuXCcsd TPHUHITHIC TPOTPaMMON MO XUMHH TOAXOABl K OIPEACIICHUIO
CONIep)KaHWS HM TIOCTPOSHHUS TIpeaIMeTa IpeaycMaTpuBaloT (HOPMHPOBAHHE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUM, UMEIOMUX 0a30BOo€ 3HAYCHHE IS
pPa3IMYHBIX BUIOB JEATEIBHOCTH: pEIICHHS TMpoOjeM, IIOMCKA, aHaiu3a W
00paboTku nHOpMAIU, HEOOXOAUMBIX JJIsl MPUOOPETEHUS OIbITa MTPAKTUIECKOMN
U HCCIICIOBATEIIBCKON JIEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHWS XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus, IPU ONPEACICHUN
COJIEP)KATENIbHON XapaKTePUCTUKH TIIeJIed W3y4YeHHUs TMpeaMeTa HaIpaBICHHEM
MEPBOCTENIEHHON  3HAYMMOCTH  TPAJUIMOHHO MNPU3HAETCS  (OPMHUPOBAHHE
OCHOB XUMHYECKOM HAayKHM Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKON JEATEIBbHOCTH YEeJIOBeKa U KakK OJHOTO U3 KOMIIOHEHTOB
MUpPOBOM KyabTypbl. C METOAMYECKOM TOYKM 3pEHUS TaKoW NOAXOJ K
OTIPEICIICHHUIO TICJICH W3Y4YEHUS MPEAMETA SBISICTCS BIIOJHE OTIPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMH HW3YYCHHS MpEeaIMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 kJ1.) sIBASIOTCS:

e (dopMHpOBaHHE CHUCTEMBbl XHMHYECKHMX 3HAHMM KAk  BakKHEHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeKaT KITIOYEBBIC MOHATHA, (PyHAAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHUE W IOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MHUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJIEHHE C UCTOpuen
WX Pa3BUTHUS U CTAHOBIICHUS,

e (OpMHpPOBAaHNEC U PA3BUTHE MPEJACTABICHUN O HAYYHBIX METO/JAX MO3HAHUS
BCIIECTB M XHWMHUYECKHX PEAKIUH, HEOOXOMUMBIX JUIsl MPUOOpeTeHUs
YMEHUH OpPHUEHTHUPOBATHCS B MHPE BEHICCTB W XHMHUYCCKHUX SIBJICHHA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKOMN M TIOBCETHEBHON KU3HH,

e pPa3BUTHC YMEHUH U CITOCOOOB JACATCIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBACHEHHEM XHMMHUYECKOTO HKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
0e301acHOro OOpaIIeHHUs C BEIICCTBAMHU.

Hapsiny ¢ atuM, copepskarenbHasi XapakTepUCTUKA 1ele U 3a1ad U3y4eHHs
IpeaMeTa B IporpaMMme 1Mo XMMHUH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHU
C HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmero oOpa3zoBanus. CeromHs B
NpENOJABAHUM XUMHUU B OONbIIEH CTENEHHM OTHA€TCS  IMPEANOYTEHHE
MPAKTUIECKON KOMITOHEHTE COJIep)KaHHsl OOydYeHHs, OPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHW3alliy, BIIAJCIOIIETO HE
HAO0OpOM 3HaHWN, a (YHKIHMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CHOcCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYCHHUS 3HAHWW M MPUMEHEHUS WX B PEaNbHOW >KU3HU
JUTSL pEIICHUS IPAKTUISCKUX 3a7ad.

B cBs3m ¢ 3TUM TpW U3YYCHUH TpeaAMeTa «XUMHS» JTOMUHUPYIOIIEEe
3HAaYEHHE MPUOOPETAIOT TaKKE TSI U 3a1a49H, KaK:

aganTamnys 0O0yJaromuXxcsl K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOHM K
caMm000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPHHSITHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue y O0OyYarolUMXCsl  KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHHBEPCATLHOE 3HAYCHHWE IS Pa3IMYHBIX BHUIOB
NEeATEeTHPHOCTH: pelIeHus mpobJieM, MOoucKa, aHaau3a u o0paboTku nHpOpMaIuy,
HEOOXOMMMBIX [IJIsi TPUOOPETEHUS OMbITa JESITEIHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B T[IO3HAHMM XHMHH, a Takxke [JIsi OIEHKA C TMO3UIUi
DKOJIOTHYECKOW 0e30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKa U TIPUPOTHYIO CPEAY;



pa3BUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHM 00YYaAIOIIMXCS: CIOCOOHOCTH CaMOCTOATEIBLHO MTPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JIJIsl TIOMCKA W aHaiu3a ydyeOHOW U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHUpOBaHUE U PA3BUTHE Y O0YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPH IJIAHUPOBAHUU M TMPOBEICHUU XHUMHYECKOTO
JKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYarommxcs YOEKICHHOCTH B T'YMaHHCTHYECKOM

HAIPABICHHOCTH XUMHM, €€ BaXKHOM POJM B PEIICHHH [IOOAILHBIX MPOOIEM
PaIlMOHAIBHOTO TPHPOJIOIIOIB30BAHUS, ITOMTOJIHCHHS YHEPreTHYCCKUX PECYpCOB H
COXpaHCHHUS TPHUPOJTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJE M CBOEMY 3JIOPOBBIO, a TaK)Ke IPHOOPETCHHS OIbITa
UCIIOJIb30BAaHUS TTOJIYYCHHBIX 3HAHUN JUIS TPHHATHS TPAMOTHBIX PEIICHHA B
CUTYaIUSX, CBI3aHHBIX C XUMHUCCKHUMHU SIBJICHUSAMHU.

B yuebGHOM mutane cpegHero oOmiero oOpa3oBaHUS MpPEeaMET «XUMUD)
0a30BOr0 ypOBHS BXOJTUT B COCTaB IpeaMeTHOU obnactu «EcTecTBeHHO-HAyYHBIE
PEIMETHD).

OOGI1ee YKo YacoB, OTBEACHHBIX IS H3yYEHUST XUMHH, Ha 0A30BOM YPOBHE
cpeaHero odmero obOpaszoBaHus, cocraBisieT B 11 kmacce — 34 gaca (1 wac B
HEJIETIO).



COAEPKXAHUE OBYUYEHUA
11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

XAMHYECKHI 31eMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTPOHHAs
000JI04YKa. DHEpPreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHusl 3JEKTPOHOB MO OpOUTaIsIM B aToMax
5JIEMEHTOB IEPBBIX YETHIPEX TIEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIHsi aTOMOB.

Ilepuoanueckuit 3akoH U llepruoauueckas cucreMa XUMHAYECKUX JIEMEHTOB
. . MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKoHA U lleprnonnueckoint cucTemsl
xuMudeckux a3neMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX U CIOXHBIX BELIECTB IO TpynnaM U IEepUOAAM.
3Ha4YeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBSI3b. BHIIBI XHUMUYECKOU CBSI3U
(KOBaJIeHTHasl HEMoJisipHAas W TOJIApHAs, MOHHAs, MeTainyeckas). MexaHU3Mbl
o0pa30oBaHHs KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuentopHsiil). BomoponmHas cBsizb. BalleHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTb.
Crenenpb okucieHus. IOHbI: KATUOHBI M AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIDHOTO  CTPOEHHA. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTBA. Tunbl KPUCTAJININYCCKHUX pGHIéTOK. 3aBUCUMOCTh

CBOMCTBA BEILECTB OT TUITA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. VICTMHHBIE U KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 105 BEIeCcTBa B pacTBOPE.

Kiaccuduxanus HEOPraHUYECKUX COCIMHCHHUM. Homenkmnarypa
HEOPraHUYECKUX BEIIECTB. |'€HeTMYecKas CBS3b HEOPraHUYECKUX BEIIECTB,
MPUHAAJICKAIIUX K pa3IUYHbIM KJlaccam.

Xumuyeckass — peaknus. Knaccudukanmss  XuMUYECKHUX — peakiuil B
HEOPraHUYECKOW M OpPraHMYECKOM XUMHUM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLCHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKOpOCTh  peaKkIliH, €€ 3aBUCHMOCTh OT  pasJIMuHbIX  (haKTOpPOB.
OOpatumble peakiiui. XuUMHU4YecKoe paBHoBecue. DakTopbl, BIHAIONIME HA
COCTOsIHME XUMHUUYeCcKOro pasHosecus. [Ipunuun Jle [lartense.

Dnektponutuyeckas aucconuanus. CuiibHbIE U cnadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasi, HEUTpaibHAasl, IIEJI0YHAas.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



DKClepUMEHTAIbHBIE METOJbl HM3yUEHHUS BEIIECTB M X NPEeBpAIICHUN:
nemoHcTpauus Tadmui «llepuonnyeckas cucrema XMMHUUECKUX 3iemeHToB Jl. .
MeHnzesneeBa», M3ydeHHE MOJENEH KPUCTAUTMYECKUX PENIeTOK, HaOoJeCHHE U
OIKCAaHUE JEMOHCTPALIMOHHBIX U JIa0OPAaTOPHBIX ONBITOB (pa3lokKeHHE NEpOKCUIa
BOJIOPOJIa B IPUCYTCTBUH KaTajan3aTopa, OMpeesieHue Cpebl paCTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIMKATOpA, pEaKUUH HOHHOrO OOMEHa),
IpOBEJCHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbiXx (akTOpOB Ha CKOPOCTh
XUMUYECKOU PEaAKIIUN».

Pacu@TtHble 3a1auu.
Pacy€rsl 10 ypaBHEHHSIM XUMHYECKHX pEakUWii, B TOM YHCIE

TEPMOXMMUYECKUE  PACUY€Thl, pPacU€Thl C  HUCIOJIL30BAHUEM  IOHATHS
«MaccoBas J10J151 BEIIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuoguueckoil  cucTeMe
xuMuueckux snemeHToB J[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBONCTBA HEMETAIOB. AJUIOTPONHS HEMETaUIoB (Ha MpUMEpe
KHCJIOpOJIa, cephbl, hocdopa u yrieposa).

XUMHUUYECKUE CBOMCTBA BaXKHEHIIMX HEMETA/UIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COeOUHEHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHU).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnel. [lonoxkenne meramoB B [leproanyeckoi cUCTEME XUMHUYECKHUX
anementoB JI. Y. MenneneeBa. OcOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTaiuioB. OOmme dusndeckue cBoiicTBa MeTaiwioB. CIjlaBbl METAJUIOB.
DIJIEKTPOXUMHUYECKUH PSIJT HAPSHKEHU METAJIIOB.

XWUMHUYECKHE CBOWCTBA BaXKHEHIIMX METAJJIOB (HATpUM, Kajdui, KalbIUH,
MarHui, aJlOMUHUHI, IIMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUH.

OO6mue crmocoObl moJiydeHuss MeTauioB. [IpuMeHeHrne MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbI M3Yy4YCHHUs BEIIECTB M HX IPEBpaICHUN:
H3YUYEHHUE KOJUICKIIMU «MeTaylibl M CIIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3aja4, HaOJIO/ICHUEe M OINMUCAHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHAA AJTIOMHUHHS C PacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAIIJIOB).

PacueTHbIe 3a]a4H.
Pacu€Ttel Macchl BEIECTBA MIM O00BEMA Tra30B 10  HM3BECTHOMY
KOJMYECTBY BELIECTBA, MAacce WIM OO0OBEMY OJHOIO M3 YYacTBYIOIIUX B

peaKkIK BEIECTB, paCY€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOLYKTOB



pC€aKknonu, €CJIN OAHO U3 BCIICCTB UMCCT IIPUMCCH.



XuMus U KU3Hb

Ponp xumum B 0oOecrie4eHUU SKOJIOTUYECKOM, SHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [lOHATHE O Hay4YHBIX METONAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOHMMX HAyYHBIX MPUHIHUIAX POMBIILIEHHOTO
MOJIy4YE€HUS] BAXKHEUIINX BEILLIECTB.

UenoBek B MHpPE BEUIECTB M MaTEPUATOB: BAaXXHEWUILINE CTPOUTEIBbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKIO, KEpaMHUKA,
MaTepuaibl s 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE
ya00peHuUs.

XuMusl ¥ 3J0pOBbBE 4YEJIOBEKA: IpPaBUia HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO MCIOJIb30BAHMS MPENapaToB OBITOBOM XHUMHUHU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MeXNpeaMETHbIX  CBSI3ed NpU  HM3yYEHUH OOWEed U
HEOPraHM4ecKoN XuMHUM B 11 Kiacce ocyllecTBIsETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TMOHSITUW, TaK W TOHITUH, SBISIONIUXCS
CUCTEMHBIMH JIJIS1 OTAEJIBbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecTBeHHO-HAyUYHbIE MOHATUS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKALMs, MEPUOAUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOJCIIUPOBAHNE, U3MEPEHHUE, SBICHUE.

dusnka: MaTepus, YHEPIUs, Macca, aTOM, dJIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJA, JHEPIETUUECKUN YPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHME BELIECTBA, (DU3MUECKUE BEIMUYMHBI U €IUHUIBI MX
U3MEPEHUS, CKOPOCTD.

buonorusi: kinerka, opraHu3M, SKocHcTema, Ouochepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepansl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAaeMble, TOILIUBO,
peCypCBhl.

TexHonorusi: XUMUYECKass MPOMBIILICHHOCTh, METAJUIYpPrus, MPOU3BOJICTBO
CTPOUTENIBHBIX MaTEPHAJIOB, CEIbCKOXO3AMCTBEHHOE NPOU3BOACTBO, IMHILEBAs
MPOMBIIIUNICHHOCTh,  (papMalieBTHUeCKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaTroB, MPOU3BOJICTBO KOHCTPYKLIHOHHBIX MaTEpPUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHUS
OOy4YaroMIMMHUCS TMPOrpaMM CpelHero o001mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJAMETHBIM W HOpeaMeTHbIM). HaydHo-meroauueckoil OCHOBOM ISt
pa3paboTKH IUIAHUPYEMBIX PE3YJbTATOB OCBOCHHS MPOTPaMM CpPEIHEro OOIIEro
o0pa30BaHus ABJISETCS CUCTEMHO-AESTENbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YpOBHE CPEIHEro
o0111ero oOpa3oBaHus BbIJEICHBI CIIETYIONINE COCTABIISIONIUE:

OCO3HaHWE OOYYAIOIUMHUCS POCCUHUCKONW TPaXTAHCKONW HWIACHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM4Kie MOTUBALUU K 00YUYEHUIO;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JTMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYLIMMHU LEIOCTHON
CUCTEME XUMHUYECKOI0 00pa30BaHUs;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTH
LEIN U CTPOUTDH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» IJOCTUTalTCs B
CIMHCTBE YYEOHOW U BOCIHUTATENBHON JIEATETBHOCTH B COOTBETCTBUU C
T'YMAHUCTHYECKUMHU, COILMOKYJIbTYPHBIMHU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HuaeallaMd POCCHUUCKOTO TpakIaHCKOTO OOINecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  NpaBWIAMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IpoLeccam
CaMOIIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
oOyyJaromumxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs MpeaMeTa «XHMHS» OTPaKaroT
c(OpPMHPOBAHHOCTh OMbITA [103HABATEIbHOM W MPAKTHUYECKOW J1€ATE€IbHOCTH
oOy4Jaromuxcs Mo peaau3ali NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHMUs 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBaKEHHUS K 3aKOHY Y IPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUiIaX MEKIUYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EOHBIX U MO3HABATEIbHBIX 3a/1ay, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTUKY M
apryMEHThI JPYTUX IpU aHAINW3€ Pa3INUHbIX BUJOB YU€OHOU NEATENbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIMTAHUA:

IICHHOCTHOI'O OTHOLIEHHMS K MCTOPUYECKOMY U HAyYHOMY HACIIEIHIO
OTE€UYECTBEHHON XMMUH;

YBa)XEHUSA K TpoOIleccy TBOpPUECTBA B O0JIACTU TEOPUU M MPAKTUUYECKOTO
IIPUMEHEHUSI XMMHUHU, OCO3HAHHs TOrO, YTO JOCTHKECHHMS HAyKH €CTh Pe3yJIbTar
JUINTEIbHBIX ~ HAONIOEHUHM, KpPONOTIMBBIX 3KCIEPUMEHTAJIBHBIX  IOHCKOB,

IMOCTOAHHOTO Tpyda yqéHbIX H IIPAKTHUKOB;

MHTEpPECA M TO03HABAaTEIbHBIX MOTHMBOB B IOJYYEHHMH M TOCIEAYIOIIEM
aHanu3e UHPOpPMALMK O MEPENOBbIX JOCTUKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y NIPUHUMATh OCO3HAHHBIE PEUICHUS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJIEHHE W IOCTYIIKM CBOMX TOBapHILNEH ¢
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HaHUE MOCIEICTBUN 3TUX
MIOCTYTIKOB;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUsl LEHHOCTeH 370poBOoro U Oe3omacHOro oOpa3a >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (MU3HYECKOMY M
NICUXUYECKOMY 3]I0POBBIO;

coOyrofieHusT TpaBwi 0e30MacHOro oOpalleHus C BEIIECTBAaMH B OBITY,
[IOBCEHEBHOM KU3HU U B TPYI0BOU EATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM NPAaBWJI HHJIWBHAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIHOJIEH;

OCO3HAaHMS MOCIEACTBUN M HENPUITHS BPEIHBIX NMPUBBIYEK (YOTpeOaeHus
aJIKOr0JIsl, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BATEIbCKON
NEeSTeNbHOCTH, OOIECTBEHHO TMOJIE3HOM, TBOPYECKOM U JAPYrHX BHUJaX
e TENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIIEHUWU MPAKTHYECKUX 3a1ad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbl);



MHTEpeca K MPAKTUYECKOMY HM3YUCHHIO MTPOPECCHi pa3ImIHOro POJia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUsI TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKCHHS K TPYAY, JIOJAM TPyAa U pe3ysibTaTaM TPYI0BOH JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBHIYAJIbHOH TpPaCKTOPHUH
oOpaszoBanus, Oyaymiedt npodeccud U pealn3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHEIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHUS

AKOJIOTHYECKH TIeJIeCOO0OPa3HOTO OTHOMICHHUS K TMPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHUSI )KM3HU HA 3eMJie;

MOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHHME MPUPOTHOMN M COIUATIBLHOU CPEIbl;

OCO3HAaHMUSI HEOOXOJMMOCTH HWCIIOJIb30BaHMUS JIOCTHIKEHMM XUMHHM IS
pEIICHHs BOIPOCOB PAllMOHATBHOTO MPHUPOIOTIONB30BAHMS;

AKTUBHOTO HEMPUATHS JCHUCTBUM, MPUHOCAIIUX Bpel OKPYKAIOIICH
MPUPOIHONU Cpelle, YMEHUS MPOTHO3MPOBATH HEOJIATONMPHUSATHBIC IKOJIOTHUYCCKUE
MOCJICICTBUS MPEANTPUHUMACMBIX ISUCTBUHN U TIPEAOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTUYECKOTO MBIIICHUS, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITA NEeSATeTbHOCTH HKOJIOTUUECKOM HaIlPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEIIPHONW, KOMMYHHKATUBHOW W COIMAILHOMN
MpaKkTHKe, CIIOCOOHOCTM HM YMEHHMS aKTHBHO TMPOTHUBOCTOATH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON NIPAKTUKH;

HOHMMaHUS Ccrelu)UKA XUMMH KakK HAayKd, OCO3HAHHsA €€ poju
B (QopMHpOBaHMM  pAIMOHAIBHOTO  HAYYHOTO  MBIIUICHHUS,  CO3JaHUHU
IIEJIOCTHOTO TMPEJICTABICHUS 00 OKPY’)KalolleM MHpPE KaK O €JIMHCTBE IPUPOJBI U
YeJIOBEKa, B MTO3HAHUU TPHPOJTHBIX 3aKOHOMEPHOCTEH HM PEIICHUU TpoOjIeM
COXPaHCHUS TPUPOJTHOTO PABHOBECHS;

yOEXKIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JUIS  COBPEMEHHOM

[MBUIM3AMHA: B €€ TYMaHHUCTHYECKOW HANpaBICHHOCTH W BaXKHOW Do B
CO3/1aHUU HOBOHM 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUU TI00aTbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOW, YHEPIETHUUECKOM, MUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIULIUHBI, OOECIIEUEHUU YCIOBUMN
YCIEIIHOTO TpyJla M DJKOJOTUYECKHM KOMGPOPTHOM JKU3HM KaXJIOro YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHUs CYLIHOCTM METOJOB
MO3HAHMS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



IIOJIy4aCMbIC 3HAHUA I aHAJIN3a U 00BICHEHUS SIBJICHUN OKPYXKaromero Mmupa u
MMPpOUCXOAAIINX B HéM HSMGHGHHﬁ, YMCHHA JCIIaTh 000CHOBaAHHBIC 3aKJIIOYCHUS HA

OCHOBE HAy4yHbIX (DaKTOB M UMEIOIIUXCA JJAHHBIX C I1EIbl0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XMMHYECKUE 3HAHUS s
perieHus npooJieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

WHTEpeCca K MO3HAHUIO U UCCIIEA0BATENBCKON JEATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUM IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B Pa3IMUHbIX cdepax npodhecCuoHaIbHON
NEeSTEBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOTo mpeaMera «XHMHsS» Ha
YpOBHE CpeAHEro o01iero o0pa3oBaHus BKIKOYAIOT:

3HAYUMBIE JUTS (GopMHpOBaHUA  MHPOBO33PEHHUS oOydJaronmxcs
MEXAUCITUTUIMHAPHBIE (MEXIPEeIMETHbIE) OOIeHAYyYHbIE MOHSITHS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M cHeluduKy METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, SHEPIHUsl, SIBJICHUE,
polecc, CUCTeMa, HayYHbIM (hakT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4eOHbIC ACHCTBUS (TO3HABaTEIbHbIC, KOMMYHHUKATHBHbIC,

PETYJISTUBHBIE), oOecreynBaroiye dbopmupoBaHue (yHKIMOHAIBHOU
I'PaMOTHOCTH U COLIMATIbHOW KOMITETEHIIMM 00Y4arOIIUXCs;
CIIOCOOHOCTB o0yuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIC, MAPOBO33PEHUYCCKNE 3HAHUS W YHUBEpCaJIbHBbIC y4eOHBIE
JICUCTBUS B MMO3HABATEIBHOM M COIMAIIBHON MPaKTUKE.

MeranpenMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETYJISTUBHBIMU
JICCTBUSIMU.

OBJaanenne YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMHU
AEUCTBUSIMM

1) 6a3oBble JIOrH4YecKue JeCTBUS:

CaMOCTOSITeILHO  (popMyMpoBaTP W aKTyaIM3UpOBaTh  MPoOJIEMY,

BCECTOPOHHE €€ pacCMaTpUBaTh;

OoNpCACIsAITb HCINU JACATCIIBHOCTHU, 3alaBasd IapaMCTPbl W KPUTCPUHU HX
JAOCTHXKCHU, COOTHOCUTD PE3YJIbTAThl ACATCIbHOCTH C ITOCTABJICHHBIMHA LCIIAAMMU,

HCIIOJIBb30BAaTh IIPHU OCBOCHHU 3HaHUU HpI/IéMBI JJOIT'MYECKOT'0 MBIINUJICHUA —



BBIACIIATE XAPAKTCPHBIC IIPU3HAKHU MOHSITUN U YCTaHaBJIMBATh HX B3dUMOCBA3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JJIsI OOBSICHEHHS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUSI W KPUTEPUU Ui KiIacCU(PUKAIMM BEIIECTB U
XAMUYECKUX PEaKIIU;

YCTaHABJIUBaTh IPUYMHHO-CIEJCTBEHHBIE CBA3M MEXIY H3y4YaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTHYECKHE pacCykacHus (MHIYKTUBHBIC, JEIyKTUBHBIE, IO
aHAJIOTHUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B paccMaTpPUBAEMbIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

IMPUMEHSITh B TIPOIIECCE MO3HAHUS, UCTOJb3yeMble B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BLIBATH MOCIIbHBIC MTPEJACTABICHUS] — XUMHYECKHI
3HaK (CMMBOJI) DJJ€MEHTa, XuUMHuecKas ¢GopMmysa, YpPaBHEHHE XUMHUYECKOH
peaKkiMu — TPU PEIICHUH YYEeOHBIX TO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MPEJACTABICHUS JIJIS BBISBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeA0BaATEIbLCKUE TIEHCTBHS:

BJIaJIETh OCHOBAMHU METOJOB HAyYHOT'O IO3HAHUS BEIIECTB M XWMHYECKUX
pEeaKLunii;

dbopMyIMpOBAThH LIENU U 33]1a4M UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABJICHHbIE
U CaMOCTOSITEHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBHI JJis1 ()OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BIIQJIETh HABBIKAMH CAaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U  TPOBEJCHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUs HAOJI0/IaTh 3a XOJIOM
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyJIUpOBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIEHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCICAOBAHMS,
COCTaBJIATH 000CHOBAHHEIM OTYET 0 IPOJIEIIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTU, MPOSBISITE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOUCKY METOAOB pEUIEHUS NPaKTHUUYECKUX 3a7a4, NPUMEHEHHIO PpPa3IU4YHbIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ unpopmanmeit:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHOOpMaIuu (Hay4dHO-
NONyJIsIpHAasl JIUTEpaTypa XUMHUYECKOrO COJIEpKaHUs, CIPaBOYHbIE MOCOOUS,
pecypcebl HTEpHETa), aHANIM3UpOBaTh MH(POPMALIMIO Pa3IUYHbIX BUJIOB U (HOpM
NpeACTaBICHUS, KPUTHYECKHU OIICHUBATh ee JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTE;



bopMyIIMpOBaTh 3alPOCHl M MPHUMEHSATH Pa3IMYHBIC METOJbI IPH TOHWCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JIS BBITIOJIHEHUS YyYEeOHBIX 3ajad
OIPEAEIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIL30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JTMYHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMaJbHYIO  (OpMYy  TpEACTaBICHUS
uHbopMaiuu (cxembl, TpaduKy, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KadeCTBE CpelcTBa Ipu pabore ¢
XUMUYECKON uWH(MOpMAaIMel: NPUMEHATh MEXNpeaMeTHble (du3nueckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, OpMYJIbl, a00OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKHE CpPEIICTBA
HATJISTHOCTH.

OBJjiajieHNe YHHBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU 1€HCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOM TEMBI B XOJI¢ Juajora u/uiu
JUCKYCCUHM, BBICKa3bIBaTh  HJeH, (OPMYJIHPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TIPEIJIOKEHHOMN 3a/1auu;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJIbTaTOB ITO3HABATEIILHOW JCATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPH BBITIOJTHECHUHT
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHYECKOW PabOTHI MO MCCISAOBAHHWIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaIu3aluu yIeOHOro MpoekTa U (popMyIupoBaTh BHIBOJBI
0 pe3yabTaTaM MPOBEIEHHBIX HMCCIAEJOBAHUM IYTEM COIIACOBAHMS IO3MLUIA
B X0J1¢ 00CYXICHHsI 1 0OMEHA MHEHUSIMHU.

OBJi1ajleHNe YHHBEPCAJTbHBIMH PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITeJILHO IUIAHWPOBATh M OCYIIECTBIIATH CBOKO IT03HABATEIIbHYIO
JEATENILHOCTD, ONpeaeiss €€ Leld U 3aJaud, KOHTPOJIMPOBATL M II0 MEpE
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEAjaraéMblii alrOpUTM JEHCTBUN TIPH
BBITIOJIHGHUN Y4YEOHBIX W HCCICIOBATEIIbCKUX 3a/ad, BHIOWpaTh Haunboee
5(p(PEKTUBHBIA CIIOCOO WX PENIEHUS C yYETOM IOIyYeHHMs HOBHIX 3HAHHMH O
BEIIIECTBAX M XUMHUYCCKUX PEAKITUAX;

OCYIICCTBJIATHE CAMOKOHTPOJIb CBOCM JIEATEIBbHOCTA HAa OCHOBE CaMOaHaliu3a
H CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOm@as W HeopraHudeckas
XUMUSD OTPaXKkaroT:
c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH



€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJH XUMHM B I[IO3HAHUM SIBIICHUUN



opuposbl, B  (HOPMHPOBAHMM MBIIUIEHUS U KYJbTYphl JIMYHOCTH,

€€ (pYHKIMOHAILHOM TPAaMOTHOCTH, HEOOXOIAMMOM JUIS pelIeHHs
IOPaKTHYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0POBBIO0 U NPUPOJHON CpEnE;

BIAJCHUE  CHCTEMOM  XUMHUYECKHX  3HAHHUW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATaOIIMEe MOHATUS (XMMHYECKUH 3JIEMEHT, aroM, M30Tom, s-, p-, d-
5JIEKTPOHHBIE OPOWTAJIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl CBA3b
(KOBaJICHTHAs, HOHHAs, METAIINYECKAs!, BOJOPOIHASN ), KDUCTAJUIMYECKAsK PEIIETKA,
TUIIBI ~ XUMHYECKHX PpEaKUUi, pacTBOP, OJIEKTPOJIMUTBI,  HEIIEKTPOJIMTHI,
DIEKTPOJIMTUYECKAs JUCCOLMALNS, OKHCIHTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKON pEeaKklMM, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconmanuu, nepuoandeckui 3axkoH . WM. Menpaeneena,
3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHUs W IPEBPALLCHMS dHEPTUU
IpU XMMHYECKHX PEaKUUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHI S3BIK XUMUH,
MHUPOBO33pPEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHMMAHHs NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (DAKTOJOTMYECKHE CBEACHHS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U 0€30IaCHOM HMCHOJIb30BaHUM BAKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM I€ATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHMM BBISABIATh XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATUSA MPHU
ONMCAaHNUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaBieHHs (GOpMyJT BEUIECTB M  YpPaBHEHHM XUMUYECKUX  pEaKIui,
cuctematuueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX

HEOPraHWYECKUX BENIECTB (yrapHbIil Ta3, YIJIEKUCIBIA Ta3, aMMHaK, rameHas

U3BECTh, HEralI€Hast M3BECTh, TUTHEBAS COJIA, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUW OMPEEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XAMUYECKUX BJIEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOH
CBs3U (KOBaJieHTHAs, MOHHAs, METa/UIMUeCKas, BOJOPOJIHAS) B COCAMHEHUSIX, THII
KPHUCTAJUINYECKOM PEIIETKH KOHKPETHOIO BEIIECTBAa (aTOMHAs, MOJIEKYJISApHAs,
HMOHHAs, METAJTNYECKas), XapaKTep CPelibl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHECHUIA;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHaBJINBAaTh MPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB M0 MX COCTaBy K OIPEAEIEHHOMY KIACCY/TPYIIIE
COCIMHEHUMN (MPOCThIE BEIIECTBA — METAUIBI U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJH);



c(hOpMHUPOBAHHOCTh YMEHUM PACKPHIBATH CMBICI IEPUOIUIECKOTO 3aKoHa /.
W. MenpeneeBa U JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIYI0, 00BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

chOpPMUPOBAHHOCTh YMEHUW XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 23yeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuctemsl
xuMuueckux anemeHtoB [[. . MennaeneeBa, UCHONb3ys MOHITHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTHUYECKUe YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COCIUHEHUU
1o nepuoaaM M rpynmam [leppoandyeckon cucTeMbl XUMAYECKUX 3y1eMeHTOoB [[. W.
Menaeneena;

c(OPMHUPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPAKAATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U MEXK]Yy HEOPraHWYEeCKUMU
BEILIECTBAMU C MTOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIH;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATh XUMHUYECKHE PEAKIUU TIO0
pa3IMYHBIM TpHU3HAKAM (YHUCIIy U COCTaBy pPEArupyroluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEICHEH OKHCISHHUS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKlMK, YYaCTUIO KaTalu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTaBISITh ypPAaBHEHUS PEAKIUN pPa3THMUHBIX
THITOB, MOJIHBIE U COKPAI€HHBIE YPAaBHEHHS PEaKIiii HOHHOrO OOMEHa, YUUThIBas
YCJIOBUSI, TPU KOTOPBIX ATH PEaKIUK UAYT JO KOHIA;

c(hOPMUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOATBEPXKIAOIINE
KaueCTBEHHBI COCTAaB pPa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, PacClO3HABATh
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
BEIIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH paCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakuu OT Pa3TUIHBIX (DAKTOPOB; XaPAKTEP CMENMICHHUSI XUMHUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero BozaencTeus (nmpuHiun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHN XapaKTepU30BaTh XUMUYECKHUE TIPOIIECCHI,
JIekKaIUe B OCHOBE MPOMBIIUIEHHOTO MOJY4YeHUSI CEPHOW KHCIOThI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOr0 MPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHUW NPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM

IOHATHA «MACCOBasA NOJIsI BCIICCTBA B PACTBOPCH, O6’BéMHBIX OTHOILICHUM Ta30B
IIpHU XUMHUUYCCKUX PCAKIMAX, MACChHI BCIICCTBA WU 00BbEMa ra3oB II0 HN3BCCTHOMY

KOJIMYCCTBY BCHICCTBA, MACCC UJIU O6T>éMy OIHOI'0 M3 YYAaCTBYIOIIMUX B PCAKIINH



BEIIECTB, TEIJIOBOTO 3((heKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHYECKOM
MOCYJIO W J1abOpaTOpHBIM OOOPY/IOBAaHWEM, a TakKKe MpaBujia OOpaIICHHS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIMIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBIMIOJHITh XHUMHYECKUI
HKCIIEPUMEHT (pa3Nio’KeHHE MEPOKCHJIa BOJIOPOJa B NMPHUCYTCTBUM KaTajau3aropa,
OMpENICNICHUE Cpelbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEeaKIuu,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH AMMOHMUS, PELICHHE JKCIEPUMEHTAIBHBIX 3a/1ad IO
temMam «Metamuibe»y u «Hemeramibl») B COOTBETCTBUM C MPAaBWIAMH TEXHUKH
0€30MacHOCTH MpHU OOpallleHUH C BEIIeCTBAMU U JTaOOPATOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (QOpMyJIHpOBaTH BHIBOJABI HAa OCHOBE
ATUX PE3yJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYIO
uHhOpMAIMIO, TMOIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);

cOpMUPOBAHHOCTh ~ YMEHHH  cOOJNIOAaTh  MpaBWia  AKOJOTUYECKU
1€J1€CO00pa3HOro TMOBEJIEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEJSAX
COXpPAHEHHsI CBOETO 3JI0POBbA M OKPYKalOLEd MNPUPOJHON Cpebl, OCO3HABATh
OIACHOCTDH BO3JEHCTBHS HA JKUBBIE OPIraHU3MbI OIPEAEIEHHBIX BELIECTB, TOHUMAs
cmbpicn mokasarens [IJIK, mosicHATe Ha mnpuMepax CHocoObl yMEHBIICHUS WU
MPEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKa;

JUIS O0yYaroUIuXCsl ¢ OIPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBBSI: YMEHHE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JIOCTYNMHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUH;

JUISL CHENbIX W CHA0OBUIAIIMX OOyYalolUXCA: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaiims mist 3anmucu XUMHYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMpOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbl padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atomoB. [lepnoauueckuii 3aKOH https://mvyschool.edu.ru/
1.1 u [lepronnueckas cucTeMa XUMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemectBa. MHOrooopasue 4 https://mvschool.edu.ru/
' BEIECTB
1.3 XUMUHECKHe PeaKIHi 6 1 1 https://myschool.edu.ru/
Hroro o pazaeny 13
Paznes 2. Heoprannyeckasi XuMust
21 MeTamib 6 1 https://myschool.edu.ru/
29 HeMeTamis: 9 1 1 https://myschool.edu.ru/
23 CBs13b HEOPTaHUYECKUX U OPTaHUUECKHUX ) https://myschool.edu.ru/
' BEILIECTB
Hroro no paszneny 17
Pa3gen 3. XuMus 1 :Ku3HbL
3.1 XuMUs ¥ 5KU3Hb 4 https://myschool.edu.ru/
Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHUs

XUMUYECKUH 37IeEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypaIys aToOMOB

Ilepuonnueckunt 3axoH u Ilepuonnueckas
cucTeMa XuMHYecKux sneMeHToB JI. U.
MeneneeBa, ux CBsI3b C COBPEMEHHOMU
Teopuen CTpoeHus aToMOB. BxoaHoit
KOHTPOJIb

3aKOHOMEPHOCTU U3MEHEHUs CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCOUHEHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Meneneesa B
paSBI/ITI/II/I HaYKI/I

Crpoenue BemecTBa. XMMHUYECKas CBSI3b, €€

BHUAbBI, MCXaHHU3MBbI O6p330BaHI/I$I KOBAJICHTHOM
cBsa3u. BogopoaHas cBA3b

BasieHTHOCTB. DNIEKTPOOTPULIATETLHOCTD.
CreneHn okucieHud. BemecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHe 0 MUCTIEPCHBIX cucTeMax. icTHHHBIE
Y KOJUTOUIHBIE pacTBOPBL. MaccoBast 10J1s




BEILIECTBA B PaCTBOPE

Knaccmbm(aunﬂ U HOMCHKIJIaTypa
HCOPTraHNYCCKUX coequHeHuil. I 'eHeTHYeCKas
CBs3b HCOPraHNWYCCKUX BCUICCTB, PA3JINYHBIX
KJ1aCCOB

Knaccudukanus XuMruaeckux peakiuii B
HEOPTraHUYECKOW W OPraHUYECKON XHUMHH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TIPU
XUMHNYCCKUX peaKL[me

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XHUMHUYECKOE PABHOBECHE

10

[Ipaktrueckas padota Ne 1. «Bnusaue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

3HeKTp0J’II/ITI/I‘IeCKaﬂ Jucconuanus. ITonsgarue o
BoJI0OpoAHOM Moka3zarene (pH) pactopa.
Peaxiiuu nonnoro oomena. ['maponus
OPraHN4Y€CKUX U HCOPTraHNMYCCKUX BCIICCTB

12

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.
[TonsiTre 06 31eKTpoIM3€e PacIiaBOB U
PacTBOpOB coJieit

13

KontponbHas paboTa mo pa3aery
«TeopeTndyecknue OCHOBBI XUMHI.
ITonyroaoBoii KOHTPOJIb

14

Merauibl, ux nosioxenue B [lepunoaunueckoit
CHUCTEME XUMHUYECKUX A1eMeHToB JI. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS




atomoB. OOmue hu3ndeckue CBOMCTBa
METaJUIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT

15 HaIpsHKEHUH METaJIOB
XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpuii, Kanuii, KAJIBIHUI, MarHUH,
ATIOMUHUN) U UX COCTUHEHUN

17 XHAMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

18 XHUMHUECKUE CBOICTBA IIUHKA, KEJI€3a U UX
COCTUHEHUN
[Tpaktuyeckas pabora Ne 2. "Pemenne

19 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Metamnsn»"
Hewmeramnsl, nx nonoxenue B [lepuoanueckoin

20 CHUCTEME XMMHUYECKUX AeMeHToB JI. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
Pu3nuecKue CBOMCTBAa HEMETAIIOB.

21 AnoTponusi HEMETAIOB (Ha IPUMEpE
KHCIIopo/a, cephl, hocdopa u yriepoaa)

” XHUMHUYECKHUE CBOICTBA TAJIOT€HOB, CEPBI U UX
COCTUHEHUN

7 XuMHUYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU N

24 XUMUYECKUE CBOMCTBA yIiIepoaa, KPEMHUS U

UX COeqUHEHUN




25

[IpuMeHeHne BaXKHEHIIIMX HEMETAJIIOB M UX
COCTUHEHUN
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O000I1IIEHNE U CUCTEMATH3AIINs 3HAHUI 110
TEMEC ((HeMeTaJTJTBI)). BBI‘-II/ICJ'IGHI/ISI I10
YPaBHCHHSIM XUMUYECKUX PEAKIUI 1

TEPMOXMMHYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramnsl"»

28

KonTpomnpHas padota mo Temam «MeTamib» 1
«HemeTauiby.

29

HeopraHqucxne N OPraHUYC€CKNUE KUCIOTHI.
HeOpFaHI/IquKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

30

AmdoTrepHble HEOpraHU4ECKUe 1
OpraHMYECKUE COeqUHEHUS. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponpb xumun B o6ecrieueHu 3KOIOTUIECKOM,
SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEIULIMHBI

32

[IpencraBnenust 06 OOIMKUX HAYYHBIX
MPUHIIMITAX TPOMBIIUICHHOTO MOJTYYCHHS
BaXXHENIITNX BEIIECTB

33

Yemosek B MHUPE BCIICCTB U MAaTCPUATIOB.
HpOMe)KyTO‘lHaﬂ arrecranuda

34

XHMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

11 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpasoBanusi

1

TeopeTnueckue OCHOBBI XUMHUH

1.1

Brnanenne cucremMol XMMHMUYECKMX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOTIOJIATAIONIME  TOHATHS  (XMMHUYECKHMW  JJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-2TIEKTPOHHBIE OPOUTAII aTOMOB,
WOH, MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb

OKHUCJICHUs, XUMHUYECKas CBA3b, MOJb, MOJIIpPHAas Macca, MOJSPHBIN
00BEM, KpUCTAJTINYECKast pemeTka, THIIBI XUMHUYECKUX

peakuuii (OKUCIUTETHhHO-BOCCTAHOBUTEHHBIE, 9K30- u
SHIOTEPMUYECKHUE, peakuuun HOHHOI'O oOMeHa), pacTtBop,
AJEKTPOJIUTBI, HEIJIEKTPOJUTHI, SJIEKTPOJIUTHIECKAS JIICCOITHAITHS,
OKHUCJIUTENb,BOCCTAHOBUTENb,  CKOPOCTh XUMHUYECKOW  PEaKLMH,
XUMHUYECKOE paBHOBecHE); TEOpHUH U 3aKOHBI (Teopust
JNEKTPOJIUTHUECKOW — nuccounanmu, llepuommuecknii 3akon  JI.U.
MengeneeBa, 3aKOH  COXpPaHEHHS  MacChl),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
CcoCTaBe, TOJIYYeHHUH H O€30MacCHOM HWCIOJIb30BAaHUU BaKHEHIIIMX

HCOPraHNM4YCCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ JACATCIIbHOCTHU

1.2

ChopmupoBaHHOCT, yYMEHMI BBISBISATH XapaKTEpHbIE NPU3HAKH U
B3aMIMOCBSI3b HM3YUEHHBIX TOHATUH, NPUMEHSATh COOTBETCTBYIOILIUE
MOHSATUSA TPU ONUCAHUU CTPOCHUSI M CBOMCTB HEOPraHUYECKUX
BEIIECTB W WX MPEBPAIEHUN; BBISBIATh B3aUMOCBS3b XHUMHUYECKUX
3HaHUU c MOHSITUSIMH u MpeJICTaBICHUSIMHU IPYTUX

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Branenve OCHOBHBIMH METOJaMHM HAy4YHOI'O TIO3HAHMSI BEILECTB U
XUMHUYECKUX sBIeHUN (HaOIIOfeHHe, W3MEepeHue, HKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpeaACIAThE BAJICHTHOCTb U CTCICHb
OKHCJICHHSA XHUMHYCCKUX DJOJIECMCHTOB B COCAUHCHHUAX PA3JIMYHOIO
CcoCTana, BUJ XUMHYECKOH CBA3U (KOB&J’ICHTH@.}I, HOHHAas,

MeTaJUTHYecKasi, BOJOPOIHAS) B COCIUHECHHIX, TUI KPUCTAILUTMYECKON




PEIETKH KOHKPETHOI'O BELIECTBA (aTOMHAs, MOJECKYJIApHAs, WOHHAs,

MeTaJUTHYECKas)

1.5

ChopMupoBaHHOCTh YMEHHUH ONPEIENATh XapaKTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

CdhopmupoBaHHOCTE ~ yMEHHS  KIACCU(UIIMPOBATH  XUMHUYECKHE
PEaKIMK 10 PA3JIUYHBIM MPU3HAKAM (YUCITy M COCTaBY PEardupyrOIINX
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakiuu, W3MEHEHHUIO CTeleHel
OKHCIICHHS ~ DJIEMEHTOB,  OOpaTMMOCTH  PEaKIIHH, Y4aCTHIO

KaTajiu3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHMH  COCTaBISATh YPaBHEHHUS  peakIuil
pasIMYHBIX ~ THIIOB, TOJNHBIE W  COKPAIICHHBIE  ypaBHEHHS

peakuuii MOHHOTO OOMEHa, YYWUTHIBas YCJIOBHS, MPH KOTOPBIX 3THU

peakiuu UAYT 10 KOHIIA

1.8

CdopmupoBaHHOCT, YMEHUN MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLIIE
KAueCTBEHHBII COCTAaB  pa3jIMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh  ONBITHBIM  IIyT€M  HOHBI, [PUCYTCTBYIOIIHE B

BOJHLIX paCTBOpAaX HCOPraHMYCCKUX BCUICCTB

1.9

ChopMUpOBaHHOCTb YMEHHMH pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

ANIEKTPOHHOTO OallaHCa 3TUX peaKlui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peakly OT pa3Iu4HbIX (PaKTOpPOB

1.11

ChopMUpPOBAaHHOCTL yMEHUH  OOBSICHATH  XapaKTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHELIHErO BO3JIEUCTBHS

(npuniun Jle Hlatense)

0611.18.51 " HCOPraHU4YCCKasA XUMHA

2.1

CdopMuUpOBaHHOCTL yMEHHH pacKpbiBaTh cMbICH [leprogmdeckoro
3aKOHa JI.1. Menneneesa " JIEMOHCTPUPOBATH ero

CHCTEMATH3HPYIOIIYl0,  OOBSICHUTEIBHYIO M  MPOTHOCTHYECKYIO

byHKIMHA




2.2

ChopMupoBaHHOCTb YMEHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYeCKMX »djemMeHToB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl xuUMHuyeckux anemeHToB JI.M. MeHnneneeBa, HCHONb3Yys
MOHATHUSL  «S-, p-, d-DIEKTPOHHbIE OPOUTANIN», «IHEPreTUYECKUE
YPOBHM»,  OOBSCHATh  3aKOHOMEPHOCTH  M3MEHEHUS  CBOMWCTB
XMMHUYECKHUX 3JIEMEHTOB M MX COEIMHEHUH MO MepuojaMm M Tpyliam

Ilepuonuueckoi cuctemMbl XuMuiyeckux snemeHToB 1.1, Menaeneena
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CdhopmupoBaHHOCT, YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XHUMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBSI3H  MEXKIY
HEOPraHMYECKUMHU  BEIIECTBAMH € IOMOINBIKD  ypaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

ChopmupoBaHHOCT, ~ YMEHHMIl  yCcTaHaBIMBaThb  MPUHAMJIEKHOCTD
HEOPraHMYECKUX BEWIECTB IO MX COCTAaBy K ONPEACICHHOMY

Kkiaccy (Tpymnme) coenuHeHU (MpoCThle BellecTBa — METaIbl U

HEMCTAJJIbI, OKCHUAbI, OCHOBAaHUs, KHUCJIOTHI, aM(I)OTepHLIe THUAPOKCUBI,

2.5

ChopmHupoBaHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYIO CHMBOJIUKY
UL cocTaBleHHsT (OpMyN BEIIECTB W ypPaBHEHHH XHUMHYECKUX
peakuuii, cuctematnueckyo HomeHkinarypy (IUPAC) u TpuBHasbHbIe
Ha3BaHUS OTJEJbHBIX HEOPraHWYECKHUX BeIIeCTB (yrapHelii ras,

YIIEKUCIBIA — ra3, aMMMaK, TameHas  M3BeCTh,  HeramieHas

U3BECTh, MUTHEBAS COJIA, MUPUT U JPyTHE)

2.6

ChopmupoBaHHOCTh YMEHMH XapaKTepU30BaTh (OMHUCHIBATh) OOLIME
XMMHUYECKHE CBOICTBA HEOPraHMYECKHUX BEIIECTB PAa3IMUHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHWE  TE€HETUYECKOW  CBSI3M  MEXKIY
HEOPraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbI0  ypaBHEHUN

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKum?I

2.7

CdopMupoBaHHOCTh YMEHUH TIJIAHUPOBATH U BBITIOJIHITH XUMHUYECKUN
HKCHEPUMEHT (pa3jokKeHHWe IMepoKcHaa BOAOPOAA B IPUCYTCTBHU
KaTaJli3aTopa, ONpE/eICHHE CPEAbl PacCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO MHIMKATOpPa, BIUSHUE PA3JIMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOM peakluH, peakiuu HOHHOTO OOMEHa,
KayeCTBEHHbIC PEAaKLUU Ha Cyib(ar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA
KaTUOH aMMOHHUA, PCIICHUC IJSKCICPUMCHTAJIBHBIX 3aaa4d I10 TEMaM
«Metamibl» u «Hemeranabsl») B COOTBETCTBUM C MPAaBUIAMU TEXHUKU
0e30MmacHOCTH TpU OOpallleHUH C BEIIeCTBAaMU M J1TaOOpaTOpHBIM
000pyZI0BaHUEM; NPEICTABIATh pe3yJbTaTh XUMHYECKOTO
JKCIIepUMEHTa B (GopMe 3alucu YpPaBHEHHIl COOTBETCTBYIOIIMX

peaKI_II/Iﬁ )51 (bOpMyanOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopmupoBaHHOCT, yMEHHI COONIOAATH TMpaBWIa  IOJH30BAHHS
XMMHUYECKON TOCyl0l U 11a00paTOpHBIM OOOPYJOBaHHEM, a TaKkKe
mpaBujia 0OpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMU

110 BBIIIOJTHCHHIO na6opaTopHHx XUMHNYCCKUX OIIBITOB




2.9

CdopmupoBaHHOCTh ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHUE

MpoNHeCCChI, JICKAINHUEC B OCHOBC IMPOMBIINIJICHHOI'O IOJYUYCHUA cepHoﬁ




KHCJIOTHI, aMMHaKa, a TaKke c(HOpMUPOBAHHOCTH MPEACTABICHUH 00
O0IIMX HAy4YHBIX MPUHIUMNAX M HKOJOTHMUECKUX MpobiieMax

XUMHYECKOT'O IMTPOMU3BOJCTBA

XuMus 1 )Xu3Hb. PacueTel

3.1

ChopmupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, pPOJIM XUMUHA B TO3HAHUU
SABIIGHUH TPHUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS U KYJIBTYPBI
JMYHOCTH, €€ (YHKIMOHAILHOM TIPaMOTHOCTH, HEOOXOIUMOM
UIsL  penieHus MPaKTUYECKUX 3a1a4 u 9KOJIOTUYECKH

00OCHOBaHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO U MIPUPOIHOM Cpejie

3.2

CdopmMupoBaHHOCTH YMEHUUT KPUTHYECKHU AHAJIM3UPOBATH
XUMHUYECKYI0 HWH(POpMAIUIO, TOIYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKaIUH, ceTb VIHTEpHET U Ipyrue)

33

ChopmupoBaHHOCTh yMEHHMIl coOdIOAAaTh MpaBUia IKOJIOTUYECKU
11eJ1eco00pa3HOro IMOBEACHUS B OBITY M TPYIOBOU IEATENBHOCTH B
LEJAX COXPAaHEHHS CBOETO 3I0POBbS U OKPYXAIOIMIEH MPUPOTHOMN

cpensbl

34

Oco3HaBaTh OMACHOCTh BO3JICHCTBHSI HAa IKUBBIE OPraHU3MBI
ONpENENEHHBIX  BEIIECTB, IOHUMas cMbich mokaszarens 1K,

IMOSICHATH Ha IMpUMEpax CIIOCOOBI YMCHBIICHUA W MMPEAOTBPAICHUA HUX

BpCaAHOIO BOSHCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA

3.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOINUTH BBIYUCJICHUA C

HCIIOJIB30OBAHHUEM IIOHATHA «MacCCOBasg OOJII BEIICCTBA B PACTBOPC»,
00BEMHBIX OTHOIIICHUH ra3oB Ipu XUMHNYCCKHX peaKuuAiax,
MacCChl BCIICCTBA HJIN 00bEMa Ta30B IO H3BCCTHOMY KOJHUYCCTBY

BEIIECTBA, Macce WIM O0BEMY OJHOTO W3 yYacCTBYIOIIMX B

peakIMM BEIIECTB, TEIJIOBOTO 3((dekra peakuun Ha OCHOBE 3aKOHOB




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnyeckue OCHOBbI XUMUHU

1.1

XUMHUECKUI AIeMeHT. ATOM. SIApo aToMa, W30TONBI. DICKTPOHHAs 000JI0YKA.
DHepreTuvyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIEMEHTHI.

OCoOEHHOCTH pacrpesieieHus] SIEKTPOHOB MO0 OpOUTANISIM B aTOMax JJIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYPAIHs aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepronnueckas cucrema XuMuueckux siaeMenTon J1.1.
MenpeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonuyeckoil CHCTEMBbI
xumuyeckux annemeHToB (.M. MeHaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHUYECKHUX JIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEIIECTB IO TPYIIaM M IEepUOIaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBsA3b. BHAbl XUMHUYECKOH  CBSI3U
(koBaneHTHAs HEMOJSpHAs W TIOJSIpHAs, WOHHAs, MeTammdeckas). VoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHU3MbI 00pa30BaHMs KOBAJCHTHON XUMHUYECKOW CBSI3U

(0OMEeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJEKYJISIPHOIrO U HEMOJIEKYJSIPHOIO CTPOEHMsI. 3aKOH ITOCTOSHCTBA

coctaBa  BEmIeCTBA. THINBI  KPUCTAUIMYECKHX  PENICTOK.  3aBUCHMOCTh

CBOMCTBA BEWIECTB OT THIA KpUCTAUIMUecKoi pemerku. Ilonsarue o

AUCHICPCHBIX CUCTCMAX. HUctuaueie n KOJUIOMJHBIC pPacCTBOPLI. MaccoBas JOJIA

BCHICCTBA B DACTBODC

1.6

KHaCCI/Iq)I/IKaI_II/IH HEOPTaHNYCCKUX COCJIMHEHUH. HOMCHKJ'IaTypa HCOPTraHNYCCKUX

BCIICCTB

1.7

Xumuueckass — peaknusa.  Kiaccudukamuss ~— XMMHUYECKMX — peakiuii B
HEOPraHUYeCKOW M OPraHUYEeCKOM XMMHH. 3aKOH COXPAHEHUsI MAacCChl BEIIECTB,

3aKOH COXpaHCHUA 1 MPEBpaAllICHUA DHCPIUH IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpPOCTb peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4Yeckoe paBHoBecue. DakTophl, BIMAIOIIUE Ha

COCTOsIHME XUMHUecKkoro pasHosecus. [Ipuanun Jle [larense

1.10

BHCKTpOHI/ITI/I‘ICCKaH Jucconranms. CunpHple W cia0ble QJICKTPOJIUTHI. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HefITpaﬂbHaSI, mcJIo4YHasd. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC pcakuuun




Heoprannueckas xumus

2.1

Hemerannsl. [lonoxenue Hemeramios B Ilepuonnueckoil cucteMe XMMHUYECKUX
anementoB .M. MeHaeneeBa U 0cOOEHHOCTH CTpOeHHUs aToMoB. Puznueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIIOB (Ha npuMEpe KUCiaopoaa, CCphl,

dbocdopa u yriepona)

2.2

XUMHYECKUE CBOMCTBA BAXXHEWUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yriepoma W KPEeMHUS) W HUX  COCAMHEHWH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIMX ~ KHUCIOT, BOJOPOAHBIX coeanHeHuii). IIpumenenue

BaXKHEHUIINX HEMETAJIOB U UX COEOIUHEHUN

2.3

Mertamnbl. [lonoxxenue wmetamioB B llepmoamdeckoil cucremMe XUMHUUYECKUX
annemenToB .M. MenneneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0OUEK
aToMoB MeTauioB. O0mue guzndeckue cBoicTBa MeTauioB. CIIIaBbI METAJLIOB.

DJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHUI METaJIJIOB
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XUMHYECKHE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpPUHM, KaJlud, KaJlbIUH,
MarHui, ajJlOMUHUN, ITUHK, XPOM, XKEJIe30, MEeIb) U WX coeauHeHuid. OO0mme

CII0COOBI MOJIYYCHU MCTAJIJIOB. HpI/IMeHeHI/IC MCTAJ1JIOB B 6BITy U TCXHHUKE

2.5

I'eneTnueckas cBI3b HCOPraHMYCCKUX BCIICCTB, IPUHAMJICIKAIINX K PA3JIMIHBIM

Ki1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrneueHUU 3KOJIOFI/I‘{6CKOI>’I, BHCpFCTH‘{eCKOﬁ n HI/III_ICBOP’I
6630H3CHOCTI/I, Pa3sBUTHU MCAWLUHBI. Ilonstue o HAaYYHBIX MCTOAAaxX ITO3HAHUWA

BCIICCTB 1 XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

[IpencraBnenust 00 OOIMIMX HAayYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJYyYeHUs
BOXHEHIIMX BeElIECTB. YEIOBEK B MHUpPE BEIIECTB M MATEPUAJIOB: Ba)KHEUILIHE
CTPOMUTENBHBIE MAaTEpUAIbl, KOHCTPYKIMOHHBIE MaTepUalibl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepHalibl JJIsi 3JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHE U

MUHepaJlbHbIE y100pEeHUs

33

XuMUsT W 3JI0pOBbE YENOBEKa: IMpaBWIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOT0 UCTIOJIb30BaHUS MIPENapaToB OBITOBON XUMHUHI

B IIOBCEHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Xumwst, 10 xkmace/I'abpuansa O.C., Octpoymon W.I'., Cnaakos C.A.,

AxrnnonepHoe obmectBo «M3aarenscTBo «IIpocBerieHue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Xnmus 10 kmacce

Xumus 11 kiace

Tpenaxep “O6mako 3nanni” Xumust 10 kmacc
Tpenaxep “O6nako 3Hanuit”. Xumus. 11 kiacc
Xumus. 10-11 xknaceet

Tpenaxep “O6mako 3nanui”. Xumus. 10 kmacc
(YyriryOneHHBINH YPOBEHB)

Tpenaxep “O6mako 3nanuii” Xumus. 11 kmacc
(YriryOnieHHBINH YPOBEHB)

Hudposoii kypc “Xumus YrinyoneHHbl ypoBeHs 10
KJ1acc

®denepalibHOE TOCYJapCTBEHHOE
aBTOHOMHOE 00pa30BaTENIbHOE
yUpEXKJIEHUE BBICIIET0 00Pa30BaHUS
“I"'ocy1apCTBEHHBIN YHUBEPCUTET
MPOCBEIIECHUS

®denepalibHOE rOCYJapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE
YUpEKACHUE BBICIIETO 00pa30BaHUs
“I'ocy1apCTBEHHBI YHUBEPCUTET
MpOCBeIIeHus”

000 “Dusukon JIab”

000 “Dusukon Jlad”

I'ocynapcTBeHHOE aBTOHOMHOE
o0pa3oBaTeNbHOE YUpeKIeHUE
BBICIIIET0 00pa30BaHus Topoia
MockBbI “MOCKOBCKHI FOPOACKOMN
MeJJarorn4ecKuii yHUBEPCUTET
000 “®Dusukon JIab”

000 “dusnkos J1ad”

denepanbHOE rocy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE
yUpeKACHUE BBICIIEI0 00pa30BaHuUs
“I"'ocy1apCTBEHHBII YHUBEPCUTET
MPOCBEIICHUS”


https://myschool.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

[udposoii kype “Xumust YrayOneHHbIi ypoBens” 11

KJ1accC

Xumust BuptyanbpHbie 1a00opaTOpHbIE U IPAKTHYECKUE

paboThl

Xumus 10 knacc (6a30BbIi ypOBEHB)

Xumus 11 kmacc (6a30BbIii ypOBEHB)

denepanbHOE TOCYIaPCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKACHUE BBICIIETO 00Opa30BaHHUS
“I'ocynapcTBEHHBINH YHUBEPCUTET
MPOCBEIICHUs”

®denepalibHOE TOCYJApPCTBEHHOE
OI0/1)KETHOE HAyUHOE YUpEeXKICHUE
“NHCTUTYT cColep KaHUsl 1 METOJIOB
o0yuenust umenu B.C. Jlennera”
000 “MobuiibHOE DAEKTPOHHOE
O6pazoBanue”

000 “MobuiibHOE DAEKTPOHHOE
O6pazoBanue”






