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MNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa mo XMMHM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsl COCTaBJIeHA HAa OCHOBE TpeOOBaHMH K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbHONH MPOrpaMMBl OCHOBHOTO oOuiero obpaszoBanus, mpeactaBieHHbIX B @I'OC OO0, a Ttaxke Ha ocHOBe QenepalbHON pabodeill mporpammbl
BOCITUTAHUS U C YIETOM KOHLEMIINH MPENnoiaBaHus yuyeOHOro npeaMera « XuMus» B 00pa3oBaTeNnbHbBIX opranu3anusax Poccuiickoii @enepanmn.

[IporpamMma mo XxumMuM Ja€T MpeACTaBICHHE O LENAX, OOmeld cTpaTerdd OOy4eHHs, BOCHHUTAHUS M PAa3BUTHS OOYHYAIOIIMXCS CPEICTBAMU Y4EOHOT O
IpenMeTa, YCTaHAaBIMBAeT 00sA3aTeNbHOE MPEIMETHOE COIEpXKaHUe, NMPEeAycMaTPUBAET paclpefeieHue ero 1o KiaccaM U CTPYKTYpHpOBaHHE IO pa3zeinaM M
TeMaM MPOrpaMMBbI 110 XUMHH, OIpeeNseT KOINYeCTBEHHbIE U KaUeCTBEHHbBIE XapaKTEPUCTUKH COJIEPKAHUSA, pEKOMEHAYEMYIO MOCIeN0BaTEIbHOCTh U3yUeHHs
XAMUAU C y4ETOM MEKIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOSHHOCTEH O00YyYarolmMXcsi, OMpenenseT
BO3MOXKHOCTH TIpeJMeTa Ul pean3alid TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMMBI HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, a TaKKe TPeOOBAaHUU K pe3ysibTaTaM OOydeHHS XMMHHM Ha YPOBHE IleJIel M3Yy4eHHUs IMPeJMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HaBATEIbLHOU
JEATEeTbHOCTH 00Y4YaIOIIErocs 10 OCBOGHUIO Y4eOHOTO CO/lep KaHusL.

3HaHUEe XUMHH CIY)KUT OCHOBOW U JOPMHUPOBAHHS MHUPOBO33PEHUsI 00y4aroMIerocs, ero MpeacTaBIeHnii 0 MaTepHalbHOM €IMHCTBE MUPA, BAXKHYIO
poib urparot GOpMUPYEMbIe XUMHUEH HPEACTABICHHUS O B3aMMOIPEBPAICHUAX SHEPTUU U 00 SBOIOLMM BEIIECCTB B IPHUPOJIE, O MYTAX PEIICHUS IJ100aTbHBIX
mpodIeM YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, JHEPIETUIECKON, TTUIIEBOM U DKOIOTHYECKOW 0e30IacHOCTH, ITPOOIIeM 31paBOOXpaHEHHUS.

N3yueHue xumuu:

CIIOCOOCTBYET pealiu3aliii BO3MOKHOCTEH JIJIsi CAaMOPa3BUTHA M (POPMHUPOBAHUS KYJIBTYPbI JINYHOCTH, €€ o01Ieli 1 QyHKIIMOHAIBHOW TPAMOTHOCTH ;

BHOCHT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS MW TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIMXCs, HABBIKOB HMX CAMOCTOSTEIbHOW y4eOHOH IeATeIbHOCTH,
9KCIEPUMEHTAIIbHBIX U UCCIIEIOBATENILCKUX YMEHHM, HEOOXOAUMBIX KaK B [IOBCEIHEBHOM JKU3HU, TaK U B IPO(heCCUOHATIBLHOM NeATeIbHOCTH;

3HAKOMHUT CO CHEIU(HUKOH HAyJYHOTO MBIIUICHNS, 3aKJIAAbIBACT OCHOBBI IIEIOCTHOTO B3IJISla HA EAWHCTBO NPHPOABI W UEIOBEKA, SBISCTCS
OTBETCTBEHHBIM 3TAIloM B ()OPMHPOBAHNH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIUXCS;

crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOI'O OTHOIIGHMS K €CTECTBEHHO-HAY4HBIM 3HAHMAM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOHW BKJIal B
AKOJIOTHIECKOE 00pa30BaHME 00YIATOIITIXCS.

JaHHble HampaBieHUs B OOyYEHHH XUMHM OO0ECHEYMBAIOTCS CHEnH(UKOH copepKaHus ydeOHOro MpeaMeTa, KOTOPBIH SIBISETCS MeJarordyecKu
aJanTHPOBAHHBIM OTPa)KeHHEM 0a30BOM HAyKU XMMHH Ha ONpeeEHHOM JTare e€ pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOrO OOLIEro 0Opa3oBaHMs OPUEHTHPOBAaH HA OCBOEHHME OOYYarOLIMMUCS CUCTEMBI IIEPBOHAYAJbHBIX IOHITUI XUMUHU,
OCHOB HEOPTraHUYECKOW XUMHUH U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IMOHATHH OPraHUYECKON XHUMHH.

CrpyKTypa cofepkaHus IPOrpaMMBbl 110 XUMHUHK ¢(hOPMUPOBaHA HA OCHOBE CUCTEMHOI0 oAXoa K e€ n3yueHuro. ConepaHue CKIIAAbIBACTCS U3 CHCTEMBI
MOHATHM O XMMHYECKOM 3JIEMEHTE M BEILECTBE M CHUCTEMBI IMOHATUH O XMMHYECKOW peakuuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHM30BAHBI IO ITPUHLUITY
MTOCIIENOBATENBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPENCTABICHUM pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHHS;

— Ilepuoanueckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOIO 3aKOHA XUMUU;

— YUYEHHSI O CTPOEHHH aTOMa X XUMHUYECKOH CBSI3H;

— IpeICTaBIeHUH 00 AIIEKTPOIUTUIECKON JUCCOLMAIIMN BELIECTB B pacTBOpax.



TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJNYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEAOBATENLHO OT OIHOTO
YPOBHSI K JPYTOMY, BBITONHSS (YHKIUH OOBSICHEHWS M MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOrO MPHUMEHEHHS U TONyYeHUs
M3y4aeMbIX BEIECTB.

OcBoeHrEe MPOrpaMMBbl 10 XUMHHU CIIOCOOCTBYET (JOPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOW COCTABISIONICH HAayYHOW KapTHHBI MUpPa B JIOTHKE €&
CHUCTEMHOW MPUPO/BI, IIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUA B HayKe. V3ydeHne XuMUU IPOUCXOIUT C MPUBJICUCHHEM 3HAHUNA U3
paHee U3y4eHHBIX yueOHBIX mpeaMeToB: «OKpyxaromuii Mupy, «buonorus. 5—7 knacce» u «Pu3mka. 7 Kmacey.

[lpr uM3ydeHMHM XMMHHU TPOUCXOIUT (POPMUPOBAHHME 3HAHMH OCHOB XMMHUYECKOW HAayKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTUYECKOMH
JIeATEIbHOCTH YeNOBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyNBTYpbl. 3agada y4yeOHOro mpeaMera COCTOUT B ()OPMHUPOBAHMM CHCTEMBI X UMHUECKHX
3HaHUI — BaXHEHIINX (PAKTOB, MOHATHUI, 3aKOHOB U TCOPETHYECKUX MOJOKEHHM, JOCTYMHBIX 00OOIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAyKd, B
MpHOOIIEHNH K HAyYHBIM METOAaM TMO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMHUYECKUX pEakinuii, B (JOPMUPOBAHMM M Pa3BUTHU TO3HABATEIHLHBIX YMEHUH M UX
MPUMEHEHNH B Y4YeOHO-TIO3HABATEILHOW W yueOHO-UCCIIEe0BATENBCKONW AEITEIbHOCTH, OCBOSHHMM IIpaBHJ OE€30MacHOTO OOpallleHWs C BelIeCTBAMH B
MOBCETHEBHOM KU3HU.

[Tpu n3yyeHnn XMMHUK Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHus BaKHOE 3HAYCHUE TPHOOPEH TaKUE LENH, KaK:

— (opmupoBaHUE HMHTEIUIEKTYaIbHO Pa3BUTOW IJMYHOCTH, TOTOBOW K CamMoOOpa3oBaHUIO, COTPYJIHHYECTBY, CAMOCTOSITEIBHOMY MPHHSATHIO PEIICHHIA,
CIIOCOOHOM aJIalITHPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOYUEHHS Ha CHCTEMaTHYECKOe MPHOOIIEHHE 00YJaIONIUXCS K CAMOCTOSTENIHLHOM MMO3HABATEIBHON JESTENbHOCTH, HAYYHBIM METOZaM
MO3HaHUs, (HOPMHUPYIONIMM MOTHBAIIMIO M Pa3BHTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecrieueHre YCIIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYUYaIOUIMMKCS OINbITa Pa3HOOOPa3HON NeSTeIbHOCTH, MO3HAHUS W CaMOIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIINH), UMEIOIIMX YHUBEPCAIIBHOE 3HAUCHUE [UI PA3IUUHBIX BUJOB AESTEIbHOCTH;

— ¢opmupoBanne obmel (HyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM YHCIIC YMEHHH OOBSACHATH M OLICHUBATD SBICHUS OKPYXKAIOIIEr O
MHpa, WCIONB3ys 3HAHHUSA W OIBIT, TOJYYEHHBIC NPHU H3yYCHHHM XHMUH, HPUMEHATh MX IpPU PEIICHUH MNpoOJIeM B ITOBCEAHEBHOW JKM3HM U TPYIOBOI
NeATeNIbHOCTH;

— (opmupoBaHue y OOy4aromUXcsi TIYMaHUCTHUECKMX OTHOIICHUHM, IMOHMMAaHMs LEHHOCTH XMMMYECKUX 3HAHMH [UI1 BBIPAOOTKHU 3KOJIOIMYECKH
1es1eco00pa3HOro NOBEAEHUS B OBITY M TPYAOBOM AESITENBHOCTH B LEISIX COXPAHEHHSI CBOETO 310POBbsI U OKPY)KAOLIEH IPUPOAHON CPeIbl;

— pa3BUTHE MOTHBAIMU K OOY4EHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAaHMIO Ha OCHOBE YCBOEHMs OOIIEYETIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U ¥ HANIPABICHHOCTH JaJbHEHIIEro 00y4eHusl.

OO1ree 9mMCI0 9acoB, OTBEAEHHBIX /IS M3YYeHNS XMMUW Ha yPOBHE OCHOBHOT'O 00ImIero oo0pasoBaHus, coctaBisieT 136 dacos: B § kiacce — 68 qacos (2
gaca B Hellewo), B 9 kimacce — 68 gacoB (2 gaca B HENEINIO).



COJAEPXKXAHUE OBYYEHUA

8 KVIACC

IlepBoHavyaibHBbIe XUMHYECKHE TIOHSATHS

[Ipenmer xumun. Ponp xumuu B *KHU3HU 4eloBeKa. XMMHUS B cucTeMe HayK. Tena u BemjectBa. @u3ndeckrue CBOMCTBA BEIIECTB. ATperaTHoe COCTOSHUE
BemecTB. [ToHsATHE 0 MeTO/IaX TO3HAHUS B XUMUH. YUCThIe BemecTBa U cMeck. CrocoObl pa3aeneHust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHe 3J1eMeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. IIpocThie U Clo)KHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEeHUE.

Xumuueckass (opmyna. BaJeHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAas aTOMHasi Macca.
OTtHOCcHUTENnbHAs MOJIEKYIsIpHas Macca. MaccoBast 101 XMMUYECKOT0 3JIEMEHTa B COSIMHEHUH.

KomuuectBo BemectBa. Monbs. MonsipHasi Macca. B3auMoCBsI3b KOJMUYECTBA, MACCH M YMCIIa CTPYKTYPHBIX €MHUI] BemlecTBa. Pacuérel mo ¢opmymam
XUMHYECKUX COeTUHECHUMN.

dusuveckne M XMMUYECKHE SBICHMsS. XUMHUYecKas peakuus W e€ MpPU3HAKW. 3aKOH COXpAaHEHHsS MacChl BEIIeCTB. XHMHUYECKHE YypaBHEHUS.
Krnaccuukanms XuMiUueckux peakiuii (COeMHEHMS, Pa3iokKEeHUs, 3aMelIeHsI, 00MEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOH IMOCYAOH, IpaBuiaMu paboTel B JabopaTopuul M mpuéMaMu oOpalleHusl ¢ J1adopaTOpHBIM 00OpyIOBaHHEM, M3y4deHUE U
ornucanne (U3NIECKIX CBOWCTB 00pa3llOB HEOPraHWYECKUX BellecTB, HaOroNeHne (hru3ndeckux (IUTaBlieHWe BOCKa, TasHHE JIbJla, PACTHPAHUE caxapa B CTYIIKE,
KHUTIEHUE ¥ KOHJEHCAIUS BOMbI) M XUMUYIECKUX (TOpEHHE CBEYH, MPOKATMBAHIE METHON IMPOBOIOKH, B3aMMOZECHCTBHE MeNla C KUCIIOTOI) SIBIEHNH, HabIoAeHne
Y ONHCaHWE TPHU3HAKOB IPOTEKAHUS XWMHUYECKHUX peaknuil (pa3joKeHHWe caxapa, B3aWMOIEHCTBHE CEpPHOM KHCIOTHI C XJIOPHUAOM Oapus, pa3ioxXeHue
ruapokcuna meau (II) mpu HarpeBaHum, B3anMoICHCTBHE JKee3a ¢ pactBopoM comu Mean (1I), n3ydeHue crmocoOoB pasmeieHusl CMeceii: C TIOMOIIBI0 MarHuTa,
¢GuIbTpOBaHME, BHITAPUBAHME, AUCTHIUIALMS, XpoMarorpadus, MPOBEICHHE OYMCTKU TTOBAPEHHOHW CONIM, HAOIIOICHUE M ONHCAHUE PE3YNIbTaTOB IPOBEACHUS
OIIBITa, UJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHUS MACChl, CO3/IJaHIE MOZIENEl MOJIEKYII (ILIapOCTEPKHEBBIX).

BaxHeiilmue npeacTaBuTeIM HEOPraHMYeCKUX BelllecTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopon — anemeHT u npoctoe BeuectBo. HaxokaeHue kucnopona B npupose, gpusnueckue U XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunbl. [Ipumenenme kucmopoma. CrocoObl MONYyYeHHUS KHUCIOpOAa B J1abOpaTOpWHM W TMPOMEIIDIEHHOCTH. KpyroBopot
Kucnopona B npupozae. O30H — aJUIOTPOIHAsT MOAU(DUKALIUSA KUCIOPOA.

TennoBoit 3¢ ¢dexT XUuMUUECKOil peakluy, TEPMOXMMHUUYECKUE YPaBHEHUS, DK30- U SHIOTEPMHUYECKHE peakiuu. ToIumBo: yroiab M MeTaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE TAPHUKOBOI0 3((eKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenne Bogopoaa B npupoze, pu3nueckue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CII0COOBI IMOMyIEeHUS.
Kucnors u conu.

MonsipHblit 00bEM ra30B. PacuéThl 0 XUMHYECKUM YPaBHEHHUSIM.

®uznueckue cBoiicTBa Boabl. Boma kak pactBoputTenb. PacTBopbl. HachlllieHHBIE M HEHACBHIMICHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBasi 1oJs1 BELECTBA B PAacTBOpEe. XUMHUYECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Ponb pacTBOpPOB B IpUPOJE M B >KU3HM 4denoBeka. KpyroBopoT Bonbl B
npupoze. 3arpsisHeHue NpupoAHbIX Bod. OXpaHa v OYMCTKA IPUPOJHBIX BOI.

Knaccupukanus nHeopranmueckux coexmHeHuil. Oxcupasl. Kiaccuduxamuss okcuaoB: coneoOpasyouie (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasyrone. Homenknatypa okcuaos. Pu3ndeckie 1 XUMHUECKHE CBOICTBA OKCUAOB. [lomyueHne okcuoB.

OcnoBanna. Knaccuduxanusi ocHoBaHMIA: MIENOYM M HEPACTBOpHUMBIE ocHOBaHUS. HomeHKknaTypa ocHoBaHM. DH3MYECKHE M XUMHYECKHE CBOMCTBA
ocHoBanuil. [TonyyeHne ocHOBaHUI.

Kucnorer. Knaccudukarnms kucmor. Homenknarypa kucior. Ouznyeckne 1 XUMHYECKHE CBOMCTBa KUCIOT. Psin aktuBHOCTH MetaiioB H. H. bekeroga.
[Tonmyuenue kucnor.

Conu. Homenknartypa coneid. @u3ndeckne 1 XuMU4eckre cBoicTsa comneil. [lomyuenue coneit.



I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKcnepumenn:

Ka4yeCTBEHHOE OIpeJielieHnEe COIePKaHMsI KUCIOPOAa B BO3AyXe, MONyYeHre, cOOMpaHue, paclo3HaBaHue U M3yUYeHHe CBOWCTB KHCIOpoaa, HaOmroeHne
B3aMMOJICHCTBHSI BEIIECTB C KUCIIOPOJOM U YCJIOBUS BOZHUKHOBEHHSI U TPEKpalleHUs] ropeHust (moxkapa), 0O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U OMHCAHHUE HX
CBOMCTB, TMONy4YeHHUE, coOMpaHHe, paclio3HaBaHHE W M3YUYCHUE CBOKCTB BOpopoAa (ropeHue), B3aumosaeiicTBue Bomopoaa c¢ okcuaoM Menu (II) (BozmMoxkHO
WCTIOJIb30BaHKME BUACOMATEPHAIIOB), HAOMIOACHHE 00pa3IloB BEIIECTB KOJMUECTBOM | MOIb, HCCIIEAOBaHHE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB C PAa3THYHON
pPacTBOPUMOCTEIO, TIPUTOTOBJICHUE PACTBOPOB C OMpPEneIEHHOW MAacCOBOHM JI0Jield pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METa/UIaMH (HAaTpUEM U
KaJbleM) (BO3MOXKHO HCIIONB30BaHHUE BUACOMATEPHAJIOB), UCCIEIOBaHNE 00Pa3I0B HEOPTaHWMYECKUX BEUICCTB Pa3IMYHBIX KIACCOB, HAOIIOJCHH E U3MEHCHHUSI
OKpacKy MHAWKAaTOPOB B pacTBOpax KHUCIIOT W Ienoded, u3ydeHue Bzaumojeiicteus oxkcuga meau (II) ¢ pacTBopoM cepHO# KHCIIOTBHI, KMCIOT C MeTalslaMHu,
peaxuii HelUTpaau3alyy, MOTy4eHne HepacTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO METajula JPYTUM M3 pacTBOpa COJH, PELIEHHE 3KCIIEPUM EHTaJIbHBIX
3a/1a4 110 TeMe «BakxHeHIre Ki1acchl HEOPraHUYECKUX COSAMHEHUI.

Ilepuoguuecknii 3axkon u Ilepuoamyeckasi cucrema xummuyeckux 3jiemeHToB JI. U. MenaeneeBa. CTtpoeHne aToMoB. XMMHYECKasl CBA3b.
OKHCANTETHHO-BOCCTAHOBHTEIbHbIE PeAKINHU

[epBbie TONBITKK KIaCCH(PHUKAIMKA XUMHUYECKAX 3JeMEHTOB. [IOHITHE O Tpynmax CXOIHBIX AJIEMEHTOB (IIENOYHBbIE M IIEOYHO3EMENbHBIE MEeTallbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(poTepHbIe OKCHIIBI U THIPOKCHUIBI.

[epuoauueckuii 3axoH. I[lepumogmueckas cucrema xumuueckux dneMeHtoB J[. M. MenneneeBa. KoporkonepuomHas ¥ JTHHHOIEPUOAHAS (HOPMEI
ITepuoanueckoi cucrtembl xumuueckux anemeHToB . 1. Menneneesa. Ilepuonabl u rpynmbl. @U3NYeCKuid CMBICH MOPAJIKOBOrO HOMEpa, HOMEPOB MEPHUOJA U
TPYIIIBI JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBEIX siaep. M3orombl. DmekTponsl. CTpoeHHEe 3JIEKTPOHHBIX O000TO0YEK aTOMOB IEpBBIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuognueckoii cuctemsl J[. 1. MenneneeBa. XapakTepucTHKa XUMHAUYECKOT0 3JIEMEHTA 110 ero nojioxeHuto B [lepuonnueckoit cucreme J[. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS PaJlyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIUTMUECKUX W HEMETAJUINYECKUX CBOMCTB TI0 TPYIIIaM U MIEPHOIAM.

3nauenwne [lepnonndueckoro 3akona u [leproarmdeckol CHCTEMBl XMMHUYECKUX DJIEMEHTOB ISl Pa3BUTHSI HayKu U npakTukw. J[. V. MenaeneeB — yueHBIN 1
rpakIaHUH.

Xumudeckas cBsa3b. KoBajeHTHas (MOMSIpHAS U HEMOIAPHAs) CBSA3b. DIEKTPOOTPHUIIATEIPHOCTh XUMHUIECKUX 31eMeHTOB. VIOHHaS CBS3b.

Crenenp okucienus. OKUCIATENbHO-BOCCTAHOBUTENBHBIE peaknni. [Ipomeccs okuciieHus: M BOCCTaHOBIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHne oOpas3IloB BEUIECTB METAJUIOB M HEMETaJUIOB, B3aMMOACHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT W IIEN0Yel, TPOBEIECHNE OMBITOB,
WJUTIOCTPHUPYIOIINX MTPHUMEPHI OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpEeHNe, PEaKIuu pas3IoKeHNs, COSAMHEHUS).

Mesicnpeomemnpwie ceasu

Peanmzamus MeXNpenMeTHBIX CBs3eH NMpPU H3YYEHWH XUMUH B 8 KiIacce OCYIIECTBISIETCS 4Yepe3 HCIMOIb30BaHHE KaK OOMIMX eCTECTBEHHO-HAyYHBIX
MOHSTUH, TaK U MOHATUH, SBISIOMUXCS CHCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr'O LIUKIIA.

OOmme ecTecTBEHHO-HAy4YHBIE TOHSTHSA: HAYYHBIN (DakT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIM3, CHHTE3, KIacCH(HUKAWs, TMePHOANIHOCTh, HAOIIOAEHUE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICTb, SIBJICHUE.

®usnka: MaTepus, aToM, HJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TOMNbl, PaAUOAKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUN 3apsill, BEIIECTBO, TENIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, (PM3NYECKHE BETHUNHBI, AHHUIIBI NU3MEPEHHS, KOCMOC, IUIaHeThl, 3831161, COIHIIE.

buonorus: dhorocunres, nqpixanne, buocdepa.

I'eorpadms: armocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPOABI, TTOJIE3HBIE HCKOMAeMbIe, TOILTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumMH4eckasi peakuus



[lepuonnueckuii 3akoH. [lepuoanyeckas cucrema xuMudeckux 3nemenToB /. 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KAJIbLUA U UX COSIUHEHU B COOTBETCTBHM C MOJOXKEHHEM 3JieMeHTOB B [lepuonnyeckoit cucreme u
CTPOEHHEM HX aTOMOB.

CtpoeHue BeniecTBa: BU/Ibl XUMUYECKON CBS3U. THUIBI KPUCTAIITMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKH U
BHUJa XUMHUYECKOM CBSI3H.

Knaccmbmcauml U HOMCHKJIaTypa HCOPraHMYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBa BCUICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KjlaCcCaM HCOPraHMYCCKUX
COC}IHHGHI/IIZ, TFCHCTUYCCKAas CBA3b HCOPTaHNYCCKNX BCIICCTB.

Knaccupukanms XuMHYeCKUX peakiyii 0 pa3IHIHbIM pU3HaKaM (IO YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIECTB, M0 TEMIIOBOMY (P (deKTy, o
W3MEHECHUIO CTEMEeHEH OKUCIIEHHMs] XHUMHUYECKUX OJIIEMEHTOB, IO OOpaTHMMOCTH, MO YyYacTUIO KaTaium3aropa). OK30- M JHJIOTEPMHUYECKHE pEaKluH,
TEPMOXUMHNYCCKHNEC YPABHCHU.

[NousiTre 0 ckopocTH XUMHUUECKOH peakuuu. [loHsTHE 00 00PATUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusix. [[OHsITHE 0 TOMOI'eHHBIX U TeTepOTeHHbIX
pCaKkuuiax. ITonsiTne o xatammuse. IloHATHE 0 XUMHUYECKOM PaBHOBECHHU. (DaKTOpLI, BJIMAIOIME HAa CKOPOCTH XUMHYECKOU PC€aKurn U MOJIOKECHUE X UMUUYCCKOT'O
paBHOBeCHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIE pEaKknum, BHeKTpOHHBIﬁ OallaHC OKHMCIHUTEIHLHO-BOCCTAHOBUTEILHOMN pCaKuru. CocraBieHue ypaBHeHI/Iﬁ
OKHCITUTENFHO-BOCCTAHOBUTENBHBIX PEAKIINii C MCIIOIB30BAHIEM METO/a IEKTPOHHOT 0 OaIaHca.

TeOpHﬂ 3HeKTpOJ'II/ITI/I‘IeCKOI7I Jucconuanmnu. QHCKTPOHI/ITBI U HEBJICKTPOJIHUTEHI. KaTI/IOHBI, aHMOHBI. MexaHu3M Jucconuanyn BEIIECTB C Pa3IMYHBIMU
BUJIaMH XUMHUYecKor cBs3u. Cterenpb auccornnanuu. CHIIbHBIC U CITa0bIe DIEKTPOJIUTEHI.

Peaxrmuu moHHOTO OOMEHA. Y CIIOBUS MPOTEKAHMS PEaKIMii HOHHOTO OOMEHa, IMOTHBIC M COKpaIEHHBIC NOHHBIC YpaBHEHUs peakinid. CBOWCTBA KU CIIOT,
OCHOBaHHI U COJICH B CBETE MPEACTABICHUIH 00 3JICKTPOIUTHIECKOMN nuccornalui. KauecTBeHHbIC peakliiy Ha HOHBI. [IOHSITHE O THAPOIH3E COJEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPHUCTAIUTHIECKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB M HEMETAJIOB (TpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuma HaTpus), UCCIeOBaHNE 3aBUCHIMOCTH CKOPOCTH XMMHYECKOW PEaKIMU OT BO3JEUCTBHUS Pa3NHYHBIX (PaKTOPOB, MCCIENOBAHHE DJIEKTPOIIPOBOAHOCTH
pPacTBOpPOB BeIIECTB, TMpOIECCa AWCCOIMAIMN KHCIOT, IIeIo4Yell M comed (BO3MOXKHO WCIOIb30BAaHME BHIEO MaTepUajoB), IPOBENEHHE OIIbITOB,
WJLTIOCTPHUPYIOIINX MPU3HAKH MPOTEKaHUS PeaKInii HOHHOTO oOMeHa (0Opa3oBaHME Oca/Ka, BhIJENEHIE Ta3a, 00pa3oBaHUE BOBI), ONBITOB, MILTIOCTPUPYIOIIHX
MIPUMEPHI OKUCITUTENFHO-BOCCTAHOBUTENBHBIX Peakinil (TOpeHne, peakiuu pas3ioKeH s, COSMHEeHN), PACIIO3HaBaHNE HEOPTAaHIMYECKIX BEHIECTB C MOMOIIBIO
KaueCTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHNE IKCTIEPIMEHTAIBHBIX 3a/1a4.

HemeTanjbl 1 UX coeTUHEHUS

OO6mrast xapakTeprucTHka raoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTEIEHH OKUCIeHMSA. CTpoeHHEe W (HU3UUECKHE CBOWCTBA IIPOCTBIX
BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBAa Ha MpUMepe Xjopa (B3aMMOICHCTBHE C MeTalllaMH, HeMeTajulaMu, Imenodamu). XiopoBomopon. ConsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, MTONyUeHne, TpuMeHeHue. [leficTBre Xopa U XJIOpOBOIOPO/ia HA OPTaHHU3M YelloBeKa. BakHel e XJIOpuIapl U MX HaXOXKJICHHE
B TIPHPOJIE.

O6mas xapakTepucTuka 3eMeHToB VIA-rpymibl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTelleHn okucienus. CTpoeHue u (hU3uIecKne cBOiCTBa
MIPOCTHIX BEMIECTB — KUCIOPO/AA U CEPBI. AINIOTPOITHBIE MOTU(UKAIINN KUCIOPOIA U Cephbl. XMMHUECKIE CBOMCTBA cepbl. CepoBOIOPOI, CTpOEHHE, (PHU3NUECKUE I
XUMHYECKHE CBOMCTBa. OKCHIBI Cepbhl KaK IMPEICTaBUTENH KHCIOTHBIX OKCHAOB. CepHas KuCiIOTa, (DU3MYECKHe M XUMHUYEeCKHe CBoWcTBa (0oOmime Kak
MIPEJCTaBUTENsl KJIacca KHUCIOT M crenupuyeckrne). XMUMHUYECKHE PEaKIUH, JIOKAIME B OCHOBE IMPOMBINUIEHHOTO CIOCO0a TONYYEHUS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoit KUCIOTHL. CONM CEPHOM KUCIIOTHI, KaueCTBEHHAs peakiius Ha cynbdar-uoH. HaxoxaeHre cepbl U e€ coequHeHn B Iprupoje. XUMHUYECKOoe
3arps3HeHNe OKPYKAIOIIEH cpellbl COeNMHEHUSIME CephI (KHCIOTHBIE JOXK/IU, 3arPsS3HEHUE BO3yXa M BOZOEMOB), CIIOCOOBI €ro MPeIoTBPaIIeHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEPHBIE CTEIIEHW OKUCIEHUs. A30T, paclpocTpaHEHHEe B
npupoze, Gpu3nvecKue U XuMuueckue cBoiicta. Kpyrosopor asora B nmpupozae. AMMHUak, ero Gu3nuecKkrue 1 XMMHUUECKHe CBOWCTBA, TOIyYeH e U TPUMEHEHHE.
Conn aMMOHUS, WX (pU3HMYECKHE W XMMHYECKHE CBOWCTBa, NMpHUMeHeHHe. KadecTBeHHas peakuuss HA MOHBI aMMOHHS. A30THas KHCJIOTa, €€ IMOoJydeHue,



¢du3nvecKre 1 XMMUYECKUE CBOMCTBA (0OLIMe KaK MpeAcTaBUTeNsl Kiacca KHCIOT U cnennguueckue). Vcnonp3oBaHre HUTPATOB U COJICH aMMOHHS B KauecTBe
MUHEpaIbHBIX YAOOpeHUi. XUMHUYEeCKOe 3arpsi3HEHHE OKpYKalolledl cpeabl COCAMHEHHSIMHU a30Ta (KUCIOTHBIE AOXKAM, 3arps3HEHUE BO3[yXa, MOYBHI U
BonoémoB). @ocdop, amtorponnbie Momudukanuu Gochopa, pusnueckre nu xuMudeckue cpoiicrsa. Okcua pocdopa (V) u dpocdopHas kucnora, GU3NIECKHe U
XHUMUYECKUeE CBOWCTBa, moiyueHue. McnonszoBanue GocdatoB B KauecTBE MUHEPAILHBIX yI00PCHHIA.

Obmas xapakrepucTuka 35eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE CTEIEHH OKWCICHHSA. YTJEepO, ajUIOTPOIHEIE
Moau(HKALNU, pacIpocTpaHeHne B MpUpoae, GU3ndYecKue W XUMHUECKHe cBoicTBa. Axcopbuus. Kpyrosopor yriepoaa B mpupoge. OKcuapl yriepoaa, ux
(u3nvecKre 1 XMMHUYECKHE CBOWCTBA, JICHCTBUE HA )KUBBIE OPTaHU3MBIL, MTOTY4YEeHHE U IPUMEHEHHE. JKOJIOTHYECKHE MPOOIeMBI, CBA3aHHBIE C OKCHIOM YIIIepoaa
(1V), rurnore3a 17100aJIbHOTO MOTEIICHHSI KJIMMaTa, MapHUKOBBINA 3 dekT. YronbpHas KUCI0Ta U €€ COU, UX (PU3MUECKUE U XMMUYECKHE CBOMCTBA, TOTYYCHUE U
npuMeneHne. KauecTBeHHast peakuus Ha kKapOoHaT-HOHEI. Vcronk30BaHne KapOOHATOB B OBITY, MENUIMHE, IPOMBILIICHHOCTH W CETECKOM XO03SHCTBE.

[lepBoHaYanbHBIE MOHATHSI 00 OPraHMYECKUX BEHIECTBAX KaK O COSMUHEHUsX yriepoja (MeTaH, 3TaH, dTHJEH, alleTHJIeH, STaHOJ, TIUIEPHH, YKCYCHas
Kkuciota). [IpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB (Yroib, MPUPOAHBINA ra3, HeTh), MPOAYKTHI X HepepaboTku (OEH3MH), KX POIb B OBITY M MIPOMBIIIIEHHOCTH.
[oHsTHE O OMONIOTHYECKH Ba)KHBIX BEIIECTBAaX: XHpaX, OenKax, yriieBoJax — M MX PONM B JKU3HU dYeJoBeka. MarepuanbHOe €AMHCTBO OPTaHWYECKHX H
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne U XMMHYECKHE CBOMCTBA, MONydeHue U npuMeHenune. CoequHeHns KpeMHus B npupoge. OOmme npenctapieHus 00 OKCHIIe
kpemHuus (IV) u kpemuueBoit kucnore. CHUIMKATHI, UX UCIIONB30BaHKE B OBITY, B TPOMBIIUIEHHOCTH. BaXkHeHIIINe CTpOUTEIIbHBIC MaTepUAIbl: KEpaMHKa, CTEKJIO,
[IEMEHT, OeTOH, jkene300eToH. [IpobaeMbl 6e30MacHOr0 NCIONB30BaHMSI CTPOUTEIBHBIX MATEPHUAIIOB B TIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 0o0pa3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIOTHI, MPOBEJCHHE KAYeCTBEHHBIX pPEaKIMi Ha XJIOPUJ-UOHBI M HaOIoJIeHne
MPHU3HAKOB WX MPOTEKAHUS, OIBITHL, OTpaXKAIONMe (QU3MYECKHEe M XHMHUYECKHE CBOMCTBAa TaJOreHOB W WX COCNUHEHUH (BO3MOXKHO HCIIONB30BAHHE
BHJICOMATEPHAJIOB), 03HAKOMJICHHE ¢ 0Opa3llaMu XJIOPHIOB (TaJIOTEHUI0B), O3HAKOMIICHHE C 00pa3IiaMi Cephl B €€ COeTUHEHUSAMHU (BO3MOXKHO HCIIOIL30BAHUE
BHJIECOMATEPHAIIOB), HAOIIO/IEHNE Tporecca OOYTIIMBaHUS caxapa IOoJ JISMCTBHEM KOHIIEHTPHPOBAHHON CEPHOM KHCIOTHI, M3y4dE€HHE XUMHYECKHX CBOWCTB
pa30aBICHHON CEPHOI KUCIOTHI, IPOBEICHNE KAaUeCTBEHHOW PEeaKIuu Ha CyIb(aT-uoH U HaOIoIeHue TPU3HaKa e€ MPOTEKaHUs, 03HAKOMIICHHE C (PU3HUCCKUMHU
cBolicTBaMHU a3oTa, ¢ochopa M UX COSTUHCHMI (BO3MOXKHO HMCIIOJIb30BAHHME BHICOMATEPUasIoB), 00pa3iaMu a30THBIX U (POCHOPHBIX yIO0OpEHUH, MOJyUCHHE,
coOmpaHne, paclio3HaBaHWE W W3YYEeHHE CBOWCTB aMMHaKa, IMPOBEACHNE KaUYECTBEHHBIX PEakIiii Ha MOH aMMOHUS U (ocdaT-uoH W M3ydeHHEe MPHU3HAKOB HX
MIPOTEKaHUs, B3aWMOJEHCTBHE KOHIIEHTPHUPOBAHHONW a30THOM KHCJIOTHI C MeAbI0 (BO3MOXKHO WCIIONB30BAHUE BHICOMATEPUANIOB), H3yUCHHE MOJEN el
KPUCTAJUTMYECKNX PEMIETOK aimasza, rpadura, (ymnepeHa, O3HAKOMIIEHHE C IPOLECCOM aJcoOpOIMU pacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIIEM W
YCTpPOWCTBOM MPOTHBOTa3a, MOMydeHne, COOMpaHne, paclio3HaBaHNEe M H3yYeHHEe CBOWCTB YTIJIEKHCIIOTO Ta3a, MPOBEJeHNE KaueCTBEHHBIX peaKInii Ha KapOoHaT U
CIUIMKAT-UOHBI ¥ M3y4eHHE PU3HAKOB MX MPOTEKaHUs, 03HAKOMJICHHE C TPOAYKIIMEH CHINKATHON MPOMBIIIIEHHOCTH, PEIEHIE IKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxHeillne HeMeTaulbl U UX COSTUHEHUSD.

MeTaJibl ¥ X COETMHEHHS

OO0mras xapaKTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHWH WX IMOJIOKeHUs B [lepmommueckoii cucreme xumudeckux snementoB . U.
MengeneeBa u crpoeHus aTtoMoB. CTpoeHHE MeETauioB. MerayuiMueckasl CBA3b U METAJUIMYECKas KpUCTaJUIMYecKas peléTKa. ONEKTPOXMUMHUYECKHH psif
HampspkeHni MetamwioB. Ousndeckne W XUMHYECKHE CBOiCTBa MeTauioB. OOmye crocoOb! MomydeHusl MeTauioB. [IoHATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CIaBsl (CTajih, Yyr'yH, TIOPATIOMHHNHN, OpOH3a) U UX MIPUMEHEHHE B OBITY W TPOMBIIILIEHHOCTH.

[{enounsie Merasutbl: nonoxxkenue B [lepronndeckoit cucreme xuMmuuecknx 3iaeMeHToB [l. M. MenneneeBa, CTpoeHHE X aTOMOB, HAXOX/IEHHE B ITPUPOJIE.
dusnveckne W XMMHYECKHE CBOWCTBA (Ha MpuMepe HaTpus W Kamus). OKCHIBI W TUAPOKCHUIBI HATpHUS W Kanus. [IpruMeHeHWe MIeNOYHBIX METAJUIOB U WX
COCTUHEHUN.

[lenoyHO3eMeNbHBIE METAJUTBI MAaTHUKA W Kaiblui: monokeHue B [lepuoanueckoii cucreme xummudeckux 3nemMeHToB . M. MeHneneeBa, cTpoeHne WX
aTOMOB, HaxOXXJeHue B npupoae. PuU3nvecKkne W XMMHUECKHE CBOMCTBa MarHusl W Kaiblus. BakHeimne coeinHeHUs KanbLusi (OKCHA, TUAPOKCH, COJIN).
JXKécrrocTs BOABI M CIIOCOOBI €€ yCTpaHEeHHUS.



AmtoMuHuii: mojoxenue B [lepuoanueckoit cucreme xumuueckux anemeHToB J. Y. MenaeneeBa, cTpoeHue aToMa, Haxox/aeHue B npupoje. dusndeckue
Y XUMHUYECKHE CBOMCTBA aOMUHMS. AM(POTEpHEIE CBONCTBA OKCUIA U THIIPOKCHIA ATFOMUHHUSL.

Kenezo: monoxenue B [lepuoanueckoit cucteme xumudeckux snementoB . . MenzaeneeBa, CTpoeHHEe aToMa, HaXOXKeHU e B mpupoae. dusznueckue u
XUMHYECKUE CBOMCTBA xene3a. Okeupl, TUapoKcu bl U comu xenesa (11) u xxenesa (1I1), ux cocras, CBOWMCTBA U MONTYyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C 00pa3llaMy METAIJIOB U CIUIaBOB, X (PU3NYECKIMH CBOWCTBAMM, U3YUECHHE PE3YIFTATOB KOPPO3UU METAIIIOB (BO3MOXKHO MCIIOB30BaHNE
BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOMICHCTBHS OKCHJIA KAJIBIMS U HATPHUS C BOJOW (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPHAIIOR), HCCIICJOBAHUE CBOMCTB
JKECTKOM BOJIBI, TIPOIleCca TOPEHHS Keae3a B KUCIOpoe (BOZMOXKHO HCIOIB30BAHKE BHACOMATEPUAIIOB), TPU3HAKOB MPOTCKAHUS KaYECTBEHHBIX peaKIMil Ha
WOHBI: MarHusl, KallblIMs, aIFOMUHUS, IWHKA, xkene3a (1) u sxenesa (I11), meau (1), HabmromeHue M oNMMcaHUE MPOIIECCOB OKPAIIMBAHUS IIAMEHH HOHAMH HATPHS,
KaJIusl U KaJblns (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), NCCIIC0BaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCH/IA aJIFOMUHUS U THAPOKCUA IUHKA, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxHelilne MeTaibl U UX COSTMHEHUS».

XuMHS U OKPYXKAOLIAA Cpeaa

BemectBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HM YeJIOBEKA. be3omacHoe MCIONb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. IlepBast momorns mpu
XUMHYECKUX 0KOTaX W OTPABIICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYyXaromed cpenbl (TpenenpHas [OMycThMas KOHLEHTparus BemiectB, majee — [IJIK). Pomp xummm B pemeHuu
AKOJIOTHIECKUX MPOOIIeM.

Xumuueckuil IKcnepumMenm:

M3ydeHne 00pasioB MaTepHalioB (CTEKIIO, CIIJIaBbI METAJUIOB, TIOJMMEPHBIE MaTepHalbl).

Meostcnpeomemmnuie cea3u

Peanmzamnuss MeXNpenMeTHBIX CBS3eH NMpU HM3YyYeHWH XUMUH B 9 Kilacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIMIMX €CTECTBEHHO-HAyYHBIX
MOHATUH, TaK U MOHATHH, SBIISIOIINXCS CUCTEMHBIMU JUIS OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmye ecTecTBEHHO-HAYYHbIC MOHATHUS: HAy4HBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3, KiacCH(UKAIUs, MepUOIUIHOCTh, HAOIIOCHHE,
SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEITh, SIBJICHHE, ITAPHUKOBBIN 3(D(DEKT, TEeXHONOTHSI, MaTEPHAITIBI.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIWJ, H30TOMbL, PaJUOAKTHUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHUI 3apsi, MPOBOJHUKH,
TIONTYTIPOBOHUKH, TUAIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHoe COCTOSHHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTH, KPHCTAJUTNIECKAs
pemérka, CruaBbl, (PM3WYECKHe BETHINHBL, EMUHUIBI N3MEPEHUs, KOCMUYECKOe TIPOCTPAHCTBO, TIAHETHI, 3BE3bI, CoHIIe.

buonorus: dorocuntes, qpixanne, bnocdepa, IKOCHCTEMA, MUHEPATBHBIE YI00PEHHUS, MUKP03JIeMEHTHI, MAKPOAJIEMEHTHI, ITUTATEIbHbIE BEIIECTBA.

I'eorpadms: atmocdepa, ruapochepa, MUHEpaJIBl, TOPHBIE TIOPOABI, TOIE3HBIE HCKOMAeMbIe, TOTLTUBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUSA

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIC PE3YNIBTAThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O OOILEro 00pa30BaHHUs JOCTHTAIOTCS B XOJ¢ OOyUYCHHsI XUMHUHU B CIMHCTBE y4eOHOU H
BOCHUTATEIbHOM ACATCIIBHOCTU B COOTBCTCTBHU C TpaauIIMOHHBIMUA pOCCHﬁCKHMH COLMOKYJIBTYPHBIMU H IOYXOBHO-HPABCTBCHHBIMU LICHHOCTIMU,
MPHHATHIMH B 00IIECTBE MPABUIIAMH U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHHMS, CAMOPA3BUTHUS M COLMAIIN3AIIMN O0YYaIOIIUXCS.

JInuHOCTHBIE PE3YIbTAaThl OTPAKAKOT T'OTOBHOCTH 06yqafoumx05{ PYKOBOACTBOBATLCA CHUCTEMOM ITO3UTHBHBIX OEHHOCTHbIX OpI/ICHTaHI/Iﬁ u
paciIipeHre onbITa JeITEILHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1)naTpuoTHY€eCKOro BOCIHTAHUSA:

IHEHHOCTHOI'0 OTHOIICHUA K OTCUYCCTBECHHOMY KYJIILTYPHOMY, UCTOPUUCCKOMY U HAYUYHOMY HACJICAUIO, TIOHMMAaHUA 3HAYCHUA XUMHYECKOU HAayKu B
KHU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpPMAaleld O TEepeOBhIX JOCTHIKEHHSIX W OTKPBITHSIX MHPOBOW H
OTEYECTBEHHOW XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaxaaHCcKOro BOCHUTAHUS:

NpeaACTaBJICHUA O COLHUAJIBHBIX HOPMax W IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
OO0IIECTBEHHO TIOJNE3HOW, y4eOHOMCCIIENOBATELCKOW, TBOPUYECKOH M JIPYrUX BHAAX JIEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
ACATCIBbHOCTU IIPHU BBIIIOJHCHUA y‘[e6HBIX, MO3HABATCIIBHBIX 3aJa4, BBIIOJHCHUN XWUMHYECKUX OKCICPUMEHTOB, CO3JaHUU y‘Ie6HBIX ITPOCKTOB,
CTpEMJIICHHA K B3aMMOIIOHMMAHHUIO WM B3aMMOIIOMOIIHN B IIPOLECCE STOMU yqe6Hoi'1 JACATCIIbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE MOBEACHUC U TIOCTYIIKU
CBOWX TOBAPHILEH C MO3UIIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIEACTBUI MOCTYIIKOB;

3)1IleHHOCTH HAYYHOI'0 MO3HAHHUA:

MHPOBO33pPEHUECKNE TIPEICTABICHHS] O BEIIECTBE M XMMHYECKOH DPEAKIHUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH H
COCTABJISIIOIIME OCHOBY JJISi NMOHWMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBieHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA HPUPOIHI,
B3aMMOCBSI3SIX YeJIOBEKa C MIPUPOJHOM CPeloi, O pOJIM XMMHUHU B MO3HAHWU 3TUX 3aKOHOMEPHOCTEN;

MOo3HaBaTeIbHbIE MOTHBEI, HAIIPABJIEHHBIC HA TIOTYYCHHE HOBBIX 3HAHWH 10 XUMHUHU, HEOOXOIUMBIE sl 00BSICHEHNS HAaONIONAaeMBIX ITPOILECCOB U
SIBIICHUH, TTO3HABATENHFHONW, WH()OPMAIIOHHOW W YUTATEIbCKOM KYIBTYpBl, B TOM YHCJIE€ HABBHIKOB CAMOCTOSTENHHOW pPabOTHl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOI, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpec K OOyYEeHHWIO0 W TMO3HAHWIO, JIOO03HATENHHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K CaM0OOpa30BaHUIO, MPOSKTHOW W HWCCIIEIOBATEIbCKOM
JeSITeTFHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBIEHHOCTH M YPOBHS OOY4EHUS B JalbHEHIIEM;

4)(opMuUpPOBaAHMS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0OPOBBIN 00pa3 KU3HU, OCO3HAHHE ITOCIEACTBUN H
HENpUATHE BPEIHBIX MPUBBIUEK (YIOTpeOISHHS aKOTolisl, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOIIOACHMSI MPaBmiI O€30MaCHOCTH TIpH 00p allleHnH ¢
XUMHUYECKUMH BEIIECTBAMHE B OBITY U PeaTbHON KHU3HM,

5)TpyaoBoro BocuuTaHMS:

WHTEpEC K MPaKTHYECKOMY H3y4YeHHIO MpodeccHii U TpyJa pa3IMdHOrO pojia, YBaXKEHHE K TPYAY M Pe3ylbTaTaM TPYIOBOH JEATEIbHOCTH, B TOM
Yyclie HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMHUH, OCO3HAHHBIN BHIOOP MHINBUIYAIBHON TPaeKTOPHH MPOIOIIKEHHST 00pa30BaHUS C YIETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHOW MPOoQecCHOHAILHON NESITETFHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHLCS B MPO(ECCHOHAIBHOMN Ccpere;

6)3K0J10rMYecKOro BOCIMTAHUSA:



9KOJIOTHMYECKH 1Ieleco00pa3Hoe OTHOLICHUE K MPHpOoJe KaK HCTOYHHMKY KM3HHM Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAaHHWs, NOHMMAaHUE IICHHOCTH
3I0pOBOTO M Oe30macHOro obpasa *H3HH, OTBETCTBEHHOE OTHOILIEHNE K COOCTBEHHOMY (PH3HUECKOMY M MICHXHYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH
coOoIeHUS TpaBmil 0€30MaCHOr0 MOBEACHUS MPH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOKAIOIINX 3JJ0POBBIO M YKH3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOMyvYaeMble TIPU M3YUYCHUH XMMHUH, IS PEUICHHs 3a/1a4, CBS3aHHBIX C OKPYXArolleH MPUPOIHON Cpem o, s
MOBBIILICHUST YPOBHS 3KOJIOTHYECKON KyJIbTYPhI, OCO3HAHUS TII00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelleHrs] IOCPEACTBOM METOJI0B
XHMUH, 9KOJIOTMYECKOT0 MBILITICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B TIO3HABATEIBHOM, KOMMYHUKATHBHOM U COIIMATIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meramnpenMeTHBIX PE3yJAbTATOB BBIICISIOT 3HAUYUMBIC JUTS (OPMUPOBAHMS MHPOBO33PEHUS OOIEHAYYHBbIC TOHATHSA (3aKOH, TEOpus,
MPHUHINI, TUTOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT W JIPYTOe.), KOTOphIE HCIONB3YIOTCS B €CTECTBEHHO-HAy4YHBIX Y4YeOHBIX IpeAMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHWU M3 JTHUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IENOCTHOW HAaydYHOW KapTHHE MHpa, U YHHBEpCAIbHbIC Y4eOHbIE
NercTBHs  (MTO3HABATENbHBIE, KOMMYHHKATHBHBIC, PEryJSTHBHBIC), KOTOpbIE O0ECreunBaloT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YISOHOM JIeITEIbHOCTH.

IMo3naBaTenbHbIE yHHBEpPCAIbHbIE YUeOHbIE IeliCTBUS

Ba3zoBble Toruveckue aeiicTBus:

YMEHUSI WCIOJIL30BATh MPUEMBI JIOTHYECKOTO MBIIDICHUS TPU OCBOCHWW 3HAHWI: PACKPHIBATH CMBICH XHMHWYECKHX TIOHATHH (BBUICHATH HMX
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSIMH), UCTIONB30BATh MMOHSTHUS JIIsl OOBSCHEHUS OT/ENBbHBIX (DAaKTOB M SIBICHHA,
BBIOMPATh OCHOBAHUS U KPUTEPHH JIsl KIacCH(PHUKAIMA XHMUYSCKUX BEIIECTB M XMMHYECKUX PEaKIIHii, YCTAHABINBATH MPHYNHHO-CIIE/ICTBEHHBIE CBSI3U
MEXKIYy 00bEKTaMM U3y4YEeHUs, CTPOUTH JIOTHYECKUE PacCy X AeHUs (MHIyKTUBHBIC, IElyKTUBHBIE, 110 aHAJIOTUH), €TaTh BBIBOJBI U 3aKIIOUECHUS;

yMEHHUE IPUMEHSITh B Ipoliecce MTO3HAHMA TOHATUS (IPEAMETHbIE U METANpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, UCIOIb3YEMbIC B
XMMUH, TIPeo0pa30BEIBATh IIHPOKO NPUMEHSIEMBbIE B XUMHUU MOJICTIbHBIEC TIPEICTABICHHS — XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XUMH4ecKas popmyrna u
yYpaBHEHHE XHMMHYECKOW pEaKIUU — MpPU pPEIIeHHH Y4eOHO-TIO3HABATENBHBIX 3aJad, C Y4ETOM OTHX MOJAECIBHBIX IIPEICTaBICHUH BBISBIATE H
XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU M3Y4aeMbIX 00bEKTOB — XMMHUYECKUX BEIECTB M XMMMUYECKUX PEAKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIICICTBEHHBIE CBSI3M U IPOTUBOPEYHSI B H3Y4aeMbIX IPOLEcCax U SIBICHHIX.

BazoBble HceienoBareabCcKue AeiicCTBUA:

YMEHHUE UCIIOIb30BaTh IOCTABJICHHBIE BOPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI sl )OPMUPOBAHUS TMIIOTE3BI 110
IIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUI;

pUOOpETEHNE OIBITA 10 IUIAHUPOBAHMIO, OPTaHU3AlMK U MPOBEICHUI0 YYEHHYECKHX KCIEPUMEHTOB, YMEHHE HaOJI0JaTh 32 XOJO0M IIpolecca,
CaMOCTOSATEIBHO TPOrHO3UPOBATH €ro pe3yibTaT, (OpMyIMpPOBaTh OOOOLICHHS M BBIBOABI IO pe3yjbTaTaM NPOBEAEHHOIO OIBITA, MCCIEJOBAHUS,
COCTaBIIAITH OTYET O MPOJETaHHOK padore.

Pabora c undopmaiueii:

yYMEHHUE BbIOMpPATh, aHAJIM3UPOBATH M HMHTEPIPETUPOBATH MH(MOPMALMIO Pa3IMYHBIX BUIAOB M (OPM MPENCTABICHHSA, MOMYYaeMYI0 U3 pa3HbIX
HNCTOYHUKOB (HAYYHO-NIOMYJSPHAS JIMTEpaTypa XUMHYECKOrO COICp)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypcbl VHTepHETa), KPUTUYECKH OLEHHBAThH
MIPOTHBOPEUUBYIO U HEAOCTOBEPHYIO HMH(POPMALHUIO;

YMEHHUE NPHUMEHSTH Pa3JIM4HbIE METOJbl M 3alpoChl IPH IOUCKE M 0TOOpe MH(OpMAlMH M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOOUMBIX MIJIS
BBIMIOJIHEHNSI YYEOHBIX M II03HABATENBHBIX 3aJad ONPENENEHHOTO0 THIIA, NPUOOPETEHHE OIblTa B O0JACTH HCHOIB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH, OBJIAZICHUE KYJIbTYPOW AaKTHBHOI'O HCIIOJIB30BAaHMS PA3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPAThH
ONTHUMAaJIbHYIO (OPMY MPEICTaBICHUS WH(POPMALUKN U WIUIIOCTPUPOBATH PEIIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH, IuarpaMMaMi, APYruMu (HopMaMu
rpadMKi ¥ 1X KOMOWHALMSIMU;



yMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Mpollecce YIeOHOH M MCCIeN0oBaTeNbCKON AESTEIbHOCTH HHPOPMALMIO O BIUSHUN MPOMBIIUICHHOCTH,
CEJIbCKOT0 XO035ICTBa U TPAHCIIOPTa Ha COCTOSHNE OKPYIKaIOIIEeH PUPOAHON Cpebl.

KoMMyHMKAaTUBHBIE YHUBEPCAJILHbIE YUeOHbIe 1eiicTBHSI:

yMEHHsI 3a/1aBaTh BONPOCHl (B Xone auanora M (WiIM) AUCKYCCHH) TIO CYIIECTBY OOCYXKOaeMoW TeMbl, (OpMYIMpOBATh CBOW MPEIIOKEHHUS
OTHOCHUTENBHO BBINTOIHEHUS IPETIOKEHHOM 3a/1a4H;

YMEHHUS NPEACTaBIATh IOITY4YEHHBIE pPe3yJbTaThl IO3HABATENbHOW JESITEIHHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTax; JAelaTh IPE3eHTALUIO
PE3YNIBTAaTOB BBIMOIHEHUS! XUMHUECKOTO IKCIIEpUMEHTa (J1ab0opaTOPHOTo OMbITa, J1a00paTOPHON paboThI MO MUCCIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMeHHsI y4eOHOro COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATENBHOW M HCCIENOBATENBCKOM JEATENbHOCTH MPH pPEIICHHH
BO3HHKAIOIINX Mpo0ieM Ha OCHOBE yuéra OOIIMX WHTEPECOB M COTJacOBaHWsl MO3ULUE (0OCYXKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE INTYPMBEI»,
KOOpAMHAIINA COBMECTHBIX JIECTBUMA, ONpe/ieNieHne KPUTEPHUEB 10 OIIEHKE KauecTBa BBHITOHEHHOM paboThI U IpyTHe).

PerynssTuBHbIE YHUBeEPCAJTIbHbIE YUeOHbIE AeiiCTBUSL:

YMEHHE CaMOCTOSITENTFHO ONPENENATh e AATENbHOCTH, INIAHNPOBATh, OCYIIECTBIISATh, KOHTPOIMPOBATH U MPU HEOOXOTUMOCTH KOPPEKTHPOBATH
CBOIO JICSATENILHOCTh, BhIOMpaTh Hambonee 3ddexTHuBHBIE crocoObl pelieHusi yueOHBIX M TO3HABATENBHBIX 3aJ[ad, CAMOCTOSTEIBHO COCTABIISATH HIIH
KOPPEKTHUPOBATH TPEIJIOKEHHBIN aJTOPUTM JCHCTBUHA TPH BBIMOJIHCHUH 33JaHANA C YYETOM TIOMYyYEHUS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEaKIHIX, OLEHUBATh COOTBETCTBHE MOIYYEHHOTO PE3yNbTaTa 3asBICHHOW IIETH, YMEHHE HCIOJIb30BaTh W aHAIM3MPOBATH KOHTEKCTHI,
TpeyIaraeMble B YCIIOBUH 3aJaHUH.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 00sI3aTEIBLHOIO COZACPIKAHMS, YCTAHOBJIICHHOI'O JAaHHOW (elepalbHON pabodeli MporpaMMoi,
BBIJICNISIIOT: OCBOCHHBIC OOYYAIONIMMUCS HAyYHbIC 3HAHHS, YMEHHUS U CIOCOOBI NEeWCTBUH, crieruduueckue Ui MPeIMeTHOW obnactu «XuMHU», BHUIIBI
JEeSITeTFHOCTH TI0 TIOTYYEHHIO0 HOBOT'O 3HAHUS, €0 MHTEPIPETAINH, TPeoOpa30BaHHUIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUsIX .

K koniy oOyueHus B 8 kiiacce rnpeaMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

®  paCKphIBaTh CMBICJ OCHOBHBIX XMMHYECKHUX MOHSITHUI: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT, POCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpOAHASI 1T HEOTHOPOHAS ), BAJICHTHOCTD, OTHOCHTENbHASI aTOMHASI 1 MOJIEKYJISIPHAsT Macca, KOTMYECTBO BEI[ECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBast OISl XMMHYECKOTO 3JIEeMEHTa B COENWHEHWH, MOISPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBAaHWE, COJb, JJIEKTPOOTPHUIIATEIBHOCTD,
CTETeHb OKWCJIEHHS, XMMUYecKas peaknus, Kiaccu(pukamys peakiui: peakiuu COCOWHEHHS, PEaKIUU pa3ioKeHWs, PEaKIUd 3aMelIeHUs,
peaxuu oOMeHa, 9K30- U SHIAOTEPMHUYECKHE PEaKI[iH, TETUIOBOH AP EeKT peakinu, IIpo aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHAsl OpOHUTaIIb,
paguyc aTomMa, XUMUYECKasl CBA3b, MOJSIPHAsI U HEMOJApHAs KOBaJCHTHAs CBSI3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH, pacTBOP, MaccoBasi A0S
BelecTBa (IIPOIIEHTHAS KOHIIEHTPAIINs) B PACTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHA U MPUMEHSTH 3TH MTOHITHUS IPU ONMCAHUU BEILIECTB U UX MPEBPALICHHUI;

®  WCHOJB30BATH XUMHUYECKYIO CHMBOIIMKY JIJIsl COCTAaBICHUS (POPMYIT BEIIECTB U YPABHEHH XMMHYECKIX PEaKIIHii;

e OIpenensaTb BaJCHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCAMHEHHUSAX, CTEMEHb OKWCICHHS JJIEMEHTOB B OWHAPHBIX COENWHEHHSX,
MIPUHAUIKHOCTh BEMIECTB K OMpPENENIEHHOMY KIACCy COSAMHEHWH MO QopMyliaM, BHJ XWMHUYECKOH CBs3W (KOBaJleHTHAass W WOHHAs) B
HEOPraHUYECKUX COCOUHEHUSX;

e packpeiBath cmbica Ilepuoguueckoro 3akona . M. MenzgeneeBa: AEMOHCTPUPOBATH MOHMMAHHUE IEPUOAUYECKON 3aBHCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX NojokeHus B [lepuoguueckoil cucreme, 3aKOHOB COXpPAaHEHUS! MAcChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHa ABOraipo;



OINMCHIBATh M XapaKTepu3oBaTh TaOmuuHyto (opmy [leproanyeckoil cHCTeMbl XUMHYECKHX DJIEMEHTOB: pas3iNuaTh IOHATHS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodounas noarpymnmna (b-rpynmna)», mMansie u OonblIMe TEPUOABI, COOTHOCUTH 0003HAYEHUs, KOTOPhIEe UMEIOTCS B
tabmuue «lleproanyeckas cucreMa XMMUYecKuX 3iieMeHTOB J[. M. MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHAYECKUX DJIEMEHTOB (COCTaB M 3apsi siapa, oOliee YICIIo JIEKTPOHOB U pacrpelielieHHe X 0 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUECKHE IIEMEHTHI, HEOPTaHUUECKHE BELIECTBA, XUMUYECKHE PEakIuy (10 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEI[ECTB, M0 TEIUIOBOMY (P PEKTY);

XapakTepu3oBaTh (OMHCHIBATH) OONIME XWMHYECKHE CBOMCTBAa BELIECTB pAa3JIMYHBIX KJIACCOB, TMOATBEPXkAas OMNHCAHHE MpPHUMEpPaMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITHII;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH MPOTEKAHMSI XMMUYECKHUX MpPEBpalleH il B
Pa3ITUYHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOIIO XUMHUYECKOTO dJIEMEHTa 1o opMyre coeTMHeHus,
MacCOBYIO JIOJIIO BEII[ECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIIUU;

MIPUMEHATH OCHOBHBIE OIEpallid MBICIUTENbHON JEATEeNbHOCTH — AaHalIW3 W CHHTE3, CpaBHEHWE, 0000IIeHrne, CHCTEMaTH3aIuIo,
KJIacCU(UKAIUIO, BBISIBICHNE MPUYNHHO-CIEACTBEHHBIX CBS3€H — JUISI M3y4EHHs] CBOWCTB BEIIECTB W XMMHYECKHUX PEaKIMi, eCTECTBEHHO-
Hay4JHBIE METOBI TIO3HAHUS — HAOIIO/IeHNE, N3MEpEHNE, MOIETTUPOBAHNUE, IKCIIEPUMEHT (peajbHBIA U MBICIICHHBIN ),

CJIEZIOBATh TIPAaBHJIAM ITOJIE30BAHUS XUMHUYECKOH MTOCYA0N M Jab0opaTOpHBIM 00OpYAOBaHUEM, a TakKe IpaBuiaM oOpalleHHs ¢ BEIIECTBAaMHU B
COOTBETCTBUU C MHCTPYKIMSMH TI0 BBITIOJHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOJNYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoma 1 KHCIOpoa), IPUTOTOBICHUIO PACTBOPOB C OMPEACTIEHHON MacCOBOM JOJICH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH M MTPOBOAUTH
XUMHAYECKUE JKCIIEPUMEHTHI 110 PACMO3HABAHWIO pPACTBOPOB INENOYEd M KHCIOT C TOMONIBIO HWHIUKATOpOB (JIakMmyc, (eHondTanerH,
METHUJIOPAHX U JIPYTHE).

K koniry oOyueHus B 9 Kiiacce npeaMeTHbIE pe3yibTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHSTHNA: XMMHYECKHHA JJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHHWOH, IIPOCTOE BEIIEeCTBO,
CJIOJKHOE BEIIECTBO, BAIEHTHOCTD, 3JIEKTPOOTPUIIATENFHOCTD, CTETIEHh OKUCIIEHUS, XUMUYEeCKast PEaKIusl, XUMUYIeCKasl CBSI3b, TEIITIOBOM AP heKT
peaxIuu, MOJIb, MOJISIPHBI OO0BEM, PacTBOpP, DIEKTPOIUTHI, HEITEKTPOIUTHI, IIIEKTPOIUTHYECKAs] JUCCOIUAINA, PEAKINA MOHHOrOo OOMeHa,
KaTa3aTop, XMMHYECKOEe paBHOBECHE, oOpaTHMble M HeoOpaTHMbIE PEeaKIih, OKHUCIHTEIbHO-BOCCTAHOBUTEIHHBIE PEAKINN, OKHCIHTENb,
BOCCTAHOBHTENb, OKHCIIEHHE M BOCCTAHOBIIEHHE, AJUIOTPONHS, aM(pOTEpHOCTh, XUMHUYECKasi CBI3b (KOBAJEHTHAs, MOHHAS, MeTajTndecKas),
KpUCTAJUTMYECKasi PEMIETKa, KOPPO3HUA METAIIOB, CIUIaBBI, CKOPOCTh XHMHYECKOW peakIuH, MpeeNbHO mormyctuMas KoHmentparus [1JIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHIA W IPUMEHSITh STH ITOHSITHS TP OMIMCAHUY BEIECTB U WX P EBPAILCHHI;
HCIIONB30BaTh XUMHYECKYIO0 CHMBOJIMKY JIJISl COCTaBJIEHHUS (hOPMYJT BEIIECTB M YPaBHEHUI XUMUYECKUX PEAKITHI;

OIIPENEeNATh BaJCHTHOCTh W CTEMEHb OKMCIICHUS XUMHYECKHX JJIIEMEHTOB B COCTUHEHUSX Pa3IMYHOTO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OIpenenéHHOMY KJIacCy COEAMHEHWH 1Mo (opMmynamM, BUJ XMUMHYECKOH CBS3W (KOBaJeHTHAs, MOHHAs, METAJUITMYECKas) B HEOPraHWYECKHUX
COCIIMHEHUSAX, 3apsAl HOHA MO0 XWMHYECKOH (QopMyse, XapakTep CpeAbl B BOJHBIX pacTBOpPaX HEOPraHWYECKUX COCAWHEHUW, THII
KPUCTAIUTMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn I[lepuommueckoro 3akona JI. M. MenpaeneeBa W JEMOHCTPUPOBATH €ro IOHUMAaHHE: OIMUCHIBATE U XapaKTePH30BATh
Tabmuuayto popmy Ilepromuieckoil CUCTEMBI XMMHYECKHX SJIEMEHTOB: Pa3linyaTh MOHITHS «TJaBHAs MOArpymma (A-Tpymma)» u «mo0odHas
noarpynna (b-rpynmna)», Mansle u GonplLIMe MEPUOJIBI, COOTHOCUTH 0003HAUEHHS, KOTOPbIE UMEIOTCS B IEPHOANYECKON TalJIuIle, C YUCIOBBIMU



XapaKTePUCTUKAMH CTPOCHMS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa, OOIIee YUCIIO AJICKTPOHOB M PACIPENCICHUE UX IO
3JICKTPOHHBIM CIIOSIM), OOBSICHATH OOIIE 3aKOHOMEPHOCTH B M3MEHCHUU CBOMCTB 3JICMEHTOB M MX COCAMHECHUM B MpEJeliaX MaJbIX MEPUOIOB U
[JIABHBIX TMOATPYII C YIETOM CTPOCHUS UX aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECKUE JIEMEHTBI, HCOPraHMYECKHIE BEIIECTBA, XUMHUUCCKUE PeaKIiK (110 YKMCIY M COCTaBYy YYaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, 110 TeII0BOMY 3(h(EKTy, 10 H3MCHEHHUIO CTEIICHEH OKUCIICHUS XMMHUYCSCKUX DJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEHU(DUYSCKHE XMMUYECKHE CBOMCTBA IMPOCTBHIX U CIIOKHBIX BEIECTB, IOATBEP)KIAas OMHCAHUE
MIpUMepaMH MOJICKYISAPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIONINX XUMUYCCKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMALUM KUCTIOT, 1IEI0YEH U COJIEH, NOJIHbIE U COKPALIEHHbIE YPaBHEHUS peaKIMid HOHHOIO
o0OMeHa, YpaBHEHUS PeaKIUH, MOATBEPKIAAIOIINX CYIIECTBOBAHUE TeHETHUECKOW CBSI3M MEX/1Y BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

PACKpBIBATh CYIIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIM TOCPEICTBOM COCTABJICHHUS 3JICKTPOHHOTO OajlaHca 3TUX PEaKIIHii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BOZMOXKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCISITH OTHOCUTENEHYIO MOJIEKYIISIPHYIO H MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOTI0 XUMHUYECKOTO dJIEMEHTA 10 (hOpMYIIe COSTMHCHUS,
MacCOBYIO JOJTIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XMMHYECKON PEaKITHu;

coOJIOIaTh MpaBHIIa MOJIb30BAHUS XUMHUYECKOW MOCYIO0H M JTabOpaTOpHbIM 00OPYIOBaHHMEM, a TAK)Ke MpaBUiIa OOpAIlCHUs C BEIIeCTBAMHU B
COOTBETCTBHH C MHCTPYKIMUSIMH 10 BBIMOJIHEHHUIO Ja00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYEHHIO U COOMPAHHUIO Ia3000pa3HBIX BEIICCTB
(aMMmaKa 1 yrIIeKHUCIIoro rasa);

MIPOBOJUTEL PEAKITHH, MOATBEP)KIAIONINE KAUCCTBEHHBIA COCTaB PAa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OpOMU-,
nomui-, kKapooHat-, pocdar-, CUIMKAT-, Cyab(aT-, THAPOKCUI-HOHBI, KATHOHBI AMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPALIMKA MBICIMTEIBHON AEATEIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, O0OOIICHHME, CUCTEMAaTH3alHI0, BBISBICHHE
MPUYUHHO-CIEACTBEHHBIX CBS3EM — MJI1 M3Y4YEHHS CBOMCTB BEIIECTB M XMMHUUYECKHX PEaKIUi, eCTeCTBEHHO-HAay4YHbIE METOJbl MO3HAHUS —
HaOJII0ICHIEe, N3MEpPEHNE, MOICITMPOBAHIE, YKCIIEPUMEHT (peabHBIA U MBICIICHHBIH ).

TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC
Kosan4yecTBo 4acoB
Ne HaunMeHoBaHuUe pa3jesioB U TeM K n JyeKTpoHHBIE (LM pOBBIE)
n/n NporpamMmbl Bcero OHTPOIBHEIC PaKTHAECKHE o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI

Pazpnen 1.1lepBoHayajibHble XMMHUYECKHE TOHSITHUS

XuMus — BakHas 00J1acTh

1.1 €CTECTBO3HAHUS U NPAKTUIECKOH 5 2 bubmiorexa IIOK
’ P https://m.edsoo.ru/7f41837¢
JIESITENILHOCTH Y€EJIOBEKA
1.2 Bemectsa u xuMu4eckue peakiuu 15 1 Bbubnuoreka LJOK




https://m.edsoo.ru/7f41837c¢

Hroro no pasgeny

20

Pa3jnen 2.BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

71 Bosznyx. Kucnopoa. [onstue 06 6 Bbubmoreka LJOK
OKCHJIaxX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kuciorax u 3 Bbubmoreka LJOK
COJISIX https://m.edsoo.ru/7f41837¢
73 Bopna. PactBopsl. [Tonsitie 00 5 bubmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTACChI 1 bubaunoreka [IOK
) HEOPTaHWYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c
Hroro o pazaeny 30

Pa3znen 3.1lepuoauyecknii 3axkon u Ilepuoanyeckas: cucreMa xuMuieckux 3jaeMeHToB [I. . MenaeneeBa. CTpoeHne aToMoOB. XMMHYeCKast
CBsI3b. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

ITepuoanueckuii 3aKoH 1

31 ITepuommyeckas cucrema 7 bubmoreka [IOK
’ XUMHYECKUX 3meMeHToB . 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aToMa
’ https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEILHBIE PEaKITIH
bu6mmoreka IJOK
Hroro no pasaey 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3feioB U TeM K 0 (uu¢poBbIe)
n/n NMPOrpaMMbl Bcero ongpom,m,le pﬁalcanecKne o0pa3oBaTeJibHbIE
padoThI padoThI pecypeI
Paznen 1.BemiecTBo M XUMHYeCKHE PeakINU
L1 [loBTOpenue u yriry0iieHre 3HaHUH 5 1 bubmmoreka [JOK
) OCHOBHBIX Pa3JIeNoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoreka IJOK
) peakmii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOITAAIINS. 3 1 1 bubmoreka [IOK
) XHUMHYECKHE PEAKIIHHA B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3zaen 2.HemeTanjibl 4 MX COeTMHEHUSI
71 OO6mrast XapaKTepPUCTHKA XHMIYIESCKUX 4 1 bubmoreka [IOK
) anemenToB VIIA-rpymmbl. [anorenst https://m.edsoo.ru/7f41a636
' JICMCHTOB “TPYHIBL epa i https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO6mast XapaKTepPUCTHKA XHMIIECKHX
bu6mmoreka IJOK
2.3 aneMeHToB VA-rpymibl. A3or, hocdop u ux 7 1 https:/m.edsoo.ru/7f41a636
COCIIMHEHUS
24 ? 6:1251 XoapiléTI:pHCTﬂKa XSP;MH: e()CKI/IX 8 1 2 bubmmorexa [IOK
’ JIeM HTV B “TPYIIIBL. Y TICPOIL 1 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Uroro mo pazneny 25
Paszpgen 3.MeTasjibl H X COeIMHEHUSI
. bubmmoreka [IOK
3.1 Obune ceoicTBa MeTasIon 4 https://m.edsoo.ru/7f41a636
3.2 Baxkneiinme MeTajibl ¥ UX COSTUHCHUS 16 1 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a636




Hroro no pasneny

20
Pa3znen 4. Xumusi 4 oOKpy:Kawuias cpeaa
4.1 B xK K 3 bubnuoreka LIOK
. elecTBa U MaTepHralibl B )KU3HH YETIOBEKa bt/ o000/ 7412636
Hroro no pazaeny 3
K
PesepBHOE Bpemst 3 bubmoreka 11O

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

https://m.edsoo.ru/7f41a636
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