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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIcCHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C YYETOM KOHIEIMIMH MPENOIaBaHus yueOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeIbHBIX Oopranu3anusix Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
peaMeTa, YCTaHABIIUBAET o0s13aTeNbHOE IIPEAMETHOE COZIEpXKaHHUe,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM U CTPYKTYPHUPOBAHHUE IIO
pasnenaM M TeMaM IMPOrpaMMbl IO XUMHH, OINPEAEIIET KOJWYECTBEHHBIE H
KA4E€CTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoOIecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a Takke TpeOOBaHUN K
pe3ysbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs IO OCBOEHUIO
y4e0HOTO COJIep KaHMUSI.

3HaHUE XUMHUHU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAICHUSIX
SHEPruu M 00 HSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEHICHUs TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBOM U SKOJIOTHYECKOI 0€30MacCHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3yyenne xumuu:

CIOCOOCTBYET  peayiv3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
(dbopMupoBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHHE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH
OoOydJaromMXcs, HABBIKOB HX CaMOCTOSTENIbHOM  Yy4eOHOM  JIeSITEeNbHOCTH,
AKCIEPUMEHTAIBLHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HeCCHOHATBHON e TEeIbHOCTH;

3HAKOMHUT CO CHEelU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOT'O B3IJIsSIAA HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH OOYYarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepaHusl ~ y4eOHOro  mpeaMeTa, KOTOPbIM  SABJSIETCA  IEIarorM4ecKu
aJanTHPOBAaHHBIM OTpaKeHHEeM 0a30BOM HAyKH XUMHH Ha OIpeIeIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepkaHUsl MPOTpaMMbl IO XUMHH CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHHUH aToOMa U XMMHUYECKON CBSI3H;

— TMpPEeACTaBJICHUNM 00 JJIEKTPOJIUTUUECKON JUCCOIMAlMM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YpOBHS K JIpyromMy, BBIONHSASA (DYHKIIUKU OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPaKTUUYECKOTO MPUMEHEHHUS U TOJy4YEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
MPEACTABJICHUS O XMMUYECKON COCTABJISIIONICH HAyYHOW KApTUHBI MUPA B JIOTHKE
e€ CHUCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHHUS K HAYYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHME XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHWM W3 pPaHee HW3YYCHHBIX YYEOHBIX MpeaMmeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knaccel» u «®u3znka. 7 Kiaacc.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeameTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI XHUMHUYECKHUX
3HAaHUW — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 000OIICHUN MHPOBO33PEHUYCCKOI0 XapakTepa, s3blKka HayKH, B



OpPUOOIICHUM K HAy4YHbIM METOJaM TIO3HAHUS TPU M3YyYECHUU BEILECTB H
XMUMHUYECKUX PEaKLIUi, B (OPMUPOBAHUU U Pa3BUTUHU MO3HABATENBHBIX YMEHHUH U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHEe NMPUOOPETH TaKUe LU, KakK:

— (opMupoBaHHE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CHIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HampaBlEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHYecKoe MpHOOIIeHHUE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITa Pa3HOOOPA3HOM NEATENbHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBanue o0mel (QYHKIMOHAIBLHOM UM €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOII[ETO MHUpA, WCIONb3Ys 3HAHWS U OIBIT, MOJYUYEHHBIE MPH H3yYCHHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYAOBOM JEATEIIBHOCTH;

— ¢opmupoBaHue Yy OOy4alOMIMXCS TYMAHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1[eJIECOO0pPa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIs U HANPaBICHHOCTH NajlbHEHIIEro
o0yJeHus.

OO1mee 4YUCIO YacoB, OTBEACHHBIX JUJISI M3Y4YEHUS] XHMHH HAa YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 gacos: B § kiacce — 68 gacoB (2
yaca B HeJIelo0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomax Mo3HaHUA B XUMHUM. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3aciIeHUs] CMECCH.

ATOMBI W MOJEKYJIBl. XHUMHYECKHE dJIeMEHThl. CHMBOIBI XUMHUUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OtHOcuTeNnbHAsT MOJIEKYJIsSIpHAs Macca. MaccoBast 10151 XMMUYECKOrO 3JI€MEHTa B
COCIMHEHUU.

KonunuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoOCBsI3b KOJIUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHEHUMN.

Du3NYEeCKUe U XUMUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PeaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JaOOpaTOpuu |
npuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yYEHHE U OMUCAHUE
¢uznuecknx CBOMCTB O0OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIIOTOW) SIBJICHUH, HAOIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasfio’keHue caxapa,
B3aMMO/ICHCTBHAE CEPHOU KHCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHWe THIPOKCHAA
meau () mpu HarpeBanuu, B3auMoaelcTBHUE XkKee3a ¢ pactBopoM coau meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZICHHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIeH MOJIEKY
(11apoCTEeP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3jieMeHT U mpocToe
BemecTBO. Haxoknmenue kuciopona B mpupojae, (U3MUECKHe U XUMHYECKUE
cBoiictBa (peakumu ropeHusi). Oxcuiabl. Ilpumenenue kucnopoga. CrocoOsl



MOJly4eHHUs KUCTopoja B Jaboparopud U MPOMBINUIIEHHOCTH. KpyroBopot
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CcBoMCTBAa BOAbL. Boma Kkak pactBopurenb. PacTBopsl.
HacellieHHble M HEHACHIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Dusmueckne ©U XUMHUECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn axktuBHoct MmertaimnoB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUSA KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHuss TopeHus (MoXkapa), O3HAaKOMJIEHHE C o00pasllaMH OKCHUAOB H
ONHMCAHME HX CBOWCTB, IOJIYYEHUE, COOMpPAHHE, PACIO3HABAHHE U HU3YyYEHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEW pPACTBOPEHMS BEILECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpueM ©  KaimblueM) (BO3MOXHO  HMCIOJB30BAHHE  BUEOMATEPUATIOB),



UCCIIEIOBAaHUE OO0pa3l[0OB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAacTBOPa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /J[.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI DJIEMEHTA.

Crpoenne atoMoB. CocTtaB aToMHBIX saep. M3otonel. DnekTponbl. CTpoeHMe
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxeHuro B [lepuonnueckon cucreme 1. . M enneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPaanyca AaTOMOB XUMHMUYECKHX DSJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. J[. M. MenneneeB — yuy€Hbli u
I'PAKIaHNH.

Xumnueckasi cBsi3b. KoBasieHTHass (monsipHass YW HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHWHKA C pPACTBOPAMH KHCIOT W IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUHI
(ropeHue, peakuu pa3ioKEeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeaMETHBIX CBSI3€d MpU W3YYEHMH XUMHUHM B 8 KIacce
OCYIICCTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

@duszuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnueckuii 3akoH. [lepruonnyueckas cucreMa XMMAYECKUX IEMEHTOB /1.
N. MengeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUHU BEIIECTB, MO TeIIoBoMy 3(dexty, 1o
M3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKHX JJIEMEHTOB, TI0O OOPaTUMOCTH, TIO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKLUU U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HMCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumMuueckont csizu. CreneHn aquccoruanu. CUIIbHBIC U CA0bIE SJIEKTPOIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O TUAPOIM3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpHsi), UCCIEAOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3/ACWUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCIECIOBAHHE AIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKAaHHUs  PEaKUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajika, BbAENIEHUE Ta3za, oOOpa30oBaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PACIIO3HABAaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBK) KAyeCTBEHHBIX pPEAKIWM HAa  HWOHBI, PEIICHHE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHE CBOWCTBA Ha IPUMEpPE  XJopa
(B3aUMOAEICTBUE C MeETAUIaMH, HEMETaJUIaMH, IIejJo4aMu). XJIOPOBOJAOPOA.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IIPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOWCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHAYECKHE CcBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kucnora, (QU3MYECKUE U XHUMHYECKHE CBoWcTBa (00ImME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KuciioTel. COIM CEpHOM KUCIOThI, KAYECTBEHHAS peaKus Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ cCOeAUHEHUM B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue 1 XMMHUYECKHUE CBOICTBA, MOydeHne U npuMeHeHue. Coinu aMMOHUS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIGH AaMMOHHUSI B KadyecTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUeckrue M XUMHUYECKUE CBOMCTBA.
Oxkcun dpocdopa (V) u dbocdhopnas kuciora, Gpu3ndeckue 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OObmast xapaktepuctuka 3meMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Monu(UKaIMK, pacmpocTpaHeHWe B MpUpoae, (u3uueckue ¢ XUMHYECKHE
cBoiictBa. Ancopouus. Kpyroopot yriepona B npupoae. OKCuibl yrieponaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIMA
addext. YronapHas KuciaoTa U €€ cou, X GU3NUEeCKue U XMMHUYECKUE CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, TTPOMBIIUIEHHOCTH U CEIIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUJIeH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpuponaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, WPUPOIHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepaboTku (O€H3MH), MX POJib B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, YyriieBojax — U Ux
poiaM B OKM3HM 4YelOBeKa. MarepuaabHOEe €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHUE CBOICTBA, IOJy4YEHHE U
npuMeHneHnue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, IIEeMEHT, OeTOoH, keye300eToH. [IpoGraembl 0e30MmacHOro HCMONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TIPOTEKaHHUS, OIBIThI, OTpaXKarolue (QU3NYECKUe M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamyd XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasilaMmu  ceppl W €€  COCOUHEHUAMH  (BO3MOXKHO  HMCIOJB30BAaHHE
BUJICOMAaTEepUAJIOB), HAOIOICHUE Mpollecca OOYIJIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOicTBaMu azora, (ochopa W WX COCAMHEHHH (BO3MOXKHO MCIOJIH30BAHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pochaT-nuoH U M3ydeHHe NMPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHUE, COOMPaHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CUJIMKAT-UOHBl W W3yYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
OPOJYKIIMEN CHJIMKATHOW MPOMBIIUICHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTa/iibl U UX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaioB. MeTraminueckas CBsI3b U
METAJUIMYECKass  KPUCTAJUIMYECKAs]  pElETKa.  DJIIEKTPOXUMUYECKUN  psl
HanpsoKeHUN MeTaiioB. OU3nMYeckue U XUMUUECKHE CBOMCTBa MeTauioB. OOiue
crnocoObl ToJiydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lemounsie MeTaiuibl: nojiokeHue B Ilepruoguyeckor cuCTeMe XUMUYECKHX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3nYecKre U XUMHUECKHE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUABl HaTpuss M Kanus. [IpuMeHeHue WIENOYHbIX METAUIOB M HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellnne coequHEHUS Kalblusg (OKCUZA, TUIPOKCHUI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0’)keHUE B [leproanyueckoi cucteMe XUMHUYECKHUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBOMCTBA OKCHUAA M THAPOKCU]IA
ATIOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMHUYECKUE CBOMCTBA kele3a. Okcuabl, ruapokcuanl u conu xenesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U HOJIYUCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJlbllid WU HATpPUs C BOJOW (BO3MOXHO WCIIOJIb30BAHUE BHJICOMATEPHUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMoEHME U OMKMICAHUE MPOIECCOB OKPAIIUBAHUSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
U TUJPOKCUJA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «Baxkuelue
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKCnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule ceazu



Peanu3zaniusg MeXNpeaMETHBIX CBSI3€M MPU HM3yYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKkT, rUmores3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOIOT s, MaTepUaIb.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BEJIMYUHBI, €IUHULIBI U3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI  OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJI¢ OOYYEeHMS] XUMHUU B E€IMHCTBE Y4EOHOH W
BOCITUTATEJILHON JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlllecTBe TpaBWJIaMM W HOPMaMH TIOBEJICHUS U CIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIUN 00 Yy4JarOIINXCS.

JImgHOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBHCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd H
pacuIMpeHue onbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpMoOTHYECKOro BOCITUTAHMA:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAy4YHOMY HACJIEuI0, TMOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMAaIHEl o
MEePEOBBIX JOCTHUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U OOIIECTRA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
NOJIE3HOW,  y4eOHOMCCIIENOBAaTEIbCKOM, TBOPYECKOW M APYrUX  BHJAX
JeSITeNTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHON MACSTENLHOCTH TIPH
BBITIOJTHEHUU YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Y4EOHOW MAESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAYKW W COCTABJISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI TPHUPOJbI, B3aUMOCBSI3IX YEJIOBEKA C
IPUPOJHOMN CPEIO, O PO XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPBhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEJIbHONM pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypor, JOCTYMHBIMU TEXHUYECKUMH CpEJICTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyYEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aJKOTOJIsI, HAPKOTHKOB, KYPEHHS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs ¢ y4ETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBIIT 0€301TaCHOTO TTOBEACHMS TP paboTe ¢ BEMIECTBAMH, & TAK)KE B CHUTYaITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTMYECKOW KYJIbTYPhl, OCO3HAHHsS TJI00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pPE3YJNbTATOB BBIACISIIOT 3HAYUMBIC JIJIS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4HOM KapTHMHE MHpa, U YHUBEpPCAJIbHbIE yueOHbIC NE€HCTBUS (TI03HABATENbHBIC,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble 0OecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYHIECTBICHUIO Y4EOHOMU
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe AeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PACKPbIBATh CMBICII XUMUYECKUX MOHATUU (BBIACNIATh HUX XapaKTEpHBIE
NPU3HAKH, YCTaHABJIMBAaTh B3aMMOCBS3b C JAPYIMMH IMOHSATHSIMH), UCIOJb30BAThH
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKAY OOBEKTAMU HW3YUEHHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTHUBHBIE, I€TyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE MPUMEHATh B IMpOLECCE MO3HaHWS MOHATHS (IpEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpazoBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJCIbHBIC MPEICTaBICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C YYETOM
3TUX MOJEIBHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
OPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHUE HCIIOJIb30BaTh IMOCTABIEHHBIE BOMNPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa IO [UIAHWPOBAHUIO, OpPraHU3alUd W IPOBEIAECHUIO
YYEHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaOM0JaTh 3a XOAOM IIpolecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTUYET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMyYHbIX BUAOB U (HOPM MPEICTABICHHUS, OTYYAEMYIO U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOIO COJEp)KaHUsA, CIPaBOUHBIC
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE MPUMEHATh PAa3IU4YHbIE METOJbI U 3aIllpOChl MPHU IOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpPO aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCHONb30BaTh M aHAJM3UpOBAaTh B Ipolecce YydyeOHOM u
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOUIEH NPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEeHUs 3aJaBaThb BONpOChl (B XoAe aAuaiora W (W) JUCKYCCHHU) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pPE3yJbTATOB BBIMOJHEHUSI XMMHUYECKOIO 3KCIEepUMeHTa (J1abopaTOpHOrO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEJOBATENIbCKOM  JEATEIbHOCTH NP PELICHUU
BO3HHUKAIOLIUX MpOOJEeM Ha OCHOBE Y4é€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIC YHMBeEpCaIbHbIe Y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[IO3HABATENbHBIX 33Jau, CaMOCTOATEIbHO COCTABJIATh WM KOPPEKTHPOBATh
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3yd4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBUE ITOJIyYEHHOI'O pPE3yJIbTaTa 3asBICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MPEAJIAraeMbI€ B YCIOBUH 3aJaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBui, crnenmuduueckue IS TMPEAMETHOHM  00JacTH  «XHUMHS», BHJIbBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl J10JIsI XUMHUUECKOTO JIEMEHTA B COSAMHEHUM, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKIUU, TEIUIOBON 3 (HEeKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSITUH W
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKUCIEHUSI  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cmbicn [lepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX BJIEMEHTOB OT MX IOJOXEHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e ONHUCHIBATHh M XapakTepu3oBaTh TabmumuHyto (opmy Ilepuomnueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodounast noarpynmna (b-rpymnma)», maibie u
OoJbIIMEe TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema xumudeckux djemeHtoB J[. WM.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAjipa, 001lee YUCIO JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHThI, HCOPTAaHMYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUYe€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BELIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIC OIEPAIMH MBICIUTEILHON ACITEIHPHOCTA — aHAJH3
W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMATH3aIlnio, KIacCU(PHUKaIIUIO,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — JUIS M3y4eHUs CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBIC METObI
MO3HAHUS — HAOMIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe IMpaBUjiaM OOpalleHusl C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIECIEHHON MacCOBOM JOJEH pAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTD Y O0YJaAIONIUXCS YMEHHIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATENLHOCTD, CTENEHb
OKHUCJICHHSI, XUMUYECKasi pPEaKIlsi, XUMUYECKasl CBA3b, TEIJIOBOU 3 (DEKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE pPEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIEHTHAsl, MOHHAs, METaUNIMYECKas) B HEOPraHHMYECKUX
COCJIMHEHUAX, 3apsi/i MOHA MO XMMHYECKON (GopMylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHMWE: OINKChIBATH W XapaKTEpPU30BaTh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATUS «IJaBHas mnoArpymnmna (A-rpynmna)» M «mododHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCSCKONM TabnuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAUHECHUU B
npeaenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYMM C YYETOM CTPOEHUS HX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTraHMYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIME W crenuduueckue XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHUS peaklMii, MOATBEPKAAOIINX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXy BEIIECTBAMH PA3TUYHBIX KIJIACCOB;

e PpaCKpbIBaTh CYIIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMil
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa ITUX PEaKIUif;

e TMPOrHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TIPOTEKAHMSI XUMUYECKUX TMPEBPAIICHUN B Pa3IMYHbIX
YCIIOBUSIX;

e BBIUKCIATH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

e COOJIFOATH IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbiM 00OpYJIOBaHHMEM, a TakKe IMpaBuwiIa oOpalieHus: c
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIIUSIMA TI0 BBHITIOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYEHHI0O W COOUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

e TMPOBOAUTH  PEAKIUM, MOATBEPKIAIONINE  KAUYeCTBEHHBIM  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMHUI-,
uonua-, kKapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(dar-, THIPOKCUI-HOHBI,
KaTUOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

e TPUMEHATH OCHOBHBIC OINEPAIIUU MBICIUTEILHON JEATEIHLHOCTU — aHAJIH3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€Ud — JJII M3Y4YCHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, W3MEpPEHHEe, MOJCIMPOBaHUE, DKCIEPUMEHT (peaibHBIM U
MBICJICHHBIH ).

Pabouas nporpamma no yuebHomy npeamery “Xumus. bazoBbiii ypoBeHb”

TUTs 00yJaronuxcs 8-9 KI1accoB CBsizaHa ¢ paboveit mporpaMMon BOCITUTAHUS
4yepe3 MOJYJb «YpoUyHas AesTeNbHOCTbY:

-OpUCHTAUM:A ITPOrpaMMBI CBA3aHbI C ICIICBBIMU IIPUOPUTCTAMU.

-IIPHUBJICYCHUC BHUMAHUWA YIalIUXCA 4CPC3 HCHHOCTHOC BOCIIPUATHC.



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
KoanuecTBO yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KoHTpoJbHbIe IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Paspgea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
XuMusa — BakHas o0J1IacTh
11 €CTECTBO3HAHMS U 5 0 5 but6mmoreka [JOK
' MPAKTHYECKON AEATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
JeI0BeKa
BemecTBa 1 XuMHuueckue bu6morexa IIOK
1.2 15 1 0
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nen 2. BaxkHelnue npeacTaBuTe 1M HEOPraHUYECKMX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 0 1 bubmmoreka LIOK
' 00 okcHax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 0 1 bub6munorexa IIOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsTHE 00 5 1 1 but6moreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [JOK
' HEOPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3iemMeHToB /[. U. Mengeneea. CTpoenne aToMOB.
Xumudeckasi ¢cBsi3b. OKHCJINTETHLHO-BOCCTAHOBHTEIbHbBIE Pe€aKknuu



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

[lepuoanyeckuii 3aK0H 1

31 Ilepunonnueckas cucrema 7 bubmmotexa LIOK
' XUMHUYECKUX 31emMeHToB /. . https://m.edso00.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
XuUMHUYECKast CBS3b.
39 Ok ] 3 but6moreka [JOK
' HCIUTETRHO https://m.edso00.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubmoreka [IOK
1
Hroro no pasneny > https://m.edso0.ru/7f41837c
but6moreka [JOK
3
Hosropenne https://m.edso00.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne i/ P Konrpoabnbie | IlpakTuueckue bp
NMporpamMmabl Beero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUI 5 1 0 bubmmoreka LIOK
' OCHOBHBIX Pa3JeJI0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubmotexa [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs] I CCOLTUALIHU. 8 1 1 bu6motexa [IOK
' XUMHUYECKHE PEaKIIMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
21 OO0mast XxapaKTepuCTHKAa XUMUY eCKIX 4 0 1 bubmmoreka [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO61mas XxapaKTepUCTUKAa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 0 0 bubmorexa LIOK
' PYRHEL L€p https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO0miast XxapaKTepuCTUKAa XUMUY ECKIX G LOK
noanoTeka
2.3 sneMeHToB VA- . Azort, dhocdo 7 0 1
FICMEITTOB TPYIIS! T, ochop i x https://m.edsoo.ru/7f41a636
COCJTMHECHHUSI
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemenToB |VA-rpynmel. Yriaeposa u 8 1 2 bubmorexa [JOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS



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

Uroro no paznemy 25
Pa3znen 3. MeTasIbI H HX COeAMHEHUS
bub6moreka [JOK
3.1 i 4
Obmme CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
. but6mmoreka [JOK
3.2 B 16
AKHENIINE METAJIbI U UX COEIUHEHUS httos://m.edsoo.ru/7fA13636
Hroro mo pazneny 20
Pa3znen 4. XuMus u okpy:Kawmias cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEI0OBEKA 3 bubmorexa TIOK
' = p https://m.edsoo.ru/7f41a636
Hroro mno pazaeny 3
bu6morexa IIOK
IT 3
OBTOperHe https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
Ne ara nudpoBbIie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumun. Posib XuMUM B )KU3HU 1 0 0 bu6mmoreka [JOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
bu6munoreka [JOK
2 I1 1 0 0
OHSITHE O METOJ[aX MO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPUH U IPUEMBI 1 0 1 bubmotexa [JOK
obparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMecH. CriocoOsl bubmoteka IJOK
4 . 1 0 0
paszielieHus cMecel https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
5 «Pa3genenne cmeceii (Ha nmpumepe 1 0 1 brbmorexa [TOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
bu6nmunoreka [JOK
6 A 1 0 0
TOMBL I MOy https://m.edsoo.ru/ff0d2a6c
7 XUMHUUECKHAE PJIEMEHTHI. 3HAKHU 1 0 0 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTRIC H# CHONHBIC BelleTra https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 0 0 bromiorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 X eckas ¢o a. Banentnoc
HMICCKas (OpMyI HICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKHUX DJIEMEHTOB
11 OTHOcCHUTENbHAs aTOMHas Macca. bubmotexa [JOK
OTHOcHTeNbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J0J11 XMMHYIECKOT O bubmioreka [IOK
3JIEMEHTa B COEAUHCHUU https://m.edsoo.ru/ff0d350c
13 KomudaectBo Bemectsa. Moib. bubmioreka [IOK
MousspHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCcKue U XUMUYECKUE SBJICHUA. bubmoteka [JOK
XUMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycioBUSI IPOTEKAHUS bubmmorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus KonmyecTBa, Macchl
17 BEII[ECTBA MO YPAaBHCHUSIM XUMHYECKHX bubmorexa [JOK
. P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanus XuMuaeckux peaxiui
18 (coenuHeHUs1, pa3JIOKEHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBIi1-
19 sunukIoneauct. O6o01IeHne U bubmioreia LIOK
t ACt: Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUU
20 Kontponsnas padora Nel mo teme bubmmorexa [IOK
«BemiecTBa 1 XUMUYECKUE PEAKITUMD) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocraB bu6mmoreka LIOK

BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT 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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeniectBo. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

22 ( WM OKUCJICHUS butmmorexa [IOK
Kneoposa (peaxtt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsarue 06 okcumax
C 0

)y 116000 bl [TOJTYYEHUS KHCIOPOJa B BuGmiorexa LIOK
71ab0paTOPUHU U IPOMBIIIUIEHH OCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
Tennooii 3¢ pexT xumMuueckoi

24 peaKLuuH, OHATHE O bubmmoreka LIOK
TEPMOXUMHUYECKOM yPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
T .

e ; OIUIMBO (HE(PTh, YroJib U MegaHi ) BuGmorexa LIOK

ArPASHCIHE BO3YXa, CHOCOLRL e https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHS

e Hﬁaxmqecxaﬂ pagom Ne 3 mo reme BuGmorexa LIOK
«lonytenme n COVHPaHHe KHciopona, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY»

97 Bonopon — 3neMeHT u mpocroe bubmmorexa [IOK
BelecTBo. Haxoxenue B mpupoae https://m.edsoo.ru/ff0d4dd0

28 du3ryUecKre U XUMUYECKUE CBOMCTRA bu6moreka [JOK
Boziopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KUCIOTAX U COJSIX bubmioreia LTOK

. https://m.edsoo.ru/ff0d50d2

30 CriocoObl OJIy4eHHS BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
II 6ota Ne 4 mo reme

pakTHueckas pabora o TeM BuGmiorexa LIOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIMYECTBA
33 BEII[ECTBA T'a3a M0 €ro N3BECTHOM bubmorexa [TOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P , peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
35 du3ryUecKre U XUMUYECKUE CBOMCTRA bu6moreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TloHstue 00 bubmoteka [JOK
WHIMKATOpaX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachileHHbie
37 i ackl peHHLII; ACTBOPBI MH;CCOBaSI bubmiorexa LTOK
1 HEH .
= p P https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B PaCTBOPE
[IpakTnueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOT'O BEIIECTBAY
39 Kontponpnas pabora Ne2 o reme bubmmoreka LIOK
«Kucnopoxn. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHUYECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccuukaius, bubmoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuorexa IIOK
OCHOBAHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMH4YECKHE CBOWCTBA bubmmoreka LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conn (cpenHue): HOMEHKIATYPa,
46 cnocoérfl)non )CHI/IH XPIMI/I‘ZZEKI/IC bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktryeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME bu6munoreka [JOK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeITHEHUIN
48 I'enetnueckas CBs3b MEXKAY KIIaCCaMU bubmmorexa [IOK
HEOPraHWYECKUX COCTUHEHUH https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000611IeHME U CHCTEMATH3allMs 3HAHUH
B I https://m.edso0.ru/00ad9ch?2
KonTtponbnas pabora Ne3 o reme
50 "OCHOBHBIC KJIACCHI HEOPraHUYECKUX bubmiorexa TOK
o P https.//m.edso0.ru/00ad9%la
COCAUHCHUMN
[TepBbie MONBITKY KiIaCCH(PUKALIUH
51 XHMHYECKHUX dJIeMEHTOB. [lorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJIHbIX 3JIEMEHTOB
Ilepuoanueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoauueckas cucTeMa XUMHYECKHX
https://m.edso0.ru/00ada52¢
anemenToB /. 1. MeHneneeBa
Bbubmuoreka [{OK
53 [Tepuoapl, rpymnbl, HOATPYIIIBI nosmorexa L1

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

bu6mmoreka [JOK

>4 snep. MzoTormbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
55 aToMOB 3JieMeHTOB [lepronnueckoi bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsbl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOXKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa aJis
57 pa3BUTHUS HAYKU U nipakTuku. J. U. bubmuotexa [JOK
MenpneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpa)x<IaHuH
58 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubmmorexa [IOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
o9 HonHas xiMirieckas cossp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XUMHU4YECKast bubmmotexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNmonsipHast XUMHAYECKast bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Crenets okicieHus https://m.edsoo.ru/00adae28
63 OKHCIINTENBbHO-BOCCTAHOBUTEIIbHbIE bubmorexa [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKuCIMTENN U BOCCTAHOBUTEIN bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponbnas pabora Ned o reme bubmmoreka LIOK
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«CtpoeHue aroma. XMMUYECKasi CBSI3b)»

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

66 O600611eHNE U cucTeMaTH3alus 1 bubmuoreka LIOK
3HAHUM https://m.edsoo.ru/00adb33c
67 O00011IeHNE U CHUCTEMATH3AIAS 3HAHUI 1 ]r?tlff;;;T:g;)?rOu}é 0adoch?
68 O06o001IeHNE U CHCTeMaTH3AIUS 1 bu6moreka [JOK
3HaHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KoJsmuecTrBo yacos DJIeKTPOHHbBIE
Ne Hara undposBbie
Tema ypoxa Konrtpoasnsie | IlpakTuyeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
[Iepuognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 0 0 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKUX DJIEMEHTOB 1 0 0 butamorexa [IOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa bubmotexa [JOK

3 1 0 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Busr xuMuueckoi CBsI3M M TUIIBI 1 0 0 bubmoteka IJOK
KPUCTaJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponpnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1 0
OCHOBHBIX Pa3JieoB Kypca 8§ Kiacca»

6 Knaccudukanust XuMudeckux 1 0 0 bubmuorexa [IOK
peakiui Mo pa3IuyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [IoHITHE O TOMOr€HHEIX U 1 0 0 bubmorexa HOK
P ' https://m.edso0.ru/00adbe9a
TeTePOTr CHHBIX PEAKITUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHHU.

8 ®dakTopsl, BIUSIONME HA CKOPOCTh 1 0 0 butmmorexa [IOK

poL B P https://m.edsoo.ru/00adc28¢
XUMHUYECKON pEeaKINH U IMOJI0KECHHE
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XUMHUYCCKOI'O PaBHOBCCH A

OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC

bu6mmoreka [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON
10 nccorma. CUIbHBIE U CIIA0BIE Bubmiorexa IOK
A HHATIH. https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKAil bubmiorexa TIOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHWYECKHE CBOICTBA KUCJIOT U
12 OCHOBAHWI B CBETE IIPEICTABICHUN Bubmiorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIMTHYCCKOMN TUCCOITUALINH
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 IIpeACTaBIEHUI 00 bubmorexa HOK
pedt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
bu6mmoreka [JOK
14 ITo €0 0JIN3€E COJIEH
HATHE O THAPOTH fren https://m.edsoo.ru/00add9d4
15 OO600I1ICHIE ¥ CHCTEMATH3aIUS bu6moreka [JOK
3HAHHUU https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «II))GI_HGHI/IC BKCHpe AMEHTAJIbHBIX bubmorexa TIOK
P https://m.eds00.ru/00addbfa
3ajauy
KonTponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TU CCOLIUALIUS Bubmiorexa OK
p a HHATA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6m1ast XapakTepUCTHKA TaJIOr €HOB.
18 XUMHAYECKHE CBOMCTBA HA IPUMEDPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposoanopoa. ComnsiHast KUcCioTa, bubmuorexa [IOK
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XUMHUYECKHE CBOMCTBA, IMOITY4YCHHE,

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

IIPUMEHEHNE
[Ipaktueckas padorta Ne 2 mo teme
20 «[Tonmydenue consTHON KMCIOTHI butmmorexa [IOK
YHCHEE Co ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX eazpnﬁ €CJIN OJJUH U3 brbamorexa [IOK
PEATIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO61ast XxapakTepUCTHKA 3JIEMEHTOB bubmuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ANnoTponHbIe MOAU(DHUKAIIUU CEPHI.
23 Haxosxienue cepbl U €€ CoeIMHEHUI bu6moreka [JOK
B Mpupoje. XMMHUUECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoniopoi, CTpoeHue, bubmmorexa [IOK
¢usnyecKkne 1 XUMHUYECKHUE CBOICTBa https://m.edsoo.ru/00ade802
Oxcuapl ceprl. CepHasi Kuciora,
25 ¢busnyecKue 1 XUMHUYECKHUE CBOICTBA bubmioreia LIOK
’ https://m.edsoo.ru/00adea28
IpUMEeHeHHe
XUMHYECKHE PEAKIUY, JIEKALUE B
OCHOBE IPOMBILIIEHHOTO criocoba
26 ITOJIY4EHHSI CEPHON KHUCIIOTBI. bubmuoreka LIOK
XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
cepsl
97 Beraucnenne MmaccoBoii 1071 BBIXOAa bu6mmoreka [JOK
MPOYKTa PEAKLIMHU https://m.edsoo.ru/00adec8a
28 OOm1as XxapakTeprCTUKA JIEMEHTOB bubmmoreka LIOK
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VA-rpynmsl. A30T, pacpocTpaHeHUE
B IIpUpojie, GpU3nYecKue u
XUMUYECKUE CBOWCTBA

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

Ammuak, ero ¢pusndeckue u

29 XUMHYECKHE CBOMCTBA, MOJyYCHUE U bubmorexa HOK
» TOTYH https://m.edsoo.ru/00adf004
MIPUMEH EHUE
[IpakTueckas padorta Ne 3 o teme
30 «lTonyueHue aMmMuaka, U3ydeHHE €T bubmorexa [HOK
N v > 3YH https://m.eds00.ru/00adf180
CBOICTBY
31 A3oTHas KHCIIOTa, € PU3nYeCKHue u bubmioreka [IOK
XUMHYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX
32 00peHuii. XUMHYECKOE bubmorera IOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arpsi3sHEHHE OKPYKAIOIIEH CpelIbl
COCIMHEHUSIMU a30Ta
Docdop. Okcung dpochopa U
33 (boc:ll))o pHaSI KI/ICJ'I((l))Ta q)q)lfau(q\e?cxne u bubmorexa [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYeHUE
Hcnonb3oBanue pocharos B
34 KauyeCTBE MUHEPATbHBIX Y100 PCHHIA. bubmmorexa [IOK
3arpsi3HeHUE TPUPOJHON CPEIbI https://m.edso00.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHHE B
35 pu zne g)mnlzlecxll)de 1 XUMHUYECKHE bubmorexa HOK
PUPOE, https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuapl yraepona, ux Gu3ndecKue u bubmotexa [JOK

XUMUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJNoruyeckue mpooemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (1V)

37 VYronbHas KUCIOTa U €€ COJIU butmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[Ipaktueckas padorta Ne 4 mo teme

38 "ITosrydyeHue yriekucioro rasa. bubmoreka LIOK
KavecTBeHHas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorera TIOK
https://m.edsoo.ru/00ae054e
COCIUHEHHUSX yTriepoaa
40 Kpemnuii u ero coenuHeHus bubmorexa HOK
https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Baxuenmme HeMeTallJIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KontponbHas pabora Ne3 o reme

42 «Baxnaelmme HeMeTallIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO0mas xapakTeprucTUKa XMMHY ECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTaiummyeckas CBSI3b U bubmioreka [IOK
MeTaJUTHYeCKasi KPUCTa TN eCKast https://m.edsoo.ru/00ae103e
pemiérka. duznyeckre cBOKWCTBA
METaJIJIOB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubmoteka IJOK

DNEeKTPOXUMUUYECKHUH psJl

https://m.edsoo0.ru/00ael1156
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HaIpsHKEHUN METaJIIOB

O61ue criocoObl MoTy4YeHus
MetayioB. CiaBel. Beruucinenus mo

bu6mmoreka [JOK

45 5
YPABHCHHAM XUMIHCCIUX PEAKIH, https://m.edso0.ru/00ael1156
€CJIM OJIH M3 PEareHTOB COACPKUT
MpUMECH
46 Ilonsarue o KOPpPO3UH METAIIJIOB bubmorexa TIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47
[enosrere meTamer https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCHUIBI HATPUS U bubmuorexa [IOK
KaJus https://m.edso0.ru/00ae14b2
49 [{es104HO3E€MENBHBIE METAIUIBI — bubmotexa [JOK
KaJIbIIUH U MarHui https://m.edso0.ru/00ae15e8
50 Baxnetlimme coequHeHNs KaabIus bubmorexa HOK
A t https://m.edsoo.ru/00ael5e8
51 O00011IEHNE U CHCTEMATH3AIIHS
3HaHUHU
59 JKEcTKoCTh BOJBI M CITOCOOBI €€ bubmotexa [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[TpakTryeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOBI €6 bubmorexa HOK
" A A https://m.edso0.ru/00aelae8
YCTpaHECHHS
. bubmotexa [JOK
54 A
JEOMUIHH https://m.edso0.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA bubmmorexa [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmioreka [IOK
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https://m.edso0.ru/00ae1d86

OKcubl, THAPOKCUJIBI M COJIM JKeJie3a

bu6mmoreka [JOK

> (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cucTeMaTH3aIus
3HAaHUU
[Ipaktueckas padorta Ne 7. Permenue
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxkHeiinme MeTaibl U UX https://m.edso0.ru/00ae3de8
COCMHEHUS»
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JIaH B U30BITKE WU bubmorexa [IOK
COJIEP)KUT MpUMecH. Brruucienus https://m.edso00.ru/00ae1750
MAaCCOBOM 10JI BBIXO/A MPOIYKTA
peakuuu
61 OO6o01mIeHNe U CHCTeMaTH3AIUS
3HaHUHN
KontponbHas pabora Ned o reme
62 «BaxHeiire MeTaIbl U UX
COEITMHECHUS
63 BeniecTBa u maTepuansl B bubmotexa [JOK
MTOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubmuotexa [IOK
64 .
OKpYyXarolen cpeupl https://m.edso0.ru/00ae4270
65 Pousib xumMuu B pelieHun bubmmorexa [IOK
AKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 O0001IeHne U cuCTEMaTU3aLUs Bbu6moreka [JOK

3HAaHUU

https://m.edsoo.ru/00ae0d0a
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67 OO6o011eHne 1 cUCTeMaTH3aIUS 1 bubmotexa [JOK
3HAHUHN https://m.edsoo.ru/00adb33c
68 O06o001eHe U CHCTEMAaTU3AIIHS 1 bubmotexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpaman O.I". AkiimoHepHOe 0011IeCTBO
«M3narensctBO «lIpocBenienune
» Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiinoHepHoe 00111eCTBO

«M3narenscTBO «IIpocBenienre»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Xumus : ypoku B 8 kiacce : nocooue g yuutens /H. H. N'apa Xumus. Ypoku B

9 knacce : mocodue s yuurens /H. H. I'apa

HNA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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