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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOMU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pACHpeesieHHe €ro Mo KilaccaM W CTPYKTYpUpPOBaHHE 10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarolIuxcsi, OMNpEeNeNIIeT BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (popMuUpyeMble XUMHUEH MPENCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUST B OOYyYEHMHM XUMUU OOECHEeuMBAIOTCS CHEeUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TMOHATHI XWMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIIAJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUS B Hayke. M3ydeHue XMMHU MPOUCXOJMUT C MPHUBICUCHUEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YeJIOBEeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MPUOOIIEHNH K HAyYHBIM MeETOJaM IIO3HAHWSI TIPH HW3YYCHUH BEIIECTB W
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSTENbHOCTH, OCBOEHMHU MpaBuil Oe3omacHOro oOpamieHus ¢ BEIIECTBAMH B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHO alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHAIBHOM U €CTeCTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y OOyYalolMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).

Peanuzanus pmaHHOM mporpaMmbl  €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
npeaycMaTpuBaeT  MCIOJIB30BAaHUE  O0OpYAOBaHHUS, CPEACTB OOy4YeHUS U
Bocniutanus Ilenmpa «Touka pocmay.

1. OOuee obopyaoBanue (hpusuka, XUMus, OUOJIOTHUS):



Hudposas  maboparopusi  ydyeHUUECKas

ouosorus);

(pusuka, xumus,

o KoMIjiekT mocyabl U 060pyz[013aH1/151 AT YYCHHUYCCKUX OIIBITOB

(puzuka, xumusa u GUOJIOTHS).

2. Ousuka:

JlaTunk aGCOIIOTHOTO JaBJICHUS,

JlaT4uK 1monoxkeHus: (MarHUTHBIN);
KoMmiekT comyTCcTBYIOIIUX 3JEMEHTOB
MEXaHHUKE;

KoMmiekT comyTCTBYIOIIUX 3JIEMEHTOB
MOJIEKYJISIpHOU (pU3uKe;

KoMmiekT comyTCTBYIOIIUX 3JIEMEHTOB
AIEKTPOAMHAMUKE;

KoMmiekT comyTCcTBYOIIUX 3JIEMEHTOB
OTITHKE.

JJIIA

JUIST

JUTSL

TUTSL

AKCIIEPUMEHTA

9KCIICPUMCHTA

OKCIICPUMCHTA

OKCIICPUMCHTA

I10

I10

10

10



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YeJIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 23ieMeHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenpHAs MOJICKYJISIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTO DJIEMEHTA B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasi peaklus U €€ IpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuémMaMu oOpalieHusi ¢ J1abopaTOPHBIM O00OPYIOBAHUEM, W3yUYEHHUE U OINHCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTOMN) ABIEHUMN, HAOIIOACHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3anMoOIeiCTBHE keje3a ¢ pactBopoM comu mean (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHWS MACChl, CO3[aHHE MOJENIed MOJIEKYII
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUUYECKHE pPEAKIUU. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUe
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B MmpupoOJie ¥ B KU3HU 4esioBeKa. KpyroBopoT BOJibl B MPUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpaszyromue. Homenkinatypa okcumoB. @Duznyeckue W XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIECOMATEpPHUAIOB), HAOIIOJAEHUE 00pa30B BEILIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(maTpueM ®  KajgblWeM) (BO3MOXXHO  HCIIOJB30BAaHHE  BHJICOMATEPHAJIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaIaMH, pPEaklUid HEeUTpaau3alyu, MOJYYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB Iepuoia H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl J[. M. Menneneea. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanieckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHATHH, SIBISIONIMXCS CUCTEMHBIMH JJIS OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX 31€EMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTENIEHEN OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, [0 OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHdaTHe 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TUApOIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOIPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBanue ocajka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BObI), OIIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3aumoneiicTBUE € MeETaJIaMH, HEMeTaljaMu, WIeJd0o4yaMu). XJIOPOBOJIOPOI.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHH okuciieHus. CTtpoeHue u (puznueckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOThI, KAUECTBEHHAS] PEAKLIHS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuzndeckue u xumMnuieckue croiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pu3nyecKue U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonw3oBanue HUTpPATOB H COJEH aMMOHUS B KadyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, pu3ndecKue 1 XkMUIECKHUE CBOWMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Moau(UKALMK, pPACIPOCTPAaHEHHE B TMpPHUPOJE, (PUINYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1ino0ambHOrO TMOTEIUVICHUS KIUMaTa, MapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJIb B OBITYy M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npuMmenenne. CoenuHeHuss KpeMHusi B mpupojne. OOimue mnpeacraBieHus 00
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOr0 MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3MIECKUEe U XUMUUYECKHUE CBOMCTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMAaTepuasoB), HaOIOICHUE TIpoliecca OOyTiMBaHUs caxapa Moja JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBoMicTBamMu azora, ¢ochopa M HUX COSAUHEHUNM (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX NMPOTEKaHUs1, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJTydyeHue, coOOMpaHue, paclio3HaBaHUE W M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHWE HKCIEPUMEH TAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: atoMoB. CTpoeHre MeTamioB. Merajunueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUJBI U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUMN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Npupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHEe B Ipupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA Xkene3a. OKCUIbl, TUAPOKCUIBI U conn xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCHOJBb30BAaHUE  BUIEOMATEpUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHUIA ATFOMHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuil B ObiTy. IlepBas momoib npu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JIJI1 OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TNEPUOJIUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TEXHOJIOTHS, MaTePUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITNYECKAS
peméTka, CriaBbl, (U3UYECKUEC BEIUMYUHBI, €IUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEHUsI, MUKPODJIEMEHTBI, MAaKPO3JIEMEHThI, IUTATEILHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTaThl OCBOSHMSI MPOTPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJCHUS MU CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BJIAACTh JIOCTOBEpHON WHMOpMaiuei o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3oBaHWIO, IMPOCKTHOM U  HUCCIEIO0BATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCIEICTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IniyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATBLHON TPACKTOPHUH MPOIOJDKEHUST 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBuI 0€30MaCHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KyJIbTYphl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMEeTHBIX PE3YIbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Y4YEOHOU
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATh B3aMMOCBSA3b C JIPYTUMU TOHSITHUSMH), UCIIOIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICNIbHBIE MPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJIETBHBIX NPEJCTAaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (OPMYIUpPOBATH 000OIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpPM MPE/ICTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbI U 3alpoChl MpPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOI'O MCIOJIb30BAHUS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XOie Auanora U (Wiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JesiaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (11abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/Ja4, CaMOCTOATEIBHO COCTaBJATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCJIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NeucTBUM, crneuudpuyueckue s NOpeaMeTHoM obnactu «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIIpHAash Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIuu pPa30oKEHUs, pPEaKIuu 3aMElICHUs, pPEaKInuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAasl CBSI3b, MOH, KATHOH, aHUOH, PAacTBOpP, MaccoBas JIOJIsl BEIIEeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBlieHUs (opmyn
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBs3W (KOBajJeHTHasT ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeeneHle uX mo 3JeKTPOHHBIM CIIO0IM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIas OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTHU3alnio, KiacCudUKaIHIO,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEmIeCTB (BOJAOpOAa ¥ KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIM4ecKasi), KpUCTaJUIM4YecKas pemeéTka, KOPpPO3Usl METalIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, HWOHHAs, METaJUIMYecKasg) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cMmbicn Ilepuoamyeckoro 3akona JI. M. Menneneesa u
JEMOHCTPUPOBATh €ro TOHMMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOPBHIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX TO OJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUMU CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUN B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(D(PEKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAs OIKMCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHS BJEKTPOJUTHYECKOM JUCCOLMALAM  KHCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYyIOBAaHWUEM, a TakXKe TMpaBuia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUII-, OPOMM/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0ZIeHHe, U3MEpPEHUe, MOJEIMPOBAHUE, SKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
No 11/ HaumeHoBaHue pa3ie/ioB U TeM Koanvecrso yacos JuexkTpoHHble (¢ poBbIE) 00pa3oBaTeIbHbIE
° n/n
NPOrpaMMblI Bcero pecypchbl
Pazgen 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U MPAKTHYECKON 5) bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
NeITETbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMudeckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx. Kucnopon. [Tonsarue 06

2.1 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OKCHIaxX
B I

2.2 ONOPOALLIOHATHE © KheJoTax 1 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJIAX
Bona. P T 0

2.3 04 TACTBOPHL. LIOHATHE O 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OCHOBaHHSX
O

2.4 CHOBHDIC fﬂ ACCHI HEOprampHcCii: 11 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
COCTMHEHUI

Hroro no paszneny 30

Pasnen 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesaeesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHA

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢



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

Memnpene-eBa. CTpoeHue atoMa

Xumunyeckast cBA3b. OKHUCIUTEIBHO-

3.2 8 bubnuoreka I{OK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
Wroro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Ne i/t

KoaunuyecTBo yacoB

Bcero

JuexkTpoHHbIe (U PpoBLIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznes 1. BemecTBo U XuMH4YecKne peakuuu

[ToBTOpeHue u yriuyoieHue 3HaHUN

11 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeJoB Kypca 8 Kjacca
O
12 CHOBHBIE 3aKOHOMEPHOCTH XUMHACCKHX 4 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
peaxiuit
3 :
1.3 JICKTPOTHTHHICCKA MCCONHALHA 8 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
OO01as XxapakTepucTuKa ec
2.1 HHas XapaKTePHCTHIE XHMITICCKHX 4 bu6moreka IIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["anorenst
OOm1ast XapakKTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
WX COCTMHCHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3gen 3. Merajiibl 1 UX COeTUHEHU S



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

3.1 OO011ue cBoiicTBa METAIOB 4 bu6moreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxuelimme MeTamuibl U X COSTUHCHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 E:;;izzla 1 MGTEPHAIIB! B KH3HH 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bu6moreka [IOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIe pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeKka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTre 0 MeTOIaX IMO3HAHUS B XUMHUU 1 bubnmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Uuctele BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYUCTKY TTOBAPEHHOM 1 bubmorexa HOK
p p p https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1
TOMPL H MOTICKYJIRT https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 CIOKHBIE BENIECTBA 1 bubmorexa LOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmotera [JOK
yAp i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTABA BEUIECTB. 1 bubnmoreka [JOK

Xumnueckas popmyina. BanreHTHOCTb

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

aTOMOB XMMHYCCKHX 3JICMCHTOB

11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO 3JIEMEHTa B bu6mmoreka [{OK
COCMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Moibs. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3N4eCcKrue U XUMUYECKHE SIBIICHHUS. bubmmoreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUS MaCCHI BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koardecTBa, MacChl BEIIECTBA bubnuorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMuuecKuX peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIIICHHUS bubmorexa HOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [JOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusl 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnunoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3gyx — cMech razos. CoctaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
29 ®Ou3nyecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK

KHCJI0poda (peaKHI/II/I OKUCJICHHA, I‘OpCHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

TTonsarue 00 oxkcumax

Cnoco0bl TONTy4eHus KHCI0poaa B

23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TeruoBoit 3¢ (heKkT XUMHUECKOHN peaKInH,
24 MOHATHE O TEPMOXMMHUYCCKOM ypaBHCHHUH bubmorera [JOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
TommBo (HeTh, yroib ¥ METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIIOCOOBI c)ero bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padora Ne 3 o Teme
26 «[Tony4yeHne u coOMpaHue KHCIOpo/Ia Bubnmorexa [IOK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE e€ro CBOMCTBY
97 Bomopos — aneMeHT u mpocToe BEIIecTBO. bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubnuoreka [[OK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 IT
OIUITHE 0 KHCTOTAX 1 COJLAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOaa B bubnunoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «ITomyuenue u coOupaHue BoI0poOIa Bubmmorexa LIOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHHE ero CBOMCTBY
N N bubmuoreka [JOK
32 MosnsipHblif 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ffod542e
33 Breruucnenus o00b€Ma, KOJUYECTBA BEIISCTBA bubmuoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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BEIIECTBA I 00BEMY

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bu6mmoreka [IOK

34 ea a OCHOBE 3aKOHA 00BE
peaiiun HU HOBE SaKOH DEMITBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
35 du3znyecKkne U XUMHUICCKIE CBOMCTBA BOJIbI bubmorexa HOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuoteka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEeHAaCBIIIEHHBIE pacTBOPEL. MaccoBast q0JIst bubmorexa LOK
p PBL. https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
[IpakTnueckas padora Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
OnpeaeEHHON MacCOBOM 0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KontponbHas padorta Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorera [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
OcHoBaHus: cOCTaB, K1accuuKaims, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMu4eCKHEe CBOWCTBA bubnuoreka [IOK
OCHOBaHH U https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxarmus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnuoreka [IOK

45 Tlonyuenne ¥ xXuMu4Jeckue CBOMCTBA KUCIIOT
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHH S, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bu6mmoreka [{OK
47
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COeIUHEHUIN)
48 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O0006111eHNE ¥ cCUCTEMATH3ALINS 3HAHUN
m H https://m.edso0.ru/00ad9cb?2
KontponsHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmmorexa TOK
. P https://m.edsoo.ru/00ad9ela
COEeIUHEHUI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XAMHYECKUX 21eMeHTOB. [loHsaTue o Eubmaorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cucTeMa XMMUYeCKuX djaeMeHToB [. U bubmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI bubmnorexa [IOK
PHOMEL, TPYIHEL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX sIJIEp. bu6mmoreka [JOK
HM3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
. bu6mmoreka [JOK
55 anemeHTOB Ilepuoanueckoii cucremsr /1. 1.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHYECCKOT'O 3JICMCHTA 110

N bubmuoreka [IOK
56 ero noyioxeHuto B [lepuoauueckoit cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3akoHa ass
57 pa3BuTUs HayKu U npaktuku. /. 1. bubnuorexa [JOK
MeneneeB — y4€HBIH, ITEJAror U https://m.edsoo.ru/00ada96e
IpaKIaHUH
DNEeKTPOOTPUIIATETHHOCTH ATOMOB bubnuotexa [JOK
58
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
nu
59 OTHA XHNMITHCCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMU4eckasi CBs3b Bubnmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HEenmossipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeIeHb OKHCIICHIS https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenn U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KounTtponsnas pabora Ne4 no teme bubnunoreka [JOK
«Ctpoenue aroma. XMMHUYECKasl CBA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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cUCTeEMaTU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE Pecypchl
[Iepnognueckuit 3axoH. [lepnoanueckas
1 cucTeMa XMMUYeCKuX 35eMeHToB /. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmorera [JOK
P p https://m.edso0.ru/00adb6b6
MepUOI0B

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

5 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOH PEaKIUH.

7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

3 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOM PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopus 2IEKTPONUTHYECKON TUCCOLIUALUH. bubnuorexa [JOK

10
CunbHBIC U CIIA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHUs peakiyu bubmorexa [TOK

P peakdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 bubmmorexa [TOK
pedt N https://m.edso0.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHHUHA 00 DIIEKTPOIUTHYECKON bubnmorexa LOK
pea p https://m.edso0.ru/00add8b2
IUCCOLINAIINHT
14 Tlousttie o runpoIn3e cojie bubmorexa TOK
P https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN
B H https://m.edsoo.ru/00addd12

16 [IpakTrueckas padota Ne 1. «Pemenne bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOLINALNS Eubmaorexa HOK

p a T https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO11as XapakTeprUCTUKa raJIOreHOB. bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XI/IMII/:LIGCKI/I: CBOIiCTBA, HOIYUECHUE bubmorexa LHOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTryeckas padora Ne 2 o teme
20 «[TonmydeHne CcOJITHON KUCIIOTBI, U3yUEHNE bubmorexa [IOK
B yi{ - 1Y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX bu6mmoreka [JOK
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peakuuii, €Ciii OIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/00ade488

OO6mas xapakTepucTuka 31eMeHToB VIA-

bu6mmoreka [IOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJoTpoTHBIC MOTU(UKALIUNA CEPHIL.
23 Haxomll[eHHe cepol I/I(beé coe I/IHGII){I/Iﬁ B bubmorexa HOK
P U}I https://m.edsoo.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, pu3nyeckue u bubnuotexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KACIIOTA,
25 (buznueckrue 1 XMuMHUYECKUE CBOMCTBRA. bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE pPeaKlnu, JIeXkKaIIHe B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruucnenune MmaccoBoii 10K BBIXOa bubnuorexa [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3j1eMeHToB VA-
08 rpymnmnbl. A30T, pacipocTpaHeHHE B bubnunoreka [JOK
npupoe, GU3nUecKue U XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaKk, ero puznvecKkue U XMMHYECKHe bubnuoreka [IOK
CBOMCTBA, [TOJIyYEHHUE U IPUMEHEHUE https://m.edsoo0.ru/00adf004
IIpakTtuyeckas padora Ne 3 o Teme
30 «IlonyueHne aMmmmuaka, U3y4eHue ero bubmmorexa [JOK
N i » 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucJoTa, €€ pusndeckue u bu6mmoreka [JOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30Banue HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX Y100pEHUH.

bu6mmoreka [IOK

32
XHUMHUYECKOE 3arps3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
33 KHCIIOTA, ((U3MYECKHE U XUMHUECKHUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Wcnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEPAILHBIX YI0OpeHUH. 3arpsi3HeHune bubmorexa TIOK
PEIBHBIX YAOOP 24P https://m.eds0o.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
35 .
(bu3UYecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoa https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIOTA U €€ COJn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[TomyueHune yriekuciioro raza bubmorexa HOK
i r ) https://m.edsoo.ru/00ae027e
KadectBennas peakius Ha kapOoHaT-HOH"
[TepBoHauanbHBIE TOHATHUS 00
39 OpraHMYEeCKHUX BEUIECTBAX KaK O bubmmorexa [JOK
P B https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemunii u ero coenuHeHust bubmmorexa [JOK
P A https://m.edso0.ru/00ae080a
41 IIpaktudeckas padora Ne 5. Pemenue bubnuorexa [IOK
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SKCIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae0bf2

KonTtposnsHas padota Ne3 mo teme

bu6mmoreka [{OK

42 «Baxuenme HeMeTaJUIbl U UX
https://m.edso0.ru/00ae0el8
COETMHEHUSI
OO6mast XxapakTepUCTUKAa XUMUUYECKUX

43 3JIEMEHTOB — METaUIOB. MeTramumueckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKAS KpUCTALTAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIIOB. Bi6 OK

. o oTeKa
44 DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN nomoreka L1
https://m.edso0.ru/00ae1156
METAILIOB
OO6mme cnocoObl MOTYICHHS METAIIOB.

45 CmuiaBbl. BeruucneHnus o ypaBHEHUAM bubnuorexa [JOK
XUMHUUYECKUX PEaKIUH, €ClIi OJUH U3 https://m.edso0.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

bubnuoreka IHOK

46 [ToHsaTHE O KOPPO3UU METAJLIOB 1
https://m.edso0.ru/00ael1278
bubnuoreka [JOK

47 €JIOYHBIE METaIIbI
i https://m.edso0.ru/00ael4b?2

bubnuoreka IIOK

48 OKcHIBI M THAPOKCU/IBI HATPUS U KAJTHS 1

https://m.edso0.ru/00ael4b?2

49 [[lenouyHO3eMeETbHBIE METAIIBI — KAJTbLUN 1 bubmuoreka [JOK
Maruui https://m.edso0.ru/00ael5e8

. bubnmuoreka IIOK

50 Baxneiiime coeqUHEHUS KaJIbIUI 1

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

51 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUH
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bubnuoreka [IOK

52 JKECTKOCTE BOJBI U CIIOCOOEI €€ yCTpaHEeHUs
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XKEcTKoCTh BOJBI U METOBI €€ bubnmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmmoreka [{OK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubanorexa IHIOK
56 Kemneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 coytn kene3a (1) u bu6moreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cucTeEMaTU3ais 3HAHUH
[Ipaktrueckas padota Ne 7. Pemenue
59 DKCIEPUMEHTANILHBIX 33134 110 TEME bubmmorexa IOK
p . a https://m.edso0.ru/00ae3de8
«Baxnenire MeTalIbl U UX COEUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
€aKIMi, eCJIM OMH U3 PearcHTOB JaH B
60 5136LITKe WU COJIE )KI/ITI?'I AMECH bubmorexa LIOK
Aep N p ' https://m.edso0.ru/00ae1750
BrrunciaeHust MaccoBOM O BBIXOA
MPOJIyKTa PEaKuu
61 O00011IeHNE U CUCTEMATH3AIUs 3HAHUN
62 KonTtponpHas padota Ne4 o teme
«Baxnennre MeTaIsl U UX COETUHEHUS)
63 BemiectBa u MmaTepuainbl B HOBCEAHEBHOM bu6mmoreka [JOK
’KM3HHU YeJOBEKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH bubnuorexa [IOK
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https://m.edsoo0.ru/00ae4270

cpenabl
65 Ponp xuMuu B pelIeHNH dKOJIOTUYECKHUX 1 bubnuorexa [JOK
pooeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CUCTEMATH3alMs 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O60011IEHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuoreka [JOK
cucCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Tabpuensu O. C. Xumus. 8 kiacc: yueOHUK JiJisi 0011e00pa3oBaTeIbHBIX
opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CiaakoB. — M.:
IIpocsemenue, 2022.

2. T'abpuensu O. C. Xumusa. COOpHUK 3a7a4 U YIIpaKHEHUH. 8 Kiacc: yueOHoe
nocobue aJis ob1ieodpazoBatenbHbix opranuzaruii/ O. C. N'abpuensy, U. B.
Tpurybuak M.: [Ipocsemenue, 2019

3. T'abpuensu O. C. Xumus. 9 knacc : ydeOHUK s 001eo0pa3oBaTeIbHBIX
opranmzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenue, 2019

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

YMK «Xumusa. 8 knacc»

4, T'abpuensn O. C. Xumus. 8 kiacc: y4eOHUK I 00IIe00pa3oBaTEIbHBIX
opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpocBenienue, 2022.

5. T'abpuensu O. C. Xumus. Metonuueckoe mocodue st 8 kiacca yaeOHOe
nocobue st obmeoOpazoBaTenbHbIX opranusamnuii / O. C. 'abpuenss, U.
B. Axcénosa, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

6. INabpuensu O. C. Xumus. COOpHUK 33/1a4 U yIpaXHEHUHN. 8 Ki1acc: ydeOHOe
nocobue asa obmeoopazoBaTenbHbix opranuzanuii/ O. C. ['abpuensH, U. B.
Tpurybuax M.: [Ipocsemenne, 2019

7. Tabpuensu O. C. Xumus. 9 knacc : yaeOHUK JuIsi 00IIe00pa3oBaTEIbHBIX
opranmzanuii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.:
[Ipoceemienue, 2019

8. l'abpuensu O. C. Xumwmsa. COOpHHK 3amad W yHOpaKHEHHHA. 9 Kimacc :
yueOHOe mocobue s obmieoOpaszoBarenbHbiX opranuzanuit/ O. C.
INabpuensn, Y. B. Tpuryouak. M.: Ilpocsemenue, 2019



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU

HUHTEPHET

1. http://www.alhimik.ru. TIpencraBneHsl pyOpHKHU: COBETHI aOUTYPHEHTY,

YUUTEIIO0 XUMUH, CIIPABOYHUK (0YeHb O0JbIIast HOJ00pKa TaOIuI U
CIPABOYHBIX MAaTEPUAIIOB), BECEIIask XUMUSI, HOBOCTH, OJIMMITHA/IBI,
KyHCTKamepa (Macca HHTEPECHBIX HCTOPUICCKHUX CBEIICHHUIA).

2. http://www.hij.ru. Xypran «XuMus U )KU3Hb)» MMOHATHO U 3aHUMATEITHHO

pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO TPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH KypHAI
«XWMHKA U XUMHUSD», B KOTOPOM MPEICTABICHO MHOXECTBO

OTIBITOB M0 XUMUH, 3aHUMATEIbHON HH(OPMAIINH, TIO3BOJISIONICH YBICUb
YYEHUKOB KCIIEPUMEHTAIBHON YacThIO MTPEIMETA.

4. http://c-books.narod.ru. BceBo3moskHas iutepaTypa 10 XUMUH.

5. http://www.drofa-ventana.ru. M3BecTHOe W31aTEILCTBO YUCOHOU
nutepaTypsl. HOBUHKH HaYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHHUT 110

XUMUH.
6. http://1september.ru. Kypnain jist yauTenei u He ToJIbKO. bosbIoe

KOJIN4YECTBO pa60T YUYCHHUKOB, B TOM YHUCJIC U UCCIICAOBATCIILCKOT'O
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBIN
ImopTaia CO CChIJIIKAMHU Ha 06p330BaTeJII>HI>Ie CaUThI IO XUMHUH.
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