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INOACHUTEJIBHAS 3AIIMCKA

IIporpamma 1o XUMHH Ha YPOBHE OCHOBHOT'O 0O11ero 00pa30BaHuUsl COCTABIE€HA HA OCHOBE
TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOW MPOTPaMMBI OCHOBHOTO
obuiero obpazoBanus, npejacrtaBieHHbix B ®I'OC OOO, a takke Ha OCHOBe (eaepanbHOU
paboueli mporpaMMbl BOCIUTAHUSA U C YUYETOM KOHLENIMY MPENnoJaBaHus yueOHOTo IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit denepanmu.

IIporpamma nmo XuMHuM Ja€T MHpeAcTaBICHUE O LesIX, oOled cTpaTeruu oO0yudeHus,
BOCIIUTAHUS W pa3BUTHA OOYYalOMUXCS CpPEACTBAMH y4eOHOro NpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEMETHOE COJAEpIKaHUe, NMPeycCMaTpUBaeT paclpeeieHle ero mo KiaccaM U
CTPYKTYpHUpOBAHHUE I10 pa3jiejaM U TeMaM IIPOrpaMMBbl IO XUMUHU, ONIPEIesieT KOJIUIECTBEHHbIE
M KA4eCTBEHHBIE XapaKTEPHUCTHKU COACPKaHUS, PEKOMEHIyeMYyI0 IO0CIeA0BaTeIIbHOCTD
W3Y4YEHUsS XUMUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTHKU y4eOHOTO
npoliecca, BO3pacTHbIX 0COOCHHOCTEH 00yUarouxcs, onpeaeIseT BO3MOKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yibTaTaM 00ydeHUsI XUMUU
Ha YpOBHE LeJeld W3y4YeHHs TMpeaMeTra ¥ OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHON
JesTeTbHOCTH 00yYaromerocs o OCBOSHUIO Y4eOHOTO COIepKaHusI.

3HaHUE XUMUH CIIYKUT OCHOBOM Ji1si YOpMUPOBAHUS MUPOBO33PEHHS 00yUaloerocs, ero
NpeACTaBICHUH O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMUEH
IpeACTABICHUS O B3aUMOIIPEBPAILCHUAX IHEPTUM U 00 3BOJIIOIUY BEIIECTB B IPUPOJIE, O MYTAX
pemieHuss I00adbHBIX NPOOJIEM yCTOMYMBOTO pa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPTreTHYECKOM, MUIEBON U IKOJIOTUYECKOW 0€30MMacHOCTH, TPoOIeM 31paBOOXPAHEHHS.

N3ydenune xumuu:

CrocoOCTBYeT peanu3alid BO3MOXKHOCTEH Il camMopa3BUTHUS U (OPMHPOBAHMS
KYJBTYPBI JINYHOCTH, €€ o0mel u QyHKIIMOHAIBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B ((OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOW  JesATEeIbHOCTH, OKCIEPUMEHTAJIbHBIX W
UCCIIEA0BATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW IKH3HHM, TaKk MU B
podeCcCHOHATBHON EATEIHLHOCTH;

3HAKOMUT CO CHeHUM(HUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €JUHCTBO IPHUPOJIBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TanoM B (P OPMUPOBAHUHT
€CTeCTBEHHO-HAyYHOM rpaMOTHOCTH 00y4aroIMnXcs;

CrocoOCcTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSAM, K IPUPOJE, K YEJOBEKYy, BHOCUT CBOH BKJIAJ B 3KOJOTMYECKOe OOpa3oBaHME
00y4Yaromuxcs.

JlanHble HampaBieHUS B O0OyYEHMH XMMHH 00€CHedMBaIOTCS CHEIU(UKOI coxepx aHus
y4eOHOr0 TpenMeTa, KOTOPBIM SBISETCS IEeIarorMuecKd aJanTUPOBAaHHBIM OTpPaKEHUEM
0a30BOI HAYKN XMMHH Ha ONPECIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs OPUEHTHUPOBAH HAa OCBOCHHUE
00yYaIOMMMHCS] CUCTEMbI IEPBOHAYAIIBHBIX MMOHATHI XUMHUHU, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX MOHATHH OPTAHUYCCKON XUMHH.

CtpykTypa coAepskaHusi MPOTPaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mi3yueHuro. Coaep)kaHHE CKIIAJBIBAETCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
3J€MEHTE M BEIIECTBE M CHCTEMBbI IMOHATHH O XUMHUYeCKOH peaknuu. OO0e 3TH CHUCTEMBI



CTPYKTYPHO OPraHU30BaHbI 110 IPUHLHUILY IIOCJIEIOBATEIbHOIO PAa3BUTUsA 3HAHUI HAa OCHOBE
TEOPETUUYECKUX MPEICTABICHUN Pa3HOTIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona [[. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHUs O CTPOEHHUH aTOMAa U XUMHUYECKOH CBA3H;

— MPE/ICTaBICHUH 00 3IEKTPOIUTUYECKON JHCCOIMANNU BEIIECTB B PACTBOpAX.

TeopeTnyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IIOJYYEHHBIX H
OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOIO YPOBHS K JpYyromy,
BBITIOJIHSSL (PYHKIMH OOBSICHEHUS W NPOTHO3WPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOr0 IPUMEHEHHUS ¥ TIOJTYUYEHHS N3y4aeMbIX BELIECTB.

OcBoeHue mIporpaMMbl 0 XHMHHM CHOCOOCTBYeT (OPMHPOBAHMIO IMPEICTABICHUS O
XUMHYECKON COCTaBIIAIONIEN HAyYHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOW NPHUPOIHI,
LIEHHOCTHOTO OTHOIIEHMS K HAYYHOMY 3HAHMIO U METOJaM II03HaHUs B Hayke. M3ydenue xumuu
NPOUCXOAUT C TpPHUBJICYCHHEM 3HAHUH W3 paHee M3YYCHHBIX YYEOHBIX TPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «duzuka. 7 Kiaccy.

[Ipu n3ydeHnn XUMMUU IPOUCXOAUT GOPMHUPOBAHKE 3HAHUNH OCHOB XUMHUECKOM HAYKH KaK
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOMN EATEIBHOCTH YeI0BEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. 3agadya y4eOHOro mpeameTra COCTOUT B (POPMUPOBAHUHU
CHUCTEMbl XMMUYECKMX 3HAHUH — BaKHEMIIMX (PAKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKHUX
MOJIO’)KEHUM, JOCTYNHBIX O00O0OIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKd, B
NpHUOOIIEHNH K HAYYHBIM METO/1aM IO3HaHUs P U3yYEHUH BEIIECTB U XUMUYECKUX PEaKLUi, B
GOpMHpPOBAHUM U pa3BUTUM IIO3HABATENbHBIX YMEHHM M HX TPUMEHEHHMHM B YyueOHO-
MO3HABATEIILHOW U y4eOHO-HUCCIeJOBATEIBCKON e TeIbHOCTH, OCBOCHHH MPABHII 0€3011aCHOTO
oOpalieHus ¢ BelecTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy W3yueHHH XMMHH Ha ypPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Ba)KHOE 3HAUCHHUE
npuoOpesy Takue Leu, Kak:

— (opMUpOBaHHE MHTEIJIEKTYaJIbHO PAa3BUTON JUYHOCTH, TOTOBOH K caM000Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEILHOMY MPHUHSATHUIO PEHICHUH, CIIOCOOHOW aaanTHUpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM JKU3HU;

— HamNpaBJICHHOCTh OOYyYEHHs Ha CHUCTEMaTHYecKoe MpHoOIeHne oO0yJaroumxcsi K
CaMOCTOSITEJIBHOM ~ IIO3HABATEJIbHOM  NESITEIBHOCTH, HAay4yHbIM  METOJaM  IIO3HaHMI,
(GbOopMUPYIOIUM MOTHUBAIUIO U PA3BUTHE CIOCOOHOCTEN K XUMHUH;

— oOecrieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX NPHOOPETEHUI0 OOYYalOMMMHCS OIBITA
Pa3HOOOpa3HOM JEeATETbHOCTH, NMO3HAHMUS W CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEHIIUH ), UMEIOLMX YHUBEPCAIbHOE 3HAUEHUE JIUIsl PA3JIMYHbIX BUJIOB JIESITEIBHOCTH;

— (opMupoBanue oOmeld PyHKIUOHATBFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yyciae yYMEHUH OOBSCHATh U OLIEHUBATH SABJICHHUS OKPYXKAIOIIEro MHUpa, MCIOIb3Yysl 3HaHUA U
ONBIT, TOJYYEHHBIC TPU HW3YYCHUH XUMHH, NPUMEHITh WX TIPU pPEHIeHHH MpoOjIeM B
MIOBCEAHEBHOM JKU3HU U TPYIOBOU AEATEIbHOCTH;

— (opMupoBaHue y 00y4arOnUXcsi TYMaHUCTUYECKUX OTHOUICHUMN, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUWU AJi BBIPAOOTKU JKOJOTMYECKHU LIE€IecO00pa3HOro NMOBEJAEHUs B OBITY U
TPYAOBOM MESATENBHOCTH B LENSAX COXPAHEHHUS CBOErO 3J0POBBS U OKPYKAIOUIEH MPUPOTHOMN
cpensl;

— pa3BUTHE MOTHBALIUU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHMs OOIIEUEIOBEYECKHUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
poUIIT ¥ HATIPABIICHHOCTH JaJbHEHIIETo 00ydeHNs.



OO01iee 4KCIIO YacoB, OTBEIEHHBIX I U3YYCHUs] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBanHus, coctaniser 136 gacos: B 8 kiracce — 68 yacoB (2 yaca B Hezelw), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEINIO).

[Ipu peanuzaruu paboueit mporpamMmsel o «XuMuu» s 8 -9 kinaccos (0a30BbI YPOBEHB)
WCIIONB3yeTCs KOMIUIEKT oOopyaoBaHms 1eHTpa «Todka pocrta» (mudposas madbopaTopust
«JIIU-16 «Xumus», HAOOPBI 00OpPYyAOBaHUS MJIsS MPOBEACHUS XUMHYECKOTO MPAKTHKyMa, C
WCIIOJIb30BAaHMEM LH(PPOBBIX MHUKPOCKOIIOB, HA0Op MO 3aKpEIUICHUIO H3Y4YaeMbBIX TEM IIO
MPEIMETHBIM 00JIacTsIM OCHOBHOTO 0O0mIero oOpa3oBaHWs, HaOOp PEaKTHBOB IO XUMUH).



COJAEP KXAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajbHbICe XMMHYECKHE MOHATHS

IIpenmer xumMuu. Posib XMMHMM B XKM3HHM 4YEJIOBEKAa. XMMHUS B CHCTEME HaykK. lena u
BemecTBa. Pdusznyeckne CcBOMCTBAa BelIECTB. ArperaTHoe cocTrosHue BemiecTB. llonsTne o
MeToJax Mmo3HaHus B XuMuu. Uncteie BemnecTBa U cMecr. CrmocoObl pa3iesieHUs] CMECEH.

ATOMBI U MOJIEKYJBbl. XUMHYECKHE 3JIeMEHTbl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocThle U CIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE yUYEHHE.

Xumuueckass Qopmyna. BameHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAS aTOMHasA Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Macca. MaccoBas 10151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MomspHas macca. B3auMoCBsI3b KOJUYECTBA, MAacChl U
YHUCla CTPYKTYPHBIX €IMHUIL BeliecTBa. Pacu€Tel mo popmynamMm XUMHYECKUX COCTUHEHHI.

®u3nyeckue M XUMHUYECKUE SBJICHUSA. XHUMHUYECKas peakuuss U e€ Npu3Hakh. 3aKOH
COXpaHEHHUsI Macchl BelIeCTB. XUMHUUecKkue ypaBHeHUs. Kitaccupukanus XUMHYECKUX peaklui
(coenmHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMeHa).

Xumuueckuii IxKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0#, mpaBmiaMu padoThl B Ja0OpaTOPHH M NMPpUEMAMHU
oOpameHuss ¢ J1abopaTopHbBIM 00OpYJIOBaHHEM, M3YUYCHHE M ONHCaHWE (PU3MUECKUX CBOMCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HaOMI0IeHne (pu3nyeckux (TUIaBiIeHUe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KUIIEHHE M KOHJEHCcalus BOJbl) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MpOKaJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJACHCTBUE Meja C KUCIOTOM) SABIEHUM, HaOIt01eHNe
U ONHCaHWE NPU3HAKOB TMPOTEKAHMs XUMHYECKMX peakuui (pas3jiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpuaoM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHuH, B3auMoOeiicTBUE jxene3a ¢ pactBopoM conu menau (II), m3yuenue crnoco6oB
paszeneHuss CMeceil: ¢ TOMOINbI0 MarHuTa, (QWIbTPOBaHWE, BBHIMApPUBAHUE, JAUCTHILISALINS,
xpomaTtorpadus, TPOBEAECHHE OYUCTKH TIOBAPEHHOW COJIM, HAONIONEHHNE W OINHCaHue
pe3yJIbTaTOB MPOBEAEHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHMsI MaccChl, CO3/JaHue
MoJeel MOJIEKYJT (IIapOCTEPKHEBBIX ).

BaxHeilinue mpeacTaBUTEH HEOPraHUYeCKHX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M NMpOCTOE BEILIECTBO.
Haxoxnenue kucinopona B npupoje, puznueckue 1 XMuMUYECKUE CBOMCTBA (peakliuu TOPEHuUs ).
Oxcunpl. Ilpumenenue kucmopona. CrmocoObl TOJNy4eHHsS KHCIOpoaa B JlabopaTopuu |
npoMbInUIeHHOCTH. KpyroBopor kucinopona B npupoae. O30H — a/utoTponHasi MOIAU(PUKALIHS
KHCIIOpO/1a.

TennmoBol >(PeKT XUMHUYECKOH peakluu, TEePMOXUMHUUYECKHUE YpaBHEHHUS, B5K30- U
SHIOTEPMUUYECKHUE peakUuuH. TOIUIMBO: YrojJb M MeETaH. 3arpsi3HEHUWE BO31yXa, YCUJIEHHE
MapHUKOBOTO 3¢ (ekTa, pa3pylnieHne 030HOBOTO CIIOSI.

Bomopoa — »nemeHT M mpocroe BeuniectBo. HaxoxnaeHue Boaopoaa B IPUPOJE,
¢du3nUecKrne 1 XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI moydeHus. Kucinors! u conm.

MonsipHblit 006EM ra3oB. PacuéTel Mo XUMUYECKUM yPaBHECHHSIM.

®uzndeckue cpoiicTBa BoAbl. Boma kak pactBopurtenb. PacTBopsl. HackimieHnwsie u
HEHACBHIILIEHHbIE pacTBOphl. PacTBOopuMOcCTh BemiectB B Bojae. MaccoBas [0S BellecTBa B
pacTtBope. XuMU4YecKkue cBoricTBa BoAbl. OcHOBaHUA. PoJb pacTBOPOB B MPUPOJE W B KU3ZHU



yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MPUPOAHBIX BOJI.

Knaccudukamusa neoprannueckux coeauHenuit. Oxcuasl. Kiaccudukamnuss OKCHAOB:
coseoOpa3yromue (OCHOBHBIE, KHUCJIOTHBIE, aMOTepHbIe) U HecodeoOpaszyromue. HomeHkmarypa
OKCHJI0B. PU3NUECKUE U XUMUYECKHUE CBOMCTBA OKCUAOB. [lorydenne okcuaos.

OcnoBanus. Krnaccudukanust ocHOBaHWM: MMENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. Pu3NyeCcKMe M XUMHYECKHE CBOWCTBa ocHoBaHWU. [lomyuenwe
OCHOBaHUHU.

Kucnorel. Knaccudpuxanus kucnor. Homenkinarypa kucnor. dusndyeckne 1 XuMHU4YeCKHe
cBoricTBa kucioT. Paa aktuBHocTu MetayuioB H. H. bekerosa. [lonydeHnue KUCioT.

Conu. Homenknarypa cojeit. @usnyueckue U XuMuieckue cpoirictsa cojieil. [lomyuenue
COJEN.

I'eneTnueckasi cBA3b MEXAY KJacCaMU HEOPraHUYECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ueCTBEHHOE ONpe/esIeHUEe COAepKaHUs KUCI0OPOia B BO3AyXe, MOJydeHUEe, COOUpaHue,
pacrio3HaBaHWE M M3Y4YEHHE CBOWCTB KHUCJIOpPOJa, HAOJIIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJOM M YCJIOBUSI BOBHUKHOBEHHUsSI U MPEKpallleHUsl ropeHus (moxkapa), 03HAKOMJIIEHHE C
o0pa3laMu OKCHUIOB M ONMCAaHHE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAaHUE U
M3yuYeHHEe CBOWCTB BOAOpoaa (TOpeHue), B3aumojeicTBue Boaopoda c¢ okcumom wmenu (1)
(BO3MOKHO HMCIOJIb30BaHUE BUAEOMATEPUATIOB), HAOIIOAEHNE 00Pa3LOB BEIIECTB KOJIUYECTBOM
1 moub, HccneaoBaHUE OCOOEHHOCTEH PAacCTBOPEHUS BEIIECTB C PA3IMYHON pAacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOM MacCcOBOH JOJIe pPAaCTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBHE BOJABI C MeETaJUIaMU (HaTpUEeM M KajbLKMeM) (BO3MOJKHO HCHOJIb3 OBaHHE
BHJICOMATEPHAJIOB), MCCIEAOBaHUE 00pa3l0B HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOII0/ICHNe M3MEHEHHS OKPACKH WHAMKATOPOB B PACTBOpAxX KHUCIOT M IIENOYEH, M3ydeHHe
B3aumozeiicteus okcuna Mmeau (II) ¢ pacTtBopoMm cepHOM KHCIOTBHI, KHUCIOT C MeETajulaMu,
peakuui HeuTpanu3aluu, TMOJIyYEeHHE HEpPaCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO
MeTaljla IpYTUM U3 PacTBOpaA COJIM, PELIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe « Baxkueitmme
KJIACChl HEOPTaHMYECKUX COCAUHEHUID.

Ilepuoaunuecknii 3akoH u Ilepuomnueckas cucremMa xummudeckux djaementoB JI. H.
MennesneeBa. CtpoeHne aTtoMoB. XuMHYecKasi CBfA3b. OKHCIHTEIbHO-BOCCTAHOBUTEJbHBIE
peakuuu

[TepBble TOMBITKH KIACCU(UKAIUK XUMHUYECKHX JJieMeHTOB. [loHATHEe 0 Tpymnmax
CXOJ/IHBIX DJIEMEHTOB (IIETOYHBIE U MIETOYHO3EMETbHBIC METAJIJIbI, TaJOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCUABI U THAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema xumuueckux osnaementoB [ H.
MenneneeBa. KoporkomepuoaHas u juHHONEepuoaHass ¢opmbl [lepuogmdeckoir cuCTEMBI
xumudeckux snemMeHToB . WM. MengeneeBa. Ilepumonsl m rpynmnbl. PUZHYECKUH CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB NEPHOIa U IPYNIIbI AJIEMEHTA.

Crpoenne aromoB. CocraB artomHbIX saep. WM3oronbel. Onexkrpossl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUuMHUECKHUX 3yeMeHTOB [lepronnueckoit cucTemsl
H. WN. MenngeneeBa. XapaKTEpUCTHKAa XHUMHYECKOrO 3JIEMEHTAa II0 €ro IOJIOKEHHIO B
ITepuonnueckoi cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETaUIMYeCKUX CBOMCTB MO rpymnmnaM 1 nepuoaam.



3nauenue [lepunoanueckoro 3akona u Ilepuoandeckoil CUCTEMbl XUMHUYECKUX AJIIEMEHTOB
JUI pa3BUTUS HAyKH U nipakTuku. 1. . MenaeneeB — yu€HbIA U TpakJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETIOoJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULATENBHOCTE XUMUYECKUX 3J€MEHTOB. MlOHHAst CBSA3b.

Crenenp  okucieHus. OKHCIHTEIBHO-BOCCTAaHOBUTENIbHBIE  peakuuu. [Ipoueccesl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCINUTENHN U BOCCTAHOBUTEH.

Xumuueckuii Ixcnepumenm:

nM3ydyeHue oO0pasloB BEIIECTB METAVIOB M HEMETAUIOB, B3aUMOJEHCTBHE THAPOKCHIA
LMHKA C PACTBOPaMM KHUCJIOT M IIEI0YEH, MPOBEACHUE ONBITOB, WLIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TOpeHre, peaKIuK Pa3I0KeHuUsl, COCTUHEHUS).

Meswcnpeomemmnvle ceaszu

Peanu3zanus MexnpeaMEeTHBIX CBA3EH MPU M3YyUYEHUU XUMHUH B 8 KJIacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHME Kak OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHATHH, TaK U TMOHSITHUH,
SABJISIOIIMXCS CHCTEMHBIMM /U1 OTJI€JIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0uue ecTecTBEHHO-HAy4YHBbIE NOHSTHS: HAy4YHBIH (akT, THUIOTE3a, TEOpHus, 3aKOH,
aHaJ W3, CHHTE3, KiIaccUpUKalusi,  MEePUOAMYHOCTb,  HAOIIONEHHE,  DKCIEPUMEHT,
MOJEIUPOBAaHNE, U3BMEPEHUE, MOJIENb, IBICHUE.

®dusuka: wMarepusi, aToMm, DOJJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIWUI, H3OTOIHI,
paauoaKTUBHOCTh, MOJICKYJa, SJEKTPUUYECKHI 3apsil, BEIIeCTBO, Telo, OO0BEM, arperatHoe
COCTOSIHHE BEIEeCTBa, ra3, (U3MYECKHE BEIMYHMHBI, €IUHHIIBI U3MEPEHHS, KOCMOC, IJIaHETHI,
3BE3161, CoJHIIE.

buonorus: gorocunres, npixanue, ouocdepa.

leorpadusa: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOABI, IOJE3HBIE
HCKOTlaeMbl€, TOIIJIMBO, BOJIHbIE PECYPCHI.

9 KUIACC

BemecTtBo U XuMHYeckasi peakuusi

Ilepuonnueckuii 3akoH. Ilepmomnueckas cucreMa XUMHYECKUX d3seMeHToB [ M.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMH CBOMCTB XMMHUYECKUX
SJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KallMs, KalbIUd U WX COCIMHEHWW B COOTBETCTBHUH C
MOJIO’KEHUEM 3JIEMEHTOB B Ilepnoauyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHAbI XUMHUYECKOW CBSI3M. THIBI KPHUCTAUIMYECKHX PEMIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEmETKHM U BUJA XUMHYECKOU
CBSI3H.

Knaccudukamnus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEJIMHEHUN, TeHeTHhdecKas
CBSI3b HEOPTAaHUUYECKHUX BEIIECTB.

Knaccudukanusa XxuMuU4eckux peakiui mo pasiuyHbIM NpU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIUIOBOMY J(M(EeKTy, Mo H3MEHEHUIO CTerneHel
OKMCJICHUSI XMMUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHJOTEPMUUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopoctn xMMHUeckoi peakiuu. IloHsTHE 00 0OPAaTHMMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusix. [loHSTHE O TOMOreHHBIX W TeTepOreHHbIX peakuusx. llonstue o
katanuze. I[loHATHE O XHUMHYECKOM paBHOBecHHM. DaKTOpbl, BIMSAIOIIME Ha CKOPOCTH
XAMHUYECKON peaKIuy U MOJ0KEHUE XUMUUYECKOTO PaBHOBECHS.



OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, SJIEKTPOHHBIM OajaHC OKUCIUTENIbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BAaHWEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust PIEKTPOTUTHYECKON AUCCOLMALIMU. DIIEKTPOJIUTHI U HEIIEKTPOJUThl. KaTuoHsl,
QHUOHBL. MeXaHM3M JHCCOLMAllMM BEUIECTB C pa3IMYHBIMU BHJAMU XUMHUUYECKOH CBSI3H.
Crenenb aucconuanuu. CHIbHBIE U Cla0ble JIEKTPOIUTHI.

Peaknnm monHoro oOMeHa. YCJIOBUS NMPOTEKAHUS peakuii MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE YpaBHEHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAHUM U COJIE B CBETE
NpeACTaBICHUH 00 DJIEKTPOJIUTHYECKON nucconmanuu. KadecTBeHHBIE peakIuyW HAa HOHBIL.
[TousaTue o runpoau3e coJei.

Xumuueckuii 3Kcnepumenm:

O3HAKOMJIEHHE C MOJEJISIMU KPUCTAJJIMUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB M HeMeTauioB (rpadura ®W anmasa), CIOKHBIX BEIIECTB (XJOpHAa HATPHUA),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakIuu OT BO3ACHCTBUS pa3IUYHBIX
(baKkTOpOB, MCCIIENOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, Ipoliecca JAUCCOLUALMNU
KHCJIOT, LIejao4ell W cojeld (BO3MOXHO MCIOJIb30BaHUME BHJAEO MATEPHUAIOB), IMPOBEAECHUE
OTBITOB, WJUTIOCTPUPYIOMINX MPHU3HAKH NPOTEKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajgka, BBIJEJIEHHE Ta3za, oOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMHUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUMN (TOpeHHEe, peakUUH pa3i0KeHUs, COCIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C TMOMOIIBI0 KAayeCTBEHHBIX pEaKIMid Ha HOHBI,
pellieHrne 3KCIIepUMEHTAIbHBIX 3a]1a4.

HemeTtasuibl 1 X COeIMHEHUSA

OO6mast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC
crerieHn okucieHus. CTpoeHne U (U3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKHE CBOICTBAa Ha INpUMepe Xjopa (B3aMMOJEHWCTBHE C MeTa/ulaMH, HEMeTajulaMH,
nenoyamu).  XsopoBogopon. ConsiHas KUCIOTa, XHWMHYECKHE CBOMCTBa, IOJy4YE€HUE,
npumeHeHue. JleficTBre XJiopa U XJIOPOBOJOPOJAa HA OPraHu3M uesioBeka. BaxxkHelmne Xiopuasl
Y UX HaXOXICHUE B IPUPOJIE.

OO6mas xapakrtepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pu3nueckue CBONCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOJIa M Cephbl. AJUIOTPOINHBIE MOJU(PHUKALMK KHCIOPOJIa M Cepbl. XMUMHUUYECKHE CBOWMCTBA
ceprsl. CepoBopopon, cTpoeHue, (U3MYECKHEe U XUMHUYECKHEe cBOMcTBAa. OKCHUIBI Cephbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (PU3MUECKHe M XUMHYECKHE CBOWCTBA
(oOmme Kak MpeacTaBHTENs Kiacca KHUCIOT M cnenuduueckue). XUMHUECKHE pPEaKIHH,
JeXKalllie B OCHOBE IMPOMBILUIEHHOIO crnoco0a ModydyeHUsl cepHOM KucioTel. [Ipumenenue
cepHoii kucyoTel. Coslu CepHOI KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ COEOUHEHHH B MpUpoAEe. XHMHUUYECKOE 3arps3HEHHE OKPY’KAIOLIEH cpenbl
COCTMHEHUSIMHU Cepbl (KHUCIOTHBIE JTOXKIW, 3arps3HEHHE BO31yXa W BOJAOEMOB), CIIOCOOBI €ro
MPEIOTBPAIICHUSI.

OOmias xapakTepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHW OKHUCJIEHHs. A30T, pacupocTpaHEHHEe B Mpupone, (HU3NYECKHEe U
XUMH4Yeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro GU3N4ecKue 1 XuMHUECKHe
CBOICTBa, Mojay4yeHue u npumenenue. Co aMMOHMS, UX (PU3NUECKHNE U XUMUYECKUE CBOICTBA,
npumenenue. KadecTBeHHasi peakiuss Ha MOHBI aMMOHHUA. A30THas KHUCIOTa, €€ TMOJy4YEeHHE,
¢usnueckue M XUMHYECKHe cBoOMcTBa (0oOmMe KakK MpeACTaBUTENs Kiacca KHUCIOT U
crnenupuueckue). Mcnonb3oBaHue HUTPATOB U COJEH aMMOHMS B KayeCTBE MHHEPAJIbHBIX



ynoOpeHuii. XMMHYECKOe 3arps3HCHUE OKPYKAIOIIeH cpebl COSTUMHCHUSIMH a30Ta (KUCIOTHBIS
TIOKIU, 3arpsA3HCHUE BO31yXa, MOYBBI M BOM0EMOB). Docdop, ammoTpomHbie MOIU(UKAIIUN
dochopa, Ppusznueckue u xumuueckue cBoicrra. Okcun pocdopa ( V) u dochopHas kuciora,
¢bu3nyecKkue W XMMHYECKHE CBOWCTBA, ToiydeHue. Mcmonb3oBanue ¢ocdaToB B KadyecTBe
MUHEpaIbHbIX yA0OpEHUH.

OO6mias xapakrepuctuka s3jeMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS. YTJIEepo, aJuIOTPOIHbIE MOAN(UKAIIUHN, PACIIPOCTPAHECHHE B
npupoje, GU3NIecKre U XUMUUYECKUE CBOMCTBA. Aicopbius. KpyroropoT yriepoja B mpupose.
Oxkcuasl yriaepona, ux (Gpu3nyeckue U XUMHUYECKHe CBOMCTBA, IEMCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIydeHUE U MPUMEHEHHE. DKOJIOTHYeCKHe MpoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUnoTe3a TI00albHOTO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIM 3(dekT. YrompHas KuUcaoTa U eé
conu, UX (U3MYECKHEe U XUMHUYECKHE CBOMCTBA, IMOJydyeHHWE U TNpuMeHeHHne. KadecTBeHHas
peakumsi Ha  KapOoHaT-WOHBL.  Mcmosb3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO35IHCTBE.

[TepBoHayanbHBIE MOHATHUA 00 OPraHUYECKHX BELISCTBAX KaK O COSAUHEHHAX YTJepoja
(MeraH, 5TaH, OSTWUJIEH, AalETWIEH, 3TaHOJ, TIJIMLEPUH, YyKCycHas kuciora). Ilpuponnsie
UCTOYHHMKHU YIJIEBOJOPOJOB (yroib, HNPUPOIHBIM Ta3, HedTh), MPOAYKTHI HX IepepadoTKu
(6eH3uH), UX poiab B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
Kupax, Oejkax, YIJIeBOJAaX — M HX pPOJIM B JKU3HU 4YeloBeKa. MaTepuallbHOE €IMHCTBO
OpraHWYECKUX U HEOPTaHMUECKUX COCTUHECHHM.

Kpemnwuii, ero ¢usnueckne W XHUMHUYECKHE CBOHCTBA, IOJyYEeHHE W IPUMEHECHHE.
CoenuHeHnus KpeMHHUsi B mnpupone. OOmme mnpencraBieHus o0 okcuae kpemaus (IV) u
KpeMHHeBO kuciaore. CHIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHaNbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobiembr
0€30MacHOTO UCIIOIB30BAHMS CTPOUTEIBHBIX MAaTEPHUAJIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii 3Kcnepumenm:

n3y4yeHHne 00pa3I0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPHJ-HOHBI U HAOJIOJCHHE MPU3HAKOB UX NMPOTEKAHMS, OTBITHI,
oTpakariue (Gpu3nYecKre U XMMUYECKUE CBOMCTBA TAJIOTEHOB M WX COCJUHEHUN (BO3MOXHO
WCIIOJIb30BAaHUE BHUIEOMATEPHAIOB), O3HAKOMJIEHHWE C oOpa3laM# XJOPHUAOB (TallOTe€HHUIIOB),
O3HaKOMJICHHE ¢ oOpasmamMu ceppl M €€ COCAMHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE
BHUJIEOMATEpHaIoOB), HaONIOJAeHUE TMpolecca OOyriauBaHHMs — caxapa 1o JCHCTBHEM
KOHILIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3y4eHHE XUMHYECKUX CBOMCTB pa30aBIE€HHON CEpHOU
KHCIJIOTHI, MIPOBEJICHUE KAYECTBEHHOW peakuuH Ha Cynb(paT-uOH U HAONIOJeHUE MpHU3HaKa e&
NPOTEKaHUs, 03HAKOMJICHHE C (PU3MUYECKMMHU CBOWCTBaMHU a3ora, (ochopa M MX cOeTUHEHUH
(BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB), 00Opa3liaMu a30THBIX U (OChHOPHBIX yA0OpEeHUH,
nojlydeHue, coOupaHue, paclo3HaBaHUE W U3Y4YEHUE CBOMCTB aMMuUaka, IpPOBEJICHUE
Ka4eCTBCHHBIX pEaKIWi Ha HWOH aMMOHHS W (ocdar-uoH M U3YyYCHHE NPU3HAKOB HX
IPOTEKaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON A30THOM KHUCIOTHI C MEIbIO (BO3MOXHO
WCIIOJIb30BaHUE BHUJIEOMATEPHUATIOB), M3YyUYEHHE MOJeield KPHUCTAaJUIMYECKUX PEIIETOK aaMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJICcOpOIMH pPAaCTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM yTJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJTyYeHUEe, COOMpaHue, paclio3HaBaHUe
Y U3y4YCHUE CBOMCTB YTJEKHUCIIOrO rasa, MpOBEJACHHE KAYECTBEHHBIX PEaKIUi Ha KapOOHAT H
CWJIMKAT-HOHbI M U3y4YeHHE I[PU3HAKOB WX IMPOTEKAHUS, O3HAKOMJICHHE C MpPOAYKIHeH
CUJIMKAaTHOW MPOMBINIJIEHHOCTH, pelIeHNe HKCICPUMEHTAIBHBIX 3a/ad 1Mo TeMe «Baxueimme
HEMETAJUIbl U UX COCTMHECHUS.



MeTauJabl 1 HX COCTUHEHMS

OO0mias XapakTepUCTHKAa XHMHUYECKUX OJJIEMEHTOB — METa/UIOB Ha OCHOBAaHUHM UX
noJioxkeHud B Ilepuonuyeckoit cucreMe xuMudeckux syneMeHToB Jl. . MenneneeBa u cTpoeHust
atroMoB. CTpoeHue MeTaioB. Meramnuyeckas CBsI3b M METAUIMUECKas KpHUCTauIMdecKas
peméTka. ODJEKTPOXUMHUYECKUNA psiJ HanpsKeHUW MeTauioB. PHU3UUYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiuioB. OOmue cnocoOrl moydeHus: MeTaioB. [loHsATHE O KOPpPO3UU METAIJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBsl (CTaik, 4yTyH, JIOPATIOMUHHHN, OpOH3a) U
UX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

IIlenoynble MeTaJUIBL: TTOJIOKEeHUE B [leproandeckoil cucTeMe XMMHYECKUX 3JIEMEHTOB /.
U. MeHpneneeBa, CTpO€HUE MX aTOMOB, HaxoXJeHue B Ipupojse. Ou3nyeckue U XUMHUUYECKHUE
CBOMCTBa (Ha IpuMepe HaTpus U Kayusi). OKCUIbI U THAPOKCUABI HATpUs U Kanus. [Ipumenenne
LIEJOYHBIX METAJNIOB U UX COEIMHEHHUM.

[llenouHo3eMenbHbIE METAJIBI MarHUM U KajblMil: ToJioxkeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHtoB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HAaXxOXIEHHUE B
npupone. Pu3znveckue U XUMUUYECKUE CBOWCTBA MarHus W Kaiblus. BakHeline coenuHeHUs
KabIus (OKCUI, THAPOKCHUI, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHui: nonoxxenue B Ilepuonnueckoil cucreme xumuyeckux siemeHros [ U
MeHpneneeBa, CTpOEHHUE aTOMa, HaXOXKJaeHUe B npupojae. duznueckue U XUMUYECKHE CBOKWCTBA
amoMuHus. AMQOTEepHbIE CBOWCTBA OKCUAA U THAPOKCHIA ATTFOMUHHUSI.

Kenezo: mnonoxenue B Ilepuognueckoid cucrteme xumudeckux osiaemeHtoB J[. U.
MeHpneneeBa, CTpOEHHUE aTOMa, HaXOXKJAeHue B npupoje. Pu3nyeckue 1 XuMHUECKUE CBOMCTBA
)kenesa. Okcunpl, runpokcuasl u conu xeneza (II) u xeneza (II), mx cocraB, cBoiicTBa u
MOJy4YeHHE.

Xumuueckuii IxKcnepumenm:

O3HAKOMJIEHHE C oOpa3laMu METaulOoB W CIJIaBOB, WX (U3UYECKUMH CBOMCTBaMHU,
M3yYEeHHUE PE3YyJTbTATOB KOPPO3UHM METAIOB (BO3MOKHO HCIIOJIB30BAaHHE BUIIEOMATEPHUAIOB),
0COOEHHOCTEH B3aMMOJICUCTBUS OKCHAA KAIBIIUS U HATPHS C BOJION (BO3MOKHO MCITOTB30BaHUE
BHJIEOMATEPHUAJIOB), MCCJIEJOBAaHUE CBOMCTB >KECTKOM BOJBI, IpolEcca TOPEHHsS 3Keje3a B
KUCIOpoae (BO3MOXKHO  HCIIOJB30BAaHWE BHUAECOMATEpHUANIOB), TMPHU3HAKOB IMPOTECKAHHS
Ka4eCTBEHHBIX PEAKIMII HAa MOHBI: MarHus, KajdblMs, aTIOMUHUA, IIUHKa, xene3a (II) u xenmesa
(IT), meau (I1), HabmroneHre U OMHUCAHKWE MPOLIECCOB OKPAIIMBAHUS IUIAMECHU MOHAMH HATPHS,
KaJIMsl U Kajdblus (BO3MOYKHO MCIIOJIB30BAaHHE BHUIEOMATEPHUATIOB), UCCIeNOBaHNE aM(pOTEPHBIX
CBOMCTB r'HJIpOKCHUA aJIOMUHUS U THAPOKCUIA LIMHKA, PELICHUE YKCIEPUMEHTAIBHBIX 3a/a4 10
Teme «BakHelme MeTaibl U UX COSIUHEHUS.

XuMHS M OKpPYKaIas cpeaa

BemectBa u Marepuansl B NOBCEIHEBHON KU3HU 4yesloBeKa. bezomacHoe ucnoiab30BaHue
BEIIECTB W XUMHUYECKUX peakuwii B ObITy. [lepBas momomis mpu XUMHUYECKHX OXKOTaX H
OTPaBIICHUSX.

XuMHuecKoe 3arpsa3HeHue OKpy»Karouiei cpeabl (mpeaeibHas 10MycTUMasi KOHUEHTpaus
BemiecTs, najee — [1/IK). Poirs xumMun B pemeHnn KOJIOTHYECKUX TTpoOIIeM.

Xumuueckuii IKCcnepumenm:

M3yYeHHE 00pasloB MAaTEpHAIOB (CTEKJIO, CIUIAaBBI METAJUIOB, TIOJIMMEpPHBIC MAaTEPHAIbI).

Meswcnpeomemnvle ceaszu

Peanuzanus MexnpeaMeTHBIX CBA3€U MpPU U3yYEHUU XMMHHU B 9 Kilacce OCYILECTBISAETCS
yepe3 WCTOJIb30BaHUWE Kak OOMMX eCTeCTBEHHO-HAyYHBIX TOHATHH, TaK W TIOHSITHH,
SIBJIIIOIINXCSI CUCTEMHBIMU JIJI51 OT/ICIBHBIX PEAMETOB €CTECTBEHHO -HAYYHOTO IIUKIIA.



OO0mue ecTecTBEHHO-HAyYHbIC TOHITHUS: Hay4HbId (DaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJIM3,  CHHTE3,  KiIaccuUKalus,  I[epUOJUYHOCTh,  HAONIOJIEHWE,  JKCIEPHMEHT,
MOJIeJTUPOBaHNE, H3MEPECHHE, MOJICIb, SIBIICHUE, TAPHUKOBBIH 3 (DEKT, TEXHOIOTHsI, MATePUAITHL.

®dusuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIWUJA, H30TOIMHI,
paliuoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsiy, M[POBOJHUKH, MOJYIPOBOJIHUKH,
IUDIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHUE BENIecTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKasi pemeéTKa, CIUIaBbl, (U3UYECKUE BEITUYHHBI,
SAMHHIIBI U3MEPEHHsI, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COIHIIE.

buonorusa: dorocunHTe3, npixaHue, Ouocdepa, dKOCHCTEMa, MHHEPAITbHBIE yI0OpCHUS,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIC IOPOJBI, IOJE3HBIC
UCKOTIaeMblIe, TOIJINBO, BOJHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUS

JIMMHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pPE3yJNbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO 001Iero oOpa3oBaHHS
JIOCTUTAIOTCS B XOJIe 00YUYEHUsI XUMHH B €IMHCTBE YUeOHOW U BOCIIUTATEIIBHOW JCSITEIIBHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCUMCKUMH  COLHMOKYJBTYPHBIMH W  JIyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE MpaBUJIaMHU U HOPMaMH IMOBEICHUS U
CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMAIM3AIMU 00YyUYarOIUXCsl.

JIM4HOCTHBIE PEe3yJbTAaThl OTPAXAIOT TOTOBHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOMW TO3UTHUBHBIX IICHHOCTHBIX OPUEHTALMA W PACIIUPEHUE OMBITA JCSTEIHLHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIHUTAHUS:

LIEHHOCTHOTO OTHOIICHHS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICANI0, TMOHUMAHUS 3HAYCHUS XMUMHUYECKOW HAayKH B JKM3HU COBPEMEHHOTO OOIecTBa,
CIIOCOOHOCTH BJIQJICTh JOCTOBEPHOUW MH(MOpPMALUE O MEPEAOBBIX ITOCTHUKEHUSX M OTKPBITHIX
MUPOBOI U OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX OO0 YCTpOMCTBE
MHUpa U oOIIecTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSI:

MPEACTABICHUSI O COIMAIBHBIX HOPMAax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHI B
KOJUICKTHUBE, KOMMYHHKATUBHOU KOMIIETEHTHOCTH B 00IIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIeIOBATEILCKONH, TBOPUECKOM M JPYyrHX BHAAX MACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM ACSITENHHOCTH IPU BHITIOJIHEHUH YUYE€OHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJIHCHUM XUMHUYECKUX JKCIICPHUMEHTOB, CO3JIaHHHM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMONIOHUMAHHUIO M B3aWMOIIOMOIIM B MPOIECCe ITOW y4eOHOW NeATETbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJCHHE M IOCTYNKH CBOMX TOBApHUIICH C IMO3UIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIICACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHWS:

MHPOBO33PEHUECKHE  TMPEACTaBICHUS O BEIIECTBE W  XUMUYECKOW  peaKkiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONINE OCHOBY JUIS
MOHUMAHUS  CYIIHOCTH HAy4YHOW KApTUHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3IX YeJOBEKa C MPUPOJHON CPelloi, O poiu
XUMUHU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEHH;

MMO3HABATEIbHBIC MOTHBBI, HAINPaBJICHHBIC HA IOJYYCHHE HOBBIX 3HAHUW 1O XUMUH,
HEOOXOAUMBbIE I OOBSICHEHHS HAOJNIOAAeMBIX MPOIECCOB W SBJICHHUI, MO3HABATEIbHOU,
WH()OPMALIMOHHON U YUTATEIIBCKON KYJIbTYpPbI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOW pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATYPOM, MOCTYIMHBIMH TEXHHUYCCKUMHU CPEICTBAMHU
MH()OPMAIMOHHBIX TEXHOJOTUH;

WHTEpeC K OOYUYEeHHIO W TO3HAHUIO, JIIOOO3HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW M UCCIEAOBATEIILCKON NIEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIECHHOCTH U YPOBHS 00yUYCHHsI B JaJIbHEHIIIEM;

4) popmupoBaHusi KyJIbTYPbl 310POBBSI:

OCO3HaHUE IICHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKHM Ha 3J0POBBII 00pa3 KU3HHU, OCO3HAHHE IMOCIEACTBUH W HENPHUITHE BPETHBIX
MpUBBIUEK (YHNOTpeOJIeHUsI aJKOTojs, HAPKOTHUKOB, KYpEeHHs), HEOOXOAMMOCTU COOJIIOJACHUS



npaBwl 0€30MacHOCTU MpU OOpallleHMH C XUMHUYECKUMHU BEIIeCTBaMH B OBITY U pealibHOM
JKU3HU;

5) Tpy10BOro BOCHHTAHHA:

HMHTEpeC K MPaKTUYECKOMY U3YUYCHHIO MpoQecchil U TpyJa pa3IMdHOro poja, yBaKeHUe K
TpyAy U pe3ylbTaTaM TpPYJOBOM JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHUS
MpPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBIOOP MHIUBUAYAIHHON TpPACKTOPUHU
NPOJIOJDKEHHsT 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB MU CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHOW MpO(PECCUOHATBHON NESITEeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH a/IallTHPOBATHCS B IPO(ECCHOHAIBHON Cpee;

6) JK0JIOrM4eCKOro BOCHHTAHUS:

9KOJIOTUYECKH LieJecoo0pa3Hoe OTHOLIEHNE K MPHUPOJe KaKk UCTOYHHKY JKHU3HHU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHMS, NOHMMaHWE IEHHOCTH 3JI0POBOr0 M Oe3omacHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U IICUXHMYECKOMY 3/I0POBBIO,
OCO3HAHUE LIEHHOCTH COOIIOICHHUS IPaBmiI O€301aCHOTO MOBEICHHS IPH paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYalHsX, yTPOXKAIOUIUX 3JOPOBBIO M )KM3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, TMOJydYaeMble MPU H3YYECHUH XUMUH, IS PEHICHUS
3a/1a4, CBA3aHHBIX C OKPY>KaroUIel TPUPOTHON Cpeoi, A MOBBIIICHUS! YPOBHS SKOJIOTHYECKOI
KyJbTYpbI, OCO3HAaHHS TJIO0AJTBHOTO XapaKTepa SKOJIOTHYECKUX MPoOieM M MyTel UX pelIeHus
MOCPECTBOM METOJOB XHUMHUHU, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PyKOBOJICTBOBATHCS UM B
MO03HABaTEIbHOW, KOMMYHHUKAaTUBHOW M COLIMAIbHON PAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMeTHBIX pPE3yJbTATOB BBLACISIOT 3HAYUMBIE I (OpMHpOBaHUS
MHUPOBO33pEHMsI OOIIeHAyUYHbIE MOHATHUS (3aKOH, TEOPHs, NPUHIMI, IUIoTe3a, (akT, CUCTEMA,
Mpo1ecc, IKCIEPUMEHT U APYroe.), KOTOPbIE HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUW M3 DTHX MPEAMETOB (DOPMUPOBATH MPEICTABICHHUE O
[ETTOCTHOW HAay4YHOW KapTWHE MHUpPa, U YHUBEPCaJIbHbIC ydeOHBbIE JeiCTBHUS (TI0O3HABAaTEIbHbBIC,
KOMMYHHMKATHUBHBIC, PETYISATUBHBIE), KOTOpble obOecrneunBaroT (HOpMUpPOBaAaHHME TOTOBHOCTU K
CaMOCTOSITEIIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOU EATEIbHOCTH.

Ilo3naBaTenbHble YHUBepcajbHble Y4YeOHbIE eiicTBUS

Ba3oBbIe JJornyeckue JelicTBUA:

YMEHHUSI HCIOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS] TPU OCBOCHUHM 3HAHUWU:
pacKpbIBaTb CMBICI XMMHYECKHUX TMOHATHA (BBIACNATH WX XapakTEpHbIe MPHU3HAKH,
YCTaHABIMBAaTh B3aUMOCBSI3b C APYTUMH MOHSITUSIMU), UCIIOIB30BATh MOHITHUS JJIs1 OOBSICHEHUS
OTACNBHBIX (AKTOB W SIBICHHUI, BHIOMpATh OCHOBAHUS W KPUTEPHH IJii KiIaccUPUKaIuu
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIHi, YCTaHABIMBATh IPUYNHHO-CIICJICTBEHHBIE CBSI3U
MEXly 00bEKTaMU U3YUCHUS, CTPOUTH JOTHYECKHUE pacCyXAeHUs (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), ACJIaTh BHIBOJIBI U 3aKIIFOYCHUS;

YMEHHE NPUMEHSTh B MpOLECCE MO3HAHUS MOHATHUS (MPEIMETHBIE U METanpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, HCIOJIb3yeMble B XHUMHH, NPEoOpa3oBHIBATH HIUPOKO
MpUMEHSIEMbIE B XMMUHU MOJEIbHbIE MPEACTABICHUS — XUMHUYECKHI 3HAK (CUMBOJ 3JE€MEHTA),
XUMHYecKass (GopMmysia U ypaBHEHHUE XHMMHUYECKOM peakuuu — NpU pelieHuu Yy4deOHO-
MO3HABATENIBHBIX 33a/a4, C Yy4YETOM OTHX MOJEIbHBIX TPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYILLECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHMUECKHUX BEUIECTB U
XUMHYECKUX PEaKIUi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUUHHO-CICACTBEHHBIC CBSA3U U
MIPOTUBOPEYHUS B U3yUaeMBbIX MpoIleccax M SIBICHUSX.

Ba3oBbie ucciaenoBareJbcKHue AeiHCTBHSA:



YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KAaYeCTBE MHCTPYMEHTA MO3HAHUSA, a
TaKke B KadyecTBE OCHOBBI g (OPMHPOBAHMS THIOTE3bl IO NPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYXKICHUH;

MpuoOpeTeHHe OmbITa MO IJIAHUPOBAHUIO, OPraHU3aLUM M IPOBEJICHUIO YUEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 X0JI0M IPOIlecca, CAMOCTOATENIBHO MMPOTHO3UPOBATH €TI0
pesynbTaT, (GOpMyJIHpoBaTh OOOOLIEHUS M BBIBOJABI IO pe3yJibTaTaM IMPOBEAEHHOTO OIBITA,
UCCJIe0BaHUs, COCTABIIATh OTUET O MPOJEIaHHON pabore.

Pa6ora c undopmanmeii:

yMEHUeE BbIOMPATh, aHAIU3UPOBATh U HHTEPIPETUPOBATH NH(OPMALIUIO PA3IMUHBIX BUOB
1 GopM MpeACTaBICHUS, OTYyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJIIpHAs JTUTEpaTypa
XUMUYECKOr0 COJEp)KaHMsI, CIpaBOYHble Mocobusi, pecypcel VHTepHeTa), KpUTHUYECKU
OLICHUBATh POTUBOPEUMUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE NPUMEHSTh pa3InyHble METOABl U 3alIpOChl IPU MOUCKE U 0TOOpe UH(pOpMALUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JUISI BBIMIOJIHEHUS YUE€OHBIX U MO3HABATEIbHBIX 337024
ONpe/eIEHHOTO THUIIAa, MPUOOpPETEeHHE OIbITa B 00JIACTM MCHOJb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHI, OBJIaICHHE KYJbTYPOH aKTUBHOTO MCIIOIB30BAHMS Pa3IUYHBIX
NOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy IpeiCcTaBICHUs
uHopMauy ¥ WIUTIOCTPUPOBAThH pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMmami,
npyrumu (popmamu rpaduKi ¥ KX KOMOMHAIMSAMU;

yMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B Ipoliecce yd4eOHOM M HCClel0BaTeIbCKOM
JeSATEeIbHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEILCKOTI0 X035HCTBa U TpaHCIIOpTa
Ha COCTOSIHME OKPY’Kalollle MpUpOoAHON Cpebl.

KoMMmyHnkaTUBHbIE YHHBepcajbHble yieOHbIe JeiicTBHA:

YMEHHUs 3a/laBaThb BOIPOCH (B XoJe auanora U (W) JOUCKYCCHHM) TIO CYIIECTBY
obOcyxaaeMoil TeMbl, (OPMYIUPOBAaTH CBOU MPEJIOKECHHUS] OTHOCHUTEIHHO BBIMOJHEHUS
NpeAJIOKEHHOH 3a1a4H;

YMEHUS PEACTABIATH MOJyUYCHHBIC PE3YIbTAThl TO3HABATEIHLHOM EATETLHOCTH B YCTHBIX
W THUCHBMEHHBIX TEKCTax; JeNlaTh IMPE3CHTAIMI0 pPE3yJbTAaTOB BBIMOJHEHUS XUMUYECKOTO
JKCrepuMeHTa (J1abopaTopHOTO OmBITa, JIAOOpAaTOPHOW pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, Y4eOHOTO MPOEKTA);

yMEHHUsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIbHOU H
MCCJIEA0BATEIbCKON NIEATENIbHOCTH NPH PEHICHUH BO3HUKAIONIUX IMPOOJIEeM Ha OCHOBE y4&Ta
OOIIMX WHTEPECOB M COTJIACOBAaHMS MO3UIMKA (00CYXKIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD), KOOPJIMHALIMSI COBMECTHBIX JIEHCTBHM, ONpeie]IeHne KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJIHEHHOM paboTHI U APYyTHE).

Pery1siTuBHBbIEe YHHBepcallbHbIe y4eOHble NeiicTBHA:

YMEHHE CaMOCTOSITEIBHO OINPEACNATh EeNIN NeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBAaTh M MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTH, BBIOMPATH
Haubosiee DG (EKTUBHbIE CIOCOOBI pelIeHMss Yy4eOHbIX W  IO3HABaTEJIbHBIX  3ajad,
CaMOCTOATENBHO COCTABJIATh WM KOPPEKTHPOBATh NPEJIOKEHHBIM AJITOPUTM ACHUCTBHU NPHU
BBITIOJIHEHUHU 3aJaHUil ¢ Y4€TOM IIOJIY4YeHHsS HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTax —
BEILECTBAX U PEAKLHUAX, OLICHUBATh COOTBETCTBUE MOJIyUYEHHOTO pe3yJibTaTa 3asBJICHHON LeNH,
YMEHHE HCIIOIb30BATh M AaHAIM3UPOBATh KOHTEKCTHI, MPE/jIaraéMble B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOGHHUIO OOA3aTEIBHOTO COJACpIKAHUSA,
YCTAHOBJIIEHHOIO JaHHON (enepanbHOl pabouell NporpaMMoi, BBIAEIAIOT: OCBOCHHBIE



O6y'—IaIOH_II/IMI/ICH HAay4YHBbIC 3HaAHHA, YMCHHUA U CIIOCOOBI HeﬁCTBHﬁ, CHCI_II/I(I)I/IT-ICCKI/IC JJIsL

Hp@I[MCTHOﬁ o0jacTu «XI/IMI/IH», BUAbI JCATCIBHOCTHU IIO IMOJYYCHHWIO HOBOI'O 3HAHHA, €I0

MHTEPIPETaIH, IPe0O0pa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyaIUsX.

K xonmy oOyuenus B 8 kjacce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE JIOJKHBI

OoTpakaTb CPOPMHUPOBAHHOCTH Y OOyHAIOIMHUXCSI YMEHHMIA:

PAcCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUECKUI
9JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOIHAsA |
HEOJAHOPOJAHAs), BAJICHTHOCTh, OTHOCHTENIbHAs aTOMHAas M MOJEKYyJspHas Macca,
KOJINYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JOJs XHUMHUYECKOTO
JJIeMEHTa B COCIWHEHHMH, MOJISIPHBIM OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasi peakius, KilacCu(uKaus
peaKkuii: peakuu COeAMHEHUs], PEaKIIMU Pa3I0KEHHUs, PEaKIuy 3aMEeIIeHUs, peaKIuu
oOMeHa, 9K30- U SHJIOTEPMHUYECKHUE PEaKINU, TEII0BOH d(PhEeKT peakiuu, apo aToma,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHasi opOWUTallb, paJuyC aToMa, XMMHYECKas CBS3b,
MOJISIPHAsT M HETOJspHAsh KOBAJIGHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi J0JIs BellecTBa (MPOILEHTHAs KOHIICHTPAIIHs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHA W TMPUMEHSITH 3TH
MOHSTHUS NPU OTTUCAHUU BEIIECTB U UX MPEBPaIICHUH;

WCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsI COCTaBlieHHUs (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKLIHN;

ONpeNeNsTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OHMHApPHBIX COEIMHEHHSX, CTEIEHBb
OKHCIICHUSI DJIEMEHTOB B OHHApHBIX COCIMHEHUAX, NPUHAIIEKHOCTh BEHIECTB K
omnpeneaéHHOMY KJIacCy COeAMHEHHH 1o ¢opMmyliaM, BHUJ XHUMHYECKOH CBS3H
(KOBaJIeHTHAs ¥ NOHHAs) B HEOPTAHHUYECKUX COCIMHCHHSIX;

packpbiBathk cMbicha [lepuogmueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPHUPOBATH
MOHUMaHWE TEePHOINYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKHUX DJIEMEHTOB OT HX
nonoxxenus B Ilepumommueckold cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO y4€HHs, 3aKOHa ABOTaJIpo;

ONUCHIBATh W XapakTepu3oBarh TaOnmuuHyto ¢opmy Ilepuoandeckoir cuCTEMBI
XUMHYECKUX DJIEMEHTOB: pa3indaTh MOHATHUS «TJIaBHas moarpynmna (A-rpynmna)» u
«mobounast moarpynna (b-rpynma)», Maneie ¥ OOJbIIME TNEPUOIBI, COOTHOCHUTH
0003HaueHus, KOTOpbIe UMEIOTCA B Tabmuie «llepuoandeckas cucreMa XUMHUYECKUX
anemenToB J[. YI. MeHnaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIiee 4YHCIO DJIIEKTPOHOB U
pacrpeneneHue ux Mo IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATH XUMUYECKHUE DJIEMEHTbl, HEOPTraHMYECKHUE BEIECTBA, XUMUYECKHUE
peaknuu (10 YUCIy W COCTaBy yYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY
sdexry);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IUUYHBIX
KJIaCCOB, NOATBEpKJasi  OMNHCAaHUE TMpPHUMEPAaMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XUMHUYECKUX PEAKLIHM;

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN B PA3TUUHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTFO XUMHUYECKOTO dJIEMEHTa 1Mo (GOpMyJie COSTUHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI IO YPABHEHHIO XUMHYECKOU PEaAKIIHH;



MPUMEHSATh OCHOBHBIE OIEpPAllMM MBICITUTEIBHOW NESITEIbHOCTH — aHallu3 W CHHTE3,
cpaBHEHHE, 0000IIEHHE, CUCTEMATH3aINI0, KIaCCU(DUKAINIO, BBISIBJICHHE MPUYUMHHO-
CIIEZICTBEHHBIX CBS3€H — ISl M3yYCHUS CBOWCTB BENIECTB M XUMHUYCCKUX PEAKIIHH,
€CTCCTBCHHO-HAY4YHBIC METOAbI IIO3HaAHUsA — HaGJ’II-OI[eHI/Ie, U3MEPCHHUC,
MOJICTTUPOBAHKE, IKCTIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN );

CIeIOBaTh TMpaBWIaM TIOJIb30BAHUS XHUMHUYECKOW TOCYyIOW U J1abopaTOpHBIM
000py/IOBaHUEM, a TaK)Ke IMpaBUIaM OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBIMOJIHCHUIO JT1a00PaTOPHBIX XUMHUYECKUX OIMBITOB IO MOJTYyYCHUIO
U COOHMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOpOAA W KHCIOPOA), MPUTOTOBICHHIO
pacTBOPOB € OMpeeIEHHON MacCOBOM JI0Jieil paCTBOPEHHOTO BEIIECTBA, MIJIaHUPOBATH
Y TIPOBOJIUTh XUMUYECKHE IKCIIEPUMEHTHI TI0 pacTiO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, (peHOIpTaTCHH, METHIIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM ypOBHE JOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTH y OOYYAIOIINXCS YMECHHIL:

PacKpBIBAaTh CMBICI OCHOBHBIX XUMHUUYECKHUX MOHATHH: XUMHUYECKHI JIEMEHT, aToOM,
MOJIEKYJIa, HOH, KATUOH, aHHMOH, IIPOCTOE BEUIECTBO, CJIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3E€KTPOOTPULATENBHOCT, CTEIEHb OKHMCIEHMs, XMMHUYECKass peaklMs, XUMHYeCKas
CBSI3b, TEIJIOBOH 3(pPeKT peakiuu, MOb, MOJSAPHBIH 00BbEM, PACTBOP, IEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHUYECKAs AUCCOLMAIUs, pEeaKIUu MOHHOro oOMeHa,
KaTajau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTHMble U HeoOpaTHMble peakluH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAaKUUU,  OKHUCIUTEIb,  BOCCTAHOBUTEID,
OKHCJIEHHE M BOCCTAHOBJIEHHUE, AJUIOTPONUs, aM(pOTEPHOCTb, XHMMUECKas CBS3b
(koBayieHTHasi, HMOHHAs, METAIMYECKas), KPHCTAIMYECKas peméTka, KOppO3us
METAJUIOB, CIUIABbl, CKOPOCTb XUMHUYECKONH pEaKLHUH, IPEIeIbHO JOIIyCTUMAst
konueHtpauus [1JK Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSITUA U NPUMEHSTH 3TU
MOHATHUS NPY OITMCAHUHU BEIIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XHMMYECKYI0 CHMBOJHMKY [UIsl COCTaBlieHHUs (OpMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLIHIL;

ONpENEeNATh BaJECHTHOCTb W CTENEHb OKHUCIEHHUS XHUMHMUYECKUX DJIEMEHTOB B
COCUHEHMSAX PAa3JINYHOIO0 COCTaBa, NPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH mo (opmysnam, BHJ XMMHUYECKOH CBS3M (KOBaJE€HTHAas, MOHHAs,
METaJUIMYECKasi) B HEOPraHMYECKUX COEIMHEHMSX, 3apsA] HOHA IO XHUMHYECKOH
¢dbopmyse, xapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPTaHMYECKUX COCAMHEHUH, THII
KPHUCTAJUIMYECKON pEeIIETKH KOHKPETHOTO BELIECTBA;

packpbiBaThk cMmbich [lepunognueckoro 3akoHa . . MenaeneeBa u JeMOHCTPUPOBATH
€ro MOHMMaHME: ONMCHIBATh U XapaKTepHu30BaTh TabnuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XMMHYECKUX D3JIEMEHTOB: pa3IM4aTh MOHATHUS «rjaBHas noAarpynna (A-
rpynma)» u «mobounas mnoxarpynma (b-rpynma)», Mmaneie u OoibIIMe NEPHUOIHI,
COOTHOCUTb O00O3Hauy€HHUs, KOTOpPbIE HUMEITCS B MEpPUOAUYECKON Talnuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apan sapa, o0lIee YUCIIO 3JIEKTPOHOB U PACTIPEICICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH 00IIME 3aKOHOMEPHOCTM B HU3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COCIMHEHUH B IIpejesiax MajblX MEPUOAOB U IVIaBHBIX MOJArPYMHI ¢ y4ETOM CTPOCHUS
HX aTOMOB;



KJIacCU(PUIIUPOBATH XUMUYECKHUE DJIEMEHThI, HEOPTaHUYECKHUE BEIEeCTBA, XUMUYECKUE
peakuuu (10 4YHUCIy M COCTAaBY yYacTBYIOIIMX B PEAKLHMHM BELIECTB, IO TEIUIOBOMY
3¢ dexTy, N0 U3BMEHEHUIO CTEeNeHEeH OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapakTepU30BaTh (OMUCHIBATh) OOmIMEe M crnenupUuyYecKrue XUMHYECKHE CBOMCTBa
MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKAasi ONMHUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMII;

COCTaBJISITh YPABHEHUS DJCKTPOJUTUIECKON NUCCOIUAIINU KUCIIOT, IEI04Yeil U Coel,
TOJTHBIE M COKpaIIEHHBIC YPaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIInid,
MOATBEPKIAIOUINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMI MOCPEICTBOM
COCTaBJICHUS JIIEKTPOHHOTO OajlaHCca STUX PEaAKIN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKaHUs XUMUYECKUX IIPEBPAILEHUI B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTFO XUMHUYECKOT0 3JIeMeHTa 1Mo GopmyJie COeTMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJAUTH PACUYETHI IO YPABHEHUIO XUMHYECKOU pEeaKLIHH;

coOnonaTh TMpaBWiia TOJB30BAaHUS XWMHYECKOM TOCYJOW © J1abopaTOpHBIM
obopyoBaHMEM, a Tak)Ke IpaBHJia OOpAlleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMHU IO BBIMOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYECHHIO
1 coOOMpaHMIO Ta3000pa3HBIX BEUIECTB (AaMMHAKa U YIIIEKUCIIOT0 ra3a);

MIPOBOJUTH PEAKIUH, MMOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB pa3IUYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM TyTEM XJOpUI-, OpomMuI-, MoAWA-, KapboHat-, ¢ocdar-,
CWIMKAT-, Cylnb(aT-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHS W HWOHBI H3yYEHHBIX
METaJUIOB, MPHUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHMYECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIC OIEpPAIIMU MBICIUTEILHON JEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3aIMi0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBsI3€d — ISl U3Y4YEHHUsI CBOMCTB BEUIECTB U XUMHUYECKHUX PEaAKIUN, €CTECTBEHHO-
HayyHble METOJAbl TIO3HAaHUS — HaOJIIJAEHUEe, HW3MEpPEeHHE, MOJECIUPOBAHHUE,
SKCIEPUMEHT (peabHbIil U MBICICHHBIN).



TEMATUYECKOE INTAHUPOBAHUE
8 KNIACC

HaumenoBanue
pa3ieyioB U TeEM
MpPorpamMmsbI

KoaunyecTBo 4acoB

KouTtpoabHbie
Bcero
padoThI

IIpakTu4eckue
padoThI

HUcnoab3oBanue
o0opyaoBaHNA
neHTpa «Toukn
Pocra»

DuekTpoHHbIe (L pPOBHIE)
o0pa3oBaTesibHbIE pecypchl

Pa3znen 1. [lepBoHaya/ibHbIe XUMHYECKHE TOHSTHS

11

Xumust — BakHast
obnactb
€CTeCTBO3HAaHUS U
MPaKTUYECKON
NeATEeIbHOCTU
YyeJnoBeKa

bubnuorexa [IOK
https://m.edsoo.ru/7f41837c¢

12

BemecrBa u
XUMHUYCCKHUC

peakuuu

15 1

bubnuorexa LIOK
https://m.edsoo.ru/7f41837c¢

Wroro no pazgeny

20

Pa3znen 2. BaxkHelimne mMpeACcTABUTE]N HEOPraHUYECKHX BeleCTB

2.1 rB[Z?iﬁeiﬂg o 6 1 ’ bummorexa LIOK
https://m.edsoo.ru/7f41837c
OKCcHAAX
29 Bonopon.Ilonsitue 3 1 3 Bbubnnorexa IIOK
0 KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
Boga. PacTBopsl. 3
2.3 IlousTue 00 ’ 5 1 1 brmmorexa LIOK

OCHOBAaHUAX

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

OCHOBHEBIE KJIACCHI 2
24 11 bubanoreka IJOK
. €opra"nnyec
Heoprarit VKHX https://m.edsoo.ru/7f41837¢c
COCIMHEHUU
Uroro no pazgeny 30

Paznen 3. [lepuoanyecknii 3axon u [lepuoanyeckas cucrema xumMudeckux 3jieMmeHToB JI. 1. MennesieeBa.
Ctpoenue aToMOB. XMMH4YeCKasl CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIUN

I[MPOI'PAMME

Ilepuonuueckuii
3aKOH U
ITepuonnueckas
31 crucrema 7 bubnmmoreka [JOK
XUMHYECKUX https://m.edsoo.ru/7f41837c
aneMmeHToB /l. 1.
Menpgeneena.
CrpoeHue aroma
XHUMUYECKas CBS3b. 2
3.2 OKHCIUTENBHO- 3 Bubnnoreka IIOK
BOCCTAHOBUTEILHBIE https://m.edsoo0.ru/7f41837c
peakiuu
bubnumoreka [JOK
Hrorono pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpemst 3 Bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 20
YACOB I1O 68
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9 KJIACC

KoanuecTtBo 4acoB

Hcnoan3oB
Ne| HaumeHoBaH P — DJIeKTPOHHBbIE
ue pasjesion Bee KonTpoa IpakTiye | ggopynopa | (MHPPoBLIE)
n/ | uTEM bHBIE cKue — o0pa3oBarejibHbIe
1 NporpaMmMabI ro padoThI padoThI LeHTpa pecypchl
«Toukn
Pocrta»
Pa3nen 1. BemecTBO M XMMHYECKHE PeaKIIMU
[ToBTOpEHUE N 1
yriayoiaeHue
3HAHUI bubnnorexa I1OK
1.1 | OCHOBHBIX 5 1 https://m.edsoo.ru/
paszernoB 71412636
Kypca 8
KJIacca
OCHOBHEIE 3
3aKOHOMEPHOC bu6morexa [IOK
12 | 4 https://m.edsoo.ru/
XAMHYECKUX 7412636
peaxkumit
DNEeKTPOIUTHU 5
Hecrar bubmorexa 1HOK
1.3 ?{P:;E:EI:I: 8 1 1 https://m.edsoo.ru/
7f41a636
peakiuu B
pacTBopax
Utoro no pazneny 17
Paznen 2. HemeTa/llIbl 4 MX COEeTUHEHHS
O61as 1
XapaKTEepUCTH
Ka bubnnorexa 11IOK
2.1 | XUMHYECKHX 4 1 https://m.edsoo.ru/
3JIEMEHTOB 7f41a636
VIIA-rpynmsl.
I'anorensl
(Obmar 2 bubnuorexa 11OK
2.2 )I:paKTepHCTH 6 https://m.edsoo.ru/

XUMHYCCKHUX

7f41a636
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AJIEMEHTOB
VIA-rpymsi.
Cepau eé

cOeJUHEHUS

OOGmas
XapaKTePUCTH
Ka
XUMHUYECKUX
2.3 | DJIEMEHTOB
VA-rpynnsl.
A3ort, dpocdhop
U uX

CcOeIUHEHUS

butmuorexa 1JOK
https://m.edsoo.ru/
7412636

Oo6mas
XapaKTepUCTH
Ka
XUMHYECKUX
24 | D>IeMEHTOB
IVA-rpynmsr.
Yrnepon u
KPEMHHUU U UX

COCOHUHCHUA

butmuorexa 1JOK
https://m.edsoo.ru/
7412636

Utoro no pazneny

25

Pasgea 3. Me

TaJdJIbl 1 HX COCINHCHUSA

Oomue
3.1 CBOMCTBA
METAJUIOB

bubmuorexa 1JOK
https://m.edsoo.ru/
7f41a636

Baxuenmmue
3.2 METaJUIBI U UX

COeINHEHUS

16

bubnuorexa 1IOK
https://m.edsoo.ru/
7f41a636

Hroro no pazneny

20

Paznen 4. Xumus u oOKpysKawuias cpeia

BemectBa u
MaTepuaibl B

bubmoreka 1JOK

4.1 3 https://m.edsoo.ru/
KU3HU
> 7412636
YeJIIOBCKA
Hroro mo pazgemy 3
but6mmoreka 1HOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/

7f41a636
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OBIIEE 24
KOJIMYECTBO
YACOB TIO

[IPOTPAMME

68 4 7

YYEBHO-METOIMYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Xumust. 8 knacc: yueonuk / H.E. Ky3nenosa, .M. Tutosa, H.H. I'apa. — 9 u3n., crep. —
Mocksa: IIpocsewmenue, 2022. — 222 ¢.: ui.

Xumusn. 9 knacc: yuebnuk / H.E. Kysuernoa, .M. Turosa, H.H. I'apa. — 8 u3.,
nepepad. — Mocksa: Benrana-I'pag, 2019. — 318 c.: un

METOAUYECKHUE MATEPHAJIBI JISA YYUTEJA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

KommuiekT obopynoBanusi meHtpa «Touka pocra» (umdpoBas nabdoparopus «JIIIM-16
«Xumusi», HaOOpel 00OOpyAOBaHUS Uil MPOBEACHUS XHUMUYECKOTO TMPAKTHUKyMa, C
WCIIOJb30BaHUEM HUQPPOBBIX MHUKPOCKONOB, HA0Op MO 3aKPEIUICHUIO H3Y4aeMbIX TEM IO
MPEIMETHBIM 00JIacTsIM OCHOBHOTO 00mIero oOpa3oBaHusi, HaOOp PEaKTHBOB IO XUMUH).




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo 4acoB Hcnonb3oBanue
oGopya0BaHus DJIeKTPOHHbIE
Ne Ipaktnueckn | /dara uudpoBbIe
Tema ypoka KoHTpoabHbI P nenrpa «Toqxa
n/n Bcero e M3YYeHMs! | pocrax o0pa3oBaTejbHbIE
e padoThI
padoThbI pecypchl
bubnmmorexa 11OK
[Ipenmer xumuu. Ponbs xumuu B
1 1 https://m.edsoo.ru/ff0
’KU3HM yesioBeka. Tena u BelecTna
d210c
HOYTOYK, JaTYNK
OTHOCHUTEIBbHOU
BJIQ)KHOCTH;
JATYHK
eMIepa bubnuorexa [JOK
[TonsiTue 0 MeTOaX MO3HAHUS B femriep Typbf 1
2 1 OKpY’Karomiei https://m.edsoo.ru/ff0
XUMHHU
Cpenbl; d227e
JIAKMYCOBBIC
WHIUKATOPBI JJIs
JlaT4MKa YPOBHs
pH- cpenpl.
[IpakTuyeckas padora Ne 1 «IIpaBuna
R HOYTOYK, bubanorexa [JOK
paboThl B 1a00paTOpUM U NMPUEMBI
3 s 5 1 ugposast https://m.edso0.ru/ff0
oOpartieHus ¢ 1abopaTOPHBIM Kamepa, HabopbI 423dc
000pyIOBaHUEM» o0opynoBaHHs
YISt
MPOBEICHHS
XUMHUYECKOTO
MIPaKTUKyMa
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 butomunoreka 1HOK
paszeleHust cMecei https://m.edsoo.ru/ff0



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

d26ca

[MpakTuyeckas padora Ne 2 HOYTOYK, HabOPBI bubnunorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 000py AOBaHMS /T https://m.edsoo.ru/ff0
. [POBEICHUSI
OYUCTKH TTIOBAPEHHOM COJIH )» HMITUECKOrO d28c8
[PaKTHKyMa
bubnunorexa 1IOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0
d2a6c
bubnunorexa 1IOK
XVWMUYECKUE AJIEMEHTHI. 3HAKH
7 https://m.edsoo.ru/ff0
(CMMBOJIBI) XUMHUYECKHX DJIEMCHTOB
d2be8
bubnunorexa 1IOK
8 [TpocThie M CIIOKHBIC BEIIeCTBA https://m.edsoo.ru/ff0
d2a6c
bubnunorexa 11OK
9 ATOMHO-MOJIEKYJIIPHOE YYeHHUE https://m.edsoo.ru/ff0
d2d50
3aKOH TOCTOSTHCTBA COCTAaBAa BEIIECTB. bubmorexa [IOK
10 Xumunueckas ¢opmyiia. BaaeHTHOCTh https://m.edsoo.ru/ff0
aTOMOB XUMHUYECKUX DJIEMEHTOB d2eae
bubnuorexa [HOK
OTHOCUTENbHAS aTOMHAs Macca.
11 https://m.edsoo.ru/ff0
OTHOCHTENIbHAS MOJICKYJISIpHAs Macca
d323c
bubnunorexa 11OK
MaccoBas 107151 XUMUYECKOTO
12 https://m.edsoo.ru/ff0
3JIEMEHTA B COCTMHCHUH 4350c
13 KoanuectBo BemecTBa. Mojib. bubnmorexa 11OK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

MonsipHag mMacca

https://m.edsoo.ru/ff0
d5230

14

dusnueckue U XUMHUUCCKUE SIBJICHUS.

Xumu4deckas peakus

HOYTOYK, TaTUHK
OTHOCHUTEIILHOU
BIIaXKHOCTH;
JaTYHK
TeMIeparypsl
OKpYXaromen
cpenpl;
JIAKMYCOBBIE
WHAUKATOPBI VIS
JaTYNKa YPOBHS
pH- cpenpl,
HaOOPEI
00opynoBaHUs
UL

MIPOBEICHUS
XUMHYECKOTO
MIPaKTUKyMa

Bbubnunorexa LIOK
https://m.edsoo.ru/ff0
d37fa

15

[Tpu3Haky 1 ycI0BUS IPOTEKAHUS

XAUMHUYECKUX PEaKIHi

HOYTOYK, TaTYHK
TEeMIIEPaTyphl
OKpY’Karonieu
Cpepbl;
JIAKMYCOBBIE
WHIUKATOPBI IS
JATYNKA YPOBHS
pH- cpenpi,
HaOOpBI
000pyI0BaHMSI
JUTSL TIPOBEICHHS
XUMHYECKOTO
MpaKTHKyMa

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d3al6

16

3aKOH COXPAaHEHHUsI MacChl BEIIECTB.
XUMHYECKHEe ypaBHEHUS

DJICKTPOHHBIC BEChL

bubnunorexa 11OK
https://m.edsoo.ru/ff0
d3b88

17

Brruncienust konmuecTBa, MacChl
BELIECTBA [10 YPABHEHUSIM
XUMHUYECKUX PEAKIIAN

HOYTOYK,

but6mmnoreka IJOK
https://m.edsoo.ru/ff0
d5708



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukamums XuMA4ecKux bubmmorexa [IOK
18 peaxiuii (CoeTMHEHHUS, Pa3IoKEHUS, https://m.edsoo.ru/ff0
3aMEIeHUs, 0OMeHa) d3f34
19 M. B. JIoMOHOCOB — y4€HBIM- bubnunorexa [IOK
sHIMKIoneaucT. O600ImeHne u https://m.edsoo.ru/ff0
CHCTEMATH3AIHs 3HAHUI d40c4
KonTpoabHasi paGora Ne 1 mo teme bubanorexa [JOK
20 «BemrecTBa M XUMHYECKHE https://m.edsoo.ru/ff0
peaxImm» d4290
HOYTOYK, TaTYHK
OTHOCUTCIIBHOU
Bo3myx — cmech razoB. Cocras BIKHOCTH, bubnunorexa ITOK
21 Bo3ayxa. Kucinopog — snemeHT u JIATHHK https://m.edsoo.ru/ff0
npocrtoe BemectBo. O30H iﬁ;j{gﬁoﬁg d448e
cpe/Ibl
Du3nYecKre 1 XMMUYSCKUE CBOMCTBA bubmorexa [IOK
22 KHUCJI0poJa (peakiuu OKUCIEHUs, https://m.edsoo.ru/ff0
ropenue). [Tonstre 00 okcuaax d4614
Cnoco0OsbI MoyYeHust KUCIOpoaa B bubnnoreka [JOK
23 71a00paTOpUy U MPOMBIILICHHOCTH. https://m.edsoo.ru/ff0
[IpuMeHeHne KKuCI0pOaa d497a
TermnoBoi 3PHEKT XUMHUIESCKOU HOYTOYK, TATUNK BuGmorexa LIOK
24 PEAKIUIH, TOMATHE 0 TOMIEpaTIpEt https://m.edsoo.ru/ffo
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- OKpYXKaromiei 44790
U DHAOTEPMUYECKUX DPEAKLIUAX Cpeabl
TomnuBo (He(Th, yroib U METaH). bubanorexa [IOK
25 3arps3HeHUE BO3AyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0
d4cda

IpeoTBPALLIEHUS



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

ITpakTuueckast padborta Ne 3 1o Teme HAOOPEI bubnmnoreka [IOK
26 «ITomy4yenue u cobupanue Kuciaopoza, l(igggg/i:;j:m ISt https://m.edso0.ru/f0
M3YUYCHHUE €r0 CBOHCTBY HIMITUECKOrO d4ae2
paKTHKyMa
27 Bonmopoa — sneMeHT u mpocToe HOYTOYK, TaTIHK bubmuorexa 1HOK
BenecTBo. Haxoxkmenue B mpupoje ypoBHsi pH- https://m.edsoo.ru/ff0
Cpepl. d4ddo
N bubmuorexa 1HOK
dusnveckue U XUMUYECKHe CBONCTBA
28 pozopoa, TIpHMerexie BO0pOa https://m.edsoo.ru/ff0
' d4ddo
HOYTOYK,
uudpoBast bubmmorexa [JOK
29 TToHATHE O KUCTOTAX U COIAX nabopatopus https://m.edsoo.ru/ff0
«JIII-16
«XUMHSD d50d2
JIAKMYCOBBIE
MH/IUKATOPBI JUTs
JIATYNKA YPOBHS
pH- cpenpl.
CriocoObI moJTy4eHus: BOJ0pPO/a B bubmorera HOK
30 naGopaTopu https://m.edsoo.ru/ff0
d4ddo
IIpaktuueckas padora Ne 4 o reme HaOOPEI bub6nmorexa [IOK
31 «[lomyuenue 1 coOupaHue Bo0poa, Egggz;[g;;:m 1St https://m.eds00.ru/ff0
U3YyYCHHE €ro CBONCTBY N MIUECKOro daf42
PaKTHKyMa
MosnsipHblit 006EM ra3zoB. 3aK0H bubmmorexa HOK
32 Asorazpo https://m.edsoo.ru/ff0
d542e
Brrunciaenus o0bEMa, KoJIMYecTBa bubnuoreka [IOK
33 BEII[ECTBA T'a3a M0 €ro U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY BEIECTBA MM OO0BEMY d55a0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Brramciienust 00EMOB ra3oB I10 Bbubmuorexa [IOK
34 YPaBHCHHIO PEAKI[MU Ha OCHOBE https://m.edsoo.ru/ff0
3aKOHa 00OBEMHBIX OTHOIIEHHI Ta30B d5708
HOYTOYK, TaTYNK
duzndeckue U XUMAYECKHIE CBOMCTBA nenmepatyPH brbmmorexa [OK
35 OKpyKaromen https://m.edsoo.ru/ffo
BOJIbI :
A CheaIbl, d587a
JIAKMYCOBBIC
HHIHUKATOPbI IS
JaTYNKa YPOBHS
pH- cpensr;
JATIHK
3JIEKTPOIPOBOIN
MOCTH
HoyT0yx,
. JIAKMYCOBBIE bubnuoreka [IOK
CoctaB ocHoBanuii. [lonstue 00 Y 1
36 HHIAKATOPBI IS https://m.edsoo.ru/ff0
MHAMKATOpax JIATYNKA YPOBHS d59e2
pH- cpenpl.
Boaa kak pacTBopuTenb.
HacelleHHbIe ¥ HEHACHIIIIEHHEIE bubmmorexa LIOK
37 M https://m.edsoo.ru/ff0
acTBOPBL. MaccoBast [0 BEIISCTBA B
pactBop A B d5b40
pacTtBope
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBiaeHue pacCTBOPOB C HOYTOY, brbamorexa LOK
38 pHron . P . P . DIIEKTPOHHBIE https://m.edsoo.ru/ff0
ompeeIEHHON MacCOBO# 0JIeH BeChI, HAGOPEI d5eba
pPacTBOPEHHOTO BEIICCTBA 00opyaoBaHHs
JUTS TIPOBEICHUS
XHMHYECKOTO
NIPAKTUKyMa
bubnmorexa 11OK
KourposabHas pa6ora Ne 2 mo Teme
39 P P https://m.edsoo.ru/ff0

«Kucgopoa. Bogopon. Boxa»

d6342



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKcHIBI: COCTaB, KIacCH(pHUKAIIHS,

bubmuorexa 1HOK

40 HOMEHIIATVDA https://m.edsoo.ru/ff0
P d664e
[Tonyuenue u xXuMu4ecKue CBOMCTBA bubanorexa [JOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ffo
OKCHJIOB d664e
49 OCHOBaHHSA: COCTaB, KIIACCH(HUKAITHS, bubnunorexa 11OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0
d67ca
. bubmorexa [HOK
[Tony4yenune 1 XUMHUYECKHE CBOMCTBA
43 . https://m.eds00.ru/ff0
OCHOBaHUU
d67ca
bubnmorexa 11OK
Kucnotsr: cocTaB, Kitaccudukaus,
44 HOMEHIIATVDA https://m.edsoo.ru/ff0
P dfee2
. bubnunorexa 1IOK
[TomyueHnne 1 XUMHYECKHE CBOMCTBA
45 https://m.edsoo.ru/ff0
KHCJIOT
dfee2
HOYTOYK, TaTYUK
Counu (cpeiHMe): HOMEHKIaTypa, TeMHepaTypr bubanorexa [JOK
46 CHOCOOBI TOTy4eHHsI, XUMUYECKHE SKSZ:aIOmeH https://m.edsoo.ru/00a
CBOIiCTBa P d9474
(onpenenenue
XJIOPUII-UOHOB).
[IpakTuyeckas padora Ne 6. Pemenune udposast
naGoparopus bubaunoreka IIOK
AKCIIEPUMEHTAIIBHBIX 3374 110 TEME
47 «WJI1-16 https://m.edsoo.ru/00a
«OCHOBHBIE KJIACChI HEOPTAHUIECKHIX
«XuMus», HAOOPHI d9b7c
COCIUHEHUI» 000pyTOBaHUS IS
MPOBEICHHS
XUMHUYECKOTO

MIPAKTUKYMa



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

I'enetnueckas CBS3b MEXKIY Ki1acCaMH

bubmuorexa 1HOK

48 e ODrAHITECKIX COe IO https://m.edsoo.ru/00a
P A d9a50
O06o00muieHne 1 cucTeMaTH3anus bubamorexa LOK
49 . https://m.edsoo.ru/00a
Har d9ch2
Kontpoabnasi padota Ne 3 mo teme bubnnorexa [JOK
50 "OCHOBHBIE KJIACChI https://m.edsoo.ru/00a
HEOPraHMu4YeCcKux coequHeHui" d9ela
51 [TepBble TOMBITKH KIacCUUKAIIH bubnuorexa 1HOK
XHMHUYECKUX DJIEMEHTOB. [ToHsTHE 0 https://m.edsoo.ru/00a
TPYIIax CXOHBIX SJIEMEHTOB doffa
[Mepuonnueckuii 3aK0H U bubanorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00a
aneMmeHTOB [l. 1. MeHnaeneeBa dab2c
bubnunorexa 11OK
53 [Tepuoasl, rpynmsl, MOATPYIIIBI https://m.edsoo.ru/00a
da52c
Bbubnunorexa 11OK
Crtpoenue atomoB. CocTaB aTOMHBIX
54 R https://m.edsoo.ru/00a
AP da342
CtpoeHue AMeKTPOHHBIX 000JI0YEK bubnnoreka [JOK
55 aTOMOB 25ieMeHTOB [leproanyeckoi https://m.edsoo.ru/00a
cucremsl JI. 1. Mengeneesa da6bc
XapakTepucTUKa XUMHUYECKOTO
bubnuoreka [IOK
3JIEMEHTa MO €ro MOJIOKEHHIO B
56 . https://m.edsoo.ru/00a
Ilepuoanueckoii cucteme . U. dag24

MenneneeBa



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

3unauenue [leproaryueckoro 3akoHa

JIsl pa3BUTHSA HAYKHU U MIPAKTUKH. ] bubmorexa HOK

57 AP 4 . lf: T https://m.edsoo.ru/00a

N. MenneneeB — y4€HBIN, TEAATOT U
da96e

rpakIaHlH

HOYTOYK, TaTUHK

TEMIIEPATYPhI
DIIEKTPOOTPULIATENBHOCTH ATOMOB OKpYKatoLeH bubmorexa HOK

58 cpebl https://m.edsoo.ru/00a

XUMHYECKHUX DIIEMEHTOB

(31eKTpOnpoBOAU daab8

MOCTB)

59 HNonHas xumuueckas CBS3b bubmorexa 1HOK
https://m.edsoo.ru/00a
dac34
bubnunorexa 1IOK

KoBaneHnTHas nosnsipHast XUMHUYECKast
60 https://m.edsoo.ru/00a
CBSI3b
daab8
bubnnorexa [HOK
KoBanenrtHas HenossipHas
61 https://m.edsoo.ru/00a
XUMHYECKAS CBI3h
daab9
bubnnorexa [HOK
62 CreneHs OKUCIIEHUS https://m.edsoo.ru/00a
dae28
HOYTOYK, HA0OpbI
00opymoBaHuUs JJIs
OKHUCIINTEIBEHO-BOCCTAHOBUTEIILHBIE HPOBEICHHA bubmorexa HOK
63 XUMUYECKOTO https://m.edso00.ru/00a
peakuuu HPaKTHKyMa db076
butomuoreka 1HOK
64 OKHCIIUTENIN U BOCCTAHOBUTEIN https://m.edso00.ru/00a

db076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
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
https://m.edsoo.ru/00adb076

KoutpoabHas padora Ne 4 nmo teme bubnmorexa [JOK
65 «Ctpoenue aToma. XUMHYeCKast 1 https://m.eds00.ru/00a
CBA3b» db486
. bub6nuorexa 1HIOK
PesepBurlit ypok. O60011eHuE U
66 CHCTI;MaTHS};p s 3HaHI/]IJ;I 1 https://m.edsoo.ru/00a
a db33c
. bubmuorexa 1IOK
PesepBurlit ypok. O60011eHUE U
67 P P Hf 1 https://m.edsoo.ru/00a
CUCTeMaTH3aus 3HaHUH
d9ch2
68 PesepBHbiii ypok. O6001menue u 1 bubnunorexa [IOK
crucTeMaTu3anus 3HaHWH https://m.edsoo.ru/ff0
d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 20

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KNNIACC

KoaunuyecTBo 4yacos Hcenonb3oBanue
odopynoBaHus JJIeKTPOHHbIE
Ne Jara ueHTpa «Touka uudposbie
Tema ypoka Kourtpoabnbie | [IpakTnueckue
n/n Bceero usyyenusi | pocra» o0pa3oBaTeIbH
padoThI padoThbl
ble pecypchbl
. bubnmoreka
[lepuoanueckuii 3aKOH.
I[HOK
1 [leproanueckas cucTeMa XUMHUECKUX 1
snementoB JI. 1. MenaeneeBa https://m.edsoo.1u/
S Ve 00adh59e
bubmmoreka
3aKOHOMEPHOCTH B H3MEHEHUH
. [HOK
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1
HEDBLIX ThEX TEDHONOR https://m.edsoo.ru/
PERIX Tpex HepHoa 00adb6b6
bubmmoreka
3 Knaccudukarus 1 HOMeHKIaTypa 1 LIOK
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/
00adb7e2
bubmmoreka
4 Bunpl xXumMuueckou CBsI3U U TUITBI 1 HoyTtoyx HOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/
00adbac6
KonTpoabHasi paGora Ne 1 mo teme
5 «IloBTOpEeHME U yriy0OJeHne 3HAHUMI 1 1
OCHOBHBIX pa3esioB Kypca 8
KJ1acca
6 Knaccudukanust XuMuaeckux 1 bubnuoreka



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

peakuuil N0 pas3InyHBIM MIPU3HAKAM HOK
https://m.edsoo.ru/
00adbch0
> HOYTOYK, 1aTYHK bubnnoreka
[ToHATHE O CKOPOCTH XUMHYECKOU oK
TEMITEPaTyphI
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U patyp . .
ETEPOrCHHBIX DEAKIHAX OKpY’KaroleH https://m.edsoo.ru/
Y |y cpebl 00adbe9a
[ToHATHE O XUMUYECKOM PABHOBECHH. Ha0OpbI 000PYNIOBANKS | BuGnyoTeKa
DakTopHhl, BIUSIONIUE HA CKOPOCTH FWUL IPOBCICHIA LHOK
8 . XHUMHUYECKOI'O
XMMHMYECKON PEAKIIUHU U N10JIOKEHHUE NpakTHKyMa https://m.edsoo.ru/
XUMUYECKOTO PABHOBECHS 00adc28c
HOYTOYK,; TaTYHK
TEeMITEPaTyphI
P Typv bubnuorexa
OKpY Karomiei
OKHUCIUTENFHO-BOCCTAHOBUTEIIHLHBIE pyziaromt LIOK
9 cpeibl, HabOpbI
peakiu https://m.edsoo.ru/
000pyI0BaHMSI
OOadcade
JUIS TIPOBEICHUS
XUMHUYECKOI'o
MpaKTHKyMa
N bubmmoreka
Teopus 31E€KTPOJIUTUIECKOU HOYTOYK, JaT4UK LIOK
10 nucconuanud. CUIbHEBIE U cl1a0bIe AJIEKTPOIPOBOIUMO
S EKTDOLITLL o https://m.edsoo.ru/
P 00adcd68
bubmmoreka
N OK
11 HoHnHble ypaBHEHUs peakiuil .
https://m.edsoo.ru/
00add448
. HAO0OPBI 000PYIOBAHUS |  BuGIHOTeKa
XHUMHUYECKHUE CBOMCTBA KUCIOT U JUIS IPOBE ACHNSL 10K
12 OCHOBaHUI B CBETE MpPEJICTaBICHUN 00 XUMHYECKOTO httos://m.ed /
o S.//M.edS00.ru
3JIEKTPOIUTUYECKON AUCCOUALIUNA [PaKTUKyMa P

00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add5d8

< . . Ha0OPBI 000PYJOBAHUS |  BuGIHOTEeKa
MMHYECKHE CBOWCTBA COJICH B CBETE JU1S IPOBECHHS! LIOK
13 MpeACTaBICHUN 00 XUMHUYECKOTO httns://m.ed /
. s://m.eds00.ru
AIICKTPOJIUTUYECKON TUCCOMAIIAN [paKTHKyMa OOgddSbZ
HOYTOYK,
poBast
nabopaTopus
«JIN-16 Bbubmotexa
«XUMHDY OK
14 [ToHsTHE O THAPOIU3E COICH AaTIHK 1
OTHOCHTEJTLHOL https://m.edsoo.ru/
BIQKHOCTH; JATYHK 00add9d4
TEMIIEPaTyphl
OKpYKaromien
Cpeibl;
JIAKMYCOBBIE
WHAUKATOPBI IS
JaTYNKA YPOBHS
pH- cpensl.
bubanoreka
15 O0001IeHE U cUCTEMATH3ALUS LHOK
3HAHUU https://m.edsoo.ru/
00addd12
HOYTOYK, u(poBast bubanoreka
IpakTuueckas pa6ota Ne 1. «Penrenue raGoparopus «JILH-16 HOK
16 «XUMUSI», HAOOPBI .
AKCIIEPUMECHTAIBHBIX 33J1a» 0GOpY I0BAHHS /LIS https://m.edsoo.ru/
[IPOBEICHUS 00addbfa
XUMHUYCCKOI'O
[PaKTUKyMa
KontpoasHnas padora Ne 2 mo teme bubnuoreka
17 «JIeKTPOJIUTHYECKAS HOK
auccomuanus. XuMHiecKune https://m.edsoo.ru/
peakiuu B pacTBOpax» 00addec0



https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00add9d4
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OOmiasi XapaKTepUCTHUKA TaJOrCHOB.

bubnuoreka
IHOK

18 XUMHUYECKHEe CBOWCTBA HA MMPUMEPE https://m.ed /
[pS://m.edso0.ru
xiopa 00addfe2
bubnnoreka
Xnoposogopoa. ConsHas KUCIOTA, OK
19 XMMHYECKHE CBOMCTBA, TMOJTYyYECHHE, ﬂt /im.ed /
S://mM.edso0.ru
pUMEHEHHE OOap de104
Hoytoyx, bubnnoreka
[IpakTuueckas pabora Ne 2 o Teme JIaKMYCOBBIE OK
20 «[Tomydenne coysiHOM KHCIIOTHI, MH/IUKATOPbI 115 Ih_P[t /im.ed /
. . /m. I
H3y4deHUe €€ CBONCTBY AaT4HKa ypOBHA OODCSi 3 486 20014
pH- cpenbl, HaOOpPBI SHadesro
obopymoBaHus I
MIPOBEICHUS
XUMHUYECKOTO
NpPaKTUKyMa
bubnnoreka
Brrancienus nmo ypaBHEHUSIM OK
21 XUMHYECKHUX PEaKLni, €CIIU OUH U3 ]fi[t /im.ed /
/Im. I
peareHToB J1aH B U30BITKE OOE?Se 4886 S00.1L
bubnmnoreka
29 OO01mas xapakTeprCTUKA AIEMEHTOB LHOK
VIA-rpynmnsl https://m.edsoo.ru/
0Oade64a
bubnmnoreka
AnI0TpONHBIE MOIU(DHUKALIUY CEPBHI. OK
23 HaxoxneHnue cepbl 1 €€ CoOeTMHEHUH B ﬁt /im.ed |
s://m.edsoo.ru
npuposae. XUMHUYECKHUE CBOWCTBA CEPbI 00;) de64a
bubnmoreka
24 CepoBonopo/, cTpoeHue, PU3nIecKue LIOK

1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/
00ade802
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HOYTOYK,

bubnnoreka
Oxcupspl cepbl. CepHasi KUCIIOTA, JIAKMYCOBBIC OK
25 bu3nYecKue U XUMHUECKHUE CBOMCTBA, HMHIUKATOPBI TS .
S — JATUHKa YDOBHS https://m.edsoo.ru/
P 00adea28
pH- cpenpl.
XUMHYECKHE PEeaKInH, JIeKaIue B
OCHOBE MPOMBIIIIEHHOTO Ccroco0a bubmmoreka
26 MOJIYYEHUSI CEPHOM KHUCJIOTHI. HOK
XUMUYECKOe 3arpsisHeHHE https://m.edsoo.ru/
OKPY’KaIOIIEeH Cpelibl COCTUHEHUSIMU 00adec8a
cepbl
bubmmoreka
57 Brrancnenne MaccoBoO T0JIM BBIXO/A HOYTOYK, iudposas | ITOK
MPOAYKTa PEaKIuu Kamepa https://m.edsoo.ru/
0OOadec8a
OO0m1as XxapaKTepHUCTHKA IJIEMEHTOB bubmmoreka
)8 VA-rpynmsl. A30T, paciipocTpaHeHue LIOK
B pUpOJIe, GU3NUCCKUC U https://m.edsoo.ru/
XUMHYECKHE CBOWCTBA OOadeeab
HOYTOYK
YOV bubmmoreka
AMMuak, ero puznyecKue u JIAKMYCOBBIE OK
29 XUMHYECKHE CBOMCTBA, TIOJYyUCHHUE U WHKATOPBI IS .
HOHMeHCHIE JATYAKA YPOBHS https://m.edsoo.ru/
P 00adf004
pH- cpenpl.
HOYTOYK; TaT9nK
TEMIIEPATyphI
OKpY’KaromeH BubmmoTeka
[Ipakruueckas pabora Ne 3 mo Teme .
Cpenbl; ITOK
30 «IlonyyeHue aMmmuaka, H3y4eHHe €ro JIaKMYCOBBIE
CBOHCTEY HHTHKATOPH 1A https://m.edsoo.ru/
00adf180

JlaT4HKa YPOBHS
pH- cpespl, HAOOPbI
obopymoBaHus s
NIPOBEICHUSL
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XUMHYECKOTO
MpaKkTHKyMa

A 5 bubnmnorexa
30THAsI KUCJIOTA, €€ (PU3NYECKUE
31 - [HOK
XUMUYECKHE CBOMCTBA
https://m.edsoo.ru/
00adf306
Hcrnonb30BaHNEe HUTPATOB U COJICH
bubmmoreka
aMMOHHUS B Ka4e€CTBE MHUHEPATHHBIX
32 noOpeHnid. XMMHUYECKOE 3arpsi3HeHUE HOK
yAODP . P https://m.edsoo.ru/
OKPY’KaIOUICH Cpelibl COCTMHCHUSIMU 00adf518
aszora
bubmmoreka
®Dochop. Oxcun hocdopa (V) u [OK
33 ocdopHas KucIoTa, GU3NIECKUE U
docop . ¢ https://m.edsoo.ru/
XUMHYECKHE CBOWCTBA, MTOJTYyUYCHHUE 00adf68a
Hcnons3zoBanue GochaToB B KauecTBe bubimoreka
34 MHHEPAIbHBIX Y100pEHUM. HOK
3arpsi3HeHNE TPUPOTHON CpPeIbl https://m.edsoo.ru/
docaramn 00adfc20
bubnnoreka
Yrnepon, pactipocTpaHeHHE B
[HOK
35 npupoje, GU3HIECKUe U XUMHUECKUE

CBOMCTBaA

https://m.edsoo.ru/
00adfd9c
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Oxkcupsl yriepona, ux Gpuzndeckue u bubmmoreka
36 XUMHYECKHE CBOMCTBA. HOK
DKOoJ0THYeCKue MPoOIEMBI, https://m.edsoo.ru/
cBsI3aHHBIE ¢ OkcuaoM yrieposa (1V) 00adfebe
HoyT10yk, 1TakMycoB bubmunoreka
. bI€ UHIUKATOPBI OK
37 VYronpHas KUCIOTA U €€ COJIn P I
JUIsL TATYHKa https://m.edsoo.ru/
ypoBHst pH- cpenpl. | 00ae006¢
HOYTOYK, JaTUYUK
IIpakTuueckas pabora Ne 4 o reme YIOY, AaTHA bubnmoreka
OTHOCHTEILHOMI
38 "TlomydeHue yriieKuCIoro rasa. BIKHOCTH: JATIHK IIOK
KauecTBeHHast peakiusi Ha KapOoHAT- TeMIIepaTyphl https://m.edsoo.ru/
noH" OKpY KaroIien 00ae027e
Cpebl;
JIAKMYCOBBIE
WHJIUKATOPbI JJIs1
JaTYNKA YPOBHS
pH- cpenpi,
HaOOPEI
00opyI0BaHHUS
JUTS TIPOBEICHUS
XUMHUYCCKOIO
NPaKTUKyMa
bubimoreka
ITepBoHayanbHBIC TTIOHATHS 00
LHOK
39 OpPraHMYECKUX BEIIECTBAX KaK O
COCTMHCHIAX YITEpoa https://m.edsoo.ru/
yriaep 00ae054e
bubnunoreka
. OK
40 KpeMmHuit u ero coequHeHUS a

https://m.edsoo.ru/
00ae080a
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[MpakTuyeckas padbora Ne 5. Pemenue HA0OPBI 000PYNOBANIS | ByGyoTexa
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe JULA TIPOBCACHIA LIOK
41 y XUMHYECKOTO
«Baxneliye HeMeTabl U UX NpakTHKyMa https://m.edsoo.ru/
COCTMHEHUS» 00ae0bf2
bubmmoreka
KonTpoabHasi paGota Ne 3 mo teme 110K
42 «BaskHelIMe HEMeTANIbI M UX
coeTHe https://m.edsoo.ru/
WHEHUSD
! 002¢0e18
OOm1ast XxapaKTepUCTUKA XUMHUYECKUX
AJIIEMEHTOB — METAaJIIOB. bubnmoreka
43 Merannudeckas CBA3b U LHOK
METaJTNYeCKast KpUCTaTnIecKas https://m.edsoo.ru/
pewméTka. PU3nUecKue CBOMCTBA 00ae103e
METaJIJIOB
44 XMMUYECKUE CBOKCTBA METAJLIOB. HOYTOYK, aT4lK bubnmoreka
DIIEKTPOXUMHUUYECKUN AL 3NIEKTPOIPOBOIIMO HOK
HaANPSOKEHUH METaIOB CTH, JIAKMYCOBBIC https://m.edsoo.ru/
WHIUKATOPBI IS 00aell156
JIATYMKA YPOBHSI
pH- cpenpl.
OOure crnocoObl MOTydYeHUs
bubmmoreka
meTauioB. CruiaBbl. Beraucienus mo
. HOK
45 YpaBHEHUSM XUMHUYECKUX PEaKIIUH,
€CIIM OJIMH W3 PeareHTOB COJACPKUT hitps.//m.eds00.1u/
P P 00e1156
puMecH
HoyTtOyK,
madposas bubmmoreka
Kamepa, JaTYUK LHOK
46 [TonsiTHe 0 KOPPO3UU METAIIIOB ’
3IIEKTPOIPOBOAN https://m.edsoo.ru/
MOCTH 00ae1278
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bubnuoreka

K
47 Illemo4HbIe METaJIbI 1o
https://m.edsoo.ru/
00ae14b2
bubnunoreka
48 OKcuaBl ¥ THIPOKCUIBI HATPHUS U LIOK
KaJust https://m.edsoo.ru/
00ae14b2
bubnunoreka
49 [1enouno3eMenbHbIE METAIUILI — HOK
KaJILIUA 1 MarHum https://m.edsoo.ru/
00ael5e8
bubnuoreka
50 Baxxnenimme coeMHEHNUS KaIBIHS HOK
https://m.edsoo.ru/
00ael5e8
51 O0001IeHrE U cUCTEMATH3ALUS
3HAHUU
HOYTOYK, JaTYHK
TEMIIEPATyphI
OKpY’Karonieu
Cpe/bl (AaTHHK bubimoreka
JKécTrocTh BOIBI U CIIOCOOBI €8 MyTHOCTI® OK
52 TypOOIUMETD); i\
YCTpaHECHUS JIAKMYCOBEIE https://m.edsoo.ru/
WHIUKATOPBI JUIs 00ae1886
JlaT4HKa YPOBHS
pH- cpensl.
HOYTOYK, bubnmnorexa
[IpakTuueckas pabora Ne 6 o reme JIaKMyCOBBIE OK
53 "JKECTKOCTH BOJBI U METOIBI €6 HHJTHKATOPERI 1A E ‘/Im.ed /
yerpareis” JIATYHKA YPOBHS ttps://m.edsoo.ru
pH- cpensr, Ha6opsr | 00aelae8
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obopymoBaHus IS
HPOBEICHUS
XUMHYECKOTO
MpaKkTHKyMa

bubnmoreka
54 AroMUHAN LOK
https://m.edsoo.ru/
00aelc64
bubmmoreka
55 AMoTepHbIe CBOICTBA OKCHIA H LHOK
THJIpOKCUAA https://m.edsoo.ru/
00aelc64
bubmmoreka
56 Kenezo LHOK
https://m.edsoo.ru/
00ae1d86
57 Okcuapl, TUIPOKCUIBL U COJIM JKeJie3a bubimoreka
(1) u xeme3a (I11) IHOK
https://m.edsoo.ru/
00ae35e6
58 O0001IeHrE U cUCTEMATH3ALUS
3HAHUM
[IpakTuyeckas padora Ne 7. Pemenune HOYTOYK, HAOOPBI bubmmoreka
" SKCIIEPMMEHTAIBHBIX 337124 110 TEME oGopyosaHms A LIOK
«Baxueiine MeTaIbl U X [POBCACHIA https://m.edsoo.ru/
COCHHCHID XUMHYECKOTO 00ae3de8

[IPaKTUKyMa
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Brruucnenus no ypaBHeHUSIM

XUMUYECKHUX PEAKLUH, €CIIU OAUH U3 bubnmoreka
60 peareHToB JaH B H30BITKE WU LIOK
COZEPKUT TIpUMecH. Brrancienus https://m.edsoo.ru/
MAacCOBOM JIOJTM BBIXOJ1a TPOAYKTa 00ae1750
peaKuu
bubmmoreka
61 O06o01eHre U CUuCTeMaTH3aIUs LHOK
3HaHUH https://m.edsoo.ru/
00ael1750
bubanoreka
KontpoabHas padora Ne 4 nmo teme 110K
62 «Bakneinme MeTaLIbI H HX https://m.edsoo.ru/
COeIHHEHHUSI Oani756 '
bubanoreka
63 BemecTBa n MaTepruaiisl B HOK
ITIOBCEIHEBHOM KU3HHU YEIIOBEKA https://m.edsoo.ru/
00ae3f50
HOYTOYK, ﬂaT[H:IK bubimoreka
64 XUMHUYECKOE 3arpsi3HEHUE OTHOCHTEITLHOM LIOK
OKpYXKaroIIeH CpeIbl BJIQKHOCTH; .
AR https://m.edsoo.ru/
TeMIIepaTyphl 00ae4270
OKpY’Karomieu
Cpeibl;
JIAKMYCOBBIE

WHIUKATOPHI I
JaTYuKa ypOBHSA
pH- cpenpl.
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HOYTOYK, 1aTYUK
OTHOCHUTEJILHOU
BIIQKHOCTH;
JATYHK
TeMITepaTyphbl bubnnoreka
65 Posp xumMuu B pemeHnun 1 OKpYXaroIlen HOK
9KOJIOTHYECKUX TTPOOIeM cpenpl, https://m.edsoo.ru/
JIAKMYCOBBIC 00ae4270
HHIUKATOPBI IS
JaTYNKaA YPOBHS
pH- cpensr;
nugpoBas Kamepa
bubnmorexa
66 PesepBHeIil ypok. O6001IeHNE U 1 LIOK
CHCTEeMaTH3aIus 3HAHUI https://m.edsoo.ru/
00ae0dOa
Bbubnmorexa
67 PesepBHeIit ypok. O0001IeHNE U 1 LIOK
CUCTEMATH3aIAs 3HAHUI https://m.edsoo.ru/
00adb33c
bubnmoreka
68 PesepeHblit ypok. O6001mIeHHE U 1 LHOK
CUCTEMATH3aIAs 3HAHUI https://m.edsoo.ru/
00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 24

[TPOTPAMME
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