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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTENbHOM MPOrpaMMBbl OCHOBHOT'O
obmero oOpaszoBanus, npencrtaBieHHbIX B PI'OC OOO, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YIETOM KOHIICTIIMU MPENOJaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoii @eneparum.

[Iporpamma mo XxuMuu [a€r TpEACTAaBICHHE O IeNsAX, oOmeld crpaTeruu OOydYeHHS,
BOCIIUTAHUS W pa3BUTHS OOYyYarOMUXCS CPEIACTBAMU YYEOHOTrO TIpenMeTa, YCTaHABIUBACT
00s13aTeNIbHOE TPEJMETHOE COJIEpIKaHME, MPEeIyCMaTPUBACT paclipelesieHle ero mo Kiaccam u
CTPYKTYPHUPOBaHHUE O pa3feiaM M TeMaM MPOrpaMMBI IO XMMHH, OTIPEIENIeT KOJTMUYECTBCHHbIE
Y Ka4€CTBEHHBIE XapaKTEPUCTHKH COJICPKAHNUS, PEKOMEHIyEMYIO MTOCIIeI0BATEIHbHOCTD N3y UYSHHS
XAMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJAOIIIXCS, OTIPEIENISIET BO3MOXHOCTH MPeAMETa ISl peaTu3aIiiu
TpeOOBaHUI K pe3ysbTaraM OCBOEHHS OCHOBHOH 00pa3oBaTEeNbHOW IMPOrpaMMBl Ha YpPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, a Takke TpeOOBaHMH K pe3ylibTaTaM OOydeHHs XUMHUH Ha
YpOBHE IIeJIel M3yYeHHsl MpeIMeTa U OCHOBHBIX BHIOB yueOHO-ITO3HABATEIHHOMN IEATEIHHOCTH
00yJaromierocs Mo OCBOCHUIO y4eOHOTO COIep KaHMUS.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH U1 QOPMHUPOBAHHS MUPOBO33pEHUSI 00yUaroIerocs, ero
MPECTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIE XUMHUECH
MIPEJCTAaBICHHUS O B3aMMONPEBPANICHUSX YHEPTUU U 00 SBOJIIONIMN BEUIECTB B TPUPOE, O MYTIX
pemeHusl TI00aTBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOM, MUIIEBON U IKOJOTHYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOKHOCTEH Ul caMOpa3BUTHsI U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 (PyHKIIMOHAILHON TPaMOTHOCTH,

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaronuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOM  JEATEIbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIIOBCEJIHEBHOW JKU3HM, TaK U B
poecCHOHATBHOMN AEATEIbHOCTH;

3HaKOMHUT €O CIeUUu(UKON HAyYyHOrO MBIIUIEHHs], 3aKJIQJAbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU
€CTECTBEHHO-HAyUYHOW I'PaMOTHOCTH 00Y4arOLINXCs;

croco0CTByeT (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-HAayYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeIOBEKY, BHOCUT CBOHl BKJIaJ B 3KOJOrMYecKoe oOpa3oBaHUe
o0yJaromuxcs.

JlaHHble HampaBiieHUs B OOYyYEHMH XUMMM OOECHEeYUBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro MpeaMeTa, KOTOPBIN ABIISIETCS MeJaroruuecky aJanTupOBaHHBIM OTpaXKeHHEM 0a30BOil
HayKM XMMMHU Ha ONpeieIEHHOM 3Tare e€ pa3BUTHI.

Kypc xuMun Ha ypoBHE OCHOBHOrO O0ILIEro o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroMMHUCs CUCTEMbI NI€PBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB HEOPIraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX OHATHIA OPraHU4eCKON XUMUH.

CtpykTypa conepkaHHs MPOrpaMMbl MO0 XUMHUHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
nojaxona k e€ miydenuto. CozepkaHHe CKIIQAbIBACTCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuUMHueckod peakuuu. OOe 3T CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY IOCJIEA0BATEIbHOIO PA3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUIN pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepnognueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMMHU;

— Y4YEHHUs1 O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— MPECTaBIECHUI 00 MEKTPOIUTHIYECKOMN TUCCOIMALIMHU BEIIECTB B PACTBOPAX.



Teopernueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TONYYECHHBIX |
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIE0BATEIBHO OT OJHOTO YPOBHS K APYTOMY, BBITTOJHS S
(byHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUIECKOTO
MPUMEHEHHS U TIOTY4YEeHUS N3y4aeMbIX BEIECTB.

OcBoeHue MporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOW IPUPOJIBI,
[EHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHHIO ¥ METOJaM MO3HAHM B HayKe. V3ydeHne XuMuu
MIPOUCXOIUT C TIPUBJICYCHUEM 3HAHUI U3 paHee N3yUCHHBIX yUeOHBIX TpeaMeToB: «OKpy Karomun
Mup», «buosorus. 57 kinaccb» u «Pu3nKa. 7 Kiacey.

[Ipu n3y4eHun XUMHUNA TPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XMMUYECKON HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON AEATEIbHOCTU YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOW KyJBTYpHI. 3aqada y4eOHOTO INpenMeTa COCTOUT B (hOPMUPOBAHHU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXHEWITNX ()aKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHHH, JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B
MPHUOOIICHUN K HAYYHBIM METO/IaM TTO3HAHUSI IIPH N3YYEHUH BEUIECTB U XUMUYECKUX PEaKIIHid, B
(GOpMHpPOBAaHMM W pa3BUTHH TI03HABATEIBHBIX YMEHHH W WX TPHUMEHEHHH B Yy4yeOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH, OCBOCHUU MPABHII O€30MacHOrO
0OpaIleHus C BEECTBAMHU B TIOBCEHEBHOM KHU3HH.

[lpr w3y4eHHHM XUMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsl BAKHOE 3HAYCHHE
MPUOOPEH TaKHue LIETH, KakK:

— (popMHpOBaHUE MHTEIIEKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIEHOMY TPHHITHIO DPEUICHWH, CIIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HH,

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0yJalolmuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  [O3HaHU,
(hopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieueHre YCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYaAIOIIUMHUCS OIIbITa
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHWA U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[I1), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— (GopmupoBanue o01iel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHClie YMEHUHN O0BSACHSATD U OLIEHUBATH SBJICHUS OKPYKAIOLIETO MUPA, UCTIOIb3Ys 3HAHUS U OIIBIT,
MOJIyY€HHBIE MPU M3YYEHUU XUMHUHU, IPUMEHSATh UX MPHU PEHIeHUH MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYIOBOU NEATENBHOCTH;

— (GopmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XUMHUYECKUX 3HAHHUM JJi BBIPAOOTKU SKOJOTHYECKU I€JIeCOO00pa3HOro MOBeleHUs B ObITY U
TPYJIOBON NESATEIBHOCTH B LEISIX COXPaHEHHsI CBOETO 3J0POBbsl M OKpY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00yUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoduis U HaNMpaBICHHOCTH JajibHeHIIero o0y4eHus.

OO1ee yuciIo 4acoB, OTBEAEHHBIX I M3YyUEHUS XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro
obOpazoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUME OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XUMUYECKHE TOHATHUSA

[Ipenmer xumun. Ponb XUMUM B KHU3HU YEIOBEKA. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHUE BeecTB. [loHsTue o Mmerogax
no3HaHus B Xumun. Yucteie BemectBa 1 cmecu. CriocoObl pa3ieNieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie U cnoKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuyeckas popmysa. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAass aToMHass Macca. OTHOCUTENIbHAs MOJEKYJsIpHAs Macca.
MaccoBas 10711 XUMHUYECKOTO 2JIEMEHTA B COSMHEHUH.

KomnuectBo Bemecta. Moiib. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACCHI M YUCIIA
CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérel mo popmyniamMm XUMHUUYECKUX COETUHEHUN.

dusnyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e NpU3HaKd. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKnue ypaBHeHUsA. Kiaccupukanuss XUMUIECKUX PEAKITUN
(coenuHeHus, pa3IoKeHUs, 3aMeleHus, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYJI0H, MpaBwiIaMu pabOThl B JIAOOpAaTOpPHU U TpHEMaMU
oOparmieHusi ¢ J1abOpaTOpHBIM OOOPYJOBAaHUEM, M3YYECHHE M ONMUCAHWE (DU3NUECKUX CBOKMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMI0AeHNE (PU3NUYeCcKUX (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTICHHE W KOHJACHCAIUs BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeIa ¢ KUCIIOTOW) SIBJICHU, HAOJIOICHUE U
OIMCaHKe NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakiuil (pa3iiokeHue caxapa, B3auMoJIeiiCTBHE
CEpPHOM KHUCJIOTHI C XJopuaoMm Oapusi, pasnokenue ruapokcuna memu (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (1), uzyuenue crmocoboB pa3aesieHus: CMecei:
C TOMOIIBI0O MarHuTta, (QUIBTPOBAHUE, BbIMApUBaHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYUCTKU IMOBAPEHHOHN CcOJNM, HAOJIOACHHE M OINKCAaHUE PE3yJbTaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJesiel MOJIEKYJ
(1IrapocTepIKHEBBIX ).

Ba:xHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3ieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoze, Gpu3nyecKkue U XMMHUECKUe CBOMCTBA (peakluy TOPeHHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl TONydeHHUs KucCIOpojga B Jabopatopuud U
npoMelnieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoauduKanus
KHCTIOpO/Ia.

TemnoBoit 3¢h(deKkT XUMUYECKONW peakIuH, TEPMOXMMHUYECKHWE YypaBHEHUS, 3K30- U
SHAOTEPMUYECKUE peakuuu. TOMIuMBO: Yroib M MeETaH. 3arps3HEHHE BO31yXa, YCHIICHHE
napHUKOBOTO 3¢ deKkTa, pa3pylieHre 030HOBOTO CIOSL.

Bogopon — anemeHT u mpocToe BemectBo. HaxoxxaeHue Bogopoaa B mpupoe, pusndeckue
Y XMMHYECKUE CBOMCTBA, MPUMEHEHUE, ClIOCcO0bI nostydyeHus. Kucnoter u conu.

Monsipabiii 00bEM ra3oB. PacuéThl Mo XMUMUYECKUM yPAaBHEHUSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BeEIECTBA B
pactBope. XumMudeckue cBoWcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOIbI B IpHpofe. 3arps3HEHUE MNPUPOIHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJI.

Knaccudukarnus nHeopranmdeckux coeauHennid. Oxcunabl. Knaccudukaius OKCHIOB:
coneoOpasymire (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HeconeoOpasytoue. HoMenkmnatypa
okcu0B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaoB.



OcnoBanus. Kiaccudukanus oOcHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuil. @U3MYECKHUE M XUMHUYECKHE CBOWCTBA OCHOBaHWM. llomyuenne
OCHOBaHUM.

Kucnorsl. Knaccugukanus kucinor. Homenknatypa kucinor. Ou3HUecKue ¥ XUMUYECKHE
cBoiicTBa KucaoT. P aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucior.

Conun. Homenknatypa cosieii. @u3nueckue U XUMHUYECKHE CBOMCTBa coiied. [lomyueHue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEICICHUE COACPKaHUs KUCIOpOJa B BO3AyXe, MOJTydYeHHe, COONpaHue,
pacrno3HaBaHME M HM3YyYEHHE CBOMICTB KHCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOBHHUKHOBEHHUS W TMPEKpaIleHus ropeHus (moxapa), 0O3HAKOMIJICHHE C
oOpasllaMi OKCHUJIOB U OIHMCAHHE WX CBOMCTB, TMOJIydeHHE, cOOMpaHue, paclo3HaBaHUE U
M3yYeHHe CBOWCTB Bojopoaa (ropeHue), B3amMojeiicTBue Bogopoma ¢ okcuaom meau (1)
(BO3MOXHO MCTOIH30BAHUE BHICOMATEPHAIIOB), HAOIOIeHHE 00PA3I[OB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCII€ZJOBAHHE OCOOEHHOCTEW PpAacTBOPEHUS BEIIECTB C Pa3IMUYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE pACTBOPOB C OMNPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB), MCCIEOBaHHEe OOpa3l0B HEOPraHMUYECKUX BEIECTB Pa3IUYHBIX KJIacCOB,
HaOIOZICHNE M3MEHEHMsI OKPACKH WHIWKATOPOB B pPacTBOpax KHUCIOT M IIEIOYEH, M3ydeHHe
B3auMoeiicTBus okcuaa meau (1) ¢ pactBopom cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIAMH, PEaKITUi
HEUTpaIN3alliy, TOJyYeHHEe HEPACTBOPUMBIX OCHOBAHHUH, BHITECHEHHE OJTHOTO METAJlIa IPYTUM
W3 pacTBOpa COJH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeHrme Kiacchl
HEOPraHUYECKUX COCAMHEHUIN.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xumMudeckux sjaemenros /. HU.
Menpeneea. CTpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX IeMEHTOB. [IoHATHE O Tpymmax cXOAHbIX
AJIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHBIE METAILIBI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIe 00pa3ytoT aMm(pOoTepHbIe OKCUABI U TUAPOKCHIBI.

[lepnomnueckuit 3akoH. Ilepmoaunueckas cucrema xuMuueckux osnementoB [l .
MenneneeBa. Kopotkonepuonnas u iuHHonepuoaHas ¢opmbl [lepuonudeckoit cucTembl
xumudeckux snemeHToB J[. M. MenaeneeBa. Ilepuonst u rpynmbl. PU3UYECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenune atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
obomouek aromoB mepBbiXx 20 xuMuyeckux osneMeHToB Ilepumonmyeckoii cuctemsr JI. U.
MenaeneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoi
cucrteme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYMIIAM U IEPUOAAM.

3unauenue [lepuogumueckoro 3akona u Ilepuoguueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenzaeneeB — y4€Hblii U IpaKJaHUH.

Xumunueckas CBSI3b. KoBanenTtHas (momsipHast u HEMOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas! CBA3b.

Crenenb okuciieHus. OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. IIpoiiecchl okucienus
1 BOocCTaHOBJNIEHUs1. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpa3IOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
LMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEACHUE OIBITOB, WIIIOCTPUPYIOMMNX MPUMEPDI
OKHCIIUTETHhHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEAKIIUU Pa3NI0KEHUs, COSAMHEHNUS).

Mesicnpeomemnnie ceazu



Peanu3zanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XUMMH B 8 KJIacce OCYIIECTBIIAETCS
4yepe3 UCII0JIb30BAHNE KaK OOLUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U NOHITUH, SBJISIOIINXCS
CUCTEMHBIMU JJIS1 OT/JIEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIE IOHATHUS: HayYHBIN (DakT, rUNIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTh, HAOIIOJCHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUe, MOJIEIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI,
PaAvoaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsl, BELIECTBO, Tello, O0bEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, CoHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpasbl, TOPHBIE TOPOABI, TOJE3HbIE
HCKONIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMHYecKas peakuusi

[lepnomnuecknit 3akoH. Ilepmoauueckas cucrema XuMH4Yeckux dsneMmeHtos [l M.
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KaJbIUs U UX COECJUHEHUN B COOTBETCTBUHU C
M0JIOKEHHEM 2JIEMEHTOB B [lepuonnyeckoii cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHABI XUMHYECKOM CBSI3M. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIUTMUYECKON PEIIETKN U BUAA XUMHUYECKOHN CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPTAHHMYECKHX BEIIECTB. XHUMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUM, TeHeTH4YecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMUYeCKHX peakiuil M0 pa3n4yHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
Yy4acTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TEIIOBOMY 3P GEKTY, IO U3MEHEHHIO CTENICHEH OKHCIIEHUS
XUMHUYECKUX JJIEMEHTOB, IO OOpaTMMOCTH, [0 Yy4YacTHIO Karajau3aropa). OK30- |
SHJOTEPMUYECKHUE PEAKIINHN, TEPMOXUMUYECKNAE YPABHEHUSI.

[TonsTHe O cKOpOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 0OpaTUMBIX M HEOOpPATHUMBIX
XUMUYECKUX peakuusax. l[IoHsATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusax. [lonsarue o
karanuse. [lonsarre o xumuueckom paBHoBeCHH. PaKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKON
pEeakLMM U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHSI.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJICKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlI€HHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 31EKTPOJUTUYECKON AMCCOUMALMU. DIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHoHBI,
aHUOHBI. MexaHU3M JUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU BUAAMH XUMUYECKOH CBA3U. CTeneHpb
nuccoruanui. CUbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu moHHoro ooMeHa. YcinoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJHbBIE U
COKpallléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHMM M COJIEW B CBETE
MpPEICTaBICHU 00 SJIEKTPOIUTUYECKON auccoruanui. KadecTBEeHHbIE pEakiuu Ha HOHBL
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpagura M anMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
HCCIIEIOBAaHNE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM pEakuuu OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCa JUCCOLUAINN
KHCJIOT, IIeJI0Uel U coJiel (BO3MOXKHO MCIOJIb30BaHUE BUIEO MATEPUAIIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKaHWs peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCAJIKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBMTENBHBIX PEAaKUUN (rOpeHHe, Peakluu pPa3IoXKEeHHs, COCIUHEHUs), paclo3HaBaHHUE



HEOPraHMYECKUX BEIIECTB C IIOMOUIbI0 KAuYE€CTBEHHBIX pEaKUMH Ha HOHBI, pEIICHUE
9KCIEPUMEHTAJIbHBIX 3a/1au.

HemeTtajibl 1 MX coeJUHEHHSA

OOmast xapakrepucTiuka TajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbBIE
crerieHu okucieHusi. CrtpoeHue u (puznyeckue CBOWCTBA TMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEWCTBHE C METajulaMd, HEMETallaMu,
miesiouamu).  Xijopoogopon. ConsiHash KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIy4YEHHE,
npuMeHeHue. JleficTBue xjiopa ¥ XJI0poBOJOPOJIa Ha OPraHU3M YesloBeKa. BaxHeine xjiopu/isl
U UX HaXO0XECHUE B IIPUPO/JIE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3MYecKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCIIOpOJia U cepbl. AJIOTPOIHBIE MOAU(DUKAIIMM KHUCIOpOJa U cepbl. XMMHUYECKUE CBOWMCTBA
cepsl. CepoBopopoJ, cTpoeHue, (U3MYEeCKHe M XUMHUUYeCKHe CBOMCTBa. OKCHIBI CEphl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KuClIOTa, PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(oOrue Kak mpeacTaBUTENs Kjlacca KUCIOT U crienuduieckue). XuMUIECKUEe Peakilui, JIeKalue
B OCHOBE ITPOMBIIIJIEHHOT'O C110c00a MOTy4YeHus: cepHON KUCIOThI. [IpMeHeHne cepHOi KUCTOTHI.
Conu cepHOM KHUCIOTHI, KaueCTBEHHas peakuus Ha cyibdar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHHI B MPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelbl COCIUHEHUSIMH CEpbI
(KUCIOTHBIE TOXKH, 3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUsI.

OO6mas xapakrepuctuka syeMeHToB VA-rpynnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTENEeHU OKHUCIEHHUsA. A30T, paclpocTpaHEHHWE B TNpupoae, Gusnueckue u
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupoje. AMMUaK, ero gpusndeckue 1 XuMu4ecKue
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, UX (GU3NYECKUE U XMMUYECKHE CBONCTBA,
npuMeHenne. KauecTBeHHass peakuus Ha HOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJydeHHe,
dbu3nMYecKkne W XUMHUYECKHE CBOWCTBAa (00mME KaK TIPEICTABHTENsS Kilacca KHUCIOT |
cnenuduueckue). lMcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ya00peHnil. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIA, 3arps3HEHUE BO3ayXa, MOYBBI M BOAOEMOB). Docdop, amIoTpomHBIE MOIU(DUKAIIUN
dbocdopa, buzmueckue n xumudeckue cBoiictBa. Oxcua docdopa (V) u pochopnas kucmiora,
¢uznueckue M XHUMHUYECKUE CBOMCTBa, mosydeHue. lcmosnwp3zoBanue QochaTtoB B KadecTBe
MUHEPAJIbHBIX yI00pEHUIA.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCIICHHUA. YTJepo/, alIOTPONHbIe MOAU(UKALINK, PAaCIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUeckue ceorctBa. AxcopOuusi. KpyroBopot yrieponaa B mpupoe.
Oxcuppl yriaepoaa, ux (GpU3MYecKrue U XUMMHUYECKHe CBOWCTBA, ACWCTBHE HA JKMBbIE OPIaHU3MBI,
MOJIy4YeHHEe U MPUMEHEHHE. DKOJOrHYecKue MpoOeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TEe3a II00aTbHOr0 MOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conmu, X (U3UYECKHEe M XHMMHUYECKHE CBOWCTBa, MONy4YeHHEe M mpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBI. Vcnonp30Banue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIe TMOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIUHEHHIX yriepoja
(MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJ, TJIMLIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKU
yTIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX TepepaboTku (OEH3UH), UX POIh
B OBITY U MpOMBIIUIEHHOCTH. [IoHATHE O OMOJOrMYecKH Ba)KHBIX BELIECTBAX: jKMpaxX, Oekax,
yIIeBOJAaX — W UX pOJIM B JKU3HU YeloBeka. MarepuajabHOE €IMHCTBO OPraHWYECKUX U
HEOPTraHUYeCKUX COeTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHHE U MpPHUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmwue mpenactaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOH kucnore. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxHeiiue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiaembl
0€30IaCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTepPUaIOB B IOBCEAHEBHOM KHU3HH.



Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3lloB HEOPTaHMUYECKUX BEILIECTB, CBOMCTB COJSIHON KHCIIOTBI, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTCKAHWS, OTBITHI,
oTpaxkaromue (U3NIECKUe U XMUMUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCAMHEHHUH (BO3MOXXHO
WCIIOJIb30BAHNE BHUCOMATEPHUATIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOPUAOB (TaJOreHHUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIUHEHUSIMU (BO3MOXKHO HCHOJIb30BaHHUE
BHJICOMATEpPHAIOB), HAONIOJIEHHE TMpolecca OOyIJMBaHHS  caxapa 01  JACUCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHUE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, IIPOBEJICHNE KAUECTBEHHON peakUMM Ha cyib(paT-uOH U HaONIo/IeHuE IpHU3HaKa eé
MPOTEKaHHs, O3HAKOMJICHHWE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa W ux coenuHEHHUU
(BO3MO)KHO HCIIOJIb30BAaHHUE BUCOMATEPHAIIOB), 00pa3liaMH a30THBIX M POCHOPHBIX YAOOpPEHHUH,
MoJIyueHHue, CcoOMpaHue, paclio3HaBaHWE U H3Y4YEHHE CBOWCTB aMMHakKa, IpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHSI U (pocdaT-HoH U H3ydeHUE MPU3HAKOB UX MPOTCKAHMSI,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPUAIIOB), M3yYEHHE MOJeleld KpUCTAUIMYECKUX pemeToKk anmasza, rpadura,
¢yniepeHa, 03HaKOMJIEHHE C ITPOLECCOM a/ICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOICTBOM MPOTHUBOrasa, oJyyeHue, COOMpaHue, paclio3HaBaHNE U U3yUEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEJNCHHE KAaueCTBEHHBIX peakUuid Ha KapOOHAaT M CHJIMKAT-UOHBI U
W3yYeHHE TPU3HAKOB WX TNPOTEKAHWs, O3HAKOMJICHHE C TPOAYKIUEH CHIMKAaTHOU
MIPOMBIIIIEHHOCTH, PEIICHUE SIKCTIEPUMEHTAIBHBIX 33124 110 TeMe « BaykHeHIne HeMeTauTbl 1 UX
COETMTHEHHUSI.

MeTaJibl M UX COeAMHEHHS

OO011ast XapaKTepUCTHKA XUMUYECKHUX JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU MX MOJIOKEHUS
B Ilepuoamyeckoii cucrteMe xumudeckux siaeMeHToB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue MmetayioB. Metannnueckas CBsI3b M MeTaJUIMYECKash KpPUCTAJUIMUECKas peléTka.
DJIEKTPOXUMHUYECKUN PAl HAOPSKEHUM MeTaioB. PU3MYECKME M XUMHUYECKHE CBOMCTBA
MetaiioB. OOmue cnocoObl nonydeHusi MetamuioB. [oHsTHE 0 KOPPO3UHM METaNIOB, OCHOBHbBIE
CrocoObl 3amuUThl UX OT Koppos3wu. CriaBbl (CTaib, YyryH, AIOPATIOMHUHUN, OpOH3a) U HX
MIPUMEHEHHE B OBITY U MMPOMBIIIJIEHHOCTH.

Hlenounsie MeTauibl: mosoxkeHue B [lepuoauueckoil cuctemMe XUMUUYECKUX AJIeMEHTOB /1.
W. MenneneeBa, CTpoOeHHE UX aTOMOB, HaxOXJeHHE B npupoje. Puznyeckue U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCHIBI HATpUd U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COSAMHEHU.

[I{enouHO3eMeNnbHBIE METAIBI MATHUN U KalbIUil: 10J10KeHue B [leprnonnueckoit cucreme
xumuueckux snementoB [l. 1. MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXICHHE B IMPHUPOJIE.
Ou3nyecKkue U XUMUYECKHE CBONCTBA MarHus U Kaublivs. BakHeiiime coeluHEHUS KalabIUs
(okcun, runpokcun, conn). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEeHHUS.

Anromunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumudeckux snemeHto [ U.
MenpeneeBa, CTpoOeHHE aToMa, HaxoXKJIeHHe B npupoae. Dusndeckne U XUMHUYECKUE CBONCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUPOKCUIA aTIOMUHUS.

XKenezo: monoxenue B Ilepuoanueckoil cucreme xumuueckux osnemeHToB [ U.
MenpeneeBa, CTpOeHHE aToMa, HaxOXKIeHHe B mpupoae. Pusnueckne U XUMHUYECKUE CBONCTBA
xene3a. Okcunel, Tuapokcuasl u conu kenesa (I1) u xenmesza (l1l), ux cocras, cBoiicTBa u
MOJTyYeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CIUIABOB, UX (DU3HMUECKUMHU CBOMCTBAMU, U3yUYEHUE
Pe3yJIbTaTOB KOPPO3UH METAIUIOB (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPHUAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJA Kalubllusi W HATpus C BOAOH (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HCCIIEOBaHUE CBOWCTB XKECTKOM BOJBI, Ipolecca TOpeHHs jKeje3a B
Kucnopose  (BO3MOXHO  HCIOJB30BAaHUE  BUACOMATEpUATIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJbIs, aIFOMUHUS, NWHKA, xkene3a (I1) u xenesza



(1), memu (11), HaOarOIEHUE ¥ ONMMCAHKE TPOIIECCOB OKPAIIUBAHMS IJIAMEHH MOHAMH HATPUS,
Kaliusl ¥ KaIblus (BO3MOXHO HCIOJIh30BAaHUE BUACOMATEPUAIIOB), UCCIICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIDOKCHJA ATIOMUHMS U THJIPOKCHUA [IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHenIme MeTajlyibl U UX COCUHEHUSD.

XuMus M OKpy:Kaouas cpeaa

BemectBa n maTtepuansl B MOBCETHEBHOW KU3HU YelloBeKa. be3zomacHoe MCmosib30BaHUE
BEIIECTB M XHMHYECKHUX peakiuii B ObITy. [lepBas momMomrs mpu XHUMHYECKHX OXOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpY Karomiel cpepl (mpeaenbHas 0myCcTUMasi KOHIIEHTpaIus
Bemects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0rH4eCKuX mpooIieM.

Xumuueckuii Ikcnepumenm:

M3yueHre 00pasIioB MaTepUaioB (CTEKJIO0, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSI3€H NPHU M3YYEHUH XUMUU B 9 KJIacce OCYyIIECTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHITHH, TaK U MOHATUMN, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJCIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, KiacCu(UKaIus, TEPUOTUIHOCTh, HAOIIOIEHNEe, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIA d()PEKT, TEXHOTOTHS, MaTEPUAIIBI.

®dusmka: Marepus, aroMm, DOJIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIbI,
PaIMOAKTUBHOCTh, MOJICKYJIa, OJICKTPHYECKUH  3apsil, TMPOBOAHUKU, TMOJYIPOBOJIHHKH,
TUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHHUE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKAS PEIIETKA, CIIIaBbl, (PU3UYECKUE BETMYNHBI, STUHUIIBI
U3MepeHus, KOCMUYECKOe MPOCTPAHCTBO, TUIaHEThl, 3BE3/1b1, COHIIE.

buonorust: ¢orocunTes, mpixanwe, Omocdepa, PKOCHCTEMa, MHHEpAIbHBIC YIOOpECHHS,
MHUKPODJIEMEHTBI, MAaKPOIJIEMEHTBHI, MMTAaTeNIbHbIE BEIIECTRA.

I'eorpadms: armocdepa, rumpochepa, MuHEpasbl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS NPOTPaMMbl OCHOBHOTO 00mmiero o0Opa3oBaHus
JOCTHTAIOTCS B X0JI¢ OOYYECHHUsI XMMUHU B €TUHCTBE yUYE€OHOUM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBMM C  TPAJAULIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIO3HAHHUS, CAMOPA3BUTHSI M COLUAIN3AIMN 00yYarOIIUXCsl.

JIMYHOCTHBIE PE3yNBTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M pacUIMpEeHHEe OIbITa ACATEIHHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY M HAYYIHOMY
HACIIe/INI0, TIOHWMAaHMs 3HAYCHHWS XMUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CTIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(OpMAIUEd O MEepeOBbIX JOCTHKEHHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTpOICTBE
MUpa 1 00LIEeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax MW TMpaBWJIaX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJJICKTHBE,  KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPUYECKOW W APYTHMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
Ppa3HoO0pa3HONW COBMECTHON JIEATEIBHOCTH MPHU BHITIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJTHEHUN XMMHUYECKHX HKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIPOIECCe ITOH Y4eOHOW AeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJICHNE U OCTYIKH CBOMX TOBAPHILEH C MTO3UIINI HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHMS ITOCIEICTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHWS O  BENIECTBE W  XUMHYECKOW  peaKIuy,
COOTBETCTBYIOIIIIE€ COBPEMEHHOMY YPOBHIO DPa3BUTHsSI HayKH M COCTAaBIIAIONIME OCHOBY IS
MOHUMAaHUS CYITHOCTH HAYYHOU KapTHHBI MHUPA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS NIPUPOBI, B3aUMOCBSI35X YEIOBEKA C MPUPOTHOM Cpeoil, O PO XMMHUH B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPaBJICHHBIC HA IIOJIy4YCHHWE HOBBIX 3HAHUH IO XHWMUH,
HEOOXOoAMMBIE ISl OOBSCHEHUS HAOMIOAAaeMbIX IIPOIECCOB W  SBJICHHH, IO3HABAaTEIbHOH,
MH(QOPMAIIMOHHOW M YUTATEIbCKOH KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIFHON paOOThI
C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOH JINTEpPaTypOH, JOCTYIHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOYYCHHIO W TO3HAHHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, NMPOSKTHOM M MCCIENOBATEIbCKON AEATENIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4YeHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH KU3HHU, OTBETCTBEHHOIO OTHOLIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3/0pOBBIH 00pa3 >KM3HU, OCO3HAHHE IOCIEACTBUNH M HENpPUSATHE BPEIHBIX MPUBBIUEK
(ynotpeOneHusi ankoroiyisi, HapKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIOJEHHs MpaBUIl
6e30macHOCTH IPpU OOPALIEHNN C XUMUYECKMMH BEIIeCTBAaMH B OBITY U peaslbHON )KU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

UHTEpeC K MPaKTUYECKOMY M3yUYEHMIO Mpodeccuil 1 Tpyna pa3InyHoOro poja, yBakeHHe K
TPYAy U pe3yJbTaTaM TPyI0BOH NS TeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP MHAMBHUIYAJIbHOH TPAaEGKTOPHUH MPOJOJIKEHUS
0o0pa3zoBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMUH, OOIIECTBEHHBIX



WHTEPECOB U TMOTpeOHOCTEH, ychmemrHod MpodeCcCHOHATBHOW EATEIBHOCTH W Pa3BUTHS
HEO0OXOMMBIX YMEHHI, TOTOBHOCTH aJJAITHPOBATHLCS B IPO(HECCHOHATBHON CPE/IE;

6) PKOJIOrHYecKOro BOCIUTAHMA:

AKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOTO0 M 0€30MacHOro oOpasa »KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO,
OCO3HaHUE IIEHHOCTU COOIOACHUS MPaBHJI O€30IaCHOTO MOBEICHUSI TIPH paboTe C BELIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JTIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyIacMble PH U3YUCHUH XUMHH, JUISl PEIICHUS 3a/1ad,
CBSI3AHHBIX C OKPYXKAIOWIEH NPUPOJAHON CpeAoW, JIsI NMOBBILIEHUS YPOBHS SKOJOTMYECKOM
KYJBTYpPbI, OCO3HAHUS TI00ATBHOTO XapaKTepa 3KOJOTUUECKUX MPOOJIeM M MyTeW MX perieHus
MOCPEJICTBOM METOJIOB XUMHU, IKOJIOTHUECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUMAIBHOM MPAKTHKE.

METAIIPEMETHBIE PE3YJIBTATBI

B cocraBe merampenMETHBIX Ppe3yJbTaTOB BBIACIAIOT 3HAYUMBIE i (opMUpOBaHUS
MHPOBO33PEHHs OOIICHAYYHbIE MOHSTHUS (3aKOH, TEOPHs, MPHUHIIMI, TUTIOTe3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax W MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (JOPMUPOBATH MIPEICTABICHHUE O
[IETTIOCTHOW HAay4YHOW KapTHHE MHpA, U YHHBEpPCAJbHbIE ydeOHBbIC NEeHCTBHS (IMTO3HABATEIbHBIC,
KOMMYHHKATUBHBIE, PETYJSTUBHBIE), KOTOphIe 00ecrneunBaroT (OpMUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOH JEATEIHHOCTH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBble Jornvyeckue aelcTBUS:

YMEHHUSI UCIHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS] TPU OCBOCHHHM 3HAHUM:
PacCKphIBAaTh CMBICII XUMHUYECKUX MOHATHH (BBIICIATh UX XapaKTepPHbIC MPU3HAKU, YCTaHABINBATh
B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMH), WCIIONB30BATh TMOHATUS JII OOBSICHEHUS OTIEIBHBIX
(hakTOB U SBJICHUH, BEIOWPATh OCHOBAHUS M KPUTEPUH JIJIs KJIaCCU(UKAIITU XUMUUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIMi, YCTaHABIMBATh NMPUYMHHO-CIEIACTBEHHBIE CBS3H MEXKIY OOBEKTaMH
W3YUYEHUS, CTPOUTH JIOTHYECKHE PACCYXACHHUS (MHIYKTUBHBIC, JECTyKTUBHBIC, TIO AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHHS

yMEHHE MPUMEHATH B MPOIECCe MO3HAHUS MOHATHS (TPEeIMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIB3yeMbIe B XHUMHUH, IMPEOOpPa3OBBIBATH HIMPOKO
MIPUMEHSIEMbIC B XMMHH MOJICIbHBIC MPEACTABICHUS — XUMHYECKUI 3HAK (CUMBOJ JJIEMEHTA),
XUMu4eckas (opmysia W ypaBHGHHE XHMHYECKOW pEaKIUM — TMPU PEIICHUH YydeOHo-
MO3HABATEJIBHBIX 3a/a4, C Y4YE€TOM JTHUX MOJEJIbHBIX IMPEJICTABICHUN BBISBISITE U
XapaKkTepH30BaTh CYIIECTBEHHBIE MPU3HAKK H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUM, BBISABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBS3H H
MIPOTUBOPEUUS B U3yUaEMBbIX MPOIECCaX U SBJICHUSIX.

ba3oBnble ncciaenoBareabLCKHe JeHCTBHS.

YMEHHE HCIO0JIb30BaTh MOCTABJIICHHBIE BOIPOCHI B KAu€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkK€ B KaueCTBE OCHOBBI I (DOPMHUPOBAHHS THIIOTE3bI 110 MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKICHUMU;

MpUOOpEeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHM3AIMM M TPOBEACHUIO YUYECHHUYECKHUX
AKCMEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pesynbratr, GopmynupoBaTh 00OOIIEHUS W BHIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO OIIbITA,
WCCIIEIOBAHMS, COCTABIISITh OTUET O MPOJIENIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMeHHE BBIOUPaTh, AaHATM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 (opM MpeICTaBICHHUS, TOIYIaeMYIO U3 Pa3HBIX HICTOYHHUKOB (HAYYHO-TIOMYJISIpHAs INTEpaTypa
XUMHUYECKOTO COJIEpKaHus, CIIpaBOYHbIE MOCO0Ous1, pecypchl IHTepHeTa), KpUTHUECKU OlIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO WH(OPMALIHUIO;



YMEHHE MPUMEHATH PA3IMYHbIE METO/IBI U 3aIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJHEHUSI Y4eOHBIX M MMO3HABATEIBHBIX 33134
OnpeAeNnEHHOr0 THIA, MPUOOPETEHHWE ONbITA B OOJIACTH HCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKaTHBHBIX TE€XHOJIOTHI, OBJaJICHHE KyJIbTYpPOi aKTMBHOTO MCIIOIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OPMY MpPEICTABICHUS
nHGOPMAIMKA W WILIIOCTPHUPOBATH pEIIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
IpyrumMu popMamu rpaduku U X KOMOMHALIUSAMMY,

YMEHHE HCTOIB30BaTh W aHAIM3UPOBATh B Iporecce y4ueOHOW M HCCIeN0BATEIbCKOM
NEeATeTbHOCTA UH(OPMAIHIO O BIMSHUY MPOMBIIIUIEHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY KAOIIEH MPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

yMEHHUSl 3a/laBaTh BOIPOCHl (B Xojae juanora M (WIKM) JOUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYITHUPOBATh CBOM TIPEIJIOKEHHS OTHOCHUTEIBHO BBITIOTHEHUS
MPEJI0KEHHOM 3a1a4H;

YMEHHS MPECTABIATH MOJTyYSHHBIE PE3yJIbTAaThl MO3HABATEIHHOM e TEILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaX; JeNaTh TPE3CHTAIMI0O pPE3YyJIbTaTOB BBITIOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

yMeHHS y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIHHON W
WCCIIEIOBATEIILCKON JICATEIIEHOCTH TIPY PEIICHWH BO3HUKAIOMIMX IPOOJIEM HAa OCHOBE yuETa
OoOIIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (00CyXkIeHHs, OOMEH MHEHHUSMH, «MO3TOBbHIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JACUCTBHH, ONpeaesieHHe KPUTEPHUEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOUW pabOTHI U IPYTHE).

PeryasiTuBHbI€ YHHBepPCaJbHbIe YUeOHbIE 1eCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh 1eNU JesTeIbHOCTH, IIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJIMPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpPATH
HauOosiee 3¢ hEeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX M TO3HABATEIbHBIX 33/1a4, CAMOCTOSATEIILHO
COCTABJIAITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIN alITOPUTM ICUCTBUM TPHU BHIMOJHEHUH 3aJaHUI
C y4éTOM IOJIyYeHUS HOBBIX 3HAaHUM 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yJbTaTa 3asBICHHON 1I€JH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, pejlaraeMble B YCIIOBUH 3a/IaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTATOB IO OCBOEHHIO O0S3aTENBHOIO COAEPIKAHMUS,
YCTaHOBJICHHOT'O JaHHON QenepanpHOi pabouell NpOrpaMMmoii, BBIIEISIOT: OCBOCHHbBIC
o0Oy4arouMMuUCsl Hay4YHbIE 3HAHHs, YMEHHS U CIOCOOBI JEHCTBHM, BUIBI NEATEIBHOCTH IO
MOJIyYE€HHUIO HOBOT'O 3HAHUS, €0 MHTEPIIPETALINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K konny obyueHnus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTD Yy OOYHAIOIIUXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUM: aTOM, MOJEKYJa, XUMUYECKHM

AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAS U
HEOJIHOPO/IHAsA), BaJICHTHOCTb, OTHOCUTEJIbHAas aTOMHas M MOJEKyJspHas macca,
KOJIMUYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJsl XUMHUYECKOTO dJIeMEHTa
B COCIMHEHMH, MOJSAPHBIA 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE,  COJIb,
ANEKTPOOTPHUIIATETILHOCTD, CTENIEHh OKUCTICHHS, XUMUYECKas peakius, Kiaccuurarus
peaKiuii: peakiiuu COeANHEHUs, PEaKIIUU Pa3IOKEeHHs], PeaKIIMK 3aMelIeHUs, PeaKINH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TEIIOBOM 3 PEKT peakuu, SApo aToMa,
JNIEKTPOHHBIA CJIOH aToMa, aToOMHas OpOWTalmb, pajlyC aroMa, XMMHUYecKas CBS3b,
MOJIApHAsT ¥ HETOJISIpHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10JIs BelecTBa (IMPOLIEHTHAs! KOHIIEHTPAallKs) B pacTBOPE;



WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHSATUH M NPUMEHATH 3TU
IIOHSTHS IIPU ONMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJHUKY [UIi COCTaBlIeHHS (OopMyn BemeCTB H
YPAaBHEHUN XUMUYECKUX PEAKLIUM;

OINpEeAENATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHUSX, CTEHEHb
OKHCJIEHUSI DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPHUHAUIEKHOCTh BEILIECTB K
onpeAeNEéHHOMY Kjaccy COEAMHEHMH 1o QopmyiaMm, BHMJ XUMHUYECKOW CBSI3U
(KOoBaJIEHTHAsl U MOHHAs) B HEOPraHUYECKUX COECTMHEHUSX;

packpsiBaTh cMmbica llepuoanueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTpUPOBATH
[IOHUMAaHHE TMEPUOJNYECKON 3aBUCUMOCTU CBOICTB XHMHYECKUX 3JIEMEHTOB OT HX
nosioxkeHust B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKoHa ABOrajpo;

ONMCHIBaTh M XapakTepus3oBaTh TabnuuHyro ¢opmy Ilepuoanueckoit cucreMbl
XMMHUYECKHUX DJIEMEHTOB: DPa3nyaTh IMOHATHS «JIaBHas moarpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», maneie W OonbIIME TMEPUOMABI, COOTHOCUTH
0o003HaueHUs, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUYECKUX
anemenToB J[. M. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHYECKUX DJJIEMEHTOB (COCTaB MW 3apsija sapa, oO0llee YHCIO JJIEKTPOHOB U
pacnpesesieHue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE
peakiuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJIIPHBIX  YpPaBHEHHU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALIEHUHN B PA3JIUYHBIX YCIOBUSAX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa Mo (popMysie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIUu;

MIPUMEHATh OCHOBHBIE OIEpAallMy MBICIUTEIBHON JESATENbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATH3aUI0, Kiaccu(UKalKio, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H — JJIs U3Y4YEHHS] CBOWCTB BEIIECTB U XMMHYECKUX PEaKLHM,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUSI — HAOIIOICHNE, U3MEPEHHE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

ClIleIoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOH TMOCyIoM U  1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBWiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHSIMH MO BBITOJHEHHIO Ta00PAaTOPHBIX XUMHUYECKUX OMBITOB I10 MOTYYCHHIO U
cOOMpaHHI0 Ta3000pa3HBIX BENIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMNpEIEIEHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh
U NPOBOANTh XMMHUYECKUE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMycC, (heHONI(TaIenH, METUIOPAHXK U JAPYyTHE).

K xoHiy oOydeHus B 9 kiacce mpeIMeTHblE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSl YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX MOHATHHM: XUMHUYECKUH 3JIEMEHT, aToOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHMs, XMMHYECKas pPEaKLMs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PACTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTaJln3aTtop, XHMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMble peaKIiH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  OKHUCIHUTENIb,  BOCCTAHOBUTEID,
OKHUCIICHUE ¥ BOCCTAHOBJIICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHUMHUYECKAs CBS3b
(koBaneHTHAsl, WOHHAs, METAUIMYECKasi), KPUCTANIMUECKass peuéTka, Koppo3us
METaJUIOB, CIUIAaBbI, CKOPOCTh XHWMHUYECKOW peaKIuHu, TMPEeaeibHO JOIyCTUMAas
koHuenTpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYCCKUX IOHSATUH M MPUMEHSTH ITH
TTOHSATHS IPU ONMCAHUU BEIICCTB U UX MIPEBPAICHHIA,

WCIIOb30BaTh XHWMHUYECKYIO CHMBOJIMKY JJIS COCTaBieHUs (GOpMyJT BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpENENATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMUYECKHUX DJJIEMEHTOB B
COCIMHEHMSIX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIacCy COCIMHEHHH 1o (opmysiaM, BHJI XUMUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs,
METaJUTMYeCKasi) B HEOPTraHWYECKUX COCAMHEHMSIX, 3apsii HOHA 10 XWMHYECKOU
dbopmyrie, XxapakTep Cpellbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COCIWHEHHM, THII
KPUCTAJUTMYECKOM PEIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica I[lepuognyeckoro 3akoHa /[, . MenzaeneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyro (hopmy Ilepuonnueckoit
CHUCTEMBl XUMHUYECKHX OJJIEMEHTOB: pPa3jiuvaTh MOHATHS «TJaBHas moxarpymma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpynma)», mansie u OoJblIMe TMEPUOJIBI,
COOTHOCHUTBH 0003HAUEHH S, KOTOPBIE UMEIOTCSI B IEPUOUICCKON TaOIHIIE, C YUCTOBBIMH
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHUYECKUX AJIIEMEHTOB (COCTaB W 3apsij spa,
oO111ee YuCIo AIIEKTPOHOB U paclpesiefieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATh
o0Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOKMCTB JJIEMEHTOB W WX COCAWHEHUN B
npeienax MajbIX MEPUOJIOB U IVIABHBIX MOATPYIII C YIETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUUECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (IO YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKMCIICHHUS] XUMUYECKHUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OO0mMMUe M CHenupUuIecKue XUMHYECKHE CBONCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMHCAHNE MPUMEPAMH MOJIEKYJISPHBIX U
WMOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUi;

COCTaBJISITh YPAaBHEHUS SJICKTPOIUTUYECKON TUCCOLMALUN KUCIOT, IEN0YeH U CONeH,
MIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS PEAKIM MOHHOIO OOMEHa, YpaBHEHUS peakluid,
MOATBEPIKIAIONIUX  CYIIECTBOBAHHE T'€HETUYECKOW CBSA3M MEXKAY BellecTBaMu
Pa3IUYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PeaKIluii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
MPOTEKaHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 1Mo (popMyrie COeMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKON peakinu;

coOmoaTh TMpaBWia MOJB30BAaHUS XUMHUYECKOW TMOCYIoW U 1ab0paTOpHBIM
o0opy/noBaHUEM, a Takke MpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUHU C
HWHCTPYKIHSIMH O BBITIOJHEHHIO Ta00PAaTOPHBIX XUMHUYECKUX OMBITOB IO MOTYYSHHIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUaKa U YTIIEKUCIIOro ra3a);

MPOBOJUTH PEAKINH, TOATBEPXKIAIOIINE KAYECTBEHHBIN COCTaB Pa3MYHBIX BEIIECTB:
pacrmo3HaBaTh OINBITHBIM MYyTEM XJOpPUA-, OpoMHI-, WOAMUI-, KapOoHaT-, (ocdart-,
CHWIIMKAT-, Cynb(dar-, THIPOKCUI-MOHBI, KATHOHbI aMMOHHUS ¥ HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHNYECKHUX BEIIECTB;



MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW JNESITENBHOCTA — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATHU3AlMI0, BBIABICHUE MPHUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUsI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKLHUM, €CTECTBEHHO-
Hay4YHbIC METO/IbI TIO3HAHUS — HAOIIOICHIE, U3MEPEHUE, MOICTTUPOBAHNE, SKCIIEPUMEHT
(peanbHbBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo 4acosB DJIeKTPOHHbIE BocnurareabHbIH
No n/m HaumeHoBaHue pa3aeioB u Konp Mpak (uudposbie) KOMIIOHEHT
TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypeI
Pa3nen 1. [lepBoHayajbHble XUHMHYECKHE MOHATHS
XuMus — BakHas 00J1acTh } https://m.edsoo.ru/Y [ToOyxnenue
1.1 €CTECTBO3HAHMS M MPAKTUIECKOM 5 2 NVIX660G 00yyJaronmxcst
JIEATEILHOCTH YeJIOBEKA I coOJTFO/TaTh Ha yPOKe
0OIIETIPUHATHIE HOPMBI
MTOBEJICHUS, TIPaBHJIa
0OIIIEHUsI CO CTAPIIMMHU
(memaroru4ecKuMu
12 Bemiecta 1 Xumuueckue 15 1 https://m.edso00.ru/O pabOTHUKaMU) U
' peaxiu NNXR1VFO CBEpCTHUKAMH
(oOy4arommmucs),
IPUHIIMITBI Y4eOHOMN
JUCLIUIIINHEI U
CaMOOpPraHu3aIuu
Hroro no pazneny 20
Paznen 2. BaskHeliue npeacTaBuTe M HEOPraHU4eCKUX BellleCTB
21 Boznyx. Kucnopoa. [Tonsitie 06 5 1 https://m.eds00.ru/D5 | VYcraHOBKa Ha aKTUBHOE
) OKCHIaX BORTY30 y4acTue B pelieHuu
29 Bogopoa. Ilonsatue o kuciorax u 8 1 https://m.edsoo.ru/5D | TPAaKTUYECKUX 3a1a4 (B
' COJISIX 61JZ6PS paMKax CeMbH, TOpoJia,
23 Bopna. PactBopsl. [Tonstue 06 5 1 1 https://m.edsoo.ru/M Kkpas) TEXHOJIOTICCKON 1
' OCHOBAHUAX 1315KJBM COLIMAJILHOM
HaIpPaBJICHHOCTH,
24 OCHOBHbIE KJIaCChI 11 1 1 https://m.edso0.ru/0T | C1OcoOHOCTH
' HEOPraHMYECKUX COCTMHEHHM SASMOWT HHUIUUPOBATB,
IUIAHUPOBATh U



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT

CaMOCTOATCIIbHO
BBIIIOJIHATL TaAKOI'0 poJa

JIeSITeIIbHOCTD;
Hroro mno pazueny 30
Pa3znen 3. llepuoanueckuii 3akon u [lepuoguyeckasi cucremMa xumnueckux 3jaementon /1. U.
MenpaeneeBa. Ctpoenune aToM0B. XumMuieckasi ¢Bsi3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[Tepuonnueckuii 3aK0H U MHPOBO33PEHUYECKHUE

[Iepnonnueckas cucrema

https://m.edsoo.ru/TC

3.1 XUMHYECKUX 3eMeHToB Jl. 1. ! BJIBVWFEZ
MenneneeBa. CTpoeHne aToma
XUMHICCKA CBS3D. https://m.edsoo.ru/F6
3.2 OkucauTenbHO- 8

BOCCTAaHOBUTCJIbHBIC pCaKIINH

AOAS8DPF

MIPEACTABIICHUS O
BEIIIECTBE M XUMHUICCKOM
peakiuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
COCTABJISIONINE OCHOBY
JUUIST TIOHMMaHUS
CYIIHOCTH HayYHOH
KapTHUHBI MUPA,
MIpeACTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPO/IBI,
B3aMMOCBSI3SX UYCIOBEKa C
MPUPOAHON Cpeou, O
POJIM XUMHUH B TTIO3HAHHUH
ATUX 3aKOHOMEPHOCTEHH;
MMO3HABaTEIbHBIC MOTHUBBI,
HaIlpaBJIEHHbIE Ha
MOJIyYEHUE HOBBIX 3HAHUI
110 XUMHH, HCOOXOAUMEIES
JUTSL OOBSICHEHUS
HAOII0JaeMBIX TIPOIIECCOB
U SIBJICHHH,
IMO3HABATEILHOM,



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF

nH(OPMAIMOHHON U
YUTATENLCKOU KYJIbTYPBI,
B TOM YHCJI€ HABBIKOB
CaMOCTOSITEJIbHON pabOThI
C y4eOHBIMU TEKCTAMH,

CIIPaBOYHOMU
JUTEPaTypoH,
JIOCTYTTHBIMH
TEXHUYECKUMHU
CpeaCcTBaMu
MH(OPMaLOHHBIX
TEXHOJIOTHI;
Vitoro o pasaeny 15 https://m.edsoo.ru/LR
YWBJPES
Pesepsioe Bpes 3 https://m.edsoo.ru/K
QBD02J69
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM Konrp duexkTpoHHble (¢ poBbIE)
n/n MPOrpaMMblI Bcero Hpax o0pa3oBaTe/ibHbIE pecypChl
padoTsI
padoThI
Pasnea 1. BemecTBo M XUMHYeCKHE peaKIMU
[ToBTOpEHUE U yrioyonenue [ToOy>xnienue
1.1 3HAHMI OCHOBHBIX Pa3/IeNIOB Kypca 5 1 https://m.edsoo.ru/EQETUT35Z 00yJaroNHuXxCst
8 kmacca coOJro1aTh Ha
OCHOBHBIE 3aKOHOMEPHOCTH . YpOKe
1.2 XHMIHECKIX peaiii 4 https://m.edsoo.ru/AFN4ALWG7U OBIIENPHHSTEIE
HOPMBI TIOBEJICHNS,
npaBujia OOIEHUS
CO CTapIIUMU
(memarormvaecKuMu
DIIEKTPOJIUTHYECKAS paBOTHHKAMH) T
1.3 MIACCONMAIMS. XAMUUYECKHE 8 1 1 https://m.edsoo.ru/KODUR50VV CBEpCTHHKAMMU
peakiuu B pacTBOpax (06yHaroIIMHUCH),
MPUHLIMIBI y4eOHON
JTUCIUIUINHBI U
caMOOpraHu3aluu
Uroro no pazueny 17
Pasnen 2. Hemeraiibl 1 UX coeIMHEHUA
OO1as xapakTepucTUKa HaIpaBlIEHHBIEC HA
2.1 XUMHUYECKHX 1eMeHToB VIIA- 4 1 https://m.edsoo.ru/ZTN1F700I MOJTy4eHHE HOBBIX
rpynnsl. ['ajgoreHs 3HAHU TT0 XUMUH,
OO11ast xapakTepucTHKa HEOOXO/MMBIE st
2.2 XHUMHYECKHX 3JIeMeHTOB VIA- 6 https://m.edsoo.ru/P3DHMFB09 00BsICHCHNS!
rpynnsl. Cepa 1 €€ COeqMHEHMS HAOJTIO1aeMBIX
MIPOILIECCOB U
2.3 Sfﬁ?eiiﬁif;fﬂ;ﬁ: VA 7 1 https://m.eds00.ru/VOXDOUX2S | spenni,



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

rpynmsl. A3oT, pochop u ux
COCAMHEHUS

24

OO01as xapakTepucTUKa
XUMHUYECKUX 31eMeHTOB |V A-
TPYIIIBL. YTIEPOJ U KPEMHUN U UX
COEIMHEHUS

https://m.edso0.ru/JPJ200VJIX

[M03HABAaTEILHOM,
UH(POPMALIMOHHON U
YUTATEIBCKON
KyJbTYpPbl, B TOM
quCJie HAaBBIKOB
CaMOCTOSITEIbHOU
paboThI ¢ yueOHBIMU
TEKCTaMU,
CIIPaBOYHOM
JUTEpaTypoi,
JIOCTYITHBIMU
TEXHUYECKUMU
CpelICcTBaMU
MH(OPMaLIMOHHBIX
TEXHOJIOTHIA;

Hroro no pazneny

25

Pa3pen 3. Merasjibl M1 HX COeTUHEHU ST

3.1

OO01me CBOMCTBA METAILIIOB

https://m.edsoo.ru/GHV2L6NJ8

3.2

Baxkueiimme MeTauIbl U BX
COCANHCHHUA

16

https://m.edsoo.ru/EFKQW9HZI

MHUPOBO33PEHUYECKUE
IIPEJICTaBIICHUS O
BELIECTBE U
XUMHUYECKOU
peaxkuuy,
COOTBETCTBYIOLINE
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HAyKH U
COCTAaBJIAIOLINE
OCHOBY JUIS
MTOHUMAaHUs
CYILIHOCTU Hay4YHOU
KapTUHBI MUDA,

Hroro no pasneny

20



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

Pa3znen 4. Xumus u oKpysKawuias cpeaa

HaIpaBJICHHbIE Ha
MOJTyYEeHUE HOBBIX
3HAHWH 110 XMMHHU,
HEOOXOIUMBIC IS

00BsICHEHUS
41 BemectBa u maTepuanbl B )KU3HU 3 https:/m.edsoo.ru/TENBWEF7Y Ha0JII01aeMBbIX
YeJIoBeKa MIPOIIECCOB U
SIBIICHHI,
IM03HABATEILHOM,
MH(OPMaLIMOHHON U
YUTATEIIbCKON
KYJIbTYPBI
Hroro no pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsinuecTBO yacoB
Ne Mara DJIeKTpOHHbIe LU poBbIe
n/n Tema ypoka Bcero Konrp Tpakr H3yYeHust o0pa3oBaTebHbIE Pecypehbl
padoTel | padoThI
1 Hpeamer xumuu. PO, XMMHH B KH3HH 1 https://m.edsoo.ru/L62DS2CZR
yenoBeka. Tena u BelecTna
2 [ToHsTHE 0 METO/IaX MMO3HAHHS B XUMHUHU 1 https://m.edso0.ru/9ZJAEW050
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 PAGOTEI b 1aGOPATOPHH i IPHEMEI 1 1 https://m.edsoo.ru/L 5EW4353D
oOparieHus ¢ J1abopaTOpHBIM
000pyI0BaHUEM»
4 ‘IncThie BEMECTBA It CMECH. LTI0CODH 1 https://m.eds00.ru/6 TME21FWS8
pasesieHust cMecei
[Ipaktuueckas padora Ne 2 «Paznenenue
5 cMmeceii (Ha mpuMepe OYMCTKH 1 1 https://m.edso0.ru/K3LS5MCRY
MOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
7 XUMIECKHE SAEMCHTEI. SHakH 1 https://m.eds00.ru/AH3DADNAX
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB
8 IIpocThie ¥ CIOKHBIE BEIIECTBA 1 https://m.edso0.ru/DXJBSTJ95
9 ATOMHO-MOJICKYJISIPHOE YUEHHE 1 https://m.edso0.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTABA BEIIIECTB.
10 Xumudeckas Gpopmyia. BajreHTHOCTh 1 https://m.edsoo.ru/IMC496FX6
aTOMOB XHUMHYECKHX DJIEMEHTOB
11 OTHOCHTENbHA] ATOMHAS Macca. 1 https://m.eds00.ru/P1IZPCIMDX
OTHOCHUTEIbHAS MOJIEKY/ISIpHAs Macca
12 MaccoBast 107151 XAMHYIECKOTO SJICMEHTAa B 1 https://m.eds00.ru/GHV580MVE
COCTMHEHUHT
13 KomuuectBo BemiectBa. Mosib. MoJisipHast 1 https://m.eds00.ru/368UNL5Y 2

Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2

14

®u3n4ecKue ¥ XUMUYECKUE SIBJICHUS.
XHUMHUYECKasl peaKLus

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky ¥ ycrnoBus NpOTEKAHUS
XUMHYECKHUX PEAKIUI

https://m.edsoo.ru/N6DVNJKQ5

16

3aKoH COXpaHEHHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

https://m.edsoo0.ru/M8DS4IHVM

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA 110 YPABHCHUAM XUMHUYCCKUX
peakuui

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukarys XuMuueckux peakiuii
(coennHeHUsI, pa3IOKEHUS, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHukIoneauct. O0oO0menue n
cUCTeEMAaTU3alys 3SHaHUI

https://m.edsoo.ru/P1WARH3AB

20

KontponbHas padota Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKITHI

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopon — snemeHT u mpocroe
BemectBo. O30H

https://m.edsoo.ru/ XONONRN1P

22

dusnyeckue U XUMHUECKHE CBOMCTBA
KHCJIOpoJia (peaKIuu OKUCICHUS,
ropenue). [Tonsitue 00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0n1 MOJIYUCHHUA KUCJIOPOJa B
na60paTopHH U ITPOMBIIIIJICHHOCTH.
HpI/IMeHeHI/Ie KHCJIOpOoJda

https://m.edsoo.ru/\VVJWB6A2RD

24

TennoBoit 3¢ (pexT XuMUYECKOH peakuuu,
IIOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH, DK30- U SHAOTEPMUYECKUX
peakuusx

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

25

TornmBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €T0
IIPEIOTBPALLIEHUS

https://m.edsoo.ru/USNY5UUW?2

26

[Ipaktuyeckas padora Ne 3 o reme
«ITony4yenne u cobupanue KHUCIOPOaa,
H3Y4YEHHUE €ro CBOUCTB)»

https://m.edso0.ru/5516UHX3R

27

Bomopoa — aneMeHT u npocToe
BeniecTBo. Haxoxaenue B mpupoje

https://m.edsoo.ru/WD392ACWB

28

duznueckre 1 XUMUYECKUE CBOUCTBA
Bosiopoa. [Ipumenenne Bogopoaa

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

29

TloHsATHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Croco0s! osTydeHnst BOJ0po/ia B
nabopaTtopuu

https://m.edso0.ru/C9TO9UCIP

31

[IpakTruueckast pabora Ne 4 o Teme
«Ilonyyenue u cobupanue BOAOPOa,
HU3y4YECHUE €0 CBOMCTB)

https://m.edso0.ru/SS3WAX33K

32

Mousipablii 00bEM Tra3oB. 3aKOH
ABoraapo

https://m.edso0.ru/M3KSO10QDQ

33

Brrancnenus o0bEMa, KoJIMUeCcTBa
BEIIlECTBA rasa 1o ero u3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

https://m.edso00.ru/MXGOY304M

34

Breruucnenus 00EMOB razoB 1o
YPABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIIEHUN ra30B

https://m.edso0.ru/9TQ8AXABY

35

dusznueckre U XUMHYECKUE CBOMCTBA
BOJIBI

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

36

CocraB ocHoBauui. [loustue 00
HWHJIMKATOpax

https://m.edsoo.ru/I XB2W6IVL

37

Boga kak PacTBOPUTCIIb. HaceplimmeHsasie u

HCHACBIIICHHBIC pACTBOPLI. MaccoBas
A0JIA BEIIECTBA B PaCTBOPEC

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
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https://m.edsoo.ru/MKHXP0FH4

38

[Ipaktuyeckas padora Ne 5 o reme
«ITpuroroBneHue pacTBOpPOB ¢
ONpeIeIEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEILIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

KontponsHas padora Ne2 o teme
«Kucnopoa. Bogopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

Oxkcunpl: cocTaB, Kiaccuduxaus,
HOMEHKJIATypa

https://m.edsoo0.ru/5TESJINAY

41

[TonydyeHue u XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCH/JIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHMsI: cOCTaB, Ki1accudukanus,
HOMEHKJIATypa

https://m.edsoo.ru/5U397HU5C

43

[TonydyeHue u XUMHYECKHE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA
KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpemnue): HOMEHKIATypa,
CIOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabota Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX
COEIMHEHUI

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

48

I'eneTnueckas cBs3b MCKAY KilaCCaMU
HCOPTaHNYCCKUX COeUHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O00011IEHNE U CUCTEMATU3ALIMS 3HAHUN

https://m.edso0.ru/STBUOEEYN

50

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACCHI HEOPIaHUUECKUX
coeIMHEHUI"

https://m.edsoo.ru/AFA7IDULD
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https://m.edsoo.ru/JM7935DRY
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https://m.edsoo.ru/AFA7IDULD

51

[lepBbIe MONBITKU KIACCHU(PHUKALTUN
XUMUYECKUX IeMEHTOB. [IoHATHE O
I'PYIIIAX CXOIHBIX JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Iepnonnueckuii 3akoH u [lepnoanueckas
CUCTEMa XUMUYECKUX ieMeHToB [I. M.
Menpeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpynnsel, IOATPYIILI

https://m.edsoo.ru/NOMWWJRXN

54

Crtpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHue 3eKTPOHHBIX 000104eK
aTOMOB 3JIeMeHTOB [leproanueckoit
cuctemsl /1. 1. MenaeneeBa

https://m.edso0.ru/T95YNV8B2

56

XapakTeprucTHKa XUMHYECKOTO DJIEMEHTA
1o ero noJioxexnuto B [leproanueckoit
cucteme JI. 1. Menneneera

https://m.edsoo.ru/YIP040OMDX

57

3nauenue [leproanueckoro 3akoHa s
pa3BuUTHUS Hayku U ipakTtuku. /1. .
MenneneeB — y4€HbIN, M€1aror u
rpaKJIaHUH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBubIit ypok. O6001meHNE U
crcTeMaTH3allHst 3HaHUH /
Bcepoccuiickas mpoBepoyHasi pabota

https://m.edsoo.ru/ZCQTRP08Y

59

KonTponbnas pabota Ne4 mo teme
«Ctpoenue aroma. XUMHUYECKas CBA3bY /
Bcepoccuiickas npoepouHas paboTa

https://m.edsoo.ru/FTIZF99WF

60

QHGKTpOOTpI/IHaTCJILHOCTB aTOMOB
XUMHUYCCKUX OJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMoHnHasg xumMudeckas CBI3b

https://m.edso0.ru/3SY1RJKVI

62

KoBanenTHas MoJIsApHasA XUMHUYICCKast
CBA3b

https://m.edsoo.ru/EOL3IMT2AE

63

KoBanentHas HCMIOJIAIPpHAA XUMHUYICCKast
CBA3b

https://m.edsoo.ru/9YVR3FUXI



https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI

64 Crenedb OKUCIEHUS 1 https://m.edso0.ru/RA6CVXM66

65 OKHCAUTENBLHO-BOCCTAHOBUTEILHBIE 1 https://m.eds0o.ru/ZXNCA7DOZ
peaKIuu

66 OKMCIIMTETN U BOCCTAHOBUTEIIH 1 https://m.edso00.ru/QPS46Z5PU
PesepBHeIit ypok. O600IICHHE 1

67 cHCTEMAaTHU3alMs 3HAHUI 110 TEME 1 https://m.edso0.ru/4RH7M35NF
«Crtpoenune aroMa. XUMHUYECKAs CBS3b»

68 Peseparniii ypok. Obo0menue n 1 https://m.eds00.ru/7DNRBZ948
CUCTEMATH3AIUs 3HAHUMA

OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoaudecTBo 4acoB

Ne Tema ypoxa Kontp Tpakt Mara DJIeKTpOHHbIe I poBbIe
n/n H3yuyeHHusi | o0pa3oBaTejbHbIE PeCypChbl
Bcero | paGorbl | paboTbl

[Tepuonnueckuii 3akoH. [leprnonnueckas

1 crcTeMa XUMHUYeCKuX smemeHToB J1. 1. 1 https://m.edsoo.ru/ECRKA9OAY
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XMUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
IEPUOIOB

3 Knaccuukanus u HomenkiaTypa 1 https://m.edsoo.ru/WTO1WRA2Q
HEOPraHWYECKUX BEIIECTB

4 Bujtel XHMITICOROH CBAIM U THITEL 1 https://m.edsoo.ru/UI4Y5CFRV
KPHUCTAJUTMIECKUX PEIIETOK
KontponbHas padota Nel o teme

5 «IToBTOpEHNUE U yTIyOIICHUE 3HAHUI 1 1 https://m.edso0.ru/J4AX8ZN212
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiiaccay

5 Kiaccudukariust XUMHYECKUX PEaKiuii mo 1 hitps://m.edso0.rU/X8XAETE2]
pa3IMYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECCKOM PEAKIIUH.

7 IToHsATHE O TOMOT€HHBIX M T'€TE€POr€HHBIX 1 https://m.edso00.ru/6VLXCYY7N
peaKIusIxX
[ToHsATHE O XUMHUYECKOM PaBHOBECHHU.

8 (DAKTOP®I, BIMAIONIAE A CKOPOCTE 1 https://m.edsoo.ru/HAFH7NZNM
XUMHUYECKON PEaKInu U MOJ0KEHHE
XHUMHYECKOTO PABHOBECHS

9 OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU 1 https://m.eds00.ru/648V11026

10 Teopust OIICKTPOTHTHHECKOH AMCCOLHALHH. 1 https://m.edso0.ru/2KCYCLZ16
CuibHBIE 1 clTabble 3JEKTPOJIUTHI

11 HonHble ypaBHEHUS PEaKIIHiA 1 https://m.edsoo.ru/VVN2SBINI1R



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R

12

XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
B CBETE MPECTAaBICHUI 00
AIEKTPOIUTUUYECKOMN JUCCOLMAIIIT

https://m.edsoo.ru/8HH81YVXI

13

XUMHYECKUE CBOMCTBA COJIEU B CBETE
MIPEJICTABICHUH 00 JICKTPOITUTHYCCKOM
IUCCOLIMAIINT

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTe 0 ruaponu3e conen

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

15

O00011IEHE U CUCTEMATH3AIINs 3HAHWH

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTnueckas padorta Ne 1. «Pemenne
OKCIICPUMCHTAJIBHBIX 3a1a49»

https://m.edso0.ru/7VXTFHJT4

17

KonTponbnas pabora Ne2 no teme
«INEKTPOIUTHYECKAS TUCCOLUALINS.
XHUMHUYECKUE PEAKIIMU B pACTBOPAX)

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

18

OO01as XxapakTepuCcTHKa raJloreHoB.
XUMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopon. ConsiHasi KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOITYyUYEHHUE,
MIPUMEHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o Teme
«Ilony4yeHue coNTHON KUCIOTHI, U3y4YeHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Bbrunciienus 1o ypaBHEHUSIM XUMHYECKUX
peakIui, €Clii OJJUH M3 PEarcHTOB JaH B
U30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO61as xapakrepucTuka 31eMeHToB VIA-
TPYIIIBI

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepbl U €€ COeTMHEHUH B
pUupoje. XUMHUUECKHE CBOMCTBA CEPHI

https://m.edsoo.ru/CX10EU8PO

24

CepoBopopoJ, cTpoeHue, GU3nuecKue 1
XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

Oxcunpl cepbl. CepHast KUCIOTa, (pU3HUECKHUE
U XUMHUYCCKHUC CBOfICTBa, IMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1

26

XHWMHMYECKUE PEAKIUH, JIEIKAIE B OCHOBE
IIPOMBIIIIJIEHHOTO CIIOCO0a MOITyYeHUs]
CEPHOU KUCIIOTHI. XUMUYECKOE 3arpsI3HEHHE
OKPY>KaIOILIEeH Cpeibl COETUMHEHUSIMH CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brrancinenne MaccoBOU JTIOJIM BEIXOAA
MPOAYKTa PEaKIUU

https://m.edsoo.ru/HSJE186WN

28

OO6mrast xapakTepucTuka 3J1eMeHToB VA-
Ipynmsl. A30T, pacpoCTpaHEHHUE B IIPUPOJIE,
(bu3nyeckrue U XMUMUYECKUE CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMUaK, ero pu3nYeCcKue U XUMUYECKHE
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTrueckast pabora Ne 3 o Teme
«Ilonyyenune aMmMuaka, U3y4eHHe €ro
CBOMCTB»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KucioTa, e€ pusnueckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
B KauecTBE MUHEPAIbHBIX YIOOPEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKpPY KaroIIeh
Cpelibl COeIMHEHUSIMU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

®ochop. Oxeun docdopa (V) u dpochopnas
KHCIIOTA, (PU3HYECKHE U XUMHUECKUE
CBOWCTBA, MMOJIyYCHHE

https://m.edsoo.ru/GDQJSO3WP

34

Hcnonb3oBanue ¢ochaToB B KauecTBe
MUHEpaIbHbIX YJ00peHHii. 3arps3HeHue
IIPUPOJHOM cpenbl pocdaTtamu

https://m.edsoo.ru/UAZ3HUGB5V

35

YFnepoz[, pacnpoCTpaHCHUC B IIPUPOJC,
(bHSI/ILlCCKI/Ie 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

OKCI/I,Z[LI yriepoaa, ux (I)I/ISI/I‘{eCKI/Ie )51
XHMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE

https://m.edsoo.ru/OXQAPGNCF



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
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https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
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poOJIeMBl, CBSI3aHHBIE C OKCHUJIOM YTIIepoja
(V)

37 VYroapHas KUCJIOTa M €€ COIU 1 https://m.edsoo0.ru/OHQHDG6IPA
[TpakTuaeckas padorta Ne 4 o Teme

38 "[TonyyeHue yrieKucaoro rasa. 1 https://m.edso0.ru/G2HZXQGCS8
KauectBennas peaxius Ha kapOoOHAT-HOH"

39 BH:HI?;2:;;;?;?{1’?;2232122(05 ;;?;:;;KHX 1 https://m.edso0.ru/30T1Z2109Z

40 Kpemuuii u ero coeinHEeHUS 1 https://m.edso0.ru/75JXNHO0I8
[IpakTueckas pabota Ne 5. Pemenue

41 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeEME 1 https://m.edsoo.ru/O7E8DOD7Z
«Baxnennne HeMeTaJIbl U MX COCTUHEHUSD)
KonTponbras padora Ne3 1o Teme

42 <<Ba>1<1:1){el71m1/1e ﬁeMeTaJ'IJ'IBI A UX COEIUHEHUS 1 https://m.eds00.1u/S85J9UGHS3
OO0r1ast XxapaKTEpPUCTHKA XUMHUYCCKHX

43 JJIEMEHTOB — METAUIOB. MeTaumueckas 1 hitps://m.edsoo.ru/XK1GYPCOL
CBSI3b U METAJTHYECKask KPUCTAITHUECKas
pemérka. Gu3nyeckre CBOKMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYCCKHI PSi/T HAIPSHKEHU I 1 https://m.edsoo.ru/Z7YRNPAEW
METaJIOB
OO6iiue crmocoOb! MOTyYEHHS METAILIOB.

45 CruiaBbl. BEIMHCICHHS 110 YpaBHCHHAM 1 https://m.eds00.ru/G54GDQI2D
XMMHYECKUX PEaKIUil, €CIIM OJUH U3
peareHTOB COAEPIKHUT IPUMECH

46 [ToHsiTHE 0 KOPPO3UH METAIIOB 1 https://m.edsoo.ru/4AFIGDOWOW

47 [ 1eno4yHbIe METAILIBI 1 https://m.edsoo.ru/X1B4BPUW?2

48 OKCHJIbI ¥ THIPOKCHJIBI HATPUS M KaJTUSI 1 https://m.edsoo.ru/Q4DX0G3U9

49 ILesotHosemeIMbHbIe METAILTB! — KaTbLHH H 1 https://m.eds00.ru/REOCDYOK6
Mariui

50 Baxxueiiime coe fTHHEHUS KaJIbIIHAS 1 https://m.edsoo0.ru/CJR96CMZA

51 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1 https://m.edsoo0.ru/O5PXGGI1BE
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52 JXKeEcTKoCTh BOABI M cIOCOOBI €€ YCTpaHEeHHUs 1 https://m.edsoo.ru/WEMBFTTTP
53 Ipaxmiieckas pabora Ne 6 no Teme . 1 https://m.eds00.ru/NF1IROKBS]
XCCTKOCTB BOJbI U MECTOABI €€ YCTpaHCHI/IH

54 AJIIOMUHUI 1 https://m.eds00.ru/9ZJ8RD1TV

55 Amoteprrie cBoficTBa OKcHa 1 1 https://m.eds00.ru/NI5KI10J5
THIPOKCHIA

56 Keneso 1 https://m.edso00.ru/F20NJR5SR

57 Oxcul, rapokcupt 1 comu xenesa (11) 1 https://m.eds00.ru/IRTUBLAMP
xenesa (111)

58 O0o001IEHNE U CUCTEMATH3ALAS 3HAHAMN 1 https://m.edsoo.ru/NAON6HGKZ
[IpakTnueckas pabota Ne 7. Pemenue

59 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeEME 1 https://m.edso0.ru/ZN7G0QSMX
«Baxuenime MeTaJUIEl U UX COCTUHEHUS
BbIumcieHus 1Mo ypaBHEHUSAM XUMHUYECKHX
peaKIuii, eClii OJUH U3 PEAreHTOB JaH B

60 M30BITKE WA COAEPIKUT MPUMECH. 1 https://m.edsoo.ru/AYD2HES1Y
Brruncnenns MaccoBoi 4O BEIXOZA
IPOJIYKTa PEAKIIUU

61 O0o00I1IEHNE U CUCTEMATU3ALAS 3HAHUAMN 1 https://m.edso0.ru/BSTOVTKOP

62 Konrpomsnas padora Ne4 no reme 1 https://m.eds00.ru/703C804GN
«BaxkHelmume MeTauIbl ¥ UX COSIUHEHUS»

63 Beruectsa u matepuaisl B MOBCCIHEBHOH 1 https://m.eds00.ru/OF132JMTO
YKU3HU YEJI0OBEKA

64 XHMHIECKOE 3arPASHEHHE OKPYKaioMCit 1 https://m.eds00.ru/9ANGYEYQI
cpeibl

65 PoJIb XUMHH B PEIICHUHN YKOJIOTHUECKUX 1 https://m.eds00.ru/180203Y 28
npobiem

66 Pesepuntit ypok. Odobmenme u 1 https://m.edso0.ru/DT1BAS5U4
cucTeMaTu3anus 3HaHUH

67 Pesepsrbiii ypox. Obobwmenne u 1 https://m.eds00.ru/P52TIZNXV

CHCTeMaTHu3allus 3HaHuI



https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
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PesepBHeiit ypok. O0o01IeHHe 1
CHUCTEeMaTU3allKs] 3HAHUIN

https://m.edsoo.ru/TMK36TJZG
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IPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOH

OBPA3OBATEJILHON ITIPOT'PAMMBI

8 KVIACC
Kon .
npoBep IIpoBepsiemble NpeMeTHbIe Pesy.IbTaThl 0CBOEHHs! OCHOBHOM
pesybraTa o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHu s
1 ITo teme: «IlepBOHaYaIbHBIE XUMHUYECKHAE MOHSATHUS»
PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MMOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKUM
9JIEMEHT, TMPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W
HEOJHOPOJIHASI), BAJIGHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJICKYJISIpHas Macca,
11 KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJs XUMHUYECKOTO
3JIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasl peakiys, KiiacCuPuKanus
peakluii: peakiuu COEAUMHEHUS, PEAKIUU Pa3I0KEHUs, PEaKIMU 3aMEeIICHUS,
peakiuu oOMeHa, SK30- U SHJIOTEPMHUUECKUE PEAKIINH, TETJIOBOM A (EKT peakiuu,
pacTBOp, MaccoBas JI0JIs BellecTBa (IIPOLIEHTHAsI KOHIICHTPAIIHsI) B paCTBOPE
19 WJUTIOCTPHPOBATE B3AUMOCBSA3b OCHOBHBIX XMHYECKHX MOHSATUN ¥ MPUMEHSTH 3TH
TIOHSTHUS TIPY OMMCAHUU BEIIECTB U UX MPEBpaNeHUN
13 HCIIONb30BATh XUMHYECKYIO CHMBOIMKY IS COCTABICHUS dbopmyn BemiecTB u
ypaBHEHUN XUMHUYECKUX PEAKITUN
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O YUY€HHUs, 3aKOHa ABOraapo
1.5 OTpeETsTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJIacCU(PUIIMPOBATh XUMHUYECKUE peakluu (M0 YKCIY U COCTaBy yYacTBYIOUIMX B
' peaKIK BEIIECTB, N0 TeTIOBOMY YD dexTy)
1.7 BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOI0 AJIeMEHTa 1o (hopmyrie coetnHeHus,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAyYHbIE METObl MO3HaHUS — HaONIO/IeHUE, U3MEpEHHE,
MOJICTTMPOBAHUE, SKCIIEPUMEHT (peasbHbI U MBICJICHHBIN)
2 [To Teme: «Baxueilne npecTaBUTEIM HEOPTaHUIECKUX BELIECTBY
21 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTUN: OKCHJ, KUCIIOTa, OCHOBAHHE,
COJIlb
29 OTIpeAENsATh MPUHAJICKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIaccy COeTUHEHU Mo
dhopmynam
2.3 KJIAaCCU(DUIIMPOBATh HEOPTAHUYECKHE BEIICCTBA
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA BEIIECTB Pa3IMYHBIX
24 KJIAaCCOB, TMOATBEP)KJas ONUCAHUE NPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHUI
COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIUM
o5 IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAICHUI B PA3JIMYHbBIX YCIOBUSIX
CleoBaTh TpaBUJIaM TOJb30BAHUS XMMHUYECKOM TMOCYIOM H 1abopaTopHBIM
o0opy/oBaHUEM, a TaKKe MpaBHiIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
26 WHCTPYKIHUSMH TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XHMHUYECKUX OMBITOB TIO
' MOJIYYCHUI0O M COOMpAaHHMIO Ta3000pa3HBIX BEHIECTB (BOIOpPOJAA U KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHOW MAacCOBOW JIOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M  MPOBOJAUTHh XMMHYECKHE SKCIIEPUMEHTHI IO




pacIo3HaBaHHUIO PACTBOPOB IENOYEH M KUCIOT C TIOMOIIBIO HHIMKATOPOB (JTaKMYC,
¢beHondranent, METUIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIIMU

IIo Tteme: «llepuonnueckuii 3axkoH u llepuoguueckas cucTteMa XHMHYECKHX
anementoB [JI. WM. MenneneeBa. CrpoeHue aromMoB. XUMHUYECKas CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIITI

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: S]IpO aToma, 3JIEKTPOHHBIN
CIIOM aToMa, aTOMHas OpOWTaNb, PAaANyC aTOMa, XUMHYECKasl CBs3b, MOJIIPHAS U
HENOJIsIpHasi KOBAJIEHTHAsI CBS3b, 3JIEKTPOOTPULIATENIbHOCTb, MOHHASI CBSI3b, WOH,
KaTUOH, aHUOH, CTENIEHb OKUCIICHMUSI

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTBI

3.3

ONMMCHIBaTh M XapakTepus3oBaTh TabnmuuHyro Qopmy Ilepuoanueckoil cuctemsl
XMMHUYECKHUX 3JIEMEHTOB: pa3nyaTh MOHATUS «TJlaBHas moArpymmna (Arpynmna)» u
«moboynas noarpynmna (brpynna)», «manbiey» U «00JIbLINEY NEPUOIbI

3.4

packpsiBaTh cMbica [lepronnueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh
MMOHUMAaHHE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT MX
nojoxeHus B [lepuoanyeckoi cucreme

3.5

COOTHOCHUTBH 0003HAYEHMS, KOTOphIe UMetoTcs B Tabmuie «[lepunonnueckas cucrema
xuMudeckux sneMeHToB [[.M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHsSI aTOMOB XMMHYECKUX DIJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHCIIO
AJIEKTPOHOB M PACIIPEACIICHNUE UX TI0 SJIEKTPOHHBIM CJIOSIM)

3.6

ONnpeaciATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHCHHUAX

3.7

OTNpeAeNATh BUJ XUMHUYECKOH CBs3U (KOBaJIEHTHAs W MOHHAs) B HEOPraHMYECKHUX
COETMHEHUSIX

9 KJIACC

Kox

npoBep
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1

Ilo Teme: «BemecTBo 1 XuMHYECKas pEaKknus»

1.1

pPaCKprIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TIOHSTHH: pPacTBOpP, JJIICKTPOJIUTEIL,
HCOJICKTPOJIUTDBI, JJICKTPOJIUTHUYCCKAA AHCCOLHMAlHA, PCAKIUKM HOHHOI'O 06M6Ha,
KaTajiu3aTtop, XUMHYCCKOC PAaBHOBCCHC, 06paTI/IMBIe nu H606paTI/IMBIe PCaKIuu,
OKHUCIIMTCIIbHOBOCCTAHOBUTCIIbHBIC  pCaKIUH, OKHCIUTCIIb, BOCCTAHOBUTCIIb,
OKHCJICHUC W BOCCTAHOBJICHHUC, aJIJIOTPOIIMA, an)OTepHOCTB, XHUMHNYCCKas1a CBA3b
(KOBaJ'IeHTHaSI, HOHHaAas, MCTaJ'IJ'II/I‘leCKaH), KpUCTAJTLNINYCCKas peméTKa, CIIJIaBBI,
CKOpPOCTb XUMHUYECKOU pCaKnuu

1.2

HWITIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATUN U IMPUMCHATD 3THU
IMMOHATHS ITPU OIMUCAHUU BCHICCTB U UX HpeBpaH.[eHHfI

1.3

COCTaBIIAITh YPaBHEHUS DJJIEKTPOIMTHUYECKOM OUCCOLMALMU KHUCIIOT, IIEJI0Yed U
coJIel, OJIHbIE U COKpAIlEHHbIE YPABHEHUS peakIMii HOHHOTro oOMeHa

1.4

PacCKpbIBATb CYIIHOCTH OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ oCcpeaACTBOM
COCTAaBJICHHS 3JICKTPOHHOT'O OaraHca 3TUX peaKuHﬁ

1.5

IIPpOBOANTD paC‘-IéTLI 110 YPaBHCHHUTIO XHMHUYECKOMH pCaKkuunmn

IIo Temam: «HemeTtamibsl ¥ MX COeIMHEHUS» U «MeTallIbl U UX COSIMHEHUSY




2.1

XapakTepu30BaTh (OMUCHIBATh) OOIIME M CeUU(UUECKUe XMMUYECKHE CBOMCTBA
MPOCTBIX M  CIOXKHBIX BEIIECTB, IMOATBEPXKAAas OMNMCAHUE IMPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLMX XUMHUYECKUX PEAKLIMM

2.2

COCTaBJIATH YpaBHCHHA peaKI_[I/Ifl, MMOATBCPKAAOIITUX CyHIeCTBOBAHUC
TCHETUYCCKOM CBS3U MCKAY BCIHICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCUICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BO3MOXHOCTH
IMPOTCKAaHUA XUMHWYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

24

ClleIoBaTh IpaBUJIaM I10JIb30BaHMUSI XMMHUYECKOW IOCYJOW U J1abopaTOpPHBIM
000py0BaHUEM, a TAKXKE MpaBUIaM OOpALCHUsS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU IO BBINOJIHEHHUIO JA0OPAaTOPHBIX XHUMMUYECKHX OIBITOB IIO
MOJIYYEHHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOro ra3a)

2.5

MIPOBOJUTH PEAKLUHH, IMOATBEPKIAIONINE KAa4eCTBEHHBIM COCTaB Pa3JIMYHBIX
BEILECTB: PAaclO3HaBaTh OINBITHBIM MyTEM XJIOpPHUIA-, OpomMuia, MOaUA, KapOoHarT,
¢dochar, cunukar, cynabhar, TUAPOKCUIANOHBI, KATUOHBl AMMOHHUS, HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX
BEILIECTB

[To Teme: «XUMHS U OKPYKAIOIIAS CPEAA»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMHuueckux noustuil: [1/IK BemecTsa; koppo3us
METAJJIOB

3.2

MPUMEHSATH OCHOBHBIE OTIEPAIIUN MBICIUTEIBLHOM NEATEIIbHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIEHHE, CHCTEMATH3AIUIO, BBISBIICHUE TTPUYMHHO-CIIECTBEHHBIX
CBSI3€M — JUISI M3Y4YEHHS CBOMCTB BEIIECTB W XMMHYECKUX PEaKIUi;
€CTECTBCHHOHAyYHBIC  METOJbI IO3HAaHWS — HAOIIOJEHWEe, HW3MEpPCHHE,
MOJICTTUPOBAHKE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIHN )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

11

[Ipenmer xumuu. Poiap XuMUM B )KU3HU YeI0BEKa. XMMHS B CUCTEME HayK. Tera v BelecTBna.
®dusnyecKre CBOMCTBA BEUIECTB. ATperaTHOE COCTOSTHUE BEIIECTB

1.2

[TonsTie o meTogax nmo3HaHus B XuMuu. Yuctele BeniecTBa U cMecu. CriocoObl pa3aenieHus
cMecel

1.3

ATOMBI M MOJIEKYJIBI. XUMHUYECKHUE 371€MEHThI. CUMBOJIbI XUMHUYECKUX AJ1eMeHTOB. [IpocThie
U CJIOJKHBIE BEILECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE

14

Xumunueckas popMyna. BaneHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BeniecTB. OTHOCUTENIbHAs aTOMHasi Macca. OTHOCUTENIbHASI MOJIEKYJISIPHAs. Macca.
MaccoBas 0J11 XMMHYECKOTO DJIEMEHTA B COEMHEHNN

1.5

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX €IMHUII BeecTBa. Pacuérel mo popmysiaMm XUMHUUYECKUX COSTMHEHHUI

1.6

@uU3NYeCKue M XUMHUYECKUE SIBICHHS. XHMHUYECKas peakius U €€ NpPU3HAKU. 3aKOH
COXPAaHEHHs MaccChl BellecTB. XHMMHUYecKue ypaBHeHUs. Kiaccuduxamuss XUMHUYECKUX
peaknuii (CoOeTuHEHUs, Pa3I0KEeHUsI, 3aMEIeHHUs, OOMeHa)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM MOCYJOH, C MpaBuiIaMu paboThl B
naboparopuu U npuéMamMu oOpalieHus ¢ J1abopaTOpHBIM O0OpYAOBaHUEM, H3yu€HHE U
omucaHue (PU3NYECKUX CBOMCTB O0Opa3IOB HEOPraHWYECKHUX BEIIECTB, HaOI0/IEHNE
¢usnueckux (IJIaBI€HUE BOCKA, TasHUE JIbJla, paCTUpAaHUE caxapa B CTYIKe, KUIEHHUE U
KOHJICHCAllMs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHHE MEIHOMN MPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHCJIOTOH) SIBJICHHWH, HAONIOACHHE M OINUCAaHWE IPU3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKIui (pa3ioKeHue caxapa, B3aUMOJICHCTBUE CEPHON KUCITIOTHI
¢ XJopuioM Oapusi, paznoxkenue runpokcuaa meau(ll) mpu HarpeBanum, B3auMoACHCTBHE
xkene3a ¢ pactBopoM coiu Menu(ll), n3ydenne cnocoOoB paszeneHus: cMecei (C IMoMOIIbIo
MarHuTa, (QWIbTPOBAHME, BbIIAPUBAHHE, AUCTWILISALUSA, XpoMmaTorpadus), MNpoBeneHUE
OUYHCTKU TMOBAapEHHOH COJM, HAOJIOEHHWE W ONMHCAHHUE PE3YJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOUIETO  3aKOH  COXpPAaHEHUS  MacChl, CO3[JaHHEe MOJENed  MOJIEeKYJ
(1rapocTeP>KHEBBIX )

Baxwueitmme MMpEACTAaBUTCIIN HCOPraHNMYCCKNX BEIICCTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopong — 37eMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoga B mpupojae, (GU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenme kucnopona. CrocoObl MOMy4deHHs] KHCIOpOAa B
naboparopun W TnpomblnieHHOCTH. KpyroBopor kucimopona B mpupoae. O30 —
QIIIOTPOIHAS. MOAU(HUKAIUS KUCIOPOIa

2.2

TeroBoli >ddexT XuMHUECKOH peakuuu, TEePMOXMMUYECKUE YpaBHEHHUS, 5K30- H
SHJIOTEPMHUUYECKHE peakluuu. TOMIMBO: yrojib M METaH. 3arpsi3HeHHE BO3/1yXa, YCHIICHHUE
MApPHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOT'O CI0s

2.3

Bonopon — anemeHT 1 npoctoe BeriecTBo. HaxoxkieHne Bogopoa B Mpupoe, pu3ndeckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHUE, CrIoco0bl noaydeHus. Kucnotsl u comu

24

MossipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YPABHEHUSIM

2.5

®dusnyeckue cBolicTBa BoAbl. Boma kak pactBopurenb. PactBopbel. HacellieHHbIE U
HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOpUMOCTE BemiecTB B BoAE. MaccoBasi 10Jisl BEIIECTBA B
pactBope. XuMHueckue cBoiicTBa Bojibl. OcHoBaHMs. PoJib pacTBOPOB B IPUPOJIE U B JKU3HU




yenoBeka. KpyroBopoT BoJibl B mipupo/ie. 3arpsi3sHeHre TpUPOAHBIX BoJ. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJI

2.6

Knaccudukanuss Heopranwmdeckux coemuHeHuil. Oxcuabl. Knaccudukamws OKCHIIOB:
coneoOpazywomue (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHbIE) ©  HecoJeoOpasyrolue.
Homenkmarypa okcumoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHue
OKCHJIOB

2.7

OcnoBanms. Knaccudukamusi ocHOBaHHMA: WIENOYM M HEPACTBOPHMBIE OCHOBAHHUSL.
Howmenkinarypa ocHoBaHuil. du3nueckne 1 XUMUYECKHUE CBOMCTBA OCHOBaHUU. [lomyuenue
OCHOBaHUH

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucinor. Ouszndeckne M XUMHUYECKHE
cBoiicTBa KucaoT. Pan aktuBHoctn metauioB H.H. bekerosa. [Tonydenne kuciaoT

2.9

Comu. Homenkmarypa coseir. dusndeckne u XUMHYECKUE CBoMcTBa cosei. [lomyuenue
coJier

2.10

I'enermueckas CBI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH OSKCIEPUMEHT: KadeCTBEHHOE OIpeeNICHHe COJCpKaHUs KHCIOpOoAa B
BO3/yXe, IMOJydeHHe, COOMpaHWe, paclio3HaBaHWE W W3yYeHHE CBOWCTB KHCIOPO[a,
HaOJIO/IeHUEe B3aMMOCHCTBUSI BEIIECTB C KHCIOPOJOM U YCIIOBHS BO3HWKHOBEHHUS H
MpeKpaIieHus TopeHus (mokapa), 03HAKOMJIEHHE C oOpa3llaMH OKCHJIOB U OMHUCAHUE UX
CBOMCTB, TIOJy4eHHE, cCOOUpaHne, paclio3HaBaHUE U U3yYEeHHUE CBOMCTB BOIOpO/a (TopeHue),
B3auMoieiicTBue Boaopoma ¢ okcuaom  wmeau(ll)  (Bo3MOXXKHO — MCIOJIB30BaHUWE
BHJIEOMATEpPHAIOB), HabM0IeHEe 00pa3L0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEZIOBAHNE
0COOEHHOCTEH pAacTBOPEHMS BEIIECTB C PAa3IMYHONW PACTBOPUMOCTHIO, MPHUTOTOBJICHHUE
pacTBOPOB C ONMPEACIEHHON MAaCCOBOM J0JIE pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE
BOJIbI C METAJIaMU (HaTpUEM U KaJbliueM) (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB),
ofpeziefieHue PacTBOPOB KHUCIOT M IIENOYEH C MOMOUIbI0 MHIUKATOPOB, HCCIIEJIOBaHUE
00pa310B HEOPraHMUECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUS OKPACKH
HHIMKATOPOB B PacTBOpaxX KHUCJIOT M IIeI0Yei, n3ydeHue B3aumoaencTeus okcuaa meau(1l)
C PacTBOPOM CEPHOM KHUCIIOThI, KUCJIOT C METaJUIaMH, PEAaKIUi HEUTpaIM3aliK, OJTyYEHHUE
HEPAacTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO MeTajia APYrUM U3 pacTBOpa COJIH,
pelleHre SKCIepUMEHTANBHBIX 3a/Ja4y Mo Teme «BakHelue Kiacchl HEOPraHUYEeCKHX
COCTMHEHUI

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XumMudeckux sneMmeHTon .M.
MenneneeBa. CTpoeHre aTOMOB. XUMH4YECKas CBsA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKIuu

3.1

[lepBBie MOMBITKN KIACCH(PUKAIUU XUMHYECKUX dJIeMeHTOB. [loHsTHE O rpynmax cXOIHBIX
AJIEMEHTOB (ILEIOYHbIE M IIEI0YHO3EMENbHbIE METAJIbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCUIbI

3.2

Ilepuonuuecknit  3akoH. Ilepuoamueckas cucremMa XuUMHYECKUX 3ieMmeHToB /JI.H.
MenneneeBa. Koporkonepruoanas u jyimHHONIepUoaHas GopMbl Tleproandeckoit cuctemsl
xumuueckux sneMmeHToB .M. Menneneesa. Ilepuoasl u rpynmsl. DU3nyUecKuid CMBICHT
MOPSIKOBOTO HOMEpa, HOMEPOB IEPHOJIa U TPYIIIBLI DJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHUE ANEKTPOHHBIX
obomouek aTomoB mepBbIX 20 xumudeckux aneMeHToB llepuoanueckoit cucremsr 1.1
MenpneneeBa. XapakTEpUCTUKAa XHUMHYECKOIO JJIEMEHTA IO €ro IOJIOKEHHUI B
[Tepuoanueckoii cucreme .M. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCa aTOMOB XUMHWYCCKUX IJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TpynmnaM v rnnepuoaam. 3HadecHUE HepI/IO,Z[I/ILICCKOFO 3aKOHa "




Ilepnonnueckol CUCTEMBI XUMUYECKUX JIEMEHTOB JUIsl Pa3BUTHUS HayKH U npakTtuku. J[.1.
MeneneeB — y4€HBIN U IpakIaHUH

3.5

Xumuyeckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX JIeMeHTOB. oHHAas CBS3b

3.6

Crenenb oxkuciacHus. OKUCINTSILHOBOCCTAHOBHUTCIILHEIC peaKkuu. Hpoueccm OKHCJICHUA U
BoccTaHoBJIeHU. OKHCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN DSKCIIEPUMEHT: H3yuyeHUEe OOpa3loB BELIECTB METAUIOB U HEMETAJUIOB,
B3aUMOJICHICTBUE TUAPOKCUAA LMHKA C pacTBOpaMH KHUCJIOT M ILEJIO0Yell, MpoBereHue
OMBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUit
(ropeHue, peakuy pa3inokKeHUs, COEAMHEHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUsA

1

BeniectBo n xummnyeckas peakuus. [loBropenue

11

[Iepmonnueckuit 3akoH. llepuoguyeckas cucrema XMMHYECKHX 3ieMeHTOB JI.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIUSI, KaJbIUI U UX COEAMHEHUN B COOTBETCTBUH
C TIOJIOKEHUEM AIEMEHTOB B lleproandeckoil CUCTEME U CTPOEHUEM X aTOMOB

1.2

Crpoenue BemecTBa: BUABI XUMHUYECKOM CBSI3H. THIBI KPUCTALIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEHIECTBA OT THUINA KPUCTAIMYECKOM pEmETKH W BUIA
XUMHYecKOM cBs3u. Kilaccudukanus M HOMEHKJIATypa HEOPraHWYECKHUX BEIECTB
(MexayHapoJHas ¥ TpUBHAJIbHAs1). XUMHUYECKHE CBOIMCTBA BELIECTB, OTHOCALIMXCS K
pa3sIMYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUHM, TEHETHYecKas  CBA3b
HEOPraHMYECKUX BEILECTB

1.3

Knaccudukanus XuMU4ecKUX peakiui o pa3inyHbIM MpU3HaKaM (110 YUCITY U COCTaBy
Y4YacTBYIOIINX B PEAKIUU BEIIECTB, IO TEIUIOBOMY P EKTY, 10 U3MEHEHUIO CTENeHeH
OKHCJICHUS XUMHYECKHUX AJIEMEHTOB, MO OOpaTHMMOCTH, MO yYacTHIO KaTalau3aTopa).
DK30- M JHJOTEPMHUYECKHE pEaKLUUU, TEepMOXHUMHUYEecKue ypaBHeHusa. [loHstHe o
CKOPOCTH XUMUYECKON peaKuu

1.4

[lonsiTue 00 o0OpaTUMBIX M HEOOPATHMBIX XUMHUYECKHX peakuusx. llonarue o
TOMOTEHHBIX U TEeTepOTeHHBIX peakuusx. [loHsATHE O XMUMHYECKOM pPaBHOBECHH.
@DakTOpHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKkIM U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, 3J'ICKTpOHHBII71 0ajJaHC OKHCIUTENILHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTaAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ C UCIIOJIb30BAHUEM MCTO/Id QJICKTPOHHOI'O banaHca

1.6

Teopusi DJIEKTPOJUTUYECKOM AUCCONMUALMHU. OJEKTPOJUTHI U HEDJIEKTPOJIUTHI.
Katuonbl, anuoHsl. MexaHHU3M AMCCOIMALIMM BEIIECTB C PAa3IMYHBIMU BHUJIAMU
xumudeckor cBsizu. CreneHb auccounanuu. CunbHbIE W claaOble 3JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y cnoBus MPOTEKaHUS PeaKlnii HOHHOTO OOMeHa, TIOJTHbIC U
COKpallléHHbIE MOHHbIE YpaBHEHMs peakunil. CBOMCTBA KUCIOT, OCHOBAHUI U COJIEH B
CBETE MPEJICTaBICHUI 00 AIEKTPOIUTHYECKON aucconuanuy. KauecTBeHHbIE peakiuu
Ha HoHBL [IoHsATHE O rUIpOIM3E CONEr

1.7

XHUMHAYECKUMN SKCIICPUMCHT: O3HAKOMIICHHE C MOACIISIMU KPHUCTATIMYCCKUX peI_HéTOK
HCOPraHNMYCCKUX BCHICCTB — MCTAJIJIOB U HCMCTAJUIOB (Fpa(pI/ITa n aJ'IMaBa), CJIOKHBIX
BCIICCTB (XJ'IOpI/II[a HanI/I}I); HCCJIICAOBAHUC 3aBUCUMOCTHU CKOPOCTHU XUMHYECKOU
pCaknuuu OT BO3ACHUCTBUSI Pa3JINYHBIX (I)aKTOpOB; HCCICAOBAHUC SJICKTPOIIPOBOJHOCTHU




PacTBOpPOB BELIECTB, IIPOLECCa JUCCOLUALMN KHUCIOT, LIEI04Yed U coiell (BO3MOXKHO
HCIIOJIb30BAHNE  BUIEOMATEPUATIOB); IPOBEJIEHUE  OIBITOB, WUIOCTPUPYIOIINX
MPU3HAKH MPOTEKAaHUS peakuuidi MOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJACICHHE
rasa, oOpa3oBaHHE BOJbl); OMBITOB, WIIIOCTPUPYIOIIUX TNPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKkUUid (TOpeHue, peakuuu pas3JIoKEHUs, COEIUHEHMS);
pacrno3HaBaHUE HEOPraHMYECKUX BEUIECTB C IOMOIIBI0O KaYECTBEHHbBIX PEAKIMHA Ha
HOHBI; PEllIEHUE IKCIIEPUMEHTAJIbHBIX 33]1a4

Hemeranns u nx COCAMHCHUA

2.1

OO0mas XxapakTepucTHKa rajsoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHn okucieHuss. CTpoeHne U (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XMMHUYECKHE CBOICTBAa Ha MpUMepe XJIopa (B3aUMOJEHCTBHIE ¢ MeTaJlJIaMH,
HeMeTallJIaMH, 1enodamu). XsopoBoaopo. CossiHas KUCI0Ta, XMMUYECKHE CBOMCTBA,
MoJIy4eHue, npuMeHenue. [{eficTBue xjiopa U XJI0poBOJOPOJIa Ha OPraHU3M YEJIOBEKa.
Baxuenmune XJIOpUAbl U KX HAXO0KJIECHUE B TPUPOIE

2.2

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHwe W (U3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJa W CEePhl. AJUIOTPOIHBIE MOIU(DHKAIIMKA KHCIOPOJa U CEPBHI.
Xumudeckue cBoircTBa cepbl. CepoBOIOPOMA, CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa. OKCHIIBI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIIOB. CepHasi KUCIOTa,
¢u3nueckue U XMMUYECKHe CBOIcTBa (0OIIMe KaK MpeICTaBUTENs Kjlacca KUCIOT U
cnenuduueckne). XUMHUECKHE pEaKIHMH, JeKalie B OCHOBE IPOMBIIIUICHHOTO
croco0a TmonydeHuss cepHod KucioThl. I[lpumenenune. Conu CEpHOW KHCIIOTHI,
KauyecTBeHHasi peaknus Ha cyiabdar-uoH. HaxoxmeHue cepbl U €€ COCIUHECHHHA B
npupoge. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeabl COCAMHEHUSIMU CEPBI
(KUCTIOTHBIE ~ JIOKIM, 3arps3HEeHHe BO3IyXa W BOJOEMOB), CIOCOOBI  €ro
MpETOTBPAILLICHUS

2.3

OO6mras xapaktepuctuka 37aeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS. A30T, paCIipOCTPAHEHHUE B TIPHPOJIE, PU3HUECKUE H
XHUMHYECKHe CBoWcTBa. KpyroBopor a3ora B mpupojae. AMMHUAK, ero (GU3NYEeCKUe M
XMMHYECKHE CBOMCTBA, MMOJIyueHHe U mpuMeHeHne. Colu aMMOHUS, X (pu3HyecKre u
XMMHYECKHE CBOWCTBA, NMpUMEHeHWe. KauecTBeHHash peakius Ha HOHBI aMMOHHUSL.
A3oTHas KucoTa, e€ mosyueHue, GU3nIeckue U XMMHUYECKHEe CBOICTBa (00IIue Kak
MPEJCTaBUTEIS KJIacca KHCIIOT | crienuduueckue). Vicnonp30BaHue HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHUHEPAIBHBIX ynoOpeHWil. XHMHUYeCKOoe 3arps3HEHUE
OKpY’KaloIIel Cpe/ibl COSAMHEHUSIMH a30Ta (KUCIOTHBIC TOXKIH, 3arPs3HEHUE BO3/IyXa,
TIOYBBI U BOJIOEMOB)

2.4

®dochop, amrorpornHble Moaubukanuu Gocdopa, QGUNUECKHUE U XUMHUYECKHE
cBoiictBa. Oxcua dochopa(V) u dochopnas kucinora, puznyecKue U XUMHYECKUE
CBOlCTBa, mody4yeHue. lMcnosnp3oBanue ¢GocdhaTtoB B KauecTBe MHHEPAIbHBIX
ynoopeHuit

2.5

Obmas xapaktepuctuka 3meMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble CTENEHH OKHCIEHUS. YTIEepoA, auIOTpONHble MOAU(UKAIINH,
pacmpocTpaHeHue B Mpupoe, (PU3MYecKre M XUMHUYECKHE CBOWCTBA. AcopOuus.
KpyroBopot yraepoaa B npupoae. OKcuasl yriepoaa, ux (pusndeckue 1 XuMHIEeCKHe
CBOICTBa, IEHCTBUE HA KUBBIE OPraHU3MBI, TIOJTYUYEHHE U IPUMEHEHNE. DKOIOrHuecKre
mpo0OyieMsbl, CBsi3aHHBIE ¢ okcuaoM yriuepona(lV); runoresa rinodaabHOTO MOTEICHHS
KIIUMaTa; MapHUKOBBIN 3¢ (dekT. YronbHas Kuciota U e€ coiu, ux (uznueckue u
XMMHUYECKHE CBOWCTBA, MOJNy4YeHHE H mnpuMeHeHHe. KadecTBeHHas peakuus Ha




KapOoHaT-uoHbI. Vcronp3oBaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIICHHOCTH U
CEJILCKOM XO03IHUCTBE

2.6

[TepBoHaUaNBbHBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHECHUSX YTIIepoaa
(MeTaH, 3TaH, ATWIEH, alleTUICH, 3TAHOJ, TJIMLEPUH, YKCyCcHas KucioTa). Ux coctaB u
XuMuueckoe crpoeHue. [lousaTre o OMOIOrnYecKr BaXKHBIX BEIIECTBAX: KHUpax, OenKax,
YTJIEBOJIaX — M X POJIM B JKM3HU YeJIOBEKa. MaTepHallbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOWCTBA, IOJYYEHHE U INPUMEHEHHE.
Coenunenust kpeMHus B npupoze. O0mmue npencrasinenust 00 okcuae kpeMuus(1V) u
KpeMHueBoil kucinore. CHUIUKATB, HUX MHCIOJIb30BAaHME B OBITY, MEIULUHE,
IIPOMBIIJIEHHOCTH. BakHEeHIMe CTpOUTENbHBIE MaTepuaibl: KEpPaMHKa, CTEKIIO,
LIEMEHT, OETOH, kene300eToH. [IpobreMbl 6€3011acHOTO UCTIOIb30BaHUs CTPOUTEIBHBIX
MaTepHUajIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: M3y4YeHHE 00pa30B HEOPTaHWMYECKHX BEIIECTB, CBOWCTB
COJSTHOM KHCJIOTBI, TPOBEIEHHE KAa4eCTBEHHBIX pEaKIWHd Ha XJIOPHI-HOHBI |
HaOJIO/IeHUEe TPU3HAKOB WX TPOTEKAHUS; OMBITHI, OTpaXaromue (U3NIECKUe H
XMMHYECKHE CBOMCTBAa TaJlOTEHOB M WX COEAWHEHHH (BO3MOXHO HCIIOJNB30BaHHUE
BHUJIEOMATEPHAJIOB); O3HAKOMJIEHME C o0pasllaMH XJIOPUJIOB  (TaJIOr€HH]IOB);
O3HAaKOMJICHHE C oOpas3lamu cepbl u e€ COeAWHEHHSMH (BO3MOXXHO HCITOJIb30BaHHE
BHJICOMAaTEpHAIOB); HAOIOJIEHHE Tporecca OOYyTJIMBaHUS caxapa IOJA JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHCIIOThI; U3yUYEeHNE XUMHUUECKHX CBOMCTB pa30aBieHHON
CepHOM KUCIIOTHI, TPOBEICHUE KAYeCTBEHHOW PEaKINK Ha CyJIb(aT-HOH 1 HAOIIOICHHE
MpU3HaKa e€ MPOTEKaHUs; 03HAKOMJICHHE ¢ (PM3UIECKIUMU CBOMCTBaMHU a30Ta, Gocdopa
1 UX COCTMHEHHH (BO3MOYKHO HCITOIh30BaHUE BUICOMATEPHUAIIOB), 00pa3IiaMu a30THBIX
u ¢ocopHBIX yIOOpEeHUH; TOJydYeHHE, COOMpaHHE, PACIO3HABAHHWE WM HW3YUYCHHE
CBOICTB aMMHaKa; MPOBEACHUE KaUyeCTBEHHBIX peakuil Ha MOH aMMOHUA U ¢ocdart-
WOH U W3Yy4YeHHE MPHU3HAKOB MX MPOTEKaHUs, B3aUMOJEHCTBHE KOHIIEHTPUPOBAHHOM
A30THOM KHUCIIOTHI C MEJIbI0 (BOBMOKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB); U3yUCHHE
MoJIeTiell KpUCTaJUIMYECKUX pemI€ToK aiamasa, rpaduta, QysuiepeHa; 03HAKOMIIEHUE C
MpoLeccoM  aAcopOLuu  pacTBOPEHHBIX BELIECTB AKTHUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOras3a; IOJIy4YeHHE, cOOMpaHHe, pacllO3HABAaHUE U M3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEJICHHE KAaYeCTBEHHBIX peakiuui Ha KapOoHAT- U
CHJIMKAT-UOHBI M U3yYEHHUE NMPU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHHUE C MPOAYKIIHEH
CHWJIMKAaTHOM TMPOMBILIUICEHHOCTH; pELICHUE SKCIEePUMEHTaJIbHBIX 3a/Jad [0 TeMe
«Baxneliue HeMeTaJUIbl U UX COSAUHEHUS»

MeTtanibsl 1 UX COSTUHEHUS

3.1

OO0mrasi xapakTepucTHKa XMMHYECKHUX DJIEMEHTOB — METa/UIOB HAa OCHOBAaHWU HX
noJioxkeHus B [lepuoanyeckoit cuctemMe xumudeckux snemeHToB .M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHE MeTauioB. MeTtamMyeckasi CBSI3b U MeETallJIMyecKas
KpHUCTAJUIMYECKas peIIETKa. DIEKTPOXUMUUYECKUIN Pl HANIPSHKCHUH METAJLIIOB

3.2

dusnueckue M XUMHUYECKHE CBOHCTBa MeTauioB. OOmue crocoObl MOJy4YeHUS
MeTayuioB. [loHATHE O KOPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3allUTHl UX OT
koppo3uu. CriaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B ObITY
Y IPOMBIIIJIEHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOKCHUEC B HepHOHquCKOﬁ CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHUC HUX AaTOMOB; HAXOXACHHUC B IIPUPOIC. dusznueckue U
XHUMHYECKHUE CBOMCTBA (Ha MMpUMCpEe HATpUA U KaJ'II/ISI). OKCI/I,Z[LI U TUAPOKCHUBI HATPUS
M KaJius. HpI/IMeHeHI/Ie IIEJI0YHBIX METAIUIOB M UX COeAUHEHUN




3.4

[IlenoyHO3EeMENbHBIE METAUIBl MAarHMil M KaJbLMi: nojoxeHue B I[lepmoanueckoin
cucremMe xumuuyeckux dsmemeHToB J[.M. MeHnneneeBa; CTpOoeHHME HMX AaTOMOB;
Haxo)JeHHue B npupoje. Ou3nueckrue U XUMUYECKUE CBOMCTBA MAarHUs M KajbLus.
Baxkneiimue coenuHeHUs Kanblus (OKCUZ, TMIpoKcun, cosn). JKECTKOCTh BOIBI U
COco0bI €€ yCTpaHEeHHUs

3.5

Amomunmii: nonokenue B Ileproguueckoil cucteMe XMMHUYECKUX 3iieMeHToB JI.M.
MenneneeBa; CTpOEHHE aTOMa; HAaxOXAeHUE B npupoae. Pu3nyeckue U XUMHUYECKHE
CBOICTBa AIFOMUHUS. AM(OTEPHBIE CBOICTBA OKCHA M TUAPOKCH/IA ATFOMUHHUS

3.6

Kenezo: mnonoxenue B Ilepuoanueckon cucreme XuMUYecKuX 3yemMeHToB [[.U.
MenzeneeBa; CTpOeHHE aToMa; HaXxoXkJAeHuEe B mpupoje. Ousnueckrue U XuMHUYECKHE
cBoiicTBa xene3za. Okcuapl, ruapokcuas! u conu xeneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIyYEHUE

3.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMHd METAJUIOB M CIUIaBOB, UX
(u3NYeCKUMHU CBOICTBaMM; U3yYEHHUE PE3yJIbTaTOB KOPPO3HH METAJIOB (BO3MOXKHO
HCIIOJIb30BAHNE BUJEOMATEPHAIIOB), 0COOCHHOCTEN B3aUMOJIEHCTBUS OKCHIA KaIbIUs
U HaTpus C BOJOM (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEpPUANIOB); HCCIIEOBAHUE
CBOMCTB IKECTKOM BOJBI; MpOIlECcCa TOPEHHs XKeje3a B KUCIopoae (BO3MOXKHO
WCIIOJIb30BAHNE BHIEOMATEPUANIOB); NMPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX pPeakIuil
Ha WOHBI (MarHus, Kajblus, alOMHUHUS, 1MHKA, sxene3a(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEeHNE U ONTUCaHKE MPOLIECCOB OKpAIINBaHMA IJITAaMEHU NOHAMH HaTPUsL, KaJus U
KaJplus (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEOBAHNE aM(POTEPHBIX
CBOMCTB r'HJIpOKCHIA AIFOMUHUS ¥ TUAPOKCUAA IIMHKA; PELIEHUE IKCIIEPUMEHTAIbHbIX
3aja4 1o TeMe «BakHellne MeTaJlIbl M UX COETUHEHUS

XUMUS U OKpY’Karolas cpena

4.1

HoBrie Matepuanbl U TexHOIOrHM. BemiecTBa u MaTepuanbl B TOBCETHEBHON JKU3HU
YyeoBeKa. XUMUSL U 3I0pOBhe. be3onmacHoe MCroiib30BaHUE BEIMIECTB U XMMHYECKUX
peakiuii B ObITy. [lepBasi mOMOIIb TPU XUMHYECKHX 0KOTaX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKpYKarolleu
cpenbl TIJIK. Ponp xumMum B pemieHuW 3Kojornueckux mpoosem. IlpupogHbie
WCTOYHUKU YIJIEBOJAOPOJAOB (yrojlb, MNPUPOAHBIN Ta3, He(dTh), NPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MIPOMBIILIEHHOCTH

4.3

XUMUYECKUN DKCIEPUMEHT: H3yueHHEe o00paslioB MaTepHalioB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUA

Kon
nposep
Tped-us

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TII03HABAaEMOCTH SIBJICHUH MNPUPOJbI, MOHUMAHUE OOBEKTUBHOW 3HAYMMOCTHU
OCHOB XUMHUYECKOW HAyKH Kak O0OJacTM COBPEMEHHOI0 €CTECTBO3HaHUS,
KOMITIOHEHTa OOIIell KyJIbTyphl M TNPAKTUYECKOW JESITENbHOCTH 4YeJIOBEKa B
YCIIOBUSAX COBPEMEHHOr0 OOIECTBA; NMOHMMAaHHWE MECTa XUMHUHU CpeAH JIPYrux
€CTECTBEHHBIX HaYK

1.2

O HAay4yHBIX MeETOJaxX T[IO3HAHMUS, B TOM YHCJIE€ OKCIEPUMEHTAIBHBIX U
TEOPETUUECKHX METOJaX WCCIEIOBAHUS BEIIECTB W M3YYCHHUS XHUMHUUYECKHUX
peakiuii; yMeHHEe HCIIONIb30BaTh MOJEIH i OOBSICHEHUS CTPOEHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mnpodeccMOHATBEHON EATETBPHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHU Ha JOCTUKCHUAX XUMHUYECKOUN
HayKH, YTO TMO3BOJIAT OOYYalONMMCS pacCMaTpUBaTh XUMHUIO Kak cdepy cBoei
Oynymei mpopecCHOHAIBHOW JEATENHPHOCTH W CHIeNaTh OCO3HAHHBIA BBIOOP
XHUMHUH KaK IpoQHIBHOTO MPeIMeTa IMPHU MEePexo/ie Ha YPOBEHBb CPEIHETO OOIIETro
oOpa3oBaHms

Bnanenne cucremMoill XMMHUYECKMX 3HAaHMM M YMEHHE MPUMEHATh CHUCTEMY
XMMHUYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET:

2.1

BOKHEHUIIINE XWUMHYECKUE TOHSTHUSA: XHUMHYECKUWA ODIIEMEHT, aToOM, MOJIEeKya,
BEIIIECTBO, MPOCTOEC U CJOXKHOE BEIIECTBO, OJHOPOIHAs W HEOAHOPOIHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHas M MOJICKYJISIpHAs MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIA 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSIs),
XUMHUYECKasl PEeakivs, PEaKIUh COCTUHEHHS, PEAKIUH Ppa3I0KEHHUs, pPeaKiuu
3aMeIeHUs, peakud oOMeHa, TeIuIoBOM J(¢eKT peakiuu, OSK30- H
SHJOTEPMHYECKHE PEaKIMH, PACTBOpP, MAaccoBasl JOJS XHMHUYECKOT'O JJIEMEHTa B
COCIMHEHUH, MacCOBasi J0JIs M MPOIICHTHAs KOHIIEHTPAIMs BEIIECTBa B pacTBOPE,
SIIPO aTOMa, OJJIEKTPOHHBIM CJIOM aToMa, aroMHas OpOWTalb, PaaUyC aTroma,
BAJICHTHOCTb, CTEIICHb OKHCIICHHUS, XUMUYECKasl CBS3b, JIECKTPOOTPHUIIATEIIBHOCTD,
TOJISIpHAsT ¥ HETIOJISIpHAsl KOBAJICHTHAS CBS3b, MOHHAS CBS3b, METAIMYECKAsl CBS3b,
KpUCTaJUIM4YecKasi peléTka (aToMHas, MOHHAs, METaJUIMYecKas, MOJEKYJspHas),
WOH, KaTHOH, AaHWOH, OJJIGKTPOJUT U  HEDJIEKTPOJIUT, OSJICKTPOIUTHYSCKAS
JTUCCOLIMAIINSA, PEAaKIIMM HWOHHOrO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu, OKHCIUTEIb W BOCCTAHOBUTEIb, OKHCIIEHHE M BOCCTaHOBIICHHE,
ANEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIE peakiuH,
CKOpPOCTh XUMHUYECKOH peakimu, katanuzatop, [1JIK, koppo3usi MeTanios, crijiaBbl

2.2

OCHOBOIIOJIAaTratOIIU e 3aKOHbBI XUMHU: 3aKOH COXPAHCHUA MACCHI, HepI/IOI[I/I‘-ICCKI/Iﬁ
3aKOH Z[I/I MeH;[eJIeeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUU XHUMHUH: ATOMHO-MOJICKYJISIpHAd TCEOpHUA, TCOpUA SHGKTpOHHTHqCCKOﬁ
JUCCOIMaII1

Brnanenne ocHoBaMH XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIICH




YMEHHE IPABWIBHO HUCIOJIb30BaTh M3YUYEHHBIE BELIECTBA U MaTepHaibl (B TOM
qrciae MHHEpaJbHbIE YJOOpEHMs, METAJIbl U CIUIAaBbl, MPOAYKTHI MepepaboTKu
MPUPOJHBIX UICTOYHUKOB YTIEBOAOPOAOB (YIJIsl, IPUPOJHOTO Ta3a, He(TH) B OBITY,

3.1 CEJIbCKOM XO3SICTBE, Ha MPOU3BOJICTBE M MOHUMAHKE 3HAYCHUS KUPOB, OCIKOB,
YTIIEBOJIOB JUIsl OpraHU3Ma YeJIOBEKa; YMEHHE TPOrHO3UPOBATH BIIMSIHHC BEIICCTB
Y XUMHUYECKHX IPOIIECCOB HA OPraHW3M YEJIOBEKA U OKPYKAIOIIYIO MPHPOIHYIO
cpeny
39 YMEHHE WHTETPUPOBATH XUMUYCCKUE 3HAHWS CO 3HAHWSIMH JPYTHX YYeOHBIX
MIPEIMETOB
HaJIM4YUe OIbBITa PabOThI C PA3IMYHBIMA UCTOYHHKAMU WH(POPMAIUH 110 XUMHUU
3.3 (Hay4YHasl ¥ HAYYHO-TIOIYJISIpHAS JINTEPaTypa, CIOBApH, CIIPABOYHUKH, HHTCPHET-
pecypcehl)
yMeHUEe 00BEKTUBHO OIEHUBATH WH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX H
3.4 MPAKTUYECKOM TIPUMEHEHUU W YMEHHUE HCIIOJIB30BaTh €€ I pelieHus y4eOHO-
MMO3HABATENbHBIX 3374
Brnagenne ocHOBaMU OHSITUHOTO anapaTa i CAMBOJIMYECKOTO S3bIKa XUMUH JIJTST
4 cocTaBlieHUS (OPMYJ HEOPTaHWMYECKUX BEIIECTB, YPaBHEHUH XUMHUYECCKHX
peakiuii; ocHoBaMu xuMudecko HomeHKIaTypbl (IUPAC u TpuBHaibHON)
YMeHne oOBSCHATH CBSI3b IMOJOXKEHHUS 3JieMeHTa B I[lepmoanueckoil cucteme ¢
5 YHUCIIOBBIMH  XapPaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMHYECKHX 3JICMCHTOB
(coctaB u 3apsj sapa, o0IIee YUCIO MIEKTPOHOB), PACTIPEICTICHUEM DIICKTPOHOB
10 SHEPTeTUICCKUM YPOBHSIM aTOMOB ITEPBBIX TPEX MEPUOJIOB, KATUS U KATBIIHS
[IpencraBnenue o NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
6 (pamuyc aToma, 3JEKTPOOTPHUIIATEIBLHOCTH), MPOCTHIX M CIOKHBIX BEIIECTB OT
TTOJIOXKEHHUS 3JIEMEHTOB B [leproudeckoil cucteMe (B MaJIbIX MEpUOaxX U ITaBHBIX
MOATPYTINaX) U ANEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHne KnaccupuImpoBaTh:
7.1 XAMUYECKHE DIIEMEHTEI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpeaensrTh:
8.1 BAJICHTHOCTB U CTENIEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB, 3apsJl HOHA
8.2 BHJI XUMHUYECKOM CBSI3U M THI KPUCTALINYECKON CTPYKTYPBI B COSTUHEHHUSX
8.3 XapaKTeP Cpeibl B BOJHBIX paCTBOPAX BEIIECTB (KMCIOT, OCHOBAHH)
8.4 OKHCJIUTEND U BOCCTAHOBUTEID
9 YMeHHe XapakTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, rpaduT, aamas, KpeMHHUH, a3oT,
dhocdop, cepa, XJI0p, HATPUH, KA, MArHUN, KaJIbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJI€ HX BOJHBIX pPAcTBOPOB (BOJAa, aMMHAK,
XJIOPOBOJOPO, CEPOBOAOPOJ, OKCUABI M THApokcuasl MeramnoB |-IIA rpymm,
9.2 amomunus, meau (I1), muaka, sxeneza (11 u 1), oxcuasr yrmepoma (II u 1V),
kpemuus (1V), azora u doctopa (1l u V), cepst (IV u VI), cepaucras, cepnas,
a30THCTas, a30THas, pochopHas, yroipHasi, KpEeMHHUEBAs KMCIIOTA U UX COJIN)
MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT HX
9.3 coCcTaBa W CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOMCTB,
BO3MOXHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPALICHHUI B PA3TIHMUHBIX YCIOBHIX
10 YMEHHE COCTaBJISATh MOJICKYJISIDHBIC M HOHHBIC YPAaBHEHUS PEAKIIHA, B TOM YHCIIC:




10.1

peakiuii MFOHHOTO O0OMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIaccoB  (TpyIim)
HEOPTraHUYECKUX BEIIECTB
10.4 MTOATBEPIKIAIONIUX TEHETHYSCKYIO B3aMMOCBSI3h MKy HUMHU
11 YMeHue BBIUUCIATh (IPOBOIUTE PACUETHI):
111 OTHOCHUTENIbHYIO MOJICKYJIIPHYIO U MOJISIDHYIO MAacchl BEIIECTB, MACCOBYIO JIOJIO
XMUMHYECKOTO DJIEMEHTA B COSTMHEHUU
11.2 MAacCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta30B
114 10 YPaBHEHUSM XUMHUYECKHX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM
Y Maccy peareHTOB WU MPOJYKTOB PEaKIiH
12 Branenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TIO3HaHUS (HAONIONEeHWe, W3MEpeHHe,
12.1 IKCIIEPUMEHT, MOJICIIMPOBAHNE) MTPH U3YYCHUHU BEIIECTB U XUMUYCCKUX SBIICHHIA,
yMeHHe CHOPMYITHPOBATH TPOOIEMY U TPEATIOKHUTD ITyTH €€ PelIeHHS
122 6e30macHOil paboOThl C XMMHUYECKMMHU BEIIECTBAMU, XMUMHUYECKON MOCYyAOH H
71a00PaTOPHBIM 000pPYIOBAaHUEM
nmpaBWjaMu 0O€30mMacHOr0 OOpaleHuss C BEIIECTBAMH, HCIOJb3yeMbIMH B
MTOBCETHEBHOMN W3HU, TPABHJIAMHU TIOBEJICHUS B IEISIX COCPEIKEHUS 3JI0POBBS U
12.3 OKpY>Karollle MpUpOIHOM cpeibl; MIOHUMaHKE Bpesia (0MacHOCTH) BO3IEHCTBUS Ha
KUBbIE€ OPraHuU3Mbl OMNPEIENEHHBIX BEUIECTB, CIIOCOOOB yMEHbBIIEHUS U
MIPEIOTBPALEHHUS X BPEAHOTO BO3ACUCTBHUS
13 Hanuuune npakTuueckux HAaBBHIKOB IUIAHUPOBAHUS U OCYIIECTBICHHSI CIEAYIOIINX
XUMHYECKHUX IKCIIEPUMEHTOB:
M3y4eHHEe U OnucaHue (U3MUECKUX CBOWCTB BEIIECTB, O3HAKOMJICHHE C
13.1 (HMBUYECKUMH U XUMUYECKUMH SIBIICHUSIMU; OTIBITHI, WJUTIOCTPUPYIOIINE TPU3HAKH
MIPOTEKaHUs XUMHUECKUX peaklui
13.2 M3y4YeHHUE CIIOCOO0B paszieieHus cMecen
MOJIy4eHUE KUCIOPOAa ¥ U3YUYEHHE €ro CBOIMCTB; MOJy4eHHE BOJOPO/Ia U U3YUECHUE
13.3 €ro CBOWCTB; MOJYyUYEHUE YTIEKUCIIOro ra3a U U3y4eHHe ero CBOWMCTB; MOMyueHue
aMMUaKa U U3y4eHHUe ero CBOMCTB
134 MIPUTOTOBIICHUE PACTBOPOB C OIpENeIEHHON MacCOBOW J0Jiel pacTBOPEHHOIO
BEI[ECTBA
135 MPUMEHEHHE WHIUKATOPOB (JIakMyca, METHJIOpaHka | q)elion(bTanenHa) TUIS
onpeeNICHUs] XapaKTepa Cpelibl B paCTBOPAX KUCIOT U HIeNIouen
WCCTIeIOBaHNE U OMMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;
W3yYeHHWE B3aUMOJICHCTBUS KUCIOT C METaJUIaMH, OKCHUIaMU  METaJlIOB,
13.6 pacTBOPUMBIMH UM HEPACTBOPUMBIMH  OCHOBAaHHUSIMH, COJSIMM;  TOJY4YEHHE
HEPACTBOPUMBIX OCHOBAHHil; BEITECHEHHE OJHOTO METaljia APYTUM U3 pacTBOpa
COITU; UCClIeJIOBaHHE aM(DOTEPHBIX CBOMCTB T'UAPOKCHIOB aTFOMUHUS U IIMHKA
pelleHne JKCIepUMEHTANbHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KIIACCHI
13.7 HEOPTaHHYECKUX COCTMHEHUIN; «INEeKTponuTHYeCcKass  JUCCOIHAIIMSD;
«BaxmHeiilue HeEMeTaUlbl U UX COEAMHEHUs»;, «Baxueilline meTamisl U HX
COEMHEHUS»
138 XUMHUYECKHE YKCIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKA MPOTEKAHUS PEAKIIHIA

MOHHOTI'O O6MCHa; KaUCCTBCHHBIC PCAKIMU Ha MNPUCYTCTBYIOIIMC B BOAHBIX




pacTBopax HOHBL XJIOpUI-, OpOoMUA-, HOAMI-, Ccyibdar-, pocdar-, kapOOHAT-,
CUJIMKAT-aHUOHBI, THAPOKCHUA-HOHBI, KATHOHbBI AMMOHMHA, MArHusda, KaJbOUs,
ITIOMUHUS, Kene3a (2-+) u xkene3a (3+), menu (2+), HMHKA

14 Ymenue:
141 MIPEJICTABIATh PE3YJbTaThl AKCIEPUMEHTa B (POpME BBIBOJIOB, JOKA3aTENIbCTB,
rpaduKOB M TaOJIHII U BBISBISTH SMIHPHUECKUE 3aKOHOMEPHOCTH
YCTaHABJIMBATh CBSA3U MEXK/Y PEAIbHO HAOJII01aeMbIMU XUMUYECKUMU SIBJICHUSAMHU
14.2 U TpOLEcCaMy, MPOUCXOAAIIMMHU B MAaKpO- U MHUKPOMHPE, OOBSICHITh MPUYUHBI

MHOT000pa3usi BEIICCTB




HEPEYEHbB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE I10 XUMUHU

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 [lepBoHayaJIbHbIE XUMUYECKUE TTOHSATHUS
11 UucTteie BemecTBa u cMecu. CriocoObl pa3/iesieHus: cMecei
12 ATOMBI M MOJIEKYJbl. XHUMUYECKHE 3JIeMEHThl. CHUMBOJBI XMMHUYECKHX 3JIEMEHTOB.
[IpocThie U cI0XKHBIE BELIECTBA.
13 Xumnueckas Qopmyna. BajgeHTHOCTP aTOMOB XHUMHYECKHX 3JeMeHTOB. (CTemneHb
OKHCIICHUS
14 3aKoH MOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1sl XUMUYECKOI0 3IEMEHTA B COETMHEHUH
15 KonnuectBo BemectBa. Mosb. MosnsipHast macca. MossipHblii 00bE€M razoB. B3anumocss3b
KOJIMYECTBA, MacChl M YMCJIa CTPYKTYPHBIX €MHMIL BEILIECTBA
16 duznyeckue U XMMHUYECKUE SIBJIEHUS. XUMHUUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXPAHEHHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
2 [Iepnonnueckuit 3axkoH u Ilepmoguueckas cucrema Xxumudeckux osnemeHtoB JI.M.

MenneneeBa. CTpoeHHE aTOMOB

[Iepmonnueckuit 3akoH. llepuommyeckas cucrema xumMuyeckux dnemeHtoB [[.U.
2.1 MenpeneeBa. Ilepuoasl u rpymnmbsl. @U3HYECKNN CMBICIT MTOPSIAKOBOTO HOMEpPA, HOMEPOB
IIEPUOJIA U TPYIIIHI JJIEMEHTA

Crpoenne aromoB. CoctraB aroMHbIX sAnep. W3otombl. OmekTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI0UYEK aTOMOB TEpBbIX 20 XuMuYecKux diemMeHToB [leprnoamdeckoii
cuctemsl JI.11. MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB,
Kanmus, Kanblus (paguyca aTOMOB, OSJEKTPOOTPULIATENBHOCTH, METaNIMYECKUX U

23 HEMETaJNIMYECKUX CBOMCTB) M UX COSJMHEHHUI B COOTBETCTBHH C MTOJIOKEHHEM DJIEMEHTOB
B [lepronmieckoil cucTeMe U CTPOSHHEM UX aTOMOB
3 Ctpoenue BeliecTBa
31 Xumuueckass ~ cBsi3b.  KoBanieHTHass — (MOJIsIpHAass W HEMOJISIPHAsi)  CBSI3b.
DJIEKTPOOTPHUIIATEIHBHOCTh XUMHUUECKUX IeMEHTOB. MloHHAas cBsi3b. MeTajunyeckas CBsi3b
3.2 TI/IHVBI KPUCTAUNTMYECKUX PEIIETOK (aTOMHEiSI, HOHHAA, MeTaHHI/I‘leCKaﬂ),USaBI/ICI/IMOCTB
CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYCCKON PEIIETKU M BHJIAa XUMHUYECKOU CBSI3U
4 Baxheiine npeacTaBUTeIM HEOPraHUYECKUX BEIecTB. HeMeTauibl 1 MX COeMHEHUSI.
MerTasuibl U UX COCJMHEHUS
Knaccupukanuss ¥  HOMEHKJIATypa  HEOPraHUYECKUX  COCIUHCHHMN:  OKCHJIOB
41 (coneoOpasyroiue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HECOJIEO0Pa3yIoIINeE;
OCHOBaHMHU (IIEIOYM ¥ HEPACTBOPHMBIC OCHOBAHUS); KUCIOT (KHCIOPOACOACPIKAIINE U
OECKHCIOPOIHbIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpeTHUX M KHCIBIX)
492 Ou3nyecKue 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/Ia, XJIOpa,
KHCIIOpOJia, Cephl, a30Ta, ¢ocdopa, yriaepoaa, KpeMHUS
Ou3nyecKkue W XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIOB: JIUTHS, HATpPUA,
4.3 Kausi, MarHusl ¥ KaJblIMsl, alIOMUHUS, Kelle3a. DIeKTPOXUMUYECKUI Psii HANPSHKEHUIA
METaJJIOB
44 Ou3znyeckue W XUMUYECKHE CBOICTBAa BOJOPOJHBIX COCIWHEHUH HEMETaJlIOB:

XJIOPOBOJIOPOJIa, CEPOBOJOPOIA, aMMHAKa




dusnueckue 1 XuMUYECKUe CBOMCTBa okcuioB HemetaioB: cepsl (1V, VI), azota(ll, IV,

4.5 V), docdopa(lll, V), yraepona(ll, IV), xpemuus(1V). ITonydeHne oKCHI0B HEMETAILIOB
46 Xumuyeckue cBoicTBa okcu0B: MeTawioB |A—IA rpymn, nunaka, memu(l1) u xxenesa(ll, 111).
[TonyueHue OKCHI0B METAJLIOB
XVWMUYECKUE CBOMCTBA OCHOBaHMM ¥ aM(OTEPHBIX THUIAPOKCUIOB (HAa TMpHUMEpe
4.7 TUIPOKCUJIOB aJIFOMHUHHUS, >Kejie3a, LuHKa). [lomydyeHue ocHoBaHMMI U aM(OTEpHBIX
TUIPOKCHUJIOB
OO011re XUMHUYECKUE CBOWCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOAHOM, CEPHUCTOM,
4.8 CepHOM, a30THOM, (ochopHOIi, KpeMHHEBOH, yroabHOH. OcoOble XMMUYECKHE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [lonydueHue kucinor
4.9 OO6mume xuMHIecKre CBOMCTBA cpeHux cosel. [lomyuenue coneit
410 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJOPOJA, KUCIOPO/Ia, aMMHAKa, YTIIEKHUCIIOTO
rasa B J1abopaToOpuH
411 [Tonyyenne ammuaka, CepHON M a30THOW KHCJIOT B MPOMBIIIIEHHOCTH. O0111e crnocoOsl
MOJTyYEHHUsI METAJIJIOB
4.12 ['eHeTHveckas CBsI3b MKy KIaCCAaMH HEOPTaHUYECKUX COSIMHEHUHN
5 XUMHUYECKUE PEAKIINU
Knaccudukanus XuMUIecKuX peakiuidi o pa3IuyHbIM MMPU3HAKAM: IO YUCITY U COCTaBY
5.1 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, O TETUIOBOMY 3((EKTy, 0 U3MEHEHUIO CTENeHen
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB
52 TemoBoil 3¢¢dexkT XUMHUECKON peakluu, TEePMOXMMUYECKHE YpaBHEHMs. OJK30- HU
SHIOTEPMHUYECKHE peakuu. TepMOXUMUYECKHNE YPaBHEHUS
OKHCIIUTENTEHOBOCCTAHOBUTENbHBIE peakuu. OKUCIUTENN U BoccTaHoBUTENM. [Iponeccsr
5.3 OKHCJIEHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN 0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOM
peakuu
54 Teopust >neKTpoAUTHYECKON auccouuanuu. KaTuoHbl, aHUOHBI. OJIEKTPOJIUTHI U
' HeIeKTpoJuThl. CUIIbHBIE U ci1a0ble AIeKTPoJauThl. CTEeNeHb JUCCOIUAIIIT
55 PeaKI_[I/IIiI‘ MOHHOTrO oOMeHa. YCIoBHs MpOTeKaHNs peakuuii MFOHHOro OOMeHa, MOJIHBIE U
COKpaIllEHHbIE HOHHBIE YPAaBHEHUS PEaKLUM
6 XUMHMS M OKpYXKarolas cpeaa
BemectBa u Marepuanbsl B NOBCEIHEBHOW KU3HU YellOBeKa. bezonacHoe ncIonb30BaHue
6.1 BEIIECTB M XHUMHUYECKHX peakuuii B jaboparopuu u ObiTy. IlepBas momouip mnpu
XUMHUYECKHUX 05KOrax U OTPABJICHUSIX
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH cpe/ibl (KUCIOTHBIE 10U, 3aTPA3HEHNE TTOYBBI,
6.2 BO3/lyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IlpenenbHas nomycTUMas
' koHeHTpauus BemecTB (I[IK). Ponp XxuMmuM B pelieHUH SKOJIOTHMYECKUX MPOOIIEM.
Ycunenue napHukoBoro 3¢ dekra, pa3pylieHrne 030HOBOTO CII0s
[Ipumenenne cepol, azota, docdopa, yriepoaa, KpeMHUS U UX COCIUHEHUU B OBITY,
6.3 MEJIMLIUHE, TPOMBILIIIEHHOCTH U CEIbCKOM X03siicTBe. [I[puMeHeHne MEeTaIoB U CIJIaBOB
(cramp, 4yryH, JIOpPaTIOMUHUNA, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH UX COEIWHEHUH.
[ToHsITHE O KOPPO3MH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3UHU
6.4 [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB (YroJib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTHl UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIICHHOCTH
[lepBoHauanbHBIe TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCJUHEHHSAX YTriepoja
6.5 (MeTaH, JTaH, JTWIEH, AleTHIEH, J3TaHOJ, TJMIEPUH, YKCycHas kuciora). [loHstue o

OMOJIOTHYECKH Ba)KHBIX BCIICCTBAX: KHUPAX, 6em<ax, YJIeBOAax — U HUX POJIKM B KU3HU
YCJIOBCKA




PacuéTnr:

7.1 110 hopMysiaM XUMHUECKUX COCIMHEHUM
7.2 Macchl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypaBHEHHUSAIM




YYEBHO-METOIUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YHEHUKA

» Xumus: 8- kiacc: 6a30BbIil ypOBEHb: yUeOHUK; 5-€ u3aanue, nepepadorannoe ['abpuernsn
0.C., Octpoymos WU.T'., Cnaakos C.A. AximonepHoe o0miecTBo «31aTenscTBO
«IIpocsemenne»

» Xumus: 9-if kiacc: 6a30BbIi ypoBeHb: YU€OHHK; S-€ u3ganue, nepepadorannoe ["abpuernsn
0.C., OctpoymoB WN.I'., CnankoB C.A. AxkimmonepHoe o6mectBo «M3aarenbcTBo
«IIpocsemenne»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumust. Paboune Terpans. ["abpuensa, Octpoymos, Ciankos (8-9)

Xumus. 9 knacce. N'abpuensia O.C., OctpoymoB WN.T'., Cnankor C.A.
(ITpocsemienue) 2025

Xumus. 9 xknacc. Tectsl k yueOnuky O. C. I'abpuensina, U. I'. Octpoymosna, C. A.
Cnankosa. PI'OCPs60B Muxamit AnekceeBud

Xumus. 9 knacc. [IpoBepounbie 1 KOHTPOJIbHBIE Pa0OTHL. ba3oBbIi ypOBEHbD.
OrocC

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

BuprtyanbHbie 1a00paTopHbIC M MPAKTUYECKUE PAOOTHI HA YTITyOJICHHOM YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus

https://content.edsoo.ru/lab/

https://www.resh.edu.ru/subject/lesson/2103/start/

http://school-collection.edu.ru/ EavHas konnekumsa LLOP

http://fcior.edu.ru/ ®eaepanbHblil LLEHTP 31EKTPOHHbLIX 0H6pa3oBaTe/IbHbIX PECYPCOB



https://content.edsoo.ru/lab/
https://www.resh.edu.ru/subject/lesson/2103/start/
http://school-collection.edu.ru/
http://fcior.edu.ru/

OLHEHOYHBIE MATEPHUAJIBI

Xumus. 8 kinace llpeamer: xumus Yueonuk: I'adpuensin O.C.

By KOHTpOIIA: IPOMEKYTOUHBIN

Tema: Beenenne

Ha3navyeHue KOHTPOJIBLHOM PadOThI: OLIEHUTh YPOBEHb OCBOCHUS KAXKIBIM
ydalumMmces Kiiacca cofeprkanus yueOHOro marepuana . no reMe «Benenue» mo
MPEAMETY XUMMUSL.

Conep:xxanne KOHTPOJIbHBIX H3MEPHUTEIbLHBIX 3aJaHUI ONpeaeIsieTCs
coJep:xkaHneM padoueil mporpamMmMbl 1o TeMe «BBegeHune» yueOHOTo
npeaMeTa XUMUs, a TaKXKe cojiep:kaHreM TeMbl « BBenenue» yuyeOHuka s
o0111e00pa3oBaTeNbHBIX yupexaeHui noj peaakuueit 'abpuensua O.C.. 1.
IlepeuyeHnb 3J1eMEHTOB MPEAMETHOIO COAECPKAHUSA, IPOBEPAEMbIX HA
KOHTPOJIbHOI padoTe

Kox Onucanue 3j1eMeHTOB NIPEIMETHOIO COAEPKAHMS

1.1 TIlpeamer xumuu. BenjectBa 1.2 XuMudeckue siBICHUS, WA PEAKIINH.
Odusnueckue spieHus. 1.3 bezonacHoe ooparmieHue ¢ Bemecrsamu. [IpaBuna
IoBeIeHNs B kKaOuHeTe xuMuH. 1.4 Unctele BemecTa u cMecH. 1.5 Pa3znenenue
cMecei. 1.6 MaccoBasi 107151 KoMIIoHeHTa B cMecu. 1.7 [Ipupoansie cmecu:
BO3ayX 1.8 Ilepuoanueckasi cucteMa XUMHUYECKUX 3JIEMEHTOB. 3HAKU
XUMUYECKHUX JIeMeHTOB. 1.9 Xumuueckue Gpopmynnsl. OTHOCUTENBHBIC
aTOMHBIEC W MOJIEKYJIsipHbIe Macchl. 1.10 MaccoBasi 107151 3J1eMEHTa B CJIIOKHOM
BEIIIECTBE.

Konumponvnaa paboma «Beedenue»

1 lIpomponxnTh: XUMHUA — 3TO

VYKaxxute npuMep XUMUYECKOTO SIBJICHHUS: a) OJyYEHUE CaXxapHOro MecKa u3
KyCKOBOT'O caxapa 0) TuIaBJIeHHe METHOM MPOBOJIOKHU B) CKHUCAHWE MOJIOKA T)
TasiHUE JIbJ1a

3 Ykaxkure pusnveckoe siBJIeHUE. a) PKABICHUE JKeJle3a B) TOPEHUE
MPUPOJIHOTO rasza 0) MIaBlieHHe METalIa I') CKUCAHUE MOJIOKA

4 3aracuTh ropsilyio CIMPTOBKY MOKHO: a)3aJIUB BOJI0H; 0)COUB miams
B)pa3MaxuBas CIUPTOBKOIL; I')3a1yB; J1)HAKPHIB KOJIMAYKOM.

5 BpinuiuuTe B ABe KOJOHKHU: a) CMECH, 0) YMCThIC BeliecTBa. JIEn, Mmep,
TyMaH, CTEKJIO, COJIa.

6 HazoBuTe criocod pasiesieHust cMecH, HEOOXOAUMOM JJisl BbIACICHUS: A)
Comnu u3 pacTBOpa MOBapeHHOM coyi B Bojie: b) Meau u3 cMecu meau u
JpeBeCHBIX onmuiIoK: B) PacTuTenbHOE Maciio OT BOJIBI:



7 Bolunc/iuTe MACCOBYIO 10110 PACTBOPEHHOT0 BellleCTBa, €CIH B 34 T BOJIBI
pactBopuiM 6 T conu. 8 B Bozyxe kucnopoja rno oosémy: a) 78% 6) 2% B)
21% ) 23%

10 Bri0epuTe M3 cnMCcKa TOJbKO cJokHbIe BemecTBa: a) 02 6) NaCl B)
H2S04 r) H2 1) CuO e) Cu 11 PaccuuTaiiTe OTHOCUTENBHYIO MOJIEKYIISIPHY IO
Maccy 3tanona C2H60 12 OnpenenuTs r11e MaccoBas 101 yriepojia 0oJbluie B
CO nmu CO2. [logTBEpAUTH pacyeTamMu.

IIpoMexyTOUYHAsI KOHTPOJIBbHAsA padoTa mo xXuMuM 9 kiaacce «O0mas
XapaKTEePUCTUKA XUMHUYECKHX 3JIEMEHTOB)

Ipeamer: xumus Yuyeonuk: I'adpuenasin O.C. Xumus. 9 kinace

Bun KOHTpOIIS: IPOMEKYTOUHBIN

Tema: O6mias xapakTepuCcTHKa XMMHUYECKUX 3JIEMEHTOB M XUMHUYECKHUX
peakuuii HazHauenne KOHTPOJIbHON pabOThI: OLIEHUTh YPOBEHb OCBOCHUS
KaXKIbIM yYallluMCsl Kjlacca coiepKaHusl yueOHOro MaTepuarna . o Teme
«OO01as xapakTepUCTUKa XUMUYECKHUX DJIIEMEHTOB U XUMUYECKUX PEAKIUIT» 110
peIMETy XUMHSI.

Coaep:kaHue KOHTPOJbHBIX H3MEPUTEJIbHBIX 3aJaHUI OnpeaesisieTcst
cofep:kaHueM padoueii mporpaMmsl o TeMe «OO011ast XapaKTepUCTHKa
XMMHMYECKUX 3JIEMEHTOB» YU4EOHOTO MpeMeTa XUMUs, a TAK)KE COJIEpKaHuEM
Tembl «OO011as1 XapaKTepUCTUKA XUMUUECKHUX 3JIEMEHTOB U XUMUYECKUX
peaxiuil» yueOHMKa 115 0011e00pa30BaTeNbHbIX YUPEKACHUN O peJaKkuuen
INabpuensna O.C..

IlepedeHb 271€EMEHTOB NPEIMETHOTO COIEPKAHUS, IPOBEPAEMBIX Ha
KOHTPOJIBHOM paboTe

Kox Onucanue 3j1eMeHTOB NpeAMETHOTO coaep:xkanusa 1.1 Xapakrepucruka
XUMUYECKOTO 3JIEMEHTA MO MOJIOKEHUIO B IEPUOANYECKON cucteme 1.2
XapakTeprucTUKa JIEMEHTA 10 KUCIIOTHO-OCHOBHBIM CBOMCTBAM COECAWUHEHUM.
AMdoTepHBIe OKCHIBI U TUAPOKCUABI 1.3 Tlepuoandeckas cucreMa u
nepuoanyeckuit 3akoH [[.M.Menzaeneena

Ilepeyennb TpeGOBaHMI K YPOBHIO MOATOTOBKH 00y4al0IIUXCH, OCBOMBIINX
Temy «OO01as XxapakTepuCTUKa XUMUYECKUX AIEMEHTOB U XUMUYECKUX
peaknuit»y. Kog Onmcanue TpeboBaHU K yPOBHIO OJATOTOBKH 00yYarOIIUXCS
2.1 3HaTh MaH XapakKTePUCTUKU AJIEMEHTA, MOHATHS KT€HETUUECKUE PSAIbD) U
«TEHETUYECKas CBSI3b.. YMETh OOBSICHATH (PU3NIECKUN CMBICIT TTOPSIAKOBOTO
HOMEpPa XUMUYECKOTO DJIEMEHTa, HOMEpPA TPYIIIBI ¥ TIepruoaa. Y METh OOBSICHAITh
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB B IPYIIAaX U NEPUOIAX.
YMeETh XapaKTEPU30BaTh XUMUYECKHUE FJIEMEHTHI IO MOJI0KEHUIO B
MePUOAUYECKON CUCTEME XMMHUYECKUX diieMeHToB [[.1.Menaeneesa u
CTPOECHUIO aTOMa



2.2 3HaTh IJIaH XapaKTEPUCTHUKH AJIEMEHTA 110 KUCIOTHO-OCHOBHBIM
CBOICTBaM, NOHATHE «aM(POTEPHOCTH». YMETh OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB OKCUAOB U TUAPOKCHUIOB aM(POTEPHBIX JIEMEHTOB. Y METh
COCTaBJIATh FTEHETUYECKHUE PAIBI IEPEXOIHOTO AIEMEHTA, XapaKTEPU30BaATh
CBOICTBa aM()OTEPHOIO OKCUJA U THIIPOKCUAA
2.3 3Hatb popMyaupoBKy nepuoandeckoro 3akona J[.M1.Menzaeneena, 3HaueHue
MEePUOJNYECKOTO 3aKOHA. YMETh OOBSICHATh 3HAYEHUE TIEPUOJUUECKOTO 3aKOHA
JUISL PA3BUTHS HAYKH B IIEJIOM. Y METh ITOJIb30BATHCS MIEPUOJNYECKON CUCTEMOM

IIpoMexyTOUHAsI KOHTPOJIBbHAA padoTa mo xuMum 9 kiaace «Oomas
XapaKTePUCTHKA XUMUYECKHUX 3J1eMEeHTOB»

1.Ctpoenue BHEUIHEro sHEpreTuyeckoro yposus 3S2 3PS5 cooTBeTcTBYET
atomy snemenTa: A.Maruus. b.Cepol. B.®ocdopa. I'.Xiopa.
2.PacnpeneneHue JIeKTPOHOB 1O AJIEKTPOHHBIM CJIOSIM B aTOME aproHa
COOTBETCTBYET psan uucen: A. 2,8.5.2,6,8.B.2,8,3.1.2,8, 8.

3.5 npo aroma Hatpus (23Na) obpazosano: A. 12 nporonamu u 11
anekTpoHamu. b. 11 nHeiitponamu u 12 snextponamu. B. 12 nportonamu u 11
HeltpoHamu. I'. 11 nporonamuu 12 HelirpoHamu

4.2O1€MEHT ¢ SIpKO BBIPaKEHHBIMU HEMETAJIJIMYECKUMU CBOMCTBaMU: A.
Kpemnuii. b. Maramii. B. Cepa. I'. ®ocdop

5. Beicmmii okcup aemMenTa O ¢ 3apsaaoMm sapa +16 cooTBEeTCTByeT 00IIeH
dopmyne: A.320 5.20 B.D02 I'.203

6 .AToMHbIe paanycsl ymeHbmmaoTces B psaay: A. Li— Na— K. b. F - O -N B.
Li—Be—BTI.F-Cl— Br 7. Xapakrep CBOWCTB BBICIIIEI'0 OKCH/IA
XUMHUYECKOTO 3JIEMEHTA C OPSIAKOBBIM HOMEPOM

7 B I[lepuonuueckoii cucreme: A. AMdorepnsiii. b.Kucnorusiii. B. OcHOBHBII.
8. K xuMudeckuM sIBICHUSAM OTHOCHTCS mporiecc: A. ucnapenus 6ensuna b.
3armoTeBaHus cTekol B aBTomobmiie B. [InaBnenus omosa I'.o6pazoBanus
HAKWIIM B YaHUKE.

9. IIpu3HaKOM XMMUUYECKON PEAKIIMU MEXK]ly PACTBOPAMU TMAPOKCHIA XKEIE3a
(1) u cepHoii kucnoTol sABIISIETCS: A. BBIIeNeHue raza b. oOpa3zoBaHue ocajika
B. pactBopenue ocajnka I'. nmosiBieHue 3amnaxa

10. B3aumoencTere pacTBOpa CEPHOU KHUCIOTHI C MarHUEM OTHOCUTCS K
peakmusaM: A. coennHeHus b. 3amemenns B. paznoxenus ['. OomeHa
11.Hanuiure ypaBHEHHE PEaKIIUU MEXIY PACTBOPaMU TMAPOKCH/IA SJIEMEHTA C
MOPSIAKOBBIM HOMEPOM 3 ¥ BOJOPOJAHOTO COEAUHEHUS 3JIEMEHTA C TIOPSIKOBBIM
Homepom 9 B Ilepuonnueckoit cucreme. HazoBute Bce BellecTBa, yKaKUTE THI
peakiuu.
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