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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XUMHUHM Ha YpOBHE OCHOBHOTO OOIIero 0oOpa3oBaHHs COCTaBJeHa Ha
OCHOBE TpeOOBaHUN K pe3yabTaraM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMbl
OCHOBHOTO 00miero oOpazoBanus, npencraBieHHbIXx B OI'OC OO0, a Takke Ha OCHOBE
denepanbHOi pabodeld MpOrpaMMbl BOCHUTAHUS U C Y4ETOM KOHIICTILIMU TMPEMOJaBaHUS
yueOHOTO mpeameTa « XuMus» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XWMHM JAET NpPENCTaBIECHUE O ILENsIX, oOlEed cTparerun OoOydeHus,
BOCIIUTAHUS M PAa3BUTUSA OOYHAOIIMXCA CPEACTBAMHU Y4E€OHOIO MpPEIMETa, yCTaHABIMBAET
o0s13aTeNbHOE IPEIMETHOE CONIepKaHne, PeayCMaTpUBAET paclpeesieHHe ero 1mo KiaccaMm u
CTPYKTYPHUpPOBaHUE II0 pas3ieaM W TeMaM [porpaMMbl 1O XUMHUH, ONPEIEISIET
KOJIMYECTBEHHbIE W  KAYECTBEHHBIE XAPAKTEPUCTUKH  COAEP)KAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBAaTEIbBHOCTh M3YYEHUSI XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, JJOTUKU Y4€OHOTO MpOoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00y4YarommnXcs, ONpeaesieT
BO3MOXKHOCTH MpEeAMETa JJIsl peanu3aluuu TpeOOBaHUU K pe3ylnbraTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs, a TaKXKe
TpeOOBaHUI K pe3yiabTaraM OOy4deHUsI XMMHHM Ha YpOBHE LENedl HM3y4yeHus OpeaMera u
OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEIBHOM JEATEIBHOCTH OOYYarOMIErocsi MO OCBOECHUIO
y4eOHOT0 COAEPIKAHMUS.

3HaHME XUMHUU CIIY>)KHUT OCHOBOM JUIsi POPMUPOBAHMSI MUPOBO33PEHHUs 00y4YaroIIerocs,
€ro NpeJCTaBICHUN O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (POpMUpPYEMBIE
XUMHUEH TPEACTABICHUS O B3aMMONPEBPAIICHUSX SHEPTHMM M OO0 HBOJIIOIMU BEUIECTB B
IpPUPOZE, O MyTSAX PEHICHUS NIOOANbHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTHYECKOM, TMHIIEBOM M HKOJOTMYECKOH Oe30MacHOCTH, MNpodiIemM
3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET pealn3aldyd BO3MOXKHOCTEH Il camMopas3BUTUS M (HOPMHUPOBAHUSA
KYJBTYPBI TUYHOCTH, €€ 00111el 1 (PyHKIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEM
00y4aroInXcsl, HABBIKOB UX CaMOCTOATENIbHON YUeOHOU AESITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX
U UCCIEOBAaTeIbCKUX YMEHUM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM >XM3HU, TaK U B
npoeCCUOHAIBLHOM IeSITETbHOCTH;

3HAKOMUT CO CHEUU(PHUKOW HAYYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI ILIEJIOCTHOTO
B3MNIS,Ia HA E€IMHCTBO TMPUPOABI U 4YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTaloM B
(GbOpMHUPOBaAHUY €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YUarOIIHUXCS;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K MPUPOAE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B 3KOJIOTMYECKOE OOpa3zoBaHUE
00y4Jaronuxcs.

JlanHble HanpaBiieHUs B OOYYEHUU XMMHUU OOECIEUMBAIOTCA CHEIU(UKON colep KaHus
y4eOHOro MpeaMeTa, KOTOPBIA SIBISETCS MEJaroruuyecky aJanTUPOBAaHHBIM OTPAKEHUEM
0a30BOI1 HAYKU XMMHUH HA ONIPENEIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIUMHCS CUCTEMbI MIEPBOHAYAIIbHBIX MOHITHI XUMHUHU, OCHOB HEOPraHUYECKOW XUMHHU
Y HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TOHSATUM OPraHUYECKON XHUMUHU.

CrpyKTypa copiepkaHusl IPOrpaMMbl 110 XUMHH C(OPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona K e¢ usydeHnro. ComepiKaHUe CKIA/bIBACTCS M3 CHCTEMBI MOHSTUH O XUMHYCCKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBbl MOHATUA O XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHW30BaHbl MO MPHUHIMIY MOCIEI0BATEILHOIO PAa3BUTHUSI 3HAHUW HA OCHOBE
TEOPETUUYECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. Menzeneesa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XMMHYECKOMN CBSI3H;

— IpeJICTaBIECHUN 00 ANEKTPOIUTHUECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU TMOIYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YpPOBHA K JApPYroMy,
BBINIOJIHSAS (DYHKIUU OOBSICHEHUS U MIPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOJIyYSHHS N3y4yaeMbIX BEILIECTB.



OcBoeHHE MpPOrpaMMbl MO XUMHU CIIOCOOCTBYET (POPMHUPOBAHUIO TMPEACTABICHUS O
XUMHAYECKOW COCTAaBISAIOIIEH HAyYHOM KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOABI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHMIO M METOJaM MO3HaHus B Hayke. M3yueHue
XUMUHU MPOUCXOJUT C IMPUBICUYECHUEM 3HAHWA W3 paHee HU3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomui Mup», «buonorus. 5—7 knaccb» 1 «PU3HKa. 7 KIace.

[Ipn M3yyeHUM XUMUU NPOUCXOIUT (POPMUPOBAHHME 3HAHMM OCHOB XMMHUYECKON HAyKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOM JIEATEIbHOCTH YEJIOBEKa M Kak

OQHOTO M3 KOMIIOHCHTOB MHPOBOIl KyIBTYpHL 3ajgada y4eOHOro NpEeAMeTa COCTOHT B
(GbOpMUPOBAHUHU CHCTEMbl XUMUYECKUX 3HAHUM — BaXHEHIINUX (PaKTOB, MOHSITHIA, 3aKOHOB U
TEOPETUUECKUX TMOJIOKEHUH, TOCTYIHBIX 0000IIeHN MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa
HAayKH, B IPUOOILIEHUH K HAyYHBIM METOJIaM [TO3HAHUS IPY U3YYEHUH BEIIECTB U XUMUYECKUX
peakiuii, B QOPMHUPOBAHUM U PA3BUTUU IO3HABATEIBbHBIX YMEHHH M WX MNPUMEHEHUU B
yueOHO-TIO3HABATENIFHON W Y4eOHO-MCCIIE0BATEIbCKOM e TeIbHOCTH, OCBOCHHH MPaBHII
0€301acHOro 0OpaIlleHHs C BEIIECTBAMU B MOBCEAHEBHOW KU3HHU.

[Ipy U3yyeHMM XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE 3HAYEHUE
IpUOOpPENH TaKUE 1ENIH, KaK:

— (hpopMUpOBaHHE UHTEIUIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPHHATHIO PELIEHUI, CIOCOOHON aganTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HAampaBJIE€HHOCTh OOy4YEHHsS Ha CHUCTEMAaTHYECKOE NPHOOIIEHHE OOydaroumxcs K
CaMOCTOSITEJIbHOM  TO3HABATE€JIbHOM  JIE€ATEIbHOCTH, HAyYHbIM METOJaM  [O3HaHUS,
(GOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecrneyeHrne yCIIOBUM, CIOCOOCTBYIOIIMX HPHOOPETEHHIO OOYy4arOUMMUCS OIbITa
Pa3HOOOpa3HOW JEATEIbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBaHue o0mIel (PYHKIIMOHATBHOW M €CTECTBEHHO-HAyYHON IpaMOTHOCTH, B
TOM YHCII€ YMEHUI OOBSICHATH U OLIEHUBATH SIBJIEHUS OKPY>KAIOIIETO MUPA, UCIIOIb3Yys 3HAHUS
U OIBIT, MOJYYEHHbIC NPH H3YYCHUH XUMHUHU, MPUMEHATh WX MPU peuIeHUuH MpolieM B
MTOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIbHOCTH;

— (opmupoBanre y o0OyyaromUXcs TYMaHUCTHYECKUX OTHOUICHWH, NOHUMaHUS
LHEHHOCTH XMMHUYECKUX 3HAHUU JUIsl BBIPAOOTKM HKOJIOTUYECKH 11€J1IeCO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOW AECSATEIBHOCTH B LIEJIAX COXPAHEHHS] CBOETO 3I0POBbS M OKpYXKAIOIIEH
IIPUPOJHOM CPENBIL;

— pa3BUTHE MOTUBAIMM K OOyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHWIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX IEHHOCTEW, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY TTPODHIIS M HANIPABICHHOCTH AAJIbHEHUIIIETO 00yUCHHUS.

OO111ee YuCiIo YacoB, OTBEACHHBIX JIJI U3YYCHHS] XUMHUH Ha YPOBHE OCHOBHOTO OOIIIETO
obOpasoBanus, cocrapmsieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce —
68 yacoB (2 Jaca B HE/ICIIO).

Ocob6eHHocmu y4e6Hol dessmesibHOCMU U crneyuguku yceoeHusl y4e6Ho20 Mamepuana

y4awumucs ¢ OB3

Ha ypoBHe ocHOBHOro obLero o6pasoBaHus CyLeCTBEHHO BO3pacTatoT TpeboBaHUs K y4ebHoM
AeaTenbHOCTM 0byyaloLWwmxca: LeneHanpaBneHHOCTU, CaMOCTOSATENbHOCTU, OCYLLECTBIEHNIO
no3HaBaTeslbHOro NoMcka, NOCTAaHOBKM Y4eOHbIX Lienen 1 3agay, OCBOEHUIO KOHTPOSbHbIX U
OLeHOYHbIX aenctanin. Y obydatowmxca ¢ 3P Ha ypoBHE OCHOBHOro o6pa3oBaHus coxpaHseTcs
HegoCTaToYHas ueneHanpaBneHHOCTb AeATENbHOCTU, TPYAHOCTU COCPEAOTOUEHNS U YOEPXKAHNS
anropuTMa BbINOMHAEMbIX y4eOHbIX JENCTBUN, HEYMEHME OpraHn3oBaTh CBoe paboyee Bpems,
OTCYTCTBME MHMLMATUBbLI K MOUCKY PasfnyHbiX BApMaHTOB pelleHusa. OTmevaloTca TpyAHOCTM Npu
CaMOCTOATENBHOW OpraHn3auumn y4ebHon paboTbl, CTpemneHme n3bexaTb yMCTBEHHOW Harpy3ku n
BOMEBOr0 YCUNUsI, CKITOHHOCTb K MOAMEHE MOUCKa peLLeHns doopmarnbHbiM aenctemeM. [ns
nogpocTtkoB ¢ 3[1P xapakTepHO OTCYTCTBME CTOMKOro no3HaBaTeSIbHOro MHTepeca, MoTMBaumnm
OOCTWXeHMA pesyrnbTaTa, CTPEMIEHMS K NOUCKY MHGOPMaLNN 1 YCBOEHUIO HOBbIX 3HAHWUN.

YyebHast moTuBaums y wkonbHukoB ¢ 3P octaeTcs He3penon, cobCTBEHHO y4ebHble MOTUBLI
POPMUPYIOTCA C TPYAOM N HEYCTONYMBBIE, UX MHTEpecyeT BonbLue BHELLHASA OLlEHKa, a He caM



pe3ynbTtaT, OHN HE NPOABIAKT CTPEMITIEHNA K YITyHLLEHUNIO CBOUX y'~|€6HbIX DOCTUMXXEHUWN, HE
NbITAalOTCA OCMbICITUTb pa60Ty B LIeJ1OM, NMOHATb NMPUYUHbI oLINBOK.

PesynbTtatnBHOCTbL y4ebHoM paboTbl y oby4vatowmxca ¢ 3P cHxeHa Bcneacreme
MMMNYNbCUBHOCTM M cNaboro KOHTPOIs, YTO MPUBOAMUT K MHOMOYMUCIIEHHBIM OLLIMOOYHBIM LENCTBUAM
N owmbkam.

PaboTocnocobHOCTb LWKONbHUKOB ¢ 3P HepaBHOMEpPHAa M 3aBUCUT OT XapaKkTepa BbINOSHAEMbIX
3agaHuin. OHM He MOTyT AONTro CocpeaoTaunMBaTbLCA NPU UHTEHCUBHOW UHTENNEKTYanNbHOWM
Harpyske, y HUX BbICTPO HacTynaeT yToMmIeHne, NpecbieHne AesTeNnbHOCTbI0. [py Hanpsi)KeHHOM
MbICIIUTENBHOW AeATENbHOCTU, yYaLLMecs He COXPaHSIOT NPOAYKTUBHYI0 paboToCNOCOBHOCTL B
TeyeHne Bcero ypoka. MNpwu BbINONIHEHUN 3HAKOMBbIX Y4eOHbIX 3a4aHuIA, He TPebyOLLMX BONEBOrO
yeunusi, nogpocTtku ¢ 3MP MoryT octaBaTbcsi paboTocnocobHbIMM A0 KOHLA ypoka. bonbLuoe
BNMsiHME Ha paboTOCNOCOBHOCTL OKa3blBalOT BHELWHME (haKkTOpbl: MUHTEHCMBHOCTb AEATENbHOCTU
Ha NpeALlecTBYOLWMNX YPOKax; Hanuyme oTBNeKaLWwmx akTopoB, Takux Kak WyM, NosiBfieHne
MOCTOPOHHUMX B Knacce; nepexvBaHue unm oxuaaHme koro-nmbo 3aHauymmoro ans pebeHka cobbiTus.

OcobeHHOCTN ocBOEHME y4ebHOro maTepuana csa3aHbl y LWKoNbHUKOB ¢ 3P ¢ HepaBHOMepHOM
oby4aemMoCTblo, 3aMeaNeHHOCTbI0 BOCNPUATUA U nepepaboTkm yuebHon nHdopmaumm,
HENPOYHOCTb CreAoB NPV 3aNOMMHAHUKM MaTepmana, HETOYHOCTbIO 1 OLLIMGKamMm
BOCMPOU3BELEHUS.

[Ons oby4vatowmnxca ¢ 3P xapakTepHbl TPYAHOCTU YCBOEHUSA U onepupoBaHust MOHATUSAMU. OHM
CKMOHHbI K CMELLEHWNIO MOHATUI, CEMaHTUYECKUM 3aMeHa, C TPYAOM 3anOMUHAIOT onpeaeneHus.
MogpocTtkm ¢ 3P npoaykTMBHEE yCcBanBalOT MaTepuan ¢ onopour Ha anropuTMm, BUsyasibHON
NoAOEP>KKOW, HANMMYMEM CMbICIIOBbIX CXEM.

LWkonbHukam ¢ 3INP cnoxHo caoenaTb onocpenoBaHHbIN BbIBOL, OCYLLECTBUTL MPUMEHEHNE
YCBOEHHbIX 3HaHU B HOBOW cuTyauuun. Habnogaetca 3aTpyaHeHWe NOHUMaHNSA HayYHbIX TEKCTOB,
UM CITOXXHO BblAENUTb IMAaBHY MbICMb, pa3buTb TEKCT Ha CMbICNIOBbIE YaCTU, U3M0XUTb OCHOBHOE
cogepxaHue. XapakTepHon 0COBEHHOCTbLIO ABASIOTCA 3aTPyAHEHUS] B CaMOCTOATESNTbHOM Bblibope
HY>XHOro cnocoba gencTBns, NPUMEHEHNA N3BECTHOIO cnocoba peLleHnst B HOBbIX YCIOBUAX UK
OAHOBPEMEHHO MUCMNOSIb30BaHUA ABYX U Bonee NpPoCTbiX anropuTMOB.

MeTogonorn4eckon OCHOBOW peanu3aunmn agantMpoBaHHOM obpasoBaTenbHOM NporpamMmmbl Ans
neten ¢ OB3 aBnseTca AesaTenbHOCTHbIM 1 AuddepeHUMpPOBaHHbIN NOAXOAbI.

B pamkax uHknto3mBHoro obyyeHus B pabote ¢ getbMu ¢ 3P npuMeHsoTCa MeToabl: CrIOBECHbIE;
HarnsgHble; NpakTuyeckme: obasaTernbHO CBA3bIBaTb M3yYaeMbli MaTepumarn ¢ NpakTUYeckon
0eATenbHOCTbIO, NMIMYHBIM ONbITOM pebeHka; NPobreMHO-NOUCKOBLIN: (06beauHATL AeTen
YCIOBHOW HOpMbI 1 ¢ OB3) No n3y4yeHnto HOBOro Mmatepuana, NnoAroToBKE MUHU-COOOLLEHNNA,
npe3eHTaumn; penpoayKTUBHbLIN: MCNONb3yeTcs Npy oTpaboTke NPUOBPETEHHbLIX 3HAHUIA, YMEHWUI;
paboTa no obpasuy; MeToAbl KOHTPOMA N CAMOKOHTPOSIS; METOAblI CTUMYNIMPOBAHUS; METO, UTPbI.



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KW3HUA YEIOBEKa. XUMMHS B CUCTEME HaykK. Tema u
BellecTBa. PU3MUECKHE CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonsatue o
METOJIaX MO3HaHU B XUMHH. UncThie BemecTBa u cMecu. CriocoObI pa3iesieHus: CMeCei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JeMEHTbhl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTeie U CHOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmymna. BameHTHOCTh aTOMOB XHUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass aroMHas Macca. OTHocUTelbHas
MOJIEKYJISIpHAs Mmacca. MaccoBast 10JIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
Yyucaa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€Trl no popmMynaM XUMHUUECKUX COCAUHEHUM.

OuU3NYECKHE U XUMHUUYECKUE SBJICHUS. XUMHUYECKas pEakluss U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue YypaBHeHUs. Krnaccudukanus XuMUYECKUX
peakuuii (COeIMHEHHUs, pa3JI0KEHHUS, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYI0H, MpaBWiaMu padOThl B Ja0OpaTOpuu U mpuémMamu
oOpaiiieHus ¢ 1abopaTOpHbIM O0OPY/IOBAaHUEM, W3YUYEHUE W ONKUCaHUE (PU3UYECKUX CBOMCTB
00pa3Io0B HEOPraHMYECKUX BEIIECTB, HaOMoAeHUE (pu3nueckux (IJIaBJIE€HHUE BOCKA, TasHUE
JbJIa, pacTUpPAHUE caxapa B CTyIKe, KUTICHUE U KOHACHCAIIUS BOJbI) U XUMHUECKUX (TOpPEHUE
CBEYH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHME MeJIa C KHUCIOTOW) SIBICHUMH,
HaOJIIOICHUE U OMMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaklnil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapws, pasioxkenue ruapokcuna meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco0oB
pazzesieHusi CMecel: C TOMOIIbI0 MarHuTa, (PUiIsTpOBaHHE, BHITIAPUBAHUE, IUCTUIUISAINUA,
xpomarorpadusi, TPOBEACHUE OYUCTKU TOBApPEHHON COJM, HAONIONEHHE U OINUCaHUE
pe3yAbTAaTOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAcChl, CO3/1aHUE
MojIeJIei MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xkuciopojga B Tmpupose, (pusnueckue W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenust). Oxcupabl. [lpumenenue xkucimopoga. CrocoObl TMOTYyYEHHS KHUCIOpoda B
Ja00paToOpuM U MPOMBIILICHHOCTH. KpyroBopoT kuciopona B npupojae. O30H — ajuioTpornHas
MoJU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW peakluud, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHJIOTEPMUYECKUE peakiuu. TOIJIMBO: Yrojib M METaH. 3arpsi3HEHHE BO31yXa, YCHIICHUE
napHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CJIOSL.

Bomopon — »smemMeHT M mpocToe BelecTBO. HaxoxkaeHnue Boaopoaa B MOPHUPOJE,
bu3nUecKre 1 XMMUYECKHUE CBOMCTBA, MIPUMEHEHHE, CTIOCOOBI Moy4eHusl. KucinoTel v comnu.

Mosnsipablii 00bEM ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma xak pactBopurens. PactBopsl. HaceleHHsle u
HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOpMMOCTH BEHIECTB B BojAe. MaccoBasi J10/1s1 BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUsA. POib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BO/I.

Knaccuduxanus Heopranmyeckux coenuneHui. Oxcunpl. Knaccudukaius OKCHIOB:
cosieoOpasyromue  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoJeoOpa3yroIue.
Homenknarypa okcumoB. Pu3MYecKMEe M XUMHUYECKHE CBOWCTBA OKCcUAOB. Ilomydenwue
OKCHU/JIOB.

OcHoBanusi. Knaccudukanus ocHOBaHWMN: IIENOYHM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. OU3NYECKHE U XUMHUYECKHUE CBOMCTBA OCHOBaHUM. IlomyueHue
OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. dusnyeckre 1 XuMUYECKHe
cBoicTBa KUCIOT. Panx aktuBHocTr metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U1 XuMHYECKUE CBoMcTBa cotiel. [lomyuenue
COJIEH.



['eHeTHUECKas CBSI3b MEXKY KJIACCAMH HEOPIraHUYECKHX COEIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpENIEJICHUE COIep KaHUs KUCIOpoa B BO3AyXe, OTyYeHUE, COOMpaHue,
pacno3HaBaHWE W U3YyYEHHE CBOWCTB KHUCIOPOJA, HAOIIONEHHE B3aMMOJEWUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB M ONHMCAHHWE UX CBOICTB, IMOJNyu€HUE, COOMpaHUE, paclo3HaBaHUE H
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBhe Bojgopoma ¢ okcumom meau (1)
(BOBMOXKHO ~ HCMOJNB30BaHWE  BUJEOMATepUasoB), HaOmIOAeHHE O00paslloB  BEIIECCTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C  OMNPEACIEHHOM MacCOBOM  JOJIEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJIECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3jIMYHBIX KJIACCOB, HAOMIONEHUE M3MEHEHHUsI OKPAaCKU MHIMKATOPOB B pacTBOpax
KUCJIOT W IIeJlouel, u3ydyeHue B3aumonencTBus okcuga meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KUCJOT C METajulaMH, PEeaklUuidl HEUTpaln3aluu, IOJIyYeHHUE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHCHHE OJHOIO MeETaula JAPYIMM H3 pPacTBOpa CONHU, pPELICHUE
AKCIIEPUMEHTAJIBHBIX 33J1a4 10 Teme «BakHeillme Kiacchl HEOPraHUYECKUX COSTMHEHUI.

IHepuoauueckuit 3axkoH u Ilepuonuyeckass cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBHUTE/IbHbIE PeaKIHUU

[lepBbie MOMBITKM KJACCU(PUKAIIMM XUMUUYECKUX AJieMeHTOB. [loHsATHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. llepwomuueckass cucrema XumMuyeckux osnemeHtoB J[. U.
MenpeneeBa. KopotkonepuoaHas u anuHHomnepuoaHas (opmbsl [lepronnyueckoit cUCTEMbI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HW3orombel. Onekrponsl. CrpoeHue
ANIEKTPOHHBIX O00O0JIOYEK aroMOB TNeEpBbIX 20 XuUMHUYECKHX 3JeMeHTOB llepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMniaM 1 NepuoaaM.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayku U npakTuku. 1. 1. MenzaeneeB — yu€HbIN U IpakKTaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass W HEMOJSIpHAsl)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecce
OKHUCJICHUS! U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe o0paslioB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJACHCTBUE THAPOKCUAA
IIMHKA C pacCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OMBbITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpEeHUE, PEaKIUU Pa3I0KEHUS], COSAUHEHUS ).

Mesicnpeomemmnule ceazu

Peanuzanus MeXIpeaMETHBIX CBsI3el MTPU U3yUYEHUHU XUMUU B 8 KIIaCCe OCYIIECTBIIAETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAy4Hble TOHSATHA: HAy4HbIM (akT, TrUmore3a, TEOpHSs, 3aKOH,
aHainu3, CHUHTE3, KJIacCU(pUKalus, NEPUOAUYHOCTb,  HAOMIOACHHE,  AKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUYECKHUI 3apsij, BEIIECTBO, TelO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, I'a3, GU3NMUECKUE BEIMUYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJITIACC

BemecTBo M XUMHMYECKasi peaKkus

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemeHtoB J[. WM.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKUX
DIIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KW, KAJIbLMSA U UX COCIMHEHUHM B COOTBETCTBHUM C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTH CBOKCTB BEILIECTBA OT TUINA KPUCTAUINYECKOW PEIIETKHM M BHJIA XUMHUYECKOU
CBA3U.

Knaccudukamuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakuil Mo pa3IndHbIM MPU3HAKaM (IO YKCITy B COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEIHIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHHUIO CTEleHen
OKHUCJICHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OpAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[TonsiTue 0 ckopocT XUMUYecKoil peakuuu. [lonsaTre 00 0OpaTUMbBIX U HEOOPATHUMBIX
XUMUYECKHX peakuuax. [IoHsATHEe O TOMOTe€HHBIX U TeTepOreHHbIX peakiusax. [lonarue o
karamnse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTHYECKON TUCCOUUALMU. DNEKTPOJIUTHI U HEAIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHu3M IUCCOLMALMM BEIIECTB C PAa3IUYHBIMU BUJAAMU XHMHYECKOM CBS3H.
Crenenb qucconuauu. CUibHbIE U cIa0bI€ IEKTPOJIUTHI.

Peakiiun MoHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEAKIUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIC NOHHBIE YPABHEHMS peakiuil. CBOMCTBAa KUCJIOT, OCHOBAHUN U COJIEN B CBETE
NPEICTaBICHU 00 SIIEKTPOIUTHUECKOM Auccoluanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJJIOB W HeMeTauioB (TpaduTa W anamasa), CJIOXKHBIX BEIHIECTB (XJOpUIa HaTpus),
MCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pPEAKIMU OT BO3JIECUCTBUSA PA3IMYHBIX
(akTOpOB, HCCIEAOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpoLiecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosieid (BO3MOXKHO HCIOJNb30BAaHUE BHUAECO MaTrepuasoB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEaKIMil HOHHOTO oOMeHa (0O0pa3oBaHUe
OCajJika, BBIJIEJICHUE Tra3a, 0Opa30BaHME BOJbl), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX Peaklnil (TopeHre, peakiiui pas3ioKeHUs, COSIUHEHHUS ),
pacro3HaBaHWE HEOPTAaHUYECKUX BEIIECTB C IMOMOLIBIO KaUYE€CTBEHHBIX PEAKLMU HAa HOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CrpoeHue U (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XYWMHUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJIEUCTBHE C METallaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoinsHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIYy4YEHUE,
IpuMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOPOAA Ha OpraHu3M 4YesnoBeKa. Baxueumue
XJIOPUIBI U UX HAXOKICHUE B IIPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapakTepHbIE CTENEeHU OkHucieHus. CTpoeHne U (PU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpOJia ¥ cepbl. AJUIOTPONHbIE MOIU(UKALIMY KUCIOPOAA U cepbl. XMMHUECKHE CBOMCTBA
cepbl. CepoBonOpoA, CTpoeHUE, (pU3MUECKHE U XMMHUYECKHe cBOWCTBA. OKCUABI Cepbl Kak
OPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas Kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KUCIOT U cHenuduueckue). XUMUYECKUE PEeaKlMH,
JeKaliue B OCHOBE MPOMBIIIJIEHHOIO CIOoco0a MOIy4YeHHs] CEpHOM KucioTel. [IpumeneHnue
cepHol kucnoTbl. Coau CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelnbl COENMHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO3yXa U BOIOEMOB),
CHOCOOBI €ro MpeA0TBPALLCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCICHUS. A30T, pacmpocTpaHeHHE B NIpHUpoae, (U3NYECKHUE U
XUMHUYecKkre cBoiicTBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (QHU3MYECKUe u
XUMHUYECKHE CBOWCTBA, MONy4YeHHEe U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakuus Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ MoidydeHue, PU3nYecKue U XMMHYECKHe CBOICTBa (00IIMe Kak MpeACTaBUTENs
KJlacca KUCIOT U crienududeckue). VMcnonp30BaHue HUTPATOB U COJE aMMOHHS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MO4YBBI U BomoémoB). Docdop,
a;orponiaeie Momupukaruu  pocdopa, Quznueckne W XUMHUUYECKHEe CcBoMcTBA. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepucthka 371eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHHS. YITIEpo, alNIOTPONHbIE MOAU(DUKAIIUY, PACTIPOCTPAHEHUE
B mpupoje, (unyeckue U XUMUYECKue cBoiicTBa. Ancop6Ouusa. KpyroBopor yriepona B
npupone. OKcHabl yriepoja, uX pU3nyeckrue U XMMHUYECKUE CBOWCTBA, NEHCTBUE HA YKUBbBIE
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBI, CBA3AHHBIE C OKCHIIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ COJM, UX (PU3NYEeCKHEe U XUMUYECKHE CBOMCTBA, MOITYYEHUE U NPUMEHEHHUE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPrAHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX YyIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETUJIEH, 3TaHOJ, IIMLEPHH, YKCycHas kucnorta). IIpuponnsie
UCTOYHUKH YIJIEBOJOPOAOB (Yroib, HNPHUPOIHBINA ra3, HE(Th), MPOAYKTHI UX NEpPepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSATHE O OHOJOTMYECKH BaXKHBIX
BELIECTBAX: KHUpax, Oenkax, yrieBoJax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuasibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 oxcuae kpemuus (1V) u
KpeMHueBOW kucinore. CHIUKaThl, HUX HCIOJb30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxkHeiilime CTpoUTENbHbIE MaTepUaibl: KEPAMHKA, CTEKIJIO, IEMEHT, OETOH, JKEJIe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIUN HA XJIOPU-UOHBI U HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxarolue pU3NYecKrue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIOB), O3HAKOMJICHHE ¢ OOpa3liaMu XJIOPUIOB (TajJOTeHHJIOB),
O3HAaKOMJICHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMH (BO3MOXKHO HCIOIb30BAaHUE
BUJICOMATEpHUasIoB), HaONIOIEHHE TIpoliecca OOyIIMBaHUS caxapa 1o JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YYEHUE XUMHUYECKHX CBOMCTB pa30aBIEHHOM
CEepHOM KHUCJIOThI, MPOBEJACHUE KAYECTBEHHOM peakuud Ha Ccyab(ar-uoH W HaOIoaeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHM a3oTa, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIIOJb30BaHUE BHJEOMATEPUATIOB), OOpa3llaMH a30THBIX U
dbochopHbIx ynoOpeHui, MoNydeHUe, CcOoOMpaHue, pPACMO3HABAaHWE W HU3YYEHHUE CBOWCTB
aMMUaKa, MPOBEICHNE KAaYECTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yUeHUe
NPU3HAKOB MX IMPOTEKAHMS, B3aMMOJIECUCTBHE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C
MebI0 (BOBMOKHO HUCTIONB30BAaHUE BUIEOMATEPUATIOB), U3yUYEHUE MOIENIEH KPUCTAITUYECKHUX
pemi€Tok anmaza, rpadura, QyuiepeHa, O3HAKOMIIGHHE C MPOIECCOM  aacopOuuu
PacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOMCTBOM MPOTHBOrasa, MOJydeHHUe,
coOupaHue, pacrno3HaBaHWE W HU3YYEHUE CBOWCTB YIVIEKUCIOTO Tra3a, MpOBEICHUE
KaueCTBEHHBIX pEaKIui Ha KapOOHAT W CHJIMKAT-MOHBI M M3YYEHHE NPU3HAKOB UX
POTEKAHMsS, O3HAKOMJIEHHE C MPOAYKIMEH CHUJIMKATHON MPOMBIIUIEHHOCTH, pEUIeHUE
HKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeille HeMeTallJIbl U UX COSTUHEHUS.

MeTtasliibl M MX COeIMHEHUSA



OO6miasi xapakTepUCTHKAa XHUMHYECKUX D3JIEMEHTOB — METAJIOB HAa OCHOBAaHUU HUX
nonoxenuss B Ilepuogmyeckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTauioB. Meramnuyeckass CBSI3b W METalUuIM4yecKas
KpUCTAJUIMYECKas PEIIETKa. DICKTPOXUMUUYECKUN psii HAPSKEHUM MeTauioB. Ou3nvecKue
U XMUMHYECKHE CBOMCTBa MeTayioB. OOmme crnocoObl momydeHus metayioB. [loHsTHe o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUTHl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIILJICHHOCTH.

[Ilenounsle MeTauibl: TONOXKEHHE B [leprognueckol CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUIPOKCUILI HATpUs U
kanus. [[puyMeHeHne menouHbIX METAJUIOB U KX COCIMHEHHM.

[[lesoyHO3€MENBHBIE METAJUIBI MarHuid M KaJbLUM: MNoJoxkeHue B llepumommueckon
cucreMe xuMmudeckux aemeHtoB J[. . MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblivs. BaxkHenme coeIMHEHNS
KaJbIUs (OKCU, TUIPOKCHU/I, COJIN). JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHECHUSI.

Amomunnii: nonokeHue B llepuogmueckon cucreme XxumMudeckux simeMmeHToB [[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHuWe B mpupoae. Duszndeckue M XUMHUECKUE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: momoxenue B llepuogmueckoil cucrteme xXuMuueckux dieMmeHToB JI. .
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHue B mpupoae. Duszndeckue M XUMHUECKUE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHWE C O0pa3llaMy METAJJIOB W CIUIABOB, MX (PU3MYECKHUMHU CBOWCTBaMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BAHUE BUJEOMATEPHUANIOB), HCCIEAOBAHME CBOMCTB >KECTKOW BOABI, Ipolecca
TOpEHUsl XKejle3a B KHUCIOPOAE (BO3MOXHO HCIONb30BAaHUE BUIEOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMM HA MOHBI: MarHus, Kb, AJIFOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (I11), menu (I1), HaGarOMEeHUE W OMKMCaHKWE MPOIECCOB OKPAIIMBAHMS TIAMEHU
WOHAMU HaTpus, Kaiud W Kalblusd (BO3MOXKHO UCIIOJIb30BAHUE BHICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aIFOMUHUS U TUJIPOKCU/IA [IUHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaskHeHIMe METAIIIbI U UX COCTUHEHUSD.

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHUE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHUE  OKpyKaromieid  cpenbl  (mpeaesibHash — JIOMyCTHUMAs
KOHIIeHTpauus Bemects, nanee — [1JIK). Poias xumMuu B peliieHu# 3KOJI0TUUECKUX MTPOOIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3oB MaTepruaoB (CTEKIO, CIIaBbl METAIIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmnule ceazu

Peanuzanusa MeXnpeIMETHBIX CBI3€M MPU M3YUYCHUU XMMHUU B 9 Kilacce OCylIEeCTBIsAETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
ABJISIONIUXCSI CAHCTEMHBIMU ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4yHbIM (akT, TuUIoTe3a, 3aKOH, TEOpHs,
aHajou3, CHUHTE3, KiIaccupukanus, TMEepUOAUYHOCTh,  HAOMIOJAEHUE,  AKCIICPUMEHT,
MOJICIMPOBAHKUE, HW3MEPEHUE, MOJeib, SBJICHUE, MapHUKOBBIM dA(ddekt, TexHomorus,
MaTepHuaJbl.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUYECKUM 3apsl, MPOBOAHUKH, IOJIYNPOBOIHUKH,
JUDIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKasl PEHIETKa, CIJIaBbl, (PU3WYECKHE BETUYUHBI,
€IVHULBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, ILUIAHETHI, 3BE31bI, CONHIIE.

buonorusi: porocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YI0OpeHHUs,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHNHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YEOHOH M BOCIUTATEIHHOM
JIESITEIBHOCTA B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKHUMH COLUOKYTHTYPHBIMHU H
JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, MPUHSATHIMA B OOIECTBE NpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OTBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUUYECKOMY H
HAy4YHOMY HACIEAWI0, TTOHUMaHUsl 3HAYEHUS XUMHYECKOM HAayKH B JKU3HHM COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMAaLIUEH O TIEPEIOBBIX JOCTHKEHHUIX U
OTKPBITHSIX MUPOBOM M OT€UECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENIbCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NIE€ATEIbHOCTU MPU BBINOJHEHUM YYEOHBIX, MMO3HABATEIbHBIX
3a]a4, BBIIOJIHEHUHM XUMHUYECKUX OKCIIEPHUMEHTOB, CO3JaHHHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMNOHMMAHWUIO U B3aUMOIIOMOIIM B TMpoIlecce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHE M TOCTYMKH CBOMX TOBApHUIIECH C
MO3UIIMH HPAaBCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U COCTABISIONIME OCHOBY JUIS
NMOHMMAaHWsl CYIIHOCTH HAy4YHOM KApTHUHBI MHpA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

No3HaBaTeIbHbIE MOTHBBI, HAIPABICHHBIE HA TOJIYYCHHE HOBBIX 3HAHUW MO XHUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaOJIIOMAaeMBIX MPOLIECCOB U SIBICHUM, MO3HABATEIHHOM,
WHPOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOl, MOCTYMHBIMH TEXHUYECCKUMHU
cpeacTBamMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYUYEHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOW U WCCIENOBATENbCKOW ACSITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4§,q)opanOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI W HETPUATHE BPEIHBIX
NPUBBIUEK (YyHOTPEOSCHUS aJKOrojisi, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOAEHUS
npaBmil 0€30MacHOCTH TPU OOpPAIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peanbHOMN
KU3HH,

5) Tpyn0oBOIr0o BOCIIMTAHHS

MHTEpEC K MPAKTUUYECKOMY M3yUYeHHIO Tpodeccuil u Tpyna pa3inuyHOTo pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TpPYAOBOM [€ATeNbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBUAYAJHHON TpPaeKTOPUU
IPOAOKEHHsT 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEemHON Mpo(ecCuoOHaNIbHON NIEATEIbHOCTH
U DPa3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJalTHPOBAThCS B MPO(ecCHoHaIbHOU

cpene;



6) IKOJIOrHYeCKOr0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO U 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY
37I0POBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MaCHOTO MOBEIEHUs TpU padboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHHM, JUJIS PEIICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOTHOM CPENOW, A IIOBBILIEHUS YpPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe MX PELIEHUs MOCPEICTBOM METOAOB XMMHH, HKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIIbHON MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33pEHUs O0IIEHAYYHbIE IOHATHUS (3aKOH, TEOPHS, MPUHITUI, TUTIOTE3a, (DaKT, CUCTEMA,
IpOLIECC, HKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHUW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPEJICTABICHUE O LIEIOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEPCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelIbHbIE,  KOMMYHUKAaTUBHBIE,  PEryJIATHBHBIE),  KOTOpble  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO M OCYILIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHHUSI MCHOJb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKUX TOHSATUM (BBIACHATH HMX XapakTEpHbIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTMMH TOHATHUSIMHU), HCIOJIb30BaTh MOHATHUS IS
OOBSCHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH, BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIacCu(pUKAIMM XUMUYECKUX BEIIECTB M XMMHYECKUX PEaKIUui, YCTaHABIMBATh MPUYUHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHAYKTUBHBIC, TEAYKTUBHbIC, 110 AHAJIOTHUH ), /IeJIaTh BHIBO/IBI U 3aKITIOYCHUS;

YMEHUE IPUMEHSTH B MPOLIECCE MO3HAHUS MOHATHS (TTPEAMETHBIE U METaNpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yEMbI€ B XMMHH, MPEOOPA30BBIBATH IIMPOKO
NPUMEHSIEMbIE B XUMHUHM MOJCJIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOI
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHE XUMHYCCKOW PEakUMU — HPH PELICHHH
y4eOHO-TIO3HABATENbHBIX 337a4, C YYETOM 3THUX MOENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4aeMbIX IIpolieccax U SBJICHUSX.

Ba3oBble uccienoBaresiLcKue AeiicTBUSA.

yYMEHHUE UCIOJIb30BATh MMOCTABICHHBIE BONPOCH B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHHM;

NpUOOpPETEHUE ONBITA MO TJIAHUPOBAHUIO, OPraHU3ALMHA U MPOBEACHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0AATh 3a XOJOM IMPOIECCa, CAMOCTOATEIbHO POrHO3UPOBATH
ero pes3ynbrar, (GOopMyaupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yJbTaram IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATH OTUET O MPOJEIaHHOM padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (OpM TPEACTABICHHS, MOIyYaeMyl0 U3 Pa3HbIX MUCTOUYHUKOB (HAYYHO-TIOMYJIpHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CHpaBOYHbIe MocoOus, pecypchl HWHTepHeTa),
KPUTUYECKH OLIEHMBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHble METO/IbI U 3aPOChl IPU MOUCKE U 0TOOpe UHPOpMAITTU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJIsl BBIMOIHEHUS! YUEOHBIX U MO3HABATEIBHBIX
3aJa4  ONPEACNIEHHOrO TUIA, MPUOOpPETEHUE OmbiTa B OOJACTH  MCMOJIB30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJICHUE KYJIbTYpPOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHus UHGOPMALMU M WIUTIOCTPUPOBATH pEIlaeMble 3a7a4l HECIOKHBIMU
cXeMaMu, [uarpaMMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSMU;
YMEHHE HCIIONIb30BaTh M aHAIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEN0BATEIbCKOM
JESTEIIbHOCTH HMHMOPMALIMIO O BIUSHUMA TPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA H
TPAHCIIOPTAa HA COCTOSHUE OKPYNKAOIIEH PUPOJHON CPEIbI.
KoMMyHHKAaTHBHBIE YHHBepcaJibHbIe Y4eOHbIe 1elCTBHA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOJIYYEHHBIE pPE3YyJIbTaThl MO3HABATEIBHOW JESITEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeJaTh MPE3EHTAUUI0 PE3YJAbTaTOB BbBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUS y4eOHOIrO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBLHON U
UCCJIEI0BATENIbCKON AESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM HAa OCHOBE Y4éTa
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYXaAeHUsI, OOMEH MHEHUSMH, «MO3TOBBHIC
HITYPMbD», KOOPJIMHALMSA COBMECTHBIX JI€MCTBHIl, OMNpENeeHuEe KPUTEPUEB IO OLEHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYLIECTBIISATh, KOHTPOJMPOBaTb M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBaTh  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HauoOonee 3(P(EKTUBHBIE CHOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIbHBIX 334, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEII0KECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLUMIX, OLICHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yabpTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npenjaraemMblie B YCIOBUM 3aJaHUM.
HPEJIMETHBIE PE3VYJIBTATHI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHMIO O0S3aTENBHOTO COJEp KaHMs,
YCTAHOBJICHHOTO JaHHOW denepaibHOll paboueld MporpamMMol, BBIJEISIOT: OCBOCHHBIC
oOy4arlIUMHCS Hay4HbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XHUMHsS», BUJbI IEATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPEeOOpPa30OBAHUI0 U NPUMEHEHUIO B Pa3IMYHbIX Y4E€OHBIX M HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce nmpeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJCHTHOCTh, OTHOCHUTENIbHASI aTOMHAs W MOJIEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas J0JsI XHUMHUYECKOTO
AIIEMEHTA B COEAMHEHUH, MOJSPHBIA OObEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMd COSAUMHEHUS, PEAKIUU Pa3JI0KEHHs, PEaKIHU
3aMEIlEeHUs], peakluu OOMeHa, 9K30- U HHAOTEPMHUYECKHE pPEaKUUU, TEIIOBON
apdeKT peakuuu, SApPO aTroMa, SIEKTPOHHBIM CJIOM aroma, aroMHasi OpOWTalb,
paguyc aTtoMa, XMMHU4YECKas CBs3b, MOJSpHAs W HENOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHMOH, PacTBOP, MaccoBasi 10J1s1 BeUIeCTBa (IIPOLIEHTHAS
KOHIICHTPALIUs) B PaCTBOPE;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX MOHATHM U NPUMEHSTH 3TH
MOHATHS TIPYU ONKMCAHUU BEILIECTB U UX NMPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBJI€HHS (OpMYya BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

® OINPEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHBb
OKHUCJICHUSI 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAMJIEKHOCTh BEIECTB K
ONpeAeNEHHOMY KJIacCy COeAUHEHUN 1o (opMmylnaM, BUJ XUMHUYECKOH CBSI3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpeiBaTh cmbica Ilepuoanueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBATH
NOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT HX
noyiokeHus B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OIMCHIBATh W XapakTepuzoBaTh TaOmmunyio ¢opmy Ilepuognueckoii cucteMbl
XUMHUYECKHX DJIEMEHTOB: Pa3ivyarh MOHATUS «aBHas moArpymnma (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . Menaeneesa» ¢ 4MCIOBBIMU XapaAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsAl sApa, OOILIEe YHCIO 3NIEKTPOHOB M
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B PA3TUYHBIX YCIOBUSX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIuu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON ACSITEIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINIO, KIACCU(UKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€H — JJII U3YUYEHHS] CBOMCTB BEIICCTB U XHUMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAyYHbIE ~ METOAbl  MO3HaHUs —  HAONIOEHHWE,  U3MEpEHUE,
MOJIETTUPOBAHHE, FIKCIIEPUMEHT (pEaIbHbII U MBICTIEHHBIN);

eCiieOBaTh IMpaBUJIaM IIOJb30BAaHHUS XUMHUYECKOM TMOCYyAOod U  J1abOpaTOPHBIM
00OpyI0OBaHUEM, a TAK)KE MpaBWJIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XWMHYECKHUX OMNBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpOAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAacCOBOW JIOJEHM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  MNPOBOAWTH XHUMHYECKHE OSKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 0O0ydeHus B 9 Kjacce npeIMETHbBIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: XUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakius,
XUMHUYECKasl CBsA3b, TEIUIOBOM 3(PEKT peakiuu, MOjb, MOJISIPHBIN 00bEM, PacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] AMCCOLMALUS, PEaAKIHUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBJICHHME, aJUIOTPOMNHs, aM(pOTEPHOCTD,
XUMUYECKass CBsI3b (KOBaJICHTHAs, HWOHHAs, METAJIMYecKas), KpUCTauIMyecKas
peleéTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMHUYECKOU PEAKIMH, MPEAEIIbHO
nonyctumas konueHtpanus [1/IK Bemecrtsa;

® WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX IMOHATHA U MPUMEHSTH 3TH
MOHATHS TIPYU ONKMCAHUU BEILIECTB U UX NMPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBJI€HHS (OpMYya BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

®ONPE/IEIATh BAJICHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTABA, NMPUHAMICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIACCY COEMMHEHUH 1o (opmyliaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, HOHHAS,
METaJUIMYeCcKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO0 XUMHUYECKOU



dbopmyre, xapakTep cpeibl B BOJHBIX PaCTBOpaX HEOPTaHMUYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [lepuoanueckoit
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHS «IVIaBHasg noxarpymnmna (A-
rpynna)» u «mnodounas noarpynna (b-rpynma)», mansle W OojbIIME TEPHUOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOPhIE HMMEIOTCS B TEPUOIUYECKONW Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0IIee YHCIIO 3JIEKTPOHOB M PAaCHpEeiIeHUE UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesienax MajblX NEPUOJOB U NIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAHMUECKUE BEIECTBA, XUMUUECKHUE
peakuuu (IO YUCIIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIJIOBOMY
3 (DeKTy, 10 U3MEHEHUIO CTENEHEH OKUCIECHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME U chHenupUYEeCKUe XHUMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPK/1as OMKMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUW COOTBETCTBYIOILIUX XUMHUYECKUX PEAKIIHil;

® COCTABIIATh YPABHEHMUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMSI PEAKUUNA HOHHONO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PaA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUIN B pa3IMYHbIX YCIOBHSIX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkIuu;

ecoONIONaTh MpaBUja TMOJB30BAHUS XUMUYECKOM TOCYIOM M  JIaDOpaTOPHBIM
00OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XWMHYECKHUX OINBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

® [IPOBO/IUTH PEAKIMH, MOITBEPKAAIONINE KaUeCTBEHHBII COCTaB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpOMUI-, MOIUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KATHOHbBI aMMOHHUSl U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOILIME B BOAHBIX pAaCTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OMEPALMHU MBICIUTEIIBHON ACSATENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTEMAaTH3alUI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3EM — JUUISI M3YYEHHUS] CBOMCTB BELIECTB U XUMHUUYECKUX PEAKLUM, €CTECTBEHHO-
Hay4yHbl€ METOJbl TMO3HAHMUS — HAOJIOAEHHE, HW3MEpEHUEe, MOJIECINPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KQHTpoﬂLHHe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 Ny 5 2 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
MIPaKTUYECKOM IEITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax u comsix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

Ilepnonmueckuii 3akoH u [lepnonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmmotexa [{OK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
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9 KJIIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HauMenoBanue Pa3aesaoB U TEM NIPOrpaMmbl KOHTpO.HbHLIe HpaKTuqec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
I1 e OJIcHHE i
11 OFTOPEHHE ¥ YIIYOICHHE SHAHIH OCHOBHBIX 5 1 bu6muoreka LOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
0)
1.2 CHOBHUHG SAROHOMEPHOCTH XHMIHECRAX 4 bubmuoreka L1OK https://m.edsoo.ru/7f41a636
peakiuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P A Hat 8 1 1 bubaunoreka IIOK https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 HHad XapaKTepHCTHK? RUMITACCIIX STICMEHTOB 6 bu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
OO0mas xapakTepuCTHKA ec AIIEMEHTO
2.3 HH1asl XApaKTEPHCTHKA XUMITCCKHX STEMEHTOB 7 1 bub6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUR 1 UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCMHEHHUS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa



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

4.1 BeniectBa u marepuansl B KU3HHU YEJIOBEKA 3 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHbIE
Ne u(ppoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipenmert xumuu. Posib XUMUU B )KM3HU YeoBeKa. Tena u bubmmorexa [IOK
1 bl ' ’ 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bu6moreka [IOK
2 [TonsiTue 0 MeTo/Max MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U NpUEMBI 00palieHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemectBa u cMecu. CriocoObl pa3aesieHus bubmorexa LOK
4 B ' P 1 https://m.edsoo.ru/ffod
cMmecei 26ca
N bu6mmoreka [IOK
I1 6ota Ne 2 «P
5 pakTHueckas paboTa « ua:«:neneHne cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MIpUMepe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE IIEMEHTHI. 3HaKH (CIMBOJIBI) XUMHYECKUX bubmorexa [JOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubaunoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubanoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHTEIIbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsi Macca 193¢
bu6mmoreka [IOK
12 MaccoBast 10711 XUMHUYECKOTO PJIEMEHTA B COSTMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6moreka [IOK
13 KomuuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230
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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

dusnueckre U XUMHYECKUE BICHUS. XUMHUUYECKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakius 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUYECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIECTBA 110
17 . https://m.edsoo.ru/ffod
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukamms XuMruueckux peakiuii (CoenHeHHs bubmorexa LHOK
18 ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KontponwsHhas padora Nel o teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucinopon — bubmmorexa [JOK
21 ] ' https://m.edsoo.ru/ffod
AJIEMEHT U NMPOCTOE BemecTBo. O30H
448e
. bubnuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nony4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
MIPOMBINUIEHHOCTH. [IpuMeHenne kucnopoaa 4974
TerutoBoit 3¢ ekt xumMuueckoi peakuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKITUASIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HeHUE BO3/1yXa bubmorexa LHOK
25 I ’ yE https://m.edsoo.ru/ff0od
CHOCOOBI €ro MpeA0TBpaIEHUs
4cda
[Tpaktuueckas padora Ne 3 o teme «llomydenne u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KHCIOpOo/ia, U3YUEHHE €ro CBOWCTBY» 4262
Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ff0d
B IIpUpOJIE 4ddo
du3ndecKkrue 1 XUMUIECKUE CBOKWCTBA BOJAOPOIA bubmorexa HOK
28 posa. https://m.edsoo.ru/ff0d
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nommorexa LO

https://m.edsoo.ru/ff0d



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
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
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
https://m.edsoo.ru/ff0d50d2

50d2

bubaunoreka [IOK

30 CriocoOBI mory4eHus BOAOPoaa B 1abopaTtopuu https://m.edsoo.ru/ffOd
4dd0
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa LHOK
34 } P - P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUI ra30B 5708
bubauoreka [IOK
35 DOuU3nYeCcKrue U XMMUYECKUE CBOMCTBA BOIbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIAUKATOpPAX https://m.edsoo.ru/ff0d
592
Bona kak pactBoputens. Hacblennslie u bubnuoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas J0Jisl BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTrueckast padota Ne 5 no teme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOM JOJICH https://m.edsoo.ru/ffOd
PACTBOPEHHOTO BEMIECTBAY Seba
bu6moreka [IOK
Ki onpHas pabora Ne2 o teme «Kucnopon. Bomopon.
39 BOHTp P POA. BOAOPOA https://m.edsoo.ru/ffod
onay 6342
bubaunoreka [IOK
40 Oxcupl: cocTaB, Ki1accu(pUKaIHs, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
Ilonyyenune 1 XUMHUYECKHE CBOMCTBA KHUCIOTHBIX bubmorexa [IOK
41 I ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
43 [Tomy4yeHnue m XUMHUYECKHE CBOMCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA KHCIIOT bubmuoreka [IOK



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
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/ffOd
fee2

Conu (cpeaHue): HOMEHKIIaTypa, ClIOCOOBI MOTyYeHHUS,

bubaunoreka I[IOK

46 . https://m.edso00.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
['eneTnueckas CBs3b MEXKy KJIacCaMH HEOPTaHUYECKUX bubmmorexa [IOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHMIN 49350

bu6mmoreka [IOK
49 O06o001IeHrEe ¥ cCHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bub6mmoreka [JOK
KontponsHas padora Ne3 o reme "OCHOBHBIC KIJIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKH KJIaCCUPUKAIIMN XUMHUSCKUX bubmorexa [JOK

51 P https://m.edsoo.ru/00a
sneMeHToB. [ToHATHE O rpynmax CXOIHBIX YIEMEHTOB doffa

. bub6mmoreka [IOK
[lepuonnueckuii 3akoH u [lepuoanueckas cuctema

52 https://m.edso00.ru/00a

xumudeckux 3memMeHToB 1. . MenaeneeBa
da52c
bu6moreka [IOK

53 Ilepuonbl, rpynmsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.edso00.ru/00a

[Tepuoguueckoii cucremsl J1. 1. Menpaeneena
da6bc
XapakTepucTUKa XUMHUYECKOI0 DJIEMEHTA I10 €r0 bubmuotexa [IOK

56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.eds00.ru/00a
Meneneea da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MenaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DIEKTPOOTPHUIIATEIIBHOCTh aTOMOB XUMHUYECKHUX bubmorexa [JOK

58 PooTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bub6mmoreka [IOK

59 HNonnas xumMuueckas CBsI3b https://m.eds00.ru/00a

dac34
bubaunoreka I[IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada342
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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

61

Kosanenrnas HCMOJIApHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKHUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE pf€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OxucIuTEIN ¥ BOCCTAHOBHUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padota Ned o teme «CtpoeHue atoma.

XUMHYECKASA CBI3bY

bubaunoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AAA 3SHAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHE ¥ cUCTEMATH3alU 3SHAHUHA

bu6moreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX bubnmorexa IIOK
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bu6mmoreka [JOK
Knaccudukanust XuMuuecKkux peakiiuii o pa3InyHbIM
6 1 https://m.edso0o.ru/00ad
MpU3HAKaM bcho
Tloustue o ckopocTH XUMHYECKON peaknuu. Ilonstue o Bubmuorexa LIOK
7 P P ' 1 https://m.eds00.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUUYECKON PEaKLIUU U 1 https://m.edso0.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bu6mmoreka [JOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHT 1 https://m.edsoo.ru/00ad
cade
Teopus aneKkTpoauTUYecKo aucconuanuu. CuiabHbIe U bubmmorexa HOK
10 P P ' 1 https://m.edso0.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
. . bubmuoreka [IOK
XUMHUUYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE
12 . . 1 https://m.edso00.ru/00ad
MPENICTABICHUA 00 AIEKTPOTUTHUECKON TUCCOIUALINN 4543
. . . bubmuoreka [IOK
XWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKOMN TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsiTHe 0 rupoIU3Ee coneit 1 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

d9d4

bu6mmoreka IJOK

15 O06001IeH e U cuCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad
dd12
[Ipaktuueckas padora Ne 1. «Pemenue bubmorexa [IOK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJILHBIX 33719
dbfa
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKas bubmorexa HOK
17 https://m.edso0.ru/00ad
JUCCOITHAIUS. XUMUUYECKUE PEAKIIUU B PACTBOPAX)» deco
bu6mmoreka IIOK
OO6m1ast XxapaKTepUCTUKA TAJIOTeHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
Xnoposonopoza. CoisisiHas KUCII0Ta, XUMUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[IpakTuueckas padora Ne 2 o teme «llomydenue
20 p N P . . v https://m.edsoo0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX PEAKITUI bubmorexa [JOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
e488
bu6mmoreka [JOK
22 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmmorexa [JOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEepBI c64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmmorexa [JOK
24 . ’ ’ https://m.eds00.ru/00ad
CBOICTBa
€802
bu6mmoreka IJOK
Oxcuapl cepbl. CepHas KuciaoTa, Gu3nyeckrue u
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa [JOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brruucnenne MaccoBoOi 10JIM BBIXO/IA MPOIYKTA PEAKITUN https://m.edso0o.ru/00ad
ec8a
OO01mmas xapakTepucTuka 3eMeHTOB VA-Tpynmbl. A30T, bubGmmoreka [JOK
28 pacrpocTpaHeHue B IPUPoAe, GPU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka [IOK
AmMMuak, ero Gu3nYecKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUEC U ITPUMCHCHUEC

f004
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[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue

bubmmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonp30oBaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun docdopa (V) u dpochopHas KUCIIOTA,
33 $op docgopa (V) u(b Pop https://m.edsoo.ru/00ad
¢du3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE f634
bubmuoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioM yriepona (1V) febe
bub6mmoreka [JOK
37 VYrosbHas KUCIIOTa U €€ COu https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bubmuoreka [IOK
38 YIJIEKHCIIOTo ra3a. KauecTBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka IJOK
40 Kpemnunii u ero coequHeHUs https://m.edsoo.ru/00ae
080a
IIpakTtuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETaJlJIbl ¥ UX COCTMHECHUSI 0bf2
KonTponsnas padota Ne3 mo teme «Bakneiimme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO6mas xapakTepUCTUKa XUMHUECKHUX JIEMEHTOB —
bu6mmoreka IJOK
MeTaioB. MeTtainyeckas CBsA3b U MeTalInyecKas
43 i . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBOCTBa 1036
METaJJIOB
. . bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA METAJLIOB. DJNEKTPOXUMUIECCKUI
44 https://m.edsoo.ru/00ae

PSI HANIPSHKEHUH METaIoB
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https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6mue crocoOb! momy4yeHus: MeTayioB. CIUIaBbI.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT MPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [ITenouHo3eMeNbHBIE METAJIBI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
Bbu6mmoreka IIOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
N bubnuorexa [IOK
[Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCT BOJIBI U
53 P B P | 8 https://m.edsoo.ru/00ae
METOIbl €€ YCTPaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka IJOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcubl, THAPOKCH B U coiu kene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 1Mo TeMe «Bakuenme https://m.edsoo.ru/00ae
METAJIbl ¥ X COETHMHEHMS» 3de8
Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B 30BITKE WM COACPIKUT bubmorexa LHOK
60 p . https://m.edsoo.ru/00ae
npuMecH. BeIaucieHns MacCOBOM JTOJIM BBIXO/A MPOTYKTa 1750
peakIuu
61 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA
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https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750
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KonTponbhas pabota Ned o Teme «BaxkHeiime

62 1
METaJUIbl U UX COCTUHCHUS
BemecTBa 1 Marepuaibl B MOBCEIHEBHOM KH3HU bubmmorexa [IOK
63 P 1 https://m.edsoo.ru/00ae
YelloBeKa 350
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6moreka IJOK
66 O06001IeHrEe U cCHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ae
0doa
bu6mmoreka IIOK
67 O06001IeHrEe U CHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cCHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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KoHTpo/IbHO-011eHOYHAs AesiTeIbHOCTh o0y4aromerocsi ¢ OB3:

1. Omenka oOy4aromeMycsi CTaBUTCS 3a KaxAbld BHUJA JCSITCIBHOCTH TIPHU
COOJTIOZICHUH CIEAYIONTUX TapaMeTPOB:

. OlrieHKa UMEET XapakTep MCUXOJIOTHUYECKON MTOICPIKKH;

. He xaknas orieHKa COMPOBOXKIAETCS OTMETKOM B Oaiax;

. OrneHka He oTcpoueHa BO BpeMeHH. OOCyKIeHHue pe3ylbTaroB, pa30oop U aHaIU3
OIICHKH TPOBOJMUTCS Cpasy, TOT/a, KOTJla YYCHHUK €IIIe «KUBET)» BBHIMIOJHEHHON pPabOTOM.

2. s nereit ¢ OB3 moHATHE OTPUIATEIBHOM OTMETKM B IPOILIECCE YCBOEHMS

3HAHUH JOHKHO OTCYTCTBOBaTh. OTpULATENbHAS OLIEHKA — 3TO CUTHAJ ISl YUUTENS U yYCHHKA
O TOM, YTO JIaHHBIM YUYEHHMK €III€ HE BBIIEN HA HYKHBIA JUIA MOJOKUTEIBHOU OTMETKH YPOBEHD
U HYXKJAeTCd B OpPraHU3aldyd HEKOTOPOW JOMNOJHUTENbHOW WHIWBHIYAJIbHOW pabOThI IO
OBJIAJICHUIO TAHHBIM Pa3JEIIOM.

3. KoHTponupyromast 1eTeNbHOCTb YUYUTEN JOCTATOYHO Pa3HOOOpa3Hasl.

JInsg  mepexXuBaHUS SMOLMOHAIBHOIO OJaronoigydvs JAETAM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH Ha ypOKax U B IIKOJIE B LIEJIOM HEOOXOIUMO:

o CHATHE CTpaxa y y4yallluxcs Nepel NPeACTOAIIEeH AesITEIbHOCThIO; NCIIOIb30BAHUE
MIPUEMOB MOJIKPETUICHUS, IEPCOHATBHON UCKIIFOUUTEIBHOCTH U IPYTHX;

o Pa3BUTHE B JIETSIX BEPhl B COOCTBEHHBIE CHIIbI, CO3/IaHUE CUTYaIlui ycIexa;

o CO3J]aHUE MOJIOKUTEIIbHON aTMOC(hEphl T0OPOKENATENHHOCTH U B3aUMOIIOMOIIH B
YYEHUYECKOM KOJJICKTHUBE;

o YCTaHOBJICHUE TUYHOCTHOTO JOBEPUTEIHLHOTO OOIIEHHUS MEJarOroB M yYaIuxcs.

Kpurtepuu oieHKH YCTHOIO OTBETA ISl YAl XCS

B cBsi3u ¢ 0COOCHHOCTSIMU y4yalMXCs JAHHOTO Kjlacca B KPUTEPUM OLICHUBAHUS BHECEHBI
HEKOTOPBIE U3MEHECHUS

OtmeTtka «5»

OTBET NOJIHBIM Y MPABWJIbHBIM HA OCHOBAaHUY W3YUYEHHBIX TEOPHUIL;

MaTepyual M3JIOKEH B ONPEACICHHOM JIOTUYECKOW TOCJIEN0BATEIIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM

OTBET CaMOCTOSTEIIbHBIN, JOMycKaeTcs 1-2 HerpyObie omMOKH, UCTIPaBISHHBIC 110 TPEOOBAHHUIO
YUUTENS.

OtMmeTka «4»

OTBET IOJIHBINA U MPABUJIBHBIN HA OCHOBAaHWH U3YUYEHHBIX TEOPU;

Marepuai U3JIOKEH B ONPEICIICHHON JOTHYECKOM MMOCIIEI0BATENBHOCTH, TP 3TOM JOMYIIECHBI
JIBE-TPU HECYIIECTBEHHBIE OIMOKHU, UCIIPABICHHBIC IO TPEOOBAHUIO YUUTES.

OtmeTtka «3»

OTBET TMOJHBIA, HO TPH OTOM JOmylieHa [-2 CyIIecCTBeHHbIE OIIMOKKA C TOMBITKOH HX
WCTPaBJICHUS UM OTBET HEIMOIHBIN, HECBA3HBIN, C HABOASIIUMH BOITPOCAMMU.

OtmeTka «2»

npu OTBeTe OOHAPY)KEHO HEMOHWMAHHWE Y4YalllMMHUCS OCHOBHOTO COJEp)KaHUs Y4eOHOIo
MaTepualia WM JOMYyIIeHbI 00Jiee ABYX CYIIECTBEHHBIX ONMTUOOK, KOTOPBIC YUAIIHICS HE MOXKET
HCOPABUTh IIPU HABOISIIMX BOIIPOCAX YUUTEIA

OtMmetka «1»

OTCYTCTBHUE OTBETA

IIpuMepHas mKaaa nepeBoaa B NATHOANIBHYIO CHCTEMY OLIEHKH JJIl TECTOBBIX 3a/IaHUIl

Bremoiaeno ot 0 1o 35% 3aganuii — «2»
36-61% - «3»



62-88% - «4»
89-100% - «5»



YYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJI5S1 YYEHUKA
* Xumus, 8 kiacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

Beenure cBoii BapuaHT

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. 'abpuensu O. C., Bockoboiinukora H. I1., SmrykoBa A. B. HacronbpHas
KHHUTA yauTess. XuMmus. 8 ki1.: Metoandeckoe nocobue. - M.: [poda, 2021.

2. l'abpuensu O. C., AmykoBa A. B. Terpans a1 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensna
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunueckoe nocodbue k yueOnuky O. C. ['abpuensna
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptel Kk yueOuuky O. C. ['abpuensna «Xumus. 8
Kjacey : Metoauueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosorunyeckue kaptol k yueonuky O. C. I'aGpuensna «Xumus. 9



Kiacey : metoandeckoe rnocooue / JI. 1. Acanosa. — M. : Jlpoda, 2018
7. Xumus. 8 ki1.: KoHTpoabHbIE U TpOBEpOUYHBIE padOoThI K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u

ap. - M.: Ipoda, 2022. nanHbIe

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
Beemurenannsiehttp://www.chemnet.ru I"azeta « XuMusD» ¥ CAlT IS yIUTEIIS
«5l nny HA ypOK XUMHUN»
http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KoIeKIus
«XUMUD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMeHThl: xumus. Komnekius Poccuiickoro o01eo06pa3zoBaTeIbHOTO
nopTrasa
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnmukbepoBoii
http://www alhimik.ru Beepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYSOHUK JIsI
CpPEIHEH IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUSOHHK
http://www hemi.nsu.ru OTKpsITHII KOUTEIK: XUMUS
http://www.chemistry.ru lucraHiioHHas OJMMITHA/IA 110 XUMHUU:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTesIbHbIN IPOEKT
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