MUHHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUA
MunucrepcTBo o6pa3oBanns U Hayku PeciyOiamku Mapuii D

MBOY "KysinkoBckasi cpeaHsisi 00meo0dpa3oBaresbHas mkoaa' um. I'. Kypmama

PACCMOTPEHO YTBEPX/IEHO

Ha 3aCeaHuu JIMpeKTop MIKOIBI
[IEAArormiecKoro coBera

npotokoJ Nel ot 30.08.2023.r. Cyneiimanosa .1

[Mpuka3 Ne 53/28-0O
ot 30 aBrycra 2023T.

AOOKYMEHT NoArnmMCcAH
SNEKTPOHHOW NOAMNUCHLIO

Ceptucpumkat: 00CDOE064CA4C4DD8CB0927FAFFD7A2C7A
Bnapeneu;: CyneiimanoBa Asuns Ma6aynxakoBHa
DenicteuTeneH: ¢ 25.10.2022 po 18.01.2024

. J

PABOYASI IPOTPAMMA
(ID 1793720)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

U1 oOydaromuxcs 8 — 9 KiaccoB



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusl yaueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHUA M PA3BUTUS OOYyUYAIONIUXCS CPEACTBAMHU y4eOHOro
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAeT pACHpeesiCeHHe €ro Mo KilaccaM W CTPYKTYpHpPOBaHHE I10
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpENEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM € Y4ETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXxcsi, OMNpeneNIseT BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (popmMuUpyeMble XUMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIICHUSX
SHEPTrUM W 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TJIOO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW 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 HampaBieHUS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCS CHEUU(HUKOIM
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
OCBOCHHUE OOYYArONIMMUCS CHCTEMBbI TEPBOHAYATBHBIX TOHATHH XWUMHUHU, 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. CojaeprkaHue CKIIQJbIBAETCS 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
Pa3HOTO 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.

Teoperndeckne 3HaHUSA pacCMaTPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XHUMHUU  CIIOCOOCTBYEeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAHUT C IPUBICUECHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomUil MUpY,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



MPUOOIIICHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YyYEHUW BEIIECTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUHU MpaBwil Oe30MmacHOro oOpalieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM KU3HMU.

[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,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOUW NEATETbHOCTH, IMO3HAHUA W CAaMOMNO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMN), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHUpa, MCMIONB3Yys 3HAHUS U OMBIT, MOJIYYCHHBIC MPU HIYUCHHUH
XUMHH, TPUMEHATh HUX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis M HAMPaBICHHOCTH JaTbHEHUIIETo
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUA B XUMHUU. YHCTHIE BElIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moisb. MossipHas macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHHM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiIaMu paboThl B Ja0OpaTOpUu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  Pe3yJbTATOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BellecTBo. HaxoxzaeHue kuciopona B mpupojie, (HU3MYECKHE M XUMUUYECKUE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCJIOopoAa B JIa0OpaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEKT XUMUYECKON peakuuu, TEPMOXHUMHYECKHUE YpPaBHEHHS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, GuU3MYECKMe U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4YesoBeKka. KpyroBopoT BoJbI B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Okcuanl. Kiaccuduxarms
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. PU3MYECKHE U XMMHUYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

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

Conu. Homenknarypa comneil. uzndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHUCJIOPOJa, HAOII0IEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeircTBue Boaopoaa ¢ okcugaom meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METANIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



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 METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad no TeMe «BakHellne KIacChl HEOpraHMYeCKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonuueckoit cuctembl xumuueckux 3nmeMeHToB . 1. Menneneesa. Ilepuonasr
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aTroMOB MepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYINIaM U NEPUOAAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. . M. MenaeneeB — yd€HbId U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHas CBs3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCSL 4YE€pe3 HCMOJb30BaHUE KakK OOIIHUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61Iue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAay4yHbIA (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTe3, KiIaccupukanus, MNEePUOJIUIYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCMHEHUII B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEHTOB B Illepmonnueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHWMHUUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B pPEAKIMHU BEIHIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [[oOHsITHEe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHn3M AUCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW MW COJEM B CBeTE MPEJACTAaBICHUH 00 BIEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTauioB (rpadura U ajmasza), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAHWE BHJICO MaTE€pUajoOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakluu pa3ioKEeHHs, COSUHEHUs), pacllO3HaBaHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETalIaMH, IesioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJioBeKa. BakHenmume XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciota, (HU3MYECKHME UM XHMHUYCCKHE CBoWcTBa (00mmMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOCOo0a MOMYYEHUS] CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢u3nueckre U XxuMu4yeckue cBorictBa. Kpyrosopot azora B mpupojae. AMMHUaK, ero
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak TMpeACTaBUTENS Kiacca KHUCIOT M CcHelu(pUuYecKue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). docdop,
altoTponHeie Moaudukanuu (ochopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCICHUS.  YTJIepoA,  aIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKrue MpOoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusis Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupongHble WCTOYHUKUA YTIIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OelKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIoficHUEe TpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYyeHUue, coOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJICHNE KauyeCTBEHHBIX peakiuii Ha kapOoOHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  ODJEKTPOXUMUYECKUU  pAal
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpus W Kanus. [IpuMeHeHHWe IIENOYHBIX METAUIOB HU  HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpPHBIE CBOMCTBAa OKCHIA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJIOMUHUS, LIUHKA, XKeje3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHeimme
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

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

Xumuueckuii IKcnepumenm: W3ydeHue oOpa3loB MaTepHaNoB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJMMEPHbBIE MATEPUAIbI).

Mexcnpeomemnwie ceazu. Peanmnzanuss MEXIPEIMETHBIX CBI3€M IIpHU
M3YUYECHUH XUMUU B 9 Kjacce OCYIIECTBISECTCS Yepe3 MCIOJIb30BaHHE KaK OOLIMX



€CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U TOHATUU, SBISIFOITUXCS CUCTEMHBIMH IS
OTJICTBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIM (DaKT, TUMIOTE3a, 3aKOH,
TEOpHs, aHadu3, CHUHTE3, KiIaccupukamus, TMEePUOIUIHOCTh, HAOIIOIEHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MaPHUKOBBIH
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUII,
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, IMPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAMAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (PU3NYCCKUE BEIUYUHBI, SIUHUIIBI W3MEPCHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, apixaHue, Owocdepa, IKOCHUCTEMa, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE TMOPOIHI,
MIOJIC3HBIC NCKOIIAeMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B XOJie OOy4YEeHHs XMMUU B €IUHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATTU3AIIMN 00YUYarOIIUXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIICAOBATEILCKOW, TBOPYECKOH MW JIPYyrHX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIEcce ITOW Y4eOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCIICICTBHH H
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYJAy W pPe3yJibTaTaM TPYIOBOH JCATEIHBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATBLHON TPACKTOPHH MPOIOJDKCHHUS 00pa30BaHUS C 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 OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33pCHHS OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTE3a, (aKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE eiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 00BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEeMEHTa), XUMHUYeckas QopMyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpHU PElIeHUH Yy4eOHO-TT03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI IJisi (OPMHUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaTH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(HaydHO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHHS, CIPAaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (POpMY NpeAcTaBleHUs UHDOpMALUU U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1abopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJieHrus, 0OOMEH MHEHUSMU, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH IeATEeIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACUCTBUMA MPU BBINOJHEHUHM 3aJlaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

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



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 ki1acce nmpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITUWA: aToOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JOJISI XMMHMYECKOTO DJJIEMEHTa B COCJAMHEHWU, MOJSPHBIM O00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, AJIECKTPOOTPULIATEIBLHOCTh, CTEMECHb OKHUCICHUS,
XUMUYECKasi peakius, KiacCupuKalus peakiuid: Ppeakluu COCIUHCHUS,
peaKIuu pa3JIOKEHMs, PEaKIMu 3aMeIleHUsl, peakiuu OOMeHa, 53K30- U
SHJOTEPMHUYECKUE PpEaKIUHM, TEIIoBOoM »hQeKkT peaknuu, sSApO aroMma,
AJICKTPOHHBIN CJIOM aroMa, aToOMHas OpOWTallb, PAJAMYyC aTOMa, XUMHUYECKas
CBSI3b, MOJISIPHAS M HETOJSPHAS KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATUOH,
aHWOH, PAcTBOpP, MaccoBas JOJs BeliecTBa (MPOIEHTHAs KOHIICHTpAIus) B
pacTBopeE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHU W NPUMEHATH
ST MOHATHUSA NPU OMMUCAHUU BELIECTB U UX MPEBPALLICHUII;

e HCIOJIb30BaTh XMUMHUYECKYI0 CUMBOJUKY JJI COCTaBJICHHUs (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

e ONpENENsATH BaJECHTHOCTH AaTOMOB DJJIEMEHTOB B OWHApHBIX COCTUHEHUSX,
CTETNICHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHECHHSX, MPUHAJIC)KHOCTD
BEIIECTB K OIpPEACIEHHOMY KJIAcCy COEIUHEHHH 10 GopmylaM, BHI
XUMUYECKOW CBSI3M (KOBAJEHTHASI U MOHHAS) B HEOPTraHUYECKUX COEIUHEHUSIX;

e packpeiBaTh cMmbici  Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh INOHMMAaHUWE TNEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX IOJ0XKEHUS B llepuoanueckoit cucrteMe, 3aKOHOB
COXpAaHEHHUsI MAacCChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOIO
y4EHHUs], 3aKOHa ABOraapo;

e ONUCHIBATH M XapaKTepU30BaTh TaOMMUHYIO GopMy Ileprmomndeckoit CUCTEMBI
XUMHUYECKHUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHas noArpynmna (A-rpymnmna)»
u «mobounas mnoxarpymma (b-rpynma)», wmanple W OONBIINE TEPHOIBI,
COOTHOCUTHh 0003Ha4YeHHUsA, KOTOpble uMewTcs B Tabnuue «llepuonnueckas
cucrema Xxumuyeckux odnemeHtoB J[. WM. MengeneeBa» ¢ UYHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsjl
s/ipa, 0011Iee YUCIIO JIEKTPOHOB U PACTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);



e KJIACCU(PUIMPOBATh XUMHUYECKUE DIIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKUE peaklMy (TI0 YHCIY U COCTaBY YYaCTBYIOUIMX B PEaKIMH BEIECTB,
0 TETI0BOMY 3D PeKTy);

e XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEILIECTB
pPa3IUYHBIX KJIACCOB, MOATBEpPXKIasi OMNHUCAHHE MPUMEPAMHU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e MPOTHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX KAau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHYECKUX MPEBPAICHUNA B Pa3TUYHBIX
YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYIO Macchl BEIECTB,
MacCOBYIO JOJII0 XUMUYECKOI0 3JIEMEHTa M0 (OpMyJie COSTUHEHUS, MACCOBYIO
JI0JIF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peakuuu;

e IMPUMEHSATH OCHOBHBIC ONEPAIMU MBICIUTEILHON NEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTeMaTH3alul, KiaccuUKaIuio,
BBISIBICHHE TPUUYMHHO--CJICJICTBEHHBIX CBSI3€M — Uil U3Y4YEHUS CBOWCTB
BEIIIECTB U XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyUYHbIE METO/bl TTO3HAHUS —
HaOJIIO/IeHNe, W3MEpEeHue, MOJEIUPOBAHUE, OSKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN );

e CIEAOBAaTh MpaBWJaM TMOJb30BAHUA XHUMHYECKOW MOCYNOW M Ja00paTOPHBIM
o0opya0oBaHUEM, a TAaK)Ke MpaBUIaM OOpaIlleHus ¢ BEIIeCTBAMHU B COOTBETCTBUU
C HUHCTPYKIUSMU TIO BBHINIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX OIBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEACITEHHON MACcCOBOM JOJIEW PACTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH M IPOBOJUTh XHUMHUYECKHE DSKCIEPUMEHTHI 10
pacIliO3HaBAaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C IMOMOUIIbIO WHIUKATOPOB
(makmyc, dheHondTaaeuH, METUIOPAHX U IPYTHE).

K xoniy oOydenus B 9 Kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM yPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHITHH: XUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTHUOH, aHHOH, IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, D3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHS, XUMHYECKas
peakius, XUMHYECKasi CBS3b, TEMJIOBOW 3(P(HEKT peaxiuu, MOJIb, MOJSPHBIHI
00BEM, pacTBOp, DJCKTPOJIUTHI,  HEIJICKTPOIUTHI,  AICKTPOIUTHICCKAS
IUCCOLMAlIMSI, peaKuuh HWOHHOTO OOMEHa, Karajiu3aTop, XHMHUYECKOe
paBHOBecue, O0OpaTHMMble M  HEOOpaTUMbIE  PEAKIUU, OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIUHU, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAHOBJICHHE,  aUIOTpONus,  aM(OTEpHOCTb,  XUMHUYECKas  CBA3b
(KOBaJIEHTHAsl, UOHHAsI, METAIIMYECKAsl), KPUCTAJUITMYECKAs pelIéTka, KOppo3us



METAJIJIOB, CIUIABbl, CKOPOCTh XMMHMYECKON PEAKLUNH, NPEAECIBHO IONMYyCTUMAas
koHuenTpauus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHX NOHSATHUN U NMPUMEHATH
9T MOHATHUSA NPU ONTHCAHUU BEIIECTB U UX NPEBPALLCHU;

UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JJIsl COCTaBiIeHUs: (GOpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX  PA3IMYHOTO  COCTaBa, INPHUHAMICKHOCTH  BEIIECTB K
onpeNeéHHOMY KJIacCy COEIMHEHUN 1o (opmysam, BUJI XMUMHYECKOW CBS3U
(KOBaJICHTHasi, HMOHHAs, METa/NIMYeCKas) B HEOPraHMYECKUX COCIUHEHUSX,
3apsA]l MOHA MO0 XUMHUYECKOH (QopMyre, XapakTep Cpeibl B BOJIHBIX PacTBOpPax
HEOPraHMYECKUX COCIMHEHUMN, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO
BEILECTBA;

packpbiBaTh cmbichn Ilepmogmueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHMMAHHE: OMUCHIBATh U XapaKTePU30BaATh TAOIMYHYIO
dopmy Ileproanyueckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB: Pa3IMyaTh MOHITHUS
«rnaBHas mnoarpynna (A-rpynma)» u «mnobounas noxarpymnmna (b-rpymma)y,
Majble U OOJBIINE MEePUOAbl, COOTHOCHUTh 0003HAYEHUS, KOTOPhIE HUMEIOTCS B
NEPUOJUYECKON TaOJHIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOllee YMCIO DJIEKTPOHOB U
pacnpelneneHue HMX [0  OJEKTPOHHBIM  CJOSIM), OOBSICHATH  OOIIHe
3aKOHOMEPHOCTM B H3MEHEHHMM CBOMCTB DJJIEMEHTOB U WX COCIWHEHUN B
npeaenax MallblX NEpPUOJOB U TJIABHBIX MOATPYIIl C YYETOM CTPOECHUS HX
aTOMOB;

KJIacCu(UIUPOBATh XMMHUYECKHE DJEMEHThl, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKHUE peaKkuu (MO YUCIY U COCTAaBY yYacCTBYIOLIMX B PEAKIIMU BEIIECTB,
o TerioBoMy 3(PGeKTy, M0 U3MEHEHHIO CTENEHEW OKHUCIEHUS XUMUYECKUX
3JIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATh) OOIINE U crielU(UIECKUE XUMUYECKHE CBOMCTBA
IPOCTBIX W CIOXHBIX BEIIECTB, IIOATBEpP)KAasd ONMCAaHUE NpPUMEPAMU
MOJIEKYJISIDHBIX W HOHHBIX YPaBHEHHM COOTBETCTBYIOLUIUX XHMHYECKHUX
pEeaKUunii;

COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKON IUCCOLMANMMU KHUCIOT, IIEJI0YEr U
COJIEH, TOJIHBIE M COKpPAUIEHHBIE YPABHEHUS peakUuii HOHHOro OOMEHa,
YPaBHEHHUs PEAKLUNM, MOATBEP/KIAIOIMMX CYIIECTBOBAHNE I€HETHYECKOM CBA3U
MEXKy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxkuui
MIOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOI'O OaJlaHCa ITUX PeaKLUid;



MPOrHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa M0 (opMysie COSAMHEHUS, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOU
peaxImmy;

coOMIOIaTh TpaBHJIa TOJB30BAHUS XUMHYECKOH TOCYAOH M J1abopaTOPHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBUia 0OpAIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU TIO BBIMIOTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB TIO
NONYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHAaKa W YIIEKUCIOTO
rasa);

NPOBOJIUTh PEAKIUU, TOATBEPKAAIOIINE KadeCTBEHHBIH COCTaB pa3IUYHBIX
BEIIECTB: paCO3HABaTh OMNBITHBIM TYTEM XJIOpUI-, OpOMHI-, HOIHUI-,
KapOoHaTt-, ¢pocdar-, cuIHMKaT-, Cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHUS
M WOHBI M3Y4YCHHBIX METaUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OIEpAIlMU MBICIUTEIBHON ICATENFHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, O0O0OIEeHHE, CHUCTEeMAaTH3AIMI0, BBIABICHUE NPUIHMHHO-
CIICICTBEHHBIX CBS3€H — JUIsI W3YYCHHS CBOWCTB BEHIECTB W XHMHUYECKUX
peaxIuii, eCTeCTBEHHO-HAYYHBIE METO/IbI TTO3HAHMSI — HAOI0IeHIE, U3MEPEHHE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peaTbHBIN ¥ MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoauuecTBO Yacos
Ne DJIeKTpOHHbIe (HN(POBbHIE)
HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI KoHnTpoJbHbIe IIpakTuyecKue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmmoreka [IOK
' MPAKTUYECKOU JAESITEIbHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CUHECTRA I XMMITIECKHE pearitin https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K Nl 0 6
O3AYX. RACIOPOA. HIOHATHE 0O OKCHIax https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.2 B I 8 1
OROPOALLIOHATHE O KHCIOTAxX 1 COIAX https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.3 Bopna. P Nl 0 5 1 1
O/t FacTBOpbI. LIOHATHE 00 OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX 11 1 1 bubnuoreka [JOK
' COeMHEHU https://m.edso0.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckasi cucrema xumudeckux 3jemenToB . U. MenaeneeBa.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

CTpoeHue aToMOB.

3.1

[Tepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XMMHYECKHX d1eMeHTOB /. U.

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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Memnpene-eBa. CTpoeHue atoma
Xumuueckas cBsizb. OKMCIUTEILHO- bubmuoreka [JOK
3.2 8 1
BOCCTAaHOBHUTEJIbHBIE PEAKLINHT https://m.edso0.ru/7f41837c
bubmmoreka [{OK
4 1
TOTO 1O paspeiy ° https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LHOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
9 KJIACC
Koun4yecTBo yacos
Ne JyeKTpoHHBbIE (U PpOBbLIE)
HaumeHoBaHue pa3aejioB 1 TEM NMIPpOrpaMmMmabl KOHTpOJIbHLIe HpaKTn!{ecKne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3znen 1. BenecTBo M XUMMYECKHE peaku
11 [ToBTOpEeHME U yriuyoOaeHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' pasenos Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
' peakimit https://m.eds00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAST AUCCOIUALIMSL. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
51 OO01as XxapakTepuCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
99 OO01as XxapakTepUCTUKA XUMUYECKHIX 6 bu6mmoreka [JOK
' anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636



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

OOm1ast XxapakTepUCTUKAa XUMUYECKUX

bubmmoreka [{OK
2.3 anemeHToB VA-rpymnmsl. A30T, pocdop u ux 7 https://m.edsoo.ru/7f41a636
COENMHEHHS
OO01as XxapaKTepUCTUKA XUMUYECKUX
2.4 arieMeHToB |VA-rpynnel. Yrinepoa U KpeMHHUH 8 bubnmorexa LOK
' PYHIBL P P https://m.edso0.ru/7f41a636
¥ UX COECINHEHNS
Wroro mo pazueny 25
Pazgen 3. Mera/iibl M UX COeAMHEHUS
. bubmuorexa [JOK
A1 4
3 Obuite CBOACTEA METaIIOR https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
2 B 1
3 AKHEUITHE MeTaJIIBl M UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeiaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HU YeJIOBEKA 3 bubmorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOC BpeMs 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68



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

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIAaX MMO3HAHUSA B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1 «IIpaBuna paboTsl
3 B 1a00OpaTOPUU U IIPUEMBI 0OpaIeHUs C 1 bubmorexa T[TOK
paTop P P https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0BAHUEM))
Uuctele BemecTBa u cMecH. CriocoObl bubmuorexa [JOK
4 . 1
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue bubnuoreka [IOK
5 . . 1
cMmecelt (Ha mpuMepe MOBapEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) 1 bubnmuoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U CI0XKHBIC BEIIECTBA 1 bubmorera [JOK
P H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YP v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubnmuoreka [JOK

Xumnueckas popmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XUMHWYCCKHUX JJICMCHTOB

11 OTtHocuTeNbHAS AaTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosbs. MousipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUEe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKk0oH COXpaHEHHUs MAaCChl BEIECTB. bubmuorexa [JOK
XUMHYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA bubmuorexa [JOK
[0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
bu6mmoreka [IOK
18 Kn i
ACCHQUIKALIA XMMHHECKHX PeaKiiHii https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUH
20 KonTponsnas pabora Nel no teme «BermiectBa bubnnoreka [JOK
Y XUMHYECKHE PEaKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa HOK
po P B ' https://m.edsoo.ru/ff0d448e
O30H
du3nyecKrue 1 XMMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
22 KHCIOpoa (peakuy OKUCIIEHUS, TOPEHNUE).

[Tousitue 00 okcumax

https://m.edsoo.ru/ff0d4614
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Croco0bl MOJTy4eHuUs KHCI0POoia B

23 J1a00PaTOPHH U IIPOMBIILICHHOCTH bubmorexa OK
paTopHIt i TP ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TemtoBoit 3 (heKT XUMHUECKON peaKInH,
24 MOHATHE O TEPMOXMMHUYCCKOM YPaBHCHUH bubmorexa LHOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTCPMUICCKHUX PEaAKIIHIX
TommmBo (HeTh, yroib ¥ METaH).
25 3ar 5I3H€I§I/quf)303 . a, CrocoObI iro bubmorera [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o Teme
26 «[Tonyuenue u codbupanne KUCiIopoaa bubmorexa LOK
7 onp posta, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — aneMeHT U MpoCToe BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OIUITHE O KHCTOTaX | COJAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl Mmosty4eHus BOJAOPO/1a B bubnmuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonyyenue u cobupaHue BOIOPOIa bubmorera [JOK
yi N p Aopoaa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOICTBY
N bubnuoreka [JOK
32 M i 00 . A
OJISIpHBIN 00BEM Ta30B. 3aK0H ABOTAIPO htts://m.edsoo.ru/ffod542e
Brruucnenus 00b€Ma, KOJMYECTBA BEIIECTBA
bu6mmoreka [JOK
33 ra3a o ero U3BeCTHOMY KOJIUYECTBY

BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruncnenus 006EMOB ra30B M0 YpaBHEHHUIO

34 B 1 bubmuoreka [JOK
peakuuu H% OCHOBE 3aKOHa 00BEMHBIX httos://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B

35 o . . bubmmoreka [{OK

M3UYECKUE U XUMHUCCKHE CBOMCTBA BOJ htts://m.edsoo.ru/f0d587a
. bubnuorexa [JOK

36 CocraB ocHoBanwmil. [ToHsTHE 00 MHAMKATOpPAX htts://m.edsoo.ru/f0d59e2
Bona kak pactBoputenb. HachilieHHBIE 1

37 ; . paCTBO bl MaIiOBaﬂ oISt bubmorera [JOK
HEHACHITIEHHDIE p Pl A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PacTBOPE
[Ipa eckas pabora Ne 5 1o Teme

28 111’ Krieckaip o Bu6nuorexa [IOK
« pI/IFOTE)BJ'IeHI/\I'e paCTBOP.OB C OompeIeIEHHON httos://m.edsoo.ru/ffod5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA

39 Kontponbras padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenune u XUMHUYECKHUE CBOIICTBA

41 o (ote bu6mmoreka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEpPHBIX htts://m.edsoo.ru/f0d664e
OKCHJIOB
OcHoBaHHUS: COCTaB, KIaCCH(PUKALIHSI, bubnuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarus, bu6mmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

. bubnuoreka [IOK

45 [TonyueHnue u XuMUYECKHE CBOMCTBA KUCIIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI

bubmuoreka [JOK

46
MOJIyYECHUS, XUMUUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 337a4 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'enernueckas cBsi3b MEXKy KJaccaMHu bubmmoreka [{OK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0o001Ienne U cucTeMaTu3anys 3HaHAN
m I https://m.edso0.ru/00ad9cb?2
50 KonTtponpras padoTta Ne3 o teme "OcHOBHBIE bubmuorexa [JOK
KJIACChl HEOPraHUYECKUX COECTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCH(PUKAITAN
51 XUMHAYECKUX 3JIeMeHTOB. [loHsTHE O TpyHITaX bubmiorexa HOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cHUcTeMa XUMUYeCKuX daeMeHToB . U bubmorexa IOK
T https://m.edsoo.ru/00ada52¢c
Meupeneena
53 Ileproasl, TPYIIIBI, ITOATPYIIILL bubmorexa HOK
PHOZBI, TPYHIIEL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexka [JOK
H3oTtomsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
55 aneMmeHTOB Ilepuoanueckoii cucremsl . 1 Bubmiorexa TOK
p o https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTUKa XUMUYECKOTO dIIEMEHTA 110
. bubnmuoreka [JOK
56 ero noyioxeHuto B [lepuoanueckoit cucreme

. . MeHnaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepronueckoro 3aKoHa ajs

o7 a3BUTHS HayKu U npaktuku. . W. 1 Bubmmorexa LIOK
E/IGHHGHGGB y— yqéHIIjIﬁ, Heﬂar{)[r ¥ TPKIaHUH hitps:fim.eds00.1u/00adasbe
58 DNEeKTPOOTPULIATETLHOCTH aTOMOB 1 bubnuorexa [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hommas XuMieckas Cosp 1 https:// m.edsocl)_.[ ru/00adac34
60 KoBasneHTHas moJisipHasi XAMUYECKas CBSI3b 1 bubmmoreka LOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMUYECKasl CBSI3b 1 bubmmoreka LOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneip okncneHiA 1 https:// m.edso;I ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEHHBIC PEAKITHH 1 Bubmmorexa [JOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OxucnauTenu 1 BOCCTAaHOBUTETU 1 httos://m.e dsogru 100adb076
65 Kontponbhas padota Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XMMHUYECKasi CBSI3b» https://m.edso0.ru/00adb486
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB 10 68
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9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue bp
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 cUcTEMa XUMUYECKUX 3eMeHToB [I. U 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKHX AJICMEHTOB TIEPBBIX TPEX 1 bubmorera [JOK
p R https://m.edso0.ru/00adb6b6
MepUOIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
5 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3felIoB Kypca 8 Kiraccay
6 Knaccudukanus XuMuuecKux peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHYECKOH PEaKInu.
7 [ToHsITHE O TOMOI€HHBIX U T'€TEPOTr€HHBIX 1 bubmorera [JOK
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonaTHE 0 XUMUYECKOM pPaBHOBECHH.
3 @akTOopbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XUMHYECKOM PCaKnuu U IMOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON TUCCOLTUALUH. bubnuorexa [JOK

10
CusnbHbIE U CJ1a0bIe SJIEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peaKui bubmorera [JOK

yp peaKt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM
12 B CBETE IIPEACTaBICHUI 00 bubnmorexa LOK
P . https://m.edso0.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOLHAIITT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEeJICTABICHUI 00 DIICKTPOJUTHICCKOU bubmorera [JOK
p p https://m.edsoo.ru/00add8b2
JINCCOIHAITAN
bu6moreka [IOK
14 I1 i
ORATHE O THAPOTHSE comen https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00600 7
ODHICHHE H CHCTCMATHAI SHARHH https://m.edsoo.ru/00addd12

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

17 «IICKTPOJIUTHICCKAS TUCCOITUALIHS bubmorexa HOK

P A HHALI. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO01as XxapakTepruCTUKa TraJIOTeHOB. bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBojopoa. CoJissHast KHCIIOTA,

19 XI/IMII:I)‘IGCITI/I: CEOﬁCTBa MIOJTYYCHHUE bubmotera [JOK

> THOIyA ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpakTuyeckas pabora Ne 2 o teme bubnuoreka [IOK

«HOJ’Iy‘ICHHC COJIIHOM KHCJIOTBI, U3YYCHHC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIIMi, €CIIM OJIUH U3 PEareHTOB JaH B
peaxtt A p A https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mas xapakTepucTuka neMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(DUKAIINH CEPHI.
23 Haxo>1<p SHHE Cephl I/I(beé coe I/IHGII)-II/Iﬁ B bbmmorexa [OK
5 P jl https://m.edsoo.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubmuorexa [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklnu, JIeXkKallle B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel Cpebl COeAUHEHUSIMHU CEPhI
97 Beruncnenne maccoBoii 10U BBIXO/1a bubmuorexka [JOK
MPOJYyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTuKa 31eMeHTOB VA-
28 IpYIIIBL. A30T, pacIpOCTPaHEHUE B IIPUPOIE Eubmaorexa HOK
PYHTIBL - pactipoctp . PHPOC, https://m.edsoo.ru/00adeea6
¢buznyeckue U XuMUYeCKHe CBOWCTBA
29 AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunoreka [JOK
CBOMCTBA, MTOJIyY€HHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
ITpaktnyeckas padora Ne 3 o Teme
30 «ITonyyenue amMmmuaka, u3y4yeHue ero bubmmorexa [TOK
. i - 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KuCJI0Ta, €€ Ppusndeckue u bu6mmoreka [JOK
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XUMHYECKHUE CBOUCTBA

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

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX YI100pEHUH.

bubmmoreka [{OK

32
XHAMHUYECKOE 3arpsA3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
dochop. Okeun dpochopa (V) u pochopuas
33 KHCIIOTA, (PU3NYECKHE U XUMHUECKHUE brommorexa [OK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHHE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAILHBIX YI0OpeHUH. 3arpsi3HeHune bubmorexa [TOK
PEIBHBIY YA0OP P https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hocaTamu
Yrnepon, pacnpocTpaHEeHUE B IPUPOJIE, bubnuoreka [IOK
35 .
(hr3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUYCCKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIEC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIIOTA U €€ CONn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
38 "[Tomyuenue yriaekucioro raza bubmorexa HOK
v A ' https://m.edsoo.ru/00ae027e
KauectBenHnas peakius Ha kapOoHAT-HOH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEILIECTBAaX KAK O COEIUHEHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 KpemHuuii u ero coennHeHus bubmmorexa [IOK
P A https://m.edsoo.ru/00ae080a
41 IIpaktudeckas pabora Ne 5. Pemenue bubnuoreka [IOK

SKCIICPUMCHTAJIbHBIX 3aJ1a4 11O TCME

https://m.edsoo.ru/00ae0bf2
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«Baxkuenye HeMeTaJUIBI U UX COSTUHEHUS))

KonTtponpsHas padota Ne3 mo teme

bubmuoreka [JOK

42 «Baxuelume HeMeTaJUIBI ¥ UX COSIUHEHUS https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepUCTUKa XUMUICCKIX

43 3JIEMEHTOB — METAJUIOB. MeTajuinueckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAITNYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKre CBOMCTBA METAIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAllPsDKEHUN brommorexa [OK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mmwre crocoOb! MOTYICHHS] METAIIOB.

45 CrutaBsl. BerunciieHys o ypaBHEHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEAKINH, €CITU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [enotmpic MeTai bl https://m.edsoo.ru/00ael4b2

48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAJTHS bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 Illenouno3eMeNnbHbIC METAIIIbI — KAJIbIHUN 1 bubnmuoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxueime coequHEHNS KaJIbLIUs Bubmiorexa TOK

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

51 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN

52 JXeéctkocTh BOBI M c1IOCOOBI €€ yCTpaHEeHUs bubmiorexa LIOK

https://m.edso00.ru/00ae1886

53 ITpakTryeckas pabora Ne 6 o Teme bubnuoreka [IOK
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"YXEcTKoCTh BOALI U METOIBI €€ ycTpaHeHus"
y

https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
o4 Amnto 7
M https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Kemnezo
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcusl u cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edso0.ru/00ae35e6
58 O0001IeHMEe U cucTEMaTH3aNs 3HAHAN
[IpakTnueckas pabota Ne 7. Pemenue
59 IKCIIEPUMEHTATBHBIX 3124 TI0 TEME bubmorexa IOK
P . https://m.edsoo.ru/00ae3de8
«BaxHEWITe METAJUTBI M KX COCAMHCHUS
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 fl36bm<e WJIH COJIE >KI/ITI:'I uMecHu Bubmmorexa [IOK
sep N p ' https://m.edso00.ru/00ae1750
Brruncnenus MaccoBoi 10711 BbIXO/a
MIPOJIyKTa PEaKuu
61 O00011eHre U cucTeMaTU3alus 3HAHUI
62 KontponbHas padorta Ne4 o teme
«Baxxnelime MeTauIbl U UX COSAMHEHUSD)
63 BemiecTBa 1 maTepualbl B TOBCEHEBHOM bu6mmoreka [JOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE OKPYXkKarolen bubnunoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponp XMMHUM B peIIeHUH SKOJIOTUUECKUX bubnuoreka [IOK
npooiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
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cUCTeMaTU3alus 3HaHUN

https://m.edsoo.ru/00ae0dOa

67 PezepBublit ypok. O0o0mIeHNE U 1 bubmuorexa [IOK
cuUcCTeMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cucCTeMaTu3alus 3HaHUH https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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