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HOSACHUTEJIBHAS 3AIIUCKA

[IporpaMma mo XWMHHM Ha YpOBHE CpemHEro oO0mero obpa3zoBaHus pazpaboTaHa Ha ocHOBe (DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii @enepanum», TpeOOBaHHN K pe3yibTaTam
OCBOCHUS  (eicpalIbHOM  00pa3oBaTENbHOW MporpaMMmbl  cpenHero obmiero obpasoanums (DPOII  COO),
mpencTaBieHHBIX B DemeparbHOM rocyapcTBeHHOM oOpazoBarenpHOM ctanmapre COO, ¢ yuérom Konnenrmmm
npenojaBanus y4ueOHoro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHm3aunusix Poccuiickoit ®enepanym,
peaNM3yIONINX OCHOBHBIE OOpa30BaTeNbHBIE TPOTPaMMBI, W OCHOBHBIX MOJIOKEeHUH «CTpaTterusi pa3BUTHS
BocruTanus B Poccuiickoit @enepanmu Ha repuon 10 2025 romga» (Pacnopspkenne IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MporpamMMbl IO XHMHHW, K OIPENeIeHHI0 OO0Ied cTparernu OOydeHHd,
BOCIIHUTAHUS U Pa3BUTHS 00yUYaONINXCS CpeACcTBaMH ydeOHoro nmpeamera «Xumuss» mias 10—-11 kmaccoB Ha 6a3oBoM
ypoBHEe cocTaBwim KoHIentyanbHble monokeHns GPI'OC COO o B3anMOOOYCIOBIEHHOCTH IIeJiel, Comep:kaHus,
pe3yNnbTaToB 00Y4EHUS U TpeOOBaHMH K YPOBHIO TOJATOTOBKH BBITTY CKHUKOB.

XuMudeckoe o0pa3oBaHUe, MOIy4YaeMoOe BBITYCKHHKaMH 0O0IIeo0pa3oBaTeNlbHOW OpTraHW3allnd, SBISETCS
HEOTHEMJIEMOU JacThI0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIINM 3TANlOM PEaM3alii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX IEJIOCTHOW CHCTEME XHMHYECKOTOo OOpa3oBaHUsA. OTH
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOABI, POPMHPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YEIOBEKa, a
TaKkK€ OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO W TPHUPOAHOHN cpeme. Peammsyercs
XUMHAYECKoe 00pazoBaHue 00yJaonIuXxcs Ha YPOBHE CpeAHETo 00Iero 00pa3oBaHus CpeICTBAMHU YIeOHOTO ITpeIMeTa
«XuMHsI», COJIEpKaHue U MOCTPOCHUE KOTOPOTO OMNpE/ACiIeHbl B IPOrpaMMe M0 XHUMHUU C YYETOM crieliuUKN HAyKU
XMMUH, € 3HAUEHUsI B MIO3HAHWUU MPHUPOIBI U B MaTEPUANBHON JKU3HU OOIIECTBA, a TAKKE C YUETOM OOIINX LesieH u
MPUHIMIIOB, XapaKTePHU3YIOMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHero obmiero obpaszoBanusi B Poccuiickoit
®denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WrpaeT O0COOYI0 POJIb B COBPEMEHHOW IMBHIIM3AIINH, B
CO3JlaHMM HOBOW 0a3bl MarepHaibHOW KynbTypbl. OHa BHOCHT CBOH BKJIaJ B (OPMHPOBAHHE PAlOHAIHLHOTO
HAYYHOTO MBIIIUIEHHSI, B CO3JJaHHE IIETIOCTHOTO MPEJCTaBICHUSI 00 OKPY)KaIoIIeM MHUpE Kak O €IWHCTBE NMPUPOIBI U
4enoBeKa, KoTopoe (QopMUpyeTCs B XMMHH Ha OCHOBE NMOHUMAaHHUS BEHIECTBEHHOTO COCTaBa OKPY)KAIOIIEro MHpa,
OCO3HaHMS B3aMOCBSI3M MEX]y CTPOCHHEM BEIIECTB, MX CBOMHCTBAMH U BO3MOXKHBIMHU OOJIACTSIMU ITPUMEHEHUSI.

TecHo B3aUMOJICUCTBYS C APYTUMHU €CTECTBEHHBIMU HayKaMH, XMMHUsS CTalla HEOThEMJIEMOW YaCTbI0 MHUPOBOI
KYJIBTYpbl, HEOOXOIMMBIM YCIIOBHEM YCIEITHOTO TPY/Aa U KU3HHU KaXKI0T0 wieHa obniecTBa. CoBpeMEeHHAs! XUMHS KaK
HayKa CO3HJaTelbHas1, KaKk HayKa BBICOKHX TEXHOJIOTHI HalpaBlieHa Ha pelIeHUe MI00ANBHBIX MPOOJIEM YCTOHYHUBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPhEBOM, DHEPTETHUECKOU, TUIIIEBOM, SKOJIOTHIECKOM OE30ITaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBeTcTBUMUM ¢ OOMIMMU LENSMH ¥ NPUHIMIIAME CPEIHET0 OOIEro o0pa3oBaHUsl COJEpKAaHUE MpeaMeTa
«Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb M3yUYEHMS) OPUEHTHPOBAHO MPEUMYIICCTBEHHO Ha OOIICKYJIbTYPHYIO
MOJITOTOBKY OOYYalOIIUXCS, HEOOXOMUMYIO WM JIJIsl BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIEITHOTO
BKITIOYEHUS B )KH3Hb COIIMYMA, POJIOJDKEHHS 00pa30BaHus B Pa3IMYHBIX 001aCTIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO
C XMMHEH.

CoCTaBIAIONIUMHE TIPEAMETa «XUMUS» SBIAIOTCA 0a30BbIe Kypchl — «OpranHuueckas xumusi» u «OOmas u
HEopraHuyeckas XHMHsD», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOil HayKH:
cucTeMa 3HAaHWH 10 HEOPraHM4YeCKOHW XMMHUH (C BKIIOYEHHEM 3HAHMK M3 OOIIEH XMMHH) U OPraHMYeCKOW XUMHH.
dopMupoBaHKE 1aHHON CUCTEMbI 3HAHUH [P U3yYCHUH NpeIMeTa 00ecedrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCErO
MHOT000pa3usi BEIECTB HAa OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUH XUMHUHU.

CrpykTypa copepkaHust KypcoB — «OpraHuueckas xuMmusiy u «OOmas M HEOpraHWveckas XUMHS»
chopMHpoBaHa B NpPOrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO IMOJAXOAa K HM3YYEeHHIO Y4eOHOro Marepuaia u
00yCJIOBJIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUHM Ha OMpEAETIEHHBIX TEOPETHYECKHX YPOBHSX. Tak, B
Kypce OpraHMuecKON XMMHUH BEILECTBAa PACCMAaTPUBAIOTCS HA YPOBHE KIACCHUECKOW TEOPHH CTPOCHHUSI OPraHUUECKUX
COCAMHEHMH, a TaKke Ha YpPOBHE CTEPEOXMMHYECKHMX M DJCKTPOHHBIX MPEACTaBICHUH O CTPOCHHWU BEIECTB.
Caeznenust 00 u3yyaeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOIOB JI0 CIOXKHBIX OMOJIOTHYECKU
aKTHBHBIX COeAMHEHHUN. B Kypce opraHn4eckoil XMMUH MOJTy4aroT pa3BUTHE CPOPMUPOBAHHbBIE HA YPOBHE OCHOBHOT'O
obmero o0pa3oBaHMs IEPBOHAYATLHBIE NPEICTABICHUS O XUMHUYECKOW CBS3M, KIaCCU(PHUKALMOHHBIX MPH3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECCTB OT UX CTPOCHUSI, 0 XUMUYECKOH PEaKIIIH.

[lox HOBBIM YTJIOM 3peHHS B MpeaMere « XuMHsS» 0a30BOr0 YPOBHS paccMaTpHBAETCS M3YUYCHHBIH Ha ypOBHE
OCHOBHOT0 00miero o0Opa3oBaHMs TEOPETHUECKHII MaTepual W (aKTOJIOTMYECKHME CBEICHHS O BELIECTBaX U



XMMUYECKOM peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas W HeOopraHuueckas XuUMHs» 0O0y4aroluMcs
MPEIOCTAaBIsAETCS BO3MOXHOCTH OCO3HATh 3HAUCHHE TMEPHOJMYECKOTO0 3aKOoHAa C OOIIETEOPETHUECKUX U
METOAOJIOTUYECKUX TO3UIHIA, TIIy0Xe MOHATh UCTOPUIECKOEe U3MEHEHHE (QYHKLHUI 3TOTO 3aKOHa — OT 0000IIaroeit
710 OOBSACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHHMH 0 BayKHEHIINX BEILIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH, a TaKXKe
0 XUMHYECKHX PEaKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX NMpOTeKaHus JomonHseTcs B Kypcax 10 u 11 xmaccos
AIIEMEHTAMH COACP)KaHHS, UMEIOIUMH KYJIbTYpOJOTHYECKHI W MPUKIATHONW XapakTep. DT 3HaHUS CIIOCOOCTBYIOT
MMOHMMAaHHUIO B3aHMOCBSI3U XUMHUHM C APYTUMH HayKaMH, PacKpbIBalOT €€ posib B MO3HABATEIbHOM M MPAKTHUUYECKOU
NeSITENIbHOCTH  YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXXCHHUSI K MPOLECCY TBOpYECTBA B OONACTH TEOPHH HU
MPAaKTUYECKUX MPUIOKEHUH XUMHH, TOMOTAIOT BBIMYCKHHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYMMBIX IpOoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBAaTh WH(POPMALMI0 U NPUMEHATH €€ I
MIOTIOJIHEHUSI 3HAHUHM, PELICHUS] WHTEJUIEKTYaJbHBIX WU 3KCIIEPUMEHTAIbHBIX HCCIIEAOBATEIbCKUX 3agad. B memom
coJep)kaHue ydeOHOro mnpeamera «XWMHUS» IAHHOIO YPOBHS M3YYEHHS OPHUEHTHPOBAHO Ha (DOPMHUpPOBAHHUE Yy
00y4arommxcsi MHUPOBO33PEHUYECKONM OCHOBBI AJIsl NMOHUMAaHUS (WIOCOPCKHX HAEH, TaKuX Kak: MaTepHalbHOEe
€IMHCTBO HEOPTraHUYECKOI0 M OPraHN4YecKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM U CTPOCHHUEM,
M03HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM SKCHEPUMEHTAa M PELICHHS MPOTHBOPEUYUH MEXKIY HOBBIMU (haKTaMH U
TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHNE POJIHM XMMHUH B PELICHUH HKOJOTMYECKHUX MPOOJeM, a Takke mpodiem
cOepexeHns FHEPreTUIECKUX PECYPCOB, ChIPhSI, CO31aHHUS HOBBIX TEXHOJIOTHH U MaTepUaJIOB.

B nane perreHus 3a1ad BOCIHMTAHMA, PA3BUTHSL M COLMANM3ALUHN OOYYaAIOIIMXCS MPUHATBIE IPOTPaMMON 110
XMMUH TIOAXOIbl K ONPEIENICHHIO COAEpXaHMS M IOCTPOEHHs IpeaMeTa NpeaycMaTpUBalOT (OpMUpPOBaHHE
YHHUBEPCAJIbHBIX y4eOHBIX NEHCTBUH, UMEIOMMX 0a30BO€ 3HAYCHUE AJIS PA3IMYHBIX BHUIOB JCSTEIbHOCTH: PEIICHUS
mpo0JieM, MOWCKa, aHau3a U 00paboTKu MHQPOpPMANKUK, HEOOXOAMMBIX ISl MPHOOPETEHHUS OMbBITa MPAKTHIECKOW U
HCCIIEI0BATENbCKOM AESITENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUN XUMHUH.

B npakTuke npenopaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, TaK U HA YPOBHE CPEIHETO
obmero o0pa3oBaHMs, IPH ONPENEIECHUH COJEpP)KATEIbHOW XapaKTepUCTUKU Leled M3Y4YeHus IpeaMera
HampaBJICHUEM II€PBOCTENICHHOW 3HAYMMOCTH TPAAULMOHHO MPHU3HAETCS (POPMUPOBAHKHE OCHOB XMMHUYECKOW HAyKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON AEATEIbHOCTH YEIOBeKa U KaK OZHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. C METOIUYECKONW TOYKM 3pEHHUS] TaKOW MOAXOJ K ONpPENeNICHUIO LeJied M3Yy4eHHs NpenMeTa
SIBJISIETCS. BIIOJIHE OIIPAaBJAHHBIM.

CornacHo 1aHHOHN TOYKE 3pEHUS TTIaBHBIMU LESIMU U3YUEHUS npenMeTa «Xumus» Ha 6azoBoM yposHe (10 —11
KJI.) SABJISIFOTCS:

e (hopMHUPOBaHHE CHUCTEMbl XHMHYECKMX 3HAHHWH KaK BaKHEUIICH COCTABJIAIONICH €CTECTBEHHO-HAYUYHOU
KapTHHBI MUPa, B OCHOBE KOTOPOH JIeXKAaT KIIFOUEBbIE MMOHATHS, (PyHIaMEHTAIbHBIE 3aKOHBI M TEOPUH XUMHHU,
OCBOCHHE f3bIKa HAYKH, YCBOEGHHE M IOHMMAaHHME CYLIHOCTH JOCTYIHBIX 0000IIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPHEH MX pa3BUTHA U CTAHOBJICHUS;

e (QopMupOBaHME W pa3BUTHE NPEACTABICHUH O HAayYHBIX METOAAX IO3HAHMS BEIIECTB U XHMHYECKHX
peaknuid, HeOOXOOUMBIX Ul MPHOOPETEHUs] YMEHHH OpMEHTHUPOBATHCS B MHPE BEIECTB M XUMHUYECKHX
SIBIIGHUI, IMEIOLINX MECTO B MPUPOJIE, B MPAKTUIECKON M TOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB JESTENbHOCTH, CBA3aHHBIX C HAOJIOAECHUEM M OOBSCHEHHEM XMMHUYECKOTO
9KCIIEPUMEHTA, COOJIOJICHUEM TIPaBUII 0€30MIaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsny c atum, conepxarenpHast XapakKTepUCTHKA IIeTIeH U 3a/1a4 U3yUeHHs PeAMETa B MPOrpaMMe 10 XHUMHAU
YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMH B CHCTEME CPEIHETo OOIIero 0Opa3oBaHMs.
CerogHss B TpenojaBaHWM XHMHH B OOJNBIIEH CTENEHH OTHAETCS MPENNOYTeHHE NPAKTUYECKOW KOMIIOHEHTE
cojiep>kaHusi OOy4YeHHUs, OPUEHTUPOBAHHOW Ha TIIOJTOTOBKY BBITYCKHHMKA OOIE00pa30BaTEIbHOW OpraHU3aIiH,
BJIaJICIOIIEr0 He HA0OPOM 3HaHUH, a PyHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CII0OCO0AMH U YMEHHSAMH aKTHBHOT'O
MOJTyYEHUS 3HAaHUM U IPUMEHEHHS UX B PEAIbHON KU3HU ISl PEILICHUS MPAKTUYECKHX 3a7a4.

B cBsi3u ¢ 3TUM TpU M3y4YEHUHU NpeaMeTa « XUMHS» JOMHUHUPYIONIee 3HaUCHHE MPUOOPETaoT Takue Lelu U
3aJ1a4M, KaK:

ajanTauusi 00y4aromuxcsl K YCIOBUSIM IMHAMUYHO Pa3BUBAIOIIEroCsl MUpa, (OPMUPOBAHNE WHTEIUIEKTYaIbHO
Pa3BUTON JHYHOCTH, TOTOBOW K €caMOOOpa30BaHMIO, COTPYOHHYECTBY, CAMOCTOSTENLHOMY NPHHATHIO T'PAaMOTHBIX
pEIIeHNH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dopmupoBaHUe y 00Y4alOLIMXCsl KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTECHIINI), HMEIOMINX YHHBEPCAIbHOE
3HA4YeHHUE IJISl Pa3lIWYHbIX BUAOB NIESATEIBHOCTU: PEIICHHs MpOoOJIeM, NOUCKA, aHaiu3a U 00padOTKU WHPOPMAIUH,



HEOOXOIUMBIX JAJISl MPHOOPETEHHS OIBITA NEATEIBHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IO3HAHWU XUMHH, a
TaKXe JUIA OLICHKU C TIO3UINIA SKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpraHu3M YeJIOBeKa U NPUPOIHYIO CPEaY;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH oOydaromumxcs:
CIOCOOHOCTH CaMOCTOATENIFHO TNPHOOpETaTh HOBBIE 3HAHWA 10 XHMHW B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTSIMU, UCTONB30BATh COBPEMEHHBIE MH()OPMAIOHHBIE TEXHOJIOTHH JUIS TOMCKAa M aHaiu3a yuyeOHOW u
HAYYHO-TIOMYJIIPHOM HHPOPMALIH XUMHUYECKOTO COJCP KaHus;

(hopMHpOBaHHE U PA3BUTHE y 00YUYAIOMINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBIIICHHS, HA0II0JaTeTbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, NMPH IUIAHUPOBAHHH W MPOBEICHUU
XHUMUYECKOr0 SKCIIEPUMEHTA;

BOCIIHTaHKE y 00yJaromuxcsl yOex IEHHOCTH B TYMaHHUCTHUECKOI HANPaBICHHOCTH XUMHH, €€ B)KHOW POJIH B
penIeHNH TI00ANBHBIX IPOOIEM pPalMOHAIBHOTO HPHPOIOIOIB30BAHHS, TTOTOJHEHHUS YHEPreTHYECKUX PECcCypcoB H
COXpAHEHUS! HPUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpEKHOrO OTHOLICHHUS K HPHUPOAE U CBOEMY
37I0pPOBBIO, A TAKKE MPHOOPETEHHUS ONBITA MCIIOJIB30BAHMS MTOTYYECHHBIX 3HAHUH JUTS MIPUHATUS TPAMOTHBIX PELICHHH
B CUTYAIMsIX, CBA3aHHBIX C XUMUYECKIUMU SIBJICHUSIMHU.

B yueOHOM mutane cpemHero oOmiero oOpa3oBaHUs MpeAMET «XUMEsD 0a30BOrO YPOBHS BXOJUT B COCTaB
npeaMeTHOH o0acTn «EcTecTBeHHO-HAayYHBIE TIPEIMETHI.

OO1ee 9rco 9acoB, OTBEASHHBIX IS U3YYEHUSI XMMHH, Ha 0a30BOM YPOBHE CPEIHETr0 00IIero oopa3oBaHms,
cocraBisieT 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34 gaca (1 gac B Hemelo).

COJAEPKXAHME YYEBHOI'O IPEIMETA «XUMMUSA»

TeopeTn4yeckne 0CHOBBI XUMHUH

XUMHYECKHH 37€MEHT. AToM. flapo aTtoma, WM30TOMbI. DJEKTpOHHas 000J04YKa. DHEPreTHYecKUe YPOBHU,
MOAYpPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aneMeHThl. OCOOEHHOCTH PAaCHpEeAEICHHUs JIEKTPOHOB 0 OpOUTAIsIM B
aToMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOI0B. DINEKTPOHHAST KOHOUTYPALHSI AaTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuoanueckas cucrema xumuueckux saemeHToB Jl. WM. MenpeneeBa. CBs3b
MEpHOANYECKOro 3akoHa M llepnonnyeckoi cucteMbl XMMHUYecKkuX yieMeHToB JI. M. MenneneeBa ¢ coBpeMeHHOU
TEOpHEH CTPOEHHUs] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHMYECKHX 3JEMEHTOB M 00pasyeMbIX HMH
MPOCTBIX U CIOKHBIX BEIIECTB MO FPYIIaM U IepruoiaM. 3HaueHUE MEPUOJNYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKast CBSI3b. BHIbI XMMUYECKON CBA3M (KOBaJIEHTHAs HETIOJIApHAs U TMOJSpHAasd,
WOHHAas, MeTaJuimdeckas). MexaHu3Mbl 00pa30BaHHS KOBaJICHTHOH XWMHUYECKOW CBsi3W (OOMEHHBIH W JOHOPHO-
aKIenTopHbIi). BomopoaHas cBsa3b. BaleHTHOCTE. DieKTpooTpuliaTeabHOCTh. CTeneHb OKuciaeHus. MIOHBI: KaTHOHBI
Y aHUOHBI.

BemecTBa MONEKYISIPHOTO W HEMOJEKYJISPHOIO CTPOCHHWSA. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTBA. HITBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMCTBA BEUIECTB OT THUIA KPUCTAIIMYECKOHN PEIIETKY.

[lonsTne o aucmepcHBIX cucTeMax. VICTWHHBIE M KOJUIOMIHBIE pacTBOpHl. MaccoBas MOJs BEIIECTBA B
pacTtBope.

Knaccudukamus Heopranndeckux coequHeHHHA. HomeHkmaTypa HeopraHWYecKWxX BemlecTB. | eHeTmdeckas
CBSI3b HEOPTAaHWYECKUX BEMIECTB, MPUHAMISKANTNX K PA3INIHBIM KJIaccaM.

Xumudeckas peaknusi. Kiaccudukanuss XUMUYECKHX peakiuid B HEOPraHWYECKOW W OpPraHMYeCKOH XUMHH.
3aK0H COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs U MIPEBPAIICHUS YJHEPTUN TP XUMUYECKUX PEAKIIHAX.

CkopocTh peakiud, €€ 3aBUCHMOCTh OT pasnuuHbIX (akTtopoB. OOpaTvMbie peakiuh. XHUMHUYECKOe
paBHOBecHe. PaKTOpBbl, BIMAIOIIME HA COCTOSIHUE XUMUYecKoro papHoBecus. [Ipuniun Jle Harense.

OnexTponutudeckas auccoruanus. CuiapHbIe U ciadbie 37eKTponuThl. Cpema BOAHBIX PacTBOPOB BEIIECTB:
KHCIIasi, HEUTpasbHas, MeJI0YHasl.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKLIUH.

OKCIIepUMEHTAJIbHBIE  METOAbl M3Y4YEHUS BEINECTB M MX I[PEBpALlCHUH: JEMOHCTpalus TaOJull
«ITepuoanueckast cucrema xumuueckux sjeMeHToB [[. M. MenneneeBa», M3yueHHE MOJENEH KPUCTAUITMUYECKUX
pemeToK, HaOMIOCHHE W ONHMCAaHHE AEMOHCTPALlMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3jiokeHHEe MEepOKCHIa
BOZOpOJa B NMPHUCYTCTBUHM KaTalnu3aTopa, ONpPEIENIEHHE CPEIbl pPacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHINKATOPa, PEakud HOHHOTO OOMEHa), MPOBEJCHHUE MPAKTUYECKOH padoThl «BnmsHue pa3nuuHbix (HaKTOPOB Ha
CKOPOCTb XMMHUYECKOWN PEAKIINN.



Pacuérneie 3agaun.

Pacuérel mo ypaBHEHHMSIM XMMHUYECKUX pEakUUd, B TOM YHCIC TEPMOXUMHUECKHE pacuEThl, pacuérhl C
KCIIOJI30BAHUEM MOHSITHS «MacCOBast JOJISI BELIECCTBAY.

Heopranuyeckas xumus

Hemerannsl. [Tonoxenne nemeraoB B [lepuoanueckoi cucreme xumuueckux anementoB . . Menaeneena
U OCOOCHHOCTH CTpPOCHUS aToMOB. Du3MUYECKHME CBOMCTBA HEMETAJIOB. AJUIOTPONHS HEMETAUIOB (HA HpHUMEpE
KHCIIOpoJia, cepbl, pocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBAa BKHEUITUX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, Gocdopa, yriepoaa U KPeMHUs) U
WX COCJIMHEHUH (OKCHUJIOB, KUCIOPOICOIEPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHECHUH ).

[IpuMeneHre BaXHEHIIINX HEMETAIIOB U MX COCTUHEHUHN.

Mertamnbl. [lonoxxenne MeramnoB B Ilepuoamyeckoil cucteMe xummudeckux snemeHToB JI. M. Menpeneena.
OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmmue Qu3ndeckne CBOHCTBA METAJIIOB.
CriaBsl METAIUIOB. DJIEKTPOXUMHUYECKAN PSJT HATPSHKEHUN METaJUIOB.

XWMUYECKHE CBOWCTBA BaXKHEHIIMX METAIOB (HATPHM, Kalwid, KaNbIWH, MarHUWA, aFOMAHUHN, ITUHK, XPOM,
JKEIe30, MeJlb) U UX COCTUHEHU.

O6mue crocoOs! oydeHust MeTaiuioB. [[prMeHeHne MeTatoB B OBITY U TEXHUKE.

OKCHNEPUMEHTAIIBHBIE METOJbl M3Y4YEHHs! BELIECTB U HX IMPEBPAIICHUI: M3ydeHHE KOJUIeKUMH «MeTtamibl u
CIUTaBB», 00pa3loB HEMETAUIOB, peEIIeHHe OJKCIepUMEHTANBHBIX  3ajad, HaONIOJeHWEe W  ONKCaHhe
JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aWMMOJACHUCTBUE THUAPOKCHAA ATIOMHHHS C PACTBOPAMHU KHCIOT H
IeoYeii, KaueCTBEHHbBIE PEeaKIIy Ha KATHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuérer Maccel BemecTBa WM 00BbEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY BEHIECTBA, MacCe WU OOBEMY
OJTHOTO M3 YYaCTBYIOIINX B PEAKIINH BEIIECTB, PacUETHI Macchl (00hEMA, KOIMYECTBA BENIECTBA) MPOAYKTOB PEaAKIIHH,
€CJIM OJHO U3 BEILIECTB UMEET IPUMECH.

XuMHs 4 JKU3Hb

Ponp xuMum B oOecmeueHUM OHKOJIOTWYECKOW, HHEPreTHYECKOW U TMHINEBON 0e30MacHOCTH, Pa3BUTHH
MenuuuHbl. [IoHsATHE 0 Hay4YHBIX METOAAX MMO3HAHUSA BELIECTB U XUMUUECKUX PEAKIUH.

[IpencraBnenns 06 0OMMX HAYYHBIX MPUHITUIAX TPOMBIIIIEHHOTO TOTYYSHHUS BaXKHEHUIITUX BEIIECTB.

UenoBek B MHUpPE BELIECTB M MaTEPHUANIOB: BaXKHEHIINE CTPOUTENbHBIE Marepuajbl, KOHCTPYKLIMOHHBIE
MaTepuanibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl [Jisl SJICKTPOHHMKH, HAHOMATEepUalbl, OpPraHUYECKUE U
MUHEPAJIbHBIC YI00PCHUS.

XuUMUS U 37J0pOBbE YeNOBEKa: MpaBHJIa MCIIOIb30BAHUS JIEKAPCTBEHHBIX MpEenapaToB, MpaBuia 6e30MacHOro
WCIIONIH30BAHUS TIPETIapaTOB OBITOBOM XUMHUHU B TTIOBCETHEBHOM KU3HH.

MexXIpeIMETHBIE CBSI3H.

Peanuzanust MexmnpeaMeTHBIX CBs3ed TpW HM3ydeHHH OO0IIedl W HeopraHwdeckod xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HMCIOIh30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHATHN, TaK W MOHITHH, SBIISIOIIUXCS
CHUCTEMHBIMH VIS OTJEIHHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmIre eCcTeCTBEHHO-HAYYHbBIC TOHATHS: Hay4dHbId (aKkT, THIIOTE3a, 3aKOH, TEOpHUs, aHajlu3, CHHTE3,
KiaccupuKaIus, IepuOINIHOCTE, HAOJI0IeHNE, SKCIIEPUMEHT, MOACINPOBAHIE, U3MEPECHHE, SBIICHNUE.

®dusnka: Matepus, dHEPrys, Macca, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOH, HW30TOI, PAAHMOAKTHBHOCTD,
MOJIEKYJa, SHEPreTUYeCKHil YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (UIUUECKHE
BEITWYUHBI U €AMHUITHI UX H3MEPEHHUSI, CKOPOCTbD.

buonorus: xieTka, opraHusM, 3KocucTemMa, Onocdepa, MaKpo- 1 MUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB
B OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHEIE TIOPOIBI, ITOJIE3HBIE UCKOITAEMBIE, TOTUTHBO, PECYPCHI.

TexHoyorus: XWMHYECKass MPOMBIIUIIEHHOCTh, METAJULypIus, INPOU3BOACTBO CTPOMUTENIBHBIX MAaTEpUasoB,
CENTbCKOXO3SIMCTBEHHOE IMPOM3BOJICTBO, TMHIIEBas NPOMBINUICHHOCTh, (apMarieBTU4ecKass MpPOMBIIUICHHOCTb,
MPOU3BOACTBO KOCMETHYECKHMX IIPENApaTOB, MPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTE€pPUANIOB, JJIEKTPOHHAs
[POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUEBHOI'O ITIPEMETA «XUMMUS»



JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3yJbTaTaM OCBOCHHS OOYYArOIIUMHCS NPOTPaMM CpPEIHETO
obmero o0pa3oBaHUs (JIMYHOCTHBIM, METalpeJAMETHBIM W TpeAMETHbIM). HaydyHOo-mMeTonuuecKkoil OCHOBOHM Uist
pa3paboTKH TIaHUPYEMBIX PE3YJIbTaTOB OCBOSHHS MPOrpaMM CpeAHero olmiero odpa3oBaHUsl SBIAETCS CHCTEMHO-
JeSITeNTbHOCTHBIN TMTOAXO.

B cooTBeTCTBHM € CHCTEMHO-ACATENbHOCTHBIM MOJXOJOM B CTPYKTYPE JIMUHOCTHBIX PE3yJIbTATOB OCBOCHUS
npeamera « XUMHUs Ha YPOBHE CPEHEro oOLIero 00pa3oBaHusl BBACICHBI CIEAYIOMINE COCTABIISIIOIIIE:

0CO3HaHHE OOYYAIOIIUMHCS POCCHICKON TPa)KTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO,
CaMOCTOSITEILHOCTH M CaMOOTNPEENECHHIO;

HaJIMYUe MOTHBAINH K 00YyYEHUIO;

[IeJICHAIIPABIIEHHOE DPa3BUTHE BHYTPEHHUX YOEXKIEHWH JHWYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M
WCTOPUYECKHUX TPaJAnLINii 0a30BOM HAYKH XUMHU,

TOTOBHOCTh H CHOCOOHOCTH OOYyYalONIMXCS pPYKOBOJCTBOBATHCS B CBOEH [EATENBHOCTH II€HHOCTHO-
CMBICJIOBEIMH YCTaHOBKAMH, IPUCYIIMH [EJIOCTHON CHCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHMS IKOJOTUYECKONH KYJIBTYPHI W CIIOCOOHOCTH CTaBUTHh IENM W CTPOWTH >KU3HEHHBIC
TIJTaHEL.

JImdHOCTHBIE pe3yNbTaThl OCBOSHHUS MPEAMETa « XUMUS TOCTUTAIOTCS B €AMHCTBE YUeOHOM 1 BOCTIMTATEIHHOM
NEeSTeLHOCTH B COOTBETCTBUHU C TYMaHUCTHYECKUMH, COIIMOKYIETYPHBIMHU, YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U
ujearaMid POCCHHCKOTO TPa)KTaHCKOTO OOIECTBa, MPHUHATHIMH B OOIIECTBE HOPMAMH W TIPABWJIAMU TIOBEICHUIS,
CHOCOOCTBYIOIIMMHU ~ TIPOIlECCaM  CaMOTIO3HAHHWS, CAaMOPa3BUTHS W HPABCTBEHHOTO CTAaHOBICHHS JUYHOCTH
00yJaroIIXcsl.

JIudHOCTHBIE  pe3ymbTaThl OCBOGHHUS TpeAMeTa «XHUMHUS» OTpaxaroT Cc(pOpPMHPOBAHHOCTh  OMBITA
MMO3HABATEILHOW U MPAKTUIECKOHN AEITEIHHOCTH 00YYarOMIMXCs TI0 Pealin3alii MPUHSATHIX B OOIIECTBE IICHHOCTEH, B
TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMSA:

OCO3HaHUSl OOYyYaIONIMMHCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEHW, YBaKEHHS K 3aKOHY U
MIPaBOIIOPSIKY;

MIPEJICTABJICHHUS O COIMAIBHBIX HOPMaxX U MpaBHUIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATETLHOCTH TIPU CO3/IaHUH YUEOHBIX MPOEKTOB, PEIICHNH YIeOHBIX H
MO3HABaTENbHBIX 3a]1a4, BEIMOJIHEHHHA XUMHUYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTHKY W apryMEHThI JPYruxX IpH aHau3e
Pa3UYHBIX BUJIOB YUEOHOM JAEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMSA:

[EHHOCTHOTO OTHOIICHHUS K HICTOPHYECKOMY M HAYYHOMY HACJIEHI0 OTEYECTBEHHOW XHUMUH,

YBaXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH H MPAKTHYECKOTO IPUMEHEHHSI XUMUH, OCO3HAHUS TOTO,
YTO JIOCTH)KEHUSI HAyKH €CTh Pe3yJbTaT JIIUTEIBHBIX HAOIOJCHUH, KPOIOTIMBBIX JKCIIEPUMEHTAJIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/Ia YYEHBIX U MTPAKTHKOB,

WHTEpeca W MO3HaBaTEeIbHBIX MOTHBOB B IOJYYCHHH M TIOCJIEAYIONIEM aHaNn3e MH(GOpPMAIUU O MEPeOBhIX
JIOCTUKEHUSIX COBPEMEHHOM 0T€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO ITOBEJICHHS;

CIOCOOHOCTH OIICHWBATh CHTYalldH, CBSI3aHHBIE C XUMHYECKHMH SIBJICHUSMH, W TPUHAMATh OCO3HaHHBIC
pelleH s, OPHEHTHPYSCh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHE U MIOCTYIKH CBOMX TOBApPHINEH C MO3UIINN HPAaBCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIIKOB,

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

MMIOHUMAaHUSA IICHHOCTEH 370pOBOTO M Oe3omacHOro obpasza KU3HHW, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY H IICHXHUYECKOMY 37I0POBBIO;

coOuozieHns paBuil 0e30macHOro oOpalleHusl ¢ BEIIeCTBaMH B OBITY, TIOBCEIHEBHOM KM3HU U B TPYIOBOH
JeSITebHOCTH;

MOHUMAaHHUS LEHHOCTH TPaBHJ MHIMBHIYaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOI0 MOBEACHUS B CHTYaIUX,
YTPOKAIOLINX 3/I0POBBIO U JKU3HU JIIO/ICH;



OCO3HaHUS MOCIIEACTBUHA U HENPUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS alKOToJisl, HAPKOTHUKOB, KypEeHH);

5) TpynoBoro BocnuTaHUsA:

KOMMYHHKATHBHOW KOMIETEHTHOCTH B y4eOHO-HUCCIIENOBATENbCKON AEATENIbHOCTH, OOIECTBEHHO MOJIE3HOH,
TBOPUYECKOM U APYTUX BUJAX ACSITEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUHU MPAKTHUYECKUX 3aJad COLMAJIbHOW HaIpaBJIEHHOCTH (B pamKax
CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTHUECKOMY HM3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HAHUHN IO XUMUH;

YBa)XEHHUS K TPYAY, JIOJSAM TpyJia U pe3yJbTaTaM TPYAOBOM JeATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYaJbHOW TPAaeKTOpHUH 0Opa3zoBaHus, Oyaylied mpodeccuut U
peanm3anny COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMUH,
WHTEPECOB U MOTPEOHOCTEH 00IIeCTBA;

6) 3K0J10rH4YeCcKOro BOCIIUTAHMS:

JKOJIOTHYECKH I1e7IecO00Pa3HOr0 OTHOIICHHUS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS )KU3HU HA 3eMIIE;

MMOHMMAaHUS TJI00ATBHOTO XapakTepa SKOJOTHMYECKUX MPOOJIeM, BIHUSHHS 3KOHOMHUYECKHX IPOIIECCOB Ha
COCTOSIHUE MIPUPOAHON U COLIMATILHOM Cpelbl;

OCO3HaHUSI HEOOXOIWMOCTH HCIIONB30BAHUA IOCTIKEHWH XWMHUU IS PEIICHHS BOMPOCOB PAMOHAIBLHOTO
IPUPOIONOIb30BAHUS;

AKTHBHOTO HEOPHSTHS JACUCTBUI, NPHUHOCALNIMX BpPEI OKpPYXKAIOIIEH NOpPUPONHOM cpene, yMEHUs
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE 3KOJOTHYECKHAE TOCIEICTBUS MPEANPUHIMAEMbIX ASWCTBUN M MPEeIOTBpPAIIaTh
UX;

HaJu4Msl Pa3BUTOCO HSKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKOW KYJIBTYphI, OIBITa JEATEIbHOCTH
SKOJOTMYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B II03HABATEIbHOM, KOMMYHUKATHUBHOW U
COLMAIbHOMN MPAKTHUKE, CTIOCOOHOCTH M YMEHHSI aKTUBHO IMPOTHUBOCTOSATH HICOIOTHH XeMo(oouw;

7) HeHHOCTH HAYYHOI0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKd U
0O0IIIeCTBEHHOW MTPAKTHKH;

MMOHMMAaHUS CIEIUPUKNA XUMHAW KaK HayKH, OCO3HaHHUS e€ poiu B (DOPMUPOBAHUH PAIMOHATIHHOTO HAYYHOTO
MBINUICHAS, CO3IaHUH [EJIOCTHOTO MPEICTABICHUS 00 OKPYXKAloIleM MUpPe Kak O eIUHCTBE MPHUPOJIBI U YeJOBeKa, B
MMO3HAHWH TTPUPOJTHBIX 3aKOHOMEPHOCTEH U PelIeHHH po0IeM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XMUMHH IS COBPEMECHHON NMBUJIM3AIMM: B €€ T'yMaHHUCTHUECKOM
HaTpaBJICHHOCTH U BYKHOH POJIH B CO3/IaHUM HOBOM 0a3bl MaTepUalIbHON KYJIBTYPHI, PEIICHUH TI00aIbHBIX po0ieM
YCTOWYHMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTUUECKOM, MHUIICBOM M IKOJOTUYECKOH Oe30MacHOCTH, B
Pa3BUTHN METUIMHBI, 00ECIICUEHIH YCIOBUH YCIIEIIHOTO TPY/Aa ¥ SKOJIOTHIECKH KOM(POPTHOM KHU3HH KaXK]IOTO YJIeHa
o011€eCTBa;

eCTeCTBeHHO-Hay‘IHOﬁ TpaMOTHOCTH: TIIOHMMaHUA CYHOIHOCTH MCETOAOB IIO3HAHHWA, MCIIOJIB3YEMBIX B
C€CTCCTBCHHBLIX HayKaXx, CIIOCOOHOCTH HCIIONIB30BATh IMoJIydyacMbI€ 3HaHUA JId aHaJIk3a U O6B$ICH6HI/I$I SIBIICHUN
OKPY’KaOIIEro MUpa U MPOUCXOASIINX B HEM M3MCHEHUH, YMEHHS JejaTh 00OCHOBaHHBIC 3aKJIFOUCHHUS HAa OCHOBE
HAay4YHBIX (1)aKTOB 1 UMCIOIMNXCA JaHHBIX € TEJIBIO IMMOJIYUCHUSA JOCTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSITENTFHO HCITONIb30BAaTh XMMUYECKHE 3HAHUS [JIs PEUIeHHs TMpoOJIeM B pealbHBIX
KN3HCHHBIX CUTYyalUAX;

WHTepeca K TTO3HAHUIO U MCCIIeI0BATENTECKON eI TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO U caMOOOPa30BaHHIO, K aKTUBHOMY TMOJTYYEHUIO
HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBUH C JKU3HEHHBIMU HOTpe6HOCT$IMI/I;

WHTEpeca K 0OCOOCHHOCTSIM TPY/a B pa3iInyHbIX cepax npodeccHoHaTbHOMN eI TeIbHOCTH.

METAHNPEJIMETHBIE PE3YJIBTATBI

MeTaHpC,I[MeTHBIC PE3ybTaTbl OCBOCHUA yqe6H0ro apeamMeTa «XuMUS» Ha YPOBHE CpCAHETO O6H.[CFO
06p3.30BaHI/I$I BKJIIOYAIOT!

3HAYUMBIC JIA (bOpMHpOBaHI/Iﬂ MHPOBO33PCHUA 06yqafomnxc;1 MCKIUCHUIUIMHAPHBIC (MC)KHpe,I[MCTHLIC)
06H.IeHay‘-IHI:I€ NOHATHA, OTpaKaromuec HCJIOCTHOCTb Hay‘lHOfI KapTUHBI MHUpa U CHCI_II/I(I)I/IKy METOAOB IIO3HAHUA,
HCIOJIb3YCMbIX B €CTCCTBCHHBIX HayKax (MaTCpI/ISI, BCHICCTBO, SHCPrus, ABJICHUC, IPOLECC, CUCTEMA, Hay‘-[HLIfI (baKT,



MIPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHHUE, HAOIIOJACHHE, MU3MEPEHUE, JKCICPUMEHT H
Apyrue);

YHHUBEpCaAIbHbIC YUeOHBIC NeCcTBUA (TT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHEIC), 00ECIICUNBaIONIHIC
(hopMupoBaHue PyHKIIMOHATHLHON TPAMOTHOCTH M COIIMATLHON KOMIICTCHIIUN 00YYarOIINXCS;

CIOCOOHOCTh OOYYAaOIIUXCs UCTIOIh30BaTh OCBOCHHBIC MEXIUCIIUILIMHAPHBIC, MUPOBO33PCHUSCKUE 3HAHUS H
YHHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B IIO3HABATEIBHOMN U COUATIBHON MPAKTHKE.

MertanpeaMeTHbIC PE3yJIbTaThl OTPAXAIOT OBJAJCHUEC YHUBEPCAIbHBIMH YYCOHBIMUA I103HABATCIHHBIMH,
KOMMYHHKATHBHBIMH H PETYJISTUBHBIMU JCHCTBUSIMU.

OgiaieHHue YHUBEPCAJIBLHBIMYU Y4eOHBIMH MO3HABATEIbLHBIMH J€HCTBUSMH:

1) 6a30Bble JIOrHYecKHe eHCTBHS:

CaMOCTOSITETTHFHO (hOPMYITUPOBATh U aKTYAIM3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIPEIETISATh NN JIeATeNFHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU WX JOCTIDKEHHS, COOTHOCHTH PE3yJIbTaThI
NEeSITeTbHOCTH C TIOCTaBIICHHBIMH IIEIISIMU;

WCIIONIF30BaTh NP OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBINUICHUS — BBIIEISATh XapaKTepHbIE MPU3HAKU
MOHSTHN ¥ YCTaHABJIMBATHh UX B3aHMOCBS3b, HCIIOIE30BAaTh COOTBETCTBYIOIINE TMOHITHS AJ OOBSICHEHUS OTAEITBHBIX
(haKTOB U SABICHUIL,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH()UKAIIMU BEIIECTB M XUMHUECKUX PEaKITHii;

YCTaHABIMBAThH PUIMHHO-CIIC/ICTBEHHBIE CBSA3U MEKY U3y9aeMBbIMHU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PaCCyKAeHHS (MHIYKTUBHBIC, IEAYKTHBHEIE, TT0 aHAJIOTHH), BHISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPHUBAEMBbIX SIBICHHUAX, (DOPMYIHPOBATH BHIBOIBI U 3aKIFOUCHUS;

MPUMEHATh B TIpoIlecce IMMO3HAHMS, WCIOJIb3yeMble B XWMHU CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBEIBATE MOETBHBIE TMPEICTABICHUS — XUMHUYECKH 3HaK (CHMBOJ) dJEMEHTa, XuMudeckas ¢opmya,
YpaBHEHHE XWMWUYECKOW pEaklyuy — MPH PEIIeHHH YYeOHBIX MMO3HABATENBHBIX M MPAKTHUECKUX 3a]a4, IPUMEHSITh
Ha3BaHHbIE MOJIETILHBIE TIPEACTABIICHNS TS BEISBICHUS XapaKTEPHBIX TPU3HAKOB N3yYaeMBbIX BEIIECTB M XUMHUECKUAX
peaKLuii.

2) 6a3oBbIe HcCIeN0BaTeIbLCKHE TeiiCTBUS:

BIIa/IETh OCHOBAaMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEaKITHIA;

dbopMynpoBaTh IEMM W 3aJla4d  WCCIIEJOBAHMSA, WCIIOJNB30BATh IIOCTABJICHHBIE W  CaMOCTOSITEIHHO
chopMyITUpOBaHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHWS M OCHOBHI ISl (DOPMHPOBAaHHWS THITOTE3BI IO
MTPOBEPKE MPaBUIBHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BJIaACTh HaBBIKAMH CaMOCTOATCIIBHOI'O IUJIAHUPOBAHUA UM TMPOBCACHUA YUCHHUUCCKHX OSKCIICPHUMCHTOB,
COBEpILECHCTBOBATh YMEHHUS HAOJIONaTh 3a XOJOM IPOIEcca, CaMOCTOSTEIbHO MPOTHO3MPOBATh €ro pe3yJsbTarT,
(dhopMyspoBaTh 00OOIICHHUS M BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCJCIOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MPOJICIIAHHOM PaboTe;

MPHOOpETaTh OMBIT YUYEHNUECKOH MCCIeA0BaTENbCKON U MMPOEKTHOMN JESITENFHOCTH, IPOSBISITH CIIOCOOHOCTD H
TOTOBHOCTh K CaMOCTOATCIBHOMY IIOUMCKY METOHNOB PCIICHHUA IMPAKTUYCCKUX 3aJad, MPUMCHCHHIO pa3IMYHbIX
METO/IOB ITO3HAHUS.

3) padorta ¢ undopmanmeii:

OPHEHTHPOBATLCS B PA3UYHBIX MCTOYHHKAX WHPOpPMAaIUK (HAYYHO-TIOMYJISIPHAS JUTEPaTypa XUMHUECKOTO
CoJIepKaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl MIHTepHeTa), aHATM3UPOBaTh HH(POPMALIHIO PAa3IMYHBIX BUAOB U (HOpM
NMpEaACTABJICHUA, KPUTUYCCKH OLICHUBATH eé JOCTOBEPHOCTH U HEIIPOTUBOPECUNBOCTD,

(GopMyJIMpPOBaTh 3alpoChl M TMPUMEHSATH Pa3JIMYHbIE METOABI IPH IOUCKE U 0TOope uHpOpMAIHH,
HEOOXOUMOM JIJIs1 BBIITOJIHEHHUS YUeOHBIX 3a/1a4 ONPEACIIEHHOrO TUIIa;

MprOOpeTaTh OMNBIT HCIONB30BAHUA WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH W Pa3iIHMYHBIX
IIOHMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJbHYH (OpMy mpeacTaBieHus HHPoOpManuu (CXeMmbl, IpadUKH,
TUarpaMMEbl, TAOIHUITEI, PUCYHKH H JPYTHE);

WCTIOJIb30BaTh HAYYHBIM S3bIK B Ka4eCTBE CPEJCTBA MpPU PaboOTe ¢ XMMHUYECKOW WHPOpMAIUel: MPUMEHATh
MeXIMpeAMETHbIC ((U3NISCKHE U MATeMaTHIECKKE) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHATYPBI, HOMCHKIIATYPY;

HCIIOJNIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH.

OBiaieHHe YHUBEPCAIBLHBIMIA KOMMYHHKATHBHBIMY JIEHCTBASIMU:

3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI B XOJC JUAIIOTa W/WIIM AUCKYCCUH, BBHICKA3hIBATh HJICH,
(hopMyIIMPOBATH CBOU MPEJIOKEHUST OTHOCUTEIBHO BBHITIOTHEHHUS MTPEIJIOKCHHOM 3a/1a4H;



BBICTYIIaTh C MpPE3EHTAlMEl Pe3yJbTaTOB MMO3HABATEIBbHOW NEATENBHOCTH, MOTYYEHHBIX CAMOCTOSTENBHO MU
COBMECTHO CO CBEPCTHHKAMH TpPU BBIIOJIHEHHH XUMHYECKOTO SKCIEPUMEHTa, NPaKTHYECKOH paboThl 1O
HCCIIC/IOBAHUIO CBOMCTB HM3y4YaeMbIX BEILIECTB, peaji3aluy Y4eOHOTO MpOoeKTa W (POPMYyITHUpPOBATH BBIBOABI 10
pe3yabTaTaM MpoBeIEHHBIX HCCIIEOBAHUM MYTEM COTJIACOBAHMSI MTO3ULIMI B X0A€ 00CYKICHHUS U 0OMEHa MHEHUSIMH.

OsJajgeHue yHHBEPCAJILHBIMU PEryITHBHBIMHU I€HCTBUSIMU:

CaMOCTOSITEIBHO TUIAHUPOBATh U OCYIIECTBIISATH CBOK MO3HABATEIBHYIO JESATEIBHOCTD, ONpENeNsis e€ Lenu U
3aJjaud, KOHTPOJIHMPOBaTh W IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeAjaracMblii alTOPUTM OEHCTBUMA mMpH
BBHIMIOJIHEHUN YYEOHBIX M HMCCIIENOBAaTENLCKUX 3a]ad, BbIOMpaTh Hambonee 3PQeKTUBHBIA Croco0 HMX pPELIeHUs ¢
y4ETOM IOJIy4YEHHUS! HOBBIX 3HAHUM O BEIECTBAX U XUMHUYECKHUX PEaKLusiX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaAMOaHaIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHMYecKast XUMHUsD OTPaKaroT:

c(OPMHUPOBAHHOCTH TMPEJCTABICHUI: O XMMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUDA,
pOAM XWMHUU B TO3HAHUM SBJICHUH TPHUPOIB, B (POPMUPOBAHMM MBIIUICHUST W KyJIbTYPbl JIMYHOCTH, €&
(YHKIMOHANBEHOW TPAMOTHOCTH, HEOOXOJMMOM AJIsl pellieHUs MPAaKTHUECKHUX 3a/1ad M HKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOM cpefie;

BJIaJIcHHE CHUCTEMOW XMMHYECKUX 3HAaHUH, KOTOpas BKIOYAET: OCHOBOIMOJATAIONINE MOHATHS (XUMUYECKUN
JJIEMEHT, aToOM, M30TON, S-, P-, d- DIEKTPOHHBIE OpPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULIATEIbHOCTh, CTENEeHb OKHUCICHHs, XUMHYecKas CBs3b (KOBaJIEeHTHas, WOHHAs,
METAJUINYECKasi, BOAOPOIHAS), KPUCTAJUIMYECKAs! PEIIETKA, TUIBl XUMHUYECKHX PEaKUHl, pacTBOP, 3JIEKTPOJIMTHL,
HEDJIEKTPOJIUTHI, SJIEKTPOIINTHIECKAs TUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEINh, CKOPOCTh XUMHUYECKOW PEAKIUH,
XMMUYECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (TEOpHUs SJIEKTPOJUTUYECKON JUCCOLMAINY, TIEPHOANYEecKUi 3aKoH Jl.
W. MeHnpneneesa, 3aK0H COXPAHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAILECHNS YHEPTHH MPH XUMAYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHMs, JIeXKallhle B OCHOBE
MOHUMAaHHUS IPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (pakToIornyeckue CBEACHUs O CBOMCTBAaX, COCTABE,
MOJYYEHUH W OE30MaCHOM HCIIOJIb30BAaHUM BAXXKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITYy M MPAaKTUYECKON
JESTEIbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTb YMEHHUI BBIABIATH XapaKTepHbIC NPU3HAKU NOHSATHH, yCTaHABIMBATH HMX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONTUCAHUN HEOPTaHUYECKHX BEIECTB U UX NPEBPALICHHH;

c(OPMHUPOBAHHOCTb YMEHHH HCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHHs (OpMyJ BELIECTB U
YpaBHEHUH XMMUYECKUX peakuui, cucremarudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIECIIBHBIX
HEOPraHMYEeCKHUX BEIEeCTB (yrapHbId ra3, yrieKHCbli ra3, aMMHaK, raméHas W3BeCTb, HeraléHas N3BecTb, MUThEBas
coJia, HUPHUT U ApYyTHUE);

c(OPMHUPOBAHHOCTb YMEHHUH ONpPENENATh BAJCHTHOCTh M CTENEHb OKHCJICHUS XMMUYECKHX 3JIEMEHTOB B
COEAMHEHHAX Pa3IMIHOTO COCTaBa, BUJ XUMHUYECKOH CBA3M (KOBaJEHTHAs, MOHHAS, METALIMUECKasi, BOJOPOJHAs) B
COCAMHEHHAX, TUI KPUCTAJUIMYECKOM PEIETKH KOHKPETHOIO BeIIeCTBa (aTOMHAs, MOJEKYJIsIpHas, HOHHas,
METaJUINYecKas), XapaKTep Cpeabl B BOJHBIX PAaCTBOPaxX HEOPraHUUECKUX COEANHEHUH;

c(OPMHUPOBAHHOCTb YMEHHI YCTaHABIMBAaTh NPWHAUIC)KHOCTh HEOPraHMYECKHX BEIECTB IO UX COCTaBy K
OIIpeNIeNIEHHOMY KJIacCy/TPyIIe COeNMHEHNH (MPOCThIe BENIECTBA — METAUIBI U HEMETAIUIbI, OKCHJIbI, OCHOBAHMUS,
KHCIIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COIH);

c(hOpMHUPOBAHHOCT, YMEHHH pacKpbIBaTh CMBICI Iepuoandeckoro 3akona J[. WM. Menzgeneera u
JIEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOIYIO, O0BSCHUTENHHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX JJIeMEHTOB 1—4
neprozoB Ileproanueckoi CUCTeMbl XUMUYEeCKHX dieMeHTOB JI. M. MeHmeneeBa, UCMIONb3ys MOHATHI «S-, p-, d-
AIICKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB M MX COEIMHEHUH 10 mepuoaaMm W rpymmnam llepuogmdeckoi cucTeMbl XUMHUYECKUX 3jeMeHToB J[. U.
MeHnpeneena;

cpOpMHPOBAHHOCTh YMEHUI XapaKTepH30BaTh (ONMUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA HEOPraHHMYECKUX
BEHIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHHE TI'E€HETHUYECKOW CBSI3M MEXIY HEOPTaHHYECKHMH
BEIIECTBAMH C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOINX XUMHUYECKUX PEAKIINMN;



c(hOpMUPOBAHHOCTh YMEHHS KIacCH()UIMPOBATh XUMHUECKUE PEAKIIUH MO Pa3IMYHBIM MpPHU3HAKAM (YUCITY U
COCTaBy pPEarupyroIIUX BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, W3MCHEHUIO CTCICHEH OKHUCIICHUS JJIEMEHTOB,
00paTHUMOCTH PEAKIIMU, YYaCTHUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABISATh YPAaBHEHUS PEAKIMH PA3IHUYHBIX THUIIOB, MOJIHBIC M COKPAIIEHHBIC
ypaBHEHUS peaKliii HOHHOTO 0OMEHA, YYUTHIBAs YCIOBUS, ITPU KOTOPBIX 3THU PEAKIIUU UAYT IO KOHIIA;

c(hOpPMUPOBAHHOCTh, YMCHHUU IPOBOAMTH PEAKIUHU, TOIATBEPXKIAIONIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX
HEOPraHWYECKUX BEIIECTB, pACMO3HABATH OMNBITHHIM IyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAX
HEOPTraHWYECKUX BEIIECTB;

chOpPMUPOBAHHOCT, ~ YMEHHHA  PacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PCAKIIHIA
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajlaHCa STUX PEaKIIHiA;

c(hOpMHUPOBAHHOCT, YMEHHU OOBACHATH 3aBHUCHMOCTb CKOPOCTH XHUMHYECKOW PpEaKIud OT Pa3TUIHbIX
(hakTOpOB; XapakTep CMEIMICHUS XUMHUICCKOTO PaBHOBECHsI B 3aBUCHMOCTH OT BHEITHETO BO3neHcTBUs (TipuHIHI Jle
[larense);

c(hOpMHUPOBAHHOCTh YMEHHN XapaKTEPH30BaTh XMMHUYECKHE MPOIECCHI, JIeKAI[e B OCHOBE MPOMBIIUIEHHOTO
MOJTyYEHUS] CEPHOM KHCIIOTHI, aMMHUAKa, a TaK)Ke CPOPMHUPOBAHHOCTH MPEACTaBICHUN 00 0OITNX HAYUHBIX PUHIIAIIAX
Y DKOJIOTHYECKHUX MPOOIeMax XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHHUI MPOBOANUTH BBIYUCIECHUS C UCTIOIH30BAHMEM TIOHSATHS «MaccoBas JOJsI BellecTBa
B pacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B MPU XMUMHUYECKUX PEaKIUIX, MAcChl BEIIECTBa WM O0BEMa Tra3oB II0
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OIHOTO M3 YYACTBYIOIINX B PEAKIUU BEIIECTB, TETLIOBOTO
a¢dhexTa peakmy Ha OCHOBE 3aKOHOB COXPAHEHUS MAcChl BEIIECTB, PEBPAIIEHIS U COXPaHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh, YMEHHUI COONM0AaTh TMpaBHJa TOJIH30BAHUS XUMHUYECKOW MOCYIOH M J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TaKXe IMpaBHiia OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMHE IO BBITIOJHEHUIO
a60PATOPHBIX XUMUIECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUNIAHUPOBATH M BBITIONHATh XUMHYECKAN IKCIEPUMEHT (Pa3IOKEeHHE TIEPOKCH A
BOJOPO/a B NPHUCYTCTBUU KaTalM3aTOpa, OMpPENEJICHUE CpeAbl pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO
WHAWKATOPa, BIUSHUE Pa3IMYHBIX (DaKTOPOB Ha CKOPOCTh XUMHYECKOH pEeakluu, peaklud HOHHOTO OOMeHa,
KaueCTBEHHBIE peaknud Ha Ccynbdar-, KapOOHAT- ¥ XJOPUI-aHWOHBI, HA KAaTUOH aMMOHWHs, pelleHue
AKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMaM «Mertammsl» u «Hemeramiby) B COOTBETCTBUM C TpaBUJIAMH TEXHHUKH
0e30MacHOCTH TIpH OOpalIeHWH C BEMIeCTBAMU W JA0OPATOPHBIM OOOPY/IOBAaHHEM, MPEICTABIST PE3YJIbTATHI
XMMHYECKOTO IKCIIEPUMEHTA B (JOpPME 3aITUCH YPABHEHUH COOTBETCTBYIONINX PEAKINA 1 (OPMYITHPOBATH BHIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKHU aHATM3UPOBATh XUMHUYECKYHO HH()OPMAIIUIO, TIOJIYYaeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (CpEICTBA MACCOBOW KOMMYHUKAIMU, IHTEpPHET U IPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHU COOJIIOJAaTh MpaBUja SKOJIOTHUECKU IEJIeCO00pa3HOro IMOBEACHUS B OBITY U
TPYMOBOHM NEATEIHLHOCTH B IENSX COXPAHEHUS CBOETO 3/IOPOBBSI M OKPYXKAIOIICH MPHUPOMHON Cpeinl, 0CO3HABATH
OTNIACHOCTh BO3JICUCTBUS Ha >KMBBIE OPraHU3Mbl OIPEJCIEHHBIX BEIIEeCTB, MOHMMas cmbich mnokaszatens IIJIK,
TIOSICHSTH Ha IPAMEPax CIIOCOOBI YMEHBIIICHHS U MTPEIOTBPAIICHIS HX BPESAHOTO BO3ICUCTBHSI HA OPTaHU3M UEJIOBEKA;

JUTsT 0OYJarOIIMXCS ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 370POBBS: YMEHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUCCKUX SBJICHUI;

JUIS  CIICIBIX M CIA0OBHIAIIMX OOYYaroIMXCS: YMEHHE HCIOJb30BaTh PEIbePHO-TOYCUHYIO CHCTEMY
o6o3navenuii JI. bpaiisst 1uist 3anucu Xumudeckux Gopmyi.



TEMATUYECKOE IINITAHUPOBAHUE YYEBHOI'O IPEJJMETA «XUMMS»

KoaunuecTBO yacon JJIeKTPOHHBbIE
HaumenoBanue pa3jaesioB u TeM uu(poBbIie
Ne i/ P KonTpoabnbie  IIpakTH4yeckmne (ucbp )
NporpaMMsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. Teoperudyeckne 0CHOBbI XHMHUH
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
1.1 u Ilepuonnyeckas cucreMa XMMUYECKUX 3
anemenToB J. 1. MennaeneeBa
12 Crpoenue BemectBa. MHOTOOOpa3ue 4
’ BEIIECTB
1.3 XuMHUECKUE peakuu 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuyeckasi XuMusi
2.1 Mertainbl 1
2.2 Hemerammbt 1 1
)3 CBsI3p HEOPraHMYECKHUX U OPraHUYECKUX )
' BEIIECTB
Hroro no paznemy 17
Pa3zpnen 3. Xumus u sku3Hb
3.1 Xumus 1 )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




MNOYPOUYHOE IIVIAHUPOBAHME 110 YYEBHOMY HPEIMETY «XUMMUS»

n/n

Tema ypoka

XUMHUECKHH 37IeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpanus aTOMOB

KoauyecTBO yacoB

Bcero

KonTpoabubie
padoTsI

IpakTH4yeckne
padoTbI

Jara
U3y4YeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcbl

Ilepuoanueckuii 3akoH u [lepuoanueckas
chcTeMa XMMUYECKUX 3aeMeHToB /. H.
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XHUMHUYECKHX DJIEMEHTOB U UX COSJUHEHUM 10
rpymnmaM U nepuojaM. 3HaueHUE
MEPUOINIECKOTO 3aKOHA U CUCTEMBI
xuMu4yeckux 3jeMmenToB /.M. Mennaeneesa B
pa3BUTHH HAYKU

CrpoeHue BemecTBa. XUMHUYECKasl CBA3b, €€
BUJIbI; MEXaHNU3MbI 00pa30BaHMs KOBAJIEHTHOMN
cBs13u. BogoponHas cBs3b

BaneHTHOCTB. DEKTPOOTPULIATEIBHOCTD.
Crenens okuciieHusa. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOSHUS

Tlonsitue o nucnepcHbIX cucremax. MICTUHHBIE
Y KOJUIOMAHBIEC pacTBOphL. MaccoBast 4omst
BEILIECTBA B pacTBOpE

Krnaccudukanust 1 HOMEHKIAaTypa
HEOpraHMYECKUX CoeTuHeHNH. [ eHeTnueckas
CBSI3b HCOPIaHUYECKHX BEIECTB, PA3ITMYHBIX
KJIacCOB

Knaccudukaius XuMUIeCKUX peakiini B




HEOPraHWYECKOW U OPraHUYECKON XUMUU.
3aKOH COXPAaHEHUS MaccChl BELIECTB; 3aKOH
COXPaHEHUS U MPEBPAIICHHS SHEPTUH TTPU
XUMUYECKUX PEaKIIUIX

10

11

12

CkopocTts peakiui. OOpaTHMBIC PEaKIIHH.
XUMHUYECKOE paBHOBECHE

[Ipaktnueckas padota Ne 1. «Bnusiaue
pasIn4HbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEeaKLuny

OnekTponutndeckas auccoruanys. [lonsrue o
BOJIOpOJIHOM MokazaTene (pH) pactsopa.
Peakum nonHoro oomeHa. ['uaponus
OpPTraHNYCCKUX U HCOPraHWYCCKUX BCUICCTB

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC PCaKnuu.

[TonsiTre 00 3IIEKTPOIM3E PACILUIaBOB 1
pacTBOPOB coJier

13

14

KonTponbHas pabota mo pazueny
«TeopeTniuecKkre OCHOBBI XUMUK»

Meraibl, ux nosioxxenue B [lepuonnueckoi
cucTteMe XuMudeckux sementos . U.
MeHnpeneeBa 1 OCOOCHHOCTH CTPOCHUS
atomoB. O0mue (hru3nyecKre CBONCTBA
METaJJIOB

15

16

CrnnaBel METAIOB. DJIEKTPOXUMUYECKUH Psift
HaIPSHKEHUI METAIIIIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB
(Harpwuii, Kanmuii, KambIUi, MarHuu,
ATIOMHUHHN) ¥ UX COETMHEHUI

17

XUMHUECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUH

18

XUMHUUeCKHEe CBOMCTBA ITMHKA, JKeJIe3a U UX
COCIMHCHUI

19

[Ipaktrnueckas padota Ne 2. "Pemienue




20

JKCIEPUMEHTAILHBIX 33]1ad 110 TEME
«MeTaminy"

Hewmeramnsl, ux nonoxenue B [lepuognaeckoii
CHCTEME XUMHIECKHUX 3j1eMeHTOB /I, 1.
MenneneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB

21

®dusznyeckre CBONCTBA HEMETAJIIOB.
AmtoTponusi HEMETaJUIOB (Ha MpUMepe
KHCIIOpoJa, cepbl, (pocdopa u yraepona)

22

XUMHYECKHE CBOMCTBA rallOreHOB, CEPhI U UX
COEIMHEHUI

23

24

XumuuecKre CBOUCTBa a30Ta, pocdopa u ux
COEIMHEHUI

XHUMHUYECKHE CBOMCTBA YIIEPO1a, KPEMHUS U
UX COETMHEHUH

25

26

27

IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX
COeIUHEHUN

O0o0061IeHNe U CHCTEMATH3AIMS 3HAHUI 10
teme «Hemeramiely. Beruuciaenus mo
YPaBHEHHUSM XUMUYECKUX PEAKIN 1
TEPMOXUMHUYECKHE PACUETHI

[Mpaktudeckas padbora Ne 3. «Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTammsr"»

28

29

KonTponbHas pabota 1o temam «MeTauiby U
«HemeTamib

HeopraHquCKMe " OPTraHNYCCKUE KHUCIIOTHI.
HeOpFaHI/I‘leCKI/IC " OpraHUYCCKHUEC OCHOBAHUA

30

AmpoTepHbIe HEOPraHUYECKUE U
OpraHnyecKue coennHeHus. [ eHeTnaeckas
CBA3b HEOPTaHMYECKUX U OPTaHNYECKUX
BEIIECTB

31

Ponp xumun B 00ecriedeHrnH 3KOIOTHUECKOH,
SHEPreTHUYCCKOM U MUILEBOM 0€30MaCHOCTH,




pa3BUTUN MCIUITUHBI

IIpencraBienns 00 OOMMUX HAYIHBIX
32 NPUHIMIIAX TPOMBIIUICHHOTO MOTyYeHHS
BAKHEHUIINX BEILIECTB

33 YenoBeK B MUPE BEIIECTB U MaTESPHAIIOB

34 XuMHS ¥ 310POBBE YETTOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30OBATEJBHOM ITPOT'PAMMBI

Kon
MPOBEPSIEMOro
pe3yJibTaTa

1

1.1

1.2

1.3

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero 0o1ero oopa3oBaHusi

TeOpCTI/I‘ICCKI/IC OCHOBBI XMUMHH

Brnanenue cucreMoli XUMUUECKUX 3HAHHUH, KOTOPast BKIFOYACT: OCHOBOITOJIAratOIIHE TIOHSTUS
(XMMUYeCKHMA 3JIEMEHT, aTOM, OJJIGKTpOHHAs o0O0O0JI0uKa aroma, S-, p-, d-dIEKTPOHHBIC
opOUTai aTOMOB, HWOH, MOJICKYJIa, BaJCHTHOCTh, 3JICKTPOOTPHUIIATEIILHOCTh, CTCIICHb
OKHCJICHUSI, XUMAYECKas CBSI3b, MOJTb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, KPUCTATUTHIECKAS
pemérka, THUNBl XUMHUYECKHX peakiud (OKHUCIMTENbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHIOTEPMUYECKHE, PEaKIii HOHHOTO OOMEHa), PacTBOP, DJIEKTPOJHTHI, HEIIEKTPOIHTHI,
AJIEKTPOJIUTHYECKAST JUCCOIUAIINS, OKHCIMTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHUECKOU
peaKIMy, XHMHUYECKOS PABHOBECHE); TCOPUM W 3aKOHBI (TCOPHS 3JICKTPOIUTUUCCKOM
micconmanmn, llepmomnyecknit 3akon J[.J. MeHzaeneeBa, 3aKOH COXpaHEHHS] MAacChl),
3aKOHOMCpHOCTI/I, CI/IMBOJ’II/I‘IGCKI/II\/’I SA3BIK XUMHU, (I)aKTOJ'IOI‘I/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX,
COCTaBe, MOyYeHHH 1 O€301IaCHOM HCIOIh30BaHIH BAXKHEHIIINX HEOPTaHMIECKHUX BEIIECTB B

OBITY U MIPAaKTHYECKON AESTEIBHOCTH YEJIOBEKA

CthopMUpOBaHHOCTh YMEHHI BBISBIATH XapakTepHble MPU3HAKK U B3aMMOCBS3b
M3Y4YECHHBIX MOHATUH, IPUMEHITh COOTBETCTBYIOIINE MOHATHUS MPU ONMHUCAHUU CTPOCHUS U
CBOICTB HEOPraHMYECKUX BEIIECTB M HUX NPEBPALLCHUN; BBIBIATh B3aUMOCBS3b
XUMHUYECKUX 3HAHUI C MOHATUSAMH W MPEICTaBICHUAMHU APYTHX E€CTECTBEHHOHAYYHBIX
HPEAMETOB

Brnagenne OCHOBHBIMM METOJAaMH HAyYHOTO NMO3HAHMS BELIECTB M XUMHYECKHX SIBICHUHI

(Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUEC, SKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/Ie)

1.4

1.5

1.6

ChopMHpOBaHHOCTh YMEHHI ONIPEAEIISITh BAJIGHTHOCTh U CTETICHb OKUCIICHUS XUMHUECKUX
JJIEMEHTOB B COEJIMHEHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs,
WOHHAs, METaJUIMYECKasi, BOJOPOAHAS) B COCAMHECHISIX, THIT KPUCTAITMICCKOW PEIIETKA

KOHKPETHOI'O BCIICCTBA (aTOMHaH, MOJICKYJIApHAadA, MOHHAs, MeTaHHH‘leCKaH)

C(bOpMHpOBaHHOCTI) YMCHI/If/i OMPEACIATh XapakKTep CpcAbl B BOJHBIX pacTBOpax

HEOPraHWYECKUX COEJTMHEHUM

ChopMHUpPOBaHHOCTh YMEHHUSI KIACCH(PHUIMPOBATh XUMHUECKUE PEAKIUU TI0 Pa3TUIHBIM
MpuU3HaKaM (YUCIy M COCTaBy pEarupylolMX BELIECTB, TEIUIOBOMY 3(QQEKTy peaxiuu,
W3MEHEHUIO CTENeHeH OKWCICHHS DJIIEMEHTOB, OOpaTUMOCTH peakiuHd, Yy4YacTHIO

KaTajnzaTopa)

1.7

CdopMHpOBaHHOCTh YMEHUH COCTABJISTH YPAaBHEHUS PEAKIUU Pa3TUYHBIX THIIOB, ITOJIHBIC
W COKpaléHHBIC YpaBHEHHS PEaKIMii MOHHOTO OOMEHa, YUUTHIBAsI YCIIOBHS, TIPU KOTOPBIX

OTHU PCAKIIUHU UAYT 40 KOHIIA

1.8

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ MMpOBOAUTL PCAKIUHU, TTOATBCPKAAIOIINC KauyeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYCCKUX BCHICCTB, pacCliO3HaBaThb OIIBITHBIM HYTéM HOHEI,

MPUCYTCTBYIOIINEC B BOJAHBIX pACTBOPAX HCOPraHNMYCCKUX BCIICCTB

1.9

ChopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX




peakIuii TOCPEJICTBOM COCTABIICHHUS SJICKTPOHHOTO OallaHCca dTHX PeaKIni

1.10

1.11

ChopMUpPOBaHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMy OT
Pa3NUYHBIX (PaKTOPOB
ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapaKTep CMELICHUS XUMHYECKOTO PABHOBECHS B

3aBUCHUMOCTH OT BHEITHETo Bo3AcicTBus (mpuHuil Jle llaTense)

OO01mmas ¥ HeOpraHUYECKasT XUMUS

2.1

CdopmupoBaHHOCTh yMEHHWH packpeiBaTh cMbicn Ilepmommueckoro 3akoma J[.U.
MenzeneeBa W JCMOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYH0, OOBSICHUTCIBHYIO U

MIPOTHOCTUYECKYIO (DYHKIIUU

2.2
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ChopMUpOBaHHOCTh yMEHHMH  XapaKTEepHU30BaTbh 3JEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 nepuozos Ilepuoaudeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa, WCHONB3yS TOHATHS «S-, p-, d-DIEKTPOHHBIE OPOUTAIN,
COHEPIreTUYCCKHUEC YPOBHUNY, 00BACHATH 3aKOHOMCPHOCTU U3MCHCHUA CBOMCTB XMMHUUYECKHUX
3JEMEHTOB M HMX COEIMHEHMM Mo nepuogaM W rpynnam Ilepuogumdeckoil cucTembl

xumuyeckux snemenToB J[.M. Menaeneesa

ChopMUpOBaHHOCTh YMEHUH XapaKTEPH30BaTh (OMUCHIBATH) OOIINE XUMHUECKIE CBOMCTBA
HEOPraHMYECKHX BEILECTB pPAa3lWYHbIX KJIAcCOB, MOIATBEPXKIATh CYLIECTBOBAHUE
TeHETUYECKOW CBA3M MEXJAy HEOpPraHM4eCKHMHU BEIIeCTBaMU C IIOMOINBIO YpaBHEHUI

COOTBETCTBYIOIUX XUMHUYECKUX pealcunﬁ

24

ChopMHupOBaHHOCTh YMEHHI YCTaHABIMBATH MIPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB
[0 UX COCTaBy K ONpeAene¢HHOMY Kiaccy (Tpymme) coeAMHEeHWH (TpocTble BelecTBa —

METAJJIbI U HEMETAJJIBI, OKCHIbI, OCHOBAaHUsA, KNCJIOTHI, aM(I)OTepHI:Ie TUAPOKCU/BI, COJ'II/I)

2.5

ChopMHpPOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IJISi COCTABIICHUS
(opMyI 1 BeleCTB U YPAaBHEHHH XMMHYECKUX PEaKIHi, CUCTEMATHYeCKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHble Ha3BaHHsI OTAEIBHBIX HEOPraHWYECKUX BellecTB (YrapHbIA ras,

yFJIeKI/ICJIBIP'I ra3, aMMHaKx, raméHas HU3BECTh, HeramréHast N3BECTh, IUTHCBAA COJia, MUPUT U

Apyrue)

2.6

2.7

CdopMHpOBaHHOCTh YMEHHI XapaKTepU30BaTh (OMKICHIBATH) OOIINE XUMUYECKIE CBOHCTBA
HEOPTraHWYECKUX  BEMIECTB PAa3IUYHBIX  KJIACCOB, TOITBEPXKIATh CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIYy HEOPraHMYECKHUMH BEIIECTBAMHU C IOMOILUBI0 YpaBHEHUH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

ChopMHpPOBaHHOCTh YMEHHI IIJIAHUPOBATh M BBINOJIHATH XUMHUYECKUH DKCIEPUMEHT
(pasmoxxeHue TEpoKCcHa BOJOPOAA B MPUCYTCTBUM KaTallM3aTopa, ONpEICNICHHE CPEeIlbl
pacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIFSHHUE PAa3THIHBIX
(hakTOpOB Ha CKOPOCTh XMMUYECKOW PEaKIMH, PEaKIMd MOHHOTO OOMEHa, KauyeCTBEHHBIC
peakimd Ha cyib(dar-, kapOoHAT- M XJOPHA-aHHUOHBI, Ha KATHOH aMMOHHS, pEIICHHE
AKCIIEPUMEHTABHEIX 3a/a4 1o TeMaM «Mertamisy U «Hemeramib») B COOTBETCTBUH C
MpaBWIAMH TEXHUKH OE30MAaCHOCTH NpH OOpalIecHWH C BelecTBaMH M J1abOpaTOPHBIM
000pyIOBaHUEM; TIPECTABIIATH PE3YIbTAThl XUMHUECKOTO IKCIIEpUMEHTA B (popMe 3amucu
YpaBHEHHH COOTBETCTBYIONIMX peakmuid W (OpMyITUPOBaTH BBIBOABI HA OCHOBE STHX

pe3yabTaTOB

2.8

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ CO6J'IIO,Z[aTI: npaBujia MOJbB30BAHUA XHMHUYECKON HOCY,E[Oﬁ n

nabopaTopHeIM 00OpYJOBaHMEM, a TaKKe NpaBwia OOpalieHUsT C BEIIECTBAMH B




COOTBCTCTBUH C HHCTPYKIHUAMU I10 BBITIOJITHEHUIO HaGOpaTOpHHX XUMHUYCCKHUX OITbITOB

2.9

3.1

ChopMUpOBaHHOCTh YMEHHUI XapaKTEepU30BaTh XUMHUYECKHE TIPOIIECCHI, JISKAINUE B OCHOBE
MTPOMBIIICHHOTO TOJIYYCHUSI CEPHOW KHCJIOTBhI, aMMHaKa, a TaKxke CHOPMHUPOBAHHOCTH
mpencTaBieHnii 00 OoOmWX HAyYHBIX NPUHIUNAX W JKOJOTHYECKHX TMpobiemax
XUMHYECKOTO MPOU3BOJICTRA

XUMHA U )KU3HL. PacuéTrl

ChopMHpPOBaHHOCTH MPEICTABICHUN O XMMUYESCKOW COCTABJISAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUH B TIO3HAHUHU SIBIICHUH TPUPOABI, B ((OPMUPOBAHUU MBIIUICHUS
W KyJIbTypbl JUYHOCTH, €€ (DYHKIIMOHATHHON TPaMOTHOCTH, HEOOXOAMMOMN ISl PEIIeHUs
MPAKTHYECKUX 33124 ¥ IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/IOPOBBIO U

MPUPOAHOM cpenie

3.2

33

34

3.5

ChopMUpPOBaHHOCTh YMEHHI KPUTHYECKH aHAJIM3HPOBATh XUMHUYECKYI HH(OpPMaLuIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeAcTBa MacCOBOM KOMMYHHUKAIIUH, ceTh HTepHET
U IpYTHE)

CthopMUpOBaHHOCTh yMEHHUH COONIOJAaTh TIpaBWJIa SKOJIOTHYECKH LENeco00pa3Horo
IIOBCACHNUA B 6I)ITy u TPY)Z[OBOI\/'I ACATCIIBHOCTHU B LECIAX COXpPAaHCHHA CBOCTO 3J0POBbHA U
OKpY’Karolel MPUPOAHOU CpeIbl

Oco3HaBaTh OMACHOCTH BO3JCUCTBHS HAa >KUBBIE OPraHU3MBI OINPEACIEHHBIX BEIIECTB,
noHumast cmbicn nokaszarens [IJK, mosicHATe Ha mpumepax crnocoObl YMEHBIICHUS U
MNpeaAOTBpalICHNUA UX BPCIHOT'O BO3[I€I‘/'ICTBI/ISI Ha OpraHn3M 4YCJIOBCKa

ChopMHPOBaHHOCTh YMEHHI TMPOBOJUTH BBIUUCIICHUS C HCIOJIb30BAaHUEM ITOHSITHS
«MaccoBasi JJOJIsl BEILIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUH Ta30B MPHU XUMHUYECKHX
peaKImsax, Macchl BEHIECTBA MM 00bEMa Ta30B [0 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM o0bEMY OJHOIO M3 y4YacTBYIOIIMX B PEAKLUUM BELIECTB, TEIUIOBOro 3¢ddexra
peakiyu Ha OCHOBE 3aKOHOB COXpPaHEHHsS] MacChl BEIIECTB, NMPEBPAIICHUS M COXPaHEHHUS

OHEPIrUun

HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon

HpOBepﬂeMBlﬁ 3JIEMCEHT COACPKAaHUA

TeopeTnueckre OCHOBbI XUMHUK

1.1

Xumudeckuil sieMeHT. AToM. Snpo aroma, M30TOmBL. DIIEKTPOHHAs 000JI0YKAa. DHEPTreTHYECKUE
YPOBHH, TOAYPOBHH. ATOMHBIE OpOWTaNmu, S-, p-, d-3meMeHTBl. OCOOCHHOCTH pacIpeaeiieHus
AJIEKTPOHOB TI0 OpPOWTANISIM B aTOMaxX OJJIEMEHTOB NEPBBIX YETHIPEX MEPUONOB. ODJIEKTPOHHAS

KOH(UTYpanys aTOMOB

1.2

ITepuonuueckuit 3akoH u Ilepuomnueckas cucrema xumuyeckux 3nemeHToB .M. MeHnneneena.
Cesa3p mepuoanueckoro 3akoHa u Ilepuomuyeckoil cucTeMbl XUMUYECKUX dyeMeHtoB [[.U.
MeHpmeneeBa ¢ COBPEMEHHOW TEOPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MCHECHHS CBOMCTB
XUMHYECKUX AIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB IO TPYIIaM U TIEPUOIaM.

3HaueHne MePHOANIECKOT0 3aKOHA B PAa3BUTHH HAYKH

1.3

CTpOCHI/Ie BCIIICCTBA. XuMuYecKas CBS3b. BI/II[LI XHMHYCCKON CBS3U (KOBaJ’ICHTHaH HCMOJIIpHasA u




1.4

1.5

MOJIIpHAs, WOHHAS, MeTayuinmdeckas). VOHBI: KaTHMOHBI W aHWOHBL. MeXaHU3MBI 00pa3oBaHUs
KOBaJICHTHOM XUMHYECKOH CBsI3U (0OMEHHBIN U IOHOPHO-AKIICITOPHEIH). BomopomHas cBsa3b
BanenTtHOCTB. DneKTpoOoTpHIATETFHOCTE. CTETIEHb OKHCIICHHS

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA.
Tunsl KpUCTAIIMYECKUX PEMIETOK. 3aBHCHMOCTh CBOWCTBA BEHIECTB OT THIA KPHCTAILTUYECKOMN

peIHéTKI/I. IIonsTue o JAUCTICPCHBIX CUCTCMaAX. HctunHbBIC U KOJUJIOUHBIC PACTBOPEIL. Maccopas JOJIs1

BEIIeCTBA B PacTBOpE

1.6

1.7

1.8

1.9

KJ'IaCCI/I(bI/IKaI_II/I}l HCEOPraHn4eCKux COC,E[I/IHCHI/Iﬁ. HOMCHKJ'IaTypa HEOPraHnvdCCKUX BCUICCTB

Xummdeckas peakiusa. Kimaccndukaris XUMHYECKAX PEaKIIii B HEOPTAaHMISCKOH W OpPTaHHYECKOMH
XUMHAH. 3aKOH COXpPaHEHHWs MacChl BEIIECTB, 3aKOH COXpPAaHEHHWS W TPEBpAICHUS YHEPIHd IPHU

XUMHUYECKUX PeaKIUsIX
CKopocCTh peakiyy, e€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB

OOpaTuMble peakiuu. XUMHUECKOe paBHOBecHe. DakTOphI, BIUSIONIUE HA COCTOSHUE XMMHUYECKOTO

paBHoBecus. [Ipunnun Jle [larense

1.10

Onexrponutudeckas auccorpanus. CuimbHble B ciaalObie drekTponuThl. Cpema BOIHBIX pPacTBOPOB

BEIIIECTB: KHUCasl, HeUTpabHasi, Ieao4YHas. Peakiiuy HOHHOTO 0OMeHa
OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUI

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxxenue HemerauioB B llepuoanueckoil cucreme xumuueckux siemeHToB JI.M.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. Du3nWYecKhe CBONCTBA HEMETAIUIOB. AIIOTPOIHUS

HEMETAJIIOB (Ha MpUMEpe KUCIopoa, cephl, pochopa u yriepoaa)

2.2
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XUMUYECKHE CBONCTBA Ba)XKHEHIIMX HEMETAJUIOB (raJIoTCHOB, cepbl, a30Ta, dochopa, yriepona u
KpEMHUS) ¥ MX COCTUHEHHH (OKCHJIOB, KUCIOPOACOACPKAIINX KHUCIIOT, BOJIOPOIHBIX COCTUHEHMIA).

IIpuMeHeHne BaKHEHIIIMX HEMETAUIOB U UX COEMHEHHUN

Merambl. Ilonoxenue MeramwioB B Ilepuogmdeckoil cucrteme XuMuYecKux avieMeHtoB J[M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000J04YeK aToMoB MeTamioB. OoOmme
¢usnueckue cBoiictBa MeTauioB. CrUlaBel MeETaIOB. ODJIEKTPOXUMHUYECKHH DSl HAMpPsHKEHUH

METAJJIOB

24

XuMHYecKue CBOWCTBA BAXKHEUIIINX METAJUIOB (HATPH, KaJIWi, KaIbIIUNA, MarHUH, aTFOMUHUN, [IWHK,
XpoM, JKene30, Menb) M ux coeaumHeHund. OOmme crmocoObl moiydeHus MeTaioB. IlpuMenenue

METAJJIOB B 6I>ITy U TCXHUKE

2.5

3.1

I'eneTHdeckas CBS3b HEOPTAHUYECKHUX BEIIECTB, MPUHAICKAITNX K pa3IMIHBIM KJIaccaM
XUMHS U KA3Hb

Ponp xuMun B oOecrieueHuH SKOJIOTHYECKON, SHEPTeTHYECKONW M MUIIEBOI Oe30MMacHOCTH, Pa3BUTHH

MCIHUIIMHEBI. Ilonsarue o HAYYHBIX MCTOAAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

Hpe,Z[CTaBJ'ICHI/ISI 00 O6H_II/IX HAaYYHBIX TMPUHOUIIAX [IPOMBIIIJICHHOTO IIOJYYCHHA BaKHCHIITNX
BemiecTB. YemoBek B MHpPE BCUICCTB W MaTCpHAJIOB: Ba)KHEHIIIHE CTPOUTECIIBLHBIC MaTCpHUallbl,
KOHCTPYKIIMOHHBIC MaTCpHalibl, KpaCKu, CTCKJIO, KCpaMHuKa, MATCpHaJIbl JIA SJICKTPOHUKH,

HaHOMAaTepHAIbl, OPraHUYECKUE U MHUHEPATBHBIC YIO0PCHHS
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XuUMUS W 3I0pOBBE UEIOBEKa: MpPaBHJa WCIIOJNB30BAaHUS JIEKAPCTBEHHBIX NPENaparoB, IpaBHiIa

0€30IMacHOr0 UCIONIH30BAHMS npernapaTroB OBITOBOM XHMHH B HOBCGﬂHCBHOﬁ JKHN3HU







