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HOACHUTEJIbHAS 3AIINCKA

IIporpamMma o Xxumuu Ha ypoBHE OCHOBHOT'O 0OIIEro 00pa30BaHus COCTABICHA HA OCHOBE TPEOOBaHMH K pe3yIbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM
MpOrpaMMbl OCHOBHOTO 001Iero oopazoBanusi, npeacraBieHHbIX B DI'OC 00O, a takxe Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIICTIIIH NPENoJaBaHus yueOHOro mpeaMera « XuMush» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[IporpamMmMa o XxuMuM AaE€T MPEICTaBICHNE O LENAX, OOLIeH cTpaTeruu 0OyUeHHs, BOCIUTAHUS U Pa3BUTHsI 00YYaIOLIMXCsI CPEICTBAMU y4eOHOT'O MpeIMeTa,
YCTaHaBJIMBAEeT O0s3aTEeIbHOE MPEIMETHOE COAEpXKaHHE, MPEIyCMaTpUBaeT DPACIpEleNICHHE €ro IO KiaccaM M CTPYKTYpHpPOBaHHE IO pazfesiaM U TeMaM
IPOTPaMMBbI [0 XMMUH, ONPEAEIsIeT KOJMUECTBEHHbIC U KaueCTBEHHbIE XapaKTEPUCTUKU COAEPKaHMS, PEKOMEHIYEMYIO IIOCJIECA0BATEIbHOCTh N3YyUEHHSI XUMUH C
y4ETOM MEKIMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM y4eOHOTO Tpolecca, BO3PACTHBIX OCOOCHHOCTEH 0O0ydaromuxcs, ONpeaeisieT BO3MOKHOCTH
npeaMera Ul peann3alud TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMBbl HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUs, a TAKXKe
TpeOOBaHUH K pe3yabTaTaM OOy4YeHHUs] XMMHUU Ha YPOBHE L€l N3y4eHMS MIPeaMeTa 1 OCHOBHBIX BUJOB yU4€OHO-II03HABATEIBbHON AEATEILHOCTH 00y4aroIerocs mno
OCBOCHHIO YYEOHOTO CO/ICPIKAHHSI.

3HaHUe XMMUH CIIy>KUT OCHOBOH U1l (OPMUPOBAHHUS MUPOBO33PEHUs 00yUaroIIerocsi, ero NpeAcTaBICHU O MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparoT GopMHpyeMble XUMHEH MPEICTABICHHUS O B3aUMOIPEBPALICHUIX SHEPTUN U 00 JBOJIOIUH BEIIECTB B MPUPOJE, O MyTSIX PEIICHHs TII00AbHBIX MPOoOieM
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YJHEPTETUIECKOH, MAIIIEBON M IKOJIOTHUECKON 0€30IacHOCTH, Mpo0IIeM 31paBOOXPaHEHNSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3allii BO3MOKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPBI IUIHOCTH, €€ 00IIeH 1 PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHNSI K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB MX CAMOCTOATEIILHON Y4eOHOM esTeIbHOCTH,
9KCIIEPUMEHTAITLHBIX U HCCIIEIOBATEIBCKUX YMEHUH, HEOOXOMMBIX KaK B IOBCEHEBHOW )KU3HH, TaK M B IPOPECCUOHAILHON IEATENLHOCTH;

3HAKOMMT CO CTIeHU(PHUKOI HAYYHOTO MBILUICHHS], 3aK/IabIBAET OCHOBBI LIEJIOCTHOIO B3IVISAA HA €AMHCTBO IPUPOBI M YETIOBEKA, SIBIISICTCS. OTBETCTBEHHBIM 3TarioM
B ()OPMHUPOBAHUH E€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH O0Y4atOLINXCs;

crnoco0cTByeT (OPMHUPOBAHHIO IEHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IIPUPO/IE, K YEIOBEKY, BHOCHT CBOW BKJIA]] B 9KOJIOTHYECKOE
o0Opa3oBaHue 00y4arOIIMXCS.

Hannple HampaBiieHHs B OOyYeHMHM XHMHUHM OOECHEUMBAIOTCS CHENU(PUKONW COJepKaHUS Y4eOHOro mMpeaMeTa, KOTOPBIA SIBISETCS IeJarorHuecKu
a/IaTUPOBAHHBIM OTpaskeHHeM 0a30BOM HayKH XMMUH Ha ONpeAeIEHHOM dTane e€ pa3BUTHS.

Kypc xumnn Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI MEPBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB
HEOPraHMYEeCKOH XUMHU M HEKOTOPBIX OTJENbHBIX 3HAUUMBIX OHATHIA OPTaHUYECKONH XUMHH.

CrpykTypa coaepKaHus MPOrpaMMEbI 10 XUMHUH c(hOpMHUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/1a K e€ n3ydeHuto. CoepikaHue CKIIaJbIBAETCS U3 CHCTEMBI
MOHATHN O XMMHYECKOM DJIEMEHTE M BELIECTBE U CHCTEMBI MOHITHN O XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHN30BaHbI IO MIPUHIIUITY
MIOCJIEIOBATEIFHOTO PA3BUTHSI 3HAHUIN HAa OCHOBE TEOPETUICCKUX MPECTABICHIN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJIAPHOI'O YYCHUA KaK OCHOBBI BCET'O €CTCCTBO3HAHMA
— Ilepuoauueckoro 3akoHa JI. . MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;



— Y4YC€HUA O CTPOCHHH aTOMAa U XUMHAYECKOU CBA3H,
- HpeHCTaBHCHI/If/i 00 3J'IeKTpOJ'II/ITI/I‘lCCKOI\/'I Aucconranym BEIIECTB B paCTBOpPAX.

Teopernueckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE AMITMPHUYSCKU IMOJYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIICAOBATEIIBHO OT OJJHOTO
YPOBHSI K JAPYTOMY, BBITIONHSS (YHKIUK OOBSICHEHHS M TMPOTHO3MPOBAHUS CBOWMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHS W TIOIYYEeHUS
M3y9aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHMIO NPEACTABICHUS O XMMHYECKOH COCTABISIOIIEH HAydYHOHW KapTHHBI MUpPa B JIOTHKE €€
CHUCTEMHOI MPHUPO/BI, IEHHOCTHOTO OTHOIIEHHS K HayYHOMY 3HAaHHMIO M METOJaM IO3HAHHA B Hayke. M3yueHHe XUMHM MPOUCXOAUT C MPUBIEUYECHUEM 3HAHUM U3
paHee U3y4eHHBIX yueOHBIX MpeaMeToB: «OKpyxaromuii Mupy», «buonorus. 5—7 kinacce» n «Pusnka. 7 Kiaacc.

[lpn w3ydeHNH XUMHU MPOUCXOTUT (OPMUPOBAHHME 3HAHWH OCHOB XMMHYECKOM HAayKHM Kak 00JacTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPaKTHYECKON
NEeSITENIbHOCTH YeIOBeKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHPOBOI KyJIbTyphl. 3aJada y4eOHOI0 MpeAMEeTa COCTOUT B (POPMUPOBAHUU CHCTEMBl XUMUYECKUX 3HAHUH
— Ba)KHEHIMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TTOJIOKEHHUH, TOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOT0 XapaKTepa, SA3bIKa HAYKH, B IPHOOLICHNHN K
HAYYHBIM METOJaM TO3HaHMS TPU M3YYCHUH BEIIECTB M XUMHYECKUX PEaKUUi, B (OPMUPOBAHMU M PAa3BUTUHU MO3HABATEIHLHBIX YMEHHUH M MX NMPUMEHEHUHU B
y4eOHO-T103HaBaTEeNbHON U y4eOHO-MCCIEI0BATEIBCKON AEATEFHOCTH, OCBOCHUH MTPAaBUII O€30M1aCHOT0 OOPAILEHHS C BEIIECTBAMU B IOBCEHEBHOM KU3HU.

[Ipu M3y4eHnn XMMHUM Ha YPOBHE OCHOBHOTO 00II[eT0 00pa3oBaHusl BaXKHOE 3HAUCHHE TIPUOOPENN TaKKe 11T , KakK:

— (opMupoBaHre WHTEIUIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOO0Opa30BaHHUIO, COTPYIHHYECTBY, CAMOCTOSATENILHOMY HPUHSITUIO PEIICHHH,
CHOCOOHOM ajanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

— HalpaBJICHHOCTb O6y‘leHI/I$I Ha CHCTEMAaTHYCCKOC HpI/I06II_I€HI/I€ 06y'{aIOH_II/IXC$I K CaMOCTOSITEIIFHOM IT03HAaBaTEIbHOM ACATCIIBHOCTH, HAYYHBIM MCTOdaM
IIO3HAaHUAA, Q)OpMHp}’IOH.II/IM MOTHUBAILIUIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMHH;

— o0OecrieueHne yc.TIOBPIﬁ, CHOCO6CTByIOH_II/IX an/I06peTeHmo 06y‘{aIOH_II/IMI/IC$I OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, IMMTO3HAHUA M CaMOIIO3HAHUs, KIHOYCBBIX
HaBBIKOB (KJ'IIO‘IeBI:IX KOMHGTeHHHﬁ), HUMCIOIINX YHUBCPCAJIBHOC 3HAUCHUC JI1 PA3JIMYHBIX BUAOB JCATCIBHOCTHU,

- q)OpMI/IpOBaHI/IC O6H_[ef;1 (bYHKLII/IOHaJ'IBHOﬁ n CCTCCTBCHHO-Hay‘lHOfI T'paMOTHOCTHU, B TOM YHUCJIC yMCHI/Iﬁ OOBSICHATH U OLICHUBATDH ABJICHUA OKPYXKAIOUICTO
MHpa, UCIIOJIb3YS 3HAHUA U OIIBIT, IIOJYUYCHHBIC ITPU U3YUCHUU XUMUH, IPUMCHATH UX IIPHU PCIHICHUU HpO6H€M B HOBCGﬂHCBHOﬁ JKHN3HHU U pr,Z[OBOﬁ JCATCIIBHOCTHU,

- (bOpMI/IpOBaHI/Ie y 06yqafomnxc;1 TYMaHUCTUYCCKUX OTHomeHHﬁ, INOHUMAaHUA ININEHHOCTH XHWMHYCCKHUX 3HAHUH JUIS BBIpa6OTKI/I OKOJIOT'MYECCKH
LIGJ'ICCOO6pa3HOFO IIOBCACHUA B 6BITy n pr,I[OBOﬁ ACATCIIBHOCTHU B LCJIAX COXPAaHCHUA CBOCTO 310POBbA U Opr)KaIOHICﬁ HpHpOI[HOﬁ CpCAbL;

— pa3BUTHE MOTUBALMH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH
K 0CO3HAaHHOMY BBIOOpY MPOQUIIS U HANPaBICHHOCTHU JalbHEeHero 00yueHusl.



OO1ee YnciIo 9acoB, OTBEACHHBIX JUIS U3YYCHUS XVMMHUH HA YPOBHE OCHOBHOTO 001ero oOpa3oBanus, cocrasisier 136 dacos: B 8 kinacce — 68 yacoB (2 yaca B
HeJeno), B 9 kimacce — 68 gacoB (2 gaca B HEACIIO).

COJEPXAHUE OBYYEHUA
8 KUVIACC.
IlepBoHayaabHbIC XHMHYECKHE IOHATHS

[Ipeamer xumuu. Ponb XUMHUM B JKM3HU 4YelOBeKa. XUMHUS B CUCTeMe HaykK. Tena u BemlecTBa. OU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSHUE
BemiecTB. [loHsTHE 0 MeTOJaX TO3HAHUS B XUMHUU. UncThie BemecTBa U cMecr. CIocoObl pa3/ieieHns CMeCeH.

ATOoMBI 1 MOJICKYIJIBI. Xumudeckue 3jeMeHThl. CHMBOJIBI XUMAYECKHX 3JIEMEHTOB. HpOCTHC " CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IGKyJ'IHpHOG Y4Y€HHUE.

Xumnueckass ¢opMmyna. BaleHTHOCTH aTOMOB XHMMHMYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BemecTB. OTHocuTeNnbHAas aTOMHas Macca.
OTtHOocuTenbHas MOJEKyJspHas macca. MaccoBasi O XMMHYECKOIo 3jieMeHTa B coeanHeHuu. KommuecTBo BemiectBa. Mosb. MomspHas macca. BzaumocBsss
KOJIMYeCTBa, MacChl W 4YHCIa CTPYKTYpHBIX €AWHUII BemlecTBa. Pacdyérel mo QopMmynam XMMHYECKHX coeanHeHWHd. Du3nueckue M XUMHUYECKHUE SIBIICHUSL.
Xumuueckas peakuus M e€ NpU3HAKU. 3aKOH COXPAaHEHHMsS Macchl BELIECTB. XUMHUYecKHe ypaBHeHUs. Knaccupukanus XMMHYECKHMX peakUuil (CoeanHEeHHS,
pas3ioKeHusl, 3aMeIleHHs, 0OMEHa).

Xumuueckuil IKcnepumenm. 3HAKOMCTBO C XWMHUYECKOH MOCYAOH, MpaBWjIamMH PaOOTHl B Jla0Opatopud W NpuéMamu oOpamieHus ¢ JabopaTOpHBIM
00OpyZIOBaHHEM, U3yYCHUE W ONHCAaHHE (U3MYECKHX CBOWCTB 0Opa3lOB HEOPraHMYECKHX BEIIECTB, HaONOJcHUE (U3NUECKUX (IUIaBJICHUE BOCKA, TasHHE JIbJa,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHJIEHCAIHSA BOJbI) U XMMHYECKUX (TOPEHHE CBEYM, NMPOKAIMBAHUE MEIHON TPOBOJIOKH, B3aUMOJEHCTBHE Mela C
KHCIIOTOM) SIBIIEHUH, HAOIIOICHNE U OTIMCAaHUE MTPU3HAKOB MPOTEKAHUS XUMHUECKUX peaknnid (pas3iioskeHue caxapa, B3auMOICHCTBHE CEPHOI KHUCIOTHI C XJIOPUIOM
Oapus, paznokenue rugpokcuna meau (1) nmpu HarpeBaHuu, B3auMoJicHCTBHE Keje3a ¢ pacTBopoM cosid Meau (1), u3yuenue crnocoOOB pasjiefieHus: CMeceit: ¢
MOMOIIBI0 MarHuTa, GUIBTPOBaHKE, BHIIAPUBAHKE, TUCTUILISAIMS, XpoMaTorpadus, MpoBeJcHNEe OYUCTKY MIOBAPEHHOM COJM, HAOJIO/ICHNE U OITMCaHHE PE3yJIbTaToB
MIPOBEJICHYSI OTIBITA, MJLTFOCTPUPYIOMIETO 3aKOH COXPaHEHUS MACChl, CO3/IaHe MOJIEIe MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:kHejinue npeacraBuTe 1 HEOPraHUYECKUX BelleCTB
Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopon — aneMeHT M mpocToe BemecTBo. HaxoxaeHuwe Kuciopoaa B NpUpoje, GU3NYECKUE U XUMHUUYECKHE
cBoticTBa (peakuuu roperus). Okcuapl. [Ipumenenne kucnopona. CrocoObl NOMydeHHs KUCIOpPOoAa B 1a00opaTopuu U NpoMBINIIEHHOCTH. KpyroBopot kuciopoaa B

npupoze. O30H — aJUTOTponHAs MOIU(HUKAITNS KHCIIOPOa.

TemnoBoit 3pdekT XMMUYeCKOW peakiuy, TEPMOXHUMUYECKHUE YPaBHEHUsI, 9K30- U DHJOTEPMUYECKHE PEaKIUH. TOIUIMBO: yrojb M MeTaH. 3arps3HeHue
BO3/1yXa, YCUJICHUE MMapHUKOBOTO 3¢ (hexTa, pa3pyLieHne 030HOBOTO CIIOA.

Bomopoa — aneMeHT u mipocToe BemecTBO. HaxokmeHne Bomopoda B Mpupojie, GU3NIeCKue U XUMUYIECKHE CBOWCTBA, MPUMEHEHUE, CITIOCOOBI TOTyICHHUS.
Kucnoter u conmu.MoinspHbiii 00bEM ra30B. PacuéThl Mo XUMHYECKUM ypaBHEHUSIM.



®duznueckue cBorcTBa BoAbl. Boga xak pactBoputens. PacTBopsl. HacklllleHHBIE ¥ HEHACKHIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas
JIONIST BEIIeCTBAa B pacTBOpe. XWMHUYECKHe cBOWCTBa BOAbl. OcHOBaHWA. Poib pacTBOpOB B MpUPOAE W B KHU3HH HeloBeKa. KpyroBopoT BOIBI B TMPHPO/IE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa U OUUCTKA MPUPOTHBIX BOJ.

Knaccudukamms nHeopranmueckux coenuHeHnid. Oxcuasl. Kiaccmdukanms OKcHIOB: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) W
HeconeoOpasytomue. Homenknatypa okcugoB. @usndeckre u XMMHUUECKUE CBOWCTBA OKCHIIOB. [lomyueHre okcHaoB.

OcnoBanns. Kiaccudukauuss OcHOBaHWM: MIENOYM W HEpacTBOPUMBIE OCHOBaHWs. HomeHknaTypa ocHoBanud. ®usnyeckue W XMMHUYECKHE CBOWCTBA
ocHoBaumil. [lomyuenue ocHoBanuii. Kucnotsl. Kinaccndukanusa kucnor. Homenknarypa kucinor. Ousmdeckrne M XUMUYECKHE CBOMCTBA KHUCIOT. Psia akTHBHOCTH
metaiioB H. H. beketosa. [lomyuenne kuciotr. Comn. Homenknatypa coneit. @u3nueckne u XuMuaeckne cBoiicta coneil. [lomyduenne coneii.l eneTndeckas cBsi3b
MeX/1y KJlaccaMi HEOPraHMYECKUX COeTMHEHHM.

Xumuyeckuil IKcnepumeHm. Ka4UeCTBEHHOE ONPE/ICIIEHUE COAEPKaHMUs KUCIOPOAa B BO3yXe, MOJydYeHHE, COOMpaHne, Paclio3HaBaHUE U U3yYCHHE CBOMICTB
KHCJIOPOJ1a, HAONIIOJICHUE B3aMMOICHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBHSI BOZHUKHOBEHUS M MPEKpaIIeHUs TopeHus (Moxapa), 03HaKOMIICHHE ¢ 00pa3laMu
OKCHJIOB M ONMCAaHHE UX CBOWCTB, MOJIyYeHHE, COOMpaHne, PACIIO3HABAaHHUE U M3YyY€HHE CBOICTB BOAOpoaa (TOpeHue), B3aUMOACHCTBHE BOJOPOAA C OKCHIOM MEAU
(II) (Bo3MOXHO MCTONIB30BaHKE BHIICOMATEPHAJIOB), HaOMoqeHre 00pa3IoB BEIIeCTB KOJIMYECTBOM | MOIIb, UCccTieloBaHue 0COOEHHOCTEH PacTBOPEHHMS BEILIECTB C
pa3IMYHON PacTBOPUMOCTBIO, IMPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JOJEH PacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHUE BOJBI C METAJLIAMU
(HatpueMm u KambpItueM) (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPHATIOB), MCCIEAOBaHUE OOpPa3llOB HEOPTaHWYECKHX BEIIECTB PA3NMYHBIX KIIACCOB, HAOIIOJCHIE
W3MEHEHUSI OKPAacKH WHIWKATOPOB B PacTBOpaxX KHWCIOT M IIenodel, m3ydeHue BzamMonedcTBUs okcuma memu (II) ¢ pacTBopoMm cepHOl KHCIOTHI, KHUCIOT C
MEeTaJlJIaMH, peakluil HeHTpaiaus3aluy, MOJyYeHHEe HEepacTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OIHOTO MeTala JpPYT'MM U3 pPacTBOpa COJIM, pelIeHue
SKCIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHeue Kjaccbl HEOPraHUUYECKUX COSTMHEHUI».

Ilepuoguyecknii 3axkon u Ilepumoguueckass cucrema xumuuyeckux 3viementoB JI. WM. MenneneeBa. CTpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHbIE PeaKIIui

IlepBble mombITKM KiIACCH(DUKAMM XUMHYECKHX 3JeMeHTOB. lloHSTHE O rpynmax CXOOHBIX 3JIE€MEHTOB (ILENOYHbIE M IIETOYHO3EMENbHbIE METalIbl,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(OTEpHBIE OKCUIBI H THIPOKCHIBI.

[lepuogmueckuit 3akoH. Ilepmommueckass cuctema xumudeckmx odnemeHtoB Jl. U. MenneneeBa. KopoTkomepuomHas W UIMHHONEPHOJHAS (OPMBI
ITepuoauueckoil cucrembl xumuueckux snemeHToB JI. WM. MenaeneeBa. [lepuonsl u rpynmbl. OU3NUECKUN CMBICT MOPSIAKOBOIO HOMEpa, HOMEPOB IEpUOJa U
CPYIIbI BJIEMEHTA.

Crpoenune aromoB. CocraB aTtoMHbIX siaep. M3orombl. DnexTpoHbl. CTpOSHHE 3JCKTPOHHBIX O000JI0YEK aTOMOB MEPBBIX 20 XMMHUYECKHX 3JICMEHTOB
[Tepuonuueckoit cuctemsl . 1. MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA O ero nonoxeHuto B [lepuonunueckoit cucreme /1. 1I. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJinyCa aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJUIMYCCKUX U HEMCTAJNIMICCKUX CBOICTB 110 rpyiimam u nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoil cUCTeMbl XUMUYECKUX 3JEMEHTOB IJisl pa3BUTUA Hayku U npaktuku. J[. Y. MenaeneeB — yuéHblil u
TpaKIaHUH.



Xumunueckas cBs3b. KopaneHTHas (HOHHpHaH n HCHOJ’IHpHaSI) CB3b. BJICKTPOO"[’pI/IHaTGJIBHOCTB XHMHYCSCKUX 3JIeMEHTOB. MloHHAs CBSI3b.
Crenens okuciaeHuss. OKHCIMTEILHO-BOCCTAHOBUTEIIHLHEIC pCaKkuuu. Hpoueccm OKHCJICHMS U BOCCTaHOBICHUS. OKUCINUTEIN U BOCCTAHOBHTEIIN.

Xumuyeckuil IKcnepumenm:. n3yueHre o0Opas3oB BEIECTB METAJUIOB U HEMETAIJIOB, B3aUMOACHUCTBIE I'MIPOKCH/IA IIMHKA C PACTBOPaMH KUCIIOT U IIEJI0UeH,
MIPOBEJICHIE OTBITOB, MILTIOCTPUPYIOIINX IPUMEPHI OKHCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIH (TOPEHUE, PEaKIIu Pa3I0KEeHHS, COSTMHEHNS).

Mesxcnpeomemnuie cea3u

Peanmaunﬂ MCKIIPEAMETHBIX CBs3CH IIpu U3y4YCHUH XMMUHU B 8 Kacce OCYHICCTBIIACTCA 4€PE3 UCIIOJIB30BAHUC KAaK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ,
TaK U HOHHTHﬁ, ABJIAIOINXCSA CUCTEMHBIMH JI1 OTACJIBHBIX TPEAMETOB €CTECCTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBINM (DakT, THUIOTE3a, TEeOpHWs, 3aKOH, aHAN3, CHUHTE3, KIACCHU(PHUKAIUSA, MEPHOAWIHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIEIh, SBICHUE.

du3mka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIA], U30TOMBI, PaIHOAKTHBHOCTH, MOJIEKYJIa, IIEKTPHUECKUH 3apsijl, BEUIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSHHE BEIeCTBa, ra3, GU3NYSCKUE BEIUUMHBI, CAMHUIIBI N3MEPEHHUS, KOCMOC, IIaHEThI, 3BE31b1, COJTHIIE.

Buonorust: poTocunTes, npixanue, ouochepa.

T'eorpadus: atmocthepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, MOJE3HBIE HCKOMTAEMBIE, TOTUIHBO, BOJHBIE PECYPCHI.
9 KUIACC.

BelecTBO U XMMHYECKAS] PeAKIHS

[Tepunonnueckmii 3akoH. [leproandeckas cucremMa xumudeckux 3meMeHToB Jl. Y. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
XUMHUYECKUX IEMEHTOB NEPBBIX TPEX MEPHOAOB, Kalus, KalbLUs M UX COCAMHEHUN B COOTBETCTBHM C IOJIOKEHHEM 3J€MEHTOB B Ilepnomnueckoil cucrteme u
CTpoeHHEM HuX aToMOB. CTpOEHHE BEIECTBAa: BHIbl XUMHUYECKOM CBA3M. THUNBI KPUCTAIIMYECKHX pPEMIETOK, 3aBHCHMOCTh CBOMCTB BEHIECTBA OT THIA
KPUCTAJUTMYECKON pemeETKH M BUIa XUMHUYECKoW cBs3u. Kiaccudukanmwss M HOMEHKIATypa HEOPraHMYeCKHX BEHIeCTB. XHMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHBIM KJlacCaM HEOPTaHWYeCKHX COeIWHEHWH, TeHEeTHYecKas CBS3b HeopraHmdeckux BemiecTB. Kiaccnpukanms XUMHUYECKHX Peakiuil mo
Pa3NMYHBIM IpU3HaKaMm (TI0 YMCIY M COCTaBy YYacTBYIOLIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTENEHEH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB, M0 0OPATHUMOCTH, TI0 YYACTHIO KaTalu3aTopa). JK30-  SHAOTEPMUYECKHE PEAKIIUN, TEPMOXUMUYECKHIE YPaBHEHUSI.

Ilonsatue o CKOpPOCTH XHUMHYECKOH pcaKknunu. Tlonsitue 06 06paTI/IMBIX nu HeO6paTI/IMLIX XUMUYCCKUX PCAKIUAX. IlonsTHE O TOMOI'CHHBIX U reTCpOrcHHbIX
peaKknuuax. Ilousatue o xarammse. IloHATHE 0 XUMHUYECKOM PaBHOBECHU. (DaKTopBI, BJIMAIOININE HAa CKOPOCTH XUMHYICCKOU p€akmrun M IOJIOKEHUE XUMHYCCKOI'0
paBHOBECH.



OKHCIIMTEIbHO-BOCCTAHOBUTECIIHLHEIC pcaKknuu, BJICKT‘pOHHBIﬁ 0aJaHC OKUCINUTEIBHO-BOCCTAHOBUTEILHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIHUTCIIBbHO-
BOCCTaAHOBHUTCIIbHBIX peaKuHﬁ C HUCIIOJIb30BAHUEM METOZA DJICKTPOHHOI'O Oananca.

Teopust HMEKTPOTUTHYECKON AUCCOMMALINN. DIEKTPOIUTHI H HEdNEKTPONHuThl. KaTHoHbI, aHNOHBI. MeXaHN3M TUCCOLMAINH BEIIECTB C Pa3TUIHBIMI BHIAMHU
XUMHUYECKOU cBsizu. CreneHb aucconmanud. CUIBHBIC M CJIa0ble AJIEKTPOIUTHI. Peakimu MOHHOTO oOMeHa. YCJIOBHS NMPOTEKaHWs PEaKIMii MOHHOTO OOMEHa,
MOJIHBIC U COKpalEHHbIE MOHHBIC YpaBHEHUs peakimid. CBOWMCTBAa KUCIIOT, OCHOBAHUI W COJICH B CBETE MPEICTABICHUN 00 AIICKTPOIUTHUYCCKOW JTUCCOIIUAIIVH.
KauecTBeHHbIe peakiiiy Ha HOHBI. [ToHATHE O THAPOIU3E COJEH.

Xumuyeckuil IKCnepumenm: O3HAKOMJICHUE C MOACISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEHIECTB — METAIJIOB M HEMETaJUIOB (rpadura u
anMasa), CIIOKHBIX BEIIEeCTB (XJIOpWAa HATPHS), MCCIENOBAaHNE 3aBUCHIMOCTH CKOPOCTH XUMUYECKOW PEAKIMH OT BO3ICHCTBUS Pa3UYHBIX (DaKTOPOB, UCCIIEIOBAaHNE
3JIEKTPONPOBOJHOCTH PAcTBOPOB BEILECTB, IMpolecca AMCCOIMAMK KUCIIOT, Iejaodel u cosell (BO3MOXKHO HCIOJB30BaHHE BUIEO MATE€pPHANIOB), MPOBEACHUE
OIBITOB, WJUTIOCTPUPYIOIMX TPU3HAKK MPOTEKaHWs peakuuid HOHHOTO oOMeHa (oOpa3oBaHHMe oOcajka, BbIIENCHUE ra3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIMIUX MPUMEPHl OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHue, peakiMu pPa3JIoKEHHUs, COeIWHEHUs), paclo3HaBaHWE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAUECTBEHHBIX PEAKIIMHA Ha MOHBI, PEIIEHNE IKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTa/jibl 1 MX coeTUHEHHS

OOmass xapakTepucTHKa TanoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTeNeHH OkucieHus. CTpoeHune W (Qu3MyYecKHe CBOICTBA MPOCTHIX
BEIIECTB — raJIoOreHOB. XMMHUYECKHE CBOMCTBA Ha IIpUMepe XJiopa (B3aUMOAEHUCTBUE C METallaMM, HEMEeTaulaMH, 1enodamu). Xiaoposogopoa. ComsHas KUCIOTa,
XMMUYECKUE CBOICTBA, MTONydeHue, npuMeHenue. JlelicTBre XI0pa U XJIOPOBOAOPO/Ia Ha OPraHu3M deJloBeKa. BaxkHeluye XI0puapl 1 UX HAXOXKACHUE B IPUPOJIE.

O6mias xapakTepucTuka 31eMeHToB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTeneHH okuciieHus. CTpoeHne U Qu3nyecKre CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHbIE MOIU(PHUKALNK KHCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOIOPOA, CTpoeHHE, (prusndeckue u
XHMHUYeckre cBoiicTBa. OKCHIBI Cephl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUcIoTa, (PM3NYecKue M XMMUYEeCKHe CBOHCTBA (00IIHe KaK MPpeCTaBUTEIsI
KJlacca KUCIOT W crienuduyeckne). XUMHYECKHE PEakiiy, JieKalline B OCHOBE MPOMBIIUICHHOTO cloco0a MONyueHHs CepHOW KUCIOTHL [IpuMeHeHue cepHOi
kucinoTel. Conmy cepHOM KHCIOTHI, KauecTBEHHas peakuust Ha cynbdar-uoH. Haxoxnenue cepbl M e€ coeAMHEHMH B NpHUpoje. XHMHUYECKOE 3arps3HEHHUE
OKpYIKarolei cpejibl COeIMHEHUSIME cephl (KUCIOTHBIE JTOMK/IH, 3arpsi3HEHUE BO3/AyXa B BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUSI.

OOmias xapakTepucTuKa 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B IPUPOJE,
¢usndeckue U XUMHYECKHE cBoWcTBa. KpyroBopor azora B mpupoge. AMMHaK, ero Qu3nyeckne W XMMHUYECKHE CBONCTBA, TMOiydeHHe U npumeHeHwne. Comnu
aMMOHHMS, UX (QU3MYECKHE U XMMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas! peakiysi Ha MOHbI aMMOHUS. A30THasl KUCIIOTa, €€ MojydyeHue, QU3nIecKie u
XMMHUYECKHe CBOWCTBa (0OLIME Kak MpeACTaBUTENs Kiacca KUCIOT M crneuuduueckue). Mcmnonp3oBanne HUTPATOB M COJIEH aMMOHMS B KAueCTBE MUHEPAJIbHBIX
ynoOpeHnii. XuMUUECKoe 3arpsi3HEHHE OKPYKAIoIIeH cpejibl COCTUHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3JyXa, MOYBBl M BOJ0EMOB). Docdop,
aJtoTporHbie Moaudukanuu Gocdopa, Gusndeckue n xumudeckne cpoiictea. Okcua pocdopa (V) u docdopHas kuciaoTa, pu3ndeckre 1 XUMUIECKHE CBOICTBA,
nonyuenue. Mcnonb3oBanue ¢ocaToB B KauecTBE MUHEPAIBbHBIX YA0OpEHUH.

OObmas xapakrepuctuka 531eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOSHHMS AaTOMOB, XapakTEepPHBIE CTEIEHH OKHCIECHHUS. YTIEpoA, ajuIOTPOITHbBIE
MOJU(UKAINN, PACIPOCTPaHEHHE B TpUpone, (HU3MUECKUe W XUMHUYecKue cBoiicTBa. AncopOumsi. KpyroBopor yriepoma B mpupojge. OKCHABI yriiepoja, ux
¢u3pueckue W XUMHUYECKHE CBOMNCTBA, AEHCTBHE HA JKHUBbIE OPraHU3MbI, IMOJIY4YE€HHE W NPUMEHEHHE. OKOJOTMYECKHE IpPOOJIeMBbl, CBA3aHHBIE C OKCHIIOM



yraepoga (IV), runotesa rino0anbHOrO MOTEIUICHUS KJIMMaTta, MapHUKOBBIA 3¢ ¢eKT. YTonbHas KUCIoTa M e€ ColM, UX (U3MYECKHEe U XUMHUYECKHE CBOMCTBA,
noJy4deHue u npumenenne. KauectsenHas peakuus Ha KapOOHAT-HOHBL. Vcronp30BaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIICHHOCTH U CEJILCKOM XO03SICTBE.

IlepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEINECTBAX KaK O COCOUHEHUSIX yriepoja (MeTaH, 3TaH, ITWIEH, alleTWICH, 3TaHOJ, TJIMLEPUH, YKCYCHas
kucnoTa). [IpupoaHble HCTOUHUKH YTIEBOAOPOIOB (Yroib, IPUPOIHBIN ra3, HeTh), MPOAYKTH UX NepepaboTKu (OEH3WH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsTe O OMONIOTMUYECKH Ba)KHBIX BELIECTBAX: XHpaX, OelKax, YrieBOJax — M HMX pPOJNM B JKM3HM 4YelOBeKa. MaTepHalbHOE €IWHCTBO OPraHMYECKUX H
HEOPraHMYECKUX COeIMHEHUH.

Kpemnuuii, ero ¢gusnueckne M XMMUYECKHE CBOMCTBA, MoNydyeHrWe W npuMmeHeHue. CoelWHEHUs] KpeMHHs B mpupoje. OOmue mpeacTaBieHus o0 oKcuie
kpemuus (IV) n kpemuneBoit kucnore. CHIMKATHI, UX WCIOIB30BaHUE B OBITY, B MMPOMBIIUICHHOCTH. BaKHEWIe CTpONTENbHBIE MaTepraibl: KepaMiKa, CTEKIIO,
LEMEHT, OeTOH, jkene300eToH. [IpobremMbl 6€30MacHOTO NCIOIB30BAHMS CTPOUTENFHBIX MAaTEPHAIOB B IOBCEJHEBHOM KHI3HH.

Xumuueckuii IKcnepumenm: u3yueHue o0Opa3loB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEICHNE KaUECTBEHHBIX PEAKUMH Ha XJIOpUA-
HOHbI H H36JHOI[CHI/IC IIPU3HAKOB HX IIPOTCKAaHHA, OIBITHI, OTPaAXAarOIIHUC (1)I/I3I/I‘ICCKI/IC M XHUMHYECKHE CBOMCTBA TaJIOTEHOB M HX COGI[I/IHCHI/II‘/’I (BOSMO)KHO
WCIIONb30BaHNE BHEOMATEPUANIOB), 03HAKOMIIEHHE C 00pa3laMy XJOPHUAOB (TaIOTEHUIOB), O3HAKOMIICHHE C 00paslnaMu cepbl M €€ COeAMHEHUSMH (BO3MOXKHO
WCTIONIb30BaHKE BUAECOMATEPUAIIOB), HAOIIOJeHHE Tpoliecca OOyTIIMBaHUsI caxapa MoJ JACHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yUYEeHHE XUMUYECKHUX
CBOWCTB pa30aBJICHHONW CEpPHOM KHCIIOTHI, MPOBEICHHE KAaueCTBEHHOW peakluu Ha Ccynb(aT-mOH W HaONMIOACHWE MpHU3HAKa € MPOTEKaHHS, O3HAKOMJICHHE C
(m3nyecKkuMm cBOMCTBaMH a30Ta, Gochopa M WX COCOUHEHHH (BO3MOXKHO HCITONB30BAaHUE BHEOMATEPHAJIOB), 0OpazlaMu a30THBIX U (ocOpHBIX yIOOpEeHHUH,
MOJy4eHue, coOMpaHHe, pacliO3HaBaHHUE W M3YyUYEHHE CBOWCTB aMMHaKa, IPOBEICHUE KAaYeCTBEHHBIX pPEaklMil Ha MOH aMMOHHUS M (ochaT-HOH U H3ydeHHE
MPU3HAKOB UX MPOTEKAHMUs, B3aUMOACHCTBIE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI ¢ MeJIbIO (BO3MOXKHO HCITONB30BaHUE BUICOMATEPHAIIOB), U3yUCHUE MOJCIICH
KPUCTAUTMUECKUX PemEToK anmasza, rpaduta, QyiuiepeHa, O3HAKOMIECHHE C MPOIECCOM aicOpOIMH PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIiéM H
YCTPOHCTBOM NPOTHBOTIa3a, MOJIydYeHHe, cCOOMpaHue, paclio3HaBaHUE M W3yYEHHE CBOWCTB YIJIEKHUCIIOTO ras3a, IPOBEICHHE KaueCTBEHHBIX peakuuil Ha KapOoHAT u
CHUJIMKAT-UOHBI 1 U3YUYCHHUC IMPU3HAKOB UX MPOTCKAHUA, O3HAKOMIICHUC C HpO,Z[yKHHeﬁ CUJINKATHOM IIPOMBIIIIJICHHOCTH, PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/lad I10
TeMe «BaxHele HeMeTallIbl U UX COEUHEHUSY.

MeTajiibl ¥ UX COeTUHEHUS

OO0mas XapakTepUCTHKAa XMMHYECKHX JJIEMEHTOB — METAlJIOB Ha OCHOBAaHMHM WX MOJNOXKeHHd B llepuoamueckoil cucteMe XHUMHUYECKHUX dieMeHToB [l
W. MenpgeneeBa n crpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTauindeckass CBA3b M METAUIMYECKAs KPUCTAUIMYECKAs PEIIETKA. ODJIEKTPOXUMUYECKHH psif
HanpspkeHuil MetamioB. du3ndeckue M XMMUYECKUe cBoicTBa MeTaiuioB. OOmme crnocoObl monydeHuss MeTauioB. [loHsATHE 0 KOpPO3UM METajuIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CrumaBel (CTanb, YyTyH, JIOPATIOMUHUM, OpOH3a) M WX NMpHMEHEHHE B OBITy M IpOMBINUIEHHOCTH. lllenmodnsie mMeTass:
nonoxenue B Ilepuonnueckoii cucreme xumudeckux anemeHToB J[. M. MeHnaeneeBa, CTpoeHUE UX aTOMOB, HaXOXACHUE B npupojae. Pru3ndeckue U XMMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne MeI0UHBIX METAJUIOB U MX COeIMHEHUH.

[[lenoyHo3eMenbHbIE METANIBI MAarHUW M KalnbUuil: mojokeHue B Ilepuoaunueckoit cucteme xumuueckux sneMmeHtoB J[. Y. MenneneeBa, crpoeHue ux
aTOMOB, HaxoXkjeHue B mpupone. Dum3mdeckne M XUMHUYECKHE CBOWCTBA MarHUs W Kaublsa. BakHeimune coenWHEHHWS Kablus (OKCHI, TUIPOKCHI, COJIH).
JXKEcTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHSI.



Amomunuii: nonoxxenue B [lepuoanueckoii cucreMe xummuaeckux aaemeHToB J. Y. MenpaeneeBa, cTpoeHHe aToMa, HAX0XACHUE B ipupoje. dusndeckue u
XIMHYECKHE CBOWCTBA AMOMUHIA. AM(OTEpHBIE CBOMCTBA OKCH/IA M THAPOKCH A ATFOMHUHUSI.
Keneso: nmonoxenue B [leproandeckoit cucteMe xumuueckux anementoB J1. V1. MenneneeBa, CTpoeHHE aToMa, HaXOXKIEHUE B ipupoae. Pusnyeckue u
XMMHUYECKUE CBOUCTBA kene3a. OKcHIbl, THIpOKCUab u conu xkenesa (1I) u sxenesa (I11), ux cocras, CBOMCTBA U MOJTyYCHHE.

Xumuyeckuii IKcnepumeHnm. 03HaKOMIICHHE ¢ 00pa3laMi METaJIOB M CIUTABOB, NX (PU3NUECKUMH CBOHCTBaMH, U3yUeHUE PE3YJILTATOB KOPPO3UH METAIIIOB
(BO3MOKHO HCIOJIBb30BAaHHE BHICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOACHUCTBHS OKCHAA KalbLusid M HATpusi C BOXOW (BO3MOXHO HCIIOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIEIOBAHNE CBONCTB >KECTKOM BOJBI, IPOLIECCa TOPEHUS JKejie3a B KUCIOpoe (BO3MOXHO HCIIOJIB30BAHNE BUAECOMATEPHANIOB), IPU3HAKOB
MPOTEKAHUSI KAaUECTBEHHBIX PEaKUW{ Ha MOHBI: MarHus, KaJbLus, amoMuHMs, nuHKa, xenesa (II) u xenesa (I11), meau (II), HaOmroneHne M onmMcaHue MPOIECCOB
OKpalllMBaHMs IUIAMEHH MOHAMHU HATpHs, Kalus W KanbLus (BO3MOKHO HCIIOJIb30BaHME BHACOMATEpUANIOB), MccieqoBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHIA
IIOMVHHA U THAPOKCUIA IUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33a4 0 TeMe «BakHeHIme MeTalIbl U UX COCTUHEHHY.

Xumus 4 OKpysKawuas cpeaa

BemecTBa n MaTepuansl B MOBCEAHEBHON XU3HU YellOBeKa. be3omacHoe MCIOIh30BaHME BEIIECTB W XUMHYECKHX peakiuii B ObiTy. IlepBas momomns mpu
XUMUYECKUX O0XKOTaxX U OTPaBICHHSIX. XMMUYECKOE 3arpsi3HCHHUE OKpYy Karolled cpensl (TpeaenbHas MOoImycThMas KOHIeHTparus Bemects, aanee — [1JIK). Pons
XUMHH B PEHICHUH SKOJIOTUISCKUX TIPOOIIEM.

Xumuyeckuii IKcnepumenm: n3yieHue o0Opa3oB MaTepruanoB (CTEKIIO, CIUIaBbl METAJIOB, IOJMMEPHBIE MATEPHAIIBI).
Mescnpeomemmuoie ceasu

Peanuzanus MexxnpeIMETHBIX CBs3el NP M3YYEHUH XUMHH B 9 KJlacce OCYHIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK W TOHATUH, SBISIOMINXCS CUCTEMHBIMH JUISl OTJCIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO mukiaa. OOIIre eCTeCTBeHHO-HAYYHBIEC MOHSTHS: HAay4YHbBIH (aKT,
THIIOTE3a, 3aKOH, TEOpHs, aHaJIM3, CUHTE3, KiIacCH(UKaIWs, NEPHOIUYHOCTh, HAOIIOAEHHE, SKCIIEPUMEHT, MOJCIUpPOBaHHE, W3MEPEHUE, MOJIEINb, SBICHHE,
MAPHUKOBBIH AP PEKT, TEXHOIOTHS, MaTEPHAIIBI.

dusuka: Martepus, aToM, 3JEKTPOH, NMPOTOH, HEHUTPOH, WOH, HYKIHI, H30TONbBI, PaJIUO0AKTHBHOCTH, MOJICKYJA, JJIEKTPUYECKHN 3apsi, MPOBOJIHHUKH,
MOJYNIPOBOJHHUKH, JUAIIEKTPUKH, (POTORNIEMEHT, BEIIECTBO, TElO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTh, KpUCTAJIHMUYECKas
peméTka, CruiaBbl, (PU3NYECKUE BETUMYHHBI, €AMHUALIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

Buonorus: dotocunTes, npixanue, bnochepa, IKocucTeMa, MUHEPATbHBIC YOOPEHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTRA.

I'eorpadmus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE MTOPO/IBI, MOJIE3HBIE NCKOTIA€MBbIE, TOTITUBO, BOJHBIE PECYPCHI.



Ne n/m Tema ypoka KosnuecTBO yacon Hara DJleKTpOHHbIE N (POBHIE
Bcero Ko]—[Tpo,m,]-[],[e HpaKTI/I‘IGCKI/I H3y4YeHHUs o0pa3oBaTebHbIE pecypchl
padoThI e padoThbI
1 [Teprnonnueckmii 3axoH. [lepronndaeckas bubmmoreka [JOK
cUCTeEMa XMMHYECKHUX diteMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB Bubnmuorexa LOK
XMMHYECKHX DIIEMEHTOB MIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPHOIOB
3 Knaccudukaius u HOMEHKIATypa bubnuoreka [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buaer XUMHAYECKOI CBSI3M U TUIIBI Bu6nuoreka IJOK
KPHCTAJUTHYCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTposnbHas pabora Nel o teme 1
«[loBTOpeHwue u yriydnaeHne 3HaHUH
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiraccay
6 Krnaccudukamnms XuMIIecKuX peaxiuii mo bubmmorexa [IOK
Pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsTre 0 CKOPOCTH XUMHUYECKOMN peaKIui. Bubmuoreka [JOK
[ToHsITHE O TOMOTEHHBIX U TETEPOrCHHBIX https://m.edsoo.ru/00adbe9a
peaKIusax
8 [lonsiTHE O XMMUYECKOM PaBHOBECHH. Bubmorexa [JOK
®DaKTOpBI, BIUSIONIME HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKOM PeaKIuyl U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUN Bubnunoreka [IOK
https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOTUTHUECKON TUCCOLIALIHH. Bu6nuoreka IJOK
CuiibHBIC U Cl1a0bIe 3JICKTPOJIHUTHI https://m.edso0.ru/00adcd68
11 WNonnsle ypaBHEHUS peaKIuii Bubmoreka [JOK
https://m.edsoo.ru/00add448
12 XyMHYecKre CBOMCTBA KUCIOT U OCHOBAaHMI Bu6nmoreka IJOK
B CBETE MPEJICTABJICHUI 00 https://m.edsoo.ru/00add5d8
AJIEKTPOJIMTHUECKOM TUCCOIHAIINH
13 XuMHYecKre CBOMCTBA COJICH B CBETE Bu6nmoreka IJOK
MPENICTaBICHUH 00 3IEKTPOIIMTUICCKON https://m.edso0.ru/00add8b2
JIUCCOIHAIIH
14 ITonsiTHE O ruaponuse coneit Bubmoreka [JOK

https://m.edsoo.ru/00add9d4
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15 O000111eHrE U CHUCTEMATU3alUsA 3HAHUN bubmuoreka IIOK
https://m.edso00.ru/00addd12
16 [Ipaxtrueckas padora Ne 1. «Pemenne bubmmoreka [JOK
IKCIICPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
17 Kontponbnas padota Ne2 mo teme Bubmuorexa LHOK
«DNEKTPOTUTHIECKAS TUCCOIHALINS. https://m.edsoo.ru/00addecO
XVMHYECKHE PEaKIUH B PACTBOPAX»
18 OO01mas XapakTepUCTHKA TAJIOTCHOB. bubnuoreka [IOK
XUMHYECKHUE CBOICTBA HA MPUMEpE XJIopa https://m.edsoo.ru/00addfe2
19 Xmopoogopoa. CostHast KUCIIOTa, bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, MOMyUYEeHHE, https://m.edsoo.ru/00ade104
MPUMEHCHUE
20 [IpakTidaeckas padora Ne 2 o Teme bubmmorexa [IOK
«[TomyueHne COSIHOM KUCIIOThI, H3y4eHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
21 Brruncnenus no ypaBHeHUSIM XUMHUYECKUX Bubmuoreka [JOK
PEaKIIuii, eCJIi OIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
n30BITKE
22 O6m1as xapakTepucTHKa IeMeHTOB VIA- Bubmuorexa [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
23 ANIOTpOITHEIE MOH(DHUKAIINN CEePHI. Bbubnuoreka LIOK
HaxoxeHue cepbl v €€ COeTUHEHHI B https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHE CBOWCTBA CEPBI
24 CepoBojiopo, cTpoeHue, pu3ndeckue 1 Bubmorexa [JOK
XAMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
25 Oxcunel ceprl. CepHast KUCIOTa, GU3NUECKHIE Bbubnuorexa LIOK
Y XMMHYECKHE CBOMCTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28
26 XUMHYECKHE PEaKIINH, JIeKaIie B OCHOBE bubmuoreka LIOK
MPOMBIIIJICHHOTO CIIOCO0a MOy IeHHSI https://m.edsoo.ru/00adec8a
CEPHON KHCIIOThI. XMMUYECKOE 3arps3HEHHE
OKpY>Karollle cpeJibl COETMHEHUSIMU CEPbI
27 Brruncienue MaccoBOM 10U BBIXO1a Bu6nmoreka IJOK
MPOAYKTa PeaKkLuu https://m.edsoo.ru/00adec8a
28 OO0mas xapakTepuCTHKa 3JIEMEHTOB V A- bubnuoreka [IOK
rpynrsl. A30T, pacipoOCTpaHEHUE B IIPUPO/IE, https://m.edsoo.ru/00adeea6
(bu3HYEeCKUe U XMMUYECKHE CBOMCTBA
29 AMMuak, ero GU3NIeCcKre 1 XUMUIECKHE Bu6nuoreka IJOK
CBOJCTBA, MIOJIy4CHUE U TPUMECHEHHE https://m.edsoo.ru/00adf004
30 [pakTuueckas pabora Ne 3 o Teme Bubnunoreka [IOK
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«IlonyuyeHue aMMuaka, U3y4yeHuUe ero
CBOWCTBY

https://m.edso00.ru/00adf180

31 A3oTHas KHUCIIOTa, €€ (QU3NIeCKue U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS bubnuoreka [JOK
B KaQUeCTBE MUHEPAIbHBIX YIOOPEHUIA. https://m.edso0.ru/00adf518
XHUMHUYECKOE 3arpsI3HEHUE OKPYKaroIen
Cpebl COeTMHEHUSIMH a30Ta

33 docthop. Oxcua dpochopa (V) u hochopras bubnuoreka [IOK
KHCJIOTA, (PU3NYECKIE U XUMHIECKHE https://m.edsoo.ru/00adf68a
CBOJNCTBA, IIOJIy4YEHUE

34 Hcnonws3oBanue pochaToB B kKauecTBe Bubnunoreka [IOK
MHUHEPAITbHBIX YI00peHH . 3arpsa3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpefibl hocatamMu

35 Yriepos, pacnpocTpaHeHUe B PUPOJIE, bubnuoreka [IOK
(bu3uYeCKUe U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxcupsl yriepoaa, ux Qu3ndecKkne u bubnmoreka [IOK
XUMHYECKHAE CBOUCTBA. DKOJIOTHIECKUE https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIE C OKCHIOM yIiIepoaa
(V)

37 VYronpHasg KUCI0Ta U €€ CONu bubmoreka IIOK

https://m.edso00.ru/00ae006c

38 [pakTuueckas padora Ne 4 1o Teme Bubnuoreka [IOK
"TlosrydeHre yriIeKUCIoro rasa. https://m.edsoo.ru/00ae027e
KauecTBennas peakiysi Ha kapOoHaT-HOH"

39 [TepBoHaUaNBbHBIE TOHATHS 00 OPTAHUYECKIX Bubnunoreka [IOK
BEIIECTBAX KAK O COSJMHEHHSIX yIiiepoia https://m.edso00.ru/00ae054e

40 Kpewmuwuii u ero coeqnaeHus Bbubnuoreka LIOK

https://m.eds00.ru/00ae080a

41 [IpakTiaeckas padora Ne 5. Pemenwne Bubmoreka [JOK
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeME https://m.edsoo.ru/00ae0bf2
«BaxxHeWre HeMeTaUTbl U MX COCTUHECHUS

42 Konrtponbnas padora Ne3 o teme Bbubmuoreka LIOK
«BakHEHNIIME HEMETAIUIBI U UX COSIUHEHUS https://m.edsoo0.ru/00ae0el8

43 OO0mas XxapakTepUCTHUKA XUMHUUECKUX bubnuoreka [IOK
3JIEMEHTOB — METAJUIOB. MeTaminyecKkas https://m.edso0.ru/00ae103e
CBSI3b M METAJUTHYECKAS KPUCTATUTUYCCKAS
peniéTka. duznyeckue CBOMCTBA METAJIOB

44 XUMHYECKHE CBOMCTBA METAJLJIOB. bubmuoreka IIOK
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ONEeKTPOXUMHUYECKUH P HAPSKEHUN
METaJIIOB

https://m.edso0.ru/00ael1156

45 O61mue crmocoOs! OTYUSHHSI METAIIIOB. bubmmorexa [IOK
CruiaBbl. BeraucieHus mo ypaBHEHUM https://m.eds00.ru/00ae1156
XUMHUYCCKUX PEAKIUi, €CIIA OJTUH U3
pEareHTOB COACPIKUT IPUMECH
46 [TonsATHE O KOPPO3UH METAIIIOB bubmmoreka [JOK
https://m.edso00.ru/00ael1278
47 [lenounsie METAIITBI bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kaus bubmuoteka LIOK
https://m.edso0o.ru/00ae14b2
49 IllenouHO3eMEIBHEBIC METAUIBI — KAIIBIUH 1 Bu6nmoreka IJOK
Marauit https://m.edso00.ru/00ae15e8
50 Baxneiiine coenuHeHns KaJIbIUA bubmuoreka LIOK
https://m.edso0o.ru/00ael5e8
51 O06001TIeHNE W CHCTeMAaTH3aIus 3HAaHUH
52 KécTrocTh BOABI 1 CITOCOOKI €€ yCTpaHeHHS bubnmoreka [IOK
https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 1o Teme bubnuoreka [IOK
"YKEcTKOCTh BOJIBI M METOJIBI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8
54 AFOMUHHK bubmoreka IIOK
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIC CBOWMCTBA OKCH/IA U Bubnuoreka [IOK
THIPOKCHJIA https://m.edsoo.ru/00aelc64
56 XKenezo bubmoreka IIOK
https://m.edso00.ru/00ae1d86
57 Oxcunpl, TuApOKCcHIIBI B conn xenesa (1) u Bubnunoreka [IOK
xenesa (I11) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3ALMS 3HAHUI
59 [IpakTuueckas pabora Ne 7. Pemenue bubnuoreka [IOK
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeME https://m.edso0.ru/00ae3de8
«BaxHelre MeTaIIbl M UX COSAMHEHUS
60 Brruncnenust o ypaBHEHUAM XUMAYECKUX Bbubmuoreka LIOK
peaxIvii, eCiIi OJWH U3 PEarcHTOB JIaH B https://m.edso0.ru/00ael1750
M30BITKE UIH COACPIKUT IPUMECH.
Brruncnenust MaccoBOH JI0JIM BBIXOJIA
MIPOJIYKTA PEaAKIIHH
61 O06001TIeHNE W CHCTeMAaTH3aIVs 3HAHUH
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62 Kontponbnas padora Ne4 o teme 1

«BaxHelue MeTauibl ¥ UX COETUHEHUSD)
63 BemecTBa 1 MaTepualibl B IOBCEIHEBHOM 1 Bubnmnoreka IIOK

JKH3HH YeJOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPY>KAOIIeH 1 bubnuoreka [JOK

Cpezb https://m.edso0.ru/00ae4270
65 Poip XxuMum B perieHAH SKOJIOTHICCKUX 1 bubmmoreka [JOK

npoOieM https://m.edsoo.ru/00ae4270
66 PesepBHbiii ypok. O000IICHNE U 1 bubnuoreka [JOK

CHCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHerii ypok. O000IIeHe U 1 bubnmoreka [IOK

CHUCTEMAaTU3AIMs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHbiii ypok. O000IICHNE U 1 bubnuoreka [IOK

CHCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB T10 68

ITPOTPAMME
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