Munncreperso o6mero u npodeccuonanbnoro opasosanus PoctoBeKoii

ob1acTu

Mynununansnoe 6oxkeTHOe 00meobpasoBaTe/IbHOE yapexKIeHHe

IlpuBosenckasn cpexusis mkoa

MBOY Ilpusoaenckan CHI
PACCMOTPEHO: COI'JTACOBAHO: YTBEPX/IEHO:
3acenanue [IIMO 3amecturens aupekropa Hupekrop MBOY
npeameroB EMI uuxna KO o YP onerckou CIII
/A.C.levinukun/ { /T.I1. Ky3smuna/ /E.H.Tumuenko/
ITpoTokon [IIMO EMI] npukas ot 31.08. 2026r. npukas ot 31.08. 2026r.,
ot 27.08.2025r. Nelr. Ne345 Ne345

PaGouas nporpamma
N0 XHMHH
(ocHoBHOrO0) 0Gmero o6pazoBanus
Knacc 8-9

(ID 12488981)

Paspa6oruuku: Kyssmuna T.I1., Beicimas KBATH()HKALMOHHAS KATErOpPHS;

1. ITpuBonbHeIii 2026r,



HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1O XWMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yjJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC 00O, a takxke Ha 0cHOBE (eiepanbHOi pabouel mporpaMMbl BOCIUTAHUS
U ¢ Yy4€TOM KOHIICNIIMU TIpernojiaBaHusi y4eOHOro rmnpeaMera «XUMHS B
oOpa3oBaTenbHBIX opranu3anusx Poccutickoit deneparum.

[Iporpamma 1o XuMHUHM AA€T MPEACTABICHUE O UEISIX, OOLIE cTpaTeruu
oOyueHHsl, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCA CPEACTBaMHU y4eOHOTrO
peaMeTa, YCTaHABJIMBAET o0s13aTenbHOe MIPEeIMETHOE CoJIep KaHHeE,
NPEAYCMATPUBAET PACHPENCICHUE €ro Mo KiaccaM W CTPYKTYpHPOBAHHE IIO
pazzenaM M TeMaM IporpaMMbl IO XHMHH, OIPEIEISeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COZIEPKAHUS, PEKOMEHAYEMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUSI XUMHH C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€M, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
0COOEHHOCTEH OOydaroluxcs, ONpeAeNseT BO3MOXKHOCTU IpeaMeTa Ul
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeNbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUs, a TakKe TPEOOBAHMM K
pe3yabTataM 0O0y4YeHHs XMMHUU Ha YPOBHE Ieiel M3yYeHUsl IpeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHOM JIEATEILHOCTH OOYYaromerocss Mo OCBOEHUIO
y4eOHOT0 COJIep KaHUSI.

3HaHUE XHMHUHU CIYXKUT OCHOBOM Juisi (POPMHUpPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeCTaBICHUN O MaTepUATbHOM E€IMHCTBE MHUPA, BaXKHYIO
posib UrparoT (HopMUpyeMbIe XHMHEH MNPE/ICTaBICHUS O B3aWMOIIPEBPAIIEHUIX
SHEPruu M 00 DBOJIONMU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO pPa3BUTHSI YEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
MUIIEBOM U HKOJIOTHYECKON 0€30MacHOCTH, IPOOIJIeM 3IpaBOOXPAHECHHSI.

N3ydyeHue xumuu:

CMOCOOCTBYeT  peajM3alid  BO3MOKHOCTEH  JIJii  CaMOpa3BUTHUSL U
dbopmMupoBaHUs KyJIbTYphI JIMUHOCTH, €€ o01el U (PyHKIITMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM

OOy4YaromMXCcs, HaBBIKOBUX CAMOCTOSITEJIbHON Y4eOHOM JeSTENbHOCTH,
OKCIIEPUMEHTANIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakKk B
MOBCETHEBHOM JKU3HU, TaK U B MPO(EeCCUOHAILHON e TEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBHI
LIETIOCTHOTO B3IJISIIa HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOIINXCS,



CrocoOCTByeT (hOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOE
oOpa3oBaHue 00yJarOIUXCS.

JlanHbIe HampaBlieHHWs B OOYYEHHUM XUMHUHU OOCCIICUMBAIOTCS CIEIU(PHUKOM
collepkaHMsi  y4eOHOro  mpeIMera, KOTOPBIA  SIBIISIETCA — INEAaroruyecku
aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKHW XMMHH Ha OINpPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIMMHKCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XMMHUHM H HEKOTOPBIX OTHAEJbHBIX 3HAYMMBIX TIOHSTHIA
OpraHUYEeCKOU XUMUHU.

CtpykTypa coaepaHus MPOTpaMMbI MO XUMHH C(HOpMHpOBaHA HA OCHOBE
CUCTEMHOro mnoaxoaa K e€ u3ydeHuro. Coaep:kaHHe CKIAIbIBAETCS M3 CUCTEMBI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUA O XUMHUECKOI
peakiuu. O0e 53TU CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl [0 MPHUHIUITY
MOCJIE/IOBATENIBHOTO Pa3BUTHUSl 3HAHW HA OCHOBE TEOPETHUYECKUX MPE/ICTABICHUIA
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOM CBSI3U;

— TpEeACTaBICHUM 00 SIEKTPOJUTHYECKOM JUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKHU
MOJTYYEHHBIX M OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K APYroMY, BBITIONHSS (PYHKIIUN OOBSICHEHUS M TPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHSI U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYUYEHHUS U3YYaeMbIX
BEILECTB.

OcBoeHne mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (OPMUPOBAHUIO
IIPEACTABJICHUS O XMMHUYECKOM COCTABISIOLICH HAYYHOU KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM MPUPO/IbI, ICHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM
MO3HAHUS B Hayke. V3ydyeHue XUMHUM MPOUCXOAUT C MPHUBICYCHUEM 3HAHUU U3
paHee M3YYEHHBIX Y4EOHBIX IpeaMeToB: «Okpyxarommii mupy», «buonorus. 5-7
KJIaccb» U «Pu3mka. 7 Kiaccy.

[Ipy w3ydeHHH XUMUU TPOUCXOTUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMUYECKOW HAyKHW Kak 00JIaCTU COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKON
JESATEeTLHOCTHU YeJIOBEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. 3a/1aua
y4eOHOTO TMpeaMETa COCTOMT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUU —
BaXHEHTINX (PAKTOB, TOHSITHIA, 3AKOHOB U TEOPETHUECKHUX TOJIOKEHUHN, JOCTYITHBIX
00001IeHN A MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MPHUOOIICHUU K



HAy4YHBIM METOJaM TO3HAHUS MPHU M3YyYEHHH BEIIECTB U XUMHUYECKHX PEaKIHii, B
(GopMUpPOBAaHUH U Pa3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEeNFHOW U Yy4eOHO-UCCIIEIOBATENBLCKOM NEATENbHOCTA, OCBOCHUH TPABHII
0e30macHOro 0OpaIleHHsI C BEIIECTBAMH B IIOBCETHEBHOM JKH3HHU.

[Ipy M3yyeHUU XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl BaXKHOE
3Ha4YeHHE MPUOOPENN TaKue eI, KakK:

— (¢dopMHUpOBaHME UWHTEIUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSITHIO PEIICHUMH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIMMCS YCIIOBUSAM KU3HU;

—  HampaBJIGHHOCTh  OOyYeHHs Ha  CHUCTEeMAaTU4YeCKoe  MPHOOIICHHE
OOy4arommxcss K CaMOCTOSITETbHOW TIO3HABATEIBHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsI, (POPMHUPYIOINIMM MOTHBAIMIO M PA3BUTUE CIIOCOOHOCTEH K
XUMHUH,

— obecrieyeHne yclIoBUi, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YYaroIUMUCS
OTbITa Pa3HOOOpPA3HOW MAESITETHbHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHUBEPCAIBbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB IEATEIHHOCTH,

— (opmupoBanue oOwmEH (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBACHATP M OLCHUBATh SIBJICHUS
OKPY’KaIOIIEro0 MHpa, WCIONB3Yysl 3HAHWUA W OIBIT, MOJyYeHHBbIC NMPH H3yUYCHUH
XUMHHU, TPUMEHSATh UX MIPU PEIICHUH NMPoOJIeM B IOBCEIHEBHOM KU3HU U TPYI0BOM
JeSITENbHOCTH;

— ¢QopmupoBanre 'y 0OydYarOmUXCsl TYMaHUCTUYECKHMX  OTHOIICHHMIA,
[NOHMMAHUSl LIEHHOCTH XUMHUYECKMX 3HAaHMW JJI BBIPAOOTKH HKOJIOTUYECKH
L[EJeCO00pa3HOro TOBEACHHUS B OBITY M TPYAOBOW MAESTEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3[I0POBbS U OKPYKAIOIIEH MPUPOTHOUN CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUS OOILEYENIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY MpOQMIIs W HANMpPaBIECHHOCTH AATHHEHUIIETO
o0yueHusl.

OO1iee 9nCiio YacoB, OTBEACHHBIX ISl U3YUCHHSI XMMHUU Ha YPOBHE OCHOBHOTO
oOirero obpazoBanusi, coctapiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO).



COJAEPXAHUME OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XuMHM B JKM3HU YEJIOBEKAa. XMMHSI B CUCTEME HaAyK.
Tena u BemectBa. PuU3NUECKHME CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOJax MO3HAHMS B XUMHHM. UHCThIE BEIIECTBA U CMECH.
Cnioco0nl paszesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE JIEeMEHThl. CHMBOJIBI XUMUYECKHUX
anemMeHTOB. [IpocThie U ClI0KHbBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas hopmyra. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOcTaBa BemiecTB. OTHOcUTENbHAsi aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAst Macca. MaccoBas 10Jisl XUMHUYECKOTO 3JIEMEHTA B COEMHEHNUU.

KonuuectBo BemiectBa. Moib. MoisipHas Macca. B3anMocBsI3b KOJIMYECTBA,
Macchl M YHCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYEeCKUEe U XMMHUUYECKUE ABJICHUS. XUMHUECKasl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BelIeCTB. XUMHUYecKkHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX peakUuuil (COeTUHEHUS, pa3JI0KEHUs, 3aMEIICHHSI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYIOU, MpaBHIaMyd padOThl B JIaDOpaTOpUU U
npuéMamMu oOpalieHus: ¢ JabopaTopHbIM 000PYJIOBAaHUEM, U3YUYEHUE U ONHCAHHE
¢uznueckux CBOMCTB 0OOpa3llOB HEOPraHWMYECKHX BEIIEeCTB, HAOJIOICHUE
dusnueckux (TJIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALMsI BOJbI) U XMMHUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOW) SBICHUHN, HAOIIOACHUE U
OMKMCAHWE TPHU3HAKOB NPOTEKAHUS XMUMHYECKMX peakiui (pasjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3aMMOAEHUCTBUE Kefe3a ¢ pacTBopom cosrt meau (1I),
M3Y4YEHHE CIOCOOOB pa3JeeHHs] CMECed: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, TUCTWJUIAIMSA, XpoMaTorpadus, mpoBeIecHUEe OYUCTKUA MOBAPEHHOM
cond, HAOMIOJEHWE W  ONHCAaHWE  PE3YJbTaTOB  TNPOBEJCHUS  OIIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE€ MOJEIEH MOJIEKYJ
(1mapocTep KHEBBIX ).

BaxHellue npeacTaBUTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE
BelecTBo. HaxokaeHwe kuciopoja B Mpupojae, (PpuU3nuecKue U XUMHUUYECKHE
cBoiictBa (peakimuu rtopeHus). Oxcunpl. Ilpumenenne xuciopona. CrocoOsl
NOJIydeHHUsT KHUCJIOpoJia B JiabopaTopud W MOPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B mpupojie. O30H — aJuIoTporHas MOAU(PHUKAIIMS KHUCIOPO/a.



TemnoBoli 3((PeKT XUMUYECKON peaKInHu, TEPMOXMMHUYECKUE YypaBHEHUS,
9K30- M DHJOTEPMUYECKHE pEeaKkUHUH. TOIUIMBO: Yrojib WM METaH. 3arpsi3HEHHE
BO3/lyXa, yCWJIEHUE TAPHUKOBOTO 3(pdeKTa, pa3pylnieHrne 030HOBOTO CIIOSI.

Boaopon — aneMeHT u nmpoctoe BeuecTBo. HaxoxkaeHne Bo1opoia B IpUpoe,
buznyeckne 1 XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI ToTydeHus. KucioTsl
U COJIN.

Mosnsipablii 00bEM ra30B. Pacd&€Thl M0 XUMUYECKUM YPABHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma kak pacTBopuTenb.  PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BEIIeCTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHMUSI.
Pone pacTBOpOB B mpuposie U B )KU3HU 4YelIOBEKa. KpyroBopoT BOJbI B MPHUPO/IE.
3arpsi3HEeHUE MPUPOIHBIX BoA. OXpaHa U OUYHUCTKA MIPUPOIAHBIX BOJ.

Knaccudukanus Heoprannueckux coenuneHuid. Oxcunpl. Kiaccudukanus
OKCHJIOB:  cojeoOpa3ywomue (OCHOBHBIE, KHUCIOTHbIE, amQOTepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcugoB. Dusmyeckne ©U XUMUYECKHE
CBOMCTBa OKCUAOB. [lomydeHne OKCUIoB.

OcHoBanus. Knaccudukanus ocHOBaHM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuii. Du3znyeckne W XUMHUYECKHE CBOMCTBA
ocHOBaHUM. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnor. HomeHnknatypa kucior. ®uznyueckue u
XUMHYECKHE CBOMCTBa KuUCHOT. Pan akrtuBHoctn wmertamnoB H. H. bekerosa.
ITonydeHnne KuCoT.

Comu. Homenkiarypa coneil. @U3MYECKHE U XUMUYECKUE CBOWMCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXKAY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OMPEAECICHUE COACPKAHUS KHUCIOPOAA B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB KHUCJIOpOAa, HAOJI0/ICHHE
B3aMMOJICVCTBUSI BEHIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUA U
peKpaIeHus ropeHus (Toxxapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHJIOB U OITMCAHHE
UX CBOWCTB, TMOJyuyeHHE, coOMpaHUE, pACIO3HABAaHHE U W3YYCHHE CBOWCTB
BoZlopoa (ropeHwne), B3auMoieiicTBUe Bojioposa ¢ okcuaom meau (1I) (Bo3MoxkHO
HCIIOJIb30BaHKE BUIEOMATEPUAIIOB), HAOI0IeHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, uCclenoBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHME BOJBI C MeTaulaMu (HaTpUEM U
KaJbliieM) (BO3MOXKHO  HCIMOJIb30BAaHHWE  BHUJCOMATEPHAJIOB), HCCIICIOBAHHE
00pa3IoB HEOPraHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIIOACHUE U3MEHEHUS
OKpAaCKy MHIMKATOPOB B pACTBOPAaX KUCIOT U LIEIOYEH, U3yUEHNE B3aUMOICCTBUS



okcuaa meau (II) ¢ pactBOpoM cCepHON KUCIOTBI, KUCIOT C METAJUIAMH, PEAKLIMI
HEUTpAIM3alMK, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOTO
METaJlIa IPYTUM U3 PACTBOPA COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BaxHenmme Kiraccbl HEOPraHMYECKUX COCTUHEHUI.

Iepuoguuecknii 3axkoH u Ilepuoguueckasi cucremMa XHUMHYECKHUX
iemenTtoB JI. HU. MenpgeneeBa. CrpoeHne aTomMoB. XMMHUYECKAsl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PeaKIUn

[lepBbie TOMBITKH KIACCH(PHUKAIMKA XUMHUYECKHX JJIEMEHTOB. [loHsaTne o
IPYIIax CXOJHBIX DJJIEMEHTOB (IEJIOYHBbIE M MIEJIOYHO3EMEJIbHbIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbhIE 00pa3yloT aM(POTEPHBIE OKCHJIBI
Y TUIPOKCH/IBI.

[Tepuonuueckuii 3akoH. [leproanueckas cucremMa XuMHUYECKHUX SIIEMEHTOB /.
N. Menpaeneera. Kopotkonepuoanas v jyimHHONIEproaHast popmel [lepuoaudeckoit
cucteMbl xumuueckux osiemeHToB JI. M. MenneneeBa. Ilepuonbl u rpymnmsl.
DU3NYECKUN CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYTIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX saep. M3oTonsl. DnexkTponsl. CTpoeHUE
AJICKTPOHHBIX ~ 000JI0YeK  aTOMOB TepBbIX 20 XHMHUYECKHX  DJIEMEHTOB
[lepuomuueckor cucrembl JI. M. MengeneeBa. XapaKTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro noJjioxkeHuto B [lepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajdyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METAJUNIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOIAM.

3nauenue [leproandeckoro 3akoHa u Ileproanueckoi CUCTEMbl XUMHUECKUX
JJIEMEHTOB Uil pa3BUTHs Hayku W mpaktuku. JI. M. MenneneeB — yd€HbIM U
rpakJIaHuH.

Xumuueckas cBs3b. KoBaneHTHas  (mojsipHas MW HEMOJIApHAs) CBS3b.
DJIEKTPOOTPUIIATETBHOCTh XUMHUYECKUX 2JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciaeHus.  OKHMCIMTEILHO-BOCCTAHOBUTEIBHBIC peaKuuu.
[Ipouecchl OKuCIEeHNs U BOCCTAaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

H3yueHrne oOpa3lloB BEIECTB METAIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJPOKCUIA [IMHKA C pacTBOpaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuy pasioKeHus, COCTUHEHUS ).

Mesricnpedmemmnuie ceaszu

Peanuzanmsi MeXNpeAMETHBIX CBSI3€M MpU HU3Yy4YEHUHM XHMHUU B 8 Kiacce
OCYILIECTBIISICTCSI 4Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHUM, TaK U TOHSTUH, SIBISIONIMXCA CUCTEMHBIMU JIs1 OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 I[UKJIA.



OO1ue ecTecCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (pakT, TMIOTE3a, TEOpHs,
3aKOH, aHaiu3, CHUHTE3, KiacCu(UKaIus, MEPUOJUIHOCTb, HAOIIO/CHUE,
AKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

dusnka: MmaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUIN 3apsll, BEIIECTBO, TeJI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (U3NYECKUE BEJIUYUHBI, €IUHUIIBI
M3MEPEeHHs, KOCMOC, TTaHeThI, 3BE3/b1, COHIIE.

buonorus: poTocunTes, Apixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, TOJIE3HBIC
HCKOIAaeMbI€, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMHYecKas peakuus

[Tepuoanueckuii 3axoH. Ilepuoauueckast cucteMa XUMHYECKUX 3JI€MEHTOB /1.
H. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KaJbIUs U X COCTUHEHUN
B COOTBETCTBHM C TMOJOXKEHHEM »3yeMeHToB B [lepuoauueckoil cucreme u
CTPOCHHEM MX aTOMOB.

CrpoeHune BellecTBa: BUABI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIA KPUCTALUIMYECKOW PEIIETKU U
BUJa XUMHUYECKOH CBSI3U.

Knaccuduxanust 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHUMUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K pa3IUYHBIM KJacCcaM HEOPTaHWYECKUX
COEMHEHUM, TeHETHYECKask CBA3b HEOPTaHMUECKUX BEILECTB.

Krnaccudukarus XuMU4ecKuX peakiui 1mo pa3iIudHbIM MprU3HaKaM (10 YUCITy
M COCTaBy Yy4YaCTBYIOIIMX B pEaKUWU BEUIECTB, MO TEIIOBOMY 3¢¢deKry, 1o
M3MEHEHHUIO CTENEHEH OKMCICHHMS] XUMHUYECKUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYacTHIO KaTaam3aTopa). DK30- U SHAOTEPMUUYECKUE PEaAKIIUU, TEPMOXUMUYCCKUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xuMuyeckod peakmuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusx. [[oHATHE O TOMOI€HHBIX U T'€TEepPOr€HHBIX
peakuusx. [lonsitue o karanuze. [loHdaTre 0 xuMuueckoM paBHOBecUU. DAKTOPHI,
BIMSIIOIIME Ha CKOPOCTh XHMHYECKOW PEaKIUMH M TOJIOKEHUE XHMHUYECKOTO

paBHOBECHS.
OKUCTUTENIHPHO-BOCCTAHOBUTENILHBIE  PEAKIIUH,  DJICKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIIBHOM pEaKUnH. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBPHBIX ~ PEAKIM C  KCIOJh30BaHUEM  METOJa
AJIEKTPOHHOTO OasiaHca.



Teopust NEKTPOAUTUUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3m JHCCOIMALMM BEUIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoi cBs3u. Crenens auccoruanuu. CUIIbHbIC U CIa0bIe AJIEKTPOJIUTHI.

Peakuu nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBbIE ypaBHEHUsA peakuuid. CBONCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEJICTABICHUI 00 AMEKTPOIUTHYECKON JTUCCOIUALIUU.
KauectBennsble peakiun Ha noHbl. [IoHATHE O TMAPOIN3E CONEM.

Xumuueckuit IKcnepumenm:

O3HAKOMIICHHE C MOJEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETa/uioB (rpagura W ajMasa), CIO0KHBIX BEIECTB
(xJopuaa HaTpus), KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3ICUCTBUSA  pa3nu4HbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, MPOLIECCA AUCCOLUALMN KUCIIOT, IIEJIOUEH U CoJiei (BO3MOKHO
UCIIOJIb30BAHHE BHUAECO MATEPUANIOB), IMPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIINX
NpU3HAKA TIPOTEKaHUsA peakiuil HoHHOro oOmeHa (oOpa3oBaHME OcCajKa,
BBIJICJICHUE Ta3a, O00pa30BaHHUE BOJIbl), OMbBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakiuu pas3ioKeHHUs,
COCIMHEHUS), pPACHO3HABAHME  HEOPTraHWYECKUX  BEHIECTB C  MOMOIUIBIO
KAueCTBEHHBIX PEAKIINIl HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4.

HeMeTa/uibl 1 UX COeTUHEHUS

OOmias xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeNeHu oKucieHus. CTpoeHne u (pu3nyeckue CBOMCTBA MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMUYECKHE CBOMCTBA HA TPUMEPE XJIOpa (B3aUMOJECHCTBHE
C MeTaUlaMH, HeMeTajulaMu, Ienodamu). XiopoBoaopon. CossiHas KHCIIOTa,
XUMHYECKHE  CBOWMCTBa, IMOJy4YeHUEe, NpuMeHeHue. JleiictBue xiopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKA. BakHeume XI0puibl U KX HAXOKJICHUE B
MPUPOJE.

Oo6mas xapaktepuctuka saeMeHTOB VIA-rpymmbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTemneHu okucieHus. CTpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U CePhbl. AJUIOTPOITHBIE MOAU(PUKAIIUNA KUCIOPOaa
U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOJOpOMa, CTpoeHUue, (Pu3ndecKkue u
XUMHYECKHE CBOMCTBA. OKCHUIBI CEphl KaK MPEICTABUTENIN KHCJIOTHBIX OKCHJIOB.
CepHas kucnoTa, GU3NUECKUe U XUMHUYECKHE CBOMCTBA (00IIHME KaK MpeICTaBUTESI
KJlacca KHCIIOT M crenuduueckne). XUMUYECKUE PEAKIUH, JIeKAIIUe B OCHOBE
MIPOMBIIINIEHHOTO CIoco0a TOJMy4YeHUs: CEpHOW KHUCIOTHL. [IprMeHeHue cepHoit
kucioThl. CoNu CepHOM KHCIOTHI, KAuyeCTBEHHAs pEaKIus Ha Cyiab(ar-uoH.
Haxoxnenue ceppl U €€ COCOUHEHHM B MNpUpoJe. XHUMHYECKOE 3arpsi3HEHUE
OKpY’KaloIIeH cpeabl COCAUMHEHUSIMU CEpbl (KUCIOTHBIE [IOXKAM, 3arpsi3HCHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0 MPE0TBPAIIICHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, paclpoCTpaHEHUE B IMPUPO/E,
¢usnyeckre U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B mpupoze. AMMHAK, €To
¢u3nyeckre U XMMHUYECKUEe CBOWCTBA, MoyuyeHue U npumeHenune. Coau aMMOHHS,
ux (pu3MYecKrue U XUMUYECKHUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBl aMMOHHMs. A30THasl KHUCJIOTa, €€ MoiydyeHue, (PU3NYECKue U XHUMUYECKUE
cBOiiCTBa (0OmME Kak TPEACTABUTENS Kjacca KHCIOT W CHEIU(PUICCKHUE).
Hcnonp3oBaHNe HUTPATOB U COJICH aMMOHHS B KQU€CTBE MUHEPAILHBIX YI0OpEHUH.
XYMUYECKOE 3arpsi3HEHHE OKPY KaIOIIEH Cpe/lbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop, amioTponHbIe
monudukanuu docdopa, usznyeckue u xumuueckue cpoiictBa. Oxcup docdopa
(V) u dochopnas kucnora, GU3NIECKHE U XUMHUYCCKHE CBOMCTBA, MOTyYCHUE.
Hcnonp3zoBanue pochaToB B KAUECTBE MUHEPATBHBIX YI0OPEHUM.

OOmas xapaktepuctuka 3nemMeHToB [VA-rpymmbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIIEHUA. YTIIEPO/l, AJUIOTPOITHBIE MOIU(DUKAIIH,
pacnpocTpaHeHue B NpUpoe, PU3NUECKHE U XUMUUYECKUE CBOMCTBA. ACOpOLHUSL.
Kpyrosopor yraepoma B mnpupone. Oxcuabl yriaepona, uUX (QU3NYECKHE WU
XUMHYECKUE CBOMCTBA, JICMCTBHE Ha JKUBbIE OpPraHU3Mbl, IIOJyYEHHE W
MIPUMEHEHHE. JKOJIOTUUECKue MpoOJieMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUNOTE3a TJIOOATBHOTO MOTEIUIEHHs KIMMAaTa, MapHUKOBBIA 3PQeKT. YTonbHas
KUACIOTa U €€ cOoiM, UX (U3MYECKUe M XUMHUYECKHUE CBOWCTBA, IOIYYECHUE U
npuMeHenne. KauecTBeHHast peakuuss Ha KapOoHar-MOHBL. Mcnosb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBILIJICHHOCTH U CEIbCKOM XO351CTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, STHIIEH, alleTUJIEH, 3TAHOJ, TJIMUEPHUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHMKM  YIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEPTH),
MPOAYKThl UX mepepaboTku (OEH3UH), UX pOJIb B OBITY M TNPOMBILUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAaX: XKHpax, OejKax, YriieBoJax — U UX
poJiM B KHM3HM YeEJOBEKa. MarepuanbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COETMHEHU.

KpeMmHuuii, ero ¢usmueckue W XUMUYECKHE CBOMCTBA, TOJyYEHUE H
npuMeHenne. CoeAMHeHUs: KpeMHUs B pupoje. OOuiue npeacrapieHus 00 OKcuie
kpemuus (IV) u kpemaueBoi kuciote. CUIMKAThI, UX MCIOJIb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeiIne CTpOUTENIbHbIE MaTepHhallbl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, Kene300eToH. IIpoGiembl  Oe30MacHOr0  MCIHOJIB30BAHUS
CTPOMUTENBHBIX MaTEpUaOB B [IOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

U3y4YeHHE O0pa3I[OB HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI,
MPOBEJCHNE KAaYECTBEHHBIX PEAKIM Ha XJIOPHUA-UOHBI U HAOIIOJEeHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaKarole (U3NYECKHe U XHUMHUYECKHE CBONCTBA
TaJIOTEHOB W HMX COEIUWHEHUH (BO3MOXHO WCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
03HAKOMIJICHHE C 00pa3liaMy XJIOPUI0B (TaJIOT€HUI0B), 03HAKOMIICHHE C 00pa3liaMu
ceppl M €€ COEeOUHEHUSMU (BO3MOXXHO HCIOJIb30BAHHE BHIEOMAaTEPHUAIIOB),
HaOJII0/IeHre Tpolecca 00yIIMBaHUs caxapa Moj JeHCTBUEM KOHIEHTPUPOBAHHOU
CEpPHOM KHUCJIOThI, U3yUYEHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIOTHI,
MPOBEJICHUE KaYECTBEHHOM peakiuu Ha Cynb(haT-uoH U HaONI0/IeHNE MpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (DPU3UYECKUMH CBOMCTBaMHU a3oTa, ¢ocdopa U ux
coelMHEHUN (BO3MOXHO HMCIOJB30BAHUE BUACOMATEPUAIIOB), 0Opa3liaMyd a30THBIX
u (ochopHbIx ynoOpeHui, moxydeHue, coOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX pPEAKUW HAa WOH AMMOHHUS H
docar-moH M U3ydeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), W3yYECHHE MOJEIEH KPHUCTAUIMYECKUX PEMIETOK aiMasa,
rpaguta, (QysuiepeHa, 03HAKOMIIEHHE C MPOLECCOM aACOpPOLMH pPacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, IMOJIYy4YEHHE,
coOupaHue, pacro3HaBaHUE M HU3YyYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE
KAueCTBEHHBIX peakUuii Ha KapOOHAT U CHJIMKAT-UOHBI U M3yYEHUE NMPU3HAKOB UX
OPOTEKAHHsI, O3HAKOMJICHHME C MPOAYKLIHEH CHIMKATHOW IPOMBINUIEHHOCTH,
pelIeHrEe 3KCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BaxHellme HeMeTalulbl U HX
COEJIMHEHUS.

MeTaJuibl 1 HX COCTUHECHUS

OO01as XxapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAHHUH
ux mnosiokeHus B llepuomnueckon cucreme Xxumuyeckux osnemeHtoB [, W.
MengeneeBa n ctpoeHus: atoMoB. CTpoeHHe MeTayuioB. MeTtaimdeckas CBs3b U
METAUIMYECKAs  KPUCTALIMYECKAS] PEmETKA.  DIEKTPOXUMHUYECKHM pan
HanpspKeHU MeTaioB. PU3NYECKUe U XMMHYECKHE CBOMCTBA MeTayuioB. OOuue
cnocoObl moxydeHus MertawioB. [loHsATHE O KOPpPO3MM METaNIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBbl (CTallb, YyTyH, JIOPATIOMUHUN, OpPOH3a)
Y UX IPUMEHEHUE B OBITY U MPOMBILIIEHHOCTH.

[{enounble mMeTabl: mojoxkeHue B llepuoanueckoil cucreMe XMMUYECKUX
anemeHnToB /. M. MenneneeBa, CTpOEHUE MX aTOMOB, HaXOXIACHUE B IPHUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTtpus U Kanus). OKCuabl U
TUAPOKCUABl HAaTpusi W Kaiud. [IpuMeHeHue UIeNOYHbIX METANIOB U X
COCIMHEHUM.

[IlenouHo3eMeNbHBIE METAJUIBI MAarHWM W KajJbLUWW: T[IOJIOKEHUE B
[Tepnoguueckou cucreme xumuueckux 3semeHToB . 1. Menneneesa, ctpoeHne nx
aTOMOB, HaXOXJIeHUE B Npupoze. PU3NYecKue 1 XMMUYECKUEe CBOMCTBA MarHus U



Kaublusl. Baxkneime coeMHeHNs KabIUs (OKCHL, TUIPOKCU], COJH ). ZKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUH: TI0J10KeHUE B [leproauyueckoil CUCTEME XMMUUYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpOEHME aToMa, HaxOXAeHUE B npupoac. Pusnveckue u
XUMUYECKHE CBOWCTBA aatOMHHHS. AMGBOTEpHBIC CBOMCTBA OKCHIA U THIPOKCHIIA
aJIFOMUHUS.

Kenezo: nomoxenue B [leprnoinueckor CHCTEME XUMUYECKUX JIEMEHTOB /Jl.
M. MeHneneeBa, CTpOCHHME aroMa, HaxoXAeHUE B mpupoje. Duznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUABI U conu xenesa (II) u sxenesza
(IIT), mx cocTaB, CBOMCTBA U MOJIYYECHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METaJVIOB M CIUIABOB, HX (PU3HMUYECKUMU
CBOMCTBAMH, H3Yy4Y€HHE  pE3yJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHKME BHJIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaIblIUS U HATpusi € BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUICOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOLIECCAa TOPEHUS JKEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BaHHE  BHUIACOMATEPHAIIOB), IPU3HAKOB  IPOTCKAHMUS
Ka4eCTBEHHBIX PEaKIM HAa MOHBI: MarHus, Kajbllysl, ATIOMUHUSA, IIMHKA, xere3a (11)
u xkeneza (III), mequ (II), HaOmroeHMEe HW OMHCAHWE ITPOIICCCOB OKPAITUBAHMS
IJJAMEHU HWOHAMU HATpHsl, Kadus ¢ KaiblUs (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCUIA ATIOMUHUS U
TUJIPOKCHU/IA [IUHKA, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a7adu 10 TeMe «BaxuHewnime
METAJIJIBI M UX COCTUHEHUS.

XHUMHUS M OKpY/KAKOIIAs cpeaa

BemecTtBa u marepuanbl B ITOBCEIHEBHOW KHW3HHM YEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiui B ObiTy. IlepBas momoris mpu
XAMHUYECKHUX 0KOrax U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKpYKarolleh cpenbl (NMpeaeibHas IO0mycTHMast
KoHIIeHTpaius Beiect, nainee — [[JIK). Ponb XxumMum B penieHnn 3KOJIOTHYECKUX
poosIeM.

Xumuueckuit IKcnepumenm:

u3yueHrue oOpaslloB MaTepuasioB (CTEKJIO, CILJIaBbl METAJUIOB, MOJIUMEPHbBIC
MaTepHaJIbI).

Mesrcnpeomemmnuwie ceasu

Peanuzanmsi MeXNpeAMETHBIX CBSI3€M NpU WU3y4YEHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BAaHUE KaK OOIMWX E€CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK W TOHSTUH, SIBISIOIIMXCA CUCTEMHBIMU JIs1 OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaJIW3, CHUHTE3, KiIacCU(PUKAIUA, TEPUOAUIHOCTh, HAOIIOIECHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJECIb, SBICHUE, MaPHUKOBBIMI
3¢ exT, TeXHOIOTHSI, MaTePHAITHI.

dwusnka: MaTepus, aTOM, 3JICKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIa, AIICKTPUYECKUN 3apsij, MIPOBOTHUKH,
MOJTYIIPOBOJHHUKH, JIUAJICKTPUKH, (OTORJIEMEHT, BEIICCTBO, TEIO, OO0BEM,
arperaTHOe COCTOSTHHE BEIIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KPHCTAJUTHYCCKAS
pemérka, CruiaBbl, (PU3MYECKHE BEJIMYUHBI, CIMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TJIAHETHI, 3BE3161, COJHIIE.

buonorus: ¢orocunTes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEpaJIbHBIC
yI00pEHHUSI, MUKPOJJICMEHTHI, MAKPOA3JIEMCHTHI, ITUTATCIILHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOIBI, ITOJIE3HBIC
MCKOITaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUWS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B X0/¢ OOYYCHHS XWMHUU B €IWHCTBE YYEOHOU W
BOCIUTATEIILHON JESATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUNCKUMU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU ILIECHHOCTSIMU, NPHUHSITBIMH B
oOlIecTBEe MpaBUJaMd M HOPMaMH TMOBEJACHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COLIMATIU3ALIUN 00YUaIOIINXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOACTBOBAaTbCSI CHCTEMOW TO3WTHMBHBIX LIECHHOCTHBIX OpPUEHTAUUd U
pacCIIMPEHUE OMBITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpnoTHYeCcKOr0 BOCIIUTAHMS:

LICHHOCTHOTO OTHOLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYYHOMY HACIEOUI0, NMOHUMAHUS 3HAUYCHUS XMMHUYECKOWM HAayKH B KU3HH
COBPEMEHHOI0 O0OIIECTBA, CMOCOOHOCTH BJIAAETh JOCTOBEPHOW HHQOpMaIuen o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLUHMAIBHBIX HOPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHU B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EeOHOUCCIIeI0BaTEIhCKOM, TBOPUECKON U APYTUX BUAAX JACATEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPA3HOW COBMECTHOM JI€SATEJIbHOCTA TMPH BBITOJTHEHUN
y4eOHBIX, IMO3HABATENIbHBIX 3a7ay, BBIMOJHEHUM XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUH YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO ¥ B3aUMOTIOMOIIIH
B TIpOIIECCe ITON Y4EOHOM NEeITeTbHOCTH, TOTOBHOCTU OIICHHBATh CBOE MOBEIACHHE
U TOCTYIIKM CBOMX TOBApHIIEH C MO3WLHUHM HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33PEHUECKUE IPEACTABICHUS O BELIECTBE U XUMHUYECKOU pPEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKU M COCTABIISIOIIUE
OCHOBY JIJIsI TIOHUMaHUSI CYIIHOCTH HAyYHOM KapTUHBI MHpA, NPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSI TPUPOJBI, B3aAUMOCBS3SIX YEIOBEKA C
MIPUPOTHOU CPENOU, O PO XUMHUHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyYEHHE HOBBIX 3HAHWUU IO
XUMUH, HEOOXOJUMBbIE MJisi OOBSCHEHHS HAOJI0/IaeMbIX IMPOIECCOB U SIBICHUH,
MMO3HABATEIFHOW, WH(OPMAIIMOHHON W YHUTATEIbCKOW KYJIbTYPhI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITEIBHOW pPa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpOr, JOCTYIMHBIMU  TEXHUYECKHMMH  CPEACTBAMH  HH(QOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYeHHMIO W IMIO3HAHHUIO, JII0OO03HATEIHbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K €aMOOOpa30oBaHUIO, MPOEKTHOM W HUCCIEI0BATEIbCKOU
JESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YpPOBHS OOy4Y€HUS B
JIaJIbHEHUIIIEM;

4) popMmupoBaHus KYJbTYPbI 3I0POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBbI 00pa3 >KWM3HH, OCO3HAHUE IOCIEICTBUA H
HENPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aJIKOr0Jisl, HAPKOTHKOB, KypEeHUs),
HEOOXOMUMOCTH  COOJIOACHUS TIPAaBWJI  O€30MacHOCTH TMPU  OOpalleHu:d ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPy10BOTr0 BOCIMTAHMSA S

MHTEPEC K MPAKTUYECKOMY M3YyUEHHUIO Mpodeccril U TpyAa pa3iIudHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYyAOBOM AESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OpPUMEHEHUs]  NPEAMETHBIX  3HAHUM 1O  XHWMHUHM, OCO3HAHHBI  BBIOOD
UH/IMBUyaJIbHOW TPAEKTOPUU MPOJOHKEHUsI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHEMHON Mpo(ecCHOHANBHOU IEATENBHOCTH U Pa3BUTHSA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B MPOPECCUOHAIBHOM CpEIE;

6) 3Kx0/10rM4eCcKOro BOCIIMTAHMA:

HKOJIOTMYECKH 11eJIECO00pa3HOE OTHOLIEHUE K MMPUPOE KAK UCTOUHUKY KU3HU
Ha 3emie, OCHOBE €€ CyIIEeCTBOBAaHWSA, NOHMMAaHHWE ILIEHHOCTU 3J0pPOBOIO H
O0e3omacHOro o0pas3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(¢u3nUecKOMy M TMCHUXMYECKOMY 3I0POBbIO, OCO3HAHHWE LEHHOCTH COONIOICHUS
npaBuil 6€301aCHOTO MOBEACHUS MPU padoTe ¢ BELIECTBAMHU, a TAKXKE B CUTYalIUsX,
YTPOKAIOIINX 30POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIydaeMble NMPU U3YUYEHUU XUMHH, IS
pELIeHHS 3a7a4, CBA3aHHBIX C OKPYXAKOLIEH MPUPOAHON CPENOU, ISl MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHHA IJ00aIbHOrO  Xapakrepa
AKOJIOTMYECKUX MpOOJeM M MyTeHd HX peleHUs MOCPEACTBOM METOJO0B XUMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHMKAaTHBHOW Y COLMAJIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMETHBIX pE3YyJbTAaTOB BBIACISIOT 3HAUYUMBIE JUIS
(dopMUpOBaHUS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHsl, IPUHIIHII,
runore3a, (QakT, CHUCTEeMa, IMPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCTIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX HpEeIMETax W IMO3BOJISIIOT Ha
OCHOBE 3HAHMM W3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAayYHOW KapTUHE MUpPA, U YHUBEPCAIbHBIC YUeOHbIC NEUCTBUs (TIO3HABATEIILHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOPHIE OOeCredYnBaroT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATEIHLHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHbIE YUeOHbIE eliCTBUSA

ba3oBble Jiornveckue 1eiCTBUA:

YMEHHUSI HCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHUH
3HAHMM: PACKPhIBaTh CMBICT XMUMHYECKMX MOHSATHM (BBIACIATH MX XapaKTepHBIC
NpU3HAKU, YCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMH TOHSTHUSIMH), HCIOJIb30BATh
MOHATHS 11 OOBSCHEHUS OTAETHHBIX (DaKTOB U SBJICHUH, BRIOWPATh OCHOBAHUS H
KpUTEPHUH 711 KJIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUIUHHO-CICACTBCHHBIC CBS3M MEXKIYy OOBEKTAMH H3ydCHUS,
CTPOUTH JIOTUUECKHUE PACCYX ACHUS (MHIYyKTUBHBIC, NEAYKTUBHBIC, TI0O aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKITFOUCHUS;

YyMEHUE TIPUMEHSTh B TMPOIECCe IMO3HAHWS TOHATHA (NIPEIMETHBIE W
MeTaIpeIMETHBIE), CHMBOJIMYECKIE (3HAKOBBIC) MOJICITH, MCIIOIh3YEMbIC B XUMUH,
peoOpa3oBbIBATh IUPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI DJJIEMEHTAa), XUMHYecKass (opMmysia U ypaBHEHHE
XUMHUYECKOM peakIi — MPU PEIICHUU y4eOHO-TI03HABATENIbHBIX 33J1a4, C y4ETOM
ATUX MOJCIBHBIX TPEACTABICHUN BBISBIATH W XapaKTEPU30BaTh CYIIESCTBEHHBIC
MPU3HAKHA U3y4aeMbIX 00BEKTOB — XMMHUYECKHX BEIIECTB U XMMHYCCKHX PEAKITUH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIE CBS3M |
IPOTUBOPEUHS B U3YyYaEMBIX MPOIECCaX U SBJICHUSAX.

Ba3oBble ucciienoBarebcKkue 1eHCTBUSL:

YMEHHUE HCIOJIb30BaTh MOCTABIICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHWS, & TAK)KE B KAUECTBE OCHOBHI 1T (POPMUPOBAHMSI TUTIOTE3HI TIO TPOBEPKE
NIPABIJIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUMH;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHUIO, OPraHM3AIlMd U TPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOoJaTh 3a XOAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €0 pe3yibTaT, (popMyIupoBaTh 0OOOIICHUS U
BBIBO/JIbI TI0 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMUS, COCTABIATh OTUET
0 MpoJieJTaHHON padoTe.

Pabora ¢ undgopmanmeii:

YMEHHUE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB W (POPM MPEACTABIICHHUS, IMOTYYaEMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsL ~ JIUTEpaTypa XUMHYECKOTO COJCp)KaHUs, CIPABOYHBIC
nocoousi, pecypcel MHTEpHeTa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUMBYIO H
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSITHh pa3IMUHbIe METOAbl U 3alpoChl NpU MOHCKE U OTOOpe
uHGOpMAIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX [JISI BBITOIHEHHS
y4eOHBIX M MMO3HABATENBHBIX 337a4 ONpeAeNEHHOrO TUMA, IPHOOPETEHHE OMbITa B
00JacTH  MCIOJIb30BaHUSI  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHbBIX MTOMCKOBBIX CHCTEM,
CaMOCTOSITEILHO BHIOMPATH ONTUMAIBHYIO (JOpMy Ipe/ICTaBlIeHUST MH(OPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMH CXEMaMH, JharpaMMaMu,
ApyruMu popmMamu rpauki U UX KOMOMHALIUSMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaThb B IIpoliecce Y4YeOHOW U
MCCJIEJIOBATEIBCKON NIEATENBHOCTH MH(POPMAIMIO O BIMSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa W TpaHCHOpTa Ha COCTOSHUE OKPY’Kalolled NPUPOIHON
Cpelbl.

KoMMyHMKaTHBHBIE YHUBEpPCAIbHbIe YUeOHbIe 1elicTBHUA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJI€ Ma0ra u (Uin) AUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoit  Tembl, (GHOPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO
BBINOJIHEHUS TIPEUI0KEHHOM 3a/1a4H;

YMEHHUS  TPEACTaBIsATh  IOJIYYEHHBIE  pE3yJabTaThl  IO3HABATEIbHOU
ACSITENPHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeJaTh MPE3CHTAIHIO
pE3yJbTAaTOB BBIMNOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (JIabOpaTOpHOIO OIbITA,
1a00paTOPHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABaTENIbHOM M MCCIENOBATENbCKOM  JCATEIBHOCTH  TPU  PEIICHUH
BO3HHUKAIOUIMX TMPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHMSA
no3unuii (06cyxkneHusi, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD), KOOPIWHAIIHS
COBMECTHBIX JEWCTBUM, OIpeleleHne KpPUTEpUEB IO OICHKE KadyecTBa
BBITIOJIHEHHOM paboThI U IpyTHe).

PeryasiTuBHbIE YHHBepcaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATENbHO ONPENENATh LENu JesATeIbHOCTH, IJIaHUPOBATb,
OCYIIECTBJISTh, KOHTPOJIUPOBATh W MPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BBIOMpATh Hanbosee 3(PPEeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHbIX U
NO3HABATEIbHBIX 33Ja4, CAMOCTOSTEJBHO COCTaBISATh WM KOPPEKTHUPOBAThH
MPEVIOKEHHBIA  AJITOPUTM JCWCTBUM TPH BBITOJHEHUM 33JaHUM C  YYETOM
TIOJTyYeHHs] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIIMSX,
OILICHWBATh COOTBETCTBHE TIOJYYCHHOTO pe3ylbTaTa 3asBICHHOW IENH, YMEHHE
WCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCIIOBUU 3a/1aHUH.

NPEJIMETHBIE PE3YJIbTATBI

B coctaBe mpeaMETHBIX pE3yNbTaTOB TIO0 OCBOCHHUIO O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHO paboueld MNporpaMMoi,
BBIJICJISIFOT: OCBOCHHBIE OOYyYalOUIMMUCA HAy4yHbIe 3HAHHUSA, YMEHUS U CHOCOOBI



JNEUCTBUM, BHIBl JEITEJIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETAINH, MPEOOPa30BAHNUIO M IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX M HOBBIX
CUTyaIUsIX.

K xoHIily o0y4yenus B 8 Kkiacce npeaMeTHbie pe3yabTaThl Ha 6a30BOM YpOBHE

JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTHI: aToM, MOJEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, CMECH
(omHOpOIHAsE M HEOJAHOPOJHAsS), BaJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10J1s1 XUMUYECKOTO JIEMEHTAa B COSAMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCIICHHS, XUMHUYECKas peakius, KIacCU(UKalUs peakiuil: peaxiuu
COCIIMHEHUS, PEaKUUU pa3JIOKEHUS, PEAKIUU 3aMEIICHUs, peakluuu
oOMeHa, HK30- U SHAOTEPMHUUYECKUE PEAKINH, TEIUIOBOM >PQEeKT peakiuu,
SJIPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaIb, paJNyC aToMa,
XUMHUYECKasi CBSA3b, MOJSIPHAST M HEMOJSIpHAs KOBAJICHTHAS CBSI3b, MOHHAs
CBS3b, HOH, KAaTMOH, AaHHUOH, pacTBOpP, MaccoBas JOJs BEIIECTBA
(mpolIeHTHAs] KOHIIEHTpAaIKsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATUA U
MPUMEHSTH 3TU MOHATHSI TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUII;

e HCIOJB30BaTh XWMHUYECKYID CHUMBOJIMKY JUISI COCTaBJIEHUS (POpMyI
BEILIECTB U YPAaBHEHUN XUMUYECKHUX PEAKIINIA;

e ONpENEeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKWUCIICHMS  DJIEMEHTOB B OMHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAacCy COEAMHEHHM IO
dbopMynaMm, BHJ XUMHUYECKOM CBs3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbici Ilepunomnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBaTh TNOHUMAHUE MEPUOJUYECKONM 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX ToJiokeHusi B Ilepuoauueckoil cucrteme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HHsI, 3aKOHa ABOraapo;

e ONUCHIBATH W XapakTepu3oBaTh TabnuuHyro Qopmy Ileproguueckoit
CUCTEMbl XHMHYECKUX DJEMEHTOB: pa3nyaTh TOHITUS «IJaBHas
noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAUEHUS, KOTOpbIE HMEIOTCA B
tabmune «llepuogudeckas cucremMa XuMmuueckux dsnemenToB J[. U.
MeHneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsl s/Apa, 00IIIee YHCIIO MIEKTPOHOB U
pacnpeielieHIe X 10 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE AJIIEMEHTbI, HEOPraHUYECKHUE BEIleCTBa,
XUMHUYECKUE peakiuu (10 YHUCITy W COCTaBy YYacCTBYIONIMX B PEaKIUU
BEILIECTB, 110 TEIJIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPIKIAs OMHCAHKWE MPUMEPAMH MOJIEKYISIPHBIX
YpaBHEHHM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBpaIllCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIIO XUMHYECKOTO »dJieMeHTa Mo (opMysie COEIUHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOU PEaKIuy;

MIPUMEHATH OCHOBHBIE OTIEpPAITUU MBICIIUTEIHLHON EATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IlEeHHEe, CHUCTEeMATH3allul0, KiacCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI U3YYCHHsS] CBOMWCTB
BEIIECTB W XWUMUYECKUX PpEAKIMi, EeCTECTBEHHO-HAYYHBIE METObI
MO3HAHUSI — HaOM0/IEHuEe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CJIeTOBATh MPaBHUJIAM TIOJb30BAHUS XUMHUYECKOU MTOCYI0N U 1a00paTOpHBIM
o0OpyZOBaHHEM, a TaK)Xe TMpaBujiaM oOOpalieHusi C BeIIeCTBaMHU B
COOTBETCTBUM C HHCTPYKIUSIMH TIO  BBIMIOJHEHUIO  J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYCHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIICCTB
(Boopoaa M KHCJIOPOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON
MacCOBOM J10Jiel PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TMPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIbI0 MHIUKATOPOB (JaKMycC, (eHoI(TaaenH, METHIOPAHK
U IpyTHUe).

K xoHiy oOy4yenus B 9 kjiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

pPacCKpbIBAThb CMBICJ OCHOBHBIX XUMHWYECKHX TMOHSITHH: XWMHYECKUU
DJIEMEHT, AaTOM, MOJIEKYJA, HMOH, KAaTHOH, aHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaklys, XUMUYecKasl CBs3b, TEIJIOBOM 3(PdexT
peakuud, MOJib,  MOJSIpHBIA  O0BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAs IHCCOLMALMS, PEAKIUH HOHHOTO
oOMeHa, Karajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W



HEOOpaTUMBIE PEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEaKIIUH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJUIOTPOIIHUS,
aM(pOTEpPHOCTH, XUMUYECKast CBA3b (KOoBaJeHTHA, MOHHas,
MeTaInYeCcKas), KpUCTAIUIMYECKas peeéTKa, KOppO3HUsl METAJLIIOB, CILJIABBI,
CKOPOCTb XMMHUYECKOW PEAKLINH, MPEAEIbHO IOMYyCTUMas KOHLEHTpaLUs
ITJIK BelecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHA U
MIPUMEHATH 3TH MMOHATHS IIPU ONMCAHUH BEIIECTB U UX MPEBPAILCHUIL;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JJisi COCTaBJIeHUA (HOopMyT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIINIM;

ONPENENATh BaJIEHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOrO COCTaBa, NPHHAIJIEKHOCTh BEHIECTB K
ONpeAEIEHHOMY KJIacCy COEIUWHEHUN 1o (opmynaM, BUJ XUMHYECKOH
CBs3M (KOBaJIcHTHasi, HWOHHAs, METAUIMYECKas)) B HEOPraHMYECKHUX
COCIMHEHUSAX, 3aps] MOHA 10 XUMHUYECKOU (opMmysie, XapakTep cCpenbl B
BOJHBIX PacTBOpPAaX HEOPraHUYECKUX COCAUHEHUN, THUI KPUCTAIIMYECKOM
PELIETKY KOHKPETHOTI'O BEILIECTBA;

packpsiBaTh cmbica Ilepuoamueckoro 3akona [[. WM. MenpgeneeBa wu
JEMOHCTPUPOBAaTh €ro MOHMMAaHWE: OMNHUChIBAaTh M XapaKTepU30BaTh
TabmuuHyto (opmy Ileprognueckoil cUCTeMbl XMMHUYECKHX 3JEMEHTOB:
pa3nuyarth MOHATUS «rjaBHas noarpynmna (A-rpynna)y U «1noOodHas
noarpynna (b-rpynma)», manble u OOJbIIME€ TEPUOIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIMLIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, o0llee YWCIO DJIEKTPOHOB M paclpesielieHHe UuX 110
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHUU
CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MpeAesiax MallbIX NEPHUOIOB U
[JIABHBIX MOATPYII C YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(PULIMPOBATh XMMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEILECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy YYacCTBYIOUIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (PEeKTy, O U3MEHEHUIO CTENEHEH OKUCIEHUS
XHMHYECKHX JIECMEHTOB);

XapakTepu30BaTh (OMHMCHIBaTh) OOIIME U CleUU(PUYECKHE XUMUYECKHUE
CBOMCTBAa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHIl COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKLUN;

COCTaBJISITb YPAaBHEHHUS  AJIEKTPOJIMTUYECKON  JIUCCOLMALIMUA  KUCTIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHHS PEAKIUA MOHHOTO



oOMEHa, ypaBHEHHSI pEaKkIMd, MOATBEPKIAIONINX CYIECTBOBAHUE
TEHETHYECKOW CBS3U MEXTY BEIIECTBAMH PA3JIMIHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3TUX PEaKIlHii;
MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHHMS XWMHWYECKUX TPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISTH OTHOCUTEIIbLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MAacCCOBYIO JIOJIFO XHUMHYECKOTO »dJIeMEHTa 1Mo (opMyse COCIUHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMUYECKON PEaKIINH;

coOJIr01aTh IIpaBuJjia MOJIb30BaHUSI XUMHUYECKON TIOCY0M U JTaOOpaTOPHBIM
o0Opy/lOBaHMEM, a TaKXe TMpaBuia oOpalleHus C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIMSIMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO MOTYYEHUIO0 U COOMPaHUIO Ta3000pa3HBIX BEIIECCTB
(aMMUakKa u yrieKHUcIIoro rasa);

IIPOBOJIUTH PEAKIIUH, ITOATBEPKAAIONINE KAYSCTBEHHBIN COCTAB Pa3IMIHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOPHA-, OpOMHUI-, HOJHI-,
kapOoHat-, (ocdar-, cumukar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUS W HWOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIE OIIEPAITUH MBICIIUTEIHPHON IEATETPHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTHU3AINIO, BBISIBJICHHUE MPUINHHO-
CJICICTBEHHBIX CBSI3¢H — JUISI U3YyUYCHHSI CBOMCTB BEIIECTB M XUMHUUYCCKHUX
peakiuii, EeCTECTBEHHO-HAyYHbIC METOJbl TIO3HAHWS — HaOIIOJCHHUE,
U3MEpPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PeaibHbIN 1 MBICIICHHBIN).



TEMATHUYECKOE IIVIAHUPOBAHMUE

8 KUIIACC
KoaunuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JyiekTpoHHbIE (U(poBbLIE)
KoHnTpoabHbIe IIpakTHyeckue
n/n TeM POrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Pa3nen 1. [lepBoHayajibHble XMMHYECKHE MOHATHSA
Xumusi — BaxkHasi 00J1aCTh
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON J1eATeTbHOCTH
YyeJoBeKa
BemecTBa u xumuueckue
1.2 o 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakuuu
Hroro no paszneny 20
Paznen 2. BaxHelimme npeacTaBuTe 1M HEOPraHNYECKUX BELECTB
Bosznyx. Kucnopoa. [Tonsitue
2.1 o pol 6 1 https://m.eds00.r/DSBORTY30
00 okcumax
Bonopoa. ITonsarue o
2.2 8 1 https://m.eds00.ru/5SD61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBopsl. [lonsitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUSIX
OCHOBHBIE KJ1acChl
2.4 HEOPTaHUYECKUX 11 1 1 https://m.eds00.ru/OTSASMOWT
COeTUHEHNHU

Uroro no pazgeny 30




Pa3nen 3. [lepuoauyeckuii 3axon u llepuonnueckas cucrema xumudeckux 3jiemMeHToB /. . MenpaeneeBa. CTpoeHue aToMoOB.

Xumuueckas CBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHTEIbHbIE pe€aKknuun

Ilepuoanueckuit 3aK0H U
[Iepunonnueckas cucrema

3.1 XUMHUYECKUX AJIEMEHTOB []. 7 https://m.edsoo.ru/TCBJBVWEZ
N. MenneneeBa. CTpoeHue
aroma
XHUMUYECKas CBSI3b.
OKHUCIUTEIBHO-
3.2 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIIHbHBIC
peaKIuu
Wroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOE Bpems 3 https://m.edsoo.rt/KQBD02J69
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME




9 KJIACC

KoanuyecTrBo 4acos

Ne HaumeHoBaHue pa31esioB U TeM JyiekTpoHHbIE (U(poBbLIE)
Konrpoabusie | IIpakTnueckue
n/n NporpaMmbl Bcero o0pa3oBaTte/ibHbIEC PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBo M XMMHYeCKHE peaKIUH
[ToBTOpenue u yriayOiaeHue 3HaHui
1.1 P ad 5 1 https://m.edsoo.rw/EQETUT35Z
OCHOBHBIX pa3/ieJIoB Kypca 8 Kinacca
OCHOBHbIE 3aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4L WG7U
XUMHUYECKUX PEaAKIINA
DIEKTPOIMTUYECKAsT JUCCOLIMALIMSL.
1.3 P A HHat 8 1 1 https://m.edso0.rut/KODURS0VV
XHUMUYECKHE PEAKIUU B paCTBOPAX
Wroro no pasaeny 17
Pa3nes 2. HemeTasuibl M MX cOeIUHEHUS
OO1as XxapakTepuCTUKa XUMUYECKUX
2.1 B P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMmeHToB VIIA-rpynmnsl. ['anorenst
OO6m1ast xapaKTepUCTUKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHMUSI
OO6m1ast xapaKTepUCTUKA XUMUYECKUX
2.3 anemMeHToB VA-rpynisl. A3ot, hochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCTMHEHUS
OO6m1ast xapaKTepUCTUKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriepona u 8 1 2 https://m.eds00.ru/JPI200VIX
KPEMHHI U UX COCTUHEHUS
Hroro no pazgeny 25




Pasznaea 3. Mera/iIbl M HX COeIUHEHUSHA

3.1 OO0111e CBOMCTBA METAILJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 Baxueiinmue MeTaIUIbl U UX COEOUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pa3nen 4. XumMusi 1 okpy:Kamias cpeaa
BemectBa 1 Marepualibsl B 5KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YyeJI0BEKA
Htoro no paznemny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




HOYPOYHOE IIVTAHUPOBAHUE
8 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTrBo 4acos

KoHTpoibHbIE

Bcero
padoTshI

IIpakTnuyeckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

BBoaHbIN HHCTPYKTaX 1O
texHnuke o6e3onacuoctu. MOT
Ne33. IIpeamet xumuu. Posib
XHMMHUH B KU3HHU 4YeaoBeka. Tema
M BEIIECTBA.

https://m.edsoo.ru/L62DS2CZR

Ilonstue o METOAaX IIO3HAaHHUS B

XUMHUH.

https://m.edsoo.ru/9ZJAEW050

[IpakTrueckas padora Ne 1
«[IpaBuna paboTHI B
1abopaTopuu 1 MPUEMBI
oOparieHus ¢ 1a00paTOpHBIM
o6opynoanuem». MOT No35.

https://m.edsoo.ru/LSEW4353D

YucThle BElecTBa U CMECH.
Croco0bI pa3nieneHus: cMecei.

https://m.edsoo.ru/6TME21FW8

[IpaxTrueckas pabora Ne 2
«Pa3znenenue cmeceit (Ha
IIpUMEpPE OYMCTKU TOBAPEHHON
conmu)». MOT Ne35.

https://m.edsoo.ru/K3LSSMCRY

ATOMEI 1 MOJICKYJIBI.

https://m.edsoo.ru/BLS04WTBS8

XHWMHUYECKHUE 3TIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMHUECKUX
3JIEMEHTOB.

https://m.edsoo.ru/AH3D4DNAX




HpOCTBIe " CJIOKHBIC BEIICCTBA.

https://m.edsoo.ru/DXJBSTI95

ATOMHO-MOJIEKYJISIPHOE YUEHUE.

https://m.edsoo.ru/1IMOBJ3QZ5

10

3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
dbopmyna. BaieHTHOCTH aTOMOB
XUMHYECKUX IIEMEHTOB.

https://m.edsoo.ru/IMC496FX6

11

OTHOcHUTEIbHAs aTOMHAas Macca.

OTtHOCUTENBbHAS MOJIEKYJIsIpHAs
Macca.

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 10JI1 XUMHUYECKOTO
JJIEMEHTA B COEIUHEHUN.

https://m.edsoo.ru/GHV58QMVE

13

KonunuectBo BemectBa. Moiib.
MousipHas macca.

https://m.edsoo.ru/368UNL5Y?2

14

dusnyeckre n XUMHUYECKHAE

SIBIICHUS. XUMHYECKast peaknus.

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycnosus
MIPOTEKAHUS XMMUYECKUX
peaKuurm.

https://m.edsoo.ru/N6DVNIKQ5

16

3aKOH COXpaHEHHs MacChl
BelIeCcTB. XUMHUUYECKHE
YpaBHEHHS.

https://m.edsoo.ru/M8DS4IHVM

17

Brranciaenns KoaudecTBa,
MacChl BEIISCTBA 110
YPaBHEHUSIM XUMHUUYECKUX
peaKuum.

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanms XxumMudaecknx
peaxiuii (coeTuHeHHUs,

https://m.edsoo.ru/L4807LAGB




PasIoKEHUs, 3aMEICHHS,
oOMeHa).

19

M. B. JIoMOHOCOB — y4€HBIN-
sHuuknoneauct. O0o0IeHne U
CHCTEMAaTH3alUsl 3HAHUH.

https://m.edsoo.ru/P1IWARH3AB

20

Konrponbhas padota Nel mo
Teme «BeriecTBa u XMMUUYECKUE
pEaKIU».

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmech razos. CoctaB
Bo3ayxa. Kucimopon — aneMeHTt
U 1IpocToe BelecTBo. O30H.

https://m.edsoo.ru/XONONRN 1P

22

dusnyeckne 1 XUMUYECKHE
CBOICTBa KUCIOpOAa (peakuuu
okuciieHus, ropenue). [lonarue
00 OKCcHIax.

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0b! OTy4YeHUsI
KHCJIOpOJIa B JIa0OpaTOpUU U
IMPOMBIINIJICHHOCTH.
[Ipumenenue kucaopoaa.

https://m.edsoo.ru/VJWB6A2RD

24

TemnnoBoii a3 ekt XuMuIeckoit
peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM YPABHEHHH,
9K30- U SHJOTEPMHUYECKUX
peaKmusx.

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, yrois u
MeTaH). 3arps3HeHue BO3/1yXa,
CIOCOOBI €ro MPe0TBPAIIECHUS.

https://m.edsoo.ru/USNYSUUW?2




26

[Ipaktrueckas padora Ne 3 o
teme «llomyuenue u cobupanue
KHCJIOpO/ia, U3yUYeHHE ero
cBoiictB». MOT No35.

https://m.edsoo.ru/5516UHX3R

27

Bomopon — sneMeHT U ipocToe
BeuiecTBO. Haxoxaenue B
MIPUPOJIE.

https://m.edsoo.ru/WD392ACWB

28

du3nuecKue U XUMHUIECKIE
CBOICTBa BOJIOPO/A.
[Ipumenenue Bogopoa.

https://m.edso0.ru/0SZ28459R

29

ITonsaTHE O KHMCIOTAaX U COJSIX.

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl osTyueHus BOJopoaa
B JIA0OPATOPHH.

https://m.edsoo.ru/CO9TO9UCIP

31

[Tpaktuueckas padora Ne 4 o
teMe «[lonyuenue u cobupanue
BOJIOPOJIA, U3YYEHHE €TI0
cBoiicTB». MOT Ne35.

https://m.edsoo.ru/SS3IWAX33K

32

MossipHblii 00bEM Ta30B. 3aKOH
ABorajipo.

https://m.edsoo.ru/M3KSO10DQ

33

Brruncnenus o0béma,
KOJIMYECTBA BEIIECTBA Ia3a 1o
€r0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA WIH 00BEMY.

https://m.edsoo.ru/MXGOY304M

34

Brruuciaenust 00EMOB Ta30B 110
YPAaBHEHHUIO PEAKIIMM HA OCHOBE
3aKO0HA 00BEMHBIX OTHOIICHHUH
razos.

https://m.edsoo0.ru/9TQSAXABY




35

dusnueckre U XUMUYECKHAE
CBOMCTBA BOJIBI.

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBanuii. [Tousarue 00
WHJIUKATOpaXx.

https://m.edsoo.ru/IXB2W6IVL

37

Bona xak pactBopUTeIs.
HaCBIIJ_ICHHBIe 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBas 101
BEIIIECTBA B PACTBOPE.

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTrueckas padora Ne 5 o
teme «lIpurorosnenue
pacTBOPOB € ONPEAEIEHHON
MAacCCOBOM J10J1el paCTBOPEHHOTO
BeniectBa». MOT Ne35.

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponbnas padora Ne2 o
teme «Kucnopoa. Bonopon.
Bogna».

https://m.edsoo.ru/JM7935DRY

40

OKCHIBI: COCTaB,
KJIacCU(UKAIIIs, HOMEHKIIATypa.

https://m.edsoo.ru/STESJINAY

41

[TonydyeHne u XuMUYECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX 1 aM()OTEPHBIX
OKCHUJIOB.

https://m.edsoo.ru/8JAZ9YWS2

42

OcHOBaHMS: COCTaB,
Kiaccuukarusi, HOMEHKIIaTypa.

https://m.edsoo.ru/SU397HUSC

43

[Tonyuenune u Xummuyeckue
CBOMCTBA OCHOBaHMUM.

https://m.edsoo.ru/GD9A28ROE

44

Kwucimorsr: cocras,
KJIacCH(UKAIIIsI, HOMEHKIIATypa.

https://m.edsoo.ru/Q6U4WEBK7




45

[Tonydyenune u XuMu4yecKre
CBOMCTBA KHUCJIOT.

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MIOJTy4YCHUS, XUMUYCCKHE
CBONCTBA.

https://m.edsoo.ru/JISNUIMOTJ

47

[Tpaktuueckas padota Ne 6.
Pemrenue sxcnepuMeHTaIBHBIX
3a1a4 1o TeMe «OCHOBHEIE
KJIACChl HEOPTaHUYECKUX
coequHeHu». MOT Ne35s.

https://m.edsoo.ru/58D13JF7V

48

['enernueckas cBsi3b MEXIY
KJlacCaMyd HEOpPraHUYEeCKHUX
COETMHEHUIA.

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U CUCTEMATU3ALUI
3HAHUI.

https://m.edsoo.ru/S7TBUOEEYN

50

KonrtponbHas pabota Ne3 o
Teme "OCHOBHBIE KIIACChI
HEOPraHWYEeCKUX COEeTMHEHUN" .

https://m.edsoo.ru/AFA7IDULD

51

IIepBbIie MONBITKH
KJIACCU(PHUKAIIIN XUMHUECKUX
anemeHToB. [IoHATHE O Tpynmax
CXOJIHBIX AJIEMEHTOB.

https://m.edsoo.ru/COV3CC214

52

[Tepuoauueckuii 3aK0H 1
[lepunonuueckas cucrema
XUMHYECKUX dj1eMeHToB /1. H.
MeHaeneeBa.

https://m.edsoo.ru/X9FINR3US

53

[lepuoibl, rpyNIIbL, HOATPYIIIHI.

https://m.edsoo.ru/NOMWWIJRXN




54

Crpoenue atomoB. CocTaB
aTOMHBIX szaep. M3oTomnsl.

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 27IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
[Tepuoanueckoii cuctemsl Jl. U.
Menneneena.

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuka XUMHYECKOTO
9JIEMEHTA 110 €T0 I0JI0KECHHUIO B
[Tepuoauueckoii cucreme /1. U.
Menneneesa.

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [leprnoauueckoro
3aKOHa JIJISl Pa3BUTHUS HAYKU U
npaktuku. /1. . MenaeneeB —
YU€HBIH, Ie1aror U TPa)KJIaHHH.

https://m.edsoo.ru/SZD8XEQOP

58

PesepeHbIii ypok. O6001IEHNE U
cucTeMaTu3alys 3HaHui /
Bcepoccuiickas mposepodHas
pa0ora.

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTponbhas pabora Ne4 no
Teme «CTpoeHue aToma.
Xumuyeckast cBsi3b» /
Bcepoccuiickas nmposepodHast
pabora.

https://m.edsoo.ru/FTIZF99WF

60

DJIEKTPOOTPUIIATETHLHOCTh
ATOMOB XUMHNYCCKUX
AJIEMEHTOB.

https://m.edsoo.ru/HZA110EDS

61

HMonHas XxuMH4ecKas CB3b.

https://m.edsoo.ru/3SY1RJKVI




KoBanenTHas moJsipHasa

https://m.edsoo.ru/EOL3MT2AE

62 XUMHYECKas! CBS3b. 1

63 KopanenTHas HenonspHas 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHYECKas! CBS3b.

64 CreneHp OKUCIEHUS. 1 https://m.edsoo.ru/RA6CVXM66

65 OxpCIHTENEHO- 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTEIIbHBIC PEAKITHH.

66 OKUCINTENIN U BOCCTAHOBUTEIIH. 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbiii ypok. O0001IEHIE U

67 CHCTEMATU3ALMs 3HAHHI 110 1 https://m.edsoo.ru/4RH7M35NF
teMe «CTpoeHue aToma.
XUMHUYECKas CBA3bY.

68 Pesepsuelii ypok. O606uienue n 1 https://m.edsoo.ru/7DNRBZ948
CHUCTEMATH3AIINI 3HAHUN

OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTrBo 4acos

KoHTpoibHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

BBOAHBIN HHCTPYKTAX 110
texHuke 6e3omacaoctu. UOT
No 33. Tleproinueckuii 3aK0H.
[lepuoauyeckas cucrema
XUMHYECKHUX 3j1eMeHToB /I, H.
Menpeneena.

https://m.edsoo.ru/ECRKA9OAY

3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHYCCKUX
3JIEMEHTOB MEPBBIX TPEX
MEPHOJIOB.

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHWYECKHUX BEIIECTB.

https://m.edsoo.ru/ WTO1WRA20

Buapr xumMnueckon CBSI3U U
TUIBI KPUCTATUINYECKUX
PEETOK.

https://m.edsoo.ru/UI4Y5SCFRV

Konrponbnas paborta Nel mo
teMe «lloBTOpeHue n
yrayOaeHue 3HaHU OCHOBHBIX
paszesoB Kypca 8 Kiaccay.

https://m.edsoo.ru/J4X8ZN212

Knaccugukanus XuMudeckux
peaxIuil o pa3In4HbIM
IIPU3HAKAM.

https://m.edsoo.ru/X8XAE7E2]




[TonsiTHEe 0 CKOPOCTH
XMMHYECKON PEaKLIHUH.
[ToHsiTHE O TOMOTEHHBIX U
reTEPOTreHHBIX PEAKLIUSIX.

https://m.edsoo.ru/6 VLXCYY7N

[TonsiTHE 0 XUMHYECKOM
paBHOBecuu. PaKTOPHI,
BIIMSIOIINE HA CKOPOCTH
XUMHUYECKON pPEaKIMU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHH.

https://m.edso0o0.ru/648V11026

10

Teopus NMEKTPOIUTUIECKON
nucconuanyy. CUiIbHBIC U
CI1a0bIe AIIEKTPOIUTHIL.

https://m.edsoo.ru/2KCYCLZ16

11

HonHbIe ypaBHEHUS PEAKLIUMA.

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYeCKHe CBOMCTBA KUCIOT
W OCHOBAHWH B CBETE
npeJcTaBIeHUu 00
3JIIEKTPOIUTHIECKON
JHUCCOLIMALINH.

https://m.edsoo.ru/SHH81 YVXI

13

XuMHYeCcKre CBOHCTBa COJIEH B
CBETE MpeicTaBIeHu 00
ANEKTPOIUTHIECKON
JIMCCOLIMAIINH.

https://m.edsoo.ru/ETD5QTS4G

14

[ToHsiTHE O TUIPOISIU3E COJIEH.

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHE U cCUCTEMATU3ALINS
3HAHUU.

https://m.edsoo.ru/FEEIZRMBG




16

[TpakTrueckas padora Ne 1.
«Pemenue

AKCIEPUMEHTAJIBHBIX 3aJau».
HNOT Ne35.

https://m.edsoo.ru/7VXTFHIT4

17

KonTpomnbsHas padota Ne2 o
TeMe «DIEKTPOIUTUYECKAs
JMccouranus. XMuMHYECKUE
peaKkuuu B pacTBOpPax».

https://m.edsoo.ru/9RKLZDNUX

18

OO61as xapakTepucTuKa
rajoreHoB. XUMHYECKHE
CBOMCTBA Ha IIpUMEpE XJIopa.

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMUYECKHUE
CBOICTBA, OJTyYCHHE,
MIpUMEHEHHE.

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktuueckas padora Ne 2 o
teme «[lomydyeHue constHon
KHUCJIOTBI, U3yYEHUE €€
cBoiictB». MOT Ne35.

https://m.edsoo.ru/PVEXITYWEG

21

Borunicnenust no ypaBHEHUSIM
XUMHUYECKUX PEAKLMM, €CIIU
OJIMH U3 PEareHTOB JaH B
U30BITKE.

https://m.edsoo.ru/4BISHO70F

22

OO1ast xapaKTepucTHKa
aneMeHToB VIA-rpynmns.

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHbie MOIUGBUKAIIH
cepbl. Haxoxnenue cepel U €€
COEMHEHU B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI.

https://m.edsoo.ru/CX10EU8SPO




24

CepoBosopo, CTpoeHue,
du3nUecKue 1 XUMHYECKHUE
CBOMCTBA.

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas
KUCIIOTa, PU3HUYECKHE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE.

https://m.edsoo.ru/ULRFLCHHI1

26

XUMUYECKHUE PEAKIUH,
JIe)Kalue B OCHOBE
IIPOMBILIUIEHHOTO cIIoco0a
MOJTYYEHHUS CEPHOU KUCIIOTBHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarollen cpebl
COEIMHEHUSIMU CEPBI.

https://m.edsoo.ru/H7FT3NON4

27

Briancnenue MmaccoBo 10N
BBIXO0/JIa TTPOJIYKTA PEAKITHH.

https://m.edsoo.ru/HSJE186WN

28

OO11ast xapakTepucTHKa
371eMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHHe B IPUPOJIE,
¢duznyeckne U XMMUYECKUE
CBOMCTBA.

https://m.edsoo.ru/WAHRMB976

29

AMMUak, ero pusndeckue u
XHMHYECKHE CBOMCTBA,
MIOJIyYEHUE U IPUMEHEHHE.

https://m.edsoo.ru/HZAYESF13

30

[Ipaktuyeckas padota Ne 3 o
teme «llonyueHne ammuaka,
u3zydyenue ero coctsy. UOT
Ne3s.

https://m.edsoo.ru/JORP641E]




31

A30THas KHCIIOTA, e
(du3nUecKue 1 XUMHYECKHUE
CBOMCTBA.

https://m.edsoo.ru/U2DYEDMYE

32

Hcrnonb3oBaHue HUTPATOB U
COJIE aMMOHHS B KQU€CTBE
MUHEPAIBHBIX Y100pEHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlEen Cpe/ibl
COEIMHEHUSIMU a30Ta.

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxeup pocdopa (V)
u GocdopHas KUCIoTa,
(u3HYeCKre U XUMUICSCKUEC
CBOWCTBA, MOJIyYECHUE.

https://m.edsoo0.ru/GDQJSO3WP

34

Hcnonp3oBanue dpocdaToB B
Ka4eCTBE MUHEPATBHBIX
ynoOpeHuii. 3arps3HeHNe
NpUPOJHON cpelibl hochaTamu.

https://m.edsoo.ru/UAZ3HU65V

35

VYriepon, pacipocTpaHEHHE B
npupoze, pusnueckue u
XUMHUYECKHE CBOKCTBA.

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriepona, ux
bu3nUecKue 1 XuMHYECKHUEe
CBOHCTBA. DKOJIOTUYECKHE
po0JIeMbl, CBS3aHHBIE C
okcuzoM yraepoza (IV).

https://m.edsoo0.ru/OXQAPGNCF

37

VYroanHag KUCIIOTa U €€ COMIH.

https://m.edsoo.ru/OHQHDG6IPA

38

[TpaxTrueckas padora Ne 4 o
teMme "[losyuenue yriekuciaoro

https://m.edsoo.ru/G2HZXQGCS8




raza. KauectBeHHast peakiust
Ha kapOonat-uoH". MOT Ne35.

39

HCpBOHa‘IaJ'IBHBIC MOHATHS 00
OpTraHMYE€CKHX BCIICCTBaxX Kak
0 COCIMHCHUAX YyIJI€poaa.

https://m.edso0o0.ru/30TIZ109Z7

40

Kpemnnii u ero coenHeHus.

https://m.edsoo.ru/75JXNHOI8

41

[IpakTnueckas pabora Ne 5.
Pemienue sxcriepuMeHTaIbHBIX
3a7a4 1o teMe «Bakueiime
HEMETAJIJIBI U UX COCIMHCHHU.
HMOT Ne35.

https://m.edsoo.ru/O7ES8D0OD7Z

42

KonTtponbsnas pabora Ne3 o
TeMme «BaxHenie HeMeTalIbl
U UX COCTUHEHUS.

https://m.edsoo.ru/S85J9UGH?3

43

OO61as xapakTepucTuKa
XAMUYECKUX 3JIEMEHTOB —
MeTaJIoB. MeTanmnaeckas
CBSI3b U METaJIINYeCKas
KpUCTaJNInYecKas penerka.
dusnyeckue cBoMCTBA
METaJIIOB.

https://m.edsoo.ru/ XK1GYPCO1

44

XuMHYecKre CBOMCTBa
METAJIJIOB.
DIIEKTPOXUMHUUECKHUM s
HanpsHKEHU METaJlIoB.

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crocoObl MoTydeHus
MeTaioB. CriaBbl.
Beraucnenus mo ypaBHEHUAM
XUMHYECKUX PEaKIH, eClid

https://m.eds00.ru/G54GDQI2D




OJIUH U3 PEAreHTOB COJEPHKUT
IIPUMECH.

[TonsiTre o Koppo3uu

46 https://m.edsoo.ru/4FIGDOWOW
METaJJIOB.

47 IIlemounnie METAILIEL. https://m.edsoo.ru/X1B4BPUW2
OKcHUIBI U TUAPOKCUILI HATPUS

48 g AAPOKCHIART HATP hitps://m.eds00.ru/Q4DX0G3U9
U KaJIus.
[[lenoyHO3eMENBHBIE METATIIBI

49 . . https://m.edsoo.ru/REOCDY0K6
— KaJIbLIUI U Mardau.
Baxxueiinme coe e

50 PRHCHIIH FIHCHI https://m.edsoo.ru/CJRO6CMZA
KaJIbIVSL.
O00011IeHIE U CUCTEMATHA3ALMS

51 R https://m.edsoo.ru/O5SPXGG1BE
3HAHUH.
JKEcTKOCTh BOAKI U CIIOCOOBI €6

52 https://m.edsoo.ru/WEMBFTTTP
yCTpaHEeHHUS.
[IpakTnueckas padora Ne 6 o
TeMe "JKECTKOCTH BOMBI U

53 . " https://m.edsoo.ru/NFIROKBS8J
MmeTobl €€ ycrpanenus". MOT
Ne35.

54 AJTIOMUHUAIA. https://m.edsoo.ru/9ZJ8RDITV
AwmdoTrepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
U TUJPOKCHUA.

56 Keieso. https://m.edsoo.ru/F20NJR5SR
OKcHuAbl, THAPOKCUIBI U COIU

57 a AP A https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xenesa (I11).
O0001IeHE U CUCTEMATU3ALIHS

58 https://m.edsoo.ru/NAON6HGKZ

3HAHUN.




59

[Tpaktrueckas padora Ne 7.
Peienne skcriepuMeHTaIbHBIX
3a7a4 1o reme «Baxuenume
METaJUIbl U UX COCAMHECHHUSI.

NOT Ne35.

https://m.edsoo.ru/ZN7G0QSMX

60

Beruucnenus 1o ypaBHeHUsAM
XUMUYECKUX PEAKLMN, €CIIU
OJIMH U3 PEarcHTOB JaH B
U30BITKE UITH COJICPIKHUT
npumecH. Beraucienus
MaccOBOH /10JIU BbIXOJIa
IPOYKTA PEaKLIUH.

https://m.edsoo.ru/AYD2HESITY

61

O0001IEHE U CUCTEMATA3ALINS
3HAHUN.

https://m.edsoo.ru/BST9VTKOP

62

Kontponbhas padota Ne4 o
TeMe «BaxHenmme MeTaisl 1
UX COEIMHEHUS».

https://m.edsoo.ru/703C804GN

63

Bemecrtsa u marepuaisl B
MOBCEIHEBHOM KU3HN
yeJIoBeKa.

https://m.edsoo.ru/OFI132JMTO0

64

XUMHUYECKOE 3arpsi3HEHHE
OKPYKAIOLLEH CPEbl.

https://m.edsoo.ru/9ANGYEYQI

65

Ponp xumuu B pemeHnn
AKOJIOTUYECKUX TPOOIIEM.

https://m.edsoo.ru/180Q203Y28

66

PesepBHbIit ypok. O6001IeHIE
U CHCTeMaTHU3allusl 3HAaHHH.

https://m.edsoo.ru/DT1BAS5U4

67

PeseprubIii ypok. O6001IEHNE
W cUCTeEMAaTHU3aIysI 3HAHUIL.

https://m.edsoo.ru/P5S2TJZNXV




68

PesepBHbIii ypok. O6001IeHNE
Y CHCTEMAaTHU3aIHsl 3HAHHH.

https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

68




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJIbHOM ITPOT' PAMMBbI

8 KVIACC

Kon
NMPOBEPSIeMOro
pe3yJjbTara

HpOBepHeMBIe NnpeaAMETHbIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmmMmsbl OCHOBHOT'0 oﬁmero 06pa303aﬂnﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUEC ITOHATUSA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIIOHSATHH: aToM,
MOJICKYJIa, XMUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsS), BaJCHTHOCTD,
OTHOCUTEJIbHAsI aTOMHasi W MOJEKYJISIpHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XUMUYECKOTO
3J€MEHTa B COCIUHEHUH, MOJISIPHBIN O00BbEM, XUMHUECKAsT PEaKilus,
KIacCU(pUKAIMS  peakUui: peakuud COCTUHEHMsS, PEaKIHH
pa3JOXKCHHsI, PEaKIMW 3aMEIICHUs, peaknuu OOMEeHa, 9K30- H
SHIOTEPMUYECKHE pPEaKlu, TeTIOBOW 3(PQEeKT peakiuu, pacTBop,

MaccoBas JI0Ji BellecTBa (MPOIeHTHAs! KOHIIEHTPAIIHsI) B paCTBOPE

1.2

HWINTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATHH M

MNPUMCHSATD 5TU MMOHATUA ITPU OIIMCAaHUHN BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BaTh XMMHUYECKYI0O CUMBOJIMKY JUIsI COCTaBIIEHUS (POpMyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ

1.4

pacKkpbiBaTb CMBICII  3aKOHOB  COXpaHCHUA MACChbl  BCIICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YUYCHHA, 3aKOHa

ABoraapo

1.5

OMpeaAcCiATb BAaJICHTHOCTbL  4TOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJ'IaCCI/I(I)I/ILII/IPOBaTL XUMHUYCCKHUE PpPCaKIUU (HO qucialy U COCTaBy

YYacTBYIOIIMX B PEaKIUU BEUIECTB, IO TEIIOBOMY 3D (]EKTy)

1.7

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl

BCIICCTB




1.8

BBIYHCIISATH MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEeHTa o (opMyie

COCIMHCHUA,

1.9

BBIYUCIIATE MaCCOBYIO OOJIKO BEIIECCTBA B paCTBOPEC

1.10

IIPUMEHSTh €CTECTBEHHOHAYUHbIE METO/IbI I03HAHUS — HAOJIIOICHHUE,
U3MEpPEHHE,  MOJEIUPOBAHUE, SKCIEPUMEHT  (peajbHbBld U

MBICJICHHBIN )

Ilo Teme: «Baxuelmme NpeaACTAaBUTEIIN HECOPraHUYCCKUX BCUICCTB»

2.1

PacKpeiBaTb  CMBIC]I OCHOBHBIX XHMHYECCKHX TTOHSITHIA: OKCHA,

KHCJI0Ta, OCHOBaHUE, COJIb

22

OIpEAEIATh MPUHAMJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIaccy

coeuHeHui o popmynam

23

KHaCCHq)I/IHPIpOBaTL HCOPraHNM4CCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMUCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX  XHMHYECKHX

peakuui

2.5

IIPOrHO3UPOBATH CBOICTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBd, BO3MOKHOCTH IIPOTCKAHHUA XHMHYCCKHX

HpeBpaHICHI/Iﬁ B Pa3JIMYHbIX YCJIOBHAX

2.6

CIIeI0OBaTh IpPABHJAM IIOJIb30BAHUS XUMHUYECKOM TIOCYAOH U
nma0opaTopHbIM O0OPYAOBAaHMEM, a TaK)Ke MpaBWiIaM OOpalleHHs C
BELIECTBAMU B COOTBETCTBHUM C WHCTPYKLUHUSAMH IO BBINOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHHUIO U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJAa M KHUCIOPOJA), IPUTOTOBJIECHUIO
pacTBOpPOB € ONPEAEIEHHOW MAacCOBOM JIOJE€H PpPacTBOPEHHOIO
BELIECTBA, TUIAHUPOBAaTh U IMPOBOAUTH XUMUYECKHE IKCIEPUMEHTHI
[0 PACIO3HABAHWIO PACTBOPOB IIENOYEHM M KHUCIOT C IIOMOIIBIO

UHAUKATOPOB (JIakMyc, (heHondTanenH, METUIOPAHK U IpyTHe)

2.7

IIpOBOAUTDH paC‘-IéTBI MO0 YPaBHCHHIO XUMHUYECKOM pcaKknnun

[To Tteme: «llepuommueckuit 3akoH u llepumommueckas cucrema
xumuyeckux snemeHToB [[. M. MenneneeBa. CtpoeHue aToOMOB.

Xumuyeckas cBa3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKITUN))

3.1

PaCKpBIBaTh CMBICII OCHOBHBIX XUMHWYCCKUX THOHSTHH: AApO aroMma,

BHCKTpOHHLIﬁ cion aToMa, aToOMHasd Op6I/ITaJ'IL, paauyc aroma,




XUMHUYCCKas CBA3b, IOJIApHAss W HCHOJAPHAAd KOBAJICHTHAA CBs3b,
OJICKTPOOTPpHULATCIIBHOCTh, HWMOHHAsdA CBA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(i)I/H_[I/IpOBaTB XUMHNYCCKUEC 3JICMCHTHI

33

OIMCHIBATh U XapakTepu30BaTh TabauuHyto Gopmy [lepuoanyeckoii
CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pPa3/MyaTh IOHATHS «IJIaBHAs
noarpynna (Arpymnma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIple» U «OO0JIBIINEY NEPpHUOAbI

3.4

packpsiBaTh cMmbicn [lepuogmueckoro 3akona /.M. Menpgeneena:
JEMOHCTPUPOBATh  [MOHUMAHUE  TEPUOJAMYECKOM  3aBUCUMOCTH
CBOMCTB XMMHYECKHX DJJEMEHTOB OT MX T[OJOXKEHUI B

[Iepnonnueckon cucreme

3.5

COOTHOCUTh O00O3HAYCHHUs, KOTOpPhIE UMEIOTCS B  TabiwIe
«[lepuoguueckas  cucreMa  XuUMHYeckux  anementoB .M.
MCHILGHGGB&)) C YHCJIOBBIMHU XapaKTCpI/ICTI/IKaMI/I CTpOeHI/Iﬂ aTOMOB
XUMHUYCCKUX 3JCMEHTOB (COCTaB M 3apsa sjapa, oOIee YHCIIO

AJIEKTPOHOB U PACIIPEIEICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATh CTCIICHDb OKHUCJIICHHA OJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

OTIPENEISITh BUJT XUMUYECKON CBs3M (KOBAJICHTHAsT W WOHHAs) B

HCOPTaHNYCCKUX COCANMHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTrara

HpOBepﬂeMme NPEIAMETHDBIC PE3YJIbTATHI OCBOCHUS OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmmMmbl OCHOBHOTI'O 001mero 06p330BaHI/IH

1

IIo Teme: «BeriecTBO U XUMHUUYECKas peaKkuus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHMYECKHX IIOHATHI: PpacTBOp,
AJEKTPOJIUTHI, HEIIEKTPOJUTHI, DJIEKTPOIUTUYECKAs] TUCCOLMALIMS,
peakuu MOHHOro OOMEHa, KaTalu3aTop, XUMHYECKOe paBHOBECHE,
obpaTimMbie u HeoOpaTuMble peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE peaxkuuu, OKHCJIUTEND,
BOCCTAHOBUTEIb, OKHCJIEHHE U BOCCTAHOBJIEHHE, aAJIOTPOMNUS,

aM(I)OTCpHOCTL, XUMHUYCCKasa CBA3b (KOBEL]'ICHTHB.SI, HOHHas,




MeTaJIHI/I‘-IeCKaH), KpUCTATINIMYCCKAA peméTKa, CIlJIaBbI, CKOPOCTb

XHUMHYECKOMN pE€akunun

1.2

HUIUIIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATUH U

MPUMCHSATDH 3TU MOHATUA IIPU OIIMCAHUHN BEUICCTB U UX HpeBpaIJ_IeHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHHUS SJEKTPOJUTUUYECKON JUCCOLMALMU KHUCIIOT,
1Iesiouel U COJIeH, MOJHBIE U COKpalll€HHbIE YpaBHEHHS peaklui

HOHHOr0 0OMeHa

1.4

PACKPBIBATHL CYITHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

IIOCPEACTBOM COCTABJICHUS DJICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ

1.5

MIPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKlun

Ilo Temam: «Hemetamiapl u ux coemuHeHusI» U «MeTawibl U HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (ONMUCHIBaTh) OOmMHKE H  CrHenu(pUIECcKue
XMMUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BELIECTB, OATBEPXKIast
ONHCAaHUE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKLIPIfI

22

COCTAaBJISITh YPABHCHU A peaKuHﬁ, NMOATBECPKAAOIIHNX CYLIECCTBOBAHUC

TCHETHYCCKOM CBSI3H MCXKAY BEIICCTBAMHU PA3JIMIHLIX KJIaCCOB

2.3

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,
BO3MOJXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHBIX

YCIIOBHSX

24

CIeAOBaTh MpaBWIaM MOJb30BAHUS XUMUYECKOW TOCYIOW H
nabopaTopHbIM 000pYZOBaHUEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSIMU TIO BBINOJHEHUIO
a00PATOPHBIX XUMHUECKUX OMBITOB MO MOIYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEUIECTB (aMMHaKa U YTIIEKUCIIOro rasa)

2.5

MPOBOJUTh pEaKIMK, MOATBEP)KIAIONINEe KAaueCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pACIO3HABATH OINBITHBIM MYTEM XJIOPHI-,
Opomuza, woaun, KapOoHat, ¢ocdar, cunmkar, cynbdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHHS, HOHBI M3yYCHHBIX METAJIOB,

NPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPTAHNYICCKHUX BCIICCTB

Ilo Teme: «XuMus U OKpy’Karouas cpeaa»

3.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHMHWYCCKHUX MMOHSTHI: HI[K

BCIICCTBA,; KOPPO3UA MCTAJIJIOB




3.2

MIPUMEHSTh OCHOBHBIE OIICpPAIlMU MBICIUTEIBHOW JEATCIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATU3AIHUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBS3€H — JJIS HM3y4EeHHUs
CBOI>’ICTB BCIICCTB U XHUMHUYCCKHUX peaKI.[PIfI; eCTeCTBeHHOHay‘-IHLIC
METOMABI TO3HAHHS — HAOJIIOJCHHUE, HM3MEPEHHE, MOJCIHPOBAHHE,

SKCIEPUMEHT (peabHbIM U MBICTICHHBIN )




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaAaHUA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKHUC ITOHATUA

1.1

IIpenmer xumun. Posib XMMUM B KM3HHM Ye€IOBEKA. XHMHS B CUCTEME HayK.
Tena u BemectBa. duznueckue cBONWCTBA BELIECTB. ArperaTHOE COCTOSIHHE

BE€IICCTB

1.2

IIonsTue o METOJaXx ITO3HAHHA B XMMHH. Yucteie BC€IICCTBA U CMCCH. Cnoco0b1

pa3aeeHus cMecei

1.3

ATOMBEI U MOJICKYJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKUX

JJICMCHTOB. HpOCTHe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOG YUYCHHUC

1.4

Xummueckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocraBa  BemecTB.  OTHOCUTENbHas  aTOMHas — Macca.
OtHocuTenbHas MoJleKyJisipHass Macca. MaccoBas J0is8 XHMHYECKOIO

9JICMCHTA B COCAMHCHHUHN

1.5

KomnuectBo BemectBa. Monb. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl W 4YHcia CTPYKTYPHBIX €OWHHMII BemiectBa. Pacuérel mo dopmynam

XUMHNYECKHUX COGI[I/IHCHI/IfI

1.6

®usnueckre U XUMUYECKHE SBICHUSA. XUMHUYECKasl Peakuus U €€ MpU3HaKU.
3aKOH  COXpaHEHMsI  MacChl  BEIIECTB.  XHUMHUYECKHE  ypaBHECHMSL.
Knaccupukamuss  XUMMYECKMX  peakuuid  (COelIMHEHMs,  Pa3IoKEHus,

3aMelieHusi, 0OMeHa)

1.7

XUMUYECKHI AKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM TMOCYHOM, C
mpaBuiaMH pabOTHI B 1Ta0OpaTOpHuu U MpuéMamMu oOpaIieHus ¢ 1abopaTopHbIM
000pyJIOBaHUEM, HM3YUYCHHE W OMHCaHUE (PU3NYECKUX CBOMCTB 0Opas3IoB
HEOPraHWYEeCKHX BeIIecTB, HaOmroAeHue (¢u3MYeckux (TJIaBICHHE BOCKa,
TasiHHE JIbJIa, PACTUPAHNUE caxapa B CTYIKE, KHTIEHUE W KOHJICHCAIIUS BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MPOKAIMBAaHUE MEAHOW  MPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHUCIIOTOW) SIBJICHHM, HAOJIOJEHWE W OIHCaHUE
MPU3HAKOB TMPOTEKAHWs XMMHUYECKUX peakiuil (pa3ioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3IoKeHUE

ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOIEHCTBUE Keje3a C paCTBOPOM




comu meau(1l), m3yueHne cnocoboB pazaeneHus cMecei (C MOMOIIBI0 MarHuTa,
(GuIbTpOBaHKE, BBITAPHBAHUE, TUCTUILISAIMS, XpoMaTorpadus), MpOBEICHUE
OYUCTKM T[IOBAPEHHOM CONIM, HAONIOJICHME W ONHCAaHHE PEe3yJIbTaTOB
MPOBEICHHSI OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUSI MACChI, CO3/JaHHE

MoJieeld MOJIEKYJI (I1apOCTEP/KHEBBIX )

Baxwuelinme npeacTaBuTeNIi HEOPraHMYECKUX BEUIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT U MpOCTOE
BenlecTBo. HaxoxneHnue kucinopona B mpupoje, Gu3nueckue U XUMUYECKHe
cBoiictBa (peakuuu ropenus). Oxcuapl. [IpumeHenne kuciaopoga. CrocoOs
MOJyYeHUs] KHCIOpoJa B JIabopaTopuu M HpOMbIIUIEHHOCTH. Kpyrosopor

KUcIopozaa B pupoze. O30H — aJUIOTPOIHAs MOANU(HKAIINS KHCIOPOIa
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TemmoBolt 3PQPexT XMMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YPaBHEHHS,
9K30- U SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHHE

BO3J1yXa, YCUJICHHUEC ITAPHUKOBOTI'O BCP(I)CKTEI, pa3pyui€eHnue 030HOBOI'O CJI0A

23

Bonopon — anemeHT u nipoctoe BemiecTBo. Haxoxkzienue Bomopoaa B IpUpO/IE,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TMOITYYEHUS.

Kucaote u conu
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MousipHblii 00BEM razoB. Pacu€rsl o XMMUYECKUM YpaBHEHUAM

2.5

®dusnyeckue cBoiicTBa BOAbL. Boma kak pactBopurenb.  PacTBOpBL
HacpllieHHble 1 HEHACBILLIEHHBIE PacTBOPbI. PacTBOPUMOCTD BELIECTB B BOJIE.
MaccoBass n10as BeHmIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBaHus1. Ponb pacTBOpoB B MpUpOJEe M B XKU3HMU yenoBeka. KpyroBopor
BOJBl B TpUpoOnE. 3arps3HEHHE MPUPOIHBIX BOJA. OXpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

Knaccuduxarms neopranuueckux coeauHeHuid. Oxcuapl. Knaccuduxarms
OKCHJIOB: coyieoOpasyromue (OCHOBHBbIE, KHUCIOTHBIE, aM(OTEpHbIE) W
HecoseoOpasyromue. Homenknarypa okcumoB. PU3HMUECKHE U XUMHUYECKHE

cBoycTBa OKcuA0B. [lonyyenue okcuioB

2.7

OcHoBannga. Krnaccudukanys ocHOBaHUI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuil. @u3nueckie 1 XMMHUYECKUE CBOICTBA

ocHoBanmii. [Tonydenue ocHOBaHUI

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucinor. Ousudeckue u
XUMHUeCKHe cBoiicTBa kucnoT. Pan aktmBHOcTH MeTannoB H.H. bekerosa.

HOJIy‘IeHI/IC KHUCJIIOT




2.9

Comu. HomeHnknatypa coiseil. dusznueckue U XMMUUYECKUE CBOMCTBA COJIEH.

[Tonyuenue conen

2.10

I'eneTnueckas CBSI3b MECXKOY Ki1aCCaMH HECOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKHH SKCHEPUMEHT: KaueCTBEHHOE OINpENENEHUE  COJEpKaHUs
KUCJIOpOJia B BO3JyXe, MOIy4eHHe, COOMpaHue, paclio3HaBaHWE M U3y4YCHHE
CBOMCTB KUCIIOpOJa, HAOII0JCHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIJIOBUSI BOSHUKHOBEHHUS U IIPEKPAICHUs TOPeHUs (II0%kKapa), 03HAKOMIIEHUE C
o0Opa3llaMi OKCHJOB M OINMCAaHME HUX CBOWCTB, IOJIydeHHE, COOMpaHME,
pacro3HaBaHuE€ M HU3Y4YEHHME CBOMCTB BOAOpOJa (TOpEHHUE), B3aUMOJEHCTBUE
BOJOpOJIa  C OKCHJIOM meaun(Il) (BO3MOXHO UCII0JIb30BaHKE
BUJIEOMATEPUAIIOB), HaOIIOEeHHE 00pa3loB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHUE  OCOOCHHOCTEH  pacTBOPEHHUS BEUIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
J0Je pacTBOPEHHOTO BEILECTBA, B3aMMOJECHCTBHE BOJBl C MeTalJlaMu
(HaTpueM W KaiblieM) (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPHAIIOB),
OIpeJieJIeHHe PacTBOPOB KHCIOT M ILEJNOYel C IOMOIIBI0 HHAMKATOPOB,
UCCJIEJIOBAHNE OO0pa3ll0B HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KIJIACCOB,
HaOII0/leHNEe W3MEHEHUs] OKPAaCKM HMHIMKAaTOpOB B PacTBOpax KHCIOT U
niesnouel, u3yueHue Bzaumopencteus okcuaa meau(ll) ¢ pacrBopom cepHoit
KUCJIOTBI, KHCJIOT C MeTaylaMM, pPEakUuil HeWTpaiu3auuy, I[O0JIy4YeHHe
HEPACTBOPUMBIX OCHOBaHHUIl, BBITECHEHHE OJHOTO MeTaula ApYyTuM U3
pacTBOpa COJIM, PELIEHUE IKCIEPUMEHTANIBHBIX 3a7ad 1o TeMe «Baxneliue

KJIaCCbl HCOPraHNYCCKUX COCHHHGHHﬁ))

[Iepnonnuecknii 3akoH u [leproanueckas cucTeMa XUMUYECKUX 2JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHTCJIBHBIC PCAKIIUN

3.1

[lepBpie TOMBITKM KiIacCU(PUKALUU XUMHYECKUX 3JeMeHTOB. [loHsTHE O
IPyIIax CXOAHBIX JEMEHTOB (IENTOYHBbIE M IEJIOYHO3EMENbHbIE METAJUIbI,
raJIoreHbl, UHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM@oTepHbIE

OKCHUIbI U THAPOKCHUBI
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Ilepuonnueckuit 3akoH. Ilepuoamyeckas cucTeMa XMUMHUYECKHX DIIEMEHTOB
AWM. MenneneeBa. KoporkonepuoaHas ¢ JJIMHHONEPHOAHAs (OPMBI
Ilepuomnueckoir cucrembl XuUMUYecKUX dieMmeHToB J[M. Mennaeneesa.
Ilepuonpt u rpynmnbel. PU3HYECKH CMBICH IMOPSAKOBOTO HOMEpPA, HOMEPOB

Nnepruoaa v rpyImibl 9JICMCHTA
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Crpoenune atromoB. CocraB aToMHBIX siaep. M3oTonsl. Dnekrponsl. CTpoeHue
IEKTPOHHBIX 000JI04eK aTroMOB IHepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepuonnueckon cucremsl [I.1. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTa 1o ero noJjioxkenuto B [lepuoanueckoit cucreme /.M. Menaeneena
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3aKOHOMEpPHOCTH H3MEHEHHS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKHX CBOMCTB IO TpyNmamM MU IepHoJiaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepruoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl pa3BUTUA Haykd W npaktuku. .M. MenaeneeB — yuyéHblidi U

I'paXaaHUH

3.5

Xumuueckass  cBs3b. KoBanenTtHas — (monsipHas M HEMOJNSApHAs) — CBSI3b.

DIIEKTPOOTPHUIIATEIBHOCTh XMMUUECKHUX 371eMeHTOB. lOHHAas CBS3b

3.6

Crenens okuciieHusA. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC PCaKnuu. HpOIICCCI)I

OKHCJIEHUS 1 BoccTaHOBJICHHSI. OKUCIINTEIN M BOCCTAHOBHTEIIN

3.7

XHUMUYECKHM SKCIIEPUMEHT: H3y4YeHHE OOpas3loB BELIECTB METALUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE T'MIPOKCHIA LIMHKA C PacTBOpPAaMHU KHCIOT U
LIEeJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBHTCIIBHBIX peaKLII/Iﬁ (I‘OpeHI/IC, pC€aKuuun pa3IoKCHUA, COCI[I/IHGHI/ISI)

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUA

BemectBo 1 xumnueckas peakius. [lopropenue

1.1

Ilepuonnueckuit 3akoH. Ilepromnueckass cucreMa XHMHYECKHUX HIIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB
XUMHMUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJIMs, KaJbLUi U HX
COCIMHEHUH B COOTBETCTBHU C IIOJIOKEHHEM 2IEMEHTOB B Ileproauueckoit

CUCTCME U CTPOCHHUEM UX AaTOMOB

1.2

CrtpoeHue BelecTBa: BUABI XMUMHMUYECKOM CBSI3U. THIBI KpUCTATUITMUECKUX
pEelI€TOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOU
peméTki M BUJAa XUMHUYecKoi cBs3u. Kiaccudukanus M HOMEHKIATypa
HEOPraHWYEeCKHX BeUIeCTB (MEXIyHapoJaHAas M TpPUBHANIbHASA). XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IMUHBIM KJaccaM HEOPraHMYECKHUX

COG}IHHGHI/Iﬁ, TCHECTNYCCKAas CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Knaccudukarms XuMHUYeCKUX peakiliil Mo pa3IUdHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBY YYacTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIUIOBOMY 3 deKTy, Mo
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHYECKUX JJIEMEHTOB, 10 0OPaTUMOCTH,
0 YYacTHIO KaTanu3aTopa). OK30- U DSHIOTEPMHUYECKHE PpEaKIuH,

TepMOXUMHUYECKUE ypaBHEHU. [[OHATHE O CKOPOCTH XMMHUUYECKON peaKUn

1.4

[Tonarne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [lonsrue o
TOMOTE€HHBIX M TeTeporeHHslx peakuusax. Ilomarme o xumuueckom
paBHOBecuu. DakTOphl, BIMAIOIIME HAa CKOPOCTh XMMHMYECKOW DPEAKLUUU H

IMOJIOXKCHUEC XUMHUYCCKOI'0 paBHOBECH A

1.5

OKHUCITUTEIEHO-BOCCTAHOBUTEILHBIC pEaKkuu, BHCKTpOHHHﬁ OanaHC
OKHCIIMTEIIbHO-BOCCTAaHOBUTEIILHOM PEaKnuu. CocrapiieHue ypaBHCHI/Iﬁ
OKHCIIMTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaKuHﬁ C HCIIOJB30BAaHHECM MCTOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 37EKTPONUTUYECKON AUCCOLMALUN. DIEKTPOJIUTHL U HEIIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3m uccolyaiy BEIECTB ¢ pa3IMuHbIMU BUJAMU
XuMHUecKoi cBsi3u. CreneHp qucconuanyu. CUiabHbBIE U ClIa0ble TIEKTPOIUTHI.
Peakunu norHOTO 0OMEHa. Y CJIOBHS MPOTEKAHUS PEAKIMiA HOHHOTO OOMeHa,
MIOJIHBIE M COKpAIllEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBoICTBa KHUCIOT,
OCHOBaHMM W COJIeH B CBET€ IPEACTABICHUNA 00 BIIEKTPOIUTUYECKOMN

JUucCconualm. KauecTBeHHEBIC p€aKur1 Ha NOHBI. ITonsatue o THApPOJIN3C cojen

1.7

XUMHYECKUU SKCIICPUMEHT: O3HAKOMJICHHEC C MOJACIAMH KPUCTAIIMYCCKUX
pEeméTOK HEeOPraHMYEeCKUX BEIIECTB — METAJIOB M HeMeTaloB (rpadura u
ajmasa), CJIOXKHBIX BEIIECTB (XJIOpUIA HATPHs); UCCIEAOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XUMHYECKOH peakiuud OT BO3ACHCTBUS pPa3NIUYHBIX (PAKTOPOB;
UCCIICIOBAHNE  AJIEKTPOIPOBOAHOCTA  pPAacTBOPOB  BEIIECTB,  IpoIliecca
JTUCCOIMAIIMM  KUCJIOT, MIenodyeid W coliel (BO3MOXKHO HCIIONIb30BaHUE
BUJICOMATEPUAIOB); IPOBEJACHUE OIBITOB, WUIIOCTPUPYIOIINUX MPU3HAKU
MPOTEKaHUs peakluii HOHHOTo oOMeHa (00pa3oBaHuE OCcaiKa, BBIJCICHHUE ra3a,
o0Opa3oBaHH€ BO[Ibl); ONBITOB, WUIIOCTPUPYIOIIHUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEaKIuil (TOPEHHE, PEaKIIUU Pa3IOKEHUs, COSTUHEHUS);
paCrio3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C IOMOMIBIO KAaYCCTBCHHBIX

pCaKLII/Iﬁ Ha UOHBI; pCHICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramns! 1 UX coequHEHMS

2.1

O6H_[3.SI XapaKTCPpUCTUKA TaJIOI'CHOB. OcobennocTu CTpOCHUA AaTOMOB,

XapaKTCPHBIC CTCIICHU OKUCICHUS. CTpOCHI/IC n (I)PI3PI‘-ICCKPIC CBOICTBa




MPOCTBIX BEIIECTB — rajoreHoB. XHMMHUYECKUE CBOWCTBA HA MPUMEpE XJIOpa
(B3auMOJICIiCTBHE C MeTaUlaMd, HeMeTaJlllaMH, IieflouaMu). XJIOPOBOAOPO/I.
ConsiHasg KHUCJIOTa, XMMHYECKHE CBOWMCTBa, MOJyY€HUE,  IPUMEHEHHE.
JelictBue xJjiopa W XJOpPOBOAOpOAA Ha OpraHM3M 4eyoBeKa. Baxueiimiue

XJIOPpUAbI U UX HAXOXKACHUC B IIPUPOJIC
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OO6mast xapakrepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIe CTereHn okuciaeHus. CTpoeHue u Gpu3nyeckue CBOMCTBa
IPOCTHIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPONHBIE MOAU(DUKAIN
KUCJIOpOJia U cepbl. XUMHUYECKHE CBoWcTBa cepbl. CepoBOIOPOA, CTPOEHHE,
dusnyeckue W XUMHUYECKHe cBOHCTBA. OKCHABI CEephl KaK TMPEACTABUTEIH
KUCJIOTHBIX OKcuaoB. CepHasl KMCIOTa, (PU3NYECKUE U XMMUYECKHE CBOMCTBA
(oOmpe Kak MpencTaBuTells Kiacca KUCIOT U crenu@uueckue). XuMU4ecKue
peakluy, Jexallue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4eHUs: CEpHOM
KHCJIOTBI. HpI/IMCHeHI/Ie. Comnu CGpHOfI KHCJIOTBI, KQYCCTBCHHAA pPCAKLUA Ha
cynbdar-noH. HaxoxaeHue cepsl 1 €€ coeAMHEeHUH B Npupojae. XUMHUYECKOe
3arpsI3HEHUE OKPYXKAIOLIEH cpeibl COSTUHEHUSIMU Cepbl (KUCIOTHBIC TOXK/IH,

3arps3HEHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €ro IMpCAOTBpaAIICHUA

2.3

OOmast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHble CTENEHH OKHUCIEeHHs. A30T, paclHpoCTpaHEHUE B
npupoe, pu3nuecKre U XuMU4Ieckrue cBoiicTBa. KpyroBopot azora B npupoe.
AmMmHak, ero (¢u3MYEeCKMe M XUMHMYECKHE CBOWCTBa, IOJNyYeHHE U
npuMmeHenue. Conu aMMOHHMA, UX (U3NYECKHE M XHMHUYECKHE CBOMWCTBA,
npuMeHeHue. KauecTBeHHas peakiiys Ha HOHbl aMMOHUS. A30THasl KUCIIOTa, €€
nojydeHue, pusnyeckre 1 XMMU4YecKrue CBOMCTBa (001IHMe KaK MpeacTaBUTeNs
Kjacca KHUCIOT U creunuduueckue). lcrnonp3oBaHue HUTPATOB M COJEH
aMMOHMsI B KayeCTBE MHHEPAJIbHBIX YAOOpeHMH. XMUMHUYECKOe 3arpsizHEeHHe
OKpY’KaroIllel cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE OKIH, 3arpsi3HEHUE

BO3/yXa, TOYBHI  BOJOEMOB)
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®ocop, amnorpornHsie Moaudukanuu pocdopa, Gpusnueckre U XUMUYECKHE
cBoiictBa. Oxcua ¢ochopa(V) u ¢dochopnas kuciora, ¢uszndyeckue u
XUMHUYECKHE CBOMCTBa, mosydueHue. Mcmonp3zoBanue (ochaTroB B KadyecTBe

MHUHEpaJIbHBIX y10OpeHui

2.5

OO6mas xapaktepucTuka 37eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHs
aTOMOB, XapakTEpHbIE CTENEHW OKHUCIEHHUS. YTJIEpOA, aUIOTPOIHbIE

Mou(pUKallUK, pacIpoCTpaHEeHHe B Mpupoze, (pu3nuecKkue M XHUMHUYECKHE




cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupone. OKcuzsl yrieposa,
ux (usznyeckue M XMMHYECKHE CBOWCTBA, JEMCTBUE HA KMBBIC OPraHU3MBI,
NOJY4YEeHHUE U IPUMEHEHHE. DKOJOTHYECKHIE MTPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yrnepona(IV); runore3za rio0ajabHOro IMOTEIUIEHHUS KIMMAara; MapHUKOBBIM
addekr. YrompHas KucCIOoTa U €€ coimu, MX (U3MYecKue W XUMHYECKUE
CBOMCTBa, MOJydyeHHe M IpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
uoHbl. Vcnonp3oBanne kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIICHHOCTH H

CEILCKOM XO3SHCTBE

2.6

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAK O COCAMHCHHSIX
yraepoja (MeTaH, 3TaH, ITWIEH, alETWICH, 3TaHOJ, TJIMLUEPUH, YKCYCHas
kucioTa). X cocrtaB W Xxumudeckoe crpoeHue. [loHsTHE O OMOIOTHYECKH
BAKHBIX BEILECTBAX: >XHUpax, OejKax, yrjieBoJaXx — W HMX POJU B KU3HU
YyelloBeka. MarepuaabHOe €IMHCTBO OPraHWYeCKUX W HEOPraHMYEeCKHX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TIONyYeHHE W
npumenenue. CoenuHeHus KpeMHus B npupoze. OOuiue npeacraBieHus: 06
okcune kpemMHusi(IV) n kpemuueBoit kuciaore. CUIMKATBI, UX UCIIOJIb30BaHUE
B ObITy, MeAMLUHE, TMPOMBIIUICHHOCTH. BakHellue CTpouTenbHbIE
MaTepuaabl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, kene300eToH. I[Ipobiemsl
0€30I1aCHOr0 MCIOJIb30BaHUSl CTPOMTEIbHBIX MAaTEpUaOB B IOBCETHEBHOM

KHU3HU

2.8

XVUMUYECKHIM 3KCIEPUMEHT: H3ydeHHE OOpa3I[0B HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJISTHOW KHCJIOTBI; MPOBEACHUE Ka4ECTBEHHBIX PEAKIMM HA XJIOPHUA-
WMOHbl M HaONIOZCHUE TPHU3HAKOB HX IPOTEKaHMS; OMbBITHI, OTpPaXKAOLIHE
¢uznyeckre U XMMUYECKUE CBOMCTBA TaJION€HOB U UX COEIMHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3laMH XJIOPHJIOB
(raJoreHuIOB); O3HAKOMJIGHHE C oOOpa3laMu cepbl U €€ COEIUHEHUSIMU
(BO3MOXXHO UCIOJIb30BaHHE BHUJICOMATEPHAIIOB); HAOJIOJCHUE TIpoliecca
oOyrJIMBaHMsl caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI;
U3y4eHUE XUMHUUECKUX CBOMCTB pa30aBlIeHHOW CEpHOW KHUCIOTHI, MPOBEIEHUE
Ka4eCTBEHHOM peakiMu Ha CyabpaT-HOH M HaOMIOJeHuEe TMpH3HaKa eé
MPOTEKaHUs; 03HaKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a30Ta, hocdopa u ux
COeMHEHHH (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPHAJIOB), OOpa3lamu
a30THBIX B (OCPOPHBIX YAOOPEHUIl; MOIyIeHHE, COOMPaHKe, pacliO3HABAHNE
U U3y4YEHHME CBOWCTB aMMMaKa; IPOBEJEHHE Ka4ECTBEHHBIX pEakluil Ha MOH

aMMOHHUA U ¢docpaT-uOH U HU3YYEHHE TPU3HAKOB HUX MPOTEKaHUS,




B3aMMO/JICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BMJCOMATEPHAJIOB); H3YyYEHHME MOJENEH KpPUCTAIUIMYECKUX
pem€Tok anMasza, rpadura, ¢QymiepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLIMU pacTBOPEHHBIX BELIECTB aKTMBMPOBAHHBIM YITIEM U YCTPOMCTBOM
IIPOTUBOra3a; IOIy4eHUE, COOMpaHUE, PACHO3HABAHUE M M3y4CHUE CBOICTB
YIJIEKUCIIOrO Ta3a; IMpPOBEIEHHE KAYeCTBEHHBIX pPEakLUuil Ha KapOoHAT- U
CUJIMKAaT-UOHBl M W3Y4YCHHME IPU3HAKOB HUX IPOTEKAHUSA; O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOW IPOMBIIUICHHOCTH; PELICHHE 3KCIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHeNIIne HEMETAJUILI M UX COETUHEHUA

Mertanisl 1 Ux COCAUHCHUA

3.1

OO0m1as xapakTepUCTUKa XMMUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU
ux nonoxeHus B llepmonmmyeckoil cucreme XuMuyeckux snemeHToB J[.I.
MenpeneeBa u ctpoeHus aromMoB. CTpoeHrne MeTallioB. MeTanueckas CBs3b
U MeTajsIn4yecKas KpHUCTajulndeckas peméTka. DIEeKTPOXUMHUYECKUN psij

HaIPsHDKEHUM METAIIIOB

3.2

Ou3nuecKre 1 XMMUYECKHEe CBOMCTBAa MeTayuioB. OOmIme crocoObl MoTydeHus
MmeTtasuioB. [loHsATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBbl (CTajb, 4YyryH, JOPATIOMUHUIN, OpOH3a) U UX IPUMEHEHHE

B 6LITy H IIPOMBIIIJIICHHOCTH
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[lenouynsle MeTaybl: nonoxeHue B llepuonnueckoil cucreMe XMMHUYECKUX
anemeHToB JI.M1. MenneneeBa; cTpoeHUE UX aTOMOB; HaXOXAECHUE B IPUPOJIE.
duznyeckre U XMMUUYECKUE CBOMCTBA (Ha pruMepe HaTpus U Kajus). OKCHJIbI
U TUIPOKCHUIBl HaTpus M Kanus. [[puMEHEeHHe IIEeNOYHBIX METAUIOB U X

coeTUHEHNH
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[[lenoyHo3emMenbHBIE META/UIbl MarHuid W KaJbIMA: TOJIO)KCHHE B
Ilepuomnueckoir cucreMe xumuueckux dnemeHtoB J[.M. Mengeneesa;
CTPOCHUE MX aTOMOB; HaXxOXkJAcHUE B npupozac. Ousznueckue u XUMUUYECKUE
CBOMCTBA MarHusi W Kajblus. Baxxuelinme coequHEHUs KajabIus (OKCHI,

TUAPOKCH, coiH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHHUS

3.5

AmoMuHui: TojoxeHne B lleproauueckoil cucTeMe XUMHUYECKUX DJIEMEHTOB
J .. MenneneeBa; CTpOE€HUE aTOMa; HaxoxkJeHue B npupoae. dusndeckue u
XUMUYECKHE CBOWCTBA amioMHHUS. AMQOTepHBIE CBOWCTBa OKCHIA U

THAPOKCHUAA Al TFOMUHHAA

3.6

Kenezo: nonoxenue B [leproaunueckoii cucteme XuMuueckux >neMenton .M.

MeHI[eJ'IeeBa; CTPOCHUC AaTOMa; HAXOXKIACHUC B IPUPOJICL. du3nyecKkue u




XUMHUYECKUE CBOMCTBA jxene3a. Okcuibl, ruapokcuasl u conu xenesa(ll) u

xkene3a(Ill), ux cocras, cBOWCTBA M MOTYyYCHUE

3.7

XUMHUYECKHI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJIOB U CIUIABOB,
X (U3UYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIHbTATOB KOPPO3UU METAJLUIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEpUAJIOB), ocobeHHoCTel
B3aMMOJICUCTBUSI OKCHJA Kajbllsi W HATPUs C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHAIOB); HCCIEIOBAaHHE CBOWCTB KECTKOWM BOJIBI;
mpolecca TOpeHus Kejne3a B KHUCIOpoAe (BO3MOXKHO —MCIOJB30BAHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MMPOTEKAHNUS KAUECTBEHHBIX PEAKIMil HAa MOHBI
(MarHus, Kanblius, amoMuHus, uuHka, >kenesa(ll) m xeneza(lll), memu(Il);
HaAOJI0ICHNE U ONMCAHKE MTPOLIECCOB OKPAIIUBAHUS [IJIJAaMEHU HOHAMU HATPHS,
Kauss W Kaiublus  (BO3MOXKHO  HCIOJIB30BAaHUE  BUICOMATEPUAIIOB);
uccieoBanne am(pOTEepHBIX CBOIMCTB THAPOKCHIA AITIOMHHHUSA U TUIPOKCUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4u 1o TeMe «BakHeie MeTabl

1 UX COCANHCHU I

XuMus u OKpYyXKaromias cpcaa

4.1

Hossle MaTepuansl U TexHoJIOrMU. BemecTsa 1 MaTepuansl B IOBCEIHEBHOU
JKU3HM YeJIOBeKa. XUMUSA U 310pOBbe. be3onacHoe UCIoIb30BaHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas moMollp npu XMMHUECKUX OKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TpaMOTHOCTHM.  XHMMHUYECKOE  3arpsi3HEHHE
okpyxatomer cpeanbl [TJIK. Ponbs XxuMuu B perieHu# 3K0JI0THYECKUX TPOOIIEM.
[TpuponHble WMCTOYHHKHU YTIEBOJIOPOAOB (Yroyib, MPUPOIHBIA Tra3, HEPTH),

MPOJIYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

4.3

XVMUYECKHH IKCIIEPUMEHT: U3yueHue 00pa30B MaTepuaoB (CTEKIIO, CIIIaBbl

METaJIJIOB, OJMMEPHbIE MaTEpUabl)




IPOBEPSIEMBIE HA OI'D I1I0 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUMSI OCHOBHOM OBPA30OBATEJBHOMN
INPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3ZOBAHUS

Kon
NMpoBepPsAEMOro
TpeOOBaAHMS

IIpoBepsieMbie TpeGOBaHMS K NPeAMETHBIM pPe3y/ibTaTaM
0230BOr0 YPOBHSI OCBOECHHMSI OCHOBHOI1 00pa30BaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O II03HABAEMOCTH SBJICHHUU npupoJbl, IMOHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOMH HAaYyKH KakK obactu COBPCMCHHOI'O
CCTCCTBO3HAHUsA, KOMIIOHCHTA 06]].[6171 KYJIbTYPbl U HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH UYCJIOBEKA B YCJIIOBUAX COBPEMCHHOI'O O6IH€CTBa;

IIOHUMAaHUEC MECTa XUMHUHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX METOJAX IMO3HAHUS, B TOM HHUCIIC SKCIICPUMCHTAIIbHBIX U
TCOPECTUUYCCKUX MCETOAAX HMCCICAOBAHHWA BCHICCTB W H3YUCHUA
XUMHNYCCKHUX peaKI_II/Iﬁ; YMCEHUC HCNOJIb30BaTb MOJACINW  IJIA

0OBSICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o ctepax npohecCHOHATLHOMN JeATSILHOCTH, CBA3aHHBIX C XUMHUCH
¥ COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH HA JTOCTHKCHHSX
XUMHYECKOW HAYKH, YTO IMO3BOJUT OOYUYAIOUIMMCS PacCMaTpUBATh
XUMHIO Kak cdepy cBoeir Oyaymed mpodeccuoHanbHON
NEATEILHOCTH M CJeJIaTh  OCO3HAHHBIA BBIOOP XUMHHM  Kak
npoUIbHOTO TMpeaMeTa MpH TEepexojie Ha YpPOBEHb CPEIHEro

oO1ero oopazoBaHus

Bnanenue cucreMoi XMMHYECKMX 3HAHHM U YMCHHUE TPHUMCHATH

CUCTEMY XUMHNYCCKHUX 3HaHI/II71, KOTOpas BKIOYacT:

2.1

BaXHEHIINE XUMHUYECKHE TOHATHS: XUMHUYCCKHI JJIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOXKHOE BELLECTBO, OAHOPOIHAS U
HEOJHOPO/IHAs CMECh, OTHOCHUTEIbHBIE ATOMHAs M MOJIEKYJIspHas
Macchl, KOJMYECTBO BEILLECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBAaHWE, COJIb (CpeaHssi), XMMUYecKas
peakiys, pPEeaKkUUu COEAMHEHMs], PEAaKLUUH pa3lI0oKEHUs, PpEaKLUH
3aMeIIeHus], peakliuu oOMeHa, TeroBol 3((eKT peakunu, SK30- U
SHIOTEPMUYECKHUE PEAKLIMU, PAacTBOP, MaccoBasl IOJs XUMHUYECKOTO

OJICMCHTAa B  COCAMHCHHWHM, MaCCOBasA 104 W  IIPOUHCHTHAaA




KOHILIEHTpALUs BEILIECTBA B PaCTBOPE, AAPO aTOMa, JJIEKTPOHHBIN CIION
aToma, aTOMHas OpOWUTalb, pajyC aToMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHUS, XUMUYECKas CBA3b, AIEKTPOOTPULIATEIILHOCTD, MOJIIPHAs
U HENOoJIspHAs KOBAJICHTHAs CBSA3b, MOHHAs CBs3b, METAJUIMYECKAs
CBSI3b, KPUCTAJUINYECKAS PELIETKA (AaTOMHAs!, MOHHAs, METAJUIMYECKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEINIEKTPOJIHT,
AIIEKTPOJMTHYECKAs JUCCOLMAIMS, pEaKIMU HOHHOTO OOMeHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIMM,  OKHUCIMTENb U
BOCCTAHOBUTEIIb, OKHCJIEHUE M BOCCTAHOBJICHHUE, JJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIHH,
CKOpOCTb XUMH4YECKOM peakumu, karammsarop, IIJIK, xopposus

MCTaAJIJII0B, CIIJIaBbl

2.2

OCHOBOINOJIAralole 3aKOHbl XUMMHU: 3aKOH COXPAHEHHUS Macchl,
nepuoanyecknii  3akoH JI.MI. MenneneeBa, 3aKOH IIOCTOSIHCTBA

CcoCTaBa, 3aKOH ABOl"aI[pO

2.3

TCOpHHU XHUMHH: ATOMHO-MOJICKYJISIpHAA TCOpHs, TCOPUA

BHCKTpOJII/ITH‘{eCKOfI Jucconuyanmuu

Bnagenue ocHoBaMu XHUMHYECKOMN I'paMOTHOCTH, BKHIO‘IaIOH_leﬁi

3.1

YMEHHE [pPaBWJIbHO MCIONb30BaTh H3YYEHHbIE BEIIECTBA U
MaTepuaiabl (B TOM YUCIIE MMHEpajlbHble yIOOPEHUs, METaliibl U
CIUIaBbl,  MPOAYKTHl NepepabOoTKH MPUPOAHBIX  HCTOUYHUKOB
yTJIEBOIOPOJIOB (YIS, IPUPOJHOrO ra3a, HeTu) B OBITY, CETBCKOM
XO3sIiCTBE, Ha MPOM3BOJCTBE W TOHUMAaHHME 3HAYEHUS >KUPOB,
OenKoB,  YIrJIEBOJOB  JJIi  OpraHu3Ma  4YeJoOBeKa;  yMEHHe
MIPOrHO3UPOBATh BIIMSHHME BEIIECTB U XMMHUYECKHUX IPOILIECCOB Ha

OpraHU3M YEJIOBEKa U OKPYKAIONIYIO PUPOIHYIO CPENY

3.2

YMCHHUEC UHTCTPUPOBATL XUMHUUYCCKUC 3HAHUA CO 3HAHUAMU JPYTrUX

y4€OHBIX MPEIMETOB
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HaJIM4Yue OMbITa pabOThl C PA3IMYHBIMU HCTOYHUKAMHU HH(OpMauu
M0 XMMHHU (HayyHas W HAYYHO-TIONMYJSpHAas JUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HTHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHUBHO OLICHUBATh I/IH(I)OpMaHI/IIO O BEHIIECTBAX, HUX
IpEeBpaAlICHUAX n MPAKTHYCCKOM MNPUMCHCHHUN )51 YMCHUC

HCII0JIb30BaTh €& JJI1 pCIICHUA y‘Ie6HO-HO3HaBaTeHBHBIX 3aga4




BHaI[GHI/Ie OCHOBaMH MOHSTHMHOI'O afnrapara U CHUMBOJMYCCKOI'O

S3bIKa XUMHUHN JJI1 COCTaBJICHUA (bOpMYJ'I HEOPraHu4CCKUX BCIICCTB,

4 YPaBHEHUM  XUMHUYECKUX  pEaKkUUi; OCHOBAMM  XUMHUYECKOHN
HomeHkJatypsl (IUPAC u TpuBHaibHO)
YMeHne o0bSICHATH CBSI3b MOJIOXKEHHs NeMeHTa B [lepuoauueckoit
CUCTEME C YHUCJIOBHIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

5 XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee YuCiIo
3JIEKTPOHOB), PpACHpPENICICHUEM OHIIEKTPOHOB [0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJOB, KaTUs U KaJIbIUs
[IpencraBienne 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IJIEMEHTOB (paguyc aToma, JIEKTPOOTPULIATEIHHOCTD),

6 MPOCTBIX M CIIOKHBIX BEHIECTB OT TIOJIOKEHHUS SJIEMEHTOB B
[lepuonuueckoit cucremMe (B MajblX T[EPUOAAX U TJIABHBIX
MOJATPYIIAX) U AIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenne kiaccupuIrpoBaTh:

7.1 XUMHYECKUE AIIEMEHTHI

7.2 HEOpPraHWYECKHUE BEILECTBA

7.3 XUMHUYECKUE PEeaKLIun

8 YMeHue onpenensrs:

g1 BAJIGHTHOCTh M CTEMEHb OKUCJICHUS] XUMHUYECKUX DJIEMEHTOB, 3apsi/I

' HOHA

g2 BHUJI XUMHUYECKON CBSI3M U TUI KPUCTAJUIMUYECKOW CTPYKTYPhI B

' COEIMHEHUSIX

8.3 XapakTep Cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru30BaTh PU3NUECKHE U XUMUUECKHE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpadur, anmas,

9.1 KpeMHUi, a3or, docdop, cepa, XJIOp, HATPHUM, Kanuii, MarHHA,
KaJIbIIUNA, aTFOMUHUHN, KEJIe30)
CJIIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX PacTBOPOB (BOJa,

97 aMMUaK, XJOpPOBOJOPOJ, CEPOBOAOPOJ], OKCHUIBI M THAPOKCHJIBI

metaimioB [-ITA rpynn, amromunns, meau (II), nunka, xenesa (II u

III), oxcuap! yrinepoga (II u IV), kpemuust (IV), azora u pocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a30TucTasi, a30THas,

dbocdopHas, yroiapHas, KpeMHHEBAsI KHCIIOTa M UX COJIN)

IIPOrHO3HUPOBATh M  XapaKTECPHU30BaATh CBOMCTBa B€IOICCTB B

3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHUA, MPUMCHCHHUC BCUICCTB B

- 3aBUCUMOCTM OT HMX CBOMCTB, BO3MOXXHOCTh MPOTEKaHUS
XUMHYECKUX MPEBPALICHHNA B PA3TMYHBIX YCIOBUIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEaKIni,
B TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBA HM3YYECHHBIX KIJIACCOB
' (Tpyrmim) HEOpraHMYECKUX BELIECTB
10.4 MOATBEPKIAOIINX T€HETHYECKYIO B3aUMOCBSI3b MEX /1y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIBHYIO MOJEKYJISPHYI0O M MOISPHYIO MacChl BEIECTB,
' MacCOBYIO JOJTI0 XUMUYECKOTO IEMEHTA B COSIMHEHUU
11.2 MacCOBYIO JOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 MacCy, 00beM ra3oB
114 [0 YPaBHECHUSM XUMHUYECKHX PEAKIMd M HAXOJUTh KOJIUYECTBO
' BelIecTBa, 00BEM U MacCy peareHTOB MJIHM MPOITYKTOB PEaKINH
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4yHOro TMO3HaHus (HaONIo/AeHue,
1 W3MEPEHUE, SKCTIEPUMEHT, MOJICIIUPOBAHUE) TIPU U3YUCHUU BEIIECTB
' U XUMHUYECKHUX SIBICHUH; yMeHHE c()OpMyIHpoBaTh MpodiieMy Hu
MIPEITIOKUTE TTYTH € pereHUs
129 Oe3omacHOl PabOThl C XMMHUYECKUMH BEIIECTBAMHU, XHMHUYECKOMH
' MOCY/I0H U TabOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 6e30macHoro oOparieHust c BEII[ECTBAMHU,
WCIONB3YEMbIMU B TIOBCETHEBHOM JKU3HU, MPABUIAMU TOBEICHUS B
123 LETSIX COEPEKEHUsST 370POBBSI U OKPYKAIOIIEH MPUPOTHOM CPEIIbI;

TIOHUMAaHHUC BpCaa (OHaCHOCTI/I) BO3JICHCTBUS Ha JKUBBIC OpraHu3Mbl
OHpeHeHéHHBIX BCIICCTB, CII0CO0O0B YMCHBIICHU A n

npeaoTBpaliCHUuA UX BpEAHOIO BO3JCHCTBUSA
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Hamune MPAKTHUYCCKHUX HABBIKOB INIAHUPOBAHUA U OCYHICCTBIICHUSA

CICOAYIOINX XUMHUYCCKUX SKCIICPUMEHTOB!

13.1

HU3YUCHUEC u OIIMCaHUuC (bPISPI‘IeCKI/IX CBOICTB BC€IICCTB,
O3HAaKOMJICHHCE C (1)I/ISI/I‘-IGCKI/IMI/I U XUMHUYCCKUMMU ABJICHUAMU, OIIBITHI,

HUITIOCTPUPYIOINHE IIPU3HAKH IIPOTCKAHNUA XUMUYCCKUX pCaKHI/Iﬁ

13.2

M3y4eHHe coco00B pa3/esieHus: cMecen

13.3

IOJIYYCHHE KHCIOpPOJa MW H3YYCHHE C€ro CBOﬁCTB; IMOJIYy4YCHUC
BOAOpPOAAa U U3YYCHHUE €TI0 CBOﬁCTB; IMOJIYYCHHUE YTJICKHUCIIOIO rasa u
HU3YyUCHHUC CIo CBOfICTB; MMOJIy4YCHUC aMMHAaKa HW H3YUCHHUC CIro

CBOICTB

13.4

MIPUTOTOBJICHWE PACTBOPOB C OMNpeNelEHHON MaccoBOM Jomnei

PAacTBOPEHHOTO BEMIECTBA

13.5

NpUMEHEHHWE  HMHAUKATOpOB  (JlakMyca,  METUJIOpaH:ka |
¢benondranenna) Uit onpeaeNeHns XapakTepa Cpeibl B pacTBOpax

KHCJIOT 1 menoqeﬁ

13.6

UCCIICIOBAHUE U OIMCAHHUE CBOMCTB HEOPraHWYECKUX BEILECTB
Pa3MYHBIX KJIACCOB; U3yYEHUE B3AUMOJICHCTBHS KUCIIOT C METAIaMU,
OKCHJAMM  METaJUIOB,  PAaCTBOPMMBIMM U HEPaCTBOPUMBIMU
OCHOBAHWSIMH, COJISIMHU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAaHMII;
BBITECHEHUE OJHOrO0 MeTaula JpyruM U3 pacTBOpa COJH;
UCCIIeI0OBaHNE aM(pOTEPHBIX CBOMCTB T'HAPOKCHIOB ATIOMUHHUS U

IIUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMaM: «OCHOBHBIE KITACCHI
HCOPraHNn4CCKUX COGHHHCHHﬁ)); ((3H€KTpOHI/ITI/I‘ICCKa$I
JAUCCOITUAIIH A, «BaxHelmme HEMETalIbl M HUX COCINHCHUS,

«Baxaelmme MeTallIbl M UX COCIUHCHU A

13.8

XUMHYECKAE  OKCIIEPUMEHTBI,  WJUTIOCTPHPYIOIIME  MPU3HAKU
MIPOTEKAHUS PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMH Ha
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HOHBI: XJOPHI-, OPOMHUI-,
vonua-, cymbdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
TUJIPOKCHU/I-HOHBI, KATHOHBI aMMOHUSI, MarHusi, KalblUs, ATFOMAHUS,

xenesa (2+) u xenesa (3+), Mmeau (2+), IUHKA

14

VYmMmenue:




NPEICTaBIATh Pe3yabTaThl AKCIEpUMEHTa B (opMe BBHIBOJOB,

14.1 JI0Ka3aTeNbCTB, I'paUKOB M TAOMUI] U BBIABISATH SMIIUPUYECKUE
3aKOHOMEPHOCTHU
yCTaHAaBIMBaTh  CBA3M  MEXAY  peajbHO  HaOII0IaeMBIMH
14.2 XUMHUYECKUMHU SIBICHUSIMH M TPOLIECCaMH, MPOUCXOIALUIMMH B

MaKpo- U MUKPOMHUPE, OOBIACHATH IPUIMHBI MHOTO0Opa3Hs BEIIECTB




INHEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPJAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHNHA

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHUS

1

HepBOHa‘IaHBHBIe XUMHUYCCKUEC ITOHATUA

1.1

Yucrsle BemectBa 1 cMecH. CriocoObl pazienieHus cmeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTBHl. CHMBOIBI XHMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIIOKHBIC BEIICCTBA.

1.3

Xumuyeckass  Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNbLHAsI aTOMHAas Macca.
OrtHocuTeIbHas MOJICKYJIdpHaA Macca. MaccoBas 7011 XHMHYECKOT0 DJIICMEHTa

B COCOMHCHHNHU

1.5

KomuyectBo BemecrBa. Moiib. MomsipHass Macca. MoJisipHbIii 00bEM Ta3oB.

BzaumocBs3b KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX CIMHHI] BEIICCTBA

1.6

du3nyeckne 1 XUMHYSCKHUE SIBIICHHUSA. XUMHUYECKas pCaKkuusa nu e€ ITPU3HAKH.

3aKOH COXPAHEHUS MacChl BEIIECTB. XUMUUYECKUE YPABHEHHUS

[Iepnonnuecknii 3akoH u Ilepuonnueckas cucTeMa XMMHYECKHX JJIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuii 3akoH. Ilepmonnueckas cuctemMa XUMHUYECKUX HIIEMEHTOB
.. Menneneesa. Ilepuoasr u rpynnbel. OU3NYECKUIT CMBICT MOPSAIKOBOTO

HOMCEpa, HOMCPOB IIEpUOJia U I'PYIIIbI 2JICMCHTA

22

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX JJIEMEHTOB

[Tepuoauueckoni cucremsl [I.11. MenneneeBa

23

3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TpéX
NnepruoaoB, Kajus, KaJlbLUA (pazuzlyca aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTATUIMYCCKUX U HCEMCTAJUNIMYCCKUX CBOﬁCTB) n HX COQI[I/IHGHI/II\/II B
COOTBCTCTBHH C TIIOJIOXKCHUCM OJICMCHTOB B HepHOI[H‘{CCKOﬁ CHUCTEME U

CTPOCHHUEM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass CBsizb. KoBaseHTHass (TONsipHasT MW HEMOJSIPHAs)  CBSI3b.
DNeKTPOOTPHUIIATEILHOCTE ~ XUMHUYECKUX  dJeMeHTOB. VoHHas  CBs3b.

Merannmyeckas CBs3b




3.2

Tunbel KpUCTALTMYECKUX PEIIETOK (aToMHasi, HWOHHAs, MeETaJUINYecKas),
3aBUCHUMOCTh CBOMCTB BEHIECTBA OT TUIMA KPUCTALUIMYECKOW PEIIETKH W BUJA

XUMHYECKOU CBA3HU

Baxnelimue npeacTtaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl U ux

COCIMHCHUA. MeTauisl 1 uxX COCAMHCHUS

4.1

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX COCIUHCHUH: OKCHUIOB
(coneobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoeoOpasyromye; OCHOBaHWH (IIENOYM W HEPACTBOPUMBIE OCHOBaHHUS);
KHACIOT (KUCIIOPOJACOACp)KAIME M  OCCKHCIOPOAHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEeTHUX M KUCIIBIX )

4.2

duznueckue M XUMHYECKHE CBOMICTBa IIPOCThIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOpOoIa, Cephl, a30Ta, hocopa, yriepoaa, KpeMHUsI

4.3

®Ou3nyecKkne U XMMHYSCKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpu:Aa, Kajiud, Mariud U KaJbl s, aIlFOMHUHUA, KCJIC3a. BHCKTpOXI/IMI/I‘leCKI/Iﬁ

o) i HaprDKeHI/Iﬁ MCTaJJIOB

4.4

dusnyeckne ¥ XMMHYECKHE CBOMCTBA BOAOPOJHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOIOPO/I, aMMHUAKA

4.5

Ou3NYECKUEe U XUMHUYECKHE CBOMCTBA OKCUAOB HeMeTayuioB: cepbl (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCH 0B HEMECTAJLJIOB

4.6

Xumnyeckue cBoicTBa okcuoB: MetauioB [A-IIIA rpynn, nunka, meau(ll) n

xeneza(Il, D). [Tony4yenne okcumoB MeTalIoB

4.7

XHUMHUUYECKHE CBOMCTBA OCHOBAHUM U aM(I)OTepHBIX THAPOKCUI0OB (Ha nmpumepe
TUAPOKCHUAOB  AJIFOMUHUSA, IKCIIC34a, I_II/IHKa). HOHY‘IGHI/IG OCHOBaHHII WU

aM(pOTEpHBIX THAPOKCHJIOB

4.8

OOmre XuMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOJHOMN, CEPOBOIOPOIHON,
CEPHHCTOM, CEpHOM, a30THOMU, (hochopHOI, KpeMHHUEBOU, yrosbHOU. OcobObie
XMMHUUYECKUE CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOM M A30THOM KHCIIOT.

HonyquHe KHUCJIOT

4.9

OO6mue XxuMHUYECKHe CBOMCTBA cpenHux coneit. [lomyuenue coneit

4.10

[Monyuenue, coOupaHue, paclio3HaBaHHWE BOAOPOJ]A, KUCIOPOJIA, aMMHaKa,

YIIJICKHUCJIOTO Ira3a B J'Ia60paTOpI/II/I

4.11

HOJ’Iy‘ICHI/IC aMMHaKa, cepHoﬁ U a30THOM KHUCJIOT B IMPOMBIIIIICHHOCTH. O6H.[I/Ie

CIOCOOBI MOTYYCHHST METAIIIOB




4.12

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMH HCOPIraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE pEAKLIUH

5.1

Knaccugukanus XuMU4ecKuX peakiuid o pa3iuuHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHUIO CTEIICHEHM OKHUCIICHUS XUMHUUYECKHX DJIEMEHTOB

5.2

TernoBoit >PQeKT XUMHUECKOW peakIy, TEPMOXUMHUYECKHE YpaBHEHHS.

DK30- U 3HJI0OTEPMHUUECKUE peaklud. TepMoXuMuuecKkrue ypaBHEHUS

5.3

OKUCIUTETPHOBOCCTAHOBUTEbHBIE peaki. OKUCIUTENN U BOCCTAHOBUTEIIN.
[Ipomieccel  OKMCIIEHMST W BOCCTAHOBIICHHS.  DJEKTPOHHBIM  OamaHc

OKHCIINTEIIbHOBOCCTAHOBHUTEILHOM p€aKkuun

54

Teopus 3neKTpoIUTHYECKON Aucconranuu. KaTHoHbl, aHHOHBI. DJIEKTPOIUTHI

" HCAJICKTPOJIMTHI. CunbHBIE U c1a0bIe QJICKTPOJIUTHI. CreneHp Jucconuanumn

5.5

Peakiiuu noHHoro obMeHa. YcioBus IIPOTCKAaHUA peaKL[I/Iﬁ HMOHHOI'O 06MeHa,

IIOJIHBIE Y COKPAIEHHBIE HOHHBIE YPaBHEHUS PEaKLUi

XHAMHsL B OKpY’KaroIlas cpena

6.1

Bemecrtsa m marepuansl B IOBCEIHEBHOW XM3HM 4YesoBeKa. besomacHoe
UCIIOJIb30BaHME BELIECTB W XMMHMYECKUX peakuuil B JlabopaTtopuu U OBITY.

HepBaﬂ ImoMouib IMpu XUMMUIYCCKUX OKOrax U OTPaBJICHHUAX

6.2

XUMHUECKOE 3arps3HEHHE OKpYXarolmed cpeapl (KUCIOTHBIC IO/,
3arpsi3HEHHUE TIOYBHI, BO3/lyXa W BOJIOEMOB), CIOCOOBI €ro MPEIOTBPALIECHUS
[Ipenenbuas nomyctumas koumeHtparus semectB (II1K). Ponp xumun B
pEeIIeHUH DSKOJOTHYECKUX TMpobnem. YcuieHue mnapHuxkoBoro 3ddexra,

Pa3spyuI€Hue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3oTa, pocdopa, yriepoga, KpEMHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH M CelIbCKOM Xo3sicTtBe. [IpuMeHeHue
METAIJIOB U CILIAaBOB (CTalb, YYryH, AIOPATIOMUHUI, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coequHeHuil. [lonsTre 0 Koppo3nuu MeTanIoB, OCHOBHBIE

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, NMPUPOAHBIN ra3, He(Th),

MPOIYKTHI MX TiepepaboTku (OEH3UH), UX POJIb B OBITY U TPOMBIIUIEHHOCTH

6.5

[lepBoHauanbHBIE TIOHATHA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, STAHOJ, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[ToHsiTHE 0 OMOMOTMYECKH BaXKHBIX BEII[ECTBAX: JKUPaAX, OENKaX, YIIeBoIaX — U UX

POJIM B )KU3HHU YC€JIIOBCKA




Pacuérnr:

7.1 o GpopmynaM XUMHYECKUX COSAMHECHUN
7.2 Macchl (MaccOBO#) 1011 pacTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

» Xumus: 8- kimacc: 6a30BbIN ypOBEHb: YUCOHUK; 5-€ U3aHuE,
nepepadorannoe ['abpuensua O.C., Octpoymon WU.I'., Cragkos C.A.
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemieHue»

» Xumus: 9-1 kiacc: 0a30Bblid YPOBEHB: YUEOHUK; 5-€ U3/IaHUE,
nepepadborannoe ["abpuensn O.C., Octpoymos W.I'., Cnagkos C.A.

AKI_[I/IOHepHOG O6HIGCTBO «H3I[3T€J'IBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

Xumus (6a30BbIi ypoBeHb). Peanuzanus tpedoBanuit ®I'"OC ocHOBHOTO
o01iero

oOpa3oBaHusi: MeToanueckoe nocooue s yuutens / Kaepuna A. A.,
[Tnuyruna I'.B.; mox pexn. I'. B. [Inuyrunoii. M. : ®I'bHY «HcTutyT
cTpareruu pa3Butus odpazoBanusi PAO», 2022. 81 c.:

Metoaudeckue KeHCh 711 OCHOBHOTO OOIIEro 00pa3oBaHuUs: CIIOKHBIC

BOIIPOCHI MpeMnoaaBaHus yueOHbIX npeameToB. Xumusl. https://content.edsoo.ru
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