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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHM Ha YpPOBHE OCHOBHOIO o0OmIero o0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHMWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (pesrepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
U C y4€TOM KOHIICTIIIMM TPEnojiaBaHusi ydeOHOro mnpeameTa «XuMUS» B
oOpasoBaTenbHbIX Opranu3anusax Poccutickoit deaepamnum.

[IporpaMma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, O0IIel cTpareruu
oOydeHHs, BOCIHTAHUS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Y4EOHOTO
peamera, YCTaHABIIMBAET o0s13aTeNbHOE MIPEAMETHOE COZIEpXKaHUe,
IIpEAYyCMaTPUBACT PACHOPEACICHUE €ro II0 KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazneiiaM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJWYECTBEHHBbIE U
KAu4E€CTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBAaTEIbHOCTh ~ U3YYEHUSI XUMHU C Y4ETOM  MEKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHHUs, a Takke TpeOOBaHMM K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE 1eJiel U3y4EeHUS MPEIMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEILHOM JEATEIBHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUE XHUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MUpPA, BAKHYIO
poJib UTPAOT (POopMHUPYEMble XUMHUEH NPEACTABJICHUS O B3aUMOIIPEBPAICHUIX
SHEPIrUu M 00 HSBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TIIOOATBHBIX
npoOJieM YCTOWUYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31pPaBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayiv3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUS KYIbTYPhI TUIHOCTH, €€ 001Iel 1 (YHKITMOHATLHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEM
OOy4arolMXcs, HABBIKOB WX CAMOCTOATEIbHOM yueOHOW JIeATeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HUCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO PUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYyJarolIuXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHMYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 001ero oOpa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOW XMMHMHM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITHI
OPraHUYECKON XUMUHU.

CrpykTypa conepskaHus MPOrpaMMbl IO XUMHUHU COPMUPOBAHA HA OCHOBE
CUCTEMHOro nojaxoja K €€ msydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
HOHATUN O XMMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHNA O XUMHYECKOU
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 TMPHUHIUILY
IIOCJIE0BATEJILHOIO Pa3BUTHUS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTaBICHUI
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YYEHHUA O CTPOCHUH aTOMa U XMMHUYECKOH CBS3H;

— TpeACTaBICHUM 00 3JIEKTPOJUTHYECKONM JAHUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHWA pacCMaTPUBAIOTCA Ha OCHOBE ASMIIUPHUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K IPYrOMY, BBIMOMHSS (YHKIMKA OOBSICHEHUS U TPOrHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKON COCTABJIAIOIEW HAYYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOJIbI, IEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAaHUIO U METO1aM
MO3HaHUsA B Hayke. M3yueHue XMMUU NMPOMCXOAUT C NPUBJICYECHUEM 3HAHUN W3
paHee M3y4EHHBIX y4eOHbIX mpeameroB: «Okpyxaromuii mupy», «buonorus. 57
Kiacceel» U «Dusnka. 7 Kmacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKM Kak 00JacTh COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUUYECKON
JeSTENbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBL. 3a/1a4ya
y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUU CUCTEMbl XMMUUECKUX 3HAHUN —
BOKHEUIINX (DAKTOB, MMOHSATHM, 3aKOHOB U TCOPETHUCCKUX MOJIOKEHUH, JOCTYITHBIX
000011IeHU I MHUPOBO33PEHUYECKOI0 XapaKTepa, A3blKa HAayKd, B MPUOOLIEHUU K



HAay4YHBIM METOaM TO3HAHUS MPU U3YUYCHUH BEIIECTB M XUMHUYCCKUX PEaKIUid, B
(dbopMUpOBaHUY M PA3BUTHH MTO3HABATEIHLHBIX YMEHUHN M UX MIPUMEHECHUH B yIeOHO -
MIO3HABATEJIBbHOW U Yy4eOHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH, OCBOEHUH IPaBHII
0e30macHOro oOpalleHus ¢ BeIEeCTBAMH B TTOBCEHEBHOM JKU3HHU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIEr0 0Opa3oBaHUsI BaKHOE
3Ha4YeHHE MPUOOPEIH TaKue LEeH, KaK:

— (opMupoBaHME MHTEIJICKTYyallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSTEILHOMY NPUHATHIO PELIEHU,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HampaBl€HHOCTb OOyuYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0yJaromxcss K CaMOCTOSTENbHON TO3HABaTEIbHON AESITeIbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieyeHue yCI0BUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYECHHUE IS
Pa3IMYHbBIX BUAOB JI€ATEILHOCTH;

— (QopmupoBanue o0mel (QYHKIMOHAIBLHOM UM €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATH U OICHUBATH SIBJICHMUS
OKPY)KaIOII[ETO MHUpPA, WCIONB3YyS 3HAHUS U OIBIT, MOJYYEHHBIC MPH H3yUCHHUH
XUMUH, TPUMEHSITh UX MPU PEIICHUU TPOOJIEM B TTOBCETHEBHOM KU3HU U TPYIOBOM
JeSITeNbHOCTH;

— ¢opmupoBaHue Yy OOy4arOMIMXCS TYMAHUCTHUYECKHX OTHOIICHUH,
MOHWMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKHU
1enecoo0pa3Horo MOBEACHUST B OBITY W TPYIAOBOW JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEeH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OO11ee Ynco 4acoB, OTBEAEHHBIX JIS1 U3Y4E€HUS XUMHUHU Ha YPOBHE OCHOBHOI'O
obmrero oopa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

[Ipeamer xumuu. Ponp XUMHM B )KM3HH YEJIOBEKa. XUMUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BeecTB. [loHsTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CniocoObI pa3aeiIeHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMeHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clloXHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcUTENbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJsIpHasi Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTa B COEUHEHUH.

KonunuectBo BemectBa. Mosb. MormsipHas Mmacca. B3auMocBs3b KoauvecTBa,
Maccbl M 4YuCJa CTPYKTYPHBIX €IWHUIl BellectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUYECKUE SBJICHUSI. XUMHUECKas Peakius U e€ MpUu3HaKHu.
3aKoH COXpaHEHHMsS MacChl BelllecTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMelIeHuUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaleHus: ¢ J1adopaTOpHbIM 00OPY/IOBAaHUEM, U3YUYEHHE U ONMUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
¢usnueckux (TJIaBJICHHE BOCKA, TAasHUE JIbJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJICHCAIIUSI BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIIOTOW) SIBJICHUM, HAOIOIEeHNE U
OMMCaHWE MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakiuil (pas3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIIA
Menu (II) mpu HarpeBanum, B3auMojeicTBUE xkele3a ¢ pacTBopoM conu meau (II),
U3Y4YEHHE CIOCOOOB pa3/iesieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYMBAHKE, TUCTUUIAINS, XpoMaTorpadus, MpOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaOMIOZCHHWE W  ONHCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAaHEHWS MAacChl, CO3/JIaHHE MOJENEH MOJIEKYJ
(ILIapOCTEP>KHEBBIX).

Baxxneiluue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopom — 3jiemMeHT U mpocToe
BenecTBO. HaxoknmeHue kuciaopona B mpupojae, (U3MUEeCKHe W XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kucnopoga. CrocoObl
MOJIYYEHUs KHUCIIOpoJa B J1adopaTopuM W MPOMBIIUIEHHOCTH. Kpyroropor
Kuciopoaa B mpupoje. O30H — autoTpornHas MOAU(PHUKALINS KACIOPOIa.



TermoBoit >PdeKT XUMHUYECKON peakiuu, TEPMOXHUMHYECKHE ypaBHEHUS,
JK30- W JHAOTEPMHUYECKHE pEaKIUU. TOIUIMBO: yrojdb W METAH. 3arpsA3HEHUE
BO3/1yXa, YCUJIEHUE MApHUKOBOTro 3(pdekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopoxn — anemeHT u pocroe Benectso. Haxoxnenue Bogopoaa B mpupose,
dbusznueckre 1 XuMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI noydeHus. KuciaoTsr
U COJIN.

MounspHbiii 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBoWCTBa BOAbL. Boma Kkak pactBopuTrelb. PacTBOpBL.
HacplmenHble M1 HEHACBIIEHHBIE PacTBOpPbl. PacTBOPHMMOCTH BEHIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupoJe U B )KU3HU 4Yel0oBeKa. KpyroBopoT BOIBI B PUPOJE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarus neoprannyeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyroniiue  (OCHOBHBbIE, KHCJIOTHbIC, aM(OTEpHBIE) U
HecojeoOpasyromue. Homenkmatypa okcugoB. Dusmueckne ©U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyyeHne okcuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. du3znyeckne M XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonyueHre OCHOBaHUM.

Kucnorsl. Knaccudpukanus kuciaor. Homenknarypa kucinor. @u3nuecKue u
XUMHUYECKUE CBOMCTBa KUCIOT. Psn aktuBHocTm MeraiuioB H. H. bekerosa.
[TonyuyeHnne KuCnoT.

Comu. Homenknarypa comneil. @uznyeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE OIPENIEIICHUE COAECPKAHUS KMCIOPOAa B BO3AYXE, MOJIYyYEHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJCHCTBHSI BEIIECTB C KHCIOPOJAOM H YCJIOBHsS BO3HUKHOBEHHUS U
peKpalleHus ropenus (rmoxapa), O3HaKOMJIEHHE ¢ 00pa3laMy OKCUIOB U ONTUCAHUE
UX CBOICTB, MOJy4YE€HHUE, COOMpaHUEe, paAClO3HABAaHUE U W3YYCHUE CBOWCTB
BojiopoAa (ropeHue), B3auMoieiicTBre Bojioposia ¢ okcuaom Meau (1) (BosmoxkHO
UCIOJIb30BaHKE BUIEOMATEPHUAJIoB), HabJI0IeHHE 00PA3IIOB BEIIECTB KOJUYECTBOM
1 Momb, uccraenoBaHWe OCOOEHHOCTEW pPACTBOPEHHUSI BEIIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOW I0JEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAJNIaMH (HAaTpUEM H
KanpllieM) (BO3MOXKHO HCIIOJBb30BaHHWE BHUCOMATEPUATIOB), HCCICIOBAHHE
00pa3110B HEOPTraHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIIOICHUE N3MEHEHUS
OKpacKH MHJIMKATOPOB B PaCTBOPAX KUCJIOT U LIENOYEN, U3YUEHUE B3aUMOACHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KACIOT C METAJUIaMH, PEaKIui
HEUTpaIM3allvK, IOJY4E€HUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlIa IPYTUM U3 PacTBOPA COJIM, PELICHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCTUHECHUIN.

Hepuonuuyecknin 3axkoH u Ilepuoagmuyeckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHNCINTETBbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUNU

[lepBbie TOMBITKH KIAaCCU(PUKAIMK XUMHUYECKUX IJIeMEHTOB. lloHsATHE O
IPYIIaxX CXOJHBIX DJIEMEHTOB (IEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaslbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aMm(pOTEepHBIE OKCHIBI
U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX 2JIEMEHTOB /.
N. Menneneera. Koporkonepuoanas u nimuHHONepruoaHas Gopmsl [leprogunaeckoit
cucteMbl xumudeckux sneMeHToB JI. M. MenpneneeBa. Ileproabl u rpymnmsl.
DU3NYECKHAN CMBICT ITOPSAKOBOrO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DiekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl [I. 1. MenaeneeBa. XapakTEpUCTHKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHUs paJdyca aTOMOB XHWMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB IO IPyIIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanyeckoi CUCTEMBI XUMHYECKHX
AJIEMEHTOB Uil pa3BUTUA HAayku W npaktuku. [[. M. MenneneeB — y4yéHbli u
IPaKJIaHUH.

Xumuueckasi cBs3b. KoBaneHTHass (ToyisipHasl W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenb  okucieHuss.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIMH.
[Tpouecchl okucaeHuss U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3lOB BEUIECTB METANIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUJIPOKCHIA LHUHKA C PACTBOPAMHU KHCJIOT M IICJIOYEH, IMPOBEACHUE ONBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3aoKEHUs, COCTUHECHHUS).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXNOpeIMETHBIX CBA3€H IMPU M3YYEHMH XUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOIb30BAHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U MOHSTHUH, SIBISIOMIMNXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAYYHBIH (aKT, THUIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, MNEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHNUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3suka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJTUJ, U30TOIIHI,
PaZIOaKTUBHOCTh, MOJIEKYJA, AJCKTPUUECKHUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (U3MYECKHE BEIUYUHBI, E€IUHUIIBI
U3MEPEHUS, KOCMOC, TIaHETHI, 3BE371b1, COHILE.

buonorus: dorocunTes, npixanue, ouocdepa.

["eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MOPOABI, MOJIE3HBIC
MCKOITaeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucteMa XUMUYECKUX IEMEHTOB /1.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOOB, Kausl, KAIbLUS U UX COCTMHEHUN
B COOTBETCTBUM C IIOJOKEHUEM »JJEMEHTOB B Ilepmoamyeckon cucreme H
CTPOECHHEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUIBI XUMHYECKOW CBS3U. THUIBI KPUCTALIUYECKUX
PEMETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIMIETKU U
BHIa XUMHYCCKON CBSA3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBa BEILECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KjJaccaM HEOPraHMYEeCKUX
COCIMHEHUM, TeHETUYECKasl CBSI3b HEOPTAaHMYECKUX BEILIECTB.

Krnaccudukarms XuMAYeCKUX Peakiluii Mo pa3IudHbIM MpU3HaKaM (10 YUCTy
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TemiaoBoMmy 3¢GdeKTy, 1o
U3MCHCHHIO CTETICHEW OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, TO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMUUECKUE
YpaBHEHHUS.

[Tonstue o ckopoctu xumuueckor peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M T'eTepOTreHHbIX
peakuusx. [lonsitue o karamuse. [lonsTre 0 xumMuueckoMm paBHoBecur. DakTOpHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUMU M TOJOKEHUE XUMHUYECKOTO

paBHOBECHUSL.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEaKLUU. CocraBnenue YPaBHEHUU

OKHUCITMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCIONB30BAaHUEM  METOJA
3JICKTPOHHOTO OaytaHca.



Teopus 37EKTPOAUTHUECKON TUCCOUMALNN. DIEKTPOIUTHI U HEINEKTPOIUTHIL.
Kartuonsl, annonsl. MexaHu3M IHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHAAMU
XUMUYECKOM cBsizu. CTeneHs aucconuanuu. CUIIbHbBIE U cIa0ble JIEKTPOJIUTHI.

Peakiiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIuii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAallEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKON TUCCOIIUALINY.
KauectBeHnHble peakuinu Ha HOHBIL. [oHSATHE O THIPONIHU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(xJ0opu1a HATpHs), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKkIuu OT
BO3ACHCTBUA  pa3aMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  JJIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOIUALUN KUCIIOT, IIEJI0Uei U colield (BOZMOXKHO
UCIIOJIb30BaHUE BHUJEO MATEPUATIOB), TPOBEIAEHUE OMNBITOB, WUTFOCTPUPYIOLIUX
NpU3HAKK TPOTEKaHHs peakuuid HMOHHOro oOmeHa (oOpa3oBaHUE Ocajka,
BbIJIEJICHUE Tra3za, 0oOpa3oBaHHE BOJbl), OMNBITOB, HILITIOCTPUPYIOLIUX TMPUMEPHI
OKHUCJIMUTENbHO-BOCCTAHOBUTEIIbHBIX pEakluii (FOpeHue, peakiuu Ppas3lIoKEeHHUs,
COCIMHEHUSA), pPACMO3HABAHHUE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIbIO
KAuE€CTBEHHBIX PEAaKIMid HA HOHBI, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

HeMeTa/uibl 1 MX CoeTUHEHHUSA

OOmast xapakTepucTtuka TaJoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okuciaeHus. CTpoeHne U (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMUYECKUE CBOMCTBA HA IpUMEpPE XJIopa (B3auMoeiCTBHE
C MeTaJUlaMH, HeMeTajUlamu, Iienodyamu). XiopoBojopon. CossiHas KHCIIOTA,
XMMUYECKUE CBOMCTBA, IIOJIydYeHHE, NpuUMEHEeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPO/Ia HA OPraHu3M 4esioBeka. BaxkHelme Xmopuabl U UX HaXO0XKJICHHE B
pupoJIe.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne W (U3NUECKHE CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AITIOTPONHBIE MOAU(PUKALIMKA KUCIOPOIa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (U3NYECKUE U
XUMH4YecKue cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas xucnora, Gpu3nuecKre U XMMUYEeCKre CBOMCTBA (001Me KaK MpeCTaBUTEINS
KJIacca KHUCJIOT U crnenuduueckue). XUMUYECKUE PEaKIMH, JIekKalue B OCHOBE
MPOMBIIIIEHHOTO CIOC00a TOJIy4eHHs] CepHOM KHUCIOThl. [lpumeHeHue cepHoi
KUCIOThl. CoNu CEepHOM KHUCIOTHI, KAYECTBEHHAsl peakius Ha CyJb(aT-UoH.
Haxoxnenne cepbl U €€ COCIMHEHUW B TIpUPOJEC. XUMHYECKOE 3arps3HCHUE
OKpYXKaloIIel Ccpeabl COEAUHEHHUSIMU CEpbl (KUCIOTHBIE JIOKAM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHUS.



OOmas xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
pu3nyeckue U Xumuieckue cBoiicTa. KpyroBopor azora B npupoae. AMMHAK, €T0
(u3nUecKre U XMMUYECKHUE CBOMCTBA, MONy4YeHUE U npuMeHenne. Coiim aMMOHUS,
ux pu3NUECKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOJydyeHue, (PU3nYecKue U XUMHYECKUE
cBoiicTBa (0OIME€ KaK MPEICTaBUTENsl Kjacca KHUCIOT W crenuduyueckue).
Hcnonp30BaHue HUTPATOB U COJICH aMMOHHMS B KAUECTBE MUHEPAIbHBIX YI0OPEHUH.
XHWMHUECKOE 3arpsi3HEHHE OKPYXKaIOIEeH cpeibl COETUHEHUAMU a30Ta (KUCIOTHBIE
JOXAM, 3arpsA3HEHHE BO3Ayxa, NMouBbl U BomoéMmoB). docdop, amioTporHbie
monudukauuu docdopa, pusndeckue U xumuueckue corctsa. Oxcupa docdopa
(V) u docdhopnas kucnora, punyeckue U XUMHUUECKHE CBOMCTBA, IMOIy4YEHUE.
Hcnonb3oBanue dhochaToB B KaueCTBE MUHEPATHHBIX yI00PEHUH.

O6mas xapaktepuctuka 3yeMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEMICHU OKUCIEHUS. Y TIIEPO/, aJUIOTPOITHbIE MOAU(PHUKALINH,
pacnpocTpaHeHUe B MPUPOAE, PU3NUYECKUE U XUMUYECKUE CBOMCTBA. ACOpOIUS.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriepoja, UX (¢U3MUECKHE WU
XUMUYECKHE CBOMCTBA, JCHCTBUE HA IKUBBIE OpPraHU3MBbl, I[OJIYYEHHE H
OpUMEHEHUE. DKOJIOTHYECKUE MPOoOJIeMbl, CBA3aHHbIE ¢ OKcuaoMm yriepona (IV),
TUIIOTE3a TI00AIbHOrO TOTEIUVICHUsI KiuMara, MapHUKOBBIA 3 ¢dekT. YroibHas
KHUCIOTa U €€ CcoiHu, UX (PU3MUeCKHe M XUMHUYECKHE CBOWCTBA, IMOIY4YECHUE U
npuMmeHeHue. KadecTBeHHass peakuus Ha KapOoHaT-moHbL Mcmosb3oBaHue
KapOOHATOB B OBITY, MEAUIMHE, IPOMBIILIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHCHUSX
yraepoza (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, 3TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yrojib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKThl MX MepepaboTku (OEH3WH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojax — U Ux
poIM B OKM3HM 4elloBeKa. MarepuaqbHOE €IWHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUHN.

Kpemumuii, ero ¢Qusnueckue # XUMHYECKHE CBOICTBa, TMOMy4YeHUE H
npuMmeHeHue. CoelMHEeHUs KpeMHHUs B ipupoze. O0uue npeacTaBieHus 00 OKCHie
kpemuusa (IV) u kpemuueBoil kucinore. CUIUKATHI, UX UCIOJIb30BAHUE B OBITY, B
MIPOMBIIIVIEHHOCTH. BakHelie CTpouTeNnbHble MaTepuaibl: KEPaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eroH. IIpoOGieMbl 0Ge30mMacHOr0  MCIOJIb30BaHUS
CTPOMUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3I0B HEOPraHWYECKUX BEIICCTB, CBOMCTB COJISHOW KHCIIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIIOICHUE MMPU3HAKOB



UX MPOTEKaHMs, OMNBITHL, OTpaxkaromue (U3NYECKHUE W XUMHUYECKHUE CBOMCTBA
TaJlOor€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJICHHE ¢ 00pa3aMu XJI0pUA0B (TAIOT€HHI0B), 03HAKOMJIEHHE C 00pa3iiaMu
ceppl U €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB),
Ha0JII0IeHNE TIporiecca O0YTrIIMBaHUS caxapa Mmoj| JAHCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHUCIOTHI, U3YYEHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOU KUCIOTHI,
IPOBEJICHUE KAaUeCTBEHHOM peakluu Ha Ccyib(paT-uoH U HaOJI0/IeHUEe TpU3HaKa eé
IPOTEKAaHUsI, O3HAKOMJICHHE C (DM3MUYECKUMHU CBOMCTBaAMHU a30Ta, docdopa u ux
COEIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPHAIOB), 00pa3liaMH a30THBIX
u (GochopHBIX yHOOpeHH, MoayuyeHrne, coOupaHue, paclio3HaBaHUE U M3YUCHUE
CBOMCTB aMMHaka, IMPOBEJCHUE KAaYECTBEHHBIX pEaKIMid Ha HOH aMMOHHUSA U
docar-uoH M U3ydEeHUE TPUZHAKOB MX TPOTEKAHMS, B3aUMOJIECUCTBHE
KOHIICHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), M3YyUYE€HHUE MOJIENe KPUCTAIMYECKUX PEIIETOK anMasa,
rpadura, QymwiepeHa, O3HAKOMIICHHE C TIPOIECCOM aaCcOpOIUM PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM HPOTHMBOrasa, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB YIJIEKHCIIOrO ras3a, MpoBEJACHHE
KaueCTBEHHBIX pEaKIuii Ha KapOOHAT U CHJIMKAT-WUOHBI U U3YUYCHHUE MPU3HAKOB UX
POTEKAHUs, O3HAKOMJICHHE C NPOAYKIHEH CHIMKATHON MPOMBIIUICHHOCTH,
pelieHrue SKCIEPUMEHTANIBHBIX 3alady Mo Teme «BakHeilme HeMeTaulbl U HX
COCIUHECHUSD.

MeTa/iibl 1 MX COEIMHEHUSA

OO6mras XxapakTEPUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUM
ux nonoxeHuss B llepuwonnueckoin cucreMe XuMHYECKUX 3ieMeHToB [J[. .
MenpneneeBa u crpoeHuss aToMoB. CTpoeHHE METauioB. MeTtaudeckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAas  peleTKa.  DJIEKTPOXMMHUYECKUH  psll
HanpspkeHuil metaioB. dusnyeckue U XUMUYECKUe CBOMCTBA MeTaiioB. O01me
crocoObl moyiydeHus: MeTayuioB. [loHATHE O KOpPPO3UM METAJIOB, OCHOBHbBIC
CHOCOOBI 3aIUTHI KX OT KOppo3uH. CriiaBsl (CTaib, YyT'yH, AIOPATIOMUHUAN, OpOH3a)
U UX PUMEHEHUE B ObITY U POMBIIIJIEHHOCTH.

[llenounsie MeTambl: nojioxkeHue B [lepruonnyeckoin cUCTEME XMMHUYECKHUX
anemeHToB . WI. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B IPHUPOIE.
dusnyueckre U XUMMUYECKHE CBOMCTBA (HAa MpuMepe HaTpusi v Kaius). OKcuabl u
TUAPOKCUABI HaTpusi W Kaius. l[lpuMeHeHue IEeTOYHBIX METAUIOB W HUX
COCIMHECHUM.

[IlenouHo3eMenbHBIE METaIbl MAarHuii W KajblUil: IIOJ0XKEHHE B
[lepunoguueckoii cucreme xumudeckux 3jeMeHToB . . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoxeHue B npupojae. duznueckne 1 XMuMHYECKUE CBOMCTBA MAarHus U



Kayblusl. Baxkneiime coequHeHns Kanbius (OKCUI, TUIPOKCUI, CONH). KECTKOCTh
BOJIBI ¥ CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHHI: TIoNiokeHue B llepronnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
JI. . MenneneeBa, CTpOCHHE aroma, HaxOXAeHUWE B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpPHbIC CBONCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxOxIeHWE B mnpupoge. dusnueckue u
XUMUYECKHEe CBOMCTBA kele3a. OKcuabl, TUIPOKCUIbI U comu xenesa (II) u xenesa
(IIT), nx cocTaB, CBOWCTBA U MOTYYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE C o00pa3laMu METAJUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJbTATOB  KOPPO3UU  METAIJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJEHCTBUS OKCHJIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
UCCJIEIOBAHUE CBOWCTB >KECTKOM BOJBI, MPOIIECCA TOPEHUS KEJle3a B KHCIOPOJE
(BOBMOKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHusl, KJIbIIUs, aTFOMUHUS, ITUHKa, *kese3a (1I)
u xenesa (II), menu (I), HaGaromeHME W ONMMCAHHE ITPOLIECCOB OKpaITMBAaHMS
IJJAaMEHH WOHAMU HaTpus, Kalus W Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), KCCIIeI0BaHNE aM(OTEPHBIX CBONCTB TUAPOKCH/IA AIFOMUHUS U
TUJPOKCHIA [IMHKA, PEHICHUE 3KCIIEPUMEHTAIBHBIX 337a4 no Teme «Baxueimue
METAJUTBI U UX COCTUHECHUSD.

XUMHA U OKpYsKaIOLIas cpeaa

BemecTtea u Marepuasibl B ITOBCEIHEBHOM KWU3HM YEJOBEKA. be3oracHoe
UCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momois mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroIlew cpeanl (mpenesibHas AomycThuMast
KOHIIeHTpalus Beuects, nanee — [1JIK). Ponp xumun B penieHuu 3K0JI0rH4ecKuX
po0Jem.

Xumuyeckuii IKCnepumMenm:

u3ydeHue o0paslioB MaTepuasoB (CTEKJO, CIJIaBbl METALIOB, MOJUMEpPHBIC
MaTepHuabl).

Meostcnpeomemmnule ceasu

Peanu3anusa MeXNpeIMETHBIX CBA3€H IMPU M3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOJb30BAHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
NOHSTUM, TaK W TOHSTHUH, SIBISIOIIMNXCSI CUCTEMHBIMU U1l OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OO1Iue ecTeCTBeHHO-HAYYHbIC MOHSATHUS: HAy4HbIM (DakT, TUIoTes3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, Kilaccu(ukaius, TMNepUOIUIHOCTh, HAOIIOJACHHUE,
OKCHEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHUE, MOjeib, SBICHUE, IAaPHUKOBHIM
ek, TEXHOIOT s, MaTepUaIb.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTUJI, N30TOIIbI,
PaliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUIECKUI 3apsij, TIPOBOIHUKH,
MOJMYIPOBOAHUKHY, AUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHHE BEUIECTBa, I'a3, pacTBOpP, PACTBOPUMOCTh, KPUCTAILTHYECKAsT
peméTka, CIUiaBbl, (U3MUYECKHUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTe3, apixaHue, Omochepa, dKOCHCTEMa, MHUHEpPAITbHBIC
ya00peHus, MUKPO3JIEMEHThI, MaKPOAJIEMEHTBHI, TUTATEIbHbIE BEIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIIbI, TOPHBIE TTOPOJIbI, TOJIE3HbIE
MCKOIIaeMble, TOITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3YyJbTAThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, IPUHSATHIMHU B
oOlIecTBe MNpaBWJIaMKW U HOpPMaMHU IMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJarolUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXAalOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS  CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUUd U
pacIIMpeHue OMbITA JEATEIbHOCTA HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HaydyHOMY HACJIEAMIO, TOHUMAaHUS 3HAYECHHUsS] XUMUYECKOW HAyKM B JKU3HU
COBPEMEHHOI0 O0INECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOM HMH(OpManuen o
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABIEHU O COLUMAIBHBIX HOpPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
N0JIE3HOM, Y4UeOHOMCCIIEe10BATENbCKOM, TBOPUECKON U APYTHX BUAAX NE€ATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JEATEIbHOCTH NPU BBITOJHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a/lay, BBIMNOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO3JIaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHHSI K B3AUMOIIOHUMAaHHIO U B3aMOITOMOIIIH
B MpOIIECCE ATOW y4EOHOU AESITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE
Y TIOCTYNKM CBOMX TOBApUIIEH C IMO3MIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUMN ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON pEeakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH M COCTaBJISIOIIME
OCHOBY i1 TIOHMMaHHUsI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS NPHUPOJBI, B3aHMMOCBS3SIX 4YEJIOBEKAa C
IPUPOIHOM CPEIOM, O POJIM XMUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJy4EHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIEC i1 OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SBJICHUM,
NO3HABaTEIbHOM, MH(OPMALIMOHHON M YMTATEIbCKOM KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHIO M TI03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIEACTBUI U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBUil O€30MACHOCTH TIPU  OOpaILIEHUU C
XMMHYECKUMHM BELLIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUEHHIO IPOPECCUil ¥ Tpyaa pa3InyHOro poja,
YBa)XEHHE K TPYIy U Pe3yJIbTaTaM TPYAOBOU JEATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUs MPEAMETHBIX 3HAHUMM 1O XMMHMM, OCO3HAHHBIA  BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOAOIKEHUS 00pa30BaHUs ¢ YU4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIleuHo! npodeccuoHaNnbHON JESTEIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K TPUPO/IE KAK HICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAHUS, MOHUMAaHWE IEHHOCTH 3J0pPOBOr0 H
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3MUeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 0€30MaCHOTO MOBEACHUS MPH paboTe C BEIIECTBAMU, a TAK)XKE B CUTYaLIUSAX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOCH;

CHOCOOHOCTU NPUMEHATH 3HAHMS, MOJIy4aeMble MPU U3YyYEHUM XUMUH, IS
peuieHus 3a1ad, CBA3aHHBIX C OKPYKAKOLIEH IPUPOAHON CPEIOM, I MTOBBIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUs IJIOOAJBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEIIEHHUs MOCPEACTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B I0O3HABATENbHOM,
KOMMYHUKATUBHOHN U COIIMAJIbHON MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaIMETHBIX pe3ylbTaTOB BBIACSIOT 3HAYUMBIE JUIA
(opMUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIE TOHATUA (3aKOH, TEOPHS, IPUHLIHUIIL,
rUnore3a, (QaxkT, CHCTEMa, TMPOLECC, OSKCHEPUMEHT U JApPYyroe.), KOTOpbIe
UCTOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHW U3 3TUX MNPEAMETOB (POPMUPOBATH MPEICTABIECHUE O LEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYHIECTBICHUIO y4eOHOMU
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICI XUMUYECKHUX TMOHSATUU (BBIACIATh WX XapaKTepHBIC
MPU3HAKW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSITHUSAMH), HCIIOIb30BATh
MOHSTHS NIl OOBSICHEHUST OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUU ISl KIacCU(DUKAIUM XUMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUUYECKHUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBO/IBI U 3aKJIIOUYEHUS;

yMEHUE TPUMEHSITh B TIpolleCCE€ TMO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — MPHU pelIeHUU y4eOHO-TTO3HABATENbHBIX 3371a4, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUN BBIABISTH U XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3Yy4AEMBbIX MPOIIECCaX U SIBJICHUSX.

ba3oBrble ucciienoBarebCKue 1eicCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUI;

NpUOOPETeHHE ONbITa MO IUJIAHUPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
YYEHHYECKHX OKCIEpUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €r0 pe3yJibTar, POpMYIUpPOBaTH 00OOILIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOUpATh, AHAIU3UPOBATH M HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUAOB U (HOPM MPECTABICHUS, TOTYy4aEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJIApHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHETa), KPUTUYECKH OICHUBATH IPOTUBOPEUYHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE TPHUMEHSITh Pa3jIMdHbIE METOMIBI M 3alpOChl MPU TOUCKE U O0TOOpE
MHPOpMAIIMU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIi BBITOJHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOTO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTW  HMCMOJIb30BaHUSI ~MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMABbHYIO (DOpMY IpeicTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh peEIlacMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce Yy4eOHOU u
UCCIIEIOBATENHCKON JCATEIHHOCTH WH(OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYKAIOMIEH MNPUPOIHOM
Cpelbl.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHUS 337aBaTh BOMPOCHI (B X0OJI€ 1Uaiora u (Uim) TUCKYCCUH) MO CYLIECTBY
oOcyxaaeMoll TeMbl, (OpMyIHpPOBaTh CBOM MPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEITIOKEHHOMN 3a]1a4u;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  I03HABATEILHOM
NEATeIbHOCTY B YCTHBIX W TIMCbMEHHBIX TEKCTax; JejiaTh MPe3eHTAINIO
pPE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOrO dKCIEprUMeHTa (JIabopaTOpHOTO OIIbITA,
1ab0paTOpHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BELIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIEIOBATENIbCKONW  JIEATEIbHOCTH  MPU  PELICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICUCTBUM, OIPEIEJIECHUE KPUTEPUEB IO OLEHKE KayeCcTBa
BBITIOJTHEHHOM paboOTHI U ApyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIe YUeOHbIE J1eiiCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIPEAENATh LEeNU JEATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesSATeNIbHOCTh, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEeIICHUs YU€OHBIX U
MMO3HABATENbHBIX 3a/1a4, CaMOCTOSTEIbHO COCTABJATh WM KOPPEKTUPOBATH
MPEIUIOKECHHBIA aJITOPUTM  JICMCTBUK IIPYM  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyY€HUsSI HOBBIX 3HAHMI 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUX,
OLICHMBAaTh COOTBETCTBHE IMOJIyYEHHOTO pEe3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BATh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble€ B YCIIOBUU 3aJaHUN.

NHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX PE3YJbTATOB 110 OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOT'O JaHHOW (denepaibHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENbHOCTA 1O  TIOJYYEHUIO HOBOIO  3HAHUS, €ro  HWHTEPHpETaluH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyueHus B 8 kiiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXxkaTh C(HOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

e PAaCKpbhIBaTh CMBICJ OCHOBHBIX XHMHWYECKHWX TMOHATUH: aTOM, MOJIEKYIIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOJAHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJISI XUMUYECKOTO AJIEMEHTA B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, B3JEKTPOOTPUIIATEIBLHOCTh, CTEIECHb
OKHUCJICHHs, XMMHUYECKasl peakius, KiacCUpUKAIMs pPeaKIui: peakiuu
COCMHEHMS, PEAKLIHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUuu
0oOMeEHa, HK30- U IHIOTEPMHUUECKUE PEAKIINH, TEeII0BOM A (EKT peakiuu,
IO aTOMa, SJIEKTPOHHBIN CJIOW aTOMa, aTOMHAasi OpOUTalb, PAINYC aTOMa,
XUMUYECKasl CBS3b, NOJIIPHAS M HEIMOJSPHAs KOBAJEHTHAs CBSI3b, HOHHAs
CBA3b, HWOH, KATHOH, aHHWOH, pPAacTBOpP, MaccoBas JOJS BEIIECTBA
(TIpolleHTHAs! KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MPUMEHSIThH 3TU MTOHSATHUSI IPU OMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BAaTh XHWMHMUYECKYI0O CHUMBOJIUKY JJI COCTaBlieHUs (opmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTCTICHb  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCeHTHasT W WOHHAas) B
HEOPraHWYECKUX COCIMHEHUSX;

e packpeiBath cMmbicn Ilepuomumueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJokeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YYEHHsI, 3aKOHa ABOTaapo;

e ONUCHIBATH M XapakTepuszoBaTh TaOaMuHylo (opmy Ilepuonnueckoi
CUCTEMBbl XUMHMYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpynmna (A-rpynna)» u «modounas noarpynna (b-rpynmna)», manbsie u
OOJbIIIEe TEPUOJbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabmuie «llepuonuueckass cucrtema xumudeckux osiementoB . W
MeHnneneeBa» C UHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi sapa, 00111ee YUCIIO FJIEKTPOHOB U
pacrnpeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBpalleHUd B
Pa3IUYHBIX YCIOBHUSAX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoenuHeHHs,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHYECKOU PEAKLINY;

MPUMEHSTH OCHOBHBIE OIE€paIli MBICIUTEIbHON AESTEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMaTH3alMI0, KIAcCU(UKAIHUIO,
BBISIBIICHUE MPUYMHHO-CJICICTBEHHBIX CBA3CU — JJISI U3YYCHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CJIeI0OBATh MPaBUJIaM MOJIb30BAHUS XUMHUECKOM MOCYA0U U JTabOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXke IMpaBWiaM oOOpalleHusl C BeIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKIMUSIMU TI0 BBIMOJTHCHUIO JTAOOPaTOPHBIX
XUMUYECKUX OMBITOB IO MOJTYYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomoOpoma M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpPEEIEHHOMN
MacCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U IPOBOJMUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCIJIOT C TIOMOIIBI0 MHAUKATOPOB (JTaKMYyC, (eHom(TamenH, METHIOPAHK

U JIpyrue).

K xoHIily 00yueHus B 9 kjiacce mpeAMETHBIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHH: XUMHYECKUHI
DJEMEHT, aTOM, MOJIEKYJIAd, WOH, KaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl peaKlys, XUMUYECKasl CBS3b, TEIUIOBOM 3(PPeKT
peaKkiuu, MOJib, MOJIApHBIA  O0BEM,  pPacTBOpP,  DIJIEKTPOJIUTHI,
HEDJICKTPOJIMTBL, JJIEKTPOJUTHYECKAs JUCCOLMALNs, PEaKIUd HOHHOI'O
oOMEHa, Karajlu3arop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTD, XUMHUYECKast CBSI3b (KoBajyIeHTHA, VMOHHAs,
MeTaNInyecKas ), KpUCTAIUIMYECKas pel€TKa, KOppo3Hsi METAIOB, CILIABbI,
CKOpPOCTb XMMHUYECKOM PEaKLUH, MPEAECIbHO JIOIYCTUMAas KOHLEHTpauus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH U
MPUMEHSITh 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHUs (GopMy
BEILIECTB U YPABHEHUU XUMHUYECKUX PEAKIIHM;

ONPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKOH
CBSI3M (KOBAJIEGHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA 10 XUMHYECKOH (opMyIie, XapakTep Cpeasl B
BOJHBIX PAacCTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUIMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona JI. WM. MeHnpeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHWE: OIKCBHIBAaTh W XapaKTepU30BaTh
Tabauunyo ¢opmy llepmonnueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)» W «mododHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUONYECKOMN TaOIHIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsif  spa, oOllee YHUCIO DBJIEKTPOHOB U paclpefesieHHe HX MO0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MECHECHHH
CBOMCTB 3JIEMEHTOB U MX COCIMHEHHH B MpelesiaX MajbIX MEPUOIOB U
TJIABHBIX MOATPYIIL C YYETOM CTPOEHHS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKUE PEaKIuu (MO0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIIOBOMY 3(P(eKTy, Mo U3MEHEHHUIO CTEIEHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUe
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEHIECTB, IMOATBEPXKAAs OIKMCAHUE
MpUMEpPaMHU  MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJAITh YPABHEHHS  DJIEKTPOJIUTUYECKOW JUCCOLMALMM  KHUCIOT,
LIEJI0OYEN U COJIEM, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPeaKIUui
MTOCPEZCTBOM COCTABIICHHSI SJIEKTPOHHOTO OaJlaHCa ITHX PEaKIN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJNIFO XMMHYECKOTO »JJeMEHTa 10 (opMmysie coeauHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU PEAKLINY;

coOJII0/1aTh MPaBHUIIa MOJb30BAHUS XUMUYECKON IMOCYI0M 1 1a00paTOPHBIM
o0OpymOBaHWEM, a TaKXKe TMpaBWiIa OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKIHMSMH TI0 BBINOJHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB IO IMOTYIEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TTOATBEPK/IAFOIINE Ka4eCTBEHHBIN COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM ITYTEM XJIOPUA-, OpPOMUI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCHUJI-MOHBI, KATHOHBI
aMMOHHSI W WOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIHE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHEBIE OITepaIliy MBICIUTEIHHON AEATEILHOCTH — aHAIN3
CUHTE3, CpaBHEHUE, 0000IIICHUE, CUCTEMATHU3AI1I0, BHISBIICHUE IPUUUHHO-
CJICJICTBCHHBIX CBSI3€H — JJIT M3YUCHUSI CBOWCTB BEIIECTB U XUMHUYECKUX
peaKIuii, C€CTECTBCHHO-HAYJYHBIC METOJbI IIO3HAHWUS — HaOJI0eHNE,
M3MEpPEHHUE, MOACIMPOBAHKE, YKCIIEPUMEHT (peaabHbIN U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanyecTBo yacoB
Ne HaumeHoBanue pa3nenoB u JIeKTPOHHBIE (LM (] POBHIE)
KonTpoabHsbie IIpakTHueckue
n/n TeM NPOrpPaMMbl Bceero oOpa3oBaresibHbIE PeCypChl
padoThI padoThI
Paspnea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
Xumust — BaykHas 00J1acTh

11 €CTEeCTBO3HAHMS U 5 ) bu6moreka [JOK

' MPaKTUYECKOU JIETEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJnoBeKa

12 BemecTBa u xXumMmuueckue 15 | Bbu6moreka [JOK

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

Uroro no pazneny 20

Pa3nen 2. BaxkHeliine npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubmorexa LIOK

' 00 okcumax https://m.edsoo.ru/7{41837¢c
5 Bonopon. [TousaTue o 2 1 bubmmorexa [IOK

’ KHCJIOTAaX U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bubmioreka [IOK

’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bu6moreka [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsi3b. OKHUCJINUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[leproanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6moreka [JOK
’ XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XHUMHYECKAS CBSI3b.
3.2 OKHUCIUTEIBLHO 8 bubmorexa LHOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIIMHI
bubmioreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢
p 3 bu6moreka [JOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BeiecTBO M XUuMHUYECKHE peaKkIMH
11 IToBTOpeHuE n yriydiieHue 3HaHUI 5 | bubmotexa IIOK
' OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 3 | | bubmmorexa [{OK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 : bubmmoreka [{OK
' snemeHnToB VIIA-rpynmel. ["anorexsl https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.2 BJIGHI\;IICHTO]S VIApr mirel. Cepa u eé 6 Bromorexa [TOK
' 124 F P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpymnmbl. A3oT, pocdhop 1 ux 7 1 bubmorexa [IOK
’ PYILLEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmioreia LIOK
' ) PYHTIBL Y TIICpO hitps://m.edsoo.ru/741a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmumoreka [IOK
. 7| 4
31 Obmme cBOACTEA METAILIOB hitps:/m.edsoo.ru/741a636
. bubmumoreka [IOK
3.2 Baxkueiinmme MeTanibl U UX COSIUHCHUS 16 hitps://m.cdsoo.rw/7f41a636
Nroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3eDBHOE Bhe 3 bubmunoreka [IOK
PBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara uudposBbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue A op
n/n Bceero H3YYCHUA oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Posib Xxumuu B | bu6moreka [IOK
YKA3HU 4YeJioBeKa. Tela u BelecTBa 02.09.2025 | https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTOJaX TO3HAHUS B | bubmmoreka [IOK
XUMUHU 03.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1

3 «[IpaBuiia paboOTHI B 1a00OpaTOpHH U 1 bu6moteka [IOK
npuéMbl 0OpalIeHus ¢ 09.09.2025 | https://m.edsoo.ru/ff0d23dc
1ab0paTOpHBIM 000PYIOBAHHEM)

4 YucTele BEIIECTBA U CMECH. | bu6moreka [JOK
Crioco0wI pa3zeneHust cmecen 10.09.2025 | https://m.edsoo.ru/ff0d26ca
ITpakTueckas padborta Ne 2

5 «Paznenenne cmeceil (Ha mpumepe 1 bubmorera [IOK

A . prMep 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYMCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa [IOK
4 17.09.2025 | https://m.edsoo.ru/ff0d2a6c

7 XuMH4YeCcKHe dJICMEHTEL 3HAKU | bu6moreka [IOK
(CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClOKHBIE BEIIECTBA 1 budmiorexa [IOK

P H 24.09.2025 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 Bu6mmorera [IOK

YPPHOE YH 30.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas Gopmya.

bub6morexa IIOK

10
BaneHTHOCTh aTOMOB XMMHYECKUX 01.10.2025 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJICKYIsIpHAsI buomorexa HOK
y2p 07.10.2025 |  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 7071 XHUMHYIECKOT O bu6moreka [IOK
3JIEMEHTAa B COCIMHCHUH 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Monb. bubmumoreka [IOK
Monsipas Mmacca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 POHU3NYeCKUEe U XUMUYCSCKHC SIBIICHUS. bub6morexa IIOK
XUMHUYECKas] peaKLHs 15.10.2025 | https://m.edsoo.ru/ff0d37fa
s [Tpu3HaKy ¥ yCIOBUS IPOTEKAHUS bu6morexa [IOK
XUMHUYECKUX PEaKIUi 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEIIECTB. bubmmorexa [{OK
XUMHYECKHE YPAaBHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
BrrancieHus konuaecTBa, Macchl
17 BEILIECTBA 110 YPaBHECHUSIM brGmorera [OK
! P . 04.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHi
Kiacc a €CKHUX
18 eaK I/I;Ig I(/I;(o;l HI/:[H)::III\/I/I: ) a:;lomeHm{ bubmorexa [TOK
peartt A P ’ 05.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIeHns, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHUMKIoNeAuCT. O000IICHHE U bubmorexa HOK
B ARET. OB 11.11.2025 |  https:/m.edsoo.r/f0d40c4
CHCTEeMAaTH3aI1s 3HaHUI
20 Kontponenas pabora Nel mo teme bu6mmoteka [IOK
«BemecTBa 1 XUMHUYECKHE PEAKIIUN 12.11.2025 | https://m.edsoo.ru/ff0d4290




Bo3nyx — cmech razos. Cocras

21 o3nyxa. Kucnopo JJIeMe buomorexa [OK
BOSAyxd. BHCIOPOA HEMEHTH 18.11.2025 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusndeckne U XUMUIECKUE

2 CBOICTBA KUCJIOPOJA (PEeaKIIH bubmmoreka [{OK
okucieHus, ropeaue). [lonstue 06 19.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObl OJIy4eHHs KUCTIOPO/Ia B

23 nabopaTopuu fn OMLImJIeHI;(f::TH Bromorexa [OK

Patop P ' 25.11.2025 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoii 3(hHeKT XUMHIECKOM

24 pEaKInH, MTOHSITHE O bu6morexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 26.11.2025 | https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHYECKUX PEaKIIHIX
TommBo (Hed Tk, YroJib U METaH).

25 3ar $I3H€I§I/qul;03 yia CIOCOOBI iro Bu6mmorexa [IOK

P AYxa, 02.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEOTBPAIICHUS
I1 eckas paborta Ne 3 o Teme

26 I?IaKTHq P 5 bubmnoreka [IOK
(CIOILYECHHC 1 CODUpAtne . 03.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOAA, U3yYEHHE €r0 CBONCTBY

7 Bonopon — anemeHT u mpoctoe bubmotexa IIOK
BeniecTBo. Haxoxaenue B mpupone 09.12.2025 | https://m.edsoo.ru/ff0d4dd0
dusznueckre 1 XuMUIECKue

28 cBoiicTBa Bojoposa. [Ipumenenue bubmorexa [IOK

Aopona. 1ip 10.12.2025 | https:/m.edsoo.ru/ff0d4dd0
BOJIOpO/Ia
29 [TonsATHE O KUCTOTAX U COMAX Bu6mmorexa [IOK
16.12.2025 | https://m.edsoo.ru/ff0d50d2




CriocoObI OJTy4eHUs: BOIOPOJIa B

Bbub6morexa IIOK

30
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padora Ne 4 o Teme

31 «Hpon cHUE 1/12061/1 aHKE BOJOpOA buomorexa LIOK

i onp AOPOE, 23.12.2025 | https://m.edsoo.ru/t0d4£42
W3YYCHHE €r0 CBOHCTBY»

1 MonsipHblil 00bEM ra3oB. 3aKoH bu6moreka [IOK
Asoranpo 24.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenns o0néMa, KOJIUYECTBA

33 BEIIECTBA T'a3a M0 €ro H3BECTHOM bubmorexa [IOK

B MY 13.01.2026 | https:/m.edsoo.ru/f0d55a0
KOJIMYECTBY BEIIECTBA UJIK O0BEMY
Brraucnennst 00 6EMOB ra30B 1Mo

34 ABHEHUIO PEAKIIMU HA OCHOBE Bromorexa [IOK
P "p B . 14.01.2026 | https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX OTHOIIICHUM ra30B

35 dusznuecKre 1 XUMHUCCKHE bubmumoreka [IOK
CBOMCTBA BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lorstre 06 bubmmorexa [{OK
WHIUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEINb.

17 Hacsiiennbie 1 HeHACHIIEHHBIE bu6mmoreka [JOK
pacTBOpbl. MaccoBas 107151 BelecTBa 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpaxkTueckas pabota Ne 5 mo reme

13 «IIpuroroBiieHHE pacTBOPOB C bubmmorexa [IOK
orpenenéHHON MacCOBOM J10Jel 28.01.2026 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEMIECTBA

39 KonTtponsnas padora Ne2 mo teme bu6moreka [IOK
«Kucnopoa. Bonopoa. Bona» 03.02.2026 | https://m.edsoo.ru/ff0d6342




Oxkcuppbl: cocTa, KJIacCH(pUKALUS,

Bbub6morexa IIOK

40
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
[Tomydenne 1 XUMHYECKHE CBOMCTBA
¥ bu6moreka [JOK
41 KHCIOTHBIX, OCHOBHBIX U
10.02.2026 | https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHOBaHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
[Tony4yeHne u XMMHYECKHE CBONCTBA bu6moteka [IOK
43 .
OCHOBaHHUM 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxanusi, bu6moreka IIOK
HOMEHKJIaTypa 18.02.2026 | https:/m.edsoo.ru/ff0dfee2
45 [Tonyuenne u XumMru4ecKre CBOMCTBA bu6morexa [IOK
KHUCJIOT 24.02.2026 | https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIATYpa,
46 cnocoéiZu) LHHH XHMHHZS;HG bubmorexa OK
c AYACHI, 25.02.2026 | https:/m.edsoo.ru/00ad9474
CBO¥CTBa
[TpakTrueckas padora Ne 6. Pemenue
47 AKCIIEpPUMEHTAJBHBIX 33/1a4 10 TeEME bu6moteka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COeTUHEHUN»
I'eneTdeckas CBSI3b MEX,
48 KJIacCaMH HEO FaHI/IIIeCKI/II;y bubmorexa [TOK
. p 04.03.2026 | https://m.edsoo.ru/00ad9as50
COCIUHCHHI
49 O06o01IeHue 1 cucTeMaTH3aIus bu6morexa [IOK
3HaHUHI 10.03.2026 | https://m.edsoo.ru/00ad9cb2
Kontponenas pabora Ne3 mo treme
50 "OCHOBHBIC KJIaCCHl HEOPTraHMIECKIX bubmotexa [TOK
P 11.03.2026 | https://m.edsoo.ru/00ad9ela

coequHeHun"




[TepBbIie MONBITKN KJIaCCUPUKAUN

51 XUMUYECKUX 3JIeMeHTOB. [ToHsTHE O bubmioreia LIOK
. 17.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoJHbIX 3JIEMEHTOB
[leproanyeckuii 3aK0H 1
57 Ilepnonnueckas cucrema bu6mmotexa [IOK
XUMHUUYECKUX 31emMeHToB /. U. 18.03.2026 | https://m.edsoo.ru/00ada52c
MeHnneneeBa
53 [Teproasl, TPYIIIBI, MO PYIIITHI bubmorexa [OK
PHOAIBL, TPYITIBL, TOATPY 31.03.2026 | https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CocTaB aTOMHBIX bu6motexa [IOK
snep. M3otomnbl 01.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI04€eK
. but6mmoreka [JOK
55 aToMOB 3JieMeHTOB [lepronnueckoi
07.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenneneeBa
XapakTepucTuKa XUMUIECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubmmoreka [IOK
ITepuoanueckoii cucreme /1. 1. 08.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U IIPaKTUKH. []. bu6mmoreka [TOK
N. MenneneeB — y4€HbIil, meaaror u 14.04.2026 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIii ypok. O0o01meHue u
P P EH bubmunoreka [IOK
58 cucTeMaTu3anys 3HaHui /
. 15.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas paborta
59 Kontponenas pabora Ned mo teme bu6moreka [IOK
«CtpoeHne aToma. XUMHU4eCKas 21.04.2026 | https://m.edsoo.ru/00adb486




cBs3b» / Beepoccuiickas
MpoBepoyHas pabora

60 DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB | bubmorexa [IOK
XAMHAYECKHUX 3JIEMEHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
but6moreka [JOK
01 Honnast xumiteckas cBase ! 28.04.2026 | https://m.edsoo.ru/00adac34
2 KoBanenTHas nosisipHasi XuMu4ecKast | bu6moteka [IOK
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenonspHas | bubmotexa IIOK
XHMUYECKasl CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
bu6moreka [JOK
o4 Crenens okucieHiA ! 06.05.2026 | https://m.edsoo.ru/00adae28
OKUCINTEIBHO-BOCCTAHOBUTEIILHBIC Bbub6morexa IIOK
65 1
peakiu 12.05.2026 | https://m.edsoo.ru/00adb076
bu6moreka [JOK
06 ORHCTHTEINH 1 BOCCTAROBHTEIN ! 13.05.2026 | https://m.edsoo.ru/00adb076
PesepBHbIii ypok. O0o0meHue u
cHCcTeMaTH3alvs 3HaHU# 110 TeMe bu6moreka [JOK
67 1
«CtpoeHue atoma. XuMuyeckas 19.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHbIii ypok. O0o01meHue u 1 bubmmorexa [IOK
cucTeEMaTU3alus 3HaHUH 20.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero HU3Yy4YCHUSA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

[Iepuognyeckuil 3aKoH.

| Ilepuonnueckas cucrema | bu6moteka [IOK
XUMHUYECKUX 3rieMeHToB JI. M. 02.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJIIEMECHTOB 1 Buomorexa [IOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa ! bub6mmoreka [JOK
HEOPraHWYECKUX BEMIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunsl xuMudueckoi ¢BsSI3U U THUIIBI | bu6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo treme
«IToBTOpEHUE U YrayOIeHNE

5 . 1 1
3HAHHUM OCHOBHBIX Pa3JeJIoB Kypca 16.09.2025
8 Kkimacca»
Knaccuukanus xumudaeckux

6 €aKIUH 1O Pa3IMIHBIM 1 bubmorexa [OK
peardt P 17.09.2025 | https://m.edsoo.ru/00adbeb0
MpU3HAKaM
ITonsiTe 0 CKOPOCTU XMMUUYECKOU

7 eakiuu. [ToHsITHE O TOMOT €HHBIX 1 bubmorexa [IOK
peatiu. 23.09.2025 | https:/m.edsoo.ru/00adbe9a
Y TeTePOr eHHBIX PEAKIUAX




TlousiTiE O XUMHUUYECKOM
paBHOBecuU. DAaKTOPHI, BIUSIOIINE

bub6moreka IIOK

8 Ha CROPOCTL XHMITICCKOH peaKitu 24.09.2025 | https://m.edsoo.ru/00adc28c
U IIOJIOKEHUE XUMHUYECKOT O
paBHOBECHS
9 OKHCIHTENBHO- bu6moreka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIINN 30.09.2025 | https://m.edsoo.ru/00adcade
Teopus 3nEKTPOIUTHIECKOI
10 rncconuanuu. CUIbHBIE U CIIA0bIE bubmorexa HOK
s HHA. 01.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Honurle ypaBHEHUS pEAKIIUI bubmorexa HOK
P peakt 07.10.2025 | https:/m.cdsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHHI B CBETE MPEICTABICHU bubmmorexa [{OK
00 DJIEKTPOIU THIECKOM 08.10.2025 |  https://m.edsoo.ru/00add5d8
IIUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPENCTABIECHUN 00 bubmorexa IOK
ped o 14.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
14 ITonaTue o ruapouse comueit bubmotexa [IOK
P 15.10.2025 | https://m.edsoo.ru/00add9d4
O06o001IeHEe U CHCTEMAaTH3AIIMS bubmumoreka [IOK
15 N
3HAHUH 21.10.2025 | https://m.edsoo.ru/00addd12
[IpakTueckas pabora Ne 1.
16 «Perrenne sKCrIepruMEHTAILHEIX bubmotexa HOK
p 22.10.2025 | https://m.edsoo.ru/00addbfa
3amauy
Kontponbsnas pabora Ne2 mo teme bu6morexa [IOK
17
«ONEeKTPOJUTHY ECKasI 22.10.2025 | https://m.edsoo.ru/00addecO




UCCOLIMAUI. XUMHUYECKUE
peakiuu B pacTBOpax»

OO6mas xapakTeprucTuKa

bu6moreka [JOK

18 ajoreHoB. X €CKHe CBOMCTBA
FAIIOTCHOB. AHMMITICCIHE CBORCTE 04.11.2025 | https://m.edsoo.ru/00addfe2
Ha IIpuMepe Xjopa
XnopoBogopon. ColssHas KHCIOTA,
19 XHMII;quI)jHE CHBOfICTBa MOJy4ECHUE bubmorexa [IOK
> HOIYA ’ 05.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Tpaktryeckas padota Ne 2 o Teme
20 «ITonyyeHue CosTHON KU CIOThI bubmorexa [IOK
y . . ’ 11.11.2025 | https://m.edsoo.ru/00ade348
U3Yy4YCHHE €€ CBOWCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKLIHM, €CIU OJUH buomorexa [TOK
pearti, A 12.11.2025 | https://m.edsoo.ru/00ade488
W3 PEareHToB JaH B U30BITKE
2 OO611ast XapakKTepUCTHKA JICMEHTOB bubmmoreka [IOK
VIA-rpynmst 18.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PHUKAITUU
’3 cepsl. Haxoxaenue cepbl u €€ bubmmoreka [{OK
COEIMHEHHUI B IPUPOJE. 19.11.2025 | https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOUCTBA CEPBI
CepoBogopoa, CTPOCHHE,
24 (1)?121/1%?1(15621 x:}l:/mqecxne bubmorexa [TOK
. 25.11.2025 | https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcuppl cepol. CepHas KHCIIOTA,
25 ¢busnyecKkne U XUMHUYECKHEe Bu6mmorexa [IOK
. 26.11.2025 | https://m.edsoo.ru/00adea28
CBOWCTBA, MIPUMECHECHHE
26 XUMHYECKHUE PEAKIINH, JIeKALTIE B bu6morexa [IOK
OCHOBE MPOMBIIIJIEHHOTO CIT0CO0a 02.12.2025 | https://m.edsoo.ru/00adec8a




MOJTYYEHHUS] CEPHOU KHUCIIOTHI.
XUMHUECKOE 3arpsa3HEHNE
OKpPY’KaroIIEn Cpebl
COCIMHEHUSIMU CEPBI

Brranciienne MaccoBoH 10N

bu6moreka [JOK

27
BBIX0/1a IPOAYKTA PEaKIUU 03.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa JIEMEHTOB
VA-rpynnel. Asor,

28 aCOPOCTPAHEHUE B IPUPOJIE bubmorexa [OK
pacpoctp PUpoxe, 09.12.2025 | https://m.edsoo.ru/00adeeab
(U3NYECKUEe U XUMUYECKHE
CBOMCTBa
AMMUaK, ero Gpu3HYECKHUe U

29 XHMHUYECKHE CBOMCTBA, IOJIyYCHUE bubmorexa HOK

> 1O 10.12.2025 |  https:/m.edsoo.ru/00adf004
Y IPUMCHEHUE
[Ipaktueckas padorta Ne 3 mo teme
30 «ITonyduenne amMmaka, M3ydeHue bubmorexa HOK
- > MY 16.12.2025 |  https:/m.edsoo.ru/00adf180
€ro CBOMCTB»

a1 A3zoTHas KUCIoTa, € PU3nIecKue bu6mmoreka [JOK
1 XUMHYECKHE CBOICTBA 17.12.2025 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHre HUTPATOB U COJIEH
aAMMOHUS B Ka4€CTBE MHHEPATBHBIX

32 n00peHnii. XUMHYECKOE bubmorexa LHOK
yAOOP ' . 23.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COEIUHEHUSIMH a30Ta
Dochop. Oxena pocthopa (V) u

13 (dochopHas kucaora, GU3HIECKre bubmmoreka [IOK
M XUMHUYECKHE CBOMCTBA, 24.12.2025 | https://m.edsoo.ru/00adf68a

MOJIy4eHHE




Hcnonb3zoBanue pocdaros B
Ka4CCTBC MUHCPAJIbHBIX

bub6morexa IIOK

34 ynoopenuil. 3arps3HeHue 13.01.2026 | https://m.edsoo.ru/00adfc20
MPUPOIHON cpenbl pochaTtamu
Yraepon, pacnpocTpaHEHHE B
35 HpI/Ip]s)JIC, g)mnr;ec;;le u buomorexa [TOK
. 14.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuapl yriaepona, ux Gu3ndeckue
U XMMHUYECKHE CBOMCTRA.
36 DKOJIOTUYECKHE MPOOIIEMBI, Bromorexa [OK
20.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCUJIOM YTJepoza
(IV)
37 YronpHast KUCIIOTa U €€ COIU budmorexa [IOK
21.01.2026 | https://m.edsoo.ru/00ae006¢
[Ipaktueckas padorta Ne 4 mo Teme
13 "[lonyuyeHune yriaekuciaoro rasa. bu6mmoreka [IOK
KauecTBeHHas peakius Ha 27.01.2026 | https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpraHWYEeCKHX BEIIECTBAX KaK O bubamorera LIOK
28.01.2026 | https://m.edsoo.ru/00ae054e
COCMHEHHUSX yTriepoaa
40 Kpemnuii u ero coennHeHust bubmorexa LHOK
03.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padbora Ne 5.
41 Pemienue sxcriepuMeHTalIbHBIX bu6motexa [IOK
3a7a4 1o TeMe «BakHenmue 04.02.2026 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIBI U UX COCOUHCHUA»




Kontponbnas pabora Ne3 mo reme

42 «BakHeiinme HeMeTaJlIbl U UX Bu6mmorexa [IOK
10.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHEHU S
OO6mas xapakTeprucTuKa
XUMHUYECKUX IJICMEHTOB —

43 METaJaoB. MeTajaanuecKkas CBI3b U bu6moreka [JOK
METaJUTMYECKask KPUCTAIINY eCKast 11.02.2026 | https://m.edsoo.ru/00ae103e
pem€rka. duznyeckre CBOWCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHYECKHUM P bubamorexa LIOK

. 17.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsHKECHUH METaIoB
OO61me crocoObl MOMy4YeHHUS
MetasuioB. CruiaBbl. Beraucienus
45 10 YPaBHEHUSAM XUMUYECKUX buomiorexa LIOK
. 18.02.2026 | https://m.edsoo.ru/00ael 156
peaxiuii, eCIu OJIMH U3 pearcHTOB
COZICPXKHUT MPUMECH
46 [TonsiTHE O KOPPO3UHU METAIIOB Bubmorexa [OK
24.02.2026 | https://m.edsoo.ru/00ae1278
but6moreka [JOK

47 [enormsie MeTanEL 25.02.2026 | https://m.edsoo.ru/00ael4b2

43 OKcuabl ¥ THAPOKCHUABI HATPUS U bubmmorexa [IOK
KaJus 03.03.2026 | https://m.edsoo.ru/00ael4b2

49 [[lenoyHO3€MeENBHBIE METAIUTBI — bu6morexa [IOK
KaJbLUHA 1 MarHui 04.03.2026 | https://m.edsoo.ru/00ael5e8

50 Bakueilimue coequHeHns KajabIlusg bubmorexa HOK

10.03.2026 | https://m.edsoo.ru/00ael5e8




O0001IIEHNE ¥ CUCTEMATH3AIAA

31 3HAaHUU 11.03.2026
57 JKECTKOCTL BOABI M CITOCOOKI €€ bu6moreka [JOK
YCTpaHEHUs 17.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o reme
53 "YKEcTKOCTb BOJIBI U METOJIBI €€ Brbmorexa LIOK
| 18.03.2026 | https://m.edsoo.ru/00aelaed
yCTpaHCHHUS
N but6moreka [JOK
>4 AIOMHHHH 31.03.2026 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOIiCTBa OKCHJIA U bubmuotexa LIOK
TUAPOKCUIA 01.04.2026 | https://m.edsoo.ru/00aelc64
bubmunoreka [IOK
36 Keneso 07.04.2026 | https://m.edsoo.ru/00aeld86
57 OKcuabl, THAPOKCUIBI U COJTH bubmmorexa [{OK
xene3a (II) u xenesa (II1) 08.04.2026 | https://m.edsoo.ru/00ae35e6
53 O06o0meHne u cucTeMaTH3aIus
3HaHUHN 14.04.2026
[IpakTueckas paborta No 7.
59 Penienne sxcnepuMeHTanbHbBIX bu6moteka [IOK
3a7a4 no treMe «BaxHenmme 15.04.2026 | https://m.edsoo.ru/00ae3de8
METAJUTBI M KX COCIIHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHYECKUX peaKlui, eclii O1H
60 W3 PEarcHTOB JIaH B U30BITKE UITU bu6morexa [IOK
COJIEP)KUT MpUMecH. Brruucienus 21.04.2026 | https://m.edsoo.ru/00ael750

MAacCOBOM JI0JIM BBIXO/a MPOTYyKTa
peaKiuu




O0001IIEHNE ¥ CUCTEMATH3AIAA

61 1
3HAaHUU 22.04.2026
Kontponbshas pabora Ned mo reme
62 «BaxHeiime MeTaibl U X 1 23.04.2026
COCITUH CHHUSI»
63 BemectBa u Mmatepuans B | bu6moreka [JOK
IMOBCETHEBHOM KU3HU YEJIOBEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE | bu6moteka [IOK
OKpY’KaroIen cpesibl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun | bubmuotexa LIOK
9KOJIOTUYECKUX MTPOOIeM 06.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE 1 | bu6morexa [IOK
cUCTEMAaTHU3allUI 3HAHUH 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O0001ICHNE 1 | bubmmorexa [{OK
CHCTEMaTH3aIus 3HAaHUM 13.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O600mIEeHNE U | bu6morexa [IOK
CUCTEMATHU3aLUs 3HAHUI 19.05.2026 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

1

[To Teme: «IlepBoHayanbHbIE XUMHUUYECKUE TTOHSATHS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHUH: aToM,
MOJIEKYJa, XUMHUYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAS M HEOAHOPOJAHAs), BAJEHTHOCTb,
OTHOCHUTEJIbHAS AaTOMHAsi W MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasl JOJSl XUMHYECKOIO
JJIEMEHTa B COCAMHEHHH, MOJSIPHBIA 00BEM, XUMUYECKasT PeaKus,
KnaccupUKalusl peakui: peaknuu  COCAUHEHHS, pPeakKluu
pa3noXKeHHs, peaKklUuu 3aMelleHHs, peakIuu OOMeHa, JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEIJIOBON 3(PEeKT peakiuu, pacTBop,

MaccoBas 70Jis BemlecTBa (IPOLEHTHAsI KOHLEHTpalusi) B pacTBOPE

1.2

HILUIIOCTPpUPOBATh B3aWMMOCBA3b OCHOBHBIX XMMHYCCKHUX MMOHITHH H

MNPUMCHATDH 3TU ITOHATHA IIPU OIMMCAHWU BEHICCTB U UX npeBpameHI/Iﬁ

1.3

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUUISI COCTABJIICHUS (OPMYIT

BEIIECTB U YPAaBHEHUI XUMHUYECKUX PEaKLIUN

1.4

paCKpbIBaTb CMBICII 3aKOHOB  COXpaHCHUSA MaCCbl BCHIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O YYCHHUSA, 3aKOHa

ABorazipo

1.5

onpeAciIdaTb BaJCHTHOCTb 4ATOMOB JJICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KJIacCUUIIMPOBATh XUMHUYECKHE peakUuu (10 YUCIYy U COCTaBY

YYaCTBYIOLIMX B PEAKIIMU BEILECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIYUCIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl

BCIICCTB




1.8

BBIUUCIISATH MAaCCOBYIO JIOJIF0O XHMMHUYECKOrO 3JeMEHTa Mo (opmyiie

COCIMHCHHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPC

1.10

MIPUMEHSTH €CTECTBEHHOHAYYHBIE METObI IIO3HAHUS — HAOII0ICHUE,
U3MEpeHue, MOJECIUPOBAHUE, OKCIEPUMEHT  (peaibHbId U

MBICJICHHBIN )

[To Teme: «BaxHelMe NpeICcTaBUTENI HEOPraHUUECKUX BELIECTBY

2.1

pacKpbIBaATh CMBICII OCHOBHBIX XHMHYCCKUX HOHSITHUH: OKCHU I,

KHCJI0Ta, OCHOBAHHCEC, COJIb

2.2

OIpCACIAThL NPHUHAIC)KHOCThL BCHICCTB K OHpe,I[eJ'IéHHOMy KJIaccy

CoeMHEeHU 1o Gpopmyaam

23

KJ1aCcCHu (1)I/IHI/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONUChIBaTh) OOILIME XUMHUYECKHE CBOMCTBA
BELIECTB pa3JMYHbIX KJIACCOB, MOATBEPKIasl ONKCAHUE IIPUMEPAMHU
MOJIEKYJSIDHBIX ~ YpPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKHUX

peakuuit
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IIPOrHO3UPOBATH CBOIiCTBA BC€IIECCTB B 3aBHCUMOCTH OT HUX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IHIPOTCKAHUA XHMHYCCKHX

HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClieoBaTh IMpaBWJIaM TIOJIb30BAHUSA XUMHYECKOM TMOCYIOM U
71abopaTopHbIM 00OPYAOBAaHHEM, a TAKXKe MpPaBHIaM OOpalIeHus
BEIIECTBAMH B COOTBETCTBUHU C HMHCTPYKIHUSMH IO BBIITOIHEHUIO
mabopaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOpPOAa U KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB C ONpEAENEHHOW MacCOBOW JIOJIE pPacTBOPEHHOTO
BEILECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUYECKHE IKCIIEPUMEHTHI
II0 PACHO3HAaBAHMIO PACTBOPOB WIEIOYEH M KHUCIOT € IOMOUIBIO

UHIMKATOPOB (J1akMyc, (peHoTanent, METUIIOPaHX U APYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PeaKIuu

ITo Tteme: «Ilepuoguueckuii 3akoH u Ilepuoamueckas cucrema
xumuueckux snemeHToB J[. M. MenneneeBa. CtpoeHue aToMOB.

Xummaeckas CBsI3b. OKHMCINTEIHHO-BOCCTAHOBUTEIILHEIC pPECaKnum»

3.1

PacKpbIBaATh CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSITHH: AApO aToMa,

AIIEKTPOHHBIN CIIOH aTtoma, aTOMHAash OpOWTalb, paJHyC aToMma,




XUMUYECKasi CBSI3b, MOJSIPHAsE W HEMOJISIpHAs KOBAJEHTHAs CBA3b,
AIEKTPOOTPUIIATEIbHOCTh, HWOHHAsl CBSI3b, MOH, KAaTUOH, AHWOH,

CTCIICHb OKUCIICHU

3.2

KJ1accu (bHHI/IPOBaTB XUMHNUYECCKUEC 3JIEMCHTBI

3.3

OIUCHIBATh U XapaKTepu30oBaTh TabuuuHyo ¢popmy Ilepuonunueckoit
CHUCTEMbl XUMHUYECKHX D3JIEMEHTOB: pa3jivyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynma (brpymma)y,

«MaJjiple» U «OONIbIINE» MMCPUOAbI
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packpeiBaTh cmbica Ilepuonnueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IOHMMAaHHUE IEPUOJUYECKONM  3aBHUCUMOCTHU
CBOMCTB  XMMHYECKMX JJEMEHTOB OT HX IIOJOXKEHUS B

[Tepuonnyeckoit cucreMe

3.5

COOTHOCUTh 00O3HAYEeHHs, KOTOpble HMEITCi B  Tabuuie
«[lepuoguueckass cucremMa  Xumuyeckux  snaementoB .U
MenpeneeBay ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja sapa, oOliee YuCIo

3JIEKTPOHOB M PACHPEEIECHNE UX 10 JIEKTPOHHBIM CIO0SIM)

3.6

OpeaAcCIATh CTCIICHb OKUCJIICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOHMHCHUAX

3.7

ONpEeAENsITh BHUJI XMMHUUYECKOM CBSI3M (KOBAJIGHTHas M MOHHAas) B

HCOPraHN4YCCKNX COCAUHCHUAX

9 KJIACC

Kon
NMPoBepPsieMOro
pe3yJabTrara

IIpoBepsieMble MpeAMeTHbIE Pe3yJ1bTAThl 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOT'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKask pEaKIIHsI»

1.1

pPacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSATHI: PacTBOp,
AJIEKTPOIUTHI, HEAIEKTPOJUTHI, ICKTPOJIUTHICCKAS JTHCCOIHALIHS,
peakuuu MOHHOrO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTUMbBIE ¥  HEOOpaTHMbIe  pEaKIHH, OKHCJIHUTEILHO -
BOCCTAHOBUTEIIBHBIE  PEAKIMH, OKHUCIUTENb, BOCCTAaHOBUTEIb,
OKHCIIEHHE ¢ BOCCTaHOBIIGHHE, aJUIOTPONUs, aM(OTEpHOCTD,

XUMHUYECKass CBsI3b (KOBaJlGHTHAs, WOHHAs, MeETa/InYecKas),




KpUCTAJUIMUECKass peméTka, CIUIaBbl, CKOPOCTb XHMHYECKOU

peaKiuu

1.2

WILUIIOCTPpUPOBATh B3aWMMOCBA3b OCHOBHBIX XUMHYCCKHUX MOHITHH H

MPUMCHSATD 3TU TOHATHUA ITPU ONIMCAHUHU BEIICCTB U UX HpCBpaIHGHI/IfI

1.3

COCTaBJISAITb YPaBHEHUS AIEKTPOJIMTHUYECKON JAUCCOLMALIMN KUCIIOT,
LIEJ0YEH U COJIEH, MOJHBIE U COKpAIIEHHBIE YpaBHEHUs peaKIui

HOHHOTO 00OMeHa

1.4

PacCKpbIBATh CYIIHOCTb OKUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ

MOCPECTBOM COCTABIICHHSI AJIEKTPOHHOT0 0ajaHca 3TUX peaKkunui

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKuu

Ilo Temam: «HeMeTtannbel U MX COEOUHEHUS» M «MeTamibl U UX

COCIHUHCHMU

2.1

XapakTepu3oBaTh  (ONMUCHIBATH) OOHmIME HW  ClIEHU(PUIECKUE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEILECTB, MTOJATBEPKIAs
OlMCaHUE TMPHUMEpPaMU MOJCKYJISIPHBIX W HOHHBIX YpPaBHCHUU

COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ

2.2

COCTaBJISITh YPaBHEHUS PEAKIIUH, MO TBEPKIAOIIUX CYIIIECTBOBAHUE

TCHETUYCCKOM CBI3HU MCXKAY BCHICCTBAMU Pa3JIMIHBIX KJIACCOB
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MPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX IPEBPALLECHHI B pa3JIMUYHBIX

YCIIOBUSX
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ClenoBaTh TpPaBWJIAM IIOJIb30BAHHUS XHMHYECKOM TOCYyIOW W
71abopaTopHbIM 00OPYZAOBAaHMEM, a TAKXKe IpPaBHIaM OOpalleHus ¢
BEIL[ECTBAMH B COOTBETCTBHUH C WHCTPYKLIHSMH IO BBIIOJHECHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB I10 MOJYYEHHIO U COOMPAHHIO

ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOrO rasa)

2.5

MPOBOJUTh PEAKIUHU, MOJTBEPKIAIONINE KAYEeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
Opomuna, womuna, Kapoonar, ¢ocdar, cwimkart, cyiabdar,
THAPOKCUANOHBI, KATUOHBI aMMOHUA, WOHBI U3Y4YCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILIECTB

ITo Teme: «Xumus 1 OKpyKarolas cpena»

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMuueckux moHatuii: [IJIK

BCIICCTBA,; KOPPO3UA MECTAJLIIOB




3.2

HpI/IMeHSITB OCHOBHBIC onepauHH MBICHHTGHBHOP’I OCATCIBHOCTU —
aHaJIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEMATH3AIIMIO,
BBISIBJICHUC HpI/ILII/IHHO-CJ'IGI[CTBeHHI)IX CB$I3€I>'I — Ji H3y‘~IeHI/I$I
CBOWCTB BCHICCTB U XHUMHUUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6J'IIOI[€HI/IC, HU3MCPCHUC, MOJACIUPOBAHUC,

SKCIEPUMEHT (peasbHbIM 1 MbICIICHHBIH)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHYECCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Posib XMMUH B )KU3HU YEIOBEKA. XUMHUSI B CUCTEME HayK.
Tena u BemectBa. OU3NUECKUE CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IToustue o METOAaX ITIO3HAHUA B XUMHH. Yucteie BCIICCTBA 1 CMCCH. Cnoco0sl

paszesieHus cMecen

1.3

ATOMBI U MOJEKYJIbl. XHUMHYECKHE 3IeMeHThl. CHMBOJIBI XUMHUYECKUX

aneMeHTOoB. [IpocThle u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumudeckas (bopMyna. BaneHTHOCTH aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHas macca.
OTtHOCHTENbHAS MOJICKYJsIpHass Macca. MaccoBast [0S XHMHYECKOTO

9JIEMCHTA B COCIWMHCHUU

1.5

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3auMocBsi3b KOJIMY€ECTBA,
Macchl M YHUCJIa CTPYKTYpPHBIX €IMHUIl BemiecTBa. Pacuérsl mo ¢opmynam

XUMHUYECKUX COCITUHEHUN

1.6

duznueckue U XMMHUYECKHE ABJICHUs. XUMHUYECKash peakius U €€ MPU3HaKU.
3aKOH  COXpaHEHUsT  Macchl  BeHIECTB.  XHMMHUYECKHE  YPAaBHEHUS.
Knaccupukamust XUMHYECKUX  peakuuil  (COeAMHEHUS,  Pa3lIOXKEHHS,

3aMelleHus, 0OMeHa)

1.7

XWUMWYECKAM SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYAO0l, C
IpaBuJIaMu paboThl B JabopaTopuu U nmpuémamu oopauieHus ¢ 1a00paTOPHBIM
0o0OpyZOBaHUEM, W3y4YE€HHWE M ONHcaHue (PU3UYECKUX CBOWUCTB O0Opa3IlOB
HEOPraHWYECKUX BEIIEeCTB, HaOmoaeHrne ¢Gu3nuecKux (IJIABICHUE BOCKA,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJIEH CAallisl BOJbI) U
XUMHUYECKUX (TOpeHHuEe CBEUM, MPOKAJIMBAHUE MEIHOM  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJICHWH, HAONIOJEHUE M OIHMCaHUE
MPU3HAKOB MPOTEKAaHUS XUMHYECKHUX peakuuii (pas3iokeHue caxapa,
B3aUMOJICKCTBHE CEPHOM KHUCIOTBI C XJIOPUIOM Oapusi, pa3ioKeHHE
ruapokcuya meau(Il) mpu HarpeBaHuu, B3auMo/Iei CTBUE JKeJie3a C paCTBOPOM

cosm meau(Il), uzyuenre cnocoOoB pa3aesieHus: cMecei (C MOMOIIbI0 MarHUTA,




¢uIbTpOBaHME, BbIIapUBaHUE, AUCTHILILMS, XpoMaTorpadus), NpoBeaeHHe
OYMCTKH IIOBapEHHOW COIM, HAOIIOJEHHE U OINMCAHUE pe3yJIbTaTOB
IIPOBEJICHUs OIBITA, UILIIOCTPUPYIOIIEr0 3aKOH COXPAHEHHSI MacChl, CO3[aHHE

Mozeell MOJIEKYJI (IIIapOCTEePKHEBBIX)

Baxueimme npeacraBuTeaM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cMmech rasos. CocraB Bo3ayxa. Kucnopox — aneMeHT U npocToe
BeniectBo. HaxoxkaeHue kuciaopoaa B npupoje, pusndeckrue U XuMU4ecKne
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne kucnopoaa. CrnocoOsl
MOJTY4YEHHUs] KUCIIOpoJa B J1a0OpaTOpUM M MPOMBINLICHHOCTH. KpyroBopor

Kuciopoza B npupozae. O30H — auioTponHas Mo (pUKaLus KUCI0poaa

2.2

TemioBoii 3(p¢heKT XUMHUECKONW peaklHUHU, TEPMOXUMHUYECKHE YypaBHEHHUS,
9K30- U SHAOTEPMUYECKHUE pPeaKIHH. TOIINBO: Yyrojib U MeTaH. 3arps3HeHue

BO3/lyXa, YCHJICHUE MaPHUKOBOr0 3P eKTa, pa3pylieHue 030HOBOTO CIIOSI

2.3

Bogopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Boopoia B MpUpoe,
¢u3nueckue W XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CHOCOOBI TONy4YeHHS.

Kucnots! u conu
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MoutsipHbIi 00bEM ra30B. Pacu€rsl 10 XUMHYECKHM YpaBHCHHAM

2.5

duznueckue CcBoicTBa BOAbl. Boma kak pacTBoputenb. PacTBOpHI.
HacelmeHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PAaCTBOPUMOCTE BELIECTB B BOJIE.
MaccoBass noys1 BellecTBa B pacTBope. XHMHUYECKHUE CBOWCTBA BOJBIL.
OcHoBanus. Posp pacTBOpOB B MpUpOZE U B KU3HU uenoBeka. Kpyrosopor
BOABI B NpUpOAe. 3arpsi3HEHUWE MpUPOAHBIX BoA. OXxpaHa M OYMCTKA

MNPHUPOJHBIX BOJ

2.6

Knaccudukanus Heopranumveckux coeauHenuii. Okcuapl. Knaccudukamus
OKCHJIOB: cojieo0pasyromue (OCHOBHBIC, KHUCIOTHBIe, amM(OTEepHBIC) U
HecosieoOpaszyromnme. HomeHkmaTtypa okcuioB. DU3NUYECKHE M XUMHUYECKHUE

cBoWcTBa OKcUIOB. [lomydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanus oOcHOBaHMA: IIENOYM U HEPACTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. usnueckre 1 XUMHUECKHE CBOHCTBA

ocHoBaHuil. [Tosyuenne ocHoOBaHUMI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciior. Ousnveckue u
XUMUYECKUE cBOMCTBAa KuchnoT. Psg aktuBHoctn metauioB H.H. Bekerosa.

[Tony4uenue kucmor

2.9

Comu. Homenknatypa cosieii. @u3ndeckne M XUMUYECKHE CBOMCTBA COJICH.

[Tonyuenue coneit




2.10

I'eneTnaeckas CBS3b MCXKAY KilaCcCaMU HECOPraHNUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUM 3KCHEPUMEHT: KayeCTBEHHOE OIpElelIeHUE ColepKaHus
KHCIOpOAa B BO3AYyXe, MOJNydyeHUe, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOMCTB KHUCIIOpOAa, HAOIIOIEHN € B3aUMO/ICHCTBHUS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BOSHMKHOBEHUS U MPEKPAIEHUs TOPEHUS (TToXkKapa), 03HAKOMJIICHHE C
o0Opa3laMi OKCHJIOB W ONHCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHue,
pacno3HaBaHUE U M3yYE€HHUE CBOMCTB BOIOpoOJa (FOpEHHUE), B3aUMOACHCTBHE
BOJOpPOAA c OKCHJIOM meau (1) (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), HAOMIOAeHIEe OOpa3lloB BEMIECTB KOJMYECTBOM | MOIb,
HCCIIEIOBAaHUE OCOOCGHHOCTEH  pPAacCTBOPEHHUs BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, INPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOMU
JI0JIed pacTBOPEHHOIO BEIIECTBA, B3aUMOJEWCTBHE BOJbl C MeETAJUIaMU
(HaTpueM U KaiblMeM) (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
OTIPECIICHUE PACTBOPOB KHUCIOT W WIENOYEH C TOMOIIBI0 WHIUKATOPOB,
uccienoBaHne o0pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HAONIIO/IeHHEe HM3MEHEHUS OKPACKHM HHIMKATOPOB B PACTBOpax KUCIOT H
miesioue, u3ydeHue pzaumopaencteus okcuaa menu(ll) ¢ pactBopom cepHoi
KHCIOTBI, KHUCIOT C MeTa/lylaMd, peakUuid HeWTpaiu3aluu, MOIydeHUe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTaia APYruM U3
pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a/1au 1o TeMe «BaxHeimue

KJIAaCChl HCOPTaHNYCCKUX CO@I[I/IHCHPIfI»

[Tepuoanyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHne aToMOB. XUMHUECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNH

3.1

[lepBble TOMBITKH KiIaccH(PUKAMM XUMUYECKHX 3JeMeHTOB. [loHstHe O
IpyIINax CXOMHBIX JIEMEHTOB (IEJOYHbIE U IIEJIOYHO3EeMEIbHbIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHJbI U TUAPOKCHUBL

3.2

Ilepuonnueckuii 3akoH. Ilepuonuyeckas cuCTeEMa XUMUYECKMX 3JIEMEHTOB
AW. MenneneeBa. KopoTkonepuonHas U JJIMHHONEpUOAHAS (OPMBbI
Ilepuonmyeckoit cucrembl xumuyeckux 3ieMeHToB J[.MI. MeHnneneesa.
Ilepuonpr m rpynnsl. @U3NYECKUil CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB

[eproza U IPYyIIIbl AIEMEHTA
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Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oromnbl. DnekTponsl. CTpoeHune

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHYECKHX DJICMCHTOB




ITepnonmueckon cucremsl [I.11. MenneneeBa. XapakTepucTuka XUMUYECKOTO

AJIEMEHTA 10 ero noJyioxkenuto B [lepuoanueckoii cucreme /.M. Menneneea
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3aKOHOMEPHOCTH H3MEHEHHUsl pajuyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METaJUIMYECKUX W HEMETaJUIMYECKMX CBOMCTB IO TpynnaM U IEpUOAaM.
3nauenue [lepnoanueckoro 3akoHa u Ileproauyeckoi cucTreMbl XMMUYECKUX
AJIEMEHTOB /I pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€Hblil u

rpaxJlaHuH

3.5

Xumnueckass cBI3b. KoBalleHTHas (HOJ'IHpHaSI u HCHOJ'ISIpHaSI) CBA3b.

SJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX d1eMeHToB. MoHHas CBsA3b

3.6

Crenenb okuciaeHusa. OKHCIUTEILHOBOCCTAHOBUTEIHHBIE pe€aKuuu. HpOHGCCI)I

OKMCJIEHUS U BOCCTaHOBJICHU. OKHCIINTEIN U BOCCTaHOBUTEIN

3.7

XUMUYECKMM SKCIIEPUMEHT: H3yuye€HUE O00pa3lioB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOZAECHCTBUE T'MIPOKCUAA LIMHKA C PaCTBOPaMU KHCIOT U
LIEJI04€Hl, IPOBENECHUE ONbITOB, NIUIIOCTPUPYIOLIUX PUMEPHI OKUCIUTEIBHO -

BOCCTAaHOBUTEIBHBIX PeaKuil (TOpEHHUE, PEAKIIUU Pa3JIOKECHUS, COSTMHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo u xumuueckas peakuus. [losTopenne

1.1

[Tepuognueckuit 3akoH. Ilepuonnueckas cucremMa XHMHYECKHUX SJIEMEHTOB
.M. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHU B U3MEHEHUH CBOICTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEpPUOMIOB, Kalus, KajdblUid M MX
COCIMHEHUM B COOTBETCTBUHU C MOJIOXKEHHEM 3JIeMEHTOB B [lepuoaunyeckoii

CUCTEMC U CTPOCHHUEM HX ATOMOB

1.2

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAINIMYECKUX
pelIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOU
peméTki W BHJIAa XUMHYEcKoil cBs3M. Krnaccudukamuss ¥ HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXAYHapoJHas U TpUBUAIbHAsA). XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KjaccaM HEOpPraHUYEeCKUX

COG)IPIHCHI/If/i, FCHCTUYCCKasA CBA3b HCOPraHUMYCCKUX BCIICCTB

1.3

Knaccudukanus XMMHUECKUX peaKUil [0 pa3IMYHbIM NPU3HAKAM (110 YU CITY
U COCTaBy y4YacTBYIOIIMX B PEAKIMH BEIIECTB, O TEIUIOBOMY 3 deKTy, Mo

M3MCHCHHIO CTEIICHEH OKHMCICHUS XMMHYCCKHX 9JIEMECHTOB, 110 06paTI/IMOCTI/I,




[0 Y4YyaCTHIO KaTajau3aTopa). OK30- M JHIOTEPMUYECKHE PEAKLHH,

TCPMOXUMHUYECCKHUE YPABHCHUA. IToustue o CKOpPOCTH XUMHUYECKON peakuuun

1.4

[TonsiTie 00 0OpaTUMBIX U HEOOPATHMBIX XUMHUECKHX peakiusax. [TonsTue o
TOMOTEHHBIX M TeTEPOreHHBIX peaknusax. [loHATHE 0 XHMHYECKOM
paBHOBecur. DakTOphI, BIMSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUU H

IMOJIOKCHUEC XUMHUYECKOTI'O paBHOBECH A

1.5

OKHCAUTETBHO-BOCCTAHOBUTENbHBIE  pPEAKLIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHOW  peakuuu. CoCTaBlIeHHE YpaBHEHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOJIb30BAHUEM METO/1a

AJIEKTPOHHOT 0 OanaHca

1.6

Teopus 3J1€KTPOAUTHUECKON JTUCCOUUALMHI. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHN3M 1HCCOIMALMY BEIIECTB C Pa3IMYHbBIMU BUJIAMU
XUMHUYECKOM cBs3u. CTenens qucconuanuu. CUIIbHbBIC U C1a0ble SIEKTPOIUTHI.
Peakuun nonHoro oOMeHa. YcaoBus MPOTEKaHUs pPEaKlMii HOHHOTO OOMeEeHa,
IIOJIHBIE M COKpaUICHHbIE MOHHBIC ypaBHEHMs peakuuil. CBoWCTBa KHUCIOT,
OCHOBAaHMM W coJied B CBETE€ MPEACTaBICHHN 00 dJIEKTPOIUTUYECKOM

nuccoruanuu. KauectBeHHbIE peakiiui Ha UOHBI. [IoHsITHE O THIPOJIU3E COTel

1.7

XUMUYECKH SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAENSMHU KPHUCTATNYECKUX
PELIETOK HEOpraHWYEeCKUX BEIIECTB — METaJJIOB M HeMeTaJuloB (rpaduta u
anMasa), CJIOKHBIX BEIIECTB (XJIOPHAA HATpPHUs); UCCIEJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peaKkIMH OT BO3ACUCTBHS pa3INYHBIX (DaKTOPOB;
UCCIIEZIOBAHNUE  AJIEKTPOIMPOBOJHOCTH  pPacTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAIIMN KHUCJIOT, wienoueil U cosell (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB); IPOBEACHHUE OINbBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
IIPOTEKaHUs PeaKkI1ii MFOHHOro oOMeHa (00pa3oBaHUeE OcaiKa, BbIIEIEHUE ra3a,
00pa3oBaHME BOJIbI); OINBITOB, MIUIIOCTPUPYIOIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEINIBHBIX peakiuil (rOpeHne, peakiui pas3ioKeHus, COeTUHEHN);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIeCTB C IOMOIIBI0 KaueCTBEHHBIX

peaKLlI/Iﬁ Ha MOHBbI; PCIICHHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux coequHEHUS

2.1

OO6mass xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKkTepHble creneHu okucieHus. CTpoeHHe W (PHU3UYECKHE CBOMCTBA
MPOCTHIX BEIECTB — TaJIOTEHOB. XMMHUYECKHUE CBOMCTBAa Ha MpUMEpPE XJopa
(B3amMozeiicTBHE ¢ MeTaJylaMH, HeMeTajjlaMu, IejiodamMu). XJIOPOBOIOPO/I.

ConsiHas KHCJI0Ta, XHMHYCCKUC CBOfICTBa, IMMOJIYy4€HUC, TMPHUMCHCHHC.




JelictBue xJjiopa M XJOPOBOAOPOJA HAa OpraHU3M 4esoBeka. BaxHeimue

XJIOPUABI U UX HAXOXACHUE B IIPUPOJAC

2.2

OObmas xapakrtepuctika 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE cTeNeHU okucieHus. CTpoeHne u Pu3ndecKkue CBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOIU(PUKAIUH
KHCIIOpOJIa U cepbl. XMMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPON, CTPOEHUE,
busnyeckne M XUMUYEcKue CBOMcTBa. OKCHIBI Cepbl KakK MpEICTaBHTEIH
KHCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, PU3NIECKUE U XUMUYECKIE CBOMCTBA
(oOmMe Kak MpeacTaBUTENs Kacca KUCIOT U crienuduueckue). XuMHIECKue
peakiuu, Jie)Kallue B OCHOBE MPOMBIIIIEHHOTO cnocoba MoydyeHus: CepHoi
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KaYECTBEHHAsI peakius Ha
cynbdaT-uoH. Haxoxaenue cepsl u e€ coequHEHHI B pupoe. XUMUYECKOe
3arpsi3HEHHE OKPYKAIOLIEH Cpelbl COSNUHEHUSIMU Cepbl (KMCIOTHBIE TOXKIH,

3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 IPEeIOTBPALLICHUS
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OOmias xapakTepucTHKa 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUA. A30T, pPAaCHpOCTpaHEHHE B
npupoze, Gu3nUecKrue U XUMHUIEeCKUe cBoiicTBa. KpyroBopor azoTa B mpupoe.
Ammuak, ero ¢u3M4YecKMe M XUMHYECKHE CBOICTBa, IMOJIY4YeHHE U
npumeHenune. Conmu aMMOHMSA, MX (QHU3MUYECKHE M XUMHYECKHE CBOMCTBA,
npuMeHenue. KauecTBeHHas peakiysi Ha MOHbl aMMOHMSI. A30THasI KUCIIOTa, €€
nojydeHue, puzndeckue 1 XUMHUYECKHE CBOMCTBA (00IIHMe KaK MPECTaBUTEIS
Kjlacca KUCIOT W creunpuyeckue). Vcmonp3oBaHWEe HHUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEpAIbHBIX YAOOpeHUH. XUMHUYECKOe 3arps3HEeHHe
OKpYy Karolleh cpelbl COEAUHEHUIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE

BO3]lyXa, TOYBBI U BOJOEMOB)
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docdop, amutorpornnbie Moaudukanuu Gocdopa, GU3NIECKHE U XUMHIESCKUE
cpoiictBa. Oxcua ¢docdopa(V) u dochopHas xuciaora, QusMUeckue u
XUMHUYECKHE CBOWMCTBa, monydeHue. Mcnonb3oBanue QocdaToB B KauecTBe

MUHEpaJbHbIX YA00pEeHU

2.5

OObmas xapaxkrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoO0EHHOCTH CTpOeHUs
aTOMOB, XapaKTepHblEe CTENEHH OKUCICHMs. YIJIEpOoJ, aJUIOTPOIHBIE
MOJIU(pUKALIUY, PACIPOCTPAHEHHE B MNPHUPOJE, (PU3MUECKHE U XUMUYECKHE
cBoiictBa. Ancopbuus. KpyroBoport yriepona B npupoae. Okcuasl yrieposa,
X (U3MUECKHE U XMMHUYECKHE CBOMCTBA, JIEHCTBHE HA KHUBBIC OPraHU3MBI,

MOJIYy4YCHUC U TPUMCHCHUC. OKOJIOTHYECKHE HpO6JICM]E>I, CBsI3aHHBIC C OKCHUIOM




yraepona(lV); rumoresa rinobanbHOr0 MOTEIUICHHUS KIMMAaTa; MapHUKOBBINA
apdekT. YrompHas KUACIOTa W €€ COMM, UX (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, TOJIyYCHUE U TIprMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbIL. M cnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIIIJICHHOCTH H

CEJILCKOM XO3SMCTBE

2.6

[TepBoHavabHBIE TOHATHSI 00 OPraHUYECKUX BEHIECTBAX KAK O COCIMHEHUSIX
yriaepoga (MeTaH, 3TaH, ATUJICH, ALETUJIEH, STaHOJ, TIULEPHH, YKCYyCHas
kuciora). X cocraB m xumudeckoe cTpoeHue. [loHATHE O OMOIOTHYECKU
BKHBIX BEIIECTBAX: JXKHUpaX, OelKax, yrieBoJjaX — W HX POJM B IKUZHH
yenoBeka. MaTepualibHOE €IMHCTBO OPraHMYEeCKUX M HEOPraHU4eCKHUX

COEIMHEHUN

2.7

Kpemnuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBa, IOJIyYeHHE U
npumeHeHue. CoeMHEeHUs KpeMHUs B mpupozae. OOmme npeacraBieHus oo
okcuzae kpeMHus(IV) u kpemaueBoii kucinore. CHIMKATHI, UX HUCIOJIb30BAHHE
B OBITY, MEIMIMHE, MPOMBINUICHHOCTH. BakHeWme CTpouTeIbHbIC
MaTepHasibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpobiieMbr
0€30MacHOr0 KCIOIb30BAHMUS CTPOMTEIHHBIX MAaTEpUAJIOB B TOBCEIHEBHOM

KHU3HU

2.8

XUMUYECKHI IKCIIEPUMEHT: M3ydeHHE 00pa3lloB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHMCIJIOTBI; IIPOBEACHNE KAUECTBEHHBIX PEAKIUI HA XJIOPUJI-
MOHbI U HAOIO/IEHUE IMPU3HAKOB HX MPOTEKaHMS; OMBITHI, OTpa)Karollue
¢u3nyecKre 1 XUMUYECKHE CBOMCTBA raJlOr€HOB U UX COETUHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BUAECOMATEPUAJIOB); O3HAKOMJIEHHE C O0pa3llaMH XJIOPHIOB
(ramoreHu7I0B); O3HAKOMJIGHHE C oOpaslamMu cepbl M €€ COeAMHEHHUSIMU
(BO3MOXHO HCIIOJNIBb30BAaHUE BHJEOMATEpHANIOB); HaOII0JEeHHe Mpolecca
o0yrJIMBaHUs caxapa Moj JAeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
U3y4EHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBEIEHUE
KayeCTBEHHOM peakuuu Ha cyiabdaT-uoH U HaOII0ACHME INpu3HaKa €€
IIPOTEKaHUs; 03HAKOMJIEHH € C PU3NUYECKMMHU CBOMCTBaMH a30Ta, (hocdopa u ux
COeIMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE BHUAEOMATEpUAJIOB), oOpa3LaMu
a30THBIX ¥ POCPOPHBIX yAOOpPEHHIt; TOJyYeHHE, COOUpPAaHHE, PACIIO3HABAHUE
U U3yYEHUE CBOMCTB aMMHaKa; IPOBEJEHUE KAUYECTBEHHbBIX PEAKLUNi Ha HOH
amMMoHUs U ¢ocdaT-HOH U HU3YYEHHME TPU3HAKOB UX MPOTEKaHus,
B3aMMO/IeHiCTBHE KOHIICHTPUPOBAHHOM a30THON KU CIOTHI C MEJBIO (BO3MOMXKHO
UCIOJb30BAaHUE BHJIEOMATEPUAJIOB); M3y4YE€HUE MOJeleld KPUCTATIIMYECKHX

pemérok anMasa, rpadurta, ¢ynaepeHa; O3HAKOMIIGHHE C TPOIECCOM




a7copOLMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
[IPOTHBOrasa; MojlyueHue, cooupaHue, pacro3HaBaHHE U U3yUYEHUE CBOWCTB
YIJEKUCIOro rasa; NpOBEIEHHE KAaueCTBEHHBIX peakIuil Ha KapOoHaT- U
CHJIMKAT-UOHbl M H3y4Y€HUE MPHU3HAKOB HUX MPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIHEN CHUIIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE YKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BakHeHuIe HeMeTalbl 1 UX COSOUHCHUSD)

MeTansl U uX COCOAMHCHU A

3.1

OO0mrast XxapaKTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
nx noyoxeHud B llepuomanyeckol cucreme XUMHUUYeCKHX sieMmeHToB J[.U.
MenpeneeBa u crpoenust atoMoB. CTpoeHre MeTaIoB. MeTanandeckas CBs3b
U MeTa/UIMYecKass KpHUCTajuIMyecKas pemeérka. DIJIEKTPOXUMHYECKUU Psif

HaIpsHKCHUN METalIoB

3.2

duznyueckne U XUMUYECKUEe CBOCTBAa MeTaioB. O0mme criocoOb! MOTydeHUs
MeTasuioB. [loHsTHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CrutaBsl (CTanb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) ¥ UX IPUMEHEHHE

B OBITY ¥ POMBIIIEHHOCTH
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[[lemounpie MeTauibl: TooxkeHne B [lepuoanueckoil cucreMe XUMHUYECKUX
snemenToB JI.M. MeHieneeBa; CTpoOeHME UX aTOMOB; HAXOXKJEHUE B TIPUPO/IE.
duznueckue U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaust). OKCH b
W TUJIPOKCHABI HATpusi U Kaimus. [IpuMeHeHue IIeTOYHbIX METaJUIOB U UX

COEIMHEHUN
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IlenouHo3eMeNnbHBIE METaIbl MarHui W KaJdbLMH: TOJOXKEHHE B
[lepuognueckoir cucreme xumudyeckux daeMeHToB J[.M. MeHnneneesa;
CTPOCHHE UX ATOMOB; HaXOXkjaeHue B npupoae. Ousznueckue u XUMUYECKUE
CBOWMCTBAa MarHMsi W KajblUs. BaxkHeimme coeawHEHHS KaibIus (OKCHI,

TUAPOKCU, coin). JKECTKOCTh BOMBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AJIFOMUHHI: TIOJIOKECHHE B HepHOHquCKOﬁ CUCTEMEC XMMHYCCKUX 3JICMCHTOB
I[I/I MeHILeneeBa; CTpOCHHEC aTOMa, HAXOXICHUC B IIPHUPOAC. ®dusnyeckue u
XUMHYECKHE CBOMCTBA AaJIIOMMHUSL. AM(bOTepHLIe CBOMCTBA OKcHAA U

TUAPOKCH]IA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoguueckoi cucreme XuMudeckux anementon J1. 1.
MenpeneeBa; CTpOGHHME aToMa; HaxoXJeHHE B mpupoge. duznueckue u
XUMHUYECKHEe CBoicTBa xkemne3a. Okcunbl, ruapokcuasl u comu xenesa(ll) u

xene3a(Ill), ux coctas, CBOMCTBA U TOJy4ECHHE




3.7

XUMUYECKHUM IKCIIEPUMEHT: 03HAaKOMJIEHHE C 00pa3liaMH METAJIIOB U CILJIABOB,
X (pU3MYECKUMU CBOMCTBAMU; U3yUEHUE PE3yJbTaTOB KOPPO3UHU METAJJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA Kajbllud M HaTpusi C BOAOH (BO3MOXKHO
MCIOJIb30BAaHUE BUJEOMATEPUAIIOB); MCCIIEJOBAHUE CBOMCTB KECTKON BOJIBI;
mporecca TOPEHHs JKele3a B KUCIOpPOoAE (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPUAJIOB); MPU3HAKOB IPOTEKAHUS Ka4eCTBEHHBIX PEaKIIUi HAa HOHBI
(MarHus, KanmbIus, amioMuHMS, nuHKA, xene3a(ll) u xenesa(Ill), memu(1l);
HaOJII0/IEHNE U OIKCaHKe MPOIIECCOB OKPAIIMBaHUs TUIAMEHN NOHAMU HATpus,
Kalusg W Kadblus (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAJIOB);
uccienoBanue aM()OTEPHBIX CBOWCTB THAPOKCHUJIA ATIOMUHUS M THAPOKCH A
[MHKA; PelIeHrEe SKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeline M eTasibl

1 UX COCOAUHCHUS)

XUMHsI B OKpy>Karomas cpena

4.1

Hosele matepuansl U TexHosoruu. Bemectsa U MaTepuasl B [IOBCEIHEBHON
KM3HU 4eJoBeKa. XUMHUA U 310pOBbe. be3onacHoe HCnoib30BaHUE BEMIECTB U
XUMHUYECKUX peakuui B ObITy. [lepBas moMmols mpu XMMHUECKHX OKOrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TIpPaMOTHOCTH.  XHMMHYECKOE  3arps3HEHue
okpyxatoieit cpeasl [1/IK. Posis Xumuu B perieHnn 3K0JI0rH4eCKUX MPoOIeM.
[IpupoaHble MCTOUYHUKH YIJIEBOAOPOJAOB (Yrojib, MPUPOIHBIA ra3, HedTb),

IIPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IPOMBIIILIEHHOCTH
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XUMHUYECKUN SKCIIEPUMEHT: U3yUYeHHE 00Pa3I[0B MaTEpUasoB (CTEKIIO, CIIABBI

METAJIJIOB, IOJIMMEPHbIE MaTEpHaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kona
NMPoBepPsieMOro
TpeOoBaHMsI

IIpoBepsiemble TPeGOBaHUSI K MPEeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOECHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NpOrpaMMsbI OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

0 TIO3HABAEMOCTH SBJICHUH NPUPOABI, MOHUMAaHHE OOBEKTUBHOMN
3HAYMMOCTU OCHOB XMMHUYECKOW HayKH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUs, KOMIIOHEHTa OOLIeH KyJIbTYpbl U INPAKTHUECKOH
NIeATeIbHOCTH YeJloBeKa B YCJOBUSX COBPEMEHHOI'o OOILECTBa;

IIOHUMAHHUEC MECTa XUMHU CPCJIU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HAaYYHBIX MCTO/JIaX IIO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIbHbBIX U
TCOPECTUUCCKUX MCTOAAX MCCICAOBAHUA BCHICCTB W HN3YUYCHUSA
XHUMHUYCCKUX peaKuHﬁ; YMCHHEC HCIIOJb30BAaThb MOACIM  IJIA

00BSICHECHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccrnoHaIbHON AEATEIBHOCTH, CBSI3aHHBIX C XUMHUCH
N COBPEMCHHBIMU TEXHOJIIOTMAMH, OCHOBAHHBIMHU Ha OOCTHXKCHUAX
XHUMHYECKON HAyKH, YTO MO3BOJHUT OOYYAIONIMMCS pacCMaTpUBAThH
XUMUI0O Kak cdepy cBoeir Oymaymieir mpodeccHoHaTbHON
ACATCIBHOCTU W  CACIATh OCO3HAHHBIN BbI60p XUMHUHN KaK
npoWIBHOrO TpenMeTa Npu Mepexojie Ha YpPOBEHb CPEIHETO

obmiero o0pazoBaHus

Bianenue cucreMol XUMUYECKHMX 3HAHWM M yYMEHHE IPUMEHSThb

CUCTEMY XUMHUYCCKUX 3HaHI/II\/JI, KOTOpasd BKIIHOYACT:

2.1

BKHEUIINE XUMHYECKUE TMOHATHUS: XUMHUYECKHI DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MMPOCTOE U CI0KHOE BEIIECTBO, OJIHOPOAHAS U
HEOJHOPOJHAS CMECh, OTHOCHUTEIILHBIC aTOMHAsl M MOJEKYJSpHAS
MAacChl, KOJIMYECTBO BEIIESCTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpPEmHss), XUMUYECKas
peakmusi, peaklud COCOUHEHHS, PEaKIMH pPA3JIOKEHHS, PEaKIUU
3aMelIeHUs, peakuu OOMeHa, TeruioBol 3(pdekT peakuuu, SK30- U
SHJIOTEPMUYCCKHE PEAKIUU, PACTBOP, MAcCOBasl JIOJS XHMMHYECKOTO

3JIECMCHTa B  COCAMHCHUH, MaccoBass O0JA W MIPOLCHTHAaA




KOHILICHTpALIMS BEIIECTBA B pACTBOPE, SIAPO aTOMA, dJIEKTPOHHBIN CIOM
aToMa, aTOMHas OpOMTalb, paAuyC aTOMa, BaJEHTHOCTb, CTENEHb
OKHCJIEHUS, XUMHUYECKas CBA3b, 3JIEKTPOOTPULIATENbHOCTD, MOJISIPHAS
U HENOJIIPHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, METAJUIMYECKas
CBSI3b, KpUCTAJUINYECKas pelIETKa (aTOMHas1, HOHHAsl, METaJUINYEeCKasl,
MOJIEKYJISIpHAs1), MOH, KaTUOH, aHUOH, JIEKTPOIUT U HEIIEKTPOIIUT,
ANIEKTPOJIUTHYECKAs] JIMCCOLMAINS, pEaKIUd MOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLHUU,  OKHCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBJICHHE, DIIEKTPOJIH3,
XMMHMUYECKOE PABHOBECHE, OOpaTHMble M HEOOpaTHUMbIE DPEAKLHH,
CKOpOCTb XMMHUYECKOM peakuuu, karaimmsarop, IIJIK, xopposus

MCETAJIJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIAraromue 3aKOHbI XHUMHHU: 3aKOH COXpaHCHUA MACCHI,
nepuogudeckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
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TEOPUH  XMMHHU:  aTOMHO-MOJIEKYJSIpHas  Teopus,  Teopus

BHCKTPOHHTHQCCKOIZ Jucconuanmuu

Brnanenne ocHOBaMHM XMMHAYECKOW IPaMOTHOCTH, BKJIFOUYAIOIIIEH:

3.1

YyMEHUE TpPaBWIBHO HCIOJb30BaTh HW3yYEHHbIE BEIIECTBA U
MaTepuanbl (B TOM 4YHCIE MUHEpAJIbHBIE yIOOpEHHS, METaIbl U
CIUTaBbl, TMPOAYKTHl MEpepabOTKH TMPUPOJHBIX  HCTOYHUKOB
YTJI€BO0OPOIOB (YTJIsl, TPUPOAHOTO Ta3a, HeTH) B OBITY, CEIBCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHHE 3HAYCHUS >KHUPOB,
OeNnKoB,  YIJIEBOJOB IS  OpraHu3Ma  4eJloBeKa; yMEHHE
MPOrHO3UPOBATh BIUSHUE BEIIECTB U XMMHUYECKHUX IPOIIECCOB Ha

OpraHH3M YEJI0BEKa U OKPY)KAIOILYI0 IPUPOIHYIO CPELY

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHHUAMHU APYTrUux

y4eOHbIX IPEAMETOB

3.3

HaJINYKE ONbITa PabOThl C pa3IMYHBIMU UCTOYHUKAMH UH(OpMaIuu
0 XUMHUHU (HaydHas U Hay4YHO-IIOMYJSpHAs JUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMEHHE OOBEKTUBHO OIICHMBATh WH(GOPMAIMIO O BEIIECTBaX, UX
MpPEBpPALICHUSIX M  MPAKTUYECKOM TPUMEHEHUHM U  yMEHHUE

UCIOJIb30BaTh €€ JJIs pelleHus] y4eOHO-T03HaBaTebHbIX 33124




Brnanenne ocHOBaMM MOHATHIHOIO amnmapata U CHMBOJUYECKOTO
SI3bIKA XUMUU JIJIS1 COCTaBIICHUS (DOPMYJT HEOPTaHMUECKUX BEIECTB,
YPaBHEHHN  XUMHYECKUX PpEAKUUI; OCHOBAMHM  XUMHUYECKOM

HomeHkIaTypbl (IUPAC u TpuBuanbHOI)

YMeHne oOBSACHAThH CBSI3b MOJIOKEHUs >reMeHTa B [lepuoanueckoit
CUCTEME C YHUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMUMUYECKHUX JJIEMEHTOB (COCTaB M 3apsan sAapa, olliee 4ucio
AJIEKTPOHOB), PACHpPENEICHUEM DJIEKTPOHOB IO 3HEPreTUYECKUM

YPOBHAM aTOMOB IEPBBIX TpéX MNEpUOJAO0B, KAl U KaJIbIIUA

IIpeacraBnenne O  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWMCTB
XMMHMUYECKUX 3JIEMEHTOB (paJiyc aTOMa, 3JIEKTPOOTPULIATENIbHOCTD),
IPOCTBIX M CIOXKHBIX BEHIECTB OT IIOJOKECHHUS DJIEMEHTOB B
[lepmoauueckoir cucremMe (B MalblX MEpHOAAX M TIJABHBIX

MOATPYIINAax) U AIEKTPOHHOTI'O CTPOSHUSI aTOMa

YMmenue kiaccuuuupoBaTh:

7.1

XUMHNYCCKHUEC 3JICM CHTBI

7.2

HCOPraHNn4CCKHUEC BCIICCTBA

7.3

XUMHUUYCCKUEC PCAKIIUU

YMeHue onpenensars:

8.1

BAJICHTHOCTDb M CTCIICHb OKHUCJICHUS XMUMHWYCCKUX 3JICMCHTOB, 3apsAaa

HOHa

8.2

BHUJl XMMHYECKOM CBS3M M THUIl KPUCTAJUIMYECKOM CTPYKTYpBI B

COCAMHCHUAX

8.3

XapakTep Cpelbl B BOJHBIX pacTBOpaXx BEIIECTB (KHCIIOT, OCHOBAHUI)

8.4

OKHCJIUTCIIb U BOCCTAaHOBUTCIIb

YMenue XapaKTCPU30BaATh (bPISI/ILICCKI/Ie 1 XMMHUYECKHE CBOMCTBA:

9.1

IPOCTBIX BELIECTB (KHUCIOPOJ, O30H, BOAOPOH, Ipadur, anmas,
KpeMHui, azor, Qocdop, cepa, XjIop, HATPUH, Kaauii, MarHui,

KaJIbIIMH, QJTFOMUHUH, JK€J1€30)

9.2

CIIOKHBIX BEHIECTB, B TOM YHCII€ UX BOJHBIX PacTBOpPOB (BOa,
aMMHAaK, XJIOPOBOJIOPOJ, CEPOBOAOPON, OKCHIBI W THAPOKCHIIBI
metamioB I-1IA rpynn, amomunus, meau (1), nunka, xenesza (Il u

II0), oxcuast yraepozaa (I u IV), kpemuus (IV), azota u docdopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a3oTucTasi, a30THAasi,

dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTA U UX COJIH)

OPOTHO3UPOBATh M  XapaKTepU30BaTh CBOWCTBAa BEIIECTB B

3aBUCUMOCTU OT HUX COCTaBa U CTPOCHUA, MIPUMCHCHUC BCUICCTB B

- 3aBUCUMOCTM OT WX CBOMCTB, BO3MOXHOCTb IPOTEKaHUs
XMMHMYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHbIE U HOHHbIE YPaBHEHUS PEaKIHii,
B TOM YHCIIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOLIIMX XUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HeopraHMYECKUX BEIECTB
10.4 MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBA3b MEXY HUMU
11 YMeHue BIYUCIATh (IIPOBOIUTh PACUETHI):
11 OTHOCHUTEJIBbHYIO MOJIEKYJSIPDHYIO M MOJISIPHYIO Macchl BEIIECTB,
' MacCOBYIO JOJII0 XUMUYECKOT0 3JIEMEHTA B COETUHEHUU
11.2 MacCOBYIO JI0JIIO BEIIIECTBA B pacTBOpPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKMX pPEaKIMH M HAaXOIUTh KOJMNYECTBO
' BEIIECTBA, 00BEM M MAcCy peareHTOB MJIM MPOAYKTOB PeaKLuu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH HAy4yHOro TIIO3HaHusd (HaOmoneHue,
121 U3MEepeHUe, SKCIIEPUMEHT, MOACTUPOBAHNE) IPH U3yYEHHH BEIIECTB
' U XUMUYECKUX SIBJICHUN; yMeHHe CchOpMYyIMpOBaTh MpoOIeMy U
IPEIJIOKUTD ITYTH €€ pelIeHus
122 Oe3omacHOl pPabOTBHl ¢ XMMHUYECKMMHU BEIECTBAMHU, XHUMHUYECKOMN
' MOCYI0H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBUIaMu 6e301acHoro oOparieHus c BEILIECTBAMH,
MCIO0JIb3yEMbIMU B TIOBCEIHEBHOM >KM3HU, IPAaBUJIaMU NOBEAEHUS B
123 Hensx cOepexeHus 370pOBbs M OKPYKAIOIIEH MPUPOTHON CpElbl;

MOHMMaHUe Bpeaa (ONacHOCTH) BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl
OIpeNenEHHbBIX BEILIECTB, croco0oB YMEHBUICHUS u

MPpEAOTBpAICHUA UX BPEIHOI'O BO3)I€I710TBI/I$I
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Hammune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUA

CIICAYIONX XUMHUYCCKUX OKCIEPUMEHTOB:

13.1

U3ydeHHe U  omnucaHue  (U3NYECKHUX  CBOWCTB  BEIIECTB;
O3HAKOMJIEHUE C PU3NUECKUMH U XUMUYECKUMH SIBIICHUSIMH; OTIBITHI,

WUTIOCTPUPYIOLIUE MPU3HAKN POTEKAHUS XUMUYECKUX PEAKIUI

13.2

U3Yy4CHUE CIIOCOOO0B pa3zieNeHus cMmeceit

13.3

MMOJIY4YCHUEC KHUCJIOpPOJa U H3YUCHUC Cro CBOfICTB; MOJIYUCHHUC
BOAOpOAa U U3YUCHUE CTO CBOI>'ICTB; MOJYUYCHUC YTIJTICKUCJIOrO ra3a u
HN3Y4YCHHC €TI0 CBOI>'ICTB; MNOJIydCHHUC aMMHaKa W HU3YUYCHHC C€ro

CBOHCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHOM MacCOBOM JoOJIed

pacTBOPEHHOIO BELIECTBA

13.5

NpUMEHEHHWE  MHIWKATOpOB  (JakMyca,  METWIOpaHXka H|
beHondTanenHa) A ONpEeAeNIeHUs] XapakTepa Cpelbl B pacTBOpax

KHCIOT U IIeI04YeH

13.6

WCCIEIOBAHME M ONHMCAHHWE CBOMCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; N3y4E€HUE B3aUMOACUCTBUS KUCIIOT C METAJLIAMH,
OKCUJAMHM  METaJUIOB,  PAaCTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMU; TIOJYYE€HHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajja JApPyrMM H3 pacTBOpa COJH;
uccienoBanue amMQpOTEPHBIX CBOWCTB THUIPOKCHIOB ATIOMUHUSA H

IITHKA

13.7

PCHICHUEC SKCIIECPUMCHTAJIbHBIX 3a4a4 110 TCMaM: «OCHOBHEIE KJIaCCHI
HCOPraHU4CCKUX COCHHHGHHﬁ)); (<9H6KTpOHI/ITI/I‘IeCKa${
JUCCoranus, «Baxnele HeMeTallbl U HUX COCOAHMHCHU ),

«Baxxneiinye MeTaiibl M UX COCAUHCHUS)

13.8

XAMUYECKHE  DKCIICPUMEHTBI,  WUIOCTPUPYIOLIME  MPU3HAKH
NPOTEKAHUs PEaKIMii HOHHOI0 OOMEHA; KaueCTBEHHbIE PEaKIMKU Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOpaxX MOHBL XJIOPHUI-, OpOMHU/-,
wonun-, cynbdar-, Qocdar-, xapOoHAT-, CHUIUKAT-AaHUOHBI,
TUAPOKCHJI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KBTS, AJTFOMIHHS,

xenesa (2+) u xenesa (3+), meau (2+), muHKa

14

VYMenue:




IOPEACTAaBIATh pe3yjbTaThl JKCIHEPUMEHTAa B (OopMe BBIBOJIOB,

14.1 JIOKA3aTeNIbCTB, Tpa)MKOB M TAOIMII M BBIABISATH IMIUPHYECCKUE
3aKOHOMEPHOCTH
YCTaHABIAMBATh  CBS3W  MEXAY  peajbHO  HAOII0IaeMbIMU
14.2 XAMWUYECKUMH SABJICHUSIMA W TMPOLECCAaMH, HPOUCXOMAIMINMU B

MakKpo- U1 MUKPOMUDE, 00BSACHATh MPUUMHBI MHOT'000pa3u sl BEIECTB




HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

HepBOHaanLHBIe XUMHUYCCKHUEC ITOHATU A

1.1

Yucteie BemecTBa U cMecu. CriocoObI pa3iesieHus cMecei

1.2

ATOMBI M MOJICKYJIbI. Xumndeckue »3jeMeHThl. CHMBOJIB XUMHYECKHUX

JJICMCHTOB. HpOCTBIC H CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckass Qopmyna. BalleHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB.

CreneHb OKMCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENbLHAs aTOMHas Macca.
OTHOCHTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHHUHA

1.5

KomuuectBo BemectBa. Monb. Momsipuas macca. MonsipHblii 005EM Ta3oB.

BzanmocBs3b KOJIMYCCTBA, MACChI U YK CJIa CTPYKTYPHBIX €AWMHUI] BCIICCTBA

1.6

duznyeckre U XUMUYECKHE SBJICHHUSA. XUMHYECKas peakuusa u eé IIPU3HAKH.

3aKOH COXPaHEHMS MACChl BEIECTB. XUMHUYECKNE YPABHEHUS

Ilepnonuueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB

.. Menneneea. CTpoeHHe aTOMOB

2.1

[Tepuognueckuit 3akoH. Ilepmomgmyeckas cucreMa XHMHYECKUX DJIEMEHTOB
.. Menneneesa. I[lepuoast u rpynmnbel. Ousznyeckuil CMBICT MOPSAIKOBOTO

HOMCPA, HOMCPOB IIC€PUOJia U I'PYIIIbI 3JICMCHTA

2.2

Crpoenune atomoB. CocraB aTroMHbIX sifep. M3otonel. Dnekrponbl. CTpoeHue
UIEKTPOHHBIX 000J0UYEeK aTOMOB MepBbIX 20 XUMMUYECKMX 3JIEMEHTOB

[Tepnonnueckoint cucremsl [I.1. Menneneesa
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3aKOHOMepHOCTI/I B U3MCHCHHUH CBOMCTB XMMHYECKUX DIICMCHTOB MEPBLIX TpéX
MEpruoJ0B, KaJlkisd, KaJlbIus (pazmyca dTOMOB, OJ3JICKTPOOTPHULATCIbHOCTH,
MCTAJVIMYCCKUX MW HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COCI[I/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHMCM OJICMCHTOB B HCpPIOI[PI‘-IGCKOfI CHUCTCMEC H

CTPOCHHUEM UX ATOMOB

CrtpoeHnue BemiecTsa

3.1

Xumuueckast cBs3b. KoBaneHTHas (monsipHass W HENOJspHasi) CBS3b.
DNEeKTPOOTPUIIATEIbHOCTh ~ XMMUYECKUX  JJIEeMEHTOB. VoHHas  CBsI3b.

Meranmnmnueckas cBSI3b




3.2

Tumnbl KpUCTAJUIMUECKUX PpEmETOK (aToOMHasi, HWOHHAs, MeTauTHdecKas),
3aBHCHUMOCTbh CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKA U BUAA

XUMUYECKOU CBA3U

Baxueliue npeacTtaBuUTENM HEOPraHMYECKHMX BellecTB. Hemeramnsl u ux

COCIMHCHHUA. Mertamisl 1 UX COCIMHCHUA

4.1

Knaccudukanus U HOMEHKJIATypa HEOPraHWYECKUX COCTUHEHHI: OKCHIIOB
(coneobpa3ytomiue: OCHOBHBIE, KHCIIOTHBIE, aM(poTepHBIe) u
HecoJieoOpa3yroIne; OCHOBAaHMH (UIET0YM M HEPACTBOPUMBIC OCHOBAHHS);
KUCTIOT (KHCJIOPOJCOACPKAIME W OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIEH (CPEIHUX U KUCIIBIX)

4.2

duznyeckue M XUMHUYECKHE CBOMCTBaA MMPOCTBIX BCHICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs

43

duznyeckue M XMMHUYECKHE CBOMCTBA IMPOCTBHIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpusd, KaJlvisd, Mardius 1 KaJiblys, aJJIOMUHUSA, KCJIC3a. 9HeKTpOXHMHHCCKHﬁ

PAA HANPSDKEHUM METAIIIIOB

4.4

DuU3nUEeCKNE U XMMUYECKUE CBOWCTBA BOAOPOJHBIX COCTMHEHUN HEMETAIIIOB:

XJIOPOBOJIOPOa, CEPOBOIOPO/IA, aMMHUAaKa

4.5

du3nYecKkrue U XMMHUYECKHE CBOMCTBAa OKCHA0B HemeTtaioB: cepol (IV, VI),
aszora(ll, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [Tonyuenne

OKCHAOB HEMCTAJIIIOB

4.6

Xumuueckue corctBa okcuoB: MetaiioB [A-IIIA rpynn, munka, meau(Il) u

xeneza(ll, ). TTonydyenne okcumoB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHUM M aM(POTEPHBIX THAPOKCUIOB (HA TIpUMEpe
TUAPOKCUIIOB aJIOMUHUA, JKeie3a, IuHKa). llomydeHue ocHOBaHUU U

aM(pOTEPHBIX TUAPOKCUIO0B

4.8

OO01me XUMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHOM,
CEepPHUCTOM, CepHOH, a30THOH, PocdopHOl, KpeMHUEBOU, yronbHOU. OcoObIe
XMMHUYECKHME CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

HOJ'Iy‘l CHHUC KHCJIIOT

4.9

OO6mme xumMuueckue cBoiicTBa cpeaHux coieil. [lomyuenue comneit

4.10

[Tonyuenue, coOupaHue, pacrno3HaBaHUE BOJOPONA, KUCIOpPOJa, aMMHAKa,

YTIICKHCIIOTO ra3a B 1a00paToOpuH

4.11

[Tomyuenue amMmmuaka, CEpHOM M a30THOM KUCIOT B MPOMBINIIIEHHOCTH. O01IHe

CIIOCOOBI MOJTy4EHHUS METAJJIOB




4.12

I'emernaeckas CBS3b MCXKAY KilaCcCaMU HCOPraHUYCCKHUX COGI[I/IHCHI/Iﬁ

XUMHUECKUE PEAKITUUN

5.1

Knaccudukanus XuMu4ecKiX peakiuii 1o pa3InyHbIM IpU3HAKaM: 110 YUCILY U
COCTaBYy YYacCTBYIOUIMX B PEAKLIMU BEILIECTB, MO TEIUIOBOMY 3(deKTy, Mo

W3MCEHEHUIO CTEIICHEH OKHCICHUS XUMHYECKHUX DJIEMEHTOB

5.2

TensoBolt 3P ¢peKkT XUMHUYECKOW peakiuu, TEePMOXUMHUYECKHUE YpaBHEHUS.

DK30- U SHIOTEPMUYECKHE PEAKIINU. T epMOXUMUYECKUE YPABHEHUS
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OKHMCIIUTEIbHOBOCCTAHOBUTEIILHBIC PCaKInu. OKHUCIIHTENHN U BOCCTAHOBUTEIH.
Hpoueccm OKH CJICHH A u BOCCTaHOBJICHU . SHGKTpOHHBIﬁ OayaHc

OKHCIUTEIIFHOBOCCTAHOBUTEIILH O pCakunn

54

Teopm{ SHCKTpOHHTquCKOﬁ Juccoluralu. KaTI/IOHBI, AHHUOHBLI. SHGKTpOJ'II/ITH

1 HEBJICKTPOJIUTEL. CuibHBIE U clTa0bIe 3JICKTPOJIUTHI. CreneHn Jucconuanumu
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Peakiiuu noHHoro obMeHa. YcoBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa,

ITOJIHBIC 1 COKpaH_[éHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMUS 1 OKpy’Karolas cpeaa

6.1

BemectBa u Marepuansl B IOBCEJHEBHOM JW3HM 4eJIOBEKa. be3omacHoe
UCIOJIb30BAaHUE BELIECTB U XUMUYECKUX peakiuil B jabopatopuu U OBITY.

[IepBast nomoLIb IPU XMMUYECKUX 0KOrax U OTPABICHUSAX

6.2

XUMHUECKOe 3arps3HeHHe OKpyXaromied cpenbl (KMCIOTHBIE JOX]H,
3arpsisHEHHE TMOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MpeaoTBpaIleHHs
[Ipenenvuas gomyctumasi konuentpanus BemectB (IIJK). Ponp xumum B
pELIEHNH DKOJOIMYECKMX NpoOjieM. YcCuileHHne NapHUKOBOro 3¢¢exra,

pa3pylIeHHe 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a30ta, hocdopa, yriiepoaa, KpEMHHSI U UX COSTUHEHUH B
OBITy, MENUIIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM xo3siictBe. [IprmmeneHue
METAJUIOB ¥ CIJIaBOB (CTayib, YYryH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
IPOMBIIIIJICHHOCTH UX COeiHeHUit. [IoHsTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIC

CITIOCOOBI 3allIUThI UX OT KOPPO3UHU

6.4

[IpuponHbie MCTOYHUKU YIIEBOAOPOAOB (yroyib, MPUPOAHBIA Ta3, He(DTh),

MPOAYKTHI X TIepepaboTKu (OCH3UH), UX POJIb B OBITY U IIPOMBIIIICHHOCTH

6.5

[lepBoHauabHBIE TOHSTHS OO0 OPraHMYECKHX BEIIECTBAX KAK O COCTUHEHMSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, TJIMIIEPHUH, YKCYCHAs KUCIIOTa).
[ToHsTHE 0 OMOTOTMYECKH BaXKHBIX BEIECTBAX: KUPaAX, OeTKaX, YriIeBogaxX — M UX

POJIN B )KMU3HU YCIIOBCKA




Pacuérsr:

7.1 1o popMyiiaM XUMHYECKUX COSITUHCHUI
7.2 Macchl (MacCOBOM) J10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumusi: 8-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 5-€ U3AaHue, nepepadoTaHHOe
IMabpuensn O.C., Octpoymon W.I'., CnaakoB C.A. AkiimoHepHOoe 00111€CTBO
«M3narenscTBO «IIpocBenienre»

» Xumust: 9- kinacc: 6a30BbIN YpOBEHB: YUCOHUK; S-€ U3aHUE, TTIepepadOoTaHHOE
[Ma6puensa O.C., OctpoymoB WN.I'., CnaakoB C.A. AKITMOHEPHOE OOIIIECTBO

«M3parenscTBO «IIpocBenieHrue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» Xumust: 8-i kiacc: 0a30BbIi yPOBEHB: YUCOHUK; 5-¢ U3AaHKE, TepepadboTaHHOE
[Ma6puensa O.C., OctpoymoB WU.I'., CnankoB C.A. AKkiirioHepHO€E 00111eCTBO
«M3narenscTBO «lIpocBemenue»

» Xumust: 9- kinacc: 6a30BbIN YpOBEHB: YUCOHUK; S-€ U3JjaHUE, TepepadOTaHHOE
[Ma6puensa O.C., OctpoymoB WN.I'., Cnankos C.A. AkiirioHepHOE 00111eCTBO

«M3narensctBO «lIpocBenienune

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET

https://multiurok.ru/
https://infourok.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/



[Ipunoxenne Ne2

No Tema ypoka KommuecTBo yacoB dneKkTpoHHble LMdpoBblie 06pasoBaTesibHblE pecypcbl
Bceero W3 Hux W3 Hux
KOHTpO.HBHI)IX HpaKTI/I‘IeCKI/IX
pabor pabor
8 kiacc
Paznea 1. [lepBoHayanbHble XMMUYECKUE TOHATHS
1 XuMus — BakHas 007aCTh
eCTECTBO3HAHUS U HpaKTI/IquKOﬁ 5 2 BI/I6J'II/IOTCK3 I_IOK https://m.edsoo.ru/7f418370
e TCIbHOCTHU YeIOBEKa
2 BemectBa u xuMuyeckue peakiuuu 15 1 bubmuoteka LIOK https:/m.edsoo.ru/7f41837¢
Pa3nen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB
I | Bosayx. Kucnopon. Ilonstne 06 6 Bu6miorexa LIOK hitps:/m.edsoo.ru/7f41837¢
OKCHIaxX
2 Bonopox. Houstue o xucnorax u 8 1 but6mmoreka I{OK https:/m.edsoo.ru/7f41837¢
COJIIX
3 Bona. Pactsopbt. ITonstie 06 5 1 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
OCHOBaHUSIX
4 OcHosHble i(ﬂaccm HEOPTraHMICCKIX 11 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
COEIUHCHUI
Paznen 3. [lepuoauyeckuii 3axoH u [lepuoanyeckasi cucrema xumuueckux ieMenToB 1. U. MenaesneeBa. CTpoeHne aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKI Ul
1 [Tepuognueckuii 3aK0H U

[lepnonnueckas cucrema
XUMHYECKUX ajieMeHToB /1. 1.
Menneneea. CTpoeHue aToma

bu6muoreka I{OK https://m.edsoo.ru/7f41837¢




Xumnueckasi cBsI3b. OKMUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINT

2

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

9 kaacc

Pa3znen 1. BemecTBO U XUMHYECKHE peakuuun

[ToBTOpEeHuUE U yriydiieHue 3SHaHUH

5 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyacca
OCHOBHEIE 3aKOHOMEPHOCTH 4 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIHit
INeKTPOIMTHHECKAd MCCOIHALIH. 8 1 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41a636
XUMHUYECKHE PEAKLIMU B PACTBOpAX

Pa3znen 2. HemeTa/JIbI M MX COeTMHEHUS

OO1itast XapaKTePUCTHKA XAMUECKUX 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["anorens
OO6m1ast XapakTepUCTHKA XUMUYECKUX
JJIEMEHTOB VIA-prHHBI. Cepa U eé 6 BI/I6HI/IOTCKa HOK https://m.edsoo.ru/7f4la636
COCITUH CHUS
OO6m1ast XapakTeprCTHKa XUMUYECKHUX
31eMeHTOB VA-Tpymmbl. A3OT, 7 1 bubmmotexa L{OK https://m.edsoo.ru/7f41a636
dbochop u ux coeTMHEHUS
OO6m1ast XapakTepUCTHKA XUMUYECKHUX

8 1 2 bubmuoreka IIOK https://m.edsoo.ru/7f41a636

anemeHToB IVA-rpynmnsl. Yriaepon u
KPEMHHU U UX COEIUHEHUS

Paznena 3. MeTalJIbl M X COCIUHEHUSA

OO01He cBOCTBA METAIUIOB

4

bubmoTeka I{OK https:/m.edsoo.ru/7f41a636




Baxxneiimume MeTaibl U UX

16 1 2 bu6moreka I{OK https://m.edsoo.ru/7f41a636
COCIUHCHUS
Pa3nen 4. Xumus u okpy:xamouias cpeaa
BemectBa u MaTtepuaibl B KU3HU
3 bu6mmoreka I{OK https:/m.edsoo.ru/7f41a636

YCJIOBCKaA




[Ipunoxenne Ne3

Tema KOHTPOJIBHOM PaboThI

®opmMma
IIPOBENICHUS

Bpewms
IIPOBENICHUS

[IpoBepsiembie ymeHuUs

8 kiacce

Kontponsnas padora Nel no teme «BemectBa u
XUMHYECKUE PEAKIINN))

KombOunupoBanunas

12.11.2025

Pacno3naBanne XMMHYECKHUX SIBJICHWM, OITMCAaHUE
NPU3HAKOB XMUMHUYECKUX peakuuii (M3MeHeHHue
[[B€Ta, BBIAENEHUE Tra3a, oOpa3oBaHHE OCaaKa),
00BsICHEHHE yCIIOBUI ux IPOTEKaHUs,
KJIacCU (PUKAIMIO peakuuii mo TunaMm (CoeAMHEHHE,
pasioKeHue, 3aMeIICHHC) u COCTaBJICHHE

YpaBHEHUM peakIuil.

KontponbsHas padora Ne2 mo reme «Kucnopon.
Bonopon. Boga»

KomOunupoBanHnas

03.02.2026

3nanne xumuueckux ¢Gopmyn (H:0, Hz, O2),
MOHWMaHHE CTPOCHHSI MOJIEKYJIbI BOJBI U €€ COCTaBa
(1 aTom kuciopoga U 2 aTomMa BOAOPOJAA), YMEHUE
OOBSICHUTh  CBOMCTBA BOABI KaK  IOJSIPHOM
MOJIEKYJIbI, 3HaHUE Mpoliecca 00pa30BaHUs BOJbI U3
BOJIOPOJIa M KUCJIOPOJa, a TAaKXkKe OMAaCHOCTU cMecel
ATHX ra3oB (TpeMy4Hii ras).

Kontponsnas padora Ne3 mo treme "OcHOBHBIC
KJIACChl HEOPraHUYECKUX COCAMHEHUI"

11.03.2026

Knaccudukanus BeriecTs, onpeneacHue cocTaBa u
CTPYKTYpBI, pPa3IMYCHHE KIACCOB IO IMPU3HAKAM
(HampuMep, TMPUHAICSKHOCTH K OMNPEACICHHOMY
KJIacCy), OOBSICHEHHWE CBOWMCTB, a TaKXe YMEHHE
COCTaBJIATH (I)OpMy.TII)I U HOpOBOAUTH XHUMHYCCKHC
peaKkIuy MEeX1y HUMH.

Bcepoccuiickas mpoBepounas paboTa

15.04.2026

3HaHUE OCHOBHBIX TOHATUWA (aTOMBI, MOJIIpHAs
Macca, KOJMYECTBO  BEIIECTBA), XHUMHUYECKHX
3aKOHOB, yMeHue pabortatb ¢ Ilepuonnueckoit




cucteMoit MenjeneeBa u Tabiuiel pacTBOPUMOCTH,
a TaKke CIOCOOHOCTh aHAJM3UPOBATH U OIMHUCKHIBATH
XUMHYECKHE CBOMCTBA BCIICCTB MW MPOBOAHTH
PacCuCThbl, CBA3AHHLIC C XUMHUYCCKHMU PCAKIUAMU,
HCIIOJIb3YA KAJIbKYJIITOP U CIIPABOYHBIC MATCPHAJIbI.

Kontponbshas pabora Ned no reme «CtpoeHue 21.04.2026 | [IpoBepsier 3HaHUE CTPOEHMSI aTOMa, BKIOYas

aToMa. XuMHu4Ieckas CBs3b» / Becepoccuiickas cocTaB siapa (IPOTOHBI, HEHTPOHBI) M [BHKCHHE

npoBepouHas pabora JIEKTPOHOB, A  Takke  IIOHUMAaHHE  TUIIOB
XUMHUYECKUX  CBs3ell  (KOBaJeHTHas, MOHHAas,
MeTaJlJIMuecKas), MX NpUpoisl (B3auMojelCTBHE
AJIEKTPOHOB) M CIIOCOOOB 00pa3oBaHUsA, a TaKKe
YMEHHME OIpenensTh TUI CBSI3M Ha OCHOBE
JIEMEHTOB, COCTABJISIOIIUX BELIECTBO.

9 kiace

Kontponshas pabora Nel mo teme «IToBTOpeHme 16.09.2025 | Bocpou3BeneHre OCHOBHBIX MOHSATHH, (PaKTOB U

u yrayOJeHue 3HaHMH OCHOBHBIX pa3/ieioB 3aKOHOMEPHOCTEN Kypca, IPUMEHEHHE MOTYyYEHHBIX

Kypca 8 kiaccay 3HAaHMM JUIs pelleHHus 3a7ad U BBINOJIHEHMS
YIpaXHEHHUH, aHaIu3 WH(OpPMAIUK IS BBISBICHUS
IPUYUHHO-CIIEJCTBEHHBIX CBsi3ed M 0000LIeHuE
U3yYEHHOr0 MaTepuasia JJisl MOCTPOECHUS JIOTUYHbBIX
BBIBOJIOB.

Konrponenas  pabora  Ne2  mo  Teme 22.10.2025 | [lonumanue mpouecca JAUCCOLMALMM, YMEHHE

«ONEKTPOIUTHY ECKAS JUCCOLUALNS. KJIaCCU(UUUPOBATh  AJIEKTPOIUTHl  (CHUJIBHBIE H

XUMHYECKHE PEAKIIMU B PACTBOPAX)

cnalble), 3amuChiBaTh YPaBHEHHs JTUCCOIMAILIAU, a
TaKXKE ONPENEISITh TUIBI XUMHYCCKUX PEaKIMi B
pacTBopax (IO THITY B3aUMOJICHCTBHUS, IO TIPU3HAKY
00paTUMOCTH),

COCTAaBJATH ~ MX  YpaBHEHUS

(MonekynsipHbIC, MOHHBIC, COKPAIIEHHBIC HOHHBIE)




MPENCKa3bIBaTh BO3MOXKHOCTh PEAaKIMU HAa OCHOBE
CBOMCTB BEIIECTB.

KontponbsHas pabora Ne3 mo treme
«Baknennme HeMeTaIIBI U UX COSAUHCHUSY

10.02.2026

YMers  ompenensaTb  HEMETaulbl 0 HX
pacIoIOKEHHI0 B nepuoaudeckoi tadauue /. U.
MeHaeneeBa, aHAIU3UPYS DJIIEKTPOHHYIO CTPYKTYPY
ux aromoB. KnaccuduuupoBaTb HeMeTaulbl 110
arperaTHOMY  COCTOSHMIO  (TBEpIbIE, JKUIKHE,
ra3oo0pasHble) U ONHUCHIBATH HX XapaKTepHbIE
¢usmyeckue CBOICTBA, TaKWe Kak XpYNKOCTb,
HU3Kas TEIUIO- U 3JEKTPOIPOBOJHOCTh (KpoMe
rpaduTta) WU OTCYTCTBHE  METAJIMYECKOIo
6necka. OnpenensiaTh XUMHUYECKYIH0 aKTHUBHOCTB
HEMETAJNIOB U HX I[OJOXKEHUE Cpeau HHUX,
aHaIM3upys CIIOCOOHOCTD IIPUCOEIUHSATD
JIEKTPOHBI M3-32 OOJIBIIOrO YHMCIA 3JEKTPOHOB Ha
BHEIIIHEM DHEPreTHYECKOM YPOBHE.

Kontponbnas pabora Ned o reme
«BaxxHen1me MeTaiIbl U UX COSIUHEHUI

28.04.2026

Onpenenenne  KiacCU(pUKALUU BAJKHEHIINX
MECTAJIJIOB U UX COCHHHCHHﬁ; OIMMCaHUuec (1)I/I3I/I‘-ICCKI/IX
n XUMHUYCCKHUX CBOfICTB METAJIJIOB u nux
COCIMHEHU; O0OBSICHEHUE 3aBUCHMOCTEH MEXIY
CTpOGHI/ICM, CBOﬁCTBaMH u HpI/IMeHeHI/ICM
MCETAaJJIOB, pCHICHPIG paC‘ICTHBIX U KAa4YCCTBCHHBIX
3ajad, CBA3AHHBIX C MeTaJljiaMu nu nux
COCAMHCHUAMU, UCIIOJIb30BAHUEC paSJ'II/I'-IHI)IX
UCTOYHHUKOB MH(OpMaIUU JIJIs1 U3yUEHHs] CBOMCTB U
HpI/IMeHeHI/IH METAaJJIOB.







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 1495739221878372883115036296584824571098261 240787
Bnageney 3aigynuHa MapuHa BnagumupoBHa
OedcTevTened C 22.10.2025 no 22.10.2026



http://www.tcpdf.org

		2025-11-05T12:50:53+0500




