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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO oOHIEro oOpa3oBaHUA
COCTaBJICHa HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C YU4ETOM KOHUENIUHU MPENOIaBaHus yueOHOro npeamera « XuMHs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM Aa€T MpEACTaBICHHE O LEJSAX, OOLIeH cTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABIIUBAET o0s3aTenbHOe IPEAMETHOE COJIEp)KaHUE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MIOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHUU C YYETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peanuzauuu TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTesbHOM
MIPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUN K
pe3yapTaTaM OOy4eHUs] XMMHUH Ha YPOBHE LieJIel U3ydeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHME XUMHH CIY)XUT OCHOBOM i (HOPMHUPOBAHHS MHPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (popMHpyeMble XUMHEW MNpPEACTAaBICHUS O B3aWMONPEBPAIICHUAX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHE MBILUIEHUS M TBOPUYECKUX CIIOCOOHOCTEM
OOy4arolMxcs, HaBBIKOB HUX CAMOCTOATEIbHOM Yy4eOHOW  JIeATEIbHOCTH,
SKCIIEPUMEHTAIbHBIX M HCCIEN0BAaTEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HaKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4aIOIINUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
Colep)KaHMsl ~ ydeOHOro  MpeAMeTa, KOTOpBIM  SIBISETCA  MEJaroru4yecku
aIanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKM XMMHH Ha OMPEJCIEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrpykTypa conmepskaHusi MPOTrpaMMbl MO XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpenCTaBlIeHUN 00 DSIIEKTPOIUTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K JIpyromy, BBHITIONHSSA (YHKIIMU OOBSCHEHUS W TIPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW NPUPOABI, LIEHHOCTHOIO OTHOWICHUS K HAy4HOMY 3HAaHHIO U
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOAUT GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX TOJOKEHUM,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpPUOOIICHUM K HAy4YHbIM METOJaM TIO3HAHUS TPU M3YyYECHUU BEILECTB H
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4€OHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE HHTENJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HAmpaBIEHHOCTb OOyYeHHs Ha CHUCTEMaTHYeCKoe MPUOOIICHHE
O0y4arommxcs K CaMOCTOSTENbHON MO3HABaTEbHOM JESTENbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLWI), UMEIOUIMX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU W3YUYECHHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW KHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEISAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOQHIIL U HAMPaBICHHOCTH JalbHEHIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus: CMECei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHYECKUE SIBICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B J1abOpaTopuul u
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMS BOJbI) U XUMUYECKUX (FOpEHUE CBEYH, MPOKAIMBAHHE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHuu, B3anMoIelicTBHE Kene3a ¢ pacTBopoM comu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONM, HaONIOJICHHWE W  ONHCaHUE  PE3YJIbTaTOB  MPOBEJCHUSA  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopoma B mpupojae, (U3NUECKHe W XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



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

TemmoBoil >PdeKkT XUMHUYECKOM peaKuuu, TEPMOXMMHUYECKHME YpaBHEHUS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3NYECKHE U XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CcBOMCTBA BOAbL. Boma Kak pactBopurelnb. PacTBOphI.
HacehliieHHble ¥ HEHACBIIEHHBIE PacTBOPhHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Krnaccudukarus Heoprannyeckux coenuHenuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. ®Dusmyeckue H XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmenkiarypa ocHoBaHui. PU3WUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psan aktuBHoctn mertannoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. PU3HUECKUE U XMMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAOpoja (ropeHue), B3auMojaekcTBue Bogopoga ¢ oxcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEAEIEHHOU
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCCIICZIOBAaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KHUCIOT U LIEJIOUEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad Mo Teme «BakHelume KIacchl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[lepBble TOMBITKM KIACCU(PUKALMU XUMHYECKHX 3j1eMeHTOB. [lonsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  Menneneea.  Koporkomepuonnas ¥ JAJUHHONEpHOAHAas  (OpMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB NepBbIX 20 XMMHYECKHX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIUIMYECKHUX CBOMCTB MO IPYIIIaM U MEPUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MEXNpEeIMETHBIX CBA3CH MPU M3YYEHUM XUMHM B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHaliM3, CHUHTE3, KIaccuuKaIusi, TEePHOJUYHOCTh, HaOIIOJEHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIEeCTBA, T'a3, (M3UYECKUE BEIIMYHUHBI, CIUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUH B COOTBETCTBHM C TIOJIOKEHUEM 3JIEMEHTOB B Ilepmoanueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeroBoMy 3ddexTy, 1o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakinusax. [IoHATHE O TOMOTEHHBIX M T'€TePOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEaKIMH,  DJIGKTPOHHBIM  OajiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HMCIOJb30BAHHEM  METOJA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOIMALMA BEUIECTB C PA3IMYHBIMU BUIAMH
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W coOJell B CBeTe€ MpEACTaBICHUH 00 BIEKTPOTUTHUECKOM
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aimMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABAaHUE HEOPTaHMYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIIOPOBOJOPO/I.
ConsiHas KucnoTa, XUMUYECKHE CBOWMCTBA, MOJydYeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHMW3M 4YeloBeKa. BaxHellne XJIOpuAbl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMHU4eckue cBoicTBa cepbl. CepoBOJOpoa, CTpoeHue, u3NUecKue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJy4eHUsSI CEepPHOM KHUCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ cOeAUHEHUM B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpY)KAloIIEeH Cpelbl COCIUHEHUSIMHU cepbl (KUCIOTHBIE JTOK[IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U xumuueckue csoicTBa. KpyroBopor azora B npupojie. AMMHUakx, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBolicTBa (0OIIME€ Kak TMPEICTaBUTENS Kjacca KHUCIOT U craeruduueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitoTponHeie Moaudukanuu (ocdopa, (uznUeckue M XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakKTEpHbIE  CTEMEHM  OKHCJIEHHUS.  YTIJEpoi,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoae. OKcuapl yriaepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HCTOYHUKH YIIEBOAOPOAOB (yroib, NTPUPOAHBIM Tra3, HePTh),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4YeCKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, IIEeMEHT, OeToH, eyie300eToH. [Ipobiembl Ge30macHOro MCHOJb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUN (BO3MOXKHO MCIIOJNIb30BAHUE BUIEOMATEPUaIoB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3Y4EHUME XHMHYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnuy Ha cynabdart-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpPHaJIOB), 0Opa3liaMu a30THBIX U (POocPOpHBIX yIO0OpEeHUH, MOTydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4deHHUE Moenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJIECHNE KAYECTBEHHBIX PEaKInii Ha KapOoHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/ibl 4 MX COETMHEHUS

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAass  pEIIETKa.  JJIEKTPOXMUMHUYECKUUA  psj
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B ObITY ¥ TPOMBIIIIIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABI HaTpusi H Kanusa. [IpuMeHeHHe IIETOYHBIX 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. BaxuHelue coequHEHUS Kalblus (OKCHI, THUAPOKCHUMA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHbIE CBOWCTBA OKCHAA M THIIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KIbLIUS W HATpUs C BOJOM (BO3MOXHO MCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKI[Mii HAa MOHBI: MarHus, KajblUsl, AJIIOMUHUS, [IMHKA, KEJe3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEUICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeuime
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOe 3arps3HEHUE OKpYXKaliel cpeabl (MpeaesnbHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

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

Meosicnpeomemmnule ceasu



Peanmu3anusa MeXNpeaMETHBIX CBSI3€d MpU W3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUSA: HAy4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemi€rka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHHULIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

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

['eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



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

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaIruen o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUHU YUE€OHBIX MPOEKTOB, CTPEMIIEHUS! K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHLHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYIBTYPBhI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypor, JOCTYMHBIMU TEXHUYECKUMH CpEJICTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TI03HAHMIO, JIFOOO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCIECACTBUN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIUTAHMSI:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKCHUST 00pa30BaHMs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBMJI 0€30MACHOr O MOBEACHUS IIPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  SKOJOTMYECKOW KYJAbTYphl, OCO3HAHHUS TIJIOOAILHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MUpPA, U YHUBEpCAJIbHbIC YueOHbIE NEUCTBUS (I103HABATENIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSITUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXKAY OOBEKTAMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX IMPEJICTABICHUN BBIABISATH U XapaKTEPU30BaTh CYLIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHE HCIOJIb30BaTh IOCTABIICHHBIE BOIPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOJIojaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE MPUMEHATh PAa3IUYHbIE METOJbl M 3aIllpOChl NPH MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOW aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M aHaJU3UpOBaThb B Ipolecce y4yeOHOM u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BONpOCHl (B XoAe aAuajiora U (Wiu) JUCKYCCHH) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJIHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOTO OIMbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcalbHbIe y4eOHbIe /1eiicCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337ad, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHUPOBAThH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPeyIaracMble B YCIIOBUH 3a/laHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYUYaIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBui, crnenmuduueckue IS TMPEAMETHOHM  00JacTH  «XHUMHS», BHJIbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE Pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, pEaKIMU PAa3JOKEHUS, PEaKUUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOP, MAaccoBas JOJIsI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JiIsi COCTaBlieHUs (opMys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMUYECKOHM CBs3M (KOBAJIEHTHasT W MOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», mansie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAjipa, 001lee YUCIO JIEKTPOHOB
U PacIpeeIeHUE UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXkKAasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHTEJBHYID MOJIEKYJSIPHYIO W MOJIIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE NPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelIECTB (BOJOpPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(;makmyc, peHondranert, METUIOPAHXK U APYrUe).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATENILHOCTh, CTEMEHBb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HeoOpaTUMBbIe PpEaKIMHM, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIHH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppo3us METaIIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY I COCTaBlieHUs (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbici llepuoguueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynmna)», maibie u OOJbIIME MEPUOMABI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCJUHEHUHN B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEMJIOBOMY 3P (EKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMeHa, YypaBHEHMS peakIui, MOATBEPXKIAIOIIMX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIGKYJSIPHYIO U MOJSPHYHO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM  O0OpYJOBaHMEM, a TaKXke TMpaBujaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIlO3HABATh OIMBITHBIM IYTEM XJIOPHUI-, OpOMU/I-,
uonua-, KapooHar-, ¢ocdar-, CUIHMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEIHHON ACATEILHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0JICHUE, W3MEPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peajbHbId U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
99 Bognopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO61mas XxapakTepuCcTUKa XMMHYECKHX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro 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

Paznea 3. MeTaajbl M X COeIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmnorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'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 KUIACC
N KosnuecrBo yacos Jara DJIEKTPOHHBIE
nudposbie Jdomamnee
n/ Tema ypoka Bcer Konrpoabnsl | IlpakTtuyeckn | H3Y4YeHH
oOpa3oBaTejibHbIE 3ajaHue
n 0 e padoThI e padoTsI A
pecypchbl
IIpenmet xumuu. Ponb
. bubmmoreka [JOK
1 https://m.edsoo.ru/ff0d210 .1
yenoBeka. Tena u c
BellleCTBa -
I bubmoreka [IOK
OHSITHE O METOAAX
1 https://m.edsoo.ru/ff0d227 | I1.2
MO3HAHUS B XUMUU .
[TpakTueckas padorta Ne
1 «IIpaBuna paboTsl B
71a00paTOpUH U MPUEMBI bubmiorexa IIOK
1 1 https://m.edsoo.ru/ff0d23d I1.3 cp.20
oOpareHus ¢ c
1a00paTOPHBIM =
000opyI0BaHUEM »
HucrTele BeliecTBa U Bubs 10K
noaMoTeKa
. 1 1.4
emect. Crocods: . https://m.edsoo.ru/ff0d26ca
pasneneHus cmecei
[TpakTuueckas padota No
N but6moreka [JOK
2 «Pa3nenenue cmeceit
1 1 https://m.edsoo.ru/ffod28c | crp.29
(Ha MpUMeEpe OUUCTKHU 3
MOBAapPEHHON COJIN)» -
bu6morexa IIOK
A 1 1.5
TOMPLH MOJCKYIHT https://m.edsoo.ru/ff0d2a6c



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

XuMHYECKHE DIICMCHTEL. bu6moreka IIOK

7 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be I1.6
XUMHUYECKHX DIIEMEHTOB 8

3 [TpocTble U ClIOKHBIE bu6mmoreka [JOK .7
BeIllECTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIAPHOE bubmorexa LIOK

9 https://m.edsoo.ru/ff0d2d5 I.5
Y4YCHUC 0
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.

10 XHMquCKEI:I bopmyna. bubmmorexa [OK I1.8

https://m.edsoo.ru/ff0d2eae

BanentHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB
OTHOCHUTENIbHAsI aTOMHAs bubmmoreka [IOK

11 Macca. OTHOCUTEbHAS https://m.edsoo.ru/ff0d323 I1.7
MOJIEKYsIpHAas Macca ¢
MaccoBast 105 bu6mnorexa IIOK

12 XAMHYECKOI'0 3JIEMEHTA B https://m.edsoo.ru/ff0d350 I1.7
COC/TMTH CHH U c
KomuectBo BermiecTna. bubmorexa LIOK

13 https://m.edsoo.ru/ff0d523 | TI.18
Monb. MonsipHast macca 0
duznyueckue u

14 XUMHUYCCKUE SBIICHUS. bubmmorexa [IOK I1.9

https://m.edsoo.ru/ff0d37fa

XuMHUECKas peakius
[Ipu3Haku u ycinoBus bu6motexa [IOK

15 MPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al I1.9
peakiuii 6

16 3aK0H COXpaHEHUSs bubmorexa [JOK I1.10



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

MaccChl BEILECTB.
XUMHUYECKHE YPABHEHHUS

https://m.edsoo.ru/ff0d3b8
8

Brrancnenns
KOJINYECTBA, MACCHI bub6moreka [JOK
17 BEIIECTBA O https://m.edsoo.ru/ff0d570 I1.20
YpaBHEHUSM 8
XUMHUYCCKUX PEaKIui
Krnaccudukanus
XUMUYECKUX PEaKIUI
18 (coemnHeHMS, bubmorexa HOK I1.11
https://m.edsoo.ru/ff0d3f34
Pa3IOKCHHUS,
3aMeIeHnsT, OOMEHa)
M. B. JlomoHOCOB —
.. bubmmoreka [IOK
19 | YICHPHTHIHITIONCHICT. https://m.edsoo.ru/ffod40c | T1.1-10
O060011EHIE U 4
CHUCTEMaTH3aIMs 3HAHUH
Konrtponenas pabora Nel bu6mmoteka [IOK
20 o TeMe «BerniecTBa u https://m.edsoo.ru/ff0d429 I1.1-10 mmoBT.
XUMHYECKUE PEAKIIUM 0
gzz’g]’; Bogz“y‘:’ HRoB BuGmorexa L[OK
21 https://m.edsoo.ru/ff0d448 I1.12,13
Kucnopox — ayneMeHT u o
npocroe BemniecTBo. O30H -
dusnueckue u
XHMHYECKHE CBOICTBA bubmorexa IIOK
22 KHCIIOpo/a (peakiuu https://m.edsoo.ru/ff0d461 I1.13,14
OKHCJIEHHUS, TOPEHHUE). 4
[Tonsatne 06 okcumax
23 CriocoObI mosTy4YeHus bubmmoreka [IOK cTp.68



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

KHCIIOpOJa B
nabopaTopuu U
MIPOMBILIJIEHHOCTH.
IIpuMeHnenue kucnopoaa

https://m.edsoo.ru/ff0d497
a

TennoBoit a3 ekt
XUMHUYECKOMN pCaKIuu,

MIOHSTHE O bub6muorexa IIOK

24 TEPMOXUMUY ECKOM https://m.edsoo.ru/ff0d479 I1.9
ypaBHEHHUH, 9K30- U 0
SHIOTEPMHUYECKHUX
peaKIusx
TommmBo (HedTh, yroib
U MeTaH). 3arpsisHeHne bu6mmoteka IIOK

25 I1.12
BO3/yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPeIOTB pAIICHHS
[TpakTueckas padorta No

26 3 o Teme «Ilonyuenue u bu6mmoreka [JOK c1p.68
coOupaHue KHCIIOpo/a, https://m.edsoo.ru/ff0d4ae2
U3yYEHHUE ero CBOWCTB»
Bonopon — aieMeHT u bu6moteka [IOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd I1.15
HaxoxmeHue B Ipupoze 0
dusnueckue u

N but6moreka [JOK

28 HUMITICCICE CBOMCTRA https://m.edsoo.ru/ff0d4dd I1.15
Bozopona. [Ipumenenue 0
BOJIOpO/Ia
[ToHsATHE O KHCITOTAX U bubmorexa LTOK

29 https://m.edsoo.ru/ff0d50d I1.15

COIX

2



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

Crioco0OsI osTy4eHust

bubmorexa IIOK

30 https://m.edsoo.ru/ffod4dd | II.15, ctp.74
BOZIOpO/Ia B JJAOOpaTOPUH 0
[TpakTnueckas padorta Ne

31 4 o reme «llonyuenue u bubmmoreka [{OK crp.74
coOupaHue BOAOpO/a, https://m.edsoo.ru/ff0d4f42
W3YUYEHHUE ETO CBOMCTBY»
MoutsipHbIif 00BEM Tra30B. bubmorexa [JOK

32 https://m.edso0.ru/ff0d542 I1.19
3akoH ABorazipo o
Brruucnenunst o0béMa,
KOJIMIECTBA BEIIECTBA bubmiorexa [IOK

33 rasa Io ero u3BECTHOMY https://m.edsoo.ru/ff0d55a I1.19
KOJIMYECTBY BELECTBA 0
Wi 00bEMY
Breraucnennst 00 6éMoB
ra3oB 10 ypaBHEHHIO bu6mmoreka [JOK

34 pEaKIiu Ha OCHOBE https://m.edsoo.ru/ff0d570 | I1.20
3aK0HAa 00BEMHBIX 8
OTHOILICHUH ra30B
dusnueckue u bubmorexa [IOK

35 XAMHYECKUE CBOWCTBA https://m.edsoo.ru/ff0d587 I1.21
BOJBI a
CocTtaB OCHOBaHUA. bubmmoreka [IOK

36 [Tousatue o6 https://m.edsoo.ru/ff0d59e [1.24
VHINKATOPaX 2
Boga kak pactBopuTelnsb. bubmmoreka [{OK

37 Haceimennsie n https://m.edsoo.ru/ff0d5b4 I1.22

HCHACBIIIICHHBIC

0



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

pactBOpbl. MaccoBast
0151 BEILIECTBA B

pacTBope
[TpakTnueckas padota Ne
5 mo Teme
«lIpuroroBnenune

38 ACTBOPOB C bubmorexa [TOK cTp.97
P P L . https://m.edsoo.ru/ffod5eba P
orpenenéHHON MaccoBOM
JIOJNEN pacTBOPEHHOT O
BEIIECTBA»
KonTponbsnas padbora Ne2 Bubmorexa IJOK

39 no teme «Kucmnopos. https://m.edsoo.ru/ff0d634 [1.12-24 noBT.
Bonopon. Boga» 2
OKcHuIBI: COCTaB, bub6mmoreka IJOK

40 KJ1accH puKanus, https://m.edsoo.ru/ff0d664 11.23
HOMEHKJIaTypa €
[Tonyuenue u
XMMHUYECKHE CBONCTBA bubmorexa HOK

41 https://m.edsoo.ru/ff0d664 I1.23
KHUCIIOTHBIX, OCHOBHBIX U .
aM(pOTEPHBIX OKCHJIOB -
OcHOBaHUSA: COCTaB, B 1OK

noimoTexa

42 I1.24
KaccHukaui, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
[Tonyuenue u

43 XUMUYECKHE CBOMCTBA bubmorexa TIOK I1.24

. https://m.edsoo.ru/ff0d67ca '

OCHOBaHUI
Kucnotsr: cocras, Bt OK

44 KJ1accH (puKaIus, nbmmotexa I I1.25

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



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

[Tonyuenue u

. bu6mmoteka IIOK
45 .
RUMHTICCIHIC CBORCTRA https://m.edsoo.ru/ff0dfee2 M.25
KHUCIIOT
Conu (cpenaue):
(cp ) bubmmoreka [IOK
HOMEHKJIATypa, CIOCOOBI
46 https://m.edsoo.ru/00ad947 | I1.26
MOJTyYCHHS, XHMUYECKHE 4
CBOMCTBa B
[TpakTueckas padorta Ne
6. Pemienne
AKCIIEPUMEH TAIIbHBIX bubmmoreka [JOK
a7 3aJ1a4 I10 TEME https://m.eds00.ru/00ad9b7 | crp.120
«OCHOBHEBIE KJIaCCHI c
HEOPraHUYECKUX
COCIIUH EHUI
I'enernueckast cBSI3b
MEKITY KTACCAMH bubmmoreka [IOK
48 https://m.edsoo.ru/00ad9a5 | I1.27
HEOPraHUYECKUX 0
COeTUHEHUN =
O606wenHe 1 bubmmoreka [JOK
49 . https://m.edsoo.ru/00ad9ch | I1.23-27
CHCTEMaTHU3aliA 3HAHUI >
KonTponbHas padbora Ne3
" but6mmoreka [JOK
o TeMe "OcCHOBHEBIE
50 https://m.edsoo.ru/00ad9el | I1.23-27 nosr.
KJIACChl HEOPTaHUYECKUX .
coequHeHun" -
[TepBbie ONBITKH
KJaccupuranuu
51 ¢buxan Bbu6moteka IJOK 1198

XUMHUYECKUX DJIEMEHTOB.
ITonsiTre o rpynnax

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

CXOOHBIX 3JICMCHTOB

[Tepuoanyeckuii 3aKoH U
Ilepnonnueckas cucrema

bubmmoreka [IOK

52 https://m.edsoo.ru/00ada52 | 11.29
XUMHYECKHX DIIEMEHTOB c
J. . Menneneena -
TTepHOLL, TPYIITEI bubmmoreka [JOK
53 p > TPYIIIBL, https://m.edsoo.ru/00ada52 | I1.29
MOATPYIIIBI c
CrtpoeHue aToMOB. bu6mmoreka [IOK
54 CocraB aTOMHBIX si7€p. https://m.edsoo.ru/00ada34 | II1.29
H30TOmsI 2
CtpoeHue 3JIeKTPOHHBIX
000JI04€EK aTOMOB
bubmmoreka [IOK
DJIEMEHTOB
55 . https://m.edsoo.ru/00adaéb I1.31
[Tepuoaunyeckoit c
cuctemsl []. U. -
MenneneeBa
XapaKTepucTuka
XHMHYECKOI'0 dJIeMEHTa bub6muorexa IIOK
56 10 €ro MOJI0KEHUIO B https://m.edsoo.ru/00adag2 | I1.33
[Tepunonnueckoit cucreme 4
JI. 1. MenneneeBa
3HaueHue
[lepuoamyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U bubmorexa TIOK
57 P Y https://m.edsoo.ru/00ada96 | I1.32
npaktuku. /. U. o
MeHnpeneeB — y4€HBIN, -
Mearor U rpakJIaHuH
58 Pe3epBHBIN ypOK. bu6moteka [IOK 11.29,30



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

O06o0meHne u
cucTeMaTu3anusa 3HaHuu
/ Beepoccuiickast
MpoBepoyHas pabora

https://m.edsoo.ru/00adb33
c

KonrtponeHas pabora Ned
no reme «CtpoeHne

bubmorexa [IOK

59 aToma. XUMHUYECKas https://m.edsoo.ru/00adb48 | I1.30-33
cBs13b» / Beepoccuiickas 6
MpoOBepOYHas paboTa
ONeKTPOOTPULIATENILHOCT bubmmoreka LIOK
60 b ATOMOB XUMUYECKHX https://m.edsoo.ru/00adaab | I1.34
AJIEMEHTOB 8
HonHas xumMudeckast bubmorexa HOK
61 https://m.edsoo.ru/00adac3 | I1.34
CBSI3b
4
KoBanenTtHas nosisipHas bubmiorexa [JOK
62 https://m.edsoo.ru/00adaab | II1.35
XHUMHYECKas CBI3b 8
KoBanenTnas bubmorexa [IOK
63 HEMoJIsIpHas XUMHYECKast https://m.edsoo.ru/00adaab | IL.36
CBS3b 8
but6mmoreka [JOK
64 CrerneHb OKUCIICHUS https://m.edsoo.ru/00adae2 I1.38
8
OKucCIuTEIbHO- bubmmoreka [IOK
65 BOCCTAaHOBUTEJIbHEIC https://m.edsoo.ru/00adb07 | I1.39
peakiuu 6
66 OxuciIuTenn u bu6morexa IIOK .39

BOCCTaHOBUTCIIN

https://m.edsoo.ru/00adb07



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

6
Pe3epBHBIN ypOK.
O06o0menne u
crUcTeMaTH3aIvs 3HaHWI bubmiorexa LIOK
67 1 https://m.edsoo.ru/00ad9cb | I1.28-39
o reme «CTpoeHue 5
aToMa. XUMHA4YECKast -
CBSI3bY
PesepBHBI ypOK. bubmotexa [JOK HE
68 O6o06uienne u 1 https://m.edsoo.ru/ffod6élc | upexycmoTpen
CHCTEeMaTH3allKs 3HaHUH 6 0
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecrBo yacos JIEKTPOHHBbIE

Ne ara nudposbie oMallHee

Tema ypoka KonrpoJsbnbie | IIpakTnyeckue A bp A
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE 3ajaHue

padoThI padoThI
pecypchbl

Ilepnonnueckuii

3aKOH.

1 [Tepuognyeckas 1 bubmoreka [IOK HE
CHUCTEMa XUMHUYECKHUX https://m.edsoo.ru/00adb59e | mnpeaycMOTpeHO
anemenToB /. U.

Menneneena
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 1 bubmmorexa TIOK .1
https://m.edsoo.ru/00adb6b6 '
3JIEMEHTOB MEPBBIX
TPEX MEPUOJIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 bubmuotexa [JOK 1
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2 '
BELIECTB
Bunnl xumudeckoi
CBSI3M U THIIBI bu6moreka [JOK

4 1 I1.2
KPUCTAJIIMYECKUX https://m.edsoo.ru/00adbac6
peeEToK
KonTponbsHas padbora
Nel mo teme

5 1 1 I1.1,2 moBT.
«IToBTOpEHUE U
yrayOneHue 3HaHui



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3/IeoB
Kypca 8 Kiacca»

Knaccuduxanus
XUMUYECKUX PEAKIHI
10 pa3InYHBIM
MpU3HAaKaM

bu6moreka [JOK
https://m.edsoo.ru/00adbch0

I1.2

ITonsiTHe 0 ckOpoCcTH

XUMHYECKON PEAKLINH.

ITonstHe o
TOMOT €HHBIX 1
reTepor eHHbIX
peakusax

bubmioreka [IOK
https://m.edsoo.ru/00adbe9a

I1.3

[Tonsatue o
XUMHUYECKOM
PaBHOBECHUH.
@aKTOpHI, BIUSAIOLINE
Ha CKOPOCTh
XUMHYECKON peakinu
Y TIOJIOKEHHE
XUMHYECKOTO
paBHOBecCHs

bu6moreka [JOK
https://m.edsoo.ru/00adc28c

I1.3

OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

bubmioreka [IOK
https://m.edsoo.ru/00adcade

I1.2

10

Teopust
3IEKTPOJIMTUUECKON
JUCCOLIMALINH.
CunbHble 1 crnadbie
ANEKTPOIUTHI

bubmoreka [JOK
https://m.edsoo.ru/00adcd68

I1.4



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HNonnsble ypaBHEHUS

bu6moreka [JOK

1 peaxiuii https://m.edsoo.ru/00add448 L5
XUMHUYECKHUE
CBOMCTBA KUCJOT U

12 OCHOBAQHHUM B CBETE bu6moreka [JOK .67
npeJICTaBIeHUH 00 https://m.edsoo.ru/00add5d8 ’
3IEKTPOIUTUUECKOU
JUCCOITHAINH
XUMHUYECKHUE
CBOMCTBaA COJIEH B

13 CBETE IIPEJICTABICHUN bubmuotexa LIOK s
00 https://m.edsoo.ru/00add8h2
BIEKTPOIUTHYECKOU
JTUCCOLIUATTNH

14 [TonsiTHE O TUAPOTN3E bubmotexa [IOK 1.9
coJen https://m.edsoo.ru/00add9d4
O600meHne n

15 cHUCTeMaTH3aLUs Bubmoreia LIOK 11.4-9

. https://m.edsoo.ru/00addd12

3HaHUHN
[IpakTnueckas pabota

16 Ne 1. «Pemenne bu6mmoreka [TOK c1p.52
SKCIEPUMEH TAJIbHBIX https://m.edsoo.ru/00addbfa
3a1aw»
Kontponbshas pabora
No2 mo teme

17 «DNEKTpOIUTHY ECKast bubmorexa [JOK .4-9
JUCCOIUAIIHS. https://m.edsoo.ru/00addecQ

XUMHUYECKUE PEAKIIMHI
B pacTBOpPax»



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

Obas
XapaKTepUCTUKa
rajoreHoB.
XUMHUYECKHUE
CBOMCTBA Ha IpUMEpPE
XJIopa

bu6moreka [JOK
https://m.edsoo.ru/00addfe2

I1.10,11

19

XIJIOpOBOOPOA.
ConsHas KucioTa,
XUMHUYECKHUE
CBOICTBa, IIOJIy4YEHHUE,
pUMEHEHUE

bu6moreka [JOK
https://m.edsoo.ru/00adel104

I1.12

20

[IpakTnueckas padota
Ne 2 mo Teme
«Ilonmyuenue cosssHON
KHUCIIOTBI, U3y4eHUE €€
CBOMCTB»

bu6moreka [JOK
https://m.edso0.ru/00ade348

cTp.72

21

Bremaucnenns 1o
YPaBHCHHSIM
XUMHUYECKUX PEAKIIHH,
€CJIM OJUH M3
peareHToB JiaH B
HU30BITKE

bu6moreka [JOK
https://m.edsoo.ru/00ade488

I1.10-12

22

O6mmas
XapaKTepUCTUKA
yneMmenToB VIA-

TPYyIIBI

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

I1.13

23

AJIIOTpOITIHBIE
MOJIH(HUKAIIMK CEPBI.
Haxoxxnenue cepsl U

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

I1.13,14



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

e€ COeTMHCHUI B
MpUpoJIE.
XuMHUYECKHEe
CBOMCTBaA CEPHI

24

CepoBoaopo/,
CTpOEHHUE,
¢buznyeckue u
XUMHUYECKUE CBOMCTBA

bu6moreka [JOK
https://m.edso0.ru/00ade802

I1.14

25

Oxcuapl cepsl.
Cepnas KucCIOTa,
¢busnyeckue u
XUMHUYECKUE
CBOMCTBA,
IIPUMEHEHNE

bu6moreka [JOK
https://m.edsoo.ru/00adea28

I1.15

26

XUMHUECKUE
peakiuu, Jexalue B
OCHOBE
MPOMBIILIIEHHOT O
croco0a moy4yeHust
CEPHOU KUCIIOTBHL.
XUMHUYECKOE
3arpsi3HEHHUE
OKpYyXarollen cpeabl
COEIMHEHUSIMU CEPbI

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

I.15

27

Bremaucnenne
MacCOBOH JOJH
BbBIXOJ1a npoz[yKTa
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

I1.13-15

28

O6was

bubmoreka IJOK

I1.16



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

XapaKTepPUCTUKA
anemMeHToB VA-
rpynmnsl. A3or,
pacnpocTpaHeHue B
npupoje, Gu3nIecKue
U XUMUYECKHE
CBOMCTBA

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

29

AMMHak, ero
(dbuszndeckue u
XUMHUYECKHE
CBOMCTBA, OJTy4YEHHE
U IPUMEHEHUE

bu6moreka [JOK
https://m.edsoo.ru/00adf004

I1.17

30

[IpakTuueckas pabota
Ne 3 mo Teme
«Ilonyuenne
aMMHaKa, U3y4CHUC
€ro CBOMCTB»

bu6moreka [JOK
https://m.edsoo0.ru/00adf180

cTp.94

31

A3oTHas xucnorta, eé
¢buznyeckue u
XMUMHUYECKUE CBOWCTBA

bu6moreka [JOK
https://m.edso0.ru/00adf306

I1.18

32

Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHMUS B KaU€CTBE
MUHEpaIbHBIX
yA0OpeHMiA.
XUMHUYECKOE
3arpsi3HCHUE
OKpY’KaroIIEen Cpebl
COCMHEHUSIMH a30Ta

bu6moreka [JOK
https://m.edsoo.ru/00adf518

I1.17-18



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

®dochop. Oxeun
docdopa (V) n
dbochopHas kucora,
buznyeckue u
XUMHYECKUE
CBOWCTBA, IIOJIy4CHHE

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

I1.19

34

Hcnons3oBanue
¢docdaToB B kKauecTBe
MUHEpaJIbHBIX
yIOOpEeHHIA.
3arpsizHeHUe
IPUPOTHON CpesIb
¢dbocdaramu

bu6moreka [JOK
https://m.edsoo.ru/00adfc20

I1.19

35

VYraepon,
pacnpocTpaHeHue B
npupoje, Gu3nIecKue
U XUMHNYECKUC
CBOMCTBA

bu6moreka [JOK
https://m.edsoo.ru/00adfd9c

I1.20

36

Oxkcupepl yraepoaa, ux
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA.
DKOJIOTHYECKUE
pOoOJIEMBI,
CBSI3aHHBIE C OKCHIOM
yriaepona (1V)

bu6moreka [JOK
https://m.edsoo.ru/00adfebe

I1.21

37

VYrospHas KUCIIOTA U
e€ colm

bu6moreka [JOK
https://m.edso0.ru/00ae006¢c

I1.21

38

[Ipaktuueckas pabota

Bbu6moreka [JOK

crp.115



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne 4 o reme
"[Tonydyenue
YTJIEKUCIIOTo Ta3a.
KauecTBeHHas
peakius Ha KapOOoHaT-

noH"

https://m.edso0.ru/00ae027e

39

[TepBoHavaIbHBIC
ITOHSATHS 00
OpPraHUYEeCKUX
BEI[ECTBAX KaK O
COEMHEHUSIX
yriepoja

bu6moreka [JOK
https://m.edsoo.ru/00ae054e

11.22,23

40

KpemHunii u ero
COEJIMHEHUS

bu6moreka [JOK
https://m.edso0.ru/00ae080a

11.24,25

41

[IpakTrueckas pabora
Ne 5. Pemienue
AKCITEPUMEH TAJTbHBIX
3a7a4 1Mo TeMe
«Baxuenmme
HEMETaJUThl U UX
COEJIMHEHUS

bu6moreka [JOK
https://m.edso0.ru/00ae0bf2

I1.27

42

KonTtponbpHas pabora
Ne3 mo Teme
«Baxwueiimme
HEMETaJUIBI U UX
COCIUHCHUS

bu6moreka [JOK
https://m.edso0.ru/00ae0el8

I1.10-27 moBT.

43

O6was
XapaKTepUCTHKA
XUMUYECKUX

bubmoreka IJOK
https://m.edsoo.ru/00ael03e

I1.28



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

3JICMECHTOB —
METaJIJIOB.
MerTannnueckas CBI3b
1 METaJTnuecKas
KpUCTaJlTNYeCcKast
pewérka. duznueckue
CBOIMCTBA METAJIJIOB

XUMHUYECKHE
CBOMCTBa METaJIOB. Eu6 11OK
nonuoreka
44 C) i I1.29
HCKTPOXHMH%UCKHH https://m.edso00.ru/00ae1156
PAA HAPSDKEHUM
METAJJIOB
O6mmme criocoObl
MOJIYYCHHSI METaJIIOB.
CmnaBel. Berancnenus
110 YpaBHEHUSAM bu6mmotexa [IOK
45 11.28,29,36
XUMHYECKUX PeaKIni, https://m.edsoo.ru/00ae1156 29,
€CJIi O/IH U3
pEeareHToB COACPKUT
MpUMECH
46 [Tonsarue o koppo3uu bubmoreka [IOK 35
METAJIJIOB https://m.edso00.ru/00ae1278 '
bu6moreka [JOK
47 I1.30
Hlenowmsie MeTams https://m.edsoo.ru/00ae14b2
OKcuabpl 1 Eu6 10K
nonoTeka
48 I1.30
PHAPOKCHBT HaTpHA | https://m.edsoo.ru/00ael4b2
KaJns
49 [[{erouHO3EMENBHBIE bubmorexa [JOK 31

METaJLIbl — KaJIbIuH 1

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

MarHum

50 Baxwueiimmue bubmmoreka [JOK 031
COEIUHEHHUS KAJILIU https://m.edsoo.ru/00ael5e8 ’
O000111EHNE U

51 cUCcTeMaTU3aIus 11.28-31
3HAHUH
JKEcTKOCTL BOIIEI 1 BuG 10K

) noJIMoTeKa

52 criocobnr e8 https://m.eds00.ru/00ae1886 1132
yCTpaHCHHUS
[IpakTnueckas padota
Ne 6 o Teme Bu6 1IOK

noImoTeKa
53 ")K ’s . 1 66
eCTKOC"TB BOABLH https://m.edsoo.ru/00aelae8 “Ip
METOBI €&
ycTpaHeHus"
bu6moreka [JOK
54 A I I1.33
JTEOMIUHHH https://m.edsoo.ru/00aelc64
AmdoTtepHbIC
55 CBOICTBa OKCHIIA U bubmorexa HOK I1.33
A https://m.edsoo.ru/00aelc64 '
THJIPOKCH 1A
bu6moreka [JOK
56 K 11.34
ereso https://m.edso0.ru/00ae1d86
OKcuIBl, THIPOKCUIBI
57 | wcom mencf:}:l (I \ bubmorexa OK 1134
https://m.edsoo.ru/00ae35e6 '
xenesa (1)
0O06001enne u

58 CHCTEMATHU3ALIUI 11.32-34
3HAHUHU

59 [Ipaktuueckas pabota bubmorexa [IOK crp.177



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Ne 7. Pemenue
AKCIIEPUMEH TAJIbHBIX
3ajJa4 1o TeMe
«Baxwueiimme
METaJUIBl M UX
COCIUHCHUSY

https://m.edsoo0.ru/00ae3de8

60

Brruucnenus no
YpPaBHEHUSIM
XUMHUYECKUX PEAKIINM,
€CIIM OJIUH U3
peareHToB JIaH B
MU30BITKE MIH
COJIEPKUT MPUMECH.
Brraucnenus
MacCOBOH JTOJIH
BBIX0J1a MPOJYKTA
peakiuu

bu6moreka [JOK
https://m.edso0.ru/00ael1750

I1.30-34

61

O000111EHNE U
cUCTEMAaTU3aUs
3HAaHUH

11.28-34

62

KonTponwsHas padora
Ned o Teme
«Baxwueiimmue
METaJlJIBI U UX
COCIIMHCHU

11.28-34 moBrT.

63

BemectBa n
MaTepualibl B
MOBCETHEBHOM KU3HU
YJeJIOBeKa

bu6moreka [JOK
https://m.edsoo.ru/00ae3f50

I1.39



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

Xntiecroe BuGmorexa LIOK

64 3arp }BHCHHCU 1 https://m.edsoo.ru/00ae4270 .38
OKpYyXarolen cpeabl
Ponb xumum B
penieHnn bu6mmotexa [{OK

05 9KOJIOTUYECKUX 1 https:// m.edsoErUIOan427O 11.37,38
mpooemM
Pe3epBHbI ypoOK.

66 O6o0menne n 1 bu6moreka [JOK HE
CUCTEMaTU3aLUs https://m.edsoo.ru/00ae0d0a | mpeaycMOTPEHO
3HAHUM
Pe3epBHBII ypOK.

67 O6o0meHue 1 bubmmoreka IJOK HE
CHUCTEeMAaTH3aIHs https://m.edsoo.ru/00adb33c | mpeaycMOTpeHO
3HAHUU
PezepBHbIN ypoOK.

O600meHne n bubmorexa [JOK HE

68 1
CHCTEMaTU3alus https://m.eds00.ru/00ad9ch2 | mpemycMoTpeHo
3HaHUHN

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITIOHATHUA»

1.1

pacKpbpIBaTh CMBICI OCHOBHBIX XHMMHYECKHUX TIOHSATHH: aToM,
MOJICKYJIa, XUMUYECKUH ODIIEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE
BEIIIECTBO, CMeCh (OAHOPOJAHAsT M HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEIbHAS AaTOMHAsi H MOJIEKYJSIpHAas Macca, KOJUYECTBO
BEII[ECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas IOl XHUMHYECKOTO
JJIEMEHTa B COCAMHEHHH, MOJSIPHBIA O0BEM, XUMHUYECKAs PEaKIlHs,
KIaccupuKalus — peakmuil:  peaklud  COCAMHCHMS,  PEaKIuu
pa3IOKCHHS, pEaKIMU 3aMCIICHUs, peakluu OOMEHa, DK30- |
SHIOTEPMUYECCKIE PEAKIUU, TEIIOBOH 3PQEeKT peakiuu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHI H

MPUMCHSATD 3TH NOHATUS TP ONMMCAHHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JAJIl COCTaBJIEHUS (POpMYJI

BEIECTB U YPAaBHEHUI XUMHYECKUX PEaKIIH

1.4

PpaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOI'O YYCHHA, 3aKOHaA

ABorazipo

1.5

OonpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KIacCU(UIIMPOBATh XUMHUYECKUE peaKnuu (M0 YUCITY U COCTaBy

YYaCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJSIPHYHO MACChI

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrOo 3JIeMeHTa Mo (opmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIBI MTO3HAHUSI — HaOIIOeHMe,
U3MEpEeHue,  MOJETUPOBAHUE,  OSKCIEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

ITo Teme: «BaxHelue NpeaCcTaBUTEIN HEOPraHUIECKUX BEILECTB

2.1

pacKpbIBaAThb CMBICI OCHOBHBIX XHUMHYCCKHX HOHSTHI: OKCH I,

KHCJI0Ta, OCHOBAHHC, COJIb

2.2

OIIpCACIATL TMPUHAAJICKHOCTh BCLICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COEAMHEHMUI 10 GpopMyiamMm

2.3

I(J'IaCCI/I(i)I/IHI/IpOBaTB HCOPraHu4eCCKue BCIICCTBA

24

XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONMCAHUE MPUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLIMI

2.5

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
Ka4u€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XUMHYCCKHUX

HpeBpaIl[eHI/Iﬁ B PA3JINYHBIX YCIIOBUAX

2.6

cleioBaTh IpaBWJIaM  TOJb30BAHUA XUMHUYECKOM TMOCYAOH H
nabopaTOpHBIM O00OPYIOBAaHHEM, a TaKXKe MpaBUiIaM oOpalieHus ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSAMHU I10 BBIIOJHEHHIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (BOIOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C OIpPENENIEHHOW MAacCOBOM JIOJNIEM PAacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MIPOBOJUTh XUMHUECKHE SKCIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IEJIOYEH H KUCIOT C TMOMOUIBIO

MHAMKATOPOB (J1akMyc, (peHonpTanent, METUIIOPaHX U APYTHE)

2.7

MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIUU

I[To Teme: «llepuonmuueckuit 3akoH u Ilepumomuueckass cucrema
xumuueckux osiementoB JI. U. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE peaKmum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHH: SAPO aTOMA,
SIIEKTPOHHBIM CJIOH aToma, aToOMHas OpOWTalb, pagUyC aToMa,

XUMHUUYCCKasA CBsA3b, IMOJAPHASA W HCIOJJAPHASA KOBAJICHTHAA CBA3b,




ANEKTPOOTPUIATEIFHOCTh, HWOHHAS CBSI3b, HWOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2

KHaCCH(pHHHpOBaTB XUMHNYCCKHUE 3JICM CHTBI

3.3

ONKCHIBATh M XapakTepu3oBaTh Tabmmunyio (opmy Ilepuoamueckoit
CHUCTEMbl XHMHUUYECKHX DJEMEHTOB: pa3inyaTh MOHSTHS «TJIaBHAs
noarpynmna (Arpynma)»y u «mobouyHas moarpynmna (brpymma)y,

«MaJjple» U «OOoNbIIne) I CpHOJbL

3.4

packpeiBaTh cMbIca Ilepuonmueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT HUX noJoxkeHus B Ilepuognueckon

CUCTEMC

3.5

COOTHOCHTH  O0O3HA4YECHHS, KOTOpPhIE HUMEIOTCS B  TaliHIle
«[lepuognueckass  cucteMa  XuMudeckux  snemenToB  J[.H.
MeHnneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COoCTaB M 3apsan sapa, oluiee Yucio

AJIEKTPOHOB M PaCHpPEEIEeHNE UX 110 3JIEKTPOHHBIM CIIOSM)

3.6

OIIPpCACIIATD CTCIICHb OKHUCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHUHCHUAX

3.7

ONpEAeNsATh BHUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHas W HWOHHAs) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KVIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

Ilo Teme: ((BCH.[GCTBO U XUMHYCCKasd pCaKIusi»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX IIOHSTHH: pacTBOD,
ANEKTPOIUTHI, HEIEKTPOIUTHI, DIEKTPOJUTAYECKAS TUCCOIUAIUS,
peaKiMu MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE,
obpaTruMble u HeoOpaTHMble peakuuu,
OKHCITUTEIbHOBOCCTAHOBUTEIHbHBIE peakiuu, OKHCJIUTEIIb,
BOCCTAaHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(OTepHOCTh,  XMMHYECKas  CBSI3b  (KOBaJICHTHAas,  MOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJUINICCKAA peméTKa, CIlNIaBbl, CKOPOCTH




XUMUYECKON PEAKLIHH

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH U

MNPHUMCHATH 3TH MMOHATHA IIPHU OIIMCAHKUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTAaBJISAITb YPAaBHEHUS JJIEKTPOJMTHYECKOW IUCCOLMALUMU KHUCIIOT,
LIEJ0YEd W COJIEH, MOJIHBIE U COKpAIEHHBIE YPaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHBIX pCaKI_II/If/'I

MOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOU pCaKnuu

IIo Temam: «Hemertamnsl U HUX coeAMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOUIME U ClleNU(PUIECKIE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXkAas OMHUCAHUE
MIpUMEepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMUYECKUX PEAKIIHI

2.2

COCTaBJISITh YPABHEHUSI PeaKlMil, NOATBEPKAAIONIMX CYlIECTBOBAHUE

TEeHETUUYECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHUSI XMMHYECKUX NPEBPALLECHUN B pa3JIMYHBIX

YCIOBUAX

24

CIIEI0BAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIol |
7mabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIIeHUs C
BELIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSAMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHMYECKHX OIBITOB IO IOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)

2.5

NPOBOJUTh PEAKIMU, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACHO3HABATh OIBITHBIM IYTEM XJIOPHU-,
Opomua, woamna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUIPOKCHIMOHBI, KaTHOHBI aMMOHHsSI, MOHbI M3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

[To Teme: «Xumus u okpyxaromas cpeaa»

3.1

pacKpbeIBaTh CMBICI OCHOBHBIX xuMHuYeckux moHsituid: IIJIK

BCIICCTBA; KOPPO3HA MCTAJUIOB

3.2

NpUMCHATL OCHOBHBLIC OIlCpalllu MBICJIMTEIILHOM ACATCIIBHOCTH —




aHaJaM3 ¥ CHHTE3, CpaBHEHHME, 0000IIeHHe, CHCTEeMaTH3aINIo,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB MU XUMHUYCCKHUX peaKHI/Iﬁ; eCTGCTBeHHOHayLIHI)IG
METOAbI IIO3HAHUSA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIMPOBAHHC,

SKCIEPUMEHT (peasbHbIN U MbICIICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHYCCKUC ITOHATUA

11

Hpe}lMeT XUMHUH. POJIb XMMHUM B KM3HHM 4YeJIOBeKa. XHMHS B CHCTEME HayK.
Tena m BemecrBa. PU3MUYECKHE CBOMCTBA BEIECTB. ArperaTHoe COCTOSAHUC

BC€IICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUHK. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuuyeckue dieMeHTBL. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO'MOJ'IGKYJ'IHPHOG YUCHHUC

14

Xumunueckas popmysa. BaaeHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHocuUTenbHAas ~ aTOMHas — Macca.
OTHOcuUTENBbHAs MOJIEKYJISIpHas Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTA

B COCIMHCHHUHA

1.5

Kommuectso BemectBa. Moisib. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérel mo dopmyrnam

XUMHUYCCKUX COG)II/IHCHI/Iﬁ

1.6

dusnueckrue U XMMHUYECKHUE SIBJICHUA. XUMHUYECKas peaklus U €€ IMPHU3HAKHU.
3aKOH COXpaHEHMs] Macchl BELIECTB. XUMHUUECKUe ypaBHeHUs. Knaccupukanus

XUMHUYECKUX peaKuil (COeNNHEHNUs, PA3JIOKEHNUs, 3aMEeIIeHNsI, 0OMEHA)

1.7

XUMHUYECKHUN YKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOHN ITOCYI0M, C IIPaBUIaM U
pabotel B jabopaTtopum u mnpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opylnoBaHMeM, HW3Y4YCHHE U ONucaHue (UINYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BeEIIeCTB, HaOmogeHue ¢Gu3ndeckux (IJIaBIeHUE BOCKa,
TasiHUE JIbJ]a, PACTUpPAHUE caxapa B CTYIKE, KHUIIEHUE U KOHJIEHCALUs BOJIbl) U
XUMUYECKUX  (TOpeHue  CBeUM, NPOKAJIMBAaHWE MEIHOW  ITPOBOJIOKH,
B3aHMOJICHICTBHE MeJla C KHCIOTOW) SBJICHUW, HAONIOAECHWE W OIHCAHHC
MPU3HAKOB TPOTEKaHUS XMMHUUYECKHUX peakiuid (pas3ioKeHWe caxapa,
B3aMMOJCICTBUE CEPHOW KHCIOTHI C XJOPUAOM Oapus, paslIoXKeHue
rugpokcuna menu(ll) mpu HarpeBaHWM, B3aMMOJICHCTBHE XKeje3a ¢ PaCTBOPOM

comu menu(ll), uzyduenne crocoOoB paszzieneHust cmecei (C MOMOIIbI0 MAarHUTa,




¢unpTpOoBaHUE, BBHIMAPUBAHUE, TUCTHIULIIMSA, XpomaTtorpadus), TpOBEICHUE
OYMCTKH ITOBAPEHHOM COJIM, HAOJIIOICHUE U ONTMCAHUE PE3YIhTATOB MPOB EACHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl, CO3/laHHE MoOjlelieH

MOJIEKYJI (IIIapOCTEPKHEBBIX)

Baxueimme npeacraBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucimopon — aiemeHT M mpocroe
BenlecTBo. HaxoxkaeHue kuciopoga B mpupoje, (pu3nueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcuzabl. I[Ipumenenue kuciopona. CrocoOb
MOJTY4YEHHUs] KHUCIOpoAa B J1abOpaTOpUM M NPOMBIIIIEHHOCTH. Kpyrosopor

kuciopoza B npupozae. O30H — auioTponHas MoAu (pUKaLus KUCIopoaa

2.2

TemoBoii 3ppexT XUMHUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTEpPMHUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHne Bo31yXa,

yCHJICHHE TapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonmopon — snemeHT u mpoctoe BemiecTBO. HaxoxkeHune BoJopoaa B MPHPOIE,
¢usnueckue W XUMHYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI IOITy4eHUS.

Kucnors! u conu

2.4

MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHUYECKHM YpaBHCHHAM

2.5

dusnyeckue cBoWicTBa BoAbl. Boga kKak  pacTtBOpUTENb.  PacTBOpBL
HaceleHHble 1 HEHACBHILIEHHBIE PACTBOPBL. PacTBOpUMOCTL BELIECTB B BOJE.
MaccoBass nonsg BemiectBa B pacTBope. XHMHMYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpuUpojae M B KU3HM uenoBeka. Kpyrosopor
BOABI B IpUpoje. 3arps3HEHUEe NpUpOAHBIX BoA. OXxpaHa U OYHCTKA

MMPHUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHenuit. Oxcuabl. Knaccudukarus
OKCHJIOB: cojieoOpasyrone (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIe) WU
HeconeoOpasyromue. HomeHnknatypa okcuaoB. dusnueckue W XUMHYECKHE

cBoWcTBa OKCUIOB. [lonydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss OCHOBaHMA: IENOYM U HEPACTBOPUMEIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. dU3nUeckue U XMMUYECKUE CBOWCTBA

ocHoBaHuil. [Tosyuenne ocHoOBaHUI

2.8

Kucnoter. Knaccudukanust xkucnor. Homenknarypa kucnor. dusnueckue u
XUMUYECKHEe CcBoOMcTBa KHUCHIOT. Psn aktuBHocT MetamioB H.H. beketona.

[Tony4uenue kucnot

2.9

Comu. HomeHnkiatypa coisieil. @u3nueckue M XUMHYECKHE CBOWCTBA COJIEH.

ITonyuenue conen




2.10

I'eneTndeckas CBS3b MCXKAY KiIaCCaMH HCOPraHM4YCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KaueCTBEHHOE  OIpEIEICHHE  COAepKaHUs
KHCIOpOZa B BO3AyXe, MONydyeHHe, coOuMpaHHUe, paclio3HaBaHUE W H3y4dCHUE
CBOHCTB KHCIJIOpO/a, HaOII0/I€HUE B3aUMOJICHCTBHUS BELIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHSI M MPEKPAIEHUs TOpeHus (Mokapa), O3HAKOMJICHUE C
oOpa3llaMM OKCHJIOB M OINKWCaHUE HX CBOICTB, TNOJy4YeHHe, coOupaHue,
pacno3HaBaHUE U HM3YYCHHE CBOMCTB BOAOpoAa (ropeHue), B3auMOJIeHCTBHE
Bogopoa ¢ okcuaoM meau(ll) (Bo3MOXHO MCIOIB30BaHKHE BUIEOMATEPUATIOB),
HaOmrosieHre 00pas3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
0COOEHHOCTEH pacTBOpPEHHS BEIIECTB C pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeETaJUIaMH (HATPUEM M KaJIbLIUEM)
(BOBMOXKHO HCIIOJIb30BaHME BUAEOMATEPUAJIOB), OIPENEICHUE PACTBOPOB
KHCIOT M IIeJIouedl ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE O0Opa3LoB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAONIO/IEHWE W3MEHEHHS
OKpacKM MHAMKATOPOB B pacrBoOpax KHUCIOT M LIeNoYel, H3yuyeHHue
B3aumojierictBus okcuaa meau(ll) ¢ pactBopom cepHOM KHUCIOTBHI, KUCIOT C
MeETaJJIaMH, PEaKLU HEUTpaau3aluu, MoJy4eHue HEPACTBOPUMBIX OCHOBAaHU,
BBITECHEHUE OJHOT0 MeETajla JpPyrMM HW3 pacTBOpa COJIHM, peUIeHue
IKCIIEPUMEHTANBHBIX 3a/ad 1Mo Teme «BakHelmme Kiacchl HEOPraHUYECKUX

COeqIUHEHUN))

[Tepuognyecknii 3akoH u [lepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aTOMOB. XUMUY€ecKast CBsA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PECAKIINH

3.1

IlepBble TONBITKM KiIaccUPUKALMM XUMUYECKUX 3jeMeHToB. [loHstHe o
Ipynnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIO0YHO3EMENIbHbIE METAJUIbI,
raJloreHbl, MHEPTHbIE Tra3bl). DJIEMEHTbI, KOTOpble 00pa3yloT am(poTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

ITepunoauueckuii 3axoH. [lepuognueckas cucreMa XuMu4eckux synementos [[.1.
Menneneesa. KopoTkonepuoaHas " JUTMHHOIIEpU OTHAS bopmbl
Ilepnonmueckoit cuctemsl xumudeckux dieMmeHtoB J[.MI. Menneneesa.
Ilepumoner n rpymnmbl. OU3MYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepnoaa U rpyImiibl 2JICMCHTA

3.3

Crpoenne aromoB. CocTaB aToMHbIX sanep. M3oronsl. Dnektponsl. CTpoeHue

QJICKTPOHHBIX 0007104YEK aTOMOB MEPBBIX 20 XUMHYECKHX DJIEMEHTOB




ITepuognueckont cucremsl J[.M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO

AJIEMEHTA 110 ero noJyoxeHuro B [lepuoanueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajudyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaJUIMYECKUX CBOWCTB IO TIpylnaM M Iepuoiam.
3nauenue Ilepuonnueckoro 3akona u Ilepnonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB JJIA Pa3BUTHSL Hayku W mpaktuku. J[.M. MenneneeB — y4y€HbI U

rpaKIaHUH

3.5

Xumuueckass cBs3b. KoBajeHTHas (ToNsipHAsT ¥ HEMOJISIpHAS)  CBS3b.

SJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX d1eMeHToB. MoHHAas CBSA3b

3.6

Crenenb okuciieHus. OKHCINTEILHOBOCCTAHOBUTEIHHBIE PpCaKIuu. Hpoueccm

OKMCJICHUS U BOCCTaHOBJICHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKMIM OSKCIIEpUMEHT: H3ydeHue o00pa3loB BELIECTB METAUIOB H
HEMETaJJIOB, B3aMMOJEHCTBHE THMAPOKCHIA I[MHKA C PAaCTBOPAMU KHCIOT HU
11eJ104€el, MPOBEJECHUE OIBITOB, MIUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-

BOCCTaHOBUTEIIbHBIX PEAKIUM (FrOpeHHe, PEeaKuu pa3okKeHHs, COeAUHEHU 1)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunueckas peakuus. [loBropenue

11

[Tepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHUYECKHX dj1eMeHTOB [[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XMMHUYECKUX DJJIEMEHTOB IEpPBBIX TPEX IEPUONOB, Kajius, KalbLMUs U HX
COEIMHEHUM B COOTBETCTBHM C IIOJIOKEHHEM 3iieMeHTOB B Ilepuoanueckoi

CUCTCMC U CTPOCHHUEM HNX ATOMOB

1.2

CrpoeHnue BemiecTBa: BHAbl XUMUYECKOM CBs3M. THIIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMHUYECKOH cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXIYHApPOIHAS W TpPUBHUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  Ppa3jM4YHbIM  KJIAacCaM HEOPraHU4YeCKUX COCIUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHMYCCKUX BEIICCTB

1.3

Knaccudukanus XuMHUUECKUX PeakIuil Mo pa3InyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TeEIIoBOMY 3(deKTy, Mo

W3MEHEHUIO CTEIeHEW OKHUCIICHHS XUMHUYECKUX 3JIEMCHTOB, IIO 06paTI/IMOCTI/I,




0 y4Y4acTHIO  KaTaaus3aropa). OK30- U DHJIOTEPMHUYECKHE  PEAKIHH,

TCPMOXUMHUYCCKUEC YPABHCHU. ITonsTue o CKOPOCTH XHUMHYECKOU pcakuuun

14

[TonsiTie 00 OOpPaTUMBIX M HEOOPATHMBIX XUMHUYECKHX peakiusx. [loHaTue o
TOMOT€HHBIX M TeTEPOreHHBIX peakiusx. [[oHATHE 0 XMMHYECKOM PaBHOBECHHU.
@dakTophl, BIUSAIONME HA CKOPOCTh XHUMHYECKOH PEAKIUU U TOJIOKCHHE

XUMHUYECKOTO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JJIEKTPOHHBIH OasiaHC
OKHUCJIMUTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAKIUA C MCIOJIB30BAaHUEM METOAA

AJIEKTPOHHOTO Oananca

1.6

Teopust 37ME€KTPOIUTUYECKON JMCCOLUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IHcCOIMaluy BEIIECTB C PAa3jJMYHBIMU BUAAMHU
xuMu4eckoil cBs3u. Crenenp qucconuanuu. CUIbHBIE U C1a0bIe STEKTPOJIHUTHI.
Peakmu monHoro ooMeHa. YCIoBUSI MPOTEKAHUS PEAKIIM MOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH M coJied B CBETE€ MPEICTAaBICHUM 00 DJICKTPOJUTHICCKOM

nuccoruanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [ToHsITHE O TUpOan3e coen

1.7

XUMHYECKUH JKCHEPUMEHT: O3HAKOMIIEHHE C MOAEISAMU KPHUCTAJUIMYECKUX
peméToK HeOpraHMYeCKHX BEIIEeCTB — METAJUIOB M HeMeTauloB (Tpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpusl); MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakIuu OT BO3IACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHHUE  3JEKTPONPOBOAHOCTH  PAcTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLMAIMKN  KHUCIIOT, Inejaoded M cojed  (BO3MOXHO HCIOJIb30BaHME
BUJEOMATEPUAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakiuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEJICHUE ra3a,
0o0pa3oBaHME BOAbBI); OIBITOB, HJUIIOCTPUPYIOLUIMX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIUN (TOpeHHe, peaklUu Pa3IokKEHUs, COEAUHEHUs);
pacro3HaBaHHE HEOPraHUYECKUX BEILECTB C MOMOIbI0 KAYeCTBEHHBIX PeaKLnii

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannel u ux COCAMHCHUA

2.1

OO6mrast  xapakTepucThka TamoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE cTeneHU OKuciIeHus. CTpoeHne u GU3NIEeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TaJlOTéHOB. XMMHYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3aumojeiicTBUEe C MeTaulaMd, HeMeTaJlaMH, Iieno4amMu). XJIOPOBOIOPOI.

ConsiHast KUCNIOTa, XUMUYECKHE CBOMCTBA, MOJlyueHue, mpumeHenue. Jleiicteue




XJIOpa M XJIOPOBOAOPOJIa HAa OpPraHu3M 4esoBeKa. BakHeillme XJIOpuabl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

OO6mrast xapakrepuctuka 3j1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTeNeHN okucieHuss. CTpoeHue u Gu3nuecKue CBOMCTBA
MPOCTHIX BEMIECTB — KHCIOPOJAa W CEPbl. AJUIOTPOITHBIE MOAM(DUKAIIUN
KHCIIOpOJIa M cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBONOPOA, CTPOCHHE,
¢usznyeckue W XUMHUYECKHe CcBoicTBa. OKCHABI Cephl KaK ITPEACTABUTEIN
KHACIOTHBIX OKcHIOB. CepHas KHCIIOTa, (U3NYECKHe U XUMHUYECKUE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XuMUIecKne
peakiiy, Jexallie B OCHOBE MPOMBIIUIEHHOTO CH0c0o0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAs peakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ COeTUHEHUI B MpHpoae. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTUHEHHUSIMU Cepbl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLCHHUS

2.3

OO6mass xapakrepuctuka dneMeHTOB VA-rpynmbl. Oco0EHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. A30T, pacClpocTpaHEHUE B IPUPOJIE,
¢dusnueckue u xuMudeckue cBoiictea. KpyroBopor azora B mpupoae. AMMHAK,
ero (usmyeckne M XMMHUYECKHE CBOMCTBA, MONy4YeHHE W npuMeHeHue. Comu
aMMOHHUSA, HX (QHU3MYECKHe W XUMHUYECKHE CBOHCTBA, NPUMECHEHHE.
KauecTtBeHHast peakuusi Ha MOHbBI aMMOHHMsI. A30THasi KUCIOTa, €€ MOJIy4YeHue,
¢usznyeckue M XHMHYECKHE CBOHCTBa (OOIIME Kak IPEACTaBUTENsS Kiiacca
KHCTIOT U crenuduieckue). VMcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KaueCcTBE MUHEPAJIbHBIX yNOOpEeHMA. XUMUYECKOE 3arps3HEHU e OKpPYXKarolien
CpeAbl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/yXa, TOYBBI

1 BOJIOEMOB)

2.4

®dochop, amnorponubie Mogudukanuu ¢ocdopa, GU3NUESCKUE U XUMHUUCCKHE
cpoiictBa. Oxcua ¢ocdopa(V) u dochopnas kucinora, ¢usnueckue u
XUMHUYECKHME CBOWCTBa, moiydeHue. Mcnomb3oBanue ¢dochatoB B KauecTBe

MUHEpaJbHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 3jeMeHToB |VA-rpynmnbel. Oco0eHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHblE€ CTENEHU OKUCICHUS. YTIEpoAd, aJUIOTPOITHbIE
Moau(UKallMK, pacHpoCTpaHEeHHEe B MpHponae, (U3MYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupoae. Okcuasl yriepona,
X (U3NYECKHE U XMMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPraHU3MBI,

IMOJTY4YCHUC U TTPUMCHCHUC. OKOJIOTUYECKHE HpO6JICMbI, CBsA3aHHBIC C OKCHIO0M




yraepona(lV); rumore3a r11006ampHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIMA
abdext. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE M TpHUMeHeHHne. KadyecTBeHHas peakius Ha KapOOHAT-
WOHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 3TaH, STUJICH, alleTW/IEH, A3TaHOJ, TIUIEpPUH, YKCyCHas
kucinoTa). MUx coctaB u xumuueckoe crpoeHue. lloHstue o Ouomoruuecku
BAXKHBIX BEIIECTBAX: JXKHUpax, Oeikax, yrieBojgax — M HUX pOJU B KU3HU
yenoBeka. MarepuanbHO€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYEeCKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJIy4YeHHE U
npuMmeHeHue. CoeMHEHHs KpeMHUs B mpupoje. OOmme npeacraBieHust 00
okcuze kpeMuusi(1V) u kpemHueBol kucinore. CUIIMKAThl, X UCIOJIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIMEe CTpOUTEIbHBIC MaTEPUAIIbI:
KepaMuKa, CTEKJIO, IEeMEHT, OeTOH, xkene300eToH. I[Ipobiembr Oe3omacHOro

HCIIOJIb30BaHUSA CTPOUTCIBHBIX MAaTECPHUAJIOB B HOBCGI[HCBHOf/i KHU3HU

2.8

XUMHWYECKHH HKCIEPHUMEHT: H3ydeHHEe 0Opa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; NIPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI -
MOHbI M HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollne
¢dusnyecKkue U XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COETUHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHUAIIOB); O3HAKOMIJIEHHE C 00pa3llaMu XJIOPHJIOB
(ramoreHu10B); O3HAKOMJIEHHME C oOOpa3lamMu ceppl U €€ COCOUHEHUSIMHU
(BO3MOXXKHO HCHOJIb30BAaHUE BHJAEOMATEpUAIOB); HAOMIOAEHUE IMpolecca
o0yrimMBaHUs caxapa I1oj JeHCTBMEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI;
U3y4YeHHE XUMHUYECKHX CBOWCTB pa30aBICHHOM CEpHOW KHUCIIOTHI, IPOBEIECHUE
KayeCTBEHHOM peakuuu Ha Cyiab(aT-MOH U HaOJoJeHue Mpu3Haka eé
IPOTEKaHUs; 03HAKOMJIEHHE C (U3NUECKUMHU CBOMCTBAMU a30Ta, pocdopa U ux
COEAMHEHMH (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEpUATIOB), OOpaszLamu
A30THBIX U POCPOPHBIX yAOOPEHHMIL; MMOJydyeHue, coOupaHue, paclio3HaBaHUE U
U3y4YEHUE CBOWCTB aMMHUAaKa; IPOBEIECHUE KAYECTBEHHBIX pEaKUUN HAa HOH
aMMOHMST M (ocdaT-MOH © H3yYCHHE TPHU3HAKOB UX IPOTEKAHHS,
B3aMMOICEHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO0 (BO3MOKHO
UCMOJb30BAaHUE BHUAECOMATEPUATIOB); H3YUYEHHE MOJeNed KpPUCTAIIMUYECKUX
pemiéTok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C IPOLECCOM

a7copOIUu PacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOHCTBOM




IPOTHBOra3a; IOJMy4yeHHe, COOMpaHHe, paclio3HaBaHUE M HM3Y4YECHUE CBOMCTB
YIJEKUCIIOro Tas3a; MPOBEIEHHE KaueCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAaT-MOHbl M H3Y4YEHHME MPHU3HAKOB HMX MPOTEKAHUS; O3HAKOMIIEHHUE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BakHeHlInne HeMeTaIbl 1 UX COSOUHEH U

MeTaiiel ¥ ux COCAUHCHU A

3.1

OO6m1ast XapakKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxkeHns: B llepuomuueckoil cucrteMe XuMHA4YeCcKux »neMeHToB JI..
MenpneneeBa u cTpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTtaiuyeckas CBsI3b U
METaJUIMYeCKasi KpHUCTaJUIMYecKass pemeérka. DIJIEKTPOXUMUYECKUU  psif

HaIpPsHKCHUM METaJIOB

3.2

dusnueckre U XMMUYECKHE CBOKMCTBAa MeTa/uToB. O0IIHMe Croco0bl MOJTydeHHS
MeTtasuioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Kopposuu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUAHNN, OPOH3a) U UX MPUMEHEHUE B

OBITY U TPOMBILIEHHOCTH

3.3

[Ilenounble MeTayubl: nosnoxeHue B llepuoanueckoi cucreMe XMMHYECKUX
anemenToB J[.M1. MenzeneeBa; cTpoeHHEe UX aTOMOB; HAaXOXKJIEHUE B IIPUPOJE.
duznueckre 1 XMMUYECKHUEe CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U
TUAPOKCUIBI HAaTpusl M Kaimus. IIpuMeHeHue mIeNoYHBIX METalIoB M HX

COEeNMHEHUN

3.4

IllenouHo3eMenbHBIE METANIBI MarHuii W KajJdbLMH: IIOJIOKEHHE B
[Tepnonnueckoi cucreMe xumuueckux anemeHToB .M. Menneneesa; crpoenue
UX aTOMOB; HaxOxJeHHe B mpupone. dPuznyeckue M XMMHYECKHUE CBOMCTBA
MarHuvsi M Kajblus. Baxuelmme coeanHeHus Kajablus (OKCHI, THAPOKCHI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS

3.5

AmoMmunui: nonoxeHue B Ilepuoguyeckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB
H.W. MenneneeBa; CTpoeHHE aToMma; HaxoXAeHUE B mpupozae. Pusznueckue u
XMMHUYECKHE CBOMCTBA aIFOMHHMSI. AM(OTEpHBIC CBOMCTBA OKCUIA M THIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxkenue B [lepuoauueckoi cucreMe XuMAUeCKuX 3yemMenToB JI.M.
MenneneeBa; CTpoeHHE aToMma; HaxoxkiaeHue B Tmpuponae. dusmueckue u
XUMHUYECKHEe CBOMCTBa keneza. OKcuabl, TUAPOKCUABI U coiu xeneza(ll) u

xeneza(lll), ux coctas, CBOMCTBA U TIOJTyUCHHE

3.7

XUMHUECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3ljaMi METaJVIOB U CILJIABOB,

X (U3MYECKMMH CBOHCTBaMM; HM3Y4YCHHE PE3yJbTATOB KOPPO3MH METAJIOB




(BO3MOXXHO WCIOJIb30BAHHE BHJIEOMATEPHAJIOB), 0COOEHHOCTEN
B3aMMOJCUCTBUS OKCHJAa KaJdblUsd W HATpust C BOJOW  (BO3MOXKHO
UCIOJIb30BAaHUE BUEOMATEPUAIIOB); HCCIIEJOBAHHE CBOMCTB MKECTKOW BOJBI;
mporecca TOpPeHHsI JKeje3a B KUciIopoie (BO3MOXHO —HCIOJIb30BaHHE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi HA HOHBI
(MarHusi, Kaublus, amoMuHus, 1uHka, xenesa(ll) u sxenesa(lll), memxu(ll);
HaOJIOZICHUE U OMHMCAHUE TPOIECCOB OKPAITMBAHKS TUIAMEHH MOHAMH HATpPHS,
Kalus W Kadplusd  (BO3MOXKHO  HCIIOJB30BAaHWE  BHUACOMATEpPHAJIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS W THAPOKCHIIA
[IUHKA; PelIeHNe YKCIIePHUMEHTAIBHBIX 337124 110 TeMe «BakHel e MeTaibl U

X COCANHCHU

XuMUS U OKpy’Karolas cpeaa

4.1

Hossle MaTepuansl 1 TexHosoruu. Bemjecrsa U marepualibl B IMOBCEAHEBHON
JKA3HU 4yenoBeKa. XUMHUSA U 310pOBbe. be3onacHoe UCIONIb30BaAHUE BEIIECTB U
XUMHYECKUX peakuuii B ObITy. IlepBas momomls mpu XUMHUYECKUX OXKOTax H

OTPaBJICHUAX

4.2

OCHOBBI ~ JKOJOIMYECKOH  IpaMOTHOCTH.  XMMHYECKOE  3arpsA3HEHUE
okpyxatote cpensl [IJIK. Posib XuMuu B pemieHun 3KOJOTHYECKUX MPOOIeM.
[TpuponHble MCTOYHUKU YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIN ra3, He(Tb),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHYECKHUI SKCIIEPUMEHT: U3y4yeHue 00pa3loB MaTepHaoB (CTEKIIO, CIUIaBbI

METAJIJIOB, OJUMEPHBbIE MaTEPUAJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEEOBAHUS K
PE3VJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBLHOMN
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasiienue:

1.1

O TI03HABAEMOCTH SIBJICHUN TPHPOIBI, TMOHMMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOrO
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOIl
JeATeIbHOCTH YeJIOBeKa B YCJIOBHSIX COBPEMEHHOIo OOIIeCTBa;

IIOHUMAHHUC MECTa XUMHH CPCIH JAPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOJAX IMO3HAHHA, B TOM YHCJIC DKCIICPUMCHTAJIbHLIX U
TCOPECTUUCCKUX MCTOAAX HCCICAOBAHHA BCIICCTB MU  HU3YUCHUA
XHUMHUYCCKHUX peaxunﬁ; YMCHUC HUCIIO0JIB30BAaTh MOACIIN JJIA

00BsICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaTbHON AEATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JOCTHIKEHMIX
XMMHYECKOI HayKd, YTO MO3BOJUT OOYyYaroUIMMCsl paccMaTpUBaTh
XMMHIO Kak chepy cBoeit Oynyrel nmpodeccnoHanbHOM 1eATeTbHOCTH
U ClleJaThb OCO3HaHHBIM BBHIOOp XMMHUHU KaK NPO(UIBHOrO IpeaMera

MIpH NIEPEX0/I€ Ha YPOBEHb CPEAHEro 001Iero 00pa3oBaHus

Bnagenue cucreMoll XUMHUYECKMX 3HAHUU M YMEHUC TMPHUMCHATDb

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)XKHEHIINE XUMHUYECKUE TMOHATHS: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CJOKHOE BEIECTBO, OJHOPOJIHAS M
HEOJHOPOJIHAs CMECh, OTHOCUTCIILHBIC AaTOMHAs W MOJCKYJISIpHAsS
MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJSIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAHHWE, COJIb (CpemHss), XUMUYECKas
peakmus, pEeaKIUuu COSAMHEHHUS, PEAKIHMH pPa3JIOKEHHS, PEaKIuu
3aMelIeHHUs, peakuy OoOMeHa, TerIoBOM 3(DQeKT peakiuu, dK30- U
SHJOTEPMHUYECKUE PEAKIIMH, PACTBOpP, MACCOBasi MONS XUMHUYECKOTO
9JIEMEHTA B COCJMHEHWH, MacCOBas JIOJIA U MPOICHTHAS KOHI[CHTPALIHS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, SHCKT'pOHHBIﬁ cJIon aToOMa, aTOMHas




opOuTanb, paaMyc aroMa, BaJEHTHOCTb, CTEHNEHb OKHUCIEHUS,
XUMHUYECKas CBS3b, dJIEKTPOOTPULIATEIBHOCTD, MOSIPHASL M HETIOJIAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBS3b, METaJUIMYECKass  CBS3b,
KpUCTaJULINYeCKass pelmerka (aToMHas, WOHHAs, MeETaUIn4ecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, IEKTPOJUT M HEIIEKTPOJIHUT,
NIEKTPOJUTHYECKAsT ~ JUCCOLMAIMS, PpEeaKIMu HOHHOr0 OOMEeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIMH,  OKUCIWUTENb U
BOCCTAHOBUTENIb, OKHUCJICHHE M  BOCCTAHOBJICHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, oOpaTHUMble U HeoOpaTHMbIE peakluH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJIJIOB, CIIJIaBBI

2.2

OCHOBOIOJIaralolllie 3aKOHbl XHMMHUHU: 3aKOH COXPAHEHHs Macchl,
nepuogudeckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH ITIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajapo

2.3

TEOPUU XUMUH: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus

BHGKTPOJ'II/ITI/ILIGCKOI\/II Jucconmuanmuu

Brnanenue ocHOBaMU XMMHUUYECKOW IPaMOTHOCTH, BKJIFOUYAIOIIIEH:

3.1

YMEHHE IIPABUIIbHO UCIIO0JIb30BAaTh N3YUEHHBIE BEIIECTBA U MATEPUAIIbI
(B TOM uucle MUHEpaJdbHblE YIOOpEHHsS, METAUIbl M CIUIABBI,
HOPOOYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHUKOB YTIIEBOIOPOJIOB
(yrnsi, mpuponHoro rasa, HeTu) B OBITY, CEILCKOM XO3siCTBE, Ha
IPOM3BOACTBE W NMOHMMAaHHME 3HAYCHUS >KUPOB, OCIKOB, YIJIEBOAOB
JUIsl OPraHK3Ma 4eJI0BeKa; yMEHUE IPOrHO3MPOBATh BIIMSIHUE BELIECTB

U XUMHUUYCCKUX MPOLECCCOB HAa OpPraHU3M YCJIOBCKA W OKPYIKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHC HUHTCTPUPOBATH XHUMHYCCKUE 3HAHUA CO 3HAHHAMU APYTUX

y4eOHBIX IPEAMETOB

3.3

HAJIMYUE OMbITa PabOThl C Pa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
no XUMHM (HayyHas M Hay4YHO-TIOIYJISIpHAsl JMUTEparypa, CIOBapu,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHUBATH I/IH(I)OpMaI_[I/IIO O BCOICCTBAX, HX
MMPEBPAIICHUAX u MNpaKTH4YCCKOM IMPUMCHCHUHU u YMCHHUC

UCIOJIb30BaTh €€ JJIs pelIeHus] y4eOHO-TT03HaBaTebHbIX 33124

BJIa,IICHI/Ie OCHOBaMH ITOHSATHHHOTO afmnapata ¥ CHUMBOJIUYCCKOI'O

S3bIKA XUMHH JUISI COCTaBJIeHUSI (hOPMYJT HEOPraHWYECKHX BEIIECTB,




YPaBHEHHM  XMMHYECKMX  PEAKUH;  OCHOBAMHM  XUMHUYECKOH

HoMeHKJIaTypsl (IUPAC u tpuBnanbHoii)

YMeHne oOBACHATH CBA3b MOJIOXKEHHS dJieMeHTa B Ilepmoamyeckoii

CUCTEME C UYHUCIIOBBIMHU XapaKTCPUCTHKaAMH CTPOCHHA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oO0Iee YHCIIOo
AJIEKTPOHOB), PACIPEICICHHEM DJIEKTPOHOB TIO DSHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAIUS U KaTbITUS
[IpencraBnenue 0 MEPUOTNIECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTH),
6 MNPOCTBIX M CJOXHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuonuueckoit cucreme (B Madblx TMepuofax U TIJABHBIX
MOJATPYIIAX) U 3JIEKTPOHHOT'O CTPOCHHS aTOMa
7 YMmenue knaccupuuupoBath:
7.1 XUMHYECKHE 3JIEMECHTHI
7.2 HEOpPraHWYECKUE BEIECTBA
7.3 XUMHUUYECKUE pEaKIun
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh M CTEIEHb OKHUCIEHHUS XUMHUYECKHUX DJIIEMEHTOB, 3apsj
' MOHA
8.0 BUJT XHMHYECKOW CBSI3M M THUI KPHCTAUIMYCCKOW CTPYKTYpPHI B
' COEIMHECHUSIX
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM )
8.4 OKHUCJIMTENIb U BOCCTAHOBUTEIh
9 YMenue xapakTepu3oBaTh GU3NUECKHUE U XUMHUECKUE CBOMCTBA:
OPOCTBHIX BeEIIeCTB (KHCIOpPOX, O30H, BOJOpON, Tpadur, anmMas,
9.1 KpeMHuH, a3oT, (ochop, cepa, XJIOp, HATPUH, Kaauii, MarHui,
KaJIBITH, ATFOMAHHH, J)KEJ1e30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PAacTBOPOB (BOIA,
aMMHAK, XJIOPOBOJIOPOA, CEPOBOAOPON, OKCHABI U THAPOKCHUIBI
9.9 metasoB |-lIA rpynn, amomunus, meau (ll), nuunka, xeneza (Il u
' I11), oxkcuner yriepona (1l u 1V), kpemuus (1V), azora u dhocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U MX COJIN)
9.3 IPOTHO3UPOBATh M XapaKTepU30BaThb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa W CTPOCHUA, NMPUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOf/iCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYICCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHue cocTaBisATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHMS PEaKLU, B

10
TOM YHCJIE:
10.1 peakinii MOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEaKIIUii
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKUE CBOWCTBA H3YYCHHBIX KJIACCOB
' (TpyImm) HEOpPraHUYECKUX BEICCTB
10.4 MOJTBEPKAAIOIINX T'€HETHYECKYIO0 B3aUMOCBSI3b MEXY HUMU
11 YMeHHe BBIYUCIATh (IPOBOAUTH PACUYETHI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYFO W MOJISIDHYIO MAacChl BEIIECTB,
' MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHCHHIH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira30B
114 0 YPaBHCHHSIM XHMUYCCKUX PEAKIHA W HAXOJUTh KOJHYECTBO
' BEIIECTBA, 00HEM M MacCy peareHTOB MM POAYKTOB PEaKIIUU
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAydyHOro TO3HaHWs  (HaOiroleHue,
121 U3MEpEeHUE, YIKCIIEPUMEHT, MOJICITMPOBAHUE) TIPH N3YUCHUH BEIIECTB U
' XUMHYCCKUX SIBJICHUH; yMeHHe C(GOpMyIUpoBaTh MpodiieMy |
IPEAJIOKHUTD MyTH €€ peleHus
122 Oe3omacHO pPabOTBl C XWMHUYECKUMH BEILIECTBAMH, XHMUYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBuIamMu 0€30MacHOr0 OOpaIlleHUsI C BEIIECTBAMU, UCIOJIb3yEMbIMU
B TMOBCEAHEBHOM XKU3HU, IPaBUIAMU TOBEACHUS B LIENAX COepeKeHUS
s 3I0pOBBSI U OKpYXAaloleil NpUpOTHON cpeabl; MOHMMaHHE Bpena
' (omacHOCTH) BO3AEWUCTBUS HA KUBBIE OPraHU3MBI ONpPENEeTEHHBIX
BEIICCTB, CIIOCOOOB YMCHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICCTBUS
13 Hannuyue mpakTUYECKUX HABBIKOB TUTAHWPOBAHWS W OCYIICCTBIICHHS
CIICAYIOIIUX XUMUYIECKHX YKCIIEPHUMEHTOB:
131 U3yYEHUE U OnucaHnue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (bHSI/IquKI/IMI/I u XUMHUYCCKUMHU SABJICHUSMU, OIIBITHI,




WUTIOCTPUPYIOIINAE IIPU3HAKY IIPOTEKAHUSI XMMUYECKUX PEAKIUI

13.2

U3ydeHue croco00B pasleneHus cMecei

13.3

NOTy4YEeHUE KHUCIOPOJa U U3y4eHHE €ro CBOWCTB; IIOJIy4YeHUE
BOJIOPOZla U M3YYEHUE €r0 CBOMCTB; MOJYyUYEHUE YTJIEKUCIIOro raza u

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHUC €T O CBOMCTB

13.4

IIPUTOTOBJIICHHE PAaCTBOPOB C ONPEAEIEHHOM MACCOBOM JIOJIEH

pPacTBOPEHHOIO BELIECTBA

135

MPUMCHEHHUE WHIUKATOPOB (makmyca, METUJIOpaHka u
denondTanenna) g OMpeneseHus XapakTepa cpelbl B pacTBopax

KHUCJIOT U LIeJI0UeEN

13.6

UCCIIEIOBAHUE U OINMCAaHUWE CBOMCTB HEOPraHMYECKUX BEILIECTB
Pa3JIMYHBIX KJIACCOB; M3y4YEHUE B3aUMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCHUJaMH  METaJUIOB,  pPAacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOIO MeETaJula JPYrMM M3  pacTBOpa  COJIM;
ucciefoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIOB AQTIOMHUHHS |

LUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHu4CCKUX COGHHHGHHﬁ)); ((3JI€KTp0HI/ITI/ILIeCKa$I
JUcconuanus», «Baxxneimme HeMeTamnbl W HX COCAUHCHUS,

«Bakueiniie MeTalibl 1 UX COCIUHCHUA»

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  WILTIOCTPUPYIOIIME  MPHU3HAKU
NPOTEKAHUsSI PEAKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONME B BOJIHBIX PACTBOpPaX HWOHBL: XJIOPUA-, OpPOMHUI-,
wonun-, cyibdar-, docdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJIbIUs, aJIFOMUHHUS,

Kenesa (2+) u xkenesa (3+), menn (2+), muHKA

14

Ywmenue:

141

OPEACTABIATh PE3yNbTaThl JKCHEpUMEHTa B ¢GopMe BBIBOJIOB,
JOKa3aTeNbCTB, TpadUKOB M TaONMIl W BBIABIATH AMIIHMPUUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBAThH CBSI3U MEXY pealibHO HAa0JI01aeMbIMU XUMUYECKUMHU
ABJICHUSMHU U IIPOLIECCAMHU, TPOUCXOIAIIMMHU B MaKpO- U MUKPOMHUDE,

00BIACHSATD MPUYHHBI MHOFOO6paBI/ISI BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘laHBHBIG XUMHNYCCKUEC ITOHATUA

11

Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit

1.2

ATOMBI W MOJICKYIJIBI. Xumndeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)Ie M CJIOXXHBIC BCIICCTBA.

1.3

Xumnueckast popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 371eMeHTOB. CTeneHb

OKHCJICHUA

14

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OtTHoOcHUTENIbHAs aTOMHAs Macca.
OTtHOCHTENIbHAS MOJICKYJIApHas Macca. MaccoBas 10/ XUMHYECKOT0 3JIeMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemectBa. Monb. Monsipaass macca. MomnsipHblid 00bEM Ta3oB.

BzanmocBs3b KOJIMYECTBA, MACCHI U YK CJla CTPYKTYPHBIX €AUHUIL] BEUICCTBA

1.6

®u3NYEeCKUe U XUMUYECKUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MpPU3HAKHU.

3aKOH COXPaHEHMS MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnuecknii 3akoH u [lepmoandeckass cucTemMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnuecknuii 3axoH. [lepuoandeckas cucTemMa XMMHUYECKHX dIeMeHTOB J[.H.
MenneneeBa. Ilepuonsl u rpynnel. @U3NUECKUil CMBICT MOPSIKOBOTO HOMEpA,

HOMCPOB IICprnoJia U I'pyIIIbI 3JICMCHTA

2.2

Crpoenne atomoB. CocraB aroMHbIX saep. M3oronsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK AaToMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremsl /.M. Menneneesa

2.3

3aKOHOMCpHOCTI/I B M3MCHCHHH CBONCTB XHMMHYCECKHUX DJIEMCHTOB MEPBLIX Tpex
nepnoa0oB, KaJlud, KaJlbOous (pazmyca dTOMOB, OJJICKTPOOTPULIATCIIbHOCTH,
MCTAVIMYCCKUX MW  HCMCTAJUIMYCCKHUX CBOI>'ICTB) n Hux COG,Z[I/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHUEM JJICMCHTOB B HCpHOHI/I‘{CCKOﬁ CHUCTCEME U

CTPOCHHEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBaneHTHast (mojsipHass UM HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JIeMEHTOB.  VoHHas  CBs3b.

Mertamnueckas CBSI3b




3.2

Tumel KpUCTATIMUECKHX PEmETOK (aToOMHAas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAJIMYECKOW PEMIETKH M BHUJA

XUMHUUYECKOU CBSA3U

Baxneiimme mnpencTtaBUTeId HEOPraHMYECKHX BewmecTB. Hemertamnsl u  uX

COCIHUHCHMUA. MeTanis! 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHBbIe) U
HecosieoOpasyrolye; OCHOBaHMM (IIENIOYM W HEPACTBOPUMBIC OCHOBAHMA);
KUCIIOT  (KHUCIOPOJCOAEpXKAIIe W OECKHCIOPOAHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

duznueckue W XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIopa, KUCI0poa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpud, KaJlisd, Mardvusa U KaJlbIus, aJJlOMUHUSA, KEJIC3a. 9HeKTpOXHMHq€CKHﬁ

P HANIPSKEHUM METaJlI0B

4.4

®uU3NUECKUE U XMMHUUYECKHE CBONCTBA BOJIOPOAHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUaKa

4.5

dusnyeckre U XMMHUYECKHE CBOWCTBA OKCHAOB HemertayioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ilonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumunueckue cBorcTBa okcuaoB: MetawioB |A—IIIA rpymn, umuka, memu(ll) u

xenesa(ll, 111). [TonyueHre OKCUI0B METAIIOB

4.7

XUMHYECKHUe CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THIAPOKCUIOB (Ha mpHMEpe
TUAPOKCUIIOB ~ ANIIOMUHHS, JKele3a, IuHKa). [lomydeHne ocHoBaHUW U

aM(pOTEpHBIX THIPOKCHIOB

4.8

OOmme XMMHYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOTHOM, CEPOBOAOPOIHOMH,
CEpHHUCTOM, CEpHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XMMHUYECKHME CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOM M a30THOW KHCIOT.

[Tony4yenue KUCIOT

4.9

OO01ne xumMuueckre cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonmyuenue, coOupaHue, paclio3HaBaHHWE BOJOPOJA, KHCJIOpPOaa, aMMHakKa,

YIIIEKHUCIIOTrO ra3a B JIabopaTopuu
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ITonmyuenne ammuaka, CepHOM M a30THOM KHUCIOT B NMpoMbIluIeHHOCTH. O01mue

CrocoOBbl OTy4YEHHS METaJJIOB
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I'eneTndeckas CBS3b MCXKAY KiIaCCaMH HCOPraHNM4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukanus XuMu4ecKux peakiuil Mo pa3MnyHbIM MpU3HAKaM: 10 YUCIY U
COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo

W3MCEHEHHUIO CTEIICHEH OKMCICHUS XUMHYECKHX DJIEMECHTOB

5.2

TemoBoii 3¢ ¢hekT XuMUUECKONH peakIH, TEPMOXUMUYECKIE YPaBHEHUS. DK30-

U DHAOTEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHUE YPABHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEI ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUAI. :‘)HCKTpOHHBIﬁ baanc

OKHCITUTEIIFbHOBOCCTAHOBHUTEILH O peakunuun

5.4

TeOpI/IH BHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHCKTpOJ'II/ITBI n

HEBJICKTPOJIUTEI. CunbHbIC U caa0bIe OJICKTPOJIMTHI. Crenenn Jucconmuanmumn

5.5

Peakiiun mnoHHOIO ooMeHa. YcCIoBHS IMPOTCKaHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

XuMus U OKpyKarolasi cpena

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOM JXM3HM 4eJOBeKa. be3omacHoe
UCTOJb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B jabopaTopuu u OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHUX 0XKOIraX M OTPABJICHUAX

6.2

XuMHYecKoe 3arps3HeHHE OKpyXkaromed cpeabl (KUCIOTHBIE  JOXKIH,
3arps3HeHHE MOYBBI, BO3/JyXa M BOAOEMOB), CIOCOOBI €ro MpeaoTBpAllEeHUs
[Ipenenvunas nonmyctumas koHuentpanusi BemectB (I1JIK). Pomp xumum B
PELICHNH SKOJOTHYECKUX MpoOsieM. YCHIEHHE MapHUKOBOro d3(dekTa,

pa3pylieHre 030HOBOTO CJIOS

6.3

ITpumenenue cepsl, azoTa, ocdopa, yriepoaa, KpeMHHUSI U UX COCIUHEHUH B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U CEJIbCKOM Xxo3siictBe. Ilpumenenue
METaJIJIOB U CIUIaBOB (CTallb, 4YYT'yH, IIOpaTIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeluHeHui. [loHaTHe 0 KOPpO3UN METAJUIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[TpupomHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIN Ta3, HEPTH),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[TepBoHauanbHble MOHATUS OO0 OpPraHMYECKHX BEIIECTBAX KaK O COEAWHEHMAX
yriepona (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, INIMLEPUH, YKCYCHasl KHCIIO0Ta).
IToHsiTHE O OMONOrMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OEIKAX, YIIIEBOJAAX — U UX

POJIH B )KM3HH YCJIIOBCKA




Pacuérnr:

7.1 1o popMyaMm XUMHUYECKHX COSAMHEHUIN
7.2 Macchl (MacCoBOM) 10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUIM




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

» Xumus: 8- kiacc: 6a30BbIH YPOBEHB: YUCOHUK; 5-€¢ H3aHue, TepepaboTaHHOe
IMa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AkiinoHepHoe 00111€CTBO
«M3parenscTBO «IIpocBenieHue»

» Xumus: 9-i kiacc: 0a30BbIil ypOBeHb: yUeOHUK; 5-€ U3/1aHue, nepepaboTaHHOe
["a6puensu O.C., OctpoymoB W.I'., Cnaakos C.A. AkiinoHnepHoe 00IIeCTBO

((HSI[E[TCJII)CTBO «HpOCBeHleHI/IC»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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