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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOil paboueil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIYKUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JITYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 TMPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINIOJHSAA (PYHKIMU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NpPHUPOAbl, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (QOopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUH,
JOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHOM IMMO3HABATEIBHON JEATEIHHOCTH, HAaYYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaOIIIer0 MHUpa, MCIOJB3ysl 3HAHWS U OIBIT, MOJYYCHHbIE MPU H3yUYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UIIs W HAMpaBIEHHOCTH JajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA coOCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHus. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MMOCYJOH, MpaBuiIaMH padoThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3yioKeHUE THIAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kuciopoga B THpUpoae, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennmoBoit 3¢ (heKkT XUMHUYECKONH peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuHeHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKMEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacro3HaBaHUE MW U3YUYCHHE CBOMCTB KHCJIOpOJa, HAOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3zaumojeictBusa okcupga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad Mo TeMme «BaHeiine KIacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XHUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPyMIaM U MepruoaMm.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C pAacCTBOPaAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaus, TMepUuOoAUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (PU3MYECKUEe BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM 3JIEMEHTOB B Ilepuomnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEII0BOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe TMpEACTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHWE XJOPUIBI U HX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKCHUJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMUakK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEHU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aoTpornHele Moaupukammuu ¢Gocdopa, (uNUECKHUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJieMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, HedTb),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHBIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOJICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, rpadura, dyiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnoyiokeHus B llepuomnueckor cucreme Xumuuyeckux snemeHros [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. Menneneesa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AunroMuHUN: TTonoxeHue B [lepronueckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpoOIlecca TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YeEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TIEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunHres, npixaHue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMUXCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE TOBEJCHHWE M IIOCTYNKH CBOUX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIIAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUN W
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJICHUS] TpaBui O€30MaCHOCTM Tpu  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCadbHbIC YIeOHbBIEC NEUCTBUS (MIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSITH B TIpPOIEeCcCe IMO3HAHUSI TOHATUA (TIpeAMETHhIE |
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON pPeaklMi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHME OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIMSIX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUU JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHNUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, AJIEKTPOHHBIA CJOM aroma, aToOMHas OpOUTallb, PaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKHX TOHATUA U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJAUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucrteme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepumonnueckon
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MenzaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy M COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCSI YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakuuu, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpaX HEOPTraHWYECKUX COCAMHEHUMN, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOJATBEPXKIAs OMUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIONMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMpaHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHOBaHUE KoandecTBo 4acoB
Ne JuaexkTpoHHbIe (HU(pPOBHIE) .
pa3aejioB 1 TeM K()HTpo,]'[[,]-[],[e HpaKTuqecKHe BocnurarensHbIin
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
IporpamMmmasl paﬁoTbl paﬁoTbI MOTCHIIMAJ
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMus — Ba)kHast Opuenranus B
0061aCTh JIeSITEILHOCTH Ha
11 €CTECTBO3HAHUSA U 5 9 bubnuorexa [JOK COBPEMCHHYIO CHCTCMY
. . HAy4HBIX IPEJCTaBICHUN
MPaKTUYECKOU https://m.edsoo.ru/7f41837c v pel
00 OCHOBHEIX
ACATCIIBHOCTH 3aKOHOMEPHOCTSIX
HcoBeKa pa3BHUTHS YEIIOBEKA,
MPUPOJIBI K OOIIIECTBA,
B3aHMOCBSI35X YCI0BEKA C
IIPUPOJHON U COLMATIBbHOU
cpenoit
OBiageHne OCHOBHBIMH
HaBBIKAMH
HCCJIEI0BATEIbCKOM
BemecrBa u €STEIIbHOCTH
bubmuoreka [JOK A ’
1.2 XUMHUYECKHE 15 1 YCTaHOBKA Ha
https://m.edsoo.ru/7f41837¢c
peaku OCMBICJICHHE OIBITA,

HaOJII0/IeHUH, TOCTYITKOB
U CTpeMJICHHE
COBEpPIIECHCTBOBATH MyTH
JOCTIKEHUS
WH/IMBUYAJILHOTO U
KOJJICKTHBHOTO
OJaronoxyuus .



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

Htoro mo pazneny 20

Paznen 2. Baxxneilimmue NMpeaACTABUTEC/IN HEOPraHNYE€CKUX BEIIECTB

Opuenranus B
JeATEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX MPEJICTABICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTAX
pPa3BUTHS YEIOBEKA,
IPUPOJIBI U OOIIECTBA,
B3aMMOCBS3SIX YeJIOBEKa
C MMPUPOJTHON U
COLIMAJIbHOU Cpesion

Boznyx. Kucnopog.
% oA bubmuoreka [JOK
2.1 [Toustue 06 6
https://m.edsoo.ru/7f41837c
OKCHIAX
59 Bonopon. Ilonstue 8 1 bu6mmoreka [JOK
' 0 KHCJIOTAaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. Pacteopsl. Eu6 110K
noImoTeKa
2.3 I1 0 5 1 1
OHATHE O https://m.edsoo.ru/7f41837c
OCHOBaHUSIX
OCHOBHBIE KJIACCHI BuG 10K
HOIMoTEKa
2.4 11 1 1
HeopraaneVCKHX https://m.edsoo.ru/7f41837c
COEIUHEHNI
Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoguyeckas cucremMa xumudeckux 3j1emedToB /[, . Menaeneena.

CTpOCHl/Ie aToOMOB. XuMH4YecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akuumn

31 Ilepnonnueckui 7

3aKOH U

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Opuenranus B
NesITeTTbHOCTH Ha



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

[Tepuonuueckas
cHucTeMa
XAMHUYECKHUX
anemenToB Jl. .
Menpeneena.
CrpoeHue aToma

XUMHYECKasl CBS3b.

COBPEMEHHYIO CHCTEMY
HAaYYHBIX IPEICTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSAX
pa3BHUTHUS YEIIOBEKA,
IPUPOIBI M OOIIECTBA,
B3aMMOCBSI35X YEIOBEKa
C IPUPOJHOU U

39 OKHCIUTENBHO- 8 bubmmorexa LIOK COLIMANBHON CPENOH
BOCCTaHOBUTEIILHBIC https://m.edso0.ru/7f41837¢
peakumn
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie) .
pa3aesioB 1 TEM KOHTpOJIbHLIe HpaKTﬂqecKﬂe BocnurarenpHbIi
n/n Bcero oOpa3oBaTe/ibHbIE
IporpamMmmaI paﬁoTbl paﬁoTbI MMOTCHIMATT
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkuu
[ToBTOpEHHKE M Opuenrarus B
11 yriayOieHue 3HaHUH 5 1 bu6mmoreka [JOK NeATEIILHOCTH Ha
' OCHOBHBIX Pa3zieiioB https://m.edsoo.ru/7f41a636 COBPEMCHHYIO
Kypca 8 Kacca CUCTEMY Hayq%51x
Ipe/icTaBIeHU 00
OCHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa [IOK oo
- 3aKOHOMEPHOCTSIX
p . https://m.edsoo.ru/7f41a636 p
XUMHUYECKHUX PEeaKIIHii pa3BUTHS YEIIOBEKa,
DIEKTPONUTHYECKAsS MpHPOJE! H 00meCTEa,
By OK B3aHMOCBSI3IX
L3 | Awccoumams. 8 1 1 ubymoteka L YesoBeKa ¢
XHUMHUYECKUE PEAKLIUU B https://m.edsoo0.ru/7f41a636 IIPUPOHOM 1
pacTBOpax COLIMAJILHOW CPEeNoN .
Hroro no paszneny 17
Pa3znen 2. Hemerauabl U MX cOeTHHEHUS
OO01mas xapakTepucTHKa OBJIaICHHE
bu6mmoreka [JOK !
2.1 XMMHYECKHX IJIEMEHTOB 4 1 OCHOBHBIMH
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst HaBbIKaMH1
HCCIIeI0BaTEIbCKOM
OO01mas xapakTepuCTHKa
JEeITECILHOCTH,
29 XUMHYCCKHUX JJICMEHTOB 6 bubmmorexa [OK YCTAHOBKa Ha

VIA-rpynmnsl. Cepa u eé
COCIMHEeHHUS

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

OCMBICJIEHUE OITBITA,
HaOJII0ICHUI,



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

OO61mas xapakTepucTHKa

IIOCTYIIKOB U

XUMHYECKHX DIIEMEHTOB CTPEMJICHHC

23 VA-rpymst. A3or, 7 Bubmmorexa [IOK COBEPIICHCTBOBATh

https://m.edsoo.ru/7f41a636 IIYTH JOCTUKEHHUS
dbocdop u ux
WHIUBUIYIBHOTO H
COCAMHCHI KOJUIEKTUBHOTO
OO0m1as XxapakKTepucTUKa 0J1aromoay4us .
XUMHYECKHX DJIEMEHTOB Eub 1OK
noOInoTEKA
2.4 IVA-rpynmnet. Yrnepon u 8
p}:r[ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COENMHEHHS
Htoro no paznemny 25

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

3.1

OO01ue cBONCTBA
METAJUIOB

4

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

3.2

Baxueiimme MeTamiinsl U
UX COCTUHEHUSA

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Opuenrarus B
JESTEIBHOCTH Ha
COBPEMEHHYIO
CUCTEMY HaY4YHBIX
IpeicTaBIeHH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEIIOBEKA,
IPUPOJIBI M 00IIIECTBa,
B3alMOCBS3X
4eJI0BeKa ¢
MIPUPOTHON U
COLIMAJIbHOU Cpefion

Hroro no paszneny

20

Pa3nen 4. Xumus u okpyxaonias cpeaa

4.1

BemecTBa u matepuaisl
B JKA3HH Y€JIOBEKA

3

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

Opuenrarus B
NeSTeTbHOCTH Ha



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

COBPEMEHHYIO
CUCTEMY Hay4YHBIX
MpeACTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKA,
MIPUPOJIBI U OOIIIECTBA,
B3aUMOCBSI3SIX
YyeJoBeKa ¢
MPUPOJTHON U
COLIMAJIBHON Cpeaon

Hroro no paszaeny 3
PesepBHOe BpeMmst 3 bubmorexa [OK

p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
JIeKTPOHHbIE
uudgpoBbie
N KounyecTBo 4yacoB o0pa3oBaTe/ibHbIE
[
- T ecypchl
wn eMa ypoka pecyp
K I
Beero OHTPOJILHBIE pPaKTHYeCKHe
padoThI padoThI
1 [Ipeamer xumun. Poab Xumuu B KU3HA 1 bubnnorexka [JOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBL I MOIICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK

9 A -MoJIe e e
TOMHOTMOICKYILIpHO® yaetd https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCT bubmmorexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAs Macca. bubnnoreka [JOK
OTtHOocuTeNnbHAS. MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 0151 XUMHYECKOT'O bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomuuaectBo BemecTBa. Moub. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus konudecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmmorexa [OK
H . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmst XuMrUuecKux peakimii
18 (coenuHeHus, pa3ioKeHUs bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
19 sHukIoneauct. O0o0mEeHne nonmotexa 11

cUCTeMAaTH3alusd 3HaAaHUU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponbnas padota Nel o teme

bubmuoreka [JOK

20
«BelllecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecs razos. Cocras
21 BO3 yxa Kucnopon — siemenT u bubmorexa LHOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUYSCKUE CBOMCTBA
22 KHUCJIOpoJia (peaKuy OKUCIICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
Croco05I ITOJIy4EeHUs KUCJIOpoaa B
23 J1abopaTopuu iqn OMI:IIHJIerH(flCTI/I bubnnorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
Tomnmuso (HedTh, YTOJIb U METAH).
25 3ar HSHGI—EHeq};OS ” a, CIocoOBI iro bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «[Tonyuenne u cobupanme KUCIOPOaa bubmiorexa LOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
78 du3nvecKkre U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsaTHE 0 KUCIOTAX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
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nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupanue BOAOPOIa bubmorexa [IOK
v . p poa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYeECTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa LIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMHM Ha OCHOBE 3aKOHA bubmorexa LIOK
P . Pt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHI T'a30B
35 Du3nyecKue 1 XMMUYECKUE CBOKUCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwienHsie
37 u HeHaCLIpeHHI)Iz acTBOpHEL. MaccoBas bubmmorexa [TOK
B PACTBOPHL. https://m.edso0.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOW JTOIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaIs, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
’ (otep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 CHOCOG(SBII) oJI )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o001IeHrEe U CHCTEMAaTH3alls] 3HAHUI
Hl H https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUPUKATIT
bu6mmorexa [IOK
51 XUMHUYECKUX 3JIeMEHTOB. [IoHsaTHE O

rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa
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[Tepuonuueckuii 3aKOH U

bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
53 Ilepuonasl, rpymIIbL, HO, TIIEI bubmorexa LOK
PHORL, TPYITHDL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 211eMeHTOB [leproanueckoit bubmorexa [TOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €70 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuUTHUA HAayKu U npaktuku. /. 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepBurnlit ypok. O0001IEHHE 1
58 CI/ICTEMaTI/ISZ.’p WS 3HAHUM / bubmmorera [TOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenne aroma. XUMHUecKas CBIA3b) bubmmorexa LOK
P . ’ https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepoydHas paboTa
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
b K
61 Honnasg xuMuueckas CBI3b nomorexa IO

https://m.edsoo.ru/00adac34
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62 KoBasieHTHas monsipHast XuMU4eCKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHntHas HenosspHas XuMU4ecKas bubmuorexa [IOK
63 1
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
4 1
6 Crenen, oKHCeHI https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKUCIIUTENN U BOCCTAHOBUTEIN 1 ngg;ﬁ?:;igﬁ}é()a db076
PesepBusblil ypok. O000IMIEHNE 1
67 CI/ICTIC)MaTI/BZp Ust :;HaHM;III 10 TEME 1 bubnmorexa LOK
H https://m.edsoo.ru/00ad9cb?2
«CtpoeHne aroma. XUMUYECKAsI CBS3hY
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KUIIACC

JJIeKTPOHHbIE
uudgpoBbie
N KosnuuyectBo 4yacos o0pa3oBaTe/IbHbIE
(1)
- Tema ypoka pecypchl
n/n P
Kourpoasnsie | IIpakruyeckue
Bcero
padoThI padoThI
Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema 1 bubnnorexa [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB 1 Bubmmorexa LIOK
. https://m.edsoo0.ru/00adb6b6

NEPBBIX TPEX MEPHOJIOB
Krnaccudukanust 1 HOMeHKIIaTypa 1 bubnmnorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabsl XUMU4eCKON CBSI3U M THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme
«[ToBTOpEHUE U yriayOaeHue 3HaHui 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca»
Knaccugukarus XuMruueckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHATHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTreHHBIX PEAKIMIX
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ITousaTHE 0 XUMHUUECKOM paBHOBECHH.
(DaKTopBI, BJIMAIOIHUE HA CKOPOCTH

bubmuoreka [JOK

8
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOIUTUYECKON
10 nuccoraii. CUIIbHBIC M Cl1a0ble bubmorexa [JOK
' https://m.edso00.ru/00adcd68
3JICKTPOJIUTHI
11 HoHHble ypaBHEHHS pPeaKIUi bubmorexa HOK
P peaKh https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETC IIPECACTABICHHI bubmorera [JOK
pvn https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON JUCCOIUAIIUN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpeCTaBICHUI 00 bubmorexa [JOK
pea . https://m.edsoo.ru/00add8b2
AIIEKTPOIIUTUYECKON JUCCOITUAIIUT
14 [ToHsATHE O THAPOIN3E COJICH bubmorexa [JOK
P https://m.edso0.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTU3aIs bubmmorexa [IOK
3HAHUI https://m.edsoo0.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Perenne 3KCIepUMEHTATBHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padorta Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMALINS bubmmorexa LOK
P ’ https://m.edso0.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)
18 OO0mias xapakTepucTHKa rajJoreHoOB. bubnuorexa [JOK
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XUMHYECKHE CBOMCTBA HA MPUMEPE
XJopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

19 XMMHYECKHE CBOMCTBA, ITOJYUEHUE,
i https://m.edsoo.ru/00ade104
MpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[TomydeHne CONISTHON KUCITOTHI bubmmorexa [JOK
yi N . ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUil, €CIIi OJJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 HaxosxieHue cepbl U €€ COeTMHEHUI bubnunoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
dbuznyecKkrue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nueckrue ¥ XMMUYECKHE CBOWCTBA bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Brrancnenune maccoBoit JOJIM BbIXOJa

bubmuoreka [JOK

27
MPOAYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB

08 V A-rpymibl. A30T, paclipOCTpaHEHHE bubnmoreka [JOK
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTyYEHUE U bubmorexa LHOK

- oMYA https://m.eds00.ru/00adf004
pUMEHCHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tony4yeHune aMMuaKa, U3y4eHHE €ro bubmorexa LHOK
. v 1Y https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCI0Ta, e€ PU3NIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 00peHuii. XUMHYECKOe bubmmorexa [JOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 @ocgo pHaSI KI/ICJ'I((l))Ta (b(ppll)sn(qegzxne " bubmmorexa [JOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCcTBE MUHEPAILHBIX YA0OpEHUH. bubnmnoreka [JOK
3arpsi3HeHUE MPUPOJTHON CpeJIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHEeHUE B bubnmnoreka [JOK

npupoe, Gu3nYeCKue 1 XUMHUUYECKHEe

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCHIOM yrieposa (1V)
37 VYronbHas KUCI0Ta U € CON bubmorexa OK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edsoo0.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemnwnii u ero coenuHeHUs bubmmorexa [TOK
p https://m.edso0.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnmnorexa [JOK
«BaxknHenie HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCIMHCHUS
KonTponbnas pabota Ne3 mo teme
42 «BaxkHeine HEMeTalIbl U UX bubmotexa [JOK
https://m.edso0.ru/00ae0e18
COCIUHEHHMS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
bu6mmoreka [JOK
43 Mertannudeckas CBSI3b U

MeTaJuInuecKasi KpucTauinueckas
pemérka. @u3nvecKre CBOMCTBA

https://m.edsoo.ru/00ael103e
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MCETAIJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYECKUH P bubmorexa [IOK
p . P https://m.edsoo.ru/00ael1156
HANPSDKEHUH METaJIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUU Eubmorexa ITOK
yp peatiii, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMecH
46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkueiimnie coeIMHEHNS KaJIbIU bubmmorexa LOK
g B https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3AIHS
3HAHUH
59 JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 Eubmorexa IIOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
54 ATIOMIHI bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bubmuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe U CHCTeMAaTH3 AN
3HAHUMI
[TpakTtuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxkHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU
KonTponbnas padota Ne4 o teme
62 «BakHeWIe MEeTalTbl U UX
COCTMHEHUS
63 BemiectBa u MaTepuansl B bubnuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnmnoreka [JOK
OKpYKaroIlei cpebl https://m.edso0o.ru/00ae4270
65 Ponp xumuu B pemieHun bubnmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

JOKOJOTHYCCKHX HpO6J'IeM

https://m.edso0.ru/00ae4270

66 PesepBublit ypok. O600mIeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE U 1 bubnunoreka HOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TMOHSTHUN: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIsipHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XMMHUYECKas PEaKIus,
KIacCU(pUKallMsig  peakiil:  peaklud  COSAMHEHHS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEHa, 0JK30- |
SHAOTEPMUUYECKUE PpPEeaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIlecTBa (MPOIEHTHAsE KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY D (DEKTy)

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (Gopmyie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OIIpPCACIIATh NPUHAMJICKHOCTL BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HUX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU TMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBEIM O0OpYIOBaHMEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaert, METUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SOAPO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTal b, paauyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HEMOJIsIpHad KOBAJCHTHasd CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

OINHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamueckoii

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘I€HI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/ILIeCKaSI CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 06mee YHUCJI0

AIIEKTPOHOB U PACIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

1

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs UCCOLUAIuS,
peaknMy MOHHOrO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,

aM(pOTepHOCTh,  XUMHYECKass  CBs3b  (KOBAJICHTHAs, HOHHA,




MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IIPUMCEHATH 3THU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

14

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpPXIasi OINHUCAHHE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

2.2

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUYCCKHUX HpCBpaIIICHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU 110 BBIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYCHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaKoLas cpeaar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX XuMuueckux noustuid: [IJJK

BCIIECTBA,; KOPPO3Usd METAJIIIOB




3.2

OPUMEHSATh OCHOBHBIC OIEPAlUUd MBICIUTEIBHON JEITEIBbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3y4eHHUS
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METO/ABI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHNpPOBaHNUE,

IKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMHM B KM3HM YEJIOBEKAa. XHMHS B CHUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsrue o MCTOJax IO3HAaHUsA B XUMUU. Yucteie B€IICCTBA U CMECCH. Crioco0n1

pasaciICHus cMmecen

13

ATOMBI W MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

Xumnueckas: popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHAas ~ aTOMHasg  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Mosb. MonsipHass Macca. B3aumocBsI3p KOJIHMYECTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypaBHeHus. Kiaccupukanus

XUMHUYCCKUX pCaKL[Hf/'I (COCIII/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOU MOCY 10, ¢ MpaBUIaMH
paboTel B JabopaTopur W TpUEMAMH  OOpalleHHus C J1abopaTOPHBIM
o0opy/soBaHHEM, H3yuYe€HHE U ONMUCaHUEe (PU3NYECKUX CBONCTB 0O0OpPa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOoneHne (u3mdeckux (IUIAaBJICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE W KOHACHCAIUs BOMABI) U
XUMHUYEeCKHX  (TOPEHHE CBEYW, NPOKAJIMBAHWE  METHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SBIIEHWH, HAOMIOJEHWE W ONHCAHHE
NPU3HAKOB MPOTEKAHHWA XHWMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOPHAOM Oapus, pa3IOKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM

comu meu(ll), nm3yuenue croco0oB pazaeneHus: cMeceil (C MOMOIbI0 MarHUTa,




bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeIecHUE
OYHUCTKU HOBapeHHOﬁ coJju, Ha6JIIO[[eHI/Ie " OIIMCAaHUC PE3YJILTATOB IIPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kuciaopoa — siemMeHT U mpocroe
BemlecTBo. HaxoskneHuwe kuciaopoja B mpupone, pusmueckue M XUMHUYECKUE
cBoiicTBa (peakimmuu ropenusi). Oxcuabl. Ilpumenenue kucimopona. CrocoOb!
MOJyYeHUsl KHUCIOpoJa B J1a0OpaTOpuu M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO31yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa — anemeHT U mpocroe BemiecTBO. HaxokieHue BoJopoaa B HPHPOJE,
du3uYecKre W XHMHUYECKHE CBOWCTBA, MNPUMEHEHHE, CIIOCOOBI ITONYYCHUS.

Kucnots! u conun

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CBoOWCTBA BOAbl. Boma kak pacTtBoputTenb. PacTBOpBI.
HacellieHHble 1 HEHACBILEHHBIE PAacTBOPHI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOJE M B KHU3HM 4YenoBeka. Kpyrosopor
BOJIbI B IIPUpPO/JIE. 3arpsA3HEHNE MPUPOIHBIX BoA. OXpaHa M 0YMCTKA MPUPOIAHBIX

BOI

2.6

Knaccudukanus Heoprannyeckux coenuHeHuid. Oxcunabl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, aM(pOTepHbIE) H
HeconeoOpasyronie. Homenknarypa okcuaoB. Pdusndeckue M XHUMHYECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHHH. PU3NYECKUE U XUMHUYECKUE CBOICTBA

ocHoBaHMH. [lonyueHne ocHOBaHUIA

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. dusznueckue u
XUMUYECKHE CBOMCTBAa KUCIOT. Pan axrtuBHoctm meraymioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

2.11

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OIpeAeiiCHHUE  COACpHKaHUS
KHCJIOpO/ia B BO3JyXe, IMOJy4yeHHe, COOMpaHMe, paclO3HABAaHHE W HM3Y4YCHHE
CBOICTB KHCJIOpOJIa, HAOIIOEHNE B3aHMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM H
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHusl TOpeHus (I1okapa), O3HAKOMIIEHUE C
oOpa3lilaMu OKCHJOB M ONUCaHHE HX CBOMCTB, MOJy4YeHHE, COOHpaHUE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOCIHCTBUE
Bozopoaa ¢ okcugaom meau(ll) (Bo3MOKHO MCIOB30BaHUE BHACOMATEPHATIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTaNIaMU (HAaTpUEM U KaJbI[HEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPUAIIOB), OIPENEICHUE PACTBOPOB
KUCIIOT U IIEJNOYel C TMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKd MHIMKAaTOpPOB B pPacTBOpax KHUCIOT M IIeJo4Yel, H3ydeHue
B3aumozeiictBus okcuga Meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KHUCIOT C
MeTaJulaMH, peaKkiiil HeWTpaau3alnuu, NoJdy4eHue HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHNE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJM, PpELICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COEIMHEHUI»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[TepBple TOMBITKMA KIACCH(PHUKAIMU XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMETbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrembl xumuueckux oanemeHtoB J[.M. Menzaeneesa.
Ilepuoasr u rpynmnbl. OU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX sizep. M3oronbl. DnekTpoHsl. CTpoeHUe




JIEKTPOHHBIX 000J04YeK aroMOB IMepBbIX 20 XUMHMUYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKA XUMUYECKOIO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .. Mennaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsS paJuyca aTOMOB XHMHMYECKUX JIIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpPYIIaM M IEpUOAAM.
3nauenue [lepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB JUIsl Pa3BUTHA HaykKu W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYCSCKHX 3IEeMEHTOB. IoHHAs CBSI3b

3.6

Crenenp okuciieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkmuu. HpOIlGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMUYECKUHN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHE rHApoKCHuaa HOUHKA C pacTBOpPaMH KHCIIOT U
meﬂoqeﬁ, IMMPOBEACHUEC OIBITOB, WIIHOCTPUPYIOMIUX ITPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepnoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4IeCKuX 3yemMeHToB J[. 1.
MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPUOJOB, Kalus, Kalblusi U HX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoandeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHABl XUMHUYECKOM CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKoil cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIeCKUX
BElIeCTB (MEXAYyHApoAHAs U TpUBHANbHAs). XUMUYECKUE CBOWCTBA BEUIECTB,
OTHOCSAILIMXCA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanns XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaMm (1o YUCTy U

COCTaBy Y4YacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TeIIOBoMY 3(ddekry, mo




MU3MECHEHHIO CTETIeHeH OKHCIICHUS XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 Y4YacTUIO KaTajau3aropa). OK30- M  OHIOTEPMHYECKHE peakluH,

TEPMOXUMHNYCCKUEC YPABHCHHU. Ilonsrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHATHe 0 XUMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOIIMNE HAa CKOPOCTh XUMUYECKOW pEaKkUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTPOHHBIf/’I Oayanc
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBneHue ypaBHCHI/II;’I
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HUCIOJB30BaHHECM MCTOIA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3m JAUCCOLMAIIMK BEIIECTB C PA3IMYHBIMU BUJAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YcCJIOBHS NMPOTEKaHUS peaklUii MOHHOTO OOMEHa,
MIOJIHBIE W COKpallléHHbIE HMOHHBbIE YypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOoHalu. KauectBeHHbIC pCaKuu HAa UOHBI. ITonsTue o TUAPOJTIN3EC colen

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJENSIMH KPUCTAJUTHUECKUX
pEemETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HEeMeTalioB (rpadura u
anMasa), CIIOKHBIX BelIeCTB (XJIOpUIa HATpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuuu OT BO3JAEUCTBUS pa3iIMUHBbIX (HaKTOPOB;
WCCIIEIOBAHUE  DIIEKTPONPOBOJHOCTA  PAaCTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAITMN  KHCIIOT, MIEJOYed © Ccojiell  (BO3MOXKHO WCIOJIh30BaHUE
BUJICOMATEPHAJIOB); TPOBEACHUE OMbBITOB, WUTFOCTPUPYIONIUX TMPU3HAKH
MIPOTEKAHUs PEAKIIMi HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakUuil (TOpeHHe, PeaKkIUHu pa3ioKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBbIO KAUECTBEHHBIX PEaKIUil

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCINHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (pu3nuecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa

(B3auMOJEHCTBUE C MeETa/llaMH, HEMETaJlJlaMH, Liejo4YamMu). XJIOPOBOAOPOI.




CossiHast KMCJIOTAa, XUMUYECKUE CBOMCTBA, NOJIyYEHHE, MpUMEHEHHe. [[elicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXXICHUE B IIPUPOAC

2.2

O6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (hU3nUecKue CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEpbl. AJUIOTPOITHBIC MOTUPHUKAIIMH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dusnveckue W XUMHYECKHE CBOMCTBA. OKCHIBI CEPbl Kak MPEICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHE W XMMHUYECKHUE CBOMCTBA
(oOmye Kak MpencTaBUTENs Kiacca KUCIOT U crnenupuveckue). XUMHUYSCKUE
peaKIyu, JIeKalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONYyYeHUs] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIMs Ha
cynb(ar-uoH. HaxoxmeHue cepel U €€ COCAMHCHUN B TPUPOJE. XUMHUUYECKOES
3arpsi3HEHUE OKPYXKAIOMICH Cpellbl COCITUHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mass xapakTtepuctuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHUS. A30T, paclipOCTPaHEHUE B IPUPOJIE,
duznUeckue U XuMu4ueckre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero (usmyeckre M XUMUYECKHE CBOICTBa, MoOJydeHHe M mpumeHeHnue. Conu
aMMOHHMSI, UX (U3MYECKHEe ¢ XUMHYECKHE CBOWCTBa, MPHUMEHEHUE.
KauecTtBenHast peakiusi Ha MOHBl aMMOHHS. A30THasi KHCIIOTa, €€ MOJyYeHue,
dbusznueckue W XUMHUYECKHE CBOIWcTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). Vcmonp30BaHe HUTPATOB U COJCH aMMOHHS B
KauecTBE MUHEPAIbHBIX yH00peHHil. XUMUYECKOe 3arpsi3HEHHE OKPYXKaroliei
Cpelbl COeTMHEHUSMH a30Ta (KUCIOTHBIC JOXKIH, 3arPs3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponneie Moaudukanuu Gocdopa, puznyeckre U XUMHUYECKHE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, (QuU3NUECKHE W
XMMHUYECKHE CBOMcCTBa, monyudeHue. Vcnosnb3zoBaHue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHHUS. YTJIepoJ, aJUIOTPOITHBIE
MOIU(UKALMY, PaclpoOCTpaHEHHE B MNpHpoJe, (U3NYECKHE M XMMUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcHuIbl yrieposa,

nux (1)I/IBI/I‘I€CKI/IC n XHMHYECKUEC CBOﬁCTBa, I[GﬁCTBHC Ha JXKUBBIC OPraHU3MBbI,




MOJTy4YCHUE M MPUMEHEHHE. JKOJIOTUIECKHE TIPOOIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a rn00adpbHOTO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIN
apdext. YrompHas KUCIOTa U €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOICTBa, MOJy4YeHHWE U TpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHarT-
uoHbl. Vcrnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepoja (MeTaH, 9TaH, A3TWUJIEH, AalleTWIEH, 3TaHOJ, TIJIMLEPHUH, YKCYCHas
kuciora). VX cocraB m xummdeckoe crpoenue. [lonarue o OHONOrMYecKu
BO)XHBIX BEIIECTBaX: XMpax, OejKax, yrieBoJax — W HX pPOJU B JKU3HU
yelloBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHUYeCKUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mnpeacTtaBieHus o0
okcuze kpemuusa(1V) u kpemaueBoit kuciaore. CHIMKATHI, HX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHEHIIINEe CTPOUTEIbHBIC MaTePHAIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eroH. [Ipobiemsbl OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/JI KHU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4Y€HHE OOpa3loB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; NTPOBEIECHUE KAYECTBEHHBIX PEAKLUIl Ha XJIOpUI-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX MPOTEKaHMS; OMbBITHL, OTpa)aroliue
¢u3nyeckrne 1 XUMHUYECKHE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpUIOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOXHO  WCIOJIb30BAaHWE BHUCOMATEpUATIOB); HAOMIOIEHHWE TIpolecca
oOyrauBaHUs caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yueHHe XMMUYECKUX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakiuu Ha cynb(ar-uoH u HaOmoJeHHe npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COoeTMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpa3lamu
a30THBIX U (ocOpPHBIX yI0OpEeHMI; ToTyUYeHue, COOMpaHe, paclio3HaBaHUE U
M3Yy4YEeHHUE CBOICTB aMMHaka; MpPOBEJCHHE KaueCTBEHHBIX pPEaKIHil Ha HOH
aMMOHUS Uu  (ochaT-uOH M U3yYEHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICCTBUE KOHIICHTPUPOBAHHON a30THON KHCIOTBI C MEAbI0 (BO3MOXKHO

HCIIOJBb30BaHHUC BI/IHGOMaTepI/IaJIOB); HN3YUCHUC MOI[CJIefl KPpUCTATNINYCCKUX




pewéTok anmasa, rpadura, (¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTUBOIa3a; MOJy4eHHe, cOOMpaHHe, PACIO3HABAHUE U H3YyYEHHE CBOMCTB
YIJIEKUCIIOro ra3a; IPOBEJIEHUE KayeCTBEHHBIX peaklMi Ha KapOoHar- u
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPOJYKIHMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO011ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosnoxenus B Ilepuonnueckoir cucrtemMe XuMHYecKux dieMeHToB J[.U.
MenpneneeBa u crpoeHus atoMoB. CTpoeHue MeTaiuioB. Metauueckas CB3b U
METaJJIMYecKass ~ KpUCTalsInyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOICTBa MeTayuioB. O0Iue crocoObl MOIy4eHUs
MeTasuioB. [loHsITHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cuUcTeMe XMMHYECKUX
aneMmeHToB J[.MI. MeHaeneeBa; CTpOEHHE MX aTOMOB; HaX0XJIEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCUABl HATpusd M Kanud. [IpuMeHeHHe IIEeNoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHE B
IIepuoauueckoit cucreme xuMuueckux aneMeHToB .M. Menneneesa; crpoenue
UX aTOMOB; HaxOXJeHHWe B mpupoae. Pu3N4ecKue M XUMUYECKUE CBOMCTBA
MarHusi ¥ Kainplus. Baxuelmme coeAuMHEHUs Kaublus (OKCHUI, TUAPOKCHU]I,

conn). 2K&cTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEeHuUs

3.5

AmomuHuii: monmoxkenne B Ilepuoaudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
J.. Menzaeneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupone. dusudeckue u
XUMHYECKHUE CBOMCTBA ATFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHUA

AJIFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB J[.1.
MeHnpeneeBa; CTpOEHHUE aTOMa; HAaXOXIeHWE B mnpupoje. Duzndeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux coctas, cBOICTBA U TTOTyUCHUE




3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CIIJIaBOB,
X (DU3MYECKUMU CBOWMCTBAMHU; HW3YUEHUE PE3yIbTATOB KOPPO3WH METAIJIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0coOeHHOCTEHN
B3aUMOJICMCTBUSL OKCHJA Kajbldd M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB >KECTKOM BO/IBI;
mporiecca TOpPEHHs Keje3a B KHCIOpoAe (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEaKUUi HAa MOHBI
(Maraus, Kamblus, agromuHus, nuaka, skenesa(ll) um oxenesa(lll), memm(ll);
HAOJI0/IEHUE U OMHCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATpPHS,
Kamusi W Kaublusg  (BO3MOXKHO  HCIIOJIb30BaHHWE  BUIACOMATEPUAJIOB);
UcClIeIoBaHNe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHei1ine MeTamisl 1

HUX COCIUHCHUS

XHUMHS ¥ OKpYXkKarolas cpena

4.1

HoBrie MaTCpHaJibl U TCXHOJIOTHH. BemectBa u MaTcpHrajibl B MOBCEIHEBHOM
JKU3HH YCJIOBEKa. XUMHS U 300pPOBLE. bezomacHoe HCIOIB30BaHUE BEIISCTB U
XUMHNYCCKUX peaKI_[I/Iﬁ B 6HTy. HepBaﬁ noMoumb HIpru XUMHUYCCKUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHNH SKOJIOTHYECKUX MPOOIEM.
[IpuponHblE WCTOYHUKH YTJIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, He(dTh),

MMPOAYKTHI UX nepepa60TKI/I, HX POJIb B 6LITy " IPOMBIIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTcpHraJioB (CTCKHO, CIlJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TII03HABAaEMOCTH SIBJICHHUU Opupoabl, ITOHHMMAHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak o0JracTu COBPCMCHHOT'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccroHaTbHON NESITEIBbHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENbHOCTH
U Cc/eNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMUYECKHE MOHATUSI: XUMHYECKUUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CpemHss), XUMHUYECKas
peaKius, peaKIuu COCOUHEHHUs, PEAKIMHU Pa3NIOKEHHS, PEaKIuu
3aMeIeHus, peakMi OOMEHa, TEIUIOBOM 3(PEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUU, PACTBOP, MAccoBas OIS XUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs KOHIEHTPaIUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, SHGKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTane, paguyc aToMma, BaJCHTHOCTb, CTENEHb OKUCIICHUS,
XMMHUYECKast CBSA3b, 3JICKTPOOTPULIATEIIBHOCTD, OJISIpHAS U HETIOJISIpHAsT
KOBAJIEHTHAas  CBs3b, MOHHAs  CBS3b, METAUINYECKas  CBSI3b,
KpHCTAJUIMYECKast pemeérka (aroMHas, WOHHAsA, MeTaJuIn4ecKas,
MOJICKYJIIpHas), MOH, KAaTHOH, aHWOH, 3JEKTPOJIUT M HEIIECKTPOIUT,
ANEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HOHHOrO OOMEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENIFHBIE ~ PEAKIWH,  OKUCIHUTENb U
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakiuu, Karammzarop, I[1JIK, kopposus

METAJIJIOB, CILIABLI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanuun

Biianenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MATEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB

H XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBECKA M OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

YMCHHUEC HUHTCIPUPOBATH XHUMHUYCCKHUC 3HAHHUA CO 3HAHHUAMHU OPYTrUux

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3TUYHBIMU MCTOYHHKAMM HH(OpManuu
N0 XUMHMM (Hay4yHas W Hay4yHO-TIONYJSpHas JHUTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBAX, HX
MPEBPALICHUAX n IMPAKTHUYCCKOM MNPpUMCHCHUU u YMCHHUC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmnapara M CHMBOJIMYECKOI'O




A3bIKa XUMUHU Ui COCTaBlIeHUS (DOPMYJT HEOPraHMYECKHX BELIECTB,
YpaBHEHUM  XUMHUYECKUX  pPEaKLHUi; OCHOBAMM  XHUMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHS DJIEMEHTa B HepnonnquKoﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOIiee 4Yucio
AJIGKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB TIO0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOXKEHHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TIJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarth:

7.1 XUMHYECKHE DJIEMEHTEI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessTh:

8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsl

' HOHA

8. BUJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B

' COCOUHEHHIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCIIUTE/Ib 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPWUH, KW, MarHHM,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI W THIPOKCHIIBI

9.2 metamuioB |-lIA rpynn, amomunus, meau (l), uunka, xenesa (Il u

1), okcuner yriepona (I u 1V), kpemuns (1V), azora u dhochopa (Il

u V), cepst (IV u VI), cepuucrasa, cepHas, a3orucras, a30THas,




dbocdopHas, yrojibHas, KpeMHHEBAsK KHCJIOTA U UX COJIH)

IMPOrHO3UPOBATH u XapaKTEepUu3oBaTh CBOMCTBA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUA, NPUMCHCHHUC BCUICCTB B

%3 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMUUYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue coCcTaBIsATh MOJICKYIISIPHBIC M HOHHBIC YPAaBHCHHSI PEaKIIHid, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKTAIOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIGHYIO MOJICKYJISIDHYIO M MOJIIPHYEO MAcCChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XHMHUECKHUX PEaKIUi U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro Tio3HaHus  (HaOIOIEeHHE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yYEHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHHe chopMymHpoBaTh MpoOiIeMy U
MPEJIOKUTH MMYTH €€ PEIICHUs
199 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M JIa0OPaTOPHBIM 00OPYIOBAHUEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepesKeHuUs
123 37I0pOBbSl U OKPYXKAIOIIEW NPUPOAHON Cpellbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACUCTBHS HA >KUBBIE OPTaHU3MBI OMPEeNEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS W IMPEAOTBpALLEHUS UX BPEAHOIO
BO3JECHCTBUSA
13 Hannume mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS




CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YUCHUC U OIIMCAaHUEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIIECTB, O3HAKOMIJICHUC
C (1)I/ISI/I‘ICCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPHU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Ifl

13.2

HU3Yy4YCHUC croco0oB pasaciICHusa cMmecent

13.3

IMOJIY4CHHUE KHUCIOopoaa W H3YUCHHUC €TI0 CBOﬁCTB; IMOJIY4YCHUEC
BOAOpPOJa U M3YUYCHUC CTO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

MPUTOTOBJICHHE PACTBOPOB C ONpPENEIEHHONM MaccoBOM Jonei

pPacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHUE VHAUKATOPOB (;1akmyca, METHJIOpaHka u
denondranenna) Ans ONpeneNeHUs XapaKTepa Cpelsl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U OIIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )51 HEPACTBOPHUMbBIMHU
OCHOBAaHUAMHU, COJISIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUME OAHOro McETaljla JApyruM H3  pacTBOpa  COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

MUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((9J'ICKTpOJ'II/ITI/I‘leCKa$I
JUCCOLIM AL, «BakHelmme HEMETauIbl U HX COCAUHCHUA»,

«Baxkneiiie MeTaljIbl M UX COSANHECHU

13.8

XUMHYECKHE  JKCHEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUS peaKuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYMmenue:

141

NpPEACTaBIATh pe3yJabTaThl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JIOKa3aTeabCcTB, Tpa@uKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE

3aKOHOMECPHOCTH




14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMM H IMPOLCCCaAMU, NPOUCXOAAIIUMA B MaKpO- 1 MUKPOMUPC,

00BACHATH IIPpUYKUHBI MHOFOO6paSI/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BCIUICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Moab. MomsipHass macca. MoOJsipHBIE 00BbEM Tra3oB.

BzanMocss3p KOJIMYCCTBA, MACChHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie 1 XUMHUYECKHE SBICHUS. XHUMHYECKas pCaknuusa nu eé IMPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

Ilepnonnueckuit 3akoH u lleproguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnoauueckuii 3akoH. llepuoanueckas cucrema xumMudeckux 3ymemMeHToB J1.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H3oTomsbl. QHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusg (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METANIMYECKNX W HEMETAJUTMYECKUX CBOMCTB) © WX COCJUHEHHHA B
COOTBETCTBHU C TIIOJIOKEHHEM »JJieMeHTOB B Ilepuogmdeckoit cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBaneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJIBHOCTB XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMyecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOM CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecoseoOpa3yromye; OCHOBaHMK (IIETOYM W HEPAaCTBOPHMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusA, Kajiusd, Marovusad W KaJbLWA, aJllOMUHHA, KEJIC3a. BHCKTPOXI/IMI/ILICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIO0B

4.4

dusznyeckue U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MeTtamwioB IA—-IIIA rpymn, munka, mequ(ll) n

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

4.7

XVUMHUYECKUE CBOMCTBA OCHOBAHHWHN W aM(POTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomydyeHune OCHOBaHHWM U

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KPEeMHHEBOW, yrojdbHOW. OcoObie
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tomy4yenue kucnot

4.9

OO0mre XuMHYECKHe CBOMCTBA cpenHux conet. [lomyuenue coneit

4.10

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Tony4yeHne amMmmHaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1me




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB
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I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBoMy 3¢¢ekTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

5.2

TennoBoii 23 PeKT XUMHUECKONW Peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y DHAOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIBHEIC pPCaKkuu. OKHCIMTEI U BOCCTAaHOBHTCIIU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. SHGKTpOHHLIﬁ banaHC

OKHCJIHUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

5.4

Teopust aMeKTpOIUTHYECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHn Jucconnanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

X¥UMHS ¥ OKpYXkKarolas cpeia

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBafl MnmoMoump IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYKAlIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpPeJOTBPALICHHS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJIK). Ponp xumuu B
pELICHUH HKOJOIMYECKHX MpoOieM. YCuieHHe MapHUKOBOro »(dekra,

paspylieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U MX COCTUHEHHUH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM Xxo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coenHeHuH. [loHsATHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIOCOOBI 3aLIUTHI X OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKHU YTJIEBOJOPOAOB (Yyroyib, HPUPOJIHBIM Ta3, HEPTH),

MPOIYKTHI HX NepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHBIC TOHATHS OO0 OPraHUYECKMX BEIIECTBAX KaK O COCAMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMILIEPUH, YKCYCHasl KUCIIOTA).

[TonsiTie 0 OGHOMIOTMYECKU BAKHBIX BEIIECTBAX: JKUpax, Oelkax, yrieBojax — U ux




POJIHN B )KU3HU YCIIOBEKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8-i kitacc: 0a30BbIN YPOBEHB: YUCOHUK; 5-€ U3MaHKE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiOoHEepHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U31aHue, TepepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






