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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIEro o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (QenepanbHON paboyeil mporpaMMel
BOCIIUTAHUS U C YYETOM KOHLEIIUU MPENoAaBaHus Y4eOHOro mpeaMeTa « XUMHUs)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xumuu AAET MPEICTABICHUE O IENAX, OOIIeHl cTpareruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHME,
MpeycMaTPUBAET paclpe/ieieHue ero Mo KiaccaM W CTPYKTypHpOBaHHUE IIO
pazielnaM M TeMaM MporpaMMbl 1O XHUMHH, OMpEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATEIbHOCTh W3YYEHHUS XHUMUU C YUYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHUH K
pe3ynbTaTamM 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHHUs MpPeMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYy4Yaromierocsi 1Mo OCBOEHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocs, ero MpeaCTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHPA, BAXKHYIO
posib urparot GopMHUpPyEeMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3allud  BO3MOXXHOCTEW IS  CAaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111ei U (PYyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOM  JESITEIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MPO(HEeCCUOHATBLHOU IeATeTbHOCTH;

3HAKOMHUT CO CHENMU(UKOM HAYYHOTO MBIIIUICHUS, 3aKJaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €MHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



CHoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOLIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOI BKJIAJ B 3KOJIOTNYECKOE
oOpa3zoBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUs B OOyYEHUUM XMMHH OOECIIEUMBAIOTCS CHELUPHUKOI
Colep)KaHusi  y4eOHOro mpeAaMeTa, KOTOpbIM  SBISIETCA  NEJAaroruuecku
a/IaITUPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACNEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IEro 00pa30BaHUSI OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHM XWMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IOHATHU
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIIUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHUYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIEeCTB B
pacTBOpax.

Teopernueckue 3HaHUS paccMaTpPUBAIOTCA Ha OCHOBE HAMIMPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OAHOTO
YPOBHS K JApPYromy, BBINOJHAS (QYHKIUM OOBSCHEHUS W MPOrHO3MPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHMS WU IOJTYyYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHNUS O XMMUYECKON COCTaBIIAIOLIECH HAyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MNpUPOJbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHne XMMHUHM MPOHUCXOAHUT C IPHUBJICUYEHHEM
3HAHUI W3 paHee M3YyUYEHHBIX y4eOHBIX NpeaMeToB: «OKpyKaromuil MuUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (opMUpOBaHME 3HAHUNH OCHOB
XUMHUYECKON HAayKH Kak 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEeSATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHHUU CHUCTEMBl XHMHUYECKUX
3HAHUN — BaKHEUINX (haKTOB, TIOHSTHI, 3aKOHOB U TEOPETHUYCCKUX TTOJIOKCHHH,
JOCTYIIHBIX 0000UIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, SI3bIKa HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJ 0OE€30IaCHOTO OOpallleHHs C BEIIeCTBaMHU B
MMOBCEJHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe UMHTEIUJIEKTYalbHO pPa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HaNpaBJI€HHOCTh OOy4YeHMs] Ha CHUCTEMAaTHYeCKOe MPHOOIICHUE
oOyyaromuxcsi K CaMOCTOSTEIbHOW IMO3HABATEIbHOM JAESITEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUW;

— obecreueHne yclioBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, TMO3HAHMS W CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUYEHUE JIf
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue o0OmEH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATh M OLEHUBATH SIBICHMUS
OKPYAIOILIEr0 MHUPA, UCIHOJb3Ys 3HAHMS M OIbIT, NOJYYECHHbIE MPU U3YUCHUH
XUMUH, TPUMEHATh WX MPU PEIICHUH NpoOJeM B MOBCEIHEBHOW XU3HU W
TPYZIOBOU JEATEIBHOCTH;

— (¢opmupoBaHue y OOydarOUIMXCsl T'YMAHUCTUYECKUX OTHOILIEHUH,
NOHMMAaHUSl LIEHHOCTH XUMHUYECKMX 3HAHMM JUIsi BBIPAOOTKH SKOJOTHYECKH
1eJ1IeCO00Pa3HOr0 TMOBEACHHS B OBITY M TPYIOBOW JAESITEIBHOCTH B LEJAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIPaBIEHHOCTU AAJbHEHIIIETO
oOy4eHwusI.

OOmiee YMCIO YacoB, OTBEACHHBIX J[UIA H3YYEHHMS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacon: B 8 kiacce — 68 1acosB (2
yaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeZieIio).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B )KM3HU 4Y€JIOBEKAa. XUMUSA B CHCTEME HAYK.
Tema u BemecrBa. Du3znyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTonax MO3HaHMS B XUMHUH. UHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3jiesieHust CMeceil.

ATOMBI U MOJEKYJbl. XHMHYECKHE 3JeMeHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTtHOCUTENBHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10JI1 XUMHUYECKOIO dJIEMEHTa B
COCIMHEHHUH.

KommuecTBo BemectBa. Mok, MonsipHas Mmacca. B3auMoCBsI3p KOITMYECTBA,
Macchl M 4YHUCJla CTPYKTYpHBIX €IMHHULl BewecTBa. Pacyétel 1o QopMynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckre U XMMUYECKUE SIBJICHNA. XMMHUUYECKasl peakius U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BeUIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3JI0OKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumennt

3HaKOMCTBO C XMMHUYECKON MOCYJOM, MpaBuiIaMH pabOThl B JaOOpaToOpuu U
npuémMamMu o0palleHus: ¢ JJabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nueckux CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
¢u3nueckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUM, HAOMIOeHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMS XMUMHUYECKMX peakUuui (pa3joKeHHE caxapa,
B3aMMOJICWCTBHE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pas3yioKeHUE TMIPOKCHAA
meau (II) npu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pacTBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpOBEJCHNUE OYUCTKH TTOBAPEHHOM
coiy, HaOMIOJeHHWEe M  ONUCaHHe  pe3yibTaTOB  IPOBEJIEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKYI
(IIapoCTep>KHEBBIX ).

BaxHellline npeacTaBUTEIM HEOPraHMYECKUX BellecTB

Bo3gyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOe
BeliecTBO. HaxoxneHue kucimopona B MpUPOAE, (PU3NUECKUE U XUMHUYECKHUE
cBoiictBa (peaknuu ropenus). Oxcuapl. [Ipumenenune kuciopoga. CrocoOsl



MOJIy4eHHUsI KHCIoOpoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B nmpupoje. O30H — alIoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peakinu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — nsnemMeHT M mpocroe BemecTBO. HaxokneHnwe Bomgopona B
npupoae, (u3Mdeckne W XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nony4yenus. Kncmorel u comnm.

MonspHabiii 00BEM Ta30B. PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacelllleHHbIE W HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas J0J1s1 BEIIECTBA B PacTBOpE. XMMHUYECKHE CBOWCTBA BOJbl. OCHOBAHHS.
Ponb pacTBOpoB B MpHUpoOJE U B KU3HH 4eloBeKka. KpyroBopoT BoAbI B IPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. Pu3nyeckne H XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaruss oOcCHOBaHUW: IMIENTOYM W HEPACTBOPHUMbBIC
ocHoBaHusA. HomeHknarypa ocHoBanuil. Puznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn merammoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa cosieil. @uzndeckue u XMMHAYECKAE CBOMCTBA COJIEH.
[Tonydenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENCIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYyX€E, MOJIYUYEHHUE,
coOupaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (TMokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BoJlOpoaa (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMIOIeHUE O00pa3IlOB BEIECTB
KOJIM4ecTBOM 1 Mousb, HCClIeJOBaHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHON
MAacCCOBOW J0JIEW PACTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM u KajblKeM) (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPHAIIOB),



WCCIEIOBaHNEe OOpa3lloB HEOPTaHMYECKHX BEMIECTB PA3JIMYHBIX  KJIIACCOB,
HAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IEJIOYEH,
u3yueHue B3ammojeiicTBus okcuma meau (I1) ¢ pacTBopoM cepHO# KHCIIOTHI,
KUCJIOT C METaJUIaMHU, PEaKUWi HEUTpadv3aluM, IOJTYYCHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOTO METAJUIAa APYTHUM W3 PACTBOPA COJM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmume Kiacchl HEOPraHUYECKHUX
COCIMHECHUI.

IHepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIMKU XUMHYECKUX 3yieMeHTOB. I[lonHsitue o
IpyImnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCHUIBI
Y TUAPOKCHUJIBL.

[Tepunonnueckuit 3akoH. [leproanueckas cHCTEMa XUMHUYECKUX JIEMEHTOB /I,
N.  MenneneeBa.  KoporkomepuonHas W JJIMHHOIIEPUOAHAS (bopmbl
[Tepuoanueckoit cucreMbl xumuuyeckux aiueMeHToB 1. . MenneneeBa. [lepuonst
U rpymnbl. OU3NYECKUHA CMBICI TOPSAKOBOTO HOMEpA, HOMEpPOB IIEpHOaA U
IPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHX  DJICMECHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIMIaM U NEPUOAAM.

3nauenue [lepunoandeckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku W npaktuku. . V. MenzneneeB — ydéHbIM U
rpak1aHUH.

Xumuyeckas cBs3b. KoBajieHTHast (TMOJIApHAsT YW HEMOJSIpHAs) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. FMIOHHAs CBA3b.

Crenenb  okuciieHusi.  OKUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEaKIIUU.
[Tpouecchl okucneHust U BocCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT M IWIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesicnpeomemmnule ceasu



Peanuzammsi MEeXNpeaMETHBIX CBs3€H MpU M3YYCHUM XUMUHU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbIX
NOHATUN, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAYyYHBIN (pakT, TUNOTE3a, TEOpHs,
3aKOH, aHalIMu3, CHUHTE3, KiIacCuPUKalus, MNePUOAUYHOCTh, HAONIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: marepus, aToM, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHU]I,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsji, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1b1, CONHILE.

buomnorus: horocunres, npixanue, ornocdepa.

['eorpadus: armocdepa, rugpochepa, MuUHEpadbl, TOPHBIE IOPOJBI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKAs] peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHrue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMHAYECKUX DHJIIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kallvs, KaJblUUS U UX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJa XUMUYECKOU CBSI3H.

Knaccudukainuys 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpA3IWYHBIM KJIaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEaKIUi MO pa3IMYHbIM TPU3HAKAM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeraoBoMmy 3ddexrty, mo
M3MEHEHUIO CTENEHEH OKHCIICHUS XUMUYECKUX DJIEMEHTOB, IO OOpPaTHUMOCTH, TIO
Y4acTHIO KaTajau3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peaknuu. [loHarue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstne 0 xumuueckom paBHoBecun. MakTopHl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOXKEHHE XHUMHYECKOTO
paBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENLHBIE  pPEaKIMH,  DAJICKTPOHHBIA  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiinu. CocTaBieHUE ypaBHEHUI



OKHCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUd C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JIUCCOLMAIIMM BELIECTB C Pa3jIMYHBIMUA BHJIAMH
XUMHUecKoH cBsizu. Ctenenb quccounanuu. CUIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cia0BHs NPOTEKAaHUS peakluii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAaHMN M cCoOJe B CBET€ TMPEJACTaBICHUA 00  AIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHbIe peakiu Ha MOHBL. [ToHsATHE O THApOIH3E COTEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHHYECKHUX
BEIIIECTB — METAUIOB W HEMETAIOB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIET0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pPEaKIUU
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpPOLECCa JTUCCOIMALMU KHCIOT, IIeJo4Yed H cojei
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  IMPOTEKaHUs  peaKkluil HMOHHOro  oOMeHa
(oOpa3oBaHuMe oOcajaka, BbIIEJICHHE ra3a, o00pa30BaHHE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiu pas3iiokKeHUs, COCIMHEHHUS), PAaclO3HABaHUE HEOPraHUYECKHUX
BEUIECTB C TIOMOLIbIO KAaYeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcCoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NUECKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHYECKHE CBOMCTBA Ha IMpUMepe  XJiopa
(B3aMMOJEHCTBHE € MeETallaMHM, HEMETaJulaMH, IueraodamMu). XJIOPOBOJAOPOA.
ConsHass KHCIIOTa, XMMUYECKHE CBOWCTBA, NOJIy4EHHE, NMpUMEHEeHue. JlenicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaxO0K/JE€HUE B IPUPOJIE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3nyecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIMN KUCTOPOAA
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOaOpOa, CTpoeHue, (PU3HUecKue U
XUMUYECKUEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepnHas kucioTa, (QuU3MYECKUe U XUMUYECKHE CBOMcTBa (00IIME  Kak
IOpeiCTaBUTENd Kijacca KHUCIOT U crnenuduyeckue). XUMHUYECKHUE pEeaKIuH,
JeKalMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJYyYEHUsI CEPHOW KHUCIOTHI.
[Ipumenenue cepHoil KucaoTbl. CoaM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKIIMs Ha



cynb(ar-uon. Haxoxnenue ceppl u €€ COEAUHEHUN B MPHUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIoIIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacCIpoCTpaHEHUE B MPUPOJIE,
dusngeckre U XuUMHIecKue cBoiicTBa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, TOJydeHHe U puMeHeHne. Coar aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoyydeHue, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (00IIME Kak TWpPEeACTaBUTENS Kjacca KHCIOT W Clelu(puYecKue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHA B KayeCTBE MUHEPAIbHBIX
yaoOpeHnil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl COeAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHuE BO3ayXa, MouBbl U BoA0EMOB). Docdop,
ajutoTpornubie Mogudukanuu gocdopa, puznyueckrne M XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kucnoTa, GU3NIECKUE U XUMUUSCKHUE CBOMCTRA,
noxyuyeHue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHHIA.

OO6mast xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTE€pPHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aUIOTPOIHBIC
Moau(dUKalMKM, pacOpoCTpaHeHHE B Mpupoae, (UUYECKHE U XUMUYECKHUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupone. OKCUIbl yriiepoaa, ux
dusnueckue MW XUMHYECKHE CBOMCTBA, JCHCTBME HA IKHUBBIE OPTraHU3MBI,
MOJyYeHHE U MPUMEHEHHUE. DKOJOTHMUYECKHUE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00anbHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKre U XMMUYECKUE CBOMCTRA,
noiiyueHne u npuMmeHeHue. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUICH, alleTUJIEH, 3TaHOJI, IIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OejKax, YriIeBoJax — U UX
poii B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJyYeHUE U
npuMenenue. CoeauHeHUs KpemHHsT B mnpupoze. OOmue mpeacTtaBieHus o0
okcune kpemuus (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUEC B
OBITY, B TIPOMBIIIEHHOCTH. BaxkHelne CTpouTeNbHbIE MaTepuasbl: KEpamMuKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
IPOBEJICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKaolue (PU3NYECKUE U XHMHUYECKHE CBOMCTBa
TQJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepbl U €€ COCAMHEHUSMU  (BO3MOXHO  MCHOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KaUECTBEHHOW peaKIMu Ha CyJbdat-
HMOH U HaOIOJeHUE IMpu3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMHU
cBoiicTBamMM a3oTa, Qgochopa M HUX COECAUHEHUH (BO3MOXKHO MCIIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOIyUEHHE,
coOMpaHue, pacrno3HaBaHWE W H3yYEHUE CBOWCTB aMMHMAaKa, MPOBEACHUE
KAueCTBEHHBIX PEaKLUUid Ha MOH aMMOHUS U (ocaT-UOH M U3yYEHHE MPU3HAKOB
UX NPOTEKAHHUsI, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE MoeIIen
KpPUCTAUIMUECKUX PeImIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIJICHUE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U WU3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakuuil Ha KapOoHaT U
CHWJIMKAaT-UOHBl W U3YYCHHE MPU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOJYKUHUEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEePUMEHTAIbHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTtasiibl M MX COeIMHEHUSA

OO01ast XxapakTepuUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux a3emeHtoB J[. W.
MenneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJUIMYECKAST ~ KPUCTAJUIMUECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psij
HanpspKeHU MeTaiioB. @U3nyeckue U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CrocoObl MOdy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3UHM METANIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTajgb, YyTyH, AIOPaTIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBILIIICHHOCTH.

[lenounble MeTabl: MojoxkeHue B Ilepuoanyeckoit cucTeMe XMMHUYECKHUX
anemeHToB JI. 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HAXOXKJIEHUE B IPUPOIE.
Puznyeckre U XMMUYECKUE CBOMCTBA (Ha MmpuMepe HaTpus W Kaiusa). OKcuasl u



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COE€IMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHuid M KaJbLIMKA: IOJOXKEHUE B
Ilepnognueckon cucreme xumuueckux sieMmeHToB [[. M. Menaeneesa, ctpoeHue
UX aTOMOB, HaXOXKJIeHHE B IIpupoie. PU3nyeckue 1 XMMUYECKUE CBOKMCTBA MAarHus
U Kanplusa. Baxseiliive coeAuHEHUs Kaiblus (OKCHUI, TUIPOKCHUI, COJIM).
XécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHHUS.

AmmoMuHUN: TTosioxkeHue B [lepuoandeckoi cucTeMe XUMHUECKUX AJIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToOMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCUIA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCcTeEME XUMUYECKUX IIEMEHTOB [l.
N. MenneneeBa, CTpOCHME aToOMa, HaxOXKIEeHHE B mpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA xene3a. OKcu b, TuapoKcuabl U coiu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHME ¢ oO0pa3llaMd METaJlIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaAMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
WCTIOJL30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJACHCTBHUS OKCHAA
Kalbllud W HATpPUS C BOJOM (BO3MOXKHO WCIOJIb30BAaHUE BHUIECOMATEPUATIOB),
VICCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOXXKHO  WCHOJIb30BAaHME  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHus, Kajablvs, aTlOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (1), meau (II), HaGMIOIEHUE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HaTpHsl, Kalus W Kajablus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y THIPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxueiime
METaJUIbl U KX COCTMHEHUS.

XuMus U OKpYKaWIIas cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOW JKU3HU 4YelOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuii B ObITy. IlepBas momoipb mpu
XUMHUYECKUX 0YKOTraxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpenesibHas AOMyCTHMast
KOHIIeHTpanus Beects, aaiee — [1/IK). Poab xuMun B pelieHrH 3K0JIOTHYECKUX
mpo0em.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MartepuanoB (CTEKJIO, CIJIaBbl METAUIOB, MOJMMEPHBIE
MaTrepuabl).

Mesicnpeomemmnule ceasu



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUH XuMuM B 9 Kiacce
OCYILECTBIIIETCSl 4epe3 MHCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMNUXCS CUCTEMHBIMU JJISi OTIACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IHKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KIacCHu(UKanusi, MepUOJUYHOCTh, HaOIIOCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
3¢ exT, TEXHOIOTHS, MAaTePHUATTBI.

®dusuka: maTepus, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsii, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MUYECKHe BETUYUHBI, €AMHHIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KOocUCTEMa, MHUHEPAJIbHbIE
yI10OpeHus, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: artmocdepa, rugpochepa, MuUHEpanbl, TOPHbIE IOPOJBI,
MOJIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  0OIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHUHM B €IWHCTBE Y4YEOHOU H
BOCIIUTATEIIBHON ACATEIBHOCTA B COOTBETCTBUH C TPATULMOHHBIMA POCCUMCKAMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMM, INPUHATHIMU B
oOlIecTBe MpaBUJIaMM M HOPMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0yUYarOIIHUXCS.

JIM4HOCTHBIE  PE3yJbTAThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM ITO3MTHBHBIX L€EHHOCTHBIX OpHUEHTAIlUd U
pacIIMpeHne ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIECINIO, NTOHUMAHMUS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMer o
NEPENOBBIX JTOCTH)KEHHMSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U OOILECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS] O COLHAIBHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATENbCKOM, TBOPUECKOW M APYrMX  BHIAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBINIOJIHEHUM Y4e€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBIOJIHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpoLecce O3TOM yuyeOHOW MAeATeIbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TIOBEIECHHE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3WULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS NOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE U XUMHUYECKOW pEeaKiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeicTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJABI, B3aHMMOCBA3SAX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOAMMBIE IJisi OOBSACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPaTypoO, MOCTYNHBIMM TEXHHYECKUMH CpPEICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O U TO3HAHMIO, JIOOO3HATETBbHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHCUIILIEM;

4) hopMHUPOBAHUSI KYJIHTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 >KM3HH, OCO3HAHUE IOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJIUMOCTH  COOJIOJICHUST TpaBUil  OE30MAaCHOCTH TMpU  OOpallleHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3audHoro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW [EITEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHMA IO XHMHH, OCO3HAaHHBIA BBIOOD
VMHJUBUTyaJIbHON TPAaeKTOPUU MPOAOJDKEHUSI 00pa30BaHus C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCIeHOW po(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccperie;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOUIEHHE K MPUPOJE KaK HCTOYHHUKY
KU3HM Ha 3emJle, OCHOBE €€ CYLIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3zonacHoro oOpa3a KW3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
(U3HMUEeCKOMY M TICUXMYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOJICHUS
mpaBujI 0€30MacHOr0 MOBEICHU MPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYXKAIOIIEH IPUPOTHON CPEAOH, ISl TTOBBILICHUS
YPOBHSL  DKOJIOTUYECKOW  KyJNbTYpbl, OCO3HaHMs TIJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTed HMX PEeLIEeHUs MOCPEICTBOM METOJ0B XHUMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW ¥ COMAIBHON IIPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE A
dbopMupOBaHUSI MHUPOBO33pEHMS OOIEHAYy4YHbIE TIOHATHUSA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax M TO3BOJSIIOT Ha
OCHOBE 3HaHUI M3 3TUX MpPEeIMETOB (POPMHUPOBATH MPECTABICHUE O LEIOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIC NeHCTBUS (TTO3HABATEIBHEIE,
KOMMYHHUKATHBHBIC, PETYISITHBHBIC), KOTOphIe oOecrnednBaroT (popMHpOBaHUE
TOTOBHOCTH K CaMOCTOSATEIHPHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
NESTETHHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIIETSATH MX XapaKTEepPHBIC
NpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMH TOHSATHSMHU), WCIOJH30BaTh
TOHATHUS JJIs1 OOBSICHEHUS OTICIIBHBIX ()aKTOB U SIBJICHUU, BHIOMPATh OCHOBAHHS U
KpUTEPUHU IS KJIaCCU(PUKAIMN XUMHUYECKUX BEIICCTB M XUMHYECKUX PEaKIIHH,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXKIy OOBEKTaMH HW3Y4YCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKITFOUCHUS;

yMEHUE TMPUMEHITh B TMPOIECCe TIO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TIPEACTABICHHS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTENbHBIX 3a/lady, C Y4ETOM
OTUX MOJCIIBHBIX IPEACTABICHUN BBISBIATH U XapaKTEPU30BATh CYIISCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYCCKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Bba3oBble uccienoBaTebcKHe 1eHCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAdeCTBE WHCTPYMCHTA
MO3HAHUS, a TAaKXE B KA4eCTBE OCHOBBI i1 (POPMHPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU W TPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMYyIUpoBaTh 00O0OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS, COCTABISTh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

YMEHUE BBHIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OpPMAIHIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHs, CIPABOYHBIC
mocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJBI U 3alpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]]a4 ONpPENeIEHHOTO THUITA, TPUOOPETEHHE ONbITA B
o0jacT UCHONB30BaHUs HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BaHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECJIOXKHBIMH CXEMaMH, JuarpaMmami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh M AHAJIM3UPOBaTh B IMpolecce YYEOHOU H
UCCIIEIOBATEIHCKON JEATEIbHOCTH UHPOPMALIUIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOIHOU
Cpelbl.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eliCTBUS:

YMEHHs 3aJaBaTh BONpPOCHl (B XOJe Auaiora W (WIM) OUCKYCCUHU) MO
cyumiecTBy  oOcyxJaeMoll  TeMbl, (OpMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIOJIHEHUS PEIJIOKEHHOM 3a/1a4H;

YMEHUSL  NPEJICTaBIATh  MOJYYEHHBbIE  PE3yJIbTaThl  [O3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUI0
pPE3yNbTATOB BBHINOJHEHUS XMMHYECKOrO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W HMCCIENOBATENbCKOW  JEATEIbHOCTH  MPU  PEIICHHUH
BO3HUKAIOIIMX NPOOJEeM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuil (00CyxJeHusi, OOMEH MHEHMSIMH, «MO3TOBBI€ IITYpPMbD», KOOpAHHALINA
COBMECTHBIX JCHCTBUM, OIpEIECICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJTHEHHOMN paboThI U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eCTBUA:

YMEHUE CaMOCTOSITEIbBHO ONpPEAENsATh LENN JeATEIbHOCTH, MJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BHIOUPATh Harbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUsS YICOHBIX U
MO3HABATENbHBIX 337]a4, CaMOCTOSITENbHO COCTaBISATh WU KOPPEKTUPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JEWCTBUM IIPU BBINOJHEHUM 3aJaHUM C  y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjibTaTa 3asBICHHOW LEIH, YMEHHE
HCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, ITPEAJIaracMbl€ B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yJdbTaTOB 10 OCBOEHHUIO 00S3aTEIbHOTO
COJIep)KaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanpHO paboueil MporpaMMoil,
BBIJICIISIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuiecKkue I TNpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIbBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiry oOyuenus B 8 kiacce npeiMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

e PpACKPBIBATh CMBIC OCHOBHBIX XMUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpO/IHAsT U HEOJAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiacCupUKaIUsi PEaKIUid: peakiuu
COCIMHEHUSA, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNH
oOMeHa, HK30- U PHJIOTEPMHUECKHE PEaAKIINH, TeIUIOBOM dpdeKkT peakuuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTaNlb, paaUycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJspHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PAcTBOpP, MAaccoBas JOJs BEIIECTBa
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSTH 3TH HOHITHUS MIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjeHUS (opmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKUCIIEHWS  DJIEMEHTOB B  OMHApHBIX  COCIMHECHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI TIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIca Ilepuoanueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moyiokeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHWs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaJIpo;

e ONUCHIBATh W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh MOHSITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOMBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPhIE HMMEIOTCS B
tabmune «llepuonuueckas cucrema Xumudeckux osnementoB /JI. .
MeHnieneeBay» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIIO MIEKTPOHOB
U pacrpeiereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYCCKHE DJIEMEHTHI, HCOPTAHMUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYacTBYIOIIUMX B peaKIuu
BEIIIECTB, 0 TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEpPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYI0 MOJICKYJISIPHYIO U MOJISIPHYIO — MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »dJeMeHTa 1o ¢dopmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKIuu;

MPUMEHSTH OCHOBHBIE ONEpPAllUU MBICIIUTEILHON EITEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, WU3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBUJaM  MOJIb30BAaHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 1O BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHHI0 M COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPENEIEHHON MacCOBOW NIOJIE pAacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCHEPUMEHTBHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MTOMONIBI0O MHIUKATOPOB
(;makmyc, heHondTaaenH, METHIIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 kiacce npeaMeTHbIe pe3yiabTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

pPacKpbhIBAaTh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUNA: XUMHYECKHUUI
DJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHMOH, aHWOH, IPOCTOE BEIIECCTBO,
CJI0’KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBIE pEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHME M  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAS,
METaJIMYEeCKasi), KpUCTAUIMYECKasi pemérka, KOoppo3us METaJlIOB,
CIUIAaBbI, CKOPOCTh XUMHUYECKOM peaklHH, TMPElesIbHO JO0MycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINIA;

OMPENIENATh BaJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OTpe/IeIEHHOMY KJIAaCCy COEIMHEHMH To (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyo Gopmy Ilepuoauyeckoil CHUCTEMBI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYECKON Tabimie, C
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjapa, oOIIee YHCIO DJIEKTPOHOB U
pacmpefieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npezjenax MajiblX NEPUOIOB UM TIIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUUYECKUE peakiuu (M0 YHMCIy W COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W CHEIUPUISCKUEC XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEpXkKAas OIUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITh YPABHEHUS DJEKTPOJUTUYECKON AUCCOIMALMUA  KHUCIIOT,
1IEJIOYEUN U COJIEU, TIOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHsSI peakUud, MOATBEPKIAIOUINX CYIIECTBOBAaHHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIJIACCOB;
pacKpbIiBaTh CYHIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHil
MOCPEACTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAaHUS XUMHUYECKUX TMPEBPAIICHUA B PpPa3IMYHBIX
YCIOBUSIX;

BBIUUCIISTh OTHOCUTENBHYIO MOJEKYJISAPHYI0O M  MOJSPHYIO  Macchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUUECKON peaKlny;

coON0aTh  NpaBWIa  MOJb30BAaHUA  XUMUYECKOM  MOCyAOd U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaK)Ke TMpaBWia OOpaIlleHUs C
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH T[0 BBINOJIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMMAKa U YTIIEKUCIIOrO ras3a);

OPOBOJANTH  PEaKIMW, TMOATBEPKAAIOIINE KA4YeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OPOMUII-,
uonua-, KapOonart-, ¢Qocdar-, cumukar-, cyiubdar-, THIPOKCUA-HOHBI,
KaTUOHBl AMMOHHUSI M MOHBI HM3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPIaHUYECKUX BEILECTB;

IPUMEHSATH OCHOBHBIE OTIEPALMU MBICITUTEIFHON JESTEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alNI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3CH — IS W3YYCHHS CBOWMCTB BEIIECTB W
XUMHUYECKUX peakluil, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHMUS —
HaOJII0/IeHNE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpoHHbBbIE (I (PPOBHIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUMUYECKHE MOHSITHS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 2 bu6mmoreka [{OK

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

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bub6mnoreka [IOK

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

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 oKkcumax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 1 bubnuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 2 bu6mmoteka [IOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 2 bubnuoreka [IOK

' HEOPraHMYECKHMX COCANHEHU N https://m.eds00.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bub6nuoreka LIOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMHYecKas CBsI3b. Bu6morexa LIOK

3.2 ORHCIHTEILHO- 8 https://m.edso00.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIIUN

Hiroro no paszery 15 Mmoo nTI8STe
PesepBHOE Bpems 3 bubamorexa [TOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XHMMHUUYECKHUE PEaKIUU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl M MX cOeTMHEHH S
21 OO11ast XapakTepUCTUKA XUMUYECKHUX 4 1 bubnuoreka LIOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XHMUIECKUX
2.4 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubnmorexa [IOK
' . Py ' PO https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no pazneny 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

Paszgen 3. MeTa/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obumme CBOHCTEa MeTaILIOR 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
2 B 1 1 2
3 QKHEUIINE METAJUIBL U UX COEAUHEHUS 6 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemectBa 1 MaTepransl B )KU3HU YEJIOBEKA 3 bubmmorexa [JOK
) m P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IHOYPOYHOE INNIAHUPOBAHUE
8 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kountpoa | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
bHbIE padoThI
pecypchl
padoThI
1 [Ipenmer xumuu. Ponbs XumMuu B )KU3HU 1 but6mmoreka [IOK
yejgoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 TTousiTre 0 MeTOAaX MO3HAHUS B XUMUAU 1 bubnnorexa LIOK
A https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

[Tpaktruueckas padora Ne 1 «IIpaBuira
paboTHI B 1a0OPaTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTOpHLIM
000pyI0BaHUEM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d23dc

Yucreie BemecTBa U cMmecu. CriocoOnl
paszesieHus: cMecei

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas pabora Ne 2
«Pa3nienenue cmeceii (Ha mpumepe
OUYMCTKH OBapEHHOM COJIN)»

bubnnorexa [JOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE JIEMEHTBI. 3HAKU bubnmoreka [JOK
(CMMBOJIBI) XUMHUUECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
[TpocTsie U CIIOKHBIE BEIIECTBA nommorexa IO
https://m.edsoo.ru/ff0d2a6c
bu6nuorexa [IOK

ATOMHO'MOJ’IGKYJ'ISIPHOC YUYCHUC

https://m.edsoo.ru/ff0d2d50



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 IIOCTOSIHCTBA COCTaBa BCIIIECTB.

bub6nmoreka [IOK

10 X .B
mmrieckas gopmya. Banenroct https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
14
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnmnoreka [JOK
XUMUYECKHUX PEaKIIUN https://m.edsoo.ru/ff0d3al6
3aKOH COXPAaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
16
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuueckux peaxiui
18 (coenMHEHUs, PA3NOKECHUS Bubmmorexa [IOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeauCT. O6001IeHne 1 bubmorexa [JOK
’ . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTh3aIus 3HAaHU I
20 KonTtponpHas padora Nel no treme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa IIOK

BO3Ayxa. Kucnopon — 3nemMeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BCUICCTBO. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

bubmuorexa [JOK

22 KHCIIOPOJA (PEAKIIMH OKNCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MOTy4YEHUsT KUCIIOPO/ia B
23 JabopaTopun ZILIH OMBIH_IJIGHII){OI:)TI/I bubmorexa LOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoii 3¢ exT xumMuaeckon maboparopHas pabota 1
€aKIIUHU, IIOHITHE O MCTIOR30BAHHICM bubmnorexa [JOK
24 p ’ obopynoBanus Touku
TEPMOXHMMHUYECKOM YPaBHEHUU, DK30- U Pocta Lludposas https://m.edsoo.ru/ff0d4790
SHAOTEPMUUECKUX PEAKIUSIX maboparopust Poouknad
ctp 10 ombrTer Nel,2,3,4,5
TommBo (HeTh, yroJib ¥ METaH).
25 3ar HBHeI—EI/qu];O3 . a, CIoco0bI c)ero brbmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTrdaeckas padbora Ne 3 o Teme
26 «Hpon eHue 1/112061/1 aHue KUCaopoaa 1 bubmorexa HOK
yi . p pOa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
Bonopon — anemeHT u mpocToe bubmmnorexa LIOK
27
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 ®du3nvecKkue U XUMUYECKHUE CBONCTRA but6mmorekxa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KUCTTOTaX M COJISAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bubnmnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
P P but6mmoreka [IOK
31 «[Tonydyenne u cobrpanue BOIOPOIa, 1

M3y4YEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MousipHblii 00BEM ra3zoB. 3aKOH

bub6nmoreka [IOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Breruncienns o0bEma, KOJIMYECTBA

33 BEII[ECTBA Ta3a M0 €ro U3BECTHOM bubmorexa LOK

. ‘ https://m.edsoo0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU O0BEMY
Brruncnenus 006EMOB ra30B 1Mo

34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
P N pear . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B

35 ®dusnyeckue ¥ XUMUYCCKHIE CBOMCTBA sabopatopHas paboTa ¢ bubnuorexa [JOK
BOJIBI MCTIOJIE30BAHHEM https://m.edsoo.ru/ff0d587a

obopynoBanus Touxu Pocta
Hudporas mabopaTopust
Pobukiad

ctp 25 « CBoiicTBa
MPUPOAHBIX BOU.
Onpenenexnue
MHWHEpAJIIN3aLUU BOJIBD)

36 CocraB ocHoBanuii. [lonsitue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuresns. HachimeHHbIe

37 u HeHacmpeHHmIe) acTBOpBI. MaccoBas bubmorexa HOK

il p PBbI. https://m.edsoo.ru/ff0d5b40
JI0JISL BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme

38 «IIpuroroBieHne pacTBOpOB C 1 bubmuoreka [IOK
onpeaenEeHHON MacCOBOM JOJIeH https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEUIECTBA»

39 KonTtponpHas padora Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIus, but6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TTonydyeHue U XUMUYECKHE CBONCTBA

¥ bu6nuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydyeHue u XUMHUYECKHE CBOWCTBA bubnmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubnmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosryueHne U XMMUYECKHE CBOICTBA sabopatopHas pabota ¢ bu6mmoteka [IOK
KHCJIOT HCTIOB30BAHICM https://m.edsoo.ru/ff0dfee2
obopynoBanus Touxu Pocrta
nugpoBas 1adopaTopust
Po6ukiad
ctp7 « U3mepenue pH ¢
MOMOIIIbIO TIPUOOpPa U
HMHOWKATOpa»
Conu (cpeanue): HOMEHKIATYpA,
46 cnocoéLII) IIOJI )eHI/ISI XHMHquKHe bubmorexa [JOK
N i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 3aa4 110 TEME 1 bubmmnoreka [JOK
«OCHOBHBIE KJIaCChl HE OPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUID)
48 ['eneTndeckas CBs3b MEXTY KiaccaMmu bu6nunorexa [JOK
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuorexa [JOK
49 O06o001IeHNe U CUCTEMaTH3allHsl 3HAHU T
H H https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KIIACCHl HEOPTraHMYCCKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIUHCHUI
IlepBBIe MONBITKH KIacCH(pUKAIIUN
P ¢ bubmuorexa [JOK
51 XHUMHYECKHX 2JIeMeHTOB. IloHsATHE O

rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepronnueckuii 3aKOH U

bubmuorexa [JOK

52 IT
€pPUOINYECKAsl CHCTEMAa XMMHUYECKUX https://m.edsoo.ru/00adas2c
anemenToB /I. 1. MenaeneeBa
53 [Tepuoapl, rpymIIbl, TOATPYIIITHI bubmorexa LOK
PHOZEL, TPYHIIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka HOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
P P . bubnmoreka [JOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHHUIO B bubnmoreka [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BuTHsA HayKu U npaktuku. . 1. bubmmnoreka [JOK
MenpeneeB — y4€HbIN, MTEIArOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
58
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa [JOK
59 n
OHHAT XUMITHECKas CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHntHas nossipHasi XuMuueckast bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHYECKast bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TCTICHE ORMCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

peakiuu

https://m.edso0.ru/00adb076
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64

OKHUCITUTEN U BOCCTAHOBUTEINA

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

65

KonTposabnas padora Ne4 o reme

bubmuorexa [JOK



https://m.edsoo.ru/00adb076

((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK

cHUcTeMaTu3alus 3HaHU I https://m.edsoo.ru/00adb33c

67 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK

crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00ad9ch2

68 Peseprublit ypok. O6o01menue u 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 8
I[MTPOT'PAMME
9 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsbl

IIepronrueckuit 3aK0H.

1 [lepuoanueckas cucrema 1 bubnuorexa [IOK
XUMHYECKUX demMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XMMUYECKHUX JIEMEHTOB 1 bubmorexa HOK

R https://m.edso00.ru/00adb6b6
MEPBBIX TPEX TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THITBI 1 Bbubmmoreka [JOK

KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/00adbac6
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Konrponsnas padora Nel mo teme

S) «IToBTOpeHue u yriyoneHue 3HaHUI
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
6 Knaccuukanus XumMmuaeckux bubnuorexa LIOK
peaKUuii O pa3IuYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHUYECKOU BuG LIOK
noIMOTeKa
7 peaknuu. [IoHSITHE O TOMOTCHHBIX U
FeTEpOTEHHbIX PEAKIIAX https://m.edsoo.ru/00adbe9a
[ToHsATHE O XUMHUYECKOM PABHOBECHUH. Eub 10K
nOJINOTEKA
8 @DaxTOopHl, BAUSIOLUIUE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XMMHUYECKON PEaKIUU U IOJIOKEHUE " '
XUMHYECKOTO PABHOBECHS
9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bu6mmoreka [JOK
peaKIum https://m.edsoo.ru/00adcade
Teopus 2NeKTPOIUTHYECKON maboparopHas pabora ¢
10 nucconuani. CUiIbHbIE U ci1a0ble HCTIONL30BaHHEM 000Dy J0BaHHA bubmmorexa [JOK
’ Touku Pocra PoOukinabd https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI crp 17
« I/ICCJ'IGI[OBaHI/Ie
AIIEKTPOIPOBOTHOCTH
dCTBOPOB»
N bubmnoreka IJOK
11 Honnble ypaBHEHMSI peakLuit 1
https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U nabopaTopHast paboTa ¢
12 OCHOBaHHI B CBETE MPEICTABICHUM ucnoNk30BaHKeM obopyosaHns bubmorera I[JOK
5 _ Touka Pocra PoGuknad https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTHIECKOM TUCCOITHAITIN « LudbpoBas 1aGOpaTopHs» CTp
15 « M3ydenue HanpsHKeHUS
Oatapeikn»
XUMHYECKHE CBOMCTBA COJICH B CBETE BuG 1OK
. nOINOTEKA
13 npescTagneuit 00 https://m.edsoo.ru/00add8b2
SIIEKTPOIUTUYECKOM AUCCOLUALIIH T '
. bu6mmorexa [IOK
14 [TonsTHEe O THAPOIU3E CONEH 1

https://m.edsoo.ru/00add9d4
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O0001IeHYE ¥ CUCTEMATU3 AU

bu6mmoreka [JOK

15 .
3HAHHUH https://m.edsoo0.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «PemeHnne s3xcnepuMeHTAILHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a4»
Konrponsnas padora Ne2 o teme
17 «DNEKTPOJIUTHUECKAS JUCCOLIHALIMS bubmorexa LHOK
p a AL https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKIIUU B PaCTBOPaX»
OO01ast XapaKTepPUCTHUKA FaJIOT€HOB.
18 XI/IMI/IIIGCKI:/IG CBzﬁCTBa Ha IIpUMepe bubmorexa LIOK
puMep https://m.edsoo.ru/00addfe2
XJjopa
19 Xnopooaopoa. CosisiHasg KUCIIOTa, bu6mmoreka [JOK
XMMHYECKHE CBOMCTBA, OJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
ITpakTruyeckas pabora Ne 2 mo Teme
20 «[Tonyuenne conTHON KUCIOTHI bubmorexa HOK
yi . N ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brruncnenus mo ypaBHEHUsIM
21 XUMHYECKHUX PEaKLHi, €CIU OIUH U3 bubmorexa LIOK
PeaKiu, a https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO1ast XapakTepUCTUKA YIEMEHTOB bubmuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJUTOTpOTTHBIE MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmoteka [IOK
B IIpupoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBonopon, CTpOeHHE, bubnmoreka [JOK
24 .
(bU3MYECKre U XUMHIECKUE CBOMCTBA https://m.edso0o.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTA,
. bu6mmorexa [IOK
25 (bU3UYEeCKre M XUMUYECKHE CBOWCTBA,

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JICKAILIHE B
OCHOBE IPOMBIIIICHHOTO crocoba
IIOJIy4YEHUS CEPHOU KUCIIOTHI.

Bbu6mmorexa [JOK

26
XHMMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeAMHEHUSIMHU
cephl

97 Beruucnenue MaccoBoM J0JIM BBIXO/1a bubmuoreka [JOK
MPOYKTa peakLnu https://m.edsoo.ru/00adec8a

28 OO1as XxapakTepUCTHUKa DJIIEMEHTOB bubnunoreka [JOK
VA-rpynmnsl. A30T, pacipoCTpaHEeHUe https://m.edsoo.ru/00adeea6
B IIpupoe, Gu3nyYecKue u
XMMHYECKHUE CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, TONyUYEHUE U bubmorera [JOK

’ i https://m.edsoo.ru/00adf004
MIPUMCHCHUE
ITpakTruyeckas pabora Ne 3 o Teme
30 «[TomydyeHre aMMuaKa, H3ydeHue ero bubmmorexa [JOK
N yi » 13YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KUCNoTa, e€ pusnyeckue u bubnuoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 00OpeHnil. XMMHUYECKOE bubmorexa LOK
yAoobp ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
doctop. Oxeun docdopa (V) u

bop bocipopa (V) bubmuoreka [JOK
33 dbocdhopnas kucnoTa, PuU3NIECKHUE U

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocaToB B
KauecTBE MUHEPAJIbHBIX y100pEHUI.

Bbu6mmorexa [JOK

34 3arpsi3HeHUE IPUPOTHON CPEbI https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacipocTpaHEeHUE B
35 npnpgz[e, gmnlz{ecile U XUMHUYECKHe bubmorexa [TOK
cBolicTBa https://m.edsoo.ru/00adfd9c
36 Oxcunel yriaepona, ux Gpusnveckue u bubnuorexa [JOK
XUMHUYECKHE CBOKCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcHaoM yriepoaa (1V)
37 VYronbHas KUCIOTa U €€ COJTU bubmoreia HOK
https://m.edso00.ru/00ae006c
ITpakTuyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka IIOK
KauecTBeHHas peakuus Ha kKapOoOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmaorexa LOK
https://m.edsoo.ru/00ae054e
COCMHEHUSIX YTIepoaa
40 Kpemnuuii u ero coeguHeHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAJIbHBIX 3a7a4 M0 TEME bubnmnoreka [JOK
«BaxHeimme HeMeTaJlJTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonrtponsHast padora Ne3 o teme
. bu6mmorexa [IOK
42 «BaxHeimme HeMeTaluIbl U UX

COCAUHCHUA»

https://m.edso0.ru/00ae0el8
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OO01mas XxapakTepuCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB.
Meraunueckas CBsi3b U

Bbu6mmorexa [JOK

43
MEeTaJUINYeCKas KpUCTAIINYeCKas https://m.edso00.ru/00ae103e
pemérka. @u3nveckue CBOMCTBa
METAIIOB
XUMHUUECKHE CBOMCTBA METAILIOB.
44 DIEKTPOXUMHUUECKUH PsI bubnnorexa [IOK
P N P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O61ue cnocoObl MOTydYeHHs
MmetauioB. Criasel. Beruucinenus mo
45 aBHEHUSIM XHUMHYECKUX PeaKIuil bubmmorexa [TOK
M peaKim, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
npuMecHu
46 IToHsaTHE O KOPPO3UHU METAIIIIOB bubmorexa HOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIEC METAJIJIbI
= https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUBI HATPUS U bubnuoteka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuorexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeTUHEHNUS KaJbIIAA bubmorexa LOK
H https://m.edsoo.ru/00ae15e8
51 O0006I11IeHNE U CUCTEMATHU3AI1SI
3HaHUHU
JKEcTKOCTh BOIBI M CIIOCOOKI €€ Bbubmmorexa [JOK
52
YCTpaHEHUA https://m.eds00.ru/00ae1886
[TpakTrueckas padota Ne 6 mo Teme
R .. bu6mmorexa [IOK
53 JKEcTKOCTh BOIBI M METOMIBI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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Bbubmmorexa [JOK

>4 Admomuil https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK
55
THIPOKCHU/IA https://m.edsoo.ru/00aelc64
Bbub6mmorexa [JOK
% AKeneso https://m.edso00.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Kele3a bubnnoreka [JOK
(1) m xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie U CUCTEMATU3ALU
3HAHUU
[Ipaktuueckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 334 10 TEME bubnunoreka [JOK
«BaxHeinme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruncnenus no ypaBHEHUsIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJTUH U3
peareHToB JIaH B U30BITKE WU bu6nmoreka [JOK
60
COAEPKUT MpuUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakuuu
61 0606H}CHHC Y CHUCTeMAaTH3aIus
3HAHUU
KonTponbnas padorta Ne4 o reme
62 «BaxHeinme MeTaIbl U X
COCIMHECHHU S
BemectBa u Mmatepuasi B bu6mmoreka [JOK
63 .
[MOBCEHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHNE bubnuorexa LIOK
OKpY’Karoller Cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK

9KOJIOTUYECKHX MPOOIIeM

https://m.edsoo.ru/00ae4270
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PezepHblil ypok. O6001meHE U bub6nuorexa LIOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011eHNE 1 1 bubmuorexa [IOK
cUcTeMaTu3alus 3HaHUU https://m.edso0o.ru/00adb33c
68 PezepHslil ypok. O6001meHE U 1 bub6nuorexa LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2








































YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






