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OdenepanpHas pabodasi mporpamMma Mo y4eOHOMY MpeaMeTy «XuMUs
(6a30BbIH YpoBEHbB) (IpeaMeTHast 00acTh « ECTECTBEHHO-HAYUYHBIE PEIMETHI»)
BKJIIOUAET TIOSCHUTENBHYIO 3alHCKy, COJACp)KaHHe OOYyYeHHS, IIaHHPYCMbIe
pe3yNIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH, TEMaTHYECKOE IUIAHUPOBaHUE.
[TosicauTenbHAS 3amKCcKa OTpaXkaeT OOIWE LEeNMH U 3a7add M3ydeHUs XUMUH,
XapaKTePUCTHKY  ICHUXOJOTHYECKHX  MPEANOChUIOK K €  H3y4eHHIo
OOyJaIOIUMHUCS, MECTO B CTPYKType y4eOHOro IijiaHa, a TaKXe MOIXOIbI K
0TOOpY cofiepKaHus, K ONPEISICHUIO TNIAHUPYEMBIX pe3ynbTaToB. Comepikanue
o0yueHust pacKpbIBaeT coJiep>KaTelIbHbIE JIVHWH, KOTOPBIE
npearaloTcs Uid 00s3aTEIbHOTO M3y4YeHHUs B KaXKIOM KJacCe Ha YpPOBHE
OCHOBHOTO 00miero oOpa3oBanus. IlmaHupyembie pe3yJabTaTbl OCBOCHHS
MIPOTPAMMBI TI0O XMMHUH BKJIIOYAIOT JIMTYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTATHI
3a BeCh nepro1 00ydeHus: Ha ypOBHE OCHOBHOTO 0011Iero 00pa30BaHMsl, a TAKKE
NpeIMEeTHBIC JIOCTIDKEHHS OO0ydaromerocss 3a KakIelid ToA OOydYeHHs.

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha ypPOBHE OCHOBHOTO 001ero oOpa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHOM  MpOrpaMMbl  OCHOBHOIO  o0miero  oOpa3oBaHWs,
IIPEACTABICHHBIX B OI'oC 000,
a TaKXe Ha OCHOBE (hesiepabHON paboyeil MporpaMMbl BOCIIUTAHUS U C YYETOM
KOHIICTIIIUY TIPETIOIaBaHms YIeOHOTO TIpeaMeTa « XUMHUS» B 00pa30BaTEIHHBIX
opranuzanusx Poccuiickoit @enepanuu. [IporpamMmma o xumun pazpadoTaHa C
LEIbI0 OKa3aHWsS METOJMYECKOW IOMOUIM YYMTENI0 B CO3JaHUM padboueit
nporpaMmbl 1o ydyeOHOMy Tmipeamety. Ilporpamma mo xumMum  Jgaét
MPEICTABIICHUE O 1IETISIX, O0IIeH cTpaTeruu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS
oOydJaromuxcs CpeJACTBAMH YU4€OHOTO TIPeIMETa, YCTaHABIMBACT 00s3aTEILHOE
MPEIMETHOE COJIepKaHUe, TPEIyCMaTPUBAET pacipeiesieHUue ero mo kKjiaccaM u
CTPYKTYPHpPOBAHHE TIO pa3fiejaM U TeMaM IPOrpaMMbl 10 XUMUH, OTIPEICISIET
KOJMYECTBEHHBIE W KA4YECTBEHHBIE  XApaKTEPUCTHKUA  COJEpKaHUS,
PEKOMEHJyEMYI0  TIOCJIEIOBATEILHOCTh  M3YYEHUS XUMHH C  y4ETOM
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOyYaromMXcsl, OMNpPEAeNsIET BO3MOMXKHOCTH
npeaMeTa i peajau3alud TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeabLHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O 00Ilero oOpa3oBaHus, a
Takke TpeOOBaHUH K pe3yibTaTaM 00yUEHUS XUMHUH Ha YPOBHE IIEJICH N3YICHUS
npeaMeTa W OCHOBHBIX BHJOB y4eOHO-TIO3HABATENBHON  JESTEIbHOCTU
0Oy4aromierocsi Mo OCBOCHHUIO y4€OHOTO COACpX aHUsA. 3HAHUE XUMHUH CIIYKUT
OCHOBOM  myis  (GOPMHUPOBAaHHS  MHPOBO33PEHHUS  OOy4aromlerocsi, €ro
MPEACTABICHU O MaTepUabHOM EIWHCTBE MHUpPA, BAXHYIO POJb HIPAIOT
dbopMupyeMbIe XUMHUEH TTPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPUPOJE, O MyTSAX peHieHUs TI00albHBIX MPoOIeM
YCTOWYHUBOTO PA3BUTHS YEIIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOM, MUIIEBOU
¥ DKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.



W3ydyeHne XuUMUU CHOCOOCTBYET peald3allii BO3MOXHOCTEH IS
caMOpa3BUTUS U (QOPMUPOBAHUS KYJbTYpbl JUYHOCTH, €€ o0Oumel u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH; BHOCUT BKJIaJl B ()OPMHUPOBAHNE MBIIIUICHUS U
TBOPYECKUX CIOCOOHOCTEH O00YyYaroluxcsi, HaBBIKOB HX CaMOCTOSITEIIbHOM
y4eOHOHN JeATEeTbHOCTH, YKCIIEPUMEHTAIbHBIX U MCCIEI0BATEILCKUX YMEHUM,
HEOOXOJMMBIX KaK B TOBCEJHEBHOM XHW3HU, TaK M B MpodeccHoHaIbHOM
NeSATEIbHOCTH; 3HAKOMUT CO CHENU(UKON HAydHOTO MBIIUICHHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOI'O B3IUIsia HAa €IWHCTBO NIPUPOJABI M YEJIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUM €CTECTBEHHOHAYYHOW IPaMOTHOCTHU
OOy4JaroImxcs; CrmocoOCcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B
IKoJIoTHYEeCKOe oOpa3zoBaHue oOydarommxcs. JlaHHble HampaBiIeHHS B
OOy4YeHHH XHMHH OOECIIEUNBAIOTCS CICIU(PUKON COACp)KaHUS y4eOHOTO
MpeaMeETa, KOTOPBIN SIBISETCS MEJarorMuecky aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOM HayKM XMMHH Ha OIpenenaéHHOM 3Tane e€ pa3Butusa. Kypc xumun Ha
YPOBHE OCHOBHOTO o0O0mIero o0pa3oBaHHUS OPHUEHTUPOBAH Ha OCBOCHHE
OOy4yarolMMHUCSI CHCTEMbl IE€PBOHAUYAJbHBIX IOHATUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATHI
oprannueckoil xumuu. CTpPyKTypa COAEpKaHUS NIPOrpaMMbl IO XUMHH
copMUpOBaHa HA OCHOBE CUCTEMHOTO oaxo0/1a K €€ uzyuenuto. Conepxkanue
CKJIAJIBIBAECTCSI U3 CUCTEMBI MOHATUM O XMMHYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH O XMUMHYECKOW peakuuu. OOGe 3TU CUCTEMBI CTPYKTYPHO
OpPTaHW30BaHBI 110 MPHUHIUITY ITOCIEA0BATEIBHOTO Pa3BUTHUS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHSA: ATOMHO - MOJEKYJISPHOTO
y4€HUsI KaKk OCHOBBI BCEro ecrectBo3Hanus; llepmommueckoro 3axkona /[[.U.
MeHneneeBa Kak OCHOBHOTO 33aKOHAa XUMHH; YYEHHS O CTPOEHUM aToMa M
XUMHUYECKON CBSI3M, IPEJCTABICHUN 00 JJICKTPOJMTHYECCKON JHUCCOLMAIIAN
BEILIECTB B pacTBOpax. [e€OpeTUYECKUE 3HAHMS PACCMATPUBAIOTCA HA OCHOBE
SMIMPUYECKH TIOJYYEHHBIX W  OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
NOCJIEOBATEIbHO OT OJHOTO YPOBHA K JApPYromy, BBINOJHAA (PYHKIHUU
OOBSICHEHHsI W TPOTHO3UPOBAHHUS CBOWMCTB, CTPOCHHMS U BO3MOXKHOCTEU
IIPAKTUYECKOIO MPUMEHEHUS W TOJIyYEHMs H3ydaeMblx BemniecTB. OcBoeHue
OporpaMMbl MO XUMHHM CHOCOOCTBYeT (DOPMUPOBAHMIO TPEJCTABICHUS O
XUMHUYECKON COCTABJISIONIEN HAYYHOM KAPTHHBI MHUPA B JIOTUKE €€ CHCTEMHOMN
IIPUPOJIBI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIAM MO3HAHUS
B Hayke. M3yueHne XUMUM NPOUCXOAUT C NPUBJICYEHWEM 3HAHUU W3 paHEE
U3YYEHHBIX Yy4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kiaccel» U «®Pusuka. 7 knace». llpy u3ydeHHM XUMHM IIPOUCXOIUT
dbopMupoBaHUE 3HAHUIN OCHOB XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKON AEATEIBHOCTU YEJIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KYJBTYpHlL. 3ajaya yuyeOHOro mpeaMeTa COCTOUT B
(hopMUPOBAHUM CHCTEMbI XUMUYCCKUX 3HAHUH — BAXKHEUIINX (haKTOB, IIOHITHH,
3aKOHOB U TEOPETUYECKUX  TIOJIOKCHHM,  JOCTYMHBIX  000O0IICHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, SA3bIka HayKH, B NMPUOOUICHMH K HayYHBIM
METO/JaM I[I03HAaHWS NpPHU H3YYEHUU BEIIECTB W XUMHUYECKUX pEaKluil, B



dbopMUpOBaHUM U PA3BUTUU TO3HABATEIBHBIX YMEHUW M WX NMPUMEHEHUU B
y4eOHO-TIO3HABATEIbHON U yueOHO-HCCIIeIOBATENbCKON  JESTEIBHOCTH,
OCBOCHMH TMpPaBWJI 0€30MaCHOr0 OOpallleHHs] C BEUIECTBAMU B TOBCEAHEBHOM
*u3HU. [Ipy M3ydyeHMM XUMHUU HA YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BAJKHOE 3HAYEHUE npuoopenu TaKue e, Kak:
dbopMHpOBaHWE  HWHTEJUIEKTYyaJIbHO  PAa3BUTOM  JIMYHOCTH,  T'OTOBOM
K €aM0oOOpa3oBaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSTHIO
pelleHui, CIOCOOHONW aganTUPOBAThCI K OBICTPO MEHSIOUIMMCS YCIOBUSAM
KU3HU; HAMNpaBICHHOCTh OOy4YEHUS Ha CHUCTEeMAaTHYeCKOe MPHOOIICHHE
00y4aroluxcs K CaMOCTOSITENIbHOM MO3HABATEIbHON JIEATEIBHOCTH, HAYIHBIM
METOJIaM MO3HaHUsA, (POPMUPYIOUTUM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUHU;  OOECIIEUCHHE  YCIIOBHM,  CIIOCOOCTBYIOIIUX  TPHOOPETCHHIO
OOy4JalolMMHUCS  ONbITa  Pa3HOOOpPA3HOM  JEATENbHOCTH, TO3HAHUA U
CaMOTMO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIUH), UMEIOIINUX
YHUBEPCAIBHOE  3HAY€HUE Uil  PA3NIMYHBIX  BHUJOB  JICSITEIIBHOCTH;
¢opmupoBanue  oOmed  (QYHKUMOHAIBHOM M €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBICHATH W OLEHUBATh SIBJICHUS
OKPY’aIOILEro MUpa, UCIOJIb3Yysl 3HAHUS U ONBIT, NOJIYYCHHBIEC TP U3YUCHHUH
XUMUH, MPUMEHSITh 170'¢ npu peleHun
npobsieM B TOBCEIHEBHOM  KU3HM U TPYNOBOM  JAESITEIBHOCTH;
(dopmupoBaHre y O0OydarOMMXCd T'YMAaHUCTUUECKUX OTHOIIEHHWH, MOHUMAaHHUS
LHEHHOCTH  XUMHUYECKMX  3HaHUM Uil  BBIpAOOTKH  DKOJIOTHYECKH
LEJIECO00Pa3HOro MOBEIECHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LIEISAX
COXPAaHEHMSI CBOErO 3JI0POBbI M  OKPYXKAIOIIEW MNPHUPOJHOM  CpEXbI,;
pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEl K CaMOKOHTPOJIIO
U CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHMS OOLIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MpO(uIIsl U HAIIPABJIEHHOCTH JajlbHEeHNIIero
oOyJeHus.

OO6miee 4KMCIIO 4YacoB, PEKOMEHJIOBAHHBIX IS WM3y4YeHUs Xumuu, — 136
4acoB: B 8 kitacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 68 vacoB (2 yaca
B Hezeno). i Kaxkaoro kiacca MpeaycMOTPEHO pe3epBHOE yueOHOE BpeMs,
KOTOPOE MOXKET ObITh UCIOIb30BAHO YYaCTHUKAMH 00pa30BaTEIbHOIO Mpoliecca
B 11eJI9X (POPMUPOBaHUS BAPUATUBHON COCTABIISIONICH CO/IEp KaHMsI KOHKPETHON
paboueit mporpammbl. Ilpu 5>TOoM oOs3aTenbHas (MHBapUaHTHAsl) 4YacTh
COJIep KaHMs MPEeAMETa, YCTAHOBIICHHAs] MPUMEPHONU paboydeil mporpamMmoit, u
BpeMsi, OTBOJIUMOE Ha €€ U3y4YEHHE, TOJIKHBI ObITh COXPaHEHBI MOJTHOCTHIO.

COAEPKAHUE OBYUEHUSA
IIpenmer xumun. Posib XuMHUM B )KM3HU YesloBEKAa. XUMUsI B CUCTEME HayK. Tena
U BelecTBa. PU3NUECKHe CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB.
[TonsiTue 0 MeToax Mo3HaHus B XuMuu. Yuctsle BemecTBa U cmecu. CrocoObl
pa3aeneHust CMeCen.
ATOMBI M MOJEKyIbl. XHUMHYECKHE 3JeMeHTbl. CHUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.



Xumudaeckasi popmyiia. BaleHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcCUTENbHAss  aTOMHasg  Macca.
OTHOcuTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO 3JIEMEHTA
B COCJIMHECHUHU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nuecKue U XMMHUUYECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpPU3HAKU.
3aKoH COXpaHEHHs MacChl BellecTB. XUMHUUYECKUEe ypaBHeHus. Knaccudukanus
XUMUYECKAX pPEaknuid (COCAMHECHHS, PAa3JI0KEHUsA, 3aMelieHus, OOMEHa).
Xumuueckuil dKcnepumenm:.

3HAKOMCTBO C XMMMYECKOHN MOCY0¥, mpaBWiaMu padoThl B Ja0OpaTOpuud U
npuéMamMu oOpalieHus ¢ Ja0OpaTopHbIM O00OpPYJOBaHUEM, H3YYCHHE W
ONMHMCaHWe (PU3NYECKUX CBOMCTB O0Opa3llOB HEOPraHUYECKUX BEIECTB,
HaOmoeHne pu3nueckux (IIaBjIeHUe BOCKA, TasHUE JIb/Ia, PAaCTUPAHUE caxapa
B CTYIKE, KUMIEHWE M KOHJIEHCAIlMsA BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKAJIMBAaHUE MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCJIOTOK)
SBJICHUM, HAONIOJACHUE M OINUCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuii (pa3joKeHue caxapa, B3auMOJEHCTBUE CEPHOU KHUCIIOTHI C XJIOPUIOM
Oapus, pasznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojecTBUE
xenesa ¢ pactBopom coiu meau (I1), uzyuenue cnocoOoB paszeneHus cMecei (¢
MOMOIIIBI0O  MarHuta,  (QuibTpoBaHWE,  BbIIApUBAHUE,  JUCTWLISALIUS,
xpomatorpadusi), MPOBEICHUE OUYMCTKH IOBAPEHHOW COJIM, HAOJIOJACHUE U
OMHMCAaHWE PE3YyJbTATOB TMPOBEICHUS OMbITa, WIIIOCTPUPYIOIMIETO 3aKOH
COXpaHEHUs MacChl, CO3JaHUE MOJENe MOJIeKyNl (IIapOCTEP>KHEBBIX).
BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT W IPOCTOE
BelecTBo. HaxokneHnue kuciopoja B mpupojie, (pu3ndeckue U XUMHUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenne kuciopoga. CrocoOsl
MOJIYYCHHUS] KHCJIOpOoJa B JIabopaTopuu W MpombiluieHHOCTU. KpyroBopoT
Kuciopoaa B mpupoae. O30H — auioTporHas MoAudUKaIs KUCIopoaa.
TernnoBo# 3 (PeKT XUMUIECKON peakIui, TePMOXUMHUYECKHNE YPABHEHUS, DK30-
Y SHAOTEPMHUYECKHUE peakuu. TOIUIMBO: yroiab U METaH. 3arpsi3HeHUE BO31yXa,
YCWJIEHHE MAPHUKOBOI0 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — sanemeHT u npoctoe BemiecTBo. Haxoxaenue Bogopoaa B NpUpoe,
dbuznyeckrue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MOJTyUYCHHUS.
Kucnots! u conm.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBL
HacplllieHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass nons BemiectBa B pacTBOope. XUMHYECKHME CBOMCTBA BO/IBL.
OcHoBanusi. Ponb pacTBOpoB B MPUPOJIE U B KU3HHU yenoBeka. KpyroBopot
BOJIbI B PUPOJE. 3arpsi3HEHUE NPUPOJHBIX BOJ. OXpaHa U OUMCTKA PUPOIHBIX
BOJ.



Knaccudukanus neopranmdeckux coemunennit. Oxcuawl. Kmaccudukamms
OKCHJIOB: coJyieoOpasyroIiiue (OCHOBHbBIC, KHCIOTHBIE, aM(oOTepHbIe) W
HecosieoOpasyromue. Homenknatypa okcunoB. dusmyeckue U XUMHYECKUE
CBOMCTBA OKCUJOB. [lonyueHne OKCUI0B.

OcHnoBanusi. Kinaccudukanus ocHoBaHUM: WIENOYM UM HEPACTBOPUMBIE
ocHoBaHusa. HoMmenknaTypa ocHoBanuil. du3nueckue 1 XUMUYECKUE CBOMCTBA
ocHoBaHnuu. [lonydyeHre oCHOBaHU.

Kucnotel. Knaccudukauus xucnor. Homenknatypa kucior. dusmnueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetawuioB H.H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenknatypa coneil. @u3nueckue 1 XuMUUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckass CBsSI3b MEXJAY KiacCaMHU HEOPraHMYECKHX COCTUHEHMUII.
Xumuyeckuii 5Kcnepumenm:

KauEeCTBEHHOE OIPEACIICHUE COACPKAHUS KHUCIOpOAa B BO3AYyXE, MOIYUYEHHE,
coOvpaHue, pacrno3HaBaHWE W HM3YyUYCHHE CBOMCTB KHUCIOpOJAa, HAONIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM U YCIOBUS BO3HMKHOBEHUS U
npeKpamieHus: ropeHus (TMoskapa), O3HaAKOMJIEHHE C o0OpaslaMu OKCHIIOB U
OMKMCAHWE WX CBOMCTB, MOJYy4YeHHUE, COOMpaHME, PACIIO3HABAHUE U H3YyUYCHHE
CBOMCTB BOJ0pOa (TOpPEeHHE), B3auMOeicTBHE Bogopoaa ¢ okcuaoM meau (I1)
(BO3BMOKHO HCIIOJB30BaHUE BHJIEOMATEPHUANIOB), HaAOJIO/IEHHE OO0pa3lioB
BEILIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAHHUE OCOOCHHOCTEH pacTBOPEHMUS
BEIIECTB C PAa3JIMYHOM PaCTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C
ONpPEAECIEHHON MAaCCOBOM J0JIEM PAaCTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE
BOJbI C MeTaulaMd (HaTpueM | KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOpPa3l0B HEOPraHWYECKUX BEIIECTB
pa3sNUYHBIX KJIACCOB, HAONIOJCHHE WM3MEHEHMsSI OKPACKHM WHIUKATOPOB B
pacTBOpax KUCJIOT U Iejouei, u3yueHue B3aumosencteus okcuaa meau (1) ¢
PACTBOPOM CEPHOM KHUCJIOTBI, KUCJIOT C METaJlJIaMH, PEaKIMK HEUTpaau3aluu,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJIHOTO METajljia JPYTruM
13 pacTBOPA COJIU, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BaxkHeilme
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Iepuoanueckuin 3axkoH u Ilepuoaumyeckass cucremMa XUMHYECKHUX
jieMeHToB .. MenpeneeBa. Ctpoenne atoMoB. XMMHUYECKasi CBS3b.
OKMCANTEILHOBOCCTAHOBUTEIbHbIE PEAKIMU

[lepBbie TOMBITKU KJIACCU(DUKALUM XUMHUYECKUX 2IJIeMeHTOB. [loHsiTHe O
IPYIINax CXOAHBIX 3JEMEHTOB (ILETOYHBIC U IIETOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amoTepHbIE
OKCHU/JIbI U TUAPOKCHIBI.

[Tepunonnueckuit 3axoH. [lepuoanueckas cuctrema Xumuyeckux 3memMeHToB 1. M.
Meneneena. KopoTtkonepuoanas u JUTMHHOTIEPUOIHAS dbopMbI
[lepuomuueckort cucteMbl xumudeckux asneMeHTtoB JI.M. Menpaeneena.
[Tepuonsl m rpynnbl. OUBUUECKUM CMBICT HOPSAKOBOTO HOMEpPA, HOMEPOB
nepuoja v rpynmsl JIEMEHTa.



Crpoenue atomoB. CoctaB aToOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUYECKUX JJIEMEHTOB
[Tepuomnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoii cucreme 1.11. Menzaeneena.
3aKOHOMEpPHOCTM HW3MEHEHHS paJnyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyINaM U Nepruoaam.
3nauenue llepuonnueckoro 3akoHa u llepuoanveckoi CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Il pa3BUTUA HAayKu W npaktuku. .M. MenneneeB — y4€HbIN U
rpakIaHUH.

Xumuyeckass cBs3b. KoBalieHTHast (mosisipHass W HEMOJIApHAsl))  CBSA3b.
DIEKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenb okucieHusi. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakinu. [Ipoiieccol
OKHCIICHUSI U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTENU. XuUMUuyeckuti
9KCHEPUMEHM.:

u3ydeHue oOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA LIMHKA C PAaCTBOPAMM KHCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropeHue, peakiuy pa3ioKeHUsl, COSTUHEHN).

Meocnpeomemuule cesazu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU HM3YYEHHM XUMHH B & Kiacce
OCYILECTBIISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX
MOHATUM, TaK U TIOHSATUN, SBISIOUIAXCS CUCTEMHBIMH ISl OTIEIbHBIX
MPEIMETOB €CTECTBEHHOHAYYHOIO IIUKJIA.

OOnue ecTeCTBEHHOHAYYHbIE TOHSTHA: HAay4dHBIM (akT, TMIoTe3a, Teopus,
3aKOH, aHaju3, CHUHTE3, Kiaccu(dUKalus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU/I, U30TOIIBI,
PaOAaKTUBHOCTh, MOJICKYJIa, DJIEKTPUUECKUHN 3apsl, BEUIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSTHME BEIIECTBA, Ta3, (M3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MOJIE3HBIE
MCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMDbBI
IO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3VYJIbTATDBI. JIuyHOCTHBIE pE3yabTAaTBl OCBOECHUS
pOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JTOCTUTAIOTCS B XOJ€ O0y4eHUS
XUMUU B €IMHCTBE YU€OHON U BOCTIMTATEILHOMN JEATEILHOCTH B COOTBETCTBUU
C TPaJAWIIMOHHBIMA  POCCUUCKHUMH  COITMOKYJBTYPHBIMHU M  JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHITHIMUA B OOIIECTBE MPABIIIAMH U HOPMaMHU
MOBEJCHUSI M CIIOCOOCTBYIOT TIpoOIleccaM CaMOMO3HAHUS, CAaMOPA3BUTHUSA U
conpanm3anuu  olOydarommxcsa. JIMYHOCTHBIE — pe3yiabTaThl  OTPAKAIOT



TOTOBHOCTh OOYyYaromuXxcsi PYKOBOJCTBOBATHCS CHCTEMOU IMO3UTHBHBIX
LEHHOCTHBIX OPUEHTALMI U PACIIUPEHHE OIbITA JEATEIIbBHOCTH Ha €€ OCHOBE, B
TOM YHUCJIE B YACTH:

1) marpuoTHYECKOro BOCHHMTAHMS: IIEHHOCTHOTO  OTHOIICHHS K
OTEUYECTBEHHOMY KYJbTYpPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACIIE/IUI0, MOHMMAaHUsA 3HAYEHUS XUMHUYECKOM HAYKU B >KU3HU
COBPEMEHHOT0 00111€CTBa, CIIOCOOHOCTH BJIAJIETh JJOCTOBEPHON MHPOpMALIUE O
MEePEIOBBIX JOCTHXKEHUSAX M OTKPBITHUSIX MHPOBOM M OTEUECTBEHHON XWUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TpaXJJaHCKOTO BOCHUTAHUS: MPEICTABICHUS O COI[MATIBHBIX HOpMaxX U
MpaBWIaxX MEKIMYHOCTHBIX OTHONIEHWWA B KOJUIEKTMBE, KOMMYHUKATHBHOM
KOMITETCHTHOCTH B OOIIECTBEHHO IOJIC3HOM, Y4€OHO - HCCIIEI0BATEIHCKOM,
TBOPYECKOW W JAPYrUX BHUIAX AEATEIbHOCTHU, FTOTOBHOCTH K Pa3zHOOOpa3HOM
COBMECTHOM JIeSITEIbHOCTH MPH BBITTOJIHEHUH Y4E€OHBIX, TO3HABATEIIbHBIX 33]1a4,
BBITIOJIHEHUH XHMHYECKUX JKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aUMOTIOHMMAaHHIO ¥ B3aUMOIIOMOIIIY B TIPOLIeCcCe ITOM yueOHOM
JEATEIIBHOCTH, TOTOBHOCTU OLIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOUX
TOBAPUILIEH C MO3UIMUNA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUN MOCTYIKOB;

3) EHHOCTH HAYYHOTO MO3HAHUS: MUPOBO33PEHUYECKUE MIPEJACTABICHUS O
BEILIECTBE U XUMUYECKONU PEAKIIUU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKW U COCTABJISIONINE OCHOBY JIJIsi IOHUMAaHUS CYIIHOCTHA HAYyYHOMH
KapTUHBI MHpA, TPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBSI3X YeJI0BEKa c IIPUPOTHOM cpenou,
O POJIM XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEM; MTO3HABATEIbHBIE MOTHUBHI,
HaIpaBJICHHbIC Ha TOJIydYEHHWE HOBBIX 3HAHUW MO XUMUM, HEOOXOAUMBIC IJIs
OOBSICHEHHUST HAOJIOMAEMBIX TMPOIECCOB U  SIBJICHHWM, MO3HABATEIHLHOM,
WHOOPMAITMOHHOW ¥ YHUTATEIbCKOM KYJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOATENbHON PabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATypPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU HMH(POPMAIUOHHBIX TEXHOJOTHH;
UHTEpeC K OOYYeHHI0 W TIO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CcamM000pa3oBaHWIO, TMPOCKTHOM U  HCCIEAOBATEIIbCKOM
JeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH W YPOBHS OOYYEHHUS B
JlabHEHIIEeM;

4) QopmupoBaHUsT KyJIbTYpbl 3JI0POBbS: OCO3HAaHUE IIEHHOCTU KHU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0pPOBbIO,
YCTAHOBKHM Ha 3JI0POBBIM 00pa3 'KW3HU, OCO3ZHAHUE TMOCIEACTBUM U HETIPUSITUE
BpEAHBIX MpUBBbIYEK (YMOTpPeOJICHUs ajaKorojsi, HApPKOTUKOB, KYypEHUs),
HEOOXOJMMOCTH COOJIOJICHUST TIpaBWJI 0€30MacHOCTH TIpU  OOpallleHUH C
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH;

5) TpyHOBOrO BOCHUTAaHHS: HWHTEPEC K MPAKTUYECKOMY H3YUCHUIO
npodeccuii U Tpyma pasIMYHOTO poja, YBaXKEHHWE K TPyAy M pe3yibTaTam
TPYIOBOW JIEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX
3HAHWM 1O XWUMHH, OCO3HAHHBIA BBHIOOP WHIWBUIYAIBHOW TPACKTOPHUH
MPOJIOJDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH



K XWMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCHemHOoN
npo(ecCUOHANbHON JIEATENIbHOCTH W Pa3BUTHUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) DKOJIOTMYECKOTO BOCIMTAHMS: DKOJIOTMYECKH  IiesiecooOpa3Hoe
OTHOUIIEHHWE K TMPHUPOJEC KAaK HCTOYHUKY >KH3HM Ha 3emiie, OCHOBE &
CYILIECTBOBAHMSI, MOHMMAaHHE IIEHHOCTH 3J0pPOBOTO W 0Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3JI0POBbIO, OCO3HAaHHWE IIEHHOCTH COOJIIOJCHUS IPaBUI
0e30macHoOro
MOBEJICHUS TPU pabOTE C BEIMIECTBAMH, a TAKXKE B CUTYyaIUsAX, YTPOKAIOUIUX
3I0POBBIO ¥ KU3HM JIIOJIEH; CTIOCOOHOCTH MMPUMEHSTH 3HAHMSI, TTOJTy9aeMbI€ TTPH
M3YYECHUH XUMUH, ISl PEIICHUs 3a7a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHOM
Cpeloi, JJisl TOBBIILICHUS YPOBHS SKOJOTMYECKOM KyJIbTYpPbl, OCO3HAHUS
rNI00AJIBHOTO XapakTepa HJKOJIOTMYECKUX MpoOJieM W NyTel HX pelIeHHs
MOCPEACTBOM  METOAOB XHMHH, 3SKOJOTMYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBAThCSI UM B MTO3HABATENIbHON, KOMMYHUKATUBHON U COIIMAJIbHON
MIPaKTHUKE.

METAITPEAMETHBIE PE3VJIbTATBI. B cocraBe MertanmpeaMeTHBIX
pe3yibTaTOB BBIICISIOT 3HAYMMbIC JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
oOlIIeHAyYHbIE MOHSITUS (3aKOH, Teopus, TPUHITHII,
runores3a, (axkrt, cucTema, NpPOLEcC, 3KCIEPUMEHT M APYroe.), KOTOpbIe
HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT Ha
OCHOBE 3HaHUM U3 ATUX MPEAMETOB (POPMUPOBATH NPEICTABICHUE O LIEJIOCTHOM
HAy4yHOM  KapTMHE MHpa, U  yHUBEpPCaJbHbIE ydeOHbIe  JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, PETYISTUBHEIE), KOTOpBIE
obecnieunBalOT  (GOPMUPOBAHHE  TOTOBHOCTH K  CAMOCTOSITEIILHOMY
TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOU NesaTenbHOCTH. [lo3HaBaTenbHbIe
YHUBEpCAIbHbBIC y4eOHbIe JEUCTBUS
ba3oBble oruueckue ACMCTBUS: YMEHHS UCHOJb30BAaTh MPUEMBI JJOTHYECKOTO
MBIIJICHUS TIPU OCBOCHHUH 3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHI
(BBLIETISATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH B3AMMOCBS3b C IPYTUMH
MOHSATUSIMHU ), UCIOJIb30BaTh MOHATHS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHU, BEIOUPATh OCHOBAHUSA U KPUTEPUU JJIs1 KJIaCCUPUKAIIMN XUMUYECKUX
BEIIECTB M XUMUYECKUX PEAKIHM, YCTaHABIMBATh MPUUYUHHO-CJICICTBEHHBIC
CBSI3U MEXJYy OOBEKTAaMHM W3YyUYECHUS, CTPOUTH JIOTUYECKHUE PACCYKICHUS
(MHOYKTUBHBIC, JCAYKTHBHBIC, TI0 AaHAJOTWH), JeJaTh BBEIBOABI U
3aKJIIOUCHHUS; YMEHUE MPUMEHSTh B IIPOIIECCE MO3HAHUS MOHITUS (TIpeAMETHBIE
U METaNpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMbIE B
XUMHUH, TIPEeoOpa3OBBIBATh IMHPOKO TPUMEHICMBIE B XHMHH MOJCITbHBIC
MPEICTABIICHUS] — XUMUUYECKHI 3HAK (CUMBOJI AJIEMEHTA), XUMudeckas hopmyna
¥ ypaBHEHHE XMMHUUYECKOU PEaKIMU — MPHU PEIICHUU yu4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ yu€TOM dTUX MOJICIIbHBIX MPEICTABIICHUH BBISBIISITH U XapaKTEPU30BaATh
CYIIIECTBEHHBIE TMPU3HAKU H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISIBIATH OOIUME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIE/ICTBEHHbBIEC CBSI3U U MPOTHUBOPEUHUS B M3YYaE€MbIX MpOLIEcCax U SIBICHUSX.



ba3oBeie nccneaoBaTeNbCKUE IEUCTBUS: YMEHUE UCIIOJIb30BATh MOCTABICHHBIE
BOIPOCHI B KAUECTBE UHCTPYMEHTA IMO3HAHUS, a TAK)KE B KAUYECTBE OCHOBBI JIJIs
(GopMUpPOBAaHHS THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXJCHHUW; TPUOOpPETEHHE OIbITa MO I[JIAHUPOBAHUIO, OpraHU3aluud U
IPOBEJCHUIO YYEHUUECKUX OSKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJO0M
Ipolecca, CaMOCTOSTENIBHO NMPOTHO3UPOBATh €r0 pe3ysbTar, (GOpMyIUpOBATH
0000LIEHNS U BBIBOJIBI 110 pe3yibTaTaM IMPOBEAEHHOTO OMbITA, UCCIIEI0BAHUS,
COCTaBIISITh OTYET O MpojenaHHoi padbore. PaboTta ¢ mHbopmaiueit: ymeHnue
BbIOMpaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH WH(GOPMALIMIO Pa3IHMUHBIX
BUJIOB U (DOPM TIpeACTaBICHUS, MOTYIaEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO -
NOMYJISipHAasl JUTEepaTypa XHMHUYECKOTO COACpPX aHHs, CIPaBOYHBIE MOCOOUS,
pecypcbl  MHTepHEeTa), KpUTHYECKH OLICHHBAaTh IMPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO HMH(OPMAIIMIO; YMEHHE MPUMEHATh DPAa3NIU4YHble METOIbl U
3arpochl MpPU MOUCKE U O0TOOpEe MH(OPMALMK U COOTBETCTBYIOIIMX JIaHHBIX,
HEOOXOQUMBIX JUIsl BBINOJIHEHMS Y4YEOHBIX M IIO3HABATEJIbHBIX 3ajay
ONpENeNEHHOr0 TUMa, NPUOOPETEHHE OMbiTa B O00JIACTH MCHOJIb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH
aAKTHBHOTO MCIIOJB30BAHMS PA3JIMUHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO
BbIOMpaTh  ONTUMaIbHYIO  (OpMy  IpelacTaBieHUs  HHPoOpManuu U
WUIFOCTPUPOBATh PELIAEMBbIE 3a/a4d HECIIOKHBIMH CXEMaMH, JHarpamMmamy,
apyrumu ¢popmamu rpaUkl U UX KOMOMHAUMSMU; YMEHHUE UCIOJIb30BaTh U
aHAIM3UpPOBaTh B MpoOLEcce YYEeOHOM M HCCIAEAOBATENIbCKOW IeATEIbHOCTH
MH(pOpPMAIMI0O O BIUSHUUA NPOMBIIUIEHHOCTH, CEIbCKOrO0 XO35HCTBA U
TpaHCIIOpTa Ha  COCTOSHHUE OKpYyXarouieu MIPUPOTHOMN Cpenpbl.
KoMMyHUKaTHBHBIE YHUBEpCAJIbHbIE Yy4YE€OHbIE ACHCTBUSA: YMEHHE 3a/1aBaTh
BOIPOCHI (B XOJi¢ nuanora u (Wiam) AUCKYCCHUM) MO CYIIECTBY 0O0CYXIaeMoit
TeMbl, (OPMYJIMPOBATh CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHHUS
IpeUIOKEHHON 3a/ayd; MPUOOPETEHUE OINbITa MPEe3eHTAlMH pPe3yJbTaTOB
BBIMIOJIHEHUSI ~ XMMHUYECKOTO  JKCIEpUMEHTa  (JabOpaTopHOro  OIbITA,
1a0opaTopHOl pabOTHI MO MCCIEAOBAHUIO CBOWCTB BEIECTB, Y4Y€OHOIO
IPOEKTa);  3aUHTEPECOBAHHOCTb B  COBMECTHOM CO  CBEPCTHUKAMHU
NIO3HABATEJIbHOM M  HCCIEAO0BATENIbCKOW  JEATENBHOCTH IIPU  pPEUICHUH
BO3HUKAIOIIKX MPoOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uuui (00Cyx)aeHusi, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX [JEWCTBUH, OIPEAECICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBINIOJIHEHHON paloThl M JApyrue); PerynaruBHble yHUBEpCalbHbIE ydeOHBIE
JNEUCTBUS: YMEHHME CaMOCTOSITEIBHO ONpPEAeNATh LEeIu AEeSTEIbHOCTH,
IUIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JESATENBHOCTh, BbIOMpaTh Hambosee 3(pGeKTUBHbBIE
CocOoObI peleHus] Y4eOHBIX M TI03HaBaTEIbHBIX 3a7ady, CaMOCTOSITENIBHO
COCTaBJISITh WM KOPPEKTHUPOBATH MPEIJIOKEHHBIA ANTOPUTM JEUCTBUM IpU
BBIMIOJIHEHUH 3aJaHUil ¢ y4y€TOM TMOJyuyeHHUs HOBBIX 3HaHMHA 00 H3ydaeMbIX
00BEKTaX — BEUIECTBAX W PEAKIUSAX, OLEHUBATh COOTBETCTBHE MOIYYEHHOIO
pe3ynbTara 3asBJIICHHOM LEIW, YMEHHME MCIOJb30BaTh W aHAJIU3UPOBATh



KOHTCKCTHI, npeajiaracMbic B YyCJIIOBUHA SaHaHHﬁ.

IMPEAMETHDBIE PE3VYJIBTATDBI. B cocraBe npeaMeTHBIX PE3yIbTAaTOB MO
OCBOCHHIO 00513aTEILHOTO COJIEPKaHMsI, yCTAHOBIIEHHOTO IAaHHOM (peiepabHOiM
paboueil TPOrpaMMoid, BBIICNAIOT: OCBOEHHBIE OOYYaIOIIMMHUCS Hay4HbIC
3HAHMS, YMEHHS U CHOCOOBI JAEUCTBUH, crienuduyeckue s MPeaMETHOM
00nacT «XUMHs», BUIBI JEATEILHOCTH IO TOJYyYEHHUIO HOBOT'O 3HAHMS, €ro
WHTEPIpPETAUN, TPEOoOPa30BaHUI0 W MPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX H
HOBBIX CUTYAaIUSX.

K koHly oOyueHus B 8 kjacce mpeaMeTHbIE Pe3ysibTaTbl HAa 0a30BOM
YpOBHE JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHHUU:
PaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX TIOHATHH: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, MNPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOAHAS U HEOJHOPOIHAs), BaJEHTHOCTb, OTHOCUTEJIbHAsI aTOMHAas MU
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBas
JI0JIT XMMUYECKOTO DJEMEHTAa B COCIUHEHUH, MOJISIPHBIA OOBEM, OKCHU],
KHMCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMHUYECKasi peakius, KilacCUpUKAIMI PEeaKIui: peakuud COeAUHEHUS,
peakiMy Pa3NIOKEHMs, PEaKIMH 3aMElICHUs, peakluu OOMeHa, JK30- H
SHAOTEPMUYECKUE pEaAKIMH, TEeIUIOBOM d(PdeKT peakiuu, Sapo aroMma,
AJIIEKTPOHHBIN CJIOM aroMa, aTOMHas OpOWUTallb, paJuyCc aroMa, XUMHYecKas
CBSI3b, ITOJIIPHAS ¥ HEMOJISIPHASA KOBAJICHTHAS CBA3b, MOHHAS CBA3b, MOH, KATHOH,
aHUOH, PacTBOp, MaccoBas JOJs BemllecTBa (MPOLIEHTHAsl KOHIICHTpAIusi) B
pacTBOpPE; WILUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSITHUU U
MPUMEHATh 3TU TOHSATHUS MPH OINKMCAHUM BEUIECTB M HX IPEBPAIICHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBiIeHUs (POpMYI BEIIECTB U
YPaBHEHUM XMMUYECKUX PEAKLIHM; ONPEIEIISATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB
B OMHApHBIX COCJUHEHUSX, CTENECHb OKHUCJICHUS JJIEMEHTOB B OWHAPHBIX
COCOVMHEHUSAX, MNPUHAIICIKHOCTh BELIECTB K ONpeneséHHOMY KJaccy
COEIMHEHUM 10 (popmysiaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAS W MOHHAS) B
HEOPraHUYECKUX COCIMHEHUSIX; PaCKpbIBaTh CMbICH [lepuoguueckoro 3akoHa
JAN.  MengeneeBa:  I€MOHCTPUPOBATH  IOHMMAHHWE  NEPUOAUYECKOU
3aBUCUMOCTH CBOWCTB XHMHYECKHUX DJJIEMEHTOB OT HX IIOJIOKEHUS B
[leprognyeckon cucTeMe, 3aKOHOB COXPAaHEHUSI MACChl BELIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYE€HHUs, 3aKOHAa ABOTafpo; ONMUCHIBATH U
XapakTepu3oBarh TabauuHyro Gopmy llepuoandeckoit cuCTeMbl XUMHUECKUX
AJIEMEHTOB: pa3nvaTh TOHATUA «IJIaBHas mnoarpynna (A-Tpymnma)» u
«moboyHas noarpynna (b-rpynma)», Manbie 1 60JIbIINE TTEPUOAbI, COOTHOCUTD
o0o3HaueHusi, KoTopble uMerTcs B Tabmuue «llepuoguyeckas cucrema
xuMu4eckux 3yemeHToB J[.1. MenaeneeBa» ¢ 4MCIOBBIMUA XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl Apa, O0IIee Yuciio
AJIEKTPOHOB M PaCIpeieNICHUE UX TI0 AIEKTPOHHBIM CIIOSIM); KITaCCU(PUITUPOBATH
XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEUIECTBA, XUMUUYECKUE PEaKIUu (110
YUCITY ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P HEKTY);
XapakTepu30BaTh (OMUCHIBATh) OONME XWMHYECKHE CBOMCTBA BEIIECTB



pPa3JIMYHBIX KJIACCOB, MOATBEPXkJasi OMUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOUIMX XHMHUUYECKUX pEaKIUi; MTPOTHO3UPOBATH
CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT X Ka4YECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMHUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX; BBIYMCIISATH
OTHOCHUTEJIbHYIO MOJIEKYJIAPHYIO K MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO J10JIIO
XUMHYECKOT0 3JIeMEeHTa Mo (popMyIie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MNPOBOAUTH PACUETHl 110 YPABHECHUIO XHUMHYECKOM PpEAKINH;
MPUMEHSITh OCHOBHBIE OIEPAIMU MBICIUTEIIBHOW JEATEIIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHUCTEMAaTHU3aINio, KIacCH(PUKAIIHIO,
BBISIBJICHUE TPUYUHHOCIIEACTBEHHBIX CBSI3€H — /ISl M3YUCHHS CBOKCTB BEILIECTB
U XUMHYECKHUX PEaKIMi, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHHUS —
HaOIOICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, OJKCIECPUMEHT (peabHBIA W
MBICJIEHHBIN); CJ€AOBaTh IpaBWJIaM MOJIb30BAHUSI XUMHUYECKOW MOCYJI0H U
Ja00paTOPHBIM 000PYI0BaHUEM, a TAKXKE IMpaBUIaM oOpallieHusl ¢ BEIECTBAMHU
B COOTBETCTBUM C MHCTPYKIIUSIMH I10 BBITIOJIHECHUIO JTAOOPATOPHBIX XUMHUECKUX
OTBITOB TI0 TOJYYEHHUIO W COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAa U
KHCJIOpO/a), MPUTOTOBJICHHUIO PACTBOPOB C OMPEACIIEHHONM MacCOBOM J10JeH
pAacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATh M MPOBOJUTH  XHMHUYECKHUE
AKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB IIEJIOUEH U KUCJIOT C MOMOIIBIO
HHJIUKATOPOB (J1akMyc, peHondTaaenH, MeTUIOPaHXK U APyTHUe).

KAJIEHJAPHO —- TEMATHUYECKOE IINTAHUPOBAHUE

Ne
Tema ypoka
ypOKa yp Hara
/o IPOBENEHHUS
1. [Ipenmer xumun. XuMus Kak 4acTb €CTECTBO3HAHUS.

BemectBa u ux cBoiicta. JlaboparopHsiii onbiT Ne 1.
N3yuenue hu3nueckux CBOWCTB caxapa M Cephbl

N

MGTOI[I)I IIO3HaHNA B XMMHUH

3. [IpakTudeckas padora Nel.JlabopaTopHOEe 000pyI0BaHHUE U
npuembl ooparneHusi ¢ HuM.  [IpaBuia 6e3omacHon
paboOThl B XUMUUYECKOU TaOOpaTOPHUU.

4, YucTteie BeniecTBa U cMecH. CiocoObI OUMCTKH BEIICCTB:
OoTCTauBaHHE, GUILTPOBAHUE, BHIMTAPUBAHNE,
KPUCTAITA3AIIS, TUCTUIIISIINS

JlabopatopHusrii onbiT Ne2:Paznenenue cMmecu, cocTosei
13 TIOPOIITKOB JKeJie3a U CEPhI.

S. [IpakTruueckas pabora
Ne 2. Oumncrka 3arpss3HEeHHON MOBAPEHHOM COJIN.
6. dusnueckre U1 XUMHYECKHUE SIBJICHUS. XUMUUYECKUE

pCaKIHH.




JlaGopatopusbiii onbIT Ne3. [Ipumeps! puznueckux
SIBJICHUM.
JlabopaTopHhsiii onibIT Ned. [IpuMepsl XUMHUYECKHUX
SIBJICHUM.

Tema 1.2. [lepsonauanvrvle xumudecxkue nowsmus(15 u)

7 ATOMBI, MOJICKYJIBI U HWOHEI.

8 BemiecTBa MONIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
Kpucrammueckue peneTku.

9 [IpocTbie U cioXKHBIE BellecTBa. XUMHUUECKUE DJIEMEHTHI.
Mertasibl 1 HemeTaubl. JJabopaTopHbIi onbIT Ne 5.
O3HakomIIeHHE ¢ 00pa3IlaMu IPOCTHIX U CIOKHBIX BEIIECTB

10 S3b1k XUMUU. 3HAKU XUMHYECKUX JIEMEHTOB.
OTHOCHUTENIbHAS] aTOMHAs Macca.

11 3aKOH MOCTOSTHCTBA COCTaBa BELIECTB

12 Xumuueckue popMyibl. OTHOCUTENIbHAS. MOJIEKYJISIPHAS
Macca. KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTaB
BEIIECTBA.

13 MaccoBasi 0Jis1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUMU.

14 BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB. OnpeaeneHue
BaJICHTHOCTH 3JIEMEHTOB 10 (popMysiaM OMHAPHBIX
COCIMHEHUM.

15 CocraieHne XUMUYECKUX (POpMYJT OMHAPHBIX COETUHEHUM
110 BAJICHTHOCTH.

16 ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

17 3aKOH COXPAHEHHSI MAaCChl BEILIECTB.

18 XUMUYECKHE YPABHEHUS.

19 Tunel xumuyeckux peaxiuii. JlaboparopHsiii onbiT Ne 6.
Pasnoxenne ocnoBHoro kapoonata meau (1) CuCO;
Cu(OH)..

JlaGopaTtopHBIi OMBIT
Ne 7. Peakuust 3amenieHus MEIM JKEJIE30M.

20 [ToBTOpenue u 06061eHue no Teme «IlepBoHayanbHbIe
XUMUYCCKUE TTOHITHS

21 Kontponbnas padora Nel no teme «IlepBonauanbHbie
XUMHUYECKUE TTOHSATHUSD.

Paznen 2. Kuciopon.
Boaopoa(8 1)
Tema 2.1. Kucnopoo (5 u)
22 Kucnopon, ero obmas xapakrepuctuka. [lomyuenue

xkuciaopoa. dusznueckue CBOWCTBA KUCIOPOAa




23

XYMHUYECKHE CBOMCTBA U MPUMEHEHHE KHCIIOPOJa.
Oxcunpl. KpyroBopoT Kuciaopoja B mpupo/ie.
JlabopaTopHnsiii onbiT Ne 8. O3HaKoMIIeHHE ¢ 00pa3aMu
OKCHJIOB.

24 [Ipaktuueckas padora Ne3. [TomyueHue kuciopoja u
W3YyYEHUE €T0 CBOMCTB.

25 O30H. AJITOTpOTHS KUCJIOPOa

26 Bozayx u ero cocra. 3amurta aTMOCHEpPHOTO BO3AyXa OT
3arpsi3HCHMUSI.

Tema 2.2. Booopoo. (3u)

27 Bonopoa, ero o61iast xapakTepuCTUKA U HAXO0XKJICHUE B
npupoze. [Toxyuenue Bogopoia u ero pusndeckue
cBoiicTBa. Mepbl 6€30nmacHOCTH MPHU pabOTE C BOJIOPOJOM

28 XHUMHUYECKUE CBOICTBA BOAOPO/IA U €r0 MPUMEHEHHE.
JlaGopartopusiit onbiT Ne 9. B3aumoaeiictBue Bogopoa C
okcugom meau (1) CuO

29 [Ipaktuueckas padora Ne4. IlomyueHnue Bogopona u
M3yYEHUE €TO CBOMCTB.

Paznen 3. Boga. PactBopbi(7 1)

30 Boga. MeToss! onpenenenrs coctaBa BOAbl - aHAIIU3 U
cunte3. Bona B mpupoje u crocoObl €€ 0OUuCTKU. Adparius
BOJIBL.

31 dusnyeckre 1 XUMHYECKHAE CBOMCTBA BOJIBI.
[IprimeHeHue BOIBL.

32 Bona — pactBoputens. PactBopsl. Hackimennsie u
HEHACHIIIICHHBIC PACTBOPHI. PAaCTBOPUMOCTH BEIIECTB B
BOJIE.

33 MaccoBasi 10Ji1 paCTBOPEHHOTO BELIECTBA.

34 [Ipaktuueckas pabora Ne5. IIpuroroBienue pacTBOpOB €
ONPEAEICHHON MaCCOBOM J10JIEW pACTBOPEHHOI'O BEMIECTBA.

35 [ToBTOpenue u 0606meHue no reMam «Kucimopoa»,
«Bonopon», «Boxa. PacTtBopbi».

36 KonTponbras padota Ne 2 mo remam «Kucmopoay,
«Bonopon», «Bona. PactBopbi».

Paznen 4. KosimyecTBeHHbIe OTHOIIIEHUSI B XUMHUH(S 4)

37 Mosnb — eauHMIa KOJIMYEeCTBA BelllecTBa. MoJisipHas
Macca.

38 Beluncienus 1o XuMUYECKUM YPABHEHUSIM.

39 3akoH ABorajipo. MossipHbIii 00beM ra3oB.

40 OTHOCUTENBbHAS TNIOTHOCTH T'a30B

41 OObeMHbIE OTHOIIICHUS ra30B MPU XUMHUYECKUX PEAKIMIX

Paznen 5. OcHOBHBIE KJIACCHI HEOPraHUYECKUX
coequHenni (11 4)
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OKCI/I,Z[I)I: KJIaCCI/I(I)I/IKaHI/ISI, HOMCHKIJIATYpPa, CBOﬁCTBa,
IMOJIYUYCHHUC, IPUMCHCHUC.

43

I'unpoxcuasl. OcHOBaHuUS: Kiaccu(UKaIKsl, HOMEHKIATYpa,
MOJIy4YECHHE.

44

Xumuyeckue cBOMCTBa OCHOBaHUM. OKpacka MHANKATOPOB
B ILEJIOYHON M HEUTPAIBHOU cpenax. Peaknus
HeuTpamu3auuu. [I[puMeneHne OCHOBaHUM.
JIabopaTopHhslii onbiT Ne 10. CBoiicTBa pacTBOPUMBIX U
HEPAaCTBOPUMBIX OCHOBAHHUM.

JlabGoparopusiii onbiT Ne 11: B3aumopeiictBue iienodei ¢
KHCJIOTaMH.

JlabopatopHnsiii onbiT Nel2. BzaumopeiictBue
HEPACTBOPUMBIX OCHOBAHUI C KUCIOTAMM.
JlabopatopHusiii onbiT Ne 13. Paznoxkenue rugpokcuaa
meu (1) npu HarpeBanumn

45

AMdoTepHBIC OKCUIBI K THIAPOKCUIBI. JJabopa-TOpHBIT
onbIT Nel4.B3anmonencTBue ruipoKCHIa IIUHKA C
pacTBOpaMHM KHCJIOT U IIEJIOYEH

46

Kucnorsl. Coctas. Knaccudukamus. Homenknarypa.
[lonydeHne KHACIIOT.

47

XUMHUYECKHUE CBOMCTBA KUCJIOT

JlaGoparopusiit onbiT Ne 15. JleficTBue KHCIIOT Ha
WHJIUKATOPHI.

JlaGopartopusiit onbIT Ne 16. OTHOIIIEHHE KUCTIOT K
MeTaJlJIaM.

48

Conm :coctaB, Kiaccu(pUKaLMsl, HOMEHKIIATypa, CIIOCOObI
MOJTYYEHUS

49

CsBoiicTBa cojien

50

['eHeTnyeckas CBsI3b MEXKAY OCHOBHBIMH KJIacCaMU
HEOPTraHUYECKUX COCTMHECHUHN

51

ITpakTudeckas padora Ne6. Perenre sKcriepuMeHTAIBHBIX
3a7a4 1o TeMe «OCHOBHBIE KJIACChI HEOPTAHUYECKUX
COCIMHEHUI.

52

KonTtpoabsnas pabota Ne3 1o TeMe « OCHOBHBIC KJIACChI
HEOPraHMYECKUX COEAUHEHUIN.

53-55

Pasznes 6. Ctpoenue aroma. Ilepuoanueckuii 3aK0H 1
NepuoINYecKas CuCTeMa XMMUYECKHUX 3JIeMEHTOB
J. N. MenaeneeBa(7 4)

56

Kiaccudukanust xumudeckux 3iaeMeHToB. [ToHsTHE O
rpynmnax CXOAHbIX JIEMEHTOB.

57-59

ITepnonnueckunt 3akoH /. 1. Meneneena.

60

[Tepuonnueckas TabauIa XUMHUYECKUX SJIEMEHTOB
(xopoTkast popma): A- u b-rpynisl, nepuobL.




61-62

Crpoenue atoma. CocTaB aTOMHBIX sifiep. M30TomnbI.
XUMHYECKUH DJIIEMEHT — BHJ aTOMa C OJJMHAKOBLIM
3apsIOM siipa

63-64

PacmnionosxeHue 31eKTPOHOB M0 YHEPreTUYECKUM YPOBHSIM.
CoBpeMeHHas (popMyJIHPOBKA MEPUOAUUECKOTO 3aKOHA

65-66

3HavyeHue NepUOANIECKOro 3akoHa. HayuHble JoCcTHXKEeHUS
J1. 1. Menneneena

67-68

[ToBTOpenue u 0606meHue no reMe «CTpoeHue aroma.
[leproauyeckuil 3aKOH ¥ IEPUOIUYECKAS CUCTEMA
XUMHUYECKUX JIEMEHTOB

. . Menpaeneena.»

Hroro:

[IpakTrueckux Kontponbnbix pabot - | JIJabopaTopHbIx

68 uacos. | pabot — 6 4 OIBITOB - 16
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