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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUU —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHi, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUHA U X TPUMEHEHUH B YI€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEMaTHYEeCKOEe MpUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPYXAaIOIEr0o MHUpa, MCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

OO6m1ee YnCiIo 4yacoB, OTBEIEHHBIX ISl M3yYeHUs B 8 kiacce — 68 gacoB (2
yaca B HEJIEJIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XuMuu B )KA3HU Yel0BeKa. XMMHUsI B cCUCTEME HayK. Tena u BemecTBa. Ou3nyeckue cBOWCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [loHsTHE 0 MeTOAaX MO3HAHMS B XUMHH. UHCThIE BemecTBa U cMecH. CiocoObl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE IeMEHTBI. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHass aroMmHass Macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas JO0JII XMMHYECKOTO DJIEMEHTA B
COCIMHEHUMU.

KosmuecTBo BemectBa. Mosib. MonsipHass macca. B3auMOCBS3b KOJIMUECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IUHHI
BellecTBa. Pacuétel mo opmysiaMm XUMHUYECKUX COSTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBJICHHS. XUMHUYECKasi peakiusi U €€ MpU3HaKU. 3aKOH COXPaHEHUs MAacChl BEILECTB.
Xumuueckue ypaBHeHnus. Kimaccuukanuss XuMU4eCcKUX peakuuid (COeIMHEHUs, pa3IoKEeHUs, 3aMelIeHUs, 0OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00opaToOpuu U mpruéMamu 00palieHus ¢ J1abopaTopHbIM
0o0OpyJOBaHUEM, HM3y4Y€HHE M OnucaHue (U3MYECKUX CBOWCTB OOpa3LOB HEOPraHMYECKUX BEUIECTB, HAOIIOJIEHUE
¢bu3nueckux (IaBieHUe BOCKa, TASHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE W KOHJIEHCALIUs BOJbI) U XUMUYECKHUX
(ropeHue cBeuYd, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KHCIIOTOH) sBJICHUM, HAOIIOACHUE H
ONMCAHWE NPHU3HAKOB IMPOTEKAHWS XWMHUYECKUX PpEaKIHUil (pa3lioKEeHUE caxapa, B3aUMOJACHCTBUE CEPHOU KHUCIOTHI C
xJjopuaoM Oapus, paznoxkenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMOJICHCTBHUE Keje3a C paCTBOPOM COJIM MEH
(I1), m3ydyeHue crocoOOB pasJelieHUs] CMECEH: C TMOMOIIbI0 MarHuta, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTHIUIALMS,
xpomartorpadus, NMpoBEACHUE OYMUCTKH MOBAPEHHOW COJIM, HAOJIIOJEHUE W ONMUCAHUE PE3YJIbTATOB NMPOBEJCHUS OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE MOJIEJIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHMYECKHX BELeCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemiecTBo. HaxoxaeHue kuciaoponaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe cBoMcTBa (peakuuu ropenus). Oxcuabl. [Ipumenenme xuciopoga. CrocoOb
MOJIYYEHHs] KMCIOPOoJa B Jab0paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — aluioTpomnHast
MOAU(UKALINS KUCIOPOIA.

TernoBolt 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yroib u MeTaH. 3arpsi3HEHHUE BO3/yXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopoa — anemeHT u pocroe BemecTBo. HaxoxaeHue Bogopoia B nmpupojie, (U3n4ecKkue 1 XMMUYECKUEe CBOMCTRA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

Mounsipablii 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bojga kak pactBopurernb. PacTBopsl. HachllieHHBIE M HEHACBILIEHHBIE PACTBOPBI.
PacTBopumMoOcCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHus. Ponb
pPacTBOPOB B IPUPO/IE U B )KU3HU YesloBeKa. KpyroBopoT BoJibl B IpHUpo/ie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OUnCTKA
IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHbIE,
KHCIIOTHBIE, aM(pOTEpHBIE) U HeconeoOpazytoume. HomeHnkiarypa okcuoB. @u3nyeckue 1 XUMUYECKUE CBOMCTBA OKCHUIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanuss ocHOBaHWN: WMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiIaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucinoT. Ous3ndeckue ¥ XUMUYECKHUE CBOWCTBA KUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyyenue kucinor.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMA4deckue cBorcTna coneil. [lomyduenue coneil.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHWYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEPKaHUs KUCIOPOIa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHHUE
CBOMCTB KHCIJIOpOJa, HAaOJII0/IeHHE B3aMMOJACIHCTBUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMS M MPEKPALECHUS
ropenus (mokapa), 03HaKOMJIeHHE ¢ 00pa3liaMi OKCUIOB M ONMCAHKE UX CBOWCTB, MOJIyYeHUE, COOMpaHKe, paclioO3HABaHUE
Y U3Y4YEHUE CBOMCTB BOJIOpOJa (TOpeHHe), B3auMozeiicTBue Bogopoaa ¢ okcuaoM menu (I1) (Bo3MOXKHO MCHOIB30BaHKE



BHJICOMATEPHUAIIOB), HAOIIOJICHHE O0pa3llOB BEIIECTB KOJWYECTBOM 1 MOJIb, UCCIIEIOBAHUE OCOOEHHOCTEW PACTBOPEHUS
BEIIECTB C Pa3JIMYHON PACTBOPHUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM J0JIEW PacTBOPEHHOIO
BEILIECTBA, B3aUMO/JICUCTBUE BOJIbI C META/UIaMU (HATpUEM M KaJlbIlueM) (BO3MOKHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB),
UCCIIeI0BaHNE 00pa3Il0B HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPACKU MHIUKATOPOB B
pacTBOpax KUCIOT U Iesouer, uzydeHue B3zaumozeiicTBusa okcuaa menu (Il) ¢ pactBopoM cepHOW KHUCIOTBI, KUCIOT C
MeTaJlJIaMU, PEaKIuil HeUTpaau3aluu, NoJy4eHue HEpaCTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METalljia APYrUM U3
pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeWIne KIIacChl HEOPTAHUYECKUX COCTUHEHUI.

Iepunonnyecknii 3axkoH u Ilepuognueckas cucrema xummuuyeckux iemeHToB JI. . MenaeaeeBa. CtpoeHue
aToMOB. XUMHYECKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble MOMBITKN KJIACCU(DUKAIIUN XUMUYECKUX dJIeMEHTOB. [ToHsATHE 0 Tpynmax CXOAHBIX 3JIE€MEHTOB (IIEI0OYHbIE U
IIEJI0YHO3EMENBHBIE METAILIbI, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(POTEpHBIE OKCHUILI U
TUJPOKCHUJIBI.

ITepnonuueckuii 3axoH. [lepuoanueckas cucrema xumudeckux siemeHToB 1. . Menaeneea. Koporkonepuoanas u
mHHONIepuoaHast ¢hopmbl [lepuonnueckoi cucrembl xumudeckux anemeHToB J[. . Menneneesa. [lepuonbl u rpynisl.
DuU3NYECKUA CMBICIT TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIHI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnexkTponbl. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX
20 xummueckux 3memMeHToB llepuoanueckon cucremsl Jl. . MenaeneeBa. XapakTepuCTHKA XUMUYECKOTO JIEMEHTA IO €r0
nonoxeHuro B [lepuogunueckon cucreme /. 1. Meneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaJnuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB
0 TPYIIIaM U MIEPHUOJIaM.

3nauenue Ilepuognueckoro 3akoHa u llepuonnueckoil cUCTeMbl XMMHYECKUX SJIEMEHTOB JUISl Pa3BUTHUSI HAYKU U
npaktuku. 1. 1. MenaeneeB — yuy€Hbli U TpakIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. IOHHas CBs3b.

Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl OKUCIEHHS W BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



H3ydeHHEe 00pa3IoB BEIIECTB METAJIJIOB M HEMETAJUIOB, B3aUMOJICHCTBHE TUAPOKCHUIA IIMHKA C pACTBOPAMU KHUCJIOT U
IeJI0YCH, MPOBEJACHUE OIBITOB, WILTIOCTPUPYIOMNUX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue,
pEeaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3EH MPU M3YYEHUH XUMUU B 8 KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK
OOITUX ECTECTBEHHO--HAYYHBIX TOHSATHUN, TaK W TOHSATHN, SBISIIONIUXCS CHUCTEMHBIMU JJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO011e ecTecCTBeHHO--HAyYHbIE TIOHSTHS: HAyYHbIN (akT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIN3, CUHTE3, Kilaccu(uKanus,
NEePUOIMYHOCTD, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®duzrka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIbI, PaTUOAKTUBHOCTH, MOJIEKYJIA,
AIEKTPUUECKHUH 3aps, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUAE BEIECTBA, Ta3, PU3MIECKHUE BEIIMYUHBI, STUHUIIBI
W3MEpeHHUsI, KOCMOC, TUTAaHETHI, 3B&3/161, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TMOPOJIbI, TMOJIE3HBIE HCKOIMAEeMbIe, TOIUIMBO, BOIHBIC
peCypCHlI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUsl JTOCTUTAIOTCS B XOJ€ 00y4yeHus
XUMUU B €IUHCTBE Y4YeOHOW W BOCHUTATENHHOW JEATETLHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMU POCCHUHUCKUMU
COIMOKYJITYPHBIMU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B 00I1IECTBE MPABMIIAMHI U HOPMaMU ITOBEICHUS
U CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUSA, CAMOPA3BUTHS U COLMATM3AIMHN 00YJarOIINXCS.

JIM4HOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOLIUMXCS PYKOBOJACTBOBATHCS CHCTEMOW IO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OMbITA ACATEIHLHOCTU HA €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .



LEHHOCTHOTO OTHOLIEHHSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO0, TOHUMAaHUS
3HAYCHHUs] XMMHUYECKON HAyKH B JKU3HHM COBPEMEHHOI'O OOIIECTBAa, CIIOCOOHOCTH BIAACTh JOCTOBEPHON MH(pOpMaluen o
NEPENOBBIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

IIPEICTABIICHUS O COUUAIBHBIX HOPMaX M IpaBUiaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4e€OHO-HCCIEN0BATENIbCKOM, TBOPUECKON U JIPYTrUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K pPa3HOOOpa3HON COBMECTHOW JAESITENbHOCTH NpPH BHIIIOJHEHUH Y4EeOHBIX, MO3HABATEIbHBIX 3ajad,
BBIMIOJJHEHUM XHMHUYECKUX HKCHEPUMEHTOB, CO3JAAHUU YYEOHBIX IMPOEKTOB, CTPEMJICHHMSI K B3aUMOIOHHMAHUIO H
B3aMMOIIOMOUIM B IPOLECCE ITOW YYEOHOM NEATENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApHILIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEMIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKHM M COCTABIISIOIIME OCHOBY JUJIsl TIOHMMAHHS CYIIHOCTH HAy4YHOM KapTUHBI MHpa, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPO/IbI, B3AUMOCBSA3SIX YEJIOBEKA C IPUPOHOM Cpeioi, O PO XMMUU B TO3HAHUU
ATHUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIEC HA MMOJTYYEHUE HOBBIX 3HAHUU MO XUMUU, HEOOXOAUMBIE JI1 OOBICHEHHUS
HAOJIIOTAeMBIX TPOIIECCOB U SIBICHUH, MO3HABATEIbHOW, MHPOPMAIIMOHHON U YHUTATENHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOW paboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOW JUTEPATypOM, JOCTYNMHBIMH TEXHUYECKHUMHU
CpelcTBaMH MH(POPMALIMOHHBIX TEXHOJOTU;

MHTEpeC K OOYUYEHHIO U TTO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOESKTHOU
U MCCIIEI0BATEIBCKON EATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS O0yUYEHUS B AajbHEHIIEM;

4) ¢popMUPOBaHUS KYJIbTYPHI 3/I0POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3
’KU3HU, OCO3HAHHUE TOCJIEACTBUI U HEMPUSTUE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEO0OXOAMMOCTU COOJIIOICHHS TIPABUII O0€30MaCHOCTH NP OOpaIlleHUH C XMMHYECKMMU BELIECTBAMU B OBITY M peajbHOM
KU3HH;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTUYCCKOMY HM3yUEHHUIO Mpodeccuid W Tpyda Pa3IMdHOTO POJa, YBAKCHHE K TPyAy M pe3yjbTaTaM
TPYAOBOM AEATEILHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUWA MO XUMHUH, OCO3HAHHBIA BHIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOAOJDKEHUsS] 00pa30BaHUsI ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUHU,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YyCIEIHONW MpodeCCHOHANBHON ASATEILHOCTH U PAa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCThH aJIalITUPOBATHLCS B MMPOPECCHOHATIEHOMN CpelIe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

AKOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHUE K IIPUPO/JIe KaK UICTOYHHUKY KHU3HHU Ha 3eMJie, OCHOBE €& CyIIIeCTBOBAHMS,
MMOHMMAaHHE IIEHHOCTH 3JI0POBOT0 1 0€30MacHOr0 00pa3a >KM3HHU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PU3UYECKOMY
U TICUXWYECKOMY 3J0pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJCHHUS IpaBUJI OE30I1IaCHOTO TOBEACHUS IpuU padoTe ¢
BEIIECTBAMU, a TAK)KE B CUTYaIUAX, YTPOKAIOMINX 3J0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOTyYaeMble MPU U3YYECHUU XUMUH, JJIs PEIICHUS 3a7a4, CBI3aHHBIX C OKPY KarOIIei
MPUPOJHONM Cpeoi, IS TOBBIIMICHUS YPOBHS HKOJOTHMYECKON KYJIbTYphl, OCO3HAHHMS TJIOOAJIBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMYTeH WX PEIICHHS IOCPEICTBOM METOJ0B XMMHHU, DKOJOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITO3HABATEILHONW, KOMMYHHKATUBHOM M COIMAJIBHOMN MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMeTHBIX PEe3yIbTaTOB BHIACISIOT 3HAUUMbBIC JJIsl (POPMUPOBAHUSI MUPOBO33PEHUS OOIIEHAYYHBIE
MOHATHS (3aKOH, TCOPHUS, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, IMPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPbIE UCIIOIB3YIOTCS
B C€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX M IO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
MpEACTaBICHUE O IICJIOCTHOM HAaydyHOW KapTUHE MHpa, U YHHUBEpCaJIbHble Yy4eOHBIC JEUCTBUS (ITO3HABATENIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIC), KOTOpbIe OOeCreynBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU JIEATeTLHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jlornueckue JaeicTBuA:

YMEHUS KCMOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICI XMMHUUYECKUX
MOHATUM (BBIACIAThL UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMMHU TOHSITHSMH), MCIOJIH30BAThH
MOHATHUSL JIJIT OOBSICHEHUSI OTACIBHBIX (DAKTOB W SIBICHHM, BHIOMPATh OCHOBAHWS W KPUTEPUM I KiIacCUBUKAIIH



XUMUYECKAX BEIIECTB M XUMUYECKUX PEAKIMH, YCTAaHABIWBATH MPUYHMHHO-CIEJICTBEHHBIE CBSI3HM MEXKIYy OOBEKTaMHU
W3Y4YCHUS, CTPOUTD JIOTHUECKHE PACCY X ACHUS (MHAYKTUBHEIE, 1€ TYKTUBHBIC, 10 aHAJIOTHH ), IEIaTh BHIBOJIBI 1 3aKITIOUCHUS;

yYMEHUE MPUMEHSITh B TIPOIIECCE TTO3HAHUS TMOHATHS (IPEAMETHBIC M METAPEIMETHBIC), CHMBOIMYECKUE (3HAKOBBIC)
MOJICJIH, MCTIOJb3yeMble B XHUMHUH, MPEOOPa30BHIBATH IIUPOKO MPUMEHSEMBbIE B XHMHHU MOJCIBHBIC TPEICTaBICHUS —
XUMHYECKUN 3HAK (CUMBOII JIEMEHTA), XUMHUUYECKast (hOpMyJia U ypaBHEHUE XUMUIECKON PEAKITUH — MPH PEIICHUH yIeOHO-
MO3HABATENBHBIX 3a/1ad, C YYETOM OTHUX MOJCIBHBIX TPEJICTABICHUN BBISABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XHMHUYECKHUX BEIMIECCTB M XUMHUYECKHX PEaKIUH, BHISBISATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEUMSI B U3y4aeMbIX MPOIECCaX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eCTBUA:

YMEHUE UCIOJIb30BaTh MOCTaBJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHMS, a TAKKE B KAU€CTBE OCHOBBI JIJIS
(GbopMHPOBaHUS TUTIOTE3BI 110 TTPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

MpUOOPETEHUE OMbITa IO IUIAHUPOBAHWIO, OPTaHU3AlMA W TIPOBEICHUIO YUCHUYCCKUX DKCIIEPUMEHTOB, YMEHHUE
HaAO0JIOAATh 32 XOJIOM MPOIEeCca, CAaMOCTOATEILHO IPOTHO3UPOBATH €T0 Pe3ybTaT, GOpPMYIUPOBATH 000OIIEHNS U BHIBOIBI
0 pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABISATh OTUYET O MPOCIaHHON padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3TMYHBIX BUIOB U (POPM IpeICTaBICHUS,
MOJTY9aeMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIApHAs JTUTEPATypa XUMHUYECKOTO COICPKAHUs, CIIPABOYHBIE TTOCOOMS,
pecypchl IHTepHEeTa), KpUTHYECKH OIICHUBATh TPOTUBOPEUYUBYIO M HETOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE MPUMEHSITH Pa3IMIHbIE METO/IbI M 3aPOCHI TIPH MOUCKE U 0TOOpe MH(MOPMAITUN U COOTBETCTBYIOIIHX JTAHHBIX,
HEOOXOIMMBIX JIJIS1 BBITTOTHEHUS YICOHBIX U TI0O3HABATEIILHBIX 33J1a4 OMPEACIEHHOTO THIIA, TPUOOPETECHUE ONBITA B 00JIaCTH
UCITOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTYpOH aKTHUBHOTO HCIIOIh30BaHUS
pPa3TUYHBIX TIOMCKOBBIX CHCTEM, CAaMOCTOSTEIHLHO BBIOMpaTh ONTUMAIBHYIO (OpMy MpeacTaBieHUsS HHGOpPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH, JuarpamMMaMu, Ipyrumu (opmamu rpadukum U X
KOMOMHAIIMSIMU;

YMEHHE UCTIONIB30BaTh U aHAIM3UPOBAThH B TIPOIECCe YUeOHOW M MCCIIeIOBATEIbCKON NEATEeIbHOCTH HH(DOPMAIIHIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CEITECKOTO XO3SMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOIIel TPUPOTHON CPEJIbI.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1elCTBUS:



YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaIOra U (MJIK) JUCKYCCUH) TIO CYIIECTBY 00CYK/1aeMON TeMBbI, (POPMYIUPOBATH
CBOM MPEJJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS PEAJIOKEHHOMN 3a1auH;

YMEHUS NPEACTABIATH MOJTYYEHHBIE PE3YNIbTaThl IO3HABATEIBHOMN IEATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX;
JenaTh MPE3eHTAIMI0 Pe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO IKCIEepUMEHTa (J1abopaTOpHOro OMbITa, JabopaTOpHOM
paboThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO IPOEKTA);

YMEHUSI Y4YEOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABATEIIBHOM M HCCIEN0BATEIBCKOU
NEATEeIIbHOCTH TIPU PELICHUM BO3HUKAIOIIMX MPOOJEM HAa OCHOBE Y4u€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UIIUMA
(06cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHALUS COBMECTHBIX JIEHCTBUH, ONpEieNIEHuEe KPUTEPHUEB IO
OLIEHKE KauecTBa BBINOJIHEHHON padOThl U APyTHE).

PerynsiTuBHBIC YHHMBeEpPCAJbHbIC y4eOHbIC NeHCTBHA:

YMEHUE CAMOCTOSITEIbBHO ONPENENsATh LEIU AESATEIbHOCTH, MJIAHUPOBATh, OCYIIECTBISTh, KOHTPOIUPOBATh U MpPHU
HEO0OXOIMMOCTH KOPPEKTUPOBAThH CBOIO JEATEIBHOCTD, BEIOUpATh Hanbosiee 3PEeKTUBHBIE CIOCOOBI PEIIEHNs YYEOHBIX U
IIO3HABATEJIBHBIX 3a/1a4, CAMOCTOSITEJIBHO COCTAaBIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIM AJITOPUTM JAEUCTBUN NpHU
BBITMIOJIHEHUH 3a/1aHUM C YYETOM IMOJIyUYEHHUSI HOBBIX 3HAHUI 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX U pPeakLUsiX, OEHUBATh
COOTBETCTBHE TIOJYYEHHOTO pe3yJibTaTa 3asBJIECHHOM WeNH, YMEHHME MCIOJb30BaTh W aHAJU3UPOBATh KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOrO COACpXaHUs, YCTAaHOBJICEHHOTO JaHHOM
dbenepanbHON paboyeil mPOrpaMMoid, BBIJEISIIOT: OCBOCHHBIE OOYUYaIOIIMMHKCS HAy4YHBIC 3HAHUS, YMEHUS M CIOCOOBI
NEUCTBUM, cieliMpUuIecKue sl MPeAMETHON 00JacTh «XUMUs», BUIbI AESTEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpETaLUN, TPeoOPa30BaHUIO U PUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIly 00y4yeHus B 8 kiacce npeMeTHbIe pe3ysibTaThl Ha 6230BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTh
y 00yJarommxcst yMEeHHUM:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, TPOCTOE BELIECTBO,
CIIO)KHO€ BEIEeCTBO, CMECh (OJHOpOAHAs M HEOJHOPOJAHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBasl 0Js1 XMMHUYECKOTO JIEMEHTa B
COEMHEHHUH, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb, 3JIEKTPOOTPUIIATENIEHOCTD, CTETIEHb OKUCIICHHS,



XUMHUYECKas peaklysi, KIaCCU(PUKALMSA PpPEaKUUh: peakUud COCAVNHEHHS, PEaKIUU PpPA3JI0KEHUs, pPeakuuu
3aMEIICHHs], PeakIMu OOMEHa, 3K30- M IHAOTEPMUUYECKUE PEaKIUH, TEIIOBOW 3(PPEeKT peakiuu, sSApo aToma,
AIIEKTPOHHBIN CJIOM aToma, aToMHas OpOWTalb, paJlyC aTOMa, XUMHUYECKas CBs3b, MOJSIPHAS M HEMOJSpHAs
KOBaJICHTHasl CBs3b, MOHHAs CBs3b, MOH, KAaTUOH, aHHMOH, pPacTBOp, MaccoBas J0Jid BellecTBa (IPOLEHTHAs
KOHIIEHTpAaI|sl) B pacTBOPE;

WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUM W NPUMEHSTh 3TH IHOHITHS NMPU ONUCAHUU
BEILIECTB ¥ UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISl COCTABIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIU;
OIPENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUHN 1o (Gopmysam, BHUJ
XUMHUYECKOH CBS3M (KOBAJICHTHASI U HOHHASI) B HEOPTaHUYECKUX COCIMHEHHUSIX;

packpsiBaTh cMbich [lepuoanueckoro 3akona /. M. Menneneesa: 1eMOHCTpUPOBATh IOHUMAaHUE TIEPUOIHYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT X IT0J10KeHus B [leproandeckoil cucTeMe, 3aKOHOB COXPAaHEHUS
Macchl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHUs, 3aKOHa ABOraapo;

OMKCHIBATH U XapaKTEepU30BaTh TabnHuHyto hopmy Ileproanueckoil cHCTEMbl XUMUYECKUX JJIEMEHTOB: pa3inyaTh
NOHATHUS «r1aBHas noarpymnmna (A-rpynmna)» u «mnobounasd noarpynna (b-rpynma)», maneie 1 0osbliive NEPUOIBI,
COOTHOCHUTH 0003HaUYeHUs1, KOTOpble nMeroTcs B Tadnuie «llepuoandeckas cuctema xXumuueckux anemeHTos /1. U.
MenzeneeBay ¢ YACIOBBIMHU XAPAKTEPUCTUKAMU CTPOECHUSI AaTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj AApa,
o0111ee YMCIIO 3JIEKTPOHOB U PACHPEICIICHUE UX O AIEKTPOHHBIM CIIO0SIM);

KJIAaCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIEeCTBA, XMMHUYECKHE peakuuu (10 4YHCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIIOBOMY b (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHME CBOMCTBA BELIECTB pPAa3IMYHBIX KIJIACCOB, MOJTBEPKIas
ONMCAHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOI'O COCTAaBa, BO3MOXKHOCTU IPOTEKAHMS
XUMHUYECKUX NPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX;



BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAacCCOBYIO JOJIIO XHMHYECKOIO
3JIeMEHTa 1Mo (PopMyJie COeTUHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuu;

MPUMEHSTh OCHOBHBIE OIEpAllM MBICIUTEIBLHON JEATEIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMATHU3AIINIO, KIIACCU(PHUKALIUIO, BBISIBICHUE MNPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl U3y4YEHUs CBOMCTB
BEIIECTB U XUMHUYECKHUX PEAKUUH, E€CTECTBEHHO-HAY4YHbIE METOJbl MO3HaHUS — HaOJOIEHNE, W3MEpPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

CJIEJIOBaTh IIpaBWJIaM IOJIb30BaHUS XUMUYECKOM MOCYI0M U J1abopaTOpHBIM 000pY/I0OBaHUEM, a TAKXKE MpaBUIIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMHU I10 BBIIIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB
[0 TOJIyYEHHUIO U COOMpAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOJAA), MPUTOTOBIEHUIO PACTBOPOB C
ONpENEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUUECKNAE IKCIIEPUMEHTHI
10 PpACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBIO HHAMKATOPOB (akMyc, QeHoydTasiens,
METHUJIOPAHXK U JPYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nunorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosmuecTBo yacos Jlara JJIeKTPOHHbIE
KonTpoa paxkTuye nupposbie
n/ Tema ypoka Bce usyye
bHbBIE CKHe o0pa3oBaTe/ibH
1 ro HUA
padoTbI padoThbI ble pecypchl
[Ipeamer xumumu.
bu6mmoreka [IOK
Posis xumuu B
1 1 0 0 https://m.edsoo.ru/f
YKU3HH YEJIOBEKA. f0d210c
Tena u BemecTBa
Ilonsitue o
METONaX bubmuorexa [JOK
2 1 0 0 https://m.edsoo.ru/f
ITO3HAHHMS B f0d227e
XUMUHU
[IpakTrueckas
pabora Ne 1
«[IpaBuna paboTb
B naGopaTopHH H bubmuorexa [JOK
3 . 1 0 1 https://m.edsoo.ru/f
TIPHEMET f0d23dc
oOparieHus ¢
n1abopaTopHBIM
000pyIOBaHUEM
UYucThle BelecTBa
U CMECH. bu6mmoreka [IOK
4 CrniocoOsr 1 0 0 https://m.edsoo.ru/f
paszaenenus f0d26ca
cMecent
IIpaxTrueckas
pabota Ne 2
«Paznenenue bu6mmorexa [IOK
5 cMmeceit (Ha 1 0 1 https://m.edsoo.ru/f
MpUMepe OYUCTKU f0d28c8
ITOBApEHHOMN
COJIN)»
ATOMEL I bubnmoreka [JOK
6 1 0 0 https://m.edsoo.ru/f
MOJICKYJIbI fod2a6e
XuMuueckue bubnuorexa [JOK
7 AJIEMEHTHI. 3HAKH 1 0 0 https://m.edsoo.ru/f

(cumBOJIBI)

f0d2be8



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

XUMHNYCCKHUX

3JIEMEHTOB

[Ipocteie bubnnoreka HOK
8 CJIOXKHBIC https://m.edsoo.ru/f

BEIIeCTBa f0d2a6¢

ATOMHO- bubmuoreka [JOK
9 MOJICKYJIIPHOE https://m.edsoo.ru/f

y4eHHUE f0d2d50

3akoH

ITOCTOSIHCTBA

COCTaBa BEIICCTB.

Xumuueckas bu6mmoreka [IOK
10 dbopmyia. https://m.edsoo.ru/f

BanxeutHocTh fOd2eae

aTOMOB

XUMHYCCKHUX

3JICMEHTOB

OtHocHTENbHAS

aToMHas Macca. bu6mmoreka [JOK
11 OtHocHTENbHAS https://m.edsoo.ru/f

MOJIEKYJIIPHAS f0d323c

Macca

MaccoBas 10514

N HMIECKOro bu6nmoreka [JOK
12 https://m.edsoo.ru/f

3JIEMECHTA B f0d350¢

COCTMHCHUH

KomuuectBo bu6nmoreka [IOK
13 BemecTBa. Modb. https://m.edsoo.ru/f

Mossipaas macca f0d5230

dusznueckue u

XUMHUYECKHE bu6mmoreka [IOK
14 SIBJICHUS. https://m.edsoo.ru/f

XumMudeckas fod37fa

peaxmus

[Ipu3naku u

yCIIOBUS bubnnoreka [JOK
15 MIPOTEKAHUS https://m.edsoo.ru/f

XUMHAYECKUX f0d3al6

peakuuii

3aKkoH bubmuoteka [JOK
16 COXpaHCHHUS https://m.edsoo.ru/f

MacCChI BEIICCTB.

f0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

XUMHUYECKHUE
ypaBHEHUSA

Brruucienus
KOJIMYECTBA,
MAacCCHI BelllecTBa

bu6mmoreka [IOK

17 https://m.edsoo.ru/f
10 YPaBHCHUSM f0d5708
XUMHYECKUX
peakuuii
Knaccudpukanus
XUMHUYCCKHUX
peakiuit bubnnoreka [JOK

18 (coenuHeHus, https://m.edsoo.ru/f
pa3IoKEHUs, f0d3f34
3aMelICHHS,
oOMeHa)

M. B. JlomoHOCOB
— Y4EHBII-
SHIHKJTOMETHCT. bu6mmorexa [IOK

19 O6oGmeHnHe 1 https://m.edsoo.ru/f

fOd40c4
CcHUCTEeMaTH3aIus
3HaHUH
KoHnTponsHas
pabota Nel o bubnnoreka [JOK

20 TeMme «BemecTBa https://m.edsoo.ru/f
A XUMHUYECKHE f0d4290
peaKIm
Bo3nyx — cmech
razoB. CocraB
BO3/yXa. bubnnoreka [JOK

21 Kucnopon — https://m.edsoo.ru/f
SJIEMEHT U f0d448e
poCcTOe
BemectBo. O30H
dusznueckue u
XUMUYECKUE
CBOMCTBa
KHCJIOpO/ia bubmuorexa [JOK

22 (peakuun https://m.edsoo.ru/f
OKHUCIICHUS, f0d4614
TOpPEHHUE).

ITonsTue 00
OKCHuagax



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Croco0st
MOJTyYCHUS
KHCIIOpOJia B

bubmuorexa [JOK

23 1a00paTOpUH U https://m.edsoo.ru/f

MIPOMBIIICHHOCT f0d497a

u. [Ipumenenue

KHCII0pO/ia

TennoBoii a3 dext

XUMHYECKON

peaxkuuu, MoHsATUE

0 bubmuoreka [JOK
24 TEPMOXUMHUYECKO https://m.edsoo.ru/f

M ypaBHEHUH, f0d4790

9K30- U

SHAOTEPMHUUYECKUX

peakuusax

TorumBo (HedTs,

YToJIb U METaH).

3arps3HeHue bubauroreka [IOK
25 https://m.edsoo.ru/f

BO3/IyXa, CIIOCOOBI fodacaa

ero

MPEAOTBPALLECHUS

[IpakTrueckas

paborta Ne 3 o

teme «llonyyenue bubnuoteka [JOK
26 u cobupanue https://m.edsoo.ru/f

KUCIIOPOJa, f0d4ae?2

W3y4YEHUE €ro

CBOWCTB»

Bomopon —

3JEMEHT U

HpocToe bubnuoteka [JOK
27 https://m.edsoo.ru/f

BEILIECTBO. fodaddo

Haxoxnenue B

pupoJie

dusnyeckue u

XUMUYECKUE

cBOCTBA bubnmuoteka [JOK
28 https://m.edsoo.ru/f

BOAOPOAa- fod4ddo

[Ipumenenue

BOJIOpO/Ia



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

IlonsTue o
29 B https://m.edsoo.ru/f
HCIIOTaX U COMAX £0d50d2
Crioco05bI
S — bu6mmoreka [IOK
30 ye https://m.edsoo.ru/f
BOAOpoa B f0d4ddo
nabopaTopuu
[IpakTrueckas
pabota Ne 4 o
teme «llonmyuenue bubnnoreka HOK
31 U coOupaHue https://m.edsoo.ru/f
BOZIOPOJIA, f0d4f42
W3Y4YECHHE €ro
CBOUCTBY
Mousipabiii 00BEM bubnuorexa [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/f
ABoraapo f0d542e
Brruncnenuns
00BEMa,
KOJIMYECTBA
bu6mmoreka [JOK
BEIECTBA rasa Io
33 https://m.edsoo.ru/f
€ro U3BECTHOMY f0d55a0
KOJMYECTBY -
BEIIECTBA WIIU
00BEMY
Brruncnenuns
00BEMOB T'a30B 110
YPaBHEHHUIO bubnnoreka [JOK
34 peakuuu Ha https://m.edsoo.ru/f
OCHOBE 3aKOHa f0d5708
00BEMHBIX
OTHOIIIEHUH Ta30B
duznyeckue u bu6mmorexa [IOK
35 XHUMHAYECKHE https://m.edsoo.ru/f
CBOMCTBA BOJBI f0d587a
Cocrasn
. bubnuotexa [JOK
OCHOBaAHHUM.
36 H 5 https://m.edsoo.ru/f
OHATHE O f0d59e2
WHUKATOpax
Bona xak
S — bubmuoreka [JOK
37 P p ' https://m.edsoo.ru/f

Hacrimennnle n
HEHAaCHIIEHHEIE

f0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pacTBOPBL.
MaccoBas gois
BEIIECTBA B
pacTBope

IIpakTrueckas
pabora Ne 5 o

TeMe

«IIpuroroBienue bubnmoreka [JOK
38 pPacTBOPOB C https://m.edsoo.ru/f

onpeenEéHHOM fOd5eba

MAacCOBOM A0JIEH

PacTBOPEHHOTO

BEIICCTBA

KonTponbnas

bu6mmorexa [IOK

39 pabora Ne2 o https://m.edsoo.ru/f

teme «Kucnopon. f0d6342

Bonopoa. Boga»

OKcHuBI: COCTaB, bu6mmoreka [IOK
40 KJaccudukanms, https://m.edsoo.ru/f

HOMEHKJIaTypa f0d664e

[Tonyuenue u

XUMHYECKHE

CBOMCTBA bu6mmoreka [IOK
41 KHCIIOTHBIX, https://m.edsoo.ru/f

OCHOBHBIX U f0d664e

aM(pOTEpHBIX

OKCHJIOB

OcHoBaHus:

COCTAR bubnuotexa [JOK
42 ’ https://m.edsoo.ru/f

Kiaccudukanus, fod67ca

HOMEHKJIaTypa

ITonyuyenue u

HMUECKE bubnuorexa [JOK
43 N https://m.edsoo.ru/f

CBOICTBa ) fod67ca

OCHOBaHUI E—

Kucnotsi: cocras, bu6mmorexa [IOK
44 Kiaccudukanus, https://m.edsoo.ru/f

HOMEHKJIaTypa fOdfee2

[Tonyuenue u bubmuorexa [IOK
45 XUMHYECKHE https://m.edsoo.ru/f

CBOWCTBA KUCJIOT

fOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue):

HOMEHKJIaTypa,
CLOCOGAL bubmuorexa [JOK
46 S — https://m.edso0.ru/0
’ 0ad9474
XHMHYECKHE
CBOMCTBa
[IpakTuueckas
paborta Ne 6.
Pemenne
9KCIIEPUMEHTAJIbH bubmuorexa [JOK
47 BIX 337124 110 TeME https://m.edsoo.ru/0
«OCcHOBHEBIE 0ad9b7c
KJIaCCBI
HEOPTraHUYECKUX
COCTUHEHUN)»
I'enernmueckas
CBSI3b MEXKIY bubmuorexa [JOK
48 KJIacCaMHt https://m.edsoo.ru/0
HEOPraHUYECKUX 0ad9a50
COETUHEHUN
O0600mmenue u bu6mmoreka [JOK
49 CUCTEMaTH3aIUs https://m.edso0o.ru/0
3HAaHUU 0ad9ch2
KoHnTponsHas
pabota Ne3 1o
Teme "OCHOBHEBIC bubmmorexa [IOK
50 CTACCEL https://m.edso00.ru/0
Oad9ela
HEOPTraHUYECKUX
coeqrHeHnin"
[TepBbie TOMBITKH
KJIacCU(PUKAITIHI
XUMHYECKUX bubmuorexa [JOK
51 3JICMEHTOB. https://m.edso00.ru/0
ITonstue o Oad9ffa
rpymmnax CXOIHBIX
2JIEMEHTOB
[Tepuonnueckuii
3aKOH B
[lepuoanueckas bubnuoreka [IOK
52 cucrema https://m.eds00.ru/0
XUMHYECKHUX Oada52c

anemeHToB /[. U.
MenpeneeBa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Ilepuonsl,

bu6mmoreka [IOK

53 TPYIIIIBI, https://m.edso0.ru/0
HOJPYIIIbI Oada52c
Crpoenue
atomoB. CocTaB bubmorera [JOK

54 ATOMHEIX 51€D https://m.eds00.ru/0

' Oada342
H3oTormsr
Crpoenue
3IEKTPOHHBIX
000J10Y€K aTOMOB bubnuorexa [JOK

95 3JIEMEHTOB https://m.edso00.ru/0
ITepuoauyeckoit Oada6bc
cuctemsl [. H.

MeHnaeneeBa

XapakTepucTuka

XUMHYCCKOTO

3JIEMEHTA 110 €ro bu6mmoreka [IOK

56 MOJI0KCHUIO B https://m.edso0o.ru/0
[Tepunoanueckoii 0ada824
cucteme /1. H.

Menneneena
3HadeHue
ITepunonnueckoro
3aKOHA JJIS
bu6mmoreka [IOK
pa3BUTUS HAYKH U
o7 — https://m.edso0o.ru/0
A Oada96e
Meunnenees —
Y4€HBIN, IEaror
Y TpaXKIaHUH
JIEKTPOOTPHULIAT
st aroon buGmiotexa LOK
58 IMICCKIX https://m.edso00.ru/0
Oadaab8
3JIEMEHTOB
Vommas bubnmnoreka [JOK
59 IMICCKas CBASE https://m.edso00.ru/0
Oadac34
KoBanenTtHas bu6mmorexa [IOK

60 HoJIIpHast https://m.edso0o.ru/0
XUMHUECKas CBSI3b Oadaab8
KoBanenTtHas bubmuoreka [JOK

61 HEToJIsIpHast https://m.edso0.ru/0

XUMHNYCCKas CBA3b

Oadaab9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK

62 OCI:Z;:;M 1 https://m.edso00.ru/0
Oadae28
OKucCIUTeNbHO- bubmuorexa [JOK
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpa3oBatenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIe N3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib urparoT (GopMuUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3ydeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHHHM XHMHHM OOECIEUYHMBAIOTCA CHEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U MOJYUYECHUST N3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3yueHne XMMHUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKW, B MPUOOIICHUH K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHUs ¢ BEIIECTBAMH B ITOBCEIHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JIESITENIBHOCTH,

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHU HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYIOBAHHEM, U3YUYCHHE U OIMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTON) SIBJICHUM, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNieHHs] CMECEH: ¢ MOMOILBI0 MAarHuTa, (PUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoma. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpuposie U B )KHU3HU 4denoBeka. KpyroBopor Boasl B IIpUpoOIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. DuU3MYECKHUE U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HaKoMJIeHHE ¢ 00pa3aMu OKCHUJIOB U ONTMCAaHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbLIUEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATE€pPUANIOB), HCCIIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METalaMu, peakiui
HEUTpaNIN3alMy, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWUW, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MengeneeBa. CtpoeHne aTroMoB. XMMHYECKasl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMmpOTEPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIINBI JJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoint cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCIOJIb30BaHHE KaK OOIHUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HWCIOJb30BAHMEM METOMa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakuil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadura M anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, MCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OMNbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, niesnodamu). Xuoposojxopor. ConsHas Kuciora,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okuciaeHus. CTpoeHue M (puanmyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPoAe, HPU3HUECKre U XUMUYECKUE CBOMCTBA. AJCOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00AJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekt. YronpHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBAX KakK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKUPaX, O€NKaX, yriieBoJax — U uX
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHus 00 okcuae
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xaromme (PU3NUecKHe M XUMHYECKHE CBONCTBA
TaJOT€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclioO3HaBaHUE M U3YUYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a1ad M0 TeMe «BaxkHeWlne HeMEeTaIbl U HUX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBl HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEeHUE B mpupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHEe CBOMCTBA aIFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HAa MOHBI: MarHus, KaJIbLKs, allOMUHUS, IUHKa, sxkese3a (11)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHUAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/lau 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJLIOB, MOJMMEPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOILIECcCEe 3TOM y4eOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M ITOCTYNKH CBOMX TOBAPUILEW C MO3WLHMH HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHMM MO  XMMHH, OCO3HAHHBIH  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIOU, JIsl OBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pPE3yJbTAaTOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJid BeIleCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnuCiIo 3JIEKTPOHOB U
pacrmpeziesieHue UX MO0 AIEKTPOHHBIM CI0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TOATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMaTU3aluIo, KiIacCu(UKaIMio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBII U MBICTIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeaAeNnEéHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTtaindeckas pereTka, Koppo3usi MeTalIoB, CIUIaBhI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJIeHUSA (GOpMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YNCITOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaesax MaJlbIX NEpPUOJO0B U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEH OKHUCIICHUs
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJUTUYECKOM JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHHs C BEIIECTBAMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUHMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nunorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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 pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [IOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYIHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 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

Pa3gea 3. Meraibl M HX COeTMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 0 0 bu6nunorexa LIOK
JKU3HU 4YejioBeka. Tema u BemecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «IIpaBuna paboThI B 1abopaTopuu u 1 0 1 bubmuoreka [IOK
pUEMBI OOPALLIEHUS C 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
4 YucTeIe BEMIECTBA U CMECH. 1 0 0 bubnmorexa LIOK
Cnioco0nI paznieneHus cMecen 12.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [IOK
! . prMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMEL H MOIICKYJIEI 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6¢
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 0 0 bubnmorexa LIOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 Hpoctbie it croxHbIe BemecTsa L 0 0 26.09.2023  https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
o ATOMHO-MOJICKYJIIPHOC y4CHHe 1 0 0 03.10.2023  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 IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bubnunorexa LIOK

10
BajleHTHOCTh aTOMOB XMMHUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKYIISIpHAS bubmorexa [JOK
P 10.10.2023  https://m.edsoo.ru/ffod323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubnuoreka [IOK
AJIEMEHTa B COCAUHCHUH 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MougsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJIICHHUS. bubnunoreka LIOK
XuMHUUecKasi peakuus 17.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bubmuoreka [IOK
XUMHUYECKHX PEAKIIUi 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubmuoreka [IOK
XVMMHYECKUE YpaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
17 BEIIIECTBA 10 YpaBHCHUSIM bubnmorexa HOK
P . 31.10.2023  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKITHii
Knaccudukanmst XxumMuaeckux
18 eaKIui (COSTMHCHHUS, PA3IIOKCHHS Bubmiorexa HOK
P P : 31.10.2023  https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukiIoneaucT. O0o0IEeHne Bubmuorexa IOK
' B 07.11.2023 = https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUH
20 KonTtponsHast padora Nel o reme bubnuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 07.11.2023 @ https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubnunorexa LIOK

21 .K —
BOLYXA. RHACIOPOAL ™ SICMEHT 1 14.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DU3NYECKUE U XUMUYECKUE
29 CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 14.11.2023 @ https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 1a00paTOPUN U TPOMBIIUICHHOCTH bubmorexa HOK
' 21.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXHUMHYECKOM YpaBHEHHH, IK30- 21.11.2023  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TommuBo (He()Th, Yroidb K METaH).
25 3ar 513H61§He(11;03)1yra CIIOCOOBI iro bubnnorexa [JOK
P xS 28.11.2023  https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[TpakTiaeckast pabota Ne 3 mo Teme
26 «Ilonmydenne u coOMpanue bubmorexa LOK
- P . 28.11.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u nmpocToe bu6muoreka [JOK
BenlecTBo. Haxoxienue B mpupose 05.12.2023  https://m.edsoo.ru/ff0d4ddO
®dusnyeckue 1 XUMHICCKUE
28 cBolicTBa Bogopoaa. [IpumeHnenue bubnnorexa [JOK
pora. 1p 05.12.2023 https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [ToHsITHE O KUCIIOTAX U COJISIX bubmorexa [TOK
12.12.2023  https://m.edsoo.ru/ff0d50d2
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Croco0bl mosTy4eHust BOJOPOa B

bubnunorexa LIOK

30
nabopaTopuu 12.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmmorexa [JOK
i onp AOPOAS, 19.12.2023  https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €T0 CBOWCTBY
32 MoutsipHbiii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa [IOK
. i 26.12.2023  https://m.edso0.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 ABHCHHUIO PEaKIIMH HAa OCHOBE bubmorexa [IOK
P P g 26.12.2023  https://m.edso0.ru/ffod5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 du3nyeckrue U XUMAYECKHE bu6nmorexa LIOK
CBOCTBA BOJEI 09.01.2024 @ https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonste 06 bubmuoreka [IOK
WHJIUKATOpax 09.01.2024 @ https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 Hacreimniennslie 1 HeHACBIIIIEHHEBIE but6mmoreka [IOK
pacTBOpbl. MaccoBasi 07151 BEIIeCTBa 16.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTiueckast pabota Ne 5 o teme
38 «ITpuroroBiieHnue pacTBOPOB C bubnuotexa [JOK
onpeeNEHHON MacCOBOM J10JIei 16.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» 23.01.2024 @ https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, Ki1accupuKarms,

bubnunorexa LIOK

40
HOMEHKJIaTypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ 30.01.2024  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca
43 [TosrydueHne U XUMHUYECKUE CBOKCTBA Bbu6moteka [JOK
OCHOBaHUH 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmorexa LIOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCIIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLlf HIE)J'I )eHI/I}I XI/IMI/I‘{ZEKI/IG bubmorexa [TOK
y YHEHI 13.02.2024  https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHIX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['eHeTHYECKas CBSA3b MEXKTY
48 KJIaccaM¥ HeOPTaHUIECKUX bubmmorexa [JOK
. 20.02.2024 @ https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHHUI 27.02.2024  https://m.edsoo.ru/00ad9ch2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa I[JOK
P 27.02.2024  https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[TepBbIe MOMBITKY KIIACCU(PUKAITUU

bubnunorexa LIOK

>1 XHMIECKIX SemerTop. Homsmite o 05.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepnoauueckast cucrema Bbu6muotexa [JOK
XUMHYEeCKHX deMeHToB JI. U. 05.03.2024  https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpynmel, MOATPYIIIBI bubmorexa HOK
12.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aTOMOB 2JIeMeHTOB [lepnonnyeckoit bubmorexa LIOK
19.03.2024  https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexka [IOK
[Tepuoanueckoii cucreme /1. U. 19.03.2024 = https://m.edsoo.ru/00adag824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKU. []. bubmuoreka [IOK
N. MenneneeB — yuéHbIH, IeAaror u 26.03.2024 @ https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmnoreka [JOK
XAMHYECKHAX JIEMCHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBsi3b bubmorexa [TOK
09.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMuueckas bubmuoreka [IOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspHas 1 0 0 bubmmoreka [JOK
XHMHYECKas CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Crenexs okHCICHuA 1 0 0 16.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 1 0 0 bubnunoreka LIOK
peakuuu 23.04.2024 @ https://m.edsoo.ru/00adb076
bubnunoreka LIOK
4 1
6 OKHCIHTEIIH 1 BOCCTAHOBHTCIIH 0 0 23.04.2024  https://m.edsoo.ru/00adb076
KonTtponsnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4ecKas 1 1 0 bubmmorexa LIOK
' 30.04.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnuoreka [IOK
CHCTEMAaTU3alusl 3HaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 0 0 bubmmnoreka HOK
CHCTEeMAaTU3alusl 3HaHUH 14.05.2024  https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 0 0 bubmuoreka [IOK
CHCTeMaTH3aIrs 3HaHUI 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
ITPOI'PAMME
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3ydeHust o0pa3oBartejibHbIE
padoThl padoThI
pecypchl
1 [Tepnoanueckuii 3aKoH. 1 0 0 bubnunoreka LIOK
[Tepuonuueckas cucrema 06.09.2023 | https://m.edsoo.ru/00adb59e
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XUMHUYECKUX dieMeHToR /1. .
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bubl XUMHYECKOM CBSI3U U THUITBI
KPpUCTAJUIMICCKUX peHléTOK

06.09.2023

13.09.2023

13.09.2023

bu6nmoreka [IOK
https://m.edsoo.ru/00adb6b6

bub6numoreka [IOK
https://m.edsoo.ru/00adb7e2

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme
«[loBTOpEHUe u yrirydneHue
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kkimacca»

20.09.2023

Knaccudukanms xumuaecknx
peakui o pa3InyHbIM
MpU3HaKaM

[ToHsTHE O CKOPOCTH XUMUUYECKOMN
peakunu. [IoHsiTHE O TOMOTE€HHBIX
Y T€TEPOTEHHBIX PEAKIUAX

[TonsiTHE O XUMHUECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE
Ha CKOPOCTh XUMHUUYECKOU peaKlnu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

20.09.2023

27.09.2023

27.09.2023

04.10.2023

bu6nmorexa LIOK
https://m.edsoo.ru/00adbch0

bu6nmorexa LIOK
https://m.edsoo.ru/00adbe9a

bubnmnoreka LIOK
https://m.edsoo.ru/00adc28c

but6mmorekxa [IOK
https://m.edsoo.ru/00adcade
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Teopus 31EKTPOIIUTUYECKON

bubnunorexa LIOK

10 auccouuauyy. CHIBHBIC i Crabsie 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN bubmaorexa LIOK
P peartt 11.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHU 00 Bubmrorexa IIOK
bex . 18.10.2023 | https://m.edsoo.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApOIN3E CONEH bubmorexa HOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHs bubmuoreka [{OK
3HAHUNA 25.10.2023 | https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Penrenne skcriepuMeHTAIBLHBIX Bubmuorexa LIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padora Ne2 o reme
17 «DIIEKTpOIUTHYECKAs bubmuoreka [JOK
Iucconuanug. XuMHU4eCKue 08.11.2023  https://m.edsoo.ru/00addecO
pEaKiuu B pacTBOPaAX»
OO01ast XapakTeEPUCTUKA
18 ranI(l)IreHOBp XI/IMI:/I‘JCCKI/IG CBOIiCTBa bubmorexa LIOK
i 08.11.2023  https://m.edsoo.ru/00addfe2

Ha IIpUMeEpe XJ10pa
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XinopoBogopo. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE bubmorexa [JOK
> HOTYHEHHE, 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHECHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCITOTHI bubmorexa [JOK
YHEHHE SO ’ 15.11.2023  https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Beruunciienus mo ypaBHEHUsIM
21 XUMHUYECKHUX PEAKIIHA, €CIIH OJTUH bubmorexa [JOK
P ’ 22.11.2023  https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms 22.11.2023  https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAUT
23 cepel. HaxoxieHue cepsl u e€ bubmuoreka [IOK
COEIMHEHUI B IPUPOJIE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKWCTBA CEPBI
CepoBoa0po/, CTPOEHHE,
24 @Hgnqecml;ei XI/III:\)/[I/IIICCKI/IC bubmmorexa [IOK
. 29.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHUYeCcKHe bubmorexa HOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4EHUS CEPHOI KUCIIOTHI. bubmuorexa [IOK
XUMUYeCKOe 3arpsi3HeHne 06.12.2023  https://m.edsoo.ru/00adec8a

OKpY>KaloIleu cpeibl
COETUHEHUSIMU CEPBI
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Brlunciienue MaccoBOi 101U

bubnunorexa LIOK

27
BBIX0/1a TTPOJIYKTa PEAKIIUH 13.12.2023 = https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCcTHKa SJICMEHTOB
VA- el A30T,

28 acnrpoycr; aHCHHE B MPUPOJIC bubmorexa OK
pactipoctp PHPOAE, 13.12.2023  https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE bubmmorexa [JOK

> oMYA 20.12.2023  https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «Ilonmyyenne aMMuaKa, U3y4eHUE bubmorexa [JOK
. ks 20.12.2023  https://m.eds0o.ru/00adf180
€r0 CBOWCTBY»

31 A3oTHas KucnoTa, e€ pusnueckue bubmmnoreka HOK
Y XMMHYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmorexa LOK
YAODP ’ . 27.12.2023  https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 dbocdopnas kucnorta, pusznyeckue bubnuotexa [JOK
1 XMMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4eHue
Ucnonbs3oBanue ¢pocdaTos B

34 Ka4eCTBE MUHEPAIbHBIX bu6muoreka [IOK
ynoOpeHuil. 3arpsa3HeHue 10.01.2024  https://m.edsoo.ru/00adfc20

PUPOJHOH cpenbl hocdaramu
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Yraepon, paclipocTpaHEHHE B

bubnunorexa LIOK

3 1pRpoze, q)mmevcme 1 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHUYECKHAE CBOMCTBA
Oxcunel yriaepona, ux (pusndeckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI Bubmorexa HOK
P : 17.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepoa
(V)
37 VYrojapHas KUCIIOTA U €€ COJIN Bubmiorexa OK
24.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyeHune yriaekuciioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha 24.01.2024 @ https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O Bubmiorexa IOK
P H 31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepoia
40 Kpemuunii u ero coequHeHust bubmorexa HOK
P s 31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3a7a4 1o reMe «BaxHenme 07.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUSI
KonTponbnas padora Ne3 mo teme
42 «Baxnseuie HeMeTAIIIbl U UX Bubmiorexa OK
07.02.2024 = https://m.edsoo.ru/00ae0el8
COEINHEHUS
43 OO01mmas xapakTepucTHKa bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB — 14.02.2024  https://m.edsoo.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUucTauinyecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMUUECKUI PSII Bubmorexa LIOK
p . P 14.02.2024 = https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
meraiuioB. CruiaBel. Beruucnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmorexa [IOK
P N 21.02.2024  https://m.edsoo.ru/00ael1156
peaKui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 IToHsaTHE O KOPPO3UN METAIJIOB Bubmuorexa LIOK
pp 21.02.2024 @ https://m.edsoo.ru/00ae1278
bubnmorexa LIOK
47
[Henormsie MeTanet 28.02.2024 | nhttps://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJns 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [lenouHO3eMeNbHBIE METAILITBI — bubnnorexa [JOK
KaJIbIUH ¥ MarHui 06.03.2024 @ https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefnHeHNA KaJIbIUA BrbmroTexa [IOK
s H 06.03.2024  https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3aIIH
3HAHUH 13.03.2024
59 JKEcTKOCTh BOJBI U CIIOCOORI €€ bubnmnoreka LIOK
YCTpaHCHHS 13.03.2024  https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KeCTKOCTB"BOHH 1 METORL €8 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bub6nmoreka [IOK
>4 AiomHHHif 20.03.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
THUJIPOKCH]IA 27.03.2024 @ https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
> AKeneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemnesa (111) 10.04.2024 = https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUI 10.04.2024
[IpakTnueckas padora Ne 7.
59 Pemrenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3a1a4 o teme «BaxkHeiine 17.04.2024  https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 PEareHToB JIaH B 30BITKE WK bubmuoreka [JOK
COJIEPKUT NMpHUMecH. Brruncnenus 17.04.2024  https://m.eds00.ru/00ae1750
MacCOBOM JOJH BBIX0OJa MPOIYKTA
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUI 24.04.2024
KontponbHas padota Ne4 o teme
62 «BaxuHenme MeTauibl 1 UX 94.04.2024

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
IIOBCEIHEBHON XU3HU YeJIOBEKaA 15.05.2024 @ https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl 15.05.2024  https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
HKOJIOTHUYECKUX MPOOIeM 22.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEMAaTH3AalNs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
cUCTEeMaTH3alus 3HaHUH 29.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011IeHNE U 1 Bu6mmoreka [JOK
CUCTEMATH3aIus 3HAaHUHN 29.05.2024 | nhttps://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknuonepHoe obiectBo «M3naTensctBo «IIpocBemieHne»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux snemeHTos /. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






