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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QenepanbHOl pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPENnoAaBaHus y4eOHOro rnpeaMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma 1o xumMuu nHa€T TPENCTABICHHWE O IIENAX, OOIIEH CTpaTreruu
OoOy4eHHs, BOCTHTAHWS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeamMera, YCTAHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coziepKaHue,
MpEeAyCMaTpUBAET pACIpEAENeHe €ro Mo KilaccaM M CTPYKTypUpPOBAHUE IO
paszzenaM M TeMaM MpPOrpaMMbl MO XHUMHH, ONPEEIseT KOIUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEepUCTUKU COJZIepKaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YUEHHS] XHUMUU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OMNpenenser BO3MOXKHOCTH IpeaMeTra  JUJis
peanin3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00Opa3oBaTEIbHOMN
MIPOrpamMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBaHHM K
pe3yabTaram 00yueHUs] XUMUU Ha YPOBHE LI€JIed U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJOB Yy4€OHO-TIO3HABATEIbHON JEATEIBbHOCTH O00YyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHUSA TO XUMHUU CIYXaT OCHOBOW g (OPMUPOBAHUS MUPOBO33PEHUS
o0Oy4aromierocsi, €ro NpejaCcTaBIeHUd 0 MaTepUalbHOM €IUHCTBE MUpa. BaxHyro
poiib UrparoT (QopMUpYEeMble XHMHEW MNPENCTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTUM W DHBOJIIOIUHU BEIIECTB B MPHUPOJAE, O MYTAX pEIIEHUS TI00aTIbHBIX

MpoOJIeM YCTOWMYMBOTO PA3BHUTHS YEIOBEUECTBA — CBHIPHEBOW, YHEPTETHUECKOM,
MIPOJIOBOJIbCTBEHHOM U AKOJIOTUYECKON 0e30MacHOCTH, npooiem
3IpaBOOXPaHEHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  peanm3aliid  BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYphl IMYHOCTH, €€ 0011el U (YHKIIMOHAIBHON I'PaMOTHOCTH;

CIOCOOCTBYET (DOPMUPOBAHHUIO MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommnxcs,  HAaBBIKOB  CaMOCTOATENBHOM  Y4eOHOW  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX UM HCCIEIOBATEIbCKAX YMEHHN, HEOOXOIMMBIX Kak B
MMOBCEIHEBHOM KU3HU, TaK U B MPO(PECCUOHATBHOMN e TEIbHOCTH;

3HAKOMHUT €O CHeHU(UKOW HAYYHOI'O0 MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIsI1a HA €AMHCTBO MPUPOBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyJaroIuXcs;



crocoOCcTBYyeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4YHBIM 3HAHUSIM, NPUPOJAE M UYEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJIOTMYECKOE
IPOCBEIIEHUE 00YJarOITUXCsl.

OTH HampaBieHUS B OOYYCHHH XHUMHUH OOYCIOBJIEHBI Crenu(ukoi
colepXaHUsi  y4eOHOro mpeaMera, KOTOpPbIA  ABISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMUU Ha ONpeleEHHOM dTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAaIlpaBiIeH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATUA
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 moaxona k e€ mzyudeHnro. CoaepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATHUM O XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuuu. OO6e 3TH CUCTEMBbI CTPYKTYPHO OpTraHM30BaHbl MO0 MPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHHUI HA OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckuii 3axoH JI. 1. MeneneeBa kak OCHOBHOM 3aKOH XMMUHU;

— YYEHHUE O CTPOCHUH aTOMa U XMMHUYECKOM CBS3H;

— TpEeICTaBleHUA 00 SJIEKTPOJIMTHYECKOW JUCCOLMAMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PpPACCMATPUBAIOTCA HAa OCHOBE OSMIUPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, MOCIIEIOBATEIHHO PA3BUBAIOTCSA OT OJHOTO
VpOBHSI K JPyromy, BBITIONHSS GYHKIUA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHUYECKOrO0 MPUMEHEHHUS U TMOIyYEHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKOM COCTABIIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
e€ CHCTEeMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAYyYHOMY 3HAHHUIO U
METoAaM MO3HaHWA B Hayke. M3yueHue XMMHUM NPOUCXOAUT C MNPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKpYyKalomui MUp»,
«buomnorus. 5-7 xiacce» u «duznka. 7 Kiaace».

[Ipy w3ydyeHMH XUMHHU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUK OO0 OCHOBAX
XUMHUYECKON HayKH Kak 0O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATETbHOCTA YEJIIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOWT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUI — BaKHEUIIMX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUYECKUX MOJIO0KECHUM,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B



npuoOIIEHM K HAayYHbIM MeETOJaM TO3HAaHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4EOHO-TIO3HABATEIHLHON M y4eOHO-HCCIIET0BATEIbCKON
JeSITeNbHOCTH, B OCBOEGHUHU MpaBuil 0e30macHOro oOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOIr'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauUEHHE MPUOOPETAIOT TaKKE LIEJTH, KaK:

— (dopMHupOBaHWE WHTEIUIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOO0OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPHUHATHIO pPELIEHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HAIPABJICHHOCTb O0OYUYEHHUS Ha CUCTEMATHYECKOE MPHUOOIICHUE YUaIuXCcsl K
CaMOCTOSITEIIbHON MO3HABATENBbHOM JEATENbHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
(OpMHUPYIOIIUM MOTHBALMIO U PA3BUBAIOIUM CIIOCOOHOCTH K XUMUMU;

— oOecrnieueHre yCIOBH, CIOCOOCTBYIOUIMX MPUOOPETEHUIO 00YyYaroUMUCS
OIbITA Pa3HOOOPA3HON NEATENLHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (QopmupoBanue o0meH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHITH M OICHUBATH SIBICHUSA
OKpPYXAIOIIEr0 MHpA, WCIOJIb3Ysl 3HAHWS W ONBIT, MOJYYEHHBIC MPU W3YYECHUU
XUMHUH, TPUMEHITh WX TPH PEIICHUH MpoOJeM B TOBCCAHEBHOW XHU3HU U
TPYAOBOM JNEATEIBHOCTH,

— ¢opMupoBaHHWE y OOYyYalOIMUXCSd TYMaHUCTUYECKHX OTHOIICHUH,
MOHMMAHUSI TEHHOCTH XUMHUYECKHUX 3HAHWM IS BBIPAOOTKH OKOJIOTHYECKU
1[eIecOo00pa3HOro TOBENEHUs B OBITY M TPYAOBOH JEATENBHOCTH B HENIAX
COXPAaHEHHUs CBOETO 3710pOBbsS U OKPYKAIOLIEH IIPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIIUM K OOYYEHHIO, CIOCOOHOCTH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHMSI OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQWIsI W HAMpPaBICHUS NaTbHEUIIEro
0o0y4eHusl.

OO6miee YmMCIO YacoB, OTBEAEHHBIX JUISI HU3YyYEHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B Henelno), B 9 kinacce — 68 vacoB (2 yaca B Hezenwo) - 1 yac BeImagaeT Ha
npa3aHuuHbii 1edb: 01.05.2026.



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaILHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HMUYECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BeniecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢popMyna. BaneHTHOCTh aTOMOB XHMMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHas Macca.
OtHocuTENnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHHUH.

KomnuecTBo BemectBa. Moib. MonsipHast macca. B3auMocCBsI3b KOIMYECTBA,
Macchl M 4HCIAa CTPYKTYpPHBIX €AMHMI] BemiectBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUN.

Du3NuecKue U XMMHUUYECKHUE SIBIICHUSI. XUMHUUECKasl peakiusa U €€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BEIIECTB. XMMHUYECKHE ypaBHeHUsA. Kiaccuduxarms
XUMHUYECKUX PEAKINi (COeAMHEHUS, PA3I0KEHUs, 3aMEeIleHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBUjiaMu padOTHl B JIaOOpaTOpUHU U
npuémMamMu oOpaleHus ¢ JIabopaTopHbIM 000PYAOBAaHUEM, W3YYEHUE U ONKCAHHE
(¢u3nuecknux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJEHUE
¢uznueckux (IUIaBIeHHE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKaJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOII0ICHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHWA XHUMHYECKHX peakluil (pasyioKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUe TMAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE XKele3a ¢ pacTBopoM cosn meau (11),
M3Yy4EHHE CIOCOOOB pa3lelieHHs CMEcei: C MOMOILbI0 MarHuTa, (UIbTPOBAHHUE,
BbITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, TpoBeAeHNE OYUCTKU MOBAPEHHON
CoNM, HaONIOZEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUIFOCTPUPYIOIIETO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJEIEH MOJIEKYII
(IIapOoCTEPKHEBBIX ).

BaxHeilliue npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocrtoe
BenecTBO. HaxokneHnue kuciaopona B Tpupoje, (U3NUYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrnocoObl
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MOJIyYEHUsT KHUCIOpoJia B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kuciopoja B npupoje. O30H — aioTponHas Moau(UKalrs KUCIOpOoIa.

TeroBoit 3(pdeKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yroib U METaH. 3arps3HCHUE
BO3/1yXa, yCWICHUE MapHUKOBOTr0 3 (PpeKTa, pa3pylieHne 030HOBOTO CJIOS.

Bomopon — »snemeHT u mpoctroe BenlecTBO. HaxoxkneHue Bopopoaa B
npupojae, (U3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHusi. Kuciorsl u comnu.

MossipHbiii 00BEM ra3oB. Pacu€rel M0 XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma kak pactBoputesib. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupoie U B KHU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Kiaccudukanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHIOB:  coseoOpa3ytoniue (OCHOBHBIC, KHUCIOTHBIC, aM{(OTEpHbIE) U
HeconeoOpazyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKUE
cBOMCTBa OKCUIOB. [lomydyenre okCuoB.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PHU3HUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue u
XUMHYECKHE CBOHMCTBa KHUCIOT. Pgan aktuBHocTH MerauioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkiatypa cosneil. @uznyeckrie U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuyeckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECICHUE CONEPKaHUsI KUCIOPOAA B BO3AYyXE, MOJNYUYCHHE,
coOupaHue, pacro3HaBaHUE UM U3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpameHnsi ropeHus (mokapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHIIOB U
ONHMCAaHWE WX CBOWCTB, TMOJy4YeHHWE, COOWMpaHWE, PACIIO3HABAHUE W W3y4YEHUE
CBOWMCTB Bojopona (ropeHue), B3auMojcicTBie Bojgopoaa ¢ okcuaom menu (I1)
(BO3MOYKHO HCIIOJIb30BaHUE BHEOMAaTepUalioB), HaOIIOJeHNE 0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOIIb, HCCJIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEIETEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpyieM ©  KaiubleM) (BO3MOKHO  HCIIOJB30BaHHUE  BUJIEOMATEPUAIIOB),
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ucCeoBaHue OOpa3llOB HEOPTaHMYECKMX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
Ha0JII0ICHNEe U3MEHEHHUsI OKPAaCKH MHJIUKATOPOB B PAacTBOpPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBusi okcuga menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C METAJUIAMH, PEAKIMHd HEUTpaau3alyd, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METalljla APYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad 10 TeMme «BaxHelme Kiaacchl HEOPraHU4YEeCKUX
COEIUHEHUI.

HHepuoagnuecknit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenpgesneeBa. CtpoeHume aTomMoB. XHMHYECKAsl CBS3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KiAacCU(PUKAIMKA XUMUYECKUX djeMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M MIETOYHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonnas ©W  JIuHHOMEpHOAHAs  (HOPMBI
Ilepnognueckon cucrembl xumuueckux nemeHToB [. Y. MenneneeBa. [leprnozsr
u rpynnbl. PuU3NYECKUN CMBICI IOPSALKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTa 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leppoandeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB I pa3BUTUsS Haykh W mnpaktuku. [[. M. MenneneeB — y4éHbIM U
rpak1aHHH.

Xumuueckass cBsizb. KoBasieHTHast (MOJisipHAs U HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponecchl okucaeHus U BoccTaHOBIEHU. OKUCIUTENU U BOCCTAHOBUTEU.

Xumuueckuii IKCnepuUMennt:

U3y4eHHe o0pas3lloB BEIIECTB META/VIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHWHKA C pacTBOpPaMU KHUCJIOT M UIEIOYEH, MPOBEIECHHE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUM
(ropeHue, peakinu pa3aoKeHUs,, COeTUHEHNUS).

Mexcnpeomemmuule ceasu



Peanuzanmsi MeXINpeAMETHBIX CBS3€H MpU M3YYEHUM XUMUUM B 8 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCIHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
NOHSATHUM, TaK U NOHATHM, SBISIIONIUXCS CUCTEMHBIMM JUISL OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCUUKanus, TEepUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJICHUE.

®uzrka: MaTepusi, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYMHBI, €AUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHETHI, 3BE€3bl, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpPaTbl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYeECKasi peaKkIus

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHWUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIMs, KaJIbIUI U UX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHHEM »3JIeMeHTOB B Ilepmommueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrtpoeHue BellecTBAa: BHUAbl XUMHUYECKOW CBSA3U. THIIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKHU U
BHJa XUMHUYECKOU CBA3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEILECTB, OTHOCALIMXCS K pa3IM4YHbIM KjaccaM HEOpPraHWuYeCKHX
COCIMHEHUM, TCHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanus XMuMHUECKUX PEaKIHUi MO pa3IMYHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemioBoMy 3¢deKTy, Mo
U3MEHEHMIO CTETEHEeW OKUCIEHUS XMMHUYECKUX JIEMEHTOB, IO O0OpaTUMOCTH, IO
YUYacCTHIO KaTaiau3aTopa). DK30- U YHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE
ypaBHEHHUS.

[lonstue o ckopoctu xumMuuecko peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHE 0 TOMOre€HHBIX M IeTepOreHHBIX
peakuuax. Ilonstue o xkaranuse. [lonsaTne 0 XumMudyeckoM paBHoBecuH. DaKkTOpHI,
BIMSIOIIME HA CKOPOCTb XWMHYECKOW pPEaKUMH W IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMH,  DJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBnenue  ypaBHEHUH
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OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA €  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3JIIEKTPOIIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHW3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuyecko csizu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe STEKTPOITUTHI.

Peakiun noHHOrO 0OMeHa. Y cIoBUS MPOTEKAHUS pPEeaKIMi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBoiCTBa KHCIOT,
OCHOBaHUII W cojled B CBeTe NPEACTABICHUNH 00 3IEKTPOIUTHUECKON
nucconrannu. KauecTBeHHbIE peakiud Ha MOHBL. [IoHATHE O TUAPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHHUE C MOJEIISIMU KPUCTALIMYECKUX PELIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOIHOCTH
pacTBOpPOB BEMIECTB, MpOLECCa AUCCOLMALMM KHUCIOT, WIENOYEed U COJeH
(BO3MOXHO  HCHOJIb30BAHHE BHJAEO MAaTEpUaloB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUs  peakluil  HOHHOr0  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakuuud pas3iioKeHHs, COCUHEHUs), pacllO3HABAaHWE HEOPTaHUYECKUX
BEIIECTB C TOMOINBID KAaYEeCTBEHHBIX pEaKIMil HAa HOHBI, pEIICHUE
AKCIEPUMEHTANIbHBIX 33]1a4.

HeMmeTa/uibl U MX coeTMHEHUSA

OOmiass XxapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TallOT€HOB. XWMMHWYECKHE CBOMCTBA Ha MNPUMEPE  XJopa
(B3aMMOJEHUCTBUE C METaJlaMU, HEMeTa/llaM{, IIeJIoYaMH). XJIOPOBOAOPO/I.
ConsgHas KWCIIOTa, XUMHYECKUE CBOMCTBA, IMOJydyeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpraHu3M uejaoBeKka. BakHeilmme XJIOpUAbl U X
HaXO0XJCHUE B PUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIIUN KUCIOPO/Ia
U cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (PU3UUYECKUE U
XuMu4yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHCJIOTHBIX OKCHIIOB.
CepHass kuciora, (QuU3NYECKHe W XHMMHYECKHE CBOMCTBa (00mIME Kak
NPECTaBUTENsI Kjacca KHCIOT W crhenududeckne). XHUMHUYECKHE PEaKIluy,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMy4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOTHI. CoNM CEpHOM KUCIOThI, KAUECTBEHHAS PEAKLIMS HA
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cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHH B MpUpoOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COENMHEHMSIMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeAoTBpaICHUSI.

O6mas xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHBIC CTEMEHH OKUCICHUS. A30T, pacmpocTpaHEHHE B MPHUPOJIE,
duznueckne U XuMu4uecke cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUak, ero
dusznueckre U XUMUYECKHUE CBOMCTBA, MoJdyuyeHue u npuMenenue. Conu aMMOHMS,
uX pU3NUECKNe U XMMHUYECKHNEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakmus Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ TMoidydyeHHe, (PU3NYecKue M XUMHUYECKUE
cBOMcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayecTBE MHMHEPAJIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYKarollel cpelibl COSTMHEHUSIMUA a30Ta
(KUCJIOTHBIE MTOKIM, 3arpsA3HEHHE BO3MIyXa, MOYBBI W BOmoéMoB). dDocdop,
ajuioTponHsie Mogudukanuu ¢gocdopa, Puznueckne U XHUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciaora, Pu3nuecKue U XUMUUECKHE CBOMCTRA,
nonyudenue. McnonbszoBanue pocdatoB B kauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrepuctuka snemMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakKTEepHbIE  CTEMEHW  OKUCICHMs.  YTJIEpoHd,  aJUIOTPOIHBIC
Monu(UKALIUKA, pACHpOCTpaHEHUE B Tpupojae, (Qundeckue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojge. OKCuabl yrieponaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBEI,
NOJy4YeHUE W MPHUMEHEHHE. DKOJIOTHYECKHe MPOOIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ CoNM, UX (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA,
NoJydeHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEbCKOM
XO35ICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIHIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEPTb),
NPOJAYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W IPOMBINIJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEUIECTBAX: KUpaX, Oelkax, YriieBoJiax — U X
polM B KM3HM UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCAMHECHUI.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJyYEHUE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeactaBieHus 00
okcusie kpemHust (IV) u xpemuueBoi kuciore. CHUIMKAThl, UX UCIOJb30BAHUE B
OBITY, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIC MaTepUaNIbl: KEPAMHKA,
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CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUs
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenn.

M3y4yeHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TMPOTEKAaHUS, OIBITHI, OTpaKalIIUe (QU3NYECKHEe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3namMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIGHHE C
oOpasmamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OOYIIIMBaHUs caxapa Moj JAeUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YYEHUE XHUMHYECKHX CBOICTB
pa30aBIeHHOM CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW PeaKIiy Ha Cyabdar-
MOH U HaOIoJeHHe Mpu3HaKa €€ MpPOTeKaHHs, O3HAKOMJICHHE C (U3MYECKUMU
cBoicTBaMU a3ora, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIIOJIb30BaHUE
BUJIEOMATEepUaIOB), oOpasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJyYeHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUakKa, MpPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (pochar-uoH n M3ydyeHne MprU3HAKOB
MX IPOTEKaHHUs, B3AMMOIEMCTBHE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJIEIIEN
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojlydyeHue, coOMpaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KaueCTBEHHbIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEN CUJIMKATHOW MPOMBINUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTBI U UX COCTUHEHUS.

MeTaJibl M MX COeTMHEHU S

OOuas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckon cucreMe Xxumudeckux snaemeHToB [J[. U.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE MeTaJuIoB. MeTtayumnueckasi CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAUIMYECKass  PEMIETKA.  DJNEKTPOXUMUYECKUH  pAl
HanpsHKeHU MetaiioB. dusnyeckne U XuMUYecKue cBorcTBa MetainoB. Oomue
CIOCOOBI TONyYeHUsT MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIIIEHHOCTH.

[llenounsle MeTamibl: nojioxkeHue B llepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpOCHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKcuasl u
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TUJAPOKCHUIBI HATpusd MW Kanus. I[IpuMeHeHHe IeNOYHBIX METAIOB M UX
COE€IMHEHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM W KaJbLMK: TOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux diaeMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAeHUE B rpupoae. Ou3ndeckne 1 XMMUYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxhelmume coeauHeHHMs Kalblus (OKCHUJ, THIPOKCHI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: TIoJI0)KeHUE B [leproanueckon cucteMe XMMAYECKUX SJIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aTOMa, HAaXOXKIECHHE B mpupone. PU3HYECKHE H
XUMUYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanueckon cucreme XMMHYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOCHHE aroMa, HaXOXKIAEHHWE B mnpupoae. Pu3nUecKue Hu
XUMUYECKUEe CBOMCTBA ene3a. OKCUIbl, TUIPOKCU B U conn kene3a (1) u xene3a
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbLUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, MpOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMN HA MOHBI: MAarHWs, KaJIbIWs, aJIIOMUHUA, LIMHKA, JKeJe3a
(I u xenesa (1), menu (1), HaGMrOICHME U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHW MOHAMM HATpHsl, Kajus W Kalbluid (BO3MOXHO MCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHeimue
METAJIJIbI U UX COCTMHEHUSI».

XuMHA U OKpPYKAOLIas cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOM XKU3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuii B ObITy. [lepBas momoinp mnpu
XUMHUYECKUX OKOrax W OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawmleh cpeabl (MpeaenbHas J0myCTUMAast
KOHIIeHTpaius BeulecTs, nanee — [1JIK). Poias xumuu B pereHun 3KoJ0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3ydeHne oOpa3loB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu
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Peammszanust MeXnpeaMeTHBIX CBsI3ed MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JUJISl OTJENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE IMOHSATHUS: HAY4YHBIM (DAaKT, rumoresa, 3aKOH,
TEOpHs,, aHaliu3, CHHTE3, KIacCU(pUKALUsi, IEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHsI, MAaTCPHAIIHI.

duszuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsii, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTATUINYECKAs
pemérka, CriaBbl, (PU3MYECKUE BEIMYMHBI, CAUHHUIBI W3MEPEHUs,, KOCMUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHILE.

buonorus: dorocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIC
yI100peHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJIe OOYYCHHS XUMUU B E€IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEIECHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN 00 yJarOIINXCA.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpaXkalOT  TOTOBHOCTb  OOYyYaromIuxcs
PYKOBOJICTBOBAThCS ~ CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
paclIMpeHue ONbITa AESTENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

[[EHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOW HAyKu B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEpPHOU WH(pOpMaIel o
NEPEAOBBIX JOCTHUKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBAaTENbCKOW, TBOPYECKOM W APYruX  BUAAX
JeSATeIbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATEIbHOCTU MpHU
BBITIOJIHEHUW Y4YEOHBIX, TO3HABATENBHBIX 3aJ]a4, BBIOJHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHNU YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOMIOHUMAHUIO
M B3aWMOIIOMOINM B TIPOIIECCE OTOW YYEOHOH NEeATeThHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHHE W IIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE U XMMHUYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOIINE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAyYHOH KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B MIO3HAHUH TUX 3aKOHOMEPHOCTEH;

MO03HABAaTEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJIyYEHHWE HOBBIX 3HAHUU 1O
XUMHUHU, HEOOXOAUMbIE IJii OOBSICHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOM M YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATypOr, JOCTYIMHBIMH TEXHWYECKHUMH CpPEICTBAaMH HH()OpPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHUIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHUWIO, TMPOEKTHOM W  HMCCIIENOBATEIhCKON
JEATENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHEHIILIEM;

4) hopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE TICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHONICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBBI 00pa3 *KW3HMW, OCO3HAHWUE TOCIICIACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aTKOT0Msl, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOJIOJIEHUSI TMpaBWJI OE30MacHOCTH TPU  OOpaIllEeHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HH,

5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHIECKOMY M3yUCHHUIO TTpodeccuii U Tpyaa pa3IndHOro poja,
yBaXEHUE K TPYAYy U pE3ysbTaram TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHUW 10 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBUTYATEHON TPACKTOPUHU MPOJAOHKEHUS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON NMpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHHUS:

AKOJIOTHYECKH IIEI€CO00pa3HOEe OTHONIICHWE K MPHPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznuecKOMy W TICUXHMYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHHUS
mpaBuI 0€30ITaCHOTO MTOBECHUS MTPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYaIIHSX,
YIPOXKAOIIKX 3I0POBBIO U )KM3HU JTFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydaeMble MPU MU3YYCHHH XUMUHU, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPY KaIOLEeW IPUPOIHON CPENOU, IJIsI TOBBILIECHUS
YPOBHS  DKOJOTHYECKOH KYJIBTYpPhI, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTeld MX pelIeHusi MOCPEIACTBOM METOJ0B XHUMUHU,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMATILHOMN ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIS
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (HOPMHPOBATH IMPEACTABICHUE O IEIOCTHON
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HAyYHOH KapTHUHE MHpa, M YHUBEpCAIbHbIC YUcOHbBIC TCUCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHbIC, PETYJISITHUBHBIE), KOTOpble OOecneurnBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
NESITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKUX TMOHATUN (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHW, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH TOHSATHSAMH), HUCIIOIH30BATH
HOHSTHS JIJ1s1 OOBSICHEHUSI OTJENbHBIX (PAKTOB U SIBJICHUM, BRIOUPATh OCHOBAHUA U
KPUTEpHUH ISl KJIacCU(PUKAIUA XMMHUYECKUX BEIIECTB U XMMHUYECKHX PEaKIUH,
YCTaHABIWBATh MPUYUHHO-CICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHE pacCyXACHUS (MHAYKTUBHBIC, ACTYKTHUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJBI M 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TIPOILIECCE TO3HAHUSA TOHATHS (NPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBhIBATh MMPOKO MPUMEHSIEMbBIE B XUMHUH MOJICITHHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuUMudeckas (opMysna U ypaBHEHHUE
XUMHUYECKON peakIuu — MpU pPElIeHUH Y4eOHO-TT03HABATENbHbBIX 3a/1a4, ¢ YYETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBISATH U XapaKTEPU30BATh CYIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIAMA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIC CBS3U U
IPOTHUBOPEYUHUS B U3y4YaeMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HWCIIONIh30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI 10
POBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUM;

NpPUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHU3allMd W TIPOBEJICHUIO
YYEHUYECKUX JKCIEPUMEHTOB, YMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(MOPMAIUIO
pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayqHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKAHUS, CIPABOYHBIE
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO UH(POpMAIIHIO;
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yMEHUE NPUMEHSATh pa3judyHble METO/bl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ[a4 ONPENEIEHHOr0 TUIA, MPUOOPETEHHE OMbITA B
o0acTd UCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO POpMY MpeACTaBICHUS UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMH, JharpaMMaMu,
apyrumu hopMamu rpaduKe U UX KOMOWHAIASMY,

YMEHUE UCIOJb30BaTh M aHAJIM3UPOBAThL B Ipolecce Yy4YeOHOH U
UCCJIEIOBATEIbCKON ACATENbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPY)KAIOIIEH MNpUpPOITHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe IeCTBHSA:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJ€ Jauagora W (WIh) JIUCKYCCHH) TIO
cymecTBy  oOcyxkmaemMoil  TeMbl, (GOPMYIMPOBATH  CBOU  MPEAIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEII0KEHHOMN 3a/1a4y;

YMEHHUS  NPEJCTaBIATh  IOJYYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JEATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh MPE3EHTAIUI0
pPE3yJIbTATOB BBHIMOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (JabopaTOPHOro OIbITa,
nmabopaTopHOIl pabOTHI MO HCCIEOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS Y4E€OHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIENOBATENbCKOM  JESATENBHOCTH  MpPU  PELIECHUHU
BO3HUKAIOUIUX TPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COIrJIaCOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUH, OIpPEACICHHE KpPUTEPUEB 110 OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BHIOUPATh HanbOosee 3PPEeKTUBHbIE CTOCOOBI pelIeHUs] YUeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOSTENbHO COCTABISTH WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBIA QJITOPUTM  JEUCTBUWA TNPU BBINOJHEHUN 3aJaHUM C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW L€, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaracMble B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB MO OCBOEHUIO 00S3aTEIBHOIO
COJIep>)KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepaibHOM pabodeil mporpaMMonu,
BBIJICISIIOT: OCBOCHHBIE OOYYAIOUIMMHUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
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neucTBul, crnenuduueckue g MPEAMETHOM 007acTh  «XUMHUS», BUJIBI
NEATEIbHOCTH IO  TMOJYYEHWKD HOBOI'O  3HAaHWS, €ro HHTEpIpETalnH,
IpeoOpPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsIX.

K koHiy oOydenusi B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIMUXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO 2JIEMEHTa B COSTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi PeaKius, Kiaccu(ukaius peakiuii: peaxiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaAKIMU 3aMElIeHUs, peaKkiuu
00MEHa, 7K30- ¥ SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHasi OpOUTalb, paanycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HENMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PAacTBOpP, MAaccoBas JOJsl BEIECTBA
(mpolleHTHas! KOHIIEHTPAIUs) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHSITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U MX MPEBPAILCHH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJiS CcoOCTaBieHus (opmyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN Mo
dbopmynaMm, BHUA XUMHUYECKOW CBsI3M (KOBaJeHTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpseiBaTh cMbIch llepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATH W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modouHas noarpymnmna (b-rpymnma)y, Manbsie u
OoJbIIMEe TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepmogumyeckas cucTreMa XHMHYECKHX djemeHToB J[. .
MenneneeBa» € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IJIEKTPOHOB
U paclpeelieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTAaBY YYAacCTBYIOIIMX B PEAKIIHUU
BEUIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TIIPOTEKAHUS XUMHUYECKHX [MPEBpAILCHUII B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JeMeHTa 1o (dopmyie
COEJIMHEHHMSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUY;

MPUMEHSTh OCHOBHBIE OIEpPALIUM MBICIUTENBHON NEATETbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3aluio, Kiaccuukaiuio,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — I M3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKHX PpEAKUUI, ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUsA — HaOIIOIeHHe, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CIIEIOBaTh  MpPABWJIAM  IIOJAb30BAHHUS  XMMHYECKOM  NOCYIOU U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHUIO WU COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMMHUYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBI0 WHIMKATOPOB
(;makmyc, deHondTanenH, METWIOPAHXK U JPYyrue).

K xonIy oOydenus B 9 kiacce npeMeTHbIE Pe3ylbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIECTBO,
CIIOKHOE BENIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKasi CBA3b, TEIIOBOU I(h(DHEKT
peaknuu,  MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJICKTPOJIUTHI, SJIEKTPOIIMTUYECKAs HUCCOLMALMS, PEaKIMhd HOHHOTO
oOMeHa, KaTalau3aTtop, XHUMHYECKOE€ paBHOBECHe, OOpaTUMble U
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HeoOpaTUMbIE peaklUWH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb,  OKHCIEHHE U  BOCCTaHOBJICHHUE,
IIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJIGHTHAs, MOHHAas,
METAJUINYECKasl), KpHUCTAJUIMYECKAass pEIIETKa, KOPpO3Hs METAaJLIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakluu, TMpeAebHO JOIyCTUMAs
koHneHnTpanus [TJIK BemecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUM U
MPUMEHSTH 3TU MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBlieHUs (opmyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

ONpENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUA XUMUYECKON
CBA3M (KOBaJI€HTHas, WOHHAsA, METaJUIMYecKasi)) B HEOPraHUYECKUX
COEJIMHEHMSIX, 3apsij UOHA MO XUMHUYECKOU (opmyJsie, XapakTep Cpenbl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKON
PEIETKN KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbIich llepuommnueckoro 3axkona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OINHUCHIBATH W XapaKTepU30BaTh
TabnnyHyto (¢opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarh MOHATUS «rjaBHasg noarpymmna (A-rpynma)» M «1o0o4Has
noarpynna (b-rpynma)», Manble U OOJbIIME TEPUOMABI, COOTHOCHUTH
0o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B TEPUOAUYECKON Taldmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsi fAapa, oOIIee YHUCIO JJIEKTPOHOB H
pacrpeieieHue HMX MO0 DJIGKTPOHHBIM  CJO0sIM), OOBSCHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB U MX COCIUHEHUH B
npeAeax MajibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIY UM COCTaBY YYAaCTBYIOUIMX B pEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHYECKUE
CBOWCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIas OIKHCAHUE
npUMepaMU MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIJIAITh YPAaBHEHHUS AJIEKTPOJUTHUYECKONM JHUCCOUMALUMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUIA NOHHOTO
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oOMeHa, ypaBHEHMsI peakiuii, TMOATBEPKIAAIOIIUX CYIIECTBOBaHUE
TEeHETUYECKOW CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUH
MOCPEICTBOM COCTAaBJICHUSI 3JIEKTPOHHOTO OalaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHMX TMPEBpPAlIEHUN B pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO »JJIeMEHTa Mo Qopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmofaTh  MOpaBuia  MOJIB30BAHUA  XUMHUYECKOM  MOCyAod U
7a0opaTopHBIM  O0OpYJOBAaHMEM, a TaKXke TMpaBuiaa oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU I10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO Tra3a);

OPOBOJUTH  PEAKIMU,  TOJTBEPKJAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUII-, OPOMUJI-,
uonua-, KapOoHar-, ¢ocdar-, CHIMUKaAT-, Cylbdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpallU¥ MBICIUTEIHHON NESATebHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — NJI1 WM3y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIN, €CTeCTBEHHO-HAYYHbIE METOABl TO3HAHUS —
HAOII0JICHUE, U3MEPEHUE, MOJEIUPOBaHUE, SKCIIEPUMEHT (peasibHBIN U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBO yacoB
Ne HanmeHnoBanue pa3ieioB u DJIeKTpOHHBIe (LM (ppoBHIE)
KonTpoabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoTbI
Pasnea 1. IlepponavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU JI€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

yeJIoOBeKa

12 BermecTBa u xumMmuueckue 15 1 bubmmnorexa IHOK

' peakiuu https://m.edso00.ru/7f41837c

Hroro mo pazneny 20

Paznen 2. BaxHelune npeacTaBUTe 1M HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubmmoreka [JOK

' 00 okcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa. Ionsatue o kucinorax 8 1 bu6nuorexa [IOK

' U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bub6nunorexa LIOK

' OCHOBaHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c¢

Hroro mo pazueny 30

Paznea 3. Ilepnonnyeckuii 3axkon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. . MennaeneeBa. CTpoeHne aToMOB.
Xumuueckasi cBsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT
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https://m.edsoo.ru/7f41837c

[lepuoguueckuii 3aKOH U

31 Ilepunonnueckas cucrema 7 bu6nuorexa [IOK
XUMHUYECKHX deMeHTOB /. W. https://m.edso00.ru/7f41837c
Menneneesa. CtpoeHne atoma
XUMHYECKas CBS3b. BuGmorexa [IOK

32 OxrcauTenbHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIHHBIE PEaAKIINH

Hiroro no pasaeny 15 s metsbonurtats3T
PesepBHOE BpeMms 3 bubmorera [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TeM uugposbie
Ne ni/m P KonTpoabnsie | IIpakTnueckue (1upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. BemecTBo 1 XMMU4ecKHe peakun
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/eJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 8 1 1 bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nena 2. HeMeTaJbI H HX COeINHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' anemeHToB VIIA-rpymmel. ["anorens https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PyTHEL. £-ep https://m.edso00.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LIOK
' PYTHEL. ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
' . DYIIBL PO https://m.edso0.ru/7f41a636
KPEMHHU U UX COCTMHEHUS
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Hroro no pazueny 25
Pa3nea 3. MeTaliIbl M X COeNHEHHUS
N bubnuorexa [IOK
3.1 Obmme cBoficTsa METAIIOR 4 https://m.edsoo.ru/7f41a636
. butmmoreka [IOK
3.2 Baxneinive MeTaiuibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmaorexa ITOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp Xumuu B :KU3HU 1 bub6mmoreka [IOK
yejoBeKa. Tera u BemecTsa 02.09.2025 | https://m.edsoo.ru/ff0d210c
5 Tlonarue o MeTolax MO3HAHUS B 1 but6mmoreka [JOK
XUMHUH 03.09.2025 | https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUH U IPUEMBI 1 bu6mmnoreka [IOK
oOparteHus ¢ 1abopaTOPHBIM 09.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bub6mmoreka [IOK
paszeneHus cMecen 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[paktuyeckast padora Ne 2
5 «Pa3znenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
a . PHMED 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOW COJIN)»
bubmmoreka [IOK
6 A 1
TOMBLI MOTICKYIRL 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHe 3JIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIC BEIIECTBA 1 bubmorera [JOK
P 24.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorera [JOK
YIPIPHOE Y1 30.09.2025 | https://m.edsoo.ru/ff0d2d50
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3aKoH MOCTOSHCTBA COCTABa BEIIICCTB.

but6mmoreka [IOK

10 Xinvitiecias Gopmyaa. Basieirhocts 01.10.2025 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
11 OTtHOCUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENIbHAS] MOJICKYJISIpHAsl Macca 07.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XMMUYECKOTO bubmuorexa [JOK
3JI€MEHTa B COCAMHEHUU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemectBa. Moib. bub6mmoreka [IOK
MoumnsipHast macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKUE SIBIICHHUS. bubmuoreka [JOK
XuMuueckasi peakius 15.10.2025 @ https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKU U yCIOBUS MPOTEKAHUS bubnuorexa LIOK
XUMHUYECKHUX PEeaKIHii 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUUECKUE YPABHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Breruucnenust koaudecTBa, MacChl
17 BEIIECTBA M0 YPABHCHUSAM XUMHYCCKHX bubmorera [JOK
B . P 05.11.2025 | https://m.edsoo.ru/ff0d5708
peakuuii
Knaccugukanms XuMH4eCKUX peakIiuii
18 (coe I/IHq;HI/IHH a3JIOKCHHS e bubmmorexa OK
g P ’ 11.11.2025 | https://m.edsoo.ru/ff0d3f34
3amenieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHuuKIoneauct. O600IeHNE 1 bubmmorexa LIOK
B ARET: o 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAaHUI
20 KonTponbhas pabora Nel no Teme bu6nuoreka [IOK
«BemiecTBa U XMMHUYECKUE PEAKLIUN 18.11.2025 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocrtas bubmuoreka [IOK
Bo3nyxa. Kuciopom — sneMeHT u 19.11.2025 @ https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusnueckre 1 XUMHUYECKHE CBOIICTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS Bubmmorera [IOK
POAR PEaieH ’ 25.11.2025 | https://m.eds00.ru/ff0d4614
ropenue). [TonsiTie 006 okcumax
CriocoObI moTydeHust KHCIIOPOa B
23 1abopaTOpPUH U MTPOMBINIIICHHOCTH bubamorexa [IOK
patop P ' 26.11.2025  https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TemnnoBoit 3p ekt xumudeckon
24 peaKIiu, IOHATHE O bu6mmoteka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U 02.12.2025 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEAKIIHIX
T , .
R Bumiorera LIOK
P AV, 03.12.2025 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Mpaktuyeckas padota Ne 3 o treme
26 «[lonydyenue u cobupanue KUCI0poIa Bubmmorexa LIOK
7 P PO, 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOWCTBY
97 Bonopon — anemeHT u nmpocToe bu6nuoreka [IOK
BelecTBo. Haxoxxenue B npupoae 10.12.2025 |  https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bogopoaa. [Ipumenenne Boropoaa 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 [TonaTue o0 KMCIOTaX U COMAX bubamorexa [IOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mostydeHus: BOAOpoa B bubnuorexa LIOK
naboparopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Mpaktuyeckas padota Ne 4 o reme
31 «[lony4enue u cobupanue BOAOPOIA Bubmorexa LIOK
Y P AOPOAS, 24.12.2025 | https://m.edso0.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTB»
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Moutsipablii 00bEM ra30B. 3aKOH

bubmoreka [IOK

32
ABorajzpo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa, KOJIMUeCTBA
33 BEIIIECTBA rasa 1o ero M3BECTHOM bubmmorexa LOK
B . Y 13.01.2026 = https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Breraucnenuss 005EMOB ra3oB 10
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
YDABHEHITO peartuti 1 14.01.2026  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHHUI ra30B
35 duznvecKre 1 XMMUYSCKHE CBOMCTBA bubmuoreka [JOK
BOJIbI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 006 bu6mmoreka [JOK
WHIUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbleHHbIe
37 u HIEIEHaCBI peHHBII; aCTBOPBI B bubmorera [JOK
a P . 27.01.2026 | hitps:/m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIeCTBa B pacTBOpE
[TpakTrueckas pabota Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOPOB C bu6mmoreka [IOK
onpeenEHHON MacCOBOM J10Iei 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTponbhas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Bona» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKAIINS, but6mmoreka [IOK
HOMEHKJIAaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
[lonmyyenue u XUMHUYECKUE CBONCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa [IOK
’ P 10.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KiIaccuduxams, bubnuorexa [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHUYECKHE CBOMCTBA

bubmoreka [IOK

43 OCHOBaHHI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarms, but6mmoreka [IOK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [TomyyeHnue u XUMHYECKUE CBOMCTBA bu6mmoteka [IOK
KHCIIOT 24.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéLII) HIE)J'I )eHI/I}I XI/IMHchpKI/Ie Eubmiorexa HOK
. i ’ 25.02.2026 = https://m.edsoo.ru/00ad9474
CBOICTBa
[paktuyeckast pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHHYECKHUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eneTnueckas CBA3b MEXKY KJIaCCaMHU bu6mmoteka [IOK
HEOPraHMYECKUX COCIUHEHUN 04.03.2026 | https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3AIINAS bub6mmoreka [IOK
3HAHUI 10.03.2026 | https://m.edsoo.ru/00ad9ch2
KonTponbhas padora Ne3 no Teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX bubmmorexa I[IOK
. P 11.03.2026 | https://m.edsoo.ru/00ad9ela
COE€IMHEHUH
[lepBbIe TOMBITKU KTacCHPUKAITTN
51 XUMHYECKHX d1eMeHTOB. Iloustue o bubmorexa [JOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
IPyNax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ileprognueckast cuicTeMa XUMHUYECKHUX bubnmorexa LIOK
PHOA 18.03.2026 | https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menneneena
53 Ilepuoasl, rpymIIIbl, HOATP VI bubmmorexa [IOK
PHOJRL, TPYIUIRL, HOATPYH 01.04.2026 | https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHBIX

bubmoreka [IOK

>4 anep. M3oromnbl 07.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEeK
55 aTOMOB 351ieMeHTOoB [leproauueckoii Bubmmorexa LIOK
08.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemnl /1. V1. Menneneera
XapakTepucTHKa XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnuorexa [JOK
[lepunonuueckoii cucreme /1. 1. 14.04.2026 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUISL pa3BUTUS HayKy U npaktuku. /1. M. bu6nuorexa [IOK
MeneneeB — yu€Hbli, eaaror u 15.04.2026 @ https://m.edsoo.ru/00ada96e
rpaKaaHUH
Peseprubiil ypok. O6001eHue u
58 CI/ICTI;MaTI/BZII_)[I/ISI :;HaHpn;IH / bubmorexa [HOK
N 21.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
Kontponbnast pabota Ne4 o reme
59 «CtpoeHue aroma. XuMU4YECKast bu6mmoreka [IOK
cBs13b» / Beepoccuiickast mpoBepovHast 22.04.2026 | https://m.edsoo.ru/00adb486
pabota
50 DIIEKTPOOTPULIATEILHOCTh ATOMOB bu6mmoreka [IOK
XUMUYECKHUX DJIEMEHTOB 28.04.2026 | https://m.edsoo.ru/00adaab8
61 Honnast xumMuveckas CBsI3b bubamorexa [IOK
29.04.2026 | https://m.edsoo.ru/00adac34
62 KoBasieHTHas oJsipHast XUMUYECKast bu6mmoreka [IOK
CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHasi XUMHYECKas bu6muoreka [IOK
CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
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bubmoreka [IOK

64 CTeneHs okuceHHs 1 12.05.2026 | https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peaKIuu 13.05.2026 | https://m.edsoo.ru/00adb076

but6mmoreka LIOK

06 OKUCIHTEIH 1 BOCCTAHOBH TN 1 19.05.2026 https://m.edSO(])_.[ ru/00adb076
PesepBHelil ypok. O6001ICHHE U

67 cUCTeMAaTH3aInsI 3HAHUH 10 TEME 1 bub6mmoreka [IOK
«CtpoeHne aroma. XuMUYECKast 20.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b)»

68 PezepBHblil ypok. O600mIeHNE U 1 bu6muoreka [IOK
cucTeMaTH3alus 3HaHui 26.05.2026 | https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME

32



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hdara nu@ppoBbie
Tema ypoka Koutpoabubie | IlpakTunyeckue
n/n Bcero U3yYCHUS o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Ilepnonueckuil 3aKoH.

1 Ilepnonnueckas cucreMa 1 bu6nuorexa [IOK
XUMHUYECKUX deMeHTOB JI. W. 03.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 Bubmmorera [IOK

) 05.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOAOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmnoreka [IOK
HEOPraHMYECKUX BEIIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buabl XuMHUECKOM CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
KontponbHas pabota Nel o teme

5 I1 0 i 1 1
«IToBTOpeHue u yriyoiaeHue 3HaHU 17.09.2025
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiaccay

6 Knaccudukamnus XuMuaecKkux 1 but6mmoreka [IOK
peaKIuil M0 pa3IuYHbIM NIPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUYECKOU

7 eakuuu. [loHsATHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
peartytt. 24.09.2025 | https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIUIX
[TonsaTHE O XUMUYECKOM

8 aBHOBecur. PaKTOPBI, BIUSIONIAE 1 bubnmorexa HOK
P ' P, 26.09.2025 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUUYECKOU PEAKLINU U
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCINTEIBHO-BOCCTAHOBUTEILHBIE

but6mmoreka [IOK

9
peaKIu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopus >MEeKTPOTUTUUECKON
10 nccoruarmy. CUiIbHbIE U cIa0ble bubnmorexa LHIOK
A HHati. 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIIUU bubmorexa [JOK
P pearh 08.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOIMTHYECKOM 10.10.2025 | https://m.edsoo.ru/00add5d8
UCCOLMAIINT
XUMHYECKHE CBOUCTBA COJICH B
13 CBETE MPEACTABIEHNI 00 Eubmmorexa I{OK
p . 15.10.2025 | https://m.edsoo.ru/00add8b?2
AIEKTPOJIUTHICCKON JUCCOIHAITIT
14 ITousiTue o TuapoIN3€e Conen Eubmiorexa HHOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
15 O060011eHre U cucTeMaTU3alus bu6mmoreka [JOK
3HAHUI 22.10.2025 | https://m.edsoo.ru/00addd12
[IpaxkTuueckas padbora Ne 1.
16 «Pemenne 3KkcriepuMeHTaIbHBIX Bubmmorexa OK
P 24.10.2025 | https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padota No2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIHAINS bubmmorexa [IOK
p A HHAHIL 05.11.2025 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIH B PACTBOPAX)»
18 OO11as XxapaKTepucTUKa raJoreHoB. bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA HA IPUMEPE 07.11.2025 | https://m.edsoo.ru/00addfe2
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xJiopa

XinopoBogopo. CosstHast KHCIIOTa,

19 XUMHYECKHE CBOMCTBA, MOyICHUE bubmmorexa [IOK
> 1O ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «[loy4ueHne CoNsTHOM KUCIOTHI bubmorexa LOK
YHCHIE 0T ’ 14.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOWCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKIHil, €CIIU OAUH U3 bubmorexa OK
P, A 19.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO0mast XapaKTepuUCTHKA SJIEMEHTOB bubnuotexa [IOK
VIA-rpynms 21.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBIL.
23 Haxoxnenue cepbl 1 €€ COeTUHEHUI bu6mmoteka [IOK
B [IpUpPOJIe. XMMUYECKHE CBOMCTBA 26.11.2025 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo1, CTpPOCHHE, bu6mmoteka [{OK
du3HUYeCKre U XUMUIECKUE CBOWCTBA 28.11.2025 | https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 @HSHE%CKHEIIXH;;HGCKHG bubmorexa OK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XHUMHUUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MTPOMBINIJIEHHOTO CrIocoba
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bu6muoreka [IOK
XVWMHUYECKOE 3arps3HEHNE 05.12.2025 | https://m.edsoo.ru/00adec8a
OKPYXaroIIe Cpeabl COCTUHEHUSIMU
cepsl
27 Brruucienne MacCcoBOM JOIU BEIXOA but6mmoreka [JOK
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IPOAYKTA PeaKIMu 10.12.2025 | https://m.edsoo.ru/00adec8a
OO611as XxapaKTepUCTHKa 3JIEMEHTOB
08 VA-rpynmnsl. A30T, bu6nuorexa [IOK
pacrpocTpaHeHHE B PUPOJIE, 12.12.2025 | https://m.edsoo.ru/00adeea6
bu3nvecKre U XUMHYECKUE CBOMCTBA
AmMHaK, ero pu3ndeckue u
29 XUMUYECKHUE CBOWCTBA, MOTYYECHUE U bubmmorexa IOK
> 1O 17.12.2025 | https://m.edsoo.ru/00adf004
NPUMEHCHHE
[Tpaktrueckas padota Ne 3 o Teme
30 «[lony4yenne aMMuaka, U3y4eHUe ero bubmmorexa LIOK
o 1Y 19.12.2025 @ https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KucioTa, e€ pusudeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnons30BaHue HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAJIbHBIX
32 00peHnit. XUMHUECKOe bubmmorexa OK
YAODP ' . 26.12.2025 | https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPYKAIOIIECH CpeIbl
COCTMHCHUSIMU a30Ta
®ocdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaSI KI/I?J'I(}_))Ta q)(bI/II)3I/I(‘{e2:KI/Ie u bubmmorexa OK
P . 14.01.2026 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTyUYeHHE
Hcnonb3oBanue pocdaTos B
34 KaueCTBE MUHEPAIbHBIX YIOOPECHUH. bu6mmoreka [IOK
3arps3HeHue MPUPOJHOM Cpe/ibl 16.01.2026 | https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacnpocTpaneHNue B
35 npu i g $H3;ieézieIIXHMquCKHC bubmmorexa 10K
PHPOZE, 21.01.2026 | https://m.edsoo.ru/00adfd9c

CBOMICTBA
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Oxcunpl yriepoja, ux Gpusndeckue u
XAUMHUYECKHE CBOMCTBA.

but6mmoreka [JOK

36
DKONOTUYECKUE TPOOTIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsi3aHHbIE ¢ oKkcuaoM yriepoaa (1V)
37 VYronpHas KUCIOTa U €€ Colu bubmmorexa [IOK
28.01.2026 | https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o reme
38 "[lonyuyeHue yriaekucioro rasa. bubnuorexa [JOK
KadectBennas peakuus Ha kapOoHaT- 30.01.2026 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHEIE MOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBaX KakK O bubmorera [JOK
P B 04.02.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemnwuii u ero coenuHeHHs bubmorera [JOK
P 8 06.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTrueckas pabora Ne 5.
41 Pemrenne skcnepruMeHTaNnbHBIX 33124 bu6mmnoreka [IOK
o Teme «BakHeilme HeMeTaJlTbl U 11.02.2026 | https://m.edsoo.ru/00ae0bf2
UX COCAMHCHHUSD)
KontponbHas padota Ne3 mo teme
42 «Baxneimme HeMeTauTbl U UX bubmorera [JOK
13.02.2026 | https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DJIEMEHTOB —
43 MeTauioB. MeTtajuinueckas CBs3b U bubmuorexa [IOK
METaAJUTMYECKask KpUCTAIUTMIECKas 18.02.2026 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
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XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMUYSCKUIN Ps bubmorexa HOK
P N P 20.02.2026 | https://m.edsoo.ru/00ae1156
HATPSDKEHUH METAIIOB
Ob61ue crocoObl MOTYyYSHHUS
MeTtaiuioB. CrraBel. Beraucienus mo
45 ABHCHMSIM XUMHYECCKUX PEAKIIHI bubmiorexa HOK
P Pealdiit, 25.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
IpPUMECH
46 [TonsaTHE O KOPPO3UU METAIITIOB brbmorera [IOK
PP 20.02.2026 | https://m.edso0.ru/00ae1278
but6mmoreka [IOK
47 Ienourpe MeraLis! 04.03.2026 | https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmoreka [IOK
KaJlust 06.03.2026 | https://m.edsoo.ru/00ael14b?2
49 [IlenouyHO3eMENBbHBIE METAIUIBI — bubnuorexa [JOK
KaJIBIIMA 1 MarHui 11.03.2026 | https://m.edsoo.ru/00ael15e8
50 Baxuetimmue coeTuHEHUS KAJIBIUI Eubmmorexa ITOK
A H 13.03.2026 | https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATH3AIINAS
3HAHUI 18.03.2026
59 JKécTKkoCTh BOJBI M CIIOCOOKI ¢& bubmoreka LIOK
YCTpaHEHUS 20.03.2026 | https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTD BOABLI M METOJIBI €€ Eubmiorexa HOK
" A 8 01.04.2026 | https://m.edsoo.ru/00aelae8
yCTpaHSHUS
. but6mmoreka [IOK
>4 AJIOMHHHH 03.04.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
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THIPOKCHIA 08.04.2026 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
> AKeneso 10.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU JKeTe3a bubmmoreka [IOK
(I u xene3a (1) 15.04.2026 | https://m.edsoo.ru/00ae35e6
58 O0600111eHrEe U cUCTEMATU3AIUS
3HAHUU 17.04.2026
[TpakTrueckas pabota Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX 33124 bubnuorexa LIOK
o Teme «BakHeime MeTauTbl U UX 22.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHX PEAKIUI, CIU OVMH U3
60 pEareHToB J1aH B U30BbITKE WU bu6nuorexa [IOK
COJZIEPKUT IpUMeECH. Brruncnenus 24.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJU BBIX0JIa TIPOYKTA
peakuuu
61 O060011eHre U cucTEMaTU3AIUS
3HAHUU 29.04.2026
KontponbHas pabota Ne4 o teme
62 «BaxHeumme MeTauTbl U UX 06.05.2026
COCTMHCHUS
63 BemecTsa u maTepuainsl B but6mmoreka [IOK
MMOBCETHEBHOMW XKU3HH YE€JIOBEKa 08.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHNE bubnuorexa LIOK
OKpY’KaromIei cpeibl 13.05.2026 | https://m.edso0o.ru/00ae4270
65 Ponb xuMuu B perieHuun bu6muoreka [IOK
HKOJIOTHYECKUX MPoOIeM 15.05.2026 | https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHUCTeMaTH3aIus 3HAaHUI 20.05.2026 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblil ypok. O60011eHNE U 1 bu6nuorexa [IOK
cucTeMaTh3alus 3HaHUi 22.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHBIi ypok 1
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KUIIACC

Kon
MpoBePsSIeMOTro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJILHI)Ie XUMHUYCCKUC ITOHATUA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMMYECKHMX IIOHATHM: aToM,
MOJIEKYJIa, XMMHUYECKHUH DJIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0 XHMHYECKOTO
dJIEMEHTa B COCIWHEHUU, MOJIIPHBIN O0BEM, XMMHUUYECKas peaKifus,
KIaccupuKaMs  PEaKIuid:  peakuud  COCIUHCHHSA,  PEeaKIuu
pa3lIOKEHUsS, PEaKUMU 3aMEUICHHUs, pPeaKIuu OOMeHa, 5K30- U
SHAOTEPMHUUYSCKHE PEAKINH, TEIUIOBOW 3((EKT peakuuu, pacTBop,

MaccoBas /1015 BELECTBA (MPOLIEHTHAs KOHLIEHTpALsl) B pacTBOpPE

1.2

WIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

IMPHUMCHATD 3THU MMOHATHA IIPU OITMCAHNUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIsl COCTaBlIeHUS (POpMyI

BEIIIECTB U YPABHEHUIN XUMUYECKUX peakIui

14

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChl BC€IICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIITh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAMHCHUAX

1.6

KJIacCU(PUIUPOBATh XMMHUYECKHE pEakuu (M0 YHUCIy U COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3D (DEKTY)

1.7

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MAaccChl

BCIICCTB
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1.8

BBIYHUCIIATh MACCOBYIO OO XMMHYCCKOI'O JJIECMCHTA I10 (1)OpMy.]'IC

COEIUHEHUS,

1.9

BBIYHCJIATE MaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPE

1.10

NPUMEHSATHh €CTCCTBCHHOHAYYHBIC METObI MIO3HAHUS — HAOIIOJICHUE,
U3MEpPEHHE,  MOJICIIUPOBAHUE,  OKCHEPUMEHT  (pealbHBId U

MBICJICHHBIN )

IIo Teme: «Baxuelimmue MNpEeaACTAaBUTCIIM HCOPTAHNYCCKUX BCILICCTB»

2.1

paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONnpeaAcAITb NPHUHAIJIC)KHOCTh BCIICCTB K OHpeIICHéHHOMy KJIaccy

coelMHeHuH 1o popmynam

2.3

KHaCCI/I(l)I/II_[I/IpOBaTB HCOPTaHNYCCKUC BCUICCTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XHMHYECKHE CBOMCTBA
BEILLECTB Pa3JIMYHBIX KJIACCOB, MOATBEpPXkAasi OMHCAHUE MHpPUMEpPAMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA B€IIECCTB B 3aBUCHMMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHLIX YCIIOBUAX

2.6

CIeI0BaTh MpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
1a00paToOpHBEIM O00OpYIOBAaHUEM, a TaKKe IMpaBWIAM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSIMHU IO BBIIOJHEHUIO
7a00pPaTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJTYYCHHIO U COOMPAHMIO
ra3o00pa3HbIX BEHIECTB (BOAOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpOB C ONpEACIEHHON MacCOBOM JOJIed PacTBOPEHHOTO
BEIIECTBA, TUNIAHUPOBATH U MIPOBOJUTh XUMHUUECKUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO

HWHANKATOPOB (JaKkMyc, (heHondranent, METUIOPaHX U ApYyrue)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOUN pEaKIuu

Ilo Teme: «llepuonmyeckuii 3akoH u Ilepuoaunueckas cucrema
xumuyeckux siemeHtoB JI. WM. MengeneeBa. CtpoeHue aToOMOB.

Xumuaeckas cBI3b. OKUCINTEILHO-BOCCTAHOBUTEIHHEIC peakunmn»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHIA: SIpPO aToMa,
9JICKTPOHHBIA CIIOM aroma, aToMHas OpOWTallb, paguyc aToma,

XUMHYECKas CBA3b, MOJIKIpHAd W HCIOJISIPHAsA KOBAJICHTHAA CBA3b,
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QJICKTPOOTPpUIATCIIbHOCTh, HOHHAA CBA3b, MHOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/IIII/IpOBaTI) XUMHUYECKUEC DJICMECHTHI

3.3

OTNMCHIBATh M XapaKTepHu3oBaTh TabimuyHyro ¢opmy Ilepuomudaeckoii
CUCTEMBl XMMMUECKHMX DJJIEMEHTOB: pa3iuyaTh MOHITHUS «TJIaBHas
noarpynna (Arpynma)» u «mobounas mnoxarpynma (brpymma)y,

«MaJIbIe» U «OOJIBIIINEC) NEprUOabI

3.4

packpeiBaTh cMbich Ilepumoamdeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAaHUE MMEPUOIUICCKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHX DJJIEMEHTOB OT HX TnoJiokeHus B [lepuogmdeckoit

CUCTEMC

3.5

COOTHOCHTH  000O3HAUeHHUs, KOTOphIE HWMEIOTCS B  Talmmie
«Ileppuoguyeckass  cucreMa  XUMHYeCKMX  dyiemMeHToB  J[.M.
MeHieneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsn supa, oOIIee YHCIo

QJICKTPOHOB U PACHPCACIICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIpCACIATH CTCIICHb OKHUCJICHUA JJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

ONpeseNATh BUJA XUMHUYECKOM CBsI3U (KOBaJIeHTHass M HWOHHasi) B

HCOPraHUYCCKHUX COCAUHCHUAX

9 KVIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThHI OCBOCHUSA OCHOBHOI1
06p330BaTeHLHOﬁ nporpamMmmMmabl OCHOBHOTI'O 00111ero 06p330BaHI/Iﬂ

1

Ilo Teme: ((BeIHeCTBO U XUMHWYCCKasA PCAKIUA

11

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSTHH: pacTBOp,
JEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJUTHYECKasl AMCCOLUaIus,
peakli MOHHOro OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTUMBble peakuuuy,
OKHUCJINTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIMS,

aM(I)OTCpHOCTL, XUMHUYCCKas CBA3b (KOBaJICHTHa}I, HOHHAas,
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MeTaJ’IJ’II/ILIeCKaH), KpUCTAJLIMICCKaAs peméTKa, CILIaBbl, CKOPOCTb

XUMHYECKOW peaKkuu

1.2

WIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATHH H

MNPUMCHATH 3TU MMOHATHA IMPU OITMCAaHWK BCIIECCTB U UX HpeBpaIlIGHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS HIIEKTPOJUTUYECKOM IUCCOLMALUU KHCIIOT,
LIEJI0Yed M COJIEH, IOJHBIE W COKPAILUEHHBIC YPAaBHEHUs pEaKIUil

HOHHOI0 0OMeHa

1.4

PaCKpbIBaTh CYINHOCTHb OKHUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUA IJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOI peakiuu

Ilo Temam: «Hemeramnpl MU HUX COEOMHEHUS» U «MeTaliabl U HUX

COCAUHCHUA»

2.1

XapaKTepru30BaTh (ONMUCHIBATE) OOIINE U CIICU(PUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX U CJIOXKHBIX BEILIECTB, IOATBEPXKAAs OIMCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITh YPaBHEHHUS PEAKIIMM, MOATBEPKIAIOIINX CYIIECTBOBAHHE

TCHETHYCCKOH CBS3U MCXKY BEIIECCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKHUX HpeBpameHHﬁ B pPa3JIMYHBIX

YCIHOBUSAX

2.4

cleloBaTh MpaBWIaM [OJb30BAHUS XUMHUYECKOW TOCYIOM H
7a00paToOpHBIM O0OpYyIOBaHUEM, a TaKKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHYECKHUX OMNBITOB IO TMOJTYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOANTh PEAKIMH, IMOJTBEP)KIAIONINE KAYSCTBECHHBIH COCTAaB
pa3IUYHBIX BEMICCTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
Opomua, womaua, kapOonar, Qocdar, cunmHMKaT, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METAJIOB,

IMPUCYTCTBYIOIHUC B BOAHLIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB

[To Teme: «XuUMHS U OKpYXKAIOIIasi cpeiay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMmuuyeckux moHsatuil: [IJIK

BCIICCTBA, KOPPO3Hd METAJIJIOB
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3.2

NPUMEHATh OCHOBHBIC OIEpPaIlMM MBICIUTCIIBHON JCATEIBHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTH3aIINIo,
BBISIBJICHHE TPHYUHHO-CJICICTBEHHBIX CBS3CH — IS HM3YYCHHS
CBOI>'ICTB BCIICCTB N XHUMHUYCCKHUX peaKHHI)'I; GCTGCTBGHHOHaYIIHBIC
METOJIbI TIO3HAHUS — HAOJIOJICHUE, HM3MEpPEHUE, MOJICITUPOBAHUE,

SKCIIEPUMEHT (peasibHbI U MBICJICHHBIN)
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HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATHA

11

[Ipeamer xumuu. Poiab XUMUU B KM3HU YeOBEKAa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEMIECTB. ArperatHoe COCTOSIHUE

BCIICCTB

1.2

Ilonsarue o METOJax IMO3HaHWA B XUMHH. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

13

ATOMBI H MOJICKYIJIBL. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKUX

QJICMCHTOB. HpOCTLIe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ'IGKYJIﬂpHOC yucHue

14

Xumudaeckast (bOpMYJ'Ia. BanenTHOCTE aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENIbHAS aTOMHasAa macca.
OTtHOCHUTEIHHAS MOJICKYJIdpHas Macca. Maccosas J0JIs1 XUMHUYCCKOI'O 3JIEMCHTA

B COCAMHCHHUH

1.5

KomnuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuétsl mo Qopmynam

XUMHUYECKUX COeIUHCHUN

1.6

du3nuecknue U XUMHUYECKHE SBJICHHUA. XUMHYECKas peaKknus u eé IIPpU3HAKH.
3aKoH COXpaHCHHUA MACChI BCIICCTB. Xumudeckue YpaBHCHHUA. KJ'IaCCI/I(i)I/IKaI_II/IH

XUMHUYECKHUX peaKIui (COeqUHEHUs, pa3IOKEHHs, 3aMEIIeHNs], 0OMEHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCY/I0H, ¢ MpaBUIaMU
paboTtel B Jaboparopuu U TOpuéMamMu  oOpamieHuss ¢ J1abopaTOpPHBIM
o0OpyJIOBaHMEM, HW3yYeHHE U ONHCAaHWE (UIUYECKUX CBOMCTB 00pPasloB
HEOpPraHWYECKNX BEIIeCTB, HaOMIOAcHWE Qu3ndyeckux (IUIaBIICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKe, KUTMICHHE U KOHACHCAIUS BOJbI) U
XUMHYECKHX (TOpeHHe CBeYM, [MPOKAIMBaHWE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHCIOTOM) SBJICHUN, HAONIOJCHHE U OIHCaHUE
MPU3HAKOB TMPOTEKAaHHUS XUMUYECKUX peakiuii (pa3loKeHHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pasloKeHue
rugpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBHE KeJie3a C PACTBOPOM

commu meau(ll), mzydenue cmocoOoB pa3aeneHus: cMeceit (C MoOMOIIbI0 MarHuTa,
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¢bunbTpOBaHMUE, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMaTorpadus), MpoBeACHUE
OYHCTKHU TIOBAPEHHOW COJIM, HAOIIOJEHUE U ONICAHKUE PE3YJIbTATOB IIPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsI MacChl, CO3JlaHHuEe MoJienei

MOJIEKYI (IIIApOCTEPIKHEBBIX )

Baxnelimue npencraBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3jeMeHT W mpocToe
BelecTBO. HaxoxaeHue kucimopona B MpHUPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakiuuu ropenus). Oxcunsl. [lpumenenue kucnmopona. CrocoOs
MOJYYCHUST KHUCIIOpOJia B J1a0OpaTOpMM W TMPOMBIIUICHHOCTH. KpyroBopor

KHcnopoa B mpupoe. O30H — alyoTponHas MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnnoBoii 3¢HEeKT XUMUIECKON peaKIiu, TS PMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHIOTEPMHUYECKUE Peakinu. TOIUIMBO: YroJib M METaH. 3arps3HeHNEe BO3/IyXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, paspyiieHne 030HOBOTO CIIO0s

2.3

Bonopon — snmement u mpocroe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI TOIyYEHHS.

Kucnorte! 1 conu

2.4

Monsipabiii 00BEM Ta30B. Pacy€Thl MO0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBOWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBIL
HacmmeHHme N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BEIICCTB B BO/JE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOJIBIL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe W B KHU3HU denoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHHE MpPHUPOAHBIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coeauHeHudd. Oxcuapl. Kmaccudukarms
OKCHJIOB: coJjieoOpa3yromme (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHble) U
HeconeoOpasyronue. Homenkmatypa oxcupoB. Du3nyeckre W XUMHUYCCKUC

cBoiicTBa OKCHAOB. [losydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatrypa ocHOBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccupukanus kucior. Homenknatypa kucinor. ®Ousnueckue u
XUMHYECKHE cBoMcTBa KUCIOT. Pan akruBHoctu MetauioB H.H. bekerosa.

HOHy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkinarypa coseil. dusznueckue M XUMHUYECKHE CBOMCTBa COJIEH.
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[Tonyuenue coneu

2.10

I'enernueckas cBI3b MCKIY KilaCCaMH HEOPTaHUYCCKHUX COGI[I/IHGHI/II\/'I

2.11

XUMUYECKUH  AKCIEPUMEHT: KAYECTBEHHOE OIPENEIICHHE  COAEpkKaHUA
KHCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHHe, paclO3HABaHUE W HM3y4YCHHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJEHCTBHS BEUIECTB C KHCIOPOIAOM U
yCJIOBUSI BOSHUKHOBEHUS U IpEeKpalleHusi ropeHus (moxapa), 03HaKOMIJICHHUE C
o0Opa3llaMM OKCHJOB M OINMCAHUE WX CBOICTB, NOJy4YeHUE, coOupaHue,
pacro3HaBaHHE U W3y4eHHE CBOWCTB BOJOpona (TOpeHHE), B3aHMMOJACHCTBHE
Bogopoaa ¢ okcumoMm meau(ll) (BO3MOXHO HCTIOIB30BaHKME BHICOMATEPHATIOR),
HaOmoieHne 00paslloB  BEIIECTB KOJIMYECTBOM | MoOIb, HCCIeI0BaHUE
0COOEHHOCTEHl pacTBOPEHMS BEIIECTB C Pa3IMYHOM  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MACCOBOM J0JIEM PacTBOPEHHOTO
BEIIECTBA, B3aMMOJECHCTBHE BOJAbI C METaulaMHU (HATPUEM U KaJlbLUEM)
(BO3MOYKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OIpPEACIECHUE PACTBOPOB
KHCIIOT M IIEeJ0Yell C IOMOIIbI0 HHAMKATOPOB, HCCJEN0BaHUE 00pa3LoB
HEOPTaHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHUCIOT U IIEN0Yel, u3ydyeHue
B3auMosiercTBus okcuaa Meau(ll) ¢ pacTBopoM cepHOMl KHCIOTBI, KHUCIOT C
MeTajslaMH, PeakIfii HeUTpanu3aiuu, MoydeHue HEPaCcTBOPUMBIX OCHOBaHHH,
BBHITECHEHHE OJIHOTO MeTajyla JpYrMM U3 pacTBOpa COJH, pELICHUE
AKCIIEPUMEHTANIBHBIX 33/1au Mo TeMme «BakHelne Kiacchl HEOPraHMYECKUX

COEIUHEHUIN

[lepnonnueckuit 3akoH u [lepuoanueckas CUCTEMa XUMUYECKHUX DJIIEMEHTOB
J .. MenneneeBa. CTpoeHue aToMoB. XUMHU4ecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIITUN

3.1

[lepBpie TOMBITKM KIacCUPUKALUKA XUMUYECKUX dJeMeHTOB. [loHsatue o
TpyNNax CXOMHBIX AJIEMEHTOB (IIETOYHBbIE U IIEIOYHO3EMENbHbIE METallbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe O00pa3ylT amMpoTepHbIE

OKCHJIbI U TUAPOKCHIBI

3.2

[lepnonnueckuit 3axoH. [lepnoandeckas cucreMa XUMUYECKUX deMeHTOB J1.1.
Menpeneesa. KopotkonepunoaHas " JUIMHHOIIEpUOAHAS (bopMbI
[lepnonnueckoir cucreMbl xumudyeckux oanementoB J[.M. Menneneesa.
Ilepuonsr u rpynnsl. PU3MYECKUN CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

CTpOCHI/IC atoMoB. CoCcTaB aTOMHBIX AACP. H3oTomnel. 3J'IeKTpOHBI. CTpOCHI/IC
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JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoanueckoii cucteme .M. Menneneena

3.4

3aKOHOMEpPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOMCTB IO TPYIINAM M IEPHOJAM.
3nauenue Ilepuonnueckoro 3akona u llepuonnueckoil cUCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — yd€HbIN U

TrpaXxJiaHUH

3.5

Xumuyeckass cBA3b. KoBaneHTHas (HOJSpHAsT M HEMOJSpHAas) CBA3b.

BJ'IGKTPOOTpI/IHaTeJ'IBHOCTB XAMHUYECKHX 3JIeMeHTOB. MoHHas cBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl

OKHCJICHHUS B BOocCTaHOBJIEHUS. OKUCIUTEIN ¥ BOCCTAHOBUTEIN

3.7

XUMUYECKUN OJKCHEPUMEHT: H3Y4eHHE O00pas3loB BEIECTB METANIOB U
HEMETAJJIOB, B3aUMOJACHCTBUE THIPOKCUAA LUHKA C PAaCTBOPAMU KHUCIOT U
LIEJI0YEH, TIPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHTCIIBbHBIX peaKL{I/Iﬁ (I‘OpCHI/IC, PCaKuun pa3jioKCHU, COCI[I/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

BeH.IeCTBO U XUMHUYCCKasA pCaKIus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMu4deckux snementos /.M.
MenpeneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kallus, KalblUsi M UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

Crpoenue BemiecTBa: BHABl XUMHUYECKOM CBsI3U. THMBl KpPUCTANIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOU PEIIETKI
Y BHJIa XUMUYeckoi cBsi3u. Kimaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXAYyHapoAHas U TpUBHaJIbHAsA). XMUMHUYECKHE CBOICTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jgMYHbIM  KjaccaM HEOpraHMYeCKHX COeJIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKkux peakiuid Mo pa3IndHbIM MIPU3HAKaM (110 YUCITYy U

COCTaBy YYacTBYIOUIMX B PEAKLUUU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo
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W3MEHEHUIO CTETIeHEH OKHUCIIEHHS XUMHUYECKHX AJIEMEHTOB, MO0 OOpaTUMOCTH,
M0 YYacTHUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOM peakinun

1.4

[lonstue 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKHX peakuusax. [lonsrtue o
TOMOT€HHBIX U T€TEPOreHHBIX peakuusax. [loHaTHe 0 XMMHUYECKOM paBHOBECHUHU.
@axTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOM pEaKIMU U T0JIO0KEHHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pcakuuu, 3J'IeKTp0HHLII71 OaaHc
OKHUCIIMTEIILHO-BOCCTAHOBHUTEIILHOM PCaKInU. CocraBneHue ypaBHCHI/Iﬁ
OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaHHCM MCTOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31€KTPOIIUTUUECKON TUCCOLMALMU. DJIEKTPOJIUTHl U HEITEKTPOJIUTHI.
KaTtuonsl, aHnoHbl. MeXaHU3M JUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMH
XuMHueckol cBs3u. CteneHs qucconnanuu. CUIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.
Peakuun noHHOTO OOMEHa. YCIOBHS NMPOTEKaHHUS PEaKIMid MOHHOTO OOMeHa,
IIOJIHBIE U COKpAIlEHHBbIE HOHHBIE YpaBHEHMs peakuuidl. CBOHCTBa KHCIIOT,
OCHOBaHMH U coJeil B cCBeTe TpEACTAaBICHUH 00 3IEKTPOTUTHUECKOU

Jucconuanuu. KadgecTBeHnbIe pC€aKIu Ha HOHBI. Ilonsarue o TUAPOJIN3C coJeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAITMUYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
ajaMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPUs), HUCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHMMHYECKOW PEAKIMKW OT BO3JICUCTBUS pPa3IUYHBIX (PAKTOpPOB;
UCCJIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  pAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIMM  KUCJIOT, Iefoue u coiedl  (BO3MOXKHO —HCIOJIb30BAHHE
BHUJIEOMATEpPHUAJIOB); ITPOBEICHHE OIbITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKAaHUs PeaKIMii MOHHOTO oOMeHa (0O0pa3oBaHMEe OCaJKa, BhIICIECHUE ra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peaKluil (TOpeHHe, Peakiuu Pa3oKEeHHs, COSTUHEHUs);
pacno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOUIbIO0 KaU€CTBEHHBIX peaKlui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemerams 1 ux COCIUHCHUA

2.1

OOmast xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTeNeHU okuciacHus. CTpoeHHne U GU3NUECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJlOTCHOB. XHMHYCCKHE CBOWCTBA Ha MpUMEpe XJopa

(BSaHMOHeﬁCTBHe C MCTalllaMH, HEMCTallllaMu, IJ_[CJ'IOLIaMI/I). XHOpOBOIIOpOII.
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ConsiHast KHCIIOTa, XMMUYECKHE CBOWMCTBA, MONTy4YeHHe, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJAOPOAA Ha OpraHU3M uesioBeka. BaxkHeilline XiIopuabl U UX

HaxO0XXJICHUE B MPUPO/IC

2.2

Obmas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u (pu3nueckue cBoiicTBa
MPOCTBIX BEIIECTB — KHCIOPOJa H Cepbl. AJUIOTPONHBIE MOIUPHUKAIMN
KHCIIOpO/la U cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOAOPOJ, CTPOEHHUE,
¢usnyeckue M XuMHUYecKue cBoWcTBa. OKCHIBI cepbl KakK MpPeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB. CepHasi KHCIOTa, (PU3MYecKHue U XUMHUYECKHE CBOMCTBA
(obmme kak mpeacTaBUTENs Kiacca KUCIOT U creruduyeckue). XuMUIeCKue
peakiuu, Nexalmue B OCHOBE MPOMBIINIICHHOTO crnoco0a MOTy4YeHHs] CepHOU
kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha
cynabdar-uoH. HaxoxxneHnue cepel U €€ COeAMHEHUN B MpUpoje. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHUS

2.3

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paCIIpOCTPAHEHUE B IPUPOJIE,
¢usnyeckue U XuMuueckue cBoicTra. KpyroBopor a3ora B npupojae. AMMUaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, mojydyeHue U npumeHenue. Conu
aMMOHUs, MX (u3nueckue U  XMMHUYECKHE CBOICTBa, IPHUMEHEHHE.
KauecTBeHHas peakuys Ha MOHbI aMMOHUs. A30THasl KUCJIOTa, €€ MOJydyeHHE,
¢bu3mveckue M XUMHUYECKHE CBOWCTBA (00IME Kak MPEeACTaBUTENS Kiacca
KHCHoT U crnenududeckue). Vcnonp3oBaHue HUTPATOB M cOjed aMMOHHS B
KauecTBE MHUHEpaIbHBIX y10OpeHuH. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpellbl COEIUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arps3HEHHE BO3/yXa, IOYBI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Monudukauu docdopa, Guznyeckre U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMUecKue u
XMMHUYECKHE CBOWCTBA, mosydeHue. lcmomp3oBanue ¢ocdaTroB B KauecTBe

MHHEPAJTBHBIX YI00peHUI

2.5

Obmas xapakrepuctuka 3yeMeHTOB IVA-rpymnmbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTETICHW OKUCJICHUSA.  YTIEpOJa, aJUIOTPOITHBIC
MOIU(UKAIMK, PACIPOCTPAHEHUE B TpPHPOJE, (U3MYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKcuabl yriepona,

ux (uznyeckue W XMMHUYECKHE CBOWCTBA, ACWCTBUE HA >KUBBIE OpPTaHHU3MBI,
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MOJTyYCHUE M NMPUMEHEHUE. DKOJOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yrinepona(lV); rumore3a ri00adbHOTO TOTEIUICHHS KIWMaTa;, MapHUKOBBIMA
adpdexr. YrompHas kuciaora U e€ comM, UX (HUINIECKUE U XUMUUYECKHE
CBOIiCTBa, mojyyeHue M mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHrl. Ucnonn3oBanue Kap6OHaTOB B 6I)ITy, MCIHUIWHEC, IMPOMBINUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

HepBOHa‘-IaJIBHBIC MOHATHS 00 OpTaHHUYCCKUX BCHICCTBAX KAK O COCAUHCHHAX
yriepoaa (MeTaH, OTaH, 3TWIICH, AUCTHUJICH, 3TaHOJI, T[JIMLOCPUH, YKCYCHadA
KI/ICHOTa). X cocTaB U XHMHYECKOE CTPOCHUC. [lonaTue o OHMOJIOrHYECKH
BaXXHBIX BCHICCTBAX: JXHPAX, 6CJ'IKaX, yriieBogax — WM UX PpOJIU B KU3HU
YCJIOBCKA. MaTCpI/IaHBHOC CANHCTBO OPraHUYCCKHUX U HCOPTraHUYCCKHX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumenenne. CoennHeHHUs KpeMHUs B mpupoae. OOmme mpeacrtaBieHUs o0
okcuze kpeMHus(1V) n kpemHueBoil kucnore. CUIIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIICHHOCTU. BaxkHelIMe CTpOUTEIbHbIE MaTEePUaIbI:
KepaMuKa, CTEKJIO, IeMeHT, OeToH, xene300eroH. [IpoOnemsbl OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B IMOBCEIHEBHOM KH3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: H3y4YeHHEe 00pa3ll0oB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, POBEJACHHUE KAYECTBEHHBIX pPEaKIMd Ha XJIOPU-
WOHbl M HaOJIOJEHHE IPHU3HAKOB HX MPOTEKAHUs; OIBIThL, OTpa)KaIoLIUe
(u3nyecKue U XMMUYECKHE CBOMCTBA TrajOreHOB U MX COCAUHEHHH (BO3MOKHO
HCII0JIb30BaHNE BUJICOMATEPUAIIOB); O3HAKOMJIEHHME C O0pa3lamMu XJIOPHIOB
(raoreHuIoB); O3HAKOMJICHHWE C O00pa3lamMu cepbl U € COCTUHCHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpUANIOB); HAONIOJEHHE Ipolecca
oOyrJIMBaHUs caxapa IMoJ JeHCTBUEM KOHIEHTPHUPOBAHHOW CEPHOM KHUCIOTHI;
U3yuyeHHe XMMUYECKHX CBOICTB pa30aBI€HHOW CEpHOW KHUCIOTHI, MPOBEICHHE
KayeCcTBEHHOW peakuuud Ha cynbdar-uoH u HaOIIOJACHHE TpuU3HaKa eé
MIPOTEKaHMs; O3HaKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUH (BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEpUAIOB), 0Opa3LaMu
a30THBIX U (OochHOPHBIX yIOOPEHUH; MOTydYeHHe, COOMpaHue, pacllO3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAKa; IIPOBEJECHME Ka4E€CTBCHHBIX DPEAKUUN HA HOH
aMMOHUS M (QochaT-uOH M U3yYEHHE NPU3HAKOB MX IPOTEKaHMS,
B3aMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO

HUCITIOJIB30BaHHC BI/IIIeOMaTepI/IaJIOB); HU3YUCHUC Mozeneit KPpUCTATNINICCKUX
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pemérok anMasa, TrpaduTta, GQyiepeHa; O3HAKOMIEHHE C TPOIECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTUBOrasa; IMoJlyueHue, coOupaHHe, paclio3HAaBaHWE U H3y4YCHHE CBOMCTB
YIJIEKUCIIOT0 Tra3a; IPOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoHAaT- U
CHIIMKAT-UOHBl M W3yYeHHE MPHU3HAKOB HMX TPOTEKaHUS; O3HAKOMIICHHE C
MPOIYKIMEH CHIIMKATHON TMPOMBIINUICHHOCTH; PEIICHUE JKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BajkHeHIe HeMeTaUIbl 1 UX COEINHEHUI»

MeTamisl 1 UX COeTUHEHUS

3.1

OO6m1as xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBaHUH WX
nojoxxenuss B llepuoamdeckoid cucteMe XuUMHYeCKHX dieMmeHToB JI.U.
MenpeneeBa u cTpoeHusi aToMOB. CTpOeHHE METAIIIIOB. MeTannyeckas CBsi3b U
METAJUTMYECKass  KPUCTAIUIMYECKas peméTka. ODJIEKTPOXUMHYECKUH  Psif

HaIpsHKEHUI METaJUIOB

3.2

dusnyeckue U XMMHUYECKHE CBOMCTBA MeTa/uIoB. O0mmuMe crnocoObl NOIy4eHUs
MeTa/uioB. [oHATHE O KOPPO3HM METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6LITy U MIPOMBIIIJIICHHOCTHU

3.3

[lenouynsle MeTayuibl: MoNiokeHHWe B Ilepuonnyeckoil cucteMe XMUMHUYECKUX
snemeHToB .M. MeHnaeneeBa; CTpOeHHE UX aTOMOB; HaXOXKJIECHUE B MPUPOJE.
duznueckre 1 XUMUIECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kausi). OKCUABI U
THUAPOKCHUIbI HATpUAd MW KaJlus. HpI/IMCHeHI/Ie ISJIOYHBIX MCTAJJIOB MU HX

COeIMHEHUI

3.4

[llenoyHO3eMeNbHBIE  METAJIbl MarHuii W KajdbLMW: TIOJIO)KEHUE B
[lepnonnueckoii cucreme XuMu4ecKux 3ieMeHToB .M. Menzaeneesa; crpoeHue
UX aTOMOB; HaxoXJIeHue B npupone. Pu3nUecKue U XUMUYECKUE CBOMCTBA
MarHusg W Kaiublivs. BakHeilline coeluHeHUs KajibLus (OKCUZ, THAPOKCHUI,

conn). JKEcTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmoMmuHMil: TionoxkeHue B Ileproguyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1I. MenneneeBa; cTpoeHME aroMma; HaxoxAeHHWe B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA alfoMUHUA. AM(OTEPHBIE CBOWCTBA OKCHAA M THIPOKCHUIA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme xuMuyeckux snemeHToB .M.
MenzeneeBa; CTpOECHHE aTOMa; HAXOXICHHE B mnpupone. DPU3HMYECKUE U
XUMHUYECKHe CBOMCTBa jxene3a. Okcuubl, ruapokcuanl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE
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3.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMIJIEHHE C 00pa3llaMi METAIIJIOB U CILIABOB,
X (U3MYECKMMH CBOMCTBAMM; H3YYEHHE PE3YyJIbTaTOB KOPPO3HHU METAIIJIOB
(BO3MOXHO HCIIOJTh30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJIbLUA W HATpuUsi C BOAOW (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHUAIIOB); HCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOpPEeHHs JKele3a B KUCIOpoAe (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUANIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHust, Kanblus, amomuHus, uHKa, sxenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE W OMKCAaHUE MPOLIECCOB OKpPAIIMBAHUS TUIAMEHM MOHAMU HATpus,
Kamuss W Kamblug ~ (BO3MOXKHO — HCIIOJI30BAHHE  BHJEOMATEPHAIOB);
uccienoBaHue amQpOTEepHBIX CBOMCTB THAPOKCUAA ATIOMUHHUS W THIPOKCHIA
LIMHKA; pelIeHre KCIIePUMEHTANbHBIX 33/1a4 1o TeMe «BaxkHeiilre MeTauibl U

UX COCOIUHCHUA»

X¥MHSL M OKpYyKaromas cpeaa

4.1

HoBble maTepuanbl u TexHonoruu. BemiecTBa U mMaTepuainbl B MOBCEIHEBHOM
JKU3HU 4YelloBeKa. XUMHUs U 340poBbe. be3omacHoe HCIOJIb30BAHUE BELIECTB U
XUMHYECKHX peakiuil B ObiTy. llepBas moMoImp Mpu XUMHYECKHX OKOTaX U

OTpAaBJICHUAX

4.2

OCHOBBI ~ 9KOJIOTHYECKOW  TPAaMOTHOCTH.  XHMHUYECKOe  3arps3HeHHe
okpyxkaromeit cpeast [1/IK. Pons XxumMun B penieHur 3KOJIOTHIECKUX TPOOIIEM.
[IpupoaHbIe WCTOYHUKH YTIIEBOJIOPOJAOB (Yyrojib, MPUPOIHBIN ra3, HE(Th),

MPOIYKTHI MX MEPEePadOTKH, KX POJIb B OBITY M POMBIIINICHHOCTH

4.3

XUMHUYECKUI SKCIIEPUMEHT: N3y4YeHHE 00pa3lioB MaTepHajoB (CTEKIIO, CIUIaBbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAIIb)
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HHPOBEPAEMBIE HA OI'3 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHOI
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpPoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpedOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30B0Oro ypoBHsl OCBOCHHsI OCHOBHON 00pa3oBaTe/1bHOI
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocnope ®PI'OC

1

IIpencrasnenue:

11

O TM03HABA€MOCTH SIBIICHUI MNPUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MPaKTHYECKOU
NEeSITENIbHOCTH 4YelIOBEKa B YCIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMIOHUMAaHHUEC MECTa XUMUHU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHWUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBaHHA BCIICCTB U HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccUOHATBHON NeSTeNbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKEHUSX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYarOIUMCS paccMaTpUBaTh
XUMHUIO KakK cepy cBoelt Oyaymieil npopeccuoHaabHON AesITeIbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHM Kak MPO(HUIBHOrO mpeaMmeTa

MIPHU TIEPEXO0ie Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHUs

BrnaneHue cucreMOl XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BOXHEHINIME XHMHYECKHE TIOHATHS: XUMHUYCCKHH OJIIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJIsIpHAS
Macchl, KOJIMYECTBO BEMICCTBA, MOJIb, MOJISIpPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIysi, pPEaKIuu COCTUHCHUS, PEAKIMH pPa3JIOKCHHS, PEaKIuu
3aMeIleHns, peaknud oOMeHa, TeruIoBOM 3((EeKT peakuuu, 3K30- |
SHJIOTEPMHUUYECKUE DPEAKIUH, PACTBOpP, MAaccoBas 0N XUMHUYECKOTO
JJIEMEHTA B COSMHEHUM, MacCOBas JIOJIS1 U MPOICHTHASI KOHIICHTPAIIHS

BCIIECTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHLIﬁ clion aToMa, aTOMHasa
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opOutanb, paadyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCICHHUS,
XUMHYECKAsl CB3b, JJIEKTPOOTPHULIATEIbHOCTD, MTOJIIPHAs U HEMOJSIPHAS
KOBaJICHTHAsl  CBA3b, HMOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4YecKass pemeéTka (aToMHasi, MOHHAsg, MeTaJulhJyecKas,
MOJIEKYJISipHasl), UOH, KaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMUTUYECKAsT ~ TUCCOLMAIMSA, PEaKIud HMOHHOrO OOMEHa,
OKHCJIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBMUTENb, OKHCJIEHHME W  BOCCTAHOBIEHHE, AJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMbIE peaKiuy,
CKOpOCTb XMMMYECKOW peakiuu, Kkaraiauszarop, [IJK, xopposus

MECTAJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONTNE 3aKOHBl XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoguueckuid 3akoH J[.MI. MeHaeneeBa, 3aKOH TMOCTOSTHCTBA

cocTaBa, 3aKOH ABOraapo

2.3

TEOPUH  XHUMHH: aTOMHO-MOJICKYJISIDHAsT ~ TEOpHs, TEOpUst

BHCKTPOHHTH‘IGCKOP'I Jucconuanmu

Brnanenue ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIIECH ;

3.1

YMEHUE MPaBUJIBHO UCIOJIb30BaTh U3yYEHHbIE BELIECTBA U MaTEPUaIbI
(B TOM uyHClI€ MMHEpaJbHBbIE YAOOpEHMs, MeTalulbl M CIUIABHI,
IPOAYKTHl NEepepabOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrns, nmpupoAHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MIPOM3BOJCTBE M IMOHUMaHHE 3HAUYEHUS KHUPOB, OEIKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4ejoBeKa; yMEHUE MTPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX TIPOLECCCOB HAa OPraHu3M 4YCJIOBCKA W OKPYKAIOUIYHO

IIPUPOJIHYIO CpELy

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH AOPYTUX

y4eOHBIX PEAMETOB

3.3

HaJW4Yue OMbITa paboThl C Pa3IUYHBIMH MCTOYHHKAMH WH(OpMaluu
o XUMHUU (HayyHass M HAy4YHO-TIONYJIspHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLCHUBATH I/IH(1)OpMaIII/IIO O BCHIICCTBAX, HX
MpEeBpallICHUAX u MPAKTUYCCKOM IMPUMCHCHUHA u YMCHHC

HCIIOJIB30BaTh €€ AJI pCHICHU A y‘-Ie6HO-HO3HaBaTe.HBHBIX 3aJga4d

BJ'IaI[eHI/IC OCHOBAaMH ITOHATHHHOIO arirapata M CHUMBOJIHYCCKOI'O

A3bIKa XUMHUHU OJIA COCTABJICHHA (1)OpMy.]'I HCOPTraHUYCCKUX BCIICCTB,
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ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYESCKOM

HomeHksatypsl (IUPAC u TpuBHanbHO)

YMenue oOBSACHATH CBSI3b IMOJIOKEHUS 3jieMeHTa B llepuonndeckoit

CUCTEMC C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsja sijapa, o0OIee YHucio
ANIEKTPOHOB), PACIPENCICHUEM OJJICKTPOHOB TI0 JHEPreTHUYCCKHM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOIOB, KAIUS U KATBIIHS
[IpencraBneHne 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPUIIATEIbHOCTS),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonnueckoit cucreme (B MalbIX T€pUOJAaX U  TJIABHBIX
MOATPYIIAX ) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue KraccuGpuImpoBarth:
7.1 XAMUYECKUE IIEMEHTBI
7.2 HEOPraHMYECKHUE BEIIECTBA
7.3 XUMUYECKHUE PEaKITIH
8 YMeHue onpeaessiTh:
81 BAJICHTHOCTh W CTEINCHb OKUCJICHHS XUMHYECKHUX DJIEMCHTOB, 3apsi
' MoHa
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAIMYECKOW CTPYKTYpHI B
' COCIMHEHUSIX
8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEUIECTB (KHCIOT, OCHOBAHHUN)
8.4 OKHCJIUTEb U BOCCTAHOBUTEID
9 YMeHue XxapakTepu30BaTh (GU3NUESCKHE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, Tpadur, anmas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUN, KaJWd, MarHUi,
KaJIbIIUN, aTFOMUHHM, JKeJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIe€ HMX BOJHBIX PacTBOpOB (Boja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIbI U THUIAPOKCHUIBI
9.2 MetamioB |-IIA rpymnm, amomunus, meau (1), muaka, xenesa (Il u
' I11), oxcuner yrnepoaa (I u 1V), kpemuns (1V), azota u dhocdopa (I11
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,
(dbocdopnas, yrojbHast, KpeMHHEBAS KUCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBATh W  XapaKTepU30BaTh CBOWCTBAa  BEHIECTB B

57




3aBUCHUMOCTH OT HMX COCTaBa W CTPOCHHA, INPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX

MIPEeBPAILEHUI B Pa3TUYHBIX YCIOBUIX

YMeHHE COCTABIATh MOJIEKYJISIPHBIE M MOHHBIC YPAaBHEHHUS PEAKLUN, B

10
TOM YHUCJIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLINI
10.3 WUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymm) HEOPTaHUYECKUX BEIIECTB
10.4 MTOITBEPIKTAIOIINX TEHETHICCKYIO B3aMMOCBS3b MKy HUMHU
11 YMeHUE BBIYHUCISITh (MIPOBOIUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO H MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJF0 XMMHUYECKOTO JIEMEHTa B COSTUHEHUHN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on
114 [0 YypaBHCHHUSAM XHMHUYCCKHX PEAKIUH W HAXOIUTh KOJIWICCTBO
' BEIECTBA, 00bEM U MacCy peareHTOB MJIH MPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro Tmo3HaHus (HaOmroneHwue,
121 HU3MEepeHue, SKCIIEPUMEHT, MOICTMPOBAHNUE) TIPU U3yUYECHUU BEIIECTB U
' XUMHUYECKHUX SBIIGHUH; YyMeHHe chopMynupoBath mpodiieMy U
MIPEATIOKUTh MYTH €€ peIICHUS
199 Oe3omacHOi pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHHEM
npaBujaMy 0€30IMacCHOTr0 0OpaIlleHUs C BEIIECTBAMH, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOM KM3HU, IPABUIIAMU MOBEACHHUS B IESAX COepEKeHUS
123 370pOBbSl M OKPYXKaloIE NPUPOAHOM Cpelbl; NOHUMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEAOTBPAILCHUS HX BPEIHOTO
BO3/ICHCTBUA
13 Hanuuume npakThyeckux HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIICIYFOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCeHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/II-IGCKI/IMI/I n XUMHNYCCKUMH SIBJICHUAMMU, OIIBITHI,
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WIUTIOCTPUPYIOIIUEC IIPU3HAKU ITPOTCKAHUA XUMHUYICCKHUX peaKuHﬁ

13.2

M3yUYeHHE CIIOCOOOB pa3IeIIeHUs] CMeceit

13.3

[OJydeHHE KHUCIOpPOAAa M M3Yy4EHHE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3Y4YEHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKHUCIIOIO rasa u

HU3YUCHHUC €CTO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIIEHHOW MAacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

135

MIPUMEHEHHE WH/INKaTOPOB (maxmyca, METHJIOpaHKa u
(dbenondTanenna) s omnpeneseHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U IIeJI0UEN

13.6

WCCIIEZIOBAHUE M ONMCAHHWE CBOWCTB HEOPraHWYECKHUX BEILECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJEHUCTBUS KUCIIOT C METAJIAMH,
OKCHJIaMU  METAUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHMSAMHM, COJIIMH; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOIO MeTajla [JIpyrUM U3  PacTBOpa  COJIU;
uccieioBaHue aM(OTEpPHBIX CBOMCTB THIPOKCUIOB ATIOMHUHHUS U

IIUHKA

13.7

pelieHne SKCIePUMEHTIBHBIX 337a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COEIUHEHUID; «DNEKTPOTUTHIECKAS
oucconuanmsay, «BaxHeWmme HeMeTaIbl W WX COESAUHCHUY,

«Baxxnaelme MeTaJuIbl U UX COEINHEHU)

13.8

XUMHYECKHE 9KCIIEPUMEHTHI, WLUTIOCTPUPYIOIIIHE MpU3HAKU
MPOTEKAaHUs peaKlnii MOHHOTrO OOMEHA; KaueCTBEHHBbIC pPEaKIUd Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHUI-, OPOMHUI-,
wonua-, cynbdar-, Qocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MArHusl, KaJbI¥sl, aJIFOMHUHHS,

xkenesa (2+) u xkenesa (3+), meau (2+), iuHKa

14

VYmenue:

141

NpeACTaBIATh PE3YJbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6JII/ILI U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATL CBA3U MCIKAY PCAJILHO Ha6J'IIOI[aeMLIMI/I XHUMHUYCCKUMU
ABJICHUAMU M ITPpOUCCCaMU, ITPOUCXOAAINIMMHU B MaKpO- U MUKPOMMUPC,

OOBSCHITH MPUUNHBI MHOTOOOpa3Hsl BEIIECTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘IaHBHHC XUMHNUYCCKHUC ITOHATHA

11

YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumunueckue dieMeHThl. CHMBOJIBI  XUMHYECKHUX

9JICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 31€MEHTOB. CTeneHb

OKHCJICHUA

14

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsT aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAas Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KonnyectBo BemectBa. Monb. MomsipHas macca. MousipHbiii 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MAaCChl U YMCJIa CTPYKTYPHBIX CIMHHUILL BEIICCTBA

1.6

@usznueckue U XUMUYECKHUE SIBJIICHHA. XUMUYECKas peakuus U €€ IPU3HAKU.

3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUUECKUE YPAaBHEHHUS

HepI/IO,[[I/I"IeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬁ CHUCTCEMa XHMMHYCCKHX OJICMCHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema XuMuyeckux snemeHToB .M.
Menpneneesa. Ilepuoasl u rpymnmsl. @U3NYECKU CMBICI MOPSIKOBOTO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIIbI DJICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
SJICKTPOHHBIX 0007I0Y€EK aTOMOB MCPBBIX 20 XMMHYECKHX D3JIIEMEHTOB

[Tepuonnueckoit cucremsl .M. Menneneesa

2.3

3aKOHOMCpHOCTI/I B M3MEHECHUH CBOMCTB XMMHMYECKHX JJIEMEHTOB IEPBBIX TpéX
nepuoaoB, Kajusd, KaJlbIOUA (pam/lyca aTOMOB, JJICKTPOOTPHULATCIIBHOCTH,
METAJNIMYECKUX MW  HEMCTAJNIMYCCKHX CBOﬁCTB) n Hux COCI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUEM JJICEMCHTOB B HepI/IO,I[PI‘ICCKOﬁ CHUCTEME U

CTPOCHHUEM HX aTOMOB

Crtpoenue BermecTBa

3.1

Xumnueckass cBsi3zb. KoBaneHTHas (moJjispHAas U HEMOJsIpHAsi)  CBSI3b.

3HeKTp00TpI/IHaTeHLHOCTB XHUMHUYCCKUX 9JICMCHTOB. HonHas CBA3b.
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Meramndeckas CBSI3b

3.2

Tunbel KpUCTAJUIMYECKUX PEMIETOK (aTOMHasi, HWOHHAs, MeTaJUIMYecKas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAIUIMYECKON PEMIETKH U BHUIA

XUMHUYECKON CBA3U

Baxnelimume npeACTaBUTENM HEOPraHMYECKUX BellecTB. Hemertaimbel u ux

COCAMHCHUA. MeTtaminl 1 ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKHX COCAMHEHUN: OKCHIOB
(comeobpazyrommue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) "
HecoJeo0pa3yrome; OCHOBaHMW (IIETIOYM W HEPACTBOPUMBIE OCHOBAHWS);
KACIOT (KUCIIOpOJCONepKalue ¥ OECKHCIOPOAHBIE, OJIHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCJTIBIX )

4.2

du3znyeckue W XUMHYECKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

du3nyeckue U XHMHUYECKHE CBOMCTBA NOPOCThIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlid, Maravusgd W KaJibliyus, aJIIOMUHUS, KEJIC3a. QHCKTPOXI/IMI/I‘ICCKI/IP'I

pAn HaprDKeHI/H\/'I METAJJIOB

4.4

du3nyeckrue 1 XUMMHYECKHE CBOMCTBA BOJOPOAHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/a, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusnveckue W XMMUYECKHE CBOWCTBA OKCHaOB Hemerawios: cepel (IV, VI),
azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), kpemuus(lV). Tlonydenue

OKCHJO0B HEMETAJIIIOB

4.6

Xumnyeckue cBoiictBa okcunoB: MetaiwioB |A-IIIA rpymn, uuuka, menu(ll) u

xene3a(ll, 11). [TonyueHune okCHI0B METAJIIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBAaHUI M aM(pOTEpPHBIX THAPOKCUAOB (Ha MpUMepe
TUAPOKCUIOB  alIOMUHUS, JKene3a, uuHKa). [llodydenume ocHoBaHUil U

aM(pOTEepHBIX THIPOKCHIOB

4.8

OO0mue XUMHUYECKUEe CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOAHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochopHOW, KpeMHHEBOH, yronbHOH. OcoObie
XUMUYECKHE CBOWCTBA KOHLCHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

[lonyyenue kuciaor

4.9

OOume xuMu4eckue cBoiictBa cpeanux coneil. [lonydyenue coneit

4.10

HOJ’Iy‘IGHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHHUC BOAOpOJd, KHCIOpOdd, aMMHAKA,

YIIIEKUCIIOTO Ta3a B JabopaTopuu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KHUCJIOT B IPOMBIIUIEHHOCTH. OO1ue
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CITOCOOBI IMMOJIYUCHHA MCTAJIJIOB

4.12

I'enetnueckas cBSI3b MCKIY KilaCCaMH HCOPTaHUYCCKHUX COCI[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYECKUX peakiuid MO pa3IUYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKLUMU BELIECTB, IO TEmIoBoMy 3¢ dekry, 1o

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX SJIEMEHTOB

5.2

TernnoBoiil 3¢ hexT XuMuueckol peakiuy, TePMOXUMHUYECKHE ypaBHEHUS. DK30-

U SOHAOTCPMHUYCCKUC PCAKIIUU. TCpMOXI/IMI/I‘IeCKI/IC YpaBHCHUA

53

OKHUCIINTENTEHOBOCCTAHOBUTEIbHBIE peakiui. OKHUCIUTEIN U BOCCTAHOBHUTEIM.
Ilpoueccbl  OKUCIIEHMSI M BOCCTAHOBICHMSA.  OJEKTPOHHBIM  OajlaHC

OKHCIIMTCIIbHOBOCCTAHOBHUTEIIFHOM pcakuuu

5.4

Teopus snekTpoauTHUecKoi aucconuanuu. KaTuoHsl, aHMOHBI. DIEKTPOIHUTHI U

HEAIEKTPONIUTHL. CUITBHBIC U clla0bIe AMEKTPOIUThL. CTEneHb TUCCOIUAIIH

5.5

Peaknuu ©MOHHOTO oOMeHa. YcioBHsS IMPOTCKAHUA peaKuHﬁ HMOHHOT'O O6MeHa,

IIOJIHBIC COKpaH_IéHHLIe HOHHBIC YPAaBHCHUA pCaKI_[I/Iﬁ

XuMUs U OKpyXKaroias cpena

6.1

BemecrBa u Marepuanel B IIOBCEHEBHOM JKM3HM 4YelloBeKa. be3omacHoe
WCTIOJIb30BAaHME BEIIECTB M XMMHUYECKHX pPEaKIuid B JabopaTopuu U OBITY.

HepBa;I IIoOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XHUMHYECKOE  3arpsi3HEHHE  OKpYy)Kalolled cpelpl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE MOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €ro MpPEJOTBPALICHHS
[IpenenvHas nmomyctumasi koHmentpanus BemiectB (IIJK). Ponp xumum B
pPEIICHUH DKOJIOTMYECKUX MpobjeM. YcuieHue mnapHUKoBOro sddekra,

paspylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, docdopa, yriepoaa, KpeMHUS U UX COCAHMHCHUN B
6I)ITy, MCIUIHHC, IMPOMBINUICHHOCTH W CCIbCKOM XO3SIUCTBE. HpI/IMeHCHI/Ie
METAJUIOB M CIUIAaBOB (CTallb, YYT'yH, IIOPAIIOMHUHUI, OpoH3a) B OBITY H
MPOMBINIJICHHOCTH HUX COGI[HHCHHfl. ITonsTie o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOUHUKH YIJIEBOAOPOAOB (Yroyib, HPUPOAHBIN Tra3, HeTh),

MPOIYKTHI MX MepepadoTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHHUSIX
yriepoaa (MeTaH, 3TaH, 3THJICH, alleTUJIEeH, 3TaHOJ, TJIMIEPHH, YKCYCHAs! KUCIIOTA).

Ilonatre 0 OMOJOTHMYECKH Ba KHBIX BCHICCTBAX: KUpPaAX, 6en1<ax, YIJIEBOoAax — U UX
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POJIK B ) KU3HH YCIIOBCKA

7 Pacuérsl:
7.1 1o opmynamM XUMUYECKUX COEMHEHUN
7.2 Macchl (MaccoBOI) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKHM YpaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS YYAIIIUXCA

* Xumus: 8- ki1acc: 06a30BbIN ypOBEHb: YUEOHUK; S-€ U3aHue, IepepadoTaHHOe
INabpuensn O. C., Octpoymon U. I'., CnankoB C. A. AxkuioHepHoe 00111eCTBO
«M3narenbctBo «lIpocBemenue»s Xumus: 9-i kinacc: 6a30BbI YPOBEHbB:
yueOHUK; 5-e uznanue, nepepadorannoe ['abpuensu O. C., Octpoymos U. T,

CnankoB C. A. AkimonepHoe o6miectBo «M3marensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA
JMUYECKUE MATEPHAIJIBI JIA YUUTEJIA

1. T'abpuensn O.C. HacronbHas kaura ans yuurens. M.: bivk u K, 2008.

2. T'abpuensu O.C., bepe3kun I1.H., Ymakosa A.A. u np.Xumus. 11 knacc:
KOHTPOJIbHBIE U MTPOBEPOUYHbIE padboThI K yueOHuKy O.C. I'abpuensna «Xumusl.
8-9 knacc. ba3oBblii

YpOBEHbY . — 6-€ u3., crepeorurt. — M.: [Ipoda, 2013. — 253,

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
HUHTEPHET

https://lesson.edu.ru/

https://school.infourok.ru/videouroki

https://resh.edu.ru
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