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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMs COCTaBJI€HA HA OCHOBE TPEOOBAHMI K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesbHOM MpOrpaMMbl OCHOBHOTO 0011ero obpaszoBanusi, mpeacrasieHubix B ®I'OC 000, a
TakkKe Ha OCHOBE (enepanbHON paboyeil MporpaMMbl BOCHHUTAHHMS M C YYETOM KOHLEMIUHU MpernofaBaHUs y4eOHOTo
npeaMeTa « XMMHUs»» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo XWMHM JAET MPEICTABICHUE O MLENsIX, OOmeill crpaTternd OOy4eHHs, BOCIHUTAHHUS W Pa3BUTHUSA
oOyuaroluxcs cpeAcTBaMH Y4eOHOTo IpeIMeTa, yCTaHABIMBAET 00s3aTeIbHOE MIPEIMETHOE COJepKaHHUe, IPeayCcMaTpUBaET
pacnpenesneHue ero mo KijaccaM M CTPYKTypUpOBaHUE II0 paszeilaM M TeMaM IporpamMMmbl IO XHMHH, OIPEAEIIAET
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKU COAECPKAHUSA, PEKOMEHIYEMYIO TTOCIIEI0BATENbHOCTh U3YUYE€HHSI XUMHH C
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIAMETHBIX CBSI3€M, JOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuyaroluxcsi, ONpeAesieT BO3MOXHOCTU MpeAMeTa Uil peaju3alud TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI MPOTpaMMbI HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a Takke TPEOOBAHUI K pe3yibTaTaM 00ydYeHUs
XVUMHHU Ha YpOBHE LeJIel U3YYEeHUsI PEAMETA U OCHOBHBIX BUJIOB YUEOHO-TI03HABATEIbHOMN AESITEIbHOCTH 00Y4aIOIIErocs 1o
OCBOCHHIO YYEOHOTO COAEPKAHHUS .

3HaHUE XHMHHM CIIYXKUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOIIETrocs, €ro MpeACTaBICHUN O
MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO pOJIb UTPAIOT (HOpMHUpPYEMbIE€ XMUMHEH MPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruM U 00 IBOJIIOLIMU BEUIECTB B MPUPOJIE, O IMyTAX PEIICHUS ITI0OATbHBIX POOJIEM YCTOMUNBOTO pa3BUTHS YEI0BEYECTBA
— CBIPhEBOM, PHEPTETUUECKOM, TUIIIEBOM U AKOJOTUUECKOM 0€30IacHOCTH, TPoOJIeM 3ApaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET peasiu3alliid BO3MOKHOCTEH UIsi caMOpa3BUTUS U (OPMHUPOBAHUSA KYJBTYpbl JIUYHOCTH, €€ OOUIel u
(GyHKIIMOHATFHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPYECKHMX CHOCOOHOCTEH O0O0ydYarommxcsi, HaBBIKOB UX
CaMOCTOATENIbHON Y4eOHOW IesTeNbHOCTH, IKCIEPUMEHTAIBHBIX M MCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCUOHAIBHON AESTENbHOCTH;

3HaKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJIs[a Ha €IUHCTBO MPUPOABI U
YeJI0BEKa, SIBJISIETCSI OTBETCTBEHHBIM ATANIOM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYarOIINXCS;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMUECKOE 00pa30BaHKe 00yYarOIIUXCSl.



JlanHble HampaBlieHUs B 00YYEeHUU XUMHH O0ECIIeUMBAIOTCA ClieUU(PUKON coaepkaHusi y4eOHOro npeameTa, KOTOpbIi
SIBJISIETCA MEIarorMuecky aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HayKH XUMHUU Ha OMPEICIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPHUEHTHPOBAH HAa OCBOCHHE OOYUYAIOIIMMHKCS CHCTEMBI
NEPBOHAYAJIBHBIX IMOHATHM XUMHH, OCHOB HEOPraHWYECKOW XUMHUU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATUN
OpraHUYECKON XUMUHU.

CtpykTypa comepyKaHHsl MPOTPaMMBI MO0 XUMHH C(HOPMHUpPOBAHA HAa OCHOBE CHUCTEMHOTO IMOAXOJa K €€ W3Y4YCHHIO.
Conepxanue CKIIAIBIBAETCS U3 CUCTEMBI MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUNA O XUMHUYECKOU
peakiuu. O0Ge 3T CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIUITY IMOCIEAOBATEILHOTO PAa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEJCTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— MIPEICTABICHUN 00 JIEKTPOIMTUYECKOMN AUCCOLUAIIUU BEIIECTB B paCTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIIUPHUUYECKH TIOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEAOBATEIBHO OT OJIHOTO YPOBHS K JPYTOMY, BBIMOJNHSSA (PYHKIIUU OOBSICHEHHS M TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS ¥ BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U MOJIYYEHHS N3y4aeMBbIX BEIIECTB.

OcBoeHME MpOrpaMMbl MO XUMHUH CIOCOOCTBYET (HOPMHUPOBAHUIO TPEACTABICHUS O XUMHYECKOW COCTaBIISIONICH
Hay4YHOU KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON MPUPOJIbl, HIEHHOCTHOIO OTHOLIECHHS K HAy4YHOMY 3HAHHIO U METOJaM
MO3HAaHUS B Hayke. V3ydeHHe XWMUU MPOUCXOAMT C MPHUBJICYCHUEM 3HAHWM M3 PAHEE M3YyUCHHBIX YUYCOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinacco» u «duznka. 7 Kiacc.

[Ipy u3ydyeHUM XMMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOM HAYKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUYECKOW ACATEIBHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KyJbTYpbl. 3agaya
y4eOHOTO TMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUN — BOKHEUIUX (PAKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUUECKUX TOJIOKCHHH, TOCTYMHBIX 0000IIEHWI MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOIICHUU K
Hay4YHbIM MeETOJaM IIO3HAHUS TMpPU M3YUYCHUH BEIIECTB U XUMHUYECKUX peakiui, B (OPMUPOBAHUU U PA3BUTUU
MMO3HABATEJbHBIX YMEHUN M WX MPUMEHEHUWU B Yy4eOHO-IO3HABATEJIbHOW U Y4eOHO-UCCIEI0BATEIBLCKON JeATeIbHOCTH,
OCBOCHHH TPABWJI OE30TIaCHOTO OOPAIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3ydeHnn XuM1UM Ha yPOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs BAKHOE 3HAYCHUE TPUOOPETTH TaKUE TIENH, KaK:



— (GopMHpOBaHUE MHTEIUJIEKTYalIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHATUIO PEIICHUHN, CHOCOOHOW alalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh O0yYEHHUs HAa CUCTEMATUYECKOE MPHUOOIICHNE 00YYaIONINXCs K CAMOCTOSATEIHHON MO3HABATEIbHOM
JEeSTEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUSI, POPMUPYIOIIUM MOTHUBAILIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMHH;

— obecrieueHHe YCIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYaIOIIUMHUCS OMbITa PA3HOOOpPA3HOU NIEATENbHOCTH,
MO3HAHUSI U CAMOIMO3HAHMUSI, KJIIOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCATBHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (hopmupoBaHue 0011e PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBACHITH U
OLICHUBATH SBJICHUSI OKPYXAIOIIETO0 MUPA, UCIOJIb3Yysd 3HAHUS U OMbBIT, MOJYYEHHBIE MIPU U3YYCHUU XUMUH, TPUMEHATh UX
MIPH pelIeHUu IPOo0JIeM B MOBCETHEBHOM KU3HU U TPYIOBOH €SI TEIIbHOCTH;

— (gopmupoBaHue y oOy4arommxcsi TYMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHUS EHHOCTH XUMUYECKHX 3HAHUM IS
BBIPAOOTKH SKOJIOTHMUECKHU 11€JIECOO00PA3HOIr0 MOBEACHUSI B OBITY U TPYAOBOUM AESITEIBHOCTH B LIENAX COXPAHEHHUSI CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBALIUU K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS
00II1eYeIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodUIis U HANIPaBICHHOCTH JAIbHEUIIIET0 00yUYeHUSI.

OO611ee 4nciio 4acoB, OTBEAEHHBIX JIJI M3YUYEHUS] XUMUM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, cocTaBiseT 136
4acoB: B 8 ki1acce — 68 yacoB (2 yaca B Hezento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XMMHM B KU3HU 4Y€JIOBEKa. XUMHS B cUCTEME HayK. Tena u BemecTBa. OU3HMUECKHUE CBOMCTBA
BEIECTB. ATperaTHoe cocTosiHue BemlecTB. [loHsiTue o Meronax mo3Hanus B xumuu. Yucteie BemectBa U cmecu. CrocoOsl
pa3aeneHus: CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKUE AeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle U CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyrna. BaleHTHOCTH aTOMOB XHUMHYECKHX D3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atomHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas macca. MaccoBasi J0JiI XHMHYECKOTO 3JIEMEHTAa B
COC/IMHEHUHU.

KommuectBo Bemectsa. Moisb. MoisipHast mMacca. B3auMOCBS3b KOIMYECTBA, MACCHl M YUCJA CTPYKTYPHBIX €IVHHIL
BemecTBa. Pacuérel mo hopmynamM XUMHYECKUX COSAMHEHUM.

Ou3NUeCKUe U XUMUYECKHUE SIBICHUS. XMMUYECKAsl peakuus U €€ NMPU3HAKUA. 3aKOH COXPAHEHHS] MacChl BEIIECTB.
Xumudeckue ypaBHeHus. Kitaccudukanys XuMHUUECKUX peakinil (COeIMHEHUS, Pa3I0KEeHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCRepuUMeHn .

3HAKOMCTBO C XMMMUYECKOU IMOCYA0U, MpaBuiIaMu pabOThl B JJa00opaTopuu M MpuEMaMu OOpallleHus ¢ J1abopaTOpHBIM
o0opyoBaHMEM, H3yUYCHHE W OINHCaHUE (PU3MUYECKUX CBOMCTB O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢bu3ndeckux (TUIaBJICHUE BOCKA, TastHUE JIbjIa, pACTUPAHUE caxapa B CTYIKE, KAIIEHUE U KOHJICHCAIIUS BOJBI) U XUMHUYECKUX
(ropeHue cBe4M, MpOKaIuBaHUE METHOMN MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla ¢ KUCTIOTOW) SIBJICHUM, HAOJI0ICHUE U ONTMCAHUE
MIPU3HAKOB MPOTEKAHUS XMMUYECKUX PEaKIuil (pa3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuga meau (ll) mpum HarpeBanuu, B3ammopeiicTBue xeieza ¢ pactBopoM cosnu Menu (1l), nzyuenwue
CIIOCOOOB pa3leieHus] CMEeced: ¢ TMOMOIIbI0 MarHuTa, (GUILTPOBAHHE, BBIMAPWUBAHHE, MUCTUIUIAIMUSA, XpomaTorpadmus,
MIPOBEICHUE OYKMCTKU MOBAPEHHOW COJIM, HAOJIOJICHHE W OMHCAHHWE PEe3yIbTaTOB MPOBEIACHUS OIbBITA, WILIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE MOJIeNiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — sieMeHT M mpocToe BemiecTBO. HaxokaeHue Kuciopojaa B
npupone, ¢uznyecKue W XuUMUYeckue cBoiicTBa (peakmuu ropenus). Oxcuabl. Ilpumenenue kucioponga. CrnocoObl



MOJIYYeHHsI KHUCIIOpoJa B J1abopaTtopuu U MpomblluieHHOCTH. KpyroBopot kucimopoaa B mpupojie. O30H — aioTpomnHas
MoAU(UKALIKS KUCIOPOIa.

TeroBoit 3¢h(deKT XUMHUUYECKOW peakluy, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U JHAOTEPMHUYECKUE DPEaKIUU.
TomnuBo: yronb u MeTaH. 3arpsis3HeHHE BO3/AyXa, YCHJIEHUE MTAPHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopoa — anemeHT u npoctoe BemectBo. HaxoxaeHue Boaopoaa B npupoje, Gu3n4ecKue 1 XMMUYECKHE CBOWCTBA,
npUMeHEeHHE, crocoObl mosydyenus. Kucinorel u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputrens. PacTBopsl. HacellieHHbIE M HEHACBHIIIEHHBIE PACTBOPBL.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHus. Ponb
PacTBOPOB B IPUPOJIE U B KU3HU 4eJIoBEKa. KpyroBopoT BoAbl B Ipupoie. 3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuHeHui. Oxcuabl. Kiaccugukanus oxcuaoB: cosieoOpasyromye (OCHOBHBIE,
KHCIIOTHBIE, aMm(pOTepHbIE) U HecoaeoOpasytomue. HoMeHnknarypa okcnaoB. Pu3nueckue U XUMHYECKHE CBOMCTBA OKCHUIOB.
ITonydeHune OKCHUIOB.

OcHoBanus. Krnaccudukanusi ocHOBaHUM: IMIENOYM M HEPAaCTBOPUMBbIE OCHOBaHHWS. HoMmeHkiatypa OCHOBaHHIA.
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUU. [lorydenrne ocHOBaHMIA.

Kucnotel. Knaccuduxarnus kucinor. Homenkmarypa kucior. dusnyeckue M XHUMHYECKHE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. [Tlonyuenue kucnor.

Comn. Homenknarypa coneil. @u3ndeckrue u XuMu4deckrue cBorcTBa coseu. [lonyuenne coneil.

I'eneTnueckas CB3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEe/IeNICHUE COAEpPX aHUsl KUCIOPOJa B BO3AyXeE, MOJyUyeHUEe, COOMpaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB KHCIJIOpOJa, HAOMIOIEHUE B3aMMOJICHCTBUSL BEIIECTB C KUCJIOPOJOM U YCIOBUS BO3SHUKHOBEHHUS M TNPEKpAIECHUs
ropeHus (Ioxapa), 03HaKOMJICHHE C 00pa3aMy OKCUIOB M OMKMCAHUE UX CBOMCTB, MOJIyYeHHE, COOMpaHNEe, paClIO3HABAHUE U
M3y4EHUE CBOMCTB BOJOpoAa (TOpEeHHE), B3auMoAecTBUE Boaopona ¢ okcuaoM Meau (1) (Bo3MOXHO HCIONB30BaHUE
BUJICOMATEPHUATIOB), HAOJIOJIEHUE OOpa3lOoB BELIECTB KOJWYECTBOM | MOJb, MCCIENOBaHHE OCOOEHHOCTEH pPacTBOPEHHUS
BELIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, NMPUTOTOBIEHUE PACTBOPOB C OIPEAECIEHHOM MACCOBOU HOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C MeTaulaMH (HaTpUeM M KallbliieM) (BO3MOKHO MCIIOJIb30BaHUE BHUIEOMATEPUAJIOB),
UCcle0BaHre 00pa3l0B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOJACHNE U3MEHEHUS! OKPACKHU MHAUKATOPOB B
pacTBopax KHUCIOT U IIenoyed, uzydeHue B3aumojeiictBus okcuaa menu (1) ¢ pacTBopoMm cepHON KUCIOTBI, KUCIOT C



MeTaJlyIaMHU, PEAKIUI HEWTpaIu3aluu, NOJy4YeHUE HEPACTBOPHMMBIX OCHOBAHUW, BBITECHEHUE OJHOTO MeETajula APYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKNX COSIUHEHUI.

Iepuoanuecknii 3axkon u Ilepuoanmyeckasi cucrema xumudeckux ieMeHToB . . MenpaeneeBa. CtpoeHue
aToMOB. XMMHUYeCKas CBA3b. OKUCIUTEILHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

[TepBble MOMBITKN KJIACCU(DHUKAIIUNA XUMUYECKUX 3JeMEHTOB. [IoHATHE O TpyIax CXOIHBIX 3JIEMEHTOB (IEJIOYHBIC H
MIEJIOYHO3EMENbHBIE METAJIJIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHUABI U
TUAPOKCHUIBI.

Ilepnomnueckuit 3akoH. Ilepnognueckas cucrema xumuyeckux nemeHToB /. M. Menneneesa. KopoTtkonepunonnas u
muHHOTIeproaHas (opmbl [lepuoauyeckoii cucteMbl xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonbl u rpymnimsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI SJIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTombl. DnekTponbl. CTpoeHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX
20 xumuueckux 3nmeMeHToB [lepuoanueckoii cucremsl J1. V1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTA IO €ro
nonoxenuto B [leprnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB
10 TPYIIaM U NEPUOAAM.

3nauenue Ilepuoguueckoro 3axkoHa u llepronnyueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB IS PAa3BUTHS HAyKH U
npaktuku. [{. 1. MenzaeneeB — yu€HbIi U IpakIaHUH.

Xumuueckass cBa3b. KoBajeHTHass (ToJisipHAss W HEMOJISIPHAS) CBSI3b.  OJIEKTPOOTPHUIIATEILHOCTh XUMHUYECKUX
aneMeHTOB. loHHas CBs3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuuu. [lpomecchl OKUCIEHHS W BOCCTAHOBJICHUS.
OKucCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnEPUMEHm

M3ydeHue o0paslioB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THAPOKCH]IA IIMHKA C PACTBOPAMH KUCIOT U
1eJI0Yeil, MPOBEICHUE OMNbITOB, WIUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peaKIuu pa3oKeHUs, COCTUHEHHUS).

Meosicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3CH MPU U3YUYCHUM XUMHUM B 8 KJIACCE€ OCYLIECTBIISICTCS YEPE3 MCMOJIb30BAHUE KakK
OOILIMX €CTECTBEHHO-HAy4YHBIX TOHATHA, TaK W TMOHSATUH, SBISIOMIUXCS CUCTEMHBIMH [UJIi OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIM (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3, KilacCUpUKaIMs,
NEPUOJUYHOCTD, HAOIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@u3uka: marTepusi, aToM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TONbI, PaJMOAKTUBHOCTb, MOJEKYJA,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, Ta3, (PM3MUECKHE BEIUYUHBI, STUHUIIBI
M3MEPEHU, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJBI, IOJE3HbIE HCKOMAeMble, TOIUIMBO, BOJHBIC
pecypchl.

9 KJIIACC

BemecTBo M XMMHUYECKasl peaKUMsl

[lepuonuueckuii 3akoH. Ilepuogmueckass cucrema xumuyeckux sneMeHtoB [[. M. MengeneeBa. CtpoeHue aToMoOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBONCTB XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIusl, KaIblUi U UX COCAUHEHU
B COOTBETCTBHUH C MOJIOKEHUEM AJIEMEHTOB B [leproinueckon CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOW CBSI3U. THUIMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEMIETKU U BU1a XUMUYECKOMU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XHMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCAUHEHUMN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanyss XUMUYECKUX peakIui MO pa3IMyHbIM MpU3HaKaMm (M0 YMCIY U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, M0 MU3MEHEHHUIO CTEMEHEW OKUCICHMUS XUMUUYECKUX D3JIEMEHTOB, IO OOpaTHUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakmuu. [loHaTre 00 0OpaTUMBIX W HEOOPATHMBIX XWMHUYECKHX PEaKIUSX.
[ToHsiTHE O TOMOTEHHBIX U T€TEPOreHHBIX peakuusx. [Tonstue o karanusze. [IoHITHE O XUMHUYECKOM paBHOBECUU. DAKTOPBHI,
BIIMSIOLIME Ha CKOPOCTh XUMHYECKON PEAKIIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMK, JJIEKTPOHHBIM OallaHC OKHUCIHMTENIbHO-BOCCTAHOBUTEIBHOW pPEAKIUU.
CocraBieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C UCIIOJIB30BAHUEM METOa JJIEKTPOHHOrO OaaHca.

Teopusi BIAEKTPOIUTHYECKONW IUCCOLMAIMU. JEKTPOJUTHI MU HEINEKTPONUThl. KaTuoHbI, aHWOHBI. MexaHuzm
JTUCCOIMAIIMM  BEIIECTB C pa3IMUYHBIMA BHJAMU XUMHYECKOM CBs3u. Crernenp auccouuanuu. CuiabHble W cla0ble
AIEKTPOJIUTHI.



Peakiuu voHHOTO OOMEHa. YCIIOBHS NPOTEKaHWS pEaKIMil MOHHOTO OOMEHa, MOJHbIE M COKpAUIEHHbIE HMOHHBIE
ypaBHeHUs peakiuii. CBoWCTBa KHCIIOT, OCHOBAaHUM U COJIEH B CBETE MPECTABICHUN 00 3JEKTPOJIUTUYECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha OHBI. [loHsTHE O THIpONH3E CONEl.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHUE C MOJICTIIMUA KPUCTAJUTMYECKUX PEMIETOK HEOPTAaHUIECKUX BEIIECTB — METAJUIOB U HEMETa/LIOB (Tpaduta
M anMasa), CIIOXKHBIX BEIIEeCTB (XJIOpUJa HATpHUs), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM peaklud OT
BO3JICHCTBUS PA3IMUYHBIX (PAKTOPOB, HMCCIENOBAHUE SJEKTPONPOBOAHOCTH PACTBOPOB BEHIECTB, IMpoIlecca AMCCOLMALNN
KHUCJIOT, IIeJoYed U cojied (BO3MOKHO HCIIOJb30BAaHUE BHUJEO MATEpPUATIOB), MPOBEICHHUE OIBITOB, HWILTIOCTPUPYIOIINX
MPU3HAKU TPOTEKAHUS PEaKIUi MOHHOTO OoOMeHa (0O0pa3oBaHME OCajKa, BBIJIEJIEHHUE ra3a, 00pa3oBaHUE BOJIbI), OMNBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TOpEHHUE, PEaKIIMU Pa3JIOKEHUSI, COCTUHEHHUS),
pacro3HaBaHHE€ HEOPTraHWYECKUX BEHIECTB C MOMONIBI0 KAYECTBEHHBIX PEAKIMN HAa MOHBI, PEUICHHWE SKCIEPUMEHTAIBHBIX
3a1ad.

HeMmeTauibl 1 MX coeIMHEHU S

OO6mras xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTeNeHu okuciaeHus. CTpoeHue u
¢u3MYecKue CBOMCTBA MPOCTHIX BEHIECTB — TraJOreHOB. XUMHUYECKHE CBOWCTBA Ha MpPHUMEpPE XJopa (B3aUMOJCUCTBHE C
METaJJIaMH, HEMeTaJUlaMH, Mejaodamu). XiopoBoaopoA. ColisiHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJIYYEHUE,
npuMeHeHue. JlelcTBrue XJjopa M XJOPOBOJOPOJA HA OpPraHU3M uelloBeKa. BaxHeumme XJIopuabl U UX HAXO0XICHUE B
MIPUPOJIE.

O6m1as xapaktepuctuka 1emMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepPHbIE CTEIIEHU OKUCIICHUSI.
Crtpoenne u Qu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOIU(DHUKAIIMK KHUCIOpoAa |
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJIOPOJI, CTpOoeHHEe, (PU3HUECKHEe M XMMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MIPEJCTABUTENIN KUCJIOTHBIX OKCHAOB. CepHasi KUCIoTa, (GU3NYECKUEe U XMMUYECKHE CBOMCTBA (0OIIME KaK MpeCTaBUTEISI
KJIacca KUCIIOT U crienidpuyeckue). XMMUYECKUE PEaKIMU, JeKallllie B OCHOBE IPOMBIIIIEHHOTO CIIOCO0a MOJIYyYeHHs CEPHOI
KUCIOThL. [Ipumenenue cepHoit kucnotbl. Colid CEpHOW KHUCIOTHI, KaYECTBEHHAs peakuus Ha cyibdar-uoH. Haxoxnenue
cepbl U €€ COCAUHEHHN B MpPUpPOJE. XMMHUECKOE 3arpsi3HEHUE OKPYXKAlOLIEeW Cpelbl COCIUHEHUSIMU Cepbl (KUCIOTHBIC
TIOK[TH, 3arpsI3HEHNE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPE0TBPAIIECHUS.

O6mras xapaktepuctuka 3nemMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHUS.
A30T, pacnpocTpaHeHue B npupojie, pu3nueckue U XuMuueckue cpoiictBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u nmpuMeHeHune. Conmn aMMOHMS, X (GU3HIECKUEe U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHass peakmus Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TojydeHune, (Pu3ndecKkue W XUMUYECKUE



CBOMCTBa (00IIME KaK MPEACTAaBUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHre HUTPATOB M COJIEH aMMOHHUS B
KauyeCcTBE MUHEPAIbHBIX YAOOpeHH. XMMHUUYECKOE 3arpsi3HEHHE OKPYXAloled Cpelbl COCAMHEHUSIMHU a30Ta (KUCIOTHBIC
TOKJIM, 3arps3HEHUE BO3Ayxa, MouBbl W BojoéMmoB). docdop, ammorponubie moaudukaiuu docdopa, duzmdeckue u
xumuueckue cBoictBa. Oxcupa dochopa (V) u pochopras kucinora, Quanveckrne U XUMHUYECKHUE CBOMCTBA, MOJyYCHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBHBIX yI00pEHUI.

O6mas xapaktepuctuka snemeHToB IV A-rpynmnbsl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
VYrnepon, annoTponHbie MOaU(UKAIIMU, PACIPOCTpaHEHUE B NpHUpoje, GU3HUECKUE U XUMUYECKHE CBOMCTBA. AJCOpOIuS.
KpyroBopot yriepoma B mpuponae. Okcuasl yriepoaa, ux (u3Mueckue M XUMHUYECKUE CBOWCTBA, JCWCTBHUE Ha >KUBBIC
OpraHu3Mbl, MOJYYEHHUE W MPUMEHEHHE. DKOJOTMYECKHE MpoOJieMbl, CBs3aHHblE ¢ OkcuaoM yriepoaa (1V), rumoresa
r100aTpHOTO TOTEIJICHHs KJIMMaTa, MapHUKOBBIN 3(dexT. YronpHas kucimora U €€ coiu, uxX (Pu3nuecKue M XUMHYECKHe
CBOICTBa, MoJlyueHUE W NpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uoHbL. lcnosp3oBaHue KapOOHATOB B OBITY,
MEIUILMHE, TIPOMBILUIEHHOCTH U CEIbCKOM XO3sIICTBE.

[lepBoHayanbHbIE MOHSATHUS OO0 OpPraHMYECKHUX BEIIECTBAX KaK O COCIWHEHUSX yriepoda (MeTaH, JTaH, JTHIIEH,
alleTUJICH, STaHOJ, TJIMIIEPUH, YKCYCHas KuciioTa). [IpupoHbie HCTOYHUKH YTI€BOIOPOI0B (YroJib, MPUPOAHBIN ra3, HEPTH),
INPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJb B OBITY U MPOMBIIIIEHHOCTHU. [oHATHE 0 OMOIOTHYECKU BaXKHBIX BELIECTBAX:
KHUpax, OeNKax, yrieBoJax — U UX pOJM B KM3HHU 4elloBeka. MarepualibHOE €IMHCTBO OPraHMYECKUX M HEOPraHMYECKUX
COCIMHEHU.

KpemHuii, ero ¢uznueckre U XUMHUYECKUE CBOWCTBA, MOJIyueHHE W NpuMeHeHue. CoeMHeHUs KPEMHUS B MPUPOJIE.
O6mue mnpencrabienuss 06 oxcune kpemuus (I1V) m kpemuueBoil kuciore. CUIMKATBhl, UX HCHOJb30BAaHUE B OBITY, B
IMPOMBIIIIIEHHOCTH. BaxkHeillne cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO, IIEeMEHT, OeTOoH, *keye300eToH. [IpobiemMsl
0€301MacHOr0 UCIIOJIb30BAHUS CTPOUTENIBHBIX MaTEPUAJIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnEPUMEHm

M3y4eHue 00pa3lo0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJSIHOM KHUCIIOTHI, IPOBEJICHUE KAaU€CTBEHHBIX PEaKIMil Ha
XJIOPUI-MOHBI W HAOJNIOICHHE TMPU3HAKOB HMX MPOTEKaHUSs, OMBITHI, OTpa)aroimue (U3MUYEeCKHe M XUMUYECKHUE CBOMCTBA
rajJloreHOB U MX COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHHE BHUIEOMATEPHANIOB), O3HAKOMIIEHHWE C oOpa3laMu XJIOPHJIOB
(ramoreHuI0B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTUHEHUSMH (BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPUAJIOB),
HaOIII0IeHUE TIpoIecca OOYTIIMBaHMsI caxapa Mo JSHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, N3YYCHUE XUMUIE CKIX
CBOMCTB pa30aBJICHHON CEPHOUN KHUCIOTHI, MPOBEACHUE KaUeCTBEHHON peaKIuyu Ha Cyib(paT-uoH U HAOJI0/IeHHe NpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PM3MYECKMMHU CBOMCTBaMM a30Ta, (pochopa M MX cOeqUHEHHH (BO3MOXKHO MCIIOJIIb30BAHHE
BUJICOMATEPHATIOB), 00pa3lamMu a30THBIX U (HOchOpHBIX YIOOpPEHUH, MOTydeHHE, COOMpaHue, paclio3HABAHUE U M3y4YCHHE



CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX PEAKIIMA HAa MOH aMMOHHUS U ¢ocdar-uoH W H3yYeHHE MPU3HAKOB HX
NPOTEKAHUs, B3aMMOJICMCTBUE KOHIICHTPUPOBAHHONW a30THOM KHCJIOTBI C MeIbl0 (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), H3Y4YEHHUE MoOJIeNied KPUCTAUIMUECKUX peméTok aimasza, rpadurta, (QyuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aACOPOLUM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTrasza, MOJy4YECHUE,
coOupanue, pacro3HaBaHUE W U3YYCHHE CBOWMCTB YIJIEKHCIIOTO Trasa, MPOBEICHWE KauyeCTBEHHBIX pPEaklWid Ha KapOoHAT W
CUJIMKAT-UOHBl M W3YYECHHE MPU3HAKOB MX MPOTEKAHHUS, O3HAKOMJICHHE C MPOJIYKIMEH CUIMKATHOW MPOMBIILICHHOCTH,
pellIeHUE FKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BakHelIIMe HEMETAIUIbl U UX COCTUHEHUS.

MeTaJJibl M UX COeTUHEHUS

OO6m1as xapakTepruCTUKa XUMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX MOJokeHus B [leproanueckoil cucrteme
xumuueckux oanemeHTtoB J[. M. MenneneeBa m crtpoeHust atoMoB. CTpoeHuMe MeTauioB. Merammueckas CBA3b H
MeTa/UIM4YeCcKasi KpUCTaUTMYecKas peleéTka. DJIEKTPOXUMUUYECKUNA psl HANPsKeHUH MeTauioB. U3NUECKUE U XUMMUYECKUE
cBoiicTBa MeTauioB. OOImue crmocoOsl MOaydeHUs: MeTaIoOB. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI
uX OT Koppo3uu. CruiaBsl (CTasb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX NPUMEHEHHE B OBITY U TPOMBI IILIEHHOCTH.

[Ilenounsie MeTaiuibl: noJioxkeHue B [lepuonnueckor cucreme xumudeckux sneMeHToB /. M. Menneneea, ctpoeHue
HUX aTOMOB, HaxoXJieHWe B mpupoje. dusnueckne U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kaimus). OKCHIbl H
TUJIPOKCUIbI HATPUS U Kaiusl. [[puMeHEeHne MEeIOYHBIX METAIIOB U UX COCTUHEHUM.

[[lenmoyHO3EMENBbHBIE METAIIJIBI MATHUM M KaJIbIUW: TIOJIO)KEHUE B [leprnoanyeckoi cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaxOXAeHHUE B npupoje. Ouzndeckrue 1 XMMUYECKUE CBOMCTBA MArHUSI U KaJIbIIUSI.
Baxxneie coequHeHNs Kaablusl (OKCUI, TUIPOKCU]T, COJIH ). KECTKOCTH BOJIBI M CLIOCOOKI €€ YCTpaHECHUSI.

AnroMuHUN: mosiokeHue B Ilepuoauueckor cucteme xumuueckux siemeHToB J[. M. MeHneneeBa, cTpoeHUE atoma,
HaxO0XJIeHUE B npupoae. PU3NUecKrue U XUMMUYSCKUE CBOKMCTBA aatoOMUHUSA. AMMOTEpHBIC CBOHMCTBA OKCHJA U THIPOKCH]IA
AJIFOMUHUSL.

Kenezo: nonoxenue B Ilepmogmueckoit cucreme xumuueckux sieMeHToB JI. M. MenpaeneeBa, CTpoeHHE aTtoma,
HaxoJIeHUE B npupojae. Pu3ndeckue u XMMHUECKHUE CBOMCTBA »kKeme3a. OKCUIbl, THAPOKCHIB U cou kenesa (1) u sxenesa
(1), mx cocraB, CBOWCTBA U TOJTyYEHUE.

Xumuueckuii IKCnepuMeHm:

O3HAaKOMJICHHE C o0pa3llaMu METaUIOB U CIUIABOB, UX (PU3UYECKUMHU CBONCTBAMU, U3yYCHHUE PE3YJIHTATOB KOPPO3UU
METaJIJIOB (BO3MOXHO HCIIOJIb30BAHHE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA KalbIlMid W HATPUS C
BOJIOM (BO3MOHO HCIIOJb30BAaHUE BHUJIEOMATEPUATIOB), UCCIIEI0OBAHUE CBOMCTB MKECTKOW BO/JIbI, MPOIECCa TOPEHHUS JKele3a B
KUCI0poAe (BO3MOXKHO HCIOJIb30BAHUE BHUAEOMATEPHUATOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMH HAa HOHBI:



MarHus, Kajbllys, alloMuHMs, ImHKa, xene3a (ll) u xeneza (l11), memu (Il), HaGmogeHue W omnMCcaHWE MPOIIECCOB
OKpallliBaHMs IJIaMEHU MOHAMHU HATPHS, KaIMs U KaJlblMs (BO3MOXKHO HCIOJB30BAHHE BUIECOMATEPUATIOB), UCCIIEIOBAHUE
aM(OTEpPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS M TUIPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«BaxxHenre MeTaJIbl U UX COCAUHEHUSD).

XHMUA ¥ OKpY:KaoUas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOM JKU3HU 4eloBeKa. be3omacHoe HCIoyib30BaHUE BEHIECTB M XMMHUYECKHX
peakiuuii B ObITy. [lepBast momMoIib Mpu XUMUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarolleld cpeabl (mpenenapHas JOMYyCTUMas KOHIEHTpauus BemiecTs, panee — [1/IK).
Ponb xuMu# B pelIeHnN YKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3ioB MaTepHaioB (CTEKIIO, CIIABBI METAJUIOB, TIOJIMMEPHBIE MaTEPUAIIbI).

Mesxcnpeomemmnbnie ceasu

Peanmzamnus MeXnpeaIMeTHBIX CBsI3€H MPH M3YYCHHH XMMHH B 9 Kjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHME Kak
oO0IUX €CTeCTBCHHO-HAYYHBIX TIOHATHA, TaK W TOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH [IJII OTIACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBbIC TTOHATHUS: HAYYHBIN (DaKkT, THIOTE3a, 3aKOH, TEOPHs, aHAU3, CUHTE3, KIacCU(PUKaIIUS,
NEPUOAUYHOCTb, HAOJIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, W3MEpPEHUE, MOJEIb, SBJICHHUE, NapHUKOBBIN 3(ddexT,
TEXHOJIOTHsI, MAaTEPHAIIBI.

@dwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIHJ, H30TOIBI, PATUOAKTUBHOCTH, MOJEKYIa,
AJIEKTPUYECKUI 3apsf, MPOBOAHUKH, MOJYNPOBOJHUKHU, TUAIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe
COCTOSIHHUE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIUTNYECKAs PEIIETKA, CTUIaBbl, (PHU3NYECKUE BEIMYUHBI, € THHUIIBI
M3MEpEHHS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢ortocunTe3, aAbixaHwe, Ouocdepa, -dKocUCTEMa, MHUHEpaJbHble YIOOpPEHHUS, MHKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTaTEeJIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpabl, TOPHBIE TMOPOJbI, IOJIE3HBIC HWCKOIMAEeMbIe, TOIIMBO, BOJHBIC

pECYpCHI.



IHIVIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSA TPOI'PAMMBI 1TIO XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIINEro 0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOYYCHHs
XMMHAU B €IUHCTBE Y4YCOHOW W BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHHCKUMH
COILMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHITHIMH B OOIIECTBE MPAaBUIAMUA U HOPMaMH MOBEICHUS
U CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIUATTM3AIINN O0YUaIOIIUXCS.

JIMYHOCTHBIC PpE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCSA PYKOBOJCTBOBATHCS CHCTEMOM IMO3UTHBHBIX
IICHHOCTHBIX OPUCHTAIUI U PACIIMPCHUE OIBITA JCSITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY W HAyYHOMY HACJCAWIO, TTOHUMAaHHUS
3HAYEHHS XHMHYCCKOW HAyKH B KM3HH COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIAAETh AOCTOBEPHON HH(pOpMammei o
NEPEJOBBIX JOCTHKEHUSIX M OTKPBITHSIX MUPOBOW M OTCUCCTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOWCTBE MUpa U OOIIIECTBA,;

2) rpaskIaHCKOr0 BOCTIMTAHUSI:

NPEACTABICHHUS O COLMAIBHBIX HOpPMax M MpaBHIaX MEXINYHOCTHBIX OTHOIIECHHH B KOJUIEKTHBE, KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHOMCCIIEN0BATEILCKOM, TBOPUECKOM M APYTHMX BHIAX IEATCIHHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM AEATEILHOCTH IPH BBIMOJHEHHH YI€OHBIX, TO3HABATEIBHBIX 33144, BHIIIOTHEHUH
XMUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aWMOIOHHMMAHHIO M B3aMMOIIOMOIIU B
nporiecce 3TOH y4eOHOM AeITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TMOBEJACHHUE M TOCTYIKA CBOUX TOBAPHILEH C MO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYCCKHE TPEJCTABACHHS O BEIIECTBE U XUMUYECKON PEaKI[K, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH W COCTABIIAIOIIME OCHOBY JJIS TMOHMMAHHUS CYIIHOCTH HAy4YHOH KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3aUMOCBA3SIX YeJI0BEKa C MPUPOIHOMN CPE0i, O POIH XUMHH B MO3HAHUH
ATUX 3aKOHOMEPHOCTEN;



MO3HABATEJbHbIE MOTHBBI, HAPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHUUM MO XUMHUHM, HEOOXOTUMBIEC HJIsi OOBSICHEHHS
HAOJIFOJJTaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATENbHOW, MHPOPMAIMOHHON W YUTATENbCKOM KYJIBTYpPHl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEIbHOW pabOThl ¢ Y4eOHBIMM TEKCTaMM, CIPaBOYHOM JIUTEPATypoOil, IOCTYNHBIMM TEXHUYECKUMU
CpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YUYEHUIO U TTO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTbD U CHOCOOHOCTh K CaMOOOPa30BaHUIO, TPOEKTHOM U
HCCIIEIOBATENLCKOM IeATEIbHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBICHHOCTH U YPOBHS O0yUYEHUS B AalbHEHIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKU Ha 3JI0POBBIA 00pa3 KU3HHU,
OCO3HAaHUE TIOCIEJICTBUH U HENpPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOToJsl, HApKOTUKOB, KYypEeHHS),
HEO0OXOAMMOCTH COOJIIOJIEHUS MPaBUJI OE30MaCHOCTH MPU OOpalIeHUH C XMUMHYECKHMMHU BEUIECTBAMU B OBITY UM pealibHOU
KU3HU;

5) Tpy10BOT0 BOCHIMTAHUS:

MHTEpEC K MPAKTUYECKOMY HM3YyUEHHUIO Ipodeccuil U TpyAa pa3IMyHOrO poja, yBaKEHHE K TPyAy U pe3yibTaTam
TPYIAOBON JEATENILHOCTH, B TOM 4YHCJE Ha OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUN O XUMHUH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEKTOPUHM MPOJOJDKEHUS OO0pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEemHON NpOPeCcCHOHAIBHON NEATEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb a1allTUPOBATHCA B MPO(ecCHOHABHOM cperie;

6) KOJIOrHYeCKOT0 BOCTIHTAHMS:

HKOJIOTMYECKHU 11€1ecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOUYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMAHHE LIEHHOCTH 310POBOT0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHNE K COOCTBEHHOMY (DPU3HUYECKOMY
U IICUXUYECKOMY 3JI0POBBIO, OCO3HAHHUE LIEHHOCTU COOIIOAECHUS IPABHII O€30MIaCHOTO TIOBEIEHUS IIPU paboTe C BEIIECTBAMU,
a TaAKXe B CUTYaLMsIX, YTPOKAIOIIMX 3J0POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, IOJy4yaeMble NPU U3YUYEHUU XUMHHU, JUIS PEIICHUS 3a/1a4, CBA3aHHBIX C OKpYXKaroIien
IPUPOJIHON CpesoH, ISl IOBBIIIEHNS YPOBHS 9KOJIOTMUECKON KYJIBTYpbl, OCO3HAHMsI INI00AJIBHOTO XapaKTepa SKOJIOTHUECKUX
Ipo0JIeEM U MyTEH UX pELIeHUs IOCPEICTBOM METOJOB XUMHUHU, SIKOJIOITMUECKOTO MBILUIEHHS, YMEHUS PYKOBOACTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3yJbTAaTOB BBIACIAIOT 3HAUYMMBIC i1 (HOPMUPOBAHUS MHUPOBO33PEHHUST OOIICHAYUHBIE
HOHATHUSA (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, PaKT, CUCTEMA, NPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIIOJIb3YIOTCS B



€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax M IMO3BOJIIOT HAa OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOPMHUPOBATH
Npe/CTaBICHUE O IIeJIOCTHOM HAy4yHOW KapTUHE MHpa, U YHUBEpCalbHble YydeOHble naelcTBUs (TIO3HABaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJISTUBHBIE), KOTOpPhIE OOECrneyruBalOT (POPMHUPOBAHHME TOTOBHOCTH K CaMOCTOATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUYEOHOU IEeATETbHOCTH.

Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

YMEHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIICHUS TPH OCBOCHUHM 3HAHUH: PAaCKPBIBATH CMBICT XHMHYECKUX
NOHATUH (BBIACNATh MX XapaKTepHbIE MPU3HAKW, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMHU TOHATHUSIMH), HCHOJIB30BATh
MOHATUSL JIJIi OOBSICHEHHS OTACNbHbIX (DAaKTOB M SIBJICHWM, BBHIOMPATh OCHOBAHHMS W KPUTEPUU IS KiaccUPUKAUU
XUMUYECKUX BEIICCTB M XHMHYCCKUX pEaKIHi, YCTaHABIWBATH INMPUIMHHO-CIICICTBEHHBIE CBS3U MEXIAY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTHIECKUE PACCYXKACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, TIO AHAJIOTHH), ACJIaTh BRIBOBI U 3aKITFOUCHMS;

yMEHUE TPUMEHSTh B MPOIECCE MO3HAHUSA MOHATHS (IIPEAMETHBIC M METAlpPeIMETHBIC), CAMBOIMYCCKHE (3HAKOBHIC)
MOJICNIA, HMCMOJIb3yeMble B XHMHUH, NPEOOpa30OBbIBATH IIMPOKO MPUMEHSEMbIE B XHUMHH MOJCIbHBIC TPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ 3JIEMEHTA), XUMudecKkas (GopMmyia U ypaBHEHUE XUMUYECKON PEaKIUU — MPU PEIIeHUU yuyeOHo-
MMO3HABATENIBHBIX 337124, ¢ YIETOM 3TUX MOJCIBHBIX MPECTABICHUHN BBISBIIATh M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKU
MU3y4aeMbIX OOBCKTOB — XMMHUYECKHX BEIIECTB M XUMHUYCCKHUX PEAKINW, BBISBISITH OOMIHME 3aKOHOMEPHOCTH, NMPUYMHHO-
CJICICTBEHHBIC CBSI3U M TIPOTUBOPEUHS B U3yYaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble uccienoBareJbCcKue AeCTBHUA:

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIC BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KAYECTBE OCHOBBI IS
(hopMHUpPOBaHUS TUTIOTE3BI 110 TIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

npHOOpEeTEeHHE OMbITa MO TUIAHUPOBAHUIO, OPraHU3alldd W TPOBEACHUIO YYCHHYECKHX SKCIIEPUMEHTOB, YMEHHE
HaOII0AaTh 3a XOJIOM IPOIIecca, CaMOCTOSITENIbHO TTPOTHO3UPOBATh €T0 Pe3ybTaT, (OPMYyIUPOBaTH 00OOIIEHUS U BBIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEJOBAHUS, COCTABIIATH OTUYET O MpOAeTaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, AHATM3UPOBATh U UHTEPIPETHUPOBATH MH(POPMALMIO PA3IUYHBIX BUIOB M (HOPM IMpEaCTaBICHUS,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COZICpKaHUs, CIIPAaBOYHBIE MOCOOUS,
pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh POTUBOPEUUBYIO M HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE MPUMEHSTh Pa3IUIHBIC METOJIBI U 3aIPOCHI MPHU MOUCKE U 0TOOpe MH(POPMAIIMHA U COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOIUMBIX JUIsl BBITIOJIHEHUS YYeOHBIX M MMO3HABATENIbHBIX 33/1a4 OINpPEAeIEHHOTO THUIa, TPUOOPETeHHE OMbITa B 00JIacTU



UCIIONIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJEHHE KYJbTYpOH aKTUBHOTO MCIOJIb30BaHUS
pa3IMyYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (QOpMY TMpeAcCTaBICHUS HHPOPMAIUH H
WUTIOCTPUPOBATh pElIaeMble 3a7aud  HECIOXKHBIMH CXEMaMH, JuarpaMMaMu, JIpyruMu ¢opMamMu Tpaduku U HX
KOMOHMHAIIUSIMU,

YMEHHUE MCMOJIb30BaTh U aHAIM3UPOBATh B IMpollecce Y4eOHON M MCCIEAO0BATENHLCKONW ACATENBHOCTH MHGOPMAIINIO O
BIIMSTHUY TPOMBIIINIEHHOCTH, CETBCKOT0 X03MCTBA U TPAHCIIOPTa HA COCTOSIHUE OKPY’KaIOIIEH MPUPOTHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbIE JelCTBUS:

YMEHUS 3a]1aBaTh BOMPOCHI (B X0J/€ auajora u (W) AUCKYCCHH) IO CYIIECTBY 00CykaaemMoil TeMbl, (OpMyIUpPOBATH
CBOM IPEJIOKEHUSI OTHOCUTEIILHO BBINIOJHEHUS MPEVI0KEHHOM 3a/1a4u;

YMEHHsI TPEACTABIATh MOTyYEHHBIE PE3yJIbTaThl MO3HABATENBLHOW JEATENILHOCTH B YCTHBIX W MUCHMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAUI0 PEe3yJIbTAaTOB BBINOJHEHHUS XHMHYECKOTO JKCIepuMeHTa (J1adopaTopHOro OImbITa, J1abopaTopHOM
paboTHI IO UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHMsSI y4e€OHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABaTEIbHOM M HCCIENOBATEIbCKON
JESITeIbHOCTU TNpU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa OOUIMX HMHTEPECOB U COIJIACOBAHUS MO3UIIMI
(o6cyxnenns, 0OMEH MHEHHUSMHU, «MO3TOBBIE MITYPMbI», KOOPJMHAIIMS COBMECTHBIX JACHCTBHIA, OMpeIeJICHHEe KPUTEPUEB TI0
OLICHKE KauyeCTBa BBIITOJIHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIe YHUBepCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsATh LENH JAEATEIbHOCTH, IUIAHWPOBATh, OCYLIECTBIATH, KOHTPOJIUPOBATH U MpPH
HEO0OXOJMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIHLHOCTH, BHIOMpPATh Hambosee d(PeKTUBHBIC CIIOCOOBI pelIeHUsT YUYCOHBIX U
MO3HABATENBHBIX 3a]a4, CaMOCTOATEIHHO COCTaBISITh WM KOPPEKTUPOBATH MPEAJOKEHHBIM aJrOpUTM ICHCTBHI MPH
BBITIOJTHEHUH 3aJIlaHUI ¢ yU4ETOM IMOJIyYCHUS HOBBIX 3HAHHWHA 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMSIX, OIEHUBATH
COOTBETCTBHE IOJYUYEHHOrO pe3yjbTaTa 3asBICHHOW 1€, yMEHHE HCIOIb30BaTh U AaHAJIW3UPOBATh KOHTEKCTHI,
npejyiaraéMble B yCIIOBUU 3aJaHUMA.

MNPEIMETHBIE PE3YJIBTATbBI

B coctaBe mnpenMETHBIX pE3yJNbTATOB II0 OCBOEHUIO 0053aTE€IBHOTO COJEP)KAaHUS, YCTAHOBIEHHOTO JaHHOU
benepanpHON pabodeld MPOrpaMMOM, BBIICISIOT: OCBOSHHBIC OOYYArOIIMMHCS HAydHbBIE 3HAHUS, YMEHHUS W CIOCOOBI
AercTBUi, criennduyeckue s NpeaMEeTHON 00JacTh «XUMHUs», BUABI JEATEIIbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €T0
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUAX.



K xoniy oOyudenus B 8 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y
00y4JaroIMXcs YMEHUM:

PacCKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX TOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJAHOPOHAS ), BAICHTHOCTh, OTHOCUTEIbHAS! aTOMHAsl U MOJIEKYJISIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSApHAas macca, MaccoBas JO0JII XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHH,
MOJIApHBIA 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, dJICKTPOOTPUIIATEILHOCTD, CTENICHb OKUCICHHS, XUMUUECKast
peakiusi, KiaccupUKaIMs peakluuid: peakluyd COCTUHEHHs, PEaKIUU Pa3lIoKEHHUs, PEaKIMH 3aMEeIleHUs, peaKluu
oOMeHa, 3K30- U SHJOTEPMHUECKHUE peaKkluu, TeIIoBor 3 (EKT peakuuu, SApo aToMa, JIEKTPOHHBIN ClIoil aToMma,
aTOMHasi opOUTajb, palyc aTOMa, XUMUYECKas CBs3b, MOJSPHAs M HEMOJIIpHasi KOBAJCHTHAsI CBS3b, HOHHAS CBS3b,
MOH, KATUOH, aHWOH, paCTBOP, MACCOBAsl JI0JIsI BElIECTBA (MMPOLIEHTHAs! KOHIIEHTPALIMsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHITh 3TH NOHITHUS IPU ONMCAHUH BEIIECTB
U UX IPEBPALICHU;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBICHUS (POPMYIT BELLIECTB M YPABHEHUM XUMUUECKUX PEAKIIMIA;
OTpEAENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTENEHb OKUCJIEHUS HIIEMEHTOB B
OMHApHBIX COEIMHEHUAX, MPUHAJICKHOCTh BEUIECTB K OMNPEAeIEHHOMY Klaccy COeAMHEHUH mo ¢opmysam, BUJ
XUMHUYECKOU CBSI3M (KOBAJIEHTHAS U MOHHAs) B HEOPTAHUYECKUX COCAMHEHUSX;

packpbiBaTh cMmbIca Ilepuomnueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECCKOU
3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT MX MOJOKeHUs B Ileproauueckoil cucreme, 3aKOHOB COXpaHEHUS
MAaccChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATh M XapaKTepU30BaTh TabInuHyto popmy lleproauyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3iinyaTh
MOHATHUSL «raBHas noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpynna)», manbie u Oonbllive NEPUOJIbI,
COOTHOCUTH 0003HAUEHHUs, KOTOpbIe uMeroTcs B Tabmuie «llepuoanueckas cuctema xumudeckux snemeHTon [I. U.
MeHpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sSApa,
o011ee YMCIIO 3JIEKTPOHOB U PACIPEAEIICHUE UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTAHUYECKUE BEIIECTBA, XUMUUECKHUE PEaKUu (110 YUCITy U COCTaBy
YUYaCTBYIOIIUX B PEaKLUU BEILIECTB, MO TEIIOBOMY 3D dekTy);

XapaKTepU30BaTh (OMHUCHIBATh) OOIINE XMMHUECKHE CBOICTBA BEUIECTB PA3IMUYHbBIX KJIACCOB, MOATBEPXKAast ONMCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAa4ECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTECKAHUS
XUMUYCCKUX MPEBPAICHUHN B PA3JIMIHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTA
1o ¢opMysie COeTUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYICCKOU
peaxImy;

MIPUMEHSATH OCHOBHBIC OTIEPAIMA MBICIHTEILHON MESITEIRHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000OIICHHE,
CHUCTEMATHU3AINIO, KJIACCU(DUKAITNIO, BBISIBIICHNE TPUIMHHO-CIICACTBEHHBIX CBSA3CH — JIsl M3YYCHHS CBOMCTB BEIIECTB
¥ XAMHUYECKUX PEaKIui, €CTECTBEHHO-HAYYHBIE METOJbI MMO3HAHUSI — HaOJIOJCHHE, W3MEpPEHUE, MOCIMPOBaHNUE,
AKCIIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

CJIeIOBaTh IMpaBUjIaM TOJb30BAaHUS XMMHYECKOW MOCYA0N W JT1ab0opaTOpHBIM OOOpYIOBAaHHWEM, a TaKKe IMpaBUIaM
oOparieHus ¢ BEMECTBAMUA B COOTBETCTBUU C MHCTPYKITUSMH TI0 BBITIOJIHCHUIO JTaOOPATOPHBIX XUMHUECKUX OITHITOB
M0 TOJIYYEHUIO U COOMpaHWIO ra3000pa3HbIX BENIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJIECHUIO PACTBOPOB C
onpeenEHHON MacCOBOM Jl0Jiel pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MTPOBOJIUTH XUMUUECKHE IKCIIEPUMEHTHI
10 PacIliO3HaBaHUIO PACTBOPOB MIEIOYEH M KUCTIOT C MOMOIIBIO HHAUKATOPOB (JakMyc, heHoN(TalIenH, METUIOPaHK

U JApyTHE).

K xoH1y oOydenus B 9 kiacce npeIMETHbBIE PE3YJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y
0oOy4Jaronmxcs YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHITUNA: XUMUYECKUM JJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH,
IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMAYECKasl
peakius, XUMHYECKasl CBS3b, TEIJIOBOM A(PhEKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, IJIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, DJEKTPOIUTHUYECKAs JUCCOLMAIMs, pPEaklMy HMOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecue, OoOpaTUMbIe U HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKHCIIHUTEb,
BOCCTAHOBUTEJb, OKUCJICHUE U BOCCTAHOBJICHHE, AJUIOTPONUS, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAS,
MOHHAs, METaJUIMYecKasi), KpHUCTAJUIMYecKas pemeETKa, KOppPO3Us METaUIOB, CIUIABbI, CKOPOCTb XWMHUYECKOU
peakuuu, mpeaenbHo nonyctuMas konuentpauus 111K BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHITUN U TPUMEHSTH 3TU MOHATHUS TTPU ONMMCAHUM BEIIECTB
Y UX MPEBPALICHHUM;

MCITOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPABHEHUH XUMUYECKUX PEAKIIHIA;



ONpENENATh BaJEHTHOCTh U CTENEHb OKUCICHHUS XMMHUYECKHX 3JIEMEHTOB B COCJAMHEHHUAX Pa3JIMYHOIO COCTaBa,
MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH 1o QopMysiaM, BHUJ XUMHUYECKOH CBS3H
(KoBaJieHTHAasi, MOHHAs, METAJUIMYECKAsi) B HEOPTaHUYECKUX COCIUHEHUSIX, 3apsA]l HOHA M0 XMUMHUYECKo dopmyire,
XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COCIMHEHUN, TUM KPUCTATUIMYECKOU PEeIETKH KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMbich [lepuonuueckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh €r0 MOHUMAHKUE: ONMUCHIBATh U
XapakTepu3oBaTh TabmuuHyro ¢opmy [lepmomnueckoid CHCTEMBl XMUMHYECKHX JJIEMEHTOB: Pa3IM4YaTh IOHATHS
«riaBHas noarpynmna (A-rpymma)» u «mnobouynas noarpynna (b-rpynma)», Mansie U 0oJibliive MEPUObl, COOTHOCUTH
0003HauYeHUsA, KOTOPbIE UMEIOTCSA B MEPUOJINYECKON TaOIHIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sipa, 00IIee YUCIO AJIEKTPOHOB M PacCHpeAesieHUE UX MO AJIEKTPOHHBIM
CJ10sIM), OOBSICHAITH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN B Mpejienax MajlbixX
MEPUOOB U TJIABHBIX MOATPYIII ¢ YIYETOM CTPOSHUS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA, XUMUUECKHUE PEeaKIuu (TI0 YUCITY U COCTaBY
YyYaCTBYIOIIUX B PEAKIMU BEUIECTB, MO TETUIOBOMY 3(D(EKTy, MO U3MEHEHHUIO CTEMEHEH OKUCICHHS XMMHYECKUX
3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIMIME U CreupUUECKue XHMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIECTB,
MOATBEPAKAAasi ONMUCAHHE MpPUMEPAMU MOJEKYISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX XUMHYECKUX
peaKkiui;

COCTaBJIATh YPABHEHHUS SJEKTPOIUTUYECKOW AUCCOIMALMUA KHCIIOT, IIEJIOYEH U COJICH, MOJHBIE U COKpAIICHHBIE
ypaBHEHHSI peakIiMii MOHHOTO OOMEHA, YpaBHEHHUS pEaKlMi, MOATBEPKIAIOIINX CYIIECTBOBAaHHUE T€HETHYECKON
CBSI3U MEXK]1y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOIO
OajlaHca ATUX PEaKIIHiA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX
PEBpPAILCHUN B PA3IUYHBIX YCIOBUSX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIF0 XMMUYECKOTO DJIEMEHTA
o opmyJsie COeMHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN
peakuu;



coOMI0IaTh TIpaBWjIa TOJB30BAHUS XMMHUYECKOW IMOCYIOH W J1abOpaTopHBIM OOOpYyIOBaHWEM, a TaKKe IpaBuia
oOpallleHHsI ¢ BEIlleCTBaMU B COOTBETCTBUM C MHCTPYKIUSIMU MO BBITOJTHEHUIO JTA0OOPATOPHBIX XUMUYECKUX OMBITOB
0 MOJYYEHHUIO0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTIECKUCIIOTO Ta3a);

IPOBOJUTH PEAKIUU, MOATBEPXKIAIOIINE KAUYEeCTBEHHBIM COCTAB PAa3jIMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM
nyTéM XJIOpHUA-, OpOMUI-, UOAKI-, KapOoHaT-, pocdaT-, CUIMKAT-, CyIb(daT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIC OTICPAIMA MBICTUTEIBHONU JCATEIHPHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000OIICHHE,
CUCTEMATHU3AIIMIO, BBISIBIICHUE NMPUYMHHO-CIIEICTBEHHBIX CBS3€H — JUIsl U3YYEHHUS] CBOMCTB BEIIECTB U XUMHUUYECKHUX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJ/bl MO3HAHUA — HAOIIOJICHUE, U3MEpPEHUE, MOJEITUPOBAHHUE, IKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kouau4vecTBo 4acos
Ne HaumenoBaHue pa3iesioB u dieKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusl — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmmorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTtBa 1 xuMuueckue 15 1 bu6mmoteka [IOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnnorexka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

HWroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6nuoreka [JOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 3 1 1 Bbu6mmoteka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bubnmoreka IIOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomasi cpeaa
4.1 BertecTBa 1 Matepualisl B )KU3HA YeJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

MHMHUCTEPCTBO NPOCBEIEHUSI POCCUHUCKOM ®EJIEPAIIUU
MuHucTepcTBO 00pasoBaHus U Hayku TaM00BCKoOi 001acTH

AaMunncTpanusa KupcaHoBCcKoro MyHUIIMNAJIbHOT0 OKPyra

MKOY «COILI Ne7» n. IlosaeBoii

PaccmoTpeno Ha 3acenanuu YTBepxaaro:

METOJIMYECKOT0 COBETA U JIMpEeKTOp IIKOJIBI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[TpoTtokon Ne 1 ot 30.08.2024 . [Tpuka3z Ne 66 ot 30.08.2024 r.
[IMO ®enoposa JI. H.

ITOYPOYHOE INVNIAHUPOBAHMUE
(ID 6052359)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

IUTsl 00yJaromuxcs 8 kiacca

KosnyecTBO YacoB Ha roj:
Bcero — 68 u.

B HEJIENIO — 2 .
KonTponbHbix padoT - 4
[IpakTuyeckux - 6



IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 02.09 bu6mmoreka [JOK
yentoBeka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c
bubmunorexa [JOK
2 [Tonsatue o MeToHax MO3HAHUSA B XUMUU 1 05.09 httos://m.edsoo.ru/ffod227e
ITpakTryeckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI bubnunoreka [JOK
3 1 1 09.09
oOpariieHus ¢ 1a60pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0OBaHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 12.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecell (Ha mpumepe 1 1 16.09 bubmmorexa LHOK
. PUMED ' https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMEL H MOJICKYJIbI L 19.09 https://m.edsoo.ru/ff0d2a6c
XHWMHYECKHUE DJIEMEHTBI. 3HAKU bubnmoreka [JOK
7 1 23.09
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTeie 1 CIIOKHBIE BEIIECTBA 1 26.09 httos://m.edsoo.ru/fod2a6e
bu6mmoreka [IOK
9 A - 1 30.09
TOMHO-MOJIEKYJIIPHOE YICHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCTB 03.10 https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmunorexa [JOK
11 07.10
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10715 XHMAYECKOTO 10.10 bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUNU ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 14.10 bu6mmoreka [IOK
Monspnas Macca ' https://m.edsoo.ru/ff0d5230
14 dOuU3nIeCKre U XUMUYECKUE SIBIICHUS. 17.10 bubmuoreka [JOK
XUMHAY€ECKast peaKIus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs NIPOTEKaHUS bubnunoreka [JOK
15 . 21.10
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. 24.10 bubnuotexa [JOK
XUMHUYECKUE YPABHEHUS ' https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX 07.11 bubmorexa HOK
. . P ' https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IG)?HI/HIH a3JI0KCHHUS e 11.11 bubmorexa LHOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 14.11 bubmorexa HOK
H AT, Hvl ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 18.11 bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM ' https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech rasos. Cocras 2111 bubmmorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuiecTBo. O30H

dusndyeckre ¥ XMMHUUECKHE CBOMCTBA

bu6mmoreka [JOK
22 KHUCIOpoAaa (peaKkIui OKUCIICHHS, 25.11 httos://m.edsoo.ru/fOd4614
ropenue). [lorsartue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 28.11 bubmorexa HOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 02.12
TEPMOXHUMHUYECKOM YPaBHEHHH, SK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 05.12 bubmorexa HOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia 09.12 bubmmorexa [JOK
yi . p poa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 1212 bub6nuoreka [IOK
BeecTBo. Haxoxaenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
28 16.12
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsiTHE O KUCIIOTAX U COMSIX 19.12 httns:/m.edsoo.ru/f0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B 9312 bubmuorexa [JOK
JTabopaTopuu ' https://m.edsoo.ru/ff0d4ddo0
[IpakTrueckas padota Ne 4 o Teme Bu6 OK
31 «ITonydenne u cobupanue BOI0OpoOa, 26.12 nosmotexa L

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 09.01
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 10 €ro U3BeCTHOM 13.01 bubmotexa [JOK
. ) Y ' https://m.edso0.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIIMM Ha OCHOBE 3aKOHa 16.01 bubmorexa LOK
M B peart . ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ia30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA 20.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 93.01 bubnuotexa [JOK
HHIIKATOPaX ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwileHHEIC
37 u HIGL:HaCI)IpeHHI)Iz aCTBOPBI Muallcc013a${ 27.01 bubmorexa LOK
. P PPl ' https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
«[IpurorosiieHne pacTBOpoB ¢ bubnuoreka LIOK
38 . . . . 30.01
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KontponbHast pabora Ne2 o reme 03.02 bubnnorexka [HJOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
OKcHIbl: COCTaB, KJIacCU(UKAIU, bu6mmoreka [IOK
40 06.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX 10.02 bubmmorexa [TOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 13.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA 17.02 bubmuorexa [IOK
OCHOBAHHMU ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK

44 20.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 24,02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,

46 cnocof(SLII) HIE)J'I )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG 27.02 bubmorexa HOK

y YA ’ ' https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexka [JOK

47 03.03
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK

48 . 06.03
HEOPraHWYECKUX COEANHEHUI https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

4 i 10.

9 O000111eHNE U CHCTEMATH3AIINS 3HAHUI 0.03 httos://m.edsoo.ru/00adach?
KontponbHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 13.03 bubmorexa LOK
o P ' https://m.edsoo.ru/00ad9ela
COEIMHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHUMHYECKHX 31eMeHTOB. [loHsaTHE O 17.03 bubmorexa HOK
' ' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMAYECKUX 20.03 bubmorexa [JOK
pHOZA ' https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [lepuozpl, TpyMIIbI, MOATPYIIIHI 31.03 bubmmorexa [OK

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54 03.04
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YeK
. bu6mmoreka [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit 07.04
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA MO €0 MOJIOKEHUIO B bubmunorexa [JOK
56 . 10.04
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa st
57 pa3BUTUA HAyKU U npakTuku. /. W. 14.04 bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u ' https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
pooTpul bu6mmoreka [IOK
58 XUMHUYECKHUX DJIEMEHTOB/ 17.04
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepounasi pabota
bu6mmoreka [IOK
59 HNonnas xumMuueckas CBsi3b 21.04 https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XMMHUYECKast 24.04 bubnnorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HENOsIpHAs XUMHUYECKas bubnmoreka [JOK
61 28.04
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
2 :
6 Creneik okncneHHA 05.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 12.05 bubnmoreka [JOK
peaxIun ' https://m.eds00.ru/00adb076
64 OKucauTeNny U BOCCTAHOBUTEIIH 15.05 bubmoreia HOK

https://m.edso0.ru/00adb076
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65 KontponsHast padora Ne4 o reme 1 19.05 bubmuorexa [IOK
«CtpoeHue atoma. XUMHUUYECKas CBA3b) ' https://m.edsoo.ru/00adb486
PezepBHblit ypok. O6001eHNE 1 bubnuoreka [IOK

66 . 1 22.05
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHelil ypok. O60011eH1Ee 1 bubnmoreka [JOK

67 . 1 26.05
cucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O6o0mIeHNE T 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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MHMHUCTEPCTBO NPOCBEIEHUSI POCCUHUCKOM ®EJIEPAIIUU
MuHucTepcTBO 00pa3oBaHus U Hayku Tam0oBcKoil 001acTH

AaMunncTpanusa KupcaHoBCcKoro MyHUIIMNAJIbHOT0 OKPyra

MKOY «COILI Ne7» n. IlosaeBoii

PaccmoTpeno Ha 3acenanuu YTBepxaaro:

METOJIMYECKOT0 COBETA U JIMpEeKTOp IIKOJIBI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[TpoTtokon Ne 1 ot 30.08.2024 . [Tpuka3z Ne 66 ot 30.08.2024 r.
[IMO ®enoposa JI. H.

INIOYPOYHOE IVNIAHUPOBAHMUE
(ID 6052359)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

s obydaromuxcs 9 kimacca

KosuyecrBo yacos na rox:
Bcero — 68 u.

B HEJEIIO — 2 4.
KonTtponbsHbix pador - 4
[TpakTnueckux - 7



IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgponbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypcsl

[Tepuoanyueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 05.09 bubnuoreka [IOK
XMMHYECKHX 3j1eMeHTOB 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 06.09 bubmmorexa [JOK

i ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccugukarus 1 HoMeHKIaTypa bubnnorexa [JOK

3 1 12.09
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOM CBSI3U U TUIIBI 1 13.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[loBTOpEHNUE U yriIyONeHNE 3HAHUI 1 1 19.09
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca

6 Knaccudukanus xumudaeckux 1 20.09 bubnnorexa [JOK
peakLyii 10 pa3IuyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 26.09 bubmmorexa LIOK
p ] ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIHSIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH. bubnmoreka [JOK

8 1 27.09
DakTOpbl, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMUYECKOU PEAKLIUU U ITOJIOKEHUE
XUMHYECKOTIO PABHOBECUS

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

A

| peakuuu 03.10 https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 ncconuanuy. CUIbHEIE U c1a0ble 04.10 bubmorexa [IOK
a 1A ' https://m.eds00.ru/00adcd68
3IEKTPOJIUTHI

N bubmuorexa [JOK

11 Horttble ypaBHeHIS peakiuii 10.10 https://m.edsoo.ru/00add448
XuUMHYECKHEe CBOMCTBA KUCIIOT U

12 OCHOBAHHI1 B CBETE MPEACTABICHUI 11.10 bubmmorexa [TOK

pvﬂ ' https://m.edso00.ru/00add5d8
00 3JIEKTPOIUTHYECKON JUCCOUAIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
b HOIMoTEKA

13 npeAcTaBneHii 00 . 17.10 https://m.edsoo.ru/00add8b2

ANEKTPONTUTUYECKON TUCCOITUAITUT
. bubnuotexa [JOK

14 Howsirue o rupposse conei 18.10 https://m.edsoo.ru/00add9d4
KonTponbnas padota Ne2 o reme

15 «IIIEKTPOIUTHYECKAS TUCCOLMALHAS 24.10 bubmmorexa LIOK

P ' ' https://m.edsoo.ru/00addd12
XUMHUYECKUE PEAKIIUH B PACTBOPAX)
[TpakTrueckas padota Ne 1.

16 «Pemenne >KcrepuMeHTaIbHBIX 25 10 bubnnorexa [JOK
3agauy. O0o0mEeHne u ' https://m.edsoo.ru/00addbfa
cUCTeMaTH3allus 3HaHUH
O01asa xapakTepucTUKa FaJIOT€HOB.

17 XI/II:/III/I‘—IeCKI:/Ie CBEﬁCTBa Ha IpuMepe 07.11 bubmnorexa [IOK

pHuMep ' https://m.edsoo.ru/00addfe2
xJopa

18 Xnoposogopona. CossHas KMCIIOTa, 08.11 bubnuorexa [IOK
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XUMUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpaxTuyeckas padora Ne 2 o teme

bu6mmoreka [JOK

19 11 i 14.11
« OﬂyquH? COHfIHOH KCHCITOTEL, https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTBY
Brrancnenus mo ypaBHEHUSIM
20 XUMHUYECKHUX PEaKIIHii, €CIU OIUH U3 15.11 bubmmorexa [JOK
PearIui, A ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
21 OO01mas xapakTepuCTHKa SJIEMEHTOB 2111 bubnuorexa [JOK
VI A-rpymrst ' https://m.edsoo.ru/00ade64a
ATOTpOnHBIC MOTU(DUKAIIMH CEPHI.
99 Haxoxnenue cepbl U €€ COeTMHEHUI 2211 bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopon, cTpoeHue, Gu3ndeckue bubnnoreka [JOK
23 . 28.11
Y XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
24 ¢du3nueckre U XMMUYECKHE CBOWCTBA 29.11 Bubmmorexa LIOK
’ ' https://m.edsoo.ru/00adea28
IIPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE TIPOMBIIIIEHHOTO CI0c06a
o5 MIOJIyYEHUS CEPHOM KUCIIOTHI. 05.12 bubnuoreka [IOK
XHUMHYECKOE 3arpsi3HEHHE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
26 Beruucnenue MaccoBoil 01U BBIXOJ1a 06.12 bubmuorexa [JOK
MPOAYKTa PeaKIuu ' https://m.edso0o.ru/00adec8a
27 OO0m1as xapakTeprucTUKa 3JIEMEHTOB V 12.12 bubmuoreka [JOK
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A-rpynnsbl. A30T, paclipoCTpaHEHUE B
npupoe, Gu3n4eckue 1 XuUMHUYECKUe
CBOMCTBa

https://m.edsoo.ru/00adeeab

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK
2 i 13.12
8 XUMHUYECKHE CBOMCTBA, MOJIyYeHUE U 3 httos://m.edsoo.ru/00adf004
PUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
29 «[Tomyuenne ammmaka, U3ydeHHe €ro 19.12 bubmmorexa [TOK
. i Sk ' https://m.eds00.ru/00adf180
CBOWCTB
30 A3oTHas KuC0Ta, e€ pusnueckue u 20.12 bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPAIbHBIX Eu6 1IOK
3 nOIMoTEeKAa
31 yRoOpenuii. Xumureckoe . 26.12 https://m.edsoo.ru/00adf518
3arps3HEeHUe OKpYXKarolei cpeibl
COEMHEHUSIMH a30Ta
®ochop. Okeun dpocdopa (V) u
32 (I)OC(%)O pHasl ann((l))m q)(plfm(qez:xue u 27.12 bubamorexa [OK
P . ' https://m.edso00.ru/00adf68a
XMMHUYECKHE CBOWCTBA, OTyYeHHE
Ucnonb3oBanue pocdaTtos B
33 KayecTBE MUHEPAJIbHBIX y100pEeHUI. 10.01 bubmuorexa [JOK
3arpsisHeHHE PUPOIHOM CPEIbI ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B
34 pH 2 z gmnrt)lecxie U XUMHAYECKUE 11.01 bubmmorexa [JOK
p P e ' https://m.edsoo.ru/00adfd9c
CBOICTBA
35 Oxcuzpl yraeposa, ux Gpusndeckue u 17.01 bubmuoreka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJoru4YecKue mpoodIeMsl,
CBsi3aHHBIE C OKcHIOM yrieposa (1V)

bubmuoreka [JOK
36 v & 18.01
HOBHAT KHCHOTa 1t €e COolH https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK
37 23.01
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIC TOHATHS 00
38 OpPTaHMYECKUX BEIIECTBAX KaK O 24.01 bubmorexa HOK
P N ' https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo1a
bubmuorexa [JOK
39 Kpe i ¥ er0 COeIUHE 30.01
PEMEHIH # er AHHCHITE https://m.edso00.ru/00ae080a
[IpakTuueckast padora Ne 5. Perrenune
40 SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME 3101 bubnnoreka [JOK
«BaxHee HEMeTauIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme
41 «Bakueime HeMeTalIbl U UX 06.02 bubmmorexa [JOK
' https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
JJIEMEHTOB — METAaJUIOB.
Metannuueckas CBsI3b U bubmuoreka [JOK
42 07.02
METaJUTNYeCKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIJIOB. Eu6 OK
43 DNEKTPOXUMHUYECKUH Psift 13.02 mommorexa L

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHst
MmeTtaiuioB. CruiaBel. Beaucienus no

44 YpaBHEHUSM XUMHUYECKHUX PEAKITUH, 14.02 ngj;ﬁf;i?ﬁ}é 0261156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMeECH
bubmmoreka [JOK
45 [TonsiTHE O KOPPO3UU METAIIIOB 20.02 https://m.e dsocI)_Fru 10021278
bubmuorexa [JOK
40 [enorrste meTatet 2102 https://m.edsocI)J.:ru/Oan14b2
47 OKcuabl ¥ TUAPOKCUJIBI HATPUS U 27,07 bubnuoteka [JOK
KaJnusg https://m.edsoo.ru/00ae14b2
48 [Ilen04YHO3EMENBHBIE METAILIBI — 28.02 bubmmoreka [IOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
49 Baxneime coeIMHEHUS KaTbIIUs 06.03 ]f?tI:SSJ:I/I//I&f;?)ESIISanlSeS
50 O0o00mIeHNEe U CHCTEMAaTH3aIIHs 07.03 bubmuoreka [JOK
3HAHUM https://m.edsoo.ru/00adf306
51 JKEcTkOCTh BOABI U CIIOCOOKI €€ 13.03 bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
52 "XEcTKOCTL BOABI U METOEI €€ 14.03 bubmmorexa LIOK
, https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>3 AmoMHHHT 20.03 https://m.edsogru/Oanch
54 AMpoTepHbIe CBOMCTBA OKCHIA U 21.03 bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
55 Kenezo 03.04 bubmorexa [TOK

https://m.edsoo.ru/00aeld86
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56 OKcuibl, THAPOKCUIBI U COJIM JKEJe3a 04.04 bubmmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
O06o001IeHre U CUCTEMAaTH3 AL bubmunorexa [JOK
57 y 10.04
3HaHUHI https://m.edso00.ru/00adf306
[Ipaktuueckas padora Ne 7. Pemenne
58 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 11.04 bubnunoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
59 peareHToB J1aH B U30BITKE UITN 17.04 bubnunoreka [JOK
COZEPKUT IIpUMeECH. Brrunciienus https://m.eds00.ru/00ae1750
MacCOBOM JIOJIM BbIXO/a MPOAYKTa
peakiuu
Konrtponsnas padora Ne4 o teme
60 «Baxueimme MeTauibl 1 UX 18.04 bubmotexa [JOK
https://m.edsoo.ru/00adf306
COETMHEHUS»
61 BemecrBa u maTepuansl B 24.04 bu6mmoreka [IOK
IOBCETHEBHOM KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
62 XHMHYECKOE 3arpsi3HeHUe 25 04 bubnuoreka LIOK
OKpYKaroIlei cpebl https://m.edso00.ru/00ae4270
63 Ponp xumuu B penieHnu 1505 bubnuoreka [IOK
AKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
64 PesepBublit ypok. O6o0mIeHNE U 16.05 bubnuoreka [IOK
cucreMaru3anus 3HaHUM https://m.edso0o.ru/00ae0dOa
65 PesepBHblit ypok. O60011eHNE 1 22.05 bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00adb33c
66 PesepBHeiit ypok. O600IICHHE U 23.05 bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00ad9ch2

67 PesepBHbIil ypok. O0001ICHHE 1

68 cucTeMaru3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe oomectBo «M3narenscTBo«lIpocBemenuey;
Xumus. 9 kinacce/I"abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AkumnonepHoe o6mectBo «M3narenberBo«lIpocBenienue;

METOAUYECKHUE MATEPUAJIbBI 1JIS1 YHUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuensia, U. I'. Octpoymos, C. A. Cnagkos).
2. Meroauueckoe nocodue. 8 kinacc (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, U. B. Axcénosa).
3. [Iporpamma kypca xumun st 8—9 kinaccoB oOmieo0pazoBarenbHbIX yupexaenuid (aBtopsl O. C. 'abpuensn, C. A. Cnaakos).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

1.Poccuiickas snexTpoHHas mkona. https://resh.edu.ru/

2. «Cupuyc. Onmaitay . https://edu.sirius.online

3. Tabnuua «Ilepuoguueckas cucreMa XUMUUYECKHX 3JIEMEHTOB »

4. Tabnuma «PacTBOpUMOCTB COJIEH, KUCJIOT U OCHOBAHHU B BOJIE»

5. Tabnuua «31eKTPOXUMHUYECKUI P HAPSHKECHUH METasIOBY

6. OcHoBBI XMMHUeCKUX 3HaHUH. [IpaBuia nmpoBeneHus 1abopaTOPHBIX padboT



OBOPYJIOBAHUE /U151 TPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT, JEMOHCTPALIUI
NHTepakTuBHAs J0CKa

MynbTUMEAUHHBIN TPOEKTOP

Becnbl 1abopaTopHbIe 3JIEKTPOHHBIE

KomrmuiekT anekTpocHaOKeHHs

Cron-nogbeMHHK T1a00paTOPHBIi

[IITaTuB yHHBEpCANBHBIN

MOJIEJIY, KOJUIEKI1I

HabGop mozeneit aTOMOB A1 COCTaBIEHUS MOJIENIe MOJIEKYIT [0 OPTaHUYECKOW U HEOPraHNYECKOH XUMUU
HabGop mMoperneii KpuCTaIUTMYECKHUX penieTok (anmMas, rpadur, xkene3o, KaMeHHAsI COJIb, JIe]l, MarHUW, MeJlb, YIJICKUCIIBIA ra3, Hox)
Komnexmus «BookHa

Komnmexmus «MeTammbl»

Konnexkuust «HepTh 1 IpOayKTHI €€ epepadoTKm»

Komnexmus «TormmmBoy

Konnexkuust «4yryH u craiab»

Komnexmus «lImactMmaccei»

Konnexkuus «lkana TBepaocTu»

Komnexkmust « ATIOMUHUN

Komnnexuust «KaMeHHBIH yroiib U IPOAYKTHI €T0 MepepadOTKI»

Konnexnus «CTekio U U3elIns U3 CTEKIay

Komnnekuust «MuHepansl 1 ropHble MOpoAbD» (48 BUIOB)






